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Background: Total immunoglobulin E (IgE) is a therapeutic &tr@n allergic diseases. DNA
methylation in white blood cells (WBCs) was asstezrawith total IgE in an epigenome-wide
association study (EWAS) of Caucasians. Whether Di#hylation of eosinophils explains
those findings is insufficiently understood.

Methods: We tested for association between genome-wide DNfyhation in WBCs and total
IgE in two studies of Hispanic children: the Pud®ioo Genetics of Asthma and Lifestyle Study
(PR-GOAL, n = 306) and the Genes-environments athahiRture in Latino American€GALA

II, n = 573). Whole-genome methylation of DNA fraMBCs was measured using the lllumina
Infinium HumanMethylation450 BeadChip. Total IgEsvaeasured using the UniCAP 100
system. In PR-GOAL, WBC types (i.e. neutrophilssirophils, basophils, lymphocytes, and
monocytes) in peripheral blood were measured Gmgter-Counter techniques. In GALA I,
WBC types were imputed. Multivariable linear regies was used for the analysis of DNA
methylation and total IgE, which was first conddcseparately for each cohort, and then
combining results from the two cohorts in a metahgsis.

Results: CpG sites in multiple genes, including novel firgrand results previously reported in
Caucasians, were significantly associated with tgta&. However, adjustment for WBC types
resulted in markedly fewer significant sites. Toplings from this adjusted meta-analysis were
in genesZFPM1 (P=1.5x10?), ACOT7 (P=2.5x10"), andMND1 (P=1.4x10).

Conclusions: In an EWAS adjusted for WBC types (including eoginils), methylation
changes in genes enriched in pathways relevarsthona and immune responses were
associated with total IgE among Hispanic children.

Abstract word count: 250
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ACOT7, andMND1 are associated with total IJECOT7 andZFPM1 have been implicated in

the pathogenesis of asthma or atopy.

Capsule Summary:In an EWAS adjusted for WBC types, few DNA methigatchanges were

significantly associated with total IgE among Hisjachildren. Future EWAS of total IgE

should account for DNA methylation of WBC typesitmailarly eosinophils.

Key words: EWAS, total IgE, Hispanics, children

Abbreviations:

EWAS: epigenome-wide association study

IgE: immunoglobulin E

WBC: white blood cell

PR-GOAL: Puerto Rico Genetics of Asthma and Lifes&tudy

GALA II: Genes-environments and Admixture in LatiAmericans study
eQTM: expression Quantitative Trait Methylation

PC: principle component



90

91

92

93

94
95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

Allergic diseases affect millions of people worldei In subjects with allergic diseases,
secretion of interleukin (IL)-4 and IL-13 by T help2 (Th2) cells increases production of total
immunoglobulin E (IgE) by B cells. Total IgE is akintermediate phenotype and a therapeutic

target in allergic diseases such as asthma andjialihinitis'.

Genome-wide association studies have identifiedsSiMiRed with total IgE, but their joint
estimated effect accounts for a very small propartf the trait's heritabilit§>. Environmental
exposures affect total IGE and thus epigenetic mechanisms such as DNA naibylmay

explain the “missing heritability” of total IgE.

A recent epigenome-wide association study (EWA8)auBNA from white blood cells (WBCs)
reported that methylation in several genes is icapéid on total IgE level in Caucasignsith
methylation of three genesRCAT2, IL5RA, andZNF22) accounting for ~13% of total IgE
variance. Whether those findings are explained BADnethylation of eosinophils (which play

a major role in allergic inflammation) or other WBCinsufficiently understood.

In the United States, Puerto Ricans are heavilcédtl with allergic diseases, while Mexican
Americans have a lower but non-negligible burdemfiallergie™. We report the first EWAS
of total IgE with adjustment for (percentage of) WB/pes, as well as the first EWAS of total

IgE in Hispanics.

METHODS

Please also see the Online Supplement.
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Subject recruitment and study procedures

Puerto Rico Genetics Of Asthma and Lifestyle Sudy (PR-GOAL): From March of 2009 to June of
2010,678 children with and without asthma (defined agspiian-diagnosed asthma and at least
one episode of wheeze in the prior year) were itechin San Juan (Puerto Rico), as described
elsewher&. Eligibility criteria included age 6 to 14 years amaling four Puerto Rican
grandparents. Of the 562 subjects who had blooglsanwith sufficient DNA for genome-wide
genotyping, 306 subjects had additional data (chopWBC count, total IgE, and a genome-wide
study of DNA methylation) and were thus includedhis analysis. Total serum IgE was measured
using the UniCAP 100 system (Pharmacia & Upjohriaiazoo, M), and total WBC count and
percentages of the five possible cell types (eeitrmophils, eosinophils, basophils, lymphocytes,
and monocytes) in peripheral blood were measuned @oulter-Counter techniques. There were
no significant differences in age, gender, asthiatas or total IgE between subjects with available

DNA who were (n=306) and were not (n=256) includethe current analysis.

Following bisulfite conversion of DNA from WBCs ugj the EZ DNA methylation kit (Zymo
Research,Irvin CA), whole-genome DNA methylatiovells were measured using the
HumanMethylation 450K BeadChip system (llluminan $aego, CA). In brief, 200 ng of
bisulfite-converted DNA was whole-genome ampliffed23 hours, followed by end-point
fragmentation. The fragmented DNA was precipitateshatured, and hybridized to the
BeadChips for 18 hours at 48°C. The BeadChips wene washed, and the hybridized primers
were extended and labeled prior to scanning thel@eigs using the lllumina iScan system

(lumina, San Diego, CA).
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the HumanOmni2.5 BeadChip platform [lllumina I8an Diego, CA), as previously
described’. Genome-wide gene expression in a subset of H@leablood samples was
measured at the University of Pittsburgh GenommtsRroteomics Core Laboratories, using the

lllumina HumanHT-12 v4 Expression BeadChip, as dbsd in our previous wofk

Written parental consent was obtained for partiongechildren, from whom written assent was
also obtained. The study was approved by the instital Review Boards of the University of
Puerto Rico (San Juan, PR), Brigham and Women'pitidgBoston, MA) and the University

of Pittsburgh (Pittsburgh, PA).

Genes-environments & Admixturein Latino Americans (GALA 11): The GALA Il study is a
multicenter case-control study of asthma in 1,888nbo children and adolescelits<Cases and
healthy controls were recruited from five centér®tighout the U.S. (Chicago, Bronx, Houston,
San Francisco Bay Area, and Puerto Rico). Subyeets eligible if they were 8 to 22 years of
age, self-identified all four grandparents as Latisind had <10 pack-years of smoking history.
Asthma was defined as physician-diagnosed asthohaeport of symptoms and medication use
in the previous two years. Participants were diskinto three Latino subgroups (Puerto Rican,
Mexican and other Latino), according to the sefferted ancestry of their four grandparents. All
participants were genotyped on the AxfolAT1 array (World Array 4, Affymetrix, Santa
Clara, CA), as described elsewHgré\ subset of 573 participants (219 Puerto Rica8s,
Mexicans and 85 other Latinos) with data for genawige DNA methylation and total IgE were
included in the current analysis; there were naiant differences in age, gender, asthma
status or total IgE between subjects who were (B¥&rd were not (n=1,285) included in the

analysis. Total serum IgE was measured using timeuimoCAP™ 100 system (Phadia,
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HumanMethylation 450K BeadChips to measure metioyldevels.

The study was approved by the Institutional RevBovards of the University of California at
San Francisco and all other participating centédschildren and their parents provided written

informed assent and consent, respectively.

Preprocessing and quality control for 450K DNA metlylation data

We performed the same preprocessing and qualityaldor 450K DNA methylation data in
PR-GOAL and GALA Il. We read methylation data freine raw IDAT files using the R
packagemethylumi, and calculated thgvalue for each CpG g5= M/(M + U +a), where M

and U represent methylated and un-methylated sigteisities at the specific site ands an
arbitrary offset (usually 100) intended to staleilizvalues where fluorescent intensities are low.
Next, the methylation data were preprocessed ly ¢@lance adjustment, background
correction and quantile-normalization with flneni R package, and followed by Beta-Mixture
Quantile (BMIQ) normalization with thexateRmelon package. This normalization strategy first
guantile-normalized the intensities of methylatsagnals among all arrays, and then used BMIQ

dilation to normalize thg-values within each arr&y*®

In each data set, we removed poor-quality probés a@atection P-value > 0.01 in at least 20%
of the samples. We also removed 11,656 probes®yth loci located on sex chromosomes and
19,344 probes that had rs* names or located at@rdie to known SNPs, according to the

lllumina product annotation of Infinium HD Methylah SNP List. This QC process left 454,552



182  (considering extreme values as noise signals arebiiace multiple tests), which left 188,368

183  CpGs for data analysis.

184

185  Comparison to previous findings in Caucasians (sedso Online Supplement)

186  We compared our results in Hispanic children tséhof Liang et al. in Caucasid&n3he

187 comparison sample consists of three cohorts of &acs (Table E1), as follows: (1) The

188  Medical Research Council Asthma (MRCA) panel, aocbbf 355 subjects (183 male) with

189 mean age of 28 years (range 2-61 years), of whd@had doctor-diagnosed asthma, (2) a subset
190 of the Poblogaeth Asthma Prifysgol Abertawe (PAB#Idy, including 149 subjects (77 male,
191 34 with doctor-diagnosed asthma) with mean agelofears (range, 18 to 30 years), selected
192  equally from the top and bottom deciles of thelttgg distribution from the entire PAPA study
193  of 1,614 unselected volunteers, and (3) a subs&ecbaguenay-Lac-Saint-Jean (SLSJ) asthma
194  familial collection, including 160 subjects (80 mpWith mean age of 29 years (range 5-79

195 years), of whom 69 had asthma. MRCA used the IhaniumanMethylation 27K chip, while
196 PAPA and SLSJ used the lllumina HumanMethylatioBKi8hip. We used the results presented
197  in the original report, more detailed informatiamnde found in Liang et &.0f note, we could
198  not directly compare effect sizes across our sardythose studies (which used transformed
199  methylation values), but the directions of effestiraates were comparable across studies.

200

201  Statistical analysis

202  Total IgE was transformed to a log10 scale as araktalue in medical studies for data analysis.

203  Linear regression was used for the multivariablelysis of DNA methylation and total IgE,
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(or plate), population subgroup (in GALA Il) ancetfirst five principal components (PCs) of the
genotypic data, i.e., EWAS regression model (1)agsolge ~ CpG methylation + Age +
Gender + Asthma + Batch + Population + 5 PCs. Pé&g walculated using common SNPs
(minor allele frequency > 5%) by using EIGENSTRATseparately for PR-GOAL and GALA

II. We next performed a meta-analysis to combimarsary statistics from PR-GOAL and

GALA Il, using inverse variance weighting to gerterthe combined effect size and P-value for
each CpG site. A Bonferroni-corrected P < 2%&@s used as the cutoff for genome-wide

statistical significance.

We then carried out a similar multivariable anaysi DNA methylation and total IgE in PR-
GOAL, with additional adjustment for the percentagéWBC types (only neutrophils,
eosinophils, lymphocytes, and monocytes are indusi@ce the sum of the percentages of these
four cell types determines the percentage of fitle lossible type) to uncover IgE regulatory
pathways that are independent of eosinophil cddence, our EWAS regression model (2) is:
Logiolge ~ CpG methylation + Age + Gender + Asthma +cBat Population + 5 PCs +
Percentages of 4 WBC types. Since WBC percentages not available in GALA 11, cell type
percentages were inferred based on the methodilsieddry Houseman et &l. In brief, a Lasso
regression model for each of the five cell types Wat trained from the observations of cell
percentage and DNA methylation in PR-GOAL, and ttienmost predictive 200 CpG sites (see
Table E2) for the five cell types were selectededsrence CpGs for the application of a multiple
imputation methott to impute the cell percentages, which were adjufstein the multivariable

analysis of GALA II. Of note, we validated the pmrhance of the Houseman imputation-based



228 significantly and highly correlated (see Figure .Elus, methodologically, this imputation

229  should work for GALA Il samples, whose imputed WB@es are likely valid and without

230 significant bias.

231

232 Next, we conducted a meta-analysis of total IgER¥GOAL and GALA I, after additional

233  adjustment for WBC types. Genes containing thelfa0 CpG sites associated with total IgE in
234  this meta-analysis were examined in a KEGG patheveichment analysis, using Fisher’s exact
235 test, the multiple testing p-values were adjustéd WDR. Moreover, we performed an

236 expression Quantitative Trait Methylation (eQTMabsis for the top 20 findings from the meta-
237  analysis adjusted for WBC types (using PR-GOAL Yatetest for association between DNA
238  methylation and cis-gene (< 1M bases) expressiarole blood, adjusting for age, sex, asthma
239  status (and WBC types), i.e. Gene expression ~ @pthylation + Age + Gender + Asthma + 5
240 PCs +(Percentages of 4 WBC types).

241

242  RESULTS

243  The characteristics of participants in faigertoRico GeneticsOf Asthma and.ifestyle Study
244  (PR-GOAL) and th&enes-environments &dmixture inLatinoAmericans Study (GALA II)
245 are shown imMable I. Compared to participants in GALA II, those in BFROAL were younger
246 and had a higher total IgE. DNA methylation lewskxe similar across studies (Figure) E2
247

248  We conducted a multivariable linear regressionyamslof DNA methylation and total IgE, first

249  separately for each cohort, and then combiningtefom the two cohorts in a meta-analysis.
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at FDR < 0.01 (See Manhattan and QQ plots in Figi®e Table E3 lists the top 200 CpG sites
(by P-value) in this meta-analysis, as well asrttesults of separate analysis for each cohort.
The direction of association between CpG sitestatad IgE was consistent across studies. PR-
GOAL had 640 significant CpGs with P «0”, while GALA Il had 404 significant CpGs, and
their correlation of overall effect size or -lg@P-value) were also significant (Figure E4). In a
sensitivity analysis, we performed a mega-analygisombining the datasets from PR-GOAL
and GALA Il into a single dataset, using a simdaproach to that for the meta-analysis, with
additional adjustment for study site. This megahgsia yielded similar results to those from the

meta-analysis (Table E3).

Next, we compared the results of our meta-analysésijusted for WBC types with those from

an EWAS of total IgE in Caucasidnn spite of differences in ethnicity and age, tafghe top
significant CpG sites in our EWAS had the samedtiba of association as in Caucasians (Table
E3). Of the top 200 CpG sites in our meta-analyis39, were also associated with total IgE (at P
< 0.01) in either the PAPA or SLSJ study; and &l sites that overlapped with those in the
MRCA study (which had fewer CpG sites from thertlina 27K Chip) were significantly
associated with total IgE in that study. Moreowes,confirmed the top findings from the

previous EWAS in Caucasidhis our studyTable E4).

We then repeated the multivariable meta-analysmioktudy cohorts after adjustment for WBC
types.Fig 1 shows Manhattan and QQ plots of results in thjgsadd meta-analysis, the number

of significant CpG sites is markedly reduced conmgato the unadjusted results (Figure E3).



274  ¢g21220721) of them were significantly associatét otal IgE at P < 210", and the top two
275  CpGs overlap with those from the meta-analysis eutlradjusting for WBC types. Partial

276  regression plots iRig 2 show the associations between CpG methylatioregadmd total IgE,
277  conditional on all other covariates, for the toprfgenes. Table E5 lists the top 200 CpG sites as
278  well as the results of this cell-adjusted analf@iseach cohort, and similar results were obtained
279  when a mega-analysis was conducted instead of @ ametlysis.

280

281  We then performed a KEGG pathway enrichment arstysithe genes closest to the top 1000
282  CpG sites from the meta-analysis adjusted for Wigies. Of the seven pathways enriched for
283 these genes at FDRO0.01 (Table 1ll), the first one (*hsa05310 Asthmis’highly related to

284  total IgE. Some significant pathways are relevaniimune responses, such as “hsa04612
285  Antigen processing and presentation”, “hsa0532®#wunune thyroid disease” and “hsa04672
286 Intestinal immune network for IgA production”.

287

288  Next, we performed eQTM analyses for the twenty G€s inTable Il and their cis-genes,
289  using the DNA methylation and gene expression filata PR-GOAL. From the analysis

290 unadjusted for WBC types, cg25087851 methylatios significantly associated with

291  expression of the gene for the prostaglandin Deper 2 PTGDR2, P = 5.16x18’, see Table
292 E7)). cg25087851 is 473 nucleoside bases upstré®M@DR2, which encodes a G-protein-
293  coupled receptor that is preferentially expressedb4+ effector Th2 cells. This receptor

294  mediates pro-inflammatory chemotaxis of eosinophitsophils, and Th2 lymphocytes

295  generated during allergic inflammatfénand a PTGDR2 antagonist reduces eosinophilicagirw
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318

site (cgl12227660) was significantly associated wikpression of the gene polyamine oxidase
(PAOX, P = 2.04x183%); cg12227660 is 131,071 bases upstreaPA@X. PAOX particles can
be used as a drug delivery vehicle for the treatrokacute inflammatory diseases such as
asthma and acute lung injafy> After adjusting for cell types, the observed agstions
between methylation of CpG sites and gene expmessoame non-statistically significant,

following a pattern similar to that for the EWASsudts (Table E7).

GALA Il participants belong to three Latino subgpsycaptured by PCA of genotypic data,
while the effect of population composition on DN/Athylation is negligible, according to PCA
of methylation data (Figure E5). Since PR-GOAL pgrants are all Puerto Rican, we
conducted a secondary EWAS of total IgE after selgonly Puerto Ricans from GALA Il (n =
219). Figure E6 shows the Manhattan and QQ plotalf€pG sites, and the results of top 200
sites are listed in Table E8 for the EWAS withoeil type adjustment and Table E9 for the
EWAS with cell type adjustment. Findings in thisabsis in Puerto Ricans were similar to those
in all Hispanics, the correlations of resultanteffsize or -log10(Pval) were significant (Figure
E7); and the 4 significant CpG sites in the metahmes with adjustment for WBC types were

the same as those in all Hispanics.

DISCUSSION

Our meta-analysis without adjustment for WBC typestified 1,326 CpG sites that achieved a
genome-wide significant association with total EEP < 210”. There are some novel findings

on top of the results (Table E3), including methigia in the genes for microRNA 20R1(R202),
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in cultured airway epithelial cells of monkeys @sponse to ozone exposure and
lipopolysaccharide (LPS) treatmé&htand is decreased in bronchoalveolar lavage (BAL)
patients with sarcoidogis LPIN1, which has been implicated in lipid metabolism and
rhabdomyolisis, encodes a magnesium-ion-dependesipbatidic acid phosphohydrolase
enzyme. Expression @PIN1 is low in subjects with atopic eczema, who oftaménother atopic

diseases such as allergic asthma and allergic-dunjunctivitis®,

After additional adjustment of our meta-analysis\WBC types, there was a marked reduction
in the number of CpG sites associated with tot&l Igince only eosinophils were consistently

and significantly associated with total IgE in study (Table IV), our overall findings suggest

that DNA methylation in eosinophils explain mostuks for DNA methylation and total IgE in

the analyses unadjusted for WBC types, thus emgphgdine importance of adjusting for cell

types in future studies.

Our four genome-wide significant findings in thetezanalysis adjusted for WBC types were
not among the top 62 top loci associated with tigial (at FDR <0.005, with consistent direction
of association across cohorts) in the meta-anabfdisree cohorts included in the prior EWAS
of total IgE in CaucasiafisThese four CpG sites were located in the genesirio-finger

protein multi-type 1ZFPM1), acyl-CoA thioesterase ACOT7), and meiotic nuclear division 1
(MND1). ZFPM1 suppresses expression of interleukin 44{land induces expression of IFN-
in CD4+ T cells, thus reducing Th2 cell differetiva®®. Moreover, WBC DNA methylation in

bothZFPM1 andACOTY has been associated with astfitnand WBC DNA methylation of



343 or high total IgE ¥200 kU/L) across two Caucasian cohorts includeal pmior study". In that
344  study, DNA methylation of acyl-CoA thioesteraseACQT7) was significantly associated with
345 atopy or high total IgE in the discovery cohort hot in a replication cohort. Thus, herein we
346 first report consistent evidence of a genome-wiggificant association betwe&COT7

347  methylation and total IgE.

348

349  Of the top findings in our analysis unadjusteddelt types, CpG sites idFPM1, ACOT7,

350 MIR202, EVL, PTGDR2 andPGR2 remained among the top twenty results in the aimly

351  adjusted for WBC types. While not genome-wide digant, the WBC-adjusted analysis

352  revealed some new genes among our top twenty figdincludingIND1, sprouty RTK

353  signaling antagonist 2 (SPRY2), major histocomplatglcomplex, class Il, DQ beta H{LA-
354 DQB2) and ETS variant 6§TV6) genes. SPRY?2 differentially regulates lymphoid angkloid
355  cell functions relevant to allergic asththaHLA-DQB2 is biologically relevant to immune

356 responses and has previouabgociated with asthiffaETV6-ABL gene rearrangement can
357  result in chronic myeloid leukemia associated weitisinophilid®.

358

359  We recognize several study limitations. First, Wi@es were not measured in GALA II.

360 Although we applied validated methods to perforrpumation of WBC percentages, the

361  imputation uncertainty may still have reduced datistical power. It is unlikely to have biased
362  our results. Second, WBC types such as lymphoaythsde multiple cell types (e.g., Thl, Th2,
363 Th17) and we lack data to identify whether methglabf a specific cell type accounts for our
364 findings in the meta-analysis adjusted for celletypThird, we had data for gene expression in

365 whole-blood (and not WBCs) in only a subset ofipgrénts in PR-GOAL, likely reducing our



367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

expression. Finally, we lack functional analyses,dur top CpG sites are located within
biologically plausible genes, as demonstrated logtned evidence from prior publications, and

the results from our enrichment and eQTM analyses.

In summary, we demonstrate novel WBC DNA methylatthanges associated with total IgE in
an EWAS of Hispanic children, while replicatingqorfindings in CaucasiafisOur findings also
emphasize the importance of adjusting for cell $yfmarticularly eosinophils) in future studies

of WBC DNA methylation and total IgE or related pbé&ypes (e.g., asthma).
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Fig 1. Manhattan and QQ plots for the results of metdyaea adjusting for WBC types. The
Manhattan plot shows the chromosomal locationdamiof P-value) for association at each CpG
site; the solid line illustrates a threshold of @ue=2x10 and the dashed line illustrates a
threshold of FDR=0.01. The QQ plot shows obsenerdus expected —logP-value) for

association at all loci. The gray area illustrabes95% confidence band.

Fig 2. Partial regression plots of CpG methylation andltigE for the top four genes in the
meta-analysis adjusting for WBC types. The x amaig respectively stand for the residuals of
regressing methylation and IgE against all otheadates, which are adjusted in the
multivariable regressions. The solid and holloveleis indicate GALA 1l and PR-GOAL

samples.



