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from the CiitiZEn DataDASE. ........eveieieiiereree sttt sttt ens 2426
PB4469 ClinGen Glaucoma Expert Panel curation guidelines improve MYOC variants classification.
............................................................................................................................................................ 2427
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PB4471 Cloud-scale training and education in the NHGRI Analysis, Visualization, and Informatics
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CAT, a nation-wide PatieNt FEQISIIY ........ccuerieieirieeriesesteeee ettt bbb 2431
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PB4479 Development of a Korean imputation reference panel for imputing variants within the major
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............................................................................................................................................................ 2447
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PB4519 t Introduction to the Health and Medical Research Resources Information center in Korea
National Institute of Health:focusing on Clinical & Omics Data Archive (CODA)......c.ccoceverveuennne. 2477
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PB4520 Investigating the complex genomic structure of the low-affinity FCGR locus under different

copy number states in healthy donors using long-range SEQUENCING. ......c.eevveereereereeeieeieeeeseerenens 2478
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............................................................................................................................................................ 2489
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PB4544 Quantifying the incredible pleiotropy of microRNAs: focusing ChatGPT on the literature 2501
PB4545 t RefSeq Annotation and Curation of the T2T-CHM13 Human Genome Assembly........... 2502
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PB4546 Repository of Alzheimer's Disease and Related Dementia (RADR) and its application to
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............................................................................................................................................................ 2514
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PB4565 The POPGEN project: building a French reference panel of genomes........cccccoevvevveennenee. 2520

PB4566 t The World’s Largest Methylation Data Cohort: The Million Veteran Program increases its
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PB4570 Unveiling the spectrum of genetic variants intheKorean population: whole genome sequencing
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PB4573 VanDyPlot, an interactive gene-specific variant visualization interface. ...........c.cccceeveenene. 2528
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............................................................................................................................................................ 2562
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............................................................................................................................................................ 2577
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............................................................................................................................................................ 2578
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The current pace of genomic sequencing for patient-derived samples is unprecedented. However, the methods
available for the interpretation of the effects of genetic changes on the patient’s phenotype is in its early stage of
development and is largely dependent of the information derived from individual sequence or their horologes.
Sequence-based pathogenicity prediction performs well for some genomic variants but fails to confidently rank
variants of uncertain significance (VUS). There are numerous immune deficiency syndromes that are associated
with genetic variations unique to individual patients. In this study we have developed a method for genomic
interpretation of variation by mathematical combination of features derived from sequence and their 3D structures.
The method has been developed on one of the most vulnerable RAG1/RAG2 protein complex, central to the
immune system. The variant effect prediction model was developed by leveraging enzymatic activity values of 182
clinically observed missense variants of RAG1 and RAG2. An efficient regression model was built and tested on a
set of experimental data, a test set not used in model development, separately for RAG1 (R2 = 0.914 and enzyme
activity RMSE = 10.34%) and RAG2 (R2 = 0.973; RMSE = 9.57%) to predict RAG activity changes from a
combination of sequence- and structure-based scores. Such a model with ~10% of RMSE was further used for
assessment of 711 RAG1/RAG2 variants obtained from various databases. Thus, we have demonstrated the
development of advanced methods which has potential generalize the assessment of effect of genetic variation of
clinically significant genetic products in rare diseases and cancers.
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Deciphering the effects and mechanisms of genetic variants is essential in human genetics and precision medicine.
