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Background: Genome-wide association studies (GWAS) bave made little
progress in identifying varviants linked to depression. We bypothesized that
examining depressive symptoms and considering gene—environment interac-
tion (GxE) might improve efficiency for geme discovery. We therefore con-
ducted a GWAS and genome-wide by environment interaction study (GWEILS)
of depressive symptoms. Methods: Using data from the SHARe cobort of
the Women’s Health Initiative, comprising African Americans (n = 7,179)
and Hispanics/Latinas (n = 3,138), we examined genetic main effects and
GxE with stressful life events and social support. We also conducted a beri-
tability analysis using genome-wide complex trait analysis (GCTA). Replica-
tion was attempted in four independent coborts. Results: No SNPs achieved
genome-wide significance for main effects in either discovery sample. The
top signals in African Americans were rs73531535 (located 20 kb firom
GPR139, P = 5.75 x 107%) and rs75407252 (intronic to CACNA2DS3,
P = 6.99 x 1077). In Hispanics/Latinas, the top signals were rs2532087 (located
27 kb from CD38, P = 2.44 x 1077) and rs4542757 (intronic to DCC, P =
7.31 x 1077). In the GEWIS with stressful life events, one interaction signal was
genome-wide significant in African Americans (rs4652467; P = 4.10 x 1071%;
located 14 kb from CEP350). This interaction was not observed in a smaller
replication cobort. Although beritability estimates for depressive symptoms and
stressful life events were each less than 10%, they were strongly genetically cor-
related (rG = 0.95), suggesting that common variation underlying self-reported
depressive symptoms and stressful life event exposure, though modest on their
own, were highly overlapping in this sample. Conclusions: Our results under-
score the need for larger samples, more GEWIS, and greater investigation into
genetic and environmental determinants of depressive symptoms in minorities.
Depression and Anxiety 33:265-280, 2016. © 2016 Wiley Periodicals, Inc.

INTRODUCTION
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highly controversial.!!*-16

been limited to candidate ]genes; these results have been
Studies of GxE in the con-

Although family and twin studies show that depres-
sion is driven partly by genetic variation,!!l until just
recently,’) genome-wide association studies (GWAS)
have made little progress in identifying specific loci
linked to depression.l’ Several factors could explain the
lack of success, including the complex genetic archi-
tecture of depression, small samples, and heterogene-
ity in the “depression” phenot%Ipe.H’ 31 Moreover, with
the exception of two studies,®”) including a large meta-
analysis,'®! most prior GWAS have examined diagnoses,
rather than quantitative traits (e.g., depressive symp-
toms). In light of evidence suggesting the diagnostic
categories have been artificially imposed on a contin-
uum of depression risk,’®! such case-control analyses
may have limitations. For example, simulations stud-
ies demonstrate that for common phenotypes (i.e., with
prevalence greater than 10%), the quantitative trait ap-
proach may have power advantages under certain con-
ditions in population-based samples.”) GWAS have
also neglected the role of gene-environment interac-
tion (GxE),!'”! which many believe contributes to the
etiology of depression.!''>1?] Previous GxE studies have
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text of GWAS for psychiatric phenotypes are needed
and may be informative for identifying novel genomic
loci.l'”- 18 Indeed, GxE studies using genome-wide data
for other complex phenotypes have revealed genotype—
phenotype associations not apparent in genetic main ef-
fect analyses.[19-21]

Further, genetic studies of depression and other psy-
chiatric phenotypes have almost exclusively comprised
samples of European ancestry, leaving racial/ethnic mi-
norities underrepresented in psychiatric genetics re-
search. Extending genetic association studies to more di-
verse racial/ethnic populations—especially of women—
is therefore needed. These studies are likely to be in-
formative, as depression appears at least as heritable
(around 40%) among African Americans!?>?3 and His-
panics *# compared to European Americans.!!! Such ex-
tensions are also important given known racial/ethnic
(as well as sex) disparities. For example, epidemio-
logical studies have observed lower lifetime preva-
lence estimates for major depressive disorder (MDD)
among non-Whites,?’! despite a higher burden of social-
environmental adversity from stressful life events,?l
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discrimination,?”-28 and lower socioeconomic status. )

Epidemiological studies have also consistently showed a
twofold elevated risk of MDD in women compared to
men.B3

Here, we aimed to address these limitations by con-
ducting a GWAS of depressive symptoms and perform-
ing a genome-wide by environment interaction study
(GWEIS), sometimes referred to as genomewide inter-
action scans, using data from a large population-based
epidemiological sample of African American and His-
panic/Latina women drawn from the Women’s Health

Initiative (WHI).

METHODS AND MATERIALS

OVERVIEW

As described elsewherel3:3%) (www.whi.org), the WHI consists of
an observational study (WHI-OS) and randomized clinical trial (WHI-
CT). The WHI-OS prospectively followed 93,676 postmenopausal
women ages 50-79 recruited from 40 clinical centers in the United
States between 1993 and 1998. The WHI-CT enrolled 68,132 post-
menopausal women of the same age and between the same time pe-
riod to participate in one of three prevention trials: (1) hormone
therapy; (2) dietary modification; and (3) calcium/vitamin D supple-
mentation. We analyzed data from women genotyped as part of the
WHI SNP Health Association Resource (SHARe), a sub-study of self-
reported minority women in WHI (z = 7,480 African American and
3,352 Hispanic/Latina women). All participants consented to be in-
cluded in studies for general research use. Data were downloaded
from the database of Genotypes and Phenotypes (dbGaP; accession
#phs000200.v9.p3).

PHENOTYPE DEFINITION

Depressive symptoms were assessed at enrollment using total scores
from a six-item version of the Center for Epidemiological Studies of
Depression Scale (CES-D),13%] a widely-used measure of depressive
symptoms in epidemiological studies. The six-item CES-D captured
core symptoms of depression in the past week, including anhedonia,
depressed mood, and behavioral symptoms (e.g., felt depressed; sleep
was restless; enjoyed life; had crying spells; felt sad; felt people disliked
you). The six-item scale correlates highly with the full 20-item CES-D
(r = 0.88).%] Brief versions of the CES-D correlate highly in older
adults with diagnoses of MDD obtained from structured interviews.34

As CES-D scores in this population-based sample could have been
influenced by antidepressant medication use, we used a nonparametric
imputation algorithm developed in a previous GWAS of depressive
symptoms!® to adjust the CES-D score of women taking antidepres-
sants (as determined by pill bottles women brought to the baseline
interview). This algorithm, which increased the CES-D score for all
antidepressant users, was based on one used to adjust blood pressure
for persons on antihypertensive medications!**! (see Supporting Infor-
mation).

We tested for statistical GxE interaction with two environmen-
tal exposures—stressful life events and social support—both of which
were shown to correlate with depressive symptoms in WHIB?! and
numerous other studies.>* These two social-environmental exposures
were measured at enrollment, concurrently with depressive symptoms.
Stressful life events were assessed using a scale modified from the
Almeida County Study,P738 which asked women to indicate whether
they had experienced 11 different major losses or traumatic events in
the past year (see Supporting Information for specific items). Items
were summed to create a total count of the number of past-year stres-

sors among those with complete data on all stressors (ranging from 0
to 11). Social support was assessed using nine items from the 19-item
Medical Outcome Survey.?”) We summed across these items to obtain
a measure for level of perceived social support.

SNP GENOTYPING AND IMPUTATION

All participants were genotyped using the Affymetrix 6.0 chip de-
signed to human genome build 36. Genotyping, on all samples plus
2% blinded duplicates, was performed at Affymetrix, Inc., Santa Clara,
CA. A total of 720,101 (African Americans) and 709,042 (Hispan-
ics/Latinas) SNPs passed preimputation filters.

Quality control procedures were performed at the Fred Hutchin-
son Cancer Research Center (FHCRC) in Seattle, WA. As described
elsewhere (refer to* and Supporting Information), the WHI GAR-
NET Coordinating Center (www.garnetstudy.org) performed the im-
putation using the 1000 Genomes Interim reference panel (release
December 2010) and BEAGLE software version 3.3.1.[41]

QUALITY CONTROL (QC) OF SNPS AND SAMPLES

In addition to the QC standards imposed by WHI, we additionally
excluded SNPs with a MAF of <2% or imputation quality score <
72 = 0.80. Population stratification was assessed by WHI investiga-
tors using a principal components analysis estimated by the program
EIGENSTRAT.™ A total of 61 genetic outliers were removed from
the African American analysis based on their PCA scores. After QC,
10,771 women (7,419 African American and 3,352 Hispanic/Latina
women) were available for analysis. Allele dosages (meaning the prob-
ability of the three possible genotypes), rather than hard-called or “best
guess” genotypes, were used for both the GWAS and GWEIS analyses.

STATISTICAL ANALYSES

GWAS Analysis. We performed a GWAS, using PLINK ver-
sion 1.07,[ separately for African Americans and Hispanics/Latinas.
We used linear regression for all analyses, modeled each SNP addi-
tively, and used the standard 5 x 107% as our threshold for statistical
significance. After obtaining GWAS results, SNPs were clumped ac-
cording to linkage disequilibrium (LD) to identify independent loci
represented by a single best SNP.*3] This clump procedure used the
following thresholds to identify independent SNPs: (1) SNPs that had
LD#? > 0.25; and (2) SNPs that were within 250 kb. We also analyzed
SNPs on the X chromosome.

Both GWAS analyses (and the GWEIS, described below) adjusted
for the following covariates, measured at baseline: age, income, educa-
tion, marital status, and four principal components adjusting for pop-
ulation structure.[*] These covariates were included because each was
associated with depressive symptoms in either the SHARe or larger
WHI cohort,??l and prior studies have suggested inclusion of co-
variates in GWAS of common phenotypes may increase power.*
Quantile-quantile (QQ) and Manhattan plots were generated using
R.[¥] Regional association plots were generated using Locus Zoom.[*]
Inverse variance weighted fixed-effect meta-analyses were conducted
using METAL (http://www.sph.umich.edu/csg/abecasis/metal/;[*7)).

GWEIS Analysis. We performed the GWEIS using
probABEL.#8l Both stressful life events and social support
were modeled separately using a categorical variable derived by
taking quartiles of the total score distribution (0 = first quartile; 1 =
second quartile; 2 = third quartile; 3 = fourth quartile). The lowest
quartile group (0) indicated the lowest social-environmental risk
group, whereas the highest quartile group (3) indicated the highest
social-environmental risk group. We used quartiles to facilitate
interpretation and address the skewed distribution of these variables;
categorization (into four or more categories) does not result in the loss
of information (and power) that occurs when continuous variables are
dichotomized.*”! We tested for GxE by including dummy variables
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for quartile group as well as a SNP by quartile-group (treated as
ordinal) interaction term in the model. We used a Bonferroni
correction to establish a significance threshold accounting for
multiple testing of two environmental exposures (@ = 2.5 x 10~%). To
reduce the likelihood of spurious GxE findings, we used model-robust
estimates of standard errors (also known as sandwich standard
errors)P’ in all tests of GxE. Robust variance estimates can reduce
the possibility of inflated Type I errors found for GxE effects if the
environmental main effect is misspecified or if there is departure
from the presumed linear model.F1=33] P-values corresponding to the
interaction term (in the multiple regression model) were calculated in
R based on a Wald chi-square test.

REPLICATION

We sought replication of top GWAS findings (P < 1 x 1079) in
each sample using data from four independent cohorts (see Support-
ing Information); two cohorts (HRS and HCHS/SOL) were also used
to replicate the GWEIS results. For the African American replica-
tion, we analyzed data from African American women in the Health
and Retirement Study (HRS; 7 = 1,231; mean age 62.09),°%°%] where
depressive symptoms were measured using an 8-item version of the
CES-D, social support was measured through three items asking about
support received from a spouse, children, family, and friends, and
stressful life events were measured through a composite measure de-
veloped to most closely approximate the discovery analysis. We also
analyzed data from African Americans in the Grady Trauma Project
(GTP; 7 = 2,010 women ages 18-65),06 where depressive symptoms
were assessed using the Beck Depression Inventory.’”] For the His-
panic/Latino replication, we analyzed data from the Hispanic Commu-
nity Health Study/Study of Latinos (HCHS/SOL; » = 3,371 women
ages 50-76), where depressive symptoms were measured by a 10-item
CES-D, social support was measured through the 12-item version of
the Interpersonal Support Evaluation List,*® and stressful life events
was assessed through a composite measure designed to match the dis-
covery sample. We also assessed top GWAS findings for both His-
panics and African Americans in the Cohorts for Heart and Aging
Research in Genomic Epidemiology (CHARGE Consortium), which
performed the largest meta-analysis GWAS of depressive symptoms to
date using 17 European-ancestry population-based studies (n = 51,258
individuals) of older adults where depressive symptoms were measured
through the CES-D.[¢!

SECONDARY ANALYSES

We performed four secondary analyses. First, we conducted two
sets of meta analyses to determine the degree to which the top GWAS
SNPs (P < 10~%) obtained in African Americans also showed evidence
of nominal association in Hispanics/Latinas and vice versa. Second, we
reran the GWAS in each sample after additionally adjusting for both
environmental exposures, as both stressful life events and social support
were found to make large and unique contributions to the variance in
depressive symptoms. Third, we performed an analysis using genome-
wide complex trait analysis (GCTA), which uses restricted maximum
likelihood (REML) to obtain an estimation of the additive effect of
common variants or “SNP-chip heritability.”**) We conducted these
analyses, focusing on depressive symptoms, stressful life events, and
social support separately, to evaluate the unique genetic contribution
to these phenotypes and the potential presence of gene—environment
correlation. We also examined the genetic contribution to depressive
symptoms after adjusting for each of these environmental exposures
individually. These analyses were performed only in African Amer-
icans, as a power calculation indicated the Hispanic/Latino sample
would be underpowered to detect SNP heritability estimates in the
range reported in previous studies of European Americans (ranging
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from 211901 t0 32% (61 for major depressive disorder; MDD). We also
performed a bivariate REML analysis to determine the genetic cor-
relation between depressive symptoms and these two environmental
exposures.[?] Finally, to evaluate the strength of our findings given
the skewed distribution of our outcome, we repeated the top GWAS
(P<1x107%) and GWEIS (P < 1 x 1079 tests of association using a
nonparametric bootstrap. For the top GWAS SNPs, we fit a linear re-
gression on 1,000 bootstrap samples using the boot package in RI63:64]
and compared the effective sizes (betas) from the bootstrap samples to
the betas obtained in the original analysis for each top SNP. For the
top GWEIS SNPs, we fitlinear regressions to 5,000 datasets simulated
under the null hypothesis®®! and generated P-values for each top SNP.
These P-values represent the number of betas that were more extreme
than the beta obtained in the original analysis divided by 5,000 repli-
cates. A significant P-value therefore indicates that the GxE interaction
is significant at that level.

RESULTS

DISCOVERY SAMPLE: GWAS

There were 7,179 African American and 3,138 His-
panic/Latina women in the analysis. See Supporting In-
formation Table S1 for sample demographic characteris-
tics. Depressive symptoms scores were slightly higher in
Hispanics/Latinas (mean = 3.27; sd = 3.20) and skewed
toward lower values (skew = 1.22; kurtosis = 1.24), par-
ticularly in African Americans (mean = 2.52; sd = 2.71;
skew = 1.55; kurtosis = 2.97). However, as linear regres-
sion is robust to minor violations of normality!®®" and
tests of GxE are sensitive to changing the scale of the
phenotype,”) we did not perform any transformations.

Manhattan and QQ plots are shown in Supporting
Information Fig. S1. As shown in the QQ plot, there was
no evidence of inflation in either the African American
(A = 1.004, median = 0.458) or Hispanic/Latina (A =
0.998, median = 0.455) GWAS.

No SNPs achieved genome-wide significance in either
sample (Table 1). The peak signal in African Americans
(P=5.75 x 107®) was for an imputed SNP rs73531535
located 20 kb from GPR139 (the G protein coupled re-
ceptor 139), although several other SNPs in the region
that also showed support were genotyped (Supporting
Information Fig. S2). The second strongest association
signal in African Americans was observed at rs75407252
(P = 6.99 x 1077), in an intron of CACNA2D3, which
encodes a voltage-dependent calcium channel subunit
(Supporting Information Fig. S3).

In Hispanics/Latinas, the peak signal (P = 2.44 x
10~7) was for an imputed SNP rs2532087 located ap-
proximately 27 kb away from CD38 (Supporting Infor-
mation Fig. S4). The second strongest association signal
was for the imputed SNP rs4542757 (P =7.31 x 1077)
located in an intron of DCC (deleted in colorectal can-
cer; Supporting Information Fig. S5). All GWAS results
at P < 1 x 10~" are shown for African Americans (Sup-
porting Information Table S2) and Hispanics/Latinas
(Supporting Information Table S3). No SNPs achieved
genome-wide significance on the X chromosome for ei-
ther sample (Supporting Information Table S4).
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REPLICATION SAMPLES: GWAS

Sixteen SNPs from the African American analysis
and 18 SNPs from the Hispanic/Latina analysis with
P <1 x 10~ were evaluated in four independent sam-
ples. For the African American replication (Table 2), one
SNP was nominally significant in the HRS (rs418207; P
= 0.015), though was not statistically associated after
correction for multiple testing (@ = 0.003). This SNP
showed the same direction and magnitude of effect in
WHI and HRS and is intronic to SRGAP3, the gene
that encodes the enzyme SLIT-ROBO Rho GTPase-
activating 3.

In the Hispanic/Latina replication (Table 3), the peak
WHI signal (rs2532087) also had the lowest P-value of
the 18 SNPs in HCHS/SOL (P = 0.00964), though this
result was not significantly associated after multiple test-
ing correction (¢ = 0.003). However, the direction and
effect size were nearly identical in both the discovery and
replication samples (WHI g = 0.54; HCHS/SOL g =
0.56). The Hispanic/Latina discovery and HCHS/SOL
replication results were also highly concordant, with
72% of linear regression f coefficients (13 out of 18
SNPs) yielding the same direction of effect (sign test P =
0.05). None of the top GWAS findings in African Amer-
icans or Hispanics/Latinas were significantly associated
with depressive symptoms in the CHARGE consortium
of European Americans (refer to Supporting Informa-
tion Table S5).

DISCOVERY SAMPLE: GWEIS

Women in each sample reported a similar number of
stressful life events (African American mean =2.15,sd =
1.57; Hispanic/Latina mean = 2.13, sd = 1.68) and lev-
els of social support (African American mean = 35.29,
sd = 7.63; Hispanic/Latina mean = 34.27, sd = 8.92).
The number of stressful life events and depressive symp-
toms were positively associated in both African Americans
(* = 0.10; P < 0.001) and Hispanics/Latinas (©* =
0.10; P < 0.001). Social support was negatively associated
with depressive symptoms in both African Americans (7
= 0.09; P < 0.001) and Hispanics/Latinas (+* = 0.15;
P < 0.001).

There was no evidence of genomic inflation for the
African American stressful life events (A = 0.99) and so-
cial support analyses (A = 1.02) or the Hispanic/Latina
stressful life events (A = 1.01) and social support analyses
(A = 1.03) (Supporting Information Figs. S6 and S7).

One association signal was genome-wide significant
(rs4652467; P = 4.10 x 107'%) in African Americans for
the stressful life events GWEIS (Table 4). This SNP,
located within 20 kb of CEP350, was imputed, as were
other SNPs in the region with P < 2.4 x 10~% (Fig. 1).
The second strongest signal in African Americans was
1rs7275997 (P=1.22 x 1077), a genotyped intronic SNP
located in TMPRSSI5 (transmembrane protease, serine
15; Supporting Information Fig. S8). The GWEIS of
social support in African Americans did not yield any
genome-wide significant results (Table 4). The top two
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loci were 1577966298 (P = 2.43 x 10~7; Supporting In-
formation Fig. S9) and rs6419121 (P = 3.98 x 107,
Supporting Information Fig. $10).

In Hispanics/Latinas, we did not find any genome-
wide significant association signals for either GWEIS
(Table 5). The top two loci in the GWEIS of stress-
ful life events were rs58707171 (P = 3.02 x 1077) and
156579218 (P = 4.94 x 10~7) (Supporting Information
Fig. S11). The top two loci in the GWEIS of social sup-
portwerers35612712 (P=3.42 x 10~7) and rs61973969
(P =9.41 x 1077) (Supporting Information Fig. S12).

REPLICATION SAMPLES: GWEIS

No top variants were significant in any replication

sample (Table 6).

SECONDARY ANALYSES

The top loci in African Americans did not have sim-
ilarly low P-values in Hispanics/Latinas and vice versa
(see Supporting Information). Rerunning the GWAS
after including the environmental exposures did not
systematically change the results (see Supporting Infor-
mation). SNP heritability estimates for depressive symp-
toms and the environmental exposures were low (less
than 10%) when each was examined on its own and only
significant for stressful life events, after adjusting for co-
variates (Table 7). The numerically largest and statis-
tically significant estimate was found for stressful life
events (8%). Interestingly, a very large genetic corre-
lation was detected in the bivariate REML for depres-
sive symptoms and stressful life events (rG = 0.95; P =
0.04) after adjusting for covariates, suggesting that the
genetic influences on depressive symptoms and stress-
ful life events are largely shared. Indeed, after adjusting
for each environmental measure in the REML analy-
sis, no significant heritable signal for depressive symp-
toms remained. The GWAS and GWEIS results using
a nonparametric bootstrap were similar to our original
findings (see Supporting Information), suggesting our
results were not sensitive to distributional assumptions.

DISCUSSION

This study involved two major innovations in efforts
to identify the genetic basis of depression. First, to our
knowledge, this was the first genome-wide GxE analy-
sis of depression. Prior GxE studies have focused on a
relatively limited set of candidate gene polymorghisms,
many of which have showed mixed results.!%%) Sec-
ond, our study was also the largest GWAS of depres-
sive symptoms conducted specifically in African Amer-
icans and Hispanics/Latinas. To our knowledge, only
one prior GWAS was conducted among these groups;
this study had a much smaller sample (African Ameri-
cansz = 1,603; Hispanics » = 1,443) and did not examine
GxE.[6%)

We highlight three findings. First, although no

genome-wide significant loci were detected in our
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Figure 1. Regional association plot for the top SNP (rs4652467) identified in the African American genome-wide by envi-
ronment interaction study (GWEIS) of stressful life events. The regional association plot was generated using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). We present results for the African American reference panel only as the SNP was monomorphic
in Europeans (100% G allele). The left-side y-axis refers to the log of the P-value corresponding to the test of association between each
SNP (denoted as a colored dot) and stressful life events (in the test of GxE) and levels of depressive symptoms. SNPs are colored based
on the level of linkage disequilibrium (LD) between each SNP and the index SNP. 72 values are determined based on the HG19/1000
Genomes (March 2012 build) data. The index SNP (rs4652467, purple diamond) and its closest neighbors (shown in orange) are imputed.

GWAS, three of the strongest signals were in genes pre-
viously implicated in depression-related phenotypes. In
African Americans, our top SNP was located 20 kb from
GPR139. Recent studies show that GPR139 encodes a
highly conserved G-protein-coupled receFtor whose lig-
ands are tryptophan and phenylalanine.””) Expression
of GPR139 appears to be restricted to the central sys-
tem and evidence from mouse studies suggests that it is
specifically expressed in the lateral habenula and septum,
two regions previously implicated in the pathophysiol-
ogy of depression.l’!l Based on these results, Bonaven-
ture and colleagues suggested that GRP139 may mediate
the well-established depressogenic effects of tryptophan
depletion.l’? Our second best SNP in African Americans
was located in a calcium channel gene (CACNA2D3).
Variants in calcium channel signaling genes have been
associated with MDD and other psychiatric disorders in
large-scale genome-wide association studies.l’”7*] How-
ever, the CACNA2D3 variant did not show evidence
of association in either the GTP or HRS replication
samples. In the analysis of Hispanics/Latinas, the sec-
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ond strongest signal was located in DCC (deleted in col-
orectal cancer), which encodes the netrin-1 receptor.!’*
DCC regulates transmembrane signaling receptor activ-
ity and is mutated or downregulated in colorectal can-
cer and esophageal carcinoma. Manitt and colleagues
recently found DCC signaling aids in establishing me-
dial prefrontal cortex dopamine synaptic connectivity
and that higher expression of DCC may be linked to
suicide.””) The DCC variant, however, was not associ-
ated with depressive symptoms in our replication sam-
ple. However, the DCC variant (as well as other top loci)
showed similar directions of effect across the discovery
and replication results, suggesting that our study may
have been underpowered. Indeed, a post-hoc power cal-
culation suggested we had poor power among the top
results (P < 1 x 107°) to detect the effect sizes ob-
served given our discovery sample sizes (African Ameri-
cans = 7,179; Hispanics = 3,138). Specifically, the aver-
age power among the top SNPs was 0.26 in the African
American GWAS and 0.23 in the Hispanic discovery
GWAS. Thus, it appears that even larger samples sizes



SNP x environment
interaction term

SNP main effect

TABLE 5. Genome-wide by environment interaction study (GWEIS) results for the top loci (P < 1 x 107°) in Hispanics
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TABLE 6. Replication of genome-wide by environment interaction study (GWEIS) results for the top loci (P < 1 x

107%) in African Americans and Hispanics

SNP x environment

SNP main effect interaction term
SNP Chr Position G/1 Info MAF Al A2 Freql B SE P-value B SE P-value
African Americans
Stressful Life Event Results (n = 952)
rs4652467 1 180097705 1 0.919  0.029 A G 0.971 0.143  0.310  0.645 —-1.227  0.765 0.109
rs7275997 21 19663487 1 0.999  0.176 A G 0.176 —-0.242  0.151  0.109 0.124  0.279 0.655
rs28377528 7 153884444 1 0.960  0.439 A G 0.439 —-0.018 0.116 0.878 0.074  0.206 0.718
rs2852310 18 43093004 1 0.961 0.028 A G 0.972 0.192  0.273  0.483 0.660 0422 0.118
rs12183135 6 151353805 1 0.953  0.025 C G 0.975 —-0.693  0.374 0.064 —0.035 0.889 0.969
Social Support Results (7 = 952)
rs77966298 2 10984514 I 0.995 0.027 A G 0.027 0.177  0.686  0.796 -0.073 0319 0.820
rs6419121 4 88490040 I 0994 0.177 C G 0.823 —-0.136 0.259 0.598 0.105  0.131 0.422
rs10836421 11 35581792 I 0.998 0.284 A G 0716 0.325  0.193  0.092 —0.166  0.100 0.098
rs78012311 21 33634345 I 0.995 0.082 C G 0918 0.470  0.343  0.171 -0.243  0.176 0.167
Hispanics
Stressful Life Event Results (n = 1,117)
rs58707171 4 36317832 I 0992  0.040 A C  0.960 0.374 0413  0.365 —0.771  0.788 0.328
rs6579218 20 33709846 I 0997 0141 G C 0.141 0.554 0.241  0.022 0.210  0.411 0.609
rs10227305 7 3272267 G 1 0.196 A C 0.804 0.115 0.211  0.586 0.233  0.362 0.521
Social Support Results (z = 1,117)
rs35612712 4 187347203 I 0999 0401 T C 0401 -0.026 0.174 0.883 —0.170  0.268 0.525
rs61973969 13 96689182 I 0998 0.035 T C 0035 —0.118 0458 0.797 0.467  0.706 0.509

The African American replication was performed in HRS, Health and Retirement Study. The Hispanic/Latino replication was performed in
HCHS/SOL, Hispanic Community Health Study/Study of Latinos. The Bonferroni adjusted « level in these analyses was 0.05/9 = 0.006. Robust

(sandwich) standard errors were used.

exposure, though modest on their own, were highly over-
lapping in this sample. This finding could be an artifact
of the correlated nature of these variables when assessed
in cross-sectional studies. Indeed, stressful life events (»
= 0.32) and social support (» = 0.30) were modestly cor-
related with depressive symptoms, and thus these GCTA
results could reflect shared genetic contribution to self-
reported measures. Future studies are needed to replicate
these findings and determine the impact of this degree of

gene-environment correlation (as well as environment-
depression correlation) for studying GxE.

Another area for future research relates to whether
and how to adjust for use of antidepressant medica-
tions in studies of depressive symptoms. In the cur-
rent study, we followed the precedent set by the
CHARGE consortium,!¢) which conducted the largest
meta-analysis of depressive symptoms to date, and used
an algorithm to modify our depressive symptom score

TABLE 7. Results of genome-wide complex trait analysis based on the GREML method

Model 1 Model 2

V(G)/Vp SE P V(G)/Vp SE P
Depressive symptoms 0.05 0.04 0.07 0.04 0.04 0.16
Stressful life events 0.08 0.04 0.02 0.06 0.04 0.06
Social support 0.04 0.04 0.13 0.03 0.04 0.25
Depressive symptoms, controlling for stress 0.03 0.04 0.18 0.02 0.04 0.29
Depressive symptoms, controlling for support 0.04 0.04 0.11 0.03 0.04 0.19

rG SE p rG SE p
Depressive symptoms and stressful life events 0.95 0.32 0.01 0.97 0.48 0.04
Depressive symptoms and social support —0.80 0.45 0.08 —0.79 0.76 0.21

V(G)/Vp = SNP heritability estimate.
rG = bivariate REML analysis.

Model 1: Adjusted for age, principal components, and imputation group.
Model 2: Adjusted for Model 1 covariates and income, education, marital status.

All phenotypes were treated as continuous measures.

P-values for the bivariate REML analysis are one-sided and test whether the genetic correlation between depressive symptoms and each of the two

environmental exposures is significantly different from zero.
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to account for medication use. By harmonizing our de-
pressive symptoms phenotype to theirs, we aimed to fa-
cilitate future replication efforts and increase interpreta-
tion of results across individual studies. However, there
are certainly many alternative approaches, such as con-
ducting the GWAS and GWEIS analyses after excluding
medication users, or accounting for medication use us-
ing alternative adjustment algorithms (of note, including
antidepressant medication use would not have been ap-
propriate, for reasons outlined in the Supporting Infor-
mation). Simulation studies are needed to fully evaluate
the strengths and drawbacks of alternative approaches.
Such studies could evaluate the extent to which differ-
ent conditions (e.g., the percentage of the sample taking
medications, the shape of the distribution of the out-
come, the average effect sizes for the efficacy of medica-
tions, and differences in the distribution of outcome by
medication use) produce different GWAS and GWEIS
effect estimates.

As noted, future studies pursuing genome-wide envi-
ronment interaction will require large samples. In the
absence of a large sample, researchers can use several al-
ternative approaches to GWEIS including: (1) testing for
GxE with replicable variants identified from GWAS; (2)
pursuing two-stage genome-wide GxE®?l; and (3) con-
ducting gene pathway-by-environment interaction anal-
yses (8T or polg?enic risk score-by-environment interac-
tion analyses. (756

Several limitations should be noted. First, the outcome
was based on a brief inventory of depressive symptoms
during the past week, rather than levels of depressive
symptoms captured over a longer period of time. Thus, it
isunclear how long these symptoms lasted. However, the
CES-D has demonstrated excellent psychometric l?roP—
erties, including in predicting DSM-IV diagnoses,***4
and its widespread use in epidemiological studies en-
abled us to conduct discovery and replication analyses.
Future studies of trait or diagnostic measures of de-
pressive symptoms in minority populations are needed.
Second, the social-environmental exposures included in
our GxE analyses were based on retrospective report-
ing and in the case of stressful life events, only captured
the prior year. Thus, our study was not designed to cap-
ture whether genetic variation interacted with stressors
experienced earlier in the lifespan. Prospective studies
examining GxE at different stages of the lifespan are
needed. Moreover, stressful life events and social support
were assessed concurrently with depressive symptoms in
the discovery sample as well as both replications. This
may not be ideal, especially when studying the effects of
stress, as prior work suggests the odds of depression is
greatest in the same month of the stressor.®”) Longitudi-
nal, prospective studies measuring social-environmental
exposures antecedent to and close in time to depres-
sive symptoms are necessary. These study designs are
particularly important, as prior work suggests support
for the 5-HTTLPR GxE, for example, is more consis-
tent when structured interviews of stressful life events
are used instead of self-report questionnaires.®® 5% Fi-

nally, our replication samples were smaller and more
phenotypically heterogeneous than the discovery sam-
ple. For example, the WHI and HRS samples were of
older adults, GTP comprised mostly middle-aged adults,
and HCHS/SOL comprised a broader age range. The
phenotypic measures also varied across these samples.
Unfortunately, these limitations reflect the state of the
field. Harmonizing data for GWAS and GxE analyses
on a large scale in racial/ethnic minority populations
is challenging. Whether our failure to replicate reflects
Type ILerror in the discovery sample or Type II error in
the replication is unknown. By undertaking these anal-
yses, we hope to spark more large-scale epidemiological
studies to incorporate such measures and to study the
genetic determinants of depression in women, who are
more burdened by the disorder than men.
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Description of Discovery and Replication Samples: Sampling, Genotyping, and Statistical Analyses

A. Women’s Health Initiative (WHI) SNP Health Association Resource (SHARe)

As described elsewhere ' (www.whi.org), the WHI consists of an observational study (WHI-OS) and
randomized clinical trial (WHI-CT). The WHI-OS has prospectively followed 93,676 postmenopausal women
ages 50-79 recruited from 40 clinical centers in the United States between October 1 1993 and December 31
1998. The WHI-CT enrolled 68,132 postmenopausal women of the same age and between the same time period
to participate in one of three prevention trials: (1) hormone therapy; (2) dietary modification; and (3)
calcium/vitamin D. We analyzed data from 7,480 African American and 3,352 Hispanic women who were
genotyped as part of the WHI SNP Health Association Resource (SHARe), a sub-study of self-reported
minority women in WHIL

From the WHI cohort, 12,500 African American or Hispanic women were chosen based on appropriate consent
and available DNA to make up the SHARe sample. Participants in both the WHI-OS and WHI-CT components
were included. An initial cohort included 12,156 African American or Hispanic women, divided nearly equally
between WHI-OS (African American N=3869, 45%; Hispanic N=1753, 48%) and WHI-CT (African American
N=4646, 55%; Hispanic N=1888, 52%) components. Of these 12,156 women, there were 99 could not be
genotyped. In addition subjects with call rate<95% (N=16), who were duplicates (N=34) or had a

Y chromosome (N=1) were removed, leaving a cohort of 12,008 women. Only data from the 10,832 (7,480
African American and 3,352 Hispanic/Latina women) consented to be included in studies for general research
use are included in this analysis; data from these women were included in the database of Genotypes and
Phenotypes (dbGaP).

Of note, the inclusion criteria are quite different between observational and clinical trial studies. Indeed,
subjects included in the observational study (OS) are primarily those who did not want to participate in the
clinical trial portion (CT), or who did not meet eligibility criteria. Though in some cases subjects were recruited
directly for the observational study. This distinction is somewhat diluted by the fact that the clinical trial
component is made up of three different clinical trials, each with distinct inclusion criteria, including diet
modification, Vitamin D supplementation, and hormone therapy. Given the significant variation within the
clinical trial cohort, it is less likely that there is a consistent bias introduced because of differences in inclusion
criteria. The difference in inclusion criteria between CT and OS will likely lead to overall differences between
those two groups as a whole. However, in the SHARe cohort, which is split nearly equally between the two
groups (OS and CT), the distinction may contribute to a more representative sample, since subjects who would
meet inclusion criteria are not over represented as they would be if the observational study was a population
cohort.

