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407/W

Knockdown of the ATR/ICHEK1 pathway overcomes resistance to radia-
tion therapy resulting from loss of distal 11q. S. Gollin™-2, M. Sankunny.
1) Dept Human Genetics, Univ Pittsburgh GSPH, Pittsburgh, PA; 2) Univ
Pittsburgh Cancer Institute, Pittsburgh PA.

One of the most common chromosomal alterations in carcinomas is distal
11q loss, which results from breakage at FRA11F (11q14.2) and/or
rearrangement involving segmental duplications on distal 11q. We showed
that breakage and rearrangement initiates breakage-fusion-bridge (BFB)
cycles that result in 11913 amplification and overexpression of most of the
dozen or so genes in the amplicon, including CCND1. Although the literature
indicates that 11q13 amplification leads to a poor prognosis, we demon-
strated that the first step in the amplification process, distal 11q loss, results
in a statistically significantly (p=0.0401) poor prognosis in a series of 42
oral cancer patients with a median followup 6.3 years. The poor outcome
may be related to the laboratory observation that head and neck, non-small
cell lung, and ovarian carcinoma cell lines with distal 11q loss measured
by fluorescence in situ hybridization express loss of sensitivity to ionizing
radiation (IR) at therapeutic or higher doses as assessed by clonogenic
survival assay. Further, we showed that carcinoma cell lines with distal 11q
loss have loss or haploinsufficiency for critical DNA damage response genes,
including ATM, MRE11A, and H2AFX, a diminished DNA damage response,
and overexpression of the ATR/CHEK1 pathway. Knockdown of CHEK1 by
siRNA or a targeted CHEK1 small molecule inhibitor (Pfizer PF-00477736)
in carcinoma cell lines with distal 11q loss substantially decreased colony
formation in response to a single 2.5 Gy fraction of IR. Cell lines without
distal 11q loss did not show differential radiosensitivity. These findings led
to development of a biomarker for loss of sensitivity to IR (patent pending),
to ongoing studies of additional types of carcinomas and investigation of
whether these same therapeutically resistant cell lines show decreased
sensitivity to other DNA damaging agents, including chemotherapeutic
drugs. This biomarker may be useful as a prognostic marker that could be
added to predictive personalized cancer genomic assays, some of which
are already available, and as a companion diagnostic for CHEK1 small
molecule inhibitors under development or in clinical trials.

408/W
COPY NUMBER ALTERATIONS IN MYELODYSPLASTIC SYNDROME.
X. Hu', D.J. Wolff®, C. Verghese?, H. Safah? M.M. Li"?34. 1) Louisiana
Cancer Research Consortium; 2) Tulane Cancer Center; 3) Hayward Genet-
ics Center; 4) Dept. of Pediatrics; Tulane Univ. Sch. Med, New Orleans,
LA; 5) Medical University of South Carolina, Charleston, SC.
Myelodysplastic syndromes (MDS) are a group of heterogeneous myeloid
neoplasms that range from indolent conditions with a near-normal life expec-
tancy to acute myeloid leukemia (AML). A few chromosomal rearrangements
are known to be associated with disease prognosis. However, 50 to 60%
of the cases show normal cytogenetic results but considerably variable
outcomes. We hypothesize that cryptic genomic copy number alterations
(CNAs) may underlie the prognosis of MDS. We studied 36 patients with
newly diagnosed MDS to assay cryptic genomic alterations using a custom
designed cancer specific CGH microarray that targets over 400 cancer
genes and over 100 cancer-associated genomic regions. We also studied
7 of the 36 cases using a SNP array to evaluate copy neutral loss of
heterozygosity (CN-LOH) and cross platform variations. A total of 713 CNAs
were detected in the 36 patients, including 413 deletions and 300 duplica-
tions. Cryptic deletions (156 kb - 5.9 Mb) were identified at one or both
translocation breakpoints in 5 of the 6 cases with apparently balanced
rearrangements. Although the CNAs were distributed throughout the whole
genome, they were enriched in a few genes: partial or full deletion of the
BLM (27.8%, 10/36) and REL (33.3%, 12/36) genes, and partial or full
duplication of the PTCH1 (30.6%, 11/36), CSF1R (27.8%, 10/36), and AKT1
(25%, 9/36) genes. The SNP array identified all major cytogenetic alterations
but missed some small CNAs. Interestingly, in a patient who showed mono-
somy 7 at diagnosis and normal karyotype at three-year follow-up, SNP
array identified a CN-LOH of 7q at three-year follow-up. Our study demon-
strates that cancer-specific microarray analysis in MDS patients reveals
unrecognized CNAs that may allow risk stratification of these patients for
appropriate therapeutic interventions.

409/W
Known and novel copy number alterations in GBM and their patterns
of co-occurrence are revealed by GSVD comparison of array CGH data
from gatient-matched normal and tumor TCGA samples. C. Lee’, O.
Alter”23. 1) Department of Biomedical Engineering, The University of Texas
at Austin, Austin, TX; 2) Institute of Cellular and Molecular Biology, The
University of Texas at Austin, Austin, TX; 3) Institute of Computational
Engineering and Sciences, The University of Texas at Austin, Austin, TX.
Glioblastoma multiforme (GBM) is the most common primary brain tumor
in adults and is characterized by rapid growth, treatment resistance, and
poor prognosis. Like other cancers, GBM tumors exhibit a range of copy
number alterations (CNAs), many of which play roles in the pathogenesis
of this disease. Here, we use the generalized singular value decomposition
(GSVD) [1,2] to analyze array CGH data from 251 patient-matched normal
and tumor samples from The Cancer Genome Atlas (TCGA). The GSVD
simultaneously separates the two (normal and tumor) genome-wide copy
number datasets into one set of “probelets” and two corresponding sets of
“arraylets”. Each probelet represents a pattern of CNAs across the patients,
and the two corresponding arraylets describe the corresponding patterns
of CNAs in the normal and tumor genomes, respectively. We find that
arraylets of significance in the normal datasets identify normal copy number
variations (CNVs) in the human genome, and the corresponding probelets
describe the distribution of these CNVs in the patients. One of these arraylets
captures differences in X chromosome copy number, and the corresponding
probelet separates male from female patients. More notably, we find that
arraylets of almost exclusive significance in the tumor dataset identify known
and novel CNAs prevalent only in tumors and describe their patterns of co-
occurrence. The second most tumor-exclusive arraylet identifies most of
the important, known CNAs that occur in at least 2% of GBM cases [3],
including amplifications of MDM4, AKT3, PDGFRA, EGFR, CDK4, and
MDMZ2, and deletions of CDKN2A/B and PTEN. This arraylet also identifies
a frequent pattern of chromosome 7 gain associated with chromosome 9p
and 10 loss, as well as several rare (observed in <5% of patients), previously
unreported CNAs, including regions of 1p36.21 (containing the tumor sup-
pressor PRDM2), 17923.2 (containing the histone-associated protein TLK2),
and 12p13.33 (containing the Rb-interacting protein KDM5A). Analysis of
other tumor-exclusive arraylets reveal common but previously unreported
amplifications of regions of 19912 containing cyclin E1 (CCNE1)and 17q24.1
containing DDX5, which has been implicated in the pathogenesis of other
human cancers. [1] Golub and Van Loan, Matrix Computations, 3rd ed.
(Johns Hopkins University Press, Baltimore, MD, 1996). [2] Alter, Brown and
Botstein, PNAS 100, 3351 (2003). [3] The Cancer Genome Atlas Research
Network, Nature 455, 1061 (2008).

410/W

A novel complex chromosomal change in a chronic myelomonocytic
leukemia with marked ring sideroblasts and normoblastic dysmorph-
ism. H.0. Shah™3, W. Xu', A. Yuil', A. Pigal’, M-L. Desormeaux’, L. Hanna?,
J. Lin"345_1) Dept of Pathology, Cytogenetics, Nassau Univ Med Ctr, East
Meadow, NY 11554; 2) Dept of Oncology, Nassau Univ Med Ctr, East
Meadow, NY 11554; 3) Dept of Pathology, Health Sciences Center, State
University of New York at Stony Brook, NY; 4) New York College of Osteo-
pathic Medicine, NY; 5) American University of Caribbean School of Medi-
cine, Netherlands Antilles/Coral Gables, FL.

Chronic myelomonocytic leukemia (CMML) is a clonal hematopoietic
malignancy that is characterized by features of both a myeloproliferative
neoplasm (MPN) and a myelodysplastic syndrome (MDS). Clonal cytoge-
netic abnormalities are found in 20-40% CMML, but none is specific. The
most frequent recurring abnormalities include +8, -7/del(7q) and structural
abnormalities of 12p. Here we report of a case of CMML with novel complex
chromosomal changes. A 77 years old female had history of anemia. Periph-
eral blood (PB) analysis showed WBC 10.2 x 10%L with 22%; monocytes
(absolute 2.2x10°%/L), 3% myeloblasts, 2.5% promyelocytes, 8% myelocytes,
7% metamyelocytes, 5% bands, 25% neutrophils, 3% eosinophils, 0.5%
basophils and 24% lymphocytes, RBC 2.7 x 10"?/L, Hb 7.4 g/dL, Hct 22.7%,
MCV 84.7 fL, RDW 33.5%, 8 nucleated RBC/100 WBC, and platelet 180x10°/
L. RBC showed marked anisopoikilocytosis and basophilic stippling. Other
relevant laboratory assays showed iron 96 ug/dL, total iron binding capacity
268 ug/dL, ferritin 280 ng/mL, vitamin B12 1327 pg/mL and folate 6.7 pg/
mL. Bone marrow was hyperplastic with an average of 95% cellularity and
the differential revealed 40.0% normoblasts, 3.8% myeloblasts, 0.2% promy-
elocytes, 32.0% granulocytes, 4% monocytic cells, 18% lymphocytes and
2.0% eosinophils. Iron stain revealed ring sideroblasts in 60% of nor-
moblasts. Flow cytometry analysis of bone marrow aspirates showed
approximately 3% blasts expressing CD13, CD 33, CD34, CD117, HLA-DR
and CD56. Theses features were consistent with CMML-1 (blasts <5% in
PB). The patient died of intracranial hemorrhage one month later after the
diagnosis. Cytogenetic study showed a novel complex genotype: 44-
45,XX,der(2)t(2;10)(933;911.2),del(5)(q13933),-7,add(10)(q11.2),-12,-
13,dic(14;18)(p11.2;p11.2),+mar1[5],+mar2[5],mar3[cp20]. Chromosomal
aberrations involving chromosome 2, 5, 7, 10, 12 and 13 have been
described in MDS and/or acute myeloid leukemia (AML). The novel complex
karyotype in this case might underlie a progression of refractory anemia
with marked ring sideroblasts (RARS) to CMML and the poor prognosis.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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411/W

Frequency, Molecular Pathology and Clinical Significance of Partial
Chromosome 3 Alterations in Uveal Melanoma. M.H. Abdel-Rahman’
2, B. Christopher’, M. Faramawi®, K. Said-Ahmed™ 4, C. Cole®, A. McFaddin®,
A. Ray-Chaudhury®, N. Heerema® ©, F. Davidorf'. 1) Ophthalmology, The
Ohio State University, Columbus, OH; 2) Clinical Cancer Genetics Program,
Department of Internal Medicine, The Ohio State University, Columbus, OH;
3) Department of Epidemiology, School of Public Health, University of North
Texas Health Science Center, Fort Worth, Texas; 4) Ophthalmology, Faculty
of Medicine, Menoufiya University, Egypt; 5) James Cancer Hospital Cancer
Cytogenetics Laboratory, The Ohio State University, Columbus, OH; 6)
Pathology. The Ohio State University, Columbus, OH.

Purpose: Uveal melanoma (UM) is the most common primary intraocular
tumors in adults. Monosomy of chromosome 3 (M3) is a common somatic
alteration in UM. M3 is associated with aggressive disease and is currently
used as a prognostic clinical marker. The clinical significance of partial
chromosome 3 alterations (P3) is not clear. Also, the frequency of P3 in
UM varies considerably in the published literature from 0 to 47%. The aims
of the following study were to identify the frequency, molecular pathology
and potential clinical significance of P3 in UM. Methods: 47 UMs with an
average follow up of 35.3 months were included in the study. Fourteen
patients had confirmed metastasis. Allelic imbalance/loss of heterozygosity
of chromosome 3 markers was studied using microsatellite genotyping with
16 markers on chromosome 3, eight on each chromosome arm. Chromo-
somal alterations were assessed by conventional cytogenetics in 11 tumors
and by comparative genomic hybridization (CGH) in an additional 13 cases.
Results: M3 was detected in 26 (55.3%), P3in 14 (29.8%) and heterodisomy
of chromosome 3 in 7 (14.9%). In the 24 tumors with available cytogenetic/
CGH, P3 was detected in 9/24 (37.5%) confirming the high frequency of
P3 detected by genotyping. In these 24 tumors P3 was caused by both
gains (5/9) and losses (4/9) of chromosome 3. Cytogenetics showed high
frequency of complex chromosome 3 aberrations in tumors with P3. Out of
the 14 tumors with confirmed metastasis 13 had M3 and only one showed
P3. The P3 tumor with confirmed metastasis showed a bi-lobed tumor and
a heterogenous genotype profile with part of the tumor showing M3 and
other parts showing P3. Genotyping with limiting the assay to M3 was highly
sensitive (92.9%) and specific (68.4%) for detection of aggressive UMs.
Inclusion of P3 cases increased the sensitivity of the assay to 100% but
considerably diminished its specificity. Conclusions: P3 alterations are rather
common in UM and are commonly caused by complex chromosome 3
alterations leading to partial gains and/or partial losses of chromosome 3.
P3, whether caused by partial gains or losses, is not likely to be associated
with aggressive disease. Microsatellite based chromosome 3 genotyping
with limiting the aggressive phenotype to M3 tumors is highly sensitive for
detection of aggressive UM.

412/W

Cytogenetics in diagnosing and prognosing in 114 patients with multi-
ple myeloma. O. Altiok Clark’, CF. Sargin Ozkaya?, A. Timurazgaoglu3, B.
Akkaya®, L. Undar®, I. Karadogan®, F. Unal?, F. Asik?, G. Luleci®, S. Berker
Karauzum?. 1) Department of Medical Genetics, Akdeniz University Medical
Faculty; 2) Department of Mediacal Biology and Genetics; 3) Department
of Hematology; 4) Department of Pathology, Antalya, Turkey.

Recently, there has been a significant increase in patients diagnosed with
Multiple Myeloma (MM) in hematology clinics. This increase is due largely
to the use of cytogenetic and molecular cytogenetic methods as diagnostic
tools which allow us for prognoses to be made for each patient. Between
the years 2000-2010, bone marrow samples were collected at the Akdeniz
University Medical Faculty Hospital from patients who were suspected of
having MM. The patient’'s karyotypes were assessed using conventional
cytogenetic and molecular cytogenetic methods. Of the karyotypes analyzed
in 114 patients, 65% were found to be normal, while 32% of the analyzed
karyotypes showed either numerical or structural changes, or a combination
of the two. Some of these showed expected cytogenetic changes while
others were found to contain complex chromosomal rearrangements. A
small number of the patients (3%) showed novel, as-yet-unpublished karyo-
types. Among the patients for which sufficient metaphases were not
obtained, molecular cytogenetic methods allowed for the detection of certain
abnormalities which were used to diagnose of MM. The relationship between
the cytogenetic results and patient clinical appearance will be discussed in
terms of how they relate to prognoses for patients with MM.

413/W

A Primate Specific Segmental Duplicated Superstructure and its
Assocation with a Cluster of Genetic Diseases and Polymorphisms on
Human Chromosome 17q. D. Chen’ 2, T. Miettinen?, V. Lepp&?, O. Choi®,
A. Palotie?* 5 6, L. Peltonen®* % 6, J. Saarela®. 1) University of California
Irvine, Irvine, CA; 2) Institute for Molecular Medicine, Finland FIMM, Univ
of Helsinki, Helsinki, Finland; 3) Dept of Human Genetics, Univ California,
Los Angeles, Los Angeles, CA; 4) Dept of Clinical Chemistry, University of
Helsinki, Helsinki; 5) Program in Medical and Population Genetics, Broad
Instititute of Harvard and Massachusetts Insttitue of Technology, Cambridge,
MA,; 6) Wellcome Trust Sanger Instittue, Wellcome Trust Genome Campus,
Cambridge, UK.

Human Chromosome 17 is enriched for a variety of genetic diseases with
underlying structural variations and chromosomal abnormalities. We have
previously identified a segemental duplicated superstructure on human 17q.
This structure appeared to primate specific. The human segmental dupli-
cated superstructure on chromosome 17q contains 13 discrete domains.
Corresponding segemntal duplicated superstructures found in genomes of
chimpanzee, orangatun and rhesus monkey contain 19, 18 and 13 domains
respectively. Each of domains are significantly enriched for homologous
sequence fragments. Over 300 fragments pairs with homology greater than
90% and longer than 200bps are found exclusively within human superstruc-
ture. These homologous sequence pairs can serve as template sequences
for non-allelic homologous recombination (NAHR) thereby contribute to chro-
mosomal structural instability observed in human chromosome 17qg. The
longest homologous sequence pair is 49.3Kb in lenght with 97.4% homology.
Several studies have implicated this particular homologous sequence pair
are the template for the partial deletion of NF1 gene. This contribute to the
high de novo mutation rate observed in neurofibromatosis type 1 patients.
In addition, homologous fragments pairs contributing to the deletions of
exone 1&2 of BRCA1 in familial breast cancer, deletion of 17921.31 in
Williams syndrome and inversion of 1Mb sequences in structural polymor-
phismin 17q are also part this segmental duplicated superstructure. Further-
more, we have also found two homologous and actively expressed retro-
transposable elements (AK125814 and AK125932) to be highly associated
with segmental duplicated superstructures found in all 4 primate genomes
examined. In human chromosome 17, the two retrotransposable element
are found to duplicated 34 times--all within the duplicated superstructure.
Such association suggest a potential evolutionary relationship between ret-
rotransposable elements and the segmental duplicated superstructure. In
addition, we have conducted pair-wise sequence analysis on each of the
possible domain pair in all four primate genomes. The results suggest the
segmental duplicated superstructures are duplicated in tandem through
evolutionary history. In conclusion, a cluster of genetic diseases found on
human chromosome 17q appear to have a common evolutionary origin
initiated from the transposition of retroelements resulting in the segmental
duplicated superstructure.

414/W

Monosomy 10 mosaicism as an incidental finding in acute lymphocytic
leukemia. D. Curi’, C. Stein?, R. Hurley’, R. Lebel®, G. Kennedy’. 1) Pediat-
rics Department, SUNY Upstate Medical University, Syracuse, NY; 2) Pathol-
ogy Department, SUNY Upstate Medical University, Syracuse, NY; 3) Pedi-
atrics Department, Genetics Section, SUNY Upstate Medical University,
Syracuse, NY.

A 3.5 year old previously healthy Caucasian male presented with bone
pain, intermittent fever and decreasing appetite. Initial impression of the CBC
was pancytopenia due to viral suppression. Bone marrow biopsy revealed a
background karyotype of 46,XY with a cell line typical of acute lymphocytic
leukemia (translocation 12;21), and another cell line 45,XY,-10 (monosomy
10) in 14% of cells. After treatment to clinical remission, repeat bone marrow
study showed persistence of the monosomy 10 cell line (4%). Peripheral
lymphocytes showed monosomy 10 in 3% of cells, and a skin biopsy con-
firmed constitutional mosaicism at a level of 5%. This child was the product
of an uncomplicated pregnancy in a 42 year old G6P6->7 Caucasian woman
who had one previous set of twins. On evaluation at age 4 years 2 months,
the patient was not dysmorphic; he had a Vineland composite score of 96
(components ranging from 88 to 109). We have reviewed the literature and
will present a discussion of the significance of these findings. Low-grade
constitutional monosomy 10 mosaicism is apparently consistent with normal
development, and may be encountered as an incidental finding.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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415/W

Secondary Chromosome Aberrations in Non Hodgkin Lymphoma with
IG/MYC Rearrangement Defined Burkitt Lymphoma from Diffuse Large
B-cell Lymphoma: A Meta-analysis of Cytogenetic Data. O. Davila, R.
Garcia, N. Garay, M. Koller, Z. Lou, J. Liu, B. Elias, F. Valdez, M. Duc, P.
Koduru, C.A. Tirado. The UT Southwestern Medical Center-Department of
Pathology Clinical Cytogenetics.

Burkitt lymphoma and diffuse large B-cell lymphoma are categorized as
aggressive B-cell non-Hodgkin lymphomas in the WHO classification. The
characteristic 1(8;14)(q24;932) of Burkitt lymphoma (BL), which fuses the
MYC gene on 8q24 to the IgH loci on 14932 or its variants, is also detected
in up to 10% of diffuse large B-cell lymphoma (DLBCL) cases. Distinction
between these two aggressive B-cell ymphomas is critical since they require
different treatments. In the present study, we examined the Mitelman data-
base (from 1982-2009) to determine whether additional recurrent chromo-
some aberrations (RCA) could reliably predict Burkitt lymphoma versus
DLBCL. To differentiate BL from DLBCL, we searched for IGH/MYC
rearrangement (R) having the following criteria: a defined morphological
pattern (i.e., BL or DLBCL) in lymph node tissues with a B-lineage immuno-
phenotype and no previous tumors. Each B-cell non-Hodgkin lymphoma
group was assessed for RCA (gains, losses and rearrangements for all
band regions). The Fisher Exact Test was used to compare differences in
RCA between the two morphological groups, and a p value (2-tail) of less
than .05 was considered significant. We identified a total of 151 and 56
unselected cases for BL and DLBCL respectively. Of 151 BL cases, a total
of 116, 25 and 10 carried the t(8;14), 1(8;22) and t(2;8) respectively. The
most frequent events and frequencies in BL included: +7, 4.5% and -X,
3.9%. Likewise, of 56 samples for DLBCL, a total of 45, 8 and 3 cases were
detected with t(8;14), 1(8;22) and t(2;8) respectively. The most frequent
events and frequencies in DLBCL were t(14;18), 26%; +12, 22%; +7 and
+18, 18% respectively; +X, 16%; del(6)(q21) and +21, 10% respectively.
When comparing between morphological groups, we found the following
RCA significantly associated with DLBCL: +X, p = .006; 1p36 L, p = .015;
-4, p =.006; 4q L, p = .001; 69 L, p = .0001; 6921-27 L, p = .00007; +7,
p =.001; 7q G, p = .000004; 7p G, p = .001; -9, p = .043; 9p L, p = .015;
9q L, p=.015; 12q G, p = .005; -15, p = .019; 15915-q22 L, p = .008; 17p
L, p =.042; +18, p = .0005; +21, p = .02 and 22q L, p = .007. In summary,
our results demonstrate unique RCA in IGH/MYC positive non Hodgkin
lymphoma that can be used to clearly defined BL from DLBCL.

416/W

“Comparison of Secondary Chromosome Aberrations between Follicu-
lar Lymphoma and Diffuse Large B-cell Lymphoma with t(14;18):
REVIEW FROM THE MITELMAN DATA BASE”. N. Garay, R. Garcia, P.
Koduru, C. Tirado. UT Southwestern Medical Center, Department of
Pathology.

The characteristic t(14;18)(q32;921) present in up to 90% of follicular
lymphoma (FL), also occurs in 20-30% of diffuse large B-cell lymphoma
(DLBCL) cases. The translocation juxtaposes the BCL2 gene on 18q21 to the
immunoglobulin heavy chain (IGH) on 14g32. The t(14;18) is not commonly
present as a sole abnormality and secondary recurrent cytogenetic abnor-
malities (RCA) are commonly identified, suggesting RCA may play an impor-
tant role in disease biology. In the present study, we have try to identify
differences in RCA between follicular lymphoma and DLBCL with t(14;18).
To differentiate FL from DLBCL, we searched the Mitelman database from
1987-2007 for t(14;18) with a defined morphological pattern (i.e., FL or
DLBCL). All case karyotypes retrieved from the Mitelman database were
previously published. Karyotypes from each morphological group were eval-
uated for RCA (chromosome gains, losses and rearrangements for all band
regions). Results were then compared with the Fisher Exact Test to deter-
mine any significant differences in RCA between the two morphological
groups. All p values were 2 sided and a p value less than 0.05 was considered
significant. We have identified a total of 118 and 30 cases for FL and DLBCL
respectively. Among the most frequent events and frequencies in FL included
the following: +X (30.5%), +7 (32.2%), loss (L) of chromosome band region
1p36 (24.6%) and i(6)(p10), 8.4%. Whereas gain (G) of chromosome 7
(60%), -15 (26.7%), -4, +8, +11, +5 (20%) respectively, -Y (16.7%), loss of
the long arm of chromosome 6 (16.7%) and +12 (13.3%) were more frequent
in DLBCL. When comparing between the two morphological groups, the
following RCA were significantly associated with DLBCL when compared
to FL: 1p12-1p35 L, p = .0005; 1912-q44 L, p = .017; -3, p = 0.021; 3927
L, p =.032; -4, p = .0006; 9p22-24 L, .0006; -9, p = .001; +11, p = 0.028;
9q L, 0.027; 119 G, p =.0047; 13q14-34 G, p = .044; 15q L, p = .0068 and
22913 L, p = .032. In conclusion, taken together, our findings indicate that
DLBCL with t(14;18) carried a significantly different RCA profile compared
to FL, and may be used to clearly distinguish it from FL with t(14;18).
Keywords: FL, DLBCL, t(14;18), recurrent cytogenetic aberrations, RCA pro-
file.

417/W

“Recurrent Aberrations in High Grade B-Cell Lymphomas with Concur-
rent 8q24/ MYC Rearrangements and t(14;18): REVIEW FROM THE
MITELMAN DATA BASE”. R. Garcia, N. Uddin, W. Chen, I. Villalobos,
K. Mark, O. Davila, P. Koduru, C. A. Tirado. UT Southwestern, Dallas,
TX 75235.

Concurrent 8q24/MYC rearrangements and t(14;18) occur rarely in high
grade B-cell lymphomas, and are associated with an aggressive clinical
outcome. These dual translocations or double-hit event (DH) in high grade
lymphomas have been reported in transformed follicular lymphoma (FL),
Burkitt lymphoma (BL), acute lymphoblastic leukemia (ALL), diffuse large
B-cell ymphoma (DLBCL) and plasmablastic myeloma. The aim of this study
was to determine frequent chromosome alterations with concurrent 8q24/
MYC and t(14;18) rearrangements. Simultaneous 8g24 alterations and
t(14;18) with specific morphological patterns (BL, FL and DLBCL) were
searched from the Mitelman database (1981-2007). We identified a total of
25, 35 and 39 cases for FL, BL and DLBCL, respectively. Each morphologic
entity was first evaluated for frequent alterations. According to the 2008
WHO classification, double-hit BL cases are considered unclassifiable B-
cell lymphoma with features intermediate with BL and DLBCL (referred to
as INT hereafter). Results were then compared with the Fisher Exact Test
and chi square to determine differences in different morphologic groups: In
FL, the 9 most frequent alterations were +7, +12, 1(2;8), +X, t(8;14), +21,
t(8;22),-13 and -X. In DLBCL, the 9 most recurrent alterations included +7,
(8;22), 1(8;14), +12, -15, +11, +21, +X and -X. Similarly, (8;22), +7, +20,
1(8;14),+8, +X, +12, 1(2;8), +11 were the 9 most frequent aberrations in
the INT group. Comparison between morphologic groups showed a higher
frequency for t(8;22) in both INT and DLBCL than FL (18 and 15 vs. 4
events respectively); however, only INT showed a statistically significant
association (p < .05). Other significant findings included the following: a
higher frequency for the pair rearrangement +8/+20 in INT compared to
both DLBCL and FL (5, 0, O respectively; p < .05); loss of 10g24-25 in
DLBCL compared to FL (8 vs. 0 events respectively; p =.044); loss of Xp10-
g28 in DLBCL compared to the INT group (6-7 vs. O events respectively;
p =.032);loss of 9p11-24 in DLBCL compared to INT (6-11 vs. O respectively;
p =.032 - .002) and gain of +20 in the INT group compared to DLBCL (6
vs. 0 respectively; p = .032). Taken together, findings in this study help to
outline frequent alterations and statistically significant aberrations within
specific morphologic groups between double-hit high grade B-cell
lymphomas.

418/W

Myeloproliferative disease with cytogenetic biclonality and JAK2 muta-
tion: molecular-cytogenetic characterization of an unusual case. K.
Geiersbach’, N. Uddin’, E.C. Kingsley®, M. Salama?, S. Shetty’. 1) Depart-
ment of Clinical Cytogenetics, ARUP Laboratories, University of Utah, Salt
Lake City, UT; 2) Department of Hematopathology, ARUP Laboratories,
University of Utah, Salt Lake City, UT; 3) Comprehensive Cancer Centers
of Nevada.

Biclonality in hematopoietic neoplasms is rare. SNP microarray can help
to clarify cytogenetic findings and can also unmask genetic abnormalities
not detected by traditional molecular cytogenetics. We present a case of
essential thrombocytosis (ET) that transformed into a myeloproliferative
disorder with myelodysplasia (MPD/MDS). The patient was a 74 year old
male with a history of ET with JAK2 V617F mutation, previously treated with
hydroxyurea, anagrelide and uracil mustard. He presented with transfusion
dependent anemia and progressive splenomegaly. Due to his declining
medical condition, aggressive treatment options were avoided and he was
discharged on supportive therapy. His bone marrow was hypocellular with
dysmyelopoiesis, ringed sideroblasts and 1 percent blasts; the core biopsy
showed moderate fibrosis. Flow cytometry showed a left shifted myeloid
lineage without increased blasts. Bone marrow and peripheral blood were
submitted for cytogenetic evaluation. Both samples showed two separate
clones, one with a 20q deletion and one with complex chromosomal
rearrangements and clonal evolution. The karyotype was
46,XY,t(4;13;5)(921;914;933)[13]1/46,s1,t(2;7)(p13;936)[2]/
46,XY,del(20)(q11.2)[4]/46,XY[1]. FISH with PDGFRB (Veridex and Cyto-
cell), D7S486, and D20S108 (Abbott Molecular) probes confirmed the cyto-
genetic findings. Deletions at each of the breakpoints of the three way
4;13;5 translocation were confirmed by high resolution CNV/SNP genomic
microarray (lllumina OMNI1 Quad). The 5q deletion spanned the PDGFRB
gene but did not involve the RPS14 gene. Array also showed copy neutral
loss of heterozygosity of 22q12-qter. The chronology and exact significance
of these abnormalities are difficult to decipher, but the combination of abnor-
malities is consistent with this patient’s unfavorable outcome. The JAK2
V617F mutation has been shown to promote homologous recombination
and mitotic instability, and in this case, JAK2 was likely an influential factor
in generating the cytogenetically unrelated clones. Thorough characteriza-
tion of unusual cases such as this may help elucidate the pathogenesis and
natural history of MPD.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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419/W
A novel t(9;22)(p24;p11.2) involving the JAK2 locus in a pediatric case
of acute lymphoblastic leukemia. M. Hiemenz', W. Chen?, L. Huang?, C.
Laborde®, Z. Lou’, F. Valdez", N. Winick®, S. Patel’, R. Smart’, R. Garcia’,
P. Koduru', C. Tirado’. 1) Clinical Cytogenetics, Department of Pathology,
UT Southwestern; 2) Hematopathology Division, Department of Pathology,
UT Southwestern; 3) Hematology/Oncology, Department of Pediatrics, UT
Southwestern; 4) Department of Cell Biology, UT Southwestern.
Rearrangements of JAK2 are rare and have been described in a variety
of hematological neoplasms including chronic myelogenous leukemia, acute
megakaryoblastic leukemia, CD10+ B-cell acute lymphoblastic leukemia,
T-cell ALL and chronic myeloproliferative disorders. Herein, we report a 14-
year-old boy who presented to clinic with complaints of increasing weakness
over the course of 3 weeks, decreased energy and decreased appetite. His
parents also noted 1-2 weeks of pallor. Peripheral blood smear and bone
marrow aspirate revealed a predominant population of medium-sized
lymphoblasts that had variably irregular nuclei, moderately dispersed chro-
matin, inconspicuous nucleoli and scant cytoplasm. The marrow core biopsy
was populated mainly by lymphoblasts with little normal trilineage hemato-
poiesis. Immunophenotypic analysis on peripheral blood revealed 80%
lymphoblasts that were CD10(bright +), CD13(partial +), CD19(+),
CD20(partial +), CD22(+), CD33(partial +), CD34(+), CD36(partial +),
CD38(partial +), CD45(partial +), CD79a(+), HLA-DR(+), surface Ig(-),
MPO(-), TdT(+). This immunophenotype was consistent with B lymphoblas-
tic leukemia/lymphoma. He was treated with Children’s Oncology Group’s
protocol (AALL0232) but without remission on day 29, and in remission
after re-induction (day 36). Conventional cytogenetic studies revealed a
1(9;22)(p24;911.2) balanced translocation. Fluorescence in situ hybridization
studies (FISH) using a 172 Kb bacterial artificial chromosome probe RTP1-
927116 encompassing the whole Janus kinase 2 (JAK2) gene at 9p24,
showed a split signal suggesting involvement of the JAK2 gene with a
partner on 22q11.2. To the best of our knowledge, this is one of the few
cases with JAK2 rearrangement in acute lymphoblastic leukemia. The clini-
cal course in this case suggests that this JAK2 rearrangement may portend
an unfavorable prognosis. Ultimately, this patient received a bone marrow
transplant as he had a 10/10 HLA matched sibling.

420/W

Genetic imbalances detected by Array CGH in a patient with undifferen-
tiated embryonal sarcoma of the liver. X. Hu"?, H. Chen?, M. Jin?, X.
Wang?, R. Zhang™-®, S. Li', J. Niu®. 1) Department of Pediatrics, the Univer-
sity of Oklahoma Health Sciences Center, OK 73104; 2) Department of
Internal Medicine, the First Hospital of Jilin University, Jilin, China 130021; 3)
Department of Heamatology, the First Hospital of China Medical University,
Shenyang, China 110001.

Undifferentiated embryonal sarcoma (UES) of the liver is an unusual malig-
nancy of childhood. It represents a heterogeneous group of tumors. This
group of tumors arises from mesenchymal tissues. In this report, we present
a 19-year-old girl with UES of the liver. This patient had an abdominal
distension and increasing abdominal girth. Computed tomography showed
a massive lesion in the right lobe of the liver. The incision biopsy was
performed and pathological findings were consistent with UES. Array com-
parative genomic hybridization (CGH) analysis was performed in this case
to study genetic imbalances. The genomic profiles of this tumor showed
significant losses and gains on multiple chromosomal regions. Within these
regions, we found that several genes were tumor-related genes, including
NIR (1p36.33), PITSLRE (1p36.33), HEN2 (1p13.1), CD9P1 (1p13.1),
TRIM45 (1p13.1), B7H4 (1p13.1), HEN1 (1p13.1), PRG2 (2p25.3), TSSC1
(2p25.3), SPAK (2p24.3), AHRR (5p15.3), TCF7 (5931.1), WNT8A (5931.2),
EGR1 (5931.2), FGFR4 (5935.2), HIN1 (5935.3), MYC (89g24.21), NAIF1
(9934.11), CIZ1 (9934.11), IgH (14932.33) and TP53 (17p13.1). To our
knowledge, this is the first array CGH data of UES of the liver. It is unclear
whether these regions play roles in tumor initiation or progression. Additional
tumor samples have similar pathological features are required to validate
our findings, which may provide diagnostic or prognostic values in UES.

—
-
—

421/W

Double hit lymphoma with both a MYC/IgL translocation and an IgH/
BCL2 translocation. J.M. Kogan™3, P.A. Kampmeier?, A.A. Mandernach’,
A.M. Garcia’, A.H. Sophian’, D.A. Rita’®. 1) Cytogenetics, ACL Labora-
tories, Rosemont, IL; 2) Pathology, Condell Medical Center, Libertyville, IL;
3) Clinical Genetics, Lutheran General Hospital, Park Ridge, IL.

“Double hit” lymphomas are rare and aggressive B-cell lymphomas with
features of both Burkitt lymphoma and diffuse large B-cell lymphoma.
Although these lymphomas often have complex cytogenetic abnormalities,
they harbor characteristic chromosome rearrangements that may be readily
identified in the cytogenetics laboratory, thus assisting in achieving a patho-
logic diagnosis. Specifically, they carry rearrangements involving the MYC
gene on chromosome 8 as well as translocations between the IgH gene on
chromosome 14 and the BCL2 gene on chromosome 18.

We present a patient with a near tetraploid complex karyotype containing
both the (8;22) and t(14;18). A 55 year old male presented with jaundice,
weight loss, abdominal pain, and right testicular swelling. Imaging studies
revealed a large abdominal and retroperitoneal mass with associated retro-
peritoneal and iliac chain adenopathy and a right testicular mass. Orchidec-
tomy and biopsies of the bone marrow demonstrated a lymphoid neoplasm
comprised of medium to large sized cells with round to oval nuclei, finely
dispersed chromatin, prominent nucleoli, and numerous mitotic figures and
apoptotic bodies. Immunophenotyping demonstrated a B lineage neoplasm
positive for CD19, PAX5, CD10, MUM1 and BCL2 with partial expression
of CD20 and TdT and lambda light chain restriction. Final bone marrow
karyotype was 86, XXYY,-2,-3,-
4,i(6)(p10)x2,der(8)t(8;22)(q24;911.2),t(8;22)(q24;911.2)x2,-
10,der(13)t(1;13)(925;q14)x2,t(14;18)(932;921.3)x2,-15,-16,-17,+20[4]/
86,sl,+7,-20[6]/85,sd11,-9[9]/46,XY[1]. FISH analysis results for MYC
rearrangements and for the IgH/BCL2 rearrangement supported the chromo-
some findings.

Although morphology and immunophenotyping were indeterminate, chro-
mosome analysis revealed the diagnosis. The near-tetraploid complex
karyotype with the classic 8;22 and 14;18 translocations pointed to a diagno-
sis consistent with the WHO classification of B-cell ymphoma, unclassifiable,
with features intermediate between diffuse large B-cell ymphoma and Burkitt
lymphoma. This entity, also known as a “double hit” lymphoma, is an under-
recognized, often puzzling neoplasm with a very poor prognosis. Chromo-
some and FISH analysis play a very important role in the diagnosis of this
rare neoplasm.

422/W

Copy number changes in the patients with the Philadelphia chromo-
some (Ph+) by using oligoarray CGH. J. Lee, X. Lu, X. Wang, Y. Kim.
Dept Pediatrics, OUHSC, Oklahoma City, OK.

Chronic myeloid leukemia (CML) is characterized by BCR/ABL fusion
gene, usually a consequence of the Philadelphia (Ph+) chromosome due
to the 1(9;22)(q34;911.2). However, there is diversity in the clinical course
of the disease that may be frequently associated with genetic heterogeneity.
Effort has been made to find prognostic genetic marker with limited success.
Array CGH technology has been proved to be a powerful tool to identify
subtle genomic segmental alterations, either loss or gain of genetic material.
These changes may disclose presence of gene or genes that may play very
important roles in disease initiation, progression, or treatment outcome. To
investigate whether subtle chromosomal changes is commonly present or
not in CML patients, a pilot study of 20 Philadelphia chromosome positive
(Ph+) patients was carried out using high density whole genome oligoarray
CGH analysis. Five out of these 20 cases had copy number changes,
including a loss of 9934, 15g25.3 and 15913, and a gain of 7p21.1-p15.3,
and 22q11.2. The findings demonstrated that the subtle chromosomal
changes are relatively common in CML patients with Ph+ chromosome and
the clinical significance of these findings need to be determined in the large
patient population studies, especially the newly discovered regions.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Gene Amplification in Acute Myeloid Leukemia - Two Case Reports.
J. Liu, K. Vg’, C.N. Abboud?3, G.L. Uy?3, D.M. Lenmann’, J.Y. Bauer’,
S. Kulkarni®3. 1) Cytoengomics and Molecular Pathology, Department of
Pathology and Immunology, Washington University School of Medicine in St.
Louis, MO 63108; 2) Division of Oncology, Department of Internal Medicine,
Washington University School of Medicine in St. Louis, MO 63108; 3) Site-
man Cancer Center at Barnes Jewish Hospital and Washington University
School of Medicine.

Gene amplification allows over-expression of oncogenes that presumably
confers a growth advantage to the neoplastic cells and is known to be
associated with rapid progression and poor prognosis. It is seen frequently
in solid tumors butin only 1% of acute myeloid leukemia (AML) with abnormal
cytogenetic findings. The most commonly involved genes in AML are c-
MYC followed by MLL and AML1. Cytogenetically, gene amplification is
manifested as extrachromosomal double minutes (dmin), intrachromosomal
homogeneously staining regions (hsr), or marker chromosomes. Here we
report the clinical, hematopathologic, molecular genetic, and cytogenetic
findings in two cases of newly diagnosed AML with the presence of gene
amplification. Patient 1 is a 57-year-old male with blasts in peripheral blood
and low hemoglobin, bone marrow biopsy was hypercellular consistent with
AML with maturation (FAB M2). Chromosome analysis exhibited complex
aberrant karyotype with double minutes. Fluorescence in situ hybridization
(FISH) showed amplification of the c-MYC. Mutation testing for JAK2, FLT3,
and NPM1 were all negative, qRT-PCR showed no evidence of BCR/ABL1
or PML/RARA fusion. This patient was treated with induction therapy con-
sisting of idarubicin and cytarabin, a follow-up showed a normocellular bone
marrow with no increase in blasts, chromosomal abnormalities persisted
but without double minutes. Patient 2 is a 47-year old male with pancytope-
nia, low hemoglobin and platelets, bone marrow biopsy was consistent with
AML-M2 based on cell morphology. Chromosome analysis revealed multiple
numerical and structural aberrations involving chromosome 11q, and FISH
showed amplification of the MLL as well as multiple copies of MYC, BCR,
ABL1, PML, RARA, and IGH, indicative of low-level hyperdiploidy. This
patient’s primary AML never achieved remission after many attempts of
various therapies, and bone marrow transplant was finally performed. We
propose that gene amplification in hematological malignancies may not be
a rare event, identification of target genes, especially unknown genes, of
amplification is important for understanding the tumorigenesis and can be
useful for selection of individual cancer therapy; however, the frequency
and clinical correlations of gene amplification in leukemia require careful
investigation, since the cryptic amplification may not generally provoke con-
firmatory FISH studies.

424/W

Identification of chromosome 3 aneuploidy in a rare primary yolk sac
tumor of the lung using FISH analysis. M.J. Macera™?, S. Arora?, W.
Thelmo?, A. Afaf®, P. Chandra?, V. Tak* A. Babu™2. 1) Division of Molecular
Medicine & Genetics; 2) Department of Medicine; 3) Department of Pathol-
ogy; 4) Department of Surgery, Wyckoff Heights Medical Center, Brook-
lyn, NY.

A 48-year-old women with a dry cough and occasional hemoptysis for 3
months arrived at our hospital. She had a 10-pack a year smoking history with
no alcohol or drug use. Chest Radiograph and CT with contrast confirmed the
presence of a large 10 x 12 cm soft tissue mass in the lower left lobe and
a 4 x 6 cm mass in the upper right lobe originally believed to be a cyst. The
larger left mass was mostly necrotic and only a few areas demonstrated
solid patterns and focal papillary features were seen. One of three lymph
nodes showed focus of metastasis. The tumor was negative for TTF-1, Cdx-
2, Ck7 and CK20. It was focally positive for Oct3/4, strongly positive for Ki-
67 and negative for CD34; thus identifying a primordial germ cell origin.
Extragonadal germ cell tumors are rare and it is even more unusual to have
a primary tumor in the lung with no evidence of gonadal involvement. The
patient was started on platinum based chemotherapy, after which the mass
in the right lung began to grow and was removed 8 months later. The more
recent tumor showed an organoid to solid and glandular pattern and one
fortuitous area demonstrating a Schiller-Duval body, thus re-establishing
the yolk sac tumor origin. FISH analysis was done on sections from the
initial tumor using the probe set (Abbott Molecular) containing probes for
cep 3, cep 7, 9p16, and cep 17. In all cells analyzed, cep 3 was present in
at least three copies, with a maxium number of 10 copies and a mean of
4.5 copies. Copies of the other three probes were represented at the same
copy number, suggesting probable polyploidy or present in fewer copies,
mean of three other probes combined 2.7, suggesting a chromosome 3
aneuploidy. In all cells, chromosome 3 was over represented. It is interesting
to note that the Oct3/4 protein, a marker for primordial germ cells, reacts
with Sox-2, among others, to form a regulatory complex needed for the
pleuripotency of primitive embryonic cells. Sox-2 is located at 3926.3-q27.
A repeat FISH analysis of the second tumor gave similar results that were
suggestive of a metastatic origin. The patient is scheduled for additional
chemotherapy and is doing remarkably well.

425/W

An unusual presentation of an extraskeletal Ewing sarcoma with atypi-
cal cytogenetic findings. J.J.D. Morrissette’, G.E. Halligan?, A. McKenzie?,
E. Geller®, J.P. de Chadarévian®. 1) Dept Pathology, University of Pennsylva-
nia, School of Medicine, Philadelphia, PA; 2) Department of Pediatrics,
Section of Oncology, St Christopher's Hospital for Children, Philadelphia,
PA; 3) Department of Radiology, St Christopher's Hospital for Children,
Philadelphia, PA; 4) Department of Pathology and Laboratory Medicine, St
Christopher’s Hospital for Children, Philadelphia, PA.

Ewing sarcoma is a soft tissue tumor derived from neural crest cells and
is classified as a primative neuroectodermal tumor of the soft tissue. Although
most Ewing sarcomas have skelatal involvement, rare presentations of extra-
skeletal/extraocceous Ewing sarcoma have been described. Genetically all
types of EWS are similar, in that they involve translocations between the
EWS gene on 22q12 and various partners. We describe a child with a
progressively enlarging scalp lesion that upon resection was identified as
an extraosseous Ewing sarcoma by histomorphology. Conventional cytoge-
netics revealed a deletion of the long arm of chromosome 10 and an apparent
deletion of 22q12. FISH studied using the EWSR1 break-apart probe
revealed that the 3’ region of the EWSR1 locus was deleted in 95% of
cells, and that the entire EWSR1 locus was missing in 5% of cells. Array
comparative genomic hybridization (aCGH) revealed the deletion on 10q to
be interstitial and a mosaic pattern of 22q12 deletion.

426/W

Detection of chromosome abnormalities in Multiple Myeloma using
arrayCGH. A. Patel’, P. Eng’, D. Vo', J. Taylor?, J. Chang?, SW. Cheung’.
1) Dept Molecular & Human Gen, Baylor Col Medicine, Houston, TX; 2)
Methodist Hospital, Houston, TX.

Multiple myeloma is presently an incurable disease characterized by a
proliferation of malignant plasma cells (PC) and a subsequent overabun-
dance of monoclonal paraprotein. Malignant PCs are characterized by com-
plex genetic aberrations suggesting genomic instability. Several recurrent
genetic abnormalities have been identified and a number of these, including
t(4;14), 17p13 deletion, 1q amplification, and hypodiploid karyotype, How-
ever chromosome abnormalities are only detected in 30-40% of malignant
PCs due to a low mitotic index in culture. Recently FISH analysis has allowed
for identification of additional submicroscopic abnormalities but there still
exists limitations in it use. Array-comparative genomic hybridization (array-
CGH) negates many of the limitations of conventional chromosome and
FISH analysis. It allows for a genome wide analysis of copy number changes
at a high resolution. In this study we compared the standard chromosome
and FISH analysis of malignant PC cells to array-CGH using a custom
designed 44,000K Agilent array. In a preliminary study, 5 malignant PCs
with normal cytogenetics showed copy number abnormalities by array-CGH.
Additional data on more samples will be presented.

427/W

Genomic characterization of a recurrent translocation that is associ-
ated with myeloproliferative neoplasm (MPN) blast phase progression
in a mouse model. Z. Qi’, C. Smith?, M. LeBeau®, E. Passegue?, R.
Barbeau?, C. Eisley?, A. Barczak® N. Shah? J. Yu'. 1) Department of
Laboratory Medicine, University of California San Francisco, San Francisco,
CA; 2) Department of Medicine, University of California San Francisco,
San Francisco, CA; 3) Section of Hematology/Oncology and the Cancer
Research Center, University of Chicago, Chicago, IL; 4) Department of
Medicine, Lung Biology Center, University of California San Francisco, San
Francisco, CA.

MPN progression from chronic phase to blast phase is believed to involve
the accumulation of genomic/genetic alteration(s). The murine MPN associ-
ated with JunB-deficiency morphologically resembles chronic phase chronic
myeloid leukemia (CML). In contrast to most murine models of CML, blastic
phase transformation has been observed in 18% of JunB-deficient mice.
Interestingly, leukemic cells from 2/5 JunB-deficient mice that had spectral
karyotype analysis performed at the time of blastic phase progression were
found to have evolved a clonal translocation between chromosomes 1 and
17. In an effort to characterize the genes located at the sites of the chromo-
some breakpoints, we first isolated the breakpoint regions of the transloca-
tion using chromosome microdissection technology. We further character-
ized these regions with FISH and mouse chromosomes 1- and 17-specific
high-resolution CGH arrays (Roche NimbleGen). We found that the translo-
cation was unbalanced, involving a 1.94Mb and a 1.06Mb deletions on
mouse translocation derivative chromosomes 1 and 17, respectively. A total
of 16 predicted genes and 5 known genes are involved in the deletion/
translocation breakpoint regions. We further identified human homologues
of the mouse genes and the human homologous genomic regions of the
mouse deletion/translocation breakpoint regions. These findings provide
valuable clues for identification of gene(s) and genomic/genetic alteration(s)
that are involved in MPN progression in this murine model, and may lead
to a better understanding of the pathogenesis of human myeloprolifera-
tive neoplasms.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Investigating genetic abnormalities associated with Y chromosome
loss in hematological malignancies by high resolution oligo array CGH.
G. Raca™? X. Xu', A. Arthur’, E. Johnson’, L. Leverton’, J. Laffin™3. 1)
UW Cytogenetic Services, State Lab Hygiene, Madison, WI; 2) Department
of Pathology and Laboratory Medicine, University of Wisconsin-Madison;
3) Department of Pediatrics, University of Wisconsin-Madison.

The goal of our study is to investigate genetic abnormalities associated
with Y chromosome loss in hematological malignancies using high resolution
oligo array comparative genomic hybridization (aCGH). Y chromosome loss
is a common age-related phenomenon in bone marrow of healthy, chromo-
somally normal males. However, when observed in male patients with hema-
tological malignancies, Y loss can either represent an aging phenomenon
or a disease related genetic event in a cell line that has undergone other
genetic changes. Previous studies suggest that the loss of Y in a high
percentage (>75%) of bone marrow cells rarely occurs in healthy controls,
and is more likely to indicate an abnormal clone. We hypothesize that high
resolution oligo aCGH could detect disease related genetic abnormalities
associated with Y chromosome loss, not detectable by conventional cytoge-
netics and FISH testing. To test this hypothesis we perform aCGH analysis
on genomic DNA isolated from residual bone marrow or peripheral blood
specimens from patients with hematological malignancies, where the loss
of chromosome Y was the sole abnormality in >75% of bone marrow cells.
To date data from ten samples have not detected significant copy number
abnormalities and testing of additional specimens is in progress. Discovery
of genetic abnormalities associated with loss of the Y chromosome would
contribute to better understanding of the biological and clinical significance
of this cytogenetic change.

429/W

Validation of home-brew probes for Fluorescence in situ Hybridyzation
(FISH) in breast cancer samples. R.M. Rodrigues-Peres, J.K. Heinrich,
K.P. Serra, J. Vassallo, L.O.Z. Sarian. State Univ Campinas, Campinas,
Brazil.

Introduction: The Fluorescence in situ Hybridization (FISH) has become
popular in the last decades as a rapid and sensitive technique for evaluation
of chromosomes and genes, especially in the detection of amplifications,
deletions and aneuploidy in tumors. A variety of commercial probes for FISH
is currently available in the market although home-brew probes constitute
a much more affordable alternative for laboratories pursuing to establish
novel tumor marker targets. Objective: To develop and validate a protocol
for the establishment of home-brew probes in the context of a cytogenetics
laboratory. Materials and Methods: Sequences corresponding to the ERBB2,
AURKB and CCND1 genes were selected from the UCSC Genome Bioinfor-
matics Site. After microbiological cloning and purification, the sequences
were amplified, labeled and hybridized onto 10 paraffin-embedded sections
of selected ductal or lobular breast tumors. The same samples were also
hybridized with commercial gene-specific probes for the same targets to
validate the hybridization efficiency. Clinicopathological data were obtained
from the clinical records. The study protocol has been fully approved by the
institution’s ethics review board (CEP #705/2007). Results: The hybridization
profile of all the studied genes were found to be similar considering both
types of probes, in paired breast tumors samples. Discussion: The use of
home-brew probes for FISH may bring many advantages as costs reduction,
hybridization of multiple targets using different colors when labeling probes
and availability of probes for specific markers that have not been produced
commercially. The applicability of these probes in tumor diagnosis should
bring benefits not only for the FISH technique itself, but mainly for decisions
in the disease management and treatment.

430/W

Sequential retrospective microarray analysis of CLL patients over a
period of 14 years. S. Shetty’, R. Toydemir’, N. Uddin’, Y. Zhang?, L.
Rowe?®, A. Brothman™#, J. Johnston?%. 1) University of Utah, Department
of Pathology ,School of Medicine and Cytogenetics/Molecular Cytogenetics,
ARUP Laboratories, Salt Lake City, UT; 2) Manitoba Institute of Cell Biology,
and The Genomic Centre for Cancer Research and Diagnosis
(GCCRD)|[Clinical Research] Winnipeg, ManitobaWinnipeg, Manitoba, Can-
ada; 3) ARUP Institute for Clinical and Experimental Pathology, ARUP Labo-
ratories, Salt Lake City, UT; 4) University of Utah, Department of Pediatrics,
Salt Lake City, UT; 5) Internal Medicine, University of Manitoba, Winnipeg,
Manitoba, Canada.

INTRODUCTION AND GOALS: Chronic lymphocytic leukemia (CLL) is a
heterogeneous disease with variable clinical course. Genetic characteriza-
tion has played a pivotal role in the clinical classification and treatment of
this disease. The aim of this study was to ascertain whether genetic markers
play an important role during the course of the disease and to analyze its
possible correlation with disease progression. Thirty sequential peripheral
blood samples (taken at initial diagnosis and then again at the latest interval
post therapy) from patients with CLL over a period of 14 years are being
evaluated retrospectively using the high resolution CNV/SNP microarray
platform (lllumina OMNI1 Quad). All results are correlated with other clinical
and laboratory information including IgVH mutation status, ZAP-70, CD38,
telomeric length, lymphocyte doubling time, response to therapy and survival
time. RESULTS: Examples of some of the findings in the first five patient’s
sequential samples include three patients with at least two genetic abnormal-
ities. In the two samples from each patient, expansion of the clonal population
was seen and correlated with disease progression. Genetic abnormalities
such as 6q del, 11q del and 13q del with established prognostic clinical
value were found in three patients. Other abnormalities detected were loss
or gain of regions on 4p, 7p, 7q, 8p, 8q, 10q, 11p. One patient with an
unmutated IgVH status (poor prognostic marker) showed no copy number
changes (CNC) or loss of heterozygosity (LOH) in sequential samples and
is doing well without any treatment for the past nine years since diagnosis.
LOH was seen in one patient without any copy number changes and interest-
ingly, this patient partially responded to therapy and showed a decrease in
the abnormal clone followed by progression of the disease. INTERPRETA-
TION AND CONCLUSIONS: Preliminary results indicate that sequential
samples provide insight into the cytogenetic clonal evolution and clinical
implications associated with CNC and LOH information in CLL patients.
Additional sequential samples with well characterized genetic abnormalities
including 6q, 11q, 13q, 17p and normal karyotype are being evaluated and
correlation of findings with clinical outcome will be discussed.

431/W

Extensive whole-chromosome aberrations detected by SNP array in a
neurofibromatosis type 1-associated %Iomus tumor. D. Stewart’, A.
Pemov’, E. Beert?, H. Brems?, E. Legius?. 1) Genetic Disease Research
Branch, NHGRI/NIH, Bethesda, MD; 2) Department of Human Genetics,
Catholic University Leuven, Leuven, Belgium.

Introduction. Glomus tumors are painful benign tumors of the glomus
body, a thermoregulatory shunt located in the fingertips. We recently
reported that NF 1-associated glomus tumors arise from bi-allelic inactivation
of the gene NF1. We performed analysis of the genomic architecture in two
sporadic and four NF1-associated glomus neoplasms using high-resolution
lllumina SNP arrays. Methods. DNA was collected from primary cell cultures
(except for one case, when DNA was also extracted directly from tumor
tissue) that were established from dissected glomus tumors. Comprehensive
NF1 sequencing was performed on DNA from NF 1-associated tumors. DNA
samples were processed and hybridized to the lllumina HumanOmni1-Quad
microarrays. White blood cell DNA was used as germline control in NF1-
associated glomus tumors (germline DNA for the patients with sporadic
glomus tumors was unavailable). Analyses of copy number variants (CNV)
and loss of heterozygosity (LOH) regions was performed using GenomeStu-
dio (lllumina). Every putative CNV or LOH region from NF1-associated
tumors was compared to its matching germline DNA sample. For the spo-
radic tumors, where control germline DNA was unavailable, normal copy
number for each region was assumed to be 2 and deviation from that was
considered as copy number loss or gain. Results. We hybridized DNA from
the genomes of four NF1-associated and two sporadic glomus tumors. We
found germline mutations of NF17 in all 4 tumors and a somatic mutation in
NF1 in three of the four NF1-associated tumors. In the fourth tumor there
were multiple large-scale chromosomal aberrations, including evidence of
likely mitotic recombination of chromosome 17q. Across the entirety of chro-
mosomes 2, 3, 4, 5, 6, 8, 9, 13, 18, 19 and 21, we observed B allele
frequencies of 0%, ~33%, ~67% and 100% in conjunction with a log R ratio
of ~0. We also found evidence of a large number of smaller CNVs shared
by multiple tumors. Conclusions. This is the first report of bi-allelic inactiva-
tion of NF1 arising from mitotic recombination of chromosome 17q in an
NF1-associated glomus tumor. The multiple large-scale chromosomal aber-
rations in 1/4 NF1-associated glomus tumors may be due to chromosomal
trisomy or, less likely, mosaic whole-chromosome uniparental disomy (UPD).
Somatic aneuploidy (and/or UPD) may be more common than expected in
NF1-associated glomus tumors.
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Cryptic BCR/ABL1 fusion in a Philadelphia chromosome negative
patient, resulting in a 9;22 insertion. P.D. Storto, G.R. Diggans, D.R.
Halinka. Pathology, The Western Pennsylvania Hospital, Pittsburgh, PA.
A 48 year-old female patient presented with an increased WBC count and
nose-bleeding, and cytogenetic testing was ordered. A routine cytogenetic
analysis detected mosaicism for both trisomy 8 and trisomy 9, and the
karyotype was described as 47,+8,+9[2])/ 46,XX[18]. Subsequently, FISH
analysis for the 9;22 translocation was requested. The Extra Signal Dual-
Color (ES-DC) BCR/ABL1 probe developed by Abbott Molecular, Inc. was
used. This probe is designed to differentiate between the major and minor
breakpoints in the BCR region. We examined 218 interphase nuclei and
215 (98.6%) had abnormal hybridization patterns. The majority of cells (200)
contained one orange, one large green, one small green, and one fusion
signal, indicating an intact ABL1 copy, an intact BCR copy, a deleted BCR
copy, and a single BCR/ABL1 fusion. Fifteen interphase cells contained this
abnormal pattern plus an additional fusion signal. In the case of the common
9;22 translocation involving the major breakpoint, the expected pattern with
this probe would be one large orange, one small orange, one green and
one fusion signal. A translocation involving the minor breakpoint would result
in one orange, one green, and two fusion signals. Analysis of metaphase
cells treated with the FISH probe showed that the fusion signal was located
on one copy of chromosome 9. This probe was specifically designed to
detect the 5’BCR/3’ABL1 fusion gene, (which is typically located on the
derivative chromosome 22). We interpret these results to indicate that the
abnormal karyotype is most likely the result of a direct insertion involving
chromosome 22 material, with breaks proximal to the 5’ BCR region and at
the minor BCR breakpoint. The material is inserted into a break within the
ABL region, resulting in the 5’BCR/3’ABL1 fusion gene located within the
derivative chromosome 9, and no material from chromosome 9 translocated
onto the deleted chromosome 22. Cells with an additional fusion signal
reflect the trisomy 8 and trisomy 9 clone; as FISH analysis of metaphase
cells shows that the additional chromosome 9 contains the fusion gene.
Note that the homologs of chromosomes 9 and 22 appeared normal in the
G-banded karyotypes. The final karyotype was reported as 47,+8,+9[2]/
46,XX[18].ish ins(9;22) (q34;911.2q11.2)(ABL1+,BCR+;BCR+,ABL1-).nuc
ish (ABL1x2,BCRx3) (ABL1 con BCRx1) [200/218]/(ABL1x3,BCRx4)(ABL1
con BCRx2)[15/218].

433/W

Recurrent Cytogenetic Abnormalities in Fanconi Anemia Patients with
MDS/AML. L. Wang’, F. Boulad?, A. Auerbach®, S. Jhanwar. 1) Department
of Pathology, Memorial Sloan-Kettering Cancer Center, New York, NY; 2)
Department of Pediatrics, Memorial Sloan-Kettering Cancer Center, New
York, NY; 3) The Rockefeller University, New York, NY.

Fanconi Anemia (FA) is a rare inherited disease characterized by physical
abnormalities, bone marrow failure, and increased risk of MDS/AML, head/
neck squamous carcinomas and some other malignancies. Genetically, FA
is associated with high spontaneous mutation rate and chromosomal instabil-
ity. Interestingly, the non-random cytogenetic abnormalities seen in FA with
MDS/AML are similar to that identified in secondary MDS/AML. We reviewed
cytogenetics findings in bone marrow samples from 55 Fanconi Anemia
patients who had either Aplastic Anemia, or MDS/AML. The main objective
of such an analysis was to identify chromosomal sites of tumor suppressor
genes associated with malignant transformation in cells with underlining
germline mutation related to genomic instability. Clonal abnormalities were
detected in 32 patients, majority of which were characterized by unbalanced
chromosome rearrangements (only three balanced chromosome transloca-
tions were identified). In addition, clonal evolution was evident in 12 patients.
Recurrent abnormalities identified in this study included gain of 1q (entire
1q or partial segments of 1q) [23/32]; -7/del(7q) [10/32]; gain of 3q specifically
3q26qter [6/32]; loss of 6p with 6p21pter as the commonly involved region[7/
32]; and del(11)(g23) [4/32]. Clonal abnormalities, such as gain of 1q, -7/
del(7q), gain of 3g26qter, and del(11)(q23) in FA with AA/MDS-AML are
well demonstrated by other studies. We present here a significant number
of cases with loss of 6p21pter. Moreover, in most of the cases [5/7], the
loss of 6p21pter was due to unbalanced translocations between 6p and
either chromosome 1 or chromosome 3, which also resulted in partial trisomy
of 1q or 3q, respectively. In our study, the loss of 6p21pter was highly
associated with clonal evolution in FA patients with AA/MDS-AML, which
indicated the presence of tumor suppressor gene(s) and the loss of which
may play an important role in the development/progression of hematological
malignancies in FA patients. While the nature of genes located at 11923
(ATM, MLL) and 3g26(EVI1) has been well recognized, the nature of genes
located on 1g and 6p21 remain unknown. It is interesting to note that one
of the FA genes, FANCE, is mapped to 6p22-21. Further molecular studies
are likely to provide information related to nature of genes at these sites.

434/W

Acute leukemia of ambiguous lineage associated with t(4;11). S.L.
Wenger’, R. Livengood’, S. Paul?, J.A. Vos'. 1) Dept Pathology, West
Virginia Univ, Morgantown, WV; 2) Dept Pediatrics, West Virginia Univ,
Morgantown, WV.

We report on a 16 year old girl with acute leukemia of ambiguous lineage.
The patient presented with pallor, petechiae, dyspnea and menorrhagia of
approximately 10 days. Initial CBC revealed a white blood cell count of
43,000/mm3, hemoglobin of 6.4 g/dl and platelet count of 17,000/mm3.
The bone marrow aspirate showed 80% blasts comprised of two distinct
populations. Approximately 75% of blasts had animmunophenotype positive
for CD19, HLA-DR, CD38 and CD79a with block positivity for PAS, consistent
with B-lymphoblasts with a primitive phenotype. The second population,
representing 25% of blasts, was positive for CD33, HLA-DR, CD38, CD11b
as well as nonspecific esterase and lysozyme, consistent with myeloblasts
with possible monocytic differentiation. Overall, the diagnosis was consistent
with acute leukemia of ambiguous lineage. FISH for ALL panel was negative
for trisomy 4, 10 and 17, #(8;21) and t(9;22), but was positive for MLL
translocation in 88% of interphase cells. The karyotype showed a
t(4;11)(q21;923) in 50% of metaphase cells. The patient initially received
myeloid induction chemotherapy, became pancytopenic and recovered
counts by day 30 of treatment. Peripheral blasts were present at this time
and a bone marrow biopsy revealed persistent bi-lineal acute leukemia. She
was re-induced with lymphoid therapy with remission pattern seen on day
28. Five months from diagnosis, the patient received an allogenic matched
related donor transplant, resulting in 100% donor cells one month post-
transplant consistent with engraftment. She was admitted to the hospital 2
weeks later with an RSV infection. She received treatment and was released.
Despite a relatively uncomplicated post-transplant course, the patient
relapsed and died of her disease 5 months following her transplant. Acute
leukemia of ambiguous lineage is rare, occurring in less than 4% of all acute
leukemia cases, with poor prognosis. The most common rearrangement
associated with 11923 is a translocation involving 4g21.

435/W

A rare case having t(8;22) and t(14;18) double hit with up to 3 copies
of t(8;22) and morphologic and immunophenotypic features of large
B cell Igmphoma of possible follicular origin. J. Xu?, C. Hamm?, P.
Allevato’. 1) Cytogenetics, London Health Sciences Centre and University of
Western Ontario, London, ON, Canada; 2) Oncology, University of Western
Ontario, Windsor, ON, Canada; 3) Pathology, University of Western Ontario,
Windsor, ON, Canada.

A 43 year old female had 1 week long history of fatigue, easy bruising
and persistent nosebleed. WBC was 22.7x109/L (neutrophils 9.4; lympho-
cytes 8.5; monocytes 2.5; eosinophils 1.1; basophils 0.3), platelets, 22x109/
L. LDH was > 2400u/L(177-217). CT scan showed moderate splenomegaly
(14.8cm), 3.4cm axillary and retroperitoneal adenopathy. Bone marrow (BM)
biopsy showed a diffuse infiltration of large atypical blast-like cells with
moderate amounts of basophilic cytoplasm and irregular, somewhat coarse
nuclear chromatin with several nucleoli. These atypical cells strongly
expressed CD45 and were positive for CD10 and bcl-2 with weak positivist
CD79a and were negative for CD20, Tat, CD99, CD34, CD117, CD30, CD3,
CD5, CD23, bcl-6 and cyclin D1. several lymphoid nodules had B cells
(CD20, CD79a), which were bcl-2 and focally bcl-6 positive. Ki67 staining
showed a high proliferate rate of ~90%. Megakaryocytogenesis was only
slightly decreased. Flow cytometry showed 2 monoclonal B cell populations:
the 1st represented ~33% of the leukocyte population and was CD19/CD10,
dim to negative CD20, kappa light chain restricted. The 2nd represented
6% of the leucocyte population and was CD19, CD 20, and CD23 positive
and CD 10 and CD 5 negative with kappa light chain restriction. G-banding
of cultured BM showed a complex karyotype: 68-83,XXXX,+X,+X,+X,+X,
del(1)(p36)x2,-4,-5, del(6)(q15923)x2,der(6)t(6;17)(q13;911.2)x2,-7,-8,
t(8;22)(q24;911),t(8;22)x2,1(8;22)x3,-9,add(9)(p22),-10,del(10)(q24),-
11,+12,-13, -14, t(14;18)(q32;921),-15,-16,-17,-18, add(18)(q11.2),-19,
+r(cp22)/46,XY[3]. FISH showed fusion of IGH/BCL2 and split signal of
CMYC in 69% and 42% of 200 cells, respectively, confirming the presence
of t(14;18) and t(8;22). Both t(8;22) and t(14;18), “a double-hit” were found
in all 21 G-banded cells. Notably t(8;22) was seen in 1 copy in 1/21 cells,
2 copies in 18/21 cells, and 3 copies of t(8;22) in 2/21 cells. In contrast,
only 1 copy of t(14;18) was detected in all 21 cells. t(8;22) is commonly
associated with Burkitt lymphoma (BL) whereas t(14;18) and deletions in
1p36, 6q, 9p and 10924, with follicular or diffuse large B-cell lymphomas
(DLBCL). This is likely the 1st reported case with a double hit with up to 3
copies of t(8:22) and probably is best classified as a B cell lymphoma,
unclassifiable, with features intermediate between DLBCL and BL (2008
WHO classification). This cytogenetic finding indicates an aggressive dis-
ease and poor prognosis.
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Utility of High Resolution Oligo Array CGH in Clinical Testing for Hema-
tological Malignancies. X. Xu’, A. Arthur’, E. Johnson’, L. Leverton’, J.
Laffin™3, G. Raca’?. 1) UW Cytogenetics Services, State Laboratory of
Hygiene, Madison, WI; 2) Department of Pathology and Laboratory Medi-
cine, University of Wisconsin-Madison; 3) Department of Pediatrics, Univer-
sity of Wisconsin-Madison.

Our study compares the ability of array Comparative Genomic Hybridiza-
tion (@CGH) and conventional cytogenetic methods -G-banded analysis and
Fluorescence In Situ Hybridization (FISH)- to detect chromosomal abnormal-
ities in patients with hematological malignancies. Our goal is to investigate
the suitability of using aCGH as a routine diagnostic test for hematological
disorders. DNA samples are isolated from residual bone marrow or periph-
eral blood specimens from clinical testing. aCGH analysis is performed
using a custom 2x105k whole genome oligo array designed by the Cancer
Cytogenetics Microarray Consortium (CCMC) and manufactured by Agilent
(Agilent Technologies, Inc., Santa Clara, CA). This array has over 105,000
probes targeting 500 cancer genes and more than 130 cancer-associated
genomicregions. Prior to aCGH testing the samples are analyzed by conven-
tional cytogenetics and FISH, as a part of routine diagnostic evaluation.
Comparison of the aCGH results with the results of the conventional testing
methods allows to determine whether: 1) aCGH can detect all the gains
and losses of chromosome regions which were detected by cytogenetic and
FISH studies, and 2) aCGH can detect additional chromosome abnormalities
which were not detected by traditional testing. Our results to date illustrate
the specific advantage of aCGH methodology to aid in characterization
of complex karyotypes. We tested a subset of specimens where multiple
numerical and structural abnormalities were observed by G-banded analysis,
but could not be fully characterized by conventional methods. We show two
cases (one case of acute lymphoblastic leukemia and one case of multiple
myeloma) where aCGH successfully determined the origins of marker chro-
mosomes and characterized complex derivative chromosomes. In both
cases aCGH helped to clearly identify recurrent disease associated abnor-
malities with diagnostic and prognostic significance. Although the inability
to detect balanced rearrangements remains a serious disadvantage for
application of aCGH, this study shows how aCGH provides useful clinical
information both by detecting submicroscopic deletions and duplications as
well as by allowing accurate characterization of gross unbalanced
rearrangements.

437/W

New genomic profile signatures revealed in Western World adult T-
cell leukemia/lymphoma patients by 244K array CGH. S. Xu, R. Lima,
J. Ramos, Y. Fan. University of Miami Miller School of Medicine.

Adult T-cell leukemia/lymphoma (ATLL) is a peripheral T-lymphocytic
malignant disease caused by human T-lymphotropic virus type 1 (HTLV-
1). ATLL is endemic in several regions of the world, including Japan and
the Caribbean region. We performed aCGH analysis in 50 ATLL patients
from Brazil and the USA, which were most of Caribbean origin, using a high
density oligo array 244K platform (Agilent). All patients presented copy
number changes (CNCs) with variable sizes and complexity. The common
CNCs were gains at 1921-qg44, 3, 3p, 7922-936, 8, 18, 19p13.1-p13.3,
21921.1-922.3, 22q12-q13 and losses at 5913.2-q32, 6q11-q15, 9q13-g21.
Gains in the 14 q32 (IGH) regions and losses in the 7p14.1 (TCRG), 7q34
(TCRB) and 14q11.2 (TCRA) regions involving small DNA segments were
frequently observed. We compared the CNCs observed in two subgroups
of patients, one with acute T-cell leukemia (n=34) and the other with T-cell
lymphoma (n=8). We found that the acute leukemia group showed a high
frequency of loss of tumor suppressor gene CDKN2a/2b (50% in leukemia
group vs. 12.5% in lymphoma group). On the other hand, the lymphoma
group showed high frequency of TP53 loss in comparison with the leukemia
group (75% vs. 11.8%). As expected, patients with chronic leukemia (n=8)
showed a lower frequency of CNCs. Two genes, LATS2, a tumor suppressor
gene, and BAGE which encodes a tumor antigen recognized by autologous
cytolytic lymphocytes were frequently deleted in lymphoma type. We also
observed frequent gain of CCNL2 in acute leukemia type (41.2%) and gain
of PDCDG6IP in lymphoma type (62.5%) while gain of IFRD2 and RASSF
commonly occurred in all types (avg. 40%). Our studies have revealed
genomic profile signatures in the two subtypes of ATLL. Our results have
shown that CNCs of specific genes may have contributed to tumorigenesis
and progression of ATLL and these CNCs may be used as biomarkers to
predict patient survival and treatment outcome.

438/W

Myeloid malignancies with acquired trisomy 21 exhibit a heteroge-
neous pattern of mutations and copy number alterations. N. Larsson,
H. Lilliebjérn, C. Lassen, B. Johansson, T. Fioretos. Department of Clinical
Genetics, Univeristy and Regional Laboratories, Skane University Hospital,
Lund University, Lund, Sweden.

Acquired trisomy 21 is a recurring cytogenetic aberration in myeloid malig-
nancies that is present in about 5% of all cytogenetically abnormal acute
myeloid leukemias (AML) and in 3-4% of myelodysplastic syndromes (MDS).
Clinically, the prognostic value of this cytogenetic change is debatable,
although most often it has been associated with intermediate prognosis. To
investigate the role of trisomy 21 in myeloid malignancies, we studied a
cohort of 11 such cases with trisomy 21 as the sole acquired cytogenetic
aberration. We looked for a possible association between trisomy 21 and
mutations in eight genes known to be important in differentiation, proliferation
or survival of early hematopoietic cells (NPM1, TET2, FGFR1, FLT3, NRAS,
KRAS, KIT, JAK2).Our results showed that the highest frequency (3/11,
27%) of mutations were found in the RUNX1 transcription factor, frequently
known to be mutated or rearranged in both AML and MDS. The mutations
included two missense mutations and one frameshift mutation, all located
in the Runt domain of the gene. Apart from RUNX1, single mutations were
detected in the TET2 and NPM1 genes. We also performed SNP array
analysis using Affymetrix 500 K arrays on all cases to look for copy number
alterations (CNA) and patterns of uniparental disomy (UPD) that could be
common to these patients. Although CNAs and areas of UDP were observed,
no recurrent genetic alterations were detected.

439/W

Prognostic and predictive impact of cytogenetic changes in relapsed
multiple myeloma patients treated with bortezomib or thalidomide
based regiments: a Czech group experience. J. Smetana’?, P. Kuglik?,
H. Greslikova’, R. Kupska', P. Nemec’?, R. Zaoralova’?, E. Braggio®, L.
Pour™, L. Zahradova™®, M. Holanek? Z. Adam?* R. Hajek™“. 1) Babak
Research Institute, Brno, Czech Republic; 2) Masaryk University, Faculty
Of Science, Brno, Czech Republic; 3) Mayo Clinic Scottsdale, Collaborative
Research Building, Scottsdale, Arizona, USA; 4) Department of Internal
Medicine - Hemato-oncology, Brno University Hospital, Brno, Czech
Republic.

Multiple myeloma (MM) is a hematological disease characterized by high
clinical and genetic heterogeneity. There are two major genetic entities of
MM: a hypediploid MM (H-MM), associated with the incidence of trisomies
of chromosomes 3,5,7,9,11,15,19 and 21, and a non-hyperdiploid variant
(NH-MM) associated with high incidence of IgH translocations
(t(4;14)(p16.3;932); t(14;16)(932;923)) and thus usually worse prognosis of
disease. In this paper, we present pilot results of our study focuisng on
utilization of modern cytogenetic and genomic techniques for finding new
prognostic and predictive markers in MM. The main aim of this work was
to evaluate predictive and prognostic significance of hyperdiploidy / non-
hyperdiploidy in relapsed MM patients treated with bortezomib (median
follow-up 18,3 months) or thalidomide-based regiments (median follow-up
21.5 months) by interphase FISH. 57 samples were investigated for H-MM /
NH-MM by using LSI D5S23 /D5S721, CEP 9, CEP 15 Multi-Color Probe
Panel and for other chromosomal abnormalities with prognostic value in
MM as t(4;14)(p16.3;932), del(13)(q14), del(17)(p13) and gain(1)(g21). At
least 100 cells per slide were scored, 20% cut-off level was used. Prognostic
impact of hyperdiploidy / non-hyperdiploidy was evaluated using Kaplan-
Mayer surviving curves and treatment intervals. Hyperdiploidy was found
in 25 of 53 patients (47%), non-hyperdiploidy in 28 of 53 patients (53%).
Although no significant correlation between incidence of structural aberra-
tions and hyperdiploid / non-hyperdiploid groups was found, our data suggest
that t(4;14)(p16.3;932) and del(13)(q14) are associated with NH-MM group
(P=0.065 and P=0.10), similarly as described in literature in studies with
newly diagnosed patients. Neither for bortezomib, nor for thalidomide treated
patients, any statistically significant difference was observed between treat-
ment responses and treatment intervals between hyperdiploid (median OS
87.1 vs. 72.2 months, P=0.27) and non-hyperdiploid group (113.6 vs. 84.6
months, P=0.49) According to our hypothesis, bortezomib or thalidomide-
based regiments are able to overcome negative prognostic impact of non-
hyperdiploidy in relapsed multiple myeloma patients. However, confirmation
will require analysis of a larger cohort of patients with a longer monitoring
period. Supported by VZ LC06027, MSMT CR (MSM0021622415,
MSMO0021622434) and IGA NS10207.
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Simultaneous measurement of copy number and copy-neutral genome
alterations in cancer on CGH+SNP microarrays. P. Anderson, B. Curry,
B. Peter, N. Sampas, P. Costa, L. Bruhn. Agilent Technologies, Inc., Santa
Clara, CA.

For the characterization of genomic copy number changes that occur in the
development and progression of cancer, oligonucleotide array comparative
genomic hybridization (aCGH) offers high-resolution and precise determina-
tion of chromosomal copy number and genome-wide aberrations. We have
developed a new method for making simultaneous measurements of Single
Nucleotide Polymorphism (SNP) genotypes and copy number alterations in
the same microarray assay to provide detection of copy-number neutral
events, such as acquired loss of heterozygosity (LOH), as well as allelic
imbalance in and around amplified regions. We profiled genomic DNA iso-
lated from cancer cell lines, blood samples, and solid tumors on CGH+SNP
arrays to measure chromosomal copy number at >200,000 loci and geno-
types for >50,000 SNPs. DNA was digested with Alul and Rsal restriction
enzymes and labeled with a standard enzymatic labeling protocol. In a
two color assay, the sample was hybridized against a known genotyped
reference to the CGH+SNP arrays. Copy number, SNP and aberration
calls, including copy-neutral LOH, were generated using novel algorithms
implemented in Agilent's Genomic Workbench software and Matlab. We
detected copy number alterations and copy neutral LOH in many samples.
For example, we found several focal amplifications contained within larger
regions of copy-neutral LOH in a model Burkitt's lymphoma cell line (Raji).
In a chronic lymphocytic leukemia sample, we measured a single copy
deletion of 18p as well as copy-neutral LOH at 18g22.3-gter. Tumor hetero-
geneity and variable sample quality create significant challenges for accurate
determination of SNP genotypes and copy number in both solid and liquid
tumors. In paired tumor/normal tissues, we determined SNP genotypes and
were able to calculate the fractional clonality of the tumor and detected copy
number aberrations in samples with as little as 20% tumor cell content. In
regards to sample variability we found that inaccurate quantitation of DNA
input to the labeling reaction is a significant contributing factor to noise in
the CGH and SNP measurements. To further decrease assay noise, a GC
correction algorithm was used to improve the overall data quality for some
cancer samples. Low noise assays with accurate measurements of both
copy number and SNP genotypes will enable a deeper understanding of
the alterations related to tumor development and progression.

441/W

Cell Line Identification by SNP: an Emerging Need in Cell Biology. R.
Fang, J. Shewale, M. Furtado. Life Technologies, 850 Lincoln Centre Drive,
Foster City CA 94404, USA.

Cancer cell lines are used worldwide in biological research for applications
like cancer studies, genetics, and drug screening. Data misinterpretation
due to incorrectly identified cell lines is a growing concern. Identification of
human cell lines, therefore, has become a focus area. NIH has issued a
guideline for mandatory identification of human cell lines used for drug
screening. Short tandem repeat (STR) profiling is being used for cell line
authentication. It is observed that the STR profile of some cell lines drift
over the passages. In this study, we proposed to use the single nucleotide
polymorphism (SNP) markers for this application because of its high genetic
stability. To prove the concept, a PCR-OLA based SNP profiling system
developed for human identification was evaluated for this application. This
system enables to genotype 48 SNPs simultaneously in single reaction and
provides accurate results. In this study, we profiled DNA preparations from
60 cell lines from National Cancer Institute (NCI) and 50 cell lines from
American Type Culture Collection (ATCC) using the 48-Plex SNP detection
system. Our results show that each human cell line typed has its own unique
SNP profile. Three mislabeled cell lines were identified during the study.
Our study demonstrates that the SNP based DNA profiling can be used for
human cell authentication. This approach is more robust than the method
using the genomic length polymorphism which may get altered under various
cell culture conditions and the number of cell line passes. In addition, our
study would enable researchers to authenticate the human cell line and
monitor the contamination of cell lines in the laboratory.

442/W

Hemihypertrophy, Bilateral Pheochromocytomas, and Subtle Somatic
Mosaicism: the Utility of SNP Array Analysis. J.M. Kalish’, L.K. Conlin?,
A.B. Wilkens', S. Mulchandani?, M. Kowalski®, K.E. Nichols®, J.A. Biegel-?,
N.B. Spinner?, M.A. Deardorff'. 1) Division of Human Genetics, Children’s
Hospital of Philadelphia, Philadelphia, PA; 2) Department of Pathology,
Children’s Hospital of Philadelphia, Philadelphia, PA; 3) Division of Oncol-
ogy, Children’s Hospital of Philadelphia, Philadelphia, PA.

We report a case of a girl with hemihypertrophy, bilateral pheochromocyto-
mas, and 11p15 mosaic uniparental disomy (UPD). Hemihypertrophy of the
upper arms was diagnosed at 4 months with a 7.5% difference in girth.
Clinical methylation testing for 11p15 in the blood was normal with a reported
detection threshold of 20%. SNP array analysis (610K) performed on the
blood secondary to additional minor facial dysmorphia was normal. She was
subsequently diagnosed at 18 months with bilateral, non-secreting, non-
metastatic adrenal masses. Following surgical resection, her tumor histology
demonstrated eccentric round nuclei, eosinophilic cytoplasm that was dif-
fusely positive for neuron-specific enolase, with some nodules positive for
synaptophysin, all findings consistent with pheochromocytoma. Mutation
analysis of genes known to cause pheochromocytoma (VHL, SDHB/SDHD,
and RET) was negative. SNP array analysis of the pheochromocytoma
tissue demonstrated mosaic deletions of chromosome regions common to
pheochromocytomas (8p12pter, 21g21.1qter, and 22q11.23qter) and a
novel finding of homozygosity for 11p15.3pter. The presence of 11p15 homo-
zygosity suggested that it could be the primary event. To pursue a definitive
diagnosis, SNP array analysis of skin fibroblasts from the hypertrophied
side was performed and demonstrated <5% mosaic paternal uniparental
isodisomy for this same region. Two cases of isolated hemihypertrophy and
two cases of Beckwith-Wiedemann syndrome (BWS) have been reported
with pheochromocytoma. Molecular testing was reported in only one case.
This patient had a normal karyotype, and no detectable mutations in RET
and NF in peripheral blood, or VHL and RET in the tumor, and normal
methylation studies of LIT1 and H19 genes. We feel our case is unique,
given the young age of this patient, the use of SNP array analysis, and the
demonstration of a definitive molecular diagnosis. Given our experience,
we feel that SNP array analysis is more sensitive in detecting UPD than
MLPA due to the larger number of data points available for evaluation. This
case underscores the utility of SNP analysis in rapidly identifying low levels
of mosaicism and also suggests that 11p15 paternal UPD may be a general
mechanism of pheochromocytoma in the pediatric population. Furthermore,
we suspect that silencing of CDKN7C and segmental loss of growth inhibition
likely led to further chromosomal changes that developed in the pheochromo-
cytoma.
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The role of FIt3 in a murine model of B-precursor Acute Lymphoblastic
Leukemia. R.M. Johnson™ 2, E. Papp® 4, I. Grandal?, J. Danska® *, C.
Guidos” 2. 1) Developmental & Stem Cell, The Hospital for Sick Children,
Toronto, ON, Canada; 2) Department of Immunology, University of Toronto,
ON, Canada; 3) Genetics & Genome Biology, The Hospital for Sick Children
Research Institute, Toronto, ON, Canada; 4) Department of Medical Bio-
physics, University of Toronto, ON, Canada.

Acute lymphoblastic leukemia (ALL) is the most common childhood malig-
nancy characterized by abnormal survival and proliferation of precursor-B
lymphocytes. To identify dysregulated developmental pathways in ALL, our
laboratory has generated Rag-2"-p53-Prkdcsci?/sed triple mutant (TM) mice,
which develop B-precursor ALL. Using a genome-wide approach to uncover
genetic alterations, we showed that TM leukemic blasts over-express FMS-
like tyrosine kinase 3 (FIt3) relative to normal early B cell progenitors. FLT3
is a class Ill receptor tyrosine kinase (RTK), which is expressed on early
hematopoietic progenitors and on B cell and macrophage precursors. Activa-
tion of FIt3 results in autophosphorylation of specific tyrosine residues and
activation of signaling intermediates to promote cell survival and proliferation.
FLT3 is normally expressed in two forms: a 160kDa membrane-bound fully
glycosylated form and a 130kDa immature form. Two types of FLT3 muta-
tions have been characterized in acute leukemias: (1) internal tandem dupli-
cations (ITD) in the juxtamembrane domain, and (2) kinase domain (KD)
point mutations. Although FLT3 is expressed in most human B-lineage ALLs,
ITD and KD mutations occur in only 3% of cases. We examined FLT3
expression on CD19* leukemic blasts from TM mice and found variable
surface expression of FLT3 despite high levels of FIt3 transcript. Culturing
TM leukemic cells in the presence of class Il RTK inhibitor, AGL 2043,
revealed that FLT3, and potentially other class Ill RTKs, are necessary for
the proliferation of these cells. Moreover, TM leukemic cells were able to
proliferate in vitro in the absence of FLT3 ligand suggesting that ligand-
independent activation is responsible for the growth of TM leukemic cells.
Immunoblotting studies revealed that all TM ALLs over-expressed a trun-
cated form of FLT3. Further biochemical studies revealed that this truncated
FLT3 is constitutively phosphorylated in TM ALLs. Taken together, our
studies have identified a novel type of FLT3 alteration in a murine model
of B-precursor ALL resulting in a constitutively activated truncated form of
the protein. We hypothesize that this aberrant FLT3 activation is responsible
for the abnormal proliferation of TM leukemic cells. These findings suggest
that aberrant activation of FLT3 plays an important role in the pathogenesis
of B-precursor ALL. Future studies are needed to determine whether similar
FLT3 alterations are present in human ALL.

444/T

Mappin;; Transitional Cell Carcinoma of the Bladder in the Dog. H.G.
Parker’, E.M. Kwon"#, D.W. Knapp?, P. Bonney?, E. McNiel®, E.A
Ostrander’. 1) Comparative Genomics Section, Cancer Genetics Branch,
NHGRI, NIH, Bethesda, MD; 2) Purdue Comparative Oncology Program,
Dept. of Veterinary Clinical Sciences, Purdue University, West Lafayette,
IN; 3) Dept. of Veterinary Clinical Sciences, University of Minnesota, Minne-
apolis, MN; 4) Program in Human Genetics and Molecular Biology, Johns
Hopkins University School of Medicine, Baltimore, MD.

Transitional cell carcinoma (TCC) of the bladder in the domestic dog is
an ideal model of invasive bladder cancer in humans, which takes the lives of
more than 14,000 people each year. Both diseases develop spontaneously,
respond similarly to drug treatments, and have nearly identical histopathol-
ogy. TCC is the most common cancer of the urinary bladder in pet dogs. It
is an aggressive disease resulting in metastasis in approximately 50% of
all dogs diagnosed. Currently little is known about the genetic basis of
human bladder cancer. Recent GWAS studies identified two risk loci in both
European and Asian populations, however, they account for only a small
fraction of the overall risk of developing the disease. In comparison, our
group has identified a small number of dog breeds that show a greatly
increased risk of bladder cancer, as much as 20 fold higher than average,
indicating a strong inherited component to the disease. In order to find
mutations that increase susceptibility to TCC of the bladder, we have con-
ducted a genome-wide association study using the Affymetrix canine v2 SNP
chip on 122 Scottish terriers (ST), West Highland White terriers (WHWT), and
Shetland Sheepdogs (SSD) with confirmed diagnoses of TCC compared to
135 dogs of the same breeds that are nine years or older and have never
been diagnosed with cancer of any form. After correcting for both population
structure and kinship, we have identified two primary susceptibility loci within
the three breeds with p<1x10. The association at locus1 is driven primarily
by the ST and is increased with the addition of WHWT but not with SSD.
Locus2 is associated with the TCC in the WHWT and SSD when analyzed
apart from the ST and does not show association with the disease in the
ST. We hypothesize based on allele frequencies within the region that the
ST are nearing fixation at locus2, explaining the 20-fold increased risk in
this breed. We have designed and run a Goldengate assay of 768 SNPs
covering both loci at ~15kb density in order to fine map the region and
assess gross copy number within the germline and within tumor DNA at
both loci. We expect to find overlapping regions between the three breeds
that contain causal mutations that increase overall risk of bladder cancer.
The identification of genetic risk factors for TCC will allow selection of molec-
ular targets for early detection and treatment in both humans and dogs.

445/T
Canine Gastric Cancer GWAS Identifies a Single Locus in the Chow
Chow. D.M. Karyadi’, E.A. McNiel?, E. Karlins’, N. Madrill?, E.A. Ostrander?.
1) Cancer Genetics Branch, NHGRI/NIH, Bethesda, MD; 2) Dept. of Small
Animal Clinical Services, Michigan State University, East Lancing, MI.
The role of predisposition genes in human gastric cancer (GC) is not well
understood. However, strong associations between specific dog breeds and
GC risk have been reported, suggesting a mechanism for identifying genes
important in GC susceptibility. Breeds at increased risk of GC include the
Chow Chow, Belgian Sheepdog, Belgian Tervuren, and Keeshond. Of note,
Chow Chows have striking 10-20-fold increased risk of developing GC com-
pared to other breeds. GC in Chow Chows is clinically and morphologically
similar to familial forms of the disease described in humans and, like human
GC, has a grave prognosis. Diagnosis is usually made late in the course
of the disease when effective treatment is rarely feasible. In humans muta-
tions in limited number of genes have been suggested to increase risk,
such as the CDH1 gene and genes in the DNA mismatch repair pathway.
However, these genes explain only a portion of familial human disease,
little if any sporadic disease, and none of the canine disease. We hypothesize
that a more global evaluation of the canine genome is likely to reveal genes
of interest for both human and canine GC susceptibility. We conducted a
genome-wide association study with Chow Chow cases, and unrelated and
related controls using the lllumina CanineHD BeadChip with 170,000 SNPs.
The final data set consisted of 125,713 SNPs informative in Chow Chows.
Using the single-locus chi-squared test of significance, we calculated the
allelic association of each SNP with the disease phenotype. In the analysis
of cases and unrelated controls, the top 4 most significant SNPs were all
at the same genomic locus (P4, = 6.83x107° - 1.09x107%), creating a double
peak spaced 20 Mb apart. Chromosome-wide permutations (n=100,000)
were performed to test for significance of this locus. For the SNP with
the best disease association, the chromosome-wide empirical P value is
significant at P = 0.021. Analysis of the Chow Chow cases and entire set
of controls (unrelated plus related) identified the same locus. Chromosome-
wide permutations (n=100,000) were also significant for the top SNP (Pe,, =
0.033). None of the peaks in other genomic regions are significant at the
chromosome-wide level in either analysis. We are in the process of fine-
mapping this region and using haplotype analysis in order to identify the
causal variant. Our findings would likely highlight genes and biological path-
ways important for future studies of both human and canine GC.
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Comprehensive resequence analysis of a 123kb region of chromosome
11913 associated with prostate cancer. C. Chung’vz, Z. Deng?3, J.
Boland?3, C. Matthews?3, M. Yeager®®, K. Jacobs®3%, A. Hutchinson®3,
R. Hoover?, J. Fraumeni?, D. Hunter>5%7, G. Thomas? S. Chanock’?. 1)
Laboratory of Translational Genomics/DCEG, NCI/NIH, Bethesda, MD; 2)
Division of Cancer Epidemiology and Genetics, NCI/NIH, Department of
Health and Human Services, Bethesda, MD; 3) Core Genotyping Facility,
Advanced Technology Program, SAIC-Frederick Inc., NCI-Frederick, Fred-
erick, MD; 4) Bioinformed Consulting Services, Gaithersburg, MD; 5) Pro-
gram in Molecular and Genetic Epidemiology, Department of Epidemiology,
Harvard School of Public Health, Boston, MA; 6) Department of Nutrition,
Harvard School of Public Health, Boston, MA; 7) Channing Laboratory,
Brigham and Women’s Hospital, Harvard Medical School, Boston, MA.
Recent genome-wide association studies of prostate cancer have identified
single nucleotide polymorphism (SNP) markers in a region of chromosome
11g13. A subsequent fine-mapping in the Cancer Genetic Markers of Sus-
ceptibility (CGEMS) initiative identified at least three independent SNPs
(rs10896438, rs12793759, and rs10896449) that contribute to prostate can-
cer risk. A comprehensive cataloging of variants by resequencing and refine-
ment of linkage disequilibrium (LD) structure is essential steps to prioritize
SNPs for further fine-mapping and functional studies. Therefore, we con-
ducted a resequence analysis of 123kb region of chromosome 11913
(68,642,755-68,765,690), which encompasses all three independent sig-
nals, in 78 individuals of European ancestry using next-generation sequenc-
ing technology. We identified a total of 549 polymorphic loci, of which 243
variants (187 SNPs and 56 insertion-deletion polymorphisms (indels)) were
novel. We identified 18, 26, and 6 variants strongly correlated (r? > 0.8)
with rs10896438, rs10896449, and rs12793759, respectively. The HapMap
genotyped SNPs could interrogate 47%, 59%, and 71% of SNPs from each
rs10896438, rs10896449, and rs12793759 bin, respectively. Our compre-
hensive resequencing results extended list of high correlation variants of
priority for follow-up functional studies.

447|T

Mutations in Fanconi Anemia Genes and the Risk of Esophageal Can-
cer. M.R. Akbari’-?, R. Malekzadeh?, P. Lepage®, D. Roquis®, A.R. Sadjad/?,
K. Aghcheli?, A. Yazdanbod*, R. Shakeri?, J. Bashiri?, M. Sotoudeh?, A.
Pourshams?, P. Ghadirian®, S.A. Narod’. 1) Women’s College Research
Institute, University of Toronto, Toronto, Canada; 2) Digestive Disease
Research Center, Tehran University of Medical Sciences, Tehran, Iran; 3)
Genome Quebec Innovation Centre, McGill University, Montreal, Canada;
4) Department of Internal Medicine, Ardabil University of Medical Science,
Ardabil, Iran; 5) Epidemiology Research Unit Research Centre, CHUM-
Hétel-Dieu, University of Montreal, Montreal, Canada.

The incidence of esophageal squamous cell carcinoma (ESCC)is very high
in northeastern Iran. Previously, we reported a strong familial component
of ESCC among Turkmens, who constitute approximately one-half of the
population of this region. Based on different lines of evidence, we hypothe-
sized that the genes for Fanconi anemia may be candidate genes for ESCC.
We sequenced the entire coding regions of 12 Fanconi anemia genes in
the germline DNA of 190 Turkmen ESCC cases. We identified three hetero-
zygote insertion/deletions; one in FANCD2 (p.Val1233del), one in FANCE
(p-Val311SerfsX2)and one in FANCL (p.Thr367AsnfsX13). All three patients
had a strong family history of ESCC. None of 811 Turkmen controls carried
any of these three insertion/deletions. In addition, we found two homozygote
patients for the deleterious FANCA p.858Ser>Arg mutation. We found two
more homozygotes in another set of 556 ESCC patients. Four FANCA
p.858Ser>Arg homozygotes were identified in total number of 746 ESCC
patients, but in none of 1373 matched controls (P = 0.01). The p.3326Lys>X
mutation in BRCA2 (Fanconi anemia gene FANCD1) was present in 27 of
746 ESCC cases and 16 of 1373 controls (OR = 3.38; 95% CI: 1.97 - 6.91;
P=0.0002). In summary, both heterozygote and homozygote mutations in
a number of Fanconi anemia genes are associated with an increased risk
of ESCC.

448IT

Association of CDKN1B gene (polymorphism ¢.326T>G) with sporadic
prostate cancer in Southern Brazilian Population. R.B. Alexandre’, A.
Horvath? G.P.C. Silva’, F.R. Faucz"?2. 1) Laboratory of Molecular Genetics,
Core for Advanced Molecular Investigation (NIMA), Center for Health and
Biological Sciences (CCBS), Pontificia Universidade Catdlica do Parana
(PUCPR), Curitiba - PR - Brazil; 2) Section of Endocrinology and Genetics,
Program on Developmental Endocrinology & Genetics (PDEGEN), Eunice
Kennedy Shriver National Institute of Child Health & Human Development
(NICHD), National Institutes of Health (NIH), Bethesda, MD, USA.

A multigenic model of prostate cancer susceptibility has been proposed,
in which common polymorphic variants of genes, such as the androgen and
vitamin D receptor, contribute to tumorigenesis. The discovery of additional
genetic factors involved in the prostate cancer predisposition is essential
for the development of new diagnostic and therapeutic molecular tools. We
examined a single nucleotide polymorphic variants in codon 109 of COKN1B
[c.326T>G (p.V109G) rs2066827] for association with sporadic prostate
cancer in a Southern Brazilian population. Fifty-two cases and 110 controls
were analyzed using PCR amplification and Single Strand Conformation
Polimorphysm (SSCP) analysis; to characterize the patterns initially, a direct
sequencing was applied on 15%; of the samples. The CDKN1B genotype
was scored as T/T, T/G, or G/G. The T allele showed association with an
increased risk of sporadic prostate carcinoma (p=0.015, OR 1.84, 95%;
confidence interval, 1.09-3.09). An association between CDKN1B T/T geno-
type and advanced prostate carcinoma has been reported in the context
of androgen-independent disease, suggesting that a restricted group of
advanced cases might be informative to explore the above association (on-
going research).

449/T

Molecular screening of CDKN2A and CDK4 genes in Spanish Melanoma
prone families. C. Badenas’?, J.A. Puig-Butille’-?, Z. Ogbah?®, C. Carrera®3,
P. Aguilera®3, J. Malvehy?3, M. Mila™? S. Puig?3. 1) Biochemistry and
Molecular Genetics Service, Hospital Clinic, Barcelona, Spain; 2) Centro
Investigacion Biomedica en Enfermedades Raras (CIBERER), ISCIII. Barce-
lona, Spain; 3) Dermatology Department. Melanoma Unit. Hospital Clinic
and IDIBAPS (Institut d’Investigacions Biomediques August Pi i Sunyer),
Barcelona, Spain.

Introduction: Melanoma is a multifactorial and polygenic disease. The main
risk factors are number of nevi, familial predisposition and skin phototype
related to ultraviolet radiation exposition. Ten percent of cases are detected
in a familial setting, being then inherited as an autosomal dominant trait.
Two high susceptibility genes have been implicated: CDKN2A/p14ARF and
CDK4. Mutations are detected in up to 40% of families. Objectives: To
describe the prevalence of germ line mutations in CDKN2A and CDK4 in
Spanish melanoma families and evaluate differences in clinical variables
between carriers and non carriers. Subjects and Methods: we included 255
Melanoma affected patients from 201 Spanish families with at least two
melanoma and 100 controls from Spanish population. CKN2A and CDK4
mutational screening was performed by PCR-SSCP and sequencing.
Results: Mutations in CDKN2A were present in 12.4% of families (25/201).
No mutation was detected in CDK4. We detected 16 different mutations,
most of them being located in CDKN2A exon 2 (13/16). Mutation G101W
accounts for 40% of mutated families (10 cases). CDKN2A alteration in the
family was correlated with: the number of cases in the pedigree (p=0.001)
and presence of patients with more than one primary tumor (OR: 3.77 IC
95%: 1.32-10.72). Regarding melanoma patients, mean age of onset for
CDKN2A mutation carriers was 35 years while it was 43.5 years for non
carriers. Dysplasic neviwere presentin 30.6% of cases, although no associa-
tion between dysplasic nevi and presence of CDKN2A mutation or number of
patient melanomas was detected. Furthermore, a non statistically significant
trend was observed between presence of A148T polymorhism in non muta-
tion carriers and age of onset. Polymorhism A148T was found more fre-
quently in melanoma cases than Spanish control population (9% vs 4.6%)
being higher in subgroup of cases with multiple primary melanomas (17.4%).
Conclusion: the frequency of CDKN2A Spanish melanoma families is similar
to currently reported frequencies in other populations. Mutations in CDKN2A
are implicated in age of onset and in the risk to develop more than one
melanoma. The presence of CDKN2A mutation and of dysplasic nevi
decreases the age of onset. Our results support the hypothesis that A148T
variant is associated with an increased risk to develop melanoma in the
Spanish population. More studies should be carried out to elucidate the
effect of A148T variant on the age of onset.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Genetic defects in FOXD3 in Gastrointestinal Stromal Tumors. E.R.
Ball', F.R. Faucz', G. Assie®* A. Horvath?, M.Q. Almeida’, S.Y. Kim®, M.
Matsuda®, M. Lodish’, E. Bornstein’, I. Levy’, K. Nadella’, E. Bimpaki’,
K.M. Tsang’, A. Chitnis®, M. Raygada? C.R. Antonescu’, N.l.H. Pediatric
GIST Clinic8, K.A. Janeway®, R. Claus'®, J. Bertherat®, L.J. Helman®, C.
Plass™, C. Eng?, J.A. Carney’’, C.A. Stratakis’?. 1) DEB/SEGEN/PDGEN,
NICHD, NIH, Bethesda, MD; 2) Pediatric Genetics Clinic and Section on
Developmental and Clinical Genomics, Eunice Kennedy Shriver National
Institute of Child Health and Human Development (NICHD), National Insti-
tutes of Health (NIH), Bethesda, MD; 3) Département d’ Endocrinologie,
Métabolisme & Cancer, Institut Cochin, INSERM U567 and CNRS UMR
8104, and Centre de Référence des Maladies Rares de la Surrénale, Service
d’Endocrinologie, Hopital Cochin, Université Paris V-René Descartes, 75014
Paris; 4) Genomic Medicine Institute, Lerner Research Institute, and Taussig
Cancer Institute, Cleveland Clinic, Cleveland, OH 44195, USA; 5) Pediatric
Oncology Branch, National Cancer Institute (NCI), NIH, Bethesda, MD
20892, USA,; 6) Laboratory of Molecular Genetics, Section on Neural Devel-
opmental Dynamics, NICHD, NIH, Bethesda, MD 20892, USA; 7) Depart-
ment of Pathology, Memorial Sloan-Kettering Cancer Center, New York,
New York 10021, USA; 8) Warren G. Magnuson NIH Clinical Center, NICHD,
and NCI, Bethesda, MD20892, USA; 9) Department of Pediatric Hematol-
ogy-Oncology, Dana-Farber Cancer Institute and Children’s Hospital, Bos-
ton, MA; 10) Division of Epigenomics and Cancer Risk Factors, German
Cancer Research Center, Im Neuenheimer Feld 280, 69120 Heidelberg,
Germany; 11) Department of Laboratory Medicine and Pathology, Mayo
Clinic, Rochester, Minnesota 55905, USA.

Gastrointestinal stromal tumors (GISTs) are a rare mesenchymal neo-
plasm originating from the pacemaker cells of the Gl tract known as the
interstitial cells of Cajal. The identification of activating mutations in the
tyrosine kinase receptors KIT and PDGFRA in approximately 80 % of GISTs
led to the classification of GISTs that do not harbor these mutations, termed
“wild-type” (WT) GISTs. WT GISTs can occur (1) sporadically, or (2) as a
component of the familial GIST and paraganglioma (PGL) syndrome, (Car-
ney-Stratakis syndrome (CSS) OMIM #606864) or (3) the Carney triad (CT)
(OMIM #604287). Recently, inherited germ line mutations in SDHB,-C, and
-D and mitochondrial oxidation defects have been implicated in approxi-
mately 15 %; of WT GISTs; thus additional genes are likely involved in
WT GIST pathogenesis. Using a novel genome wide association study
(SOMATICS), somatic deletions at the 1p31 locus were detected in 6/22
tumors from patients with the Carney triad, representing the most frequently
deleted region. The 1p31 locus harbors the embryonic stem cell factor
FOXD3 (genesis). Western blots and immunohistochemistry revealed a
decrease in FOXD3 protein expression in tumors harboring deletions com-
pared to PDGFRA mutant GIST and WT GISTs not harboring 1p31 defects.
Somatic methylation in the promoter region of FOXD3 was also observed
in at least two tumors from CT patients. FOXD3 mutations were not found
in either tumor or germ line DNA from CT patients, however two novel
variants were found in two unrelated patients affected by sporadic WT GIST
(c.161G>A/p.R54H and c.255_266del12). When compared to wild-type
FOXD3, R54H and del12 expressing vectors showed decreased DNA bind-
ing and decreased activation of a target luciferase promoter. siRNA knock-
down of FOXD3 in embryonic cell lines resulted in an increase in c-KIT
expression, and conversely, ectopic expression of FOXD3 downregulated
c-KIT. Foxd3 mutant animal models including mice and zebrafish showed
abnormalities in the Cajal cell phenotype and Gl tract neural networks.
Foxd3 mutant zebrafish also showed a hyperpigmented phenotype. Both
melanocytes and Cajal cells require c-KIT for normal development and
increased c-KIT activity can lead to both hyperpigmentation and GISTs.
FOXD3 s expressed in neural crest cells and represses melanocyte develop-
ment. These data indicate FOXD3 may act as a contributing factor in WT
GISTs, possibly through upregulation of c-KIT.

451/T

Association analysis of candidate genes in childhood acute lymphob-
lastic leukemia. J. Beuten’-2, D. Piwkham™*, J.A.L Gelfond®, A. Collier I11%°,
S. Pakakasama®, B.H. Pollock®, G.E. Tomlinson™?2. 1) Greehey Children’s
Cancer Research Institute; 2) Department of Pediatrics; 3) Department of
Epidemiology and Biostatistics, UTHSCSA, San Antonio, TX; 4) Ramathi-
bodi Hospital, Mahidol University, Bangkok, Thailand; 5) University of Texas
Southwestern Medical Center, Dallas, TX; 6) Lehigh Valley Health Network,
Bethlehem, PA.

Acute lymphoblastic leukemia (ALL), the most common childhood malig-
nancy, remains a major cause of cancer-related morbidity and mortality
in children. Substantial variability across ethnic groups in prevalence and
prognosis of ALL exists; Hispanic children have a higher incidence of ALL
compared to Caucasian children, and also have a less favorable outcome.
We genotyped 29 highly potential candidate genes with 672 tagged single
nucleotide polymorphisms (SNPs) in a case-control sample of Caucasian
and Hispanic children to identify biomarkers that play a role in the risk for
childhood ALL and to determine whether differences in allele frequency of
SNPs in the candidate genes are associated with the observed differences
in ALL rates between Caucasians and Hispanics. We found 39 SNPs within
13 genes that showed a significant risk effect for ALL in Caucasians under
the additive model after correction for multiple testing. The major finding
was obtained for LMO1 for which not only highest significance (OR=1.90,
P=0.00003) but also multiple (N=13) SNPs were significantly associated
with ALL. This gene was not previously reported in genome wide association
studies (GWAS) of ALL susceptibility. Of note is that SNP rs6959427 within
IKZF1, a gene for which a potential role in ALL has been previously indicated
from a GWAS study, was highly significant in Caucasians but not in Hispan-
ics. In Hispanics 24 SNPs within 9 genes showed significant association
under the additive model after correction for multiple testing with the most
significant finding for SNPs within FBXW7 and MLL (OR=0.55, P=0.002 and
OR=1.87, P=0.002, respectively). SNP rs941997 in BLNK was a common
SNP significantly associated with ALL in both ethnicities (OR=1.40, P=
0.035 and OR=1.76, P=0.005 in Caucasians and Hispanics, respectively).
In addition SNPs within ETV6, RUNX1 and CHEK2 were significantly associ-
ated in both ethnic groups. A substantial difference (>20%) in minor allele
frequency between the controls of both ethnicities was observed for 37 (6%)
SNPs analyzed. However, no significant correlation was found between
the ethnic specific allele frequency and association with ALL. Our findings
support the hypothesis of a polygenic model in which ALL develops through
a variety of interrelated genes. We also show that the genetic associations
with ALL susceptibility are population specific.
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Genetic variants in ITPKC gene and susceptibility to cervical carci-
noma. T. Chang’, Y. Yang?? Y. Lee"3% T. Chen? S. Chang’, W. Lin'. 1)
Med Res Dept, Mackay Memorial Hosp, Taipei, Taiwan; 2) Gynecology and
Obstetrics, Mackay Memorial Hosp, Taipei, Taiwan; 3) Pediatrics, Mackay
Memorial Hosp, Taipei, Taiwan; 4) Gynecology and Obstetrics, Taipei Medi-
cal University, Taipei, Taiwan; 5) Pediatrics, Taipei Medical University, Tai-
pei, Taiwan.

Cervical cancer is strongly associated with infection by oncogenic forms
of human papillomavirus (HPV). However, HPV infection alone is not suffi-
cient for progression to cervical cancer. It is now recognized that host
immunogenetic background play an important role in the control of HPV
infection and the development of cervical cancer. Inositol 1,4,5-trisphosphate
3-kinase C (ITPKC) is a kinase of inositol 1,4,5-trisphosphate (IP3), which
is a second messenger molecule in various types of immune cells including
T cells, macrophages, and neutrophils. It negatively regulates T-cell receptor
signal transduction by decreasing the amount of IP3 in the cytoplasm, which
consequently downregulate the Ca?*/ nuclear factor of activated T-cells
signaling pathway. The aim of this study is to investigate the association
between ITPKC gene polymorphisms and the risk of cervical cancer in the
Taiwanese population. We selected 7 tag SNPs (rs2561531, rs2561528,
rs890934, rs2303723, rs10420685, rs2561536, and rs2290693) and 1 puta-
tive functional SNP (rs28493229) to be genotyped in 128 cervical squamous
cell carcinoma (CSCC) patients and 211 age/sex matched healthy controls
by using the Pre-Developed TagMan Allelic Discrimination Assay. The pres-
ence and genotypes of HPV in CSCC patients were determined by PCR. We
found no significant association between any polymorphisms or haplotypes
examined and overall CSCC risk. In addition, no significant association was
observed between HPV-16 positive CSCC patients and controls. Our results
suggest that specific variations in the ITPKC gene did not confer susceptibil-
ity to CSCC in the Taiwanese population.
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Pleiotropic effects of diabetes risk loci on colorectal cancer risk: The
Multiethnic Cohort (MEC) and Population Architecture using Genomics
and Epidemiology Studies (PAGE). I. Cheng’, C. Caberto’, M. Tiirikainen’,
L. Wilkens', F. Schumacher?, B. Henderson?, L. Kolonel’, C. Haiman?, L. Le
Marchand’. 1) University of Hawaii, Honolulu, HI; 2) University of Southern
California, Los Angeles, CA.

Colorectal cancer and diabetes are common chronic diseases that share
several risk factors. Previous epidemiologic studies have demonstrated a
30% increased risk of colorectal cancer associated with Type-Il diabetes,
which is likely attributed to the interplay between obesity, hyperinsulinemia,
and hyperglycemia. We investigated whether genetic risk loci for diabetes
have pleiotropic effects on the risk of colorectal cancer. Nineteen risk SNPs
for Type-Il diabetes were selected from genome-wide association studies
of this disease (up to September 2009) and genotyped in a case-control
study of 1,599 colorectal cancer cases and 6,045 controls nested in the
MEC under the auspices of the PAGE project. Odds ratios (OR) and 95%
Confidence Intervals (Cl) were estimated by unconditional logistic regression
to evaluate the association between SNPs and colorectal cancer risk. We
identified four diabetes SNPs associated with the risk of colorectal cancer:
rs7961581 (TSPANS8, LGRS5), rs4402960 (IGF2BP2), rs5219 (KCNJ11),
rs7578597 (THADA). The strongest association was for rs7578597 (THADA)
such that individuals carrying the CC genotype had a 2.1-fold increased
risk of colorectal cancer in comparison to those with the TT genotype (95%
Cl: 1.54-2.99; P<0.0001). Consistent patterns of association were seen
across the African American, Japanese American, and Latino populations.
This SNP in the THADA gene results in a missense mutation, Thr1187Ala,
and aberrant gene expression in THADA has been observed in pancreatic
islets of individuals with and without Type-Il diabetes. On-going analyses
are evaluating the associations between these SNPs and circulating levels of
insulin, insulin-like growth factor-I, insulin-like growth factor binding proteins,
and C-reactive protein in the MEC. In summary, our findings suggest that
diabetes risk loci have significant pleiotropic effects on the risk of colo-
rectal cancer.
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Obesity-related genetic variants are associated with endometrial can-
cer risk. R.J. Delahanty’, J.R. Long’, Y.B. Xiangz, Q. Cai', Y.T. Gao?, A.
Beeghly-Fadiel’, W.H. Xu?, W. Zheng’, X.0. Shu’. 1) Vanderbilt Epidemiol-
ogy Center, Institute of Medicine & Public Health, Eighth Floor, Suite 800,
2525 West End Ave, Nashville, TN 37212; 2) Shanghai Cancer Institute,
Shanghai, China.

Endometrial cancer is the most common gynecologic malignancy. Obesity
is a well established risk factor for endometrial cancer. Recent genome-
wide association studies (GWAS) have identified multiple genetic markers
for obesity. Using data from a recently completed GWAS scan data from a
population-based case-control study of endometrial cancer in Shanghai, we
investigated the association of obesity-related genetic markers with endome-
trial cancer. Our sample consisted of 832 cases and 1834 controls. We
identified a total of 92 loci previously associated with obesity or BMI by
using the GWAS catalog at http://genome.gov/gwastudies. We applied two
approaches in the study: 1) to evaluate “exact” obesity-related SNPs via
directly genotyped or imputed variants that are common in our study popula-
tion (25%) and 2) to integrate “regional” obesity-related genetic information
by examining all common SNPs that are in linkage disequilibrium (LD) with
originally reported obesity-related variants. Using logistic regression with
adjustment for age and education, we evaluated associations between 86
of the 92 SNPs in the catalog either by direct genotyping or imputation. Of
those, 12 of 86 (14%) variants showed an association with endometrial
cancer. For 11 of these 12 associations, the “regional” method identified a
variant in LD with the originally reported variant that had a more significant
P-value in our study than the variant identified in the original report. The
“regional” method identified an additional 24 of the 86 (28%) loci for which
SNPs in LD with the originally reported variant also reached statistical signifi-
cance. Thus, through use of the two methods, 36 of 86 (42%) loci associated
with obesity and BMI also showed an association with endometrial cancer.
We conclude that many of the same alleles associated with obesity and BMI
also increase the risk of endometrial cancer and that a “regional” analysis of
originally reported GWAS findings may help refine risk alleles between
populations and thus improve the transferability of findings between studies.

455/T

Identification of Genetic Risk Factors for Cutaneous S(;quamous Cell
Carcinoma Susceptibility on Chromosome 7. J. Fleming’, A. Dworkin?,
A. Balmain®, A. Toland’. 1) Molecular, Virology, Immunology, and Medical
Genetics Dept., The Ohio State University, Columbus, OH; 2) National Insti-
tute of Health, Bethesda, MD; 3) Cancer Research Dept., University of
California San Francisco, San Francisco, CA.

Non-melanoma skin cancer (NMSC) is the most common cancer in the
world. A recent report indicates that more than 3.5 million NMSCs were
treated in 2006; of those, 700,000 were cutaneous squamous cell carcino-
mas (SCC). Factors such as ultraviolet light exposure, industrial carcino-
gens, and tobacco are all predisposing factors to SCC; however little is
known about the genetic risk factors driving this disease. If we are able to
identify genetic risk factors, we can target people at risk of developing SCC
through more extensive screening measures and develop better treatment
options, which will prevent cancer and reduce health care costs. Previously,
a SCC susceptibility locus, Skts5, had been identified on mouse chromo-
some 12 by linkage analysis on F1 backcrosses between resistant Mus
Spretus (Spret/GS) and susceptible Mus Musculus (NIH/Ola) mice. Skts5
is a 14-Mb region with 65 coding elements. Other susceptibility loci identified
in these crosses show preferential allelicimbalance in skin tumors, indicating
that allele-specific somatic genetic alterations in these regions may be driving
cancer development and progression. The orthologous locus to Skts5 in
humans maps to 7p21 and 7931. The question of this study is whether
genetic variations at SKTS5 are playing a role in human SCC susceptibility.
We hypothesize that human SCC tumors will show allele-specific somatic
genetic changes at SKTS5 and that these alterations contribute to SCC
risk. Low-resolution genotyping was performed in tumor vs matched normal
DNA from 50 patients with multiple independent tumors using ABI genotyping
of microsatellite markers. Markers mapping to 7p21 and 7q31 showed prefer-
ential allelic imbalance with p-values of 0.047 and 0.016 respectively. In
order to identify candidate genes at SKTS5, we performed high-resolution
genotyping using Sequenom MassARRAY. Normal and tumor DNA from
443 patients were analyzed across 70 single-nucleotide polymorphisms
(SNPs) mapping to top candidate genes at SKTS5. Our results indicate that
6 SNPs at SKTS5 show statistically significant evidence of preferential allelic
imbalance in SCC tumors. We conclude that one or more of these SNPs
is driving SCC susceptibility. The identification of functional germline variants
that contribute to SCC susceptibility provides an initial step in developing
genetic screening for this disease.

456/T

Eighteen Insulin-like Growth Factor (IGF) pathway genes, circulating
levels of IGF-1 and its binding protein (IGFBP-3), and risk of prostate
and breast cancer. F. Gu"?, F. Schumacher®, F. Canzian?, N. Allen®, R.
Kaaks®, E. Riboli”, R. Ziegler®, P. Kraft"? on behalf of Breast and Prostate
Cancer Cohort Consortium. 1) Program in Molecular and Genetic Epidemiol-
ogy; 2) Department of Epidemiology, Harvard School of Public Health, Bos-
ton, MA, USA; 3) Department of Preventive Medicine, Keck School of Medi-
cine, University of Southern California, Los Angeles, CA, USA; 4) Genomic
Epidemiology Group, German Cancer Research Center (DKFZ), Heidelberg,
Germany; 5) Cancer Epidemiology Unit, University of Oxford, Oxford, OX3
7LF, UK; 6) Division of Cancer Epidemiology, German Cancer Research
Center (DKFZ), Heidelberg, Germany; 7) School of Public Health, Imperial
College London, London, UK; 8) Division of Cancer Epidemiology and
Genetics, National Cancer Institute, Bethesda, MD, USA.

Circulating levels of insulin-like growth factor | (IGF-1) and its main binding
protein, IGF binding protein 3 (IGFBP-3), have been associated with risk of
several types of cancer. Heritable factors explain up to 60% of the variation
in IGF-1 and IGFBP-3 in studies of adult twins. We systematically examined
common genetic variation in 18 genes in the IGF signaling pathway for
associations with circulating levels of IGF-1 and IGFBP-3. A total of 286
single nucleotide polymorphisms (SNPs) were genotyped in over 5500 Cau-
casian men and 5500 Caucasian women from the Breast and Prostate
Cancer Cohort Consortium (BPC3). After adjusting for multiple testing, SNPs
in the IGF1 and SSTR5 genes were significantly associated with circulating
IGF-1(p<2.1x10-4); SNPs in the IGFBP3 and IGFALS genes were signifi-
cantly associated with circulating IGFBP-3. Multi-SNP models constructed
using SNPs that were significant in univariate analyses explained R2=0.62%
of the variation in circulating IGF-1 and 3.9% of the variation in circulating
IGFBP-3. We saw no significant association between these multi-SNP pre-
dictors of circulating IGF-1 or IGFBP-3 and risk of prostate or breast cancers.
In conclusion, common genetic variation in the IGF1 and SSTR5 genes
appears to influence circulating IGF-1 levels, and variation in IGFBP3 and
IGFALS appears to influence circulating IGFBP-3. However, these variants
explain only a small percentage of the variation in circulating IGF-1 and
IGFBP-3 in Caucasian men and women. Further studies are needed to
explore contributions from other genetic factors such as rare variants in
these genes and variation outside of these genes.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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457/T

Replication of breast cancer risk loci in a Cypriot case-control associa-
tion study. A. Hadjisavvas’, M.A. Loizidou’, J.P. loannidis®>3#, K. Kyriacou.
1) Department of EM/Molecular Pathology, The Cyprus Institute of Neurology
and Genetics, Nicosia, Cyprus; 2) Department of Hygiene and Epidemiology,
University of loannina School of Medicine, loannina, Greece; 3) Biomedical
Research Institute, Foundation for Research and Technology-Hellas, loan-
nina, Greece; 4) Tufts Clinical and Translational Science Institute and Center
for Genetic Epidemiology and Modeling, Tufts Medical Center and Tufts
University School of Medicine, Boston, MA, USA.

Over the last three years, seven genome-wide association (GWA) studies,
which have identified 11 associations with robust statistical support for influ-
encing breast cancer susceptibility, have been published pertaining to sus-
ceptibility lociin FGFR2, MAP3K1, LSP1, TOX3 (formerly known as TNRC9),
COX11 and at 1p11.2, 2935, 3p24, 6qg25.1, 6922.23 and 8924.21. Most
GWA studies and replications have been conducted in Northern European
populations and to a lesser extent in Asians, and Ashkenazi Jews. It is
important to assess whether these variants confer risk across different popu-
lations and also to assess the magnitude of risk conferred. To evaluate
whether the GWAS derived risk variants contribute to breast cancer in the
Cypriot population, we genotyped these 11 variants in 1,109 Cypriot female
breast cancer patients and 1,177 healthy female controls. A total of four
of the eleven single nucleotide polymorphisms (SNPs) were found to be
nominally significantly associated with breast cancer risk in the Cypriot
population. Based on estimated power, 5 associations would be expected
to be nominally significant. The correlation coefficients of effect sizes (per-
allele OR) between the Cypriot population and the GWAS populations was
0.58 (p=0.064), while allele frequencies were very similar (r=0.88, p<0.001).
Overall, we show modest concordance for breast cancer GWAS-discovered
alleles and their effect sizes in the Cypriot population.

458/T

Promoter variants in genes involved in the cell cycle and DNA repair
pathways and the susceptibility to childhood acute Iymphoblastic leu-
kemia. J. Healy’, C. Richer’, J. Dionne’, H. Bélanger’, M. Lariviére!, M.
Ouimet’, V. Gagné’, V. Weth', K. Benhamza’, P. Beaulieu’, H. Massé’,
M. Bourgey’, M.-H. Roy-Gagnon-?, D. Sinnett’-3. 1) Division of Hematology-
Oncology, Research Center of the Sainte-Justine University Health Center,
University of Montreal, QC, Canada; 2) Department of Social and Preventive
Medicine, Faculty of Medicine, University of Montreal, QC, Canada; 3)
Department of Pediatrics, Faculty of Medicine, University of Montreal,
QC, Canada.

Acute lymphoblastic leukemia (ALL) is the most common neoplasm among
children and is likely caused by multiple genetic and environmental factors.
However the identification of established genetic risk factors for ALL has
been impeded by the complex and heterogenic nature of the disease which
likely reflects complex etiologic mechanisms. In this study, we postulated
that a combination of cis-acting sequence variants in multiple genes sharing
functions in the G1/S cell cycle checkpoint and DNA double-strand break
repair pathways could influence interindividual variability in the susceptibility
to ALL by modulating gene expression and affecting the overall outcome
of these core regulatory processes. In a comprehensive pathway-driven
case-control approach, we used hierarchical modeling to investigate gene-
and pathway-based associations with childhood ALL and to explore putative
gene-gene interactions, while integrating prior biological and functional infor-
mation into the analysis. We identified variants in genes involved in both
cell cycle control (CDKN2A rs36228834, CDKN2B rs2069416, HDAC1
rs1741981) and DNA repair (BRCA1 rs3092986, XRCC4 rs3763063,
XRCC5 rs11685387) that are significantly associated with increased child-
hood ALL risk, and pathway analysis supported a role for both processes
in leukemogenesis (cell cycle OR(95%CI)= 1.21(1.07-1.38); DNA repair
OR(95%Cl)= 1.28(1.10-1.47)). This study provides a strong rationale for
further elucidation of the mechanisms through which aberrant cell cycle
control and double-strand break repair are involved in childhood ALL suscep-
tibility.

459/T

Genetic association with Leukocyte Telomere Length and Cancer Risk:
the NHLBI's Framingham Heart Study. S.J. Hwang"-?, J.M. Murabito™3,
C.L. Rosenberg?®, B.E. Kreger', G.L. Splansky’, S.L. Neuhausen®, S.C.
Hunt”, A. Aviv®, D. Levy" 2%, 1) Framingham Heart Study, Framingham, MA;
2) Center for Population Studies, National Heart, Lung, and Blood Institute,
Bethesda, MD; 3) Department of Medicine, Boston University School of
Medicine, Boston, MA; 4) Section of General Internal Medicine and the
Sections of Hematology/Oncology, Boston University School of Medicine,
Boston, MA; 5) Divisions of Cardiology and Epidemiology, Boston University
School of Medicine, Boston, MA 02118; 6) Department Population Sciences,
The Beckman Research Institute of the City of Hope, Duarte, CA 91010;
7) Cardiovascular Genetics Division, University of Utah School of Medicine,
Salt Lake City, UT 84112; 8) Center of Human Development and Aging,
New Jersey Medical School, Newark, NJ 07101.

GWAS recently identified significant associations of SNPs near OBFC1
and CXCR4 with leukocyte telomere length (LTL), with individuals carrying
the minor alleles having longer LTL. Telomere dynamics have been linked
to cancer, but it is unknown whether genetic variants regulating LTL are
associated with cancer risk. We characterized the association between
SNPs near OBFC1and CXCR4 and LTL and tested whether genetic variants
determining LTL are associated with cancer risk. The study sample was
composed of 1138 Framingham Heart Study offspring participants with data
on LTL, cancer incidence, family history of cancer, and genotype data for
rs10786774 near OBFC1 and rs13024450 near CXCR4. Cancer incidence
through December 2008 was verified with pathology reports for all partici-
pants. We characterized the association between the number of minor alleles
for both SNPs and LTL using linear regression adjusted for age and sex.
We tested for significant association between time to cancer diagnosis and
genetic variation using Cox’s proportional hazard models. Results: individu-
als carrying 0 minor alleles had the shortest LTL , the trend of increasing
telomere length by number of minor allele was significant with p-value of
2.7x107'°, We tested for cancer risk for 157 incident cases relative to 926
cancer-free controls and observed an association with cancer risk among
carriers of 1 or more minor alleles relative to those with 0 minor alleles
(Hazard Ratio=1.61, 95%CIl,1.05-2.47, p=0.029). The association persisted
after adjusting for age, sex, body-mass-index, cigarette smoking, and family
history of cancer. Our results warrant further study in independent samples
and suggest genetic variants regulating LTL also confer increased risk for
incident cancer.
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460/T

CDH10 mutation profiles in pancreatic ductal adenocarcinomas
(PDAC). N. Jinawath™%, K. Murphy?, A. Norris®, A. Klein®, R. Yonescu?, C.
lacobuzio-Donahue?, J. Brody*, A. Meeker?, A. Jinawath®, S. Harada?, C.
Griffin™23. 1) Inst Gen Med, Johns Hopkins Hosp, Baltimore, MD; 2) Depart-
ment of Pathology, Johns Hopkins Hosp, Baltimore, MD; 3) Department of
Oncology, Johns Hopkins Hosp, Baltimore, MD; 4) Department of Surgery,
Jefferson Center for Pancreatic, Biliary and Related Cancers, Kimmel Can-
cer Center, Thomas Jefferson University, Philadelphia, PA; 5) Research
Center, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand; 6)
Department of Pathology, Ramathibodi Hospital, Mahidol University, Bang-
kok, Thailand.

Pancreatic cancer has a dismal prognosis. 5-10% of pancreatic cancer
patients report a family history of pancreatic cancer. Genes associated with
some familial cancer syndromes such as BRCA2, STK11, and PALB2 only
explain a small portion of the patients with familial pancreatic cancer. There-
fore further studies to identify additional susceptibility genes are needed.
One of the driver mutator genes proposed in a recent global mutation analy-
sis of sporadic pancreatic cancers by Jones et al (Science 2008 Sep
26;321(5897):1801-6) is CDH10, a little known cadherin gene that is
expressed in normal prostate and brain tissue. We analyzed 42 familial
pancreatic cancer patients (that had at least 2 relatives with PDAC) for
germline alterations of the CDH70 gene. We identified one patient with
a balanced chromosomal translocation and a second patient with a non-
synonymous alteration. We narrowed the breakpoints of the constitutional
t(5;20)(p14.2p11.1) using BAC FISH, somatic cell hybrids and SNP array.
The breakpoint on chromosome 5p14.2 was in frontal proximity of CDH10,
while that on chromosome 20p was in the pericentromeric region. Thus, we
hypothesize that this translocation may result in altered CDH10 expression
in the patient, acting like a germline mutation that inactivates one copy of
the gene. Subsequent sequencing analysis did not identify a germline muta-
tion in CDH10. Analysis of the patient’s tumor using 6 STR markers on
5p14.2 demonstrated a region of LOH covering CDH10. The second patient
had a germline missense mutation in a highly conserved cadherin cyto-
plasmic domain on exon 12 (p.Arg688GIn). Tumor tissue was not available
from this individual. We found no nonsynonymous changes in exon 12
among the 106 control samples nor in public databases (1000 Genomes
project March 2010 release and dbSNP build131). We further investigated
whether CDH10 region is prone to LOH in sporadic PDACs by analyzing
STR profiles of 29 microdissected PDACs and identified 38% of tumors with
LOH. IHC using a CDH10 antibody is in progress and preliminarily shows
a difference in staining pattern between normal pancreatic ducts and tumor
tissue. Taken together, our data suggest that CDH10 alterations are impor-
tant in the development of pancreatic cancer. Further functional studies are
needed to elucidate the tumor suppressive role of CDH10 in pancreatic
carcinogenesis.

461/T
Cop1y number alterations of BCAS1 in squamous cell carcinomas. S.Y.
Kim?, Y.I. Kim", A. Lee?, J. Kim', B.H. L', S.H. Lee’, S.W. Nam’, S.H. Lee’,
W.S. Park’, N.J. Yoo, J.Y. Lee’, S.H. Kim'. 1) Dept Pathology, CUMC,
Seoul, Seoul, Korea; 2) Dept. Hospital Pathology, CUMC, Seoul, Korea.
Background: BCAS1, located in 20913, is amplified and overexpressed
in breast cancers. Even though BCAS1 is expected to be an oncogene
candidate, its contribution to tumorigenesis and copy number status of other
malignancies are not reported. To elucidate BCAS1’s role in squamous cell
carcinomas, we investigated copy number status and expression level of
BCAS1 in several squamous cell carcinoma cell lines, normal keratinocytes
and primary tumors. Methods: We quantitated BCAS1 gene by real-time
PCR. Expression level of BCAS1 was measured by real-time RT-PCR and
immunoblot. Resultes: Seven (88%) out of eight squamous cell carcinoma
cell lines showed copy number gain of BCAS1 with various degrees. BCAS1
gene in some cervical cancer (60%) also showed copy number gain. How-
ever, expression level did not show linear correlation with copy number
changes. Conclusions: In this study, we identified common copy number
gain of BCAS1 in squamous cell carcinoma cell lines. Due to lack of linear
correlation between copy numbers of BCAS1 and its expression level, we
could not confirm that overexpression of BCAS1 is common finding in squa-
mous cell carcinoma cell lines.

462/T

Fine mapping of 5p12 locus in Ashkenazi Jewish breast cancer cases
and controls. T. Kirchhoff!, P. Pal?, A. Dutra-Clarke’, V. Joseph’, M.M.
Gaudet®, V. Deviin', Q. Waisfiz*, C.A. Hudis?, K. Offit’. 1) Dept Medicine,
Mem Sloan Kettering Cancer Ctr, New York, NY; 2) John Hopkins Hospital,
Baltimore, MD; 3) Albert Einstein School of Medicine, Bronx, NY; 4) Nether-
lands Cancer Institute, Amsterdam, Netherlands.

Over a dozen low-penetrant breast cancer susceptibility loci have recently
been identified through genome wide association studies GWAS). Of the
four breast cancer GWAS studies initially reported, association of 5p12 with
breast cancer risk was noted in three (Iceland, Breast Cancer Association
Consortium [BCAC], and Cancer Genetic Markers of Susceptibility[CGEMs])
and, we report here, this association is also observed in retrospective analy-
sis of data from our GWAS in Ashkenazi Jews (PNAS 105:4340, 2008). In
the CGEMS data, the 5p12 SNP showed stronger association with breast
cancer risk in postmenopausal women, suggesting a link with estrogen
receptor-positive tumors. Our GWAS of the Ashkenazi Jewish (AJ) popula-
tion showed association with this locus for rs6893211, with weaker effect
size (OR=1.12, p=0.002), but with a stronger signal when a sliding window
haplotype analysis was used. The association signal described in these
studies maps to relatively large ~200kb region on 5p12, near 2 candidate
genes: MRPS30 and LOC441070. Here we examined the structure of the
association signal in the AJ population in order to fine map the involved
region at 5p12. We genotyped 47 SNPs across ~1.3 Mbp region of 5p12
utilizing a Sequenom platform. 1000 breast cancer cases and 1000 controls
were analyzed. We confirmed a modest association with rs4391175 (p=
0.07) and rs1392970 (p=0.09) in the MRPS30 locus. In contrast to other
reports, the strongest association signal was near the 5UTR of FGF10 for 4
correlated SNPs across a ~200kb region. Sliding window haplotype analysis
revealed the presence of susceptible common haplotype significantly associ-
ated with breast cancer risk in these subsets, (OR=1.23, p=0.0003). This
analysis, performed in the AJ population, provides the first evidence pointing
to FGF 10 as a potential candidate contributing to the 5p12 association signal
and breast cancer risk. Confirmatory studies will be performed in larger
European ancestry replication cohorts. The results of these analyses, and
the prior association with FGFR2 in each of the GWAS studies to date,
support the role of mitogen activated pathways in genetic susceptibility to
breast cancer. These findings also suggest the FGF pathway as a potential
future target for preventive as well as therapeutic approaches.

463/T

Exploring breast cancer epistasis in the PRDX genes. E. Kistner-Griffin’,
B. Wolf', E. Hill', E. Slate’, C. Neumann?. 1) Division of Biostatistics and
Epidemiology, Dept of Medicine, Medical University of South Carolina,
Charleston, SC; 2) Dept of Pharmacology, Medical University of South Caro-
lina, Charleston, SC.

Peroxiredoxins (Prdxs) have recently been shown to be upregulated in
breast cancer and other malignancies. Overexpression of both Prdx1 and
Prdx3 has been associated with breast tumor genesis. As SNPs in the
PRDX genes have notbeen reported in the genome-wide association studies
of breast cancer, a novel method called Logic Forest, which allows the
discovery of risk variants as well as epistasis, was implemented to thoroughly
investigate possible associations. Using the Cancer Genetic Markers of
Suspectibility (CGEMS) Breast Cancer cohort available in dbGaP, SNPs
within 50kb of each of the six PRDX genes on the lllumina HumanHap550
platform were identified. The cohort consists of 1145 European ancestry
postmenopausal women with breast cancer and 1142 European ancestry
controls, all from the Nurses Health Study. A Logic Forest model of breast
cancer was explored, which allowed for evaluation of interactions between
SNPs predictive of breast cancer in the sample through construction of
multiple logic regression trees. Testing 85 SNPs in the PRDX genes, we
identified an interaction between SNPs upstream of PRDX3, with empirical
significance after permutation (p=0.00035). Using a standard logistic regres-
sion approach to test epistasis in the PRDX3 gene region would have
also allowed for discovery of the same interaction (p=0.00017). Currently,
imputation of other SNPs in the genes is being conducted for better coverage
of the genetic variation and the Logic Forest model is being refined for
improved detection of gene-gene interactions only implicated in a patient
subpopulation. In addition, expression quantitative trait loci (eQTLs) of the
PRDX genes have been discovered using the publically available SNP and
CNV Annotations Network (SCAN) and the Logic Forest approach is being
conducted to test for epistasis with both cis- and trans-acting regulators.
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464/T
Screening for BRCA1, BRCA2, PALB2, EMSY, CDH1, ATM, RAD50,
CHEK2, and BRIP1 mutations in high-risk Finnish BRCA1/2-founder
mutation-negative breast and/or ovarian cancer individuals. K M. Kuu-
sisto’, A. Bebel’, J. Schleutker’, S.-L. Sallinen®. 1) Institute of Medical
Technology, Tampere, Finland; 2) Department of Pediatrics, Genetics Out-
patient Clinic, Tampere University Hospital, Tampere, Finland.
Introduction: Two major high-penetrance breast cancer genes, BRCA1
and BRCAZ2, are responsible for approximately 20% of hereditary breast
cancer (HBC) cases in Finland. Additionally, many other genes that interact
with BRCA1/2 in DNA repair pathway increase the risk of HBC. Still, a
majority of HBC cases remain unexplained which is challenging for genetic
counseling. We aimed to analyze additional mutations in HBC-associated
genes and to define the sensitivity of our current BRCA 1/2 mutation analysis
protocol used in genetic counseling. Methods: Eighty-two well-character-
ized, high-risk hereditary breast and/or ovarian cancer (HBOC) BRCA1/2-
founder mutation-negative Finnish individuals, were screened for germline
genetic alterations in nine breast cancer susceptibility genes, BRCA1,
BRCA2, PALB2, EMSY, CDH1, ATM, RAD50, CHEK2, and BRIP1 by using
direct sequencing, the high resolution melt (HRM) method and multiplex
ligation-dependent probe amplification (MLPA). Carrier frequencies between
studied individuals and controls were compared by using Fisher's exact
test. Results: Four previously reported breast cancer-associated variants,
BRCA1 ¢c.5095C>T, ATM c.7570G>C, CHEK2 c.470T>C, and CHEK2
¢.1100delC, were observed in twelve (14.6%) individuals. Ten of these
individuals had CHEK2 variants, ¢.470T>C and/or ¢.1100delC. Seventeen
novel sequence alterations and nine amino acid-changing double-variant
individuals were identified. No large genomic rearrangements were detected
either in BRCA1 or BRCA2. Conclusions: In this study, previously known
breast cancer susceptibility genes explained 14.6% of the analyzed high-
risk BRCA1/2-negative HBOC individuals. The role of the CHEK2 variants
in particular should be evaluated in more detail for genetic counseling pur-
poses. Additionally, we identified novel variants that warrant additional stud-
ies. Our current genetic testing protocol for 28 Finnish BRCA1/2-founder
mutations and PTT of the largest exons is sensitive enough for clinical use
as a primary screening tool. However, in cases of extremely remarkable
cancer history, analysis of the whole coding regions of BRCA1/2 would be
recommended.

465/T

Copy number variation analysis of a pancreatic neuroendocrine tumor
in a patient with von Hippel-Lindau disease. A. Laus, R. Pellegrino, E.
Barreto, J. Vidal, J. Casali da Rocha. National Tumor Bank, National Cancer
Inst. Andre Cavalcanti St, 37. Rio de Janeiro, Brazil.

Von Hippel-Lindau disease (VHL) is an autosomal dominant syndrome
that results from germiline mutations in gene VHL, a tumor suppressor gene
located in 3p25-p26. This syndrome predisposes individuals to develop
multiples benign and malign tumors in many organs, including the kidney,
the central nervous system, and pancreas. The most pancreas lesions
associated with VHL are benign, but same patients can develop pancreatic
neuroendocrine tumors (PNETS), that can behave in a malignant fashion
developing metastatic disease. Little is known about the molecular anoma-
lies that occurs both in sporadic or hereditary PNETSs, and so, the identifica-
tion of commonly deleted and amplified chromosomal regions may contribute
for understanding of molecular pathways involved in tumorigenesis of this
type of tumors. The aim of this study was to perform Copy Number Variation
(CNV) analysis using microarray approach in a PNET of a patient with VHL
disease. The patient is a male, and his clinical manifestations include a
haemangioblastoma at age 25, a renal cell carcinoma and a PNET at age
33, and another haemangioblastoma at age 35. The VHL disease was
confirmed by sequencing of VHL gene in blood DNA and revealed a
frameshift germiline mutation in exon 3 (778delG). The DNA from PNET
was extracted using standard methods and CNV analysis was performed
using GeneChip Human Mapping 50K Set (Affymetrix, USA). The CNV
analysis was performed using Genotyping Console Software (Affymetrix,
USA), applying Markov model algorithm. The CNV analysis detected two
homozygosis deletions in chromosome 3, one deletion in chromosome 8,
and one duplication in chromosome 7. All regions altered were annotated
and the genes located there were analyzed according to their biological
processes using DAVID Functional Annotat ion Tool. This analysis revealed
a deletion of one allele of VHL gene, this being the somatic event that
probably initiate the tumorigenic process. Also, was detected a duplication
of MET gene, a known oncogene involved in two important pathways of cell
proliferation, invasion, resistance to apoptosis and angiogenesis, PTEN/
PI3K/AKT/mTOR and RAS/RAF/MAPK pathway. The PPARG gene, deleted
in this tumor, is also involved in PTEN/PI3K/AKT/mTOR pathway, and BRAF
gene, involved in RAS/RAF/MAPK pathway, was found duplicated. So, these
findings strongly suggest the involvement of these two important pathways
in tumorigenesis and progression of PNETSs in patients with VHL disease.

