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Background—The 22q11.2 deletion syndrome (22q11.2DS; DiGeorge syndrome/velocardiofacial syndrome) occurs in 1 

of 4000 live births, and 60% to 70% of affected individuals have congenital heart disease, ranging from mild to severe. 

In our cohort of 1472 subjects with 22q11.2DS, a total of 62% (n=906) have congenital heart disease and 36% (n=326) 

of these have tetralogy of Fallot (TOF), comprising the largest subset of severe congenital heart disease in the cohort.

Methods and Results—To identify common genetic variants associated with TOF in individuals with 22q11.2DS, we 

performed a genome-wide association study using Affymetrix 6.0 array and imputed genotype data. In our cohort, TOF 

was significantly associated with a genotyped single-nucleotide polymorphism (rs12519770, P=2.98×10−8) in an intron of 

the adhesion GPR98 (G-protein–coupled receptor V1) gene on chromosome 5q14.3. There was also suggestive evidence 

of association between TOF and several additional single-nucleotide polymorphisms in this region. Some genome-

wide significant loci in introns or noncoding regions could affect regulation of genes nearby or at a distance. On the 

basis of this possibility, we examined existing Hi-C chromatin conformation data to identify genes that might be under 

shared transcriptional regulation within the region on 5q14.3. There are 6 genes in a topologically associated domain of 

chromatin with GPR98, including MEF2C (Myocyte-specific enhancer factor 2C). MEF2C is the only gene that is known 

to affect heart development in mammals and might be of interest with respect to 22q11.2DS.

Conclusions—In conclusion, common variants may contribute to TOF in 22q11.2DS and may function in cardiac outflow 

tract development.  (Circ Cardiovasc Genet. 2017;10:e. DOI: 10.1161/CIRCGENETICS.116.001690.)
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One of the greatest challenges in the area of human genetics 

is to understand the basis of phenotypic heterogeneity in 

known diseases. The 22q11.2 deletion syndrome (22q11.2DS; 

velocardiofacial syndrome/DiGeorge syndrome; Mendelian 

Inheritance in Man No. 192430, 188400) is one of the most 

common genomic disorders, occurring in 1 of 4000 live births.1 

Over 90% of affected individuals have a de novo, hemizygous 

3 million base pair (Mb) deletion on chromosome 22q11.2.2–4 

All subjects with the deletion have features of the syndrome, 

See Editorial by McBride and Ware 
See Clinical Perspective
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2  Guo et al  GWAS of Tetralogy of Fallot in 22q11.2DS

but the clinical presentation is quite variable. For example, 

60% to 70% of patients have congenital heart disease (CHD) 

involving the cardiac outflow tract (OFT) and aortic arch, 

whereas the rest have apparently normal cardiac structures.5 

Among the most serious defect observed in individuals with 

the 22q11.2DS is tetralogy of Fallot (TOF), which is defined 

by the presence of a ventricular septal defect, pulmonary steno-

sis, overriding aorta, and right ventricular hypertrophy. TOF is 

caused in part by failed migration or differentiation of second 

heart field mesodermal cells from the pharyngeal apparatus in 

embryos, needed to form or remodel the cardiac OFT.6 TOF 

occurs in 1 of 2500 live births in the general population (Center 

for Disease Control and Prevention). Among individuals with 

the 22q11.2DS, 36% in our cohort has TOF, and among indi-

viduals with TOF, ≈15% have a 22q11.2 deletion.7,8

Among the genes in the deleted region on 22q11.2, TBX1, 

which encodes a T-box transcription factor, is the major can-

didate for CHD.9–11 Tbx1 is expressed in the second heart field 

mesoderm, which is disrupted in 22q11.2DS.9–11 Global inac-

tivation9–11 or second heart field–specific inactivation12 of Tbx1 

results in neonatal lethality with severe cardiac OFT defects. 

One hypothesis to explain variable phenotypic expression 

in the 22q11.2DS is the presence of pathogenic variants in 

TBX1 on the haploid allele of 22q11.2. Previously, we tested 

whether common or rare single-nucleotide variants (SNVs) in 

the coding region of TBX1 on the remaining allele of 22q11.2 

were associated with CHD in 22q11.2DS subjects, but we did 

not find an association.13 Another hypothesis is that there are 

copy number variations elsewhere in the genome that could 

explain differences in phenotypes. We previously found that 

a commonly occurring genomic duplication encompassing 

the glucose transporter gene, SLC2A3, was associated with 

CHD (P=2.68×10−4).14 This copy number variation occurred 

in 5.8% of individuals with 22q11.2DS and CHD and 1.1% of 

those with 22q11.2DS and no CHD. Recently, a partial dupli-

cation of a chromatin modifier, KANSL1, was associated with 

CHD in a Chilean 22q11.2DS cohort.15 However, these copy 

number variations occurred in only some deleted subjects with 

CHD and thus do not explain the basis of phenotypic variabil-

ity in the majority of patients.

Our goal was to identify common single-nucleotide poly-

morphisms (SNPs) that are associated with TOF in individuals 

with 22q11.2DS. We restricted our analyses to TOF because it 

is the largest single phenotypic category of severe CHD in our 

cohort. Restricting our analyses in this way may reduce het-

erogeneity in the genes that contribute to CHD in individuals 

with 22q11.2DS and thus may increase the power of a GWAS.

Methods

Human Subjects and Phenotype Data
We assembled a cohort of subjects with 22q11.2DS (Tables I and II 
in the Data Supplement). Subjects were previously recruited by the 
International Chromosome 22q11.2DS Consortium, the International 
22q11.2 Brain Behavior Consortium (http://22q11-ibbc.org), and 
clinical groups that specialize in the treatment of individuals with 
22q11.2DS. All subjects within the cohort had a clinical diagnosis of 
22q11.2DS that was confirmed by the presence of a 22q11.2 deletion 
using fluorescence in situ hybridization or multiplex ligation-depen-
dent probe amplification (SALSA MLPA kit P250 DiGeorge; MRC 
Holland, The Netherlands). Informed consent was obtained for all 

participants, and this study was conducted under an Internal Review 

Board-approved protocol at the Albert Einstein College of Medicine 

(CCI 1999-201).

For this study, we used previously collected genomic DNA and 

phenotypic and demographic information. We obtained echocardio-

gram and cardiology reports to confirm the specific CHD diagnosis 

(eg, TOF).

SNP Array Genotype and Data Quality Control
Genomic DNA from 1244 study subjects was array genotyped us-

ing Affymetrix GeneChip Genome-Wide SNP 6.0 array. The major-

ity of samples were genotyped was at the Genomics Facility core 

laboratory of Albert Einstein College of Medicine. However, 37 

samples were genotyped in the Advanced Genomics laboratory core 

at the Children’s Research Institute (Milwaukee, WI) for clinical 

purposes,16 and 191 Chilean samples were genotyped in the Center 

for Human Genetics, Clínica Alemana Universidad del Desarrollo, 

Santiago, Chile.15

The raw data from all arrays were processed through the same pipeline 

using the same criteria. Genotype data from arrays with contrast quality 

control scores ≤0.4 per sample, contrast quality control <1.7 per batch, 

and Median Absolute Pairwise Difference metric >0.35, were excluded. 

Genotypes were called using the Birdseed V2 Genotyping Algorithm 

(call rate: 99.02±0.02%). To account for batch effects, BEAGLECALL 

Version 1.0.1 software was used to rescore genotypes.17 SNPs with call 

rates <95%, minor allele frequency <1%, or Hardy–Weinberg equilib-

rium P value <10−5 were excluded. In addition, samples that showed 

second-degree relatedness or closer, based on identity by state, were re-

moved. For each subject, deletion size was determined using the log
2
 

intensity ratio as estimated by the Copy Number Analysis Module of 

Golden Helix Powerseat Package. The CEL files and genotype data are 

being deposited to National Center for Biotechnology Information data-

base of Genotypes and Phenotypes phs001339.v1.p1.

We performed imputation to increase the number of SNPs 

available for analysis. Only genotyped SNPs with minor allele fre-

quency >1% were used for imputation. Haplotypes were prephased 

using SHAPEIT software,18,19 and imputation was performed using 

IMPUTE2 with the 1000 Genomes Phase I data set as the reference 

panel.20 Imputed SNPs with minor allele frequency ≤1% or imputa-

tion quality (INFO) scores ≤0.8 were excluded from the GWAS.

Statistical Methods
We used a case–control approach, in which individuals with 

22q11.2DS and TOF were considered cases and individuals with 

22q11.2DS without CHD were considered controls. We conducted 

principal component analyses to identify the PCs of race/ethnicity. 

Potential associations between TOF, sex, and deletion size were as-

sessed using logistic regression adjusted for the first 4 PCs. A P value 

<0.05 was considered significant.

The association between TOF and each SNP was assessed by 

logistic regression analysis under an additive genetic model using 

data from all study subjects. These analyses were performed using 

SNPTEST v2.5.2 https://mathgen.stats.ox.ac.uk/genetics_software/

snptest/snptest.html) and accounted for the genotyping accuracy 

and first 4 PCs of race/ethnicity.21,22 A P value of 5×10−8 was used 

as the genome-wide significance cutoff for single association tests. 

For a meta-analysis, the cohort was split into groups determined by 

principal component analyses. Each group was analyzed separately 

using logistic regression, and the results were meta-analyzed using 

the inverse-variance method. Power for these analyses was assessed 

using QUANTO (http://biostats.usc.edu/Quanto.html). Manhattan 

plots and quantile–quantile (Q–Q) plots were generated using Golden 

Helix Powerseat. For regions of interest identified in the GWAS, re-

gional association plots were generated using LocusZoom software 

(http://locuszoom.sph.umich.edu/locuszoom/).23

Conditional logistic regression analyses were performed to de-

termine whether multiple variants within a region are independently 

associated with TOF in individuals with 22q11.2DS. Specifically, 

within a region, we conditioned on the genotyped SNP with the 
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lowest P value and the first 4 principal components of race/ethnicity 
and individually evaluated the association of TOF with each addi-
tional SNP in the region. Conditional analyses were conducted using 
SNPTEST v2.5.2.

Linkage Disequilibrium Analysis of Whole-
Genome Sequence to Identify Variants in Linkage 
Disequilibrium With GWAS Findings
Whole-genome sequencing of a subset (n=397) of our 22q11.2DS 
samples was performed using the Illumina HiSeq2000 and HiSeq 
X Ten platform at Hudson Alpha Institute for Biotechnology 
(Huntsville, Alabama) as part of the International 22q11.2 Brain 
and Behavior Consortium to find genes for schizophrenia. Variant 
calling was performed using PEMapper software for read mapping 
to the hg38 (GRCh38) reference genome and PECaller software for 
variant calling.24 CrossMap (http://crossmap.sourceforge.net/) was 
used to convert genome coordinates between hg38(GRCh38) and 
hg19 (GRCh37).25 To follow-up on the top result from the GWAS 
(Results), the genomic region (chromosome 5 [chr5]:88 703 723–
91 409 593) from MEF2C through ARRDC3 was extracted from the 
whole-genome sequencing data. Functional annotation of SNVs 
was performed using the Variant Classification and the Annotate 
and Filter tools in the Golden Helix software. Nonexonic SNVs (in-
tronic, intergenic) were removed, and predicted functional SNVs 
were used to generate an linkage disequilibrium (LD) matrix using 
Haploview. LD measurements of r2 >0.8 were used to define LD 
haplotype blocks.

Mouse Embryo Analysis and Whole-Mount RNA In 
Situ Hybridization
Gene expression profiling was previously performed to identify 
differentially expressed genes in the second heart field mesoderm 
of wild-type mouse embryos.12 Data from wild-type embryos were 
extracted for evaluation of specific expression levels in this tissue. 
For in situ hybridization, RNA probes were generated from mouse 
embryo cDNA using digoxigenin-uridine triphosphate (Roche 
Diagnostic Corp, Indianapolis, IN; Table III in the Data Supplement). 
Swiss Webster strain wild-type mouse embryos were isolated at day 
(E)9.5 or E10.5 and used for experiments.

Results

Description of the 22q11.2DS Population

A total of 1472 unrelated subjects with 22q11.2DS were ascer-

tained through multiple sources (Tables I and II in the Data 

Supplement) and were genotyped on Affymetrix 6.0 arrays. 

Genotypes (n≈6.6 million SNPs with minor allele frequency 

>0.01 and INFO>0.8) were also imputed.

The characteristics of the study subjects are shown in 

Table 1. These subjects predominantly self-reported as white 

and non-Hispanic (Table 1). This was confirmed by principal 

component analyses using 4 PCs (we did not observe a differ-

ence between usage of 4 or 10 PCs) to estimate genetic ances-

try (Figure I in the Data Supplement). The majority (191/217) 

of Hispanic subjects were recruited at the collection site in 

Santiago, Chile. Approximately 62% of the subjects (n=906) 

had CHD at birth. There are 4 sets of low copy repeats, termed 

LCR22A, B, C, and D, that span the 22q11.2 region. All of the 

subjects had a deletion of 1 allele of TBX1, which is located in 

the LCR22A-B interval, and the majority of subjects had the 

typical 3 Mb deletion flanked by LCR22A-D (Table 1; Table 

IV in the Data Supplement). In this cohort, neither sex nor 

deletion size were significantly associated with CHD in gen-

eral or with TOF specifically (P>0.05).

GWAS to Identify Genetic Loci for TOF
The TOF phenotype comprised the largest individual group of 

subjects with severe intracardiac anomalies in our 22q11.2DS 

population (36%; Table 1; Figure 1). We conducted a GWAS 

to identify genetic variants associated with TOF. This analy-

sis was based on data from 326 subjects with 22q11.2DS and 

TOF and 566 subjects with 22q11.2DS and normal cardiac 

anatomy. This study had a power of 80% to detect an odds 

ratio of >1.9 for a common SNP with an allele frequency >0.3 

under a log-additive model at P <5×10−8.

Subjects of all races and ethnicities were included, and 

associations were assessed using logistic regression adjusted 

with the first 4 PCs of race/ethnicity. As neither deletion size 

nor sex was significantly associated with TOF in this cohort, 

these variables were not included in the logistic models. The 

genomic inflation factor (λ=1.02) and the Q–Q plot (Figure II 

in the Data Supplement) provided little evidence of a system-

atic deviation from the expected distribution of the test statistic.

Three SNPs mapping to intron 61 of GPR98 (G-protein–

coupled receptor 98) were significantly associated with 

TOF. The genotyped SNP, rs12519770 (P=2.98×10−8), 

Table 1. Characteristics of Study Subjects

Subject Characteristics n (%)

Self-reported race

    White 1229 (83)

    Black 34 (2)

    Asian 11 (0.7)

    Native American 1 (<0.1)

    Mixed Ancestry 20 (1)

    Unknown 177 (12)

Self-reported ethnicity

    Non-Hispanic 1255 (85)

    Hispanic 217 (15)

Sex

    Male 717 (49)

    Female 754 (51)

    Unknown 1 (<0.1)

Congenital heart defect

    TOF 326 (22)

    Other CHD 580 (39)

    Normal (controls) 566 (38)

Deletion size

    Typical 3 Mb (LCR22A-D) 1366 (93)

    Nested LCR22A-B 73 (5)

    Nested LRC22A-C 26 (2)

    Other 12 (1)

The cohort of 1472 samples is shown categorized based on self-reported 

race, ethnicity, and sex. The numbers and percentages in each category are 

indicated. A total of 906 subjects have congenital heart disease (CHD), whereas 

the rest have normal structures. The deletion sizes are indicated. LCR indicates 

low copy repeats; and TOF, tetralogy of Fallot.
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and imputed SNPs, rs7720206 (P=2.22×10−8) and chr5: 

90 067 043:D (P=2.10×10−8), showed the strongest associa-

tion (Figure 2A, Table 2). These three SNPs seem to be in 

complete LD (Figure 2B and 2C). For rs12519770, the A 

allele was the risk allele with a frequency of 0.58 in TOF 

cases and 0.45 in controls, conferring an odds ratio of 1.69 

(P=3.2×10−8) per copy of the A allele in the 22q11.2DS 

cohort (Table 2; Figure 2). There was also suggestive evi-

dence of association between TOF and 2 additional groups 

of SNPs in GPR98. The top genotyped SNP in each cluster 

(rs6889138, rs6893710) is listed in Table 2 and illustrated in 

Figure 2B and 2C.

Although our initial GWAS adjusted for the first 4 PCs of 

race/ethnicity, the observed associations may still reflect bias 

because of uncontrolled confounding resulting from popula-

tion stratification. Consequently, we repeated our analyses for 

the top SNP, rs12519770, after separating the cohort into 3 

groups: white, Admixed, and African, as determined by prin-

cipal component analyses (Figure I in the Data Supplement). 

The P value for this SNP was significant in the meta-analysis 

(P=4.43×10−8; Table V in the Data Supplement), suggesting 

that the observed association is unlikely to be the result of 

population stratification.

Within the 5q14.3 region, there seemed to be 3 clusters 

of SNPs that were associated with TOF. We refer to these as 

clusters 1, 2, and 3, and the clusters are ranked in ascend-

ing order based on the P value for the top SNP within the 

cluster. To determine whether >1 variant was independently 

associated with TOF, we performed conditional analyses in 

which we conditioned on the genotyped SNP in GPR98 with 

the smallest P value in cluster 1 (rs12519770; P=2.98×10−8) 

and individually evaluated the association of TOF with each 

of the additional SNPs in the 5q14.3 region (n=1344 SNPs, 

Table VI in the Data Supplement). In these conditional analy-

ses, there was suggestive evidence for association with 1 SNP 

(rs6893710, P=3.92x10−5). This variant was the top SNP in the 

third cluster of associated genes (Table 2). The association of 

the top SNP in the second cluster (rs6889138) was attenuated 

in the conditional analysis (P=0.002).

Definition of the 5q14.3 Locus
To identify nonsynonymous variants that may be in LD with the 

rs12519770 and to narrow the region containing the association 

signal on 5q14.3 based on LD, we performed an LD analysis 

using existing whole-genome sequence data from 397 individ-

uals with 22q11.2DS (http://22q11-ibbc.org; unpublished data, 

International 22q11.2 Brain and Behavior Consortium authors 

in Supplementary Table 1,  2017). These individuals comprise 

a subset of the samples genotyped on Affymetrix 6.0 arrays and 

were selected based on psychiatric but not cardiovascular phe-

notype. There were 9680 SNVs identified in the 2.7 Mb region 

around GPR98 (chr5: 8 799 640–90 704 983). There were 161 

coding SNVs (102 nonsynonymous, 58 synonymous, and 1 

splicing) and 115 SNVs in the 3ʹ or 5ʹ-untranslated regions 

for a total of 276 SNVs (Table VII in the Data Supplement). 

None of these SNVs were in LD with rs12519770. The SNP, 

rs6893710, was in weak LD with the synonymous variant, 

rs41304884 (GPR98, NM_032119.3, c.16164G>A;Dʹ=0.859, 

r2=0.389; Figure 2B). There were no nonsynonymous variants 

related to our association signal.

Most GWAS signals that have been previously discovered 

are in intergenic regions and may mark transcriptional regu-

latory regions in the genome rather than genes themselves. 

To test this for TOF in 22q11.2DS, we examined the LD pat-

tern from available whole-genome sequencing data on the 

same 397 22q11.2DS subjects to narrow the interval with 

SNPs showing the strongest association. We narrowed down 

the association signal to a 104.7 kb region on chromosome 5 

(chr5: 90 057 563–90 162 285; Figure 2C and 2D, red block). 

Most of the common SNPs with P values <10−5 were located 

in this region (Figure 2C). A similar LD pattern has been 

observed in the white subset from the 1000 Genomes Project 

(Figure III in the Data Supplement). Thus, we were able to 

narrow the region of the association signal.

Genes Mapping to 5q14.3
Because the SNPs found within the intron of GPR98 might 

affect its regulation or, instead, the regulation of other genes 

in the region, we examined local chromosome conforma-

tion forming topologically associated domains (TADs).26–28 

To investigate higher-order chromatin-mediated looping, we 

extracted data for the 5q14.3 interval from the Hi-C browser.29 

There was chromatin interaction data for 28 different cell lines 

ranging from H1 embryonic stem cells to cancer cell lines.29–

31 We focused on TAD contact domains in a 3.3 Mb region 

including GPR98 (Figure 3; Figure IV in the Data Supple-

ment). Because the 104.7 kb region with genetic association is 

within the GPR98 locus, it is possible that variants might affect 

its expression or that of nearby genes. In addition to GPR98, 

this region includes 6 additional genes (Figure 3; Figure IV 

in the Data Supplement), including 5 protein coding genes 

within the 2.3 Mb TAD: MEF2C (Myocyte enhancer factor 

2C), CETN3 (Centrin 3), MBLAC2 (Metallo-β-lactamase 

domain containing 2), POLR3G (RNA polymerase III sub-

unit G), and LYSMD3 (LysM, putative peptidoglycan-binding, 

domain containing 3). One gene, ARRDC3 (Arrestin domain 

Figure 1. Distribution of cardiovascular phenotypes in 1472, 
22q11.2 deletion syndrome (22q11.2DS) subjects. The number 
of subjects (y axis) sorted into phenotypes (x axis) is shown in 
the bar graph. All individuals have a hemizygous 22q11.2 dele-
tion. The most serious cardiovascular diagnoses with the largest 
number of subjects is tetralogy of Fallot (TOF; n=326; black bar) 
among a total with congenital heart disease (CHD; n=906; gray 
bar) when compared with those with no intracardiac or aortic 
arch anomalies as detected by echocardiogram summary and 
cardiology report (white bar).
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A

B

D

C

Figure 2. Genome-wide association results for tetralogy of Fallot (TOF) in 22q11.2 deletion syndrome (22q11.2DS). A, Values in the Man-
hattan plot for TOF vs controls were plotted against their respective positions on the autosomal chromosomes. The red line represents the 
genome-wide significance threshold (P=5×10−8). The blue line represents the threshold for suggestive association (P=1×10−5). A single locus 
marked by the GPR98 (G-protein–coupled receptor V1) gene reached genome-wide significance. B, LD matrix of selected, predicted func-
tional SNPs with top P values on the 5q14.3 region from WGS (Methods). The LD with respect to associated single-nucleotide polymor-
phisms (SNPs) with highest P values in the region is shown. The LD plot is based on r2 values. Key: r2=0 is given in white, 0<r2<1 is given in 
shades of grey and r2=1 is given in black. The pairwise Dʹ values are provided in the boxes. Nine SNPs are in modest LD (Dʹ=0.80, r2=0.23) 
with rs12519770. The G allele of the top genotyped SNP, rs6889138, located in intron 74 of GPR98 and had a minor allele frequency (MAF) 
of 0.30 in TOF cases, and 0.21 in controls giving an odds ratio (OR) of 1.68 (P=1.72×10−7) per copy in the 22q11.2DS cohort. There were 
14 SNPs in the second group that had suggestive association with TOF and were in modest LD with SNP, rs12519770 (Dʹ=0.84, r2=0.02). 
The top SNP, rs6893710, is located in intron 47 of GPR98 and had a MAP of 0.058 in TOF cases, but 0.015 in controls, giving an OR of 
4.05 (P=1.04×10−6) per copy of the C allele in the 22q11.2DS cohort (Table 2). C, LocusZoom plot of region of association at rs12519770 on 
5q14.3 indicating −log

10
 P values (y axis) against the chromosomal positions of SNPs (x axis). The genotyped (Continued )

 b
y
 g

u
est o

n
 O

cto
b
er 2

4
, 2

0
1
7

h
ttp

://circg
en

etics.ah
ajo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 

http://circgenetics.ahajournals.org/


6  Guo et al  GWAS of Tetralogy of Fallot in 22q11.2DS

containing 3), maps downstream of GPR98, but it is in a dif-

ferent TAD (Figure 3). The same domain structure marked 

by TAD triangles occurred in most of the cell lines that were 

examined (Figure IV in the Data Supplement).

We next determined whether any of the genes are 

expressed in the pharyngeal apparatus or heart in embryos. 

Probes were generated, and in situ hybridization was suc-

cessfully performed for Gpr98, Cetn3, Lysmd3, and Mef2c 

in mouse embryos at E9.5 and E10.5, when the cardiac 

OFT is expanding (Figure 3). Although Gpr98 is weakly 

expressed at E9.5, it is strongly expressed in the neural 

tube region, particularly the hindbrain32 (Figure 3). Cetn3, 

important in the cilia33 for centrosome reproduction,34 and 

Lysmd3, of unknown function, are ubiquitously expressed, 

although Cetn3 has lower expression levels in the heart itself 

(Figure 3). Mef2c encodes a MADS box transcription fac-

tor, and it is expressed in the pharyngeal apparatus including 

the second heart field mesoderm,35 as indicated in Figure 3. 

Among the genes in the TAD, MEF2C is the only one spe-

cifically expressed in cardiac progenitor cells known to be 

required for heart development.36

The second heart field mesodermal progenitor cell popu-

lations forming the cardiac OFT lie within the distal pha-

ryngeal apparatus. We then examined expression levels of 

genes in the 5q14.3 region in existing Affymetrix microarray 

data from the microdissected distal pharyngeal apparatus.12 

The purpose was to determine whether any of the genes are 

expressed in this critical tissue. We compared expression 

levels of genes on 5q14.3 to the highest expressed genes 

(Actb, Gapdh), Tbx1 expression, and the lowest expressed 

genes (Il6, Olfr299) in this tissue as shown in Figure 3C. 

All of the genes are expressed in the pharyngeal apparatus, 

albeit Gpr98 is expressed at the lowest level, as can be also 

seen in Figure 3B.

The Encyclopedia of DNA Elements functional genomics 

data were examined in the 104.7 kb region of LD with SNP, 

rs12519770, to identify possible regulatory regions. We found 

3 possible regulatory regions defined by binding of multiple 

transcription factors, with one close to rs12519770 (Figure V 

in the Data Supplement). None of the SNPs that were geno-

typed in our study lie within these putative regulatory regions; 

however, critical embryonic regulatory regions could be dif-

ferent, and they have not yet been defined.

Discussion
We identified genome-wide significant associations between 

TOF and several SNPs in an intron of GPR98 in our 22q11.2DS 

cohort. We narrowed the associated region to a 104.7 kb inter-

val. This interval may harbor functional variants that are in LD 

with the associated SNPs or noncoding variants that regulate 

the expression of genes within a broad TAD on 5q14.3.

GPR98 contains 90 exons, spans over 610 kb, and encodes 

a member of the adhesion-G protein-coupled receptor family 

of receptors. The GPR98 protein binds calcium and is weakly 

expressed early in mouse embryonic development at E9.5, 

but it becomes more strongly expressed in the future brain 

and neural tube by E10.5. It is the largest of the 7-transmem-

brane receptors and has important functions in hearing and 

vision.37,38 Recessive mutations cause Usher syndrome type 2C 

(Mendelian Inheritance in Man No. 605472), which is charac-

terized by congenital hearing loss and progressive retinitis pig-

mentosa.39 There are multiple splice variants present in GPR98, 

and it is not known if all isoforms have similar functions. Thus, 

it is possible that ≥1 splice variants could have a function in 

neural crest cells deriving from the neural tube. Neural crest 

cells are a migratory population of progenitor cells in the pha-

ryngeal apparatus, which contribute to cardiac OFT septation. 

There are no reports of a possible function of GPR98 in the car-

diovascular system and no known connections to human TOF.

CETN3 is another gene of note in the 5q14.3 region because 

it encodes a centrin protein that functions in the cytoskeleton 

of centrosomes and cilia.40 Cilia are critically important for 

conferring left right assymetry during embryonic develop-

ment and when disrupted is associated with human cardiac 

anomalies22 Because laterality defects are not commonly 

found in association with 22q11.2DS, more work would need 

Table 2. Top SNPs in GPR98 Associated With TOF

SNP Chr:Position (bp) Cluster

Risk 

Allele

Other 

Allele RAF OR (95% CI) P Value

Conditional  

P Value*

Conditional

P Value†

rs12519770 5:90073277 1 A G 0.5 1.69 (1.39–2.06) 2.98E-08 NA NA

rs6889138 5:90335635 2 G A 0.24 1.68 (1.35–2.10) 1.72E-07 0.00199523 NA

rs6893710 5:90058041 3 C T 0.03 4.05 (2.27–7.24) 1.04E-06 3.92E-05 6.11E-05

The top genotyped single-nucleotide polymorphisms (SNPs) in each cluster of SNPs identified for tetralogy of Fallot (TOF) are shown. Chr:Position (bp), chromosome 

and positions are indicated according to NCBI36/hg18 (March 2006), and allele coding was based on the positive strand. The cluster numbers that the SNPs belong to 

are indicated. GPR98 indicates G-protein–coupled receptor V1; NA, not associated; OR, odds ration; and RAF, risk allele frequency in the whole cohort.

*Conditional P value: analysis was conditioned on SNP rs12519770.

†Conditional P value: individually evaluated the association of TOF with 1344 SNPs in the 5q14.3 region (Table VI in the Data Supplement).

Figure 2 Continued. SNP with the strongest association signal in each locus is represented as a purple diamond; the other SNPs are 
colored according to the extent of LD (correlation r2 is based on CEU HapMap haplotypes) with this SNP. Estimated recombination rates 
(GRCh37/hg19, CEU; 1000 Genomes Project 2012) are shown as light blue lines. Genes are indicated below the LocusZoom plot. D, Fine 
mapping of whole-genome sequencing (WGS; MAF>0.05) based on LD and imputed SNPs from the arrays was used to narrow the TOF 
signal to a 104.7 Kb region (chromosome 5 [chr5]: 90 057 563–90 162 285) as shown. Most of the common SNPs from this region have P val-
ues <10−5. ARRDC3 indicates Arrestin domain containing 3; CETN3, Centrin 3; CEU, Northern Europeans who are Utah residents part of the 
CEPH collection; GPR98, G-protein–coupled receptor V1; LYSMD3, LysM, putative peptidoglycan-binding, domain containing 3; MBLAC2, 
Metallo-β-lactamase domain containing 2; MEF2C, Myocyte-specific enhancer factor 2C; and POLR3G, RNA polymerase III subunit G.
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to be done to provide additional support of the role of CETN3 

as a modifier of TOF in these individuals.

Among the remaining 5 genes (MEF2C, POLR3G, MBLAC2, 

LYSMD3, and ARRDC3), MEF2C is of particular interest because 

it encodes a transcription factor required in the second heart field 

mesoderm of the pharyngeal apparatus during embryogenesis 

for cardiac OFT development.41,42 Because haploinsufficiency of 

TBX1 is important for 22q11.2DS, and both MEF2C and TBX1 

are expressed in the second heart field progenitor cells, it is possi-

ble that TBX1 might act in the same genetic pathway as MEF2C. 

Further, studies in mouse models indicate that Tbx1 may be a 

negative regulator of Mef2c.43 This suggests that genetic variants 

in the 5q14.3 locus that may be associated with MEF2C expres-

sion levels could act as genetic modifiers of 22q11.2DS, with the 

A

B

C

Figure 3. Representative heatmap of 
chromatin conformation for the MEF2C 
(Myocyte-specific enhancer factor 2C)-
GPR98 (G-protein–coupled receptor V1) 
interval and in situ hybridization of selected 
genes in mouse embryos. A, Chromatin 
conformation map extracted from Hi-C 
data for the human lymphoblastoid cell line, 
GM12878, from the HapMap sample set.29 
Similar results were found using other cell 
types (Figure III in the Data Supplement). 
The intensity of each pixel represents the 
normalized number of contacts between a 
pair of loci. The purple line marking the tri-
angle depicts the contact domain31 between 
the GPR98 and the MEF2C locus. B, Lateral 
views of E9.5 and E10.5 wild-type embryos 
following in situ hybridization of antisense 
probes for Gpr98, Cetn3 (Centrin 3), Mef2c, 
and Lysmd3 (LysM, putative peptidoglycan-
binding, domain containing 3). Purple color 
indicates mRNA expression. C, Bar graph of 
relative gene expression levels from Affyme-
trix microarrays for the microdissected 
distal pharyngeal apparatus from E9.5 stage 
mouse embryos (y axis). Individual genes are 
shown for comparison, including representa-
tive housekeeping genes with high expres-
sion (Actb, Gapdh), genes on chromosome 
5q14.3 (Cetn3, Arrdc3, Mef2c, Polr3g, 
Lysmd3, Mblac2, and Gpr98) and represen-
tative low expressing genes (Il6, Olfr299), in 
descending order according to expression. A 
indicates anterior; Arrdc3 indicates Arrestin 
domain containing 3; Cetn3, Centrin 3; FB, 
forebrain; H, heart; HB, hindbrain; Lysmd3, 
LysM, putative peptidoglycan-binding, 
domain containing 3; Mblac2, Metallo-β-
lactamase domain containing 2; OFT, car-
diac outflow tract; P, posterior; Polr3g, RNA 
polymerase III subunit G; and S, somites.
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caveat that causation will require direct experimental support. 

