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Abstract:

Background: Peanut allergy (PA) is a complex disease with leotvironmental and genetic risk
factors. Previously PA loci were identified G andHLA in candidate gene studies, and loci
in HLA in a genome-wide association study and meta-arsalysi

Objective: To investigate genetic susceptibility to PA.

Methods: Eight hundred and fifty cases and 926 hyper-césmttnd >7.8 million genotyped and
imputed single nucleotide polymorphisms (SNPs) veerayzed in a genome-wide association
study to identify susceptibility variants for PAtime Canadian population. Meta-analysis of two
phenotypes (PA and food allergy) was conductedgusistudies from the Canadian, American
(2), Australian, German and Dutch (2) populations.

Results: A SNP nealTGA6 reached genome-wide significance with R&L.80x10°), while
SNPs associated witikKAP1, MMP12/MMP13, CTNNA3, ARHGAP24, ANGPT4, c110rf30
(EMSY), andEXOC4 reached a threshold suggestive of associatigh.49x10°). In the meta-
analysis of PA, loci in or nedfGA6, ANGPT4, MMP12/MMP13, c11orf30 andEXOC4 were
significant p<1.49x10°). When a phenotype of any food allergy was usedneta-analysis, the
c110rf30 locus reached genome-wide significanse?50x10"), while SNPs associated with
ITGA6, ANGPT4, MMP12/MMP13, EXOC4 and additionat11orf30 SNPs were suggestive
(p<1.49x10°). Functional annotation indicat&XAP1 regulates expression 6BX1, which co-
localizes with the EMSY protein coded bj10rf30.

Conclusion: This study identifies multiple novel loci as risctors for PA and food allergy and
establishes110rf30 as a risk locus for both peanut and food allekdyitiple genes
(c11orf30/EMSY, SKAP1 andCTNNA3) identified by this study are involved in epigenet
regulation of gene expression.

Key messages:
» Thecllorf30 (EMSY) locus is a novel genetic risk factor for both paaand food
?1llergy, reaching genome-wide significance for fatldrgy in meta-analysigp£7.50%10

* New loci associated witANGPT4, MMP12/MMP13, andEXOC4 are suggestive of
association with peanut allergy and food allergy
* Epigenetic mechanisms may be a new pathway indttepgenesis of peanut allergy

Capsule summary:




C11orf30 (EMSY) is a risk locus fofood allergy, reaching genome-wide significancenigta-
analysis p=7.50x10""). Meta-analyses showed five loci suggestive afificance with peanut
allergy. These 6 novel loci suggest epigenetic rapigms.

Key words: peanut allergy; food allergy; genome-wide assaiagtudy; meta-analysiEMSY;
cl1orf30; epigenetics

Abbreviations: peanut allergy, PA; genome-wide association stGdy¥/AS; skin prick test,
SPT,; single nucleotide polymorphism, SNP; humakdeyte antigen, HLA; confidence
interval, CI; quantile-quantile, QQ); odds ratio, QRpy number variant, CNV; LD, linkage
disequilibrium; CanPAR: Canadian Peanut Allergy iReeg, eQTL: expression quantitative trait
loci

I ntroduction:

Peanut allergy (PA) is a main cause of anaphyiaxi¢orth America® # In Canada, the
prevalence of PA is 1% overall, with a prevalent2.8% in childrerf. Self-reported prevalence
of tree nut and peanut allergy in the United Statas 2.1% in childrehwhile 3% of infants in
an Australian study had a positive food challermgeetanuf. PA is highly heritable, with a
concordance rate of 64% in monozygotic twins comgavith 7% in dizygotic twin§.Family
studies have found the risk of PA in individualshna peanut-allergic sibling to be significantly
higher than the general population, with odds sa{dRs) ranging from 6.7 to 1325,

The pathogenesis of PA involves both genetics haghvironment. Involvement of
environmental exposures is supported by: 1) finslithgit early oral exposure to peanut leads to
development of toleranté 2) the differences in PA prevalence internationdff and 3) the

rapid ingrease in disease prevalence reportednre studies that cannot be explained by genetic
changes.

Previous genetic work has found risk factors foriR#he innate and adaptive immune
pathways, including human leukocyte antigelibA),*?*° cluster of differentiation 14CD14),*°
interleukin 9(1L9),*" and filaggrin(FLG).*® **Recently, genome-wide association studies
(GWAS) of food allergy identified associations betm PA and thelLA region?® ?*We have
previously identifiedHLA andFLG associations with PA in a well-characterized grotip
Canadian peanut-allergic individuals from the CaaadPeanut Allergy Registry (CanPAR)!®
19 As a follow-up to this work, we conducted a GWASP# > along with a meta-analysis of
results from the previously published GWARS*and other studies of food allerdyLA variants
were identified as significant risk factors for RAthe CanPAR GWAS (rs10492%8;1.82x10
) and in meta-analysis (rs106334%3.67x10%%), as reported in a separate publication, where
we have narrowed the locushibA-DQB1 and show that its relationship to PA is independén
asthm&? Here we present novel nétl-A loci identified in a GWAS and meta-analysis in an
additional 6 populations.

M ethods:



Clinical characteristics: Inclusion criteria for AR cases are found in the online repository
(Table E1)*®

GWAS: Salivary DNA was isolated from PA cases imBAR. Hyper-controls were self-
reported Caucasians from the Busselton Health Studystralia with no history of asthma,
airway hyper-responsiveness, atopy, eczema, alengiitis or food allergy who had blood-
derived DNA, and assessment by methacholine chggland skin prick testirfd.Genotyping of
1974 individuals (987 cases, 987 controls) was gotadl on the Illumina Omni 2.5M+Exome
8v1.1 chip (Génome Québec Innovation Centre, Mahtf@anada). Quality control (QC)
including batch effects, single nucleotide polynasp (SNP) and sample quality are described
in the online repository (Figure Ela to c). A tatéb7.8 million SNPs (1,388,588 genotyped
and 6,441,607 imputed) and 1,776 individuals (&ks, 926 controls) passed QC (Figure E2a
and b). Details on imputation are in the onlineosafory.

Two analyses were performed (related and unrelagsdxamination of alleles identical by state
and KING* kinship coefficients identified related cases|{sis) and controls f£3" degree
relatives). PC-AIR and KING* (KING1.4; http://people.virginia.edu/~wc9c/KINGfwere

used to estimate principal components (PC) anchknsoefficients for the related analysis.
Association analyses were conducted using Stata#h sandwich estimation to model the
clustering of family genotypes with the additionsofamily group identifier, 10 PCs to account
for population stratification, and plate numbentwount for plate effects.

A secondary case-control study excluding relateividuals was conducted with PLINKv1.67.
To make the sample unrelated, 160 individuals eeotuded (14 cases, 146 controls); the
youngest individual in each family was retainede Timrelated analysis was performed using
834 cases and 781 controls (N=1,615)(Figure E2b).

The analysis including related individuals is otim@ary analysis, as it has the largest sample
size and greatest power. Rank order atldis ratio (OR) differences were evaluated between
related and unrelated analyses. All subsequenysaslincluding conditioning, were conducted
using the related analysis.pAvalue of 3.60x18 was considered as the threshold for genome-
wide significance (Bonferroni correction), with 2:410°beingsuggestive evidence for
association. We chose 1.49%4s our threshold based upon the significance |lgrelsented in
two previously published PA GWAS studi@s?

Conditioning orHLA: Following the identification of multiple SNPs ihe HLA region®? we
conditioned on the top genotyped SNP (rs3134976)uestigate independence of signals from
the rest of the genome and to determine the canioi of HLA associations to deviation from
the expected line observed in the QQ plots (Figarand b).

Meta-analysis: A meta-analysis was conducted uswgpohenotypes (PA, food allergy),
including previously published PA GWAS reséfté' and unpublished data. CanPAR and six
additional studies were included in the meta-ansily&/o American studies: the Chicago Food
Allergy Study (CFA)(N= 2,197; 316 PA cas®and the Genetic Egidemiology Research on
Aging (GERA) cohort (N=29,053; 5,108 self-reporfedd allergy)? the Australian HealthNuts
study (N=221; 73 PA case%)and the German Understanding Food Allergy (UFAdg¢t



(N=2,592; 205 PA cases) which contributed 21 prasiy published SNPs. Genotyping for
SNPs was conducted in two Dutch studies: IDEAL @NEVA (N=512; 138 PA cases). Both
IDEAL and GENEVA include cases with general foomjy?° See Table E2 for full study and
phenotype descriptions. The meta-analysis for RAuded 1,582 PA cases and 5,446 controls,
with over half the cases and controls coming fraamPAR. As GERA utilized self-reported

food allergy phenotypes, with no additional diagiwotesting or history, the meta-analysis was
completed both with and without GERA to evaluate sknsitivity of the meta-analysis results to
stringent food allergy phenotyping. The meta-analf@ food allergy included 7,267 food
allergy cases and 29,084 controls, with inclusib@BRA.

Fixed and random effects models evaluate heterdgdné require point estimates and standard
errors. As the CFA study providedvalue and sample sizes only, for the meta-analysedues
were obtained using Stouffer's weighted z-scordchhequires consistency in the direction of
effects (for accuratp-value estimation) we were able to confirm thatdhrection of effect is the
same for the CFA study as the investigators praligewith the case/control allele frequencies,
which are consistent with the CanPar associatidablé 2).

Identification of expression quantitative traitil¢eQTL): The Genotype-Tissue Expression
(gtexportal.org) database was queried for the novel regions.

Results:

GWAS: SNPs irHLA?? and an imputed SNP on chromosome (Chr) 2 closgegrina 6
(ITGAB; rs11521828%=1.80x1(f) (Table 1, E3, Figure 1a and b) reached genome-wid
significance. Several SNPs with suggestive evidémcassociation were detected in novel loci
(Tables 1, E3), including multiple SNPs locate®na kinase associated phosphoprotein 1
(SKAP1; Chrl7),0ne located between matrix metallopeptidaséMiP12) andMMP13
(rs144897250, Chr11=2.90x10), multiple SNPs within catenim3 (CTNNA3; Chr10),
rs744597hear rho GTPase activating protein 2RAGAP24; Chr4;p=3.98x10"), rs523865 in
angiopoietin 4ANGPT4; Chr20;p=4.42x10"), multiple SNPs near chromosome 11 open
reading framécl1orf30; Chrll), also known @&MSY, and rs78048444ocated in a region
between coiled-coil-helix-coiled-coil-helix domaiontaining JCHCHD3) and exocyst
complex component @EXOC4; Chr7;p=5.44x10).

No significant difference in OR for SNPs was navetiveen the unrelated and related analyses
(Table 1). For two imputed SNPs (rs115218289 ahd4897250) with low (~2%) minor allele
frequency (MAF), there were differences in the rardter between the related and unrelated
analyses (Table E3), likely due to the low MAF.

Conditioning:After conditioning on the top genotypetl A SNP (rs3134976, Figure 2a and b)
the deviation observed in the QQ plot was largesotved (Figure 1a and 2a); the residual
deviation is primarily due to the number of SNPgmartingSKAP1, CTNNA3, and
c11orf30/EMSY associations. Conditioning identified 16 additioS8&lPs neaB<AP1 and
CTNNA3 (rs139902172) (Table EA4).



Meta-analysis for peanut allergy: We identified8SPs in common between CanPAR and one
or more of the previously reported PA GWAS? The top novel SNP identified in the meta-
analysis for PA was rs115218289, located h&&A6, which did not reach genome-wide
significance but met the threshold suggestive ifgmificance p=9.16x10") (Table 2, Table E5,
full results in Table E6). Loci iANGPT4 (rs523865p=1.54x10’), and intragenic SNPs
(rs144897250p=2.94x10") nearMMP12/MMP13, c110rf30 (rs7936434p=3.13x10’), and
EXOC4 (rs78048444p=3.73x10") were suggestive of significange<(.49x10%) in meta-
analysis for the phenotype of PA.

Meta-analysis of food allergy: Using the phenotgpéany food allergy” in all 6 populations,
both with and without GERA, the top SNP identifiadneta-analysis was rs793648zar
c110rf30 (p=1.98x10° andp=7.50x10"* with and without GERA, respectively) (Table 2ablea
E5). The SNPs associated WitGA6, ANGPT4, andMMP12/MMP13 were suggestive of
significance §p<1.49x10°) in meta-analysis for food allergy, but only if & was not included
(Table 2a, Table E5). SNPsEXOC4, ARHGAP24, SKAP1 andCTNNAS3 were not suggestive
of significance for food allergy.

Identification of eQTLs: Many SNPs identified n&&AP1 by the CanPAR study were eQTLSs,
regulating expression of two genes — sorting n@&@&\X11) and chromobox protein homolog 1
(CBX1) — in numerous tissues (sun-exposed skin, whaledyltransformed fibroblasts, testis,
colon and thyroid). Results are presented fouéisselevant to PA and food allergy (sun-
exposed skin, whole blood and transformed fibrdb)asith ap-value <1.0x16 (Table 3, Table
E7). Little is known abouBNX11; it belongs to a family of retrograde transportecales® and

its protein is involved in targeting cell surfaceletules to the lysosonféCBX1 is a member of
the highly conserved heterochromatin protein farthibt binds to histones via methylated lysine
residues, mediating gene silencing and alternagieing®* %It is believed tha€BX1 may

play an important role in epigenetic regulation gede expression.

