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Supplementary Methods

Participants Selection

All of the samples in this study were obtained from the Taiwan Biobank (TWB), a cohort
established to facilitate translational research in the biomedical field, improve public health in the
Taiwanese community, and advance our knowledge of the relationships among epigenetics, the
environment, and the etiology/progression of diseases [1]. This cohort was recruited from the general
Taiwanese population aged 30 to 70 years and has been utilized in numerous genetic and epigenetic
studies, including gout [2—4]. During recruitment, all TWB patients who provided informed consent
to undergo measurement of peripheral blood leukocytes DNA methylation and sequencing of DNA
were extracted. The study protocol was approved by the Institutional Review Board (TSMHIRB 17-
122-B) and the TWB is governed by the Ethics and Governance Council (EGC) and the Ministry of
Health and Welfare in Taiwan. All of the experiments were conducted in accordance with relevant
guidelines and regulations.

Our study cohort comprised 69 patients with self-reported gout and 1455 patients who self-
reported the absence of gout who had methylation array and whole genome sequencing data until
October, 2018. All of the participants reported themselves as Han Chinese. Previous studies utilized
a similar method of self-reported gout to conduct genetic studies [3,5-7] and suggested that self-
reporting of physician-diagnosed gout had high sensitivity and precision for genetic studies of gout [8].

Bisulfite Conversion and DNA Methylation Measurement

The included participants’ peripheral blood was collected into sodium citrate tubes. DNA was
extracted with a Chemagic™ Prime™ instrument that was an automated chemical extraction
machine that used magnetized rods to separate nucleic acids from solutions. The DNA length was
measured using a Fragment Analyzer (Agilent) with the purity assessed utilizing the optical density
(OD) at 260/280. Samples with an OD 260/280 ratio of 1.6-2.0 were considered to be pure and stored
at -80 °C for following analysis. Obtained DNA was treated with sodium bisulfite using the EZ DNA
methylation kit (Zymo Research, CA, USA) for bisulfite conversion. DNA methylation was quantified
using HumanMethylationEPIC (EPIC) BeadChip (Illumina) [9]. Samples were randomized on the
BeadChip to avoid batch effects. The experiment was conducted according to the manufacturer’s
standard protocol.

Whole Genome Sequencing

Genomic DNA was extracted and purified from peripheral blood with standard protocols.
Whole genome sequencing was conducted on the Illumina Hiseq platform. We obtained an average
of 8.6 Gb of mappable sequence data per individual. DNA sequence reads were mapped to the hg19
reference genome with Isaac version 01.13.10.21. The region of interests was covered at a minimum
of 30x. Variant calling was conducted with Isaac Variant Caller version 2.0.17, Grouper version 1.4.2,
and CNVseg version 2.2.4. Alleles were annotated with ANNOVAR version 2014Jull4. Complete
assembly of the genome in the regions of interests was obtained in all of the participants.

Marker Selection

In the MethylationEPIC platforms, CpG markers were classified based on their chromosome
location and the feature category gene region as per University of California (UCSC) annotation
(TSS200, TSS1500, 5'UTR, first Exon, Body, 3'UTR, and intergenic). In this classification system, the
TSS200 category included the region between 0 and 200 bases upstream from the transcriptional start
site (TSS); the TSS1500 category contained 201 to 1500 bases upstream TSS [10]; 5'UTR included the
region between the TSS and the start site (ATG); CpGs within the first exon of a gene were considered
as the first Exon category; CpGs downstream from the first exon including intronic regions until the
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stop codon were classified as gene body; CpGs located downstream from the stop codon until the
poly A signal were considered as 3'UTR; and CpGs that were not classified in any of the previous
categories were annotated as intergenic. Since contributions of environmental influences to DNA
methylation peaked in the vicinity of transcription start sites [11] and binding sites of transcription
factors, the readers and effectors of DNA methylation, occurred near transcription start sites [12,13],
regions close to transcription start sites were more likely to be functional compared with those that
lay far from transcription start sites. Past studies also confirmed a key role for the region proximal to
transcription start sites in transcriptional regulation [14], and transcriptional silencing occurred when
DNA region near transcription start site, including transcription start site upstream area and 5'UTR,
became heavily methylated [15-17]. Hence, we focused our analysis on CpG sites located in TSS1500,
TSS200, and 5'UTR that was broadly defined as promoters in past studies [18]. CpG sites of X and Y
chromosome were excluded since X chromosomes underwent inactivation through methylation in
females [19].

Methylation Data Processing and Analysis

Raw Idat files containing fluorescence intensity data were loaded. The intensity of methylated
and unmethylated probe values was used to generate methylation [3-values that were used for all of
the downstream analyses. Human hg19 genomes were downloaded from the UCSC Genome Browser
website (https://genome.ucsc.edu/). All of the downstream analyses were conducted using the
hg19/GRCh37 human genome assembly. Minfi version 1.18.2 [20] was employed to load, annotate
probes, and analyze the relationship between CpG sites and gout.

Methylation results from EPIC array were analyzed according to previously reported
approaches (Figure S1, Step 1) [21]. Quality control at the probe level was conducted by computing a
detection P value relative to control probes. Probes with non-significant detection (P> 0.05) for 5% or
more of the samples were excluded (Figure S1, Step 1b). Furthermore, we removed probes annotated
to sex chromosomes (Figure S1, Step 1c), non-CpG probes (Figure S1, Step 1d), probes containing
single nucleotide polymorphisms (SNPs) (minor allele frequency >5%), probes with SNPs at the
single base extension (minor allele frequency >5%), and probes with an SNP at the CpG site (minor
allele frequency =5%) (Figure S1, Step le) [21]. Finally, we excluded 40,377 cross-reactive probes
previously identified in the MethylationEPIC BeadChip (Figure S1, Step 1f) [21]. Data were further
preprocessed using functional normalization with principal components from control probes to
adjust for technical variation (Figure S1, Step 1g) [21]. Qualified probes were included in the
following analyses.

To evaluate associations between methylation and gout, a linear regression model was used to
identify the differentially methylated probes by testing the association of every CpG site with gout,
correcting for sex, age, smoking history (total pack-years), smoking status, alcohol consumption, and
blood cell subsets (Figure S1, Step 1h), similar to past approaches [22,23]. Non-smokers included
those who never smoked or did not continuously smoke for six months or more. Former smokers
were those who continuously smoked for a minimum of six months but were not smoking at the time
that data were collected, while current smokers included those who ceaselessly smoked for six
months or more and were still smoking. Alcohol consumption categories comprised non-drinkers
(those who did not drink alcohol or drank <150 cc per week for six months), former drinkers (those
who quitted alcohol for more than six months) and current drinkers (those whose weekly alcohol
consumption for six consecutive months was at least 150 cc), according to the definition from Taiwan
Biobank questionnaires [2].

The proportions of various cell types were inferred with minfi [24,25]. Minfi used informative
CpG probes of past studies to estimate the proportions of T- (CD8, CD4), NK-, and B-lymphocytes,
monocytes, and total granulocytes [24]. Differential methylation associations between gout and non-
gout were corrected for multiple testing using a Benjamini-Hochberg method [26]. The threshold of
significance levels was set at 5 % as described previously [27].



Int. ]. Mol. Sci. 2020, 21, 4702 3 of 125

Identification of CpG Sites Specifically Associated with Gouty Inflammation

To gain insight about these differentially methylated CpG sites, we built protein-protein
interaction network on the target genes mapped by differentially methylated CpG sites with
NetworkAnalyst (Figure S1, Step 2a) [28] and visualized with Cytoscape [29]. NetworkAnalyst
utilized machine learning and Walktrap algorithms and integrated protein-protein interaction data
from IMEx Interactome database to identify important genes (hubs) that played critical roles in the
biological networks [29]. NetworkAnalyst showed that many hub genes were interleukin-1{ (IL-1[3)-
regulating genes (Figure S2). Thus we conducted a literature search to clarify biologic functions of
differentially methylated genes. CpG sites mapped to genes regulating IL-1p, the key player in gouty
inflammation [30], or participating in gouty inflammation in past studies were retained for the
following analysis (Figure S1, Step 2b).

Additionally, gout was associated with numerous metabolic comorbidities, including increased
body mass index, elevated glycated hemoglobin (HbAuc), and hypercholesterolemia [31,32]. To test
the specificity of identified CpG methylation in gout, we explored associations between DNA
methylation and body mass index, HbAi., and total cholesterol, adjusting for sex, age, smoking
history (total pack-years), smoking status, alcohol consumption, and cell proportions inferred with
minfi (Figure S1, Step 2c) [24,25].

To further exclude the contribution of these CpG sites to progression from normouricemia to
hyperuricemia, we investigated whether methylation was related to hyperuricemic status in non-
gout participants, using sex, age, smoking history (total pack-years), smoking status, alcohol
consumption, and blood cell subsets as covariates (Figure S1, Step 2d).

Comparison with Past Genome-Wide Association Studies (GWAS) Results

To compare study results with past uric acid-associated risk loci, we conducted a systematic
literature search. A systematic literature search of PubMed (on October 1, 2019) identified studies
addressing the relationship between genetic loci and uric acid levels. The following search terms were
used: ‘'GWAS’ and “uric acid’. Studies were included if they were written in English and contained
data on loci associated with uric acid levels. No limitation was placed on ethnicity. Review articles
and case reports were excluded. Selected articles were screened for potential uric acid-associated loci.
Only genome-wide significant loci (P <5 x 10) related to uric acid levels were retained (Figure S1,
Step 2e).

Genetic and Methylation Quantitative Trait loci (meQTL) Analysis and Causal Inference Test

To eliminate epigenetic associations between gout and CpG site methylation confounded by
genetic factors, we conducted methyl-quantitative trait locus (meQTL) analyses and causal inference
tests of variants within 20000 base pairs of CpG, similar to previous studies (Figure S1, Step 3) [33,34].
Briefly, we first retrieved variant information from UCSC dbSNP version 151 track from UCSC.
Variants that were located within 20000 base pairs of CpG of interest were reserved. Genotyping
results of respective variants were obtained from whole genome sequencing. Next, we evaluated the
associations between genetic variants and methylation level of a CpG site, adjusting for sex, age,
smoking history (total pack-years), smoking status, alcohol consumption, and cell compositions.
Additionally, we also tested associations between variants and gout, adjusting for sex, age, smoking
history (total pack-years), smoking status, alcohol consumption, and cell proportions, and plotted
regional variant results from analysis.

For variants of concomitant associations with CpG methylation and gout, differential
methylation potentially mediated genetic association between these variants and gout (Figure S3), as
demonstrated in past study of rheumatoid arthritis [34]. Thus, we conducted causal inference test
(Figure S1, Step 3b) [34,35]. The causal inference test involved a series of conditional probability tests
to determine if the association between variant and gout was mediated by CpG methylation, in this
case, by testing for the following conditions: (a) variant was associated with gout; (b) variant was
associated with CpG methylation after adjusting for gout; (c) CpG methylation was associated with
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gout after adjusting for variant; and (4) variant was independent of gout after adjusting for CpG
methylation. These four conditions had to be met to produce a significant causal inference test that
supported the causal structure of an variant-CpG methylation-gout relationship (Figure S3). If not,
variants possibly confounded associations of CpG methylation with gout.

Methylation Correlation of Methylated CpG Positions

After identifying CpG sites whose methylation was associated with gouty inflammation, we
applied coMET to estimate DNA methylation correlation between CpG sites (Figure S1, Step 4a) [36].
We searched for nearby CpG sites located in TS51500, TS5200, and 5'UTR. A regional plot of the
epigenetic-phenotype association results, the estimated DNA methylation correlation between CpG
sites (co-methylation), and the genomic context was generated to visualize the results.

Functional Localization of Differentially Methylated CpG Sites in Monocytes

To characterize the biological relevance of differentially methylated CpG sites, the WashU
epigenome browser (https://epigenomegateway.wustl.edu/) was utilized as the annotation database
to inspect chromatin modifications and histone acetylation patterns of monocytes in the vicinity of
CpG sites of interest [37]. We retrieved DNase footprinting patterns in the region of our association
results since DNase hypersensitivity implied open chromatin structure, the usual characteristics of
active regulatory elements [38]. CpG regions were also aligned against ChIP-seq data for acetylated
and methylated lysine variants of histone H3 (H3K4mel, H3K4me3, H3K9%ac, and H3K27ac), the
histone code of active regulatory regions [39]. Locations of differentially methylated sites with respect
to DNase and histone code of monocytes was visualized in WashU’s epigenome browser (Figure S1,
Step 4b).

Transcription Factor Mapping

Altered DNA methylation leads to transcriptional dysregulation through altered transcription
factor binding [40]. To identify potential involved transcription factors, we combined MoLoTool with
ReMap (Figure S1, Step 5) [41,42]. For the CpG sites surviving above analysis, we downloaded DNA
sequence around each surviving CpG site from Ensembl BioMart (GRCh38.p13 assembly) and
executed MoLoTool to identify transcription factors that bound surviving CpG sites (Figure S1, Step
5a) [41,43]. We utilized the recommended default threshold of P-value 0.0005 [41]. We also used
ReMap that collected high-quality transcription factor binding regions from thousands of ChIP-seq
and ChIP-exo datasets [42]. We retrieved transcription factor binding sites in
monocytes/macrophages (CD14+ cells [44], macrophage, monocyte-derived macrophage (MDM),
MOLM-13 [44,45], MOLM-14 [45,46], monocyte, NOMOI1 [47], MV4-11 [44,48], THP-1 [44,47], and U-
937 [49]) in the ReMap database and intersected transcription factor binding sites of
monocytes/macrophages with surviving CpG sites (Figure S1, Step 5b). Transcription factors
identified by MoLoTool and ReMap were summarized and plotted.

Gene Expression Omnibus (GEO) Data Analysis

To elucidate the potential functions of differentially methylated genes, we retrieved past
expression microarray data from the GEO repository for further analysis. Briefly, GEOquery was
utilized to download a corresponding SeriesMatrix file and platform annotation files via FTP from
corresponding GEO datasets [50]. Expression levels of various genes were extracted from
downloaded SeriesMatrix files that were inputs of differential expression analysis. Limma
Bioconductor libraries were used to calculate the statistical significance of expression level changes
of interested genes between different conditions [51].
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Table S1. Characteristics of study participants.

Characteristics Participants with Gout (n=69) Participants without Gout (1 = 1455) p
Age (years) 52.58 +10.98 49.16 +11.15 0.0128
Sex, male/female 60/9 683/772 <0.0001
Uric acid (mg/dl) 7.13+1.96 5.53+1.39 <0.0001

Hyperuricemia (uric acid >6 mg/dl) NA 494 (33.95%) -
Total cholesterol (mg/dl) 196.70 + 35.78 194.50 + 35.49 0.6199
HbA1c (%) 5.96 +0.78 5.71+0.73 0.0063
Body mass index 26.05 + 3.99 24.26 +3.57 <0.0001

The results were expressed as mean + standard deviation. HbAuc: glycosylated hemoglobin. NA: not applicable.
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Table S2. Significant CpG sites that were mapped to genes not implicated in IL-1p production nor gouty inflammation.

CpG site

A2

P

Chr

Position®

Genes

Genomic Features

Biologic functions

cgl10881514

cgl1168446

cg07173100

cg08086731
cg01334522

cg18110444

cg19648955

cg14706579

g11932445

g08986653
g07285807

cg21194499

cg12250142

cg01120514

cg15926342

0.89%

0.87%

1.09%

-1.41%

-0.80%

1.04%

0.87%

1.28%

0.86%

0.92%

-1.58%

0.74%

-0.94%

1.18%

0.86%

5.50x107

1.25x105

3.07x10-¢

7.93x10-6

1.84x10-¢

1.94x10-6

1.68x10-¢

6.34x10¢

1.09x10-

1.25x10

1.53x10-¢

1.12x106

7.47x107

1.07x10-¢

5.41x10

1

64239618

94312877

3606140

62429249

105720678

136743460

177134095

203736710

219263228

40498475

49235826

52188578

15657883

25314414

171881757

ROR1

BCAR3

RNASEH1

B3GNT2

UTAT33

DARS

MTX2

ICAIL

CTDSP1

RPL14

CCDC36

WDR51A

FBXL5

ZCCHC4

SH3PXD2B

TSS5200

TSS200

TSS1500

5'UTR

TSS1500

TSS1500

TSS200

TSS1500

TSS1500

TSS1500

TSS200

5'UTR

TSS1500

5'UTR

TSS1500

regulates cells proliferation and apoptosis [1],
migration [2], invasion [3], and drug resistance [4]
is associated with proliferation, migration, invasion,
drug resistance of cancer [5], and contributes to cancer
prognosis, diabetes, and body mass index [6-8]
degrades RNA:DNA hybrid, rescues DNA damage
and replication stress [9-11], and is implicated in
progressive external ophthalmoplegia (PEO),
mitochondrial encephalomyopathy, and type 1
diabetes [12-14]
reduces proliferation of T cells/B cells [15] and
contributes to rheumatoid arthritis and psoriatic
arthritis [16,17]
unknown
is associated with leukodystrophy hypomyelination
with brainstem and spinal cord involvement and leg
spasticity (HBSL) [18]
regulates apoptosis [19] and microfilament formation
[20]
is implicated in spermiogenesis [21] and
cardiovascular disease [22,23]
blocks cell cycle progression, angiogenesis,
tumorigenesis [24,25], and regulates triacylglycerol
synthesis [26]
loss of heterozygosity in lung and oral cancer [27] and
promotes cancer cells migration and invasion [28]
is essential for DNA double strand break formation
[29]
is associated with fat mass, insulin resistance, and
dwarfism [30]
participates in iron metabolism, cell proliferation,
migration, invasion [31,32], cytotoxic drug resistance,
DNA damage response [33,34], protein ubiquitination
and degradation [35,36], and is associated with
Parkinson's disease [37]
mediates ribosomal RNA methylation [38] and
attention deficit hyperactivity disorder risk [39]
drives extracellular matrix degradation, cell migration,
Frank-Ter Haar syndrome, and glaucoma [40-42]
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823066234

