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1.1 Classification of study individuals as having PAD and borderline PAD.
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Figure S1: Classification of study individuals as having PAD and borderline PAD, based on their ABI measure.
The figure shows the distribution of ABI in the 7,589 HCHS/SOL participants. An individual with ABI< 0.9
was classified has having PAD (n=382), ABI< 1 was classified has having borderline PAD (n=2,104 with PAD or

borderline PAD). Also shown, ABI> 1.4 defines arterial stiffness (n=192). The analyses of PAD and borderline

PAD excluded individuals with arterial stiffness.



1.2 Genotyping, imputation, and quality control

Blood samples from HCHS/SOL individuals were genotyped the Illumina Omni 2.5M array which was
customized to include an additional ~150,000 markers selected as ancestry-informative markers, variants
characteristic of Amerindian populations, known GWAS loci, and candidate gene polymorphisms.
Quality control was similar to the procedure described in |Laurie et al.| (2010) and included checks for
sample identity, batch effects, missing call rate, chromosomal anomalies, deviation from Hardy-Weinberg
equilibrium, Mendelian errors, and duplicate sample discordance. A total of 12,803 samples passed quality
control, and 2,232,944 SNPs passed quality filters. Pairwise kinship coefficients and principal components
reflecting ancestry were estimated using an iterative procedure which accounts for admixture (Conomos
et al., [2016)). Genome-wide imputation was performed using the 1000 Genomes Project phase 1 reference
panel. Genotypes were first pre-phased with SHAPEIT2 (Delaneau et al., 2013) and then imputed with
IMPUTE2 (Howie et al., [2009). Each imputed variant was assigned a quality score oevar, defined as the

ratio between the observed variance and the expected variance of the allele count.

1.3 SNP-Based Heritability Estimation of ABI

We used Haseman-Elston regression to estimate the narrow-sense heritability of ABI and corresponding
95% confidence intervals (Sofer, 2017). ABI was regressed the same fixed effects as in the association
analysis models, and the residuals from the main regression were regressed on the random effect ma-
trices: kinship, household, and block unit. For this analysis, we used a kinship matrix estimated from
all genotyped SNPs with MAF; 1% in the complete HCHS/SOL data set (without pruning by linkage
disequilibrium (Conomos et al.l 2016])). We used a model with all 7,589 individuals participating in the
ABI analysis, and also a model without related individuals. For the latter, we randomly removed related

11/2

individuals so that none of the pairwise estimated kinship coefficient was larger than 2~ to obtain a

set of 6,856 unrelated individuals (i.e. less than third degree relatives).



1.4 Generalization testing

We used the framework of [Sofer et al.| (2017) to study whether previously reported associations for ABI
or PAD generalized to the HCHS/SOL. We took associations reported by each of the previous analyses,
looked up the corresponding association results in the HCHS/SOL, and tested the generalization null
hypotheses. The generalization null hypothesis was rejected if a SNP-trait association exists in both the
discovery study and the HCHS/SOL, and the directions of association agree. For each tested association
and direction, an FDR controlling r-value is computed, and generalization is declared if the r-value< 0.05.
We considered previously discovered significant and suggestive variants for the ABI and PAD in individuals
of European descent (Wassel et al., 2012; [Kullo et al., 2014; |Murabito et al.l [2011), in African Americans

(Wassel et al., 2012)), and in Japanese (Koriyama et al., [2010; Matsukura et al., [2015)).

1.5 Functional annotation

We conducted functional annotation to identify likely causal variants. At each significant locus, the
lead and its correlated variants (r? > 0.8, calculated in the HCHS/SOL data) were interrogated against
publicly available epigenomic datasets in the UCSC genome browser to determine if they overlapped
with putative regulatory regions identified based on a) enrichment of histone modification ChIP-Seq
(chromatin immunoprecipitation followed by sequencing) signal, example H3K4mel and H3K27ac for
enhancers, H3K4me3 for promoters b) DNasel hypersensitivity and c¢) transcription factor binding. Since
the identified significant loci could influence the phenotype via pathways of inflammation, coagulation,
blood pressure regulation, and lipid, we included epigenomic datasets from heart, blood and adipose tissues
for annotation available via the ENCODE (Consortium et al., 2012), BLUEPRINT (Adams et al., 2012),
and Roadmap Epigenomics (Kundaje et al. [2015) Hubs in the UCSC genome browser (GRCh37/hgl9

assembly, (Kent et al., 2002)). HaploReg (Ward and Kellis, 2011|) was used to report the eQTL targets.

