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Supplementary Note

Comparison between the fixed-effect and random-effect meta-analysis

To compare the outputs of the fixed-effect meta-analysis with those of the random-effect meta-analysis,
we applied MR-MEGA to the same sets of cohorts and conducted a multi-ancestry meta-analysis.
Although MR-MEGA detected associations similar to our results, the associations were systematically
weaker than the fixed-effect meta-analysis we employed in our multi-ancestry GWAS. This study
identified 122 significant autosomal loci using fixed-effect meta-analysis. Among the 122 lead variants in
this study, 117 showed weaker signals in MR-MEGA results (one-sided sign test P value = 4.1 x 10°%;
Supplementary Figure 1). On the flip side, MR-MEGA identified 83 significant autosomal loci. Even
among the 83 lead variants of the MR-MEGA, 69 showed weaker signals in MR-MEGA results (one-
sided sign test P value = 3.4 x 107'%). MR-MEGA demonstrates the highest power in the situation where
allelic effect heterogeneity between cohorts is correlated with ancestry’, suggesting that the RA risk loci

identified so far confers relatively homogeneous risk across ancestries.

Identification of associated loci

We detected 108 genome-wide significant loci (P < 5 x 107®) in this multi-ancestry study: 106 autosomal
loci and two loci on the X chromosome (Supplementary Tables 4 and 5). We observed almost identical
effect sizes between this multi-ancestry GWAS and the previously reported 100 RA risk alleles?
(Pearson’s r=0.98 and P = 2.8 x 10°®; Supplementary Figure 2; Supplementary Table 3). EUR-
GWAS identified three additional autosomal loci which were not significant in multi-ancestry GWAS
(Supplementary Table 4). GWAS of seropositive RA additionally detected 13 autosomal loci
(Supplementary Table 4). In total, we detected significant signals at 122 autosomal loci outside of the
MHC locus and two loci on the X chromosome (Supplementary Table 4 and 5). Among these 124, 34
autosomal loci were novel (Table 1). Notably, 25 novel loci had not been implicated in any other
autoimmune diseases (Supplementary Table 4; Methods). We provided Manhattan and QQ plots in

Supplementary Figure 3.



We note that among these 124 loci, 16 were not associated at genome-wide significance level in
the multi-ancestry GWAS (Supplementary Table 4). These loci may represent ancestry-specific or
seropositive RA-specific loci but may also represent statistical fluctuation. For completeness, we included

all these loci in our downstream analyses.

Power gain of multi-ancestry GWAS

To evaluate the source of the power gain in the multi-ancestry GWAS other than the sample size, we
conducted a down-sampling test where the multi-ancestry GWAS has almost identical sample size as
EUR-GWAS (the down-sampled multi-ancestry GWAS: 22,253 cases and 73,080 controls; and the EUR-
GWAS: 22,350 cases and 74,823 controls). Compared with the EUR-GWAS, the down-sampled multi-
ancestry GWAS detected more loci (Supplementary Figure 4; Supplementary Note), which is probably

attributed to the allele frequency diversity in our multi-ancestry cohorts.

Genetic risk differences between seropositive and seronegative RA

The presence or absence of autoantibodies (rheumatoid factor and anti-citrullinated peptide antibodies)
defines two major subgroups of RA: seropositive and seronegative RA3. We tested the differences in
genetic signals between them at the 122 significant autosomal loci. Although their effect sizes were
significantly correlated in general (Pearson’s r = 0.76; P = 3.2 x 10%), the effect sizes of seronegative
RA were generally smaller than seropositive RA (one-sided sign test P value = 8.3 x 10™""; Extended
Data Figure 2). The smaller effect sizes at the detected loci might reflect greater polygenicity and clinical
heterogeneity of seronegative RA. The effect size gap was prominent for some genes; we found
significant heterogeneity in effect size estimates at the nine loci: CCR6, CTLA4, NFKBIE-TMEM151B,
PADI4, PTPN22, RAD51B, SMIM20-RBPJ, TNFRSF14-AS1, and UBASH3A (Phret < 0.05/122; Extended
Data Figure 2), which might suggest etiological differences between seropositive and seronegative RA.
For example, CCR6 has critical roles in B cell antibody production*®. Together, these findings suggested
generally shared genetic risks between seropositive and seronegative RA outside of the MHC locus,

although substantial differences exist around biologically relevant genes.



Our study had insufficient power to detect significant signals for seronegative RA outside of the
MHC region due to a limited sample size (4,515 cases of seronegative RA). Although we observed
shared genetic risks between them (Extended Data Figure 2), this analysis was restricted to the loci
detected in all RA or seropositive RA. To unveil the specific etiology of seronegative RA further, we need

cohorts that are larger and have better representation of seronegative RA.

Comparison of fine-mapping resolution among different GWAS settings

To discuss the benefit of multi-ancestry study design in fine-mapping, we utilized three different GWAS
settings; multi-ancestry (meta-analysis using all of five ancestries), EUR-, and EAS-GWAS. The 95%
credible sets were smaller in the multi-ancestry GWAS than the EUR- and EAS-GWAS (one-sided paired
Wilcoxon text P = 1.1 x 10° and 2.6 x 1078, respectively; Supplementary Figure 4a). Similarly, posterior
inclusion probability (PIP) was higher in the multi-ancestry GWAS than the EUR- and EAS-GWAS (one-
sided paired Wilcoxon text P = 3.1 x 10" and 6.1 x 10", respectively: Supplementary Figure 4b).

To confirm the reason why multi-ancestry study design provided finer resolution results, we
conducted a down-sampling experiment. We excluded 10 cohorts from EUR-GWAS and meta-analyzed
them with similar-sized 10 cohorts from EAS, AFR, SAS, and ARB (down-sampled multi-ancestry
GWAS; 22,253 cases and 73,080 controls in total); down-sampled multi-ancestry GWAS has almost
identical sample size as in full sized EUR-GWAS (22,350 cases and 74,823). Even in this setting, the
95% credible sets were still smaller in the multi-ancestry setting (Supplementary Figure 4c). Similarly,
PIP was still higher in the multi-ancestry setting (one-sided paired Wilcoxon text P = 3.6 x 107%;
Supplementary Figure 4d). We also confirmed that the down-sampled multi-ancestry GWAS detected
more loci compared with the EUR-GWAS (Supplementary Figure 4e). These results suggested that the
improved fine-mapping resolution in the multi-ancestry GWAS was not only due to the increase in

sample size but also due to diversified LD structures and allele frequency spectrum.

Sample sizes required to detect ancestry-specific signals



In this study, we detected ancestry-specific signals only for EAS and EUR. Although ancestry-specific
signals are relatively few, they include predominantly large effect size variants, many of which are
missense, and hence they are valuable resources to understand the etiology of RA. Therefore, we
sought to assess the sample size required to detect ancestry-specific signals. Since the true effect size
and MAF of the causal variants are unknown, we assumed the lead variants of EUR-GWAS are the
proxy of the causal variants. We selected 57 autosomal variants that passed genome-wide significance
in EUR-GWAS, including three EUR-specific signals: rs2476601, rs34536443, and rs9826420 (see the
definition in the main text). Using these variants, we conducted the power analysis and estimated the

odds ratio corresponding to the sample size and MAF with the following conditions: power = 0.5, a =5 x

108, and the case-control ratio = 0.23 (the actual ratio in EUR-GWAS) (Supplementary Figure 5). This
analysis suggested that this study was underpowered to detect specific signals in non-EUR and non-EAS
ancestries. For example, we need around 5,000 and 10,000 samples to detect equivalents of the
PTPN22 missense variant (rs2476601) and the TYK2 missense variant (rs34536443) in non-EUR,

respectively (Supplementary Figure 5).

Effect size similarities between ancestries

We examined the extent to which genetic effects are shared across ancestries. We focused on the 30
fine-mapped variants (PIP > 0.5; Methods). The Supplementary Figure 6 showed the correlation of the
effect sizes for the fine-mapped variants between ancestries, which ranged from 0.56 to 0.91. To quantify
the influence of the sample size differences or the effect size standard errors on the correlation
estimates, we conducted extensive simulation tests. We assumed the true effect size is the same across
ancestries (i.e., the true correlation = 1) and randomly sampled effect sizes 1,000 times using the
observed standard errors in each ancestry. We then evaluated the distribution of the correlation
estimates (Supplementary Figure 7). The simulated correlation estimates were dependent on the size
of standard errors in each ancestry: we observed the lowest simulated correlation in the Arab ancestry
with the largest effect-size standard errors (due to the smallest sample size). The Supplementary

Figure 7 showed the observed correlation with the red vertical line, and we confirmed that the observed



correlation was within the expected range (rank-based P value > 0.354). These results are consistent
with the identical effect sizes across ancestries at the fine mapped loci.

We compared effect sizes in EUR-GWAS with those in non-EUR-GWASs. We only found two
variants with significant heterogeneities (Supplementary Figure 6, 8, and 9); rs3093017 located at the
CCR6 locus (OR = 0.89 (0.87-0.92) in EUR-GWAS; OR = 0.82 (0.80-0.85) in EAS-GWAS; Phet = 1.4 X
10 < 0.05/ (30 x 5)) and esv3585367 located at the PADI4 locus (OR = 0.92 (0.90-0.95) in EUR-
GWAS; OR = 0.83 (0.80-0.86) in EAS-GWAS; Phret = 1.0 x 10° < 0.05 / (30 x 5)). Although rs3093017’s
effects were uniform within each ancestry, esv3585367 had a significant effect size heterogeneity within
EAS cohorts (Pret = 2.5 x 10™); this remained significant even after restricting this analysis to seropositive
RA (Phet = 5.8 x 10*) (Supplementary Figure 8 and 9; Supplementary Table 4). Therefore, these
heterogeneous signals might suggest genetic differences among cohorts, rather than differences
between EUR and EAS, which probably highlighting clinical heterogeneity in our GWAS. These results
suggested that we need more efforts to collect clinically uniform samples to infer differences in genetic

risk across ancestries.

Partitioning heritability

In the analysis of S-LDSC using IMPACT annotations, we detected significant enrichments in 114
annotations in either of EUR and EAS (P < 0.05/707 = 7.1 x 10°; Figure 5a and Supplementary Table
11). Although four out of 114 significant annotations were derived from non-immune cells, controlling the
effect of CD4" T cell T-bet annotation canceled out all four enrichments. Among annotations with
significant enrichments, the one which explained the largest fraction of EUR heritability was CD4* T cell
T-bet annotation (90%; S.E. = 11%). This annotation explained 94% (S.E. = 12%) of EAS heritability
consistent with analyses on previous GWAS results®. However, it is important to note that CD4* T cells
do not explain all heritability. Moreover, the contribution of CD4" T cells to RA heritability might be
overestimated when other causal cell types share similar regulatory regions with CD4* T cells. Therefore,

this finding does not exclude the possible contribution of other cell types and tissues.



In addition to IMPACT annotations, we analyzed 396 histone mark annotations and found
significant enrichment in 55 annotations in either of EUR or EAS (P < 0.05/396 = 1.3 x 10
Supplementary Table 12); among them, the annotation of H3K4me1 in PMA-I stimulated primary CD4*
T cells explained the largest fraction of heritability of EUR (52%; SE = 5.7%). However, controlling the
effect of CD4" T cell T-bet IMPACT annotation cancelled out all significant enrichments of histone mark
annotations (Extended Data Figure 7). Moreover, controlling the effect of H3K4me1 in PMA-| stimulated
primary CD4" T cells was unable to cancel out significant enrichments of CD4" T cell T-bet annotation
(Extended Data Figure 7). Therefore, we confirmed that CD4" T cell T-bet annotation can explain a

large fraction of RA heritability and it outperforms histone mark annotations.