All participants were genotyped using the Affymetrix 6.0 chip designed to human genome build 36.
Genotyping, on all samples plus 2% blinded duplicates, was performed at Affymetrix, Inc., Santa Clara, CA. A
total of 720,101 (African Americans) and 709,042 (Hispanics) SNPs passed pre-imputation filters. Data
cleaning and harmonization were performed at the Fred Hutchinson Cancer Research Center (FHCRC) in
Seattle, WA. As described elsewhere °, the WHI GARNET Coordinating Center (www.garnetstudy.org)
imputed additional SNPs using the 1000 Genomes reference panel build 37 (release December 2010 interim)
and BEAGLE software version 3.3.1 *. SNPs were selected for imputation based on mapping to build 37 and
meeting several quality filters. Specifically, SNPs with low concordance rates (<98% ascertained from
duplicate samples), and low call rates (<95%) were excluded from imputation and SNPs with minor allele
frequency (MAF) of > 1% and Hardy-Weinberg equilibrium p-values > 0.0001 were included. Imputation was
performed in three groups (two African American groups and one Hispanic/Latina group). Imputation for the
African American group was randomly divided into two groups of roughly equal size to minimize computation
time. A combined African and European panel was used to impute the African American samples. A combined
panel of Asian, European, African, and American samples was used to impute the Hispanic/Latina sample.




Allele dosages (the probability of each of the three genotypes, reflecting the level of certainty in the genotype
prediction) were imputed for autosomes (7,500,448 imputed SNPs in Hispanics; 8,731,206 imputed SNPs in
African Americans); and the X chromosome. After filtering, the total number of SNPs passing our filters was
similar for African American (5,489,102) and Hispanic/Latina women (5,297,172).

Both GWAS analyses (and the GWEIS) adjusted for the following covariates, measured at baseline: age (ages
50-59- referent; ages 60-69; ages 70-79), income (1=less than 19,000-referent; 2=20,000-49,000; 3=50,000 and
above; 4=missing), education (1=less than high school-referent; 2=high school/vocational technical training;
3=some college or Associates degree; 4=college degree; S=graduate school or degree; 6=missing), marital
status (1=never married-referent; 2=divorced/separated; 3=widowed; 4=married/married like relationship;
5=missing), and four principal components generated by the WHI GARNET Coordinating Center using
EIGENSTRAT ° to adjust for population structure °. In the analyses with African Americans, we also adjusted
for imputation group (group 1 versus group 2) as the imputation was conducted in two groups.

B. Grady Trauma Project (GTP)

The Grady Trauma Project (GTP) is a cross-sectional study that has genotyped approximately 4000 individuals
and collected phenotype data on multiple psychiatric disorders, including post-traumatic stress disorder, Major
Depressive Disorder, as well as exposure to child trauma °. GTP participants are predominately urban, low
socioeconomic status adults (mean age 40 years) of African American ancestry with high rates of current PTSD
(estimated at 30%). Participants were recruited from waiting rooms in the gynecology and primary care
medical (non-psychiatric) clinics at Grady Memorial Hospital, a publicly funded hospital in Atlanta, Georgia.
To be eligible for participation, participants had to be between 18-65 years of age, not actively psychotic, and
able to give informed consent. After signing an informed consent approved by the Emory Institutional Review
Board, trained research assistants administered the interview consisting of questionnaires. The interview took
45-75 minutes to complete. Additional details about the cohort are available here:
http://gradytraumaproject.com

GTP participants provided a blood and/or saliva sample (Oragene saliva kits; DNAGenotek, Ottawa, Ontario,
Canada). DNA was extracted from saliva using the Agencourt DNAdvance Nucleic Acid Isolation Kit
(Beckman Coulter, Inc., Brea, CA), or from blood using either the E.Z.N.A. Mag-Bind Blood DNA Kit (Omega
Bio-Tek, Inc., Norcross, GA) or ArchivePure DNA Blood Kit (5 Prime, Inc, Gaithersburg, MD). Genome-wide
genotyping was conducted using Illumina’s Omnil-Quad BeadChip, which captures 1,011,219 individual SNPs.
Genotypes were then called using Illumina’s GenomeStudio software. The quality control parameters for
retaining SNPs and subjects were: SNP missingness < 0.05 (before sample removal); subject missingness <
0.02; autosomal heterozygosity deviation (imbreeding coefficient:| Fhet | < 0.2); SNP missingness < 0.02 (after
sample removal); differential missingness between cases and controls < 0.02; and Hardy-Weinberg equilibrium
(P > 106 in controls or P > 10—10 in cases).

Genotype imputation was performed using the pre-phasing/imputation stepwise approach implemented in
SHAPEIT / IMPUTE2 (imputing chromosomal chunk size of 3 Mb using default parameters). The imputation
reference set consisted of 2,186 phased haplotypes from the full 1000 Genomes Project dataset (August 2012,
30,069,288 variants, release “v3.macGT1”

http://mathgen.stats.ox.ac.uk/impute/data_download 1000G_phasel integrated.html). After imputation, SNPs
with high imputation quality (INFO >0.8) and low missingness (<1%) were identified for further quality control.
After linkage disequilibrium pruning (r* > 0.02) and frequency filtering (MAF > 0.05), there were 100,151
autosomal SNPs. This SNP set was used for robust relatedness testing and population structure analysis.
Relatedness testing was done with PLINK, and among pairs of subjects with PI HAT > 0.2, one member of
each pair was removed at random after preferentially retaining post-traumatic stress disorder (PTSD, the
original study phenotype) cases over controls. Principal component analysis was done with the same collection
of autosomal SNPs. Further quality control of the imputed data included INFO > 0.1 and MAF > 0.005.




In the female GTP sample, we sought to replicate top findings from the GWAS (p<1x107) using linear
regression under an additive model. After removing individuals receiving treatment for schizophrenia (N=127),
the GTP GWAS analyses adjusted for the following covariates: age (quartiles: ages 18-25- referent; ages 26-37;
ages 38-50, ages 51-65), income per month (1=less than 499-referent; 2=500-999; 3=1000-1999; 4=2000 or
more), education (1=less than high school-referent; 2=high school graduate/GED; 3=some college/technical
school graduate;4=college graduate; S=graduate school or degree), marital status (1=single or never married-
referent; 2=married; 3=divorced/separated; 4=widowed; S5=domestic partner). In addition, the top 5 principal
components were included as covariates to adjust for population structure.

C. Hispanic Community Health Study/Study of Latinos (HCHS/SOL)

The Hispanic Community Health Study (HCHS)/Study of Latinos (SOL) is a community-based prospective
cohort study of 16,415 self-identified Hispanic/Latino persons (aged 18-74 at screening) from randomly
selected households in four U.S. field centers (Chicago, IL; Miami, FL; Bronx, NY; San Diego, CA) with
baseline examination (2008 to 2011) and yearly follow-up by telephone for at least three years. The
HCHS/SOL cohort includes participants who self-identified as having Hispanic/Latino background, the largest
groups being Central American (n=1,730), Cuban (n=2,348), Dominican (n=1,460), Mexican (n=6,471), Puerto-
Rican (n=2,728), and South American (n=1,068). The goals of the HCHS/SOL are to describe the prevalence
of risk and protective factors for chronic conditions (such as diabetes, pulmonary disease, and cardiovascular
disease), and to quantify mortality and disease exacerbation over time. The baseline clinical examination ’
included comprehensive biological (e.g., anthropometrics, blood draw, oral glucose tolerance test, ankle
brachial pressure index, electrocardiogram), behavioral (e.g. dietary intake, physical activity, overnight sleep
exam, tobacco and alcohol use), and socio-demographic (e.g., socioeconomic status, migration history)
assessments.

The sample design and cohort selection has been previously described *. Briefly, a stratified two-stage area
probability sample of household addresses was selected in each of the four field centers. The first sampling
stage selected census block groups, and the second stage selected households within each block group. Both
stages oversampled certain strata to increase the likelihood that a selected address yielded a Hispanic/Latino
household. Households were screened for eligibility, and the 45-74 age group was oversampled. The unequal
probabilities of selection in the HCHS/SOL cohort are taken into account by including a trimmed and calibrated
sampling weight as a covariate in the association tests.

HCHS/SOL subjects who consented to have their DNA extracted for genetic studies had blood samples sent to
[llumina Microarray Services for genotyping on the [llumina SOL HCHS Custom 15041502 B3 array. This
array comprised the [llumina Omni 2.5M array (HumanOmni2.5-8v1-1) and additional custom content selected
for HCHS/SOL, including ancestry-informative markers, variants characteristic of Amerindian populations,
known GWAS hits, and other candidate gene markers. Quality assurance/quality control (QA/QC) was
performed by Illumina, LA Biomed, and the HCHS/SOL Genetic Analysis Center (GAC) according to
recommended methods ° to generate recommended SNP and sample-level quality filters. In brief, samples were
checked for annotated versus genetic sex, gross chromosomal anomalies 10 call rates, batch effects, duplicate
sample discordance, Mendelian errors, relatedness, and population structure. 12,803 unique study samples
passed these criteria and were used for association testing. SNPs that passed the [llumina/LA Biomed assay
failure indicator were further checked for Hardy-Weinberg equilibrium, MAF, duplicate probe discordance, and
missing call rate. A total of 2,232,944 SNPs passed both quality and informativeness filters (unduplicated on the
array and polymorphic)

Genome-wide imputation was carried out on all 12,803 samples together using the 1000 Genomes Project phase
1 reference panel '' and IMPUTE2 software '* '°. Genotypes were first pre-phased with SHAPEIT?2 (v2.r644)
and then imputed with IMPUTE2 (v2.3.0). Only variants with at least two copies of the minor allele present in



any of the four 1000 Genomes continental panels were imputed, yielding a total of 25,568,744 imputed variants.
Overall imputation quality was assessed both by looking at the distribution of imputed quality metrics by
different MAF levels and by examining results from the IMPUTE?2 internal masking experiments (as some
genotyped variants were “masked”, meaning removed from the imputation basis).

The following approach was used to simultaneously characterize population structure and relatedness between
individuals within sub-populations, in the presence of admixed individuals.
1. Estimate relatedness using KING-robust '*, which is robust to discrete population structure but not to
admixture or departures from HWE within sub-populations.
2. Use PC-AiR" to find ancestry-representative principal components with the following steps:
a) Partition the sample into a mutually unrelated set and the remaining (relatives of the unrelated set)
b) Perform standard principal components analysis (PCA) on the set of unrelated individuals
c) Predict sample eigenvectors for the set of related individuals based on genetic similarity
3. Re-estimate relatedness using PC-Relate '°, which uses sample eigenvectors to provide unbiased kinship
coefficients in the presence of population structure, admixture and HWE departures.
4. Repeat steps 2-3 to obtain final sets of sample eigenvectors and kinship coefficients .

This procedure identified 19 individuals with primarily East Asian ancestry, who were excluded from analysis
and the above procedure was repeated for the remaining 12,784 samples.

From the HCHS/SOL sample set, 3,371 females aged at least 50 were selected to match the demographics of the
WHI sample set. The GWAS analyses used a linear mixed-effect model to account for the correlations between
individuals due to genetic relatedness (kinship), shared household, and block group. These correlation matrices
were modeled as random effects. The analyses also adjusted for the following covariates as fixed effects:
log(sampling weight), field center, age (decades: ages 50-59- referent; ages 60-69; ages 70-76), education (1=no
high school diploma or GED- referent, 2=at most a High school diploma or GED, 3=greater than high school
(or GED) education, 4=bachelors degree, S=masters, professional, or doctorate degree), marital status
(1=single- referent, 2=married or partnered, 3=divorced or separated, 4=widowed). In addition, the top 5
principal components were included as covariates to adjust for population stratification. Income was not
included due to high levels of missing data.

D. Health and Retirement Study (HRS)

The Health and Retirement Study (HRS) is a longitudinal panel study that surveys a representative sample of
approximately 20,000 Americans over the age of 50 every two years. The study collects information about
income and wealth, health and use of health services, cognition and physical functioning, work and retirement,
and family connections ' '®. DNA was extracted from buccal swabs or saliva collected during a face-to-face

interview in the respondents' homes. These data represent respondents who provided DNA samples and signed
consent forms in 2006 (Phase 1), 2008 (Phase 2), and 2010 (Phase 3).

Respondents were excluded from this analysis if they were male, less than 40 years of age, had a low cognitive
score (equivalent of MMSE < 22), or had missing genotype or phenotype data. A total of 1231 African
Americans were included in the GWAS analysis. Average age at assessment was 62.09 years (sd=7.84). A
total of 129 (10.48%) were using antidepressant medications, which were assessed from self-reported use of
medications for depression. The GWEIS analysis included 952 respondents, where mean age was 62.60
(sd=7.71) and 95 (9.98%) were using antidepressant medication.

DNA was collected either from buccal swabs and extracted using the Qiagen Autopure method (Phase 1
samples), or from saliva samples extracted with Oragene (Phase 2 and Phase 3 samples). The DNA samples
were genotyped at the Center for Inherited Disease Research (CIDR) using the [llumina HumanOmni2.5 array.
DNA samples from Phases 1 and 2 were called together, and DNA samples from Phase 3 were called



subsequently. GenomeStudio version 2011.2, Genotyping Module 1.9.4, and GenTrain version 1.0 were used
for all genotype calling. A total of 12,507 subjects from Phase 1-2 and 3,175 subjects from Phase 3 were
successfully genotyped by CIDR. The Genetics Coordinating Center of the University of Washington
subsequently applied quality assurance / quality control methods ° to generate recommended SNP and sample
level quality filters. In brief, samples were checked for annotated versus genetic sex, gross chromosomal
anomalies '°, relatedness and population structure, missing call rates, batch effects, duplicate sample
discordance, and Mendelian errors. At the SNP level, checks were performed for Hardy-Weinberg equilibrium
(separately within subsamples of non-Hispanic whites and African Americans), MAF, duplicate probe
discordance, and missing call rate.

Genome-wide imputation was carried out using the 1000 Genomes Project phase 1 reference panel '' and
IMPUTE2 software '>'*. A total of 15,620 samples were imputed together (12,505 Phase 1-2 samples and
3,115 Phase 3 samples) using genotyped SNPs passing the quality filter and representing unique genomic
positions. Genotypes were first pre-phased with SHAPEIT2 and then imputed with IMPUTE2 (v2.3.0). Only
variants with at least four copies of the minor allele present in any of the four 1000 Genomes continental panels
were imputed, yielding a total of 23,070,889 imputed variants. Overall imputation quality was assessed both by
looking at the distribution of imputed quality metrics across the MAF spectrum and by examining results from
the IMPUTE?2 internal masking experiments.

The GWAS and GWEIS analyses adjusted for the following covariates: income (1=<19,000; 2=20,000-49,000;
3=50,000+; 4=missing), age (1=50-60, 2=60-70, 3=70-80), education (1=less than high school, 2=high
school/GED, 3=some college or two year college degree, 4=college degree, 5=graduate degree, 6=missing),
marital status (1=never married, 2=divorced/separated, 3=widowed, 4=married/partnered, S=missing), and the
top 10 PCs. Income, age, education and marital status were treated as categorical variables and PCs were
treated as continuous variables. Both the GWAS and GWEIS replications were conducted using R 3.0.1, where
A1 was the tested allele for GWAS and A2 was the tested allele for GWEIS replication.

E. Adjustment for Antidepressant Medications

As CES-D scores in this population-based sample could have been influenced by antidepressant medication use,
we used a nonparametric imputation algorithm developed in a previous GWAS of depressive symptoms'’ to
adjust the CES-D score of women taking antidepressants (as determined by pill bottles women brought to the
baseline interview). This algorithm made two assumptions: (1) the CES-D score of a woman taking
antidepressants is lower (i.e., indicating fewer depressive symptoms) than would be expected if she were not
taking antidepressants; (2) women with high CES-D scores, on average, respond less to their antidepressant
than women with lower CES-D scores. We therefore replaced the CES-D score of women on antidepressants
(n=429) with the mean depressive symptom score of all persons using antidepressants that had the same or a
higher CES-D score. For example, an antidepressant user with an observed CES-D score of 4 would have a
revised score of 7.11 (derived by taking the average CES-D scores of antidepressant users with a CES-D value
of 4 or greater). Thus, CES-D scores for all antidepressant users were increased through this algorithm (average
difference=2.21). This algorithm was based on one used to adjust blood pressure for persons on
antihypertensive medications *°.

As described in the Discussion section of the paper, there are certainly many alternative approaches. Of note,
we decided not to treat antidepressant medication use as a covariate for the following reasons. There are two
reasons to treat a given variable as a covariate. The first is because it is a precision variable, meaning a variable
that improves the model's prediction of the trait. Thus, by including the precision variable in the analysis, we
are able to reduce the variance in the outcome and increase power (to capture the predictive ability of other
variables in the model). The second is because the variable is a confounder, which in this case would be a
variable that is associated with both the genotype and depressive symptoms. Whether medication use is a
precision variable or a confounder, inclusion of medication use as a covariate means that we then estimate its



association with depressive symptoms conditioned on all other variables in the model. However, the effect of
medication use on depressive symptoms cannot be estimated by the model in this way, since a woman who uses
medications has a reduced depressive symptom score compared to what it would actually be had she not been
using medication.

F. Conduct of the GWEIS Analysis

We performed the GWEIS using probABEL *'. Both stressful life events and social support were modeled
separately using a categorical variable derived by taking quartiles of the total score distribution (O=first quartile;
I=second quartile; 2=third quartile; 3=fourth quartile). The lowest quartile group (0) was used to indicate the
lowest social-environmental risk group, whereas the highest quartile group (3) indicated the highest social-
environmental risk group. We tested for GXE by including dummy variables for quartile group as well as a SNP
by quartile-group (treated as ordinal) interaction term in the model. Thus, the GXE analysis included the SNP
main effect, the environmental main effect (i.e., 3 of the categorical variables, with the omitted group being the
0 quartile group), and a cross-product interaction term corresponding to the test for interaction between the SNP
and an interval variable corresponding to level of quartile group (0,1,2, or 3).

We used a Bonferroni correction to establish a significance threshold accounting for multiple testing of two
environmental exposures (alpha=2.5x10®). To reduce the likelihood of spurious GxE findings, we used model-

robust estimates of standard errors (also known as sandwich standard errors) > in all tests of GXE. Prior work
suggests robust variance estimates can reduce the possibility of inflated Type I errors found for GxE effects if

the environmental main effect is misspecified or if there is departure from the presumed linear model >, P-
values corresponding to the interaction term (in the multiple regression model) were calculated in R based on a
Wald chi-square test.



Description of Phenotypes in Each Sample
A. Depressive Symptoms
Table 1 below summarizes the individual items used to capture depressive symptoms across each of the studies.
The table is organized by the WHI indicators to show where similar items were assessed across each study.

WHI. Depressive symptoms were assessed at enrollment using total scores from a six-item version of the
Center for Epidemiological Studies of Depression Scale (CES-D) *°, which is arguably the most widely-used
measure of depressive symptoms in epidemiological studies. The six item CES-D captured core symptoms of
major depressive disorder (MDD) in the past week, including anhedonia, depressed mood, and behavioral
symptoms (e.g., felt depressed; sleep was restless; enjoyed life; had crying spells; felt sad; felt people disliked
you). These items were combined into a total score, derived by summing the individual items (after reverse
coding item 3); higher scores indicated higher depressive symptoms. The six item scale has been found to
correlate highly with the full 20 item scale (r=0.88) >.

GTP. Depressive symptoms were measured using the Beck Depression Inventory, Second Edition (BDI-IT) */,
which is a 21-item psychometrically validated, widely used, continuous measure of current depressive
symptoms The self-report measure contains items assessing the presence and severity of depressive symptoms
over the past two weeks rated on a scale of 0 to 3. Responses are summed to yield a total BDI score, with raw
scores indicating minimal depression (0-13), mild depression (14-19), moderate depression (20-28), and severe
depression (29-63). Evidence for the BDI’s reliability and validity has been shown across different populations
and cultural groups in individuals ranging from 13 to 80 years of age ***’.

The original BDI was revised in 1996 to be more consistent with Major Depressive Disorder criteria in the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V).

HCHS/SOL. Depressive symptoms were measured using a 10-item CES-D, which asked respondents to report
how often in the past week they experienced each symptom. Response options ranged from O=rarely or none of
the time (<1 day) to 3=all of the time (5-7 days).

HRS. Depressive symptoms were measured in the HRS using an 8-item CES-D, which asked respondents
whether they experienced each symptom much of the time during the past. Response options were yes/no.
Positive items were reverse scored.



Table 1. Summary of depressive symptoms indicators used across each study

WHI
(6-item CES-D)

GTP
(21 item Beck)

HCHS/SOL
(10-item CES-D)

HRS
(8-item CES-D)

You felt depressed

I felt depressed.

You felt depressed.

Your sleep was restless

Changes in Sleeping Patterns My sleep was restless.

Your sleep was restless

You enjoyed life

Loss of Pleasure
Loss of Interest

You had crying spells Crying
You felt sad Sadness You felt sad
You felt that people disliked you Self-Dislike

Pessimism

Past Failure

Guilty Feelings

Punishment Feelings

Tiredness or fatigue I could not “get going”.

You could not get going.

Self-Criticalness

Suicidal Thoughts or Wishes

Lost of interest in sex

Indecisiveness

Worthlessness

Loss of Energy I felt that everything I did

was an effort.

You felt that everything
you did was an effort.

Irritability

Changes in Appetite

Concentration difficulty I had trouble keeping my
mind on what

I was doing.

Agitation I was bothered by things
that usually

don’t bother me.

I felt hopeful about the
future.

I felt fearful.

I was happy.

You were happy.

I felt lonely.

You felt lonely.

You enjoyed life.




B. Social Support

WHI. Social support was assessed using nine items from the 19-item Medical Outcome Survey *°. Women
rated how often they experienced social support (1=none of the time to 4=all of the time). These nine items
were: (1) Someone you can count on to listen to you when you need to talk; (2) someone to give you good
advice about a problem; (3) someone to take you to the doctor if you need it; (4) someone to have a good time
with; (5) someone to help you understand a problem when you need it; (6) someone to help with daily chores if
you are sick; (7) someone to share your most private worries and fears; (8) someone to do something fun with;
and (9) someone to love you and make you feel wanted. We summed across items to obtain a measure for
levels of perceived social support. We then used quartiles in this distribution of level of social support to create
a set of categorical variables (O=highest levels of social support; 3=lowest levels of social support) for use in the
GxE analysis.

HCHS/SOL. Social support was assessed using the 12-item Interpersonal Support Evaluation List (ISEL-12),
which asks respondents to indicate the different types of social support they have available *'. Sample items
include: If I were sick, I could easily find someone to help me with me daily chores; I don’t often get invited to
do things with others; When I need suggestions on how to deal with a personal problem, I know someone I can
turn to. Response options are: 0 = Definitely False; 1 = Probably False; 2 = Probably True; 3 = Definitely True.
Total scores were derived by summing across all individual items.

HRS. Social support was assessed using three positive social support questions that asked about relationships
the respondent has with their spouse/partner, children, family, and friends. A social support score was created
by combining the mean score of positive social support items across each relationship category (score range 0-

16). Scores were included if there were fewer than two missing items in each category, otherwise they were set

to missing. Positive social support items included: (1) How much do they really understand the way you feel
about things; (2) How much you can rely on them if you have a serious problem; and (3) How much can you
open up to them if you need to talk about your worries. Response options range from 1= A lot to 4=Not at all.
Items were reverse scored so that higher scores indicate higher social support.

Table 2. Summary of social support indicators used across each study

WHI

HCHS/SOL

HRS

Someone you can count on to listen to
you when you need to talk

How much do they really understand
the way you feel about things

Someone to give you good advice about

a problem

There is someone I can turn to for advice
about handling problems with my family.

If a family crisis arose, it would be
difficult to find someone who could give
me good advice about how to handle it.

Someone to take you to the doctor if
you need it

Someone to have a good time with

Someone to help you understand a
problem when you need it

When I need suggestions on how to deal
with a personal problem, I know someone
I can turn to.

How much you can rely on them if
you have a serious problem

Someone to help with daily chores if
you are sick

If I were sick, I could easily find someone
to help me with my daily chores.

Someone to share your most private
worries and fears

I feel that there is no one I can share my
most private worries and fears with.

How much can you open up to them
if you need to talk about your
worries

Someone to do something fun with

If I wanted to go on a trip for a day (for
example to the beach, the country or
mountains), I would have a hard time
finding someone to go with me.




If I decide one afternoon that I would like
to go to a movie that evening, I could
easily find someone to go with me.

If I wanted to have lunch with someone, I
could easily find someone to join me.

Someone to love you and make you feel
wanted

I don't often get invited to do things with
others.

If I had to go out of town for a few weeks,
it would be difficult to find someone who
would look after my house or apartment
(the plants, pets, garden, etc.).

If I was stranded 10 miles from home,
there is someone I could call who could
come and get me.

If I needed some help in moving to a new
house or apartment, I would have a hard
time finding someone to help me.

C. Stressful Life Events

WHI. Stressful life events were assessed using a scale modified from the Almeida County Study **°°. Women

indicated whether each event occurred in the past year: (1) spouse or partner died; (2) close friend or family
member died or had a serious illness; (3) major problems with money; (4) divorce or break-up with a spouse or
partner; (5) family member or close friend had a divorce or break-up; (6) major conflict with children or
grandchildren; (7) major accidents, disasters, mugging, unwanted sexual experiences, robberies, or similar
events; (8) you or family member lost job or retired; (9) physically abused by being hit, slapped, pushed, shoved,
punched, or threatened with a weapon by a family member or close friend; (10) verbally abused by being made
fun of, severely criticized, told you were stupid or worthless person, or threatened with harm to yourself, your
possessions, or your pets, by a family member or close friend; and (11) pet died. Items were summed to create
a total count of the number of past-year stressors among those with complete data on all stressors (ranging from
0-11). We then used quartiles in this distribution of number of stressful life events to create a set of categorical
variables (O=highest levels of stressful life events; 3=lowest levels of stressful life events).

HCHS/SOL. Exposure to stressful life events was assessed using 13-items (selected to most closely
approximate the measure used in WHI), which asked participants to report whether they had been exposed to
the following events in the past year: (1) Close friend or family member ever die because of an accident,
homicide, or suicide; (2) Experienced ongoing financial strain; (3) Had ongoing difficulties in a relationship
with someone close to you; (4) Take something from you by force or threat, such as in a robbery, mugging, or
hold up); (5) Beat you up or attack you; (6) Make you have sex by using force of threatening to harm you? This
includes any type of unwanted sexual activity; (7) Suffer injury or property damage because of fire; (8) Suffer
injury or property damage because of severe weather or either a natural or manmade disaster; (9) Forced to
evacuate from your home or did you otherwise learn of an imminent hazard or danger in your environment; (10)
In a motor vehicle accident serious enough to cause injury to one or more passengers; (11) Have some other
terrifying or shocking experience, something I haven’t mentioned yet; (12) Had ongoing difficulties with your
job or ability to work; (13) Had another ongoing problem not listed here.

HRS. Stress was assessed using five items that assessed recent stressful life events, seven questions that asked
about lifetime traumas, and information about whether and when a spouse/partner died. In each case,



respondents were asked to provide the year in which the event occurred. Only events that occurred in the
previous year were scored as recent exposures. Stressful life events included: (1) Loss of a job (other than
retirement); (2) Being unemployed and looking for work for longer than three months; (3) Having an
unemployed household member look for work for longer than three months; (4) Moving to a worse residence or
neighborhood; and (5) Being robbed or having a home burglarized. Lifetime traumas included: (1) Having a
child die; (2) Experiencing a major fire, flood, earthquake or natural disaster; (3) Firing a weapon in combat or
being fired upon; (4) Having a spouse, partner or child addicted to alcohol; (5) Being the victim of a serious
physical attack or assault; (6) Having a life-threatening illness or accident; and (7) Having a spouse or child or a
life-threatening illness or accident. Items were summed to create a combined score ranging from 0-13.

Table 3. Summary of stressful life events indicators used across each study

WHI HCHS/SOL HRS
spouse or partner died Close friend or family member ever die
close friend or family member died or because of an accident, homicide, or Having a child die
had a serious illness suicide

Having a spouse, partner or child
addicted to alcohol

Having a spouse or child or a life-
threatening illness or accident

major problems with money Experienced ongoing financial strain
divorce or break-up with a spouse or

partner

family member or close friend had a

divorce or break-up

major conflict with children or Had ongoing difficulties in a relationship

grandchildren with someone close to you

major accidents, disasters, mugging, Take something from you by force or Being robbed or having a home
unwanted sexual experiences, robberies, threat, such as in a robbery, mugging, or burglarized

or similar events hold up

Being the victim of a serious
Make you have sex by using force of physical attack or assault
threatening to harm you (This includes
any type of unwanted sexual activity)

Suffer injury or property damage because
of fire

In a motor vehicle accident serious
enough to cause injury to one or more
passengers
you or family member lost job or retired Loss of a job (other than retirement)

Being unemployed and looking for
work for longer than three months

Having an unemployed household
member look for work for longer
than three months

physically abused by being hit, slapped,  Beat you up or attack you
pushed, shoved, punched, or threatened

with a weapon by a family member or

close friend

verbally abused by being made fun of,

severely criticized, told you were stupid

or worthless person, or threatened with

harm to yourself, your possessions, or




your pets, by a family member or close
friend

pet died

Suffer injury or property damage because  Experiencing a major fire, flood,
of severe weather or either a natural or earthquake or natural disaster
manmade disaster

Forced to evacuate from your home or did
you otherwise learn of an imminent
hazard or danger in your environment

Have some other terrifying or shocking
experience, something I haven’t
mentioned yet;

Had ongoing difficulties with your job or
ability to work

Had another ongoing problem not listed
here.

Moving to a worse residence or
neighborhood

Firing a weapon in combat or being
fired upon

Having a life-threatening illness or
accident

D. Antidepressant Medication Adjustment

As noted, we used a nonparametric imputation algorithm developed in a previous GWAS of depressive
symptoms '* to adjust the CES-D score of women taking antidepressant medications (as determined by pill

bottles women brought to the baseline interview). This algorithm made two assumptions: (1) the CES-D score
of a woman taking antidepressants is lower (i.e., indicating fewer depressive symptoms) than would be expected

if she were not taking antidepressants; (2) women with high CES-D scores, on average, respond less to their
antidepressant than women with lower CES-D scores. We therefore replaced the CES-D score of women on

antidepressants (n=429) with the mean depressive symptom score of all persons using antidepressants that had

the same or a higher CES-D score. For example, an antidepressant user with an observed CES-D score of 4

would have a revised score of 7.11 (derived by taking the average CES-D scores of antidepressant users with a

CES-D value of 4 or greater). Thus, CES-D scores for all antidepressant users were increased through this
algorithm (average difference=2.21). This algorithm was based on one used to adjust blood pressure for

. . . . 20
persons on antihypertensive medications .



Supplementary Figures for Primary Analyses

All supplementary figures for the primary analyses are presented in the subsequent pages.



Supplemental Figure 1. Quantile-quantile (QQ) plots and Manhattan plots for depressive symptoms in
African Americans and Hispanics/Latinos
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The quantile—quantile plot (“QQ-plot”), which presents the observed by expected P-values on the -logl0
scale), indicates conformity of the observed results to what would be expected under the null. In the
Manbhattan plot, the x-axis is the chromosomal position and the y-axis is the log10 p-value for the
association between each SNP and depressive symptoms derived from the linear regression model. The red
line shows the genome-wide significance level (5x107).




Supplemental Figure 2. Regional association plots for the top SNP (rs73531535) identified in

the African American GWAS
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Regional association plots were generated using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). We present results for both African American and
European reference panels as the WHI analysis with African American used both reference
groups for imputation. The left-side y-axis refers to the log of the p-value corresponding to the
test of association between each SNP (denoted as a colored dot) and levels of depressive
symptoms. SNPs are colored based on the level of linkage disequilibrium (LD) between each
SNP and the index SNP. 1 values are determined based on the HG19/1000 Genomes (March
2012 build) data. The SNP (rs73531535) is located 20kb upstream from GPR139 (the G protein-
coupled receptor 139). Both the index SNP (shown in purple diamond) and its closest neighbor
(shown in red) are imputed. Several other SNPs in this region were genotyped (rs10221121;
p=5.976x10; rs4784727; p= 9.645x10°°).




Supplemental Figure 3. Regional association plots for the second best SNP (rs75407252)

identified in the African American GWAS
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Regional association plots were generated using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). We present results for both African American and
European reference panels as the WHI analysis with African American used both reference
groups for imputation. The left-side y-axis refers to the log of the p-value corresponding to the
test of association between each SNP (denoted as a colored dot) and levels of depressive
symptoms. SNPs are colored based on the level of linkage disequilibrium (LD) between each
SNP and the index SNP. r* values are determined based on the HG19/1000 Genomes (March
2012 build) data. The intronic SNP (rs75407252) is located in CACNA2D3. Both the index SNP
(shown in purple) and its closest neighbor (shown in red) are imputed.




Supplemental Figure 4. Regional association plot for the top SNP (rs2532087) identified in the
Hispanic/Latina GWAS
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The regional association plot was generated using LocusZoom (http://csg.sph.umich.edu/locuszoom/).
We present results for the European 1000 Genomes reference panel only as the WHI analysis with
Hispanics used all reference groups for imputation. The left-side y-axis refers to the log of the p-
value corresponding to the test of association between each SNP (denoted as a colored dot) and levels
of depressive symptoms. SNPs are colored based on the level of linkage disequilibrium (LD) between
each SNP and the index SNP. 1* values are determined based on the HG19/1000 Genomes (March
2012 build) data. The SNP rs2532087 is an imputed SNP located 27kb away from CD38. Of note,
while the index SNP (rs2532087) is imputed, other SNPs in moderate to high LD in this region,
including rs6845349 (p=1.775x107) and rs1860234 (p=2.622x10-6) were genotyped.




Supplemental Figure 5. Regional association plot for the second best SNP (rs4542757) identified
in the Hispanic/Latina GWAS
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The regional association plot was generated using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). We present results for the European 1000 Genomes
reference panel only as the WHI analysis with Hispanics used all reference groups for imputation.
The left-side y-axis refers to the log of the p-value corresponding to the test of association between
each SNP (denoted as a colored dot) and levels of depressive symptoms. SNPs are colored based
on the level of linkage disequilibrium (LD) between each SNP and the index SNP. 1 values are
determined based on the HG19/1000 Genomes (March 2012 build) data. The intronic SNP
(rs4542757), which was imputed, is located in DCC (deleted in colorectal cancer).