cg09341695

cg00609363

g10750989
g17234073

cg27528426

cg00269643

cg00213189

€g23371350
cg21169617

cg13332774

cg08295826

cg16550453

cg03544918

1.03%

-1.15%

1.03%

0.50%
1.23%

0.35%

0.94%

-1.01%

-0.95%
0.90%

0.30%

-0.79%

-1.44%

0.51%

4.50x10

2.71x107

1.69x10-¢

9.96x10-¢
3.08x10¢

2.07x10%

3.79x10%

7.01x107

2.90x10
1.24x10-5

9.05x10-¢

1.33x10-¢

1.27x105

5.50x107

10

10

10

11

174178135

20545304

30028955

31371330
44788095

65540851

128784416

143012820

149416674
34989434

106028628

112706782

115939018

14913944

MIR4634

CDKAL1

ZNRD1

MICA
ZMIZ2

ASL

TSPAN33

CLCN1

KRBA1
DNAJB5

GSTO2

SHOC2

TDRD1

CYP2R1

TSS1500

5'UTR

TSS200

TS5200
TSS1500

5'UTR

TSS1500

TSS1500

5'UTR
TSS1500

TSS200

5'UTR

TSS200

TSS5200
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is differentially expressed in rheumatoid arthritis [43]
is associated with insulin secretion and diabetes risk
[44-46], inhibits growth hormone synthesis [47], affects
anti-tumor necrosis factor (TNF) response [48],
cholesterol efflux [49], adipocyte differentiation and
mitochondrial function [50,51], vertebral fracture and
synovitis-acne-pustulosis-hyperostosis-osteitis
(SAPHO) syndrome [52,53]
modulates tumor growth [54], drug resistance [55], and
is associated with human immunodeficiency virus
(HIV) disease progression [56] and aspirin-induced
bronchoconstriction [57]
participates in activation of NK cells and T cells and
type 1 diabetes [58-60]
promotes cell growth [61]
is involved in nitric oxide (NO) production and urea
cycle disorder [62,63], and modulates cell growth [64],
apoptosis, migration [65], and angiogenesis [62]
regulates ADAM10 function and Notch signaling [66]
is involved in various neuromuscular disorder,
including myotonia congenita [67], paroxysmal
kinesigenic dyskinesia [68], and statin-associated
myopathy [69]
is implicated in familial early-onset dementia [70]
regulates cardiac hypertrophy [71]
contributes to zygotic development [72], malignancy
susceptibility and prognosis [73-78], neurologic
disorders [79-82], pulmonary function and related
disorder [83-85], cardiovascular diseases [86], hepatic
failure [87], organ transplant rejection [88,89],
hypothyroidism [90], arsenic-induced skin lesions [91],
end-stage renal disease [92], and cataract [93]
regulates cancer cells autophagy, proliferation,
migration, invasion [94-96], neurite outgrowth and
neurodevelopment disorder [97,98]
functions in piRNA biogenesis, retrotransposon
silencing [99], and determines risk of spermatogenic
impairment [100]
is implicated in ricket [101], multiple sclerosis [102],
hepatitis B treatment response [103], Vogt-Koyanagi-
Harada disease [104], cardiovascular disease [105,106],
diabetes [107,108], cell proliferation [109], intractability
of Graves disease [110], and asthma [111]
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cg11558328

cgl11766552

cg10043393

cg19649564
cg21638242

cg06405045

cg03916864

cg10362742

cg23235217
cg10769343

cg13774948
cg24547356

cg00570642

cg18129863
cg18315103

cg10274403

0.97%

1.11%

-1.44%

0.93%
-1.56%

0.90%

0.87%

1.07%

0.36%
0.96%

1.11%
0.15%

1.02%

1.06%
0.46%

1.07%

1.17x10°

6.41x10-¢

6.94x10-¢

1.08x10-5
3.28x10%

3.02x10-

1.34x105

1.53x10-¢

1.21x105
3.03x10-¢

1.49x10-¢
1.23x10-5

1.26x10¢

1.02x10-5
9.61x10-¢

6.12x107

11

11

11

11
11

12

12

13

13
14

14
14

16

16
16

16

46722331

65547881

83354605

124932892
134257617

31479141

109535384

31736223

100741026
24617188

53019342
103995608

30022576

30886426
67571472

84178812

ARHGAP1
(CDC42GAP)
(112)

AP5B1

DLG2 (PSD93)
[120]

SLC37A2
B3GAT1

FAMG60A

UNG

HSPHI (HSP105,
HSP110) (147-
148)
PCCA
PSME2 (PA28B)
(151)

TXNDC16
TRMT61A

DOC2A

MIR762HG
FAMG65A

LRRC50
(DNAAFI) [159]

TSS1500

TSS200

5'UTR

TSS200
5'UTR

TSS200

TSS1500

TSS200

TS51500
TSS1500

TSS200
5'UTR

TSS200

TSS1500
5'UTR

TSS200

regulates proliferation, migration, invasion [112],
epithelial-to-mesenchymal transition [113],
differentiation [114], aging [115], apoptosis [116], and
platelet secretion [117]
is involved in atopic march and psoriasis [118,119]
inhibits cell division, migration, and is implicated in
hemangioblastoma [121,122]; regulates distribution of
ion channels within neuronal membranes [123],
stabilizes synapse and neuron network activity
[120,124], is associated with various aspects of
neuropsychiatric development [125-128],
schizophrenia, bipolar, autism spectrum disorder [128—
130], Parkinson's disease, migraine [131,132], and
incriminated in phospholipid level and glucose
homeostasis [133,134], myopia, primary open-angle
glaucoma, and chronic obstructive pulmonary disease
[135,136]
is upregulated upon macrophage differentiation [137]
is involved in N-glycosylation, non-syndromic facial
cleft, and psychosis [138-140]
regulates DNA methylation and histone acetylation
[141,142], cell proliferation, migration, invasion [143],
and is associated with diabetes risk [144]
contributes to class-switch recombination [145] and
chemotherapy resistance [146]

regulates cancer growth [147], apoptosis [148], and
surface protein expression [149]

contributes to propionic acidemia [150]
is involved in carcinogenesis [151]

an endoplasmic reticulum (ER) luminal glycoprotein
[152]
is involved in RNA methylation [153]
is involved in exocytosis and insulin secretion
[154,155], brain development, and schizophrenia
[156,157]
unknown
regulates Golgi reorientation during cell migration
[158]
acts as a tumor suppressor [159] and mutation leads to
primary ciliary dyskinesia [160]
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cg10810352

cg04329264

€g26963795

cg11295144

cg24142633

cg09288233

cg21486148

cg14700108

g10105623
cg15592828
cg17758280

cg04483623

0.27%

0.46%

1.32%

1.02%

-1.06%

1.00%

-0.74%

-1.69%

-0.72%
-0.85%
0.85%

0.84%

8.98x10-¢

7.82x10¢

1.56x105

3.85x10-¢

4.39x10¢

4.88x10-

6.03x10-¢

1.90x10-¢

5.93x10
8.16x107
7.80x10-6

1.51x105

16

16

17

17

17

18

19

19

19
20
22

22

87417434

89557219

2206215

33447001

54893277

3449455

1070688

2637722

34893958
36890518
29702766

29949575

FBXO31

ANKRD11

SRR (Serine
racemase) [172]

RAD51L3
(RAD51D) [188]

C17orf67

TGIF1 (TGIF)
[192]

HMHA1

GNG7

PDCD2L
KIAA1755
GAS2L1

THOC5

TSS200

TSS1500

TSS1500

TSS200

TSS200

TSS1500

TSS1500

5'UTR

TSS1500
TSS1500
TSS1500

5'UTR

participates in various aspects of tumorigenesis [161—
164] and neuronal morphogenesis and migration [165]
contributes to neural development [166,167] and
neurodevelopment disorder [168], various aspects of
tumorigenesis [169,170] and bone homeostasis [171]
participates in cells migration, invasion,
neovascularization [172,173], neurologic functions
(synaptic plasticity, cerebellar development, neuron
activation, long-term potentiation, sleep regulation
[174-178]), and is implicated in various
neuropsychiatric disorder (post-traumatic disorder,
sociality deficits, substance abuse, depression [179—
182], migraine, neuropathic pain [183,184], cognitive
decline [185]) and glucose homeostasis, diabetes, and
diabetic retinopathy [185-187]
protects against chromosome damage and is associated
with hepatocellular carcinoma [188,189]
determines body height and predisposition to
adolescent idiopathic scoliosis [190,191]
modulates transforming growth factor (TGF)-3
signaling [193], proliferation, migration, invasion
[194,195], angiogenesis [196], bone remodeling,
chondrogenesis [197,198], fibrosis [199], metabolism
[200-202], and contributes to neurodevelopment
disorder [203,204], chronic otitis media [192], colistin
nephrotoxicity [205], and myopia [206]
regulates proliferation, migration, invasion, and
endothelial barrier function [207,208]
inhibits proliferation and differentiation [209,210], and
is implicated in end-stage kidney disease [211], and
neuropsychiatric disorder such as stroke [212] and
depression [213]
promotes 3 cell apoptosis [214]
modulates levels of eicosapentaenoate [215]
mediates centrosome dynamics and disjunction [216]
is responsible for nuclear RNA export [217] and
regulates cell death, differentiation, proliferation,
migration [218,219], synapse maintenance [220],
glucose and high density lipoproteins (HDL) levels
[221,222]
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Chr: chromosome. *Methylation levels of gout minus methylation levels of non-gout after adjusting for sex, age, smoking history (total pack-years), smoking status,

alcohol consumption, and cell subsets. PPositions of the CpG sites in hg19. <Gene names and their alias.
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Table 3. Uric acid-associated loci with genome-wide significance (P < 5x10%) identified in the past
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9508214

9511324

9542759

9552965

9559218

9560062

9561639

9561739

9561759

SFMBTI1
SFMBTI1
SFMBTI1
SFMBTI1
SFMBTI1
SFMBTI1
SFMBTI1
SFMBTI1
SFMBTI1
SFMBTI1
SFMBTI1
SFMBTI1
3" of AC096887.1
3" of AC096887.1
SLC25A26
SLC25A26
ETV5
BCL6
5’ of RN55153
5’ of RN55153
5’ of RN55153
5’ of DEFB131
3’ of AC116655.1
3’ of AC116655.1
3’ of AC116655.1
3’ of AC116655.1
3" of MIR54812
3" of MIR54812
5 of MIR54812
5 of MIR54812
5 of MIR54812
5 of MIR54812

5" of MIR548I12

(1]

(1]

(4]
(4]
(4]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1

31 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs13131681 4
rs6448816 4
rs12646317 4
rs11939517 4
rs4102942 4
rs1825043 4
rs7669441 4
rs9683876 4
rs13138961 4
rs12512447 4
rs10049659 4
rs1811570 4
rs6824806 4
rs6815602 4
rs16898588 4
rs6448858 4
rs4974823 4
rs12509677 4
rs13103207 4
rs2077679 4
rs4974853 4
rs7375281 4
rs11724183 4
rs4974812 4
rs11735475 4
rs6838199 4
rs6837106 4
rs10049735 4
rs10005684 4
rs9998663 4
rs13151183 4
rs13107086 4
rs10939427 4

9563930

9564484

9565838

9567260

9568478

9573740

9576926

9584058

9585147

9586313

9586764

9587999

9589427

9592093

9595751

9595918

9602719

9602724

9603672

9608089

9609115

9609506

9609894

9614598

9614926

9621333

9626304

9626409

9626897

9627053

9627066

9628088

9628538

5" of MIR54812
5" of MIR54812
5 of MIR54812
5 of MIR54812
5 of MIR54812
5 of MIR54812
5 of MIR54812
3" of AC097493.1
3" of AC097493.1
3" of AC097493.1
3" of AC097493.1
3’ of AC097493.1
3’ of AC097493.1
3’ of AC097493.1
3" of AC097493.1
3’ of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1

5" of AC097493.1

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1

32 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

1rs7693695 4
rs11939895 4
rs9291589 4
rs6842855 4
rs11731624 4
rs11737243 4
rs11733687 4
rs10939436 4
rs7440232 4
157654169 4
rs6812811 4
rs7434744 4
rs10002984 4
rs6858093 4
rs13104360 4
rs7671092 4
rs7658414 4
rs7691759 4
rs6821253 4
rs10022012 4
rs7678732 4
rs12649073 4
rs13103452 4
rs4554078 4
rs10805313 4
rs9685887 4
19291607 4
rs6858393 4
rs13136075 4
rs6448974 4
rs9684176 4
rs12501880 4
rs11730320 4

9629380

9630402

9633410

9633990

9637608

9641272

9643374

9647135

9651744

9654071

9672000

9672688

9680733

9681650

9684804

9687441

9687969

9688014

9690731

9693182

9693253

9694490

9694662

9701544

9703061

9706342

9708798

9709577

9714968

9715105

9716386

9717975

9719901

5" of AC097493.1
5" of AC097493.1

5 of AC097493.1

5

5" of AC097493.1
5" of AC097493.1
5" of AC097493.1
5" of AC097493.1

5" of AC097493.1

 of AC097493.1
 of AC097493.1
 of AC097493.1
" of AC097493.1
" of AC097493.1
" of AC097493.1

" of AC097493.1

5
5
5
5

3/

5
5
5
5

3’

of SLC2A9
of SLC2A9
of SLC2A9
of SLC2A9

of SLC2A9

" of SLC2A9
" of SLC2A9
" of SLC2A9
" of SLC2A9
" of SLC2A9
" of SLC2A9
" of SLC2A9

" of SLC2A9

of SLC2A9
of SLC2A9
of SLC2A9
of SLC2A9

of SLC2A9

(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

33 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs11727674 4
rs11724606 4
rs7659176 4
rs10939472 4
rs12645989 4
rs13121465 4
rs13136217 4
rs13128435 4
rs12647851 4
rs2037313 4
rs7685513 4
rs13127001 4
rs6811848 4
rs7684214 4
rs12645163 4
rs7675599 4
1rs7667385 4
rs6832128 4
rs6448981 4
rs1818670 4
rs12508809 4
rs6834270 4
rs6834512 4
rs6834697 4
rs11727873 4
rs10011621 4
rs13140817 4
rs11733815 4
rs11734974 4
rs11729600 4
rs7655090 4
rs11731100 4
rs10939504 4

9719981

9720444

9721066

9721616

9722133

9722275

9722292

9723672

9724519

9724711

9728599

9731215

9732161

9734585

9735520

9736516

9736696

9738151

9740325

9745390

9748034

9756710

9756836

9756914

9758469

9760239

9762975

9764282

9764564

9764686

9765875

9767180

9767370

3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9
3" of SLC2A9

3" of SLC2A9

(1]
(1]
(11
(1]
(1]
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1
(1
(1
(8]
(1
(1
(1
(1
(1

(1]

34 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs11732272 4
rs10939507 4
rs10939514 4
rs10939515 4
rs10033951 4
rs2867383 4
rs1850744 4
rs7685396 4
rs1850739 4
rs13106539 4
rs6449000 4
rs2280207 4
rs2280208 4
rs938556 4
rs1519097 4
rs1533615 4
rs1519096 4
rs7664572 4
rs12500086 4
rs1519095 4
rs2280333 4
rs1401438 4
rs13148356 4
rs1519094 4
rs13141706 4
rs6855095 4
rs1107912 4
154697892 4
rs1980220 4
rs4697893 4
rs6822889 4
rs4621429 4

rs4697895 4

9768258

9768823

9773196

9773296

9779580

9787935

9790712

9794724

9797343

9797703

9798612

9799776

9800043

9802366

9802853

9804524

9805872

9808709

9809859

9810931

9811133

9814456

9817070

9817286

9818345

9819977

9820179

9823837

9824636

9826183

9826757

9826870

9828484

3" of SLC2A9
3" of SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9

SLC2A9

(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

35 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs1401440 4
rs1464258 4
rs16889260 4
rs16889264 4
rs12505312 4
rs10939552 4
rs1914874 4
rs10031303 4
rs950310 4
rs10939558 4
rs7683831 4
rs13141635 4
rs1976792 4
rs13119059 4
rs11721988 4
rs2176644 4
rs6812007 4
rs4697898 4
rs4697899 4
rs6831796 4
rs6826806 4
rs4507358 4
rs4697900 4
rs9684729 4
rs4697903 4
rs2292917 4
rs2139243 4
rs883041 4
rs13105954 4
rs939134 4
rs884573 4
rs1048252 4

rs1568318 4

9832512

9834107

9834896

9834999

9837090

9838548

9839490

9841690

9842850

9844162

9845079

9845985

9846309

9847860

9848899

9849528

9850220

9851827

9851875

9852898

9856469

9857956

9859976

9862036

9865426

9867277

9867502

9868346

9868417

9868593

9869734

9870535

9871541

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

(1]
(1]
(11
(11
(11
(1
(6]
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(8]
(8]
(11
(11
(8]
(11
(1
(1
(1
(6]
(1
(1
(6]
(1
(1

(]

36 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs16889842 4
rs2867394 4
rs13148571 4
rs12647883 4
rs1519098 4
rs6824636 4
rs6449090 4
rs10939599 4
rs10939600 4
rs9993652 4
rs6818572 4
rs1107710 4
rs938563 4
rs938562 4
rs10939602 4
rs4697692 4
rs12644047 4
rs7669444 4
rs4697693 4
rs10939605 4
rs4697694 4
rs6449097 4
rs13115121 4
rs13129868 4
rs12505366 4
rs13122026 4
rs6449100 4
rs4697910 4
rs11732681 4
rs11737685 4
rs6829755 4
rs7694136 4

rs2280202 4

9872013

9872475

9873855

9878464

9881158

9881851

9884536

9886860

9886931

9888849

9889448

9890708

9890998

9891031

9892102

9893197

9893403

9893577

9895860

9896293

9896642

9896734

9897342

9897372

9897520

9898207

9901563

9901874

9902876

9903121

9903518

9908791

9909295

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(6]
(1
(1
(6]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(6]
(1
(1

(1]