466/T

Smoothened expression is regulated by DNA methylation in cancer
cells. H. Lou’, H. Li?, B. Gold®, J. Sawitzke', P. Wright?, S. Anderson?, M.
Dean®. 1) Cancer and Inflammation Section, SAIC Frederick, Inc., NCI-
Frederick, Frederick, MD 21702; 2) Cancer and Inflammation Program,
Laboratory of Experimental Immunology, SAIC Frederick, Inc., NCI Freder-
ick, Frederick, MD 21702; 3) Cancer and Inflammation Section, National
Cancer Institute, Frederick, MD 21702.

The hedgehog (HH) signaling pathway is one of the key regulators of
embryonic patterning, tissue regeneration, stem cell renewal, and cancer
growth. Smoothened (SMO) protein is the key positive regulator of the
HH signaling pathway. To clarify the role of the HH signaling pathway in
tumorigenesis, we investigated the expression of SMO, PTCH1, GLI1, GLI2
and GLI3 in thirty-three cancer cell lines. Different expression patterns of
HH pathway genes were identified in these cancer cells. Although SMO
showed the highest level of expression among these genes, absence of
SMO expression was identified in seven cancer cell lines. Furthermore, we
performed computational analysis of the SMO 5’-flanking region and Exon
1 to determine the functional elements of the SMO promoter region. Three
potential CpG islands and five putative SMO promoter elements were identi-
fied. In addition, we have determined the methylation status of three SMO
CpG islands using bisulfite sequencing PCR (BSP) and methylation specific
PCR (MSP) methods. Hypermethylation of SMO was only found in the cell
lines lacking SMO expression. Furthermore, the expression level of SMO
mRNA was negatively correlated with the methylation status of the SMO
promoter. The expression of SMO in a cell line with a fully methylated SMO
promoter (MCF7) was restored by treatment with the demethylating agent
5-aza-2’-deoxycytidine (5’-AZA-dCyd). Our study reveals that the SMO pro-
moter is hypermethylated in certain cancer cell lines and suggests an essen-
tial role for epigenetic silencing in regulating SMO expression in various
cancer cells.

467/T
FOXP3 Polymorphism Association with Prostate Cancer in African-
American men. A. McLauchlin, G. Dunston, T. Mason, L. Ricks-Santi.
National Human Genome Center, Howard University, Washington, DC.
Background: Prostate cancer is the most common cancer of men in
Europe, North America and parts of Africa, and a leading cause of death
among men in the United States and Western Europe. Some studies report
a more aggressive cancer in African American men than in white men. The
reason for the disparity is not completely known, however there may be
several biological factors involved including variation in immune system
activity. FOXP3 expression has been shown to be increased in several
cancers, mostly as a function of the increased numbers of regulatory T
(Treg) cells in peripheral blood and at the site of the tumor. FOXP3 is a
member of the forkhead family of transcription factors that are involved in
several cellular processes. Within the natural Treg cell, FOXP3 is responsible
for up-regulation of several genes involved in suppression of effector T cells.
Recently, FOXP3 has been shown to be expressed in cancer cells. The
major objective of this study was to investigate the effect of FOXP3 expres-
sion changes in prostate tumor cells with a focus on polymorphisms in
conserved regulatory regions as the agents of change. Methods: Four single
nucleotide polymorphisms (SNPs) located in a conserved region of intron
1 in the FOXP3 gene were found to be variable only in African and African-
American populations. Results: The study found that three of the SNPs
were significantly associated with Gleason score as an intermediate marker
of tumor aggression (p=0.047). The A allele of one of the SNPs (rs6609859)
results in retention of an NFAT binding site in intron 1 of FOXP3 which
may result in increased expression of FOXP3 expression. No significant
association was found between any of the FOXP3 SNPs and development
of prostate cancer. Conclusion: This study shows that common variants in
candidate genes underlying host adaptive immune mechanisms may be
useful in interrogating the biology of health disparities.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Colon cancer, adenomas and hyperplastic polyps are linked to chromo-
some 6q27 in a large family with excess colon cancer. D.W. Neklason’-?,
T.M. Tuohy’, J. Stevens®, R.A. Kerber”?, W.S. Samowitz?, B. Otterud®, L.
Baird®, S.K. Kuwada®, M.F. Leppert®, R.W. Burt®. 1) Huntsman Cancer Inst,
Univ Utah, Salt Lake City, UT; 2) Department of Oncological Sciences, Univ
Utah, Salt Lake City, UT; 3) Department of Human Genetics, Univ Utah,
Salt Lake City, UT; 4) Department of Pathology, Univ Utah, Salt Lake City,
UT; 5) Department of Medicine, Univ Utah, Salt Lake City, UT.

Colon cancer is one of the more familial of cancers with an estimated 20-
30% of cases having a hereditary basis. A fraction of this is accounted for
by the highly penetrant colon cancer syndromes (5%) and low penetrance
genes identified through association studies (6%). Large family studies offer
an opportunity to identify moderately penetrant but sufficiently rare genes
that would be missed through association studies. The aim of this study
was to identify genetic factors responsible for colon cancer using large
multigenerational pedigrees with excess colorectal cancer. A 5-generation
family with a statistical excess of colon cancer (p=0.0001) was identified
through the Utah Population Database, a genealogic resource linked with
cancer records. A total of 72 family members were recruited for phenotypic
(endoscopic) and genetic study. Adenomas were twice as common in the
proximal vs. distal colon. Known colon cancer syndromes were excluded
through clinical and molecular evaluation. Family members were genotyped
with 554 polymorphic short tandem repeat (STR) markers across the entire
genome. Parametric and nonparametric linkage analyses were applied using
adenomatous polyps and colon cancer for affection status. The genome-
wide scan revealed a maximum LOD score of 3.33 at D6S386 and adjacent
markers in agreement. There are 24 RefSeq genes within this region, but
none previously implicated in colon cancer risk. One phenotypic feature
of the kindred presented an unexpected issue. Many young individuals
developed hyperplastic polyps in the colon, however only 23% were located
in the proximal colon. These are not typically regarded as precancerous and
we do not use them to establish affection status. To test if this observation
associated with the genetic predisposition to colon cancer in the kindred,
we reran linkage analysis and changed the phenotype of individuals age 45
and younger with hyperplastic polyps or any age with 3 or more hyperplastic
polyps from unaffected to unknown. This increased the resulting two-point
LOD score from 3.33 to 4.16. (The multipoint analysis using FASTLINK
increased froma LOD score of 3.99 to 5.01). This suggests that this particular
genetic locus may influence the proliferation of both hyperplastic and adeno-
matous colonic tissue and may provide clues as to the etiology of the mixed
polyposis phenotype which is commonly observed in the clinical setting but
poorly understood.

469/T

EMSY and prostate cancer. R. Nurminen’, T. Wahlfors?, T. Tammela?, J.
Schleutker?. 1) Laboratory of Cancer Genetics, Institute of Medical Technol-
ogy, University of Tampere and Tampere University Hospital, Tampere,
Finland; 2) Division of Urology, Tampere University Hospital and Medical
School, Tampere, Finland.

Prostate cancer is the most frequently diagnosed cancer in men in devel-
oped countries but the genetic changes underlying the development and
progression of prostate cancer, particularly aggressive in nature, are still
poorly known. One of the recently identified chromosomal regions in
genome-wide association studies (GWAS) and linkage analyses is 11q13
but no causal factor(s) predisposing to prostate cancer has yet been identi-
fied. The EMSY gene maps to 11913.5 and is associated with breast and
ovarian cancers. Based on this we screened EMSY for sequence variants
and evaluated their association with prostate cancer risk. The study material
consisted of 1175 Finnish unselected and 184 familial prostate cancer cases
and 854 unaffected male controls. Exons and exon-intron boundaries were
screened for variation using sequencing methods, and potential variants
were validated using Tagman assay and High Resolution Melting analysis.
We identified 27 sequence variants of which 10 had been previously
reported. One of the novel variants, IVS6-43A>G, associated with both
unselected (odds ratio (OR) 5.49; confidence interval (Cl) 95 % 1.25-24.1;
p = 0.022) and familial prostate cancer (OR 7.04; Cl 95 % 1.17-42.4; p =
0.042). Furthermore, clinicopathologic case-control and case-case analyses
revealed that IVS6-43A>G particularly increases the risk of aggressive unse-
lected prostate cancer (OR 9.83; 95 % Cl 2.17-44.6; p = 5x10* and OR
5.85; 95 % CI 1.29-26.5; p = 0.010, respectively). IVS6-43A>G is situated
43 bases upstream of an exon but no functional elements are predicted to
map to this site. We found no strong linkage disequilibrium between 1VS6-
43A>G and other observed EMSY variants, however, the linkage disequilib-
rium with more distant functional variant is still to be evaluated. Our findings
suggest that the EMSY variant IVS6-43A>G could be used as a biomarker
for aggressive prostate cancer, but these results need to be confirmed and
the exact role in aggressive development of cancer has to be further evalu-
ated.
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Caspase-8 gene SNPs in prostate cancer susceptibility: a replication
study. M. Parry’, G. Elliott’, R. Abo?, N.J. Camp?, D.E Neal®, J.L. Donovan?,
F.C. Hamdy?®, A. Cox’. 1) Institute for Cancer Studies, University of Sheffield,
Sheffield, South Yorkshire, United Kingdom; 2) University of Utah, Salt Lake
City, Utah, USA; 3) University of Cambridge, Cambridge, United Kingdom;
4) University of Bristol, Bristol, United Kingdom; 5) University of Oxford,
Oxford, United Kingdom.

Introduction A single nucleotide polymorphism (SNP) in the caspase-8
gene, (CASP8 D302H), has been reported to be involved in susceptibility
to breast and pancreatic cancer, melanoma, and glioma, but not colorectal
or ovarian cancer. We previously have used a tagging-SNP approach to
test the hypothesis that this SNP, or other variants in CASP8, were associ-
ated with prostate cancer, in 1009 cases, 987 men with normal serum
prostate specific antigen (PSA) levels and 961 men with low serum PSA
(<0.5ng/ml). These subjects were drawn from those participating in the UK
ProtecT (Prostate Testing for Cancer and Treatment) trial. Of the 15 tagging
SNPs in caspase-8 that were genotyped, 7 showed some evidence of associ-
ation with prostate cancer (P<0.05). The aim of the present study was to
attempt to replicate these results in an independent set of case and control
subjects. Methods A further independent sample of men from the ProtecT
trial formed the replication cohort for this study. Blood DNA samples were
available for 1262 men with prostate cancer, 1258 men with normal serum
PSA, and 609 men with low serum PSA. SNP genotyping was carried out
by 5-prime nuclease PCR (TagmanTM, Applied Biosystems). The associa-
tion with prostate cancer was tested using logistic regression, controlling
for sample set. Results Genotype call rates for the 7 SNPs were all greater
than 95%, and genotype frequencies in control subjects were consistent
with those expected under Hardy-Weinberg equilibrium. None of the 7 SNPs
yielded significant evidence of association in the replication cohort, although
some odds ratios were consistent between the two data sets. We combined
the data from the test and replication cohorts to evaluate the overall evidence
for association. The rare alleles of rs3769826, rs6435074 and rs6723097
conferred a reduced risk of prostate cancer with per-allele odds ratios (95%
confidence interval) [OR(95%CI)] of 0.90 (0.82-0.98), 0.84 (0.77-0.94) and
0.88 (0.80-0.96), and P=0.013, P=0.001 and P=0.004 respectively. The
deletion allele of the promoter indel rs3834129 conferred an increased risk
of prostate cancer, with OR (95%CI) of 1.15 (1.05-1.27), P=0.003. While
these results await further replication, it is interesting to note that the rare
alleles of rs3769826, rs6435074 and rs6723097, associated with reduced
risk, are associated with increased risk of breast cancer, suggesting the
possibility of a different mode of action of caspase-8 in the two tumour types.

471/T

An Integrated Approach to Uncover Drivers of Cancer. D. Pe’er’?, O.
Litvin™2, J. Kim®4, F. Sanchez-Garcia’, H.C. Causton’, P. Pochanard®?, E.
Mozes', D. Kotliar?, Y. Tzur', L.A. Garraway®*, U.D. Akavia™?2. 1) Biological
Sci, Columbia Univ, New York, NY; 2) C2B2, Columbia Univ, New York,
NY; 3) Medical Oncology, DFCI, Harvard Medical School, Boston, MA; 4)
Broad Institute, Boston, MA.

Systematic characterization of cancer genomes has revealed a staggering
complexity of aberrations among individuals, such that the functional impor-
tance and physiological impact of most tumor genetic alterations remains
poorly defined. A major challenge involves the development of analysis
methods to uncover biological insights from the data, including the identifica-
tion of the key mutations that drive cancer and how these events alter
cellular regulation. We have developed Conexic, a novel Bayesian Network-
based framework to integrate chromosomal copy number and gene expres-
sion data to detect to detect driver genes located in regions that are aberrant
in tumors. The underlying assumption is that a driving mutation might be
associated with a characteristic gene expression signature representing
genes whose expression is modulated by the driver. Thus our score guided
approach searches for genes that are both recurrently aberrant and associ-
ated with variance of expression patterns across tumor samples. This
method not only pinpoints specific regulators within a large aberrant region,
but also by associating drivers with gene modules whose expression vary
with the driver, provides insight into the physiological roles of drivers and
associated genes. We demonstrated the utility of the CONEXIC framework
using a melanoma dataset (Lin et al., Cancer Research, 2008) that includes
paired measurements of gene expression and copy number from 62 sam-
ples. Our analysis correctly identified known drivers in melanoma (such as
MITF) and connected these to many of their known targets, as well as the
biological processes they regulate. In addition, it predicted multiple tumor
dependencies not previously implicated in melanoma. We tested the effect
of knockdown for two predicted drivers, TBC1D16 and RAB27A, and showed
that tumors highly expressing these genes are dependent on the same gene
for growth. Additionally, gene expression in the associated modules is altered
following knockdown as predicted by our model. The identity of these drivers
suggests that abnormal regulation of protein trafficking is important for cell
survival in melanoma and highlights the importance of protein trafficking in
this malignancy. Together, these results implicate a new tumorigenic process
in cancer and demonstrate the ability of integrative Bayesian approaches
to identify novel drivers with biological, and possibly therapeutic, importance
in cancer.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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NPAS3 is a late stage acting progression factor in astrocytomas. M.
Rana’, TR. Kiehl?, K. So®, P. Gould*, D. Kamnasaran’-®. 1) Pediatrics
Research Unit - Centre de recherche du CHUL-CHUQ; 2) Department of
Pathology, University Health Network, Toronto, ON, Canada; 3) PRP labora-
tory, Laboratory Medicine Program, University Health Network, Toronto,
ON, Canada; 4) Division of Anatomic Pathology, Department of Medical
Biology, CHAUQ Hépital de 'Enfant-Jésus, Québec, PQ, Canada; 5) Depart-
ment of Pediatrics, Laval University, Québec, PQ, Canada.

Astrocytomas are the most common primary brain brains and are among
the top five causes of cancer related deaths. Despite current treatments,
the overall survival of patients still remains poor. In our effort to better
comprehend the genetics of gliomas, we explored new therapeutic targets.
We previously cloned the human NPAS3 gene and initially identified it as
an astrocytoma candidate based on the Cancer Genome Project reporting
chromosome 14 deletions (with NPAS3) among ~20-80% of astrocytomas,
and with >70% of our panel of 433 human surgically resected astrocytoma
specimens having aberrant NPAS3 protein expression. Subsequent func-
tional studies concluded that NPAS3 is a late-stage acting progression factor
with tumor suppressive roles. This was based on the discovery of preferential
loss of NPAS3 expression in surgically resected human high grade astrocyto-
mas, in comparison to low grade astrocytomas. Furthermore, malignant
astrocytoma specimens with loss of NPAS3 expression had loss of function
mutations which were associated with loss of heterozygosity. A dominant-
negative heterozygous loss-of-function mutation was also identified in a
lesion with elevated NPAS3 expression. While an over-expressed or re-
expressed NPAS3 in malignant glioma cell lines significantly suppressed
transformation, the converse reduced expression significantly and induced
more aggressive in-vivo intracranial tumor growth. Most remarkable, knock-
down of NPAS3 expression in human astrocytes promoted in-vivo intracran-
ial growth of tumors reminiscent of malignant astrocytomas, in concert with
other gliomagenesis pre-disposition genes. In conclusion, our data identified
crucial evidence of NPAS3 as a novel tumor suppressor gene with a role
in the late-stage progression of malignant human astrocytomas.

473IT

Exome sequencing in the identification of breast cancer predisposition
genes. K. Snape’, P. Tarpey? S. Seal’, A. Renwick’, G. Bowden’, D.
Hughes’, M. Ricketts’, C. Turnbull’, M.R. Stratton’?, N. Rahman’. 1) Sec-
tion of Cancer Genetics, Institute of Cancer Research, Sutton, United King-
dom; 2) The Wellcome Trust Sanger Institute, Hinxton, Cambridge,
United Kingdom.

Breast cancer is a common condition affecting approximately 1 in 10
women in the UK. The recognised familial clustering of breast cancer, in
combination with the known increased incidence in first degree relatives of
women with the disease and evidence from twin studies points to a strong
genetic susceptibility underlying this disorder. High, intermediate and low
penetrance genetic variants that predispose to breast cancer have been
identified but only account for <30% of the genetic risk of the disease. By
resequencing candidate genes involved in the DNA repair pathway we
previously identified intermediate penetrance breast cancer predisposition
genes CHEK2, ATM, BRIP1 and PALB2. These genes are characterized
by rare, inactivating, primarily truncating mutations that confer a relative risk
of breast cancer of 2-4. It is highly plausible that there exist additional genes
acting in a similar fashion. Systematic large-scale resequencing offers the
opportunity to search for disease genes with an agnostic rather than a
candidate-gene approach, and has already proved successful in simple
Mendelian disorders. We are utilising whole-exome capture in combination
with next-generation sequencing technology in familial breast cancer cases
to identify further intermediate penetrance genes that function in pathways
not predictable from current paradigms. We have undertaken next-genera-
tion sequencing using Agilent SureSelect Target Enrichment technology to
sequence the exomes of 22 individuals with familial breast cancer. We
are validating and following up all truncating variants that are not known
polymorphisms in larger series of breast cancer cases. The analytical pro-
cesses and up-to-date data will be presented.
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Association of Chromosome 6p Multiple Regions with Nasopharyngeal
Carcinoma and Gene Expression Changes in Cancer Tissue. Y. Song’,
L. Fu? Y.H.Fan’, AAM.G. Wong? M.X. Li’, X.Y. Guan?. 1) Dept Biochemistry,
Univ Hong Kong, Hong Kong, hk, China; 2) Department of Clinical Oncology,
Univ Hong Kong, Hong Kong, hk, China.

Nasopharyngeal carcinoma (NPC) is a malignancy that has nearly 100-
fold higher in southern Chinese than in most European population. NPC
clusters in families, which suggests that both geography and genetics may
influence disease risk. The age group is younger than most adult cancer
patients. A population study has reported that the risk of suffering from NPC
is 9.31 times higher in the first-degree relatives of patient with NPC than in
the first-degree relatives of spouse. The heritability is 68.08%. We employed
case-control analysis to study the association of Chromosome 6p regions
with nasopharyngeal carcinoma. Total 360 subjects and 360 healthy controls
were included. Significant associations were found for multiple markers
(most significant p= 3.36E-05, rs2076483) and genes (GABBR1, HLA-A
and HCGY). Further investigation of the allele frequencies between cases
and controls suggested regions of micro-deletion within GABBR1 and
NEDD9. Real-time PCR using 11 pairs of NPC biopsy samples confirmed
significant decrease in the cancer tissues (p=0.059 and 0.015 respectively).
Our study from both genetics and functional points of view demonstrated
Chromosome 6p multiple regions contribute to risk of nasopharyngeal carci-
noma.

475/T

mRNA expression profiling and siRNA studies identify the short stature
homeobox 2 gene (SHOX2) as a downstream target of JAZF1. W. Tang’,
Y. Fu?, M. Tarway’, L. Liu’, J. Hall?, L. Prokunina-Olsson’. 1) LTG, DCEG,
NCI, NIH, Bethesda, MD; 2) Developmental Biology Center, University of
Minnesota, Minneapolis, MN.

Genome-wide association studies (GWAS) have identified genetic variants
within JAZF1 gene to be associated with height, body stature, risk of type
2 diabetes, systemic lupus erythematous and prostate cancer. However,
the molecular phenotypes that link JAZF 1 to these diverse traits are currently
unclear. We used Ingenuity Pathway Analysis (IPA) to analyze genome-
wide mRNA expression in the NCI-60 cell line set and observed that one
of the genes with the strongest correlation with JAZF1 expression (r=0.64,
FDR-adjusted p=4.3x10"*) was the short stature homeobox 2 gene (SHOX?2),
associated with delayed chondrocyte differentiation and shortened long
bones of the limbs in the Shox2 deficient mouse model. Expression of JAZF1
and SHOX2 was also correlated in a panel of non-cancerous human tissues
(n=15, r=0.59, p=0.021) and in normal human pancreas (n=36, r=0.68, p=
2.8x107%). siRNA knock-down of JAZF1 expression in the pancreatic cancer
cell line PANC1 resulted in a significant decrease of SHOX2 expression,
suggesting that SHOX2 is a downstream target of JAZF1. Our analysis
provides the first insights into possible molecular phenotypes relevant for
genetic associations reported for JAZF1 and identified SHOX2 as a down-
stream target of JAZF1.
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Down-regulated PLZF is associated with anti-apoptosis in Lung Can-
cer. X. Wang’, J. Wang', J. Xu?, L. Wang?, Y. Bao®, Z. Zhao', Y. Ma’, Z.
Xu?, L. Jin'. 1) State Key Laboratory of Genetic engineering, MOE Key
Laboratory of Comtemporary Anthropology, Fudan University, Shanghai,
China; 2) Department of Cardiac and Thoracic Surgery, Changhai Hospital,
Shanghai, China; 3) Yangzhou No.1 People’s Hospital.

The promyelocytic leukemia zinc finger (PLZF) protein, a transcriptional
repressor and tumor suppressor, regulates the expression of genes involved
in physiological development, proliferation, differentiation, and apoptosis.
Apoptosis-inducer TP53INP1, ID1, ID2 and ID3 were considered as func-
tional mediator of apoptosis induced by PLZF expression. So far there has
been no research on PLZF in lung cancer. By comparing gene expression
profiles in 6 pairs of lung cancer tissues using microarray analysis of gene
expression, it has been found that PLZF was down-regulated in lung cancer
tissues and the expression levels of PLZF-related genes were also changed
accordingly. We further detected PLZF expression in 111 pairs of lung
cancer tissues and corresponding normal lung tissues by Real-Time PCR
and found that PLZF was down-regulated in 89% of cancer tissues. More-
over, the expression of PLZF mRNA was decreased by 20-fold in 50% of
cancer tissues. It suggested that abnormal PLZF expression contributed
to lung tumorigenesis. Further analysis found that PLZF expression was
associated with patient gender (P = 0.017). Apoptosis TUNEL Assay of 63
pairs of paraffin-embedded lung cancer tissues and their corresponding
normal tissues indicated that abnormal PLZF expression may also contribute
to anti-apoptosis in lung cancer. The expressions of TP53INP1, ID1, ID2 ,
ID3, CASP9 and BIRCS5 (survivin) were measured in 40 pairs of lung cancer
tissues in which PLZF expression was significantly reduced. As expected,
the functional mediators of PLZF, TP53INP1, ID1, ID2 and ID3 were down-
regulated in more than 75% of lung cancer tissues. Meanwhile, the inhibitor
of apoptosis, BIRC5, was up-regulated in 65% of cancer tissues, whereas
the mediator of apoptosis, CASP9, was down-regulated in 65% of cancer
tissues. This is the first report that deregulation of PLZF plays an important
role in the carcinogenesis of lung cancer, and reduced expression of PLZF
may contribute to anti-apoptosis in lung cancer. P53INP1, ID1, ID2 and ID3
could be mediators of growth-inhibition and apoptosis induced by PLZF.

477IT

Systematic Detection of Putative Tumor Suppressor Genes Through
the Combined Use of Exome and Transcriptome Sequencing. Q. Zhao!,
E.F. Kirkness’, O.L. Caballero?, P.A. Galante®, R.B. Parmigiani®, Z. Ye®, S.
Kuan®, L. Edshall®, S. Levy', A.R. Vasconcelos?, B. Ren®, S.J. de Souza®,
A.A. Camargo®, A.J.G. Simpson?, R.L. Strausberg™2. 1) Human Genomics,
J Craig Venter Inst, Rockville, US; 2) Ludwig Institute, New York Branch,
New York, NY 10021, USA,; 3) Ludwig Institute, Sdo Paulo Branch at Hospital
Alemao Oswaldo Cruz, Sdo Paulo, SP 01323-903, Brazil; 4) Laboratério
Nacional de Computacgéo Cientifica, Laboratdrio de Bioinformatica,
Petropolis, RJ 25651-070, Brazil; 5) Ludwig Institute, San Diego Branch,
San Diego, CA 92093-0660, USA.

Cancer arises from gain of function in oncogenes and loss of function in
tumor suppressor genes. To characterize two types of frequent genomic
events resulting in loss of function in cancer, we took a genome-wide search
from exome and transcriptome sequencing data to look for genes with loss
of heterozygosity (LOH) and allele specific expression (ASE). The analysis
was conducted on a breast cancer cell line and its corresponding control
cell line from lymphoblast from the same individual. By comparing variant
allele frequencies using exome sequences between the two cell lines, we
identified a significant number of LOH events in the breast cancer cell line,
which are either clustered in large chromosomal regions or as isolated
somatic event. The combination of exome and transcriptome sequence
data within the same cell line also revealed genes with ASE events, which
comprise 2% to 5% of genes surveyed. Molecular function and cellular
network analysis revealed that many of these genes identified by LOH and
ASE are known or putative tumor suppressor genes such as BRCA1, MSH3
and SMARCA4, which participate in DNA replication-coupled DNA repair
pathways. Our results demonstrate that the combined application of high
throughput sequencing to exome and allele-specific transcriptome analysis
can reveal genes with known tumor suppressor characteristics, and a short-
list of novel candidates for the study of tumor suppressor activities.
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Genetic modifiers of age of onset in Lynch syndrome (hereditary non-
polyposis colorectal cancer) in South Africa. S. Owens” 2, D. Velez
Edwards®, A. Vorster’, U. Algar®, R. Ramesar’. 1) MRC Human Genetics
Research Unit, Division of Human Genetics, Institute for Infectious Diseases
and Molecular Medicine, University of Cape Town, Cape Town, South Africa;
2) Fogarty International Clinical Research Fellow, Institute for Global Health,
Vanderbilt University Medical Center, Nashville, TN USA; 3) Vanderbilt Epi-
demiology Center, Institute of Medicine and Public Health, Department of
Obstetrics and Gynecology, Vanderbilt University Medical Center, Nashville,
TN USA,; 4) Familial Colorectal Cancer Coordinator, Groote Schuur Hospital,
Cape Town, South Africa.

Colorectal cancer (CRC) is the second leading cause of cancer-related
deaths in the U.S. and the third leading cause in South Africa, with both
genetic and environmental factors playing a role. Hereditary nonpolyposis
colorectal cancer (HNPCC), more recently referred to as Lynch syndrome,
is an inherited disorder caused by mutations in DNA mismatch repair (MMR)
genes. Individuals with HNPCC have an 80% lifetime risk of CRC but the
age of onset is highly variable due to additional genetic and environmental
factors. We hypothesized that in individuals predisposed to HNPCC with a
primary mutation in a MMR gene, one or more secondary mutations act to
influence the age of CRC onset. This study aimed to identify such
genetic modifiers.

A South African cohort of 232 HNPCC individuals harboring primary muta-
tions in MMR genes MLH1 and MSH2 were genotyped for selected polymor-
phisms in six candidate loci (GCLC, CYP1A1, EPHX1, IGF1, OGG1 and
8q24). Modifier effects for each SNP were tested individually for association
to age of onset. Epistatic interactions between potential modifiers were also
assessed, including gender-specific effects.

Preliminary Kaplan-Meier analysis for a variant in CYP1A1 demonstrated
a significant difference in age of onset (p=0.04). Analysis for the remaining
variants revealed no statistically significant difference in gender, MMR gene
mutation or ethnicity.

These results, very likely in addition to other environmental and genetic
modifiers currently being investigated, will directly translate into improved
clinical management of CRC. This is particularly important in South Africa
and other resource-poor countries, where risk stratification based on genetic
testing for modifier polymorphisms has the potential to improve surveillance
schedules for individuals identified to be at high risk due to a predisposing
primary mutation in a MMR gene.
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A large genomic rearrangement in the 17q21 chromosomal region dis-
rupts the BRCA1 gene. K. Pylkés’, M. Haanpaéa’, J. Nikkild’, J. Ignatius™?,
R. Wingqvist'. 1) Laboratory of Cancer Genetics, Department of Clinical
Genetics, University of Oulu, Oulu, Finland; 2) Department of Genetic Coun-
seling, Turku University Hospital, Turku, Finland.

BRCAT1 is one of the two major genes associated with familial breast and
ovarian cancer susceptibility. Most of the alterations identified in BRCA1
are point mutations and small insertions/deletions, but an increasing number
of large genomic rearrangements have also been identified in different popu-
lations. Here we have analyzed 61 index patients of Northern Finnish breast
and/or ovarian cancer families for large genomic rearrangements in BRCA1.
One large rearrangement, deleting most of the gene including the promoter
region, was observed in one family with multiple cases of ovarian cancer.
The breakpoints of the observed deletion have now been characterized
further by MLPA and high-resolution array comparative genomic hybridiza-
tion (aCGH) analyses for the involved 1721 chromosomal region. Our
results demonstrate that the deletion extends over 260 Kbs in size and
leads to the loss of several neighboring genes.
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Carney complex phenotype in patients carrging PRKAR1A mutations
and PDE11A variations. R. Libe’, A. Horvath?, A. Fratticci’, D. Vezzosi',
J. Coste’, K. Perlemoine’, B. Ragazzon’, M. Guillaud-Bataille’, L. Groussin’,
E. Clauser?, M. Raffin-Sanson’, X. Bertagna’, C. Stratakis?®, J. Bertherat'.
1) Institut Cochin, INSERM U56, Paris, France; 2) NICHD, NIH, Bethesda,
MD, USA.

CNC is an autosomal dominant disorder featuring skin lesions, cardiac
and other myxomas and different types of endocrine tumors, among the
most common of which primary pigmented nodular adrenocortical disease
(PPNAD), and testicular lesions (Large Cell Calcifying Sertoli Cell Tumor,
LCCSCT). Mutations in regulatory subunit type 1 alpha (PRKAR1A) of Pro-
tein Kinase A (PKA) are responsible for the disease in at least 65% of
the CNC patients. PDE11A inactivating mutations have been described in
patients with isolated PPNAD, as well as in patients with bilateral or familial
testicular germ cell tumors. We evaluated the impact of PDE11A variations
on the phenotype in CNC patients who were carriers of a pathogenic
PRKAR1A mutation. We analyzed the coding sequence of PDE11A in 150
patients with CNC and mutations in PRKAR1A and in 279 controls free of
endocrine tumors and family history. A significantly higher prevalence of
PDE11A mutations was found among CNC patients compared to controls
(25.3% vs 6.8% in the controls, }2=29, p<0.00001). Within the CNC patient
group, the PDE11A mutations were significantly more frequentin the patients
with PPNAD versus the ones without PPNAD (30% vs 13%, p=0.025).
Similarly, CNC patients with LCCSCT had higher prevalence of PDE11A
variations compared to those without LCCSCT (50% vs 10%, p=0.025).
In addition, simultaneous inactivation of PRKAR1A and PDE11A by small
inactivating RNAs (siRNA) in HEK293 cells led to increased luciferase activ-
ity in a cAMP response elements (CRE)-based reporter assay. Our data
suggest an effect of PDE11A variations on the risk for developing PPNAD
and LCCSCT in the context of CNC. This is consistent with the role of
PDE11A, as a susceptibility gene for adrenocortical and testicular tumors,
at large. A synergistic effect of inactivating PDE11A and PRKAR1A muta-
tions may be at play; both defects would lead to increased cAMP signaling,
as suggested by the functional siRNA-based assay.

481/T
SDHAF2 and TMEM127 genes in pheochromocytoma and paragangli-
oma predisposition. Y. Ni""2, J. Moline’, M. Orloff’-3, J. Chen’, C.
Eng”4345 1) Genomic Medicine Institute, CLeveland Clinic, Cleveland,
OH; 2) Department of Molecular Medicine, Cleveland Clinic Lerner College
of Medicine, Cleveland, OH; 3) Taussig Cancer Institute, Cleveland Clinic,
Cleveland, OH; 4) CASE Comprehensive Cancer Center, Case Western
Reserve University, Cleveland, OH; 5) Department of Genetics, School of
Medicine, Case Western Reserve University, Cleveland, OH.
Pheochromocytoma (PC) and paraganglioma (PGL) are tumors of the
autonomic nervous system, which can be hereditary or sporadic. Germline
mutations in genes that encode succinate dehydrogenase subunits B, C,
and D (SDHB, SDHC, SDHD) are well known to associate with PC and
PGL. More recently, the Gly78Arg mutation in SDHAF2 encoding succinate
dehydrogenase complex assembly factor 2, was identified in 2 familial PGL
kindreds. In addition, germline mutations in TMEM127, a transmembrane
protein-encoding gene, were shown to confer susceptibility to adrenal PC.
We sought to determine the relative contribution of SDHAF2 and TMEM127
genes in predisposition to isolated and familial PC and PGL that were
unrelated to RET, VHL or SDHB-D. Of 102 eligible probands, we previously
identified 41 (40%) with germline SDHB-D deleterious mutations. Therefore,
SDHAF2 and TMEM127 mutation and deletion analyses were performed
in the remaining 61 PC-PGL patients (32 PGL, 29 PC; 5 multifocal and/or
familial, 56 isolated, unifocal cases; 10-83y, mean 45y). No deletion was
detected in any of the cases tested for these 2 genes. There were 2/61
(3%) with germline mutations/variants in SDHAF2: a potential splice variant
(c. 371-3C>T) in an isolated case with metastatic thoracic PC diagnosed
atthe age of 26, and a deleterious Gly78Arg mutation in a 25yo with multifocal
neck PGL and positive paternal family history. TMEM127 analysis revealed
4/61 (6.5%) cases with missense variants, 3 carrying the same start codon
alteration, Met1lle. Of these 3 cases, 2 had additional variants, Gly6Asp
and Ser33Leu, respectively. The fourth case had a Gly6Asp variant. All 4
cases are isolated adrenal PC patients with relative early age at onset (10-
58y, mean 34.75y). We compared the TMEM127 transcript level in these
4 cases to 6 healthy controls by quantitative RT-PCR. Mean mRNA level
in all TMEM127 variant carriers was half that of the controls. This result is
consistent with the loss-of-function of TMEM127 mutations. In summary,
SDHAF2 and TMEM127 germline mutations were identified in addition to
our original analysis of SDHB-D and increased the frequency of germline
mutations in all incident PGL and PC patients from 40% to 46%. More
specifically, TMEM127 variants were predominant in isolated adrenal PC
cases. SDHAF2 mutations were associated with earlier onset familial PGL
cases based on our and other groups’ studies, while we reported the first
isolated metastatic PC case with SDHAF2 variant here.

482/T

No recurrent genomic aberrations in Ollier disease related enchondro-
mas as assessed by high-resolution SNP array and expression array:
a Genome-wide approach. T.C. Pansuriya’, J. Oosting’, A.M. Cleton-
Jansen’, A.H.M. Taminiau’, L. Sangiorgi?, R. Sciot®, P.C.W. Hogendoorn’,
K. Szuhai’, J.V.M.G. Bovée'. 1) Pathology, Leiden University Medical Cen-
ter, Leiden, Zuid Holland, Netherlands; 2) Rizzoli Orthopaedic Institute,
Bologna, Italy; 3) University of Leuven, Leuven, Belgium.

Ollier disease is a rare, non-hereditary disease which is characterized by
the presence of multiple enchondromas (EC), benign cartilaginous neo-
plasms arising within the medulla of the bone with an asymmetric distribution,
and a risk of malignant transformation towards central chondrosarcoma
(CS) up to 35%. The etiology of Ollier disease is unknown. Point mutations
in PTH1R (G121E, A122T, R150C and R255H) have been reported in about
10% of Ollier patients. However, in our series all four reported point mutations
in PTH1R were absent. We hypothesized that Ollier disease is a mosaic
condition. An early post zygotic mutation in a tumor suppressor gene may
explain the asymmetric involvement of the skeletal structures. Later on a
second hit in some of these affected cells will subsequently lead to EC
formation. We therefore undertook genome-wide copy number and loss of
heterozygosity (LOH) analysis in 14 EC and 18 CS from 24 Ollier patients
using Affymetrix SNP 6.0 array platform. We have included 16 healthy and
10 patient controls. The data were analyzed by R and Nexus software
packages. In EC, a large number of small copy number changes were found.
Because the number and size of these changes was not different from the
controls, these are indicative of known CNVs. Paired analysis indicated
absence of LOH in EC whereas most of the CS shared LOH at 6, 9p and
13g. No common genomic alterations were found for all ECs therefore we
investigated the candidate genomic regions in each case separately. By
using a SNP array approach we identified 5 regions, of which 3 remained
valid after confirmatory tests. The 2 excluded regions were known CNV
regions. lllumina expression array was performed on 5 EC, 14 CS and 6
controls. Thousands of genes were differentially expressed in EC compared
to controls and between EC and CS. With pathway analysis, the p53 pathway
(adj. p-value = 0.03) and biosynthesis of steroid pathway (adj. p-value =
0.07) differs between controls and Ollier tumours. Integration of SNP and
expression data has allowed us to identify candidate regions which were
validated. In conclusion, no genetic alterations are shared by all EC. Our
data show conclusively that LOH and common copy number alterations are
rare in EC which reflects genetic heterogeneity of the tumor. One could
predict that instead small deletions, point mutations or epigenetic mecha-
nisms seem to play a role in the origin of Ollier disease.

483/T

Three novel mutations in PDE8B, a cAMP phosphodiesterase highly
expressed in the adrenal cortex, in a cohort of patients with adrenal
tumors. A. Rothenbuhler’, A. Horvath?, F. Faucz?, M. Almeida?, M. Lodlish?,
R. Libé?, M. Nesterova?, J. Bertherat!, C. Stratakis?. 1) Institut Cochin
INSERM U567; 2) NICHD, NIH, Bethesda, MD, USA.

Genetic aberrations in the cAMP signaling pathway have been found to
play a role in many types of adrenal tumors (ADTs). Our group identified
mutations of a phosphodiesterase (PDE) gene, PDE11A, in patients with
micronodular adrenocortical hyperplasia (MAH). A genome-wide SNP geno-
typing study in individuals with adrenocortical hyperplasia leading to Cushing
syndrome (CS) that was not caused by known defects indicated that, in
addition to the 2931-33 locus (PDE11A), a locus on 5q14, harboring another
PDE, PDES8B, was likely to contain a disease-related gene. A single base
substitution in PDES8B that resulted in a proline-to-histidine change in an
evolutionarily-conserved residue of the protein (c.914A>T/p.H305P) was
then identified in a female pediatric patient with CS due to MAH. We now
studied 40 patients with secreting and non-secreting adrenal tumors for
sequence alterations of the PDESB gene and investigated PDE8B’s expres-
sion in the adrenal cortex and its lesions. Three, previously non-reported
PDES8B sequence variants were identified in three patients with secreting
adrenal tumors; the first, a splice site mutation which leads to an estimated
20% decreased acceptor site activity of exon 14 (c1365-5 g/a), the second,
a single base substitution, that led to a valine-to-isoleucine change in exon
18 (¢.2089 G>A/p.V6971) and the third, also a single base substitution, that
led to a arginine-to-histidine change in exon 2 (¢.362G>A/p.R121H). In
vitro transfection experiments showed that each of the missense mutations
resulted in lower levels of PDE activity and higher levels of cAMP. Immunohi-
stohemistry (IHC) studies showed an increase of PDE8B expression in the
adrenal cortex of patients with adrenal lesions due to other defects of the
cAMP-signaling pathway. In conclusion, we found three novel PDESB
sequence variations with potential impact on the ability of PDE8B to bind
and/or degrade cAMP, and evidence of a counter-regulatory role of this
PDE in cAMP signaling in adrenalocortical lesions. These data support a
significant role of PDE8B in adrenal pathophysiology and/or tumorigenesis.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Shared Genomic Segment analysis identifies a susceptibility locus for
breast cancer at 14q23.3. Z. CA/’, L.A. Cannon-Albright?, N.J. Camp?, A.
Thomas?®. 1) Department of Biomedical Informatics, University of Utah, Salt
Lake city, UT; 2) Division of Genetic Epidemiology, Department of Internal
Medicine, University of Utah, Salt Lake city, UT.

Breast cancer is the second most prevalent cancer in developed countries.
Family history is a major factor in terms of breast cancer risk. High-risk
mutations have been found in BRCA genes, e.g. BRCA1 and BRCA2, but
these only account for a small proportion of hereditary breast cancer cases.
Other rare and common variants have also been suggested. However,
even after accounting for all known and putative risk variants there remains
substantial “missing heritability.” It is possible that further rare genetic vari-
ants exist. The shared genomic segment (SGS) method was developed to
identify genomic regions shared by distantly related individuals in extended
pedigrees using high-density genomewide SNP arrays. Genomic regions
that are shared in excess by diseased individuals in extended high-risk
pedigrees are good candidates to harbor disease loci. The SGS method
measures allele sharing at consecutive genetic markers across the genome
to identify those segments that are shared in excess of that expected by
chance. Significance is assessed empirically to account for linkage disequi-
librium between SNPs and pedigree structure. It has been shown to have
good power to identify disease risk loci caused by rare genetic variations.
We applied SGS method to a high-risk Utah breast cancer pedigree con-
taining 10 cases separated by 33 meioses. This pedigree was assessed to
contain a significant excess of breast cancer using a cluster analysis in the
Utah Population Database. Additionally, risk of breast cancer in this pedigree
was assessed not to be due to mutations in BRCA1 and BRCA2. A genomic
region measuring 0.33 cM in length at 14g23.3 (65,713kb - 67,004kb NCBI
Genome Build 36.3) was detected with high statistical significance (p<1e-
6). This region has previously been shown to be differentially expressed
across morphological breast cancer subtypes. Also, gene translocations
have been identified in this region associated with breast cancer. In conclu-
sion, this region identified by SGS is a strong candidate to contain a rare
breast cancer risk variant.

485/T

Lifetime environmental exposure to tobacco smoke, genetic suscepti-
bility, and risk of lung cancer in non-smoking Taiwanese. C. Hsiao’,
C. Chang’, G. Chang?, Y. Tsai®, Y. Chen*, M. Huang® W. Su®, W. Hsieh', P.
Yang’, C. Chen®, C. Hsiung’. 1) Division of Biostatistics and Bioinformatics,
Institute of Population Health Sciences, National Health Research Institutes,
Zhunan, Taiwan; 2) Division of Chest Medicine, Department of Internal
Medicine, Taichung Veterans General Hospital, Taichung, Taiwan; 3)
Department of Pulmonary and Critical Care, Chang Gung Memorial Hospital,
Taipei, Taiwan; 4) Chest Department, Taipei Veterans General Hospital,
Taipei, Taiwan; 5) Department of Internal Medicine, Kaohsiung Medical
University Hospital, Kaohsiung, Taiwan; 6) Department of Internal Medicine,
National Cheng Kung University Hospital, Tainan, Taiwan; 7) Department
of Internal Medicine, National Taiwan University Hospital, Taipei, Taiwan;
8) Genomics Research Center, Academia Sinica and Graduate Institute of
Epidemiology, National Taiwan University, Taipei, Taiwan.

Environmental tobacco smoke (ETS) has been suggested as a risk factor
of lung cancer in nonsmokers. The ETS exposure mainly comes from three
sources: childhood and adulthood household passive smoking, and adult
work-place passive smoking. Although ETS and genetic factors may play
important roles on lung cancer risk, the interactive effect between ETS and
genetic factors on lung cancer risk needs to be explored. A total of 1,785
non-smoking lung cancer cases and 1,942 non-smoking healthy controls
were enrolled from six medical centers in Taiwan between 2002 and 2009.
Genetic polymorphisms of hOGG1 Ser326Cys were determined by the Mas-
sARRAY system. ETS history was obtained through personal interview
based on a structured questionnaire. Multivariate logistic regression analy-
ses were performed to estimate odds ratios (OR) and 95% confidence
intervals (Cl) for the risk of lung cancer in exposed vs. non-exposed ETS
groups. Childhood ETS had non-significant effects on the risk of lung cancer
(OR=1.2, 95% Cl= 0.5-2.9) after controlling for adulthood ETS exposure
(including adulthood household and work-place). Adulthood household and
work-place had independent risk effects on lung cancer (adulthood house-
hold: OR=1.3, 95% CI= 1.1-1.6; work-place: OR=1.9, 95% CI= 1.6-2.4). On
the other hand, considering the interaction between hOGG1 gene and ETS
for the risk of developing lung cancer, comparing with the Ser/Ser genotype,
the Cys/Cys genotype had higher risk in ETS exposure group (OR=2.0,
95% Cl= 1.1-3.7), but not in the non-ETS group (OR=1.2, 95% Cl= 0.6-
2.8). It was concluded that the adulthood ETS has prominent effects on the
risk of lung cancer, especially work-place passive smoking. In addition,
hOGG1 Cys/Cys genotype has modifying effect on lung cancer risk by ETS
exposure status among non-smokers.

486/T

The Genetic Epidemiology of Melanoma Prognosis. G. Cadby’, S.V.
Ward', J.M. Cole?, M. Millward®, L.J Palmer’. 1) Centre for Genetic Epidemi-
ology and Biostatistics, UWA, Nedlands, Western Australia; 2) Western
Australian Melanoma Advisory Service, Perth, Western Australia; 3) School
of Medicine and Pharmacology, UWA, Nedlands, Western Australia.

Melanoma is the most aggressive form of skin cancer. Australia has the
highest incidence of malignant melanoma in the world, and this appears to
be rising. Epidemiological research has led to some understanding of the
major environmental and genetic risk factors for melanoma, however the
role of these factors in melanoma prognosis have not been fully investigated.

The Western Australian Melanoma Health Study (WAMHS) is a population-
based case collection and linked biospecimen resource enabling investiga-
tion into the genetic epidemiology of melanoma. The WAMHS aimed to
recruit all incident cases of invasive cutaneous melanoma in Western Austra-
lian adults from January 2006 to September 2009. The final WAMHS sample
consisted of 1157 individuals who completed both the questionnaire and
gave a blood sample for DNA.

In this analysis, we investigated environmental, host and genetic factors
associated with Breslow thickness, which is a prognostic feature of mela-
noma. Thicker Breslow thickness is associated with poorer prognosis. Our
main hypothesis was that the SNPs which increase melanoma-risk are also
those which increase Breslow thickness.

A subset of 800 Caucasian WAMHS subjects were genotyped at 42 mela-
noma-risk SNPs. We investigated several environmental, host and genetic
factors associated with Breslow thickness and found Breslow thickness was
associated with increasing age (P<0.001), and the presence of naevi on
the back (P<0.05). Four SNPs were also found to be associated with Breslow
thickness. These were rs12203592 in IRF4, rs1800401 in OCA2, rs1042522
in TP53 and rs1733826 in BRAF. However, none of these associations
remained significant after adjustment for multiple testing. Age at diagnosis,
the presence of naevi and the four SNPs accounted for 6.8% of variation
in Breslow thickness, indicating that there is a large amount of variation unex-
plained.

This study is the first of its kind to investigate the role of melanoma-risk
SNPs in melanoma prognosis. As melanoma mortality and incidence are
increasing in Australian adults, identification of the effect of environmental,
host and genetic risk factors on prognosis will become increasingly impor-
tant. Replication of these results, particularly in larger samples, is there-
fore required.

487IT

CASP8 promoter polymorphism is associated with high-risk HPV types
and abnormal cytology but not with cervical cancer. K. Chatterjee’, A-
L. Williamson™?, M. Hoffman?®, C. Dandara®. 1) Division of Medical Virology
and Institute of Infectious Disease and Molecular Medicine (IIDMM), Univer-
sity of Cape Town, Cape Town, Republic of South Africa; 2) National Health
Laboratory Service, Groote Schuur Hospital, Observatory, Cape Town,
Republic of South Africa; 3) School of Public Health and Family Medicine,
University of Cape Town, Cape Town, Republic of South Africa; 4) Division
of Human Genetics, Faculty of Health Sciences, University of Cape Town,
Cape Town, Republic of South Africa.

Background: Only a small fraction of human papillomavirus (HPV)
infected women progress to cervical cancer pointing to additional risk factors
including host genetics that might play a role in development of cervical
cancer. Caspase-8 (encoded by CASP8 gene) plays an important role in
generating cell death signals leading to elimination of potentially malignant
cells. Genetic variation in CASP8 might influence the susceptibility to cancer.
CASP8 -652 6N ins/del polymorphism has been previously reported to influ-
ence the progression to several cancers including cervical cancer. The
aim of this study was to investigate the role of CASP8 -652 6N ins/del
polymorphism in susceptibility to HPV infection leading to pre-cancerous
lesions and cervical cancer in South Africans. Materials and Methods: The
CASP8 -652 6N ins/del polymorphism was investigated in 445 women of
black African and mixed-ancestry origin with invasive cervical cancer and
1221 controls matched by age, ethnicity and domicile status. Genotyping
for CASP8 -652 6N ins/del was done by PCR-RFLP. Papanicolaou test
(Pap smear)was conducted on endocervical scrapings for the control women
to test for their cytology status. Results: The CASP8 -652 6N del/del geno-
type did not show any significant association (P = 0.948) with cervical cancer
cases. Further analysis within the controls showed a border-line association
(P =0.048) of this polymorphism with abnormal cytology in both ethnicities
and significantly high-risk HPV infection (P = 0.030) among the black Afri-
cans. Conclusion: This is the first study of the role of CASP8 -652 6N ins/
del polymorphism in cervical cancer in an African population. This result
points towards the importance of variation in CASP8 and its associated
genes in the susceptibility to HPV infection and development of pre-cancers.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Ets1 as a potential target of microRNA-1 in cutaneous squamous cell
carcinoma. D. Gable, J. Fleming, A. Toland. The Ohio State University
Columbus, OH.

Cutaneous squamous cell carcinoma (SCC) is the second most common
form of skin cancer, affecting 700,000 people in the United States annually.
MicroRNAs are a type of RNA that regulate the expression of other genes.
Using miRNA expression arrays, we identified lower levels of microRNA-1
(miR-1) expression in skin from FVB/N mice that are susceptible to chemi-
cally-induced skin cancer, compared to skin from Spret/EiJ mice that are
resistant. Additionally, murine SCC cell lines showed greatly reduced levels
of miR-1 compared to normal skin. We hypothesize that decreased expres-
sion of miR-1 in susceptible mice and SCC cell lines suggests a role of
miR-1 as a tumor suppressor in skin. To test this hypothesis, we transfected
aprecursor for miR-1 into a murine SCC cell line, A5, and measured prolifera-
tion and apoptosis via an MTT assay and caspase 3/7 assay respectively
at 24, 48, and 72 hours post-transfection. The growth rate for cells
transfected with miR-1 significantly decreased at 48 to 72 hours post-trans-
fection relative to those negative-control transfected cells at which time
apoptosis significantly increased. These data are consistent with our hypoth-
esis that miR-1 may act as a tumor suppressor in the skin. Using in silico
prediction programs, we identified a number of genes whose expression may
be regulated by miR-1. The transcription factor oncogene, Ets1, emerged as
an interesting potential direct target of miR-1. Quantitative PCR and Western
analyses revealed decreased Ets1 mRNA and protein expression in A5 cells
transfected with miR-1 compared to negative control-transfected cells. Ets1
mRNA expression is also decreased in a normal keratinocyte cell line com-
pared to A5 cells. The inverse correlation in expression suggests Ets1 is
regulated by miR-1. Upon performing an MTT assay after co-transfecting
A5 cells with a precursor to miR-1 and Ets1, Ets1 appears to increase
proliferation independent of miR-1 regulation. Ongoing studies will determine
whether Ets1 is a direct target of miR-1. We will also clarify the role of Ets1
in SCC cell apoptosis and migration, and identify other targets and tumor-
related phenotypes associated with miR-1.

489/T

A chemical genetics screen identifies novel drugs that target steroid
biogenesis and receptor signaling which can inhibit the growth of
glioma stem cells. N. Ajewung’, D. Poirier?, D. Kamnasaran’3. 1) Pediat-
rics Research Unit - Centre de recherche du CHUL-CHUQ; 2) Laboratory
of Medicinal Chemistry, Oncology and Molecular Endocrinology - Centre de
recherche du CHUL-CHUQ; 3) Department of Pediatrics, Laval University,
Quebec, Quebec.

Giomas are among the top five causes of cancer related deaths, represent-
ing about ~60% of the cases in adults and ~30% in children with primary
brain tumors. Furthermore, about five cancer syndromes are associated
with patients having a higher risk for developing gliomas during their lifetime.
Glioma stem cells represent a fraction of cells within a tumor mass which
are postulated to be responsible for tumor re-growth. Most importantly,
recent studies have associated glioma stem cells with impeccable treatment
resistance mechanisms, leading to an overall poor survival among patients.
Since a wide range of genes involved in steroid biogenesis and signaling
are expressed in glioma stem cells, our objective was to investigate whether
novel classes of drugs that target these gene products can be effective in
inhibiting the growth of glioma stem cells. To accomplish this, we screened
using a candidate chemical structure approach, a library of 400 drugs which
can potentially inhibit steroid biogenesis and cell signaling. By using a panel
of human glioma stem cells established from surgical specimens and from
glioma cell lines, we discovered a potent drug that inhibits androsterone
(male sex pheromone) biogenesis and with the ability to significantly reduce
the viability of human glioma stem cells in a dose dependent manner over
a one week period. Cells treated with this drug responded by undergoing
apoptosis and cell cycle regulatory changes. Furthermore, significant inhibi-
tion of transformation was noted. Most remarkable, the toxicity on human
astrocytes and neural stem/progenitor cells was minimal, in comparison to
the effect on human glioma stem cells. In summary, we have discovered a
novel drug from a chemical genetic screen which can significantly inhibit
the growth of glioma stem cells, with minimal toxicity on non-transformed
human astrocytes and neural stem/progenitor cells.

490/T

Hereditary nonpolyposis colorectal cancer (HNPCC) mutations in
patients diagnosed with ovarian cancer in a community setting: is it
time to add ovarian cancer in clinical criteria for diagnosis of HNPCC?
S. Cohen, I. Shapira, R. Gralla, K. Sultan, V. John, H. Raftopoulos, J.
Lovecchio, A. Menzin, J. Whyte, A. Sakaris, D. Contreras, V. Vinciguerra.
Cancer Genetics, Monter Cancer Center, North Shore-LIJ, Hofstra Medical
School, Lake Success, NY.

Background: Up to 10% of ovarian cancers are due to inherited mutations.
Of those 85% are due to BRCA 1 & 2 and 13% due to HNPCC mutations.
Mutations in HNPCC carry 12% life-time risk for ovarian cancer, 10 fold
higher than in the general population. In families with ovarian cancer diagno-
sis, finding mutations in either BRCA genes or HNPCC genes may provide
an opportunity for risk reduction strategies. Objectives: To determine the
incidence of HNPCC-related gene mutations in patients with personal or
familial ovarian cancer and their likelihood to fulfill Amsterdam I/ Il or
Bethesda criteria. Methods: Over a 5-year period (2004 -2009), we analyzed
the cause of referral for genetic testing and the mutations detected in 1193
consecutively tested individuals (excluding those from families who had
been previously tested at our institution to limit the bias for mutation positi-
vity). Forty-one subjects (3.4%) were referred for personal ovarian cancer
cancer. The chart review included patient age, self-reported ethnicity, family
history, genetic test results and method and which mutation if any was
detected. Patients were initially tested for BRCA 1 & 2 mutations if negative
they were tested for HNPCC. The ethnic distribution of the 41 ovarian cancer
patients was: 16 Ashkenazi, 22 Non-Ashkenazi Europeans, 1 Latino and 2
Asians. Median age at diagnosis was 50 (range 45-60). Results: Twelve
patients had deleterious mutations in the BRCA genes (29%; Cl 15%-43%)
and 5 had deleterious mutations in mistmatch repair genes (12%; Cl 4%-
26%). The mismatch repair gene mutations detected were two in MLH1
(MLH1 deletion exons 14-19, MLH1 2070insTT), two in MSH2 (
MSH2A636P, MSH2 deletion exons 2-7 and 9-10) and one in MSH6
(3108delGT). None of the 41 subjects diagnosed with ovarian cancer at our
institution fulfilled clinical criteria for diagnosis of HNPCC. Conclusions: By
design Bethesda criteria are broader than Amsterdam /Il criteria and far
more likely to lead to testing for HNPCC. Our results show that reliance upon
clinical criteria would miss an opportunity to diagnose a large percentage of
HNPCC patients. If Amsterdam clinical criteria were expanded to include
ovarian cancer in patients with negative mutation testing for BRCA 1 & 2
genes, an additional 12% (5 out of 41) of patients would to have deleterious
mutations in HNPCC genes. Genetic testing allows informed decisions on
surveillance and preventive strategies for families at risk.

491/T

Spectrum of germline TP53 mutations in breast cancer predisposition.
H. Hanson', S. Seal’, A. Renwick’, M. Ricketts’, D. Hughes’, G. Evans?,
D. Eccles®, C. Turnbull’, N. Rahman’, FBCS(UK) collaboration. 1) Section
of Cancer Genetics, Institute of Cancer Research, Sutton, United Kingdom;
2) University Department of Medical Genetics, St Mary’s Hospital, Manches-
ter, United Kingdom; 3) Department of Clinical Genetics, University of South-
ampton School of Medicine, Princess Anne Hospital, Southampton,
United Kingdom.

Germline TP53 mutations cause Li-Fraumeni syndrome (LFS), a cancer
predisposition syndrome associated with sarcomas, breast, brain and adre-
nocortical tumours. Mutations in LFS families are typically missense muta-
tions that occur at hotspot codons located in the DNA-binding domain. The
risk of breast cancer in classic LFS families is high. However, the contribution
and mutational profile of TP53 mutations in breast cancer cases that do not
fulfill LFS criteria are unclear. To address this we sequenced TP53 in 1525
breast cancer cases and in 1334 controls. The breast cancer cases consisted
of 1317 familial and 208 non-familial cases and included 385 individuals
affected below 31 years. None of the cases had a family history of classic
Li-Fraumeni syndrome. We identified ten pathogenic mutations in breast
cancer cases and none in controls (p=0.002). The mutations included nine
truncating mutations and one pathogenic missense mutation, R337C, which
is not in the DNA-binding domain. No hotspot mutations were identified.
The family history of breast cancer was modest in the mutation-positive
families. The prevalence of mutations was low in the familial breast cancer
cases (7/1317) the young onset breast cancer cases (8/385) and the bilateral
cases overall (5/330). However, it was appreciable in the small number of
individuals with bilateral breast cancer with both breasts affected below
the age of 31 years (4/6). We identified non-hotspot missense mutations,
including variants in the DNA binding domain, with equal prevalence in both
cases and controls. These data demonstrate that the phenotypic effects
and penetrance of TP53 mutations are highly variable and indicate that
truncating mutations confer modestly increased risks of breast cancer but
typically do not cause Li-Fraumeni syndrome. Furthermore, the identification
of missense variants in controls indicates that more caution in attributing
pathogenicity to non-hotspot mutations is required. These data have sub-
stantial implications for the clinical management of TP53 mutations.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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492/T
Utilization of and referral for genetic services (GS) by 455 unaffected
individuals at risk for inherited predisposition to cancer: Pathways
to improve identification of individuals at risk for hereditary cancer
syndromes. . Shapira, R. Gralla, K. Sultan, L. Weiselberg, V. Vinciguerra,
H. Raftopoulos, V. John, A. Menzin, J. D’Olimpio, C. Devoe, L. Donahue,
D. Budman, S. Cohen. Oncology, Department of Cancer Genetics, Monter
Cancer Center, North Shore-LIJ, Hofstra Medical School, Lake Success, NY.
Background Family history (FH) directs referral of unaffected individuals
to GS and is the main strategy to identify hereditary cancer syndromes.
Objectives: 1) To determine the rate of deleterious mutations in high risk
individuals, based on pedigree, and 2) to identify the origin of their referral.
Methods Over a 5-year period (2004 -2009) we analyzed the source of
referral for genetic testing and the mutations detected in 1193 consecutively
tested individuals. Of 1193 patients tested, 455 (38%) were unaffected by
cancer. Of 455 unaffected individuals 80% (364) had pedigrees consistent
with hereditary cancer syndromes and 20% (91) had relatives with known
deleterious mutations in cancer syndrome genes. Of unaffected carriers
70% (67) had single site testing for known familial mutations. Referring
source was: self 113 (25%), GYN 172 (38%), surgeon 111 (25%), PCP 39
(9%) cases, Gl 20 (3%). Results Of the 455 individuals at high risk 79 (17%)
were carriers of deleterious mutations: 33 BRCA1, 37 BRCA 2, 1 had 2-
copies MYH, 1 APC, 3 MLH-1, 3 MSH-2 and 1 MSH-6 mutations. Of the
79 patients with deleterious mutations 26 (33%) were identified by single
site testing, 22 (28%) by the Ashkenazi M3-panel, 26 (33%) were identified
by sequencing and 2 (6%) by gene rearrangement tests. TEST # of PTS
(%) BRCA1 SS 29 ( 6) BRCA2 SS 29 (6) M3 ONLY 151 (33) M3+REFLEX
64 (14) M3+REFLEX+BART 9 (2) COMP BRCA1/2 143 (31) COMP BRCA1/
2+BART 8 (2) SEQ (MLH1/MSH2/MSH6) 9 (2) MLH1/MSH2/MSH6 SS 7
(1.7) APC SEQ 6 (1.7) APC SS 2 (1) MYH SEQ 1 (0.6) TOTAL 455 Table
1: Single site (SS), Ashkenazi panel (M3), Reflex Comprehensive Testing
if M3 negative (REFLEX), BRCA rearrangement test (BART), Sequencing
(SEQ). Conclusions: Single site testing of a known mutation costs ~ 400$
and in 67 patients (15%) gave rapid information about cancer risk. Of these
39% (26) unaffected individuals were identified as carrying deleterious muta-
tions and 61% (41) individuals found out their cancer risk was average.
Primary care physicians identified only 9% of patients with high risk for
hereditary cancer syndromes. Discussion: Although FH is the cornerstone
of high-risk patient referral to GS, primary care physicians referred only 9%
of all patients at risk. FH, public awareness of cancer risk and education
will identify at risk populations for referral for GS.

493/T
Using Breast Cancer Pathology to Improve Identification of BRCA1
Mutation Carriers. H. Talbot', J. Dunlop? A. Ashfield®, P. Quinlan®, L.
Jordan*, C. Purdie®, J. Berg"2. 1) Human Genetics, Centre for Oncology
and Molecular Medicine, University of Dundee, Dundee, United Kingdom;
2) East of Scotland Clinical Genetics Service, Ninewells Hospital, Dundee;
3) Surgery and Oncology, Centre for Oncology and Molecular Medicine,
Division of Medical Sciences University of Dundee Ninewells Hospital DUN-
DEE; 4) Department of Pathology, Ninewells Hospital, Dundee.
Introduction. Mutations in the BRCA1 and BRCA2 genes cause a high
lifetime risk of breast cancer. Identifying mutation carriers is important for
effective treatment, allowing identification of individuals at very high breast
cancer risk who qualify for increased screening or prophylactic surgery.
Currently, selection for testing is based on family history, with testing avail-
able in the UK if the patient has a 20% likelihood of having a BRCA1 or
BRCA2 mutation. However, some evidence suggests that using information
about breast tumour pathology can improve the identification of patients
likely to carry a BRCA1 mutation. This study aimed to confirm the relationship
between breast tumour pathology and BRCA1 mutations, and to examine
the effect of including pathological data within two BRCA risk prediction
models. Methods. We reviewed breast tumour pathology in 53 patients: 19
with BRCA1 mutations, 19 with BRCA2 mutations and 15 with a strong
family history, but where no BRCA mutation was identified (BRCAO). Evans
scores and BOADICEA mutation likelihood scores were calculated for all
patients, prior to, and following, the addition of tumour pathology. To incorpo-
rate tumour pathology into BOADICEA scores, we used a simple Bayes
approach. Results. We confirmed that women with BRCA1 mutations were
more likely to have oestrogen receptor negative (p = 0.0096), progesterone
receptor negative (p = 0.0234) and triple negative (p = 0.0023) breast cancer
than those with BRCA2 mutations. The addition of tumour pathology did
not significantly affect the identification of patients for BRCA1 testing when
using Evans scoring. Using BOADICEA without pathology data, 4 patients
with BRCA1 mutations did not meet the 20% threshold for testing. When
adding in tumour pathology data to BOADICEA, 3 of these patients reached
the testing threshold for BRCA1 testing, but one further patient fell below
the testing threshold. We conclude that tumour pathology is an important
factor that should be considered when deciding whether to offer testing for
a BRCA1 mutation.

494/T
BRCA mutation prevalence and performance of clinical risk assess-
ment tools among Puerto Rican breast cancer patients. J. Dutil’, J.
Gonzalez-Bosquet?, M. Echenique®, J. Matta®, R. Sutphen®. 1) Department
of Biochemistry Ponce School of Medicine Ponce, PR; 2) Gynecologic Oncol-
ogy, Department of Women’s Oncology Moffitt Cancer & Research Center
Tampa, FL; 3) Cancer Center, Auxilo Mutuo Hospital San Juan, PR; 4)
Department of Pharmacology and Physiology Ponce School of Medicine
Ponce, PR; 5) University of South Florida College of Medicine Tampa, FL.
Approximately 5-10% of all breast cancers occur due to the inheritance
of deleterious mutations in highly penetrant predisposition genes, primarily
BRCA1and BRCAZ2. Little clinical or research testing of the BRCA genes has
been reported in Puerto Rico. Thus, there is a need to further characterize the
prevalence and spectrum of BRCA mutations. In order to achieve meaningful
clinical testing of BRCA1 and BRCAZ2 in Puerto Rico, it is also necessary
to assess the applicability of clinically available risk assessment tools in this
population. Using direct sequencing, we screened an unselected sample of
200 newly diagnosed breast cancer cases for the presence of mutations in
the BRCA1and BRCAZ2 genes. Personal and family history of cancer (includ-
ing cancer types and ages of diagnosis) were collected and used to estimate
pre-test likelihood of mutation using the BRCAPRO and Myriad |l models.
The results are expected to be useful toward 1) understanding the preva-
lence and spectrum of BRCA71 and BRCA2 mutations in Puerto Rico and
2) developing accurate risk assessment tools for the clinical management
of hereditary breast cancer syndrome in this population.

495/T

A novel XPD mutation in a compound heterozygote with mild sun
sensitivity. T. Falik-Zaccai’?, R. Erel-Segal?, L. Horev®, O. Bitterman
Deutsch?, K. Zohar', L. Kalfon, H. Slor®, G. Spivak®, P.C. Hanawalt®. 1)
Div Med Gen, Western Galilee Hosp, Nahariya, Israel; 2) Rappaport Faculty
of Medicine, Technion, Israeli Institute of Technology, Haifa, Israel; 3)
Department of Dermatology, Hadassah Medical Center, Jerusalem lIsrael;
4) Department of Dermatology, Western Galilee Hospital, Naharia, Israel;
5) Department Molecular Human Genetics, Sackler Faculty of Medicine, Tel
Aviv University, Tel Aviv, Israel; 6) Biology Department, Stanford University,
Stanford, CA, USA.

The XPD protein plays a pivotal role in basal transcription and in nucleotide
excision repair (NER) as one of the ten known components of TFIIH. XPD
is involved in maintaining the integrity of the TFIIH complex, and its ATP-
dependent 5’-3’ helicase activity is essential for NER. Mutations in XPD can
result in the DNA repair-deficient diseases xeroderma pigmentosum (XP),
Cockayne syndrome (CS), trichothiodystrophy (TTD), cerebro-oculo-facial-
skeletal syndrome (COFS), and in combined phenotypes such as XP/CS
and XP/TTD. We describe here a 19-year-old individual with very mild sun
sensitivity, no neurological abnormalities and no tumors, who carries R683Q
and R616Q mutations in the two XPD alleles respectively. Codon 683 varia-
tions have been documented for a majority of XPD patients; R683W is the
most commonly found mutation. R683Q has been described in four patients
with variable symptoms, from mild to severe. Codon 616 mutations are rare.
R616P or R616W substitutions cause loss of function; heterozygous patients
with these mutations exhibit symptoms of XP, COFS or TTD, determined
by mutations in the other allele. The novel mutation R616Q might also result
in a null protein, thus our patient’s presentation is likely a consequence of
the R683Q mutation in a hemizygous state. We have determined that cells
from this individual are just as UVC-sensitive as those from an XPD R683Q
homozygous patient. Recovery of RNA synthesis after UV treatment and
removal of UV-induced cyclobutane pyrimidine dimers from the overall
genomes are impaired, implying deficiencies in both transcription-coupled
and in global genomic NER.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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496/T

A Common French Canadian FH Mutation: Implications for Mutation
Screening in HLRCC and Fumarate Hydratase Deficiency. G. Graham’,
N. Kanigsberg?®. 1) Department of Genetics, Children’s Hosp Eastern Ont,
Ottawa, ON, Canada; 2) Division of Dermatology, Ottawa Hospital, Ottawa,
ON, Canada.

Fumarase is a TCA cycle enzyme and recently recognized tumour suppres-
sor encoded by the fumarate hydratase (FH) gene. The co-inheritance of
two FH mutations produces autosomal recessive fumarate hydratase defi-
ciency, a rare inborn error of metabolism associated with infantile encepha-
lopathy and early lethality. In contrast, heterozygosity for FH mutations
predisposes to cutaneous leiomyomas, uterine leiomyomas and renal cell
carcinoma, the autosomal dominant condition known as Hereditary Leiomyo-
matosis and Renal Cell Cancer (HLRCC). Identical fumarate hydratase
mutations can contribute to both phenotypes. There are 180 FH mutation
entries in the Leiden Open Variation Database (LOVD). While the majority
are missense, frameshift or nonsense mutations, splicesite mutations, dele-
tions and duplications have also been documented. We report our experi-
ence with 9 individuals ascertained primarily because of cutaneous leiomyo-
mata, all of whom were found to have FH mutations. Seven were of French
Canadian origin and 6 of the 7 were heterozygous for c.1293delA. The
mutation converts a glutamine to a lysine at residue 432, causes a frameshift
and results in the insertion of a stop codon 17 amino acids downstream.
This mutation has been reported once previously, also in a French Canadian
individual, and we therefore conclude that it represents a common mutation,
likely reflective of a founder effect in this population. We discuss the clinical
features and family histories of our patients as well as the implications of
this finding for mutation screening in individuals of French Canadian ancestry
presenting with a personal or family history indicative of either condition.
Our preliminary experience would suggest that the penetrance for renal cell
cancer associated with this mutation is low, as appears to be typical for
other FH mutations causing HLRCC. To date there are no prospective
studies demonstrating the sensitivity, efficacy, risks or cost-effectiveness
of screening for renal malignancy in HLRCC. Until we have an improved
understanding of the additional factors predisposing to carcinogenesis in
this condition and an ability to predict which mutation carriers will develop
renal cancers, we have chosen to screen all carriers of this and other
mutations by CT/MRI. Given that our experience with this condition includes
aggressive malignancy in a 15-year-old, we are offering predictive testing
to at-risk family members as young as 10 years of age.

497IT

Selenium and the Risk of Cancer in BRCA1 Carriers. J. Lubinski’, K.
Jaworska’, K. Durda’, A. Jakubowska', T. Huzarski', T. Byrski’, M. Staw-
icka?, J. Gronwald’, B. Gorski’, W. Wasowicz®, E. Kilar*, M. Szwiec®, D.
Surdyka®, E. Marczyk’, P. Sun®, S.A. Narod®. 1) Intl Hereditary Cancer Cir,
Pomeranian Med Univ, Szczecin, Poland; 2) Prophylactic and Epidemiology
Center, Poznan, Poland; 3) Institute of Occupational Medicine, Lodz, Poland;
4) Regional Oncology Hospital, Swidnica, Poland; 5) Regional Oncology
Hospital, Opole, Poznan; 6) Center of Oncology of Lublin Region, Lublin,
Poland; 7) Regional Oncology Center, Krakow, Poland; 8) Womens College
Research Institute and Dalla Lana School of Public Healt, University of
Toronto, Canada.

It has not been established if dietary factors or nutritional supplements
impact on the incidence of cancer in high-risk women. We randomised
1135 women with a BRCA1 mutation to 250 micrograms daily of elemental
selenium as sodium selenite, or to placebo, in a double-blind trial. After a
median follow-up period of 35 months (range 6 to 62 months), there were
60 incident cases of cancer diagnosed in the selenium-supplemented group,
versus 45 cases in the placebo group (hazard ratio 1.4; 95% CI: 0.9 to 2.0).
Selenium supplementation was not associated with a reduction in the risk
of primary breast cancer (hazard ratio 1.3; 95% CI: 0.7 to 2.5), of contralateral
breast cancer (hazard ratio 1.5; 95% CI: 0.7 to 3.2). or of ovarian cancer
(hazard ratio 1.3; 95% CI: 0.6 to 2.7). The results of this study do not support
the recommendation that selenium supplementation should be offered to
BRCA1 carriers for chemoprevention. Part || Adnexectomy, genotypes and
selenium level as markers of the risk of cancer In these part we conducted
a nested case-control study of 68 women with breast cancer and 17 women
with ovarian cancer and 170 controls matched 1 to 2. Cases and controls
were matched for age at enrolment, past history of breast cancer, oophorec-
tomy and whether they received selenium supplement or placebo during
cancer chemoprevention trial. Combinations of clinical status, genotypes
and selenium levels strongly associated with extremely low risk of cancer
have been identified. The strongest associations have been found for GPX4
variants: a. all nTT and Se level 60-80ug/l - OR 0.32, p: 0.0009; b. all TT
and Se level >80ug/I - OR 0.10, p: 0.047; c. for carriers without adnexectomy
and with TT variant, Se level >80ug/l - OR 0.038, p: 0.014.

498/T

A novel missense mutation in the PTEN gene in a patient with multiple
melanoma and features of Cowden Syndrome. L.M. PRADELLA’, E.
MARIANI", G. GASPARRE', L. AMATO', S. MICCOLI’, A. LANZONF, C.
ISHIOKAS?, K. SAIJO®, G. ROSSI#, G. ROMEO', D. TURCHETTI/. 1) Labora-
tory of Medical Genetics, Bologna, BO, Italy; 2) UO Dermatologia, Ospedale
Bellaria, BO, ITALY; 3) Department of Clinical Oncology Institute of Develop-
ment, Aging and Cancer Tohoku University 4-1 Seiryo-machi, Aoba-ku Sen-
dai 980-8575, JAPAN; 4) UO Anatomia Patologica, Policlinico di Modena,
ITALY.

A 38-years-old male patient was referred to the Cancer Genetics Clinic
because of a personal history of multiple melanomas and moles. Indeed,
since he was 26 he had more than 60 pigmented skin lesions removed,
most of which were melanomas and melanocytic nevi at pathology examina-
tion. His history was also remarkable for subtotal thyroidectomy for follicular
adenoma and hyperplasia at age 19, followed, 18 years later, by the removal
of the remaining thyroid tissue, containing a follicular carcinoma. During the
first thyroid surgery alarge supraclavicular lipoma was also removed. Clinical
examination revealed macrocephaly (>97th percentile), and palmoplantar
keratoses. Molecular analysis of the CDKN2A gene failed to find mutations,
but the analysis of the PTEN gene revealed the heterozygous substitution
G1027A (V343M). The healthy parents and the sister of the patient do not
carry the mutation. To our knowledge, this variant has not been reported
before, but different substitutions of the same aminoacid (V343E; V343l)
are known to be pathogenic. In silico prediction was performed using Pol-
yphen and SIFT softwares: Polyphen predicted this variant to be probably
benign while SIFT suggested it could affect protein function. To allow func-
tional studies, PTEN complete cDNA was cloned on an expression vector
under the control of a CMV promoter and the V343M substitution was
obtained by site-directed mutagenesis. This construct will be used to evalu-
ate the ability of the mutant protein to rescue a sick phenotype on a yeast
model. Although melanoma has been occasionally reported in Cowden
Syndrome patients, the phenotype of this patient, consistent with atypical
mole malignant melanoma syndrome, is unexpected in a PTEN mutation
carrier. If the functional assay showed an effect on PTEN function, further
studies would be warranted to clarify the genotype-phenotype correlation.

499/T

Double Heterozygosity for BRCA2 and PTEN Germline Mutations in
Two Unrelated Probands. C.G. Somerman, B.M. Boman, B.L. Grey, M.A.
Parker, Z.J. Ali-Khan Catts. Helen F. Graham Cancer Center, Christiana
Care Health System, Newark, DE.

BRCA1 and BRCA2 are the most common genes associated with Heredi-
tary Breast and Ovarian Cancer (HBOC). Germline mutations in BRCA1/2
are associated with an increased risk for the breast (female and male),
ovarian, prostate and pancreatic cancer. Cowden syndrome (CS) is less
common but also associated with hereditary breast cancer and is caused
by mutations in the PTEN gene. CS is a hamartomatous tumor syndrome
characterized by benign and malignant tumors of the breast, thyroid and
uterus and non-cancerous lesions such as mucocutaneous trichilemmomas,
acral and palmoplantar keratosis and papillomatous papules. Double hetero-
zygosity is when an individual has two different gene mutations at two
separate genetic loci. An extensive literature search using PubMed, Ovid
and Google has revealed double heterozygosity for BRCA1 and BRCA2
mutations as well as with Lynch syndrome and HBOC but typically genetic
testing for cancer syndromes stops when one mutation is identified. Here
we report two unrelated probands that are double heterozygotes for BRCA2
and PTEN germline mutations which has not been previously reported.
Proband A was diagnosed with a triple negative invasive ductal carcinoma
at age 47, and contralateral fibrocystic changes and ductal hyperplasia. Her
family history is significant for ovarian, colon and lung cancer, fibrocystic
breast, endometrial fibroids and mental retardation. Proband B was diag-
nosed with an Estrogen and Progesterone receptor negative invasive ductal
carcinoma at age 38, fibrocystic breast, multinodular goiter, 5 adenomatous
colon polyps and macrocephaly. Her family history is significant for prostate,
breast, brain, colon and lung cancer. Both probands met the diagnostic
criteria for HBOC and underwent BRCA1/2 sequencing at a CLIA approved
lab and BRCA2 deleterious mutations were identified. In addition, proband
A and B met research eligibility criteria for PTEN testing and were found to
have deleterious PTEN alterations. By taking a detailed history and elucidat-
ing HBOC and CS characteristics these two probands were offered both
tests. The alterations in BRCA2 accounted for the history of breast, ovarian
and prostate cancer however it did not account for the additional histories.
CS does account for some of the additional benign findings. This illustrates
the importance of obtaining a detailed personal and family history and explor-
ing all possible genetic syndromes even in the presence of a known deleteri-
ous mutation.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.



Posters: Cancer Genetics 171

500/T

The IMPACT study: Identification of Men with a genetic predisposition
to Prostate Cancer: Targeted screening in BRCA1/2 mutations carriers
and controls. Preliminary Results. E.K. Bancroft’?, E. Castro’, E.C.
Page’, R.A. Eeles™?, IMPACT Steering Committee and Collaborators. 1)
Institute of Cancer Research, Sutton, United Kingdom; 2) Cancer Gen Unit,
Royal Marsden Hosp, Sutton, United Kingdom.

Background Men with a mutation in BRCA1 or BRCA2 genes have an
increased risk of prostate cancer (PCa) by age 70 (3-5% and 20-23%,
respectively). But the real incidence and prevalence of PCa in this population
remains unknown and the accuracy and effects of targeted screening are
still unclear. Objectives To establish an international PCa targeted screening
study in BRCA1/2 mutation carriers in order to determine the sensitivity and
specificity of PSA screening in this population. Methods Eligible men are
40 to 69 years old tested for known BRCA1/2 family mutation. Those who
do not carry the mutation are eligible as controls. The estimated target
population are 500 BRCA1, 350 and 850 controls. PSA is determined annu-
ally and the cut-off for biopsy is 3ng/dl. Results To date, 914 men have
been recruited in 35 centres (282 controls, 330 BRCA1 and 292 BRCA2).
Median age is 53 (40-69). Median PSA value is 0.9, with no differences
among the three groups (Controls: 0.81 (0.07-7.4), BRCA1 0.9 (0.1-27);
BRCA2 0.9 (0.2-14.7)) 75 men (8.2%) presented with a PSA >3ng/dI (21con-
trol, 20 BRCA1, 34 BRCAZ2). 56 biopsies have been performed diagnosing
23 tumors (5 controls, 5 BRCA1, 13 BRCA2). 85% of tumors diagnosed in
BRCA2 were Gleason >7 and /or T2 and required radical treatment while
in controls 50% were indolent. The estimated Positive Predictive Value
(PPV)for PSA screening in BRCA2 is 43.3% vs 32% in controls. Conclusions
IMPACT is the largest prospective study to evaluat PCa screening in BRCA
carriers. Our data confirms that BRCAZ2 carries usually present with aggres-
sive PCa and annual PSA determination with a cut-off to biopsy of 3 ng/ml
is an accurate method for PCa screening in this population.

501/T

Association of Paternal Genotype with Risk of New Mutation in RB1
gene in an Offspring. A. Ganguly’, E. Chao’, S. Francisci?3, G. Bunin?, C.
Shields®, M. Devoto?. 1) Department of Genetics, University of Pennsylvania,
Philadelphia, PA; 2) Division of Human Genetics, CHOP, Depts. of Pediatrics
and of Biostatistics and Epidemiology, University of Pennsylvania; 3)
National Center for Epidemiology, Surveillance and Health Promotion, Isti-
tuto Superiore di Sanita, Rome, lItaly; 4) Division of Oncology, Children’s
Hospital of Philadelphia, Philadelphia; 5) Wills Eye Institute, Thomas Jeffer-
son University, Philadelphia.

Retinoblastoma (RB) is a malignant neoplasm of the retina, which occurs
in infants and young children. This tumor is universally associated with
mutation of the RB1 gene. In sporadic, bilateral RB, 94% of a new germline
RB1 mutation occurs prior to conception on the paternal gamete. We hypoth-
esize that paternal genotype contributes to risk of fathering a child with a
de novo RB1 germline mutation.

To study association of common sequence variants, SNPs, with RB risk,
we analyzed genomic DNA from fathers of children with de novo, bilateral
RB. These individuals were recruited in Wills Eye Hospital, Philadelphia.
We used an array-based approach (Affymetrix, SNP 6.0) to genotype more
than 1 million lociin the cases and approximately 1100 ethnically and gender-
matched controls.

Following genotyping, careful data cleaning was carried out checking for
gender discrepancies, identity by descent (IBDs) to identify related individu-
als or duplicate samples, and sample heterozygosity to identify possible
sample contamination. To ensure genotyping quality we excluded from the
analysis individuals that had more than 10% of missing calls. SNPs that
were not in Hardy-Weinberg equilibrium in the controls (p £ 10°%), that failed
genotyping for more than 10% of individuals, or with minor allele frequency
(MAF) lower than 1%, were excluded from analysis. Association analyses
were carried out with the 1 degree-of-freedom trend test on allele counts,
using principal component analysis (PCA) to correct for potential sample
stratification including individuals that disagreed with self-reported ethnicity.
The final analysis included 95 cases. Genome-wide thresholds were used
to identify 3 SNPs as significantly associated with the risk of a new mutation
in RB1 gene in an offspring.

A single coding sequence SNP in a drug-metabolizing enzyme achieved
genome wide significance with p-value of 8x10°'3. The expression of this
gene can vary twenty fold between individuals and is likely to have significant
effects on the rate at which xenobiotics are metabolized. Further analysis
of this gene and other results will be presented.

502/T

Population Admixture Analysis of Hispanic Women at risk for BRCA1
or BRCA2 Mutations in High Risk Clinic Populations. G. Larson’, G.
Rivas’, J. Herzog? R. Ogaz?, M.B. Terry®, E. Ziv*, S. Narod®, J. Weitzel.
1) Dept. of Molecular Medicine, Beckman Research Institute, City Hope,
Duarte, CA,; 2) Dept. of Clinical Cancer Genetics Beckman Research Institute
City Hope, Duarte, CA; 3) Department of Epidemiology, Columbia University;
4) Department of Medicine, Institute for Human Genetics, University of Cali-
fornia; 5) Women’s College Research Institute, University of Toronto.

We have sought to characterize the ancestral origins of a variety of BRCA1
and BRCAZ2 mutations from high risk Hispanic women. Our prior work (Weit-
zel, et al CEBP 14:1666, 2005) has demonstrated conserved haplotypes
through the BRCAT interval for several recurrent mutations from high-risk
Hispanic patients, some exclusive to families with Mexican American or
Spanish ancestry. To better define the ancestral origins of our patients in
conjunction with the spectrum of BRCA mutations observed in our high-risk
clinics, we have employed a set of Ancestry Informative Markers (AIMs) in
conjunction with reference individuals from the Human Gene Diversity Panel
(HGDP) to stratify breast cancer patients with Caribbean/African versus
Amerlndian admixture. These data can be cross-validated with self-reported
ancestry (country of birth, and city-when available). A set of ~ 100-125 AlMs
can be used to differentiate these diverse populations with a high degree
of confidence. This information will be used to identify germline BRCA muta-
tions common to specific ancestral backgrounds, and to distinguish distinct
subset populations that are included in the Hispanic category.

503/T

Linkage study of prostate cancer in high-risk African American families
from Louisiana. E.M. Ledet’, J.E. Bailey-Wilson?, D.M. Mandal’. 1) Dept
Genetics, Louisiana State Univ HSC, New Orleans, LA; 2) NHGRI, NIH,
Baltimore, MD.

Prostate cancer is a complex multi-allelic disease and the most common
malignancy in men throughout the world. In the United States, a lifetime
risk of mortality from prostate cancer is 3% for white men and 4% for African-
American men. Thus far, disease susceptibility loci have been identified for
this cancer but definite locus-specific information is not established due to
the tremendous amount of genetic heterogeneity. Previously, we performed
a genome-wide linkage scan on three families using microsatellite markers
and identified a region on chromosome 22q13. Given the small sample size
of three families, this lod-score value does not reach the genome wide
significance level. However, we have since continued recruitment and
accrued 20 large high-risk African-American families with at least 3 affected
individuals; additionally, 28 large high-risk Caucasian families have been
recruited. Demographic information and relevant clinical information has
been documented from the hospital pathological report on the affected.
Recently an Infinium I HumanLinkage-12 panel (lllumina, Inc.) with 6,090
SNP markers was performed on 180 DNA samples, including 15 African
American families and 4 Caucasian families. This panel is optimized for
linkage detection for both monogenic and polygenic disorders; SNPs are
distributed on every chromosome with an average gap of 441 Kb and 0.58
cM. Three samples were discarded from analysis due to poor array perfor-
mance, for a total of 177 samples imported into BeadStudio version 3.3.7;
a proprietary calling algorithm was used and SNPs which failed quality
control or calling were removed from the data set. Quality control and pruning
of released SNPs was performed using PLINK. Linkage analysis is ongoing
on the African-American cohort with Merlin and Genehunter-Plus. In this
study we intend to identify any markers associated with prostate cancer in
high-risk African American families and document any correlation between
clinical features, such as prostate specific antigen (PSA), ‘age of onset’ and/
or Gleason score.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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504/T

Implications of germline HVR-Il mitochondrial polymorphisms on Tuni-
sian women affected with breast cancer. B. Yacoubi Loueslati’, W.
Troudi?, L. Cherni?, K. Ben Rhomdhane®, L. Mota-Vieira*®. 1) Department
of Biology, Faculty of Sciences of Tunis, EIManar University, Tunisia; 2)
Laboratory of Genetics, Immunology and Human Pathology. Faculty of Sci-
ences of Tunis, EIManar University, Tunisia; 3) Salah Azeiz Oncology Insti-
tute, Bab Saadoun, Tunisia; 4) Molecular Genetics and Pathology Unit,
Hospital of Divino Espirito Santo of Ponta Delgada, EPE, Azores, Portugal;
5) Instituto Gulbenkian de Ciéncia, Oeiras, Portugal.

A high incidence of somatic mitochondrial DNA (mtDNA) polymorphisms
has been recently reported in a wide variety of human cancers, with some
of them proposed as potential markers for the early detection of breast
cancer (BC). Nevertheless, little attention has been paid to the potential use
of germline mitochondrial sequence variations as genetic risk factors for
cancer. To evaluate the germline polymorphism of mitochondrial HVR-II
region as genetic risk factor for BC, we performed a case-control study of
70 unrelated Tunisian BC women and 80 healthy age and sex matched
blood donors, taking into account their menopausal status. Direct sequenc-
ing allowed us to detect a total of 351 polymorphisms for controls, and 248
variants for patients with 47 and 39 segregating sites, respectively. In both
groups, more than 50% of the polymorphisms are due to four variants: 315
ins C, 309 ins C, 263 A>G, and 73 A>G. The HVR-Il sequences are also
classified into haplotypes on the basis of all polymorphisms. A total of 59
different haplotypes were found, twenty of them shared between patients
and controls. Both groups had specific haplotypes - 18 in cases, and 21 in
controls. Statistical analysis revealed a weak protective effect on BC risk
for two mitochondrial polymorphisms - 152 T>C (OR = 0.33, 95% Cl 0.12
0.91) and 263 A>G (OR =0.17, 95% CI1 0.06 0.47). In contrast, an increased
risk of the occurrence of BC was detected, with the 315+C haplotype (OR =
11.66, 95% CI 1.44 252.23). Although more extensive studies, including
different types of cancer and patients with different genetic makeup, are
required, in order to improve the understanding of germline mtDNA polymor-
phisms in carcinogenesis, here we provide evidences that mitochondrial
variants may interact to modify the risk for BC.

505/T

Joint effects of germ-line TP53 mutation, MDM2 SNP309, and gender
on cancer risk in family studies of Li-Fraumeni Syndrome. C.C. Wu’,
R. Krahe?, G. Lozano? B. Zhang?, C.D. Wilson?, E.J. Jo°, S. Shete’, C.I.
Amos’, L.C. Strong?. 1) Dept Epidemiology, Univ Texas MD Anderson CA
Ctr, Houston, TX; 2) Dept Genetics, Univ Texas MD Anderson CA Ctr,
Houston, TX; 3) Duncan Cancer Center, Baylor College of Medicine, Hous-
ton, TX.

Li-Fraumeni syndrome (LFS) is a rare familial cancer syndrome character-
ized by early cancer onset, diverse tumor types, and multiple primary tumors.
Germ-line TP53 mutations have been identified in most LFS families. A
high-frequency single-nucleotide polymorphism, SNP309 (rs2279744), in
MDM2 was recently confirmed to be a modifier of cancer risk in several
case studies: substantially earlier cancer onset was observed in SNP309
G-allele carriers than in wild-type individuals by 7-16 years. However, cancer
risk analyses that jointly account for measured hereditary TP53 mutations
and MDM2 SNP309 have not been evaluated in familial cases. Here, we
designed a study to assess the associations of cancer incidence with germ-
line TP53 mutation, MDM2 SNP309, gender, and their interactions in family
studies and to estimate the cancer risk attributable to these factors simultane-
ously. A study population that comprised 19 extended LFS pedigrees ascer-
tained with multiple germ-line TP53 mutations provides a unique opportunity
to perform this cancer risk analysis in a quantitative way. We extended the
novel statistical method in family studies that we recently developed that is
structured for age-specific risk models based on Cox proportional hazards
regression for censored age-of-onset traits. The dataset consisted of 463
individuals with 129 TP53 mutation carriers. Our analyses showed that
the TP53 germ-line mutation and its interaction with gender were strongly
associated with familial cancer incidence and that the association between
MDM2 SNP309 and increased cancer risk was modest. In contrast with
several case studies, the interaction between MDM2 SNP309 and TP53
mutation was not statistically significant. Our results showed that heightened
MDM2 levels due to the SNP309 G-allele were associated with accelerated
tumor formation in both carriers and non-carriers of germ-line p53 mutations.

506/T

Fine-mapping epithelial ovarian cancer susceptibility loci at 8q24,
17921 and 19q13. H. Song’, J. Tyrer’, S. Ramus? G. Chenevix-Trench?,
M. Rossing?, R. Ness®, S. Kjaer®, M. Garcia-Closas’, J. Gronwald®, P.
Fasching®, A. Whittemore'°, C. Pearce’’, S. Gayther?, P. Pharoah’, Ovarian
Cancer Association Consortium (OCAC). 1) Dept Oncology, Univ Cam-
bridge, Cambridge, United Kingdom; 2) Department of Gynaecological
Oncology, UCL EGA Institute for Women’s Health, University College Lon-
don, UK; 3) The Queensland Institute of Medical Research, Post Office Royal
Brisbane Hospital, Australia; 4) Program in Epidemiology, Fred Hutchinson
Cancer Research Center, Seattle, WA, USA; 5) The University of Texas,
School of Public Health, Houston, TX, USA; 6) Department of Viruses,
Hormones and Cancer, Institute of Cancer Epidemiology, Danish Cancer
Society, Copenhagen, Denmark and Gynecologic Clinic, Rigshospitalet, Uni-
versity of Copenhagen, Denmark; 7) Division of Cancer Epidemiology and
Genetics, National Cancer Institute, Rockville, Maryland, USA; 8) Interna-
tional Hereditary Cancer Center, Department Of Genetics and Pathology,
Pomeranian Medical University, Szczecin, Poland; 9) University Hospital
Erlangen, Department of Gynecology and Obstetrics, Germany; 10) Depart-
ment of Health Research and Policy, Stanford University School of Medicine,
Stanford, USA; 11) University of Southern California, Keck School of Medi-
cine, Los Angeles, California, USA.

Background: A recent genome-wide association study (GWAS) has iden-
tified six epithelial ovarian cancer (EOC) susceptibility loci. The aim of this
study was to use data from the 1000 genome project to fine map three of
the EOC susceptibility loci at 824, 17921 and 19913 and to identify the
potential causal variants for functional study. Methods: We narrowed the
susceptibility locus to a region bounded by SNPs with r? of 0.1 with the top
hit at each locus. We imputed genotypes for 5930 cases and 7164 controls
for all the common SNPs within the region using data from our GWAS and
1000 genome project. Genotype frequencies in cases and controls were
compared using a likelihood ratio test in a logistic regression model. The
SNPs were ranked by test statistic. SNP with log likelihood within 6.9 of the
top hit (odds 1000:1) were considered as potential functional variants. A
set of tagSNPs were selected to tag the candidate causal variants. These
were genotyped in 4681 invasive ovarian cancer cases and 5061 controls
from 8 studies (from Australia, Europe and USA). Results: A total of 32,
19 and 26 tagSNPs were selected for genotyping for 8q24, 17g21 and 19913
locus respectively. Among these 2 failed for 824 locus and 6 each failed
for 17921 and 19913 locus respectively. The most strongly associated SNP
at 8924 was rs7814937 (P = 1.66 x 10®), but 17 other SNPs has a log
likelihood within 4.6 of rs7814937 (odds 100:1) including the top hits from
the initial GWAS (rs1008821 and rs1516982). Similarly 4 SNPs at 17921
and 15 SNPs at 19q13 remained plausible functional candidates. Conclu-
sions: We have identified potential causal variants for ovarian cancer sus-
ceptibility at 824, 17921 and 19q13. Studies of EOC in other ethnic groups
may refine these further. Functional studies will be needed to determine
causal mechanisms.
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Genetic Variants in Inflammation Pathway Genes Modulate Prostate
Cancer Risk. E.M. Kwon™?, C.A. Salinas®4, Z. Feng®, S. Kolb®, J.L. Stan-
ford®>#, E.A. Ostrander’. 1) Cancer Genetics Branch, National Human
Genome Research Institute, NIH, Bethesda, MD; 2) Program in Human
Genetics, Johns Hopkins University School of Medicine, Baltimore, MD; 3)
Division of Public Health Sciences, Fred Hutchinson Cancer Research Cen-
ter, Seattle, WA; 4) Dept. of Epidemiology, School of Public Health, Univer-
sity of Washington, Seattle, WA.

Chronic inflammation is an important mechanism for the development and
progression of several types of cancer including that of the prostate. Genetic
variants within the inflammation pathway have been previously associated
with prostate cancer (PC) risk, but results have not been consistent. To
further elucidate this mechanism in relation to PC, we selected 17 genes
in the inflammation pathway and evaluated variants within each gene in
relation to PC risk. A total of 144 tagging and amino acid altering single
nucleotide polymorphisms (SNPs) were genotyped in Caucasian and African
American men participating in one of two population-based, case-control
studies (n = 1,458 cases; 1,350 controls). Eleven SNPs in seven genes
(CXCL12,IL4,IL6, IL6ST, PTGS2, STAT3, and TNF)demonstrated a statisti-
cally significant association with overall PC risk in Caucasians. Four SNPs
in genes IL4, IL6ST, PTGS2, and STAT3 were independently associated
after adjusting for covariates. The most significant result was with
rs11574783 in the IL6ST gene where we observed a nearly 11-fold decrease
in risk (OR=0.09, 95% CI 0.01-0.70). Cumulatively, these four SNPs con-
ferred a three-fold elevation in PC risk among men carrying the maximum
number of high-risk genotypes (OR=2.97, 95% Cl 1.41-6.25). Risk estimates
for seven SNPs (one each in CXCL12, STAT3, VEGF, and IL6, and three
in PIK3R1), varied significantly according to disease aggressiveness (Pnhomo-
geneity<0.05). SNPs in AKT1, PIK3R1and STAT3 were independently associ-
ated with more aggressive PC, demonstrating a 5-fold (95% Cl 2.29-11.40)
greater risk among carriers of all high-risk genotypes. In summary, our
results suggest that SNPs in four inflammation-pathway related genes (/IL4,
IL6ST, PTGS2, and STAT3) are independently associated with PC suscepti-
bility with three additional SNPs (in AKT1, PIK3R1, and STAT3) being inde-
pendently associated with more aggressive PC. Furthermore, novel associa-
tions between PC risk and genetic variants were presented for IL6ST,
STAT4, AKT1, and PIK3R1 genes known to play a key role in inflammation.
Thus, our results provide evidence to support the hypothesis that chronic
inflammation contributes to the development and modulation of PC risk.

508/T

Shared Functional Modules Detection in Ovarian Cancer. S. Hong’, H.
Dong’, L. Jin", M. Xiong™2. 1) Fudan University, Shanghai, Shanghai, China;
2) Human Genetics Center, University of Texas School of Public Health,
Houston, TX 77030.

Gene co-expression network and functional modules can reveal the poten-
tial gene-gene interaction relationships and thus provide a systematic view
of gene regulation through a biological process such as tumor genesis,
tumor metastasis. To study the gene-regulation pattern of ovarian cancer
and understand the mechanism of it, we used two independent ovarian
cancer datasets to construct the gene co-expression network and find the
common patterns of them. One dataset was obtained from The Cancer
Genome Atlas(TCGA) and the other was from Array Express. To estimate
the partial correlation matrix of the network, a joint sparse regression model
was used. For the reason that genes are usually organized into smaller
groups to execute their specific functions as known pathways, we further
detected modules from the constructed co-expression network using the
dynamic tree cut procedure. We collected several hundreds of biologically
meaningful pathways from KEGG and Biocarta and then used Fishers’
exact test to look for modules which were significantly enriched with known
pathways and also enriched with differential expressed genes. On the other
side, we calculated the damage value and vertex degree to find the important
genes. The miRNA target analysis was also implemented to search for the
important genes using the miRNA data of the TCGA datasets. Our results
showed that the two datasets had several common functional modules which
were enriched with differential expressed genes as well as biological known
pathways. These modules were mainly enriched with Cell Apoptosis, inflam-
mation factor-related pathway, Immune Disorders. These shared pathways
and modules may play an important role in ovarian cancer.

509/T

A bladder and gastric cancer risk variant of PSCA is associated with
increased mRNA expression and allelic expression imbalance in blad-
der tissue. . Kohaar, A. Mumy, P. Porter-Gill, L. Prokunina-Olsson. Labora-
tory of Translational Genomics, NCI, NIH, Gaithersberg, MD.

A single nucleotide polymorphism (SNP) rs2294008 within the prostate
stem cell antigen gene (PSCA) has been identified as a major susceptibility
factor for urinary bladder cancer and poorly differentiated diffuse-type gastric
cancer. The risk allele T of rs2294008 creates an alternative start codon
that extends the signal peptide by nine amino acids. Strong overexpression
of PSCA in bladder and prostate tumors compared to normal samples has
been previously reported, however, it's unclear how this overexpression is
related to the genetic risk variant. Here, we performed quantitative mRNA
expression analysis in 39 normal and 42 tumor bladder samples, including
24 matched normal-tumor pairs. We show that mRNA expression of PSCA
was significantly increased in tumors compared to matched normal bladder
tissue by 5.7-fold (p=0.0060). We observed a 13.8-fold increase in expres-
sion in carriers of risk TT genotype (p=0.0080, n=8), compared to a 1.8-
fold increase in carriers of non-risk CC genotype (p=0.66, n=7). Since
rs2294008 is located within the transcribed sequence (5'UTR or exon 1 of
PSCA), we performed an allelic expression imbalance (AEI) analysis in DNA
and cDNA of 20 normal and 13 tumor samples heterozygous for rs2294008.
The allelic ratio was similar in DNA of normal and tumor samples (60% and
59% of risk allele T, p=0.47) while it was different in cDNA of the same
samples (55 % and 72% of risk allele T in normal and tumor samples, p=
0.0020). No AEI was observed in cDNA of normal samples compared to
DNA (60 and 55% of risk allele T, p=0.19), while in cDNA from tumors there
was a 2-fold increase in expression of risk allele T (p=0.039) while a 5-fold
decrease in expression of non-risk allele C (p=0.0062), resulting in 72% of
allele T in cDNA compared to 59% in DNA. In conclusion, we show that the
risk allele T of rs2294008 is associated with increased mRNA expression
of PSCA. The exact mechanism underlying this imbalance and its functional
effect for cancer remains to be elucidated.

510/T

Somatic mutations in GRM1 promote tumorigenesis. M.D. Willard, M.L.
Lajiness, I.H. Wulur, T.D. Barber. Translational Science, Eli Lilly and Com-
pany, Indianapolis, IN.

Emerging data indicates that G protein-coupled receptors (GPCRs) have a
critical but often under-appreciated role in cancer. Specifically, accumulating
evidence suggests that modulation of GPCR function may promote cancer
progression and metastasis. Metabotropic glutamate receptor type 1
(GRM1) and its role in physiological processes in the nervous system has
been well-documented. Recently, the role of GRM1 in cancer progression
has emerged. Somatic mutations altering the coding region of GRM1 have
been detected in colorectal cancer and glioblastomas, but the functional
significance of these mutations is unknown. Here we demonstrate that can-
cer-associated mutations of GRM1 lead to abnormal receptor localization,
interactions, and activity, and consequently, abnormal cellular behavior.
These findings suggest that somatic mutations in GRM1 promote tumorigen-
esis through deregulated receptor activity, and highlight the importance of
evaluating GRM1 antagonists to block both the normal and mutant forms
of the receptor.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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The GWAS-identified prostate cancer associated SNP, rs10993994, reg-
ulates microseminoprotein-beta (MSMB). X. Xu’, H. Liljia®3, R.J. Klein™. 1)
Program in Cancer Biology and Genetics, Memorial Sloan-Kettering Cancer
Center, New York, NY 10065, USA; 2) Department of Clinical Laboratories,
Surgery (Urology) and Medicine (GU-Oncology), Memorial Sloan-Kettering
Cancer Center, New York, NY 10065, USA; 3) Department of Laboratory
Medicine, Lund University, Skane University Hospital, 205 02 Malmo,
Sweden.

Background: Recent genome wide association screens have identified
a single nucleotide polymorphism (SNP), rs10993994, as a locus that confers
genetic predisposition to prostate cancer. This SNP is located in the proximal
promoter of micro-seminoprotein beta (MSMB). MSMB codes for one of
major secretory products of the prostate, B-MSP/PSP94. Though the function
of B-MSP is unknown, the protein and a peptide derivative have properties
suggestive of tumor suppressors. We have previously shown that
rs10993994 genotype is strongly correlated with physiological B-MSP levels
in the serum and semen of young healthy men.

Objectives: We hypothesize that rs10993994 is the functional variant
responsible for the prostate cancer association signal, and acts through
reducing MSMB levels, a putative tumor suppressor. Consequently, our
objective is to elucidate the regulatory mechanisms underlying rs10993994’s
influence on MSMB/B-MSP levels.

Results: Through promoter reporter activity analysis, we have determined
that single nucleotide difference at rs10993994 causes a reduction in in
vitro transcriptional activity. rs10993994 is located in a predicted CREB
binding site; to determine if differential transcription factor binding is respon-
sible for reduced transcription, we performed chromatin immunoprecipitation
in the presence and absence of forskolin and found that the risk allele for
prostate cancer appears to indeed abrogate a CREB binding site.

Conclusions: Our results indicate that rs10993994, a prostate cancer
associated SNP identified from recent GWAS studies, is the functional vari-
ant responsible for the association signal and acts through reducing levels
of B-MSP, a putative tumor suppressor.

One criticism of genome wide association studies has been the lack of
functional follow-up to association signals. Our preliminary findings suggest
a compelling possible causal pathway, in rs10993994’s association with 3-
MSP levels and subsequent prostate cancer development. Our current stud-
ies include investigating the role of B-MSP in prostate cancer etiology.

512/T

Functional glutathione peroxidase 3 polymorphisms associated with
increased risk of taiwanese patients with gastric cancer. /. Yang’, J.Y.
Wang?"234, D.C. Wu®S, S.W. Huang"?, J.Y. Wu®%, S.H. Juo™’. 1) Depart-
ment of Medical Genetics, College of Medicine, Kaohsiung Medical Univer-
sity, Kaohsiung, Taiwan; 2) Graduate Institute of Medicine, College of Medi-
cine, Kaohsiung Medical University, Kaohsiung, Taiwan; 3) Department of
Surgery, Faculty of Medicine, College of Medicine, Kaohsiung Medical Uni-
versity, Kaohsiung, Taiwan; 4) Cancer Center, and Division of Gastroenterol-
ogy and General Surgery, Department of Surgery, Kaohsiung Medical Uni-
versity Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan; 5) Divi-
sion of Gastroenterology, Department of Internal Medicine, Kaohsiung
Medical University Hospital, Kaohsiung Medical University, Kaohsiung, Tai-
wan; 6) Department of Internal Medicine, Faculty of Medicine, College of
Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan; 7) Cancer
Center and Department of Medical Research, Kaohsiung Medical University
Hospital, Kaohsiung, Taiwan.

Background: Glutathione peroxidase 3 (GPX3) can enhance an antioxi-
dant’s capacity and reduce genomic damage caused by oxidants and thus
influence tumorigenesis. Hence, we investigated the role of GPX3 as a risk
of gastric cancer. Methods: We first conducted a case-control study to test
for the association between five tagging single nucleotide polymorphisms
(SNPs) of GPX3 and the risk of gastric cancer in Chinese. Multivariate
logistic regression analysis was performed to estimate the genetic effect
with adjustments for age and sex. Functional studies were performed by
using the luciferase reporter assay to assess functional consequences of
the significant SNPs. Results: Among five SNPs (rs3763013, rs8177412,
rs3805435, rs3828599, and rs2070593) genotyped in 227 cases and 844
controls, three SNPs were significant: intronic SNP rs3805435 (OR = 0.70,
P =0.037), intronic SNP 3828599 (OR = 0.68, P = 0.025), and 3' UTR SNP
rs2070593 (OR = 0.48, P = 0.001). The two intronic SNPs rs3805435 and
SNP rs3828599 were in linkage disequilibrium (D’= 0.91). Conclusions: The
reporter assays showed significant difference in the luciferase expression
between protective and risk alleles of two intronic SNPs (P = 0.004), whereas
the 3'UTR SNP did not influence the luciferase expression. The present
study suggests that the intronic SNPs at GPX3 can influence gene expres-
sion leading to an alteration of gastric cancer risk.

513/T

Functional analyses of the effect on RNA splicing of unclassified
sequence variants found in cancer susceptibility genes. P. Gaildrat’,
A. Martins’, S. Krieger?, J.C. Théry’, F. Révillon®, A. Killian?, E. Bohers',
S. Baert-Desurmont’, J. Tinat’, A. Rousselin?, P. Berthet’, A. Chevrier®,
M.P. Buisine®, T. Frébourg™®, A. Hardouin?, M. Tosi’. 1) Inserm U614,
Faculty of Medicine, Rouen, France; 2) Laboratoire de Biologie Clinique
et Oncologique, Centre Frangois Baclesse, Caen, France; 3) Laboratoire
d’Oncologie moléculaire humaine, Centre Oscar Lambret, Lille, France; 4)
Consultation d’Oncogénétique, Centre Frangois Baclesse, Caen, France;
5) Unité de Génétique Clinique, CHU de Rouen, France; 6) Laboratoire
d’oncogénétique et génétique moléculaire, CHRU de Lille, France.

The interpretation of the large numbers of variants of unknown biological
and clinical significance found in genetic screenings represents a major
challenge in medical genetics, and especially in oncogenetics. A large frac-
tion of such unclassified variants (UVs) could influence mRNA splicing.
Current efforts aimed at predicting the pathogenicity of germline sequence
variants must include analyses of their effect on RNA processing and stabil-
ity, not only for intronic variants, but also for those found in exons. Consider-
ing that patient RNA is not always available, we have used functional splicing
assays based on hybrid minigenes transfected into cells in culture, to screen
UVs of the mismatch repair genes involved in the Lynch syndrome. In a
total of 153 UVs of MLH1 and MSH2 we found that 30 UVs (19.6%) induced
a major splicing defect that was subsequently confirmed at the patient RNA
level. Notably, among 62 variants encoding missense substitutions of MLH1
nine (14.4%) induced a major splicing defect, indicating that this type of
functional screening should take place prior to testing for changes of protein
function. We have previously studied 20 UVs of the breast and ovarian
cancer susceptibility genes BRCA1 or BRCA2 (Bonnet et al., Journal of
Medical Genetics 2008). In order to better define the roles of bioinformatics
predictions, of minigene-based splicing assays and of functional assays on
patient RNA, we have now studied an additional group of 53 UVs of BRCA1
or BRCA2. The hybrid minigene assay identified splicing alterations in 12
of the 53 UVs (5 with strong effects and 7 with weak effects). Comparisons
with bioinformatics predictions confirmed that UVs at deep intronic positions
or located at internal exonic positions cannot be predicted reliably, unless
they create novel splice sites. We will describe several exonic variants of
BRCA2 that affect novel splicing regulatory elements, in addition to the
¢.5434C to G variant in exon 23 of BRCA1 that we have recently character-
ized (Gaildrat et al., Journal of Medical Genetics, in press). Our results show
that mapping exonic splicing regulatory elements in these major cancer
susceptibility genes, by combined in vivo and ex vivo functional analyses
of the effects of natural variants on splicing provides important clues for the
prediction of the pathogenicity of exonic variants.

514/T

NNK metabolism by short chain dehydrogenases/reductases and aldo-
keto reductases. A. Hull’, J. Engle?, A. Knipe?, C. Gallagher®3, G. Chen?,
P. Lazarus?®, J. Muscat?2. 1) Biology Dept, Lincoln University, Lincoln Univer-
sity, PA; 2) Dept of Public Health Sciences, Pennsylvania State University
College of Medicine, Hershey, PA; 3) Dept of Pharmacology, Pennsylvania
State University College of Medicine, Hershey, PA.

Lung cancer is the most common cause of cancer related deaths in the
U.S. Smoking is estimated to account for 87% of all lung cancer cases.
However, only some smokers develop cancer, indicating that they may be
more susceptible to the effects of tobacco smoke carcinogens. One of the
major carcinogens in tobacco smoke is the nicotine-derived nitrosamine
4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK). NNK is reduced to
another potent lung carcinogen 4-(methylnitrosamino)-1-(3-pyridyl)-1-buta-
nol (NNAL), which can be glucuronidated by the uridine glucuronosyltransfer-
ase (UGT) enzyme family for excretion. Metabolism of NNK to NNAL is
carried out by aldoketo reductase 1C1 and 1C2 (AKR1C1 and AKR1C2),
and by the short-chain dehydrogenases/reductases carbonyl reductase 1
(CBR1) and hydroxysteroid dehydrogenase 11B1 (HSD11B1). The current
study focused on examining the role of individual differences in DNA
sequence, mRNA expression, and enzyme activity in CBR1, AKR1C1, 1C2,
and HSD11B1 on NNK metabolism. Only very low-frequency coding SNPs
exist in CBR1 and HSD11B1. Levels of CBR1 and HSD11B1 mRNA were
found to vary significantly in 110 adjacent normal tissue liver samples from
different individuals. Reductase activity assays performed with either cyto-
solic (to measure CBR1 and AKR activity) or microsomal (to measure
HSD11B1 activity) fractions of human liver specimens demonstrated no
correlation between expression levels of CBR1 mRNA levels and enzymatic
activity in cytosol or between HSD11B1 and enzymatic activity in micro-
somes. The current data shows that variation in activity levels cannot be
explained by either DNA sequence variation or mRNA expression. The lack
of correlation between mRNA expression and enzymatic activity suggests
a complex picture in which the contribution to total activity of the different
enzymes varies significantly among individuals. By analyzing tagSNPs of
AKR1C1, a haplotype was determined to be associated with lower lung
cancer risk in men. TagSNP analysis of CBR1, HSD11B1 and AKR1C2 are
underway to identify potential associations of haplotypes important in lung
cancer risk.
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Evaluation of EGFR,PTENand P53 experssion and association with
clinicopathological features in Iranian Colorectal Cancer Patients. M.
Abachi’, M. Ghaffarpour>>®, M. Salati’, Z. Nour Mohammadi*, F. Ferei-
dooni*, F. Mahboudi"®, A. Adeli®, M. Houshmand?®. 1) Nanocina LTD,Teh-
ran Iran; 2) Medical Genetics Department, National Institute of Genetics
Engineering and Biotechnology, Tehran, Iran; 3) Iranian Research Organiza-
tion for Science and Technology (IROST), Tehran, Iran; 4) The cancer
institute of Iran, Imam Khomeini Hospital Complex, Tehran University of
Medical Sciences, Tehran, Iran; 5) Special medical center; 6) Pasteur Insti-
tute,Tehran Iran.

Background and Aim: Colorectal cancer (CRC) is one of the mostimportant
malignancies worldwide.The epidermal growth factor receptor (EGFR) sig-
naling pathway is usually activated in colorectal cancer. EGFR is expressed
in 30% to 85% of colorectal cancer patients. Dysregulation of EGFR signaling
has been shown to stimulate cell proliferation, angiogenesis, and metastatic
spread and to inhibition apoptosis. Tumour suppressor phosphatase and
tensin homologue (PTEN) is an important negative regulator for the PIP3/
Akt signalling pathway that promotes cell proliferation and inhibits apoptosis.
Inactivation of PTEN has been demonstrated in a variety of cancers.lt is
frequently mutated more often in colon cancer (9%). The p53 protein regu-
lates cell-cycle inhibition and apoptosis in response to DNA damage; thus,
mutation or deletion of TP53 resulting in loss-of function often leads to
uncontrolled cell growth The objective of this study was to investigate
whether the loss of nuclear EGFR ,PTEN and P53 expression correlates
with usual clinicopathological parameters. Materials and Methods: Patients
and tissue specimens: Tissue samples were obtained from 27 consecutive
patients with CRC who were diagnosed at Imam khomaini hospital, Tehran
University, Tehran,Iran from February 2007 to January 2010 (10 men and
17 women; age range,38-88 years; with median age of 61.3 years). All
tissues were frozen in liquid nitrogen immediately after surgery and stored
at -80°C until the extraction of RNA. Histopathological examinations were
performed and all tumours were confirmed as adenocarcinoma. Tumor histo-
logic type and grade of differentiation were defined according to the World
Health Organization criteria. Experssion analysis of EGFR,PTEN and P53
in tumor samples:Fresh tumors, containing at least 70% of neoplastic cells
and their adjacents were extracted for genomic RNA using the QlAamp Mini
kit (Qiagen in accordance with the manufacturer’s instructions, and then
was used as a template for first-strand cDNA synthesis by random priming.
followed, EGFR,PTEN and P53 expression status was determined by Real
time PCR . Results: In this study we demonstreated 67% overexpression
of EGFR, 23% and 13% Down regulation of PTEN and P53 respectivly in
colorectal cancer patients .It seems that the high level expression of EGFR
play more important in Iranian colorectal cancer patients.

516/T

Detection of BRCA1 and BRCA2 mutations by High-Resolution Melting
curve analysis in breast cancer patients from Thailand and Pakistan.
J. Ahmad’ 2, S. Sangrajrang®, F. Le Calvez-Kelm', N. Kakar?, C. Voegele’,
S. Daud?, O. Sinilnikova®, S.V. Tavtigian®, F. Lesueur’. 1) Genetic Cancer
Susceptibility, International Agency for Research on Cancer, Lyon, France;
2) Dept of Biotechnology and Informatics, BUITEMS, Quetta, Pakistan; 3)
National Cancer Institute, Bangkok, Thailand; 4) National Center of Excel-
lence in Molecular Biology, University of Penjab, Lahore, Pakistan; 5) Hos-
pices Civils de Lyon, Centre Léon Bérard, Lyon, France; 6) Dept of Oncologi-
cal Sciences, Huntsman Cancer Institute School of Medicine, University of
Utah, Salt Lake City, UT, USA.

The spectrum of BRCA1 and BRCA2 mutations has been characterized
in different populations worldwide with significant variation of the relative
contribution of these genes to breast cancer between the populations. How-
ever, the contribution of mutations in these two genes to breast cancer
patients in Pakistani and Thai populations remains relatively unexplored
apart from a few genetics studies. Hence, we aimed to perform comprehen-
sive BRCA mutation screening to characterize the frequency and spectrum
of mutations within these two genes in a group of high-risk familial or early
onset cases, which forms the largest group of breast cancer patients in
these two Asian populations. 143 Thai cases and 85 Pakistani cases were
enrolled in the study. The entire coding sequence of both genes was scanned
for mutation using High Resolution Melting curve analysis followed by DNA
sequencing. Two known BRCA1 mutations (p.E1250X and p.G1770fs) and
two BRCA1 mutations that are not reported in the BIC database (p.S423fs
and p.S1057fs) were observed. The nonsense mutation p.E1250X was
identified in two unrelated Thai cases. The frameshift mutation p.S423fs
was identified in a Thai case whereas the two other frameshift mutations
were identified in two Pakistani cases. In the case of BRCA2, three 3
frameshift mutations (p.E1577fr, p.R1704fr and p.S2559fr) and one non-
sense mutation (p.Q1107X) were identified. The nonsense mutation was
identified in a Pakistani case and was already reported in BIC database,
whereas the three frameshift mutations are novel. p.E1577fr was identified
in a Pakistani case, p.R1704fr in two Thai cases, and p.S2559fr in one Thai
case. In addition to the pathogenic mutations described above, we identified
also some variants of uncertain clinical significance: one known inframe
deletion in BRCA1 (p.K1110del), two evolutionarily unlikely missense substi-
tutions (p.G1788C in BRCT domain of BRCA1 and p.G2901D in DNA binding
domain of BRCA2) that are predicted to affect protein function, as well as
anumber of likely to be neutral missense variants, silent variants and intronic
variants in both genes. In summary, our findings show that BRCA1 and
BRCAZ2 account for a substantial proportion of hereditary breast cancer and
early-onset breast cancer cases in Thailand and in Pakistan. Cost-benefit
calculations would be required to determine the circumstances under which
BRCA gene testing would be beneficial in these middle-income countries.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Breast Ductal Lavage Revisited: The Case for Using Molecular Markers.
W.A. Alkhayal’, S.C. Willey”#, C.X. Cocilovo™#, E.D. Feldman™4, M.K.
Sidawy?#, A-M. Noone®#, M. Sharifi*, J.D. Rone?, L.R. Cavalli*, B.R. Had-
dad*. 1) Surgery, Georgetown University Hospital, Washington, DC; 2)
Pathology, Georgetown University Hospital, Washington, DC; 3) Biostatis-
tics, Bioinformatics, and Biomathematics, Georgetown University, Washing-
ton, DC; 4) Lombardi Comprehensive Cancer Center, Georgetown Univer-
sity, Washington, DC.

Introduction: The diagnostic power of ductal lavage (DL) cytology for early
detection of breast cancer is controversial. Our aim is to develop additional
screening methodologies to complement cytology and improve early detec-
tion of breast cancer. To achieve our goal, we have established a unique
biorepository of DL specimens linked to medical history, and tumor and
blood samples from the same patient. These specimens are being used to
optimize methods for simultaneous evaluation of multiple molecular markers
in the same sample. The first phase of the study (establishment of the
biorepository and cytology evaluation of DL) will be reported. Methods: One
hundred twenty four patients with unilateral breast cancer were prospectively
enrolled in an IRB-approved protocol at Georgetown University Hospital
between April 2008 and April 2010. DL fluid was obtained from each patient
in the operating room under anesthesia immediately before surgery. In each
case two DL fluid samples were obtained: one from the breast with cancer
and the other from the contralateral normal breast (control). Multiple aliquots
from each DL sample were saved for future studies. One aliquot was used
for cytology evaluation which was reported under the following categories:
insufficient cells, benign cells, mild atypia, severe atypia, and malignant
cells. Full clinical and demographic information was entered into a database.
Results: Of the 124 women who were enrolled, 114 qualified for the study.
Sufficient cells for cytology were present only in 47 (41%) of the affected
breast specimens and in 43 (38%) of the non-affected control breasts. In
the cases where cytology was possible, we found that in the affected breasts,
51% showed benign cytology, 30% mild atypia, 13% severe atypia, and
only 6% malignant cells, compared to 65%, 28%, 7%, and 0%, respectively,
in the control, non-affected breasts. Further statistical analysis is being
conducted to assess the correlation of these findings with patients’ clinical
data and demographics. Conclusion: Our preliminary analysis confirms that
cytologic evaluation of the DL fluid alone is not sufficient for early breast
cancer detection. These findings support our ongoing studies to develop
molecular biomarkers that will improve the diagnostic power of DL fluid.
Furthermore, these molecular methods can be used to evaluate ductal fluid
obtained through other approaches such as nipple aspirate fluid (NAF), and
to study spontaneous nipple discharge.

518/T

A Novel resequencing Diagnostic Microarray: RDMGGA1.0 chip, custo-
mized to diagnose mutations in patients with Breast, Ovarian, Colon,
Skin and Multiple Cancers. D. Bercovich’, y. Plotsky?, T. Guy?, S. Allon-
Shalev®, AM. Lichanska®*, LA. Borsuk®, C. Tibbetts*. 1) Human Genetic Lab,
Tel Hai Academic College, Israel; 2) Galil Genetic Analysais (GGA), Kazarin
12900, Israel; 3) The Institute for Genetics, Ha’'Emek Medical Center, Afula
18101, Israel; 4) TessArae, Potomac Falls, VA 20165 USA.

Despite the remarkable progress in identifying the genes causing the most
common inherited cancers, current diagnostic algorithms do not incorporate
all genes and known mutation analysis in the clinical evaluation of affected
patients and relatives. In addition, the large genes size and the lack of highly
predominant mutational hotspots for most populations frequently make
mutation detection in these cancer genes outstandingly challenging, which
is costly and time consuming. The interpretation is even more complex as
a result of poor studies of gene-gene interactions and genotype-phenotype
relationships. To fulfill this technological gap, we developed a new custo-
mized resequencing gene chip (RDMGGA1.0) that is focused on 11 genes:
BRCA1, BRCA2, APC, MUTYH, MLH1, MSH2, MSH6, TP53, PTEN, P16
and KRAS simultaneously, in a single assay, with high call rate and accuracy.
probes were designed to identify each base for all exons, 20 bases of
intronic sequence bordering exons in the main tiles, and 3320 most frequent
mutations were subtiled. The array uses the Affymetrix resequencing plat-
form. Novel software was developed by TessArae for the data analysis.
Amplicons were hybridized to the chip, and nucleotide detection was vali-
dated by standard capillary sequencing methods. Hybridization of amplicons
with the chip produced high nucleotide sequence readout for all 11 genes
in a single assay, with an automated call rate of over 98%. The accuracy
of nucleotide calls was 99.99% when compared with capillary sequencing.
The new resequencing chip enables efficient analysis of 11 genes with a
high call rate and accuracy in one assay, and identifies disease-causing
mutations.

519/T

Breast cancer genetics: Lobular histology may be a negative predictor
of BRCA mutations. C. Delozier’?3, A. Rahman®, E. Ubias’. 1) Genetic
Medicine, Central CA Faculty Med Group, Fresno, CA; 2) Saint Agnes
Medical Center, Fresno, CA; 3) University of California San Francisco-
Fresno Medical Education Program, Fresno, CA.

Lobular breast cancer represents 10-20% of all breast malignancies. Con-
stitutional mutations in cadherin, a cell-adhesion molecule, result in a high
risk of lobular breast and diffuse gastric cancers. However, BRCA-1 and
BRCA-2 are the genes most frequently implicated, and tested for, in “mono-
genic” predisposition to breast cancer. Soon after clinical testing for BRCA
mutations became available, a flurry of publications appeared comparing
the histological characteristics of breast cancers in patients with BRCA-1
vs. BRCA-2 vs. BRCA-X (negative for BRCA mutations)patients. The next
wave of publications was epidemiological, whereas the current focus is
molecular profiling of breast cancers, primarily for somatic mutations. In the
interim, histology has been displaced as a major consideration in genetic
risk assessment. We believe that lobular histology may be as important a
negative predictor of BRCA status as pre-menopausal age at diagnosis is
a positive predictor. Although infrequently considered, there is some data
from the literature to support this idea. Our personal experience is as follows:
We have counseled and tested 174 breast cancer patients at significant
risk of carying a BRCA mutation, for whom histology was available/adequate
and BRCA results were unequivocal. Lobular breast cancer was under-
represented (10/174, 5.7%). Of these 174 breast cancer patients, 22 (12.7%)
had a BRCA 1-2 mutation; four of these women had bilateral disease. All
26 tumors were of ductal histology. 152 patients (87.3%) were negative for
BRCA 1-2 mutations. All ten lobular breast cancer patients were in this
group. Histological analysis is an integral part of every cancer patient’s
evaluation. Why not take it into consideration in genetic risk assessment?

520/T

Uveal Melanoma Exome Sequencing. T. Ganguly’, S. Sherrill Mix', E.
Toorens’, E. Chao?, C. Shields®, A. Ganguly®. 1) DNA Sequencing Facility,
School of Medicine, University of Pennsylvania; 2) Department of Genetics,
School of Medicine, University of Pennsylvania; 3) Wills Eye Hospital,
Thomas Jefferson University, Philadelphia.

Uveal melanoma (UM) is a rare,adult onset primary malignant ocular dis-
ease with a significantly high degree of mortality. Monosomy 3 in the tumor
is associated with poor prognosis.

We initially performed cancer exome sequence capture using Nimblegen
method on two DNA samples,each pooled from four UM lesions with chromo-
some 3 disomy and four with monosomy respectively. We then followed by
sequence capture of matched blood and tumor DNA on the Agilent Whole
Exome capture platform. The captured DNA samples were sequenced on
454 and lllumina platforms. The results were analyzed using Gigabayes
and Mosaik softwares. The software NextGene (Softgenetics, PA) was then
used to eliminate duplicate reads representing bias in the capture step to
eliminate false positives.

Cancer exome sequencing identified 211,701 and 158,653 changes within
12 basepairs of any coding exon on the lllumina platform for disomy 3 and
monosomy 3 samples respectively. The numbers of changes were 151,037
and 151,706 respectively on the 454 platform. After filtering for optimal
coverage (> 16 reads for lllumina; >8 reads for 454 platform), presence of
reads in both directions and eliminating sequence changes in homopolymer
regions, we found 18 mutations shared between the two sequencing plat-
forms for the disomy 3 UM samples and 12 for the monosomy 3 UM samples.
These results were all validated by Sanger sequencing. A frameshift muta-
tion in BAP1 gene was observed in 25% of reads for both UM samples.
The BAP1 gene is a tumor suppressor gene that functions in the BRCA1
growth control pathway. Its role in UM tumorigenesis is not known.

The genes with detected mutations were not same for all samples. These
changes may represent somatic passenger mutations. The driver mutations,
if present, are probably outside the cancer exome. We expect to identify
the latter from the results of whole exome sequencing. The results translate
basic cytogenetic observations into identification of clinically relevant bio-
markers of metastasis and potential therapeutic targets in UM.

This work was partly supported by AACR-Amgen, Inc Fellowship in Clinical/
Translational Cancer Research - 07-40-11-CHAO.
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521/T
Analysis of mutations of the Epidermal Growth Factor Receptor Tyro-
sine Kinase domain in Non-Small Cell Lung Cancer Brazilian patients.
J. Garcia Carneiro’, L. Batos-Rodrigues’, F.A. Bianchi-Leidenz’, R. Melilo-
Carolino’, M.A. Bicalho™2, A. Vilhena?, N. Amaral? L. De Marco’. 1) Molecu-
lar Medicine Dpt, UFMG, Belo Horizonte, Minas Gerais, Brazil; 2) Thoracic
Section, Julia Kubitscheck Hospital, Belo Horizonte, Minas Gerais, Brazil.
Lung cancer is a major cause of cancer-related deaths worldwide due to
its high incidence, malignant behavior and lack of major advancements in
treatment strategy. Accumulated evidences show that epidermal growth
factor receptor (EGFR) is strongly implicated in the development and pro-
gression of numerous human tumors, including lung cancer. Somatic muta-
tions in the tyrosine kinase (TK) domain of EGFR gene are associated to
patient’'s response to TK inhibitors, such as gefitinib and erlotinib. Among
all EGFR mutations already reported, small in-frame deletions in exon 19
and a point mutation in exon 21 at nucleotide 2573, leading to a substitution
of leucine by arginine at codon 858 (L858R) account for ~90% of EGFR
mutations associated with lung adenocarcinomas. Although EGFR muta-
tions are well-studied worldwide, there are no sufficient data about their
prevalence in the Brazilian population. Therefore, our study aimed to deter-
mine the prevalence of EGFR mutations in 42 Brazilian patients. Since
ethnicity appears to play a significant role in determining the percentage of
patients with mutations, we correlated our molecular findings with ancestry
analyses. Our results showed the presence of exon 19 deletions in only
7.1% of cases. L858R mutation was not found in any of our cases. Ancestry
analysis showed a strong African component in cases when compared to
control group. For the case group, the proportions of Europeans, Africans
and Amerindians were 0.8419 + 0.0257 (mean + SE), 0.1153 + 0.0211 and
0.0427 + 0.0105, respectively, while for the control group, the results were
0.9162 £ 0.0181, 0.0450 + 0.0099 and 0.0386 + 0.0101, respectively. Differ-
ences in proportions of African genomic ancestry between the two groups
were significant (p value = 0.0004, p<0.05). Our data suggest that Brazilian
patients with lung cancer have a low percentage of EGFR mutations that
may be explained by the strong African component found in our samples.

522/T

Frequency evaluation of PIK3CA mutations in exons 9 and 20 in Iranian
colorectal cancer patients. M. Ghaffarpour’?°, E. Mohammadi Pargoo®,
M. Abachi*, S. Sobhani®, Z. Nour Mohammadi®, F. Fereidooni®, M. Housh-
mand™®. 1) Medical Genetics Department, National Institute of Genetic Engi-
neering and Biotechnology, Tehran, Tehran, Iran; 2) Iranian Research Orga-
nization for Science and Technology (IROST), Tehran, Iran; 3) Islamic Azad
University Science and Research Campus, Tehran, Iran; 4) Nanocinna Ltd,
Tehran ,Iran; 5) The cancer institute of Iran, Imam Khomeini Hospital Com-
plex, Tehran University of Medical Sciences, Tehran, Iran; 6) special medical
center,Tehran,lran.

Background and Aim: Colorectal cancer (CRC) is one of the mostimportant
malignancies worldwide and it is the third most common cancer amongst
Males and the fourth amongst females in Iranian cancer patients. PI3Ks
are heterodimeric kinases involved in the control of cel=AClular growth,
transformation, adhesion, and apoptosis. Somatic mutations of PIK3CA were
described in CRCs with a frequency ranging from 13.6% to 32%.In CRCs, 3
mutational hot spots were described (E542K, E545K, and H1047R), covering
about 80% of all PIK3CA mutations.The aim of this study was to identify
PIK3CA gene mutations in exons 9 and 20 among Iranian CRC patients, and
to consider whether they are linked with the clinicopathological parameters.
Materials and Methods: Patients and tissue specimens: Tissue samples
were obtained from 27 consecutive patients with CRC (10 men and 17
women; age range, 32-88 years; with median age of 61.3 years). Histopatho-
logical examinations were performed, and all tumors were confirmed as
adenocarcinoma. Mutational analysis of PIK3CA in tumor samples: Fresh
tumors, containing at least 70% of neoplastic cells and their adjacents were
extracted for genomic DNA using the QlAamp Mini kit (Qiagen in accordance
with the manufacturer’s instructions. We searched for PIK3CA mutations in
exons 9 and 20.PIK3CA exon 9 includes codons 542 and 545, PIK3CA
exon 20 where the large majority of mutations occur in this genes.The
PIBKCA mutational analyses were made by means of PCR sequencing.
Results and conclusion: 21 (77.77%) patients had adenocarcinomas and 6
(22.23%) had mucinous adenocarcinomas. patients had stage |, Il and Il
or IV disease with14.76%, 44.44%and 40.8% respectively and histological
grade I, Il and Il with 66.6%,25.92% and 7.4%. respectively. Among the
27 samples analyzed (21were primary tumors and 6were metastases). The
frequency of mutations in PIK3CA were present in 11.1% (3 of27) of the
samples (11.1% mutation in exon 9(c.1633G>A E545K and no mutation in
exon 20).The presence of PIK3CA mutation was not a significance associ-
ated with gender, histological grade, age, or cancer stage in patients with
adenocarcinoma of the CRC(P>0.05).Although many study have been
shown in CRCs, 3 mutational hot spots (E542K, E545K, and H1047R) ,our
study indicated mutations were just in exon 9(E542K) and more samples
should be investigate in exon 9,20 and other exons of PIK3CA gene.

523/T

Genetic heterogeneity in Tg-Interacting Factor (TGIF) expression is a
modifier of acute myeloid leukemia. R. Hamid’, J. Means?, S. Brandf?.
1) Dept Pediatrics, Div Med Gen, Vanderbilt Univ Sch Med, Nashville, TN;
2) Dept Medicine, Vanderbilt Univ Sch Med, Nashville, TN.

TGIF is a homeobox repressor, which has been associated with holopro-
sencephaly however its role in any other human disease is not known.
Interestingly TGIF is expressed in hematopoietic stem cells (HSC) and
interacts with RA and TGF-f pathways both involved in HSC function. We
have previously shown that there is considerable variation in TGIF expres-
sion in acute myeloid leukemia (AML) derived cell lines. In trying to further
understand the basis of this observed variability in TGIF expression, we
used real-time PCR to analyze 70 primary AML blast samples for TGIF
mRNA abundance. We found that TGI/F expression was a continuous vari-
able with an eight-fold difference in TGIF mRNA levels between the lowest
and the highest expressers. Sequence and southern blot analysis of TGIF
genomic region in these 70 patients ruled out mutations or gene
rearrangements as a cause of this variability in expression. We did notice
several previously reported coding and promoter SNPS but none showed
significant association with TGIF expression. We then hypothesized that
the heterogeneity in TGIF expression is genetic/inherited in nature and as
such present in normal individuals. To explore this hypothesis we determined
TGIF mRNA abundance in peripheral blood mononuclear cells from 20
CEPH families (200 total individuals). Our data showed that in CEPH sam-
ples, TGIF expression was a continuous variable with a ~20 fold difference
in expression between the lowest and the highest expresser. We then investi-
gated whether the variability in TGIF expression in primary AML samples
had a clinical consequence for these patients. Log-rank analysis showed
that TGIF expression in AML patients, correlated significantly with overall
survival (P <0.0001). Analyzed as a continuous variable, lower TGIF expres-
sion was associated with a significantly shorter overall survival (5.5 months
vs. 54.0 months) than those with higher expression (P < 0.0001). Finally,
when patients were grouped by TGIF expression and level of expression
related to survival, a dose-dependent relationship between TGIF expression
and outcome was suggested. These data were confirmed in an independent
cohort of 285 Dutch AML patients. In conclusion our data suggest that a)
TGIF expression is likely a quantitative expression trait and b) as such it
may act as a true modifier of AML. These finding have biologic implications
for both AML and possibly holoprosencephaly.

524/T

FREQUENCY OF THE TSER 2R/3R POLYMORPHISM IN THE TYMS
GENE AND ITS ASSOCIATION TO BREAST CANCER IN A MEXICAN
POPULATION. B. Lazalde™?2, G. Zambrano-Galvan?, N. Jimenez-Soto?, M.
Reyes?. 1) Biomedical Res Unit, Mexican Inst Social Security, Durango,
Mexico; 2) Faculty of Medicine, Universidad Juarez del Estado de Durango,
Durango, Dgo. Mexico.

Background: It has been suggested that the TSER 2R/3R polymorphism
(a 28-bp tandem repeat) in the TYMS 5'-untranslated region, is linked to
modification in risk for some cancers. It also appears to affect the therapeutic
and toxic effects of 5-fluorouracyle because thymidylate synthase, the prod-
uct of TYMS, is its target. Aim: To study the frequency and association
of TSER 2R/3R polymorphism of TYMS with breast cancer in a Mexican
population. Metods: A hospital-based case-control study was conducted in
98 incident ductal breast cancers in women attended in the Cancer State
Center of Durango, Mexico, group matched by age with 91 controls. TSER
2R/3R typification was done from genomic DNA by PCR. Hardy-Weinberg
equilibrium and tests for association were done with a software of the Institute
of Human Genetics of the Technological University of Munich. Results: Case
and control groups were in Hardy-Weinberg equilibrium. Allelic frequencies
were: 2R, 0.44 vs 0.39; 3R, 0.56 vs 0.61, and genotypic frequencies 2R/
2R, 0.17 vs 0.11; 2R/3R, 0.53 vs 0.56; 3R/3R, 0.30 vs 0.33, for cases
and controls respectively. Armitage’s trend test: common OR=0.78, p=0.30.
Significant allelic or genotypic differences between groups were not found.
Conclusions: There was a high frequency of the TYMS TSER 2R/3R poly-
morphism in the studied groups, but association to breast cancer was not
found. On the other hand, due to the high frequency found, the TSER 2R/
3R genotyping could be worth with pharmacogenetic aim regarding treat-
ment with 5-fluorouracyle and analogs.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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MiRNA-150 AND miRNA-155 expression patterns are distinct in acute
myeloid leukemia versus blast phase of chronic myelogenous leuke-
mia associated with inv(3)(q21926). P. Lennon’, J. Han, S. Mulligan’,
P. Hu', C. Yin?, P. Lin? 1) Molecular Genetic Technology Program, School
of Health Professions, UT-MD Anderson Cancer Center, Houston, TX; 2)
Department of Hematopathology, UT-MD Anderson Cancer Center, Hous-
ton, TX.

Inv(3)(921926) is a rare recurrent cytogenetic aberration observed typically
in acute myeloid leukemia (AML) or blast phase of chronic myelogeneous
leukemia (CML- BP). The mechanism of how inv(3) causes leukemia is
unknown. A unique feature of AML with inv(3) is that affected patients often
have an increased platelet count but profound anemia due to dysregulation
of megakaryopoiesis. MiRNA-150 has been shown previously to enhance
megakaryopoiesis at the expense of erythropoiesis. MiRNA-155 has been
shown to modulate megakaryopoiesis at the hematopoietic progenitor/pre-
cursor level by targeting some transcription factors, and that decline of
miRNA-155 is required for proliferation and differentiation of megakaryo-
cytes. We hypothesized that in AML or CML-BP associated with inv(3),
miRNA-150 and miRNA-155 may contribute to or determine the clinical
characteristics of these diseases. To test this, we analyzed miR-150 and
miR-155 expression levels in 13 leukemic samples with inv(3) including
AML (n=5), CML-BP (n=6) and CML-chronic phase (n=2) by using real-
time reverse-transcriptase quantitative polymerase chain reaction. A case
of chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL)
was included as a control. Total RNA extraction was obtained from formalin-
fixed paraffin embedded tissue sections. MiRNA-150 and 155 of the total
extract were targeted for cDNA conversion (Applied Biosystems’ Reverse
Transcription Kit). Real-time polymerase chain reaction was used to examine
their expression levels. Relative quantitations were analyzed by delta-delta
CT method. We found significantly increased miR-150 expression in all 13
cases, particularly in AML and CML-BP. By contrast, expression of miR-
155 was increased in CML-BP but decreased in AML and CML-CP. We
conclude that miRNA-150 and miRNA-155 expression patterns are distinct
among AML, CML-BP and CML-CP. The significantly increased level of miR-
150 expression in AML and CML-BP in comparison to CML-CP suggests that
miR-150 is implicated in the acute onset or blast transformation, and hence
facilitates a more aggressive disease. Also, the differential expression of
miR-155 in CML-BP versus AML and CML-CP suggests that it is more
implicated in blast transformation than de novo disease. Further studies to
compare miR-150 expression in AML and CML-BP cases with or without
inv(3) are warranted to explore its potential as a marker for prognosis and
targeted therapy.