Supplemental Figure 6. Quantile-quantile (QQ) plots and Manhattan plots for gene-environment interaction
(GxE) results in African Americans for stressful life events and social support
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The quantile—quantile plot (“QQ-plot”), which presents the observed by expected P-values on the -logl0 scale),
indicates conformity of the observed results to what would be expected under the null. In the Manhattan plot,
the x-axis is the chromosomal position and the y-axis is the log10 p-value for the association between each SNP
and depressive symptoms derived from the linear regression model. The red line shows the genome-wide
significance level (5x10%).




Supplemental Figure 7. Quantile-quantile (QQ) plots and Manhattan plots for gene-environment interaction
(GxE) results in Hispanics/Latinos for stressful life events and social support

- Panel A. Hispanics/Latinos sample — stressful life events (n=2,989)
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The quantile—quantile plot (“QQ-plot”), which presents the observed by expected P-values on the -logl0
scale), indicates conformity of the observed results to what would be expected under the null. In the
Manbhattan plot, the x-axis is the chromosomal position and the y-axis is the log10 p-value for the association
between each SNP and depressive symptoms derived from the linear regression model. The red line shows
the genome-wide significance level (5x107).




Supplemental Figure 8. Regional association plots for the second top SNP (rs7275997)
identified in the African American GWEIS of stressful life events
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Regional association plots were generated using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). We present results for both African American and
European reference panels as the WHI analysis with African American used both reference




groups for imputation. The left-side y-axis refers to the log of the p-value corresponding to the
test of association between each SNP (denoted as a colored dot) and levels of depressive
symptoms. SNPs are colored based on the level of linkage disequilibrium (LD) between each
SNP and the index SNP. 1 values are determined based on the HG19/1000 Genomes (March
2012 build) data. The intronic SNP (rs7275997) is located in TMPRSS15. Both the top SNP
(shown in purple) and several of its closest neighbors (shown in red) are genotyped (rs7277468;
5.37x10” and rs1040634; 1.078x10°).




Supplemental Figure 9. Regional association plots for the top SNP (rs77966298) identified in
the African American GWEIS of social support
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Regional association plots were generated using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). We present results for both African American and
European reference panels as the WHI analysis with African American used both reference




groups for imputation. The left-side y-axis refers to the log of the p-value corresponding to the
test of association between each SNP (denoted as a colored dot) and levels of depressive
symptoms. SNPs are colored based on the level of linkage disequilibrium (LD) between each
SNP and the index SNP. 1 values are determined based on the HG19/1000 Genomes (March
2012 build) data. The top SNP, located within 20kb of PDIA6 was imputed, as were most other
SNPs in this region. However, its closest neighbor (in red; rs1040634p=6.87x10") and at least
one other SNP in this region (rs1665272; p=1 .25x10'6) were genotyped.




Supplemental Figure 10. Regional association plots for the second best SNP (rs6419121)
identified in the African American GWEIS of social support
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Regional association plots were generated using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). We present results for both African American and
European reference panels as the WHI analysis with African American used both reference




groups for imputation. The left-side y-axis refers to the log of the p-value corresponding to the
test of association between each SNP (denoted as a colored dot) and levels of depressive
symptoms. SNPs are colored based on the level of linkage disequilibrium (LD) between each
SNP and the index SNP. 1 values are determined based on the HG19/1000 Genomes (March

2012 build) data. The top SNP (shown in purple) is imputed, though its closest neighbor (in red;
rs2199458: p=1.19x10"*) was genotyped.




Supplemental Figure 11. Regional association plots for the top SNP (rs58707171) and second
best SNP (1rs6579218) identified in the Hispanic/Latina GWEIS of stressful life events
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Regional association plots were generated using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). We present results for the European 1000 Genomes
reference panel only as the WHI analysis with Hispanics used all reference groups for
imputation. The left-side y-axis refers to the log of the p-value corresponding to the test of




association between each SNP (denoted as a colored dot) and levels of depressive symptoms.
SNPs are colored based on the level of linkage disequilibrium (LD) between each SNP and the
index SNP. 1* values are determined based on the HG19/1000 Genomes (March 2012 build)
data. The intronic SNP rs58707171 is located in DTHD1 and was imputed, as were many other
SNPs in the region, though with some exception (e.g., rs17518487 was genotyped; p=2.16x10°).
The intronic SNP rs6579218 is located in EDEM?2 and was imputed, as were many other SNPs in
the region, though with some exception (e.g., rs1535466; p=7.32x107).




Supplemental Figure 12. Regional association plots for the top SNP (rs35612712) and second
best SNP (rs61973969) identified in the Hispanic/Latina GWEIS of social support
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Regional association plots were generated using LocusZoom
(http://csg.sph.umich.edu/locuszoom/). We present results for the European 1000 Genomes
reference panel only as the WHI analysis with Hispanics used all reference groups for
imputation. The left-side y-axis refers to the log of the p-value corresponding to the test of




association between each SNP (denoted as a colored dot) and levels of depressive symptoms.
SNPs are colored based on the level of linkage disequilibrium (LD) between each SNP and the
index SNP. 1* values are determined based on the HG19/1000 Genomes (March 2012 build)
data. The intronic SNP rs35612712 is located in F//-AS1 and was imputed, as were most other

SNPs in the region. The intronic SNP rs619739609 is located in UGGT2 and was imputed, as
were most other SNPs in the region.




Supplementary Tables for Primary Analyses

Supplementary tables for the primary analyses are presented in the subsequent pages.



Supplemental Table 1. Descriptive statistics on analytic sample derived from the Women’s Health
Initiative (WHI) SNP Health Association Resource (WHI SHARe) Sample

African American Sample (n=7,179)

Age
50-59 (referent)
60-69
70-79

Income
Less than 19,000 (referent)
20,000 — 49,000
50,000 +
Missing

Education
Less than high school (referent)
High school/vocational
Some college/Associates
College degree
Graduate school or degree
Missing

Marital Status
Never married (referent)
Divorced/separated
Widowed
Married/Married-like relationship
Missing

Hispanic/Latina Sample (n=3,138)
Age
50-59 (referent)
60-69
70-79
Income
Less than 19,000 (referent)
20,000 — 49,000
50,000 +
Missing
Education
Less than high school (referent)
High school/vocational
Some college/Associates
College degree
Graduate school or degree

Depressive Symptoms

N % Mean SD p-value
p<0.001
3169 44.14 2.69 -2.91
3088 43.01 2.39 -2.58
922 12.84 2.37 -2.38
p<0.001
1706 23.76 3.18 -3.15
2949 41.08 2.40 -2.56
2105 29.32 2.10 -2.33
419 5.84 2.80 -3.03
p<0.001
605 8.43 3.45 -3.43
1825 25.42 2.70 -2.78
1897 26.42 2.57 -2.70
658 9.17 2.17 -2.46
2112 29.42 2.15 -2.40
82 1.14 2.73 -2.62
p=0.015
426 5.93 243 -2.59
2132 29.70 2.67 -2.90
1482 20.64 2.59 -2.69
3078 42.88 2.38 -2.60
61 0.85 2.93 -2.73
p=0.003
1625 51.78 3.42 -3.30
1238 39.45 3.19 -3.14
275 8.76 2.76 -2.76
p<0.001
956 30.47 3.88 -3.46
1175 37.44 2.97 -2.89
755 24.06 2.67 -2.91
252 8.03 4.14 -3.69
p<0.001
629 20.04 4.14 -3.52
917 29.22 3.30 -3.18
808 25.75 3.04 -3.05
248 7.90 2.87 -2.94
495 15.77 2.62 -2.86



Missing 41
Marital Status

Never married (referent) 136
Divorced/separated 656
Widowed 388
Married/Married-like relationship 1925
Missing 33

1.31

4.33
20.91
12.36
61.34

1.05

4.09

3.73
3.75
3.56
3.00
4.02

-3.49

-3.48
-3.35
-3.53
-3.01
-3.31

p<0.001

Depressive symptom results are based on the transformed version of the CES-D score that takes into

account antidepressant medication use.




Supplemental Table 2. Genome-wide association study (GWAS) results for the top loci (p<1x10-4) in African Americans

Chr SNP Base Pair Al A2 Freq MAF Genotyping Info Beta SE P-value Genes in Region (£300kb)
of Al

16 rs73531535 20105038 cC T 0.771 0.229  imputed 0.938  -0.297 0.055 5.75E-08 IQCK, GPRC5B, GPR139, GP2, UMOD,
PDILT

3 1s75407252 54241886 cC T 0.947 0.053 imputed 0.813  -0.548 0.110 6.99E-07 CACNA2D3

11 rs11233283 82415904 A G 0842 0.016  imputed 0.986  -0.298 0.062 1.41E-06 FAMI181B, PRCP, DDIAS, RAB30

17 1s34257140 42675053 G T 0.852 0.149  imputed 0.999 -0.313 0.065 1.59E-06 LOC101926996, RUNDC3A, SLC25A39,
GRN, FAM171A2, ITGA2B, GPATCHS,
FZD2, LINC01180, C170rf104, CCDC43,
DBF4B, ADAM11, GIC1, HIGDIB,
EFTUD2

3 rs580112 177289895 A G 0.184 0.184  imputed 0.945  0.279 0.060 2.84E-06 LINCO00501, LINC00578, LOC102724550

13 rs1413154 83240729 G T 0.205 0.205  imputed 0.825  -0.283 0.061 3.54E-06 -

21 rs1893586 43286918 A G 0483 0.483 imputed 0.947 0.211 0.046 4.19E-06 LINCO00111, LINC00479, LINCO00112,
RIPK4, MIR6814, PRDM15, C2CD2,
ZBTB21, ZNF295

12 rs10777901 98492992 A C 0481 0.481 imputed 0.993  0.206 0.045 4.27E-06 MIR4303

9 rs10125319 133426729 C T 0.491 0.491 imputed 0.920 -0.214 0.047 4.27E-06 HMCN2, ASS1, LOC100272217, FUBP3,
MIR6856, PRDM12, EXOSC2, ABL1

16 rs10221121 56840328 A G 0229 0.229  genotyped 0.986  -0.241 0.053 5.98E-06 BBS2, MT4, MT3, MT2A, MTI1L, MTIE,
MTIM, MT1JP, MT1A, MT1DP, MT1B,
MTI1F, MT1G, MT1H, MT1IP, MT1X,
NUP93, MIR138

14 rs210329 54059800 G T 0.668 0.332  imputed 0.989  0.217 0.048 6.35E-06 -

3 rs28493952 95747804 cC T 0.320 0.320  imputed 0.850 0.234 0.052 6.41E-06 -

12 rs7312307 106441333 C G 0913 0.087  imputed 0.904 0.376 0.084 6.92E-06 NUAKI, CKAP4, TCP11L2

2 rs17030391 43353504 A G 0.143 0.143 imputed 0.808 0.316 0.071 7.84E-06 LOC102723854, ZFP36L2, LINCO01126,
THADA

5 rs4866976 45579793 A G 0914 0.086  genotyped 0.996 -0.361 0.081 8.04E-06 HCNI1

3 rs418207 9225376 A G 0477 0.477  imputed 0.811  -0.219 0.050 9.59E-06 RADIS8, SRGAP3, LOC101927416,

THUMPD3, SETDS5
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0.964

0.717
0.865
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0.065

0.145
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0.081

0.855

0.381
0.465
0.252

0.307

0.285
0.324

0.112
0.088

0.036
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0.135

0.105
0.065

0.145
0.421

0.081

0.145

imputed
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genotyped

imputed

imputed

imputed

imputed

imputed

imputed

imputed

imputed

imputed
imputed
imputed
imputed

imputed

0.998
0.989
1.000

1.003

0.997
0.945

0.970
0.963

0.940

0.990
0.913

0.950
0.904

0.915
0.909

0.951

0.817

-0.206
-0.198
-0.229

0.216

-0.218
-0.217

0.312
0.349

-0.538

0.230
-0.297

-0.324
0.412

-0.286
0.208

0.359

0.312

0.047
0.045
0.052

0.049

0.050
0.050

0.072
0.080

0.124

0.053
0.068

0.075
0.095

0.066
0.048

0.084

0.074

1.01E-05
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1.07E-05

1.18E-05

1.21E-05
1.22E-05

1.35E-05
1.36E-05

1.36E-05

1.37E-05
1.38E-05

1.42E-05
1.46E-05

1.54E-05
1.63E-05

1.82E-05

2.17E-05

LRPI1B
CNTN3

ATPAF2, GID4, DRG2, MYO15A,
ALKBHS, LLGL1, FLII, MIEF2, TOP3A,
SMCRS&, SHMT1, MIR6778, EVPLL,
FLJ35934, KRT17P5, KRT16P1,
LGALS9C, USP32P2, FAM106A,
CCDC144B

CST9, CST3, CST4, CST1, CST2, CSTS,
GGTLC1

PSORS1C3, HCG27, HLA

SLC47A1, SNORA59A, SNORAS9B,
ALDH3A2, SLC47A2, ALDH3A1, ULK2,
AKAPI10, SPECC1

MIR378D2, PDP1, CDH17, GEM, RAD54B

SEPSECS, PI4K2B, ZCCHC4, ANAPCA4,
SLC34A2, SEPP1, FLJ32255, LOC648987,
ANXAZ2R, LOC153684, LOC100132356,
LOC100506639, ZNF131, NIMIK,
HMGCS1, CCL28

SEPP1, FLJ32255, LOC648987, ANXA2R,
LOC153684, LOC100132356,
LOC100506639, ZNF131, NIMIK,
HMGCS1, CCL28

MAP2, UNC80

EXOC2, HUSIB, LOC101927691,
LOC285768

BRE, LOC100505736, LOC100505716,
FLJ31356, FOSL2, PLB1
THEMIS, PTPPRK, LOC101928140

BMP10, GKN2, GKN1, ANTXR",
MIR3126, GFPT1, NFU1, LPPRS, LPPR4,
LOC100129620, LOC101928270

LPPRS, LOC100129620, LPPR4,
LOC101928270

RAD23B, LINC01509, KLF4
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0.596
0.399

0.390
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0.023
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0.410

0.163

0.023

0.828

0.449
0.209

0.129
0.095

0.051

0.367
0.262

0.033
0.021
0.306
0.065
0.028
0.404
0.399

0.390
0.154
0.023
0.310

0.410

0.163

0.023

0.172

genotyped

imputed

genotyped

imputed

imputed

imputed

imputed

genotyped
imputed
imputed
genotyped
genotyped
imputed

imputed

imputed
imputed
imputed

genotyped
genotyped
genotyped

imputed

imputed

1.003
0.985

1.014
0.807

0.989

0.965
0.880

1.049
0.860
1.003
1.002
1.017
0.959
0.987

0.879
0.917
0.878
0.995

1.021

0.995

0.862

0.883

0.190
0.236

0.280
0.358

-0.429

-0.208
0.230

0.512
0.710
0.206
0.379
-0.562
0.196
0.194

-0.205
0.270
0.664
-0.201

0.189

-0.260

0.674

-0.261

0.045
0.056

0.066
0.085

0.102

0.049
0.055

0.122
0.169
0.049
0.090
0.134
0.047
0.046

0.049
0.064
0.159
0.048

0.045

0.062

0.162

0.063

2.19E-05
2.19E-05

2.29E-05
2.35E-05

2.42E-05

2.50E-05
2.51E-05

2.54E-05
2.60E-05
2.62E-05
2.69E-05
2.78E-05
2.81E-05
2.85E-05

2.86E-05
2.91E-05
3.02E-05
3.05E-05

3.08E-05

3.09E-05

3.29E-05

3.29E-05

NTNI1, LOC101928266, STX8, WDR16

ZFYVE16, FAM151B, ANKRD34B,
LINCO01337, DHFR, MTRNR2L2, MSH3,
RASGRF2

SLC6A11, SLC6A1, HRH1, ATG7

SAMD7, LOC100128164, SEC62, GPR160,
PHC3, PRKCI, SKIL, CLDN11, MIR6828,
SLC7A14

COL6A4P1, CAPN7, SH3BP5, METTLSG,
EAF1, COLQ, MIR4270, HACL1, BTD,
ANKRD28

LOC100144595, KCNJ3

GCLC, LOC101927136, LOC101927171,
KLHL31, LRRC1, LOC101927189
TCERGIL

MIR4303, SLC9A7P1, LOC643770, TMPO
PREP

PDGFD, DDI1

DNAJC3, UGGT2, HS6ST3

G3BP1, GLRAI, NMUR2

HYLS1PUS3, DDX25, CDON, RPUSD4,
FAM118B, SRPR, FOXREDI1, TIRAP,
DCPS, ST3GAL4, KIRREL3

C9orf92, BNC2

GRIN2A

LOXL3, DOK1, M1AP, SEMA4F, HK2,
LINCO01291, POLE4, TACR1, MIR5000
LOC101929486, LOC102606466,
LOC100505515, SPTLC3

ARG1, MED23, ENPP3, OR2A4, CTAGEDY,
ENPP1, CTGF

LINCO00111, LINC00479, LINC00112,
RIPK4, MIR6814, PRDM15, C2CD2,
ZBTB21, UMODLI1, C2lorf128

TARS, ADAMTS12
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imputed
imputed
imputed
genotyped
imputed
genotyped

imputed

imputed

imputed

imputed
imputed
imputed
imputed

imputed

0.950
0.804
0.986
0.956
0.995
0.981

1.005
0.963

0.935

0.935
0.863
0.999
1.014
0.845
0.986
0.927

0.871
0.974

0.872
0.845
0.865
0.901
0.954

0.294
0.423
0.185
-0.211
-0.181
-0.183

-0.184
0.225

-0.288

-0.337
-0.526
-0.267
-0.199
-0.615
0.247

0.244

-0.204
0.252

-0.232
0.317

-0.273
-0.236
-0.387

0.072
0.104
0.046
0.052
0.045
0.045

0.046
0.056

0.071

0.083
0.130
0.066
0.049
0.152
0.061
0.061

0.051
0.063

0.058
0.079
0.068
0.059
0.097

4.78E-05
4.89E-05
5.03E-05
5.07E-05
5.08E-05
5.14E-05

5.23E-05
5.36E-05

5.37E-05

5.42E-05
5.46E-05
5.48E-05
5.52E-05
5.52E-05
5.53E-05
5.60E-05

5.74E-05
5.75E-05

5.76E-05
5.86E-05
5.93E-05
6.13E-05
6.16E-05

MIR3145, FLJ46906, LOC100507462
C120rf79, BTG1

LRPI1B
LINC00669, MIR5583

SHISA7, ISOC2, ZNF628, NAT14, SSC5D,
SBK2, SBK3, ZNF579, FIZ1, ZNF524,
ZNF865, ZNF784, ZNF580, ZNF581,
CCDC106, U2AF2, EPN1, NLRP9,
RFPL4A, RFPL4AL1, NLRPI11, NLRP4,
NLRP13, NLRPS, NLRP5

GALNT13, LOC100144595

EIF3H, UTP23, RAD21, MIR3610, AARD,
SLC30A8

CHRM2, LOC349160, MIR490, PTN,
DGKI

RASEF, FRMD3

LOC101928989, MIR4300

SEMAG6D, LINC01491

ETS1, MIR6090, LOC101929517, FLI1

TXNDC16, GPR137C, EROIL, PSMC6,
STYX, GNPNATI1, FERMT2
SHISA3, ATP8Al

EFCABS, NSRP1, MIR423, MIR3184,
SLC6A4, BLMH, TMIGDI, CPD, GOSRI,
TBC1D29, LRRC37BP1, SH3GL1P2
LOC101927434, LPHN2

SYBU, KCNV1

ARNTL, BTBD10, PTH, FAR1
TMEM26, C100rf107, ARID5B
SLC1A2, PAMRI, FJX1, TRIM44
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173375673
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26300060

68844332

83358277

a

0.112

0.887
0.801

0.052

0.668
0.796

0.652
0.963
0.942

0.657

0.221
0.692

0.708
0.100

0.128
0.568

0.389

0.147

0.043

0.112

0.113
0.199

0.052

0.332
0.204

0.348
0.037
0.058

0.343

0.221
0.308

0.292
0.100

0.128
0.432

0.389

0.147

0.043

imputed

imputed

imputed
imputed

imputed

imputed

genotyped
imputed

imputed

genotyped

imputed

genotyped

imputed

imputed

genotyped

imputed

genotyped

imputed

imputed

0.844

0.974
0.973

0.972

1.001
0.956

1.010
0.951
0.972

1.004

0.933
0.990

0.942
0.990

0.995
0.870

0.980

0.974

0.890

-0.308

0.285
0.225

-0.409

-0.188
0.229

-0.186
0.478
0.385

0.186

0.222
-0.194

-0.200
0.297

0.265
0.191

-0.184

-0.254

-0.460

0.077

0.071
0.057

0.103

0.047
0.058

0.047
0.120
0.097

0.047

0.056
0.049

0.050
0.075

0.067
0.048

0.046

0.064

0.116

6.30E-05

6.42E-05
6.93E-05

6.98E-05

6.99E-05
7.00E-05

7.06E-05
7.08E-05
7.14E-05

7.16E-05

7.20E-05
7.22E-05

7.26E-05
7.30E-05

7.39E-05
7.43E-05

7.45E-05

7.52E-05

7.53E-05

GRM3, KIAA1324L, DMTF1, TMEM?243,
TP53TG1, CROT, ABCB4
LINC00320

CYMP, LOC440602, KCNA10, KCNA2,
KCNA3, CD53, LRIF1

PRF1, ADAMTS14, TBATA, SGPLI1,
PCBD1

C9orf92, BNC2

KIF1A, AGXT, C2orf54, LOC200772,
SNED1, MTERF4, PASK, PPP1R7, ANO7,
HDLBP, SEPT2

NPAS3

LINCO01301, CA8

PAPD4, CMYAS, MTX3, THBS4,
SERINCS

PELI1, LINC00309, LOC100507006,
LGALSL, AFTPH, MIR4434, LOC339807,
SERTAD2

LOC286114

ENTPDS8, NSMF, MIR7114, PNPLA7,
MRPL41, PNPLA7, DPH7, ZMYNDI19,
ARRDCI1, EHMT1, MIR602,
LOC100133077, CACNA1B

CNTN4

LINCO01484, LINC01485, CPEB4, C5orf47,
HMP19
FAT3

CLK4, ZNF354A, AACSP1, ZNF354B,
ZFP2, ZNF454, GRM6, ZNF879, ZNF354C,
ADAMTS2

MANI1C1, SEPN1, MTFRIL, LOC646471,
AUNIP, PAQR7, STMNI1, MIR3917,
PAFAH2, EXTL1, SLC30A2, TRIMG63,
PDIK1L, FAM110D, ZNF593, CNKSRI1,
CATSPER4, LOC101928303, CEP85
C1QTNF9B, ANKRD20A19P, SPATA13,
MIR2276, C1IQTNF9, PARP4



13

13
12

12

13

rs9318386
rs10074285
rs7997918
rs12827379
1s56897773

rs1976289
rs1996412
rs8073794

rs9731275
rs1865713
rs13237603
12727897
rs58729818

rs111725321
157952680
rs9383498

rs568405
rs1112005
rs233143
rs61955768

rs71552133

rs2219791

136884976
2
rs6865183

24771101
58153360
58090211
11971623
36788497

15345669
206612585
19627229

45188487
24658565
82514138
52579178
114743061

50902466
81757217
169977075

26452104
18255876
21573315
112908035

2659056

21476113

68849762

169479733

> Q> o> Q

a a

> 0O 0 0 0

a a »

a » O 0

>

aaoaoaoa-d

- QO

O 443~ o

H o3 A

o444

Q

0.756
0.980
0.855
0.746
0.234

0.305
0.121
0.485

0.117
0.412
0.196
0.174
0.708

0.028
0.045
0.601

0.899
0.792
0.836
0.789

0.027

0.386

0.126

0.198

0.244
0.020
0.145
0.255
0.234

0.305
0.121
0.485

0.117
0.412
0.196
0.174
0.292

0.028
0.045
0.399

0.101
0.208
0.165
0.211

0.027

0.386

0.126

0.198

genotyped
imputed
imputed
genotyped

imputed

genotyped
genotyped

imputed

imputed
genotyped
imputed
imputed

imputed

imputed
imputed

imputed

imputed
genotyped
imputed

imputed

imputed

imputed
imputed

imputed

1.010
0.959
0.949
1.012
0.843

1.011
1.015
0.947

0.822
0.991
0.815
0.963
0.842

0.977
0.908
0.987

0.897
1.014
0.897
0.856

0.806

0.840

0.988

0.959

0.207
-0.642
-0.257
0.200
0.228

-0.190
-0.279
0.180

0.302
0.180
0.244
-0.236
0.210

0.536
-0.443
0.181

0.306
0.213
-0.247
-0.237

0.601

-0.196

-0.264

-0.224

0.052
0.162
0.065
0.051
0.058

0.048
0.071
0.046

0.077
0.046
0.062
0.060
0.054

0.137
0.113
0.046

0.078
0.055
0.063
0.061

0.154

0.050

0.068

0.057

7.57E-05
7.72E-05
7.89E-05
8.19E-05
8.20E-05

8.35E-05
8.48E-05
8.51E-05

8.54E-05
8.66E-05
8.75E-05
8.82E-05
8.95E-05

8.98E-05
9.16E-05
9.25E-05

9.28E-05
9.30E-05
9.41E-05
9.45E-05

9.57E-05

9.70E-05

9.76E-05

9.78E-05

LOC101928600, RAB3C, PDE4D
PCDH17
LINCO01252, ETV6, BCL2L14, MIR1244

STAC, DCLK3, TRANKI1, EPM2AIPI,
MLHI1
SGCZ, TUSC3

PARD3B, NRP2, INO80OD

SLC47A1, SNORA59A, SNORAS9B,
ALDH3A2, SLC47A2, ALDH3A1, ULK2,
AKAPI10, SPECC1

TMEM72, RASSF4, C100rf10

THRB, MIR4792
PCLO

AP4B1, DCLREIB, HIPK1, OLFML3,
SYT6, TRIM33
DLEU1, DLEU2, MIR16

LOC101927434

WDR27, Cé6orf120, PHF10, TCTE3,
ERMARD, LINC00242, LINC00574

NATI1, NAT2, PSD3
VENTXP7, ZNF385D

LINC00403, SOX1, LINC01070,
LOC101928730, SPACA7, TUBGCP3
C6orfl195, MYLK4, WRNIP1, SERPINBI,
MIR4645, SERPINB9P1, SERPINBY,
SERPINBG6

SLCO1B7, SLCO1B1, SLCO1A2, IAPP,
PYROXDI1, RECQL, GOLT1B, SPX, GYS2
C1QTNF9B, ANKRD20A19P, SPATA13,
MIR2276, CIQTNF9, PARP4

DOCK2, FAM196B, MIR378E, FOXII,
LINCO01187, C5orf58, LCP2, LINC01366
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rs2480345
rs4843365

rs1402712
rs4252499

141454199

25701341
86409396

212865774
142609749

Q

0.325

0.523
0.792

0.307
0.911

0.325

0.477
0.208

0.307
0.090

genotyped

genotyped
genotyped

imputed

imputed

0.989

0.993
1.016

0.944
0.981

0.186

-0.176
-0.212

-0.201
-0.308

0.048

0.045
0.054

0.052
0.079

9.78E-05

9.81E-05
9.89E-05

9.93E-05
9.98E-05

PCDH1, LOC729080, KIAA0141, PCDH12,
RNF14, GNPDA1, NDFIP1, SPRY4,
LOC101926941

LINCO01516, GPR158, LINC00836

LINCO01082, LINC01081, LOC146513,
FENDRR, FOXF1, MTHFSD, FLJ30679,
FOXC2, FOXL1

ERBB4

MTRNR2L6, PRSS1, PRSS3P2, PRSS2,
EPHB6, TRPV6, TRPVS, C7orf34, KEL,
OR9A2, OR6V1, OR6W1P, PIP, TAS2R39

In these genetic main effect analyses with dosage data, PLINK models Al as the reference allele. All genes within the region of the SNP are listed (+300kb). The
orientation of all SNPs is on the positive (5’ to 3”) strand. SNPs were analyzed using additive coding.




Supplemental Table 3. Genome-wide association study (GWAS) results for the top loci (p<1x10-4) in Hispanics

Chr SNP Base Pair Al A2 Freq MAF Genotyping Info Beta SE P-value Genes in Region (£300kb)
of Al

4 1s2532087 15878327 CcC G 0231 0.231 imputed 0.815 0.538 0.104 2.44E-07 CC2D2A, FBXLS5, FAM200B, BST1, CD38, FGFBP1,
FGFBP2, PROM1, TAPTI1

18 rs4542757 50198724 cC T 0.418 0.418 imputed 0.930 -0.414 0.083 7.31E-07 DCC

7 rs10249677 50650831 G T 0.042 0.042 imputed 0.882 1.050 0.216 1.20E-06 IKZF1, FIGNL1, DDC, GRB10

2 rs1129411 231077725 A G 0.085 0.085 imputed 0.994 0.664 0.142 2.94E-06 TRIP12, FBX036, SLC16A14, SP110, SP140, SP140L,
SP100

5 rs11738766 8214282 A G 0279 0.279 genotyped 1.025 -0.413 0.089 3.11E-06 LOC729506, MIR4458HG, MIR4458

1 rs34359572 194036781 A G 0928 0.072 imputed 0.890 -0.747 0.162 4.10E-06 -

20 rs609508 54167720 C G 0.786 0.214 imputed 0.975 0.443 0.097 5.21E-06 LINCO01441, LINC01440

2 rs16823787 183692791 A G 0916 0.084 genotyped 0.982 0.659 0.144 5.21E-06 DNAIJC10, FRZB, NCKAP1, DUSP19, NUP35

4 rs17345417 95948486 A G 0.889 0.111 genotyped 0.995 -0.574 0.126 5.30E-06 BMPRI1B, UNCSC

21 152822657 15774729 cC T 0.457 0.457 imputed 0.988 -0.366 0.080 5.35E-06 LIPI, RBM11, ABCC13, HSPA13, SAMSNI1, LOC388813

2 rs13033587 52857818 cC T 0.525 0.475 imputed 0.934 0376 0.083 5.85E-06 -

13 1s9601962 83312889 G T 0.185 0.185 imputed 0.854 0495 0.110 6.91E-06 -

6 152282123 89907561 CcC G 0745 0.255 genotyped 1.003 0.411 0.092 7.19E-06 RNGTT, PNRCI, SRSF12, PM20D2, GABRRI,
GABRR2, UBE2J1, RRAGD, ANKRD6

10 rs10886733 122402887 cC T 0.117 0.117 imputed 0.977 0.556 0.124 7.23E-06 PPAPDCIA, MIR5694, LINCO01561, WDR11, KIAA1217,
MIR603, ARHGAP21

10 rs61848143 24746704 c G 0.177 0.177 imputed 0.840 -0.502 0.112 7.85E-06 -

2 rs10166852 183450923 C G 0474 0.474 imputed 0.967 -0.375 0.084 7.85E-06 PDEIlA, DNAJC10, FRZB, CAMKMT, SIX3SIX2,
LINCO1121

2 1s6736484 45146524 G T 0.925 0.075 genotyped 0.856 -0.721 0.162 9.05E-06 -

8 rs2912513 69968166 A T 0.033 0.033 imputed 0.977 -0.996 0.224 9.33E-06 C8orf34, LOC100505718
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0.312
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0.207
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0.370
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0.149

0.288
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imputed
imputed
imputed
imputed
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genotyped
genotyped
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genotyped
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genotyped

imputed

imputed

imputed

0.946

1.007

1.005

1.037

1.002

0.983

0.993

0.903

1.010

0.974

0.917

1.015

1.066

0.916

0.981

0.896

0.973

1.091

0.833

0.933

0.929

-0.366

0.425

-0.553

-0.419
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-0.603

-0.383
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-0.352

0.344

-0.366

-0.362

-0.613

0.412

-0.350

0.505

-0.375

0.917

-1.012

0.918

-1.214

0.083

0.097

0.127

0.096

0.082

0.140

0.089

0.126

0.082

0.080

0.086

0.085

0.144

0.097

0.082

0.119

0.088

0.217

0.240

0.218

0.289

1.15E-05

1.15E-05

1.28E-05

1.32E-05

1.33E-05

1.61E-05

1.65E-05

1.71E-05

1.82E-05

1.95E-05

1.97E-05

1.98E-05

2.00E-05

2.02E-05

2.10E-05

2.22E-05

2.29E-05

2.37E-05

2.46E-05

2.51E-05

2.78E-05

ABCA12, ATIC, FN1, LOC102724849, LINC00607
RFTI1, PRKCD, TKT, DCP1A, CACNA1D

NELL1

KCNQ3, HPYR1, LRRC6, TMEM71
LOC101927450, TLE4

MIR548A2, MAGI1

EPDR1, STARD3NL, TARP, AMPH
LOC102467226

NRG1

DMTN, FAM160B2, NUDT18, HR, REEP4, LGI3,

SFTPC, BMP1, PHYHIP, MIR320A, POLR3D, PIWIL2,

SLC39A14, PPP3CC, SORBS3, PDLIM2, C8orf58,
CCAR2, BIN3

COPS8

COL22A1, TRAPPCY9, CHRACI, AGO2, PTK2

LINCO01182, LINCO01085

VPS8, C3orf70, EHHADH, MIR5588, MAP3K13

POGLUTI1, TIMMDCI, CD80, ADPRH, PLAIA,
POPDC2, COX17, MAATSI, NR112, GSK3B

KCNHS, RHOJ, GPHBS, PPP2R5E, WDRS89

ANKRD?28, MIR563, GALNT15, DPH3, OXNADI,
RFTNI1
FBXL17
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IMJD7, PLA2G4B, SPTBNS5, MIR4310, EHD4,
LOC101928363, LOC101928388, PLA2G4E, PLA2G4D,
PLA2G4F, VPS39, MIR627, TMEMS&7A, GANC, CAPN3,
ZNF106