Discussion:

This study identifies several novel loci for PA &ondd allergy. The effect sizes for the identified
loci are large, with ORs ranging from 0.18 to Oa2@l 1.57 to 6.20; these effect sizes are
particularly impressive for a complex disease asthall GWAS. The most significant novel PA
locus from the CanPAR GWAS and PA meta-analysisraa$5218289, located ITGA6. This
was an imputed SNP with low MAF (0.021) with noetitly genotyped SNPs supporting the
association (Figure 1a). A second imputed SNP MdaP12/MMP13 also had a low MAF

(0.02). While significant or suggestive of signdice in both the PA GWAS and the meta-
analyses, the rank order of these two loci chahgddeen the related and unrelated analyses,
but no significant changes in the OR were obser8€4P1, CTNNA3, andARHGAP24 were
identified as suggestive for association with PAhie CanPAR GWAS, but were not suggestive
for association with PA in the meta-analysis. Tikibkely due to the small sample size and
limited number of contributing studies as evidenbgdhe minimal change iprvalues for these
loci in CanPAR GWAS data compared to the meta-amaly

Loci in ANGPT4, c11orf30 andEXOC4 were suggestive of significance in meta-analysigie
phenotype of PA, but did not reach genome-wideisagmce, likely due to small PA sample



sizes, and heterogeneity in study designs (caseetmersus family-based studies) and
ascertainment criteria. Phenotype definition ohbxdses and controls differed in each
population: cases were defined by food-challenB&AL, GENEVA), food challenge and
history with confirmatory testing (CanPAR, CFA, Healuts) or self-report (GERA) while
controls ranged from hyper-controls (CanPAR), aalstwithout food allergy (IDEAL,

GENEVA), controls without positive prick test todds (HealthNuts), population-based controls
(CanPAR, GERA, UFA), and subjects with other folldrgies (CFA). Ethnicity was diverse
across studies with variable analytic methods ssedntrol for it; age also differed due to the
use of population-based controls. The Busseltotad a longitudinal dataset, the use of which
is required for hyper-controls as they must be tiegdor allergic phenotypes, and inherently be
older to ensure they will not develop eczema, aattonother allergic phenotypes. Our efforts to
evaluate effect sizes across studies and popusatvene additionally hindered by differences in
GWAS chip and imputation reference pan@s$1orf30 is a prime example: it was identified in
the CanPAR GWAS with PA, but it only reaches genavige significanceg=7.50x10") in

the meta-analysis of food allergy. This is likelyedto the small PA sample sizes in the other
studies. This finding has important implications édher loci identified in the CanPAR GWAS:
the lack of significance of the other loci in thetaranalysis should be interpreted with care, as
there is insufficient power in the other studiesdplicate CanPAR PA findings.

The identification ot11orf30 as a susceptibility locus for food allergy fitsthin what is known
about this area as it has been implicated in ségntevel$® and asthm&® Recently c110rf30
was identified as a risk factor for eosinophiliogsagitis (OR, 2.22=5.38x10'%),%" a chronic
allergic inflammatory disease of the esophagusithadainly triggered by food proteins. Loci in
this region have been significantly associated atthpic dermatiti® both with (rs2155218§ *°
and without (rs7927894) any other disease-relatesh@types such as asthma, allergic
rhinoconjunctivitis, total serum IgE or family hisy of atopy** These findings indicate that
cl1orf30is a risk factor for the atopic march, particuldatipse studies that investigated
childhood eczema with later development of astfh#d.G andHLA-DQB1, genes previously
examined in CanPAR: *° ?*have similarly been found to be associated witllbhbod eczema
and asthma®

It could be argued that genome-wide significancel®brf30 in the food allergymeta-analysis
with the addition of the GERA cohort indicates ttia locus represents association with an
allergic diathesis rather than with food allergyP# specifically, due to the potential
misclassification rate for self-reported food ajiein the GERA cohott’ The idea ot110rf30
being associated with an allergic phenotype is stpd by data that show theitlorf30 is a risk
factor for poly-sensitization to multiple allergems prick testing> C110rf30 is associated with
Crohn’s disease and ulcerative colifls’® autoimmune inflammatory bowel diseases (IBD) that
are not classically part of the atopic march, altfitosome epidemiologic data link eczema with
IBD and other autoimmune disea$&$ Thereforecl11orf30 could be a risk factor for immune
dysfunction disorders in general.

Peanut allergy, food allergy, or atopy?

The underlying genetic model for PA is unknown:da@lergy, asthma, eczema and allergic
rhinitis may share common genetic susceptibilitigil&zenvironmental factors determine which



specific atopic disease develops; alternativelghespecific allergy may have its own risk
variants. The genetic model and study design imi@cpower to identify risk variants. The
CanPAR GWAS subjects were recruited to investigatefactors specific for PA, with the use

of hyper-controls to increase power, in additiom twefined phenotype for allergy to peanut. The
other food allergy case groups recruited on any faltergy or on egg allergy and PAZ" #°this
design may be more powerful if one assumes thébadl allergies are influenced by the same
genetic risk loci, rather than specific risk loor Epecific foods.

Novel pathwaysin pathogenesis of food aller gy:

The identification ot11orf30 as a genetic risk locus for food allergyens further research
possibilities into the pathways to food allergy.danistically, it is possible that tiec&1orf30
region could be responsible for multiple phenotyaesociated with the atopic march including
food allergy, eczema, and asthma, and other automeronditions. There are several potential
wayscl1orf30 could exert its influence to result in a variefychnical presentations, and are
consistent with an epigenetic connection to allediseasé® *® The protein complex formed by
KDMB5A, a histone demethylase, and EMSY, the pro&icoded by11orf30, appears to
increase gene transcriptiShEMSY acts as a reader for trimethylation of lysine igtone
protein H3 (H3K4me3¥ via its recruitment with other members of the EM&¥nplex to
H3K4me3 marked promoters, where it appears to baipely correlated with transcriptional
activity of target genes and cell proliferatitn.

Along with members of the EMSY protein complex, E¥18o-localizes with CBXE? Similar

to its highly conserve®rosophila homolog protein dHP1, CBX1 protein has a bindiffonigy

for trimethylation of lysine 9 on histone protei ¥fH3K9me3)>* modifications that are linked
to transcription repression.n this studyCBX1 was identified as being regulated 8¢AP1 as
the same SNPs that are associated with PA alstateghe gene expression@BX1, increasing
the connections between the novel loci identifrethe CanPAR GWASSKAPL, which has
multiple SNPs identified in the CanPAR GWAS, hdsiawn eQTL inCBX1, which encodes a
protein that mediates gene silencing and alteraaplicing®® **and whose product co-localizes
with EMSY protein, encoded lgi1orf30.

CTNNA3, also identified as a PA locus in this study, &asdentified copy number variant
(CNV; CNVR 682829706828401%)in pediatric food allergy. It is also tied to lige
modification as there is an enrichment of enhanaed-promoter- associated histone marker
H3K4mel (mono methylation of lysine 4 on histonetgin 3) in NNA3 CNVR >3

The identification of multiple genesl(lorf30, SKAP1, andCTNNA3) involved with histone-
related proteins supports the hypothesis that epigeregulation is mechanistic in the
development of allergy. Early exposure to peanevgnts development of PAand maintenance
of peanut consumption promotes continued tolerafpeanut the identified theme of histone-
related loci reveals a potential biological meckanthrough which this epigenetic phenomenon
may occur. This finding could pave the way for i@ therapies for those already affected by
PA.
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Several SNPs in or near genes related to vasomtberadothelial cell factors were identified in
this study and could be involved in the pathophgsgjg of PA and food allergy by two putative
mechanisms: 1) an endothelial barrier defect, ptorgsensitization 2) endothelial cells acting
as antigen presenting cells. Some evidence sudgegtbatic endothelial cells present self-
antigens and help to regulate peripheral T-cedirtoice’* Several identified loci from this study
have connections to both allergy and vascular egigul CTNNA3),>® permeability ANGPT4)>®

" or endothelial cell functiorSKAP1,%® EXOC4>%). Their true role in the pathogenesis of allergic
disease requires further research.

Strengths and Limitations of the study:

Many of the strengths of this study are directigtio its limitations. The CanPAR study is large
with 850 cases after QC and is the largest ofribkided case groups by a factor of 3, but it is
still small for a GWAS. There are no similar PA eagoups of equivalent size; this complicates
the replication of novel hits. The 6 studies in@ddn the meta-analysis only contribute an
additional 732 PA cases, which results in insugfitipower to replicate CanPAR findings.

There are numerous sources of heterogeneity tbagase the variance of effect size estimation
and reduce power. These include study design, tagu@ent criteria, case and control
phenotype definition, ethnicity, age, and small glnsizes. Differences in ascertainment criteria
(food allergy vs PA) may result in differences lve fpower of the studies to identify
susceptibility genes for PA versus food allergyreirethe presence of equivalent sample sizes.
The impact of the ascertainment criteria on the gravitimately depends upon the underlying
genetic model, and will differentially impact logith peanut-specific susceptibility. The Dutch
IMPACT and GENEVA samples are small and contrilpgent estimates for only 4 SNPs that
were specifically genotyped for this study; theaatz® of genome-wide association data
precludes the use of principal components to cofdargopulation stratification when
generating the point estimates for IMPACT and GEMEStudies.

The importance of phenotyping food allergy is ewidey the sizable changesprvalue when a
large cohort of self-reported food allergy GERA jegls was added to the meta-analysis; it
highlighted the potential difference in mechanismcfl1orf30. The prevalence of food allergy

in GERA subjects — which is self-reported with moroborating clinical history or diagnostic
tests — is 17.58%, which is much higher than oplogulation-based studies in North America
(6.4 to 7.5%Y. indicating there is likely a high case misclassifion rate. Misclassification is a
known differential bias to the null and can resultalse negatives, which can be problematic for
relatively rare phenotypes such as PA and foodglleas the misclassification rate can exceed
the disease prevalence rate. This is particularligsue in the use of universal controls, where
genotyping of the controls has been performedseparate experiment, and misclassification of
cases and controls is common. Misclassificatioaroéffected individual as a control is much
less costly than the misclassification of a conamhn affected individu&!.A strength of the
CanPAR study is that the cases and controls weretgeed in the same experiment.
Additionally, using hyper-controls with compreharesiongitudinal lifetime history and in-depth
phenotyping of asthma, atopy, skin prick tests, BjBvay hyper-responsiveness and eczema
phenotypes virtually eliminates misclassificatidrcontrols in the CanPAR study.
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Careful consideration of potential misclassificatiteeds to be made when using self-reported
food allergy phenotypes in the absence of foodlehgés, skin prick tests and food-specific IgE
levels. This has important implications in todaggsearch environment where investigators are
continually striving to maximize the utilization ekisting GWAS data. We also see this
conundrum with the common adoption of general paparh controls which may contribute to
population stratification and can result in falesifives, a differential bias away from the null;
both CanPAR and UFA employed this approach. Theotibgper-controls in CanPAR increased
the power to detect associations with PA, but méke®valuation of confounders such as
eczema or asthma difficult, as none of the conegfgess these phenotypes. The use of this
study design with controls from a different popidatlimits our ability to evaluate early life
environmental exposures.

Direct genotyping was not conducted for rs793648w(ted), the most significant association
observed in thellorf30/EMSY region. While direct genotyping would ensure tihat finding is
not an imputation artifact it is unlikely that tbbserved association is due to artifact. The
c11orf30/EMSY locus, reached genome-wide significance due tadhéributions not only of
CanPAR but two other studies (CFA and GERA). Aduditlly, the strong correlation of this
locus with allergy and atopic conditions in muléigitudie®** serve to alleviate concerns that
this association may be an imputation artifact.

Despite all limitations, this study robustly iddi#d new loci for PA and food allergy with
genome-wide significanc@%7.50x10") across populations in a meta-analysis of
unprecedented size (1,582 PA cases and 5,446 raml 7,627 food allergy cases and 29,084
food allergy controls). It is important to note #higect sizes for the loci identified are large,
particularly for a complex disease, and that thdifig ofc11orf30/EMSY is robust as it
demonstrates association across the studies déspitiversity of the studies. The eQTL data
support these new loci and suggest new pathwayeipathogenesis of food allergy.