526/T

Oncogenesis of retinoblastoma associated to the SNPs of low fre-
quency from RB1 gene in Mexican pediatric patients affected with
hereditary and non hereditary disease. M. Macias-Vega’, J.C. Juarez’,
J.C. Ordaz’, V. Bosch’, M. Chavez', N. Carranza’, C. Leal’, P. Gariglio?,
R. Ocadiz?, O.A. Pérez’. 1) Laboratorio de Oncologia Experimental, Instituto
Nacional de Pediatria, Mexico D.F., Mexico; 2) Departamento de Patologia
Molecular, CINVESTAV IPN, Mexico D.F., Mexico.

BACKGROUND: The single nucleotide polymorphisms (SNPs) from RB1
gene have been classified in two groups: of high frequency (* 5%) (normal
alleles) and of low frequency (£ 5%) (risk alleles), some of them have
been found like haplotypes, formed by risk alleles in heterozigosity and
homozigosity associated with a high predisposition to develop the disease,
with a differential response to the Chemotherapy and have been considered
like prognostic markers in patients affected with breast cancer, hereditary
retinoblastoma and ovarian cancer. OBJECTIVE To determine the frequency
of the risk alleles from RB1 gene in pediatric patients. MATERIAL AND
METHODS DNA samples from peripheral blood of 73 patients were ana-
lyzed, all samples were genotyped for 15 SNPs from RB1 gene by mean
of allelic discrimination with Tag-Man probes. RESULTS The results show
that in the control group the normal alleles occurred in homozigosity at 100%
in five allelic markers C-779216, C-3042266, C-779170, C-33789354 and
C-31604223 whereas in patients group it occurred only in one marker C-
33789354, and only two markers more show a frequency nearest to 100%
(C-779170 85%, C-31604223 95%), in relation to the risk allele, it was found
in heterozigosity in 14 markers in the patients group while it occurred in 7
markers in the control group and it was found in homozigosity in 12 markers
in the patients group and only in 6 markers in the control group. CONCLU-
SIONS Clearly the risk allele is find in high frequency both homozygosity
and hetrozygosity in the patients group so the oncogenesis of retinoblastoma
is associated with the risk alleles (SNPs) of the RB1 gene, however the
extensive analysis of haplotypes will allow in a second phase to determine
if any association exist among risk markers and clinical aspects of the
disease like a different response of each patient to the pharmacology treat-
ment, its utility like prognostic factor of the malignancy and for the opportune
detection of haplotype carriers with high risk to inheriting the disease with
at least one affected member as well as it application in diagnostic processes
in human preimplantation treatments for assisted reproduction purposes.
CONACYT-71020, INP-07/040.

527IT

Genomic Signature of Metastasis in Prostate Cancer Health Disparity.
A. Pearlman’, C. Campbell’, E. Brooks', A. Genshaft', S. Shajahan’, M.
Ittmann?, G. Bova®, J. Melamed®, R. Schneider®, Y. Shao®, H. Ostrer’. 1)
Pediatrics Dept, NYU Langone Medical Center, New York, NY; 2) Pathology
Dept, Baylor College of Medicine, Houston, TX; 3) Pathology Dept, Johns
Hopkins University School of Medicine, Baltimore, MD; 4) Pathology Dept,
NYU Langone Medical Center, New York, NY; 5) Microbiology Dept, NYU
Langone Medical Center, New York, NY; 6) Biostatistics Division, NYU
Langone Medical Center, New York, NY.

Prostate cancer is the most commonly diagnosed cancer in men. When
detected early, prostate cancer can be cured, although most therapies, such
as radical prostatectomy and radiation therapy, often result in significant
side effects, including erectile dysfunction and urinary incontinence. Current
biomarkers of metastatic potential have limited predictive value, resulting in
life-preserving, albeit debilitating, radical treatments. In Caucasian American
(CA) men, the disease is indolent in ~75% of diagnosed cases when left
untreated. The disease is more prevalent and aggressive among African
American (AA) men, resulting in a well-known racial health disparity. To
investigate the genomic basis of metastatic disease and this disparity, we
studied the somatic copy number alterations of primary tumors from 29 AA
and 20 CA men and 52 hormone refractory metastasis samples from 12
CA patients with multiple metastases collected at autopsy. All 49 primary
tumors had clinical attributes associated with invasive local disease, includ-
ing stage II-IV and Gleason score 5-9 that were similar between the AA
and CA groups. Unsupervised hierarchical clustering of a summarized
metastasis profile along with the 49 primary tumors resulted in the compelling
observation that 8 out of 29 AA primary tumors (28%) segregated with the
metastasis cluster, whereas only 2 out of 20 CA primary tumors (10%)
segregated with the metastasis cluster. This 2.8-fold ratio (bootstrap 95%
confidence interval = 1.7-3.78, 800 iterations) of AA primary tumors over
CA primary tumors was consistent with the previously reported rate of racial
health disparity of mortality. A novel genome scanning method developed
in-house identified genes undergoing natural selection in the metastases.
The top candidate genes, KCNQ3, KCNB2, ASAH1, CDH13 and WWOX,
that are potential drivers of the metastatic process and correlates of the
racial health disparity may do so by facilitating the escape from anoikis
through the control of potassium ion and ceramide concentrations. A risk
model based on the top candidate metastasis signature genes predicted a
metastasis cohort (n=14) with sensitivity-AUC = 0.95. These observations
can be harnessed to gain a deeper understanding of the basic cellular
biology of metastasis and can be used clinically to predict whether a primary
tumor is likely to metastasize.

528/T

Prevalence of common mutation frequency in codons 12, 13 of K-ras
gene among Iranian colon cancer patients. S. Sobhani’, M. Ghaffarpour?,
Z. Nour Mohammadi®, M. Houshmand?. 1) Islamic Azad University Science &
Research Campus, Tehran, Tehran, Iran; 2) Medical Genetics Department,
National Institute of Genetics Engineering and Biotechnology, Tehran, Iran;
3) The cancer institute of Iran, Imam Khomeini Hospital Complex, Tehran
University of Medical Sciences, Tehran, Iran.

Back ground and Aims: Colorectal cancer (CRC) is the most gastrointesti-
nal cancer in United States and Europe, and the third most common cause
of cancer-related death. The development of colorectal cancer is a multiple
process that can take place, because of the various mutations in proto-
oncogenes, tumor suppressor genes, and epigenetic changes in DNA too.
K-ras gene encodes a signal transducer protein which is a GDP/GTP binding
protein. Mutation analysis in K-ras is known as a predictive biomarker in
colorectal cancer. According to recent researches, somatic mutations in
codons 12, 13 of K-ras gene are discovered in 40% - 50% human CRCs.
The aim of this study was to estimate the contribution of K-ras gene mutations
in codons 12, 13 in the incidence, and its association with clinicopathologic,
sex, stage and familial history in Iranian colon cancer patients. Materials
and Methods: Genomic DNA was extracted from tissue samples using
QIlAamp mini kit. Exon 1 which includes codons 12, 13 as two hot spots in this
gene, was amplified with specific primers. After running the PCR products on
1.5% agarose gel, they were analyzed with automated sequencing method.
Finally, we have blasted the sequences in ncbi, and statistical analysis of
the data performed with SPSS software. Results: In this study, we have
analyzed 18 (12F, 6M) tissue specimens of colon cancer patients using
PCR/Sequencing method for codons 12, 13 of K-ras gene. 3 of 18 patients
(16.6%) have shown a point mutation in codon 12 (2 G>A, 1 G>T) and none
of them (0%) have shown mutation in codon 13. The presence of K-ras
mutation does not have a significant association with gender, histological
grade, age or cancer stage in patients with adenocarcinoma of the CRC
(P>0.05). Discussion: mutation in exon 12, 13 are not common in Iranian
patients. We suggest whole genome sequence for our patients.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Biomarkers of response to IGF1R inhibition in osteosarcoma. K. Sol-
Church’, E.A. Kolb?, D. Kamara?, D.L. Stabkey’. 1) Dept Biomedical Res,
Alfred | duPont Hosp Children, Wilmington, DE; 2) Cancer Therapeutics
Laboratory, Alfred.l. duPont Hospital for Children, Wilmington, DE.
Objective: To evaluate signaling pathways influencing response in osteo-
sarcoma (OS) tumors to the inhibition of the IGF-1 receptor (IGF1R). Meth-
ods: Recent preclinical studies have demonstrated that a subset of osteosar-
coma xenografts is consistently sensitive to IGF1R inhibitors (0S1, OS2,
0S9 and 0OS17) and a subset consistently resistant to IGF1R inhibitors
(OS31 and OS33). This study investigates molecular pathways that differen-
tiate the tumor lines. Results: Following inhibition of IGF1R with the inhibitor
R1507, a fully humanized monoclonal antibody, xenograft tumor lines sensi-
tive to IGF1R inhibition demonstrate a decrease in IGF1R, EGFR, AKT and
MAPK phosphorylation within 48 hours of treatment. In contrast in the 2
resistant tumors OS31 and OS33, there is an increase in AKT and MAPK
phosphorylation as well as EGFR mRNA and protein expression. Loss of
TP53, a negative regulator of EGFR was also observed in both resistant
tumors. In addition, a known Sp1 polymorphic binding site at -216 on the
EGFR promoter is able to predict tumor response: IGF1R inhibitor sensitive
tumors either carry the -216 T/T, and G/T genotype corresponding to higher
constitutive EGFR protein expression. The 2 tumor lines resistant to IGF1R
inhibition are homozygous G at this site. The G/G polymorphism predicts
lower constitutive expression of EGFR but a rapid induction of EGFR expres-
sion and signaling in response to IGF 1R inhibition. Transfection assays with
the T and G genotypes using a luciferase reporter confirm these results.
Pathway focused gene expression analysis and miRNA profiling are ongoing
that will give clues as to the mechanism of response to chemotherapy in
these tumor types. Conclusion: OS cells and tumors resistant to R1507 may
survive in the presence of IGF-IR signal inhibition through an increase in
EGFR expression mediating signaling involving MAPK. Efficiency of this
change in EGFR expression can be predicted by a SNP in the EGFR
promoter. Inducible mechanisms of resistance should be evaluated in sarco-
mas in response to potent targeted therapies.

530/T
Clinical utility of inherited markers in determining need for repeat
biopsy: results from placebo arm of the REDUCE® study. J. Sun’, A.K.
Kader"?, P.J. Newcombe®, B.H. Reck*, S.T. Kim', T. Jin', Z. Zhang’, S.
Tao', G.T. Platek*, C.F. Spraggs®, J.C. Whittaker®, V.E. Mooser®, J.D.
McConnellP, S.L. Zheng', L.D. Condreay®, R.S. Rittmaster?, J. Xu’2. 1)
Center for Cancer Genomics, Center for Human Genomics, Wake Forest
University School of Medicine, Winston-Salem, NC, USA; 2) Dept of Urology,
Wake Forest University School of Medicine, Winston-Salem, NC, USA; 3)
GlaxoSmithKline Research and Development, Harlow, UK; 4) GlaxoSmithK-
line Research and Development, Research Triangle Park, NC, USA; 5)
GlaxoSmithKline Research and Development, King of Prussia, PA, USA.
Purpose: Management of men following negative prostate biopsy for pros-
tate cancer is challenging. The predictive performance of currently available
clinical parameters such as prostate specific antigen (PSA) for prostate
cancer is limited. Recently, 33 PCa risk-associated single nucleotide poly-
morphisms (SNPs) have been identified from genome-wide association stud-
ies. We sought to assess whether supplementing existing predictors with
the prediction of prostate cancer on subsequent biopsy. Methods: Study
subjects included 1,654 men in the placebo arm of the four-year randomized
REduction by DUtasteride of prostate Cancer Events (REDUCE®) trial,
where all subjects had PSAs between 2.5-10.0 ng/mL, a negative prostate
biopsy at baseline and underwent scheduled prostate biopsies at years 2
and 4. Results: Of 1,654 men who had at least one prostate biopsy over
four years, 410 (25%) and 124 (7%) were diagnosed with prostate cancer
and high-grade PCa (Gleason grade > 7), respectively. Differences in the
genetic score between men with positive and negative biopsies were highly
significant even after adjusting for other clinical variables (P = 3.58 x 1078).
The AUC for prostate cancer prediction of the genetic score was 0.59, higher
than any other individual clinical parameters including PSA (AUC = 0.54).
When the genetic score was added to the best clinical model including five
parameters (age, family history, free/total PSA ratio, prostate volume, and
number of cores at base biopsy), the AUC increased from 0.60 to 0.64. The
differences in detection rates between men with lower or higher genetic risk
at each quartile of estimated risk based on the best clinical model ranged
from 9.31% to 13.66% for prostate cancer and 2.89 to 6.16% for high-grade
prostate cancer, providing strong evidence for the added value of genetic
markers in risk prediction. Conclusions: For men with an initial negative
biopsy, genetic markers may be used to supplement existing predictors
to better predict for prostate cancer and high-grade prostate cancer on
subsequent biopsy.

531/T

Altered miRNA expression in lymphoblastoid cell lines of Finnish famil-
ial prostate cancer cases. T. Wahlfors’, H. Mattila’, D. Fischer?, M. Schin-
dler?, H. Oja?, J. Schleutker’. 1) Lab Cancer Gen, Inst Med Tech, University
of Tampere, Tampere, Finland; 2) Tampere School of Public Health, Univer-
sity of Tampere, Finland.

Identifying new risk factors and explaining their functionality in prostate
carcinogenesis and prostate cancer prognosis would have instant clinical
utility, especially with aggressive disease status. Non-coding RNAs, like
miRNAs can be informative for the identification of men who may be at
elevated risk for prostate cancer and men at risk for developing a more
aggressive disease outcome. Based on the current knowledge predisposi-
tion to PrCa is arising from multiple alterations in the genome and most
often these variations are low penetrant and challenging to find. Since
considerable amount of miRNAs are located within intronic regions and
regulated by the host gene promoter, miRNA expression profiles gives us
one possibility to study disease related variations in non-protein coding
chromosomal areas and could lead to identification of regulatory variants.
miRNA expression from 186 lymphoblastoid cell lines from both affected
(N=111) and unaffected (N=75) individuals from Finnish multiplex prostate
cancer families were included in this study. Isolation of total RNA was
done using standard Trizol protocol and Agilent Human miRNA V2 Oligo
Microarray kit was used for miRNA detection. After quality checking and
data normalization different statistical methods were used for data analyses
for example Ward’s method for clustering and Random Forest method for
ranking. Selected set of miRNAs were used for validation with TagMan
MicroRNA Assays. Based on the initial clustering analysis we were able to
separate the healthy controls (N=36) from the cancer patients (N=63).
Healthy individuals were members from 17 families and cases from 38
families making a total number of analyzed families 56. Case and control
cohorts did not overlap concerning the family history. We identified six
miRNAs (miR-770-5p, miR-202, miR138-2, miR431, miR-513c and
miR487b) that were mostly affecting to clustering. Those miRNAs and 13
other miRNAs (based on expression differences or ranks from Random
Forest) were chosen for further validation. Validation results of miR-151-
5p, miR-151-3p, miR-29¢, miR-557 and miR-195 were consistent with the
array results. Other validation results were either opposite or the expression
was too low to draw any conclusions. Confirmed miRNAs warrant further
studies to identify the mechanism underlying and validation in larger sam-
ple set.

532/T

Gene exPression profile for earlg relapse patients of colorectal cancer.
Y. Wang', I.P. Yang', J.W. Wang"%34, S.H. Juo™°. 1) Department of Medical
Genetics, College of Medicine, Kaohsiung Medical University, Kaohsiung,
Taiwan; 2) Graduate Institute of Medicine, College of Medicine, Kaohsiung
Medical University, Kaohsiung, Taiwan; 3) Department of Surgery, Faculty
of Medicine, College of Medicine, Kaohsiung Medical University, Kaohsiung,
Taiwan; 4) Cancer Center, and Division of Gastroenterology and General
Surgery, Department of Surgery, Kaohsiung Medical University Hospital,
Kaohsiung Medical University, Kaohsiung, Taiwan; 5) Cancer Center and
Department of Medical Research, Kaohsiung Medical University Hospital,
Kaohsiung, Taiwan.

Colorectal cancer (CRC) is one of the most frequent cancers and a com-
mon cause of cancer-related deaths in the developed world. The recurrence
rate among patients with early-stage CRC is more than 20%. The overall
5-year survival rate of CRC patients ranges from 40% to 60%. Here we
developed a multiplex, quantitative gene expression assay to test for a gene
expression profile comprising 21 candidate genes for early relapse (defined
as a recurrence of 12 months after surgery) of CRC. These 21 genes were
previously identified from a microarray study and the majority of them are
involved in metastasis. The multiplex assay is performed on the
GenomelLab™ GeXP Genetic Analysis System (Beckman Coulter Inc.)
where the gene expression level was compared with a reference gene.
Using as little as 40ng of total RNA extracted from frozen fresh tissues, the
GeXP platform can detect as low as 0.5-fold change in expression level.
Thus it can provide a more subtle change that is hard to be achieved by
tranditional quantitative real-time polymerase chain reaction. In addition, the
GeXP multiplex feature allows genes of interest and an internal control to
be analyzed in a single well for improved accuracy. A total of 60 frozen
tissue samples of CRC were analyzed and they are consisted of adenocarci-
noma (98%) and mucinous carcinoma (2%). The results indicated that fibro-
blast growth factor 2 (FGF2), matrix metallopeptidase 9 (MMP9) and pitrilysin
metallopeptidase 1 (PITRM1) had higher expression levels in the patients
with early relapse than those with non-early recurrence (p£0.05). Fibroblast
growth factor-2 (FGF2) is a prototypic angiogenesis inducer, matrix metallo-
peptidase 9 (MMP9) and pitrilysin metallopeptidase 1 (PITRM1) both are
proteinase. The present study augments that the previous results from the
microarray study where several genes were implied in early relapse of CRC.
Using this multiplex gene expression system, we are allowed to quantitatively
interrogate several candidate genes simultaneously. We are currently under-
way to further confirm of the importance of these three genes in an indepen-
dent samples.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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MICA-STR genetic diversity and its association with ovarian cancer in
a northern Chinese population. Y. Fan’, W. Yu', P. Ye', Z. Wang?, Q.
Meng’, Y. Duan’, X. Liang’, W. An’. 1) Institute of Transfusion Medicine,
Blood Center of Dalian, Dalian, Liaoning, China; 2) Department of Gyneco-
logic Ontology, Dalian Obstetric and Gynecological Hospital, Dalian, China.
MHC class-I chain related gene A (MICA) maps 46 kb centromeric to HLA-
B and is highly polymorphic. The MICA-NKG2D system plays an important
role in the anti-tumor immune responses. Ovarian cancer, a polygenic dis-
ease, is the leading cause of death among malignant gynecological tumors,
and genetic factors are critical for the induction of this malignancy. We
postulated MICA gene as a susceptibility factor for ovarian cancer. In this
study, 97 unrelated patients newly diagnosed with ovarian cancer and 102
randomly selected healthy controls were enrolled. All subjects were of Han
ethnicity and were local residents in Liaoning province, northern China.
Peripheral blood with EDTA anticoagulant was collected after each person’s
informed consent. Genomic DNA was isolated from blood samples by com-
mercial DNA extraction kit. The short tandem repeat polymorphism of exon
5 of MICA gene (MICA-STR) was determined using fluorescent polymerase
chain reaction-capillary electrophoresis. The allele frequencies of the five
MICA-STR variants in the control group were 10.8% (A4), 22.1% (A5), 34.8%
(A5.1), 17.6% (AB), and 14.7% (A9), respectively. The frequency of the
MICA-A5 allele in ovarian cancer patients was significantly higher than that
in the controls (33% vs. 22.1%, P=0.015, odds ratio=1.739, 95% confidence
interval=1.113-2.718). The results suggest that the MICA-A5 allele appears
to increase the susceptibility to ovarian cancer in this population. The poten-
tial interaction between MICA and other genetic factors remains to be fur-
ther studied.

534/T

Chromosomal abnormalities in ossifying fibromyxoid tumor of soft
parts. S. Gebre-Medhin’, F. Vult von Steyern?, O. Brosj6é®, H. Domanski?,
N. Mandahl’, F. Mertens’. 1) Deparment of Clinical Genetics, University and
Regional Laboratories, Skane University Hospital, Lund University, Lund,
Sweden; 2) Deparment of Orthopedics, Skane University Hospital, Lund
University, Lund, Sweden; 3) Department of Orthopedics, Karolinska Univer-
sity Hospital, Stockholm, Sweden; 4) Deparment of Pathology, University
and Regional Laboratories, Skane University Hospital, Lund University,
Lund, Sweden.

Ossifying fibromyxoid tumor (OFMT) of soft parts is an uncommon, rarely
metastasizing tumor of uncertain cellular origin which predominantly occurs
in the extremities of the adult. Clinically, the tumor often presents as a
small painless subcutaneous mass displaying a partial peripheral ring of
calcification upon radiography. Microscopically, there are often nests and
cords of round-shaped cells in a myxoid stroma surrounded by anincomplete
layer of ossified tissue. Among the few cases of OFMT that have been
cytogenetically examined to date no recurrent clonal chromosomal abnor-
malities have been identified. Thus, although OFMT, based on histological
and ultrastructural grounds, have been suggested to possibly harbor a com-
mon cytogenetic rearrangement, this remains to be shown. In the present
work we report three new cases of OFMT which were investigated using
cytogenetic, fluorescent in situ hybridization (FISH), and short nucleotide
polymorphism (SNP) array analyses. Together with previous published
karyotypes our findings indicate that rearrangements involving the short arm
of chromosome 6 are common in OFMT.

535/T
Gene mutation and protein functional alteration in nevoid basal cell
carcinoma syndrome and familiar keratocystic odontogenic tumor. Y.
Lu, XD. Wang, HG. Zhu, WM. Ye, SL. Zhang, D. He, MB. Zhang, TT.
Zhang, GF. Shen, WT. Chen. Oral and Maxillofacial Surgery, Ninth People’s
Hospital,Shanghai Jiaotong University School of Medicine, Shanghai, China.
Objective: To investigate PTCH gene mutation and alteration of PTCH
protein function in nevoid basal cell carcinoma syndrome (NBCCS) families
and familiar keratocystic odontogenic tumor families. The activity of Hedge-
hog pathway in tumor sample of proband from each family was also studied.
Methods: NBCCS and familiar keratocystic odontogenic tumor families were
collected according to major and minor criteria. Mutation of PTCH and
PTCH2 gene were detected by PCR and directly sequence analysis. Alter-
ation of PTCH protein function after gene mutation was forecasted by bioinf-
ormatics analysis. Gli protein, one of key molecule in Hedgehog pathway,
was detected by immunohistochemistry in tumor sample of proband from
each family. Results: Seven families were collected, including five NBCCS
families and two familiar keratocystic odontogenic tumor families. In two
NBCCS families, a new 3bp deletion mutation of PTCH ¢.1537_1539delGAT
or c.1540_1542delGAT (p.513delD or p.514delD) and a nonsense mutation
of PTCH c.2776 ACC>ACT (p.W926end) were detected. In two familiar kera-
tocystic odontogenic tumor families, a missense mutation of PTCH ¢.3277
CGA>GGA (p.G1093R) and a new splice mutation of PTCH ¢.339+1G>C
(NM 000264.3, ‘A’ in promoter ATG as the first base in the sequence) were
detected. Mutation of p.513delD or p.514delD might affect transmembrane
domain of PTCH protein. Mutation of p.W926end might affect the second
functional domain of PTCH protein. Mutation of p.G1093R might affect active
site of PTCH protein. Expression of Gli protein was detected in all cancer
samples of probands from all families. Conclusions: Multiple keratocystic
odontogenic tumors were main and first reason to hospital in collected
NBCCS families. Keratocystic odontogenic tumors were the only symptom
in familiar keratocystic odontogenic tumor families. Different mutation might
affect PTCH protein function through different way. No PTCH mutation was
detected in three NBCCS families, so maybe other gene take responsible
for NBCCS in these families. Key molecule of Hedgehog pathway might be
therapy target for NBCCS and Keratocystic odontogenic tumor.

536/T

microRNA regulates the responses to ionizing radiation by controlling
MAPK signaling in lung cancer cells. H. ARORA’, W.Y. PARK', H.Y.
SUNG', A.K. PARK', S. JIN?, S.M. DONG?®, J.H. AHN?*. 1) BIOMEDICAL
SCIENCE, SEOUL NATIONAL UNIVERSITY, SEOUL, Korea; 2) Depart-
ments of Radiation Biology, Gilin University College of Medicine, China; 3)
Division of Translational & Clinical Research |, Research Institute, National
Cancer Center; 4) Department of Biochemistry, Ewha Women University
College of Medicine, Seoul 158-907, Korea.

To understand the microRNA-mediated posttranscriptional control of the
responses to ionizing radiation (IR), we examined time-series profiles of
genome-wide microRNA expression upon 2 Gy y-irradiation in radioresistant
H1299 and radiosensitive H460 human lung cancer cell lines. We selected
differentially expressed microRNAs (DEmiRs) according to the statistical
analysis (ANOVA, p<0.05) in H1299 cells and H460 cells. The enrichment
analysis showed that MAPK signaling pathway is targeted by DEmiRs in
both cell lines. However, the reported target genes in these two pathways
were differentially regulated in a concerted manner. We cross validated our
analysis and found that over 60% of the mRNAs that were predicted by our
analysis are significantly changed. From these results, we suggest that IR-
induced regulation of microRNA might affect the regulation of MAPK signal-
ing pathways in a concerted manner, which may confer the resistance to
ionizing radiation.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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SUCCINATE DEHYDROGENASE SUBUNIT B (SDHB) IMMUNOSTAIN-
ING IN GASTROINTESTINAL STROMAL TUMORS (GIST) ASSOCIATED
WITH CARNEY-STRATAKIS SYNDROME, CARNEY TRIAD, AND WILD-
TYPE GIST. M.B. Lodish’, K. Janeway?, J. Gaal®, E.R. Ball’, M. Raygada’,
S.Y. Kim*, C.A. Stratakis’. 1) Developmental Endocrinology , NICHD, NIH,
Bethesda, MD; 2) Dana Farber Cancer Institute, Boston, MA; 3) Medical
Center Rotterdam, The Netherlands; 4) National Cancer Institute,
Bethesda, MD.

Gastrointestinal Stromal Tumors (GIST) are rare neoplasms of the Gl tract
arising from the interstitial cells of Cajal. While most adult GIST patients
have activating mutations in KIT or PDGFRA and respond to therapy using
tyrosine kinase inhibitors (TKI), pediatric GIST patients do not have muta-
tions in these genes, are thus termed wild-type (WT), and do not respond
as well to TKI therapy. Mutations in genes SDHB,-C,-D (SDHx) encoding
subunits of succinate dehydrogenase (mitochondrial oxidation complex II)
have been implicated in the pathogenesis of WT GIST. We recently reported
that up to 29% of patients with WT GIST harbor germline SDHx mutations,
in the absence of co-existing paraganglioma (PGL)(1). SDHB immunohisto-
chemistry (IHC) has been shown to have a sensitivity of 84-100% to detect
the presence of an SDHx mutation (2). We investigated whether SDHB IHC
could effectively discriminate between SDHx-related and non-SDHx-related
GIST in a cohort of patients with WT GIST, including GIST from patients
with Carney-Stratakis syndrome (CSS) and Carney Triad (CT). CSSis char-
acterized by the presence of PGL and GIST inherited in an autosomal
dominant manner. SDHx germline mutations are present in the majority of
patients with CSS. Carney triad (CT) is a rare syndrome that is associated
with GIST, PGL, and pulmonary chondroma; the causative genetic defect
remains unknown. SDHB IHC was perfomed on 20 WT GISTs from 20
unrelated patients. Nine of these patients had wild-type GIST alone, the
remainder had CSS or CT. Results of IHC were compared to SDHx muta-
tional status. All GISTs from patients with CSS/CT were SDHB negative by
IHC (n=11). Negative SDHB immunostaining was seen in 5 tumors from
patients with WT GISTs, only one of whom had a known SDHx mutation.
A total of 4 GISTs from 4 patients were SDHB positive by IHC and none of
these harbored germline SDHx mutations. Although SDHx mutations are
not present in patients with CT, the negative SDHB expression in GIST
samples isolated from these patients implicates the SDH pathway in the
pathogenesis of this disease. We conclude that SDHx mutations are present
frequently in pediatric and young adult patients with wild-type GIST; an
absence of SDHB immunoreactivity is observed in 100% of GISTs associ-
ated with SDHx mutations and in all CT/CSS related GISTs. (1) Lodish MB
et. al, 2009. Hormone Res. 72:95. Suppl. 3 (2) van Nederveen FH et. al,
2009. Lancet Oncol. 10:764-71.

538/T

Prediction of microsatellite instability in colorectal cancer based on
pathologic and genetic data. N. Roslin?, M. Mrkonjic?>3, A. Hyde? C.
Greenwood?, D. Fontaine?, S. Raptis®3, A. Pollett®, P. Laird®, V. PetheS,
T. Chiang’, D. Daftary®, E. Dicks®, S. Thibodeau’, S. Gallinger>3®, P. Par-
frey?, H. Younghusband?®, T. Hudson?2, J. McLaughlin®>3%, R. Green*, B.
Zanke®9, J. Beyene®?, A. Paterson’?, B. Bapat®°. 1) Hospital for Sick
Children, Toronto, ON, Canada; 2) University of Toronto, Toronto, ON,
Canada; 3) Mount Sinai Hospital, Toronto, ON, Canada; 4) Memorial Univer-
sity of Newfoundland, St. John’s, NL, Canada; 5) University of Southern
California, Los Angeles, CA, USA; 6) Cancer Care Ontario, Toronto, ON,
Canada; 7) Mayo Clinic, Rochester, MN, USA; 8) Ontario Institute for Cancer
Research, Toronto, ON, Canada; 9) Ottawa Hospital Research Institute,
Ottawa, ON, Canada.

Approximately 15% of colorectal cancer (CRC) tumours show high fre-
quency of microsatellite instability (MSI-H). These cancers show different
clinicopathological features from microsatellite stable (MSS) tumours, may
respond differently to chemotherapy, and are common in patients with
HNPCC. To identify MSI-H tumours, Jenkins et al. (2007, Gastroenterology,
133:48-56) proposed MsPath, a logistic regression model to predict MSI
status based on clinical features. The MsPath score, based on model param-
eter estimates, ranged from 0 (1% probability of MSI-H) to 6.6 (91% probabil-
ity). The authors recommended a threshold of 1.0 (4% probability) to send
samples for MSI testing, in order to have high sensitivity. rs1800734, located
in the promoter region of MLH1, has been shown to be associated with MSI
status (unpublished data; p=3.38x10, OR=1.74 (95% CI 1.38, 2.20) for
the minor allele). We evaluated the predictive abilities of MsPath in a sample
of 401 CRC tumours from patients in Newfoundland (NL), re-fit a model
which included rs1800734 in the sample from NL, and assessed the pre-
dictive abilities of the models in 310 CRC tumours from Ontario (ON). MsPath
scores for all samples were calculated using the model published by Jenkins
et al. (2007). Logistic regression was used to fit the 6 variables in MsPath
and rs1800734, using an additive coding for the SNP. Models were assessed
by constructing a receiver operating curve, and calculating the area under
the curve (AUC). All analyses were performed using R 2.6.1 (www.r-projec-
t.org). In NL, MsPath scores were higher in MSI-H tumours than in MSS/L
tumours (mean 3.5 and 1.5, respectively). The AUC was 0.86. Using the
cutoff of 1.0, 162 (40%) of the samples would not be sent for MSI testing;
2 of these were MSI-H (sensitivity 94%). The score had a specificity of
44%. When the model was re-estimated in the NL data, including the SNP,
rs1800734 was significant at the 5% level, and appeared to be associated
with MSI status independently of the variables in MsPath. In the ON data,
addition of the SNP did not significantly improve the predictive ability of the
model. The model proposed by Jenkins et al. had an AUC of 0.86 in the
ON data; the AUC was also 0.86 when rs1800734 was added to the model.
Although rs1800734 was significant when added to the model, it did not
improve the predictive ability of MsPath. Thus, it is of little benefit to add
this SNP to MsPath.

539/T

“Micronesian” Autosomal Recessive Aplastic Anemia. M. Dasouki’, S.
Abhyankar?, R. Calado®. 1) Dept. of Pediatrics & Medicine, Univ Kansas
Med Ctr, Kansas City, KS; 2) Dept of Medicine, Univ Kansas Med Ctr,
Kansas City, KS; 3) Hematology Branch. National Heart, Lung, and Blood
Institute. National Institutes of Health. Bethesda, MD.

Aplastic anemia is a clinically and molecularly heterogeneous disorder
which occurs in various bone marrow failure (BMF) syndromes. Known
causes of BMF include Fanconi anemia and the recently described telomeres
related disorders. Telomeres are made up of a variable number of tandem
repeats (TTTAGGG in humans), show inter-individual length variability and
are involved in maintaining genetic stability. Patients with idiopathic aplastic
anemia have shorter telomeres than normal controls. Genes known to cause
aplastic anemia include: the telomerase RNA component gene (TERC),
telomerase reverse transcriptase gene (TERT), interferon-gamma gene
(IFNG), NBS1, PRF1 and SBDS. Here, we describe a large Micronesian
family with 11 siblings, three of whom developed aplastic anemia at an
average age of 15 years. Two of these affected siblings (a sister & brother)
died at 9 and 21 years of age respectively. The surviving affected sister is
21 years old now, and was diagnosed with aplastic anemia 5 years ago. She
showed no physical signs of Fanconi anemia. Peripheral blood lymphocytes
spontaneous, as well as MMC & DEB induced chromosome breakage analy-
sis was normal. Telomere length determined by qRT-PCR was normal in
the proband, her parents and her two “HLA matched” phenotypically healthy
brothers. These results suggest a new form of recessively inherited aplastic
anemia in this Micronesian family. SNP array homozygosity mapping fol-
lowed by candidate gene DNA sequencing or whole exome sequencing
may allow the identification of the genetic cause of this novel aplastic anemia.
The telomere complex related aplastic anemias will be reviewed.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Germline CDH1 mutation can be co-segregated with inherited invasive
lobular breast carcinoma in the absence of diffuse gastric cancer. Y.
Bignon’, X. Ze Ming™?, L. Lai Sheng™?, C. Lacquet’, F. Penault-Llorca’, N.
Uhrhammer?. 1) Dept Oncogenetics, LOM UMR 484 INSERM, Clermont-
Ferrand, France; 2) Sun Yat-Sen University Cancer Center, 651 Dongfeng
Road, East, Guangzhou, P. R. China,510060.

Present data are highly suggestive but do not unequivocally prove the co-
segregation of germ-line CDH1 mutations and inherited invasive lobular
breast cancer (ILBC). In order to clearly demonstrate the role of constitutional
CDH1 mutations in ILBC, we conducted a screening study on a large family
with five ILBC cases, including two bilateral ILBC cases. Noteworthy no
diffuse gastric cancer (DGC) was observed in this family. Screening of the
CDH1, BRCA1 and BRCA2 germ-line mutations was performed on blood
samples from a Caucasian family with five pathologically confirmed ILBC
cases but without DGC case. When available, loss of heterozygosity (LOH)
and immunohistochemistry (IHC) analyses were performed on the corres-
ponding tumor samples. Follow-up data is available for all living familial
members. Other families with CDH1 germline mutations were reviewed in
the local database of our center. The key words ‘CDH1, germ-line mutation,
lobular breast cancer, diffuse gastric cancer’ were employed for searching
Pubmed and google scholar. Results: No BRCA1 or BRCA2 mutation was
found. A deleterious CDH1 germ-line mutation,c.283C>T (pQ95X),was
found in the three living women with ILBC, and a healthy 71-year-old male.
The mutation was also present in two obligate carriers, non of them died
of DGC. According to the “two hits” model, loss of the second CDH1 allele
in one of the breast tumors was attested by LOH and IHC studies. Four
patients with both ILBC and DGC in hereditary DGC families have been
reported in the literatures, with ILBC occurring either synchronously or prior
to DGC , the lapse from the diagnosis of ILBC to the diagnosis of DGC was
8-9 years in non-synchronous cases, whereas two of the three living ILBC
cases in the present family had ILBC diagnosed more than 12 years ago.
A second family with a germ-line CDH1 mutation (c.1582del) without any
DGC cases was found in our database, the proband was affected by a
pathologically confirmed ILBC at age 48, after 15 years of follow-up there
was no evidence of DGC in this woman or her relatives. No follow-up data
for other ILBC cases with CDH1 mutation was available in the literatures.
In conclusion, germline CDH1 mutation can be co-segregated with ILBC in
the absence of DGC. The risk of DGC in these families and the underlying
molecular mechanism leading to this phenotypic divergence, such as the
epistatic effects of other genes, merit further study.

541/T
Incidence of germ-line SUFU mutations in sporadic medulloblastoma.
A. Remenieras’, J. Bombled?, G. Pierron?, M. Barrois’, J. Grill*, P. Varlet®,
O. Delattre?, B. Bressac-De Paillerets’, L. Brugiéres*. 1) Department of
Biopathology, Institut Gustave Roussy, 94805 Villejuif, France; 2) Unité
INSERM 830. Laboratoire de Génétique et Biologie des Cancers Section
de Recherche Institut Curie, 75005 Paris, France; 3) Department of Neuropa-
thology, Sainte-Anne Hospital, UMR Inserm U894; Psychiatry and Neurosci-
ences Center, University Descartes Paris 5, France; 4) Department of Pedi-
atric Oncology, Institut Gustave Roussy, 94805 Villejuif, France.
Medulloblastoma (MB) is the most common pediatric brain tumor. Five
histologic subtypes are described: classic MB, desmoplastic/nodular MB,
MB with extensive nodularity (MBEN), anaplastic and large cell MB. Involve-
ment of the sonic hedgehog signaling pathway in the genesis of these
tumors has been well established with the presence of somatic mutations
in Patched 1, suppressor of fused (SUFU) or smoothened mainly in the
desmoplastic/nodular subtype. Several cases of patients with desmoplastic/
nodular MB or MBEN carrying germ-line mutations of the SUFU gene have
been described including two families previously described by our group.
To assess the incidence of SUFU germ-line mutations according to the age
at diagnosis and histologic subtype in patients with sporadic MB, the 12
exons of SUFU were analyzed by direct sequencing of genomic DNA in all
119 consecutive patients treated for a MB in the pediatric department of
the Institut Gustave Roussy and for whom a blood sample was available.
In this series, 50 patients were under 4 at diagnosis. Patients with a familial
history of MB were excluded from the analysis. Additionally a Q-PCR was
performed to identify genomic rearrangements. Putative splice site mutations
were subsequently studied by transcript analysis. Six mutations were identi-
fied by sequencing: 3 were frameshift mutations, 1 was a nonsense mutation
and 2 were intronic (one targeted exon 11 splice site (c.1297-1G>C) and
the other was a ¢.318-10delT). In the last case, transcript analysis indicates
that ¢.318-10delT mutation induces skipping of exon 3. Mutations were
inherited from a healthy parent in 3/5 cases in which the parents could be
tested and it was a de novo mutation in the 2 other cases. The characteristics
of patients with a germ line mutation of the SUFU gene were a young age
at diagnosis(6/6 under 4 at diagnosis) and a desmoplastic/nodular or MBEN
histology (6/6 patients). Additonally, 11 different unknown variants were
identified in 13 patients. Some of them may be ethnogeographic polymor-
phisms as we identified them more than once in patients with African origin.
No rearrangement was identified by Q-PCR. Germ-line mutations of the
SUFU gene are not a rare event in patients diagnosed during the first years
of age with a desmoplastic/nodular MB or MBEN even in the absence of
familial history of cancer.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Inactivation of SDHD in the pituitary tumor of a patient with acromegal
and familial paragangliomas due to a novel SDHD mutation. P. Xekouki’,
MQ. Almeida’, A. Lytras?, M. Azevedo’, E. Ball', B. Pasini®, K. Pacak?, A.
Horvath?, G. Tolis?, CA. Stratakis’. 1) Section on Endocrinology Genetics,
Program on Developmental Endocrinology Genetics (PDEGEN), Eunice
Kennedy Shriver National Institute of Child Health & Human Development
(NICHD), National Institute of Health (NIH), Bethesda, Maryland 20892,USA;
2) Division of Endocrinology & Metabolism, “Hippocrateion” General Hospi-
tal, Athens, Greece; 3) Department of Genetics, Biology and Biochemistry,
University of Torino, Italy; 4) Reproductive and Adult Endocrinology Pro-
gram, Eunice Kennedy Shriver National Institute of Child Health and Human
Development, National Institutes of Health, Bethesda, Maryland 20892,
USA.

Mutations in the subunits B, C and D of succinate dehydrogenase (SDH)
mitochondrial complex Il have been associated with the development of
paragangliomas (PGLs), Carney-Stratakis syndrome (CSS), as well as with
renal and papillary thyroid cancer (SDHB). In addition, a case of testicular
seminoma has been reported in association with SDHD mutation. Here, we
report a unique case of acromegaly and multiple familial extra-adrenal PGLs.
The proband, a 37 year-old male, presented with a pituitary macro-adenoma.
During pre-surgical imaging for trans-sphenoidal surgery (TSS), bilateral
carotid body masses with characteristics typical of PGL were revealed.
Biochemical evaluation showed elevated plasma and urinary levels of cate-
cholamines and further imaging showed multiple PGLs; bilateral adrenalec-
tomy revealed extra-adrenal PGLs in close proximity to the adrenal glands,
rather than the expected pheochromocytomas. During TSS, a GH-secreting
macroadenoma was partially removed. The patient was placed on somato-
statin (SMS) analogue therapy with near-complete remission of acromegaly.
Genetic analysis revealed a novel SDHD mutation (c.298_301delACTC),
leading to a frame-shift and a premature stop codon at position 133 of
the protein; the patient’'s peripheral leukocytes mRNA confirmed SDHD
haploinufficiency. MEN1, AIP and CDKN1B mutations were not found; two
common polymorphisms were detected in the CDKN1B (c. 326 T>G
p.V109G) and AIP (c. 682 C>A, p. Q228K) genes. SDHD Loss-of-heterozy-
gosity (LOH) in the GH-secreting adenoma was investigated by quantitative
real-time RT-PCR. SDHD protein expression was assessed by Western blot
and immunohistochemistry (IHC). Amplification of the SDHD WT allele was
significantly reduced in the pituitary tumor in relation to the patient peripheral
blood (SDHD WT allele copy number, 0.3 + 0.04 vs. 1.0 £ 0.01; p< 0.0001).
SDHD expression by Western blot and IHC was decreased in the pituitary
tumor with SDHD mutation, compared to a GH-secreting adenoma negative
for SDHD mutation. In conclusion, we describe the first kindred with a
germline SDHD pathogenic mutation, inherited PGLs and acromegaly due
to a GH-producing pituitary adenoma. SDHD LOH and down-regulation of
protein in the GH-secreting adenoma supports SDHD’s involvement in the
pituitary tumor formation in this patient.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Genome Wide Scan of Malignant Melanoma Identifies Additional Pig-
mentation Gene Influencing Risk. C.I. Amos’, J.E. Lee?, W.V. Chen’, E.
Pugh?®, K.F. Doheny?®, C.C. Laurie?, L.-E Wang’, Q. Wei'. 1) Dept Epidemiol-
ogy, MD Anderson Cancer Ctr, Houston, TX; 2) Dept Surgery, MD Anderson
Cancer Ctr, Houston, TX; 3) Center for Inherited Disease Research, 333
Cassell Drive, Suite 2000, Baltimore, MD; 4) Department of Biostatistics,
Box 359461, University of Washington, Seattle, WA.

Malignant melanoma causes 75% of skin-cancer related death and siblings
of cases have an approximately 4-fold higher melanoma risk, suggesting
the importance of genetic factors in its etiology. We therefore conducted a
genome-wide association analysis of melanoma using samples and data
from 1781 melanoma cases from M.D. Anderson Cancer Center and 1050
age and sex-matched healthy controls. Samples were anlyzed using an
Omni 1M Quad V1-0_B SNP chip and standard quality control filters were
applied with assistance from the GENEVA coordinating center including
removing SNPs and samples with low call rates (<95% and < 90% respec-
tively), and removing non-Caucasians and genetic outliers. After filtering,
818237 SNPs had minor allele frequency >0.01, passed the Hardy-Weinberg
Disequilibrium test (p> 10-5) and were retained for analyses. Analyses were
conducted using logistic regression in PLINK. Results identify known causal
regions such as MC1R (rs4785751, p=3.4 x 10-10) and CDK2NA region
(rs1889680, p=4.89 x 10-7). However, in addition one SNP in HERC2
reaches genome wide significance (rs12913832, p=7.9 x 10-8) and several
additional interesting candidate loci are highly suggestive: DACH1
(rs17613530, 5.7 x 10-6) and CSMD1 (rs2617055, p= 5.9 x 10-6). HERC2
influences hair and eye pigmentation (iris color), and skin sensitivity to
sun and freckling. We are further investigating the effects of these SNPs
according to skin pigmentation type and history of sunburns. These results
further expand knowledge about the role of skin pigmentation in determining
risk for sporadic melanoma.

544/F

Copy Number Variation Associated with Risk of Aggressive Prostate
Cancer. F. Demichelis’?, S.R. Setlur®, S. Banerjee?, C.X. Chen’, D.
Oldridge’, B. Stenzel®, J.Y.H. Chen® N. Kitabayashi’, M. Poptsova’, G.
Schaefer®, J. Bektic®, G. Bartsch®, C. Lee®, H. Klocker®, M.A. Rubin’. 1)
Department of Pathology and Laboratory Medicine, Weill Cornell Med Col-
lege, New York, NY; 2) Institute for Computational Biomedicine, Weill Cornell
Med College, New York, NY; 3) Department of Pathology, Brigham and
Women'’s Hospital and Harvard Medical School, Boston, MA; 4) Department
of Public Health, Weill Cornell Med College, New York, NY; 5) Department
of Urology, Innsbruck Medical University, Innsbruck, Austria.

Prostate cancer (PCA) remains a major public health problem with over
219,000 cases diagnosed per year in the U.S. and 27,000 expected deaths.
There is widespread consensus that we need biomarkers to identify aggres-
sive PCA at the earliest point. Multiple genome-wide association studies
and follow-up validation studies have discovered a few dozen SNPs associ-
ated with PCA risk, however their effect is low to moderate with unknown
biological implications. Herein, we report for the first time a comprehensive
survey to discover germline Copy Number Variants (CNVs) associated with
risk of aggressive PCA. Methods: Germline DNA from 742 men with PCA
(cases) and 811 men with negative prostate biopsies (controls) from the
PSA Screening Tyrol Cohort (Austria) was profiled using a genome-wide
oligonucleotide platform (Affymetrix 6.0). SNP-based analysis was applied
to control for ethnicity and genotype similarity (e.g., first degree relatives).
5,239 CNV loci (30% previously unreported) were evaluated by applying a
computational approach for the Identification and genotyping of germline
Changes in Copy Number (IgC2N). We explored for age and PSA-adjusted
CNVs associated with increased risk of developing PCA and aggressive
PCA. Results: Twenty-two of 56 previously reported PCA risk SNPs were
validated including loci at 6q, 7p, 7q, 8q (region 1 and 3), and 17q. Of the
investigated CNVs, 43% had frequencies below 10%. Sixty-seven CNVs
showed significant association with one of the two phenotypes (FDR<10%).
For the majority of the CNVs that showed an association, the minor allele
frequencies were < 20% and the best tagged SNP had an R? < 0.5. 47%
of the top ranked CNVs overlapped or were in proximity of gene coding
regions and 4 of these showed significant allelic RNA expression imbalances
in a set of 50 prostatic tissue samples. Gene ontology analysis of the top
ranked CNVs for aggressive PCA risk nominated the calcitonin gene-related
polypeptide receptor, which is known to function as a proangiogenic growth
factor, suggesting a possible underlying mechanism for cancer progression.
Conclusions: We have identified CNVs in gene coding regions as having
significant associations with the risk of PCA and more importantly aggressive
PCA. Germline risk factors might help guide clinicians toward active surveil-
lance or definitive treatment (eg, surgery, radiation therapy). Three candidate
CNVs have been identified and are being validated on a large US PSA
screening cohort.

545/F
Genetic analysis of neuroblastoma in African American patients. M.
Devoto™#, V. Latorre’, S. Diskin?, M. Diamond?, H. Zhang®, H. Hakonar-
son™34, J. Maris?%. 1) Division of Human Genetics, The Children’s Hospital
of Philadelphia, Philadelphia, PA; 2) Division of Oncology, The Children’s
Hospital of Philadelphia, Philadelphia, PA; 3) Center for Applied Genomics,
The Children’s Hospital of Philadelphia, Philadelphia, PA; 4) Department of
Pediatrics, University of Pennsylvania School of Medicine, Philadelphia, PA.
In the last two years, genome-wide association studies in neuroblastoma
patients have revealed several loci associated to increased risk of disease.
These include a region of chromosome 6p22 containing the predicted genes
FLJ22536 and FLJ44180, the genes BARD1 on chromosome 2935 and
LMO1 on chromosome 11p15, and a copy number variable region on chro-
mosome 1g21. These studies have all been carried out in North American
patients of European descent, which constitute the majority of neuro-
blastoma cases. Extension of these findings to other ethnic cohorts is impor-
tant to confirm their validity beyond the Caucasian population. The different
pattern of linkage disequilibrium present in other ethnic groups may also
help to better define the limits of the association signals and identify specific
causal variants. We have collected a group of 326 self-reported African-
American neuroblastoma patients and genotyped them using the same high-
density SNP chips that were used for the study of the patients of European
descent, namely the lllumina HumanHap 550K and 610Quad. A group of
2500 African-American unaffected children genotyped on the same plat-
forms was identified to use as controls in the association tests. Standard
quality control procedures were applied to remove samples with low call
rates and high heterozygosity, and SNPs with low call rates, excess deviation
from Hardy-Weinberg equilibrium in controls, and minor allele frequency
less than 0.01. Association analysis was performed by stratified Cochran-
Mantel-Haenszel chi-square test after multi-dimensional scale clustering of
cases and controls in homogeneous groups based on genome-wide data
to account for population substructure. Among the known loci, the one that
was most consistently replicated was BARD1, with six SNPs showing p<0.05
(smallest p=0.0004 for rs7587476). Two SNPs in the FLJ22536/FLJ44180
region had nominally significant p-value (smallest p=0.02 for rs1928174),
and only one in LMO1 (p=0.02 for rs4237769). Overall these results support
the hypothesis that the same genetic factors affect risk of neuroblastoma
in both populations, but a larger number of cases is necessary to definitely
confirm the findings from the Caucasian cohort in the smaller African-Ameri-
can sample.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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The genetics and epidemiology of colorectal cancer consortium
(GECCO): An international collaboration. T.A. Harrison’, T.J. Hudson?,
A.T. Chan®, P.A. Newcomb’, B.J. Caan?®, C.M. Ulrich®, L. Hsu’, D.J. Dug-
gan®, M.L. Slattery”, S.B. Gruber®, G. Rennert’, G.E. Goodman'®, R.L.
Prentice’, S.J. Chanock™", R.B. Hayes'?, A. Hazra3, J. Ma3, S. Bézieau™,
M. Hoffmeister’®, S. Gallinger’®, B.W. Zanke?, R.E. Schoen'’, E. White',
J.C. F/;gueiredo’e, G. Casey’®, L. Le Marchand’®, J. Chang-Claude®°, J.D.
Potter’, H. Brenner’®, U. Peters’. 1) Publc Health Sciences Division, Fred
Hutchinson Cancer Research Center, Seattle, WA, USA; 2) Ontario Institute
for Cancer Research, Toronto, ON, Canada; 3) Gastrointestinal Unit, Massa-
chusetts General Hospital, Boston, MA, USA,; 4) Division of Research, Kaiser
Permanente, Oakland, CA, USA,; 5) Division of Preventive Oncology, Ger-
man Cancer Research Center, Heidelberg, Germany; 6) Genetic Basis of
Human Disease Division, Translational Genomics Research Institute, Phoe-
nix, AZ, USA; 7) Department of Internal Medicine, University of Utah School
of Medicine, Salt Lake City, UT, USA; 8) Division of Molecular Medicine
and Genetics, University of Michigan, Ann Arbor, MI, USA; 9) Department
of Community Medicine and Epidemiology, Carmel Medical Center, Haifa,
Israel; 10) Swedish Cancer Institute, Seattle, WA, USA; 11) Division of
Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda,
MD, USA; 12) New York University School of Medicine, New York, NY,
USA; 13) Channing Laboratory, Brigham and Women’s Hopsital, Boston,
MA, USA; 14) Centre Hospitalier Universitaire (CHU) de Nantes, Pdle de
Biologie, Service de Génétique Médicale, Nantes, France; 15) Division of
Clinical Epidemiology and Aging Research, German Cancer Research Cen-
ter, Heidelberg, Germany; 16) University Health Network, Toronto General
Hospital, Toronto, ON, Canada; 17) Division of Gastroenterology, Hepatol-
ogy, and Nutrition, Presbyterian University Hospital, Pittsburgh, PA, USA;
18) Department of Preventive Medicine, Keck School of Medicine, University
of Southern California, Los Angeles, CA, USA; 19) Epidemiology Program,
Research Cancer Center of Hawai'i, University of Hawai'i, Honolulu, HI, USA;
20) Division of Cancer Epidemiology, German Cancer Research Center,
Heidelberg, Germany.

As with many complex diseases, it is recognized that low-penetrance
variants likely play an important role in conferring risk of colorectal cancer.
Large-scale genome-wide association studies (GWAS) and replication stud-
ies are needed to elucidate inherited risks, and understand how known
environmental contributors to disease risk may modify the effects of associ-
ated genetic variants. The Genetics and Epidemiology of Colorectal Cancer
Consortium (GECCO) is a collaborative effort comprised of a coordinating
center and scientific researchers from well-characterized cohort and case-
control studies conducted in North America, Australia, and Europe. Cur-
rently, the consortium comprises the following studies with inclusion of over
30,000 participants: the Assessment of Risk for Colorectal Tumours in Can-
ada (ARCTIC) study; the Carotene and Retinol Efficacy Trial (CARET); the
Colon Cancer Family Registry (C-CFR); Darmkrebs: Chancen der Verhiitung
durch Screening (DACHS); the Diet, Activity, and Lifestyle Study (DALS);
the Health Professionals Follow-up Study (HPFS); the Multiethnic Cohort
(MEC); the Molecular Epidemiology of Colorectal Cancer (MECC) study;
the Nurses’ Health Study (NHS); the Physicians’ Health Study (PHS); the
Prostate, Lung, Colorectal, and Ovarian (PLCO) Cancer Screening Trial;
the VITamins And Lifestyle (VITAL) cohort; the Women’s Health Initiative
(WHI); a case-control study from the University of Nantes in France; and a
case-control study from the University of Hawai'i. This international consor-
tium aims to accelerate the discovery of colorectal cancer-related variants
by replicating and characterizing GWAS findings, conducting a large-scale
meta-analysis of existing and newly generated GWAS data, and performing
targeted sequencing and fine mapping. A key strength of GECCO is the
ongoing harmonization of detailed clinical, epidemiologic, and outcome data
across consortium studies. This will allow evaluation and characterization
of GWAS findings with respect to interactions with environmental factors.
Future plans include investigation of rare variants, survival studies, and
incorporation of gene-expression and tumor characteristics. This interna-
tional collaboration of studies encompassing over 30,000 research partici-
pants with detailed environmental data provides an excellent opportunity to
investigate how genetic variants and environmental risk factors contribute
to the etiology of colorectal cancer.

547/F

Dissecting the genetic susceptibility architecture of breast cancer
using GWAS information and gene expression data. C. Hicks, A. Pannuti,
L. Miele. Cancer Institute, University of Mississippi Medical Center, Jack-
son, MS.

Genome-wide association studies (GWAS) are a powerful technique for
identifying common genetic variants associated with breast cancer. How-
ever, to date, data from GWAS have not been maximally leveraged and
integrated with gene expression data to infer the causal association between
gene expression and the disease. We present a novel integrative genomics
approach that leverages information from GWAS with gene expression data
to dissect the genetic susceptibility architecture of breast cancer. We hypoth-
esized that genes containing SNPs associated with breast cancer share the
genetic susceptibility architecture functionally, interact with each other and
their downstream targets in biological pathways; and that combining GWAS
information with gene expression data could increase the power to identify
novel genes which could not be identified using GWAS alone. We tested
these hypothesizes using 130 genes containing 400 SNPs identified from
40 GWAS covering 120, 000 cases and 130,000 controls; and two gene
expression data sets on Caucasian (42 cases and 143 controls) and Asian
(43 cases and 43 controls) populations. We performed both supervised
and unsupervised analysis assuming the gene and pathway as units of
association. We identified 70 candidate genes in the Caucasian population
and 30 genes in the Asian population with good evidence (P<0.05) of distin-
guishing breast cancer patients from controls. Pattern recognition analysis
revealed that candidate genes are functionally related and identified a novel
set of genes which have similar expression profiles with candidate genes.
Pathway prediction revealed that genes containing SNPs associated with
breast cancer interact with each other and their downstream targets in
intricate biological pathways. Among the identified pathways included the
P53, apoptosis, kinase and AKT pathways. Additionally, genes containing
SNPs with large (P<10-5) and small effects (P<10-3), had shared patterns
of expression and were involved in the same biological pathways. We found
differences in patterns of gene expression between Caucasians and Asian
populations. Results show that integration of gene expression data with
GWAS information provides putative functional bridges between GWAS and
pathways, thereby serving as a potential powerful approach to identifying
biological mechanisms underlying GWAS findings in breast cancer, and to
infer the causal association between gene expression and the disease.

548/F
Gene-asbestos interaction and lung cancer risk from a genome-wide
association study. C. Liu. Dept Environmental HIth, HSPH, Boston, MA.
Epidemiologic studies of occupational and population-based case-control
studies have consistently observed increased lung cancer risk with occupa-
tional asbestos exposure, while the molecular mechanisms of nonmutagenic
carcinogens including asbestos remain largely unknown. To evaluate the
association between lung cancer linked to asbestos and genetic variability,
we conducted a genome-wide association analysis in 1,000 Caucasian
cases and 1,000 Caucasian controls using lllumina Human 610-Quad Bead-
Chips. Cumulative lifetime asbestos exposure score (AES) was calculated
from self-reported duration and intensity of occupational and nonoccupa-
tional exposures. A total of 12.1% of cases and 8.5% of controls had “high”
AES (determined by a priori cut point).

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Association scan of all trait-associated SNPs identifies association
between pancreatic cancer and SNP in childhood diabetes gene,
HNF1A. B. Pierce, H. Ahsan. Health Studies, Univ Chicago, Chicago, IL.
Stringent significance thresholds are required in genome-wide association
studies (GWAS) because many statistical tests are conducted. As a result,
weakly associated SNPs with p-values above genome-wide significance
thresholds are not detected, even in large studies. One way to partially
alleviate the multiple testing penalty is to focus association studies on sub-
sets of SNPs with high prior probabilities of association. Using data on 1,763
pancreatic cancer cases and 1,802 controls of European descent from the
Cancer Genetic Markers of Susceptibility (CGEMS) GWAS study (PanScan-
1), we examined associations with pancreatic cancer risk for 1,663 SNPs
that have been shown in GWAS studies to associate with human phenotypes
other than pancreatic cancer (according to http://www.genome.gov/GWAS-
tudies/). This method has two key advantages: (1) the SNPs tested are very
likely to be (or tag) functional variants and (2) the number of SNPs tested
is drastically lower than a typical GWAS, resulting in less stringent p-value
thresholds. Association tests were conducted using a log-additive genetic
model and logistic regression adjusted for age, sex, and two axes of ancestry
derived from principal components analysis. Using this method, we have
identified many novel candidate SNPs for pancreatic cancer based on depar-
ture from QQ plot expectations. Our strongest association signal comes
from HNF1A and is statistically significant after a Bonferroni correction.
HNF1A is also known to harbor genetic variants that influence risk for matu-
rity-onset diabetes of the young and circulating CRP concentrations. PanS-
can-ll data will soon be available, and we will attempt to replicate this finding
prior to this presentation.

550/F

Identification of loci associating with histiocytic-dendritic cell neo-
plasms using a canine genome wide study. A.L. Shearin’, H.G. Parker’,
E. Cadieu™?, B. Hedan? M. Breen®, J. Cullen*, A. Grone®, G. Rutteman®,
C. Andre?, E.A. Ostrander’, E.V. Schmidt"®7. 1) Cancer Genetics Branch,
NHGRI, NIH, Bethesda, MD; 2) Institut de Génétique et Développement de
Rennes, Université de Rennes, Rennes, France; 3) Department of Molecular
Biomedical Sciences, College of Veterinary Medicine, North Carolina State
University, Raleigh, NC; 4) Department of Population Health and Pathobiol-
ogy, College of Veterinary Medicine, North Carolina State University,
Raleigh, NC; 5) Faculty of Veterinary Medicine, Utrecht University, Utrecht,
The Netherlands; 6) Cancer Research Center at Massachusetts General
Hospital, Boston, MA; 7) Department of Pediatrics, Harvard Medical School,
Boston, MA.

While comparatively rare, histiocytic-dendritic cell neoplasms remain dev-
astating. Their status as human orphan diseases urges adaptation of novel
genetic strategies to identify their pathogenesis. Breeding bottlenecks and
strong selective pressures have caused strong genetic predipositions for
many cancers in specific canine breeds. The 25% incidence of histiocytic
sarcomas in Bernese Mountain dogs (BMD) offers a unique opportunity to
understand the genetic basis of dendritic cell neoplasms. We performed
sequential genome wide association studies (GWAS), initially using 240
BMD samples from the U.S. followed by a confirmatory study using 234
European BMDs. Comparing 19,000 informative SNPs, a single-marker
chi-squared analysis corrected for population structure and kinship yielded
significant associations with the disease phenotype at 2 loci (p<1.1 x10-7
and p<2.5x10-6). Focused genotyping and sequencing of the most highly
associated region identify a 300 kb candidate region. This region contains
a disease-associated haplotype for which 75.0% of cases are homozygous
versus 20.8% of controls. However, this haplotype is also tightly linked (r2
> 0.8) with additional individual segments spread over the whole region,
making causative mutational analysis difficult. Indeed, ten linked SNPs over
the whole region predict 75% of the cases with a false positive rate of 5%.
Using GM-CSF/IL4-dependent dendritic cell cultures, we are performing
functional analyses of candidate genes in the region. Notably, the segments
spread across the region that are linked to its core haplotype contain pre-
dicted transcriptional regulatory elements. We are therefore testing the
effects of these DNA segments using standard transcriptional analyses to
evaluate the possibility that multiple associating regulatory SNPs are
involved in the pathogenesis of the histiocytic sarcomas. Since the candidate
region is syntenic with several genome-wide human disease associations,
our results may offer interesting comparative insights into genetic association
studies. A second locus identified in the BMD is largely confined to the
European population, possibly because this locus has approached fixation
in the U.S. BMD population. Future studies of genetic interactions between
these two loci offer the potential to understand regulatory pathways that
cause poorly understood histiocytic-dendritic cell neoplasms.

551/F

Identification of multiple genetic variants related to nasopharyngeal
carcinoma predisposition through genome-wide scan. W. Su’, K. Tse’,
M. Yang’, Y. Chang’, Y. Shugart?3. 1) Chang Gung Molecular Medicine
Research Center, Chang Gung University, Kwei-Shan, Tao-Yuan, Taiwan;
2) Department of Epidemiology, Johns Hopkins Bloomberg School of Public
Health, Baltimore, MD; 3) Genomic Research Branch, Division of Neurosci-
ence and Basic Behavioral Science, National Institute of Mental Health,
National Institutes of Health, Bethesda, MD.

Nasopharyngeal carcinoma (NPC) is a multi-factorial malignancy closely
associated with genetic factors and Epstein-Barr virus infection. Recently,
we have conducted a genome-wide association study (GWAS) in 277 NPC
patients and 285 healthy controls within the Taiwanese population, analyzing
480,365 single-nucleotide polymorphisms (SNPs) using lllumina HumanHap
550 BeadChip. Twelve statistically significant SNPs were identified and
mapped to chromosome 6p21.3 in the major histocompatibility complex
region. These association signals were replicated in two independent sets
of case-control samples. Two of the most significant SNPs (rs2517713 and
rs2975042; p = 3.9 x 10-20 and 1.6 x 10-19, respectively) were located
in the HLA-A gene. Moreover, we detected novel significant associations
between NPC and two genes: specifically, gamma aminobutyric acid b
receptor 1 (GABBR1) (rs29232; p = 8.97 x 10-17 ) and HLA-F (rs3129055
and rs9258122; p = 7.36 x 10-11 and 3.33 x 10-10 , respectively). Notably,
the association of rs29232 remained significant (residual p < 5 x 10-4 ) after
adjustment for age, gender, and HLA-related SNPs. Furthermore, higher
GABAB receptor 1 expression levels can be found in the tumor cells in
comparison to the adjacent epithelial cells (p < 0.001) in NPC biopsies,
implying a biological role of GABBR1 in NPC carcinogenesis. To our knowl-
edge, it is the first GWAS report of NPC showing that multiple loci (HLA-A,
HLA-F, and GABBR1) within chromosome 6p21.3 are associated with NPC.
Following the GWAS study, we made an effort to search systematically for
copy number variations (CNVs) that confer increased risk to NPC using the
same dataset. We generated CNV calls using four different softwares and
used 15 internal duplicated samples to look for best filtering criteria. CNVs
were selected if same CNVs were identified from two independent softwares
to increase credibility of prediction. Association testing and follow-up replica-
tion analyses confirmed the CNVs were associated with NPC.

552/F

Excess Germline Copy Number Variations Detected in Familial Pancre-
atic Cancer. J.A. Willis, S.H. Olson, R.C. Kurtz, R.J. Klein. Memorial Sloan-
Kettering Cancer Center, New York, NY.

Background: Pancreatic adenocarcinoma is a rapidly fatal disease. Identi-
fying the human germline variations involved in pancreatic cancer may
help to uncover novel therapeutic targets and to develop clinical screens.
Although single-nucleotide polymorphisms (SNPs) have been associated
with pancreatic cancer risk, the contribution of germline copy number varia-
tions (CNVs) remains unclear. To explore this contribution, we performed
genome-wide CNV discovery and analysis using a case-control cohort.
Methods: 263 pancreatic cancer cases and 203 healthy, unrelated controls
were recruited for this study at the Memorial Sloan-Kettering Cancer Center.
DNA was collected from each individual via blood, saliva, or buccal sample
and genotyped on the lllumina Human CNV370-duo SNP array. Normalized
probe data (log R ratio and “B allele frequency”) from the array were pro-
cessed separately for each individual by a hidden Markov model (PennCNV)
to generate CNV calls. We used logistic regression to test for differences
in overall CNV burden, adjusting for sample quality, ancestry, DNA source,
age, and experimental batch effects. Results: Our discovery experiment
yielded a total of 32,146 CNV calls in the study cohort. Quality-control filtering
was applied at the sample-level by excluding those individuals with B allele
frequency drift >0.002, log R ratio standard-deviation >0.24, and greater
than 200 CNV calls. A total of 40 samples (9,619 CNVs) were removed in
this filtering step. Our final dataset was derived from 244 cases and 182
controls, and is comprised of 22,527 CNV calls (14,017 deletions; 8,510
duplications). Our preliminary analysis has identified a significant excess of
CNV burden in cases (n = 32) having multiple family history of pancreatic
cancer versus controls (case-control burden ratio = 1.34; per-CNV odds
ratio = 1.013, p = 0.032). Conclusions: Excess germline CNV burden was
identified in cases with multiple family history of pancreatic cancer. To under-
stand the biological basis of this association, we are exploring whether
specific CNV loci (or gene targets) are commonly detected in this group.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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A rare deletion on chr18q22.1 contains a palindromic AT-rich re1peat
and may increase risk of ileal carcinoids. K. Walsh’, A. DeWan’, M.
Choi, L. Hsu, M. Jurkiewicz?, J. Yao?, M. Kulke®, K. Oberg*, J. Hoh'. 1)
Division of Chronic Disease Epidemiology, Yale University School of Public
Health, New Haven, CT; 2) Department of Gastrointestinal Medical Oncol-
ogy, MD Anderson Cancer Center, Houston, TX; 3) Department of Medical
Oncology, Dana-Farber Cancer Institute, Boston, MA; 4) Department of
Endocrine Oncology, University Hospital, Uppsala, Sweden.

Carcinoid tumors are rare neuroendocrine tumors with high genomic insta-
bility, most frequently found in the small intestine. Little is known about the
genetic factors involved in the disease, but loss of chromosome 18g22-qter
is an early event in ileal carcinoid tumorigenesis. We hypothesized that rare
constitutional copy-number variants (CNVs) may predispose some individu-
als to develop ileal carcinoids. We applied multiple CNV calling algorithms to
lllumina 300K array data to identify CNVs involved in carcinoid pathogenesis.
Although no CNVs were significantly associated with case-status, a rare
40kb deletion at Chr18qg22.1 was identified in five cases but no controls.
gPCR analysis on the full case-control set identified this deletion in 14/226
cases (6.6%) and 2/98 controls (2.1%). This intergenic deletion is located
in a genomic region which is lost in 60% of all ileal carcinoid tumors. The
deletion is not flanked by any regions of high sequence homology, making
non-allelic homologous recombination an unlikely mechanism for the gene-
sis of this CNV. At the center of the deleted region is a palindromic AT-rich
repeat, which may play a role in formation of this CNV. Palindromic repeats
can cause DNA to form cruciforms and are known to induce double-strand
breaks, causing non-Robertsonian translocations. However, it is unknown
if palindromic repeats can induce other types of chromosomal aberrations,
such as CNVs. To explore this, data from the Database of Genomic Variants
and the UCSC genome browser were used to determine if palindromic
repeats are associated with CNVs in the human genome. Dinucelotide
repeats greater than 30 bases were analyzed, of which 6,291/37,429 (16.8%)
were palindromic (ATn or TAn). Compared to other dinucleotide repeats,
palindromic repeats were more commonly found within CNVs (p = 0.016).
When stratified by CNV type, palindromic repeats were significantly associ-
ated with deletions (p = 0.014), but not duplications (p = 0.333). After
controlling for length and the overlap with genes, LINEs, SINEs, and LTRs,
the association between palindromic repeats and CNVs remained significant
in a logistic regression model (p = 0.0176). Further work is needed to
determine if this candidate CNV influences carcinoid risk, and if palindromic
repeats promote CNV formation. Because this association is driven by copy-
number deletions, potential mechanisms must account for the formation of
deletions without reciprocal duplications.

554/F

Mining GWAS Data to Find Etiologic Variation Common to NSCL/P and
Breast Cancer. B. Erickson’, K.K. Ryckman?, J.C. Murray™2. 1) Department
of Molecular & Cellular Biology, University of lowa, lowa City, IA; 2) Depart-
ment of Pediatrics, University of lowa, lowa City, IA.

Background: Epidemiologic data has shown an increased incidence of
breast cancer in women born with nonsyndromic cleft with or without cleft
palate (CL/P). Several studies of both breast cancer and nonsyndromic CL/
P have found association within intron 2 the FGFR2 locus. Several GWAS
studies have been published on breast cancer and CL/P and we mined this
data for other sites of genetically associated variation shared between these
two disease phenotypes. Objective: Investigate common regions of GWAS
signals between recent breast cancer and CL/P studies. Methods: Seven
breast cancer GWAS studies and five CL/P GWAS studies were identified
for use in this study. We generated a list of SNPs associated at significance
(< 10-%) ordered by genome position from published data and dbGAP.
Regions were noted as having common GWAS signals between breast
cancer and CL/P studies if SNPs were located within a common linkage
disequilibrium (LD) block, or in cases where LD block structure was less
defined, SNPs separated by less than 1.5 Mb. In regions with common
GWAS signals, we are using TagMan genotyping and sequencing to identify
rare SNPs associated with CL/P that may have functional importance.
Results: Only 35kb separate breast cancer GWAS (rs2981582) and CL/P
GWAS (rs2912787) SNPs near FGFR2. These SNPs are within one LD
block in the CEU Hapmap population. Chromosome 2 was the location of
the next closest common GWAS signal between CL/P (rs11900952) and
breast cancer (rs17030257) 135kb apart SNPs surrounding the thyroid ade-
noma associated gene (THADA). Chromosome 10921.2 near Zinc Finger
Protein 365 (ZFN365) was a common GWAS site with a CL/P SNP
(rs1475084) separated from a breast cancer SNP (rs10995195) by 317kb.
The final common GWAS signal site was at 8q24 between CL/P (rs7015145)
and breast cancer (rs13281615) SNPs separated 1.4 MB. Conclusions:
The proximity of GWAS signals suggests an element in or near intron 2 of
FGFR2 plays a role in both CL/P and breast cancer. The common GWAS
signals in close proximity on 10921 and 2p21 are currently being genotyped
and sequenced with breast cancer signals prioritize focusing smaller regions
to find a CL/P etiologic variant. While the separation of the SNP sites near
8924 may suggest different etiologic variants near that locus contributing
to each disease, a common etiologic variant risk for CL/P and breast cancer
could still be identified with closer genotyping and sequencing.

555/F

Discovering epistatic genetic interactions associated with neuro-
blastoma. M. Capasso’, K. Bosse?, S.J. Diskin?, Y.P. Mosse?, H. Hakonar-
son®, A. lolascon’, M. Devoto?, J.M. Maris?. 1) CEINGE Biotecnologie Avan-
zate, Napoli, Italy; 2) Children’s Hospital of Philadelphia, Center for Child-
hood Cancer Research, Philadelphia, PA, USA; 3) The Children’s Hospital
of Philadelphia, Center for Applied Genomics, Philadelphia, PA, USA; 4)
The Children’s Hospital of Philadelphia, Division of Genetics, Philadelphia,
PA, USA.

Background. We have demonstrated that polymorphisms in the BRCA1
interacting gene BARD1 are associated with high-risk neuroblastoma (NBL)
using a genome-wide association approach (Capasso, Nat Genet 2009).
The mechanism by which BARD1 impacts susceptibility to NBL remains
undefined. Here, using a two-locus analytic method, we sought to identify
genes that might increase susceptibility to NBL development by their interac-
tion with BARD1.

Methods. We performed an interaction analysis based on two datasets
comprising 1433 cases and 3221 controls, and 1627 cases and 2575 con-
trols, respectively, genotyped with the lllumina HumanHap 550K. Six data-
bases (BIND, BIOGRID, MINT, HPRD, STRING, IntAct) were queried to
identify the proteins known or predicted to interact with BARD1. A regression
analysis method implemented in PLINK was utilized to test for pairwise
interactions between BARD1 SNPs and SNPs of these genes.

Results. A total of 109 proteins were reported in the six databases as known
or predicted to interact with BARD1. Twenty-two of these were included in
three or more of the databases, and were the focus of subsequent interaction
analyses. In the first dataset, the most significant interaction was found
between the intronic SNP rs919581 of the PTN gene (pleitropin) and
rs17487792 of BARD1 (OR=1.45, P=9x10°). The PTN SNP showed no
effect in the single SNP analysis (OR=0.97, P=0.50) while the BARD1 SNP
showed highly significant association with NBL (OR=1.36, P=2x1016). The
statistical interaction between the two SNPs was confirmed in the second
dataset (OR=1.45, P=1x10"*). The OR of the highest-risk genotype (homozy-
gote at the minor alleles for rs17487792 and rs919581) relative to the most
common genotype at the two loci combined was 9.69. SNP rs17487792 is
in high LD (r2=0.96) with rs2070096, which is predicted to regulate BARD1
splicing. Experiments are ongoing to test if BARD1 isoforms related to this
SNP affect physical interaction with PTN.

Conclusions: PTN and BARD1 variants may act in an epistatic fashion
to promote NBL tumorigenesis. Future work will focus on identifying the
mechanism of this interaction, and discovering if somatically acquired alter-
ations in these genes may contribute to a high-risk NBL phenotype.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Variation at 9p24.3 (DMRT1) is associated with susceptibility to testicu-
lar germ cell tumor. S.L. Ciosek’, P.A. Kanetsky', N. Mitra’, S. Vardhanab-
huti’, D.J. Vaughn', M. Li', R. Letrero’, K. D’Andrea’, D.R. Doody?, J.
Weaver®, A. Albano?, C. Chen?%, J.R. Starr>%5, D.J. Rader’, A.K. Godwin?®,
H. Hakonarson*, M.P. Reilly’, S.M Schwartz?%, K.L. Nathanson’. 1) Univer-
sity of Pennsylvania School of Medicine, Philadelphia, PA; 2) Fred Hutchin-
son Cancer Research Center, Seattle, WA; 3) Fox Chase Cancer Center,
Philadelphia, PA; 4) The Children’s Hospital of Philadelphia, Philadelphia,
PA; 5) School of Public Health, University of Washington, Seattle; 6) School
of Medicine, University of Washington, Seattle, WA.

Testicular germ cell tumor (TGCT) is the most common malignancy diag-
nosed in young men. Risk factors include family history and undescended
testis. We previously have shown that the rare gr/gr deletion increases risk
for TGCT (Nathanson 2005). In genome-wide association studies, we and
our UK colleagues independently identified SNP markers in or near KITLG
and SPRY4 as risk alleles for TGCT (Kanetsky 2009; Rapley 2009). BAK1
also was found to increase risk. Here we report the results of our expanded
GWAS that included 72 additional (a 26% increase) TGCT cases. In total,
we compared 349 TGCT cases to 919 controls and found 6 markers at 5
novel autosomal loci that surpassed our secondary significance threshold
(5 % 10°6). After imputation to determine those hits likely to be falsely positive,
we brought 2 markers each from 3 loci (at or near DMRT1, PFTK1,
SLC25A31) into replication. The replication set consisted of 439 cases and
960 controls from a population-based case-control study in Washington
state and parents of 204 of the cases. We observed an association between
TGCT and rs7040024 (Pyeng=2.1 x 10°6) and rs755383 (Pyena=2.1 x 107%),
both of which map to DMRT1; markers mapping to PFTK1 and SLC25A31
did not replicate. The per-allele odds ratio for the major A-allele in rs7040024
was 1.69 (95% CI 1.36, 2.10), and homozygous carriage of the major A-
allele increased risk nearly three-fold (OR 2.96; 95% CI 1.52, 5.73) as
compared to homozygous carriage of the minor C-allele. In a case-parent
analysis, inheritance of two A-alleles at rs7040024 was associated with over
a three-fold risk (OR 3.59; 95% CI 1.58, 8.12). Associations did not differ
by tumor subtype, and there were no differences found when the cases
were stratified by family history of TGCT or personal history of undescended
testis. DMRT1, or doublesex and MAB3 related transcription factor 1, codes
for a DNA binding protein that is expressed in the nuclei of Sertoli cells,
spermatogonia and spermatoctyes of adult males. DMRT1 is conserved
across many species, and is known to play a role in testis determination in
mammals, as well as sex determination in vertebrates. Of particular interest,
all TGCT susceptibility loci identified to date affect pathways that regulate
the survival, proliferation and migration of primordial germ cells. Additional
genetic studies as well as studies to elucidate the biological basis of the
increased risk of TGCT associated with the identified loci are planned.

557/F

Fine-Scale mapping of breast cancer loci: From tag SNP to causal
variant. M. Ghoussaini’, A. Cox?, E. Dicks™?, P. Pharoah™3, D. Easton’,
A. Dunning’, BCAC (Breast Cancer Association Consortium). 1) Department
of Oncology, University of Cambridge, Strangeways Research Laboratory,
Worts Causeway, Cambridge, CB1 8RN; 2) Institute for Cancer Studies,
University of Sheffield, Sheffield, UK; 3) Department of Public Health and
Primary Care, University of Cambridge, Strangeways Research Laboratory,
Worts Causeway, Cambridge, CB1 8RN.

More than 260 new disease loci, including 18 breast cancer loci, have
been discovered via Genome Wide Association Studies (GWAS) but, for
almost all of these, identifying the causal variant remains a challenge. Identifi-
cation of the causative variants is central to understanding the genes and
mechanisms involved in cancer pathogenesis. We generated a catalogue
of all 20,020 common variants in the LD blocks, with a frequency of 2% or
greater in Europeans, defined by 18 known breast cancer susceptibility
variants, using data from the 1000 Genomes Project (www.1000Genomes.-
org). These regions range in size from 30 to 1050Kb. Two loci contain no
known genes, four contain a single gene and the majority contain several.
Total numbers of common variants per locus vary widely (452 to 2,696).
The number of SNPs that are candidates for being the primary causative
variant (defined as correlated with the best hit with r2 more than 0.1) range
from 42 to 675 per locus. An example is the 8q24 breast cancer locus,
which spans 150Kb and contains no known genes. It is located ~ 800 kb
downstream of the FAM84B gene and ~400 kb upstream the pro-oncogene
c-MYC. Using data from the 1000 Genomes Project, we catalogued 603
variants in this locus, of which 227 have a detectable correlation with GWAS
tag SNP rs13281615 and were thus considered to be potentially causative.
Sixty-eight tag SNPs for these 227 variants have been genotyped in 13,410
cases and controls from the SEARCH study. A new variant (rs1562430)
was found to be more significantly associated with breast cancer than the
original GWAS tag SNP (p-trend=5.8x10-7, OR=0.85,CI= [0.80-0.91]) ver-
sus (p-trend=2.2x10-5, OR=1.14, Cl=[1.07-1.21]), correlation between the
two variants is 0.40. Further refinement of the set of potential causal variants
may be possible through genotyping in case-control studies of different eth-
nicities.

558/F

Genome-wide association analysis of familial lymphoma. V. Joseph’,
T. Kirchhoff!, A. Dutra-Clarke’, V. Devlin’, N. Hansen’, J. Przybylo’, J.
Bhatia?, M. Kedmi', J. Maragulia’, S. Mukherjee?, DB. Yehuda®, L. Engel?,
J. Brown®, O. Paltiel’, R. Klein?, A. Zelenetz', K. Offit"2. 1) Dept. Medicine,
Memorial Sloan-Kettering Cancer Center, New York, NY; 2) Sloan-Kettering
Institute, Memorial Sloan-Kettering Cancer Center, New York, NY; 3) Hada-
saah University, Jerusalem, Israel; 4) Department of Epidemiology and Bio-
statistics, Memorial Sloan-Kettering Cancer Center, New York, NY; 5) Dana
Farber Cancer Center, Boston, MA.

The incidence of lymphoma has doubled over the past two decades in
the U.S; however, the etiology of the most common types of the disease
remains unknown. There is increasing evidence that points to genetic predis-
position in the development of lymphomas. Genome-wide association analy-
sis (GWAS), have proven to be useful tools for the identification of common
inherited susceptibility loci for human cancers. With increased public avail-
ability of population control data, GWAS designs now significantly benefit
from reduction in genotyping and cost. In this study, we sought to discover
novel germ line variants predisposing to lymphoma using GWAS. We carried
out a two-stage association analysis to identify common genetic loci confer-
ring risk for development of lymphomas. In the first stage we have performed
a GWAS using Affymetrix 6.0 SNP arrays on 292 kindreds of lymphoma
showing family history of the disease, affecting at least 2 first degree rela-
tives. The phase 1 is comprised of 46 patients (probands) with Hodgkin’s
disease (HD) and 246 cases of non-Hodgkin’s lymphoma (NHL), of which
26% are follicular subtypes and 35% diffuse large cell subtypes. As controls,
we have used publically available data acquired from dbGAP initiative on
1013 individuals genotyped by Affymetrix 6.0 as part of schizophrenia and
bipolar disorder GWAS. To reduce population heterogeneity, both cases
and controls chosen were of European (EU) ancestry. After rigorous QC
and population stratification adjustments, in stage 1, we identified 200 SNPs
with p<10E-4; one of which reached the genome-wide level of significance
(p<10E-7). The top 150 independent loci were passed to a replication stage
on 2500 lymphoma cases and 2500 controls, all of EU ancestry. Approxi-
mately 20 SNPs replicated initial associations observed in Phase 1. Using
multivariate analysis, we are currently testing these findings for associations
with lymphoma subtypes. There is preliminary evidence of germ line variants
in humans increasing risk for lymphocytic malignancies. Moreover, for a
subset of SNPs, we observe significant association with multiple subtypes
indicating a more common genetic origin of lymphoid malignancies. The
observed associations point to involvement of novel molecular pathways
which may provide new insights into the molecular pathogenesis of
lymphoma.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Genome Wide Association Study to Identify Single Nucleotide Poly-
morphisms (SNPs) Associated with the Development of Erectile Dys-
function in African-American Men Following Radiotherapy for Prostate
Cancer. S. Kerns', H. Ostrer’, R. Stock?, W. Li®, J. Moore?, A. Pearlman’,
C. Campbell’, Y. Shao? N. Stone? %, L. Kusnetz?, B. Rosenstein® 6. 1)
Department of Pediatrics, New York University School of Medicine, New
York, NY; 2) Department of Radiation Oncology, Mount Sinai School of
Medicine, New York, NY; 3) Queens/Elmhurst Hospital Center, Department
of Radiation Oncology, Jamaica, NY; 4) Division of Biostatistics, New York
University School of Medicine, New York, NY; 5) Department of Urology,
Mount Sinai School of Medicine, New York, NY; 6) Department of Radiation
Oncology, New York University School of Medicine, New York, NY.
Purpose: Clinical factors do not fully explain the variability in development
of normal tissue toxicities resulting from radiotherapy for prostate cancer.
A predictive tool incorporating genetic factors could therefore assist clinicians
and patients in weighing the benefits of radiotherapy with the risks of devel-
oping chronic side effects. Methods: A genome-wide association study was
performed to identify SNPs associated with erectile dysfunction (ED) among
a cohort of African-American prostate cancer patients treated with external
beam radiation therapy. All men were followed-up for a minimum of one
year after treatment with the five-item Sexual Health Inventory for Men
(SHIM) questionnaire to assess erectile function. Only men with a pre-
treatment SHIM score > 16, indicative of good erectile function, were included
in the study. Of the 79 patients included, 27 patients were defined as cases
based on a post-treatment SHIM score £ 7, and 52 patients were defined
as controls based on a post-treatment SHIM score > 16. Results: We identi-
fied the rs2268363 SNP, located in the follicle stimulating hormone receptor
gene, as significantly associated with ED using a chi-square association
test and correcting for multiple comparisons (unadjusted p-value = 5.46x10-
08; Bonferroni p-value = 0.028). We identified four additional SNPs that
tended toward significant association with unadjusted p-value < 10-06. A
multivariate logistic regression model that incorporated estimated ancestry
and four of the top-ranked SNPs was a more accurate classifier of ED than
a model that included only clinical variables. Conclusions: To the best of
our knowledge, this is the first genome wide association study to identify
SNPs associated with adverse effects resulting from radiotherapy for pros-
tate cancer. It is also important to note that the SNP that proved significantly
associated with ED is located within a gene whose encoded product plays
a role in gonad development and function. Another key finding of this project
is that the majority of the top-ranking SNPs were specific to people of African
ancestry and would therefore not have been identified among a cohort of
patients of European ancestry. This study supports the feasibility of using
a genome-wide approach to investigate genetic predisposition to radiation
injury and warrants validation with a larger and separate cohort of prostate
cancer patients.

560/F

Genome-wide association study to detect CNV associations with Cuta-
neous Melanoma. Y. Xu’, E. Pugh? B. Peng’, A. Schnel?, E.Y. Lu’, K.
Hetrick?, W. Chen’, J.E. Lee®, L. Wang’, Q. Wei’, C.I. Amos’. 1) Dept
Epidemiology, MD Anderson Cancer Ctr, Houston, TX; 2) Center for Inher-
ited Disease Research, Baltimore, MD; 3) Dept Surgery, MD Anderson
Cancer Ctr, Houston, TX.

Cutaneous Melanoma (CM) causes 75% of deaths from skin cancer and
has a significant genetic component as evidenced by family studies and
genome-wide association analyses, which have identified several causal or
associated loci. In order to further study the genetics of CM, we conducted
a genetic analysis of cases and controls recruited from the University of
Texas M.D. Anderson Cancer Center (UTMDACC). 2053 cases of CM were
collected at the UTMDACC starting in 1993. 1063 controls were collected
from relatives and friends of patients visiting the UTMDACC during the same
time period. These controls were not biologically related to patients included
in this study. Genotyping was performed on lllumina HumanOmni1-Quad_
v1-0_B array at the Center for Inherited Disease Research (CIDR), and
quality controls were applied by the Gene Environment Association Studies
(GENEVA) and UTMDACC. For the melanoma data, the median call rate
was 99.97% and the error rate estimated from 69 pairs of study sample
duplicates was 1e-5. We applied copy number variation (CNV) calling algo-
rithm PennCNV on the data, and the concordance of CNVs for the same
study sample duplicates was 73.61%. We performed genome-wide associa-
tion tests based on CNV calls from PennCNV. We found that the most
significant signal located in the region of SPIRE2 gene on chromosome 16q
slightly centromeric to the MC1R region. Copy number changes have been
validated for a sample of subjects in this region using an RT-PCR quantitative
DNA analysis technique.

561/F
Development of breast cancer risk model using haplotype analysis of
the Ashkenazi Jewish population. E. Rinella’, S. Pramanik? S. Guha?,
C. LeDuc?, H. Ostrer’, Y. Shao®, A. Peariman’, C. Campbell’, M.B. Terry?,
R. Senie?, I. Andrulis®, M. Daly®, E. John”, W. Chung?. 1) Human Genetics
Program, NYU School of Medicine, New York, NY; 2) Pediatrics, Columbia
University Medical Center, New York, NY; 3) Division of Biostatistics, NYU
School of Medicine, New York, NY; 4) Epidemiology, Columbia University,
New York, NY; 5) Ontario Cancer Genetics Network, Cancer Care Ontario,
Toronto, Ontario, Canada; 6) Clinical Genetics, Fox Chase Cancer Center,
Philadelphia, PA; 7) Cancer Prevention Institute of California, Stanford Uni-
versity School of Medicine & Stanford Cancer Center, Stanford, CA.
Breast cancer risk has a high heritability, yet the genetic markers revealed
thus far only account for 20-25% of familial breast cancer cases. The ability
to establish genetic risk models is critical for optimizing screening and treat-
ment of breast cancer, but many more variants must be identified. This
study utilizes data mining techniques to build on GWAS results by examining
IBD (ldentity By Descent) segments and haplotypes among homogeneous
cohorts of Ashkenazi Jewish (AJ) women. Methods: AJ women with invasive
breast cancer and a family history of breast cancer were recruited along
with age-matched AJ controls at New York City research institutions. Affyme-
trix 500K SNP arrays were used to genotype a discovery cohort of 238 breast
cancer cases and 237 controls. Individual SNP analysis was conducted using
standard case/control association analysis and validated in a replication
cohort of 239 cases and 294 controls. The cohorts were combined for
haplotype analysis (using an Expectation-Maximization algorithm) and IBD
analysis (using GERMLINE/DASH). Association analysis was performed
on haplotypes and clusters of shared segments. Biological significance of
haplotypes, IBD segments, and individual SNPs was determined using
GSEA (Gene Set Enrichment Analysis). Results: IBD segments of (=30
SNPs) and haplotypes (=2 SNPs) appearing in at least 10% of the 1008
study subjects were included for analysis. 147 haplotypes containing at least
10 SNPs were significantly associated with breast cancer risk (p=0.00998
- 5.31x10%; OR=1.26 - 1.96). These results enhanced the individual SNP
association analysis that revealed 73 SNPs (with minor allele frequencies
of at least 5%) that were significantly associated with breast cancer (pc=
0.001 - 6.16x10°7; OR=1.29 - 4.45). The haplotype analysis confirmed indi-
vidual SNP results, both spanning 18 common genes (many not previously
reported in association with breast cancer risk) and common pathways
involved in apoptosis and transcription. Haplotype analysis reveals an addi-
tional 211 genes not covered with the individual SNP analysis. Conclusions:
An advantage to studying a homogeneous population of cases and controls,
such as the AJ women presented here, is the ability to perform haplotype
and IBD analyses. Building disease risk models based on such analyses
reduces complexity thereby revealing regions associated with breast cancer
that were not detectable using the individual SNP analysis commonly found
in GWAS.

562/F

The MutS homolog hMSH4 interacts with elF3f in mammalian cells.
YL. Chu, X. Wu, C. Her. School Molecular Biosciences, Washington State
University, Pullman, WA.

Accumulating evidence suggests that members of the mismatch repair
family participate in diverse cellular functions in addition to their primary
action in DNA damage recognition and repair. Being a member of this
family of proteins, the molecular mechanisms involved with the human MutS
homolog 4, hMSH4, are poorly defined. It is known that hMSH4 is promiscu-
ous and the heterocomplex composed of hMSH4-hMSH5 is capable of
binding to synthetic Holliday junctions. In addition, mice lacking the Msh4
gene display defective chromosome synapsis, leading to testicular and ovar-
ian degeneration and, therefore, male and female sterility. Notwithstanding
a low but readily detectable level of hMSH4 in mitotic tissues, the biological
function of hMSH4 is largely unknown. In order to better understand the
molecular mechanisms associated with hMSH4 in human cells, we have set
out to identify potential h(MSH4 interacting partners. To this end, screening of
a human ovary two-hybrid cDNA library has led to the identification of elF3f
(eukaryotic initiation factor 3 subunit f)—known to play a major role in stabiliz-
ing the 40S ribosomal subunit. Intriguingly, recent studies have also demon-
strated that elF3fis involved in the regulation of apoptosis, and the reduction
of elF3f has been documented in several types of human cancers, although
the biological mechanism behind this is still unclear. Our preliminary studies
have suggested that hMSH4 interacts with elF3f in human cells, presumably
mediated through the N-terminal region of hAMSH4. In addition, our confocal
microscopic study has indicated that hMSH4 and elF3f co-localize primarily
in the cytoplasm under normal cellular conditions. Functional analysis of
this newly discovered interaction in DNA damage response and cell cycle
regulation is presently ongoing in the laboratory. It is conceivable that the
interplay between hMSH4 and elF3f may play a role in the pathogenesis
and/or proliferation of cancer cells. Furthermore, the results of our current
study are likely to be an important steppingstone for elucidating additional
molecular functions of hMSH4.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.



190 Posters: Cancer Genetics

563/F

Protein kinase A regulates caspase-1 via Ets-1 in bone stem cell-
derived lesions: a link between cyclic AMP and pro-inflammatory path-
ways in osteoblast progenitors. M.Q. Aimeida’, K. T. Tsang’, C. Cheadle?,
T. Watkins?, JC. Grivel¥, M. Nesterova’, R. Goldbach-Mansky*, C.A. Stra-
takis’. 1) Section on Endocrinology and Genetics, Program on Develop-
mental Endocrinology & Genetics (PDEGEN), Eunice Kennedy Shriver
National Institute of Child Health & Human Development (NICHD), National
Institutes of Health (NIH), Bethesda, MD 20892; 2) Genomics Core, Division
of Allergy and Clinical Immunology, School of Medicine, Johns Hopkins
University, Mason Lord Bldg., Center Tower, Rm. 664, 5200 Eastern Avenue,
Baltimore, MD 21224; 3) Program on Physical Biology, NICHD, NIH,
Bethesda, MD 20892; 4) Translational Autoinflammatory Disease Section,
NIAMS, NIH, Bethesda, Maryland 20892, USA.

Patients with genetic defects of the cyclic (c) AMP-signaling pathway
and those with neonatal-onset multisystem inflammatory disease (NOMID)
develop “tumor-like” lesions of the long bones. The molecular basis of this
similarity is unknown. NOMID is caused by inappropriate activation of a
caspase-1 activating inflammasome. The present study demonstrates that
NOMID bone lesions are derived from the same osteoblast progenitor cells
that form fibroblastoid tumors in mice and humans with defects that lead to
increased cAMP-dependent protein kinase (PKA) signaling. NOMID cells
showed high PKA activity, and an increase in their cAMP signaling led to
PKA-specific activation of caspase-1. Increased PKA led to inflammation-
independent activation of caspase-1 via over-expression of the proto-onco-
gene and early osteoblast factor, Ets-1. In NOMID cells, as in cells with
defective PKA regulation, increased prostaglandin E2 (PGE2) led to
increased cAMP levels and activation of Wnt-signaling; increased Wnt-sig-
naling underlies tumor formation in a variety of settings associated with
inappropriate PKA activation. Caspase-1 and PGE2 inhibition led to a
decrease in cell proliferation of both NOMID and cells with abnormal PKA.
These data reveal a previously unsuspected link between abnormal cAMP
signaling and defective regulation of the inflammasome and suggest that
caspase-1 and PGE2 inhibition may be therapeutic targets in bone lesions
associated with defects of these two pathways.

564/F

Notch Gain of Function Contributes to the Osteosarcoma in a Mouse
Model. J. Tao’, S. Chen’, M. Jiang’, T. Bertin’, F. Gannon?, B. Lee"3. 1)
Human & Molecular Genetics, Baylor College Medicine, Houston, TX 77030;
2) Pathology, Baylor College Medicine, Houston, TX; 3) Howard Hughes
Medical Institute, Houston, TX.

Human osteosarcoma (OS) is the most common primary bone cancer,
comprising approximately 20% of all bone tumors and about 5% of pediatric
tumors overall. Most OS occurs sporadically and our understanding of its
molecular basis is still limited. From a signaling perspective, dysregulation
of several evolutionally conserved pathways including Wnt, TGF/ BMPs,
SHH and FGFs has been found in human OS tumor samples and cell lines.
Recently, our and other studies suggest that activation of Notch signaling
contributes to the pathogenesis of human OS. Notch signaling plays an
important role in the developmental processes and adult tissue homeostasis
by regulating cell fate determination, proliferation, differentiation and
apoptosis. Notch, a transmembrane receptor, releases its intracellular
domain (NICD) into the nucleus to regulate transcription of target genes
such as the Hey and Hes family of transcription factors. Altered Notch
signaling has been associated with several cancers in which the data suggest
that Notch can act both as an oncogene and tumor suppressor gene
depending on its expression levels and timing. Our previously established
human tumor xenografts in nude mice showed decreased tumor growth
after chemical or genetic inhibition of Notch signaling, suggesting that its
inhibition may be a therapeutic approach for the treatment of OS. To generate
a mouse osteosarcoma model and examine the role of Notch signaling in
bone tumorigenesis, we established a bitransgenic mouse line that constitu-
tively expressed a single copy of Notch NICD in osteoblasts. The resulting
bitransgenic Notch gain-of-function (GOF) mice developed osteosclerosis
at age of two months. Histomorphometric and molecular analysis of cavarial
and long bones indicated that Notch could stimulate proliferation of immature
osteoblasts while inhibiting their differentiation into mature osteoblasts. This
gain of function phenotype was reminiscent of osteoblastic tumors. Indeed,
aging studies of these GOF mice showed that they spontaneously developed
osteoma at 100% penetrance. Of 24 aged mice to date, we have detected
multifocal malignant tumors in six of them by gross examination. Pathological
analysis confirmed that one of them was telangiectatic osteosarcoma, fea-
tured by poorly differentiated osteoblast-like cells, tumor osteoid, necrosis
and hemorrhage. Together, our preliminary data support our hypothesis that
Notch activation may be a dominant mechanism for OS pathogenesis.

565/F

cAMP and KIT-KITLG signaling interact in testicular tissue and possibly
cooperate in predisposition to testicular germ cell tumors: a novel
function of PDE11A in testis. M. Azevedo’, E. Bornstein’, A. Horvath’,
c. Kratz?, M. Nesterova’, M. Greene?, C. Stratakis?. 1) NICHD/NIH,
Bethesda, MD; 2) NCI/NIH, Bethesda, MD.

Testicular germ cell tumors (TGCTs) account for 95% of the cases of
testicular cancer, the most common solid malignancy affecting young males.
Somatic activating mutations in the proto-oncogene KIT are found in patients
with TGCTs, whereas common variations in the KITLG gene have been
associated with these tumors. Phosphodiasterase (PDE) 11A (PDE11A) is
expressed in several tissues, but is most highly expressed in testis (and
prostate). PDE11A’s enzymatic activity, thus, appears to be an important
regulator of cAMP signaling in testicular tissue. Recently, we reported
PDE11A mutations (and functional polymorphisms) as predisposing factors
for the development of TGCTs (1). In this study, we investigated whether
the two pathways of cAMP and KIT/KITLG signaling interact in testicular
tissue. A TGCT cell line (NTERA-2) was transiently transfected with plasmid
DNA expressing either the wild type (WT) or the mutated forms of PDE11A
described in patients with TGCTs (R52T, F258Y, G291R, Y727C, R804H,
V820M, R867G and M878V); we then determined cAMP levels, PDE and
PKA activity, and RNA and protein levels for KIT, KIT/KITLG, and related
molecules. cAMP levels were significantly higher in the NTERA-2 cells
transfected with all the PDE11A mutations and relative PDE activity was
lower. KITLG expression was consistently increased in the presence of
PDE11A mutations. Preliminary results suggest that PDE11A and KITLG
TGCT-linked alleles co-segregate in families with TGCT. We conclude that
KITLG expression consistently increases in the presence of PDE11A-inacti-
vating defects, both at the RNA and protein levels, in TGCTs. This is the
first demonstration, in any tissue, of a functional link between the cAMP
and the KIT signaling pathways in predisposition to cancer.

566/F

Continued Identification of Ethnic Specific Differences in Breast Can-
cer and Normal Breast Tissue. L. Baumbach’, M.E. Ahearn’, C. Gomez,
A. Mejias’, M. Jorda®, T. Halsey? J. Yan? K. Ellison?, K. Mulligan?® R.
Kittles®, A. Ashworth*, M. Pegram’. 1) Univ Miami School of Medicine,
Miami, FL; 2) Almac Diagnostics, Durham, NC; 3) University of lllinois at
Chicago, Chicago, IL; 4) Breakthrough Cancer Research Center, London,
UK.

Ethnic-specific disparities in stage of presentation/survival rates exist in
breast cancer patients; the cause is unknown. We are continuing to investi-
gate possible genetic contributions to these disparities, we are investigating
genomic changes in breast cancer (BC) samples from multi-ethnic cohorts
of African-American (AA), Hispanic (His), native African (Kenyan) and non-
Hispanic white (Caucasian) women with “triple negative” (ER-, PR-, Her2/
Neu-) BC. The overall goal is to identify differentially expressed genes
between tumor and adjacent normal tissue that are common or unique
among the three groups. We are also analyzing normal breast tissue samples
(reduction mammoplasty residual tissue) from AA, His and Cauc women to
investigate gene expression patterns across ethnicities in normal breast
tissue. Pathology samples are cut from FFPE (Formalin Fixed Paraffin-
embedded tissue) blocks marked by pathology as self-matched normal vs.
tumor tissue. Almac Diagnostics performs RNA isolation, cDNA preparation,
and hybridization of tumor/normal cDNAs to a breast cancer focused gene
expression array (Breast Cancer DSA Research Tool). From the Breast
Cancer DSA arrays data, a two-way ANOVA (disease state and ethnicity)
identified 6479 transcripts with a p-value less than 0.01. Data QC indicated
that samples clustered well with respect to ethnicity and adjacent normal
vs. tumor tissue. We have identified ethnic-specific expression patterns in
the matched normal and tumor samples. Ethnic specific differences between
the adjacent normal tissues were also seen and ethnic specific expression
differences were noted in small collection of normal breast samples. The
same BC samples are being analyzed by array CGH to assess copy number
variations in relation to the gene expression differences. In addition, DNA
from the AA samples is being evaluated with a panel of ancestry-informative
DNA markers. These analyses indicate that high quality gene expression
data can be obtained from FFPE samples, and ethnic specific gene expres-
sion differences have detected in tumor and matched normal breast tissue
across ethnic groups. Validation of these results has important implications
for addressing BC health disparities, as well as tailored approaches to
prediction, prevention and treatment.
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567/F

A miRNA inhibitor screen for KRAS-selectively lethal miRNAs. R. Bor-
kowski’, L. Du®, A.F. Gazdar®#, J.D. Minna®#, A. Pertsemlidis®>. 1) Program
in Genetics and Development, UT Southwestern Medical Center, Dallas,
TX; 2) McDermott Center for Human Growth and Development, UT South-
western Medical Center, Dallas, TX; 3) Simmons Comprehensive Cancer
Center, UT Southwestern Medical Center, Dallas, TX; 4) Hamon Center for
Therapeutic Oncology Research, UT Southwestern Medical Center, Dal-
las, TX.

Lung cancer, especially non-small cell lung cancer (NSCLC), is currently
the leading cause of cancer fatalities in the United States, accounting for
30% of the fatalities in males, and 26% in females. Additionally, the five
year survival rate for individuals affected by lung cancer has only improved
by 3% in the past 35 years. As suggested by the survival data, very few
effective treatment options are available for NSCLC, and many vary dramati-
cally in efficacy depending on the genetic status of the tumor. In particular,
the presence of mutant KRAS in NSCLC serves as a negative predictor for
drug efficacy. KRAS mutations are found in ~22% of NSCLC tumors, and
tumors harboring these mutations are categorically refractory to treatment
with Epidermal Growth Factor Receptor (EGFR) Tyrosine Kinase Inhibitors
(TKI) gefitinib (Iressa) and erlotinib (Tarceva); furthermore, there are no
effective therapies targeted for KRAS mutant NSCLCs.

In order to identify genetic susceptibilities specific to KRAS-dependent
NSCLC, we use systematic miRNA depletion to identify miRNAs, and their
target genes and pathways, necessary for the survival of this genetic subset
of tumors. A miRNA inhibitor screen can serve to identify not only indepen-
dent miRNAs involved in selective survival, but also genes and pathways
involved that would be obscured by genomic redundancy in a conventional
RNAI screen. Using a comprehensive library of miRNA inhibitors coupled
with an endpoint assay for cell viability, we have identified several miRNAs
that selectively decrease the viability of KRAS-dependent NSCLC cell line
NCI-H1155 with minimal effect in the wild-type KRAS cell line NCI-H1437.
These candidates are being validated in an expanded panel of ten cell lines
including four KRAS mutant, four KRAS wild-type, and two immortalized
human bronchial epithelial cell lines. miRNAs that, when inhibited, selectively
decrease the viability of the refractory tumors will elucidate the pathways
and processes necessary for mutant KRAS-dependent survival, and will
expose individual miRNAs and mRNAs as therapeutic targets.

568/F
Identification of the rno-miR-30 family members as a potential central
player during 4-nitroquinoline 1-oxide-induced tongue carcinogenesis
in rat. W. Chen’?, T. Zhang', P. Zhang"?, J. Zhang', D. Ye'?, Q. Xu™?,
W. Qiu’. 1) Department of Oral & Maxillofacial Surgery, Ninth People’s
Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai,
China; 2) Shanghai Key Laboratory of Stomatology, Shanghai, China.
Objective: Constituents of tobacco can cause DNA adduct formation, and
are implicated in the development of oral squamous cell carcinoma (OSCC).
However, there are few published studies on the mechanism(s) underlying
tobacco associated oral carcinogenesis. It has been widely known that
MicroRNAs have an important role in regulation of tumor generation and
development. The present study was aimed to analyze the expression profil-
ing of microRNAs and their target genes in rat cancer tissues, which was
induced by 4-nitroquinoline 1-oxide (4NQO) and a useful model that mimics
tobacco-related human OSCC. Methods: Twenty male Sprague-Dawley
(SD) rats were administrated with 0.002% 4NQO in drinking water for 36
weeks, whereas ten rats fed with drinking water were utilized as a control.
15 rats from the 4NQO-treated group developed tongue squamous cell
carcinoma, which were confirmed by pathological examination. miRNA and
mRNA gene expression profiling studies were pursued using RNA pools
derived from 7 tumor and 7 normal tissues, respectively. The significantly
expressed miRNAs and mRNAs were verified by RT-PCR followed by gene
ontology (GO) analysis in an attempt of building the miRNA-gene correlation
network, and miRNA-go-network. Results: 57 miRNAs and 243 mRNA tran-
scripts exhibited differential expression profiles between tumors and normal
tongue tissues. Among them, the differential expressions of three miRNAs
and three mRNA were validated. In tumor tissues, the expression level of
the members of the rno-miR-30 family (rno-miR-30a, -30a*, -30b-5p, -30c,
-30d, -30e and -30e*) is only 8% to 37% of their counterparts in the control
group. High enrichment GOs including differentiation-related targeted genes
and miRNA-gene networks revealed genes of Ubadc1, Ank2, Mybpc1, Ldhb,
Cpt2, and Cabc1 as the primary six target genes, which were all known
regulated by the rno-miR-30 family. Of the rno-miR-30 family, the three
members (rno-miR-30a*,-30d, and -30e*) were the first three highest degree
of miRNAs based miRNA-gene networks, and the members (rno-miR-30 b-
5p, -30c, -30d, and -30e) were the four of the highest degree of miRNAs
uncovered by miRNA-go-network. Conclusions: Rat tongue squamous cell
carcinoma induced by 4NQO relates to 57 miRNAs and 243 genes.
Decreased expression of the rno-miR-30 family may play a fundamental
role in carcinogenesis development especially in biochemical process of
oxidation reduction and ion transport.

569/F
Genome-Wide Linkage Scan of Colorectal Cancer Families with MMR
Deficiency. M.S. Cicek’, B.L. Fridley’, D. Serie’, W. Bamlet’, J.M. Cunning-
ham?, N.M. Lindor’, J.D. Potter?, S.N. Thibodeau’, E.L. Goode’, the Colon
Cancer Family Registry. 1) Mayo Clinic College of Medicine, Mayo Clinic,
Rochester, MN; 2) Fred Hutchinson Cancer Research Center, Seattle, WA.
Substantial evidence from segregation and linkage analyses excluding
families with known mutations supports the existence of unidentified suscep-
tibility loci for colorectal cancer (CRC). As part of a larger search to identify
novel CRC regions, we assessed linkage in 548 families with no identified
germline mismatch repair (MMR) mutations including 129 families with phe-
notypic evidence of defective MMR (dMMR). We studied families from the
Colon CFR, a multi-site NCl-supported consortium, and from Newfoundland,
defining dMMR families as those with at least one cancer case with tumor
microsatellite instability (MSI-H) or loss of immunohistochemical expression
for at least one of following MMR genes: MLH1, PMS2, MSH2, or MSH6.
Family members (N=737) with an average family size of 5.7 and mean per
family of 2.6 and 3.1 for 337 affected and 400 unaffected, respectively, were
genotyped using the Affymetrix 10k 2.0 Array or the Illlumina Linkage Panel
12 (10,091 pooled SNPs with r2<0.1) and analyzed using MERLIN. Assum-
ing a dominant mode of inheritance, an HLOD of 6.49 in the chromosome
2 MSH2/MSH6 region (114.3 cM) and an HLOD of 10.91 on the chromosome
3 MLH1 region (93.3 cM) were observed. The data confirm strong linkage
to these known genes. Subsequent MMR gene sequencing on these 129
dMMR families detected 42 families with pathogenic mutations and four
families with missense mutations of unknown significance (T764N on MSH6,
T117R and 1219V on MLH1 and G669V on MSH?2). In addition, of 51 families
exhibiting MLH1/PMS2 loss, 11 families (22%) segregated pathogenic
MLH1/PMS2 mutations; similarly, of 26 families with MSH2/MSH6 loss,
14 families (54%) segregated pathogenic MSH2/MSH6 mutations. Not all
families with pathogenic mutations yielded elevated LOD scores, suggesting
incomplete linkage-informativeness for some families. Among the remaining
83 dMMR families with no detected mutations, evidence of linkage at MLH1/
PMS2 genes was seen for 65% of the families and at MSH2/MSH6 genes
for 59% of the families; however, other novel regions are suggested.

570/F
The metastasis gene MMP-9 is a direct target of the chromatin modifier
SMYD3. A. Cock-Rada, S. Medjkane, N. Janski, J.B. Weitzman. UMR 7216
- Epigenetics and Cell fate, University Paris Diderot, Paris, France.
Epigenetic mechanisms involved in tumor initiation and progression are
becoming an increasing focus of study in the search for new cancer thera-
pies, due to their potential reversibility. Matrix Metalloproteinase-9 (MMP-
9) is a proteolytic enzyme that degrades the extracellular matrix and plays an
important role in tumor progression and metastasis formation by regulating
processes like tumor growth, angiogenesis, escape from immune surveil-
lance, cell migration and invasion. MMP-9 is regulated by several transcrip-
tion factors but its transcriptional regulation by epigenetic-modifying
enzymes is relatively unexplored. SMYD3 is a histone H3K4 methyltransfer-
ase with DNA binding capacity, which has been shown to contribute to the
transcriptional activation of several genes involved in cancer. It has been
shown to be important for tumour proliferation in colorectal, hepatocellular
and breast carcinomas and in cellular invasion in cervical carcinomas. We
are studying the role of SMYD3 in the regulation of MMP-9 and tumor
invasion. In order to identify new regulators of MMP-9 expression at the
chromatin level, we characterized several activating and repressive histone
marks on the MMP-9 promoter by Chromatin Immunoprecipitation (ChIP)
in a reversible bovine cancer model. We observed that tri-methylation of
histone H3K4 is an important event in the activation of MMP-9. We studied
the expression of several H3K4 methyltransferases and demethylases by
quantitative PCR and observed a positive correlation between the expres-
sion of MMP-9 and the gene coding for SMYD3. Using over-expression and
knockdown techniques to modulate SMYD3 levels, we observed an effect
on MMP-9 expression and protein activity in bovine transformed leukocytes
and in human fibrosarcoma cells (HT1080). We observed by ChIP that
SMYD3 binds to the MMP-9 promoter. We generated HT1080 stable cell
lines with shRNA against SMYD3 and observed a decreased binding of
SMDY3 to the MMP-9 promoter, along with a decrease in H3K4me3 marks.
We are now studying the effect of SMYD3 knockdown on the invasive
phenotype of these cells, using matrigel invasion and migration assays.
These results identify SMYD3 as a new regulator of MMP-9 in cancer pro-
gression.
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571/F
mir-21 Regulate Sprouty1 Expression in Prostate Cancer Cells. M. Dare-
mipouran™?, B. Kwabi-Addo®. 1) Genetics and Human Genetics, Howard
University, Washington, DC; 2) Howard University Cancer Center Washing-
ton, DC.

Background: Sprouty1 is a negative regulator of fibroblast growth factor
signaling with a potential tumor suppressor function in prostate cancer (PCa)
cell lines. Biochemical analysis shows that Sprouty1 is downregulated in
prostate cancer tissues in comparison to normal prostate tissues. We have
previously shown that in some cases DNA methylation is a potential mecha-
nism for the downregulation of Sprouty1 expression, suggesting other mech-
anisms of gene inactivation could also affect Sprouty1 expression. Recent
studies have shown that microRNA-21 (mir-21) is overexpressed in various
types of cancers including prostate cancer. It is suggested that mir-21 may
have a potential role in regulating the malignancy and metastatic abilities
of prostate cancer cells by regulating the tumor suppressors such as;
Sprouty1. To elucidate additional molecular mechanism involved in regulat-
ing Sprouty1 expression in prostate cancer we investigated the rolls of
transcription factors and microRNA expression in Sprouty1 regulation. Meth-
ods: Gene knockdown studies were carried out in prostate cancer cell lines
with shRNA or siRNA directed towards EGR1, EGR2, GATA2 and GATA4
transcription factors and mir-21 and the RNA expression level validated
using quantitative RT-PCR. Protein expression was analyzed by western
blotting. Results: Our results demonstrates that knockdown of transcription
factors Egr1, Egr2, Gata2 or Gata4 by transfecting prostate cancer cell lines
with the corresponding shRNAs resulted in downregulation of Sprouty1
protein expression suggesting that these transcription factors stimulate
Sprouty1 expression. On the other hand, the knockdown of mir-21 expres-
sion in prostate cancer cell lines, PC3 and DU145 led to increase activation
of Sprouty1 expression but we did not see such response in LNCaP cells
which does not have detectable basal level of mir-21 expression. Conclusion:
Our preliminary observation suggests multiple mechanisms of Sprouty1
regulation, including epigenetic DNA methylation changes and small RNA
expression that may act differently depending on the cellular context.

572/F

Mad2 is a Critical Mediator of the Chromosome Instability Observed
upon p53 and Rb Pathway Inhibition. P.H.G. Duijf, J.M. Schvartzman, R.
Sotillo, C. Coker, R. Benezra. Department of Cancer Biology & Genetics,
Memorial Sloan-Kettering Cancer Center, New York, NY.

Rb and p53 pathway inhibition are key events in the development of
chromosome instability and cancer, yet the mechanisms by which this insta-
bility arises are unclear. Rb pathway inhibition leads to overexpression of
the mitotic checkpoint gene Mad2 via E2F activation. While Mad2 overex-
pression is sufficient to initiate aneuploid tumor formation, whether it is
required to mediate the phenotypes of Rb or p53 pathway inhibition is
unknown. We show that Mad2 is upregulated in response to p53 loss as a
result of reduced p21-mediated inhibition of cyclin-dependent kinase activity
and Rb inactivation. In the context of Rb pathway inhibition, Mad2 overex-
pression is required for the acquisition of chromosome instability and ana-
plastic mammary tumor formation. In addition, in a p53 mutant knock-in
mouse model that develops tumors with stable, diploid genomes, the Mad2
upregulation and chromosome instability that is caused by p21 loss can be
rescued by genetic reduction of Mad2 levels. These results demonstrate
that Mad2 overexpression is an essential mediator of the chromosome
instability and tumor phenotypes observed upon inactivation of two major
tumor suppressor pathways.

573/F

Estrogen receptor gene silencing in human breast cancer cells using
siRNA. M. El-Zawahri’, Y. Lugmani?, A. Al-Azmi°. 1) Faculty of Biotechnol-
ogy, Misr University for Science & Technology (MUST), 6th October City,
Egypt; 2) Pharmaceutical Chemistry Dept, Kuwait University, Kuwait; 3)
Molecular Biology Dept, Kuwait University, Kuwait.

The role of estrogen receptor alpha (ERo) in breast cancer has been
highlighted by numerous of studies. Consequently, inhibition of ERo has
become one of the major strategies for the prevention and treatment of
breast cancer. However, failure to overcome development of endocrine
resistance limits this approach. Our aim was to produce a model system
to investigate cellular consequences of loss-of-function of ERa. gene by
establishing a breast cancer cell line with a permanent source of small
interference RNA (siRNA) to specifically inhibit the production of ERa pro-
tein. Three plasmid constructs (plasmid I, Il and Ill) intended to produce
intracellular double stranded hairpin RNA to be processed into siRNA tar-
geting different regions of the human ERa mRNA, and a scrambled
sequence, were cloned into the pPRNA-U6.1/Neo GenScript vector for
expression of anti-ERo siRNA from the U6 promoter. MCF-7 human breast
cancer cells were transformed with 2 or 4 ng of each plasmid (6 and 24h
exposure), using two different transfection reagent conjugates: lipofectin-
plasmid-complex containing each of the three different intact plasmid con-
structs, and XtremeGENE complexed to each of the linearized plasmids.
Transformants were rescued by growth in G418 selection medium. Stably
transformed cells were propagated in long-term culture. Presence of plasmid
DNA in transformants was verified with primers targeting various regions of
the vector. ERoe mRNA levels were determined by Real-Time RT-PCR, and
ERo protein by Western blotting; normalization was achieved by simultane-
ous analysis of B-actin. Our results showed down regulation of expression
of the ERoe mRNA in MCF-7 cells transfected with the three anti-ERo sSiRNA
intact plasmid construct compared with the wild-type MCF-7 control cells.
Plasmid Il showed greater down-regulation than plasmids | and Ill. Linearized
anti-ERa-siRNA construct PIl most effectively down-regulated ERoc mMRNA
and protein, compared to G418 resistant transformants containing scram-
bled siRNA. Complete knockdown was not observed, whereas 4 ug of
linearized anti-ERa-siRNA construct Pll produced more transformants. 24h
exposure did not increase transformation efficiency. In conclusion, we have
successfully established a long-term culture of MCF-7 breast cancer cells
that exhibit decreased expression of ERa. This is hoped to provide a model
system in which to study aspects of endocrine resistance.

574/F

CHD1L Induces Mitotic Defects and Chromosome Missegregation
through Decreasing Cdk1 activity by Upregulating TCTP. X.Y. Guan,
T.H. Chan, L. Chen, M. Liu, L. Hu. Dept Clinical Oncology, Univ Hong Kong,
Hong Kong, Hong Kong.

Our previous research efforts have led to the identification of CHD1L as
a target oncogene responsible for the 1921 amplification event in hepatocel-
lular carcinoma (HCC). Here, by utilizing a 2D-PAGE proteomic approach,
the translationally controlled tumor protein (TCTP), a tubulin binding protein,
was identified as one of CHD1L target genes. Using chromatin immunopreci-
pitaion (ChIP)-PCR and luciferase reporter assays, we found that CHD1L
protein directly binds to the promoter region (-733/-1027) of TCTP and
activates its transcription. Clinically, overexpression of TCTP was detected
in 41.9% of human HCCs, which was significantly associated with CHD1L
overexpression (p<0.001), and significantly associated with heavy liver cir-
rhosis (p=0.024) and advanced tumor stage (p=0.049). In vitro and in vivo
functional studies showed that TCTP could strongly promote foci formation,
accelerate mitotic phase progression and induce tumor formation in nude
mice. Further mechanistic study indicated that during mitosis, the elevated
expression of TCTP accelerated the ubiquitin-proteasome degradation of
Cdc25C, which in turn led to the failure in the dephosphorylation of Cdk1
on Tyr15 and the decreased Cdk1 activity, finally causing a faster M phase
exit and chromosome missegregation. In addition, silencing TCTP expres-
sion inhibits its tumorigenicity and reverses the faster M phase progression.
Overall, our present study on TCTP defines a novel molecular pathway
(CHD1L)-(TCTP)-(Cdc25C)-(Cdk1) during hepatocarcinogenesis by which
CHD1L activates TCTP transcription via binding to the latter's promoter
region and TCTP overexpression leads to the malignant transformation of
hepatocytes with the phenotypes of accelerated mitotic progression and the
production of aneuploidy.
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575/F

Variants on the promoter region of PTEN affect breast cancer1progres-
sion and patient survival. T. Heikkinen’, LM. Pelttari’, D. Greco’, J. Tom-
miska’, P. Vahteristo, P. Heikkila*, K. Aittomaki°®, C. Blomqvist?, H. Nevan-
linna’. 1) Department of obstetrics and gynecology, Helsinki university cen-
tral hospital, Helsinki, Finland; 2) Department of oncology, Helsinki university
central hospital, Helsinki, Finland; 3) Department of clinical genetics, Helsinki
university central hospital, Helsinki, Finland; 4) Department of pathology,
Helsinki university central hospital, Helsinki, Finland.

The PTEN gene functions as a negative regulator of phosphatidylinositol
3-kinase (PI3K), and hence has a direct regulatory effect on PI3K oncogenic
pathway activation. Inherited inactivating mutations in PTEN cause Cowden
syndrome, in which the estimated risk for breast cancer is 25-50%. Low
penetrance variation in PTEN gene or other members of the PI3K pathway
has not been reported. We have screened the PTEN gene for germline
variation from 84 patients with family history of breast or other Cowden-
related cancers using CSGE heteroduplex analysis and direct sequencing,
and further genotyped three rare promoter polymorphisms -903GA, -975GC,
and -1026CA in 2233 breast cancer patients and 1272 healthy controls.
None of the variants associated with breast cancer risk, but all variants
associated with worse prognosis. The Cox’s regression hazard ratio for 10
year breast cancer specific survival was 2.17 (95% ClI 1.52-3.10) p=0.00002,
and for 5 year breast cancer death or distant metastasis free survival 1.97
(95% CI 1.40-2.79) p=0.00011 for patients carrying any of the variants.

We evaluated the effects of the promoter variants on transcriptional activity
with luciferase reporter assay by cloning the promoter elements carrying
different variants into an expression vector and comparing the changes in
expression in HeLa and MCF7 cell lines. The variants -975GC and -1026CA
had slight, but significantly reduced expression in HelLa cells. All variants
were predicted to change transcription factor binding sites when the wild
type and variant sequences were compared using Genomatix SNPInspector
software. We also compared the gene expression in breast cancer tumors
of 10 variant carriers and 10 matched non-carriers and identified 160 differen-
tially expressed genes clustering in distinguished signatures. All three germ
line variants exhibited similar gene expression patterns in the tumors.

The genetic analyses together with the gene expression results suggest
that inherited variation in the PTEN promoter region causing even subtle
changes in PTEN expression levels or function will affect the tumor progres-
sion and gene expression profile in breast cancer, with also clinical implica-
tions for reduced survival of breast cancer patients.

576/F

Detection of significant DNA copy number alterations in breast tumors
from Mexican patients with high-resolution SNP arrays and GISTIC
analysis. A. Hidalgo-Miranda’, S. Rodriguez-Cuevas?, R. Rebollar-Vega’,
S. Romero-Cordoba’, V. Quintanar-Jurado’, V. Bautista-Pina?, I. Ciceron-
Arellano’, K. Carrillo-Sanchez’, S. March-Mifsut’, G. Jimenez-Sanchez’, L.
Uribe-Figueroa’. 1) Laboratorio de Oncogenomica, Instituto Nacional de
Medicina Genomica, Mexico; 2) Fundacion Mexicana de Cancer de
Mama, Mexico.

Breast cancer represents the second cause of cancer related death in
Mexican women, and also represents an important health problem world-
wide. Specific patterns of DNA copy number changes in breast tumors have
been associated with particular tumor types and clinical behaviors. Analysis
of these DNA copy number alterations have been carried out using different
methods, like comparative genomic hybridization (either on metaphase chro-
mosomes or different microarray platforms), and more recently, with high
density oligonucleotide and SNP arrays. Increased array resolution, as well
as the introduction of statistical methods to evaluate the significance of the
copy number aberrations, has allowed the detection of particular gene tar-
gets in several human tumors. In order to define the pattern of statistically
significant DNA copy number changes in breast tumors from Mexican
patients, we used a high resolution SNP array to analyze the DNA copy
number profiles of 89 breast normal/tumor pairs from Mexican patients.
Tumor tissue and peripheral blood lymphocyte DNA from each patient was
analyzed with the Affymetrix SNP 6.0 array. All tumor samples contained
more than 80% tumor cells. Array normalization and paired copy number
analysis using the SNP probes in the array was done using DChip, followed
by segmentation using the GLAD algorithm and significant regions were
identified using the Genomic Identification of Significant Targets in Cancer
(GISTIC) method, both implemented in the GenePattern platform. GISTIC
analysis identified 49 significant regions with copy number changes in the
tumor compared to the paired normal tissue, including 22 amplifications and
27 deletions. In the amplifications events, seven were considered as “broad”
(average: 72 Mb), 11 were “focal” (average: 91 kb) and four were considered
as “both”. In the case of the deletions, 15 were broad, nine were focal and
three were both. Some of these regions have not been previously reported
as common areas of copy number change in breast cancer making the
analysis of the genes inside these significant regions an interesting research
task. To our knowledge, this is one of the first reports regarding high-
resolution DNA copy number aberrations in breast cancer from a Latin
American population, as well as one of the first analysis using the SNP 6.0
array in combination with a statistical method for the detection of significant
regions with DNA copy number changes in breast cancer.

577IF

Expression of miR-141 and miR-223 in ovarian carcinoma correlates
with grade. L.A. Keogh, C. Barret, C. d’Adhemar, P. Smyth, R. Flavin, J.J
O’ Leary, O. Sheils. Histopathology, University of Dublin, Trinity College,
Dublin, Ireland.

Ovarian cancer is the fifth most common cancer in women, and has the
highest mortality rate among gynaecological cancers. This is largely due to
the fact that it is difficult to detect at early stages. Each histological subtype
of Epithelial Ovarian Cancer (EOC) also has a pattern of pathological pro-
gression, making it difficult to pinpoint specific diagnostic and prognostic
markers. The primary focus of this study was an evaluation of miRNA expres-
sion in serous ovarian neoplasia. MicroRNAs are small, non- coding RNA
molecules that are associated with many pathological processes and virtually
all cancers. They are robust by nature and can be detected in archival
material. The microRNA targets chosen in this study were hsa-miR-141 and
hsa-miR-223. These targets were selected following a pilot study of global
miRNA expression in ovarian neoplasia previously completed by our group.
Two endogenous controls; let-7a and miR-16, were used for housekeeping
purposes. N= 200 cases including benign, borderline, and carcinomas from
both serous and mucinous subtypes were selected. 10um sections were
cut from formalin- fixed paraffin embedded (FFPE) tissue. These sections
were then haematoxylin and eosin (H&E) stained and Laser Capture Micro-
dissection (LCM) was used to harvest pure populations of epithelial cells.
Total RNA was extracted using RecoverAll Total Nucleic Acid Isolation kit
(Ambion). Total RNA reverse transcribed using Applied Biosystems Tagman
MicroRNA Reverse Transcription (RT) kit, and qPCR was performed using
specific Tagman MicroRNA assays. Results illustrated a clear trend in
expression of miR-141 from benign through borderline to malignancy in
mucinous neoplasias. The level of expression of miR-141 was relatively
constant through grades of serous neoplasms. miR-223 expression also
demonstrated a clear progression from benign through borderline to malig-
nantin mucinous samples, and also in serous samples. There was significant
(p<0.05) variation in expression of both miR-141 and miR-223 between
mucinous and normal samples, and also between serous and normal sam-
ples indicating potential utility for these markers in the diagnostic setting.

578/F

TP53 isoforms are regulated by the TEL/ETV6 transcriptional repressor
in childhood pre-B acute Iym1phoblastic leukemia. J. Larose’, C.
Malouf'-?, B. Neveu™?, S. Langlois’, D. Sinnett”3. 1) Hematology-Oncology,
Res Ctr CHU Sainte-Justine, Montreal, Canada; 2) Departement of Biochem-
istry, Faculty of Medicine, University of Montreal, Montreal, Canada; 3)
Departement of Pediatrics, Faculty of Medicine, University of Montreal, Mon-
treal, Canada.

Cancer is the second major cause of death in the pediatric population.
The most frequent pediatric cancer, accounting for 25% of all cases, is
acute lymphoblastic leukemia (ALL). Throughout the years, many genetic
alterations were associated with childhood ALL, including the chromosomal
translocation t(12;21) observed in 30-40% of childhood pre-ALL. In utero,
this translocation creates the chimera ETV6-AML1 which is insufficient to
the complete development of pre-B ALL. Interestingly, when children are
diagnosed with pre-B ALL, they carried a deletion of the second allele of
ETV6. This causes the complete inactivation of ETV6, a transcription repres-
sor of the Ets family. In childhood leukemia, we believe that ETV6 acts as
a tumor suppressor gene because its inactivation is required for the complete
development of pre-B ALL. The leukemogenesis events would be fulfilled
through the action of the transcriptional targets of ETV6. Using a combination
of microarray expression analysis and qRT-PCR assays in leukemia
patients, we identified TP53 as one putative transcriptional target of ETV6.
The expression of TP53, a well-characterized tumor suppressor is driven
by a classic and an alternative promoters. The classic promoter is responsi-
ble for the expression of the full-lenght as well as the A40 isoforms, while
the alternative promoter leads to the expression of the A133 isoforms. Using
gene reporter assays in HeLa and Jurkat cell lines, we demonstrated that
ETV6 represses the activity of both TP53 promoters by targeting a region
close to the basal promoter. The analysis of ETV6 constructs deleted either
for the DNA-binding domain (ETS domain) or the protein-protein interaction
domain (POINTED/PNT domain) indicated that ETV6 doesn’t need a con-
sensus EBS/Ets-binding site, unlike other transcription factors of the Ets
family. To understand the role of TP53 isoforms (full-lenght, A40 and A133)
in leukemogenesis, we are conducting expression studies in cells from pre-
B ALL patients as well as phenotypic studies in leukemic cell lines. This
study is a new step toward the understanding of the molecular mechanisms
used by ETV6 to regulate transcription and the implication of its transcrip-
tional targets in leukemogenesis.
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579/F

Characterization of new transcriptional targets of ETV6/TEL, a tran-
scription factor imglicated in childhood pre-B acute lymphoblastic leu-
kemia. C. Malouf"?, S. Langlois’, J. Larose’, P. Beaulieu’, D. Sinnett’>.
1) CHU Sainte-Justine, Montreal, Quebec, Canada, H3T 1C5; 2) Department
of Biochemistry, Faculty of Medicine, University of Montreal, Montreal, Que-
bec, Canada, H3T 1J4; 3) Departement of Pediatrics, Faculty of Medicine,
University of Montreal, Montreal, Quebec, Canada, H3T 1C5.

Cancer is the second major cause of death in the pediatric population.
The most frequent pediatric cancer, accounting for 25% of all cases, is
acute lymphoblastic leukemia (ALL). Throughout the years, many genetic
alterations were associated with this type of leukemia, including the chromo-
somal translocation t(12;21) presents in 30-40% of childhood pre-B ALL. In
utero, this translocation creates the chimera ETV6-AML1 which is insufficient
to the complete development of pre-B ALL. Interestingly, when children are
diagnosed with pre-B ALL (2-10 years old), they have a deletion of the
second allele of ETV6. This causes the complete inactivation of ETV6, a
transcription repressor of the Ets family. In childhood leukemia, we believe
that ETV6 acts as a tumor suppressor gene because its inactivation is
required to the complete development of pre-B ALL. The leukemogenesis
events would be fulfilled through the action of the transcriptional targets of
ETV6. Since very few of them have been identified, we previously conducted
a genomic study combining microarray and gRT-PCR technologies in leuke-
mia patients. This led to the identification of putative transcriptional targets
of ETV, including IL18/interleukin 18, LUM/lumican, SPHK1/sphingosine
kinase 1 and PTGER4/prostaglandin E receptor 4 subtype EP4. Using gene
reporter assays in HelLa and Jurkat cell lines, we showed that ETV6
represses the activity of the promoters of IL18, LUM, SPHK1 and PTGER4
in a region close to the basal promoter. The analysis of ETV6 constructs
deleted either for the DNA-binding domain (ETS domain) or the protein-
protein interaction domain (POINTED/PNT domain) indicated that ETV6
doesn’t need a consensus EBS/Ets-binding site, unlike other transcription
factors of the Ets family. Since chromatin immunoprecipitation experiments
in HeLa cells showed the enrichment of ETV6 in the five promoters, we
hypothesized that ETV6 binds an uncharacterized DNA sequence. The
combination of bio-informatic studies (MEME and TRANSFAC) and func-
tional experiments (gene reporter assays, DNA-protein interactions studies)
will most likely answer this question. This study is a new step toward the
understanding of the molecular mechanisms used by ETV6 to regulate
transcription and the implication of its transcriptional targets in leukemogen-
esis.

580/F

The Role of Hypoxia in the Response of Ovarian Cancer Cells to Chemo-
therapy. L.M. McEvoy’, S.A. O’Toole"?, C.D. Spillane™3, G. Kijanka*, C.M.
Martin™3, O. Sheils’, J.J. O’Leary’-3. 1) Histopathology, Trinity College Dub-
lin, Dublin, Ireland; 2) Obstetrics & Gynaecology, Trinity College Dublin,
Dublin, Ireland; 3) Coombe Women and Infants University Hospital, Dublin,
Ireland; 4) Biomedical Diagnostics Institute, Dublin City University, Dublin,
Ireland.

Ovarian cancer is the fifth most common cancer in women and the leading
cause of death from gynaecological malignancy in the Western world.
Approximately 70% of patients present with late stage disease, which has
already spread to other parts of the body and the long term survival for late
stage ovarian cancer is only 30%. Although most patients respond well to
chemotherapy initially, the tumour often recurs and is frequently chemoresis-
tant, contributing to the poor long term survival. Tumour hypoxia is associ-
ated with resistance to both radiotherapy and chemotherapy. Hypoxia turns
on gene pathways which promote aggressiveness, metastasis and chemore-
sistance and is a common feature of solid tumours such as ovarian cancer.
This study aimed to examine the effect of hypoxia on the response to
chemotherapy of two ovarian cancer cell lines, A2780 and A2780cis. The
cells were grown in normal oxygen conditions (21% O,, 5%CO,) or exposed
to hypoxia (0.5% 0,,5%CO,) and treated with cytotoxic drugs cisplatin or
paclitaxel in normoxia or hypoxia as part of a hypoxia design matrix. Follow-
ing drug treatment for 72 hours, the cell viability was assessed using a
standard MTT assay. A2780 cells were sensitive to cisplatin and resistant
to paclitaxel, whereas A2780cis cells were resistant to cisplatin and sensitive
to paclitaxel. Acute hypoxia exposure before treatment increased resistance
to cisplatin in both cell lines by increasing the ICsy, however it increased
sensitivity to paclitaxel in A2780s, which had areduced IC5q value. Treatment
of cells in hypoxia without any pre-exposure increased resistance to cisplatin
and paclitaxel in A2780cis however A2780 cells did not follow a dose
response pattern in these conditions. Several different gene pathways have
been implicated in cisplatin and paclitaxel resistance, and understanding
the mechanisms underlying these differential response patterns may provide
novel therapeutic targets to improve the outcome for ovarian cancer patients
with hypoxic tumours.

581/F
RAD51C is a novel predisposing gene for hereditary breast and ovarian
cancer. A. Meindl’, H. Hellebrand’, C. Wiek?, V. Evren? B. Wappensch-
midt®, D. Niederacher?, T. Kasparek’, A. Becker®, H. Schaal®, D. Schindler®,
R. Schmutzler®, H. Hanenberg?. 1) Dept OB/GYN, Klinikum Rechts der Isar,
Munich, Germany; 2) Heinrich-Heine University, Department of Pediatric
Hematology, Duesseldorf, Germany; 3) University Hospital, Center for Famil-
ial Breast and Ovarian Cancer, Cologne, Germany; 4) Heinrich-Heine Uni-
versity, Department of Obstetrics and Gynaecology, Duesseldorf, Germany;
5) Heinrich-Heine University, Institute for Virology, Duesseldorf, Germany;
6) Department of Human Genetics at the University, Wuerzburg, Germany.
Germ-line mutations in a number of genes involved in the recombinational
repair of DNA double-strand breaks are associated with a predisposition to
breast and ovarian cancer. While mutations in the two high penetrant genes
BRCA1 and BRCAZ2 are associated with high disease risks for both entitites,
subsequently identified genes involved in DNA repair like ATM, CHEK2 or
PALB2 and mutated familial breast cancer cases, had been linked to more
moderate risks. Recently we identified six monoallelic pathogenic mutations
in the RAD51C gene of 480 breast and ovarian cancer (BC/OC) families
that confer highly increased life time risks (Meindl et al., Nat Genet 42:410-
414, 2010). Analysis of RAD51C pedigrees indicated that the clearly patho-
genic mutations completely segregated with the disease (=84high pene-
trance”), and screening of some RAD51C-deficient tumors revealed loss of
the wild type allele with exclusive retaining of the mutated one (=84tumor
suppressor”). We also found a more frequent missense variant (16 out of
480) that confers at least moderate risks for BC/OC families. This more
frequent mutation is characterized currently regarding its functional implica-
tions, clinical consequences and familial segregations. In addition, we have
started to screen further BC/OC families in other RAD51 paralogs like
XRCC3 and RAD51B, but identified there up to now only few substitutions.
In summary, the results demonstrate firstly, that RAD51C is a novel predis-
posing tumor suppressor gene and support the hypothesis that most of the
familial cases showing no mutations in BRCA1/2, are linked to yet unknown
genes, which are also highly penetrant, but infrequently mutated. However,
it seems that other RAD51 paralogs are not essentially involved in familial
BC/OC cases. Nevertheless, our results implicate that more familial cases
than formerly expected are sensitive to a treatment with PARP-inhibitors,
a conclusion which is also supported by the observation that the penetrance
of e.g. CHEK2 or PALB2 mutations is higher in familial than in sporadic
cases.

582/F
TRIM8 controls p53 oncosugpressor and ANp63a oncogenic activities.
L. Micale’, M.F. Carattozzolo?, C. Fusco’, F. Galli®, B. Augello’, A.M. D’Er-
chia?, L. Guerini®, M.G. Turturo’, E.V. D’Addetta’, A. Calcagni’, M.N. Lovig-
lio?, G. Pesole?*, E. Shisa® A. Tullo®, G. Merla’. 1) Laboratory of Medical
Genetics, IRCCS “Casa Sollievo della Sofferenza, San Giovanni Rotondo,
Italy; 2) Dipartimento di Biochimica e Biologia Molecolare “E.Quagliariello”,
via Orabona 4, 70126 Bari, Universita degli Studi di Bari “A. Moro”, ltaly;
3) Department of Biomolecular Science and Biotechnology, University of
Milan, 20133 Milan, Italy; 4) Istituto Biomembrane e Bioenergetica IBBE,
CNR-Bari, Via G.Amendola 165/A, 70126 Bairi, Italy; 5) Istituto Tecnologie
Biomediche ITB, CNR-Bari, Via G.Amendola 122/D, 70125 Bari, ltaly.
The p53 oncosuppressor protein plays a crucial role in the protection of
genome integrity and the inactivation of its pathway appears to be a common,
if not universal feature of human cancer. Although the contribution of its
relative p63 to onset and tumor progression is less established it is known
that TAp63 isoforms shows a p53-like anti-oncogenic activity, while N-termi-
nal truncated ANp63c. is characterized by pro-oncogenic potential. Here we
describe a previously unknown function for the human E3 Ubiquitin ligase
TRIM8 as a new key node for enhancing p53 oncosuppressor activity and,
at the same time, for dropping oncogenic ANp63a. activity. We found that
TRIM8 overexpression induces MDM2 degradation leading to p53 stabiliza-
tion and transcriptional activation, which in turn induces cell cycle arrest.
Simultaneously, TRIM8 induces the degradation of the oncogenic ANp63ac.
isoform in a proteasome-dependent way. Remarkably, TRIM8 knockdown
prevents p53 activation and ANp63c. degradation after UV exposure and
Nutlin-3 treatment. TRIM8 is located at 10g24.3, a region frequently associ-
ated to rearrangements and deletions in different human cancer, particularly
gliomas. By qPCR we show that TRIM8 expression is strongly downregu-
lated in glioblastomas cell lines. Our results reveal a previously unknown
regulatory pathway of p53 and p63 activities, suggesting TRIM8 as a thera-
peutic target to enhance p53 oncosuppressor activity function and to impair
ANp63a. oncogenic activity.
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583/F

APC germinal mosaicism in a patient with Familial Adenomatous Pol-
yposis carrying the c.4666del mutation. C. Mongin’ 2, C. Colas’, F.
Coulet’, M. Eyries’, Y. Lahely’, JH. Lefevre?, Y. Parc? F. Soubrier?. 1)
Laboratoire d’Oncogenetique, GH Pitie-Salpetriere-APHP, PARIS, lle de
France, France; 2) Chirurgie digestive, Hopital Saint Antoine-APHP, PARIS,
lle de France, France.