MS4A13, LINC00301, MS4A8, MS4A15, MS4A10,
CCDC86, PTGDR2, ZP1, PRPF19, TMEM109,
TMEMI132A, SLC15A3, CD6

LOC101928944

TRIM33, BCAS2, DENND2C, AMPDI1, NRAS, CSDE1

TCF7L2, HABP2, NRAP, CASP7, PLEKHS1
BMPR1B, UNC5C

COX16, SYNJ2BP, ADAM21, ADAM20P1, ADAM?20,
MEDG6, LOC101928075, MAP3K9, PCNX

ZNF483, PTGR1, LRRC37A5P, DNAJC25, GNGI10,
C9orf84, UGCG, MIR4668, MIR3134, SUSD1

CCL2, CCL7, CCL11, CCLS, CCL13, CCL1, C170rf102,
TMEMI132E

PDE11A, RBM45, OSBPL6, MIR548N, LOC101927027,
PRKRA, DFNB59, FKBP7, PLEKHA3, TTN

MIR205HG, MIR205, CAMK1G

ARHGAP22, WDFY4, LRRC18, MIR4294, VSTM4
FAM49A

ACKR3, COPS8

DPP6, PAXIP1

ORC4, MBD5

FLJ37505, LINC00507, LOC100996679, LOC101927694

PRDMS5
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rs1024601
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rs4305172

rs6770011

152446649

rs1400159

rs12151017

rs10842115

rs73401026

rs1176746

rs7599310

1984465

rs17016152

rs57352266

rs7907661

rs72815168

rs9845738

71705874

109266380

8064899

237846639

50262705

56519128

39588118

6826053

17774512

23253062
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113802601

49232729

99613735

35326045

27248138

70740091

12950555

150062028
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0.906

0.938

0.229

0.590

0.583

0.728

0.798

0.927

0.834

0.264

0.770

0.259

0.796

0.422

0.073

0.882

0.186

0.205

0.329

0.094

0.062

0.229

0.410

0.417

0.272

0.202

0.073

0.167

0.264

0.231

0.259

0.204

0.422

0.073

0.119

0.186

0.205

0.329

imputed
imputed
imputed
imputed
imputed
imputed
imputed
genotyped

imputed

imputed
imputed
imputed
imputed
imputed
imputed

imputed

genotyped
imputed

imputed

0.936

0.971

0.920

0.967

0.935

1.002

0.926

1.000

0.820

1.012

1.024

0.967

0.913

0.941

0.991

0.991

1.013

0.903

0.992

0.582

-0.677

0.399

-0.331

-0.340

-0.366

-0.421

-0.611

-0.478

-0.368

0.380

0.371

-0.419

0.335

0.614

-0.491

0.411

-0.414

0.339

0.143

0.166

0.098

0.081

0.084

0.090

0.104

0.151

0.118

0.091

0.094

0.092

0.104

0.083

0.153

0.122

0.103

0.103

0.085

4.63E-05

4.70E-05

4.73E-05

4.83E-05

5.12E-05

5.14E-05

5.29E-05

5.40E-05

5.47E-05

5.49E-05

5.56E-05

5.66E-05

5.67E-05

5.71E-05

5.77E-05

6.06E-05

6.19E-05

6.29E-05

6.32E-05

SDK2, LOC100134391, LINC00469, LOC400620
LEF1, RPL34

AFAPI1, ABLIM2, SH3TC1, HTRA3

COPS8

DCC

ERC2, CCDC66, FAM208A, ARHGEF3

KCNK16, KIF6, DAAM2, LOC100505635, MOCS1
GRM7

PLVAP, BST2, MVB12A, TMEM221, NXNLI1,
SLC27A1, PGLS, FAM129C, COLGATI1, UNCI13A,
MAPIS, FCHO1, B3GNT3, INSL3, JAK3, RPL18A,
SNORAG68, SLC5A5, CCDC124, KCNNI1

LOC101928441
PIEZO2, LINCO01255

TMPRSSS, ZW10, CLDN25, USP28, HTR3B, HTR3A,
ZBTBI16
STON1-GTF2A1L, LHCGR, FSHR

LOC100133050, FAM174A

IFT74, LRRC19, TEK, LINC00032, EQTN, MOB3B,
IFNK, C9orf72

TETI1, CCARI1, SNORD9Y98, STOX1, DDX50, DDX21,
KIAA1279, SRGN, VPS26A, SUPV3L1, LOC101928994,
HKDCI1, HK1

MYOCD, LOC100128006, ARHGAP44, ELAC2

LINCO01213, LINCO01214, TSC22D2, SERP1, EIF2A,
SELT

ST13, XPNPEP3, DNAJB7, RBX1, MIR1281, EP300,
L3MBTL2, CHADL, RANGAP1, MIR6889, ZC3H7B,
TEF
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rs35612540
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rs11023812
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rs842560
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0.034
0.500
0.452
0.310

0.567

0.907

0.255

0.032
0.148

0.554

0.549
0.905
0.076
0.370
0.967
0.693
0.667

0.081

0.530

0.034

0.500

0.452

0.310

0.433

0.093

0.255

0.032

0.148

0.447

0.451

0.095

0.076

0.370

0.033

0.307

0.333

0.081

0.470

imputed
imputed
genotyped
genotyped

imputed

imputed

imputed

imputed
imputed
imputed
imputed
imputed
imputed
imputed
imputed
genotyped
imputed
genotyped

imputed

0.957

0.978

1.010

1.035

0.859

0.833

1.012

1.034

1.002

0.931

0.926

0.924

0.864

0911

1.066

0.990

1.020

1.033

0.915

0.943

0.319

0.325

-0.337

-0.344

-0.595

0.360

-0.938

-0.452

-0.326

-0.325

-0.571

0.637

0.343

0.920

0.341

-0.331

0.568

-0.328

0.235

0.080

0.081

0.084

0.086

0.149

0.090

0.235

0.114

0.082

0.082

0.144

0.161

0.087

0.233

0.086

0.084

0.144

0.083

6.37E-05

6.39E-05

6.42E-05

6.47E-05

6.50E-05

6.61E-05

6.68E-05

6.69E-05

6.97E-05

7.22E-05

7.39E-05

7.45E-05

7.58E-05

7.58E-05

7.75E-05

8.06E-05

8.08E-05

8.08E-05

8.24E-05

NRXNI1, FAM49A

FYN, WISP3, TUBE1, FAM229B, LAMAA4,
LOC101927640

MSI1, COX6A1, TRIAP1, GATC, SRSF9, DYNLLI1,
COQS5, RNF10, POPS5, CABP1, MLEC, UNC119B,
MIR4700, ACADS, SPPL3

ZNF805, ZNF460, ZNF543, ZNF304, TRAPPC2B,
ZNF547, ZNF548, ZNF17, ZNF749, VN1R1, ZNF772,
ZNF419, ZNF773, ZNF549, ZNF550, ZNF416, ZIK1,
ZNF530, ZNF134, ZNF211, ZSCAN4, ZNF551, ZNF154,
ZNF671, ZNF776, ZNF586, ZNF552, FKBP1API1,
ZNF587B, ZNF587

ZNF385B, MIR1258, CW(C22
EPB41L4B, PTPN3, PALM2

LMO2, CAPRIN1, NAT10, ABTB2, CAT,
LOC102724957, SOX6, MIR6073

MGC15885, TLN2, MIR190A
NUP35

EPHAS

MIR8054

GRB14, COBLL1, SNORA70F, LOC101929633,
SLC38A11
FUT9, MANEA
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0.874
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0.081

0.357

0.221
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0.879

0.839

0.955

0.940

0.126

0.210

0.352

0.148

0.144

0.081

0.357

0.221

0.030

0.432

0.121

0.161

0.045

0.060

imputed
genotyped

imputed

imputed

genotyped

imputed

genotyped
imputed
imputed
imputed
genotyped

imputed

imputed

imputed

0.931

1.070

0.829

0.924

1.012

0.970

1.055

0.971

0.880

0.913

1.012

0.940

0.806

0.917

-0.498

0.370

-0.360

0.454

0.443

0.578

-0.334

0.378

0.965

0.328

0.472

0.434

0.826

-0.673

0.127

0.094

0.092

0.115

0.113

0.147

0.085

0.097

0.247

0.084

0.121

0.111

0.212

0.173

8.35E-05

8.42E-05

8.46E-05

8.47E-05

8.62E-05

8.91E-05

9.03E-05

9.15E-05

9.27E-05

9.33E-05

9.51E-05

9.74E-05

9.91E-05

9.99E-05

PSD3
PRKCA, MIR634

HR, REEP4, LGI3, SFTPC, BMP1, PHYHIP, MIR320A,
POLR3D, PIWIL2, SLC39A14, PPP3CC, SORBS3,
PDLIM2, C8orf58, CCAR2, BIN3, EGR3, PEBP4

FGD6, VEZT, MIR331, MIR3685, METAP2, USP44,
PGAMI1PS5, NTN4
RGMB, CHDI1, LOC100289230

DHX34, MEIS3, SLC8A2, KPTN, NAPA, ZNF541,
GLTSCRI1, EHD2, GLTSCR2, SNORD23, SEPW1,
TPRX1, CRX, SULT2A1, SNAR-A13, SNAR-A12,
SNAR-CI1, SNAR-C2, SNAR-C5, SNAR-A2, SNAR-A1,
SNAR-A3, SNAR-A9, SNAR-A4, SNAR-A8, SNAR-A6,
SNAR-A5, SNAR-A7, SNAR-A14, SNAR-A11, SNAR-
A10, SNAR-C5, SNAR-C1, SNAR-C2, SNAR-C4

PPARGCIA

SKA1, MAPK4, MRO, ME2
KCTD3, USH2A
SYK, LOC100129316, AUH

MSANTD2, LOC100507283, ROBO3, ROBO4, HEPNI1,
HEPACAM, CCDC15, SLC37A2, TMEM218, PKNOX2

TTI1, RPRDIB, TGM2, KIAA1755, LOC149684, BPI,
LBP, SNHG17, SNORA71B, SNORA71A, SNORAT71C,
SNORA71D, SNHGI11, SNORA71E, NORAG60,
RALGAPB, ADIG, ARHGAP40

TRPM6, C9orf40, C9orf41, NMRK1, OSTF1

In these genetic main effect analyses with dosage data, PLINK models Al as the reference allele. All genes within the region of the SNP are listed (+300kb). The orientation of all

SNPs is on the positive (5’ to 3”) strand. SNPs were analyzed using additive coding.




Supplemental Table 4. Genome-wide association study (GWAS) results for
the top loci (p<1x10-4) for the X chromosome in African Americans and

Hispanics

African Americans
CHR BP
23 4508701
23 111748128
23 30633161
23 30632452
23 111712678
23 30618423
23 111715262
23 111717346

Hispanics

CHR BP
23 4633635
23 4633714
23 4634014
23 4634601
23 4634120
23 4631296
23 4632372
23 4633322
23 4632073
23 4631907
23 4631254
23 4632561
23 8956544
23 4643304
23 4643144
23 4643018
23 153211538
23 153247722
23 153247954
23 153219665
23 153227770
23 153225634
23 153246018
23 153241386
23 153245128
23 153254605
23 153239720
23 153245217
23 8954586

Al

A
C
A
A
A
C
C
C

AF>00Q>0>r000FPAQFP>00>PQ0>>0000075

A2 FRQAI

Ha =2 000aa

A2 FRQALI

HaoaoooooHaoaaoaodHT a1 a0+ 3Q

0.254
0.346
0.104
0.106
0.347
0.107
0.652
0.338

0.535
0.535
0.465
0.465
0.465
0.544
0.533
0.546
0.460
0.462
0.544
0.475
0.046
0.535
0.534
0.467
0.433
0.589
0.582
0.568
0.433
0.434
0.571
0.566
0.566
0.563
0.435
0.446
0.958

INFO
0.999
0.936
1.006
0.977
0.990
0.948
0.981
0.965

INFO
1.013
1.015
1.015
1.015
1.015
1.020
1.002
0.942
0.982
1.027
1.017
0.983
1.009
0.922
0.921
0.921
1.039
0.981
1.005
1.049
1.066
1.049
1.051
1.073
1.070
1.014
1.082
1.013
0.903

BETA
-0.214
-0.200
0.297
0.294
-0.189
0.297
0.190
-0.191

BETA
-0.347
-0.347
0.347
0.346
0.346
-0.344
-0.346
-0.356
0.348
0.337
-0.339
0.340
0.793
-0.348
-0.343
0.343
0.350
-0.363
-0.357
-0.347
0.344
0.346
-0.346
-0.339
-0.339
-0.348
0.337
0.344
-0.829

SE
0.052
0.049
0.074
0.074
0.048
0.075
0.048
0.049

SE
0.079
0.078
0.078
0.078
0.078
0.078
0.079
0.082
0.080
0.078
0.079
0.080
0.187
0.083
0.083
0.083
0.085
0.088
0.086
0.084
0.083
0.084
0.084
0.083
0.083
0.085
0.083
0.085
0.206

P
3.48E-05
5.29E-05
5.66E-05
7.07E-05
7.50E-05
7.52E-05
7.67E-05
8.95E-05

P
1.00E-05
1.02E-05
1.02E-05
1.04E-05
1.04E-05
1.18E-05
1.19E-05
1.31E-05
1.38E-05
1.62E-05
1.64E-05
1.95E-05
2.32E-05
2.60E-05
3.49E-05
3.57E-05
3.62E-05
3.64E-05
3.65E-05
3.80E-05
3.80E-05
3.93E-05
3.94E-05
4.46E-05
4.48E-05
4.54E-05
4.64E-05
5.15E-05
5.91E-05



23
23
23
23
23
23

4642016
153207925
153252908
153252147
153247745

69401419

C
A
C
C
A

C

Hao-A34Q04

0.424
0.485
0.468
0.469
0.536
0.466

1.005
0.977
0.936
0.932
0.899
0.889

0.317
0.338
0.343
0.344
-0.350
-0.335

0.079
0.086
0.088
0.088
0.090
0.086

6.66E-05
8.09E-05
9.17E-05
9.18E-05
9.36E-05
9.59E-05

In these genetic main effect analyses, PLINK models A1 as the tested allele.
The orientation of all SNPs is on the positive (5’ to 3”) strand. SNPS were

analyzed using additive coding and allele dosages.




Supplemental Table 5. Results from look-ups of top SNPs in each sample with the Cohorts for Heart and Aging Research in Genomic Epidemiology (CHARGE Consortium)
meta analysis of depressive symptoms (n=51,258)

Top SNPs from African American Analysis

SNP Al A2 Freq Al
rs580112 A G 0.376
rs1413154 T G 0.940
rs1893586 A G 0.374
rs10777901 A C 0.508
rs10125319 T C 0.609
rs10221121 A G 0.291
rs210329 T G 0.622
rs17030391 A G 0.165
rs4866976 A G 0.947
rs418207 A G 0.401
Top SNPs from Hispanic Analysis
SNP Al A2 Freq Al

rs2532087 C G 0.201
rs4542757 T C 0.653
rs11738766 A G 0.130
rs609508 C G 0.784
rs16823787 A G 0.909
rs17345417 A G 0.877
12822657 T C 0.407
rs2282123 C G 0.834

FreqSE

0.021
0.016
0.021
0.016
0.027
0.020
0.034
0.007
0.007
0.027

FreqSE

0.017
0.026
0.014
0.017
0.015
0.019
0.020
0.020

MinFreq

0.336
0.869
0.308
0.470
0.526
0.255
0.464
0.151
0.927
0.347

MinFreq

0.176
0.604
0.093
0.765
0.875
0.817
0.328
0.754

MaxFre

0.443
0.951
0.396
0.558
0.649
0.345
0.639
0.184
0.962
0.497

MaxFre

0.243
0.713
0.144
0.830
0.943
0.898
0.440
0.861

Weight

34549
33165
34548
33111
34549
34547
34549
34549
28949
34549

Weight

33111
34549
33541
34548
31394
34549
34548
34548

Z-score
2.144
0.269
-1.140
-0.963
-0.462
-2.132
-0.067
-0.329
0.573
-0.370

Z-score
-0.383
0.934
-0.326
-0.339
-0.984
0.010
-1.204
0.476

p-value
0.0321
0.7882
0.2544
0.3357
0.6440
0.0330
0.9467
0.7420
0.5667
0.7118

p-value
0.7018
0.3503
0.7443
0.7348
0.3252
0.9921
0.2285
0.6337

Direction
B o e oo o
B e o S
B e I S
e — e

-+ttt ettt

R S RS A
S R SR
S N S S T SR

R e o s

Direction
e SN B
e o
Ly S S
B e o o ST
B e S S
B s S
B e o S

S S S

Het Isq
0
16.7
0
14.2
18.2
0

S o o o

Het Isq
0
35.2

S O O O

0

Het Chisquare
13.949
19.204
16.656
18.656
20.790
8.962
10.885
11.286
12.606
9.819

Het Chisquare
13.122
26.253
5.741
12.576
14.222
15.891
16.098
8.883

Het DF
17
16
17
16
17
17
17
17
13
17

Het DF
16
17
15
17
16
17
17
17

Het p-value
0.6707
0.2582
0.4779
0.2869
0.2358
0.9415
0.8625
0.8413
0.4787
09110

Het p-value
0.664
0.070
0.984
0.764
0.582
0.532
0.517
0.944

These results are based on the CHARGE Consortium meta-analysis GWAS of depressive symptoms using 17 population-based studies (n=51,258 individuals) of White older adults where
depressive symptoms were measured through the CESD. Meta analysis was performed using p-value based method, weighted by sample size, and adjusting for age, sex, and principal

components. Analyses were performed in METAL, where A2 was the tested allele.




Supplemental Table 6. Top loci from African American GWAS (10x10-5) in Hispanics and results from meta analysis of WHI participants

African American GWAS Results Hispanic GWAS Results Meta Analysis Results
Chr SNP Al A2 Al Freq p-value Al A2 Freq Al p-value Al A2  Effect SE p-value Direction HetISq HetChiSq HetPVal
16 chr16:20105038 C T 0.771 5.75E-08 cC T 0.910 0.7615 T C 0.264 0.051 2.27E-07 ++ 64.1 2.787 0.095
11 rs58295558 CcC G 0.856 0.00005935 C G 0.893  0.0007189 C G  -0.309 0.060 2.86E-07 -- 21.2 1.269 0.260
17 152108944 cC T 0.449 0.00002194 C T 0.506 0.03635 T C -0.183 0.039 2.29E-06 -- 0 0.095 0.758
13 rs1413154 G T 0.205 3.54E-06 G T 0.059 0.3315 T G 0.271 0.058 2.53E-06 ++ 0 0.362 0.547
3 11526725 A G 0.535 0.00001014 A G 0.614 0.09321 A G -0.185 0.039 2.87E-06 -- 0 0.408 0.523
2 rs1402712 CcC T 0.307 0.00009931 C T 0.633 0.01409 T C 0.203 0.044 4.16E-06 ++ 0 0.007 0.934
16 chrl16:10177152 A G 0.154 0.00002908 A G 0.057 0.05652 A G 0.276 0.060 4.43E-06 ++ 0 0.083 0.773
21 rs1893586 A G 0.483 4.19E-06 A G 0.350 0.2741 A G 0.184 0.040 5.00E-06 ++ 35.9 1.561 0.212
6 156926204 CcC T 0.161 0.00004677 C T 0.129 0.04335 T C -0.266 0.059 5.58E-06 -- 0 0.049 0.826
11 rs11233283 A G 0.842 1.41E-06 A G 0.959 0.758 A G -0.268 0.059 5.79E-06 -+ 64.6 2.822 0.093
17 rs205108 A C 0.324 0.00001216 A C 0.106 0.246 A C -0.209 0.047 6.72E-06 -- 0 0.198 0.656
17 rs11868357 A G 0.845 0.00005747 A G 0.959 0.02885 A G 0.269 0.060 7.48E-06 ++ 0 0.933 0.334
12 rs12827379 CcC G 0.746 0.00008193 C G 0.828 0.03342 C G 0.204 0.046 7.59E-06 ++ 0 0.039 0.843
6 rs3828890 CcC G 0.716 0.00001214 C G 0.869 0.2929 CcC G -0.203 0.046 8.96E-06 -- 0 0.536 0.464
12 rs7309339 A T 0.887 0.00004777 A T 0.944 0.1141 A T 0.293 0.067 0.00001271 ++ 0 0.002 0.962
11 rs10893883 CcC T 0.841 0.00005529 C T 0.789 0.08682 T C -0.223 0.052 0.00001521 -- 0 0.522 0.470
5 rs256151 A G 0.596 0.00002808 A G 0.294 0.222 A G 0.178 0.042 0.00001841 ++ 0 0.7 0.403
9 rs10756752 G T 0.668 0.00006987 G T 0.499 0.1012 T G 0.174 0.041 0.00002022 ++ 0 0.367 0.545
2 chr2:142243655 A G 0.261 0.0000507 A G 0.393 0.1182 A G -0.187 0.044 0.00002077 - 0 0.773 0.379
8 152446816 A G 0.112 0.00001346 A G 0.103 0.4835 A G 0.262 0.063 0.000032 ++ 53.6 2.155 0.142
3 1s729327 A G 0.129 0.00002295 A G 0.083 0.484 A G 0.248 0.060 0.00003496 ++ 24.2 1.319 0.251
3 rs580112 A G 0.184 2.84E-06 A G 0.332 0.6064 A G 0.201 0.049 0.00003724 ++ 80.8 5.204 0.023
9 rs12339503 A G 0.390 0.00002857 A G 0.175 0.5027 A G -0.183 0.045 0.00004193 -- 16.1 1.191 0.275
4 rs6855873 CcC T 0.669 0.00005738 C T 0.731 0.24 T C 0.182 0.045 0.00004216 ++ 0 0.815 0.367
2 rs61736780 A G 0.121 0.00003755 A G 0.026 0.6905 A G 0.270 0.066 0.00004345 ++ 0 0.443 0.506
3 rs1153484 CcC G 0.708 0.00007256 C G 0.731 0.2222 cC G -0.179 0.044 0.00004815 -- 0 0.765 0.382
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Meta analysis results were obtained using METAL. Results are sorted by p-value corresponding to the meta analysis. Columns for the meta analysis refer to the overall estimated
effect size for allele 1 (effect), the overall standard error for the effect size estimate (SE), the meta analysis p-value (p-value), summary of effect direction for each study, with one +
or - per study (direction), 12 statistic of heterogeneity, on a scale of 0-100% (hetisq), chi-squared statistic in simple test of heterogeneity (hetchisq), degrees of freedom for

heterogeneity statistic (df), and p-value for heterogeneity statistic (hetpval). The zero in column “direction” is due to a beta estimate of exactly 0 for Hispanics.




Supplemental Table 7. Top loci from Hispanic/Latina GWAS (10x10-5) in African Americans and results from meta analysis of WHI participants

Hispanic GWAS Results

African American GWAS

Meta Analysis Results

Results

Chr SNP Al A2 Al Freq p-value Al A2 Al Freq p-value Al A2 Effect SE p-value  Direction HetISq HetChiSq HetPVal
8 rs34919099 G T 02213 0.0000915 G T 0251 0.02158 T G -0.177 0.046 0.0001054 -- 82.1 5.574 0.01823
14 135612540 C T 05493 0.00007394 C T  0.4626 0.05258 T C 0.152 0.041 0.0002357 ++ 83.2 5.967 0.01458
10 17907661 A G 0.1861 0.0000619 A G 0.0344 0.4124 A G 0.286 0.079 0.0002989 ++ 73 3.697 0.0545
3 rs10452033 A G 0.2068 0.00001153 A G 0.3348 0.06447 A G 0.151 0.042 0.0003445 ++ 89.9 9.909 0.001644
2 rs1905469 A C 0.6066 0.00003518 A C 0.5187 0.07277 A C -0.139 0.039 0.0003677 -- 87 7.716 0.005472
8 152597346 A T 02137 0.00001322 A T  0.0857 03459 A T -0.219 0.062 0.0004028 -- 86.5 7.411 0.006481
10 rs10886733 C T 0.1167 7.23E-06 CcC T 0.1013 0.2476 T C -0.228 0.067 0.0006571  -- 89.9 9.934 0.001622
6 rs2282123 C G 0.7451 7.19E-06 C G 0.9442 0.8651 CcC G 0228 0.067 0.0006606 ++ 88.4 8.647 0.003275
9 rs10981121 C T 07765 0.0000383 C T 0.7871 0.143 T C -0.156 0.047 0.0009044 -- 87.7 8.119 0.004381
17 rs10853165 C T 03031 0.00003837 C T 0.1611 0.2526 T C -0.163 0.050 0.0009646  -- 86.5 7.403 0.006513
17 rs16959526 A G 0.209 0.00008417 A G 0.0697 0.4509 A G 0.208 0.064 0.001207 ++ 82.1 5.581 0.01816
2 rs30102 C G 03118 0.00001981 C G 0.0759 0.8383 cC G -0.191 0.060 0.001503 -- 87.8 8.223 0.004137
18 chr18:11258947 A G  0.7695 0.00005557 A G 0.6194 0.1438 A G 0.132 0.042  0.001791 ++ 88.5 8.673 0.003229
13 rs9601962 G T 0.1849 6.91E-06 G T 0.1549 0.3585 T G -0.166 0.055 0.002389 -- 91.6 11.901 0.0005612
21 1s2822657 C T 04574 5.35E-06 C T 0.3725 0.5173 T Cc 0.117 0.041 0.004057 ++ 92.3 12.953 0.0003194
4 rs3909663 G T 0551 0.00002102 G T  0.4565 0.3529 T G 0.112 0.039 0.004368 ++ 90.8 10.874 0.0009752
3 rs6770011 A T 0.7276 0.00005138 A T  0.6564 0.3278 A T -0.122 0.044  0.004944 -- 89.5 9.497 0.002058
8 rs4871995 A C 0.4656 0.00001949 A C 0.2677 0.6383 A C 0.124 0.045 0.005612 ++ 90.8 10.846 0.0009899
11 rs1176746 A G 0.2586 0.00005659 A G  0.1538 0.6114 A G 0.146 0.053  0.006057 ++ 88.9 8.969 0.002746
5 rs4895304 A G 0.8753 0.00001706 A G 0.9571 0.7364 A G -0.229 0.086 0.00749 -+ 91.3 11.525 0.0006867
2 rs17016152 A T 0.0726 0.00005772 A T  0.1488 02374 A T 0.156 0.059 0.008177 ++ 90.6 10.624 0.001117
9 1s57352266 G T 08815 0.00006063 G T  0.9503 0.9414 T G 0.208 0.081 0.009619 +- 89.4 9.419 0.002147
2 rs13425598 A G 09051 0.00007455 A G 0.6183 0.171 A G -0.121 0.047 0.009811 -- 90.8 10.925 0.0009487
15 rs4924625 A G 0.4495 0.00003068 A G  0.2373 0.7433 A G -0.116 0.045 0.01009 -- 90.8 10.924 0.000949
4 rs4697429 C T 03565 0.00009033 C T  0.0884 0.8994 T C 0.149 0.058 0.0102 +- 88.6 8.766 0.00307
2 rs10166852 C G 04737 7.85E-06 cC G 0774 0.9587 cC G -0.118 0.047 0.01277 -+ 92.8 13.848 0.0001982
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Meta analysis results were obtained using METAL. Results are sorted by p-value corresponding to the meta analysis. Columns for the meta analysis refer to the overall estimated effect
size for allele 1 (effect), the overall standard error for the effect size estimate (SE), the meta analysis p-value (p-value), summary of effect direction for each study, with one + or - per

study (direction), 12 statistic of heterogeneity, on a scale of 0-100% (hetisq), chi-squared statistic in simple test of heterogeneity (hetchisq), degrees of freedom for heterogeneity statistic
(df), and p-value for heterogeneity statistic (hetpval)




Supplemental Table 8. Genome-wide by environment interaction study (GWEIS) of stressful life events results for the top loci (p<1x10-4) in African Americans

Stressful Life Event Results (n=6,982)

SNP

154652467

rs7275997

rs28377528

rs2852310

rs12183135

rs74067201

rs184784

chr

21

18

12

position

180097705

19663487

153884444

43093004

151353805

21630449

176440229

G/1

imputed

genotyped

imputed

imputed

genotyped

imputed

imputed

Info

0.945

0.993

0.874

0.996

0.996

0.872

0.981

MAF

0.026

0.180

0.420

0.027

0.024

0.077

0.364

Al

A2  Freq
Al
G 0.026

G 0.820

G 0.580

G 0.027

G 0.024

T 0.077

T 0.636

SNP Main Effect

Beta

-0.662

0.264

-0.212

-0.560

-0.137

-0.346

-0.151

SE

0.167

0.069

0.058

0.183

0.155

0.116

0.056

p-value

1.0

1.0

1.0

1.0

0.6

1.0

1.0

SNP*Stressful Life Events
Interaction Term

Beta

0.691

-0.278

0.237

0.617

0.491

0.382

0.214

SE

0.111

0.053

0.046

0.123

0.100

0.079

0.045

p-value

4.1E-10

1.2E-07

3.2E-07

4.7E-07

8.0E-07

1.2E-06

2.0E-06

Genes in region (=300kb)

RP11-12M5.4, TOR1AIP2,
IFRG15, RP11-533E19.7,
TOR1AIP1, RN7SL230P,
RP11-533E19.2, RP11-
533E19.5, CEP350, RP11-
502H18.2, QSOX1, LHX4,
RP5-1180C10.2, ACBD6
CHODL, AP000998.2,
TMPRSS15, AL109763.1,
AL109763.2

DPP6, RP5-1048B16.1,
AC006019.3, AC006019.4
SLC14A2, RP11-309E23.2,
RP11-749H17.1, RP11-
749H17.2, RP11-116018.1,
RP11-116018.3, SLC14A1
PLEKHGI1, MTHFDI1L, RNU6-
302P, AL133260.1, RP1-
292B18.3, RP1-292B18.4, RP1-
297M16.2, RNU6-300P,
AKAP12, RNU6-1247P,
RNY4P20, RN7SKP268
SLCO1B1, SLCO1A2, IAPP,
PYROXDI1, RECQL, GOLT1B,
Cl120rf39, GYS2, LDHB, RP11-
59N23.3, RP11-59N23.1,
KCNIJ8

RP11-375B1.1, RP11-375B1.2,
RP11-375B1.3, UNC5A, HK3,
UIMC1, ZNF346, ZNF346-1T1,
FGFR4, NSD1, RAB24, MXD3,
PRELIDI1



rs11688799

rs11975583

rs13383024
rs74801432
rs17041572

rs1714354

rs117085128

rs7277215

rs114623838

2

11

19

21

21

114459729

29351383

167674990
82829143
106438975
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imputed 0.854

0.355

0.089

0.028
0.101
0.147

0.208
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0.317
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A G 0.028
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A G 0.147

C T 0.792
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C T 0.317
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-0.120

0.276

-0.338
0.194
0.141

0.142

-0.133

-0.193

0.389

0.057

0.094

0.180
0.094
0.076

0.073

0.176

0.058

0.108

1.0

1.0

0.9
1.0
0.9

1.0

0.6

1.0

1.0

0.213

-0.316

0.552
-0.316
-0.288

-0.250

0.506

0.209

-0.338

0.046

0.068

0.120
0.069
0.063

0.055

0.111

0.046

0.074

2.9E-06

3.5E-06

4.0E-06
4.3E-06
4.5E-06

4.6E-06

4.8E-06

5.1E-06

5.7E-06

IGKV10OR2-108, AC016745.3,
RP11-480C16.1, CBWD2,
AC016745.1, FOXD4L1, RP11-
395L14.3, RP11-395L.14 .4,
FAM138B, MIR1302-3,
WASH2P, RPL23AP7,
RABL2A, AC017074.1,
AC017074.2, RNU6-744P,
SLC35F5, MIR4782,
AC024704.2, AC104653.1,
snoU13, RP11-141B14.1,
ACTR3, AC010982.1,
AC110769.3, AC110769.1
CTB-113D17.1, CPVL,
AC005162.4, AC007096.1,
CHN2, AC004593.3,
AC007255.8, PRR15, ZNRF2P2
XIRP2

RP11-39409.1

RP11-114F10.2, NUAKI,
RP11-114F10.3, CKAP4, RP11-
651L5.2, RNU7-94P, TCP11L2
PDE3B, CYP2R1, CALCB,
CALCA, INSC

WDRS&8, AC008738.2, LRP3,
CTD-2540B15.10, CTD-
2540B15.13, SLC7A10, CTD-
2540B15.6, CTD-2540B15.12,
CEBPA, CTD-2540B15.11,
CTD-2540B15.7, CEBPA-ASI,
CTD-2540B15.9, CEBPG,
PEPD, CTD-2329C7.2, CHSTS8
CHODL, AP000998.2,
TMPRSS15, AL109763.1,
AL109763.2

MAP3K7CL, U3, AF124730.4,
LINCO00189, BACHI1, BACH1-
IT1, AP000240.9, BACHI1-AS1,
BACH1-IT2, snoU13, BACHI1-
IT3, GRIK1, GRIK1-AS2,
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imputed
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genotyped

imputed

imputed

imputed
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genotyped
imputed
genotyped

imputed

0.983
0.828

0.954
0.882

1.022

0.910

0.994

0.978

0.950
1.002

0.966

1.017

0.884

0.031
0.201

0.440
0.022

0.187

0.097

0.354

0.241

0.403
0.053

0.200

0.064

0.147

0.969
0.799

0.561
0.978

0.813
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0.241

0.403
0.053

0.800

0.936

0.147

0.548
0.247
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0.514

0.177

-0.332

0.159

-0.168

-0.157
-0.206

0.241

0.407

-0.218

0.172
0.077

0.055
0.218

0.067

0.098
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0.067

0.058
0.115

0.069

0.112

0.083

1.0
1.0

1.0
1.0

1.0

1.0

1.0

1.0

1.0
0.9

1.0

1.0

1.0

-0.512
-0.251

-0.193
-0.614

-0.221

0.315

-0.202

0.217

0.194
0.366

-0.231

-0.347

0.255

0.113
0.055

0.043
0.136

0.049

0.070

0.045

0.049

0.044
0.083

0.053

0.080

0.059

5.9E-06
6.1E-06

6.2E-06
6.7E-06

7.1E-06

7.1E-06

8.2E-06

9.0E-06

1.0E-05
1.1E-05

1.3E-05

1.3E-05

1.4E-05

RP11-313P22.1, GRIK1-AS1

KLF12, LINC00402, RNY1P5

MAGI2, MAGI2-IT1, MAGI2-
AS1, MAGI2-AS2, RNU6-337P
AP000855.4, RNU1-139P

SLC9A2, MFSD9, TMEM182,
AC007251.2, AC108051.1,
AC108051.2, AC108051.3,
AC073987.1

RP11-13P5.2, FNDCI, FNDC1-
IT1, RP11-125D12.1, RP11-
125D12.2, RP3-393E18.2,
SOD2, RNU4ATACI18P, WTAP
RP13-487K5.1, GUCY1A3,
RP11-588K22.2, GUCY1B3,
ASICS, TDO2, CTSO
GABRB3, GABRAS5, GABRG3,
AC136896.1, RNA5SP391,
AC144833.1

LGR4, RP11-159H22.2, LIN7C,
BDNF-AS, RNAS5SP339,
LINC00678, BDNF, RP11-
587D21.4, RP11-406D1.2
CPNE4, MIR5704

LINC00320, NCAM2,
AP001136.2

CTD-3179P9.1, CTD-3179P9.2,
CTD-2281M20.1

RBMS1, RMRPP3, MIR4785,
RN7SL423P

CTA-211A9.5, RP1-90L6.2,
RP1-90L6.3, RNU6-1066P,
CTA-992D9.6, CTA-992D9.7,
CTA-503F6.2, RP5-1172A22.1,
CTA-929C8.5, CTA-929C8.7,
CTA-929C8.6
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DNER, RNU7-9P, TRIP12,
RNU6-613P, FBX036, RNUG6-
964P, FBX036-IT1, RNU6-
1027P, SLC16A14, RNY4P19,
AC009950.2

KBTBDS&

RP11-43505.7, RP11-43505.2,
PTCHI, RP11-43505.6, RP11-
43505.5, RP11-43505.4, RP11-
332M4.1, RP11-18014.2,
LINC00476, DKFZP434H0512,
RNU2-46P, ERCC6L2,
RNAS5SP289