PRS performance comparison with the previous GWAS

To understand the impact of increased sample size in this GWAS, we compared the PRS performance of
our multi-ancestry GWAS with that of the previous multi-ancestry GWAS?. This GWAS has 1.9 times
more cases than the previous GWAS; the number increases to 2.8 when we restrict cases to non-EUR
samples. We restricted the PRS validation cohorts to 15 cohorts that were not included in the previous
GWAS to avoid over-fitting. This analysis confirmed that our PRS model outperformed that of the

previous GWAS (Extended Data Figure 8).

PRS performance in UK Biobank samples

Although our strategy has no over-fitting problem using the LOCO approach, we also applied our PRS
model to external samples and evaluated its performances. We used the UK Biobank samples (UKBB;
4,617 cases and 316,265 controls of White British ancestry), which was not included in the original
analysis. The inclusion criteria of our initial analysis required RA patients to be diagnosed by trained
rheumatologists, whereas the case/control information in UKBB was retrieved from the clinical
information (ICD-10) in UKBB via phecode and PHESANT software’. The liability scale R? was 0.086 for
UKBB, which was around the same level as in other EUR cohorts (Supplementary Figure 10). For EUR

cohorts in our study, we used the multi-ancestry PRS with the LOCO approach as in other analyses. On



the other hand, we used the multi-ancestry PRS without the LOCO approach for UKBB analysis since
UKBB was not included in our GWAS. These results supported that our original PRS evaluation did not

have an upward bias due to the over-fitting problem.

Limitations of eQTL analysis

Although we employed a careful approach evaluating GWAS and eQTL signal colocalization by using the
intersection of the coloc and SMR results (Supplementary Tables 9 and 10), some loci showed
extensive pleiotropy; for example, a novel GWAS association around rs55762233 is colocalized with
eQTL signals of six genes, among which we prioritized CILP2 as the candidate causal gene considering
its role in the articular cartilage extracellular matrix. To confirm the causal gene at the pleiotropic loci, we

require functional experiments, which should be one of the future research directions.
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Ethics Statements

The Consortium for the Longitudinal Evaluation of African Americans with Rheumatoid Arthritis
(CLEAR) Registry and Repository. The study was approved by the Institutional Review Boards of the
participating institutions: the University of Alabama at Birmingham (Birmingham, Alabama), Emory
University (Atlanta, Georgia), The Medical University of South Carolina (Charleston, South Carolina), The
University of North Carolina at Chapel Hill (Chapel Hill, North Carolina), and Washington University (St.
Louis, Missouri). These studies were conducted in accordance with the Declaration of Helsinki for the

protection of human subjects in research. All study participants gave written informed consent.

GENRA. The GENetics of RA in individuals of African ancestry (GENRA) study (which recruited patients
with RA) was approved by the National Research Ethics Service Committee London—Dulwich
(reference: 11/LO/1244). Controls for the GENRA study were from the South London Ethnicity and
Stroke Study (SLESS); this was approved by the Wandsworth Local Research Ethics Committee

(reference: 05/Q0803/324). All participants provided consent.

The Epidemiological Investigation of Rheumatoid arthritis, Qatar. The study was approved by the
Institutional Review Boards (IRB) of Weill Cornell Medicine-Qatar, Hamad Medical Corporation (Qatar),
American University of Beirut (Lebanon), King Faisal Specialist Hospital and Research Center (Kingdom
of Saudi Arabia), Jordan Hospital IRB (Amman, Jordan) and the Dubai Scientific Research Ethics
Committee, Dubai Health Authority (United Arab Emirates). All included individuals gave their informed

consent to participate.

Biobank Japan (BBJ). All participants provided written informed consent as approved by the ethical

committees of the RIKEN Yokohama Institute.



Institute of Rheumatology, Rheumatoid Arthritis (IORRA). The study was approved by Tokyo
Women's Medical University Ethics Committee (#2171). All participants provided written informed consent

as approved by the committee.

Hanyang University. All participants provided written informed consent for the study and the Institutional

Review Board of Hanyang University approved this study.

Kyoto University Arthritis Cohort. We obtained approval from the Ethics Committee of Kyoto
University Graduate School and the Faculty of Medicine for the study (No. G1006). Written informed

consent was obtained from all patients.

Osaka University. The study was approved by the ethical committee of Osaka University (#734). All

participants provided written informed consent.

The University of Occupational and Environmental Health. The study was approved by the ethical
committee of Osaka University and The University of Occupational and Environmental Health. All

participants provided written informed consent.

The Identification of Genes and Proteins Responsible for Rheumatoid Arthritis in Canada. This
study was approved by the Mount Sinai Hospital Research Ethics Board. All participants gave their
written informed consent for the study. The following individuals are covered by this study: Kathy

Siminovitch, Ed Keystone, Chris Amos, Gang Xie and Jinyi Zhang.

The Epidemiological Investigation of Rheumatoid Arthritis, Netherlands. The study was approved
by the Ethical Committee of Leiden University Medical Center, Leiden, The Netherlands. All participants

gave their written informed consent for the study.



The Epidemiological Investigation of Rheumatoid arthritis (EIRA) in Sweden. The study was
approved by the Stockholm Ethical Committee. All participants gave their informed consent prior to their

inclusion in the study.

CARDERA. The CARDERA Genetics Cohort combines data from patients recruited to two trials of
Combination Anti-Rheumatic Drugs in Early RA (CARDERA-1 and CARDERA-2). CARDERA-1
(Research Ethics Committee reference: MREC (1) 99/04) and CARDERA-2 (Research Ethics Committee
reference: MREC 02/1/089) were ethically approved. Approval was obtained to genotype archived DNA
from the National Research Ethics Service Committee East of England—Essex (reference: 11/EE/0544).

All participants provided consent.

Rheumatoid Arthritis Medication Study (RAMS). RAMS ethical approval was obtained from the
National Research Ethics Service Central Manchester Research Ethics Committee and all participants

gave their written informed consent.

Biologics in Rheumatoid Arthritis Genetics and Genomics Study Syndicate (BRAGGSS). The
North West Ethics committee approved the study and all patients were recruited after giving informed

consent.

The UK Manchester cohort of patients with rheumatoid arthritis (RA) - RA arm of the National
Repository study (BIRA). All participants were recruited after providing informed consent and the study

was approved by the North West Research Ethics Committee.

The Norfolk Arthritis Register (NOAR). All patients were recruited following informed consent with
ethical approval obtained from the East of England Cambridgeshire and Hertfordshire Research Ethics

Committee (reference 15/EE/0076 IRAS ID 166048).



The Epidemiological Investigation of Rheumatoid arthritis, Umeda, Sweden. The study was
approved by the Regional Ethics Committee and all included individuals gave their written informed

consent to participate.

Amsterdam UMC, Amsterdam, the Netherlands. The study protocol was approved by the Medical
Ethics Committee of the Amsterdam UMC (AMC & Vumc). All study participants gave written informed

consent and the study was performed according to the Helsinki Declaration.

Spanish cohort. The study was approved by the Ethic Committe of CSIC. All participants gave written

consent, and the study was performed according to the Helsinki Declaration.

The Vanderbilt BioVU cohort study. The study was designated as non-human subjects research by

the Vanderbilt University IRB.

Nurses Health Study. The study was approved by the Mass General Brigham Human Subjects

Committee. All participants gave their written informed consent to participate.

The i2b2 Rheumatoid Arthritis Study and the Mass General Brigham Biobank. Ethical approval for
both studies were obtained from the Institutional Review Board of Mass General Brigham (MGB).

Individuals from the MGB Biobank provide written informed consent for genomic studies.

PHARE (France). The study was approved by the Ethic committee of Paris Pitié-Salpétriére, France on

21 January 2003 (CCPPRB/146-13).



CAPEA study (German). The study was approved the CHARITE ethics Committee (EA1/091/09) for the
clinical investigation and by ethics Committee of the Duesseldorf Medical Faculty (3368) for the

biosamples. All participants gave their written informed consent to participate.

Malaysian Epidemiological Investigation of Rheumatoid Arthritis (MyEIRA). The MyEIRA study was
approved by the Medical Research and Ethics Committee of the Ministry of Health in Malaysia
(KKM/JEPP/02 Jid.1 (86); (14) dim.KKM/NIHSEC/08/0804/ MRG-2005-12). All participants were given

their written informed consent for the study.
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Supplementary Figure 1. P value comparison between the fixed-effect and random-effect meta-
analysis.

We used the lead variants at the 122 significant autosomal associations. Statistics in each cohort was
estimated by a logistic regression test. To calculate P values, these statistics were further analyzed by a
fixed-effect meta-analysis (our multi-ancestry GWAS; X-axis) and a random-effect meta-analysis (MR-
MEGA,; Y-axis). The blue line indicates the identity line. On the left, we plotted all 122 variant results. On
the right, we provided a zoom-in plot.
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Supplementary Figure 2. Comparison of effect sizes between this and previous GWAS.

We compared effect size estimates between our study (multi-ancestry GWAS) and a previous RA GWAS
study at the 100 reported variants?. 6:149834574:T:C was excluded due to low imputation quality in our
study. Odds ratios and their 95% confidence intervals are provided. P values in the multi-ancestry GWAS
were calculated by a fixed effect meta-analysis of statistics from logistic regression tests in each cohort.
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Supplementary Figure 3. QQ plots and Manhattan plots for multi- and single-ancestry GWAS.

P values were calculated by a fixed effect meta-analysis of statistics from logistic regression tests in each

cohort.
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Supplementary Figure 4. GWAS setting influences on fine-mapping resolution.

(a) Number of variants in 95% credible set in three different GWAS settings at the 122 loci analyzed. The
differences were assessed by one-sided paired Wilcoxon text (n=122).

(b) The PIP of the lead variant in three different GWAS settings at the 122 loci analyzed. The differences
were assessed by one-sided paired Wilcoxon text (n=122).

(c) Among 122 loci analyzed, we counted the number of loci whose 95% credible set size was in a
specified range. The results from full-sized EUR- and down-sampled multi-ancestry GWAS are provided.
(d) The PIP of the lead variant in two different GWAS settings at the 122 loci analyzed. The results from
full-sized EUR- and down-sampled multi-ancestry GWAS are provided. The differences were assessed
by one-sided paired Wilcoxon text (n=25).

(e) The number of significant loci in full-sized EUR- and down-sampled multi-ancestry GWAS (P <5 x 10
8). We used the same down-sampled datasets used in ¢ and d.

Within each boxplot, the horizontal lines reflect the median, the top and bottom of each box reflect the
interquartile range (IQR), and the whiskers reflect the maximum and minimum values within each
grouping no further than 1.5 x IQR from the hinge.
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Supplementary Figure 5. Sample sizes and the power of variant discovery.

We selected 57 autosomal variants which passed genome-wide significance in EUR-GWAS, which
include three EUR-specific signals: rs2476601, rs34536443, and rs9826420 (see the definition in the
main text). Their odds ratios in EUR-GWAS and MAF in EUR are provided. The lines are the results of
the power analysis that indicate the odds ratio corresponding to the sample size and MAF with the
following conditions: power = 0.5, a =5 x 10®, and the case-control ratio = 0.23 (the actual ratio in EUR-

GWAS). The sample size of 97,173 is the actual size of this EUR-GWAS.



r=091 [ r=073 | 1509 r=0.81 i r=056 |

124 P=18x101 : P=5_5x1q-6 P=46x10% : P=0.002:

—~ | —~15 | ~125 | ~ |

2 | x | 2 | D15 |

wo Lo I . < I 2} ! < !