We report a case of germinal APC mosaicism in a 36 years old male
patient diagnosed forGardner syndrome with features of adenomatous pol-
yposis and without family history of polyposis. No mutation was found after
the initial screening for APC mutation. The APC gene of his daughter was
sequenced because of the occurence of osteomas at five and nine years
old, and a germline heterozygous mutation c.4666del, p.Thr1556LeufsX9
was detected. A second reading of the father's sequences, revealed that
the germline mutation c.4666del was detectable but in a lower proportion
than that predicted by a heterozygous mutation, suggesting the presence
of somatic mosaicism in the father. The detection of the mutation in other
tissues (buccal swab, normal colon tissue) and in the offspring suggests
that it may have occurred early during embryogenesis, before the separation
of the embryonic layers. As expected, the higher level of mutated allele was
detected in adenomas. The c.4666del mutation is located in the region of
APC at risk for Gardner syndrome and this patient had extracolonic features
(osteomas). The mutation was missed by sequencing because of the low
proportion of mutated cells in blood lymphocytes, but the High Fusion Reso-
lution (HRM) method for pre-screening was tested and showed a better
level of detection in this patient. Several dilutions of mutated DNA in wild
type DNA show that the HRM technique allows a 5% proportion of the
mutated allele to be detected. Sanger sequencing alone is not sensitive
enough to detect low mosaicism levels and prescreening methods like HRM
could be used for APC analysis because of the high rate of de novo muta-
tions. Mosaicism is an important consequence of de novo APC mutations
and must be considered in the diagnosis of apparently de novo cases.
Mutation screening of offspring with the disease could be preferred when
possible because of the risk of mosaicism. When no mutation is detected
it can be envisioned to sequence adenomas DNA as a first step toward
identifying APC mosaicism.

584/F

1171V NBN germ-line mutation predisposing to cancer in adults cannot
be considered as a risk factor for solid tumors in children. J. Nowak?,
I. Ziolkowska', M. Mosor’, M. Wierzbicka?, D. Januszkiewicz™2. 1) Institute
of Human Genetics, Polish Academy Sciences, Poznan, Poland; 2) Univer-
sity of Medical Sciences, Poznan,Poland.

MRE11, RAD50 and NBN (MRN) complex is involved in DNA repair and
cell cycle checking signaling. NBN being a part of MRN complex plays an
important role in genome stabilization. Molecular variants of NBN gene may
therefore constitue a cancer risk factor. Recent findings show that cells from
NBN gene mutation carriers are characterised by spontaneous chromosome
instability which may lead to the induction of malignant transformation. Het-
erozygous 657del5 mutation in the NBN gene have been described in various
groups of cancer patients, like acute lymphoblastic leukemia , non-Hodgkin
lymphoma, colon and rectum, prostate cancer and cancer cell lines .The
aim of the study was to analyze the frequency of a panel mutations of NBN
gene by screening all 16 exons of this gene along with polymorphisms
examination. DNA was isolated from peripheral blood of 135 children with
acute lymphoblastic leukemia, 270 women with breast cancer, 176 patients
with larynx cancer, 93 with second primary tumors of head and neck, 131
with colorectal carcinoma and 1274 healthy individuals. 1171V mutation of
NBN gene was the most frequent and has been found in 23 patients com-
pared to only 8 in healthy individuals. We observed the high incidence of
germinal mutation 1171V of NBN gene in breast, colorectal, larynx cancer
and in multiple primary tumors. It can be concluded that 1171V mutation of
NBN gene is associated with predisposition to malignances and NBN allele
1171V may be a general cancer susceptibility gene of low or middle risk. In
the next step we would like to answer the question whether 1171V germinal
mutation of NBN gene may constitute risk factor for solid tumors in children.
The frequencyof this mutation has been analysed in patients with neuro-
blastoma (n=66), Wilms’ tumor (n=54),medulloblastoma (n=57) and rhabdo-
myosarcoma (n=82) hospitalized in Pediatric Oncology, Hematology and
Bone Marrow Transplantation Department in the years 1987-2010.
2947anonymous blood samples collected on Guthrie cards drawn from the
newborn screening program have been used as controls. All the patients
and population controls came from the same geographical region. 1171V
mutation of the NBN gene has been observed in 5 control cases. Among
children with solid tumors only in one child with medulloblastoma 1171V
variant has been found. In conclusion 1171V NBN germ-line mutation in
contrary to adults cannot be considered as a risk factor for solid tumors
in children.

585/F

miRNA profiling in normal and tumor bladder tissue samples. P. Porter-
Gill, A. Kaushiva, Y. Fu, L. Prokunina’Olsson. LTG/DCEG, NCI/NIH,
Bethesda, MD.

Urinary bladder cancer (UBC) is estimated as the 9th most common cancer
and the 13th leading cause of cancer death worldwide. Environmental expo-
sures such as cigarette smoking and specific occupational exposures are
the most important risk factors for UBC. Familial aggregation and the signifi-
cant racial differences in UBC incidence suggest genetic susceptibility to
this disease. Understanding the association between specific genetic
changes and the development of UBC may improve the screening program
for early detection and treatment. Biomarkers measurable in accessible
body fluids such as blood and urine and that can differentiate normal and
tumor state, are of particular interest for UBC. microRNAs (miRNAs) that
represent a new class of short non-coding regulatory RNA molecules stable
in different conditions and easy to measure with quantitative PCR (qPCR)
methods, are therefore attractive as potential biomarkers. Several possible
miRNA with the potential for predicting disease progression have already
been suggested for UBC. In this study, we used a genome-wide unbiased
approach and quantified expression of 671 miRNAs with TagMan Low Den-
sity miRNA arrays V2.0 (Applied Biosystems) supplemented with 130 addi-
tional mMiRNA expression assays not present on the arrays, in total quantify-
ing expression of 801 miRNAs. We used RNA prepared with mirVana total
RNA extraction kit (Ambion) that preserves miRNA fraction. In total, the
miRNA profiling will be performed on 42 tissue samples of transitional urothe-
lial carcinoma and 42 adjacent normal bladder samples with detailed clinical
information. The analysis will include comparisons in miRNA expression
patterns between normal and tumor tissues, and quantitative level of expres-
sion in relation to genotypes of single nucleotide polymorphisms (SNPs)
found to be associated with UBC in genome-wide association studies
(GWAS). The most interesting miRNAs will be individually tested in plasma
samples of the same individuals. The combination of information on genetic
susceptibility factors identified by GWAS studies and miRNA expression
profiling might provide additional tools for early disease diagnostics and
help to guide treatment options.

586/F
Integration of miRNA and mRNA expression profiles in breast cancer
identifies 7prognostic markers and associated pathways. I. Ragoussis’,
C. Camps’, L. Winchester!, H. Gee?, H. Sheldon? M. Taylor?, A. Harris?,
F. Buffa®. 1) Genomic Research, Wellcome Trust Ctr Human Gen, Oxford,
United Kingdom; 2) Molecular Oncology, Weatherall Institute of Molecular
Medicine, University of Oxford, Oxford, OX3 9DS, United King-dom.
mRNA and microRNA expression profiling plays a key role in tumor classifi-
cation and the identifi-cation of prognostic markers and therapeutic targets
for cancer. Since microRNAs target mRNAs, it is important to explore poten-
tial benefits of their joint analysis for enhanced prognostic marker and thera-
peutic target discovery. Here we performed an integrated data-mining of
microRNA and mRNA expression profiles across 219 breast cancers (BCs),
including correction for clinico-pathological variability. The approach enabled
us to discover microRNAs independently prognostic for distant-relapse free
survival after correction for 8 pathway gene signatures (e.g. proliferation,
hypoxia, invasion) and clinical covariates (e.g. age, nodal involvement,
grade). Twelve microRNAs whose expression was prognostic in either ER+
(3 novel and 1 known - miR-128a) or ER- (7 novel and 1 known - miR-210)
BCs were identified. Of the latter, miR-342, -27b and -150 were strongly
prognostic in ER-/Her2-/PR- cases. To examine whether prognostic impor-
tance of specific microRNAs might be due to function on predicted targets
in BC, associations between microRNAs, pathways and targets were exam-
ined by global expression analysis. miR-210 and miR-27b fulfilled the strict
criteria of an intact microRNA-target-pathway relationship and were selected
for further validation. Indeed, expression of miR-210 and -27b predicted
targets, was inversely correlated with hypoxia and invasion respectively,
and prognostic both in this and 2 large independent BC datasets. Following
from the confirmation of the validated miR-210 target ISCU, we provide a
number of additional target genes for miR-210 and -27b that give an insight
in the mechanisms of miRNA action relevant to disease progression, have
prognostic value and could offer new therapeutic approaches.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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587/F

A urine based microRNAs signature for prostate cancer and benign
prostatic disease. M. Rodriguez-Dorantes’, |. Sélido-Guadarrama’, H.
Miranda-Ortiz', P. Garcia-Tobilla’, S. Solérzano-Rosales’, D. Saavedra-
Briones?, G. Morales-Montor?, M. Sanchez-Alarcén’. 1) Del Alvaro Obregon,
Natl Inst Genomic Medicine, Mexico DF, Mexico; 2) General Hospital Dr.
Manuel Gea Gonzalez, Mexico DF, Mexico.

Prostate Cancer (PCa) s the second cause of death in men in industrialized
countries. Serum prostate specific antigen (PSA) remains the only molecular
marker used as indicator in the detection and management of PCa, it suffers
from low specificity. The most effective therapy is radical prostatectomy and
androgen ablation, unfortunately many of these patients cross to androgen
independence, developing very aggressive tumors with poor prognosis. The
important role of microRNAs (miRNAs) and the consequences of their dereg-
ulation in the progression of human cancer have been well established.
More recently, high-throughput studies in patients have revealed that altered
miRNAs profiling can classify cancers and predict outcome with high accu-
racy. The aim of this study was to evaluate the potential use of urine miRNAs
as possible indicators of prostate disease outcome. Thirty six urine samples
were collected from patients diagnosed as either PCA or BPD (benign
prostate disease) obtained after Digital Rectal Exam (DRE).Total miRNA
extraction was performed using the RNAeasy kit according to manufacturer.
RNA quality was verify and RT and preamplification reactions were per-
formed. We measure expression of 667 miRNAs by gPCR. MiRNAs expres-
sion was determined using comparative Ct method and P-values <0.05
were considered statistically significant. Data Analysis using DataAssist™
Software revealed differential expression of 29 miRNAs associated with
several cancer processes. To improve our analysis we use Bioconductor
package. After filtering our initial data set, we found 21 miRNAs that were
significatively altered in CaP. Most of these are upregulated and only 2 were
found to be downregulated. Hsa-miR-184 and hsa-miR-100 was also up
regulated in circulating blood. Hsa-let-7 family members are related with
tumor suppressor functions in normal conditions and are down regulated in
CaP, however we found over-expression of some let-7 miRNAs (let-7b-c-
d-e). Hsa-miR-17 a known oncogene member of mir-17-92 cluster; other
miRNAs related to oncogene activity associated with proliferation and growth
were observed. hsa-miR-150 is related to oncogen activity and promotes
the proliferation and growth of gastric cancer cells. Our data suggest that
miRNAs obtained from urine samples could provide a powerful tool at aiding
early identification of patients with suspected prostate cancer with a great
impact in reducing the number of unnecessary biopsies.

588/F

NATURAL ANTISENSE RNAs (NATs) IN THE EPIGENETIC MODULA-
TION OF THE CHROMATIN STATUS. S. Rossetti, N. Sacchi. Cancer
Genetics Program, Roswell Park Cancer Inst, Buffalo, NY.

It is emerging that natural antisense RNAs (NATs) can induce concerted
epigenetic changes and heritable biological phenotypes typically induced
by cancer genetic rearrangements. Here we show that stable expression
of two NATS, one for the colony stimulating factor 1 receptor (CSF1R) and
one for the retinoic acid receptor beta 2 (RARB2), in mammalian cells can
induce transcriptional silencing of the respective sense transcripts. Analysis
of the chromatin associated with the regulatory regions of both CSF1R and
RARB2 shows the acquisition of heritable chromatin repressive marks. The
observed loss of function in cells stably expressing the NATs indicates
the occurrence of homozygous epigenetic silencing at CSF1R and RARB2
alleles. Interestingly, the same epigenetic changes and biological pheno-
types can be induced by repressive chromosome rearrangements involving
either AML1, one the CSF1R direct transcriptional regulators, or RARA,
the upper regulator of RARB2. This suggests that gene specific NATs are
mechanistically implicated in the genesis of epigenetic repression of tran-
scription induced by cancer genetic rearrangements involving either AML1
or RARA.

589/F

S100A4 regulates tumor growth, motility, and invasion in pancreatic
cancer. H. Sekine, T. Tabata, N. Tsukamoto, N. Chen, K. Sato, Y. Umetsu,
K. Nakamura, G. Kim, A. Yamamura, Y. Yoshino, S. Fukushige, M. Suna-
mura, A. Horii. Department of Pathology, Tohoku University School of Medi-
cine, Sendai, Japan.

S100A4 protein belongs to the S100 subfamily, which has grown to be
one of the large subfamilies of the EF-hand Ca2*-binding proteins, and
overexpression of ST00A4 is suggested to associate with cell proliferation,
invasion, and metastasis. We observed frequent overexpression of S100A4
in pancreatic cancer cell lines by quantitative real-time RT-PCR and Western
blotting. Tissue microarray analysis validated S100A4 overexpression in
primary pancreatic cancer tissues (48/83, 58%), and overexpression of
S100A4 associated with perineural invasion (P = 0.029) and invasion pattern
(P = 0.001). We further analyzed RNAi-mediated knockdown to address
the possibility of its use as a therapeutic target for pancreatic cancer. After
S100A4-knockdown, only S700A4-overexpressing cells showed induction
of G2 arrest and eventual apoptosis, and suppression of cell motility and
invasion. Microarray analyses revealed that knockdown of S7100A4 induced
upregulation of the tumor suppressor genes PRDM2 and VASH1. We then
introduced the S7100A4 gene in pancreatic cancer cell lines with low level
of ST00A4 expression and found remarkably accelerated cell growth and
motility; no change was observed in the S7T00A4-overexpressing cells.
Results of microarray analyses after S100A4 expression vector-mediated
induction in two low level ST100A4-expressing cells showed 72 and 18 genes
that were two fold or more commonly upregulated or downregulated, respec-
tively. Among these, IFI27 and NOV were selected as commonly upregulated
genes for further characterization, and the results will be demonstrated and
discussed. Our present results strongly suggested that ST00A4 is playing
an important role in cell growth, motility, and invasiveness in pancreatic
cancer, and that characterization of downstream target molecules will pro-
vide further information of progression of pancreatic carcinogenesis which
can lead to better clinical management of pancreatic cancer patients.

590/F

Polycomb repression of microRNAs in murine lymphoma. C. Sugiana,
A. Adisa, L. Happo, M. Wakefield, C.L. Scott. Molecular Genetics of Cancer,
Walter and Eliza Hall Institute of Medical Research, Parkville, Victoria
3052, Australia.

Over-expression of polycomb group (PcG) proteins has been observed
in a range of human cancers documented to have poor treatment outcomes.
PcG genes are conserved from flies to humans, important for development
and for stem cell function. Studies in mammalian systems have identified
them in protein complexes that silence genes involved in many regulatory
processes, such as apoptosis, cellular proliferation and senescence. More
recently, PcG proteins have been shown to co-occupy microRNA (miRNA)
promoters which are targets of crucial transcription factors during develop-
ment.

Members of the Polycomb Repressive Complex 1 (PRC1), Bmi1 and Cbx7,
have been documented to have direct roles as oncogenes, capable of
initiating and potentiating murine haemopoietic malignancies. Bmi1 and
Cbx7 repress transcription from the Cdkn2a locus (encoding both p16'mk4a
and p19”) and act epistatically to the Arf-p53 pathway during tumorigenesis.

To mimic over-expression of PcG as a late hit in advance grade tumors,
we introduced Bmi1 into established Eu-myc lymphoma cell lines. We are
studying the effects of Bmi1 on response to DNA damaging drugs. We
hypothesized that Bmi1 may target microRNA regulating important down-
stream targets.

However, little is known about miRNA regulation and targets and there is
no gold standard method for miRNA expression assessment. Therefore,
we trialed several of the latest methods for small RNA isolation, quality
assessment and gPCR-based expression analysis to test our hypothesis.
Analysis results and strengths/weaknesses of each method will be presented
and essential considerations for robust miRNA expression measurement
will be discussed.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.



Posters: Cancer Genetics 197

591/F
P53, p21, MDM2 and p16 protein expression and their relations with p21
polymorphisms and p16 Hypermethylation among the ESCC patients in
northeastern Iran. N. Taghavi’?3, F. Biramijamal’, MR. Abbaszadegan?,
M. Sotoudeh®, H. Khademi®, O. Moaven®* R. Malekzadeh®. 1) Med Gen,
NIGEB, Tehran, Iran; 2) Khatam-Al-Anbia hospital, Social Security Organiza-
tion, Gonbad Kavous, Golestan, Iran; 3) DDRC, Tehran university of medical
sciences, Tehran,Iran; 4) Bu-Ali Research Institute, MUMs, Mashhad, Iran.
Backgrounds and Objectives: High incidence and mortality rate of Esopha-
geal Squamous Cell Carcinoma [ESCC] have been reported in the northeast-
ern Iran; however the complex network of molecular alterations underlying
the ESCC progression is not clearly elucidated in this reign. Tumor suppres-
sor genes, P53, P21 (waf1/cip1) and P16 INK4a, and the proto-oncogene,
MDMZ2, are considered as the essential G1 cell cycle regulatory genes
that loss of their function is associated with ESCC carcinogenesis. Two
polymorphisms of p21 gene, (rs1801270) and (rs1059234),as well as, p16
methylation may affect the protein expression and play a role in esophageal
cancer susceptibility. The present study was aimed to investigate the expres-
sion of p53, p21, p16 and MDM2 proteins in relation to p21 polymorphisms,
aberrant methylation of P16 gene, and some possible risk factors, such as
cigarette smoking in ESCC patients of northeastern Iran. Methods: The
expression of p53, p21, p16 and MDM2 proteins were investigated Immuno-
histochemically, on paired tumor tissues and available paraffin-embedded
blocks of adjacent normal specimens of 126 ESCC patients, along with
normal esophageal tissues of 100 healthy subjects. Genotyping of p21
polymorphisms were determined using PCR-RFLP method, and methylation
status of the p16 promoter gene, was also assessed with Methylation-
Specific-PCR. Result: The over-expression of p53, p21, but not MDM2, as
well as p16 under-expression was associated with esophageal squamous
cell carcinogenesis, however their expression was not associated with p21
polymorphisms in ESCC patients.On the other hand, P16 methylation was
significantly associated with decreased p16 expression (P = 0.03), as well
as, p53 over-expression (P = 0.02)in these patients. Furthermore, there was
an synergistic interaction between cigarette smoking and either p53 over-
expression or p21 polymorphisms in ESCC carcinogenesis. in addition, it
has been shown that p21 polymorphisms was not associated with p16
methylation also. Conclusion: Among the population studied in northeaster
Iran, our data showed a possible crosstalk between involved molecular
mechanisms including p16 methylation and p53 over-expression, as well
as a gene- enviroment interaction between cigarette smoking and p21 poly-
morphisms or p53 over-expression in susceptibility to esophageal squamous
cell carcinoma in northeastern Iran.

592/F

Cisplatin resistance in cancer: role of copper pathway genes. B.D.
Teitge, G. Macintyre, D.W. Cox. Medical Genetics, University of Alberta,
Edmonton, Alberta, Canada.

There is evidence that the copper transport system plays a role in tumour
resistance to cisplatin, a platinum based chemotherapeutic drug. Several
copper transport genes have been associated with cisplatin resistance, but
the contribution of each is unknown. Five genes proposed to play a role in
cisplatin resistance (ATP7B, ATOX1, CTR1, CTR2, COMMD1) were each
cloned into a Chinese hamster ovary cell line at a single location, under the
control of a tetracycline-inducible promoter. Each cell line was verified for
sequence and integration. Using this controlled expression system, ATP7B
expression alone was sufficient to confer resistance to copper, and CTR1
(copper transporter1) expression enhanced cisplatin sensitivity. Surprisingly,
overexpression of CTR2 did not confer resistance to cisplatin, while ATP7B
(copper ATPaseB, defective in Wilson disease) or ATOX1 (anti-oxidant
protein1) over-expression conferred a minimal increase in resistance to
cisplatin. However, combined expression of ATOX7 and ATP7B enhanced
resistance to cisplatin, suggesting that these proteins have an additive,
though subtle impact on cisplatin resistance. In support of other studies, we
conclude that the cisplatin resistance of some tumours is likely determined
by the aberrant, or reduced, expression of a single gene, CTR1. However,
the detection of over-expression of other copper pathway genes, such as
ATP7B, in a tumour may not fully explain the cisplatin resistance observed.
Given this dissimilarity in the transport of cisplatin and copper, we investi-
gated whether cisplatin affects the localization of the copper-dependent
transcription factor, ATOX1. Using confocal microscopy and sub-cellular
fractionation, ATOX1 was found to undergo nuclear relocalization when
activated by copper. Cisplatin reduced the nuclear relocalization of ATOX1.
This is the first demonstration that cisplatin might have an antagonistic effect
on a copper chaperone, and demonstrates the dissimilarity in cisplatin and
copper transport.

593/F

NOVEL MLH1 DUPLICATION IDENTIFIED IN COLOMBIAN FAMILIES
WITH LYNCH SYNDROME. C. Trujillo’, V. Alonso-Espinaco®, M.A. Giral-
dez?, H. van der Klift’, L. Carvajal-Carmona®, J. Mufioz?, F. Balaguer®, T.
Ocaria?, I. Madrigal®, I. Tomlinson*, M. Mila®, J. Wijnen®, A. Castells?, S.
Castellvi-Bel?. 1) Genetics Section, Dr. Erfan & Bagedo General Hospital,
Jeddah, Saudi Arabia; 2) Gastroenterology Department, Institut de Malalties
Digestives i Metaboliques, Hospital Clinic, CIBEREHD, IDIBAPS, University
of Barcelona, Barcelona, Catalonia, Spain; 3) Center for Human and Clinical
Genetics, Leiden University Medical Center, The Netherlands; 4) Wellcome
Trust Centre for Human Genetics, Nuffield Department of Medicine, Univer-
sity of Oxford, UK; 5) Biochemistry and Molecular Genetics Department,
Hospital Clinic, CIBERER, IDIBAPS, Barcelona, Catalonia, Spain.

Lynch syndrome (LS) accounts for 2-3 % of all colorectal cancer (CRC)
and it is the most commonly inherited CRC form. Germline mutations in
the DNA mismatch repair (MMR) genes MLH1, MSH2, MSH6, PMS2 and
EPCAM underlie the majority of cases of LS. Aim: To identify the genetic
mutation responsible for LS in an extensive Colombian family and to study
its prevalence in this population. Material and methods: A large LS family
from Colombia complying Amsterdam criteria Il was studied by immunohisto-
chemistry (IHC), and molecular screening of the MMR genes was performed
initially by MLPA (multiplex ligation-dependent probe amplification). Results
were confirmed by additional independent MLPA, Southern blot and
sequencing. Specific mutation screening was developed by a rapid PCR
test. Results: Index case tumor IHC results (MLH1-, MSH2+, MSH6+, PMS1-
) pointed to a molecular defect in the MLH1 gene. Indeed, the MLPA analysis
detected a duplication of exons 12 and 13 of MLH1. Afterwards, this mutation
was confirmed by and independent MLPA test and characterized precisely
to span 4,219 base pairs (bp) from the 3’ boundary of intron 11 to the &’
boundary of intron 13 by Southern blot and sequencing. Furthermore, spe-
cific screening for this MLH1 duplication in this family permitted to identify
6 additional carriers and 13 non-carriers of this MLH1 duplication. Also,
when screening independent CRC Colombian cases, another carrier family
of this same duplication was identified from the same geographical area.
Conclusions: A novel duplication of exons 12 and 13 of the MLH1 gene
was detected in 2 independent LS families from Colombia. A putative founder
effect for this LS mutation in the Antioquia area could be suggested.

594/F

Complex genetics in the original Gardner syndrome kindred 109. T.M.
Tuohy'!, M.W. Done’, M.F. Leppert?, R.W. Burt®. 1) High Risk Cancers
Clinic, Huntsman Cancer Inst, University of Utah Salt Lake City, UT; 2)
Department of Human Genetics, University of Utah,Salt Lake City, UT; 3)
Department of Medicine, Huntsman Cancer Inst, University of Utah, Salt
Lake City, UT.

Familial Adenomatous Polyposis (FAP) is an autosomal dominant colo-
rectal cancer predisposition syndrome characterized by hundreds to thou-
sands of colonic polyps and, if untreated by a combination of screening and/
or surgical intervention, a ~99% lifetime risk of colorectal cancer. Additional
cancers are also associated with the condition, albeit at lower frequencies.
A variant of the condition, historically referred to as Gardner syndrome, is
associated with extra-colonic features, notably desmoid tumors, multiple
epidermoid cysts, osteomas of the mandible and skull, and dental abnormali-
ties. Since the condition was mapped in the majority of clinically verified
families to the APC gene, over 900 clinically pathogenic mutations have
been identified, and several studies have addressed trends in the available
data towards phenotype-genotype correlations. We report genetic lesions
in both APC and MUTYH that segregate through kindred 109, one of the
most severely affected FAP kindreds studied to date, originally reported by
E.J. Gardner, whose description gave rise to the historically used term
Gardner syndrome. Archived samples from the original linkage studies were
studied in parallel with recently obtained samples from research participants
recruited from clinical services at the Huntsman Cancer Institute, and ana-
lyzed for phenotype-genotype correlation. We have used sequence and STR
analysis of the MUTYH locus, together with archived pedigree information to
track the segregation pattern in affected branches of the kindred. In the
oldest living generation, both individuals with the APC mutation alone died
before the age of 30, while 3 out of 4 individuals, ages (70 - 73), with
both the APC frameshift mutation and the MUTYH variant of uncertain
significance are still living. However, among the next generation, 1 out of
8 individuals, ages (33 - 48), with the APC mutation alone died ate the age
of 46, while all 4 individuals, ages (38 - 51), with both the APC mutation and
the MUTYH variant of uncertain significance are still living. This observation
contrasts with the observations of Sieber et al (2004) who found that defi-
ciency of MUTYH enhanced the tumorigenesis phenotype in Min mice,
which, analogous to K109, also harbor a chain-terminating mutation in exon
15 of APC. Although preliminary, our results may offer a useful avenue of
exploration of a possible interaction between the APC and MUTYH pathways
that differs from the mouse models.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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BRCA1/2 mutations in pancreatic cancer Patients and their clinical
characteristics. E. Dagan’?, R. Epelbaum®“, R. Gershoni-Baruch™4. 1)
Inst Human Genetics, Rambam HealthCare Campus, Haifa, Israel; 2) Dept
of Nursing, Faculty of Welfare and Health Sciences, University of Haifa,
Haifa, Israel; 3) Inst of Oncology, Rambam HealthCare Campus, Haifa,
Israel; 4) Ruth and Bruce rapoport, Faculty of Medicine, Technion-Inst of
Technology, Haifa, Israel.

Background and aim: In Ashkenazi Jews three predominant mutations in
BRCA1/2 genes were found, with a frequency of 2-3% in the healthy popula-
tion, and 20% to 40% in breast and ovarian cancer patients, respectively.
The present study aimed to evaluate the frequency and clinical relevance
of BRCA1/2 predominant mutations in Ashkenazi pancreatic cancer (PC)
patients. Methods: A cohort of 42 PC patients was recruited from the Institute
of Oncology at Rambam HealthCare Campus. Of these, 38 [13 (34.2%)
females and 25 (65.8%) males] who were of Ashkenazi origin, were included.
Following informed consent form, sociodemographic, clinical and health
behavior profile were collected at patient-researcher encounter. Data were
complemented via the patients’ oncology charts, when needed. A blood
sample was drawn for the genetic testing. Results: Nine patients (23.7%)
were found to carry one of the three predominant mutations in BRCA1/2
genes. Of these, seven carried the 6174delT mutation in BRCA2 gene and
two had the 185delAG mutationin BRCA1 gene. Earlier age at diagnosis was
noted among mutation carriers compared to non-carriers (58.7years+7.0
and 65.0years+9.8, respectively, p=0.049). Eight (88.9%) PC patients with
BRCA1/2 mutations compared to nine (34.6%) non-carriers reported on
positive family history of breast, ovarian or pancreatic cancer (p=0.05). Most
of the PC patients disclaimed engagement in physical activity (n=25, 65.8%)
and 26 (68.4%) were non-smokers. No differences between carriers and
non-carriers were found as regards history of heart diseases and diabetes
mellitus. Conclusions: Taken together, more than 20% of PC patients of
Ashkenazi descent were found to carry a mutation in BRCA1/2 genes,
mainly in BRCA2. Mutations in BRCA1/2 constitute a major cause for PC
in Ashkenazi Jews and carriers are diagnosed about five years earlier than
non-carriers. These findings should be applied to the clinical setting and
genetic diagnosis for PC patients and family members at risk is warranted.
Furthermore, BRCA2 mutation carriers should be monitored for early detec-
tion for PC.

596/F

The development of the cutaneous neurofibroma. E-M. Jouhilahti’, S.
Peltonen?, T. Callens®, E. Jokinen’, A.M. Heape*, L. Messiaen®, J. Pelto-
nen’. 1) Department of Cell Biology and Anatomy, Institute of Biomedicine,
University of Turku, Finland; 2) Department of Dermatology, University of
Turku and Turku University Hospital, Finland; 3) Department of Genetics,
Medical Genomics Laboratory, University of Alabama at Birmingham, USA,;
4) Department of Anatomy and Cell Biology, Institute of Biomedicine, Univer-
sity of Oulu, Finland.

Cutaneous neurofibromas are the hallmarks of neurofibromatosis type 1
(NF1). They are composed of multiple cell types, and are currently believed
to arise from small nerve tributaries of the skin. A key finding in the context
of this view has been that only subpopulations of tumor Schwann cells
harbor bi-allelic inactivation of the NF1 gene (NF1-/-). Our aim was to further
elucidate the pathogenesis of cutaneous neurofibromas. Cells expressing
biomarkers associated with multipotency were detected in cutaneous neuro-
fibromas. A method for isolating and expanding multipotent neurofibroma-
derived precursor cells (NFPs) from dissociated human cutaneous neurofi-
bromas was developed and employed to analyze their growth and differentia-
tion potential. In analogy to solitary cells resident in neurofibromas, NFPs
were found to express nestin, and had the potential to differentiate at least
to Schwann cells, neurons, epithelial cells and adipocytes. Mutation analysis
of the NFPs revealed that their genotype was NF1+/-. The results lead us
to speculate that the development of cutaneous neurofibromas includes the
recruitment of multipotent NF 1+/- precursor cells. These cells may be derived
from the multipotent cells of the hair roots, which are often intimately associ-
ated with microscopic neurofibromas.

597/F
Transcription Independent Over-expression of Insulin-Like Growth
Factor Ilin Adrenal Hyperplasias. K.S. Nadella, C. Johnson, M.Q. Almeida,
L. Isaac, S. Koliavasilis, K. Pfeifer, C. Stratakis. NICHD, Bethesda, MD.
Insulin like growth factor-1l (IGF2), a key regulator of cell growth is tightly
regulated in its expression during embryogenesis and normal growth through
imprinting. H19 transcript, an untranslated RNA regulates the expression
of IGF2. IGF2 and H19 are reciprocally imprinted genes where IGF2 is
expressed from paternal and H19 from maternal alleles. Loss of imprinting
of IGF2 leading to biallelic expression was reported in many cancers includ-
ing the adrenocortical tumors. IGF2 binding to IGF type | (IGF 1R) receptor
mediates mitogenic and antiapoptotic effects while its binding to mannose
6-phosphate/IGF type 2 (M6-P/IGF 2R),a receptor with tumor suppressor
function modulates the levels of IGF2 by targeting it to lysosomes for degra-
dation. Since alterations of IGF2 axis is associated with the pathogenesis
and progression of adrenal tumors, we have investigated the expression of
IGF2 in three different subsets of human adrenal leisons, namely Massive
Macronodular Adrenocortical Disease (MMAD), Cortisol Producing Adeno-
mas (CPA) and Primary Pigmented Nodular Adrenocortical disease
(PPNAD), to see if IGF2 is differentially regulated between adrenal hyperpla-
sias (MMAD and PPNAD) and other lesions. Our aim is to determine the
utility of IGF2 as a biomarker and a possible therapeutic target to distinguish
and treat these disease subsets. Western Blotting analysis from 23 tumor
samples revealed over expression of IGF2 protein in 4/6 MMAD, 4/6 CPA
and 4/11 PPNAD tumors. Immunohistochemistry further confirmed the tumor
specific accumulation of IGF2 protein in cytoplasmic compartment. To inves-
tigate the molecular mechanisms responsible for IGF2 over expression we
screened samples for loss of imprinting by measuring biallelic expression
of IGF2 and H19 transcript through previously reported single nucleotide
polymorphisms in IGF2 and H19 genes. We also quantitated total IGF2
mRNA using gqRTPCR. We did see loss of imprinting in some samples.
However, no correlation was observed between loss of imprinting and total
RNA levels and more importantly between IGF2 RNA and protein. Our
data therefore suggest a post transcriptional mechanism for IGF2 protein
stabilization either through loss of function mutations in IGF2R or in IGF2R
binding sites in IGF2 that might have lead to observed accumulation of
IGF2 and therefore its availability for enhanced proliferation of adrenal cells.
Experiments are on to further address this possibility.

598/F
Non-coding miRNA-141 distinguishes Hashimoto’s Thyroiditis and
papillary thyroid carcinoma. E.R. Cantwell, P. Smyth, J.J. O’Leary, O.
Sheils. Department of Histopathology, Trinity College Dublin, Ireland.
MicroRNAs (miRNAs) are small non-coding RNAs approximately 22 nucle-
otides in length which function as regulators of gene expression. Disregula-
tion of mMiRNAs has been associated with initiation and progression of onco-
genesis in humans. Recently, our group described a unique miRNA expres-
sion signature distinguishing papillary thyroid carcinoma (PTC) cells from
normal cell lines. The miR-200 family members’ miR-141 and miR200a were
found to be significantly up-regulated in PTC cells. An investigation into the
expression of miRNA-141 in a series of archival thyroid neoplasms (n =
111; classic PTC, follicular variant PTC, follicular thyroid carcinoma (FTC),
Hashimoto’s thyroiditis, or normal thyrocytes) was performed. Each cohort
had a minimum of 20 validated samples surgically excised within the period
1980 - 2009. All samples were derived from the Irish population thereby
minimising potential geographical variation. 7um formalin-fixed paraffin-
embedded sections were cut, mounted on slides, deparaffinised and Haema-
toxylin and Eosin (HE) stained. Laser capture microdissection was used to
specifically dissect neoplastic cells from the surrounding tissue. RNA was
extracted from the harvested cells and quantitative RT-real time PCR was
performed. Comparative CT analysis was applied using RNU6B as an
endogenous control. Statistically significant (p<0.01) differential expression
profiles of miR-141 were found between tissue types. Hashimoto’s thyroiditis
samples and follicular variant PTC displayed a statistically significant down-
regulation compared to both classic PTC and normal thyrocytes. The rate
of Hashimoto’s thyroiditis in PTC cases has been reported to be between
0.5% and 38%. Itis of interest that Hashimoto’s thyroiditis thyrocytes, which
are postulated by some to be in a stage between normal epithelium and
classic PTC, have a significantly altered miR-141 profile compared to both
classic PTC and normal thyrocytes. In conclusion, miRNA expression pro-
files differentiate Hashimoto’s thyroiditis thyrocytes from normal and PTC
thyrocytes. MiRNAs may act as potential biomarkers for fvPTC in the differ-
ential diagnosis of papillary-type thyroid carcinomas.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Identification of the regulatory networks of miR-199a-2 in testicular
germ cell tumors. S. Gu’, Y.K. Suen’, H.H. Cheung’, W.Y. Chan'2. 1)
School of Biomedical Sciences, Chinese University of Hong Kong, Shatin,
Hong Kong; 2) Lab of Clinical and Developmental Genomics, NICHD, NIH,
Bethesda, MD.

Previous studies showed that DNA hypermethylation silences the expres-
sion of miR-199a-2 in testicular germ cell tumors (TGCTs), resulting in the
overexpression of its target PODXL (podocalyxin-like protein). miR-199a-2
knockin suppressed cell proliferation and migration in vitro and tumor growth
and metastasis in vivo. High levels of PODXL are found in several types of
tumors. Since it was reported that mammalian miRNAs have an average
of 300 conserved targets per miRNA family, it is likely PODXL is not the
only target of miR-199a-2 in TGCT. The role of the other targets of miR-
199a-2 is not known. To understand the network of genes regulated by miR-
199a-2 in TGCTs, proteomics and function genomics analyses of miR-199a-
2 knockin TGCT cells (NT2 cells) were performed. miR-199a-2 knockin and
vector control NT2 cells were cloned by limiting dilution. Total cellular pro-
teins of the cloned cells were analyzed by two-dimensional gel electrophore-
sis. A number of proteins up- or down-regulated by miR-199a-2 were identi-
fied. These proteins were isolated and further analyzed by mass spectrome-
try. Differences in gene expression caused by miR-199a-2 knockin were
also investigated using expression chips. Among the differentially expressed
genes, those of two oncoproteins were found to be down-regulated and
those of four tumor suppressors were up-regulated by miR-199a-2. The
proteomic and functional genomic data will be collated and the networks
comprised by the differentially expressed genes/proteins will be constructed
using bioinformatics programs. Results obtained would lead us to under-
stand the pathways modulated by miR-199a-2 that underscore the behavior
of TGCT cells.

600/F

Inherited polymorphisms in the RNA-mediated interference machinery
and microRNA expression in lung cancer. M. Rotunno’, Y. Zhao?, A.W.
Bergen?®, J. Koshiol’, L. Burdette’, M. Rubagotti*, R.I. Linnoila®, F.M. Marin-
cola®, P.A. Bertazzi*, N.E. Caporaso’, L. McShane?, E. Wang®, M.T. Landi’.
1) Division of Cancer Epidemiology and Genetics, National Cancer Institute,
NIH, MD, USA; 2) Division of Cancer Treatment and Diagnosis, National
Cancer Institute, NIH, MD, USA; 3) Stanford Research Institute, Stanford,
CA, USA; 4) University of Milan, Italy; 5) Center for Cancer Research,
National Cancer Institute, NIH, MD, USA; 6) National Institutes of Health
Clinical Center, NIH, MD, USA.

MicroRNAs (miRs) are known to have an important role in lung cancer,
the largest cause of cancer mortality worldwide. We investigated whether
single nucleotide polymorphisms (SNPs) in the RNA-mediated interference
machinery involved in miR maturation are associated with lung cancer risk
and survival and with miR expression profiles in lung cancer tissue. We
analyzed 12 SNPs in the PoIR2A, Drosha and Dicer genes (POLR2A, RNA-
SEN and DICER1, respectively) in DNA extracted from blood of 1,984 cases
and 2,073 controls from the Environment And Genetics in Lung cancer
Etiology (EAGLE) study. In addition, we investigated miR expression profiles
in 165 lung adenocarcinoma (AD) and 125 squamous cell carcinoma (SQ)
tissue samples from the same population using a custom oligo array. We
assessed the association of individual genotypes and of haplotypes with
lung cancer risk in the full cohort using unconditional logistic regression
models, and with lung cancer-specific survival in patients using Cox regres-
sion models. For the lung cancer cases, the associations of the SNPs with
miR expression profiles were assessed using two-sample t-tests and global
permutation tests were performed to confirm statistical significance of associ-
ations with full miR expression profiles. There was no association between
SNPs or haplotypes and lung cancer risk overall. However, we identified a
haplotype in RNASEN that was significantly associated with shorter lung
cancer-specific survival (hazard ratio for mortality = 1.86, 95% Cl = 1.19-
2.92, p-value = 0.007). In addition, a SNP within the same RNASEN haplo-
type was associated with alterations in miR expression profiles in lung
adenocarcinoma (global p-value=0.001). The 56 miRs affected by this RNA-
SEN variant included miRs known to have tumor suppressor or oncogenic
potential or to be associated with survival, such as the let-7 family, miR-21,
miR-25, miR-126, miR15a, and others. This study provides the first evidence
that inherited variation in the miR-processing machinery might affect miR
expression levels and lung cancer-specific survival.

601/F

Elucidation of mRNA targets of miR-222 and miR-25 in thyroid cell lines.
P. Smyth’, S. Aherne’, L. Smith?, J. O’Leary’, O. Sheils’. 1) Histopathology,
University of Dublin, Trinity College, Dublin, Ireland; 2) Fluidigm Corp., San
Francisco, CA, USA.

Thyroid cancer is the most common endocrine malignancy and accounts
for the majority of endocrine cancer deaths each year. The majority of thyroid
tumours are papillary thyroid carcinomas (PTC) and are well differentiated,
indolent and are associated with good prospects of survival. Anaplastic
carcinomas (ATC), however, are very aggressive with survival rates of less
than one year in most instances. Studies on miRNA expression in PTC
have found an aberrant miRNA expression profile in PTCs compared with
normal thyroid tissues and have identified certain miRNAs that have become
associated with this disease, such as miR-221, miR-222, and miR-146. This
study investigated the functional roles of two miRNAs; miR-222 & miR-25
in the context of ATC. To explore this, miRNA mimics and inhibitors were
transfected into thyroid cell lines. An unbiased genome wide approach using
Affymetrix™ microarrays was utilised to elucidate the mRNA targets of miR-
222 & miR-25 in the thyroid cell lines. Statistical analysis of the data produced
from these experiments identified almost 100 mRNAs of diverse functions
that are that are either directly or indirectly targeted by miR-222 and miR-
25. The down-regulation of 23 and 22 mRNA targets in response to miR-
25 and miR-222 expression respectively were successfully validated using
Fluidigm® real-time PCR technologies. Gene ontology analysis of the miR-
25 target gene list showed it to be significantly enriched for genes involved
in cell adhesion. The reduction of TRAIL and MEK4 protein expression in
response to miR-25 expression was validated using western blots. The gene
targets of these two miRNAs provide an interesting insight into their possible
roles in thyroid cancer progression.

602/F

Interaction of a BAR Adapter Protein, Bin1, with Ku Affects the Mainte-
nance of Telomere Length and Cancer Development. A. Ramalingam’,
J.B. DuHadaway’, P.S. Donover’, G.C. Prendergast”?3. 1) Lankenau Insti-
tute for Medical Research, Wynnewood, PA; 2) Department of Pathology,
Anatomy & Cell Biology; 3) Kimmel Cancer Center, Thomas Jefferson Uni-
versity, Philadelphia, PA.

Ku70 and Ku80 together form one of the essential complexes that cap
telomere ends and are central to the nonhomologous end joining (NHEJ)
DNA repair pathway. Recently we showed that a murine BAR adapter pro-
tein, Bin1, physically interacts with Ku70/Ku80 in an in vitro protein-protein
interaction assay. Bin1 ablation in mouse mammary glands delayed tissue
modeling and drove cancer progression, and mice mosaic for Bin1 showed
increased susceptibility, particularly to lung cancer. Keratinocyte epithelial
cell lines deleted for Bin1 showed increased tumorigenicity in syngeneic
mice. Absence of Bin1 rendered the cells less susceptible to etoposide, a
topoisomerase |l inhibitor, but did not affect the sensitivity of the cells to
similar double strand break(DSB)-causing other chemical agents or y-irradia-
tion. This etoposide-resistance of Bin1 deletion could not be explained by
change in Ku localization, change in DSB formation nor by a change in drug
uptake by endocytosis. However, presence of BinT resulted in decreased
NHEJ repair in a plasmid-based assay. More importantly, deletion of fission
yeast homologue of Bin1 resulted in telomere lengthening. It is well known
that alterations in telomere length lead to chromosomal aberrations and
eventually to the development of cancer. Using Bin7 null keratinocytes and
siRNA and overexpression experiments, we plan to look at the telomere
length maintenance in a mammalian system to help explain the tumorigenic
ability of Bin1 null cells in the absence of altered telomerase activity. Also,
there is evidence suggesting a link between telomere length and fecundity.
One of the notable phenotypes of Bin1 mosaic null mice was extended
female fecundity. Altered telomere length due to the lack of Bin/Ku interaction
might explain the extended period of fecundity in those mice.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Germline SDHC whole-gene deletion in a patient with malignant extra-
adrenal pheochromoctyoma: reconsideration of clinical testing strat-
egy. J. Moline™?, J.L. Chen"?, C. Eng’3. 1) Genomic Medicine Institute,
Cleveland Clinic, Cleveland, OH; 2) Lerner Research Institute, Cleveland
Clinic, Cleveland, OH; 3) Taussig Cancer Institute, Cleveland Clinic, Cleve-
land, OH.

Approximately 25% of incident pheochromocytoma (PC) and/or paragan-
glioma (PGL) patients have been found, in a population-based study, to
carry germline mutations in the genes responsible for multiple endocrine
neoplasia type 2 (RET), von Hippel-Lindau disease (VHL) and hereditary
PC-PGL syndrome (SDHB, SDHC, SDHD). SDHB and SDHD mutations
account for the majority of those with heritable PGL. Those who are found
to have an SDHB mutation typically have extra-adrenal PC, with the preva-
lence of malignancy in population-based studies being 14-35%. While
SDHD-related PGL can be malignant, the rate is much lower than for SDHB.
Because SDHC has never been associated with malignant PC, and typically
characterized by benign unilateral head and neck PGL, SDHC testing is not
clinically considered in the setting of malignant PC. A 49-year-old white
female presented to the emergency room with severe abdominal pain, which
may have been related to a viral illness. However, on further investigation,
masses of the retroperitoneum, iliac wing, and sacrum were detected on
CT scan. Pelvic bone biopsy revealed metastatic PGL. Plasma norepineph-
rine was elevated at 16,260 pg/ml (ref 80-520) and dopamine 52 pg/ml (ref
0-20). Past medical and surgical history was significant for hypertension,
palpitations, sweating, and hypertensive crisis during total abdominal hyster-
ectomy for uterine fibroids one year earlier. Family history was negative for
PC and PGL. Given the finding of an extra-adrenal malignant pheochromocy-
toma in the patient, clinical SDHB sequencing was pursued, but only a SNP
was found (c.765+29G>A). We performed mutation and large rearrangement
analyses for SDHB, SDHC, and SDHD, as well as 2 newly identified PC/
PGL predisposing genes, SDHAF2, and TMEM127. No sequence variations
or large rearrangements were detected in SDHD, SDHAF2, or TMEM127.
While we detected the SDHB IVS7 SNP, we also found a heterozygous
SDHC deletion encompassing exons 1 through 6. While deletions of 1 or
2 SDHC exons have been described in patients with PC/PGL, this represents
the first report of a patient with a whole gene deletion of SDHC. Notably,
this patient is also the first known to have a malignant abdominal pheochro-
mocytoma in the setting of a germline SDHC mutation. Our observations
suggest that SDHC analysis, including for large deletions, may be considered
following negative SDHB and SDHD testing for patients with malignant extra-
adrenal pheochromocytoma.

604/F

The familial association of multinodular thyroid goiter with ovarian
Sertoli-Leydig cell tumors is attributable to germ-line DICER1 muta-
tions. M. Tischkowitz"?3, A. Bahubeshi’?3, M. Niedziela®, N. Sabbagh-
ian®23, T. Rio Frio® %, N. Hamel?®, C. Pouchet™ 23, L. Gilbert®, P.K. O’Brien’,
K. Serfas®, P. Broderick®, R. Houlston®, F. Lesueur'®, E. Bonora’’, R.N.
Schimke'?, D. Bouron-Dal Soglio’?, J. Arseneau’, K. Schultz'®, J.R.
Priest’S, W.D. Foulkes™?35. 1) Dept Med Gen, Jewish Gen Hosp,, Montreal,
PQ, Canada; 2) Program in Cancer Genetics, Departments of Oncology
and Human Genetics, McGill University, Montreal, Canada; 3) Segal Cancer
Centre, Lady Davis Institute, Jewish General Hospital, Montreal, Canada;
4) Department of Pediatric Endocrinology and Diabetes, Poznan University
of Medical Sciences, Poznan, Poland; 5) The Research Institute, McGill
University Health Centre, Montreal, Quebec, Canada; 6) Department of
Obstetrics and Gynecology, McGill University, Montreal, Quebec, Canada;
7) Department of Pathology, Etobicoke General Hospital, Toronto, Ontario,
Canada; 8) Hereditary Breast Health Clinic, Health Sciences Centre Winni-
peg, 820 Sherbrook Street, Winnipeg, Canada; 9) Section of Cancer Genet-
ics, Institute of Cancer Research, Sutton, Surrey, UK; 10) Genetic Cancer
Susceptibility Group, International Agency for Research in Cancer, Lyon,
France; 11) U.O.Genetica Medica-Pad.11, Dipartimento di Scienze Gineco-
logiche, Ostetriche, Pediatriche, Policlinico S. Orsola-Malpighi, via Massare-
nti 9, 40138 Bologna, Italy; 12) Division of Endocrinology, Metabolism and
Genetics, Internal Medicine Department, University of Kansas Medical Cen-
ter, Kansas City, KS, USA; 13) Department of Pathology, CHU Sainte-
Justine, 3175 Chemin de la Cote-Ste-Catherine, Montréal, Québec H3T
1C5, Canada; 14) Department of Pathology, McGill University, Montreal,
Quebec, Canada; 15) Children’s Hospital and Clinics of Minnesota, St. Paul,
Minnesota, USA; 16) The International Pleuropulmonary Blastoma Registry,
St. Paul, Minnesota, USA.

BACKGROUND Sertoli-Leydig Cell Tumors of the Ovary (SLCTO) are
rare tumors which occur in the second and third decades. Familial cases
have been described, usually in the context of multinodular goiter (MNG).
Germline mutations in DICER1, a gene that codes for an RNase Il endoribo-
nuclease, have recently been identified in children with pleuropulmonary
blastoma (PPB), some of whom have a family history of MNG and gonadal
tumors including SLCTO. DICER1 is involved in the generation of small
double-stranded microRNAs and endogenous small interfering RNAs from
long double-stranded substrates. Given the tumor spectrum of PPB families
and the heterogeneous functions of DICER1 we hypothesized that DICER1
mutations could be responsible for previously reported SLCTO/MNG fami-
lies. METHODS We ascertained three cases of familial MNG/SLCTO and
screened affected probands for mutations in the DICER1 gene by high-
resolution melt analysis. We investigated the ovarian tumors from these
probands for loss of heterozygosity and protein expression by immunohisto-
chemistry (IHC). RESULTS We identified truncating DICER1 mutations in
all three families. Analysis of the ovarian tumors showed no loss of heterozy-
gosity. In all three SLCTO arising in DICER1 mutation carriers, IHC analysis
showed increased expression of DICER1 in Sertoli cells, but not in Leydig
cells. CONCLUSION The identification of DICER1 mutations in familial MNG
in association with SLCTO explains an observation first made by Fraumeni
and colleagues 36 years ago. In addition, this report shows that DICER1
mutations predispose to both MNG and SLCTO independently of PPB. The
median age at diagnosis of SLCTO in three cases with mutations was 18
years, which falls between the average age of onset of 25 years in sporadic
SCLTO and the median age at diagnosis of eight years in PPB-associated
SLCTO. None of the DICER1-related tumors showed evidence of LOH, and
even though the numbers are small it seems likely that DICER1 does not
function as a classic tumor suppressor gene, but it may instead be that the
tumors develop as a result of miRNA dysregulation through a possible
haploinsuffienciency effect. The IHC results underscore the seemingly com-
plex staining pattern of DICER1 protein expression in DICER1-asssociated
tumors seen in PPB tumors arising in DICER1 mutation carriers where
DICER1 expression was lost in tumor-associated epithelium but was
retained in the mesenchymal tumor cells.
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The incidence of breast cancer in women with Neurofibromatosis type
1: a cohort study in Detroit metropolitan area. X. Wang’, A.M. Levin?,
F.D. Vigneau®, N.K. Levin*, M.A. Tainsky*. 1) Dept Medical Genetics, Henry
Ford Health System, Detroit, MI; 2) Department of Epidemiology and Biosta-
tistics, Henry Ford Health System, Detroit, MI; 3) Epidemiology Unit Metro-
politan Detroit Cancer Surveillance System, Surveillance, Epidemiology and
End Results (SEER) Program, Wayne State University School of Medicine,
Detroit, MI; 4) Program in Molecular Biology and Genetics, Karmanos Cancer
Institute, Wayne State University School of Medicine, Detroit, MI.
Neurofibromatosis type 1 (NF1) is one of the most common cancer predis-
position syndromes with an incidence of 1 in 3,500 worldwide. lIts clinical
expression and severity is highly variable. Certain neoplasms or malignan-
cies are over-represented in NF1. They include gliomas, neurofibromas,
malignant peripheral nerve sheath tumors, gastrointestinal stromal tumors,
pheochromocytomas, rhabdomyosarcomas, and chronic juvenile myelocytic
leukemia. The disease is caused by mutations in the NF1 gene, which
encodes neurofibromin. Neurofibromin is a tumor suppressor which down-
regulates the Ras signaling pathway. Previous studies with small sample
size or death certificate-derived Multiple-Cause Mortality Files failed to reveal
an increased risk of breast cancer. However, in 2007, Sharif investigated
304 women from the NF1 genetic registry in the U.K. and described a 4.9-
fold increase in breast cancer among women with NF1 under age 50. Henry
Ford Health System (HFHS) has a long history of providing specialty care
for NF1 patients in the Detroit Metro area. We have collected information
from 81 women with NF1 seen in HFHS from 1985 to 2009. These cases
were linked to the Surveillance Epidemiology and End Results (SEER)
registry covering the Metropolitan Detroit Area. Fifty six women (69%) were
under age 50. Six women (7.4 %) developed invasive breast cancer before
age 50. One of them was diagnosed with one local and one regional stage
primary invasive breast cancers. Three women developed invasive breast
cancer after age 50. One of these patients was diagnosed with one local
and one regional stage primary cancers. In addition, one woman was diag-
nosed with three primary ductal carcinoma in situ (DCIS) cancers in her
40s. Two women over age 50 were also diagnosed with DCIS. The probability
for women in the general population to develop breast cancer by age 50 in
the U.S is only 1.9. Using standardized incidence ratios (SIRs) calculated
based on the SEER age-adjusted invasive breast cancer incidence rates,
our findings demonstrated a statistically significant increase of breast cancer
incidence occurring in NF1 women under age 50, which is comparable to
the Sharif study and supports the hypothesis that women with NF1 have
an increased risk of developing breast cancer at a younger age. The higher
incidence is most significant in the women between age 30 and 39 in
our cohort.

606/F

C-MYC and IGH Amplification In a Patient With Burkitt-Like Lymphoma.
A.L. Zaslav', S. Saferali?, M. Bellone®, F. Lan? B. Kiner-Strachan?, Y. Hu®,
T. Ahmed®, T. Mercado’, R. Ponce’, E. Knorr', H. Lee’, D. Tully’, G. Evans’,
M. Schuster?®. 1) Department of Pathology, Cytogenetics Laboratory, Stony
Brook University Medical Center, Stony Brook, NY; 2) Blood and Bone
Marrow Stem Cell Transplantation Program, Stony Brook University Medical
Center, Stony Brook, NY; 3) Department of Pathology, Stony Brook Univer-
sity Medical Center, Stony Brook, NY.

Gene amplification and the subsequent over expression of the amplified
oncogene play an important role in tumor pathogenesis. Here, we present
a 68 year old female patient with Burkitt-Like Lymphoma (BLL) with amplifica-
tion of the C-MYC oncogene without the t(8;14)(q24;932) or its variants and
amplification of IGH. Standard chromosome analysis was performed on
bone marrow (BM). FISH using the LSI IGH (14q32)/BCL2 (18g21) Dual
Color probe and the LSI IGH/MYC/CEP 8 Tri Color probe was performed
on BM and a lymph node biopsy. BM analysis revealed a normal 46,XX
female karyotype in 19 metaphases. BM FISH demonstrated a normal signal
pattern for both probes in 200 of 200 nuclei each. FISH results on the lymph
node biopsy demonstrated a signal pattern consistent with a
t(14;18)(932;921) in 91.5% of the nuclei, 3~4 copies of C-MYC (8q34) and
3 copies of IGH (14q32) in 24.5% of the nuclei. This patient had BLL with
areas of the tumor that were consistent with follicular lymphoma (FL). The
presence of the t(14;18)(q32;921) confirmed the FL population. Our patient
also had amplification of both C-MYC and IGH without the (8;14)(q24;q932)
or its variants. The significance of the IGH amplification to our knowledge
is not known. Patients with BLL with a t(14;18)(q32;921) and C-MYC amplifi-
cation are rare and have been a poor prognosis. It is possible that this group
of patients may represent a distinct morphologic subtype of BLL. FISH
analysis for C-MYC amplification in these patients would be useful in the
treatment and monitoring of their clinical course. Our patient will be carefully
monitored and treated aggressively to prevent disease progression. Further
studies are necessary to determine the significance of these findings.

607/F

Hereditary diffuse gastric cancer (HDGC) associated with a novel trun-
cating CDH1 mutation: Possible association with non-Hodgkins
lymphoma (NHL). J. Horn?, S. Modesitt?. 1) Cancer Center, University
of Virginia Health System, Charlottesville, VA; 2) Division of Gynecologic
Oncology, Department of Obstetrics and Gynecology, University of Virginia
Health System, Charlottesville, VA.

Background: Hereditary diffuse gastric cancer (HDGC) is associated with
mutations in the CDH1 gene. Outside of lobular breast carcinoma, the
occurrence of other extra-gastric tumors associated with CDH7 mutations
is not well-established. We report here a family found to carry a novel
truncating CDH1 mutation in which an atypical constellation of malignancies
has arisen. Case: The female proband had previous diagnoses of breast
cancer (confirmed pleiomorphic lobular) and non-Hodgkins lymphoma
(NHL); notably, her mother was also diagnosed with both breast cancer and
NHL. In addition to the mother-daughter pair above, the family reported a
nephew to the mother who was also diagnosed with NHL. The known tumor
spectrum in the family includes gastric, breast, genitourinary, and skin can-
cers, as well as NHL. Methods/Results: Due to the strong family history of
breast cancer, BRCA mutation testing was performed first via Myriad Genetic
Laboratories and no mutation was identified; large rearrangement testing,
bar the standard 5-site mutation panel in BRCA1, was not performed. Subse-
quently, CDH1 mutation testing on the proband was carried out through the
City of Hope Molecular Diagnostic Laboratory. A frameshift mutation was
identified which should give rise to a truncated E-cadherin protein lacking
the evolutionarily conserved cytoplasmic domain. Conclusions: In this family,
two women (one with a confirmed CDH1 mutation and one obligate carrier)
and a man who is at 50% risk to have inherited the CDH7 mutation all
carried diagnoses of NHL. Other cancers atypical for HDGC occurring in
the family in possible or obligate CDH1 mutation carriers include a bladder
cancer, as well as another bladder or kidney cancer. We therefore postulate
an association between HDGC and NHL, and perhaps other extra-gastric
cancers. NHL has been reported in at least one other HDGC family, though
this was a solitary gastric lymphoma that occurred concurrently with diffuse
gastric cancer; the authors attributed the NHL to H. pylori infection. The
single occurrence within that family limits the clinical interpretation of whether
the NHL occurred as a manifestation of HDGC. However, the presence of
three cases (two in either confirmed or obligate mutation carriers) in our
HDGC family supports the possibility of NHL as a component tumor of
HDGC and merits further exploration.

608/F

History of Cancer in Nineteen Consecutive Pedigrees with Schwanno-
matosis. N. Shah’, R.J. Spinner?, D. Babovic-Vuksanovic’. 1) Medical
Genetics, Mayo Clinic, Rochester, MN; 2) Neurosurgery, Mayo Clinic, Roch-
ester, MN.

INTRODUCTION: Schwannomatosis is a rare genetic disorder that must
be distinguished from neurofibromatosis type Il (NF2), with which it shares
its characteristic benign peripheral nerve sheath tumors. It is a tumor predis-
position syndrome, in which candidate genes recognized to date implicate
tumor suppressor pathways. It may be associated with hitherto unidentified
risk of malignancy that may warrant specific surveillance or prophylactic
interventions. However, risk for development of tumors other than
schwannoma and meningioma in patients and their relatives is not known.
METHODS: We reviewed the records of all patients with schwannoma evalu-
ated in our department between May 1998 and April 2010. We excluded
all patients with clinical features or family history of NF2. We found 31
unrelated individuals with at least one histologically confirmed schwannoma.
NF2 mutation assay was performed on blood and/or tumor in 7 of these
31 with all results negative. None had a relative independently meeting
schwannomatosis diagnostic criteria due to unknown vestibular imaging
status. Of the 31, 26 had 2 or more non-intradermal schwannomas. 21 of
these 26 had magnetic resonance imaging (MRI) confirming no vestibular
involvement. 2 of these 21 were under age 30, and 4 of the remaining 5
without MRI were over age 45 but had no signs or symptoms of 8th nerve
dysfunction. This left 19 ‘definite’ (12/19 male, 63%) and 6 ‘possible’ cases
(2/6 male, 33%). We analyzed their pedigrees for the presence of cancer.
RESULTS: Amongst the 19 definite cases, average age of onset of
schwannomatosis symptoms was 36 years. 3 individuals had associated
malignancy. 1 Ewing’s sarcoma diagnosed age 12, 1 breast cancer diag-
nosed age 64 and 1 patient with several metachronous squamous and basal
cell skin cancers at separate sites at unknown ages. Of the 6 possible cases,
average age of onset of schwannomatosis symptoms was 31 years and
there was no primary malignancy noted to the time of last follow-up. Family
history of 1st or 2nd degree relatives of the definite cases revealed 15
primary malignancies in 14 individual relatives that occurred prior to 60 yrs.
Similar evaluation of the possible cases revealed 8 primary malignancies
in 8 individual relatives. CONCLUSION: Risk of malignancy in schwanno-
matosis patients and their relatives may be increased but further studies
are needed to delineate the magnitude of this risk before recommending
preventative management.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Increased Prevalence of Non-Clear Cell Renal Cell Carcinoma in PTEN
Hamartoma Tumor Syndrome. J. Mester” 2, L. Rybicki® 3, C. Eng" 2. 1)
Genomic Med Inst, Cleveland Clinic, Cleveland, OH; 2) Taussig Cancer
Institute, Cleveland Clinic, Cleveland, OH; 3) Quantitative Health Sciences,
Cleveland Clinic, Cleveland, OH.

PTEN Hamartoma Tumor Syndrome (PHTS) is a multi-system autosomal
dominant disorder causing increased risks for several benign and malignant
neoplasias. PHTS includes patients with Cowden syndrome (CS) and Ban-
nayan-Riley-Ruvalcaba syndrome (BRRS) found to have a germline muta-
tion of the PTEN tumor suppressor gene. Diagnostic criteria for CS have
been developed which includes renal cell carcinoma (RCC) as a minor
feature. Yet, the National Comprehensive Cancer Network (NCCN) recently
deleted awareness or screening for RCC in their most recent CS manage-
ment guidelines. Somatic PTEN loss-of-function is an important step in
sporadic renal carcinogenesis, and a few case reports reveal mostly clear
cell RCC in PHTS patients. However, the prevalence of RCC and precise
pathologic sub-histologies have not been formally studied. In our series
of 155 PTEN mutation-positive subjects recruited by relaxed International
Cowden Consortium criteria or presence of a known germline PTEN muta-
tion, we identified 6 patients diagnosed with RCC: 2 males (ages 11 and
53) and 4 females (ages 44, 45, 58, and 64). Based on SEER data, 0.0164
RCC cases were expected for the total group, giving a Standardized Inci-
dence Ratio of 365.9 (95% Cl 148.3-760.9, p<0.001). Mutations included
2 frameshift, 3 nonsense (R130X, 2 R335X), and a missense (D24H). All
RCCs were unifocal with no RCC-related metastases or deaths. Histology
was variable and complex: 3 patients had papillary lesions, one with focal
clear cell features; 2 had clear cell RCC, 1 one of which also had granular
histology and the other with tubular, trabecular, and papillary features; and
the last had a concurrent mucinous and spindle cell RCC. Family history
was negative for other relatives with RCC. Given that papillary RCC makes
up only 10-15% of all RCC cases in the general population, the relative
prevalence of this histology in this patient group is notable and should prompt
clinicians to place PHTS on the differential diagnosis list for patients with a
personal or family history of papillary RCC. We recommend that physicians
caring for patients with PHTS remain mindful of the >350-fold increased
risk for RCC and have a low threshold for investigating possible RCC in
PHTS patients with relevant complaints. Renal ultrasound is not sensitive
for detecting papillary RCC compared to clear cell RCC and so PHTS
patients should have alternate renal imaging (CT or MRI).

610/F

Characterization of BRCA1-deficient breast cancer transcriptomes b;l
RNA-Seq reveals novel transcript isoforms. E. Lalonde”?3 K.C.H. Ha?,
L. Li"34 W.D. Foulkes3%%, J. Majewski"-?. 1) Department of Human Genet-
ics, McGill University, Montreal, Quebec, Canada; 2) Genome Quebec Inno-
vation Center, McGill University, Montreal, Quebec, Canada; 3) Program in
Cancer Genetics, Departments of Human Genetics and Oncology, McGill
University, Montreal, Quebec, Canada; 4) Lady David Institute for Medical
Research and Jewish General Hospital, Montreal, Quebec, Canada; 5)
Research Institute of the McGill University Health Center, Montreal, Que-
bec, Canada.

Next-generation RNA sequencing (RNA-Seq) characterizes the tran-
scriptome at an unprecedented single-base resolution. Producing massive
amounts of sequencing data, RNA-Seq presents significant computational
challenges and requires novel strategies to efficiently extract information
from the data. In particular, RNA-Seq can reveal novel transcript isoforms
arising from aberrant alternative splicing which is known to contribute to
cancer pathogenesis. Here, we use RNA-Seq (lllumina Genome Analyzer
1) to characterize the transcriptomes of five BRCA 7-deficient breast cancer
samples. A matched lymphoblastoid cell line and a normal breast epithelial
cell line are used as controls. We present examples of novel alternative
splicing events (ASEs) distinguishing the BRCA1 breast cancer tran-
scriptome.

We detected ~1500 ASEs that are not annotated in the RefSeq or UCSC
databases and that are expressed 10-fold higher in at least two of our breast
cancer samples compared to the control samples. Over half of these ASEs
are exon skipping events and over a third provide evidence for new exons.
A promising example found in four of the samples involves skipping of exon
12 in PALB2 leading to a frameshift, a premature termination codon and
obliteration of a WD40 domain. Of interest, the WD40 domain is essential
for binding BRCA2, cell cycle control and apoptosis. We have also identified
an unannotated exon in POLB, an important gene in base excision repair.
This ASE has previously been described by others as an infrequent event
yet it is highly expressed in four of our BRCA1-deficient samples and in
some cases has higher expression than the wildtype isoform.

We have described the transcriptomic landscape of BRCA1 breast can-
cers. In addition to an in-depth analysis of alternative splicing, our group
has identified various recurrent, unannotated genomic variations, such as
SNVs and indels, as well as several gene fusions, the result of genomic
rearrangements. These results provide a comprehensive overview of breast
cancer transcriptomes and shed light into characterizing important pathways
involved in its tumorigenesis. Furthermore, our findings will help increase our
knowledge of BRCAT related mechanisms as we shift towards personalized
medicine diagnosis and treatment. Finally, we demonstrate that RNA-Seq
is effective in revealing various transcript abnormalities in cancer.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Identifying Novel Expressed Gene Fusions in MCF-7 Cell Line Using
Next Generation Sequencing. O. Sakarya’, H. Breu’, L. Popescu’, M.W.
Muller’, P. Vatta', B. Krishnaswami’, G. Ojewole’, A. Wong', N. Garg’,
Y.N. Wang’, J.P. Bodeu’, R.C. Nutter’, M. Mooney’, J.P. Brockman?, P.P.
Whitley?, K.S. Bramlett?, M. Radovich®, A.S. Siddiqui’, F.C. Hyland’. 1)
Biological Information Systems, Life Technologies, Foster City, CA; 2)
Ambion R&D, Life Technologies, Austin, TX; 3) Indiana University School
of Medicine, Indianapolis, IN.

Chromosome aberrations, especially gene fusions, are implicated in the
initiation of tumorigenesis. Various gene fusions are important diagnostic
and prognostic indicators in leukemia, sarcomas, and other solid tumors.
High throughput RNA sequencing (RNA-Seq) allows characterization of
gene expression and of exon splicing patterns of expressed transcripts. We
developed a new junction finder algorithm in order to identify and quantify
exon splicing events using paired end RNA-Seq. With this algorithm, the
single read and paired end splice junction evidence are stored in directed
splicing graphs. Using these splicing graphs, we investigate the splicing
patterns in two MicroArray Quality Control (MAQC) samples, and in the
breast cancer cell ine MCF-7. We sequenced 129,950,066 and 113,147,501
uniquely mapped pairs of RNA-seq reads from the MAQC samples Human
Brain Reference (HBR) and Universal Human Reference (UHR). Compared
to RefSeq annotations, we found 136,671/14,271 and 138,536/14,083
known/putative exon junctions in UHR and HBR, respectively. We further
compared the sequencing depth required to distinguish low-expressed vari-
ants by progressively mapping barcoded libraries and report that ~70% of
alternative splicing events were accessible with ~20,000,000 and ~82%
with ~40,000,000 qualified read pairs. The remainder of the junctions were
detectable only at higher depth. Of the 36 fusion junctions called for UHR,
we verified 16 with TagMan assays including the known BCR-ABL and
GAS6-RASAS fusions. Next, we sequenced the breast cancer cell line MCF-
7, obtaining 192,246,750 uniquely mapped pairs of RNA-Seq reads. We
identified 123,386 known and 17,317 putative junctions, and we called 60
fusions, of which 10 were between genes from different strands or chromo-
somes. These included the recently discovered MCF-7 fusions BCAS4-
BCAS3, ARFGEF2-SULF2, AHCYL1-RAD51C, ABCA5-PPP4R1L and
TBL1XR1-RGS117. We detected five other novel fusions at lower expression
levels which are undergoing validation. These novel fusions suggest enrich-
ment in the number of translocation events between Chromosomes 1, 17
and 20 during the evolution of the MCF-7 genome. We report thousands of
previously unknown splicing events including five novel gene fusions in a
breast cancer cell line. Easy and low-cost genome-wide detection of novel
gene fusions allows interrogation of large numbers of tumor samples and
discovery of biologically important gene fusions.

612/F

Identifying determinants of tumorigenesis and drug resistance from
comprehensive exome DNA and RNA sequence of major breast cancer
celllines. R.J. Cho™?, S. Durinck?, N.J. Wang?, J.W. Gray?, P.T. Spellman?.
1) Dermatology, UCSF, San Francisco, CA; 2) Division of Life Sciences,
Lawrence Berkeley National Laboratories, Berkeley, CA.

Individual cell lines have long provided stable, ontogenic models of tumori-
genesis and drug resistance for diverse cancer types. To date, the lack of
comprehensive, detailed sequence information has greatly limited the ability
to link specific mutations and pathways to phenotype. We have completed
both DNA sequencing of all coding sequence and digital RNA sequencing
of transcripts in 40 of the most commonly studied breast cancer cell lines.
Our results clarify the relationships between established oncogenes and
molecular subclasses of breast cancer. Through structural and gene expres-
sion analysis of mutations, we propose a hierarchy of candidate drivers
validated in sequencing of primary breast cancers. Finally, we report on
silencing of a subset of these candidates, toward functionally validating their
roles in tumorigenesis.

613/F

BRCA2 mutation analysis in familial and early onset prostate cancer.
C. Maier™2, |. Wiest?, M. Luedeke’ 2, K. Herkommer®, A. Rinckleb™?2, H.
Surowy?, M. Schrader’, W. Vogel™2. 1) Urologische Klinik, Univ Ulm, Ulm,
Germany; 2) Istitut fuer Humangenentik, Univ Ulm, Ulm, Germay; 3) Urolog-
ische Klinik, Klinikum rechts der Isar, Munich, Germany.

Although prostate cancer (PCa) is known for the highest heritability (42%)
among common cancers, its genetic background is the least clarified and
thus, the practice in genetic screening is the most backward. To date, the
strongest known PCa risk is caused by the BRCA2 gene, as described for
male mutation carriers within breast and ovarian cancer families. Studies
in prostate cancer cohorts have further demonstrated more aggressive forms
of PCa with an earlier onset and shorter survival for BRCA2 mutation carriers.
In order to assess the role of BRCA2 in PCa cases from families without
the strong hereditary breast and ovarian cancer history, we have started
mutation analysis on probands that were recruited solely on the criterium
of PCa familial clustering. The full family sample comprises 379 pedigrees
with a total number of 1073 affected men (2.8 per family), for which at least
one affected individual has donated blood. Presently, 284 probands have
been screened, each as the youngest diseased case of 284 pedigrees. As
an early onset group, 96 sporadic PCa cases were included with an age of
60 years or younger at the time of diagnosis (mean: 55.7; range: 29 - 60
years). In the total number of 380 cases sequenced for mutations, five
(1.32%) were found to carry truncating BRCA2 variants, three frameshift
(c.1813insA, ¢.3847insGT and c.4449delA) and two nonsense (K2013X and
Q2499X) mutations. Further six rare alleles, which could influence splicing
(IVS2-7T>A), or functionally alter the peptide sequence (P655R, K1025E,
S2697N, E2981K and 13412V), remain as variants of unknown significance
after literature and database search. The mutation frequency, as compared
to the estimates of 0,1 - 0,7% for the general population, seems elevated
in our probands with familial PCa (5 out of 284; 1.76%) and in probands
with aggressive disease (4 out of 184; 2.17%). The carrier frequency could
be enriched to 4.0% (3 out of 75) in a subgroup of probands where at least
two relatives exhibited aggressive PCa. Early age of onset seemed not
relevant in our cohort. Although BRCA2 turned out to be responsible for
PCa clustering in particular families, and probably for a more severe manifes-
tation, predictive testing would require additional inclusion criteria (e.g. family
history of breast and ovarian cancer) in order to identify a significant number
of BRCA2 mutation carriers at PCa risk.

614/F

Understanding the role of the JAK2 susceptibility haplotype in myelo-
proliferative neoplasms (MPN) phenotype and predisposition using
targeted next generation sequencing. S. Mukherjee”?, O. Kilf)ivaara3, H.
Hunter-ZinckS, A. Viale®, N.D. Socci?, R.L. Levine®, R.J. Klein'. 1) Cancer
Biology and Genetics Program, Memorial Sloan-Kettering Cancer Cancer
Center, New York, NY; 2) Gerstner Sloan Kettering Graduate School of
Biomedical Sciences, New York, NY; 3) Human Oncology and Pathogenesis
Program, Memorial Sloan-Kettering Cancer Center, New York, NY; 4) Com-
putational Biology Center, Memorial Sloan-Kettering Cancer Center, New
York, NY; 5) Molecular Biology Program, Memorial Sloan-Kettering Cancer
Center, New York, New York; 6) Program in Computational Biology and
Medicine, Cornell University, Ithaca, NY.

Myeloproliferative neoplasms (MPN) is a clonal disorder of hematopoietic
lineage. There are three types of MPN- polycythemia vera (PV), essential
thrombocythemia (ET), and primary myelofibrosis (PMF). The somatic muta-
tion JAK2 (V617F) is present in hematopoietic cells of many MPN patients.
In our previous genome-wide study, we (and others) have identified an allele
atthe JAK2 locus (rs10974944) that predisposes to the development of JAK2
(V617F)-positive MPN. We also found that JAK2 (V617F) is preferentially
acquired in cis with the predisposition allele (G). This led to several possible
hypotheses including haplotype-specific variation in a regulatory motif, geno-
type-specific splicing, or an increased mutation rate at this locus. To dissect
the functional variant(s) and to understand the haplotype-specific acquisition
of somatic mutation, we carried out targeted sequencing of 300KB haplotype
block harboring JAK2 using next generation sequencing technology (Rain-
Dance and SOLID sequencing). We compared MPN cases that are homozy-
gous for risk allele (GG-MPN cases) with the ones that are homozygous
for wild type allele (CC- MPN cases). We found that GG-MPN cases have
significantly higher number of single nucleotide variants in the JAK2 locus
compared to CC-MPN cases. We observed the same pattern in healthy
individuals with whole genome sequencing data published by 1000 genomes
project and others. We looked into the selection pressure at JAK2 locus
to determine if purifying or positive selection is influencing the observed
haplotypic differences of single nucleotide variants. To identify the functional
variant(s) that results in haplotype-specific mutation acquisition in MPN
cases, we are analyzing sequence specific differences (such as motif /
regulatory elements) between these two groups of patients. Our study is
helpful to understand the etiology of MPN phenotype and predisposition.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Targeted Resequencing for SNP Discovery using Massive Single-Plex
PCR and Next Generation Sequencing. C.M. Robbins’, E.M. Lange?, W.
Tembe®, A.M. Ray*, K.A. Zuhlke*, W. Isaacs® K.A. Cooney?, J.D. Carpten’.
1) Integrated Cancer Genomics Div, TGen, Phoenix, AZ; 2) Department of
Genetics, University of North Carolina, Chapel Hill, NC; 3) High-Performance
Bio-Computing Division, TGen, Phoenix, AZ; 4) Department of Internal Medi-
cine, University of Michigan Medical School, Ann Arbor, Ml; 5) Johns Hopkins
University School of Medicine, Baltimore, MD.

Recent advances in Next Generation Sequencing (NGS) afford new oppor-
tunities for large scale SNP discovery across the entire human genome.
However, there is also a need to search for variants within specific intervals
of the genome. Several methodologies have been developed for reducing
genomic complexity to allow for more targeted resequencing. Among these
methods is the RainDance picoliter massive single-plex PCR assay, which
provides the capability to assess up to 10,000 independent amplicons in a
single reaction. To test the feasibility of utilizing this method for variant
discovery, we designed a RainDance PCR assay containing 3,148 ampli-
cons, which encompass a total of 2,328 exons from 221 genes predominantly
across the 17g21-22 region of the human genome that showed evidence
of being associated with hereditary prostate cancer in previous genome-
wide linkage scans (GWS). This custom primer library pool was used to
generate microdroplets of each unique amplicon with one DNA sample in
one single PCR reaction. Individual pools of amplicons from each sample
were then used as template for NGS using the Life Technologies SOLID
version 3-Plus system. To increase throughput and provide for more efficient
sequencing, we employed a series of sixteen unique molecular barcodes
for pooled sequencing on the SOLID system. To date, a total of 94 individuals
have been sequenced using our approach. On average 2230 variants were
identified per DNA sample. Here we will provide data on the number of both
novel and known Single Nucleotide Polymorphisms (SNPs) as well as quality
assessment and overall performance of the RainDance method and perfor-
mance metrics for SOIiD NGS. Our experience has provided the opportunity
for building out an efficient process and pipeline for targeted resequencing
using NGS.
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Discovery of New Genes for Inherited Predisposition to Breast Cancer
by Exome Sequencing. C. Spurrell, T. Walsh, M. Lee, MC. King. University
of Washington, Seattle, WA.

BRCA1, BRCA2, and multiple other genes harbor mutations that signifi-
cantly increase risk of breast cancer, but the genetic bases of breast cancer
in most severely affected breast cancer families remain unresolved. We
hypothesize that the remaining familial risk of breast cancer is due to individu-
ally rare alleles of moderate to high penetrance, some in known genes and
many in as-yet-undiscovered genes. In order to discover these new breast
cancer genes we are performing exome sequencing on a large number of
families excluded for all known genes. We select two cases per family for
exome sequencing. Exome libraries are sequenced to at least 50x coverage
and then filtered for rare variants likely to truncate proteins. Approximately
10-15 events per family survive this filter. We validate these variants by
Sanger sequencing, then genotype each validated variant in all family mem-
bers to evaluate co-segregation with breast cancer. In the proband of one
high-risk family, the only variant to pass our filtering steps was a nonsense
mutation in CDH1, p.W156X. Mutations in CDH1 have been reported to
cause inherited predisposition to gastric cancer and lobular breast cancer.
In this family, two individuals with lobular breast cancer and one with gastric
cancer are heterozygous for CDH1 p.W156X. In the pedigree there remain
three unexplained cases of ductal breast cancer. We are currently sequenc-
ing a second proband in the family to identify a gene responsible for the
ductal breast cancers. Exome sequencing will clarify within family genetic
heterogeneity and reveal novel mutations and new gene for breast can-
cer susceptibility.

617/F

International Cancer Genome Consortium Data Portal. J. Zhang’, S.
Haider?, A. Cros’, S. Gnaneshan’, J. Guberman’, J. Hsu’, Y. Liang’, J.
Wang’, C. Yung', A. Kasprzyk’. 1) Ontario Institute for Cancer Research,
Toronto, Ontario, Canada; 2) University of Cambridge, Computer Labora-
tory, Cambridge, UK.

The International Cancer Genome Consortium (ICGC) (http://www.icgc.-
org) orchestrates a multi-national effort to catalogue genomic abnormalities
in 50 different tumour types and subtypes. For each type, 500 pairs of
matched tumour and normal tissues will be studied using multiple technologi-
cal platforms. ICGC'’s data, which will be generated independently by each
of its 50 member institutions, will be linked to cancer etiology, drug response,
and patient survival. As they are generated the data sets are integrated and
made available to the public via the ICGC data portal (http://dcc.icgc.org).
The first version of the portal includes four different data types: simple
mutations, copy number mutations, structural rearrangements, and gene
expression. In addition to the ICGC data, several external data sets, such
as Ensembl Gene, KEGG Pathway, and Pancreatic Expression Database,
have also been federated to provide support for more sophisticated queries
such as ’find all non-synonymous coding mutations identified in PIK3R1 for
all cancers’ or find all members of the Toll-receptor pathway having deletions
in stage Ill breast cancer’. As the ICGC data increases and the portal’s
functionality is further improved it is expected that this will become an
increasingly important resource for cancer researchers with diverse user
requirements.

618/F
MSI detection by next-generation sequencing in Lynch syndrome
patients. H. Westers, J. Lops, P. van der Vlies, G.J. te Meerman, R.M.W.
Hofstra. Genetics, Univ Med Ctr Groningen, Groningen, Netherlands.
Lynch syndrome, the most common cause of hereditary colorectal cancer
is an autosomal dominantly inherited disorder. It is well-established that
germline mutations in the mismatch repair (MMR) genes MLH1, MSH2,
MSH6, and PMS2 cause Lynch syndrome. A hallmark of MMR deficiency
is microsatellite instability (MSI) and this instability occurs in more than 90%
of the tumours of Lynch syndrome patients. Therefore, MSl is a very useful
diagnostic marker of MMR deficiency. MSI is determined by analysing, on
length, an international consensus panel of five microsatellite markers, using
DNA from normal and tumour tissue of the same patient. It has been pro-
posed that carriers of a heterozygous MMR gene mutation show a low
degree of MSI in blood lymphocytes before tumour diagnosis (up to a few
percent). This instability was detected by a PCR cloning and sequencing
approach. However the current diagnostic methods are not sensitive enough
to detect these very low frequency mutations in presymptomatic mutation
carriers. As this would be a perfect test to identify carriers of MMR gene
mutations we have set up an analysis using next-generation sequence
technology that is able to detect these low levels of instability in a single
run. Two MSI mononucleotide markers, NR21 and BAT26, were PCR-ampli-
fied with DNA from MSI-high tumors, MMR mutation carriers and DNA from
controls as templates. The MSI profile of the tumour DNAs obtained by
sequencing exactly matched the MSI profile obtained by marker length
analyses indicating that MSI profiling using next-generation sequencing is
well possible. In fact using bar-coding we were able to analyze easily 10
individuals in a single lane. The previously reported low MSI frequency in
mutation carriers we could prove. However the instability detected did not
differ from the instability found in control samples making this type of MSI
analysis not predictive for MMR mutation carriers.
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Are rare copy number variants increased in breast-ovarian cancer pre-
disposition families? A.C.V. Krepischi’, E.M.M. Santos’, M.I.W. Achatz,
S.S. Costa?, D. Carraro’, B. Lisboa’, L.P. Kowalsky', C. Rosenberg?. 1) AC
Camargo Cancer Hospital, Sdo Paulo, SP, Brazil; 2) Institute of Biosciences,
University of Sdo Paulo, Brazil.

The impact of the genome structural variations known as CNV (copy
number variation) on human diseases is increasingly evident, mainly due
to the wide spread use of array-based comparative genomic hybridization
(array-CGH). These large scale copy number variations are related to human
variability, and may influence susceptibility to complex diseases, including
cancer. Although a few major genes of cancer susceptibility have been
identified, pathogenic mutations on these genes do not account for most of
the predisposition in high-risk cancer families. We selected 52 unrelated
cancer patients, members of breast-ovarian cancer predisposition families
for array-CGH investigation. The goal was disclosing rare constitutional
genomic imbalances that could harbour yet not described predisposition
genes, defining novel risk or susceptibility cancer markers. The experiments
were conducted on a 180K whole-genome Agilent oligoarray platform. The
detected DNA copy number changes were compared both to our reference
dataset (100 healthy Brazilian individuals), and to the Database of Genomic
Variants (DGV); we defined as “rare copy number variants” (RCNV) those
containing genes and covered by £3 individual CNVs documented in DGV.
A total of 416 CNVs were identified in the cancer sample (average of 8.2+4.4
CNV perindividual). The initial results point to a slightincrease in the average
of CNVs per individual in the breast cancer patients (8.2) when compared to
the control sample (6.8), although larger numbers are needed to statistically
confirm this trend. Regarding the RCNVs, a total of 33 were detected in 22
(~42%) patients, while the remaining 30 did not show any RCNV, although
one of them exhibited a whole extra chromosome X. The corresponding
frequency among controls were 17 RCNV detected among 14 (35%) of the
controls. Several of the identified genomic imbalances either comprise entire
genes or are intragenic rearrangements, many of which may play a role
in cancer.

620/F

Identification of 13 germline APC mutations in Familial Adenomatous
Polyposis Saudi families. H. Abalkhail’, M. Faiyaz-Ul-Haque', N. Al-
Sanea?, A. Abduljabbar?, L. Ashari?, S. Al-Homoud?, F. Al-Dayel’. 1) Depart-
ment of Pathology & Lab Med (MBC 10), King Faisal Special Hosp, Riyadh,
Saudi Arabia; 2) Department of Surgery, King Faisal Specialist Hospital,
Riyadh, Kingdom of Saudi Arabia.

Familial adenomatous polyposis (FAP) is an autosomal dominant inherited
form of colorectal cancer caused by germline mutations in the tumor suppres-
sor APC gene (5921-g22). The Classical form of FAP is characterized by
the development of 100’s-1000’s adenomatous polyps in the colon and
rectum at an early age in life. The APC gene encodes a 2843 amino acids
distributed over 15 coding exons. To date, the majority of mutations reported
are nonsense, deletion or insertion mutations that result eventually in prema-
ture protein truncation. Materials & Method: We analyzed the entire coding
region of the APC gene using polymerase chain reaction (PCR) and direct
sequencing with primers specifically designed to amplify the coding region
of exon 1-15 and exon /Intron boundaries. Results: Mutational screening of
the APC gene was carried out in 40 individuals (probands and family mem-
bers) of Saudi’s referred from the Colorectal Surgery Clinic at King Faisal
Specialist Hospital and Research Centre with the aim to confirm the diagno-
sis and to detect the causative pathogenic mutations, to enable the pre-
symptomatic diagnosis in at risk family members. In this study we report
13 germline mutations, the changes detected are predicted to result in
protein truncation or splice alterations including: 4 nonsense, 4 small deletion
(1-5 base pairs), 1 insertion, 1 splice alterations and 3 missense mutations
(11307K, E1317Q and D1822V) known to either be associated or indirectly
cause cancer predisposition. Four of the detected mutations, including non-
sense, small deletions and a splice site variant were novel. Furthermore,
12 novel unclassified variants (possibly damaging) of unknown clinical signif-
icance were detected. Conclusion: The result of this study represents the first
Molecular analysis of APC gene in Saudi Arabia and displays the existence of
novel pathogenic mutation in Saudi families. The molecular testing of APC
gene is of great importance not only in the diagnosis and the management
of FAP but also in the implications of screening regimens in at risk family
members, thus modifies management, decrease cost, and reduce the psy-
chological trauma for the tested individual.

621/F
Novel germline PALB2 truncating mutations in African-American
breast cancer patients. Y. Zheng’, J. Zhang', Q. Niu’, D. Huo?, O. Olo-
pade’. 1) Center for Clinical Cancer Genetics and Global Health, Department
of Medicine, The University of Chicago, Chicago, IL 60637, USA,; 2) Depart-
ment of Health Studies, The University of Chicago, Chicago, IL 60637, USA.
The contributions of germline mutations in BRCA1 and BRCAZ2 to inherited
susceptibility to breast and/or ovarian cancers have been well documented
over the past two decades. Mutation screening of genes functionally related
to BRCA1 and/or BRCAZ2 has revealed mutations in genes such as CHEK?2,
ATM, BRIP1, and PALB2. It has been demonstrated that PALB2 acts as a
bridging molecule that connects BRCA1 and BRCA2 and thus facilitates
BRCA2-mediated DNA repair. Truncating mutations in PALB2 were reported
to be enriched in Fanconi anemia, breast and pancreatic cancer patients
in various populations. To date, there are no studies in African-Americans.
We evaluated the contribution of PALB2 germline mutations in familial and
sporadic African-American breast cancer patients. After excluding 19 breast
cancer cases that previously tested positive for BRCA1/2, our cohort con-
tains 260 breast cancer patients, including 20 patients with strong family
history (first- and/or second-degree relatives affected by breast and/or ovar-
ian cancer, FDR + SDR n > 3; age of onset = 45.2 + 10.9 yr [mean + SD]);
25 patients with moderate family history (FDR + SDR n = 2; age of onset =
44.6 + 7.4 yr); 69 patients with weak family history (FDR + SDR n = 1; age
of onset = 44.7 + 9.6 yr); and 146 non-familial or sporadic breast cancer
cases (age of onset = 43.6 + 10.0 yr). After direct sequencing of all the
coding exons, exon/intron boundaries, 5UTR and 3'UTR of PALB2, three
(1.15%; 3 in 260) novel monoallelic truncating mutations were identified:
€.758dupT (exon4), c.1479delC (exon4) and c.3048delT (exon 10); together
with 50 sequence variants, 35 of them are novel. None of the truncating
mutations were found in 262 controls from the same population. Interestingly,
these three deleterious mutations were detectable in both familial and non-
familial groups: the patient with ¢.758dupT had a weak family history, the
patient with c.1479delC had a strong family history, whereas the patient
with ¢.3048delT reported no family history of breast and/or ovarian cancer.
These data suggest that PALB2 mutations may have variable penetrance
and be causative for both familial and non-familial breast cancer among
African-Americans. To our knowledge, this is the first report of PALB2 trun-
cating mutations in African-American breast cancer patients, underscoring
the need for further studies to better understand the mutation spectrum of
PALB2 in diverse populations.

622/F

Systems biology approach to genome-wide survival analysis of ovarian
cancer. H. Dong’, S. Hong’, R. Cheng?, L. Jin!, M. Xiong™?. 1) Sch Life
Sci, Fudan Univ, Shanghai, China; 2) Human Genetics Center, University
of Texas School of Public Health, Houston, Texas, U.S.A; 3) Department
of Molecular and Human Genetics, Baylor College of Medicine, Houston,
Texas USA.

Genetic and epigenetic alternations that are likely to cause tumor formation
are often organized into complex biological networks. It is the whole system
and the system dynamics that play an essential role in giving rise to cellular
function/dysfunction. Here we report to use system biology and network
approaches to develop novel analytic strategies for genome-wide survival
analysis of ovarian cancer using The Cancer Genome Atlas (TCGA) data.
Expressions of 12,042 genes were measured in 408 tumor samples by
Affymetrix U133A, expressions of 799 miRNAs were measured in 485 tumor
samples by Agilenth 8x15Kv2 and somatic copy number variations (CNVs)
were measured in 442 tumor samples by Agilenth 8x15Kv2. The Cox Haz-
ards regression models were used to test for association of CNVs, genes
and miRNAs with the survival times of the patients and sparse Gaussian
graphical models were used to construct gene or miRNA co-expression
networks with response and no response to chemotherapy. We identified
1,083 CNV regions, 259 genes and 28 miRNA including miR934, miR302a,
miR551b, miR652 etc, which were significantly associated with the survival
time of the patients with the P-values < 0.01. Some of the CNV regions
contain known oncogenes in Epithelial cancer (ERBB2, AKT2), tumor sup-
pressor genes in Epithelial cancer (MEN1), and other cancers (SUPT5H),
and cancer related genes in Colorectal cancer (SFRS6) and in Breast cancer
(ASL, FLNA). We observed that the genes VEGF, ITGB1, MEN1, TRIP13
with CNV gain and genes ERBB2, VASP, FANC1, POLG, ERCC1, TCAP
and GRB7 with CNV loss were associated with patients with survival time
larger than 5 years. We identified a largest connected subnetwork with
response to chemotherapy where a total of 2,911 genes were connected
and 56 genes with CNVs significantly associated with survival time, and a
largest connected subnetwork with no response where 2,158 genes and
54 genes with CNVs. We also identified a largest connected miRNA co-
expression subnetwork with response to chemotherapy where 497 miRNAs
were connected and 49 miRNAs were significantly associated with survival
times and a largest connected miRNA subnetwork with no response to
chemotherapy where 393 miRNAs were connected and 31 miRNAs were
significantly associated with survival time. Finally, we identified 19 CNV
regions associated with survival times contain the cis-eQTL genes.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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623/F

Whole-Genome Sequencing of Non-Small-Cell Lung Cancer Samples.
Z. Zhang', D. Ballinger®. 1) Dept Bioinformatics, Genentech Inc, S San
Francisco, CA; 2) Complete Genomics, Mountain View, CA.

Genentech, together with their collaborators at Complete Genomics,
sequenced and compared the tumor and normal tissue of a 51-year-old
Caucasian male with non-small-cell lung cancer. This was the first time that
such a comparison has been made across the whole genome for a lung
cancer patient. For the project, Complete Genomics sequenced the patient’s
primary lung tumor to 60x coverage and adjacent normal tissue to 46x
coverage. More than 50,000 single nucleotide variations (SNVs) were dis-
covered in the tumor which yielded about 17.7 somatic mutations per mega-
base of DNA. In addition, we observed a distinct pattern of selection against
mutations within expressed genes compared to non-expressed genes and
in promoter regions up to 5 kb upstream of all protein-coding genes, clearly
identifying selection pressures within a tumor environment. We will also
discuss the identification of somatic structural and copy number variants.

624/F

KRAS Variant Limit of Detection on the Applied Biosystems 3500xL
Genetic Analyzer. C. Davidson’, K. Champion®, M-P. Gauthier’, F. Wang’,
N. Koch’, J. Boonyaratanakornkit?, A. Pradhan’, J. Walker, J. Jones®, A.
Felton’. 1) Applied Biosystems, Foster City, CA; 2) AcroMetrix, Benicia, CA,
United States; 3) Greenwood Genetic Center, Greenwood, SC, United
States.

The KRAS (v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog) gene
encodes one of the proteins in the RAS-MAPK pathway, one of several
signaling cascades downstream of epidermal growth factor receptor (EGFR)
activation. EGFR signaling pathways are important in the development and
progression of several aggressive cancers, with KRAS gene mutations com-
mon in pancreatic, lung, and colorectal cancers. Activating KRAS mutations
have been described most frequently in codons 12 and 13, with a minor
proportion of activating mutations described in codons 61 and 146. These
mutations result in constitutively active form of KRAS causing EGFR pathway
signaling independent of EGFR activation, thus making therapeutic agents
that block EGFR, such as cetuximab or panitumumab, ineffective. Here we
describe limit of detection experiments for the detection of sequence variants
in codons 12 and 13 of the KRAS gene. Methodologies investigated include
capillary electrophoresis (CE) DNA sequencing, Shifted Termination Assay
(STA) detection, single-base extension, pyrosequencing, high resolution
melt (HRM), and real-time PCR. Two sample types were used to assess
the limit of detection for KRAS variants: 1) mixtures at various percentages
of gDNA extracted from KRAS mutant and wild-type cancer cell-lines; and
2) mixtures at various percentages of KRAS mutant and wild-type cells that
were formaldehyde fixed and paraffin embedded to create a cell block and
sections from which gDNA was extracted. The analytic sensitivity of the
above methodologies is described with a detection of KRAS variants in
codons 12 and 13 possible at a level of 1% or greater. Further, copy number
variation (CNV) assessment of KRAS mutant cell line gDNA used for both
sample types was assessed since it is known that cancer cell lines have
CNV of the KRAS gene. The 3500xL Genetic Analyzer, the latest capillary
electrophoresis platform from Applied Biosystems®, demonstrated an ana-
lytic sensitivity of >1% for the detection of KRAS variants in codons 12 and
13 by means of the single-base extension and shifted termination assay
applications. The limit of detection of these applications is equivalent or
better than the pyrosequencing, HRM, and real-time PCR approaches. In
addition, data is shown that demonstrates it is important to consider the
influence of the sample (FFPE versus purified gDNA), copy number, and
zygosity when determining the limit of detection for a method or assay.

625/F

The role of genomic heterogeneity in primary tumors from colon cancer
patients. S. Levy”? K. Bethel®?, G. Oliveira™?, A. Carson’?, A. Torka-
mani”2, P. Kuhn?. 1) Scripps Genomic Medicine, Scripps Translational Sci-
ence Institute, La Jolla, CA; 2) The Scripps Research Institute, La Jolla,
CA,; 3) Scripps Clinic Medical Group, La Jolla, CA.

Accurate genomics-based molecular characterization of genetic lesions
occurring in tumor cells will provide better precision in clinical interpretation
of cancer tissues. We adopted a genomics based approach to characterize
gene based mutational events, in concert with changes in gene expression
patterns, in different anatomic areas from the same primary tumor sample.
In this manner we hope to understand how tumor heterogeneity impacts
the ability to provide a precise molecular characterization of events within
tumor tissues. Correspondingly, we have developed a methodology that will
permit the association of correlated changes in the genome and tran-
scriptome in relation to tumor locus, i.e. epicenter, invading edge, tumor-
normal transition, thus enabling the identification of activating mutational
events that are the hallmark of cancer cell progression within the tumor
mass. In one particular application of this approach we assayed discrete
anatomical loci isolated from a colon tumor and sequenced the exome
compartment as enriched by Agilent SureSelect hybridization probes.
Somatic mutations were detected by comparison of the DNA variants identi-
fied in the exome sequence derived from each tumor locus with orthologous
exomic positions from adjacent normal colon tissue and whole blood. Muta-
tional trends derived from such a somatic mutation comparison were corre-
lated with gene expression to identify significantly over- and under-
expressed mutational events.

626/F

A novel FLT3 in frame Indel mutation (p.Met837delins Ser Arg Ala Pro
Pro) in the TK2 domain of an AML patient with t(8;21). A. Shrimpton, V.
Arguello-Guerra, R. Hutchison. SUNY Upstate Medical University, Clinical
Pathology, 750 E Adams St., Syracuse NY13210.

During routine testing for the D835/I1836 mutations in the second tyrosine
kinase domain of FLT3 in a patient suspected to have AML, a novel additional
larger band of equal intensity to the expected 114 bp band was noted. Post
Eco RV digestion the additional band was still present and mapped to within
the shorter 46 bp fragment. A comparison to wild type sequence revealed
that the novel mutation as a deletion of a single T and an insertion of 13
nucleotides (GCCGAGCTCCCCC) which results in an in the frame mutation,
pMet837delinsSerArgAlaProPro. The patient also had the t(8;21) transloca-
tion consistent with AML-M2. A family history raised the possibility that the
novel FLT3 mutation was inherited rather than acquired, however both a
cheek scrape sample and post treatment blood sample showed an absence
of the novel mutation.
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627/F

Analysis of oncogenic mutations in the KIT and PDGFRA genes and
characterization of gastrointestinal stromal tumors (GISTs) in Arab
patients. M. Ul Haque™?, A. Tulba™?, F. Al-Dayel” 2, H. Abalkhail’?, M.
Toulimat?, H. Alhussaini®, M. Memon®, S. Bazarbashi?, A. Al-Abdullatif’, T.
Amin?, M.B. Satti®, |. Peltekova® S.H.E. Zaidi”. 1) Molec Gen Lab, DPLM,
King Faisal Specialist Hosp, Riyadh, Saudi Arabia; 2) Dept. of Genetics &
Molecular Pathology, College of Medicine, Alfaisal University, Riyadh, Saudi
Arabia; 3) Dept of Pathology, Riyadh Military Hospital, Riyadh, Saudi Arabia;
4) King Faisal Cancer Centre, King Faisal Specialist Hospital & Research
Centre, Riyadh, Saudi Arabia; 5) Dept of Pathology, King Abdulaziz Medical
City, Jeddah, Saudi Arabia; 6) Department of Medicine, Queen’s University,
Kingston, Canada; 7) Department of Medicine, University Health Network
and University of Toronto, Canada.

Gastrointestinal stromal tumors (GISTs) are mesenchymal tumors found
in the gastrointestinal tract, which are believed to originate from the interstitial
cells of cajal. In GISTs, several mutations have been described in the KIT
and PDGFRA genes, both of which encode for type 3 receptor tyrosine
kinases. Specific mutations in these genes cause ligand independent activa-
tion of these receptors, which result in cell proliferation and progression
towards tumor formation. GISTs with certain mutations in the KIT and
PDGFRA genes are effectively treated with the specific tyrosine kinase
inhibitor, imatinib mesylate (aka Gleevec). Therefore, it is essential to identify
the spectrum of oncogenic mutations in GISTs in different ethnic and geo-
graphic populations. The present study was conducted to characterize the
GISTs in Arab patients. In this cohort of 72 patients, most GISTs occurred
in the stomach, followed by the rest of the digestive tract (intestine, colon,
rectum, and esophagus). The majority of the tumors expressed CD117 and
CD34 antigens, which are diagnostic markers for GISTs. Sequencing of the
exons and exon/introns boundaries of the KIT and PDGFRA genes, in
which GIST-causing mutations have been described, identified several non-
synonymous mutations and unique deletions in the KIT gene. Among single
amino acid substitutions, the p.Trp557Arg change was more common than
the mutations affecting the p.Val559 and p.Val560 amino acids. All mutations
and deletions are located in exon 11 of the KIT gene. This exon encodes
for the juxtamembrane domain which inhibits KIT kinase activity in the
absence of a KIT ligand. Mutations in this domain are known to cause
constitutive kinase activity of the KIT receptor. Histological examination of
the GISTs show higher mitotic index in tumors with exon 11 KIT deletions
compared to single amino acid substitutions. This is the first report of presen-
tation, characterization and molecular analysis of GISTs in Arab patients.
Together, these data are important for the diagnosis of GISTs and the
management of patients in this population of distinct ethnicity.

628/F

Systematic identification of somatic mutations and virus integrations
in liver cancer genomes by target capture sequencing. K. Tatsuno’, G.
Nagae’, S. Yamamoto’, K. Sonoda’, L. Wang’, S. Ishikawa™?, S. Tsutsumi’,
Y. Midorikawa™, N. Kokudo®, T. Shibata®, T. Yoshida® H. Aburatani’. 1)
Genome Science Div., RCAST, University of Tokyo, Tokyo, Japan; 2)
Department of Pathology, Graduate School of Medicine, University of Tokyo,
Tokyo, Japan; 3) Hepato-Biliary-Pancreatic Surgery Division, Graduate
School of Medicine, University of Tokyo, Tokyo, Japan; 4) Department of
Surgery, Teikyo University School of Medicine University Hospital, Mizono-
kuchi, Kanagawa, Japan; 5) Cancer Genome Project, National Cancer Cen-
ter Research Institute, Tokyo, Japan; 6) Genetics Division, National Cancer
Center Research Institute, Tokyo, Japan.

Cancer genomes have extensive variations from single nucleotide muta-
tions to large structural variations. And virus integrations into human host
chromosomes also associate with genetic alternations in cancer cells. Sys-
tematic identification of these mutations and virus integrations would lead
to a better understanding of cancer biology. Recently, exon capture methods
for massively parallel sequencing have been developed and targeted
sequence for thousands of genomic regions becomes possible with shorter
time at reasonable cost. With this technology, we sequenced cancer-related
exome subsets for 25 pairs of clinical virus positive hepatocellular carcinoma
(HCC) and non-tumoral livers of the sameTgi'\)Aatient. Genomic DNAs from
clinical samples were sheared using Covaris' and ligated with illumina GA
paired-end adapters to prepare sequencing library. Exons of 1,248 cancer
related genes (4.65 Mbase in total length) and HBV genome (3,215 base)
were selected for capture targets. DNA fragments with target sequences
were captured and enriched using SureSelect™ (Agilent) target enrichment
system. Enriched DNA fragments were sequenced using illumina GAllx
sequencer according to manufacturer’s protocol. Data analysis was done
using illumina’s pipeline and sequence data was mapped to hg18 using
ELAND. Sequence statistics and mutation analysis were done by in-
house programs.

On average we obtained approximately 1.6 giga bases of sequence data
using one lane flow cell of illumina GAllx with 51-cycle paired-end sequenc-
ing. About 60% of read sequences were mapped to targeted exons and
average read depths for target regions were calculated more than 200X for
each sample. About 95% of targeted bases were sequenced at least once
and about 80% targeted bases were sequenced at least 20 times. With
higher read depth data, we identified more than 300 somatic nonsynonymous
single nucleotide substitutions and some of small insertion or deletion muta-
tions. Most of these mutations were novel, while 14 genes were recurrently
mutated among 25 samples, e.g. beta-catenin in 6 cases. We also identified
many HBV-host human chromosome fusion DNA fragments both in HCCs
and non-tumoral livers of HBV positive samples. Details of gene mutation
profile of 25 liver cancers and virus integrations of HBV positive samples
will be presented.
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629/F
Mitochondrial DNA haplogroups and susceptibility to prostate cancer
in Colombian populations. C. David’, C.F Gomez?*, N. Ospina’, J.A
Cajigas®, R.E Andrade®*, H. Groot', M.M Torres’. 1) Facultad de Ciencias
, Universidad de los Andes, Bogota, Colombia; 2) Clinica de la Prostata.
Fundaciéon Santa Fe de Bogota, Bogota, Colombia; 3) Departamento de
Patologia y Laboratorios. Fundacién Santa Fe de Bogota, Bogota, Colombia;
4) Facultad de Medicina,Universidad de los Andes, Bogota, Colombia; 5)
Departamento de Urologia.Hospital Militar Central. Bogota,Colombia.
Prostate cancer (PC) is one of the most common cancers and the second
leading cause of cancer mortality in Colombian men. Mitochondrial respira-
tory activity is associated with the generation of reactive oxygen species
(ROS), which may contribute to prostate cancer risk. Mitochondrial haplogro-
ups (mtDNA) defined by common polymorphisms has been associated with
risk of renal, breast and prostate cancer. Several studies have demonstrated
dramatic differences in the risk of prostate cancer among men from different
ethnic background. The Colombian population is culturally and genetically
very diverse and is part of a complex admixed genetic ancestry. The aim
of the present study was to assess the relationship between mtDNA haplo-
groups and prostate cancer. We sequenced the mitochondrial DNA hiperva-
riable segment | (HSV1) in a population-based study that comprised 168
cases (CA) and 90 unrelated healthy individuals as a control group (CG).The
mean age at onset was 68 years for the PC patients and 61 years for the
control group. A total of 93 different mtDNA sequences were found in the
patients and 58 in the control group. According to the geographical origin
attributed to each mtDNA haplogroup, 82% of the mtDNA sequences found
in both groups were Native American (A, B, C, and D). The most frequent was
A (41.1%CA-43.3%CG), followed by B (22.0%CA-25.6%CG), C (12.0%CA-
5.6%CG) and D (6%CA-7.8%CG). European haplogroups (U, H, K, J, M,
T and HV) were also found in a lower proportion (12.5%CA-15.6%CG),
likewise for African (LO, L1, L2, L3) (6.5%CA-2.2%CG). In this study there
was no statistically significant differences between the distribution of mtDNA
haplogroups in patients with prostate cancer and the control group, however,
haplogroups C and L were more frequent in patients with cancer. In
agreement with previous studies, our results showed no comparable associ-
ation between any of the haplogroups studied and the susceptibility to
the disease.

630/F
MTHFR Polzymorphisms and Breast Cancer Risk. M. Hosseini’, M.
Houshmand??, E. Ebrahimi®. 1) Dept Sci, Islamshahr Branch, Islamic Azad
Univ, Tehran, Iran; 2) National Institute for Genetic Engineering and Biotech-
nology (NIGEB), Tehran, Iran; 3) Special Medical Center, Tehran, Iran.
Folate plays an important role in DNA methylation, synthesis, and repair;
intake has been associated with breast cancer.Two functional single nucleo-
tide polymorphisms (SNPs) in the 5,10-methylenetetrahydrofolate reductase
(MTHFR) gene, C677T and A1298C, lead to decreased enzyme activity
and affect chemosensitivity of tumor cells.We evaluated these two common
polymorphisms and their effects on the folate intake and breast cancer risk
association in a Iranian sporadic breast cancer population-based case-
control study of 294 breast cancer cases and 120 controls using a PCR-
RFLP-based assay. Analyses of affected and controls show that homozygote
genotype MTHFR 677CC has the highest frequency in both groups (40.6
in patients and 15.2 in control group). Genotype MTHFR 677 CC most risk
factor were in our population: [CC / TT odds ratio, 1.524 (95% confidence
interval; Cl, 0.854-2.719) p=0.152], CC / CT odds ratio, 1.048 (95% ClI,
0.638-1.720) p=0.854], TT / CT odds ratio, 1.455 (95% Cl, 0.765-2.767) p=
0.252]. Genotype MTHFR 1298 AA most risk factor were in our population:
[AA / CC odds ratio, 2.204 (95% confidence interval; Cl, 1.203-4.038) p=
0.01], AA/ AC odds ratio, 2.314 (95% Cl, 1.434-3.735) p=0.001], CC / AC
odds ratio, 0.952 (95% CI, 0.52-1.743) p=0.874]. There was a significant
association of breast cancer risk with folate intake was observed in C677T
and A1298C polymorphism.

631/F
Cancer risk management strategies and perceptions in BRCA1/2 muta-
tion-carrier families five years after test result disclosure. C. Julian-
Reynier’, J. Mancini” 2, E. Mouret-Fourme®, M. Gauthier-Villars*, V. Bona-
dona®, P. Berthet®, J-P. Fricker’, O. Caron®, E. Luporsi®, C. Nogués®. 1)
INSERM UMR 912, Inst Paoli-Calmettes, BP156, Marseille CDX 9, France;
2) Lertim, Aix-Marseille Université, Faculté de Médecine, Marseille; 3) Centre
René Huguenin, Saint Cloud; 4) Institut Curie, Paris; 5) Centre Léon Bérard,
Lyon; 6) Centre Frangois Baclesse, Caen; 7) Centre Paul Strauss, Stras-
bourg; 8) Institut Gustave Roussy, Villejuif; 9) Centre Alexis Vautrin, Nancy.
Background: Long term preventive strategies and breast/ovarian cancer
risk perceptions of BRCA1/2 mutation carriers/non carriers were studied
prospectively. Methods: A French cohort of unaffected female from BRCA1/
2 mutated families was followed up for 5 years after test result disclosure,
using self-administered questionnaires. Results: Response rate was 74%.
Carriers (N=101) were younger (average age + SD = 37 + 10) than non
carriers (N=145; 42 + 12). Four strategies accounted for 88% of the carriers’
decisions: 50% opted for breast surveillance alone, based on either Magnetic
Resonance Imaging (MRI) and other imaging (31%) or mammography alone
(19%); 38% opted for either Risk Reducing Salpingo-Oophorectomy (RRSO)
and breast surveillance, based on MRI and other imaging (28%) or mammog-
raphy alone (10%). The other three strategies were: Risk Reducing Mastec-
tomy (RRM) and RRSO (5%), RRM alone (2%), and neither RRM/RRSO nor
surveillance (6%). The results obtained on various age-groups are presented
here. Over-screening practices were observed among non carriers. Test
result disclosure increased short term carriers’ high breast/ovarian cancer
risk perceptions (p£0.01) and decreased non-carriers’ short- and long- term
perceptions (p<0.001). During follow-up, high breast cancer risk perceptions
increased with time among those who had no RRM and decreased in the
opposite case; high ovarian cancer risk perceptions increased further with
time among those who had no RRSO and decreased in the opposite case;
RRSO did not affect breast cancer risk perceptions. Conclusions: Informed
decision-making involves letting women know whether opting for RRSO
and breast MRI surveillance is as effective in terms of survival as RRM
and RRSO.

632/F

The patterns of BRCA1 and BRCA2 mutations in hereditary breast
cancer in Iranian population. F. keshavarzi’, S. Zeinali®. 1) Islamic Azad
University-Sanandaj branch, Sanandaj, Kurdistan, Iran; 2) Kawsar Human
Genetics Reasearch Center,Tehran,Iran.

Introduction: Mutations in BRCA1 are present in approximately 50% of
the early-onset breast cancer families and 80% of the early-onset breast
and ovarian cancer families, whereas BRCA2 mutations are believed to
account for a comparable percentage of inherited breast cancer cases.
Therefore, the demand for BRCA1 and BRCA2 mutation screening is
increasing as their identification will affect medical management of people
at increased risk for breast and ovarian cancers. In this study we define
point mutations, deletions and genomic rearrangements in BRCA genes in
many early-onset and familial breast cancer. Material and method: All study
subjects) 63 breast cancer patients (at age £ 40 years) or family history of
breast or ovarian cancer (were recruited from Feb.2009 to Apr. 2010 at
kawsar Human Genetics Research Center, Iran. After collecting blood sam-
ples and extracting DNA, their BRCA1 and BRCA2 genes were fully
sequenced. Results and Discussion: Many missense substitutions in BRCA1
and BRCA2 genes were identified (Table 1). Here novel mutations are
reported (Gly1140Ser, lleu15leu, lleu26leu, Leu3opal (stop codon), INS
CD26 Smallins GTCCCAATCTGcatctgGTAAGTCAGC, IVS7+83(-TT), IVS8
-70(-CATT), IVS2+9(-GC), IVS1-20(-GA), IVS1-8(-AG), IVS2+9(-GC),
IVS2+24(-AG) in BRCA1 and Glu1391Gly in BRCA2). The missense substi-
tutions Glu1038Pro, Gly1140Ser were found in large series of breast and
ovarian cancer patient and 20% < of matched controls. The missense substi-
tution Gly1738Glu in BRCA1 is pathogenic. Based on our preliminary results
some haplotypes may have a pathogenic role in breast cancer development
,the haplotype at the BRCA1 locus defined by alleles Leu871Pro,
GLu1038Gly, Ser1613Gly, Gly1140Ser was found in 10 affected families.
Further studies are required to confirm the hypothesis that genetic polymor-
phisms are associated with breast cancer. Key words: BRCA1 gene, BRCA2
gene, genetic polymorphisms, breast cancer, Familial cancer.
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Staining for FGFR2 in breast cancers shows variable nuclear expres-
sion that correlates with patient genotype. A.J. Martin, A. Grant?, A.
Thompson®, C.A. Purdie?, L. Jordan?, J.N. Berg’. 1) Division of Pathology
and Neuroscience, University of Dundee, Dundee; 2) Department of Clinical
Pathology, Ninewells Hospital and Medical School, Dundee; 3) Division of
Surgery and Molecular Oncology, University of Dundee, Ninewells Hospital
and Medical School, Dundee.

Single Nucleotide Polymorphism (SNP) rs2981582 in intron 2 of the tyro-
sine kinase receptor Fibroblast Growth Factor Receptor type 2 (FGFR2)
has been associated with increased risk of breast cancer. The high risk ‘A’
allele for rs2981582 has been associated with increased mRNA transcription
and altered transcription factor binding. However, the effect that this has
on FGFR2 protein expression is, as yet, unknown. We used immunohisto-
chemistry to investigate the relationship between rs2981582 genotype and
FGFR2 protein expression. 41 samples of invasive ductal carcinoma of no
specific type were selected from women of known rs2981582 genotype.
Patients were selected as homozygous for the low risk (G) allele (16
patients), heterozygous (A/G) (9 patients), or homozygous for the high risk
(A\) allele (16 patients). Samples were stained using rabbit polyclonal anti-
FGFR2 antibody assessed using the Quickscore method. No significant
association between genotype and cytoplasmic staining was identified but
a significant association between prominent nuclear staining and the homo-
zygous low risk (G) genotype was demonstrated (X2 for trend=4.1, p=
0.0429). These results are in contrast to those expected, given thatincreased
mRNA transcription and altered transcription binding have been associated
with the high risk (A) allele. FGFR2 is a membrane-bound tyrosine kinase
receptor, so the nuclear position of protein expression is also surprising.
Association between nuclear FGFR2 protein expression and rs2981582
genotype suggests that the mechanism of action of this polymorphism may
be more complex than a direct effect on mRNA expression levels, and
may relate to FGFR2 function or localisation during breast development or
tumourigenesis.

634/F

An Online Database of Cancer Genetic Associations from Candidate
Gene and Genome Wide Association Studies. S.D. Schull/, V. McCal-
lum?, C.B. Benedicto’, L.M. Dong® W. Yu*, M.J. Khoury*". 1) DCCPS,
National Cancer Inst, Rockville, MD; 2) OWD, National Cancer Inst, Rock-
ville, MD; 3) DCEG, National Cancer Inst, Rockville, MD; 4) OPHG, CDC,
Atlanta, GA.

Since 2001, the Human Genome Epidemiology (HUGE) Literature Finder
has been tracking published literature of human genome epidemiologic
studies. The HUGE Literature Finder provides access to a continuously
updated knowledge base in human genome epidemiology, including infor-
mation on population prevalence of genetic variants, gene-disease associa-
tions, gene-gene and gene- environment interactions, and evaluation of
genetic tests. Historically, genetic susceptibility to complex disease has
been uncovered through candidate gene studies. However, in recent years,
the advent of Genome Wide Association Studies (GWAS) have greatly
accelerated the pace of genetic association discovery. Building upon an
evaluation of candidate gene studies published by Dong et al in 2008, and
in an effort to consolidate the vast amounts of information coming from both
candidate gene and GWAS, we have developed an online knowledge base
and repository of all cancer genetic associations from GWAS and meta-
analyses of candidate gene studies.

635/F

Common leukemia- and lymphoma-associated genetic
rearrangements and constitutional t(11;22) in healthy individuals. J.
Song’, X. Hu™ 2, H. Liu®, D. Mercer’, M. Li"»>%. 1) Hayward Genetics Center,
Tulane University Medical Center, New Orleans, LA; 2) Tulane Cancer
Center, Tulane University Medical Center, New Orleans, LA; 3) Department
of Anesthesiology, Tulane University Medical Center, New Orleans, LA; 4)
Department of Pediatrics, Tulane University Medical Center, New
Orleans, LA.

Leukemia and lymphoma-associated (LLA-) chromosomal
rearrangements play critical roles in the process of tumorigenesis. These
genetic aberrations are also important biological markers in the diagnosis,
prognosis, and treatment of hematopoietic malignancies. The constitutional
t(11;22) is the only recurrent, non-Robertsonian translocation in humans.
Balanced carriers usually have no clinical symptoms; whereas affected off-
spring often demonstrate the supernumerary derivative 22 syndrome (Eman-
uel syndrome). We hypothesize that both LLA-chromosomal
rearrangements and non-LLA-chromosomal rearrangements can occur ran-
domly in normal individuals. To test our hypothesis, we performed sensitive
nested RT-PCR on a large number of peripheral blood samples from healthy
individuals for selected markers of LLA-chromosomal rearrangements
including MLL-PTD, BCR-ABL (p190 and p210), MLL-AF4, AML1-ETO,
PML-RARA, and CBFB-MYH11. We found the presence of all of these
selected markers in healthy individuals at various rates of incidence. We
found no correlation between the incidence and age except for the BCR-
ABL p210 fusion, the incidence of which rises with increasing age. To detect
the presence of t(11;22) in normal individuals, we performed nested PCR
using genomic DNA from peripheral blood samples and found t(11;22) trans-
location fragments from both der(11) and der(22). Direct sequencing of the
PCR products verified the breakpoints. In summary, our data lend strong
support to the hypothesis that both LLA-chromosomal rearrangements and
non LLA-chromosomal rearrangements occur randomly in healthy individu-
als, suggesting that these genetic aberrations are random events and are
not themselves sufficient for malignant transformation.

636/F

An Enhanced International Fanconi Anemia Registry (IFAR). A.D. Auer-
bach’, A. Smogorzewska®, F.P. Lach? M.J. Wrobel°’, M. Sengupta®, E.
Barbour®. 1) Human Genetics & Hematology, Rockefeller Univ, New York,
NY; 2) Laboratory of Genome Maintenance, Rockefeller Univ, New York,
NY; 3) Hospital Informatics, Rockefeller Univ, New York, NY.

Fanconi anemia (FA) is a rare recessively inherited disorder characterized
by genome instability, DNA crosslink hypersensitivity, congenital malforma-
tions, bone marrow failure, and predisposition to malignancy. The Interna-
tional Fanconi Anemia Registry (IFAR) was established at The Rockefeller
Univ. in 1982 in order to collect data regarding patients with FA and their
families (1). In addition, the Fanconi Anemia Mutation Database, http:/
www.rockefeller.edu/fanconi/mutate/, was established in 1998 to accelerate
the availability of information on mutations in the 13 FA genes. The new
IFAR project is developing a comprehensive, ontology-driven Phenotype
Recording Instrument (PRI) and database for FA. The PRI integrates the
existing IFAR data held in multiple disparate data sources for a unique look
at the FA patient population, which includes the patient data available in
the current IFAR database, the polymorphic (SNP) and mutation data avail-
able for patients representing the known FA genes. Furthermore, the NIH’s
Genomics Center (NHGRI) is currently sequencing certain patient tissue
samples using Next Generation technology, which will further enhance the
current IFAR patient data. The new development effort will also include
“deep phenotyping” from new patient history questionnaires. We are hypoth-
esizing the addition of these two data stores, full gene sequencing and deep
phenotyping, will add significantly to the understanding of FA while providing
a deeper basic scientific understanding of DNA repair mechanisms, and
more prognostic ability for the current patient population. The enhanced
data model resulting from the aforementioned data sources is being modeled
using an OWL ontology defined with Protégé. We are building data mining
and visualization tools that will be required to maximize the research view
of this integrated patient data. As the name of the existing IFAR system
implies, this registry is an International collaboration. The new system will
enable worldwide international collaboration between FA researchers. To
accomplish this, we are building a web-based system utilizing the Java JSP
front-end coupled with an Oracle 10g database backend for performance
and data integrity. This is truly a unique medical informatics opportunity
made possible because of the 28 year collection of FA data combined with
next generation sequencing and deep phenotyping data. (1) Kutler DI et
al., Blood 101:1249-1256,2003.
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Integration of modifier genes genotyping into molecular diagnosis of
Lynch syndrome is premature. T. Frebourg’, S. Houlle', F. Charbonnier’,
E. Houivet?, S. Baert-Desurmont’, M.-P. Buisine®, J. Benichou?®. 1) Dept
Genetics, Inserm U614, Rouen Univ Hosp, Rouen, France; 2) Department of
Biostatistics, Rouen University Hospital, France; 3) Laboratory of Molecular
Biology, Lille University Hospital, France.

One of the first modifier genetic factors identified in Lynch syndrome
corresponds to the IGF1 promoter CA repeat, and it had been shown, in
121 MMR mutation carriers, that a 17 CA repeat or less was significantly
associated to a higher colorectal cancer (CRC) risk and an earlier age of
tumour onset (Zecevic et al., J. Natl. Cancer Inst. 2006; 98: 139-43). Wijnen
et al. (Gastroenterology 2009;136:131-7) reported, in 675 MMR mutations,
a significant association between CRC risk and two SNPs, rs16892766
(8923.3)and rs3802842 (11923.1), initially detected by GWAS as risk factors
for CRC in the general population. We analyzed the effect of these modifier
genes in 750 French MMR mutation carriers derived from 292 families and
including 330 CRC patients (mean age of CRC onset: 43 years). We also
analyzed the effect of the Novel 1 SNP (18g21), which has recently been
shown to be associated to CRC risk in the general population (Pittman et
al., Genome Res. 2009;19:987-93). A significant difference was observed
in the CRC-free survival time or the median age of onset of CRC between
males and females (log-rank test P < 0.0001), between MSH2 and MSH6
mutation carriers (log-rank test P = 0.0315), between MLH71 and MSH6
mutation carriers (log-rank test P = 0.0049) but not between MSH2 and
MSH6 mutation carriers (log-rank test P > 0.05), indicating that our series
was representative of Lynch syndrome. In this series, the univariate Kaplan-
Meier analysis showed that the CRC penetrance did not differ significantly
for the three SNPs and the IGF1 CA repeats, when stratified by genotype
and gender. The multivariate Cox analysis (taking into consideration the
family effect) stratified for the gender, the mutated MMR gene and date of
birth did not reveal that a specific genotype for these 4 genes was associated
to a significant hazard ratio increase. We subsequently restricted the analysis
to MSH2 and MSH2 carriers and did not neither observed any difference.
Finally, we performed the statistical analyses only on affected subjects and
these analyses did not reveal any significant difference. In conclusion, we
did not reproduce the previously published results. We think that this discrep-
ancy might be explain by artefactual associations generated by too small
samples. We conclude that genotyping of these polymorphisms should not
be integrated into the molecular diagnosis of Lynch syndrome to optimize
the follow-up of MMR mutation carriers.

638/F

Impact of family history on uptake of risk-reducing surgeries among
BRCA mutation carriers. K.R. Singh’, J. Gross?, B. Karlan?, X. Yan', K.
Yang’, X. Guo’, O. Gordon’. 1) Medical Genetics, Cedars-Sinai Medical
Genetics Institute-Gilda Radner Program, Los Angeles, CA; 2) Women'’s
Cancer Research Institue at the Samuel Oschin Comprehensive Cancer
Center, Cedars-Sinai Medical Center, Los Angeles, CA.

Objective: Lifetime risk of breast and ovarian cancers among BRCA muta-
tion carriers are markedly reduced with prophylactic surgeries, yet only a
portion elect to undergo these procedures. This study investigates factors
that might influence patients’ decisions regarding risk reducing mastectomy
(RRM) and risk reducing bilateral salpingo-oopherectomy (RRBSO). Meth-
ods: Subjects were women with no personal history of cancer and with
deleterious mutations in the BRCA1/2 genes who underwent RRM or were
participants in the high risk surveillance program at our institution. Medical
records were reviewed for age, parity, family history, personal history of
breast biopsies, cosmetic surgery, and uptake of prophylactic surgeries.
Results: Of 134 BRCA carriers, 31(23.1%) elected RRM. 24 of 29(82.8%)
with RRM had the procedure within 2 years of genetic testing (surgery dates
for 2 were unknown). In the group with RRM, history of mother deceased
from breast cancer was 35.5% vs. 8.7% in the no RRM group, p<0.0002.
Two women (6.5%) in the RRM group had a sister affected with breast
cancer without mother being affected vs. 5(4.9%) in the no RRM group.
Uptake of RRBSO was 71.0% in the RRM group vs. 46.6% in the no RRM
group, p<0.0025. Forty-six (95.8%) of 48 patients who had RRBSO in the
no RRM group had history of mother with pelvic cancer. Parity was higher
in the group with RRM than the group without (19% para 0 vs. 46%,
p<0.0038). There were no significant differences in mean age at time of
genetic testing, history of breast biopsy, or history of cosmetic surgery
between the two groups. Conclusions: BRCA carriers who had lost their
mother to breast cancer were most apt to choose RRM. Numbers of women
with only a sister affected with breast cancer were small in both groups and
did not suggest significant influence on decision-making. Women with RRM
were more likely to have RRBSO than women without RRM. Women without
RRM were less parous than those with RRM and may have opted against
surgery until completion of childbearing. However, among those without
RRM, uptake of RRBSO was highest in women whose mother had pelvic
cancer. The impact of losing a mother to cancer may be of under recognized
import in patient attitudes regarding prophylactic procedures. Additional
studies are needed to assess whether directly addressing this life experience
or lack thereof during genetic counseling influences patient behavior regard-
ing surveillance versus prophylactic surgery.

639/F

Mutation analysis of TSC1 and TSC2 genes in 2 randomized, double-
blind, placebo-controlled studies of everolimus in the treatment of
subependymal giant-cell astrocytomas (SEGAs) sEXIST-1) and angio-
myoligomas (EXIST-2). Z. Tsuchihashi’, W. Liu’, J. Sampson?, D.N.
Franz®, J. Bissler®, C. Kingswood?, T. Sahmoud’, D. Kwiatkowski®. 1)
Novartis Pharmaceuticals Corporation, Florham Park, NJ; 2) Institute of
Medical Genetics, Cardiff University, Cardiff, UK; 3) Cincinnati Children’s
Hospital Medical Center, Cincinnati, OH; 4) Royal Sussex County Hospital,
Brighton, UK; 5) Department of Medicine, Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA.

Objectives: Tuberous sclerosis complex (TSC), a genetic disease charac-
terized by multisystemic hamartomas and disabling neurological disorders,
is caused by mutations in TSC1 or TSC2 that result in constitutive activation
of mTOR, a key regulator of cell growth and proliferation, metabolism, and
angiogenesis. Lesions occur throughout the body, including the kidney (angi-
omyolipomas), lungs (lymphangioleiomyomatosis [LAM]), and brain (tubers
and SEGAs). Angiomyolipomas can also occur in patients with sporadic
LAM independent of TSC. In an open-label phase Il trial, everolimus, an
oral mTOR inhibitor, significantly reduced TSC-associated SEGA volume.
The EXIST (EXamining everolimus In a Study of TSC) trials are evaluating
the efficacy and safety of everolimus in the treatment of SEGAs (EXIST-1)
and angiomyolipomas (EXIST-2). Methods: EXIST-1 (NCT00789828) and
EXIST-2 (NCT00790400) are randomized, prospective, double-blind,
multicenter, phase lll trials. In EXIST-1, patients of any age with SEGAs
and evidence of serial growth are randomized 2:1 to receive everolimus
(initial dose 4.5 mg/m?/d with titration to trough concentration of 5-15 ng/
mL) or placebo. In EXIST-2, patients 218 y with a definite diagnosis of TSC
or sporadic LAM and >1 angiomyolipoma (>3 cm) are randomized 2:1 to
receive everolimus 10 mg/d or placebo. Patients will be treated until progres-
sion or unacceptable toxicity. Primary endpoint is SEGA response rate (RR,
reduction in volume >50%) in EXIST-1 and angiomyolipoma RR in EXIST-
2, determined by MRI per independent central radiology review. Secondary
endpoints in EXIST-1 include change in frequency of epileptiform events,
duration of and time to SEGA response, time to SEGA progression, skin
lesion RR, biomarker analyses, and safety. EXIST-2 secondary endpoints
include duration of and time to angiomyolipoma response, time to angiomyo-
lipoma progression, skin lesion RR, biomarker analyses, and safety. Target
enroliment is 99 patients per study. In both studies, blood DNA samples
from all patients are analyzed for the mutation status of TSC7 and TSC2
genes. All of the exons and the adjacent intronic regions of these 2 genes
are PCR-amplified and analyzed by Sanger dideoxy-sequencing method.
Potential association between mutation status and disease phenotype and/
or the patients’ response to everolimus will be explored. Currently the muta-
tion status of 21 patients has been determined and the updated result from
this analysis will be presented.
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Gene Set Enrichment Analysis can detect specific biology to interpret
and prioritize the results of a Coronary Artery Disease Genome Wide
Association Study. A.J. Stoddard’, R.B. Lorier’, A. Matter’, E.A. Virlee,
S.K. Pachowitz?, J.P. Peete’, D.L. Linzmeier’, U. Broeckel”?34. 1) Human
and Molecular Genetics Center, Medical College of Wisconsin, Milwaukee,
WI; 2) Department of Pediatrics, Medical College of Wisconsin, Milwaukee,
WI; 3) Department of Medicine, Medical College of Wisconsin, Milwaukee,
WI; 4) Department of Physiology, Medical College of Wisconsin, Milwau-
kee, WI.

Background: Prioritizing and interpreting the results of Genome-wide
association studies (GWAS) presents numerous challenges, especially for
complex disease. Association analysis SNP-by-SNP provides little biological
insight, with only rank order to assess priority. Many true associations will
rank too low to merit attention. Even when single SNPs are strongly associ-
ated they seldom explain a large fraction of heritability for a complex trait.
Gene Set Enrichment Analysis (GSEA),which allows associations to be
tested as groups bringing biological context to bear, can be used to interpret
GWAS results and is here applied to various inflammatory serum markers
linked to Coronary Artery Disease (CAD).

Methods: A cohort of 607 Caucasian individuals with CAD was genotyped
on Affymetrix 6.0 arrays. Covariate adjusted single SNP logistic regression
based association values with plasma biomarker levels were calculated
using the PLINK software. SNPs were mapped to genes taking the strongest
associated marker per gene. GSEA v2.06 software (Broad) was used with
1229 supplied gene sets augmented with 32 cardiac expression and drug
response lists generated from ArrayExpress and CMAP datasets to focus
on cardiac context.

Results: For all 7 serum biomarkers considered SELE, ICAM1, IFNG,
VCAM1, MPO, MPI and CRP, 3 or more gene sets from the cardiac expres-
sion library were in the top 50 most highly enriched gene sets by GSEA
(for each biomarker the top 50 sets had an FDR of 0.2-0.3) showing a
significant specific detection of cardiac biology (hypergeometric p < 0.001
or better in each case). Relevant biology was also revealed in non-targeted
gene sets, e.g. the ETS pathway was the highest enriched pathway set for
SELE associated genes (p < 0.001) with lower (between rank 2000-4000)
ranking genes, RBL1, ETS1, CSF1 still contributing to the enrichment.

Conclusion: GSEA is shown to detect specific cardiac biology, combining
gene expression with CAD association results, where individual genes would
not be considered by association alone. Thus functional biological hypothe-
ses are generated and can be prioritized for follow-up experiments.

641/W

The rs10934857T>C of the GATA2 gene is a susceptibility variant for
myocardial infarction. M.M. Al-Rasheed”?3, M. Al-Najai’, M.M. Vigilla’,
S. Wakil’, N. Dzimiri’. 1) Genetics Dept, King Faisal Specialist Hospital &
Res. Ctr., Riyadh, KSA; 2) Clinical Pharmacy Dept., King Saud University,
Riyadh, KSA; 3) School of Pharmacy & Biomolecular Sciences, University
of Brighton, UK.

The predisposing effect of GATA2 to acquiring cardiovascular disease still
remains to be elucidated. In this study, we first sequenced the GATA2 gene
in 200 individuals to identify informative variants of interest. We then selected
3 familiar variants, rs2335052 (A>G), rs3803 (C>T), rs10934857 (T>C), and
two novel SNPs herein denoted as ns2713579 (A>G) and ns1573949 (A>G)
to test for possible association with myocardial infarction (Ml) by the real-
time PCR-based techniques. A total of 2633 Ml cases versus 1230 controls,
all of Saudi origin, were employed for the study. The results pointed to a
significant causative association for the rs10934857 with MI [Odds ratio
(95% Confidence Interval) = [1.12(1.01-1.24); p=0.031]. Further analysis
pointed to the autosomal recessive mode of inherence [1.34(1.13-1.58); p=
0.002] as being responsible for this association. Interestingly, there was no
definable link for this variant with coronary artery disease (CAD). Besides,
no confounding effect of type 2 diabetes mellitus, hypertension, hyperlipidae-
mia, or any other variable was observed for this association. These results
demonstrate that the GATA2 rs10934857 variant predisposes individual to
acquiring M, but not necessarily manifestation of CAD in our study popula-
tion.

642/W

Genetic Variation at the DPP4 Locus Influences ApoB Levels among
South Asians and Reveals Heterogeneity in Europeans Caused by
Adiposity. S.D Bailey’, C. Xie?, A. Montpetit®, S. Anand?, J.C Engert’* on
behalf of the EpiIDREAM investigators. 1) Department of Human Genetics,
McGill University, Montreal, Quebec, Canada; 2) Population Health
Research Institute, McMaster University, Hamilton, Ontario, Canada; 3)
McGill University and Genome Quebec Innovation Centre, Montreal, Que-
bec, Canada; 4) Department of Medicine, McGill University, Montreal, Que-
bec, Canada.

The majority of genome-wide association scans (GWAS) performed to
date have focused primarily on individuals of European descent. Although
some of the identified risk alleles are consistent across ethnicities, per-
forming association scans in other ethnic groups could identify new genes.
We used the ITMAT Broad CARe (IBC) array to test 31,739 common SNPs,
from 2000 cardiovascular candidate genes, in 2625 South Asian individuals
from the EpiDREAM study, individuals screened for the DREAM trial, for
an association with levels of apolipoprotein B (apoB). We attempted to
replicate seven SNPs, from previously unreported genes, in 1081 South
Asian controls from the INTERHEART study. A SNP within the dipeptidyl
peptidase 1V (DPP4) gene was significantly associated with apoB levels in
both the EpiDREAM and INTERHEART studies ($=-0.023, p=1.33x10-4 and
B=-0.028, 7.28x10-3, combined n=3706, p=3.09x10-6). Interestingly, the
SNP was not associated with apoB in 8973 EpiDREAM individuals of Euro-
pean descent (p=0.94). However, the South Asian samples were significantly
leaner than the European samples (average BMI of 26.4+4.3 and 30.4+5.7,
respectively). In the lowest European BMI tertile (average BMI=24.6+2.0)
we observed a significant association between the SNP and apoB (B=-
0.020, p=1.44x10-3). We restricted the analysis to only lean individuals (BMI
<25)and observed anincrease in the effect of this SNP on ApoB (EpiDREAM
Europeans n=1468, 3=-0.029, p=4.38x10-4). This increase was also
observed in lean South Asians from both the EpiDREAM (n=1028, 3=-0.024,
p=9.13x10-3) and INTERHEART (n=577, 3=-0.045, p=1.78x10-3) studies.
When we analyzed all lean individuals from the entire EpiDREAM study,
which includes European, South Asian, Latin American, African American,
Native North American and East Asian samples, we observe strong overall
evidence of an association between the identified SNP in DPP4 and apoB
(n=3207, p=6.98x10-6), which is supported further by the replication in lean
South Asians from the INTERHEART sample (p=1.78x10-3). DPP4 is a
target of anti-hyperglycemic medication used in the treatment of type-2
diabetes (T2D). DPP4 inactivates two insulinotropic hormones, the gastric
inhibitory peptide and glucagon-like peptide 1, and its pharmacological inhibi-
tion has been shown to lower both fasting and postprandial glucose levels
by prolonging their half-lives. These results increase our understanding of
the relationship between glucose and lipid metabolism.
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Evaluation of Variants in the BCAT Gene as Metabolic Quantitative
Trait Loci. L. Elbadawi’, C. Haynes?, J. Johnson?, J. Bain®, M. Muehlbauer?,
R. Stevens®, C. Newgard®, K. Newby’#, S. Gregory?, W. Kraus’?, E.
Hauser?, S. Shah™2. 1) Department of Medicine, Duke University, Durham,
NC; 2) Duke Center for Human Genetics, Durham, NC; 3) Sarah W. Stedman
Nutrition and Metabolism Center, Durham, NC; 4) Duke Clinical Research
Institute, Durham, NC.

Background. Metabolic biomarkers for coronary artery disease (CAD) are
strongly heritable but the source of the genetic variation for these biomarkers
remains to be identified. Derangements in branched-chain amino acid
(BCAA) catabolism are heritable in families burdened with early onset CAD.
Further, BCAA levels are higher in subjects with cardiovascular disease
than in controls without CAD when controlling for confounders. BCAT1
encodes the cytosolic form of the enzyme branched-chain amino acid trans-
aminase that catalyzes the reversible transamination of branched-chain
alpha-keto acids to branched-chain L-amino acids essential for cell growth
and plays a large role in the BCAA catabolic process. Thus, we tested
whether BCAT1 is a metabolic quantitative trait locus (mQTL) modulating
BCAA levels and serving as a CAD susceptibility gene. Objectives. Our
primary hypothesis was that single nucleotide polymorphisms (SNPs) in
BCAT1 would be associated with differential levels of peripheral blood BCAA
in patients referred for evaluation of CAD. Secondarily, we hypothesized that
these BCAT1 SNPs would be associated with CAD. Methods and Results:
Patients undergoing cardiac catheterization for evaluation of CAD at Duke
University Medical Center who were enrolled in the CATHGEN biorepository
formed the study population. Of these, 2375 subjects had had mass spec-
trometry based metabolomic profiling of 69 metabolites performed, and were
included in this analysis. Genotyping of SNPs RS2242400, RS10505955,
RS2353486 in BCAT1 was performed using Tagman assays. Principal com-
ponent analysis (PCA) was used for multidimensional data reduction, and
linear and logistic regression examined the associations of metabolomic
factors resulting from PCA with BCAT1 SNPS and BCAT1 SNPs with CAD,
respectively. The three SNPs met Hardy-Weinberg equilibrium and had
minor allele frequencies of: 0.11, 0.43, 0.36, respectively. PCA identified
thirteen factors, including a factor composed of the branched chain amino
acids, as previously observed. However, none of the BCAT1 SNPs were
associated with levels of this BCAA factor. Further, BCAT1 SNPs themselves
were not associated with the presence of CAD. Conclusions. Our data do
not support the role of BCAT1 variants as a mQTL for CVD risk. Future
studies should evaluate other genes in the BCAA catabolic process to
understand the genetic architecture modulating BCAA levels, and predispos-
ing to CAD.