AC005062.2, RP11-486P11.1,
MACCI1, MACCI1-ASI,
AC005083.1, AC099342.1,
CTA-293F17.1, ITGBS,
SNORDS56, ABCB5S

RNF17, CENPJ, TPTE2PI,
LSP1, PABPC3, AMER2,
AMER2-AS1, LINCO01053,
LINCO01076, MTMRG6,
AL590787.1, RP11-271M24.2,
NUPL1, ATP8A2
RP11-114H23.1, AC131012.1,
RN7SL734P, RP11-290L1.5,
PHLDA1, RP11-290L1.3,
RP11-290L1.2, NAPILI,
RNU6-1271P, RP11-54A9.1
CDH9, RNU6-738P

RP11-94P11.4, GRIA4, RNU4-
55P, AP000673.1, RNU6-277P,
MSANTD4, KBTBD3,
AASDHPPT, RP11-677118.3,
RP11-677118.4

MRPL13, MTBP, SNTBI,
RP11-713M15.1, RP11-
713M15.2, RP11-369K17.1
RN7SKP277, PTPRZ1, AASS,
RNU7-154P, RP11-560119.1,
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FEZF1, FEZF1-AS1, CADPS2

GRID1, RP11-93H12.2, RP11-
93H12.4, RN7SKP238,
RNA5SP322

SPATS2, KCNH3, MCRSI1,
PRPF40B, RP11-133N21.10,
FAM186B, RNU6-834P,
FMNL3, TMBIM6, NCKAPSL,
BCDIN3D-AS1, BCDIN3D,
RP11-70F11.7, FAIM2, RP11-
70F11.11, RP11-70F11.8,
AQP2, RP11-469H8.6, RP11-
469H8.8, AQPS5, AQP6,
RACGAP1, ASIC1, SMARCDI
DSTN, RRBP1, BANF2,
AL035045.1, RP5-905G11.3,
RNU6-192P, SNXS5, OVOL2,
SNORD17, MGMEI, RP4-
726N1.2, RNU7-137P, Y_RNA,
PET117, CSRP2BP,
AL050321.1

ASTN2, RN7SKP125, RP11-
388N2.1, RP11-500B12.1,
TLR4, RNU6-1082P,
snoZ13_snr52, RP11-281A20.2
RNASSP388, NRXN3, RP11-
332E19.2, AC007056.1,
AC008045.1

RUNXITI1, RP11-700E23.2,
RP11-700E23.1, RP11-
587H10.1, RP11-587H10.2
LPCATI, CTD-2245E15.3,
SDHAP3, CTD-2012J19.3,
RP11-43F13.1, MIR4277, CTD-
2587M23.1, MRPL36,
NDUFS6, CTD-2194D22.1,
CTD-2194D22.2, IRX4, CTD-
2194D22.3, CTD-2194D22 .4,
RP11-25902.1, RP11-25902.2,
RP11-25902.3
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RP11-65D24.2, LINC00354,
AL136302.1, SNORD44, SOX1,
RP11-450H6.3, LINC00404,
LINCO00403, LINC01070
HNMT, AC069394.1,
AC097721.2, AC114763.1,
SPOPL, AC092620.2, RP11-
231E19.1, AC092620.3
WDR?72, RNU6-449P, RP11-
643A5.2, UNC13C

AGBLI1, RP11-182L7.1, RP11-
133L19.2, RP11-133L19.1
RP11-99C10.1, CNTNS,
RN7SKP53, AP003558.1
DMRTAI, RP11-399D6.2,
RP11-370B11.3

MANBAL, SRC, BLCAP,
NNAT, LINC00489, RP4-
640HS8.2, CTNNBLI1

AQR, ZNF770, AC114546.1,
RP11-463120.3, RP11-463120.2,
RP11-323115.5, ANP32AP1,
DPH6, MIR3942

RNU6-261P, RP11-35J1.1, U6,
RP11-354K4.2

CPNE4, MIR5704

LINC00326, EYA4, RP1-
283K11.3, RP1-283K11.2
HLA-DQA2, MIR3135B, HLA-
DQB2, HLA-DOB, TAP2,
PSMBS8, TAPSAR1, PSMB9,
TAP1, PPP1R2P1, HLA-DMB,
AL645941.1, XXbac-
BPG181M17.5, HLA-DMA,
BRD2, BRD2-IT1, XXbac-
BPG181M17.6, HLA-DOA,
HLA-DPA1, HLA-DPBI1, HLA-
DPB2, HCG24, COL11A2,
RXRB, RNY4P10, SLC39A7,
HSD17B8, MIR219-1, RINGI,
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0.995
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0.419
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3.6E-05
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XXbac-BPG157A10.21,
HCG25, VPS52, RPS18,
B3GALT4, WDR46, PFDNG6,
RGL2, TAPBP, ZBTB22,
DAXX

STMNDI1, RBM24, CAP2
CNTNG6

FAMI107B, CDNF, HSPA14,
RP11-398C13.6, SUV39H2,
DCLREIC, MEIGI1, OLAH,
ACBD7, Cl0orfl11, RPP38,
NMT2, FAM171A1, RP11-
25G10.2

SNX10, AC004540.4,
AC004540.5, KIAA0087,
AC004947.2, C7orf71, SKAP2
TENM2, CTB-180C19.1, CTC-
286N12.1, CTB-105L4.2, CTB-
78F1.1, CTB-78F1.2
AC096559.1, MIR3681, RNU6-
843P, AC096559.2
RP11-889D3.1, RP11-889D3.2,
RP11-64C1.1, RP11-875H7.1,
RP11-875H7.2, WNTSA,
WNTS5A-AS1, RP11-875H7.5,
ERC2, RP11-58015.1
RNASSP231, RP11-12301.1,
RNU6-832P

CBWD2, FOXD4L1, RP11-
395L14.3, RP11-395L.14 .4,
FAM138B, MIR1302-3,
WASH2P, RPL23AP7,
RABL2A, AC017074.1,
AC017074.2, RNU6-744P,
SLC35F5, MIR4782,
AC024704.2, AC104653.1,
snoU13, RP11-141B14.1,
ACTR3, AC010982.1,
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AC110769.3, AC110769.1, U3

HTR4, HTR4-IT1, ADRB2,
SH3TC2, RP11-44B19.1,
RNU6-732P, MIR584, CTC-
529P8.1, RN7SKP145,
ABLIM3, RP11-331K21.1,
ACO012613.2

RP5-968D22.3, XCL2, XCLI1,
DPT, AL049798.1, RP1-
10C16.1, LINC00626,
LINC00970, RNA5SP66
AKRIE2, AKRICI, U8,
AKR1C2, RP11-49907.7,
AKRIC3, AKRICL1, AKR1C4,
RP11-445P17.3, RP11-
445P17.8, AKRIC7P

GRMS5, AP001482.1, TYR,
NOX4

CBWDI, C9orf66, DOCKS,
RP11-5906.3, RP11-165F24.3,
KANKI1, RP11-165F24.2,
RP11-165F24.5, RN7SL412P,
RP11-31F19.1, RNU6-1327P,
RP11-130C19.3

SPRY2, RNU6-61P

RP11-19E11.1, EN1, MARCO,
RP11-77A13.1, C1QL2,
RN7SL468P, STEAP3,
STEAP3-AS1, C2o0rf76, DBI
ARHGEF10, KBTBD11-OTl,
RP11-439C15.4, KBTBDI11,
RP11-439C15.5, RP11-
1049H7.2, MYOM2,
AC133633.2, AC133633.1
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EHDI1, RP11-665N17.4,
MIR192, MIR194-2, ATG2A,
PPP2R5B, GPHA2, Cl1orf85,
BATF2, ARL2, RP11-399J13.3,
SNX15, SAC3DI,
NAALADL1, RN7SL114P,
CDCAS, ZFPL1, AP003068.6,
VPS51, AP003068.9, TM7SF2,
ZNHIT2, AP003068.12, FAU,
SYVNI1, MRPL49, RNU2-23P,
SPDYC, AP003068.18,
AP003068.23, CAPNI,
SLC22A20, POLA2,
CDC42EP2, DPF2, TIGD3,
RP11-86708.5, SLC25A45,
FRMDS, NEAT1, AP000769.1
SGCD

RP11-179K3.2

AC007682.1, Y_RNA,
AC087073.1, AC139712.4
RP11-292B1.2, RP11-
769N22.1, RP11-472K22.1,
RP11-472K22.2, RNU6-1221P
SNORD37, SNORAG6S,
SNORA9, RNU6-80P, MZT1,
BORA, DIS3, PIBF1,
AL391384.1, RNU6-79P
SUV420H1, Cllorf24, LRPS,
PPP6R3, AP000807.2,
AP000807.1, CTD-2007L18.5,
AP003096.1, GAL, MTLS,
CPT1A

HHAT, KCNH1

CTD-2128A3.2, LINCO00911,
RP11-497E19.1, RP11-
497E19.2, FLRT2, CTD-
2341M24.1, RP11-1079H9.1
RP11-315F22.1, AC093802.1,
NDUFA10, MIR4786, OR6B2,
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PRR21, OR6B3, AC013469.1,
MYEOV2, OTOS

ASTN2, AL354981.1,
SNORA70C, RN7SKP128,
RN7SKP125

KIAA1731, Y RNA,
SCARNA9, TAFID,
SNORA25, SNORA32,
SNORD6, SNORA1, SNORAS,
SNORDS, SNORA1S,
MIR1304, SNORAA40,
Cllorf54, MED17, snoU13,
RN7SL195P, VSTMS,
HEPHL1, PANX1, RP11-
680H20.2

KCTD15, RN7SL150P,
LSM14A, KIAA0355,
AC010504.2, GPI

MANI1A2, AL157902.3,
FAM46C, SNORA40, GDAP2,
WDR3, SPAG17

ZMIZ1-AS1, RP11-481G8.2,
ZMIZ1, PPIF, ZCCHC24,
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RP11-355F16.1, snoU13,
EVA1A, AC007099.2

CEP85, SH3BGRL3, UBXNI11,
CD52, AIMIL, RN7SL490P,
ZNF683, LIN28A, DHDDS,
RP3-476K8.3, HMGN2,
RPS6KA1, MIR1976,
RN7SL679P, Y_RNA, snoU13,
RP5-968P14.2, ARIDI1A,
RN7SL501P, PIGV,
RN7SL165P, ZDHHC18, SFN
ETS1, RP11-1007G5.2, RP11-
264E20.2, RP11-264E20.1,
RP11-744N12.3, FLI1, FLI1-



152175472

rs12056433

rs79130661

rs780873

rs12195349
rs4145578

rs11100921

1s28642088

1s28608542

rs13265104

rs35819675

16

12

16

8

2

78509562

12891872

152182300

116195781

18658219
52656373

139329501

6730845

98466364

15571142

230603117

imputed

imputed

imputed

genotyped

imputed

imputed

imputed

imputed

imputed

imputed

imputed

0.999

0.964

0.929

0.977

0.846
0.938

0.931

0.912

0.993

0.928

0.941

0.271

0.335

0.020

0.112

0.042
0.121

0.083

0.162

0.059

0.395

0.361

0.271

0.665

0.020

0.888

0.042
0.121

0.917

0.838

0.941

0.605

0.361

0.084

-0.154

-0.359

-0.148

-0.348
0.215

0.310

0.139

0.229

-0.206

-0.118

0.061

0.059

0.208

0.089

0.145
0.082

0.099

0.077

0.121

0.056

0.058

0.8

1.0

0.9

0.9

1.0
1.0

1.0

0.9

0.9

1.0

1.0

-0.183

0.177

0.497

0.267

0.373
-0.270

-0.275

-0.216

-0.317

0.171

0.173

0.047

0.045

0.127

0.068

0.095
0.069

0.070

0.055

0.081

0.044

0.044

8.9E-05

8.9E-05

9.0E-05

9.1E-05

9.1E-05
9.1E-05

9.2E-05

9.2E-05

9.2E-05

9.2E-05

9.3E-05

AS1, KCNJ1, KCNIJS,
Cllorf45, TPS3AIP1,
ARHGAP32, RNUG6-876P,

Y RNA

WWOX, RP11-190D6.2, RP11-
264L1.4, RP11-264L1.3
LONRF1, RP11-252C15.1,
LINC00681, AC090133.1,
KIAA1456, RNU6-842P,
DLCI, Y RNA

MBNL1, MBNLI-ASI,
TMEMI4E, Y _RNA, RP11-
362A9.3, RP11-788A4.1
RP11-1028N23.3, RP11-
1028N23.2, RP11-1028N23.4,
RN7SL865P, RP11-110L15.1,
RP11-110L15.2, SNORDS56,
MEDI3L, RP11-493P1.2
RNF144B, snoU13, MIR548A1

SGMSI1, RP11-50E11.3, RP11-
564C4.6, ASAH2B, AICF,
RP11-449016.2, RP11-96B5 .4,
PRKGI1, RP11-96B5.3
LINCO00616, SLC7A11-AS1,
SLC7A11, RP11-733C7.1,
LINCO00498, LINC00499,
LINC00500, RP11-173E2.2
RP11-420N3.2, RBFOX1,
RP11-468I15.1, RNU7-99P,
RNU6-457P

RP11-43505.7, RP11-43505.2,
PTCHI, RP11-43505.6, RP11-
43505.5, RP11-43505.4, RP11-
332M4.1, RP11-18014.2,
LINC00476, DKFZP434H0512,
RNU2-46P, ERCC6L2,
RNAS5SP289

TUSC3, AC091559.1, RP11-
77B22.2

DNER, RNU7-9P, TRIP12,
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rs1481103

rs11776881

rs10425998

rs17253044

rs6715792

10

20

19

6778842

36294785

4919906

73649117

131805603

31957139

25503735

217175528

imputed

imputed

genotyped

genotyped

imputed

genotyped

genotyped

imputed

0.825

0.938

0.986

0.972

0.869

1.022

1.016

0.926

0.073

0.151

0.061

0.220

0.466

0.204

0.143

0.165

A C 0.927

A G 0.849

G T 0.939

C T 0.781

A C 0.534

C T 0.796

C T 0.857

A G 0.835

-0.353

-0.220

0.314

-0.164

-0.094

0.128

0.175

-0.169

0.105

0.075

0.109

0.064

0.058

0.067

0.081

0.076

1.0

1.0

1.0

1.0

0.9

1.0

1.0

1.0

0.363

0.239

-0.307

0.204

0.179

-0.196

-0.227

0.239

0.093

0.061

0.078

0.052

0.046

0.050

0.058

0.061

9.3E-05

9.3E-05

9.3E-05

9.4E-05

9.4E-05

9.5E-05

9.5E-05

9.5E-05

RNU6-613P, FBX036, RNUG6-
964P, FBX036-IT1, RNU6-
1027P, SLC16A14

PRKCQ, PRKCQ-AS1, RP11-
55418.1, RP11-55418.2,
LINCO00707, RP11-799021.2
SRC, BLCAP, NNAT,
LINC00489, RP4-640H8.2,
CTNNBL1, VSTM2L
RP11-44503.2, CTD-
2318H23.1, CTD-2161F6.3,
CTD-2161F6.2, CTD-2161F6.1,
CTD-204618.1, CTD-
2247C11.2, CTD-2247C11.1,
LINCO01020, CTD-2247C11.4,
CTD-2247C11.5, RN7SKP73,
CTD-2297D10.2, ADAMTSI16,
CTD-2297D10.1

ADAMTS3, RNU4ATACYP,
RNUG6ATACSP, RP11-352E8.2,
COX18, ANKRD17
KB-1568E2.1, ADCY8, RP11-
737F9.2, RP11-737F9.1
CTC-43909.3, TSHZ3,
AC007796.1, AC008992.1,
CTD-2050118.2, CTD-
2050I18.1, AC011525.2,
ACO011525.4, RNAS5SP471
RP3-522P13.3, LRRC16A,
Y_RNA, RNU6-987P,
AL160037.1, snoU13, SCGN,
HIST1IH2AA, HISTIH2BA,
SLC17A4, SLC17A1

MREG, PECR, TMEM169,
XRCCS5, RP11-566E18.3,
MARCH4, AC012513.6,
AC069155.1, Y_RNA,
AC098820.2, SMARCALL,
AC098820.3, AC098820.4,
RPL37A, AC073321.3,



AC073321.4

rs72984613 11 103702299  imputed 0.925 0.090 A G 0.090 0.156 0.095 0.9 -0.318 0.081 9.5E-05 RP11-563P16.1, MIR4693,
PDGFD, RP11-617B3.2, DDI1

rs13339093 16 78619484 imputed 0.813 0.143 C T 0.143  -0.206 0.087 1.0 0.252 0.065 9.6E-05 WWOX, RP11-264L1.4, RP11-
264L1.3

rs73579711 6 125552553  imputed 0.966 0.021 A G 0.021 0472 0.171 1.0 -0.559 0.143 9.6E-05 RP11-510H23.1, RNF217,

TPD52L1, HDDC2, RP11-
735G4.1, RP11-138M12.1

rs77692718 18 9160940 imputed 0.909 0.037 C T 0.037 0.168 0.140 0.8 -0.487 0.125 9.7E-05 NDUFV2, RP11-21J18.1, RP11-
143J12.3, RP11-143J12.2,
ANKRDI12, Y RNA, RP11-
888D10.4, snoU13, RP11-
888D10.3, TWSG1

rs2793447 6 24360149 imputed 0.806 0.115 A G 0.886 -0.163 0.093 0.9 0.317 0.081 9.7E-05 NRSNI, SNORD46, DCDC2,
KAAGI1, RNU6-391P, MRS2,
GPLD1, ALDH5ALI,
KIAA0319, TDP2

rs6573843 14 69067164 imputed 0985 0.185 C G 0.815 0.205 0.070 1.0 -0.199 0.051 9.8E-05 RADS51B, CTD-2325P2.4,
CTD-2325P2.3, RNU6-921P,
ZFP36L1, RN7SL224P, ACTN1

rs7190816 16 13935499 imputed 0.969 0214 A G 0.214 0.147 0.066 1.0 -0.210 0.054 1.0E-04 U91319.1, U95743.1, ERCCA4,
CTD-2135D7.2, CTD-
2135D7.3, CTD-2135D7.5,
CTD-2135D7.4, MKL

All genes within the region of the SNP are listed (+300kb). Robust (sandwich) standard errors are presented. In these tests of statistical interaction (on the additive scale), probABEL uses
A2 as the tested (non-reference) allele, consistent with MACH. The beta coefficients in these models can be interpreted as follows. The SNP main effect beta coefficient indicates the
average difference in levels of depressive symptoms for every additional tested allele for women with a zero value on all covariates and who are in the lowest quartile of stressful life
events. The GxE interaction term indicates the average estimated difference in the effect of each tested allele on depressive symptoms associated with a one-unit different in stressful life
events. adjusting for covariates. Our Bonferroni adjusted alpha level in these analyses was 2.5x10™,




Supplemental Table 9. Genome-wide by environment interaction study (GWEIS) of social support results for the top loci (p<1x10-4) in African Americans

Social Support Results (n=6,908)

SNP Main Effect SNP*Social Support
Interaction Term

SNP chr position G/1 Info MAF Al A2 Freql
1577966298 2 10984514 imputed 0.891 0.034 A G  0.966

rs6419121 4 88490040 imputed 0.921 0.178 C G 0.178

rs10836421 11 35581792 imputed 0.971 0.315 A G 0.315

rs78012311 21 33634345 imputed 0.981 0.104 C G 0.104

rs350182 1 4548292 imputed 0.827 0.038 A G 0.038

Beta SE p-value Beta SE p-value
0.796 0.223 1.0 -0.592  0.115 2.4E-07

-0.375  0.096 1.0 0.280  0.055 4.0E-07

-0.184  0.071 1.0 0.217  0.043 4.3E-07
0.468  0.094 1.0 -0.321  0.065  8.2E-07
-0.696  0.201 1.0 0.489 0.101 1.1E-06

Genes in region (+300kb)

NOL10, AC092687.5,
RN7SL832P, AC092687.3,
ATP6V1C2, RNU7-138P,
RP11-791G15.2, PDIAG,
RNU7-176P, AC092687 .4,
RP11-245G13.2, KCNF1,
AC062028.1, C2o0rf50

MIRS5705, HSD17B13, RP11-
529H2.2, HSD17B11,
RN7SL681P, Y RNA,
NUDT9, RP11-710E1.2,
SPARCLI1, RP11-742B18.1,
DSPP, DMP1, snoU13, IBSP,
MEPE

SLC1A2, RP1-68D18.3, RP4-
683L5.1, PAMRI1, RP5-
945117.2, FJX1, RP1-
276E15.1, TRIM44, RP11-
698N11.4

HUNK, HUNK-ASI,
LINCO00159, AP000261.1,
AP000265.1, MIS18A,
MIS18A-AS1, MRAP,
AP000266.7, URBI,
RN7SL109P, SNORASO,
C21lorfl119, EVAIC,
SNORA33

RP5-1166F10.1, RP1-37J18.1,
RP1-37J18.2, AJAP1
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152414325
rs12346228
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rs823067

rs746191

157924546

\S)

—

11

61379286

54888537
81929337

165634055

205771704

87849215

82574706

genotyped

imputed

imputed

genotyped

imputed

imputed

imputed

1.032

0.947
0.995

0.986

1.003

0.996

0.998

0.361

0.309
0.116

0.025

0.307

0.431

0.461

G

A

A

T

G

G

0.639

0.691
0.116

0.025

0.693

0.431

0.461

-0.281

0.279
0.196

-0.743

0.247

0.265

-0.194

0.065

0.074
0.098

0.212

0.069

0.064

0.065

1.0

1.0
1.0

1.0

1.0

1.0

1.0

0.202

-0.214
-0.303

0.553

-0.198

-0.190

0.185

0.042

0.045
0.065

0.119

0.043

0.041

0.041

1.3E-06

2.0E-06
2.8E-06

3.1E-06

3.3E-06

4.0E-06

5.2E-06

AC010733.4, REL, RNU4-51P,
RP11-373L24.1, PUS10,
RNASSP9S5, PEX13,
KIAA1841, AC016747.3,
C2o0rf74, RP11-493E12.1,
AHSA2, USP34, RP11-
493E12.2, SNORA70B

UNCI13C

RP11-165H23.1, RP11-
375018.2, TLE4

RNU6-284P, RP11-29402.2,
RNU6-668P, RP11-366M4.3,
TRIM61, FAM218A, RP11-
366M4.13

CDK18, RNU2-19P, MFSD4,
RNU6-418P, ELK4, SLC45A3,
NUCKS1, AC119673.1,
SNORA72, RAB7L1,
SLC41A1, PM20DlI,
SLC26A9, RP4-6811L3.2

HS2ST1, RP5-105215.2, RPS5-
105215.1, AL139139.1, LMO4,
RP4-544H6.2, RNAS5SP52

RP11-179A16.1, SNORDI112,
RP11-179A16.2, FAMI181B,
RP11-718B12.2, PRCP,
snoU13, Cl1orf82, RP11-
659G9.3, RAB30, SNORAT70E,
RAB30-AS1, RP11-113K21.4,
PCF11
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rs7860514
rs17866612

1514477340
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43065571

106282604
220168022

84858778

10020652

8354775
234956006

34629564

genotyped

imputed

imputed

genotyped

genotyped

imputed

imputed

imputed

0.989

0.834
0.922

0.982

1.016

0.955
0.947

0.832

0.026

0.321
0.336

0.058

0.124

0.160
0.028

0.055

C
G

A

T
T

T

0.026

0.321
0.336

0.942

0.876

0.160
0.973

0.055

-0.672

0.282
0.281

0.406

-0.226

0.249
0.634

-0.368

0.240

0.073
0.071

0.147

0.095

0.089
0.225

0.163

1.0

1.0
1.0

1.0

1.0

1.0
1.0

1.0

0.551

-0.211
-0.201

-0.371

0.276

-0.253
-0.536

0.393

0.121

0.046
0.045

0.083

0.062

0.057
0.121

0.089

5.6E-06

5.7E-06
7.8E-06

8.1E-06

8.3E-06

8.9E-06
1.0E-05

1.0E-05

SLC14A2, RP11-309E23.2,
RP11-749H17.1, RP11-

749H17.2, RP11-116018.1,
RP11-116018.3, SLC14A1

CTC-254B4.1

SLC30A10, RNA5SP76, U3,
EPRS, snoU13, BPNTI,
IARS2, MIR215, MIR194-1,
RAB3GAP2, SNORA36B

AC074183.4, SEMA3D,
LINC00972

CTD-2143L24.1, RNA5SP177,
RP11-447B18.1, CTD-
219904.1, CTD-219904.3,
CTD-219904.7, CTD-
219904.6, FAM173B, CTD-
2256P15.1, CCTS, CTD-
2256P15.4, CTD-2256P15.5,
CMBL, Y RNA

PTPRD

UGT1A1, UGT1A10,
UGT1A9, UGT1A7, UGTI1AS®,
UGT1AS, UGT1A4, UGTIA3,
AC114812.5, UGT1AS,
MROH2A, HJURP, MSL3P1,
TRPMS, AC005538.5, SPP2,
AC006037.2, RP11-309M7.1

AC009499.1, AC073218.1,
ACO011748.1, AC073218.2,
RP11-529E15.1
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233510979
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2366509

132690651

31528027

42255054

14511348

42169439

genotyped

genotyped

imputed

imputed

imputed

imputed

imputed

imputed

1.008

0.982

0.962

0.898

0.985

0.992

0.940

0.978

0.134

0.308

0.458

0.409

0.039

0.239

0.305

0.142

0.134

0.692

0.543

0.409

0.961

0.239

0.305

0.142

-0.343

-0.285

-0.252

0.241

-0.516

-0.236

-0.273

-0.248

0.095

0.069

0.065

0.066

0.140

0.075

0.073

0.093

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.243

0.189

0.178

-0.186

0.448

0.202

0.193

0.254

0.055

0.043

0.040

0.042

0.102

0.046

0.044

0.058

1.1E-05

1.1E-05

1.1E-05

1.2E-05

1.2E-05

1.2E-05

1.2E-05

1.2E-05

ALPP, AC068134.8,
ECEL1P2, ALPPL2,
AC068134.6, ALPI, ECELI,
PRSS56, CHRND, CHRNG,
TIGD1, EIF4E2, MIR5001,
AC073254.1, EFHDI1,
RN7SL359P, snoU13,
GIGYF2, AC064852.4,
KCNIJ13, RNU6-107P,
Y_RNA, C20rf82, NGEF

AC068492.1, CXCR4,
RN7SKP141, AC010146.2,
AC092786.1

SMARCA2, RNU2-25P,
RN7SL592P, RP11-125B21.2,
RP11-91N2.3, VLDLR

MIR378C, AL607076.1,
TCERGIL, RP11-462G8.3

USPLI1, ALOXS5AP,
LINCO00398, TEX26-AS1,
LINCO00545, MEDAG, TEX26,
RP11-252M21.6, LINC01066,
HSPHI1, B3GALTL

CTD-2298J14.2, SNORA31,
LRFNS, AL138498.1

RN7SL46P, RP11-134N1.2,
RNU6-491P, RN7SL676P,
RPL30P11, ATF7IP, PLBDI,
RP11-502N13.2, RN7SKP134,
RP11-695J4.2, GUCY2C

CTD-2298J14.2, SNORA31,
LRFNS, AL138498.1
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131917420

133522032

68326936
169506954

35568512

77485632

70807394

99656514
58043255

59721074

124985028

imputed

imputed

imputed

imputed

imputed

imputed

imputed

imputed

genotyped

imputed

genotyped

0.920

0.910

0.854
0.886

0.954

0.885

0.969

0.925
1.000

0.818

1.017

0.147

0.263

0.098
0.389

0.059

0.090

0.101

0.414
0.057

0.084

0.107

0.147

0.737

0.902
0.389

0.059

0.910

0.899

0.586
0.057

0.916

0.107

-0.342

0.201

0.275
-0.217

-0.097

-0.261

0.374

-0.248
-0.462

-0.381

0.407

0.105

0.078

0.122
0.070

0.125

0.109

0.112

0.066
0.147

0.115

0.101

1.0

1.0

1.0
1.0

0.6

1.0

1.0

1.0
1.0

1.0

1.0

0.262

-0.206

-0.298
0.187

0.318

0.330

-0.275

0.178
0.357

0.319

-0.285

0.060

0.047

0.069
0.043

0.073

0.076

0.063

0.041
0.083

0.074

0.066

1.3E-05

1.4E-05

1.4E-05
1.4E-05

1.4E-05

1.5E-05

1.5E-05

1.6E-05
1.6E-05

1.6E-05

1.7E-05

EBF3, MIR4297, LINC00959,
GLRX3

RP11-62N21.1, RP11-149A7.2,
RP11-40417.2

DOCK2, FAM196B,
MIR378E, FOXI1, CTB-
27N1.1, C50rf58, LCP2, CTB-
114C7.4, CTB-114C7.3,
KCNIP1, KCNMBI1

SLC1A2, RP1-68D18.3, RP4-
683L5.1, PAMRI1, RP5-
945117.2, FJX1, RP1-
276E15.1, TRIM44, RP11-
698N11.4

RNU6-161P, RP11-415A20.1,
ST6GALNACS, AC096951.1,
RP4-564M11.2, PIGK, AKS

WBSCR17, MIR3914-1,
AC079398.1

CNTNS

PLK2, GAPT, MIR548AE2,
CTD-2117L12.1, RAB3C,
RP11-479016.1, CTD-
2176121.2, PDE4D, RP11-
266N13.2

RP11-719N22.2, FHIT,
NPCDR1

FAMI101A, RP11-522N14.2,
NCOR2, RP11-83B20.1,
SCARBI1



rs75395973

rs10822045

152762109
1573059143

1s76956521

rs4600849

1s76634298

rs7037884

3

10

\O

15517208

52746151

94051889
19289230

150464641

32027672

148339129

2213818

imputed

imputed

imputed

imputed

imputed

imputed

imputed

genotyped

0.989

0.980

0.975
0.958

0.836

0.924

0.957

1.015

0.051

0.409

0.249
0.037

0.031

0.347

0.339

0.140

0.949

0.409

0.751
0.037

0.969

0.653

0.339

0.140

-0.275

0.207

0.262
-0.767

0.341

0.141

0.162

0.295

0.162

0.063

0.079
0.193

0.194

0.069

0.070

0.086

0.9

1.0

1.0
0.9

1.0

1.0

1.0

1.0

0.446

-0.175

-0.198
0.454

-0.483

-0.180

-0.189

-0.249

0.104

0.041

0.046
0.106

0.113

0.042

0.044

0.058

1.7E-05

1.8E-05

1.8E-05
1.8E-05

1.8E-05

1.9E-05

1.9E-05

1.9E-05

COL6A4P1, CAPN7, Y_RNA,
SH3BP5-AS1, SH3BPS,
snoU13, RNU6-454P,
METTL6, EAF1, RNU6-
1024P, EAF1-AS1, COLQ,
MIR4270, RN7SL110P,
HACL1, BTD, ANKRD28,
MIR3134, RP11-44D5.1,
RN7SL4P

ASAH2B, AICF, RP11-
449016.2, RP11-96B5 4,
PRKGI, RP11-96B5.3, RP11-
40C11.2, AC022537.1

GPC6, SNORD22

RP11-124N3.3, RP11-124N3.2,
CDH18

SMIM3, AC010441.1, IRGM,
ZNF300, ZNF300P1, GPX3,
TNIP1, ANXA6, CTB-17P3.4,
CCDC69, GM2A, SLC36A3,
SLC36A2, AC034205.1

OSBPL10, OSBPL10-ASI,
ZNF860, SNORA25, Y RNA,
GPDI1L, snoU13, RP11-
384L8.1, CMTMS,
AC097639.1

snoU13, RNU6-692P,
ACO013406.1, Y RNA, RNU6-
715P, RNA5SP106, ACVR2A,
RNU6-1275P

SMARCA?2, RP11-264113.2,
RNU2-25P, RN7SL592P,
RP11-125B21.2



rs9817234 3 68707641 imputed 0.980 0.232 C T 0.768 0.296  0.075 1.0 -0.194 0.045 1.9E-05 FAMI19A1, AC096922.1,
FAM19A4, RNASSP135

rs11073147 15 36392562  genotyped 0.991  0.221 A G 0.221 -0.254  0.080 1.0 0.203 0.048 2.0E-05 DPH6-AS1, MIR4510, RP11-
184D12.1, RP11-684B21.1,
RP11-475A13.2

rs164266 6 1202299 imputed 0.920 0.066 C T 0.066 -0.303 0.135 1.0 0.339  0.079 2.0E-05 RP5-1077H22.2, RP5-
1077H22.1, RP5-856G1.1,
AL033381.1, snoU13, FOXQI,
RP4-668J24.2, FOXF2

1s9435067 1 6193084 imputed 0.802 0.054 C T 0.946 0.114  0.147 0.6 -0.365 0.086 2.1E-05 MIR4689, NPHP4,
AL356261.1, KCNAB2,
AL035406.1, CHDS, RPL22,
RP1-120G22.11, RNF207,
ICMT, LINC00337, HES3,
GPR153, ACOT7, RP1-
20208.3, HES2, ESPN,

MIR4252

rs792052 2 5560650 imputed 0.889  0.430 A G 0.570 -0.211 0.066 1.0 0.180  0.042 2.1E-05 AC107057.1, AC107057.2,
AC108025.2, SOX11,
AC010729.1

1577620255 4 115263602 imputed 0.875 0.044 A G 0.044 0.523  0.154 1.0 -0.478  0.113 2.2E-05 UGTS

112906291 15 55846059 imputed 0.968 0.088 A G 0.912 0.393 0.118 1.0 -0.291  0.069 2.3E-05 RAB27A, RP11-139H15.1,

PIGB, CCPG1, DYXICI-
CCPG1, MIR628, C1501f65,
DYXIC1, PYGOL, PRTG,
RP11-420M1.2, AC009997.1,
NEDD4

rs75441182 5 171222776 imputed 0.949 0.034 A G 0.966 -0.666 0.167 1.0 0.508 0.120 2.3E-05 ACO011410.1, CTB-78H18.1,
CSorf50, FBXW11, STK10,
AC113342.1



rs10917676

—_

163089736 imputed 0.959 0.245 C T 0.245 -0.150 0.079 0.9 0.204 0.048 2.4E-05 Clorfl10, RGS4, RGSS, RP11-
267N12.1, RP11-267N12.3,
RP11-77M5.1, NUF2,
SNORDI112

rs4640379 2 233141377 genotyped 0.904 0.330 C T 0.330 -0.225 0.074 1.0 0.186  0.044 2.4E-05 DIS3L2, AC105461.1,
MIRS562, ALPP, AC068134.8,
ECEL1P2, ALPPL2,
AC068134.6, ALPI, ECELI,
PRSS56, CHRND, CHRNG,
TIGDI1, EIF4E2, MIR5001

rs1040637 6 134823919  genotyped 1.001  0.161 A G 0.161 -0.186 0.087 1.0 0.217  0.051 2.4E-05 SGKI, snoU13, RNA5SP218,
Y RNA, RP11-557H15.3,
LINCO01010, RP11-557H15 .4,
RP11-557H15.5, CTA-31J9.2,
RP1-287H17.1