Further, ISL1 transcription factor (ISL LIM homeobox 1 tran-

scription factor) and GATA (transcription factor) proteins bind 

and regulate both Mef2c and Nkx2-5 (NK2 homeobox 5 tran-

scription factor) cardiac development genes.44 One hypothesis to 

test in the future by direct experimentation would be that rare 

DNA variants in MEF2C, ISL1, or NKX2-5 affect cardiac OFT 

formation in individuals with 22q11.2DS.

In recent years, higher-order chromatin structure technol-

ogies have demonstrated that chromatin interactions occur in 

a nonrandom manner along the chromosome arms, which are 

separated into regions of highly interacting chromatin.30,45–47 

Relevant to this, the 104.7 kb region found with top associated 

SNPs to TOF shows a possible regulatory connection with 

MEF2C located 2 Mb upstream of GPR98 using available 

Hi-C, chromatin conformation data.29 One limitation of using 

Hi-C data to draw conclusions about gene regulation is that 

these data indicate that the 2 genes may reside within the same 

topological region but do not prove that there is a definitive 

regulatory connection. Further chromatin conformation data 

in cell progenitors relevant to cardiac OFT development, fol-

lowed by direct experimental approaches, will be required to 

define this interaction further. In addition, a better understand-

ing of the regulatory landscape in this region will be needed 

to identify the mechanism(s) responsible for the association to 

TOF we have observed in the 5q14.3 region.

Further support for MEF2C, as a possible modifier gene, 

comes from a recent GWAS of circulating VEGF (vascular 

endothelial growth factor) levels in blood in adults.48 Although 

this is a study of adults, factors that regulate VEGF levels may 

be similar throughout life and could affect fetal development. 

Previously, it was found that absence of one of the VEGF 

isoforms causes a phenocopy of 22q11.2DS in mouse mod-

els.49 In this recent GWAS of VEGF levels in adults, MEF2C 

and JMJD1C (Jumonji domain containing 1C) were found 

among the 6 loci with significant association to VEGF lev-

els. JMJD1C is relevant because we previously found signifi-

cant enrichment of rare predicted exonic variants in JMJD1C 

in whole-exome sequence from 184 22q11.2DS subjects in 

which the cases were enriched for TOF.50 This provides a 

potential biological connection between common and previ-

ous rare variant analyses for 22q11.2DS. However, in regards 

to the general population, neither haploinsufficiency nor 

mutation of MEF2C in humans has been associated with any 

type of CHD thus far.51–53 Further proof that MEF2C is a car-

diac disease gene in the general population will require future 

genetic studies.

The number of samples we obtained, even after 25 years 

of collection, is quite small for a GWAS of a complex trait. 

Thus, one of the limitations of the study was the lack of a true 

replication cohort. Another limitation of our study is possible 

population stratification. The majority of our cohort was self-

reported as white. Nevertheless, a subset had different ethnici-

ties requiring statistical correction in the analysis. Further, we 

examined each ethnicity separately and combined each group 

by performing a meta-analysis. We found that the top SNP in 

GPR98 was still statistically significant. In addition, the odds 

ratio was in the same direction in all the subcohorts, support-

ing our findings despite the limitations.

In this report, we used available bioinformatic data to 

interpret our data. However, this study did not provide proof of 

causation. This will need to be done by performing functional 

studies including development of animal models. Despite the 

limitations of the study, this is the first GWAS to identify com-

mon variants that may modify the cardiac phenotype in a large 

cohort of individuals with 22q11.2DS.

Conclusions
A GWAS of TOF in 22q11.2DS has identified a significant 

locus on 5q14.3 harboring potential genetic risk factors. Sev-

eral genes reside in this locus including MEF2C that is a known 

gene for cardiac OFT development in animal models. Further 

work needs to be done to ascertain whether MEF2C or other 

genes in this region act as modifiers of TOF in 22q11.2DS.
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CLINICAL PERSPECTIVE
The 22q11.2 deletion syndrome (DiGeorge syndrome/velocardiofacial syndrome) occurs in 1 of 4000 live births, and 60% to 

70% of affected individuals have congenital heart disease, ranging from mild to severe. In our cohort of 1472 subjects with 

22q11.2 deletion syndrome, a total of 62% (n=906) have congenital heart disease and 36% (n=326) of these have tetralogy 

of Fallot, comprising the largest subset of severe congenital heart disease in the cohort. One of the main questions clinicians 

are interested in understanding is the basis for variable phenotypic expression. To address this question, using 22q11.2 dele-

tion syndrome as a model, we performed a genome-wide association study and found tetralogy of Fallot was significantly 

associated with a genetic interval on chromosome 5q14.3. The associated region is within an intron of GPR98. This intron 

may contain regulatory sequences that could effect expression of GPR98 or other genes in the region. Among them, MEF2C 

(Myocyte-specific enhancer factor 2C) is the only gene that is known to affect heart development. On the basis of this work, 

common DNA variants on 5q14.3 may explain, in part, why phenotypic variation occurs despite the fact that they have the 

same deletion. Further work will need to be done to determine whether the same genetic variants can alter MEF2C expres-

sion and risk for congenital heart disease in the general population or alter clinical outcomes. In the future, understanding 

how genetic variations influence phenotype in both genetic syndromes and in more common disease will make it possible to 

improve genetic counseling, rehabilitation, clinical outcomes, and in the creation of novel therapeutics.

 b
y
 g

u
est o

n
 O

cto
b
er 2

4
, 2

0
1
7

h
ttp

://circg
en

etics.ah
ajo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 

http://circgenetics.ahajournals.org/


on behalf of the International 22q11.2 Consortium/Brain and Behavior Consortium*
Emanuel and Bernice E. Morrow

J. Cutler, A.J. Agopian, Elizabeth Goldmuntz, Laura E. Mitchell, Tao Wang, Beverly S. 
Duin, Thérèse A. van Amelsvoort, Wendy R. Kates, Elaine Zackai, H. Richard Johnston, David
Piotrowicz, Wanda Hawula, Amy E. Roberts, Flora Tassone, Tony J. Simon, Esther D.A. van 

MalgorzataBruno Marino, Nicole Philip, Tiffany Busa, Leila Kushan-Wells, Carrie E. Bearden, 
Coleman, Aoy Tomita-Mitchell, Michael E. Mitchell, M. Cristina Digilio, Bruno Dallapiccola,

Elena Michaelovsky, Maude Schneider, Stephan Eliez, Stylianos E. Antonarakis, Karlene 
E. Mlynarski, Ann Swillen, Joris Vermeesch, Koen Devriendt, Doron Gothelf, Miri Carmel,

Nomaru, Christopher L. Campbell, Anna Blonska, Anne S. Bassett, Eva W.C. Chow, Elisabeth 
Tingwei Guo, Gabriela M. Repetto, Donna M. McDonald McGinn, Jonathan H. Chung, Hiroko

 Locus on 5q14.3GPR98Deletion Syndrome Identifies Variants in the 
Genome-Wide Association Study to Find Modifiers for Tetralogy of Fallot in the 22q11.2

Print ISSN: 1942-325X. Online ISSN: 1942-3268 
Copyright © 2017 American Heart Association, Inc. All rights reserved.

Dallas, TX 75231
is published by the American Heart Association, 7272 Greenville Avenue,Circulation: Cardiovascular Genetics 

doi: 10.1161/CIRCGENETICS.116.001690
2017;10:Circ Cardiovasc Genet. 

Free via Open Access 
 http://circgenetics.ahajournals.org/content/10/5/e001690

World Wide Web at: 
The online version of this article, along with updated information and services, is located on the

  
 http://circgenetics.ahajournals.org//subscriptions/

is online at: Circulation: Cardiovascular Genetics  Information about subscribing to Subscriptions:
  

 http://www.lww.com/reprints
 Information about reprints can be found online at: Reprints:

  
document. Permissions and Rights Question and Answer information about this process is available in the

requested is located, click Request Permissions in the middle column of the Web page under Services. Further
Center, not the Editorial Office. Once the online version of the published article for which permission is being 

 can be obtained via RightsLink, a service of the Copyright ClearanceCirculation: Cardiovascular Geneticsin
 Requests for permissions to reproduce figures, tables, or portions of articles originally publishedPermissions:

 b
y
 g

u
est o

n
 O

cto
b
er 2

4
, 2

0
1
7

h
ttp

://circg
en

etics.ah
ajo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 

http://circgenetics.ahajournals.org/content/10/5/e001690
http://www.ahajournals.org/site/rights/
http://www.lww.com/reprints
http://circgenetics.ahajournals.org//subscriptions/
http://circgenetics.ahajournals.org/


 http://circgenetics.ahajournals.org/content/suppl/2017/10/11/CIRCGENETICS.116.001690.DC1
Data Supplement (unedited) at:

  
 http://circgenetics.ahajournals.org//subscriptions/

is online at: Circulation: Cardiovascular Genetics  Information about subscribing to Subscriptions:
  

 http://www.lww.com/reprints
 Information about reprints can be found online at: Reprints:

  
document. Permissions and Rights Question and Answer information about this process is available in the

requested is located, click Request Permissions in the middle column of the Web page under Services. Further
Center, not the Editorial Office. Once the online version of the published article for which permission is being 

 can be obtained via RightsLink, a service of the Copyright ClearanceCirculation: Cardiovascular Geneticsin
 Requests for permissions to reproduce figures, tables, or portions of articles originally publishedPermissions:

 b
y
 g

u
est o

n
 O

cto
b
er 2

4
, 2

0
1
7

h
ttp

://circg
en

etics.ah
ajo

u
rn

als.o
rg

/
D

o
w

n
lo

ad
ed

 fro
m

 

http://circgenetics.ahajournals.org/content/suppl/2017/10/11/CIRCGENETICS.116.001690.DC1
http://www.ahajournals.org/site/rights/
http://www.lww.com/reprints
http://circgenetics.ahajournals.org//subscriptions/
http://circgenetics.ahajournals.org/


1 

 

SUPPLEMENTAL MATERIAL 

 

Supplementary Tables   

Last Name First Name Department Institution 
City, State, 

Country 
Email 

Agopian† A. J. 

Human Genetics 

Center and 

Department of 
Epidemiology , 

Human Genetics 

and 

Environmental 

Sciences 

UTHealth 

School of 

Public Health 

Houston, 

TX, USA 
A.J.Agopian@uth.tmc.edu 

Antonarakis† 
Stylianos, 

E. 

Department of 
Genetic 

Medicine and 

Development 

University of 

Geneva 

Medical 

School and 

University 
Hospitals of 

Geneva 

Geneva, 

Switzerland 
Stylianos.Antonarakis@unige.ch 

Antshel* Kevin 
Department of 

Psychology 

SUNY 

Upstate 

Medical 
University 

Syracuse, 

NY, USA 
kmantshe@syr.edu 

Arango* Celso 

Institute of 
Medical and 

Molecular 

Genetics 

(INGEMM),  

Hospital 

General 

Universitario 

Gregorio 
Marañón and 

CIBERSAM 

Madrid, 

Spain 
carango@hggm.es 

Armando* Marco 

Department of 

Medical 
Genetics 

Ospedale 

Bambino 
Gesu 

Rome, Italy Marco.armando@etat.ge.ch 

Bassett* Anne, S. 

Dalglish Family 

22q Clinic, 

Clinical 
Genetics 

Research 

Program and 

Department of 

Psychiatry 

Toronto 

General 

Hospital, 

Centre for 
Addiction 

and Mental 

Health, and 

the 

University of 
Toronto 

Toronto, 

Canada 
anne.bassett@utoronto.ca 

Bearden* Carrie, E. 

Department of 

Psychiatry and 

Biobehavioral 

Sciences, Semel 
Institute for 

Neuroscience 

and Human 

Behavior 

University of 

California 

Los Angeles 

Los 

Angeles, 

CA,  USA 

cbearden@mednet.ucla.edu 

Biondi*  Massimo 
Department of 
Neurology and 

Psychiatry 

Sapienza 

University 
Rome, Italy massimo.biondi@uniroma1.it 

Blonska† Anna 
Department of 

Genetics 

Albert 

Einstein 

College of 
Medicine 

Bronx, NY, 

USA 
an.blonska@gmail.com 



2 

 

Boot* Erik 

Dalglish Family 

22q Clinic, 

Clinical 

Genetics 

Research 
Program, and 

Brain Center 

Rudolf Magnus 

Toronto 

General 
Hospital, 

Centre for 

Addiction 

and Mental 

Health, and 
the  

University 

Medical 

Center 

Utrecht 

Toronto, 

Canada and 

Utrecht, the 
Netherlands 

erik.boot@uhn.ca 

Bravo-Sanchez* Marta 

Institute of 

Medical and 

Molecular 

Genetics 

(INGEMM),  

Hospital 

General 

Universitario 

Gregorio 

Marañón 

Madrid, 
Spain 

marta.bravo@salud.madrid.org 

Breetvelt* Elemi 

Department of 

Psychiatry, 

Brain Center 

Rudolf Magnus, 

Department 

of Psychiatry, 

Brain Center 

Rudolf 

Magnus, 
University 

Medical 

Center 

Utrecht  

Utrecht, the 

Netherlands 
E.J.Breetvelt@umcutrecht.nl 

Busa* Tiffany 
Department of 
Medical 

Genetics 

Aix-
Marseille 

University 

Marseille, 

France 
tiffany.busa@ap-hm.fr 

Butcher* Nancy 

Clinical 

Genetics 

Research 
Program 

Centre for 

Addiction 

and Mental 
Health  

Toronto, 

Canada 
nancy.j.butcher@gmail.com 

Buzzanca* Antonino 

Department of 

Neurology and 

Psychiatry 

Sapienza 

University 
Rome, Italy antonino.buzzanca@uniroma1.it 

Calkins* Monica 
Department of 

Psychiatry 

Perelman 

School of 

Medicine of 

the 

University of 
Pennsylvania 

Philadelphia, 

PA, USA 
mcalkins@upenn.edu 

Campbell† 
Christopher, 

L 

Department of 

Genetics 

Albert 

Einstein 

College of 

Medicine 

Bronx, NY, 

USA 
chrisopher.l.campbell@phd.einstein.yu.edu 

Campbell* Linda 
School of 
Psychology 

University of 
Newcastle 

Newcastle, 
Australia 

linda.e.campbell@newcastle.edu.au 

Carmel* Miri 

Felsenstein 

Medical 

Research Center, 

Sackler Faculty 
of Medicine 

Tel Aviv 

University 

and 

Felsenstein 

Medical 
Research 

Center 

Tel Aviv, 

Petah Tikva, 

Israel 

mcarmel@post.tau.ac.il 

Chow* Eva 

Clinical 

Genetics 

Research 

Program and 

Department of 
Psychiatry 

Centre for 

Addiction 

and Mental 
Health and 

the 

University of 

Toronto 

Toronto, 

Canada 
eva.chow@utoronto.ca 

Chung† 
Jonathan, 

H. 

Department of 

Genetics 

Albert 
Einstein 

College of 

Medicine 

Bronx, NY, 

USA 
jonathan.chung@phd.einstein.yu.edu 



3 

 

Coleman† Karlene 
Marcus Autism 

Center 

Children's 
Healthcare of 

Atlanta 

Atlanta, GA, 

USA 
karlene.coleman@choa.org 

Crowley* T. Blaine 
Division of 
Human Genetics 

The 

Children's 
Hospital of 

Philadelphia 

Philadelphia, 
PA, USA 

crowleyt@email.chop.edu 

Cubells* Joseph 
Department of 

Human Genetics 

Emory 

University 

Atlanta,GA,  

USA 
jcubell@emory.edu 

Cutler* David 
Department of 

Human Genetics 

Emory 

University 

Atlanta,GA, 

USA 
cutler.davidj@gmail.com 

Dallapiccola† Bruno 

Department of 

Medical 

Genetics 

Bambino 

Gesu 

Hospital, 
Rome 

Rome, Italy bruno.dallapiccola@opbg.net 

Demaerel* Wolfram 
Center for 

Human Genetics 

Katholieke 

University, 

Leuven 

Leuven, 

Belgium  
wolfram.demaerel@med.kuleuven.be 

Devriendt† Koen 
Center for 
Human Genetics 

Katholieke 

University, 

Leuven 

Leuven, 
Belgium  

koenraad.devriendt@uzleuven.be 

Di Fabio* Fabio 
Department of 

Psychiatry 

Sapienza 

University 
Rome, Italy fabiodifa@gmail.com 

Digilio* 
Maria 

Cristina 

Department of 
Medical 

Genetics 

Ospedale 
Bambino 

Gesu 

Rome, Italy Mcristina.digilio@opbg.net 

Duijff* Sasja 

Department of 

Psychiatry, 

Brain Center 
Rudolf Magnus, 

 University 

Medical 

Center 
Utrecht 

Utrecht, the 

Netherlands 
s.duijff@umcutrecht.nl 

Eliez* Stephan 

Developmental 

Imaging and 

Psychopathology 

Lab 

University of 

Geneva 

Geneva, 

Switzerland 
Stephan.eliez@etat.ge.ch 

Emanuel* Beverly, S. 
Division of 

Human Genetics 

The 

Children's 

Hospital of 

Philadelphia 

and the 
Perelman 

School of 

Medicine of 

the 

University of 
Pennsylvania 

Philadelphia, 

PA, USA 
beverly@mail.med.upenn.edu 

Epstein* Michael 
Department of 

Human Genetics 

Emory 

University 

Atlanta, GA, 

USA 
mpepste@emory.edu 

Evers* Rens 

Department of 

Psychiatry and 

Psychology 

Maastricht 

University 

Maastricht, 

the 

Netherlands 

rensevers@home.nl 

Fernandez 
Garcia-Moya* 

Luis 

Institute of 

Genetics and 

Molecular 

Hospital 

Universitario 

La Paz 

Madrid, 
Spain 

lfernandezg@salud.madrid.org 

Fiksinski* Ania 

Department of 

Psychiatry, 

Brain Center 

Rudolf Magnus, 

Department 

of Psychiatry, 

Brain Center 

Rudolf 

Magnus, 
University 

Medical 

Center 

Utrecht 

Utrecht, the 

Netherlands 
a.m.fiksinski@umcutrecht.nl 



4 

 

Fraguas* David 

Institute of 

Medical and 

Molecular 

Genetics 
(INGEMM),  

Hospital 

General 
Universitario 

Gregorio 

Marañón and 

CIBERSAM 

Madrid, 

Spain 
davidfraguas@gmail.com 

Fremont* Wanda 

Department of 
Psychiatry and 

Behavioral 

Sciences 

SUNY 
Upstate 

Medical 

University 

Syracuse, 

NY, USA 
fremontw@upstate.edu 

Fritsch* Rosemarie 
Center for 

Human Genetics 

Clinica 

Alemana 
Universidad 

del 

Desarrollo 

Santiago, 

Chile 
Fritsch.rosemarie@gmail.com 

Garcia-Minaur* Sixto   

Instituto de 

Genética 
Médica y 

Molecular, 

Hospital 

Universitario 

La Paz 

Madrid, 

Spain 
sixto.garciamin@gmail.com 

Golden* Aaron 

Department of 
Genetics, 

Bioinformatics 

and Biostatistics 

Research Center 

Albert 

Einstein 

College of 

Medicine and 

National 
University of 

Ireland, 

Galway 

New York, 

USA and 

Galway, 
Ireland 

aaron.golden@nuigalway.ie 

Goldmuntz† Elizabeth 

Division of 

Cardiology, 
CHOP; 

Department of 

Pediatrics 

Perelman 

School of 
Medicine, 

University of 

Pennsylvania, 

Philadelphia, 

PA,  USA 
GOLDMUNTZ@email.chop.edu 

Gothelf* Doron 

The Child 

Psychiatry Unit, 
Edmond and 

Lily Sapfra 

Children's 

Hospital, Sackler 
Faculty of 

Medicine 

Tel Aviv 

University 
and Sheba 

Medical 

Center 

Tel Aviv, 

Israel  
gothelf@post.tau.ac.il 

Guo* Tingwei 
Department of 

Genetics 

Albert 

Einstein 

College of 
Medicine 

Bronx, NY, 

USA 
Tingwei.guo@einstein.yu.edu 

Gur* Ruben 
Department of 

Psychiatry 

Perelman 

School of 

Medicine of 

the 
University of 

Pennsylvania 

Philadelphia, 

PA, USA 
gur@upenn.edu 

Gur* Raquel 
Department of 
Psychiatry 

Perelman 

School of 

Medicine of 
the 

University of 

Pennsylvania 

Philadelphia, 
USA 

raquel@mail.med.upenn.edu 

Hawula† Wanda 
Department of 
Genetics 

Polish 

Mother's 
Memorial 

Hospital 

Lodz, 
Poland 

wandahawula@wp.pl 

Heine-Suner* Damian 
Section of 

Genetics 

Hospital Son 

Espases 

Palma, 

Spain 
damian.heine@ssib.es 



5 

 

Hestand*  Matthew 
Center for 

Human Genetics 

Katholieke 

University, 
Leuven 

Leuven, 

Belgium  
matthew.hestand@kuleuven.be 

Hooper* Stephen 
Department of 
Allied Health 

Sciences 

Duke 

University 

and the 

University of 
North 

Carolina at 

Chapel Hill 

Medical 

Center 

Durham, 

USA and 

Chapel Hill, 

USA 

stephen_hooper@med.unc.edu 

Johnston* H. Richard 

Department of 

Human 

Genetics, 

Biostatistics and 
Bioinformatics 

Emory 

University 

School of 

Medicine, 

Rollins 
School of 

Public Health 

Atlanta, GA, 

USA 
henry.johnston@gmail.com 

Kates* Wendy 

Department of 

Psychiatry and 

Behavioral 
Sciences, and 

Program in 

Neuroscience 

SUNY 

Upstate 
Medical 

University 

Syracuse, 
USA 

katesw@upstate.edu 

Kushan-Wells* Leila 

Department of 

Psychiatry and 
Biobehavioral 

Sciences, Semel 

Institute for 

Neuroscience 

and Human 
Behavior 

University of 

California 
Los Angeles 

Los 

Angeles, 
USA 

lkushan@mednet.ucla.edu 

Laorden-Nieto* Alejandra 

Institute of 

Medical and 

Molecular 
Genetics 

(INGEMM),  

Hospital 

General 

Universitario 
Gregorio 

Marañón 

Madrid, 

Spain 
ale.teresalaorden@gmail.com 

Lattanzi* Guido 

Department of 

Neurology and 

Psychiatry 

Sapienza 

University 
Rome, Italy guido.m.lattanzi@gmail.com 

Lin* Jhih-Rong 
Department of 

Genetics 

Albert 

Einstein 

College of 

Medicine 

New York, 

USA 
jhihrong.lin@gmail.com 

Maeder* Johanna 

Developmental 
Imaging and 

Psychopathology 

Lab 

University of 

Geneva 

Geneva, 

Switzerland 
Johanna.Maeder@unige.ch 

Marino* Bruno 
Department of 

Pediatrics 

Ospedale 

Bambino 
Gesu and La 

Sapienza 

University 

Rome, Italy Bruno.marino@uniroma1.it 

Marshall* Christian 
Laboratory of 
Medicine and 

Pathobiology 

The Hospital 

for Sick 
Children, 

University of 

Toronto 

Toronto, 

Canada 
crm@sickkids.ca 

McCabe* Kathryn 
School of 

Psychology 

University of 

Newcastle 

Newcastle, 

Australia 
kathryn.mccabe@sydney.edu.au 



6 

 

McDonald-

McGinn* 
Donna 

Division of 

Human Genetics 

The 

Children's 
Hospital of 

Philadelphia 

and the 

Perelman 

School of 
Medicine of 

the 

University of 

Pennsylvania 

Philadelphia, 

PA, USA 
mcginn@email.chop.edu 

Michaelovosky* Elena 

Felsenstein 

Medical 

Research Center, 

Sackler Faculty 

of Medicine 

Tel Aviv 
University 

and 

Felsenstein 

Medical 

Research 
Center 

Tel Aviv, 

Petah Tikva, 

Israel 

michaelo@post.tau.ac.il 

Mitchell† Laura, E.  

Human Genetics 

Center and 

Department of 

Epidemiology , 
Human Genetics 

and 

Environmental 

Sciences 

UTHealth 

School of 

Public Health 

Houston, 
TX, USA 

Laura.E.Mitchell@uth.tmc.edu 

Mitchell† Michael, E. 

Division of 
Pediatric 

Cardiovascular 

Surgery 

Children's 

Hospital of 

Wisconsin 

Milwaukee, 

WI, USA 
  

Mlynarski† 
Elizabeth, 

E. 

Department of 

Pathology and 

Laboratory 

Medicine 

The 

Children's 
Hospital of 

Philadelphia 

and the 

Perelman 
School of 

Medicine of 

the 

University of 

Pennsylvania 

Philadelphia, 

PA, USA 
elimly@upenn.edu 

Morey 
Cañellas* 

Jaume 

Belear Institute 

of Child and 
Adolescent 

Psychiatry 

 

Hospital 
Universitari 

Son Espases 

Palma, 
Spain 

jaume.morey@ssib.es 

Morrow* Bernice, E. 
Department of 

Genetics 

Albert 

Einstein 

College of 

Medicine 

Bronx, NY, 

USA 
Bernice.Morrow@einstein.yu.edu 

Moss* Edward   

The 
Children's 

Hospital of 

Philadelphia 

Philadelphia, 

PA,  USA 
kidbrains@gmail.com 

Moss*  Hayley 

Psychological 

Medicine and 
Clinical 

Neuroscience 

Cardiff 
University 

Cardiff, 
Wales 

mosshm@cardiff.ac.uk 

Mulle* Jennifer 
Department of 

Human Genetics 

Emory 

University 

Atlanta, GA, 

USA 
jmulle@emory.edu  

Murphy* Declan 
Department of 

Psychiatry 

King's 

College 

London 

London, 

England 
declan.murphy@kcl.ac.uk 

Murphy* Kieran 
Department of 

Psychiatry 

Royal 

College of 

Surgeons 

Ireland 

Dublin, 

Ireland 
kmurphy@rcsi.ie 

Murphy* Clodagh 
Department of 

Psychiatry 

King's 

College 

London, 

England 
clodagh.m.murphy@kcl.ac.uk 



7 

 

London 

Niarchou* Maria 

Psychological 

Medicine and 
Clinical 

Neuroscience 

Cardiff 
University 

Cardiff, 
Wales 

niarchoum@cardiff.ac.uk 

Nomaru† Hiroko 
Department of 

Genetics 

Albert 

Einstein 

College of 
Medicine 

Bronx, NY, 

USA 
hiroko.nomaru@einstein.yu.edu 

Ornstein* Claudia 
Center for 

Human Genetics 

Clinica 

Alemana 

Universidad 

del 
Desarrollo 

Santiago, 

Chile 
Ornstein.claudia@gmail.com 

Owen* Michael 

Psychological 

Medicine and 

Clinical 

Neuroscience 

Cardiff 

University 

Cardiff, 

Wales 
owenmj@Cardiff.ac.uk 

Philip* Nicole 

Department of 

Medical 

Genetics 

Aix-

Marseille 

University 

Marseilles, 

France  
nicole.philip@ap-hm.fr 

Piotrowicz† Małgorzata 
Department of 

Genetics 

Polish 

Mother's 
Memorial 

Hospital-

Research 

Institute 

Lodz, 

Poland 
mpmag@wp.pl 

Repetto* Gabriela 
Center for 

Human Genetics 

Clinica 
Alemana 

Universidad 

del 

Desarrollo 

Santiago, 

Chile 
grepetto@udd.cl 

Roberts† Amy, E. 

Department of 
Cardiology and 

Division of 

Genetics 

Boston 

Children's 
Hospital 

Boston, MA, 

USA 
Amy.Roberts@CARDIO.CHBOSTON.ORG 

Schneider* Maude 

Developmental 
Imaging and 

Psychopathology 

Lab 

University of 

Geneva 

Geneva, 

Switzerland 
maude.schneider@unige.ch 

Shashi* Vandana 
Department of 

Pediatrics 

Duke 

University 

Durham, 

NC,  USA 
vandana.shashi@duke.edu 

Silversides† Candice 

Dalglish Family 
22q Clinic, and 

Department of 

Medicine 

Toronto 

General 
Hospital,  and 

the 

University of 

Toronto 

Toronto, 

Canada 
Candice.Silversides@uhn.ca 

Simon* Tony 

M.I.N.D. 
Institute & 

Department of 

Psychiatry and 

Behavioral 

Sciences 

University of 

California 

Davis,CA,  

USA 
tjsimon@ucdavis.edu 

Swillen* Ann 
Center for 

Human Genetics 

Katholieke 

University, 

Leuven 

Leuven, 

Belgium  
ann.swillen@uzleuven.be 

Tang* Sunney 
Department of 

Psychiatry 

Perelman 

School of 
Medicine of 

the 

University of 

Pennsylvania 

Philadelphia, 

USA 
suntang@mail.med.upenn.edu 

Tassone* Flora 

M.I.N.D. 
Institute & 

Department of 

Psychiatry and 

University of 

California 

Davis, CA, 

USA 
ftassone@ucdavis.edu 



8 

 

Behavioral 

Sciences 

Tomita-
Mitchell† 

Aoy 

Division of 

Pediatric 
Cardiovascular 

Surgery 

Children's 

Hospital of 

Wisconsin 

Milwaukee, 
WI, USA 

amitchell@mcw.edu 

Unolt* Marta 
Department of 

Pediatrics 

Ospedale 

Bambino 

Gesu and La 
Sapienza 

University 

Rome, Italy Unolt.mata@gmail.com 

van 

Amelsvoort* 
Therese 

Department of 

Psychiatry and 
Psychology 

Maastricht 

University 

Maastricht, 

the 
Netherlands 

t.vanamelsvoort@maastrichtuniversity.nl 

van den Bree* Marianne 

Psychological 

Medicine and 

Clinical 
Neuroscience 

Cardiff 

University 

Cardiff, 

Wales 
vandenbreemb@cf.ac.uk 

van Duin* 
Esther, D. 
A. 

Department of 

Psychiatry and 

Psychology 

Maastricht 
University 

Maastricht, 

the 

Netherlands 

eda.vanduin@maastrichtuniversity.nl 

Vergaelen* Elfi 
Center for 

Human Genetics 

Katholieke 
University, 

Leuven 

Leuven, 

Belgium  
elfi.vergaelen@uzleuven.be 

Vermeesch* Joris 
Center for 

Human Genetics 

Katholieke 

University, 

Leuven 

Leuven, 

Belgium  
joris.vermeesch@uzleuven.be 

Vial† Cecilia  

Center for 

Genetics and 

Genomics 

Clinica 

Alemana 

Universidad 

del 

Desarrollo 

Santiago, 
Chile 

mcvial@udd.cl 

Vicari* Stefano 

Department of 

Medical 

Genetics 

Ospedale 

Bambino 

Gesu 

Rome, Italy stefano.vicari@opbg.net 

Vingerhoets* Claudia 
Department of 
Psychiatry and 

Psychology 

Maastricht 

University 

Maastricht, 
the 

Netherlands 

claudia.vingerhoets@maastrichtuniversity.nl 

Vorstman* Jacob 

Department of 

Psychiatry, 
Brain Center 

Rudolf Magnus, 

Department 

of Psychiatry, 
Brain Center 

Rudolf 

Magnus, 

University 
Medical 

Center 

Utrecht and 

the Children's 

Hospital of 
Philadelphia 

Utrecht, the 

Netherlands 

and 

Philadelphia, 

PA,  USA 

j.a.s.vorstman@umcutrecht.nl 

Wang* Tao 

Department of 

Epidemiology & 

Population 

Health 

Albert 

Einstein 

College of 

Medicine  

Bronx, NY, 

USA 
tao.wang@einstein.yu.edu 

Warren* Steve 
Department of 
Human Genetics 

Emory 
University 

Atlanta, GA, 
USA 

swarren@emory.edu 

Weinberger* Ronnie 

The Child 

Psychiatry Unit, 

Edmond and 

Lily Sapfra 

Children's 
Hospital 

Tel Aviv 

University 
and Sheba 

Medical 

Center 

Tel Aviv, 

Israel 
ronnie.wein@gmail.com 

Weisman* Omri 

The Child 

Psychiatry Unit, 

Edmond and 

Lily Sapfra 

Tel Aviv 

University 

and Sheba 

Medical 

Tel Aviv, 

Israel 
omriwei@yahoo.com 



9 

 

Children's 

Hospital 

Center 

Weizman* Abraham 

Felsenstein 
Medical 

Research Center, 

Sackler Faculty 

of Medicine 

Tel Aviv 

University 
and 

Felsenstein 

Medical 

Research 

Center 

Tel Aviv, 

Petah Tikva, 

Israel 

weizmana@gmail.com 

Zackai* Elaine 
Division of 

Human Genetics 

The 

Children's 

Hospital of 

Philadelphia 

Philadelphia, 

PA, USA 
zackai@email.chop.edu 

Zhang* Zhengdong 
Department of 

Genetics 

Albert 
Einstein 

College of 

Medicine 

Bronx, NY, 

USA 
zhengdong.zhang@einstein.yu.edu 

Zwick* Michael 
Department of 

Human Genetics 

Emory 

University 

Atlanta, GA, 

USA 
mzwick@emory.edu 

*IBBC Members and International 22q11.2 Consortium Members     

† International 22q11.2 Consortium Members that 
are not part of the IBBC 

      

 

Supplementary Table 1.  Complete list of investigators that are part of the International 

22q11.2 Brain and Behavior Consortium.  The list is organized alphabetically.  Membership 

indicated at the bottom of the table. 