1.6 Colocalization analysis for high LD association regions

As a secondary analysis, we performed colocalization analysis using GTEx summary statistics version 7

(Carithers and Moore, 2015) with a detected association region that included more than 200 variants in



high LD with the lead SNP. We considered the six tissues that are relevant to ABI: whole blood, aorta,
coronary artery, tibial artery, and, although less directly related, heart-atrial-appendage, and heart-left-
ventricle, and all genes in a 1Mbp region centered at the lead SNP. We filtered SNPs by having ABI
p-value< 0.001 in the analysis that identified the association, which was restricted to Puerto Ricans since
this variant was significantly only in this subgroup. For GTEx data, for each tissue and gene, we first
determined whether the gene was a significant eQTL (based on the summary statistics). If it was, we
proceeded in the analysis, and considered SNPs that were statistically significant eQTLs for the tissue.
For each set of SNPs associated with a specific gene in a specific tissue that passed the filtering
SNPs based on both ABI GWAS and the GTEx summary statistics, we used the coloc R (https:
//cran.r-project.org/web/packages/coloc/index.html) package to find the SNP with the highest
posterior probability of being a causal SNP for both ABI and tissue-specific gene expression. This anal-
ysis was performed under the approximating assumption that the LD is the same for this SNPs in the
Hispanic/Latino subgroup in which the ABI GWAS was performed, and in the GTEx donor population,

which is primarily composed of individuals of European ancestry.

1.7 Pathway enrichment analysis

We performed a pathway enrichment analysis using GOrilla (Eden et all [2009a, 2007)). Then, we used
Gorilla by providing the ordered list of gene, for all genes with p-value< 0.05 (1,106 genes), and the rest
of the genes as a list of background genes. We considered enrichment in component, function, and process
pathways.

P-value computation for genes. We first downloaded a gene range list from https://www.cog-genomics.
org/plink/1.9/resources. For each gene in the list, we identified all genotyped SNP with minor al-
lele count at least 250 in HCHS/SOL ABI pooled data set (we chose these criteria to limit the multiple
testing burden while selecting only SNPs with high confidence in their testing results). We extracted the
genotypes for these SNPs, and used the simpleM method (Gao et al., 2008, [2010) to compute the effective
number of tests in the gene n.rs. Finally, we identified the smallest p-value p;,;, among the SNPs in the

gene, and to account for multiple testing the final gene p-value was set to min{1, ppin X nesys}.


https://cran.r-project.org/web/packages/coloc/index.html
https://cran.r-project.org/web/packages/coloc/index.html
https://www.cog-genomics.org/plink/1.9/resources
https://www.cog-genomics.org/plink/1.9/resources

1.8 Replication testing in CHS and ARIC

We downloaded genotype and phenotypes files for the ARIC (Atherosclerosis Risk In Communities;
phs000280; phenotype files: pht004063 and topmed_dcc_demographic_v3.txt; ABI was the phenotype
ABIO4) and CHS (Cardiovascular Health Study; phs000287; phenotype file: pht001452; ABI was taken to
be the minimum of RTAAT and LTAAT). For ARIC analysis we have 2,975 whites available ages 45-66, and
for CHS, we had 3106 whites and 749 blacks ages 65-100. CHS and ARIC analyses were adjusted to age

and sex, and accounted for genetic population structure using a Genetic Relationship Matrix (GRM) in a

mixed model run using GEMMA (Zhou and Stephens| 2014)). For these analyses, rather than winsorizing

the ABI trait, as in the main HCHS/SOL analysis, we applied the fully-adjusted two-stage procedure
that applies a rank-normalization distribution to the residuals of ABI after regression on covariates, and

then use these as the outcome in an analysis, which again adjusts for the same covariates as the analysis

that was used to obtain residuals (Sofer et al., [2019).

2 Supplemental Results

2.1 Manhattan and QQ plots from GWAS of ABI and PAD

MAF > 0.01, 11890628 SNPs

lambda = 1.021

—log1o(p)

—logqo(observed P)

—log;o(expected P)

Figure S2: Manhattan and QQ plots of ABI GWAS SNPs were filtered by MAF> 0.1% and imputation quality

oevar> 0.3.
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Figure S3: Manhattan and QQ plots of PAD, and “borderline PAD” GWAS. SNPs were filtered by MAF > 1%,

imputation quality oevar> 0.3, as well as effective counts of the minor allele at least 50 in both cases and controls.



2.2 Manhattan plots from stratified GWAS of ABI

6750426

(g) Mainland meta-analysis (h) Caribbean meta-analysis

Figure S4: Manhattan plots from the stratified analysis of ABI. On the left: the Mainland groups (meta-analysis
at the bottom), on the right: the Caribbean groups (meta-analysis at the bottom). SNPs were filtered by effective

count of the minor allele> 250.