£ | 2 : L1000 ————=— U7 | I 2 :

2 | 2 | 2 | o |

2 I - B (= /I 3 | B0t ——— A ———.

el 0.84 | el | el | °© |

g 3 | O 0.75 | e} |

rs3093017 | esv3585367 | | |

CCRE; | PADI4, | | |

06% ) | (BAD 54 | 080y | : 05 |
0.6 08 1.0 12 0.5 1.0 1.5 050 075 1.00 125 150 0.5 1.0 15
Odds ratio (EUR) Odds ratio (EUR) Odds ratio (EUR) QOdds ratio (EUR)

Supplementary Figure 6. Shared GWAS signals across five ancestries.

Odds ratio and its 95% confidence interval of EUR-, EAS-, AFR-, SAS-, and ARB-GWAS at 30 fine
mapped variants (PIP > 0.5 and MAF greater than 1% in all of EUR, EAS, AFR, and SAS (1KG Phase
3)). rs3093017 and esv3585367 which had a significant heterogeneity in effect size estimate are
highlighted by red (Cochran’s Q test P value < 0.05/ (30 x 5)).
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Supplementary Figure 7. The distribution of simulated inter-ancestral effect size correlation at the
fine mapped loci.

In this simulation test, we assumed the effect sizes are identical between ancestries (i.e., the true
correlation = 1), and evaluated the distribution of inter-ancestral effect size correlation at the 30 fine
mapped loci (we used the same variants as in Supplementary Figure 6). We utilized observed effect
sizes in EUR-GWAS as the true effect size. For each variant in each ancestry, we randomly sampled
effect sizes 1,000 times from a normal distribution where the mean is the observed effect size in EUR-
GWAS and the S.D. is the observed S.E in the respective ancestry-specific GWAS. The histogram
indicates the distribution of the 1,000 simulated effect size correlation and the vertical red line indicates
the observed correlation. We used Pearson'’s correlation. We also provided the rank of the observed
correlation from the bottom.
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Supplementary Figure 8. Heterogeneous GWAS signals at the CCR6 locus.

(a) GWAS P value plots at the CCR6 locus. We used EAS- and EUR-GWAS results.

(b) Odds ratio and its 95% confidence interval of each cohort at the fine-mapped variant of the CCR6
locus (rs3093017; PIP = 0.52). Effect size heterogeneity was analyzed by Cochran’s Q test (Phet).

(c) Odds ratio and its 95% confidence interval of each ancestry at the fine-mapped variant of the CCR6
locus (rs3093017; PIP = 0.52).

(d) same as (c) but cases were restricted to seropositive patients.

(e) Imputation quality (r?) in EUR and EAS cohorts. The differences were assessed by two-sided
Wilcoxon test (n=25 in EUR and 8 in EAS). Within each boxplot, the horizontal lines reflect the median,
the top and bottom of each box reflect the interquartile range (IQR), and the whiskers reflect the
maximum and minimum values within each grouping no further than 1.5 x IQR from the hinge.
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Supplementary Figure 9. Heterogeneous GWAS signals at the PADI/4 locus.

(a) GWAS P value plots at the PADI4 locus. We used EAS- and EUR-GWAS results.

(b) Odds ratio and its 95% confidence interval of each cohort at the fine-mapped variant of the PADI/4
locus (esv3585367; PIP = 0.62). Effect size heterogeneity was analyzed by Cochran’s Q test (Pret).

(c) Odds ratio and its 95% confidence interval of each ancestry at the fine-mapped variant of the PADI4
locus (esv3585367; PIP = 0.62).

(d) same as (c) but cases were restricted to seropositive patients.

(e) Imputation quality (r?) in EUR and EAS cohorts. The differences were assessed by two-sided
Wilcoxon test (n=25 in EUR and 8 in EAS). Within each boxplot, the horizontal lines reflect the median,
the top and bottom of each box reflect the interquartile range (IQR), and the whiskers reflect the
maximum and minimum values within each grouping no further than 1.5 x IQR from the hinge.
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Supplementary Figure 10. The performance of our PRS model in UKBB.

The liability scale R? in all EUR cohorts (the histogram) and that in UKBB samples (the red vertical line).
For EUR cohorts in our study, we used the multi-ancestry PRS with the LOCO approach. For UKBB
analysis, we used the multi-ancestry PRS model without the LOCO approach since UKBB was not
included in our GWAS.
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Supplementary Figure 11. AUC and ROC in the PRS analysis.

(a) We calculated AUC using all samples from all ancestries (“Multi”) and all samples in each ancestry.
We used multi-ancestry PRS with the LOCO approach. Due to small sample sizes in the non-EUR/EAS
cohorts, we grouped them into one category (“Others” in panel a and b).

(b) We calculated AUC in each cohort. The differences between ancestries (n=25, 8, and 4, respectively
from the left) were evaluated by two-sided Wilcoxon test. We used multi-ancestry PRS with the LOCO
approach. Within each boxplot, the horizontal lines reflect the median, the top and bottom of each box
reflect the interquartile range (IQR), and the whiskers reflect the maximum and minimum values within
each grouping no further than 1.5 x IQR from the hinge.



Supplementary Data
Regional association plots of the associated loci

We provided the LocusZoom plots for all associated loci in this study (124 loci in total). We used
P values in the GWAS setting with the lowest P values (see Supplementary Table 4 for details). LD
information was calculated using combined samples of EAS and EUR in 1KG Phase 3 to reflect
haplotypes in both ancestries.

< indicates non-synonymous exonic variants.
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ALMS1P— ACTG2— BOLA3-AS1— ~—C2orf81| omitted
—H HHH [ | 1
— TPRKB DGUOK — ~— MOB1A WDR54 —
] HHH HH ]
| | | l |
73.8 74 74 .2 74.4 74.6

Position on chr2 (Mb)



<Locus 21>

2:100761105:C:G (rs12712065)
Multi-GWAS (combined)

Known locus

—logyo(p-value)

~— AFF3 < LONRF2 ~ NMS—
+ L t 1 W H
LINCO1104— <= CHST10 PDCL3—
— HH HH
| | I l I
100.4 100.6 100.8 101 101.2

Position on chr2 (Mb)

100

(Q/IND) @1B. uoIjRUIqWIODSY



<Locus 22>
2:111605238:A:C (rs13396472)
Multi-GWAS (combined)

Known locus
10 - ¥ |~ 100
8 —
5
()
(@]
(@)
S 3
@ o
% 6 5
2 1
| (@]
o =
2 )
S 4 o
| o
<
Y
<
=
2 —
O -
RGPD6 — ACOXL— < MIR4435-1 < ANAPC1
H Hil —H——tt—H—t— I
‘ RGPD5 — - BCL2L11— 12 genes
LIMS3— ~— BUB1 < MIR4435-2 omitted
H H . I
LIMS3L — <~ MIR4435-1HG
[ | H | e |

l | | l

111 1115 112 1125
Position on chr2 (Mb)



<Locus 23>
2:191943742:C:T (rs11889341)
Multi-GWAS (combined)

Known locus
35 -
— 100
30 — %
'
s — 80
25 —
(]
= ©
()
% 20 @
- e
o o)
o)
O
|

NAB1 — GLS— < STAT4 MYO1B—
~ STAT1
| | I | I
191.6 191.8 192 192.2 192.4

Position on chr2 (Mb)

(QIN/IND) 81es uonBUIqUOdSY



<Locus 24>

2:198914072:G:T (rs10497813)

Multi-GWAS (combined)

Known locus

— 100

Recombination rate (cM/Mb)

4 genes
omitted

10

(enjea—d)0tbo|—

PLCL1—

~— ANKRD44 MOB4—

HH

~— LOC101927619
—

MARS2 —

<— ANKRD44-IT1
—

<—BOLL
rrE

< SF3B1
B
coQi1oB—
"

199 199.5
Position on chr2 (Mb)

198.5

198



<Locus 25>
2:202151492:C:T (rs2141331)
Multi-GWAS (combined)

Known locus
10 — — 100
'Y
'o
8 — o) & — 80

4 o i
° 2
(@)
—~~ 3
(0] [en
= 5
g 2
| (@)
8 3
S o
8 @
| S
=
=
=2

AOX2P— <— FAM126B  CASP10— <~ TRAK2 <~ TMEM237
A B HHHH A L]
~— LOC101927795 CFLAR— < ALS2CR12 ~— ALS2CR11 ~— ALSZ
H HitH-m H+—HH H—H—HH— EHHEHHH
BZW1— NDUFB3— CASP8— STRADB — ~— MPP4

- H - -l EHHHHHH

~— CLK1 < CFLAR-AST1

] HH
| | | | l
201.8 202 202.2 202.4 202.6

Position on chr2 (Mb)

3 genes
omitted



<Locus 26>

2:204738919:G:A (rs3087243)
Multi-GWAS (combined)
Known locus

—log1o(p-Vvalue)

ABI2 — CD£|§.—> CTL/fl\4—>
<— RAPH1 ICOS —
—
| I l [ |
204.4 204.6 204.8 205 205.2

Position on chr2 (Mb)

100

(QN/IND) @3Bl uoneuIqWIodaY



<Locus 27>
3:11984744:G:A (rs77574423)
EUR-GWAS (combined)

Novel locus

—logo(p-value)

10

SLC6A1—  ATG7— < TAMM41 SYN2— PPARG— <— RAF1

Ha HHHH—— HH# 1+ H——HH H—
<~ SLC6A1-AS1 <~ VGLL4 <~ TIMP4  TSEN2— CAND2—

H HH——H 1 A -

HRH1— < MKRN20S
H— 1
MKRN2 —
H
| | | |
11 118 12 125

Position on chr3 (Mb)

100

(QN/IND) 81es uoieUIqUI0d9Y

4 genes
omitted



<Locus 28>

3:17046866:G:A (rs5019428)

Multi-GWAS (combined)

Known locus

—logqo(p-value)

:— RFTN1 PLCL2 — <~ TBC1D5|
—_— L T .
L/{|VCOO690—> M/F?3|714—>
~— DAZL
™
[ [ [ I [
16.6 16.8 17 122 17.4

Position on chr3 (Mb)

(QIN/ND) @1B. UOITeUIqUIOdaY



<Locus 29>

3:27777779:G:A (rs9880772)
Multi-GWAS (combined)
Known locus

10

—log4g(p-value)

o oaCD. o8 o™ "%

o
QX ?‘(...) o © <

~— NEK10 < EOMES
< SLC4A7
EHHHHHHH—
I | [ | |
274 27.6 27.8 28 28.2

Position on chr3 (Mb)

100

80

60

40

20

(QIN/ND) 81kl uoleUIqUIOdaY



<Locus 30>

3:127292333:G:A (rs62264113)
Multi-GWAS (combined)

Novel locus

—logyo(p-value)

10 4| "

C3orf56 — <— TPRA1 < MGLL KBTBD12—
H H b H—t

< L0C101927123 < MIR6825 SEC61A1—

—_ | "a
MCM2—

HH
PODXL2 —
H—H
| [ [ | [
126.8 127 127.2 127.4 127.6

Position on chr3 (Mb)

100

(QN/INO) 81el uoleUIqUIOISY

1 gene
omitted



<Locus 31>

3:136317506:G:C (rs9826420)
Multi-GWAS (combined)
Known locus

10 —

—logqo(p-value)

PPP2R3A — — STAG1 NCK1—
HHHH M —H
~— MSL2 SLC35G2—

i H

PCCB— < NCK1-AS1
B H

IL20RB—
HH
| | |

135.5 136 136.5

Position on chr3 (Mb)