17612233 3 16223445 imputed 0.933  0.045 C T 0.045 -0.396 0.162 1.0 0382  0.090 2.5E-05 GALNTI1S5, DPH3, OXNADI,
RFTNI, RP11-415F23.2,
RP11-415F23.3, RP11-
415F23.4

rs9289733 3 146527585 imputed 0.912  0.040 A T 0.040 -0.578 0.181 1.0 0.432  0.102 2.5E-05 PLSCR1, RNU6-428P,
PLSCRS, PLSCR5-AS1, RP11-
649A16.1, RP11-232M24.1,
U3, RNU6-505P

rs7142399 14 95145579 imputed 0.969 0.321 A G 0.321 -0.148  0.069 1.0 0.177  0.042 2.6E-05 SERPINAI, RP11-34911.2,
SERPINA11, SERPINAY,
SERPINA12, SERPINAA4,
SERPINAS, RP11-986E7.7,
SERPINA3, SERPINA13P,
GSC, RP11-991C1.1



rs76817598

rs11507421
8
rs1383743

rs6891892

rs78358474

rs34698110

rs9487750

15

12

11

14

12

55933969

23859564

38669677

147497871

70596552

26104829

112233400

imputed

imputed

imputed

imputed

imputed

imputed

imputed

0.953

0.808

0.954

0.952

0.902

0.918

0.907

0.043

0.051

0.124

0.063

0.023

0.106

0.280

C

G

C

G

T

G

0.958

0.051

0.877

0.937

0.977

0.894

0.280

0.404

0.419

0.400

0.519

0.806

-0.350

0.224

0.159

0.131

0.112

0.143

0.245

0.104

0.070

1.0

1.0

1.0

1.0

1.0

1.0

1.0

-0.393

-0.441

-0.264

-0.346

-0.540

0.301

-0.192

0.093

0.105

0.063

0.082

0.129

0.072

0.046

2.6E-05

2.6E-05

2.7E-05

2.7E-05

2.7E-05

2.8E-05

2.8E-05

PIGB, CCPG1, DYXICI-
CCPG1, MIR628, C1501f65,
DYXIC1, PYGOL, PRTG,
RP11-420M1.2, AC009997.1,
NEDD4

SOXS5, RP11-437F6.1

RP11-63D14.1, RP11-
277K23.1, RP11-64117.1

SPINK1, SCGB3A2, C5orf46,
CTC-327F10.5, CTC-
327F10.4, SPINKS, SPINK 14,
SPINK6, CTC-295J13.3,
SPINK13, RP11-373N22.3,
SPINK7, AC091948.1,
SPINK9, FBX038

SMOC1, SLC8A3, RP11-
486013.2, ADAM21PI1, RP11-
718G2.5, COX16, SYNJ2BP-
COX16, RNU2-51P,
SYNJ2BP, RP11-486013.4

RN7SKP262, RP11-443N24.2,
RP11-443N24.3, RP11-
443N24.4, RASSF8-AS1,
RASSF8, BHLHE41, SSPN,
RP11-283G6.3, RP11-283G6.4,
RP11-283G6.5

snoU13, FYN, RP1-97J1.2,
WISP3, TUBE1, FAM229B,
LAMAA4, RP1-142L7.5, RNU6-
1226P



1s9923066

rs10735548
rs78312281

rs11776881

rs6935115

rs843184

12922310

1s74326443

rs11980441

16

W

85021693

83153980
154045191

131805603

15170802

105878269

177482095

10007500

82422080

imputed

imputed

imputed

imputed

genotyped

imputed

imputed

imputed

imputed

0.913

0.973
0.973

0.869

0.895

0.929

0.995

0.824

0.984

0.200

0.169
0.134

0.466

0.256

0.275

0.338

0.146

0.413

C

C

T

T

0.800

0.169
0.866

0.534

0.256

0.275

0.338

0.854

0.587

0.289

0.300
0.255

-0.186

-0.238

-0.154

-0.220

-0.207

0.257

0.084

0.085
0.096

0.070

0.079

0.073

0.070

0.100

0.068

1.0

1.0
1.0

1.0

1.0

1.0

1.0

1.0

1.0

-0.215

-0.237
-0.243

0.183

0.201

0.184

0.179

0.268

-0.174

0.051

0.057
0.058

0.044

0.048

0.044

0.043

0.065

0.042

2.8E-05

2.8E-05
2.9E-05

3.1E-05

3.2E-05

3.3E-05

3.3E-05

3.4E-05

3.4E-05

USP10, CRISPLD2, RP11-
254F19.2, AC025280.1, RP11-
254F19.3, ZDHHC7,
KIAA0513, FAM92B, CTC-
786C10.1, LINC00311

AL353707.1

ARHGEF26-ASI,
ARHGEF26, DHX36, snoU13,
GPR149, RP11-656A15.1

KB-1568E2.1, ADCY8, RP11-
737F9.2, RP11-737F9.1

RP11-14612.1, RN7SL332P,
AL050335.1, RP11-560J1.2,
JARID2, JARID2-AS1, RNU6-
522P, RNU6-645P

CYLC2, RP11-341A22.2,
RP11-436F21.1

MTX2, AC068706.2,
AC068706.1, AC017048.1,
AC017048.2, RP11-324L17.1,
AC017048.3, AC017048.4,
RNUG6ATAC14P, AC092162.1,
AC073636.1

TAS2R1, CTD-2143L24.1,
RNAS5SP177, RP11-447B18.1,
CTD-219904.1, CTD-
219904.3, CTD-219904.7,
CTD-219904.6, FAM173B,
CTD-2256P15.1, CCTS, CTD-
2256P15.4, CTD-2256P15.5,
CMBL, Y RNA

PCLO, RNA5SP235



rs11748913

rs13822339
4

rs4019308

rs11780706

rs11288049
3

rs57579228

15936700

(9]

12

18

2535215

110696258

76126019

123759570

41654470

19950737

176672512

genotyped

imputed

imputed

imputed

imputed

imputed

genotyped

1.013

0.810

0.854

0.985

0.845

0.938

1.012

0.400

0.249

0.424

0.170

0.029

0.261

0.186

0.400

0.249

0.576

0.170

0.029

0.261

0.186

-0.220

0.306

0.313

-0.288

-0.858

-0.265

-0.307

0.067

0.079

0.071

0.086

0.251

0.076

0.089

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.167

-0.215

-0.185

0.217

0.529

0.191

0.208

0.040

0.052

0.045

0.052

0.128

0.046

0.050

3.4E-05

3.5E-05

3.5E-05

3.5E-05

3.5E-05

3.6E-05

3.6E-05

RP11-129119.2, IRX2,
C5orf38, RP11-468D11.1

SEC24B, MIR576, CCDC109B,
CASP6, AC004067.5,
PLA2G12A, CFI, RP11-
602N24.3, GARI1, RRH,
LRIT3, EGF, RNU6-35P,
ELOVL6

GLIPR1L2, GLIPRI1, RP11-
585P4.5, KRR1, RP11-
114H23.1, SNORA70, RP11-
114H23.2, AC131012.1,
RN7SL734P, RP11-290L1.5,
PHLDA1, RP11-290L1.3

RP11-96B2.1, RP11-973F15.1,
snoU13, RP11-973F15.2,
RP11-44N11.2, RP11-44N11.3,
ZHX2, RP11-44N11.1,
AC016405.2, RP11-557C18.4,
RP11-557C18.3, DERLI,
TBC1D31, RNY4P5

RNU6-443P, RNAS5SP455,
CTC-78207.1

AC010096.1, AC010096.2,
AC019055.1, LINC00954,
TTC32, RP11-7908.1,
WDR35, AC079145 4,
MATN3, LAPTM4A

RP11-644C3.1, RNA5SP147,
RP11-255G21.1, TBL1XR1,
TBL1XR1-AS1, Y RNA,
RNU6-681P



rs14815239 6 131300443 imputed 0.995 0.053 G T 0.053 0.450  0.135 1.0 -0.375 0.091 3.6E-05 RPI11-102N11.1, SMLRI,
1 EPB41L2, AKAP7

rs2834005 21 34291708 imputed 0.968 0.437 C T 0.437 0.199 0.065 1.0 -0.173  0.042 3.7E-05 SYNIJI, PAXBP1-ASI1,
PAXBPI1, C21o0rf49, C210rf62,
SNORA70, AP000281.2,
AP000282.2, AP000282.3,
OLIG2, LINCO00945, OLIGI,
AP000289.6, AP000290.7,
C2lorf54

rs1495941 11 61390368  genotyped 0.982  0.048 C T 0.952  0.348  0.148 1.0 -0.343  0.083 3.7E-05 DDBI, DAK, CYB561A3,
TMEM138, TMEM216,
CPSF7, RP11-286N22.8,
SDHAF2, RN7SL23P,
PPPIR32, RP11-286N22.10,
MIR4488, LRRC10B, SYT7,
RP11-794G24.1, RP11-
855010.2, RPLPOP2, RP11-
855010.3, DAGLA, RP11-
467L20.10, MYREF,
TMEM258, MIR611, FENI,
FADS2, FADS1, MIR1908,
FADS3, RAB3IL1

rs6072996 20 41769928 imputed 0.990 0.276 C T 0.276 -0.216 0.073 1.0 0.181 0.044 4.0E-05 PTPRT, RP4-753D4.2,
RN7SKP100, RP1-269M15.3,
RN7SL666P, SCARNALS,
RNU6-743P

rs11083297 18 26244923 imputed 0.989 0.210 C T 0.790  -0.275  0.075 1.0 0.199 0.048 4.0E-05 RP11-510D21.1



rs1007462

rs4686780

rs2185875

15770654

rs957165

rs75901505

17

22

19

55203315

186208238

72591049

50079641

29882525

78207763

genotyped

imputed

imputed

imputed

imputed

imputed

1.011

1.008

0.988

0.880

0.952

0.810

0.249

0.473

0.151

0.315

0.343

0.075

0.751

0.527

0.151

0.685

0.657

0.925

-0.139

-0.205

0.273

0.213

0.255

0.382

0.073

0.064

0.087

0.077

0.071

0.137

0.9

1.0

1.0

1.0

1.0

1.0

0.191

0.163

-0.234

-0.189

-0.177

-0.321

0.047

0.040

0.057

0.046

0.043

0.079

4.2E-05

4.2E-05

4.3E-05

4.3E-05

4.4E-05

4.4E-05

Cl7orf67, DGKE, RP11-
670E13.2, RNU6-1158P,
TRIM25, RP11-670E13.5,
MIR3614, COIL, RP5-
1107A17.3, SCPEP1, RP5-
1107A17.4, AC007114.1,
RNF126P1, RP11-166P13.3,
AKAPI1, RP11-166P13 .4,
MSI2, RN7SL437P

DGKG, RP11-78H24.1, RP11-
48F14.1, RP11-48F14.2,
CRYGS, TBCCD1, DNAJBI1,
AHSG, FETUB, RP11-
134F2.2, HRG, RP11-
573D15.8, KNG1, RNU6-
1105P, RP11-573D15.9,
EIF4A2, SNORD2, SNORAG63,
SNORAS81, SNORA4, RFC4

AL354933.1, RNU4-66P,
RIMSI1

C22o0rf34, MIR3667, RP1-
29C18.10, RP1-29C18.9, RP1-
29C18.8, RP5-983L19.2,
RN7SKP252, BRD1, RP3-
522J)7.6, ZBED4, ALG12,
CITF22-1A6.3, CRELD2,
PIM3

UQCRFS1, CTB-3204.2,
RN7SL340P, CTC-525D6.1,
CTC-525D6.5, CTC-525D6.2,
VSTM2B, POP4, PLEKHF1

AC105399.2, AC073628.1,
AC012494.1



rs7132867

1s9557793

rs3772077

rs2310770
152046427

rs11801833

1s76109323

156655923

12

13

1

68171916

102697015

216189825

94785192
3560195

87698626

46804120

221627469

genotyped

genotyped

imputed

imputed

imputed

genotyped

imputed

imputed

0.994

1.013

0.927

0.960
0.850

1.017

0.868

0.905

0.474

0.458

0.206

0.462
0.343

0.191

0.083

0.192

G

G

A

A

T

T

G

G

0.474

0.458

0.794

0.538
0.343

0.809

0.917

0.192

0.214

0.197

-0.296

-0.165
0.234

-0.229

-0.329

-0.332

0.065

0.062

0.079

0.065
0.072

0.078

0.125

0.086

1.0

1.0

1.0

1.0
1.0

1.0

1.0

1.0

-0.166

-0.162

0.213

0.167
-0.185

0.208

0.338

0.214

0.041

0.040

0.052

0.041
0.045

0.051

0.083

0.053

4.4E-05

4.4E-05

4.4E-05

4.5E-05
4.5E-05

4.5E-05

4.7E-05

4.8E-05

RP11-542B15.1, RP11-
33504.1, DYRK2, RP11-
33504.3, RP11-43N5.1, GS1-
410F4.4, IFNG-AS1

FGF14, RNU1-24P, MIR2681,
RNY1P2, MIR4705, FGF14-
IT1

ABCA12, AC072062.3,
AC073284.4, snoU13, ATIC,
FN1, AC012462.1,
AC012462.2, AC012462.3,
AC012668.1, AC012668.2,
AC012668.3, LINC00607

LINCO00879

AC026188.1, AC024158.1,
SUMF1, LRRNI1

HS2ST1, RP4-604K5.3, RP4-

604K5.2, RP5-105215.2, RPS5-

105215.1, AL139139.1, LMO4,
RP4-544H6.2, RNAS5SP52

EPASI, AC016912.3,
TMEM?247, RN7SL817P,
ATP6VI1E2, RP11-417F21.2,
RHOQ, RP11-417F21.1, PIGF,
CRIPT, SOCSS, RP11-
333113.1, AC016722.1,
AC016722.2, AC016722.3

RP11-421L10.1, RP11-
103C3.1, DUSP10



rs11264150

rs78025358

rs4653747

rs11936313

rs272392

1s12062024

rs11286597
5

13

16

35854802

159772439

226681827

185642174

64618428

4089259

25969777

genotyped

imputed

imputed

imputed

imputed

genotyped

imputed

1.020

0.899

0.902

0.988

0.988

1.012

0.839

0.039

0.325

0.292

0.095

0.487

0.474

0.066

0.039

0.325

0.708

0.095

0.487

0.526

0.066

0.739

0.173

-0.145

-0.277

-0.270

0.202

0.436

0.151

0.072

0.071

0.122

0.064

0.065

0.128

1.0

1.0

1.0

1.0

1.0

1.0

1.0

-0.462

-0.183

0.191

0.280

0.160

-0.159

-0.353

0.114

0.045

0.047

0.069

0.040

0.039

0.087

4.8E-05

4.9E-05

5.0E-05

5.0E-05

5.1E-05

5.2E-05

5.2E-05

ZMYMI, SFPQ, Y RNA,
RN7SL136P, ZMYM4,
RN7SL503P, SNORAG62,
ZMYM4-AS1, RNY5PI,
KIAA0319L, NCDN, RP4-
728D4.2, TFAP2E, PSMB2

PKP4, AC005042 .4,
AC005042.5, DAPL1, RNU2-
21P, TANCI1, RNUG6-580P

MIXL1, LIN9, snoU13,
PARPI1, RN7SKP165, Clorf9s,
ITPKB, ITPKB-IT1, ITPKB-
AS1

IRF2, SNORD79, RP11-
326I11.5, RP11-326111.3,
RP11-326111.4, RP11-242]7.1,
CASP3, PRIMPOL, MLF1IP,
ACSL1, RP11-701P16.1,
RP11-701P16.2, RP11-
701P16.5, MIR3945, RP11-
701P16.4, MIR4455, RP11-
386B13.4, HELT

AL445989.1, RP11-473M10.3,
RNU6-81P, RP11-394A14.2,
RP11-394A14.4, LINCO00355

DFFB, AL691523.1, Clorfl74,
RP13-15E13.1, RP13-
614K11.1, RP13-614K11.2

HS3ST4, MIR548W,
RNAS5SP405



rs12037513

rs7905870

rs7709181

1s9579645

rs2201354
rs10849297

rs1392479

1

10

13

14
12

26224633

17050313

43004195

31310506

43926576
5682600

106246797

genotyped

imputed

genotyped

imputed

imputed

imputed

imputed

1.003

0.983

1.009

0.934

0.957
0.903

0.875

0.449

0.251

0.175

0.417

0.463
0.257

0.414

A

C

A

G

T

G

0.551

0.749

0.175

0.583

0.463
0.257

0.414

0.210

0.180

0.264

-0.207

-0.158
-0.245

-0.230

0.064

0.075

0.080

0.064

0.065
0.079

0.070

1.0

1.0

1.0

1.0

1.0
1.0

1.0

-0.161

-0.180

-0.203

0.166

0.163
0.197

0.175

0.040

0.045

0.050

0.041

0.040
0.049

0.043

5.3E-05

5.3E-05

5.3E-05

5.4E-05

5.5E-05
5.6E-05

5.6E-05

MANI1C1, RP1-187B23.1,
SEPNI1, RP1-317E23.6, RP1-
317E23.3, MTFRIL,
AL020996.1, RP1-317E23.7,
AUNIP, RP1-12513.2, PAQR7,
Y_RNA, STMNI, MIR3917,
AL033528.1, PAFAH2, RNU6-
110P, SCARNAL17,
SCARNAI1S8, EXTLI,
SLC30A2, TRIM63,
AL391650.1, PDIKIL,
FAM110D, ZNF593, RP11-
96L14.7, CNKSRI1,
CATSPER4

RSU1, RP11-197M22.2,
CUBN, RP11-406H21.2,
TRDMTI1, VIM-ASI, VIM,
RP11-124N14.3

GHR, CCDC152, SEPP1,
CTD-2325A15.5, CTD-
2201E18.5, CTD-2201E18.3,
CTD-2035E11.3, CTD-
2035E11.4, ANXAZ2R,
AC025171.1, CTD-2035E11.5,
ZNF131, NIM1, CTD-
2636A23.2, HMGCS1

HMGBI, USPL1, ALOX5AP,
LINCO00398, TEX26-AS1,
LINCO00545, MEDAG, TEX26,
RP11-252M21.6, LINC01066

RP11-1038A11.3, RP11-
319E16.2, RP11-1038A11.2,
RP11-1038A11.1, NTF3,
ANO2

CTC-254B4.1



rs10084370
152419607

1s6773797

rs870382
157152412

154024642

rs11719519

2

11
14

3

213091799
113978499

14745465

24666837
95129029

23911262

186104558

imputed

imputed

imputed

imputed

imputed

imputed

genotyped

0.980
0.874

0.896

0.917
0.871

0.929

1.001

0.268
0.274

0.078

0.306
0.490

0.070

0.387

A

C

C

T

0.732
0.726

0.078

0.306
0.510

0.070

0.613

-0.206
0.268

-0.330

-0.248
-0.235

-0.415

-0.150

0.069
0.076

0.127

0.074
0.070

0.139

0.063

1.0
1.0

1.0

1.0
1.0

1.0

1.0

0.181
-0.187

0.300

0.180
0.175

0.302

0.166

0.045
0.046

0.075

0.045
0.044

0.075

0.041

5.7E-05
5.7E-05

5.9E-05

6.0E-05
6.1E-05

6.1E-05

6.1E-05

ERBB4, MIR548F2

GPAM, TECTB, GUCY2GP,
ACSLS, RP11-32402.3, RP11-
32402.6, ZDHHC6, VTI1A

SLC6A6, GRIP2, RNU6-905P,
AC090952.5, CCDC174,
C3orf20, AC090957.2, RP11-
95M5.1, FGDS, FGD5-AS1,
NR2C2

Y RNA, LUZP2

SERPINA1, RP11-349I1.2,
SERPINA11, SERPINAY,
SERPINA12, SERPINAA4,
SERPINAS, RP11-986E7.7,
SERPINA3, SERPINA13P,
GSC, RP11-991C1.1

UBE2E2, RNU6-922P, RNU6-
788P, AC020626.1, UBE2EI-
AS1, UBE2EI, NKIRASI,
RPL15, NR1D2, LINC00691,
THRB

ETVS, DGKG, RP11-78H24.1,
RP11-48F14.1, RP11-48F14.2,
CRYGS, TBCCD1, DNAJBI11,
AHSG, FETUB, RP11-
134F2.2, HRG



rs4761794

rs60127739
rs73686997

1s6577956

rs10488069

152251308

rs11608322
5

12

10

10

52819181

95154047
36232724

139863048

156380932

131062816

78007558

imputed

imputed

imputed

genotyped

imputed

genotyped

imputed

0.962

0.824
0.879

0.994

0.820

1.007

0.878

0.213

0.169
0.104

0.425

0.421

0.055

0.024

C

G

0.213

0.832
0.897

0.576

0.421

0.946

0.024

0.235

-0.180
0.046

0.149

0.189

-0.488

0.799

0.076

0.089
0.100

0.066

0.072

0.125

0.201

1.0

0.4
1.0

1.0

1.0

1.0

1.0

-0.201

0.236
-0.245

-0.160

-0.184

0.344

-0.633

0.050

0.059
0.061

0.040

0.046

0.086

0.159

6.3E-05

6.4E-05
6.4E-05

6.5E-05

6.6E-05

6.7E-05

6.7E-05

KRTS80, C120rf80,
LINCO00592, KRT7, RP3-
416H24.1, KRT86, KRT121P,
RP11-845M18.7, KRTS81,
RP11-845M18.6, KRTS83,
AC121757.1, KRT85, KRTg4,
RP3-416H24.4, KRTg82, RP11-
1020M18.10, KRT75, KRT6B,
KRT6C, KRT6A, KRTS,
AC055736.1, KRT71, KRT74,
KRT72, RP11-641A6.2,
KRT73, KRT2, KRT1, KRT77,
RP11-641A6.3

RP3-463P15.1

SEPT7, RNU6-1085P,
AC083864.3, PP13004, RP11-
19602.1, EEPDI,
AC007327.5, RP11-182J23.1,
KIAA0895, Y RNA, ANLN,
AC006960.7

COL22A1, RP11-324F11.1,
SNORA2S5, CTD-2534J5.1

AC073133.2, AC073133.1,
LINCO01006, C70orfl3, RNF32,
AC005534.8, LMBR1, RNU4-
31P

RP11-168C9.1, MGMT,
AL355531.1, AL355531.2

Cl0orfll, AC012047.1,
RN7SL518P, RNU6-673P,
RP11-369F10.2



rs397280

rs1290100

rs7310727

rs72751005
rs41271491

rs12311356

rs4861972
rs1156513

rs12513577

12

—

12

4655278

49260542

116844713

83293176
230399307

26063733

182411425
55929848

34285666

imputed

imputed

genotyped

imputed

imputed

genotyped

imputed

genotyped

imputed

0.854

0.942

1.000

0.816
0.932

0.835

0.909
0.995

0.951

0.159

0.422

0.430

0.059
0.083

0.425

0.481
0.054

0.492

G T 0.842

C G 0422

G T 0.570

A G 0941
A Cc 0917

C T 0.575

C G 0.481
A G 0946

A C 0.508

0.334

0.206

-0.223

-0.531
0.333

-0.242

-0.145
0.282

0.225

0.102

0.067

0.063

0.141
0.125

0.068

0.068
0.145

0.067

1.0

1.0

1.0

1.0
1.0

1.0

1.0
0.9

1.0

-0.238

-0.167

0.160

0.371
-0.287

0.168

0.171
-0.337

-0.164

0.060

0.042

0.040

0.093
0.072

0.042

0.043
0.085

0.041

6.7E-05

6.8E-05

6.9E-05

6.9E-05
7.0E-05

7.0E-05

7.1E-05
7.1E-05

7.2E-05

AL162419.1, RNU6-694P,
SLC1A1, SPATAGL,
PPAPDC2, RP11-6J24.6,
CDC37L1, AK3, RCLI,
MIR101-2, RP11-125K10.5,
AL158147.2

STON1-GTF2A1L, LHCGR,
FSHR, RNU6-439P

MEDI13L, MIR620, RP11-
115H15.2, AC060226.1, RP11-
148B3.2, MIR4472-2, RP11-
148B3.1, LINC00173, RP11-
809C9.2, MAPILC3B2, RP11-
497G19.3, RP11-497G19.1,
RP11-497G19.2

AL353707.1, RP11-289F5.1

RP11-552D4.1, BX323860.1,
GALNT2, RP5-956018.2,
RP5-956018.3, PGBDS5

IFLTDI1, RN7SKP262, RP11-
443N24.2, RP11-443N24.3,
RP11-443N24.4, RASSF8-
AS1, RASSF8, BHLHEA41,
SSPN, RP11-283G6.3

RP11-665C14.2

ERC2, RPI11-58015.1,
MIR3938, RN7SKP45,
RNAS5SP133

AMACR, RP11-1084J3.4,
C1QTNF3, RP11-1250115.3,
RP11-1023L17.1



rs4787133

1517777147

rs16884125
rs35896491

rs1545942

rs75028708

rs11992998

rs12290821

1s7640232
rs12695006

16

16

11

8179165

196084339

30821987
158537278

48427306

69713044

1126263

21165620

87449493
241052837

imputed

genotyped

imputed

imputed

imputed

imputed

imputed

genotyped

imputed

imputed

0.980

1.013

0.939
0.939

0.842

0.974

0.843

1.005

0.950
1.012

0.232

0.053

0.103
0.059

0.351

0.028

0.276

0.274

0.357
0.135

C

G

0.768

0.053

0.897
0.059

0.649

0.028

0.724

0.726

0.644
0.865

0.319

-0.341

0.256
-0.412

-0.274

0.469

0.151

0.179

-0.181
0.292

0.079

0.147

0.110
0.141

0.074

0.153

0.076

0.070

0.070
0.097

1.0

1.0

1.0
1.0

1.0

1.0

1.0

1.0

1.0
1.0

-0.189

0.320

-0.265
0.320

0.184

-0.445

-0.185

-0.177

0.173
-0.219

0.048

0.081

0.067
0.081

0.046

0.112

0.047

0.045

0.044
0.056

7.3E-05

7.3E-05

7.3E-05
7.5E-05

7.5E-05

7.5E-05

7.8E-05

7.9E-05

7.9E-05
8.0E-05

CTD-2535110.1, AC093515.1,
RP11-279017.2, RP11-
279017.1, AC018767.1, RP11-
279017.3, RP11-568A19.1

AC010983.1, AC064834.1,
RP11-762E8.1, RNU6-169P

PCDH7, RP11-619J20.1

EBF1, CTD-2363C16.1, CTD-
2363C16.2, RP11-175K6.1,
RNF145, CTB-11122.1, CTB-
11122.2, SNORA68, UBLCP1,
AC008697.1, IL12B,
RNU4ATAC2P

ABCCI12, RP11-3M1.1,
ABCCI11, LONP2, SIAHI,
RN7SL54P, AC023818.1,
RP11-44110.6, snoU13,
N4BP1, RP11-44110.3, CTC-
527H23.2, RP11-42110.1,
CTC-527H23.3, CTC-
527H23.4, AC007611.1

BAI3, AL158051.1

ERICHI-AS1, CTD-
2281E23.2, CTD-2281E23.3,
CTD-2281E23.1, AF067845.1

NELL1, RNA5SP336, RP11-
670N15.1, RNAS5SP337

MIR4795, CHMP2B, POUIF1

NDUFA10, MIR4786, OR6B2,
PRR21, OR6B3, AC013469.1,
MYEOV2, OTOS,
AC124861.1, AC124861.2



rs4504281

rs5010472

rs7573170

1s9459530

rs6049835

rs10475881

rs3912421

rs11145246

4 78954098

4 162235785

2 130429895

6 166333758

20 24636401

5 167882953

8 13539846

9 79671228

imputed
genotyped

genotyped

imputed

imputed

genotyped

genotyped

imputed

0.941

1.015

0.994

1.011

0.973

0.906

1.007

0.982

0.111

0.404

0.175

0.264

0.209

0.456

0.141

0.470

0.889

0.404

0.175

0.736

0.791

0.545

0.141

0.530

-0.387

-0.219

-0.205

-0.220

-0.203

0.102

0.385

-0.233

0.101

0.066

0.081

0.068

0.079

0.068

0.085

0.062

1.0

1.0

1.0

1.0

1.0

0.9

1.0

1.0

0.265

0.161

0.199

0.177

0.197

-0.160

-0.228

0.160

0.067

0.041

0.051

0.045

0.050

0.041

0.058

0.041

8.0E-05

8.0E-05

8.1E-05

8.1E-05

8.3E-05

8.3E-05

8.3E-05

8.3E-05

CNOT6L, MRPL1, FRASI,
AC093897.1

RP11-23406.2, FSTLS

snoU13, AC079776.1,
AC079776.2, AC079776.3,
ACO079776.7

PDE10A, RNU6-730P, RP11-
252P19.1, RP11-252P19.2,
SDIM1, LINC00473,
AL590482.1, SNORD45, T,
RNU6-153P

SYNDIGI, RP11-526K17.2,
RP5-860P4.2, CST7

TENM2, CTB-178M22.1,
CTB-178M22.2, WWCl,
RARS, FBLL1, PANK3,
MIR103A1, CTC-55802.2,
SLIT3, CTC-55802.1

DLC1, RNA5SP255, RP11-
145015.3, C8orf48, RP11-
480010.1

PRUNE2, PCA3, FOXB2,
VPS13A-AS1, VPSI3A



rs10818729

rs1221129
1575525627

152762107
rs3812312
1512426427
rs35895337

rs17053010
rs17470444

rs2838308

9

N O

13

12

W

21

125371916

122052177
178443625

94052346
158930775
23829883
16027952

155359809
14808002

44877881

imputed

genotyped

imputed

imputed
imputed
genotyped

imputed

imputed

genotyped

imputed

0.891

1.001
0.882

0.951
1.005
0.978
0.953

1.010
0.986

0.828

0.406

0.223
0.043

0.136
0.095
0.038
0.054

0.074
0.230

0.240

C

a » » >

@

T

4 43 Q0

Q

0.594

0.223
0.043

0.864
0.095
0.038
0.946

0.074
0.770

0.761

-0.337

-0.251
0.626

0.212
-0.446
-0.364
0.421

-0.267
0.138

-0.165

0.068

0.080
0.147

0.098
0.112
0.179
0.155

0.125
0.077

0.080

1.0

1.0
1.0

1.0
1.0
1.0
1.0

1.0
0.9

1.0

0.172

0.189
-0.397

-0.228
0.263
0.378
-0.329

0.283
-0.179

0.210

0.044

0.048
0.101

0.058
0.067
0.096
0.084

0.072
0.046

0.053

8.3E-05

8.4E-05
8.4E-05

8.5E-05
8.5E-05
8.6E-05
8.6E-05

8.7E-05
8.7E-05

8.8E-05

MRRF, RP11-498E2.7, RP11-
498E2.8, PTGS1, RP11-
498E2.9, AL162424.1, RP11-
542K23.10, RP11-542K23.7,
RP11-542K23.9, OR1J1,
OR1J2, OR1J4, ORINI1,
ORIN2, ORILS, RP11-
64P14.7, OR1Q1, OR1BI1,
ORIL1, OR1L3, OR1L4,
ORI1L6, OR5C1, PDCL,
ORI1K1, RC3H2, SNORD90,
ZBTB6

BRINPI1, RP11-295D22.1

NFE2L2, AC074286.1, RP11-
337N6.2, RP11-337N6.1,
snoU13, AGPS, TTC30B,
AC073834.3, TTC30A,
PDEI11A, AC012499.1

GPC6, SNORD22
WDR60, LINC00689, VIPR2
SOXS5, RP11-437F6.1

AC005550.4, AC005550.5,
AC006041.1, RP11-196016.1,
ISPD, ISPD-ASI1

RNAS5SP199, SGCD

SGCZ, MIR383, CTD-
2023J5.1

AP001631.10, CRYAA,
LINC00322, AP001046.5,
AP001046.6, SIKI,
LINCO00319, LINC00313,
AP001048.4, HSF2BP,
RRP1B, PDXK



rs16825066 2 213950049  genotyped 1.007 0.071 C G 0.071 0317  0.111 1.0 -0.297 0.076  8.8E-05 AC079610.1, AC093381.2,
AC108066.1, MIR4776-2,
IKZF2, RP11-105N14.1, RP11-
105N14.3, RP11-105N14.2,
AC079610.2, SPAG16

rs1598293 8 15631108  genotyped 1.004  0.207 A G 0.207 0.241 0.076 1.0 -0.201  0.051 8.9E-05 TUSC3, AC091559.1, RP11-
77B22.2
rs508486 2 239339712 imputed 0.885 0.330 A C 0.330 -0.116  0.072 0.9 0.174  0.044 8.9E-05 ESPNL, KLHL30, FAM132B,

ILKAP, AC016757.3,
AC096574.4, HES6, PER2,
AC012485.1, AC012485.2,
TRAF3IP1, RNU6-234P,
ASB1, AC016999.2,
AC092619.1, AC113618.1

rs8067602 17 31421139 imputed 0.812 0.076 C T 0.076  0.438  0.137 1.0 -0.354  0.090 8.9E-05 MYOID, Y_RNA,
AC084809.2, AC084809.3,
TMEMO98, SPACA3, ASIC2,
RP1-29G21.1, RP11-40A13.1

rs12318425 12 97571404 imputed 0.977 0.062 C T 0.062 -0.482 0.146 1.0 0.332 0.085 9.0E-05 NEDDI, Y RNA, RPI11-
541G9.1, RP11-397H6.1,
RP11-541G9.2, RMST

157522882 1 75442994 imputed 0.955 0.250 A T 0.750  0.304 0.083 1.0 -0.190  0.049 9.0E-05 RPI11-17E13.2, CRYZ, TYW3,
RP11-93N20.1, RP11-
510C10.4, RP11-510C10.2,
LHXS, RP11-510C10.3,
RNU6-622P, SLC44A5
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imputed

imputed

imputed

imputed

imputed

genotyped
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0.854

0.987

0.951

0.910

0.990

0.303

0.277

0.113

0.406

0.179

0.331

A

C

G

G

0.303

0.723

0.113

0.594

0.179

0.331

-0.225

0.196

-0.200

0.249

0.312

0.182

0.083

0.079

0.101

0.066

0.082
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1.0

1.0
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0.228

-0.159
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0.048
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0.054

0.044

9.0E-05

9.1E-05

9.1E-05

9.1E-05

9.1E-05

9.1E-05

CTA-796E4.3, CTA-796E4.4,
SEZ6L, RP11-259P1.1,
RNAS5SP495, ASPHD2, HPS4,
SRRD, TFIP11, CTA-
445C9.14, CTA-445C9.15,
TPST2, MIR548J], CRYBBI,
CRYBA4, MIAT, CTA-
373H7.7, CTA-211A9.5