Conclusion and futuredirections:

Results of this study identify novel genetic risktiors for PA and food allergy. New pathways
identified by this unbiased approach includ&orf30/EMSY in peanut and food allergy, and the
importance of epigenetic mechanisms. It is evidleat further work will require larger sample
sizes, and international collaboration using wékkpotyped individuals for both food allergies
and other atopic conditions. Functional work in@hgdstudies of vascular and endothelial cell
factors may be valuable. Future studies will neeedamine gene-environment interactions,
including duration, timing and mode of environmémtgposure, and the role of CNVSs,
methylation, and histone modification.
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Tables and Figure Legends forGenome-wide association study and meta-analysisiitiple populations identifies new loci for
peanut allergy and establisheidorf30/EMSY as a genetic risk factor for food allergy

Table 1: Most significant SNPs from 10 genomic regns identified in the Canadian Peanut Allergy Regisy genome-wide
association study, listed by order of significance*

Related analysis Unrelated analysis
(850 cases, 926 controls) (834 cases, 781 controls)

SNP Chr| Position | Allele | MAF | Sourceof SNP§ OR| LC| UCI P OR | LCI| ucl P P# Gene/Nearest Gene
rs115218289 2 173265750  A/Q 0.0R Imputed 0/18 0.10.32 | 1.80x1C® | 0.20 | 0.09| 0.46| 1.39xT0| 8.04x10 (298kbDLX2 | (26kb)ITGA6
rs72827854 17 46460521 T/Q 0.09 Imputed 2116  1.61.90 4 2.60x10° | 2.08 | 1.50 2.87 9.00xfo| 8.58x10 SKAP1
rs144897250 11 102750264 A/Q 0.02 Imputed 6.20 3.02.45| 2.90x10° | 6.72 | 2.72| 16.64 3.79xf0| 8.90x10 (5kb)MMP12 | (63kb)MMP13
rs7475217 10 68444013 T/IQ 0.3B Genotype 164 1.3698 | 3.58x10° | 1.56 | 1.28| 1.90| 9.19xf0| 7.37x10 CTNNA3
rs744597 4 86337028 AlG 0.4 Genotyped 061 Q.5074 ( 3.98x10° | 0.63 | 0.52 0.77 3.91xfo| 8.01x10 ARHGAP24
rs523865 20 894881 CIT| 0.28 Genotyped 057 Q.46 1 d 4.42x10" | 0.57 | 0.45 0.71 1.19xf0| 9.49x10' ANGPT4
1s7936434 11 76293801 C/q 0.4p Imputed 158 1.3290 1 5.17x10" | 1.58 | 1.31| 1.91| 2.73xf0| 9.85x10" | (30kb)C110rf30 | (43kb).OC101928813
rs78048444 7 132832218 (o7h] 0.02 Genotyped Q.22 D.1239 | 5.44x10° | 0.23| 0.11 0.46 4.57xf0| 9.35x10" (65kb)CHCHD3 | (106kbEXOC4
rs56151068 17 46381431 T/Q 0.10 Imputed 2106 1.54.76 4 9.58x10° | 1.97 | 1.44| 2.70| 2.34x10| 8.39x10" SKAP1;L0C101927148
rs139462954 17 4652367 A/AC 0.00 Imputed 206 15276 | 1.23x10° | 1.97 | 1.43 2.71 2.92xfo| 8.37x10 LOC101927166

*Nearest gene was used to determine genomic latathr: chromosome; Allele: minor allele/majoretd;, MAF: minor allele
frequency; OR: odds ratio; LCI: lower 95% confideniaterval; UCI: upper 95% confidence intervalpRealue; #comparing related
and unrelated analyses odds ratio



Table 2: Meta-analysis of Canadian, American, Austalian, German, and Dutch populations for associatio with peanut and
food allergy phenotypes

Peanut allergy Food allergy
P - Dutch P-
P- P- Pmeta
c P- b P- P- GENEVA h GENEVA P- | ) Gene/Nearest
SN Allel _ IDEAL/GENEVA - I|p _, IDEAL/GENEVA } (without
Pt hr ele | o npar® [P~ CFAT| LeatthNuts* UFA*d e Family - | Pmeta_PA’ | P —CFA | Family GERAk Pmeta m Gene
Case-contro J Case-contro GERA)
base stud))
rs115218280 | 2 | aic | 1801 | wNa 677x10° | NA 7.18x10° | 354x10'| 9.16x10° | Na 1.84x10" 1.90x10" |5.25x10' [ 2.91x12 | 2.38x10° ((2296%32('5@
rs52386% |20| C/T | 4.42x10’ NA NA NA 8.33x10" 1.63x107 | 1.54x107 NA 2.03x10 2.60x10% | 2.66x10"[9.29x1G° | 4.09x10° ANGPT4
rs144897250 |11| aic | 290107 | na 3.84x10° | NA NA NA | 20400 | NA NA NA  [5.80x10|6.83x10% | 2.94x107 ((ggllzt))’\)/lw’\:ﬂpéf:l:,
(30kb)C110rf30)|
rs7936434 |11| C/G | 5.17x107 | 3.66x10° | 1.43x10 NA NA NA 3.13x10° | 5.89x10° NA NA 4.13x10%| 1.98x10° | 7.50x10" (43kh)
LOC101928813
rs78048448 | 7| o | 5.44xa07 | nA 213x10° | NA 6.46x10° | 354x10 | 373x10 | Na 8.20x10" 7.87x10" | 6.97x10" | 8.88x1? | 2.53x10° (?fggli;%gf'
rs744597 4| AG | 3.98x10 |1.15x10'| 5.57x10 NA 8.20x10% 9.62x10' | 1.63x10° | 5.19x10" 1.13x10 2.69x10" |3.63x10'| 1.29x1C% | 1.42x10° | ARHGAP24
rs72827854 |[17| T/C | 2.60x10 | 1.36x10' | 3.55x10" NA NA NA 3.43x10° | 5.83x10" NA NA 7.69x10"| 9.27x10% | 7.47x10° KAPL
rs55765969 | 17| T/C | 1.23x1¢ | 1.97x10'| 2.81x10 NA NA NA 1.45x10° | 6.59x10" NA NA 3.77x10'| 3.18x10% | 1.97x10* | LOC101927166
1 KAPL;
rs56151068 | 17| T/C 9.58x10 | 2.51x10' | 3.57x10 NA NA NA 2.33x10° | 7.33x10" NA NA 4.45x10' | 4.45x1(% | 2.66x10* LOC101627148
rs71193762 |10| A/G | 3.77x10 | 8.63x10' | 3.62x10 NA NA NA 2.73x10" | 6.87x10 NA NA 7.06x10" | 8.83x10% | 1.41x10" CTNNA3

T SNPs in this table were selected to represeiht @abe 10 genomic regions identified in the CaRFBWAS (see Table E4 for full

results).

Shaded rows indicate suggestive significaned @9x10°%) in peanut allergy.

* Used for both - Peanut allergy (PA) and food rgie(FA)
®P-value from CanPAR (N=1,77§’J?-value from Chicago FoodAllergy Study (N=2,19Pyvalue from Australian HealthNutstudy
(N=221),°P-value from German Understanding of Food Alleryly (N=2,592)
*Number of individuals 226, 229, 227, and 217 fdr15218289, rs523865, rs78048444, and rs74459&ateegly, corrected for
atopic dermatitis (AD), Asthma (As), and rhinocargtivitis (RC)
'P-value from Dutch GENEVA family study, number nfarmative families 20, 112, 21, and 112 for rs11%289, rs523865,

rs78048444, and rs744597, respectively
9P-value from Stouffer's weighted z-score meta-aisiynethod for peanut allergy

_hP-vaIue from Chicago Food Allergy Study (N=2,197)
'P-value from Dutch IDEAL and GENEVA case-contrald, number of individuals for SNPs 479, 487, 48%] 466 for
rs115218289, rs523865, rs78048444, and rs744587ectvely, corrected for atopic dermatitis (ADytAma (As), and

rhinoconjunctivitis (RC)




Ip-value from Dutch GENEVA, number of informativerfidies for SNPs 26, 196, 37, and 214 for rs11529828523865,
rs78048444, and rs744597, respectively

“p-value from GERA food allergy study (N=29,053)
'P-value from Stouffer's weighted z-score meta-aigiyethod for food allergy

"P-value from Stouffer's weighted z-score meta-aisiyethod for food allergy without GERA study
Chr: chromosome; Allele: minor allele/major alleRep-value
imputed SNP from CanPAR

# genotyped SNP from CanPAR
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Table 3: Top Canadian Peanut Allergy Registry SNPassociated with PA and Expression Quantitative TradiLoci (eQTL) for

each locus and tissue type

SNF Chr Position Nearest gen Tissue p-value Gene symbo
rs4491576 17 46408636 | SKAP1 whole blood 1.05x18f SNX11
rs16956501 17 46497274 | SKAP1 skin, sun exposed lower leg 4.48%%0 SNX11
rs139462954 17 46523678 LOC101927166  skin, sunsecplower leg 8.94x10 SNX11
rs139462954 17 46523678 LOC101927166  cells, tramsfd fibroblasts 7.36 x10 CBX1

Chr: chromosome; Rrvalue




FIGURE LEGENDS:

Figure 1: QQ and Manhattan plots of related and unelated analyses. aRQ plot of the expected
distribution of test statistidx-axis) versus observgsvalues(y-axis) for related (left) and unrelated analysis
(right). b) Manhattan plot: SNPs in 850 PA cases and 926 hygarols for the related (upper) and unrelated
(lower) analyses. Theaxis denotes the genomic location andyHais the association level. The solid line
indicates the threshold for genome-wide signifieas3.60x10°) and the dashed line indicates the
suggestive association significance threshpid (49x10°).

Figure 2: QQ and Manhattan plots of related and unrelated ankyses, conditioned on the topiLA SNP
(rs3134976). aQ plot of the expected distribution of test stiids k-axis) versus observgsvalues ¥-
axis) for related analysis, conditioned on rs31HSNPs in complete linkage with rs3134976 were
excludedb) Manhattan plot: SNPs in 850 PA cases and 926 hygarols for the related analysis,
conditioned on rs3134976. Tkeaxis denotes genomic location and ykexis association level. The solid
line indicates the threshold for genome-wide sigaifce p<3.60x10%) and the dashed line indicates the
suggestive association significance threshpid 49x10°).
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Online Repository Material for: Genome-wide association study and meta-analysisuitiple
populations identifies new loci for peanut alleagyd establishesl1orf30/EMSY as a genetic
risk factor for food allergy

METHODS:

Genome-wide association study (GWAS): Inclusion criteria for the PA caseare shown in
Table E1. Hyper-controls: individuals with no hist@f asthma, airway hyperresponsiveness,
atopy, eczema, allergic rhinitis or food allergleséd from the Busselton Health Study from
Busselton, Australi& Hyper-controls were selected to maximize the pkaf capturing any
potential risk variants given the small number ases for a GWAS; this was weighed against
the possibility of population stratification givéime recruitment of cases and controls from
different countries, and differential SNP call safeom saliva versus blood—derived samples. PA
case DNA was extracted from saliva and controlmftiood=* Genotyping of 987 cases and
987 controls (N=1974) was conducted on the lllun@mani 2.5M+Exome 8v1.1 chip at the
Génome Québec Innovation Centre (Montréal, Canada).

Quiality control (QC) included evaluation of batdfeets, single nucleotide polymorphism
(SNP) and sample quality. Testing for batch effa¢stified statistically significant differences
in call rates between plates and cases and cobuiblso interaction between the two (Figure
Elato c). Plate number was included as a covaonaecount for these differences, which
increased the-values but did not change the ranking of the tNPS To further investigate
confounding by DNA source, genotypes were clustareéde cases and controls jointly (which
is ideal), then cases and controls were clustexpdrately and genotype calls between joint and
separated clustering were compared. No signifiddfégrences were observed and the joint
genotype calls were used for the analysis. (Figilr@ and b and c)

SNPs with a call rate of less than 98% (N= 56,988)Mendelian errors (N=2), and
monomorphic SNPs (N=483,553) were excluded. SNBs IwMendelian error (N=312) and
departure from Hardy-Weinberg equilibrium (HWE)thwp<10® (N=424), were flagged but
retained in the analysis; SNPs wiif of these analysis flags were excluded (N=1%hduld be
noted that none of the SNPs associated in thiy stitti either PA or food allergy were flagged
during the analysis. Due to the design of the ,c®p443 SNPs were included two or more
times: 90,296 duplicates (45,148x2), 4,131 tripésa(1,377x3), and 16 quadruplicates (4x4). Of
the duplicated SNPs, those with more than one dise genotype (N=1,900) and those with
the lowest call rate were excluded (N=41,521). Asiglwas restricted to SNPs with a minor
allele frequency (MAF) >2%; a total of 1,388,588FNwvere included 8 genotyping failures (4
cases, 4 controls); 24 gender errors (19 casemtbots) and 49 samples with call rates <98%
(26 cases, 23 controls) were removed (Figure E2ag. case subject withdrew consent, and 5
cases failed to meet clinical criteria set outhi@ protocol. Identity by state and multidimensional
scaling as implemented in PLINKv1.07 (http:/pnggmharvard.edu/purcell/plinkj was used

to identify 13 duplicated case samples and 71 @djoul outliers (56 cases, 15 controls) which
were removed from the analysis. Heterozygosityienstl(>3 standard deviations) were identified
and removed (13 cases, 14 controls). A primarytedlanalysis and a secondary unrelated
analysis were completed (Figure E2a and b). Abengetion of QC 1,776 individuals (850
cases, 926 controls) were available for the primelated analysis and 1,615 (834 cases, 781
controls) in the secondary unrelated case-contralyais (Figure E2a and b).

I mputation: Genotypic imputation was performed using referatata from 1000 Genomes
Project (phase 3). Haplotypes were phased usingPEHF2



(https://mathgen.stats.ox.ac.uk/genetics_softwiaagksit/shapeit.htmf? Genotype data from
1,388,588 directly genotyped variants were usethpute unmeasured variants, using
IMPUTEV2.3.2 (https://mathgen.stats.ox.ac.uk/impotpute_v2.html):> QC for imputed data
was performed by filtering for information scoré88%, certainty < 98%, and MAF < 0.02
(among unrelated individuals) resulting in 6,44%,@NPs that passed all QC.

M eta-analysis: Case and control groups used for the meta-anaysidescribed in Table E2.
Analysis of published studies has been previousscdbed:**° Due to differences in

genotyping platforms and imputation reference pgnewas not possible to evaluate all SNPs in
all studies.