37 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs2280205 4
rs11734893 4
rs13103429 4
rs13108825 4
rs11722228 4
rs4697695 4
rs10516194 4
rs10805346 4
rs874432 4
156823877 4
rs3733591 4
rs16890979 4
rs938564 4
rs734553 4
rs6832439 4
rs938553 4
rs938554 4
rs938555 4
rs10939614 4
rs13129697 4
rs6838021 4
rs881971 4
1rs737267 4
rs6855911 4
rs7670751 4
rs4447863 4
rs938558 4
rs4511996 4
rs5028843 4
rs4697913 4
rs7675964 4
rs4697698 4

157669296 4

9909923

9910441

9910635

9910663

9915741

9915850

9916209

9920347

9920606

9921931

9922130

9922167

9922573

9923004

9924319

9925526

9925692

9926051

9926613

9926967

9927620

9930962

9934744

9935910

9938773

9938969

9939205

9939818

9940806

9941262

9941434

9942577

9942642

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

RP13-560N11.1

RP13-560N11.1

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

(%]
(1]
(11
(11
(11
6]
(1
[10]
6]
(1
[11]
[12]
(1
(1
[13]
(1]
(1]
(1]
(1]
(8]
(11
(11
(2]
(6]
(1
[14]
(1
(1
(1
(1
(1
(6]

(1]

38 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs149454410 4
rs4292327 4
rs12498742 4
rs6449144 4
rs4235346 4
rs4697700 4
rs4697701 4
rs16891234 4
rs4475146 4
rs2018643 4
rs1122141 4
rs4621431 4
rs4339211 4
rs7694997 4
rs7686538 4
rs4580649 4
rs998676 4
rs998675 4
rs12498150 4
rs12498956 4
rs13328050 4
rs1079128 4
rs9993410 4
rs11723439 4
rs4235347 4
rs4697914 4
rs4455410 4
rs4560411 4
rs4447861 4
rs4459990 4
rs9994266 4
rs7376948 4

rs7375587 4

9943624

9943700

9944052

9944650

9945296

9945792

9946095

9946163

9946656

9947121

9947278

9947590

9947658

9947811

9948077

9948461

9948564

9948829

9950537

9950705

9951120

9951221

9951264

9951819

9951956

9952266

9953297

9953361

9953940

9954005

9954450

9954708

9954758

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

(4]
(1]
(1
(11
(6]
6]
(1
(1
(1
(6]
(1
(1
(1
(1
(1
(1]
(1]
(6]
(1]
(6]
(6]
(11
(11
(1
(1
(8]
(6]
(1
(1
(1
(6]
(1

(1]

39 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs7378305 4
rs7375599 4
rs7378340 4
rs4519796 4
rs4311316 4
rs4481233 4
rs4314284 4
rs4312757 4
rs6814664 4
rs6449155 4
rs6449156 4
rs17245436 4
rs17185835 4
rs17185870 4
rs11724510 4
rs6815001 4
rs6849717 4
rs6849729 4
rs6843873 4
rs6850143 4
rs6844316 4
rs6834893 4
rs10001964 4
rs4515163 4
rs6449157 4
rs6449159 4
1rs7672947 4
rs17245723 4
rs11942223 4
rs6823361 4
rs6836706 4
rs6850684 4

rs10018204 4

9954893

9954918

9955198

9955936

9955971

9956079

9956096

9956145

9956228

9956547

9956712

9958169

9958180

9958214

9958583

9958662

9958719

9958732

9958788

9958924

9958977

9959123

9959275

9959603

9960442

9960498

9961368

9962218

9962765

9963127

9964251

9964380

9964570

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

(1]
(6]
(6]
(11
(6]
6]
(6]
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

40 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs6839490 4
rs6856127 4
rs6840802 4
rs6449171 4
rs6449172 4
rs6449173 4
rs6847019 4
rs7442295 4
rs6449174 4
rs9998811 4
rs7658170 4
rs6449175 4
rs7663097 4
rs7676733 4
rs10017674 4
rs7435196 4
rs6449176 4
rs6449178 4
rs6449179 4
rs7677710 4
rs7683283 4
rs7376960 4
rs6449183 4
rs4292328 4
rs4473653 4
rs7439210 4
rs13132625 4
rs13103690 4
rs13103879 4
rs6852441 4
rs6449201 4
rs6449202 4

rs1071988 4

9965000

9965443

9965633

9965998

9966036

9966105

9966249

9966380

9966422

9966477

9966593

9966610

9966791

9966956

9967053

9967556

9967843

9968684

9969117

9969517

9969974

9970570

9970691

9970962

9971058

9971749

9972163

9972778

9972879

9973744

9973894

9974043

9974638

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

(6]
(1]
(6]
(6]
(11
(1
(1
(6]
6]
(1
(6]
(1
(1
(1
(1
(1]
(1]
(6]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

41 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs4505821 4
rs62295971 4
rs16868246 4
rs13103497 4
rs13144899 4
rs13125476 4
rs11723970 4
rs11722229 4
rs882223 4
rs4364264 4
rs13131257 4
rs13145758 4
rs13125029 4
rs13125209 4
rs13115193 4
rs13125646 4
rs10003001 4
rs10033612 4
rs11723591 4
rs7660895 4
rs7680126 4
rs17246501 4
rs9992406 4
rs6849736 4
rs6836200 4
rs3733590 4
rs4385059 4
rs4502681 4
rs17187075 4
rs10011206 4
rs7678012 4
rs7663032 4
rs6449213 4

9978094

9978142

9978305

9979262

9979302

9979614

9980462

9980697

9981625

9981683

9981889

9981997

9982029

9982044

9982191

9982330

9984475

9985006

9985398

9985445

9985596

9985710

9986288

9986783

9986915

9987226

9989233

9990172

9990328

9991955

9993772

9993838

9994215

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

(1]
[11]
(11
(11
(11
(1
(1
(1
(1
(1
[13]
(1
(1
(1
(1
[14]
(1]
(1]
(1]
[13]
(6]
(6]
(11
(1
(1
[15]
(6]
(1
(1
(1
(1
[16]

[17]

42 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

153775948 4
rs12499857 4
rs3796842 4
rs9998739 4
rs13111638 4
rs4547795 4
rs4529048 4
rs3733588 4
rs3733587 4
rs7669607 4
rs16891971 4
rs10939650 4
rs13113918 4
rs10008035 4
rs7696536 4
1rs7678287 4
rs1014290 4
157696895 4
rs9991278 4
rs4622999 4
rs7657096 4
rs17247314 4
rs10023068 4
rs6853437 4
rs10022499 4
rs9291640 4
rs9291642 4
rs4543113 4
rs6845554 4
rs3756236 4
rs6827754 4
rs13128385 4

rs13133766 4

9995182

9995376

9995851

9996509

9996890

9997060

9997112

9997303

9997434

9997801

9998376

9998440

9998493

9999335

10000236

10000501

10001861

10002425

10002665

10003395

10004000

10004743

10004832

10005435

10006537

10007086

10007275

10008305

10013173

10013463

10018153

10019563

10019732

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

RP11-448G15.1

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

[18]
(1]
(11
(11
(6]
(1

[19]
(6]
(1
(6]
(1

[12]

[14]
(1
(1

[20]

[18]
(1]
(6]
(11
(11
(11
(6]
(6]
(1
(6]

[14]
(1
(1
(1
(6]
(1

(1]

43 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs3775942 4
rs2240720 4
rs2240721 4
rs2240723 4
rs2240724 4
rs6849273 4
rs2276961 4
rs12509955 4
rs3775940 4
156826764 4
rs6856396 4
rs12506455 4
rs10939663 4
rs12506122 4
rs13146686 4
rs11722930 4
rs16892419 4
rs16892420 4
rs10006397 4
rs11727199 4
rs3733585 4
rs3822250 4
rs11731110 4
rs10939665 4
rs10012779 4
rs13139055 4
rs13115776 4
rs16892474 4
rs12508991 4
rs10029311 4
rs7679916 4
rs7349721 4

rs13101785 4

10020307

10020480

10020564

10021151

10021290

10021595

10022981

10024303

10025163

10030794

10031163

10031569

10032516

10033538

10034933

10035454

10035702

10035715

10036140

10036190

10036339

10036630

10037346

10037628

10038112

10038924

10040189

10040220

10041104

10041134

10042160

10042562

10042915

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

SLC2A9

(1]
(1]
(11
(11
(11
(1
[12]
(6]
6]
(6]
[16]
(1
(1
(1
(6]
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

44 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs13137343 4
rs13110307 4
rs13129453 4
rs4529049 4
rs4637402 4
1510939669 4
rs11734375 4
rs4608811 4
rs733175 4
rs6829727 4
rs13120348 4
rs7671266 4
rs10516198 4
rs714873 4
rs6834555 4
156820756 4
rs12506004 4
rs16868313 4
rs3775938 4
1rs7667452 4
rs4320137 4
rs4461524 4
rs11731597 4
159926 4
rs3775935 4
rs2241469 4
rs10516200 4
rs3756230 4
rs2241470 4
rs2241473 4
rs2241475 4

rs3756227 4

10043028

10044364

10044784

10045389

10045430

10045827

10046298

10049675

10050141

10051672

10053155

10056376

10059448

10059618

10062326

10062849

10066870

10068064

10069531

10072912

10072969

10074170

10075485

10076860

10077638

10080462

10082156

10083829

10084570

10085949

10086188

10087995

SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
SLC2A9
5’ of SLC2A9
5" of SLC2A9
5" of SLC2A9

5" of SLC2A9

3" of RP11-448G15.3

3" of RP11-448G15.3

3" of RP11-448G15.3

RP11-448G15.3

RP11-448G15.3

RP11-448G15.3

3’ of WDRI1

WDRI1
WDRI1
WDR1
WDR1
WDR1
WDR1
WDR1
WDR1

WDR1

(1]
(1]
(11
(11
(8]
(1
[21]
(6]
[11]
(6]
(6]
(6]
(1
(1
[11]

(6]

(1

(6]

(1

6]
(1
(6]
(1
(1
(1]
(6]
(1]
(1]
(1]
(6]

(11

45 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs2241480 4
rs734122 4
rs3796822 4
rs3822242 4
rs3822239 4
rs11727087 4
rs3796818 4
rs11726271 4
rs2241482 4
rs2241483 4
rs2241486 4
rs2241488 4
rs6830786 4
rs4697917 4
rs16868326 4
rs12499240 4
rs717615 4
rs717614 4
rs3756224 4
rs3756223 4
rs12509714 4
rs4697922 4
rs4459989 4
rs2241468 4
rs4604059 4
rs4393994 4
rs12498927 4
rs10939710 4
rs35782983 4
rs3822236 4
rs12374320 4
rs4697708 4
rs3756215 4

10089763

10089865

10093651

10094904

10095539

10096020

10097976

10098192

10099814

10099831

10101083

10101131

10101443

10101960

10102593

10103890

10104670

10104788

10105739

10105797

10107091

10110605

10112602

10113905

10115065

10115121

10115523

10116801

10117728

10119961

10120609

10121189

10121260

WDR1
WDR1
WDR1
WDR1
WDR1
WDR1
WDRI1
WDR1
WDRI1
WDRI1
WDRI1
WDRI1
WDRI1
WDRI1
WDRI1
WDR1
WDR1
WDR1
WDR1
WDR1
WDR1
WDR1
WDR1
WDRI1
WDRI1
WDR1
WDRI1
WDRI1
WDRI1

5’ of WDRI1

5’ of WDRI1

5’ of WDRI

5’ of WDRI1

(6]
(6]
(11
(11
(11
(6]
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(6]
[22]
[23]
(6]
(6]
(11
(11
(1
(6]
(1
(6]
(1
[12]
(1
(1
(6]

(1]

46 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs4697710 4
rs6825888 4
rs4235354 4
rs4235355 4
rs4235356 4
rs4311315 4
rs12506893 4
rs10516201 4
rs4697924 4
154697926 4
rs4444830 4
rs4456954 4
rs715979 4
rs3886038 4
rs7699512 4
rs7699671 4
rs11722989 4
rs11723016 4
rs6449286 4
rs4619888 4
rs4467562 4
rs10001106 4
rs11722643 4
rs17250843 4
rs715259 4
rs715260 4
rs7667775 4
rs10155145 4
rs12502342 4
rs12502368 4
rs12502556 4
rs10009493 4
rs12501597 4

10122649

10122734

10122942

10123078

10123106

10123191

10123665

10123941

10124239

10124567

10124819

10124838

10125242

10125255

10125808

10125874

10126139

10126189

10126699

10126978

10127141

10127441

10127484

10127978

10128071

10128146

10128536

10128800

10129916

10129953

10130505

10132047

10132137

5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI
5’ of WDRI1
5’ of WDRI1
5’ of WDRI

5’ of WDRI1

(1]
(6]
(11
(11
(11
(11
(1
(6]
(6]
(6]
(6]
(1
(1
(6]
(1
(1]
(6]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

47 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs6449289 4
rs881641 4
rs881642 4
rs881643 4
rs17197769 4
rs1109472 4
rs11938608 4
rs4358401 4
rs873984 4
rs4399989 4
rs4315785 4
rs4235357 4
rs12507725 4
rs17198113 4
rs11732828 4
rs10939722 4
rs10939723 4
rs17198197 4
rs6449300 4
rs6850516 4
rs10025456 4
rs10022911 4
rs10020887 4
rs10012288 4
rs4533775 4
rs17198547 4
rs10805356 4
rs4473652 4
rs10028503 4
rs10015494 4
rs10028937 4
rs10015872 4
rs17251963 4

10132543

10133747

10133873

10134117

10134336

10134448

10135849

10136807

10137125

10137388

10137607

10137756

10137790

10138470

10138746

10139047

10139105

10139157

10139551

10139978

10140259

10140551

10140751

10140953

10141404

10141419

10141602

10141617

10141927

10141990

10142366

10142410

10142561

5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI
5’ of WDRI1
5’ of WDRI1
5’ of WDRI

5’ of WDRI1

(1]
(1]
(11
(6]
(11
(6]
(1
(1
(1
(1
(1
(1
(1
(6]
(1
(1]
(6]
(1]
(1]
(11
(11
[13]
(11
(1
(1
(6]
(1
(1
(6]
(1
(6]
(6]

(]

48 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs10031453 4
rs4697713 4
rs4697930 4
rs4697714 4
rs4292329 4
rs4697931 4
rs4574408 4
rs4640669 4
rs4484300 4
rs4401449 4
rs10939730 4
rs4697933 4
rs4697715 4
rs6855657 4
rs10939732 4
rs12507586 4
rs4168 4
rs11735668 4
rs12508413 4
rs6813334 4
rs6813385 4
rs6846402 4
rs4697934 4
rs4697936 4
154697937 4
rs6826693 4
rs6840883 4
rs11721682 4
rs6827946 4
rs6827496 4
rs6847379 4
rs4697940 4
rs731069 4

10142659

10143582

10143594

10143786

10144459

10145296

10145568

10145733

10145794

10145998

10146049

10146493

10146654

10148148

10148390

10148575

10148609

10148655

10148671

10148753

10148828

10148881

10149064

10149595

10149669

10150739

10150864

10151147

10151335

10151656

10151704

10152329

10152431

5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI
5’ of WDRI1
5’ of WDRI1
5’ of WDRI

5’ of WDRI1

(1]
(1]
(11
(6]
(11
(6]
(6]
(6]
(6]
(1
(1
(1
(1
(1
(1
(1]
(1]
(6]
(1]
(11
(11
(11
(6]
(1
(6]
(1
(1
(6]
(1
(1
(1
(1

(1]

49 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs731070 4
rs747357 4
rs747356 4
rs737601 4
rs6814532 4
rs11736560 4
rs6851524 4
rs10939741 4
rs11932627 4
rs12513376 4
rs11929718 4
rs12498256 4
rs6823778 4
rs6834055 4
rs2241464 4
rs2241465 4
rs4697941 4
rs17450260 4
rs6816215 4
rs17450372 4
rs1009144 4
rs17450434 4
rs16894270 4
rs11729371 4
rs11724641 4
rs7659717 4
rs17385112 4
rs17385294 4
rs1001216 4
rs1001217 4
rs11734209 4
rs874079 4
rs7686718 4

10152582

10152878

10153051

10153233

10154554

10154872

10155041

10155346

10156177

10156222

10156321

10156544

10158163

10158511

10158961

10159020

10160862

10163789

10164027

10164344

10164931

10164961

10165779

10165957

10166994

10167217

10167532

10168447

10168849

10168999

10170371

10171105

10171487

5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI
5’ of WDRI1
5’ of WDRI1
5’ of WDRI

5’ of WDRI1

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(6]
(1
[11]
(1
(1
(1]
(6]
(1]
(1]
(11
(11
(11
(11
(6]
(1
(1
(1
(1
(1
(1
(1
(1

(1]

50 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs4697948 4
rs4697950 4
rs2080076 4
rs2098234 4
rs6835689 4
rs55672974 4
rs10034405 4
rs4697718 4
rs4697719 4
rs4697721 4
rs4697954 4
rs10017447 4
rs10024152 4
rs2903827 4
rs2868414 4
rs4697724 4
rs17385872 4
rs16894579 4
rs10033955 4
rs11737347 4
157657551 4
rs6449342 4
rs4273473 4
rs11724112 4
rs6811287 4
rs723663 4
rs12500891 4
rs4697956 4
rs4697957 4
rs4697958 4
rs887735 4
rs887734 4
rs887733 4

10171567

10171644

10171945

10172113

10172479

10173696

10173696

10174139

10174158

10174217

10174529

10175536

10175689

10175872

10177120

10177818

10178168

10178217

10178556

10178922

10179309

10179769

10180622

10180643

10180823

10181374

10181387

10181672

10182254

10182556

10182845

10182913

10183108

5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
WDR1-
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI
5’ of WDRI1
5’ of WDRI1
5’ of WDRI

5’ of WDRI1

(1]
[11]
(11
(11
(11
6]
(8]
(8]
(6]
(1
(8]
[11]
(8]
(1
(1
[11]
(6]
(1]
(1]
(11
(11
(11
(6]
(1
(1
(6]
(6]
(1
(1
(1
(6]
[11]

(1]