644/W
Identification of a novel candidate gene on chromosome 20p12 influ-
encing variation in lipoprotein-associated phospholipase A2, a risk
factor for cardiovascular disease. P.B. Higgins, V.P. Diego, J.W. Kent
Jr., M.A. Carless, T.D. Dyer, D.L. Rainwater, L.A. Almasy, A.G. Comuzzie,
J.E. Curran, E.K. Moses, M.C. Mahaney, J. Blangero. Department of Genet-
ics, Southwest Foundation for Biomedical Research, San Antonio, TX.
Lipoprotein-associated phospholipase A2 (Lp-PLA2) is a novel biomarker
of oxidative stress and inflammation, and is positively associated with risk
of cardiovascular disease (CVD). Lp-PLA2 is transported in the bloodstream
predominantly by low density lipoprotein (LDL) and partly by high density
lipoprotein (HDL). The physiological dynamics of LDL and HDL concentra-
tions in the circulation are intricately related to triglyceride levels. We hypoth-
esized therefore that variation in Lp-PLA2 activity would be significantly
influenced by the ambient lipid/lipoprotein milieu. To test this idea, we con-
structed discrete lipid/lipoprotein environments for LDL cholesterol (LDLC),
HDLC, and serum triglycerides by scoring the upper tertile as 1, and 0
otherwise, and performed genotype-by-environment interaction (GEI) analy-
ses of Lp-PLA2 activity in relation to the three lipid/lipoprotein environments.
We focus on results from the genotype-by-triglyceride environment interac-
tion (GTI) linkage analysis. From this GTI linkage analysis, we found strong
evidence of a quantitative trait locus (QTL) on chromosome 20p12 (genome-
wide maximum LOD score = 3.67), as well as evidence of a GTI effect at
the QTL (p =0.003). Within the 1-LOD interval about the chromosome 20p12
QTL, we typed 712 single nucleotide polymorphisms (SNPs). Because we
desired to take a Bayesian model selection (BMS) approach toward detecting
genetic association with Lp-PLA2 activity, we decided to delimit the model
space by screening for SNPs that had a p-value less than 0.005 by a naive
measured genotype association test. This first screen resulted in a reduced
set of six SNPs, thus giving a model space of 26 = 64 models of additive
SNP effects. BMS identified the most supported model among the reduced
set to be the model that contained two specific SNPs, namely rs11905991
and rs605589 (2 degrees of freedom measured genotype association test
p = 4.3 x 10-6). The first SNP is in the vicinity of an open reading frame,
and thus may be a novel functional gene. The second SNP is at the phospho-
lipase CP1 (PLCB1) gene, which is known to protect cells against oxidative-
stress-induced cell death and to promote mitogenesis. In conclusion, we
have identified a novel candidate gene of relevance to the known functionality
of Lp-PLA2.
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A two-stage matched case-control study on multiple hypertensive can-
didate genes in Han Chinese population. T. Kuo’, M. Kang’, C. Chung’,
H. Ho? C. Ting? T. Lin® S. Sheu®, W. Tsai*, J. Chen? H. Leu®, W. Yin®,
T. Chiu’, Y. Chen’, C. Chen’, C. Fann’, J. Wu', T. Lin?, S. Lin®, J. Chen®, W.
Pan’. 1) Biomedical Science, Academia Sinica, Taipei, Taiwan; 2) Taichung
Veterans General Hospital, Taichung, Taiwan; 3) Kaohsiung Medical Univer-
sity Chung-Ho Memorial Hospital, Kaohsiung, Taiwan; 4) National Cheng
Kung University Hospital, Tainan, Taiwan; 5) National Yang-Ming University
School of Medicine and Taipei Veterans General Hospital, Taipei, Taiwan;
6) Cheng Hsin Rehabilitation Medical Center, Taipei, Taiwan; 7) Min Sheng
General Hospital, Taoyuan, Taiwan.

We performed a two-stage association study of young-onset hypertension
on genotype data of single nucleotide polymorphisms (SNPs) from 992
cases and 992 matched controls of Han Chinese in Taiwan. 239 SNPs of 37
hypertension candidate genes with functional importance were investigated.
These 37 candidate genes were selected based on the website of genetic
association database (GAD) and were classified into five main groups: (1)
renin-angiotensin-aldosterone system (RAAS); (2) messenger-related; (3)
channels of transporters; (4) energy related; and (5) others with functional
importance related to hypertension. 239 SNPs across these genes were
selected from those significantly reported in the previous publications and
those given by the HaploView software based on their linkage disequilibrium
(LD) structure. Single SNP analysis using conditional logistic regression
was carried out for individual SNP in this matched case-control study. We
identified two SNPs that were strongly associated with hypertension in both
two stages. The first SNP (rs2301339) is located at guanine nucleotide
binding protein beta 3 subunit (GNB3) and the other one (rs17254521) is
located at insulin receptor (INSR). The former is perfectly linked in linkage
disequilibrium (LD) with C825T(rs5443) which is associated with the occur-
rence of splice variant in GNB3 and has been found to be associated
with hypertension in Caucasian, but less inconsistent in Asian populations.
Despite significant evidence in both linked SNPs, their effect is opposite.
This might be due to population heterogeneity and the younger subjects of
hypertensive patients used in the present study.
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BRAP gene exerts a pro-atherogenic effect via prohibiting NF-xB
nuclear translocation. Y.C. Liao” % ®, H.F. Lin°, Y.S. Wang?, K.C. Chen?,
M.H. Chang®, S.H.H. Juo? 3 4. 1) Graduate Institute of Medicine , Kaohsiung
Medical University, Kaohsiung, Taiwan; 2) Graduate Institute of Medical
Genetics, Kaohsiung Medical University, Kaohsiung, Taiwan; 3) Department
of Neurology, Kaohsiung Medical University, Kaohsiung, Taiwan; 4) Depart-
ment of Medical Research, Kaohsiung Medical University, Kaohsiung, Tai-
wan; 5) Section of Neurology, Taichung Veterans General Hospital, Tai-
chung, Taiwan.

Background The BRCA-1 associated protein (BRAP) gene was recently
identified as a susceptible gene to myocardial infarction (Ml) in two Asian
populations. The rare allele of functional SNP rs11066001 is associated
with an enhanced BRAP expression and aggravated NF-«kB activity. The
present study sought to determine (1) the BRAP effect on stroke and carotid
atherosclerosis, and (2) the mechanism beneath its pro-atherogenic effect.
Methods Three phenotypes including stroke, carotid intimal-medial thick-
ness (IMT), and plaque were used to evaluate the BRAP effect in a Chinese
population. The study participants included 769 stroke patients and 1235
stroke- and MI-free volunteers who received carotid ultrasonogrpahy. SNP
rs11066001 was genotyped by TagMan method. Human artery smooth
muscle cells (HASMCs) were transfected with siRNA targeting at BRAP or
scrambled siRNA before treated by lipopolysaccharide (LPS). MTT assay,
transwell experiments and ELISA were used to measure the HASMC prolifer-
ation, migration and inflammation. Results Unlike MI, the SNP was not
significant for stroke (p = 0.47). However, the rare homozygotes GG was
associated with a 1.82-fold risk to have at least one carotid plaque (p =
0.026) among our healthy subjects. There was a trend of over-represented
GG genotype in the subjects with higher plaque index compared to the
AA+AG genotypes (GG frequencies in plaque index >= 4, index = 1-3, and
index = 0 were 14.7%, 9.6%and 6.6% respectively, trend p = 0.030). There
was no association between rs11066001 and IMT values. When cells were
treated with LPS, there was an increase of BRAP expression level, HASMC
proliferation, migration and secretion of inflammatory markers. Knocking
down the BRAP expression led to attenuated proliferation and migration in
HASMCs (p < 0.05). In addition, the MCP-1 and IL-8 levels were significantly
lower in HASMCs transfected with BRAP siRNA. Knock-down the BRAP
gene did not affect the NF-kB mRNA levels, but prohibit the NF-«kB activation.
In western blot, the nuclear-cytoplasm ratio of NF-kB gene increased when
HASMCs were exposed to LPS. Such nuclear translocation was blocked
after knocking down the BRAP gene. Immuno-fluorescence stains demon-
strated identical findings. Conclusions We found BRAP gene confers risks
for carotid atherosclerosis,coronary artery disease but not stroke. The pro-
atherogenic effect of BRAP is mediated by influencing the NK-kB activity
via nuclear translocation.
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The rs1333040 Genotypes on 9p21.3 Influence the CDKN2A/B Expres-
sion in Coronary Atherosclerotic Plaques. N. Marziliano’, F. Orsini’, M.F.
Notarangelo?, D. Lina?, S. Veronese', C. Berzuini®, D. Ardissino?, P. Merlini’.
1) Cardiovascular, Azienda Ospedaliera Niguarda Ca’ Granda, Milano,
MILANO, Italy; 2) Division of Cardiology, Azienda Ospedaliero-Universitaria
di Parma, Parma, ltaly; 3) Statistical Laboratory, Centre for Mathematical
Sciences, Cambridge, United Kingdom.

Coronary artery disease (CAD) is significantly influenced by genetic back-
ground. Recent genome-wide association studies have shown that common
genetic variants in tight linkage disequilibrium located in human chromo-
somal region 9p21.3 are associated with ischemic heart disease. However,
the mechanisms by which these variants increase the risk of CAD is still
unknown. In an elegant study of knock-out mice lacking the CAD locus
interval in chromosome 4, Visel et al. (Nature 2010) found that this region
is critically required for the normal cardiac expression of two neighbouring
cyclin-dependent kinase inhibiting genes, Cdkn2a/b. We investigated the
influence of the 9p21.3 variant rs1333040 on CDKN2A/B expression in 30
human coronary atherosclerotic plaques obtained by means of coronary
atherectomy from patients with ischemic heart disease. The genotype distri-
bution of rs1333040 was as follows: five atherosclerotic plaques had no risk
allele (CC), 10 had one risk allele (CT) and 15 had two (TT). There was a
significant (p=0.00013) trend of the expression levels of both genes with
the number of copies of the risk allele (C), the expression in the CT plaques
being in between that of CC and TT plaques, for both genes. Visel et
al. suggested that the non-coding CAD risk interval affects vascular cell
proliferation and senescence by modulating the expression of Cdkn2a and
Cdkn2b. This view is complemented by our findings showing a link between
the genotype of the rs1333040 locus and CDKN2A/B expression in diseased
human tissues, which support the hypothesis that sequence variations in the
CAD risk interval may act as distant regulatory sequences and be required for
the correct vascular expression of CDKN2A/B. Further studies are needed
to identify the target human cell in which the 9p21.3 risk allele mostinfluences
the reduction in CDKN2A/B gene expression.
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GENE-CENTRIC STUDY IDENTIFIES TWO NOVEL GENES, CLCN2 (A
VOLTAGE-GATED CHLORIDE CHANNEL) AND KCNAB1 (A VOLTAGE-
GATED POTASSIUM CHANNEL) ASSOCIATED WITH BLOOD PRES-
SURE IN TWO INDEPENDENT IRISH POPULATIONS. N. McCarthy’, C.
Vangjeli’, G. Cavalleri’, K. Shianna® N. Delanty’, E. O’Brien? B. Harvey’,
A. Stanton’. 1) Royal College of Surgeons in Ireland, Dublin, Ireland; 2)
University College Dublin, Dublin, Ireland; 3) Duke Institute for Genome
Sciences & Policy, North Carolina, USA.

Objective: Hypertension is highly heritable. Recent genome-wide associa-
tion studies have identified 13 novel loci associated with BP. However these
loci only explain a small proportion of total BP variation. It is recognized
that identification of all genetic variants associated with BP will require
complementary strategies. Here we report on a targeted candidate gene
study with dense SNP coverage of multiple genes involved in electrolyte
transport. Design and Method: Using the lllumina GoldenGate platform, we
genotyped 1860 SNPs in 81 genes in 358 healthy bank employees who
had undergone seated clinic BP measurements (screening population, SP).
Only the 35 SNPs, in 21 genes, that were found to be associated with
systolic, diastolic or pulse pressure (SBP, DBP or PP) within the SP (p£0.01),
were genotyped (lllumina Veracode platform) in a second independent repli-
cation population (RP) - these 380 healthy bank employees had undergone
repeated 24-hour ambulatory BP monitoring. Association analyses were
performed using additive genetic models and adjusted for age and sex.
Results: Quantile-quantile plots showed enrichment for significant P-values
in both populations. Particularly strongly associated SNPs included a synon-
ymous SNP in a voltage-gated chloride channel gene (CLCN2) and an
intronic SNP in a voltage-gated potassium channel gene (KCNABT). The
CLCN2 SNP was associated with increased clinic SBP(2.7mmHg, p0.02)in
the SP and clinic, daytime and nighttime SBP(2.9mmHg, p0.003; 1.8mmHg,
p0.009; 2.1mmHg, p0.001*) in the RP aswell as increased clinic DBP
(2.1mmHg, p0.009) in the SP and increased daytime and nighttime
DBP(2.0mmHg, p0.00003*; 2.0mmHg, p0.00003*)in the RP . The KCNAB1
SNP was associated with increased clinic SBP(5.5mmHg, p0.04) in the
SP and clinic, daytime and nighttime SBP(7.0mmHg p0.0002*; 3.6mmHg,
p0.006; 3.5mmHg, p0.005) in the RP aswell as clinic PP(5.9mmHg, p0.001)
in the SP and clinic, daytime and nighttime PP(4.0mmHg, p0.003, 2.3mmHg
p0.009, 2.5mmHg p0.001*) in the RP . * P-values in RP which exceed
the Bonferroni correction for multiple testing. Conclusions: Variants in ion
channels CLCN2 and KCNAB have not previously been implicated in the
causation of hypertension. These findings indicate strong associations with
clinically relevant BP changes; providing new insights into the pathophysiol-
ogy of BP regulation and potentially pointing to novel drug targets for the
treatment of hypertension.
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Common single nucleotide polymorphisms associated with QT interval
and sudden cardiac death: the FinSCDgen study. P.A. Noseworthy’, V.
Salomaa?, A.S. Havulinna?, A.M. Lahtinen®, K. Porthan® A. Jula? P.J.
Karhunen®, M. Perola®, K. Kontula®, C. Newton-Cheh™’. 1) Massachusetts
General Hospital, Boston, MA 02114, USA; 2) National Institute for Health
and Welfare, Helsinki, Finland; 3) Research Program for Molecular Medicine
and Department of Medicine, University of Helsinki, Helsinki, Finland; 4)
Department of Cardiology, University of Helsinki, Helsinki, Finland; 5)
Department of Forensic Medicine, Tampere University Hospital, Tampere,
Finland; 6) Institute of Molecular Medicine FIMM, University of Helsinki, and
National Institute for Health and Welfare, Helsinki, Finland; 7) Broad Institute,
Cambridge, MA 02114, USA.

Introduction: Sudden cardiac death (SCD) comprises 15% of all deaths
in western countries and about 2/3 of all cardiac deaths. Although SCD is
heritable, its genetic determinants are poorly characterized. We hypothe-
sized that common genetic variants associated with QT interval, arrhythmias
and other cardiac phenotypes, would also be associated with SCD.

Methods: We genotyped 36 common (MAF >1%) candidate SNPs in indi-
viduals in 4 cohort studies (FINRISK 1992, 1997, 2002 and Health 2000, total
n=26,377), and 2 series of forensic autopsies from Helsinki and Tampere (n=
695). We constructed a QT genotype score using the allele copy number
and the effect estimates for the SNPs associated with QT interval in prior
studies. Adjudication of the cause of death revealed 717 SCDs. Regression
models adjusted for age, sex and geographical area. Risk estimates were
pooled using fixed effects meta-analysis using inverse variance weights.

Results: Among 5,769 Health2000 subjects in whom ECGs were available,
the QT genotype score predicted the observed QT (p<1E-106); the observed
QT interval was associated with SCD (p=0.01). The QT score was weakly
associated with increased risk of SCD (p=0.04) in Health2000, but not
on meta-analysis of all samples (p=0.10). Analyses of individual common
variants revealed 5 SNPs associated with SCD at the p<0.05 level. The
strongest associations included rs2200733 on chr4q25, previously related
to atrial fibrillation risk, with a relative risk of 1.23 (95% CI 1.06 - 1.42, p=
0.006) per minor allele and rs41312391 in an intron of SCN5A, with RR of
1.25 (95% CI 1.10-1.43, p=0.001).

Conclusions: Our study identified five novel genetic variants associated
with the risk of SCD. We confirmed the association between QT genotype
score and observed QT interval, but failed to show a relationship between
QT genotype score and SCD, possibly due to limited power. Larger studies
are warranted to fully define the contribution of common genetic factors,
alone or in aggregate, to SCD.
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Screening for copy number variation and sequencing candidate genes
associated with conotruncal heart defects. K. Osoegawa™?, D. lovan-
nisci’, M. Ladner?, K. Schultz’, B. Lin", C. Parodi’, S. White’, S. Hawbecker’,
A. Borg®, G. Shaw?, E. Trachtenberg™?, E. Lammer’. 1) Research Inst,
Childrens Hosp Oakland, Oakland, CA; 2) Center for Applied Genomics,
Childrens Hosp Oakland, Oakland, CA; 3) Department of Oncology, Lund
University, Sweden; 4) Pediatrics in the Division of Neonatal & Develop-
mental Medicine, Stanford University School of Medicine.

Congenital heart defects are the most common anatomical grouping of
human birth defects, yet little is known about their etiologies. Conotruncal
defects are an important pathogenetic subset of congenital heart defects,
comprising nearly 20 percent. We previously showed that array comparative
genomic hybridization (array-CGH) analysis of DNA samples derived from
cleft lip and palate subjects was an efficient and productive method for
identifying candidate chromosomal loci, complementing traditional genetic
mapping strategies. DNA samples from a population-based sample of ~400
California infants born during 1999-2004 with conotruncal defects were
screened for chromosomal microdeletions/duplications as an approach to
identify candidate genes for conotruncal defects. Previously identified dele-
tion cases at 22q11.21 were confirmed using array-CGH to evaluate the
compatibility of the technology with DNA samples from conotruncal defects.
Of 220 cases analyzed, we identified one subject with a novel 3.9 Mb
duplication at 8p23.1. Deletions overlapping this 8p23 region have been
associated with congenital heart defects. Among males, we also identified
four subjects who had 47,XYY or mosaic 47,XYY karyotypes. Each was
diagnosed as tetralogy of Fallot. In addition to the genome wide screening,
we began developing a strategy for identifying micro-deletions/duplications
using multiplex ligation-dependent probe amplification (MLPA) and sequenc-
ing of 9 candidate genes that are expressed in secondary heart field cells
or for which mutations have been reported in a few infants with conotruncal
defects. For sequencing, DNA fragments containing exons from these genes
have been amplified via PCR, pooled, and sequenced using the Roche 454
GS FLX system. The current technology allows us to obtain ~1 million
sequences per run with an average read length of 450 bases. We will
compare DNA sequences obtained from children born with conotruncal
defects with reference sequences to identify nucleotide changes associated
with conotruncal defects.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Germline GJA1 (Connexin 43), GJA5 (Connexin 40) and GJC1 (Con-
nexin 45) mutations in atrioventricular nodal reentrant tachycardia
(AVNRT). H. Ak Celik’, C. Hasdemir?, H.H. Aydin’. 1) Department of Medical
Biochemistry, Ege University School of Medicine, Izmir, Turkey; 2) Depart-
ment of Cardiology, Ege University School of Medicine, Izmir, Turkey.
Connexins are a group of structurally-related transmembrane proteins that
assemble to form gap junctions. Multiple connexin types are expressed
in heart muscle including Connexin 40 (GJA5), Connexin 43 (GJA1) and
Connexin 45 (GJC1). Although, differences in connexin expressions are
well documented in acquired adult hearth diseases, their mutations have
only rarely been identified. The study population consisted of 4 patients (4
female, age range 37-53 y/0). All patients presented with palpitations. All
patients underwent electrophysiologic study and radiofrequency catheter
ablation. Transthoracic echocardiography was performed for left/right ven-
tricular function and atrial sizes. All patients had slow/fast type AVNRT.
One patient had also nonsustained right atrial tachycardia. All patients had
structurally normal heart. We sequenced GJA1, GJAS and GJC1 genes
from genomic DNA isolated from peripheral lymphocytes. Silent and hetero-
zygous missense GJA1 (Connexin 43) mutations were identified in all
patients. GJA5 (Connexin 40) mutations were indentified in 3 patients and
GJC1 (Connexin 45) mutations were determined only in 2 patients. We
hypothesize that atrioventricular nodal reentrant tachycardia has a genetic
basis and the genes encoding heart muscle connexins may play role in
pathogenesis of AVNRT.
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Gene and protein activation of mitogen activated protein kinases in
post-infarcted patients. R. Akbarzadeh Najar’, S.M.H. Ghaderian’, A.S.
Tabatabaei Panah?. 1) Department of Medical Genetics, Faculty of Medicine,
Shahid Beheshti University of Medical Sciences and Health Services, Teh-
ran, Iran; 2) Department of Biology, Basic Sciences Faculty, Islamic Azad
University, East Tehran Branch (Ghiamdasht), Tehran, Iran.

Purpose Remodeling in the failing heart involves several cell signal trans-
duction pathways which are regulated in the heart in direct response to
changes in mechanical loading conditions. Activation of mitogen-activated
protein kinases (MAPKSs) signaling cascade are important pathophysiologic
regulators during the development of heart failure (HF). In present study,
we designed to monitor the activity of these MAPKSs in Iranian patients with
acute myocardial infarction (AMI) comparing with controls. Methods The
degree of activation (Phosphorylation) of p38 kinase, p44/42 extracellular
regulated kinase, and c-Jun N-terminal kinase (JNK1/2) and their corres-
ponding activity levels were analyzed in peripheral blood mononuclear cells
(PBMCs) of 258 patients with AMI and 250 normal subjects. The expression
of p38a. MRNA was determined by real time RT-PCR. These analysis were
carried out immediately and 12 hours after AMI. The investigation conforms
to the principles outlined in the 1964 Declaration of Helsinki. A P value less
than 0.05 was considered statistically significant. Results Activity of p38
and JNK1/2 MAPKs were significantly increased in patients with AMI than
controls immediately after infarction which was reduced during 12 hours after
AMI. There was statistical significant increase in the ratio of phosphorylated
p38:total p38 (P<0.05) and also a significant increase in the level of phos-
phorylation of ATF-2 (P<0.05) in the patients than healthy individual. How-
ever, there were no statistically differences in activation and activity of p44/
42 in the patients and controls. A comparison of the patients with control
subjects demonstrated that in AMI, p38o. mMRNA expression was 3.1-fold
and 2.2-fold higher than control samples respectively. Conclusion Results
of this study indicate that these MAPKs signaling pathway might be activated
by AMI which signal transduction involves kinase phosphorylation and play
important roles in their activity. Activation of MAPKs mainly p38 and c-Jun
N-terminal kinase are associated with different forms of cardiac pathology
such as AMI and their signal transduction involves kinase phosphorylation,
which play significant roles in gene expression and protein function. Elevated
activity of p38 and JNK1/2 MAPKSs suggests that they may potentially play
significant roles in HF. These observations are particularly intriguing in light
of the fact that these regulating factors are important in pathophysiology of
AMI and HF.
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Genetic Determinants of Plasma Apolipoprotein A2 Levels are Associ-
ated with Atherosclerotic Burden and Progression in Stable Cardiac
Patients. H. Allayee’, W.H. Tang? J. Hartiala’, Y. Patel’, S. Hazen?%.
1) Dept Preventive Med, Univ Southern California, Los Angeles, CA; 2)
Department of Cardiovascular Medicine, Cleveland Clinic, Cleveland, OH;
3) Department of Cell Biology, Cleveland Clinic, Cleveland, OH.
Background: Apolipoprotein A2 (ApoA2), the second most abundant pro-
tein on high-density lipoprotein (HDL) particles, has been associated with
triglyceride metabolism and insulin resistance in animal models, but its
role in humans is unclear. We investigated the genetic relationship of HDL
cholesterol-adjusted ApoA2 levels with atherosclerotic disease burden and
progression in humans. Methods: We carried out genome-wide association
study (GWAS) for ApoA2 levels adjusted for HDL with 1 million SNPs in
2367 subjects undergoing elective coronary angiography. SNPs that demon-
strated genome-wide significant association (p<1078) with ApoA2 levels were
also tested for association with future need for revascularization after three
years of follow up. Results: In our cohort (age 63+11 years, 66% male), a
higher ApoA2 levels, expressed as a ratio to HDL, were associated with
increased risk of prevalent cardiovascular disease (odds ratio [OR] 1.54;
95%Cl 1.42-1.66, p<0.001) and need for future revascularization (HR 1.18;
95%CI 1.13-1.24, p<0.001). Five loci located on chromosomes 1, 2, 3, 4,
and 10 exhibited significant p-values for adjusted ApoA2 levels ranging from
10 to 10°'3. The SNP on chromosome 1 is located upstream of the ApoA2
structural gene and lowers ApoA2 levels by 1 mg/dl per minor allele copy.
Of these five loci, subjects carrying the minor allele for SNPs on chromosome
2p12 (6% frequency) and chromosome 4p16.3 (7% frequency) also demon-
strated a 2-fold increased risk in need for future revascularization (both HR
2.0,95%Cl1.6-2.4, p<0.0001), consistent with their effects on raising plasma
ApoA2 levels. Conclusions: In stable cardiac patients, ApoA2, when ana-
lyzed in relation to HDL, provides independent association with CVD and
risk for future revascularization. The results from our GWAS also support
this notion since SNPs that lead to higher ApoA2 levels are also associated
with increased risk for future revascularization.
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The Effect of Survivorship Bias on Cross-Sectional Case-Control
Genetic Studies of Highly Lethal Diseases. C.D. Anderson™?3, M.A.
Nalls?, A. Biffi"%3, N.S. Rost"?3, S.M. Greenberg?, A.B. Singleton®, J.F.
Meschia®, J. Rosand’?3. 1) Center for Human Genetic Research, Massa-
chusetts General Hospital, Boston, MA; 2) Hemorrhagic Stroke Research
Group, Department of Neurology, Massachusetts General Hospital, Boston,
MA,; 3) Program in Medical and Population Genetics, Broad Institute, Cam-
bridge, MA; 4) Laboratory of Neurogenetics, Intramural Research Program,
National Institute on Aging, Bethesda, MD; 5) Department of Neurology,
Mayo Clinic, Jacksonville, FL.

Background: Survivorship bias is the phenomenon by which individuals
are excluded from analysis of a trait because of mortality related to the
expression of that trait. In genetic association studies, variants increasing
risk for disease onset as well as risk of disease-related mortality (lethality)
could be difficult to detect in cross-sectional case-control designs, possibly
leading to underestimation of a variant’s effect on disease risk.

Methods and Results: We modeled cohorts for three diseases of high
lethality (intracerebral hemorrhage, ischemic stroke, and myocardial
infarction) using existing longitudinal data. Based on these models, we
simulated case-control genetic association studies for genetic risk factors
of varying effect sizes, lethality, and minor allele frequencies (MAF). For
each disease, erosion of detected effect size was larger for case-control
studies of individuals of advanced age (age > 75 years) and/or variants with
very high event-associated lethality (Genetic-conferred Relative Risk for
event-related death > 2.0). We found that survivorship bias results in no
more than 20% effect size erosion for cohorts with mean age < 75 years,
even for variants that double lethality risk. Ascertainment of at least 40%
of lethal cases in the population further reduces this phenomenon, resulting
in <20% effect size erosion even for cohorts of advanced age with extremely
lethal phenotypes. Furthermore, we found that increasing effect size erosion
was accompanied by depletion of MAF in the case population, yielding a
“signature” of the presence of survivorship bias. Once again, ascertainment
of 40% of lethal cases mitigated this MAF depletion.

Conclusion: Our results demonstrate that failure to enroll lethal cases can
distort the measured effect sizes for genetic variants affecting both disease
incidence and lethality. However, this bias results in less than 20% erosion
in observed effect sizes for cohort ages < 75 years, and is further minimized
by enrollment of a small portion (40%) of lethal cases in the population. Our
simulation provides formulae to allow estimation of effect size erosion given
a variant’s odds-ratio (OR) of disease, OR of lethality, and MAF. These
formulae will add precision to power calculation and replication efforts for
case-control genetic studies. Our approach requires validation using pro-
spective data.
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655/W

Genomewide studies of Interleukin-6 levels: meta-analysis from the
CHARGE Consortium. J.C. Bis”, M. Barbalic?, A. Dehghan®76, J. Baumert?,
M.E. Rudock®, J. Lahti, H. Snieder’, H. Wallaschofski®, Y. Jamshidi®, C.
Lu™, R. Tracy'", C.M. Ballantyne?, J. Witteman®'6, W. Koenig', Y. Liu®,
J.G. Eriksson™, B.Z. Alizadeh’, A. Teumer®, |.M. Nolte’, E.J. Benjamin'’,
CHARGE Consortium Inflammation Working Group. 1) Department of Medi-
cine and Cardiovascular Health Research Unit, University of Washington,
Seattle, WA, USA; 2) Human Genetics Center, University of Texas Health
Science Center at Houston, Houston, TX, USA; 3) Department of Epidemiol-
ogy, Erasmus Medical Center, Rotterdam, The Netherlands; 4) Helmholtz
Zentrum Minchen, German Research Center for Environmental Health,
Institute of Epidemiology, Neuherberg, Germany; 5) Department of Epidemi-
ology & Prevention, Public Health Sciences, Wake Forest University School
of Medicine, Winston-Salem, NC, USA; 6) Institute of Behavioural Sciences,
University of Helsinki, Helsinki, Finland; 7) Unit of Genetic Epidemiology
& Bioinformatics, Department of Epidemiology, University Medical Center
Groningen, University of Groningen, the Netherlands; 8) Institute of Clinical
Chemistry and Laboratory Medicine, University of Greifswald, Germany;
9) Division of Clinical Developmental Sciences, St George’s University of
London, London, UK; 10) Department of Biostatistics, Boston University
School of Public Health, Boston, MA, USA; 11) Departments of Pathology
and Biochemistry, University of Vermont College of Medicine, Burlington,
VT, USA; 12) Department of Medicine, Baylor College of Medicine and
Center for Cardiovascular Prevention, Methodist DeBakey Heart and Vascu-
lar Center, Houston, TX, USA; 13) Department of Internal Medicine II-Cardi-
ology, University of Uim Medical Center, Ulm, Germany; 14) National Public
Health Institute, Helsinki, Finland and Department of General Practice and
Primary Health Care, University of Helsinki, Helsinki, Finland; 15) Interfaculty
Institute for Genetics and Functional Genomics, University of Greifswald,
Germany; 16) Member of the Netherlands Genomic Initiative (NGI); 17)
National Heart, Lung, and Blood Institute’s and Boston University’s Framing-
ham Heart Study, Framingham, MA, USA.

Background: To identify genetic variants associated with circulating
Interleukin-6 (IL-6), a cytokine marker of inflammation and a risk factor
for cardiovascular events, we conducted a meta-analysis of genome-wide
association data in subjects of European ancestry from ten large studies
in the setting of the Cohorts for Heart and Aging Research in Genomic
Epidemiology (CHARGE) consortium. Methods: Participants were from ten
community-based studies: the Atherosclerosis Risk in Communities study,
the Cardiovascular Health Study, the Framingham Heart Study, Health ABC,
the Helsinki Birth Cohort Study, MONICA/KORA, the Netherlands Study
of Depression and Anxiety, the Rotterdam Study, the Study of Health in
Pomerania, and TwinsUK. Each study used whole genome genotype infor-
mation to impute to HapMap’s CEU panel and employed regression models
to relate ~2.5 million single nucleotide polymorphisms (SNPs) to log-trans-
formed IL-6 levels. We then combined study-specific findings in a fixed-
effects meta-analysis including up to 20,084 individuals. Results: We identi-
fied 70 SNPs at two genomic loci whose p-values for association with IL-6
levels surpassed our genome-wide significance threshold corresponding to
one expected false positive (p < 4.0x107). On chromosome 1, we identified
associations with 68 SNPs within and around the gene encoding the IL-6
receptor (p = 5.3x104°), a part of a protein complex through which IL-6
exerts its actions. Additionally, we identified an association for 2 SNPs on
chromosome 6 near the Notch homolog 4 gene (p = 6.2x10%), whose
product is part of an evolutionarily conserved intercellular signaling pathway.
Conclusions: Our community-based genome-wide association meta-analy-
sis identified two regions that were associated with circulating IL-6 levels.
One, in the cytokine’s receptor, confirms previous studies. The other, in a
region of chromosome 6, may highlight other inflammation-related pathways
of importance.

656/W
Replication study of plasma lipoprotein levels-associated SNPs identi-
fied in recent GWAS. E.K. Bryant’, A.S. Dressen’, J.E. Hokanson?, R.F.
Hamman?, C.M. Kammerer', M.I. Kamboh', F.Y. Demirci’. 1) Human Genet-
ics, GSPH, Univ Pittsburgh, Pittsburgh, PA; 2) Epidemiology, Colorado
School of Public Health, Univ Colorado Denver, Aurora, CO.
Genome-wide association studies (GWAS) have identified a number of
genes/SNPs associated with plasma total cholesterol (T-C), low density
lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-
C), and triglyceride (TG) levels. Most of the previously established lipid
genes also confirmed by these GWAS are being comprehensively evaluated
by our group using deep sequencing based-SNP discovery strategy. The
purpose of this study was to test the replication of GWAS signals from other
genes that were not targeted by our sequencing effort in two epidemiological
samples, U.S. Non-Hispanic Whites (NHWSs, n=623) and Hispanics (n=410).
For each SNP, the association analysis was performed with all lipoproteins
regardless of previously reported specific associations. To date nine SNPs
have been genotyped and the screening of additional SNPs is underway.
Six SNPs showed significant associations with one or more lipoprotein traits
among NHWs and the strongest associations (P<0.01 after adjusting for
gender, age, BMI, smoking) were: GRIN3A/rs1323432 with T-C (P=0.002)
and LDL-C (P=0.009), NUTF2/rs2271293 with HDL-C (P=0.009), and
DOCK7/rs10889353 (P=5x10"%) & GALNT2/rs2144300 (P=0.006) with TG.
Among Hispanics, the associations were either weaker (P=0.004 for
rs10889353 with TG) or non-significant but with a similar trend (rs1323432,
rs2271293, and rs2144300), probably partly due to the smaller sample
size. Ongoing efforts towards defining the spectrum of lipoprotein traits-
associated genetic loci/variants and their consistent replication by indepen-
dent groups across various ethnic populations will help to improve our under-
standing of genetic regulation of these traits and will likely guide new thera-
peutic interventions.

657/W

A Genome-wide Copy Number Variation association study of Young-
Onset Hypertension in Han Chinese Population of Taiwan. K.M. Chiang”
3, H.C. Yang?, Y.J. Liang? W.H. Pan’. 1) Institute of Biomedical Sciences,
Academia Sinica, Taipei, Taiwan; 2) Institute of Statistical Sciences, Acade-
mia Sinica, Taipei, Taiwan; 3) Graduate Institute of Life Sciences, National
Defense Medical Center, Taipei, Taiwan.

Hypertension is a common and complex disorder. Although many large
scale genome-wide association studies of SNPs have been performed, only
a few studies have successfully identified the loci that are related to the
hypertension, not to mention the scanty Asian studies. Besides single nucle-
otide polymorphisms (SNPs), copy number variation (CNV) is now being
known as an important role in genetic susceptibility to common disease.
Young-onset hypertension (YOH) may be a more feasible target disorder
to investigate than the late-onset one due to its stronger genetic component.
To address this issue, we performed a genome-wide study of association
between CNVs and Young onset hypertension. Using the lllumina
HumanHap550 BeadChips which contains nearly 4,300 SNPs in approxi-
mately 500 reported copy number variant regions of the genome, we typed
400 YOH cases and 400 age and gender matched controls. CNV regions
were identified by PennCNV which implements a hidden Markov model
(HMM) that integrates multiple sources of information to infer CNV calls for
individual genotyped samples. The CNV calls which contain more than 10
SNPs and larger than 50kb were used to analyze. Two different analyses,
regional association test and the association tests with sliding-window proce-
dure, were used to identify potential CNVs. We identified some CNVs on the
chromosome 1p36.3, 4p16.3, 9934.3, 11q11, 14932.33, 16p13.3, 16q24.3,
19p13.3 and 19913.31, seemed to be associated with YOH. Changes in
the copy number level of dosage-sensitive gene may alter the gene dosage.
All of the expression levels of the genes which were spanned by these
CNVs are currently being tested with the 400 YOH case-control pairs.
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658/W

Clinical Diagnosis of Marfan Syndrome using an electronic guideline.
J. Dean, A. Ross, C. Brown. Medical Genetics, University of Aberdeen,
Aberdeen, United Kingdom.

The International Nosology for the diagnosis of Marfan Syndrome pub-
lished in 1996 has become the gold standard for making the diagnosis. The
Scottish Marfan Clinical Guideline facilitates use of this nosology in the
clinic. In recent years, the discovery of Marfan like disorders such as the
Loeys-Dietz syndrome has added weight to the need for a revision of the
nosology to take account of these disorders and of increasing knowledge
about the clinical spectrum of the fibrillinopathies. The development of tar-
geted treatments such as ARBs currently under trial has also increased the
need for accurate diagnosis. A clinical Marfan database has been devised
which implements the Scottish Marfan Guideline electronically. Using this
database, we have compared the outcome of clinical assessment of the
Aberdeen Marfan clinic patients using the International nosology with the
results of molecular testing of fibrillin-1, TGFBR1 and TGFBR2. There is a
close but not complete correlation between clinical diagnosis and molecular
diagnosis. The discrepancy is attributable to several factors including the
well known reduced effectiveness of the nosology in children, the difficulty
of confirming the clinical features in relatives when family history is needed
as a diagnostic criterion, the non-specificity of dural ectasia in connective
tissue disorders, and the existence of patients with mild disease and fibrillin
mutation. The information presented may help to inform the diagnostic pro-
cess and the revision of the international nosology.

659/W

Identification of novel MYBPC3 gene mutations associated with hyper-
trophic cardiomyopathy. J-H. Ding?, W-J. Yin? S. Greene?, N. Akilla®, B-
Z. Yang', P.A. Grayburn®. 1) Institute of Metabolic Disease, Baylor Research
Institute, Dallas, TX; 2) Institute of Biomedical Studies, Baylor University,
Waco, TX; 3) Institute of Cardiovascular Diseases, Baylor University Medical
Center, Dallas, TX.

Hypertrophic cardiomyopathy (HCM), an autosomal dominant disorder,
represents the most common inherited cardiovascular disorder with a preva-
lence of 1/500 in the general population. HCM manifests a wide range of
clinical features and is the primary cause of sudden cardiac death in young
adults. Sarcomeric gene mutations are a well known cause of HCM in both
adults and children. More than 450 different pathogenic mutations in at least
17 genes have been identified with large allelic and genetic heterogeneity.
The two most frequently mutated genes are the MYBPC3 gene (OMIM
#600958) and the MYH7 gene (OMIM #160760). Here we report two novel
mutations in two unrelated patients with HCM. Case 1 is a 46-year old
Middle Eastern man with severe asymmetric septal hypertrophy (septal
thickness 3.3 cm) on echocardiography but no resting outflow tract gradient.
He has no family history of sudden death or heart failure. To investigate
the molecular defect, genomic DNA was extracted from blood and all exons
and flanking intronic regions of MYH7 and MYBPC3 genes were amplified.
The PCR products were purified and sequenced. Sequence analysis
revealed that the patient is a homozygous for an A-to-G nucleotide change
at position 935 in exon 13, which leads to p.K312R mutation in the MYBPC3
gene. This novel mutation was verified by a PCR/restriction test, but was
not detected in the normal control subjects. Case 2 is a 53-year old Asian
man who underwent implantation of a cardiac defibrillator after being resusci-
tated from sudden cardiac death. His echocardiogram showed mild asym-
metric septal hypertrophy with no resting outflow tract gradient. His DNA
sequencing revealed a single base-pair deletion at position 453 in exon 5
(c.453delT), resulting in a frameshift at code 151 (p.Asp151GlufsX8) in
MYBPC3. Subsequent subcloning and sequencing also confirmed that the
patient was a heterozygous for this novel deletion. Our study suggests that
despite the numerous reports of mutations in the MYBPC3 gene, there exist
novel mutations in HCM patients of non-European ethnic origins. Further
studies will improve our understanding of genetic causes in HCM patients.

660/W

Genes for Aging-Dependent Atherosclerosis. J.R. Dungan’, A.S. Allen?,
S.H. Shah®#4, W.E. Kraus*, E.R. Hauser®. 1) Sch Nursing, Duke Univ, Dur-
ham, NC; 2) Biostatistics & Bioinformatics, Duke Univ, Durham, NC; 3)
Center for Human Genetics, Duke Univ, Durham, NC; 4) Dept of Medicine
(Cardiology), Duke University, Durham, NC.

Atherosclerosis is a disease of aging; prevalence and mortality increase
with age. The aging process contributes to known cardiovascular effects
leading to CAD. Biomarker risk factors for CAD also show age-dependent
distributions. We hypothesized that some candidate genes for CAD may
also be implicated in aging-dependent atherosclerosis. Our primary aim was
to examine statistical interactions between age and CAD candidate genes
to generate formal evidence of genetic effects mediated by age. We per-
formed a secondary analysis of 598 SNPs for 498 previously genotyped
CAD candidate genesin 1,885 subjects in the Duke Catheterization Genetics
(CATHGEN) case-control study. Participants were recruited sequentially
through the cardiac catheterization laboratories at Duke University Hospital
(Durham, NC, USA). SNPs were genotyped using either TagMan or lllumina
BeadArray. We evaluated age-by-genotype interactions in a gene associa-
tion model of CAD severity, as quantified by the CAD index, a numerical
summery of coronary angiographic data that incorporates extent and ana-
tomical distribution of coronary disease. We fitted a weighted regression
model with CAD index as the dependent variable and known CAD risk
factors, age at Duke catheterization, genotype (dominant model) and an
age*genotype interaction term, with sample weights as implemented in
PROC SURVEYREG (SAS 9.2, Cary, NC) to control for the CATHGEN
case-control sampling scheme. We defined age as age at cardiac catheter-
ization as this was subject’s age at the time the CAD index variable was
determined on cath. In addition, we calculated moving average plots of
minor allele frequencies (MAF) across age, incorporating both sampling and
kernel weights, in order to visualize the unique distributions of MAF across
age. We report eight SNPs corresponding to eight different genes that had
significant age*genotype interactions. After Bonferroni correction for 598
tests, three SNPs remained highly significant: RS12528807 (PLA2G7 gene);
RS12610791 (SPINT2 gene); and, RS1800206 (PPARA gene). Variants in
these genes have previously been implicated in cardiovascular, metabolic,
and aging phenotypes. Eight SNPs represent candidate genes for aging-
specific CAD progression. Finding genes for cardiovascular aging are impor-
tant to improve care of older people with heart disease. Characterizing the
influence of age interactions with gene associations is also critical to refining
gene associations with CAD.

661/W

Identifying mitral valve prolapse mutations on chromosomes 11 and
13 using next-generation sequencing. R. Durst”?, M. Leyne’, RA. Lev-
ine?, SA. Slagenhaupt’ on behalf of the Leducq Mitral Consortium. 1) CHGR,
MGH, Boston, MA,; 2) Cardiology Division, Massachusetts General Hospital,
Boston, MA.

Mitral valve prolapse (MVP) is a common cardiac disorder that exhibits a
strong hereditary component. Twenty percent of MVP patients will develop
severe complications, including congestive heart failure, endocarditis, atrial
arrhythmias, embolic events and even sudden death. Surprisingly, very little
is known about the developmental etiology of MVP. To date, only mutations
in FLNA have been shown to cause non-syndromic MVP. Previously, we
identified two MVP loci using genetic linkage analysis in large families:
MMVP2 on chromosome 11p15.4 and MMVP3 on chromosome 13q31.3-
32.1. We were recently awarded an R102 NHLBI Resequencing and Geno-
typing Service grant that allowed us to capture and sequence these loci.
All sequencing was performed at the Venter Institute. A DNA library of the
two loci was prepared using SureSelect technology. After excluding repeat
elements we targeted ~50% of each locus. Four individuals from each family,
who share only the disease allele, were selected for sequencing. Sequencing
was performed on the Solexa sequencer. 97% of the targeted area was
sequenced and the average coverage was 310X. Single nucleotide polymor-
phisms (SNPs) were identified and characterized as potential mutations if
they were 1) shared by all four individuals in the family and 2) not present
in dbSNP or other public databases. After analyzing familial sharing, there
were 155 potential mutations on chromosome 11 and 308 on chromosome
13. These potential mutations were prioritized and evaluated in the following
order: 1) coding sequence changes, 2) promotor or splice site changes,
and 3) changes in evolutionary conserved regions. Using these criteria, we
identified several potential missense mutations in the MMVP2 locus. There
are no coding changes in the MMVP3 locus, but there are 25 changes in
highly conserved regions adjacent to three genes, GPC6, GPC5 and
HS6ST3. We are currently evaluating these mutations for potential function
and initiating sequencing in a large cohort of familial and sporadic MVP
patients in order to identify additional mutations.
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662/W

GALNT2, a novel GWAS locus associated with HDL-C, does not alter
HDL catabolism. A.C. Edmondson’, A. Raghavan’, J.S. Millar’, S.A. Khet-
arpal’, S. Kathiresan?, D.J. Rader’. 1) Institute of Translational Medicine
and Therapeutics, University of Pennsylvania, Philadelphia, PA; 2) Broad
Institute and Massachusetts General Hospital, Boston, MA.

Genome wide association studies (GWAS) for quantitative traits, such as
blood lipid concentrations, have successfully identified many genes pre-
viously implicated in rare Mendelian disorders of lipoprotein metabolism and
have also mapped many novel loci. One such novel locus for plasma high
density lipoprotein cholesterol (HDL-C) is on chromosome 1 and contains
the GALNT2 gene with the most significant SNP located in the first GALNT2
intron. GALNT2 is involved in the first step of O-linked glycosylation of
proteins and was never previously linked to HDL metabolism. Hepatic over-
expression of GALNT2 decrease HDL-C and knock-down of endogenous
MGALNT2 increases HDL-C. However, the mechanism of HDL-C modula-
tion by GALNT2 is unknown. To elucidate this mechanism, mice were
injected with human HDL radiolabeled on the protein and cholesteryl ester
moieties and kinetic parameters were studied in WT mice and mice overex-
pressing GALNT2. The mice overexpressing GALNT2 had an approximate
25% decrease in HDL total cholesterol (P = 0.002), reflecting decreased
free cholesterol (P=0.004) and decreased cholesterol ester (P=0.002), but
an unaltered cholesterol ester/free cholesterol ratio (P=0.603) suggesting
normal cholesterol esterification. GALNT2 overexpressing mice did not
exhibit significantly altered ApoA-I protein concentration (P=0.10), ApoA-I
production rate (P=0.12), and did not have a change in fractional catabolic
rate of protein (P=0.68) or cholesteryl ester (P=0.235). GALNT2 overex-
pressing mice did have a decreased HDL-C/ApoA-I ratio (P=0.0006). There
were no major alterations in tissue uptake of HDL cholesterol or protein in
GALNT2 overexpressing mice. These results suggest that GALNT2 may
affect HDL-C production, rather than catabolism.

663/W

Heritability and Linkage of Left Ventricular Diastolic Filling Velocity in
the Jackson Heart Study. L. Ekunwe’, E. Fox?, S.G. Buxbaum’. 1) Jackson
Heart Study, Jackson State University, Jackson, MS; 2) University of Missis-
sippi Medical Center, Jackson, MS.

Background: Left ventricular diastolic filling velocity ratio is frequently
used to define diastolic function and is predictive of cardiovascular morbidity
and mortality. In other words, it can be thought of as an endophenotype for
Coronary Heart Disease (CHD). Other studies have shown a genetic link
between diastolic function and its relationship to coronary heart disease.
This study’s aim is to determine if there is a heritable component to diastolic
function with evidence of linkage. The prevalence of diastolic dysfunction
is high in this cohort and therefore it is of interest to determine whether
there are genetic factors underlying this trait in this African American popula-
tion sample.

Methods: Three measures of diastolic function were measured: Mitral
valve A and E wave velocity, and the ratio of valve A to valve E. These
were adjusted for age, sex, body mass Index (BMI) and waist circumference
(WC) using SAS PROC GLM. Heritability (h“) of the residuals was deter-
mined using ASSOC in S.A.G.E. Subsequently, multipoint model-free link-
age analysis was performed in SIBPAL in S.A.G.E.

Results: Heritability of mitral valve E (E), mitral valve A (A), and ratio of
E/A (E/A) were 18, 21%, and 16%, respectively. Suggestive evidence for
linkage of both E and A wave velocities were found at the same locus on
chromosome 1 at or near microsatellite marker D1S3721 (LOD 1.83 at 72.6
cM and 2.45 at 76 cM, respectively). Strong evidence for linkage was found
for E/A (LOD 3.60), however, this was at a different locus on chromosome
1, at 274 cM near D1S1609. Strong evidence of linkage for E/A was also
found on chromosome 3p26 (LOD 3.62)and 18p21.2 (LOD 4.08). A LOD
of 5.2 was found on 3g26.1 for E wave.

Conclusion: Each of these endophenotypes for CHD were moderately
heritable. Evidence for linkage was found on chromosome 18 and at two
loci on chromosomes 1 and 3.

664/W

A novel missense mutation M185V in the TAZ gene associated with
atypical Barth syndrome. Y. Fan’, R. Chang? 3, M. Fox*, B.A. Westerfield’,
J. Steller®, A.S. Batra®, R.Y. Wang?°, K. Dipple*, N. Gallant®, L.S. Pena’,
H. Wang’, E.R. McCabe? V.E. Kimonis®. 1) John Welsh Cardiovascular
Diagnostic Laboratory, Section of Cardiology, Department of Pediatrics,
Texas Children’s Hospital, Baylor College of Medicine, Houston, TX; 2)
Division of Metabolic Disorders, Children’s Hospital of Orange County,
Orange County, CA; 3) Children’s Hospital of Orange County and Depart-
ment of Pediatrics, University of California Irvine, CA; 4) Department of
Pediatrics, University of California Los Angeles, CA.

Barth syndrome is an X-linked recessive disorder characterized by dilated
cardiomyopathy, neutropenia, 3-methylglutaconic aciduria, abnormal mito-
chondria, variably expressed skeletal myopathy, and short stature. The
disorder is caused by mutations in the tafazzin (TAZ/G4.5) gene located on
Xq28, as first described by Bione et. al. in 1996. Alternative splicing of the
gene yields several different proteins, the functions of which remain largely
uncharacterized. Sequencing of the TAZ gene is currently the most reliable
diagnostic approach for Barth syndrome. We describe an Irish/German
family in which the 4-month-old proband presented with respiratory distress,
neutropenia and dilated cardiomyopathy with reduced ejection fraction of
10% by echocardiogram. 3-methylglutaconic aciduria was not detected on
three urine organic acid analyses in the proband. Family history indicated
that his maternal uncle died of endocardial fibroelastosis and dilated cardio-
myopathy at the age of 26 months. A novel missense mutation 553A>G
(M185V) in exon 7 of the TAZ gene was identified in the proband through
bidirectional sequencing. Family studies revealed that the proband’s mother,
maternal aunt and grandmother carry the same missense mutation. Bioinfor-
matic analysis predicted that this sequence alteration is deleterious by Pol-
yPhen-2 algorithm. This missense mutation was not present in 115 X chro-
mosomes from 81 ethnically-matched control subjects (47 males and 34
females). The identification of TAZ gene mutations is important for the
diagnosis and genetic counseling in this family with atypical Barth syndrome
that is not associated with 3-methylglutaconic aciduria.

665/W

ATP1B1, RGS5 and SELE polymorphisms and association with hyper-
tension in African Americans. M.U. Faruque’, G. Chen? A. Doumatey?,
H. Huang? J. Zhou?, G.M. Dunston?, C.N. Rotimi?, A.A. Adeyemo?. 1)
National Human Genome Center, Howard University College of Medicine,
Washington, DC; 2) Center for Research on Genomics and Global Health,
National Institutes of Health, Bethesda, MD.

Background and Purpose: Hypertension is a global public-health burden
because of its high incidence and concomitant risks of cardiovascular and
kidney diseases, leading to significant mortality and morbidity worldwide. It
is known to disproportionately affect populations of African ancestry com-
pared to their European counterparts. In addition to other factors, genetics
is thought to play a role in the disease-associated disparity. While increasing
number of hypertension associated genetic variants are being reported, few
have been replicated in independent studies. Association of chromosome
1q with blood pressure (BP) related phenotypes have been reported in
independent linkage studies. Animal studies have showed evidence of link-
age of BP-related QTLs in mouse and rat to human 1q syntenic chromosomal
loci. Several genes in this hypertension linkage region, including ATP1B1,
RGS5 and SELE, have been reported to be associated with hypertension.
We examined the genetic role of these three genes in hypertension develop-
ment in African Americans. Materials and Methods: We examined 87 tag
single nucleotide polymorphisms (tSNPs) from the ATP1B1, RGS5 and
SELE genes in a well-characterized cohort of 968 African Americans from
Washington D.C. metropolitan area. Single SNP and haplotype association
testing was done under an additive genetic model and adjusting for age,
gender, body mass index and ancestry-by-genotype (principal components).
Results: A total of 12 SNPs were found associated with hypertension and
associated traits at a replication p-value < 0.05. The strongest signal for
hypertension was for rs2815272 in the RGS5 gene (p = 9.3X10°%). For
systolic blood pressure (SBP), rs3917420 in the SELE gene (p = 9.0X10"
4) and rs4657251 in the RGS5 gene (p = 9.7X10-%) were the top hits.
Individual variants in these genes had phenotypic effects ranging from -2.2
to 7.2 mm Hg for SBP and -2.0 to 2.8 mm Hg for diastolic blood pressure
(DBP). One SELE gene haplotype, (CCAGC: rs4656701-rs4363475-
rs12038818-rs4786-rs5368) showed statistically significant association with
SBP after correction for multiple testing (p < 0.01). Conclusions: These
findings further confirm the genetic role of ATP1B1, RGS5 and SELE in
hypertension. Given their physiological role in blood pressure regulation,
further studies are warranted to examine the functional significance of this
genetic finding.
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666/W

Generalization of GWAS-based genetic effects for blood pressure: The
Strong Heart Famil}( Study. N. Franceschini’, V.S. Voruganti?, S. Laston?,
K. Haack? E.T. Lee®, L.G. Best?, J.W. MacCluer?, J.G. Umans®, T.D. Dyer?,
S.A. Cole?, K.E. North™®. 1) Epidemiology, University of North Carolina at
Chapel Hill, Chapel Hill, NC; 2) Genetics, Southwest Foundation for Biomedi-
cal Research, San Antonio, TX; 3) University of Oklahoma Health Sciences
Center, Oklahoma City, OK; 4) Missouri Breaks Industries Research Inc,
Timber Lake, SD; 5) Medstar Research Institute, Washington, DC; 6) Caro-
lina Center for Genome Sciences, University of North Carolina, Chapel
Hill, NC.

Hypertension is one of the leading causes of morbidity and mortality in the
US and disproportionately prevalent among minority populations. Whereas
recent genome wide association (GWA) studies have identified several loci
associated with blood pressure (BP) traits, the impact of these variants
in populations of different ancestral backgrounds is largely unknown. The
purpose of the current study was to identify genetic loci influencing BP traits
in a biomedically understudied minority population, American Indians. We
selected 43 recently identified GWA single nucleotide polymorphisms
(SNPs) in 23 loci for genotyping in 3807 American Indian participants of the
Strong Heart Family Study (three centers: Arizona, Dakotas and Oklahoma).
We applied standard quality control to the genotyped data (call rate>90%).
One SNP failed (rs16998073 in the FGF5 gene) and the remaining 42 were
considered further. Center-specific BP residuals were obtained from linear
regression models adjusted for age, sex, age? and age-by-sex interaction.
We then performed an inverse normalization of the center-specific residuals
which were used as phenotypes. The residuals were regressed onto SNP
dosage using variance component models to account for family relatedness
and population history. Summary estimates across centers were combined
using a weighted average of point estimates meta-analyses (fixed effects).
Interestingly, notable differences in allele frequencies across centers were
observed. Six SNPs in five loci were associated with systolic BP (alpha=
0.05): rs9815354 in ULK4 (p=0.03), rs10491334 in CAMK4 (p=0.02),
rs11191548 near NT5C2 (p=0.009), rs381815 and rs11024074 in PLEKHA7
(p=0.02 both) and rs2681492 in ATP2B1 (p=0.02). In addition, several of
the SNPs had effects that were in the correct direction although with p
values between 0.05 and 0.20, due to the inherent small effects sizes of
these variants and the limited sample size. These findings suggest some
genetic susceptibility similarities to BP related traits across European and
American Indian populations. Future work in this population should fine map
these regions as trans-racial mapping may narrow the implicated regions
and help identify the underlying functional alleles.

667/W
Replication of genetic association studies in calcific aortic valve steno-
sis. N. Gaudreault’, V. Ducharme’, M. Lamontagne’, P. Mathieu’, P.
Pibarot’, Y. Bossé™2. 1) Centre de recherche Institut universitaire de cardio-
logie et pneumologie de Québec, Laval University, Quebec, Canada; 2)
Laval University Hospital Research Center (CRCHUL), Quebec, Canada.
Calcific aortic valve stenosis (AVS) is a life-threatening disease of the
aortic valve with currently no medical treatment available. The incidence of
AVS increases with age and is thus a growing public health problem. Previ-
ous genetic studies suggest an important genetic component. However,
only a handful of studies have attempted to unravel the genetic architecture
of AVS. The goal of this study is to validate genes previously associated
with AVS. Seven genes were assessed including APOB, APOE, CTGF,
IL10, PTH, TGFB1, and VDR. For each gene, we selected SNPs previously
associated with AVS and complement with a maximally informative set
of common SNPs (tagSNPs) using the European-derived (CEU) HapMap
dataset. SNPs were genotyped using the lllumina® BeadXpress platform in
467 patients that underwent surgical aortic valve replacement. These
patients were compared to 3294 controls taken from the lllumina®iControlDB
genotyped on the HumanHap550 genotyping BeadChip. SNPs not geno-
typed in controls were imputed using the MACH program and a reference
set consisting of the known phased haplotypes of 60 unrelated individuals
in the HapMap CEU. Significant p-value thresholds were applied for each
gene using the Bonferroni correction. A missense mutation in the APOB
gene was significantly associated with AVS (rs1042031, E4181K, p = 1.4E-
5). A second SNP located 5.6 kb upstream of the APOB stop codon was
also associated with the disease (rs6725189, p = 2.0E-5). Six SNPs sur-
rounding the IL10 locus were strongly associated with AVS (0.006 > p > 8.4E-
11). The most compelling association for IL10 was found with a promoter
polymorphism (rs1800872) well-known to regulate the production of the
encoded anti-inflammatory cytokine. The frequency of the low-producing
allele was greater in cases compared to controls (30% vs. 20%, p = 8.4E-
11). SNPs in PTH, TGFB1, and VDR had nominal p-values < 0.05, but did
not resist Bonferroni correction. This study suggests that individuals carrying
specific polymorphisms in the IL10 and APOB genes are at higher risk of
developing AVS.

668/W

Tumor necrosis factor-o: investigation of gene polymorphism and reg-
ulation of TACE-TNF-a system in patients with acute myocardial
infarction. S.M.H. Ghaderian’, R. Akbarzadeh Najar’, A.S. Tabatabaei
Panah?. 1) Department of Medical Genetics, Faculty of Medicine, Shahid
Beheshti University of Medical Sciences and Health Services, Tehran, Iran;
2) Department of Biology, Basic Sciences Faculty, Islamic Azad University,
East Tehran Branch (Ghiamdasht), Tehran, Iran.

Purpose Tumor necrosis factor-o. (TNF-o) plays an important role in the
pathophysiological process of acute myocardial infarction (AMI). A polymor-
phism within TNF-o. gene promoter and contribution of TNF-o converting
enzyme (TACE) have been reported to be associated with TNF-o. production
which may increase susceptibility to heart failure such as AMI. However,
the relationship between this polymorphism and susceptibility to AMI and
the mechanism of TACE-TNF-o. system regulation has poorly been studied.
Methods Genomic DNA and peripheral blood mononuclear cells (PBMCs)
of 996 patients with AMI and 510 control subjects were extracted within first
24 hours after the onset of AMI. The investigation conforms to the principles
outlined in the 1964 Declaration of Helsinki. The -308 G/A TNF-o. polymor-
phism was detected. The mRNA transcription and protein expression levels
of TNF-o.and TACE were analyzed by real time RT-PCR and flow cytometry
respectively as well as plasma TNF-a by ELISA. Intracellular TACE and
TNF-a levels were measured using median fluorescence intensity (MFI). A
P value less than 0.05 was considered statistically significant. Results The
‘A’ allele frequency of TNF-a was significantly more frequent in the patients
than controls (19.2% vs. 11.5% respectively, P<0.001). Differences in circu-
lating levels of TNF-o. were significantly higher in the patients comparing
with controls (17.59+0.01 via 11.78+0.02 respectively, P<0.001). The TNF-
o and TACE mRNA and protein levels were higher in the patients than
controls [(TNF-o/GAPDH, 2.71+0.03 via 1.73+0.02, P<0.001; TACE/
GAPDH, 3.21+0.04 via 2.78+0.11, P<0.001) (TNF-o. MFI levels: 3.51+0.06
vs. 2.93+0.02, P<0.001; TACE MFI levels: 3.84+0.06 vs. 3.46+0.01,
P<0.001) respectively]. There were significant positive correlation between
these mRNA and protein expression levels (r=0.66, P<0.001, r=0.78,
P<0.001 respectively). Conclusion These data suggest that genetic polymor-
phism in TNF-o. might be helpful for determining susceptibility to AMI in
Iranian patients. The TACE-TNF-a system in circulating leucocytes is stimu-
lated which demonstrate that in patients with AMI, TACE expression in
PBMC increases with TNF-o. expression and processing of TNF-o. in PBMC
might be regulated by TACE at transcriptional, translational, and post-trans-
lational levels in AMI. In this regard, the TACE, an important regulator of
TNF-o. maturation, could be used as a potential target for inhibition of a
cellular source of TNF-a in AMI.
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Genome-wide meta-analyses of SNP by environmental factor interac-
tions on echocardiographic traits: a CHARGE-EchoGen study. N.L.
Glazer', J.F. Felix® M. Dérr®, M-H. Chen®'8 R. Schmidt’?, A. Schillert’®,
J.I. Rotter?, A.A. Hicks®, P.P. Pramstaller®%77 A. Pfeufer®, S. K&ab’, E.
Bisping™, B. Pieske™, T. Lumley’®, D. Arett*, J.C.M. Witteman®, S.B.
Felix3, H. Schmidt’3, P. Wild"”, R.S. Vasan® "9, CHARGE-EchoGen Consor-
tium. 1) Cardiovascular Health Research Unit and Department of Medicine,
University of Washington, Seattle, WA, USA; 2) Medical Genetics Institute,
Cedars-Sinai Medical Center, Los Angeles, CA, USA; 3) Institute for Commu-
nity Medicine SHIP/ Clinical-Epidemiological Research Greifswald, Ger-
many; 4) University of Alabama at Birmingham Department of Epidemiology,
Birmingham, AL, USA; 5) Department of Epidemiology, Erasmus MC, Rotter-
dam, the Netherlands; Member of the Netherlands Consortium on Healthy
Aging; 6) Institute of Human Genetics, TU Munich and HMGU Munich,
Germany; 7) Med. Klinik, Klinikum der Universitat Miinchen - Grosshadern,
Munich, Germany; 8) The National Heart Lung and Blood Institute’s Framing-
ham Heart Study, Framingham, MA, USA,; 9) Institute of Genetic Medicine,
European Academy Bozen/Bolzano (EURAC), Bolzano, Italy (Affiliated Insti-
tute of the University of Libeck, Libeck, Germany); 10) Department of
Neurology, General Central Hospital, Bolzano, Italy; 11) Department of Neu-
rology, University of Libeck, Lubeck, Germany; 12) Department of Neurol-
ogy, Medical University Graz, Austria; 13) Institute of Molecular Biology and
Biochemistry, Medical University Graz, Austria; 14) Department of Pneumol-
ogy and Cardiology, University Medicine Géttingen, Germany; 15) Institut
fur Medizinische Biometrie und Statistik, Universitat zu Libeck, Universitat-
sklinikum Schleswig-Holstein, Campus Libeck, Libeck, Germany; 16)
Department of Biostatistics, University of Washington, Seattle, WA, USA,;
17) Department of Medicine 2, University Medical Center Mainz, Germany;
18) Department of Neurology, Boston University School of Medicine, Boston,
MA, USA; 19) Department of Medicine, Preventive Medicine and Cardiology
Sections, Boston University School of Medicine, Boston, MA, USA.

Many common, complex traits are believed to be a result of the combined
effect of genes, environmental factors, and their interactions. Echocardio-
graphic measures of left ventricular (LV) structure and function are heritable
phenotypes of cardiovascular disease. In a previous genome-wide associa-
tion (GWA) study of echocardiographic traits, we identified 5 genetic loci
harboring common single nucleotide polymorphism (SNP) variants that were
associated with variation in LV diastolic dimensions and aortic root size.
These variants’ main effects explained a small proportion of trait variance.
We conducted a genome-wide study of gene-environment interaction in
population-based cohort studies participating in the EchoGen and Cohorts
for Heart and Aging Research in Genomic Epidemiology (CHARGE) Consor-
tia. Our aim was to identify genetic loci that may interact with environmental
factors (EF) to effect echocardiographic traits. Within each of 6 community-
based cohorts (N=17,000 individuals of European ancestry), we conducted
SNP x EF interaction regressions, using a 1-df test for each of the approxi-
mately 2.5 million SNPs across the genome (imputed to the HapMap CEU
panel). The echocardiographic outcomes were LV mass, internal dimen-
sions, wall thickness, fractional shortening, aortic root and left atrial size;
the environmental factors investigated were age, sex, height and weight.
Using a pre-specified P value threshold of 5x10-7, we performed an inverse
variance-weighted fixed-effects meta-analysis of GWA data from each
cohort. In total, 51 genetic loci met the P-value threshold, 10 of which had
a minor allele frequency (MAF) >5%. We observed significant interactions
on aortic root size with 1 locus each for age, height and weight, 1 locus
with weight on LV mass, 1 locus with height on LV wall thickness, 1 locus
with sex on LV internal dimensions, 1 each interacting with sex and weight
on fractional shortening, and 1 each interacting with sex and weight on left
atrial size. We identified 10 genetic loci harboring common variants that
may interact with EFs to influence cardiac structure and function. These
findings are novel and are different from loci currently known to have main
effects on these traits. Replication studies are needed to confirm; if repli-
cated, these findings warrant further investigation into their functional signifi-
cance and possible relationship to clinical cardiovascular disease.

670/W

Identification of Novel Locus for Familial Thoracic Aortic Aneurysms
and Dissections. D. Guo’, C. Minn, V. Tran-Fadulu’, E. Regalado’, J.
Coney’, J. Cao’, M. Wang’, R. Yu?, S. Shete?, D. Milewicz'. 1) Univ Texas/
Houston Med Sch, Houston, TX; 2) Univ Texas/MD Anderson Cancer Cen-
ter, Houston, TX.

Thoracic aortic aneurysms typically enlarge over time and present as acute
aortic dissections (termed TAAD), lead to sudden death. Approximately 20%
of patients with TAAD have an affected first-degree relative, suggesting a
significant genetic basis to the disease. A large family (TAA254) was identi-
fied with an autosomal dominant inheritance pattern of TAAD, with
decreased penetrance in women. The aortic disease in TAA254 is relatively
stable, with a low risk of dissection compared to previously reported TAAD
loci and gene mutations. . Of the nine affected family members diagnosed
with ascending aortic aneurysms (ranging from 4.2 to 6.6 cm, with average
aortic diameter of 4.8 + 0.7 cm), only one individual presented with an acute
dissection, with an aortic diameter of 6.6 cm. To identify the defected gene
for TAAD in this family, SNP-based whole genome linkage analysis was
performed, followed with microsatellite fine-mapping. A novel TAAD locus
has been identified for the defective gene in this family on chromosome 12,
termed TAADS5 locus, with a maximum parametric LOD score of 2.7 and a
maximum non-parametric LOD of 3.6 (exact NPL P-value =0.01). Interest-
ingly, four women in the family over 40 years of age (average age of 55.3
+ 20.2 years old) and carrying the affected disease haplotype did not have
TAAD, confirming decreased penetrance of this disease in women. Among
nine males who were older than 30 years of age (average age of diagnosis
is 52.6 + 13.4 years of age) with the affected haplotype, only one of them
had a type A dissection. Our data support the hypothesis that the defective
gene causing TAAD in this family is associated with ascending aneurysms
having a low risk of dissection. This is in contrast to other TAAD genes,
such as TGFBR2, in which there is a high risk of dissection with minimal
dilatation. Therefore, this family provides further evidence that understanding
the underlying genetic defects causing TAAD can impact the management
of families with familial TAAD.

671/W

The role of CAV3, coding for caveolin-3, in long QT syndrome, Brugada
syndrome and sudden adult death syndrome. P. Hedley’, J. Kanters?,
E. Behr®, V. Corfield*, W. McKenna®, M. Christiansen’. 1) Statens Serum
Inst, Copenhagen, Denmark; 2) University of Copenhagen, Copenhagen,
Denmark; 3) St George’s Hospital, London, United Kingdom; 4) University
of Stellenbosch, Cape Town, South Africa; 5) University College London,
London, United Kingdom.

Background: Mutations in CAV3, coding for the major constituent of
caveolae and a scaffolding protein caveolin-3, have been associated with
skeletal muscle disease, cardiomyopathy and most recently, and with a low
prevalence, with long QT syndrome and sudden adult death syndrome. The
pathogeneic mechanism of these caveolinopathies vary from decreased to
increased expression of caveolin-3 to more subtle changes in the interaction
between caveolin-3 and signalling molecules and ion channels. We exam-
ined the prevalence of CV3 mutations in a large cohort of index patients
with long QT syndrome (n = 248), Brugada syndrome (n = 14)and sudden
adult death syndrome (n = 34). Materials and Methods: CAV3 was
screened for mutations using direct DNA sequencing of exons and exon-
close intronic regions of the gene. Results: One missense mutation, T78M,
was found in one long QT patient. This patient was also carrier of the 400N
mutation in KCNH2 and is thus a compound heterozygous carrier of CAV3
and KCNH2 mutations. Family studies revealed that the two mutations were
separated in family memebrs and one carrier of the T78M mutation had a
normal ECG but a history of syncopes. Conclusion: CAV3 mutations are
a very rare cause of long QT syndrome and does not seem to play a major
role in neither Brugada syndrome nor sudden adult death syndrome.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Genome-wide association study reveals RYR1 as a genetic risk factor
for electrocardiogram left ventricular hypertrophy. K. Hong’, D. Shin?3,
S. Lee?* M. Go®, J. Lim, Y. Jang?#, B. Oh'. 1) Biomedical Engineering,
Kyung Hee Univ, Seoul, Korea; 2) Cardiovascular Genome Center, College
of Medicine, Yonsei University, Seoul, Korea; 3) 3Yonsei University
Research Institute of Science for Aging, College of Medicine, Yonsei Univer-
sity, Seoul, Korea; 4) Severans Medical Research Institute, College of Medi-
cine, Yonsei University, Seoul, Korea; 5) Center for Genome Science,
National Institute of Health, Seoul, Korea.

Left ventricular hypertrophy (LVH) is one of the predictors of future cardio-
vascular events. Recently, genome-wide association studies (GWASs) have
led us to new understanding of complex pathologies and LVH is one of the
traits. To identify the genetic risk factor for LVH, we performed a GWAS
and a replication study for the LVH in this study. The LVH were diagnosed
by electrocardiogram and the genome-wide association study was con-
ducted for community-based cohorts [KARE (control, n = 3653 and case,
n = 398)] by using Affymetrix SNP array 5.0. The replication subjects came
from a hospital of Yonsei University (control, n = 623 and case, n = 402)
and their genotypes were determined by TagMan™ assay. We examined
replication analysis in two ways: hospital case-hospital control used in the
replication set 1, and in set 2 was hospital case-cohort control. The initial
electrocardiogram-LVH GWAS revealed 13 SNPs in four suggestive associ-
ation loci (p-value < 1 x 10%), including RYR1 locus (rs2960321, P = 1.9
x 10°6), 8p24.23 (rs7825068, P = 4.7 x 10°), DYNC2H1 locus (rs11225822,
P = 2.6 x 10°), and DNAJC? locus (rs4239268, P = 8.8 x 10). While
tendency of association was found in the replication set 1, the replication
set 2 revealed significant association to three SNPs of RYR1 locus
(rs2960321, P = 0.002). Meta-analysis indicates the p-value (rs2960321,
meta-analysis odds ratio = 1.39, Cl 1.24 - 1.57, P = 2.9x10®) became
stronger than the original study. Ryanodine receptors (RyR) are intracellular
Ca?*-permeable channels that provide the sarcoplasmic reticulum Ca%*
release required for skeletal and cardiac muscle contractions. RyR1 under-
lies skeletal muscle contraction, and RyR2 fulfills this role in cardiac muscle.
Malignant hyperthermia, central core disease, and catecholaminergic poly-
morphic ventricular tachycardia have been genetically linked to mutations
in either RyR1 or RyR2. To confirm whether the RYR1 and RYR2 gene
have epistatic interaction for the development of LVH, we investigated the
epistatic interaction using PLINK program between the RYR7 and RYR2
gene, and the results suggested the epistatic interaction between rs2960321
of RYR1 gene and rs559344 of RYR2 gene (p = 0.042). We identified a novel
candidate gene for left ventricular hypertrophy. The epistatic interaction
indicated that biological interaction between two RYR genes would be impor-
tance for normal cardiac-muscle function.

673/W

Comprehensive resequencing of the CD36 gene in subjects with
extremely low or high plasma HDL-C levels. S.C. Hughes’, F.Y. Demirci’,
A.S Dressen’, C.H. Bunker?, J.E. Hokanson®, R.F. Hamman?®, C.M. Kam-
merer’, M.I. Kamboh. 1) Human Genetics, GSPH, Univ Pittsburgh, Pitts-
burgh, PA; 2) Epidemiology, GSPH, Univ Pittsburgh, Pittsburgh, PA; 3)
Epidemiology, Colorado School of Public Health, Univ Colorado Denver,
Aurora, CO.

Coronary heart disease (CHD) is a primary public health concern and
among the leading causes of death every year in the United States. Plasma
lipid levels are among the major risk factors that influence CHD risk and
high levels of plasma high density lipoprotein cholesterol (HDL-C) have
been shown to be protective against CHD. CD36 belongs to the class B
scavenger receptor family of cell surface proteins and binds many ligands
including thrombospondin and lipoproteins. The aim of this study was to
comprehensively evaluate the relation between common and rare variation
in CD36 gene (located at 7q11.2) and plasma HDL-C levels by resequencing
~30 kb-long genomic fragment in individuals with extremely low or high
HDL-C levels from two epidemiological samples, U.S. Non-Hispanic Whites
(NHWSs) and African Blacks. The analysis of sequencing data from individu-
als with HDL-C levels in the upper 5th percentile (47 NHWs and 48 African
Blacks) and the lower 5th percentile (48 NHWs and 47 African Blacks)
identified a total of 343 variants, of which 69 were shared by both populations.
Of 131 variants observed in NHWs, ~4% were located in exons, ~11% were
indels, and ~34% had > 5% minor allele frequency (MAF). Of 281 variants
observed in Blacks, ~5% were located in exons, ~15% were indels, and
~37% had > 5% MAF. When considering only exonic variants, 2 out of 5
exonic variants (~40%) in NHWs lead to amino acid changes while 9 out
of 13 (69%) in Blacks lead to amino acid changes. No striking differences
were observed between the cumulative distribution of rare variants among
high and low HDL-C groups in either ethnic group, but some common alleles
did exhibit different frequencies between the two HDL-C groups. No striking
differences were observed between the allele frequencies of common indels
or common variants that result in amino acid changes. Genotyping of all
identified rare variants and common tag SNPs in the entire sample sets
(623 NHWs and 788 Blacks) is underway and will help to unravel the extent
to which the CD36 genetic variation influences the regulation of plasma
HDL-C levels and other lipoproteins.

674/W
Using Electronic Medical Records for Genome-wide Association Stud-
ies and Admixture Mapping to Identify SNPs Associated with ECG
Traits in African Americans. J. Jeff', A. Ramirez?, J. Denny?3, A. Kho®,
M. Ritchie’, M. Hayes’, L. Armstrong’, M. Basford*, W. Wolfé, J. Pacheco®,
R. Chisholm?®, D. Roden®*%, D. Crawford’. 1) Human Gen, Vanderbilt Univ,
Nashville, TN; 2) Department of Medicine, Division of Clinical Pharmacology,
Vanderbilt Univ, Nashville, TN; 3) Department of Biomedical Informatics,
Vanderbilt Univ, Nashville, TN; 4) Office of Personalized Medicine,Vanderbilt
Univ, Nashville, TN; 5) Department of Pharmacology,Vanderbilt Univ, Nash-
ville, TN; 6) Division of General Internal Medicine, Northwestern University,
Chicago, IL; 7) Division of Endocrinology, Metabolism, and Molecular Medi-
cine,Northwestern University, Chicago, IL; 8) Center for Genetic Medicine,
Feinberg School of Medicine, Northwestern University, Chicago, IL.
Several genome wide association studies (GWAS) have identified loci that
contribute to electrocardiographic (ECG) parameters, and most have been
performed in European-American populations collected from population-
based cohorts or surveys. As part of the electronic Medical Records and
Genomics (eEMERGE) network, we conducted a GWAS in 455 African Ameri-
cans from the Vanderbilt Genome-Electronic Records Project and North-
western University NUgene Project. African American individuals that had
a normal ECG without evidence of cardiac disease before or within one
month following the ECG, without concurrent use of medications that inter-
fere with QRS duration, and who did not have abnormal electrolyte values
at the time of the ECG were included. Over 930K SNPs from the lllumina
1M BeadChip were tested for an association with PR interval, QRS duration,
QTc interval, and heart rate using linear regression assuming an additive
genetic model. Tests of association were performed unadjusted and adjusted
for age, sex, PR/QT drug usage and principle components. None of the
four traits were associated with a tested SNP at p<5.0x10-8. Chromosome
3 GWAS-identified SNPs that influence ECG traits (SCN5A-SCN10A) in
European Americans were not associated in this African American sample
(p>0.10); however, the effect sizes trended in the same direction. Interest-
ingly, the minor allele frequencies (MAF) for the GWAS-identified SNPs in
European Americans (such as SCN10A nonsynonymous rs6795970; MAF=
43%) are much higher than in African Americans (0.8%). Given these fre-
quency differences, we hypothesized SCN5A-SCNA10A, if associated with
ECG traits in African Americans, will have more European ancestry along
this genomic region compared to the rest of the genome. We therefore
performed an admixture scan for ~800K independent SNPs (r2 <0.80) across
the genome using ANCESTRYMAP. For the QRS duration trait, the genome-
wide LOD scores ranged from 0.65 to 9.63, and 19 of the 22 autosomes
had LOD scores >2.0. Chromosome 3 had the highest genome-wide LOD
score (9.63) indicating that chromosome 3 has the most QRS-associated
SNPs that differ in allele frequency between the two ancestral populations
compared to the entire genome. These results suggest that for ECG traits,
European-identified GWAS associations may be generalizeable to other
populations such as African Americans.
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Functional Analysis of Newly Identified Promoter Polymorphisms of
Endothelial Lipase (LIPG) in Human Endothelial Cells. S. Khetarpal’,
A. Edmondson’, A. Raghavan’, H. Neeli?, S. Kathiresan®, L. Cupples?, S.
Demissie?, A. Manning®, S. DerOhannessian’, M. Wolfe’, D. Rader’. 1)
Dept Med, Univ Pennsylvania, Philadelphia, PA; 2) Dept Hospital Med,
Temple Univ, Philadelphia, PA; 3) Broad Instit of Harvard and MIT, Cam-
bridge, MA; 4) Boston University and Framingham Heart Study.
Increased plasma levels of HDL cholesterol (HDL-C) are associated with
decreased risk of developing cardiovascular disease. Endothelial lipase
(LIPG) has been associated with HDL-C in GWAS and loss-of-function
variants are associated with increased HDL-C in humans. We have also
demonstrated association of plasma EL concentrations with metabolic syn-
drome, coronary atherosclerosis, and inflammation in humans. We further
sought to understand how regulatory variation in LIPG affects expression
of EL and HDL-C levels in humans. We thus performed medical resequenc-
ing of the LIPG promoter in human subjects from extremes of the HDL-C
phenotypic distribution. We identified an excess of rare promoter variants
unique to subjects with elevated HDL compared to rare variants in subjects
with decreased HDL. We also identified a common promoter haplotype. We
hypothesized that promoter variants may alter LIPG expression and thus
alter HDL-C metabolism. To test this hypothesis, we generated a firefly
luciferase reporter construct driven by the LIPG promoter. Regulatory vari-
ants identified through resequencing were introduced into the luciferase
reporter construct via site-directed mutagenesis. We tested these variant
constructs in luciferase reporter assays in both HEK293 cells and human
umbilical vein endothelial cells (HUVECSs), the latter of which endogenously
express LIPG and thus allow us to assess how promoter variants may affect
LIPG expression in vivo. Many of the variants identified specifically in high
HDL-C subjects were found to significantly decrease gene expression in
vitro, consistent with reduced LIPG expression leading to elevated HDL-C.
Genetic association analysis of the common promoter haplotype in the
Framingham Heart Study showed that the common L/PG promoter haplotype
is significantly associated with decreased HDL-C. The luciferase reporter
construct containing the promoter haplotype exhibited increased expression
in vitro, as predicted. Subjects with the common LIPG promoter haplotype
were also found to have significantly increased plasma levels of EL protein,
as determined by ELISA. Our results suggest that EL is a physiologically
significant modulator of HDL-C metabolism in humans, with regulatory varia-
tion of LIPG playing an important role in modulating HDL-C concentration.

676/W

Association of the Adiponectin Gene Variations with Risk for Ischemic
Stroke in a Korean Population. Y. Kim’, O. Bang? M. Cha?, Y. Park’. 1)
Med Genome Res Ctr, KRIBB, Daejeon, Korea; 2) Dept. of Medical
Research, KIOM, Daejeon, Korea.

Stroke is the second-leading cause of death and a major cause of morbidity
and mortality worldwide. The evidence of variations in adiponectin (AdipoQ)
gene that are associated with ischemic stroke has not been consistent, and
it is unclear whether the same loci contribute to associations in the Korean
population. Using a Korean population, we tested ischemic stroke- associ-
ated AdipoQ markers. In a preliminary genome-wide association study using
320 Affymetrix 250k NSP chips, AdipoQ was found to be associated with
ischemic stroke in Koreans. To study AdipoQ, further 673 ischemic stroke
patients and 267 unrelated individuals without a history of stroke or transient
ischemic attack were examined in a case-control study. Six polymorphisms
(rs182052G>A, rs16861205G>A, rs822391T>C, rs822396A>G,
rs12495941G>T and rs3774261A>G) that had a minor allele frequency over
1% were strongly associated with stroke (P < 0.05). The haplotypes in ht
1 (AGGCGG and AAGTAG) were also significantly associated with suscepti-
bility to stroke (P < 0.05). Our findings show that polymorphisms in AdipoQ
are associated with a risk for ischemic stroke in the Korean population. This
study lends further support to the putative role of AdipoQ in stroke. <<<<.

677/W
Transcriptome and exome sequencing for gene discovery in dilated
cardiomyopathy. D. Li, J. Gonzalez-Quintana, N. Norton, J. Siegfried, R.E.
Hershberger. Dept Medicine/Cardiology, University of Miami, Mlami, FL.
Dilated cardiomyopathy (DCM), a primary myocardial disease, is a com-
mon cause of heart failure and heart transplantation. Genetic causation of
most DCM cases remains unknown even though mutations in numerous
genes have beenidentified. Sanger sequencing of candidate genes, whether
for linkage analysis and positional cloning or sequencing of hypothesis-
based candidate genes, is challenging, costly and labor intensive. To circum-
ventthese limitations and to accelerate DCM gene discovery, we utilized next
generation sequencing (NGS) technology to sequence the transcriptomes of
failing left ventricular (LV) myocardium from patients in two multi-genera-
tional DCM families. mRNA was isolated from explanted DCM hearts and
from nonfailing LV myocardium. The cDNA libraries were sequenced (paired-
end 2x76 bp) with lllumina GA Il. More than 40 million cDNA sequence reads
were produced from each tissue sample, which gave adequate coverage for
abundant and rare transcripts (as few as 1 copy/per cell). Genetic variants
were identified by comparing the transcriptome sequences with NCBI human
reference sequences. Novel variants were identified by filtering out SNPs
in publicly accessible databases and those appearing in normal LV myocar-
dium. Conservation analysis (PhastCons and Genomic Evolutionary Rate
Profiling methods) and protein functional prediction by PolyPhen were per-
formed for all novel variants. This analysis resulted in a list of 79 genes
with novel rare nonsynonymous variants. To narrow the candiate gene list,
exome sequencing using NGS with filtering from an additional affected
subject was conducted that decreased the shared variant list of candidates
to 7 genes. Desmoplakin (DSP), phosphoglycerate mutase 2, and latent
transforming growth factor beta binding protein 1 were considered as leading
candidate genes due to their relevance to cardiac pathophysiology. A novel
nonsense mutation in DSP segregated with multiple affected members in
the family and was absent from 370 normal control DNAs. A similar genetic
analysis for 6 remaining candidate variants is ongoing. Our study demon-
strates that transcriptome and exome sequencing is a promising approach
to discover DCM genes.

678/W

Phenotypic Spectrum and Genotype-Phenotype Correlations in Loeys-
Dietz syndrome. H. Morisaki’, H. O%'noz, Y. Tsutsumi®, K. Akutsu?, A.
Ono’, A. Kono?*, M. Higashi?, T. Kosho®, S. Mizuno®, T. Morisaki’”. 1) Dept
Bioscience & Genetics, Natl Cerebr & Cardiovasc Ctr Res Inst, Suita, Osaka,
Japan; 2) Dept Cardiovascular Surgery, Natl Cerebr & Cardiovasc Ctr, Suita,
Osaka, Japan; 3) Dept Cardiovascular Medicine, Natl Cerebr & Cardiovasc
Ctr, Suita, Osaka, Japan; 4) Dept Radiology, Natl Cerebr & Cardiovasc Ctr,
Suita, Osaka, Japan; 5) Dept Medical Genetics, Shinshu Univ Sch Medicine,
Matsumoto, Nagano, Japan; 6) Dept Pediatrics, Aichi Pref Colony Central
Hosp, Kasugai, Aichi, Japan; 7) Dept Molecular Pathophysiology, Osaka
Univ Grad Sch Pharm Sci, Suita, Osaka, Japan.

Loeys-Dietz syndrome (LDS) is a systemic connective tissue disorder
characterized by vascular and skeletal manifestations caused by mutations
in TGFBR1 or TGFBR2. Although characteristic craniofacial and arterial
manifestations are helpful for diagnosis of the disorder, many features over-
lap between LDS and Marfan syndrome (MFS), and diagnostic genetic
testing is needed for most patients. It is also generally accepted that there
is no genotype-phenotype correlation in LDS. In this study, we analyzed
the clinical details of 30 Japanese LDS patients with TGFBR1 (14 patients
in 11 families) and TGFBR2 (16 patients in 14 families) mutations, and
compared them with those with MFS to clarify LDS-characteristic features.
We also report several phenotypic differences between TGFBR1 and
TGFBR2 mutation carriers. When compared with patients genetically diag-
nosed as MFS, LDS patients were physically less dolichostenomelic and
more had ocular hypertelorism. Annuloaortic ectasia (AAE) was observed
in most of the LDS patients, although it was absent in 11% of those who
had already experienced TAAD. Ectopia lentis, a characteristic feature of
MFS, was not observed, while congenital retinal abnormalities were
observed in 20% of our LDS patients. In radiological findings, the incidence
of arterial tortuosity was significantly different in the vertebral arteries as
compared with MFS. Dural ectasia was observed in both LDS and MFS,
however, the ectatic pattern was different between the groups. Significant
differences between patients with TGFBR1 and those with TGFBR2 muta-
tions were observed in regard to age at diagnosis, cleft/uvula abnormalities,
skeletal involvement, lung involvement, and fulfillment of Ghent diagnostic
criteria for MFS. Although hypertelorism and aortic involvement were
observed at equally high frequency in both groups, LDS patients with
TGFBR2 mutations tended to have more severe skeletal involvement and
be diagnosed at a younger age, often initially as MFS, while those with
TGFBR1 mutations had a greater chance to be diagnosed only when aortic
symptoms occurred and diagnosed as familial TAAD. Based on our findings,
we conclude that patients suspected of LDS should be carefully examined
for LDS-specific features based on both physical characteristics and vascular
imaging findings, and should also be tested for TGFBR1/TGFBR2 mutations
even if skeletal features are not characteristic.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Identification of a locus for recessive Dilated-Cardiomyopathy on chro-
mosome 2 by linkage analysis in a Bedouin familiy. E. Muhammad’, A.
Levitas?, V. Chalifa Caspi®, E. Manor®, J. C. Beck® V. C. Sheffield®, R.
Parvari®3. 1) Dept Gen & Virology, Ben Gurion Univ, Beer Sheva, Israel;
2) Division of Pediatrics, Soroka Medical Center, Beer Sheva 84105 and
Faculty of Health Sciences, Ben Gurion University of the Negev, Beer Sheva
84105, Israel; 3) National Institute of Biotechnology Negev, Ben Gurion
University of the Negev, Beer Sheva 84105, Israel; 4) Institute of Genetics,
Soroka Medical Center, Beer Sheva 84105 and Faculty of Health Sciences,
Ben Gurion University of the Negev, Beer Sheva 84101, Israel; 5) Dept. of
Pediatrics - Division of Medical Genetics; Howard Hughes Medical Institute,
University of lowa, lowa City, 1A 52242, USA.

Cardiomyopaties are the most common disorders resulting in heart failure.
Dilated cardiomyopathy (DCM), a disorder characterized by cardiac dilata-
tion and reduced systolic function, is the most frequent cause. However,
recessive neonatal isolated dilated cardiomyopathy has scarcely been asso-
ciated with a mutation. We have identified patients with acute DCM in a
consanguineous Bedouin family presenting an autosomal recessive pattern
of inheritance. Linkage analysis was carried out on five patients, their parents
and four healthy sibling using SNPs array and microsatellite markers. One
region on chromosome 2[2q35-2g36.3] in an interval of 10cM and 9.5Mb
was consistent with linkage. The lod scores for linkage to this region were
3.5 and 4.5 for two point and multiple points, respectively. Two candidate
genes encoding structural myocite proteins were sequenced and negated.
One of them was the Desmin gene, in which mutations were previously
reported to cause a dominant pattern of DCM.

680/W

Effects of Rare, Putatively Damaging Variants in Essential Hyperten-
sion in the Population-based CLUE and the Family-based FBPP Sam-
ples. K.H. Nguyen’, V. Pihur’, G.B. Ehret’, S.K. Ganesh®, A.B. Weder>, J.
Coresh?, W.H.L. Kao? A. Chakravarti’. 1) McKusick-Nathans Institute of
Genetic Medicine, Johns Hopkins Univ, Baltimore, MD; 2) Dept of Epidemiol-
ogy, Johns Hopkins Univ, Baltimore, MD; 3) Dept. of Internal Medicine, Univ
of Michigan, Ann Arbor, MI.

Essential hypertension (EH), or high blood pressure (BP) with no identifi-
able secondary cause, is a major risk factor for cardiovascular disease and
its complications. While the genetic causes of EH are largely unknown,
Guyton’s hypothesis contends that genes that regulate salt re-absorption
in the kidneys are a primary cause, buttressed by genes identified from
Mendelian hypo- and hypertension syndromes. We conducted a pilot medi-
cal resequencing project of 11 syndromic hypo-/hypertensive genes in 560
individuals at the extremes of systolic BP. We further selected 11 non-
synonymous variants, all predicted to be damaging by both the genetic
algorithms in the software SIFT (Sorting Intolerant From Tolerant) and Pol-
yPhen (Polymorphism Phenotyping), as our putative functional candidates
and genotyped these in ~7,000 unrelated samples from the population-
based CLUE cohort and ~6,500 individuals from the family-based Family
Blood Pressure Program (FBPP) using Sequenom technology. The top SNP,
rs2681472 in ATP2B1, from published genome-wide association studies
were also genotyped in the same samples. The genotype data were analyzed
for association with four BP traits (SBP, DBP, PP, MAP) using the computer
software MERLIN. Due to the rarity of these coding variants (MAF < 5%
except one at 8% and one at 12%), only 6 of the 11 variants were present
in both cohorts. Two coding variants in the o. and y subunits of the epithelial
sodium channel (ENaC) protein complex reached statistical significance in
FBPP. rs5742912 (Trp493Arg) in SCNN1G was associated with a decrease
of 3 mmHg (residual corrected for age, age2, gender, BMI) in SBP (p=
0.013) and 2 mmHg (residual) in PP (p=0.009), and Thr259Asp in SCNN1A
was associated with a increase of 2 mmHg (residual) in PP (p=0.002). Both
mutations are located in the extracellular loop of the ENaC subunits that is
suggested to be the channels’ site of action. SCNN71G and SCNN1A muta-
tions are known in Pseudohypoaldosteronism type 1 and Liddle syn-
drome, respectively.

681/W

MBL and MIF gene polymorphisms in Turkish children with cardiomy-
opathy: no association with MBL (codon 54) genotypes, but an associa-
tion between MIF (-173) polymorphism and CMP. S. Oguzkan Balci’, N.
Col Araz?, T. Sever’, O. Baspinar®, A. Balat*, S. Pehlivan’. 1) University of
Gaziantep, Faculty of Medicine, Department of Medical Biology and Genet-
ics, Gaziantep, Turkey; 2) University of Gaziantep, Faculty of Medicine,
Department of Pediatrics; 3) University of Gaziantep, Faculty of Medicine,
Department of Pediatric Cardiology; 4) University of Gaziantep, Faculty of
Medicine, Department of Pediatric Nephrology.

Objectives of study: Cardiomyopathy (CMP) is defined as structural and/
or functional disorders of the hearth muscle, and it is an important cause
of chronic congestive cardiac failure in children. Disturbances of the cellular
and humoral immune system are frequently observed in CMPs, and myocar-
dial inflammation is one of the commonest mechanisms in cardiomyopathy.
Mannose binding lectin (MBL) is a key molecule in innate immunity with the
capacity to bind to microorganisms and kill them by initiating the lectin
pathway of complement activation. Macrophage migration inhibitory factor
(MIF) is a constitutive element of the host antimicrobial defences and stress
response that promotes proinflammatory function of the innate and acquired
immune system. It plays an important role in the pathogenesis of acute and
chronic infammatory or autoimmune disorders. The aim of present study
was to investigate any possible association between polymorphisms of MBL
and MIF genes and CMP in a group of Turkish children. Methods: The
study was approved by the local ethical committee and informed consents
were obtained from the patients. Fourteen-children with CMP and 21 age-
and sex-matched healthy controls were analyzed for codon 54 A/B polymor-
phism in MBL gene and -173 G/C polymorphism in MIF gene by using PCR-
RFLP methods. Results: The distribution of AA, AB, and BB genotypes for
MBL codon 54 were 57.1 %, 28.6 % and 14.3 % in CMP compared with
76.2 %, 23.8 % and 0 % in the controls (p=0.261). The allele frequency of
A/B in MBL was 71.4 %, 28.6 % in CMP compared with 88 %, 12 % in the
controls. (p=0.078). The distribution of GG, GC, and CC genotypes for MIF
(-173) were 50 %, 28.6 %, and 21.4 % in CMP compared with 52.4 %, 47.6
% and 0 % in the controls ( p=0.157). CC genotype was higher than GG,
GC and GG+GC genotypes in patient group (p=0.049, p=0.022, p=0.026,
respectively). The allele frequency of G/C in MBL was 72 %, 28 % in CMP
compared with 76.2 %, 23.8 % in the controls (p=0.280). The observed
genotype counts were not deviated significantly from those expected
according to the Hardy-Weinberg Equilibrium for MBL and MIF gene poly-
morphisms (P>0.05). Conclusion: This study is the first to investigate the
MBL and MIF gene polymorphisms in Turkish children with CMP. We con-
clude that CC genotype of MIF (-173) polymorphism may be a risk factor
for CMP patients. However, further studies with larger samples are needed
to address the exact role of this polymorphism in CMP.

682/W

SNPs on Chromosome 5p are Associated with Coronary Artery Disease
in the Japanese Population. K. Ozaki’, A. Aoki’, H. Sato?, A. Takahashi®,
Y. Sakata®, Y. Onouchi’, T. Tsunoda®, M. Kubo®, S. Ikegawa®, N. Kamatani®,
M. Hori?, Y. Nakamura’, T. Tanaka’. 1) Laboratory for Cardiovascular Dis-
ease, Center for Genomic Medicine, RIKEN, Yokohama, Japan; 2) Depart-
ment of Cardiovascular Medicine, Osaka University Graduate School of
Medicine, Suita, Japan; 3) Laboratory for Statistical Analysis, Center for
Genomic Medicine, RIKEN, Yokohama, Japan; 4) Laboratory for Medical
Informatics, Center for Genomic Medicine, RIKEN, Yokohama, Japan; 5)
Laboratory for Genotyping Development, Center for Genomic Medicine,
RIKEN, Yokohama, Japan; 6) Laboratory for Bone and Joint Disease, Center
for Genomic Medicine, RIKEN, Tokyo, Japan; 7) Laboratory of Molecular
Medicine, Human Genome Center, Institute of Medical Science, University
of Tokyo, Tokyo, Japan.

Coronary artery disease (CAD) including myocardial infarction (Ml), lead-
ing cause of death in many countries, results from complex interactions
multiple genetic and environmental factors, indicating the importance of
clarifying genetic risk factors in their pathogenesis. By means of a genome
wide association study in a Japanese population using 250k single nucleo-
tide polymorphism (SNP) markers, we identified a novel susceptible locus
for MI on chromosome 5p. A marker SNP showed significant association
for Ml in several independent Japanese cohorts (combined P < 107", OR =
1.25; comparison of allele frequency; approximately 5,300 cases and 7,600
controls). Association study using tagging SNPs based on Linkage disequi-
librium (LD) revealed that additional two SNPs in modest LD with the marker
SNP were also associated with MI. Furthermore, we found that the genotype
frequency of these SNPs in individuals with unstable angina pectoris, another
severe CAD based coronary atherosclerosis, were nearly identical with those
of Ml and were significantly associated with the disease. These findings
indicate that the SNPs on chromosome 5p are novel genetic risk factor
for CAD.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Chromosomal locus 9p21.3: a marker of the angiographic severity
of the coronary artery disease. N. Rivera’, R. Roncarati’2, C. Viviani-
Anselmi’, F. De Micco®, A. Mezzelani?, G. Condorelli*, A. Puca™2, F. Airoldi’,
G. Condorelli"2, C. Briguori®. 1) Multimedica Research Hospital, Milan, Italy;
2) Institute of Biomedical Technologies, CNR, Milan Italy; 3) Clinica Mediter-
ranea, Naples, Italy; 4) University Federico I, Naples, ltaly.
Background— Several Genome-wide Association Studies (GWAS)
revealed a highly significant link between variations of chromosome 9p21.3
and the risk of coronary artery disease (CAD). Our aims were (1) to assess
cardiovascular risk factors along with the function of twelve 9p21.3 genetic
variants in Italian Caucasians with CAD and (2) to identify the relationship
between genetic susceptibility and coronary vessel anatomic phenotypes
and lesion severity. Methods and Findings— We performed a cross-sectional
study in an Italian Caucasian group of 1696 subjects with CAD involving
one-, two-, or three-vessel CAD. Twelve SNPs from GWAS of CAD were
assessed for links between genetic variants at this locus and significant
disease in major epicardial coronary vessels. Six single nucleotide polymor-
phisms (SNPs) (i.e., rs10757274, rs4977574, rs2383207, rs10738610,
rs10757278, rs1333049) were strongly associated with both the diameter
stenosis and the number of coronary vessels affected. More specifically, in
each of the six SNPs, we noticed an increase of the risk-allele frequency
as the number of diseased coronary vessels increased. We also observed
that (1) the percentage of risk-allele carriers increased dramatically, particu-
larly in subjects diagnosed with significant lesions in the left anterior descend-
ing and circumflex arteries, and (2) a strong genetic link between these
polymorphisms and the number of diseased coronary vessels Conclusions.
The present study showed that six genetic variants at locus 9p21.3 are
associated with the angiographic severity and extensions of CAD. Keywords:
CAD; severity of coronary vessel; stenosis, cardiovascular genetics; single
nucleotide polymorphism; 9p21.

684/W

Progressive systemic and stenotic vasculopathy: Candidate genes
identified by comparative exome sequencing. R. Rupps’? C.D. van
Karnebeek®, A.P. Fejes?, M. Morimoto™?, C. Shuen™?, T. Markello®, A.
Delaney*, S. Jones*, M. Marra“, C. Boerkoel”-?. 1) Dept Medical Genetics,
University of British Columbia, Vancouver BC, Canada; 2) Child & Family
Research Institute, Children’s & Womens th Ctr-BC, Vancouver, BC, Can-
ada; 3) Div Biochemical Diseases, Dept Pediatrics, BC Children’s Hospital,
Vancouver, BC, Canada; 4) BC Cancer Agency, Genome Sciences Centre,
Vancouver BC, Canada; 5) Undiagnosed Diseases Program, National Insti-
tutes of Health, Bethesda, MD, USA.

Background: Fibromuscular dysplasia (FMD) is a group of non-athero-
sclerotic, non-inflammatory diseases of the musculature of arterial walls,
leading to stenosis of small and medium-sized arteries. It most commonly
affects renal and carotid vessels, but more distal sites may also be involved.
A genetic etiology of this systemic disorder is suggested by concordance
among monozygotic twins and a 10% familial recurrence rate, but has not
yet been identified. Aim: To define a cause of FMD, we applied comparative
whole exome sequencing in an extreme syndromic form of this vascular
disease involving all major arteries. Case: This 15 year old boy with an
unremarkable family history has a diffuse ischemic vasculopathy involving
the non-ostial portion of his medium-sized vessels. Stenosis of the carotid
arteries, mesenteric and renal arteries has caused recurrent cerebral infarcti-
ons, severe abdominal pain, progressive hypertension and revascularization
resembling Moya Moya disease. His other features include an ASD, branch
pulmonary artery stenosis, intestinal non-rotation, anal stenosis, and
osteopenia with isolated recurrent fractures. Extensive genetic and meta-
bolic investigations yielded normal results. Histopathology of internal carotid
artery showed: mild to moderate intimal thickening, calcification and focal
fragmentation of the internal elastic lamina. Methods: Exonic DNA from the
patient and both parents was selected using the Agilent SureSelect kit
and sequenced using the lllumina NexGen sequencing platform. Using an
autosomal recessive model of disease, rare and novel non-synonymous
homozygous and compound heterozygous mutations were identified by
comparison of the unique variant positions to dbSNP and 1046 libraries.
Results & Conclusions: We identified several genes with bi-allelic muta-
tions; one functioning in the RAS pathway is a likely candidate since it
modulates formation of functional tight junctions. Biological investigations
currently underway will determine if any of these mutations are causative
of disease. Understanding the disease in this patient will improve our under-
standing of arterial biology and provide insight into FMD-like conditions.

685/W

KCNH2 (HERG) gene polymorphisms associated with increased
genetic risk condition of non-valvular atrial fibrillation in Koreans. D.
Shin™3, A. Park, H. Hwang?, N. Son’, K. Lee’, E. Shin*, J. Lee?, B. Joung?,
H. Pak? M. Lee? S. Kim?, Y. Jang™2. 1) Cardiovascular Genome Ctr, Yonsei
Col Med, Seoul, Korea; 2) Division of Cardiology, Yonsei University Health
System; 3) Yonsei University Research Institute of Science for Aging; 4)
DNA Link Inc, Seoul, Korea.

Atrial fibrillation (AF) is the most frequently and seriously encountered
cardiac rhythm disorder in humans and is characterized by chaotic electrical
activity of the atrial. Recent evidence indicates the phenotypes of non-
valvular AF are more likely to occur in patient with a genetic susceptibility.
KCNH2 gene encodes for the HERG protein, a a-subunit of the cardiac IKr
channel, which contributes to the repolarization of the cardiac action poten-
tial. In this study, we sought to determine the association of genetic polymor-
phisms of KCNH2 gene with non-familial non-valvular AF. We investigated
hospital-based case-control study for a total of 754 Korean subjects, com-
prising of 354 cases with AF and 400 controls without AF. Genetic screening
was carried out by direct DNA sequencing and SNaPShot assay. We exam-
ined 9 tagging single nucleotide polymorphisms (tSNPs) in the KCNH2 gene.
We did not observe the significant differences in the allele and genotype
distributions between patients with AF and control subjects. However, logistic
regression analysis represented that tSNP, rs740952 (T25399C; 1489l), in
exon 6 confers the risk of non-valvular AF in Korean males. The significant
association was observed under a dominant model for TT genotype with a
decreasing risk of AF (OR, 0.687; 95% CI, 0.481-0.980; P=0.038). In addi-
tion, rs740952 was significantly associated with left atrial volume (P=0.013),
left atrial dimension (P=0.006) in female group. Haplotype analysis of
KCNH2 polymorphisms did not show a significantly different distribution of
their haplotype condition between the patients with AF and the controls.
However, left atrial dimension increased significantly with the haplotype
CGTG in apparent recessive model in males (CGTG/other haplotypes, P=
0.006). We provide evidence that KCNH2 rs740952 SNP may contribute to
protect Korean individuals to the risk of non-valvular AF, and may play a
role in cardiac remodeling after the development of AF. Further studies
together with other IKr channel genes are required to determine the associa-
tion between AF susceptibility and potassium channel gene functional vari-
ants.

686/W

Family-based evaluation of polygenic variance explained by genes
associated with HDL, LDL, and triglyceride levels. B.H. Shirts’, S.J.
Hasstedt?, P.N. Hopkins®, S.C. Hunt®. 1) Pathology, University of Utah, Salt
Lake City, UT; 2) Human Genetics, University of Utah, Salt Lake City, UT;
3) Cardiovascular Genetics, Medicine, University of Utah, Salt Lake City, UT.

Over 30 genes have been identified that influence HDL, LDL, and/or triglyc-
eride levels, which are known risk factors for cardiovascular disease. Only
a small portion of the total variance in the serum levels of these markers
can be explained by these markers. However, case-control studies are
unable to estimate the proportion of heritability attributable to associated
genetic polymorphisms. We used a sample of over 2200 individuals in 96
pedigrees to evaluate the proportion of heritability explained by 15 SNPs
previously associated with HDL, LDL, and/or triglyceride levels while
adjusting for age, sex, and BMI using jPAP software for maximum likeli-
hood analysis.

Heritability for HDL, LDL, and triglycerides were 0.54, 0.41, and 0.26
respectively. Of the 15 loci investigated, 6 contributed to the heritable compo-
nent of HDL level (LIPC, LPL, APOC-APOE, LIPG, APOB, TRIB1), although
less than 5% of heritability could be attributed to these loci in a combined
model. Eight loci contributed to heritability of LDL level (APOC-APOE,
CELSR, APOB, HMGCR, TRIB1, FADS, CETP, LIPC); together these
account for less than 10% of the heritability. Five loci contributed to heritability
of triglyceride levels (APOA1, TRIB1, GCKR, MLXIPL, APOC-APOE), which
together account for approximately 10% of the heritability. Heritability esti-
mates for most loci were larger than estimates of total variance for most
loci examined, which is consistent with heritability being only a portion of total
variance; however, previously identified associations were not replicated at
all loci.

Analysis of family-based samples allows estimation of proportion of poly-
genic attributable specific genetic loci. Our estimates suggest that known
loci do explain a significant amount of variance in HDL, LDL, and triglyceride
levels, but that there are additional sources of familial variance yet to be iden-
tified.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.



224 Posters: Cardiovascular Genetics

687/W
Titin mutations in arrhythmogenic right ventricular cardiomyopathy.
M. Taylor’, S. Graw?, C. Barnes’, D. Slavov’, F. Brun®, B. Pinamonti®, E.
Salcedo’, W. Sauer’, S. Pyxaras®, G. Sinagra®, H. Granzier®, L. Mestroni’.
1) Adult Med Gen Prog and Division of Cardiology, Univ Colorado Denver,
Aurora, CO; 2) Department of Psychiatry, Univ Colorado Denver, Aurora,
CO; 3) Department of Cardiology, Hospital and University of Trieste, Trieste,
Italy; 4) Department of Physiology, University of Arizona, Tucson, AZ.
Purpose: Arrhythmogenic right ventricular cardiomyopathy (ARVC) is a
rare inherited myocardial disease characterized by fibrofatty replacement
of the myocardium and a predisposition to cardiac arrhythmias and sudden
death. ARVC is familial in up to 50% of cases and the current disease model
implicates desmosome dysfunction as the principal pathogenic defect. We
evaluated the cardiomyopathy gene titin (TTN) as an ARVC candidate as
itis close to the ARVDA4 locus and the titin protein connects to the transitional
junction at intercalated disks. Methods: Patients from 38 ARVC families
underwent TTN DNA resequencing provided by the University of Washing-
ton, Department of Genome Sciences. Exons and peri-exonic regions of
titin isoform N2A (NM_133378) along with additional exons unique to the
principal cardiac isoform N2B (NM_003319) were amplified from genomic
DNA using PCR. This covered 312 exons (311 expressed as titin protein)
and the complete 3’ untranslated region. Four of the ARVC families were
sufficiently large to test for cosegregation of TTN mutations with the ARVC
phenotype and are reported here. Results: Four, unique TTN variants were
detected in the four families (Thr2896lle, 11e16949Thr, Pro17706Leu,
Ala19309Ser). The Thr2896lle variant showed compelling genetic evidence
that is pathogenic: present in 9 confirmed/obligate ARVC subjects including
2 fifth-degree relatives, absent in over 350 cardiomyopathy and 176 control
chromosomes, and was scored ‘intolerant’ by SIFT and PolyPhen predictive
algorithms. 11e16949Thr and Ala19309 were absent in controls and segre-
gated with ‘affected’ status in smaller ARVC pedigrees. Pro17706Leu,
although ‘intolerant’ and unique, is likely a rare benign polymorphism since
it was inherited from the unaffected parent. Conclusions: Titin mutations
may lead to the ARVC phenotype; disruption of normal spring-recoil proper-
ties of the titin protein may account for the phenotype manifestations in the
thinner-walled stress-susceptible right ventricle.

688/W

CHIP-based sequence analysis of 34 cardiomyopathy genes reveals
new genes involved in HCM and DCM and multiple pathogenic muta-
tions in single patients. A. van den Wiingaard’, I. Krapels’, W. Van Dijk,
A. Stassen’, P. Lindsey™?, Y. Arens’, P. Helderman’, C. Marcelis®, S.
Heymans?#, P. Volders®*, R. Jongbloed"?, H. Smeets’-2. 1) Clinical Genet-
ics, Maastricht University Medical Centre, Maastricht, Netherlands; 2)
Research School CARIM, Univ Maastricht, Maastricht, The Netherlands; 3)
Dept Clinic Genet, UMC St. Radboud, Nijmegen, The Netherlands; 4) Dept
Cardiol, Maastricht UMC, Maastricht, The Netherlands.

Purpose: Inherited cardiomyopathy is a cardiac disease with an estimated
prevalence of 1:500 for hypertrophic cardiomyopathy (HCM) and 1: 2500
for dilated cardiomyopathy (DCM). Both cardiomyopathies show large
genetic and clinical heterogeneity and require high-throughput and
affordable mutation detection technologies to efficiently integrate molecular
screening into clinical practice. Current diagnostic screening of a limited
number of genes solves about 60-70% of the familial cases. However,
double pathogenic mutations seem to be present in 5-10% of the familial
cases. Methods: To create a fast genetic screening method for inherited
cardiomyopathy, we designed a DNA resequencing array (CardioCHIP
150K34) covering 34 genes in duplicate. We included genes involved in
DCM, HCM, non compaction cardiomyopathy, Limb Girdle Muscular Dystro-
phy and candidate genes based on their presence or protein-protein interac-
tion in the sarcomere. All exons, flanking introns (38bp), the 5’'UTR and
3'UTR regions, covering heart- and muscle-specific RNA-isoforms are
included. Genomic regions were amplified in 152 LR-PCR’s covering 395
exons. Results: Recently 250 patients were resequenced for all 34 genes.
The mutation detection accuracy is >99%. About 98% of the novel exonic
variants were confirmed by conventional sequence analysis. In addition to
the mutations detected in the 13 routinely tested genes, we also identified
mutations in the additional genes and candidate genes. In several patients
up to 4 pathogenic mutations were identified, involved in different pathogenic
processes. Conclusion: Our data indicate that parallel analysis of multiple
genes is a prerequisite for genetic testing in HCM and DCM to rapidly identify
the underlying genetic defect(s).

689/W

Gene Expression Analyses in Marathon Runners. D. Vance', M. Stout-
enberégz, G. Chen’, R. Myerberg’, D. Tekin', L. Nathanson’, K. Jacobs?, J.
Clark?, A. Perry?, P.J. Goldschmidt-Clermont’, D. Seo’, E. Rampersand’.
1) University of Miami Miller School of Medicine, Miami, FL; 2) University
of Miami, Coral Gables, FL.

Individual differences in the prevalence of hypertension and other cardio-
vascular related traits have been observed in individuals who train for mara-
thons, suggesting underlying genetic variations in fitness levels. Gene
expression analyses can be used to identify genes whose expression levels
are correlated with quantifiable measures of fitness, such as VO2max, an
established metric of cardio-respiratory fithness. To explore the relationship
between genetics and fitness, we studied the global gene expression in the
leukocytes of sedentary individuals collected before and after a 17-week
half marathon training program. Twenty men (29.3 +1.0yr) were enrolled in
the marathon training program. An additional 22 men (27.8 + 1.4 yr) who
performed aerobic activity less that 2 hours per-week-1 served as sedimen-
tary controls. Fasting blood samples, VO2max and measures of body fat
composition were collected at baseline and at the completion of the training
program for all participants. Leukocyte samples were collected and stored
using the Leukolock system (Ambion). To examine the participants’ gene
expression profiles, the extracted samples were run on the Affymetrix Gene-
Chip Human Gene ST array, which covers 29000 different transcripts. We
will use Significance Analysis of Microarrays (SAM) to determine genes that
are differentially expressed before and after exercise training. We will also
use other methods such as multivariate sparse ANOVA modeling to find
genes whose expression corresponds to different levels of VO2max.

690/W

Association of Variants in Candidate Genes Influencing Autonomic
Nervous System Functionality with Blood Pressure Level. C. Vangjeli’,
N. McCarthy?, G. Cavalleri’, K. Shianna? N. Delanty’, E. O’Brien®, A.V.
Stanton?. 1) Molecular & Cellular Therapeutics, Royal College of Surgeons
in Ireland, Dublin 9, Ireland; 2) Duke Institute for Genome Sciences and
Policy, 450 Research Drive- B wing, Box 91009 Durham, NC 27708; 3)
The Conway Institute of Biomolecular and Biomedical Research, University
College Dublin, Belfield, Dublin 4, Ireland.

Genomewide association studies have identified 13 novel loci associated
with blood pressure (BP). However only a small proportion of total BP
variation is explained by these findings - identification of all BP associated
SNPs will require other strategies. Here we report on a candidate gene
study with dense SNP coverage of multiple genes involved in the autonomic
nervous system (ANS), namely neurotransmitter receptors, metabolisers,
and transporters. Using the lllumina GoldenGate platform, we genotyped
2364 SNPs in 168 genes in 358 healthy bank employees who had undergone
seated clinic BP measurements (screening population, SP). Only the 58
SNPs in 33 genes, found to be associated with systolic, diastolic or pulse
pressure (SBP, DBP or PP) within the SP (p£0.01), were genotyped (lllumina
Veracode platform) in a second independent replication population (RP) -
these 380 healthy bank employees had undergone repeated 24-hour ambu-
latory BP monitoring. Association analyses were performed using additive
genetic models. Quantile-quantile plots showed enrichment for significant
P-values in both populations. Differences in BP (mean,p-value, age and
sex adjusted) per copy of minor allele for the top associations signals are
tabulated below.

Clin- DaySBP | NightSBH Clin- DayDBP | NightDBH
icSBP icDBP
SLC17Ag 4.0* 1.9 03 2.6* 1.9% 0.02
GABRR1| 0.9 0.9 -1.3* 0.7 -0.1 05

Significant results indicated by *. SLC17A8 encodes a sodium-dependent
inorganic phosphate cotransporter and GABRR1 encodes the o subunit of
the ionotrophic gamma-aminobutyric acid receptors. These genes have not
previously been implicated in the causation of hypertension though the
influence of the ANS on BP makes the observed associations biologically
very plausible.
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A comprehensive genetic study on left atrium size in Caribbean Hispan-
ics identifies candidate genes in 17p10. L. Wang’, M.R. Di Tullio?, A.
Beecham’, S. Slifer’, T. Rundek®, S. Homma?, S.H. Blanton’, R.L. Sacco®.
1) John T. Macdonald Foundation Department of Human Genetics, John
P. Hussman Institute for Human Genomics, University of Miami Miller School
of Medicine, Miami, FL; 2) Department of Medicine, Columbia University,
New York, NY; 3) Department of Neurology and Epidemiology, University
of Miami Miller School of Medicine, Miami, FL.

Background: Left atrial enlargement is associated with cardiovascular dis-
ease and stroke. Genetic factors contributing to the left atrium (LA) dimension
are poorly understood. We sought to map susceptibility genes for LA size
in a large Dominican family dataset and an independent population-based
sample from the Northern Manhattan Study (NOMAS). Methods and Results:
100 Dominican families comprising 1350 individuals were studied to estimate
heritability and map quantitative trait loci for LA size using variance compo-
nents analysis. LA dimension was measured by transthoracic echocardiog-
raphy. A polygenic covariate screening was used to identify significant covar-
iates. LA size had a moderate estimate of heritability (h2=0.42), after
adjusting for significant covariates. Linkage analysis revealed suggestive
evidence on chromosome 10p19 (D10S1423, MLOD=2.00) and 17p10
(D178974, MLOD=2.05). Ordered subset analysis found significantly
enhanced (p<0.05 for increase of LOD score) evidence for linkage at 17p10
(MLOD=2.9) in families with lower LDL level. 2233 single nucleotide poly-
mophisms (SNPs) were used to perform a peak-wide association mapping
across 17p10 in 825 NOMAS individuals. Evidence for association were
found in NTN1, MYH10, COX10, and MYOCD genes (p=0.00005 to 0.005).
Conclusions: Using non-biased genome-wide linkage followed by peak-
wide association analysis, we identified several possible susceptibility genes
affecting LA size. Among them, MYOCD has been shown to serve as a key
transducer of hypertrophic signals in cardiomyocytes. Our data support that
polymorphisms in MYOCD modify LA size.

692/W

The Combination of Genetics and Corus CAD Gene-Expression Score
for the Detection of Obstructive Coronary Artery Disease. J.A. Win-
grove’, H. Tao’, M.R. Elashoff’, J. Blanchard’, P. Beineke', S.E. Daniels’,
S. Rosenberg’, W.E. Kraus?, R.S. Schwartz®, S. Voros?, E.J. Topol®, The
PREDICT Investigators. 1) CardioDx, Palo Alto, CA; 2) Duke University,
Durham, NC; 3) Minneapolis Heart Institute and Foundation, Minneapolis,
MN; 4) Piedmont Heart Institute, Atlanta, GA; 5) Scripps Translational Sci-
ence Institute, La Jolla, CA.

Background: Coronary artery disease (CAD) etiology and progression is
driven by a complex combination of genetic and environmental factors.
Peripheral blood gene expression is sensitive to the presence of CAD, but
does not directly address the role of other tissues, such as the endothelium
and vascular wall, that may be captured by genetic information. We have
initiated a study to determine if genetics can complement gene expression
and report the impact of 9p21 genotype on the performance of a clinically
validated, gene-expression based algorithm designed to detect significant
coronary artery disease. Methods: DNA and RNA were isolated from 975
Caucasian subjects (369 cases) undergoing coronary angiography and par-
ticipating in PREDICT, a multi-center trial designed to compare peripheral
blood gene expression with the extent of CAD. Cases had > 50% stenosis
in >1 major coronary artery; controls had < 25% luminal stenosis in any
major coronary artery by quantitative coronary angiography. The gene-
expression based test, comprised of expression levels of 23 genes as well
as age and gender risk functions, was performed on the 975 subjects.
TagMan was used for genotyping rs10757278, a SNP associated with likeli-
hood of developing CAD that s located at the 9p21 locus. Results: Receiver-
operator characteristics (ROC) analysis and Net-Reclassification Index
(NRI) were used to assess algorithm performance. The baseline AUC of
the algorithm was 0.70 + 0.02; inclusion of 9p21 genotype in the algorithm
increased the AUC by 1% to 0.71. Stratification by gender showed a larger
increase in AUC in women (0.65 to 0.68) than men (0.66 to 0.67). NRI of
the baseline algorithm score compared to the Diamond-Forrester clinical
risk score (age, gender, chest pain type) was 20%; addition of 9p21 genotype
increased this to 24.6%. Conclusions: Combining 9p21 genotype with an
existing gene-expression based algorithm for CAD detection resulted in a
modest increase in algorithm performance, suggesting that the combination
of DNA sequence variants and gene-expression profiling may improve CAD
detection. An additional set of previously identified CAD-associated SNPs
have also been genotyped and assessed for enhancement of algorithm per-
formance.

693/W

Prolonged corrected QT interval in a patient with Paramyotonia Con-
genitaI/HyperkaIemic Periodic Paralysis overlap phenotype. T. Greer’,
B. Powell’, J. Caton?, A. Dubin®. 1) Med Gen/Metabolism, Children’s Hosp
Central CA, Madera, CA; 2) Cardiology, Children’s Hosp Central CA, Mad-
era, CA; 3) Pediatric Heart Center, Lucile Packard Children’s Hosp at Stan-
ford, Palo Alto, CA.

Human skeletal muscle channelopathies are a group of disorders charac-
terized by abnormal ion channel function resulting in muscle fiber overacti-
vity, leading to generalized myotonia, muscle stiffness, cramping, or pain
in affected individuals. Mutations occur in genes that encode for potassium
(KCNJ2), calcium (CACNA1S), or sodium channels (SCN4A) cause ineffec-
tive activation and inactivation. Paramyotonia Congenita (PC) and Hyperka-
lemic Periodic Paralysis (hyperPP) are just two of six channelopathies that
have been well described. Both have autosomal dominant mode of inheri-
tance, with variable expression, even within families. Over 30 disease-caus-
ing mutations have been identified in the SCN4A gene that encodes the
skeletal muscle voltage-gated sodium channel Nav1.4 in patients with PC
and hyperPP. HyperPP is characterized by weakness that occurs with rest
after exercise, fasting, cold exposure, and oral potassium loads. Patients
with PC generally have attacks of stiffness induced and exacerbated by
continued exercise or exposure to cold. There is an overlap phenotype
with episodes of paralysis and myotonia that occur independently. Cardiac
conduction abnormalities are not generally seen in these phenotypes. Peri-
odic paralysis due to mutations in the KCNJ2 gene (Andersen-Tawil syn-
drome) can be associated with fatal ventricular dysrhythmias due to pro-
longed QTc intervals. Also, mutations in the sodium channel gene SCN5A,
known to be exclusively expressed in heart tissue, are the cause of a rare
cardiac dysrhythmia disorder (Long QT-3 variant syndrome). Péréon, Lande,
et al. were the first to demonstrate expression of SCN4A in human heart
and reported a family with a SCN4A mutation (R1448C) with the HyperPP/
PC overlap phenotype and prolonged QTc intervals. We will describe a
second patient with a SCN4A mutation, T704M (n2111C>T), who had the
hyperPP/PC overlap muscle phenotype and asymptomatic prolonged QTc.
We will describe this unique clinical presentation and the electrophysiological
findings. We will also review the evolving understanding of gated sodium
channel function in cardiac muscle physiology.
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In-depth metabolic characterization of genetic loci underlying serum-
lipids. A.K. Petersen’, S.Y. Shin?, W. Rémisch-Margl®, G. Zhai*, K. Small*,
R. Wang-Sattler’, E. Grundberg®#, J.S. Ried’, A. Peters’, B. Kato?, A.
Déring?, H.E. Wichmann™%%, P. Deloukas?, M. Hrabé de Angelis™¢, H.W.
Mewes?®, T. lllig?, T.D. Spector?, J. Adamski”-8, K. Suhre®°, N. Soranzo®#,
C. Gieger'. 1) Institute of Epidemiology, Helmholtz Zentrum Muenchen,
Neuherberg, Germany; 2) Wellcome Trust Sanger Institute, Genome Cam-
pus, Hinxton, CB10 1HH, United Kingdom; 3) Institute of Bioinformatics and
Systems Biology, Helmholtz Zentrum Muenchen, Neuherberg, Germany;
4) Department of Twin Research & Genetic Epidemiology, King’'s College
London, London SE1 7EH, United Kingdom; 5) Institute of Medical Informa-
tics, Biometry and Epidemiology, Ludwig-Maximilians-Universitat Munich,
Germany; 6) Klinikum Grosshadern, Munich, Germany; 7) Institute of Experi-
mental Genetics, Genome Analysis Center, Helmholtz Zentrum Muenchen,
Neuherberg, Germany; 8) Institute of Experimental Genetics, Life and Food
Science Center Weihenstephan, Technische Universitat Muenchen, Munich,
Germany; 9) Department of Genome-oriented Bioinformatics, Life and Food
Science Weihenstephan, Technische Universitdt Muenchen, Munich, Ger-
many; 10) Faculty of Biology, Ludwig-Maximilians-Universitat, Munich, Ger-
many.

Emerging technologies based on mass spectrometry and nuclear magnetic
resonance enable the monitoring of hundreds of small metabolites from
tissues or body fluids. Because metabolites change rapidly in response to
physiologic perturbations, such metabolite concentrations provide a direct
readout of the physiological state in the human body, allowing the discovery
of novel proximal biomarkers of disease phenotypes. Furthermore, profiling
of metabolites in relevant biological pathways can help elucidate the contri-
bution of genetic variants underlying inherited variation in established risk
factors. Among the major risk factors for coronary artery disease and myocar-
dial infarction are serum lipids, including total cholesterol (TC), low-density
lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-
C), and triglycerides (TG). Using a high-throughput metabolomics platform
we quantify metabolites covering a biologically relevant panel of amino
acids, sugars, acylcarnitines, and phospholipids. Together with cholesterol,
phosphatidylcholines and sphingomyelines species are the major building
blocks of the cell membrane. They are biochemically closely linked to TGs
by the intermediate of diacyl-glyceride in the Kennedy pathway and by the
shared pool of fatty acids that make up their respective side chains. To
dissect the effect of published genetic variants influencing serum lipid levels,
we tested 151 metabolites in 1,797 participants from the KORA population
(Germany) for association and replicated the results in 1,176 participants
of the TwinsUK cohort. By analysing lipid concentrations in conjunction with
genetic data and metabolite traits (and their ratios), we aim to identify cases
where a genetic locus is associated with both a lipid and a metabolite
concentration, which would provide new functional information about the
underlying biological processes. We report here the initial results of this
effort and discuss methodological approaches to metabolite analyses in the
context of large population studies. Among others, we identify associations
of variants in the APOA gene cluster with different ratios of phosphatidylcho-
lines and sphingomyelines (P = 2.5 x 107'%). The here reported co-associa-
tions of the APOA gene cluster with TG and HDL together with phosphatidyl-
cholines and sphingomyelines now allow us to dissect the effect of this gene
cluster on the biochemistry of Apolipoproteins.

695/W

FREQUENCY OF VARIANTS OF LONG QT DISEASE GENES IN
PATIENTS WITH DRUG-INDUCED LONG QT SYNDROME. T. Zhang, F.
Del-carpio, S. Yao, M. Ahearn, R. Myerburg, N. Bishopic. University of Mlami
Miller school of Medicine, Miami, FL.

Background: The long QT syndrome (LQTS) is a hereditary disorder of
myocardial repolarization, resulting from mutations in cardiac ion channel
genes, and associated with increased risk of arrhythmia and sudden death.
Similar arrhythmias and QT prolongation can be induced by certain drugs
in a fraction of patients (drug-induced LQTS, diLQTS), and it has been
hypothesized that susceptibility to diLQTS may be genetically based. We
performed a prospective study of the prevalence of mutations and polymor-
phisms in genes associated with congenital LQTS among otherwise unse-
lected patients with drug-induced QT lengthening, with or without torsade
de pointes (TdP). Method and results: 45 patients with pharmacologically-
induced QT prolongation (490-601 msec) and/or TdP were recruited (mean
age 55, range 27-95; M:F 1:0.7). Drugs most frequently associated with
QT changes were levofloxacin, azithromycin, amiodarone, and haloperidol.
Individual exons and intron/exon boundaries of 5 LQTS-associated genes
(KCNQ1, KCNH2, SCN5A, KCNE1, KCNE2) were screened for genetic
variants. At present complete results of mutational analysis in 28 patients
are available. In those, we identified 10 non-synonymous polymorphisms
(2 in KCNQ1, 3 in KCNH2, 4 in SCN5A and 1 in KCNE1), 10 synonymous
polymorphisms (3 in KCNQ1, 5 in KCNH2 and 2 in SCN5A), and 5 intronic
polymorphisms. No variants were detected in KCNE2. Of these 25 variants,
11 have not previously been reported. Conclusion: In this single hospital
study of diLQTS, we identified a high frequency of variants in genes associ-
ated with congenital LQTs, including 11 novel variants. Locally relevant and
ethnically matched control samples have been developed and functional
analysis in the novel variants is underway.

696/W

Genetic modifiers predisposing to congenital heart disease in a sensi-
tized population. H. Li’, S. Cherry’, C. Maslen?, T. Wiltshire®, R. Reeves’'.
1) Department of Physiology and Institute for Genetic Medicine, Johns Hop-
kins University School of Medicine, Baltimore, MD, USA; 2) Department of
Medicine, Division of Endocrinology, Oregon Health & Science University,
Portland, Oregon, USA; 3) Eshelman School of Pharmacy, University of
North Carolina, Chapel Hill, NC, USA.

Congenital heart disease (CHD), the most frequent birth defect in human
beings, has long been associated with complex genetic syndromes. Trisomy
for human chromosome 21 (Hsa21) is the most frequent risk factor for CHD.
The frequency of CHD in individuals with Down syndrome (DS) is about 50
times higher than in the general population. However, 50% of people with
DS have a normal heart, thus, trisomy 21 is not sufficient to cause CHD.
Additional genetic components may contribute to the perturbations resulting
from gene dosage effects in trisomy. We have identified polymorphisms in
the CRELD1 gene that are associated with CHD in individuals with DS. To
establish a biological basis for this interaction, we have initiated studies of
CHD in mouse models of Down syndrome. The Creld1 null allele was intro-
duced into Ts65Dn mice, which are trisomic for orthologs of about half
of the genes on Hsa21. We provide direct evidence that reduced Creld1
expression exacerbates the occurrence of septal defects in Ts65Dn,
Creld1+/- trisomic mice. To focus the search for trisomic genes that interact
with Creld1, we introduced the Creld1 null allele into Ts1Cje mice. Ts1Cje
mice are trisomic for approximately 80% of the trisomic genes in Ts65Dn.
Reducing Creld1 expression in Ts1Cje by crossing in the null allele did not
affect the frequency of heart defects in this model, thus it appears that one
or more of the 23 conserved genes that is trisomic in Ts65Dn but disomic
in Ts1Cjeis necessary for the Creld1 interaction affecting heart development.
We have undertaken a genome scan in mice to find more disomic CHD
modifiers by comparing Ts65Dn, Creld1+/- mice with or without septal
defects. These results will be compared with an analogous approach in a
case/ control study of people who have Down syndrome with or without CHD.
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A fine-mapping study for left ventricular mass on chromosome 12p11
identifies potential candidate genes. A. Beecham’, D. Della-Morte?, M.R.
Di Tullio®, L. Wang’, M.S. McClendon?, S. Slifer’, T. Rundek?, R.L. Sacco?,
S.H. Blanton’. 1) Department of Human Genetics, Hussman Institute for
Human Genomics, Miller School of Medicine, University of Miami, Miami,
FL, USA; 2) Department of Neurology and Epidemiology, Miller School of
Medicine, University of Miami, Miami, FL, USA; 3) Department of Medicine,
Columbia University, New York, NY, USA.

Left ventricular mass (LVM) is an important risk factor for stroke and
cardiovascular disease. Previously we found evidence for linkage on chro-
mosome 12p11 (LOD = 3.11) in 1360 individuals from 100 Dominican fami-
lies, with a significant increase (LOD = 4.45) in a subset of families with high
average waist circumference (WC) using ordered subset analysis (OSA). In
the present study, we use fine-mapping to confirm and further study the
genetic effect on LVM. Association analysis was done in the 1 LOD critical
region of the linkage peak in an independent sample of 895 primarily Hispanic
individuals (65%). Genotype data were available on 7085 SNPs in the region
from 23 to 53 MB. An additive genetic model was used, and adjustment
was made for age, sex, BMI, SBP, diabetes, and population substructure
(PCA1 and PCA2 from Eigenstrat). In order to follow-up on the OSA, analysis
was subset by high and low WC. High WC was defined as > 40 inches in
men and 35 inches in women. There were 488 individuals with high and
396 individuals with low WC. Genotype data were available on 4334 SNPs
in the 1 LOD critical region of the OSA peak from 23 to 41 MB. To test the
difference in genetic effects between the high and low subsets, a Z-score
was computed for the difference in B coefficients and significance assessed.
The most significant association was in rs10743465, located downstream
of the SOX5 gene (p=9.68E-06), which remained significant after multiple
testing correction by SimpleM. 17 additional SNPs had p < 0.001, 15 of
which were located in or near genes: SOX5(5), SLC38A1(3), BICD1(2),
RACGAP1(1), C120rf68(1), PKP2(1), and BHLHE41(2). The most significant
difference in genetic effect between those with high and low WC occurred
at rs10877703 (p=6.41E-05) in an intron of SLC2A13. 11 additional SNPs
had p <0.001, all located in or near genes: SLC2A13(1), TMTC1(3), ITPR2
(1), CCDC91(2), DDX11(3), and PKP2(1). Evidence for a genetic effect on
LVM has been shown on chromosome 12p using both linkage and fine-
mapping. SOX5 may play a role in the regulation of LVM and is a good
candidate as it has been found associated with other cardiac variables, such
as PR interval in a recent genome-wide association study. An interaction
of SLC2A13 and other genes with abdominal obesity may contribute to
phenotypic variation of LVM. Validation studies are needed to confirm associ-
ations, particularly in other populations.

698/W
C4BPB/C4BPA Locus as a New Susceptibility Locus for Venous Throm-
bosis: Results from Genome-Wide Association and Gene Expression
Analyses Followed by Case-Control Studies. A. Buil’, D.A. Tregouet?,
J.C. Souto®, N. Saut?, M. Germain?, M. Rotival?, L. Tiret?, F. Cambien?, M.
Lathrop®, T. Zeller®, M.C. Alessi*, S. Rodriguez de Cordoba’, T. Munzel°,
P. Wild®, J. Fontcuberta®, F. Gagnon®, J. Emmerich®, L. Alimasy’®, S. Blan-
kenberg®, J.M. Soria’, P.E. Morange“. 1) Unit of Genomics of Complex
Diseases, Research Institut Hospital de la Santa Creu i Sant Pau, Barcelona,
Spain; 2) INSERM UMRS 937; Université Pierre et Marie Curie, Paris,
France; 3) Haematolgy Department. Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain; 4) INSERM, UMR_S 626, F-13385, Marseille, France; 5)
Centre National de Génotypage, Evry, France; 6) Medizinische Klinik und
Poliklinik, Johannes-Gutenberg Universitat Mainz, Germany; 7)
Departamento de Inmunologia, Centro de Investigaciones Bioldgicas, CSIC.
Madrid; 8) Dalla Lana School of Public Health, University of Toronto, Ontario,
Canada; 9) INSERM U765, médecine vasculaire - HTA, hopital européen
Georges-Pompidou, Paris, France; 10) Population Genetic Department.
Southwest Foundation for Biomedical Research. San Antonio (TX), USA.
The C4b-binding protein (C4BP) has been hypothesized to be involved
in the susceptibility to venous thrombosis (VT) through its binding with protein
S (PS), a key element of the coagulation/fibrinolysis cascade. To identify
genetic factors that may influence the plasma levels of the three C4BP
existing isoforms, Alpha7Beta1, Alpha6Beta1, Alpha7Beta0, we conducted
a genome-wide association study by analyzing 283,437 single nucleotide
polymorphisms (SNPs) in the GAIT study composed of 387 individuals.
Three SNPs at the C4BPB/C4BPA locus were found genome-wide signifi-
cantly associated with Alpha7Beta0 levels. One of these SNPs was further
found to explain ~11% of the variability of mMRNA C4BPA expression in the
Gutenberg Heart Study composed of 1,490 individuals, with no effect on
C4BPB mRNA expression. The allele associated with increased Alpha7-
BetaO plasma levels and increased C4BPA expression was further found
associated with increased risk of VT (OR = 1.24[1.03 - 1.53]) in two indepen-
dent case-control studies (MARTHA and FARIVE) gathering 1706 cases
and 1379 controls. This SNP was not associated to free PS nor total PS.
In conclusion, we observed strong evidence that the C4BPB/C4BPA locus
is a new susceptibility locus for VT through a PS independent mechanism
that remains to be elucidated.

699/W

Study of 9p21 genomic region and USF1 gene associated with predis-
position to cardiovascular diseases in Azorean healthy population. M.
Correia’, N. Bruffaerts’, A. Balagué’, T. Pereirinha’, C. C. Branco’?, L.
Mota-Vieira™?. 1) Molecular Genetics and Pathology Unit, Hospital of Divino
Espirito Santo of Ponta Delgada, EPE, Azores, Portugal; 2) Instituto Gulben-
kian de Ciéncia, Oeiras, Portugal.

Cardiovascular diseases (CVD) are a major source of morbidity and mortal-
ity worldwide, including the Azores archipelago where the CVD has a higher
mortality rate when compared to mainland Portugal. In order to investigate
this question, we characterized 11 SNPs in two regions associated with risk
of CVD: 4 on USF1 gene (rs10908821, rs2516839, rs1556259, rs2774279)
and 7 on 9p21 region (rs10116277, rs10757274, rs4977574, rs2833206,
rs2383207, rs107557278, rs1333049), covering 9.0 and 44.1 kbp, respec-
tively. Genotyping was performed by real time PCR using TagMan Assays
in a sample of 170 healthy blood donors. The average gene diversity was
higher for markers in 9p21 (0.491) than for USF1(0.327). Although Azoreans’
allele frequencies for 10 SNPs were in agreement with those reported for
other European populations, the rs10116277 in 9p21 showed significantly
different values (2, p<0,05). All markers were in HWE, excluding two SNPs
-rs10116277 and rs2833206 - in 9p21 region, which presented the highest
heterogosity (0.776 and 0.759, respectively) and did not show homozygous
variant (TT) neither homozygous normal (AA), respectively. Among 18 haplo-
types, the most frequent (0.317) was the haplotype risk “TGGGGGC” for
CAD, MI, stroke and atherosclerosis. Regarding the USF1 gene 8 haplotypes
were estimated, being the “CTAA” (0.291) and the “CTAG” (0.354) the two
most frequent. The last one seems to be the haplotype with the highest CVD
risk in females, corroborating previous literature data. In order to improve the
knowledge of CVD in Azoreans, we are carrying out the joint analysis of all
variants of the 9p21 genomic region and the USF1 gene. We also intend
to extend the present study to other candidate gene or regions, which has
been recently associated with CVD. Collectively, the results will constitute
a valuable resource for future case-control studies on CVD in the Azorean
population. (Imotavieira@hdes.pt, Funded by the Azores Government, M
1.2.1./1/002/2008).
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Generalizability of GWAS-identified SNPs associated with lipid traits in
the Population Architecture using Genomics and Epidemiology (PAGE
study. D.C. Crawford” 2, L. Dumitrescu’, S.A. Pendergrass’, K. Taylor?,
C. Carty®, M. Quibrera®, N. Franceschini*, S.A. Cole’, F. Schumacher®, M.
Fornage® '°, C.B. Eaton", S. Buyske'?, L.A. Hindorff'3, T.A. Manolio3, J.
MacCluer’, K. Brown-Gentry’, P. Buzkova, C.S. Carlson®, J. Haessler®,
G. Anderson®, K. Johnson'®, S. Laston’, B. Cochran®, E.T. Lee’, L.G.
Best'”, R.B. Devereux'8, B. Howard’®, C. Kooperberg®, K.E. North®%. 1)
Center for Human Genetic Research, Vanderbilt University, Nashville, TN; 2)
Department of Molecular Physiology and Biophysics, Vanderbilt University,
Nashville, TN; 3) Carolina Center for Genome Sciences, University of North
Carolina, Chapel Hill, NC; 4) Department of Epidemiology, University of
North Carolina, Chapel Hill, NC; 5) School of Public Health, University of
North Carolina, Chapel Hill, NC; 6) Public Health Sciences, Fred Hutchison
Cancer Research Center, Seattle, WA; 7) Department of Genetics, South-
west Foundation for Biomedical Research, San Antonio, TX; 8) Keck School
of Medicine, University of Southern California, Los Angeles, CA; 9) Institute
of Molecular Medicine, University of Texas Health Sciences Center, Hous-
ton, TX; 10) Division of Epidemiology School of Public Health, University of
Texas Health Sciences Center, Houston, TX; 11) Alpert Medical School of
Brown University School of Medicine, Providence, RI; 12) Department of
Statistics & Biostatistics, Rutgers University, Piscataway, NJ; 13) Office of
Population Genomics, National Human Genome Research Institute,
Bethesda, MD; 14) Department of Biostatistics, University of Washington,
Seattle, WA; 15) Department of Preventive Medicine, University of Tennes-
see, Memphis, TN; 16) University of Oklahoma Health Sciences Center,
Oklahoma City, OK; 17) Missouri Breaks Industries Research Inc, Timber
Lake, SD; 18) Department of Medicine, Weill Cornell Medical College, New
York, NY; 19) Medstar Research Institute, Washington, DC.
Genome-wide (GWAS) and candidate gene association studies have iden-
tified ~40 genes/genomic regions assoicated with high density lipoprotein
cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), and triglyc-
erides (TG). The majority of these studies have been performed in popula-
tions of European-descent, and itis unclear if these associations will general-
ize to other populations. The Population Architecture using Genomics and
Epidemiology (PAGE) network was established in 2008 to characterize
GWAS-identified variants in diverse population-based studies including Ath-
erosclerosis Risk in Communities, Cardiovascular Health Study, Coronary
Artery Risk Development in Young Adults, Multiethnic Cohort, National
Health and Nutrition Examination Surveys, Strong Heart Family Study, and
Women'’s Health Inititative. We targeted GWAS-identified SNPs in at least
two PAGE studies and performed tests of association assuming an additive
genetic model adjusted for age and sex followed by a fixed effects meta-
analysis for fasting HDL-C, LDL-C, and In(TG) levels in ~20,000, ~9,000,
and ~2,500 self-identified European American (EA), African American (AA),
and Mexican American (MA) adults regardless of lipid lowering medication
use. With these sample sizes, we had 80% power at p<0.05 to detect effect
sizes (B) as low as 0.46, 0.69, and 1.30 for HDL-C; 0.86, 1.28, and 2.43
for LDL-C; and 0.02, 0.03, 0.05 for In(TG) for EA, AA, and MA, respectively.
As expected, most SNPs tested were significant at p<0.05 for EA (21/23,
18/19, 10/11) and less so for AA (8/23, 9/19, 5/11) and MA (6/16, 6/12, 7/
8) for HDL-C, LDL-C, and In(TG), respectively. Little overlap was identified
across the populations for the three traits: 8/23, 8/19, and 4/11 were signifi-
cant in both EA and AA while 4/16, 3/12, and 3/8 were significant in all
three groups for HDL-C, LDL-C, and In(TG), respectively. All overlapping
associations were significant in the same direction. SNPs that were signifi-
cant across all three groups included LPL rs2197089, LPL rs328, LPL
rs6586891, and APOA5 rs3135506 for HDL-C; PCSK9rs11206510, PCSK9
rs11591147, and LDLR rs6511720 for LDL-C; and GCKR rs1260326,
MLXIPL rs17145738, and ANGPTL3 rs1748195 for In(TG). Results from
this PAGE study suggest that GWAS-identified variants from studies of
European-descent may not necessarily generalize to other populations pos-
sibly due to differences in effect sizes, allele frequencies, and linkage dis-
equilibrium.
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Impact of Coagulation Factors on Myocardial Infarction-A hospital
based study. S. Dayakar”?, S. Komandur®#, P. K. Parvathi Thavanati®, S.
Naik®, V. Bhupesh Kumar', B. Shyamala Sasekeran®, M. D. Sadhnani’. 1)
Department of Clinical Biochemistry, Institute of Genetics and Hospital for
Genetic Diseases,Osmania University,Begumpet,Hyderabad-500016,Indi-
a,Email:dayaphdgenetics@gmail.com; 2) Apollo Hospitals Educational &
Research Foundation, Apollo Health city, Jubilee hills, Hyderabad-500033,
India; 3) Department of Molecular Medicine, Apollo Health city, Jubilee hills,
Hyderabad-500033, India; 4) Department of Cytogenetics, Vijaya Diagnostic
Centre, Himayatnagar, Hyderabad -500029, India; 5) Instituto de Genet-
ica,Dpto.de Biologia Molecular Y Genomica,Centro Universitario de Cien-
cias de la Salud,Universidad de Guadalajara, Guadalajara, Jalisco, Mexico;
6) Heart Institute, Apollo Health city, Jubilee hills, Hyderabad-500033, India.