497

498

499

Study

PR-GOAL (n=306)

GALA Il (n=573)

Age (years)

9 (6-15)

13 (8-22)

Gender (female)

131 (42.8%)

287 (50.1%)

Asthma

173 (56.5%)

311 (54.3%)

Total IgE (IU/mL)

694 (2-10178)

371 (1-8545)

Average global genetic ancest

European
African
Native American

ry

63%
25%
12%

53%
17%
30%

” PR-GOAL: Puerto Rican Genetics of Asthma and LjflesStudy

" GALA lI: Genes-environments & Admixture in Latinofericans Study

" Data shown as mean (range) for continuous vasaie number (percentage) for categorical variables




" PR-GOAL GALA I Meta-analysis
ProbelD Gene CHR Position

Effectt P-value Effect P-value Effect P-value FDR

cg04983687 ZFPM1  chrl6 88558223 -5.27 4.69x10 -3.82 3.61x10 -4.31 1.53x10" 2.88x10
cg09249800 ACOT7 chrl 6341287 -6.81 5.32xi0 -6.09 1.06x18 -6.53 2.55x10'* 2.41x1Cf
cgl2614529 MND1 chrd 154269418 -5.25 7.38x10 -4.67 4.39x18 -4.88 1.40x10° 8.76x10°
€g21220721 ACOTY chrl 6341230 -5.31 1.26x10 -1.84 1.92x18 -2.74 8.45x10¢° 3.98x10°
cgl2227660 MIR202 chrl0 135061670 -4.26 1.21xP0 -3.89 9.19x10 -4.02 3.96x10 1.49x10°
cgl11699125 ACOT7 chrl 6341327 -5.77 5.34x%0 -3.19 1.43x18 -4.52 6.68x10 1.88x10°
cg01000631  EVL chrl4 100610667 -4.65 1.68xT0 -3.88 1.09x18 -4.25 6.97x10 1.88x1C
cg08940169 ZFPM1  chrlé 88540241 -5.49 8.37xP0 -4.13 4.14x18 -4.83 1.43x16 3.38x10°
cg01458054 HELZ2  chr20 62200603 -3.34 2.75xT0 -2.99 1.78x10 -3.11 1.66x10 3.48x1C
cgl15017119 SPRY2 chrl3 82585793 -4.84 7.04xFf0 -2.96 5.45x18 -3.78 2.49x10 4.06x1C
cg00405825  HIPK2 chr7 139474807 4.10 2.84x10 3.35 2.47x10 3.58 2.54x18 4.06x10°
cg25087851 PTGDR2 chrll 60623918 -4.43 2.41xFf0 -4.30 3.29x10 -4.35 2.58x18 4.06x10°
cg12103951  WAPL chrl0 88162314 0.77 7.00xf0 1.28 1.18x10 1.12 3.55x10 5.15x1C
cg12427941 TJAP1 chr6 43457177 5.40 7.88x10 4.56 3.11x19 4.79 7.99x18 1.08x10'
cg06623197 MTMR3  chr22 30400763 2.99 5.23xf0 1.64 3.59x10 1.86 1.18x10 1.48x10"
cgl12296550 HLA-DQB2 chr6 32728862 0.54 5.89xi0 0.91 4.77x10 0.77 1.26x18 1.48x10'
cg15700636 PRG2 chrlil 57156050 -5.59 9.80xT0 -4.41 4.07x18 -4.94 1.41x10 1.57x10"
cg13074835 NFKBIL1 chr6 31515196 -2.05 1.22xi0 -3.32 3.72x10 -2.98 1.51x18 1.58x10'
cgl15492834 Cilorf226  chrl 162351057 -5.26 1.55x10 -3.11 1.79x18 -3.68 1.66x18 1.64x10'
cg20481287 ETV6 chrl2 12224457 -2.10 3.73xf0 -2.58 1.95x10 -2.43 2.14x10 2.02x10"

" Effect is the regression parameter for methylatiata (beta value) at each CpG site



Pathway Sg'gos P-value FDR | Included.Genes
; PRG2,HLA-DOA,HLA-DQA1,HLA-DQBL,IL4,HLA-
hsa05310 Asthma 7.41 1.72%P0 0.002 DRB5.IL 13, HLA-DOA2 HLA-DPA1
L . HLA-DOA HLA-DQA1,HLA-G,HLA-DQB1,IL4,HLA-
hsa05330 Allograft rejection 6.06 6.4680 0.004 DRB5,HLA-DQA2,GZMB, HLA-DPAL
hsa04612 Antigen processing ¢ 215 | 2.02x18* | 0.009 HLA-DOA,PSME3,HSPA2,HLA-DQA1,HLA-G,HLA-
presentation ' : ) DQOB1,CTSB, TAP2,HLA-DRB5,HLA-DQA2,HLA-DPA1
hsa05320 Autoimmune thyro 4 HLA-DOAHLA-DQA1,HLA-G,HLA-DQB1,IL4,HLA-
disease 4.88 | 2.66x10 0.009 DRB5,HLA-DQA2,GZMB,HLA-DPA1
hsa05332 Gra-versu-host 4 HLA-DOA HLA-DQA1,HLA-G,HLA-DQB1,HLA-
disease 5.22 | 3.89x10 0.01 DRB5,HLA-DQA2,GZMB,HLA-DPA1
hsa04750 Inflammatory mediat 329 | 425x18* | 0.01 ADCY4,PRKCE,PIK3CG,PLA2GAC,|IL1IRAP,ADCY8, TRPM
regulation of TRP channels ' : ) 8,ADCY5,PRKCA,PPP1CA,PRKCB,PIK3CB,ADCY3
ATP6VOA2,HLA-DOA,HLA-DQA1, TNFSF11,CSF2,HLA-
hsa05323 Rheumatoid arthritis 3.43 5.06%¥10 0.01 | DQB1,ATP6VOE2,HLA-DRB5 TGFB3HLA-
DQA2,ANGPT1,HLA-DPA1




Percentage

PR-GOAL

GALAII

Control

Case

All

Control

Case

All

Effect P-value

Effect P-value

Effect P-value

Effect P-value

Effect P-value

-0.007 0.216 | -0.009 0.091] -0.008 0 0.067 0.061 | -0.004 0.319| -0.008  0.007
Lymphocyte| -0.011  0.076| -0.001  0.88§  -0.008 7 .000 0792 | -0.009 0.055| -0.002 0.573
0.045 0.128| -0.023 0.419  0.007 0.0210.237 | -0.012  0.566 | -0.008  0.575
0.116 2.1x10% | 0.040 6.0x10%® | 0.067 2.1x10' | 0.112 5.1x10" | 0.090 4.2x10'° | 0.108 1.0x10%*
0491  0.047| -0.058 0.75  0.194 0.4490.010 | 0.115  0.519| 0.258 0.050
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TAaviv 4. TWLiLiIlIVe WPV Jitvo TUl VD LypPeY HHiipPuRiadd
Table E3. Results for the top 200 CpG sites imtie¢éa-analysisf PR-GOAL and GALA I,
unadjusted for WBC types

Table E4. Results for the top CpG sites reportealpnevious EWAS of total IgE (without
adjustment for WBC types)

Table E5. Results for the top 200 CpG sites imtle¢éa-analysis of PR-GOAL and GALA I,
adjusting for WBC types

Table E6. eQTM results for the top 20 CpG sitethenmeta-analysis adjusting for WBC types
Table E7. Top 200 CpG sites in the meta-analyssslusted for WBC types, in Puerto Ricans
only

Table E8. Top 200 CpG sites in the meta-analygisstidg for WBC types, in Puerto Ricans

only

Figure E1. Performance of WBC type imputation in®RAL data

Figure E2. Comparison of mean and standard dewiafi®@NA methylation between PR-GOAL
and GALA 1l

Figure E3. Manhattan and QQ plots for the resdlteeta-analyses unadjusted for WBC types
Figure E4. Consistency of EWAS results between RFAGand GALA |l

Figure E5. PCA of genotypic and methylation dat&/LA Il

Figure E6. Manhattan and QQ plots for the resulteeta-analyses, in Puerto Ricans only
Figure E7. Consistency of meta-analyses resuktfjdmg all Latino participants or Puerto

Ricans only



PR-GOAL GALA I MRCA PAPA SLSJ
Number of Samples 306 573 355 149 160
Age, Mean (range) 9 (6-15) 13 (8-22) 28 (2-61) 21 (18-30) 29 (5-79)

Gender_Female, N (%)

131 (42.8%)

287 (50.1%)

172 (48.5%)

72 (48.3%)

80 (50.0%)

Asthma, N (%)

173 (56.5%)

311 (54.3%)

175 (49.3%)

34 (22.8%)

69 (43.1%)

Total IgE, 1U/mI 647 (2-10178) | 371 (1-8545) | 320 (1-4,999) | 663 (0-18800) | 412 (2-7653)
Methylation_Platform 450K 450K 27K 450K 450K
Population Hispanics Hispanics Caucasians Caucasians Caucasians




cg00286717 Cllorf42 chrll 6225537 €g13895148 LY86 chré 6762233

cg00441741 METTLS8 chr2 172290573 914011971 ANK3 chrl0 61997974
cg00446123 ZGPAT chr20 62367888 cg14083146 RALGAPA2 chr20 20694136
cg00551892 ZNF530 chrl9 58123307 cg14160422 SLC44A2 chrl9 10735548
cg00578437 MAPK1 chr22 22217249 cgl14165142 CDC25B chr20 3778655

cg00678239 NEAT1 chril 65190227 €g14177140 2-Mar chrl 220956859
cg00786138 RERE chrl 8470722 914252486 NFIA chrl 61331027
cg00882883 FBRSL1 chri2 133052863 €g14350544 FBP2 chr9 97349564
cg01000631 EVL chrl4 100610667 cg14535274 POLQ chr3 121151186
cg01258949 Cllorf49 chrll 47092992 €g14597739 LTA chré 31539998
cg01330991 DNAH2 chrl?7 7648108 914608454 NDOR1 chr9 140106083
cg01445399 LINC01140 chrl 87596934 €g14654886 EVC2 chr4 5710319

cg01827012 TRRAP chr7 98603440 €g14709239 INHBB chr2 121098464
cg01870113 NDOR1 chr9 140106010 cgl4769121 SMURF1 chr7 98722470
cg01901579 DICER1 chrl4 95615731 914973204 FBRSL1 chrl2 133052753
cg01942646 NROB2 chrl 27240694 €g15535471 HIPK2 chr7 139332087
cg01963696 ELANE chrl9 851650 €g15625636 GPR65 chri4 88472437
cg02133716 PVT1 chr8 128981622 cg15700636 PRG2 chrll 57156050
cg02326551 NOC2L chrl 892704 €g15704662 CASC8 chr8 128388831
€g02497428 METTL9 chrl6é 21665138 €g15983520 GPT chr8 145729106
cg03370752 TMEM138 chrll 61136373 cg16068833 UBXN11 chrl 26644515
cg03399239 FAM160B2 chr8 21952741 €g17018980 IQCE chr7 2613413

cg03448301 CHRM1 chril 62678778 cg17078393 LCK chrl 32717002
cg03461678 PLOD3 chr7 100859600 cg17116895 FYN chré 112133054
cg03467256 HPCAL1 chr2 10556515 €g17141902 NINJ1 chr9 95897216
cg03507593 NCOR2 chrl2 124939480 cgl17322118 LOC646626 chrl 85743732
cg03555710 PFKFB3 chrl0 6220879 €g17585031 KSR1 chrl?7 25798942
cg03562367 USP25 chr21 17106209 cgl7756730 FASLG chrl 172608644
cg03661164 EZH2 chr7 148560646 €g17758696 ST3GAL1 chr8 134548281
cg03727333 SGMS1 chrl0 52379467 cg17829017 ZFAT chr8 135612538
€g03945895 PRDM2 chrl 14111352 cgl17851165 SDHAP3 chrb 1548899

cg04173586 DOTI1L chrl9 2167496 €g18103150 DNHD1 chrll 6518907

cg04260633 TTYH3 chr7 2687305 €g18424841 SLCO4A1 chr20 61315444
cg04340595 CLSTN1 chrl 9789174 €g18634090 COL23A1 chr5 177964789
cg04674060 CHD3 chrl7 7792063 €g18643199 SH2D4B chr10 82363313
cg05184016 ZNF862 chr7 149543136 €g18659081 PARVG chr22 44588350
cg05235171 TMPRSS4 chrll 117958104 cg18752987 MADI1L1 chr7 2099773

cg05431947 PARVA chril 12621248 €g18777299 STIM2 chr4 26994740
cg05579652 CACNALC chri2 2173351 cg18783781 SLC25A33 chrl 9599067

cg05580512 LPCAT1 chrb 1463045 €g18920397 LY9 chrl 160765805
cg05613273 NARF chrl?7 80419874 €g19380303 KIF7 chrl5 90172193
cg05689267 TAP2 chr6 32798439 €g19468534 OIP5 chris 41623761
cg05690260 SEL1L3 chr4 25836272 €g19743891 UBXN11 chrl 26644573
cg05898907 CLDND1 chr3 98242685 €g19914554 CD7 chrl?7 80275401
cg06112967 SP110 chr2 231085725 920267828 THEMIS chré 128222390
cg06173319 PRDM7 chrl6 90148775 €g20363347 MYEOV chrll 69061473
cg06494464 GGT1 chr22 24992604 920792833 PTPRCAP chrll 67205195
cg06818532 BBX chr3 107318032 €g20952652 UXS1 chr2 106757367
cg07173760 CLC chrl9 40229266 €g20997661 PKNOX2 chril 125120940




cg07522227 ZNF69 chrl9 12001680 €g21352837 CYS1 chr2 10199417
cg07731455 LSM3 chr3 14220336 €g21404108 ABHD5 chr3 43769400
cg07813265 CDC14A chrl 100820528 €g21463763 HSPA12B chr20 3713341

cg07828169 8-Sep chrb 132114623 €g21535980 ABR chrl7 1083183

cg08157194 SLC25A17 chr22 41185264 €g21575634 STX2 chrl2 131310417
cg08224773 FAM167A chr8 11311868 €g21773162 ZAP70 chr2 98330087
cg08362785 MKL1 chr22 40814878 Q21816942 MAP1LC3C chrl 242121827
cg08698796 CELF1 chrll 47561199 €g22082267 OR8K1 chrll 56112153
cg08773180 PRG2 chril 57157607 €g22160073 HBG2 chrll 5653405

cg08796342 TC2N chri4 92334029 €g22163130 FAM19A2 chrl2 62586665
cg08886063 VPS53 chrl7 600398 €g22235258 EHF chrll 34675402
cg09072634 MAD2L2 chrl 11737212 €g22528044 SCN9A chr2 167232679
cg09691317 UVSSA chr4 1379690 €g22610434 CD1C chrl 158259914
€g09834503 HECTD1 chrl4 31679612 €g22799499 COL9A2 chrl 40773045
cg10161121 FASLG chrl 172628020 €g22996170 JUNB chrl9 12895529
cg10526374 ASCL2 chrll 2292525 €g23189692 EIF4G1 chr3 184050393
€g10624395 FDX1 chrll 110350574 €g23231026 SLC2A11 chr22 24225988
€g10652507 LINC01094 chr4 79584115 €g23296836 FGF20 chr8 16870927
cg10704177 INADL chrl 62209607 €g23356302 MIR1247 chrl4 101993498
cg10732094 ERCC1 chrl9 45957466 €g23510807 LFENG chr7 2567893

cg11007850 HS6ST1 chr2 129216138 €g23828876 PCYT1A chr3 196001706
€g11162249 NUDT16 chr3 131100713 €g23842205 RBM14-RBM4 chrll 66394024
€g11206634 SFT2D3 chr2 128458399 €g24254196 CHSY1 chrls 101719523
cg11310939 3-Mar chrb 126257116 €g24353535 ASCL2 chrll 2293048

cg11610626 THEMIS chré 128222053 €g24368962 SIK2 chrll 111570978
€g11831003 HBG2 chril 5646029 €g24376793 PPP1R12B chrl 202545589
cgl1957777 ERCC3 chr2 128015142 €g24427660 PNPLA2 chrll 818892

€g12094903 PSMB38 chré 32808689 €g24459209 PRG3 chrll 57148215
€g12179219 MIAT chr22 27149381 €g24710320 HRASLS chr3 192958832
€g12216435 COPG1 chr3 128995479 €g25192081 JAK1 chrl 65308244
€gl2222277 SKI chrl 2191658 €g25270424 OSBPL3 chr7 24965657
€g12614529 MND1 chr4 154269418 €g25305879 UXS1 chr2 106814630
cgl12675714 C4orf46 chr4 159592618 Q25420477 PCBP1 chr2 70319121
€g12769657 TMEM9 chrl 201140721 €g25554496 GNA13 chrl?7 63036095
€g12810837 CLEC2D chrl2 9822287 €g25872816 ZNF516 chrlg 74168914
cg12872357 RAB32 chré 146863647 €g25952192 TTC39C chrl8 21656374
cg13167816 FITM1 chrl4 24601808 €g26167930 FAM96A chrl5 64363681
€g13233042 ATL3 chrli 63432489 €g26252077 NFIA chrl 61607055
€g13388830 PPRC1 chrl0 103910870 €g26341831 TMEMG63A chrl 226036279
€g13430807 MTMR11 chrl 149903315 €g26396815 BANK1 chr4 102878132
€g13466180 CALR chrl9 13054470 €g26449074 ZC3H15 chr2 187351671
€g13533976 FAM117A chrl7 47865880 €g26601310 PRR5L chrll 36397123
€g13562353 CCL27 chr9 34662773 €g26774971 TMEM181 chré 158994407
cg13583115 YPEL5 chr2 30369314 €g26818464 PRKCQ chrl0 6618723

€g13606287 RIC1 chr9 5672070 €g26865494 DOCK1 chrl0 129172573
€g13696436 EBF3 chrl0 131695094 €g27260636 MSANTD4 chrll 105892993
€g13720639 SIPA1L1 chrl4 72061746 €g27658026 CALHM3 chrl0 105239085
cg13781408 AATK chrl7 79095700 ch.13.80513820F SPRY2 chrl3 81615819




Table E3. Results for the top 200 CpG sites in the meta-analysis of PR-GOAL and GALA I, L

typ es
PR-GOAL GALA I Mega-analysis Meta-analysis MRC
# ProbelD Gene CHR Position
Eff® Pval Eff Pval Eff Pval Eff Pval FDR Coef”

1 €g04983687 ZFPM1 chrlé | 88558223 | -4.7 | 2.0E-19 | -46 | 7.8E-23 | -4.6 | 1.2E-40 | -4.7 | 1.3E-40 | 1.5E-35 NA
2 €g09249800 ACOT7 chrl 6341287 -54 | 1.6E-20 | -6.8 | 3.86E-22 | -58 | 1.1E-39 | -6.0 | 1.6E-40 | 1.5E-35 NA
3 €g11699125 ACOT7 chrl 6341327 -4.9 | 53E-19 | -59 | 1.4E-19 | -51 | 29E-35 | -5.3 | 1.1E-36 | 7.0E-32 NA
4 €g25087851 PTGDR2 chrll | 60623918 | -5.7 | 3.3E-16 | -7.1 | 3.8E-21 | -6.2 | 2.2E-35 | -6.3 | 2.7E-35 | 1.0E-30 NA
5 €g12227660 MIR202 chrl0 | 135061670 | -6.2 | 2.7E-16 | -6.4 | 1.3E-20 | -6.0 | 1.1E-34 | -6.3 | 2.7E-35 | 1.0E-30 NA
6 cg01000631 EVL chrl4 | 100610667 | -4.8 | 9.8E-18 | -6.9 | 1.2E-19 | -5.2 | 6.2E-33 | -5.5 | 1.1E-34 | 3.4E-30 NA
7 cg08940169 ZFPM1 chrl6 | 88540241 | -6.1 | 1.3E-17 | -7.4 | 6.4E-19 | -6.,5 | 1.4E-34 | -6.7 | 1.3E-34 | 3.5E-30 NA
8 €g15700636 PRG2 chrll | 57156050 | -6.2 | 1.4E-16 | -7.5 | 89E-20 | -6.6 | 3.9E-34 | -6.8 | 2.0E-34 | 4.7E-30 NA
9 €g21220721 ACOT7 chrl 6341230 -4.8 | 29E-20 | -3.6 | 2.7E-16 | -4.0 | 8.1E-34 | -4.1 | 2.7E-34 | 5.7E-30 NA
10 | cg10142874 LPIN1 chr2 11917623 | -6.1 | 6.4E-16 | -7.0 | 9.9E-19 | -6.4 | 6.9E-33 | -6.5 | 6.9E-33 | 1.2E-28 NA
11 | cg04290133 GUSB chr7 65439512 | -55 | 2.1E-14 | -84 | 2.1E-21 | -6.3 | 5.1E-31 | -6.7 | 7.1E-33 | 1.2E-28 NA
12 | cgl2077754 HK2 chr2 75089669 | -4.7 | 2.2E-14 | -58 | 5.5E-20 | -5.0 | 1.7E-30 | -5.3 | 1.9E-32 | 3.0E-28 NA
13 | cg01901579 DICER1 chrl4 | 95615731 | -5.6 | 2.2E-14 | -7.0 | 1.1E-19 | -6.1 | 3.5E-32 | -6.2 | 4.3E-32 | 6.2E-28 NA
14 | cg26547058 SLC45A4 chr8 | 142243143 | -6.7 | 1.6E-15 | -6.9 | 4.0E-18 | -6.6 | 7.7E-32 | -6.8 | 4.8E-32 | 6.4E-28 NA
15 | cg06528816 TTC7A chr2 47242277 | -53 | 9.1E-15 | -6.3 | 7.1E-19 | -5.8 | 9.0E-33 | -5.8 | 8.2E-32 | 1.0E-27 NA
16 | cg07970948 ZNF862 chr7 | 149543165 | -4.8 | 1.4E-15 | -54 | 9.2E-18 | -49 | 1.8E-31 | -5.0 | 1.3E-31 | 1.4E-27 NA
17 | cg24491618 KCNH2 chr7 | 150649807 | -5.6 | 3.0E-16 | -7.7 | 9.0E-18 | -6.2 | 4.6E-31 | -6.4 | 1.3E-31 | 1.4E-27 NA
18 | cg18550847 EVL chrl4 | 100610570 | -4.9 | 3.9E-16 | -6.1 | 3.2E-17 | -5.2 | 1.1E-30 | -5.4 | 2.1E-31 | 2.2E-27 NA
19 | cg16263722 MECR chrl 29523841 | -6.5 | 1.5E-15 | -6.8 | 2.1E-17 | -6.4 | 25E-30 | -6.6 | 2.5E-31 | 2.5E-27 NA
20 | cg08776942 SNN chrlé | 11729131 | -6.6 | 4.1E-15 | -7.7 | 8.9E-18 | -6.9 | 1.5E-30 | -7.1 | 4.1E-31 | 3.9E-27 NA
21 | cgl16409452 EVL chrl4 | 100610186 | -5.3 | 4.2E-15 | -7.9 | 9.6E-18 | -6.0 | 1.6E-29 | -6.2 | 3.9E-30 | 3.5E-26 NA
22 | cg01998785 LPCAT2 chrlé | 55542709 | -55 | 3.9E-13 | -69 | 7.2E-19 | -5.9 | 1.3E-29 | -6.2 | 4.5E-30 | 3.8E-26 -0.6 1
23 | cg02985445 BRI3 chr7 97908505 | -6.9 | 4.0E-16 | -6.0 | 1.3E-15 | -6.0 | 9.9E-29 | -6.4 | 49E-30 | 4.0E-26 NA
24 | cg23706836 MCPH1 chr8 6407997 -4.7 | 8.1E-15 | -55 | 6.2E-17 | -5.0 | 4.2E-30 | -5.1 | 5.5E-30 | 4.3E-26 NA
25 | cg20885063 ATPAF2 chrl7 | 17939419 | -5.8 | 8.5E-16 | -6.6 | 1.5E-15 | -6.1 | 2.4E-30 | -6.2 | 1.2E-29 | 8.7E-26 NA
26 | cg16362140 DAP chr5 10708717 | -5.6 | 5.1E-16 | -6.3 | 3.1E-15 | -5.7 | 1.2E-28 | -5.9 | 1.4E-29 | 1.0E-25 NA