51 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs887732 4
rs887731 4
rs887729 4
rs887728 4
rs887727 4
rs887725 4
rs10025980 4
rs11723976 4
rs11724092 4
rs11722345 4
rs4697960 4
rs4697961 4
rs4697726 4
rs56391253 4
rs4697727 4
rs956312 4
rs956311 4
rs4697962 4
rs11721530 4
1rs62285986 4
rs4697963 4
rs4697964 4
rs4697965 4
rs4697966 4
rs28496435 4
rs11726987 4
rs10000104 4
rs2215691 4
rs6449351 4
rs2159865 4
rs10489080 4
rs2159864 4
rs6832085 4

10183117

10183186

10183611

10183798

10183819

10183895

10185799

10186251

10186604

10186799

10187263

10187373

10187395

10187580

10187922

10188326

10188381

10188832

10189162

10189213

10189483

10189812

10190058

10190074

10190318

10190792

10191766

10192108

10192744

10193287

10193427

10193604

10194270

5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI
5’ of WDRI1
5’ of WDRI1
5’ of WDRI

5’ of WDRI1

(1]
(1]
(6]
(11
(11
(11
[11]
[11]
[11]
(1
(1
[11]
[11]
[11]
(6]
[22]
(6]
[11]
(6]
[11]
[11]
(11
(6]
(6]
[11]
[11]
[11]
[11]
[11]
[11]
(6]
(1

[11]

52 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs6826383 4
rs4697728 4
rs917825 4
rs1860903 4
1929575 4
rs917823 4
rs66769576 4
rs6836606 4
rs4697968 4
rs4697969 4
rs11726996 4
rs2080075 4
rs55878266 4
rs55775442 4
rs4697729 4
rs4697730 4
rs4697731 4
rs4697971 4
rs4697972 4
rs1990469 4
rs4697732 4
rs2868416 4
rs2868420 4
rs4697973 4
rs10489079 4
rs6858209 4
rs9283699 4
rs10030776 4
rs10030782 4
rs9990501 4
rs10939766 4
rs16894893 4
rs4697974 4

10194504

10196638

10196761

10196853

10196886

10197225

10197663

10198086

10198628

10198981

10199139

10199448

10199948

10200204

10200401

10200496

10200718

10200860

10201503

10201652

10201873

10202574

10202997

10203152

10203963

10204157

10204189

10204475

10204496

10204593

10204970

10205595

10205718

5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI
5’ of WDRI1
5’ of WDRI1
5’ of WDRI

5’ of WDRI1

(1]
(1]
(6]
(11
(11
(11
[11]
[11]
(6]
(8]
[11]
(1
[11]
[11]
(1
(6]
[11]
(1]
[11]
[11]
(11
(11
[11]
[11]
(1
(1
(1
(1
(1
[11]
(6]
(1

[11]

53 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs231 4
rs17455117 4
rs6449355 4
rs17389602 4
rs7690319 4
rs10026434 4
rs11734623 4
rs6826185 4
rs6812780 4
rs6826450 4
rs6845818 4
rs6855489 4
rs11947517 4
rs4697977 4
rs2080072 4
rs11734783 4
rs917821 4
rs11727366 4
rs10023177 4
rs1978274 4
157675945 4
156853056 4
rs10010656 4
rs11732042 4
rs4697983 4
rs10939801 4
rs11730940 4
rs10025702 4
rs2024282 4
rs2024281 4
rs6449395 4
rs7661555 4
rs17392044 4

10205848

10206204

10206731

10206926

10207061

10208128

10208303

10208656

10208725

10208778

10208794

10208888

10209251

10210653

10235622

10240663

10241132

10244841

10244955

10245087

10245340

10245898

10246327

10246448

10247248

10247512

10247893

10248174

10249688

10249751

10249877

10250026

10250340

5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI
5’ of WDRI1
5’ of WDRI1
5’ of WDRI

5’ of WDRI1

(1]
(1]
(11
(11
[11]
[11]
[11]
[11]
(6]
(6]
(6]
(6]
(6]
(1
(1
(6]
(1]
(1]
(6]
(11
(11
(6]
(11
(1
(1
(6]
(1
(6]
(1
(1
(1
(6]

(1]

54 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs1017124 4
rs12509424 4
rs1860896 4
rs1860895 4
rs16895216 4
rs11735543 4
rs11735623 4
rs10029208 4
rs6838644 4
rs4522862 4
rs4406017 4
rs11724760 4
rs4697984 4
rs12513165 4
rs2192101 4
rs2192100 4
rs4697986 4
rs4697736 4
rs17406107 4
rs4697995 4
rs929577 4
rs759031 4
rs17472370 4
rs10489076 4
rs13134726 4
rs12505222 4
rs7676442 4
rs10489074 4
rs10489073 4
rs17407324 4
rs10489072 4
rs10939814 4
rs10489071 4

10250399

10250503

10250777

10250779

10250983

10251652

10251925

10252005

10252871

10253015

10253169

10254162

10254550

10256577

10258057

10258373

10258968

10259834

10263380

10264276

10264888

10265433

10270131

10270848

10271119

10271136

10272591

10272605

10272788

10273043

10273244

10273329

10273549

5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDRI1
5’ of WDRI1
5’ of WDRI1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDR1
5’ of WDRI
5’ of WDRI1
5’ of WDRI1
5’ of WDRI

5’ of WDRI1

(6]
(1]
(11
[11]
(11
(11
[11]
(1
(1
(1
(1
[11]
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(6]
(11
(11
(1
(1
(1
(1
(1
(6]
(6]
(1
(1

(1]

55 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs2192095 4
rs4697998 4
rs4697999 4
rs17407555 4
rs1860911 4
rs1860910 4
rs10805364 4
rs6823180 4
rs6833142 4
rs10489070 4
rs12510549 4
rs4698000 4
rs6836916 4
rs11736814 4
rs16895836 4
rs7435841 4
rs10489069 4
rs10032742 4
rs4698001 4
rs1860909 4
rs17474174 4
rs2159868 4
rs4698005 4
rs4697740 4
rs16895984 4
rs4698009 4
rs4698014 4
rs17409460 4
rs7685241 4
rs12640013 4
rs10939818 4
rs17475334 4
rs11932349 4

10274173

10274626

10274934

10274994

10275057

10275470

10275518

10275831

10275982

10276352

10276467

10277467

10277792

10277869

10278349

10278552

10278668

10278893

10279413

10279557

10281411

10283560

10283627

10284565

10284727

10284993

10286301

10286427

10286665

10286687

10286962

10287170

10287251

5

5

5’

5

5

5

5

5

5

5

5

5

5

37

37

37

37

37

" of WDRI1
" of WDRI1
of WDR1
" of WDR1
" of WDRI1
" of WDRI1
" of WDR1
" of WDR1
" of WDR1
" of WDR1
" of WDR1
" of WDRI1
" of WDRI1
" of WDRI1
" of WDR1
" of WDRI1
" of WDRI1
" of WDRI1
" of WDRI1

" of WDRI1

" of ZNF518B
" of ZNF518B
" of ZNF518B
" of ZNF518B
" of ZNF518B
" of ZNF518B
" of ZNF518B

" of ZNF518B

of ZNF518B
of ZNF518B
of ZNF518B
of ZNF518B

of ZNF518B

(1]
(1]
(11
(11
(11
(11
[13]
(1
(1
[24]
(6]
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
6]
6]
[13]
(1
(1
(1
[11]
(1

(6]

56 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs10489068 4
rs11945358 4
rs17475461 4
rs7670709 4
rs11937220 4
15757628 4
rs7692559 4
rs6449438 4
rs2024280 4
rs2192094 4
rs11730631 4
rs11731652 4
rs917827 4
rs6839820 4
rs11728055 4
rs1860907 4
rs6856707 4
rs17410735 4
rs4698017 4
rs4697744 4
rs11732729 4
rs2080077 4
rs2098236 4
rs6834574 4
rs10939829 4
rs7683755 4
rs10014800 4
rs2868937 4
rs4698023 4
rs4698025 4
rs7689060 4
rs1468692 4
rs991458 4

10287268

10287559

10287677

10288932

10289874

10290297

10290726

10291063

10291813

10291968

10292968

10292984

10295500

10296114

10296298

10296699

10297330

10297447

10298094

10298147

10300316

10300382

10300472

10300814

10300819

10301757

10302493

10303081

10304726

10305157

10305463

10305775

10308756

3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B

3" of ZNF518B

(6]
[11]
(11
[11]
(6]
[11]
(1
(1
(6]
(1
6]
(1
(1
[11]
(6]
(1]
[11]
(1]
[11]
[11]
(11
(11
(11
(1
(1
(1
[11]
(1
(1
(1
(6]
(1

(1

57 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs9991653 4
rs7436833 4
rs6449449 4
rs6449450 4
rs12511337 4
rs6449451 4
rs6449452 4
rs4698028 4
rs4698029 4
rs2192093 4
rs6810699 4
rs727995 4
rs727996 4
rs714436 4
rs2868939 4
rs17477561 4
rs4698031 4
rs6449453 4
rs17418478 4
17666514 4
rs17418533 4
rs6449454 4
rs11722185 4
rs1860905 4
rs11737588 4
rs4698033 4
rs4697748 4
rs12506560 4
rs12506625 4
rs993173 4
rs9291683 4
rs17478453 4
rs993172 4

10310495

10311074

10311707

10311887

10311972

10312073

10312112

10312216

10312798

10313106

10314025

10314177

10314188

10314667

10314921

10315096

10315921

10316834

10316851

10316879

10316941

10317381

10317482

10318836

10319007

10319571

10319699

10322032

10322185

10323935

10324160

10324312

10324361

3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B

3" of ZNF518B

(1]
(1]
(11
[11]
(6]
(6]
(1
(6]
(6]
6]
6]
(1
(1
[13]
(1
(6]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
[11]
(6]

(6]

58 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs1558489 4
rs1558488 4
rs4698036 4
rs11729318 4
rs17419612 4
rs1964268 4
rs13142790 4
rs759024 4
15759022 4
rs10489067 4
rs2007103 4
rs4306950 4
rs10938761 4
rs984723 4
rs2052165 4
rs1035052 4
rs17420080 4
rs13109847 4
rs17479487 4
rs2192084 4
rs16897170 4
rs2192083 4
rs6849037 4
rs4698037 4
rs1544599 4
rs17420450 4
rs13145430 4
rs17420513 4
rs17420562 4
rs4697750 4
rs6853659 4
rs4697751 4
rs4698040 4

10325489

10327414

10331294

10336919

10337263

10337921

10339040

10339095

10339426

10340486

10341255

10341419

10342723

10344624

10345172

10345339

10345548

10346245

10346550

10347051

10347414

10347764

10348431

10348895

10349168

10350765

10350948

10350975

10351595

10351706

10351970

10352506

10352550

3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B

3" of ZNF518B

(1]
(1]
[13]
(11
(11
(11
(1
(1
(1
(1
(1
(6]
(1
(6]
(1
(1]
[13]
(6]
(1]
(11
(11
(11
(11
(6]
[11]
(1
6]
(1
(1
(1
(1
(1

(1

59 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs4697752 4
rs2098235 4
rs10938768 4
rs6838846 4
rs11931317 4
rs1860904 4
rs7680825 4
rs7681212 4
rs13114042 4
17661209 4
rs11727261 4
rs4235361 4
rs4697753 4
rs4698041 4
rs9291406 4
rs13122923 4
rs6857135 4
rs6813712 4
rs6813919 4
rs6849583 4
rs13125564 4
rs6851536 4
rs11943393 4
rs10938772 4
rs11732092 4
rs4698043 4
157677806 4
rs59420943 4
rs4302456 4
rs4302457 4
rs9990427 4
rs9990701 4
rs11724536 4

10353381

10354069

10354341

10355529

10356348

10357448

10358790

10358964

10359104

10359607

10363482

10365093

10366453

10368235

10369564

10369776

10370585

10370663

10370791

10372790

10372914

10372966

10374005

10375328

10377405

10378602

10383005

10384278

10386674

10386973

10388313

10388610

10390289

3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B

3" of ZNF518B

(1]
(1]
(11
(11
(11
(6]
(1
(6]
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
[11]
(1
6]
[11]
(1
(6]
[11]
[11]

(1

60 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs4607209 4
rs10017305 4
rs11943276 4
157654258 4
rs7677318 4
rs4463062 4
rs6819959 4
rs4643800 4
rs11728025 4
1rs7697246 4
rs4698049 4
rs7656072 4
rs4698050 4
rs11721485 4
rs4610325 4
157661365 4
rs11736389 4
rs13125855 4
rs6858510 4
rs7691990 4
rs10003864 4
rs4422413 4
rs10938799 4
rs3217 4
rs10016022 4
rs66538112 4
rs10016702 4
rs7674156 4
rs12019277 4
rs9996284 4
rs10029818 4
rs11732503 4
rs11737650 4

10400156

10401223

10403545

10404512

10406291

10406994

10407534

10407572

10408221

10408757

10409770

10409841

10410748

10412554

10413168

10413908

10416360

10418078

10432508

10434459

10437391

10443384

10443425

10444650

10446906

10447168

10447640

10452763

10454994

10469446

10472670

10482614

10485014

3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
3’ of ZNF518B
ZNF518B
ZNF518B
ZNF518B
ZNF518B
ZNF518B
ZNF518B
ZNF518B
ZNF518B
5’ of ZNF518B
5’ of ZNF518B
3’ of CLNK

3" of CLNK

(1]
(1]
(6]
(11
(11
(6]
6]
[13]
(1
(1
(1
(1
[13]
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
[12]
[12]
(1
(1
(1
(1
(1
(1

(1]

61 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs11733306 4
rs11737601 4
rs4541501 4
rs13111270 4
rs13130674 4
rs7692088 4
rs9790491 4
rs13115661 4
rs3749558 4
rs7667644 4
rs16869060 4
rs13142053 4
rs10033825 4
rs7698826 4
rs6819820 4
rs12504795 4
rs17467273 4
rs13109939 4
rs10488946 4
rs6833095 4
rs11734599 4
rs887112 4
rs13141385 4
rs2868941 4
rs11929850 4
rs13108998 4
rs13109005 4
rs1004327 4
rs12508358 4
rs13125670 4
rs12499142 4
rs2868942 4

rs16869379 4

10488402

10488568

10488621

10489007

10489600

10491040

10493115

10493961

10494003

10495072

10495790

10496241

10496792

10497423

10498830

10499344

10500431

10501625

10502650

10506599

10507490

10507984

10508404

10509699

10510050

10510869

10510881

10511483

10512238

10513072

10514238

10514568

10514681

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

62 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs10034180 4
rs16869430 4
rs2041215 4
rs7665423 4
rs13125086 4
rs16869474 4
rs2012249 4
rs2012237 4
rs10001632 4
rs2041216 4
rs997219 4
rs2108878 4
rs12641877 4
rs2286463 4
rs2286465 4
rs10030521 4
rs10488948 4
rs2108879 4
rs7688620 4
rs6856070 4
rs11939512 4
rs10938845 4
rs1974584 4
rs1558201 4
rs4698068 4
rs4698069 4
19994202 4
rs12643937 4
rs12640119 4
rs10488949 4
rs2531178 4
rs2531185 4

rs6836007 4

10518525

10519426

10519982

10520600

10520693

10520972

10521158

10521221

10521871

10523090

10524671

10527342

10528226

10532258

10532634

10536417

10536544

10538144

10543318

10545768

10546359

10551500

10557861

10557918

10558992

10559041

10559396

10577980

10586384

10591448

10601134

10605821

10647584

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

CLNK

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

63 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs4593124 4
rs12650571 4
17696539 4
rs10516207 4
rs13107947 4
rs13139842 4
rs6822578 4
rs4449408 4
rs12233843 4
rs10938919 4
rs9683460 4
rs6830367 4
rs141646361 4
rs17013187 4
rs4466013 4
rs17013282 4
rs6854498 4
rs6854361 4
rs2169612 4
rs12651696 4
rs17013544 4
rs17013545 4
rs716202 4
rs17842205 4
rs10516796 4
rs4693920 4
rs2728123 4
rs17013584 4
rs2728119 4
rs4490426 4
rs10516798 4
rs11730059 4
rs12641001 4

10648278

10649456

10649778

10650693

10651617

10651701

10652262

10652413

10655218

10655503

10656446

10671323

77676155

88733531

88760413

88765873

88776760

88776864

88817414

88821873

88823643

88826327

88836002

88849552

88856733

88864775

88870795

88872963

88877531

88880522

88883537

88887327

88888940

CLNK
CLNK
CLNK
CLNK
CLNK
CLNK
CLNK
CLNK
CLNK
CLNK
CLNK
CLNK
SHROOMS3
3" of IBSP
MEPE
MEPE
3’ of MEPE
3’ of MEPE
3’ of MEPE
3" of MEPE
3" of MEPE
3" of MEPE
5’ of SPP1
5’ of SPP1
5’ of SPP1
5’ of SPP1
5" of SPP1
5’ of SPP1
5" of SPP1
5" of SPP1
5" of SPP1
5" of SPP1

5" of SPP1

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(4]
[23]
(1
[23]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1

64 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs10516800 4
rs6813526 4
rs2853749 4
rs7685225 4
rs6818927 4
rs4128340 4
rs6532041 4
rs6832511 4
rs6838095 4
rs12509864 4
rs11938988 4
rs2728116 4
rs2725234 4
rs12503776 4
rs2728113 4
rs2725227 4
1rs2467052 4
rs13149278 4
rs2725225 4
rs2728110 4
rs17786456 4
rs2728109 4
rs2725220 4
rs7696304 4
rs2725217 4
rs2725215 4
rs2725212 4
rs2725211 4
rs2728106 4
rs2728104 4
rs2725210 4
rs2728099 4

152725207 4

88891590

88894235

88897814

88906458

88907257

88908136

88909033

88909088

88909436

88909766

88910113

88931050

88932272

88932464

88939736

88944511

88949175

88951390

88952076

88952883

88957562

88957723

88959922

88959998

88960258

88961571

88968713

88970375

88972051

88973006

88973427

88975738

88979529

5" of SPP1
5’ of SPP1
SPP1
3" of SPP1
3" of SPP1
3" of SPP1
3" of SPP1
3" of SPP1
3" of SPP1
3" of SPP1
3" of SPP1
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2