Traditional GWAS approach suffers from low statistical power and lack of causality. Recently, deep-learning based
models were developed to extract sequence information de novo to predict functional variant effects on nearby
regions. However, due to the large-scale cell-type specific multi-omic data and complex chromatin folding
conformation, it is extremely difficult to prioritize functional genetic variants and delineate their multi-level effects,
including TF binding, epigenetics, gene expression, and long-range chromatin contacts. Here we developed
3DVariantVision, a new deep learning-based multi-modal framework to provide the comprehensive vision on
genetic variant effects from genotype to phenotype by integrating diverse panels of genome-wide datasets, including
ChlP-seq, Hi-C, and eQTL summary statistics. Relying on DNA sequence only, 3DVariantVision demonstrates
superior performance to predict candidate functional genetic variants and their disruptive effects on specific TF
bindings, histone modifications, enhancer-promoter interactions, and gene expression, leading to boosted capability
of eQTL discoveries. By capturing the non-linear complex regulatory grammar across multiple levels of features and
across long-range genomic distances, 3DVairantVision accurately identifies the distal target genes of non-coding
variants, revealing novel mechanistic insights into trait-associated variants beyond traditional GWAS and TWAS
studies.
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Mapping genetic variation to transcriptome activity at a population level is a robust approach to linking regulatory
mechanisms to traits and diseases, allowing both association and causality to be inferred. Here, we present a large
study of predominantly healthy individuals from Qatar Biobank, combining whole genome sequencing (WGS) (30x
coverage; n=6,216) and whole blood RNA-Seq (20-100 M reads; n=2,127) data to build a comprehensive catalogue
of genetic variants regulating various transcription traits. Investigating the effects of single nucleotide
polymorphisms (SNPs), insertions/deletions (Indels), and structural variants (SVs) on gene expression, splicing
(isoform-level and intron-level), and allelic expression (variant-level and gene-level) in cis, identifying ~12 million
novel associations of eQTLs, isoQTLs, sQTLs, and aseQTLs. We co-localized the QTL signals with a GWAS on
6,218 subjects from the same QBB cohort, featuring 45 clinically relevant traits. With this analysis, we colocalized
40 causal SNPs in 30 genes and validating 8 which were previously linked to the GWAS traits, while establishing
novel trait relationship between 22 genes. Our colocalization analysis also led to finetuning the associations for 9
SNPs where the identified QTL gene was other than the most proximal gene to the GWAS SNP, an example is our
identified QTL rs11234557 for SUGP1 with an established role in lipid homeostasis. Allele frequency analysis of
our fine-mapped QTL SNPs revealed significant differences between the Arab major sub ancestries and the East
Asian (EAS) ancestry from the 1KG. IPA enrichment analysis for the corresponding genes revealed a signature for
viral infection, cancer, endocrine disorders, immunological and inflammatory disease for the causal variants with
varying frequencies with respect to EAS as opposed to respiratory, hematological, cardiovascular, and hepatic
disease for South Asians (SAS). This study produced the largest whole blood multi-QTL resource available to date
based on non-imputed data and samples, uniformly generated and processed in a single center. By revealing novel
loci in a Middle Eastern population, this resource illustrates the need for greater diversity in public reference
datasets in order to gain more complete understanding of functional impact of genetic variation in the global human
population.
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The factors driving initiation of pathological expansion of tandem repeats remain largely unknown. Late-onset
spinocerebellar ataxia type 27B caused by intronic GAA repeat expansions in FGF14 has recently been discovered
as one of the most common genetic causes of adult-onset ataxia worldwide. Initial observations suggested that
intermediate and expanded FGF14 alleles are highly unstable in the germline. Leveraging long-read PacBio HiFi
sequencing on 2,191 individuals and Sanger sequencing on 339 individuals, we here investigated if sequence
variants in or near the FGF14 repeat locus affect the meiotic stability of the locus. We identified a 5’-flanking 17-bp
deletion-insertion in 70.34% of alleles (3,463/4,923) which is uniquely associated with alleles containing fewer than
30 GAA repeat units (odds ratio: 44,158, 95% confidence interval: 13,981 - 139,474). Furthermore, this common
flanking variant also predicted meiotic stability of the repeat locus (odds ratio: 47.04, 95% confidence interval:
25.24 - 85.15) based on a total of 470 meiosis events measured by PacBio sequencing (403 events) and Sanger
sequencing (67 events). To our knowledge, this is the first evidence of a stabilizing variant flanking the FGF14-
SCAZ27B locus and the first description of a genomic element that so strongly predicts the stability of a short tandem
repeat in humans. This finding may yield further insight into the mechanisms underlying tandem repeat expansions
and facilitate the identification of similar sequence variants at other known pathogenic repeat loci.