PDEY9A, AP001628.7,
AP001628.6, WDR4,
NDUFV3, ERVH48-1,
MIR5692B, AP001630.5,
PKNOXI1, CBS, U2AF1,
AP001631.1, AP001631.9,
AP001631.10, CRYAA,
LINC00322

RBFOX1, RNU6-457P, RNU6-
328P, snoMe28S-Am2634

RP4-794H19.2, RP4-794H19.1,
RP4-794H19.4, RP11-
145M4.1, RP11-145M4.2,
RP11-145M4.3, RP11-
470E16.1, RP11-467C18.1,
FGGY

COMMDI1, AC018462.2,
B3GNT2, MIR5192,
RN7SL51P, snoU13,
AC093159.1, RN7SL18P,
TMEM17, AC092155.4,
EHBP1

LINC00691, THRB, THRB-
IT1, THRB-ASI1, RP11-
317L10.1, MIR4792
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155762951
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imputed

imputed

imputed

imputed

imputed

genotyped

imputed

0.917

0.970
0.949
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0.243

0.083

1.0
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0.9
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0.443
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-0.239
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0.113

0.044

0.061
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0.049

9.2E-05

9.2E-05
9.2E-05

9.3E-05

9.3E-05

9.3E-05

9.3E-05

9.3E-05

RP11-191L9.4, RP13-455A7.1,
CTA-280A3 B.2,
LL22NCO03-121E8.4,
LL22NC03-121E8.3, MIR3201

RP5-1051H14.2

MRPS27, RN7SL153P,
PTCD2, CTC-365E16.1, RP11-
389C8.3, RP11-389C8.2,
ZNF366, CTC-347C20.2,
CTC-347C20.1, Y_RNA,
CTD-2631K10.1, TNPOI1

SORCS2, AFAP1-AS1,
AFAPI1, AC097381.1,
ABLIM2, MIR9S5, RP11-
338K13.1, RP11-1258F18.1

PRKDI1, RP11-269C4.2, CTD-
2251F13.1, RP11-1103G16.1

RP11-271F18.1, RP11-
271F18.4, SFTA1P

DABI, RP6-102010.1,
AL137855.1, RP4-737A23.2

SGCD
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C
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RP11-203M5.8, RNASE1O,
RNASE9, RNASEI11, RP11-
14J7.6, RNASE12, OR6S1,

Y RNA, RNASE4, ANG,
AL163636.6, RP11-903H12.3,
EDDM3A, EDDM3B,
RNASE6, RP11-219E7.1,
RNASEI, RP11-219E7.3,
RP11-219E7.2, RNASE3,
RP11-219E7.4, RP11-84C10.3,
RP11-84C10.2, RNASE2,
RN7SL189P, METTL17,
RP11-84C10.4, SLC39A2,
NDRG2, TPPP2, AL161668.5,
RP11-998D10.1, RNASEI13,
RNASE7

STIM1, SNORA7, RRM1,
RRMI1-AS1, RP11-23F23.2,
OR52B4, TRIM21,
AC010930.1, OR52K2

RP11-369E15.1, RP11-
369E15.3, RP11-369E15.4,
RP11-369E15.2, RP11-
421P23.1, RP11-421P23.2,
AC021613.1, RP11-24P4.1

PAPPA2, ASTNI1, MIR488
FMNL2, PRPF40A, ARL6IP6
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genotyped
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RP11-265F19.1, RNU6-726P,
AC121332.1, AC083908.1,
RP11-933H2.4, NUDTI16P,
NUDT16, RP11-517B11.7,
MRPL3, SNORAS5S, RP11-
517B11.4, CPNE4

MIR5702, IRS1, RP11-
395N3.2, RP11-395N3.1,
RHBDD1, SNORAA43,
COL4A4

IFLTDI1, RP11-685B13.2,
RN7SKP262, RP11-443N24.2,
RP11-443N24.3, RP11-
443N24.4, RASSF8-AS1,
RASSF8

SLCO1B3, LST3, SLCO1B7,
RP11-12505.2, SLCOI1BI,
SLCO1A2, IAPP, PYROXD1

SNTG1, SNORA



Supplemental Table 10. Genome-wide by environment interaction study (GWEIS) of stressful life events results for the top loci (p<1x10-4) in Hispanics

Stressful Life Event Results (n=2,989)

SNP Main Effect

SNP*Stressful Life Events
Interaction

SNP
rs58707171

rs6579218

rs10227305

rs35332487

rs150902333

rs7021957

rs61159401

rs2429123

chr
4

20

18

10

12

position
36317832

33709846

3272267

62510388

74523543

90404921

134122841

2113147

G/1

imputed

imputed

imputed

imputed

imputed

imputed

imputed

imputed

Info
0.921

0.989

0.849

0.831

0.855

0.983

0.945

0.953

MAF
0.037

0.156

0.207

0.275

0.021

0.021

0.277

0.314

A2  Freql
C 0963

G 0.844

C 0.793

C 0275

T 0.021

T 0.979

G 0277

T 0.686

Beta
0.649

0.425

0.308

0.323

-0.418

-1.069

0.472

0.324

SE

0.254

0.142

0.133

0.116

0.336

0.291

0.111

0.114

p-value
1.0

1.0

1.0

1.0

0.8

1.0

1.0

0.9

Beta
-0.778

-0.505

-0.454

-0.406

1.015

1.005

-0.365

-0.358

SE
0.152

0.100

0.093

0.086

0.215

0.214

0.079

0.078

p-value
3.0E-07

4.9E-07

9.4E-07

2.2E-06

2.2E-06

2.6E-06

3.9E-06

4.0E-06

Genes in region (+300kb)

ARAP2, RP11-431M7.3, DTHDI1,
RP11-431M7.2, RP11-722M1.1
NCOA6, GGT7, ACSS2, GSS,
MYH7B, MIR499A, TRPC4AP,
RNU6-407P, EDEM2, SNORDS56,
PROCR, RNA5SP483, RP4-
61404.12, AL121753.1, MMP24-
AS1, MMP24, RP4-61404.11, EIF6,
FAMS83C-AS1, FAMS3C, UQCC1
CARDI11, AC004906.3, RN7SKP130,
AC024028.1, AC091801.1,
ACO073316.2, AC073316.1, SDK1,
RP11-30B1.1, AC069286.1
COMMDI1, AC018462.2, B3GNT?2,
MIR5192, RN7SL51P, snoU13,
AC093159.1, RN7SL18P, TMEM17
LINC00908, LINC00683, RP11-
111H3.3, AC034110.1, RP11-
162A12.2, RNU6-346P, ZNF236,
RP11-862L9.3, MBP

DAPK1, DAPKI-IT1, CTSL,
AL160279.1, CTSL3P, XXyac-
YM21GA2.6, XXyac-YM21GA2.3,
XXyac-YM21GA2.7, XXyac-
YM21GA2.4, SPATA3I1EI,
SPATA31C1, CDK20, U6
JAKMIP3, RP11-140A10.3, DPYSLA4,
STK32C, LRRC27, PWWP2B, RP11-
432J24.2, RP11-432J24.3, C100rf91,
RP11-432J24.5, RP11-432]J24.6,
INPPSA

ADIPOR2, CACNA2D4, LRTM2,
RP5-1096D14.3, LINC00940,
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imputed

imputed

imputed

imputed

genotyped
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imputed
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1.012

0.882

0.850

0.936
1.010

0.935

0.936

0.048

0.022

0.039

0.028

0.407

0.289
0.211

0.073

0.158

0.048

0.022

0.039

0.028

0.593

0.289
0.789

0.073

0.842

-0.498

0.633

0.399

0.864

0.308

-0.472
-0.348

0.660

0.220

0.259

0.285

0.217

0.257

0.107

0.116
0.114

0.173

0.138

1.0

1.0

0.9

1.0

1.0

1.0
1.0

1.0

0.9

0.723

-1.112

-0.775

-1.104

-0.337

0.363
0.393

-0.604

-0.410

0.157

0.242

0.175

0.250

0.077

0.083
0.090

0.139

0.094

4.0E-06

4.4E-06

9.4E-06

1.0E-05

1.2E-05

1.2E-05
1.3E-05

1.4E-05

1.4E-05

DCP1B, CACNAI1C, RP5-1096D14.6,
CACNAI1C-IT1, CACNAIC-IT2,
CACNAI1C-AS4, CACNAI1C-IT3
DAAMI, AL159140.1, GPR135,
L3HYPDH, RP11-701B16.2, JKAMP,
CCDC175, RTN1, MIR5586
ST3GAL6, DCBLD2, RNUG6-26P,
CTD-2021J15.1, RNU6-1263P,
LINC00973

RTKN2, RP11-120C12.3,
RN7SL591P, ZNF365, AC067751.1
QTRTDI1, DRD3, RP11-553L6.2,
ZNF80, TIGIT, RP11-553L6.5,
MIRS568, ZBTB20, ZBTB20-ASI,
RP11-197K3.1

RP13-487K5.1, GUCY1A3, RPI11-
588K22.2, GUCY1B3, ASICS, TDO2,
CTSO

CTNND2

MIR129-1, LEP, RP11-62]1.4,
AC018635.1, RBM28, RNU7-27P,
PRRT4, IMPDHI1, RNU7-54P, RP11-
212P7.3, HILPDA, RP11-155G14.6,
METTL2B, RP11-212P7.2, RP11-
274B21.1, RNU6-177P, RP11-
274B21.10, FAM71F2, RP11-
274B21.8, RP11-274B21.9,
RNAS5SP242, RNA5SP243,
FAM71F1, CALU

RP11-248E9.5, RP11-248E9.6,
C120rf50, C120rf29, CEP290,
RNASSP364, TMTC3

KIF26B, AL359983.1, RP11-
522M21.2, RP11-522M21.3, SMYD3
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21324221
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84853807
792182

12682800
83462196

imputed

imputed

genotyped
imputed

genotyped

imputed

imputed

imputed
imputed

imputed

imputed

imputed

0.879

0.924

1.007
0.934
1.000

0.957

0.821

0.976

0.914
0.983

0.937
0.998

0.444

0.111

0.373
0.035
0.340

0.077

0.339

0.445

0.421
0.496

0.033
0.197

A

>

G

Q

0.444

0.889

0.373
0.035
0.340

0.923

0.339

0.555

0.421
0.496

0.033
0.803

-0.252

0.515

-0.263
-0.476
-0.297

-0.614

-0.170

0.322

0.261
0.235

-0.329
0.320

0.103

0.170

0.100
0.255
0.103

0.161

0.114

0.100

0.105
0.099

0.266
0.130

1.0

1.0

1.0
1.0
0.9

1.0

1.0

0.9

1.0
0.8

1.0
1.0

0.314

-0.493

0.316
0.585
0.320

0.565

0.344

-0.311

-0.326
-0.312

0.708
-0.374

0.073

0.115

0.074
0.137
0.075

0.133

0.081

0.073

0.076
0.073

0.166
0.088

1.7E-05

1.8E-05

1.9E-05
2.0E-05
2.0E-05

2.0E-05

2.0E-05

2.0E-05

2.0E-05
2.1E-05

2.1E-05
2.2E-05

DKFZP434A062, GPSM1, DNLZ,
CARDY, SNAPC4, SDCCAG3,
PMPCA, INPPSE, SEC16A,
C9orfl163, NOTCH1, MIR4673,
RP11-413M3.4, MIR4674, RP11-
611D20.2, U3, RP11-251M1.1,
EGFL7, MIR126, AGPAT2,
AL590226.1, FAM69B, SNHG7,
LCN10, LCN6, LCN8, LCN15,
TMEM141, RP11-216L13.17,
KIAA1984, RP11-216L.13.19, RP11-
216L13.18, KIAA1984-AS1, RABLS6,
MIR4292, C9orfl72, PHPT]I,
MAMDC4, EDF1, TRAF2, MIR4479
CDHI13, RP11-22H5.2, AC099506.1,
RN7SL134P, CTD-3253112.1
SEMA3D, LINC00972

UGGT2, HS6ST3, RN7SL164P

SLC7A11, RP11-733C7.1,
LINCO00498, LINC00499,
LINC00500, RP11-173E2.2, RP11-
9802.1, AC093766.1

RP11-24P4.1, AC009695.1,
AC022716.1, GFRA2

LRBA, RNA5SP168, RPS3A,
SNORD73, SH3D19, SNORD73A,
RP11-372K14.2, PRSS48, RNU6-
1282P, RP11-731D1.4

LRBA, RP11-1336020.2, MAB21L2,
ACI110813.1

AC074183.4, SEMA3D, LINC00972

CSNK2A1, TCF15, SRXNI1, RP5-
850E9.3, SCRT2, SLC52A3,
FAM110A, ANGPT4, RSPO4
RP11-22A3.2, RP11-22A3.1

SEMA3E, AC006322.1, SEMA3A
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rs17058669

rs2351336

rs9291157

rs116705011
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51741056

140559737

83362689

73700808

87141582

3754853

113840150

52149891

genotyped

imputed

imputed

imputed

imputed

imputed

imputed

imputed

1.001

0.998

0.983

0.994

0.978

0.967

1.048

0.979

0.150

0.463

0.434

0.062

0.405

0.225

0.020

0.040

0.150

0.537

0.566

0.938

0.405

0.225

0.020

0.040

0.480

-0.249

0.309

-0.333

0.223

0.434

-0.865

-0.644

0.129

0.095

0.098

0.202

0.098

0.110

0.397

0.295

1.0

1.0

0.9

1.0

1.0

1.0

1.0

1.0

-0.422

0.299

-0.294

0.658

-0.311

-0.360

0.849

0.785

0.099

0.071

0.070

0.156

0.074

0.085

0.202

0.186

2.2E-05

2.4E-05

2.4E-05

2.4E-05

2.5E-05

2.5E-05

2.6E-05

2.6E-05

RP11-108K3.1, CYP19A1, MIR4713,
RP11-108K3.3, RP11-108K3.2,
GLDN, RP11-108K3.4, RP11-
707P17.1, DMXL2, RP11-707P17.2,
AC020892.1, SCG3, RP11-313P18.2,
RP11-313P18.1, LYSMD?2

NAAI1S, RP11-83A24.2, RP11-
83A24.1, ACA64, RAB33B, SETD7,
RP11-34211.2, RP11-308D13.3,
MGST2, RN7SKP237, MAML3,
RN7SKP253

CDH13, RP11-543N12.1,
AC009142.1, MIR3182
RP11-704C2.1, RP11-173L6.1, RP11-
357H3.1, RP11-102.1, RP11-
94B19.6, RP11-94B19.1, RP11-
94B19.5, RP11-94B19.2, RP11-
94B19.7, RP11-94B19.3, RP11-
94B19.4

RP11-181F12.1, RP11-475D12.1,
RP11-475D12.2, RP11-113E21.1,
RNU6-325P, RN7SKP84, GRIDI,
RP11-93H12.2, RP11-93H12.4,
RN7SKP238

DOK?7, RP11-529E10.6, LRPAP1,
AL590235.1, RP11-529E10.7,
LINCO00955, RP3-368B9.2, RP3-
513G18.2, AC141928.1, ADRA2C,
AC226119.5, FAMS86EP, AC116562.2
IL1A, IL1B, AC079753.1, 1L37,
IL36G, IL36A, IL36B, IL36RN,
IL1F10, RNU6-1180P, IL1RN, PSD4,
AC016683.5, AC016683.6, PAXS,
RP11-65112.1

CTD-228808.1, ITGA1, PELO, CTD-
2175A23.1, ITGA2, CTD-2366F13.2,
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165M1.2, RP11-552C15.1, CTD-
3037G24.4, CTD-3037G24.3,
CPPEDI, MIR4718, CTD-2583P5.1,
CTD-2583P5.3, SNORA27
AC016682.1, AC113610.1, RND3,
AC104777.2, AC104777.3,
AC104777.1, AC104777.4



rs3893887
rs10014219

rs4430832
1s76091677

rs1571093
rs12507255

rs61869288

rs9905095

rs11969052

rs113203864

rs141956143

rs6121187

rs10092170

10

18

10

17

14

15

20

24421223
180195744
40578249
239567316

121546987
151630959

87018325

20849769

5747351

102058409

22935366

34846320

62157882

genotyped
imputed
imputed

imputed

imputed

imputed

imputed

genotyped

imputed

imputed

imputed

genotyped

imputed

1.039
0.943
0.928
0.827

0.966
0.972

0.948

1.015

0.964

0.802

0.863

0.849

1.033

0.410
0.029
0.022
0.171

0.472
0.343

0.124

0.171

0.198

0.025

0.191

0.214

0.051

> QP> 0

a »

Q4 Qa +

H ~

0.591
0.971
0.022
0.829

0.528
0.343

0.876

0.829

0.198

0.976

0.810

0.214

0.051

0.096
-0.267
0.796
0.276

-0.274
-0.253

0.359

-0.310

0.256

0.981

0.333

0.266

-0.458

0.094
0.256
0.277
0.136

0.097
0.104

0.167

0.123

0.121

0.383

0.137

0.128

0.217

0.7
0.7
1.0
1.0

1.0
1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

-0.277
0.741

-0.776
-0.381

0.287
0.286

-0.427

0.364

-0.365

-0.901

-0.370

-0.367

0.509

0.070
0.189
0.198
0.097

0.073
0.073

0.109

0.093

0.093

0.230

0.094

0.094

0.130

8.6E-05
8.7E-05
8.7E-05
8.7E-05

8.8E-05
8.8E-05

8.8E-05

8.8E-05

8.9E-05

8.9E-05

8.9E-05

9.1E-05

9.1E-05

KIAA1217, MIR603
RP11-404J23.1
RIT2, SYT4

RP11-544D21.2, RP11-544D21.1,
CHRM3, CHRM3-AS2
RP11-349E4.1, RP11-127L21.1

LRBA, RP11-1336020.2, MAB21L2,
AC110813.1, RNAS5SP168
RP11-181F12.1, RP11-475D12.1,
RP11-475D12.2, RP11-113E21.1,
RNU6-325P

AC126365.1, RP11-283C24.1,
CCDCI144NL, RP11-344E13.4, RP11-
344E13.3, RNU6-1178P, RP11-
381P6.1, USP22, RP11-746M1.1,
AC087393.1, DHRS7B, TMEMI11,
ACO087294.2, RN7SL426P, C170rf103
FARS2, RP1-232P20.1, RP1-
256G22.2, RP3-380B8.4,
RN7SL221P, NRNI1, AL157775.1
RP11-168L7.1, LINC00524, RP11-
168L7.3, RP11-1029J19.2, DIO30S,
DIO3, RP11-1029J19.4, RP11-
1029J19.5, RP11-796G6.2, PPP2R5C,
CTD-2017C7.2, RNU6-790P, CTD-
2017C7.1

MIR4509-2, GOLGASZDP,
AC116165.1, RN7SL545P,
GOLGAGL1, RP11-566K19.3,
TUBGCPS, CYFIPI, NIPA2, NIPA1,
RP11-566K19.6, RP11-566K19.5,
RP11-26F2.1, WHAMMP3

SCAND1, CNBD2, LINC00657, RP4-
550H1.4, RP4-550H1.5, EPB41L1,
snoU13, RP11-234K24.3,
AL121895.1, AAR2, DLGAP4, RP5-
977B1.7

AC022182.1, AC022182.3, CLVSI,
RP11-787D18.2, RP11-787D18.1,



ASPH

rs12649929 4 152217433 imputed 0998 0458 C T 0458 0.176  0.098 0.9 -0.272  0.070  9.4E-05 LRBA, RPS3A, SNORD73, SH3D19,
SNORD73A, RP11-372K14.2,
PRSS48, RNU6-1282P, RP11-
731D1.4, RP11-610P16.1,
FAM160A1, AC097455.1,
RN7SKP35

rs17102539 14 21674364 genotyped 1.032 0.185 A G 0.185 -0.546 0.131 1.0 0.362 0.093 9.5E-05 RPI11-219E7.4, RP11-84C10.3, RP11-
84C10.2, RNASE2, RN7SL189P,
METTL17, RP11-84C10.4, SLC39A2,
NDRG2, TPPP2, AL161668.5, RP11-
998D10.1, RNASE13, RNASE7,
RNASES, ARHGEF40, ZNF219,
RP11-998D10.7, TMEM253, RP11-
998D10.4, RNU6-252P, OR5AUI1,
LINC00641, HNRNPC, RPGRIPI,
SUPT16H, RP11-52401.4, CHDS,
SNORDY, SNORDS&, RN7SL650P,
RAB2B, TOX4, METTL3

rs4907999 1 99207578 genotyped 0.986 0.499 A G 0499 0.172  0.096 0.9 -0.279  0.071 9.5E-05 SNX7, LPPR5, RP5-896L10.1

rs10773498 12 128657480  genotyped 0.995 0391 A G 0.609 0.284 0.096 1.0 -0.272  0.070  9.6E-05 RP11-749H20.4, LINC00507,
LINC00508, RP11-349K16.1, RP13-
653N12.1, RP13-653N12.2,
MIR4419B, TMEM132C, MIR3612,
snoU13, RP11-553N19.1

rs17277101 13 62692800 imputed 0956 0.056 C T 0944 -0.605 0.200 1.0 0.676 0.173  9.8E-05 LINCO00358, LINCO01075,
LINCO01074, LINC00459

rs926052 19 44952236 imputed 0.890 0420 A T 0580 0340 0.106 1.0 -0.284 0.073  9.8E-05 ZNF234, ZNF226, ZNF227, ZNF235,
ZNF233, ZNF112, CTC-512J12.6,
ZNF285, CTC-512J12.4, ZNF229,
AC069278.4, ZNF180, CEACAM20,
AC138472.6, CEACAM22P, IGSF23,
CTB-171A8.1, PVR, CEACAM19,
CEACAMI16, snoZ6, BCL3



rs114860038

6

32966363

imputed

0.856

0.025

A

G

0.025

-0.395

0.365

0.7

0.771

0.198

9.8E-05

XXbac-BPG254F23.7, HLA-DQAZ2,
MIR3135B, HLA-DQB2, HLA-DOB,
TAP2, PSMBS, TAPSARI1, PSMB9,
TAP1, PPP1R2P1, HLA-DMB,
AL645941.1, XXbac-BPG181M17.5,
HLA-DMA, BRD2, BRD2-IT1,
XXbac-BPG181M17.6, HLA-DOA,
HLA-DPA1, HLA-DPBI1, HLA-
DPB2, HCG24, COL11A2, RXRB,
RNY4P10, SLC39A7, HSD17BS,
MIR219-1, RING1, XXbac-
BPG157A10.21, HCG2S5, VPS52,
RPS18, B3GALT4, WDR46, PFDNG6,
RGL



Supplemental Table 11. Genome-wide by environment interaction study (GWEIS) of social support results for the top loci (p<1x10-4) in Hispanics

Social Support Results (n=3,012)

SNP Main Effect

SNP*Social Support

Interaction Term

SNP
1s35612712

1s61973969

1s10055256
1s56233800

rs7980104
rs7708252
rs4677373

rs269803

173177473

rs61968178

157724344
rs11787999

chr

13

12

13

position
187347203

96689182

30594814
153523918

41226934
14279073
74097623

65324099

11814010

97390691

30464915
12693732

G/1

imputed

imputed

genotyped

imputed

imputed
imputed

genotyped

imputed

imputed

imputed

imputed

genotyped

Info
0.941

0.985

0.808
0.805

0.976
1.083
1.032

0.983

0.996

0.880

0.872
1.025

MAF
0.416

0.032

0.074
0.045

0.465
0.024
0.351

0.341

0.058

0.023

0.038
0.051

Al

A2

Freql
0.416

0.032

0.927
0.955

0.535
0.024
0.351

0.660

0.942

0.023

0.038
0.949

Beta
-0.375

-0.979

-0.894
-1.270

-0.382
0.952
-0.513

-0.393

-1.007

-1.002

1.221
-0.741

SE
0.119

0.317

0.213
0.264

0.117
0.363
0.128

0.114

0.235

0.420

0.322
0.233

p-value
1.0

1.0

1.0
1.0

1.0
1.0
1.0

1.0

1.0

1.0

1.0
1.0

Beta
0.376

0.839

0.779
0.986

0.339
-1.093
0.363

0.350

0.732

1.040

-0.991
0.715

SE
0.074

0.171

0.159
0.204

0.070
0.229
0.077

0.074

0.156

0.224

0.215
0.156

p-value
3.4E-07

9.4E-07

1.0E-06
1.4E-06

1.5E-06
1.7E-06
2.4E-06

2.5E-06

2.7E-06

3.5E-06

3.9E-06
4.4E-06

Genes in region (£300kb)

FAMI149A, SNORA31,
AC110771.1, CYP4V2, KLKBI,
F11, F11-AS1, RP11-215A19.2,
RNU6-1055P, MTNRIA, FATI1
DNAIJC3, UGGT2, HS6ST3,
RN7SL164P

RP11-23D24.2, Y RNA, RP11-
217E22.5, U8, ARHGEF26-AS1
MUC19, RNU6-713P, CNTNI1

TRIO

RP11-20B7.1, RP11-508018.1,
Y_RNA, CNTN3

RASSF3, RP11-338E21.3,
AC025262.1, GNS, RP11-629N8.3,
snoU13, TBC1D30, RP11-766N7.3,
RP11-766N7.4, RNU6ATACA42P,
RP11-168J19.2, WIF1, RNU6-166P,
LEMD3

AC099344.3, LINC00570, E2F6,
AC099344.1, RNA5SP84, GREBI,
MIR4429, RNU2-13P, RNAS5SPSS,
RN7SL674P, AC011994.1, NTSR2,
LPIN1, AC106875.1, AC012456.3,
AC012456.4, MIR548S, MIR4262,
AC096559.1

HS6ST3, LINC00359, RP11-
65L19.4, RN7SKP7, SNORD112,
OXGR1

TYRPI, RP11-3L8.3, RN7SL849P,
LURAPIL, Y RNA



rs4688038

rs10897679
rs56115267

rs4759123

rs6813290

rs10217474

rs13389636

rs1952587

rs12786450
rs57253120
rs1150132

rs1550987
rs6882539

rs1673864

rs4748708

14

11

)

12

10

119498808

80535639
124863880

55335999

25306302

2945905

148966451

57161217

80117619
147690048
119484162

116309137
16880120

32268544

21017303

imputed

imputed

imputed

genotyped

imputed

imputed

imputed

imputed

imputed
imputed

imputed

genotyped

imputed

imputed

genotyped

0.995

0.905
1.010

0.998

0.992

0.962

0.961

1.018

0.914
0.883
0.974

0.971
0.927

1.006

0.993

0.045

0.469
0.215

0.444

0.157

0.026

0.144

0.348

0.438
0.377
0.408

0.029
0.100

0.415

0.398

@

®

=

0.045

0.531
0.785

0.556

0.157

0.974

0.856

0.652

0.438
0.377
0.408

0.971
0.900

0.585

0.602

0.654

0.296
-0.488

0.536

-0.491

-1.083

-0.636

0.566

0.226
-0.456
0.518

-1.471
-0.464

0.284

-0.387

0.281

0.123
0.129

0.118

0.160

0.374

0.161

0.122

0.117
0.129
0.114

0.325
0.187

0.119

0.117

1.0

1.0
1.0

1.0

1.0

1.0

1.0

1.0

0.9
1.0
1.0

1.0
1.0

1.0

1.0

-0.750

-0.349
0.409

-0.339

0.439

1.036

0.469

-0.335

-0.342
0.357
-0.338

0.972
0.534

-0.317

0.329

0.163

0.076
0.089

0.074

0.096

0.228

0.104

0.074

0.076
0.080
0.076

0.218
0.120

0.072

0.075

4.4E-06

4.5E-06
4.8E-06

4.9E-06

5.1E-06

5.8E-06

6.0E-06

6.2E-06

6.2E-06
7.4E-06
7.8E-06

8.2E-06
9.1E-06

1.1E-05

1.2E-05

POGLUTI1, RP11-190C22.8,
TIMMDCI, CD80, RP11-190C22.9,
ADPRH, PLA1A, POPDC2,
COX17, MAATSI, RP11-169N13 .4,
NR112, GSK3B

RNU6-544P, RP11-686G23.2

RN7SKP102, AC079154.1,
CNTNAPS

DCD, RP11-850F7.7, MUCLI1,
TESPA1, RP11-616L12.1,
NEUROD4, OR9K2, OR10A7
LGI2, SEPSECS, PI4K2B, RP11-
660M5.1, ZCCHC4, AC108218.1,
ANAPC4, RNU7-126P

VLDLR, KCNV2, KIAA0020,
CARMI1P1, AL589675.1, RP11-
32F11.2, RFX3

ACVR2A, ORC4, AC009480.1,
MBDS5, SNORA48

TMEM260, RP11-624J12.1, RP11-
1085N6.2, RP11-1085N6.3, RP11-
1085N6.4, RP11-1085N6.6, OTX2,
OTX2-AS1, RP11-1085N6.5,
RN7SL461P, RNU6-1204P
CTD-255515.1, RNU6-544P

AC103881.1, AC062032.1

MCM9, ASF1A, RP11-351A11.1,
FAMI184A, Y RNA, MIR548B,
MANI1A1, RNUG6-194P

DPP10

FAM134B, RP11-260E18.1, CTC-
461F20.1, Y RNA, MYO10,
RNAS5SP179, RNU6-660P, BASP1,
CTD-2228A4.1, AC091878.1,
RNA5SP180

RP11-428G5.5, AC023050.1,
KIAA1551, RP11-843B15.2,
BICDI1, Y RNA, FGD4

MIR4675, NEBL



rs5748470

rs7928750

rs741806

rs111498404

rs117402539

rs61865293
rs10229990

rs12027950

rs11012272
rs6789681
rs6867405
rs9525089

22

11

13

13

19907118

44503937

1233646

100071142

96436428

109975933
154516331

30527553

20978879
74263894
30645525
96580664

imputed

imputed

imputed

imputed

imputed

imputed

imputed

genotyped

imputed
imputed
imputed

imputed

0.842

0.924

0.861

0.835

0.955

0.823
0.853

1.011

0.964
0.853
0.921
0.856

0.394

0.151

0.238

0.033

0.028

0.043
0.056

0.324

0.162
0.488
0.067
0.052

A

>

>

aa»>»Q

G

®

0 Q a A

0.606

0.849

0.762

0.968

0.973

0.043
0.944

0.677

0.838
0.512
0.067
0.948

-0.231

0.680

0.317

1.355

1.073

1.277
-0.445

-0.375

0.588
-0.521
0.677
0.960

0.124

0.169

0.139

0.392

0.359

0.249
0.285

0.116

0.167
0.124
0.205
0.273

0.9

1.0

1.0

1.0

1.0

1.0
0.9

1.0

1.0
1.0
1.0
1.0

0.345

-0.447

-0.378

-0.909

-0.863

-0.841
0.794

0.323

-0.424
0.335

-0.658
-0.689

0.079

0.102

0.086

0.208

0.197

0.193
0.182

0.074

0.098
0.077
0.152
0.159

1.2E-05

1.2E-05

1.2E-05

1.2E-05

1.2E-05

1.3E-05
1.3E-05

1.3E-05

1.4E-05
1.5E-05
1.5E-05
1.5E-05

AC000067.1, SEPTS, GP1BB,
TBX1, GNBIL, C220rf29,
TXNRD2, COMT, MIR4761,
ARVCF, TANGO2, MIR185,
AC006547.13, AC006547.15,
DGCRS&, MIR3618, MIR1306,
AC006547.8, TRMT2A, RANBPI,
SNORA77, ZDHHCS,
AC006547.14, XXbac-B444P24.8,
LINCO00896

EXT2, ALX4, RP11-58K22.1,
CD82, RP11-58K22.5, RP11-
58K22.4, RP11-45A12.1, RP11-
45A12.2, TSPANIS
ERICHI1-AS1, CTD-2281E23.2,
CTD-2281E23.3, CTD-2281E23.1,
AF067845.1, DLGAP2, RP11-
666119.2

UBAC2-AS1, UBAC2, RN7SKP9,
GPR18, GPR183, MIR623,
AL583784.1, LINC00449, TMOISF2,
RNY3P6, LINC01039, CLYBL,
MIR4306, CLYBL-AS2

CLDN10, CLDN10-AS1, DZIPI,
DNAJC3-AS1, DNAJC3, snR635,
UGGT2

RP11-215N21.1

DPP6, RP11-476H24.1, PAXIP1-
AS2, PAXIP1, RP11-5C23.1, RP11-
5C23.2, PAXIP1-AS1

AL645944.1, RP11-111112.1, RP5-
893G23.1

MIR4675, NEBL

RP11-508018.1, Y RNA, CNTN3

DZIP1, DNAJC3-AS1, DNAJC3,
snR65, UGGT2, HS6ST3,
RN7SL164P



rs4711550

rs11158614

1s1294336
rs9436185

rs6792028

rs17106202

152448270
rs7021312

rs489307
rs41263965

152973241

rs16964375

14

10

15

38474793

66300707

233442583
60199591

125836673

87799496

80100774
119573882

41492180
32110574

37479364

37238599

genotyped

genotyped
imputed

genotyped

imputed

imputed

imputed

genotyped

imputed

imputed

imputed

genotyped

1.001

1.032

0.881
0.993

0.849

0.962

0.978
0.999

0.910
0.969

0.971

0.983

0.261

0.280

0.479
0.072

0.363

0.053

0.279
0.038

0.483
0.036

0.412

0.083

C T 0.261

C T 0.721

>
®

0.479
C T 0.072

A G 0.363

C G 0.947

A C 0.721
C T 0.962

C T 0.483
A G 0.036

A G 0.588

C T 0.917

-0.272

-0.439

0.542
0.586

0.472

-0.971

0.430
-1.099

0.254
-0.858

-0.314

-0.913

0.127

0.120

0.116
0.205

0.125

0.243

0.130
0.242

0.124
0.326

0.114

0.218

1.0

1.0

1.0
1.0

1.0

1.0

1.0
1.0

1.0
1.0

1.0

1.0

0.339

0.338

-0.322
-0.562

-0.342

0.683

-0.338
0.792

-0.316
0.745

0.299

0.588

0.079

0.078

0.075
0.131

0.080

0.159

0.079
0.185

0.074
0.176

0.071

0.140

1.5E-05

1.6E-05

1.7E-05
1.7E-05

1.8E-05

1.8E-05

1.8E-05
1.9E-05

2.1E-05
2.3E-05

2.5E-05

2.5E-05

BTBDY9, SNORDA45, AL031905.1,
BTBD9-AS1, Y_RNA, GLOI1, RP3-
503A6.2, DNAHS&, RN7SL465P
FUTS, CTD-2014B16.3,
AL391261.1, RP11-783L4.1
PCNXL2, MLK4, RNU4-77P

FGGY, MIR4711, RP4-782L23.2,
RP4-782L23.1, HOOK1, CYP2J2,
RN7SL475P, Clorf87
RP11-379B18.5, AC092902.1,
RP11-666A20.4, FAMS86JP,
ALGIL, ROPNI1B, SLC41A3,
RP11-158123.1, AC117422.1, RP11-
124N2.1, ALDHIL1, ALDHI1L1-
AS1, Ul, ALDHI1L1-AS2, RP11-
71E19.1, RP11-71E19.2, KLF15,
RP11-71E19.5, CCDC37