PR-GOAL GALA I Mega-analysis Meta-analysis MRC

# ProbelD Gene CHR Position
Eff Pval Eff Pval Eff Pval Eff Pval FDR Coef

27 | cg13645296 DAPK2 chrl5 | 64275810 | -6.6 | 1.4E-16 | -53 | 2.4E-14 | -5.7 | 1.0E-28 | -5.9 | 5.3E-29 | 3.7E-25 NA
28 | cg18666454 KCNH2 chr7 | 150651937 | -5.2 | 1.0E-13 | -7.0 | 2.3E-17 | -5.9 | 1.6E-29 | -6.0 | 6.3E-29 | 4.3E-25 NA
29 | cg04497992 PRR35 chrlé 616212 -7.3 | 1.7E-16 | -53 | 15E-14 | -5.7 | 1.1E-28 | -6.1 | 8.2E-29 | 5.3E-25 NA
30 | cg13576859 FBP1 chr9 97403129 | -6.2 | 7.8E-15 | -6.3 | 1.7E-15 | -6.1 | 1.5E-28 | -6.2 | 9.7E-29 | 6.1E-25 NA
31 | cg21045547 SOGALl chr20 | 35422703 | -6.8 | 1.9E-13 | -94 | 2.0E-17 | -7.5 | 5.2E-28 | -7.8 | 1.5E-28 | 9.2E-25 NA
32 | cg07562835 ITGB4 chrl7 | 73734756 | -7.3 | 7.3E-14 | -7.0 | 49E-16 | -6.6 | 4.6E-26 | -7.1 | 2.6E-28 | 1.5E-24 NA
33 | cg23147443 KCNH2 chr7 | 150649655 | -5.1 | 1.5E-16 | -5.3 | 2.4E-13 | -5.0 | 6.7E-28 | -5.2 | 2.7E-28 | 1.5E-24 NA
34 | cgl7988187 DCTN1 chr2 74612222 | -5.6 | 1.1E-13 | -6.7 | 2.8E-16 | -6.0 | 1.0E-28 | -6.1 | 3.3E-28 | 1.8E-24 NA
35 | cg08889930 MCM2 chr3 | 127317798 | -6.9 | 7.7E-14 | -8.0 | 7.5E-16 | -7.2 | 2.6E-27 | -7.4 | 5.4E-28 | 2.9E-24 NA
36 | cg06070625 MITF chr3 69812798 | -5.8 | 1.4E-13 | -6.7 | 5.2E-16 | -6.0 | 1.1E-27 | -6.2 | 7.0E-28 | 3.6E-24 NA
37 | cg18650626 MAD1L1 chr7 1914073 -4.1 | 25E-15 | -46 | 3.9E-14 | -42 | 1.6E-27 | -4.3 | 7.9E-28 | 4.0E-24 NA
38 | cgl11456013 AMD1 chré | 111192760 | -5.7 | 5.6E-14 | -7.2 | 1.1E-15 | -6.0 | 8.5E-27 | -6.3 | 9.7E-28 | 4.8E-24 NA
39 | cg20840540 TRERF1 chré 42363749 | -7.3 | 2.8€E-12 | -9.1 | 2.8E-17 | -7.8 | 7.6E-27 | -8.2 | 1.1E-27 | 5.2E-24 NA
40 | cg00944309 ELOVL7 chr5 60142446 | -59 | 5.3E-15 | -6.2 | 2.9E-14 | -6.0 | 9.8E-28 | -6.1 | 1.1E-27 | 5.3E-24 NA
41 | cg26787239 IL4 chr5 | 132008525 | -7.9 | 5.0E-13 | -11.9 | 3.0E-17 | -9.1 | 6.4E-27 | -9.4 | 1.3E-27 | 5.8E-24 -0.6 1
42 | ¢g25939647 GPR176 chrl5 | 40173065 | -5.4 | 2.8E-16 | -49 | 9.8E-13 | -4.9 | 5.0E-26 | -5.2 | 2.1E-27 | 9.4E-24 NA
43 | cg01445399 LINC01140 chrl 87596934 | -6.4 | 29E-13 | -75 | 1.3E-15 | -6.9 | 2.4E-28 | -6.9 | 3.9E-27 | 1.7E-23 NA
44 | cg00114012 SLC2A8 chr9 | 130158144 | -5.9 | 3.8E-14 | -5.7 | 1.6E-14 | -55 | 5.5E-26 | -5.8 | 4.3E-27 | 1.8E-23 NA
45 | ¢g20673965 IRGC chrl9 | 44220148 | -6.4 | 1.3E-13 | -6.6 | 7.5E-15 | -6.0 | 5.1E-25 | -6.5 | 7.0E-27 | 2.9E-23 NA
46 | cg06391412 FOXP1 chr3 71295684 | -6.2 | 6.2E-14 | -7.2 | 1.4E-14 | -6.5 | 3.1E-27 | -6.6 | 8.8E-27 | 3.6E-23 NA
47 | cg03131767 ABCB9 chrl2 | 123446272 | -6.3 | 3.1E-13 | -7.1 | 3.8E-15 | -6.8 | 1.3E-28 | -6.7 | 1.0E-26 | 4.1E-23 NA
48 | cg12819873 PRG2 chrll | 57157632 | -6.5 | 9.9e-14 | -7.6 | 1.1E-14 | -6.8 | 2.3E-26 | -7.0 | 1.1E-26 | 4.3E-23 NA
49 | cgl4978242 SERINCS5 chr5 79501131 | -6.3 | 4.4E-15 | -5.6 | 5.0E-13 | -5.9 | 2.8E-27 | -5.9 | 1.9E-26 | 7.3E-23 NA
50 | cg07781995 LINC01140 chrl 87655840 | -7.5 | 1.0E-15 | -76 | 3.3E-12 | -74 | 1.8E-26 | -7.5 | 2.3E-26 | 8.6E-23 NA
51 | cg21067750 PHGR1 chrl5 | 40641778 | -7.2 | 3.5E-13 | -86 | 9.1E-15 | -7.4 | 2.7E-24 | -7.8 | 3.4E-26 | 1.3E-22 NA
52 | cg08773180 PRG2 chrll | 57157607 | -5.7 | 6.1E-16 | -5.5 | 8.6E-12 | -5.,5 | 1.0E-25 | -5.6 | 3.6E-26 | 1.3E-22 NA
53 | cg04420917 LGALS4 chrl9 | 39303993 | -6.8 | 1.9-12 | -7.4 | 3.7E-15 | -6.7 | 1.5E-24 | -7.1 | 5.2E-26 | 1.9E-22 NA
54 | cg21627181 SLC17A4 chré 25754190 | -7.0 | 2.3E-13 | -7.8 | 6.3E-14 | -7.0 | 25E-24 | -7.3 | 1.2E-25 | 4.0E-22 -0.4 1




PR-GOAL GALA I Mega-analysis Meta-analysis MRC
# ProbelD Gene CHR Position
Eff Pval Eff Pval Eff Pval Eff Pval FDR Coef

55 | cg25173129 EPX chrl7 | 56269410 | -6.0 | 3.4E-13 | -7.3 | 3.0E-14 | -6.3 | 4.8E-25 | -6.6 | 1.2E-25 | 4.0E-22 NA
56 | cgl14613878 TLDC2 chr20 | 35504198 | -6.0 | 8.2E-17 | -4.0 | 2.3E-11 | -4.6 | 3.5E-25 | -4.8 | 1.4E-25 | 4.6E-22 NA
57 | cg21919729 CTSB chr8 11719367 | -5.6 | 9.6E-13 | -55 | 2.8E-14 | -5.3 | 1.4E-24 | -5.5 | 1.8E-25 | 6.0E-22 NA
58 | cg07177867 LYSMD2 chrl5 | 52030746 | -6.5 | 1.2E-12 | -7.8 | 1.5E-14 | -6.8 | 1.8E-24 | -7.1 | 2.0E-25 | 6.2E-22 NA
59 | cg00170714 MLX chrl7 | 40724562 | -6.3 | 3.8E-12 | -6.9 | 7.1E-15 | -6.6 | 5.0E-26 | -6.6 | 2.0E-25 | 6.2E-22 NA
60 | cg02427831 SIGLEC8 chrl9 | 51961937 | -6.8 | 2.7E-13 | -7.1 | 2.9E-13 | -6.5 | 1.2E-22 | -7.0 | 5.4E-25 | 1.7E-21 NA
61 | cg20836212 VKORC1L1 chr7 65419185 | -4.7 | 3.0E-13 | -44 | 2.7E-13 | -44 | 83E-25 | -4.6 | 59E-25 | 1.8E-21 NA
62 | 922919538 NMEG6 chr3 48334413 | -8.1 | 2.3E-14 | -80 | 4.1E-12 | -76 | 1.8E-23 | -8.0 | 6.2E-25 | 1.9E-21 NA
63 | €g25224369 IQSEC1 chr3 12918528 | -6.5 | 7.5E-15 | -54 | 8.2E-12 | -5.7 | 3.4E-24 | -6.0 | 6.4E-25 | 1.9E-21 NA
64 | cg10159529 IL5SRA chr3 3152530 -5.7 | 6.1E-13 | -7.0 | 9.3E-14 | -6.0 | 1.7E-24 | -6.2 | 6.7E-25 | 2.0E-21 -0.6 5
65 | cg07908654 WBP4 chrl3 | 41631052 | -5.6 | 2.8E-12 | -6.3 | 45E-14 | -5.9 | 9.3E-26 | -5.9 | 1.0E-24 | 2.9E-21 NA
66 | cgl3628444 MED27 chr9 | 134883788 | -6.3 | 1.0E-12 | -6.7 | 1.5E-13 | -6.3 | 1.8E-24 | -6.5 | 1.1E-24 | 3.1E-21 NA
67 | cg01649647 MYL9 chr20 | 35177530 | -8.2 | 2.4E-15 | -59 | 2.5E-11 | -6.6 | 3.2E-24 | -6.9 | 1.5E-24 | 4.2E-21 NA
68 | cgl7540765 RECQL5 chrl7 | 73631586 | -6.3 | 3.0E-11 | -6.5 | 8.3E-15 | -6.1 | 9.3E-24 | -6.4 | 1.7E-24 | 4.6E-21 NA
69 | cg26235490 ABR chrl7 1047567 -7.3 | 41E-14 | -7.0 | 8.0E-12 | -6.8 | 3.4E-24 | -7.2 | 2.2E-24 | 6.0E-21 NA
70 | cg06906869 NEKS3 chrl3 | 52734154 | -7.3 | 2.1E-13 | -7.1 | 1.6E-12 | -6.9 | 2.2E-24 | -7.2 | 2.2E-24 | 6.0E-21 NA
71 | cg25488567 FAM26F chré | 116781307 | -6.8 | 5.3E-14 | -7.2 | 6.6E-12 | -6.6 | 6.1E-23 | -7.0 | 2.4E-24 | 6.4E-21 NA
72 | cg13562011 EXD3 chr9 | 140308660 | -6.7 | 9.4E-15 | -6.4 | 4.1E-11 | -6.4 | 2.0E-24 | -6.6 | 2.5E-24 | 6.7E-21 NA
73 | cg01310029 IL5SRA chr3 3152374 -6.6 | 2.7E-13 | -7.2 | 2.4E-12 | -6.6 | 1.8E-23 | -6.9 | 4.7E-24 | 1.2E-20 NA
74 | 926865494 DOCK1 chrl0 | 129172573 | -7.4 | 3.9e-12 | -83 | 2.1E-13 | -7.4 | 6.8E-23 | -7.8 | 6.2E-24 | 1.6E-20 NA
75 | cg01330991 DNAH2 chrl7 7648108 -54 | 1.9E-13 | -59 | 53E-12 | -54 | 25E-23 | -5.6 | 7.0E-24 | 1.7E-20 NA
76 | cg13312337 DCTN1 chr2 74612759 | -8.8 | 1.6E-15 | -5.8 | 1.5E-10 | -6.7 | 5.7E-23 | -7.0 | 1.5E-23 | 3.6E-20 NA
77 | cg25643253 VKORC1L1 chr7 65419190 | -4.8 | 1.2E-10 | -5.1 | 1.9E-14 | -4.8 | 1.4E-22 | -5.0 | 1.5E-23 | 3.6E-20 NA
78 | cg15146567 ZNF662 chr3 42948626 | -5.4 | 3.5E-13 | -43 | 3.5E-12 | -44 | 2.2E-21 | -4.7 | 1.5E-23 | 3.7E-20 NA
79 | cg12555233 MAN2A2 chrl5 | 91455366 | -7.7 | 1.3E-10 | -85 | 2.0E-14 | -7.5 | 1.7E-21 | -8.1 | 2.0E-23 | 4.7E-20 NA
80 | cg02359181 GPI chrl9 | 34860339 | -6.4 | 3.6E-11 | -8.1 | 4.4E-14 | -7.1 | 5.6E-24 | -7.2 | 2.0E-23 | 4.8E-20 NA
81 | cgl4226212 MUSK chr9 | 113530240 | -5.8 | 1.1E-09 | -7.6 | 1.7E-15 | -6.4 | 4.8E-22 | -6.7 | 3.0E-23 | 7.0E-20 NA
82 | cgl16177693 NROB2 chrl 27240669 | -6.1 | 2.8E-14 | -49 | 9.6E-11 | -5.3 | 1.5E-23 | -5.4 | 3.2E-23 | 7.3E-20 NA
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# ProbelD Gene CHR Position
Eff Pval Eff Pval Eff Pval Eff Pval FDR Coef
83 | cgl10298741 ZFHX3 chrlé | 73019173 | -6.5 | 3.4E-13 | -6.4 | 1.8E-11 | -6.3 | 6.6E-23 | -6.5 | 3.8E-23 | 8.6E-20 NA
84 | cg04321303 PGAM2 chr7 44107504 | -53 | 1.7E-12 | -5.2 | 3.8E-12 | -49 | 6.0E-21 | -5.3 | 4.2E-23 | 9.3E-20 NA
85 | cg04217850 SLC25A26 chr3 66428294 | -7.2 | 40E-10 | -93 | 7.9E-15 | -8.0 | 6.5E-23 | -8.2 | 4.5E-23 | 1.0E-19 NA
86 | cgl7521120 SIGLEC8 chrl9 | 51961666 | -7.2 | 8.5E-17 | -45 | 88E-09 | -54 | 3.0E-22 | -5.7 | 7.5E-23 | 1.6E-19 NA
87 | cg11987455 ERMAP chrl 43290834 | -6.6 | 2.7E-11 | -75 | 49E-13 | -6.8 | 5.7E-22 | -7.0 | 1.0E-22 | 2.2E-19 NA
88 | cg06009042 ANXAGB chr5 | 150480839 | -5.2 | 7.2E-09 | -7.6 | 4.7E-16 | -6.1 | 3.2E-22 | -6.4 | 1.0E-22 | 2.2E-19 NA
89 | cgl12614529 MND1 chr4 | 154269418 | -4.7 | 8.6E-12 | -4.1 | 2.4E-12 | -4.2 | 3.4E-22 | -4.4 | 1.6E-22 | 3.3E-19 NA
90 | cgl12172163 PROZ chrl3 | 113825954 | -6.2 | 9.3E-13 | -55 | 3.8E-11 | -5.8 | 9.9E-24 | -5.8 | 2.6E-22 | 5.4E-19 NA
91 | cg19434937 EMG1 chri2 7104184 -58 | 41E-16 | -3.3 | 1.8E-09 | -40 | 7.3E-22 | -4.2 | 3.0E-22 | 6.3E-19 NA
92 | cg03492094 SEMA4D chr9 91994786 | -5.5 | 2.6E-10 | -5.8 | 2.3E-13 | -54 | 6.0E-22 | -5.7 | 3.8E-22 | 7.7E-19 NA
93 | cg06866208 FAMG65A chrlé | 67560245 | -7.3 | 7.9E-15 | -5.2 | 2.3E-09 | -6.0 | 3.6E-22 | -6.2 | 4.4E-22 | 8.9E-19 NA
94 | cg09636525 TADA2B chr4 7052612 -7.3 | 3.2E-10 | -8.2 | 1.9E-13 | -7.3 | 3.0E-21 | -7.8 | 4.4E-22 | 8.9E-19 NA
95 | ¢g05219423 CELF2 chrl0 | 11291279 | -6.4 | 1.4E-13 | -53 | 3.7E-10 | -5.6 | 1.1E-21 | -5.8 | 4.7E-22 | 9.3E-19 NA
96 | cg11385906 INTS9 chr8 28745680 | -5.9 | 1.2E-10 | -6.5 | 7.1E-13 | -5.7 | 5.2E-20 | -6.2 | 5.9E-22 | 1.2E-18 NA
97 | cg26791242 LINC01140 chrl 87596895 | -5.6 | 2.6E-14 | -46 | 2.2E-09 | -48 | 8.1E-21 | -5.1 | 6.0E-22 | 1.2E-18 NA
98 | cg03060158 IP6K2 chr3 48755856 | -7.1 | 4.3E-10 | -85 | 1.6E-13 | -7.8 | 1.6E-23 | -7.8 | 6.2E-22 | 1.2E-18 NA
99 | cgl1l6046667 SOGAl chr20 | 35422698 | -4.3 | 6.9E-10 | -5.3 | 1.0E-13 | -4.6 | 1.7E-21 | -4.8 | 6.9E-22 | 1.3E-18 NA
100 | cg07819010 AMBRA1 chrll | 46619375 | -59 | 1.9E-15 | -3.6 | 55E-09 | -44 | 3.4E-21 | -4.6 | 9.7E-22 | 1.8E-18 NA
101 | cg23943829 IL4 chr5 | 132009111 | -8.2 | 1.1E-11 | -8.8 | 2.5E-11 | -8.0 | 6.8E-20 | -8.5 | 1.8E-21 | 3.4E-18 NA
102 | cg11396585 TAPBP chré 33273477 | -9.2 | 7.9E-15 | -6.5 | 1.0E-08 | -7.4 | 3.7E-20 | -7.8 | 2.0E-21 | 3.8E-18 NA
103 | cg27469152 EPX chrl7 | 56282313 | -5.8 | 1.4E-13 | -43 | 7.9E-10 | -4.8 | 5.4E-22 | -4.9 | 2.1E-21 | 3.9E-18 NA
104 | cg26953137 MRPL45P2 chrl7 | 45573695 | -6.0 | 1.2E-09 | -7.5 | 1.8E-13 | -6.5 | 5.0E-21 | -6.7 | 2.3E-21 | 4.1E-18 NA
105 | cg09535526 ZFPM1 chrlé | 88558065 | -5.7 | 3.3E-13 | -4.3 | 4.6E-10 | -4.6 | 2.9E-19 | -4.9 | 2.4E-21 | 4.3E-18 NA
106 | cgl4025883 PLGRKT chr9 5436224 -5.0 | 1.9E-09 | -7.7 | 2.6E-14 | -5.8 | 25E-20 | -6.1 | 2.4E-21 | 4.3E-18 NA
107 | cg00414077 TLDC2 chr20 | 35504511 | -7.8 | 7.7E-16 | -39 | 2.1E-09 | -4.8 | 1.2E-20 | -5.1 | 3.2E-21 | 5.6E-18 NA
108 | cg26457013 TMEM86B chrl9 | 55740188 | -7.2 | 1.1E-13 | -5.5 | 2.0E-09 | -5.9 | 1.3E-20 | -6.3 | 3.2E-21 | 5.6E-18 -0.5 1
109 | cg05465955 COASY chrl7 | 40715236 | -5.4 | 8.5E-12 | -39 | 2.0E-11 | -4.2 | 2.5E-20 | -4.4 | 3.3E-21 | 5.6E-18 NA
110 | cg06154903 EHD1 chrll | 64642558 | -4.5 | 3.6E-14 | -3.4 | 7.9E-09 | -3.7 | 1.5E-19 | -3.9 | 4.2E-21 | 7.3E-18 NA
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111 | cg20290167 METRNL chrl7 | 81040724 | -56 | 3.8E-11 | -53 | 2.0E-11 | -54 | 2.4E-21 | -5.5 | 4.6E-21 | 7.9E-18 NA
112 | cgl8972349 THEMIS2 chrl 28195327 | -8.1 | 3.8E-15 | -46 | 53E-09 | -5.3 | 24E-19 | -5.9 | 5.0E-21 | 8.5E-18 NA
113 | cg06647928 ENC1 chr5 73612203 | -6.0 | 1.8E-12 | -45 | 1.8E-10 | -4.7 | 1.2E-18 | -5.1 | 5.7E-21 | 9.5E-18 NA
114 | cg10387956 CELF6 chrl5 | 72646210 | -5.9 | 6.0E-10 | -7.5 | 8.7E-13 | -6.6 | 2.4E-21 | -6.6 | 6.0E-21 | 9.8E-18 NA
115 | cg21239317 CCDC126 chr7 23640510 | -6.2 | 1.6E-10 | -6.8 | 5.6E-12 | -6.3 | 4.1E-21 | -6.5 | 6.3E-21 | 1.0E-17 NA
116 | cg08808720 KIF5C chr2 | 149639914 | -6.2 | 9.6E-10 | -8.8 | 3.0E-13 | -7.1 | 1.7E-20 | -7.3 | 6.7E-21 | 1.1E-17 NA
117 | cg20151107 FAM53B chrl0 | 126331425 | -7.6 | 5.0E-13 | -7.0 | 2.1E-09 | -6.9 | 1.7E-19 | -7.3 | 6.8E-21 | 1.1E-17 NA
118 | cg02473287 YWHAQ chr2 9752386 -6.3 | 1.1E-12 | -55 | 89E-10 | -5.6 | 1.9E-19 | -5.9 | 7.1E-21 | 1.1E-17 NA
119 | cg26774971 TMEM181 chré | 158994407 | -6.4 | 1.1E-12 | -6.0 | 1.1E-09 | -6.0 | 7.2E-21 | -6.2 | 7.9E-21 | 1.2E-17 NA
120 | cg24202817 PFKFB3 chr10 6220943 -7.8 | 20E-11 | -65 | 48E-11 | -69 | 1.3E-21 | -7.0 | 8.6E-21 | 1.3E-17 NA
121 | cg20263853 RERE chrl 8824177 -5.2 | 26E-09 | -6.2 | 44E-13 | -55 | 54E-20 | -5.7 | 9.9E-21 | 1.5E-17 NA
122 | cgl16107105 KCNH2 chr7 | 150646704 | -5.8 | 4.7E-08 | -9.4 | 3.6E-15 | -7.1 | 9.8E-20 | -7.4 | 1.2E-20 | 1.9E-17 NA
123 | cg00582671 SAMD11 chrl 872235 -5.6 | 5.7E-13 | -3.8 | 6.5E-10 | -4.3 | 1.6E-20 | -4.5 | 1.2E-20 | 1.9E-17 NA
124 | cg18944099 GPANK1 chré 31629199 | -6.1 | 45E-11 | -6.1 | 45E-11 | -5.8 | 1.0E-19 | -6.1 | 1.2E-20 | 1.9E-17 NA
125 | cg02170785 EXD2 chrl4 | 69650830 | -5.8 | 3.8E-10 | -7.2 | 3.5E-12 | -6.2 | 2.3E-20 | -6.4 | 1.3E-20 | 2.0E-17 NA
126 | cgl8783781 SLC25A33 chrl 9599067 -6.5 | 5.2E-13 | -5.8 | 4.2E-09 | -6.1 | 5.2E-21 | -6.2 | 1.5E-20 | 2.2E-17 -0.6 5
127 | cg25368824 IL4 chr5 | 132009352 | -6.3 | 2.8E-11 | -6.2 | 1.1E-10 | -6.0 | 5.8E-20 | -6.2 | 1.9E-20 | 2.9E-17 NA
128 | cg23642826 ZBTB48 chrl 6645463 -6.9 | 6.3E-11 | -5.6 | 3.8E-11 | -5.7 | 1.1E-18 | -6.1 | 2.1E-20 | 3.1E-17 NA
129 | cg05720226 ST7 chr7 | 116786597 | -5.7 | 3.5E-08 | -7.0 | 6.7E-14 | -6.1 | 1.1E-19 | -6.4 | 2.2E-20 | 3.2E-17 NA
130 | cg26789365 PPP2R2D chrl0 | 133743048 | -5.7 | 3.2E-09 | -8.1 | 3.8E-13 | -6.5 | 4.7E-20 | -6.7 | 2.8E-20 | 4.1E-17 NA
131 | cg00844155 VAMP1 chri2 6576111 -7.4 | 21E-11 | -65 | 1.9E-10 | -6.5 | 45E-19 | -6.9 | 3.0E-20 | 4.4E-17 NA
132 | cg09565310 MCC chr5 | 112541553 | -5.3 | 4.2E-09 | -7.1 | 5.0E-13 | -5.8 | 4.3E-19 | -6.1 | 3.1E-20 | 4.4E-17 NA
133 | cg06315149 PRKCZ chrl 2036398 -6.3 | 6.1E-14 | -43 | 2.0E-08 | -5.0 | 1.6E-20 | -5.2 | 3.7E-20 | 5.2E-17 NA
134 | cgl4769121 SMURF1 chr7 98722470 | -6.0 | 5.4E-13 | -40 | 1.9E-09 | -46 | 7.0E-21 | -4.8 | 4.0E-20 | 5.6E-17 NA
135 | cg16905199 LINC00869 chrl | 149676378 | -7.1 | 1.0E-10 | -6.3 | 6.0E-11 | -6.5 | 7.2E-21 | -6.7 | 4.2E-20 | 5.8E-17 NA
136 | cg22312249 TMEM104 chrl7 | 72779428 | -5.5 | 3.4E-11 | -5.0 | 1.8E-10 | -5.0 | 6.9E-20 | -5.2 | 4.2E-20 | 5.8E-17 NA
137 | €g21498475 SLC8B1 chrl2 | 113737469 | -6.6 | 3.0E-14 | -3.6 | 4.4E-09 | -4.3 | 7.9E-20 | -4.6 | 4.3E-20 | 5.9E-17 NA
138 | cg25135457 COASY chrl7 | 40715244 | -6.6 | 1.2E-09 | -7.4 | 5.7E-12 | -6.6 | 8.8E-19 | -7.0 | 4.5E-20 | 6.2E-17 NA
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139 | cg00869582 SNX29 chrlé | 12564745 | -6.4 | 2.1E-10 | -6.8 | 4.1E-11 | -6.5 | 1.0E-20 | -6.6 | 5.2E-20 | 7.0E-17 NA
140 | cgl2279125 MYOM2 chr8 2129970 -4.7 | 1.3E-10 | -41 | 55E-11 | -3.8 | 6.1E-17 | -4.4 | 5.3E-20 | 7.2E-17 NA
141 | cg02826233 CDK2 chrl2 | 56365894 | -9.0 | 2.7E-11 | -7.7 | 2.6E-10 | -8.0 | 8.6E-20 | -8.3 | 5.4E-20 | 7.3E-17 NA
142 | cg06756385 EVL chrl4 | 100610488 | -4.9 | 2.5E-10 | -4.4 | 3.5E-11 | -4.3 | 7.0E-19 | -4.6 | 5.7E-20 | 7.5E-17 NA
143 | cg26873132 DENND5A chril 9191490 -7.1 | 25E-08 | -9.2 | 2.1E-13 | -8.0 | 2.2E-20 | -8.1 | 6.0E-20 | 7.9E-17 NA
144 | cgl9851574 RPS6KA2 chré | 167178233 | -3.1 | 3.9E-10 | -2.8 | 2.4E-11 | -2.7 | 6.3E-19 | -2.9 | 6.1E-20 | 8.0E-17 NA
145 | cgl16599817 PRKCZ chrl 2036283 -5.7 | 1.2E-14 | -3.2 | 2.2E-08 | -40 | 1.8E-20 | -4.1 | 6.2E-20 | 8.0E-17 NA
146 | cg05958985 ZFPM1 chrlé | 88558237 | -6.3 | 45E-11 | -49 | 1.3E-10 | -5.2 | 2.8E-19 | -5.4 | 6.5E-20 | 8.4E-17 NA
147 | cg08268892 ARID1B chré | 157131429 | -6.7 | 6.2E-13 | -5.2 | 9.8E-09 | -6.1 | 1.0E-21 | -5.9 | 7.2E-20 | 9.2E-17 NA
148 | cg03519593 EPX chrl7 | 56274597 | -6.7 | 2.2E-10 | -7.5 | 5.4E-11 | -6.9 | 2.0E-19 | -7.1 | 8.1E-20 | 1.0E-16 NA
149 | cg02930951 CEBPB chr20 | 48806066 | -5.8 | 4.6E-09 | -6.6 | 2.7E-12 | -6.0 | 2.9E-19 | -6.2 | 8.2E-20 | 1.0E-16 NA
150 | cg04033850 PRPH chrl2 | 49695016 | -8.1 | 2.6E-11 | -7.2 | 48E-10 | -7.5 | 49E-20 | -7.7 | 8.6E-20 | 1.1E-16 NA
151 | cg02475695 PRR35 chrl6 616220 -5.7 | 1.8E-12 | -3.8 | 1.6E-09 | -4.3 | 7.1E-20 | -4.6 | 9.5E-20 | 1.2E-16 NA
152 | cgl2077460 MFHAS1 chr8 8702053 -6.1 | 4.3E-14 | -3.7 | 25E-08 | -45 | 49E-20 | -4.6 | 1.0E-19 | 1.3E-16 NA
153 | cg13221796 LINC00441 chrl3 | 48876919 | -5.0 | 8.1E-10 | -4.8 | 2.4E-11 | -4.6 | 3.4E-19 | -49 | 1.2E-19 | 1.4E-16 -0.5 5
154 | cg08462941 PTPRS chr19 5288631 -5.6 | 6.9E-11 | -49 | 25E-10 | -4.8 | 1.5E-17 | -5.2 | 1.2E-19 | 1.4E-16 NA
155 | cg23090159 VKORC1L1 chr7 65419194 | -5.2 | 89E-12 | -43 | 1.7E-09 | -46 | 6.8E-20 | -4.7 | 1.3E-19 | 1.6E-16 NA
156 | cgl4355482 NCAM2 chr2l | 22373039 | -5.3 | 5.0E-10 | -5.7 | 4.8E-11 | -5.3 | 3.4E-19 | -5.5 | 1.5E-19 | 1.8E-16 NA
157 | cg01916918 CLU chr8 27461199 | -7.1 | 1.6E-10 | -83 | 1.4E-10 | -7.3 | 5.5E-19 | -7.6 | 1.7E-19 | 2.0E-16 NA
158 | cgl18891604 ETV7 chré 36319055 | -6.3 | 5.5E-10 | -7.6 | 3.9E-11 | -6.9 | 2.0E-20 | -6.9 | 1.7E-19 | 2.0E-16 NA
159 | cg08969102 CDKL3 chr5 | 133563532 | -5.1 | 4.7E-12 | -3.3 | 1.0E-09 | -3.7 | 5.4E-19 | -4.0 | 1.8E-19 | 2.1E-16 NA
160 | cg21640749 RAB37 chrl7 | 72709731 | -6.6 | 1.1E-11 | -5.8 | 2.3E-09 | -5.9 | 6.1E-19 | -6.2 | 1.8E-19 | 2.1E-16 -0.3 3
161 | cg08404225 ILSRA chr3 3151899 -5.4 | 24E-11 | -47 | 1.1E-09 | -48 | 2.2E-18 | -5.1 | 1.8E-19 | 2.1E-16 -0.3 2
162 | cgl7041511 CYB561 chrl7 | 61509620 | -5.4 | 3.1E-10 | -6.3 | 7.9E-11 | -5.8 | 5.2E-20 | -5.8 | 1.8E-19 | 2.1E-16 NA
163 | cg20317437 FUCA1 chrl 24172120 | -6.5 | 1.2E-10 | -7.0 | 2.7E-10 | -6.5 | 3.5E-19 | -6.7 | 2.0E-19 | 2.3E-16 NA
164 | cg08886063 VPS53 chrl7 600398 -6.9 | 5.7E-11 | -7.3 | 6.0E-10 | -6.9 | 1.8E-19 | -7.1 | 2.1E-19 | 2.4E-16 NA
165 | cg04305653 TBC1D22A chr22 | 47272422 | -59 | 1.5E-11 | -49 | 1.9E-09 | -5.2 | 5.1E-19 | -5.3 | 2.3E-19 | 2.7E-16 NA
166 | cg01464484 | LOC100130987 | chrll | 67089352 | -9.8 | 1.4E-10 | -9.7 | 3.9E-10 | -9.4 | 9.8E-19 | -9.7 | 3.1E-19 | 3.5E-16 NA
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167 | cg20328327 VKORC1L1 chr7 65419288 | -5.0 | 1.8E-09 | -5.6 | 29E-11 | -5.1 | 2.7E-19 | -5.3 | 3.4E-19 | 3.8E-16 NA
168 | cgl13951007 LOC728989 chrl | 146503900 | -6.7 | 1.1E-10 | -5.9 | 49E-10 | -5.8 | 1.3E-17 | -6.3 | 3.8E-19 | 4.3E-16 NA
169 | cg24343524 ZC3H11A chrl | 203763352 | -6.0 | 2.5E-08 | -85 | 1.1E-12 | -7.0 | 3.5E-19 | -7.1 | 5.2E-19 | 5.8E-16 NA
170 | cg27000590 SGK223 chr8 8182003 -5.7 | 1.1E-08 | -59 | 89E-12 | -55 | 4.3E-18 | -5.8 | 5.9E-19 | 6.5E-16 NA
171 | cg05499338 CMIP chrlé | 81517665 | -6.4 | 4.8E-10 | -7.3 | 1.8E-10 | -6.7 | 3.1E-19 | -6.8 | 5.9E-19 | 6.5E-16 NA
172 | cgl12425700 EPGN chr4 75186779 | -5.9 | 3.2E-13 | -3.7 | 3.3E-08 | -45 | 1.3E-19 | -4.6 | 6.8E-19 | 7.4E-16 NA
173 | cg00068153 CACNA1S chrl | 201028602 | -7.0 | 6.8E-12 | -6.3 | 1.6E-08 | -6.5 | 2.9E-18 | -6.7 | 6.8E-19 | 7.4E-16 NA
174 | cgl8042632 LINC00323 chr2l | 42520902 | -6.2 | 1.5E-11 | -5.7 | 7.4E-09 | -5.8 | 2.2E-18 | -5.9 | 6.8E-19 | 7.4E-16 NA
175 | cg21104363 VKORC1L1 chr7 65419248 | -4.4 | 8.7E-10 | -42 | 1.4E-10 | -41 | 25E-18 | -4.3 | 6.9E-19 | 7.4E-16 NA
176 | cgl5482717 FADD chrll | 70053254 | -6.1 | 4.0E-11 | -51 | 2.3E-09 | -5.6 | 6.2E-20 | -5.6 | 7.2E-19 | 7.7E-16 NA
177 | cg19328051 AFG3L2 chrl8 | 12380944 | -7.7 | 3.7E-10 | -7.6 | 3.5E-10 | -7.4 | 1.2E-18 | -7.7 | 7.5E-19 | 8.0E-16 NA
178 | cgl3774539 DCTN1 chr2 74612706 | -54 | 1.4E-10 | -46 | 6.9E-10 | -4.7 | 9.1E-18 | -5.0 | 7.6E-19 | 8.0E-16 NA
179 | cgl8805734 FAMG60A chrl2 | 31453901 | -5.5 | 6.9e-11 | -5.0 | 2.1E-09 | -5.2 | 3.1E-19 | -5.2 | 9.1E-19 | 9.6E-16 NA
180 | cg13209388 ACOT7 chrl 6355060 -3.8 | 2.8E-11 | -3.1 | 4.0E-09 | -3.2 | 2.0E-17 | -3.4 | 9.4E-19 | 9.9E-16 NA
181 | cg24058805 PDE4B chrl 66777579 | -89 | 1.6E-11 | -6.4 | 3.7E-09 | -7.2 | 42E-19 | -7.4 | 9.8E-19 | 1.0E-15 NA
182 | cg04986931 MGAT3 chr22 | 39850128 | -6.6 | 5.7E-12 | -4.7 | 9.4E-09 | -5.4 | 5.9E-19 | -5.5 | 9.9E-19 | 1.0E-15 NA
183 | cg06725287 FOXK2 chrl7 | 80533762 | -6.6 | 6.8E-10 | -7.6 | 2.1E-10 | -6.9 | 6.6E-19 | -7.0 | 1.0E-18 | 1.1E-15 NA
184 | cgl0704177 INADL chrl 62209607 | -49 | 1.8E-13 | -2.8 | 6.0E-08 | -3.6 | 9.3E-20 | -3.6 | 1.3E-18 | 1.3E-15 NA
185 | cg02245534 METRNL chrl7 | 81043668 | -8.2 | 3.1E-17 | -3.4 | 2.3E-06 | -4.6 | 1.7E-17 | -5.0 | 1.3E-18 | 1.3E-15 NA
186 | cg00986350 ZFPM1 chrl6é | 88540396 | -5.1 | 8.0E-10 | -4.6 | 2.8E-10 | -4.4 | 8.3E-17 | -4.8 | 1.4E-18 | 1.4E-15 NA
187 | cg01764046 HCRTR1 chrl 32082577 | -6.9 | 1.1E-09 | -88 | 1.3E-10 | -7.3 | 1.5E-17 | -7.7 | 1.5E-18 | 1.5E-15 NA
188 | cg07552087 MLST8 chrl6 2258457 -5.6 | 1.0E-09 | -42 | 1.2E-10 | -44 | 1.8E-17 | -4.7 | 1.5E-18 | 1.5E-15 NA
189 | cg02765496 PIP5K1B chr9 71393662 | -7.0 | 2.6E-11 | -5.2 | 5.9E-09 | -5.9 | 3.2E-19 | -6.0 | 2.0E-18 | 2.0E-15 NA
190 | cg06597413 MYEOV chrll | 69251883 | -6.8 | 2.8E-13 | -3.8 | 5.0E-08 | -4.8 | 1.4E-19 | -4.9 | 2.0E-18 | 2.0E-15 NA
191 | cg13458609 ENG chr9 | 130608923 | -6.1 | 2.2E-15 | -2.8 | 4.6E-07 | -3.8 | 1.8E-18 | -4.0 | 2.1E-18 | 2.0E-15 NA
192 | cg08165794 PAK6 chrl5 | 40568143 | -7.2 | 6.1E-10 | -6.4 | 5.8E-10 | -6.7 | 8.5E-19 | -6.8 | 2.3E-18 | 2.3E-15 NA
193 | cg08435683 SLC23A2 chr20 4836338 -3.6 | 9.4E-09 | -3.0 | 3.5E-11 | -29 | 1.6E-15 | -3.2 | 2.4E-18 | 2.3E-15 NA
194 | cgl15817440 Cl4o0rf37 chrl4 | 58599910 | -6.1 | 1.4E-08 | -7.1 | 2.5E-11 | -6.5 | 8.4E-19 | -6.6 | 2.4E-18 | 2.3E-15 NA