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Human leukocyte antigen (HLA) alleles are established risk factors for many immune-related diseases. They can
also affect protein expression, in particular through the initiation of signaling cascades in response to immune
activation upon antigen presentation and recognition. For example, cytokine expression, which is important in
immunity and inflammation, is partially determined by MHC peptide recognition by CD4 T-cells. The systematic
measurement of plasma protein levels (PPLs) in a subset of participants from the UK Biobank (UKB) has previously
been used to identify more than 10,000 non-MHC quantitative trait loci (pQTL). Here, we present an HLA allele-
wide association study of PPLs in UKB participants. We estimated associations between 2,940 PPLs and imputed
HLA alleles in 35,571 UKB participants of European ancestry. PPLs were measured using the Olink Explore 3072
platform and inverse rank normalized. Statistically independent HLA allele associations were identified with
stepwise conditional testing. We also estimated associations for HLA class | alleles grouped according to their
interactions with killer cell immunoglobulin-like receptors (KIR) (Bw4 vs. Bw6, C1 vs. C2). Regression analyses
were adjusted for age, sex, batch, UKB center, array, time between blood sampling and measurement, and 20
principal components. We also examined interaction between PPLs associated with disease-relevant HLA alleles,
making use of genetically predicted protein levels (GPPLs) composed of non-MHC pQTLs. We identified 4,408
statistically independent associations between 1,809 PPLs and 97 HLA alleles. Of these, 4,035 were trans
associations with 1,775 proteins outside the extended MHC region. To demonstrate the complex relationship
between HLA status, protein expression and disease risk, we investigated the interaction between a GPPL for
CCL19 and HLA-DRB1*03:01 or HLA-DRB1*04:01 in type 1 diabetes, finding significant interaction terms
(CCngeppLXDRBl*O?):OlDQMI ORxn=2.26, p=0.001; CCL19cppL. XDRB1*04:01pom: ORixn=1.95, p=003) Both
alleles were associated with CCL19 PPLs, as well as the disease phenotype. Furthermore, 109 PPLs were
significantly associated with at least one KIR ligand group after Bonferroni correction, including proteins encoded
by genes located in the leukocyte receptor complex on chromosome 19, which harbors all KIR and other immune-
relevant genes. Our results demonstrate and build on the important contribution of HLA alleles to protein levels and
disease risk. This resource will be useful to improve our understanding of the relationship between complex traits,
immunogenetics, and disease-relevant protein networks.
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For the vast majority of genetic variants, the impacts upon gene function and organismal phenotype are unknown.
This remains the case even at deeply studied genetic disease loci such as MUTYH, which underlies a recessive
cancer predisposition syndrome for which up to ~1% of individuals worldwide are carriers. Of the

~800 MUTYH missense variants reported in ClinVar, 95% remain as variants of uncertain significance (VUS). This
reflects the difficulty of classifying rare missense variants, which can range from having no effects to complete
functional impairment. Traditional experimental and bioinformatic methods lack the scale and accuracy to resolve
these and as-yet unseen MUTYH VUSs. Therefore, we established a multiplexed assay of variant effects (MAVE) to
profile every MUTYH missense variant. Because MAVEs typically rely upon cell survival to measure variant
function, non-cell-essential disease genes have mostly been off-limits to this powerful approach. We overcome this
limitation using a high-throughput DNA damage reporter. In this assay, the repair event catalyzed by MUTYH -
excision at a 8oxoG:A mispair lesion, the major post-replication byproduct of oxidative damage - results in GFP
expression. We generated CRISPR-induced MUTYH knockout human cell lines, into which we stably integrate
libraries of MUTYH missense variants. Variants that restore MUTYH function, and therefore GFP expression, can
be sorted en masse via flow cytometry. Following deep sequencing, a function score is calculated based upon each
variant’s enrichment/depletion between the starting and the sorted, repair-positive cell populations. In pilot studies,
we have profiled all 969 missense variants in a 51-codon region overlapping a key catalytic domain. Nonsense and
synonymous variants are well separated in this assay, and we observed loss of function effects at known pathogenic
variants such as the p.Tyr151Cys founder allele. Function scores are being generated for the remainder of the
protein, and are being calibrated using clinical variants with standing interpretation. These results will inform
mechanistic studies of MUTYH and related DNA glycosylases and allow for resolution of clinically reported VUS.