GRID1, RNA5SP322, MIR346,
AL732479.1

CTD-255515.1, RNU6-544P

ASTN2, RP11-264C15.2, RP11-
67K19.3, TRIM32, AL354981.1
CNTNI1, PDZRN4

ZCCHC17, RP11-266K22.2,
FABP3, SERINC2, AC114494.1,
RNU6-40P, RP11-439L8.3, RP11-
439L8.4, RP11-73M7.1, TINAGLI,
HCRTRI1, PEF1, RP11-73M7.6,
RP11-73M7.9, COL16A1, BAI2,
MIR4254, RP11-84A19.3, SPOCDI,
RP11-84A19.2, RP11-84A19.4,
PTP4A2, AL136115.1, RP4-
534N18.2

MIR4801, KIAA1239, C4orfl9,
RP11-36B15.1, RELL1, Y RNA
Cl5o0rf41, RP11-16L14.2,
CSNK1A1P1, U3, RP11-122D10.1,
MEIS2, Y RNA, RP11-128A17.1



152236232

rs163831
rs55772025

rs11621396
rs72777250

rs61278300

152623695
1579626217

rs228855

rs7609571

rs7930030

rs112771839

14

11

68038779

14052118
74118286

59554597
8083198

148853051

3588767
109449544

134248060

74128405

44504804

91830185

imputed

imputed

imputed

genotyped

imputed

imputed

genotyped

imputed

imputed

imputed

imputed

imputed

0.924

0.986
0.838

1.032
0.949

0.897

0.849
0.853

0.879

1.022

0.952

0.932

0.362

0.132
0.332

0.442
0.100

0.067

0.129
0.090

0.491

0.382

0.436

0.072

@)

T 0.638

G 0.132
T 0.668

T 0.442
T 0.900

G 0.067

T 0.871
T 0.090

G 0.509

T 0.382

G 0.436

G 0.072

0.316

0.386
-0.515

0.338
-0.711

-0.607

0.549
0.682

0.383

0.483

0.401

0.614

0.119

0.180
0.130

0.112
0.195

0.232

0.202
0.208

0.121

0.112

0.112

0.217

1.0

1.0
1.0

1.0
1.0

1.0

1.0
1.0

1.0

1.0

1.0

1.0

-0.312

-0.452
0.354

-0.297
0.553

0.583

-0.470
-0.591

-0.330

-0.296

-0.295

-0.600

0.074

0.108
0.085

0.071
0.132

0.140

0.113
0.142

0.079

0.071

0.071

0.145

2.6E-05

2.8E-05
2.8E-05

2.8E-05
2.9E-05

3.0E-05

3.0E-05
3.1E-05

3.1E-05

3.2E-05

3.2E-05

3.3E-05

MPPS5, ATP6VID, Y RNA, EIF2S1,
PLEK2, MIR5694, TMEM229B,
PLEKHHI1, PIGH, RP11-643G16.4,
ARG2, VTIIB, 5S rRNA, RP11-
1012A1.4, RDH11, RDH12,
RN7SL369P, ZFYVE26, U3,
RN7SL213P, RADS51B

DNAHS, CTB-51A17.1, TRIO

RP11-20B7.1, RP11-508018.1,
Y RNA, CNTN3
RPI11-112J1.2, DAAMI1

AC092580.3, AC092580.4,
AC007463.2, AC007464.1,
LINC00299, U91324.1

ABLIM3, RP11-331K21.1,
ACO012613.2, AFAP1L1, GRPEL?2,
GRPEL2-AS1, PCYOXIL, IL17B,
RP11-39404.3, MIR143HG,
AC131025.8, MIR143, MIR145,
CSNK1A1, CTB-89H12.4,
ARHGEF37, AC021078.1, RNU6-
588P, U3, RN7SL868P,
PPARGCIB, MIR378A

CSMD1, RNA5SP251

RP11-308N19.1, RP11-540H22.2,
RP11-308N19.3, RP11-308N19.4,
RN7SKP77, RNA5SP292, ZNF462,
RP11-508N12.4, RP11-508N12.2
RP3-323P13.2, RP4-662A9.2,
TCF21, TBPL1, SLC2A12,
RN7SL408P, SGK1, snoU13
RP11-20B7.1, RP11-508018.1,
Y RNA, CNTN3

EXT2, ALX4, RP11-58K22.1,
CD82, RP11-58K22.5, RP11-
58K22.4, RP11-45A12.1, RP11-
45A12.2, TSPANIS

DCN, RP11-121E16.1, RP11-
1041F24.1



rs10831562

rs353219

rs12813179

rs112079519

152488067

19571671

rs11959113

rs11041079

11

5

12

14

10

13

11

11288590

148857630

132302228

88420230

94506738

67361647

148228496

6909271

genotyped

imputed

imputed

imputed

genotyped
imputed

imputed

imputed

0.995

0.930

0.906

0.939

1.026

0.978

0.843

0.822

0.216

0.063

0.356

0.026

0.029

0.392

0.251

0.023

A G 0.784

C G 0.063

C G 0.644

A G 0.026

C T 0.029

C T 0.392

A G 0.251

C T 0.977

0.418

-0.614

-0.452

1.258

-1.167

0.351

-0.502

-1.237

0.134

0.241

0.121

0.334

0.382

0.119

0.146

0.296

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

-0.349

0.599

0.331

-0.989

0.841

-0.312

0.367

0.873

0.084

0.145

0.080

0.240

0.204

0.076

0.089

0.213

3.5E-05

3.5E-05

3.7E-05

3.8E-05

3.8E-05

3.9E-05

4.1E-05

4.3E-05

RP11-179A10.1, CTD-3224I3.3,
GALNTI18, CSNK2A3, RP11-
567113.1

ABLIM3, RP11-331K21.1,
ACO012613.2, AFAP1L1, GRPEL?2,
GRPEL2-AS1, PCYOXIL, IL17B,
RP11-39404.3, MIR143HG,
AC131025.8, MIR143, MIR145,
CSNK1A1, CTB-89H12.4,
ARHGEF37, AC021078.1, RNU6-
588P, U3, RN7SL868P,
PPARGCIB, MIR378A
RP11-495K9.9, RP11-495K9.7,
RNAS5SP377, RP11-495K9.6,
SFSWAP, RP11-495K9.5,
RNAS5SP378, RNU6-1017P,
MMP17, RP11-417L19.2, ULKI,
RP11-417L19.4, PUS1, EP400,
AC137590.1, SNORA49, RP13-
820C6.2, EP400NL
CTD-2007A10.1, RP11-1152H15.1,
RP11-804L24.2, GALC, RNUG6-
835P, GPR65, RP11-300J18.2,
RP11-300J18.1, RP11-300J18.3,
RP11-753D20.1, RP11-753D20.4,
RP11-753D20.3, KCNK10

IDE, KIF11, RN7SL644P, HHEX,
Y_RNA, EXOC6

PCDH9, RNU7-87P, PCDH9-AS2,
PCDH9-AS3, PCDH9-AS4
HTR4, HTR4-IT1, ADRB2,
SH3TC2, RP11-44B19.1, RNU6-
732P, MIR584, CTC-529P8.1,
RN7SKP145, ABLIM3

DNHD1, RRP8, RP11-732A19.8,
ILK, TAF10, RP11-732A19.2,
TPP1, RP11-732A19.9, DCHSI1,
RP11-732A19.5, RP11-732A19.6,
MRPL17, GVINP1, OR2AG2,
OR2AG1, OR6A2, OR10AS5,



rs1492349

rs895073

rs17528171

rs7134785

rs17254816

rs7651537

rs34364349

rs12454002

12

12

12

12

17

18

88854647

122825311

32338115

2649890

78992140

130017439

73485707

73834343

genotyped

imputed

imputed

imputed

genotyped

imputed

imputed

genotyped

0.889

0.944

0.994

0.956

0.972

0.943

0.888

0.995

0.061

0.107

0.457

0.065

0.194

0.458

0.049

0.277

A

G

0.939

0.893

0.457

0.065

0.806

0.458

0.049

0.277

-0.758

0.755

-0.479

-0.611

-0.360

-0.350

-0.962

0.361

0.237

0.207

0.122

0.246

0.141

0.123

0.282

0.131

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.620

-0.473

0.303

0.584

0.367

0.300

0.689

-0.342

0.152

0.116

0.074

0.143

0.090

0.074

0.169

0.084

4.5E-05

4.5E-05

4.5E-05

4.5E-05

4.5E-05

4.5E-05

4.8E-05

5.0E-05

OR10A2, OR10A4, OR2D2,
OR2D3, ZNF215, ZNF214,
NLRP14, RBMXL2

TMTC3, Y_RNA, KITLG, RNUI1-
117P

DIRC2, RP11-67L2.2, SEMASB,
AC078794.1, PDIAS, SEC22A,
RP11-797D24.3, ADCYS, RP11-
797D24.4

RP11-428G5.5, AC023050.1,
KIAA1551, RP11-843B15.2,
BICD1, Y_RNA, FGD4, RNU6-
494p

CACNAI1C, CACNAIC-ITS,
CACNAI1C-AS3, CACNAI1C-AS2,
CACNAI1C-AS1, RP11-885B4.1,
RP11-885B4.2, CBX3P4, FKBP4,
RP4-816N1.6, RP4-816N1.7, ITFG2,
NRIP2

RP11-38F22.1, RP11-754N21.1,
RP11-90C1.1, RP11-171L9.1, RP11-
123M21.1, SYT1

AC083906.1, ALG1L2, RP11-
93K22.13, AC083906.2, FAM86HP,
RP11-77P16.4, AC130888.1,
COL6A4P2, COL6AS, AC093004.1,
COL6AG6

NUP8S, GGA3, MRPS7, MIF4GD,
RP11-649A18.12, SLC25A19,
GRB2, RP11-16C1.3, RP11-16C1.2,
RP11-16C1.1, MIR3678, RNUG6-
938P, Y RNA, KIAA0195,
AC100787.1, CASKIN2, TSEN54,
LLGL2, MYOI15B, RECQLS,
SMIMS, SMIM6, SAP30BP, RP11-
474111.8, RP11-474111.7, 1ITGB4,
GALKI1, H3F3B, MIR4738, UNK
RP11-173L6.1, RP11-357H3.1,
RP11-102.1, RP11-94B19.6, RP11-



rs56116608

rs10161651

152440430

rs9328385

rs13023244

1s7227575

rs57672995

rs7739129

2

13

18

15

20579309

30780458

6283772

728418

144267567

65922901

63313588

169736925

imputed

imputed

genotyped

genotyped

imputed

genotyped

imputed

imputed

0.884

0.851

1.011

1.018

0.853

1.008

0.824

0.921

0.113

0.434

0.054

0.326

0.419

0.254

0.085

0.101

0.887

0.566

0.946

0.326

0.419

0.254

0.085

0.101

-0.625

0.288

0.564

0.333

-0.445

-0.504

-0.428

-0.629

0.177

0.123

0.223

0.113

0.128

0.132

0.213

0.211

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.502

-0.314

-0.565

-0.291

0.319

0.335

0.522

0.487

0.124

0.078

0.140

0.072

0.079

0.083

0.130

0.121

5.1E-05

5.2E-05

5.2E-05

5.4E-05

5.4E-05

5.6E-05

5.7E-05

5.9E-05

94B19.1, RP11-94B19.5, RP11-
94B19.2, RP11-94B19.7, RP11-
94B19.3, RP11-94B19.4, ZNF516,
RP11-504113.3

AC098828.2, RN7SL140P, RNU6-
961P, SDC1, RNU7-113P, PUM2,
AC007041.1, RNA5SP86, RHOB,
AC023137.2, Y_RNA, AC012065 .4,
HS1BP3, RP11-130L8.2, HS1BP3-
IT1, GDF7, AC012065.7, RP11-
130L8.1

LINC00572, LINC00544, RP11-
629E24.2, LINC00365, LINC00384,
LINC00385, KATNALIL,
AL356750.1, RNUG6-64P,
LINC00427, LINC00426,
LINCO01058, HMGBI1
RP11-124B13.1, RP11-115C21.2,
MCPH1, ANGPT2, CTD-
2541M15.3, CTD-2541M15.1, CTD-
2541M15.4, AGPATS

EXOC2, RP1-20B11.2, HUSI1B,
RP11-532F6.3, RP11-532F6.4,
RP11-532F6.5, RP11-284J1.1, RP5-
1077H22.2, RP5-1077H22.1, RP5-
856G1.1

ARHGAP15, AC096558.1, RP11-
570L15.2, RP11-570L15.1,
AC092652.1, RP11-434H14.1, CTD-
2252P21.1, AC079584.2
RP11-659F24.1, RP11-526H11.1,
RP11-421N8.2, RP11-128D14.1
TLN2, AC103740.1, MIR190A,
RP11-1069G10.1, RP11-1069G10.2,
TPM1, RP11-244F12.3, RP11-
244F12.2, RP11-69G7.1, LACTB,
RPS27L, RAB8B, APHI1B, CA12
RP3-495K2.1, RP11-417E7.1, RP11-
417E7.2, XXyac-YX65C7_A.2,
THBS2, XXyac-YX65C7_A.3, RP1-



152426931

rs73013006

rs4775501

rs10950028

rs34060969
rs17026901

rs7036143

rs8016889

rs749269

20

15

14

14

59447834

148306353

62725025

65634168

126753635
102890386

91425294

38246440

68052983

genotyped

imputed

imputed

imputed

imputed

genotyped

genotyped

imputed

genotyped

1.004

0.973

0.823

0.973

0.957
0.974

1.014

0.946

0.989

0.404

0.302

0.135

0.234

0.100
0.061

0.313

0.367

0.083

0.404

0.698

0.865

0.234

0.900
0.061

0.687

0.367

0.083

0.387

-0.516

0.626

-0.395

-0.820
-0.943

0.393

0.404

-0.801

0.110

0.122

0.197

0.138

0.183
0.242

0.129

0.124

0.231

1.0

1.0

1.0

1.0

1.0
1.0

1.0

1.0

1.0

-0.290

0.319

-0.457

0.335

0.482
0.569

-0.308

-0.312

0.524

0.072

0.079

0.114

0.084

0.120
0.142

0.077

0.078

0.132

6.0E-05

6.0E-05

6.1E-05

6.1E-05

6.1E-05
6.1E-05

6.3E-05

6.7E-05

6.9E-05

137D17.1, RP1-137D17.2, WDR27

RP11-151E14.1, RP5-827L5.2, RP5-
827L5.1

SAMDS, RP11-307P5.1, RP11-
307P5.2, RP11-242F11.2, RP11-
631F7.2, RP11-631F7.1, SASHI1,
RNUG6-1222P

C2CD4B, RP11-299H22.1, hsa-mir-
7162, RP11-1010.1, AC126323.1,
RP11-299H22.5, RP11-299H22.6,
RP11-299H22.7, TLN2, RP11-
625H11.1, RP11-625H11.2
VKORCIL1, GUSB, AC068533.1,
ASL, AC068533.7, CRCP, RP5-
1132H15.1, TPST1, RNU6-313P,
LINC00174, RNU6-96P, GS1-
124K5.2, snoU13

RP11-399F2.2, RP11-318I14.1

IL1R2, IL1R1, AC007271.3,
IL1IRL2, IL1RL1, IL18R1,
IL18RAP, MIR4772, AC007278.2,
AC007278.3, SLCY9A4

NXNL2, RP13-60M5.2, MIR4289,
RP11-791021.5, C9orf47, S1PR3,
RP11-82L18.4, SHC3, RP11-
82L18.2

MIPOL1, RP11-35609.2, RP11-
35609.1, FOXAL1, TTC6,
SNORA42, RNU6-1277P,
LINCO00517, CTD-2058B24.3, CTD-
2058B24.2

MPPS5, ATP6VID, Y RNA, EIF2S1,
PLEK2, MIR5694, TMEM?229B,
PLEKHHI1, PIGH, RP11-643G16.4,
ARG2, VTIIB, 5S rRNA, RP11-
1012A1.4, RDH11, RDH12,
RN7SL369P, ZFYVE26, U3,
RN7SL213P, RADS51B



1s12629612

rs7563897

15262641

rs2101761

rs12498635

rs4378808

1576920500

1574905609
152985941

1s34442243
1s12676122

rs1553501

3

2

1

14

169178006

127398038

2104981

180108234

17269825

215361240

132002936

76318042
46153600

68535882
40557679

57462169

imputed
imputed

genotyped

imputed

imputed
genotyped
imputed

imputed

genotyped

imputed

genotyped

imputed

0.961

0.964

0.997

0.805

0.949

0.999

0.975

0.801
1.010

0.969
1.015

1.061

0.242

0.462

0.340

0.438

0.279

0.248

0.087

0.030
0.378

0.167
0.227

0.125

A G 0.758

C T 0.462

A G 0.660

A G 0.438

G T 0.721

A C 0.248

A G 0.087

A G 0.030
C G 0.622

A T 0.167
A G 0.227

A G 0.875

0.549

0.207

0.308

-0.306

0.461

0.528

-0.727

1.185
-0.384

0.588
-0.298

0.605

0.139

0.120

0.120

0.127

0.139

0.123

0.216

0.434
0.118

0.149
0.140

0.177

1.0

0.9

1.0

1.0

1.0

1.0

1.0

1.0
1.0

1.0
1.0

1.0

-0.346

-0.299

-0.299

0.313

-0.328

-0.323

0.498

-1.079
0.303

-0.383
0.340

-0.391

0.087

0.075

0.075

0.079

0.083

0.081

0.126

0.272
0.077

0.097
0.086

0.099

6.9E-05

7.0E-05

7.1E-05

7.1E-05

7.3E-05

7.3E-05

7.4E-05

7.5E-05
7.6E-05

7.6E-05
7.7E-05

7.8E-05

MECOM, RP11-641D5.2, RP11-
3K16.2, RNU6-637P

AC023347.1, GYPC, RNU6-675P,
AC114783.1

GNBI, RP1-140A9.1, CALMLG,
TMEMS2, Clorf222, RP11-
547D24.1, GABRD, RP11-
547D24.3, PRKCZ, RP5-892K4.1,
RP11-181G12.2, Clorf86,
AL590822.2, AL590822.1, RP11-
181G12.5, RP11-181G12.4, SKI,
MORN]1, RP4-713A8.1,
AL589739.1, RP4-740C4.6, RP4-
740C4.7, RP4-740C4.9, RP4-
740C4.8, RER1, PEX10, PLCH2
CTC-573N18.1, RNU6-525P,
CNOT6, AC122714.1, SCGB3Al,
FLT4, RP11-451H23.3, RNU1-17P,
OR2Y1, CTC-205M6.5, MGATI,
LINC00847, ZFP62, BTNLS,

Y RNA

RP11-141E13.1, RP11-576E20.1,
SNORA75, QDPR, CLRN2, snoU13
SPAG16, AC107218.3, VWC2L,
VWC2L-IT1, BARDI

EBF3, LINC00959, GLRX3, RP11-
540N6.1

RP11-12817.1, RNA5SP286

GTF2F2, AL138963.1, SNORA31,
TPTI1, RP11-290D2.6, TPT1-AS1,
RP11-290D2.3, SLC25A30,
SLC25A30-AS1, COG3, FAM194B,
RNAS5SP27, LINC01055, SPERT,
SIAH3

FAMI9A1, AC096922.1, FAM19A4

CTA-392C11.2, RP11-301G7.1,
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Results of Secondary Analyses

Here, we present the results for the two sets of secondary analyses performed. First, we examined
whether SNPs with association p<1x10~ in either sample (African American or Hispanics) showed similar
direction or statistical evidence of association in the other sample. Second, we performed a second GWAS in
each sample after additionally adjusting for the two environmental exposures, as both stressful life events and
social support were found to make large and unique contributions to the variance in depressive symptoms.

A. Comparison of GWAS Results Between Racial/Ethnic Groups

We conducted two sets of meta analyses to determine the degree to which the top GWAS SNPs
(p<10x107) obtained in African Americans were also the top SNPs in Hispanics and vice versa. Slightly less
than half of the African American top SNPs (59 of the 127 SNPs tested) had effects in the same direction
among Hispanics (Supplemental Table 5; sign test p=0.24). The strongest signal from a meta analysis of these
127 SNPs in both samples was for rs73531535 (p=2.27x107"), which was the top hit in the African American
GWAS. Examination of I? values (which indicate the amount of heterogeneity not due to chance) suggested a
large degree of heterogeneity across samples (average I = 60.22). Filtering out rare variants (SNPs with
frequencies < 5% in either African Americans or Hispanics) had no major impact on the results (49 of 104
SNPs in the same direction; sign test p=0.31).

About half of the Hispanic/Latina top SNPs (44 of the 86 SNPs tested) had effects in the same direction
among African Americans (Supplemental Table 6; sign test p=0.46). The best SNP in this meta analysis was
for rs34919099 (p=1.05x10"*). We were unable to meta analyze results for our two top Hispanic SNPs
(rs2532087 and rs4542757) as these were filtered out due to imputation quality in the African American GWAS.
There was a very large degree of heterogeneity across samples (average I°= 91.75). Filtering out rare variants
(SNPs with frequencies < 5% in either African Americans or Hispanics) had no major impact on the results (37
of 69 SNPs in the same direction; sign test p=0.32).

B. GWAS Results After Adjusting for Social Support and Stressful Life Events

We performed a second GWAS in each sample that additionally adjusted for quartiles of stressful life
events and social support in addition to the other covariates described previously. We conducted this second
GWAS because these two exposures were found, in both population groups, to make large and unique
contributions to the variance in depressive symptoms beyond the other covariates (see Table 4 below). In
addition, previous studies have also noted the potential gains in power that could arise by accounting for the
role of environmental exposures as a means to reduce sample heterogeneity **. We included both exposures
simultaneously in the model for this second GWAS, as the exposures were only modestly correlated with each
other (African American r=0.20; Hispanic/Latina r=0.23). This secondary GWAS contained slightly fewer
respondents due to missingness on both environmental exposures (n=6888 African Americans and n=3004
Hispanics).

Table 4. Percent of variance in the adjusted CES-D score explained in each model

Model 1 Model 2 Model 3 Model 4 Model 5
African Americans 0.04 3.25 10.58 10.02 15.55
Hispanics 0.52 4.65 13.15 13.43 19.32

Model 1: Model with genetic covariates (i.e., principal components and imputation group for African Americans)
Model 2: Model with genetic and demographic covariates (age, income, education, marital status)

Model 3: Model with genetic and demographic covariates and stressful life events

Model 4: Model with genetic and demographic covariates and social support

Model 5: Model with all covariates

Cell entries are based on adjusted r;values, which account for the number of parameters in the model.

Results of the secondary GWAS in each sample are shown in Figure 13 below. There was no evidence
of genomic inflation in this secondary GWAS of African Americans (A =1.006). In African Americans, we
found that results of the GWAS including environmental covariates were attenuated relative to the original



GWAS that did not include covariates for the two environmental exposures (stressful life events and social
support). For example, while the direction of effect of the top result (rs73531535) was similar between the
primary GWAS (beta= -0.297; p=5.75E-08) and secondary GWAS (beta=-0.2537; p=1.496e-06), the magnitude
of effect was slightly reduced. A similar attenuation in the magnitude of effect was also detected for the second
top result (rs75407252) when comparing the primary GWAS (beta= -0.548; p=6.99E-07) to the secondary
GWAS (beta=-0.4942; p=6.99E-07).

We found an opposite pattern of results in Hispanics. Among Hispanics, inclusion of environmental
covariates led to a slight strengthening of the magnitude of association for the top SNPs. For instance, the top
result in the secondary GWAS, rs4542757 (beta=-0.4276; p=6.882¢-08), had a modestly larger effect in the
secondary GWAS compared to the primary GWAS, where it was the second best result (beta=-0.4135;
p=7.31E-07). Similarly, the second best result in the secondary GWAS, rs34359572 (beta=-0.8158; p=1.88e-
07), had a larger association in the secondary GWAS compared to the primary GWAS, where it was the sixth
best result (beta=-0.7471; p=4.10E-06). There was no evidence of genomic inflation in this secondary GWAS
of Hispanics (A =1.005).

Taken together, these results suggest including known social-environmental covariates could help
strengthen results from GWAS. However, in some cases, and as demonstrated in a recent paper >, co-varying
out the effect of environment may be an over-adjustment as it could reduce observed genetic differences
between individuals in the sample and may lead to biased results.

C. GWAS and GWEIS Results Using Non-Parametric Bootstrap

To evaluate the strength of our findings given the skewed distribution of our outcome, we repeated the
top GWAS (p<1x107) and GWEIS (p<1x107) tests of association using a non-parametric bootstrap. For the
top GWAS SNPs, we fit a linear regression on 1000 bootstrap samples using the boot package in R***” and
compared the effective sizes (betas) from the bootstrap samples to the beta obtained in the original analysis for
each top SNP. For the top GWEIS SNPs, we fit linear regressions to 5000 datasets simulated under the null
hypothesis®® and generated p-values for each top SNP. These p-values represent the number of betas that were
more extreme than the beta obtained in the original analysis divided by 5000 replicates. A significant p-value
therefore indicates that the GXE interaction is significant at that level.

As shown in Supplemental Table 12, the GWAS results using a non-parametric bootstrap were similar to
our original findings. As shown in Supplemental Tables 13 and 14, the GWEIS results were also highly
significant, in that no betas were more extreme in the bootstrap analyses for any SNP relative to the original
analysis (e.g., 0/5000 corresponds to p<0.0002). Both sets of findings suggest our results were not sensitive to
distributional assumptions of the outcome.



Supplemental Figure 13. Manhattan plot depicting results of GWAS including stressful life events and
social support
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Supplemental Table 12. Bootstrap results for genome-wide association study (GWAS) top loci (p<1x10-5) in African Americans and Hispanics/Latinos

Closest Gene

Bootstrap analysis

SNP chr position Al A2 MAF G/ Info Beta SE P-value Location <20kb Mean Upper Lower
( ) Beta 95% CI 95% CI

African Americans
rs73531535 16 20105038 C T 0229 1 0.938 -0.297 0.055 5.75E-08 GPR139 -0.298 -0.182 -0.406
rs75407252 3 54241886 C T 0053 1 0.813 -0.548 0.11 6.99E-07 intron variant CACNA2D3 -0.546 -0.309 -0.781
rs11233283 11 82415904 A G 0016 I 0.986 -0.298 0.062 1.41E-06 -0.303 -0.179 -0.429
rs34257140 17 42675053 G T 0149 1 0.999 -0.313 0.065 1.59E-06 -0.309 -0.175 -0.450
rs580112 3 177289895 A G 0184 1 0.945 0.279 0.06 2.84E-06 intron variant LINCO00578 0.279 0.397 0.163
rs1413154 13 83240729 G T 0205 1 0.825 -0.283 0.061 3.54E-06 -0.284 -0.172 -0.401
rs1893586 21 43286918 A G 0483 1 0.947 0.211 0.046  4.19E-06 intron variant PRDM15 0.210 0.303 0.116
rs10777901 12 98492992 A C 0481 1 0.993 0.206 0.045 4.27E-06 0.206 0.292 0.119
rs10125319 9 133426729 C T 0491 1 0.92 -0.214 0.047  4.27E-06 -0.214 -0.126 -0.305
rs10221121 16 56840328 A G 0229 G 0986 -0.241 0.053 5.98E-06 intron variant NUPY3 -0.242 -0.144 -0.341
rs210329 14 54059800 G T 0332 1 0.989 0.217 0.048 6.35E-06 RPS34P46 0.215 0.318 0.121
rs28493952 3 95747804 cC T 032 1 0.85 0.234 0.052 6.41E-06 0.237 0.343 0.130
rs7312307 12 106441333 C G 0087 1 0.904 0.376 0.084 6.92E-06 NUAKI 0.376 0.515 0.222
rs17030391 2 43353504 A G 0143 1 0.808 0.316 0.071 7.84E-06 0.310 0.459 0.168
rs4866976 5 45579793 A G 008 G 099 -0.361 0.081 8.04E-06  intron variant HCNI -0.361 -0.194 -0.535
rs418207 3 9225376 A G 0477 1 0.811 -0.219 0.05 9.59E-06 intron variant SRGAP3 -0.220 -0.122 -0.324
Hispanics/Latinos
rs2532087 4 15878327 C G 0231 I 08154 0.5379 0.104 2.44E-07 0.544 0.759 0.339
rs4542757 18 50198724 C T 0418 1 09304 -04135 0.0833 7.31E-07 intron variant DCC -0.411 -0.264 -0.559
rs10249677 7 50650831 G T 0042 1 0.8816 1.0497 0.2157 1.20E-06 GRBI0 1.042 1.553 0.552
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SP110 0.666
-0.408
-0.749
0.445
FRZB 0.662
BMPRIB -0.574
HSPAI3 -0.365
0.379
0.491
GABRRI1 0.411
MIR5694 0.550
KIAA41217 -0.497
-0.373
-0.722
LINC01592 -1.007

0.986

-0.234
-0.355
0.618
0.926

-0.334

-0.203
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0.246
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The table lists all LD-pruned SNPs associated with depressive symptoms at p<1x10-5. Al is the tested allele using an additive model, where alleles were analyzed as dosages. The
closest gene within 20kb upstream/downstream of the SNP is provided. All SNPs are on the positive (5' to 3') strand. Chr: chromosome; position: base pair position, G/I: genotyped
or imputed. Bootstrap analysis: Mean and upper and lower limit of 95% confidence interval of betas obtained from 1000 replicates.




Supplemental Table 13. Bootstrap results for genome-environment wide interaction study (GEWIS) top loci (p<1x10") in African Americans

Stressful Life Event Results (n=6,982)

. SNP*Stressful Life Events . Closest Gene Bootstrap
SNP Main Effect Interaction Term Location (<20kb) analysis
SNP chr position G/1 Info MAF Al A2 Freql Beta SE v %_HS Beta SE p-value p-value
rs4652467 1 180097705 1 0.945 0.026 A G 0.026 -0.662  0.167 1 0.691 0.111 4.10E-10 CEP350 <0.0002
1s7275997 21 19663487 G 0.993 0.18 A G 0.82 0.264  0.069 1 -0.278  0.053 1.22E-07 intron variant ~ TMPRSS15 <0.0002
rs28377528 7 153884444 1 0.874 0.42 A G 0.58 -0.212  0.058 1 0.237 0.046 3.23E-07 intron variant DPP6 <0.0002
rs2852310 18 43093004 1 0.996 0.027 A G 0.027 -0.56  0.183 1 0.617 0.123 4.66E-07 intron variant SLC14A42 <0.0002
rs12183135 6 151353805 G 0.99% 0.024 C G 0.024 -0.137  0.155 1 0.491 0.1 8.01E-07 MTHFDIL <0.0002
Social Support Results (n=6,908)
. SNP*Social Support . Closest Gene  Bootstrap
SNP Main Effect Interaction Term Location (<20kb) analysis
SNP chr position G/I  Info MAF Al A2 Freql Beta SE <%_M.R Beta SE p-value p-value
rs77966298 2 10984514 1 0.891 0.034 A G 0.966 0.796  0.223 1 -0.592  0.115 2.43E-07 PDIA6 <0.0002
rs6419121 4 88490040 1 0.921 0.178 C G 0.178 -0.375  0.096 1 0.28 0.055 3.98E-07 <0.0002
rs10836421 11 35581792 1 0.971 0.315 A G 0.315 -0.184  0.071 1 0.217 0.043 4.34E-07 <0.0002
rs78012311 21 33634345 1 0.981 0.104 C G 0.104 0.468  0.094 1 -0.321  0.065 8.23E-07 MIS184 <0.0002

Robust (sandwich) standard errors are presented. In these tests of statistical interaction (on the additive scale and using allele dosages), probABEL uses A2 as the tested (non-reference) allele. The beta
coefficients in these models can be interpreted as follows. The SNP main effect beta coefficient indicates the average difference in levels of depressive symptoms for women with a zero value on all covariates,
who have 1 copy of the tested allele, and who are in the lowest quartile of stressful life events. The GxE interaction term indicates the average estimated difference in the effect of each tested allele on
depressive symptoms associated with a one-unit different in stressful life events, adjusting for covariates. The Bonferroni adjusted alpha level in these analyses was 2.5x10-8. For the Bootstrap analysis, p-
values are presented, which represent the number of betas that were more extreme than the beta obtained in the original analysis divided by 5000 replicates. A significant p-value therefore indicates that the
GxE interaction is significant at that level (e.g. 0/5000 corresponds to p < 0.0002).




Supplemental Table 14. Bootstrap results for genome-environment wide interaction study (GEWIS) top top loci (p<1x10) in Hispanics

Stressful Life Event Results (n=2,989)

. 1
SNP Main Effect mZ—uMMMMMMMMH%_MMM“\ﬁ:m Location OQAMWM” _wccgm:..sw
(<20kb) analysis
SNP chr position G/T Info MAF Al A2 Freql Beta SE p-value Beta SE p-value p-value
rs58707171 4 36317832 I 0.921  0.037 A C 0.963 0.649 0.254 1 -0.778 0.152  3.02E-07 intron variant DTHDI <0.0002
156579218 20 33709846 I 0.989  0.156 C G 0.844 0425 0.142 1 -0.505 0.1 4.94E-07  intron variant ~EDEM?2 <0.0002
rs10227305 7 3272267 I 0.849  0.207 A C 0.793 0.308 0.133 1 -0.454  0.093  9.36E-07 <0.0002
Social Support Results (n=3,012)
SNP Main Effect wﬂ””%%ﬂ:mﬁmwhi Location Oa_woam-_aw a Bootstrap
(<20kb) analysis
SNP chr position G/1 Info MAF Al A2 Freql Beta SE p-value Beta SE p-value p-value
1s35612712 4 187347203 I 0941 0416 C T 0416 -0.375 0.119 1 0376 0.074 3.42E-07 intron variant  F11-ASI <0.0002
1561973969 13 96689182 I 0.985  0.032 C T 0.032  -0.979 0317 1 0.839  0.171  9.41E-07 intron variant UGGT2 <0.0002

Robust (sandwich) standard errors are presented. In these tests of statistical interaction (on the additive scale and using allele dosages), probABEL uses A2 as the tested (non-reference) allele. The beta
coefficients in these models can be interpreted as follows. The SNP main effect beta coefficient indicates the average difference in levels of depressive symptoms for women with a zero value on all
covariates, who have 1 copy of the tested allele, and who are in the lowest quartile of stressful life events. The GxXE interaction term indicates the average estimated difference in the effect of each tested
allele on depressive symptoms associated with a one-unit different in stressful life events, adjusting for covariates. The Bonferroni adjusted alpha level in these analyses was 2.5x10-8. Mean and
standard deviation (SD) for the distribution of betas for the GXE interaction in the bootstrap analyses are presented. For the Bootstrap analysis, p-values are presented, which represent the number of
betas that were more extreme than the beta obtained in the original analysis divided by 5000 replicates. A significant p-value therefore indicates that the GXE interaction is significant at that level (e.g.

0/5000 corresponds to p < 0.0002).
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