PR-GOAL GALA I Mega-analysis Meta-analysis MRC
# ProbelD Gene CHR Position
Eff Pval Eff Pval Eff Pval Eff Pval FDR Coef
195 | cgl5456821 BEST1 chrll | 61717225 | -6.6 | 1.7E-10 | -5.0 | 1.3E-09 | -55 | 1.3E-18 | -5.6 | 2.7E-18 | 2.6E-15 NA
196 | cg22503106 METRNL chrl7 | 81040906 | -4.1 | 2.8E-08 | -54 | 1.0E-11 | -4.6 | 2.0E-18 | -4.7 | 3.3E-18 | 3.1E-15 NA
197 | cg03606098 NADK chrl 1690840 -44 | 7.2E-09 | -43 | 85E-11 | -43 | 41E-19 | -4.3 | 3.4E-18 | 3.3E-15 NA
198 | cgl16628205 TFR2 chr7 | 100240094 | -6.9 | 1.9-08 | -9.1 | 1.7E-11 | -7.5 | 1.3E-17 | -7.9 | 3.7E-18 | 3.5E-15 NA
199 | cg06495615 ARID3A chrl9 939731 -45 | 93E-07 | -65 | 29E-13 | -5.3 | 1.2E-17 | -5.5 | 4.7E-18 | 4.5E-15 NA
200 | cgl11668148 CELF6 chrl5 | 72636405 | -6.7 | 2.1E-11 | -6.2 | 3.9E-08 | -6.4 | 6.5E-19 | -6.5 | 4.8E-18 | 4.5E-15 NA

% Effect size: the parameter in our EWAS models. Effect size = 5 means an increase of 1% methylation beta-value ass
log10 scaled total IgE level.

® Coefficient: the parameter in Liang et al.

’'s models. Coefficient = 5 means an increase of 1 inverse normal methylatiol
increase of natural logarithm transformed total IgE level. A comparison between our effect size and this coefficient car
but not on the magnitude.



Table E4. Results for the top CpG sites reported in a previous EWAS of total IgE (without ac

types)

PR-GOAL GALA Il Mega-analysis Meta-analysis MRC/

# ProbelD Gene CHR Position
Eff® Pval Eff Pval Eff Pval Eff Pval FDR Coef® |
1 | cg01998785 LPCAT2 chrl6 | 55542709 | -5.5 | 3.9e-13 | -6.9 | 7.2E-19 | -5.9 | 1.3E-29 | -6.2 | 4.5E-30 | 3.8E-26 -0.6 1.
2 | cg03693099 CEL chr9 | 135936901 | -6.7 | 1.6E-13 | -2.8 | 3.7E-07 | -3.6 | 9.2E-16 | -3.9 | 2.8E-16 | 2.0E-13 -0.5 1.
3 | cg05215575 SMIM22 chrl6 4838722 -6.3 | 28E-10 | -40 | 1.0E-06 | -4.7 | 7.1E-14 | -5.0 | 6.5E-15 | 3.6E-12 -0.4 3.
4 cg08404225 IL5SRA chr3 3151899 -5.4 | 24E-11 | -47 1.1E-09 | -48 | 2.2E-18 | -5.1 | 1.8E-19 | 2.1E-16 -0.3 2.
5 | cg09447105 PDEG6H chrl2 | 15126020 | -6.1 | 1.1E-09 | -6.5 | 8.2E-09 | -6.0 | 2.0E-16 | -6.2 | 5.2E-17 | 4.2E-14 -0.4 2.
6 | cg09676390 SSR4P1 chr2l | 46493345 | -3.2 | 1.2E-05 | -19 | 1.7E-04 | -2.2 | 2.1E-08 | -2.3 | 2.4E-08 | 4.1E-06 -0.5 1.
7 €g10159529 IL5SRA chr3 3152530 -5.7 | 6.1E-13 | -7.0 9.3E-14 | -6.0 | 1.7E-24 | -6.2 | 6.7E-25 | 2.0E-21 -0.6 5.
8 | cgl11398517 GTSF1L chr20 | 42355625 | -6.4 | 2.9E-11 | -40 | 1.0E-07 | -4.6 | 3.9E-16 | -4.9 | 1.3E-16 | 9.6E-14 -0.4 2.
9 | cg13221796 | LINCO0441 | chr13 | 48876919 | -5.0 | 8.1E-10 | -4.8 | 24E-11 | -4.6 | 3.4E-19 | -49 | 1.2E-19 | 1.4E-16 -0.5 5.
10 | cg15357945 PRG2 chrll | 57158361 | -4.6 | 5.5E-08 | -45 | 5.8E-08 | -4.3 | 1.0E-13 | -4.6 | 1.6E-14 | 8.5E-12 -0.3 2.
11 | cg16050349 PIK3CB chr3 | 138478129 | -6.7 | 29E-09 | -5.1 | 49E-08 | -5.9 | 9.3E-17 | -5.8 | 1.3E-15 | 8.2E-13 -0.3 4.
12 | cg18783781 | SLC25A33 chrl 9599067 -6.5 | 5.2E-13 | -58 | 4.2E-09 | -6.1 | 5.2E-21 | -6.2 | 1.5E-20 | 2.2E-17 -0.6 5.
13 | cg21627181 SLC17A4 chré 25754190 | -7.0 | 2.3E-13 | -7.8 6.3E-14 | -7.0 | 25E-24 | -7.3 | 1.2E-25 | 4.0E-22 -0.4 1.
14 | ¢g21631409 ALDH3B2 chrll | 67449882 | -7.3 | 7.6E-09 | -5.7 2.4E-06 | -6.1 | 4.4E-13 | -6.4 | 1.4E-13 | 6.2E-11 -0.3 2.
15 | cg25494227 | TMEM52B | chrl2 | 10331614 | -7.3 | 1.9E-08 | -3.3 | 7.1E-05 | -4.4 | 9.7E-11 | -45 | 1.7E-10 | 4.5E-08 -0.4 1.
16 | cg26136776 KLF1 chrl9 | 12998426 | -6.6 | 2.7E-09 | -6.0 | 4.1E-08 | -6.0 | 3.8E-15 | -6.3 | 6.4E-16 | 4.3E-13 -0.4 3.
17 | cg26457013 | TMEM86B | chrl9 | 55740188 | -7.2 | 1.1E-13 | -55 2.0E-09 | -59 | 1.3E-20 | -6.3 | 3.2E-21 | 5.6E-18 -0.5 1.
18 | ¢g26787239 IL4 chrs 132008525 | -7.9 | 5.0E-13 | -11.9 | 3.0E-17 | -9.1 | 6.4E-27 | -9.4 | 1.3E-27 | 5.8E-24 -0.6 1.

% Effect size: the parameter in our EWAS models. Effect size = 5 means an increase of 1% methylation beta-value ass

log10 scaled total IgE level.

® Coefficient: the parameter in Liang et al.’s models. Coefficient = 5 means an increase of 1 inverse normal methylatio
increase of natural logarithm transformed total IgE level. A comparison between our effect size and this coefficient car
but not on the magnitude.



Table E5. Results for the top 200 CpG sites in the meta-analysis of PR-GOAL and GALA I, &

types
PR-GOAL GALA Il Mega-analysis Meta-analysis

# ProbelD Gene CHR Position

Eff® Pval Eff Pval Eff Pval Eff Pval FDR Coe
1 cg04983687 ZFPM1 chrl6 88558223 -5.3 | 47E-07 | -3.8 | 3.6E-07 | -4.2 | 82E-13 | -43 | 1.5E-12 | 2.9E-07 NA
2 €g09249800 ACOT7 chrl 6341287 -6.8 | 53E-08 | -6.1 | 1.1E-04 | -59 | 5.2E-10 | -6.5 | 2.6E-11 | 2.4E-06 NA
3 cg12614529 MND1 chr4 154269418 | -5.2 | 7.4E-05 | -4.7 | 4.4E-06 | -4.6 5.2E-09 -4.9 | 1.4E-09 | 8.8E-05 NA
4 €g21220721 ACOT7 chrl 6341230 -5.3 | 1.3E-07 | -1.8 | 1.9E-03 | -2.7 | 6.7E-08 | -2.7 | 8.5E-08 | 4.0E-03 NA
5 €g12227660 MIR202 chrl0 | 135061670 | -4.3 | 1.2E-03 | -3.9 | 9.2E-05 | -3.9 | 2.9E-07 | -4.0 | 4.0E-07 | 1.5E-02 NA
6 €cg11699125 ACOT7 chrl 6341327 -5.8 | 5.3E-06 | -3.2 | 1.4E-02 | -3.8 | 2.2E-05 | -45 | 6.7E-07 | 1.9E-02 NA
7 cg01000631 EVL chri4 | 100610667 | -4.6 | 1.7E-04 | -3.9 | 1.1E-03 | -3.0 1.7E-04 | -4.2 | 7.0E-07 1.9E-02 NA
8 cg08940169 ZFPM1 chrl6 88540241 -55 | 84E-05 | -41 | 41E-03 | -46 | 20E-06 | -48 | 1.4E-06 | 3.4E-02 NA
9 cg01458054 HELZ2 chr20 62200603 -33 | 27E-03 | -30 | 1.8€E-04 | -28 | 7.1E-06 | -3.1 | 1.7E-06 | 3.5E-02 NA
10 cg15017119 SPRY2 chrl3 82585793 -4.8 | 7.0E-05 | -3.0 | 5.5E-03 | -34 1.4E-05 -3.8 | 2.5E-06 | 4.1E-02 NA
11 cg00405825 HIPK2 chr7 139474807 4.1 2.8E-03 3.4 2.5E-04 3.6 1.3E-06 3.6 | 2.5E-06 | 4.1E-02 NA
12 €g25087851 PTGDR2 chril 60623918 -4.4 | 24E-03 | -43 | 3.3E-04 | 41 5.5E-06 -4.4 | 2.6E-06 | 4.1E-02 NA
13 €g12103951 WAPL chr10 88162314 0.8 7.0E-02 1.3 1.2E-05 0.8 3.0E-04 1.1 | 3.6E-06 | 5.1E-02 NA
14 €g12427941 TJAP1 chré 43457177 54 | 79E-03 | 46 | 3.1E-04 3.7 3.4E-04 48 | 8.0E-06 | 1.1E-01 NA
15 €g06623197 MTMR3 chr22 30400763 3.0 5.2E-03 1.6 | 3.6E-04 14 7.7E-04 1.9 1.2E-05 | 1.5E-01 NA
16 €g12296550 HLA-DQB2 chré 32728862 0.5 5.9E-02 0.9 | 4.8E-05 0.8 1.6E-06 0.8 1.3E-05 | 1.5E-01 NA
17 cg15700636 PRG2 chril 57156050 -56 | 9.8E-04 | -44 | 41E-03 | -45 | 47E-05 | -49 | 1.4E-05 | 1.6E-01 NA
18 €g13074835 NFKBIL1 chré 31515196 -20 | 1.2E-01 | -33 | 3.7E-05 | -26 | 7.8E-05 | -3.0 | 1.5E-05 | 1.6E-01 NA
19 €g15492834 Clorf226 chrl 162351057 | -5.3 | 1.5E-03 | -3.1 | 1.8E-03 | -3.6 1.6E-05 -3.7 | 1.7E-05 1.6E-01 NA
20 €g20481287 ETV6 chri2 12224457 -2.1 | 3.7E-02 | -26 | 2.0E-04 | -1.8 | 99E-04 | -24 | 2.1E-05 | 2.0E-01 NA
21 €g23172671 OPTC chrl 203482523 1.8 2.4E-02 20 | 3.7E-04 1.7 1.8E-04 20 | 25E-05 | 2.2E-01 NA
22 €g16192821 IQSEC1 chr3 13028642 5.9 6.1E-03 2.7 | 4.9E-04 2.0 3.0E-03 3.1 | 26E-05 | 2.2E-01 NA
23 cg02864638 CCDC144NL chr17 20840716 53 | 3.5E-03 34 1.7E-03 2.8 1.2E-03 39 | 28E-05 | 2.3E-01 NA
24 cg07562835 ITGB4 chr17 73734756 -41 | 82E-03 | -3.7 | 1.3E-03 | -3.3 | 24E-04 | -3.8 | 3.3E-05 | 2.5E-01 NA
25 cg17306339 ATP6VOA2 chrl2 | 124198578 | -3.0 | 1.7E-03 | -2.2 | 5.2E-03 | -2.2 | 1.6E-04 | -25 | 3.5E-05 | 2.5E-01 NA
26 cg04038179 MIR129-1 chr7 127806902 24 | 4.8E-01 9.1 1.0E-05 6.9 4.9E-05 7.2 | 3.6E-05 | 2.5E-01 NA