 

 

Collection Site Number 

Children Hospital of Philadelphia, PA, 

USA 396 

Upstate Medical University, NY, USA 255 

University of Toronto, Canada 132 

KU Leuven, Belgium 103 

Maastricht University, Netherlands 63 

Tel Aviv University, Israel 74 

University of Geneva, Geneva, 

Switzerland 65 

Children's Healthcare of Atlanta, GA, 

USA 41 

Bambino Gesu Hospital , Rome, Italy 34 

University Hospital Timone, 

Marseilles, France 27 

UCLA, CA, USA 22 
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Medical College of Wisconsin, WI, 

USA 36 

Polish Mother's Memorial Hospital, 

Lodz, Poland 9 

Boston Children's Hospital, MA, USA 6 

UC Davis, USA 4 

Others 14 

Universidad del Desarrollo, Santiago, 

Chile 191 

Total 1472 

 

Supplementary Table 2. Number of the 22q11DS collected from each site.  
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Supplementary Table 3. Primers used for generating antisense RNA probes for in situ 

hybridization of mouse embryos of selected genes in the 5q14.3 locus. Primers shown in a 5’  

 

Size of 

Deletion Total Control CHD TOF CHD% TOF% 

LCR22A-D 1366 541 825 302 0.603953148 0.358244365 

LCR22A-B 73 28 45 12 0.616438356 0.3 

LCR22A-C 26 7 19 4 0.730769231 0.363636364 

Others 7 5 2 2 0.285714286 0.285714286 

 

 

Supplementary Table 4. Number of individuals with different sized deletion in the  

22q11.2DS cohort.  Control: individuals with 22q11.2DS but no detectable heart or aortic arch 

anomaly.  Case: individuals with 22q11.2DS with a heart or aortic arch anomaly.  CHD%: or 

TOF% is the percent of CHD or TOF, respectively among those with particular deletion sizes as 

indicated. 

  

   

Gene Forward primer Reverse primer 

Gpr98 5’-GGGGAATTAACCCTCACTAAAGGGGTGTATGCTGTCTACGCCCA-3’ 5’-GGGGTAATACGACTCACTATAGGGAAAACATAAAGTCCCTGCAGACTA-3’ 

Cetn3  5’-GGGGAATTAACCCTCACTAAAGGGGCTCTGAGAGGTGAGCTTGT-3’ 5’-GGGGTAATACGACTCACTATAGGGAGGATGCTTGGTTTTGTTCCT-3’ 

Mef2c 5’-GGGGAATTAACCCTCACTAAAGGGCACCGGAACGAATTCCACTCC-3’ 5’-GGGGTAATACGACTCACTATAGGGCCGGGTCTGTCCAAACCTCTA-3’ 

Lysmd3 5’-GGGGAATTAACCCTCACTAAAGGGAGGACAGCTAGAACGTCATGG-3’ 5’-GGGGTAATACGACTCACTATAGGGAGAGAACCATCAGCTGGCAC-3’ 
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      CEU   AMR   AFR   Meta-analysis   

  CHD 
Risk 

Alelele 
OR(95% CI) P OR(95% CI) P OR(95% CI) P OR(95% CI) P 

rs12519770 Heart T 1.83(1.37,2.46) 0.000622 1.35(0.79,2.33) 0.003 2.92(0.82,10.33) 0.0003 1.54(1.28,1.86) 7.045E-07 

rs12519770 TOF T 2.09(1.46,3.00) 0.00000874 1.54(0.77,3.12) 0.0464 2.20(0.52,9.30) 0.003 1.69(1.39,2.06) 4.43E-08 

  

Supplementary Table 5.  Comparison of races and ethnicities in the cohort.  Meta-analysis 

of top SNP in TOF compared with combined CHD (heart) in different ethnicities of the cohort 

(CEU = Caucasian;  AMR = Admixed mixed American; AFR = African). 
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SNP Chr:Position(bp) info 
Risk 

Allele 

Other 

allele 
RAF OR (95% CI) P 

rs154570 chr5:89854312 0.99713 G C 0.54 1.16(0.96,1.41) 0.108433 

rs154569 chr5:89854325 0.999644 G A 0.52 1.07(0.88,1.3) 0.289311 

rs154568 chr5:89854448 0.987062 C G 0.53 1.13(0.93,1.37) 0.125697 

rs192362302 chr5:89854669 0.917565 C T 0.02 2.02(4.24,0.96) 0.0495458 

rs75224084 chr5:89855959 0.91092 A G 0.04 1.09(1.84,0.64) 0.804165 

rs1700510 chr5:89857264 0.994967 C A 0.63 1.08(0.89,1.32) 0.303013 

rs40205 chr5:89857574 1 G A 0.85 1(0.76,1.32) 0.854277 

rs35980777 chr5:89857625 0.978298 A G 0.92 1.12(0.78,1.6) 0.534306 

rs12188935 chr5:89859089 0.990055 T C 0.06 1.33(2.01,0.88) 0.203236 

rs79256827 chr5:89860983 0.877508 G A 0.03 1.06(1.93,0.58) 0.884283 

rs474800 chr5:89861312 0.999752 C T 0.63 1.07(0.88,1.31) 0.329808 

rs623761 chr5:89861410 0.999768 T G 0.63 1.07(0.88,1.3) 0.354982 

rs552314 chr5:89862615 0.99975 T C 0.63 1.07(0.88,1.31) 0.328167 

rs688956 chr5:89863279 1 C T 0.63 1.07(0.88,1.3) 0.354068 

rs150388444 chr5:89864977 0.918665 C T 0.01 1.88(5.32,0.67) 0.211819 

rs154573 chr5:89865123 0.996894 C T 0.52 1.08(0.89,1.31) 0.274391 

rs257855 chr5:89865807 0.991784 A C 0.85 1(0.76,1.32) 0.892088 

rs625135 chr5:89865854 1 G A 0.52 1.13(0.93,1.37) 0.240403 

rs154572 chr5:89866872 0.994842 G C 0.53 1.13(0.93,1.37) 0.18206 

rs154571 chr5:89867164 0.99498 C T 0.14 1(1.31,0.76) 0.906761 

rs62375070 chr5:89867373 0.850328 A G 0.15 1.04(1.36,0.8) 0.831416 

rs13162241 chr5:89867828 0.979273 G A 0.98 1.45(0.69,3.06) 0.322378 

rs7724946 chr5:89868779 0.892817 A G 0.99 2.13(0.9,5.04) 0.175071 

chr5:89868937:I chr5:89868937 0.963025 TCA T 0.53 1.19(0.98,1.44) 0.056195 

rs75647854 chr5:89869465 0.985056 C T 0.08 1.07(1.53,0.75) 0.634576 

rs34007784 chr5:89869506 0.896321 A G 0.95 1.07(0.7,1.64) 0.726098 

chr5:89869718:D chr5:89869718 0.858468 TAG T 0.04 1.18(1.89,0.73) 0.515122 

rs250366 chr5:89870897 0.993498 C T 0.53 1.19(0.99,1.45) 0.0530192 

rs189691 chr5:89871375 0.993906 T C 0.83 1.02(0.79,1.32) 0.772653 

rs11741740 chr5:89871514 0.99602 C T 0.71 1.18(0.96,1.45) 0.0923793 

rs154566 chr5:89872082 0.976117 G C 0.53 1.15(0.95,1.4) 0.0870448 

rs6888355 chr5:89872545 0.993963 C T 0.69 1.26(1.02,1.54) 0.0424831 

rs6452896 chr5:89874126 0.845975 C T 0.99 2.21(0.92,5.31) 0.187102 

rs150754269 chr5:89875326 0.850432 G A 0.03 1.35(2.52,0.72) 0.392257 

rs567441 chr5:89877032 0.986108 A G 0.53 1.25(1.03,1.52) 0.0228293 

rs144389486 chr5:89877567 0.902359 G A 0.02 2(4.16,0.96) 0.0483368 

rs656679 chr5:89879259 0.995185 C T 0.52 1.26(1.04,1.52) 0.0218583 

chr5:89879662:D chr5:89879662 0.993902 A AAT 0.54 1.17(0.96,1.42) 0.067613 

rs171629 chr5:89880752 0.998191 A G 0.83 1.04(0.8,1.34) 0.702052 

rs250367 chr5:89881344 0.998283 C T 0.83 1.05(0.81,1.35) 0.64203 

rs498491 chr5:89881445 0.996651 T G 0.71 1.17(0.95,1.44) 0.101247 

rs688960 chr5:89881853 0.997855 G A 0.71 1.18(0.96,1.45) 0.086341 

rs173660 chr5:89882068 1 G A 0.83 1.03(0.8,1.34) 0.718805 

rs645652 chr5:89882327 1 G A 0.71 1.18(0.96,1.46) 0.0811599 

rs154559 chr5:89882618 0.996902 T G 0.83 1.05(0.81,1.35) 0.709961 

rs13190272 chr5:89883114 0.987407 T C 0.92 1.09(0.77,1.56) 0.579082 

rs13153138 chr5:89883370 0.9401 A G 0.92 1.26(0.9,1.77) 0.299195 

rs154561 chr5:89883395 0.950072 A T 0.18 1.03(1.33,0.8) 0.948803 

rs154562 chr5:89883521 0.997629 T C 0.83 1.03(0.8,1.33) 0.731268 

rs154563 chr5:89883692 0.992783 G A 0.82 1.11(0.86,1.42) 0.517709 

rs154564 chr5:89883820 0.997407 T C 0.82 1.1(0.86,1.42) 0.524645 

rs152714 chr5:89884527 0.99761 G C 0.82 1.1(0.86,1.41) 0.567024 

rs34719862 chr5:89884878 0.994653 G A 0.92 1.07(0.75,1.53) 0.664218 

rs11738532 chr5:89887223 0.995214 C T 0.92 1.07(0.75,1.53) 0.664962 

rs168743 chr5:89887683 0.997954 C T 0.74 1.12(0.9,1.39) 0.397036 

rs154565 chr5:89887799 1 A T 0.82 1.1(0.86,1.41) 0.536896 

rs11954191 chr5:89888435 0.996077 A G 0.99 2.77(1.07,7.17) 0.244059 

rs57536334 chr5:89888562 0.956266 A T 0.84 1.03(0.79,1.33) 0.782496 

rs58598764 chr5:89888563 0.95814 A C 0.84 1.01(0.78,1.31) 0.8244 

rs491241 chr5:89888600 0.99433 T C 0.71 1.19(0.97,1.47) 0.0707188 

rs11957754 chr5:89888798 0.994452 C T 0.99 2.78(1.07,7.19) 0.239315 

rs171630 chr5:89889392 0.969301 C T 0.61 1.27(1.04,1.55) 0.0149883 

rs145850407 chr5:89889393 0.970957 G A 0.08 1.36(1.96,0.94) 0.100974 

rs62375073 chr5:89889650 0.845059 T C 0.15 1.06(1.38,0.81) 0.753574 
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SNP Chr:Position(bp) info 
Risk 

Allele 

Other 

allele 
RAF OR (95% CI) P 

rs250369 chr5:89890131 0.97973 C G 0.63 1.2(0.98,1.47) 0.0605701 

rs11955985 chr5:89890197 0.989456 T G 0.99 2.81(1.09,7.27) 0.22199 

rs28399862 chr5:89890234 0.99593 T C 0.92 1.07(0.75,1.53) 0.666172 

rs250371 chr5:89890485 0.975279 T C 0.17 1.02(1.32,0.79) 0.974216 

rs28429067 chr5:89890555 0.84387 C T 0.95 1.1(0.71,1.71) 0.600632 

rs191486470 chr5:89891652 0.952384 G C 0.9 1.19(0.86,1.63) 0.469146 

rs173661 chr5:89891927 0.8003 C T 0.61 1.26(1.04,1.53) 0.00981713 

rs34260190 chr5:89892370 0.834095 C A 0.94 1.29(0.86,1.93) 0.278488 

rs138105777 chr5:89892467 0.91434 C T 0.03 1.42(2.57,0.79) 0.155278 

rs138811677 chr5:89892774 0.907119 A G 0.02 1.86(3.75,0.92) 0.060632 

rs17613704 chr5:89893336 0.898312 C T 0.03 1.44(2.64,0.79) 0.253535 

rs17541517 chr5:89894201 1 T C 0.92 1.08(0.75,1.54) 0.652455 

rs73179739 chr5:89894313 0.985031 C T 0.99 2.93(1.14,7.51) 0.177748 

rs27197 chr5:89894564 0.99964 C T 0.56 1.28(1.06,1.56) 0.0102029 

rs27196 chr5:89895019 0.998427 A T 0.54 1.19(0.98,1.44) 0.0444804 

rs149321 chr5:89895303 1 T C 0.55 1.24(1.02,1.51) 0.0134574 

rs152715 chr5:89895786 0.994636 T C 0.16 1.01(1.31,0.78) 0.91549 

rs11738461 chr5:89896125 1 T C 0.92 1.08(0.75,1.54) 0.652455 

rs617379 chr5:89896143 0.999884 G C 0.71 1.18(0.96,1.46) 0.0833057 

rs34301936 chr5:89896758 1 A G 0.92 1.08(0.75,1.54) 0.652455 

rs154558 chr5:89896791 0.993952 T C 0.83 1.07(0.83,1.37) 0.565971 

rs154557 chr5:89897229 1 G A 0.83 1.06(0.82,1.36) 0.599426 

rs11745908 chr5:89897340 1 T A 0.92 1.08(0.75,1.54) 0.652455 

rs154556 chr5:89898169 0.998769 G A 0.83 1.03(0.79,1.33) 0.753087 

rs17541704 chr5:89899019 1 A G 0.92 1.08(0.75,1.54) 0.652455 

rs73179758 chr5:89899638 0.932724 A G 0.99 2.12(0.88,5.1) 0.289025 

rs28480058 chr5:89899704 0.992325 T C 0.52 1.23(1.02,1.49) 0.0327574 

chr5:89899711:D chr5:89899711 0.978165 G GCA 0.7 1.19(0.97,1.47) 0.060734 

rs187278 chr5:89899982 0.995192 T A 0.83 1.05(0.82,1.35) 0.644161 

rs60195623 chr5:89901283 0.864027 A G 0.99 2.36(0.93,6.01) 0.209057 

rs502596 chr5:89901315 1 G A 0.71 1.18(0.96,1.46) 0.0838663 

chr5:89901748:I chr5:89901748 0.863987 GA G 0.91 1.11(0.79,1.55) 0.46787 

rs10514330 chr5:89901848 1 T C 0.92 1.09(0.76,1.56) 0.602232 

rs257848 chr5:89901944 0.996703 G A 0.83 1.03(0.79,1.32) 0.763016 

rs637442 chr5:89902846 0.999286 G T 0.71 1.18(0.96,1.46) 0.080146 

rs257847 chr5:89902952 1 A G 0.56 1.3(1.07,1.57) 0.0075006 

rs68096329 chr5:89905197 0.994345 C T 0.17 1.02(1.32,0.78) 0.951799 

rs10044044 chr5:89905562 0.999294 G A 0.83 1.05(0.82,1.36) 0.620837 

rs9293546 chr5:89906540 1 A G 0.83 1.03(0.8,1.33) 0.724621 

rs17541912 chr5:89906863 0.999489 C A 0.92 1.09(0.76,1.56) 0.605329 

rs490812 chr5:89907016 0.999296 C A 0.62 1.24(1.02,1.51) 0.0285838 

rs185504733 chr5:89907957 0.908212 G T 0.02 1.95(3.95,0.96) 0.0485682 

rs1700511 chr5:89908392 0.999769 A G 0.71 1.19(0.96,1.46) 0.0760732 

rs1673381 chr5:89908521 0.970958 A G 0.54 1.3(1.07,1.58) 0.00605457 

rs16868839 chr5:89908590 1 T C 0.83 1.02(0.79,1.32) 0.78084 

rs190085228 chr5:89908765 0.908212 T C 0.02 1.95(3.95,0.96) 0.0485682 

rs640042 chr5:89908905 1 T C 0.94 1.06(0.7,1.6) 0.707528 

rs60651883 chr5:89909272 1 G A 0.83 1.02(0.79,1.32) 0.78084 

rs17542086 chr5:89909493 0.999482 A C 0.92 1.09(0.76,1.56) 0.605374 

rs649449 chr5:89909779 0.999552 C A 0.56 1.29(1.07,1.57) 0.00765838 

rs116207662 chr5:89910249 0.878462 A T 0.94 1.18(0.79,1.76) 0.374521 

rs13167847 chr5:89910250 0.876045 A T 0.94 1.18(0.79,1.76) 0.369904 

rs116714351 chr5:89910251 0.878462 A T 0.94 1.18(0.79,1.76) 0.374521 

rs3112773 chr5:89911824 0.999552 T C 0.56 1.29(1.07,1.57) 0.00765838 

rs13158577 chr5:89912407 0.97768 G A 0.98 1.45(0.69,3.05) 0.325845 

rs13159048 chr5:89912649 0.999482 T C 0.92 1.09(0.76,1.56) 0.605374 

rs10462487 chr5:89914614 0.987536 C T 0.17 1.04(1.35,0.8) 0.897346 

rs1673379 chr5:89914687 0.995689 G A 0.7 1.25(1.01,1.53) 0.045168 

rs41311333 chr5:89914925 0.864655 T G 0.05 1.15(1.84,0.72) 0.580211 

rs146198134 chr5:89915573 0.976004 C T 0.08 1.31(1.88,0.91) 0.172115 

rs150744447 chr5:89915939 0.958773 A G 0.84 1.02(0.78,1.32) 0.820026 

rs36164590 chr5:89916129 0.848626 A G 0.88 1.03(0.77,1.39) 0.751955 

rs9283788 chr5:89916261 0.986519 A G 0.3 1.23(1.51,1) 0.0431282 

rs9283789 chr5:89916269 0.980496 T C 0.35 1.23(1.51,1.01) 0.0305985 
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SNP Chr:Position(bp) info 
Risk 

Allele 

Other 

allele 
RAF OR (95% CI) P 

rs71637308 chr5:89916574 0.999162 T C 0.92 1.09(0.76,1.55) 0.606542 

rs145678506 chr5:89917287 0.916823 G A 0.01 1.88(5.29,0.67) 0.212286 

rs7709691 chr5:89918232 0.999976 A C 0.83 1.02(0.79,1.32) 0.780478 

rs16868864 chr5:89918334 0.976345 G T 0.08 1.34(1.92,0.93) 0.124362 

rs6891275 chr5:89918704 0.939705 T C 0.34 1.11(1.36,0.91) 0.235709 

rs6891287 chr5:89918725 0.990043 T G 0.48 1.24(1.5,1.02) 0.0284906 

rs6870337 chr5:89918813 0.931099 G C 0.31 1.17(1.44,0.95) 0.0922348 

rs4916803 chr5:89919005 0.999976 G A 0.83 1.02(0.79,1.32) 0.780478 

rs75900541 chr5:89919187 0.886843 A G 0.98 1.4(0.72,2.75) 0.262901 

rs4916804 chr5:89919243 0.999734 A T 0.83 1.02(0.79,1.32) 0.777916 

rs1316970 chr5:89919363 0.99084 G C 0.48 1.24(1.51,1.03) 0.0254172 

rs4916805 chr5:89919404 0.999795 A G 0.83 1.02(0.79,1.32) 0.781203 

rs66977476 chr5:89919820 0.99905 G A 0.83 1.02(0.79,1.32) 0.785366 

rs72782722 chr5:89919826 0.995481 G A 0.83 1.02(0.79,1.31) 0.805063 

rs11954050 chr5:89919850 0.982035 A T 0.99 2.43(0.98,6.07) 0.30822 

rs41311331 chr5:89921116 0.982058 C T 0.99 2.43(0.98,6.07) 0.307989 

rs113976155 chr5:89921510 0.907469 A C 0.16 1.02(1.33,0.78) 0.949363 

rs111421188 chr5:89921519 0.92977 A G 0.85 1.01(0.77,1.33) 0.854843 

rs111653093 chr5:89921660 0.999299 G A 0.83 1(0.78,1.29) 0.923129 

rs7726624 chr5:89921811 0.992337 C G 0.29 1.19(1.47,0.97) 0.0644546 

rs6891840 chr5:89922060 0.998017 G T 0.44 1.3(1.57,1.07) 0.00732946 

rs11749693 chr5:89922077 0.992112 G A 0.92 1.09(0.76,1.55) 0.59949 

rs6892132 chr5:89922445 1 A G 0.44 1.3(1.57,1.07) 0.0075006 

rs60359999 chr5:89922763 0.999972 A G 0.83 1.02(0.79,1.32) 0.780441 

rs45478296 chr5:89923667 0.999044 T A 0.83 1.02(0.79,1.32) 0.780131 

rs66683260 chr5:89923923 0.997414 T C 0.92 1.09(0.76,1.55) 0.611726 

rs2366771 chr5:89924976 0.998755 C A 0.29 1.18(1.46,0.96) 0.086072 

rs56360530 chr5:89925410 0.999941 T C 0.83 1.02(0.79,1.32) 0.780139 

rs55918113 chr5:89925578 0.995199 G A 0.83 1.02(0.79,1.32) 0.774622 

rs4574581 chr5:89925895 0.968825 G A 0.3 1.22(1.5,0.99) 0.0353823 

rs56002033 chr5:89926009 0.976954 C T 0.84 1.04(0.8,1.34) 0.699594 

rs12653924 chr5:89927354 0.999964 A G 0.44 1.3(1.57,1.07) 0.00748818 

chr5:89927880:D chr5:89927880 0.999757 G GT 0.83 1.02(0.79,1.32) 0.781628 

rs4916807 chr5:89928238 0.999898 A G 0.83 1.02(0.79,1.32) 0.779724 

rs10072105 chr5:89928375 0.998863 T C 0.29 1.19(1.46,0.96) 0.0746282 

rs17614588 chr5:89928991 0.997408 G A 0.92 1.09(0.76,1.55) 0.61177 

rs10462488 chr5:89929066 0.999891 G C 0.83 1.02(0.79,1.32) 0.779648 

chr5:89929175:D chr5:89929175 0.991664 CTT C 0.17 1(1.3,0.77) 0.910476 

chr5:89929215:I chr5:89929215 0.989588 T TA 0.3 1.16(1.43,0.94) 0.114773 

rs10462489 chr5:89929352 0.970699 G A 0.84 1.03(0.8,1.34) 0.706462 

rs2366772 chr5:89929903 0.999873 A G 0.45 1.29(1.57,1.06) 0.00855722 

chr5:89930623:D chr5:89930623 0.998956 C CAGTT 0.83 1.02(0.79,1.32) 0.779263 

chr5:89930628:D chr5:89930628 0.857627 A AG 0.87 1.01(0.76,1.35) 0.864749 

chr5:89930940 chr5:89930940 0.907577 G A 0.02 1.95(3.96,0.96) 0.0480107 

chr5:89931159:D chr5:89931159 0.994042 C CA 0.83 1.03(0.8,1.33) 0.719267 

rs57437217 chr5:89931662 0.99986 G T 0.83 1.02(0.79,1.32) 0.779347 

rs16868892 chr5:89932319 0.999853 G T 0.83 1.02(0.79,1.32) 0.779271 

rs6878917 chr5:89932354 0.998877 G A 0.29 1.18(1.46,0.96) 0.0916042 

rs16868894 chr5:89932411 0.999853 T C 0.83 1.02(0.79,1.32) 0.779271 

rs6883872 chr5:89933134 0.999026 C T 0.29 1.19(1.46,0.96) 0.0750702 

rs17542921 chr5:89933196 0.997074 G A 0.93 1.07(0.74,1.54) 0.674609 

chr5:89933287:D chr5:89933287 0.989913 TAG T 0.36 1.22(1.5,1) 0.048883 

rs182990046 chr5:89933637 0.907565 G A 0.02 1.95(3.96,0.96) 0.0479993 

rs6889828 chr5:89934074 0.999359 A G 0.83 1.02(0.79,1.32) 0.784778 

rs4916680 chr5:89934428 0.99669 C T 0.83 1.03(0.8,1.33) 0.723206 

rs13182944 chr5:89934796 0.996208 A G 0.93 1.05(0.73,1.51) 0.747243 

rs68045375 chr5:89934843 0.999805 C A 0.83 1.02(0.79,1.32) 0.778781 

rs4588621 chr5:89934964 0.999813 A G 0.45 1.29(1.57,1.06) 0.00854413 

rs9790907 chr5:89935158 0.998976 T C 0.29 1.19(1.46,0.96) 0.0750505 

rs59496152 chr5:89935586 0.999231 C T 0.83 1.02(0.79,1.32) 0.771114 

rs58132310 chr5:89936075 0.998987 G A 0.83 1.02(0.79,1.32) 0.763003 

rs7701844 chr5:89936235 0.998988 G A 0.83 1.02(0.79,1.32) 0.760359 

rs7707357 chr5:89937312 0.999948 G A 0.83 1.03(0.8,1.33) 0.743538 

rs5028525 chr5:89937327 1 T G 0.45 1.27(1.55,1.05) 0.00992478 
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rs67556741 chr5:89937430 0.999972 G A 0.83 1.03(0.8,1.33) 0.743318 

rs11952742 chr5:89937694 1 C T 0.83 1.02(0.79,1.31) 0.808977 

rs11955749 chr5:89937719 0.999972 C A 0.83 1.03(0.8,1.33) 0.743318 

rs1344030 chr5:89938434 0.99458 T G 0.83 1.03(0.8,1.33) 0.742607 

rs2366773 chr5:89938587 0.994315 C T 0.29 1.19(1.46,0.96) 0.0742765 

rs2366774 chr5:89939067 0.946421 G A 0.29 1.19(1.47,0.97) 0.0636535 

rs2366775 chr5:89940036 0.950251 G C 0.44 1.27(1.54,1.04) 0.0101612 

rs16868901 chr5:89940489 1 C G 0.17 1.02(1.31,0.79) 0.808977 

chr5:89940739:D chr5:89940739 0.973119 A AT 0.92 1.08(0.75,1.54) 0.625266 

rs148779191 chr5:89940905 0.913277 G C 0.01 1.63(4.35,0.61) 0.312148 

rs34774423 chr5:89941240 0.991523 T A 0.93 1.1(0.77,1.58) 0.556234 

rs72782749 chr5:89941244 0.830677 C T 0.04 1.33(2.16,0.82) 0.21239 

rs17543150 chr5:89942313 0.993527 A C 0.93 1.08(0.75,1.56) 0.617116 

rs16868906 chr5:89942405 0.964259 C T 0.15 1.04(1.37,0.79) 0.814636 

chr5:89942586:I chr5:89942586 0.969383 C CT 0.14 1.03(1.35,0.78) 0.888551 

chr5:89942587:D chr5:89942587 0.96861 TTC T 0.14 1.04(1.36,0.79) 0.854403 

rs4916808 chr5:89942791 0.976118 A G 0.35 1.2(1.47,0.98) 0.0766895 

rs950692 chr5:89943433 0.978944 A G 0.15 1.04(1.37,0.79) 0.830154 

rs2366777 chr5:89943571 1 G T 0.31 1.16(1.43,0.95) 0.0993161 

rs16868917 chr5:89943655 0.921542 A G 0.08 1.25(1.79,0.87) 0.193604 

rs13164404 chr5:89943691 0.995052 T C 0.93 1.08(0.75,1.56) 0.617676 

rs12186867 chr5:89943699 0.991894 G A 0.45 1.22(1.49,1.01) 0.0281312 

rs16868924 chr5:89943938 0.981941 T C 0.15 1.03(1.36,0.79) 0.876752 

rs16868927 chr5:89944053 0.981148 T C 0.15 1.03(1.35,0.78) 0.897495 

rs10056775 chr5:89944311 0.988918 T C 0.92 1.24(0.88,1.75) 0.251161 

rs6898209 chr5:89944514 0.998829 T C 0.32 1.15(1.42,0.94) 0.122853 

rs191710706 chr5:89944946 0.847867 G A 0.03 1.42(2.61,0.77) 0.268904 

rs9293549 chr5:89945088 0.973656 G T 0.36 1.21(1.48,0.99) 0.0620636 

rs11951632 chr5:89945222 0.983473 G A 0.15 1.03(1.36,0.79) 0.870603 

chr5:89945880:D chr5:89945880 0.984228 CCTTT C 0.15 1.03(1.36,0.79) 0.871079 

rs115002957 chr5:89946841 0.959782 A G 0.98 1.3(0.69,2.45) 0.364726 

rs190062495 chr5:89946934 0.898746 A G 0.03 1.93(3.86,0.96) 0.0462919 

rs72656677 chr5:89947020 0.985269 G T 0.15 1.03(1.36,0.79) 0.869839 

chr5:89947211:D chr5:89947211 0.928824 TCTC T 0.42 1.2(1.46,0.99) 0.041736 

rs908818 chr5:89947247 0.991376 C T 0.45 1.23(1.49,1.01) 0.0257669 

rs13186124 chr5:89947695 0.995811 A G 0.93 1.08(0.75,1.56) 0.61557 

rs16868932 chr5:89947999 0.986214 T C 0.15 1.03(1.36,0.79) 0.868371 

rs10043564 chr5:89950272 1 A G 0.46 1.19(1.44,0.98) 0.050234 

rs41302840 chr5:89950570 0.998821 G A 0.93 1.08(0.75,1.56) 0.614551 

rs41308295 chr5:89950752 0.992712 G A 0.14 1.04(1.37,0.79) 0.916084 

rs10058765 chr5:89950787 0.998082 G A 0.49 1.15(1.39,0.95) 0.131201 

rs10060427 chr5:89951112 0.998353 G A 0.49 1.15(1.39,0.95) 0.129454 

rs61525440 chr5:89951441 0.994408 C T 0.85 1.04(0.8,1.36) 0.658891 

rs116551415 chr5:89951538 0.995747 G T 0.09 1.29(1.84,0.9) 0.170796 

rs11748911 chr5:89951585 1 C A 0.93 1.06(0.74,1.53) 0.681859 

rs12516985 chr5:89951749 0.998685 C T 0.49 1.16(1.41,0.96) 0.111137 

rs35667071 chr5:89951753 1 T C 0.93 1.09(0.75,1.56) 0.611989 

rs17621038 chr5:89952002 1 A G 0.93 1.09(0.75,1.56) 0.611989 

rs17621093 chr5:89952505 0.994326 G A 0.09 1.24(1.76,0.87) 0.22177 

rs10062714 chr5:89952531 1 C T 0.49 1.17(1.41,0.96) 0.107298 

rs10062924 chr5:89952801 1 C A 0.49 1.17(1.41,0.96) 0.107298 

rs10064606 chr5:89952979 0.997596 G A 0.37 1.16(1.42,0.95) 0.0812227 

rs28550273 chr5:89952997 0.994713 A C 0.49 1.16(1.41,0.96) 0.105077 

rs963866 chr5:89953175 0.998394 C T 0.32 1.16(1.42,0.94) 0.118165 

rs4379236 chr5:89953281 1 A G 0.49 1.17(1.41,0.96) 0.107298 

rs17621160 chr5:89953550 0.997695 A T 0.93 1.09(0.76,1.57) 0.603563 

rs17543819 chr5:89953849 0.996176 C T 0.08 1.28(1.83,0.9) 0.190818 

rs11958484 chr5:89954184 0.997843 T C 0.37 1.17(1.44,0.96) 0.065726 

rs16868957 chr5:89955125 1 T G 0.49 1.17(1.41,0.96) 0.107298 

rs62375083 chr5:89955691 0.947466 T C 0.36 1.23(1.51,1.01) 0.0253523 

rs4916809 chr5:89956765 1 A G 0.86 1.01(0.76,1.33) 0.838113 

rs4916810 chr5:89956783 0.998689 T A 0.86 1.01(0.76,1.33) 0.834131 

rs4916811 chr5:89956850 0.944242 A G 0.49 1.14(1.39,0.94) 0.129933 

rs63733862 chr5:89956851 0.935391 A G 0.34 1.16(1.43,0.95) 0.0947723 
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rs4916813 chr5:89956966 1 T C 0.32 1.14(1.4,0.93) 0.144515 