2.3 LocusZoom and forest plots from suggestive ABI associations in HCHS/SOL

genetic analysis groups
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Figure S5: LocusZoom (top) plots and forest plot (bottom) of the chromosome 7 locus, detected as suggestively

associated with ABI in the Cuban genetic analysis group. In the locusZoom plots, each point represent a variants,

with location marked on the x-axis, and p-values marked as the location on the y-axis. The lead SNPs is represented

by the triangle, indicating that it is imputed. The color of the variants correspond to the strength of their LD

(R?) with the lead SNP, with LD estimated using the Cuban population of the HCHS/SOL. Circles correspond

to genotyped variants, x symbols to imputed ones. The p-value of heterogeneity (across all HCHS/SOL genetic

analysis groups) was 4 x 107°.
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Figure S6: LocusZoom (top) plots and forest plot (bottom) of the chromosome 2 locus, detected as suggestively
associated with ABI in the Dominican genetic analysis group. In the locusZoom plots, each point represent a
variants, with location marked on the x-axis, and p-values marked as the location on the y-axis. The lead SNPs is
represented by the diamond, indicating that it is genotyped. The color of the variants correspond to the strength
of their LD (R?) with the lead SNP, with LD estimated using the Dominican population of the HCHS/SOL. Circles
correspond to genotyped variants, x symbols to imputed ones. The p-value of heterogeneity (across all HCHS/SOL

genetic analysis groups) was 1.44 x 1076, The bottom of the forest plot provides results from MESA replication
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Figure S7: LocusZoom (top) plots and forest plot (bottom) of the TM EM242 locus, detected as suggestively
associated with ABI in the Puerto Rican genetic analysis group. In the locusZoom plots, each point represent a
variants, with location marked on the x-axis, and p-values marked as the location on the y-axis. The lead SNPs is
represented by the diamond, indicating that it is genotyped. The color of the variants correspond to the strength of
their LD (R?) with the lead SNP, with LD estimated using the Puerto Rican population of the HCHS/SOL. Circles

correspond to genotyped variants, x symbols to imputed ones. The p-value of heterogeneity (across all HCHS/SOL



2.4 Additional results for top associations
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Table S7: Results from exploratory regional analysis in a 200,000 region centered around the lead SNPs in the

stratified ABI analysis reported in Table 2 in the main manuscript.

For each of the loci, traits, and MESA

population, we report the lead MESA SNP in the region, the number of SNPs tested in the region, and the regional

Bonferroni adjusted p-value, calculated as min(1, p-value * ngnp,) where ngnp is the number of SNPs in the region.

trait MESA population Chr rsID p-value n SNPs in region adjusted p-value
ABI AA 2 rs1178200 5.93E-03 813 1.00E4-00
PAD AA 2 rs11903463 3.22E-03 813 1.00E+00
Borderline PAD AA 2 rs10176960 1.85E-03 813 1.00E+-00
ABI EA 2 1s10186602 1.44E-02 600 1.00E4-00
PAD EA 2 1sl115122011 2.32E-02 600 1.00E4-00
Borderline PAD EA 2 rs17433057 4.18E-03 600 1.00E+00
ABI H/L 2 1s6432494 2.10E-03 700 1.00E4-00
PAD H/L 2 rsl17433057 5.77E-04 700 4.04E-01
Borderline PAD H/L 2 chr2:15063376:D  4.96E-02 700 1.00E4-00
ABI AA 5 rsl677405 5.29E-03 971 1.00E4-00
PAD AA 5 1s12109104 3.09E-03 971 1.00E+400
Borderline PAD AA 5 1811951083 1.01E-02 971 1.00E4-00
ABI EA 5 187721593 6.70E-02 740 1.00E4-00
PAD EA 5 1s73780900 1.49E-02 740 1.00E4-00
Borderline PAD EA 5 1862385976 1.07E-02 740 1.00E4-00
ABI H/L 5 r1sl17139457 6.60E-02 715 1.00E4-00
PAD H/L 5 1s12520838 7.54E-05 715 5.39E-02
Borderline PAD H/L 5 rs173816 7.30E-03 715 1.00E+400
ABI AA 6 1rs113373350 1.13E-02 46 5.21E-01
PAD AA 6 1s151041972 8.38E-02 46 1.00E+00
Borderline PAD AA 6 1rs113373350 3.86E-02 46 1.00E+-00
ABI EA 6 1rs142440005 7.25E-02 73 1.00E4-00
PAD EA 6 1rs145981703 1.78E-02 73 1.00E4-00
Borderline PAD EA 6 rs7450640 4.76E-01 73 1.00E4-00
ABI H/L 6 1rs28695567 4.54E-01 57 1.00E4-00
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Table S7: Results from exploratory regional analysis in a 200,000 region centered around the lead SNPs in the

stratified ABI analysis reported in Table 2 in the main manuscript.