PKD2

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(6]
(1]
(1]
(1]
(1]
(11
(11
(6]
[11]
(1
(1
(6]
(1
[23]
(1
(1
(1
(6]

(1]

65 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs2728133 4
rs2728132 4
rs2725205 4
rs11938025 4
rs4336187 4
rs2725203 4
rs2728121 4
rs10965 4
rs2728126 4
rs2725201 4
rs2728125 4
rs199897813 4
rs2231164 4
rs2231156 4
rs4148157 4
rs4693924 4
rs2231148 4
rs2054576 4
rs12505410 4
rs2622621 4
rs13120400 4
rs1481012 4
rs2199936 4
rs2231142 4
rs4148155 4
rs4148152 4
rs13137622 4
rs3114018 4
rs3109823 4
rs6857600 4
rs2622626 4
rs6532049 4
rs17731799 4

88981690

88982461

88985711

88987276

88987916

88995795

88997102

88998083

88999222

88999306

89001893

89015728

89015857

89020427

89020934

89023224

89028478

89028775

89030841

89030920

89033527

89039082

89045331

89052323

89054667

89060909

89062513

89064581

89064602

89066075

89066715

89067526

89068455

PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2
PKD2

3’ of PKD2

3’ of PKD2

3’ of PKD2

ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2

ABCG2

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
[11]
(6]
(4]
[11]
(1
[11]
(1]
(1]
[25]
(1]
(11
(11
(6]
(8]
[18]
(3]
(3]
(1
(8]
[11]
(1
(1
(1

[11]

66 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs2622624 4
rs2622604 4
rs2622605 4
rs3114020 4
rs2622609 4
rs10011796 4
rs10009618 4
rs2622629 4
rs1481014 4
rs1481017 4
rs11724427 4
rs6821227 4
rs6821239 4
rs9784454 4
rs6532053 4
rs2127863 4
rs4560364 4
rs13108900 4
rs10856870 4
rs4693930 4
rs10023457 4
rs6819328 4
rs2869736 4
rs4693935 4
rs2904185 4
rs4491984 4
rs1904903 4
rs9307048 4
rs10032109 4
rs4693941 4
rs1114568 4
rs13120254 4
rs13120819 4

89069406

89078924

89079386

89083666

89088475

89090877

89094008

89094064

89097151

89097477

89103172

89104688

89104751

89107490

89109259

89111468

89116178

89116702

89119659

89122833

89134704

89137318

89138377

89139275

89139832

89140356

89145274

89149570

89152063

89156899

89159819

89160561

89160677

ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
ABCG2
5" of ABCG2
5" of ABCG2
5" of ABCG2

5" of ABCG2

(1]
[11]
(11
[11]
(6]
(11
(1
(1
(1
(6]
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

67 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs6532058 4
rs997630 4
154693942 4
rs6532061 4
rs17013965 4
rs11729997 4
rs6853928 4
rs4693946 4
rs17013995 4
rs7676986 4
rs1545207 4
rs17014018 4
rs4693211 4
rs4693950 4
rs12512051 4
rs151134704 4
rs75869162 5
rs151305324 5
rs17632159 5
rs575416 5
rs622704 5
1rs636266 5
rs484573 5
rs587189 5
rs527511 5
rs522152 5
rs814174 6
rs3863225 6
rs9505008 6
rs13212734 6
rs10458103 6
rs13202703 6
rs13207230 6

89161902

89163853

89165192

89165613

89170730

89171059

89172568

89219705

89227094

89227673

89239492

89248035

89249061

89249444

89252068

103537592

16617922

72419433

72431482

72437534

72439029

72439774

72441107

72441476

72446334

72452355

7025868

7032317

7033860

7037637

7037738

7038265

7041700

5" of ABCG2
5" of ABCG2
5" of ABCG2
5" of ABCG2
3’ of PPMIK
3’ of PPMIK
3’ of PPMIK
RP11-10L7.1
RP11-10L7.1
RP11-10L7.1
RP11-10L7.1
RP11-10L7.1
RP11-10L7.1
RP11-10L7.1
RP11-10L7.1
NFKB1
CTC-461F20.1
TMEM171
RP11-23212.2
RP11-23212.2
RP11-23212.2
RP11-23212.2
RP11-23212.2
RP11-232L2.2
RP11-232L2.2
5'of AC116345.1
3" of snoll13
3" of snoll13
3" of snoll13
3" of snoll13
3" of snoll13
3" of snoll13

5" of snoll13

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(4]
[26]
(4]
(1]
(11
(11
(11
(11
(1

(1

(1
(1
(1
(1
(1
(1

(1]

68 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs17584570 6
rs1286005 6
rs6929119 6
rs9328398 6
rs1286003 6
rs560131 6
rs7743312 6
rs7769136 6
rs592377 6
rs2148088 6
rs6936076 6
rs2326878 6
rs611555 6
rs6912908 6
rs501510 6
rs9405325 6
rs13213992 6
rs4959424 6
rs675209 6
rs2842895 6
rs1285874 6
rs1285875 6
rs11755724 6
rs6933716 6
rs687467 6
rs622404 6
rs630258 6
rs1285879 6
rs665723 6
rs4585612 6
rs1334577 6
rs17762454 6

rs143231463 6

7044167

7046452

7046594

7046763

7046998

7047411

7049929

7052225

7060902

7061912

7063271

7075094

7075822

7080522

7081840

7082633

7083218

7084857

7102084

7106316

7115533

7115927

7118990

7125709

7128076

7130596

7134401

7137363

7139064

7153152

7211751

7213200

7226810

"of snoll13
"of snoll13
"of snoll13
"of snoll13
"of snoll13
"of snoll13
"of snol13
"of snol13
"of snol13
"of snol13

"of snol13

of RREB1
of RREB1
of RREB1

of RREB1

" of RREBI
" of RREBI
" of RREBI
" of RREBI

" of RREBI

RREBI1

RREBI1

RREBI1

RREBI1

RREB1

RREB1

RREB1

RREB1

RREBI1

RREBI1

RREBI1

RREBI1

RREBI1

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1

[4]

69 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs141635364 6
rs301395 6
rs4712944 6
rs12528639 6
rs1034050 6
rs12526321 6
rs17252870 6
rs301393 6
rs17253044 6
rs407934 6
rs1747568 6
rs572657 6
rs1408280 6
rs1830798 6
rs301390 6
rs301383 6
rs301382 6
rs301381 6
rs150551 6
1rs969297 6
rs2064128 6
rs169946 6
rs3804133 6
rs214055 6
rs3788994 6
rs13212936 6
rs1028318 6
rs2077393 6
rs742132 6
rs6903765 6
rs6908390 6
rs3804105 6

rs10946785 6

7231115

25486626

25488265

25491807

25492364

25494503

25494666

25500709

25503735

25504562

25506072

25513147

25513240

25513276

25514216

25515234

25515450

25515576

25533930

25543639

25550139

25552143

25552868

25560264

25587836

25588815

25590224

25607365

25607571

25609738

25609756

25612683

25617068

RREBI1

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

LRRC16A

(4]
(1]
(11
(1]
(1]
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1
(1
(1
(1
(8]
(3]
(1
(1
(1

(1]

70 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs1997672 6
rs7761700 6
rs2281070 6
rs12183240 6
rs12201186 6
rs10223506 6
rs9467538 6
rs2223323 6
rs2205933 6
rs1980449 6
rs1980450 6
rs1980451 6
rs1980452 6
rs9467541 6
rs2072844 6
rs4140641 6
rs11969981 6
rs12528182 6
rs12524760 6
rs4140640 6
rs2294344 6
rs2072846 6
rs10484591 6
rs4712950 6
rs2205936 6
rs9366627 6
rs9379778 6
rs4711093 6
rs2294346 6
rs17492659 6
rs4419666 6
rs4409177 6

rs3922681 6

25617544

25618191

25622116

25624416

25625595

25627216

25628688

25628852

25628924

25629658

25629747

25630091

25630136

25630549

25632041

25635400

25650817

25651197

25651263

25651650

25652225

25655104

25656661

25657590

25685492

25686405

25687579

25687895

25689487

25691362

25693274

25694491

25698481

[SN]

[SN]

[SN]

[SN]

[eN]

@

[eN]

[eN]

@

[S)

[S)

[S)

[S)

[SN)

LRRCI6A
LRRCI6A
" of LRRC16A
" of LRRC16A
" of LRRC16A
" of LRRC16A
" of LRRC16A
" of LRRC16A
" of LRRC16A
" of LRRC16A
" of LRRC16A
" of LRRC16A
" of LRRC16A
" of LRRC16A
" of LRRC16A
" of LRRC16A
5’ of SCGN
5’ of SCGN
5’ of SCGN
5" of SCGN
5" of SCGN
SCGN
SCGN
SCGN
SCGN
SCGN
SCGN
SCGN
SCGN
SCGN
SCGN
SCGN

SCGN

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1

71 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

1rs9467570 6
rs11794 6
rs6908713 6
rs9467573 6
rs9467574 6
rs4711094 6
rs4395714 6
rs6456688 6
rs6456693 6
rs6912391 6
rs6456694 6
rs4236036 6
rs9379782 6
rs4132072 6
rs9461204 6
rs7450798 6
rs9348692 6
rs9379783 6
rs9379784 6
rs12215823 6
rs9379785 6
rs9358871 6
rs4711095 6
rs4711096 6
rs4712959 6
rs4712960 6
rs4712961 6
rs9358872 6
rs17320558 6
rs17267614 6
rs9379786 6
rs9358873 6
rs4711097 6

25699283

25701718

25703611

25704190

25705718

25706174

25708714

25708960

25710087

25710763

25712894

25712985

25715023

25717843

25718466

25719280

25720812

25725207

25725506

25726074

25726213

25726675

25726774

25727054

25727057

25727265

25727334

25727517

25727527

25730027

25730255

25731783

25732314

SCGN
SCGN

3" of SCGN

3" of SCGN

3" of SCGN

3" of SCGN

3" of SCGN

3" of SCGN

3" of SCGN

3" of SCGN

3" of SCGN

3" of SCGN
3’ of HISTIH2AA
3’ of HISTIH2AA
3’ of HISTIH2AA
3’ of HISTIH2AA
3’ of HISTIH2AA
3’ of HISTIH2AA
3’ of HISTIH2AA
3’ of HISTIH2AA
3’ of HISTIH2AA

HISTIH2AA

HISTIH2AA
5" of HISTIH2BA
5" of HISTIH2BA

HISTIH2BA

HIST1H2BA

HISTIH2BA

HIST1H2BA
3’ of HISTIH2BA
3’ of HISTIH2BA
3’ of HISTIH2BA

3" of HISTIH2BA

(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1

72 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs4464787 6
rs9461210 6
rs4360128 6
rs3923725 6
rs3922699 6
156924794 6
rs3922842 6
rs9358875 6
rs9358876 6
rs9393661 6
rs9356986 6
rs9356987 6
rs9358877 6
rs12663099 6
rs9393662 6
rs9358878 6
rs4712963 6
rs9366629 6
rs6456697 6
rs4711103 6
1rs9467591 6
rs9358880 6
rs9393665 6
rs1937131 6
157754296 6
rs7754733 6
rs7754814 6
157775354 6
rs9379789 6
rs6941933 6
rs6923367 6
rs2154219 6
rs10498728 6

25733558

25734073

25734558

25734920

25734969

25735874

25736564

25738008

25738956

25739080

25739119

25739187

25739228

25739518

25739670

25740273

25740502

25741216

25741434

25742224

25742699

25743161

25744284

25744831

25744878

25745049

25745243

25745266

25745579

25745702

25745852

25749957

25751320

"of HISTIH2BA
"of HISTIH2BA
"of HISTIH2BA
"of HISTIH2BA
"of HISTIH2BA
"of HISTIH2BA
"of HISTIH2BA
"of HISTIH2BA
"of HISTIH2BA
"of HISTIH2BA

"of HISTIH2BA

of HISTIH2BA

of HISTIH2BA

of HISTIH2BA

of HISTIH2BA
" of HISTIH2BA
" of HISTIH2BA
" of HISTIH2BA
5" of SLC17A4
5’ of SLC17A4
5’ of SLC17A4
5’ of SLC17A4
5’ of SLC17A4
5’ of SLC17A4
5’ of SLC17A4
5’ of SLC17A4
5’ of SLC17A4
5’ of SLC17A4
5" of SLC17A4
5" of SLC17A4
5" of SLC17A4
5" of SLC17A4

5" of SLC17A4

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

73 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs12207270 6
rs9348694 6
rs1892256 6
rs13194155 6
rs16890999 6
rs9358886 6
rs17268697 6
rs2000351 6
rs7770037 6
rs4236040 6
rs4712969 6
rs2186087 6
rs1317816 6
rs6937800 6
rs6902211 6
rs3778272 6
rs2275904 6
rs2275905 6
rs1892248 6
rs1892250 6
rs1892251 6
1rs2328892 6
rs1937127 6
rs2328893 6
rs4712970 6
rs4712971 6
rs4712972 6
151892252 6
rs2275906 6
rs6456701 6
rs17269374 6
rs1954598 6

rs2154218 6

25751721

25753640

25754271

25755508

25755583

25758253

25758448

25759783

25760591

25761209

25764192

25764842

25765390

25765943

25767437

25767661

25768085

25768106

25768914

25769024

25769349

25769510

25769872

25770239

25770707

25771900

25772047

25772639

25773809

25774130

25775242

25776060

25776290

5" of SLC17A4

5" of SLC17A4

5" of SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4
SLC17A4

SLC17A4

(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

74 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs11754288 6
rs9356988 6
rs3949215 6
rs12201071 6
rs1317510 6
rs1141034 6
rs6910549 6
rs7749149 6
rs10946798 6
rs1892253 6
rs3923 6
rs3757131 6
rs12662869 6
rs13197601 6
rs13213957 6
rs3799344 6
rs2096386 6
rs9393670 6
rs9393671 6
rs10214468 6
rs13200921 6
rs3799346 6
rs1165157 6
rs942377 6
rs1165156 6
rs12209856 6
rs2762353 6
rs1165155 6
rs1165215 6
rs1165211 6
rs1165209 6
rs1324082 6

rs12191655 6

25776949

25777481

25777497

25778055

25778924

25780332

25780811

25781139

25781853

25782314

25783315

25783909

25784481

25785935

25786226

25786993

25787817

25789061

25789189

25789390

25790378

25791354

25792250

25792292

25792978

25793673

25794431

25795577

25798932

25800922

25801319

25801971

25803095

SLC17A4

SLC17A4

SLC17A4

SLC17A4

SLC17A4

SLC17A4

SLC17A4

SLC17A4

" of SLC17A4

" of SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

[12]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1

[27]
(1

(1]

75 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs1165208 6
rs9467604 6
rs9461216 6
rs9467606 6
rs9467609 6
rs1359231 6
rs1575535 6
rs1575534 6
rs10498730 6
rs942378 6
rs9467613 6
rs1165196 6
rs7753366 6
rs1165153 6
rs1185567 6
rs1183200 6
rs12182983 6
rs1165152 6
rs6913879 6
rs17270561 6
1rs6939997 6
rs6940698 6
rs1165151 6
rs1185976 6
rs3799352 6
rs13201341 6
rs1183201 6
rs12211184 6
rs1165181 6
rs6456703 6
rs1408268 6
rs1165178 6

15765285 6

25803904

25805002

25808743

25809218

25809751

25809798

25809909

25811404

25812069

25812459

25812641

25813150

25817518

25817789

25818588

25818646

25818755

25818766

25820428

25820439

25821224

25821580

25821616

25822363

25822620

25822661

25823444

25823774

25825390

25826119

25826986

25827516

25828242

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(2]
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(8]
(1
(1
(1
(1
(1

(1]

76 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs13199775 6
rs12200962 6
rs13200784 6
rs1165177 6
rs1165176 6
rs2070642 6
rs1185569 6
rs1185568 6
rs1184803 6
rs1185978 6
rs9461219 6
rs1165182 6
rs6905614 6
rs1408273 6
rs1324088 6
rs1324087 6
rs4712976 6
rs9393672 6
rs3887266 6
rs1165148 6
rs942379 6
rs1165189 6
19467621 6
rs1165187 6
159467622 6
rs1780969 6
rs1179087 6
rs1177441 6
rs1165168 6
rs1182814 6
rs1408271 6
rs1165167 6

rs1165165 6

25828782

25828986

25829633

25829659

25830298

25831212

25831603

25834428

25834658

25835895

25836927

25837829

25840485

25840946

25841122

25841408

25842203

25842605

25843746

25844710

25849620

25849779

25851338

25851369

25854644

25858432

25858704

25859413

25859508

25859554

25859621

25860688

25862466

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A1

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

SLC17A3

(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(8]
(1]
(11
(8]
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

77 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs1165164 6
rs1165162 6
rs17271121 6
rs1165161 6
rs1165160 6
rs1165159 6
rs13211947 6
rs1184498 6
rs1165158 6
rs1165207 6
rs1165206 6
rs1184804 6
rs548987 6
rs523383 6
rs1165205 6
rs555460 6
rs556339 6
rs972087 6
rs501220 6
rs9467626 6
rs13198474 6
rs1165201 6
rs12664474 6
rs603089 6
rs11964886 6
rs11969868 6
rs629835 6
15645279 6
rs531750 6
rs599444 6
rs629444 6
rs537581 6
rs483906 6

25863481

25863605

25863650

25864362

25864456

25864625

25864818

25864882

25864898

25865266

25867566

25868226

25869371

25869848

25870542

25870655

25870745

25872579

25873025

25873746

25874423

25874823

25876089

25877970

25878379

25878506

25879330

25880494

25882642

25883714

25885814

25886497

25888094

SLC17A3
SLC17A3
SLCI17A3
SLCI17A3
SLC17A3
SLCI17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
SLCI17A3
SLC17A3
SLC17A3
SLCI17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
SLC17A3
5" of SLC17A3
5" of SLC17A3
5" of SLC17A3
5" of SLC17A3

5" of SLC17A3

(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(3]
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