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Differences in gene expression are the primary source of phenotypic diversity within and between species. Variation
in both RNA transcript abundance and splicing can have dramatic consequences for the function of proteins and
non-coding transcripts, in turn driving phenotypes and disease. Short-read sequencing, which still dominates
functional genomic datasets, requires computational reconstruction of RNA isoforms. In contrast, long-read
sequencing enables the direct identification of complete RNA isoforms, allowing for accurate resolution of splicing
and exon structure across full transcripts. Recently published long-read studies have demonstrated that more than
half of all RNA isoforms observed in a single long-read sequenced sample are absent from existing annotations
based on short reads. However, these studies—as well as many other RNA sequencing datasets—predominantly
include individuals of European ancestry, thus limiting our view of global gene expression diversity and
evolutionTo address these limitations, we generated Nanopore long-read RNA sequencing data from five
lymphoblastoid cell lines, derived from globally diverse individuals in the 1000 Genomes Project (representing
populations from Africa, the Americas, Europe, East Asia, and South Asia). By aligning this sequencing data to the
complete T2T-CHM13 reference genome, we observe improved resolution of transcripts within repetitive genomic
regions, such as the HLA and immunoglobulin loci, when compared to short-read RNA-sequencing of the same
samples. We additionally discover 158,735 novel isoforms unannotated in GENCODE, underscoring the power of
long reads for transcript discovery. Finally, we intersect these novel transcripts with rare splice-altering variation in
the respective genomes, establishing mechanisms that explain the observed isoform diversity. Together, our results
demonstrate how long-read sequencing of diverse individuals improves understanding of human gene expression
and splicing diversity and evolution.
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Genome-wide association studies (GWAS) often implicate non-coding variants in disease risk, suggesting that
common variants modulate disease risk through transcriptional regulation of downstream genes. Although advances
in functionally informed fine-mapping methods have led to increasingly confident identification of causal variants, it
is still difficult to pinpoint the gene or genes that are regulatory targets of these variants. The difficulty of this task,
which is commonly described as the variant-to-function problem, is further compounded in complex diseases such
as asthma, where phenotypes arise as a result of perturbations of transcriptional programs in many cell types and
causal variants may have phenotypic impact on multiple genes and across multiple tissues or cell types. In fact,
asthma is considered a group of diseases with shared symptoms that result from many distinct mechanisms including
airway inflammation, mucus overproduction, and epithelial barrier dysfunction. To improve nomination of target
genes associated with asthma, we have developed a high-throughput CRISPR/Cas9-based screen. This screen allows
us to test the role of all putative target genes at a GWAS locus and select candidates that modulate disease-relevant
cellular phenotypes. As proof of principle, we have nominated a pool of putative target genes using functionally
informed fine-mapping of adult- and childhood-onset GWAS loci. By performing our screen in bronchial epithelial
cells, which play a primary role in the etiology of asthma, we are able to evaluate how candidate genes influence
barrier maintenance. Overall, this screen will identify both candidate genes at asthma risk-associated loci that may
play a role in complex disease pathogenesis as well as the cell type in which they are acting. These results will not
only allow us to address the variant-to-function problem, but also elucidate the genetic architecture of this group of
diseases called asthma that affect hundreds of millions of people worldwide.