Advances in understanding the pathophysiology of Myocardial Infarction
(MI) have led to a marked increase in the development of biomarkers for
diagnosis, risk stratification, therapeutic decision-making, and assessment
of clinical outcomes. It has been shown that,the incidence of Ml was related
to be high in the presence of various polymorphisms among the genes
encoding for various factors, including haemostatic under the influence of
environmental predisposition i.e., life styles factors like smoking, alcohol
consumption, dietary habits etc. However, their contribution in the develop-
ment of myocardial infarction (MI) remains controversial.

In the present study, we assessed the sequence variations in three coagu-
lation factors, glycoprotein llb/llla (PI?), factor V Leiden (FVL) and Prothrom-
bin (FII), in 102 patients with Ml and 112 controls(who had not documented
history of either stable or unstable angina or myocardial infarction). PIATA
genotype was observed in 58.7%, PIA"A2 in 20.61% and PI*?A2 in 20.61%
among the patients group. While in control group, 83.92% had PIA"A1 geno-
type,12.5%PI1A"A2 and 3.57% carried P1#?/A2, which indicated that P1** was
2.4 times higher in patient group. Only one patient carried FV Leiden
(G1619A) while another patient showed FII mutation (G20210A), both in
heterozygous state. Owing to a small number with mutation, statistical analy-
sis was carried out for risk factors (smoking status, hypertension, hyper-
cholesteremia and diabetes mellitus) that differed significantly (P value
0.001, <0.0001, 0.0024 and <0.0001 respectively) between the patient and
the control groups.

It can be concluded that, an understanding of gene-environment interac-
tions along with inherited markers can ultimately be used to manage complex
diseases through a better utilization of diagnosis,application of pharmacoge-
netics and genetic counseling.
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Genome-wide linkage and follow-up association analyses of carotid
plaque in Caribbean Hispanics. C. Dong’, A. Beecham? D. Cabral,
S.H. Blanton? R.L. Sacco™?3, T. Rundek’. 1) Department of Neurology,
University of Miami, Miami, FL; 2) John T. McDonald Department of Human
Genetics, John P Hussman Institute for Human Genomics, University of
Miami, Miami, FL; 3) Department of Epidemiology, University of Miami,
Miami, FL.

Atherosclerosis, a complex subclinical cardiovascular disorder with a sub-
stantial genetic component, is the pathology underlying most ischemic
strokes and heart attacks. Dissecting the genetic underpinnings of athero-
sclerosis, therefore, is of great value in assessing an individual’s future risk
for stroke and cardiovascular disease. This study sought to identify genetic
loci influencing carotid plaque in two independent samples. B-mode ultra-
sound was performed to determine the presence and area of carotid plaque.
Power transformation on total plaque area was first conducted to reduce the
skewness and kurtosis in both linkage and follow-up association analyses.
Variance components analysis was performed to test for linkage using 383
autosomal microsatellite markers in 1,308 subjects from 100 Dominican
families. Generalized linear models were used to investigate the association
between plaque traits and 18,917 single nucleotide polymorphisms (SNPs)
under 1-LOD down regions of linkage peaks in an independent community-
based dataset (N=928, 41% Dominicans) from the Northern Manhattan
Study (NOMAS). Principal component approach was employed to control
for population stratification in the follow-up association analysis. After adjust-
ment for age, hypertension, diabetes mellitus, cigarette pack-years, body
mass index, and waist-to-hip ratio, significant heritability was detected for
plaque presence (h?=0.50+0.14, p<0.0001) and plaque area (h?=0.17+0.04,
p<0.0001). Quantitative and dichotomous trait linkage analyses obtained
similar results and identified four regions with multipoint LOD scores >2.00
on 7936, 11p15, 14q32 and 15923. In the follow-up association analysis of
four linkage peaks, several SNPs in or near SOX6, FSD2, AP3S2 and
EFTUD1 were associated with carotid plaque traits with a nominal p £0.0005
in the NOMAS dataset and with a p £0.01 in a Dominican subset. Our
findings indicate that carotid plaque has considerable heritability and may be
influenced by loci on chromosomes 11p15, 14932 and 15g23 in Caribbean
Hispanics. The SOX6 gene within the Bone Morphogenic Protein pathway
may be of particular interest and could be a candidate for carotid plaque.
Further studies in larger populations are needed to validate the observed
association, as well as in depth investigation of the genes in these regions to
provide fundamental insight to the understanding of atherosclerotic disease.
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LPA common variation is associated with Lp(a) levels and myocardial
infarction in non-Hispanic blacks in the Third National Health and
Nutrition Examination Survey. L. Dumitrescu™?, K. Glenn’, K. Brown-
Gentry', C. Shephard®, M. Wong®, M.J. Rieder®, J.D. Smith® D.A. Nicker-
son®, D.C. Crawford"-2. 1) Center for Human Genetics Research, Vanderbilt
University, Nashville, TN; 2) Department of Molecular Physiology and Bio-
physics, Vanderbilt University, Nashville, TN; 3) Department of Genome
Sciences, University of Washington, Seattle, WA.

Lipoprotein(a) [Lp(a)] levels are an emerging risk factor for cardiovascular
disease (CVD) and have been shown to be highly heritable. While much of
the genetics impacting Lp(a) levels has been attributed to the kringle V-2
(KIV-2) copy number variant in LPA, the gene that encodes the apo(a)
component of Lp(a), the remaining variance has yet to be explained. Cur-
rently, the role of other cis-acting factors in LPA to the contribution of Lp(a)
levels and its relevance to CVD is not completely understood. Furthermore,
the extent to which these genetic variants can help to explain the significant
differences in levels and risk across diverse populations is sorely understud-
ied. To identify genetic variants associated with Lp(a) levels and possibly
myocardial infarction (Ml), 20 tagSNPs in LPA were genotyped in 7,159
individuals from the Third National Health and Nutrition Examination Survey
(NHANES 111). NHANES Il is a diverse population-based survey with sam-
ples linked to hundreds of quantitative traits, including serum Lp(a). Using
linear regression, 19 SNPs were tested for an association with transformed
Lp(a) levels adjusting for age and sex. Tests of association between LPA
variants and possible/probable myocardial infarction (MIl) were also per-
formed on a subset of participants that underwent electrocardiogram exami-
nation. Across the three different NHANES subpopulations (non-Hispanic
whites, non-Hispanic blacks, and Mexican Americans), 15 of the 19 SNPs
tested were strongly associated with Lp(a) levels in at least one subpopula-
tion at p<0.0001. The strongest association (rs1652507, p=5.4x10"34, p=-
0.54) was found in Mexican Americans. This association was also observed
in non-Hispanic blacks (p=1.1x10-1°, B=-0.45) but not in non-Hispanic whites
(p=0.57, p=0.21). The additive effects of these associated alleles explained
up to 12% of the variance in observed for Lp(a) levels. Additionally, five
SNPs were associated with Ml risk in non-Hispanic blacks at p<0.05. In
contrast to previous reports in non-Hispanic whites, alleles associated with
increased Lp(a) levels were also associated with decreased risk of Ml in
non-Hispanic blacks. These results demonstrate that genetic variation within
LPA, outside and independent of the KIV-2 region, is associated with Lp(a)
levels in the general population and may be associated with Ml risk in non-
Hispanic blacks in a paradoxical manner compared to non-Hispanic whites.
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The transcriptome of human epicardial, mediastinal and subcutaneous
adipose tissues in men with coronary artery disease. S. Guaugue-
Olarte’, N. Gaudreault’, D. Fournier’, P. Mauriége?, P. Mathieu’, Y.
Bossé’-3. 1) Centre de recherche Institut universitaire de cardiologie et de
pneumologie de Québec, Laval University, Québec, Canada; 2) Division
of kinesiology, Department of social and preventive medicine, Faculty of
medicine, Laval University, Québec, Canada; 3) Laval University Hospital
Research Center (CRCHUL), Québec, Canada.

The biological functions of epicardial adipose tissue (EAT) remain largely
elusive. However, the proximity of EAT to the coronary arteries suggests a
role in the pathogenesis of coronary artery disease (CAD). Objectives of
this study were to identify genes that are up- or down-regulated among
three adipose tissues (AT), namely EAT, mediastinal and subcutaneous and
to study their possible relationships with the development of cardiovascular
diseases. Samples were collected from patients undergoing coronary artery
bypass grafting surgeries. Gene expression was evaluated in all three AT
depots of six men using the lllumina® HumanWG-6 v3.0 expression Bead-
Chips. The Significant Analysis of Microarrays (SAM) method was utilized
to identify genes differentially expressed among the fat depots. The false
discovery rate and the fold change thresholds were set at 10% and 2.0,
respectively. The Ingenuity Pathway Analysis system was used to identify
the principal biofunctions among differentially expressed genes. The expres-
sion of four genes of interest was verified by quantitative PCR (qPCR) in
six technical and 25 biological replicates. Twenty-two and 72 genes were
up-regulated in EAT compared to mediastinal and subcutaneous AT, respec-
tively. Ninety-four were down-regulated in EAT compared to subcutaneous
adipose depot. However, none were significantly down-regulated in EAT
compared to mediastinal fat. The expression of the adenosine A1 receptor
(ADORAU1), involved in myocardial ischemia, was significantly up-regulated
in EAT. Levels of the prostaglandin D2 synthase (PTGDS) gene, recently
associated with the progression of atherosclerosis, were significantly differ-
entin the three pairwise comparisons (epicardial > mediastinal > subcutane-
ous). The results of ADORA1 and PTGDS were confirmed by gqPCR in
biological replicates. Overall, the transcriptional profiles of EAT and mediasti-
nal AT were similar compared to the subcutaneous compartment. Despite
this similarity, two genes involved in cardiovascular diseases, ADORA1 and
PTGDS, were up-regulated in EAT. These results provide great insights
about the biology of the EAT and its potential implication in CAD.
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Stem Cell Regulatory Gene Polymorphisms Associated with the Pro-
motion of Coronary Artery Disease in Tobacco Smokers. K.L. Hamilton-
Nelson’, I. Konidari’, P. Goldschmidt-Clermont?, M.A. Pericak-Vance', D.
Seo?, R. Levitt’, G.W. Beecham’. 1) John P Hussman Institute for Human
Genomics, Univ Miami, Miller School of Medicine, Miami, FL; 2) Department
of Medicine, Division of Cardiology, Univ Miami, Miller School of Medicine,
Miami, FL; 3) Department of Anesthesiology, Univ Miami, Miller School of
Medicine, Miami, FL.

BACKGROUND While it is known that CAD is heritable and significantly
impacted by tobacco smoke, the mechanisms remain elusive. Recent evi-
dence suggests that biologic variability in stem cell mediated vascular repair
may play an important role in coronary artery disease (CAD). We hypothesize
that functional polymorphisms in stem cell regulatory genes underlie the
promotion of CVD by tobacco smoke in susceptible individuals. To investi-
gate this further, we analyzed a set of 43 candidate genes known to be
involved in the regulation of stem senescence and that could affect stem
cellmediated vascular repair. METHODS An existing dataset of 1050 cardiac
catheterization patients, used in the first genome-wide association study of
anatomic coronary artery disease served as the dataset for these analyses.
Cardiac angiograms were used to assign a CAD burden index based on
size and location of coronary lesions. Smoking status was self-reported.
Genotype data were generated using the Affymetrix SNP array 6.0 platform
for 900,000 SNPs. Data integrity was ensured with extensive quality controls
including sample filters (gender consistencies, efficiency thresholds, etc),
SNP filters (Hardy-Weinberg equilibrium, genotyping efficiency, MAF, etc).
EIGENSTRAT methods were used to correct for population substructure.
Linear regression implemented with PLINK software was used to conduct
candidate gene association analyses. Analyses were adjusted for choles-
terol, blood pressure, age, sex, and population substructure. Since the stem
cell reservoir is known to decrease with age and smoking status, interaction
terms between SNP and age, and SNP and smoking status were included in
the model. RESULTS Preliminary analyses indicate significant associations
between CAD and SNPs in stem cell regulatory genes WNT7A, WNT5A,
and MEF2A among smokers (p<0.006). More comprehensive analyses are
being conducted to further define the association between these candidate
genes and smoking status in these subjects. CONCLUSION These data
indicate for the first time that WNT7A, WNT5A and MEF2A may be implicated
in the promotion of CAD by tobacco smoke. Confirmation in our larger
dataset is underway as well as analyses in different populations with differing
racial representation. These data provide new insights into how tobacco
smoke may promote CAD by altering stem cell mediated vascular repair.
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Evidence for a novel locus influencing longitudinal adult body weight
chang from the CHARGE Consortium. C.E. Jaquish’-%, C.C. White?, K.
North®, K. Monda®, M.H.J Lee* A.D. Johnson®, M. Zillikens®, T.B. Harris’,
A.V. Smith8, V. Gundnason®®, C.M. van Duijn®'%, A.C.J.W. JanssensS, A.
Hofman®, A.G. Uitterlinden®, M. Feitosa’, I. Borecki'’, L.A. Atwood?, J.
Dupuis?, L.A. Cupples?, C.S. Fox®. 1) NHLBI/NIH, Bethesda, MD; 2) Depart-
ment of Biostatistics, Boston University School of Public Health, Boston,
MA,; 3) University of North Carolina at Chapel Hill, School of Public Health,
Chapel Hill, NC; 4) Department of Neurology, Boston University School of
Medicine, Boston, MA; 5) Division of Intramural Research, National Heart,
Lung and Blood Institute (NHLBI),NHLBI’s Framingham Heart Study; 6)
Department of Internal Medicine, Erasmus Medical Center, Rotterdam, The
Netherlands; 7) Laboratory of Epidemiology, Demography, and Biometry,
Intramural Research Program, National Institute on Aging, Bethesda, MD;
8) 8lcelandic Heart Association, Kopavogur Iceland; 9 University of Iceland,
Reykjavik, Iceland; 9) University of Iceland, Reykjavik, Iceland; 10)
10Department of Epidemiology and Biostatistics, Erasmus University Medi-
cal Center,Rotterdam, The Netherlands; 11) Division of Statistical Genomics,
Department of Genetics, Washington University, St. Louis, MO.

Weight gain is adversely associated with many cardiovascular risk factors
such as blood pressure, lipids and glycemia. Few studies have looked at
the underlying genetic contribution to change in body weight over the adult
life span. We conducted a genome wide association study (GWAS), meta-
analysi,s and expression SNP (eSNP) analysis of weight change between
20 and 65 years of age in 17,730 individuals of European descent from 6
cohorts participating in the CHARGE consortium. Longitudinal weight
change was modeled using a mixed model with random effects, adjusting
for age, age squared and sex among individuals with at least two weight
measures at study examinations. GWAS and meta analysis revealed that
no loci achieved genome - wide significance. However, several loci showed
suggestive evidence of association (p<9x10-5 ). To further characterize
these associations, we utilized eSNPs previously reported in the literature
to be associated with altered expression in adipose tissue . After correcting
for the number of eSNPs tested (5,182), we observed a suggestive signal at
the PAX8 locus (p=7.69x10-5) . PAX genes encode a family of transcription
factors that are required for the formation of several tissues in the mammalian
embryo. In the thyroid gland, PAX8 is essential in thyroid development and
function. PAX8 has been shown to activate expression of several thyroid-
specific genes and has been associated with congenital hypothyroidism.
Thus, through its action in the thyroid gland PAX8 provides a novel candidate
gene and plausible biological pathway for its association with weight change.
Further studies are required to replicate and validate these findings.
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Rare coding mutations and risk for early-onset myocardial infarction:
an exome sequencing study of 1,300 cases and controls. S. Kathiresan
for the NHLBI’s Exome Sequencing Program - Early-onset Myocardial
Infarction Project. Program in Med & Pop Genetics, Broad Institute, Cam-
bridge, MA.

Myocardial infarction (MI), the leading cause of death in the United States,
is a heritable phenotype and the role for inheritance is greatest when Ml
occurs early in life. Genome-wide association studies of common variants
have identified at least 13 loci associated with early-onset MI; however,
the modest proportion of overall heritability explained by common variants
suggests that low frequency (0.5% to 5% frequency) or rare (<0.5% fre-
quency) variants may contribute to risk for early-onset M. To test the hypoth-
esis that rare coding mutations contribute to early Ml risk, the U.S. National
Heart, Lung, and Blood Institute’s Exome Sequencing Program Early-onset
MI Project is conducting a large-scale exome sequencing experiment. We
are exome sequencing 650 cases with early onset-MIl (men £50 and women
£60; 450 of whom are of European ancestry and 200 of whom are of African
American ancestry) and 650 controls free of MI. To enrich for protective
alleles, we have specifically selected controls from population-based cohort
studies with a high predicted risk for Ml (based on traditional risk factors)
but who are free of incident Ml on follow-up. We are using solution-based
hybrid selection to selectively capture and enrich the exome and next-
generation sequencers (lllumina GAll) to sequence the exome. We have
targeted 32.7 megabases at 188,260 exons from 18,560 genes. In the first
108 exomes sequenced, for each individual, we have generated ~6 billion
bases of sequence, allowing for each targeted base to be read, on average,
177 times. For each individual, approximately 86% of all bases were covered
with at least 20x depth. We are comparing several statistical methods
recently developed to analyze the contribution of rare variants to complex
traits including combined multivariate and collapsing methods (Li and Leal),
weighted sum tests (Madsen and Browning), variable threshold tests (Price,
Kryukov and Sunyaev), and c-alpha (Neale, Roeder, and Daly)]. The tests
incorporate computational predictions of functional effects of rare variants.
We have also implemented a network-based test that searches for sub-
networks of genes with a significant difference in rare variant burden between
cases and controls. We will present initial analyses for 1300 exomes at
ASHG 2010.
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Effect of rs662799 (APO A5/A4/C3/A1) on HDL-C concentration is modi-
fied by physical activity. H. Kitajima’3, K. Yamamoto’, K. Ohnaka?, R.
Takayanagi®, S. Kono“. 1) Division of Genome Analysis, Research Center for
Genetic Information, Medical Institute of Bioregulation, Kyushu University,
Fukuoka, Japan; 2) Department of Advanced Medical Initiatives, Faculty of
Medical Science, Kyushu University, Fukuoka, Japan; 3) Department of
Medicine and Bioregulatory Science, Graduate School of Medical Sciences,
Kyushu University, Fukuoka, Japan; 4) Department of Preventive Medicine,
Faculty of Medical Science, Kyushu University, Fukuoka, Japan.

Serum high-density lipoprotein cholesterol (HDL-C) concentration is regu-
lated by both genetic and life-style factors. Recent genome-wide association
(GWA) studies have identified genetic variants related to HDL-C concentra-
tion. However, interaction between these variants and lifestyles has
remained to be elucidated. We report here replication association analysis
for the SNPs identified in the previous GWA studies, and SNP-lifestyle
interaction analysis in the Japanese general population. We selected 15
SNPs of which MAF were over 0.1 in the HapMap JPT among the SNPs
shown to be significantly associated with HDL-C concentration in GWA
studies. The selected SNPs were located on the CETP, APO A5/A4/C3/A1,
LIPC, LPL, LIPG, ABCA1, LCAT, ANGPTL4, APOB, GALNT2, NR1H3,
MADD-FOLH1, FADS, MVK-MMAB, or chromosome 17p13.3 locus. We
genotyped these SNPs in the Japanese ongoing cohort study (7,052 sub-
jects) with TagMan assay. First, we evaluated the association with HDL-C
concentration adjusted for sex, age, BMI, alcohol consumption, smoking,
and physical activity. The six SNPs, rs3764261 (CETP), rs662799 (APO
A5/A4/C3/A1), rs1800588 (LIPC), rs10503669 (LPL), rs2156552 (LIPG),
and rs4149268 (ABCA1) showed significant associations. The effect size
of additive model was 9.6, 6.7, 5.0, 6.5, 3.7, and 2.6 mg/dl, and the P-
value was 6.9x107%3, 2.1x105, 1.8x1022, 7.0x107"°, 1.4x10”7, and 2.0x10"
7, respectively. The remaining SNPs did not show significant associations.
Second, we conducted the SNP-environment interaction analysis for these
six SNPs. We found that rs662799 showed a significant interaction with
physical activity in the condition of adjustment for sex, age, BMI, alcohol
consumption, and smoking (P-value=0.008). Based on the result, we further
analyzed the mean HDL-C concentration in each genotype and physical
activity category. The differences of adjusted mean HDL-C concentration
between the low and the high physical activity category were 0.6, 1.4, and
3.5 mg/dl in the risk allele homozygosity (G/G), heterozygosity (G/A), and
non-risk allele homozygosity (A/A), respectively. In summary, we have con-
firmed the six loci significantly associated with HDL-C concentration in the
Japanese general population cohort. The effect of the rs662799 (APO A5/
A4/C3/A1) on HDL-C concentration may be modified by the physical activity.
The risk allele G/G subjects may have an impaired adaptation to physical
activity that could result in higher risk of atherosclerosis.
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The role of calcineurin pathway genes polymorphisms in cardiac
parameters variability in normal subjects and patients with cardiovas-
cular diseases. O.A. Makeeva'?, V.M. Shipulin®, O.G. Polovkova', A.A.
Lezhnev®, T.V. Zheykova', E.V. Kulish*, K.V. Puzyrev', I.A. Goncharova’,
I.V. Tsimbal’uk? V.P. Puzyrev’. 1) Research Institute of Medical Genetics
SB RAMS, Tomsk, Russia; 2) Research Institute of Complex Problems of
Cardiovascular Diseases SB RAMS, Kemerovo, Russia; 3) Research Insti-
tute of Cardiology SB RAMS, Tomsk, Russia; 4) Siberian State Medical
University, Tomsk, Russia.

Critical role of the calcineurin pathway (CP) in cardiac hypertrophy and
heart failure had been demonstrated by experiments in vitro and studies of
model organisms, though only few studies evaluated the role of CP genes
polymorphisms in cardiac parameters variability and relation to different
forms of cardiac remodeling. The aim of the study was to perform a system-
atic search for polymorphic variants in CP genes (PPP3R1, PPP3CA,
PPP3CB, GATA4, and NFATC4) and to investigate their possible influence
on myocardium characteristics in normal population and patients with cardio-
vascular diseases. Methods: A set of 30 polymorphisms with predicted
functional significance, including those leading to amino-acid substitutions;
variants in promoters; in predicted transfactor binding sites, and variants in
conserved regions had been genotyped. Additionally, tagging SNPs and
variants associated with cardiovascular phenotypes in previous researches
were studied. A control group consisted of 287 unrelated subjects selected
from general population according to normal echocardiographic parameters
(1100 medical records were analyzed), patients with arterial hypertension
(AH, n=250) and patients with ischemic heart disease (IHD, n=210) were
enrolled for the study. Cardiac biopsy samples from 60 patients who undergo
cardiac surgery were collected for CP genes expression profile study.
Results: An association of the PPP3R 1 promoter insertion-deletion polymor-
phism (5//56D) with left ventricular myocardium mass (LVMM), LVMM index,
and LV walls thickness had been revealed in normal population. 5//5D variant
was also associated with LVMM in patients with essential hypertension; the
presence of 5I/5] genotype was connected with larger echocardiographic
indexes both in normal subjects and patients with hypertension. An associa-
tion of the GATA4 rs804271 with echocardiography characteristics and
systolic blood pressure had been detected in healthy females; rs804271 was
related with the presence of left ventricular hypertrophy (LVH) in essential
hypertension group. PPP3CA tagSNP rs7696663 was associated with
LVMMI and other cardiac parameters in patients with AH. PPP3R1 tagSNP
rs11126176 and GATA4 rs10112596 and rs2898293 were associated the
presence of LVH in essential hypertension sample. This preliminary data
confirms the possible role of calcineurin pathway genes in cardiac remodel-
ing and other clinically relevant phenotypes.
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Bayesian analysis of hepatic lipase (LIPC) genetic variation suggests
different variants influence HDL-C level and HDL particle size. P.E.
Melton, K. Haack, T.D. Dyer, M.C. Mahaney, J.W. MacCluer, D.L. Rainwater,
J. Blangero, L. Almasy, S.A. Cole. Genetics Dept, Southwest Foundation
for Biomedical Research, San Antonio, TX.

The gene for hepatic lipase (LIPC) is known to have a major role in
lipoprotein metabolism and has been implicated as a regulator of HDL-C
concentration and HDL particle size reduction through the reverse choles-
terol transport pathway. However, the relationship between L/PC and HDL-
C levels and HDL particle size phenotypes remains unclear. One LIPC
promoter variant, -514C>T (rs1800588), has shown association with HDL-
C and related phenotypes in a number of studies and is presumed to be
functional. This study investigated the biological relationship between LIPC
genetic variation and HDL-C and five HDL size measures, median diameter
of particles containing apoA1 (A1), apoA2 (A2), unesterified cholesterol
(UC), esterified cholesterol (EC), and AHDL, the difference in fractional
absorbance patterns between large and small lipoprotein particles. We deep
sequenced 28.7 kb coding and conserved non-coding regions of L/IPC in
182 founders from 42 extended pedigrees and examined the resulting 625
single nucleotide polymorphism (SNP) genotypes in 1,336 Mexican Ameri-
can participants from the San Antonio Family Heart Study. Genetic associa-
tion was assessed with measured genotype analysis (MGA) and SNPs
with nominal p-values (p <0.1) were used in Bayesian Quantitative Trait
Nucleotide (BQTN) analyses. SNPs in high LD (r2>0.9) were grouped, with
the single member with the lowest MGA p-value representing the isocorrel-
ated redundant variant (IRV) set. BQTN identified 18 (five novel) potentially
functional SNPs with substantial posterior probabilities (pps > 0.50) associ-
ated with one or more of the six investigated phenotypes. Seven SNPs
demonstrated pps >0.95: two for HDL-C levels (rs1077834, rs16940299),
two for A1 (rs375372, rs12914232), one for A2 and UC (rs11071387), and
two for AHDL (rs485538, rs8023503). The SNP rs11071387 was associated
with four size phenotypes (A1, A2, UC, EC). The promoter SNP, rs1077834,
is in an IRV set with three other promoter SNPs, rs1800588, -763A>G
(rs10077835) and -250G>A (rs2070895). Promoter variants did not demon-
strate substantial pps with any of the five HDL-C size measures. Minor allele
frequency ranged from 0.0008 for +106481 G>A (HDL-EC, HDL-UC) to
0.4596 for rs375372 (A1). This comprehensive investigation of LIPC genetic
variation provides strong evidence that variants in addition to rs1800588
influence HDL-C levels and also suggests that different LIPC variants influ-
ence HDL-C levels and HDL particle size differentiation.
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Population diversity and GWAS-based genetic variants for BMI: The
PAGE Study. K.E. North™ 72, M. Fesinmeyer?, M.D. Ritchie®, N. Fran-
cescini’, P. Buzkova®, U. Lim® M. Quibrera’, M. Gross®, K. Glenn®, S.
Buyske’, C. Kooperberg? C.S. Carlson? R. Li®, C.A. Haiman®, L.R. Wil-
kens®, L.L. Marchand®, R.L. Prentice? L.H. Kuller’®, L. Hindorff, J. Man-
son’", C. Chen?, U. Peters® 1) Dept Epidemiology, Univ North Carolina,
Chapel Hill, NC; 2) Fred Hutchinson Cancer Research Center, Seattle, WA;
3) Center for Human Genetics Research, Vanderbilt University, Nashville,
TN; 4) Department of Biostatistics, University of Washington, Seattle, WA;
5) Cancer Research Center of Hawaii, Honolulu, HI; 6) Department of Labo-
ratory Medicine and Pathology, University of Minnesota, Minneapolis, MN;
7) Department of Statistics & Biostatistics, Rutgers University, Piscataway,
NJ; 8) Office of Population Genomics, National Human Genome Research
Institute, National Institutes of Health, Bethesda, MD; 9) Department of
Preventive Medicine, Keck School of Medicine, University of Southern Cali-
fornia, Los Angeles, CA; 10) Department of Epidemiology, University of
Pittsburgh, Pittsburgh, PA; 11) Department of Medicine, Harvard Medical
School, Boston, MA; 12) Carolina Center for Genome Sciences, Univ North
Carolina, Chapel Hill, NC.

The successes of genome-wide association studies (GWAS) in mapping
loci that influence complex traits advance our understanding of genomic
influences on common diseases. Translation of such knowledge into clinical
and public health applications requires exploration of these associations in
different ancestral groups. The NHGRI-supported ‘Population Architecture
using Genomics and Epidemiology (PAGE) consortium of population-based
studies accomplishes this by investigating the epidemiologic architecture of
well-replicated genetic variants associated with complex traits. PAGE is
comprised of CALiCo (Causal Variants Across the Life Course, a consortium
of ARIC, CARDIA, CHS, and SHFS), EAGLE (Epidemiologic Architecture
for Genes Linked to Environment, with participants from National Health and
Nutrition Examination Surveys), Multiethnic Cohort, and Women’s Health
Initiative studies. We selected twenty putative body mass index (BMI) related
SNPs identified by prior GWAS in European and European American popula-
tions, and genotyped each SNP in a diverse sample of up to ~70,000 subjects
representing European American (N=39,421), African American (N=14,573),
Mexican American (N=7,317), Asian and Pacific Islanders (N=3,236), and
American Indian (N=7,317) individuals. We compared allele frequencies
between ancestry groups and examined each SNP for departure from Hardy-
Weinberg equilibrium within each subpopulation. The association between
each SNP and BMI was analyzed stratified by PAGE site and self-identified
race using additive genetic models and linear regression (mixed models for
family relatedness), and adjusting for age and current smoking status specific
for each sex strata. Results were combined across study but within ancestral
groups using fixed effects meta-analysis techniques. Interestingly, some
well established genetic variants did not replicate in any population we
considered (for example, rs2815752 in NEGR1). However, several SNPs
did replicate in most of the populations, for example rs7498665 in SH2B1
demonstrated a significant effect (P < 0.05) in all but the Mexican American
subpopulation. Given known differences in allele frequencies and linkage
disequilibrium patterns across ancestral groups, our findings suggest a com-
plex architecture of BMI and the need for considering genetic, cultural, and
environmental population differences in interpreting the increasing body of
genetic associations emerging from well-replicated GWAS.

712/W

Comparative genomics and functional analysis of coronary artery dis-
ease associated chromosome 9p21 region. H. Ongen, T. Kyriakou, A.
Goel, M. Farrall, H. Watkins, J. Peden. Department of Cardiovascular Medi-
cine, Wellcome Trust Centre for Human Genetics, University of Oxford,
Oxford, Oxfordshire, United Kingdom.

Several independent genome wide association studies (GWAS) identified
a 53 kb region on chromosome 9p21 that is associated with coronary artery
disease (CAD), which is the most supported association to arise from CAD
GWAS to date. Recent studies in mouse knockout models and human cell
lines suggest that this region harbours elements that actin cis- and potentially
have a regulatory role in the expression of neighbouring genes CDKN2A
and CDKN2B. Phylogenetic footprinting and phylogenetic shadowing (a
comparative genomics approach using only closely related sequences) have
successfully identified conserved enhancer elements. Here we report phylo-
genetic footprinting and novel phylogenetic shadowing experiments
designed to identify enhancer elements in this 9p21 CAD associated region.
The information that would be gained by sequencing additional primates for
the phylogenetic shadowing experiment was assessed by simulation of the
sensitivity of detecting known functional elements as defined by the
ENCODE project. These simulations ascertained that the addition of Colobus
monkey, Owl monkey, and Dusky titi sequences to publicly available primate
sequences increases accuracy. Orthologous bacterial artificial chromosome
(BAC) clones for the 9p21 region from these three primates were sequenced
using the 454 sequencing technology. 11 primate specific conserved ele-
ments (PSCEs), ranging from 80 bp to 431 bp, were predicted within the
9p21 region. Of these 11 PSCEs, 5 were prioritised for functional analysis
based on putative histone modifications, DNase hypersensitive sites, and
transcription factor binding sites as reported by the ENCODE project. In
addition, another 8 mammalian conserved elements (MCEs) were identified
within the publically available 34 species alignments due to their deep con-
servation and supporting functional evidence from ENCODE. Of these 8
MCEs, 4 have recently been independently assayed for functional activity
and one was reported to be an enhancer. Ongoing work includes cloning
the 5 PSCEs and 8 MCEs in luciferase reporter vectors so that their enhancer
activity can be assayed in primary endothelial and smooth muscle cell cul-
tures.

713/W

A New Genetic Factor Influencing Pleoitropically Body Mass Index and
Venous Thrombotic Risk Identified by Means of GWAS. J.C. Souto’,
D.A. Tregouet?, A. Buil’, N. Saut’, A. Martinez-Perez®, M. Germain?, S.
Lopez®, J. Fontcuberta’, L. Almasy?* P. Morange®, J.M. Soria®. 1) Dept
Hematology, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain; 2)
INSERM, UMRS 937; Université Pierre et Marie Curie, Paris, France; 3)
Unit of Genomics of Complex Diseases. Research Institute Hospital de la
Santa Creu i Sant Pau, Barcelona, Spain; 4) Department of Population
Genetics, Southwest Foundation for Biomedical Reseach, San Antonio,
Texas, USA; 5) INSERM, UMRS 626, Université de la Mediterranée, Mar-
seille, France.

Body mass index (BMI) is an independent risk factor for myocardial
infarction, obesity and type 2 diabetes. In addition, recent data relate BMI
and obesity with venous thromboembolic (VTE) risk. However, it is unknown
if this relationship is due to common genetic causal factors. No one of the
several human genetic loci associated with obesity or BMI have been
involved in VTE risk. Methods: In order to identify genetic determinants of
BMI, we conducted a genome-wide association study by analyzing 317000
single nucleotide polymorphisms (SNPs) in the GAIT study, composed of
398 individuals belonging to Spanish extended pedigrees with unexplained
thrombophilia. Those SNPs showing significant p-values with BMI
(p<0.0001) were replicated in the French cohorts of the MARTHA Project
(419 patients with venous thrombosis and 1228 healthy controls) Results:
Several SNPs in the same region of chromosome 1 associated with the
BMI. The strong p-value was p = 0.000007. The same SNP showed a
significant association with VTE in the French cohort (p = 0.026). A haplotype
within this region also associated with thrombotic risk (OR 2.72, Cl 1.7 -
4.2; p = 0.00001). Both, the SNP and the haplotype are located in a gene
previously related to obesity. Conclusions: We have found a genetic determi-
nant of the BMI that is pleiotropically related with venous thrombosis risk.
The proposed research strategy (genomic search by means of a family
study plus replication in a case/control study, using populations with different
backgrounds) can be very helpful in the genetic analysis of many other
complex traits and diseases. Our result suggests the existence of acommon
genetic basis between obesity and VTE, which would be clinically relevant.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Interaction between Monoamine Oxidase A Gene Polymorphism and
Childhood Emotional Abuse on Susceptibility to Early Atherosclerosis:
A Twin Study. J. Yang’, V. Vaccarino?, J. Zhao'. 1) Biostatistics and Epide-
miology, University of Oklahoma HSC, Oklahoma City, OK; 2) Emory Univ,
Atlanta, GA.

Background: A functional promoter polymorphism in MAOA has been
implicated as a moderating factor in the relationship between childhood
trauma and adult behavior or mental disorders, which often co-occur with
cardiovascular disease (CVD). However, no previous study has examined
the role of MAOA in preclinical atherosclerosis. Hypothesis: MAOA genotype
is implicated in preclinical atherosclerosis and childhood trauma moderates
the association between MAOA polymorphism and early atherosclerosis.
Methods: We genotyped the MAOA polymorphism in a sample of 169 middle-
aged male twin pairs drawn from the Vietnam Era Twin Registry. Childhood
trauma, before age 18, was measured with the Early Trauma Inventory
and included physical, emotional and sexual abuse and general trauma.
Preclinical CVD was assessed by flow-mediated dilation (FMD) using ultra-
sound. Generalized estimating equation models were used to test main and
interactive effects of MAOA genotype and each domain of childhood trauma
on FMD, controlling for coronary risk factors. Results: General trauma was
the most prevalent childhood trauma (27.5%), followed by physical abuse
(21.1%), emotional abuse (17.5%) and sexual abuse (11.1%). For MAOA,
five repeated sequences were identified. Based on differential transcription
efficiency, twins were assigned to low activity group (2R, 3R or 5R), or high
activity group (3.5R or 4R). There was no significant evidence for a main
effect of MAOA genotype or childhood trauma on early atherosclerosis.
However, we identified a significant interaction between MAOA genotype
and emotional abuse on early atherosclerosis (p = 0.02), independent of
multiple covariates. In the absence of emotional abuse, low activity alleles
protected against subclinical CVD (mean FMD value: 6.24 in low activity
group vs. 4.61 in high activity group), but the presence of emotional abuse
reversed this association (mean FMD value: 4.17 in low activity group vs.5.26
in low activity group). Conclusion: This study provides the first evidence that
an interaction between MAOA gene polymorphism and childhood emotional
abuse influences the susceptibility for early atherosclerosis, independent of
traditional cardiovascular risk factors.

715/W
Genome-wide assomatlon study of intracranial aneurysm identifies
new loci. K. Yasuno™?, K. Bilguvar’-?, R.P. Lifton®2, M. Gunel'-?, The Genet-
ics of /ntracranlalAneurysm Consortium. 1) Dept Neurosurgery and Neurobi-
ology, Yale Univ Sch Med, New Haven, CT; 2) Dept Genetics, Yale Program
on Neurogenetics, Yale Center for Human Genetics and Genomics, Yale
Univ Sch Med, New Haven, CT; 3) Howard Hughes Medical Institute and
Dept Internal Medicine, Yale Univ Sch Med, New Haven, CT.
Saccularintracranial aneurysms are balloon-like dilations of the intracranial
arterial wall; their hemorrhage commonly results in severe neurologic impair-
ment and death. We recently reported a genome-wide association study
including 2,075 cases and 6,952 controls that identified 3 significant loci
with odds ratios ranging from 1.24 to 1.36 (Bilguvar et al., Nat Genet 40,
1472-7, 2008). This analysis had limited power and explained only a small
fraction of the risk of intracranial aneurysm. In order to increase the power
to detect new intracranial aneurysm loci, we conducted a second genome-
wide association study with discovery and replication cohorts from Europe
and Japan comprising 5,891 cases and 14,181 controls with ~832,000 geno-
typed and imputed SNPs across discovery cohorts. We identified three new
loci showing strong evidence for association with intracranial aneurysm in
the combined data set, including intervals on 18%11 .2 (P=1.1x10"2), on
13913.1 (P=2.5%10) and on 10q24.32 (P=1.2x10" Odds ratios for these
new loci were from 1.20 to 1.29. We also confirmed pr|or associations near
SOX17 (8911.23-9q12.1; P=1.3x10""2) and CDKN2A/B (9p21.3; P=1.5x10"
22y ltis noteworthy that several putative risk genes play a role in cell-cycle
progression, potentially affecting proliferation and senescence of progenitor
cell populations that are responsible for vascular formation and repair. We
will also present results from further follow-up study for 14 regions that
showed less significant association with intracranial aneurysm in the discov-
ery cohort.

716/W

Ancestral missense mutations in TMEM43 cause arrhythmogenlc right
ventricular cardiomyopathy in outbred populations. T. Young’, A.F.M.
Haywood?, N. Merner’, P. Syrris®, V. Booth?, J. Houston’, W. McKenna®,
KA. Hodgkmson’ 1) Faculty of Medicine, Memorial University, St. John’s,
NL, Canada; 2) Faculty of Science, Memorial University, St. John’s, NL,
Canada; 3) The Heart Hospital, 16-18 Westmoreland Street, London,
United Kingdom.

Background: Arrhythmogenic right ventricular cardiomyopathy (ARVC/D)
is considered a common cause of sudden death in the young. ARVC is
genetically heterogeneous with 8 identified genes, most of them structural
components of the cardiac desmosome. In 2008, we reported that an autoso-
mal dominant form, ARVD5, was due to a missense mutation (S358L) in a
highly conserved transmembrane domain of TMEM43, a gene of unknown
function. Previous studies across 15 unrelated ARVDS5 families of Newfound-
land ancestry showed that the S358L variant resided on a shared (ancestral)
haplotype and that the median age to death in untreated males was 40
years. The purpose of this study was to determine the role of TMEM43
mutations in outbred populations. Methods and Study Population: We
recruited 5 patients from 2 clinical sites in Canada and 151 from the UK,
and performed bidirectional, complete gene sequencing of TMEM43. We
identified several amino acid substitutions in highly conserved domains of
TMEMA43. Results: One variant was a ¢.934C>T, R312W change in 4 clini-
cally affected UK patients from three unrelated families. In one family, the
variant segregated with subjects manifesting minor clinical anomalies and
was absent in subjects with completely normal cardiac testing. The R312W
variant was reported in 4/500 controls in The ARVD/C Genetics Variants
Database (www.arvcdatabase). However, it is predicted to be deleterious
using bioinformatics software, and like the founder S358L variant, lies within
the highly conserved transmembrane domain of the TMEM43 protein. Inter-
estingly, when we compared disease haplotypes between unrelated UK
families, we discovered that the R312W variant resided on an identical
haplotype suggesting that this is a potentially lethal ancestral mutation in
the UK population. Conclusions: We speculate that a portion of sudden
death in the population is due to recent, relatively rare, variably penetrant
alleles in TMEM43. Pursuing family and population-based evidence
improves our ability to distinguish lethal alleles from benign variants. This
distinction is clinically relevant as implantable converter device (ICD) therapy
for primary prevention in both sexes and secondary prevention in males
significantly improves survival in S358L subjects. We are seeking other
patients with a clinical diagnosis of ARVC or a related disorder to improve
our ability to identify potentially lethal mutations using a similar approach.

717/W

Epilogue: Association of APOCIIl and APOAV gene with Coronar y
Artery Disease. V. BHUPESH KUMAR, S. NAIK?, V. KUMARS®, SUBASH?,

S. DAYAKAR"% M. D. SADHNANI'. 1) CLINICAL BIOCHEMISTRY
IGHGD, OSMANIA UNIVERSITY, HYDERABAD, ANDHRA PRADESH,
INDIA. EMAIL: bhupeshkumar_v@rediff.com; 2) HEART INSTITUTE,
APOLLO HEALTH CITY, JUBILEE HILLS, HYDERABAD, ANDHRA
PRADESH, INDIA; 3) DEPARTMENT OF NEPHROLOGY, CHRISTIAN
MEDICAL COLLEGE, VELLORE-632 004, TAMILNADU, INDIA; 4)
DEPARTMENT OF CARDIOLOGY, DURGABAI DESHMUKH HOSPITAL
AND RESEARCH CENTRE, ANDHRA MAHILA SABHA[AMS], UNIVER-
SITY ROAD, HYDERABAD- 500 044, ANDHRAPRADESH, INDIA; 5)
APOLLO HOSPITALS EDUCATIONAL AND RESEARCH FOUNDATION,
APOLLO HEALTH CITY, JUBILEE HILLS, HYDERABAD-500033,
ANDHRAPRADESH, INDIA.

Background: Coronary artery Disease (CAD) in India is associated with
high morbidity and mortality tends to be more severe and effects a younger
age group compared to the west. The genes governing lipid transport and
metabolism have always been considered as classical risk factors for CAD.
Aim and Design of study: The aim of the study is to examine the association of
polymorphisms in two Apolipoprotein genes APOCIII (C3238G), and APOAV
(T1131C) in Myocardial infarction (MI) subjects compared with healthy volun-
teers. The SNPs were selected on the basis of their function and published
evidence about their potential role in Ml to their association with CAD.
Methods: Genomic DNA is extracted from blood samples obtained of 150
MI subjects and 300 healthy volunteers following both inclusive and exclusive
criteria. DNA samples were genotyped for C3238G, variant using PCR-
RFLP assay and then DNA samples followed by genotyping T1131C variant
using ARMS-PCR assay. Result and Conclusion: The C3238G SNP of
APOCIII (S2 allele) tend to have high plasma Lipid concentrations was
shown a risk factor in MI subjects when compared with healthy volunteers.
The rare allele T1131C (CC allele) is also associated with elevated lipids
levels. The Haplotypes analysis performed for APOAV and ApoClll SNPs
indicated significant differences (P.001) in distribution. Most significantly, a
risk haploptype S2/C was obtained (P.001) and was associated with
increased lipid. Key words: APOC3/A5- Apolipoprotein C3/A5, SNP- Single
Nucleotide Polymorphism, ARMS-PCR- Amplification Refractory Mutation
System.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Model free Linkage Analysis of cIMT in the Jackson Heart Study. S.G.
Buxbaum’, L. Ekunwe’, E. Fox? D.F. Sarpong’, G. Evans®. 1) Jackson
Heart Study, Jackson State Univ, Jackson, MS; 2) Jackson Heart Study,
University of Mississippi Medical Center, Jackson, MS; 3) Wake Forest
University, Winston-Salem, NC.

The Jackson Heart Study is a longitudinal study of 5301 African Americans
in the Jackson, MS metropolitan area. Nested within the JHS is a family
study. While the targeted age bracket for the overall study population was
35-84 years, inclusion of adult relatives of the indexed families brought down
the lower limit of the age bracket to > 21 years. 374 autosomal microsatellite
markers were used to conduct a linkage analysis of carotid intima-media
thickness (cIMT) using data from 1091 full sibs and 305 half sibs.

Due to the prevalence of CVD among African Americans, furthering the
understanding of the genetics underlying CVD is likely to be of benefit. A
measure of subclinical atherosclerosis, the mean intima-media thickness of
the carotid artery segments was determined by B-mode carotid ultrasonog-
raphy.

Model free linkage analysis was conducted in the SIBPAL program in the
S.A.G.E. package. Two IMT measures were analyzed: sum45_1, a maxi-
mum likelihood estimate of average far wall cIMT at the optimal angle of
interrogation across the right and left common, bifurcation and internal
carotid arteries and CCA45_1, a maximum likelihood estimate of average
right and left common carotid far wall cIMT across circumferential views
collected at anterior, lateral and posterior angles of interrogation. Both mea-
sures were estimated to be 29% heritable based on full sib correlations in
FCOR in SAG.E..

Particularly strong evidence for linkage was found on chromosome 19p13.
A multipoint analysis of CCA45_1 gave a LOD score of 5.7 and a singlepoint
analysis gave a LOD of 5.1 at the same marker. At the same locus, sum45_
1 also had a peak and a multipoint LOD score of 2.5 and a singlepoint LOD
of 2.9.

Chromosome 3 also had significant linkage with sum45_1 (LOD=4.3) at
108 cM, but not with CCA45_1. Suggestive linkage was found on chromo-
some 12, but only with CCA45_1 (LOD=2.5). Singlepoint and multipoint
LOD scores of 4 and higher were found on chromosome 18 using CCA45_
1, while the highest LOD score for sum45_1 on chromosome 18 was 2.63
at the p arm telomere.

719/W

A Novel Locus For Dilated Cardiomyopathy Maps To Chromosome
20q12. G. Guo’, C. Hayward? A. Keogh?, P. Macdonald?, D. Fatkin™2. 1)
Molecular Cardiology Program, Victor Chang Cardiac Research Institute,
Sydney, NSW, Australia; 2) St Vincent's Hospital, Darlinghurst, NSW, Aus-
tralia.

Dilated cardiomyopathy (DCM) is a heart muscle disorder characterized
by dilation and contractile dysfunction of left and/or right ventricles that is
a major cause of morbidity and mortality. Approximately 20-30% of cases
of DCM have a positive family history suggesting a genetic etiology. Despite
the considerable genetic heterogeneity demonstrated to date in familial
DCM, the majority of families do not have mutations in any of the known
disease genes. We have identified a three-generation Australian family (38
members, 11 affected) with autosomal dominant inheritance of DCM. A
genome-wide (10 cM) linkage analysis was performed followed by 5 cM
and fine mapping. A disease-causing interval was identified on chromosome
20 between markers D20S872 and D20S96 (~10 cM) by parametric and
non-parametric analyses using ANALYZE and GENEHUNTER programs.
The maximum LOD score 4.34 at 6 = 0 was shown at marker D20S107 by
two-point analysis and a LOD score 4.35 was shown by multi-point analysis
(penetrance = 0.9). Twenty candidate genes including ACSS2, APBA2BP,
CTNNBL and STK4 in the interval have been screened, however a disease-
causing mutation has not yet been identified. Elucidation of the molecular
mechanisms underpinning familial DCM may provide a basis for new
approaches to disease prevention and treatment.

720/W

Quantitative Trait Loci for Brain Natriuretic Peptide Concentration
among African Americans at the Jackson Heart Study. S.K. Musani’,
S.G. Buxbaum?, R.S. Vasan®, A. Bidulescu?, H.A. Taylor’?, E.R. Fox". 1)
University of Mississippi Medical Center, 2500 North State Street, Jackson
MS 39216; 2) Jackson State University, Jackson MS; 3) Boston University,
Boston MA; 4) Morehouse School of Medicine, Atlanta GA.

Statement of Purpose: The level of serum Brain Natriuretic Peptide (BNP)
concentration is determined by cardiac pressure and volume overload. Fur-
ther, BNP concentration has been found to be correlated with severity of
heart failure. The purpose of this study is to investigate the extent of interindi-
vidual variation in plasma BNP levels among African Americans using micro-
satellite markers. Methods: We studied 1,300 Jackson Heart Study partici-
pants (mean age 55+12 years, 63% women) who underwent routine echo-
cardiography and testing for serum BNP concentration. Sex specific
multivariable models and Haseman-Elston regression were used to estimate
polygenic heritability. We also performed multipoint marker linkage analysis
using data from 402 microsatellite markers typed in 1,300 participants
belonging to 264 families. Summary of Results: Age and echocardiographic
variables respectively, accounted for 45% and 33% variation in log BNP
concentration in men and women, respectively. We observed multivariable
polygenic heritability of 0.237. Multipoint linkage analysis revealed regions
of significant linkage to log BNP on chromosome 5q15-g21 (LOD score
3.73), and suggestive linkage on chromosomes 7936 (LOD score 2.22) and
distal 16p (LOD score 2.78). The significant QTL on chromosome 5q15-
g21 is located near Proprotein convertase subtilin / kexin type 1 (PCSK1)
gene that has been reported to be associated with body mass index. Conclu-
sion: In this community-based sample, additive genetic effects explained
moderate proportion of variation in brain natriuretic peptide levels. Additional
analyses targeting significant linkage peak may provide more information
about the genetic loci that regulate BNP levels in African Americans.

721/W

Gene x environment interaction analysis reveals association of APOE4
genotype with adiposity in children of lower cardiorespiratory fitness.
J. Ellis”, A-L. Ponsonby™-#, A. Pezic', E. Williamson', J. Cochrane?, J. Dickin-
son?, T. Dwyer™2. 1) Murdoch Childrens Research Institute, Parkville, Victo-
ria, Australia; 2) Menzies Research Institute, University of Tasmania, Hobart,
Tasmania, Australia.

The plasma protein apolipoprotein E, encoded by the gene APOE, plays
a well established role in lipid metabolism. There are three isoforms of ApoE,
€2, €3 and €4, which are encoded by three alleles, E2, E3, and E4. Evidence
derived from animal models suggests that ApoE4 may be protective against
increased adiposity, however this has not been thoroughly investigated in
human populations. We examined the association of APOE genotype with
BMI and other measures of adiposity, including truncal fat mass and waist
circumference, among 8 year old children from the Tasmanian Infant Health
Study. 290 children were genotyped for the E2, E3 and E4 alleles of APOE.
As expected, overall APOE genotype was associated with lipid profile, espe-
cially low density lipoprotein cholesterol (LDL-C, p < 0.001). We also found
that overall APOE genotype was associated with adiposity (eg BMI: p =
0.01). When we dichotomized the genotype groups into E2-containing and
E4-containing, we found that the association with adiposity was specific to
the E4 allele with adiposity lower in the E4-containing group (BMI: Mean
difference -0.90 kg/m?; 95% CI -1.51, -0.28; p = 0.004). Adjustment for
potential confounders including age, sex, lipids, insulin and glucose did not
alter the association. We then considered the role of sex, physical activity
and cardiorespiratory fitness (CRF) as effect modifiers of the BMI-APOE4
association. APOE4 was associated with lower BMI only in those who were
below the median for CRF (high fitness mean BMI difference 0.07 kg/m?,
95% Cl: -0.6, 0.7, p = 0.83; low fitness mean BMI difference -1.8 kg/m?,
95% CI: -2.7, -0.8, p <0.001 (adjusted for age and sex); interaction p =
0.002). We conclude that APOEA4 is related to lower childhood adiposity.
APOE has not previously been identified as an adiposity determinant in
humans. We demonstrated that consideration of the ‘environment’ in which
the gene is expressed (in this case cardiorespiratory fitness level) may
yield novel findings related to the genetic architecture of complex traits
including adiposity.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Exome sequencing in a large dislipidemic family identifies candidate
genes for phospholipid transfer protein activity on chr. 19p. E.A. Rosen-
thal’, J. Ronald’, R. Rajagopalan’, G. Wolfbauer®, J.J. Albers*?®, J. Brunzell®,
M.J. Rieder?, D.A. Nickerson?, E.M. Wijsman™?3, G.P. Jarvik™2. 1) Division
of Medical Genetics, Department of Medicine, Univ Washington, Seattle,
WA; 2) Department of Genome Sciences, University of Washington, Seattle,
WA, 3) Department of Biostatistics, University of Washington, Seattle, WA;
4) Department of Pathology,University of Washington, Seattle, WA; 5) North-
west Lipid Metabolism and Diabetes Research Laboratories, Department
of Medicine, University of Washington, Seattle, WA; 6) Department of Medi-
cine, Division of Metabolisn, Endocrinology, and Nutrition, University of
Washington, Seattle, WA.

We combined next generation exome sequencing with quantitative trait
linkage analysis in large families to identify genes for lipid traits. In contrast
to simple Mendelian traits, where a simple model can be used to narrow
candidate mutations to a single causal variant, complex oligogenic traits,
such as lipid disorders, present additional challenges to gene discovery.
Such challenges include multiple underlying genes, each with multiple alleles
having different effect sizes, frequency distributions, and modes of inheri-
tance. The use of large families is expected to reduce genetic heterogeneity,
because fewer variants are expected to segregate within a family than in a
population. Furthermore, large families allow for the estimation of the effect
size of specific variants since the identical coding variant can be observed
multiple times. Sequence data allows for simultaneous analysis of multiple
linkage signals due to multiple traits in the same families. In this analysis,
we focus on phospholipid transfer protein activity (PLTPa), a trait implicated
in atherogenesis. We analyzed four large multigenerational pedigrees (F1-
F4, N=466) ascertained for familial combined hyperlipidemia (FCHL), using
multiallelic STRs, cardiovascular disease chip SNPs, and whole exome
sequence data. Linkage analysis was carried out with the MCMC-based
programs Loki, which employs an oligogenic model and can include SNPs
as covariates, and with Im_markers from MORGAN, which provides para-
metric lod scores. Notably, we did not detect linkage to, nor find any exomic
variation at, the PLTP structural locus on chr. 20. However, we detected
linkage between PLTPa and the LDLR region of chr. 19 in family F1 (lodmax=
3.2). Exome sequences of 11 selected individuals in family F1 revealed 311
variant sites at 104 genes and 4 open reading frames under the linkage
peak. Prioritization of these sites was based on cosegregation of the variant
allele with PLTPa. Further prioritization of genes was based on biological
factors including expression profile and GO terms; prioritization of variant
sites within genes was based on evolutionary conservation score, mutation
type, and predictive effect. Using this strategy, we identified mutations in
three genes, excluding LDLR, for further analysis. Details of these variants
will be presented.

723/W

Hunting for Novel Dilated Cardiomyopathy Genes using Haplotype
Sharing and Exome Sequencing. R.J. Sinke’, A. Pésafalvi’, P.A. van der
Zwaag’, J. Bergsma’, F. van Dijk’, D.J. van Veldhuisen?, K. van Spaen-
donck-Zwarts’, G. te Meerman', R.M.W. Hofstra’, M.P. van den Berg?, J.P.
van Tintelen”, J.D.H. Jongbloed’. 1) Department of Genetics, University
Medical Center Groningen, University of Groningen, Groningen, The Nether-
lands; 2) Department of Cardiology, University Medical Center Groningen,
University of Groningen, Groningen, The Netherlands.

Background: Idiopathic Dilated cardiomyopathy (DCM) is a heritable,
monogenic disorder in one-third of cases and is characterized by dilation
and impaired contraction of the left ventricle. DCM is genetically highly
heterogeneous and 240 genes are known to be involved. Mutations in these
genes can be identified in around 30% of index-patients. To identify novel
DCM genes we used an approach in which the Haplotype Sharing Test
(HST) and exome sequencing were combined. Haplotype sharing has been
shown to be a powerful tool for identifying candidate regions and disease-
causing genes. Moreover, exome sequencing was shown to be effective in
the identification of novel genes in monogenic disorders.

Methods: To localize novel DCM genes, 250K SNP genotyping was used
to identify shared haplotypes between patients from a single pedigree. The
HST was applied to (I) a family with 6 DCM patients and (II) a family with
3 DCM patients and 1 patient with reduced left ventricular function, yet not
fulfilling formal DCM criteria. To subsequently identify the corresponding
disease genes, exome sequencing using DNA of the probands of both
families was performed.

Results: The HST revealed a shared haplotype of 71 cM on chromosome
15, containing ~600 genes in family | and a 46 cM haplotype on chromosome
9, containing ~475 genes in family Il. Upon exclusion of known DCM genes
within these regions, exome sequencing revealed several potentially patho-
genic variants in both families. Carriership analysis in family members,
healthy controls and mutation analysis in our DCM cohort is in progress.

Conclusions: We identified potentially pathogenic variants in candidate
regions in two DCM families. Our results show that using a combined
approach of the HST and exome sequencing is highly promising in identifying
mutations in novel genes underlying inherited cardiomyopathies.

724/W

Genome-wide Linkage and Positional Candidate Gene Study of Blood
Pressure Response to Dietary Potassium Intervention: The GenSalt
Study. T.N. Kelly’, J.E. Hixson? D.C. Rao® H. Mei', T.K. Rice®, C.E.
Jaquish®, L.C. Shimmin? K. Schwander®, C. Chen’, D. Liu®, J. ChenS, C.
Bormans?, P. Shukla?, N. Farhana? C. Stuart?, P.K. Whelton’, D. Gu®,
J. He’8. 1) Dept Epidemiology, Tulane Univ, New Orleans, LA; 2) Dept
Epidemiology, Univ of Texas, Houston, TX; 3) Div Biostatistics, Washington
Univ, St. Louis, MO; 4) Division of Prevention and Population Sciences,
NHLBI, Bethesda, MD; 5) National Laboratyory of Medical Molecular Biology,
Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing, China; 6) Cardiovascular Insti-
tute and Fuwai Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, and Chinese National Center for Cardiovascular
Disease Control and Research, Beijing, China; 7) Office of the President,
Loyola University Health System and Medical Center, Maywood, IL; 8) Dept
Medicine, Tulane Univ, New Orleans, LA.

Genetic determinants of blood pressure (BP) response to potassium, or
potassium sensitivity, are largely unknown. We conducted a genome-wide
linkage scan and positional candidate gene analysis to identify genetic
determinants of potassium sensitivity. A total of 1,906 Han Chinese partici-
pants took part in a 7-day high-sodium followed by a 7-day high-sodium
plus potassium dietary intervention. BP measurements were obtained at
baseline and following each intervention using a random-zero sphygmoma-
nometer. Significant linkage signals (LOD>3) for BP responses to potassium
were detected at chromosomal regions 3924-g26.1, 3928, and 11922.3-
g24.3. Maximum multipoint LOD scores of 3.09 at 3g25.2 and 3.41 at
11q23.3 were observed for absolute diastolic (DBP) and mean arterial (MAP)
responses, respectively. Linkage peaks of 3.56 at 3g25.1 and 3.01 at
11923.3 for percent DBP response and 3.22 at 3q25.2, 3.01 at 3928, and
4.48 at 11923.3 for percent MAP response were also identified. AGTR1
SNP rs16860760 in the 3q24-g26.1 region was significantly associated with
absolute and percent systolic (SBP) responses to potassium (p-values=
0.0008 and 0.0006, respectively). Absolute SBP responses (95% CI) for
genotypes C/C, C/T, and T/T were: -3.71 (-4.02, -3.40), -2.62 (-3.38, -1.85),
and 1.03 (-3.73, 5.79) mmHg, respectively; and percent responses (95%
Cl) were: -3.07 (-3.33, -2.80), -2.07 (-2.74, -1.41), and 0.90 (-3.20, 4.99),
respectively. Similar trends were observed for DBP and MAP responses.
Genetic regions on chromosomes 3 and 11 may harbor important susceptibil-
ity loci for potassium sensitivity. Furthermore, the AGTR1 gene was a signifi-
cant predictor of BP responses to potassium intake.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Low frequency and rare variant analysis of serum lipid levels. K.
Rehnstrém?, A. Day-Williams', I. Surakka?, J. Kettunen?, T. Esko®, C. Lad-
envall, M. Mangino®, A-K. Petersen®, J. Eriksson’, L. Groop?, MR. Jérvelin®,
A. Metspalu®, O. Raitakari®, V. Salomaa’®, T. Spector®, E. Wichmann®, L.
Peltonen’, E. Zeggini*', S. Ripatti*?> on behalf of the ENGAGE consortium.
1) Wellcome Trust Sanger Institute, Hinxton, Hinxton, United Kingdom; 2)
Institute for Molecular Medicine Finland, FIMM, Helsinki, Finland; 3) Estonian
Genome Project of University of Tartu, Tartu, Estonia; 4) Department of
Clinical Sciences, Diabetes and Endocrinology, University Hospital Malmo,
Lund University, Malmd, Sweden; 5) Department of Twin Research and
Genetic Epidemiology, King’s College London, St. Thomas’ Hospital Cam-
pus, London, UK; 6) Institute of Medical Informatics, Biometry and Epidemiol-
ogy, Ludwig-Maximilians-Universitat, Munich, Germany; 7) University of Hel-
sinki, Department of Public Health, Helsinki, Finland; 8) Department of Epide-
miology and Public Health, Imperial College London, UK; 9) University of
Turku and Turku University Hospital, Turku, Finland; 10) National Institute
for Health and Welfare, Helsinki, Finland.

Numerous common genetic factors affecting serum lipid levels have been
identified in GWAS. However, these variants only explain part of the heritabil-
ity of these traits, and it is becoming increasingly clear that low frequency
and rare variants also play a role in lipid traits. Here, we have used available
genome-wide SNP data from 8 datasets from the ENGAGE consortium
(DG, Estonian biobank, Genmets, HBCS, KORA, Young Finns Study, NFBC
1966 and TwinsUK) cohorts totalling >17,000 individuals to examine the
role of low frequency/rare variants (MAF<0.05) affecting blood lipid levels
(HDL-C, LDL-C, total cholesterol (TC) and triglycerides (TG)). Low frequency
variants are typically discarded from analysis because of low power to detect
effects with single-point analysis. We followed a locus-specific approach
and tested for an accumulation of low frequency variants within genes.
Results were combined across cohorts using p value-based meta-analysis
allowing for differences in the direction of effect. The number of genes with
3 or more rare variants per cohort resulting in meta-analysis p<0.0001 was
12,15, 13 and 16 for TC, LDL-C, HDL-C and TG respectively. None of these
loci have previously been identified in GWA studies of common variants.
Unsurprisingly, there was overlap between genes with rare variants affecting
TC and LDL-C, in keeping with hits from previous GWAS using common
variants. The most significant result for LDL was obtained in the PVR gene
on chr19 (p=4*10-6 for LDL-C and p=7*10-5 for TC) and AKAP6 (p=6*10-
6 in LDL-C and p=9*10-6 in TC). The p-value threshold for genome-wide
significance correcting for the 23192 tests performed is 2.2*10-6 leaving
our results just outside genome-wide significance. The results need to be
followed up by rigorous quality control of the genotyping quality of the variants
contributing to the signals. Although GWAS platforms are strongly biased
toward common SNPs, we show that they can also be used to identify
association with low frequency/ rare variants. Data provided by large-scale
sequencing studies will further help clarify the role of low frequency and
rare variants affecting lipid traits. The next step of this study will be to
pursue in silico replication. Further, a similar analysis will be performed in
1000genomes-imputed data.
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Evaluation of Targeted Enrichment Strategies for Next Generation
Sequencing of Cardiomyopathy Associated Genes. S. Dames’, J.D.
Durtschi’, J. Stephens’, B. Funke®, H.L. Rehm?, K.V. Voelkerding’?. 1)
ARUP Institute for Clinical and Experimental Pathology, Salt Lake City, UT,
USA; 2) Department of Pathology, University of Utah School of Medicine,
Salt Lake City, UT, USA; 3) Department of Pathology, Harvard Medical
School, Cambridge, MA, USA.

Background: Targeted multigene enrichment is a bottleneck for imple-
menting next generation sequencing based diagnostic panels. Enrichment
strategies can generally be classified as amplification or hybridization cap-
ture based. This study compares enrichment and sequencing results using
long range PCR (LRPCR) and FEBIT (Lexington MA) array capture for
genes associated with hypertrophic cardiomyopathy (HCM). Array capture
technologies for targeted enrichment are an attractive alternative to PCR
based methods since they streamline workflow, and nullify amplicon/allele
drop out. Methods: 9 genes associated with HCM were enriched by LRPCR
and FEBIT capture. A previously assayed control and 2 Coriell samples with
short read archive (SRA) data were sequenced. A comparison of LRPCR
amplicon normalization was also performed using gel purification and equi-
molar pooling versus SequalPrep (Invitrogen, Carlsbad CA). 76 base-length
reads from lllumina GA IIX platform (San Diego CA) were analyzed using
CLCbio (Cambridge MA) and DNASTAR (Madison WI) alignment software.
RefSeq genes were used for sequence alignment of enriched libraries.
Additional filtering of FEBIT sequencing data was performed by whole-
genome alignment. Results: Analysis of the previously sequenced control
(Numina GAll; Sanger verified) reported no novel exonic variants between
LRPCR enriched samples. Furthermore, no exonic false positives/negatives
were found in any of the 9 genes. One gene associated with HCM, MYH6,
was excluded from the panel due to homology with MYH7 (51% gDNA;
80% mRNA). Analysis of the FEBIT sequence data showed co-capture of
the MYH6 gene, introducing false MYH?7 variants. Filtering of the FEBIT
sequence data by whole genome alignment reduced the number of false
variants observed in MYH7, but did not remove all false variants in other
HCM genes not previously observed due to gDNA co-capture. The specificity
of LRPCR for enrichment allowed for optimal alignment without the require-
ment of filtering, which dilutes coverage and may lead to aberrant variant
calls. Analysis of SRA data for the Coriell samples is underway to determine
variant correlation. Conclusions: FEBIT is an attractive technology but is
limited by co-capture for HCM gene enrichment. LR-PCR offers greater
target specificity, but is nontrivial in design, workflow, and implementation.
We are extending this work using RainDance technology as an alternative
enrichment strategy versus LRPCR with blinded HCM samples.
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Genome-wide association for anatomic coronary artery disease. G.W.
Beecham', K.L. Hamilton’, P. Goldschmidt-Clermont?, M.A. Pericak-
Vance’, D. Seo’. 1) Hussman Institute for Human Genomics, University
of Miami, Miami, FL; 2) Miller School of Medicine, University of Miami,
Miami, FL.

BACKGROUND Coronary heart disease is the leading cause of death in
the United States, with atherosclerosis of the coronary arteries (CAD) being
the major underlying etiology. Patients with CAD are more likely to suffer
a myocardial infarction or sudden cardiac death. CAD is highly heritable,
but there have been few genetic studies of anatomic CAD and the knowledge
of CAD genetics is limited. To further determine the etiology of anatomic
CAD, we have performed the first genome-wide association study of CAD,
using our dataset of 2,000 cardiac catheterization patients. METHODS Each
patient received cardiac catheterization and was assigned a CAD burden
index which measures their overall anatomic CAD burden based on size
and location of coronary lesions. Data were generated using the Affymetrix
SNP array 6.0 platform for 900,000 SNPs. Extensive quality controls tests
were performed to ensure the integrity of the data, including sample filters,
SNP filters, and EIGENSTRAT methods to correct for population substruc-
ture. We tested for association using linear regression using the PLINK
software package, and included smoking, cholesterol, blood pressure, age,
sex, and two vectors describing the population substructure of the sample.
RESULTS The first 1,050 samples are currently available for analysis.
Among them, we detected strong association (p < 0.00001) at 9 SNPs on
6 different chromosomes, in 7 different genes. One SNP met a conservative
Bonferroni threshold for genome-wide multiple testing correction (p-value =
0.05/782,000=6x10-8). This SNP was rs10206951 (p-value=2.6x10-8) on
chromosome 2 near the CREB1 gene (CAMP responsive element binding
protein). It is also located near the Kruppel-like factor 7 (KLF7) a gene
previously associated with type 2 diabetes, and as such proves to be an
interesting candidate. Another associated SNP, rs2786157 (7.3x10-7),
located in the chitinase, acidic gene (CHIA), a gene that is expressed in
pulmonary epithelial cells and is associated with asthma. The additional
1,000 samples are being genotyped and will be included in the final analysis.
CONCLUSION These signals are being further investigated in a larger
dataset. An additional 1,000 samples are currently being genotyped and
will be used to confirm these signals. These data provide promising results
that may lead to further insights into the genetics of anatomic coronary
artery disease.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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A Genome-Wide Association Study Uncovers a QTL of Adiponectin
on CDH13 Which Predicts Cardiometabolic Outcomes. C. Chung’, T.
Lin?>3, J. Chen*® H. Chang®, H. Leu*, H. Ho’, C. Ting’, S. Sheu®>, W.
Tsai® J. Chen®, S. Lin®, W. Pan’. 1) Inst Biomedical Sci, Academia Sinica,
Taipei, Taiwan; 2) Division of Cardiology, Dept of Internal Medicine, Kaohsi-
ung Medical University Hospital, Kaohsiung, Taiwan; 3) Dept of Internal
Medicine, Faculty of Medicine, College of Medicine, Kaohsiung Medical
University, Kaohsiung, Taiwan; 4) Cardiovascular Research Center,
National Yang-Ming University, Taipei, Taiwan; 5) Dept of Medical Research
and Education, Taipei Veterans General Hospital, Taipei, Taiwan; 6) Center
of General Education, Hsuan Chuang University, Hsinchu, Taiwan; 7) Tai-
chung Veterans General Hospital, Taichung, Taiwan; 8) College of Medicine,
National Cheng Kung University, Tainan, Taiwan.

The plasma adiponectin levels, a potential upstream and internal facet of
metabolic diseases and cardiovascular diseases, have a reasonably high
heritability. it has not been carefully examined upon whether other novel
genes may influence the variation of adiponectin level and the roles of these
genetic variants on subsequent clinical outcomes. Therefore, we aimed
not only to identify novel variants modulating plasma adiponectin but also
investigate whether these variants are associated with adiponectin related
metabolic traits and cardiovascular diseases. We conducted a genome-
wide association study (GWAS) on adiponectin levels by using genotypic
information derived from the lllumina HumanHap550 SNP chip in 382 young-
onset hypertensive (YOH) subjects to identify the quantitative trait loci asso-
ciated with the adiponectin levels. The culpable SNP variants for lowered
adiponectin were then tested for their association with risk of metabolic
syndrome, type 2 diabetes mellitus(T2DM), and stroke in an independent
community-based prospective cohort, the CardioVascular Disease risk FAC-
tors Two-township Study (CVDFACTS)(n=3350). The SNP (rs4783244)
most significantly associated with adiponectin levels was located in the intron
1of CDH13 gene in the first stage (p value=1.42x10-8). We further replicated
and confirmed the association between rs4783244 and plasma adiponectin
levels in an additional 559 YOH subjects (p value=6.87x10-17). This same
risk allele at CDH13 was also associated with higher risks of metabolic
syndrome, T2DM (in male) (OR=3.25,p=0.02) ,and stroke (OR=2.13; p=
0.002). These findings may broaden our understanding of the mechanisms
modulating adiponectin levels and their roles in the development of cardio-
metabolic diseases.
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Genetics of Coronary Atherosclerotic Plaque Rupture and Myocardial
Infarction. J.F. Ferguson’, M. Li®, J. He®, A.N. Qasim’, M.S Burnett?, J.M.
Devaney?, S.L. DerOhannessian™?, C.W. Knouff°, J.R. Thompson®, A.F.R.
Stewart’, T.L. Assimes®, J. Barnard®, P.S. Wild'%, H. Alllayee™, D. Absher’?,
L. Chen®, A.S. Hall'®"7, T. Quertermous®, S. Blankenberg'®, S.L. Hazen'®,
R. Roberts”, R. McPherson’, S. Kathiresan819.20.21.22 \/ Mooser®, H. Hako-
narson?®?, N.J. Samani'?3, S.E. Epstein®, D.J. Rader’?, M.P. Reilly"2, Well-
come Trust Case Control Consortium. 1) The Cardiovascular Institute, Uni-
versity of Pennsylvania, Philadelphia, PA 19104, USA; 2) The Institute for
Translational Medicine and Therapeutics, School of Medicine, University of
Pennsylvania, Philadelphia, Pennsylvania 19104, USA; 3) Biostatistics and
Epidemiology, University of Pennsylvania, Philadelphia, Pennsylvania
19104, USA; 4) Cardiovascular Research Institute, Medstar Health
Research Institute, Washington Hospital Center, Washington, DC 20010,
USA; 5) Genetics Division and Drug Discovery, GlaxoSmithKline, King of
Prussia, Pennsylvania 19406, USA; 6) Department of Health Sciences,
University of Leicester, Leicester LE1 7RH, UK; 7) Department of Medicine,
University of Ottawa Heart Institute, Ottawa K1Y4W?7, Canada; 8) Depart-
ment of Medicine, Stanford University School of Medicine, Stanford, Califor-
nia 94305, USA; 9) Department of Quantitative Health Sciences, The Cleve-
land Clinic Foundation, Cleveland, Ohio 44195, USA; 10) Department of
Medicine 1l, University Medical Center Mainz, Mainz 55131, Germany; 11)
Department of Preventive Medicine, Institute for Genetic Medicine, USC
Keck School of Medicine, Los Angeles, California 90033, USA; 12) Depart-
ment of Cardiovascular Sciences, University of Leicester, Leicester LE3
9QP, UK; 13) Leicester National Institute for Health Research Biomedical
Research Unit in Cardiovascular Disease, Glenfield Hospital, Leicester, LE3
9QP, UK; 14) HudsonAlpha Institute for Biotechnology, Huntsville, Alabama
35806, USA; 15) The Center for Cardiovascular Diagnostics & Prevention,
Cleveland Clinic, Cleveland, Ohio 44195, USA; 16) Leeds Institute of Genet-
ics Health and Therapeutics (LIGHT), University of Leeds, Leeds, UK; 17)
Multidisciplinary Cardiovascular Research Centre (MCRC), University of
Leeds, Leeds, UK; 18) Cardiovascular Research Center and Cardiology
Division, Massachusetts General Hospital, Boston, Massachusetts 02114,
USA; 19) Center for Human Genetic Research, Massachusetts General
Hospital, Boston, MA, USA, 02114; 20) Department of Genetics, Harvard
Medical School, Boston, Massachusetts 02115, USA; 21) Department of
Medicine, Harvard Medical School, Boston, Massachusetts 02115, USA,;
22) Program in Medical and Population Genetics, Broad Institute of MIT
and Harvard, Cambridge, Massachusetts02142, USA; 23) The Center for
Applied Genomics, Children’s Hospital of Philadelphia, Philadelphia, Penn-
sylvania 19104, USA.

Introduction: While the presence of coronary artery disease (CAD), as
measured by angiography, is present in the majority of myocardial infarction
(MI) cases, there are many individuals who do not develop MI despite having
considerable coronary atherosclerosis. We hypothesized that some genetic
risk for plaque rupture and Ml is distinct from that which relates to develop-
ment of atherosclerosis. Methods: We performed a meta-analysis across
eight genome-wide (~2.3 million genotyped and imputed SNPs) association
studies (GWAS) of CAD in European ancestry participants who were pheno-
typed through coronary angiography. In order to identify loci that predispose
to Ml in the setting of angiographic CAD (AngCAD; at least one coronary
artery with >50% stenosis), we compared patients with AngCAD and Ml
(AngCADMI+, N=5,783) to those with AngCAD but no Ml (AngCADMI-, N=
3,644). Using the DAVID Functional Annotation Tool, we examined enrich-
ment for certain functional themes for genes with SNPs with suggestive
association (P<0.0001) with AngCADMI+ compared to all genes on the
Affymetrix 6.0 array. Results: Our top finding (described elsewhere) for
association with AngCADMI+ was for SNPs at the ABO locus, a glycotransf-
erase gene. Using DAVID, we observed enrichment for certain functional
themes, including cell adhesion (enrichment score = 1.81, p=0.01) and
immunoglobulins (enrichment score = 1.7, p= 0.0001), as well as fibronectins
(enrichment score = 2.13, p=0.0001), and glycoproteins and genes with
N-linked glycosylation sites (enrichment score 1.59, p=0.008). Loci (e.g,
including 9p21) and pathways (e.g., lipid and fatty acid biosynthetic pro-
cesses) previously implicated in CAD by GWAS were not enriched in
AngCADMI+ patients. Conclusion: Genetic predisposition to Ml in the setting
of atherosclerosis may be distinct from that associated with the development
of atherosclerosis. Genes that encode proteins involved in cell-cell adhesion
and glycomic modifications may modulate plaque rupture and MI. These
findings suggest potential novel therapeutic avenues for prevention and
treatment of plaque rupture and MI.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Eight genetic loci associated with variation in lipoprotein-associated
phospholipase A2 (Lp-PLA2) mass and activity and CHD: Meta-analysis
of genome-wide association studies from five community-based stud-
ies. H. Grallert’, JC. Bis?, A. Dehghan®*, M. Barbalic®, C. Lu®, J. Baumert,
RB. Schnabel®, K. Rice’, JCM. Witteman®*, RP. Tracy®°, W. Koenig'®,
EJ. Benjamin®, CM. Ballantyne” on behalf of the CHARGE inflammation
working group. 1) Institute of Epidemiology, Helmholtz Zentrum Munchen,
Neuherberg, Germany; 2) Cardiovascular Health Research Unit and Depart-
ment of Medicine, University of Washington, Seattle, WA; 3) Department of
Epidemiology, Erasmus University Medical Center, Rotterdam, The Nether-
lands; 4) Member of the Netherlands Consortium on Healthy Aging; 5)
Genetics Center, University of Texas Health Science Center, Houston,
Texas, USA; 6) National Heart, Lung, and Blood Institute’s and Boston
University’s Framingham Heart Study, Framingham, MA; 7) Department of
Biostatistics, University of Washington, Seattle, WA, USA; 8) Department
of Pathology, University of Vermont College of Medicine, Burlington, VT; 9)
Department of Biochemistry, University of Vermont College of Medicine,
Burlington, VT; 10) Department of Internal Medicine lI-Cardiology, University
of UIm Medical Center, Ulm, Germany; 11) Section of Atherosclerosis and
Vascular Medicine, Baylor College of Medicine, Houston, Texas.
Background: Lipoprotein-associated phospholipase A2 (Lp-PLA2), is an
enzyme that generates pro-inflammatory and pro-atherogenic compounds
in the arterial vascular wall, Lp-PLA2 may represent a therapeutic target in
coronary heart disease (CHD). Methods: We sought to investigate genetic
loci related to Lp-PLA2 mass or activity by conducting meta-analyses of
genome-wide association (GWA) findings from 5 population-based studies
as part of the Cohorts for Heart and Aging Research in Genomic Epidemiol-
ogy (CHARGE) Consortium, comprising 13,664 subjects. Results: In meta-
analysis, two loci (PLA2G7, CETP) were associated with Lp-PLA2 mass,
with rs1805017 in PLA2G7 as strongest signal (p=2.4x102%, log Lp-PLA2
difference per allele (beta): 0.043). Six loci were associated with Lp-PLA2
activity (PLA2G7, APOC1, CELSR2, LDLR2, ZNF259, SCARB1), among
which the strongest signals were at rs4420638, near the APOE-APOC1-
APOC4-APOC2 cluster (p=4.9x10-3°, log Lp-PLA2 difference per allele
(beta): -0.054). There were no significant gene-environment interactions of
these 8 top SNPs and age, sex, body mass index or smoking status in
relation to LP-PLA2 mass or activity. Moreover, in an additional analysis,
four loci (APOC1, CELSR2, LDLR, ZNF259) were significantly associated
with cardiovascular outcome (APOC1: p=9.2x10""", beta= 0.301). Conclu-
sions: We report the first genome-wide meta-analysis for SNPs associated
with Lp-PLA2 activity and mass. Whereas levels of Lp-PLA2 mass and
activity were associated with the gene coding for this protein, Lp-PLA2
activity was also strongly associated with genetic variants related to low-
density lipoprotein cholesterol levels and CHD. Further studies are needed
to assess whether and how Lp-PLA2 concentrations are causally involved
in atherogenesis.
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Genome-wide association study of Kawasaki disease. J. Kim’, K. Kim?,
Y. Park’, I. Park3, J. Lee’, Korean Kawasaki Disease Genetics Consortium.
1) Asan Institute for Life Sciences, University of Ulsan College of Medicine,
Seoul, Korea; 2) Genome Research Center, Asan Medical Center, Seoul,
Korea; 3) Department of Pediatrics, University of Ulsan College of Medicine,
Asan Medical Center, Seoul, Korea.

Kawasaki disease (KD) is an acute self-limited vasculitis of infants and
children, manifested by fever and signs of mucocutaneous inflammation.
Coronary artery aneurysms develop in approximately 15 to 25% of untreated
and 3 to 5% of treated children and may lead to myocardiac infarction,
ischemic heart disease or sudden death. Although its etiology is largely
unknown, epidemiologic data suggest the importance of genetic factors in
susceptibility to KD. To identify genetic variants influencing KD susceptibility,
we performed a genome-wide association study (GWAS) in 186 Korean KD
patients and 600 healthy controls. Eighteen and twenty-five genomic regions
with one or more sequence variants were associated with KD and KD with
coronary artery lesions (CALs), respectively (P < 1 * 10°°). Of these, only
one locus was replicated in 266 children with KD and 600 normal controls
(rs527409, odds ratio (OR) = 2.90, 95% confidence interval (95% CI) = 1.85
- 4.54, Peompined = 1.46 * 10°%) and another one locus was replicated in 86
KD patients with CALs and 600 controls (rs7604693, OR = 2.70, 95% CI =
1.77 - 412, Peompinea = 2.00 * 10°6). We also performed replication study in
Taiwanese population. Further fine-mapping of the candidate genes is
needed to identify causative variants for KD susceptibility.
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Genome-wide association study to identify the susceptible genes for
Kawasaki disease. T.J. Lai” 2, M.W. Lin®, C.H. Lin* °, S.F. Tsai* ¢, K.S.
Hsieh®, K.P. Weng®, C.C. Shih™ 7, L.P. Ger? C.J. Tseng” 2. 1) Institute of
Clinical Medicine, National Yang-Ming University, Taipei, Taiwan; 2) Depart-
ment of Medical Education and Research, Kaohsiung Veterans General
Hospital, Kaohsiung, Taiwan; 3) Institute of Public Health and Department
of Public Health, National Yang-Ming University, Taipei, Taiwan; 4) Genome
Research Center, National Yang-Ming University, Taipei, Taiwan; 5) Depart-
ment of Paediatric Cardiology, Kaohsiung Veterans General Hospital, Kaoh-
siung, Taiwan; 6) National Health Research Institutes, Miaoli, Taiwan; 7)
Division of Cardiovascular Surgery, Taipei Veterans General Hospital, Tai-
pei, Taiwan.

Kawasaki disease (KD) is the most common cause of pediatric acquired
heart disease of an unknown etiology. Epidemiologic data suggest that KD
is triggered by unidentified infections in genetically susceptible children. To
identify the susceptible genes involved in KD in Han-Chinese of Taiwan
population, we performed a genome-wide association study (GWAS) with
a total of 112 KD cases and 58 healthy controls. All cases were diagnosed
using the criteria for KD according to the Japanese Kawasaki Disease
Research Committee and recruited at the Kaohsiung Veterans General
Hospital (KVGH), Taiwan. Controls were recruited from two junior high
schools in the KSVGH community. The GWAS was used to screen 346,110
SNPs in 86 cases and 10 controls by use of the Illumina HumanHap370
BeadChip and 1,016,423 SNPs in 26 cases and 48 controls by use of the
lllumina HumanOmnil BeadChip. The SNPs with following three criterions
were excluded from analyses: (1) call rate<95%, (2) missing data rate>5%
for SNPs with a minor allele frequency<1%, and (3) p-value of Hardy-
Weinberg disequilibrium test<1077. In addition, only 206,176 overlapping
SNPs of the two GeneChips were further analyzed by use of both allelic
and recessive-dominant models. We initially identified 26 SNPs/loci (10
10<P<10-%), which contain novel and known SNPs/loci. Imputation of the
non-overlapping SNPs in two GeneChips for further analyses and a SNP-
replication study by Sequenom-based genotyping assay are in preparation
for the coming 60th Annual ASHG Meeting.
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Meta-analysis of European and South Asian genome-wide association
studies of coronary disease. J.F. Peden’, J.C. Hopewell?, D. Saleheen®?,
J.C. Chambers®, R. Clarke? R. Collins?, J. Danesh?®, P. Deloukas®, P. Elliott®,
M. Farrall’, J. Hager®, A. Hamsten’, J. Kooner®, M. Lathrop®, S. Parish?,
H. Watkins™'%, C4D consortium. 1) Cardiovascular Medicine, Wellcome
Trust Center for Human Genetics, University of Oxford, Roosevelt Drive,
Oxford OX3 7BN, United Kingdom; 2) CTSU Richard Doll Building Old Road
Campus Roosevelt Drive Oxford OX3 7LF United Kingdom; 3) Department
of Public Health and Primary Care University of Cambridge Cambridge,
CB1 8RN United Kingdom; 4) Center for Non-Communicable Diseases,
Karachi, Pakistan; 5) Centre National de Génotypage 2 rue Gaston Crémieux
CP 5721, 91 057 Evry Cedex France; 6) The Wellcome Trust Sanger Insti-
tute, Wellcome Trust Genome Campus, Hinxton, Cambridge CB10 1SA,
UK; 7) Atherosclerosis Unit, King Gustaf V Research Institute, Karolinska
Institutet Stockholm Sweden; 8) Department of Epidemiology and Public
Health, Imperial College London, London W2 1PG, UK; 9) Hammersmith
Hospital, National Heart and Lung Institute, Imperial College London, London
W12 ONN, UK; 10) Department of Cardiovascular Medicine, University of
Oxford, Level 6, West Wing, John Radcliffe Hospital, Oxford, OX3 9DU,
United Kingdom.

Genome-wide association studies in coronary artery disease (CAD) have
so far focussed on populations of European ancestry and have detected
common variants with odds ratio of about 1.12 or greater. The variants
discovered to date explain a small proportion of the predicted genetic risk.
We report a prospective meta-analysis of four large unpublished genome-
wide association studies of CAD susceptibility.

The discovery stage comprised four participating GWAS studies with a
total of 15,418 cases and 15,067 controls matched for country of origin, all
typed on high-density lllumina arrays: PROCARDIS (5720 European cases),
HPS (2704 European cases), PROMIS (4253 South Asian cases) and LOLI-
POP (2741 South Asian cases). After quality control, data for 574,911 SNPs
with frequency 21% were entered into a fixed effects meta-analysis to com-
bine the results of the individual studies for all overlapping SNPs. Heteroge-
neity between studies was assessed using standard techniques. The primary
analysis examined the associations of SNPs with CAD in: (i) all four studies
in combination; (ii) the two European Studies; and (iii) the two South
Asian studies.

Previously reported susceptibility loci were confirmed (e.g. 9p21.3: p<10-
28; 1p13.3: p<10-11). Although examples were identified where there were
significant differences in haplotype frequency and/or effect size, there was
little evidence for either European or Asian specific associations. Thus we
did not find evidence for fundamental differences in genetic susceptibility
to explain the excess risk of CAD in South Asian populations.

Potential novel associations from the meta-analysis were tested by geno-
typing 50 SNPs from 35 loci in an independent replication sample comprising
about 19,000 cases and 14,000 controls, predominantly of European origin.
A number of novel associations of genome-wide significance were identified,
some with associated expression QTLs in a panel of relevant tissues. These
findings implicate pathways not previously identified through GWAS findings.
The effect sizes of the novel variants were all small, suggesting that a large
number of small effect common variants contribute to CAD susceptibility.

734/W

Genome-wide association study of coronary artery disease in East
Asian populations. Y. Shin’, J. Lee’, Y. Kim', K. Kim', C. Hong’, D.
Shin*, K. Park®, D. Yoon'!, S. Moon’, B. Lee®, M. Yokota®, H. Asano’, M.
Nakatochi®, T. Matsubara®, H. Kitajima'®, K. Yamamoto’, H. Park? H.
Kim™2, B. Han', H. Kim®, Y. Jang?, J. Park?, J. Lee'. 1) Center for Genome
Science, Korea National Institute of Health, KCDC, Seoul, 122-701, Korea;
2) Division of Cardiovascular Diseases, Center for Biomedical Sciences,
Korea National Institute of Health, KCDC, Seoul, 122-701, Korea; 3) Division
of Cardiology, Samsung Medical Center, Seoul, 135-710, Korea; 4) Cardiol-
ogy Division, Department of Internal Medicine, Cardiovascular Genome Cen-
ter, Yonsei University College of Medicine, Seoul,120-752, Korea; 5) Depart-
ment of Internal Medicine, Seoul National University Hospital, Seoul 110-
744, Korea; 6) Department of Genome Science, Aichi-Gakuin University,
School of Dentistry, Nagoya, Japan; 7) Department of Cardiology, Chiousha
Iwakura Hospital , Japan; 8) Department of Biotechnology, Nagoya Univer-
sity School of Engineering, Nagoya, Japan; 9) Department of Internal Medi-
cine, Aichi-Gakuin University, School of Dentistry, Nagoya, Japan; 10)
Research Center for Genetic Information, Medical Institute of Bioregulation,
Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka 812-8582, Japan;
11) Interdisciplinary Program in Bioinformatics, Seoul National University,
Seoul, Korea; 12) Department of Biochemistry, School of medicine, Ewha
Womans University, Seoul. Korea.

Coronary artery disease (CAD) is the most common form of heart disease
and the leading cause of death worldwide. Multiple genetic factors and
environmental exposures have been shown to affect pathogenesis of coro-
nary artery disease (CAD) together. The etiology contributing to CAD patho-
genesis are different between Asian and European populations. Recently
genetic variants contributing to CAD have been identified through Genome-
wide association (GWA) studies in the European population. In this study,
we conducted a two-stage GWA analysis of CAD to identify Asian-specific
genetic variants influencing CAD in East Asian populations. In the discovery
stage, we carried out SNP genotyping for 2,123 cases of individuals with CAD
and 2,690 gender-matched controls of healthy individuals using Affymetrix
Genome-wide Human SNP array 6.0 platform. The logistic regression model
(1 d.f.) with adjustment for age and gender was used to analyze the associa-
tion. In the replication stage, 16 SNPs were tested in 812 cases of CAD
and 4,422 gender-matched controls of Japanese population using TagMan
assay. After combining the GWAS and replication samples for 16 SNPs,
we identified three new loci associated with CAD at 12924, 13912 and 4q12.

735/W
Genomic strategies to identify functional noncoding sequences in loci
associated with cardiovascular diseases. J M. Westlund, S. Smemo, |.
Aneas, N.J. Sakabe, M.A. Nobrega. University of Chicago, Chicago, IL.
Genome-wide Association Studies (GWAS) routinely identify noncoding
loci associated with complex traits, raising the possibility that variation in
long-range cis-regulatory elements might lead to disease risk. Technologies
to identify and experimentally validate these putative long-range regulatory
sequences are, therefore, key steps in the follow-up of GWAS. We carried
out a strategy to identify regulatory variation associated with increased risk
to cardiovascular diseases in loci emerging from GWAS. Using ChIP-seq, we
profiled the chromatin states and binding sites for a number of transcription
factors and transcription co-factors in mouse hearts, generating a compre-
hensive transcription regulation map in an organ that lacks cell types amena-
ble to routine culture in vitro. Using a combination of comparative genomics,
open chromatin marks and binding sites of transcription factors and co-
activators, we uncovered a number of candidate cis-regulatory sequences
in loci associated with various cardiovascular diseases, such as SCN5A,
SCN10A, TBX5, TBX3, PITX1, KCNQ etc. These putative regulatory
sequences either harbor SNPs associated with cardiovascular traits or are in
LD with associated SNPs. To test the regulatory potential of these candidate
sequences, in vivo, we cloned each DNA sequence in a GFP reporter vector,
injected these constructs in zebrafish eggs and evaluated the resulting
transgenic zebrafish for GFP expression in the heart. Our data demonstrates
that several of our candidate regulatory sequences possess in vivo heart
specific enhancer properties. Combined, our results describe a strategy for
the functional follow-up of GWAS implicating noncoding loci in disease
etiology and identify functional noncoding sequences in loci associated with
cardiovascular disorders.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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A genome-wide gene-based association study identifies SLC4A4,
WWOX and COMMD7 as hypertension susceptibility genes in a Han
Chinese population. H.-C. Yang’, L.-J. Liang"3, K.-M. Chiang®“, G.
Thomas®, B. Tomlinson’, S. Cherny?®, Y. Gu®, T.-H. Lam®, J.-W. Chen®, W.-
H. Pan?. 1) Institute of Statistical Science, Academia Sinica, Taipei, Taiwan;
2) Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan; 3)
Graduate Institute of Biomedical Electronics and Bioinformatics, National
Taiwan University, Taipei, Taiwan; 4) School of Public Health, National
Medical Defense Center, Taipei, Taiwan; 5) National Yang-Ming University
School of Medicine and Taipei Veterans General Hospital, Taipei, Taiwan;
6) Public Health, Epidemiology and Biostatistics, School of Health and Popu-
lation Sciences, University of Birmingham, Birmingham, UK; 7) Department
of Medicine and Therapeutics, Chinese University of Hong Kong, Hong
Kong; 8) Genome Research Centre, Hong Kong University, Hong Kong; 9)
School of Public Health, Hong Kong University, Hong Kong.

Hypertension [OMIN #145500] is a complex disorder with high prevalence
and social impact all over the world, especially in industrialized regions.
This study conducts the first genome-wide gene-based association scan for
hypertension in a Han Chinese population. By analyzing genome-wide SNP
data of ~400 matched pairs of young-onset hypertensive patients and normo-
tensive controls genotyped with the lllumina HumanHap550-Duo BeadChip,
100 susceptibility genes of hypertension are identified and then validated
by permutation tests. In addition to differential allelic distributions, 17 of the
100 genes also exhibit differentially expressed distributions in case and
control groups. These genes provide a good molecular signature for a
classification of hypertensive patients and normotensive controls. Among
the 17 genes, SLC4A4 encoding the Electrogenic Sodium Bicarbonate
Cotransporter 1 Protein and WWOX encoding the WW Domain-Containing
Protein are not only identified by our gene-based association scan and gene
expression analysis but also replicated by a gene-based analysis of the
Hong Kong Hypertension Study. Previous mouse experiments have sug-
gested that SLC4A4 is associated to decreased body weight/size and abnor-
mal ion homeostasis and WWOX is associated to hypoglycemia and hyper-
phosphatemia. In addition, a novel hypertension gene COMMD?7 encoding
COMM Domain-Containing Protein 7 is replicated by a gene-based analysis
of the WTCCC Hypertension Study. Identification of these genes benefits
to enrich a collection of hypertension genes thereby to unravel complex
development etiology of hypertension in Han Chinese populations.

737/W

Admixture mapping analysis of blood pressure identifies a genetic
locus associated with blood pressure in the CARe consortium. X. Zhu’,
S. Kang’, E. Fox?, J. Young®, N. Franceschini®, B. Tayo®, A. Adeyema®, Y.
Sun’, Y. Li', A. Morrison®, C. Newton-Cheh®, K. Liu’®, S. Ganesh’’, A.
Kutlar, V. Ramachandran'?, A. Dreisbach,S. Wyatt’3, J. Polak’*, W. Palmas,
R. Fabsitz'®, R. Townsend'S, D. Dries, J. Glessner, C. Chiang®, T. Mosley,
S. Kardia”, D. Curb, J. Hirschhorn®, C. Rotimi®, A. Reiner'6, C. Eaton?’, J.
Rotter’8, R. Cooper®, B. Keating’®, S. Readline’, A. Chakaravati?°, D.
Levy?’, the NHLBI CARe BPHTN working group. 1) School of Medicine,
Case Western Reserve Univ, Cleveland, OH; 2) Department of Medicine,-
University of Mississippi Medical Center,Jackson, MS; 3) Department of of
Medicine and Epidemiology The Johns Hopkins University Baltimore, MD;
4) Department of Epidemiology University of North Carolina Chapel Hill
,Chapel Hill, NC; 5) Preventive Medicine & Epidemiology Loyola University
Medical Center, Maywood, IL; 6) Center for Research on Genomics and
Global Health National Human Genome Research Institute Bethesda, MD;
7) University of Michigan School of Public Health, Department of Epidemiolo-
gy,Ann Arbor, MI; 8) Human Genetics Center University of Texas at Hous-
ton,Houston, Texas; 9) Harvard Medical School Broad Institute of Harvard
and MIT; 10) Department of Preventive Medicine Northwestern University
Medical School,Chicago, IL; 11) Division of Cardiovascular Medicine Univer-
sity of Michigan Health System, Ann Arbor, MI; 12) Boston University School
of Medicine,Framingham, MA; 13) Division of Nephrology, University of MS
Medical Center,Jackson, MS; 14) Department of Radiology Tufts University
School of Medicine,Jamaica Plain MA; 15) Division of Prevention and Popu-
lation Sciences National Heart, Lung, and Blood Institute, Bethesda, MD;
16) School of Public Health, University of Washington; 17) Memorial Hospital
of Rhode Island, Pawtucket, RI; 18) Division of Medical Genetics, CSMC,
Los Angeles, CA; 19) School of Medicine, University of Pennsylvania, Phila-
delphia; 20) Johns Hopkins University School of Medicine Baltimore, MD;
21) Center for Population Studies National Heart, Lung, & Blood Institute,
Framingham, MA.

We performed an admixture mapping analysis for systolic and diastolic
blood pressure (SBP, DBP) followed by association analysis in 6302 unre-
lated African-Americans in the CARe consortium. We identified 5 genome
regions (P <0.001) harboring genetic variants contributing to inter- individual
blood pressure variation. In follow-up association analysis in these 5 regions,
, we identified 4 loci associated with SBP and one associated with DBP
which were significant after correcting for multiple comparisons (P £5x105).
Further analysis suggested that there are 9 independent SNPs contributing
to the phenotypic variation observed in the admixture mapping analysis.
These 9 SNPs were carried forward for replication analysis in multiple large
independent African-American samples (Women’s Health Initiative, May-
wood, GENOA and HUFS) as well as one Nigerian sample, with a total
sample size of 12,153. Meta-analysis of the replication cohorts identified
evidence of a novel variant on chromosome 5 as being associated with
SBP and DBP (P £0.0015). The genes near the variant include SUB1,
PDZD2, NPR3, MTMR12. Our results suggested admixture mapping can
be fruitful for detecting genetic variants underpinning complex traits such
as blood pressure.

738/W

Association of Potassium Channel Genes, KCNK3 and KCNK9, with
Blood Pressure and Serum Levels of Potassium and Aldosterone. J.
Jung’, G. Eckert?, W. Tu? JH. Pratt?. 1) Med & Molec Gen, Indiana Univ
Sch Med, Indianapolis, IN; 2) Dept. of Medicine, Indiana Univ Sch Med,
Indianapolis, IN.

The epithelial sodium channel (ENaC) in the kidney’s distal nephron is
the final and perhaps the most important site for reabsorption of sodium
and for establishing levels of blood pressure (BP). The principal regulator
of ENaC is aldosterone which is secreted by the adrenal zona glomerlosa
(ZG) under the synergistic influences of angiotensin Il and potassium. We
performed association studies for two genes highly expressed in ZG, KCNK3
and KCNK9, that encode for the potassium channels TASK-1 and TASK-
3, respectively. Both were shown in mouse knock-out models to restrain
aldosterone secretion. Subjects (n=286; 127 males and 159 females) were
from a cohort of healthy African Americans (AA) adolescents with mean
ages of 15 years old (range of age: 5-25 yr). BP was measured semi-
annually for up to 20 years; levels of potassium and aldosterone as well as
the ratio of aldosterone to renin (ARR) were measured cross-sectionally.
Seventy-four tag SNPs for KCNK9 and 20 for KCNK3 were selected using
Tagger with R2 =80% and MAF >10%. Population-based association studies
identified 10 SNPs that associated with BP (4 with p<0.01; 6 with p<0.05)
and of these 4 SNPs (rs888345, rs2545462, rs3824281, rs3780037) associ-
ated with serum K (p=0.006). rs888345 also associated with serum aldoste-
rone and ARR (p=0.003 and 0.01, respectively). No significant associations
with KCNK3 were observed. The findings suggest that variations in TASK-
3 affect sodium retention and in turn BP in young and healthy AA, a group
at increased risk for salt-sensitive hypertension.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.



Posters: Cardiovascular Genetics 241

739/W

A large mutation screen in the German LIANCO cohort identified
SREBF1 and SREBF2 as hypercholesterolemia-associated genes. N.
Plume™ 2 3 E. Milz" 2 3, I. Gouni-Berthold*, W. Krone* H. Berthold®, B.
Wollnik™ 2 3. 1) Institute of Human Genetics, University Hospital Cologne,
Cologne, Germany; 2) Center for Molecular Medicine Cologne (CMMC),
University of Cologne, Cologne, Germany; 3) Cologne Excellence Cluster
on Cellular Stress Responses in Aging-Associated Diseases (CECAD), Uni-
versity of Cologne, Cologne, Germany; 4) Department of Internal Medicine
I, University of Cologne, Cologne, Germany; 5) Lipid Clinic at the Interdisci-
plinary Metabolism Center, Charite University Medicine Berlin, Virchow
Clinic Campus, Berlin, Germany.

Familial hypercholesterolemia (FH) is a highly prevalent autosomal domi-
nant disorder and the high cholesterol level in affected individuals is a major
risk factor for coronary artery disease (CAD) and myocardial infarction. We
initiated a molecular study of 200 cases from the German LIANCO (Lipid-
Analytic-Cologne) cohort with the aim (i) to determine the LDLR mutation
spectrum (i) to identify molecular modifiers of cholesterol levels in LDLR-
caused FH, and (iii) to find novel FH causing genes. Sequencing of LDLR
revealed a mutational spectrum of known (34) and novel (7) heterozygous
mutations, predominantly missense, but also nonsense and splice-site muta-
tions as well as small deletions and insertions. Using MLPA we found 4
large deletions within the LDLR gene. Interestingly, one heterozygous muta-
tion, ¢.1-188C>T, was identified within the predicted LDLR promoter region
we could clearly demonstrate a reduced ability for transcriptional activation.
Only one patient carried the p.R3500Q hot-spot mutation in ApoB100,
whereas no alterations were found in PCSK9 and SCARB1. We also tested
the nonsense SNPs rs10491178 in ABCA10 and rs328 in LPL in all mutation
positive patients but could not observe a clear genotype-phenotype correla-
tion. In order to identify novel hypercholesterolemia associated genes, we
sequenced the transcription factors SREBF1 and SREBF2 for mutations in
our mutation-negative patients. Interestingly, we found one novel nucleotide
substitution in both, SREBF 1 and -2, respectively. The c.G2435A substitution
is located in exon 13 of SREBF1 and is predicted to cause an amino acid
change from arginine to glutamine at position 812. The putative mutation
in SREBF2 was found in exon 14 (c.G2554A) and changing the glycine at
position 852 to arginine. Both alterations were not found in 200 control
chromosomes. We are currently investigating the functional effect of both
mutations via Luciferase Activity Assay, Cleavage Efficiency Assay and Co-
Immunoprecipitation of wild-type and mutant SREBF1 and SREBF2 with
SCAP. In summary, we could show that LDLR mutations are present in the
German LIANCO cohort. Moreover, we identified SREBF1 and SREBF2 as
putative novel hypercholesterolemia causing genes. Our data indicate that
transcriptional activation of LDLR is essential for normal cholesterol levels
and that mutations in the LDLR promoter as well as the transcriptional
regulators SREBF1 and SREBF2 underlie hypercholesterolemia.

740/W

Candidate gene association study of frailty in older community dwell-
ing women. Y-Y. Ho, Q-L. Xue, A.M. Mattenini, W. Yao, A. Chakravarti,
D.E. Arking, L.P. Fried, J.D. Walston, M.D. Fallin. Johns Hopkins University,
Baltimore, MD.

Frailty is a late-life syndrome of vulnerability to adverse health outcomes
that is characterized by muscle weakness and increased inflammatory path-
way activation. Evidence suggests that these variations may play important
roles in frailty susceptibility. We hypothesized that variations in genes related
to inflammation and muscle maintenance associate with frailty in older adults,
and tested this hypothesis in candidate gene association study in older
community dwelling women. Subjects were participants in a cohort study
on the development of disability, aged 70-79, and Caucasian. Frailty defined
as a three-level outcome was assessed using a validated assessment
method that includes grip strength, walking speed, physical activity, weight
loss, and fatigue. Genotypes were obtained for 1364 SNP markers across
134 candidate genes related to inflammation and muscle biology using the
lllumina Genotyping platform. Likelihood ratio tests were performed for each
SNP adjusting for age using multinomial logistic regression model. Individual
SNPs within MTR (rs10925235, rs4659725, rs1770449, rs2297967,
rs10802569, rs1050993), CASP8 (rs3769827, rs6747918, rs2037815), FN1
(rs7567647), RIPK1 (rs9405191) loci were associated with frailty before
adjustment for multiple comparisons (p value < 3 x10-3). These genes are
related to DNA methylation, apoptosis, and inflammation biology. Although
no conclusions can be drawn for this data given small number of genotypes,
and as the SNPs from the top 20 hits do not exceed the genome wide
significant p value of 0.0004, these genotypes may provide further insights
into the pathways that may underlie the development of frailty and late-
life decline.

741/W

Association analysis of coronary artery disease loci with the Meta-
bochip array. P. Deloukas’, K. Stirrups’, S. Potter’, S. Hunt', S. Edkins’,
C. Langford’, P.S. Braund? A. Balmforth®, A.S. Hall®°, M.I. McCarthy*, G.
Dedousis® M. Sandu™, N.J. Samani?, Wellcome Trust case Control Consor-
tium. 1) Wellcome Trust Sanger Inst, Cambridge, UK; 2) University of Leices-
ter, Leicester, UK; 3) Leeds Institute of Genetics, Health and Therapeutics,
Leeds General Infirmary, Leeds, UK; 4) WTCHG, University of Oxford,
Oxford, UK; 5) Harokopio University, Athens, Greece; 6) Department of
Public Health & Primary Care, Strangeways Research Laboratory, University
of Cambridge, UK.

Following an initial round of GWAS, large scale meta-analyses of common
disease phenotypes including coronary artery disease (CAD) have led to
the identification of multiple loci reaching genome wide significance (p 5 10
8). In parallel, such analyses yielded additional loci with moderate evidence
of association. A custom iSELECT array harbouring ~196,000 markers, the
Metabochip, was designed to undertake both fine mapping in loci of con-
firmed association and extensive replication of the weaker signals for several
cardiometabolic traits. For CAD, marker content (~23,000 SNPs) was sup-
plied from a meta-analysis of over 22,000 CAD cases and 67,000 controls
of European descent (CARDIOGRAM). Markers for fine mapping were
selected from dbSNP and the 1000 Genomes (August 2009). We have
genotyped over 6500 CAD cases and 8000 controls with the metabochip
array so far. The presence of a large fraction of low frequency variants (3
- 0.1%) on the metabochip along-side common ones complicates genotype
calling. We analysed an initial set of 3000 cases (BHF collection) and 5000
UK controls using three calling algorithms GenCall, llluminus and GenoSNP.
Close to 93% of all SNPs have a call rate >99%, any calling algorithm, with
circa 55,000 markers being non polymorphic or having an AF < 0.1%.
Most SNPs (93%) are over 99.8% concordant among all genotype calling
algorithms. After data QC, tests of self association in both the case and
control series found no significant background association for markers with
AF >1.5%. Preliminary analysis of the 3000 CAD cases vs 5000 controls
indentified an excess of association signals with over 180 having p < 10°.
As expected most of these SNPs fall within the regions of confirmed associa-
tion with 11 such loci providing initial insights to fine mapping. The strongest
signal was obtained in the ANRIL locus on chromosome 9p21 with the lead
SNP been rs10757278 (p < 6.4 10®). At least one locus, ADAMTS7 on
chromosome 15 has evidence of two independent signals - r? with the lead
SNP <0.2. In five of the 11 loci the emerging lead SNP was novel derived
from the 1000 genomes data set. In addition to expanding analysis to all
of the above cohorts to increase power we are typing 2000 CAD patients
and 2000 controls from South Asia to explore transethnic fine mapping. An
international effort to analyse over 20,000 CAD cases and 40,000 controls
is underway testing replication of the weaker signals identified in Cardiogram.

742/W

Characterization of a new dominant Marfan-like phenotype by dee
whole genome sequencin5g. S. Scherer’3®, D. Milewicz?, S. LeMaire*>,
I. Volguina®®, L. Palmero*°, M. Bainbridge’®, J. Reid"°, D. Muzny"®, J.
Coselli*%, R. Gibbs™%°. 1) Human Genome Sequencing Center; 2) Division
of Medical Genetics, University of Texas Health Science Center at Houston
Houston, TX; 3) Department of Molecular and Human Genetics; 4) Texas
Heart Institute at St. Luke’s Episcopal Hospital; 5) Baylor College of Medicine
Houston, TX.

Various defects in the transforming growth factor-beta (TGF-B) signaling
pathway give rise to a number of well-described phenotypes, including
hereditary hemorrhagic telangiectasia (HHT), Marfan syndrome (MFS),
Loeys-Dietz syndrome (LDS), and familial thoracic aortic aneurysms and
dissections (FTAAD). We recently demonstrated the utility of using whole
genome sequencing (WGS) to identify causative allelic variants in recessive
Charcotte Marie Tooth disease [Lupski et al. 2010 NEJM]. Here, we extend
these methodologies to determine the mutation underlying a unique, domi-
nantly inherited vascular phenotype. Deep, WGS SOLID sequencing was
used to characterize the genome of a Caucasian female proband that pre-
sented with a dilated aorta and underwent aortic root and arch replacement
atage 17. The proband has features of MFS (arched palate, arachnodactyly,
a positive thumb sign and mild scoliosis), LDS (dilatation and tortuousity of
large arteries) and HHT (arteriovenous malformations requiring treatment
and atypical telangiectasias). Sequencing of the known genes for these
disorders failed to reveal any disease-causing mutations. The proband’s
mother also underwent aortic root replacement surgery and displays the
same phenotype as her daughter and similarly affected two first cousins;
there is no evidence of consanguinity in the family. Preliminary light coverage
sequencing identified a heterozygous nonsense mutation in exon 62 of the
FBN2 gene, which was validated and present in all affected family members.
Analysis of deep sequencing results, variant validation and genotyping data
are ongoing as we seek to extend these protocols to the clinical setting.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Targeted capture and massively parallel sequencing in pediatric car-
diomyopathy: development of novel diagnostics. M. Taric;{’, T. Lee’, P.
Putnam?, S. Kindel’, C. Jamison?, M. Keddache®, SM. Ware™. 1) Division
of Molecular Cardiovascular Biology, Cincinnati Children’s Hospital Medical
Center, Cincinnati, OH; 2) Division of Biomedical Informatics, Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH; 3) Division of Human
Genetics, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH.
Pediatric cardiomyopathy is a genetically heterogeneous disease associ-
ated with significant morbidity. Although identification of cause is important
for management, therapy, and screening of at risk family members, molecu-
lar diagnosis has been difficult due to the large number of causative genes,
high rate of private mutations, and cost of testing. The aim of this study was
to determine the utility of array-based targeted sequence capture coupled to
massively parallel sequencing for diagnosis of pediatric cardiomyopathy. A
custom 385K NimbleGen sequence capture array containing 110 genes and
providing 99.9% coverage of the exons of interest was used to screen 3
patients with cardiomyopathy. The sensitivity and specificity of the custom
array was >99% as determined by comparison to a subset of 31 genes
subjected to long range PCR-based next-generation sequencing, Sanger
sequencing validation of all missense variants, and genotyping using the
lllumina Infinium Omni1 array. On the custom array, 99.73% of the total
targeted regions were captured and sequenced at >10X coverage, allowing
reliable variant calling in all patients. Variant analysis identified 146 non-
synonymous missense variants and 6 indels in 26 genes including 43 mis-
sense and 1 indel in patient 1, 41 missense and 3 indels in patient 2, and
62 missense and 2 indels in patient 3. The functional pathogenicity of all
the non-synonymous variants were analyzed through the bioinformatic tools
Polyphen, SIFT and PANTHER. This study demonstrates the digenic or
oligogenic pattern of inheritance in pediatric cardiomyopathy. Comparison
of the performance of targeted sequence capture vs. PCR-based enrichment
methods demonstrate that former is more sensitive and efficient although
more costly. This study attests to the importance, robustness and perfor-
mance of array-based sequence capture technology followed by massively
parallel sequencing as a promising and comprehensive tool for the genetic
screening of cardiomyopathies.

744/W

ANRIL, the non coding RNA in the Coronary Artery Disease associated
9p21 locus has trans-effects on gene expression and a potential regula-
tory role. T. Kyriakou, A. Goel, H. Ongen, J. Peden, H. Watkins. Department
of Cardiovascular Medicine,Wellcome Trust Centre for Human Genetics,
University of Oxford, Oxford, United Kingdom.

Genome-wide association studies have identified a 53kb haplotype block
in the 9p21 region associated with risk of diverse cardiovascular diseases.
This locus overlaps with ANRIL, a non coding RNA gene of unknown function
and genomic architecture. Using RT-PCR and RACE-PCR we identified
alternative transcription start and end sites and multiple alternative spliced
transcripts differentially expressed between different tissues and cell lines.
siRNA oligonucleotides were designed against a constitutively expressed
exon and against the last exon of all transcripts identified . siRNA oligonucleo-
tides were transfected in a primary endothelial cell model (Human Umbilical
Vein Endothelial Cells). Total RNA from transfected cells was used to assess
global changes in gene expression using microarray technology. Analysis
of changes in global expression levels was performed using PARTEK soft-
ware and after a false discovery rate (FDR) correction of 0.05 approximately
200 genes were perturbed more than 50% and almost 90 genes had more
than 2-fold altered levels of expression after the knock-out when compared
with controls. The majority of the top 20 affected genes are involved in cell
cycle regulation. Interestingly, CDKN2B, a neighboring gene that overlaps
with the first intron of ANRIL and previously associated with expression
levels of ANRIL was found to be significantly upregulated. In contrast, it has
previously been reported that expression levels of CDKN2B were found to
be drastically down regulated in a mouse model when the 9p21 syntenic
region was knocked out. Our data demonstrate that ANRIL has a role to
play in regulating the expression of number of different genes in different
cellular pathways and does so by acting in trans.

745/W

Fatty acid desaturase 1 (FADS1) transcripts are associated with insulin
sensitivity and are controlled by a local expression quantitative trait
locus (eQTL). J.N. Hellwege', S.K. Das?, N.K. Sharma?®, A.K. Mondal?,
S.C. Elbein?. 1) Molecular Genetics and Genomics, Wake Forest University,
Winston-Salem, NC; 2) Internal Medicine- Endocrinology, Wake Forest Uni-
versity Health Sciences, Winston-Salem, NC.

Fatty acid desaturase 1 (FADS1) is a delta-5 desaturase involved in the
essential omega-3 and omega-6 fatty acid metabolic pathways. SNPs in
the FADS1 gene have been shown previously to be associated with polyun-
saturated fatty acids (rs174547,rs174537,rs174548), fatty acid serum levels
(rs174546), total cholesterol levels (rs174548), and recently fasting glucose
levels and possibly abnormal insulin secretion. However, the function of
these noncoding variants on FADS1 transcript levels, or the role of these
transcript levels has not been examined. We examined FADS1 transcript
levels in adipose and muscle from 62 individuals chosen for extremes of
insulin sensitivity (31 insulin resistant, 31 insulin sensitive). FADS1 was
1.59 fold reduced in insulin resistant muscle (q value 0.88%) and 1.67-fold
reduced in insulin resistant adipose (q value 0.96%). Intronic SNP rs174550
was associated with FADS1 transcript levels in two different liver studies
(p<0.0001), but did not reach significance (p<0.001) in either muscle or
adipose from these 62 individuals. To further explore the role of GWAS
associated SNPs in transcript expression, we genotyped SNPs rs174548
and rs174550 in 498 individuals including 153 who provided subcutaneous
adipose and 146 with skeletal muscle biopsy samples. The two SNPs were
in strong linkage disequilibrium in Caucasians (r? = 0.89) but not in African
Americans (r2 = 0.015). SNP rs174550 was associated with FADS1 expres-
sion in skeletal muscle (p = 0.0002, dominant model), even with adjustment
for age, gender, and ethnicity. However, neither SNP was associated with
insulin sensitivity among the 498 individuals with detailed assessments by
frequently sampled intravenous glucose tolerance test. Among individuals
with biopsies, adipose FADS1 transcript levels were negatively correlated
with AUC insulin levels from the oral glucose tolerance test (p = 0.014). We
show that FADS1 expression in both muscle and adipose tissue is associated
with insulin sensitivity and that intronic SNP rs174550 is associated with
FADS1 expression in both liver and skeletal muscle. FADS1 has multiple
splice forms that are now under evaluation, and may explain tissue specific
differences. Markedly different allele frequencies in African Americans and
Caucasians suggest that FADS1 may be primarily a European risk locus,
acting as a local eQTL in liver and muscle.

746/W
Investigating the association of MGP promoter polymorphisms with
coronary artery disease and their effect on gene expression. M. Kera-
matipour’, P. Ahmadi’, M. Abiri’, S. Sadeghian?, M. Pedram’. 1) Department
of Medical Genetics, School of Medicine, Tehran University of Medical Sci-
ences, Tehran, Iran; 2) Department of Cardiology, Tehran Heart Center
Hospital, Tehran University of Medical Sciences, Amirabad St., Tehran, Iran.
Coronary Artery Disease (CAD) is a major cause of death worldwide
including Iran. Positive family history among patient points to the significance
of genetic elements in the risk of CAD. Two single nucleotide polymorphisms
(SNPs)at-7 (rs1800801) &-138 (rs1800802) positions on Matrix- Gla Protein
(MGP) gene have been suggested to play a role in susceptibility towards
CAD. Such a role is possibly due to the effect of these SNPs on the level
of gene expression. This study aims to investigate the association of these
SNPs with CAD in Iranian population and their possible effect on MGP gene
promoter activity in vitro. To achieve these goals, a population based genetic
association study is being conducted on appropriate groups of patients and
controls on the basis of their clinical assessments and angiographic reports.
Analysis of the preliminary data obtained from genotyping 150 cases and
150 controls shows an excess of A allele at position -7 and T allele at
position -138 among patients. The observed differences are not significant
at this point, but genotyping of proposed sample size is not complete yet.
On the other hand, four appropriate vectors that express GFP under the
control of different haplotypes of MGP promoter have been constructed.
To assess the effects of haplotypes on promoter activity, vectors were
transfected into the Hek293 cells and relative expression of GFP was quanti-
fied. Analysis of data using Student’s T-test, revealed that G-7A SNP has
a significant effect on promoter activity in cultured cells. Presence of nucleo-
tide A in -7 position resulted in 12% increase in promoter activity (p<0.002).
T-138C SNP did not show a significant change in promoter activity (p>0.7).
The maximum mean activity of the promoter was seen with A-T haplotype
while the minimum activity appeared by G-T haplotype. By the way, statisti-
cally the most significant difference in promoter activity is seen between
vectors containing A-C and G-T haplotypes (p<0.0005). less significant
differences in promoter activity were shown between A-T and G-T haplotypes
as well as A-T and G-C haplotypes (p<0.05).

Copyright © 2010 The American Society of Human Genetics. All rights reserved.



Posters: Cardiovascular Genetics 243

747/W

A common variant of beta3-adrenergic recegtor gene and pregnhancy-
induced hypertention in Japan. G. Kobashi’-®, H. Yamada?, A. Hata®, K.
Ohta’34, H. Minakami®, N. Sakuragi*, H. Tamashiro® S. Fujimoto®, Hok-
kaido PIH Epidemiological Study Group. 1) Research Center for Charged
Particle Therapy, National Institute of Radiological Sciences, Chiba, Japan;
2) Dept. of Obstetrics and Gynecology, Kobe University Graduate School
of Medicine; 3) Dept. of Public Health, Chiba University Graduate School
of Medicine; 4) Dept. of Obstetrics and Gynecology, Hokkaido University
Graduate School of Medicine; 5) Dept. of Global Health and Epidemiology,
Hokkaido University Graduate School of Medicine; 6) Sapporo Maternity-
Women'’s Hospital.

Pregnancy-induced hypertention (PIH), major cause of maternal morbidity
and mortality, is considered to be a multifactorial disease resulting from an
interaction among several factors including lipolysis and obesity. Beta3-
adrenergic receptor (B3AR) is mainly expressed in brown and white adipose
tissues and is considered to be responsible for thermogenesis, lipolysis,
insulin sensitivity and body weight gain, and was reported to be associated
with non-insulin dependent diabetes mellitus. Recently, an association
between a common variant, Trp64Arg of the B3AR gene and manifestation
of PIH was suggested in its pathogenesis, however, it has been yet con-
firmed. In the present study, we genotyped and analyzed the variant and
other genetic and environment risk factors in order to confirm the association
in the Japanese subjects. Seventy-nine Japanese primiparous patients with
PIH including preeclampsia, protein uric type of PIH, were matched with 158
Japanese normal pregnant controls according to age and parity. Informed
consent for the study was obtained from every subject. Genotypings of
variants including Trp64Arg of the B3AR gene were carried out using PCR-
RFLP methods after extraction of genomic DNA from 1.0 ml of whole blood
samples. Differences were statistically analyzed by the chi-square test
(degree of freedom=1). Fisher's exact test was used when an observed
number was £ 5. In the allelic frequencies of Arg64, a mutant type of the
B3AR gene, there were no significant differences between the cases and
controls (15.8% in PIH and 16.1% in controls). Furthermore, no significant
differences were found in the subgroup analyses using the other PIH risk
factors such as prepregnancy body mass index, family history of hyperten-
sion, M235T of angiotensinogen gene, Glu298Asp of the endothelial nitoric
oxide synthase gene and some lifestyle factors. The present result suggests
that the Trp64Arg variant of the B3AR gene is not associated with PIH in
the Japanese women.

748/W

Evaluation of three molecular mechanisms for altered MMAB transcript
level at a locus associated with high density lipoprotein cholesterol
(HDL-C). M.P. Fogarty’, M.L. Bucholovich?, K.J. Gaulton’, Y. Li"?, K.L.
Mohlke™. 1) Department of Genetics, University of North Carolina, Chapel
Hill, NC; 2) Department of Biostatistics, University of North Carolina, Chapel
Hill, NC.

Liver eQTL studies and our hepatocyte RNA and protein expression imbal-
ance studies showed that an HDL-C-associated locus on chromosome 12
is also associated with higher levels of MMAB. Our goal is to determine the
underlying SNP(s) and molecular mechanisms affecting MMAB transcript
level. We hypothesize that a SNP(s) acting at this locus likely has a subtle
effect (~20%) on MMAB transcript synthesis or stability and we are exploring
3 potential mechanisms for this effect. First, we tested whether HDL-C
associated SNP rs877710, located in the MMAB 3'UTR, affects targeting
by miR-564. The G allele of rs877710 is predicted to weaken the target
site for miR-564 and thus increase MMAB expression levels. Using a dual
luciferase reporter vector and 293T cells, we demonstrated that in the pres-
ence of miR-564, the G allele of rs877710 demonstrated a 16% weaker
repression of luciferase activity compared to the C allele (P=.002), sug-
gesting preferential binding to the C allele. Additional studies will test whether
miR-564 results in decreased endogenous MMAB expression in liver cells.
Second, to assess whether a regulatory SNP acts in cis to affect transcript
synthesis, we tested SNPs for allele-specific enhancer activity in HepG2
cells. We used linkage disequilibrium data obtained from HapMap and the
1000 Genomes Project to identify 63 SNPs in r>>.7 (CEU) with highly HDL-
C associated SNP rs2338104, and we identified 3 associated SNPs located
in potential regulatory elements based on evidence of open chromatin,
histone modifications and predicted transcription factor binding. Preliminary
results showed that of 57 SNPs screened to date, six leading SNPs display
>1.5-fold allele-specific enhancer activity in the direction expected. Addi-
tional experiments are needed to verify the magnitude and significance of
allele-specific differences. Third, rs2287180 (r?=.22 with rs2338104) disrupts
a predicted splicing enhancer and has been implicated in alternative splicing
of MMAB leading to decreased expression in the expected direction.
rs2287180 genotypes in our human hepatocyte cohort (n=89) will be used to
evaluate the relative contribution of this decrease on overall MMAB transcript
level. Taken together, these results provide suggestive evidence for more
than one mechanism that may alter MMAB transcript level. Identification of
a molecular mechanism for altered MMAB expression may guide functional
studies to determine how variants at this locus influence HDL-C.

749/W

Differential gene expression and enhancer use are correlated with
asymmetries in epigenetic modification within the developing heart.
S. Smemo, I. Aneas, N. Sakabe, M. Nobrega. Human Genetics, University
of Chicago, Chicago, IL.

The mammalian heart is heterogeneous in form and function, and under-
standing those differences has been at the center of cardiac research for
centuries. In modern times this has been carried out at the genetic level,
with a multitude of differences in gene expression, including many genes
encoding transcription factors, being described and correlated with chamber
identity, structure, function and disease. Nonetheless, it is not fully resolved
how these transcriptional asymmetries, evident at even the very early stages
of morphogenesis, are established and maintained. One hypothesis, pur-
sued here, is that chromatin accessibility is modulated independently within
the developing heart via epigenetic modification, thereby potentiating or
excluding expression of specific genes. To study this we have performed
transcriptional profiling by RNA-seq on isolated left and right ventricles of
embryonic mice and correlated the findings with ChIP-seq against
H3K27me3, a mark of closed chromatin associated with gene repression.
Furthermore, by performing ChlP-seq in left and right ventricles for
H3K4me1, a chromatin modification associated with enhancers, and p300,
a chromatin-binding coactivator found at active enhancers, we have
extended this hypothesis to include differential usage of transcriptional
enhancers.

750/W
Association study, KCNE1, polymorphisms, non-familial atrial fibrilla-
tion(AF), potassium channel. A.R. Park’, D.-J. Shin"-?, H. J. Hwang?®, N.-
H. Son’, K.-B. Lee', J.-W. Im", E.-S. Shin*, J.-E. Lee* H.-N. Pak®, M.-H.
Lee®, S.-S. Kim® Y. Jang™3. 1) Yonsei Cardiovascular Genome Center,
Seoul, Seodaemun-ku, Korea; 2) Yonsei University Research Institute of
Science for Aging, Seoul, Korea; 3) Division of Cardiology, Yonsei University
College of Medicine, Seoul, Korea; 4) DNA Link, Inc, Seoul, Korea.
Slowly activating delayed-rectifier potassium currents in the heart are pro-
duced by a complex protein with alpha and beta subunits composed of the
potassium voltage-gated channel KQT-like subfamily, member 1 (KCNQ1)
and the potassium voltage-gated channel lks-related family, member 1
(KCNE1), respectively. Recent studies have been proposed to play a mecha-
nistic role in non-familial Atrial fibrillation (AF). We preformed a case-control
study to evaluate the presently controversial question of whether KCNE1
gene polymorphisms are associated with AF in Koreans. We studied a
sample population of 754 Koreans, comprising of 400 controls and 354
cases with AF, which were recruited from Cardiovascular Genome Center
in Korea. We analyzed 8 single nucleotide polymorphisms (SNPs) of KCNE1
genes (rs2834485, rs3453, rs13050198 and rs41314067, rs1805127,
rs2236608, rs2834502, rs4817669). All subjects were genotyped for these
polymorphisms by single base primer extension assay using the SNaPShot
assay. The distribution of allele for rs2834485 and rs2834502 was signifi-
cantly different between the patients with AF and the controls in female group
(P=0.0197) and male group (P=0.0379), respectively. Logistic regression
analysis represented that KCNE1 rs2834485 T carriers were significantly
associated with AF under a dominant model (CT+TT/CC; OR, 0.535; confi-
dence interval (Cl), 0.313-0.913; P=0.0219), rs2834502 A carriers were
significantly associated with AF under a dominant model (AA+AG/GG; OR,
0.661; confidence interval (Cl), 0.447-0.977; P=0.0379). In haplotype analy-
sis, the dominant model of haplotype AAG and recessive model of haplotype
AA was shown to predisposing effect significantly in females (OR, 2.318;
confidence interval (Cl), 1.138-4.721; P=0.0205) and males (OR, 1.541;
confidence interval (Cl), 1.040-2.285; P=0.0313), whereas haplotype CAA-
GATAA decreased the risk of AF by 46% (OR, 0.536; confidence interval
(ClI), 0.288-0.997; P=0.0491) under a dominant model in female subjects.
These findings suggest that KCNE1 gene polymorphisms are associated
with non-familial Atrial fibrillation in Koreans. Further investigations should
be performed to analyze association of these polymorphisms with non-
familial Atrial fibrillation in other genes and conducted to evaluate the func-
tional role of these genes as a genetic contributor.
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A common polymorphism in the NOTCH1 gene is associated with
calcific aortic valve stenosis. V. Ducharme’, N. Gaudreault’, P. Pibarot’,
P. Mathieu’, Y. Bossé"2. 1) Centre de recherche Institut universitaire de
cardiologie et de pneumologie de Québec, Laval University, Quebec, Can-
ada; 2) Laval University Hospital Research Center (CRCHUL), Quebec,
Canada.

Calcific aortic valve stenosis (AVS) is the most frequently acquired valvular
heart disease affecting 1-2% of the population older than age 65 years. It
is characterized by pathological remodeling and calcification of the aortic
valve cusps, which eventually lead to left ventricular outflow track obstruc-
tion. Genetic studies in few multi-generation families have provided compel-
ling evidence that functional DNA variants at the NOTCH1 locus result
in aortic valve anomalies and severe valve calcification. Whether genetic
variants in that gene contribute to AVS in the population at large still remain
to be determined. A total of 14 genetic variants surrounding the NOTCH1
gene were genotyped in 467 patients with severe AVS and tricuspid valve
morphology. Genotyping was carried out using the lllumina BeadXpress
platform. SNPs were selected to document the previously rare mutations
associated with AVS, but also to capture the common genetic variation
within this locus. Allele frequencies of common SNPs for patients with AVS
were compared to a share control group (lllumina iControlDB, n=3294). The
mutation R1107X, previously associated with AVS in an autosomal-dominant
mode of inheritance with complete penetrance, was detected in one patient.
The mutations R1279H and V2285| were detected in 19 and 15 heterozy-
gotes, respectively. In contrast, two additional missense mutations (T596M
and R938Q) as well as a frameshift mutation (H1504del) were not detected
in our AVS population. A common polymorphism (rs13290979) located in
intron 2 was significantly associated with AVS (minor allele frequencies:
32% cases and 38% controls, p = 0.001). This study suggests that multiple
rare variants and a common polymorphism in the NOTCH1 locus confer
susceptibility to AVS. The prevalence of the rare variants in healthy controls
and replication of the common variant in an independent population warrant
further investigation.

752/W

Fine mapping of loci associated with low-density lipoprotein choles-
terol (LDL-C) via candidate gene sequencing and large scale genotyp-
ing. A. Mulas’, B. Li?, C. Sidore™?, H.M. Kang?, S. Sanna’, S. Najiar’, E.
Lakkata®, M. Uda’, F. Cucca’, D. Schlessinger?, G.R. Abecasis?, R.
Nagarja®, SardiNIA project. 1) Istituto di Neurogenetica e Neurofarmaco-
logia, CNR, Monserrato, 09042 (CA), Italy; 2) Center for Statistical Genetics,
Ann Arbor, University of Michigan, MI, USA; 3) Laboratory of Cardiovascular
Science, Intramural Research Program, National Institute on Aging, National
Institutes of Health, Baltimore, USA; 4) Laboratory of Genetics, National
Institute on Aging, Baltimore, MD, USA.

Lipoprotein levels are a risk factor for cardiovascular diseases, the leading
cause of morbidity and mortality in developed countries. Several studies
have shown that low-density lipoprotein cholesterol (LDL-C) is associated
with increased risk of coronary artery disease, a connection that is empha-
sized by the fact that all genetic variants associated with increased LDL-C
also increase the risk of coronary artery disease. Our previous genome-
wide association studies of >8,000 subjects identified a number of loci
associated with LDL-C levels, including both previously reported and newly
implicated loci. To further understand the genetic contributions of both com-
mon and rare variants to the LDL-C level, we sequenced exons and flanking
regions of 9 genes at associated loci in 256 unrelated Sardinian individuals
with either extremely low or high LDL-C levels, along with 120 HapMap
samples. Among all variants identified, 71% (81/121) nonsynonymous and
56.3% (40/71) synonymous mutations have frequencies below 1%. In addi-
tion, two frame shift (in APOB) and two truncation mutations (in PCSK9)
were identified. Comparisons between high LDL-C and low LDL-C groups
showed that rare coding variants are enriched in one of the two groups for
a set of genes (APOB, LDLR, PCSK9, SORTT). To increase the power to
detect associations, we imputed all the variants detected by sequencing in
a subset of the cohort (N=4,305) and successively genotyped those in the
entire SardiNIA sample (N=5,543).Among all tested variants, 11 showed a
pvalue <10, including six that have not previously been associated with
LDL-C variation, as for example a very rare non-synonymous variant on the
LDLR gene (MAF 0.005), that explains 0.5% of the total variance of LDL-
C levels in Sardinia (p<10-6). Evidence for association typically increased
as we moved from the sequence of extreme individuals to imputation of a
subset of the cohort to direct genotyping of the entire sample. For example,
at the APOE-005012 (MAF=0.037) non-synonymous mutation association
started at 2x10#, increased to 2x10°® after imputation, and to 4x10-3® when
using the complete set of genotypes. Overall, these results identify a novel
set of common and rare variants in LDL associated genes, and suggest
that sequencing coding regions in extreme individuals followed by large
scale imputation and genotyping are efficient designs for detecting potentially
causative variants and increase the variance explained for these traits.

753/W

Is E-selectin Gene S128R Polymorphism Associated with Incidence or
Severity of Kasawaki Disease? S. Toshihiko, K. Hideo, N. Kazuhisa, M.
Hideki, M. Hiroyuki. Nagasaki University Hospital, nagasaki-shi nagasaki-
ken, Japan.

Background: Kawasaki disease (KD) is an acute systemic vasculitic syn-
drome in childhood of unknown etiology, and development of coronary
arterial lesions (CAL) is the most critical prognostic factor of KD. E-selectin,
which intermediates between vascular endothelial cells and inflammatory
cells, has been shown to increase in blood during the acute stage of KD.
Interestingly, p.S128R polymorphism (rs5361) of E-selectin gene has been
associated with the incidence of adulthood coronary artery diseases (e.g.,
myocardial infarction) in which vasculitic process is recognized as an impor-
tant etiological factor. Therefore, we hypothesized that the polymorphism
of E-selectin gene might be associated with incidence of KD or development
of CAL in KD. Methods: Genomic DNA was extracted from peripheral blood
of 176 patients with KD (61 with and 115 without CAL) and 305 controls.
E-selectin genotypes was determined by melting curve method using interca-
lating dye with real-time PCR. The genotype distribution was assessed
using the Chi-square test. Experimental procedures were approved by the
Committee for the Ethical Issues on Human Genome and Gene Analysis
in Nagasaki University. Results: R allele frequencies were 0.0454 and 0.0344
in KD and control, respectively (OR 1.33 [95% CI, 0.68 - 2.59]). On the
other hand, R allele frequencies in KD with and without CAL were 0.0410
and 0.0478, respectively (OR 0.85 [95% ClI, 0.28 - 2.50]). Discussion: This
study was unable to prove association of p.S128R polymorphism of E-
selectin gene with the incidence of KD or development of CAL in KD, although
we cannot rule out the possibility that the sample size was not large enough
to detect existent but subtle association. Therefore, further studies are war-
ranted to identify single nucleotide polymorphisms (SNPs) in genes that
are associated with both coronary artery diseases in adulthood and KD in
childhood, including another SNP in E-selectin gene, G98T in 5’'UTR area
(rs1805193). (Collaborators: K. Ikeda, T. Ohno, T. Hara [Kyushu University],
S. Nishimura, M. Zaitsu, Y. Hamasaki [Saga University]).

754/W

Sex and age differential genetic effect of chromosome 9p21 on athero-
sclerosis. P.C. Tsai', H.F. Lin?>3, R.T. Lin?>3, G.T. Khor?, S.H. Juo™*. 1)
Department of Medical Research, Kaohsiung Medical University Hospital,
Kaohsiung, Taiwan; 2) Department of Neurology, Kaohsiung Medical Univer-
sity Hospital, Kaohsiung, Taiwan; 3) Department of Neurology, College of
Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan; 4) Department
of Medical Genetics, College of Medicine, Kaohsiung Medical University,
Kaohsiung, Taiwan.

Purpose: Chromosome 9p21 has recently been shown to be a risk region
for a broad range of vascular diseases. Carotid intima-media thickness (IMT)
and plaque are independent predictors for vascular diseases. We aimed
to test for the association between 9p21 and stroke, Ml and subclinical
phenotypes (IMT and plaque) in a Chinese population residing in Taiwan.
Methods: We enrolled 687 stroke patients, 425 Ml patients and 1377 stroke-
and Ml-free volunteers as health controls. Carotid segment-specific IMT and
plaques were examined among the 1083 control subjects. Three commonly
used SNPs (rs1333040, rs2383207, and rs1333049) were genotyped and
genetic effects were tested for each SNP and haplotype. Further subgroup
analysis was performed to explore sex-specific and age-specific association.
Permutation was used to correct for multiple testing. Results: Multivariate
permutation analyses demonstrated that carriers of the T allele of SNP
rs1333040 was significantly associated with thicker common carotid artery
(CCA) IMT (p = 0.042) and MI (p=0.045), but not for stroke (p=0.280). The
risk G allele of SNP rs2383207 was associated with higher ICA IMT (p =
0.010) and MI (p=0.002), but not for stroke (p=0.097). Carriers of the C
allele of SNP rs 1333049 was found to be significantly associated with thicker
ICA IMT (p = 0.026) and the greater risk for the presence of carotid plaque
(OR=1.55 for heterozygous carriers; OR= 1.65 for homozygous carriers).
Haplotype analysis showed a global p value of 0.265 for stroke, 0.032 for
MI, 0.015 for ICA IMT, and 0.067 for the presence of carotid plaque. Further
analyses showed the significant association for IMT and plaque only existed
in men, and for Ml only in young subjects (less than 65 years old). Conclu-
sions: Chromosome 9p21 had a significant association with carotid athero-
sclerosis and myocardial infarction but not stroke. Furthermore, such genetic
effect was in a gender-specific and age-specific manner in the Chinese popu-
lation.
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Stem Cell Regulatory Genes Associated with the Racial Differences in
the Promotion of Coronary Artery Disease by Tobacco Smokers. L.R.
Yanek!, D.M. Becker!, L.C. Becker’, R.C. Levitt>3%. 1) Johns Hopkins
Medical Institutions, Baltimore, MD; 2) Department of Anesthesiology, Miller
School of Medicine, University of Miami, Miami, FL; 3) Hussman Institute
of Human Genomics, Miller School of Medicine, University of Miami, Miami,
FL; 4) Miami Veterans Healthcare System, Miami, FL.