rs4916681 chr5:89957017 1 C T 0.49 1.13(1.37,0.93) 0.188508 

rs4916814 chr5:89957090 0.99867 G T 0.31 1.14(1.4,0.93) 0.144235 

rs4916682 chr5:89957193 0.998521 C T 0.31 1.14(1.4,0.93) 0.144924 

rs62375094 chr5:89957362 0.996098 A G 0.37 1.15(1.4,0.94) 0.127138 

rs34490215 chr5:89957437 0.996711 A G 0.93 1.09(0.76,1.58) 0.586371 

rs115104361 chr5:89957759 0.875357 T C 0.03 1.34(2.39,0.75) 0.357569 

rs1988788 chr5:89958001 0.988853 C G 0.49 1.11(1.34,0.91) 0.209542 

rs145335577 chr5:89958156 0.979324 G A 0.09 1.22(1.72,0.86) 0.243523 

rs60562826 chr5:89958285 0.997837 T C 0.86 1.01(0.77,1.33) 0.844444 

rs12187830 chr5:89958570 0.989093 C T 0.49 1.12(1.35,0.92) 0.220146 

rs189686513 chr5:89960737 0.942855 T G 0.47 1.05(1.27,0.87) 0.492476 

rs180879610 chr5:89960738 0.901579 G A 0.89 1.19(0.87,1.61) 0.173398 

rs138904946 chr5:89960774 0.994646 T A 0.09 1.31(1.86,0.91) 0.152254 

rs189164060 chr5:89961325 0.94377 T G 0.35 1.12(1.37,0.91) 0.209593 

rs6878447 chr5:89962332 0.950963 C T 0.5 1.09(1.32,0.9) 0.31739 

rs6878918 chr5:89962438 0.838872 G A 0.41 1.02(1.24,0.84) 0.770011 

rs139872473 chr5:89962610 0.992002 T C 0.09 1.25(1.78,0.88) 0.198483 

rs190930957 chr5:89963215 0.97623 T C 0.09 1.15(1.61,0.82) 0.361536 

rs10942603 chr5:89963686 0.893997 G A 0.33 1.14(1.4,0.93) 0.159221 

rs11739825 chr5:89964089 0.872663 C T 0.91 1.1(0.79,1.53) 0.501279 

rs147437156 chr5:89964222 0.969152 A C 0.14 1(1.32,0.76) 0.874236 

rs11959408 chr5:89964298 0.911217 C T 0.35 1.13(1.38,0.92) 0.17169 

chr5:89964381:I chr5:89964381 0.801954 C CCGTCTTCTG 0.04 1.52(2.55,0.91) 0.0684044 

rs7729205 chr5:89964417 0.882751 G C 0.9 1.19(0.87,1.62) 0.188757 

rs7729644 chr5:89964553 0.997314 T G 0.86 1.01(0.77,1.33) 0.822485 

rs11739958 chr5:89964571 0.886313 C T 0.91 1.12(0.81,1.56) 0.396048 

rs7729703 chr5:89964738 0.936714 C G 0.3 1.09(1.34,0.88) 0.331195 

rs6861067 chr5:89966285 0.985868 G A 0.38 1.09(1.33,0.89) 0.262016 

rs6861525 chr5:89966759 0.980453 C T 0.48 1.09(1.32,0.9) 0.255667 

rs74938671 chr5:89966896 0.990665 A C 0.09 1.21(1.71,0.86) 0.256688 

rs6866075 chr5:89967029 0.887866 A C 0.9 1.18(0.86,1.63) 0.255337 

rs11955565 chr5:89967158 0.993479 A G 0.23 1.09(1.37,0.87) 0.500503 

chr5:89967949:I chr5:89967949 0.858202 CT C 0.91 1.14(0.82,1.59) 0.356175 

rs35680172 chr5:89968089 0.886772 C A 0.91 1.13(0.81,1.56) 0.39365 

rs1028191 chr5:89968626 1 T A 0.68 1.14(0.93,1.4) 0.144515 

rs1028192 chr5:89968773 0.927485 G A 0.29 1.11(1.37,0.9) 0.237356 

rs6875517 chr5:89970677 0.991433 C T 0.85 1(0.76,1.32) 0.878516 

rs75935830 chr5:89972731 0.994464 T G 0.08 1.28(1.83,0.9) 0.200923 

rs58582125 chr5:89972806 0.994176 T C 0.84 1.17(0.9,1.51) 0.274852 

rs16868964 chr5:89973018 0.995501 A G 0.85 1.07(0.82,1.4) 0.628747 

rs1033290 chr5:89973621 0.945764 C A 0.3 1.14(1.4,0.93) 0.155079 

rs10514331 chr5:89974082 0.995861 A G 0.85 1.07(0.82,1.41) 0.62741 

rs7716829 chr5:89974638 1 C A 0.36 1.22(1.49,0.99) 0.0414412 

rs7703530 chr5:89975009 0.968481 T C 0.31 1.15(1.41,0.93) 0.138971 

rs7721027 chr5:89975012 0.996092 G A 0.84 1.17(0.9,1.51) 0.27784 

rs7721198 chr5:89975085 0.970307 A G 0.31 1.15(1.41,0.93) 0.136583 

rs6863710 chr5:89975629 1 T A 0.32 1.16(1.42,0.94) 0.120651 

rs17544471 chr5:89975780 0.995085 T C 0.08 1.29(1.84,0.9) 0.189599 

rs55835641 chr5:89975818 0.994652 G A 0.36 1.22(1.5,1) 0.0346033 

rs17621772 chr5:89975894 0.994691 C A 0.08 1.28(1.83,0.89) 0.201137 

rs56255871 chr5:89975996 0.999321 G T 0.36 1.21(1.48,0.99) 0.0454299 

rs62375106 chr5:89976169 0.997649 A C 0.36 1.21(1.48,0.99) 0.0442682 

rs16868970 chr5:89976575 0.991634 T C 0.14 1(1.32,0.76) 0.887177 

rs62375107 chr5:89977598 0.800547 G A 0.13 1.15(1.53,0.86) 0.350147 

rs10045394 chr5:89977642 0.949648 A C 0.35 1.19(1.45,0.97) 0.063379 

chr5:89979027:D chr5:89979027 0.981025 T TTTTA 0.85 1.08(0.83,1.41) 0.591025 

rs75880085 chr5:89979134 0.849064 C G 0.01 3.02(10.41,0.88) 0.0403448 

rs4916683 chr5:89979380 0.99979 T C 0.36 1.21(1.48,0.99) 0.0461467 

rs17544552 chr5:89979518 0.994873 C T 0.08 1.29(1.84,0.9) 0.188611 

rs4916684 chr5:89979589 0.999303 G A 0.32 1.15(1.42,0.94) 0.12982 

rs41303352 chr5:89979691 0.997745 G A 0.85 1.09(0.83,1.43) 0.549047 

rs4916685 chr5:89979698 0.999981 C T 0.36 1.21(1.48,0.99) 0.0458658 

rs16868972 chr5:89979750 0.997906 T G 0.84 1.18(0.91,1.53) 0.232523 
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rs6880239 chr5:89980365 0.99979 A G 0.36 1.21(1.48,0.99) 0.0461467 

rs36045161 chr5:89980787 0.998638 T A 0.93 1.08(0.75,1.56) 0.636309 

chr5:89981024:D chr5:89981024 0.997046 T TGTTTA 0.85 1.09(0.83,1.42) 0.553058 

rs28517617 chr5:89981135 0.999046 T C 0.32 1.16(1.42,0.95) 0.125184 

chr5:89981457:D chr5:89981457 0.998653 A AAAAT 0.93 1.08(0.75,1.56) 0.636454 

rs10062423 chr5:89981980 0.838744 T G 0.89 1.18(0.87,1.61) 0.409194 

rs57255621 chr5:89982179 0.857462 T C 0.98 1.76(0.86,3.61) 0.117935 

rs147329258 chr5:89982515 0.875972 A T 0.95 1.22(0.81,1.85) 0.191575 

rs56816222 chr5:89983056 0.973083 T G 0.92 1.16(0.82,1.65) 0.469724 

rs13171056 chr5:89983349 0.998675 G T 0.93 1.06(0.73,1.53) 0.708253 

rs145501488 chr5:89983479 0.917789 C A 0.08 1.22(1.77,0.85) 0.266638 

rs192589194 chr5:89983780 0.999343 G A 0.36 1.22(1.49,1) 0.0391976 

rs146520661 chr5:89983903 0.873391 G A 0.35 1.21(1.48,0.98) 0.0372547 

rs16868980 chr5:89984881 1 T C 0.36 1.21(1.48,0.99) 0.0457872 

rs10037067 chr5:89985882 0.999878 A G 0.36 1.22(1.5,1) 0.0352242 

rs114172556 chr5:89986285 0.989113 T G 0.98 1.18(0.64,2.19) 0.536498 

rs73193232 chr5:89986519 0.998506 C G 0.99 2.77(1.07,7.18) 0.045499 

rs17621985 chr5:89986963 0.998599 G T 0.93 1.08(0.75,1.56) 0.638242 

rs16868985 chr5:89987053 0.998322 G A 0.86 1.02(0.78,1.34) 0.785793 

chr5:89987131:D chr5:89987131 0.989118 CAT C 0.36 1.24(1.51,1.01) 0.0223551 

rs77332009 chr5:89988086 0.988474 A T 0.41 1.09(1.32,0.89) 0.294961 

rs10040165 chr5:89988412 0.997382 G A 0.36 1.22(1.49,0.99) 0.0412419 

rs193030567 chr5:89988464 0.901307 A T 0.03 1.76(3.42,0.91) 0.0723276 

rs2366926 chr5:89988504 0.999588 A G 0.36 1.22(1.49,1) 0.0389777 

rs10043836 chr5:89989158 0.9991 T C 0.32 1.15(1.42,0.94) 0.129534 

rs10035335 chr5:89989208 0.987347 A G 0.36 1.22(1.5,1) 0.0347769 

rs16876822 chr5:89989779 0.999371 G A 0.36 1.22(1.49,1) 0.0387026 

rs1878878 chr5:89990324 0.998019 A G 0.31 1.14(1.4,0.93) 0.148087 

rs10068473 chr5:89990545 0.998634 C A 0.48 1.09(1.32,0.9) 0.268988 

rs977906 chr5:89991389 0.995312 C A 0.31 1.14(1.4,0.93) 0.156041 

chr5:89991502:D chr5:89991502 0.997179 A AAC 0.85 1.1(0.84,1.44) 0.512512 

rs55720814 chr5:89992204 0.997026 T C 0.85 1.1(0.84,1.44) 0.513625 

rs970319 chr5:89992339 0.997199 T C 0.36 1.22(1.5,1) 0.0378604 

chr5:89992596:I chr5:89992596 0.977577 T TAC 0.09 1.27(1.81,0.89) 0.207909 

rs10942604 chr5:89993045 0.99847 T C 0.36 1.21(1.48,0.99) 0.0429017 

rs12188928 chr5:89993332 0.9952 C T 0.48 1.09(1.32,0.9) 0.249398 

rs73772469 chr5:89993742 0.99729 C T 0.86 1.03(0.78,1.35) 0.747226 

rs16868999 chr5:89994527 0.9983 G A 0.36 1.21(1.48,0.99) 0.0428243 

chr5:89994596:D chr5:89994596 0.995154 GA G 0.41 1.06(1.29,0.87) 0.457586 

rs189135502 chr5:89994764 0.901871 G C 0.03 1.75(3.4,0.9) 0.0750903 

rs116533328 chr5:89994810 0.987055 C T 0.98 1.14(0.62,2.1) 0.634204 

rs12187771 chr5:89994983 0.894288 A G 0.21 1.28(1.63,1.01) 0.0199666 

rs142034716 chr5:89995607 0.911846 C T 0.01 1.76(4.65,0.67) 0.232762 

rs16869010 chr5:89995656 0.996531 A T 0.36 1.21(1.48,0.99) 0.0433269 

rs17622455 chr5:89995803 0.994392 A G 0.08 1.26(1.8,0.88) 0.231304 

rs16869013 chr5:89996329 0.996261 A G 0.85 1.1(0.84,1.44) 0.513144 

rs1878881 chr5:89996625 0.996141 A C 0.85 1.1(0.84,1.44) 0.513221 

rs67956713 chr5:89996684 0.997695 A G 0.93 1.08(0.75,1.55) 0.648538 

rs17622555 chr5:89996966 0.997735 A T 0.93 1.08(0.75,1.55) 0.649243 

rs10514332 chr5:89997048 0.994495 A T 0.08 1.26(1.8,0.88) 0.231641 

rs6452904 chr5:89997358 0.998877 T C 0.32 1.15(1.41,0.93) 0.136219 

rs6867004 chr5:89997506 0.988877 T G 0.84 1.21(0.94,1.56) 0.165925 

rs6452905 chr5:89997538 0.99891 T G 0.32 1.15(1.41,0.93) 0.135914 

rs77198275 chr5:89997634 0.936238 C T 0.08 1.19(1.71,0.83) 0.322842 

rs115766415 chr5:89997807 0.951872 C T 0.97 1.29(0.72,2.33) 0.334858 

rs192706921 chr5:89998242 0.903572 A G 0.03 1.73(3.35,0.89) 0.080262 

rs13174505 chr5:89998386 0.973098 T A 0.92 1.16(0.82,1.64) 0.503726 

rs10514333 chr5:89998454 0.997881 G T 0.4 1.07(1.31,0.88) 0.353851 

chr5:89998634:D chr5:89998634 0.86642 CT C 0.03 1.09(1.98,0.6) 0.810383 

rs150429028 chr5:89998778 0.911399 T A 0.01 1.76(4.65,0.67) 0.230756 

rs76119383 chr5:89998957 0.869794 A C 0.96 1.3(0.8,2.11) 0.222382 

rs11959270 chr5:89999735 0.9948 A G 0.86 1.03(0.78,1.35) 0.744766 

rs10942605 chr5:89999954 1 T C 0.4 1.08(1.32,0.89) 0.30935 

rs10942606 chr5:89999968 1 A G 0.32 1.16(1.42,0.94) 0.121757 
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rs16869016 chr5:90000210 0.868056 T C 0.96 1.3(0.8,2.1) 0.228191 

rs56369423 chr5:90000549 0.992487 C A 0.36 1.22(1.5,1) 0.0339294 

rs6894453 chr5:90000720 0.971817 C A 0.36 1.23(1.5,1) 0.0294978 

rs6880570 chr5:90001368 0.994683 G T 0.85 1.1(0.84,1.43) 0.523501 

rs764212 chr5:90001759 0.993949 G C 0.08 1.26(1.81,0.88) 0.227612 

rs1160121 chr5:90001988 0.998417 G T 0.41 1.08(1.31,0.89) 0.364893 

rs77614337 chr5:90002293 0.992488 A G 0.08 1.26(1.8,0.88) 0.243913 

rs1996551 chr5:90002596 1 C T 0.86 1.02(0.78,1.34) 0.806054 

rs1474119 chr5:90002885 0.993271 G A 0.46 1.2(1.45,0.99) 0.0407203 

rs1474120 chr5:90003053 0.994107 T A 0.37 1.14(1.4,0.94) 0.139629 

rs6869935 chr5:90003131 0.989911 A G 0.16 1.13(1.48,0.87) 0.397655 

rs2176624 chr5:90003274 0.992869 G A 0.33 1.23(1.51,1.01) 0.0301043 

rs4916686 chr5:90003594 0.997424 T G 0.31 1.16(1.42,0.94) 0.113351 

rs193121546 chr5:90003633 0.901186 C T 0.03 1.72(3.3,0.89) 0.0821708 

chr5:90003967:I chr5:90003967 0.983705 C CT 0.08 1.28(1.83,0.9) 0.195301 

rs73193258 chr5:90004180 0.986056 T C 0.09 1.07(1.49,0.77) 0.739168 

rs73193259 chr5:90004474 0.978849 T C 0.99 3(1.24,7.29) 0.0263454 

rs62375135 chr5:90004977 0.824183 C T 0.08 1.44(2.09,1) 0.0407014 

rs2222242 chr5:90005214 0.997346 G A 0.33 1.27(1.55,1.04) 0.0236634 

rs28587199 chr5:90005534 0.995547 A T 0.32 1.16(1.42,0.94) 0.115456 

rs9293550 chr5:90005825 0.998689 G A 0.32 1.16(1.43,0.95) 0.109949 

rs1993474 chr5:90006552 0.992605 T G 0.41 1.28(1.56,1.06) 0.0117986 

rs7732169 chr5:90007196 0.995542 C T 0.34 1.28(1.57,1.05) 0.0200104 

rs7714506 chr5:90007288 0.990456 T A 0.32 1.17(1.43,0.95) 0.100875 

rs74836712 chr5:90008925 0.983003 G A 0.08 1.28(1.83,0.9) 0.193266 

chr5:90008979:I chr5:90008979 0.858646 G GT 0.45 1.01(1.22,0.83) 0.701579 

rs10060365 chr5:90008988 0.971761 A T 0.48 1.07(1.29,0.88) 0.334802 

rs35312877 chr5:90009121 0.986868 A G 0.93 1.04(0.72,1.5) 0.770899 

rs6886668 chr5:90009248 0.968289 T G 0.98 2.93(1.51,5.67) 0.00816381 

rs13183331 chr5:90009927 0.986776 C A 0.93 1.04(0.72,1.5) 0.774439 

rs6891645 chr5:90009941 0.968293 T C 0.98 2.93(1.51,5.67) 0.00647417 

rs13165949 chr5:90010141 0.993928 C T 0.99 1.48(0.68,3.22) 0.319391 

rs10045236 chr5:90010486 0.999908 C T 0.32 1.16(1.42,0.94) 0.12075 

rs73175215 chr5:90011175 0.977777 A T 0.99 3.01(1.24,7.31) 0.0251673 

rs11960887 chr5:90011671 0.993462 A G 0.85 1.01(0.77,1.33) 0.844454 

rs10080113 chr5:90011696 0.968273 T G 0.98 2.93(1.51,5.67) 0.00645967 

rs7703588 chr5:90011949 0.999956 A G 0.32 1.16(1.42,0.94) 0.120718 

rs13157270 chr5:90012379 0.986776 A G 0.93 1.04(0.72,1.5) 0.775575 

rs10067181 chr5:90012614 0.996421 A T 0.34 1.28(1.57,1.05) 0.0210468 

rs3927265 chr5:90012703 0.999972 G A 0.32 1.16(1.42,0.94) 0.120693 

rs73175221 chr5:90012778 0.974095 G A 0.99 3.02(1.25,7.32) 0.0241662 

rs150073216 chr5:90013506 0.982318 T C 0.08 1.28(1.83,0.9) 0.190746 

rs13355001 chr5:90013833 0.968273 T C 0.98 2.93(1.51,5.67) 0.00645934 

rs76580665 chr5:90013856 0.98231 G A 0.08 1.28(1.83,0.9) 0.190687 

rs111456280 chr5:90013949 0.977558 A G 0.99 3.01(1.24,7.31) 0.0250669 

rs13167491 chr5:90014237 0.998244 C A 0.32 1.16(1.42,0.94) 0.119 

rs73175282 chr5:90014299 0.977695 G A 0.99 3.01(1.24,7.31) 0.0250895 

rs115956065 chr5:90014526 0.984092 C A 0.98 3.46(1.6,7.48) 0.00819089 

rs1014750 chr5:90014827 1 T C 0.32 1.16(1.42,0.94) 0.120634 

rs1568308 chr5:90014906 1 C T 0.36 1.2(1.47,0.98) 0.0587103 

rs3942393 chr5:90014936 0.999957 C T 0.36 1.2(1.47,0.98) 0.0586172 

chr5:90015128:D chr5:90015128 0.981509 ACT A 0.08 1.29(1.84,0.9) 0.185342 

rs4364416 chr5:90015175 0.956878 C T 0.98 2.92(1.51,5.62) 0.00570358 

rs6881412 chr5:90015792 1 C T 0.31 1.14(1.41,0.93) 0.135715 

rs6452906 chr5:90016129 1 A G 0.32 1.16(1.42,0.94) 0.120634 

chr5:90016442:D chr5:90016442 0.985721 A AT 0.93 1.04(0.72,1.5) 0.786621 

rs16869032 chr5:90016871 0.993376 A G 0.86 1.01(0.76,1.32) 0.86018 

rs139716327 chr5:90017060 0.97482 A G 0.99 2.89(1.25,6.69) 0.0248698 

rs146638672 chr5:90017092 0.956571 C T 0.06 1.08(1.62,0.72) 0.763524 

rs12657264 chr5:90017137 0.995057 T C 0.32 1.19(1.46,0.97) 0.072406 

rs35851488 chr5:90017178 0.953582 G A 0.36 1.15(1.41,0.94) 0.132441 

rs1533603 chr5:90017416 0.844706 T G 0.38 1.1(1.34,0.9) 0.241051 

chr5:90017469:I chr5:90017469 0.994052 T TG 0.42 1.19(1.44,0.98) 0.0881297 

rs17552645 chr5:90017593 0.98603 C T 0.93 1.04(0.72,1.5) 0.776632 
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rs17552645 chr5:90017593 0.98603 C T 0.93 1.04(0.72,1.5) 0.776632 

chr5:90017696:D chr5:90017696 0.965895 CTG C 0.49 1.21(1.47,1) 0.0397983 

rs73175286 chr5:90018113 0.951487 T C 0.98 2.81(1.49,5.3) 0.00518323 

rs12652606 chr5:90018385 0.968493 G A 0.33 1.16(1.42,0.95) 0.110057 

rs10036258 chr5:90018414 0.958948 C A 0.33 1.19(1.46,0.97) 0.063281 

rs10036980 chr5:90019080 0.999874 C A 0.32 1.16(1.42,0.94) 0.120757 

rs76742855 chr5:90019854 0.981967 A G 0.08 1.29(1.85,0.9) 0.178492 

rs78971704 chr5:90020082 0.976529 T C 0.05 1.53(2.49,0.94) 0.0950882 

rs13171303 chr5:90020100 0.985979 T G 0.93 1.04(0.72,1.5) 0.777026 

rs62375138 chr5:90020192 0.825597 G A 0.08 1.4(2.03,0.97) 0.0578176 

rs13153584 chr5:90020283 0.972406 T A 0.43 1.17(1.42,0.97) 0.107534 

rs147798076 chr5:90020459 0.982943 G A 0.99 1.54(0.68,3.47) 0.300483 

rs7723259 chr5:90020868 0.999621 A C 0.32 1.16(1.42,0.94) 0.121091 

rs16869042 chr5:90020923 0.998977 T G 0.36 1.2(1.47,0.98) 0.0589273 

rs16869043 chr5:90021292 0.984671 A G 0.14 1(1.32,0.76) 0.884513 

rs4916815 chr5:90021499 0.810501 G T 0.5 1.14(1.38,0.94) 0.146876 

rs7724806 chr5:90021691 0.973172 C T 0.32 1.17(1.43,0.95) 0.120045 

rs28407508 chr5:90021905 0.975329 A G 0.36 1.17(1.44,0.96) 0.0957766 

rs17623602 chr5:90022341 0.962516 T C 0.05 1.61(2.65,0.97) 0.0685637 

rs10070074 chr5:90022407 1 T C 0.38 1.03(1.25,0.84) 0.601863 

rs7730204 chr5:90022584 1 T G 0.79 1.04(0.82,1.31) 0.622318 

rs4916687 chr5:90022712 1 A G 0.2 1.02(1.3,0.8) 0.999231 

rs4916688 chr5:90022780 0.98971 G A 0.79 1.09(0.86,1.38) 0.401382 

rs4916689 chr5:90022918 0.956491 T C 0.22 1.03(1.31,0.82) 0.922876 

rs4392662 chr5:90023335 0.864328 T A 0.42 1.23(1.5,1.02) 0.0345084 

rs988470 chr5:90023336 0.847056 T A 0.35 1.29(1.57,1.06) 0.0117437 

rs73772476 chr5:90024214 0.801409 G A 0.06 1.11(1.69,0.72) 0.641714 

rs10074104 chr5:90024277 0.943877 T C 0.35 1.3(1.59,1.06) 0.0138739 

rs2366928 chr5:90024735 0.884559 G A 0.27 1.17(1.45,0.94) 0.0989217 

rs73772478 chr5:90025171 0.802743 T C 0.06 1.11(1.69,0.72) 0.641596 

rs141197244 chr5:90025784 0.918712 T G 0.99 5.31(1.84,15.38) 0.000312919 

rs2030272 chr5:90025842 0.946549 C G 0.44 1.26(1.53,1.04) 0.0143463 

rs139635848 chr5:90025887 0.803888 G A 0.06 1.11(1.69,0.72) 0.641047 

rs4916816 chr5:90026142 0.859762 A C 0.19 1.27(1.64,0.99) 0.032242 

rs951116 chr5:90026261 0.894014 A G 0.3 1.36(1.68,1.11) 0.00394824 

rs2366929 chr5:90026634 0.909816 T C 0.5 1.27(1.54,1.05) 0.00889703 

rs4916690 chr5:90026688 0.999184 G T 0.2 1.02(1.3,0.8) 0.989727 

rs2443071 chr5:90026987 0.941692 T C 0.36 1.29(1.58,1.06) 0.0160213 

rs2203824 chr5:90027231 0.939894 C A 0.98 3.46(1.81,6.62) 0.000504157 

rs2203825 chr5:90027280 0.939886 A T 0.98 3.46(1.81,6.62) 0.000504768 

rs2030273 chr5:90027635 0.885679 G T 0.28 1.19(1.47,0.96) 0.0833656 

rs2460176 chr5:90027676 0.891457 A T 0.3 1.35(1.66,1.1) 0.00540748 

rs6452908 chr5:90028159 1 T C 0.2 1.02(1.3,0.8) 0.979945 

rs2460177 chr5:90028405 1 C G 0.73 1.11(0.89,1.37) 0.270384 

rs62373962 chr5:90029246 0.867847 G A 0.05 1.06(1.66,0.68) 0.779292 

rs2460178 chr5:90030185 0.880195 G A 0.27 1.17(1.45,0.94) 0.0971332 

rs1988093 chr5:90030442 0.930581 G A 0.44 1.21(1.47,1) 0.0302062 

rs72782766 chr5:90032844 0.986508 T C 0.95 1.01(0.66,1.56) 0.886208 

rs189367032 chr5:90032981 0.9167 T A 0.03 1.51(2.77,0.83) 0.172783 

rs2460181 chr5:90033213 0.943577 G A 0.46 1.2(1.45,0.99) 0.0318534 

chr5:90033232:D chr5:90033232 0.919333 T TAGA 0.99 5.28(1.84,15.12) 0.000296366 

rs2460182 chr5:90033441 0.887435 G A 0.31 1.14(1.4,0.92) 0.184867 

rs2222243 chr5:90033697 0.946423 A C 0.45 1.26(1.53,1.04) 0.0157191 

chr5:90033762:D chr5:90033762 0.936638 A ACT 0.99 5.34(1.9,15.02) 0.000242106 

rs990124 chr5:90033830 0.965102 G C 0.47 1.21(1.46,0.99) 0.0270347 

rs1988195 chr5:90033879 0.909254 T G 0.27 1.21(1.5,0.97) 0.0604615 

rs2443067 chr5:90034302 0.994878 A G 0.46 1.29(1.56,1.06) 0.0098014 

rs2460185 chr5:90034401 0.994024 C T 0.46 1.28(1.56,1.06) 0.010739 

rs2443066 chr5:90034784 0.995307 A G 0.46 1.29(1.56,1.06) 0.0103708 

rs62373963 chr5:90035887 0.929045 C G 0.08 1.13(1.63,0.78) 0.5151 

rs2222244 chr5:90036089 1 A G 0.32 1.15(1.41,0.94) 0.161119 

rs73177403 chr5:90036895 0.959527 T C 0.99 5.38(1.94,14.9) 0.000228216 

rs2460186 chr5:90036980 0.998649 A G 0.46 1.29(1.56,1.06) 0.00992444 

rs2460187 chr5:90038450 0.999858 G T 0.46 1.29(1.57,1.06) 0.00949228 
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rs4916818 chr5:90038529 0.998478 C T 0.2 1.02(1.3,0.8) 0.976534 

rs59411130 chr5:90038549 0.960941 C A 0.99 5.74(2.09,15.76) 0.000119007 

rs10514334 chr5:90039078 1 T C 0.2 1(1.27,0.79) 0.864355 

rs57252870 chr5:90041153 0.960996 A C 0.99 5.09(2,12.98) 0.000157206 

rs2438356 chr5:90041161 0.998014 G A 0.48 1.13(1.36,0.93) 0.145955 

rs2438357 chr5:90041225 0.999955 G A 0.46 1.29(1.57,1.06) 0.00946719 

rs13171868 chr5:90041574 0.972169 C T 0.99 1.29(0.54,3.1) 0.570568 

rs2247747 chr5:90041898 0.999982 G A 0.46 1.29(1.57,1.06) 0.00946327 

rs7704041 chr5:90042321 0.999684 A T 0.2 1.02(1.3,0.8) 0.979694 

rs2438359 chr5:90042502 1 C T 0.46 1.29(1.57,1.06) 0.00945779 

rs73177407 chr5:90043047 0.960695 T C 0.99 5.09(2,12.96) 0.000157801 

rs2460188 chr5:90043198 0.997982 A G 0.48 1.13(1.36,0.93) 0.145738 

rs2438367 chr5:90043247 1 C T 0.46 1.29(1.57,1.06) 0.00945779 

rs181401225 chr5:90043603 0.91764 T G 0.03 1.52(2.78,0.83) 0.169635 

rs2438371 chr5:90043616 0.994018 C A 0.46 1.29(1.56,1.06) 0.00994534 

rs2203822 chr5:90043898 0.80875 A G 0.06 1.1(1.68,0.72) 0.666815 

rs2438372 chr5:90044215 0.998719 G A 0.46 1.29(1.56,1.06) 0.0100782 

chr5:90044283:D chr5:90044283 0.992862 ATCTTG A 0.46 1.28(1.55,1.06) 0.0115503 

rs150025752 chr5:90044322 0.800891 G A 0.02 1.14(2.54,0.51) 0.762362 

rs2222241 chr5:90044373 0.99907 T G 0.46 1.3(1.58,1.07) 0.00800052 

chr5:90046189:D chr5:90046189 0.938798 C CAT 0.99 5.53(2.03,15.07) 9.66315E-05 

rs41311341 chr5:90046296 0.872381 T C 0.97 1.03(0.59,1.81) 0.86912 

rs1996549 chr5:90046893 0.988088 C T 0.45 1.3(1.57,1.07) 0.00784829 

rs73772485 chr5:90047008 0.80368 G A 0.05 1.08(1.66,0.71) 0.725699 

rs2203823 chr5:90047161 0.984603 G A 0.32 1.17(1.43,0.95) 0.121367 

chr5:90047395:D chr5:90047395 0.960085 TAAC T 0.08 1.28(1.84,0.9) 0.203171 

rs2460162 chr5:90047491 0.985641 G T 0.48 1.15(1.4,0.95) 0.0842741 

rs73177409 chr5:90047950 0.94665 G A 0.99 5.25(1.91,14.43) 0.000233926 

chr5:90048833:D chr5:90048833 0.986912 TC T 0.45 1.3(1.58,1.07) 0.00718869 

chr5:90048834:I chr5:90048834 0.986912 C CA 0.45 1.3(1.58,1.07) 0.00718869 

rs2438337 chr5:90049057 0.984405 T C 0.48 1.14(1.38,0.94) 0.105764 

rs73772486 chr5:90049157 0.802395 G A 0.05 1.08(1.66,0.71) 0.729006 

chr5:90049162:I chr5:90049162 0.949593 A AT 0.37 1.26(1.54,1.03) 0.0220131 

rs2438339 chr5:90049238 0.931435 A G 0.26 1.16(1.44,0.93) 0.118936 

rs71637311 chr5:90050357 0.981953 T C 0.98 1.14(0.56,2.31) 0.720446 

chr5:90051086:I chr5:90051086 0.874523 C CT 0.4 1.26(1.54,1.04) 0.0117374 

chr5:90051087:I chr5:90051087 0.880952 T TTC 0.4 1.27(1.55,1.04) 0.0104619 

chr5:90051088:I chr5:90051088 0.806704 T TC 0.37 1.23(1.51,1.01) 0.0203067 

rs1158530 chr5:90051332 0.975481 G A 0.48 1.12(1.36,0.92) 0.153126 

rs2438347 chr5:90051591 0.933935 C T 0.47 1.29(1.57,1.07) 0.00741412 

rs60470187 chr5:90051963 0.918807 G A 0.99 4.83(1.82,12.86) 0.000287085 

chr5:90052263:I chr5:90052263 0.979019 T TC 0.45 1.31(1.6,1.08) 0.00490118 

rs10062026 chr5:90052289 0.972114 G A 0.36 1.25(1.53,1.02) 0.0270923 

rs2438349 chr5:90052372 0.981233 C T 0.48 1.14(1.38,0.94) 0.106473 

rs2443065 chr5:90053056 0.982273 A G 0.45 1.3(1.57,1.07) 0.00783553 

chr5:90053195:I chr5:90053195 0.971755 C CT 0.47 1.16(1.4,0.95) 0.0898817 

rs2443064 chr5:90053280 0.980712 T C 0.45 1.29(1.57,1.07) 0.00790744 

rs2438350 chr5:90054109 0.97739 C T 0.45 1.29(1.57,1.06) 0.00855369 

rs62373965 chr5:90054878 0.943789 A T 0.8 1(0.79,1.27) 0.854718 

rs189981450 chr5:90055106 0.91248 C T 0.03 1.52(2.75,0.84) 0.160791 

rs76883417 chr5:90055130 0.92855 A C 0.99 2.66(1.19,5.98) 0.0851516 

rs77855755 chr5:90055866 0.976503 C A 0.05 1.54(2.46,0.97) 0.0684422 

rs113072800 chr5:90055963 0.973259 A C 0.97 4.86(2.56,9.22) 3.64621E-07 

rs188585053 chr5:90056058 0.844787 A G 0.99 2.06(0.9,4.72) 0.0733563 

rs16869094 chr5:90056174 0.972004 A G 0.06 1.52(2.35,0.98) 0.0500481 

rs750275 chr5:90056400 0.874735 G A 0.04 1.04(1.66,0.65) 0.915332 

rs870054 chr5:90056838 0.875673 A G 0.04 1.04(1.66,0.65) 0.918572 

rs2460163 chr5:90057563 0.99838 A G 0.45 1.32(1.6,1.09) 0.00433388 

rs73772488 chr5:90057686 0.877614 T A 0.04 1.04(1.66,0.65) 0.925213 

rs57547536 chr5:90057869 0.858782 G A 0.91 1.53(1.12,2.11) 0.00887968 

rs6893549 chr5:90057977 0.92005 G A 0.92 1.89(1.34,2.68) 0.00037666 

rs6893710 chr5:90058041 1 T C 0.97 4.05(2.27,7.24) 1.61084E-06 

rs2438351 chr5:90058109 0.976154 G A 0.4 1.17(1.42,0.96) 0.0448044 

rs2460164 chr5:90058190 1 A T 0.45 1.32(1.61,1.09) 0.00420891 
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rs2460164 chr5:90058190 1 A T 0.45 1.32(1.61,1.09) 0.00420891 