100

(QIN/ND) Sl uoneuIquioday



<Locus 32>
3:189306650:A:T (rs4687070)

Multi-GWAS (combined)

Novel locus

—log4g(p-value)

10

0.8
0.6
0.4
0.2

TPRG1— TP63 < LEPREL1
< TPRG1-AS2 MIR944 —
I I | | l
189 189.2 189.4 189.6 189.8

Position on chr3 (Mb)

100

80

60

(QIN/IND) @1B4 UORUIqUIODRY



<Locus 33>
4:2722815:T:C (rs4690029)
Multi-GWAS (combined)

Novel locus
10 —
B
8 — 1)
wR37
oa®
. © A‘O
S 6 - e o ° 5 o
(%S @) ...‘ .
o ® e &R
b oo gl
g) 4 ® 0 &
I @]
2

0

< POLN LOC402160— FAM193A — ADD1— < HTT-AS
H H-HH HHH— A F—HHHE H
<~ HAUS3 RNF4— <~ TNIP2 < MFSD10 HTT—
H —HA H 1
~— MXD4 SH3BP2 — GRK4—

H . —HHH
< MIR4800 NOP14-AS1—

1

[ [ | | l
2.4 2.6 2.8 3 3.2

Position on chr4 (Mb)

100

80

60

40

(QIN/INID) 8.l UoNBUIqUIOSY

20

2 genes
omitted



<Locus 34>

4:10709366:T:C (rs6831973)
Multi-GWAS (combined)
Known locus

15 [ 2
— 100

—logqp(p-value)

~— ZNF518B
H

<~— CLNK
HHHHH

10.4 10.6 10.8 11 11.2
Position on chr4 (Mb)

(QN/IND) 184 UOIBUIqUIOJSY



<Locus 35>

4:26117568:T:TA (rs575378713)
Multi-GWAS (combined)

Known locus

— 100

&

— 80

®
15

© — 60
©

T

o ¢
2 10 %
8 00

|

— 40

SLC34A2 — SMIM20 — RBPJ— TBC1D19—
H= H i —
~— SEL1L3 < CCKAR
- ]
| | | | I
25.8 26 26.2 26.4 26.6

Position on chr4 (Mb)

(QN/ND) el uoneuIqUOdaY



<Locus 36>

4:48220839:G:A (rs2664035)
Multi-GWAS (combined)
Known locus

12 [ ¢

— 100

—logyo(p-value)

GABRB1—  <— CORIN NIPAL1— SLAIN2 — OCIAD1 —
—_—t T — - ™ 1 ™
<~— COMMD8 < NFXL1 <~— TEC SLC10A4— <— OCIAD2
u [ i 1 ™
ATP10D — <— CNGA1 ZAR1— CWH43—
e i [ B

MIR8053 — ~— TXK ~— FRYL
| - a1
| l | |

475 48 48.5 49
Position on chr4 (Mb)

(QIN/IND) 81l uonBUIqUIOaY



<Locus 37>

4:80952409:GGTGTGTGCATGCACACACAT:G (rs138066321)
Multi-GWAS (combined)

Novel locus

" |~ 100
08
06
04
02

10 =

—log4o(p-value)

LINC00989 — PCAT4— PRDM8 — C4orf22—
— — Hm ————
<~— ANTXR2 FGF5—
gy H
| I | | |
80.6 80.8 81 81.2 81.4

Position on chr4 (Mb)

(Q/ND) 81e1 UOIRUIqUODSY



<Locus 38>

4:109061618:G:C (rs58107865)
Multi-GWAS (combined)
Novel locus
e — 100
0.8
0.6 ®
0.4
0.2
— 80
19 -
2 - 60
g
& .
& .
<_|> — 40

<— PAPSS1 SGMS2— HADH— LEF1-AS1—
it ——tta i [

CYrP2U1 — —['EF1
Ha

HHH—-

<— RPL34-AS1
Bt

RPL34 —
H

108.6 108.8 109 109.2
Position on chr4 (Mb)

l
109.4

(QIN/IND) @1.J UONBUIqUIOdaY



<Locus 39>

4:123043662:A:G (rs6814280)
Multi-GWAS (seroposi)
Known locus

10 | — 100

—log1g(p-value)

(QIN/IND) 81l uoieUIqUIOOaY

— TNIP3 — ANXA5 KIAA1109— < IL21 FGF2—
-+ HH HEHHH- H —H
< QRFPR < TMEM155 ADAD1— <= CETN4P 4 genes
PP12613— —IL2 BBS12— omitted
1 ] H
EXOSC9— IL21-AS1— SPATA5—
[ ] H HH—————
I I I [

122.5 123 123.5 124

Position on chr4 (Mb)



<Locus 40>

5:10704797:T:C (rs2918392)
Multi-GWAS (combined)
Known locus

10 —

)
2 6
©
T
o
s
)
o 4
|
2
b ge «
©
R Ttap ¢
o9
0

<— FAM173B ROPN1L— < DAP
HH HH

<— CTNND2

CCT5— MARCH6 — ANKRD33B —
L | ——]

—HHHHHE

< CMBL MIR6131—
H— I

< ROPN1L-AS1
1

I | [ I

104 10.6 10.8 1
Position on chr5 (Mb)

100

(QN/IND) 8les uonBUIqUODaY

1 gene
omitted



<Locus 41>
5:40499290:G:A (rs56787183)
Multi-GWAS (combined)

Novel locus
10 — — 100
8 — t‘l! ® — 80
°, 0.
(@]
®
6 — ) ° = 60

—logo(p—Vvalue)

(QIN/IND) 81eJ UoHRUIqUIODSY

LINC00603 — PTGER4— < RPL37 C7—
1 H 1 ey

~—2hs  ~—MROkes 2 genes

<~ PRKAA1 omitted
H—
~— LOC100506548
[ |
I [ [ [

40 40.2 40.4 40.6 40.8
Position on chr5 (Mb)




<Locus 42>
5:55444683:G:A (rs7731626)
Multi-GWAS (combined)

Known locus
50 -
i — 100
0.8
® 0.6
04
40 —
%2/ 80
g 30 g - 60
= ®
&
>
o
|

Position on chr5 (Mb)

<~ SLC38A9 IL31RA— <~ ANKRD55 ~— LOC102467147
H-H—HH HHHHHH HH—+—HH— HH
DDX4— < IL6ST < LOC101928448
HiHA R =t
FLJ31104—
H
| | | l l
99 992 554 55.6 55.8

(QN/INO) 81el uOITeUIqUIOJSY



<Locus 43>
5:102604933:A:C (rs187579)
Multi-GWAS (combined)
Known locus

r — 100

—log1o(p-value)

<~ SLCO4C1 PAM — C50rf30 —

Hi - H

<~ SLCO6AT1 < GIN1 — LOC102467212

HHH-HH HH H
LINC00492 — PPIP5K2 — < NUDT12
=] HHHE L}
< LINC00491
=

| I I [

102 102.5 103 103.5
Position on chr5 (Mb)

(QIN/IND) @184 UolBUIqUIOOSY



<Locus 44>

5:133839534:C:T (rs12519914)
Multi-GWAS (combined)
Known locus

—log4o(p-value)

< FSTL4 < C5o0rf15 <— CDKL3 <— SAR1B PCBD2— <— HZ2AFY
I H T [ — HHHH

<~— VDAC1 UBE2B— SEC24A— ~— PITX1 <~ Chorf20

#H H s ] ]
TCF7— LOC101927934— MIR4461 — <— TIFAB

H 1 I 1

~— SKP1 JADE2— C50rf24—  C50rf66 —
] HHea n —t—
[ J | |
133 1335 134 134.5

Position on chr5 (Mb)

100

(QIN/IND) @3Bl uoeUIqUIodSY

10 genes
omitted



<Locus 45>

5:142604421:A:G (rs244468)

Multi-GWAS (combined)
Novel locus

—log4o(p-value)

L
0.8
06
0.4

8 — 0.2

< SPRY4 < FGF1 ARHGAP26— MIR5197 — < YIPF3
u HH—H i H—— | L}
LOC101926941 — < NR3C1 HMHB1 —
H— HH—H H
LOC101926975 — KCTD16 —
H HH
< ARHGAP26-AS1
H
| [ | |
142 142.5 143 143.5

Position on chr5 (Mb)

100

80

(Q/INID) 81.J uoBUIqUIODSY



<Locus 46>
5:150438988:C:T (rs1422673)
EUR-GWAS (seroposi)

Novel locus
10 — — 100
8 " — 80

—logo(p-value)

SYNPO—  SMIM3— GPX3— < CCDC69 SLC36A1—
e [ H B e

MYOZ3 — IRGM — < TNIP1 GM2A — < FAT2
(M 1 e

EHHHE—H .

<— RBM22 <~ ZNF300 <— ANXA6 <— SLC36A3 <~ MIR6499
. H - HHH I

< DCTN4 <~ ZNF300P1 < SLC36A2
H HH

HHH

150 150.2 150.4 150.6 150.8
Position on chr5 (Mb)

(QN/INO) @3Bl uoleUIqUIOdaY



<Locus 47>

6:426268:A:G (rs6930468)
Multi-GWAS (combined)

Known locus

—logqo(p-Vvalue)

10

" |~ 100

(QIN/IND) 81el uonBUIqUIODdSY

< LINC00266-3 IRF4 — ~— EXOC2 1 gene
DUSP22 — ~— HUS1B omitted
H— 1
I [ [ I
0.2 0.4 0.6 0.8

Position on chré (Mb)



<Locus 48>
6:14107197:C:T (rs12530098)
Multi-GWAS (combined)

Known locus
10 — 100
8 — $e — 80
@
® o
6 — — 60
o)

—logqo(p-value)

SIRT5— <— MCUR1 RNF182— CD83— <— LINC01108
h [ ) — - 1
NOL7 —

]

<~— RANBP9
HEH—

| I [ [ [

13.8 14 14.2 14.4 14.6
Position on chr6 (Mb)

(QIN/IND) 81el uoneuIqWIodaY



<Locus 49>

6:15195682:C:T (rs113532504)

Multi-GWAS (combined)
Novel locus

—logo(p—-Vvalue)

10

— 0.6

0.8

0.4
0.2

... R
~ JARID2-AS1 ~ DTNBP1
| | | | [
14.8 15 15.2 15.4 15.6

Position on chr6 (Mb)

100

80

60

(QN/ND) 1Bl UOIRUIqUIODDY



<Locus 50>

6:23925021:A:C (rs67318457)
Multi-GWAS (seroposi)

Novel locus

10 —

—log4o(p-value)

NRSN1— KAAGT—
L
MRS2—
| 1 1 I I
23.6 23.8 24 24.2 24 .4

Position on chr6 (Mb)

100

(QN/IND) @1kl uonBUIqWODaY



<Locus 51>
6:36381936:G:GA (rs11420145)
Multi-GWAS (combined)

Known locus
10 T * | 100
8
uy)
®
Q
]
ST 3
o =
2 6 =)
© Q
> =
| [®)
[oF =
2 B
3 4 5
I 9]
<
Sy
=
2
2
0
< SRPK1 MAPK13— < Cé6orf222 < STK38 <— PANDAR <~ PPIL1
H o = B 1 i
< SLC26A8 BRPF3— ~— ETV7 SRSF3— < CPNE5
HHHHHH HiHE HH - D 1 gene
MAPK14— PNPLA1— <— PXT1 <~ MIR3925 Céorf89—| omitted
—H—H i H— I HitH-HH
KCTD20 — CDKN1A—
—ta H
| | | | |
36 36.2 36.4 36.6 36.8