Background: Coronary artery disease (CAD) is clustered strongly in fami-
lies and associated with risk factors, including tobacco smoke exposure.
Recent evidence suggests that biologic variability in stem cell mediated
vascular repair may play an important role in CAD. We hypothesize that
functional polymorphisms in stem cell regulatory genes underlie the promo-
tion of CAD by tobacco smoke in susceptible individuals. To investigate
this, we analyzed for association between CAD and a panel of 7 candidate
genes involved in the regulation of stem senescence that may affect stem
cell mediated vascular repair. Methods: The GeneSTAR study population
was ascertained from families via a proband who experienced an early onset
(prior to age 60) cardiovascular event, and included apparently healthy
siblings (n=1140; 49% Blacks; 51% Whites) who completed baseline screen-
ing. Incident CAD was assessed by follow-up questionnaires and confirmed
by medical records. Self-reported smoking status was confirmed by exhaled
CO. Genotype data were generated using the lllumina Human 1M Beadchip;
116 SNPs in Blacks and 106 SNPs in Whites were analyzed. Data integrity
was ensured with extensive quality controls including sample and SNP
filters. Racial groups were analyzed separately to control for population
substructure. Mixed effects models implemented in SAS were used to con-
duct candidate gene association analyses under an additive model. Analyses
were adjusted for age, sex, smoking, eigenvector(s) for within race popula-
tion stratification, and familial clustering and a SNP*smoking interaction
term was included in the models. Results: Preliminary analyses indicate
significant differences between racial groups and associations between CAD
with SNPs in stem cell regulatory genes. WNT2 (rs10487362, P=0.0007),
WNT2B (rs12138754, P<0.0004), and MDM2 (rs3730613, P<0.001) were
associated with CAD in Blacks. Only WNT2B (rs3790604, P<0.04) and
WNT10A (rs10177996, P<0.05) were potentially associated with CAD in
Whites. A SNP*smoking interaction was found for CDKN1A (rs3176321,
P<0.004 Whites), and HMGAZ2 (rs7967476, P<0.004 Blacks). Conclusions:
These data indicate for the first time that the stem cell regulatory genes
may be implicated in the promotion of incident CAD by tobacco smoke.
Associations may differ by racial background. These findings suggest that
smoking may have its impact on CAD by altering stem cell mediated vascu-
lar repair.

756/W

Allele-specific regulatory activity of variants associated with human
high-density lipoprotein cholesterol level at the GALNT2 locus. T.S.
Roman’, A.F. Marvelle’, K.J. Gaulton’, M.P. Fogarty’!, A.J. Gonzalez', Y.
Li"?, K.L. Mohlke'. 1) Department of Genetics, University of North Carolina,
Chapel Hill, NC; 2) Department of Biostatistics, University of North Carolina,
Chapel Hill, NC.

Genome-wide association studies have identified SNPs within intron 1 of
the GALNT2 gene that are strongly associated with human high-density
lipoprotein cholesterol (HDL-C) levels, although the molecular mechanism
responsible for this association remains unknown. GALNT2 encodes an
N-acetylgalactosaminyltransferase important for O-linked oligosaccharide
biosynthesis, and may influence HDL-C level by modifying proteins involved
in cholesterol transfer or processing. SNPs in strong linkage disequilibrium
(r*>.8, HapMap and 1000 Genomes Project CEU) with the reported HDL-
C -associated SNPs span ~15 kb of intron sequence, and resequencing
of the GALNT2 exons did not identify other variants likely to explain the
association signal. We hypothesize that one or more of the intron 1 variants
have an allele-specific regulatory effect on gene expression. Eight variants
are located in regions with evidence of regulatory function based on open
chromatin and histone modification data generated in HepG2 cells. We
used dual-luciferase assays to test these variants as possible allele-specific
enhancers of transcriptional activity in HepG2 cells. A 780-bp region con-
taining one haplotype showed a 15-fold increase in transcriptional activity
compared to a control vector containing only a minimal promoter. An alter-
nate haplotype showed a 3-fold further increase in enhancer activity. This
increase was observed for alleles associated with increased HDL-C level.
To determine which of the four variants in the haplotype might be responsible
for this increased activity, we created additional haplotypes by site-directed
mutagenesis. Preliminary results suggest that at least two of the SNPs
(rs4846913 and rs2144300) contribute significantly and additively to differen-
tial transcriptional activity. Electrophoretic mobility shift assays are being
used to evaluate evidence of differential protein binding at these SNPs.
Notably, the direction of allele-specific haplotype enhancer activity we
observed in HepG2 cells contrasts a recent report that Galnt2 knockdown
in mouse liver increased plasma HDL-C levels, suggesting that rs4846913
and rs2144300 do not act directly to influence GALNTZ2 expression. Success-
ful identification of the molecular mechanism underlying the genome-wide
association signal would provide insight into the variants’ role in GALNT2
activity, and may lead to a greater understanding of the biological processes
that help regulate human HDL-C metabolism.
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757IT

A de novo terminal deletion of 10g26.3 associated with poor attention,
developmental delay, and ataxia with normal cerebellum on MRI. C.L.
Goldsmith’, A. Doja®, K.M. Boycott’. 1) Genetics, Children’s Hospital of
Eastern Ontario, Ottawa, Ontario, Canada; 2) Neurology, Children’s Hospital
of Eastern Ontario, Ottawa, Ontario, Canada.

The phenotype associated with terminal deletions of 10q is variable but
reported features include developmental delay/learning disability/mild to
moderate mental retardation, speech and language delay, poor attention,
strabismus and distinctive facial features in the context of normal growth
and good health. We report a 6 year-old girl who presented to the neurogene-
tics clinic at the age of 3 years of age with global developmental delay, poor
coordination, and ataxia. MRI showed no abnormality of the posterior fossa.
Standard investigations for ataxia were unrevealing. A high-resolution (105
K) comparative genomic hybridization microarray identified a deletion of the
terminal 4.6 Mb of the long arm of chromosome 10, within cytogenetic band
10qg26.3. This finding was confirmed by FISH analysis. The parents were
tested and this is a de novo change. There are approximately 40 genes in
the deleted interval. A small number of children reported with deletions in
this region have poor balance/wide-based gait (AJMG 2009; 149A:669-680)
and further investigation of two of these children demonstrated vestibular
anomalies. These two children had an overlapping deletion which included
the HMX2 and HMX3 genes and haploinsufficiency was proposed as the
mechanism based on previous reports that Hmx2/Hmx3 knockout mice have
vestibular anomalies. The deletion in the patient reported here is distal and
does not include these two genes; CT of the inner ear is pending. Our
findings suggest that there may be other genes involved in coordination/
gait/ataxia in 10qter.

758/T

Down syndrome with bilateral absence of cochlear nerves, a previously
unregorted association. N. Leonard’, T. Uwiera?, A. Kanigan®, R. Bhar-
gava’. 1) Department of Medical Genetics, University of Alberta, Edmonton,
AB, Canada; 2) Department of Surgery, University of Alberta, Edmonton,
AB, Canada; 3) Department of Radiology, University of Alberta, Edmonton,
AB, Canada.

Individuals with Down syndrome are prone to hearing loss, most often
conductive in nature. Sensorineural hearing loss, usually mild-moderate in
severity, is seen in 4-20% of cases. We report a unique case of a child with
Down syndrome with bilateral absence of the cochlear nerves, a previously
unreported association. Following parental concerns raised over possible
hearing loss, a 6 month old boy with Trisomy 21 had an audiologic assess-
ment that identified bilateral profound sensorineural hearing loss. Auditory
brainstem responses confirmed lack of responses. Otoacoustic emissions
were absent in both ears and tympanometry was normal. A workup began
to determine cochlear implantation candidacy. A high resolution CT scan
showed significantly narrowed cochlear apertures raising the concern of
absence of cochlear nerves bilaterally. There were normal appearing
cochleae. The lateral semicircular canals and vestibules were mildly
enlarged. The middle ear was normal. Additional imaging on MRI demon-
strated the absence of the cochlear branches of the vestibulocochlear nerves
bilaterally. The pregnancy was uncomplicated except for delivery by cesar-
ean section for maternal hypertension for the 43 year old gravida 1 mother.
He had treated hypothyroidism and no health concerns. In particular there
were no concerns for diabetes, infection, hyperbilirubinemia, hypoxia, pre-
maturity, pigmentation, olfaction or vision. Physical exam was in keeping with
Down syndrome. There was no family history of consanguinity, neuropathies,
hearing loss or health concerns. The family opted to decline genetic testing
for hearing loss. In the literature, histopathology and radiology reports indi-
cate numerous middle ear abnormalities that can be seen in Down syndrome.
For inner ear abnormalities, there are reports of inner ear dysplasia in
individuals with Down syndrome, the most common feature being general-
ized hypoplasia of the inner ear structures. There are reports of cochlear
nerve canal hypoplasia and internal auditory canal stenosis or duplication,
but no case of absent cochlear nerves (Blaser 2006). To date, this is the
first report of an individual with Down syndrome having absence of the
cochlear nerves. Profound sensorineural hearing loss in a child with Down
syndrome should prompt MRI imaging to look for absence of the cochlear
nerves as cochlear implantation is contraindicated in this setting. Ref: Blaser
S, et al. Laryngoscope. 2006 Dec;116(12):2113-9.

759/T

Clinical phenotypes and genetics of various subtypes of polymicrogy-
ria and evidence for a novel locus for bilateral peris;llvian polymicrogy-
ria narrowed to 2p16.1-p16.3. D. Amrom’, A. Poduri?, B. Dan®, N. Decon-
inck®, C. Christophe*, B. Pichon®, F. Dubeau®, D. Tampieri’, F. Andermann®,
W.B. Dobyns®, C.A. Walsh™%, E. Andermann’?. 1) Neurogenetics Unit, Mon-
treal Neurological Hospital and Institute (MNH/I); Department of Neurology
& Neurosurgery, McGill University, Montreal, Canada; 2) Division of Epilepsy
and Clinical Neurophysiology, Department of Neurology, Children’s Hospital
Boston, Boston, MA; 3) Pediatric Neurology Unit, Hopital Universitaire des
Enfants Reine Fabiola (HUDERF) Université Libre de Bruxelles, Brussels,
Belgium; 4) Department of Neuroimaging, Hopital Universitaire des Enfants
Reine Fabiola (HUDERF); Université Libre de Bruxelles, Brussels, Belgium;
5) Department of Medical Genetics, Hopital Erasme; Université Libre de
Bruxelles, Brussels, Belgium; 6) Epilepsy Service and Seizure Clinic, Mon-
treal Neurological Hospital and Institute; Department of Neurology & Neuro-
surgery, McGill University, Montreal, Canada; 7) Department of Diagnostic &
Interventional Neuroradiology, Montreal Neurological Hospital and Institute;
Department of Radiology, McGill University, Montreal, Canada; 8) Epilepsy
Service and Seizure Clinic, Montreal Neurological Hospital and Institute;
Departments of Neurology & Neurosurgery and Pediatrics, McGill University,
Montreal, Canada; 9) Departments of Human Genetics, Neurology and
Pediatrics, University of Chicago, Chicago, lllinois; 10) Division of Genetics
and Manton Center for Orphan Disease Research, Children’s Hospital Bos-
ton; Howard Hughes Medical Institute; and Harvard Medical School, Boston,
MA; 11) Neurogenetics Unit, Montreal Neurological Hospital and Institute;
Departments of Neurology & Neurosurgery and Human Genetics, McGill
University, Montreal, Canada.

BACKGROUND: Polymicrogyria (PMG) is a malformation of brain cortical
development. Common clinical features include seizures, developmental
delay, oromotor dysfunction and motor disabilities. PMG is a clinically and
etiologically heterogenous condition. It can be attributable to environmental
causes, single gene disorders with various patterns of inheritance, or chro-
mosomal rearrangements, usually sporadic. AIMS: To report the clinical
phenotypes and genetic data of several subtypes of PMG and establish
genotype-phenotype correlations. METHODS: Search of our brain malfor-
mation databases at the MNH/I and HUDERF hospitals, and inclusion of all
types of PMG, except those associated with schizencephaly and confirmed
congenital CMV/toxoplasmosis infections; detailed review of medical
records; karyotype and FISH 22qg11; CGH and/or SNP microarray of genomic
DNA. RESULTS: We enrolled 24 patients: 11 symmetric bilateral perisylvian
polymicrogyria (BPP), 2 asymmetrical BPP, 4 unilateral right PMG, 3 unilat-
eral left PMG, and 4 bilateral posterior PMG. A 22q11 deletion was found
in one patient with unilateral right PMG. The brain MRI showed an associated
large contralateral frontal heterotopia. He presented with congenital mitral
valve stenosis, congenital left hemiparesis, facial dysmorphism, and moder-
ate mental retardation. A 2p13.3-p16.3 duplication was found in a patient
with symmetric BPP. He presented with neonatal global hypotonia, feeding
difficulties, and delayed psychomotor development. At the age of 10 years,
physical examination revealed mild facial dysmorphic signs, mental retarda-
tion, severe language delay, attention deficit helped by methylphenidate,
and growth deficiency treated with growth hormone. CONCLUSIONS: The
inheritance of PMG is heterogeneous. Our observations confirm that PMG,
including right-sided PMG, is associated with deletion 22q11 (DiGeorge)
syndrome; however, the association of a large contralateral frontal hetero-
topia is unusual. Altogether this suggests asymmetrical gene(s) expression
between the hemispheres. Phenotypic comparison with previously published
patients harboring other types of proximal 2p duplications shows a subgroup
of patients with BPP sharing a common locus narrowed to 2p16.1-p16.3.

760/T

47,XX,iso(18p) Case History. j. martinez’, i. briceno™?, m. brigmon’, a.
venegas®. 1) Universidad de La Sabana, Bogota, Colombia; 2) Pontificia
Universidad Javeriana, cra 7 numero 40-52.

Sixteen year old patient with, moderate mental non progressive deficiency
and attending a school for the mentally handicap, a friendly and loquacious
personality, no relevant diseases history, menarche at thirteen years, during
the physical examination the only signs were: a thoracic kyphosis of 50
degrees and a lumbar lordosis of 8 degrees and hypoplasia of the fourth
and fifth toes of the right foot. Kariotype revealed 47 XX+mar Microarray
DNA analysis by Affimetrix SNP 6.0: showed that the marker corresponds
to an isochromosome eighteen from p 11.21 a pter. Diagnosis: 47, XX
iso 18p. Conclusion: This case is evidence that additional short arm of
Chromosome 18 produces a mild clinical manifestation in contrast to the
short arm of chromosome 18.
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A Heterozygous 3q24-325 Deletion in a Patient with the C Syndrome.
A. Nakatomi’, T. Kondou?, A. Mori?, O. Shimokawa®, Y. Sasaki*, N. Harada?*,
T. Shimoji®, M. Fukuda®, T. Matsumoto’, H. Moriuchi’. 1) Dept Pediatrics,
Nagasaki Univ, Nagasaki city, Japan; 2) Division of Developmental Disabili-
ties,The MISAKAENOSONO MUTSUMI,Isahaya city,Japan; 3) Okinawa
Prefectural Nanbu Medical Center & Childrens Medical Center,Okinawa,Ja-
pan; 4) Cytogenetic Testing 2nd.Group,Molecular Genetic Testing Dept,Clin-
ical Laboratory Center,Mitsubishi Chemical Medience Corporation,Naga-
saki city,Japan.

The C (Opitz Trigonocephaly) syndrome (OMIM #211750) is characterized
by severe mental retardation, trigonocephaly and such characteristic facies
as broad dental alveolar ridges, epicanthal folds, broad depressed nasal
bridge and abnormal external ears. Brain and heart anomalies have also
been associated with it. Mutations of CD96, located on 3q13.13, have been
reported in a form of the C syndrome (Kaname et al, 2007). Furthermore,
cytogenetic abnormalities of chromosome 3 or 4 have been found in patients
with the C or C-like syndrome (Preus et al, 1975; Sargent et al, 1985;
McGaughran et al, 2000; de Ravel et al, 2009), suggesting genetic heteroge-
neity for the C syndrome. We here present a C syndrome patient with brain
anomaly who had an interstitial 3q deletion, del(3)(q24925.3). The patient,
a 6-year-old girl, was born by unrelated parents after uneventful pregnancy
and delivery. There was no significant family history. Poor weight gain and
mild motor retardation were noted during infancy. Her verbal development
had been remarkably delayed: she had not spoken even a word until now.
Since 3 years of age, she had been awake at night, screaming and hitting
her head against the wall, and had been clinging to specific sounds, mimick-
ing autistic spectrum disorder. She had trigonocephaly, broad dental alveolar
ridges, long philtrum and epicanthus. Neurologically, ataxic gait and hyper-
reflexia of the lower limbs were noted. The blood cell counts and biochemical
examinations revealed no abnormality. Brain MRI detected hypoplasia of
cerebellum (Dandy-Walker variant) and brain stem and delayed myelination
of periventricular white matter. CD96 gene analysis revealed no mutation.
Chromosomal and genomic copy number analyses with high resolution SNP
array interpreted the karyotype of the patient as 46,XX,del(3)(q24q25.3).-
arr3q24925.31(148,242,205-158,030,540)x1. According to the Genome
Browser of database of genomic variants (build 36 assembly: http://proj-
ects.tcag.ca/cgi-bin/variation/gbrowse/hg18/), the 9.7-Mb deletion contains
57 RefSeq genes including the following OMIM disease genes, ZIC4, ZIC1,
USH3A, MME, AGTR1, CP, P2RY12, SLC33A1, GMPS and HPS3, none
of which has never been associated with the C syndrome. Interestingly,
ZIC1 and ZIC4 genes were responsible to Dandy-Walker malformation.
Further investigation of the deleted area is warranted to clarify the genetic
basis of the C syndrome phenotypes and brain anomalies including Dandy-
Walker malformation.

762/T
17921.2ter microduplication and 20p13ter deletion in a dysmorphic girl
with microcephaly, abnormal cerebellum and absence-like events. C.
Vinkler”?, R. Shuvalov?, T. Lerman-Sagie?, S. Kivity?, M. Michelson-Ker-
man™?, D. Lev’? 1) Inst Med Gen, Wolfson Med Ctr, Holon, Israel; 2)
Metabolic- Neuro-genetic Clinic Wolfson Medical Center, Holon, Israel.
Partial duplication of the terminal portion of the long arm of chromosome
17, is a rare but well recognized disorder. The syndrome is characterized
by variable degrees of mental retardation, growth retardation, microcephaly,
a large spectrum of dysmorphic features including, frontal bossing, flat nasal
bridge, bulbous nose, long philtrum, wide mouth, thin upper lip, cleft palate,
low-set ears, short neck, and anomalies of the limbs, heart, CNS and the
urogenital system. . We describe a girl with 17g21.2ter duplication and
monosomy 20p13ter who presented with a complex clinical manifestations
including significant brain malformation and absence-like events. She is the
third child of healthy consanguineous parents of Georgian- Jewish origin.
She had a brother who was born with multiple congenital anomalies who
died at the age of three weeks and another 10y old healthy brother. The
mother had two spontaneous abortions . At the age of 19 m she had severe
developmental delay and growth retardation. On examination she had micro-
cephaly and dysmorphic features including, frontal bossing, flat nasal bridge,
bulbous nose, long philtrum, thin upper lip, bifid uvula, low-set ears, short
neck, low posterior hairline and proximal limb shortness. Right after birth,
she had PFO and PDA that closed spontaneously. Brain MRI revealed a
short and thick corpus callosum, enlarged forth ventricle, dysplasia of the
cerebellar vermis and abnormal structure of the cerebellum. At the age of
three years, her parents complained that she had up to 30 absance-like
events per day. There was no correlation with EEG changes neither when
awake nor during sleep. Microarray CGH showed a 15Mb17g21.2ter duplica-
tion and 600kb 20p13ter deletion. Her mother was found later to carry a
balanced translocation 46,XXt(17;20)(q21;p13 ). CNS involvement in
patients with 17q duplication has been previously described. Structural
changes involving both the vermis and the cerebellar hemispheres may well
be associated with 17q duplication in this child. However, the absence-like
events have not been described yet in this disorder. They may represent
epilepsy without EEG changes because of its deep hemispheric origin (e.g.
inferior mesiofrontal).They may be either a new feature in this syndrome or
associated with the partial monosomy 20p found in this case.

763/T

Ring Chromosome 21 and Cleft Palate a Case Report and Possible
Candidate Gene for Orofacial Clefting Phenotype. /. Briceno, M. Brigmon,
J.C. Martinez. Faculty of Medicine, Universidad de La Sabana, Chia,
Colombia.

We report a case of a feminine child who is the product of a second
controlled pregnancy ended preterm (36 weeks) by cesarean delivery, who
also incurred a premature rupture of membranes. At birth, the child weighed
2100g, height of 47cm; she was diagnosed early with an atrial septal defect
that required several hospital stays until surgical correction at 4 years of
age. During her care in pediatrics, a genetic evaluation was solicited because
of the following phenotypical findings: brachycephaly, oblique palpebral fis-
sures, poor language skills, and small size. During the clinical genetic evalua-
tion, the positive genetic findings were as follows: flat occiput, bilateral
epicanthus, bilateral palpebral fissures, broad nasal bridge, microcephaly,
hypertelorism, surgical correction of cleft palate, extremities with bilateral
syndactyly in Il and Ill toe, and bilateral shortening of the V finger. Parent
comments that language skills had improved with cleft palate correction and
the patient received myringotomy in the right ear to help hearing loss and
language development. Our case report also had generalized seizures until
about 2 years of age and the necessity of surgical correction of thoracic
scoliosis at 12 years. Also, We preformed a G band karyotype that found
a ring chromosome 21. After a copy number variation based on whole
genome analysis we found a chromosomal deletion of 21q 22.2-gter which
could be a possible candidate gene for the orofacial clefting phenotype.
After an exhaustive literature review, we found that this is only the 2nd case
report of ring chromosome 21 with craniofacial abnormalities such as cleft
palate and a unique case for study.

764/T

GENETIC CHROMOSOMIC (turner, klinefelter, criduchat, down), ENZI-
MATIC/METABOLIC (Mucopolysacharidossis, Duchenne Muscular
dystrophy, Osteogenesis Imperfecta, williams) AND MULTIFACTORIAL
(Goldenhar, Beckwith Wiedemann, Ectodermic Dysplasia, Cornelia de
Lange, Albinism) SYNDROMES. MULTIDISCIPLINARY BI-ANNUAL
MEETING AT THE HOSPITAL PARA EL NINO POBLANO, MEXICO. L.
Hurtado-Hernandez’, J.M. Aparicio-Rodriguez?3+4%8, S.A. Garcia-Damian®,
J.P. Rangel-Vargas*, M.G. Sol-Gamboa®, C.G. Gonzalez-Ayon*, H.J.
Rivera-Prado?, S. Hernandez-Reyes®, N.S. Gomez-Gonzalez®, D.S. Gonza-
lez-Mendoza®, B. Teutle-Coyotecatl®, D. Joachin-Suarez®, A.C. Martinez-
Sanchez?, S. Colombres-Garcia®, C. Hernandez-Contreras*, C.B. Escobar-
Canches®, M.C. Beltran-Vargas®, D.C. lllan-Gallardo?, C.A. Fuentes-Cha-
vez®, A. Delfin-Roji®, G. Cisneros-Navarro?, R.M. Arellano-Santos®, C.A.
Alonso Hernéndez*, M.R. Nolasco Delint*, R.P. Romero-Jaka®, R.C. Sando-
val-Cobarrubias®, M.J. Valdes-Galvan®. 1) Cytogenetics; 2) Genetics, Hospi-
tal para el Nino Poblano,; 3) Pediatric Estomatology; 4) Ortodontics; 5)
Integral, Benemerita Universidad Auronoma de Puebla; 6) Biomedicine,
Universidad de las Americas, Puebla, pue., Mexico.

INTRODUCTION. A genetic disorder is caused by abnormalities in genes
or chromosomes. While some diseases, such as goldenhar are due in part
to genetic disorders, they can also be caused by environmental factors.
Most disorders are quite rare and affect one person. A single gene disorder
is the result of a single mutated gene. There are about 4000 human diseases
caused by single gene defects. Single gene disorders can be passed on to
subsequent generations, however, may affect inheritance patterns. The
mendelian alteration have been reported as recessive, dominant and X-
linked inheritance. A great variety of genetic and non genetic disorders have
been described in this study, such as Cornelia de Lange, Dextrocardia,
Kabuki, Duchenne Muscular Dystrophy (DMD), Achondroplasia, Mucopoly-
sacharidossis, Albinism, Osteogenesis Imperfecta, Neurofibromatosis,
Down, Criduchat, Turner, Klinefelter, Cystic Fibrosis, Marfan, Fetal Alcohol,
Moebius, Ectodermic dysplasia, Goldenhar, Beckwith wiedemann, Williams,
Arthogryposis, Epiolia. MATERIAL AND METHODS. A wide study was per-
formed in this hospital since 1992 to 2010, where cytogenetic (6480
Caryotypes performed), lontoforesis and metabolic studies (MS) among
others have been performed, in order to obtain a diagnosis, for a better
treatment. 2370 metabolic studies performed, where 102 clinical cases were
associated to different inborn errors of metabolism (IEM). CONCLUSIONS.
The IEM due to metabolic error for a protein or enzyme absence were
observe a similar incidence (4.3%) a that already reported. In relation to
chromosome aberration a great variety of mutation were observed, however
the most frequent chromosome aberrations as down, turner and klinefelter
syndromes among others have been invited for a multidisciplinary meeting
during the year, especially for Genetic Counseling. For example, achondro-
plasia is typically considered a dominant disorder, but children with two
genes for achondroplasia have a severe skeletal disorder that achondroplas-
ics could be viewed as carriers, similar as DMD where molecular studies
are performed to females (mother and sisters) since it is a X-linked disease.
The porpoise of these meetings are to obtain an earlier multidisciplinary
medical evaluation for a genetic diagnosis, and a better medical and thera-
peutic treatment to offer a better quality of life for the different patients
according to their genetic disease.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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765/T
Genetic Dosage Compensation in a Family with Velo-cardio-facial/
DiGeorge/22q11.2 Deletion Syndrome. A.A. Alkalay’, T. Guo?, C. Monta-
gna®, C. Digilio®, B. Marino?* B. Dallapiccola®, B. Morrow?. 1) Obstetrics
and Gynecology, Albert Einstein College of Medicine/Montefiore Medical
Center, Bronx, NY; 2) Department of Genetics, Albert Einstein College of
Medicine, Bronx, NY; 3) Medical Genetics, Bambino Gesu Hospital, Rome,
Italy; 4) Department of Pediatrics, La Sapienza University of Rome, Rome,
Italy; 5) Department of Medicine, Viale Regina Margherita, Rome, Italy.
Cytogenetic studies of a male child carrying the 22q11.2 deletion common
in patients with velo-cardio-facial/DiGeorge syndrome revealed an unex-
pected rearrangement of the 22q11.2 region in his normal appearing mother.
The mother carries a 3 Mb deletion on one copy and a reciprocal, similar
sized duplication on the other copy of chromosome 22g11.2 as revealed
by fluorescence in situ hybridization and array comparative genome hybrid-
ization analysis. The most parsimonious mechanism for the rearrangement
is a mitotic non-allelic homologous recombination event in a cell in the early
embryo soon after fertilization. The normal phenotype of the mother can be
explained by the theory of genetic dosage compensation. This is the second
documented case of such an event for this or any genomic disorder. This
finding helps to reinforce this phenomenon in a human model, and has
significant implications for genetic counseling for future children.

766/T
BRAF Gene Mutation Associated With Intraoral Giant Cell Granulomas.
S. Beiraghi, V. Leon-Salazar, A.K. Thurmes, W.S. Looman, G.C. Anderson.
University of Minnesota School of Dentistry, Minneapolis, MN.
Cardio-Facio-Cutaneus Syndrome (CFCS; MIM 11550) is part of five syn-
dromes with overlapped phenotype caused by mutations in genes encoding
various components of the Ras/Mitogen-Activated Protein Kinase (RAS/
MAPK) pathway. CFCS is characterized by a heterogeneous autosomal
dominant transmission pattern, a distinctive facial dimorphism, mental retar-
dation, global developmental delay, heart defects, and ectodermal abnormal-
ities. Although not rare, there are few reports about multiple giant cell lesions
(MGCL) associated with mutations in the RAS/MAPK pathway. Here we
report CFCS with intraoral MGCL and xantho granuloma lesions in a patient
with BRAF gene mutation. A 5.8 year-old boy born to nonconsaguineous
parents at 36 weeks gestation with polycythemia and multiple congenital
anomalies including macrocephaly, submucous cleft palate, stenotic ear
canals, left ptosis and exotropia, supravalvular pulmonary stenosis, bilateral
cryptorchidism, dysplastic right kidney and hydronephrosis. Significant
growth and development delays, including short stature, expressive and
receptive language delays, and conductive hearing loss, chronic generalized
eczema, especially in the facial area, chronic ear infection, plagiocephaly,
lymphedema, xantogranulomas, and bilateral expansible jaw cysts (MGCL)
were part of the phenotype. Genetic testing revealed that he carries one
copy of a sequence variant (1406 G>A) in the BRAF gene. Since the RAS/
MAPK genes has been associated with dysregulation in oncogenesis and
the presence of Xantho granulomas, this patient is tested every 3 months
for leukemia.

767IT

Solitary median maxillary central incisor (SMMCI) syndrome in a pediat-
ric patient. A case report, Hospital para el Nifio Poblano, México. D.
Sanchez-Lopez?, J.M. Aparicio-Rodriguez?, N.G. Hernandez-Trejo’, L.
Bueno-Garcia’. 1) Odontopediatrics; 2) Medical Genetics , Hospital para el
Nifio Poblano, Puebla, Puebla, Mexico.

INTRODUCTION. Solitary median maxillary central incisor syndrome
known as SMMCI, is a rare and complex disorder consisting of different
mainly midline defects of development. This is secondary to vary intra uterine
factor(s) between the 35th-38th day(s) from conception. It's incidence is
about 1:50,000 live births. It has been suggested that missense mutation
in the SHH gene (I1111F) at 7936 may be associated with SMMCI. This
syndrome tooth differs from the normal central incisor, in that the crown
form is symmetric; it develops and erupts precisely in the midline of the
maxillary dental arch in both primary and permanent dentitions. It has been
also observed nasal malformation (choanal atresia, midnasal stenosis or
congenital pyriform aperture stenosis) associated with SMMCI. The pres-
ence of an SMMCI tooth can be part of a nervous central system anomaly
like holoprosencephaly, severe to mild mental retardation, congenital heart
disease, cleft lip and/or palate and less frequently, microcephaly, hypopituita-
rism, hypothyroidism, hypotelorism, strabismus, esophageal and duodenal
atresia, cervical hemivertebrae and scoliosis, kidney malformation and
ambiguous genitalia. MATERIAL, METHODS AND CASE REPORT. A 3
years old female patient was evaluated at the departments of estomatology
and genetics, she is the 5th child of a normal family. A 35 years old mother
and 40 years old father. The patient was evaluated at ortopedics to discard
an osseous dysplasia. However due to the short stature of the patient,
was sent to endocrinology for Human Hormone Evaluation. Hematury and
proteinury was observed in urine laboratory sample, a kidney ultrasound
was requested to discard kidney malformation. A caryotype was requested
by genetics since different chromosomes aberrations had been reported,
such as triple XXX syndrome, 7g-, 18p- and 22q. CONCLUSION. Diagnosis
should be made by eight months of age, but can be made at birth and even
prenatally at 18-22 weeks from the routine mid-trimester ultrasound scan.
Medical management depends upon the different individual anomalies pres-
ent. Short stature may require growth hormone (GH) therapy, as the case
in this study, which will start GH treatment. Same as neurology with early
rehabilitation therapy if necessary. The department of odontopediatrics will
provide a multidisiciplinary treatment with orthodontic, prosthodontic and
oral surgical treatment, to ensure a better quality of life for the patient.

768/T
Clinical heterogeneity in a family with a small microduplication of
chromosome 22q11.2. J.D Weisfeld-Adams™?, I.K. Gadi®, L. Mehta’. 1)
Gen & Genomic Sci, Mount Sinai Med Ctr, New York, NY; 2) Department
of Pediatrics, Mount Sinai Med Ctr, New York, NY; 3) LabCorp, Center for
Molecular Biology and Pathology, Research Triangle Park, Durham, NC.
The chromosome 22g11.2 region is commonly involved in nonallelic
homologous recombination (NAHR) events. Microduplications of 22q11.2,
usually involving a 3 Mb or 1.5 Mb region, are thought to be approximately
half as common as the microdeletion syndrome involving the same genomic
region. Clinical features decribed in affected individuals are variable and
show overlap with the 22g11.2 microdeletion syndrome. Previously reported
clinical features associated with larger microduplications in this region have
included dysmorphic facial appearance, velopharyngeal insufficiency, con-
genital heart disease, and immunologic defects. We report an 8 month old
boy who presented for genetics evaluation because of microcephaly and mild
developmental delay. Prenatal history was unremarkable, with spontaneous
delivery at term. Head circumference at birth was 31.5 cm (<3rd centile)
and at 8 months was 41.7 cm (<3rd centile). Other findings included hypertel-
orism, left-sided cryptorchidism and developmental dysplasia of the left hip.
At 8 months, gross motor development was delayed with inability to sit
unsupported. Array CGH (Affymetrix Genome-Wide Human SNP Array 6.0)
revealed a novel 438 Kb interstitial duplication at 22q11.21, involving TBX1.
The same duplication was confirmed by FISH in the patient's mother and
a sister. The mother is described as having a history of anxiety disorder,
but had normal head size and was a college graduate. The sister had
delayed motor milestones, walking at 22 months. She is described as having
normal development at 2 years of age. None of the three carriers of the
duplication has any documented cardiac issues, renal anomalies or any
significant medical problems. This family demonstrates the clinical heteroge-
neity observed in microduplications of 22q11.2, and further illustrates the
difficulty in providing prognostic information and accurate genetic counseling
to families where this finding is detected. The described microduplication is
the smallest reported in the literature to date.
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Clinical Reports and Further Delineation of the 14932 Deletion Syn-
drome. E.L. Youngs', J.A. Hellings’, M.J. Dasouki?, M.G. Butler'. 1) Depart-
ments of Psychiatry & Behavioral Sciences and Pediatrics, University of
Kansas Medical Center, Kansas City, KS 66160; 2) Department of Pediatrics,
University of Kansas Medical Center, Kansas City, KS 66160.

Individuals with deletions of the chromosome 14q32 region are rare. The
focus of our report is to describe additional subjects with de novo 14q32
deletions and compare with 11 individuals ranging in age from 1 day to 33
years described in the literature with proximal and distal breakpoints within
the 14q32 band. We report two subjects (8 month old female and 18 year
6 month old female) with 14932 deletions using chromosomal microarray
hybridization to delineate the cytogenetic findings. Our older female pre-
sented at birth with a small appearing jaw, large tongue, high-arched palate
with a bifid uvula, horizontal nystagmus, optic nerve hypoplasia, hypotonia
and a 14932 deletion. Bilateral sensorineural hearing loss was detected by
2 years of age along with developmental delay. Strabismus was corrected
at 5 years of age. Hyperactivity and behavioral problems (OCD, depression,
anxiety, impulsivity) were noted by 8 years of age. At 18 years of age, her
growth parameters were within normal range. Her face was long and narrow
with a high forehead, downslanting palpebral fissures, blepharophimosis,
epicanthal folds, a flattened, wide nasal bridge, short nose with anteverted
nares and a long appearing pointed chin. She had a bifid uvula, high-arched
palate and digital findings. Her full scale 1Q was 74; verbal 1Q was 71 and
performance |Q was 81 (WAIS-IIl) at 18 years. Her 4.16 Mb deletion (102.21
to 106.37 Mb from pter) extending from 14q32.32 to gter identified by
microarray analysis contained approximately 50 genes. Our second female
presented at 8 months with severe hypotonia and failure to thrive, global
developmental delay, dysmorphic facial features, congenital heart disease
and a cat-like cry. Her 6.1 Mb deletion of the 14g32.2-q32.31 region occurred
from 95.58 to 101.77 Mb from pter. The following list of commonly occurring
physical anomalies reported in subjects with the 14932 deletion including
our subjects in order of frequency is: broad philtrum (8/9 subjects), broad
and flat nasal bridge (8/9), thin upper lip (5/6), hypotonia (9/11), telecanthus
(8/11), high-arched palate (8/11), blepharophimosis (6/9), malformed helices
(5/8), small mouth (5/9), pointed chin (5/10), strabismus (5/10) and down-
slanting palpebral fissures (4/9). Individuals with ring chromosome 14 were
excluded in our analysis as these subjects frequently present with seizures,
visual problems and retinal abnormalities not generally seen in the 14932
deletion subjects.

770/T

Deletion 3g22.3g23: Blepharophimosis-ptosis-epicanthus inversus
syndrome (BPES) and spastic diplegia, speech delay and penile skin
anomalies. S. Zahanova’, B. Labieniec?, H. Verdin®, B.F. Meaney?, J.-C.
Wang®, E. De Baere®, M.J.M. Nowaczyk*®. 1) DeGroote School of Medicine,
McMaster University, Hamilton, Ontario, Canada; 2) School of Medicine,
Jagiellonian University, Krakow, Poland; 3) Center for Medical Genetics,
Ghent University Hospital, Ghent, Belgium; 4) Dept. Pediatrics, McMaster
University, Hamilton, Ontario, Canada; 5) Dept. Pathology and Molecular
Medicine, McMaster University, Hamilton, Ontario, Canada.

BPES is an autosomal dominant disorder affecting craniofacial develop-
ment and presenting with specific eyelid abnormalities. Premature ovarian
failure and internal genital anomalies are found in a subgroup of female
patients. BPES is caused by mutations of the FOXL2 gene located at 3923;
only 10% of BPES cases are caused by interstitial deletions of 3q. We report
a boy who presented with classic facial features of BPES, who also had a
webbed penis noted at birth. There was no separation of the skin on ventral
aspect of the penis and the scrotum; the skin was fused. At age two he
presented with speech delay, and articulation problems persisted to after
age 4. The patient also had gross motor delay and spastic diplegia; upper
motor neuron dysfunction was documented. Molecular testing for hereditary
spastic paraplegias SPG 3A, 4, 6, 7, 8, 17 and 31 were negative; brain and
spine MRIs were normal. His karyotype was 46,XY,del(3)q(22.3-23), and
BAC probe RP11-54801 was deleted on FISH analysis. Whole-genome
oligonucleotide array demonstrated a 4.7 Mb deletion at chr3:139,354,104-
144,013,999. MLPA also confirmed the FOXL2 deletion, and showed that
the deletion spans the ATR gene; this is a relatively large deletion. The
genital anomalies observed in our patient have not been reported in male
patients with BPES, although premature ovarian failure and internal genital
anomalies are observed in females with BPES type |. Spasticity and develop-
mental delay, observed in a number of BPES deletion patients, in addition
to the dystonia seen in our patient, may be due to haploinsufficiency of
MRPS22, a skeletal muscle mitochondrial protein, located in proximity to
FOXL2. It has also been hypothesized that mental retardation and growth
delay in BPES patients with large deletions is due to haploinsufficiency
for ATR, a gene associated with autosomal recessive Seckel Syndrome.
Although an unrelated genetic condition or an alternate disease mechanism
cannot be ruled out in our patient, to date we do not have an adequate
explanation for his neurologic presentation and the penile anomalies.

771/T
Third case of limb reduction defect in a patient with Jacobsen 11q
distal deletion syndrome. B. Hall. University of Kentucky, Lexington, KY.
Finger and toe abnormalities such as clinodactyly, syndactyly, and short
fingers are common in Jacobsen’s syndrome. Limb deficiency has been
reported only twice and in both instances the deficiency was distal, unilateral,
and involved a single limb. One case was in a 34 year-old male with a
missing distal right forearm with 4 nubbin-like digits attached to the remaining
forearm. The other instance involved a 37 week gestation female who was
missing the anterior half of her left foot. | report a third case of Jacobsen’s
syndrome to more firmly establish this limb reduction defect association.
The girl was a 41 week gestation product of an uncomplicated pregnancy
who was born to a 33 year-old G2P2 mother. The child had normal birth
parameters and mild thrombocytopenia (60,000-80,000 platelets) for the
first twenty-four hours. She had a hypoplastic right hand with nubbins for
fingers 3 and 4 and hypoplastic 2nd and 5th fingers. Additional abnormalities
included multiple thoracic hemivertebra, VSD, and accessory left nipple.
On standard karyotype she had deletion 11923.3-gter, but on ARRAY the
deletion was 11g24.2-gter. The two literature cases showed deletions in the
same region although one was a terminal mosaic deletion involving 11924.1
and the second an 11g24-qter deletion. All 3 cases showed unilateral, distal,
and single limb reduction defects. Only one of the two literature cases
showed any prolonged thrombocytopenia. Over 80% of Jacobsen patients
have thrombocytopenia and some researchers have theorized it to be the
causative factor in the limb reduction defects via fetal hemorrhage/ vascular
disruption. The gene (s) for the thrombocytopenia is at 11924.3. At this point
no limb development gene has been located in the 11924-pter region to
explain the limb reduction defects. In any regard limb abnormalities including
limb deficiencies are common in terminal 11q deletions.

772IT

Natural history of Down syndrome patients in Japan: a questionnaire
investigation. T. Kondoh, K. Morifuji, T. Matsumoto®, H. Nakane®, E.
Tsukada®, M. Fukuda’, M. Doi?, H. Motomura?, S. Honda® H. Moriuchi?.
1) Dept Pediatrics, Misakaenosono Mutsumi, Isahaya, Japan; 2) Dept Pedi-
atrics, Nagasaki University Hospital, Nagasaki, Japan; 3) Genetic Counsel-
ing Unit, Nagasaki University Hospital, Nagasaki, Japan; 4) Dept Nursing,
Nagasaki University School of Health Science, Nagasaki, Japan; 5) Dept
of Occupational Therapy, Nagasaki University School of Health Science,
Nagasaki, Japan; 6) Dept Public Health, Nagasaki University School of
Medicine, Nagasaki,Japan.

[Background] Down syndrome (DS) is the most common chromosomal
aberration. Its incidence has been increasing from one of every 932 live
births in 1975 to one of every 583 live births in 2005, and its life expectancy
has been elongated in Japan. Nevertheless, the natural history of Japanese
DS patients remains obscure. [Materials and Methods] Study subjects were
all DS patients who were sixteen years or older who lived in Nagasaki
Prefecture. A small proportion included those in neighboring prefectures. A
total of 1,300 questionnaires were delivered to their families and institutional
caregivers. Questionnaire investigation was performed in 2-fold: one for the
families to clarify chronological changes as well as current conditions, and
the other for caregivers to assess current conditions supplementing the
former. [Results and Discussion] We collected 551 questionnaires from
269 families and 282 caregivers. Based on this investigation and Nagasaki
prefectural census data, morbidity of DS was 0.47 in 1,000 persons aged
16-64 years and the average life span was 57.8 years old. While younger
DS patients live along with their families at home, the proportion of those
who live in institutes increased with age: 55% in early 30’s and 100% in
late 50’s and 60’s. Only a minority in young age groups could talk fluently,
and difficulties in language function increased with age: approximately 30%
of DS patients in 40’s had lost verbal communication skill. As for daily
activities, those who needed help all the time were less than 10% in the
late 10’s and early 20’s, but increased to around 30% in 30’s and to around
40% in 50’s and 60’s. Among DS patients aged 27-44 years, there was little
difference in the ability to move between those at home and those in insti-
tutes; however, the latter had more difficulties in verbal communication and
daily activity than the former. Most DS patients appeared to be the most
active physically and intellectually before and around 20 years old. Physio-
logical aging signs started to develop in the late 20’s. 75% of DS patients
consulted with hospitals. 23% of DS patients had operations. Major psychiat-
ric problems included disturbance of skills in daily lives, defects of memory,
general mental disability, language dysfunction, personality disorders,
depression, delusion, panic disorder and anxiety disorder. Further investiga-
tions are warranted to clarify characteristics of the natural history of Japanese
DS patients.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Novel Clinical Manifestations in Pallister-Killian Syndrome: Compre-
hensive Evaluation of 26 Affected Individuals and Review of all Pre-
viously Reported Cases. A. Wilkens, L. Conlin, M. Kaur, L. Campbell, M.
Deardorff, M. Jackson, N. Spinner, I. Krantz. Children’s Hospital of Philadel-
phia, Philadelphia, PA.

Pallister-Killian Syndrome (PKS) (OMIM # 601803) is a rare, multi-system
developmental disorder caused by tetrasomy 12p that exhibits tissue-limited
mosaicism. The spectrum of clinical manifestations in PKS is wide and
although almost universally described as a severe disorder with multiple
congenital anomalies and severe to profound cognitive involvement, recent
reports have described a milder phenotype. We report the clinical findings
of 26 individuals with PKS who were all evaluated at family meetings of the
PKS Foundation, or during a clinical genetics evaluation at The Children’s
Hospital of Philadelphia. All subjects were enrolled under an IRB-approved
protocol of informed consent. Consented individuals filled out a medical
history survey and all available records obtained were reviewed by the
genetics team. Dysmorphologic examinations were performed on all sub-
jects and neurological and developmental examinations were conducted on
a subset. These cases were then compared to the 152 cases of PKS reported
in the medical literature. Index and reference cases without cytogenetic
confirmation or with variant chromosomal abnormalities involving 12p were
excluded. Several novel clinical characteristics of our cohort were identified.
Among our patient cohort, several previously unreported clinical features
were observed including a high prevalence of dermatoglyphic whorls, philtral
skin extending into vermilion border of the upper lip and posterior ear pits. In
addition, our patients demonstrated greater variability in cognitive outcomes
compared to patients reported in the literature. Advanced molecular SNP
and CGH array-based techniques which can detect low levels of mosaicism
in blood without the requirement of a skin biopsy has improved diagnostic
capabilities, even in the absence of a suspected PKS clinical diagnosis.
However not all patients can be diagnosed using blood-based testing and
recognition of the clinical phenotype is critical. Such higher resolution molec-
ular technologies have also aided in the identification of patients with variable
12p chromosomal rearrangements in probands with overlapping PKS pheno-
types, which has allowed for the delineation of a PKS critical region within
chromosome 12p. This report expands and defines the clinical phenotype
of PKS, highlights the highly variable expressivity of this disorder, and dis-
cusses the impact of array-based cytogenetic analysis on diagnosis and
counseling.

774/T

Deletion 3p syndrome and phenotypic change with age: an adult case
report. N. Davalos’#, I.J. Garcia-Gonzalez’, V.M. Anguiano-Alvarez’, J.L.
Villarreal-Salgado?, G.H. Galicia-Hernandez’, C.A. Galvan-Diaz®, A.M.
Franco-Martinez’, A.R. Rincén-Sanchez®. 1) Inst Human Genetics, Univ
Guadalajara, Guadalajara, Mexico; 2) Hospital Regional de Zona “Valentin
Gomez Farias”, ISSSTE, Cirugia reconstructiva, Zapopan, Mexico; 3) Centro
De Investigacion Biomédica De Occidente IMSS, Guadalajara, Mexico; 4)
Hospital Regional de Zona “Valentin Gémez Farias”, ISSSTE Servicio de
Genética, Zapopan, Mexico; 5) Instituto de Enfermedades Crénico Degener-
ativas, CUCS, UdeG;, Guadalajara, Mexico.

Introduction: The deletion of the short arm of the chromosome 3 is a rare
disorder characterized by growth failure, psychomotor and mental retarda-
tion and craniofacial anomalies and less commonly others cardiac, renal
and gastrointestinal malformations. Case report: The propositus is male
reported at the age of 20 months for the presence of congenital malformation
and hypotonia. The karyotype was 46,XY,del(3p26). Currently he is 18 years
old and exhibits evidence of phenotype changes no characteristics of the
syndrome at pediatric ages. Physical examination revealed a height of 167
cm, weight of 47 kg. He is normocephalic with triangular face, malformed
ears, low frontal hairline; low nasal base and bridge, absent and long phil-
trum, full inferior lip, narrow and high arched palate; hypotrophyc limbs,
hands with cutaneous syndactyly and bilateral clinodactyly in the fifth finger.
Neurological examination is normal. Discusion: The deletion 3p syndrome
it has a characteristic phenotype, nevertheless a few adult cases were
reported. The patient shows some physical findings not compatible with the
syndrome and could be age-related. Other are more associated with the
extension of the deletion. Conclusion: This syndrome presents a strong
connection between the severity of the disease and the portion of the dele-
tion. The previous statement justifies the importance of delimit the affected
chromosomic area with molecular characterization and the phenotype-geno-
type correlation. We also consider the existence of a phenotypic variability
that is related with the age in this syndrome.

775IT

A de novo deletion of 12p12.1 partially overlapping the SOX5 gene in
a patient with developmental delay and hypotonia. M. Gorre’, J. Kim’,
S. Gunn', W. Burdo-Hartman?, K. Hovanes’. 1) CombiMatrix Diagnostics,
Irvine, CA,; 2) Spectrum Health, Grand Rapids, MI.

Here we describe a 20 month old female referred to the neurodevelopmen-
tal clinic due to global developmental delays. Her mother reports that she sat
at 6 months of age, crawled at 8-9 months of age, and has only progressed to
standing and cruising now. She only says a few consonant sounds. She
holds her hand in fisted position with her left thumb is in a cortical position.
Her rate of weight gain has been slow as well. MRI showed her to have
bilateral optic nerve hypoplasia and a small pars intermedia cyst in the
pituitary. She was born at term and weighed 7 pounds and 6 ounces and
there was no alcohol, drug or tobacco use during the pregnancy. Her mother
has a past history of having a stillbirth and a miscarriage. The family history
is significant for a maternal uncle who had Friedreich’s ataxia and died at
about 40 years of age and her mother who had speech delay as a child.
Her weight is 9.52 kg (305th%), length is 85.1 cm (75-90th%), head circum-
ference is 45.2 cm (10th%), and her weight for length is at the 3rd%. Her
head is normocephalic and fontanels are closed and sutures are approxi-
mated. Pupils are equal round and reactive to light and extraocular muscles
are intact. Ears are well formed, nose is bulbous, and teeth are normal.
Neck is supple without lymphadenopathy, lungs are clear, heart has a regular
rate and rhythm, abdomen is soft, and bowel sounds are normal. Extremity
examination reveals long tapering fingers with a cortical left thumb. Neurolog-
ically, she has decreased strength and muscle mass. Her tone is decreased
except at her left thumb. She can bear some weight on her legs and she
was interactive and gave eye contact. Oligonucleotide array comparative
genomic hybridization (aCGH) revealed the patient to have a 1 Mb deletion
of 12p12.1. A search for genes in the deleted region revealed partial deletion
of a single annotated gene -- the Sry-related HMG box 5 (SOX5) gene, a
member of the Sox D subfamily of genes. SOX5 codes for a transcription
factor whose long transcript is expressed in the brain and cartilage during
embryonic development in mice and humans and is thought to play a role
in neuronal and skeletal development. Failure to detect the same deletion
in parental samples suggests that this is a de novo event. This is the first
reported case of a de novo deletion affecting the SOX5 gene in a patient
with developmental delay and hypotonia suggesting a potential genotype/
phenotype correlation.

776/T

Ambiguous genitalia in a patient with a genetic diagnosis, 46,XX/46,XY
chimera: A Case Report at the Hospital Para el Nifio Poblano, Mexico.
F. Cuellar-Lépez’, J.M. Aparicio-Rodriguez®6, M.L. Hurtado-Hernandez®,
C. Carrillo-Gonzalez* M. Barriento-Perez*, H. Tovar-Gonzalez®. 1) Pediatric
Urology; 2) Genetics; 3) Cytogenetics; 4) Endocrinology; 5) Psychology,
Hosp Para el Nino Poblano, Puebla, Mexico; 6) Estomatology, Benemerita
Universidad Autonoma de Pueblia, Mexico.

INTRODUCTION. The phenotypic spectrum of 46,XX/46,XY chimeric cyto-
genetics results is variable. It ranges from normal male or female genitalia
to different degrees of ambiguous genitalia. Chimerism results from the
mixure of two different zygotes in a single embryo, whereas mosaicism
results from a mitotic error in a single zygote. Here, we report on a case of
chimerism (46,XX/46,XY) in a pediatric patient, Clinical examination
revealed ambiguous genitalia, female external genitalia with a small tissue
similar to a small penis. During cytogenetic diagnosisit was observed the
presence of 46,XX and 46,XY cell lines in 47%/53% respectively. Diferent
cases of chimerism have been reported by Hunter et al., 1982; Freiberg et
al., 1988; Pinhas-Hamiel et al., 2002; Simon-Bouy et al., 2003; Chen et al.,
2005. In 1962, Gartler et al. described the first case of chimerism. Since
then, about 30 cases have been reported in the literature. MATERIAL AND
METHODS. After undergoing cytogenetic studies in a pediatric patient
referred to medical genetics, two different cells lines (46,XX [47%] and 46, XY
[53%]) were observed in blood cell culture. Karyotyping after G banding was
performed according to standard procedures on cultured blood cells, venous
blood sampling and peripheral blood lymphocytes. 100 hundred metaphases
were studied in order to estimate the percentage of each cell line. DNA
was extracted from peripheral blood cells. RESULTS. Karyotypes obtained
confirmed the presence of 2 cell lines from 100 cells examined (46,XX
[47] and 46,XY [43]). A multidisciplinary medical meeting was performed to
discuss whether the patient could be surgically transformed as female or
male with a genitalia modification. It was concluded taking in considerations
the cell line percentage and the best sexual future function for the patient,
that it could be better to perform a surgery for a female rather than male.
It was discussed with the family whom agreed on this decision. The earlier
cytogenetic and urologic diagnosis is very important in these patients in
order to obtain the best quality of life. REFERENCES. 1. Danon M, Friedman
SC: Pediatric endocrinology: a clinical guide. Ambiguous genitalia, micro-
penis, hypospadias, and cryptorchidism. 3rd ed; Marcel Dekker; New York;
1996, 281-304. 2. Freiberg AS, Blumberg B, et al. XX/XY chimerism encoun-
tered during prenatal diagnosis. Prenat Diagn 1988; 8: 423-426.
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De Novo Deletion and Duplication of the SMC1A gene at Xp11.2. ES.
Goh’, G. De Veber?, DJ. Stavropoulos®, D. Chitayat. 1) Division of Clinical
& Metabolic Genetics, The Hospital for Sick Children, Toronto, ON, Canada;
2) Division of Neurology, The Hospital for Sick Children, Toronto, ON, Can-
ada; 3) Cytogenetics Laboratory, Department of Paediatric Laboratory Medi-
cine, The Hospital for Sick Children, Toronto, ON Canada.

Microarray analysis has become part of clinical practice in screening
patients with mental retardation and or congenital anomalies. However,
Buysse et al., showed that in a population of 703 patients with mental
retardation and/or congenital anomalies who had undergone 44K oligonucle-
otide array, 11% was found to have causal copy number variants, while
21% showed changes of unknown significance. Thus, information obtained
by microarray analysis often presents a challenge in interpretation.

We report two probands with multiple congenital anomalies and findings
of copy number variation in the Xp11.2 region. Case 1 is a female with
facial dysmorphism including hypertelorism, hypoplastic supraorbital ridges,
left cleft lip and palate, bilateral overlapping 2nd and 3rd digits with campto-
dactyly, hypotonia and poor suck. At 2 months of age she developed intracta-
ble seizures which resulted in her death. She had a de novo deletion at
Xp11.2 including a partial deletion of exons 19-25 in the SMC1A gene. Case
2 is a male born with missing right fibula, short bent tibia with subcutaneous
spur, equinus right foot with limitation of ankle joint movement and oligodac-
tyly with 3 toes (great toe, 2nd and 3rd). The left lower limb was unremark-
able. He has a maternally inherited duplication of Xp11.2 in the same region.
The SMC1A (OMIM 300040) gene is located at Xp11.2 and is reported to
escape X-inactivation. It is associated with a variant of Cornelia de Lange
(CdLS) which is characterized by mild facial features such as a prominent
nose with lack of synophrys or arched eyebrows, mild developmental delay
and absence of major congenital structural anomalies or limb reduction
defects (Deardorff et al. 2007). We compare the recent literature on the
cases of SMC1A-associated CdLS as well as copy number variation at
Xp11.2. To our knowledge, case 1 represents the largest deletion known
affecting SMC1A only and case 2 is the smallest duplication of the Xp11.22,
including the SMC1A gene reported in the literature. We postulate based
on the phenotype of these two cases that the pathogenic mechanism of
SMC1A is not due to a gene dosage effect but rather due to defects in
dominant negative function of the gene.

*Buysse K, Delle Chiaie B, Van Coster R et al. Eur J Med Genet.
52:398-403.(2009)

*Deardorff M, Kaur M, Yaeger D etal. Am J Hum Genet. 80:485-494.(2007).
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Neurocognitive spectrum in boys with the fragile X premutation. S.W.
Harris™2, A. Schneider’, N. Russo®, C. McKown?®, D. Alderson®, M. Lipton?®,
P. Hagerman™*, F. Tassone’*, R.J. Hagerman™?2. 1) MIND Institute, Univ
of California Davis, Sacramento, CA; 2) Department of Pediatrics, University
of California Davis, Sacramento, CA; 3) Rush NeuroBehavioral Center,
Skokie, IL; 4) Department of Biochemistry and Molecular Medicine, Univer-
sity of California Davis, Davis, CA.

Background/Purpose

We are conducting a study regarding profiles of cognitive involvement
in young males with the fragile X premutation, and are interested in the
neucognitive profile of these children, including autism features, memory,
and social-emotional functioning.

Methods

To date we have done a comprehensive neurocognitive assessment with
10 boys between 8 and 15 years of age (mean= 11.2 + 2.1) who have
the fragile X premutation. We assessed cognitive ability using a Wechsler
intelligence scale (either WISC-IV or WASI), and we also used the Autism
Diagnostic Observation Schedule (ADOS) to assess characteristics of
autism spectrum disorders. Additional measures were completed to assess
social-emotional and theory of mind abilities, including subtests from the
CASL (pragmatic judgment), NEPSY-II (theory of mind and affect recogni-
tion), and the TOPS (problem solving), as well as memory abilities. We also
completed several research measures to assess social-emotional function-
ing, including computerized measures of affect processing of both faces
and postures. Molecular data is being collected on each subject as well,
including mRNA and protein (utilizing the updated ELISA method).

Results

The subjects assessed showed a wide range of cognitive abilities. Full
scale 1Q (FSIQ) scores ranged from 51 to 141 (mean= 93 + 25) and classifica-
tion utilizing the ADOS showed that several of the subjects were classified
as within the autism spectrum. Interestingly, two of the subjects were diag-
nosed with Asperger’s syndrome, and this has not been reported previously
in boys with the premutation. We will also report on results of memory and
social-emotional functioning of the subjects assessed to date, including
results from some of the standardized measures and research paradigms
used to assess these children. We will also present data on correlations
between these clinical measures and the molecular data for these subjects.

779/T

Whole genome FAIRE analysis reveals regions of chromatin fluctua-
tions in Angelman syndrome deletion versus 15q interstitial duplica-
tion autism. X. Wang’, N. Urraca?, W. Taylor®, L.T. Reiter?. 1) Dept
Anatomy and Neurobiology, UTHSC, Memphis, TN; 2) Dept Neurology,
UTHSC, Memphis, TN; 3) Molecular Resource Center, UTHSC, Mem-
phis, TN.

The g arm of human chromosome 15 contains several low copy repeat
(LCR) regions which predispose segment 15g11.2-q13 to non homologous
allelic recombination events resulting in copy number changes for the
intervening genes. Maternally inherited deletion events at this locus result
in the neurological disorder Angelman syndrome (AS) when they include
the human UBE3A gene, while the reciprocal interstitial duplications of the
locus surrounding UBE3A give rise to milder phenotypes that include autism
when maternally derived. To provide a framework from which to initiate the
identification of transcripts that show variable expression in the presence
of decreased (AS) or increased (dup15) levels of UBE3A we used lymopho-
blast cell lines from a class Il AS deletion and a class Il int dup15 subject for
analysis by whole genome Formaldehyde-Assisted Isolation of Regulatory
Elements (FAIRE). We identified signals on all chromosomes that showed
enriched FAIRE signals indicative of increased regional gene expression
and a decrease in chromatin condensation. We scanned 10kb segments
for regions where the average FAIRE signal showed opposing patterns in
AS deletion vs dup15 cell lines. We found 189 regions where FAIRE signals
were enriched in one direction or the other depending on the deletion or
duplication on 15q. Some regions undergoing changes in chromatin confor-
mation included autism associated loci on 1g21.1 and 16p13.1. We also
found signal differences in genes: 1) ASTN1 (1925.2) a neural migration
gene; 2) NFX2 (Xg22.1) an FMRP interacting protein that regulates Nxf1
mRNA stability in neuronal cells and; 3) CNTNAP2 (7q35-q36) a gene
encoding Caspr2, a member of the neurexin family linked to autism with
language impairment. The number of pericentromeric reads on chromo-
somes 1, 2, 6 and 10 was over represented in FAIRE treated dup15, but
unchanged in these same regions in AS deletion. Although this could be
an artifact generated by the repetitive nature of these regions, it could also
indicate a general loss of chromatin compaction in 15 duplication subjects.
These regions may contain genes that are regulated at the chromatin level
by upstream changes in UBE3A expression and are therefore good candi-
dates for expression studies to identify molecular changes that result in both
AS and int dup15 autism. The combination of gene expression data and
promoter region specific FAIRE signal analysis may reveal new gene net-
works involved in both AS and autism.
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MECP2 Duplication with Left Ventricular Apical Trabecular Cardiomy-
opathy. C.A. Bay’, C. Cottrill?, N. Soares®, B.D. Hall’, T. Bonilla’, A. Ruther-
ford’. 1) Clinical/Biochemical Gen, University of Kentucky, Lexington, KY;
2) Community Pediatric Cardiology, University of Kentucky, Lexington, KY;
3) Developmental Behavioral Pediatrics, University of Kentucky, Lexing-
ton, KY.

We have observed a 15 year old caucasian male followed since childhood
with severe cognitive delays, and ataxia. Dysmorphic features include epi-
canthal folds and flat malar bones. Family tree is consistent with X-linked
recessive inheritance. Previous karyotype, Angelman studies, and Fragile
X testing were negative. Cardiovascular monitoring documented arrhythmias
which responded to medication. The finding of left ventricular apical trabecu-
lar cardiomyopathy prompted reappraisal and consideration of Barth syn-
drome. He did not have neutropenia. Sequencing of TAZ gene did not
identify a mutation. Chromosomal Microarray documented a duplication
within Xg28. Duplication size is a minimum of 0.890 Mb, and includes both
MECP2 gene, and FLNA, but does not include TAZ. We believe this patient,
who is clinicallly consistent with MECP2 duplication, to be the first reported
MECP2 duplication patient with left ventricular trabecular cardiomyopathy.
Recent reports have documented cardiovascular abnormalities in patients
with an Xq28 duplication including both MECP2 and FLNA, but those abnor-
malities did not include left ventricular apical trabecular cardiomyopathy.
This type of cardiomyopathy can be seen in Barth syndrome, also found at
Xqg28. We suggest that cardiovascular abnormalities may be an important
clinical feature of MECP2 duplication. Left ventricular apical trabecular car-
diomyopathy could represent a broader spectrum of the observed cardiovas-
cular features when the Xg28 duplication includes MECP2 as well as FLNA.
Alternatively, in our patient Tafazzin function might be impaired due to
epigenetic factors associated with the proximity of the TAZ gene to the
duplicated Xq28 segment.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Identification of pathogenic copy number variants and of a novel sin-
gle-gene deletion on syndromic obesity. C.S. D’Angelo, I. Kohl, C.P.
Koiffmann. Department of Genetics and Evolutionary Biology, Institute of
Biosciences, University of Sdo Paulo, Rua do Matéo 277, sala 204/209 CEP
05508-900, Sao Paulo, SP, Brazil, Financial Support: FAPESP, CEPID-
FAPESP, CNPq.

The impact over the ascertainment of rare copy number variants (CNVs)
in cohorts with extreme phenotypes in addition to congenital malformations
and/or developmental delay (DD) has been recently appreciated with the
discovery of deletions at 16p11.2 as a new highly penetrant form of human
obesity. In an ongoing research on syndromic obesity we sought for patho-
genic CNVs in patients with negative testing for PWS with array genomic
hybridization (AGH). We found several CNVs of de novo occurrence: a
deletion of chromosomes 2p25.3, 6q16.1921, 7922.122.3, 12915921.1 and
Xp22.13p22.12, a duplication of chromosomes 14q11.2 and Xg28, and an
unbalanced translocation between chromosomes 3p26.3 and 11g22.3. Obe-
sity in monosomy 6q16 is related to the hemizygosis of SIM1. Several
presumed obesity-associated genes were mapped to the genomic intervals
of the remaining CNVs. To evaluate the contribution of these CNVs to
syndromic obesity, we developed a synthetic MLPA probemix containing
probes to each of these genomic intervals. With the same purpose, we
synthesized another probemix based on the observation of rare CNVs that
were recurrent in patients with obesity-associated phenotypes listed on the
DECIPHER. Besides, we performed 100 K Affymetrix GeneChip® array in
combination with CNAT (v4.0) and CNAG (v3.0) on a select group of 11
patients with obesity and negative testing for Smith-Magenis syndrome.
Thus far, we have found two unrelated patients out of 38 screened by MLPA
with de novo deletions at 2937, and apparently pathogenic CNVs in three
of the patients tested with SNP arrays: a de novo single-gene deletion at
14912 (~600 kb), a de novo duplication at 12921.32923.1 (~12 Mb), and a
duplication at 20g11.1911.2 (~2 Mb). The deletions at 2q37 encompass at
least 4 genes assigned as candidates for obesity in 2q37 monosomy syn-
drome. The deletion at 14q12 covers the entire coding region of PRKD1.
This gene is usually deleted in patients with 14912 microdeletion syndrome.
No benign CNVs have been assigned to PRKD1 and we found two patients
with DD and overlapping deletions within this gene on the DECIPHER. The
remaining CNVs affect several genes with important signaling functions,
such as DUSP6 and DUSP15. The use of AGH has increased the recognition
of new syndromic forms of obesity, and is a potential source for understand-
ing the etiology of common obesity as well. We present our preliminary data
towards the identification of novel obesity-associated genomic loci.

782IT
Paternal UPD14 diagnosed by whole genome array: clinical and radio-
logical features. B.E. Mucha-Le Ny, J.M. Kalish’, N.B. Spinner?, E.H.
Zackai', L.K. Conlin. 1) Division of Human Genetics, The Children’s Hospital
of Philadelphia, Philadelphia, PA; 2) Department of Pathology and Labora-
tory Medicine, The Children’s Hospital of Philadelphia, Philadelphia, PA.
The introduction of single nucleotide polymorphism (SNP) array analysis
allows the direct diagnosis of uniparental disomy (UPD) even when UPD is
not initially suspected. We report two patients referred for array analysis,
who were diagnosed with paternal uniparental disomy of chromosome 14.
Patient 1 presented at birth with bony abnormalities including “coat hanger”
ribs and bony spurs emanating from the mental protuberance of the mandible
and calcaneus. She died at 8 weeks of age secondary to respiratory distress.
Patient 2 had a milder phenotype with only mild respiratory distress exacer-
bated by upper airway infections. Whereas the chest was only slightly bell-
shaped on X-ray imaging, she exhibited similar bony spurs as patient 1 on
the mandible and the calcaneus. Patient 1 had isodisomy of chromosome
14 based on homozygosity for the entire chromosome 14 on SNP array
analysis. She had a normal 46,XX karyotype. Parental genotyping confirmed
paternal isodisomy and these findings together indicate that UPD 14 arose
by monosomy rescue. Presumably, this occurred secondary to maternal
non-disjunction resulting in a nullisomic egg with subsequent duplication of
the paternal chromosome 14. SNP array analysis of patient 2 revealed
mosaic trisomy 14 in 20-25% of peripheral blood cells which was confirmed
by chromosomal analysis. The presence of runs of homozygosity near the
centromere and telomere indicated uniparental disomy in the diploid cell line
which parental genotyping revealed was paternal. The uniparental disomy in
this patient is both iso- and heterodisomic. In this case, UPD arose by
trisomy rescue presumably secondary to nondisjunction in paternal meiosis
with subsequent loss of the maternal chromosome. Clinically, these cases
both demonstrate bony spurs, a previously unreported skeletal feature asso-
ciated with paternal UPD 14. To our knowledge, this is the first report of
calcaneal spurs in a genetic disorder and anterior bony spurs from the
mandible have previously only been seen in frontometaphyseal dysplasia.
These cases illustrate the heterogeneity both in the mechanism of formation
of the UPD, as well as clinical heterogeneity, which may be explained in
part by the mosaic trisomy for chromosome 14 in patient 2, in contrast to
the pure paternal UPD 14 in patient 1. These cases highlight the utility of
SNP array analysis to both diagnose UPD and to provide information about
the mechanism by which these occur.

783/T

Accomulation of Iron in Mitochondria in Friedreich Ataxia may damage
the mtDNA in this patients. S. Sanjarian’, M. Shafa shariat panahi?, Z.
Nourmohammadi’, M. Naseroleslami’, M. Houshmand?®3. 1) Science &
Research branch Islamic Azad University, tehran, Iran; 2) National Institute
of Genetic Engineering and Biotechnology , Tehran,Iran; 3) Special Medical
Center,tehran, Iran.

Introduction:Friedreich ataxia is an autosomal recessive neudegenerative
disorder caused by decreased expression of protein frataxin. The expansion
of polymorphic GAA triplet repeat in the first inton may be caused by
decreased frataxin expression by interfering with transcription. Frataxin defi-
ciency leads to excessive free radical production and dysfunction of chain
complexes. FRDA characterized by gait and limb ataxia, lower limbs are-
flexia, loss of joint position, cardiomyopathy, scoliosis. material and meth-
ods:We studied the frequency and the length of (GAA)(n) repeat in 25 Iranian
patients (16 females and 9 males) from unrelated families (control= 50).DNA
from each patient was extracted and frequency and length of (GAA)(n)
repeat was analyzed using a long-range polymerase chain reaction (PCR)
test. Also we investigated impact of GAA size on neurological findings, age
of onset and disease development. In order to identify polymorphic sites
and genetic background, the sequence of two hyper variable regions (HVR-
I and HVR-Il) of mtDNA was obtained from FA patients harboring GAA ftri
nucleotide expansions. We have found 13 mutations
(T8614C,T8598C,C8684T, A8701G, G8994A, A9024G, G8251A,
A8563G,G8584A, A3505, T3335C and G3421A) in tRNALeu and ND1 and
tRNALys and ATPase gene in 20 patients and 80 control by PCR analysis.
In other study in order to determine the exact number of GAA repeats in
FRDA gene we used Fragment analysis. fragment analysis was used to
investigate genotype and phenotype correlation. For this reason expand
long PCR was used for amplification. We believed that fragment analysis
is more helpful for: a) Carrier detection (even most patients are consanguinity
marriage) b) Genotype and phenotype analysis. Results:Homozygous GAA
expansion was found in 21 (84%) of all cases. In four cases (16%), no
expansion was observed, ruling out the diagnosis of Friedreich’s ataxia. Our
results showed that the rate of D-loop variations was higher in FA patients
than control (P<0.05). Only A9024G was reported for the first time. Fragment
analysis determine exact number of GAA repeats and the result confirm
that there was a significant inverse correlation between the average of two
expansion size and age of onset of symptoms. Discussion:1) Because of
Iron accumulation in mitochondria, it may damage to mtDNA. 2) for genotype
phenotype correlation fragment analysis is a best method.

784/T

THE IMPORTANCE OF BIN-AURAL HEARNESS ON THE COGNITIVE
DEVELOPMENT IN PEDIATRIC PATIENTS WITH UNILATERAL
MICROTIC ATRESIA IN RELATION TO THE AUDITIVE REHABILITA-
TION. A.Diaz. Romero’, Y. Pefialoza-Lopez?, J.M. Aparicio-Rodriguez®, S.I.
Assia-Robles?. 1) Audiology, Hospital para el Nifio Poblano; 2) Neurophisiol-
ogy, Instituto Nacional de Rehabilitacion; 3) Genetics; 4) Pediatrics, Hospital
para el nifio Poblano.

Microtia also called microtia-anotia, is a congenital deformity where the
pinna (outer ear) is very small and underdeveloped (microtia) or absent
(anotia). It can be unilateral (one side only) or bilateral (affecting both sides).
It occurs in 1 out of about 8,000-10,000 births. In unilateral microtia, the
right ear is founded more often. It is known that microtia can have different
phenotipical degrees; Grade I: A slightly small ear with identifiable structures
and a small but present external ear canal. Grade Il: A partial or hemi-ear
with a closed off or stenotic external ear canal producing a conductive
hearing loss. Grade lll: Absence of the external ear with a small vestige
structure and an absence of the external ear canal and ear drum conductive
hearing loss. Grade IV: Absence of the total ear or anotia. Unilateral deafness
was not generally considered a serious disability before the nineties; it was
thought that the afected person was able to adjust to it. In general, there
are very good advantages to gain from an intervention to enable hearing
in the microtic ear, especially in bilateral microtia. Patients with untreated
unilateral hearing loss are eight to ten times more likely not to hear. However,
with unilateral deafness often require years of speech therapy. Aural atresia
is commonly associated with microtia. Atresia occurs because patients with
microtia may not have an external opening to the ear canal, though the
cochlea and inner ear are usually present. The grade of microtia is in relation
to the development of the middle ear. Microtia is found isolated, but may
occur in conjunction with hemifacial microsomia, Goldenhar Syndrome or
Treacher-Collins Syndrome. Microtia1,2 can cause difficulties with life. It is
also occasionally associated with syndromes as mentioned before that can
cause, kidney problems, and jaw problems, and more rarely, heart defects
and vertebral deformities. It is important the highly experienced audiologist
for a better evolution of thge patient. It must be difficult that many surgeons
believe that ear canal reconstruction is unnecessary and over complicated
and that very good hearing is possible with modern hearing aids which can
be hidden under the skin. Microtia eitology has been associated to vascular
deficiency that is in relation to sporadic cases rather than inherited. Several
teratogens have been associated as Talidomida, retinoic acid, alcohol
and diabetes.
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Spondylospinal thoracic dysostosis, a new case with the longest sur-
vival. L. Becerra-Solano™?, D. Morales-Mata?, E. Monroy-marquez, L. Cha-
con-Alcaraz?, Y. Rufino-Serralde?, J. Garcia-Ortiz!, M. Ramirez-Duefias’.
1) Div Genetica, CIBO-IMSS, Guadalajara, Jalisco, Mexico; 2) CRIT Chihua-
hua, Fundacion México.

In 1997, Johnson et al. described the Spondylospinal thoracic dysostosis
(STD, OMIM 601809) in two related sibs with dwarfism, short thorax, and
curved spine; fusion of the vertebrae and spinal process; multiple pterygium
and arthrogryposis. They postulated an autosomal recessive mode of inheri-
tance and considered this entity as a lethal condition due to stillbirth of one
patient and early death of the second one. Clinical report. A female patient 15
years-old, was evaluated by dwarfism, severe dorsal lordosis, and multiple
pterygium. She was product of the second uneventful pregnancy from
healthy non consanguineous parents (mother 41 and father 39 years-old).
She was delivered by cesarean section. At birth her weight was 2850 g (10-
25 centile), no Apgar score was recorded but spontaneous cry was referred.
Psychomotor development was notoriously delayed. Physical examination:
Height 93 cm (-3 centile), weight 23.2 cm (-3 centile), OFC 54 cm (70
centile); dolichocephaly, bitemporal narrowing, high forehead, left facial
hemi-hypoplasia, up-slant palpebral fissures, telecanthus, high nasal bridge
and broad nasal base, anteverted nares, short columella, thick lips, short
lingual frenulum, micrognathia; posteriorly rotated ears; short neck with
hyperextension, short and wide thorax; external genitalia pubic hair Tanner
4 and hypoplastic labia majora; upper limbs with limitation of extension and
pronosupination due to elbow pterygium, and partial cutaneous syndactyly;
lower limbs in abduction with popliteal pterygium, both patella were not
palpable, overlapping of second over first toes, and bilateral brachydactyly
of 4th and 5th toes. X-ray examination and 3D reconstruction showed:
advanced pneumatization of paranasal sinuses; short and wide thorax,
crowded and gracile ribs; multiple fusions of vertebral bodies and spinal
processes, hyperextension of cervical-dorsal column and lumbar hyper-
lordosis (both angle of approximately 90=BA); narrow hip, hypoplastic and
vertically placed pelvic bones, wide pubic simphysis, and the presence of
a hole on the central portion of iliac bones; also fusion of carpal and tarsal
bones were appreciated. Discussion. STD is a rare MCA entity mainly char-
acterized by vertebral defects, thoracic anomalies, and multiple pterygium.
Here, we described a female patient of 15 years of age, whom probably
would be considered as the eleventh case of this entity and interestingly
the one with a longer survival period.

786/T

Fibular Aplasia in Acro-Cardio-Facial Syndrome: expanding pheno-
typic spectrum in search for causative gene(s). D. Niyazov’, R. Monier,
L. Finger', H. Ginsberg’, A. Kenney? B. Canzoneri®. 1) Dept Pediatrics,
Ochsner Clinic Foundation, New Orleans, LA; 2) Dept Radiology, Ochsner
Clinic Foundation, New Orleans, LA; 3) Dept Maternal & Fetal Medicine,
Ochsner Clinic Foundation, New Orleans, LA.

Acro-cardio-facial syndrome (ACFS) is a rare disorder which includes
split-hand/foot malformation (SHFM), cleft lip/palate (CL/P), cardiac defects,
dysmorphic features, genital anomalies and mental retardation. To our
knowledge, only 6 cases have been published to date. We report a new
patient with the characteristic features of ACFS, and bilateral fibular aplasia
which has not been previously described. The male proband was born with
unilateral CL/P, hypoplastic left heart and atrial septal defect, single umbilical
artery and lower limb deformities. His karyotype on amniocytes was negative.
In addition, he had sparse scalp hair, dysmorphic facies and ears, unilateral
CL/P, hypoplastic nipples and genitalia with bilateral cryptorchidism. His
multiple lower limb anomalies included an absent left hallux, SHFM of the
right foot with absent right toes T3-4, severe bilateral limb shortening and
equinovarus deformities. The patient died at 6 days of life from cardiac
complications. Postmortem xray revealed the right anterior femural bowing,
bilateral fibular aplasia, absence of the 3rd and 4th rays on the right and
the 4th ray on the left. Total body MRI with 3D reconstruction revealed no
anomalies in the brain or abdomen. His 105K oligo array was negative and
the TP63 gene is currently being sequenced. Etiology of ACFS is currently
unknown. To our knowledge, fibular aplasia (FA) as seen in our patient,
has not been previously described in ACFS. FA or FA with ectrodactyly may
be a part of the phenotypic spectrum of ACFS which can help identify more
genes important in limb patterning. For instance, the TP63 gene has been
implicated in ectrodactyly, ectodermal dysplasia and CL/P syndrome (EEC).
The proband had SHFM, hypoplastic nipples and toenails, sparse scalp
hair, and CL/P. Genital anomalies have also been reported in EEC. While
cardiac anomalies are rare the TP63 mutation R298Q was reported in a
patient with arrhythmogenic right ventricular cardiomyopathy and a possible
role of the TP63 in the heart development was explored. This gene encodes
6 protein isoforms and is highly expressed in many organs including the
heart. It may enhance the ability of cardiac tissue to resist mechanical stress
by promoting the stable assembly of desmosomal adhesive complexes. In
conclusion, discovery of additional anomalies in ACFS may aid in identifica-
tion of causative gene or interaction of several genes variably affecting
multiple organ systems.

787IT
Association of Lactotransferrin Gene Polymorphisms with Risk of
Aggressive Periodontitis. C. Chou”?, F. Kuo™?, C. Brooks®, C. Huang’,
J. Burmeister®, H. Schenkein®, S. Diehl"2. 1) Health Informatics, UMDNJ-
School of Health Related Professions, Newark, NJ; 2) Center for Pharmaco-
genomics and Complex Disease Research, UMDNJ-New Jersey Dental
School, Newark, NJ; 3) Clinical Research Center for Periodontal Diseases,
School of Dentistry, Virginia Commonwealth University, Richmond, VA.
Periodontitis, an inflammatory disorder of the periodontium caused by
microorganisms, is one of the most common oral infectious diseases.
Aggressive periodontitis (AgP) is further subdivided as generalized (GAgP)
or localized (LAgP) and affects 2% of the African American population after
puberty and may lead to premature tooth loss. Lactotransferrin (LTF) is a
protein present in saliva with bactericidal function and can inhibit bacterial
growth and attachment to epithelial cells. LTF can also inhibit cytokine
production through interference with NF-kB activation, a primary cause of
inflammation. Thus, it is reasonable to believe LTF gene may be involved
with the development of periodontitis. This work aims to investigate the
association between polymorphisms of the LTF gene and aggressive peri-
odontitis. A total of 428 African American subjects were recruited from the
Richmond, Virginia area. One hundred and eighteen subjects with GAgP,
112 with LAgP and 198 healthy controls were genotyped for four single
nucleotide polymorphisms (SNPs) in the LTF gene by using TagMan geno-
typing assay (Applied Biosystems). One SNP is located in the 5’ region,
and three are non-synonymous SNPs that alter the amino acid coded in
the mature protein. The difference in the genotype frequencies between
patients and controls was calculated under dominant, recessive and additive
model by Fisher's exact test and the Armitage trend test. To control for
potential confounding effects, gender, age and smoking status were included
as covariates in logistic regression analyses. Statistical analyses were per-
formed using SAS software. SNP rs1126478 that codes for a Lys/Arg poly-
morphism showed evidence of association with LAgP under dominant and
additive models (p=0.019 and p=0.021, respectively). The Lys allele was
more common in cases, indicating this variant may be associated with
increased risk of this disease. No association was found between any of
the evaluated LTF polymorphisms and GAgP. Further investigations includ-
ing with functional studies of gene and proteins, are needed to support this
conclusion. Supported by the Foundation of UMDNJ and NIDCR grants
DE13102 and DE016057.

788IT
ALX3 gene is not associated with the syndrome of midline facial
defects, callosal agenesis, basal encephaloceles, and eye anomalies.
R.G. Quiezi, A. Richieri-Costa, S.P Barros, L.A. Ribeiro. Genetics, Hospital
for Rehabilitation of Craniofacial Anomalies/USP, Bauru, Brazil.
Frontonasal dysplasia (FND) is the hallmark of several syndromes involv-
ing the frontonasal process that includes: isolated frontonasal dysplasia,
acrofrontofacionasal dysostosis 1, acrofrontofacionasal dysostosis 2, fronto-
facionasal dysplasia, oculoauriculofrontonasal syndrome, among other
related conditions. One of the syndromes within this spectrum comprises
of the syndrome of midline facial defects, callosal agenesis, basal encephalo-
celes, and eye anomalies. It has been described under different eponyms,
most commonly the morning glory syndrome. The anomalies observed in
the present condition are embryological related, occurring in the same critical
period of time, most likely during the early induction of the forebrain, resulting
in anomalies involving frontonasal process, midfacial structures as well as
the primordium of the eyes. Several genes are known to exert effects during
this period resulting in different craniofacial anomalies. Up to now there is
no evidence of any particular gene involved in etiology of the reported
condition within the FND spectrum. The chromosome 1 interval contained
a strong candidate gene, ALX3; related to the aristaless gene in Drosophila.
This gene, located in band 1p13.3, encodes the ALX homeobox 3 transcrip-
tion factor, a member of the Paired class of homeodomain proteins. Previous
studies of the murine ortholog, Alx3, had demonstrated strong expression
in the frontonasal mesenchyme. Although the phenotype of Alx3_/_ mice
was normal, a cleft face occurred when these homozygotes were additionally
mutant for the paralogous gene Alx4. Mutations in ALX3 have been found
in patients with frontorhiny phenotype. We amplified each of the four exons of
ALX3 and subjected the products to DNA sequencing in 8 patients presenting
midline facial defects, callosal agenesis, basal encephaloceles, and eye
anomalies. No sequence variation was identified in this analysis. We con-
clude that ALX3 mutations are not associated with the reported condition
within the FND spectrum. Grants: CNPq (307595/2008-0).
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Epistasis between Folate Genes contributes to the Genetic Risk for
Non-syndromic Cleft of the Hard Palate. M. Rubini’, M. Ferrian’, C.
Baluardo’, L. Marullo?, D. Balestra’, S. Bruni, E. Calzolari’-2, A. Franchella?.
1) Dip. MSD Sez. Genetica Medica, Universita’ di Ferrara, Ferrara, ltaly; 2)
Dip. Riproduxzione e Accresciment6o, Az. Ospedal. Sant’Anna, Ferrara,
Italy.

During embryogenesis folate metabolism is a critical component for the
development of orofacial structures, especially for those deriving from neural
crests. Cleft palate only (CPO) and cleft lip with/without cleft palate (CL/P)
are common congenital malformations with an overall birth prevalence of
1:700. Most of orofacial clefts are non-syndromic (NS-OFCs), and are con-
sidered disorders of multifactorial origin. Epidemiologic evidence indicate
that folic acid (FA) supplementation during early pregnancy significantly
reduces the risk for NS-OFCs, while association studies suggest that the
risk for NS-OFC is influenced by polymorphisms in genes of folate metabo-
lism and transport. It is generally accepted that altered metabolic balance
of folate in the embryo, resulting from interaction between functional variants
in folate genes and B vitamins bioavailability, could contribute to the risk
for NS-OFCs. The genetic basis of folate unbalance underlying NS-OFC is
likely to be the outcome of complex epistatic interactions, rather than be
due to single gene variants. So far very little is known about the etiology of
non-syndromic CPO (NS-CPO), but a number of evidence suggest that In
order to track down the network of gene-gene interactions that could lead
to folate unbalance and contribute to the risk for NS-CPO we have studied
a wide panel of polymorphisms in genes of folate metabolism in a group of
NS-CPO nuclear families of Italian origin (ltalcleft study). Using Multifactorial
Dimensionality Reduction (MDR) we identified a redundant interaction
between variants in MTRR and MTHFS genes. This epistasis was specific
for cases with cleft of the hard palate (CPH), and was associated with a
significant increased risk. This evidence suggests that cleft of the hard palate
and cleft of the soft palate should be considered conditions with different
etiology, and that folate unbalance could be a specific pathogenetic compo-
nent of cleft of the secondary palate. Our results, if confirmed in an indepen-
dent study, would support the hypothesis that complex epistatic interactions
between variants in folate genes contribute to the pathogenesis of non-
syndromic cleft of the hard palate, and pave the way toward new preventive
and diagnostic measures for this congenital malformation.

790/T
Association of CARDS8 with IBD in Koreans. K. Song’, H. Kim’, M. Hong’,
S. Yang?. 1) Dept Biochem & Molec Biol, Univ Ulsan Col Medicine, Seoul,
Korea; 2) Dept. Internal Medicine, Univ Ulsan Col Medicine, Seoul, Korea.
Caspase recruitment domain (CARD)-containing protein 8 (CARDS) is
an attractive candidate risk gene for IBD because of its location within
inflammatory bowel disease (IBD) locus and its role as a nuclear factor (NF)
kappaB inhibitor. A recent report that NOD-2 mediated signaling is negatively
regulated by CARDS in intestinal epithelial cells supports its candidacy
for IBD susceptibility gene. However, previous studies have yielded mixed
results in the association of a CARD8 nonsynonymous SNP, rs2043211,
which changes a cysteine residue to a stop codon at amino acid 10, with
IBD in Caucasians. The aim of this study was to test the genetic association
of the CARD8 nonsynonymous SNP rs2043211 with Korean ulcerative coli-
tis(UC) and Crohn’s disease(CD) patients. We tested rs2043211 of CARD8
in 659 UC, 632 CD, and 687 healthy controls. Rs2043211 showed 5.5 %
difference in allele frequency between the UC and control groups, while the
difference between the CD and control groups was 1.2%. Logistic regression
analysis revealed that rs2043211 was associated with UC significantly. The
odds ratio of the rare stop allele homozygote (TT) in comparison with the
combined genotype of AA and AT was 1.54 (95% ClI, 1.17 - 2.04, P =
0.002). Our data suggests that the CARDS8 variants might play a role in the
pathogenesis of IBD in the Korean population.

791/T

Recurrent left atrial myxomas in female patients with Carney complex:
a genetic cause of multiple strokes in young adults that can be pre-
vented. G. Briassoulis’, MS. Popovic?, P. Xekouki’, N. Patronas®, V. Vuko-
manovic®, V. Kuburovic?, M. Keil’, CA. Stratakis’. 1) NICHD, SEGEN,Na-
tional Institutes of Health, Bethesda, MD; 2) Mother and Child Healthcare
Institute New Belgrade, Serbia; 3) Department of Radiology, Clinical Center,
National Institutes of Health, Bethesda, MD, USA.

Background: Intracardiac myxomas in the autosomal dominant syndrome
Carney complex (CNC) are significant causes of cardiovascular morbidity
and mortality through embolic stroke and heart failure. The genetic, clinical
and laboratory characteristics of CNC-related strokes from atrial myxomas
have not been described before. The PRKAR1A gene is mutated in more
than 60% of the cases of CNC. Methods and Results: We studied patients
with strokes and cardiac myxomas that were hospitalized in our institution
and elsewhere out of a total of more than 500 patients with CNC worldwide:
a total of 7 patients with 16 recurrent atrial myxomas and more than 14
episodes of strokes were indentified. Neurological deficits were reported;
in one patient, an aneurysm developed at the site of a previous stroke. All
patients were female, most of them had presented with Cushing syndrome
and all had additional tumors or other CNC manifestations. Although there
was a trend for patients being overweight and hypertensive no other abnor-
malities or risk factors were identified. A total of 5 patients (71%) had a
PRKAR1A mutation. All detected mutations (c418_419delCA, c.340delG/
p.Val113fsX15, c.353_365del13/p.lle118fsX6, c.491_492delTG/
p.Val164fsX4, c.177+1G>A) were located in exons 3-5 and introns 2-3, and
allled to a non-sense PRKAR1A mRNA. Conclusions: Among CNC patients,
recurrent atrial myxomas that lead to multiple strokes appear to primarily
develop in female patients. Cushing syndrome may be a risk factor that
increases the possibility of multiple strokes (Cushing syndrome is more
frequent among females with CNC). Early identification of a female patient
with CNC either through the application of the diagnostic criteria or through
PRKAR1A sequencing (genetic testing) is of paramount importance for the
early diagnosis of atrial myxomas and the prevention of strokes.

792/T

Multisynostotic Osteodysgenesis (Antley-Bixler Syndrome). Three
years follow-up in a new patient with a very severe form due the muta-
tion c.870G>T (W290C) in the exon llla of FGFR2 gene. M.L. Giovannucci
Uzielli" 2, G. Scarselli’, L. Di Medio?, N. Dayan?, D. Nannini®, S. Guarducci®,
E. Gambineri'. 1) Dept Paediatrics, Univ Florence, Viale G. Pieraccini 24,
50139, Firenze, ltaly; 2) Genetic Science, Piazza G. Savonarola 11, 50132
Firenze, Italy; 3) Meyer Children’s Hospital, Viale G. Pieraccini 24, 50139
Firenze, Italy.

Antley-Bixler syndrome (ABS), first described in 1975 in a patient with
craniosynostosis, midfacial hypoplasia, arachnodactyly, radiohumeral syn-
ostosis and femoral bowing, is a very rare condition. With now a little more
than 50 published cases, ABS has evolved as a clinical entity over the past
three decades. The clinical and RX phenotype has expanded to include
many other characteristic abnormalities, and more or less severe phenotype,
often responsible for early death. The proband was born at 34 weeks EGA
from a 28year-old woman. Healthy non-consanguineous parents, and a
normal brother. Amniocentesis revealed 46,XY normal male. Polyhydram-
nios from the second trimester, was not well investigated. Several examina-
tions with ultrasounds only revealed bilateral fetal exophthalmos at 33 weeks
gestation. Delivery was by C-section. Initial examination at birth, and postna-
tal clinical and RX studies revealed a severe abnormal phenotype: multiple,
premature craniosynostosis, increased biparietal diameter, midfacial hypo-
plasia, depressed nasal bridge, bilateral choanal stenosis, and severe pro-
ptosis. The extremities had, and still have, multiple joint contractures, more
severe in the elbow due to radiohumeral synostosis. Three, consecutive,
craniotomies with craniofacial correction, were not able to control the pro-
gressive exophtalmos, and to improve the breathing: ocular globe was enu-
cleated at age two years, and tracheotomy, performed few days after birth,
is still essential. Intellectual and social performances are not assessable.
Steroidogenesis and Sterol metabolism are normal. The external genitalia
are normal. The mother didn’t use Fluconazole during the pregnancy. By
direct sequencing of the Fibroblast Growth Factor Receptor 2 (FGFR2)
gene, we identified the mutation ¢.870G>T (W290C) in the exon llla.
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A familial case of Goltz-Gorlin syndrome. L. Wong-Ley'?, S. Hernandez-
Cérdova’, E. Lechon-Lépez’, M. Messina-Robles’ ?, J. Gonzélez-Zapata'
2 M. Pérez-Nufio?, L. Medina-Carrillo? ?, A. Flores-Garcia®. 1) Dept Gen,
SSN-IMSS, Tepic, Mexico; 2) Dept Gen, UAN, Tepic, México.

In 1960 (1), Gorlin and Goltz gave a complete description of the Goltz-
Gorlin syndrome (OMIM #305600). A systemic dysplasia of mesodermal
and epidermal structures characterized by underdevelopment of the dermal
connective tissue and various anomalies in the ocular and skeletal systems.
(2). In 2007 mutations in the PORCN gene were found to be causative in
Goltz-Gorlin syndrome (3), presents a quite variable estimated prevalence,
which goes from 1 in 57.000 to 1 in 256.000 habitants (4). The present
report is that of three women with the syndrome, a 29-year-old female, her
50-year-old mother and her daughter deceased to the birth. The three
patients had similar clinical symptoms, phenotype characterized by micro-
cephaly, protruding ears with thin pinnae, small orbits with overriding eyelids,
microphthalmia, agenesis of the incisors, sensorineural and conductive hear-
ing loss, upper extremities with bilateral syndactyly and camptodactyly, lower
limbs with bilateral clinodactyly and ectrodactyly, lobster-clawing with equi-
novarus deformity. Linear areas of dermal hypoplasia, linear hypopigmenta-
tion with dermal hypoplasia, telangiectasias, dysplasia of the hair and nails,
mental retardation and inguinal hernias. Examination of the cardiovascular
and respiratory system was normal. All the haematological and biochemical
studies carried out were normal. X-ray examination showed several skeletal
malformations such as hypoplasia of the craniofacial skeleton, winged shoul-
der, pectus excavatum, defects of segmentation of the vertebrae, dorsal
scoliosis and lumbar kyphosis. Chromosome analyses were normal females
(46,XX). The genealogical analysis showed autosomal-dominant or sex
linked dominant mode of inheritance. There were no other affected relatives.
A diagnosis familial Goltz-Gorlin syndrome was made on the basis of clinical
and imaging findings. The intention of this paper is to present three cases
of Goltz-Gorlin syndrome, diagnosed in the dermatology, gynecology y
genetics department of the Civil Hospital of Tepic, Nayarit, México. Bibliogra-
phy. 1.Goltz,RW. et al. A Review of the Literature and Report of Two Cases.
Arch.Dermatol.1970;101:1-11. 2.H. Tanaka, et al. The Goltz syndrome asso-
ciated with giant cell tumour of bone A case report. International Orthopae-
dics 1990;14:179-181. 3.SM Maas, et al. Phenotype and genotype in 17
patients with Goltz-Gorlin Syndrome. J Med Genet 2009;46:716-720. 4.Pas-
torino L, et al. Hum Mutat. 2005;25:322-3.

794/T

A Silver-Russell syndrome patient with 22¢13.3 deletion and H19-DMR
epimutation. E. Nishi’, S. Mizuno’, K. Yamzawa?, T. OgataZ. 1) Department
of Pediatrics, Central Hospital, Aichi Human Service Center, Kasugai, Japan;
2) Department of Molecular Endocrinology, National Research Institute for
Child Health and Development, Tokyo, Japan.

Introduction 22q13.3 deletion syndrome (MIM606232) is characterized by
overgrowth, muscle hypotonia, severe speech retardation, and autism-like
behavioral features, whereas Silver-Russell syndrome (SRS, MIM180860)
is characterized by pre- and postnatal growth retardation, relative macro-
cephaly, muscle hypotonia, difficulty in suckling, and body asymmetry. Here
we report a girl with SRS who has chromosome 22q deletion and H19-DMR
epimutation. Patient This Japanese female patient was conceived naturally
without any remarkable family history. In 34 weeks of gestation, asymmetri-
cal IUGR was indicated. She was born at 37 weeks of gestation with a
height of 40.5 cm (-3.8SD), a weight 1,342 g (-3.8SD), and a cephalic
circumference 32.0 cm (-0.5SD). Relative macrocephaly, triangular face,
short clinodactyly of the bilateral fifth fingers, muscle hypotonia, right hydro-
nephrosis, and leg length discrepancy were observed at birth. Tube feeding
was required during the neonatal period. At 2-year-and-4-month-old, her
heightis 77.5 cm (-3.0SD), weight 6.03 kg (-4.3SD), and cephalic circumfer-
ence 45.8 cm (-1.0SD). Both cervical and sitting positions remain incomplete,
and she crawls on her back. Severe speech delay has been noted, and
severe psychomotor retardation is present. G-banding stain showed
46,XX,del(22)(q13.3913.3). Subtelomere FISH analysis did not identify any
chromosomal disturbances including 22q. A CGH array (Agilent, 244 k) test
showed a decrease in the copy number of 22q13.2 to q13.33, suggesting
that intra-arm deletion at approximately 7 Mb involving SHANKS. In addition,
she was diagnosed with SRS based on the clinical symptoms. Methylation
analysis revealed H19-DMR hypomethylation, whereas maternal uniparental
disomy for chromosome 7 was not identified. Discussion To our knowledge,
no case of SRS with 22q13.3 deletion has reported thus far. Although
22q13.3 deletion and H19-DMR epimutation appear to develop indepen-
dently, a relationship between these two events remains to be elucidated.
In our case, symptoms characteristic of SRS were marked at birth, and
subsequently severe language development retardation characteristic of
22q13.3 deletion syndrome has become apparent since 2 years of age. In
view of the fact that the site of deletion involves SHANK3 gene which is
associated with autism spectrum disorders, further developmental follow-
up is required.

795/T
Craniotelencephalic Dysplasia. A rare and unusual form of Dysplasia
of Frontal Bone. G. Scarselli’, L. Di Medio?, E. Gambineri’, N. Dayan?, D.
Nannini?, M.L. Giovannucci Uzielli’> 2. 1) Dept Pediatrics, Univ Florence,
Firenze, Firenze, Italy; 2) Genetic Science, Florence, ltaly.
Craniotelencephalic Dysplasia (OMIM 218670) was firstly described in
1958 by Daum, LeBeau and Minuit in an infant with protrusion of the frontal
bone, craniosynostosis, encephalocele, and mental retardation. A second
patient with a similar appearance, but no encephalocele, was described in
1964 by Jabbour and Taybi, and the term craniotelencephalic dysplasia was
suggested. In the literature we only found three other reports, by G.R. Hogan
(1969), Holmes et al (1972), and Gorlin et al. (2001). All described patients
were newborns. Here we report a new patient observed since the birth and
periodically studied by a 17 years multidisciplinary follow-up. At birth, this
patient, a female, showed protuberance of frontal bone, and premature
closure of sagittal, coronal, and metopic sutures, corrected by multiple sur-
gery operations. Staturo-ponderal and psychomotor development were quite
normal. Of special interest are now the dental problems with progressive,
abnormal, placement, shape, and size of teeth. The intellectual development
is within the average, but the girl expresses, especially in the last two
years, psychosocial discomforts, in spite of the very good results of multiple
aesthetic surgery reconstructions. No genes were until now associated with
this disorder. A suggestion to the mutational analysis of EFNB1 in our patient,
originates from the observation of vertical splitting and striping of the nail
of first toe: this clinical aspect is typically described in Craniofrontonasal
dysplasia (CFNS), a well known genetic disorder caused in the majority of
patients by mutations of EFNB1 gene. The mutational analysis of this gene,
often deleted, as part of contiguous gene deletions is in progress. High
resolution cytogenetic analysis of G-banded metaphases (550-750 bands)
from peripheral blood lymphocytes revealed a normal 46,XX karyotype.

796/T

Follow-up and Management of Young-Simpson Syndrome. K. Eno-
moto’, N. Furuya’, M. Adachi?, S. Mizuno®, Y. Yamanouchi?, M. Masuno?,
T. Kondoh®, K. Kurosawa’. 1) Division of Medical Genetics, Kanagawa
Children’s Medical Center, Yokohama, Japan; 2) Division of Endocrinology
and Metabolism, Kanagawa Children’s Medical Center, Yokohama, Japan;
3) Department of Pediatrics, Aichi Prefectural Colony Central Hospital, Kasu-
gai, Aichi, Japan; 4) Kawasaki University of Medical Welfare, Okayama,
Japan; 5) Institute for The Handicapped, Mutsumi Home, Misakaeno-sono,
Nagasaki, Japan.

Young-Simpson syndrome (YSS) is a rare congenital multi-system disor-
der, characterized by hypothyroidism, facial dysmorphic features including
blepharophimosis, congenital heart defects, and mental retardation. Follow-
ing the first report by Young and Simpson [1987], many cases with similar
symptoms have been reported. Although there is a case with parental con-
sanguinity [Bonthron et al., 1993], suggesting autosomal recessive (AR)
inheritance, almost all the cases with YSS are sporadic. In addition, there
are few distinct chromosomal aberrations associated with YSS. To date,
the underlying genetic defect remains unresolved. The clinical classification
or diagnostic criteria of this rare condition is also unsettled. To refine the
long-term development and phenotype in YSS, we report clinical findings
in 5 individuals (4 males and a female) presenting just typical features of
YSS. They are ranging in age 2 months to 20 years. All of them present
hypothyroidism requiring levothyroxine replacement and severe mental
retardation, especially speech delay. All 4 male patients present bilateral
cryptorchidism and micropenis. Ptosis and blepharophimosis were obvious
in the neonatal period, so that parents were not able to confirm their babies’
eyes open at all. Hypotonia and feeding difficulty in early infancy are common
features. Skeletal complications including contracture, dislocation, and
deformation of lower limbs are common to our cases. 18-year-old male
patient has been requiring several operations for ankle joint deformations
and femoral head osteonecrosis. As information about orthopedic complica-
tions and problems during the neonatal period of YSS is so limited, the long-
time follow-up and the management are important for health and quality of
life (QOL) in YSS. These observations support the idea that YSS is a
distinctive entity and a recognizable disorder of newborn.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Ectodermal Dysplasia, Vertebral Anomaly, Hirschsprung Disease,
Growth and Mental Retardation: A Clinical Report of a Boy with BRE-
SEK S;lndrome. S. Mizuno’, M. Oshiro?, M. Seishima®, N. Okamoto?, Y.
Makita®>, N. Wakamatsu’. 1) Dept Pediatrics, Central Hosp, Aichi Human
Service Ctr, Kasugai, Japan; 2) Dept Pediatrics, Ogaki Municipal Hosp,
Ogaki, Japan; 3) Dept Dermatology, Ogaki Municipal Hosp, Ogaki, Japan;
4) Dept Clinical Genetics,Osaka Medical Ctr and Research Institute for
Maternal and Child Health, Izumi, Japan; 5) Education Center, Asahikawa
Medical College, Asahikawa, Japan.

We present the case of a boy with multiple anomalies, including Hirschsp-
rung disease and specific features of the skin, vertebrae anomaly and men-
tal/growth retardation. The patient’s gestalt and combination of multiple
malformation are rather similar to previously reported BRESEK syndrome.
We report this congenital malformation complex as an established syn-
drome. The patient was born to healthy parents without consanguinity. The
pregnancy was complicated with mild oligohydramnios. He was born at 38
weeks and weighed 1996g. He exhibited generalized alopecia with absence
of scalp hair, eyebrows, and eye rashes. He had malformed large ears and
an inferiorly curved penis and bifid scrotum. The testicles was not palpated.
He experienced persistent constipation, and Hirschsprung disease was con-
firmed by rectal biopsy. Congenital scoliosis in this patient was attributable
to an hemivertebrae. Brain imaging revealed dysmorphology of the gyrus
in the fronatal and parietal lobes. Right kidney of the patient was small. The
entire skin constantly desquamated and erythematous. Skin biopsy revealed
areduced number of hair follicles and units and excessive keratinization. The
patient exhibited a moderate to severe delay in psychomotor development.
Intractable epilepsy persited in his infancy. Genetic analysis: G-banded
chromosome analysis and genome-wide subtelomere FISH analysis did
not show any chromosomal rearrangements. Mutation analysis of ZEB2,
causative gene for Mowat-Wilson Syndrome, was performed on genomic
DNA from the patient and no mutation was detected. No copy number
changes were found in the genome of the patient using array CGH analysis.
Discussion: Our present case is assumed to be identical to the second case
by Reish. Reish et al. used the acronym BRESEK/BRESHECK to denote the
following findings in their patients: brain anomalies, retardation, ectodermal
dysplasia, skeletal deformities, Hirschsprung disease, ear/eye anomalies,
cleft palate/cryptorchidism, and kidney dysplasia/hypoplasia. Although this
combination is specific, only 3 articles concerning this syndrome could be
retrieved in PubMed search. Simultaneous occurrences of Hirschsprung
disease, Vertebrae anomaly, Ectodermal dysplasia, Retardation of Growth
and Mentality are the main features for this syndrome. The standard CGH-
array analysis did not reveal any changes in the copy number within the
genome of the patient. Further case reports will help in delineating this dis-
order.

798/T
Associated malformations in cases with neural tube defects. C. Stoll,
B. Dott, Y. Alembik, M-P. Roth. Faculte de Medecine, Strasbourg, France.
Infants with neural tube defects (NTDs) may have other associated con-
genital defects. The reported incidence and the types of associated malfor-
mations vary between different studies. The purpose of this investigation was
to assess the prevalence of associated malformations in a geographically
defined population. The prevalences at birth of associated malformations
in infants with NTDs were collected between 1979 and 2008 on all infants
bornin the area covered by the registry of congenital anomalies of Northeast-
ern France in 402,532 consecutive births. Of the 441 infants with NTDs
born during this period, representing a prevalence at birth of 10.9 per 10,000,
20.4 % had associated malformations. The associated cases were divided
into recognized syndromes, chromosomal: 11 cases (2.5%) and non chro-
mosomal: 23 cases (5.2%), and non recognized syndromes, multiply mal-
formed: 55 cases (12.5%). Associated malformations were more frequent
in infants who had encephalocele (36.8 %) than in infants with anencephaly
(11.5 %) or infants with spina bifida (23.8 %). Malformations in the face
(oral clefts), in the musculoskeletal system, in the renal system, and in the
cardiovascular system were the most common other anomalies. In conclu-
sion the overall prevalence of malformations, which was one in five infants,
emphasizes the need for a thorough investigation of infants with NTDs. A
routine screening for other malformations especially facial clefts, musculo-
skeletal, renal and cardiac anomalies may need to be considered in infants
with NTDs, and genetic counseling seems warranted in most of these compli-
cated cases.

799/T

Replication of genome wide association findings for Cleft Lip and
Palate a role for variants in MAFB, VAX1 and PAX7 in Asian popula-
tions. S. Suzuki’?3, ML. Marazita*°, ME. Cooper?, E. Dragan’, A. Butali’,
M. Mansila’, N. Nagato?, Y. Suzuki?, T. Niimi?, M. Yamamoto®, G. Ayangas,
T. Erkhembaatar®, H. Furukawa? K. Minami?, H. Imura® K. Fujiwara?, J.
L’Heureux', K. Durda’, AC. Lidral’, JC. Murray”%”. 1) Dept of Pediatrics,
Univ lowa, lowa City, IA; 2) Division of Research and Treatment for Oral
and Maxillofacial Congenital Anomalies, School of Dentistry, Aichi-Gakuin
University, 2-11 Suemori-Dori, Chikusa-Ku, Nagoya 464-8651, Japan; 3)
Faculty of Psychological and Physical Science, Aichi-Gakuin University; 4)
Center for Craniofacial and Dental Genetics, and Dept of Oral Biology, and
Dept of Human Genetics, Univ of Pittsburgh, Pittsburgh, PA; 5) Dept of
Psychiatry, Univ of Pittsburgh, Pittsburgh, PA; 6) Dept of Pediatric Dentistry,
Epidemiology and Biology, univ of lowa, lowa City, IA; 7) College of Nursing,
University of lowa, lowa City, IA; 8) Maternal and Children’s Health Research
Center Hospital, Ulaanbaatar, Mongolia.

Nonsyndromic cases of cleft lip with or without cleft palate (NSCL/P) and
cleft palate only (NSCPO) are among the most common human birth defects
caused by both genetic and environmental factors and/or by their cross
talks. Recent genome-wide association studies discovered multiple loci such
as MAFB, VAX1 and PAX7 associated with NSCL/P. In order to replicate
the association of these genes in other populations, we used independent
case-parents samples from Mongolia (204 case-parents trios) and Japan
(98 case-parents trios). We genotyped single nucleotide polymorphisms
(SNPs) in or near VAX1, MAFB and PAX7 using TagMan assays which
were performed used in GWAS study by Beaty, T. etal. (2010). Transmission
disequilibrium tests were performed using the Family Based Association
Test and PLINK programs. In Mongolian trios, potential candidate gene
makers showed significant association (VAX1, rs7078160, p=5.32E-05, and
MAFB, rs13041247, p=0.00108). In Japanese trios, one marker showed
significant association (VAX1, rs 7078160, p=0.00511). This study suggests
that VAX1 and MAFB are either directly or indirectly involved in the etiology
of NSCL/P in Asian populations. This replication study further supports the
role of common causative genes among different populations.

800/T

An array-based approach to detect copy number changes in SHOX
and other stature-associated genes in children with idiopathic short
stature. J. Keefe’, P. Crotwell?, S. Kirmani', G. Velagaleti®, A. Lteif', L.
Davis-Keppen?, A. Karmazin?, E. Thorland’. 1) Mayo Clinic, Rochester, MN;
2) Sanford Clinic USD Genetics Laboratory, Sanford Children’s Hospital,
Sioux Falls, SD; 3) Pathology Department, University of Texas Health Sci-
ences Center, San Antonio, TX.

Idiopathic short stature (ISS) is defined as apparently isolated short stature
with no other obvious clinical signs. Short stature is a developmental, multi-
factorial condition with a strong genetic background involving several genes.
One such gene is the short-stature homeobox containing gene (SHOX)
which maps to the pseudoautosomal region on chromosome Xp. The true
frequency of SHOX gene mutations, including deletions of the coding region
and deletions of upstream and downstream coding elements, in ISS is not
known. It was our aim to utilize array comparative genomic hybridization
(aCGH) technology to create a 'short stature’ chip targeting the SHOX gene
and other pertinent stature-related genes to gain a better understanding of
the frequency of copy number changes contributing to short stature in ISS
patients. An Agilent custom 8x60k array was designed to interrogate the
SHOX gene and its regulatory regions, the Xp/Yp pseudoautosomal region,
and 108 other genes implicated in short stature with high-density probe
coverage. Following IRB approval and informed consent, the blood samples
of 200 ISS patients are being collected. These patient samples are being
tested using the custom aCGH chip and relevant copy number changes will
be analyzed. Currently, there is no consensus on which subset of patients
with ISS should be offered genetic testing. This study will allow us to deter-
mine the frequency of copy number changes in patients with ISS and help
determine an appropriate testing algorithm for the evaluation of these
patients.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Building up a genetic approach of nonsyndromic orofacial clefts in
Alagoas, Brazil. M.I.B. Fontes’, V.L. Gil-da-Silva-Lopes?, K.M. Santos’,
J.l. Vieira-Filho', F.S. Anjos’, I.L. Monlleo™3, Alagoas’ Cleft Team. 1)
Departament of Pediatrics, State University of Alagoas, Maceio, Alagoas,
Brazil; 2) Departament of Medical Genetics, University of Campinas, Cam-
pinas, Sao Paulo, Brazil; 3) Clinical Genetics Unit, University Hospital Fed-
eral University of Alagoas, Maceio, Alagoas, Brazil.

There are regional disparities in public healthcare for patients with orofacial
clefts in Brazil. This situation is much worse in poorest states such as
Alagoas. There is just one clinical genetics unit and clinical geneticist for 3
million of inhabitants in this region and none specialized centre for orofacial
cleft care. This study profiles nonsyndromic orofacial clefts (NSOC) of
patients from this area. From September to December 2009, 53 families with
NSOC were preliminarily seen by clinical geneticists. Data were collected
through a pre-tested clinical protocol. Fisher Test was used for statistics
with p-value<0.05. Age ranged from 0-31 years, sexual ratio was 1:1. Cleft
lip with or without palate amounted to 84.9% while cleft palate, 15.1%. Rate
of parental consanguinity and familial recurrence were 7.5% and 28.3%,
respectively. Mother’s age at birth ranged from 14-42 years. Level of instruc-
tion of 75% of mothers ranged from illiterate to primary school. In 15% of
the families proband was a single child. In the remaining cases, patient was
the first child and sibling was significantly smaller. Results suggest that the
birth of a child with NSOC might have played a rule in reproductive decisions
of these families although they had never benefited from genetic evaluation
and counseling. Except for sexual ratio, results on clinical and genetic char-
acteristics corroborate the literature. These data would be useful for the
planning of genetic care for patients with orofacial clefts in Alagoas. Financial
Support: FAPEAL, FAPESP.

802/T

Hypophosphatemic rickets, two unrelated case reports and review of
the literature. G.H. Galicia Hernandez, V.M. Anguiano-Alvarez’, I.J. Gar-
cia-Gonzalez’, J.F. Michel Monrroy?, J. Fonseca Cardenas?, R. Minerva
Martinez®, N.O. Davalos™?3. 1) Biologia Molecular, Instituto de Genética
Humana Dr. Enrique Corona, Guadalajara, Guadalajara, Mexico; 2) Doc-
torado de Genética Humana, CUCS, Universidad de Guadalajara; 3) Ser-
vicio de Genética, HRVGF ISSSTE Zapopan, Jalisco; 4) Ortopedia y trau-
matologia, HRVGF ISSSTE Zapopan, Jalisco; 5) endocrinologia,HRVGF
ISSSTE Zapopan, Jalisco.

INTRODUCTION: Hypophospatemic rickets (HR) is characterized by
osseus hypomineralization, secondary to the increased expression of phos-
phatonins , especially FGF23, which acts in the sodium and phosphate co-
transporters of the proximal convoluted tubule, inducing phosphaturia. HR
exhibits AD, AR or X-linked inheritance patterns. OBJECTIVE: To present
two compatible HR case reports, its osseous complications and adverse
medical events. Case report: We present two unrelated familial cases, HR
compatible. Proposita 1: A 7.6-year-old girl with disproportional short stature,
genu varum, gait difficulties, asymmetric thorax; actually presenting normo-
calcemia, normophosphatemia, phosphaturia, calcitriol deficiency and sec-
ondary hyperparathyroidism. Proposita 2: 15-year-old girl with surgical ante-
cedents, the first one in order to correct bilateral tibia deformity at age 3,
and genu varum correction surgery at age 5; actually presenting genu varum
recidivation, normocalcemia, hypophosphatemia, and phosphaturia. CON-
CLUSIONS: Due to functional complications in HR, early diagnosis and
treatment is necessary, based in growth curves as well as serum values of
phosphorus, calcitriol, alkaline phosphatase, and others, in order to offer
an optimal medical care and prevent secondary osseous deformities.

803/T

Patients with heterozygous deletion of NRXN1o present with variable
phenotypes from mental retardation, developmental delay, seizures,
cardiac conduction defects to apparently normal phenotype. K.
Hovanes', J. Kim?, M. Gorre’, N. Shur?, C. Harini?, S. Gunn’, D. Niyazov>.
1) Dept Gen, CMDX CombiMatrix Diagnostics, Irvine, CA; 2) Rhode Island
Hospital, Providence, RI; 3) Pediatrics, Ochsner Clinic Foundation, New
Orleans, LA.

We present NRXN1 gene deletions in two unrelated patients with develop-
mental delay and in four members of another family with variable pheno-
types. Our first patient, a 5-year-old male, was evaluated for global develop-
mental delay and seizures. The onset of his seizures was at the age of 13
months with frequency of 20-40 seizures per day. His evaluation at 5 years
of age revealed mixed receptive and expressive language delays with obses-
sive compulsive behavior and had repetitive and hand flapping activities.
Our second patient was a 3-year-old male with language delay and autistic
features. These two patients were evaluated by array comparative genomic
hybridization (aCGH) which revealed an approximately 255 Kb deletion of
NRXN1 (Neurexin 1) gene on chromosome 2p16.3. Parental analyses for
these patients are pending. Two brothers, age 23 and 20, from the third
family were also found to have a similar deletion in NRXN1. The older
brother had motor and language delays. He also had advanced second
degree atrioventricular (AV) block. He has profound mental retardation due
to anoxic brain injury that he suffered during a prolonged cardiac arrest.
His younger brother had normal development but required speech therapy
at age 5 and was diagnosed with ADHD. Their 16-year-old sister had normal
development but required special education classes until the 5th grade due
to learning disability and currently struggles with dyslexia. The younger
brother and sister also have second degree AV block. Both brothers were
tested by aCGH and found to have a NRXN1 gene deletion similar to the
one found in the two patients mentioned above. FISH analysis revealed the
same deletion in the mother and the sister. However, the mother, who is a
licensed professional nurse, denied any history of developmental delay or
learning disabilities. The deletion seen in these three families encompasses
the promoter and part of the coding sequence of the neurexin1o. without
affecting the neurexin1f transcript. Neurexin 1 has been a candidate gene
for schizophrenia and autism spectrum disorder. Recently, Zahir et. al.
reported a de novo heterozygous deletion of 320 kb affecting neurexin1a
in a patient with vertebral, cognitive and behavioral abnormalities. Here we
report three additional families with similar deletions affecting the neurexin1o
transcript suggesting that haploinsufficiency of this transcript presents with
significant variable phenotype and incomplete penetrance.

804/T

AN EXERCISE IN DIAGNOSING PROTEUS SYNDROME. R.M. Minillo, C.
Mcheletti, M.A.P. Ramos, A.B.A. Perez, V.F.A. Meloni, M.C.P. Cernach,
F.T. Lima, D. Brunoni. Universidade Federal de Sdo Paulo (UNIFESP), Sao
Paulo, Brazil.

INTRODUCTION: Proteus syndrome (PS), (OMIM %176920), is a rare
genetic disease with unknown etiology and highly variable expression. No
intraexonic mutations were identified, indicating that neither PTEN nor GPC3
was likely to have a major role in the etiology of the disease (Thiffault et
al., 2004). The diagnosis criteria must be applied carefully in order to its
confirmation, classify patients at risk and allow molecular and evolution
evaluation. OBJECTIVE: Analyze the difficulty and complexity in confirming
the diagnosis of PS as well as its differential diagnosis. MATERIALS AND
METHODS: Retrospective analysis by chart review of 30 patients of Centro
de Genética Médica of Universidade Federal de S&o Paulo with initial diag-
nostic hypothesis of PS, trying to apply the diagnosis criteria properly and
check the complementary exams ordered during the investigation.
RESULTS: PS was confirmed in 6 patients (20%;). Six patients (20%;)
presented only macrodactyly and 7 patients (23,3%), hemihypertrophy (iso-
lated, with hemangiomas or macrodactyly), still without final diagnosis, being
that 10 were younger than 1 year old and needed periodic revaluations
because of its progressive course. The diagnosis of PS was discarded in
11 patients (36,7%), (1 with encephalocraniocutaneous lipomatosis, 2 with
Klippel-Trennaunay syndrome, 1 with macrolipodistrophy, 2 with lipo-
matosis, 1 with linfangiomatosis, 1 with hemifacial hemihypertrophy, 1 with
Mafucci syndrome, 1 with vascular malformation and 1 with epibulbar der-
moid). The exams of each patient were tabbed and their contribution to
diagnosis was analyzed. CONCLUSION: PS is often associated with missed
diagnosis and applying the diagnosis criteria is not always easy. It is impor-
tant to highlight the correct investigation and the importance of periodic
revaluations of oligosymptomatic patients so that the proper differential
diagnosis is made, which requires a real diagnosis exercise in many
instances.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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MOMO Syndrome with holoprosencephaly and cryptorchidism: Fur-
ther dilineation of the new obesity syndrome. S. Sharda, . Panigrahi,
R. Marwaha. Pediatrics, Advanced Pediatric Centre, PGIMER, Chandi-
garh, India.

There are multiple genetic disorders with known or unknown etiology
grouped under obesity syndromes. Inspite of having multisystem involve-
ment and often having a characteristic presentation, the understanding of
the genetic causes in majority of these syndromes are still lacking. The
common obesity syndromes being Bardet-Biedl syndrome Prader-Willi syn-
drome, Alstrom syndrome ,Cohen syndrome, Albright’s hereditary osteodys-
trophy ,Carpenter syndrome, Rubinstein-Taybi syndrome, Fragile X syn-
drome and Borjeson-Forssman-Lehman syndrome. The list is ever increas-
ing with new syndromes being added on. A recent addition is MOMO
syndrome, with about five such cases being reported in the literature.
Expanding the spectrum of clinical features, we report the first case of
MOMO syndrome from India. The hitherto undescribed association with the
lobar variant of holoprosencepahaly and cryptorchidism and the rarity of the
syndrome prompted us to document this case. Key words: Obesity syn-
drome, MOMO, cryptorchidism holoprosencephaly.

806/T

Genetic risk factors for neonatal hy1perbilirubinemia in North Indian
population. P.K. Tiwari’, A. Kumar™”3, A. Bhutada’, R. Agarwal’, R.
Raman?3. 1) Department of Pediatrics, IMS, Banaras Hindu University,
Varanasi, Uttar Pradesh, India; 2) Department of Zoology, Faculty of Sci-
ence, Banaras Hindu University, Varanasi, Uttar Pradesh, India; 3) Centre for
Genetic Disorders, Faculty of Science, Banaras Hindu University, Varanasi,
Uttar Pradesh, India.

Introduction: Jaundice is a common problem in newborn babies in first
few days of life. In severe, untreated cases, it leads to the risk of bilirubin
encephalopathy or kernicterus. The cause of neonatal hyperbilirubinemia
(NNH) is multifactorial. There is a wide variation in the prevalence of NNH
in different ethnic groups, suggesting the influence of genetic factors. Genetic
factors may influence bilirubin metabolism by increasing bilirubin production
and/or diminished bilirubin conjugation. It has been established that variants
of bilirubin metabolism controlling genes, viz, Uridinediphosphate glucurono-
syl transferase1A1 (UGT1A1), Solute carrier organic anion transporter fam-
ily, member 1B1 (SLCO1B1) and Glucose -6-phosphate dehydrogenase
(G-6-PD) may predispose to NNH. Objective: To understand the contribution
of genetic variants of UGT1A1, SLCO1B1and G-6-PD genes to the etiology
of NNH. Methods: A prospective case-control study was conducted, which
included 247 newborns as cases (total serum bilirubin >15 mg/dl) and 278
newborns as controls (total serum bilirubin < 15 mg/dl). Polymorphisms of
above mentioned genes were genotyped by PCR-RFLP, SSCP and DNA
sequencing. Statistical analysis has been done by using SPSS, version
16.0. Results and conclusions: In our study NNH was significantly associated
with certain polymorphisms of UGT1A1 gene such as G211A variant (OR=
3.03, 95%CI=1.06-8.63), enhancer region polymorphism -G3279T (OR=2.5,
95%CI=1.5-4.3) and TATA box polymorphism (TA)6®(TA)7 of promoter
region (OR=1.5,95%CI=1.06-2.13).We did not observe any association
between NNH and polymorphisms of CAT box, C686A, C1091T and
T1456G. Similarly polymorphisms in coding region of SLCO1B1 gene did not
appear to contribute to NNH as the occurrence of variants was comparable
between the cases and controls. For G-6-PD gene Mediterranean mutation
(C563T) was found in only 2 female (heterozygous) neonates with hyperbili-
rubinemia and 1 male (hemizygous) control neonate, suggesting infrequent
occurrence of this mutation in this region of India. It is concluded that variants
of UGT1A1 gene contribute significantly to NNH in Indian population.

807/T

The identification of SNPs associated with facial morphological traits
in a genome-wide association study. L. Paternoster’?, A.M Toma?®, C.
Wilson®, A.l. ZhuroV®, J. Kemp?, G. Davey Smith™?, B. St Pourcain?®, G.
McMahon?, P. Deloukas?®, S.M. Ring? N. Timpson™?, S. Richmond®, D.M.
Evans™2. 1) MRC CAITE, University of Bristol, Bristol, United Kingdom; 2)
Social Medicine, University of Bristol, Bristol, United Kingdom; 3) Department
of Applied Clinical Research & Public Health, Cardiff University, Cardiff,
United Kingdom; 4) Wellcome Trust Sanger Institute, Cambridge, CB10
1SA, United Kingdom.

Craniofacial morphology is highly heritable (with the easier to measure
traits showing higher heritability) but very little is known about which individ-
ual genes are involved. We have carried out the first genome-wide associa-
tion study (GWAS) of facial morphology to identify single nucleotide polymor-
phisms (SNPs) for facial characteristics.

Three-dimensional facial images of 2185 15 year-olds with genome-wide
data from the Avon Longitudinal Study of Parents and Children (ALSPAC)
were obtained using two high resolution Konica/Minolta laser scanners.
The images were aligned and 21 key facial landmarks identified. The 3-D
coordinates of these landmarks were used to derive linear distances and
angular measurements. In addition, the lip morphology was categorized
according to size, shape and features. We carried out genome-wide associa-
tion analyses on these measures using imputed genome-wide data in
MACH2QTL.

We have several exciting associations that meet p<5x10°8, including SNPs
near FAM44B, ISX, SIX2 and AQP4. The most promising of these was in
a region on chromosome 2 that showed association with the nasion-mid-
encanthion distance (the distance from the nasal root to the midpoint of the
line made by the inner eye fissures). The top SNP in this region was
rs7559271 (p=2x10-"9), which is in the PAX3 gene. This gene is known
to play a role in Waardenburg syndrome and craniofacial-deafness-hand
syndrome, both of which have distinct facial clinical features. We will now
genotype this SNP (and others which reached p<5x10-8) in a further 2500
ALSPAC 15 year-olds with facial data and DNA extracted and attempt to
replicate these findings (results of this will be presented).

808/T

Novel association to the proprotein convertase PCSK7 alongside HFE
and TMPRSS6 gene loci revealed by anal1ysing soluble transferrin
receptor (sTfR) levels. J.S. Ried?"7, K. Oexle™ 7, A. Hicks®'7, T. Tanaka?,
C. Hayward®, M. Bruegel®, M. Gégele®, P. Lichtner”, B. Miiller-Myhsok®, A.
Déring?, T. lllig?, C. Schwienbacher®®, C. Minell®, I. Pichler®, G.M. Fiedler®,
J. Thiery®, I. Rudan%", L. Ferrucci®, S. Bandinelli’?, P.P. Pramstaller® 34,
H.-E. Wichmann?'5, C. Gieger?, J. Winkelmann™ ', T. Meitinger™”. 1) Insti-
tute of Human Genetics, MRI, Technische Universitat Miinchen, Munich,
Germany; 2) Institute of Epidemiology, Helmholtz Zentrum Minchen, Neuh-
erberg, Germany; 3) Institute of Genetic Medicine, European Academy
Bozen/Bolzano (EURAC), Bolzano, ltaly, affiliated institute of the University
of Libeck, Libeck, Germany; 4) NIA at Harbor Hospital, Baltimore, MD,
USA; 5) MRC Human Genetics Unit, Institute of Genetics and Molecular
Medicine, Edinburgh, United Kingdom; 6) Institute of Laboratory Medicine,
Universitatsklinikum Leipzig, Leipzig, Germany; 7) Institute of Human Genet-
ics, Helmholtz Zentrum Minchen, Neuherberg, Germany; 8) Max Planck
Institute of Psychiatry, Munich, Germany; 9) Department of Experimental
and Diagnostic Medicine, University of Ferrara, Ferrara, Italy; 10) Croatian
Centre for Global Health, University of Split Medical School, Split, Croatia;
11) Centre for Population Health Sciences, The University of Edinburgh
Medical School, Edinburgh, United Kingdom; 12) Geriatric Unit, Azienda
Sanitaria Firenze (ASF), Florence, Italy; 13) Department of Neurology, Gen-
eral Central Hospital, Bolzano, Italy; 14) Department of Neurology, University
of LUbeck, Libeck, Germany; 15) Institute of Medical Informatics, Biometry
and Epidemiology, Ludwig-Maximilians-Universitat and Klinikum Grophad-
ern, Munich, Germany; 16) Department of Neurology, MRI, Technische
Universitat Minchen, Munich, Germany; 17) these authors contributed
equally to the paper.

Serum iron parameters indicate the availability of and the demand for iron.
This is the first meta-analysis of genome-wide association studies (GWAs)
on soluble transferrin receptor (sTfR). This parameter is regarded as a more
reliable index of iron deficiency in anemia, compared to other serum iron
parameter such as ferritin which may be disproportionately influenced by
inflammation or neoplasia. The meta-analysis of five GWAs on sTfR and
ferritin serum levels revealed a novel association to the PCSK7 locus on
chromosome 11. Additionally, two genes, TMPRSS6 and HFE, which are
known to be associated with iron parameters such as free iron, ferritin or
transferrin, have also been found to be associated with sTfR. The association
with the PCSK?7 locus was the most significant (rs236918, p = 1.1 x 10°?7)
suggesting that proprotein convertase 7, the gene product of PCSK7, is
involved in sTfR generation and/or iron homeostasis.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Replication study of the recently identified rheumatoid arthritis suscep-
tible polymorphisms: a case-control study. T. Suzuki’-?, K. Ikari', Y.
Toyama?®, A. Taniguchi’, H. Yamanaka’, S. Momohara'. 1) Inst Rheumatol-
ogy, Tokyo Women’s Med Univ, Tokyo, Japan; 2) Dept of Orthopedic Sur-
gery, Keio Univ, Tokyo, Japan.

Background. Recently a large-scaled meta-analysis of genome-wide
association studies (GWAS) and replication studies identified novel rheuma-
toid arthritis (RA) risk loci in European descent populations; SPRED2
(rs934734), ANKRDS55 (rs6859219), C50rf30 (rs26232) (1). The aim of this
study was to validate the association between these reported loci and sus-
ceptibility to RA in a Japanese population.

Methods. The present study is part of a RA cohort project with an enroll-
ment of nearly 5000 patients established by the Institute of Rheumatology,
Tokyo Women’s Medical University (IORRA). All the RA patients fulfilled
the American College of Rheumatology 1987 revised criteria for RA. DNA
samples of 1504 RA patients were obtained from IORRA study and 752
population-based control DNA samples were obtained from the DNA collec-
tion of Health Science Research Resources Bank (Osaka, Japan), which
was entrusted by Pharma SNP consortium (Tokyo, Japan). Tested SNPs
on the genes were selected based on the published studies. Genotyping
was performed using the TagMan assay according to the manufacture’s
instructions (Applied Biosystems, Japan). The Chi-square test was used for
the case-control study.

Results. We failed to genotype rs6859219 using the TagMan assay. No
significant differences were observed in allele frequencies of the two SNPs
between cases and controls (rs934734 [P=0.86, OR=1.01, 95%CI=0.84-
1.16], rs26232 [P=0.50, OR=1.05, 95%CI=0.83-1.10]. Our data could not
support the evidence of association between these SNPs and RA.

Conclusion. Although strong association was found in European
descents, these reported susceptibility genes analyzed here are not associ-
ated with RA susceptibility in a Japanese population. The result suggests that
the SNPs may be associated with RA susceptibility in a specific ethnic group.

Reference.

1. Genome-wide association study meta-analysis identifies seven new
rheumatoid arthritis risk loci. Nat Genet. (42):508-14.

810/T

Double methylation disorder: Beckwith-Wiedemann and Angelman
syndromes in two ;Patients. L. Randolph’, D. Wong', J. Waterson?, J.
Schoof®, J. Johnson®. 1) Div Med Gen, Childrens Hosp, Los Angeles, Los
Angeles, CA; 2) Children’s Hospital Oakland, Oakland, CA; 3) Medical
Genetics, Shodair Hospital, Helena, MT.

The concept of a multiple methylation disorder was recently proposed in
both IVF and other pregnancies, (J Med Genet 2006;43:902-7). Our lab (JJ)
analyzes both SNRPN and LIT1 methylation and found two patients with
abnormal imprinting at both loci, but with different mechanisms Pt1 is a 3-
y.o. F referred to genetics for DD and protruding tongue. She was born to
a 31-y.o. G3 P2-3 woman with type | DM and preeclampsia after a naturally
conceived pregnancy. Gestation was 34 wks, BW 4020 g and HC 34.5 cm,
LGA with a normal head size. She had facial asymmetry, macroglossia, hand
flapping and easy laughter. Methylation testing for BWS showed mosaic
hypomethylation of LIT1, with a methylation index of .20. Uniparental disomy
(UPD) studies for chromosome 11 were normal, indicating that she likely
has a mosaic imprinting defect of LIT1. msPCR for SNRPN showed an Ml
of .08, consistent with Angelman syndrome (AS), similar to Southern blot
results showing a faint methylated allele. UPD studies for chromosome 15
were normal. FISH for SNRPN has not yet been done. Pt2 was a 2 m.o.
female infant seen by genetics at 2 d. age for suspected BWS. She was
born at 30 6/7 wks to a 26-y.0. G1. Omphalocele and polyhydramnios were
diagnosed prenatally. BW was 2.46 kg (>97th), length 49 cm (>97%) HC
29 cm (50%). She had hemihyperplasia and a globular pancreas. She died
at two months of age. LIT1 msPCR showed an Ml of .22, , and UPD 11
studies showed an average paternal/maternal allele ratio of 3.9, consistent
with approximately 59% of cells being isodisomic for paternal alleles. Pt1,
with signs of both syndromes, has a presumed mosaic imprinting defect of
LIT1 resulting in BWS, and an almost complete lack of methylation of
SNRPN, consistent with AS and a possible imprinting defect. The coinci-
dence of the two syndromes, produced possibly by imprinting defects is
unusual. More unusual is the same syndrome combination in Pt2, but pro-
duced by a different mechanism, mosaic UPD for two different paternal
chromosomes, indicating a possible predisposition to post-zygotic non-dis-
junction. We report these patients to raise awareness of multiple imprinting
syndromes in the same patient, with multiple mechanisms potentially respon-
sible. We suggest that patients with atypical clinical presentations of BWS
and other maternal hypomethylation disorders be tested for other methyla-
tion disorders.

811/T

The heritability of the common foot disorders, hallux valgus and pes
cavus, in elder men and women: The Framingham Study. Y. HSU’, J.
Jordan?, LA. Cupples®, DP. Kiel*, M. Hannan*. 1) Molecular & Integrative
Physiological Sciences Program, Harvard School Public Health, Boston,
MA,; 2) University of North Carolina at Chapel Hill, Chapel Hill, NC; 3) Dept.
Biostatistics, School of Public Health, Boston University, Boston, MA; 4)
Hebrew SeniorLife, Boston, MA.

Foot disorders, including hallux valgus, pes planus, pes cavus, lesser toe
deformities, are common among adults, affecting approximately 20-60% of
Americans and are increasingly linked to chronic mobility limitations and
disability. Although genetic predisposition to foot disorders has been sus-
pected, we are aware of only one study that reported family history of
patients with hallux valgus, and this study concluded that this foot deformity
may be inherited through an autosomal dominant transmission. To date, no
linkage, candidate gene association, GWAS or heritability studies have been
performed. Utilizing the pedigree structure in the Framingham Study, we
estimated overall and gender-specific heritability of hallux valgus and pes
cavus (our most common and least common foot disorders) by a standard
quantitative genetic variance-components model implemented in the
Sequential Oligogenic Linkage Analysis Routines (SOLAR) package. Foot
disorders were assessed using the validated Foot Assessment Clinical Tool
that captures the main features of common foot disorders. Briefly, trained
clinical examiners conducted a physical examination of a participant’s feet,
collected data on medical history, plantar pressures using a computerized
mat, and administered risk assessment questionnaires. The structural foot
disorders were indicated as present or absent based on an atlas of pictorial
depictions of each foot disorder. For example, hallux valgus was defined
as the angular deviation of the hallux with respect to the first metatarsal
bone toward the lesser toes at 15° or more, and appears as a medial bony
enlargement of the first metatarsal head. The prevalence of Hallux Valgus
was 31% in these participants (675 Hallux Valgus cases with available
pedigree information). The overall heritability (h2) was 0.39 for women and
0.38 for men. For individuals < 60 years of age, the heritability was 0.89.
The prevalence of pes cavus was only 7% (154 cases with available pedigree
information). The heritability was 0.68 for women and 0.20 for men. For
individuals < 60 years of age, the heritability was 0.99 for women and 0.63
for men. In summary, we found that hallux valgus and pes cavus are highly
heritable, especially for younger adults. Genome-wide association analyses
on three independent studies (including the Framingham Study) are planned
to identify potential genetic determinants for these common foot disorders.

812/T
A genome-wide scan for quantitative trait loci that regulate canine
skull shape. J.J. Schoenebeck’, A.M. Byers?, J.W. Fondon III?, L. Lin®,
A.R. Boyko®, C.D. Bustamante?, R.K. Wayne®, E.A. Ostrander. 1) Cancer
Genetics Branch, National Human Genome Research Institute, Bethesda,
MD; 2) Department of Biology, University of Texas at Arlington, Arlington,
TX; 3) College of Veterinary Medicine and Department of Biological Statistics
and Computational Biology, Cornell University, Ithaca, NY; 4) Department
of Genetics, Stanford School of Medicine, Stanford, CA; 5) Department of
Ecology and Evolutionary Biology, University of California, Los Angeles, CA.
An understanding of how gene products interact during development could
lead to better diagnosis and treatment for individuals with craniosynostoses.
However, the compendium of molecular machinery that dictates cranioskele-
tal morphology remains poorly defined. Dogs display tremendous intraspe-
cific cranioskeletal variation, making them an appealing model for the identifi-
cation of genetic regulators of skull shape. Using a microscribe digitizer, we
collected coordinate data from 53 landmarks on 192 skulls of dogs and
wild canids and analyzed skull shape variation using MorphoJ software
(Klingenberg lab). Our data reveals three principal components (PCs) that
cumulatively explain 68% of symmetrical variance seen across 61 dog
breeds. The first PC explains snout length, a feature that differs prominently
among brachycephalic (short-snouted) and dolichocephalic (long-snouted)
breeds of dogs. Genome-wide scans using both breed averages for PC1
and binary status (case/control) reveal that regions on chromosomes 1, 5,
and 26 are highly associated with snout length (best uncorrected quantitative
associations: P = 4.99 x103, 3.00 x 10°, and 1.65 x 10° respectively).
PC2 explains variation, predominantly in the neurocranium and width of
the snout, that distinguishes brachycephalic and molosser breeds from toy
breeds. Quantitative associations using PC2 reveal a single, highly signifi-
cant association on the X chromosome (best uncorrected SNP: P = 2.28
x10-67). Together, our data begin to reveal how multiple genetic loci converge
to generate the tremendous skull shape variation seen in domestic dogs.
With the eventual identification of causal variants, we hope to relate our
findings to human symmetric craniosynostoses.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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A wide range of ophthalmologic anomalies are part of the broad holo-
prosencephaly spectrum. D.E. Pineda Alvarez’, B.D. Solomon’, J.Z.
Balog’, D.W. Hadley’, B.P. Brooks?, E. Roessler!, M. Muenke'. 1) Medical
Genetics Branch, National Human Genome Research Institute, National
Institutes of Health, Bethesda, MD; 2) National Eye Institute, National Insti-
tutes of Health, Bethesda, MD.

Holoprosencephaly (HPE) is the most common disorder of the developing
forebrain in humans, characterized by failure of cleavage of the cerebral
hemispheres; additionally, it is accompanied by a spectrum of midline cranio-
facial anomalies such as cyclopia at the most severe end of the spectrum
to mild hypotelorism, single central incisor, and flat nasal bridge, at the
milder end. Besides obvious ocular anomalies easily apparent on physical
exam, other eye findings have not been described formally within the HPE
spectrum. One central cause of HPE is functional alterations of the Sonic
Hedgehog signaling pathway. SHH is a well known morphogene that regu-
lates several processes during organogenesis, including the forebrain, limbs,
and eyes. For instance, SHH inhibits PAX6 in the midline in order to maintain
the development of the optic cups in the lateral planes, and also regulates
PAX2, an important molecule for normal eye development. Loss of PAX2
function causes cobolomatas and retinal anomalies in animal models. Thus,
alterations in the SHH pathway are expected to cause alterations of the
normal development of the eye. From our large cohort of over 1000 patients
with HPE, we have evaluated ocular changes in patients carrying mutations
or deletions in SHH (n = 203 patients), SIX3 (n = 141 patients), TGIF (n =
56), and ZIC2 (n=42). While cyclopia and extreme hypotelorism are relatively
common in patients with severe HPE, other subtle findings were noted in
patients with microform or mild HPE. Coloboma was reported in 4% (18/
449) of our patients, with mutations representing all studied genes, 44.5%
of patients with colobomas had no brain anomalies. Congenital ptosis was
found in 1.3% (6/449) of the patients, most of whom had only subtle micro-
forms of HPE (5/6). Except for a mother with microform HPE due to a ZIC2
mutation, only patients with SHH mutations had ptosis. Nine of 10 individuals
(including patients with mutations in SHH, SIX3, TGIF, and ZIC2) with identi-
fied mutations in HPE-associated genes who were evaluated by an NIH
ophthalmologic geneticist familiar with the condition were found to have
subtle ocular anomalies. These anomalies include microcornea, microoph-
thalmia, thinning of the cornea, subtle defects of the pigmentation of the
retina, optic nerve cupping, and ocular position anomalies were noted. The
results suggest that some subtle ocular anomalies could be used to predict
HPE-associated mutations in otherwise unaffected individuals.

814/T

Crossed segment hemihyperplasia and constitutional epigenotypes.
M.1. Van Allen™2, G. Hulait"?, T. Oh"2, M.S. Pefiaherrera’, W.P. Robinson’.
1) Dept Med Gen, Univ British Columbia, Vancouver, BC, Canada; 2) Provin-
cial Medical Genetics Programme B.C. Children’s and Women’s Health
Centre Vancouver, B.C. Canada.