rs73177420 chr5:90058451 0.97769 C T 0.98 3.72(1.9,7.28) 5.48738E-05 

rs62373966 chr5:90058982 0.975459 T G 0.06 1.34(2.02,0.9) 0.0669446 

rs881289 chr5:90059001 0.97643 T A 0.4 1.16(1.41,0.96) 0.0514993 

rs2049009 chr5:90059406 0.972 A G 0.49 1.36(1.65,1.12) 0.000410594 

rs2443061 chr5:90059436 0.997737 T A 0.45 1.32(1.61,1.09) 0.00411455 

rs2443060 chr5:90059708 0.994842 T A 0.46 1.3(1.58,1.07) 0.00501887 

rs73772489 chr5:90059968 0.879363 G A 0.04 1.02(1.63,0.64) 0.997658 

rs2460165 chr5:90060082 0.975165 A G 0.47 1.09(1.32,0.9) 0.276009 

rs62373981 chr5:90060597 0.979155 A T 0.06 1.57(2.44,1.01) 0.0366638 

rs10514335 chr5:90060782 1 A G 0.06 1.53(2.37,0.98) 0.0531603 

rs73177426 chr5:90061032 0.960768 G C 0.98 3.64(1.87,7.09) 5.75124E-05 

rs80332298 chr5:90061287 0.911597 G C 0.91 1.26(0.9,1.76) 0.32744 

rs77236023 chr5:90061812 0.923431 T C 0.68 1.25(1.02,1.53) 0.0127648 

rs73772490 chr5:90062601 0.941974 G T 0.97 1.27(0.72,2.25) 0.364701 

rs2460166 chr5:90063183 0.968488 G A 0.93 2.22(1.52,3.24) 6.97113E-05 

rs73177428 chr5:90063862 0.955835 G T 0.98 3.42(1.76,6.65) 0.000120101 

rs10514336 chr5:90064171 0.896828 C T 0.02 1.08(2.19,0.53) 0.849493 

rs115261920 chr5:90064561 0.958083 A G 0.98 3.32(1.69,6.54) 0.000208033 

rs12658994 chr5:90064784 0.951664 G A 0.28 1.35(1.68,1.08) 0.0061426 

rs2438352 chr5:90065570 0.993882 A C 0.43 1.38(1.68,1.14) 0.000226985 

rs2438353 chr5:90066246 1 T C 0.43 1.43(1.73,1.18) 2.74136E-05 

chr5:90067043:D chr5:90067043 0.996653 TA T 0.5 1.7(2.07,1.4) 1.96988E-08 

rs12658034 chr5:90067887 0.984514 C A 0.25 1.31(1.65,1.05) 0.0154166 

rs7720206 chr5:90068209 0.996848 C T 0.5 1.7(2.06,1.4) 2.07962E-08 

rs73772491 chr5:90068343 0.982304 A G 0.97 1.36(0.78,2.35) 0.282475 

rs16869112 chr5:90069307 0.999265 A C 0.02 1.08(2.03,0.57) 0.81825 

rs2460167 chr5:90069563 1 A G 0.43 1.39(1.68,1.14) 0.000181959 

rs17624740 chr5:90069678 0.904292 T C 0.08 1.38(1.99,0.95) 0.0838452 

rs16869117 chr5:90069753 1 G A 0.02 1.08(2.03,0.57) 0.818995 

rs73772492 chr5:90070676 0.97794 G A 0.97 1.33(0.75,2.35) 0.296331 

rs13188479 chr5:90070979 0.991815 A G 0.5 1.66(2.02,1.37) 7.2975E-08 

rs12519770 chr5:90073277 1 A G 0.5 1.69(2.06,1.39) 2.9811E-08 

rs10514337 chr5:90073320 1 A T 0.98 1.08(0.57,2.03) 0.818995 

rs2438355 chr5:90073390 1 A G 0.44 1.4(1.7,1.15) 0.00012371 

rs3107223 chr5:90074097 0.996063 T G 0.91 1.71(1.24,2.36) 0.00638679 

rs41308293 chr5:90074646 0.908568 A T 0.08 1.38(1.98,0.95) 0.0843279 

rs35092519 chr5:90074759 0.976986 A G 0.97 1.34(0.76,2.35) 0.283045 

rs2443076 chr5:90075060 1 G C 0.91 1.77(1.28,2.44) 0.0015852 

rs2049010 chr5:90075770 0.959928 A G 0.05 1.34(2.09,0.86) 0.162197 

rs16869133 chr5:90075924 0.981223 A G 0.02 1.08(2.02,0.58) 0.814673 

chr5:90078672:I chr5:90078672 0.994119 CAG C 0.93 2.19(1.51,3.19) 9.47194E-05 

chr5:90078674:I chr5:90078674 0.992707 GA G 0.93 2.2(1.52,3.19) 8.98387E-05 

rs113674072 chr5:90078821 0.962578 G A 0.98 3.28(1.68,6.41) 0.000226989 

rs17554631 chr5:90079820 0.998726 A G 0.2 1.53(1.97,1.19) 0.00113715 

rs879571 chr5:90079972 0.998226 T C 0.91 1.79(1.3,2.45) 0.00183405 

rs2460171 chr5:90080575 0.993764 C T 0.93 2.19(1.51,3.19) 9.51967E-05 

rs2139191 chr5:90080797 0.991554 T G 0.41 1.39(1.69,1.14) 8.74469E-05 

rs147728824 chr5:90080947 0.980935 A G 0.02 1.07(2,0.57) 0.83784 

rs2945806 chr5:90081869 0.9827 T C 0.93 2.24(1.54,3.25) 6.71678E-05 

rs2460174 chr5:90082063 0.992094 G A 0.93 2.2(1.51,3.19) 9.06379E-05 

rs115997530 chr5:90082068 0.906079 G C 0.01 1.59(4.17,0.61) 0.32271 

rs2460175 chr5:90082396 0.991151 C T 0.94 2.17(1.48,3.17) 0.000187452 

rs10942608 chr5:90082594 1 C T 0.2 1.53(1.98,1.19) 0.00111405 

rs2443062 chr5:90083373 1 G A 0.99 2.86(1.18,6.93) 0.0841518 

rs11956622 chr5:90086216 0.971113 A G 0.97 1.02(0.56,1.87) 0.847858 

rs76310066 chr5:90087438 0.979869 A G 0.03 1.04(1.87,0.57) 0.648595 

rs60617564 chr5:90088460 0.977148 T G 0.97 1.39(0.8,2.42) 0.229886 

rs17554723 chr5:90089314 1 G A 0.71 1.39(1.13,1.71) 0.000501136 

chr5:90089525:D chr5:90089525 0.999343 G GAATT 0.71 1.4(1.13,1.72) 0.000396649 

rs16869139 chr5:90089566 0.979662 A C 0.03 1.03(1.87,0.57) 0.65343 

rs16869140 chr5:90089651 0.979646 G C 0.03 1.03(1.87,0.57) 0.653686 

rs77395387 chr5:90089837 0.979652 T C 0.03 1.03(1.87,0.57) 0.653886 

rs79316782 chr5:90089981 0.97962 G C 0.03 1.03(1.87,0.57) 0.654251 
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rs4916821 chr5:90090399 1 A G 0.16 1.21(1.58,0.92) 0.136993 

rs2438361 chr5:90090437 1 A G 0.91 1.79(1.3,2.47) 0.00220614 

rs114651485 chr5:90090671 0.97947 C T 0.03 1.03(1.87,0.57) 0.654949 

rs11745546 chr5:90090712 0.999572 G C 0.71 1.39(1.13,1.71) 0.000495298 

chr5:90090732:D chr5:90090732 0.98131 AG A 0.02 1.06(1.98,0.56) 0.865082 

rs2438362 chr5:90090791 1 G A 0.79 1.46(1.16,1.85) 0.00213394 

rs148754405 chr5:90091430 0.928594 G A 0.03 1.51(2.66,0.86) 0.148656 

rs142342530 chr5:90091507 0.971477 A G 0.97 1.4(0.8,2.44) 0.218183 

rs76251327 chr5:90091585 0.976954 A G 0.97 1.39(0.8,2.42) 0.229461 

rs113802395 chr5:90091600 0.936089 A G 0.94 1.07(0.7,1.62) 0.685504 

rs2438364 chr5:90091816 0.989099 A G 0.52 1.61(1.33,1.96) 4.5485E-07 

rs145197019 chr5:90092525 0.976355 T A 0.97 1.35(0.77,2.37) 0.267969 

rs149067605 chr5:90093406 0.982163 A G 0.91 1.73(1.25,2.41) 0.00610618 

rs13180421 chr5:90094789 0.972757 G A 0.99 1.17(0.48,2.88) 0.747109 

rs2438368 chr5:90094855 0.996478 A G 0.51 1.65(1.36,2) 2.03502E-07 

rs140671922 chr5:90095574 0.85086 C G 0.8 1.22(0.96,1.54) 0.0315881 

rs2366932 chr5:90096696 0.925018 A T 0.93 1.66(1.16,2.37) 0.0274733 

rs2443073 chr5:90096792 0.826929 T C 0.98 1.22(0.67,2.23) 0.642708 

rs146994514 chr5:90096814 0.979719 C T 0.02 1.08(2.02,0.57) 0.814204 

rs2438370 chr5:90096921 0.826944 C T 0.98 1.22(0.67,2.23) 0.642612 

rs1983366 chr5:90097313 0.878906 G C 0.91 1.62(1.18,2.24) 0.0103243 

rs62373985 chr5:90099111 0.959484 C T 0.05 1.44(2.25,0.92) 0.0931639 

rs184909647 chr5:90099823 0.924708 G A 0.03 1.52(2.67,0.87) 0.141914 

rs73179304 chr5:90100408 0.946719 A G 0.99 3.97(1.67,9.44) 0.00058763 

rs112842366 chr5:90102825 0.946483 T A 0.99 3.97(1.67,9.44) 0.000592458 

rs16869151 chr5:90103678 0.981792 A G 0.02 1.08(2.02,0.57) 0.820578 

rs2438373 chr5:90103785 0.862569 T G 0.04 1.73(2.86,1.05) 0.0922207 

rs73179310 chr5:90104252 0.946242 A G 0.99 3.97(1.67,9.43) 0.00059412 

rs6860302 chr5:90104953 0.915397 T C 0.04 1.33(2.24,0.79) 0.154814 

rs75945334 chr5:90105280 0.981584 T A 0.02 1.08(2.02,0.57) 0.817923 

rs2438374 chr5:90107108 0.82592 A G 0.02 1.22(2.23,0.67) 0.635094 

rs60526684 chr5:90107838 0.934842 T C 0.98 3.59(1.64,7.86) 0.000375268 

rs56886929 chr5:90108039 0.945819 A G 0.99 3.96(1.67,9.42) 0.000601422 

rs114170072 chr5:90108056 0.904465 T A 0.04 1.54(2.67,0.88) 0.122935 

rs113336323 chr5:90108702 0.945792 G A 0.99 3.96(1.67,9.42) 0.000601794 

rs144457455 chr5:90108777 0.809904 C T 0.98 1.38(0.73,2.61) 0.268462 

rs2438375 chr5:90108906 0.806087 C T 0.13 1.49(1.97,1.12) 0.011236 

chr5:90109015:D chr5:90109015 0.827355 TA T 0.03 1.3(2.35,0.72) 0.497553 

chr5:90109018:D chr5:90109018 0.820242 TAGA T 0.03 1.14(2.01,0.65) 0.801811 

rs2443078 chr5:90109230 0.825215 T C 0.02 1.23(2.24,0.67) 0.625043 

rs2443079 chr5:90110224 1 A G 0.49 1.67(2.02,1.37) 1.10685E-07 

rs41304884 chr5:90111521 0.95551 G A 0.99 3.89(1.63,9.31) 0.000767278 

rs2443080 chr5:90111700 0.901463 C T 0.96 1.5(0.88,2.54) 0.0824129 

rs73179316 chr5:90111869 0.944538 C T 0.99 3.95(1.66,9.41) 0.000611661 

chr5:90112185:D chr5:90112185 0.815012 GT G 0.05 1.33(2.11,0.84) 0.151582 

rs185666755 chr5:90112385 0.903638 C A 0.03 1.03(1.9,0.56) 0.917116 

rs188935231 chr5:90115911 0.825708 T G 0.89 1.02(0.75,1.38) 0.727568 

rs2438377 chr5:90118205 0.891708 C T 0.12 1.32(1.76,0.98) 0.185865 

rs145578574 chr5:90118239 0.940168 A G 0.99 3.93(1.65,9.36) 0.000640334 

rs12655163 chr5:90118880 0.986368 T C 0.02 1.07(2.02,0.57) 0.832014 

rs7711338 chr5:90119094 0.915026 A T 0.04 1.53(2.68,0.88) 0.130723 

chr5:90119123:I chr5:90119123 0.934744 GA G 0.99 3.87(1.63,9.18) 0.000696246 

rs3763073 chr5:90119293 0.986413 C T 0.02 1.07(2.02,0.57) 0.831667 

rs2438378 chr5:90119324 0.896794 A G 0.96 1.49(0.88,2.53) 0.0833998 

rs2443081 chr5:90119922 0.896398 A T 0.96 1.49(0.88,2.53) 0.0833939 

rs73179326 chr5:90120710 0.938141 T C 0.99 3.92(1.64,9.34) 0.000655175 

rs2244265 chr5:90120963 0.869146 T C 0.09 1.41(1.96,1.02) 0.12822 

rs2438379 chr5:90121507 0.897344 G T 0.11 1.28(1.73,0.95) 0.268437 

rs6869135 chr5:90122164 0.910981 T C 0.04 1.54(2.68,0.88) 0.128182 

rs12655900 chr5:90124185 0.988317 C G 0.02 1.08(2.03,0.57) 0.825252 

rs2443083 chr5:90129284 0.900268 T C 0.96 1.53(0.9,2.61) 0.0724244 

rs2443084 chr5:90130560 0.867109 C G 0.12 1.26(1.68,0.94) 0.327208 

rs73179333 chr5:90131371 0.927571 G A 0.99 3.85(1.61,9.22) 0.000747147 

rs2438380 chr5:90131698 0.860991 T C 0.11 1.21(1.63,0.89) 0.384297 
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rs74394442 chr5:90133379 0.989642 A G 0.02 1.11(2.09,0.59) 0.749965 

rs2438382 chr5:90133981 0.876977 G A 0.96 1.45(0.87,2.42) 0.0822539 

rs2438383 chr5:90134906 0.876576 T A 0.96 1.45(0.88,2.42) 0.0818828 

rs41304894 chr5:90136330 0.804139 C G 0.99 1.37(0.57,3.29) 0.413927 

rs16869163 chr5:90137108 1 A G 0.02 1.12(2.1,0.59) 0.736567 

rs112800433 chr5:90137252 0.933248 T C 0.99 3.77(1.57,9.1) 0.000955322 

chr5:90138361:D chr5:90138361 0.932397 C CCT 0.99 3.77(1.56,9.09) 0.000964565 

rs78925640 chr5:90143846 0.868672 C T 0.03 1.06(1.96,0.57) 0.860268 

rs12657829 chr5:90145036 0.846313 A G 0.03 1.06(1.97,0.58) 0.839744 

rs140056399 chr5:90145236 0.80471 C T 0.03 1.32(2.43,0.72) 0.406244 

rs111543261 chr5:90145414 0.840314 T C 0.03 1.07(1.97,0.58) 0.837303 

rs2443086 chr5:90146380 0.86245 C T 0.19 1.46(1.89,1.13) 0.00230333 

rs2443091 chr5:90147447 1 C G 0.51 1.65(1.36,2) 1.88418E-07 

rs13159353 chr5:90148516 0.848666 C G 0.6 1.34(1.1,1.63) 0.000366717 

rs11744325 chr5:90150497 0.864395 A T 0.72 1.42(1.15,1.75) 0.000149519 

rs73179346 chr5:90151174 0.866648 C A 0.97 1.58(0.94,2.65) 0.0717972 

rs2247870 chr5:90151589 1 G A 0.45 1.6(1.94,1.31) 1.87066E-06 

rs2438338 chr5:90152302 0.984799 A T 0.4 1.45(1.77,1.19) 8.57653E-05 

rs2443089 chr5:90153758 0.964311 A T 0.41 1.47(1.79,1.21) 4.75995E-05 

rs2247546 chr5:90153915 0.993927 G A 0.45 1.59(1.93,1.31) 2.02541E-06 

rs2247419 chr5:90155414 0.922436 A G 0.43 1.4(1.7,1.15) 0.000294821 

rs2247415 chr5:90155553 0.981758 A C 0.39 1.44(1.75,1.18) 0.000121964 

rs6865577 chr5:90155713 0.822364 T A 0.89 1.08(0.8,1.48) 0.419715 

rs189592415 chr5:90155754 0.836664 G A 0.99 2.66(1.2,5.93) 0.00864174 

rs34368137 chr5:90156180 0.862471 C T 0.24 1.16(1.46,0.93) 0.154308 

rs117816198 chr5:90156688 0.84598 A G 0.98 1.01(0.5,2.06) 0.94674 

chr5:90158645:I chr5:90158645 0.95842 C CAT 0.37 1.2(1.47,0.99) 0.0589389 

rs2438342 chr5:90160802 0.98494 G A 0.39 1.43(1.74,1.17) 0.000106096 

rs2438343 chr5:90161605 0.971301 T C 0.39 1.4(1.71,1.15) 0.000176938 

rs2438344 chr5:90161956 0.982834 C T 0.39 1.46(1.78,1.2) 5.52606E-05 

rs2443087 chr5:90162124 0.862825 A G 0.3 1.46(1.79,1.18) 4.98174E-05 

rs72782791 chr5:90162162 0.881415 G A 0.73 1.43(1.16,1.77) 0.000125139 

rs2438345 chr5:90162285 0.987712 T C 0.39 1.45(1.77,1.19) 7.77337E-05 

rs77174790 chr5:90164588 0.874463 T G 0.97 1.52(0.91,2.56) 0.0942427 

rs79636565 chr5:90166991 0.942205 G T 0.96 1.44(0.92,2.27) 0.115489 

rs11738573 chr5:90167106 0.901149 T G 0.73 1.43(1.16,1.77) 0.000158503 

rs3098356 chr5:90168011 1 C A 0.39 1.48(1.8,1.22) 4.09745E-05 

rs58729412 chr5:90169070 0.943499 T C 0.31 1.14(1.4,0.92) 0.215072 

rs10059629 chr5:90169163 0.819033 C A 0.89 1.12(0.82,1.53) 0.295145 

rs2366935 chr5:90169937 0.821477 C A 0.89 1.11(0.82,1.52) 0.319266 

rs62374006 chr5:90171615 0.898688 C T 0.06 1.27(1.95,0.83) 0.118207 

rs58884460 chr5:90171765 0.941985 C T 0.9 1.05(0.76,1.44) 0.943875 

rs6861214 chr5:90172331 0.932875 T C 0.9 1.09(0.8,1.49) 0.880024 

chr5:90173096:D chr5:90173096 0.874896 T TG 0.97 1.53(0.91,2.57) 0.0919519 

rs10942614 chr5:90173527 0.932592 A G 0.9 1.09(0.8,1.49) 0.887638 

rs78750530 chr5:90174955 0.864994 G C 0.07 1.18(1.75,0.79) 0.199229 

rs7718692 chr5:90175446 0.866115 G A 0.07 1.17(1.75,0.79) 0.204181 

rs77146933 chr5:90176413 0.868152 A G 0.97 1.51(0.9,2.53) 0.100018 

rs78280156 chr5:90176646 0.868097 G A 0.97 1.51(0.9,2.53) 0.100018 

rs62374009 chr5:90177583 0.914898 T G 0.06 1.21(1.85,0.79) 0.161095 

rs6893164 chr5:90179724 1 C T 0.88 1.1(0.82,1.48) 0.961489 

rs111644494 chr5:90179984 0.88381 T A 0.01 1.14(2.78,0.47) 0.794704 

rs4916692 chr5:90180858 1 A T 0.11 1.08(1.46,0.8) 0.920928 

rs2438348 chr5:90181320 1 T A 0.72 1.41(1.14,1.74) 0.000616302 

rs77572045 chr5:90181647 0.868387 C T 0.09 1.7(2.44,1.19) 0.00284234 

rs2443068 chr5:90182824 1 A G 0.3 1.38(1.71,1.11) 0.00657015 

rs4637585 chr5:90185517 0.850763 C T 0.41 1.29(1.58,1.06) 0.00418896 

rs57107124 chr5:90185769 0.979095 C T 0.31 1.37(1.7,1.11) 0.00539689 

rs10045202 chr5:90186647 0.88152 T C 0.41 1.3(1.58,1.06) 0.00423769 

rs4279369 chr5:90188746 0.815462 A G 0.05 1.15(1.76,0.75) 0.274145 

rs4916826 chr5:90188763 0.996255 G T 0.31 1.38(1.7,1.11) 0.00534315 

rs4244205 chr5:90188886 0.945965 A G 0.41 1.31(1.59,1.07) 0.00449923 

rs4916827 chr5:90189111 1 C G 0.31 1.36(1.68,1.1) 0.00654844 

rs4916828 chr5:90189199 0.993395 A G 0.32 1.36(1.68,1.1) 0.00686936 
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rs28437109 chr5:90189392 0.996001 T C 0.32 1.37(1.69,1.11) 0.00569715 

rs4580808 chr5:90190300 0.995093 G T 0.41 1.32(1.61,1.08) 0.00376929 

rs4496735 chr5:90190417 1 C G 0.41 1.32(1.61,1.09) 0.00379627 

chr5:90190912:I chr5:90190912 0.98633 AT A 0.9 1.01(0.73,1.39) 0.71435 

rs6868618 chr5:90191256 0.997714 A G 0.41 1.33(1.62,1.09) 0.00298973 

rs76004104 chr5:90192012 0.987416 A G 0.9 1.06(0.77,1.46) 0.912766 

rs73771110 chr5:90192654 0.992173 T A 0.9 1.02(0.74,1.41) 0.738669 

chr5:90193344:I chr5:90193344 0.948099 TAGCAAAACATC T 0.91 1.04(0.75,1.44) 0.764704 

rs10942617 chr5:90194112 1 C G 0.9 1.05(0.76,1.44) 0.838641 

rs6886778 chr5:90194841 0.991691 G C 0.9 1.02(0.74,1.41) 0.727966 

rs4916829 chr5:90195447 0.9904 T G 0.31 1.42(1.75,1.15) 0.00209828 

rs59343071 chr5:90196101 0.915344 A G 0.95 1.16(0.75,1.78) 0.623452 

rs58258039 chr5:90196383 0.98322 G A 0.9 1.02(0.74,1.41) 0.744197 

rs72784606 chr5:90196526 0.863292 C T 0.1 1.56(2.2,1.11) 0.00915735 

rs79115766 chr5:90197752 0.905591 T G 0.96 1.11(0.69,1.8) 0.698412 

rs4382198 chr5:90198472 0.977797 G C 0.9 1.02(0.74,1.41) 0.734209 

rs4464729 chr5:90198701 0.905715 G A 0.96 1.14(0.71,1.83) 0.655299 

rs10044202 chr5:90199564 0.982102 G A 0.31 1.42(1.75,1.15) 0.00184334 

rs4362971 chr5:90200022 0.976865 C T 0.9 1.05(0.77,1.44) 0.853273 

rs4916830 chr5:90201522 0.971992 A G 0.9 1.05(0.77,1.44) 0.85735 

rs10035307 chr5:90201999 0.973928 C T 0.42 1.32(1.6,1.08) 0.00325001 

rs78331558 chr5:90202490 0.967477 A G 0.9 1.05(0.77,1.44) 0.852905 

rs73771113 chr5:90202963 0.966088 C T 0.9 1.05(0.77,1.44) 0.854525 

rs73771115 chr5:90203249 0.965643 G A 0.9 1.05(0.77,1.44) 0.857372 

rs10061193 chr5:90203272 0.956467 T C 0.12 1.01(1.36,0.75) 0.876172 

rs73771117 chr5:90203488 0.959955 G T 0.1 1.05(1.46,0.76) 0.492302 

rs114113647 chr5:90203736 0.957363 C T 0.1 1.05(1.46,0.76) 0.488936 

rs73771118 chr5:90204509 0.94711 A G 0.9 1.06(0.77,1.45) 0.873729 

rs6452914 chr5:90204765 0.805846 G T 0.44 1.04(1.26,0.86) 0.83443 

rs6858917 chr5:90205193 0.942508 T G 0.46 1.29(1.56,1.06) 0.00614939 

rs6878896 chr5:90205537 0.964045 G C 0.35 1.35(1.66,1.1) 0.0047644 

rs73771119 chr5:90205700 0.930343 A C 0.9 1.01(0.73,1.39) 0.798858 

rs10474336 chr5:90206114 0.964797 T A 0.35 1.35(1.66,1.1) 0.00405528 

rs57190680 chr5:90206185 0.843523 C A 0.32 1.01(1.24,0.82) 0.993173 

rs36088173 chr5:90206282 0.930475 A G 0.9 1.01(0.73,1.39) 0.798836 

rs12658466 chr5:90206466 0.931943 G A 0.9 1.01(0.73,1.39) 0.78055 

rs6889986 chr5:90207399 0.963069 G A 0.44 1.3(1.58,1.07) 0.00532609 

rs6889598 chr5:90207409 0.930767 G A 0.9 1.01(0.73,1.39) 0.797878 

rs12520956 chr5:90208481 0.980084 G A 0.34 1.34(1.65,1.09) 0.00634179 

rs56851353 chr5:90208972 0.94269 A G 0.1 1.01(1.39,0.73) 0.707978 

rs61006221 chr5:90208978 0.942692 T C 0.1 1.01(1.39,0.73) 0.70803 

rs10052015 chr5:90209063 1 T C 0.34 1.34(1.65,1.09) 0.00674727 

rs10074525 chr5:90209824 0.824081 C T 0.23 1.37(1.72,1.1) 0.00136682 

rs78751985 chr5:90209848 0.912519 C T 0.95 1.08(0.69,1.68) 0.802148 

rs34088804 chr5:90210432 0.914584 A G 0.29 1.01(1.24,0.82) 0.937086 

rs12522395 chr5:90210518 1 C G 0.66 1.34(1.09,1.65) 0.00674727 

rs62374016 chr5:90211273 0.9253 T C 0.29 1(1.24,0.81) 0.993603 

rs10078496 chr5:90211505 0.871582 C T 0.38 1.26(1.54,1.03) 0.022041 

rs10078568 chr5:90211648 0.873735 C G 0.43 1.23(1.5,1.01) 0.0337356 

rs4916831 chr5:90212276 0.884922 A G 0.48 1.25(1.52,1.03) 0.0116653 

rs61424527 chr5:90212692 0.919963 G A 0.28 1.03(1.28,0.84) 0.7463 

rs12513628 chr5:90212696 0.935827 G A 0.34 1.32(1.62,1.08) 0.00754036 

rs138621664 chr5:90212700 0.864179 T C 0.95 1.09(0.71,1.67) 0.73564 

rs28368305 chr5:90212892 0.888124 G A 0.48 1.25(1.52,1.03) 0.0120075 

rs10060641 chr5:90213250 0.877513 T C 0.38 1.26(1.53,1.03) 0.0234045 

rs2367181 chr5:90215587 0.960945 G A 0.29 1.04(1.29,0.84) 0.7239 

rs7723305 chr5:90216806 0.97966 A G 0.75 1.4(1.13,1.74) 0.000685582 

chr5:90217622:I chr5:90217622 0.82562 T TG 0.06 1.37(2.07,0.91) 0.0548273 

rs111930434 chr5:90217623 0.830549 T G 0.06 1.35(2.04,0.9) 0.0611684 

rs1976566 chr5:90217847 0.992266 A C 0.26 1.41(1.75,1.14) 0.000734766 

rs7724016 chr5:90217889 1 T C 0.34 1.34(1.65,1.09) 0.00781648 

rs78048019 chr5:90217918 0.929063 A G 0.95 1.04(0.67,1.63) 0.924715 

rs12054681 chr5:90217927 0.996643 C A 0.34 1.35(1.66,1.09) 0.00701045 

rs3114654 chr5:90218506 0.989245 T G 0.35 1.06(1.3,0.87) 0.487298 
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rs75472091 chr5:90218544 0.923701 G A 0.95 1.04(0.67,1.62) 0.935611 