78 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs9379800 6
rs518700 6
rs9467632 6
rs6910741 6
rs13220488 6
rs428469 6
rs16891142 6
rs13207673 6
rs9379801 6
rs9356991 6
rs6910138 6
rs7748167 6
rs9461222 6
rs9467635 6
rs3799371 6
rs6932113 6
rs6938233 6
rs2071301 6
rs1865760 6
1rs9295675 6
rs3752421 6
rs17526722 6
rs13195279 6
rs9467636 6
rs7749342 6
rs9358893 6
rs3799372 6
rs1540273 6
rs2071297 6
rs7770139 6
rs3734523 6
rs10484431 6

rs17586553 6

25889099

25889553

25889706

25895575

25896907

25898624

25899139

25901133

25901711

25901758

25904352

25904652

25905111

25909166

25912816

25913098

25914077

25914263

25916979

25918473

25918688

25918855

25919431

25919549

25920265

25921761

25922311

25924158

25924513

25925823

25925987

25926674

25928775

5

5

5

5

5

3

3

3

3

3

"of SLC17A3
"of SLC17A3
"0f SLC17A3
"0f SLC17A3
"0f SLC17A3
" of SLC17A2
" of SLC17A2
" of SLC17A2
" of SLC17A2
" of SLC17A2
" of SLC17A2
"of SLC17A2
"of SLC17A2
"of SLC17A2
"of SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2
SLC17A2

SLC17A2

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

79 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs3799373 6
rs199741 6
rs199737 6
rs442601 6
rs9461224 6
rs199736 6
rs9393676 6
rs9295678 6
rs1436307 6
rs199734 6
rs9379806 6
rs9358896 6
rs9295680 6
rs9295681 6
rs2051541 6
rs1436306 6
rs1541987 6
rs199726 6
rs2876693 6
rs9467646 6
19467647 6
rs10946800 6
rs12195653 6
1rs9467652 6
rs199739 6
rs129129 6
rs12210098 6
rs1436310 6
rs1436309 6
rs115810 6
rs1130000 6
rs2032450 6
rs9467656 6

25929173

25931577

25933538

25934524

25936402

25936787

25936944

25937033

25939723

25940393

25940958

25943197

25944103

25944117

25945211

25948421

25950397

25953360

25954434

25957408

25957642

25957773

25958621

25959127

25960509

25961029

25963966

25969958

25970109

25975883

25985396

25993114

25993559

SLC17A2
5’ of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of SLC17A2
5" of TRIM38
5" of TRIM38
5" of TRIM38
5" of TRIM38
5" of TRIM38
5" of TRIM38
5" of TRIM38
5" of TRIM38
5’ of TRIM38
5 of TRIM38
5 of TRIM38

TRIM38

TRIM38

TRIM38

TRIM38
3" of TRIM38
3’ of TRIM38

3" of TRIM38

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1

80 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs2013063 6
rs12216125 6
rs199753 6
rs9393681 6
rs9467658 6
rs199752 6
rs199751 6
rs199750 6
rs9461230 6
rs2157050 6
rs9467664 6
rs9379818 6
rs9358901 6
rs2032449 6
rs3752419 6
rs1540276 6
rs2213284 6
rs2230655 6
rs4401650 6
rs1540275 6
rs7753826 6
rs2032447 6
rs7756117 6
rs7772312 6
rs9379820 6
rs10425 6
rs807214 6
rs9358903 6
rs807212 6
rs9295684 6
rs9295685 6
rs9295687 6
rs4529296 6

25994098

25997458

26001888

26008260

26010881

26012875

26015583

26016462

26019240

26020431

26021813

26023206

26024436

26026599

26027433

26028819

26031868

26033506

26035208

26036476

26042239

26044369

26046565

26049616

26049924

26056549

26061769

26061949

26065621

26069669

26071725

26082710

26083135

3" of TRIM38
3’ of TRIM38
3’ of HISTIHIA
3’ of HISTIHIA
3’ of HISTIHIA
3’ of HISTIHIA
3’ of HISTIHIA
3’ of HISTIHIA
5’ of HISTIHIA
5’ of HISTIH3A
5’ of HISTIH4A
3" of HISTIH4A
3" of HISTIH4A
3" of HISTIH4B
HIST1H4B
5" of HIST1H4B
HIST1H3B
HIST1H2AB
5" of HISTIH2AB
5’ of HISTIH2AB
3’ of HISTIH2BB
5’ of HISTIH2BB
3" of HISTIH3C
3" of HISTIH3C
3" of HISTIH3C
HIST1H1C
5’ of HISTIHIC
5’ of HISTIHIC
5" of HISTIHIC
5" of HISTIHIC
5" of HISTIHIC
5" of HFE

5’ of HFE

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

81 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs9379825 6
1rs9467672 6
rs9295688 6
rs2006736 6
rs1800702 6
rs2794720 6
rs2794719 6
rs2071303 6
rs1572982 6
rs12346 6
rs6918586 6
rs1150660 6
rs198857 6
rs198856 6
rs198854 6
rs198853 6
rs198852 6
rs198848 6
rs198845 6
rs198844 6
rs198838 6
rs198837 6
rs198836 6
rs198834 6
rs13161 6
rs198828 6
rs198827 6
rs198826 6
rs198825 6
rs198821 6
rs198820 6
rs198815 6

rs198814 6

26083871

26083904

26084217

26086017

26086463

26087202

26088890

26091336

26094367

26097046

26097384

26101439

26102417

26102708

26104057

26104096

26104448

26106325

26107790

26108282

26113340

26113398

26113616

26114372

26114702

26119459

26121002

26121153

26122502

26123629

26124243

26127271

26127759

5" of HFE
5" of HFE
5" of HFE
5" of HFE
5" of HFE
5" of HFE
HFE
HFE
HFE
HFE
HFE
5" of HISTIH4C
5" of HISTIH4C
5" of HISTIH4C
5" of HISTIH4C
5" of HISTIH4C
HIST1H4C
3" of HISTIHIT
HISTIHIT
HISTIHIT
3’ of HISTIH2BC
3’ of HISTIH2BC
3’ of HISTIH2BC
3’ of HISTIH2BC
3" of HISTIH2BC
HISTIH2BC
HISTIH2BC
HISTIH2BC
HISTIH2BC
HISTIH2BC
5" of HISTIH2BC
HISTIH2AC

HIST1H2AC

(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1

82 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs198809 6
rs138551969 6
15729761 6
rs2396083 6
rs744103 6
rs881858 6
rs9472135 6
rs9369425 6
rs9369427 6
rs9472138 6
rs10456526 6
rs6937438 6
rs9321453 6
rs2240466 7
rs1178979 7
rs1178977 7
rs714052 7
rs2074755 7
rs12056034 7
rs6976930 7
rs200548390 7
rs17145713 7
rs13244268 7
rs7811265 7
rs11983997 7
rs17145732 7
rs13233571 7
rs12539316 7
rs17145738 7
rs13232120 7
rs14415 7
rs2286276 7

rs11974409 7

26128766

43748486

43804571

43804808

43805362

43806609

43809802

43810974

43811430

43811762

43814625

43815364

134773554

72856269

72856430

72857049

72864869

72877166

72878645

72885810

72892517

72904810

72911843

72934510

72939244

72970268

72971231

72977898

72982874

72983310

72984780

72987354

72989390

HISTIH2AC
VEGFA
3’ of RP11-344]7.2
3’ of RP11-344]7.2
3’ of RP11-344]7.2
3’ of RP11-344]7.2
3’ of RP11-344]7.2
3’ of RP11-344]7.2
3’ of RP11-344]7.2
3’ of RP11-344]7.2
3’ of RP11-344]7.2
3" of RP11-344]7.2
RP11-557H15.3
BAZ1B
BAZ1B
BAZ1B
BAZ1B
BAZ1B
BAZ1B
BAZ1B
BAZ1B
BAZ1B
BAZ1B
BAZIB
5’ of BAZ1B
BCL7B
BCL7B
5’ of BCL7B
3" of TBL2
3" of TBL2
TBL2
TBL2

TBL2

(1]
(4]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
[28]
(1
(1
(1]
(1]
(1]
(1]
(11
(4]
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

83 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs1051921

rs17145750

rs7798357

rs7785479

rs7800944

rs799166

rs10480300

rs17786744

rs2941454

rs1515016

rs1515017

rs1473951

rs938343

rs2006717

152941462

152977926

152943543

152943547

152977928

rs2943549

rs2943551

rs2943552

rs2943553

152977932

152943554

rs1800922

152977937

rs2977938

rs2056090

152272667

152943592

rs1800924

152941465

7

73007943

73026378

73032265

73032835

73035857

73051932

151406005

23777006

76442347

76444129

76444404

76445102

76446033

76446509

76447633

76448847

76448956

76451098

76451580

76452313

76452421

76452939

76453492

76456641

76458962

76459726

76460589

76461226

76462397

76463397

76464840

76465522

76465909

MLXIPL
MLXIPL
MLXIPL
MLXIPL
MLXIPL

5’ of MLXIPL
PRKAG2

5’ of STC1
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G

HNF4G

(1]
(1]
(1]
(1]
[29]
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1

84 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

1rs2943591 8
rs2941468 8
rs1805098 8
152941469 8
rs2941470 8
rs2941471 8
rs2941473 8
152943611 8
rs2941475 8
152943612 8
rs2977944 8
rs2977945 8
rs1805100 8
rs2272669 8
rs2941477 8
rs2941479 8
rs2941480 8
rs2941481 8
rs1515020 8
rs2941484 8
1rs2943539 8
rs2941489 8
rs1913640 8
rs1913641 8
rs1464092 8
rs1399564 8
rs1399567 8
rs2941492 8
rs10957767 8
rs1817003 8
rs2122262 8
rs2922783 8
1rs2943570 8

76465910

76468139

76468282

76469031

76470020

76470404

76472560

76473939

76474404

76474559

76474718

76475125

76476396

76476457

76476670

76476959

76477122

76477368

76477590

76478768

76479839

76482263

76483008

76483239

76483560

76483856

76484097

76487628

76492185

76499260

76503582

76506358

76506385

HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G

3’ of HNF4G

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

85 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs2943573 8
rs2012410 8
rs1375646 8
rs2922790 8
rs1449555 8
rs962711 8
rs962712 8
rs2941422 8
rs2941423 8
rs1913638 8
152943574 8
rs2941427 8
rs2922794 8
rs2941428 8
rs2941429 8
rs2922774 8
rs1839330 8
1rs2922758 8
rs2941444 8
rs2167065 8
rs2060603 8
rs2060602 8
rs2035166 8
rs1531460 8
rs1531461 8
rs2927234 8
152977332 8
152927235 8
rs11785824 8
rs2927237 8
rs2927239 8
rs1599589 8
rs10087208 8

76507001

76509248

76517117

76518326

76518933

76519323

76519490

76519834

76519969

76523922

76524852

76524901

76525574

76525586

76529765

76531881

76532640

76542446

76559040

76560454

76564169

76564405

76749722

76752696

76752763

76754904

76754934

76755997

76756551

76757519

76758822

76761762

76762380

3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
3’ of HNF4G
5’ of AC016194.1
3" of snoll13
3" of snoll13
3" of snoll13
3" of snoll13
3" of snoll13
3" of snoll13
3" of snoll13
3" of snoll13
3" of snoll13

3" of snoll13

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

86 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs1381666

rs1381665

rs1462441

157827221

15877282

rs11815391

rs10821871

rs10821877

rs10994720

rs10994731

rs4567398

rs12768968

rs17592117

rs10994856

rs10994860

rs10821905

rs3808919

rs10761587

rs4290173

rs11599171

152893807

rs3763747

rs12356193

12242206

rs1904071

rs4948351

rs11006679

rs10826342

rs1171606

rs12772586

rs1171660

rs1171659

rs1171658

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

76767476

76767584

76768738

76773218

771532

52578738

52584110

52603659

52612101

52614189

52616922

52621752

52643038

52645248

52645424

52646093

52646344

52649193

52649771

61394137

61399990

61412335

61413353

61414011

61418691

61425189

61428646

61433292

61434519

61440304

61443808

61444364

61444748

3" of snoll13

3" of snoll13

3" of snoll13

3" of snoll13

5" of RP11-164C1.2

RP11-449016.2

[S¥)

[S¥)

AICF

AICF
AICF
AICF
AICF
AICF
AICF
AICF
AICF

5" of AICF

5" of AICF

5" of AICF

5" of AICF

" of SLC16A9

’ of SLC16A9

SLC16A9

SLC16A9

SLC16A9

SLC16A9

SLC16A9

SLC16A9

SLC16A9

SLC16A9

SLC16A9

SLC16A9

SLC16A9

SLC16A9

(1]
(1]
(11
(11
[13]
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(8]
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

87 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs753763

rs753762

rs1171652

rs7094971

rs1171650

rs1171648

rs1171647

rs1171645

rs1171643

rs1171620

rs1171619

rs1171618

rs1171617

rs1171616

rs1171615

rs1171614

rs1171610

rs1171609

rs2671613

rs1171582

rs2090123

rs143709408

15147445322

rs141208451

1577459372

rs12418845

rs2186571

1579382056

rs7938871

1620692

rs488998

157936265

rs4247633

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

11

11

11

11

11

11

11

11

61445412

61445594

61449512

61449564

61450153

61450932

61452002

61452592

61452752

61464507

61465838

61465941

61467182

61468589

61469090

61469538

61477697

61479385

61486286

61494037

61525567

2549229

2869033

45538920

63762330

63873673

63915700

64154676

64223527

64224628

64225239

64225632

64226279

SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
SLC16A9
5’ of RP11-59]5.1
KCNQ1
KCNQI-AS1
RP11-958]22.1
OTUBI
FLRTI
MACROD1
3’ of AP003774.6
3" of AP003774.4
3" of AP003774.4
3" of AP003774.4
3" of AP003774.4

3" of AP003774.4

(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(4]
(4]
[26]
[11]
(1
[30]
[11]
(1
(1
(1
(1

(1]

88 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs4247634

rs1003697

rs1000662

rs685272

15547484

rs490581

rs192133

rs171284

rs240696

rs475414

rsb22485

rs606496

rs525192

15634497

rs2845635

1rs2845637

152845638

rs17299124

rs589852

rs604182

rs615311

rs617104

rs1210879

rs662228

rs661292

rs1210877

rs7104498

rs4930402

rs7483260

157939462

rs12417589

rs11231808

rs10792438

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

64226488

64233783

64233819

64237033

64237121

64238796

64240541

64240650

64240751

64241844

64244194

64249560

64250465

64251221

64252970

64253620

64253704

64256859

64257440

64258282

64258505

64258890

64259806

64260107

64260478

64265411

64266244

64269938

64273034

64299330

64301713

64302341

64302526

3’ of AP003774.4
3’ of AP003774.4
3" of AP003774.4
3" of AP003774.4
3" of AP003774.4
3" of AP003774.4
3" of AP003774.4
3" of AP003774.4
3" of AP003774.4
3" of AP003774.4
5" of AP005273.1
5" of AP005273.1
5" of AP005273.1
5" of AP005273.1
5" of AP005273.1
5’ of AP005273.1
5’ of AP005273.1
5’ of AP005273.1
5’ of AP005273.1
5’ of AP005273.1
5’ of AP005273.1
5’ of AP005273.1
5’ of AP005273.1
5’ of AP005273.1
5" of AP005273.1
5" of AP005273.1
5" of AP005273.1
AP005273.1

3’ of AP005273.1
5’ of SLC22A11

5’ of SLC22A11

5’ of SLC22A11

5" of SLC22A11

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1

89 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs1939120

rs7936185

rs4930420

rs7479811

rs6591859

rs4930423

rs12362644

rs11231816

rs7124676

rs4930426

rs3759053

rs7940321

rs693591

rs3782099

rs7943154

rs17300741

rs17372915

rs1783811

152078267

rs528211

rs505802

rs524023

159734313

rs3825018

rs12800450

rs3825016

rs149722479

rs11231825

rs10897518

rs121907892

rs475688

rs893006

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

64304715

64305452

64307057

64308784

64311848

64311897

64312153

64312403

64313291

64315914

64323080

64324120

64325069

64327710

64327844

64331462

64331568

64333296

64334114

64351721

64357072

64358265

64358311

64358809

64359221

64359286

64360260

64360274

64360705

64361219

64364291

64365796

5" of SLC22A11
5" of SLC22A11
5’ of SLC22A11
5’ of SLC22A11
5’ of SLC22A11
5" of SLC22A11
5" of SLC22A11
5" of SLC22A11
5" of SLC22A11
5" of SLC22A11
5" of SLC22A11
SLC22A11
SLC22A11
SLC22A11
SLC22A11
SLC22A11
SLC22A11
SLC22A11
SLC22A11
5" of SLC22A12
5" of SLC22A12
SLC22A12
SLC22A12
SLC22A12
SLC22A12
SLC22A12
SLC22A12
SLC22A12
SLC22A12
SLC22A12
SLC22A12

SLC22A12

(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(8]
(1]
(1]
(1]
(11
(8]
(11
[11]
(1
[28]
(1
(4]
[11]
[27]
[31]
(1

(1

90 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs150255373

rs147647315

157932437

rs4930556

rs7121121

rs2277311

152360873

rs10897521

rs10792443

rs948689

rs1207226

rs11231845

152959654

rs1212146

157128467

rs3825074

rs555456

rs2285339

rs526338

152269730

rs7117423

rs530775

rs544838

rs492175

rs2666559

rs506338

rs530252

rs11602411

rs10128590

rs17146216

rs519090

rs504915

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

64366298

64367854

64373504

64377726

64381132

64387932

64391157

64391910

64395252

64400719

64402027

64407419

64412086

64412877

64415111

64415767

64418259

64418305

64418900

64423831

64425120

64426933

64429059

64433078

64439227

64440920

64443465

64449223

64449425

64451281

64456240

64464085

SLC22A12

SLC22A12

3’ of NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2

AP001092.4

AP001092.4

AP001092.4

AP001092.4

AP001092.4

AP001092.4

AP001092.4

AP001092.4
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2

NRXN2

[12]

[12]
(1]
(1]
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]

[12]
(1]
(1]
(11
(11
(1
(11
(3
(1
(1
(1
(1
(1

[11]