Position on chré (Mb)



<Locus 52>
6:44234621:G:T (rs28362855)
Multi-GWAS (combined)

Known locus
— 100
25 — @

® — 80
By
20 — §
® % =
3 Bl
= 15 — » =
& e S
[=) -
— QO
(@)} ' —
= P (3 — 40 2
1 %
S
822

VEGFA—  Cé6orf223— CAPN11— SPATS1—
HH [ | Hitl HHH

LOC100132354 — <—M“/_?|PL14 <—7I'ETE1 M/F?46|42—> 5 genes

TMEM63B— < AARS2 omitted
HHa [ ]

SLC29A1 — CDC5L —
Ha

B

43.8 44 44.2 44.4 44.6
Position on chr6 (Mb)




<Locus 53>
6:90976768:G:A (rs72928038)
Multi-GWAS (combined)

Known locus
8 — e — 80

—log4o(p-Vvalue)

<~— MDN1 <— BACH2 <~ MAP3K7
CASP8AP2 — MIR4464 —
—HH I
GJAZO—>
| | | | l
90.6 90.8 91 912 914

Position on chré (Mb)

(QN/IND) @1kl uoljeuIquoday



<Locus 54>
6:106727215:C:T (rs3804333)
Multi-GWAS (combined)

Known locus
14 — “ |- 100
0.8
12 W, cs
@ :
& ol
] °® 80

—logqo(p-value)
(qQN/N0) @1kl uoIBUIqUIODY

PROMi— — ATGS AIMT —
~ RTN4IP1 1gene
e omitted
QRSL1—
| I I T I
106.4 106.6 106.8 107 107.2

Position on chr6 (Mb)



<Locus 55>
6:137999562:GA:G (rs35926684)
Multi-GWAS (combined)

Known locus
35 — — 100
° 4
30 —
] ¢ o
25 o % o
—_ [ ]
()
= _ - ® — 60
i 20 ‘ s B
‘é % [ Y
g 1B — 40
|

<~— IFNGR1 <— OLIG3 < LOC100507406 < PERP
- ] H HH

<— LOC100130476 KIAA1244 —
— H

TNFAIP3 —
Ha
[ ] | | |

137.6 137.8 138 138.2 138.4
Position on chré (Mb)

(QIN/IND) @1.J UOIBUIqWOD8Y



<Locus 56>

6:159503086:A:G (rs2485362)
Multi-GWAS (combined)
Known locus

? |~ 100

—logyo(p—value)
(ANI/N2) @184 UORUIQUIODSY

TMEM181— < OSTCP1 <~ TAGAP FNDC1—
—i—ta = = IR

MIR7161— <— EZR < RSPH3 1 gene
< DYNLT! EZR-AS1— omitted
SYTL3— C60rf99 —
H——HH—HH H4
I [ [ |
159.2 159.4 159.6 159.8 160

Position on chré (Mb)



<Locus 57>
6:167541258:C:G (rs3093017)
Multi-GWAS (combined)

Known locus
28 = ? | 100
08
] % 06
8 i 0.4
40 — OQ 02[— 80
(@]
©
=) — 60
()
i
(@1
°
g 40
|
— 20
— 0
< RPS6KA2 < MIR3939 <= GPR31 UNCY3A—
RPS6KA2-AS1— CCR6— TTLL2—
1 H [ |
< BNASET? TCP10L2 — <~ TCP10
HHH H H
FGFR10P—
HHH
I [ I | I
167.2 167 .4 167.6 167.8 168

Position on chré (Mb)

(QN/ND) Sl uoieuIquIodsy



<Locus 58>
7:17207164:T:G (rs940825)
EUR-GWAS (combined)
Novel locus

—logyo(p-value)

10

BZW2— < AGR3 AHR— < LOC101927630
e = i ——
TSPAN13— LOC102659288 —
—H —
~— AGR2
w
[ | I [ [
16.8 13 172 17.4 17.6

Position on chr7 (Mb)

100

(QIN/IND) @1BJ UOoBUIqUOd8Y



<Locus 59>
7:27084581:C:T (rs182199544)
Multi-GWAS (combined)

Novel locus
®
8 — ° — 80

Y]

@
o 2
oo (@)
™ QEg0 B g
S 6 — ?;{9,.”3 = B0 S
B uvo .&. Q
> =
] - o
o 3
E 5
(_Cg‘ @
| D
<
—
<
S

NFE2L3— < KIAA0087 ~— HOXA1 <— HIBADH < JAZF1
Hi 1 1 W +H H—t t
-~ HI:IRNPAZB1 C7on;7 {— HOTAIII?M 17— TAX Jﬁlj’] = 17 genes
CBX3— ~— SKAP2 <— HOXA2 omitted
] H—H——H 1
SNX10— <~— HOXA3
—HH H
[ [ I [
26.5 27 275 28

Position on chr7 (Mb)



<Locus 60>
7:50361874:A:T (rs6583441)
Multi-GWAS (combined)

Novel locus
8 — — 80
[ ]
o)
=
©
g
=
o)
o
|

VWC2— C7orf72— <— FIGNL1 <— COBL
H— Wi ] H—H——+—
~— ZPBP IKZF1 — <— GRB10
] Bt HEH—t————1
<— DDC
BHHH
LOC100129427 —
H
I I | I
49.5 50 50.5 51

Position on chr7 (Mb)

(QN/IND) 81el uonBUIqUIODSY



<Locus 61>
7:92250140:T:G (rs42044)
Multi-GWAS (combined)
Known locus

—log4o(p-value)

— 100

(QN/IND) 81.J uoiRUIqUIOIaY

<~ CYP51A1 GATAD1— < CDK6 < SAMD9
H | 2 t + t H H
<— LRRD1 <~ PEX1 LOC101927497 —
HH I ——H
<— KRIT1 RBM48 —
HHHH ]
ANKIB1 — MGC16142—
R 1
| | | | |
91.8 92 922 92.4 92.6

Position on chr7 (Mb)

2 genes
omitted



<Locus 62>

7:99893148:C:G (rs6979218)
Multi-GWAS (combined)
Novel locus

—logo(p-value)

12

MYH16— <—CYP3A7 ZSCAN21— PILRB— <— TFR2 TRIP6— TRIM56 —
[ H H o 1 1
ARPC1A— <— CYP3A4 < ZNF3 PVRIG2P— GNB2— MUC3A—
e ] [} 1 1 —

ARPC1B— CYP3A43— <— C70rf43 < C7o0rf61 EPO— Muci12—
H HEHl 1 H 1 H

< PDAP1 <~— OR2AE1 <— GPC2 < TSC22D4 ZAN— MUC17 —
] I L} H HEa Hal

99 99.5 100 100.5
Position on chr7 (Mb)

100

(QWN/INO) @Bl UonBUIqUI0oaY

72 genes
omitted



<Locus 63>

7:128576086:T:C (rs3757387)
Multi-GWAS (combined)
Known locus

30

— 100

—logqo(p-Vvalue)
(Q/INID) 81kl uoneuIquioday

HILPDA— FAM71F2— FLNC— < TNPO3 TSPAN33— STRIP2—
1 H = HmtH— Ha
METTL2B—~  FAM7IFi— < KCP  TPI1P2— SMO— 3 genes
LINC0O1000— ATP6V1F— LOC407835— omitted
HE n 1
CALU— IRF5 — AHCYL2 —
HHH - P Hiia
| | | | l
128.2 128.4 128.6 128.8 129

Position on chr7 (Mb)



<Locus 64>

8:11343973:C:T (rs2736340)
Multi-GWAS (combined)
Known locus

—logqo(p-value)

o5 | "
0.8
E 0.6
i 0.4
20 ] 02 ®
8
15 —

~— XKR6 MTMR9 — BLK—
i [ ——u
<~— MIR598 SLC35G5— LINC00208 —
1 1 1
TDH—
[
C8orf12 —
[

GATA4— <— CTSB
H—H -
C8orf49 —

1
NEIL2 —
Ha

FDFT1—
HHH

11 11.2 114
Position on chr8 (Mb)

I
11.6

100

80

60

(QN/INID) BYes uoneuIqUoDaY

3 genes
omitted



<Locus 65>

8:81135682:T:C (rs10453119)
Multi-GWAS (combined)
Known locus

—log4o(p-value)

10

~— HEY1 ~— MRPS28 MIR5708 — ZBTB10— < ZNF704
] = I H-a W
~— LOC101927040 <~ TPD52
| I | I I
80.8 81 81.2 81.4 81.6

Position on chr8 (Mb)

100

(QN/IND) 81eJ uoIBUIqWODaY



<Locus 66>
8:102453350:T:C (rs1264600)
Multi-GWAS (combined)

Known locus
— 100
— 80
y)

— oe

S 6 — 60
S

& .

o

>

2 4 — 40

® e ©

T YWHAZ <= ZNF706 NACAP1— GRHL2 — < NCALD
FLJ42969 —
—
| | | [ [
102 102.2 102.4 102.6 102.8

Position on chr8 (Mb)

(QN/INID) @1B. UoIBUIqUIOIaY



<Locus 67>
8:129576477:T:C (rs16903108)
Multi-GWAS (combined)

Known locus
¥ | 100

s

(¢))

®)

(@)

_— 3
() o
= =
] o))
> (=5}
| (@]
o 3
E )
5’ @
| o
=

=

2

< CASC11 PVT1— <~ LINC00977
H ——t— H
MYC— MIR1206 — 2 genes
MIR1204—  MIR1208 — omitted
1 I
~— TMEM75
1
I | | |
129 129.5 130 130.5

Position on chr8 (Mb)



<Locus 68>

8:134211965:G:A (rs11777380)
Multi-GWAS (combined)

Novel locus

10 —

—logqo(p-value)

~— TMEM71 G— WISP1 — < ST3GAL1
HH—H [P P N S PE——— —Ha —_—

PHF20L1— — SLA <— NDRG1

(R Hi——1 R
<~— MIR7848
I
| [ | [ |
133.8 134 134.2 134 .4 134.6

Position on chr8 (Mb)

100

(QIN/ND) S3el uoleuIquoday



<Locus 69>
9:5438435:C:A (rs911760)
EUR-GWAS (seroposi)

Novel locus
10 — — 100
8 — — 80

® s

D

(]

Q

~~ 3
(O] g
3 6 - =60 5
© ® QO
> (=7
| o
8 =
S o
(_?’ @
| D
<

<

g

SLC1A1— JAK2— < RLN2 KIAA1432— IL33—
—+s HHE— 1 H—H [ |
< SPATA6L < INSL6 CD274— < ERMP1 TPDS2L3~| g denes
PPAPDC2 — INSL4—> MLANA — UHRF2—| omitted
1 [} H H
~— CDC37L1-AS1 — RLN1 — KIAA2026
1 1 HHH
| I | |
45 5 2D 6

Position on chr9 (Mb)



<Locus 70>

9:34710260:G:A (rs2812378)
Multi-GWAS (combined)
Known locus

10 =

—log4o(p-value)

UBAP1— <— FAM219A < RPP25L < FAM205B DNAJB5—
H—H A L} L} H
~— KIF24 DNAI1— < ARID3C KIAA1045— UNC13B—
BH—HH —HHHHN [ ] Ha —
NUDT2— < ENHO GALT— < DNAJB5-AST
HH 1 ] H
< KIAA1161 <= CNTFR < CCL21 C90rf131—
W HHH 1 |
l | | l l
34.4 34.6 34.8 35 35.2

Position on chr9 (Mb)

100

80

60

(QN/IND) 81l uoieUIqUIOdaY

13 genes
omitted



<Locus 71>

9:123640500:T:C (rs1953126)
Multi-GWAS (combined)
Known locus

12 —

—log4o(p—-Vvalue)