rs3114653 chr5:90218612 1 A G 0.27 1.44(1.78,1.16) 0.000458123 

rs3114652 chr5:90218696 1 T C 0.35 1.05(1.29,0.86) 0.537042 

chr5:90218846:I chr5:90218846 0.982657 A ACT 0.29 1.04(1.29,0.84) 0.731416 

rs140285685 chr5:90220180 0.94551 G C 0.33 1.36(1.68,1.11) 0.00277043 

rs149048589 chr5:90220256 0.930859 G A 0.32 1.43(1.76,1.15) 0.000594653 

rs140697358 chr5:90220766 0.88447 T C 0.32 1.34(1.64,1.09) 0.00160877 

rs150974895 chr5:90220770 0.876861 G A 0.32 1.32(1.62,1.07) 0.00285066 

rs149487779 chr5:90220858 0.876175 G A 0.3 1.45(1.8,1.17) 0.000303294 

rs138673763 chr5:90220893 0.88768 C G 0.95 1.19(0.78,1.8) 0.402766 

rs36131676 chr5:90221351 0.97944 G T 0.35 1.06(1.3,0.87) 0.481932 

rs140865268 chr5:90223236 0.934011 G C 0.32 1.39(1.72,1.12) 0.00212124 

rs139912427 chr5:90223241 0.940339 A G 0.32 1.37(1.69,1.11) 0.00284333 

rs3114658 chr5:90223544 0.896452 T C 0.3 1.34(1.65,1.09) 0.00209742 

rs138587521 chr5:90223610 0.875457 C T 0.29 1.33(1.65,1.07) 0.00677048 

rs145601853 chr5:90223854 0.945903 C T 0.33 1.31(1.62,1.07) 0.0100366 

rs191321264 chr5:90224237 0.828444 G A 0.06 1.06(1.62,0.7) 0.672229 

rs59430498 chr5:90225291 0.86521 C G 0.05 1.15(1.77,0.75) 0.293771 

rs10035662 chr5:90225416 0.956055 A C 0.33 1.32(1.62,1.07) 0.00936297 

rs60681604 chr5:90225453 0.875084 G T 0.62 1(0.82,1.22) 0.841694 

rs57258230 chr5:90225461 0.907455 A C 0.38 1.02(1.24,0.84) 0.657671 

rs17556421 chr5:90225486 0.954445 G A 0.33 1.31(1.61,1.06) 0.0117401 

rs16869227 chr5:90225796 0.859417 A G 0.05 1.02(1.56,0.67) 0.867171 

rs3105793 chr5:90226061 1 A G 0.71 1(0.81,1.24) 0.970953 

rs61646974 chr5:90226122 0.858467 A C 0.06 1.02(1.56,0.67) 0.873129 

rs3105792 chr5:90226126 0.954156 G T 0.35 1.04(1.27,0.85) 0.57961 

rs16869229 chr5:90226282 0.863844 C T 0.06 1.15(1.75,0.75) 0.282282 

rs3105791 chr5:90226542 1 C G 0.64 1.02(0.84,1.25) 0.746599 

rs74501188 chr5:90226979 0.960358 G A 0.21 1.4(1.79,1.1) 0.00640087 

rs3105790 chr5:90227536 0.961838 G T 0.48 1.05(1.27,0.86) 0.538759 

rs3114655 chr5:90228059 0.969212 C T 0.48 1.05(1.27,0.87) 0.519272 

rs16876837 chr5:90228349 0.844727 A G 0.05 1.02(1.56,0.67) 0.871679 

rs7712313 chr5:90228398 0.978652 C T 0.75 1.39(1.12,1.73) 0.000878105 

rs7729840 chr5:90228400 0.976877 G A 0.75 1.39(1.12,1.73) 0.000847935 

rs3105789 chr5:90228431 0.963279 A T 0.48 1.05(1.28,0.87) 0.502512 

rs55941525 chr5:90228793 0.980788 T C 0.75 1.4(1.13,1.74) 0.000859408 

rs10942618 chr5:90229426 0.957903 T G 0.47 1.04(1.26,0.86) 0.587685 

rs11744005 chr5:90229530 0.977459 A C 0.52 1.06(0.87,1.28) 0.470895 

rs11750515 chr5:90229542 1 G A 0.53 1.05(0.87,1.28) 0.478483 

rs11744148 chr5:90229807 0.965248 G A 0.21 1.4(1.79,1.1) 0.00599023 

rs4415111 chr5:90230772 0.958723 G A 0.53 1.06(0.87,1.28) 0.474728 

rs10053303 chr5:90231189 0.915851 A G 0.11 1.03(1.4,0.76) 0.960939 

rs2367182 chr5:90231238 0.947493 C T 0.53 1.06(0.88,1.29) 0.450921 

rs6867530 chr5:90231248 0.958694 T G 0.53 1.05(0.87,1.28) 0.484106 

rs4916696 chr5:90233420 0.826199 G A 0.8 1.03(0.81,1.31) 0.774671 

rs10514340 chr5:90233667 0.805836 C G 0.87 1.01(0.77,1.34) 0.926959 

rs1818350 chr5:90233933 0.905978 T C 0.11 1.12(1.54,0.82) 0.305839 

rs58201771 chr5:90234007 0.893296 A G 0.11 1.02(1.38,0.75) 0.953714 

rs11749470 chr5:90235297 0.906388 T C 0.56 1.06(0.87,1.28) 0.454745 

rs1876633 chr5:90235367 0.959287 G A 0.63 1.06(0.87,1.29) 0.499517 

rs12187790 chr5:90236049 0.807103 G A 0.83 1.38(1.07,1.77) 0.00150103 

rs4916697 chr5:90236252 0.961428 A T 0.63 1.06(0.87,1.29) 0.508316 

rs57954532 chr5:90236366 0.880721 G C 0.12 1.02(1.38,0.75) 0.959183 

rs75836649 chr5:90236478 0.920183 T G 0.05 1.24(1.92,0.8) 0.184968 

chr5:90236647:D chr5:90236647 0.898914 A AC 0.56 1.06(0.87,1.28) 0.462155 

rs66509877 chr5:90236895 0.838996 G A 0.82 1.38(1.08,1.77) 0.00122741 

rs73185149 chr5:90238058 0.863444 T C 0.12 1(1.35,0.74) 0.941154 

rs73185150 chr5:90238083 0.873789 C A 0.12 1.02(1.38,0.76) 0.946523 

rs12188655 chr5:90238295 0.977125 C G 0.75 1.38(1.11,1.72) 0.000844257 

rs1967413 chr5:90238905 0.891285 A G 0.56 1.07(0.89,1.3) 0.36582 

rs12055217 chr5:90239015 0.846901 C A 0.12 1.02(1.36,0.76) 0.965843 

rs4916698 chr5:90239135 0.875989 A G 0.11 1.04(1.41,0.77) 0.899301 

rs2063245 chr5:90239911 1 G A 0.63 1.1(0.9,1.34) 0.335322 

rs2063244 chr5:90240028 1 T A 0.45 1.09(1.32,0.9) 0.304491 
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chr5:90241803:D chr5:90241803 0.875709 A AAAAG 0.59 1.02(0.84,1.23) 0.736433 

chr5:90241804:D chr5:90241804 0.891712 A AAAG 0.58 1.05(0.86,1.27) 0.498631 

rs76645775 chr5:90242010 0.921172 T C 0.1 1.15(1.58,0.83) 0.252425 

rs12651764 chr5:90242390 0.9727 C G 0.05 1.3(2.03,0.83) 0.135731 

rs6860216 chr5:90242703 0.96475 G C 0.75 1.4(1.13,1.74) 0.000584692 

rs6891672 chr5:90243899 1 C T 0.69 1.02(0.83,1.26) 0.890183 

rs13163934 chr5:90244104 0.964062 A G 0.54 1.06(0.88,1.29) 0.45475 

rs10942619 chr5:90244528 0.964892 T A 0.54 1.06(0.88,1.29) 0.4482 

rs4587106 chr5:90244654 0.898456 C G 0.03 1.6(2.85,0.9) 0.0887495 

rs7716083 chr5:90244912 0.964884 A C 0.54 1.06(0.88,1.29) 0.441574 

chr5:90245680:D chr5:90245680 0.90692 CTT C 0.12 1.03(1.39,0.76) 0.877859 

rs10057134 chr5:90245713 0.964095 T C 0.54 1.06(0.87,1.28) 0.472995 

rs11741599 chr5:90245929 0.998708 T C 0.69 1.02(0.83,1.26) 0.880482 

rs60553010 chr5:90246067 0.880072 G A 0.95 1(0.65,1.54) 0.979242 

chr5:90246738:D chr5:90246738 0.969588 A AAC 0.75 1.41(1.13,1.75) 0.000409995 

chr5:90246739:D chr5:90246739 0.969093 A AC 0.75 1.41(1.13,1.75) 0.000415756 

rs7705201 chr5:90246842 1 G T 0.54 1.08(0.89,1.3) 0.376904 

chr5:90247304:D chr5:90247304 0.908448 TTTTA T 0.12 1.03(1.4,0.77) 0.852759 

rs1828175 chr5:90248001 0.929957 T A 0.1 1.13(1.56,0.82) 0.287093 

rs16869247 chr5:90248442 0.909461 A G 0.11 1.05(1.43,0.78) 0.823217 

rs10052314 chr5:90248747 0.901643 C T 0.12 1.03(1.4,0.77) 0.852477 

rs4916832 chr5:90249035 0.912297 T A 0.17 1.03(1.33,0.8) 0.806982 

rs4916833 chr5:90249105 0.902901 G A 0.7 1.03(0.83,1.27) 0.825781 

rs7709513 chr5:90249154 0.899216 A G 0.06 1.35(2.09,0.87) 0.073313 

chr5:90249471:D chr5:90249471 0.862347 C CT 0.94 1.04(0.7,1.57) 0.92222 

rs10213801 chr5:90249900 0.862054 A G 0.54 1.02(0.84,1.24) 0.878666 

rs6875416 chr5:90250631 1 T A 0.8 1.49(1.16,1.91) 0.00131558 

rs949789 chr5:90251093 1 C T 0.74 1.46(1.18,1.82) 9.36047E-05 

rs949787 chr5:90251205 0.811047 G T 0.33 1.35(1.66,1.1) 0.000271906 

rs1818351 chr5:90252077 0.872787 C T 0.72 1.02(0.82,1.26) 0.897755 

rs6452916 chr5:90252232 1 C A 0.06 1.24(1.89,0.81) 0.138208 

rs4916834 chr5:90252291 0.896544 C T 0.95 1.07(0.7,1.64) 0.753718 

rs6452917 chr5:90252429 0.989668 A G 0.06 1.19(1.82,0.78) 0.181697 

rs12522091 chr5:90252688 0.88487 T A 0.94 1.1(0.73,1.67) 0.720186 

rs2367183 chr5:90252893 0.987834 G A 0.06 1.19(1.81,0.78) 0.184132 

rs56219582 chr5:90253892 0.805762 A G 0.28 1.43(1.79,1.15) 4.62927E-05 

rs60875962 chr5:90254162 0.809143 G T 0.27 1.47(1.84,1.18) 1.87871E-05 

rs11744253 chr5:90254329 0.808905 G A 0.28 1.43(1.79,1.15) 4.44198E-05 

chr5:90254355:D chr5:90254355 0.808075 TAAC T 0.28 1.44(1.79,1.15) 3.97752E-05 

rs10074585 chr5:90254998 0.856983 T G 0.34 1.34(1.65,1.09) 0.0002704 

rs6863794 chr5:90255381 0.946747 G A 0.11 1.06(1.44,0.78) 0.432426 

rs10942620 chr5:90255682 0.912195 C T 0.11 1.09(1.49,0.8) 0.65496 

rs7704653 chr5:90255685 0.839474 A G 0.29 1.01(1.25,0.82) 0.998801 

rs7724872 chr5:90255735 0.897728 C T 0.94 1.21(0.81,1.82) 0.446639 

rs35060258 chr5:90255753 0.924754 G A 0.75 1.4(1.13,1.74) 0.000347823 

rs7708774 chr5:90255965 0.93268 A C 0.12 1.12(1.51,0.83) 0.496513 

chr5:90255972:I chr5:90255972 0.890653 AC A 0.95 1.29(0.85,1.95) 0.290269 

rs7709355 chr5:90256000 0.942964 T G 0.88 1.02(0.76,1.37) 0.684129 

rs7709365 chr5:90256026 0.913109 A G 0.94 1.25(0.83,1.88) 0.356409 

rs59665236 chr5:90256096 0.952849 T C 0.11 1.05(1.43,0.77) 0.452477 

rs16869285 chr5:90256819 0.918536 A G 0.94 1.28(0.85,1.92) 0.301502 

rs72656679 chr5:90256889 0.944223 T G 0.88 1.01(0.75,1.37) 0.637584 

rs16869289 chr5:90256972 0.918364 T A 0.07 1.1(1.63,0.75) 0.27763 

rs6874280 chr5:90257244 0.852088 A G 0.28 1.02(1.26,0.82) 0.815485 

chr5:90257366:D chr5:90257366 0.907919 GGAGT G 0.06 1.15(1.75,0.75) 0.195569 

rs34381536 chr5:90257392 0.9905 G A 0.73 1.42(1.15,1.76) 0.000222741 

rs61130831 chr5:90258396 0.953655 A G 0.88 1.09(0.81,1.46) 0.989237 

rs12522571 chr5:90258584 1 A G 0.19 1.56(2.01,1.21) 0.000476807 

rs10079044 chr5:90259332 0.935033 A C 0.33 1.48(1.82,1.2) 0.000114577 

rs72656680 chr5:90260413 0.967971 C G 0.06 1.11(1.67,0.73) 0.302683 

rs12173258 chr5:90262194 0.936985 T A 0.39 1.43(1.74,1.17) 0.00004591 

rs12523056 chr5:90262475 0.949042 T C 0.44 1.34(1.63,1.1) 0.00037713 

rs16869291 chr5:90262492 0.971222 G C 0.89 1.01(0.74,1.37) 0.654231 

rs12523094 chr5:90262612 0.955804 T C 0.45 1.36(1.66,1.12) 0.000207827 
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chr5:90263058:D chr5:90263058 0.970409 A ACT 0.95 1.11(0.72,1.71) 0.645907 

rs10942621 chr5:90263169 0.990715 A T 0.42 1.39(1.7,1.14) 0.000133007 

rs11957689 chr5:90263347 0.996863 G T 0.42 1.39(1.69,1.14) 0.000201171 

rs6860111 chr5:90263581 0.999984 T G 0.42 1.38(1.69,1.14) 0.000228808 

rs6879563 chr5:90263863 0.999984 C T 0.42 1.38(1.69,1.14) 0.000228808 

rs6883495 chr5:90263916 0.998462 A G 0.32 1.04(1.28,0.85) 0.604114 

rs17570760 chr5:90264117 1 A G 0.15 1.6(2.13,1.2) 0.000793432 

rs6865267 chr5:90264248 1 T C 0.42 1.38(1.69,1.14) 0.000228566 

rs6884254 chr5:90264394 0.999984 A G 0.42 1.38(1.69,1.14) 0.000228808 

chr5:90264895:I chr5:90264895 0.994573 G GA 0.41 1.37(1.67,1.13) 0.000298751 

rs6871542 chr5:90265658 0.999398 T C 0.42 1.38(1.68,1.13) 0.00028335 

rs12659201 chr5:90265809 0.991702 G A 0.41 1.38(1.68,1.13) 0.000245646 

rs12653061 chr5:90265815 0.990985 T C 0.41 1.36(1.66,1.12) 0.000382439 

rs10056755 chr5:90266068 0.988089 T C 0.41 1.41(1.72,1.16) 0.000123028 

rs140288466 chr5:90266322 0.996178 G A 0.42 1.39(1.69,1.14) 0.000205498 

rs143802918 chr5:90266357 0.977481 G C 0.41 1.34(1.63,1.1) 0.000823104 

rs141749194 chr5:90266399 0.940401 C A 0.39 1.4(1.71,1.15) 0.000111557 

rs143096144 chr5:90266422 0.999957 G A 0.15 1.6(2.13,1.2) 0.000794674 

rs142191948 chr5:90266469 0.985084 T A 0.27 1.46(1.83,1.17) 0.00077172 

rs6896506 chr5:90266668 0.996841 C T 0.42 1.4(1.71,1.15) 0.000155534 

rs145529324 chr5:90267092 0.988527 C T 0.74 1.42(1.14,1.75) 0.000348315 

rs13353995 chr5:90267114 0.984863 C G 0.27 1.46(1.83,1.17) 0.000774474 

chr5:90267241:I chr5:90267241 0.978984 G GA 0.27 1.45(1.82,1.16) 0.000832845 

rs10051346 chr5:90267487 0.998317 G C 0.42 1.4(1.71,1.15) 0.000144343 

rs140921684 chr5:90267592 0.972473 G A 0.95 1.12(0.73,1.73) 0.614534 

rs138101960 chr5:90267990 0.964261 C T 0.12 1.18(1.59,0.87) 0.338928 

rs149531961 chr5:90268006 0.993861 A C 0.73 1.43(1.16,1.78) 0.0002389 

rs7721862 chr5:90269163 0.990196 G A 0.73 1.44(1.16,1.78) 0.00021793 

rs7704311 chr5:90269166 0.991749 T A 0.41 1.42(1.73,1.17) 8.44693E-05 

rs6452918 chr5:90269287 0.991461 C T 0.41 1.42(1.73,1.17) 8.65767E-05 

rs6452919 chr5:90269349 0.977891 C A 0.41 1.39(1.7,1.14) 0.000157366 

rs6452920 chr5:90269376 0.960439 G A 0.41 1.38(1.68,1.13) 0.000239256 

rs6452921 chr5:90269512 0.915844 T C 0.42 1.41(1.71,1.15) 7.19024E-05 

rs183425621 chr5:90269836 0.989151 G A 0.41 1.41(1.72,1.16) 0.000110633 

rs192718892 chr5:90270313 0.939266 G A 0.95 1.21(0.79,1.84) 0.418037 

rs6888672 chr5:90270600 0.97874 G A 0.74 1.42(1.14,1.76) 0.000343462 

rs6889021 chr5:90270760 0.968218 C T 0.41 1.38(1.68,1.13) 0.000220394 

rs7733911 chr5:90271619 0.992501 G T 0.41 1.39(1.7,1.14) 0.000164928 

chr5:90272028:D chr5:90272028 0.905187 AGT A 0.13 1.12(1.5,0.84) 0.178034 

rs58853660 chr5:90272033 0.970704 G A 0.14 1.04(1.38,0.79) 0.389076 

chr5:90272103:I chr5:90272103 0.883601 ATG A 0.72 1.37(1.11,1.7) 0.000526129 

chr5:90272111:I chr5:90272111 0.888977 G GTA 0.35 1.07(1.31,0.88) 0.378133 

rs34879738 chr5:90272197 0.990987 G A 0.74 1.42(1.15,1.76) 0.000323138 

rs67257239 chr5:90272210 0.999984 A G 0.42 1.38(1.69,1.14) 0.000228812 

rs6859871 chr5:90272623 1 C A 0.42 1.38(1.69,1.14) 0.000228566 

rs6881586 chr5:90272756 1 T C 0.42 1.38(1.69,1.14) 0.000228566 

rs6860068 chr5:90272770 1 A G 0.42 1.38(1.69,1.14) 0.000228566 

rs6881722 chr5:90272798 1 T G 0.42 1.38(1.69,1.14) 0.000228566 

rs6860535 chr5:90272836 1 G A 0.09 1.24(1.77,0.88) 0.068818 

rs6865241 chr5:90273463 0.999095 A G 0.32 1.04(1.28,0.85) 0.615363 

rs73771151 chr5:90273801 0.954799 G A 0.12 1.2(1.63,0.89) 0.263899 

rs6865883 chr5:90273851 0.990173 A C 0.41 1.38(1.68,1.13) 0.000226271 

rs7711168 chr5:90274044 0.999466 A G 0.73 1.42(1.14,1.76) 0.000359113 

rs6870988 chr5:90274531 0.999436 A G 0.42 1.38(1.68,1.13) 0.000244458 

rs6871445 chr5:90274773 0.999464 A G 0.42 1.38(1.68,1.13) 0.000246689 

rs11747245 chr5:90274888 0.999504 A G 0.42 1.38(1.68,1.13) 0.000248142 

rs11744110 chr5:90274906 0.999509 T A 0.42 1.38(1.68,1.13) 0.000248331 

rs10056721 chr5:90275034 0.995457 G A 0.09 1.23(1.74,0.86) 0.0870121 

rs11747280 chr5:90275066 0.999563 A T 0.42 1.38(1.68,1.13) 0.000250047 

rs11740777 chr5:90275276 0.99099 C T 0.27 1.48(1.85,1.19) 0.000461205 

rs11744249 chr5:90275426 0.95119 T A 0.16 1.61(2.14,1.22) 0.000828677 

rs1995776 chr5:90275825 1 T G 0.13 1.08(1.43,0.81) 0.321189 

rs1995775 chr5:90275901 1 G A 0.32 1.04(1.28,0.85) 0.61591 

rs1995774 chr5:90276193 1 G A 0.42 1.38(1.68,1.13) 0.000258541 
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rs10073898 chr5:90276298 1 A G 0.42 1.38(1.68,1.13) 0.000258541 

rs17633498 chr5:90276385 0.999219 G A 0.73 1.42(1.14,1.76) 0.000366717 

rs75538711 chr5:90276625 0.96734 C T 0.15 1.61(2.14,1.21) 0.00100809 

rs6882955 chr5:90276733 0.99374 C A 0.28 1.44(1.8,1.16) 0.000868423 

rs35299092 chr5:90276745 0.957189 G A 0.72 1.41(1.14,1.74) 0.000324175 

rs6887203 chr5:90277037 0.999629 A G 0.42 1.38(1.68,1.13) 0.000243566 

rs6868512 chr5:90277048 1 T G 0.42 1.38(1.68,1.13) 0.000258541 

rs115083075 chr5:90277124 0.811441 A G 0.98 1.99(1.08,3.67) 0.0120391 

rs11742679 chr5:90277675 0.999998 C A 0.42 1.38(1.68,1.13) 0.000258499 

chr5:90277785:I chr5:90277785 0.962612 A AAAT 0.4 1.36(1.66,1.12) 0.000407436 

chr5:90277788:I chr5:90277788 0.94499 T TAA 0.4 1.35(1.64,1.1) 0.000566651 

rs60325490 chr5:90277797 0.995206 T C 0.42 1.37(1.67,1.13) 0.000289496 

rs11742722 chr5:90277863 0.995525 C T 0.42 1.37(1.67,1.13) 0.000279998 

rs12188094 chr5:90278217 0.993094 T A 0.73 1.44(1.16,1.78) 0.000252096 

chr5:90278563:I chr5:90278563 0.995831 C CT 0.32 1.03(1.27,0.84) 0.676203 

rs10054039 chr5:90279146 1 G A 0.42 1.38(1.68,1.13) 0.000258541 

rs12514684 chr5:90279293 1 C T 0.42 1.36(1.66,1.12) 0.000371647 

rs17633569 chr5:90279414 1 C T 0.42 1.37(1.67,1.13) 0.000291393 

rs16869305 chr5:90279442 1 G A 0.42 1.37(1.67,1.13) 0.000291393 

rs12187656 chr5:90279828 0.95035 C T 0.76 1.47(1.18,1.84) 0.000117209 

rs12186968 chr5:90279903 0.935622 T C 0.75 1.39(1.12,1.73) 0.000678898 

rs41305906 chr5:90281045 0.876082 A G 0.03 1.36(2.38,0.78) 0.27636 

rs62374052 chr5:90285075 0.89943 T C 0.77 1.49(1.19,1.86) 4.52204E-05 

chr5:90285392:D chr5:90285392 0.911228 C CT 0.66 1.15(0.94,1.41) 0.136156 

rs10474338 chr5:90285899 0.838835 C T 0.18 1.31(1.7,1.01) 0.019255 

rs76312753 chr5:90286608 0.827788 T C 0.01 1.54(3.71,0.64) 0.237106 

rs17571029 chr5:90286831 0.909508 T C 0.76 1.49(1.19,1.86) 4.99318E-05 

rs78353640 chr5:90289347 0.877785 G C 0.09 1.65(2.38,1.14) 0.00445603 

rs11744033 chr5:90289617 0.899659 T G 0.76 1.49(1.19,1.85) 5.14394E-05 

rs4916836 chr5:90289914 0.875559 G A 0.56 1.02(0.84,1.24) 0.998373 

rs59805249 chr5:90289997 0.970415 C T 0.1 1.55(2.17,1.11) 0.00273869 

rs56099704 chr5:90290005 0.899664 C A 0.76 1.49(1.19,1.85) 5.14209E-05 

rs7721879 chr5:90290033 0.867933 T C 0.46 1.01(1.23,0.84) 0.852432 

chr5:90291981:I chr5:90291981 0.848183 T TG 0.2 1.24(1.58,0.97) 0.0447591 

chr5:90293189:D chr5:90293189 0.849015 GCTCT G 0.2 1.26(1.61,0.98) 0.0338724 

rs76392284 chr5:90294545 0.85437 C T 0.2 1.29(1.65,1.01) 0.0220044 

rs60553973 chr5:90294707 0.986181 G A 0.1 1.58(2.23,1.12) 0.00295149 

rs6452927 chr5:90296182 0.900088 A G 0.76 1.48(1.19,1.85) 5.85561E-05 

rs1967253 chr5:90297516 0.99664 A G 0.1 1.62(2.28,1.15) 0.00188093 

rs1967254 chr5:90297574 0.999885 A G 0.1 1.67(2.35,1.18) 0.000856722 

rs10942623 chr5:90297868 0.873613 T G 0.45 1.02(1.24,0.84) 0.772341 

rs13355688 chr5:90297911 0.861653 A G 0.2 1.26(1.61,0.98) 0.0355885 

rs10514341 chr5:90298632 0.848405 A C 0.2 1.28(1.64,1) 0.0235821 

rs10514342 chr5:90298762 0.900108 T A 0.76 1.48(1.19,1.85) 0.00005849 

rs1967255 chr5:90299069 0.999885 T A 0.1 1.67(2.35,1.18) 0.000856722 

rs1967256 chr5:90299223 1 G C 0.1 1.67(2.35,1.18) 0.000858673 

rs2367184 chr5:90299453 0.999338 A G 0.1 1.67(2.35,1.18) 0.000848359 

rs12521660 chr5:90299817 0.999344 G C 0.1 1.67(2.35,1.18) 0.000848117 

rs10053919 chr5:90300049 0.842676 T G 0.2 1.26(1.6,0.98) 0.0329117 

chr5:90300419:I chr5:90300419 0.816164 ACT A 0.59 1(0.82,1.22) 0.854449 

rs16869328 chr5:90300468 0.999885 T C 0.1 1.67(2.35,1.18) 0.000856722 

chr5:90301196:I chr5:90301196 0.986922 T TA 0.1 1.59(2.25,1.12) 0.00257789 

rs16869330 chr5:90301599 0.999885 A G 0.1 1.67(2.35,1.18) 0.000856722 

rs16869331 chr5:90301692 0.999861 T A 0.1 1.67(2.35,1.18) 0.000856938 

rs16869333 chr5:90301764 0.999885 G A 0.1 1.67(2.35,1.18) 0.000856722 

rs16869335 chr5:90301862 0.999263 G A 0.1 1.67(2.35,1.18) 0.000846425 

rs16869336 chr5:90301924 0.999885 G T 0.1 1.67(2.35,1.18) 0.000856722 

rs73187122 chr5:90302004 0.998756 C T 0.1 1.67(2.35,1.18) 0.000848409 

rs73187123 chr5:90302037 0.999885 C T 0.1 1.67(2.35,1.18) 0.000856722 

rs73187124 chr5:90302041 0.999885 T C 0.1 1.67(2.35,1.18) 0.000856722 

rs11954387 chr5:90302117 1 A G 0.1 1.67(2.35,1.18) 0.000858673 

chr5:90302590:I chr5:90302590 0.999209 T TA 0.1 1.67(2.35,1.18) 0.000856547 

chr5:90303225:D chr5:90303225 0.997799 CT C 0.1 1.67(2.35,1.18) 0.000841552 

rs58523233 chr5:90303339 0.863639 C T 0.2 1.26(1.61,0.99) 0.0357005 
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rs6886773 chr5:90303618 0.887029 A T 0.76 1.49(1.2,1.86) 3.08627E-05 

rs11952452 chr5:90303764 0.994571 T C 0.1 1.67(2.35,1.18) 0.000852448 

rs11949884 chr5:90304531 0.892912 A G 0.76 1.47(1.18,1.83) 0.000072659 

rs7711918 chr5:90304577 0.87865 T G 0.56 1.17(0.96,1.42) 0.0661353 

chr5:90305474:I chr5:90305474 0.86438 A AT 0.19 1.31(1.68,1.02) 0.018986 

chr5:90305479:I chr5:90305479 0.863161 A AT 0.19 1.31(1.68,1.02) 0.0185227 

rs78720904 chr5:90305479 0.864374 A T 0.19 1.31(1.68,1.02) 0.0189886 

rs9293556 chr5:90305586 0.880042 T C 0.46 1.02(1.24,0.84) 0.790708 

rs10058791 chr5:90305962 0.879763 G A 0.46 1.02(1.24,0.84) 0.793585 

rs73187127 chr5:90305979 0.962341 A G 0.1 1.68(2.36,1.2) 0.000549317 

rs17571867 chr5:90306430 0.908483 C T 0.03 2.56(5.2,1.26) 0.00515638 

rs11951675 chr5:90306443 0.895349 T G 0.76 1.48(1.18,1.84) 6.01272E-05 

chr5:90306606:D chr5:90306606 0.811584 AATTT A 0.13 1.37(1.85,1.02) 0.0169884 

rs16869341 chr5:90306939 0.88177 A G 0.16 1.43(1.88,1.09) 0.00313156 

rs7726848 chr5:90307152 0.871839 C T 0.46 1.02(1.23,0.84) 0.819045 

rs73771163 chr5:90307161 0.867353 A G 0.16 1.42(1.86,1.08) 0.00303351 

rs10058319 chr5:90309026 0.964846 G A 0.68 1.06(0.86,1.3) 0.715327 

rs4916838 chr5:90309735 0.967975 A G 0.68 1.06(0.86,1.3) 0.706819 

rs28875340 chr5:90309787 0.946578 C T 0.37 1.38(1.68,1.12) 0.00104487 

chr5:90310443:D chr5:90310443 0.964057 G GTA 0.68 1.06(0.86,1.3) 0.709737 

rs1848481 chr5:90310720 0.97304 A G 0.68 1.06(0.86,1.3) 0.694552 

rs10055587 chr5:90311099 0.97514 G T 0.68 1.06(0.86,1.3) 0.69084 

rs4391205 chr5:90311482 0.977305 G T 0.68 1.06(0.86,1.31) 0.686622 

rs4916839 chr5:90311758 0.978981 T C 0.68 1.06(0.86,1.31) 0.683915 

rs4916840 chr5:90313045 0.98748 T C 0.68 1.06(0.86,1.31) 0.671611 

rs62376462 chr5:90313671 0.91906 C T 0.76 1.49(1.19,1.85) 7.11478E-05 

rs62376463 chr5:90314407 0.930896 G C 0.75 1.49(1.2,1.86) 6.80287E-05 

rs2367185 chr5:90314653 1 A G 0.68 1.07(0.87,1.32) 0.566273 

rs6452928 chr5:90314780 0.999095 A C 0.69 1.07(0.87,1.32) 0.630632 

rs1848487 chr5:90314865 0.99856 C T 0.38 1.38(1.68,1.12) 0.00125134 

rs1848486 chr5:90314905 0.998735 C T 0.38 1.38(1.68,1.13) 0.00124844 

rs1848485 chr5:90314923 1 C G 0.69 1.07(0.87,1.32) 0.617895 

rs1848484 chr5:90315036 0.999623 G A 0.69 1.07(0.87,1.32) 0.611646 

chr5:90315408:I chr5:90315408 0.993509 GA G 0.68 1.08(0.88,1.33) 0.547043 

rs937920 chr5:90315818 1 C G 0.38 1.42(1.73,1.16) 0.000512383 

chr5:90315906:D chr5:90315906 0.983275 CAT C 0.38 1.39(1.7,1.13) 0.000834354 

rs10038122 chr5:90316643 1 T C 0.69 1.07(0.87,1.32) 0.617895 

rs1848483 chr5:90316782 0.994086 A G 0.68 1.07(0.87,1.31) 0.594912 

rs1976565 chr5:90317558 0.948135 C A 0.68 1.06(0.86,1.3) 0.713437 

rs998788 chr5:90318391 0.892514 A C 0.64 1.02(0.84,1.25) 0.842046 

rs56258383 chr5:90319894 0.871536 A G 0.76 1.49(1.2,1.86) 5.72504E-05 

rs2697546 chr5:90321288 1 G A 0.62 1.36(1.11,1.66) 0.0018724 

rs2662283 chr5:90322028 1 T G 0.62 1.36(1.11,1.67) 0.00166511 

rs10514343 chr5:90322671 1 C G 0.25 1.68(2.09,1.35) 3.62507E-07 

chr5:90323846:D chr5:90323846 0.852307 T TTTTC 0.76 1.51(1.21,1.88) 2.27935E-05 

rs2662282 chr5:90326582 0.992952 C T 0.63 1.41(1.15,1.73) 0.000524829 

rs2697547 chr5:90327430 0.933322 G C 0.32 1.06(1.31,0.87) 0.648625 

rs689544 chr5:90328537 0.892576 A G 0.36 1.05(1.28,0.86) 0.691902 

rs72784636 chr5:90328806 0.983041 A G 0.94 1.06(0.71,1.59) 0.660138 

rs2662281 chr5:90328927 0.892754 G A 0.36 1.05(1.28,0.86) 0.676581 

rs2662280 chr5:90329458 1 C T 0.66 1.46(1.18,1.79) 0.000253177 

rs2697548 chr5:90330959 0.963641 C A 0.79 1.39(1.09,1.77) 0.00671718 

rs188859916 chr5:90331504 0.849299 A G 0.02 1.35(3.08,0.59) 0.488844 

rs13179479 chr5:90331627 0.966851 C T 0.62 1.39(1.13,1.7) 0.000539383 

rs73771166 chr5:90331709 0.921666 G A 0.76 1.67(1.34,2.08) 2.01616E-07 

chr5:90331921:D chr5:90331921 0.954003 AT A 0.38 1.1(1.34,0.9) 0.356954 

rs2662279 chr5:90333141 0.981497 A G 0.61 1.34(1.1,1.64) 0.0013093 

chr5:90333284:D chr5:90333284 0.942578 T TATC 0.76 1.65(1.33,2.06) 3.82314E-07 

rs137855265 chr5:90333404 0.847808 C T 0.02 2.15(4.88,0.95) 0.0433342 

rs1818349 chr5:90333636 0.96653 C T 0.78 1.34(1.05,1.7) 0.0135676 

rs79665583 chr5:90333956 0.886271 G A 0.11 1.29(1.77,0.94) 0.0670796 

rs6888979 chr5:90335536 0.96465 A G 0.75 1.67(1.34,2.08) 3.62026E-07 

rs6889138 chr5:90335635 0.953164 A G 0.76 1.68(1.35,2.1) 1.93061E-07 

rs2048217 chr5:90336531 0.990056 T C 0.36 1.13(1.38,0.93) 0.237251 
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SNP Chr:Position(bp) info 
Risk 