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Multiple genetic analyses of SLC6A3 have generated conflicting results for dopamine-related phenotypes, which
might result from an inability to test relevant loci in the gene. We identified 5 Tandem Repeats that vary in copy
number (VNTR) in SLC6A3 using Tandem Repeat Annotation Library (TRAL), and characterized 3 that have not
been studied. Copy number and sequence similarity of each repeat unit of the five VNTRs is reported, along with the
correlations of SNP-SNP, SNP-VNTR and VNTR-VNTR alleles across the gene. One VNTR in intron 8 is hyper-
variable (hyVNTR) with a range of 3.4-133.4 repeat copies and 46 alleles in the 64 long-read haplotype-phased
chromosomes analyzed (93% heterozygosity). The consensus sequence of the repeat unit is 38 bp with 82% G+C
content. The repeat is predicted to form G-quadruplexes (G4s, G-tetrads) in silico, which was confirmed by circular
dichroism spectroscopy. Multiple putative PRDM9 binding sites (recruiter of recombination promoting proteins) are
present in the repeat, and it is in low linkage disequilibrium (LD) with flanking genetic markers (r2=0.016 and
0.001), suggesting it is a hotspot for recombination. Studies of other sites in SLC6A3 could not estimate genetic
effects of this hyVNTR due to lack of LD.
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Background: Catecholaminergic polymorphic ventricular tachycardia (CPVT) is an arrhythmia disorder from stress
or physical activity. CPVT is often associated with syncope or sudden cardiac death, especially in childhood, and
accounts for about 50-60% of cases. Genetic changes also have a significant role in CPVT etiology. Next-generation
sequencing (NGS) technology can be helpful in the identification of heterogenic disease causes such as

CPVT. Method: After confirming the CPVT in the patient by a cardiologist, blood samples of the patient and her
family members were received. DNA extraction and whole-exome sequencing (WES) were performed to identify
the causative variants. Finally, PCR and Sanger-sequencing were done for confirmation and segregation of the
candidate variant. Result: A likely pathogenic heterozygous missense variant, c.A12280G:p.14094V, was detected
in the RYR2 gene. The in silico analysis of rs1573933519 indicated the pathogenicity of this variant. The c.A12280G
was confirmed in the patient and segregated in the pedigree available members. Conclusion: The RYR2 mutations
are involved in Arrhytmogenic right ventricular dyspasia, ventricular arrhythmias and Catecholaminergic
polymorphic ventricular tachycardia. Considering that the CPVT leads to syncope and cardiac arrest in 30% of
cases, genetic evaluation of these patients using the WES technique is important

approach.Keywords: Catecholaminergic polymorphic ventricular tachycardia (CPVT), RYR2 gene, whole exome
sequencing (WES)
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Background: Large GWAS studies in Europeans identified hundreds of plasma lipid-related variants, yet these
findings may not capture genetic risk factors in non-European populations. Similarly, prediction models trained on
European datasets tend to have poor transferability across populations. Multiple studies have revealed that one of the
major risk factors of cardiometabolic disorder, dyslipidemia, is highly prevalent in H/Ls (30%). However, H/Ls
population remains underrepresented in genetic studies despite of their profound health disparities in metabolic
diseases. While traditional lipid measures such as HDL and LDL are easily accessible in many cohorts, they are
insufficient to characterize the dynamic and subtle changes of the entire lipidome. Alternatively, lipidomics provides
a complete snapshot of the underlying lipid metabolism within individuals, providing a valuable resource to
understand the biological mechanisms of dyslipidemia in genetic studies. Methods: Subjects from the Cameron
County Hispanic Cohort (CCHC) were genotyped on the Illumina MEGA®* array and imputed to the TOPMed
phase 8 reference panel following standard protocols. Plasma lipidomic profiles from 2500 individuals were
obtained using a chromatography-mass spectrometry pipeline. We estimated SNP-based heritability and performed
lipidome-wide GWASs in 2289 individuals across 830 lipid species and 49 lipid classes, using linear mixed models
adjusted for sex, age, age2, BMI, PCs and relatedness. Within the maximum independent set (N=1680) constructed
by PRIMUS, we filtered variants by GWAS p-values and developed lipidomic prediction models by elastic net
regression. Results: Our GWASs identified approximately 2500 significant associations between genetic variants
and 830 lipid species from the 49 lipid classes. In addition to associations of 35 previously reported genes, we also
identified novel signals on chromosomes 1,2, 5, 6, 8, 9 and 22 near genes such as BASP1, PACSIN2 and MCAT
that have been previously linked to lipid binding and lipid metabolism. For lipid classes, we estimated heritability
between 0.12 to 0.55, and between 0.09 to 0.89 for lipid species. Performances of our prediction models aligned
with heritability estimations.