For each of the loci, traits, and MESA

population, we report the lead MESA SNP in the region, the number of SNPs tested in the region, and the regional

Bonferroni adjusted p-value, calculated as min(1, p-value * ngnp,) where ngnp is the number of SNPs in the region.

trait MESA population Chr rsID p-value n SNPs in region adjusted p-value
PAD H/L 6 1rs28695567 2.31E-03 57 1.31E-01
Borderline PAD H/L 6 1s28695567 2.43E-02 57 1.00E+00
ABI AA X 1816990010 2.57E-02 214 1.00E4-00
PAD AA X 1s6628670 1.55E-02 214 1.00E4-00
Borderline PAD AA X 1s1921379 1.70E-02 214 1.00E4-00
ABI EA X 181293908 4.11E-02 265 1.00E+-00
PAD EA X 181966254 2.75E-03 265 7.29E-01
Borderline PAD EA X 1rs113166270 5.33E-02 265 1.00E+00
ABI H/L X 1s6631478 4.45E-04 291 1.29E-01
PAD H/L X rs77460337 5.33E-07 201 1.55E-04
Borderline PAD H/L X rs77460337 3.52E-03 201 1.00E+00
ABI AA 8 1876336187 9.10E-03 669 1.00E4-00
PAD AA 8 1877036455 7.98E-04 669 5.34E-01
Borderline PAD AA 8 ¢chr8:110800631:D  2.86E-03 669 1.00E+4-00
ABI EA 8 chr8:110753742:D 2.21E-01 421 1.00E4-00
PAD EA 8 chr8:110628293:1  9.20E-03 421 1.00E4-00
Borderline PAD EA 8 1513261623 1.56E-01 421 1.00E+00
ABI H/L 8 rs7831266 4.01E-02 467 1.00E4-00
PAD H/L 8 ¢chr8:110623678:1  1.13E-03 467 5.30E-01
Borderline PAD H/L 8 1s10098812 2.51E-02 467 1.00E4-00

22



2.5 Regional association figures (LocusZoom) for SNPs reported in Table 2, across

Hispanic/Latino background subgroups
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Figure S9: Regional association plots across the Hispanic/Latino background subgroups for SNP rs4466200, detected

in the Puerto Rican subgroup.
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Figure S10: Regional association plots across the Hispanic/Latino background subgroups for SNP rs6631478, de-

tected in the Central American subgroup.
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Figure S11: Regional association plots across the Hispanic/Latino background subgroups for SNP rs6750426, de-

tected in the Dominican subgroup.

27



ARID1B — ~— TMEM242 MIR3692 — ARID1B — ~— TMEM242 MIR3692 —
ZDHHC14 — ZDHHC14 —

T T T T T T T T T T
157.2 157.4 157.6 157.8 158 157.2 157.4 157.6 157.8 158

Position on chr6 (Mb)

(e) South American

Position on chr6é (Mb)

(f) Puerto Rican

10 o * |~ 100 10 4|7 (- 100
0.8 08
0.6 0.6
0.4 0.4
8 — 021 80 8 {2 - 80
Y 2
2 FY
2 2
8 8
@ 2 @ El
= 6 ~ 60 I =l 6 — — 60 =
g 2 g 2
1 S 1 5
o S k=) E}
E] 3 E] 2
g 2 g @
T = T s
= =
= =
= =
ARID1B — &TAE«MZAZ MIR3E§92~> ARID1B — &TAE«MZAZ MIR3(?92~>
ZDHHC14 — ZDHHC14 —
T T T T T T T T T T
157.2 157.4 157.6 157.8 158 157.2 157.4 157.6 157.8 158
Position on chré (Mb) Position on chré (Mb)
(a) Central American (b) Cuban
10 “ |- 100 10 —| " i~ 100
o3| 08
0.6 0.6
0.4] 0.4
8 o 02|~ 80 s - - 80
Py Py
Y FY
3 8
o o
@ 2 @ El
2 6 60 5 = 6 — 60 3
g 2 S 2
i s 1 5
= ] = S
E| 3 E] B
g 3 S @
T s T s
s ES
= =
g g
ARID1B — < TMEM242 MIR3692 — ARID1B — < TMEM242 MIR3692 —
HA) : ) i
ZDHHC14 — ZDHHC14 —
T T T T T T T T T T
157.2 157.4 157.6 157.8 158 157.2 157.4 157.6 157.8 158
Position on chr6é (Mb) Position on chr6 (Mb)
(c) Mexican (d) Dominican
10 * |- 100 10 4|~ 100
0.8 08
0.6 0.6
0.4 04
8 - 02|~ 80 8 {2 - 80
P rs7755533 2
Q * Q
(=} (=]
- E| - ° E|
3 6 60 = E] ES
g 2 g 2
1 =} 1 o
& S & S
| 3 E 3
g 3 8 2
T =) T S
S ES
H H
g k=4

Figure S12: Regional association plots across the Hispanic/Latino background subgroups for SNP rs7755533, de-

tected in the Puerto-Rican subgroup.
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Figure S13: Regional association plots across the Hispanic/Latino background subgroups for SNP rs113916643,

detected in the Cuban subgroup.
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2.6 Generalization of known SNP-trait associations
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Table S9: Generalization analysis of previously reported SNP associations with PAD. None of the associations
generalized to Hispanics/Latinos. “pop” is the population studied in the discovery study, positions are given in
build 37. Beta directions are 1 if the SNP is associated with increased odds or disease, and -1 otherwise. All

generalization r-values were 1, and are not shown.