Crossed segment hemihyperplasia is an unusual finding in idiopathic hemi-
hyperplasia (IH) and in Beckwith Wiedemann syndrome (BWS). Buek et al
(2008) reported on the epigenotypes of 73 IH and 110 BWS patients, only
one case (1/183) had crossed segment hemihyperplasia, suggesting that
it is an infrequent finding. IH and BWS result from various genomic changes
in molecular alterations of 11p15, including paternal uniparental disomy
(UPD) and alterations of methylation of two imprinting centers at
11p15:ICR1(H19) and ICR2 (KCNQ10T1). We present two cases with
crossed segment hemihyperplasia found to have constitutional mosaicism
of epigenetic events. These rare cases shed light on the timing of mecha-
nisms of genomic imprinting inducing parental-specific gene expression.
Case (1) presented at 10 weeks old with crossed segment body asymmetry,
Lt tongue hyperplasia, an ear tag and pit, and BWt 4220 gm. He had Lt
face > Rt, Lt side tongue >> Rt, and limb segment measurements Rt upper
arm > Lt, Rt forearm < Lt, Rt hand length < Lt. His leg length measurements
were consistently Rt > Lt. The soft tissue circumferences were consistently
Rt > Lt for all limb segments. There was no organomegaly. Molecular study
results were consistent with mosaic paternal isodisomy for 11p14.3-pter in
~25-30% of cells and hypomethylation of ICR2. Case (2) presented at 7
months old with Rt tongue and face hyperplasia, occipital flamus nevus,
and BWt 4128 gm. Limb segment lengths were variable with Lt forearm >
Rt, Lt palm > Rt, Rt thigh > Lt, Rt lower leg > Lt. The circumferences varied
with the Lt upper arm > Rt, Lt forearm < Rt, Lt thigh < Rt, Lt calf > Rt.
There was no organomegaly. Molecular studies identified borderline low
methylation at H19/IGF2 ICR1 consistent with mosaicism for an imprinting
mutation or mosaic UPD11p15.5 below our detection limits. Our cases have
molecular changes typical of other cases of IH and BWS with unilateral
hemihyperplasia, consistent with the same underlying mechanism, rather
than another cause, for crossed segment hemihyperplasia. Epigenetic
mechanisms play major gene-regulatory roles in development, differentiation
and disease. The finding of crossed segment hemihyperplasia suggests
that epigenetic events occurred prior to determination of Rt/Lt sidedness,
most likely during secondary reprogramming and establishment of parental
imprints in the pre- and post-implantation blastocyst.

815/T
Association analysis of the Class-ll Division-2 (ClID2) malocclusion
with RUNX2, RUNX3, PAX9, MSX1 and AXIN2. L.A. Morford" 2, T.J.
Coles? 3, M.D. Wall*, M.W. Morrison*, D.W. Fardo®, K.S. Kula*, J.K. Harts-
field Jr.? 3 6. 1) Dept Oral Health Practice, Univ Kentucky College of Den-
tistry, Lexington, KY; 2) Hereditary Genomics Laboratory, Center for Oral
Health Research, Univ Kentucky College of Dentistry, Lexington, KY; 3)
Dept Oral Health Science, Division of Orthodontics, Univ Kentucky College
of Dentistry, Lexington, KY; 4) Dept of Orthodontics and Oral Facial Genetics,
Indiana Univ School of Dentistry, Indianapolis, IN; 5) Dept of Biostatistics,
Univ Kentucky, College of Public Health, Lexington, KY; 6) Dept of Medical
and Molecular Genetics, Indiana Univ School of Medicine, Indianapolis, IN.
Objectives: Development of the dental/skeletal Class Il Division 2 (ClID2)
malocclusion is a heritable trait. Multiple tooth anomalies, including hypodon-
tia of maxillary incisors and/or third molars, coincide with the CIID2 pheno-
type at a higher frequency than observed with other dental/skeletal malocclu-
sions. This study sought to determine whether five genes that influence
incisor and third molar development, namely RUNX2, RUNX3, PAX9, MSX1
and AXIN2, could influence the development of CIID2 in the presence or
absence of hypodontia. Our null-hypothesis states there is no association
of SNPs near or within these candidate genes and CIID2 (in the presence
or absence of hypodontia). Methods: Both Indiana University and The
University of Kentucky IRBs approved this study. Ninety-four Caucasian
CIID2 subjects (31 with hypodontia) were compared to eighty-nine Cauca-
sian non-ClID2 control subjects without hypodontia. Clinical exam, photo-
graphs, models, radiographs and saliva were collected and analyzed for all
subjects. SNPs within or near the RUNX2 (rs1406846, rs6930053), RUNX3
(rs6672420), PAX9 (rs8004560, rs1955734), MSX1 (rs12532, rs3821949)
and AXIN2 (rs7591, rs2240308) genes were genotyped utilizing either
Applied Biosystems Tagman ® or Roche SimpleProbe ® technology. A chi-
square analysis was used to evaluate the potential association of CIID2 (in
the presence and absence of hypodontia) and each SNP genotype. Results:
All SNP alleles were in Hardy-Weinberg equilibrium. Assuming a co-domi-
nant mode of inheritance, a marginal association was identified between
CIID2 (in the presence and absence of hypodontia) and RUNX2 rs6930053
(p=0.09) when compared to non-CIID2 controls. No association of
rs6930053 was identified for ClID2 subjects with hypodontia of any perma-
nent tooth or with hypodontia of one or more non-third molars, when com-
pared to ClID2 subjects without hypodontia. Conclusions: The data suggest
that RUNX2 rs6930053 (or genetic loci in linkage-disequilibrium with
RUNX2) plays a role in ClIID2 development but not in the coincidental hypo-
dontia. Studies are ongoing to expand the number of subjects being exam-
ined for SNPs from all five genes. Supported by: Indiana University Bixler
Fund for Research in Genetics & Education, and the University of Kentucky
E. Preston Hicks Endowed Chair.

816/T

Role of interleukin-28B polymorphisms in the treatment of Taiwanese
patients with hepatitis C virus genotype 1 infection. M.S. Wu’, C.F.
Haung®, M.L. Yu®, S.H. Juo™?2. 1) Department of Medical Genetics, College
of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan; 2) Depart-
ment of Medical Research, Kaohsiung Medical University Hospital, Kaohsi-
ung, Taiwan; 3) Hepatobiliary Division, Department of Internal Medicine,
Kaohsiung Medical University Hospital, Kaohsiung Medical University,
Kaohsiung, Taiwan.

Purpose: Interleukin 28B (IL28B) encodes interferon-A3 on chromosome
19 and had been referred to be involved in the suppression of hepatitis C
virus (HCV) replication. Several genome-wide studies had showed that sin-
gle nucleotide polymorphisms (SNPs) at IL28B were related to the treatment
response in HCV genotype 1 (HCV-1) patients. Our goal was to confirm
whether SNPs at IL28B are associated with HCV-1 infection treatment
response in a Taiwanese population. Methods: We enrolled a total of 473
HCV-1 Taiwanese treatment-naive patients who received pegylated inter-
feron plus ribavirin combination therapy in Kaohsiung Medical University
Hospital (KMUH). Five tagging SNPs were selected. Genotyping was deter-
mined by using the Tagman 5 nuclease assay (Applied Biosystems).
Results: Among the five candidate SNPs (rs8105790, rs8099917,
rs4803219, rs8109886, and rs10853728) at the IL-28B, rs8099917,
rs4803219 and rs8105790 were noted to be in very strong linkage disequilib-
rium with each other (r2=0.94-0.96). Sex, age, body weight, baseline HCV
viral loads were adjusted in the statistical analysis. SNPs rs8105790 TT
genotype, rs8099917 TT genotype, rs4803219 GG genotype, rs8109886
CC genotype and rs10853728 CC genotype were associated with a rapid
virological response of Hepatitis C virus infection. (RVR, seronegativity of
HCV RNA at treatment week 4, p=0.00007, p=0.00008, p=0.00003, p=
0.0002, and p=0.0247 respectively) and also associated with an sustained
virologic response of Hepatitis C virus infection. (SVR, seronegativity of
HCV RNA throughout 24 weeks of post-treatment follow-up, p=0.00001, p=
0.000098, 0.000005,0.0001,and 0.0044 respectively) Conclusion: SNPs
at IL28 were associated with treatment responses in HCV-1 patients in Tai-
wanese.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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Complex | deficiency in Persian multiple sclerosis patients. S. Ardalan
Khales', S. Ardalan Khales’, M. Houshmand?. 1) Medical Genetic Labora-
tory of Special Medical Center, Tehran, Iran; 2) National Institute for Genetic
Engineering and Biotechnology, Tehran, Iran.

Complex | deficiency in Persian multiple sclerosis patients S. Ardalan
Khales1, S. Ardalan Khales1, M. Houshmand2 1)Medical Genetic Labora-
tory of Special Medical Center, Tehran, Iran 2)National Institute for Genetic
Engineering and Biotechnology, Tehran, Iran Multiple sclerosis (MS) is an
immunological inflammatory disease of the central nervous system. Until
now, little attention has been paid to the contribution of mitochondrial respira-
tory chain enzyme activities to MS. We showed a biochemical defect in
complex | activity may be involved in pathogenesis of MS and also point
mutation occurred in mtDNA might be involved in pathogenesis of MS. So
in this study we sequenced mitochondrial complex | subunit in MS patient
(ND1-ND86). No pathogenic mutations were found in our patient’'s. We con-
clude that it may mitochondrial nuclear subunit of complex | gene play
roll in MS patient. Keywords: Multiple sclerosis; Mitochondrial complex I;
Mitochondrial DNA.

818/T

The association of VEGF C-634G polymorphism with diabetic retinopa-
thy: a meta-analysis. H. Chen”?, W. Chen’, C. Pang’, M. Zhang"?2. 1)
Joint Shantou International Eye Center, STU/CUHK, Shantou, GUangdong,
China; 2) Department of Ophthalmology and Visual Sciences, the Chinese
University of Hong Kong, Hong Kong, China.

Purpose: To investigate the association of vascular endothelial growth
factor (VEGF) gene polymorphism with diabetic retinopathy (DR). Methods:
A meta-analysis was performed. Literatures reporting the association of
VEGF C-634G polymorphism with DR was searched in PubMed and
EMBASE. Allele and genotype frequencies of VEGF C-634G polymorphism
were extracted. The statistical analysis was performed using Reviewer Man-
ager comparing the allelic distributions between (1) any DR and control; (2)
proliferative diabetic retinopathy (PDR) and diabetes without retinopathy
(DC); (3) non proliferative diabetic retinopathy (NPDR) and DC; (4) PDR
and NPDR. Results: Totally 9 reported studies were retrieved. There was
statistical significant difference in the distributions of VEGF C-634G polymor-
phism between any DR and DC (OR = 1.13, 95% CI 1.01-1.26, P=0.04).
The G allele is more frequent in NPDR than in DC (OR=1.61, 95% CI 1.23-
2.10, P=0.0005). However, it is less frequent in PDR than in NPDR (OR=
0.76, 95% CI=0.57-1.01, P=0.06). There is no different of the G allele fre-
quency in PDR and DC (OR=1.02, 95% CI 0.87-1.18, p=0.85). Conclusion:
The VEGF C-634G polymorphism is more frequency in NPDR patients than
in PDR and diabetes without retinopathy patients.

819/T

Neurocristopathies in DiGeorge Syndrome. A. Myers’, V. Schroeder?,
M. Dasouki®. 1) Department of Pediatrics, University of Nebraska-Creighton,
Omaha, NE; 2) Department of Pediatrics, University of Kansas Medical
Center, Kansas City, KS; 3) Departments of Pediatrics and Internal Medicine,
University of Kansas Medical Center, Kansas City, KS.

DiGeorge Syndrome is a well-established multiple congenital anomalies
syndrome usually caused by a 3-5Mb deletion within the 22g11.2 chromo-
somal region. Other phenotypes caused by this microdeletion include Velo-
Cardial-Facial, Conotruncal Anomaly Face Syndrome, and Opitz G/BBB
Syndrome. Deletions at 22q11.2 have been associated with craniofacial
abnormalities, congenital heart disease, palatal abnormalities, hypoparathy-
roidism, and developmental delays. Labyrinthine malformation has been
described only in one individual with DiGeorge syndrome. TBX1 (a gene
within the 22911.2 microdeletion region) is required for mouse inner ear
morphogenesis and proper neural crest migration. In addition, Hirschprung
disease has been reported in association with DiGeorge syndrome in a few
patients, suggesting a locus for Hirschprung disease within the 22911.2
region. Typically, Hirschprung disease is recognized as a polygenic and
isolated neurocristopathy. However, it is frequently associated with congeni-
tal central hypoventilation syndrome (CCHS) caused by PHOX2B gene
mutations. Recently, the PHOX2B gene was linked to Hirschprung disease
in Chinese patients. Patient one (AO) presented with speech and develop-
mental delays, PDA, and bilateral labyrinthine abnormalities. She was diag-
nosed with DiGeorge syndrome based on the presence of a 2.81 Mb deletion
inthe 22q11.2 region found on aCGH analysis. Patient two (LN) had congeni-
tal heart disease and polyhydramnios diagnosed prenatally. After birth, he
was diagnosed with Tetralogy of Fallot, Hirschprung disease, and congenital
central hypoventilation syndrome. His blood karyotype was normal while a
deletion in 22q11.2 was found by FISH analysis. Sequencing of his PHOX2B
gene showed an abnormally expanded polyalanine repeat. Both patients
were diagnosed with DiGeorge syndrome and neurocristopathies. Given
these clinical presentations and the known role of TBX1 in mouse inner ear
development, the labyrinthine malformation appears to be explained by the
22911.2 deletion. On the other hand, the PHOX2B mutation found in the
second patient separates Hirschprung disease and CCHS from DiGeorge
syndrome. While neurocristopathies cause a myriad of anomalies in patients
with DiGeorge syndrome, the exact molecular basis of their pathogenesis
needs to be delineated.

820/T

The Psychiatric and Neurocognitive Manifestations in 1g21.1 Deletion
Syndrome. E. Chow"?3, A. Ho', T. Aidan®, D. Skidmore®, C. Morel*. 1)
Clinical Genetics Service, Centre for Addiction & Mental Health, Toronto,
Ontario, Canada; 2) Department of Psychiatry, University of Toronto,
Toronto, Ontario, Canada; 3) IWK Health Centre, Halifax, Nova Scotia,
Canada; 4) Fred A. Litwin Family Centre in Genetic Medicine, University
Health Network / Mount Sinai Hospital, University of Toronto, Toronto,
ON, Canada.

Background: The 1g21.1 Deletion Syndrome (1921.1DS) is a recently
identified microdeletion syndrome with a variable phenotype. It has an esti-
mated prevalence of ~0.4% in the general population. Cognitive and psychi-
atric manifestations have been reported in this syndrome but few details
are available. Method: We have ascertained two unrelated families with
1921.1DS. A total of 7 individuals in these two families (5 adults and 2
children) have been identified with 1g21.1DS on microarray testing. We
systematically assessed them for psychiatric and neurocognitive pheno-
types. Results: High rates of psychiatric conditions were identified in the 7
affected individuals. Every affected individual, except the youngest who is
only 6 years old, has suffered from at least one psychiatric disorder: 4
subjects were treated for attention deficit hyperactivity disorder, 4 suffered
from a major depressive disorder, 2 had alcohol abuse, and one suffered
from psychotic disorder not otherwise specified. No autism or autism spec-
trum disorder was found. Intellect ranged from normal to moderate intellec-
tual disability. Median full-scale IQ was 65, median verbal 1Q was 71, and
median performance 1Q was 74. Verbal IQ was lower than performance 1Q
in all subjects tested. One subject was diagnosed as having dyslexia in
school and another subject had a Verbal-Performance 1Q difference of 21
points in favor of performance IQ on testing. Verbal comprehension and
reading skills were particular weaknesses, while perceptual organization,
abstraction and mental flexibility were relative strengths. Conclusions: A
high rate of psychiatric conditions is associated with 1g21.1DS. 1921.1DS
may also be associated with weaknesses in verbal abilities and a relatively
lower verbal IQ. Early assessment and intervention for neuropsychiatric
manifestations are recommended for individuals with 1g21.1DS.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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821/T

Lipomatous cortical dysplasia with lipoma of the corpus callosum
associated with an Xp deletion. R. Regan’, L. Baker?, J. Conroy’, V.
Donoghue?, M. Mullarkey®, N. Shah’, N. Murphy?, S. Ennis’, S.A. Lynch®.
1) School of Medicine and Medical Science, Univ College Dublin, Dublin 4,
Ireland; 2) Temple Street Children’s Hospital, Dublin 1, Ireland; 3) National
Centre for Medical Genetics, Our Lady’s Children’s Hospital, Dublin 12, Ire-
land.

We report a 4 year old girl with a de novo 13.7Mb deletion on Xp who has
lipomatous cortical dysplasia with lipoma of the corpus callosum. Antenatal
ultrasound scans had initially revealed ventriculomegaly and a fetal magnetic
resonance imaging (MRI) scan revealed a soft tissue mass in the region of
the corpus callosum. Post-natal MRI confirmed the diagnosis of a lipomatous
cortical dysplasia with agenesis of the corpus callosum. Karyotype analysis
showed a deletion on the short arm of chromosome X. Chromosomal replica-
tion studies using a thymidine analogue (BrdU) and methylation analysis of
DNA at the androgen insensitivity locus showed non-random X inactivation.
Fine mapping studies carried out with the lllumina 1M SNP array confirmed
the deletion spanned Xp22.31 to Xp22.12. Cytogenetic abnormalities have
not previously been described with this malformation, although this may be
attributed to selection bias. At four years of age, the girl remains clinically
well with no evidence of seizure activity or headache. She has normal growth.

822/T

Phenotypic manifestations of copy number variation in chromosome
16p13.11. S.C Sreenath Nagamani', A. Erez’, P. Bader?, S.L Lalani’, D.A
Scott!, F. Scaglia’, S.E. Plon®, C.H. Tsai*, T. Reimschisel®, E. Roeder®,
A.D. Malphrus’, P.A. Eng’, P.M. Hixson', S.L. Kang’, P. Stankiewicz’, A.
Patel’, S.W Cheung’. 1) Department of Molecular and Human Genetics,
Baylor College of Medicine, Houston, TX, USA; 2) Parkview Hospitals, Fort
Wayne, IN, USA; 3) Department of Pediatrics, Baylor College of Medicine,
Houston, TX, USA; 4) Division of Clinical Genetics, Children’s Hospital,
Aurora, CO, USA,; 5) Department of Pediatrics, Vanderbilt University School
of Medicine, Nashville, USA; 6) Department of Pediatrics, University of Texas
Health Science Center, San Antonio, TX, USA; 7) Division of Pediatric
Neurology, Baylor College of Medicine, Houston, TX.

The widespread clinical utilization of array comparative genome hybridiza-
tion, has led to the unraveling of many new copy number variations (CNV).
While some of these CNVs are clearly pathogenic, the phenotypic conse-
quences of others, such as those in 16p13.11 remain unclear. Whereas
deletions of 16p13.11 have been associated with multiple congenital anoma-
lies, the relevance of duplications of the region is still being debated. We
report detailed clinical and molecular characterization of ten patients with
duplication and four patients with deletion of 16p13.11. We found that
patients with duplication of the region have varied clinical features including
behavioral abnormalities, cognitive impairment, congenital heart defects and
skeletal manifestations such as hypermobility, craniosynostosis and poly-
dactyly. These features were incompletely penetrant. Patients with deletion
of the region presented with microcephaly, developmental delay and behav-
ioral abnormalities as previously described. One patient with deletion pre-
sented with Wilms’ tumor. The CNVs were of varying sizes and were likely
mediated by non-allelic homologous recombination between low copy
repeats. Our findings expand the repertoire of clinical features observed in
patients with CNV in 16p13.11 and strengthen the hypothesis that this is a
dosage sensitive region with clinical relevance.

823/T

A novel familial 11p15.4 microduplication associated with develop-
mental delay and hypercalcemia, likely secondary to an increased copy
number of the OVHC2 gene involved in calcium ion binding. N. Shur’,
D. Abuelo’, S. Gunn?, N. Golova’, C. Harini’, J. Quintos’, E. Sofos®, K.
Hovanes?. 1) Rhode Island Hospital, Providence, RI; 2) Combimatrix Diag-
nostics, Irvine, CA; 3) Alpert Medical School at Brown University, Provi-
dence, RI.

We evaluated a seven-year-old boy with intellectual disability and seizures
in genetics clinic. He was the six pound product of an uncomplicated term
pregnancy born via repeat C-section to a 30 year-old mother and 24-year-
old father. He appeared healthy until three months of age, when he was
hospitalized for pneumonia. Soon after, developmental delays were noted.
He walked at age 2, said his first words at around 3, and spoke in sentences
at age six. Recently, he was hospitalized at a psychiatric institution for
aggressive behavior. Family history was positive for significant medical prob-
lems in his father and siblings. The father and two younger brothers (age 4
and 6) all had developmental delay and familial hypocalciuric hypercalcemia
(discovered through screening because of that diagnosis in the paternal
grandfather). The 6-year-old also had an atrial septal defect, a seizure
disorder, hernias, and kidney stones. An 8-year-old brother who did not
have hypercalcemia had mild learning problems. Our patient’'s mother had
learning disabilities and seizures. On physical examination, his weight and
height were greater than the 95th percentile, and his head circumference
was 52.5 cm (90th percentile). He was large for age and had a round face.
Dysmorphic features included high arched eyebrows with synophorus, large
posteriorally rotated ears, a long smooth philtrum, an overbite, and high
palate. Calcium level was normal. Oligonucleotide array comparative geno-
mic hybridization (aCGH) revealed a single copy number gain of approxi-
mately 2.3 Mb in the 11p15.4 region. His mother's aCGH result was negative
for this duplication. The father and 8-year-old brother have not yet been
tested. His six-year-old brother carried the same 11p15.4 duplication. The
duplicated region seen in these two brother's genome spans 31 genes
(6,904,229-9,243,447) and includes the ovochymase 2 (OVCH2) gene
involved in calcium binding, which could explain the hypercalcemia in some
family members with the duplication. A literature review showed only one
other case of a patient with an overlapping, albeit larger, duplication. He
had pharmacoresistant epilepsy, profound intellectual disability, and dysm-
orphisms. Our case represents a novel familial microduplication syndrome
of chromosome 11p15.4 with variable expression of features that include
developmental delay, dysmorphic features, and hypercalcemia.

824/T

Developing neurocognitive profiles of patients with recently reported
CGH abnormalities. G.C. Gowans, P.L. Brock, K.E. Jackson, S.D. Tom-
chek, L.L. Sears, E.R. Markham, A.M. Allard, Y.S Senturias, R.H. McChane,
T.L. Erwin, K.M. Goodin, A. Asamoah, J.H. Hersh, P.G. Williams. WCEC,
Pediatrics, Univ Louisville, Louisville, KY.

Behavioral and developmental phenotypes are well recognized for a variety
of genetic conditions, e.g. Down syndrome, Fragile X syndrome, Williams
syndrome, Turner syndrome and 22q11.2 deletion syndrome. Comparative
genomic hybridization (CGH) analysis with increasing resolution has resulted
in detection of much smaller chromosome duplications and deletions. Physi-
cal and medical manifestations of some of these newly described CGH
anomalies are beginning to emerge. We describe cognitive and behavioral
assessments of selected CGH anomalies that we are developing through
a multidisciplinary approach to patient evaluation that include not only geneti-
cists and genetic counselors, but developmental pediatricians, child psychol-
ogists, child psychiatrists, speech therapists, occupational therapists and
physical therapists. Our research at the Weisskopf Child Evaluation Center
is currently focused on patients with the chromosome 1921.1 deletion and
duplication syndromes. However, we plan to similarly assess other condi-
tions beginning with the chromosome 22g11.2 duplication syndrome.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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825/T

Growth in Chilean infants with chromosome 22911 microdeletion syn-
drome. G.M. Repetto, M.L. Guzman, A.R. Puga, J.A. Justiniano. Human
Genetics, Clin Alemana- Univ Desarrollo, Santiago, Chile.

Chromosome 22q11.2 deletion syndrome (del22g11) is the most common
known microdeletion syndrome, with an estimated frequency of 1/4000 to
1/6000. Though most patients share a deletion of similar size and location,
the phenotypic variability among them is substantial. Growth failure is fre-
quently described in patients with del22q11, and it is unclear whether this
is an intrinsic manifestation of the syndrome or it is secondary to other
medical problems, such as the presence of congenital heart disease (CHD)
or endocrine deficiencies. We evaluated growth during infancy (newborn to
3 years of age), measured as weight and height, in a group of Chilean
patients with del22q11. Data was collected through review of medical
records, and compared with World Health Organization (WHO) growth
curves, routinely used in the country for growth assessment in the pediatric
population. In addition, we compared the findings between patients with and
without CHD. Longitudinal measurements during infancy were obtained from
139 patients. Weight for age was below the 10th percentile of WHO curves
in 86 of them (62%), and height for age was below the 10th percentile in
82 patients (59%). Only 2 patients had height/age above the 90th percentile,
and the majority of remaining patients had measurements between the 10th
and the 50th percentiles. Fifty two patients (37.4%) had CHD, all of them
surgically repaired. We found no evidence of statistically significant differ-
ences in height or weight for age when comparing patients with or without
CHD (p value of 0.07, Fisher’s exact test). None of the patients had hypothy-
roidism or evidence of growth hormone deficiency. Although potentially
biased due to its retrospective nature and lack of standarized measurements,
our results show that the majority of Chilean patients with del22q11 in this
study have growth in height and weights below the 10th percentile, at least
during the first 3 years of life. Additionally, there was no evidence of associa-
tion between growth pattern and presence of CHD or hormone deficiencies,
suggesting that the findings may be due to direct effects of the deletion.
Funded by Fondecyt-Chile grant #1100131.

826/T

Deletion of MAP2K2: A possible novel mechanism for RASopathies?
M. Nowaczyk’, S. Zeesman', K.A. Rauen?. 1) Dept Pathology & Pediatrics,
McMaster Univ, Hamilton, ON, Canada; 2) 3Dept. of Pediatrics, Division of
Medical Genetics, University of California, San Francisco, San Francisco,
CA.

The Ras/mitogen-activated protein kinase (MAPK) pathway is essential
to embryonic development. Germline mutations of genes encoding compo-
nents of this pathway have been described in a group of conditions referred
to as RASopathies (which include, among others, Noonan (NS), and cardio-
faciocutaneous (CFC) syndromes). RASopathies are characterized by cra-
niofacial and cardiac defects, ectodermal anomalies, variable degrees of
cognitive defects and of growth disorders. MEK2 (encoded by MAP2K2) is
activated by Raf and in turn activates ERK1/2, the final effectors of the
Ras/MAPK pathway. Activating mutations of MEK2 have been reported in
patients with CFC which comprises NS-like facies, moderate-severe neuro-
cognitive impairment, hyperkeratotic skin lesions, and sparse, curly hair and
absent eyebrows, and heart defects. We report an 11 year old boy with a 1.5
Mb deletion in 19p13.3, which includes MAP2K2, who has clinical features
suggestive of dysregulation of the Ras/MAPK pathway. He has macroceph-
aly, bicuspid aortic and dysplastic mitral valve, cardiac rhythm abnormalities,
severe eczema with hyperkeratosis and nail dysplasia combined with severe
developmental delay. His facial features include a triangular face with tall
forehead, down slanting palpebral fissures, thick nasal tip, underdeveloped
cheekbones, tall and prognathic chin, thin upper and thick lower vermilion
border; his ears are small with abnormal antihelices, and posteriorly rotated.
He has a history of severe GE reflux with recurrent aspiration pneumonias
which required Nissen funduplication and G-tube feeding. He requires night-
time CPAP for obstructive sleep apnea. He has lymphopenia of unknown
etiology. He has advanced bone age. BAC-based chromosomal microarray
detected deletion of clone RP11-454N6 at 19p13.3. Haploinsufficiency of
other Ras/MAPK components resulting in phenotypic effects reminiscent of
RASopathies have been reported recently. Individuals with deletions includ-
ing ERK2 present with craniofacial and cardiac anomalies, microcephaly,
and developmental deficits; deletions ERK3 are associated with autism, and
facial and cardiac anomalies. Deletion of MAP2K2 may produce similar
effects during development and organogenesis. Our patient’s phenotype
may be a result of a dysregulation of the Ras/MAPK pathway caused by
haploinsufficiency of MAP2K2. This is the first report of deletion of MAP2K2
associated with a phenotype suggestive of a RASopathy.

827/T
22q11.2 deletion syndrome: Three unexpected diagnoses through Sin-
gle Nucleotide Polymorphisms (SNP) microarray in a four month
period. M. Ronningen Johnson’, C. Dinsmore’, A. Bytyci Telegrafi’, D. AS
Batista®, M. Gunay-Aygun’, R.D. Cohn’, A. Hamosh'. 1) Institute of Genetic
Medicine, Johns Hopkins University, Baltimore, MD; 2) Pathology Depart-
ment, Johns Hopkins University, Baltimore, MD.

22q11.2 deletion syndrome is a common genetic condition with a current
prevalence of 1/2000-1/4000 births. With the advent of SNP microarray
technology, diagnoses of subtle and non-classic presentations are being
made in individuals whose clinical features are not consistent with the clinical
description of this condition. From 12/2009 to 4/2010 we evaluated three
individuals with unanticipated diagnoses of 22q11.2 deletion syndrome. The
first patient is a 12 year-old female who presented to the genetics clinic
with a history of autism and hyperflexibility. A bifid uvula and hypertelorism
were observed. An echocardiogram showed an aortic root measurement
on the high end of normal (2.70 cm, z-score = 1.9) and was otherwise
unremarkable. TGFBR1/2 sequencing and a SNP array were pursued.
TGFBR1/2 was negative. The SNP array showed an interstitial deletion at
22911.21 (2.68-2.73 Mb). The second diagnosis was made in a two day
old male in the newborn nursery with prenatally diagnosed right multi-cystic
dysplastic kidney, left hydronephrosis and hydroureter. Karyotype and SNP
array were sent by the newborn nursery and a genetics consult was
requested for questionable dysmorphic features. An echocardiogram
showed only a small patent foramen ovale. Examination revealed no dysmor-
phic features. The karyotype was 46,XY and the SNP array showed a 2.6
Mb deletion of 22911.2 deletion. The third case involved a genetics consult
for a 2 month-old male on the Gl service due to poor feeding and dysmorphic
features. An echocardiogram showed a moderate atrial septal defect, and
the examination revealed petite facial features, mild micrognathia, over-
folded helices and an intact but highly arched palate. The karyotype was
46,XY and the SNP array diagnosed 22q11.2 deletion syndrome (2.58 Mb).
These patients illustrate the broad phenotypic variability of 22911.2 deletion
syndrome and represent cases that would have been undiagnosed or diag-
nosed later without the utilization of SNP microarray technology. While
22q11.2 deletion syndrome is a common and well described genetic condi-
tion, these cases show that clinical examination alone may not identify all
affected individuals. We anticipate that SNP array technology will result in an
increasing number of diagnoses, spectrum expansion, and that prevalence
estimates may rise.

828/T

Two identical cases of dup(16)(p13.3->p13.11); a new microduplication
syndrome? R. Pasion’, B. Rush’, S.S. Brooks®, C. Botti®, M. Holt?, J.
Tepperberg’, S. Schwartz!, R.D. Burnside’, I. Gadi’, V. Jaswaney’, H.
Risheg?, E. Keitges?, P. Papenhausen’. 1) Laboratory Corporation of
America RTP, NC; 2) Laboratory Corporation of America Seattle, WA; 3)
Department of Pediatrics, UMCNJ-Robert Wood Johnson Medical School,
New Brunswick, NJ; 4) Blythe Family Health Clinic, Blythe, CA.

We present two patients referred for whole genome SNP microarray (Affy-
metrix 6.0). Both individuals have an identical 3.377 Mb interstitial duplication
of 16p13.3->p13.11 (11,946,847-15,323,999). Patient 1 is a three year old
male who was born at 25 weeks gestation, weighing 745 grams. Neonatally,
he was in the NICU for 86 days due to respiratory distress, apnea, bradycar-
dia, anemia and jaundice. Currently, he is non-dysmorphic, has global devel-
opmental delays, tip toe walks with an abnormal gait, and has significant
language delays with only 2 words. He has slightly autistic behavior, but
has not had a formal evaluation for autism. Patient 2 is a 12 year old
female who was born at 32 weeks gestation, weighing 2353 grams, and
was hospitalized neonatally for three weeks. She is non-dysmorphic, with
cognitive and social delays. She also has a history of significant language
delay, with no sentences until 7 years of age. While neither patient is dysmor-
phic, both demonstrate prematurity, significant speech delays, global devel-
opmental delays, and mild behavioral issues. The 3.377 Mb interval contains
8 OMIM annotated genes and numerous refseq genes. No previously
reported cases of this duplication have been published. However, the dupli-
cated interval encompasses the distal portion of the recently described
1.5Mb 16p13.1 microdeletion/microduplication, which is associated with a
predisposition to autism, mental retardation, behavioral problems and
speech delays. The deletion is more clearly implicated to be causal whereas
significance of the duplication is unclear. Two candidate genes, NTAN1 and
NDE1, have been hypothesized as contributing to the phenotype of the 1.5
Mb duplication. The NTAN1 candidate gene is included in the both the
3.377 Mb and 1.5 Mb duplications. Shared phenotype between the two
microduplications includes speech delays and absence of dysmorphic fea-
tures. Behavioral problems in individuals with the 1.5 Mb duplication appear
to be more severe than the larger duplication, perhaps related to the duplica-
tion of NDE1 in the smaller duplication. The identical duplication in both
patients and a similar phenotype further implicates duplication of the NTAN1
candidate gene in contributing to developmental and speech delays and
the 3.377 Mb duplication may define a new duplication ASD related syn-
drome region.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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829/T
Microdeletions and microduplications of 29q23.1 involving the MBD5
gene. E.A. Repnikova’, A. Bailes’, A. McKinney’, A. Brock’, C. Deeg’, L.
Erdman’, J. Gordon’, C. Weber?, D. Bartholomew3, K. Manickam™3, D.
Lamb Thrush3, S. Reshmi’?, C. Astbury’?, R.E. Pyatt"?, J. Gastier-Fos-
ter’-23. 1) Laboratory Medicine, Nationwide Children’s Hospital, Columbus,
OH; 2) Department of Pathology, Ohio State University, Columbus, OH; 3)
Department of Pediatrics, Ohio State University, Columbus, OH.
Haploinsufficiency of the MBD5 gene (methyl-CpG domain binding protein)
is believed to be the primary cause of the features associated with the
2g23.1 microdeletion syndrome, which include microcephaly, intellectual
disabilities, severe speech impairment, and seizures. The MBD5 gene
encodes several alternatively-spliced transcripts that are expressed in the
cerebellum, muscle, heart, pancreas, and kidney. In all previously reported
cases, deletions ranged in size from 200 kb to more than 4 Mb (which
contained multiple genes including all the MBD5 isoforms). Duplication of
the 2g23.1 region is extremely rare (only four cases have been reported)
with sizes ranging from 4-5 Mb and most are visible by standard cytogenetic
analysis. In this study, we report the molecular and clinical characterization
of two patients with alterations in the MBD5 gene detected by oligonucleotide
array comparative genomic hybridization. The first patient presented with
developmental and speech delay. We identified a de novo 240 kb deletion
which contained only the 5’'UTR of the long MBDS5 transcript but did not
disrupt shorter isoforms. A previous report described two siblings with 400
kb deletions that also contained a portion of only the MBD5 long isoform
5'UTR. Similarly, these patients had developmental and speech delay and
stereotypic behavior. However, all the previously reported deletion cases,
including our case, involving only the long MBD5 transcript lacked other
features characteristic of the 2923.1 microdeletion syndrome. Our second
patient presented with a mild Angelman-like phenotype including mild devel-
opmental delay and seizures. She also exhibited motor tics and skin picking
behavior. In this patient, we detected an approximately 600 kb duplication
in chromosome 2g23.1 which included the majority of the MBDS5, as well as
EPC2 (a member of the polycomb protein family, involved in heterochromatin
formation), a portion of KIF5C (a neuron-specific kinesis family member)
and MIR1978. To our knowledge, submicroscopic duplications at 2g23.1
have not been previously reported. These cases suggest that the MBD5
gene may play an important role in pathogenesis involving deletions and
duplications of the 2923.1 region.

830/T

Chromosome 1¢g21.2 microdeletion in a child with phacomatosis pi%-
mentovascularis type lllb. J. Stone’, W.R. Heymannz, S.M. Manders?,
R.E. Schnur’. 1) Genetics/Pediatrics, Cooper University Hospital/Robert
Wood Johnson Medical School, Camden, NJ; 2) Dermatology/Internal Medi-
cine, Cooper University Hospital/Robert Wood Johnson Medical School,
Camden, NJ.

Phacomatosis pigmentovascularis (PPV) refers to a group of disorders
with congenital nevoid pigmentary and vascular skin lesions, +/- systemic
anomalies. The underlying genetic etiology remains elusive, but PPV is
thought to represent post-zygotic somatic mutation/mosaicism, given the
segmental distribution of lesions, sporadic occurrence, and discordance in
MZ twins (e.g., Moutray et al. 2010). PPV is classified based on the type
of cutaneous abnormalities. Type lllb PPV includes speckled lentigines/
nevus spilus, vascular lesions and systemic anomalies. We report an 8
year-old boy with PPV type lllb and a 77.6 kb chromosome 1g21.2 deletion
detected by microarray analysis. He has mild learning disability and craniofa-
cial variations (hypertelorism, high arched palate). Pigmented lesions include
segmental lentigines on a background of increased pigment (nevus spilus)
and pigmentary clumping of the irides. Several lesions cross the midline.
Vascular lesions include portwine stains, conjunctival telangiectasias and
a hemangioma of the right temporoparietal region. He also has left leg
hemihyperplasia, pelvic tilt and scoliosis. MRI showed low-lying cerebellar
tonsils at the level of the foramen magnum, a venous anomaly, hypoplastic
frontal sinuses, and a posterior location of the conus medullaris without
tethered cord. He also had hepatomegaly with a relatively small spleen.
Parental karyotypes, performed previously, were normal. Mother does not
have the 1921.2 deletion by microarray analysis; paternal testing is pending.
The microdeletion contains two OMIM genes, ENSA and MCL1. MCL1, a
member of the BCL2 gene family, may function as a cell growth regulator/
anti-apoptotic agent. Could hemizygosity of MCL 1 contribute to the dysregu-
lation of melanocytic and endothelial cell growth that comprises the PPV
phenotype? Also, ADAMTSL4 lies only ~4 kb centromeric to the deletion
and is part of a gene family involved in angiogenesis, cell adhesion and
CNS patterning. In summary, our patient has the first reported chromosome
anomaly associated with PPV. Genes within chromosome 1921.2 may
underlie PPV. Overt chromosomal or gene mosaicism may not be the under-
lying mechanism as has been assumed, but localized factors during
embryogenesis or a “second hit” mechanism may underlie the patchy distri-
bution of PPV lesions. We suggest that other children with PPV be screened
with microarray and sequencing of MCL1 and ADAMTSL4 as candidate
PPV genes.

831/T
Interstitial deletion of the 6q16.3q21 chromosomal region: report on a
new patient and review of the literature. J. Puechberty”?, A. Schneider?,
M. Tournaire?, M. Girard?, C. Coubes’, L. Pinson’, E. Haquet', AM. Chaze?,
M. Vincent!, G. Lefort?, P. Sarda™?, D. Geneviéve’, P. Blanchet’. 1) Centre
de Référence Anomalies du Développement et Syndromes Malformatifs,
Département de Génétique Médicale, CHRU Arnaud de Villeneuve, Mont-
pellier, France; 2) Laboratoire de Génétique Chromosomique, Département
de Génétique Médicale, CHRU Arnaud de Villeneuve, Montpellier, France.
We report on an interstitial 6q16.3921 deletion in an 8.5-year-old girl. The
patient was referred to our Department of Medical Genetics because of
psychomotor delay of undefined origin associated with developmental delay
and dysmorphic features. The prenatal period was marked by moderate
intrauterine growth retardation. Clinical examination found facial features
(prominent forehead, high arched eyebrows, slight bilateral ptosis with down-
slanting palpebral fissures, slightly elongated face, macroglossia, cup-
shaped ears), body and facial asymmetry, abnormal asymmetric skin pig-
mentation, ligament hyperlaxity, hypermetropia and strabismus. She pre-
sented with psychomotor delay (developmental delay, delayed walking,
ataxia, delayed language, hypotonia), and echolalia. She had a friendly and
amiable behavior. Skeletal X-ray study revealed delayed bone age (18
months at 5 year-old), 11 pairs of ribs, delayed ischio-pubic bone ossification,
coxa valga, thin diaphyses. Psychomotor development was improved
through appropriate medical care and supportive educational management.
Initial blood chromosome studies using standard cytogenetic methods (RHG
and GTG banding) at a 550 band level were interpreted as normal. Microar-
ray analysis (SNP 6.0 Affymetrix) subsequently showed a 4.85 Mb interstitial
deletion of the long arm of chromosome 6 (6q16.3921). To date, less than
one hundred 6q deletions have been reported and are subdivided in three
cytogenetic groups (proximal, middle and terminal). Constitutional middle
deletions of the long arm of chromosome 6 are rare chromosomal events
with around 20 patients reported in the literature. We compare the phenotype
observed in our patient to the phenotype observed in the patients with
overlapping deletions reported in the literature and discuss candidate genes
linked to the features described in patients with 6916.3g21 deletion.

832/T

A family with microdeletion at 2q14 associated with IUGR, OFC at the
2nd%, cognitive impairment and hypercoagulability. J. Richer, M. Lines,
J. McGowan-Jordan, K. Boycott. Med Gen, CHEO, Ottawa, Canada.

The proband was born following a pregnancy complicated by gestational
diabetes on diet, maternal cigarette smoking (1 pack/day) to a mother on
Novolox for a prior history of phlebitis. He was born at 37°7 weeks gestational
age. Birth weight was 20509 (<3rd%), length 47cm (10th%) and head circum-
ference 30.8cm (<3rd%). At 5 months of age he had been admitted 4 times
for failure to thrive. Dysmorphic features included: 2 posterior hair whorls,
frontal upsweep, medial eyebrow flaring, mild telecanthus with bilateral epi-
canthal folds, depressed nasal bridge and long philtrum with thin upper
vermillon . He re-presented at 3 years of age with significant development
delay with impulsive and aggressive behaviors. Head circumference was
2nd%, weight 5th% and height 10-25th%. His mother required special educa-
tion since grade 2 and had been unable to retain employment for 15 years.
Her head circumference was 52 cm (2nd%) and she had a history of multiple
thrombotic events for which she is now on warfarin. Three siblings had
normal birth weights, head circumferences and early developmental mile-
stones within normal limits, the fourth sibling had IUGR (birth weight at 36
weeks of 17869, <3rd%), severe developmental delay with a head circumfer-
ence at the 2nd%. At 3 years of age, microarray (Baylor, oligonucleotides
V8.0) showed a maternally inherited 2 megabase deletion at 2q14.3. The
deletion was also present in the affected brother and was absent in the 3
unaffected brothers. In the neonatal period, the proband had a normal brain
MRI, echocardiogram and karyotype (500-550 bands). This region contains
2 genes of clinical importance: BIN1 and PROC. Haploinsufficiency of PROC
causes protein C deficiency thereby explaining the hypercoagulability in this
family. BIN1 is a highly conserved gene in mammalian and alternative splic-
ing leads to the expression of 2 isoforms: amphiphysin 2, primarily expressed
in muscle, and amphiphysin 2a (amph2a) which is mainly expressed in brain
(particularly at nodes of Ranvier). Amph2a forms heterodimers with Amph1
forming a complex which is required in the endocytic recycling pathway and
is evolutionarily conserved from worms to mammals. Knock-out mouse for
amph1 show cognitive deficits and a higher rate to sudden death due to
paroxysmal seizures. Our findings suggest that haploinsufiency of BIM1
may lead to dosage imbalance between amph2a and amph1 and explain
our patients’ cognitive deficits and microcephaly.
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833/T

Interstitial deletion of 3922-q25 in associated with multiple congenital
abnormalities, growth retardation and intellectual disability. E.C. Tan’,
E.C.P. Lim', B. Cham? L.K. Ching’, I.S.L. Ng®. 1) KK Research Centre,
KK Women’s & Children’s Hospital, Singapore; 2) Genetics Service, KK
Women'’s & Children’s Hospital, Singapore.

Interstitial deletions on the long arm of chromosome 3 are very rare,
and most of the few recorded cases involved 3q12 - 3g21. More common
abnormalities involving chromosome 3 are structural rearrangements, trans-
locations and mutations in FOXL2 which have been associated with blephar-
ophimosis, ptosis, and epicanthus inversus syndrome (BPES). In this report,
we describe a boy with normal karyotype. He was born at term by normal
delivery. He had low birthweight of below 2.5 kg. His length at birth was 45
cm and his occipito-frontal circumference was 30 cm. Clinical examination
at 8 years of age showed severe growth retardation with height, weight and
occipito-frontal circumference all below the 3rd centile. Dysmorphism in this
patient include turricephaly, ptosis, bilateral microphthalmia, low-set ears,
micrognathia, overlapping fingers and rocker bottom feet. Other abnormalit-
ies include cleft palate, moderate ventral septal defect, small patent ductus
arteriosus, absent right kidney, and bilateral inguinal hernia. The non-BPES-
associated abnormalities are probably the result of abnormalities in genes
other than FOXL2. Array-CGH analysis revealed an interstitial deletion from
3922.1to 3g25. This deletion was confirmed by gqRT-PCR. The chromosomal
region deleted in this patient provides candidate genes for molecular genetic
studies related to the phenotypic presentations.

834/T
The 12914 microdeletion syndrome : description of a new case without
osteopoikilosis. L. Telvi’, L. Boutaud?, O. Brichet?, A. Coussement’, JM.
Dupont®, G. Viot?, C. Bellesme?. 1) Cytogenetics Laboratory, Hosp St Vin-
cent de Paul, Paris, France; 2) Department of Pediatric Endocrinology, Hosp
St Vincent de Paul, Paris, France; 3) Cytogenetics Laboratory, Hosp Cochin,
Paris, France; 4) Genetics Department, Hospital Cochin, Paris, France.
Recently, the microdeletion of 12q14 region has been reported as a new
chromosomal syndrome (Merten,2007). The phenotype of these patients
was defined with mental retardation, short stature, dysmorphia and osteopoi-
kilosis. We report a nine-years-old boy with mental retardation, dysmorphic
features, unusual hyperactivity and short stature. The genital examination
showed cryptorchidia and small penis. At nine-years-old he had no speech
and showed an unusual hyperactivity. The patient had a phenotypically
normal brother. The karyotype with RHG banding of the patient was found
normal. By using Cytochip Bac Arrays v20 Bluegnome (Amplitech) we identi-
fied a microdeletion at 12q14. The RP11-366L20 and RP11-109N1 probes
was used with FISH analysis and confirm the deletion. The size of the
deletion was 5.8 Mb (linear position 60,290,737-66,163,925). The karyotype
of the parents was found normal with absence of 12q14 deletion after FISH
analysis. Few cases was described to date with 12g14 microdeletion (Merten
&al, 2007; Mari & al, 2009; Buysse & al, 2009). The patient described did not
showed osteopoikilosis and/or skin manifestions caracteristic of Buschke-
Ollendorff syndrome after squeletal X-rays, ultrasound examination and
RMI. The LEMD3 gene of our patient was found deleted. However, LEMD3
gene was described as implicated with ostepoikilosis and/or skin manifesta-
tions caracteristic of Buschke-Ollendorff syndrome. The relationship of
LEMD3 deletion with the absence of osteopoikilosis in this case is discussed.

835/T

A patient with Williams-Beuren syndrome and multicystic kidney dis-
ease with deletions at 7q11.23 and 17(’12. L. Cohen’, J. Samanich’, Q.
Pan?, A. Ludtke®, L. Mehta®, R. Marion’. 1) Wiliams Syndrome Center,
Division of Genetics, Department of Pediatrics, Children’s Hospital at Montef-
iore, Bronx, NY; 2) Dept. of Pathology, Montefiore Medical Center, Bronx,
NY; 3) Dept. of Genetics & Genomic Sciences, Mount Sinai School of
Medicine, NY, NY.

The Williams-Beuren syndrome (WBS) is a complex genomic disorder
entailing distinctive facial dysmorphisms, cardiovascular abnormalities (pre-
dominantly supravalvular aortic stenosis [SVAS]), intellectual disabilities,
unusual behavioral features, and a specific cognitive profile with consider-
able variability. Additional symptoms include endocrine abnormalities, renal
anomalies and connective tissue weakness. We report a monozygotic twin
patient with WBS who presented with multicystic kidneys in the newborn
period, and, in addition to the typical WBS deletion at 7q11.23 (detected by
FISH), was found to have a de novo 1.7 Mb deletion in the 17912 region
on microarray comparative genomic hybridization (array CGH). Prenatal
history was significant for the patient’s co-twin being diagnosed with bilateral
multicystic dysplastic kidneys and anhydramnios. A selective termination of
the co-twin was performed at 23 weeks gestation. In the prenatal period,
the patient herself had intrauterine growth retardation and single umbilical
artery. At birth, she was symmetrically small (<3%). Facial features were
suggestive of WBS and FISH revealed the typical deletion at 7q11.2. Echo-
cardiogram showed mild bilateral peripheral pulmonic stenosis with no signif-
icant SVAS. Renal sonograms showed small kidneys with bilateral tiny cysts.
Neonatal course was otherwise uncomplicated. While renal anomalies are
reported in WBS, the severe renal involvement in the patient’s twin and her
own presentation are unusual. Hence, array CGH using a custom designed
Agilent 44K oligonucleotide microarray with 50kb resolution in targeted
regions was performed. In addition to the 1.3Mb deletion on 7q11.2, a second
deletion at 17q12 was detected. Karyotype and array CGH on parents were
normal. Review of literature shows that deletion of chromosome 17q12,
encompassing the HNF1beta gene, is associated with cystic renal disease
and is the first recurrent genomic deletion associated with maturity onset
diabetes of the young (MODY5). In addition, two cases of Mayer-Rokitansky-
Kuster-Hauser syndrome with identical deletions on chromosome 17q12,
including TCF2 and LHX1 genes, have also been described. It is likely that
the additional 17q12 deletion has played a role in modifying the phenotype
in our patient. This case highlights the importance of using array CGH in
the clinical setting to uncover the etiology of atypical findings in individuals
with known microdeletion syndromes.

836/T

Microdeletions within the “Imprinting region 2” on 11p15 identify a
variant of the Beckwith-Wiedemann syndrome at risk for cardiac arryth-
mia. G. Neri’, F. Gurrieri’, M. Zollino?, G. Marangi’, D. Orteschi’, R. Pietro-
bono’, M.G. Pomponi’, A. Camporeale?, F. Bellocci?. 1) Inst Di Gen Medica,
Univ Cattolica, Rome, lItaly; 2) Istituto Di Cardiologia, Univ Cattolica,
Rome, Italy.

Beckwith-Wiedemann syndrome (BWS) is a relatively common genetic
overgrowth condition, characterized by clinical variability and genetic hetero-
geneity. Cardinal features include macroglossia, omphalocele, and mac-
rosomia. Psychomotor retardation is uncommon and familial recurrence
rare. BWS is caused by genetic or epigenetic alterations of two imprinting
domains (ICR1 and ICR2) on 11p15, ICR2 being involved in most cases.
Hypermethylation in ICR1 is associated with BWS, whereas hypomethylation
of the same region is associated with Silver-Russel syndrome (SRS), a
condition characterized by growth delay. Abnormalities of ICR2 include loss
of methylation of KvLQT1-AS or point mutations of CDKN1C, both occurring
on the maternal allele. We here report on two unrelated females , aged 16
and 19 years respectively, both carrying a 11p15 microdeletion involving
ICR2. The deletion spanned about 900 kb in the first case, including
CDKN1C, KCNQ1 and additional 15 flanking genes. The size of the deletion
in the second patient was 200 kb, encompassing the entire KCNQ10T1
antisense transcript (AS), and exons 11-16 of KCNQ1. Both patients pre-
sented with an atypical BWS phenotype, including mild mental delay in the
first patient [Zollino et al, J Med Genet, 2009], a long QT syndrome in the
second and overgrowth and facial dysmorphisms in both. The long QT
syndrome was responsible for a cluster of life-threatening ventricular fibrilla-
tion episodes, needing an urgent implant of intra-cardiac defibrillator. In this
patient loss-of-function mutation of KCNQ1 is likely responsible for the long
QT trait, although the severity of clinical presentation may be due to addi-
tional mutations either in the remaining KCNQ1 allele or in other genes
known to cause long QT. Interestingly, the ICR2 deletion in patient 2 was
inherited from the mother, who carries the same alteration on the paternal
allele. The mother has minor physical anomalies, short stature and long
QT. The first patient was re-called and checked for a long QT, which she
did not have. Nonetheless, patients in which ICR2 is deleted should be
monitored for long QT syndrome. Both patients were counselled that a 50%
recurrence risk of BWS expected in the offspring.
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837/T
Immune deficit in a cohort of 90 patients with 22q11 deletion. M. PEREZ,
P. SARDA, E. HAQUET, A. SCHNEIDER, G. LEFORT, D. GENEVIEVE.
Medical Genetics, Arnaud de Villeneuve Hospital, Montpellier, France.
The 22911 deletion causes the most common microdeletion syndrome.
During a period of five years, the Montpellier Reference Center for Develop-
mental Abnormalities and Malformative Syndromes has coordinated the
multidisciplinary management of 90 patients aged from a few months to 45.
Ear-nose-throat (ENT) infections are particularly frequent during the first
years of life for children. ENT infections in children have multiple origins,
associating inner and middle ear abnormalities, pharyngeal and velar abnor-
malities and “ transitory” immune deficit. CD4 lymphocytes and CD8 lympho-
cytes deficits probably play a role in these infections in the young child. To
investigate the immunologic constitution of patients we characterized the
T-cell deficiency in the follow-up of patients with 22q11 deletion. CD4 levels
(number/mm3 and percentage) normalize for the majority of patients before
the age of 8. CD8 lymphocytes levels (number/mm3 and percentage) remain
low until the age of 15, as opposed to what is reported in the literature. In
most patients, the immune deficitimproves with time, therefore CD4 and CD8
lymphocytes levels do not need to be regularly measured once normalized,
unless a clinical problem appears. Autoimmune disorders are more frequent
in the group of patients with 22q11 deletion (10%). Many patients who were
properly vaccinated do not achieve immunity for certain vaccinations. With
advancing age it is thus important to check residual antibody levels after
certain vaccinations ( polio, tetanus, diphtheria, hepatitis, mumps for men
and rubella for women).

838/T
Paternal duplication 15q11-q13 results in sleep problems, anxiety and
abnormal EEG patterns. N. Urraca’, J. Cleary?, E. Pivnick®, K. McVicar®,
V. Brewer®, R. Thibert?, L. T. Reiter”-3. 1) Department of Neurology, UTHSC,
Memphis, TN; 2) Department of Speech and Language Pathology, University
of Memphis, Memphis, TN; 3) Department of Pediatrics, UTHSC, Memphis,
TN; 4) Department of Neurology, Mass General Hospital, Boston, MA.
The widespread use of clinical microarrays has substantially increased
the detection rate of 15911-q13 interstitial duplication cases. In most cases
the duplication is de novo, however there are few familial cases. Although
the majority of duplications in this region are maternal in origin, some cases of
paternally transmitted 15q duplication have been reported with a presumably
normal phenotype since unaffected mothers have transmitted paternally
derived duplication chromosomes to their affected children. A few paternal
cases have been reported with speech delay and behavior problems. Here
we report for the first time a father with a paternal duplication who transmitted
to both his son and daughter. Both children and the father had macrocephaly
(>97%), an asymmetric face due to unilateral relaxed nasal labial fold, and
mild unilateral eyelid ptosis. They also shared the following features: down-
slanting of palpebral fissures, prominent infra-orbital creases, upturned,
short nose, mildly elongated philtrum, thin upper lip, round, moon-like face
and mild orofacial hypotonia. The son had radiological signs of Chiari |
malformation. In addition he also had a pineal gland cyst. The daughter had
a voracious appetite since infancy. ADOS/ADI-R testing indicated that the
son meets the criteria for autism, however his sister does not. Both children
had normal awake EEG’s with excessive bi-frontally predominant 18-22Hz
beta activity throughout the recording, which may be characteristic of int
dup 15. The father and both children have sleep problems and showed signs
of anxiety. Pediatric polysomnogram showed abnormal sleep architecture in
both children. Molecular analysis indicated a class Il duplication in all three
individuals of paternal origin. The majority of int dup 15 cases detected are
maternal in origin; this is most likely due to the coincidence of autism with
maternal duplications. Although clinically neither sibling clearly fit an autism
diagnosis, the male proband did meet the minimal criteria for autism on the
ADQOS. Further evaluation must be conducted on this family and others with
paternal 15q duplication syndrome, including a special emphasis on sleep
evaluation, evidence of anxiety, EEG features and detailed physical descrip-
tion. These investigations may help to establish as well as distinguish the
unique characteristics of paternal 15q duplications from the more common
maternal 15q duplications that cause autism.

839/T

Refinement of the interstitial microdeletion in chromosome 6¢25 asso-
ciated with mental retardation. A.B. Ekici’, J. Hoyer?, C. Petsch’, I.
Géhring’, A. Rauch™?, A. Reis”. 1) FAU Erlangen-Nuremberg, Institute of
Human Genetics, Erlangen, Germany; 2) University Zurich, Institute of Medi-
cal Genetics, Zurich, Switzerland.

Interstitial deletions of chromosome 6q are very rare findings. Deletions
range from 0.3 Mb to several megabases spanning multiple chromosomal
bands. Some associated clinical features are commonly seen including
mental retardation, hypotonia and facial dysmorphism, while others like
microcephaly, brain malformation, micrognathia, hearing loss, hernia and
heart malformation are only seen in some cases. The high clinical variability
is explained by the large divergence in the overlap and gene coverage of the
deletions. We report on a 28 month old infant with normal female karyotype,
mental retardation (MR), facial dysmorphism, strabismus alternans, plagio-
cephaly, hyperopy and body measurements on 10th centile. After exclusion
of known aberrations with various commercial MLPA-kits, Angelman Syn-
drome with methylation specific PCR and Rett Syndrome (MECP2 point
mutations) we conducted a genome-wide analysis of copy number variation
(CNV). We performed molecular karyotyping in the patient and both parents
with high density Affymetrix Genome-Wide Human SNP 6.0 microarrays.
In addition to a paternally inherited 121 kb duplication on chromosome 12
we detected a de novo deletion of 2.3 Mb on chromosome 6g25. This
deletion encompasses only 5 known genes and lies within the previously
reported deletion region. We hypothesize that haploinsufficiency for a gene
within the 2.3 Mb deleted region may impair normal development. In order
to identifying the phenocritical gene we are screening these five positional
candidates for point mutations in 144 patients with moderate to severe MR
from our MRNET-cohort. To date we found a sequence alteration in one of
the genes, highly expressed in brain. One patient of our screening cohort
showed an exonic 11 bp deletion leading to a frameshift resulting in a
premature stop codon, which would shorten the protein by 58 amino acids.
Sequencing of both parents to prove de novo origin of the mutation is
ongoing as well as mutation analysis in further patients and controls. This
study is part of the German Mental Retardation Network (www.german-
mrnet.de).

840/T

Intragenic deletion of the AUTS2 gene in patients with mental retarda-
tion, autistic behaviour and dysmorphic features. A new microdeletion
syndrome. E.A. Sistermans’, E. Voorhoeve', G. Beunders’, B. van der
Zwaag?, H.Y. Kroes?, S. Vergult’, G. Mortier®, B. Menten®, S. Gana®, J.J.
Saris®, M. van der Mespel’, D. Linders’, A. Nieuwint', J.M. van de Kamp?,
S. Groffen’, M.M. Weiss’. 1) Dept Clinical Genetics, VU University Medical
Center, Amsterdam, The Netherlands; 2) Dept Medical Genetics, University
Medical Center Utrecht, The Netherlands; 3) Center for Medical Genetics,
Ghent, Belgium; 4) Dept Medical Genetics, Antwerp University, Edegem,
Belgium; 5) Genetica Medica, Pavia, ltaly; 6) Dept Clinical Genetics, Eras-
mus MC, Rotterdam, The Netherlands.

Disruption of the AUTS2 gene on 7q11.2 has been described in five
patients with a translocation with one of the breakpoints in 7q11.2 by
Kalscheuer et al. (2007) and Sultana et al. (2002). These findings suggested
that rearrangements of AUTS2 cause mental retardation and/or autism. We
here present three patients with (partial) deletions of AUTS2 detected by
array CGH (Agilent 180k oligo-array), and an additional patient with a translo-
cation disrupting AUTS2. One patient lacks the 3’ end of the gene, which
is likely to result in inactivation of AUTS2 only. This patient has mental
retardation, and shares several distinct dysmorphic features described in
the translocation patients, confirming that aberrations of the AUTS2 gene
are causative for MR and/or autism. This new microdeletion syndrome is
unique in that it is more often caused by translocations than by “pure”
microdeletions. Furthermore, the gene is located close to the Williams-
Beuren syndrome critical region on 7q11.23, and deleted in rare patients
with larger non-standard deletions (including one of our patients). It is very
likely that deletion of AUTS2 will add to the phenotype in these patients.
Functional studies are currently performed to assess the biological role of
AUTS2, which is highly expressed in fetal and adult brain.
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841/T

Parathyroid gland dysfunction in a cohort of 90 patients with 22q11
deletion. P. Sarda, M.J. Perez, G. Lefort, E. Haquet, A. Schneider, D.
Genevieve. Dept Med Gen, Arnaud de Villeneuve Hosp, Montpellier, her-
ault, France.

The 22911 deletion causes the most common microdeletion syndrome.
During a period of five years, the Montpellier Reference Center for Develop-
mental Abnormalities and Malformative Syndromes has coordinated the
multidisciplinary management of 90 patients aged from a few months to 45.
35% of the subjects had hypocalcemia, half in the neonatal period and for
the other patients hypocalcemia was diagnosed after the first year of life.
6% of the patients developed hypocalcemia after puberty or at adult age.
The diagnosis of late-onset hypocalcemia in 15% of the patients implies the
organization of a regular calcemia monitoring at all age. In the population
with normal calcemia, the level of calcium showed a progressive decrease
with age (y=-0.0026x + 2.38). lonized calcium was always low (1.15 +/- 0.1
mmol/l , normal between 1.20 and 1.35), which was probably responsible
for the cramps the patients presented. PTH levels in blood are low but seem
to be of little interest for the follow up of these patients ( PTH for patients
with normal calcemia : 17.3 +/- 8.3 pg/ml versus 14.9 +/- 8.3 pg/ml for
patients with hypocalcemia). The results we observed concerning the risk
of late-onset hypocalcemia suggest that the monitoring of calcemia should
not be neglected. The frequency and the method of follow-up still need to
be defined as well as the therapeutic regimen and its management. We
suggest a check-up every 2 years for patients with 22q11 deletion. However
this raises the problem of patient accessibility and participation.

842/T
Functional and cellular characterization of human Retinoic Acid
Induced 1 (RAI1) mutations associated with Smith-Magenis Syndrome.
P. Carmona-Mora’, C.A. Encina?, C.P. Canales’, J. Molina?, L. Cao’, J.I.
Young™ 2 3, K. Walz" 2. 1) Dr. John T. Macdonald Foundation Department
of Human Genetics, John P. Hussman Institute for Human Genomics, Uni-
versity of Miami Miller School of Medicine Miami, Florida, USA. 1501 NW
10th Avenue Miami, FL 33136; 2) Centro de Estudios Cientificos, CECS,
Valdivia, Chile. Arturo Prat #514, Valdivia, Chile; 3) Centro de Ingenieria de
la Innovacion (CIN), CECS, Valdivia, Chile. Arturo Prat #514, Valdivia, Chile.
Smith-Magenis Syndrome is a contiguous gene syndrome with a birth
prevalence estimated at 1/25,000. The clinical phenotype includes craniofa-
cial abnormalities, brachydactyly, self injurious behavior, sleep abnormalities
and mental retardation. The dosage sensitive gene causative of SMS has
been identified: the Retinoic Acid Induced 1 (RAI1). Little is known about
the function of human RAI1. We generated the full-length cDNA of the wild
type protein and four mutated forms: RAI1-HA Q1562R, RAI1-HA S1808N,
RAI1-HA 2687delC and RAI1-HA 3103delC, three of them previously associ-
ated with SMS clinical phenotype. Molecular weight, subcellular localization
and transcription factor activity of the wild type and mutant forms were
studied by western blot, immunofluorescence and luciferase assays respec-
tively. The wild type protein and the two missense mutations presented a
higher molecular weight than expected, localize to the nucleus and activate
transcription of reporter gene. The frameshift mutations generated a trun-
cated polypeptide with transcription factor activity but abnormal subcellular
localization. Besides, we have generated two different C-terminal halves of
the RAI1 protein (1038aa-end and 1229aa-end). Both were able to localize
into the nucleus but have no transactivation activity. With this work, we
demonstrate that the human wild type protein has transcription factor activity,
and is able to localize to the nucleus. Moreover, it is possible to define a
transcription factor domain within the first 1034 aa and that the nuclear
localization signals reside in the second half the protein. Our results indicate
that transcription factor activity and subcellular localization signals reside
in two separate domains of the protein and both are essential for the correct
functionality of RAI1. The pathogenic outcome of some of the mutated forms
can be explained by the dissociation of these two domains.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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843/F

Branchio-oculo-facial syndrome: Inner and middle ear malformations.
M. Carter’, S. Blaser”, W. Meschino?, B. Papsin’, W. Reardon®, R. Klatt',
R. Babul-Hirji’, J. Milunsky? D. Chitayat’. 1) Hospital for Sick Children,
Toronto, ON, Canada; 2) North York General Hospital, Toronto, ON, Canada;
3) Our Lady’s Hospital for Sick Children, Crumlin, Dublin, Ireland; 4) Center
for Human Genetics, Boston University School of Medicine, Boston, Massa-
chusetts, USA.

Branchio-oculo-facial syndrome is an autosomal dominant disorder of the
first and second pharyngeal arches. The main features of this syndrome
are cutaneous defects in the cervical, infra-auricular and/or supra-auricular
region; ocular anomalies; and characteristic craniofacial features including
dolichocephaly, malformed pinnae, broad nasal tip, pseudocleft, up-slanting
palpebral fissures, and cleft lip with or without cleft palate. Other common
findings are conductive hearing loss, prematurely gray hair, ectopic dermal
thymus, and scalp cysts. Recently, the gene responsible for BOFS was
identified as TFAP2A (Milunsky, 2008). The gene is expressed in cranial
neural crest cells and their derivatives including the mesenchyme of the
medial and lateral nasal prominences and the maxillary prominence. We
report middle and inner ear abnormalities in three individuals with mutation-
proven BOFS. Patient 1 is a 13-year old boy with bilateral cleft lip and palate,
malformed pinnae, congenital conductive hearing impairment, and bilateral
cervical skin defects. Temporal bone (TB)-CT showed deficient long process
of the right incus, bony atresia plate covering left oval window, and mild
prominence of the left vestibular aqueduct. Patient 2 is 10-year old boy
with moderate bilateral conductive hearing impairment, nasolacrimal duct
stenosis, myopia, and skin defects superior to the malformed pinnae bilater-
ally. TB-CT showed mildly prominent vestibular aqueduct on the left and
small bone islands. Patient 3 is an 11 year old girl previously reported as
aninfantby Raveh etal. (2000). She has mixed conductive and sensorineural
hearing impairment, with narrow external auditory canals, cochlear dyspla-
sia, small horizontally-oriented semicircular canals and small bone islands.
She has right-sided facial nerve palsy and CT revealed an accessory facial
nerve canal with an ectopic origin on the right side. Hearing impairment in
individuals with BOFS is common and variable. The majority of described
individuals have conductive hearing impairment due to malformed ossicles
and/or external canal stenosis/atresia. A sensorineural component to the
hearing impairment is increasingly being reported. Sophisticated computed
tomography of the temporal bone has revealed inner ear malformations in
three reports of patients with BOFS (Raveh 2000, Tekin 2009, and StoetzI
2009). Our study further delineates the variety of inner and middle ear
abnormalities associated with BOFS.

844/F

The low-frequency hearing loss: a mexican family. E. Hernandez
Gomez', L. Hernandez Gomez?, S. Juarez Garcia®, D. Gomez Torres*. 1)
Biology, Facultad de Estudios Superiores Iztacala, Mexico; 2) Dept Audiolo-
gia Instituto Nacional de Rehabilitacion Mexico; 3) Dept Neuropsicologia
Instituto Nacional de Rehabilitacion Mexico; 4) Instituto Nacional de Rehabili-
tacion Mexico.

The low-frequency hearing loss is genetically heterogeneous, caused by
mutation of WFS1 gene located in 5g31. It has been observed in parent
families. The hearing loss usually begins in the first decade of life, being
non-syndromic and postlingual. Which may progress to profound hearing
loss. Audiometric studies show an apical initial, probably a result of endolym-
phatic hydrops caused by alterations in the stria vascular sclerosis secondary
to labyrinthine. Present the case of a Mexican family where the father of
four male children have bilateral hearing loss for low frequencies, detected
between 11 and 16 years old, There are no previous medical history, hearing
loss, exposure to noisy environment or use ototoxic in 5 patients. Physical
examination is normal in five patients. The audiometric study on five patients
were observed for low frequency hearing loss. Speech audiometry in the
five cases was sensory. Tympanometry was observed in two curves A of
Jerger and 3 with curves As stapedial reflex absent bilaterally in all patients.
Caloric tests in 1 patient is reported with areflexia, 1 with hyporeflexia and
3 patients are normal. Computed tomography normal in all patients. Corrobo-
rate the clinical cases with hereditary hearing loss for low frequencies and are
similar to the results presented in other studies, only pending the molecular
studies give us a definitive diagnosis.

845/F

Congenital deafness diagnosed by custom molecular microarray
(ARRAY CGC): A new rapid and cost-effective approach. P. Rendeiro’,
L. Lameiras’, A. Lopes’, L. Dias’, L. Nunes?, J. Saraiva®, A. Fortuna“, M.
Cunha®, M.H. Carreiro®, M. Rosa’, J. Sa"3, S. Almeida™?, A. Palmeiro’, P.
Tavares’. 1) Cytogenetics, CGC Genetics (www.cgcgenetics.com), Porto,
Portugal; 2) Centro Hospitalar de Lisboa Central, EPE, Lisboa, Portugal; 3)
Hospital Pediatrico de Coimbra EPE, Coimbra, Portugal; 4) Instituto Nacional
de Saude Dr. Ricardo Jorge, IP, Porto, Portugal; 5) Centro Hospitalar Tras-
os-Montes Alto Douro EPE, Vila Real, Portugal; 6) Hospital Professor Doutor
Fernando Fonseca EPE, Amadora, Portugal; 7) Hospital Garcia de Orta
EPE, Almada, Portugal.

Introduction: Congenital hearing loss/deafness is the most common birth
defect and the most prevalent sensorineural disorder in developed countries
but currently only a minority of genes is included in genetic diagnostics.
Genetic factors are considered to cause more than 50% of the cases of
congenital deafness in children. Genetic deafness can be inherited, as an
autosomal dominant, autosomal recessive, or X-linked recessive trait, as
well as by mitochondrial inheritance. Over 400 genetic syndromes that
include deafness have been described. Moreover, in some syndromes deaf-
ness may appear as the first symptom, while other pathological manifesta-
tions may have a later onset during development. Molecular testing is a
vital asset to complement the differential diagnosis between nonsyndromic
and syndromic hearing loss. Method: Using a custom microarray panel
(Arrays CGC - Patent Pending) that contains 312 point mutations, identified
in 31 main genes involved on congenital deafness it is possible to identify
the molecular basis of the most common forms, both syndromic and nonsyn-
dromic. Results: The samples analyzed were obtained from an already
scrutinized population, so the most common genetic alterations were already
excluded. We analyzed 110 cases and in 24 we detected mutations or
sequence variants on CDH23, GJB2, GJB3, MYO1A, MYO7A, OTOF,
SLC26A4 and WFS1 genes. Turnaround time was one week after DNA
extraction. Conclusion: The usual diagnostic approach only analyses few
genes. With this approach we can drastically increase the number of genes/
mutations analyzed maintaining accuracy but reducing turnaround time. This
approach greatly enhances genetic diagnostics, allowing early decision-
making process in patient management as well as new epidemiologic data.

846/F

The Oculocutaneous Albinism Natural History Study at the National
Institutes of Health. D.R. Simeonov’, B.P. Brooks?, C.C. Brewer®, W.M.
Zein?, C.K. Zalewski®, T.D. Ngugyen®*, M. Huizing?, W.A. Gahl’, D.R.
Adams’. 1) NHGRI, National Institutes of Health, Bethesda, MD; 2) NEI,
National Institutes of Health, Bethesda, MD; 3) NIDCD, National Institutes
of Health, Bethesda, MD; 4) Clinical Center, National Institutes of Health,
Bethesda, MD.

Introduction: Autosomal recessive oculocutaneous albinism (OCA)
causes low vision, hair, skin and eye hypopigmentation, and skin ultraviolet-
light sensitivity in 1:18,000 newborns. Approximately 85% of OCA is caused
by defects in one of four known genes: TYR, OCA2, TYRP1 and SLC45A2,
leaving a substantial minority of OCA cases without molecular confirmation.
The pathogenic potential of many individual variants of the known genes
has yet to be quantified. Key aspects of the natural history and cellular
biology of OCA also remain to be elucidated.

Methods: The NIH OCA Natural History Study is actively recruiting individ-
uals and families with OCA to participate in a 3-5 day evaluation at the NIH
Clinical Center in Bethesda, Maryland. Participants are clinically evaluated
at the NIH, focusing on comprehensive evaluation of the visual system with
an attempt to uncover clinically relevant endpoints, and evaluation of hearing,
auditory processing abilities, and low-vision adaptation. Functional assays
are being developed to assess the pathogenic potential of individual muta-
tions in known genes.

Results: Forty individuals have been recruited to date. Demographic and
preliminary molecular data are presented along with examples of functional
assessment of DNA variants.

Conclusions: The careful collection of clinical data, genetic data and cell
biological data for persons with albinism has the potential to yield new
albinism-related genes, new biological insights and novel therapeutic tar-
gets. Medical providers are encouraged to provide information about the
study to their patients with albinism.
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In Silico and Experimental Analysis of a Novel Intronic LMNA DNA
Variation Implicated in Limb Girdle Muscular Dystrophy Type 1B and
Dilated Cardiomyopathy. B.W. Darbro’, E.M. Cox’, A.A. Stence’, B.M.
Cabuay®, K.D. Mathews?, P.L. Nagy'4, S.A. Moore’. 1) Department of
Pathology, University of lowa, Carver College of Medicine, lowa City, IA;
2) Departments of Pediatrics and Neurology, University of lowa, Carver
College of Medicine, lowa City, IA; 3) Department of Internal Medicine,
University of lowa, Carver College of Medicine, lowa City, IA; 4) Department
of Pathology, Columbia University Medical Center, New York City, NY.
Mutations in the LMNA gene encoding lamins A and C result in a wide
variety of dominant disorders known as laminopathies that include the stri-
ated muscle phenotypes limb-girdle muscular dystrophy type 1B (LGMD1B)
and dilated cardiomyopathy (DCM). We identified a four-generation family
with a novel sequence variant in LMNA (c.639+1 G>A) and clinical features
of both LGMD1B and DCM. The variably expressed familial phenotype
includes increased creatine kinase levels, muscle weakness, and, in some
family members, severe cardiomyopathy leading to heart transplant or death.
Muscle biopsies in adult members of the second generation revealed mild
dystrophic pathology. Cultured fibroblasts from affected family members
had increased nuclear blebbing, a feature common to a variety of laminopa-
thies. The LMNA sequence variant segregated with affected family members
and is present in three currently asymptomatic members of the third genera-
tion. To confirm that the novel sequence variation affects proper pre-mRNA
splicing, a thorough in silico analysis of the mutation using several online
computational tools was performed and predicted improper splicing that
would lead to the formation of a premature stop codon (r.635_639del, p.Ser2-
12ArgfsX4). This prediction was confirmed through the use of mutation
specific RT-PCR studies in cultured fibroblasts. These data indicate that
this novel LMNA change is pathogenic and consequently responsible for
the LGMD1B and DCM phenotypes seen in this family. Clinical experience
with this family affirms that patients with autosomal dominant LGMD should
be screened for cardiac abnormalities and mutations in LMNA. Furthermore,
when novel DNA variants are discovered by gene sequencing, proper in
silico analysis can provide valuable clues to mechanisms of pathogenicity
and guide confirmatory testing.

848/F

Delineation of novel phenotypes and the identification of new disease
genes from United Arab Emirates. L. Al-Gazali’, N.A. Akawi?, S. Ben-
Salem?, B.R. Ali?. 1) Dept Pediatrics, Faculty of Medicine and Health Sci-
ences, UAE University, Al Ain, Abu Dhabi, United Arab Emirates; 2) Dept
Pathology, Faculty of Medicine and Health Sciences, UAE University, Al
Ain, Abu Dhabi, United Arab Emirates.

The local inhabitants of the United Arab Emirates (UAE) are ethnically
diverse with ancestries from the south and north of the Arabian Peninsula,
Persia, Baluchistan and East Africa. In addition, the majority of the current
5 million inhabitants are expatriates from the Asian subcontinent, Middle
Eastern, African and European countries. Despite this admixture of popula-
tions, intermarriages between the groups are still rare, with consanguineous
marriages within the UAE local and other Arab populations still the norm,
leading to the formation of population isolates and indeed the appearance
of recessive conditions. Like other regional populations, the UAE has high
frequencies of blood disorders including beta and alpha thalassemias, sickle
cell disease and glucose-6-phosphate dehydrogenase (G6PD) deficiency.
In addition, some other genetic disorders are relatively common in the UAE
including cystic fibrosis, deafness, Joubert syndrome and Meckel syndrome.
Furthermore, numerous rare congenital malformations and metabolic disor-
ders caused by defects in recessive genes have also been reported. Clinical
characterization of phenotypes of patients with recessive disorders from the
UAE led to the delineation of rare and new conditions. In addition, molecular
studies led to the discovery of a significant number of disease genes. In
this paper, we will present the novel phenotypes observed in the UAE and
we list the conditions and disease genes identified. Examples include new
disorders like BNAR caused by mutations in FREM1 gene, CHIME-like
syndrome caused by mutations in SRD5A3 gene, AR cutis laxa type 1B
caused by mutations in PYCR1 gene and well established disorders like
Hennekam syndrome caused by mutations in CCBE1 gene, Joubert syn-
drome caused by mutations in INPP5E gene and Crisponi syndrome caused
by mutations in CRLF1 gene.

849/F

The D538H mutation in ENPP1 is associated with generalized arterial
calcification of infancy and pseudoxanthoma elasticum. G. Baujat’, S.
Hadj-Rabia?, M. Le Merrer’, B. Bader-Meunier®, N. Boddaert?, C. Gay®, G.
GuestS, K. Lambot?, A. Linglart’, L. Martin®, F. Tazarourte®, Y. Nitschke'®,
F. Rutsch. 1) Department of Genetics, Necker Hospital, AP-HP, Paris,
France; 2) Department of Dermatology, Necker Hospital, AP-HP, Paris,
France; 3) Department of Pediatric Immunology and Rheumatology, Necker
Hospital, AP-HP, Paris, France; 4) Department of Pediatric Radiology,
Necker Hospital, AP-HP, Paris, France; 5) Department of Pediatrics, Saint
Etienne University, Saint Etienne, France; 6) Nephrology Unit, Necker Hospi-
tal, AP-HP, Paris, France; 7) Department of Pediatric Endocrinology, Saint
Vincent de Paul, AP-HP, Paris, France; 8) Department of Dermatology,
Angers University Hospital, Angers, France; 9) Pediatrics Unit, CH, Mon-
treuil, France; 10) Department of Pediatrics, Muenster University Children’s
Hospital, Muenster, Germany.

Generalized arterial calcification of infancy (GACI) is an autosomal reces-
sive disorder characterized by diffuse vascular and periarticular soft tissue
calcifications, frequently leading to death in early infancy. A few patients
present with a milder phenotype and hypophosphatemic rickets. This disor-
der is due to mutations in ENPP1 in most cases. Pseudoxanthoma elasticum
(PXE) is another autosomal recessive multisystem disorder characterized
by ectopic mineralization and fragmentation of elastic fibers of connective
tissues, including skin, vascular walls, and the eye. Classic PXE results
from mutations in the ABCC6 gene. We report a boy with a unique phenotypic
overlap between PXE and GACI. He presented with neonatal periarticular
and arterial calcifications, which completely resolved during childhood. How-
ever, ectopic calcification in both kidneys and eyes developed, associated
with hypophosphatemic rickets. He lost his hearing due to stapedo-vestibular
ankylosis and showed diffuse angiomatomateous skin lesions. The diagno-
sis of PXE was confirmed by histology and immunohistochemistry from a
skin lesion at the age of 10 years. Sequence analysis of ABCC6 revealed no
mutation, while the patient was demonstrated to carry the ENPP1 mutation
p.D538H in exon 16 on both alleles. This particular overlapping phenotype
between PXE and GACI appears to be associated with a better prognosis
than classical GACI, with spontaneous resolution of vascular calcifications,
but with severe hypophosphatemic rickets and hearing loss. Our case study
confirms that GACI and PXE may have more similarities than previously
thought. Since ABCC6 was recently discussed as the causative gene in a
case of GACI without mutations in ENPP1 (Am J Med Genet 152A:118-
123; 2010), we demonstrate here that, conversely, ENPP1 may be involved
in some cases of PXE in the absence of ABCC6 mutations. This emphasizes
that ENPP1 and ABCC6 are probably involved in the same molecular
pathway.
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Case Report: Fraternal twins with Kniest dysplasia. E. Carter’, P. Brill®,
C. Raggio’, J. Davis™. 1) Ctr Skeletal Dysplasias, Hosp Special Surgery,
New York City, NY; 2) Div. Human Genetics, New York-Presbyterian Hospi-
tal, Weill Cornell Medical College, New York City, NY; 3) Pediatric Radiology,
New York-Presbyterian Hospital, Weill Cornell Medical College, New York
City, NY.

Kniest dysplasia is characterized by short trunk and limbs, kyphoscoliosis,
midface hypoplasia, hearing loss, and severe myopia. Some individuals
have cleft palate and/or club feet. Dominant mutation of COL2a1 is causative.
Severity varies, with severely-affected individuals dying from respiratory
failure after birth and mildly-affected individuals having mild short stature,
scoliosis and/or craniofacial findings. Adult height ranges from 106-145cm.
We present 14-month-old dizygotic twins, conceived with assistance (IVF)
using germ cells from both parents. The 36-yr-old mother (G1P2) is 5°3” tall
with a history of polycystic ovarian syndrome. The 37-yr-old father is 6’ tall.
No consanguinity, no family history of skeletal dysplasia or metabolic bone
disease. Prenatal history significant for bed rest from 23wks gestation, gesta-
tional diabetes, and blood pressure fluctuations. The twins were born at 34
wks gestation (10 days past EDD). Twin A (male) weighed 4lbs50z and was
16.75” long at birth. He spent 3wks in the NICU with respiratory problems,
a grade 1 germinal matrix hemorrhage and GE reflux. Developmental mile-
stones are delayed. At 1yr height was in the 0.01 percentile. Radiographic
evaluation of his pectus deformity showed abnormal vertebrae, leading to
genetics referral and a full skeletal survey which we interpreted as Kniest
dysplasia. Ophthalmology evaluation within normal limits. No hearing prob-
lems. He is normocephalic with prominent eyes, hypertelorism, anteverted
nares with normal bridge, no cleft palate. Rhizomelic, no bowing of the
limbs. Twin B (female) weighed 4lbs20z and was 18” long at birth. She has
had no medical problems or developmental delay. At 14mos a skeletal
survey revealed similar findings to her brother’s. Height at 14mos was 26”
(0.09 percentile) and weight 20Ibs140z (26! percentile). Regular facial fea-
tures, hypertelorism. Some bowing of her lower extremities, no pectus defor-
mity. Radiographically, Kniest is distinguishable from other type Il collageno-
pathies by coronal clefts of the vertebrae and dumbbell-shaped femora.
Dysplastic epiphyses and metaphyses. Platyspondyly, some wedging and
anterior beaking. Shortened tubular bones with narrowed joint spaces. In
summary, this is a set of dizygotic twins with Kniest dysplasia, first identified
at 14mos of age when twin A underwent radiographs for evaluation of a
pectus deformity. Molecular genetic analysis of COL2a1 is pending. Paternal
mosaicism is possible.

851/F
Fractures in children with neurofibromatosis type 1. J. George-Abra-
ham’, E. Schorry’, S. Allen?, M. Rieley’, H. Kalkwarf', L. Martin’, D.
Viskochil?, D. Stevenson?. 1) Cincinnati Children’s Hospital Medical Center,
Cincinnati, OH; 2) University of Utah School of Medicine, Salt Lake City, UT.
Neurofibromatosis type 1 (NF 1) is an autosomal dominant genetic disorder
affecting many different body systems including the musculoskeletal system
with bony abnormalities occurring in up to 1/3 of patients. There is a growing
body of evidence supporting the idea of an underlying bony dysplasia predis-
posing individuals with NF1 to orthopedic complications, which include dys-
trophic scoliosis, tibial dysplasia, and bone cysts. Several studies have
documented osteopenia in both children and adults with NF1, with bone
mineral densities (BMD) about 1 standard deviation below the mean com-
pared to control groups. However, the significance of this degree of osteope-
nia in relationship to fracture incidence is not well elucidated, particularly in
children. We undertook a retrospective study to determine incidence and
types of fracture in children with NF 1, ages 5-20 years using a standardized
questionnaire. Patients with known tibial pseudoarthrosis were excluded
from the analysis. We surveyed 98 individuals with NF1 from two multidisci-
plinary NF centers and compared to 74 controls without NF1 of similar ages
and gender as the NF1 individuals. Data collected included numbers and
types of fractures, dietary calcium intake, and physical activity levels. The
fracture incidence for the NF1 group was 29.6% versus 20.3% in the control
group. Further, NF1 individuals with fractures had a higher incidence of
multiple fracture sites and occurrences (44.4% and 36%, respectively) than
the controls with fractures (21.4% and 14.3%, respectively). NF1 individuals
with fractures also exhibited a significantly lower age at fracture compared
to control individuals with fractures (p = 0.01). Our data suggest that fracture
incidence is higher in young NF1 individuals in comparison to healthy con-
trols. We are currently evaluating additional factors (dietary, exercise, BMD)
which could contribute to fractures in NF1 children.

852/F

Mutations in FKBP10 cause Bruck syndrome type | and Osteogenesis
Imperfecta type lll. B.P. Kelley™?, F. Malfait’, L. Bonafe* D. Baldridge’,
S. Symoens?®, A. Willaert?, N. Elcioglu®, L. Van Malderghem®, C. Verellen-
Dumoulin?, Y. Gillerot’, D. Napierala’, D. Krakow®, P. Beighton®, A. Superti-
Furga®, A. De Paepe®, B. Lee’2. 1) Human and Molecular Genetics, Baylor
College of Medicine, Houston, TX; 2) Howard Hughes Medical Institute,
Chevy Chase, MD; 3) Center for Medical Genetics, Ghent University Hospi-
tal, Ghent, Belgium; 4) Division of Molecular Pediatrics, Centre Hospitalier
Universitaire Vaudois, 1011 Lausanne, Switzerland; 5) Department of Pedi-
atric Genetics, Marmara University Medical Faculty, Istanbul, Turkey; 6)
Centre de Genetique Humaine, Universite de Liege, Liege, Belgium; 7)
Center for Human Genetics, Cliniques Universitaires St Luc and University
of Louvain Medical School, Brussels, Belgium; 8) Medical Genetics Institute,
Cedars-Sinai Medical Center, David Geffen School of Medicine at UCLA,
Las Angelas, CA; 9) Division of Human Genetics, University of Capetown,
Observatory, 7925 South Africa.

Osteogenesis imperfecta (Ol) is a heritable disorder of connective tissue
characterized by bone fragility and alteration in synthesis and post-transla-
tional modification of type | collagen. Autosomal dominant Ol is caused by
mutations in the genes (COL1A1 or COL1A2) encoding the chains of type
| collagen. Bruck syndrome is a recessive disorder featuring congenital
contractures in addition to bone fragility; Bruck syndrome type 2 is caused
by mutations in PLOD2 encoding collagen lysyl hydroxylase, while Bruck
Syndrome type 1 has been mapped to 17q12 but the gene has remained
elusive so far. Recently, the molecular spectrum of Ol has been expanded
with the description of the mechanistic basis of a unique post-translational
modification of type | collagen, i.e., 3-prolyl-hydroxylation. Three proteins,
cartilage-associated protein (CRTAP), prolyl-3-hydroxylase-1 (P3H1,
encoded by the LEPRE1 gene), and the prolyl cis-trans isomerase Cyclophi-
lin-B (PPIB) form a complex that is required for fibrillar collagen 3-prolyl-
hydroxylation and mutations in each gene have been shown to cause reces-
sive forms of Ol. Recently, an additional putative collagen chaperone com-
plex, composed of FKBP10 (also known as FKBP65) and SERPINH1 (also
known as HSP47), has also been shown to be mutated in recessive Ol.
Here, we describe five families with Ol-like bone fragility in association with
congenital contractures who all had FKBP10 mutations. Given the previous
mapping of Bruck syndrome type 1 to the chromosomal region containing
FKBP10, we conclude that FKBP10 mutations are the cause of Bruck syn-
drome type 1.

853/F

FATCO Syndrome: A Case Report. M.G. Lopez-Cardona™?, A. Del Toro-
Valero®, D. Carmona-Navarro’, J. Fonseca®. 1) Dpto Biologia Molecular y
Genomica, Centro Universitario de Ciencias de la Salud, Universidad de
Guadalajara, Guadalajara, Jalisco, Mexico; 2) Hospital Regional “Dr. Valen-
tin Gomez Farias”, ISSSTE, Zapopan, Jalisco, Mexico.

Introduction: FATCO syndrome also known as aplasia of the fibula, tibial
campomelia and oligosyndactyly syndrome, has an autosomal dominant
pattern of inheritance, although isolated cases have been reported. It is
characterized by absence or hypoplasia of the fibula, shortening of the tibia
and oligosyndactyly of feet and hands. Objective: To present a case report
of a patient with FATCO syndrome without upper limb involvement. Case
Report: 33 year old female product of the first pregnancy, apparently healthy
nonconsanguinous parents. A maternal cousin has oligosyndactyly. The
patient has been operated 56 times to lengthen both lower limbs. The
physical examination revealed disproportioned short stature, normocepha-
lous, no facial dysmorphies, normal ches, central obesity, lumbar hyperlo-
doris, normal genitals. Upper limbs with bilateral brachydactyly of 5th finger,
normal palmar creases and cubitus valgus. Lower limbs with bilateral hypo-
plasia of tibiofibular segment. Right foot with absence of 4th and 5th toes
and cutaneous syndactyly. Left foot with cutaneous syndactyly between all
the toes and fusion of the 2nd and 3rd toes and brachydactyly of the 5th
toe. Finger and toe nails are normal. Conclussions: The diagnosis of FATCO
syndrome should be carefuly analyzed because it could be confused with
other syndromes characterized by absence of the fibula, such as Fuhrman,
Du Pan and Brachydactyly-ectrodactyly with fibular aplasia or hypoplasia
syndromes. This patient shows the inferior limb characteristics of FATCO
syndrome described by previous authors, however there is no upper limb
affectation.
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Geleophysic dysplasia is a clinically and genetically heterogeneous
disease with aberrant autophagic function. P. Piccolo’, P. Campeau?,
R. Polishchuk?, J. Hicks?®, J. Tolmie*, G. Andria®, G. Parenti’®, V. Sabatino’,
B. Lee?5, C. Bacino?, N. Brunetti-Pierri’-°. 1) Telethon Institute of Genetics
and Medicine, Naples, Italy; 2) Department of Molecular and Human Genet-
ics, Baylor College of Medicine, Houston, TX, USA; 3) Department of Pathol-
ogy, Baylor College of Medicine, Houston, TX, USA; 4) Institute of Medical
Genetics, Yorkhill Hospital, Glasgow, UK; 5) Department of Pediatrics, Fed-
erico Il University, Naples, Italy; 6) Howard Hughes Medical Institute, Hous-
ton, TX, USA.

Geleophysic dysplasia (OMIM 231050) is an autosomal recessive disorder
characterized by short-limb dwarfism, brachydactyly, and a ‘happy-looking’
facial appearance. It is frequently associated with cardiac valvular disease
although the incidence and natural history of the heart complications remain
unclear. Mutations in the ADAMTSL2 gene resulting in dysregulation of
TGF- signaling have been recently recognized to be responsible for this
condition. We screened for ADAMTSL2 mutations seventeen cases of geleo-
physic dysplasia diagnosed on the basis of clinical and radiological findings.
Pathogenic mutations were found in three of the seventeen cases, sug-
gesting that additional and yet unknown gene(s) are involved in the patho-
genesis of the disease. Ultrastructural analysis of skin fibroblasts of affected
patients, either ADAMTSL2 mutation positive or negative, showed the pres-
ence of cytoplasmatic lysosome-like inclusions. Biochemical analyses of
fibroblasts failed to reveal the composition of such inclusions and therefore,
the nature of the accumulated material remains unclear. Intriguingly, fibro-
blasts from affected patients showed a significative increase of autophagic
functions as shown by Western blot and immunofluorescence analyses of
LC3-Il. TGF-B signaling pathway and autophagy and their potential relation-
ship may play an important role in the pathogenesis of the disease.

855/F

Cornelia de Lange syndrome: report a new case. S. Juarez Garcia’, L.
Hernandez Gomez?, E. Hernandez Gomez®, D. Gomez Torres*. 1) Dept
Neuropsicologia Instituto Nacional de Rehabilitacion, Mexico; 2) Dept
Audiologia Instituto Nacional de Rehabilitacion, Mexico; 3) Biologia, Facultad
de Estudios Superiores lztacala; 4) Instituto Nacional de Rehabilitacion,
Mexico.

Cornelia de Lange syndrome can be caused by mutation in the NIPBL
gene. A mild variant of Cornelia de Lange syndrome (CDLS3) has been
related to mutation in the SMC3 gene, which encodes another component
of the cohesin complex. The de Lange syndrome is recognized on the basis
of characteristic facies (low anterior hairline, synophrys, anteverted nares,
maxillary prognathism, long philtrum, ‘carp’ mouth) in association with prena-
tal and postnatal growth retardation, mental retardation and, in many cases,
upper limb anomalies. Type |, or classic the patients have the characteristic
facial and skeletal changes of the diagnostic, prenatal growth deficiency,
moderate to profound psychomotor retardation, and major malformations
which result in severe disability or death. Type Il, or mild, the patients
have similar facial and minor skeletal abnormalities to those seen in type
I; however, these changes may develop with time or may be partially
expressed. They have mild-to-borderline psychomotor retardation, less
severe pre- and postnatal growth deficiency, and the absence of (or less
severe) major malformations. Type lll, or phenocopy, includes patients who
have phenotypic manifestations that are causally related to chromosomal
aneuploidies or teratogenic exposures. Small hands and feet, limb reduction
anomalies, proximally placed thumbs, hirsutism, synophrys, low hairline,
cutis marmorata, low birth weight, and growth retardation are more common
in the de Lange syndrome Most cases are sporadic. We present a new case:
female mexican child 10 years old is the three child of non consanguineous
parents, pregnancy without adversities prenatal and postnatal. Delay in the
psychomotor development and of the language. Low size and weight. She
present hirsutismo, synophrys, nares anteverted, depressed nasal bridge,
long philtrum, low implantation of hair, hipertelorism, epycanto, sunken
brown eyes, long eyelashes, 4 metacarpiano its short, limb muscle hypotro-
phy . Language and learning disabilities. Mild mental retardation.

856/F
Mandibulofacial Dysostosis with Microcephaly, Cleft Palate, and
Anomalous Ears. M.A. Lines’, S. Douglas?®, M. Guion-Almeida®, Y. Alanay?,
G. Utine*, D. Wieczorek®, D. Bohm®, A. Grix”, C. Nava®, L. Huang? J.
Kohlhase®, G. Baujat®, D. Bulman?, K. Boycott’. 1) Genetics, Children’s
Hospital of Eastern Ontario, Ottawa, Canada; 2) Ottawa Health Research
Institute, Ottawa, Canada; 3) Clinical Genetics, Hospital for Rehabilitation
of Craniofacial Anomalies, University of Sao Paulo, Sao Paulo, Brazil; 4)
Clinical Genetics Unit, Hacettepe University, Ankara, Turkey; 5) Institute fur
Humangenetik, Universitatsklinikum Essen, Essen, Germany; 6) Center for
Human Genetics Freiburg, Freiburg, Germany; 7) Genetics, Permanente
Medical Group, Sacramento, CA, United States; 8) Medical Genetics, Uni-
versité Paris Descartes, Necker-Enfants Malades Hospital, Paris, France.
Mandibulofacial dysostosis (MFD) is an inborn error of craniofacial devel-
opment affecting structures derived from the first and second branchial
arches. Treacher Collins syndrome is the prototypical form of MFD; however,
MFD is also a feature of several other syndromes of unknown genetic
etiology. Two previously published reports describe seven patients with
a novel MFD phenotype characterized by microcephaly, cleft palate, and
anomalous ears (Guion-Almeida et al, Clin Dysmorphol 15(3):171-4; Wiecz-
orek et al, Am J Med Genet A 149A(5):837-43); we believe these reports
describe the same phenotype, and have provisionally termed this conditon
‘MFD with microcephaly’ (MFDM). Building upon these earlier reports, and
incorporating five additional cases, we present an updated clinical descrip-
tion of the MFDM phenotype. Cardinal features of this condition are micro-
cephaly, metopic craniosynostosis, midface hypoplasia, micrognathia, cleft
palate, short stature, and developmental delay. A highly specific ear pheno-
type is also observed, characterized by small, low-set ears, preauricular tags,
auditory canal stenosis, and hypoplastic lobe/tragus. Other, inconsistently
observed anomalies include cardiac septal defects, polydactyly, choanal
atresia, and epilepsy. We are presently determining the molecular basis of
this condition. TCOF1 mutations have been excluded in several probands,
confirming that MFDM is genetically distinct from Treacher Collins syndrome.
In one affected individual, a complex de novo rearrangement was delineated
on chromosomal microarray; this individual has a microdeletion of an agenic
region of 4p12, in conjunction with a deletion/duplication of 17q21.31. The
latter region contains a number of appealing positional candidates for the
causative gene underlying this condition.

857/F

LRRK2 exons 31, 34, 35, 38 and 48 mutation analysis in a cohort of
PD patients with a dominant pattern of inheritance from South Italy.
V. Scornaienchi’, P. Tarantino’, F.E. Rocca’, E.V. De Marco’, F. Annesi’,
D. Civitelli’, V. Greco’, G. Provenzano’, A. Bacilieri’, G. Nicoletti"?, A.
Quattrone?, G. Annesi’. 1) Institute of Neurological Sciences, National
Research Council, Mangone, Cosenza, Italy; 2) Institute of Neurology, Uni-
versity of Magna Graecia, Catanzaro, Italy.

Mutations in the LRRK2 gene have been associated both in PD patients
with a dominant pattern of inheritance and patients which appear to be
sporadic because of reduced penetrance. Reported frequencies may be
lower limits because only particular exons or mutations were screened in
most studies. Mutations affecting residues p.G2019 (p.G2019S) in exon 41
and p.R1441 (p.R1441C, p.R1441G, p.R1441H) in the exon 31 are common
confirmed disease-associated variations. The frequencies of these muta-
tions are highly population dependent as well as the putative risk factor
variations R1628P and G2385R. We hereby present the results of mutation
screening of exons 31, 34, 35, 38, and 48 of LRRK2 in 69 autosomal dominat
PD patients from South Italy. Diagnosis of PD was based on the UK Brain
Bank criteria. All participants were recruited through the Institute of neurology
at the “University of Magna Graecia” of Catanzaro and all of them gave
informed consent. Mutation analysis of these five LRRK2 exons was carried
out by PCR and sequencing. Our cohort was previously analyzed for alpha-
synuclein gene mutations and LRRK2 exon 41 mutations (p.G2019S,
p.12012T and p.12020T) and all patients resulted negative. Until now we
screened all the 69 patients for LRRK2 exon 31, 35, 38 and 48. We identified
the R1441C mutation (exon 31) in heterozygous state in a 56-year-old male
with dominant PD. This patient descends from a PD family with a deceased
affected mother and a deceased father with gait impairment. There was not
other affected members in both maternal and paternal ascendants. In the
other PD cases we found three described polymorphisms; 1VS47-9 del(T)
(58%) and A7155G (17%) in exon 48 and 1VS35+23T®A in exon 35 (53%).
We observed a R1441C mutation frequency of 1,5% (1/69) in our PD cohort
from South lItaly. This frequency is higher than other studies on italian
sporadic PD patients have shown (0,01- 0,6%) thus confirming that the role
of mutations in PD genes varies according to the origin of the studied
population. Further, in order to well assess the R1441C mutation frequency
in South Italian PD patients we will effect a mutation analysis of 500 PD
sporadic cases.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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858/F
OTO-PALATO-DIGITAL SYNDROME TYPE 2. CLINICAL AND MOLECU-
LAR CORRELATION. R. Baez-Reyes’?3, A. Hidalgo-Bravo?, S. Kofman-
Alfaro®. 1) Dept Gen, Inst Natl de Perinatologia,; 2) Dept Gen, Clinic of
Specialities of Women, SEDENA ,; 3) Escuela de Ciencias Quimico-Biologi-
cas, IPN,; 4) Dept Gen, General Hospital of Mexico, Mexico City, MEXICO.
The otopalatodigital type 2 syndrome (OPD2), it's part of a spectrum of
four entities with phenotype related and considered alellics variants (OPD1,
OPD2, frontometaphyseal dysplasia and Melnick-Needles syndrome). It has
a model of inheritance X-linked, associating to mutations that generate in
the majority gain in the function of the gene of the Filamin A (FLNA), located
in Xg28, composed by 48 exons and that codes for the Filamin protein with
molecular weight of 280 kD uniting to actin filaments. The patient is product
of first pregnancy, his mother and father with 18 and 25 years old, not
consanguineous. The mother went to the consultation of Prenatal Dignosis
to the 23.3 weeks with an ultrasound that showed multiple defects. It's was
realized an amniocentesis with result 46,XY. To the 34.2 weeks was born a
male for caesarean operation, with many features to the clinical examination:
skull with wide fontanel and sutures, prominent forehead, ocular hypertelor-
ism, antimongoloid slant to palpebral fissures, flat nasal bridge, small mouth
with central cleft palate, micrognathia, dysmorfics ears, short neck, extremit-
ies upper with flexed fingers and syndactyly fingers in bilateral form, the
extremities lower with limitation to the extension of both knees and feet with
absence of great toes and left cryptorquidism. X-ray of skull base with
undermineralizaion of cranial vault, humerus, femur and tibia were curved
and small fibula, hypoplastic and irregular metacarpals and absent halluces;
Echocardiogram with minimum interventricular communication subaortic;
renal ultrasound normal; magnetic resonance with loss of volume left cortico-
subcortical, ventriculomegaly, callous body and fossa brain hypoplastic;
visual potentials with decrease in the vision; auditory potentials with conduc-
tive hearing loss, realizing the diagnosis of OPD2. We took a blood sample
of the baby’s and mother for the extraction of the DNA and by means of
PCR the exon was amplified 3 of the gene FLNA using the primers: 5-TCC
AGA ATC TGT TCC AGA GCG-3'(forward) and 5-GCT GTG AAG GTT
GCT GTT CCT-3'(reverse). In the patient and in her mother were discovered
an insertion of a single nucleotide identified (Adenine) in the codon 209 of
the exon 3 of the gene FLNA, same that generates a landslide of reading
mark seemingly without codon of premature unemployment. This mutation
yet not reported into the literature. The genetic counseling was given to
his parents.

859/F

Interval Disease despite Routine Radiographic Screening in Vascular
Ehlers-Danlos Syndrome. M.A. Giovanni, M.F. Murray, J.P. Annes. Divi-
sion of Genetics, Brigham & Women’s Hospital, Boston, MA.

Vascular Ehlers-Danlos syndrome (EDS) is an autosomal dominant con-
nective tissue disorder characterized by vascular and visceral organ rupture
with minor findings of thin translucent skin, easy bruising, acrogeria, and
characteristic facial features. Vascular EDS is caused by a mutation in
COL3A1 causing abnormalities in type Ill collagen. Here we present a 39
year old man who is monitored in an adult genetics clinic due to a familial
mutation in COL3A1 (c.3473G>A, p.Gly1158Asp). The patient denied easy
bruising, joint hypermobility, history of vascular, muscle, or tendon rupture;
he denied any medication use. The patient reported a history of competitive
athletics through his high school years with significant weight training into his
20’s. Physical exam revealed a 5'7.7”, normotensive, 187 pound Chinese-
American man with pes planus and velvety skin; his Beighton score was 2.
Notably absent was the presence of cigarette-paper scars, thin lips, narrow
nose, high arched palate, or pectus deformity. The patient’'s family history
included the death of his mother at age 53 secondary to intracranial hemor-
rhage. One maternal uncle died at age 36 of intracranial hemorrhage. A
second maternal uncle brought the family to clinical attention with a celiac
artery dissection at age 44, leading to COL3A1 testing. We instated our
usual screening protocol including vascular imaging at an interval of every
six months, alternating between CT angiography and MRA with annual
clinical exams. Baseline imaging of the vascular tree was read as normal.
Subsequent imaging studies showed normal vascular anatomy at each time
point including November 2009. In February 2010, three months after his
radiographic screening the patient presented to the emergency department
at an outside institution with fever, cough, and left-sided abdominal pain.
He was discharged with a diagnosis of community acquired pneumonia and
possible renal infarct. The patient then followed up at our institution where
CT angiography performed approximately one week later revealed left renal
artery dissection with pseudoaneurysms and a left renal infarct. The patient
was stented and successfully completed a three month period of anticoagula-
tion. We present this case as a challenge in the medical management and
screening of individuals with Vascular EDS. Due to the rapidly progressing
nature of aneurysm and rupture, the utility of vascular imaging in preventing
emergent events is questionable.

860/F
Generalized arterial calcification of infancy (GACI) is associated with
biallelic mutations in ABCCB. Y. Nitschke', U. Botschen’, N. Chassaing?,
C. Deshpande®, S. Garber?, R. Chikarmane®, B. Steinmann®, T. Shahinyan’,
L. Martorell®, L. Martin®, R. Terkeltaub™, F. Rutsch’. 1) Department of
General Pediatrics, Minster University Children’s Hospital, Minster, Ger-
many; 2) Department of Genetics, Toulouse University Hospital, Toulouse,
France; 3) Department of Clinical Genetics, Guy’s Hospital, London, UK;
4) Division of Neonatology, Department of Pediatrics, Children’s Hospital
of Philadelphia, University of Pennsylvania School of Medicine, Philadelphia,
PA, USA; 5) Institute of Medical Genetics, St. Peter's University Hospital,
New Brunswick, New Jersey, USA; 6) Division of Metabolism and Molecular
Pediatrics, University Children’s Hospital, Zurich, Switzerland; 7) Arabkir
Joint Medical Centre, Yerevan, Armenia; 8) Department of Genetics, Hospi-
tal Sant Joan de Déu, Barcelona, Spain; 9) Department of Dermatology,
Angers University Hospital, Angers, France; 10) VA Medical Center, Depart-
ment of Medicine, University of California San Diego, San Diego, California.
Generalized arterial calcification of infancy (GACI, MIM 208000) is a rare
autosomal recessive disorder characterized by calcification of the media
and myointimal proliferation leading to arterial stenoses frequently associ-
ated with death in early infancy. In 80% of GACI patients, the disease is
caused by mutations in ENPP1, which encodes ecto-nucleotide pyrophos-
phatase/ phosphodiesterase 1 (NPP1). NPP1 is a generator of extracellular
inorganic pyrophosphate, a physiologic inhibitor of hydroxyapatite deposi-
tion. The genetic cause of 20% of analysed GACI patients remains obscure.
Most recently, mutations in ABCC6 (ATP-binding cassette subfamily C num-
ber 6), the gene associated with pseudoxanthoma elasticum (PXE, MIM
264800), have been found in a male patient with PXE, whose younger
brother died of generalized arterial calcification of infancy at the age of 15
months (Am J Med Genet 152A:118-123; 2010). Unfortunately, no DNA of
the deceased younger brother was available. No ENPP1 mutation was found
in the living family members. We therefore hypothesized that GACI could
be independent of ENPP1, but related to ABCC6 mutations. To prove our
hypothesis, we sequenced all 31 exons and their flanking splice sites of
ABCC6in 18 GACI patients without mutations in the coding region of ENPP1.
Excluding SNPs, we detected in 5 patients 6 different biallelic mutations in
ABCCG6 known to cause PXE and the novel mutation ¢.450insC
(p-A151fsX45). Two patients were homozygous for mutation ¢.3662G>C
(p-R1221H) and ¢.3940C>T (p.R1314W) respectively. The other three
patients were compound heterozygous carriers of at least two of the following
mutations: ¢.2787+1G>T and 3736-1G>A affecting splicing, c.1552C>T
(p.R518X), €.3105-3107delCTT (p.F1036del), c.3940C>T (p.R1314W) and
¢.450insC (p.A151fsX45). Our study emphasizes that GACl is not only asso-
ciated with mutations in ENPP1, but also with mutations in ABCC6, recently
described in PXE. We conclude that deficiencies of NPP1 and ABCC6 lead
to alterations in the same pathogenetic pathway.

861/F

Dysmorphic features, learning disability, immune abnormalities and
predisposition to vasooclusive disease in two sisters: a new autoso-
mal-recessive syndrome? M. Velinov’, N. Dolzhanskaya’, P. Ramas-
wamy?, L. Barinstein?, R.M. Stuart®, P. Kahn*, N. Feldstein®, R.E. Madrid’.
1) NYS Institute for Basic Research in Developmental Disabilities, Staten
Island, NY; 2) Maimonides Infants & Children Hospital Brooklyn, NY; 3)
Columbia University Medical Center, New York, NY; 4) New York University
School of Medicine, New York, NY.

A 20 year-old female patient presented with mental retardation and a
history of Moya moya disease with ischemic strokes at the age of 8. She
had a learning disability prior to the stroke. After the stroke her cognitive
impairment became more pronounced. This patient’'s parents were first
cousins of Middle Eastern origin. The family history was significant for 6
close family relatives, all of whom suffered strokes in their 60s or 70s. The
patient’s 16 year-old sister had learning disability and chronic muscle pain
in her legs. Her EKG showed evidence of mild intraventricular conduction
delay with a QRS duration of 100 msecs with T wave changes suggestive
of myocardial damage. By echocardiogram her ventricular systolic function
was at the lower end of normal. The two sisters had a similar dysmorphic
facial appearance including prominent philtrum, bulbous nose and severe
acne. They both had increased subcutaneous tissue in their faces and slim
bodies. Both sisters were found to have elevated levels of Rheumatoid
factor, C-reactive protein, total IgM and erythrocyte sedimentation rate on
repeat measurements. Comprehensive laboratory testing for rheumatoid/
autoimmune disorders was negative. Chromosome analysis and array CGH
analysis were normal. Muscle biopsy was done on the younger sister and
revealed normal morphology. Genome array expression analysis on periph-
eral native lymphocytes showed abnormal expression levels of a number
of immune response-associated genes in both patients compared to healthy
controls. Significant up-regulation was observed in the gene RNF125, a
gene involved in T lymphocyte activation. Most significant down-regulation
was observed in the gene IFIT1 that is involved in suppression of anti-viral
responses. We propose that these two sisters suffer from a new autosomal-
recessive syndrome. Carrier status for the reported condition may predis-
pose to strokes as observed in family relatives.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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862/F
A Spectrum of Mutations found in Noonan Syndrome. K.M.B. Vinette’,
S.M. Kirwin’, E. Hopkins?, K. Gripp?, C. Jornlin’, N. Manolakos’, V. Funa-
nage’. 1) Molec Diagnostics Lab, Nemours/A | duPont Hosp, Wilmington,
DE; 2) Medical Genetics, Nemours/duPont Hosp for Children, Wilming-
ton, DE.

Objective: As a Molecular Diagnostics Laboratory in a pediatric setting,
we encounter a wide variety of Noonan and LEOPARD syndrome associated
mutations. These clinically related disorders are caused by a family of genes
encoding the RAS/MAPK cell signaling pathway. We describe here several
novel changes found in patients with a clinical diagnosis of Noonan syndrome
referred for molecular testing. Methods: A 5-tiered sequencing approach
with sequential testing for the genes associated with Noonan syndrome is
performed in our laboratory. The typical order is as follows: PTPN11, SOS1,
RAF1, KRAS and SHOC2. Results: A total of 65 probands and 21 family
members were tested for mutations consistent with Noonan syndrome. 1)
PTPN11, [n=47], 14 (30%) samples positive, showing 10 different mutations.
Two patient results were found of great interest, as one patient carries two
different mutations within exon 3 in cis (1 novel and 1 previously described);
another patient carries a previously described mutation within exon 4 and
a second change (deletion of at least exon 4) in trans. 14 family members
were tested with 2 positives. 2) SOS1, [n=28] with 4 confirmed mutations
(14%), 3 previously described and one novel mutation. 3) RAF1, [n=33] 5
patients positive (15%), and interestingly, no parent [n=3] was found to carry
their child’s mutation. 4) KRAS, [n=24] 2 patients were found to carry a
mutation (8%); one determined to be de novo and the other mutation was
previously described. 5) SHOC2, no mutations were detected in 5 patients
tested. Conclusion: Molecular testing confirmed a suspected diagnosis of
Noonan syndrome in 25 of 65 patients (38%), with mutations in PTPN11 in
14 of 25 mutation positive individuals (56%), SOS1 in 4/25 (16%), RAF1 5/
25 (20%), and KRAS 2/25 (8%). This mutation distribution is consistent with
previous data suggesting that about half of all cases are due to PTPN11
mutations, and that changes in KRAS are less common than those in RAF1
and SOS1. This mutation spectrum supports the use of our sequential testing
strategy, as the percentage of positive results for each gene sequenced is
higher than it would be if all genes were studied in parallel.

863/F
Severe course of Alagille syndrome associated with a novel NOTCH2
mutation. C. Zweier’, G. Hammersen?, R. Behrens®, C. Glaser?, C.
Schmidt*, A. Miiller®, H.E. Ulmer®, A. Rauch™®. 1) Institute of Human Genet-
ics, University Erlangen-Nuremberg, Erlangen, Germany; 2) Cnopf's Pediat-
ric Hospital, Nuremberg, Germany; 3) Zentrum fiir Neugeborene, Kinder
und Jugendliche, Stidklinikum, Nuremberg, Germany; 4) Institute of Human
Genetics and Medical Biology, Halle, Germany; 5) Department of Paediatric
Cardiology, University Medical Centre, Heidelberg, Germany; 6) Institute of
Medical Genetics, University of Zurich, Schwerzenbach-Zurich, Switzerland.
Alagille syndrome is a multisystemic disorder with hepatic bile duct paucity
and cholestasis in association with other manifestations. In most of the
cases haploinsufficiency of JAG1 can be identified as causative for the
disease. Only recently also mutations in NOTCH2, the receptor of Jagged
1, have been shown to cause Alagille syndrome in two families. We report
on the third mutation in NOTCH2 associated with an unusual severe course
of Alagille syndrome with systemic arterial dysplasia. The male patient was
born small for gestational age and the neonatal period was complicated by
bilateral pneumothorax, renal insufficiency, persistent ductus arteriosus,
arterial hypertension and cholestasis. No ophthalmologic or skeletal anoma-
lies were found. At the age of 6 months the boy was dystrophic and showed
jaundice and alopecia. In the further course he developed hyperparathyre-
oidism and recurrent crises with seizures, hypoxia and lactate acidosis.
Extensive metabolic testing showed no abnormal results, liver biopsy
showed moderate cholestasis and mild hypoplasia of bile ducts. At the age
of 12 months the patient started to sit and spoke first words. Because
of increasing hypertension of the pulmonic arteries intracardiac catheter
examination was performed which revealed filiform endings of the peripheral
vessels and furthermore hypoplasia and multiple stenosis of the aorta and
large arteries. The patient deceased at the age of 15 months. Karyotyping
with FISH-analysis at the JAG1-Locus, JAG1 sequencing and MLPA had
revealed normal results. NOTCH2 sequencing showed the novel de novo
splice site mutation ¢.6027G>A. This is the third mutation in NOTCH2,
confirming its causative role in Alagille syndrome. If the severe vascular
phenotype is an effect of the novel NOTCH2 mutation or an extreme manifes-
tation within the Alagille spectrum regardless of the underlying gene
remains unclear.

864/F

HEMATOLOGIC DIAGNOSIS OF MUCOPOLISACCHARIDOSIS
(MPSs)IN PEDIATRIC PATIENTS FROM THE DEPARTMENT OF GENET-
ICS. TWO CASES REPORT, HOSPITAL PARA EL NINO POBLANO,
MEXICO. P. Sanchez-Meza’, J.M. Aparicio-Rodriguez?#, M.L. Hurtado-Her-
nandez®, |. Marroquin-Garcia®. 1) Hematology; 2) Genetics; 3) Cytogenetics,
Hospital para el Nino Poblano, Puebla; 4) Estomatology, Benemerita Uni-
versidad Autonoma de Puebla, Mexio.

INTRODUCTION. The mucopolysaccharidosis (MPSs) are rare genetic
disorders in children and adults. They involve an abnormal storage of muco-
polysaccharides, caused by the absence of a specific enzyme. Without the
enzyme, the breakdown process of mucopolysaccharidosis is not completed.
Development and the function of various organs of the body. The MPS
diseases are part of a larger group of disorders known as Lysosomal Storage
Disorders (LSDs). A deficiency in the activity of a specific protein (enzyme)
is observed in our body cells. MATERIAL AND METHODS. At hematology,
the type of MPSs was diagnosed as MPS type VI or Maroteaux Lamy
syndrome taking in consideration; some lymphocytes has multiple blue intra
lysosomal granulations, big vacuoles and different granulations size. The
monocytes had more and bigger blue intra lysosomal granulations than
normal. All mature neutrophils had also a huge quantity of blue intra lyso-
somal granulations that can not be different from those toxic cell granulations.
However, in both patients from this study, blue granulations were observed
into the esosinophils, such granulations had different size, shape and color
that varied from gray to black. CONCLUSION. The role of lysosomes is to
degrade final material made by these cells into simpler products in order to
be used again. This process requires the sequential action of different
enzymes. If one of these enzymes is present in insufficient amounts, the
recycling process cannot proceed and the undegraded material remains
stored within the lysosome and, therefore, the cell. leading to the emergence
of hematological and clinical symptoms. It is important to mention that lyso-
somal granulation storage in both hematological cells ( eosinophils y neutro-
phils) are patgnomonic characteristics in order to confirm with the clinical
symptoms MPSs. Therefore we considered that hematological morphology
became a very powerful tool in this metabolic diseases. Some of the MPSs
are inherited in a autosomic recessive trait, as MPS Il or Hunter Syndrome,
the MPS diseases are caused by a recessive gene. Where both parents
are considered as healthy carriers. However only the Hunter syndrome has
a different form of inheritance as sex-linked where females may be carriers
of the disease. The early genetic diagnosis is important since some of the
MPSs have already enzymatic treatment and not only the clinical manifesta-
tions are stopped but the quality of life is improved.

865/F

TRPV4 gene analysis in three Brazilian patients with skeletal dyspla-
sias - A novel mutation in metatropic dysplasia. G.L. Yamamoto', F.B.
Piazzon’, M.C. Moreira?, L.A.N. Oliveira?, C.A. Kim", A.C. Pereira®, D.R.
Bertola’. 1) Unidade de Genética Médica, Instituto da Crianga, Faculdade
de Medicina da Universidade de Sao Paulo, Sdo Paulo, S&do Paulo, Brazil;
2) Radiologia, Instituto da Crianca, Faculdade de Medicina da Universidade
de Sao Paulo, Sao Paulo, Sdo Paulo, Brazil; 3) Laboratério de Biologia e
Cardiologia Molecular, InCor, Faculdade de Medicina da Universidade de
S&o Paulo, Sdo Paulo, Sdo Paulo, Brazil.

The TRPV4 gene, that codes a calcium-permeable ion channel, is associ-
ated with several previously considered distinct skeletal dysplasias - autoso-
mal dominant brachyolmia, spondylometaphyseal dysplasia Kozlowski type,
metatropic dysplasia, spondyloepiphyseal dysplasia Maroteaux type and
parastremmatic dysplasia. Due to their rarity, few patients have been
screened for mutations in this gene, but it seems that these disorders are
allelic conditions. It is therefore important to evaluate additional patients,
especially from different populations to confirm this specificity and to expand
the mutational spectrum. We performed a bi-directional sequencing analysis
of the TRPV4 gene in three patients, one presenting a clinical/radiological
diagnosis of spondylometaphyseal dysplasia Kozlowski type and additionally
a mild ventriculomegaly, and two with diagnosis of metatropic dysplasia,
one with a mild form and the other severe with death due to respiratory
compromise at 4 months of age. The results showed p.A594H, p.P799L
and p.W733G mutations in the TRPV4 gene, respectively. The latter is a
novel mutation which Polyphen analysis predicts damage to the protein.
The other two mutations found in our patients were highly prevalent in the
few cases described by different groups. None of the parents carried the
specific mutation found in their child. These results corroborate the fact that
spondylometaphyseal dysplasia Kozlowski type and metatropic dysplasia
are caused by different mutations in the TRPV4 gene, all in heterozigosity.
The presence of ventriculomegaly in a patient with spondylometaphyseal
dysplasia Kozlowski type could be coincidental or this SNC abnormality
could be part of this skeletal dysplasia. Further clinical description of other
cases is necessary to confirm this association.
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866/F
Survival of a Male Mosaic for PORCN Mutation with Mild Focal Dermal
Hypoplasia Phenotype. K. Kosaki’, H. Yoshihashi?, H. Ohki?, A. Ishiko®.
1) Dept Pediatrics, Keio Univ, Tokyo, Japan; 2) Dept Clin Genet, Tokyo
Metropolitan Childrn’s Med Ctr; 3) Dept Dermatol, Keio Univ, Tokyo, Japan.
We report a 46,XY boy with a mild FDH phenotype who had both wild-
type and mutated copies of the PORCN gene and was, therefore, mosaic
for the mutation. He had cutaneous syndactyly, hydronephrosis, and nail
dystrophy. Small whitish depigmented spots, which were slightly depressed
from the skin surface, were distributed linearly on the trunk and arms. Aside
from these findings, streaks of brown-pigmented macules were seen on the
dorsal aspect of the legs. Both the linear arrangement of the whitish spots
and the streaks of pigmented macules followed the lines of Blaschko. The
phenotype of the patient, who did not exhibit cribriform atrophy, telangiecta-
sia or fat herniation, seemed to be much milder than that of typical female
patients with FDH. Analysis of the genomic DNA extracted from the periph-
eral lymphocytes revealed a transition 129 (G to A9 within exon 1 of PORCN,
which leads to a non-sense mutation W43X. The percentage of peripheral
lymphocytes carrying a mutation was estimated to be 50% by the subcloning
and sequencing of individual clones of the PCR product amplified across
the mutation. This patient’s case history provides further molecular evidence
supporting the concept that “male FDH” does exist and that typical features
such as telangiectasia and fat herniation are sometimes abs.

867/F

A Case of Suspected Ankyloblepharon-ectodermal dysplasia-clefting
syndrome(AEC) from Iran with possible autosomal recessive inheri-
tance. H. Pour-Jafari’?, R. Yadegarazari’, B. Pourjafari?, A. Yazdanfar®,
S. Irani*, F. Talebzadeh? K. Hasrak’. 1) Molec Med & Gen, Sch Med,
Hamadan Un, Hamadan, Iran; 2) Research Center for Molecular Medicine,
Hamadan University of Medical Sciences, Hamadan, Iran; 3) Dermatology
Dept., School of Medicine, Hamadan University of Medical Sciences, Hama-
dan, Iran; 4) Oral Pathology Dept., School of Dentistry, Hamadan University
of Medical Sciences, Hamadan, Iran.

Ankyloblepharon-ectodermal dysplasia-clefting syndrome or Ankylobleph-
aron filiforme adenatum-ectodermal dysplasia-cleft palate syndrome (AEC)
is one of at least 150 known types of ectodermal dysplasia. These disorders
affect tissues that arise from the ectodermal germ layer, such as skin, hair,
and nails. According to most references, it is an autosomal dominant disorder
and caused by different mutations in TP73L (p63) gene. In the other hand
some studies have showed an autosomal recessive mode of inheritance.
We report a case with AEC syndrome and possible autosomal recessive
inheritance from Iran. The patient was an 8-month-old girl, with ankylobleph-
aron filiforme adnatum, cleft palate and skin erosions at birth. She had
parental consanguinity and presented many of major and minor criteria of the
disease. Other disorders like CHAND syndrome, Rapp-Hodgkin syndrome,
ectrodactyly-ectodermal dysplasia-clefting (EEC) syndrome and other con-
genital ectodermal dysplasia diseases can mimic AEC syndrome because
of similar and overlapping clinical features. Those points were considered
in our study, but her clinical features had no conformity and we rolled them
out according to diagnostic criteria of the mentioned disease. However,
more studies need to be done for revealing the type of molecular defect
and definite pattern of inheritance.

868/F

POMC gene mutation analysis and genotype-phenotype correlations
in two ;)atients with early-onset obesity. Y. Yang’, M.S. Mendiratta®, A.
Balazs?, A. Willis', L. Potocki’, V.C. Sheffield®, L.P. Karaviti?, C.M. Eng’. 1)
Department of Molecular and Human Genetics, Baylor College of Medicine,
Houston, TX; 2) Department of Pediatrics, Baylor College of Medicine, Hous-
ton, TX; 3) Department of Pediatrics, University of lowa, lowa City, IA.

Pro-opiomelanocortin (POMC) is the precursor protein for several peptide
hormones including adrenocorticotropic hormone (ACTH), melanocyte-stim-
ulating hormones (MSH) o, B, and vy, and B-endorphin. The POMC gene,
as well as four other genes in the leptin signal pathway, LEP, LEPR, PCSK1,
MCA4R, is associated with rare, monogenic forms of obesity. Additional phe-
notypes caused by bi-allelic POMC mutations include adrenal insufficiency
due to lack of ACTH and red hair pigmentation due to MSH deficiency. The
latter may be less obvious in patients of ethnic groups other than Caucasian.

We have recently developed clinical test for POMC gene sequencing and
identified POMC mutations in two patients with early-onset obesity. The first
patient is an 18-month Hispanic girl with a history of adrenal deficiency,
obesity and developmental delay. The patient was found to be homozygous
for a novel c.231C>A (p.Y77X) nonsense mutation in the POMC gene.
Parental studies showed that both parents were heterozygous for the muta-
tion and therefore confirmed the homozygous state of the mutation in the
patient. This deleterious mutation introduces a premature stop codon at
amino acid position 77 of the POMC protein and is predicted to result in
absence of hormones encoded downstream of the mutation, namely y-MSH,
ACTH, 0-MSH, B-MSH, and B-endorphin. The second patient is a 20-month
Caucasian boy with morbid obesity, tall statue, rapid excessive weight gain
and developmental delay. A heterozygous ¢.706C>G (p.R236G) missense
mutation was identified in the POMC gene of this patient. A second mutation
was not detected. The ¢.706C>G (p.R236G) mutation in the heterozygous
state was previously reported in patients with obesity but not affected by
adrenal insufficiency or red hair pigmentation. In vitro and populations stud-
ies indicated that the mutation may confer an inherited susceptibility to
obesity by producing an aberrant B-MSH/B-endorphin fusion protein that
competes with the nature product for MC4R binding and interferes with
central melanocortin signaling.

In summary, we have identified a novel nonsense mutation and a pre-
viously characterized missense mutation in the POMC gene of two obese
children. In addition to confirmation of diagnosis, the clinical molecular testing
of POMC mutations may provide better understanding of genotype-pheno-
type correlations and enable better disease management and genetic coun-
seling.

869/F

A case of Congenital Hypomyelinating Neuropathy, a rare disorder and
expanding the natural history. A. Alfares’, S. Melangon’, N. Braverman’,
C. Hawkins?. 1) Department of Medical Genetics, McGill University Health
Center, Montreal, QC, Canada; 2) Dept of Paediatric Laboratory Medicine,
The Hospital for Sick Children, Toronto, ON, Canada.

Congenital hypomyelinating neuropathy (CHN) is characterized clinically
by early onset of hypotonia, areflexia, distal muscle weakness, and very
slow nerve conduction velocities (NCV). Only 8 cases have been previously
reported. The neonatal forms of CHN feature severe decreased myelin
sheath formation and are associated with defects in the Myelin Protein Zero
(MPZ) or in the Early Growth Response 2 (EGR2) genes. Myelin protein-
zero is the major structural protein of peripheral myelin, accounting for
more than 50% of the protein present in the sheath of peripheral nerves.
Expression of the MPZ gene is restricted to Schwann cells. Mutations in
the MPZ gene cause distinct neurologic diseases, including CHN, Déjérine-
Sottas syndrome (DSS), and CMT1B. The protein encoded by EGR2 is a
transcription factor targeting genes critical for myelination in Schwann cells.
Defects in EGR” are associated with Charcot-Marie-Tooth disease type 4E
(CMT4E), CHN with early-onset slow NCV and a Déjérine-Sottas syndrome-
like presentation. Respiratory dysfunction and cranial nerve abnormalities
may also occur. We describe a new case of CHN in an infant with diffuse
hypotonia and weakness, mild dysmorphic features and joints contractures.
A nerve biopsy confirmed the diagnosis of CHN by showing diffusely thin
myelin sheaths. Molecular analysis of MPZ, EGR2 and seven other genes
associated with CHN or CMT failed to identify any pathological variants.
This case provides additional insights into the natural history of this rare
congenital disorder and suggests that (1) there are mutations in these genes
not identifiable by routine gene sequencing, or that (2) since the sensitivity
of mutation detection in these genes is low, perhaps defects in other genes
involved in myelin synthesis pathways might cause this disorder. We will
review these potential candidates.
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870/F

IL1IRAPL1 Gene Deletion as a Cause of X-linked Mental Retardation.
J.A. Hellings, E.L. Youngs, M.G. Butler. Departments of Psychiatry & Behav-
ioral Sciences and Pediatrics, University of Kansas Medical Center, Kansas
City, KS 66160.

Mental retardation affects approximately 2% of the population with males
outnumbering females due to involvement of over 300 genes on the X
chromosome. The most common form of X-linked mental retardation (XLMR)
is fragile X syndrome. We report a family with an apparent XLMR pattern
with both the proband and his mother having an Xp21.3 deletion detected
with chromosomal microarray analysis involving the IL1RAPL1 gene. He
was born full term, walked at 16 months and had first words at 8 months.
A normal chromosome study was reported at 4 years of age. Our proband
has one full brother with learning problems and a maternal half brother with
47,XYY syndrome and mental retardation. Learning problems were reported
in two maternal uncles, one maternal aunt and three cousins. The proband’s
mother attended special education classes and dropped out of school in
the eleventh grade. On physical examination at 15 years, 9 months of age,
our proband was cooperative and had a normal height, weight and head
circumference. He had prominent supraorbital ridges, an anterior tilt to his
head, deep set eyes, a sloping forehead with a broad face, synophrys and
anterior hair whorls, and a short prominent nose with a long wide philtrum.
He presented with atypical autism, ADHD, self-injury, impulsive aggression
and an 1Q of 55 with limited expressive language. A chromosomal microarray
study showed a 950 kb deletion (located at 29.13 to 30.08 Mb from pter)
involving bands Xp21.3-p21.2. The interleukin 1 receptor accessory protein-
like 1 (IL1RAPL1) gene located in this region was partially deleted and
confirmed by FISH. The proband’s mother had the same deletion. IL1RAPL1
is highly expressed in the postnatal brain, specifically hippocampus sug-
gesting a specialized role in memory and learning abilities. This gene is
coined mental retardation, X-linked 21; MRX21 (OMIM 300143) and illus-
trates the importance of interleukin signaling pathways and the immune
system in cognitive function. Hence, our family is the third reported with
involvement of this gene in causing XLMR and the first identified with chromo-
somal microarray studies. Our proband showed similar dysmorphic features
noted in previously reported males including a broad face with sloping
forehead, ptosis, synophrys, prominent suprorbital ridges and nasal root,
long and wide philtrum and a small mouth. Additional reports are needed
to further characterize whether syndromic features are related to distur-
bances of this gene.

871/F

Ablepharon Macrostomia syndrome, a heterogeneous disorder: evi-
dence for both autosomal dominant and recessive inheritance. S. Kal-
lish?, SP. Bartlett?3, JA. Katowitz*°, DM. McDonald-McGinn"-6, EH.
Zackai™®. 1) Division of Human Genetics, Children’s Hospital of Philadelphia,
Philadelphia, PA; 2) Division of Plastic Surgery, Children’s Hospital of Phila-
delphia, Philadelphia, PA; 3) Department of Plastic Surgery, University of
Pennsylvania School of Medicine, Philadelphia, PA; 4) Division of Ophthal-
mology, Children’s Hospital of Philadelphia, Philadelphia, PA; 5) Division of
Ophthalmology, University of Pennsylvania School of Medicine, Philadel-
phia, PA; 6) Department of Pediatrics, University of Pennsylvania School
of Medicine, Philadelphia, PA.

Ablepharon Macrostomia syndrome (AMS) is a rare syndrome character-
ized by absent eyelids, fusion defects of the mouth, abnormal ears, ambigu-
ous genitalia, skin findings, and speech delay. We present three patients
with features of AMS.

Patient 1 was noted prenatally to have micrognathia, finger anomalies,
and club feet. At birth she was found to have deficient skin of the eyelids
and lips, macrostomia, absent nipples, and hypoplastic labia majora and
minora. Examination of her extremities revealed 1st-2nd finger syndactyly.
Her left hand had a small left thumb, which was syndactylous with the 2nd
digit. Her feet had total syndactyly of digits 2 through 5 bilaterally, with
partial syndactyly of the 1st digit. They were medially rotated bilaterally. Her
development was normal at 7 months of age. Syndactyly of the toes has
been reported once before in association with AMS, in two siblings. One
had typical features of AMS and the other had overlapping features of AMS
and Fraser syndrome (in which syndactyly is more common), suggesting
autosomal recessive inheritance (Cavalcanti et al, Am J Med Genet 2007).

Patient 2 presented prenatally with an omphalocele. At birth she was also
noted to have exophthalmos, absent eyelids, abnormal ears, and a large
mouth with unfused labial commissures. On examination, she was found to
have the hair abnormalities typical of AMS and hypoplastic labia of her
genitals. Her development was normal at 2 months of age. Patient 3 is the
father of patient 2. He also had an omphalocele. He had hypoplastic ears,
minimal eyelid tissue with sparse eyebrows, and absent labial commissures
of the mouth. His hands had single palmar creases with webbing of his
fingers. The diagnosis of AMS in both father and daughter in this family
suggests autosomal dominant inheritance. One other family with autosomal
dominant inheritance of AMS has been reported (Ferraz et al, Am J Med
Genet 2000).

Fewer than 20 patients with AMS have been described in the literature
thus far. These patients represent further clarification of the features of AMS,
including more severe foot anomalies than previously described. These
cases also provide further evidence that AMS is a heterogeneous disorder,
demonstrating both dominant and recessive inheritance.

872/F
Axenfeld-Rieger, microce1phaly and congenital hypothyroidism: A New
Syndrome? E. McPherson’, C. Zaleski', I. Zador', H. Murali’, A. Grajewski?.
1) Marshfield Clinic, Marshfield, WI; 2) University of Minnesota, Minneapo-
lis, MN.

We report a family in which 8 individuals in 3 generations have had anterior
chamber abnormalities, primarily Axenfeld-Rieger anomaly along with vary-
ing combinations of congenital hypothyroidism, microcephaly, develop-
mental delay and minor limb anomalies. Although they have minor facial
anomalies similar to other patients with Rieger syndrome (flat midface, thin
upper lip), these individuals do not fit any of the known syndromes with
Axenfeld-Rieger anomaly such as Rieger syndrome type 1 (with hypodontia
and periumbilical abnormalities due to mutations in PITX2), Rieger syndrome
type 2 ( dental, hearing, and cardiac anomalies, hydrocephalus), Rieger
syndrome type 3 (cardiac and sensorineural hearing loss due to mutations
in FOXC1), Axenfeld-Rieger with leukoencephalopathy (due to mutations
in COL4A1), or other syndromes with anterior chamber anomalies such as
SHORT syndrome or Peters Plus. Furthermore, one affected child with
bilateral congenital glaucoma due to Rieger anomaly, congenital hypothy-
roidism, microcephaly with OFC -3SD, and developmental delay tested
negative for mutations in PITX2 and FOXC1. He also had a normal karyotype
(46,XY), CGH microarray and extensive biochemical testing including lac-
tate, pyruvate, very long chain fatty acids, amino acids, organic acids, carni-
tine, acylcarnitine profile, and carbohydrate deficient transferrin all with nor-
mal results. An MRI of his head showed only minimal volume loss. Expres-
sion of the condition varied among family members. One obligate
heterozygote was said to be normal but never had a detailed examination.
Anterior chamber abnormalities including Axenfeld-Rieger anomaly, glau-
coma and/or retinal detachment were found in all 8 affected. 4 had congenital
hypothyroidism. 5/6 with known head measurements were microcephalic
and the 6th had an OFC just above the 3rd percentile. 4 had hearing loss.
4 had developmental delays not attributable to vision or hearing impairment.
All who were closely examined had minor limb anomalies (including one
with hypoplastic toes and one with severe metatarsus adductus). We believe
this family has a new autosomal dominant syndrome with Axenfeld-Rieger
anomaly, congenital hypothyroidism, microcephaly, developmental delay,
hearing loss and minor limb anomalies.

Copyright © 2010 The American Society of Human Genetics. All rights reserved.
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873/F

Mild Cornelia de Lange phenotype with single central incisor and inser-
tional polydactyly. J. Ranells, T. Ferlita, P. Newkirk. Dept Pediatrics, Univ
South Florida Col Med, Tampa, FL.

A 33 month old male was evaluated for unusual polydactyly with extra
digit between the 4th and 5th fingers of the left hand, left choanal stenosis,
left cryptorchidism and dysmorphic features. Physical exam showed height
of 90 cm (25th centile), weight 12.1 kg (10th centile), OFC 47 cm (2nd
centile), narrow forehead, epicanthal folds, long lashes, slight synophros,
inner canthal distance 2.2 cm (10th centile), outer canthal distance 7.3 cm
(30th centile), palpebral fissure length 2.3 cm (mean 2.5 cm), short broad
nose with upturned tip, narrow philtrum with bowed upper lip, single upper
central incisor, narrow palate with deep bilateral grooves, prominent ears,
micrognathia, left mandibular spur, flattened umbilicus, left simian crease,
hand and finger length <3rd centile, 5th finger clinodactyly with single flexion
crease, minimal syndactyly of toes 2-3 and mild speech delay. Mild Cornelia
de Lange syndrome (CdLS) was suspected. Brain MRI scan, echocardio-
gram, renal sonogram, 1.8 million SNP chromosome microarray and NIPBL
analysis (research, courtesy of Dr. Krantz) were normal. Prenatally, reduced
fetal activity and oligohydramnios were noted. Delivery was by cesarean
section at 36 weeks for poor biophysical profile. Birth weight was 2520 gm,
length 46 cm and OFC 34 cm. Radiographs showed distal left radius slightly
smaller than right. He had severe GE reflux. Thickened bony cartilage was
encountered during placement of a right lacrimal duct stent. At age 7 years,
height is 103.6 cm (10th centile), weight 18.7 kg (50th centile), OFC 48.7
cm (2nd centile). He has lateral nasal prominences, mandibular spurs, short
neck, glandular hypospadias, ulnar loops on all digits except left 2nd finger
with radial loop, high pitched nasal voice and mild anxiety. He is sociable,
has mild speech and fine motor difficulties. A brother was stillborn at term,
birth weight 2.3 kg. He had single umbilical artery, bilateral bilobed lungs
and heterotopic spleen within the tail of the pancreas. Karyotype was normal.
CdLS is a complex developmental disorder with wide phenotypic variability.
Mutations in NIPBL, SMC1A and SMC3, encoding proteins in the cohesin
pathway, have been identified in 55-60% of affected individuals. Recognition
of variant phenotypes may lead to identification of other genes involved in
the pathogenesis of CdLS.

874/F

Craniosynostosis: Thinking Beyond FGFR and TWIST! E.H. Zackai’,
S.P. Bartlett?, L.A. Whitaker®, T. Shaikh?, N.B. Spinner®, D.M. McDonald-
McGinn’. 1) Division of Human Genetics; 2) Division of Plastic Surgery; 3)
Department of Pathology and Laboratory Medicine, The Children’s Hospital
of Philadelphia, University of Pennsylvania School of Medicine, Philadel-
phia, PA.

Craniosynostosis may occur alone or in association with well-described
syndromes due to mutations in FGFR1, FGFR2, and FGFR3 or as a result
of mutations/deletions/duplications in TWIST. Here we report 4 patients with
craniosynostosis whose presentations were not consistent with a classic
syndrome. Of these, 2 were found to have chromosomal aneuploidy sug-
gesting the possibility of new associated loci and 2 with metopic synostosis
and polysyndactyly were found to have GLI3 mutations suggesting a novel
association. Patient 1, a 4-year-old male presented with pancraniosy-
nostosis, hypertelorism, hearing loss, laryngotracheomalacia and develop-
mental delay. Using array studies he was found to have a 4q27-q31.22
microdeletion. Of note, Del Valle Torrado reported a similarly affected patient
with a cytogenetically visible deletion in 1982 thus suggesting a potential
locus for craniosynostosis in this region which we may now have narrowed by
use of the array. Patient 2, a 3-month-old female presented with unicoronal
craniosynostosis, IUGR, and an umbilical hernia. She was found to have
trisomy 9 mosaicism in 50% of her lymphocytes. Interestingly, coronal synos-
tosis with trisomy 9 mosaicism has been reported previously (Diaz-Mares
1990; Kaminker 1985; Mantagos 1981; Tarani 1994). Patients 3 & 4 with
metopic craniosynostosis and polysyndactyly were found to have mutations
within the last thir