< CDK5RAP2 <~— MEGF9 <— PSMD5
O H—HH B HH

~— FBXWZ2 < TRAF1
[ -

<— (C5 CNTRL—
o R Y

GSN—

-

<— RAB14 < STOM|
H HHH

LOC100288642— < GSN-AST
PSMD5-AS1—
l | l I l
123.2 123.4 123.6 123.8 124

Position on chr9 (Mb)

100

(Q/INO) e1el uoleUIqUODaY

1 gene
omitted



<Locus 72>

10:6100725:G:A (rs3134883)
Multi-GWAS (combined)
Known locus

—log4o(p-value)

SO

<— ASB13 < GDI2 <— |L15RA RBM17— LOC399715 —
HH - HiH Him H
FAM208B — FBXO18 — PFKFB3 — <~— PRKCQ
—HH e —t T
<— ANKRD16 < IL2RA
= HE—
MIR3155A —
)
[ [ I [
5.8 6 6.2 6.4 6.6

Position on chr10 (Mb)

100

80

(Q/IND) 81eJ uoieUIqUIOdaY

1 gene
omitted



<Locus 73>
10:8115362:C:A (rs10905284)
Multi-GWAS (combined)

Known locus

—log4o(p-value)

12

10

— 100

— 80

Position on chr10 (Mb)

~—ITIH5 <KIN  TAF3— < LINC00708
HH—H—H—H HHH @ H——H H
ITIH2 — <~ GATA3-AS1
EHHIHH 1
ATP5C1 — GATA3—
HH HH
[ [ | | [
7.8 8 8.2 8.4 8.6

(QIN/IND) 81.J UoI_UIqUIOdaY



<Locus 74>
10:31385974:C:T (rs793095)
Multi-GWAS (combined)
Known locus

12

—log4o(p-value)

—LyzI2 ~— ZNF438 — ZEB1-AS1
SVILP1— ZEB1—
HHH
| | | | |
31 31.2 31.4 31.6 31.8

Position on chr10 (Mb)

100

(QN/ND) 81eJ uoIBUIqUIODSY



<Locus 75>

10:50025396:G:A (rs7097397)
Multi-GWAS (combined)
Known locus

— 100

—logo(p-value)
(Q\/N2) @1kJ UOHRUIqUIODISY

MAPK8— WDFY4 — <~ VSTM4  C100rf71 —
Emm— ] F—HH— R H—— I H
< ARHGAP22 -~ LR"F?C18 FAM170B-AS1— 1 gene
<~ MIR4294 < C100rf128 omitted
1} H—
~— FAM170B
]
[ I I [ [
49.6 49.8 50 50.2 50.4

Position on chr10 (Mb)



<Locus 76>
10:63801030:C:T (rs7902146)
Multi-GWAS (combined)

Known locus
— 100
25 — 0.8
0.6 ®
0.4
0.2
4 — 80
20 — ®
®
g ~ 60
$ 15 — .
2
o
g 3
[

C100rf107 — ARID5B — < RTKN2 ZNF365—
Hi———-H -+ H-HHH -t
MIR548AV — ~— LOC283045
| H
I I I | |
63.4 63.6 63.8 64 64.2

Position on chr10 (Mb)

(QIN/IND) 83el uoleulquoday



<Locus 77>
11:2323220:G:A (rs734094)
Multi-GWAS (seroposi)

Novel locus
10 — — 100
8 — — 80
®
@
®
@
6 ° -

—logqg(p—-value)

(QIN/IND) 814 UONBUIqUIODSY

SYT8— < H19 < INS-IGF2 TSPAN32— KCNQ1—
[ ] |} | o] H H + it +
TNNI2— HOTIS—> —lGF2 — AISCL2 Tss|c4 — ~— KCNQ10T1 10 genes
LSP1— <~ MIR483 < C1iorf21 omitted
HHH | |
~— MIR4298 IGF2-AS— < CD81-AS1
1 H —
I [ [ I I
2 2.2 2.4 2.6 2.8

Position on chr11 (Mb)



<Locus 78>
11:61547068:G:A (rs7943728)
Multi-GWAS (combined)

Known locus
10 ] r2 = 100
0.8
0.6
0.4
8 — 0.2 — 80
... g
) o
3 6 = 60 5
© QO
> = ]
| )
8 e © =
= ° 3
S 4 - ‘e — 40 ®
' ° s. & /%\
[ ] o e
‘0 @ - 2

< VWCE PPP1R32— DAGLA— < FADS3 INCENP —
|} i [ ! HHHE
< DDB1  MIR4486— MYRF— < RAB3IL1 SCGBID1—| 44 genes
DAK—  LRRC10B— < DKFZP434K028 BEST1— SCGB2A1—| omitted
L 1 1 L H

< CYB561A3 <= SYT7 <~ TMEM258 < FTH1 SCGB1D2—

M HH—HH— 1 1 1

| | | | [
61.2 61.4 61.6 61.8 62

Position on chr11 (Mb)



<Locus 79>

11:64107477:T:C (rs479777)

Multi-GWAS (combined)
Known locus

—log4o(p-value)

12

MARK2— < MACROD1 FKBP2—
H—

LOC100996455—  <— NRXN2
) R

—H= [}

< RCOR2 FLRT1— PLCB3— SLC22A11— < PYGM

n H . | L]
NAA40— STIP1— CCDC88B— SLC22A12— < SF1

H H H H L]
COX8A— FERMT3— < RASGRP2
1 H Ha
| I | | l
63.8 64 64.2 64.4 64.6

Position on chr11 (Mb)

100

(QN/IND) 81es uoieUIqUI0d9Y

19 genes
omitted



<Locus 80>

11:72404893:C:T (rs79145843)

Multi-GWAS (combined)

Known locus

0.8

.O 06

0.4

8 - Q 02| 80

e
@
o
o
—~~~ 3
() O
= =
2 D
1 o
o =
= 5
2 @
T S
=
<
S,

FOLR1— — PDE2A < STARD10
WA —H

FOLR2— — MIR139  MIR4692— 1 gene
INPPL1—> < ARAP1 <~ FCHSD2 omitted

[ HEHH— H——— =+ +
~— PHOX2A ATG16L2—

H H
| | | | [
72 122 72.4 72.6 72.8

Position on chri1 (Mb)



<Locus 81>
11:95311422:T:C (rs4409785)
Multi-GWAS (combined)

Known locus
— 100
10 —
[ ]
® — 80
8 ®
©
= | L
T 6 - o
i
(@8
\é (@]
(@))]
= 4 leoS — 40
P
0
ENDOD1— ~— FAM768 ~— MAML2
LOC1£)1929295 — CEHI-;’_5"Z—>
< SESN3 ~— MTMR2
LOC100129203—
l [ | | |
95 95.2 95.4 95.6 95.8

Position on chr11 (Mb)

(QIN/IND) el uoneuIquIodeY



<Locus 82>

11:118681079:A:G (rs73005423)
Multi-GWAS (combined)

Known locus

15 —

100

10

—log4o(p-value)
(QI/NI0) 8.l uoneUIqUIOdSY

CD3E—  TTC36— < TREH CXCR5— < HYOU1 PDZD3—

n 1 Ll H - L}

< CD3D  TMEM25— —DDX6 —BCLIL  VPS11— CBL=~1 19 genes

CD3G— ~— IFT46 MIR4492—  HMBS— <= MCAM  omitted

H HH
UBE4A — ARCN1— UPK2— < H2AFX
HimEH HHH 1 1
[ | | [ |

118.2 118.4 118.6 118.8 gl

Position on chri11 (Mb)



<Locus 83>
11:128486141:ATG:A (rs10556591)
Multi-GWAS (combined)

Known locus

—logo(p-Vvalue)

12

~— ETS1 FLI1T— KCNJ5 —
B—t————+—+ H———+Ht-—a —H

MIR6090 — <— SENCR <— KCNJ1 <— ARHGAP32
| ' [ -

LOC101929517 — < Ctlorf45
~ TP53AIPT
[ [ I I l
128 128.2 128.4 128.6 128.8

Position on chr11 (Mb)

100

(QWN/INO) 8184 UoNRUIqU0oaY



<Locus 84>
12:46370116:C:G (rs1427749)
Multi-GWAS (combined)

Novel locus
10 — — 100
8 - 0% — 80
00." @
@ Pe e L)
:‘ ::0 ®
S 6 — 60
$ e}
= Si ° %
S
(@] @0
© 4 - . % - 40
@® % b
P e 0"‘ . c%)
. -

< LINC00938 < SCAF11 < SLC36A1
ARID2— < SLC38A2
l | | I |
46 46.2 46.4 46.6 46.8

Position on chr12 (Mb)

(QIN/INID) @1B. uonRUIqUIODSY



<Locus 85>
12:56389293:T:C (rs705700)
Multi-GWAS (combined)

Known locus
12 - — 100
@
10 - <
© — 80
[ ] (@)
(@)
8 — O
) @® ér
=) o® ® — 60 5
1) o
| (=
g 6 \ =
= ®e0 5 ® %
4 . TP oy =
: g

OR6C4— < ITGA7 < MMP19 CDK2— PA2G4— COQ10A—
1 i [ . o [

OR2AP1— RDH5— ~— WIBG RPS26— <— BNF41 IL23A—
1 [ ] — 1 B 1

OR10P1— < SARNP DGKA—
1 H—HH— 3

METTL7B —
L}

<—PMEL  RPL41—
| ] ]

ERBB3— NABP2— < APOF
[ " 1

<— CS SPRYD4—
HH 1

I | [ |

56 56.2 56.4 56.6
Position on chri12 (Mb)

56.8

22 genes
omitted



<Locus 86>

12:58116397:T:C (rs1696466)
EUR-GWAS (combined)
Known locus

10 ¥ |~ 100

—logqo(p—value)

(Q/IND) 81el uoneuIquoday

0
<— NACA NAB2— INHBC— 0S89— ~— LOC101927653
[ H H ——
e PRIM1 < S.TAT6 INHBIE—> & AS—?APZ 35 genes
HSD17B6— LRP1— GLI1— TSPAN31— omitted
H H— | 1

< SDR9C7 NXPH4— MARS— < CDK4
u H [ 1
1 | | I

57.5 58 58.5 59
Position on chr12 (Mb)




<Locus 87>

12:111884608:T:C (rs3184504)
Multi-GWAS (combined)
Known locus

12

— 100

—logo(p-Vvalue)

(QN/IND) 81el uoneuUIqUIoDaY

\ .’
4‘0‘

< ARPC3 CCDC63— MIR6760 — <— BRAP <— TMEM116 <— RPL6
HHHE I HH H—H 1
£= GPN3 = I\lﬂYLZ — FA/.VI109A ACAIEJ.O—> ERP"29—> PTPN11 =l 10 genes
FAM216A — cuxz2— <— ATXN2 ALDH2— <— NAA25 omitted
H i HE HiH HEHEH
<— VPS29 LINCO1405— SH2B3 — MIR6761 — TRAFD1—
[ ] I HH I [ |

| I I |

1 by 111.5 112 112.5
Position on chr12 (Mb)



<Locus 88>

13:28634933:G:A (rs61944750)
Multi-GWAS (combined)

Novel locus

10 — — 100

—logo(p-value)

(QN/INO) 81el uoleUIqUIOISY

~— LNX2 GSX1— PDX1— <—FLT3 PAN3 —
H— 1 H I
POLR1D— < PDX1-AS1 -~ PA/\IIS—AS7 —.FI'T1 1 gene
ATP5EP2 — omitted
I
~— CDX2
[
I | | l |
28.2 28.4 28.6 28.8 29