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The onset and progression of dominant diseases are thought to be due to haploinsufficiency, gain-of-function, or the
action of dominant negative/poison proteins. Here, we propose an alternative hypothesis, namely a newly discovered
cellular response to deleterious mutations called transcriptional adaptation (TA). During TA, mutant mRNA
degradation products, or their derivatives, translocate to the nucleus where they modulate the expression of so-called
adapting genes. We initially identified this process in zebrafish while investigating the discrepancy between
knockout and knockdown phenotypes, and subsequently in mouse and human cells in culture, as well as

in Caenorhabditis elegans. Depending on the adapting genes whose expression is modulated, TA can lead to genetic
compensation or a worsening of the phenotype. Importantly, TA is a dominant phenomenon in the sense that it can
be observed in heterozygous cells and animals.

Recent studies have challenged the current concepts of haploinsufficiency or dominant negative/poison proteins as
the underlying mechanism for certain dominant diseases including frontotemporal lobar degeneration (FTLD),
Brugada syndrome (BrS), Marfan syndrome (MFS), Dravet syndrome, and hypertrophic cardiomyopathy (HCM).
We hypothesize that for these, and other, dominant diseases, when the underlying mutations lead to mutant mMRNA
degradation, the phenotypes are due, at least in part, to the dysregulation of gene expression due to TA.

This presentation will briefly summarize the key findings about TA, both published and unpublished, and go over
recent data from our own experiments, and others, that aim to test this new hypothesis in the context of FTLD, BrS,
MFS, and HCM.
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Autism Spectrum Disorder (ASD) and Intellectual Disability (ID) are clinically heterogeneous
neurodevelopmental disorders (NDD) with a complex genetic architecture. Over a hundred risk genes with highly
penetrant, rare loss of function mutations have been discovered and clinical exome sequencing is increasingly
adding to the list of ASD and ID linked variants in these risk genes. However, most of the variants discovered

are variants of uncertain significance (VUS), which represent a major bottleneck in the field, preventing the use of
genetic knowledge to inform clinical decisions. We sought to develop a framework to characterize VUS in Coiled-
coil and C2 domain containing 1A (CC2D1A; MIM *610055), a gene leading to moderate to severe autosomal
recessive 1D with comorbid ASD in 40% of cases.We report four ASD-ID cases (three males, one female) with
compound heterozygous missense VUS (p.Pro319Leu, p.Ser327Leu, p.Gly441Val, p.Val449Met, p.Thr580lle,
p.Arg886His and p.Glu910Lys) that were cloned and overexpressed either individually or in patient combination in
HEK?293 cells. Overexpression of VUS neither affected protein stability nor the survival of the transfected cells.