Dutch case groups (IDEAL and GENEVA): Two Dutch case groups were included, GENEVA
and IDEAL. IDEAL""* was designed to study the diagnosis of cashewgglla children
sensitized to cashew. GENEVA was initiated to stimygenetics of food allergl? and

includes children who had a double-blind, placebotwlled food challenge (DBPCFC) and
have clinical data for a variety of foods. DNA waslected by blood or saliva depending on the
clinical routine. Genotyping was performed by cotitpe allele-specific PCR using KASPar
genotyping chemistry (LGC Genomic, Teddington, UK3sociations between the SNPs and
DBPCFC outcomes were analyzed in trios of the GENEwhort using a family-based design.
The case-control analysis of both GENEVA and IDE&&s performed by logistic regression
using SPSS 20.0 (IBM, Chicago, IL, USA). Atopic morbidities (asthma, eczema, and rhinitis)
were used in the model as confounders. FBAT soétwarsion 2.0.4 was used for family-based
analyses under the additive model and for testind/fendelian errors. All analyses were
performed for food allergy in general and for peisseparately. For detailed information
regarding cases and controls, see Table E2. Coenpies (father, mother and child) with a non-
western ethnicity were only included in FBAT anady$-or all tests, a two-tailed significance
level of p< 0.05 was used unless otherwise specifpC was performed using Haploview
(https://lwww.broadinstitute.org/haploview/haploviewemoving SNPs with a call rate below
90% or deviating from HWE. Samples were excludedifanalyses if the call rate wasS0% or

if trios had> 2 Mendelian error§*?
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Online Repository Tables and Figure Legends forGenome-wide association study and meta-analysmiitiple populations
identifies new loci for peanut allergy and estdi#sc110rf30/EMSY as a genetic risk factor for food allergy

Table E1: Case definition of peanut allergy in th&€€Canadian Peanut Allergy Registry

History Skin Peanut-specific | # of
prick IgE subjects
test to (N=850)
peanut

1 | Oral food challenge 27
2 | A convincing history of an allergic reaction| AND | >3 mm | AND >0.35 kU/L 314
3 | A convincing history of an allergic reaction| AND | >3 mm 354
4 | A convincing history of an allergic reaction| AND >0.35 kU/L 45
5 | Uncertain history of an allergic reactfon AND | >3 mm | AND >15 kU/L 46
6 | No history of a reaction AND | >3 mm | AND > 15 kU/L 64

E

Convincing history includes: 2 mild symptoms omsigOR 1 moderate or 1 severe symptom or siND occurring within 120
minutes after known peanut contact or ingestidincertain history includes: 1 mild symptom or sagturring within 120 minutes after
known peanut contact or ingesti@dR 1 moderate or 1 severe symptom or sign but ladkifigmation on time or mode of peanut
contact; No history of a reaction; individuals were advisedvoid peanut due to testiddND/OR affected siblingOR have no history
of peanut exposure. A mild reaction was definegiyitus, itchy throat, urticaria, flushing, or meiconjunctivitis. A moderate reaction
was defined by angioedema, coughing, stridor, tigtgat, voice change, nausea, abdominal pain,timgnor difficulty breathing. A
severe reaction was defined by wheezing, cyanosisrculatory collapse.



Table E2: Summary of case and control groups

Location Cases Controls Study design Age Ethnicity | Genotyping chip
Canadian PA (N=987, N=850 after Controls for PA and FA | Case-control and Cases: Self- Illumina Omni
Peanut Allergy | quality control) see Table E1| (N=987; 926 after quality| related analysis, | Mean age in years identified 2.5M+Exome 8v1.1
Registry for inclusion criteria. Self- control): non-atopic, no | recruited on PA | (SD): 12(6) Caucasian
(CanPAR) reported FA and PA (N=636 | history of asthma, airway Range: 1-63years
(PA: N=1,776, | after quality control) hyper-responsiveness, Hyper-controls:
FA: N=1,776) atopy, eczema, allergic Mean age in years
rhinitis or FA (Australia, (SD): 49(25)
Busselton Health Study) Range : 6-93years
American PA (N=316), convincing Controls for PA Case-control, Mean age in years Multi-ethnic | Illumina HumanOmnil-
(Chicago Food| history of clinical allergic (N=1,881): 144 non- and family- (SD): Quad BeadChip
Studyf® reaction on ingestion to allergic non-sensitized based, recruited | European: 5.8
(PA: N=2,197, | peanut and evidence of controls and 1737 on food allergy | (3.8)
FA: N=2,197) | sensitization to peanut controls of uncertain Non-European:
(peanut-specific phenotypes 6.0 (3.8)
IgE=0.10kU/L and/or a Controls for FA
positive SPT=3 mm); food (N=1,526): 144 non- Age range of
allergy (N=671) allergic non-sensitized children in
controls and 1,382 discovery: 0-21
controls of uncertain years
phenotypes
American Total cohort members: Controls for FA (N= Cohort study Age range: 18 to| Multi-ethnic | Affymetrix Axiom with
GERA cohort | N=103,067 23,945): Controls without >100 years, 674,517 SNPs
(Genetic Data used for the analysis is|aself-reported FA average age 63
Epidemiology | nested case-control years
Research on | Cases: Self-reported food
Aging)=1° allergy in medical chart:
(FA: N= (N=5,108)
29,053)
German PA (N=205), +DBPCFC or a| Controls for PA and FA | Case-control Cases: No Self- HumanOmniExpressExomeg
(Understanding history of a severe allergic | (N= 2,387): unrelated recruited on food information reported 8 v1.2 (Cases)
Food allergyj’ | reaction to peanuts plus individuals from the allergy available German HumanOmniExpress-12
* specific sensitization to German population based ancestry v1.1 plus HumanExome-12
(PA and FA: peanut protein (>0.35 kUJ; Heinz Nixdorf Recall Controls: adults vl or HumanOmnilM-4 v1
N=2,592) food allergy (N=205) Study®*? aged 45-75 years plus HumanExome-12 v1.
(Controls)
Australian PA (N=73), + oral challenge | Controls for PA and FA | Case-control, Mean age in Multi-ethnic | lllumina Omni 2.5+8

(Health Nuts

to peanut or parent report of

(N=148): SPT negative tq

recruited on PA

months (SD):




Study) clear history of immediate egg white, peanut, and egg allergy PA cases: 12.8
(PA and FA: reaction in the past 2 monthg sesame, shrimp, cow’s (0.8)
N=221f" (N=3); food allergy (N=73) | milk, cashew, almond, Non-atopic
hazelnut, soy and wheat, controls 12.6
with negative oral (0.67)
challenge to peanut
Dutch PA (N=13): +DBPCFC to Controls for PA (N=14): -| Case-control, Age range: Self- Competitive allele-specific
IDEAL study® | peanut DBPCFC to peanut recruited on peanut-tested reported PCR using KASPar
(PA: N=27, FA in general (N=115): Controls for FA (N=23): | cashew allergy | children: 1- Western genotyping chemistry, unde
FA: N=138) +DBPCFC to any food; only -DBPCFC to any 18years ancestry contract by LGC Genomic
peanut (N=13), cashew food including: peanut (LGC, Teddington, UK).
(N=111), cow’s milk (N=4), | (N=14), cashew (N=23), Mean (SD) age in
hazelnut (N=5), hens egg hazelnut (N=1) and years:
(N=7), walnut (N=2) and walnut (N=1). peanut-tested
sesame seed (N=1). Some | Some subjects have a - children: 9(7)
subjects have a +DBPCFC forDBPCFC for multiple years
multiple foods. foods
Dutch PA (N=125): +DBPCFC to | Controls for PA (N=90): -| Family-based, Age range: Multi-ethnic | Competitive allele-specific
GENEVA peanut DBPCFC to peanut recruited based | cashew-tested PCR using KASPar
study® FA in general (N=246): Controls for FA (N=129):| on any food children: 2- genotyping chemistry, unde
(PA: N=215, +DBPCFC to any food; -DBPCFC to any food allergy 18years contract by LGC Genomic
FA: N=375) peanut (N=125), cashew including: peanut (N=90) (LGC, Teddington, UK).

(N=22), cow’s milk (N=68),
hazelnut (N=39), hens egg
(N=43), walnut (N=19), soy
(N=10), almond (N=1),
buckwheat (N=1), sesame
seed (N=2), pine nut (N=2)
and brazil nut (N=1). Some
subjects have a +DBPCFC f
multiple foods. There were n
+ DBPCFCs for wheat, lupin
seed, pistachio and
macadamia.

cashew (N=5), cow's
milk (N=45), hazelnut
(N=12), hens egg (N=27)
walnut (N=6), soy (N=3),
almond (N=2), wheat
(N=3), lupin seed (N=2),
pistachio (N=2) and

brmacadamia (N=1).

0 Some subjects have a -
DBPCFC for multiple
foods

Mean (SD) age in
years:
cashew-tested
children: 9(9)

** Only previously published data were available fribis study for the following SNPs: rs57144668, #4233, rs6928827,

rs73220497, rs16870788, rs6763069, rs1001866639824 , rs864481, rs10812871, rs73971133, rs6686892142904, rs7131777,
rs10474468, rs8077351, rs11700330, rs6584390, 08080) rs9362681, rs17555239
PA: peanut allergy; FA: food allergy, DBPCFC: dasblind, placebo-controlled food challenge, SPTn gkick test
¥ for the case-control analyses, members from b®HREAL and GENEVA were used

=

=



Table E3: Canadian Peanut Allergy Registry (CanPéeRjted analysis, genome-wide associations (nwh)p-value<1.49x10°"

Related analysis Unrelated analysis
(850 cases, 926 controls) (834 cases, 781 controls)
SNP Chr Position r2* Allele MAF' | Source of SNPY OR | LCI ucCl P OR | LCI ucl P Gene/Nearest Gene
rs115218289 2 | 173265750 - AIC 0.02 Imputed 018 | 0.1 | 032 | 1.80x10° | 0.2 | 0.09 | 0.46 | 1.39x10* (298kb)DLX2 | (26kb) TGAG
rs744597 4 86337028 - AIG 0.4 Genotyped 061 | 05 0.74 | 3.98x10° | 0.63 | 052 | 0.77 | 3.91x10° ARHGAP24
rs78048444 7 132832218 - CIT 0.02 Genotyped 0.22 | 0.12 | 0.39 | 5.44x10" [ 0.23 | 0.11 | 0.46 | 4.57x10° (65kb)CHCHD3 | (106kbEXOC4
rs7475217 10 68444013 - TIC 0.38 Genotyped 164 | 1.35| 1.98 | 3.58x10" | 1.56 | 1.28 1.9 9.19x10° CTNNA3
rs71193762 | 10 68437687 | 0.9961 AIG 0.38 Imputed 163 | 1.35| 198 | 3.77x10° | 1.56 | 1.28 1.9 9.42x10° CTNNA3
rs2394283 10 68432211 | 0.9967 GIT 0.38 Imputed 164 | 1.36 | 1.99 | 4.42x10" | 1.56 | 1.28 | 1.91 | 1.08x1C° CTNNA3
rs12779828 | 10 68437537 | 0.9973 CIT 0.38 Imputed 163 | 1.35 | 1.97 | 4.66x10° | 1.55 | 1.28 | 1.89 | 1.08x1C° CTNNA3
rs2394298 10 68462751 | 0.9970 G/A 0.38 Imputed 162 | 1.34| 196 | 573x10° | 1.55 | 1.27 | 1.88 | 1.42x1C0° CTNNA3
rs34018067 | 10 68447638 | 0.9998 AIG 0.38 Imputed 162 | 1.34 | 1.96 | 5.73x10" | 1.54 | 1.27 | 1.88 | 1.42x1C° CTNNA3
rs7911791 10 68459353 | 0.9997 AT 0.38 Imputed 162 | 1.34 | 1.96 | 6.04x10" | 1.54 | 1.27 | 1.88 1.42x10° CTNNA3
rs11815638 | 10 68450128 | 0.9997 G/A 0.38 Imputed 162 | 1.34 | 1.96 | 6.04x10" | 1.54 | 1.27 | 1.88 | 1.49x1C° CTNNA3
rs11816216 | 10 68451379 | 0.9997 TIA 0.38 Imputed 162 | 1.34 | 1.96 | 6.04x10" | 1.54 | 1.27 | 1.88 1.49x10° CTNNA3
rs61866029 | 10 68455505 | 0.9997 CIT 0.38 Imputed 162 | 1.34 | 1.96 | 6.04x10" | 1.54 | 1.27 | 1.88 | 1.49x1C° CTNNA3
rs7910177 10 68450290 | 0.9997 T/IG 0.38 Imputed 162 | 1.34 | 1.96 | 6.04x10" | 1.54 | 1.27 | 1.88 | 1.49x1C° CTNNA3
rs7894410 10 68466106 | 0.9959 G/A 0.38 Imputed 1.62 | 1.34 | 1.95 | 7.42x10" | 1.54 | 1.26 | 1.88 | 1.71x1C° CTNNA3
rs748704 10 68481094 | 0.9285 CIT 0.37 Imputed 16 | 1.32| 1.93 | 1.06x1¢® | 1.52 | 1.25 | 1.86 | 3.05x1C° CTNNA3
rs144897250 11 | 102750264 - AIC 0.02 Imputed 6.2 | 3.00 | 12.45 | 2.90x10° | 6.72 | 2.72 | 16.64 | 3.79x10° (5kb)MMP12 | (63KbMMP13
rs7936434 11 76293805 - CIG 0.49 Imputed 158 | 1.32 1.9 5.17x10° | 1.58 | 1.31 | 1.91 | 2.73x10° | (30kb)C110rf30 | (43kb).OC101928813
rs7931483 11 76302067 | 0.9831 AIC 0.49 Imputed 158 | 1.32 | 1.89 | 5.44x10" | 1.58 | 1.3 1.91 | 3.16x10° | (38kb)C11lorf30 | (35kb)LOC101928813
rs7936070 | 11 | 76293527 | 0.9933| T/G 0.49 Imputed 157 | 1.31| 188 | 7.81x10" | 157 | 1.3 | 1.9 | 4.03x10° | (30kb)C110rf30 | (43kb)LOC101928813
rs7936312 11 76293726 | 0.9933 T/G 0.49 Imputed 157 | 1.31| 1.88 | 7.81x10° | 1.57 | 1.3 1.9 4.03x10° | (30kb)C11orf30 | (43kb).OC101928813
rs7936323 | 11 | 76293758 | 0.9933| A/G 0.49 Imputed 157 | 1.31| 188 | 7.81x10" | 157 | 1.3 | 1.9 | 4.03x10° | (30kb)C110rf30 | (43kbLOC101928813
rs72827854 | 17 46460525 - TIC 0.09 Imputed 216 | 1.61 2.9 2.60x10° | 2.08 | 1.5 2.87 | 9.00x10° SKAP1
rs200314279| 17 46446542 | 0.9404 AT 0.1 Imputed 206 | 1.55 | 2.74 | 6.36x10" | 1.94 | 1.42 | 2.66 | 3.32x10° SKAP1