Position on chr13 (Mb)



<Locus 89>

13:40355913:T:C (rs9532434)
Multi-GWAS (combined)
Known locus

" |~ 100

—logyo(p-value)

<~ LHFP cOG6 — L/NCO€332 —
<~ MIR4305 < LINC00548
| HH
| | | | l
40 40.2 40.4 40.6 40.8

Position on chr13 (Mb)

(QN/IND) 81eJ uoIRUIqUIODSY



<Locus 90>
13:42982302:A:T (rs2147161)
Multi-GWAS (seroposi)

Novel locus
10 — — 100
8 — — 80

—logo(p-Vvalue)

~— VWAS8 DGKH— TNFSF11— FAM216B —
—t B HH—H ]
VWA8-AST— AKAP11— <~— EPSTI1
[ —Hm HH
| | | | |
42.6 42.8 43 43.2 43.4

Position on chr13 (Mb)

(QIN/IND) @18l UolRUIqUIODOaY



<Locus 91>
14:61926738:A:AT (rs146492555)

Multi-GWAS (combined)

Known locus
10 —{|.°
. 0.8
0.6
ﬁ 0.4
8 — 0.2
©
3 6
©
il
o
°
8 4
|
2
0
MNAT1— ~— TMEM308B ~— LOC101927780 SNAPC1—
4 ] M HEH
~— TRMT5 PRKCH— ~— HIF1A-AS1
n + HH—— [
SLC38A6 — FLJ22447 —
—HHH—H —
HIF1A —
—HHH
| | | [
61.6 61.8 62 62.2 62.4

Position on chr14 (Mb)

100

80

(/D) 81el uoneUIqUIOdaY

1 gene
omitted



<Locus 92>

14:68754695:G:A (rs1885013)
Multi-GWAS (combined)
Known locus

r — 100

—logqo(p-value)
(/D) 81kl uoneUIqUIOIaY

MPP5— ARG2— RAD51B— < ZFP36L1 <— DCAF5
HH H H— t +—H+ J u HH
<—.|ATP6V1D @ZZVE26 <— ACTN1 EXDﬁ_.—> 4 genes
EIF2S1— <— RDH11 ACTN1-AS1— omitted
H H L]

< PLEK2 <—— VTI1B GALNT16 —

H H (=

| l I I
68 68.5 69 69.5

Position on chri14 (Mb)



<Locus 93>
14:75981856:T:C (rs175714)
Multi-GWAS (combined)

Novel locus

10 —

—logio(p—-value)

~— MLH3 FOS— JDP2 — FLVCR2 — < TGFB3
HHE ] H—H ——HH HH
~— ACYP1 LINCO1220 — BATF— TTLLS —

H [] —
ZC2HC1C— ~— LOC102724153 IFT43—

H L} =1
< NEK9 < Ct4orf1
I L]
| | I | |
75.6 75.8 76 76.2 76.4

Position on chr14 (Mb)

100

(QN/INO) 81el uoneUIquOodaY

1 gene
omitted



<Locus 94>
14:105386511:G:A (rs3001423)
Multi-GWAS (combined)

Known locus
— 100
3
15 =

— 80
5]
(]
(@)
o
= 4 -
3 oy = 60 S
S 10 ’ )
| =
e . % =
3 3
S o — 40 @
| ° %% %
%o =
=

C140rf180—  SIVA1— PLD4— ~— JAG2 PACS2—
H L L] Lz H——H
— TMEM179 <= AKT1 < AHNAK2  <— MIR6765 TEX22—=| o genes
< MIR4710  CEP170B— < GPR132 <~ BRF1 omitted
1 HHEH HH HH—H
INF2— C14orf79— < NUDT14 MTA1 —
s H L]

| | | | |

105 105.2 105.4 105.6 105.8

Position on chr14 (Mb)



<Locus 95>
15:38847359:C:T (rs6495979)
Multi-GWAS (combined)

Known locus

—log4o(p-value)

20

15

0.8
0.6
0.4
0.2

LOC101928227 — FAM98B — C150rf53—
A HHH 1
SPRED1— <~ RASGRP1
—t—+a HHHH—H
l | | | I
38.4 38.6 38.8 39 39.2

Position on chr15 (Mb)

100

80

60

(QIN/IND) @1BJ UolBUIqWODaY



<Locus 96>

15:69991417:G:A (rs8026898)
Multi-GWAS (combined)
Known locus

—log4o(p-value)

GLCE— KIF23 — LINC00593— -~ TLE3
H—iH HiHH H -
PAQR5 — LOC145837 — ~— MIR629
H———HHH H I
RPLP1—
I | l I l
69.6 69.8 70 70.2 70.4

Position on chr15 (Mb)

100

(QN/IND) 814 UOITRUIqUIODDY



<Locus 97>
15:77326836:T:C (rs115284761)
Multi-GWAS (combined)

Novel locus

—log4o(p-value)

12—

10 —

0.8
0.6 -
0.4
0.2

C150rf27 — < SCAPER — TSPAN3  HMG20A— < LOC645752
- HH————t—— H HH | |
< LOC101929439 RCN2— <= PEAK1 < LINGO1
1 H HH—— H
~—ETFA PSTPIPT— LOC253044 —
H—HH Hia 1
*— TYROBP < LINC00597  LOC101929478 —
|
| [ | |
76.5 s 715 78

Position on chr15 (Mb)

100

80

(QN/IND) @1BJ UolRUIqUIOIaY

3 genes
omitted



<Locus 98>

15:90904858:G:A (rs7171617)
Multi-GWAS (combined)
Known locus

10 —[..t — 100

—log4o(p-value)

(aN/IND) @1B) UonBUIqUIOSY

~— AP3S2 ~—IDH2 < CIB1 IQGAP1— CRTC3— BLM—
HH - — ——HHH-HH H—HHH- H—EHH—HHH
— C1501f36-AP352 SEMA4B— ZNF774— ~— LOC101926895 2 genes
~— C150rf38 GDPGP1— LOC101929765— omitted
| ] ] H
ZNF710— TTLL13—
—H |
I [ | I [
90.6 90.8 91 91.2 91.4

Position on chr15 (Mb)



<Locus 99>
16:11798758:C:T (rs4584833)
Multi-GWAS (combined)

Known locus

—logyo(p-value)

10

< 80CS1 LOC101927131—  SNN— <= BCAR4 SNX29—
1 H H H —HiH # +
~— TNP2 < LITAF < TXNDC11 < GSPT1
1 B HH—HH B
< PRM3 < ZC3H7A  TNFRSF17—
I Hil— 1
< PRM2 < RSL1D1
1 i
[ | | | |
11.4 11.8 11.8 12 12.2

Position on chr16 (Mb)

— 100

(QN/INR) 81l uonBUIqWODaY

2 genes
omitted



<Locus 100>
16:30798689:G:A (rs34480360)
Multi-GWAS (combined)

Known locus
10 —
® ®
8 — "‘” @
&Oé.. e §
°® o ﬁ
T
E & %
e e ©®
2 L& se S o
o oD @
5) - ® - o0
—? 4 T e @ @O(@ o OO

~— SMG1P2 <—ZNF768 FBRS— < BCL7C <— STX1B KAT8—
1 u i HH HH

~— SMG1P5 <— ZNF747 SRCAP— <— MIR4519 STX4— FUS —
1 pree I n -

< CD2BP2 ITGAL—  PRR14— LOC101928736 — ZNF646— ITGAM—
[ ] HHH [ ] HH n HiH

<~ TBC1D10B <— ZNF764 PHKG2— MIR762 —
H [ ] L] I

~— ZNF668 TRIM72—
H H

30.4 30.6 30.8 31
Position on chr16 (Mb)

I
31.2

100

80

60

40

(Q/INO) 81el uoneuIqUO0aY

30 genes
omitted



<Locus 101>

16:86016401:C:G (rs9927316)
Multi-GWAS (combined)

Known locus

—log4o(p-value)

20

15

e V%

GSE1— <— EMC8 IRF8— LINCO1082 — < FENDRR
i H ] ]

MIR7851 — MIR6774 — < LINCO1081
— 1 —tH
< GINS2 LOC146513 —

H H

<~ C160rf74 <~ LINC00917
— H
| I [ I I
85.6 85.8 86 86.2 86.4

Position on chr16 (Mb)
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80

(Q/IND) 81eJ uoIeUIqUIOIaY

2 genes
omitted



<Locus 102>
17:5147239:G:A (rs8073171)
Multi-GWAS (combined)
Known locus

10 |~ — 100

—log1o(p-value)

(QN/IND) 8les uoneuUIqUIOOSY

s L "\’.6
e e
\‘~.

ZMYND15— < INCA1 USP6 — RABEP1— <— DERL2
H ] i ™

TM4SF5— <— PFN1  ZFP3— <— SCIMP <— NUP88 <— NLRP1
H 1 —a [ i -

18 genes
~— VMO1 GP1BA— < ZNF232 RPAIN — omitted
1 1 = [ ]
GLTPD2— ENO3— < ZNF594 < C1QBP
I | [ I |
4.8 5 5.2 54 5.6

Position on chr17 (Mb)



Recombination rate (cM/Mb)
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<~ MIR4522
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™
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2%

=2
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Qo
A<
3523 | |
M4Wc o ©
oS T
SRO
m%m 0 (enjea—d)0+60| —
a2 9
V~—=2ZZ

26 26.2 26.4
Position on chr17 (Mb)

25.8

25.6



<Locus 104>

17:38062944:A:C (rs56750287)
Multi-GWAS (combined)
Known locus

14

r |~ 100

0.8
12 0.6

—log4g(p-value)

(QIN/IND) 81eJ UoNBUIqUIOISY

LASP1— <—FBXL20 STARD3— GSDMA— WIPF2— <= CCR7
" SH—— ™ n i H

MIR6779 — < MED1 TCAP— LRRC3C— CDC6— < SMARCE1
| | I 1 H ||

39 genes
LINC00672 — CDK12— < IKZF3 THRA— RARA— < KRT222 omitted
1 H-HHH H— Hi HHE n
~ FBX047 <= NEUROD2  PSMD3— <= RARA-AS1 <= KRT24
| | I |
37.5 38 38.5 39

Position on chr17 (Mb)



<Locus 105>
18:3542247:T:C (rs591549)
Multi-GWAS (combined)

Novel locus
10 - — 100
8 — ® — 80
o)
3 6 — 60
T ol
lo4
% ®
8 a4
|

2
0
~— MYOM1 TGIF1— DLGAP1-AS2— DLGAP1-AS3—
HHHHHHHHH H—® H H
MYL12A—  LOC100505592 — MIR6718 —
H H 1
MYL12B— < DLGAP1
H H—t +—+ + +—H +
DLGAP1-AS1— DLGAP1-AS4—
] —
| | | | I
3.2 3.4 3.6 3.8 4

Position on chr18 (Mb)

(QIN/IND) 81RJ UoHBUIqUIODSY



<Locus 106>
18:12880206:A:G (rs7241016)
Multi-GWAS (combined)

Known locus
20
X1
15 —
O
)
©
=
©
T
L=
o
>
o
|

SLMO1— PSMG2— <— PTPN2 SEH1L— LDLRAD4 —
(Rl ——tHH Het—tH——1 HiHHT S
~— SPIRE1 CEP192—
H—HHH—————+1 i
<~ CEP76
HhrtE
<— LOC100996324
H
| l | I |
12.4 12.6 12.8 13 13.2

Position on chri18 (Mb)