study pop rsID Chr pos Al A2 Dscvr Dscvr p- SOL SOL
Beta value Beta di- p-value
direction rection
Wassel et al. (2012) AA  1s4987756 18 59060091 A G 1 3.78E-06 -1 0.83
Wassel et al. (2012) AA  1s1256143 14 63981380 Cc T 1 1.43E-05 -1 0.11
Wassel et al. (2012) AA  1s13004470 2 242159756 Cc T 1 4.69E-05 1 0.35
Wassel et al. (2012) AA  1s9830448 3 154349978 C A 1 4.79E-05 1 0.60
Wassel et al. (2012) EA 1s11088283 21 34745649 A G -1 4.88E-05 1 0.38
Wassel et al. (2012) EA 1rs3745274 19 46204681 G T 1 4.99E-05 1 0.99
Wassel et al. (2012) EA  1s12428227 13 109700293 A G 1 5.20E-05 -1 0.40
Wassel et al. (2012) EA rs17151901 8 10290865 Cc T 1 6.53E-05 1 0.13
Koriyama et al. (2010) Jap 1rs1902341 3 31795570 G A 1 4.70E-07 1 0.28
Koriyama et al. (2010) Jap rs6779621 3 31807513 G T 1 2.70E-06 1 0.12
Koriyama et al. (2010) Jap rs2168422 3 31804842 A C 1 2.10E-05 1 0.44
Koriyama et al. (2010) Jap 1rs2045298 3 31799254 T C 1 2.70E-05 1 0.89
Koriyama et al. (2010) Jap 1rs2554503 8 3824825 C G 1 5.70E-05 1 0.95
Koriyama et al. (2010) Jap 1s1483466 8 94151120 T C 1 1.90E-04 1 0.89
Koriyama et al. (2010) Jap rs431537 ) 19478541 T A 1 1.00E-02 -1 0.39
Koriyama et al. (2010) Jap 1rs235243 1 12319994 T G 1 4.00E-02 -1 0.08
Koriyama et al. (2010) Jap rs3765337 1 12342599 C A 1 5.00E-02 -1 0.06
Koriyama et al. (2010) Jap rs7659075 4 36225967 C T 1 2.70E-01 1 0.65
Koriyama et al. (2010) Jap rs16946196 18 4191065 A C 1 1.30E-01 1 0.57
Koriyama et al. (2010) Jap 1sl17647070 18 33102339 C T 1 2.90E-04 -1 0.16
Koriyama et al. (2010) Jap r1s17832415 8 12715797 T C 1 4.00E-02 -1 0.08
Koriyama et al. (2010) Jap rs1807019 18 48378106 C A 1 7.00E-02 -1 0.72
Koriyama et al. (2010) Jap 1rs1847040 5 81938623 T G 1 2.00E-02 -1 0.38
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Table S9: Generalization analysis of previously reported SNP associations with PAD. None of the associations
generalized to Hispanics/Latinos. “pop” is the population studied in the discovery study, positions are given in
build 37. Beta directions are 1 if the SNP is associated with increased odds or disease, and -1 otherwise. All

generalization r-values were 1, and are not shown.

study pop rsID Chr pos Al A2 Dscvr Dscvr p- SOL SOL
Beta value Beta di- p-value
direction rection
Koriyama et al. (2010) Jap 1s1916998 5 142074132 A C 1 2.20E-04 1 0.68
Koriyama et al. (2010) Jap 1s2291016 8 93577910 T G 1 8.00E-04 -1 0.08
Koriyama et al. (2010) Jap 1rs2359536 10 20899608 C T 1 1.50E-06 1 0.47
Koriyama et al. (2010) Jap 1rs6481686 10 30798642 G C 1 3.80E-04 1 0.08
Koriyama et al. (2010) Jap rs7217914 17 69831434 Cc T 1 2.20E-04 1 0.48
Koriyama et al. (2010) Jap 1rs994950 3 35995617 A G 1 9.80E-04 1 0.98
Kullo et al. (2014) AA  1s653178 12 112007756 C 1 6.46E-07 -1 0.76
Matsukira et al. (2015) Jap rs9584669 13 98363482  C -1 6.78E-14 -1 0.44
Matsukira et al. (2015) Jap 1rs6842241 4 148400819 A -1 5.32E-09 1 0.28
Matsukira et al. (2015) Jap 1rs2074633 7 19035920 C 1 8.43E-08 1 0.96
Murabito et al. (2011) EA  rs6584389 10 102459392 C A 1 2.34E-06 -1 0.59
Murabito et al. (2011) EA  rs9998941 4 162544312 A G 1 2.34E-06 1 0.83
Murabito et al. (2011) EA  rs11751656 6 42751046 G A 1 2.46E-06 1 0.73
Murabito et al. (2011) EA  rs4535726 8 68938371 T C 1 3.79E-06 1 0.60
Murabito et al. (2011) EA  rs2090205 17 73897869 A C 1 5.01E-06 1 0.19
Murabito et al. (2011) EA  rs11933540 4 25729099 Cc T 1 9.86E-06 -1 0.31
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Figure S14: Comparison between the effect sizes of ABI of the SNPs reported in Murabito et al. 2011, and their
estimated effect in the meta-analysis of all HCHS/SOL genetic analysis groups. Note of these SNP associations