CC2D1A is a signaling scaffold which modulates protein kinase A (PKA)/CREB activity by repressing
phosphodiesterase PDE4D, an important node for learning and memory. To test PDE4D interaction, we
immunoprecipitated Myc from cells co-transfected with PDE4D5-Myc and mutant (or WT) CC2D1A and quantified
the amount of CC2D1A pulldown. Only V449M reduced PDE4DS5 binding of CC2D1A. However, P319L, T580I
and R886H showed a significant decrease in CAMP levels in competitive ELISA, suggesting that PDE4D activity
may be affected by these variants even without disrupting binding. Next, we used luciferase assay to test their effect
on CREB activation as a read out of the signaling activity. Compared to the WT, five VUSs G441V, V449 M,
P319L, T5801 and R886H led to significantly blunted response to forskolin induced CREB activation. Since
signaling activity informs about gene function, this luciferase assay can be scaled up to functionally annotate

~250 CC2D1A VUSs currently listed in Clinvar. CREB activation is also a common downstream target of multiple
NDD signaling pathways, so our paradigm can be customized for testing VUSs in other NDD genes. VUSs
disrupting PDE4D activity can be prioritized for testing against PDE4D inhibitors such as Zatolmilast (in phase 111
clinical trial for Fragile X syndrome) to check if the deficits are rescued. Prioritized VUSs can then be introduced
into iPSCs via CRISPR and their molecular effects can be modeled via differentiation of such iPSCs into induced
neurons.
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Leukocyte adhesion deficiency | (LADI) is a type of primary immunodeficiency characterized by recurrent bacterial
infections, impaired pus formation, and delayed wound healing. The genetic cause of this disorder has been linked to
variations in the integrin subunit beta 2 (ITGB2) gene, which encodes the B-2 integrin subunit. Individuals affected
by LAD1 usually display symptoms during the initial stages of their life, experiencing repeated and severe infections
that can lead to death before the age of two if they do not undergo a hematopoietic stem cell transplant (HSCT).
Nevertheless, detecting LADL1 is a challenging task, and even with extensive antibiotic treatment, a significant
number of patients do not survive beyond their early years. To investigate the genetic basis of LADI, we performed
Next-generation sequencing on two patients who were born of two consanguineous Pakistani families, which
identified one novel homozygous mutation (c.778del, p. Val260CysfsTer20) in exon 7 and one previously reported
(c. 186C>A, p. Cys62Ter) mutation in exon 4 of ITGB2 gene. The patients were observed to display various clinical
characteristics such as skin abscesses, delayed separation of the umbilical cord, mild omphalitis, and an increase in
the number of neutrophils in their blood. These cases highlight the importance of a multidisciplinary approach to
recognizing clues in patients with uncommon manifestations of a rare disease. By employing this approach, a
comprehensive diagnostic evaluation for primary immunodeficiency disorders can be initiated, resulting in an
enhanced understanding of the disease, appropriate patient counseling, and equipping clinicians with better tools to
handle potential complications.
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Adenosine Deaminases Acting on RNA (ADAR) mediated Adenosine-to-Inosine (A-to-1) RNA editing is a post-
transcriptional modification that impacts RNA processing, such as splicing and translation. This modification has
been linked to several neurodegenerative and autoimmune diseases, highlighting its potential in gene regulation and
cellular functions. However, most studies to date have focused on the coding regions of the genome, overlooking
non-coding regions. To address this, we developed a streamlined pipeline for identifying RNA editing from RNA-
seq data. Our pipeline requires minimum configuration and accelerates researchers’ analyses.

We applied our novel pipeline to the GEUVADIS total RNA-seq dataset, which comprises 89 Yoruba
lymphoblastoid cell lines (LCLs), and our lab-generated chromatin-enriched RNA-seq dataset on 87 Yoruba LCLs.
This enabled a comprehensive identification and comparison of editing sites in different genomic contexts.

A key highlight of our study is using chromatin-enriched RNA-seq to identify RNA editing in non-coding regions.
We also developed a novel Hidden Markov Model based method that identified 7,097 non-coding RN