rs4491576 17 46408636 | 0.9513 TIA 0.1 Imputed 209 | 1.56 | 2.79 | 6.70x10" | 2.03 | 1.48 [ 2.78 | 1.03x10° SKAP1
rs17623518 | 17 46438150 | 0.9674 AIG 0.1 Imputed 206 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1
rs17695179 | 17 46370309 | 0.9674 T/C 0.1 Imputed 206 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1
rs111396120| 17 46445042 | 0.9674 AIG 0.1 Imputed 206 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1
rs143328356| 17 46427578 | 0.9674 | TAIT 0.1 Imputed 206 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1
rs17623125 | 17 46410661 | 0.9674 GIC 0.1 Imputed 206 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1
rs17623416 | 17 46430565 | 0.9674 CIA 0.1 Imputed 2.06 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1

rs2175156 17 46442786 | 0.9674 G/IA 0.1 Imputed 206 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1
rs56151068 | 17 46381431 | 0.9674 T/IC 0.1 Imputed 206 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1;L0C101927148
1s72827825 | 17 46392352 | 0.9674 T/IC 0.1 Imputed 206 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1
1s72827848 | 17 46445747 | 0.9674 AIC 0.1 Imputed 206 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1
rs16956001 | 17 46451808 | 0.9674 GIC 0.1 Imputed 206 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1
rs72827851 | 17 46452495 | 0.9674 AIC 0.1 Imputed 206 | 1.54 | 2.76 | 9.58x10" | 1.97 | 1.44 2.7 2.34x10° SKAP1
rs16955960 | 17 46445993 | 0.9674 GIT 0.1 Genotyped 206 | 1.54 | 2.75 | 1.01x10° | 1.97 | 1.44 2.7 2.40x10° SKAP1
rs56093336 | 17 46468579 | 0.9675 T/IC 0.09 Imputed 206 | 1.54 | 2.75 | 1.01x10° | 1.97 | 1.44 2.7 2.44x10° SKAP1
rs143892933| 17 46478338 | 0.9674 | A/AT 0.09 Imputed 206 | 1.54 | 2.75 | 1.06x10° | 1.97 | 1.44 2.7 2.55x10° SKAP1
rs16956501 | 17 46497274 | 0.9670 CIG 0.09 Imputed 206 | 1.54 [ 2.75 | 1.12x10° | 1.97 | 143 [ 2.69 | 2.67x10° SKAP1
rs55912545 | 17 46487324 | 0.9672 CIA 0.09 Imputed 206 | 1.54 | 2.75 | 1.12x10° | 1.97 | 1.44 2.7 2.55x10° SKAP1
rs55641965 | 17 46487300 | 0.9672 GIT 0.09 Imputed 206 | 1.54 | 275 | 1.12x10° | 1.97 | 1.44 2.7 2.55x10° SKAP1
rs72827805 | 17 46349432 | 0.9271 CIT 0.1 Imputed 204 | 153 | 273 | 1.23x10° | 1.95 | 1.43 [ 2.66 | 2.55x10° SKAP1
rs112147946| 17 46350146 | 0.9273 CIT 0.1 Imputed 205 | 1.53 | 2.73 | 1.23x10° | 1.95 | 1.43 | 2.66 | 2.55x10° SKAP1
rs72827806 | 17 46351066 | 0.9273 A/C 0.1 Imputed 2.05| 153 | 273 | 1.23x10° | 1.95 [ 1.43 | 2.66 | 2.55x1C° SKAP1
rs17694670 | 17 46356471 | 0.9274 T/IC 0.1 Imputed 205 | 1.53 | 2.73 | 1.23x10° | 1.95 | 1.43 | 2.66 | 2.55x10° SKAP1
rs72827810 | 17 46355550 | 0.9274 G/IA 0.1 Imputed 205 | 1.53 | 2.73 | 1.23x10° | 1.95 | 1.43 | 2.66 | 2.55x10° SKAP1
rs17621689 | 17 46358952 | 0.9274 GIT 0.1 Imputed 205 | 153 | 2.73 | 1.23x10° | 1.95 | 1.43 | 2.66 | 2.55x10° SKAP1
rs16957085 | 17 46532956 | 0.9410 AIG 0.09 Imputed 206 | 1.54 | 2.76 | 1.23x10° | 1.97 | 144 | 2.71 | 2.79x10° LOC101927166
rs56311919 | 17 46528350 | 0.9411 T/IC 0.09 Imputed 206 | 1.54 | 2.77 | 1.23x10° | 1.97 | 144 [ 2.71 | 2.92x10° LOC101927166
rs55765969 | 17 46528015 | 0.9411 T/IC 0.09 Imputed 206 | 1.54 | 2.76 | 1.23x10° | 1.97 | 144 | 2.71 | 2.92x10° LOC101927166




rs139462954| 17 46523678 | 0.9433 | A/AC 0.09 Imputed 206 | 1.54 | 2.76 | 1.23x10° | 1.97 | 143 | 2.71 | 2.92x10° LOC101927166
rs138636532| 17 46386930 | 0.9642 [ G/GAT | 0.09 Imputed 206 | 1.54 | 2.75 | 1.23x10° | 1.97 | 1.43 2.7 2.79x10° SKAP1
rs17694404 | 17 46348354 | 0.9268 AIG 0.1 Imputed 204 | 153 | 2.73 | 1.30x10° | 1.95 | 1.43 [ 2.66 | 2.67x10° SKAP1
rs147813436| 17 46344017 | 0.9268 T/IC 0.1 Imputed 204 | 153 | 2.73 | 1.30x10° | 1.95 | 1.43 [ 2.66 | 2.55x10° SKAP1
rs17694168 | 17 46340934 | 0.9269 AIG 0.1 Imputed 204 | 153 | 2.73 | 1.30x10° | 1.95 | 1.43 [ 2.66 | 2.55x10° SKAP1
rs17694092 | 17 46334294 | 0.9269 G/IA 0.1 Imputed 204 | 153 | 2.73 | 1.30x10° | 1.95 | 1.43 [ 2.66 | 2.55x10° SKAP1
rs72825596 | 17 46334340 | 0.9269 AIG 0.1 Imputed 2.04 | 153 | 273 | 1.30x10° | 1.95 [ 1.43 | 2.66 | 2.55x1C° SKAP1
rs10514944 | 17 46398352 | 0.9635 AIG 0.09 Imputed 205 | 153 | 2.74 | 1.37x10° | 1.96 | 1.43 [ 2.69 | 2.92x10° SKAP1
rs523865 20 894881 - CIT 0.23 Genotyped 0.57 | 046 | 0.71 | 4.42x10" | 0.57 | 045 | 0.71 | 1.19x10° ANGPT4

*p-value obtained in related analysi§able does not include SNPsHiLA. otaken from related analyses. # r2 indicates LD e
most significant SNP for each locus, which is alsvthe first entry. Chr: chromosome; Allele: mindeke/major allele; MAF: minor
allele frequency; OR: odds ratio; LCI: lower 95%nfidence interval; UCI: upper 95% confidence in&grP:p-value



Table E4: SNPs withp-values<1.49x10° after conditioning on SNP rs3134976 in the relatednalysis, ordered by the conditioning>-value.

Related analysis
(850 cases, 926 controls)

Related analysis
conditioned on rs3134976
(850 cases, 926 controls)

SNP CHR Position Allele OR LCI ucCl P OR LC ucC P e@e/Nearest Gene
rs115218289 2 173265750 A/C 0.18 | 0.10 0.32 1.80x10| 0.16 | 0.08 0.31 3.59xF0 (298kbDLX2|(26kb) TGAG
rs72827854 17 46460524 T/C 216 | 1.61 2.90 2.60x10| 2.29 | 1.69 3.08 6.30x10 SKAP1
rs200314279 17 46446542 A/T 2.06 | 155 2.74 6.36x10| 2.18 | 1.63 2.92 1.70x10 SKAP1L

rs4491576 17 46408636 T/A 2.09 | 1.56 2.79 6.70x10| 2.19 | 1.63 2.95 2.22x10 KAP1

rs7475217 10 68444013 T/C 164 | 135 1.98 3.58x10| 1.65 | 1.36 1.99 2.75x10 CTNNA3
rs112147946 17 46350146 C/T 2.05| 153 2.73 1.23x10| 2.16 | 1.61 291 3.06x10 SKAP1L
rs17621689 17 46358954 G/T 2.05| 153 2.73 1.23x10| 2.16 | 1.61 291 3.06x10 SKAP1
rs17694670 17 46356471 T/C 2.05| 153 2.73 1.23x10| 2.16 | 1.61 291 3.06x10 SKAP1L
rs72827806 17 46351064 A/C 2.05| 153 2.73 1.23x10| 2.16 | 1.61 291 3.06x10 SKAP1L
rs72827810 17 46355550 G/A 2.05| 153 2.73 1.23x10| 2.16 | 1.61 291 3.06x10 SKAP1
rs147813436 17 46344017 T/C 2.04 | 153 2.73 1.30x10| 2.16 | 1.61 2.90 3.22x10 SKAP1
rs17694092 17 46334294 G/A 2.04 | 153 2.73 1.30x10| 2.16 | 1.61 2.90 3.22x10 SKAP1
rs17694168 17 46340934 A/G 2.04 | 153 2.73 1.30x10| 2.16 | 1.61 2.90 3.22x10 SKAP1
rs17694404 17 46348354 A/G 2.04 | 153 2.73 1.30x10| 2.16 | 1.61 2.90 3.22x10 SKAP1
rs71193762 10 684376871 A/G 163 | 1.35 1.98 3.77x10| 1.64 | 1.36 1.98 3.22x10 CTNNA3
rs72825596 17 46334340 A/G 2.04 | 153 2.73 1.30x10| 2.16 | 1.61 2.90 3.22x10 SKAP1
rs72827805 17 46349432 C/T 2.04 | 153 2.73 1.23x10| 2.16 | 1.61 2.90 3.22x10 SKAP1
rs111396120 17 46445042 A/G 2.06 | 1.54 2.76 9.58x10| 2.16 | 1.61 291 3.40x10 SKAP1
rs143328356 17 46427578 TA/T 2.06 | 1.54 2.76 9.58x10| 2.16 | 1.61 291 3.40x10 SKAP1
rs16956001 17 46451804 G/C 2.06 | 1.54 2.76 9.58x10| 2.16 | 1.61 291 3.40x10 SKAP1
rs17623125 17 46410661 G/C 2.06 | 1.54 2.76 9.58x10| 2.16 | 1.61 291 3.40x10 SKAP1
rs17623416 17 46430569 C/A 2.06 | 1.54 2.76 9.58x10| 2.16 | 1.61 291 3.40x10 SKAP1
rs17623518 17 46438150 A/G 2.06 | 1.54 2.76 9.58x10| 2.16 | 1.61 291 3.40x10 SKAP1L
rs17695179 17 46370309 T/C 2.06 | 1.54 2.76 9.58x10| 2.16 | 1.61 291 3.40x10 SKAP1

rs2175156 17 4644278§ G/A 2.06 | 1.54 2.76 9.58x10| 2.16 | 1.61 291 3.40x10 SKAP1L




rs56151068 17 46381431 T/C 206 | 1.54| 2.76| 958x10| 2.16 | 1.61| 291| 3.40x10 SKAP1;LOC101927148
rs72827825 17 46392353  T/C 206 | 154 276| 9.58x10| 2.16| 1.61| 291| 3.40x10 SKAP1
rs72827848 17 46445747  A/C 206 | 154 276| 9.58x10| 2.16| 1.61| 291| 3.40x10 SKAP1
rs72827851 17 46452495  A/C 206 | 1.54| 276| 9.58x10| 2.16| 1.61| 291| 3.40x10 SKAP1L
rs16955960 17 46445993  G/T 206 | 154 275| 1.01x10| 2.16| 1.61| 291| 3.40x10 SKAP1
rs56093336 17 46468579  T/C 206 | 154 275| 1.01x10| 2.16| 1.61| 291| 3.58x10 SKAP1
rs744597 4 86337028 A/G 0.61| 0.50| 0.74| 3.98x10° | 0.60 | 0.49| 0.73| 3.58x10 ARHGAP24
rs143892933 17 46478338 A/AT | 206 | 1.54| 275| 1.06x10| 2.16 | 1.60| 2.90| 3.77x10 SKAP1
rs2394283 10 68432211 G/T 164 | 1.36| 1.99| 4.42x10| 1.65| 1.36| 2.00| 3.77x10 CTNNA3
rs12779828 10 68437531 /T 163 | 1.35| 1.97| 4.66x10| 1.63| 1.35| 1.98| 3.98x10 CTNNA3
rs16956501 17 46497274 /G 206 | 154 275| 1.12x10| 2.15| 1.60| 2.90| 3.98x10 SKAP1L
rs35261737* 17 46333537 ATG/A | 2.03 | 152| 271| 1.67x10| 2.15| 1.60| 2.89| 3.98x10 SKAP1
rs55641965 17 46487300 G/T 206 | 1.54| 275| 1.12x10| 2.16 | 1.60| 2.90| 3.98x10 KAP1
rs55912545 17 46487324  C/A 206 | 1.54| 275| 1.12x10| 2.16 | 1.60| 2.90| 3.98x10 KAP1
rs138636532 17 46386930 G/GAT | 2.06 | 1.54| 275| 1.23x10| 2.15| 1.60| 2.90| 4.42x10 KAP1
r$2394298 10 68462751  G/A 162 | 1.34| 196| 573x10| 1.63| 1.35| 1.97| 4.42x10 CTNNA3
rs11815638 10 68450124  G/A 162 | 1.34| 196| 6.04x10| 1.63| 1.35| 1.97| 4.66x10 CTNNA3
rs11816216 10 68451379  T/A 162 | 1.34| 196| 6.04x10| 1.63 | 1.35| 1.97| 4.66x10 CTNNA3
rs34018067 10 68447634 A/G 162 | 1.34| 196| 573x10| 1.63| 1.35| 1.97| 4.66x10 CTNNA3
rs61866029 10 68455509 /T 162 | 1.34| 196| 6.04x10| 1.63| 1.35| 1.97| 4.66x10 CTNNA3
rs7910177 10 68450290  T/G 162 | 1.34| 196| 6.04x10| 1.63| 1.35| 1.97| 4.66x10 CTNNA3
rs7911791 10 68459353  A/T 162 | 1.34| 196| 6.04x10| 1.63| 1.35| 1.97| 4.66x10 CTNNA3
rs72825595* 17 46330118 /T 203 | 1.52| 270| 151x10| 2.13| 159| 2.86| 4.66x10 KAPL
rs10514944 17 46398357 A/G 205 | 1.53| 274| 137x10| 2.14| 159| 2.89| 5.17x10 KAP1
rs202084258 17 46369506 A/AAAG | 2.00 | 1.50| 2.67| 2.36x10| 2.12 | 1.58| 2.85| 5.17x10 SKAP1
rs7894410 10 68466106 G/A 162 | 1.34| 195 7.42x10| 1.63| 1.34| 1.97| 5.44x10 CTNNA3
rs139462954 17 46523678 A/AC | 2.06 | 1.54| 2.76| 1.23x10| 2.15| 1.59| 2.90| 5.73x10 LOC101927166
rs16957085 17 4653295 A/G 206 | 154 276| 1.23x10| 2.15| 159 2.90| 5.73x10 LOC101927166
rs55765969 17 46528018  T/C 206 | 1.54| 276| 1.23x10| 2.15| 159| 290| 5.73x10 LOC101927166
rs56311919 17 46528350  T/C 206 | 1.54| 277| 1.23x10| 215| 159| 290| 5.73x10 LOC101927166