generalized to the HCHS/SOL Hispanics/Latinos, see Table
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Figure S15: Comparison between the effect sizes of ABI of the SNPs reported in Wassel et al. 2012, and their
estimated effect in the meta-analysis of all HCHS/SOL genetic analysis groups. Note of these SNP associations

generalized to the HCHS/SOL Hispanics/Latinos, see Table
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2.7 Colocalization analysis of the region around rs4466200 with GTEx summary

statistics

We performed colocalization analysis for the region around the SNP rs4466200 that was associated with
ABI in the Puerto Rican group and was generally located in the COMMD10 gene region. First, we identi-
fied all SNPs within a 1Mbp region centered at rs4466200 that had p-valuej0.001 in the Puerto Rican anal-
ysis. This resulted in 527 SNPs. Second, using Figure 2 (top) in the main manuscript we identified 6 po-
tential genes, including COMMD10, that may overlap with the causal variant tagged by rs4466200. Specif-
ically, we took: COMMD10, QAPEP, ARL1/EPL, LOC101927190, CTB-118N6.3, and SEMAG6A. Third,
we identified six tissues available in GTEx (Consortium et al. [2015]) version 7 and relevant to ABI: whole
blood (Whole_Blood), aorta, coronary, and tibial arteries (Artery_Aorta, Artery_Coronary, Artery_Tibial),
and the heart’s arterial appendage and left ventricle (Heart_Atrial Appendage, and Heart_Left_Ventricle).

Then, we performed colocalization analysis in the following manner: for each gene and tissue that
of the lists defined above, if a significant eQTL existed in GTEx, and was also one of the 527 SNPs
in the region around rs4466200 and with p-valuej0.001 in the Puerto Rican ABI analysis, we applied
the function colo.abf from the “coloc” R package (Giambartolomei et al., [2014) with default parameters
on the p-values from the ABI analysis and from the eQTL analysis, and with minor allele frequencies
(MAFs) taken from the GTEx files. Figure S10 below compares the MAF's from all SNPs investigated in
the colocalization analysis, between the GTEx data and the HCHS/SOL Puerto Ricans who participated
in the ABI analysis, demonstrating that MAFs are similar and therefore colocalization analysis using our
approach is appropriate. Analysis results are reported in Table S6 below and are further explained in the

main manuscript results.
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Figure S16: Comparisons of minor allele frequencies (MAFs) in GTEx and in HCHS/SOL Puerto Ricans for the

common SNPs investigated in the colocalization analysis.
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tissue gene P common SNP  most likely SNP P likely SNP
Artery Aorta CTB-118N6.3 0.00 rs10062588 0.31
Heart Atrial Appendage COMMD10 0.10 1rs4466200 0.08
Heart Left Ventricle COMMD10 0.02 rs10062588 0.40
Heart Left Ventricle SEMAGA 0.09 1s4466200 0.10

Table S10: Results from co-localization analysis of the region around rs4466200 using GTEx data. For each tissue
and gene around the lead SNP that had significant eQTLs according to GTEx data (Consortium et al.l 2015)),
and had overlapping significant eQLT SNPs with ABI SNPs with p-value< 0.001 in the Puerto Rican analysis,
this table reports “P common SNP”: the estimated probability using the coloc.abf function in the package “coloc”
(Plagnol et al., |2008; |Giambartolomei et al.l [2014)) that there is a shared causal SNP in the gene for the expression
in the tissue and ABI, “most likely SNP”: the SNP with the highest posterior probability to being causal for both

expression and ABI, “P likely SNP” the posterior probability of being causal for both expression and ABI, for this

SNP.
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2.8 Pathway enrichment analysis
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Figure S17: Visualization, produced by GOrilla (Eden et al., 2009b)), of the pathway enrichment analysis for
“function”-type pathways. The two pathways marked in orange were significant after controlling for False Discovery

Rate (FDR).
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3 Power calculations

We computed power for the GWAS of ABI: for the primary (pooled) analysis, for the Mainland and
Caribbean groups, and all the Hispanic/Latino subgroups, using the analysis sample sizes. Figure
provides the computed powers for the genome-wide significance threshold (p-valuej5x10~%), and Fig-
ure provides the computed powers for higher threshold of 1 x 10~7. The power were computed for
SNP MAFs of 0.1, 0.3, and 0.5, and for a range of relatively high effect sizes (in GWAS terms), of 0.1,0.2,