100

80

(/D) @1RJ UOIBUIqUIODSY



<Locus 107>
18:60009634:C:CAAAAAAAAAA (rs371734407)
Multi-GWAS (seroposi)

Novel locus
10 — — 100
8 — — 80

—log4o(p-value)

CDH20— < RNF152 <— PIGN ZCCHC2— ~— BCL2

HHH — - HiH _
LOC100996669—  KIAA1468 — PHLPP1— <~ KDSR

1 HHHHH F———HHH B

TNFRSF11A—
HiH

I | | I

59.5 60 60.5 61

Position on chr18 (Mb)

(QIN/IND) @184 UORUIqUIODSY



<Locus 108>

18:67547439:AAGGC:A (rs143107126)
Multi-GWAS (combined)

Known locus

— 100

10 - i

8 — @)
e

—_ @
E - 60
®© ga
T 6 — e,
e S (b%
o
o)
% © — 40

DOK6— . ~— RTTN S0Cs6 —
~— CD226 < LOC101060542
| | l | l
67.2 67.4 67.6 67.8 68

Position on chr18 (Mb)

(QIN/IND) Sl uoeuIqWOdaY



<Locus 109>

19:941603:A:G (rs10415976)
Multi-GWAS (combined)
Novel locus

10 — — 100
8 - 80
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® D
8
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© ] >
T 5
a L =
E 3 2
g 4 . 40 ©
| P & ®o ° /C-')\
® Q =
=
S
2 20
0 0
<— SHC2 FGF22—  PTBPi— ARID3A— GPX4— ATP5D— <— GAMT]
— H ; | H—tH 1 1 |
~—ODF3L2  FSTL3— < LPPR3  WDR18— < SBNO2 EFNA2— o GETes
MADCAM1 — PALM— ELANE— GRIN3B— STKi1— MUM1— | omitted
H —HH H | | HH [ ]
TPGS1— < RNF126 MIR3187— < TMEMZ259 <~ C190rf26 RPS15—
H MH I H | |
I I I I |
0.6 0.8 1 1.2 14

Position on chr19 (Mb)



<Locus 110>

19:10463118:G:C (rs34536443)

Multi-GWAS (combined)
Known locus

20 —

15 H

—log4o(p-value)

<— OLFM2 C3P1—  <—S1PR2 <—TYK2 < KEAP1 < ILF3-AS1
A HHE H - (3] 1
< COL5A3 < DNMT1 <—ZGLP1 PDE4A— <— AP1M2 DNM2—
MR I L} - L] F——HHHHH
RDH8 — MIR4322— < CDC37 ATG4D— ILF3—
L | | H H -
C190rf66— MRPL4— <— MIR1181 < KRI1  QTRT1—
H L} 1 . H
| | | | |
10 10.2 10.4 10.6 10.8

Position on chr19 (Mb)
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80

60

40

(Q/IND) 81es uoHRUIqWO0D9Y

23 genes
omitted



<Locus 111>
19:19367319:C:G (rs55762233)
Multi-GWAS (combined)

Novel locus

—logio(p-value)

< KIAA1683 CRTC1— <— SUGP2 <— SUGP1 < PBX4 ZNF253—
& HH HH — H
<~— JUND KLHL26 — ARMC6— MAU2— < LPAR2 ZNF93—
1 H H HA 1 HH
MIR3188 — <~— COMP <— TMEM161A <~ TSSK6 <— ZNF506 ZNF90—
I [ | H I H H

<~ LSMA4 UPF1— < MEF2B NDUFA13— ~— ZNF682
L] HE H H H

18.5 19 19.5 20
Position on chr19 (Mb)

— 100

(QIN/IND) @1BJ uoRUIqUIOdaY

35 genes
omitted



<Locus 112>
19:36213072:A:G (rs28373672)
Multi-GWAS (combined)

Novel locus
10 | — 100
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ZNF181— < LG4 FFAR2— KMT2B— <— SYNE4 ~— ZFP14
H H ] ] ] HH

(= ZNF599 FXY?1 =% = KFIfTDAP ~— PR.ODHZ OVOI|_3—> -~ ZmFP82 64 genes

~— LOC400685 LSR— <—DMKN LIN37— < CLIP3  LOC644189— omitted
H H | | 1 H 1

< LINC00904 USF2— <—SBSN < NPHS1 TBCB— <~ ZNF566
0 H 1 ] [ [
I | I I

355 36 36.5 37
Position on chr19 (Mb)




<Locus 113>
19:52017940:C:T (rs8106598)
Multi-GWAS (seroposi)

Novel locus

—log4o(p-value)

10

< KLK10 ~ CD33— <—ETFB < SIGLEC6 MIR99B— < ZNF577
] Hi HH H I HHH
< KLK11  SIGLECL1—  <— SIGLEC8 < SIGLEC5 FPR2— <— ZNF649
] Ha u H H HH
— KLK12 IGLON5— <— SIGLEC12 MIRLET7E— ZNF613—
[} Ha H 1 HH
~— KLK13 < VSIG10L ZNF175— <— HAS1 HCCAT3 —
L] H H L} —H
l l | | |
51.6 1.8 52 922 52.4

Position on chr19 (Mb)

100

(QW/IND) 8res uoneuIquodaYy

25 genes
omitted



<Locus 114>
20:44746982:T:C (rs1883832)
Multi-GWAS (combined)
Known locus

— 100

20 — P

—logyo(p-value)

(QN/INR) 81l uonBUIqWODaY

< WFDC9 <— TNNC2 MMP9 — < CDH22 < ELMO2 <~ SLC13A3
m L} u T EHHH HHHHHH
WFDC10A— ZSWIM3—  SLC12A5— < SLC35C2 < OCSTAMP| 44 genes
~— WFDC11 SNX21— < NCOA5 < ZNF663P omitted

i H - 1
< WFDC10B ZSWIM1— CD40— < MKRN7P

H L} H 1
| | | | I
444 44.6 44.8 45 45.2

Position on chr20 (Mb)



<Locus 115>
20:62480898:C:T (rs4809371)
Multi-GWAS (combined)
Known locus

r — 100

—logio(p-value)

(QN/IND) 8.l uoneuIqUIodaY

— 20
— 0
< CHRNA4 < GMEB2 <—ZBTB46 <—UCKL1 OPRL1—  PCMTD2—
HH H—+ [ ] HH HiH
EOC100130587—> RT.EHI;.1 — ABHDl16B—> -— SIOX18 MYT1— 25 genes
— KCNQ2 ~— STMN3 TPD52[2 — TCEA2— LINC00266-1—| omitted
HitH— H HHE HE H

<~— EEF1A2 TNFRSF6B — DNAJC5— <— RGS19
| ] —a ]
] | [ | |

62 62.2 62.4 62.6 62.8
Position on chr20 (Mb)




<Locus 116>
21:34788739:A:T (rs2300373)
Multi-GWAS (combined)
Known locus

—log4o(p-value)

oLIG2— IFNAR2—  IFNGR2— SON— ITSN1—
1 i HHH L ]
LINC00945— < IL10RB-AS1 < TMEM50B ~— ATP50
H 1 H-HHH H
OLIG1— IL10RB— < DNAJC28
1 HitH ]
< LOC101928107  IFNAR1—
H HHE
| | l l
34.4 34.6 34.8 35.2

Position on chr21 (Mb)

100

(QN/IND) 81el uolBUIqUIOdaY

4 genes
omitted



<Locus 117>
21:36714980: TATGCAA:T (rs66922517)
Multi-GWAS (combined)
Known locus

—logo(p—Vvalue)
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10

— 100

— 80

< RUNX1

< RUNX1-IT1
1

<~ LOC100506403

MIR802 —
I

|
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| I

36.6 36.8
Position on chr21 (Mb)
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<Locus 118>

21:43855067:A:C (rs1893592)

Multi-GWAS (combined)
Known locus

10

— 100

(QIN/IND) @1.J uoieUIqUIOdaY

~— C2CD2 ABCG1—  UBASH3A— PDE9A— < WDR4
H HH—HH HH-HiH —H—HHH. HEHHH
~— ZBTB21 «—TFF3  ~—RSPH1 NDUFV3—

B [ ] HH L
ZNF295-AS1— +—~TFF2 SLC37A1—

H H H-HHHE
UMODL1— < TFF1
HHHHHEH H

| | l | |

43.4 43.6 43.8 44 442

Position on chr21 (Mb)

2 genes
omitted



<Locus 119>

21:45709161:A:AC (rs11454989)
Multi-GWAS (combined)

Known locus

© | 100

—logqo(p-value)

(QN/IND) SYes uoneuIquoday

RRP1— TRAPPC10— <—ICOSLG TRPM2— <~ TSPEAR
- HH HitHEHHH HH——
<~ LOC284837 PwP2— AIRE— < LRRC3-AS1 <= KRTAP12-4 17 genes
AGPAT3— C21orf33—  PFKL— LRRC3— KRTAP10-9— omitted
i H - 1 1
< DNMT3L TSPEAR-AS1—  <— UBE2G2
L] H L
| | | | |
45.4 45.6 45.8 46 46.2

Position on chr21 (Mb)



<Locus 120>
22:21916166:T:C (rs5754100)
Multi-GWAS (combined)
Known locus

—log4o(p-value)

LOC400891 — RIMBP3C—  <— YDJC < MAPK1 < TOP3B
| | u 1 H—HH—A e

BCRP2— RIMBP3B—  SDF2L1—> ~— PPM1F

Ha [ | [ ] 1 HHH

FAM230B — HIC2—  UBE2L3—

HHH —i H—H
POM121L8P—  <— PI4KAP2 MIR301B—
L] EH— |
| | | | [
21.6 21.8 22 222 22.4

Position on chr22 (Mb)

100

(QN/INO) 81eJ UOKBUIqUI0daY

5 genes
omitted



<Locus 121>
22:37316259:T:C (rs5756407)
Multi-GWAS (combined)
Known locus

—logqo(p-Vvalue)

10

< TXN2 < CACNG2 < PVALB < TEX33 < IL2RB  CYTH4—

Hi A H HH HEH HE
< FOXRED2 < IFT27 CSF2RB— < C1QTNF6 < ELFN2,

HH HH Hhl L} —a—
< EIF3D NCF4— < TST <~ SSTR3
HH HH H H
LL22NC01-81G9.3— < RAC2
1 HH
| | | | [
37 37.2 37.4 37.6 37.8

Position on chr22 (Mb)

100

(QN/IND) @1RJ UoBUIqUIOOSY

4 genes
omitted



<Locus 122>
22:39747780:G:A (rs2069235)
Multi-GWAS (combined)

Known locus
r2
20 ® i 08
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I
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| | I l
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Position on chr22 (Mb)
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(QN/WND) 81es uoneUIqUIODaY

10 genes
omitted



<Locus 123>
X:78332396:G:A (rs74842123)
Multi-GWAS (combined)

Known locus
14 —
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[ ] 1 1 | |
~ TAF9B LPAR4 —> — ITM2A 1gene
. , . omitted
~ CYSLTR1 ~ MIR4328
H—H ]
[ [ [ [
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Position on chrX (Mb)



<Locus 124>
X:153298874:G:C (rs3027933)
Multi-GWAS (combined)

Known locus
— 100
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- u HA L 1
<~ FAM56A  SRPK3— < RENBP OPNIMW2—  TAZ— 27 genes
DUSP9— < IDH3G  <— HCFC1 OPNIMW— RPL10— omitted
H H L HH Ha L}
<= PNCK SSR4— HCFC1-AS1— < TEX28 ATP6AP1—
[ ] ] 1 HH L}
| | | |
152.8 153 153.2 153.4 153.6

Position on chrX (Mb)
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