91 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs471618

rs490192

rs551890

rs478607

rs480617

rs2666558

rs487662

rs500531

rs7126110

rs606458

rs493573

rs10897526

rs559566

rs55975541

rs188780113

rs1466462

rs12289836

157947604

rs7934036

rs1074156

rs1074155

rs7115734

rs10896032

rs6591188

159666878

rs4645933

rs11227279

rs4014195

rs489574

rs11227299

rs642803

rs644740

rs44205

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

64465403

64471369

64477999

64478063

64478320

64481579

64481880

64487019

64520255

64546391

64557054

64559898

64581658

64597201

64678544

65419364

65436888

65442059

65451020

65458169

65458197

65458964

65459419

65467953

65475816

65485120

65495211

65506822

65542739

65549570

65560620

65561468

65564786

NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
NRXN2
PYGM
5’ of SF1
MAP4K2
MAP4K2
5’ of MEN1
CDC42BPG
ATG2A
3’ of SIPA1
5’ of RELA
5’ of RELA
5" of Metazoa_SRP
5" of Metazoa_SRP
5" of Metazoa_SRP
5" of Metazoa_SRP
5" of Metazoa_SRP
3" of Metazoa_SRP
5" of KAT5
KAT5
5"of RNASEH2C
5"of RP11-770G2.2
3’ of AP5B1
5’ of AP5B1
OVOL1
OVOL1

3’ 0f OVOLI1

[11]
(1]
(11
(11
(11
(1
(1
(1
(1

[28]

[28]

[11]
(1

[11]

[31]
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1

92 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs557675

rs7976059

rs7485577

rs7301155

rs11172134

rs11172147

rs4760355

rs11609805

rs4760254

rs4760278

rs11613352

rs1106766

rs11614506

157964492

rs3741414

rs3809114

rs12229654

rs3184504

rs4766578

rs10774625

rs653178

rs11065987

rs3782886

rs11066015

rs671

rs2074356

rs11066280

rs7953704

rs35258188

rs1394125

rs1976748

rs12437816

11

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

15

65566719

52251272

57616061

57622821

57645789

57696677

57725197

57735045

57766392

57771153

57792580

57809456

57815675

57823585

57844049

57848639

111414461

111884608

111904371

111910219

112007756

112072424

112110489

112168009

112241766

112645401

112817783

122625992

53997338

76158983

76160951

76194538

3’ 0f OVOLI1

3" of RP11-923111.5

NXPH4
5" of SHMT2
RP11-123K3.4
R3HDM2
R3HDM2
R3HDM?2
R3HDM?2
R3HDM?2
R3HDM?2
R3HDM?2
R3HDM?2
R3HDM?2
INHBC
INHBE
3" of RP1-46F2.2
SH2B3
ATXN2
ATXN2
ATXN2
3" of BRAP
BRAP
ACAD10
ALDH?2
C120rf51
C120rf51
MLXIP
WDR?72
UBE2Q2
UBE2Q2

3’ of UBE2Q2

(1]

(1
(1
(1]
[27]
(1]
(1]
(11
(11
(11
(11
(71
(1
(1
(1
(1
(4]
(1
(1
(1
(1]
(1]
(4]
(4]
[15]
(4]
(4]
(11
(4]
(1
(1

(1

93 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs10444856

rs1874953

rs11634028

rs10851884

rs11072566

rs4886755

rs10851885

rs12440225

rs4966014

rs11858316

rs7174918

rs8032477

rs3803476

rs2018860

rs11634241

rs8038015

rs11857366

rs932071

rs4616271

154965430

rs6598541

15875686

rs11633717

157166287

rs4966019

rs11633294

rs907808

rs1567811

rs3743263

rs3743264

rs1007212

rs2871974

rs8037467

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

76232422

76236837

76276150

76290042

76293971

76298132

76304503

76313121

99248018

99249029

99251356

99254554

99256570

99258710

99259016

99263274

99263801

99268030

99268259

99268850

99271135

99272519

99273032

99273075

99274326

99275008

99280254

99281833

99282558

99282587

99283918

99284074

99284652

NRG4

NRG4

NRG4

NRG4

NRG4

NRG4

NRG4

NRG4

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

IGFIR

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1]
(1]
(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(1
(1

(1]

94 of 125



Int. ]. Mol. Sci. 2020, 21, 4702

rs4966020

rs4966021

154966022

rs12908437

rs2137683

rs11632952

157166999

rs6598542

rs6598543

rs12898337

rs12898502

rs4966024

rs8041224

rs143193096

rs150801101

rs188709583

rs143583842

rs139607138

rs732021

rs7193778

15200933617

rs889472

rs7188445

rs150320659

rs142226072

rs4617927

rs3829577

rs1477141

157224610

rs3794748

rs10852974

rs3829578

rs4793788

15

15

15

15

15

15

15

15

15

15

15

15

15

16

16

16

16

16

16

16

16

16

16

17

17

17

17

17

17

17

17

99284680

99285056

99286284

99287375

99289638

99290975

99292805

99293056

99293552

99294355

99294452

99295570

99297665

99459327

99500588

20348705

20352584

20352615

69542478

69563890

69681065

79645989

79734987

89703753

89703959

53356126

53360264

53361838

53364788

53365172

53372566

53381510

53381796

IGFIR
IGFIR
IGFIR
IGFIR
IGFIR
IGFIR
IGFIR
IGFIR
IGFIR
IGFIR
IGFIR
IGFIR
IGFIR
IGFIR
IGFIR
UMOD
UMOD
UMOD
3" of CYB5B
5" of NFAT5
NFAT5
5" of MAF
RP11-345M22.1
DPEP1
DPEP1
HLF
HLF
HLF
HLF
HLF
HLF
HLF

HLF

(1]
(1]
(11
(11
(11
(11
(1
(1
(1
(1
(1
(1
(1
(4]
(4]
(4]
(4]
(4]
(1]
(11
(4]
[32]
(11
(4]
(4]
(1
(1
(1
(1
(1
(1
(1

(1]

95 of 125



Int. ]. Mol. Sci. 2020, 21, 4702 96 of 125

rs11650989 17 59449636 BCAS3 1]
19905274 17 59450441 BCAS3 1]
159895661 17 59456589 BCAS3 1]
152079742 17 59465697 BCAS3 1]
rs11079428 17 59466701 BCAS3 1]
rs141310123 18 77171390 NFATC1 [4]
rs201178535 19 38591803 SIPAIL3 [4]
rs142085340 19 38597178 SIPAIL3 [4]
15115276476 19 38631910 SIPAIL3 [4]
rs187171029 19 53599256 ZNF160 [26]
rs141158222 20 52570005 BCAS1 [4]
rs61754122 20 52645167 BCAS1 [4]
rs11554266 20 57478846 GNAS [4]

SNP: single nucleotide polymorphism; Chr: chromosome.
aPositions of the SNP in hg19.
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Table S4. Causal inference tests of rs186201319 and cg03081134 (RECK), 1s539604468 and cg01680773

(NPC2).
Variant CpG site Gene Psm Psc Parr
rs186201319 cg03081134 RECK 2.92x10145 1.74x103 0.148
rs539604468 cg01680773 NPC2 8.95x10-152 4.45x1072 0.093

Psm: P value of variant effects on CpG methylation; Psc: P value of variant effects on gout; Parr: P value
of causal inference test.

Table S5. Transcription factors identified to bind ¢g26201826 (PGGT1B) by MoLoTool.

TF Motif P

NFIC TGG 4.72x10*
— e e —— I TQI [ e = ]

NR2C2 2.14x10°

c_:_;fl_ - T = Gglt:;-—c—_—‘_

v BL0 G0 co.
—_— b l - a = G = =

TF: transcription factor.

Table S6. Transcription factors binding ¢g26201826 (PGGT1B) in ReMap.

TF Cell

BRD4 MOLM-14, MV4-11

CDK$ MOLM-14

CDK9 MV4-11

CTCF THP-1

INTS13 (C120rf11) monocyte

KMT2A4 MV4-11, THP-1
MEF2C MOLM-13
MLLTI MV4-11

MYB THP-1
RAD21 monocyte-derived macrophage

RBP2 U-937

RelA(p65) monocyte
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RUNXI MV4-11, THP-1
SPI1 macrophage, monocyte, monocyte-derived macrophage, THP-1, U-937
STATI CD14+ cells
TRIM24 MOLM-13
VDR THP-1
TF: transcription factor.
Table S7. Transcription factors identified to bind cg20419410 (INSIG1) by MoLoTool.
TF Motif P
SPI G GG C 4.47x10°
G 1= CGccaacGa
SPZI GG G I l ! ; g 3.14x104
THAPI g GCC T ch 2.76%10"
g% = ‘G%;CGQ Tgﬁ,z%gg el
THAPI1 G QTGGG G G 2.79x10
;_:G%ré_c_ < i-E___T - —E%
ZBTB14 G G‘ G‘ G 1.47x10*
v = E‘C_
ZIC2 ‘ I G( :lg G 1.85x10%
_ === __7S;t_,_ L el e — e _
ZIC3 ‘ ‘ G‘ I G ! 2.09%x10*
§G$ _: T
ZNF76 GGG Q G 2.03x10*
<= C g._——(_—; w_____ - g lgcg
ZNF143 G TGT G 4.68x10*
A" 'SP e G 4\ 5
ZNF350 3.44x10*

CGGG coc'G_ TG0

TF: transcription factor.
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Table S8. Transcription factors binding cg20419410 (INSIG1) in ReMap.

TF Cell
BRD4 MOLM-14, MV4-11
CDKS8 MOLM-14
CEBPB MV4-11
MEDI MOLM-14
MLLTI MV4-11
RAD21 monocyte-derived macrophage
SP140 macrophage
STATI CD14+ cells
TRIM24 MOLM-13
VDR THP-1

TF: transcription factor.

Table S9. Transcription factors identified to bind cg17618153 (ANGPTL2) by MoLoTool.

100 of 125

TF Motif P
OSR2 G I I 4.51x107
- S 7‘7‘7:__7—1;; (——T_',_ <=
ZNF214 TT GG T 4.99x10°

TIG G
_:_$==_;<3; gTﬁ—i:iTl = =E_ _
TF: transcription factor.
Table S10. Transcription factors identified to bind ¢g15686135 (JNK1) by MoLoTool.

TF Motif P
ELFI G 2.66x10*
— e e = —T ===
ELKI GT 8.20x10
— SV Vol — N < = _

ELK3 GT 4.81x10*
— SV Vol — N < = _

ELK4 9.33x10°

ETVI G 3.01x10%
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SNe ¢ ¢ Ec S

1.06x10*
OVoL2 GG 2.59x10*
c.66 ‘61 v
=W _ - —_——=
SPIB G GG G I G 1.20x10*
B e el D e o - = -
ZBTB7B G ‘ I G GG 4.28x10*
e e - g L S B et
- GG G
== _ -_———— - — ey N
TF: transcription factor.
Table S11. Transcription factors identified to bind cg14167017 (UBAP1) by MoLoTool.

TF Motif P
CENPB I I G GG G 1.60x10
- = - = « - v = - —_— T —

p— —_— - —_— -
TF: transcription factor.
Table S12. Transcription factors binding cg14167017 (UBAP1) in ReMap.
TF Cell
ATF?2 macrophage
BRD4 MOLM-14, MV4-11
CDK$8 MOLM-14
CEBPA MV4-11
CEBPB MV4-11, THP-1
CTCF THP-1
FOS MV4-11
INTS13 (C120rf11) monocyte
MEF2C MOLM-13
MLLTI MV4-11
RAD21 monocyte-derived macrophage, THP-1
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RelA(p65)
RUNXI
RXR
SMC14
SPII
STATI
TRIM24
VDR

102 of 125

monocyte
MV4-11, THP-1
macrophage
monocyte
macrophage, monocyte, monocyte-derived macrophage, THP-1, U-937
CD14+ cells
MOLM-13
THP-1

TF: transcription factor.

Table S13. Transcription factors identified to bind ¢g11988568 (RAPTOR) by MoLoTool.

TF

Motif P

SO ¢ ¢ ¢ c RN

~ . IGCGGGT_. -
» . 60066ece. .

KLF6 4.06%10

"”9 G
<=

P

GG66xGac.

« ..GG6G-.GGaG...

NROBI 3.26x10%

NRIHA4(FXR) :SGQQ.,;QQ,

=

0.CC__ GG =~

©_GTG CherTel Te
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" ;I+£Gc CQ_IGGQQ Gcggc

" QQGGCGGGQC‘;PCQQQGGgg
o e

o« 666-G6es.

SP4

——a A - e

- _G.0+6_G6c cox
- = GCGCG=
e EGGCTC G G 66x.. .G
A %$TEE$GGGGQE;§?§QQ

4.97x104

8.79x10%

4.62x10°°

2.84x104

1.99x104

3.01x10*

2.50x104

2.62x104

7.64%1073

TF: transcription factor.
Table S14. Transcription factors binding cg11988568 (RAPTOR) in ReMap.

TF Cell
BRD4 MOLM-14, MV4-11
CDK$ MOLM-14
CTCF U-937
KMT24 MV4-11
MLLTI MV4-11
RAD21 monocyte-derived macrophage
RBP2 U-937
SP140 macrophage
SPI1 macrophage, monocyte, THP-1
TRIM24 MOLM-13
VDR THP-1
ZFX NOMOI1
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TF: transcription factor.
Table S15. Transcription factors identified to bind cg16745952 (CNTN5) by MoLoTool.
TF Motif P
BHLHE40 G I 2.79x10*
CLOCK G I 2.03x10*
= ~ o = - ——
HESI G G 2.17x10*
= —— — —— —_— g —— m—— — — e
MAX G T 4.32x10*
- &= A4 <=
MYCN I 3.24x10*
GG - - =
= — —_—— —_—— . == - — — —
ZBTB33 G G G 8.40x10
_—— = _"__ == W U Wa=_= < ==_ _
| W == s 2 W Sa—/ _ "'« = L= 1 §
ZNF770 G G G G G 2.29x10*
— G RGGd—_ I = G == G<3 G‘ — W —
TF: transcription factor.
Table S16. CpG sites located in transcription factors which are associated with gout at nominal
significance (p < 0.05).
TF  CpGssite Ap? P FDR Chr Position” Genomic features
CDK$8
cg21540848 0.18% 2.93x1072 8.09x10! 13 26827827 TSS1500
¢g00022633 0.21% 7.00x1073 7.24x10! 13 26827877 TSS1500
cg23571288 0.24% 4.27x1073 6.61x10! 13 26828759 S'UTR
CEBPB
cgl7779707 0.29% 2.80%1072 8.08x10"! 20 48807327 TSS200
CLOCK
cg11569219 0.16% 4.52x1072 8.26x107! 4 56413215 TSS1500
cg07236904 0.08% 1.60x1072 7.89x10! 4 56413229 TSS1500

CTCF
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207967402 0.08%  4.33x1072 8.25x10"! 16 67595843 TSS1500
g27250362 0.55%  7.78x107 7.32x10"! 16 67597316 5'UTR
E2F4
210089978 0.11%  3.10x10?2 8.11x10"! 16 67225962 TSS200
ELFI
cg19515798 131%  3.52x107 8.18x10°! 13 41557187 TSS1500
ELK3
226194015 0.11%  2.05x102 7.91x10°! 12 96588125 TSS200
g25127026 0.76% 1.47x1072 7.80x10°! 12 96606023 5'UTR
FOS
¢g03509965 0.07% 1.39x10°2 7.74x10"! 14 75743987 TSS1500
cg13819869 0.10%  2.14x10? 7.91x10°! 14 75745020 TSS1500
cg13519079 0.06%  4.26x102 8.22x10°! 14 75745447 TSS200
HESI
826348180 1.04% 1.70x1072 7.91x10°! 3 193852754 TSS1500
cg17460737 026%  2.29x102 7.98x10°! 3 193852991 TSS1500
g25466368 027%  2.83x102 8.08x10"! 3 193853978 5'UTR
INTS13(C120rf11)
¢£02301006 022%  2.17x10? 7.93x10"! 12 27091323 TSS200
KLF3
201986205 021%  3.81x1072 8.21x10"! 4 38665594 TSS200
MAZ
¢g09291817 0.18%  4.42x102 8.25x10°! 16 29816730 TSS1500
MEF2C
cg15796366 0.70%  3.73x102 8.19x10"! 5 88120826 TSS1500
cg27557048 027%  3.40x107 6.50x10"" 6 135501969 TSS1500
NRIH4
204250561 0.62%  4.00x1072 8.22x10"! 12 100896223 TSS1500
g05108417 0.38%  2.34x10? 7.98x10°! 12 100897076 TSS200
NR2C2
¢g02081905 0.14% 1.02x107 7.53x10°! 3 14988669 TSS1500
OSR2
cg14548272 0.76%  2.88x102 8.08x10"! 8 99961122 5'UTR
PAXI
826463200 0.70%  6.67x107 7.19x10"! 20 21685401 TSS1500
REST
cg11939399 1.30%  2.53x102 8.02x10°! 4 57773300 TSS1500
¢g09070522 0.64%  4.17x102 8.22x10°! 4 57774717 5'UTR
205246887 020%  2.07x102 7.91x10°! 4 57775294 5'UTR
RXRA®
cg13978325 0.48%  2.49x102 8.00x10"! 9 137218288 TSS200
RXRG®
822758486 129%  4.10x107? 8.22x10"! 1 165415170 TSS1500
SPI
cg13510262 029%  4.99x107 6.81x10°! 12 53774037 TSS1500
SP2
224687229 035%  3.97x103 6.58x10"! 17 45973466 TSS200
sP3
¢£23039033 020%  4.94x102 8.31x10"! 2 174830966 TSS1500
SP4
220441701 0.62%  4.70x1072 8.29x10"! 7 21466380 TSS1500
STATI
g25579739 0.06%  4.79x107 8.31x10"! 2 191878969 5'UTR
TFAP2D
cg11790335 0.16%  2.87x102 8.08x10"! 6 50679857 TSS1500
THAPI
cg11242773 -1.00%  4.10x107? 8.22x10"! 8 42698994 TSS1500
TRIM24
cg13935558 1.16%  4.96x102 8.31x10"! 7 138144067 TSS1500
ZBTB14
cg10091115 027%  3.24x1072 8.11x10"! 18 5297658 TSS1500
ZBTB7B
cg16484021 0.96% 1.26x107 7.66x10°! 1 154978318 5'UTR
¢g22505006 0.72%  3.76x102 8.19x10°! 1 154981829 S'UTR
ZNF143
cg10400440 0.16%  7.32x1073 7.26x10°! 11 9482413 TSS200
ZNF341

cg10875346 0.10% 2.38x107 6.05x10"! 20 32319743 TSS200




Int. J. Mol. Sci. 2020, 21, 4702 106 of 125

ZNF586

cg03584535 0.62% 9.82x1073 7.51%10! 19 58280832 TSS200
ZNF768

cg07936430 0.81% 1.16x102 7.61x107! 16 30538244 TSS1500

TF:transcription factor; FDR:false discovery rate; Chr: chromosome. 2Methylation levels of gout minus
methylation levels of non-gout estimated with linear regression, after adjusting for sex, age, smoking
history (total pack-years), smoking status, alcohol consumption,and cell subsets. "Positions of the
CpG sites in hg19. ‘Because RXRA, RXRB, and RXRG are called collectively as RXR in ReMap, we use
CpG sites located in RXRA, RXRB, and RXRG to represent methylation of RXR.