0.2, and 0.4, 0.5 standard deviations of ABI.
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Figure S18: Power for detecting association based on p-value threshold of 5 x 1078, for a given analysis (based on
the sample size of eligible individuals in the HCHS/SOL study), and a range of minor allele frequencies (MAFs) for

common variants, and a range of effect sizes in terms of standard deviation of ABI.
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Figure S19: Power for detecting association based on p-value threshold of 5 x 1078, for a given analysis (based on
the sample size of eligible individuals in the HCHS/SOL study), and a range of minor allele frequencies (MAFs) for

common variants, and a range of effect sizes in terms of standard deviation of ABI.
4 Institutional Review Board that approved this study

4.1 IRBs that approved the HCHS/SOL

Non-Biomedical IRB at the University of North Carolina at Chapel Hill. Chapel Hill, NC.

FEinstein IRB at the Albert Einstein College of Medicine of Yeshiva University. Bronx, NY.

IRB at Office for the Protection of Research Subjects (OPRS), University of Illinois at Chicago. Chicago,
IL.

Human Subject Research Office, University of Miami. Miami, FL
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Institutional Review Board of San Diego State University. San Diego, CA.

4.2 IRBs that approved MESA

Human Subjects Division at the University of Washington. Seattle, WA

Columbia University Institutional Review Board. New York, NY.

John Hopkins Medicine Institutional Review Board, Office of Human Subjects Research. Baltimore, MD.
University of Minnesota, Research Subjects? Protection Programs, IRB: Human Subjects Committee.
Minneapolis, MN.

Institutional Review Board of Northwestern University - Office for the Protection of Research Subjects.
Chicago, IL.

UCLA Institutional Review Board. Los Angeles, CA.

Institutional Review Board of Wake Forest School of Medicine, The Bowman Gray Campus. Winston-

Salem, NC.

5 Reproducibility statement

All GWAS were performed and tracked using the Integrated Computing and Tracking (ICT) system of
the HCHS/SOL genetic analysis center (Stilp et al., [2017). The unique GWAS analysis IDs are provided

in Table

Analysis Analysis ID

ABI (pooled) 562063
ABI (stratified)  s163771
PAD 735273

Borderline PAD 866407

Table S11: Analysis IDs of the performed GWAS in the HCHS/SOL GAC tracking database.

43



References

Abawms, D., Artucor, L., ANTONARAKIS, S. E., BALLESTEROS, J., BECK, S., BIRD, A., Bock, C.,
BoenMm, B., CaMPO, E., CARICASOLE, A. ET AL. (2012). BLUEPRINT to decode the epigenetic
signature written in blood. Nature biotechnology, 30 224-226.

CARITHERS, L. J. and MOORE, H. M. (2015). The genotype-tissue expression (GTEx) project.

Conomos, M., LAURIE, C., STiLP, A., GOGARTEN, S., McHuGH, C., NELSON, S., SOFER, T.,
FERNANDEZ-RHODES, L., JUSTICE, A., GRAFF, M., YOUNG, K., SEYERLE, A., AVERY, C., TAY-
LOR, K., ROTTER, J., TALAVERA, G., DAVIGLUS, M., WASSERTHEIL-SMOLLER, S., SCHNEIDERMAN,
N., Heiss, G., KAPLAN, R., FRANCESCHINI, N., REINER, A., SHAFFER, J., BARR, R., KERR, K.,
BROWNING, S., BROWNING, B., WEIR, B., AVILES-SANTA, M., PArANIcOLAOU, G., LUMLEY, T.,
SzpIrO, A., NORTH, K., RICE, K., THORNTON, T. and LAURIE, C. (2016). Genetic Diversity and As-
sociation Studies in US Hispanic/Latino Populations: Applications in the Hispanic Community Health
Study/Study of Latinos. The American Journal of Human Genetics, 98 165 — 184.

CONSORTIUM, E. P. ET AL. (2012). An integrated encyclopedia of DNA elements in the human genome.
Nature, 489 57.

CONSORTIUM, G. ET AL. (2015). The Genotype-Tissue Expression (GTEx) pilot analysis: Multitissue
gene regulation in humans. Science, 348 648-660.

DELANEAU, O., ZAGURY, J.-F. and MARCHINI, J. (2013). Improved whole-chromosome phasing for
disease and population genetic studies. Nature methods, 10 5-6.

DEWEY, M. (2019). metap: meta-analysis of significance values. R package version 1.1.

EDEN, E., LipsoN, D., YOGEvV, S. and YAKHINI, Z. (2007). Discovering motifs in ranked lists of DNA
sequences. PLoS computational biology, 3 €39.

EDEN, E., NAVON, R., STEINFELD, I., L1PsON, D. and YAKHINI, Z. (2009a). GOrilla: a tool for discovery
and visualization of enriched GO terms in ranked gene lists. BMC bioinformatics, 10 48.