PR-GOAL GALA Il Mega-analysis Meta-analysis

# ProbelD Gene CHR Position

Eff Pval Eff Pval Eff Pval Eff Pval FDR Coe
27 cg02901006 CCL25 chrl9 8117024 -16 | 1.1E-02 | -1.1 | 9.6E-04 | -09 | 1.1E-08 | -1.2 | 3.6E-05 | 2.5E-01 NA
28 924491618 KCNH2 chr7 150649807 | -44 | 1.7E-03 | -39 | 7.1E-03 | -3.1 | 1.2E-03 | -41 | 3.8E-05 | 2.5E-01 NA
29 €g26547058 SLC45A4 chr8 142243143 | -4.2 | 46E-03 | -34 | 25E-03 | -3.7 | 2.0E-05 | -8.7 | 3.8E-05 | 2.5E-01 NA
30 €g09435190 TYMP chr22 50968297 1.7 1.4E-02 1.6 1.0E-03 14 3.1E-04 1.6 | 4.2E-05 | 2.6E-01 NA
31 €g10296973 HLA-DOA chré 32967930 1.3 7.4E-03 0.8 1.1E-03 0.8 2.5E-05 0.9 | 4.2E-05 | 2.6E-01 NA
32 €g27659557 OR10G2 chri4 22111727 26 | 4.2E-02 3.7 | 3.2E-04 2.8 3.8E-04 3.2 | 45E-05 | 2.7E-01 NA
33 €g26925644 PHLDB1 chril 118476517 3.1 1.0E-01 5.7 1.1E-04 4.2 2.2E-04 4.7 5.0E-05 | 2.8E-01 NA
34 cg08882027 MYEOV chril 69299509 -46 | 22E-03 | -3.1 | 5.6E-03 | -3.0 | 6.7E-04 | -3.7 | 5.1E-05 | 2.8E-01 NA
35 cg01758512 FUT9 chré 96463902 47 | 8.2E-03 | 43 2.3E-03 35 9.4E-04 4.4 | 5.6E-05 | 3.0E-01 NA
36 cg06647928 ENC1 chrs 73612203 -3.1 | 9.2E-03 | -25 | 24E-03 | -2.0 | 2.1E-083 | -2.7 | 7.0E-05 | 3.6E-01 NA
37 cg03726147 DMAP1 chrl 44686022 3.2 2.6E-02 3.0 1.1E-03 2.2 2.8E-03 3.1 | 7.5E-05 | 3.7E-01 NA
38 cg08682334 WDR24 chrl6 737214 3.2 | 4.9E-02 3.6 5.8E-04 2.7 1.2E-03 3.5 | 7.5E-05 | 3.7E-01 NA
39 cg11725581 USP42 chr7 6140990 1.6 1.2E-02 1.4 2.2E-03 1.2 1.1E-03 1.5 7.8E-05 | 3.7E-01 NA
40 €g10592478 RARG chri2 53612641 4.9 2.6E-03 2.7 5.1E-03 21 6.5E-03 3.3 7.8E-05 | 3.7E-01 NA
41 €g25939647 GPR176 chri5 40173065 -45 | 3.7E-04 | -24 | 3.6E-02 | -26 | 1.5E-03 | -3.4 | 8.2E-05 | 3.7E-01 NA
42 cg03760919 RUNX1T1 chr8 93103361 -34 | 24E-02 | -40 | 1.3E-03 | -3.1 | 86E-04 | -3.8 | 85E-05 | 3.7E-01 NA
43 €g02985445 BRI3 chr7 97908505 -5.0 | 8.0E-04 | -28 | 1.86-02 | -3.3 | 1.5E-04 | -3.6 | 8.6E-05 | 3.7E-01 NA
44 €g25390635 GRAMD4 chr22 47022618 2.2 1.0E-01 | 40 1.9E-04 25 1.8E-03 3.3 | 8.7E-05 | 3.7E-01 NA
45 cg01401641 TSHZ3 chr19 31839171 -14 | 8.7E-02 | -20 | 4.1E-04 | -1.7 1.2E-04 | -1.8 | 1.0E-04 | 4.1E-01 NA
46 cg15361231 GLRX2 chrl 193075191 0.6 4.4E-01 3.3 6.4E-06 1.5 3.7E-03 21 1.1E-04 | 4.1E-01 -0.:
47 €g14799488 MIR4456 chrs 537809 -0.2 | 45E-01 | -0.8 | 45E-05 | -0.5 1.6E-03 -0.6 | 1.1E-04 | 4.1E-01 NA
48 cg05941652 LAMA3 chrl8 21273909 21 1.3E-01 4.0 2.1E-04 2.7 7.2E-04 3.3 1.1E-04 | 4.1E-01 NA
49 €g14003143 SGK2 chr20 42194975 -45 | 25E-03 | -2.6 | 85E-03 | -29 | 43E-04 | -3.2 | 1.2E-04 | 4.1E-01 NA
50 918451484 HECTD4 chrl2 | 112760326 3.1 7.8E-02 3.3 6.1E-04 1.8 1.2E-02 3.2 1.2E-04 | 4.1E-01 NA
51 €g11286405 SNORD115-17 chrl5 25451255 -44 | 3.2E-04 | -19 | 33E-02 | -25 | 42E-04 | -28 | 1.2E-04 | 4.1E-01 NA
52 cg03342543 KIF1A chr2 241715115 | -2.2 | 1.6E-01 | -48 | 1.5E-04 | -3.0 1.4E-03 -3.8 | 1.3E-04 | 4.1E-01 NA
53 cg17460285 PSME3 chr17 40985453 2.0 1.3E-02 1.9 3.5E-03 1.5 1.8E-03 2.0 1.3E-04 | 4.1E-01 NA
54 €g15827086 PPP2CA chrs 133560225 | -0.5 | 7.3E-01 | -2.8 | 4.6E-05 | -2.1 3.4E-04 | -24 | 1.3E-04 | 4.1E-01 NA




PR-GOAL GALA Il Mega-analysis Meta-analysis

# ProbelD Gene CHR Position

Eff Pval Eff Pval Eff Pval Eff Pval FDR Coe
55 €g18552413 ACKR1 chrl 159174610 | -2.6 | 6.4E-03 | -2.0 | 6.5E-03 | -1.0 | 4.0E-02 | -2.2 | 1.3E-04 | 4.1E-01 0.C
56 cg03582047 GLP2R chr17 9729235 21 5.9E-02 2.6 | 8.6E-04 2.0 1.3E-03 25 1.4E-04 | 4.1E-01 NA
57 €g16691158 PSD2 chrs 139140550 | -2.7 | 2.0E-02 | -2.7 | 26E-03 | -19 | 6.4E-03 | -2.7 | 1.4E-04 | 4.1E-01 NA
58 cg04071964 ADGRG7 chr3 100328745 | -1.8 | 2.7E-02 | -1.7 | 1.9E-03 | -1.4 | 1.4E-03 | -1.7 | 1.4E-04 | 4.1E-01 NA
59 €g23706836 MCPH1 chr8 6407997 -29 | 53E-03 | -26 | 94E-03 | -26 | 23E-04 | -2.8 | 1.4E-04 | 4.1E-01 NA
60 cg00451113 PRR23A chr3 138722221 2.9 8.7E-02 4.1 5.8E-04 33 4.7E-04 3.7 1.4E-04 | 4.1E-01 NA
61 cg09022430 MSH2 chr2 47800047 -6.2 | 2.86-04 | -2.7 | 54E-02 | -3.3 | 1.7E-03 | -41 | 1.5E-04 | 4.1E-01 NA
62 cg05465955 COASY chr17 40715236 -25 | 1.7E-02 | -2.2 | 3.0E-03 | -2.1 | 1.8E-04 | -2.3 | 1.5E-04 | 4.1E-01 NA
63 cg03841312 MIRLET7BHG chr22 46508486 2.0 2.5E-01 51 1.1E-04 3.7 3.0E-04 4.0 1.5E-04 | 4.1E-01 NA
64 €g09360654 TOE1 chrl 45806501 -2.2 | 15601 | -35 | 3.7E-04 | -2.7 | 6.5E-04 | -3.1 | 1.5E-04 | 4.1E-01 0.C
65 €g16004593 BTNL2 chré 32369487 0.6 1.2E-01 0.8 5.0E-04 0.7 3.0E-05 0.7 1.6E-04 | 4.1E-01 NA
66 cg02800100 AUTS2 chr7 69110945 -20 | 3.1E-02 | -2.1 | 19E-03 | -1.8 | 54E-04 | -2.1 | 1.6E-04 | 4.1E-01 NA
67 €g14540650 KDM4C chr9 6683274 -19 | 23E-02 | -1.6 | 25E-03 | -1.3 1.7E-03 -1.7 | 1.6E-04 | 4.1E-01 NA
68 €g24680570 SIPA1L2 chrl 232726838 | -2.0 | 1.3E-01 | -3.1 | 43E-04 | -21 | 25E-03 | -2.8 | 1.7E-04 | 4.1E-01 NA
69 cg11168614 LOC283585 chri4 87179368 0.6 | 4.3E-01 29 | 9.2E-06 14 3.4E-03 1.8 1.7E-04 | 4.1E-01 NA
70 €g20314918 SCN2A chr2 166151447 | -1.7 | 4.8E-02 | -2.0 | 1.3E-03 | -1.8 3.1E-04 | -1.9 | 1.7E-04 | 4.1E-01 NA
71 €g26055446 B3GALT4 chré 33245990 -8.2 | 1.2E-02 | -26 | 49E-03 | -2.2 | 1.6E-03 | -2.8 | 1.8E-04 | 4.1E-01 NA
72 cg09677763 NUP98 chril 3817793 -0.6 | 44E-01 | -20 | 55E-05 | -1.3 | 8.7E-04 | -15 | 1.8E-04 | 4.1E-01 NA
73 €g10142874 LPIN1 chr2 11917623 -45 | 3.5E-03 | -3.1 | 14E-02 | -35 3.0E-04 | -3.6 | 1.8E-04 | 4.1E-01 NA
74 cg03661164 EZH2 chr7 148560646 | -2.9 | 55E-03 | -2.3 | 1.0E-02 | -1.9 | 3.9E-03 | -2.6 | 1.8E-04 | 4.1E-01 NA
75 €g25546539 TPP1 chril 6640996 1.3 2.2E-01 2.9 1.7E-04 1.6 4.7E-03 2.3 1.8E-04 | 4.1E-01 NA
76 cg01047555 SOGA3 chré 127835990 3.0 6.4E-02 2.9 1.1E-03 1.9 9.4E-03 2.9 1.8E-04 | 4.1E-01 NA
7 cg08435683 SLC23A2 chr20 4836338 -15 | 7.4E-02 | -19 | 95E-04 | -1.3 | 3.7E-03 | -1.8 | 1.8E-04 | 4.1E-01 NA
78 €g19914919 TANK chr2 161992878 | -0.9 | 3.6E-01 | -2.1 | 1.5E-04 | -1.2 | 9.1E-03 | -1.8 | 1.8E-04 | 4.1E-01 NA
79 cg05400869 S100A7L2 chrl 153413932 3.3 6.0E-03 18 6.0E-03 1.6 4.7E-03 2.2 1.9E-04 | 4.1E-01 NA
80 cg14531564 SDF4 chrl 1154853 -1.8 | 8.7E-02 | -24 | 8.0E-04 | -1.6 3.8E-03 -2.2 | 1.9E-04 | 4.1E-01 NA
81 cg15437528 GPRC5C chr17 72427628 -54 | 1.2E-01 | -6.5 | 6.9E-04 | -6.2 1.7E-04 | -6.3 | 1.9E-04 | 4.1E-01 NA
82 €g18184910 ADGRF2 chré 47624247 1.5 2.4E-01 2.0 3.7E-04 1.2 7.3E-03 1.9 1.9E-04 | 4.1E-01 NA




PR-GOAL GALA Il Mega-analysis Meta-analysis

# ProbelD Gene CHR Position

Eff Pval Eff Pval Eff Pval Eff Pval FDR Coe
83 €g20080245 OLMALINC chrl0 | 102137421 3.2 1.6E-01 | 41 | 5.2E-04 4.0 1.3E-04 39 | 20E-04 | 4.1E-01 NA
84 €g20320283 FOXE3 chrl 47880440 -23 | 59E-02 | -2.7 | 1.3E-03 | -1.7 | 1.2E-02 | -2.6 | 2.0E-04 | 4.1E-01 NA
85 €g02190383 BEST1 chril 61725666 -45 | 94E-03 | -38 | 7.2E-03 | -3.6 | 7.3E-04 | -41 | 2.0E-04 | 4.1E-01 NA
86 €g19312305 MIR122 chrl8 56117016 -2.6 | 20E-02 | -25 | 3.6E-03 | -2.2 | 7.9E-04 | -2.6 | 2.0E-04 | 4.1E-01 NA
87 €g10288525 LINC00423 chrl3 33455187 40 | 6.6E-04 1.6 2.1E-02 2.0 8.1E-04 22 | 2.0E-04 | 41E-01 NA
88 cg03550384 TMEM64 chr8 91803357 -14 | 1.1E-01 | -1.5 | 7.6E-04 | -1.2 1.7E-03 -15 | 2.0E-04 | 4.1E-01 NA
89 cgl7713161 HID1 chr17 72951370 -21 | 7.0E-02 | -19 | 1.2E-03 | -1.6 1.5E-03 -1.9 | 2.0E-04 | 4.1E-01 NA
90 €g21054521 SOX1 chrl3 | 112759386 50 | 3.4E-02 | 438 2.3E-03 3.0 1.7E-02 48 | 2.0E-04 | 4.1E-01 NA
91 cg01649647 MYL9 chr20 35177530 -55 | 5.7E-04 | -24 | 3.7E-02 | -3.3 | 3.0E-04 | -35 | 2.1E-04 | 4.1E-01 NA
92 cg01721149 Clorf6l chrl 156394727 24 | 2.2E-02 2.0 | 3.3E-03 1.8 1.6E-03 21 | 21E-04 | 41E-01 NA
93 €g21045547 SOGAl chr20 35422703 -83.3 | 28E-02 | -49 | 22E-03 | -34 | 14E-03 | -41 | 2.1E-04 | 4.1E-01 NA
94 cg04512965 RFX2 chrl9 6038846 -23 | 1.7E-02 | -19 | 44E-03 | -1.6 | 34E-03 | -2.0 | 2.1E-04 | 4.1E-01 NA
95 cg04420917 LGALS4 chr19 39303993 -3.0 | 29E-02 | -3.6 | 2.6E-03 | -2.9 | 9.7E-04 | -3.4 | 2.1E-04 | 4.1E-01 NA
96 cgl16734734 POPDC3 chré 105624309 | -45 | 6.9E-03 | -3.4 | 99E-03 | -40 | 55E-05 | -3.9 | 2.1E-04 | 4.1E-01 NA
97 cg01520924 HSPA2 chri4 65006170 -06 | 7.86E-01 | -50 | 47E-05 | -40 | 1.5E-04 | -40 | 2.2E-04 | 4.1E-01 -0.
98 €g13645296 DAPK2 chri5 64275810 -4.7 | 1.2E-03 | -2.3 | 2.7E-02 | -3.2 | 6.6E-05 | -3.1 | 2.2E-04 | 4.1E-01 NA
99 cg08889930 MCM2 chr3 127317798 | -39 | 86E-03 | -3.3 | 9.1E-03 | -3.1 | 1.0E-03 | -3.6 | 2.2E-04 | 4.1E-01 NA
100 | cg20774552 AMBRA1 chril 46415316 -3.0 | 3.6E-02 | -3.1 | 24E-03 | -19 | 1.7E-02 | -3.1 | 2.2E-04 | 4.1E-01 NA
101 | cg20752847 DNAH10 chri2 124248044 24 2.6E-02 21 3.2E-03 1.6 4.5E-03 2.2 2.2E-04 | 4.1E-01 NA
102 | cg11393173 NHLH2 chrl 116369577 | -2.4 | 1.8E-02 | -2.2 | 45E-03 | -1.5 8.1E-03 -2.2 | 2.2E-04 | 4.1E-01 NA
103 | cg25052121 BFSP1 chr20 17539745 3.9 4.5E-03 2.3 1.1E-02 21 3.7E-03 2.8 2.2E-04 | 4.1E-01 NA
104 | cgl7972162 APOBEC3H chr22 39496387 -19 | 3.7E-02 | -1.9 | 24E-03 | -15 | 3.3E-03 | -1.9 | 2.3E-04 | 4.1E-01 NA
105 | cg16190888 ANTXR1 chr2 69428235 -1.8 | 24E-02 | -1.6 | 3.6E-03 | -14 | 9.2E-04 | -1.7 | 2.3E-04 | 4.2E-01 NA
106 | cg04821026 POTED chr2l 15068553 21 2.2E-02 20 | 4.1E-03 1.7 1.6E-03 20 | 2.4E-04 | 43E-01 NA
107 | cgl18224977 MIR4417 chrl 5398602 25 22E-01 | 42 | 4.1E-04 2.7 6.6E-03 3.7 | 24E-04 | 43E-01 NA
108 | cg08654091 PSEN2 chrl 227015418 1.7 3.3E-02 1.7 3.0E-03 1.2 6.3E-03 1.7 2.6E-04 | 4.4E-01 NA
109 | cg26821293 FAM83C chr20 33880930 -2.6 | 6.5E-02 | -42 | 1.1E-03 | -29 | 2.1E-03 | -3.5 | 2.6E-04 | 4.4E-01 NA
110 | cg16815882 KIAA0319L chrl 35908609 1.5 7.1E-02 24 1.1E-03 1.6 1.8E-03 2.0 2.6E-04 | 4.4E-01 NA




PR-GOAL GALA Il Mega-analysis Meta-analysis
# ProbelD Gene CHR Position

Eff Pval Eff Pval Eff Pval Eff Pval FDR Coe
111 | cg08187736 IMPAD1 chr8 57912015 3.6 5.7E-03 1.9 | 8.6E-03 1.7 6.2E-03 23 | 2.7E-04 | 4.4E-01 NA
112 | cg27455540 NT5C1B-RDH14 chr2 18866125 -3.2 | 6.6E-03 | -2.1 | 1.1E-02 | -2.2 | 8.2E-04 | -25 | 2.7E-04 | 4.4E-01 NA
113 | cg02654940 HMGAL1 chré 34206400 -23 | 7.3E-02 | -28 | 1.4E-03 | -25 | 39E-04 | -2.6 | 2.7E-04 | 4.4E-01 NA
114 | cg27121267 CHEK1 chrll | 125544292 | -1.0 | 41E-01 | -3.1 | 1.5E-04 | -1.8 | 6.5E-03 | -2.5 | 2.7E-04 | 4.4E-01 NA
115 | cgl16570273 LINC01257 chrl2 | 131647128 8.0 | 3.4E-05 21 2.0E-01 3.9 1.3E-03 45 | 2.7E-04 | 4.4E-01 NA
116 | cg25366315 BTNL3 chrs 180408809 0.7 2.7E-02 0.5 | 3.1E-03 0.4 5.4E-03 0.5 | 2.7E-04 | 4.4E-01 NA
117 | cgl1725415 PCGF3 chr4 736485 -2.4 | 4.8E-07 | -0.2 | 6.3E-01 | -0.9 2.6E-03 -1.1 | 2.7E-04 | 44E-01 NA
118 | cg13450944 LRIG1 chr3 66533056 24 | 9.1E-02 3.3 1.1E-03 24 2.8E-03 3.0 | 2.8E-04 | 4.5E-01 NA
119 | 925332499 BATF2 chril 64756382 -2.7 | 1.5E-02 | -2.2 | 6.3E-03 | -1.8 | 2.7E-03 | -2.3 | 2.8E-04 | 4.5E-01 NA
120 | 920985980 RCC1 chrl 28832113 1.2 | 3.5E-02 1.6 2.7E-03 1.3 4.5E-04 1.4 | 2.8E-04 | 45E-01 NA
121 | 921982924 NFKBIL1 chré 31516059 25 | 8.0E-02 34 1.3E-03 2.8 5.1E-04 3.0 | 29E-04 | 4.6E-01 NA
122 | cg08794157 PMP22 chr17 15164627 5.7 | 3.0E-03 2.9 1.5E-02 2.8 3.1E-03 3.6 | 3.0E-04 | 4.6E-01 NA
123 | cg06121808 SLC20A1 chr2 113404678 | -0.4 | 6.4E-01 | -25 | 6.2E-05 | -1.8 3.1E-04 | -1.8 | 3.1E-04 | 4.7E-01 NA
124 | cg00522451 CKAP2L chr2 113464048 | -0.4 | 7.1E-01 | -2.2 | 1.1E-04 | -14 4.0E-03 -1.8 | 3.1E-04 | 4.7E-01 NA
125 | cgl7814758 HCN1 chrs 45192536 -3.0 | 6.5E-03 | -2.0 | 1.4E-02 | -21 | 1.0E-03 | -2.3 | 3.2E-04 | 4.8E-01 NA
126 | cg03751829 ZNF99 chrl9 22988136 3.2 2.2E-03 1.7 2.7E-02 2.0 9.4E-04 2.2 | 3.2E-04 | 4.8E-01 NA
127 | cg20717123 P2RX2 chrl2 | 133195520 24 | 2.1E-01 52 | 3.7E-04 3.6 1.6E-03 4.2 | 3.2E-04 | 4.8E-01 NA
128 | 919178479 MIR4435-2HG chr2 112124118 24 | 2.7E-02 2.0 | 4.3E-03 1.6 4.9E-03 2.1 | 3.3E-04 | 4.8E-01 NA
129 | cg01688202 SPATA2 chr20 48526714 1.7 9.9E-05 0.5 7.7E-02 0.9 1.2E-04 0.8 | 3.3E-04 | 4.8E-01 NA
130 | cg26430023 TENM4 chril 79147209 1.9 6.6E-02 2.6 1.7E-03 1.6 1.0E-02 2.3 | 3.3E-04 | 4.8E-01 NA
131 | cg13499318 LOC401557 chr9 138154185 | -0.8 | 3.5E-04 | -0.3 | 5.8E-02 | -04 46E-04 | -0.5 | 3.4E-04 | 4.8E-01 NA
132 | cg15590133 IPW chri5 25338219 -1.2 | 3.2E-01 | -3.1 | 2.1E-04 | -2.2 9.4E-04 | -2.5 | 3.4E-04 | 4.8E-01 NA
133 | cg13978347 ASTN2 chr9 120140243 | -2.7 | 1.4E-01 04 2.4E-04 0.4 8.6E-04 0.4 3.5E-04 | 4.8E-01 NA
134 | cg25308381 TEX36-AS1 chrl0 | 127262851 | -3.1 | 2.0E-02 | -2.3 | 5.8E-03 | -2.3 | 7.6E-04 | -25 | 3.5E-04 | 4.8E-01 NA
135 | cg08335767 HMGAL1 chré 34206495 -89 | 27E-02 | -3.3 | 48E-03 | -29 | 23E-03 | -3.5 | 3.5E-04 | 4.8E-01 NA
136 | cg06379340 UNC80 chr2 210863849 45 2.8E-03 2.3 2.0E-02 2.7 7.4E-04 29 | 3.5E-04 | 4.8E-01 NA
137 | cg01973410 BTNL3 chrs 180408813 1.0 1.4E-02 0.7 7.7E-03 0.6 4.1E-03 0.8 3.5E-04 | 4.8E-01 NA
138 | cg15756319 ATP11AUN chrl3 113296447 1.4 1.3E-02 13 1.0E-02 1.3 7.9E-04 1.4 3.5E-04 | 4.8E-01 NA