rs17620866* 17 46328398 G/C 203 151 272 2.60x10| 2.14 | 159 2.90| 6.36x10 KAP1

rs748704 10 68481094 /T 160 | 1.32| 1.93| 1.06xf0| 1.61| 1.34| 1.94| 6.36x10 CTNNA3

rs2036520* 17 46328970 A/G 202 | 151| 272| 260x10| 214 | 159| 2.89| 6.70x10 SKAP1
rs2036521* 17 46328976  G/T 202 | 151| 272| 260x10| 2.14| 159| 2.89| 6.70x10 SKAP1
rs2271264* 17 46507417 A/G 204 | 152 272| 151x10| 2.12| 158 2.86| 6.70x10 SKAP1
rs55751709* 17 46531179 /G 204 | 152 273| 159x10| 2.13| 158| 2.87| 6.70x10 LOC101927166
rs56371910* 17 46530731  T/C 204 | 152| 273| 159x10| 2.13 | 158| 2.87| 6.70x10 LOC101927166
rs9907565* 17 46535345  G/A 203 | 152| 272| 175x10| 2.12| 158| 2.86| 7.05x10 LOC101927166
rs17693878* 17 46328110 G/A 202 | 151| 271| 287x10| 2.14| 158| 2.88| 7.42x10 SKAPL
rs56103412* 17 46542302  A/T 203 | 152| 272| 175x10| 2.12| 158| 2.86| 7.42x10 LOC101927166
rs9899997* 17 46542719  G/T 203 | 152 272| 175x10| 2.12| 158| 2.86| 7.42x10 LOC101927166
rs78048444 7 132832218 /T 0.22 | 0.12| 0.39| 5.44x10° | 0.19 | 0.10| 0.37| 7.81xT0| (65kb)CHCHD3|(106kbEXOC4

rs112560794* 17 46509723 A/G 2.02 | 151 270 1.94x10| 2.11 | 157 2.83 8.65x10| (2kb)SKAP1|(12kb)OC101927166

rs3809744* 17 46507918 C/G 202 | 151 270 1.94x10| 2.11 | 157 2.83 8.65x10| (<1kb)SKAP1|(14kb) OC101927166

rs72827869* 17 46506699  A/G 202 | 151 270 1.94x10| 211 | 157 2.83 8.65x10 KAP1

1s72827873* 17 46515784  C/T 202 | 151 270 1.94x10| 2.11 | 157 2.83 8.65x10|  (8kb)SKAP1|(6kb)LOC101927166

rs139902172* 10 6845319q T/C 160 | 1.32 1.94 1.59x10| 1.61 | 1.33 1.96 1.30x10 CTNNA3

rs144897250 | 11| 102750264 A/C | 6.20 | 3.09| 1245 2.90x70| 5.86 | 2.86| 12.03| 1.44xf0 (5kbMMP12|(63kbMMP13

* SNPs are significant only after conditioning @3134976Allele: minor allele/major alleleDR: odds ratio; LCI: lower 95% confidence interddlC1: upper 95%
confidence interval; Fp-value



Table E5: Meta-analysis of Canadian, American, Ausalian, German, and Dutch populations for associabn with peanut and

food allergy phenotypes for previously published aociation SNPs

Peanut allergy Food allergy
P - IDEAL/
SNPT chr Position Allele S%“,{f:g"f Can;;wa C: Hea“:,\;u e UFPA; d Gi’\:,i\,/_A GE;éViug:m"y pmeta_pA’ Ci;h ZESECI/;/ | :mﬁfg‘szj G;R-Ak Pmeta (Vs‘r‘?'zﬁr‘n Gene/Nearest Gene
control® -baser Case-control GERA)
15862942 14 26492233 /T Honget al. 1.62x10" 3.00x10° 1.07x10" NA NA NA 3.14x10° 2.70x10° NA NA 521x10" | 4.64x10° 8.96x10° (973KbJSTXBP6](423KbNOVAL
1510878354 12 66384885| A/G Hongetal. 1.50x10" 5.10x10° 4.62x10" NA NA NA 1.05x10° 3.10x10F NA NA 441x10° | 9.55x107 7.65x10° (25KbHMGA2|(75KbRNASSP362
14584173 8 135336557  G/A Honget al. 8.34x10" 3.60x10° 3.77x10" NA NA NA 2.22x10 3.10x10° NA NA 6.64x10° 1.68x10° 5.74x10° (422kb).OC101927822|(153kbEFAT
157144668 4 186704293  T/C Martinoet al. 2.26x10" 9.00x10° 3.37x10° 2.30x10" NA NA 3.24x10° NA NA NA 1.39x10 2.01x10° 1.03x10° SORBS2
154240433 9 132008809  G/A Martinoet al. 4.88x107 6.36x10" 6.62x10° 2.60x10" NA NA 5.33x10° 5.14x10" NA NA 6.00x10" | 8.60x10° 387x10° (68Kb)ERSL|(36kb)-OC101929331
156928827 6 144315219 A/G Martinoet al. 1.68x10" 4.30x10" 9.54x10° 3.90x10" NA NA 8.07x10° 9.72x10° NA NA 1.38x10" 6.88x10° 167x10° PLAGL1
1573220497 7 115842729 /G Martinoet al. 8.57x10" 5.84x10" 2.73x10° 3.00x10% NA NA 1.23x10° 531x10" NA NA 843x10° | 7.75x10° 1.00x107 (43Kb)TFEC|(BKDTES
1516870788 8 10488314  G/A Martinoet al. 4.47x10" 7.04x10" 3.02x10° 9.00x10° NA NA 1.61x10° 5.26x10" NA NA 8.82x10" 2.14x10" 1.08x10° RIMS
156763069 3 180686365  T/A Martinoet al. 6.17x10" 4.20x10" 1.58x10° 1.50x10* NA NA 1.71x10 7.91x10 NA NA 867x10" | 2.92x10* 3.79x10° FXRL
1510018666 4 10004805  ¢/T Martinoet al. 5.22x10" 6.46x10" 3.68x10° 3.00x10" NA NA 2.62x10° 6.43x10" NA NA 8.51x10! 255x10" 2.61x10° SLc2A9
152439871 11 20123190 C/G Martinoet al. 6.53x10" 2.10x10" 217x10° 4.90x10" NA NA 3.26x107 NA NA NA 3.53x10" 1.33x10" 8.35x10° NAV2
15864481 5 179411289  T/C Martinoet al. 5.96x10" 6.92x10° 4.63x10° 8.80x10" NA NA 3.20x107 6.62x10° NA NA 5.55x10! 1.43x10" 3.20x10° RNF130
1510812871 9 28757900| A/G Martinoet al. 2.67x10" 1.78x10' 3.84x10° 9.40x10" NA NA 3.37x107 8.85x10" NA NA 7.45x10! 358x10" 1.50x10" LINGO2
1573971133 18 76652861|  T/C Martinoet al. 5.96x10" 4.20x10" 2,60x10° 3.60x10" NA NA 3.99x10° 6.43x10" NA NA 164x10" | 3.90x10° 6.30x107 (235kb)OC101928018(84kb).OCE45321
156686894 1 165082110 G/A Martinoet al. 6.60x10" 2.53x10" 3.56x107 7.50x10" NA NA 4.65x10° 4.76x10 NA NA 248x10" | 717310 8.08x107 (261KbPBXL|(89kb)MXLA
1512142904 1 192351266  G/A Martinoet al. 2.46x10" 8.40x10" 5.00x10° 4.70x10" NA NA 4.79x10° NA NA NA 6.60x10" 213x10" 2.34x10° (15kbRGS21(194kbRGSL
17131777 12 21594028|  T/C Martinoet al. 1.21x10' 9.20x10" 4.16x10° 8.10x10" NA NA 8.21x107 9.37x10° NA NA 6.64x10° 5.12x10° 8.41x10° PYROXD1
1510474468 5 75659270|  C/T Martinoet al. 3.73x10 8.60x10 4.63x10° 4.80x10 NA NA 8.41x107 NA NA NA 681x10° | 153x10? 4.79x107 (10kb)BV2C](40kb) QGAP2
18077351 17 2545473 | /T Martinoet al. 4.12x10" 9.46x10" 3.08x10° 4.20x10" NA NA 8.75x107 4.09x10" NA NA 2.28x10" 4.38x10° 3.24x10° PAFAH1B1
rs11700330 20 52489424 T/C Martinoet al. 9.52x10" 9.00x10" 2.75x10° 2.80x10" NA NA 1.06x10 NA NA NA 8.41x10% 2.15x10° 6.04x10° (279KbENF217|(71kbBCASL
rs6584390 10 102476167  C/T Martinoet al. 5.55x10" 6.59x10" 3.76x10° 7.50x10" NA NA 1.35x10 6.37x10" NA NA 5.35x10" 2.24x10 1.31x10" (162KbHIF1AN|(19kbPAX2
157300806 12 68603179| A/G Martinoet al. 8.26x10" 5.62x10" 1.24x10° 7.50x10" NA NA 1.53x10* 5.17x10 NA NA 7.66x10" | 3.65x10" 1.42x10* 1L26
159362681 6 90476452  ¢/T Martinoet al. 8.81x10" 5.66x10" 1.36x10° 7.00x10" NA NA 154x10" 2.90x10" NA NA 7.46x10° 1.90x10° 8.88x10° MDN1L




8.80x10" 1.79x10 2.23x10" 3.74x10" 1.23x10"

NA ‘ NA NA ‘ NA 8.88x10° ‘ (156kb)JBE3A|(83KbATP10A

2.78x10°

25840403 T/c Martinoet al

7.57x10" 557x10"

rs17555239 15

T Replication SNPs from two previouslyopublished BWAS studies:3 SNPs from Table 1 from Hangl.® and 21 SNPs from
Supplementary Table 4 from Martimbal .2

Shaded rows indicate suggestive significaned @9x10°%) in peanut allergy.

* Used for both - Peanut allergy (PA) and food rajie(FA)

p-value from CanPAR(N=1,776P-value from Chicago FoodAllergy Study (N=2,1FPrvalue from Australian HealthNutstudy
(N=221),°P-value from German Understanding of Food Allerigyly (N=2,592)

°Dutch IDEAL/GENEVA Case-control study

"Dutch GENEVA family study

9P-value from Stouffer's weighted z-score meta-aisiynethod for peanut allergy

_hP-vaIue from Chicago Food Allergy Study (N=2,197)

'Dutch IDEAL and GENEVA case-control study

'Dutch GENEVA family study

“p-value from GERA food allergy study (N=29,053)

'P-value from Stouffer's weighted z-score meta-aigiyethod for food allergy

"P-value from Stouffer's weighted z-score meta-aisiyethod for food allergy without GERA study

Chr: chromosome; Allele: minor allele/major alleRep-value



Table E6: Meta-analysis of Canadian, American, Ausalian, German,

food allergy phenotypes, by peanut allergy meta-amgsis p-value.