Step 1: Promoter-wide methylation analysis

[Step 1a: Promoter-wide methylation profilmg] (Step le: Remove probe contammg SNP/w1th ]
[Step 1}). Remove probe with non-significant ] (S T — ]
Step 1c: Remove sex chromosome probe |Step 1g: Functional normalization
[S R ——— ] (Step 1h: A.djust for sex/age/smoking/alcohol ]

J

|

Step 2: Identify CpG sites specific to gouty inflammation

&

e

Step 2a: Create protein-protein interaction . - -
. Step 2d: Exclude CpG sites, epigenetic

associations of which come from

[Step 2b: Identify CpG sites mapping to genes ]
[Step 2c¢: Exclude CpG sites associated with ] lSt?pi 2e: Ez&cludi ¢ CpG sites located in uric '

- J

l

Step 3: Genetic and meQTL analysis/causal inference test

‘Stei 3a: CﬁG sites survivini ienetic & i ‘Stei 3b: CiG sites survivini causal inference i

Step 4: Co-methylation analysis and functional localization

——— ;f R—

Step S: Transcription factor mapping

Step Sa: MoLoTool identification Step Sb: ReMap retrieval

Figure S1. Flowchart of the analysis pipeline. Arrows indicate the direction of the workflow of the
study design. Five major steps are represented by different colors. The boxes indicate the analyses
taken within each step. The study cohort first undergoes promoter-wide methylation profiling with
EPIC array (Step 1a). After removing probes with non-significant detection (Step 1b), sex chromosome
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probes (Step 1c), non-CpG probes (Step 1d), probes containing single nucleotide polymorphism (SNP)
or with SNP at single base extension or SNP at CpG site (Step 1le), cross-reactive probes (Step 1f),
remaining probes are subjected to functional normalization (Step 1g) and linear regression, adjusting
for sex, age, smoking history (total pack-years), smoking status, alcohol consumption, and cell subsets
(Step 1h). Probes that are significantly associated with gout enter following analyses (Step 2-5). In
Step 2a, we create protein-protein interaction network with NetworkAnalyst to gain insight about the
biologic network of gout (Step 2a). We then identify CpG sites that are mapped to genes regulating
interleukin-18 (IL-1P) or gouty inflammation (Step 2b). We further exclude CpG sites that are
associated with metabolic traits (Step 2c), epigenetic associations of which come from hyperuricemia
(Step 2d), or which are located in uric acid-associated genes (Step 2e). For the remaining CpG sites,
genetic and methylation quantitative trait loci (meQTL) analyses (Step 3a) with additional causal
inference tests (Step 3b) are conducted to identify CpG sites whose epigenetic relationships with gout
are not confounded by genetic factors. Co-methylation analysis (Step 4a) and functional localization
(Step 4b) are performed to reveal regulatory potential of CpG sites. We finally utilize MoLoTool (Step

5a) and ReMap (Step 5b) to identify potential transcription factors mediating the relationship between
CpG sites and gout (Step 5).

INSIG1
JNK1
® NPC2

PGGTIB
® RAPTOR
® UBAPI1

Figure S2. Protein-protein interaction network created by NetworkAnalyst. The protein-protein
interaction network reveals several hub genes regulate interleukin-13 (IL-1f3) (Table 1). Hub genes
regulating IL-1(3 are highlighted with distinct hues.
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M

o %

CpG methylation Gout

Genetic
variant

Figure S3. Identification of methylation mediating associations between genetic variant and gout.
The schematic representation shows a causality model where association between genetic variant and
gout is caused by methylation-mediated relationship, in which genmetic variant influences CpG
methylation level that in turn affects risk of gout. The causal inference test attempts to identify such
causal network.
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Figure S4. Associations of PGGT1B, INSIG1, ANGPTL2, JNK1, UBAP1, RECK, NPC2, RAPTOR, and
CNTN5 methylation with metabolic traits. Forest plots of associations between ¢g26201826 (PGGT1B),
cg20419410 (INSIG1), cgl7618153 (ANGPTL2), cgl15686135 (JNK1), cg14167017 (UBAP1), cg0308113
(RECK), cg0168077 (NPC2), cg11988568 (RAPTOR), and cgl16745952 (CNTN5) methylation and (A)
body mass index, (B) HbAi. levels, and (C) total cholesterol levels. Circles represent effect size
estimates, with error bars representing respective 95% confidence interval. The effect size estimates
and corresponding 95% confidence intervals are also listed. The associations between CpG
methylation and body mass index, HbAuic levels, and total cholesterol levels are calculated with
multiple regression, correcting for sex, age, smoking history (total pack-years), smoking status,
alcohol consumption, and blood cell subsets.
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Figure S5. Genetic and methyl-quantitative trait locus (meQTL) analysis of ¢g20419410 (INSIG1).
(A) Regional association plots of nearby variants with methylation levels of cg20419410. X-axis
represents positions on the respective chromosome. Y axis represents minus logioP of associations
between variants and cg20419410 methylation. The variants with P values less than threshold are
labeled with corresponding rs number. The associations between variants and CpG methylation are
calculated with multiple regression, correcting for sex, age, smoking history (total pack-years),
smoking status, alcohol consumption, and blood cell subsets. (B) Regional association plots of nearby
variants with gout. X-axis represents positions on the respective chromosome. Y axis represents
minus logioP of associations between variants and gout. The variants with P values less than threshold
are labeled with corresponding rs number. Every point is one variant colored with a respective hue,
with different colors implying different variants. The dashed purple lines indicate the significance
threshold (P = 0.05), and the red box highlights the location of cg20419410. The associations between
variants and gout are calculated with multiple regression, correcting for sex, age, smoking history
(total pack-years), smoking status, alcohol consumption, and blood cell subsets.




Int. J. Mol. Sci. 2020, 21, 4702 111 of 125

129855000 129865000 129875000 129885000
B Position (base pairs)
T
15958401579
2 4
1512684750 1512686113 1512686675
+

129855000 129865000 129875000 129885000
Position (base pairs)

Figure S6. Genetic and methyl-quantitative trait locus (meQTL) analysis of c¢gl17618153
(ANGPTL2). (A) Regional association plots of nearby variants with methylation levels of
cg17618153. X-axis represents positions on the respective chromosome. Y axis represents minus logioP
of associations between variants and cg17618153 methylation. The associations between variants and
CpG methylation are calculated with multiple regression, correcting for sex, age, smoking history
(total pack-years), smoking status, alcohol consumption, and blood cell subsets. (B) Regional
association plots of nearby variants with gout. X-axis represents positions on the respective
chromosome. Y axis represents minus logioP of associations between variants and gout. The variants
with P values less than threshold are labeled with corresponding rs number. Every point is one
variant colored with a respective hue, with different colors implying different variants. The dashed
purple lines indicate the significance threshold (P = 0.05), and the red box highlights the location of
cg17618153. The associations between variants and gout are calculated with multiple regression,
correcting for sex, age, smoking history (total pack-years), smoking status, alcohol consumption, and
blood cell subsets.
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Figure S7. Genetic and methyl-quantitative trait locus (meQTL) analysis of cg15686135 (JNK1). (A)
Regional association plots of nearby variants with methylation levels of cgl15686135. X-axis
represents positions on the respective chromosome. Y axis represents minus logioP of associations
between variants and cg15686135 methylation. The variants with P values less than threshold are
labeled with corresponding rs number. The associations between variants and CpG methylation are
calculated with multiple regression, correcting for sex, age, smoking history (total pack-years),
smoking status, alcohol consumption, and blood cell subsets. (B) Regional association plots of nearby
variants with gout. X-axis represents positions on the respective chromosome. Y axis represents
minus logioP of associations between variants and gout. The variants with P values less than threshold
are labeled with corresponding rs number. Every point is one variant colored with a respective hue,
with different colors implying different variants. The dashed purple lines indicate the significance
threshold (P = 0.05), and the red box highlights the location of cg15686135. The associations between
variants and gout are calculated with multiple regression, correcting for sex, age, smoking history
(total pack-years), smoking status, alcohol consumption, and blood cell subsets.
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Figure S8. Genetic and methyl-quantitative trait locus (meQTL) analysis and causal inference test
of ¢g14167017 (UBAP1). (A) Regional association plots of nearby variants with methylation levels
of cgl14167017. X-axis represents positions on the respective chromosome. Y axis represents minus
log1oP of associations between variants and cg14167017 methylation. The variants with P values less
than threshold are labeled with corresponding rs number. The associations between variants and CpG
methylation are calculated with multiple regression, correcting for sex, age, smoking history (total
pack-years), smoking status, alcohol consumption, and blood cell subsets. (B) Regional association
plots of nearby variants with gout. X-axis represents positions on the respective chromosome. Y axis
represents minus logioP of associations between variants and gout. The variants with P values less
than threshold are labeled with corresponding rs number. Every point is one variant colored with a
respective hue, with different colors implying different variants. The dashed purple lines indicate the
significance threshold (P = 0.05), and the red box highlights the location of cg14167017. Variants of
concomitant associations with cg14167017 methylation and gout (rs1189081296, rs962251804) are
marked with red color. The associations between variants and gout are calculated with multiple
regression, correcting for sex, age, smoking history (total pack-years), smoking status, alcohol
consumption, and blood cell subsets. (C) For variants of concomitant associations with cg14167017
methylation and gout (rs1189081296, rs962251804), causal inference test indicates cgl14167017
methylation mediates relationship between variants (rs1189081296, rs962251804) and gout.
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Figure S9. Genetic and methyl-quantitative trait locus (meQTL) analysis and causal inference test
of cg11988568 (RAPTOR). (A) Regional association plots of nearby variants with methylation levels

of cg11988568. X-axis represents positions on the respective chromosome. Y axis represents minus

log1oP of associations between variants and cg11988568 methylation. The variants with P values less

than threshold are labeled with corresponding rs number. The associations between variants and CpG

methylation are calculated with multiple regression, correcting for sex, age, smoking history (total

pack-years), smoking status, alcohol consumption, and blood cell subsets. (B) Regional association

plots of nearby variants with gout. X-axis represents positions on the respective chromosome. Y axis

represents minus logiP of associations between variants and gout. The variants with P values less

than threshold are labeled with corresponding rs number. Every point is one variant colored with a
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respective hue, with different colors implying different variants. The dashed purple lines indicate the
significance threshold (P = 0.05), and the red box highlights the location of cg11988568. The variant of
concomitant associations with cg11988568 methylation and gout (rs754012543) is marked with red
color. The associations between variants and gout are calculated with multiple regression, correcting
for sex, age, smoking history (total pack-years), smoking status, alcohol consumption, and blood cell
subsets. (C) For variant of concomitant associations with cg11988568 methylation and gout
(rs754012543), causal inference test indicates cg11988568 methylation mediates relationship between
variant (rs754012543) and gout.
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Figure S10. Genetic and methyl-quantitative trait locus (meQTL) analysis of cg16745952 (CNTN5).
(A) Regional association plots of nearby variants with methylation levels of cg16745952. X-axis
represents positions on the respective chromosome. Y axis represents minus logioP of associations
between variants and cg16745952 methylation. The variants with P values less than threshold are
labeled with corresponding rs number. The associations between variants and CpG methylation are
calculated with multiple regression, correcting for sex, age, smoking history (total pack-years),
smoking status, alcohol consumption, and blood cell subsets. (B) Regional association plots of nearby
variants with gout. X-axis represents positions on the respective chromosome. Y axis represents
minus logioP of associations between variants and gout. The variants with P values less than threshold
are labeled with corresponding rs number. Every point is one variant colored with a respective hue,
with different colors implying different variants. The dashed purple lines indicate the significance
threshold (P = 0.05), and the red box highlights the location of cg16745952. The associations between
variants and gout are calculated with multiple regression, correcting for sex, age, smoking history
(total pack-years), smoking status, alcohol consumption, and blood cell subsets.
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Figure S11. Co-methylation analysis and functional localization of ¢g20419410 (INSIG1). (A)
Patterns of co-methylation at the CpG sites surrounding c¢g20419410. (B) Regional association results
along with position of nearby CpG islands (green). cg20419410 (highlighted in shaded box) is located
in CpG islands. (C) Functional annotation of ¢g20419410. DNase hypersensitive sites derived by
DNase-seq (DNase Track) and histone marks surrounding cg20419410 (H3K4mel, H3K4me3,
H3K9ac, and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4mel,
H3K4me3, H3K%ac, and H3K27ac histone marks are associated with active regulatory elements.
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Figure S12. Co-methylation analysis and functional localization of ¢g17618153 (ANGPTL2). (A)
Patterns of co-methylation at the CpG sites surrounding cg17618153. (B) Regional association results
along with position of nearby CpG islands (green). (C) Functional annotation of cg17618153. DNase
hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg17618153
(H3K4mel, H3K4me3, H3K%ac, and H3K27ac Tracks) in monocytes are shown. DNase
hypersensitivity, H3K4mel, H3K4me3, H3K%ac, and H3K27ac histone marks are associated with
active regulatory elements.
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Figure S13. Co-methylation analysis and functional localization of cg15686135 (JNK1). (A) Patterns
of co-methylation at the CpG sites surrounding cg15686135. (B) Regional association results along
with position of nearby CpG islands (green). (C) Functional annotation of cgl15686135. DNase
hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg15686135
(H3K4mel, H3K4me3, H3K%ac, and H3K27ac Tracks) in monocytes are shown. DNase
hypersensitivity, H3K4mel, H3K4me3, H3K%ac, and H3K27ac histone marks are associated with

active regulatory elements.
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Figure S14. Co-methylation analysis and functional localization of cgl14167017 (UBAPI). (A)
Patterns of co-methylation at the CpG sites surrounding cg14167017. (B) Regional association results
along with position of nearby CpG islands (green). (C) Functional annotation of cg14167017. DNase
hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg14167017
(H3K4mel, H3K4me3, H3K%ac, and H3K27ac Tracks) in monocytes are shown. DNase
hypersensitivity, H3K4mel, H3K4me3, H3K%ac, and H3K27ac histone marks are associated with
active regulatory elements.
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Figure S15. Co-methylation analysis and functional localization of ¢g11988568 (RAPTOR). (A)
Patterns of co-methylation at the CpG sites surrounding cg11988568. (B) Regional association results
along with position of nearby CpG islands (green). cg11988568 (highlighted in shaded box) is located
in CpG islands. (C) Functional annotation of cg11988568. DNase hypersensitive sites derived by
DNase-seq (DNase Track) and histone marks surrounding cgl11988568 (H3K4mel, H3K4me3,
H3K9ac, and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4mel,
H3K4me3, H3K%ac, and H3K27ac histone marks are associated with active regulatory elements.
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Figure S16. Co-methylation analysis and functional localization of ¢g16745952 (CNTN5). (A)
Patterns of co-methylation at the CpG sites surrounding cg16745952. (B) Regional association results

along with position of nearby CpG islands (green). cg16745952 (highlighted in shaded box) is located
in CpG islands. (C) Functional annotation of cg16745952. DNase hypersensitive sites derived by
DNase-seq (DNase Track) and histone marks surrounding cgl6745952 (H3K4mel, H3K4me3,
H3K9ac, and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4mel,
H3K4me3, H3K%ac, and H3K27ac histone marks are associated with active regulatory elements.
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Figure S17. Potential transcription factors binding of ¢g26201826 (PGGT1B), cg20419410 (INSIG1),
cgl7618153 (ANGPTL2), cgl5686135 (JNKI1), cgl4167017 (UBAPI), cgl1988568 (RAPTOR), and
cg16745952 (CNTND5) according to MoLoTool and ReMap. Potential binding of transcription factors
to respective CpG sites according to MoLoTool are highlighted with purple while binding of
transcription factors to respective CpG sites according to ReMap are highlighted with green. For
example, BHLHE40 binds cg16745952 (CNTN5) in MoLoTool (purple), CDK9 binds cg26201826
(PGGT1B) according to ReMap (green). Some transcription factors (ATF2, BRD4, CEBPA, CEBPB,
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CLOCK, ELK4, FOS, KLF6, KLF9, KMT2A, MED1, NR1H4(FXR), RELA(p65), RUNX1, RXR, SP1, SPI1,
STAT1, and VDR) shown to regulate interleukin-1p (IL-1f) in the literature are highlighted (red box).
Respective supporting articles [1-23] are listed in the following references.
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Figure S18. Cell subsets frequencies in gout and non-gout. The cell subsets percentages calculated
with minfi in gout and non-gout. The percentages of cell subsets in gout are shown in light color,
while the percentages of cell subsets in non-gout are shown in dark color.

A B
Down I l Up
€ monocyte >é—macrophage—>
GEO dataset Probe ID Comparison P
GDS3203 Fresh monocyte and
207452 _s_at 431%10*
— Liu et al differentiated macrophage

Figure S19. CNTN5 downregulated in differentiated macrophage. (A) The details of source
expression dataset for CNTNb. (B) Heatmap reveals the scaled expression of CNTN5 in differentiated
macrophages and monocytes obtained from GDS3203. Samples are shown in columns.