PR-GOAL GALA Il Mega-analysis Meta-analysis
# ProbelD Gene CHR Position

Eff Pval Eff Pval Eff Pval Eff Pval FDR Coe
139 | 926229990 ADCY4 chri4 24801301 -2.3 | 6.1E-06 | -04 | 3.2E-01 | -1.0 | 84E-04 | -1.1 | 3.6E-04 | 4.8E-01 NA
140 | cg01709551 ADGRA1 chrl0 | 134892649 11 1.4E-01 3.2 2.0E-04 1.8 1.3E-03 2.1 | 3.6E-04 | 4.8E-01 NA
141 | 922387550 KPRP chrl 152733337 21 | 3.2E-01 3.9 | 4.6E-04 3.1 1.3E-03 3.5 | 3.6E-04 | 4.8E-01 NA
142 | cg06659727 COL4Al1 chrl3 | 110959428 44 | 6.4E-02 | 43 2.3E-03 3.7 1.7E-03 44 | 3.6E-04 | 4.8E-01 NA
143 | cg09862509 IERS chrl 181069576 | -4.3 | 8.6E-03 | -3.2 | 1.4E-02 | -40 | 53E-05 | -3.6 | 3.7E-04 | 4.8E-01 NA
144 | cg21521758 RARRES2 chr7 150036287 | -3.3 | 1.7E-02 | -2.7 | 7.5E-03 | -2.2 5.3E-03 -2.9 | 3.7E-04 | 4.8E-01 NA
145 | cg00776252 SYT17 chrl6 19178699 24 1.1E-03 1.3 7.3E-02 1.6 7.5E-04 1.8 3.7E-04 | 4.8E-01 NA
146 | cg23147443 KCNH2 chr7 150649655 | -3.8 | 3.7E-04 | -16 | 1.3E-01 | -24 | 1.1E-03 | -2.7 | 3.8E-04 | 4.8E-01 NA
147 | cg07102229 SLC38A4 chri2 47219958 1.1 | 4.0E-02 11 | 3.7E-03 0.9 5.9E-03 1.1 | 3.8E-04 | 4.8E-01 NA
148 | cgl7327828 SNORD114-12 chrl4 | 101435254 12 1.9E-02 0.7 | 5.2E-03 0.9 7.5E-05 0.8 | 3.8E-04 | 4.8E-01 NA
149 | cgl19851574 RPS6KA2 chré 167178233 | -1.4 | 1.7E-02 | -1.2 | 8.2E-03 | -1.2 | 4.1E-04 | -1.3 | 3.8E-04 | 4.8E-01 NA
150 | cg01383911 TRIM39 chré 30297627 -0.8 | 29E-01 | -24 | 19E-04 | -15 | 2.0E-03 | -1.8 | 3.8E-04 | 4.8E-01 NA
151 | cg07757885 PARP8 chrs 50219072 2.3 | 5.6E-02 2.8 2.6E-03 2.6 2.7E-04 2.6 | 3.9E-04 | 4.8E-01 NA
152 | cg06399596 FOXC1 chré 1595676 -19 | 1.1E-02 | -1.4 | 1.2E-02 | -15 | 5.0E-04 | -1.6 | 3.9E-04 | 4.8E-01 NA
153 | 912911256 RNF207 chrl 6265879 -23 | 1.6E-01 | -39 | 84E-04 | -26 | 48E-03 | -3.4 | 40E-04 | 49E-01 NA
154 | cg04293489 DEFB114 chré 49917881 2.8 4.6E-02 3.8 2.9E-03 35 1.2E-04 3.4 4.0E-04 | 4.9E-01 NA
155 | cgl2797771 NME7 chrl 169103812 2.7 1.4E-01 3.0 1.3E-03 25 1.7E-03 3.0 | 40E-04 | 49E-01 NA
156 | 910919522 ELMSAN1 chri4 74227441 -21 | 1.2E-02 | -14 | 1.0E-02 | -14 | 22E-03 | -1.6 | 4.1E-04 | 49E-01 NA
157 | cg16036046 RIT2 chrl8 40696164 3.1 | 3.8E-02 3.7 | 41E-03 2.9 2.2E-03 35 | 42E-04 | 49E-01 NA
158 | cg10633040 ZNF366 chrs 71915686 -2.0 | 29E-02 | -2.1 | 55E-03 | -2.0 | 5.7E-04 | -2.1 | 42E-04 | 4.9E-01 NA
159 | cgl18775542 STAM chr10 17682215 51 9.2E-05 1.5 1.9E-01 2.2 7.3E-03 3.0 4.2E-04 | 4.9E-01 NA
160 | cg11350504 TUBGCP3 chrl3 113121280 0.7 5.6E-01 2.6 1.8E-04 1.6 7.0E-03 2.1 4.3E-04 | 4.9E-01 NA
161 | cg03757017 CYP4F2 chrl9 16013630 -35 | 5.7E-02 | -4.1 | 3.0E-03 | -3.7 48E-04 | -3.9 | 43E-04 | 49E-01 NA
162 | cgl1l6447058 DAPK2 chri5 64231444 5.6 | 8.3E-03 3.8 1.5E-02 3.3 5.8E-03 44 | 43E-04 | 49E-01 NA
163 | cg03169472 B3GALT4 chré 33246008 -26 | 6.2E-02 | -3.2 | 27E-03 | -24 | 3.4E-03 | -3.0 | 43E-04 | 49E-01 NA
164 | cg20126106 TAGLN3 chr3 111718135 24 1.8E-01 5.0 5.7E-04 3.4 2.0E-03 4.0 4.3E-04 | 4.9E-01 0.C
165 | cg13460073 SFXN3 chrl0 | 102800939 | -1.4 | 1.5E-01 | -2.2 | 1.0E-03 | -1.8 | 8.2E-04 | -1.9 | 4.4E-04 | 4.9E-01 NA
166 | cg05696877 IF144L chrl 79088769 -04 | 42E-01 | -14 | 19E-04 | -0.9 2.1E-03 -1.1 | 44E-04 | 49E-01 NA




PR-GOAL GALA Il Mega-analysis Meta-analysis
# ProbelD Gene CHR Position

Eff Pval Eff Pval Eff Pval Eff Pval FDR Coe
167 | 926331243 CCDC33 chri5 74550946 -41 | 2.8€E-03 | -24 | 3.7E-02 | -2.6 | 24E-03 | -3.1 | 44E-04 | 49E-01 NA
168 | cg04290133 GUSB chr7 65439512 -2.8 | 6.0E-02 | -50 | 1.8E-03 | -2.8 | 6.7E-03 | -3.8 | 4.5E-04 | 4.9E-01 NA
169 | 910162659 ZFHX3 chrl6 73068480 -15 | 1.2E-01 | -19 | 14E-03 | -1.6 | 14E-03 | -1.8 | 45E-04 | 4.9E-01 NA
170 | 902826233 CDK2 chri2 56365894 -5.0 | 1.4E-03 | -26 | 6.5E-02 | -35 | 44E-04 | -3.6 | 45E-04 | 49E-01 NA
171 | cg00742898 ADAMTSL2 chr9 136431882 4.8 1.0E-03 18 2.8E-02 21 1.9E-03 25 | 45E-04 | 49E-01 NA
172 | cg27598761 DIP2C chr10 537128 25 1.6E-02 1.7 8.7E-03 1.7 1.2E-03 1.9 45E-04 | 4.9E-01 NA
173 | cg04039397 CD9%6 chr3 111260783 | -0.6 | 3.3E-01 | -15 | 28E-04 | -1.1 | 1.2E-03 | -1.2 | 4.5E-04 | 4.9E-01 0.1
174 | cgl9718771 C18orf42 chrl8 5195201 -2.8 | 7.6E-02 | -40 | 20E-03 | -34 | 39E-04 | -3.5 | 45E-04 | 49E-01 NA
175 | cgl4457074 BTNL3 chrs 180408785 0.7 2.7E-02 0.6 6.3E-03 0.5 7.7E-03 0.7 | 45E-04 | 4.9E-01 NA
176 | cgl16618104 CHST11 chrl2 | 104853100 | -2.4 | 1.5E-02 | -14 | 7.8E-03 | -14 | 19E-03 | -1.7 | 4.6E-04 | 4.9E-01 NA
177 | 915481493 CD44 chril 35133274 1.7 2.7E-02 2.4 | 5.5E-03 1.8 1.3E-03 2.0 | 46E-04 | 49E-01 NA
178 | cg23155911 3-Mar chrs 126205009 24 | 9.7E-02 2.8 2.0E-03 25 6.2E-04 2.7 | 47E-04 | 49E-01 NA
179 | cg19951409 ZNF516 chrl8 74175071 4.0 3.7E-02 3.6 4.9E-03 3.2 2.1E-03 3.7 4.7E-04 | 4.9E-01 NA
180 | cg23892310 TBCD chr17 80816702 3.1 | 3.8E-02 2.0 | 3.8E-03 15 1.1E-02 22 | 47E-04 | 49E-01 NA
181 | cg13068215 FMN2 chrl 240286481 1.9 1.7E-01 2.8 1.1E-03 2.0 4.9E-03 25 | 47E-04 | 49E-01 NA
182 | cg27179101 NCOR2 chrl2 | 124991139 2.2 2.9E-02 2.2 6.3E-03 2.0 1.1E-03 2.2 | 48E-04 | 49E-01 NA
183 | Q22715764 PEX14 chrl 10556294 1.3 1.4E-01 1.6 1.5E-03 1.3 1.5E-03 1.5 | 48E-04 | 49E-01 NA
184 | cg05218678 ENPP4 chré 46081541 -26 | 85E-03 | -19 | 19E-02 | -19 | 16E-03 | -2.2 | 49E-04 | 5.0E-01 NA
185 | cg00225830 SHISA9 chrl6 13214589 1.3 2.9E-01 3.4 | 3.1E-04 21 4.3E-03 2.6 | 49E-04 | 5.0E-01 NA
186 | cg05442111 NAALAD2 chril 89901285 -1.7 | 22E-02 | -1.7 | 8.6E-03 | -1.6 7.8E-04 | -1.7 | 4.9E-04 | 5.0E-01 NA
187 | cg23342358 PCBP3 chr21 47162272 2.3 1.1E-01 2.3 2.0E-03 1.6 9.7E-03 2.3 | 49E-04 | 5.0E-01 NA
188 | cg13737493 GADD45G chr9 92216472 -44 | 19E-03 | -2.1 | 4.2E-02 | -2.2 | 9.0E-03 | -2.9 | 5.0E-04 | 5.0E-01 NA
189 | cg20281309 GAB2 chril 78127618 4.7 6.5E-02 5.1 | 3.2E-03 4.0 3.1E-03 5.0 | 5.1E-04 | 5.0E-01 NA
190 | cg08776942 SNN chrl6 11729131 -43 | 6.8E-03 | -3.0 | 23E-02 | -3.0 | 23E-03 | -3.5 | 5.1E-04 | 5.0E-01 NA
191 | cg20139683 POLE chrl2 | 133250118 | -0.3 | 2.7E-02 | -0.3 | 7.4E-03 | -0.3 | 1.6E-03 | -0.3 | 5.3E-04 | 5.0E-01 NA
192 | cg08880817 BLOC1S5-TXNDC5 chré 7909642 -2.0 | 6.9E-02 | -2.2 | 3.2E-03 | -1.6 | 6.3E-03 | -2.1 | 5.3E-04 | 5.0E-01 NA
193 | cg18418928 MDS2 chrl 23953778 1.2 1.5E-01 21 1.1E-03 1.3 7.2E-03 1.8 5.4E-04 | 5.0E-01 NA
194 | cg02276274 SUMF1 chr3 3839921 -1.7 | 1.9E-01 | -2.7 | 1.1E-03 | -25 2.6E-04 | -2.4 | 5.4E-04 | 5.0E-01 NA




PR-GOAL GALA Il Mega-analysis Meta-analysis
# ProbelD Gene CHR Position

Eff Pval Eff Pval Eff Pval Eff Pval FDR Coe
195 | cgl7475857 DNMT3B chr20 31366466 -16 | 1.2E-01 | -25 | 1.6E-03 | -2.3 | 1.1E-04 | -2.2 | 5.5E-04 | 5.0E-01 NA
196 | cgl14405528 TBC1D22A chr22 47372700 5.2 7.8E-02 3.7 2.6E-03 2.8 8.7E-03 3.9 | 55E-04 | 5.0E-01 NA
197 | cg02082462 PRTN3 chrl9 848001 21 5.2E-02 25 | 4.1E-03 21 1.2E-03 24 | 55E-04 | 5.0E-01 NA
198 | cg08815340 RPP40 chré 5026435 4.0 | 4.5E-03 21 2.3E-02 2.0 6.9E-03 2.6 | 5.5E-04 | 5.0E-01 NA
199 | cgl4978242 SERINCS chrs 79501131 -4.0 | 22E-03 | -20 | 4.2E-02 | -2.8 | 25E-04 | -2.7 | 5.5E-04 | 5.0E-01 NA
200 | cg19180602 RPL38 chr17 72200560 -2.6 | 1.4e-02 | -20 | 1.3E-02 | -1.9 | 28E-03 | -2.2 | 5.6E-04 | 5.0E-01 NA

% Effect size: the parameter in our EWAS models. Effect size = 5 means an increase of 1% methylation beta-value ass
log10 scaled total IgE level.

® Coefficient: the parameter in Liang et al.’s models. Coefficient = 5 means an increase of 1 inverse normal methylatio
increase of natural logarithm transformed total IgE level. A comparison between our effect size and this coefficient car
but not on the magnitude.



Table E6. eQTM results for the top 20 CpG sites in the meta-analysis adjusting for WBC typ

CpG cis-Gene Pval_noCT Pval_CT CpG cis-Gene Pval_noCT Pval_CT CpG cis-Gene P
€g25087851 PTGDR2 5.16E-17 0.483 cg06623197 MTMR3 0.034 0.962 €g25087851  PRPF19
€g12227660 PAOX 2.04E-13 0.399 €g13074835 TNF 0.038 0.044 €g12427941 CDC5L
€g20481287 MANSC1 2.23E-05 0.093 €g11699125 ZBTB48 0.038 0.609 €g12427941 PTCRA
€g15492834 USF1 9.19E-05 5.41E-04 | cg00405825 HIPK2 0.039 0.062 €g25087851 CD5
€g12227660 ADAMS8 1.13E-04 0.637 cg13074835 LSM2 0.040 0.177 €g25087851  VPS37C
€g20481287 LOC387841 1.51E-04 0.046 cg01458054 STMN3 0.041 0.035 €g25087851 SLC15A3
€g12296550 HLA_DQB1 1.57E-04 2.04E-04 | cg15700636 SLC43A3 0.045 0.643 €g13074835 PBX2
€g09249800 TNFRSF25 3.00E-04 0.163 cg13074835 DHX16 0.054 0.119 €g12614529 FBXW7
€g21220721 TNFRSF25 3.22E-04 0.301 €g20481287 LOC643287 0.060 0.596 €g09249800 NOL9
€g25087851 TMEM216 8.15E-04 0.931 cg08940169 KLHDC4 0.065 0.384 €cg15492834 FCGR2A
€g12296550 DOM3z 8.96E-04 4.66E-04 | cg25087851 MS4A2 0.068 0.084 cg08940169 FAM3BA
€cgl11699125 TNFRSF25 3.14E-03 0.838 cg06623197 TCN2 0.073 0.995 cg01458054 OPRL1
€g25087851 CD6 3.74E-03 0.085 €g13074835 AGER 0.079 0.059 cg08940169 ZFPM1
€g12296550 NOTCH4 6.08E-03 6.88E-04 | cg12296550 TAP2 0.079 0.169 €g13074835 C60ORF48
€g21220721 RPL22 7.47E-03 0.727 915492834 HSPAG 0.084 0.436 €g25087851 CCDC86
€g04983687 SNAI3 9.87E-03 0.833 €g12614529 TMEM154 0.090 0.715 cg15700636 UBE2L6
cg01000631 EVL 0.013 0.280 €g13074835 LOC729816 0.094 0.257 cg04983687 ZFPM1
€g09249800 RPL22 0.014 0.497 cg06623197 C220RF27 0.094 0.196 cg12427941  KLHDC3
€g12296550 LOC642073 0.014 7.06E-03 | cg11699125 KCNAB2 0.094 0.173 €cg13074835 LTA
€cg08940169 SNAI3 0.015 0.962 912614529 RNF175 0.103 0.861 €g12427941 TJAP1
€g11699125 RPL22 0.018 0.792 cg13074835 HLA_B 0.110 0.104 cg04983687 FAM38A
€g04983687 BANP 0.021 0.034 €g25087851 MS4A3 0.111 9.39E-03 | cg01458054 HELZ2
cg08940169 BANP 0.021 0.033 cg13074835 TUBB 0.113 0.230 €g09249800 ACOT7
cg04983687 KLHDC4 0.022 0.091 €g09249800 KCNAB2 0.131 0.324 cg01000631 SETD3
€g15492834 COPA 0.023 0.059 €g21220721 KCNAB2 0.133 0.284 €g12103951 WAPL
€g20481287 ETV6 0.026 0.701 €g13074835 LTB 0.133 0.227 €g21220721 ACOT7
€g12614529 TLR2 0.032 0.233 €g11699125 NOL9 0.147 0.176 911699125 ACOT7




Table E7. Top 200 CpG sites in the meta-analysis unadjusted for WBC types, in Puerto Rica

PR-GOAL GALA I Mega-analysis

# ProbelD Gene CHR Position

Effect® Pvalue Effect Pvalue Effect Pvalue
1 €cg04983687 ZFPM1 chrl6 88558223 -4.75 1.97E-19 -5.06 1.26E-14 -4.66 3.14E-31
2 €g21220721 ACOT7 chrl 6341230 -4.80 2.93E-20 -4.99 5.06E-13 -4.57 6.75E-30
3 €g09249800 ACOT7 chrl 6341287 -5.44 1.65E-20 -6.87 4.95E-13 -5.49 4.59E-30
4 €g11699125 ACOT7 chrl 6341327 -4.92 5.27E-19 -6.02 2.15E-12 -4.95 4.70E-28
5 €g12227660 MIR202 chrl0 135061670 -6.18 2.67E-16 -7.50 1.83E-14 -6.18 1.09E-26
6 €g15700636 PRG2 chrll 57156050 -6.21 1.43E-16 -8.51 3.65E-13 -6.47 6.50E-26
7 cg08940169 ZFPM1 chrl6 88540241 -6.13 1.35E-17 -7.49 1.54E-11 -6.22 1.03E-26
8 cg01000631 EVL chrl4 100610667 -4.79 9.82E-18 -6.95 8.58E-12 -4.99 5.20E-26
9 €g25087851 PTGDR2 chrll 60623918 -5.68 3.34E-16 -7.40 3.11E-12 -5.84 4.60E-25
10 €g14084609 EVL chrl4 100610407 -5.48 1.71E-17 -7.70 5.51E-11 -5.71 1.72E-25
11 cg07970948 ZNF862 chr7 149543165 -4.77 1.45E-15 -6.01 1.41E-12 -4.89 7.39E-25
12 cg02985445 BRI3 chr7 97908505 -6.87 4.01E-16 -7.11 1.10E-11 -6.23 1.96E-23
13 €g25939647 GPR176 chrl5 40173065 -5.38 2.78E-16 -6.36 1.24E-11 -5.37 7.19E-25
14 €g18550847 EVL chrl4 100610570 -4.88 3.89E-16 -6.74 5.03E-12 -5.07 1.48E-24
15 €g23706836 MCPH1 chr8 6407997 -4.70 8.13E-15 -6.54 3.04E-13 -5.02 7.96E-25
16 €g06528816 TTC7A chr2 47242277 -5.32 9.11E-15 -7.14 4.16E-13 -5.61 1.02E-24
17 €g13054523 METRNL chrl?7 81055722 -7.70 1.25E-17 -7.04 1.41E-09 -6.79 2.62E-23
18 €g16263722 MECR chrl 29523841 -6.49 1.53E-15 -7.33 1.43E-11 -6.34 7.18E-24
19 cg00114012 SLC2A8 chr9 130158144 -5.89 3.77E-14 -7.49 3.32E-13 -6.08 7.10E-24
20 cg04290133 GUSB chr7 65439512 -5.55 2.06E-14 -9.40 6.11E-14 -5.95 7.26E-23
21 €gl12077754 HK2 chr2 75089669 -4.74 2.18E-14 -6.32 7.32E-13 -4.87 8.18E-23
22 €g16409452 EVL chrl4 100610186 -5.29 4.15E-15 -8.68 8.16E-13 -5.75 8.32E-24
23 €g10142874 LPIN1 chr2 11917623 -6.06 6.35E-16 -6.88 1.39E-10 -6.06 3.41E-24
24 €g20885063 ATPAF2 chrl?7 17939419 -5.83 8.49E-16 -7.14 9.85E-11 -5.98 4.53E-24
25 €g16362140 DAP chrs 10708717 -5.63 5.07E-16 -6.88 2.05E-10 -5.65 2.10E-23
26 cg01998785 LPCAT2 chrl6 55542709 -5.50 3.86E-13 -7.98 8.40E-14 -5.93 2.58E-23
27 cg05300717 AP5B1 chrll 65546210 -5.78 8.53E-15 -8.74 4.30E-12 -6.11 6.76E-23




PR-GOAL GALA I Mega-analysis
# ProbelD Gene CHR Position
Effect Pvalue Effect Pvalue Effect Pvalue

28 €g21723861 JUP chrl?7 39686628 -7.27 7.63E-14 -10.90 7.25E-13 -7.93 2.52E-23
29 €g23147443 KCNH2 chr7 150649655 -5.10 1.53E-16 -5.81 3.31E-09 -5.02 2.33E-23
30 €g13576859 FBP1 chr9 97403129 -6.19 7.79E-15 -7.38 6.47E-11 -6.16 7.81E-23
31 901942646 NROB2 chrl 27240694 -6.29 2.64E-16 -7.35 2.46E-09 -6.21 4.22E-23
32 cg01649647 MYL9 chr20 35177530 -8.17 2.39E-15 -8.19 5.19E-10 -7.69 4.29E-23
33 cg08776942 SNN chrl6 11729131 -6.55 4.06E-15 -7.88 2.91E-10 -6.58 1.65E-22
34 €g24491618 KCNH2 chr7 150649807 -5.59 2.97E-16 -7.10 3.30E-09 -5.60 1.82E-22
35 cg01901579 DICER1 chrl4 95615731 -5.58 2.17E-14 -6.95 6.65E-11 -5.77 9.70E-23
36 €g02970679 EPX chrl?7 56269818 -6.26 1.42E-14 -9.02 6.27E-11 -6.58 1.56E-22
37 €g18650626 MAD1L1 chr7 1914073 -4.14 2.54E-15 -4.88 1.41E-09 -4.14 2.78E-22
38 cg08773180 PRG2 chrll 57157607 -5.74 6.08E-16 -5.97 1.10E-08 -5.59 1.55E-22
39 €g26547058 SLC45A4 chr8 142243143 -6.73 1.57E-15 -6.33 6.64E-09 -6.18 1.05E-21
40 €cg06391412 FOXP1 chr3 71295684 -6.17 6.20E-14 -8.43 6.37E-11 -6.55 2.09E-22
41 cgl7971251 SEC16B chrl 177907297 -6.48 4.85E-12 -10.62 2.00E-13 -7.21 2.72E-21
42 €cg09377531 TRAPPC9 chr8 141046469 -4.69 3.85E-14 -7.25 8.26E-11 -5.00 1.41E-21
43 cg08698681 TNIK chr3 171091657 -7.34 2.34E-12 -10.74 2.57E-12 -7.94 3.89E-21
44 €g20673965 IRGC chrl9 44220148 -6.42 1.34E-13 -7.44 2.05E-10 -6.14 4.10E-20
45 €g00944309 ELOVL7 chrs 60142446 -5.93 5.25E-15 -6.73 1.08E-08 -5.97 5.27E-22
46 €g18666454 KCNH2 chr7 150651937 -5.24 1.01E-13 -6.87 2.93E-10 -5.42 4.08E-21
47 €g11456013 AMD1 chré 111192760 -5.73 5.62E-14 -7.44 5.95E-10 -5.71 1.98E-20
48 cg03131767 ABCB9 chrl2 123446272 -6.29 3.14E-13 -8.20 1.52E-10 -6.71 4.63E-22
49 €g21067750 PHGR1 chrl5 40641778 -7.20 3.46E-13 -9.96 1.05E-10 -7.54 1.32E-20
50 €g20840540 TRERF1 chré 42363749 -7.30 2.77E-12 -9.43 1.98E-11 -7.70 3.75E-21
51 €g26865494 DOCK1 chr1l0 129172573 -7.38 3.87E-12 -11.08 4.56E-12 -7.95 2.03E-20
52 €g20315954 PMP22 chrl?7 15137304 -6.43 9.35E-13 -9.73 1.95E-11 -6.96 1.04E-20
53 cg07781995 LINCO01140 chrl 87655840 -7.48 1.02E-15 -8.20 1.25E-07 -7.30 4.41E-21
54 cg17521120 SIGLECS8 chr19 51961666 -7.21 8.47E-17 -5.28 8.63E-07 -5.80 1.58E-19
55 cg06070625 MITF chr3 69812798 -5.80 1.36E-13 -6.61 3.45E-09 -5.63 8.37E-20