and Dutch populations for associatin

with peanut and

Peanut allergy Food allergy
P- P- P - IDEAL/ P-
p- p- P- P- IDEAL/ GENEVA p- GENEVA GENEVA p- | Pmeta
snet Chr Position Allele Source of SNPs CanPAR:® CFA HealhNuts® Urard G%’;E;/_A Family- Pmeta_pA’ CEA Case- Family - GERAK Pmeta (without Gene/Nearest Gene
contol® bas control based GERA)
15115218289 2 173265750 AlC CanPAR - Imputed 1.80x10° NA 6.77x10" NA 7.18x10" 3.54x10" 9.16x10° NA 1.84x10* 1.90x10* 5.25x10" 2.91x10° 2.38x10° (298KbDLX2|(26kb) TGAG
1s523865 20 894881 c/r CanPAR - Genotyped |~ 4.42x10" NA NA NA 8.33x10" 1.63x10° 1.54x107 NA 2.03x10* 2.60x10° 2.66x10" 9.29x10° 4.00x10° ANGPT4
15144897250 11 102750264 A/C CanPAR - Imputed 2.90x107 NA 3.84x10" NA NA NA 2.94x10" NA NA NA 5.89x10" 6.83x10° 2.94x10" (5kb)MMP12|(63kbMMP13
157936434 11 76293805 c/G CanPAR - Imputed 5.17x10" 3.66x10° 1.43x10* NA NA NA 3.13x10 5.89x10° NA NA 4.13x10° 1.98x10° 7.50x10" (30kb)C110rf30](43kb).OC101928813
157936312 11 76293726 /6 CanPAR - Imputed 7.81x10" 3.66x107 1.15x10* NA NA NA 3.60x107 5.89x10° NA NA 2.28x10° 9.00x10° 8.94x10 (30kb)C110rf30|(43kb)-OC101928813
157936323 11 76293758 A/G CanPAR - Imputed 7.81x10" 3.66x10° 1.20x10" NA NA NA 3.69x10" 5.89x10° NA NA 2.38x10" 9.69x10° 9.22x10" (30kb)C110rf30](43kb) OC101928813
rs78048444 7 132832218 c/T CanPAR - Genotyped | 5.44x10" NA 2.13x10" NA 6.46x10" 3.54x10" 3.73x10 NA 8.29x10" 7.87x10" 6.97x10" 8.88x10° 2.53x10° (65kb)CHCHD3|(106KbEXOCA
1s7936070 11 76293527 /6 CanPAR - Imputed 7.81x10" 3.57x10° 1.91x10 NA NA NA 4.77x10 6.12x10° NA NA 4.97x10° 5.86x10 1.40x10"° (30kb)C110rf30](43kb).OC101928813
15744597 4 86337028 |  A/G CanPAR - Genotyped 398xi0 | 1.15x10° 5.57x10" NA 8.20x107 9.62x10* 1.63x10° 5.19x10" 1.13x10* 2.69x10" 3.63x10" 1.20x10° 1.42x10° ARHGAP24
1s862942 14 26492233| /T Hongetal. 1.62x10* 3.00x108 1.07x104 NA NA NA 3.14x10° 2.70x10* NA NA 5.21x10* 4.64x107 8.96x10° (973KbJSTXBP6](423KbNOVAL
172827854 17 46460525|  T/C CanPAR - Imputed 2.60x10 1.36x10" 3.55x10" NA NA NA 3.43x10° 5.83x10" NA NA 7.69x10" 9.27x10° 7.4710° SKAPL
1510878354 12 66384885  A/G Hongetal 1.50x10* 5.10x10°P 4.62x10" NA NA NA 1.05x10° 3.10x10? NA NA 4.41x10t 9.55x10° 7.65x10° (25kbHMGA2|(75KbRNASSP362
rs17695179 17 46370309|  T/C CanPAR - Imputed 9.58x10 1.66x10" 357x10' NA NA NA 1.07x10° 7.46x10" NA NA 4.98x10" 5.43x10° 2.78x10" SKAPL
1s55765969 17 46528015  T/C CanPAR - Imputed 1.23xf0 1.97x10" 2.81x10 NA NA NA 1.45x10° 6.50x10" NA NA 3.77x10 3.18x10° 1.97x10° LOC101927166
156311919 17 46528350  T/C CanPAR - Imputed 1.23x10 1.97x10" 2.81x10' NA NA NA 1.45x10° 6.59x10" NA NA 3.78x10" 3.18x10° 1.97x10° LOC101927166
1516957085 17 46532956  A/G CanPAR - Imputed 1.23x10 1.97x10" 2.81x10" NA NA NA 1.45x10° 6.59x10" NA NA 3.82x10" 3.24x10° 1.97x10° LOC101927166
1516956501 17 46497274|  C/G CanPAR - Imputed 1.12x10 213x10" 2.78x10" NA NA NA 156x10° 7.10x10" NA NA 4.02x10 3.63x10° 2.27x10" SKAPL
1s56093336 17 46468579  T/C CanPAR - Imputed 1.01xfo 2.10x10* 357x10° NA NA NA 1.71x10° 7.01x10 NA NA 6.61x10" 8.64x10° 2.41x10° SKAPL
rs55641965 17 46487300|  G/T CanPAR - Imputed 1.12x10 2.10x10" 3.56x10' NA NA NA 1.81x10° 7.01x10" NA NA 4.06x10" 3.79x10° 253x10" SKAPL
1s55912545 17 46487324  C/A CanPAR - Imputed 1.12xf0 2.10x10" 3.56x10" NA NA NA 1.81x10° 7.01x10 NA NA 4.06x10" 3.79x10° 2.53x10° SKAPL
rs111396120 17 46445042 A/G CanPAR - Imputed 9.58x10 25110 3.56x10" NA NA NA 2.32x10° 7.33x10" NA NA 4.96x10" 5.34x10° 2.65x10° SKAPL
1517623416 17 46430565|  C/A CanPAR - Imputed 9.58x10 251x10' 3.56x10' NA NA NA 2.32x10° 7.33x10" NA NA 4.45x10" 4.45x10° 2.65x10" SKAPL
1517623518 17 46438150|  A/G CanPAR - Imputed 9.58x10 251x10" 3.56x10" NA NA NA 2.32x10° 7.33x10" NA NA 4.96x10" 5.33x10° 2.65x10" SKAPL
152175156 17 46442786  G/A CanPAR - Imputed 9.58x10 251x10* 3.56x10" NA NA NA 2.32x10° 7.33x10" NA NA 4.96x10 5.34x10° 2.65x10" SKAPL




1572827848 17 46445747|  A/C CanPAR - Imputed 9.58x10 251x10" 3.56x10" NA NA NA 2.32x10° 7.33x10" NA NA 4.95x10 5.32x10° 2.65x10" SKAPL
1517623125 17 46410661  G/C CanPAR - Imputed 9.58x10 25110 3.56x10" NA NA NA 2.32x10° 7.33x10" NA NA 4.37x10 4.33x107 2.65x10° SKAPL
1572827825 17 46392352|  T/C CanPAR - Imputed 9.58x10 251x10' 357x10' NA NA NA 2.33x10° 7.33x10" NA NA 4.34x10" 4.26x10° 2.66x10" SKAPL
116956001 17 46451808  G/C CanPAR - Imputed 9.58x10 251x10* 357x10" NA NA NA 2.33x10° 7.33x10" NA NA 6.41x10" 8.34x10° 2.66x10" SKAPL
1572827851 17 46452495|  A/C CanPAR - Imputed 9.58x10 2.51x104 3.57x10 NA NA NA 2.33x10° 7.33x10 NA NA 6.41x10" 8.34x10° 2.66x10° SKAPL
rs56151068 17 46381431  T/C CanPAR - Imputed 9.58x10 251x10" 357x10' NA NA NA 2.33x10° 7.33x10" NA NA 4.45x10" 4.45x10° 2.66x10" SKAP1L;LOC101927148
1516955960 17 46445993|  G/T CanPAR - Genotyped 1.01xf0 251x10" 3.56x10" NA NA NA 2.39x10° 7.33x10" NA NA 4.96x10" 5.37x10° 2.72x10" SKAPL
15139462954 17 46523678|  A/AC CanPAR - Imputed 1.23x10 1.97x10" NA NA NA NA 2.66x10° 6.59x10" NA NA 3.77x10 3.87x10° 3.56x10° LOC101927166
1510514944 17 46398352|  A/G CanPAR - Imputed 1.37xf0 25110 3.50x10" NA NA NA 2.86x10° 7.33x10* NA NA 4.25x10' 4.29x107 3.18x10° SKAPL
15143892933 17 46478338|  A/AT CanPAR - Imputed 1.06xf0 2.19x10 NA NA NA NA 2.96x10° 6.77x10" NA NA 5.01x10" 6.14x10° 3.54x10° SKAPL
15143328356 17 46427578|  TA/T CanPAR - Imputed 9.58x10 2.51x104 NA NA NA NA 3.63x10° 7.33x10 NA NA 5.87x10 8.30x10° 4.16x10° SKAPL
154491576 17 46408636  T/A CanPAR - Imputed 6.70x10 3.21x10" 5.34x10' NA NA NA 421x10° 8.54x10" NA NA 5.40x10" 6.88x10° 4.49x10" SKAPL
1572827806 17 46351066  A/C CanPAR - Imputed 1.23x10 3.24x10" 3.52x10' NA NA NA 4.44x10° 7.62x10" NA NA 5.01x10" 5.69x10° 3.33x10" SKAPL
15112147946 17 46350146  C/T CanPAR - Imputed 1.23x10 3.24x10" 3.56x10" NA NA NA 4.47x10° 7.62x10" NA NA 4.97x10 5.62x10° 3.35x10" SKAPL
1572827810 17 46355550|  G/A CanPAR - Imputed 1.23x10 3.24x10" 357x10" NA NA NA 4.47x10° 7.62x10" NA NA 4.92x10 5.53x10° 3.35x10" SKAPL
1517694670 17 46356471 T/C CanPAR - Imputed 1.23x10 3.24x10" 357x10' NA NA NA 4.47x10° 7.62x10" NA NA 4.92x10" 5.53x10° 3.35x10" SKAPL
1517621689 17 46358952|  G/T CanPAR - Imputed 1.23x10 3.24x10" 357x10" NA NA NA 4.47x10° 7.62x10" NA NA 4.92x10 5.54x10° 3.35x10" SKAPL
1517694002 17 46334294  G/A CanPAR - Imputed 1.30xf0 3.24x10 3.48x10 NA NA NA 4.53x10° 7.62x10 NA NA 5.01x10 5.72x10° 3.30x10° SKAPL
1572825596 17 46334340|  A/G CanPAR - Imputed 1.30x10 3.24x10" 3.48x10' NA NA NA 453x10° 7.62x10" NA NA 5.10x10" 5.89x10° 3.39x10" SKAPL
1517694168 17 46340934|  A/G CanPAR - Imputed 1.30x10 3.24x10" 3.50x10" NA NA NA 4.54x10° 7.62x10" NA NA 5.17x10" 6.03x10° 3.39x10" SKAPL
15147813436 17 46344017 T/C CanPAR - Imputed 1.30x10 3.24x10" 357x10" NA NA NA 4.60x10° 7.62x10" NA NA 5.57x10" 6.87x10° 3.43x10" SKAPL
rs17694404 17 46348354|  A/G CanPAR - Imputed 1.30x10 3.98x10" 3.26x10" NA NA NA 6.70x10° 8.83x10" NA NA 4.93x10" 6.04x10° 4.99x10" SKAPL
1572827805 17 46349432|  C/T CanPAR - Imputed 1.23x10 4.04x10" 3.55x10" NA NA NA 7.10x10° 8.59x10" NA NA 5.59x10" 7.37x10° 4.70x10" SKAPL
1s4584173 8 135336557  G/A Hongetal. 8.34x10" 3.60x10° 3.77x10" NA NA NA 2.22x10* 3.10x10° NA NA 6.64x10° 1.68x107 5.74x10° (422Kb) OC101927822|(153kbEFAT
1571193762 10 68437687|  A/G CanPAR - Imputed 3.77xd0 8.63x10" 3.62x10" NA NA NA 2.73x10* 6.87x10" NA NA 7.06x10* 8.83x10° 1.41x10* CTNNA3
152394283 10 68432211  G/T CanPAR - Imputed 4.42x10 8.63x10" 3.31x10' NA NA NA 2.79x10* 6.87x10" NA NA 7.51x10" 9.96x10° 1.44x10° CTNNA3
1512779828 10 68437537  C/T CanPAR - Imputed 4.66x10 8.63x10" 3.20x10" NA NA NA 2.85x10* 6.87x10" NA NA 7.56x10" 1.01x10" 1.47x10° CTNNA3
157144668 4 1867042920  T/C Martinoet al. 2.26x10" 9.00x10° 337x10° 2.30x10" NA NA 3.24x10* NA NA NA 1.39x10" 2.01x10° 1.03x10° SORBR2
1s748704 10 68481094 | /T CanPAR - Imputed 1.06x10 8.23x10" 3.05x10" NA NA NA 353x10* 8.10x10" NA NA 7.86x10" 1.27x10" 3.37x10-4 CTNNA3
1511815638 10 68450128|  G/A CanPAR - Imputed 6.04x10 8.58x10" 4.23x10 NA NA NA 3.70x10* 8.41x10" NA NA 7.08x10" 1.05x10" 3.48x10-4 CTNNA3