Allele 
Other allele RAF OR (95% CI) P 

chr5:90337352:I chr5:90337352 0.88206 A AT 0.11 1.29(1.77,0.94) 0.066466 

rs2367186 chr5:90337413 0.98721 C T 0.36 1.13(1.38,0.92) 0.265005 

rs3850657 chr5:90337465 0.958369 G A 0.75 1.71(1.38,2.13) 1.20248E-07 

rs1858070 chr5:90337957 1 C G 0.36 1.14(1.39,0.93) 0.221252 

rs1828178 chr5:90339314 0.99873 C T 0.36 1.14(1.4,0.93) 0.209176 

rs55792004 chr5:90339780 0.975574 A G 0.75 1.7(1.37,2.11) 1.54952E-07 

rs1828177 chr5:90340068 0.998404 G A 0.36 1.14(1.4,0.93) 0.209244 

rs2463775 chr5:90340631 0.987568 T C 0.61 1.36(1.11,1.66) 0.00109626 

rs7449334 chr5:90342412 0.963032 A G 0.78 1.29(1.02,1.63) 0.0233187 

rs56106025 chr5:90342845 0.991562 A G 0.75 1.69(1.36,2.1) 2.95882E-07 

rs1830364 chr5:90342978 0.963498 A C 0.78 1.29(1.02,1.63) 0.0235279 

rs1876635 chr5:90343578 0.821758 G A 0.88 1.02(0.76,1.38) 0.921679 

rs188342788 chr5:90343840 0.806083 A C 0.01 1.3(3.35,0.51) 0.576799 

rs11955946 chr5:90344018 1 G A 0.75 1.7(1.37,2.11) 2.47172E-07 

rs11952993 chr5:90344149 1 C T 0.75 1.7(1.37,2.11) 2.77345E-07 

rs1818353 chr5:90344890 0.954528 A T 0.16 1.24(1.62,0.95) 0.0888237 

rs17572752 chr5:90344923 1 G A 0.06 1.01(1.51,0.68) 0.908168 

rs6861614 chr5:90346339 0.978874 G T 0.76 1.67(1.34,2.08) 3.45947E-07 

rs6880626 chr5:90346380 0.969626 T A 0.76 1.67(1.34,2.08) 3.52442E-07 

rs12189005 chr5:90347289 0.978572 C A 0.76 1.67(1.34,2.08) 3.42522E-07 

rs12188068 chr5:90348718 0.978104 T A 0.76 1.67(1.34,2.08) 3.39224E-07 

rs2697542 chr5:90348787 0.963646 A G 0.78 1.35(1.06,1.72) 0.0100611 

rs12188249 chr5:90349263 0.960578 G A 0.76 1.67(1.34,2.08) 3.48802E-07 

rs2010355 chr5:90349562 0.911569 C A 0.53 1.37(1.13,1.66) 0.00066203 

rs17572843 chr5:90350227 0.975872 A C 0.76 1.67(1.35,2.09) 3.2591E-07 

rs62376490 chr5:90350502 0.97588 G T 0.76 1.67(1.35,2.09) 3.26144E-07 

rs62376491 chr5:90350577 0.974197 A G 0.76 1.68(1.35,2.09) 3.11983E-07 

rs2697543 chr5:90350959 1 G A 0.62 1.36(1.11,1.67) 0.00115456 

rs16869392 chr5:90350998 0.957012 T C 0.17 1.2(1.56,0.92) 0.116681 

rs2697544 chr5:90351150 0.999046 A T 0.61 1.35(1.11,1.65) 0.0011762 

chr5:90351213:D chr5:90351213 0.998328 T TTAATGA 0.62 1.35(1.11,1.65) 0.00106519 

rs2662284 chr5:90351463 0.999703 A T 0.61 1.36(1.11,1.66) 0.000995876 

rs7719311 chr5:90351699 0.999679 G A 0.62 1.36(1.11,1.66) 0.00101912 

rs79956589 chr5:90351791 0.957036 T G 0.17 1.19(1.56,0.92) 0.116843 

rs7723511 chr5:90351976 0.995567 G A 0.62 1.36(1.11,1.66) 0.00121825 

chr5:90352092:D chr5:90352092 0.898365 A AG 0.52 1.28(1.05,1.55) 0.00242233 

rs6452930 chr5:90352220 0.999702 T C 0.61 1.36(1.11,1.66) 0.000995714 

rs2367274 chr5:90352302 0.999702 A G 0.61 1.36(1.11,1.66) 0.000995714 

rs4454077 chr5:90352309 0.999702 C T 0.61 1.36(1.11,1.66) 0.000995714 

rs4254936 chr5:90352452 0.995331 T G 0.61 1.34(1.09,1.63) 0.00214973 

rs6452934 chr5:90352694 0.999701 G A 0.61 1.36(1.11,1.66) 0.000995432 

rs77058932 chr5:90354099 0.956789 T C 0.16 1.25(1.64,0.96) 0.0631486 

rs2662278 chr5:90354265 0.999059 A G 0.62 1.36(1.11,1.66) 0.00129986 

rs12186662 chr5:90356197 0.920021 G A 0.61 1.28(1.05,1.56) 0.00587332 

chr5:90356207:D chr5:90356207 0.936908 A ATATATATATT 0.64 1.32(1.08,1.61) 0.00250293 

rs66608099 chr5:90356564 0.812414 A G 0.88 1.08(0.8,1.45) 0.632367 

rs1852734 chr5:90356690 0.999011 G A 0.62 1.36(1.11,1.66) 0.00130135 

rs16869403 chr5:90356952 0.812396 G C 0.88 1.08(0.8,1.45) 0.632517 

rs10942624 chr5:90357301 0.998932 G A 0.62 1.36(1.11,1.66) 0.000900059 

rs13180409 chr5:90358300 1 G A 0.62 1.36(1.11,1.66) 0.00103376 

rs7706034 chr5:90361061 0.992223 A G 0.62 1.36(1.11,1.66) 0.000949847 

rs6865615 chr5:90361488 0.991993 G A 0.62 1.37(1.12,1.67) 0.000772715 

rs1819074 chr5:90362010 0.992494 A G 0.62 1.36(1.12,1.67) 0.000983193 

rs1819073 chr5:90362374 0.991897 A G 0.62 1.36(1.11,1.67) 0.0010117 

chr5:90363051:I chr5:90363051 0.955514 TC T 0.61 1.37(1.12,1.67) 0.000656725 

rs6882081 chr5:90364101 0.954749 G A 0.61 1.4(1.15,1.71) 0.000259981 

rs6452935 chr5:90364625 0.885349 C A 0.59 1.37(1.12,1.67) 0.000362108 

rs78873707 chr5:90365337 0.934505 A G 0.16 1.28(1.68,0.98) 0.0413362 

rs187270236 chr5:90365703 0.892012 A G 0.02 1.14(2.51,0.52) 0.802463 

rs7733230 chr5:90366272 0.971407 A G 0.63 1.38(1.13,1.69) 0.000639925 

rs13152882 chr5:90366991 0.863776 A G 0.52 1.33(1.1,1.62) 0.000293756 

rs9293558 chr5:90368596 0.968513 T C 0.79 1.34(1.05,1.7) 0.0181667 

rs10058592 chr5:90369605 0.933244 A G 0.16 1.27(1.66,0.97) 0.0488013 

rs951948 chr5:90369887 0.862202 A C 0.52 1.33(1.1,1.62) 0.000279779 
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rs12658697 chr5:90370142 0.861102 G C 0.52 1.34(1.1,1.62) 0.000268543 

rs76879861 chr5:90370635 0.846308 C T 0.04 1.21(1.98,0.74) 0.467249 

rs10037172 chr5:90371668 0.967472 C T 0.79 1.34(1.05,1.71) 0.0170004 

rs2007538 chr5:90374713 0.932564 T C 0.16 1.28(1.68,0.98) 0.0435372 

rs1819072 chr5:90375076 0.929601 G A 0.16 1.26(1.65,0.96) 0.0544378 

rs12652491 chr5:90378971 0.844359 T C 0.52 1.32(1.09,1.6) 0.000440025 

rs12519581 chr5:90379153 0.92567 A G 0.16 1.27(1.66,0.97) 0.0470391 

rs4386756 chr5:90379878 0.845824 G A 0.52 1.32(1.09,1.6) 0.000381604 

rs12657388 chr5:90380845 0.844066 G A 0.52 1.32(1.09,1.6) 0.00035435 

rs10454910 chr5:90382130 0.836218 A C 0.54 1.29(1.06,1.56) 0.000870546 

rs12153127 chr5:90383216 0.824366 T C 0.55 1.29(1.06,1.56) 0.000663166 

rs16869425 chr5:90385098 1 C G 0.9 1.2(0.87,1.66) 0.216066 

chr5:90385242:I chr5:90385242 0.872276 T TA 0.15 1.3(1.72,0.98) 0.0438435 

rs10068613 chr5:90386514 0.903842 G T 0.06 1.05(1.56,0.71) 0.685557 

rs4244206 chr5:90389450 1 C A 0.79 1.36(1.06,1.73) 0.015725 

rs12518689 chr5:90390580 0.825609 A G 0.57 1.22(1,1.48) 0.011742 

rs4608951 chr5:90391034 0.81462 G T 0.56 1.23(1.01,1.5) 0.00766685 

rs76173152 chr5:90391920 0.822059 T C 0.05 1.01(1.57,0.65) 0.929654 

rs75117248 chr5:90391921 0.822067 A C 0.05 1.01(1.57,0.65) 0.929727 

rs1852731 chr5:90392621 1 A G 0.11 1.12(1.54,0.82) 0.368053 

rs2950849 chr5:90394625 0.962571 A G 0.11 1.06(1.44,0.78) 0.591739 

rs2367279 chr5:90395206 0.833335 T G 0.86 1.16(0.88,1.53) 0.199048 

rs59918121 chr5:90395861 0.893173 G A 0.06 1.1(1.64,0.74) 0.593009 

rs2973456 chr5:90395882 0.934476 T A 0.1 1.11(1.54,0.8) 0.4417 

rs59654682 chr5:90395918 0.934476 T C 0.1 1.11(1.54,0.8) 0.4417 

rs2973455 chr5:90396152 0.934485 G A 0.1 1.11(1.54,0.8) 0.441593 

rs2973454 chr5:90396790 0.934517 G A 0.1 1.11(1.54,0.8) 0.441454 

chr5:90396841:D chr5:90396841 0.934517 ATC A 0.1 1.11(1.54,0.8) 0.441454 

rs2950850 chr5:90397333 0.934528 G A 0.1 1.11(1.54,0.8) 0.441406 

chr5:90397585:D chr5:90397585 0.934298 AACAC A 0.1 1.11(1.55,0.8) 0.440468 

chr5:90397594:D chr5:90397594 0.931322 ACACG A 0.1 1.11(1.55,0.8) 0.445001 

rs3749606 chr5:90397917 0.898484 C T 0.07 1.07(1.59,0.73) 0.677225 

rs3749605 chr5:90398014 0.898484 A G 0.07 1.07(1.59,0.73) 0.677225 

rs1986718 chr5:90398269 0.928401 T C 0.1 1.14(1.58,0.82) 0.362053 

rs2950851 chr5:90399012 0.92841 A T 0.1 1.14(1.58,0.82) 0.362102 

rs56377639 chr5:90399338 0.928417 A G 0.1 1.14(1.58,0.82) 0.362083 

rs2973453 chr5:90399822 0.928432 T C 0.1 1.14(1.58,0.82) 0.362102 

rs2367280 chr5:90400483 0.945318 G A 0.59 1.27(1.04,1.54) 0.00643972 

rs3112484 chr5:90401221 0.928455 G A 0.1 1.14(1.58,0.82) 0.361996 

rs7731652 chr5:90401398 0.944784 C G 0.59 1.26(1.04,1.53) 0.00723891 

chr5:90403009:I chr5:90403009 0.930214 A AG 0.1 1.16(1.61,0.83) 0.31182 

rs12109264 chr5:90404006 0.929845 T C 0.1 1.16(1.61,0.83) 0.309873 

chr5:90404285:I chr5:90404285 0.975358 TG T 0.79 1.36(1.07,1.73) 0.0130424 

chr5:90404416:I chr5:90404416 0.898126 C CT 0.07 1.08(1.6,0.73) 0.649489 

rs73189008 chr5:90404615 0.929398 T A 0.1 1.16(1.61,0.83) 0.310632 

rs10071291 chr5:90405621 0.898669 A G 0.07 1.07(1.59,0.73) 0.676972 

rs188703823 chr5:90405691 0.875341 T C 0.02 1.26(2.77,0.58) 0.595753 

rs3952745 chr5:90405835 0.928454 A G 0.1 1.14(1.58,0.82) 0.361023 

chr5:90406703:I chr5:90406703 0.909012 T TG 0.1 1.13(1.57,0.82) 0.372742 

rs2973450 chr5:90406998 0.9169 A G 0.1 1.12(1.56,0.81) 0.402007 

rs4512153 chr5:90407022 0.945108 G A 0.59 1.26(1.03,1.53) 0.00731232 

rs79973531 chr5:90407299 0.90164 A G 0.07 1.07(1.58,0.72) 0.712788 

rs2973449 chr5:90407743 0.916913 T C 0.1 1.12(1.56,0.81) 0.402139 

rs2973448 chr5:90408139 0.916926 A C 0.1 1.12(1.56,0.81) 0.402062 

rs76394730 chr5:90408471 0.897182 A G 0.07 1.05(1.54,0.71) 0.763911 

rs2973447 chr5:90409031 0.919442 C A 0.1 1.15(1.59,0.82) 0.347247 

rs2950852 chr5:90409081 0.919884 C A 0.1 1.15(1.6,0.82) 0.347615 

chr5:90409360:D chr5:90409360 0.900521 AGAGAGT A 0.06 1.18(1.77,0.78) 0.433506 

rs2367282 chr5:90409739 0.999419 G A 0.62 1.33(1.09,1.63) 0.00353783 

rs2950853 chr5:90410295 0.920454 G A 0.1 1.15(1.6,0.82) 0.346982 

rs7707023 chr5:90410424 1 C T 0.62 1.33(1.09,1.63) 0.00356136 

rs10942625 chr5:90410692 1 A G 0.61 1.3(1.06,1.58) 0.0041008 

rs13357230 chr5:90411072 0.853891 A G 0.07 1.07(1.59,0.73) 0.681168 

rs1852732 chr5:90412371 1 C G 0.39 1.3(1.59,1.07) 0.00361807 
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rs2973446 chr5:90414407 0.823587 C A 0.79 1.35(1.06,1.73) 0.00800254 

rs2367284 chr5:90418032 0.831714 A G 0.79 1.35(1.06,1.72) 0.00962349 

rs113091354 chr5:90423350 0.828451 G C 0.05 1.1(1.73,0.71) 0.695043 

rs10514345 chr5:90424279 1 T C 0.88 1.2(0.9,1.6) 0.324861 

rs4244207 chr5:90425042 0.948899 T C 0.17 1.22(1.57,0.94) 0.355792 

chr5:90425081:D chr5:90425081 0.994493 T TA 0.89 1.11(0.82,1.5) 0.478029 

rs13158036 chr5:90425951 0.983919 C A 0.89 1.08(0.8,1.46) 0.644432 

rs2950858 chr5:90426633 0.96671 A G 0.15 1.21(1.58,0.93) 0.393645 

rs13163651 chr5:90427048 1 T C 0.89 1.1(0.81,1.49) 0.524114 

rs13190101 chr5:90430477 0.999735 A C 0.89 1.1(0.81,1.49) 0.522528 

rs13158026 chr5:90431779 0.98768 T C 0.89 1.08(0.8,1.46) 0.635615 

rs13161782 chr5:90431872 0.983753 C A 0.89 1.08(0.8,1.46) 0.634646 

rs55736649 chr5:90431974 0.982845 A G 0.25 1.11(1.38,0.89) 0.704538 

rs13161956 chr5:90431982 0.983209 G A 0.89 1.08(0.8,1.46) 0.646476 

rs2367286 chr5:90432314 0.942342 A G 0.1 1.01(1.38,0.73) 0.887928 

rs60378516 chr5:90433852 0.827877 A G 0.99 2.06(0.84,5.06) 0.163677 

rs16869507 chr5:90434109 0.811262 C T 0.03 2.31(4.66,1.14) 0.0030603 

rs10055598 chr5:90436277 0.98754 T G 0.25 1.13(1.41,0.91) 0.591897 

rs6873467 chr5:90436372 0.972629 G T 0.84 1.09(0.84,1.41) 0.774732 

chr5:90438092:I chr5:90438092 0.839177 CA C 0.99 1.88(0.81,4.35) 0.218693 

rs59763490 chr5:90438189 0.839199 A G 0.99 1.88(0.81,4.34) 0.218923 

rs6873773 chr5:90438473 1 T C 0.88 1.06(0.8,1.42) 0.848616 

rs13172451 chr5:90439812 0.995336 T C 0.88 1.17(0.87,1.58) 0.26619 

rs4458614 chr5:90441146 1 G A 0.27 1.09(1.35,0.88) 0.776412 

rs34302350 chr5:90441702 0.975459 T C 0.86 1.16(0.88,1.52) 0.523865 

rs73771197 chr5:90442505 0.83507 A G 0.98 1.75(0.82,3.71) 0.288431 

rs4331933 chr5:90443593 0.979877 G A 0.28 1.1(1.36,0.89) 0.704575 

rs4336388 chr5:90444207 0.90002 G C 0.09 1.07(1.5,0.76) 0.849353 

rs4563659 chr5:90444664 0.967703 G A 0.25 1.14(1.42,0.91) 0.521862 

rs142639870 chr5:90444665 0.848095 C T 0.02 2.37(5.18,1.08) 0.00678831 

rs79787775 chr5:90444735 0.823315 C T 0.99 1.83(0.79,4.27) 0.249259 

rs147286604 chr5:90445479 0.819938 A G 0.99 1.77(0.79,3.95) 0.269518 

chr5:90445828:I chr5:90445828 0.885413 T TTTC 0.25 1.1(1.38,0.89) 0.636762 

rs77469944 chr5:90445889 0.818937 G A 0.99 1.77(0.79,3.95) 0.270237 

rs73771199 chr5:90446283 0.804699 T C 0.99 1.88(0.8,4.44) 0.222837 

rs11745446 chr5:90447132 0.933958 T A 0.07 1.02(1.48,0.71) 0.94089 

rs13176728 chr5:90447216 1 A G 0.87 1.09(0.82,1.44) 0.476858 

rs4540211 chr5:90448114 0.97777 T C 0.22 1.14(1.44,0.9) 0.519175 

rs7726023 chr5:90449031 0.944821 C T 0.93 1.03(0.71,1.51) 0.767764 

rs13158963 chr5:90449154 0.990144 A G 0.88 1.11(0.82,1.48) 0.556616 

rs13160072 chr5:90449807 1 A G 0.89 1.15(0.85,1.55) 0.318739 

rs55980700 chr5:90449932 0.961311 T C 0.22 1.19(1.49,0.94) 0.265003 

rs13184171 chr5:90450113 0.989691 C T 0.88 1.11(0.83,1.49) 0.548957 

rs13169196 chr5:90451039 0.969579 G A 0.86 1.07(0.81,1.4) 0.681747 

rs4916703 chr5:90452758 0.952367 C T 0.22 1.07(1.35,0.85) 0.697822 

rs4916847 chr5:90453191 0.942872 G C 0.08 1(1.43,0.7) 0.919102 

rs4916704 chr5:90453242 0.941126 T C 0.11 1.1(1.49,0.82) 0.956441 

rs6864663 chr5:90455872 0.963115 C T 0.24 1.14(1.42,0.91) 0.365867 

rs6864534 chr5:90455923 0.940133 A C 0.09 1.04(1.45,0.74) 0.967217 

rs10069710 chr5:90457064 0.821098 C A 0.03 1.14(2.07,0.63) 0.704866 

rs145981926 chr5:90457773 0.930329 G C 0.02 1.17(2.43,0.56) 0.705751 

rs4916848 chr5:90458126 0.965006 C A 0.24 1.14(1.42,0.91) 0.423848 

rs13179009 chr5:90458169 0.960338 C G 0.87 1.13(0.86,1.5) 0.328 

rs4916705 chr5:90458387 0.913053 G A 0.09 1.03(1.44,0.74) 0.992061 

rs10077486 chr5:90459091 0.945433 A G 0.09 1.05(1.48,0.75) 0.967256 

 

Supplementary Table 6.  SNP data from the GPR98 locus.  The table indicates the SNP, 

chromosome position, info, risk allele, other allele, RAF, OR, p-value for 1,344 SNPs in the 

vicinity of the top SNP for GPR98.  Info is a metric is similar to the r-squared metrics reported 
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by other programs like MaCH and Beagle. This metric typically takes values between 0 and 1, 

where values near 1 indicate that a SNP has been imputed with high certainty.  
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Coding  
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HGVS 

Description 

chr5_88718759 5 88014576 A C C 

0.00125944

6 UTR3   MEF2C         g.88014576A>C 

rs577761885 5 88014579 C A A 

0.00125944

6 UTR3   MEF2C         g.88014579C>A 

rs150173081 5 88014838 G T T 

0.00759493

7 UTR3   MEF2C         g.88014838G>T 

rs145654234 5 88015123 C A A 

0.00252525

3 UTR3   MEF2C         g.88015123C>A 

chr5_88719583 5 88015400 T C C 

0.00126262

6 UTR3   MEF2C         g.88015400T>C 

chr5_88719613 5 88015430 T A A 

0.00125944

6 UTR3   MEF2C         g.88015430T>A 

rs34316 5 88015545 A C C 

0.43147208

1 UTR3   MEF2C         g.88015545A>C 

chr5_88719889 5 88015706 G A A 

0.00125944

6 UTR3   MEF2C         g.88015706G>A 

rs34317 5 88016008 A G G 

0.22911392

4 UTR3   MEF2C         g.88016008A>G 

rs17550568 5 88016068 G T T 

0.00380710

7 UTR3   MEF2C         g.88016068G>T 

chr5_88721592 5 88017409 G A A 

0.00251889

2 UTR3   MEF2C         g.88017409G>A 

rs139432368 5 88017615 C T T 

0.00377833

8 UTR3   MEF2C         g.88017615C>T 

chr5_88722286 5 88018103 C G G 

0.00125944

6 UTR3   MEF2C         g.88018103C>G 

rs536118906 5 88018257 A G G 

0.00126262

6 UTR3   MEF2C         g.88018257A>G 

chr5_88760989 5 88056806 A G G 

0.00125944

6 Coding Nonsyn SNV MEF2C 

XM_005248516.

1 4 c.395T>C 

p.Leu132Pr

o g.88056806A>G 

rs201296342 5 88056886 G A A 

0.00125944

6 Coding Synonymous MEF2C 

XM_005248516.

1 4 c.315C>T p.= g.88056886G>A 

rs186648089 5 88057041 A G G 

0.00125944

6 Coding Synonymous MEF2C 

XM_005248513.

1 4 c.363T>C p.= g.88057041A>G 

chr5_88882979 5 88178796 T G G 

0.00125944

6 UTR5   MEF2C         g.88178796T>G 

chr5_88887529 5 88183346 T A A 

0.00125944

6 UTR5   MEF2C         g.88183346T>A 

rs553991524 5 88185024 G A A 

0.00125944

6 UTR5   MEF2C         g.88185024G>A 

rs72773826 5 88185126 G A A 

0.00377833

8 UTR5   MEF2C         g.88185126G>A 

chr5_90393726 5 89689543 G A A 

0.00125944

6 UTR3   CETN3         g.89689543G>A 

chr5_90394021 5 89689838 G A A 

0.00125944

6 UTR3   CETN3         g.89689838G>A 

chr5_90395830 5 89691647 C T T 

0.00125944

6 UTR3   CETN3         g.89691647C>T 

chr5_90396222 5 89692039 C T T 

0.00125944

6 UTR3   CETN3         g.89692039C>T 

chr5_90396266 5 89692083 G A A 

0.00125944

6 UTR3   CETN3         g.89692083G>A 

chr5_90396418 5 89692235 C G G 

0.00125944

6 UTR3   CETN3         g.89692235C>G 

chr5_90396485 5 89692302 T G G 

0.00125944

6 Coding Nonsyn SNV CETN3 

XM_005248408.

1 5 c.540A>C 

p.Gln180Hi

s g.89692302T>G 

rs200441218 5 89692333 G A A 

0.00125944

6 Coding Nonsyn SNV CETN3 

XM_005248408.

1 5 c.509C>T 

p.Pro170Le

u g.89692333G>A 

rs4873 5 89703641 G C C 

0.23484848

5 Coding Nonsyn SNV CETN3 NM_004365.2 2 c.28C>G p.Leu10Val g.89703641G>C 

rs150819002 5 89754331 T C C 

0.00251889

2 UTR3   

MBLAC

2         g.89754331T>C 

rs536154708 5 89754592 C G G 

0.00125944

6 UTR3   

MBLAC

2         g.89754592C>G 

rs13361468 5 89754788 C T T 

0.00503778

3 UTR3   

MBLAC

2         g.89754788C>T 

chr5_90459036 5 89754853 T A A 

0.00125944

6 UTR3   

MBLAC

2         g.89754853T>A 

chr5_90459335 5 89755152 A C C 

0.00126262

6 UTR3   

MBLAC

2         g.89755152A>C 

rs114494714 5 89755667 G A A 

0.00755667

5 UTR3   

MBLAC

2         g.89755667G>A 

rs115475015 5 89755738 T C C 

0.00126262

6 UTR3   

MBLAC

2         g.89755738T>C 

rs33963892 5 89755758 G A A 

0.00505050

5 UTR3   

MBLAC

2         g.89755758G>A 

chr5_90460048 5 89755865 A T T 

0.00252525

3 UTR3   

MBLAC

2         g.89755865A>T 

rs572378077 5 89755997 T C C 

0.00126262

6 UTR3   

MBLAC

2         g.89755997T>C 

rs13355867 5 89756102 G A A 

0.00505050

5 UTR3   

MBLAC

2         g.89756102G>A 

chr5_90460357 5 89756174 C T T 

0.00126262

6 UTR3   

MBLAC

2         g.89756174C>T 

rs186909308 5 89756308 C A A 

0.00125944

6 UTR3   

MBLAC

2         g.89756308C>A 

rs573496938 5 89756350 A C C 

0.00126582

3 UTR3   

MBLAC

2         g.89756350A>C 
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chr5_9046058

0 5 89756397 T A A 

0.00125944

6 UTR3   MBLAC2         g.89756397T>A 

rs35408393 5 89757044 G A A 0.01010101 Coding Synonymous MBLAC2 NM_203406.1 2 c.780C>T p.= g.89757044G>A 

rs577351111 5 89769717 C G G 

0.00125944

6 Coding Synonymous MBLAC2 NM_203406.1 1 c.393G>C p.= g.89769717C>G 

rs376146450 5 89769720 A G G 

0.00125944

6 Coding Synonymous MBLAC2 NM_203406.1 1 c.390T>C p.= g.89769720A>G 

rs9293544 5 89769834 A G G 

0.00503778

3 Coding Synonymous MBLAC2 NM_203406.1 1 c.276T>C p.= g.89769834A>G 

chr5_9047404

4 5 89769861 A G G 

0.00125944

6 Coding Synonymous MBLAC2 NM_203406.1 1 c.249T>C p.= g.89769861A>G 

rs142019986 5 89769974 A T T 

0.00125944

6 Coding Nonsyn SNV MBLAC2 NM_203406.1 1 c.136T>A 

p.Ser46Th

r g.89769974A>T 

rs2115501 5 89769999 A G G 

0.10732323

2 Coding Synonymous MBLAC2 NM_203406.1 1 c.111T>C p.= g.89769999A>G 

chr5_9047428

1 5 89770098 C G G 

0.00125944

6 Coding Synonymous MBLAC2 NM_203406.1 1 c.12G>C p.= g.89770098C>G 

rs73771266 5 89770122 C T T 

0.00377833

8 UTR5   

MBLAC2, 

POLR3G         g.89770122C>T 

chr5_9047430

7 5 89770124 A C C 

0.00125944

6 UTR5   

MBLAC2, 

POLR3G         g.89770124A>C 

chr5_9047438

7 5 89770204 G C C 

0.00251889

2 UTR5   MBLAC2         g.89770204G>C 

rs537775001 5 89770205 G T T 

0.00125944

6 UTR5   MBLAC2         g.89770205G>T 

rs529623416 5 89770306 T C C 

0.00125944

6 UTR5   MBLAC2         g.89770306T>C 

rs145567337 5 89770481 A G G 

0.00125944

6 UTR5   MBLAC2         g.89770481A>G 

rs114749727 5 89770558 A C C 

0.00125944

6 UTR5   MBLAC2         g.89770558A>C 

rs2303801 5 89770768 A G G 

0.31360201

5 UTR5   POLR3G         g.89770768A>G 

chr5_9048567

0 5 89781487 A C C 

0.00125944

6 Coding Nonsyn SNV POLR3G 

XM_005248405.

1 2 c.103A>C 

p.Thr35Pr

o g.89781487A>C 

chr5_9048812

9 5 89783946 T G G 

0.00125944

6 Coding Nonsyn SNV POLR3G 

XM_005248405.