PR-GOAL GALA I Mega-analysis
# ProbelD Gene CHR Position
Effect Pvalue Effect Pvalue Effect Pvalue

56 €g13312337 DCTN1 chr2 74612759 -8.82 1.63E-15 -6.54 1.41E-07 -7.09 3.42E-19
57 €g21045547 SOGAl chr20 35422703 -6.76 1.90E-13 -9.59 9.29E-10 -6.91 1.38E-19
58 €g08889930 MCM2 chr3 127317798 -6.94 7.72E-14 -8.17 6.55E-09 -6.89 2.75E-20
59 €g26787239 IL4 chrs 132008525 -7.92 4.97E-13 -13.14 1.07E-10 -8.57 4.37E-20
60 cg07177867 LYSMD2 chrl5 52030746 -6.55 1.24E-12 -8.64 2.97E-10 -6.70 2.79E-19
61 921627181 SLC17A4 chré 25754190 -6.99 2.32E-13 -8.50 3.04E-09 -6.94 1.40E-19
62 €g25173129 EPX chrl7 56269410 -6.02 3.35E-13 -8.15 1.29E-09 -6.34 1.61E-20
63 €g13645296 DAPK2 chrl5 64275810 -6.64 1.40E-16 -4.44 1.80E-06 -5.31 1.12E-19
64 €g14978242 SERINCS chrs 79501131 -6.32 4.44E-15 -5.73 2.58E-07 -6.05 2.27E-21
65 cg01445399 LINC01140 chrl 87596934 -6.43 2.94E-13 -7.47 3.86E-09 -6.59 7.43E-21
66 €g06866208 FAM65A chrl6 67560245 -7.29 7.93E-15 -6.62 1.93E-07 -6.62 5.15E-20
67 €g12614529 MND1 chr4 154269418 -4.71 8.59E-12 -5.03 1.85E-10 -4.58 6.92E-20
68 cg02427831 SIGLECS8 chr19 51961937 -6.82 2.73E-13 -7.93 4.99E-09 -6.76 1.13E-19
69 €g10159529 IL5RA chr3 3152530 -5.65 6.08E-13 -7.59 1.16E-09 -5.83 1.20E-19
70 €g13562011 EXD3 chr9 140308660 -6.72 9.35E-15 -6.97 2.49E-07 -6.62 6.88E-21
71 €g26791242 LINCO01140 chrl 87596895 -5.62 2.63E-14 -5.71 1.70E-07 -5.35 1.42E-19
72 €g25488567 FAM26F chré 116781307 -6.81 5.34E-14 -8.48 5.77E-08 -6.80 2.66E-19
73 €g04497992 PRR35 chrl6 616212 -7.25 1.68E-16 -4.10 1.34E-06 -4.88 2.68E-17
74 cg01330991 DNAH2 chrl7 7648108 -5.38 1.86E-13 -7.00 1.71E-08 -5.51 2.20E-19
75 €g12819873 PRG2 chrll 57157632 -6.48 9.89E-14 -7.52 5.78E-08 -6.49 1.22E-19
76 914613878 TLDC2 chr20 35504198 -6.04 8.23E-17 -3.38 4.08E-06 -4.09 2.61E-17
7 cg01310029 IL5RA chr3 3152374 -6.59 2.74E-13 -8.62 1.80E-08 -6.74 2.89E-19
78 cg00170714 MLX chrl7 40724562 -6.33 3.78E-12 -7.57 1.87E-09 -6.42 4.68E-19
79 €g25224369 IQSEC1 chr3 12918528 -6.54 7.49E-15 -5.47 1.06E-06 -5.74 1.68E-18
80 €g22919538 NMEG6 chr3 48334413 -8.07 2.28E-14 -8.34 4.66E-07 -7.63 1.09E-18
81 €g21919729 CTSB chr8 11719367 -5.59 9.60E-13 -6.06 1.24E-08 -5.44 8.25E-19
82 €cg17988187 DCTN1 chr2 74612222 -5.61 1.07E-13 -6.27 1.18E-07 -5.56 1.44E-19
83 cg07908654 WBP4 chrl3 41631052 -5.57 2.80E-12 -7.17 2.62E-09 -5.83 1.76E-19




PR-GOAL GALA I Mega-analysis
# ProbelD Gene CHR Position
Effect Pvalue Effect Pvalue Effect Pvalue
84 €g06154903 EHD1 chrll 64642558 -4.52 3.62E-14 -4.09 4.47E-07 -4.21 2.35E-19
85 €g04321303 PGAM2 chr7 44107504 -5.30 1.71E-12 -6.00 1.18E-08 -5.20 1.73E-18
86 €g12104982 SAFB2 chr19 5592815 -8.31 5.48E-12 -10.09 3.23E-09 -8.39 1.62E-18
87 €g26235490 ABR chrl?7 1047567 -7.32 4.06E-14 -7.02 7.44E-07 -6.53 3.79E-18
88 cg07562835 ITGB4 chrl?7 73734756 -7.35 7.26E-14 -6.11 3.23E-07 -6.37 6.51E-18
89 cg00711896 ZNF48 chrl6 30410051 -6.08 3.19E-12 -7.84 7.11E-09 -6.28 1.12E-18
90 cg08462941 PTPRS chr19 5288631 -5.59 6.90E-11 -6.74 5.52E-10 -5.63 6.98E-18
91 €g06906869 NEKS3 chrl3 52734154 -7.26 2.14E-13 -7.07 2.77E-07 -6.63 1.18E-17
92 €g16177693 NROB2 chrl 27240669 -6.09 2.80E-14 -4.60 1.33E-06 -5.19 1.27E-18
93 €g24836822 KCNH2 chr7 150648840 -5.56 1.18E-11 -7.43 3.14E-09 -5.87 8.84E-19
94 €g14226212 MUSK chr9 113530240 -5.80 1.08E-09 -8.84 1.58E-11 -6.34 3.31E-17
95 cg20151107 FAM53B chrl0 126331425 -7.57 4.97E-13 -8.43 2.26E-07 -7.39 5.65E-18
96 cg06647928 ENC1 chrs 73612203 -6.05 1.81E-12 -5.62 7.74E-08 -5.55 5.81E-18
97 €g27469152 EPX chrl?7 56282313 -5.83 1.39E-13 -4.26 4.75E-07 -4.64 3.49E-17
98 €g13628444 MED27 chr9 134883788 -6.28 1.02E-12 -6.76 1.69E-07 -6.07 7.00E-18
99 915146567 ZNF662 chr3 42948626 -5.40 3.45E-13 -4.35 3.44E-07 -4.55 2.56E-17
100 €g11396585 TAPBP chré 33273477 -9.19 7.88E-15 -6.98 1.47E-05 -7.90 1.77E-17
101 €g02359181 GPI chr19 34860339 -6.41 3.62E-11 -9.35 1.65E-09 -6.87 4.85E-18
102 €g20290167 METRNL chrl?7 81040724 -5.63 3.79E-11 -6.11 6.11E-09 -5.52 4.28E-18
103 cg05465955 COASY chrl?7 40715236 -5.37 8.55E-12 -4.86 2.95E-08 -4.78 2.08E-17
104 €g20263853 RERE chrl 8824177 -5.17 2.59E-09 -8.34 1.10E-11 -5.80 3.57E-17
105 €cgl12172163 PROZ chrl3 113825954 -6.19 9.28E-13 -5.81 3.08E-07 -5.66 1.04E-17
106 €cg04033850 PRPH chrl2 49695016 -8.12 2.62E-11 -9.33 1.07E-08 -8.03 1.44E-17
107 €g18348836 HOOK1 chrl 60282400 -6.84 2.89E-10 -11.70 8.48E-11 -7.77 6.63E-18
108 €g19434937 EMG1 chrl2 7104184 -5.84 4.11E-16 -2.91 1.07E-05 -3.71 5.19E-16
109 €g14611258 GID4 chrl?7 17946468 -6.54 4.69E-09 -11.75 2.79E-12 -7.46 1.38E-16
110 €g23943829 IL4 chrs 132009111 -8.20 1.14E-11 -9.91 2.59E-08 -8.22 2.22E-17
111 cg18783781 SLC25A33 chrl 9599067 -6.53 5.18E-13 -7.07 8.11E-07 -6.35 8.10E-18




PR-GOAL GALA I Mega-analysis
# ProbelD Gene CHR Position
Effect Pvalue Effect Pvalue Effect Pvalue
112 908268892 ARID1B chré 157131429 -6.74 6.16E-13 -5.72 6.75E-07 -6.22 1.16E-18
113 cg07819010 AMBRA1 chrll 46619375 -5.90 1.89E-15 -3.40 2.29E-05 -4.21 7.47E-16
114 €g02245534 METRNL chrl?7 81043668 -8.18 3.12E-17 -3.57 4.34E-05 -5.00 2.13E-16
115 €g26457013 TMEM86B chr19 55740188 -7.20 1.14E-13 -5.47 4.00E-06 -5.94 5.44E-17
116 €g20836212 VKORC1L1 chr7 65419185 -4.72 3.04E-13 -4.05 3.26E-06 -4.30 1.01E-17
117 €g11987455 ERMAP chrl 43290834 -6.62 2.66E-11 -8.06 3.01E-08 -6.59 7.69E-17
118 cg08808720 KIF5C chr2 149639914 -6.24 9.56E-10 -11.49 3.66E-11 -7.12 8.06E-17
119 cg01464484 LOC100130987 chrll 67089352 -9.78 1.36E-10 -13.16 4.04E-09 -10.21 9.78E-17
120 €g24202817 PFKFB3 chrl0 6220943 -7.77 2.00E-11 -7.19 6.08E-08 -7.17 3.52E-17
121 €g09535526 ZFPM1 chrl6 88558065 -5.72 3.30E-13 -4.98 4.04E-06 -5.12 9.42E-17
122 cg03060158 IP6K2 chr3 48755856 -7.09 4.28E-10 -9.27 2.07E-09 -7.57 1.30E-17
123 €g02765496 PIP5K1B chr9 71393662 -6.98 2.55E-11 -6.84 7.18E-08 -6.49 6.09E-17
124 902346442 LOC253573 chr3 186194046 -6.13 1.01E-11 -7.88 1.10E-07 -6.34 1.36E-17
125 €g10298741 ZFHX3 chrl6 73019173 -6.55 3.36E-13 -5.96 6.93E-06 -5.98 5.76E-17
126 €cg00582671 SAMD11 chrl 872235 -5.62 5.71E-13 -3.81 1.36E-06 -4.10 4.52E-15
127 €cg04217850 SLC25A26 chr3 66428294 -7.22 4.00E-10 -9.42 4.59E-09 -7.57 8.43E-17
128 €g16599817 PRKCZ chrl 2036283 -5.71 1.23E-14 -3.16 1.55E-05 -3.89 1.10E-15
129 €g13209388 ACOT7 chrl 6355060 -3.76 2.80E-11 -3.91 1.41E-07 -3.73 1.86E-17
130 cg00844155 VAMP1 chrl2 6576111 -7.41 2.14E-11 -7.81 1.88E-07 -7.07 3.44E-16
131 Q26774971 TMEM181 chré 158994407 -6.42 1.13E-12 -6.23 4.09E-06 -6.03 5.31E-17
132 cg04692506 SLC39A13 chrll 47401027 -7.10 3.93E-11 -6.57 1.11E-07 -6.71 2.94E-17
133 €g05219423 CELF2 chrl0 11291279 -6.37 1.36E-13 -4.77 1.95E-05 -5.46 6.27E-17
134 cg17540765 RECQLS5 chrl7 73631586 -6.28 3.02E-11 -6.65 1.67E-07 -5.96 4.36E-16
135 €g11310939 3-Mar chr5 126257116 -5.65 6.11E-11 -8.45 2.42E-08 -6.04 1.20E-16
136 €g12074090 MCPH1 chr8 6360436 -6.13 1.56E-10 -8.73 1.24E-08 -6.51 1.48E-16
137 cg00837308 ZNF469 chrl6 88473488 -7.04 5.05E-09 -10.73 2.33E-10 -7.77 3.11E-16
138 €g25135457 COASY chrl?7 40715244 -6.59 1.16E-09 -9.10 2.03E-09 -6.89 5.97E-16
139 cg00093688 NDOR1 chr9 140113369 -6.88 1.99E-10 -10.07 8.82E-09 -7.23 4.38E-16




PR-GOAL GALA I Mega-analysis
# ProbelD Gene CHR Position
Effect Pvalue Effect Pvalue Effect Pvalue
140 €g20317437 FUCAl chrl 24172120 -6.51 1.23E-10 -8.96 2.20E-08 -6.86 1.51E-16
141 €g14025883 PLGRKT chr9 5436224 -5.02 1.85E-09 -9.06 1.60E-10 -5.64 7.77E-16
142 €g16107105 KCNH2 chr7 150646704 -5.81 4.75E-08 -11.43 2.01E-12 -6.86 2.31E-15
143 €g26953137 MRPL45P2 chrl?7 45573695 -5.99 1.18E-09 -9.40 1.03E-09 -6.37 2.36E-15
144 909212118 GUCA2A chrl 42630526 -5.31 6.16E-10 -6.01 1.04E-08 -5.41 5.60E-17
145 cg04420917 LGALS4 chr19 39303993 -6.76 1.88E-12 -6.21 4.44E-06 -6.07 8.81E-16
146 cg00390941 PDEGH chrl2 15124659 -8.61 4.05E-09 -13.01 4.79E-10 -9.52 1.45E-16
147 €g09646173 PDEGA chrs 149317669 -5.31 1.44E-12 -4.41 5.19E-06 -4.65 9.89E-16
148 €g21239317 CCDC126 chr7 23640510 -6.16 1.64E-10 -7.51 4.28E-08 -6.18 4.09E-16
149 cg02170785 EXD2 chrl4 69650830 -5.82 3.81E-10 -8.12 1.17E-08 -6.08 1.12E-15
150 €g22312249 TMEM104 chrl?7 72779428 -5.53 3.44E-11 -5.49 3.53E-07 -5.13 6.83E-16
151 €g13774539 DCTN1 chr2 74612706 -5.44 1.43E-10 -5.66 8.48E-08 -5.19 4.11E-16
152 €g18972349 THEMIS2 chrl 28195327 -8.12 3.77E-15 -3.93 5.71E-05 -5.11 2.04E-14
153 Q923642826 ZBTB48 chrl 6645463 -6.86 6.27E-11 -6.07 2.28E-07 -5.76 1.71E-14
154 €g19851574 RPS6KA2 chré 167178233 -3.06 3.86E-10 -3.02 4.96E-08 -2.75 5.26E-15
155 €g09820180 LOC100132735 chré 140168822 -7.70 1.04E-10 -8.48 1.75E-07 -7.42 1.50E-15
156 €g05499338 CMIP chrl6 81517665 -6.45 4.81E-10 -9.01 1.60E-08 -6.99 1.45E-16
157 €g19328051 AFG3L2 chrl8 12380944 -7.66 3.73E-10 -10.72 2.18E-08 -8.08 3.88E-16
158 cg01916918 CLU chr8 27461199 -7.10 1.64E-10 -9.58 6.43E-08 -7.45 2.81E-16
159 €g19618279 COASY chrl?7 40715228 -6.19 3.96E-12 -4.57 2.93E-06 -4.92 2.34E-15
160 cg00068153 CACNA1S chrl 201028602 -6.99 6.78E-12 -9.37 2.62E-06 -7.19 2.41E-16
161 cg02473287 YWHAQ chr2 9752386 -6.30 1.09E-12 -5.26 2.83E-05 -5.75 4.50E-16
162 €cg02826233 CDK2 chrl2 56365894 -9.02 2.68E-11 -8.22 1.35E-06 -8.21 1.19E-15
163 €g14355482 NCAM2 chr2l 22373039 -5.32 4.95E-10 -7.25 3.66E-08 -5.52 2.09E-15
164 €g09565310 MCC chrs 112541553 -5.33 4.17E-09 -8.72 1.23E-09 -5.63 2.21E-14
165 €g25332499 BATF2 chrll 64756382 -5.08 7.63E-11 -4.38 5.82E-07 -4.59 4.64E-16
166 €g23791626 PITPNC1 chrl?7 65542892 -5.23 2.30E-09 -5.84 2.08E-08 -4.63 3.27E-13
167 €g23205629 RNF122 chr8 33421410 -6.40 5.18E-12 -6.20 1.24E-05 -6.04 9.46E-16




PR-GOAL GALA I Mega-analysis
# ProbelD Gene CHR Position
Effect Pvalue Effect Pvalue Effect Pvalue
168 €g05215575 SMIM22 chrl6 4838722 -6.29 2.81E-10 -6.02 2.13E-07 -5.72 4.01E-15
169 €g13753183 APTX chr9 32989852 -7.94 2.47E-12 -5.60 1.03E-05 -6.42 1.65E-15
170 €g05958985 ZFPM1 chrl6 88558237 -6.25 4.50E-11 -5.56 1.42E-06 -5.71 7.10E-16
171 €g26789365 PPP2R2D chr10 133743048 -5.66 3.16E-09 -9.52 2.47E-09 -6.25 3.36E-15
172 cg00414077 TLDC2 chr20 35504511 -7.81 7.67E-16 -3.09 8.19E-05 -4.29 8.86E-14
173 €g25368824 IL4 chr5 132009352 -6.26 2.85E-11 -7.09 2.72E-06 -6.17 1.31E-15
174 €g18042632 LINC00323 chr21 42520902 -6.19 1.51E-11 -6.30 6.23E-06 -5.96 1.42E-15
175 €g20405742 STMND1 chré 16933816 -6.11 3.17E-11 -7.20 2.67E-06 -5.90 1.26E-14
176 €g22027879 FTL chrl9 49469965 -5.32 2.73E-09 -10.26 1.18E-09 -5.90 1.11E-14
177 €cg08165794 PAK6 chrl5 40568143 -7.24 6.09E-10 -7.68 1.69E-07 -7.15 5.44E-16
178 €g03492094 SEMA4D chr9 91994786 -5.50 2.61E-10 -5.68 4.18E-07 -5.17 6.13E-15
179 cg07914457 NROB2 chrl 27241853 -6.96 8.41E-10 -6.55 1.46E-07 -6.29 4.31E-15
180 €g25203627 TSNAX-DISC1 chrl 231886200 -7.84 8.19E-11 -10.21 1.06E-06 -7.74 1.33E-14
181 911668148 CELF6 chrl5 72636405 -6.69 2.13E-11 -6.85 7.02E-06 -6.35 2.59E-15
182 €cg11563127 C120rf76 chrl2 110506298 -5.48 1.59E-10 -6.41 9.05E-07 -5.51 2.93E-15
183 cg04986931 MGAT3 chr22 39850128 -6.62 5.69E-12 -4.83 1.51E-05 -5.45 6.91E-15
184 €g19609644 FER1L6 chr8 125213448 -4.87 5.11E-10 -7.78 6.60E-08 -5.21 3.31E-15
185 €g03453890 SLC39A4 chr8 145643535 -6.74 2.04E-13 -3.93 1.15E-04 -5.18 3.81E-15
186 €cg15817440 Cl40rf37 chrl4 58599910 -6.08 1.38E-08 -9.21 3.10E-09 -6.76 2.61E-15
187 €cg12077460 MFHAS1 chr8 8702053 -6.11 4.32E-14 -3.08 1.38E-04 -4.17 2.22E-14
188 cg07686528 JMJD1C chr10 65198176 -10.50 1.19E-10 -10.43 1.73E-06 -9.86 3.69E-15
189 €g24058805 PDE4B chrl 66777579 -8.87 1.56E-11 -6.56 6.89E-06 -7.37 5.02E-15
190 cg05541460 MGAT3 chr22 39850774 -5.78 7.33E-11 -6.99 2.25E-06 -5.80 3.63E-15
191 €g18944099 GPANK1 chré 31629199 -6.06 4.52E-11 -6.07 4.83E-06 -5.80 4.17E-15
192 €g23991413 NBPF20 chrl 145004305 -8.05 1.44E-11 -6.36 1.04E-05 -6.69 4.23E-14
193 €cg04305653 TBC1D22A chr22 47272422 -5.87 1.52E-11 -5.13 1.38E-05 -5.25 6.41E-15
194 €g15456821 BEST1 chrll 61717225 -6.60 1.71E-10 -5.77 1.23E-06 -5.96 4.83E-15
195 €cg18151262 MIDN chr19 1254251 -6.12 3.18E-08 -7.50 5.47E-09 -6.40 2.61E-15




PR-GOAL GALA I Mega-analysis
# ProbelD Gene CHR Position
Effect Pvalue Effect Pvalue Effect Pvalue
196 cgl15482717 FADD chrll 70053254 -6.11 4.04E-11 -5.11 5.57E-06 -5.33 1.13E-14
197 cg19704630 ATP2A3 chrl7 3872385 -9.30 6.19E-09 -12.01 2.67E-08 -9.49 2.34E-14
198 cg15107869 SSR3 chr3 156269381 -5.76 9.35E-12 -3.59 6.89E-06 -4.44 5.02E-15
199 cg08404225 IL5RA chr3 3151899 -5.37 2.37E-11 -4.83 1.53E-05 -4.90 1.13E-14
200 cg00869582 SNX29 chrl6 12564745 -6.39 2.06E-10 -6.95 1.74E-06 -6.21 1.12E-14

% Effect size: the parameter in our EWAS models. Effect size = 5 means an increase of 1% methylation beta-value ass
log10 scaled total IgE level.