17475217 10 68444013  T/C CanPAR - Genotyped 3.58x10-7 9.75%10] 3.28x10" NA NA NA 3.72x10* 6.62x10" NA NA 7.73x10 1.01x10" 1.16x10-4 CTNNA3
1534018067 10 68447638  A/G CanPAR - Imputed 5.73x10-7 9.63%10 3.64x10" NA NA NA 4.73x10* 6.50x10" NA NA 7.27x10 9.50x10° 1.56x10° CTNNA3
1511816216 10 68451379|  T/A CanPAR - Imputed 6.04x10-7 9.32510 4.34x10' NA NA NA 4.86x10" 5.82x10" NA NA 7.28x10" 9.22x107 1.30x10 CTNNA3
17910177 10 68450290  T/G CanPAR - Imputed 6.04x10-7 9.78%10 3.39x10" NA NA NA 4.89x10" 6.07x10" NA NA 6.65x10" 7.70x10° 1.24x10° CTNNA3
152394298 10 68462751  G/A CanPAR - Imputed 5.73x10-7 9.78%10 3.69x10 NA NA NA 501x10* 6.07x10" NA NA 7.68x10" 1.02x10* 1.27x10° CTNNA3
rs7911791 10 68459353  A/T CanPAR - Imputed 6.04x10-7 9.78510 3.66x10" NA NA NA 5.11x10* 6.07x10" NA NA 7.81x10" 1.05x10" 1.30x10 CTNNA3
1561866029 10 68455505  C/T CanPAR - Imputed 6.04x10-7 9.78%10 3.68x10" NA NA NA 5.13x10* 6.07x10" NA NA 7.74x10" 1.04x10" 1.30x10° CTNNA3
157894410 10 68466106  G/A CanPAR - Imputed 7.42x10-7 9.78%10 3.84x10" NA NA NA 5.79x10* 6.07x10" NA NA 7.93x10" 1.11x10" 1.49x10° CTNNA3
154240433 9 132008809  G/A Martinoet al. 4.88x107 6.36x10" 6.62x10° 2.60x10* NA NA 5.33x10° 5.14x10" NA NA 6.00x10" 8.60x10° 387x10° (68Kb)ERSL|(36kb)-OC101929331
156928827 6 144315219  A/G Martinoet al. 1.68x10" 4.30x10" 9.54x10° 3.90x10* NA NA 8.07x10° 9.72x10? NA NA 1.38x10 6.88x10° 1.67x10° PLAGLL
1573220497 7 115842729 T/ Martinoet al. 8.57x10" 5.84x10" 2.73x10° 3.00x10° NA NA 1.23x10% 5.31x10" NA NA 8.43x107 7.75x10° 1.00x10° (43Kb)TFEC|(BKD)TES
rs16870788 8 104883146 G/A Martinoet al. 4.47x10" 7.04x10" 3.02x10° 9.00x107 NA NA 1.61x10° 5.26x10" NA NA 8.82x10" 2.14x10" 1.08x10° RIM®
rs6763069 3 180686365  T/A Martinoet al. 6.17x10" 4.20x10" 1.58x10° 1.50x10" NA NA 1.71x10° 791x10" NA NA 8.67x10" 2.92x10" 3.79x10° FXRL
1510018666 4 10004805  ¢/T Martinoet al. 5.22x10" 6.46x10" 3.68x10° 3.00x10" NA NA 2.62x10° 6.43x10" NA NA 8.51x10" 2.55x10" 261x10° SLC2A9
152439871 11 20123190 ¢/G Martinoet al. 6.53x10" 2.10x10" 217x10° 4.90x10" NA NA 3.26x10° NA NA NA 3.53x10" 1.33x10" 8.35x10° NAV2

1864481 5 179411289  T/C Martinoet al. 5.96x10" 6.92x10° 4.63x10° 8.80x10" NA NA 3.29x10° 6.62x10° NA NA 5.55x10" 1.43x10" 3.20x10° RNF130
1510812871 9 28757900  A/G Martinoet al. 2.67x10" 1.78x10" 3.84x10° 9.40x10" NA NA 3.37x10° 8.85x10" NA NA 7.45x10" 3.58x10" 1.50x10" LINGO2
1573971133 18 76652861  T/C Martinoet al. 5.96x10" 4.20x10 2.60x10° 3.60x10* NA NA 3.99x10 6.43x10" NA NA 1.64x10* 3.90x107 6.30x107 (235Kb) OC101928018(84kb). OCE45321
16686894 1 165082110, G/A Martinoet al. 6.60x10" 2.53x10" 3.56x10" 7.50x10" NA NA 4.65x10° 4.76x10 NA NA 2.48x10" 7.17x10 8.08x10° (261kbPBX1|(89kbLMX1A
1512142904 1 192351266  G/A Martinoet al. 2.46x10" 8.40x10" 5.00x10° 4.70x10 NA NA 4.79x10 NA NA NA 6.60x10" 2.13x10' 2.34x10° (15kbRGS21|(194kbRGSL
157131777 12 21594028  T/C Martinoet al. 1.21x10" 9.20x10" 4.16x10° 8.10x10" NA NA 8.21x10° 9.37x107 NA NA 6.64x10° 5.12x10° 8.41x10° PYROXD1
rs10474468 5 75659270 c/r Martinoet al. 3.73x10" 8.60x10" 4.63x10° 4.80x10" NA NA 8.41x10° NA NA NA 6.81x10° 1.53x10 4.79x10° (10Kb)BV2C|(40kb) QGAP2
158077351 17 2545473 o/ Martinoet al. 4.12x10' 9.46x10" 3.08x10° 4.20x10" NA NA 8.75x10° 4.09x10" NA NA 2.28x10" 4.38x10° 3.24x10° PAFAH1B1
1511700330 20 52489424  T/C Martinoet al. 9.52x10" 9.00x10" 2.75x10° 2.80x10" NA NA 1.06x10" NA NA NA 8.41x10° 2.15x107 6.04x10° (279KbENF217|(71kbBCASL
1s6584390 10 102476167 ¢/T Martinoet al. 5.55x10" 6.50x10" 3.76x10° 7.50x10* NA NA 1.35x10* 6.37x10" NA NA 5.35x10" 2.24x10* 1.31x10* (162KbHIFLAN|(19kbPAX2
rs7300806 12 68603179  A/G Martinoet al. 8.26x10" 5.62x10" 1.24x10° 7.50x10" NA NA 1.53x10" 5.17x10" NA NA 7.66x10" 3.65x10" 1.42x10" 1L26

159362681 6 90476452 | /T Martinoet al. 8.81x10" 5.66x10" 1.36x10° 7.00x10" NA NA 1.54x10 2.90x10" NA NA 7.46x107 1.90x10° 8.88x10° MDN1
rs17555239 15 25840403  T/C Martinoet al. 7.57x10" 557x10' 2.78x10° 8.80x10" NA NA 1.79x10* 2.23x10" NA NA 3.74x10 1.23x10" 8.88x10° (156kb)UBE3A|(83KbATP10A
15138636532 17 46386930|  G/GAT CanPAR - Imputed 1.23xf0 NA NA NA NA NA NA NA NA NA NA NA 1.23x10° SKAPL
15200314279 17 46446542 A/T CanPAR - Imputed 6.36x10 NA NA NA NA NA NA NA NA NA NA NA 6.36x107 SKAPL




5.44x10”7

NA ‘ NA ‘ NA

5.44x10 NA ‘ NA ‘ NA ‘ NA ‘ NA NA NA (38Kb)C110r130|(35kb).OC101928813

s7931483
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76302067 AlC CanPAR - Imputed

tThis table includes imputed and genotyped SNRaimPAR GWAS with p-valug1.49x10° in peanut allergy analysis. Replication
SNPs from two previously published food allergy G®/#tudies are also included, 3 SNPs from Tablerh flionget al.*® and 21 SNPs
from Supplementary Table 4 from Martiabal .=’

Shaded rows indicate suggestive significaned @9x10°%) in peanut allergy.

* Used for both - Peanut allergy (PA) and food rajie(FA)

p-value from CanPAR (N=1,776pP-value from Chicago Food Allergy Study (N=2,1FPyvalue from HealthNuts study (N=221p-
value from Understanding Food Allergy peanut alffestudy (N=2,593)

°P-value from Dutch peanut allergy case-control (UBEAL/GENEVA), number of individuals for SNPs 82229, 227, and 217 for
rs115218289, rs523865, rs78048444, and rs744583ecsvely, corrected for atopic dermatitis (ADktAma (As), and
rhinoconjunctivitis (RC)

'P-value from Dutch peanut allergy family study (GWRA), number of informative families for SNPs 2@,21 21, and 112 for
rs115218289, rs523865, rs78048444, and rs744587ectvely

9P-value from Stouffer's weighted z-score meta-aisiynethod for peanut allergy

_hP-vaIue from Chicago Food Allergy Study (N=2,197)

'P-value from Dutch food allergy case-control stutlymber of individuals for SNPs 479, 487, 482, 466 for rs115218289, rs523865,
rs78048444, and rs744597, respectively, correctedtbpic dermatitis (AD), Asthma (As), and rhinopoctivitis (RC)

JP-value from Dutch food allergy family study (GENE) number of informative families for SNPs 26, 136, and 214 for
rs115218289, rs523865, rs78048444, and rs744587ectvely

“p-value from GERA food allergy study (N=29,053)

'P-value from Stouffer's weighted z-score meta-aigigethod for food allergy

"P-value from Stouffer's weighted z-score meta-aisiyethod for food allergy without GERA study

Chr: chromosome; Allele: minor allele/major allefep-value

NA




Table E7: Canadian Peanut Allergy Registry SNPs aesiated with PA and Expression Quantitative Trait Loci (eQTL)

SNP Chr Position Nearest gene Tissue p-value Gene symbol
rs72827854 17 46460525 | SKAP1 skin, sun exposed lower leg 4.66x10 SNX11
rs4491576 17 46408636 | SKAP1 skin, sun exposed lower leg 7.23%%0 SNX11
rs4491576 17 46408636 | SKAP1 whole blood 1.05x18 SNX11
rs111396120 17 46445042 | SKAP1 skin, sun exposed lower leg 4.76X10 SNX11
rs143328356 17 46427578 | SKAP1 skin, sun exposed lower leg 6.13%10 SNX11
rs16956001 17 46451808 | SKAP1 skin, sun exposed lower leg 4.76X10 SNX11
rs17623125 17 46410661 | SKAP1 skin, sun exposed lower leg 4,790 SNX11
rs17623416 17 46430565 | SKAP1 skin, sun exposed lower leg 4.80x%10 SNX11
rs17623518 17 46438150 | SKAP1 skin, sun exposed lower leg 4.76X10 SNX11
rs17696179 17 46370309 | SKAP1 skin, sun exposed lower leg 6.14%10 SNX11
rs2175156 17 46442786 | SKAP1 skin, sun exposed lower leg 4.76X10 SNX11
rs56151068 17 46381431 | SKAP1 skin, sun exposed lower leg 5.78%10 SNX11
rs72827825 17 46392352 | SKAP1 skin, sun exposed lower leg 5.21%10 SNX11
rs72827848 17 46445747 | SKAP1 skin, sun exposed lower leg 5.38%10 SNX11
rs72827851 17 46452495 | SKAP1 skin, sun exposed lower leg 4.76X%0 SNX11
rs16955960 17 46445993 | SKAP1 skin, sun exposed lower leg 4.76X10 SNX11
rs56093336 17 46468579 | SKAP1 skin, sun exposed lower leg 4.77x%0 SNX11
rs143892933 17 46478338 | SKAP1 skin, sun exposed lower leg 1.07X10 SNX11
rs16956501 17 46497274 | SKAP1 skin, sun exposed lower leg 4.48%%0 SNX11
rs55641965 17 46487300 | SKAP1 skin, sun exposed lower leg 4.81x%0 SNX11
rs55912545 17 46487324 | SKAP1 skin, sun exposed lower leg 4.81x%0 SNX11
rs112147946 17 46350146 | SKAP1 skin, sun exposed lower leg 2.16X10 SNX11
rs139462954 17 46523678 LOC101927166  cells, tramsfd fibroblasts 7.36 x10 CBX1
rs139462954 17 46523678 LOC101927166  skin, sunseplower leg 8.94x10 SNX11
rs16957085 17 46532956 LOC101927166  cells, tramsfdrfibroblasts 7.36 x10 CBX1
rs16957085 17 46532956 LOC101927166  skin, sun exblasver leg 8.94x18 SNX11
rs17621689 17 46358952 | SKAP1 skin, sun exposed lower leg 1.81 X10 SNX11
rs17694670 17 46356471 | SKAP1 skin, sun exposed lower leg 1.83%10 SNX11
rs55765969 17 46528015 LOC101927166  cells, tramsfdrfibroblasts 7.36 x10 CBX1
rs55765969 17 46528015 LOC101927166  skin, sun exblasver leg 8.94x18 SNX11
rs56311919 17 46528350 LOC101927166  cells, tramsfdrfibroblasts 7.36 x10 CBX1
rs56311919 17 46528350 LOC101927166  skin, sun exblasver leg 8.94x18 SNX11
rs72827805 17 46349432 | SKAP1 skin, sun exposed lower leg 2.93%10 SNX11
rs72827806 17 46351066 | SKAP1 skin, sun exposed lower leg 2.09%10 SNX11
rs72827810 17 46355550 | SKAP1 skin, sun exposed lower leg 1.84x10 SNX11
rs147813436 17 46344017 | SKAP1 skin, sun exposed lower leg 9.94%10 SNX11
rs17694092 17 46334294 | SKAP1 skin, sun exposed lower leg 4.83%10 SNX11




rs17694168 17 46340934 | SKAP1 skin, sun exposed lower leg 4.86%10 SNX11
rs17694404 17 46348354 | SKAP1 skin, sun exposed lower leg 7.26%10 SNX11
rs72825596 17 46334340 | SKAP1 skin, sun exposed lower leg 4.83%10 SNX11
rs10514944 17 46398352 | SKAP1 skin, sun exposed lower leg 5.18x10 SNX11

Chr: chromosome; Rrvalue
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FIGURE LEGENDS:

Figure E1: Plate effects: adistribution of sample call rates, mean DNA coricaions (nggl),
as well as plating, transport and genotyping d&feRair-wise testing of call rates reveals
significantp values for all plates (Bonferroni-correctephvalues in red are significant at
a=0.05. Plates 9, 12, 13, 14, 17 and 18 show the sigisificant differences when compared to
the other plates and seem to be responsible faignégicant batch effects. We investigated
dates of plating and genotyping, DNA concentratiad proportion of cases from a previous
candidate gene study, but none of these potemrdbanders explained the observed plate
effects.c) Sample call rate for cases and controls per pResults of two-way ANOVA show
significant case/control effect (<2x1%). These results show that there is no interaaftect
between plate and group study (case/contmiD(515).

Figure E2: Flowcharts depicting exclusion criteria:a) Work flow for SNP exclusion in
unrelated (left) and related (right) studibyFlowchart of subject exclusion criteria for unteth
(left) and related (right) analyses



Figure E1l: Plate effects.
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Figure E2: Flowcharts depicting exclusion criteria
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