1 3 c.247T>G 

p.Tyr83As

p g.89783946T>G 

chr5_9050223

1 5 89798048 A C C 

0.00126262

6 UTR3   POLR3G         g.89798048A>C 

rs10942596 5 89798109 G A A 

0.46075949

4 UTR3   POLR3G         g.89798109G>A 

chr5_9051219

9 5 89808016 A G G 

0.00125944

6 UTR3   POLR3G         g.89808016A>G 

rs562163116 5 89808335 G A A 

0.00125944

6 UTR3   POLR3G         g.89808335G>A 

rs7724507 5 89808531 G C C 

0.00125944

6 UTR3   POLR3G         g.89808531G>C 

rs201028228 5 89808878 G A A 

0.01637279

6 UTR3   POLR3G         g.89808878G>A 

rs72781088 5 89808979 C T T 

0.06818181

8 UTR3   POLR3G         g.89808979C>T 

rs367938529 5 89809231 G A A 

0.00125944

6 UTR3   POLR3G         g.89809231G>A 

rs570484746 5 89809360 T C C 

0.00125944

6 UTR3   POLR3G         g.89809360T>C 

rs146704994 5 89809616 T C C 

0.00125944

6 UTR3   POLR3G         g.89809616T>C 

rs75418010 5 89809679 T C C 

0.06926952

1 UTR3   POLR3G         g.89809679T>C 

rs11743044 5 89809737 C A A 

0.00377833

8 UTR3   POLR3G         g.89809737C>A 

rs37480 5 89809782 G A A 

0.14646464

6 UTR3   POLR3G         g.89809782G>A 

rs78679223 5 89809841 G T T 

0.00251889

2 UTR3   POLR3G         g.89809841G>T 

rs1047787 5 89810077 A G G 0.37279597 UTR3   POLR3G         g.89810077A>G 

rs62375060 5 89810208 T C C 

0.09949622

2 UTR3   POLR3G         g.89810208T>C 

rs187983689 5 89810220 A G G 

0.00125944

6 UTR3   POLR3G         g.89810220A>G 

rs13169686 5 89810287 G T T 

0.10201511

3 UTR3   POLR3G         g.89810287G>T 

rs76367689 5 89811745 C A A 

0.00251889

2 UTR3   LYSMD3         g.89811745C>A 

chr5_9051597

8 5 89811795 T C C 

0.00125944

6 UTR3   LYSMD3         g.89811795T>C 

rs6862171 5 89811823 T C C 

0.00251889

2 UTR3   LYSMD3         g.89811823T>C 

chr5_9051607

1 5 89811888 G A A 

0.00125944

6 UTR3   LYSMD3         g.89811888G>A 

chr5_9051626

7 5 89812084 C G G 

0.00125944

6 UTR3   LYSMD3         g.89812084C>G 

rs74545801 5 89812223 A G G 

0.00377833

8 UTR3   LYSMD3         g.89812223A>G 

chr5_9051660

9 5 89812426 C T T 

0.00126262

6 UTR3   LYSMD3         g.89812426C>T 
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rs78447998 5 89812486 T A A 

0.00126903

6 UTR3   

LYSMD

3         g.89812486T>A 

rs3087840 5 89812676 A T T 

0.37944162

4 UTR3   

LYSMD

3         g.89812676A>T 

rs529584936 5 89812709 G A A 

0.00378787

9 UTR3   

LYSMD

3         g.89812709G>A 

rs182294974 5 89813208 G A A 

0.00251889

2 UTR3   

LYSMD

3         g.89813208G>A 

rs78691109 5 89813370 T A A 

0.00377833

8 UTR3   

LYSMD

3         g.89813370T>A 

rs74926905 5 89813433 G T T 

0.01903553

3 UTR3   

LYSMD

3         g.89813433G>T 

rs564564428 5 89813458 G A A 

0.00125944

6 UTR3   

LYSMD

3         g.89813458G>A 

chr5_90517652 5 89813469 A G G 

0.00126582

3 UTR3   

LYSMD

3         g.89813469A>G 

rs571095224 5 89813480 G A A 

0.00126582

3 UTR3   

LYSMD

3         g.89813480G>A 

chr5_90517783 5 89813600 A C C 

0.00126262

6 UTR3   

LYSMD

3         g.89813600A>C 

chr5_90517935 5 89813752 G A A 

0.00126262

6 UTR3   

LYSMD

3         g.89813752G>A 

chr5_90517986 5 89813803 G A A 

0.00125944

6 UTR3   

LYSMD

3         g.89813803G>A 

rs10040584 5 89814000 G T T 

0.00125944

6 UTR3   

LYSMD

3         g.89814000G>T 

chr5_90518386 5 89814203 C T T 

0.00125944

6 UTR3   

LYSMD

3         g.89814203C>T 

rs147031026 5 89814271 T C C 

0.00251889

2 UTR3   

LYSMD

3         g.89814271T>C 

chr5_90518503 5 89814320 A T T 

0.00251889

2 UTR3   

LYSMD

3         g.89814320A>T 

rs192126274 5 89814788 T A A 

0.00126262

6 Coding Nonsyn SNV 

LYSMD

3 

XM_005248421.

1 3 c.769A>T p.Thr257Ser g.89814788T>A 

rs200384766 5 89814965 T G G 

0.00125944

6 Coding Nonsyn SNV 

LYSMD

3 

XM_005248421.

1 3 c.592A>C p.Thr198Pro g.89814965T>G 

rs78764058 5 89814977 A T T 

0.00252525

3 Coding Nonsyn SNV 

LYSMD

3 

XM_005248421.

1 3 c.580T>A 

p.Leu194Me

t g.89814977A>T 

rs62375061 5 89815108 T G G 

0.01763224

2 Coding Nonsyn SNV 

LYSMD

3 

XM_005248421.

1 3 c.449A>C p.Tyr150Ser g.89815108T>G 

rs563272792 5 89820870 T G G 

0.00125944

6 Coding Synonymous 

LYSMD

3 

XM_005248421.

1 2 c.237A>C p.= g.89820870T>G 

rs10069050 5 89820984 T C C 

0.47355163

7 Coding Synonymous 

LYSMD

3 

XM_005248421.

1 2 c.123A>G p.= g.89820984T>C 

chr5_90529116 5 89824933 T G G 

0.00251889

2 UTR5   

LYSMD

3         g.89824933T>G 

rs37238 5 89824976 C T T 

0.47355163

7 UTR5   

LYSMD

3         g.89824976C>T 

rs603015 5 89825035 A G G 

0.38035264

5 UTR5   

LYSMD

3         g.89825035A>G 

chr5_90529500 5 89825317 T G G 

0.00125944

6 UTR5   

LYSMD

3         g.89825317T>G 

rs538359608 5 89825350 A C C 

0.00503778

3 UTR5   

LYSMD

3         g.89825350A>C 

rs150816712 5 89854646 T A A 

0.00377833

8 UTR5   GPR98         g.89854646T>A 

rs116110048 5 89854666 C G G 

0.00251889

2 UTR5   GPR98         g.89854666C>G 

rs61753944 5 89913740 T C C 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 3 c.327T>C p.= g.89913740T>C 

rs41311333 5 89914925 G T T 

0.03148614

6 Coding Nonsyn SNV GPR98 NM_032119.3 4 c.380G>T p.Arg127Leu g.89914925G>T 

rs61745496 5 89920984 T G G 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 6 c.596T>G p.Ile199Ser g.89920984T>G 

rs41303344 5 89923101 A G G 

0.01007556

7 Coding Nonsyn SNV GPR98 NM_032119.3 7 c.746A>G p.Lys249Arg g.89923101A>G 

rs200197273 5 89923208 G C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 7 c.853G>C p.Gly285Arg g.89923208G>C 

rs201236317 5 89923388 A C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 7 c.1033A>C p.Lys345Gln g.89923388A>C 

rs115239207 5 89923411 A G G 

0.00251889

2 Coding Synonymous GPR98 NM_032119.3 7 c.1056A>G p.= g.89923411A>G 

rs186639101 5 89923441 G A A 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 7 c.1086G>A p.= g.89923441G>A 

rs61744480 5 89925039 C A A 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 9 c.1522C>A p.Leu508Ile g.89925039C>A 

chr5_90629226 5 89925043 G A A 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 9 c.1526G>A p.Arg509Gln g.89925043G>A 

rs6889939 5 89925169 C T T 

0.00377833

8 Coding Nonsyn SNV GPR98 NM_032119.3 9 c.1652C>T p.Ala551Val g.89925169C>T 

rs184127858 5 89925293 A C C 

0.00377833

8 Coding Synonymous GPR98 NM_032119.3 9 c.1776A>C p.= g.89925293A>C 

chr5_90635280 5 89931097 T C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 10 c.2006T>C p.Val669Ala g.89931097T>C 

rs200187681 5 89933548 T A A 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 11 c.2023T>A p.Phe675Ile g.89933548T>A 

rs201007778 5 89939702 T C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 14 c.2636T>C 

p.Met879Th

r g.89939702T>C 
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chr5_90643905 5 89939722 A C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 14 c.2656A>C p.Thr886Pro g.89939722A>C 

rs368163419 5 89941860 G A A 

0.00251889

2 Coding Nonsyn SNV GPR98 NM_032119.3 16 c.2974G>A p.Ala992Thr g.89941860G>A 

rs950692 5 89943433 G A A 

0.13727959

7 Coding Synonymous GPR98 NM_032119.3 17 c.3141G>A p.= g.89943433G>A 

rs183447491 5 89943547 C T T 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 17 c.3255C>T p.= g.89943547C>T 

rs2366777 5 89943571 G T T 

0.31486146

1 Coding Nonsyn SNV GPR98 NM_032119.3 17 c.3279G>T 

p.Leu1093Ph

e g.89943571G>T 

rs148097083 5 89943581 A G G 

0.00503778

3 Coding Nonsyn SNV GPR98 NM_032119.3 17 c.3289A>G p.Ser1097Gly g.89943581A>G 

rs80069610 5 89947434 G A A 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 18 c.3303G>A p.= g.89947434G>A 

rs200945405 5 89948189 A G G 

0.00251889

2 Coding Nonsyn SNV GPR98 NM_032119.3 19 c.3443A>G 

p.Asp1148Gl

y g.89948189A>G 

rs530678993 5 89949276 G T T 

0.00126262

6 Coding Synonymous GPR98 NM_032119.3 20 c.3885G>T p.= g.89949276G>T 

rs372789540 5 89949346 T C C 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 20 c.3955T>C p.Trp1319Arg g.89949346T>C 

chr5_90653570 5 89949387 G A A 

0.00126262

6 Coding Synonymous GPR98 NM_032119.3 20 c.3996G>A p.= g.89949387G>A 

rs41305898 5 89949605 T C C 

0.00505050

5 Coding Nonsyn SNV GPR98 NM_032119.3 20 c.4214T>C 

p.Phe1405Se

r g.89949605T>C 

rs61740119 5 89949651 G A A 

0.00378787

9 Coding Synonymous GPR98 NM_032119.3 20 c.4260G>A p.= g.89949651G>A 

rs17543819 5 89953849 T C C 

0.07430730

5 Coding Synonymous GPR98 NM_032119.3 21 c.4506T>C p.= g.89953849T>C 

rs200955930 5 89954009 A G G 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 21 c.4666A>G p.Lys1556Glu g.89954009A>G 

chr5_90672671 5 89968488 T C C 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 22 c.4878T>C p.= g.89968488T>C 

rs72782753 5 89969880 G A A 

0.00629722

9 Coding Nonsyn SNV GPR98 NM_032119.3 23 c.4939G>A p.Val1647Ile g.89969880G>A 

rs371831553 5 89971170 C T T 

0.00377833

8 Coding Synonymous GPR98 NM_032119.3 24 c.5221C>T p.= g.89971170C>T 

rs565188390 5 89971179 G A A 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 24 c.5230G>A p.Val1744Ile g.89971179G>A 

rs41303346 5 89971253 A G G 

0.01637279

6 Coding Synonymous GPR98 NM_032119.3 24 c.5304A>G p.= g.89971253A>G 

rs17544552 5 89979518 T C C 

0.07196969

7 Coding Nonsyn SNV GPR98 NM_032119.3 28 c.5780T>C 

p.Met1927Th

r g.89979518T>C 

rs41302834 5 89979568 A G G 

0.00378787

9 Coding Nonsyn SNV GPR98 NM_032119.3 28 c.5830A>G 

p.Asn1944As

p g.89979568A>G 

rs4916684 5 89979589 G A A 

0.31944444

4 Coding Nonsyn SNV GPR98 NM_032119.3 28 c.5851G>A p.Val1951Ile g.89979589G>A 

chr5_90683793 5 89979610 G T T 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 28 c.5872G>T p.Ala1958Ser g.89979610G>T 

rs41303352 5 89979691 G A A 

0.14393939

4 Coding Nonsyn SNV GPR98 NM_032119.3 28 c.5953G>A 

p.Asp1985As

n g.89979691G>A 

rs4916685 5 89979698 T C C 

0.33924050

6 Coding Nonsyn SNV GPR98 NM_032119.3 28 c.5960T>C 

p.Leu1987Pr

o g.89979698T>C 

rs16868972 5 89979750 T G G 

0.16287878

8 Coding Nonsyn SNV GPR98 NM_032119.3 28 c.6012T>G 

p.Phe2004Le

u g.89979750T>G 

chr5_90683965 5 89979782 T A A 

0.00251889

2 Coding Nonsyn SNV GPR98 NM_032119.3 28 c.6044T>A 

p.Phe2015Ty

r g.89979782T>A 

rs41308846 5 89979871 A G G 

0.00505050

5 Coding Nonsyn SNV GPR98 NM_032119.3 28 c.6133A>G p.Arg2045Gly g.89979871A>G 

chr5_90684083 5 89979900 C T T 

0.00126262

6 Coding Synonymous GPR98 NM_032119.3 28 c.6162C>T p.= g.89979900C>T 

rs16868974 5 89981611 T C C 

0.01889168

8 Coding Nonsyn SNV GPR98 NM_032119.3 29 c.6289T>C p.Cys2097Arg g.89981611T>C 

rs186999408 5 89981639 T C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 29 c.6317T>C p.Val2106Ala g.89981639T>C 

rs200055351 5 89985795 C T T 

0.00251889

2 Coding Nonsyn SNV GPR98 NM_032119.3 30 c.6608C>T p.Ala2203Val g.89985795C>T 

rs10037067 5 89985882 G A A 

0.34177215

2 Coding Nonsyn SNV GPR98 NM_032119.3 30 c.6695G>A p.Cys2232Tyr g.89985882G>A 

chr5_90690075 5 89985892 G T T 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 30 c.6705G>T 

p.Leu2235Ph

e g.89985892G>T 

rs199571511 5 89986845 T C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 31 c.6938T>C 

p.Leu2313Pr

o g.89986845T>C 

rs2366926 5 89988504 G A A 

0.33753148

6 Coding Nonsyn SNV GPR98 NM_032119.3 32 c.7034G>A 

p.Ser2345As

n g.89988504G>A 

rs111033452 5 89989749 T C C 

0.00377833

8 Coding Synonymous GPR98 NM_032119.3 33 c.7176T>C p.= g.89989749T>C 

rs111033429 5 89989752 T C C 

0.01007556

7 Coding Synonymous GPR98 NM_032119.3 33 c.7179T>C p.= g.89989752T>C 

rs16876822 5 89989779 A G G 

0.33712121

2 Coding Synonymous GPR98 NM_032119.3 33 c.7206A>G p.= g.89989779A>G 

rs111033430 5 89989802 G A A 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 33 c.7229G>A p.Cys2410Tyr g.89989802G>A 

rs201733037 5 89990155 T C C 

0.00505050

5 Coding Nonsyn SNV GPR98 NM_032119.3 33 c.7582T>C p.Ser2528Pro g.89990155T>C 

chr5_90694429 5 89990246 T C C 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 33 c.7673T>C 

p.Leu2558Pr

o g.89990246T>C 

rs200241260 5 89990379 G C C 

0.00126262

6 Coding Synonymous GPR98 NM_032119.3 33 c.7806G>C p.= g.89990379G>C 
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rs79915053 5 89990386 G T T 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 33 c.7813G>T 

p.Val2605Le

u g.89990386G>T 

rs201214794 5 89990447 A G G 

0.00378787

9 Coding Nonsyn SNV GPR98 NM_032119.3 33 c.7874A>G p.His2625Arg g.89990447A>G 

rs376318779 5 89992918 T A A 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 34 c.8110T>A p.Phe2704Ile g.89992918T>A 

rs201963060 5 89999487 G A A 

0.00251889

2 Coding Nonsyn SNV GPR98 NM_032119.3 35 c.8161G>A p.Val2721Ile g.89999487G>A 

rs16869016 5 90000210 T C C 

0.05919395

5 Coding Nonsyn SNV GPR98 NM_032119.3 36 c.8291T>C 

p.Leu2764Se

r g.90000210T>C 

rs111033530 5 90001237 A G G 0.01511335 Coding Nonsyn SNV GPR98 NM_032119.3 37 c.8407A>G p.Thr2803Ala g.90001237A>G 

rs6880570 5 90001368 G T T 

0.14735516

4 Coding Synonymous GPR98 NM_032119.3 37 c.8538G>T p.= g.90001368G>T 

rs201586455 5 90002172 C A A 

0.00252525

3 Coding Nonsyn SNV GPR98 NM_032119.3 38 c.8691C>A 

p.Asp2897Gl

u g.90002172C>A 

rs56329646 5 90012312 T C C 

0.00629722

9 Coding Synonymous GPR98 NM_032119.3 43 c.9213T>C p.= g.90012312T>C 

rs13157270 5 90012379 A G G 

0.10327455

9 Coding Nonsyn SNV GPR98 NM_032119.3 43 c.9280A>G p.Ile3094Val g.90012379A>G 

chr5_90716606 5 90012423 G A A 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 43 c.9324G>A p.= g.90012423G>A 

rs201089046 5 90015975 T C C 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 44 c.9558T>C p.= g.90015975T>C 

rs116480183 5 90016024 A T T 

0.00251889

2 Coding Nonsyn SNV GPR98 NM_032119.3 44 c.9607A>T p.Thr3203Ser g.90016024A>T 

rs114137750 5 90016778 T C C 

0.01007556

7 Coding Nonsyn SNV GPR98 NM_032119.3 45 c.9650T>C p.Val3217Ala g.90016778T>C 

rs16869032 5 90016871 A G G 

0.14105793

5 Coding Nonsyn SNV GPR98 NM_032119.3 45 c.9743A>G 

p.Asp3248Gl

y g.90016871A>G 

rs16869039 5 90020671 T C C 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 46 c.9771T>C p.= g.90020671T>C 

rs372603399 5 90020788 A G G 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 46 c.9888A>G p.= g.90020788A>G 

rs16869042 5 90020923 G T T 

0.33753148

6 Coding Synonymous GPR98 NM_032119.3 47 c.9927G>T p.= g.90020923G>T 

chr5_90725637 5 90021454 G A A 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 48 c.10142G>A 

p.Gly3381As

p g.90021454G>A 

chr5_90725656 5 90021473 T G G 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 48 c.10161T>G p.His3387Gln g.90021473T>G 

rs113938044 5 90024584 T C C 

0.00251889

2 Coding Synonymous GPR98 NM_032119.3 49 c.10260T>C p.= g.90024584T>C 

chr5_90728777 5 90024594 C T T 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 49 c.10270C>T 

p.Pro3424Se

r g.90024594C>T 

rs2366928 5 90024735 G A A 

0.28463476

1 Coding Nonsyn SNV GPR98 NM_032119.3 49 c.10411G>A p.Glu3471Lys g.90024735G>A 

rs41311343 5 90040890 C T T 0.0302267 Coding Nonsyn SNV GPR98 NM_032119.3 51 c.10577C>T 

p.Thr3526M

et g.90040890C>T 

rs17624033 5 90041510 G A A 

0.04659949

6 Coding Synonymous GPR98 NM_032119.3 52 c.10872G>A p.= g.90041510G>A 

rs13171868 5 90041574 C T T 

0.01007556

7 Coding Nonsyn SNV GPR98 NM_032119.3 52 c.10936C>T 

p.Pro3646Se

r g.90041574C>T 

rs75480336 5 90046424 T C C 

0.00126262

6 Coding Synonymous GPR98 NM_032119.3 53 c.11031T>C p.= g.90046424T>C 

rs376689763 5 90049522 T C C 

0.00126903

6 Coding Synonymous GPR98 NM_032119.3 54 c.11253T>C p.= g.90049522T>C 

chr5_90755037 5 90050854 T A A 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 55 c.11432T>A 

p.Val3811As

p g.90050854T>A 

rs74327115 5 90050894 A G G 

0.00505050

5 Coding Synonymous GPR98 NM_032119.3 55 c.11472A>G p.= g.90050894A>G 

rs16869083 5 90050903 C T T 

0.00126262

6 Coding Synonymous GPR98 NM_032119.3 55 c.11481C>T p.= g.90050903C>T 

chr5_90755094 5 90050911 T C C 

0.00126582

3 Coding Nonsyn SNV GPR98 NM_032119.3 55 c.11489T>C p.Val3830Ala g.90050911T>C 

rs10062026 5 90052289 A G G 

0.35984848

5 Coding Nonsyn SNV GPR98 NM_032119.3 56 c.11599A>G p.Lys3867Glu g.90052289A>G 

rs2438349 5 90052372 T C C 

0.47355163

7 Coding Synonymous GPR98 NM_032119.3 56 c.11682T>C p.= g.90052372T>C 

rs201386977 5 90055259 A G G 

0.00503778

3 Coding Nonsyn SNV GPR98 NM_032119.3 58 c.11974A>G 

p.Asn3992As

p g.90055259A>G 

chr5_90759589 5 90055406 A G G 

0.00125944

6 Splicing Splicing GPR98 NM_032119.3 58 

c.12120+1A>

G   g.90055406A>G 

rs375632680 5 90059129 C T T 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 59 c.12128C>T p.Thr4043Ile g.90059129C>T 

rs200816323 5 90059182 T G G 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 59 c.12181T>G 

p.Phe4061Va

l g.90059182T>G 

rs202190568 5 90059213 A G G 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 59 c.12212A>G 

p.Gln4071Ar

g g.90059213A>G 

rs199839743 5 90059270 A C C 

0.00377833

8 Coding Nonsyn SNV GPR98 NM_032119.3 59 c.12269A>C 

p.Asn4090Th

r g.90059270A>C 

chr5_90776513 5 90072330 T C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 61 c.12464T>C 

p.Leu4155Pr

o g.90072330T>C 

rs2460169 5 90073786 A G G 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 62 c.12592A>G 

p.Met4198V

al g.90073786A>G 

rs200644004 5 90074281 G A A 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 63 c.12704G>A p.Cys4235Tyr g.90074281G>A 

rs35092519 5 90074759 A G G 

0.02405063

3 Coding Synonymous GPR98 NM_032119.3 64 c.12927A>G p.= g.90074759A>G 
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rs41311745 5 90079811 T C C 

0.01515151

5 Coding Synonymous GPR98 NM_032119.3 67 

c.13590T>

C p.= g.90079811T>C 

rs369108080 5 90084006 T C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 68 

c.13772T>

C p.Ile4591Thr g.90084006T>C 

chr5_90789750 5 90085567 T A A 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 69 

c.13942T>

A p.Ser4648Thr g.90085567T>A 

rs62000408 5 90085654 C T T 

0.00377833

8 Coding Nonsyn SNV GPR98 NM_032119.3 69 

c.14029C>

T 

p.Leu4677Ph

e g.90085654C>T 

chr5_90790925 5 90086742 A C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 70 

c.14096A>

C 

p.Asn4699Th

r g.90086742A>C 

rs547133038 5 90086932 G A A 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 70 

c.14286G>

A p.= g.90086932G>A 

rs41304892 5 90086955 A G G 

0.00881612

1 Coding Nonsyn SNV GPR98 NM_032119.3 70 

c.14309A>

G p.His4770Arg g.90086955A>G 

rs375062187 5 90087019 A T T 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 70 

c.14373A>

T p.= g.90087019A>T 

rs79464236 5 90087161 G C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 70 

c.14515G>

C 

p.Glu4839Gl

n g.90087161G>C 

chr5_90802803 5 90098620 A G G 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 71 

c.14582A>

G p.His4861Arg g.90098620A>G 

rs7729495 5 90103487 C T T 

0.00377833

8 Coding Nonsyn SNV GPR98 NM_032119.3 73 

c.14905C>

T 

p.Arg4969Tr

p g.90103487C>T 

chr5_90807696 5 90103513 G A A 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 73 

c.14931G>

A p.= g.90103513G>A 

rs183633457 5 90106246 T C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 74 

c.15169T>

C p.Ser5057Pro g.90106246T>C 

chr5_90810687 5 90106504 A G G 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 74 

c.15427A>

G p.Thr5143Ala g.90106504A>G 

chr5_90810760 5 90106577 G C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 74 

c.15500G>

C p.Ser5167Thr g.90106577G>C 

chr5_90811188 5 90107005 T C C 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 74 

c.15928T>

C 

p.Cys5310Ar

g g.90107005T>C 

rs142097643 5 90107064 T C C 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 74 

c.15987T>

C p.= g.90107064T>C 

rs2438374 5 90107108 A G G 

0.02518891

7 Coding Nonsyn SNV GPR98 NM_032119.3 74 

c.16031A>

G p.Glu5344Gly g.90107108A>G 

rs41304884 5 90111521 G A A 

0.01893939

4 Coding Synonymous GPR98 NM_032119.3 75 

c.16164G>

A p.= g.90111521G>A 

rs3763073 5 90119293 T C C 

0.01385390

4 Coding Synonymous GPR98 NM_032119.3 76 

c.16248T>

C p.= g.90119293T>C 

rs2438378 5 90119324 G A A 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 76 

c.16279G>

A 

p.Val5427Me

t g.90119324G>A 

rs199796758 5 90124864 A G G 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 77 

c.16472A>

G 

p.Asn5491Se

r g.90124864A>G 

rs200907244 5 90136423 A G G 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 78 

c.16640A>

G p.His5547Arg g.90136423A>G 

chr5_90840792 5 90136609 T A A 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 78 

c.16826T>

A 

p.Val5609As

p g.90136609T>A 

rs373215743 5 90149338 A C C 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 80 

c.17442A>

C p.= g.90149338A>C 

chr5_91072503 5 90368320 T C C 

0.00126262

6 Coding Nonsyn SNV GPR98 NM_032119.3 86 

c.18209T>

C 

p.Met6070Th

r g.90368320T>C 

rs137853918 5 90368384 G A A 

0.00757575

8 Coding Synonymous GPR98 NM_032119.3 86 

c.18273G>

A p.= g.90368384G>A 

rs77469944 5 90445889 G A A 

0.00505050

5 Coding Nonsyn SNV GPR98 NM_032119.3 88 

c.18475G>

A 

p.Val6159Me

t g.90445889G>A 

rs192571483 5 90445963 A G G 

0.00125944

6 Coding Synonymous GPR98 NM_032119.3 88 

c.18549A>

G p.= g.90445963A>G 

rs13158963 5 90449154 A G G 

0.11838790

9 Coding Synonymous GPR98 NM_032119.3 89 

c.18741A>

G p.= g.90449154A>G 

rs41311625 5 90449159 G T T 

0.00251889

2 Coding Nonsyn SNV GPR98 NM_032119.3 89 

c.18746G>

T 

p.Arg6249Le

u g.90449159G>T 

chr5_91163889 5 90459706 T A A 

0.00125944

6 Coding Nonsyn SNV GPR98 NM_032119.3 90 

c.18910T>

A p.Ser6304Thr g.90459706T>A 

rs41311627 5 90459777 G A A 

0.00503778

3 UTR3   GPR98         g.90459777G>A 

rs147905321 5 90459976 G A A 

0.00629722

9 UTR3   GPR98         g.90459976G>A 

rs3814069 5 90460101 G A A 

0.00503778

3 UTR3   GPR98         g.90460101G>A 

chr5_91164359 5 90460176 G A A 

0.00126262

6 UTR3   GPR98         g.90460176G>A 

rs185507323 5 90664629 C T T 

0.00755667

5 UTR3   

ARRDC

3         g.90664629C>T 

rs73183291 5 90664857 A T T 

0.00251889

2 UTR3   

ARRDC

3         g.90664857A>T 

chr5_91369091 5 90664908 C T T 

0.00125944

6 UTR3   

ARRDC

3         g.90664908C>T 

chr5_91369109 5 90664926 G T T 

0.01637279

6 UTR3   

ARRDC

3         g.90664926G>T 

rs17638113 5 90665025 A G G 

0.04408060

5 UTR3   

ARRDC

3         g.90665025A>G 

chr5_91369355 5 90665172 T G G 

0.00125944

6 UTR3   

ARRDC

3         g.90665172T>G 

rs115909935 5 90665283 T C C 

0.00253164

6 UTR3   

ARRDC

3         g.90665283T>C 

rs539115449 5 90665460 G A A 

0.00125944

6 UTR3   

ARRDC

3         g.90665460G>A 
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rs17638138 5 90665473 C T T 

0.01889168

8 UTR3   

ARRDC

3         g.90665473C>T 

rs192055939 5 90665725 C A A 

0.00125944

6 UTR3   

ARRDC

3         g.90665725C>A 

rs74345264 5 90665777 C T T 

0.04545454

5 UTR3   

ARRDC

3         g.90665777C>T 

rs114355367 5 90665843 A G G 

0.00126262

6 UTR3   

ARRDC

3         g.90665843A>G 

rs567558348 5 90666184 T C C 

0.00125944

6 UTR3   

ARRDC

3         g.90666184T>C 

chr5_91370395 5 90666212 C T T 

0.00125944

6 UTR3   

ARRDC

3         g.90666212C>T 

rs575963529 5 90666494 C T T 

0.00126582

3 UTR3   

ARRDC

3         g.90666494C>T 

chr5_91371295 5 90667112 C G G 

0.00126262

6 UTR3   

ARRDC

3         g.90667112C>G 

chr5_91373780 5 90669597 C T T 

0.00125944

6 Coding Synonymous 

ARRDC

3 NM_020801.2 7 c.1092G>A p.= g.90669597C>T 

rs146325981 5 90670000 C A A 

0.00251889

2 Coding Nonsyn SNV 

ARRDC

3 NM_020801.2 6 c.964G>T 

p.Ala322Se

r g.90670000C>A 

chr5_91376689 5 90672506 A G G 

0.00125944

6 Coding Synonymous 

ARRDC

3 NM_020801.2 3 c.442T>C p.= g.90672506A>G 

rs201823359 5 90678900 G C C 

0.00125944

6 Coding Nonsyn SNV 

ARRDC

3 NM_020801.2 1 c.10C>G p.Arg4Gly g.90678900G>C 

 

 

 

Supplementary Table 7. Coding variants identified in the genes around 5q14.3 locus among 

397 subjects with 22q11.2DS.  Position is according to NCBI36/hg18 (March 2006) assembly, 

which was converted by CrossMap from GRCh38/hg38 to GRCh37/hg19. 
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Supplementary Figures 

 

 

 

 

 

 

 

 

 

Supplementary Figure 1: Ethnicity of the 22q11.2DS cohort. The first two principal 

components (PCs) were calculated from linkage disequilibrium (LD) pruned common genotyped 

variants from 1,480 study subjects (blue dots) and 1000 Genomes Project population dataset to 

check the ethnicity of the cohort.  The majority of the cohort clustered with the European (EUR, 

red) population, but some had African (AFR, green) or Asian ancestry (EAS, dark grey).  The 

Chilean samples clustered with admixed American samples (AMR).   
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Supplementary Figure 2. Quantile-quantile (Q-Q) plots of GWAS of TOF.  The plot is 

shown log10 transformed expected p-values plotted against log10
 transformed observed p-values.  

Genomic inflation factor (lambda, λ) is defined as the median of the resulting chi-squared test 

statistics divided by the expected median of the chi-squared distribution. There was no obvious 

evidence that the observed test statistics deviated from the expected (λ <1.2) with the following 

λ-value: TOF = 1.024, indicating that population stratification had negligible effects on the 

genetic analysis of these samples. 
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Supplementary Figure 3. LD matrix across of TOF GWAS region in 22q11.2DS (top) and 

1000 Genome Project Caucasian cohorts (bottom).  LD matrix was generated using 

Haploview, LD plot based on r2. Key: r2 = 0 is given in white, 0 < r2 < 1 is given in shades of 

grey and r2 = 1 is given in black. The pair-wise D' values are given in the boxes. Only the SNPs 

with MAF more than 0.05 were shown. Cohorts are indicated. 

 

 

LD Structure in GPR98 Gene in 22q11DS WGS 

rs12519770 
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LD Structure in GPR98 Gene in 1000 Genome Project data 
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Supplementary Figure 4.  Hi-C data for the 5q14.3 locus.  Chromatin conformation heat maps 

(Figure 3; chr5:87500000-90800000; hg19) in cell lines is shown (http://www.3dgenome.org).1-3  

The map resolution is indicated and it is either 25 kb or 40 kb.  Contact matrices, representing 

the normalized number of contacts between a pair of loci are visualized as pixels.  The pixels are 

colored with the minimum intensity being white and the maximum being red as indicated in the 

bar plot on the left.  The maximum intensity is shown at the top of the bar.  The MEF2C and 

http://www.3dgenome.org/
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GPR98 gene loci are shown in horizontal boxes, with respect to the genomic interval in the heat 

map.  Cell lines are described  (http://www.3dgenome.org).1-3:   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 5.  Possible enhancers in the 104.7 kb GPR98 region.  Snapshot from 

the UCSC Genome Browser (human; hg19) showing the 104.7 kb interval in the GPR98 locus 

with association to TOF.  There are at least three different predicted enhancers (arrows) in the 

H3K27Ac mark track as indicated below for transcription factor binding sites identified by 

chromatin immunoprecipitation-sequence (ChIP-seq) that is obtained from the ENCODE project.  

 

http://www.3dgenome.org/
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The evolutionary conservation track is shown below, where the exons of GPR98 show the 

highest conservation.  
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