Table E8. Top 200 CpG sites in the meta-analysis adjusting for WBC types, in Puerto Ricans

PR-GOAL GALA I Mega-analys

# ProbelD Gene CHR Position
Effect® Pvalue Effect Pvalue Effect Pval
1 cg04983687 ZFPM1 chrl6 88558223 -5.27 4.69E-07 -3.77 3.16E-04 -4.40 1.49E
2 €g12614529 MND1 chr4 154269418 -5.25 7.38E-05 -5.02 2.10E-05 -4.64 9.54E
3 €g21220721 ACOT7 chrl 6341230 -5.31 1.26E-07 -2.71 4.81E-02 -4.25 2.75E
4 €g09249800 ACOT7 chrl 6341287 -6.81 5.32E-08 -2.92 1.46E-01 -5.36 1.96E
5 cg18775542 STAM chr10 17682215 5.13 9.19E-05 4.88 1.98E-03 4.00 4.17E
6 €g12227660 MIR202 chr10 135061670 -4.26 1.21E-03 -5.13 1.71E-04 -4.38 2.31E
7 cg03726147 DMAP1 chrl 44686022 3.20 2.58E-02 5.50 5.38E-06 3.31 2.37E
8 €g21939017 ZNF624 chrl7 16556559 7.23 2.13E-04 6.47 1.69E-03 5.86 2.01E
9 cg04071964 ADGRG7 chr3 100328745 -1.83 2.69E-02 -2.91 1.42E-05 -1.84 2.05E
10 cg03671700 CDH8 chrl6 62068673 7.77 1.95E-02 12.82 3.35E-05 9.16 5.62E
11 €g11699125 ACOT7 chrl 6341327 -5.77 5.34E-06 -2.44 1.14E-01 -4.06 2.12E
12 €g25939647 GPR176 chri5 40173065 -4.54 3.73E-04 -4.23 5.77E-03 -3.78 7.09E
13 cg11725581 USP42 chr7 6140990 1.62 1.19E-02 2.38 1.33E-04 1.64 1.59E
14 cg03751829 ZNF99 chr19 22988136 3.19 2.24E-03 3.44 1.05E-03 3.22 1.71E
15 €g16815882 KIAA0319L chrl 35908609 1.50 7.13E-02 4.41 2.56E-06 2.32 1.23E
16 €g15025485 BRD2 chré 32943839 2.99 6.03E-03 3.09 6.41E-04 231 7.59E
17 cg07725206 LPAR3 chrl 85251175 2.70 2.73E-04 1.75 9.03E-03 1.70 3.98E
18 cg05400869 S100A7L2 chrl 153413932 3.33 5.97E-03 2.59 5.96E-04 2.19 4.04E
19 cg08794157 PMP22 chr17 15164627 5.67 3.01E-03 5.24 1.47E-03 5.04 4.00E
20 cg07719679 STEAP4 chr7 87936392 4.69 6.49E-05 2.88 5.35E-02 3.72 2.83E
21 €cg18431765 NIFK-AS1 chr2 122444031 3.28 7.19E-02 6.46 3.46E-05 4.11 3.78E
22 €g26853340 C15o0rf26 chrl5 81409649 4.76 6.02E-04 4.00 9.02E-03 3.39 8.00E
23 cgl7734798 PLXNA4 chr7 132226700 4.24 5.32E-03 4.35 1.26E-03 2.98 1.97E
24 €g26427777 ZHX2 chr8 123875181 3.67 8.93E-04 2.40 5.01E-03 2.03 8.35E
25 cg01890568 ASIC2 chr17 31437649 -4.32 1.01E-02 -6.37 4.92E-04 -4.84 6.15E
26 cg01000631 EVL chri4 100610667 -4.65 1.68E-04 -3.21 3.53E-02 -3.20 4.02E
27 cg01115380 FOXC1 chré 1552904 -1.63 2.66E-03 -1.51 2.63E-03 -1.29 1.98E




PR-GOAL GALA I Mega-analys

# ProbelD Gene CHR Position
Effect Pvalue Effect Pvalue Effect Pvall
28 €g20985980 RCC1 chrl 28832113 1.18 3.48E-02 2.76 4.22E-05 1.59 1.57E
29 €g25052121 BFSP1 chr20 17539745 3.89 4.47E-03 3.47 1.72E-03 2.92 4.97E
30 913134634 LMO7 chrl3 76207486 2.92 1.64E-02 3.56 4.89E-04 2.35 1.70E
31 €g11090641 MAP3K12 chri2 53883045 4.21 2.05E-03 4.42 4.05E-03 3.66 2.65E
32 €g23087300 KIRREL2 chrl9 36348415 2.22 1.59E-02 3.24 3.96E-04 2.27 3.66E
33 €g16084190 BEST1 chril 61716821 2.81 4.26E-02 4.66 1.38E-04 254 3.30E
34 cg01458054 HELZ2 chr20 62200603 -3.34 2.75E-03 -3.57 3.26E-03 -3.32 3.54E
35 cg02898904 PLD5 chrl 242690733 3.95 1.68E-02 5.04 5.13E-04 3.72 6.66E
36 €g16570273 LINC01257 chrl2 131647128 7.95 3.40E-05 3.58 1.28E-01 5.31 2.40E
37 €g23172671 OPTC chrl 203482523 1.80 2.39E-02 311 2.29E-04 1.98 4.68E
38 €g23904441 TNFSF11 chrl3 43147624 2.72 3.74E-02 4.11 2.12E-04 241 2.66E
39 €g24265957 EXT1 chr8 119080372 2.90 4.25E-05 1.07 2.23E-02 1.10 2.22E
40 cg09011316 ARHGEF19 chrl 16544950 2.11 8.70E-02 3.13 1.15E-04 1.84 4.26E
41 cg00742898 ADAMTSL2 chr9 136431882 4.84 1.03E-03 2.87 5.38E-03 2.33 4.06E
42 €g16192821 IQSEC1 chr3 13028642 5.92 6.15E-03 2.96 7.45E-04 2.27 2.47E
43 cg10584766 C19orf67 chrl9 14196219 9.24 7.87E-03 6.64 1.18E-03 5.35 1.99E
44 €g18109571 SOGA3 chré 127835189 3.91 8.62E-03 4.62 1.32E-03 3.00 2.58E
45 cg06623197 MTMR3 chr22 30400763 2.99 5.23E-03 1.83 1.42E-03 1.72 6.46E
46 cg05203346 HMHB1 chrs 143278195 3.93 4.95E-03 6.12 1.60E-03 431 9.22E
47 cg04512965 RFX2 chr19 6038846 -2.29 1.66E-02 -2.90 7.04E-04 -2.13 7.18E
48 €g21113478 DCLK3 chr3 36782467 -1.95 3.52E-02 -3.38 2.07E-04 -1.90 2.30E
49 €g20706134 PCDH20 chrl3 61990025 3.15 2.55E-04 2.01 3.73E-02 2.20 3.75E
50 cg15676988 OR5B21 chril 58281496 2.90 1.36E-03 2.40 9.02E-03 2.55 7.01E
51 cg17444090 SIPA1L2 chrl 232735450 -1.09 4.17E-02 -2.23 1.15E-04 -1.24 7.00E
52 cg14531564 SDF4 chrl 1154853 -1.75 8.69E-02 -4.08 4.68E-05 -2.40 7.33E
53 cg08940169 ZFPM1 chrl6 88540241 -5.49 8.37E-05 -2.86 9.59E-02 -4.44 1.94E
54 cg17223170 LOC642366 chrs 50468642 2.82 4.76E-04 1.88 2.18E-02 2.01 4.57E
55 cg02560085 PCDHA1 chrs 140220810 1.35 1.06E-02 1.71 1.22E-03 1.25 7.17E




PR-GOAL GALA I Mega-analys

# ProbelD Gene CHR Position
Effect Pvalue Effect Pvalue Effect Pvall
56 €g24737193 PTPN2 chrl8 12778029 2.11 8.40E-04 1.65 1.61E-02 2.15 2.33E
57 €g13975098 RGS10 chr10 121303635 0.74 4.71E-01 4.78 8.22E-07 1.67 1.29E
58 cg05083067 OR51D1 chril 4661335 -3.26 6.81E-03 -4.27 1.89E-03 -3.54 5.43E
59 cg08657939 MYEOV chril 69295007 4.81 1.80E-04 1.85 1.01E-02 1.68 2.87E
60 cg02854937 LINC01342 chrl 1079879 5.74 9.47E-03 6.87 1.72E-03 5.70 1.88E
61 €g19721730 BCL2L12 chrl9 50173685 6.26 1.09E-03 4.19 1.15E-02 453 1.97E
62 cg08659487 HGC6.3 chré 168386798 3.67 3.81E-02 3.97 5.26E-04 2.32 9.67E
63 €g26684601 JPH3 chrl6 87638542 3.88 6.02E-03 2.98 2.74E-03 212 6.56E
64 €g10320884 TRRAP chr7 98590914 3.25 7.28E-02 4.76 2.43E-04 2.96 3.52E
65 €g19904322 AATBC chr2l 45249837 461 2.82E-03 2.55 3.40E-03 2.35 1.70E
66 cg02292364 ZNF514 chr2 95824277 2.26 2.69E-02 2.25 8.03E-04 1.49 4.90E
67 €g09945482 PTPN2 chrl8 12777974 1.60 9.56E-04 1.43 2.19E-02 1.74 2.88E
68 €g25154038 RADIL chr7 4841835 4.78 1.33E-02 3.37 1.26E-03 254 4.28E
69 €g25447202 RGS12 chr4 3409885 4.11 1.45E-02 3.16 1.32E-03 2.35 3.41E
70 €g16618104 CHST11 chri2 104853100 -2.35 1.52E-02 -2.02 1.43E-03 -1.59 1.69E
71 cg11793759 LRCOL1 chri2 133176828 1.58 6.53E-03 2.61 1.96E-03 1.58 7.12E
72 €g12556309 TRIM39 chré 30304289 1.85 7.00E-02 2.90 2.59E-04 1.74 4.43E
73 €g25390635 GRAMD4 chr22 47022618 2.15 1.01E-01 5.05 7.04E-05 2.84 1.43E
74 cg06193766 DIP2C chr10 375391 1.92 3.59E-04 1.12 3.96E-02 1.09 2.19E
75 cg00114012 SLC2A8 chr9 130158144 -3.08 2.88E-02 -4.49 6.63E-04 -3.32 4.51E
76 cg09995736 MIR331 chri2 95702136 6.21 1.71E-04 3.66 1.15E-01 5.44 3.13E
7 cg13068215 FMN2 chrl 240286481 1.86 1.67E-01 4.23 7.08E-05 3.07 2.22E
78 910111845 MED13L chrl2 116714901 4.73 4.09E-03 492 6.03E-03 497 2.88E
79 cg05975928 HBG2 chril 5442511 2.80 5.42E-02 5.30 2.39E-04 2.89 4.00E
80 €g22007536 HECW1 chr7 43235712 3.48 2.50E-02 5.89 6.05E-04 3.68 1.00E
81 €g12341202 LINC00900 chril 115531299 -7.97 2.63E-03 -4.53 5.04E-03 -4.12 1.81E
82 €g19603836 KIAA1462 chr10 30317688 3.40 2.06E-02 3.81 1.32E-03 251 4.31E
83 cg01649647 MYL9 chr20 35177530 -5.51 5.68E-04 -3.61 3.67E-02 -4.71 3.33E




PR-GOAL GALA I Mega-analys
# ProbelD Gene CHR Position

Effect Pvalue Effect Pvalue Effect Pvall

84 €g10880485 SIX6 chri4 60974384 3.40 6.57E-03 2.92 4.30E-03 2.74 5.37E
85 €g27524128 ZHX2 chr8 123734126 1.58 2.25E-01 2.70 1.37E-04 1.57 9.27E
86 cg09858281 MROH5 chr8 142456070 -3.25 2.73E-02 -5.31 7.03E-04 -3.69 4.55E
87 €g25962840 PSD4 chr2 113930962 -3.91 3.66E-04 -2.20 4.90E-02 -3.07 4.33E
88 cg17027138 ANKRD55 chrs 55529228 4.26 3.65E-02 2.89 7.51E-04 1.86 9.40E
89 cg04039397 CD9%6 chr3 111260783 -0.55 3.33E-01 -2.47 6.76E-06 -1.41 3.98E
90 cg07803420 DDR1 chré 30851517 2.68 2.75E-02 3.21 1.13E-03 1.86 7.58E
91 €g25062539 IL7 chr8 79718482 4.66 7.53E-03 6.05 3.69E-03 4.48 4.97E
92 cg13737493 GADD45G chr9 92216472 -4.40 1.92E-03 -3.98 1.70E-02 -8.77 3.85E
93 cg01295399 CHAT chr10 50820278 3.33 2.46E-03 2.76 1.28E-02 2.38 1.75E
94 €g02190383 BEST1 chril 61725666 -4.55 9.41E-03 -5.83 3.16E-03 -4.93 1.11E
95 cgl14778914 ARSG chrl7 66289482 2.87 4.77E-02 571 3.06E-04 254 1.17E
96 cg01140214 CCHCR1 chré 31110647 3.57 1.44E-02 4.16 2.31E-03 3.45 4.41E
97 cg02864638 CCDC144NL chr17 20840716 5.31 3.46E-03 3.33 6.34E-03 2.81 2.99E
98 cg04317047 MIR143HG chrs 148808388 -3.13 2.68E-02 -3.57 1.38E-03 -2.30 5.52E
99 cg05465955 COASY chr17 40715236 -2.49 1.75E-02 -3.37 1.78E-03 -2.83 9.67E
100 €g27041424 VWF chri2 6232979 -3.17 5.41E-03 -4.20 5.86E-03 -3.10 4.67E
101 €g26338867 RBP5 chri2 7282186 -2.16 1.45E-03 -1.55 2.17E-02 -1.80 1.53E
102 €g21282452 SREBF2 chr22 42232160 2.00 1.94E-01 3.69 1.72E-04 1.83 1.49E
103 €g19851574 RPS6KA2 chré 167178233 -1.41 1.70E-02 -1.73 2.20E-03 -1.42 3.08E
104 €g26557404 MYO5B chrl8 47721899 6.59 1.80E-04 3.06 9.63E-02 4.38 3.69E
105 cg04364695 ZMAT4 chr8 40618425 -0.60 3.53E-02 -0.99 7.71E-04 -0.64 1.45E
106 €g18708402 LIMCH1 chra 41343184 3.28 7.19E-03 3.69 5.74E-03 3.10 3.57E
107 €g19470962 MRPL4 chrl9 10367329 2.56 2.40E-01 6.80 7.24E-05 3.22 1.09E
108 €g22210627 GFM1 chr3 158390671 5.54 3.13E-03 5.35 1.38E-02 472 6.54E
109 cg01609688 TENM4 chril 80125365 4.44 1.99E-03 2.79 1.39E-02 242 4.94E
110 cg05713856 SAMD12 chr8 119504312 2.44 3.21E-01 4.09 1.69E-04 2.80 4.19E
111 €g18309129 DHX34 chr19 47852304 -3.51 2.51E-02 -3.00 1.74E-03 -2.32 4.43E




PR-GOAL GALA I Mega-analys
# ProbelD Gene CHR Position

Effect Pvalue Effect Pvalue Effect Pvall

112 cg06720544 SPRED2 chr2 65641018 4.22 7.86E-03 3.42 5.24E-03 2.55 6.27E
113 €g22715764 PEX14 chrl 10556294 1.29 1.35E-01 2.48 2.22E-04 1.55 3.14E
114 cg13702181 GSTZ1 chri4 77791657 2.00 3.87E-01 5.07 9.36E-05 2.35 2.73E
115 €g25514475 UBTD2 chrs 171693762 5.25 9.35E-03 3.47 3.60E-03 3.15 1.44E
116 €g26229990 ADCY4 chri4 24801301 -2.34 6.06E-06 -0.43 4.28E-01 -1.39 1.78E
117 €g21269781 RHBDL3 chr17 30602727 6.79 1.61E-04 2.83 7.90E-02 3.62 1.73E
118 cg08102414 FAM53A chr4 1570791 2.86 8.85E-04 1.75 3.54E-02 2.22 1.75E
119 cg08537737 SLCO5A1 chr8 70743047 2.74 5.04E-03 2.32 8.88E-03 1.69 7.55E
120 €g13388253 KLK9 chrl9 51505507 1.19 3.30E-02 1.99 9.16E-04 1.38 491E
121 €g21163717 DOK2 chr8 21769903 -1.25 2.05E-01 -2.99 1.13E-04 -1.68 3.98E
122 €g23598886 PTPN2 chrl8 12777645 1.34 4.41E-03 1.33 1.13E-02 1.59 2.83E
123 €g13649658 EHMT1 chr9 140680393 3.72 7.19E-02 4.58 7.36E-04 2.46 2.00E
124 €g10276272 GRIN2A chrl6 10271822 2.98 2.38E-01 431 2.60E-04 2.64 6.66E
125 €g22987011 IQGAP2 chrs 75753776 -1.45 2.04E-02 -1.92 2.27E-03 -1.50 4.74E
126 cg08776660 CRAMP1 chrl6 1670473 -1.98 2.47E-02 -2.92 1.66E-03 -2.19 5.17E
127 cg08715862 FHOD1 chrl6 67275028 2.68 1.91E-01 8.02 5.81E-05 3.92 4.79E
128 €g23706836 MCPH1 chr8 6407997 -2.93 5.27E-03 -3.61 9.48E-03 -3.00 2.78E
129 €g18520777 VPS13B chr8 100635039 4.94 8.40E-04 3.14 4.83E-02 3.57 6.40E
130 cg02205445 GTDC1 chr2 144648543 4.38 1.46E-02 4.16 3.78E-03 3.18 3.02E
131 €g13313047 CABLES1 chrl8 20735648 8.53 7.81E-03 5.28 4.70E-03 4.25 5.81E
132 cg02985445 BRI3 chr7 97908505 -4.97 8.05E-04 -3.27 6.08E-02 -3.88 2.15E
133 cg09304047 ASB3 chr2 53747541 4.31 2.70E-03 2.63 1.38E-02 2.38 4.58E
134 cg15700636 PRG2 chril 57156050 -5.59 9.80E-04 -4.08 5.70E-02 -4.32 8.14E
135 cg10717869 SLC41A1 chrl 205780912 2.98 6.73E-03 2.60 8.85E-03 1.99 3.37E
136 €g20320283 FOXE3 chrl 47880440 -2.27 5.85E-02 -3.70 7.79E-04 -2.18 5.08E
137 €g27455540 NT5C1B-RDH14 chr2 18866125 -3.15 6.55E-03 -3.45 9.52E-03 -3.11 1.91E
138 €cg13674483 LOC100131347 chr17 37212827 3.50 4.91E-03 2.60 1.10E-02 2.46 9.07E
139 €g16524108 FAM161B chri4 74416111 2.03 1.53E-01 5.48 1.08E-04 3.32 7.81E




PR-GOAL GALA I Mega-analys
# ProbelD Gene CHR Position

Effect Pvalue Effect Pvalue Effect Pvall

140 914827149 WNT4 chrl 22441051 4.45 4.43E-02 3.22 1.36E-03 1.82 2.48E
141 €g24478310 SYCP2L chré 10763337 3.49 1.79E-02 3.52 3.70E-03 2.39 7.49E
142 cg03550384 TMEMG64 chr8 91803357 -1.35 1.13E-01 -1.94 5.78E-04 -1.31 4.01E
143 €g26477387 ZNF292 chré 87973166 1.87 3.31E-03 4.86 4.49E-03 2.00 4.12E
144 €g10592478 RARG chri2 53612641 491 2.60E-03 2.75 1.32E-02 2.37 5.43E
145 €g12002455 MCMBP chr10 121609179 4.55 3.50E-03 3.27 1.55E-02 2.85 3.92E
146 cg00975680 NUP133 chrl 229618011 2.95 5.59E-02 6.16 4.73E-04 3.77 9.60E
147 €g10504062 PCCB chr3 135968952 -3.57 2.09E-02 -5.64 2.17E-03 -4.27 2.21E
148 €g26376346 TGFBR2 chr3 30647378 3.08 2.44E-02 2.83 2.79E-03 2.15 3.75E
149 cg00811377 DHX16 chré 30636608 4.55 3.18E-02 4.22 2.19E-03 2.57 1.66E
150 cg10761558 SSBP3 chrl 54842205 -2.99 3.29E-03 -2.78 2.07E-02 -2.75 2.93E
151 €cg17001401 IL6R chrl 154425845 4.76 1.04E-02 4.13 6.28E-03 3.29 3.31E
152 €g20752847 DNAH10 chri2 124248044 2.42 2.57E-02 2.59 2.70E-03 1.84 3.91E
153 cg06647928 ENC1 chrs 73612203 -3.13 9.21E-03 -3.13 7.43E-03 -2.75 7.81E
154 cg08295857 BANP chrl6 88096588 2.44 1.71E-01 3.63 4.30E-04 1.87 2.15E
155 cg18501230 LOC286083 chr8 1338706 -2.89 1.04E-02 -4.09 5.30E-03 -3.40 1.11E
156 €g24765360 EN1 chr2 119611101 3.27 5.50E-02 5.35 8.99E-04 3.72 1.11E
157 €g14329508 CSRP2BP chr20 18168289 3.70 5.97E-02 2.78 1.17E-03 1.63 2.51E
158 cg11432069 MCM3AP chr21 47702262 4.83 2.60E-02 2.93 1.95E-03 1.40 7.10E
159 €g25279613 OSBPL3 chr7 24956523 -1.22 1.16E-01 -3.27 1.38E-04 -1.77 1.63E
160 cg02737486 MFAP3L chr4 170917265 -0.69 5.19E-02 -1.21 8.31E-04 -0.87 3.09E
161 cg03437273 KRTAP4-3 chr17 39324367 -3.90 6.79E-04 -1.84 3.78E-02 -2.64 1.41E
162 cg03987786 LOC100128288 chrl7 8264387 -3.14 9.43E-04 -1.99 6.06E-02 -2.51 2.74E
163 cg08438392 IFT172 chr2 27708644 2.99 1.51E-01 5.78 3.37E-04 2.83 1.73E
164 €g13543576 LINC01347 chrl 243263770 -3.48 2.97E-04 -1.91 2.35E-01 -3.00 1.92E
165 €g10828337 FOXG1 chri4 29236476 6.55 2.94E-03 477 2.15E-02 4.99 8.68E
166 €g26783146 CORO7-PAM16 chrl6 4423632 1.83 2.78E-01 3.44 2.68E-04 1.86 1.70E
167 €g22109240 KCTD18 chr2 201374010 1.97 4.61E-03 1.65 1.57E-02 1.73 2.62E




PR-GOAL GALA I Mega-analys
# ProbelD Gene CHR Position

Effect Pvalue Effect Pvalue Effect Pvall

168 cg01037989 LMF1 chrl6 966659 6.79 2.61E-02 9.35 2.47E-03 7.93 2.23E
169 €g27180994 URGCP-MRPS24 chr7 43929080 3.14 8.40E-02 4.99 7.37E-04 2.98 7.17E
170 €g16135989 UNC5A chrs 176166629 -0.93 1.60E-01 -1.90 2.99E-04 -1.28 1.49E
171 €g16447058 DAPK2 chrl5 64231444 5.64 8.34E-03 4.87 8.83E-03 3.99 3.77E
172 €g18552413 ACKR1 chrl 159174610 -2.58 6.38E-03 -2.37 1.20E-02 -1.90 1.58E
173 €g18544809 PPP2R2C chr4 6380812 -1.71 9.62E-02 -3.50 4.07E-04 -2.47 5.13E
174 €g26784011 NKX2-2 chr20 21497842 4.97 1.15E-02 4.34 6.69E-03 3.78 1.87E
175 cg07942135 HOXA3 chr7 27154262 5.41 4.36E-03 2.77 8.04E-03 2.08 1.46E
176 €g18878432 HOXB-AS3 chr17 46683409 1.53 2.57E-01 3.67 1.81E-04 1.78 1.94E
177 cg03829559 SPTBN1 chr2 54681906 1.75 2.52E-01 3.44 2.76E-04 1.62 2.73E
178 €g12817389 ASPH chr8 62602522 4.49 5.39E-02 2.62 1.20E-03 1.59 2.20E
179 €g19951409 ZNF516 chrl8 74175071 4.04 3.70E-02 5.36 2.01E-03 3.99 1.50E
180 cg05888037 TEX26-AS1 chrl3 31506270 -2.54 2.73E-02 -3.14 2.85E-03 -2.33 2.05E
181 €g18096987 VGLL4 chr3 11623873 291 2.81E-03 1.95 2.22E-02 2.07 8.43E
182 €g21301258 RCAN1 chr2l 35898717 2.23 2.38E-02 2.55 3.43E-03 1.54 1.17E
183 €g18180230 ENDOD1 chril 94798802 1.68 1.37E-02 4.45 9.64E-04 1.71 2.98E
184 cg06066452 PLXNB1 chr3 48470258 1.42 2.10E-01 4.06 1.12E-04 2.18 3.80E
185 €g18720687 NXN chr17 855312 -6.11 4.30E-02 -5.19 1.99E-03 -3.53 8.86E
186 cg05941652 LAMA3 chrl8 21273909 2.12 1.33E-01 5.25 2.06E-04 2.55 5.61E
187 cg12652442 CCDC169-SOHLH2 chrl3 36738072 1.62 2.23E-01 3.25 2.93E-04 1.78 1.24E
188 cg11860434 LOC100630923 chr7 102067440 -3.58 7.61E-03 -2.19 7.14E-03 -1.66 9.13E
189 €g23274951 NDUFS2 chrl 161171632 3.37 1.60E-01 5.18 5.32E-04 3.16 7.97E
190 cg07570835 USP48 chrl 22029963 1.56 2.15E-01 3.81 1.87E-04 1.56 4.70E
191 911819201 FMOG6P chrl 171105925 -3.21 5.49E-03 -2.88 1.55E-02 -2.36 3.14E
192 cg11781676 LOC645949 chr2 22416541 4.22 4.11E-03 3.58 2.04E-02 3.07 3.25E
193 €g25461865 ENPP3 chré 131958550 3.59 6.73E-03 2.84 1.17E-02 1.88 1.84E
194 €g24261644 CTAGE1 chrl8 19997864 4.59 9.12E-03 3.39 8.09E-03 2.82 3.68E
195 cg07249888 PCSK6 chrl5 101847305 1.67 3.95E-01 5.57 8.94E-05 247 2.45E




PR-GOAL GALA I Mega-analys
# ProbelD Gene CHR Position

Effect Pvalue Effect Pvalue Effect Pval

196 cg18139612 LOC653712 chr3 128572244 0.79 4.00E-01 4.43 8.63E-06 1.80 7.43E
197 cg10288525 LINC00423 chrl3 33455187 4.00 6.62E-04 1.80 4.24E-02 2.68 1.76E
198 cg05792273 TRIM39 chré 30310118 5.11 1.02E-02 4.46 8.43E-03 3.37 6.97E
199 cg03099728 ZNF274 chrl9 58716135 5.82 1.05E-03 1.89 8.51E-03 1.53 1.09E
200 cg07284801 CYFIP2 chrs 156736991 3.04 4.89E-02 3.29 1.96E-03 1.98 1.45E

% Effect size: the parameter in our EWAS models
log10 scaled total IgE level.

. Effect size = 5 means an increase of 1% methylation beta-value ass
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