EDEN, E., NAvON, R., STEINFELD, I., LiPsON, D. and YAKHINI, Z. (2009b). GOrilla: a tool for discovery
and visualization of enriched GO terms in ranked gene lists. BMC' bioinformatics, 10 48.

GAO, X., BECKER, L. C., BECKER, D. M., STARMER, J. D. and PROVINCE, M. A. (2010). Avoiding
the high Bonferroni penalty in genome-wide association studies. Genetic epidemiology, 34 100-105.

GAO, X., STARMER, J. and MARTIN, E. R. (2008). A multiple testing correction method for genetic
association studies using correlated single nucleotide polymorphisms. Genetic epidemiology, 32 361-369.

GIAMBARTOLOMEI, C., VUKCEVIC, D., SCHADT, E. E., FRANKE, L., HINGORANI, A. D., WALLACE, C.
and PLAagNoOL, V. (2014). Bayesian test for colocalisation between pairs of genetic association studies
using summary statistics. PLoS genetics, 10 e1004383.

Howig, B. N., DONNELLY, P. and MARCHINI, J. (2009). A flexible and accurate genotype imputation
method for the next generation of genome-wide association studies. PLoS Genet, 5 ¢1000529.

KENT, W. J., SUGNET, C. W., FUREY, T. S., RoskiN, K. M., PRINGLE, T. H., ZAHLER, A. M. and
HAUSSLER, D. (2002). The human genome browser at UCSC. Genome research, 12 996-1006.

Korivama, H., NaAkaGcaMmi, H., KaTsuya, T., SuciMmoTo, K., YAMASHITA, H., TAKAMI, Y., MAEDA,
S., KuBo, M., TAKAHASHI, A., NAKAMURA, Y. ET AL. (2010). Identification of evidence suggestive
of an association with peripheral arterial disease at the osbpll0 locus by genome-wide investigation in
the japanese population. Journal of atherosclerosis and thrombosis, 17 1054-1062.

44



KurLo, I., SHAMEER, K., Jouni, H., LEsNicK, T. G., PATHAK, J., CHUTE, C. G. and DE ANDRADE,
M. (2014). The ATXN2-SH2B3 locus is associated with peripheral arterial disease: an electronic
medical record-based genome-wide association study. Frontiers in Genetics, 5. URL http://www.
frontiersin.org/applied_genetic_epidemiology/10.3389/fgene.2014.00166/abstract.

KuNDAJE, A., MEULEMAN, W., ERNST, J., BILENKY, M., YEN, A., KHERADPOUR, P., ZHANG, Z.,
HERrRAVI-MoOUussavi, A., Liu, Y., AMIN, V. ET AL. (2015). Integrative analysis of 111 reference human
epigenomes. Nature, 518 317.

LAURIE, C. ET AL. (2010). Quality control and quality assurance in genotypic data for genome-wide
association studies. Genetic Epidemiology, 34 591-602.

MATSUKURA, M., OzAKI, K., TAKAHASHI, A., ONOUCHI, Y., MORIZONO, T., KOMAI, H., SHIGEMATSU,
H., Kupo, T., INOUE, Y., KIMURA, H. ET AL. (2015). Genome-Wide Association Study of Peripheral
Arterial Disease in a Japanese Population. PloS one, 10 €0139262.

MurasBiTO, J. M., WHITE, C. C., Kavousi, M., SUN, Y. Y., FEITOsA, M. F., NamBI, V., LAM-
INA, C., SCHILLERT, A., CoAssIN, S., Bis, J. C. ET AL. (2011). Association between chromosome
9p21 variants and the ankle-brachial index identified by a meta-analysis of 21 genome-wide association
studies. Circulation: Cardiovascular Genetics CIRCGENETICS—-111.

PrLacgnoL, V., SMYTH, D. J., Topp, J. A. and CLAYTON, D. G. (2008). Statistical independence of the
colocalized association signals for type 1 diabetes and RPS26 gene expression on chromosome 12q13.
Biostatistics, 10 327-334.

SOFER, T. (2017). Confidence Intervals for Heritability via Haseman-Elston Regression. Statistical
Application in Genetics and Molecular Biology, 16 259-273.

SOFER, T., HELLER, R., BocomoLov, M., AVERY, C. L., GRAFF, M., NORTH, K. E., REINER, A.,
THORNTON, T. A., RICE, K., BENJAMINI, Y., LAURIE, C. C. and KERR, K. F. (2017). A powerful
statistical framework for generalization testing in GWAS, with application to the HCHS/SOL. Genetic
epidemiology, 41 251-258.

SOFER, T., ZHENG, X., GOGARTEN, S. M., LAURIE, C. A., GRINDE, K., SHAFFER, J. R., SHUNGIN,
D., O?CoNNELL, J. R., DURAZO-ARvVIZO, R. A., RAFFIELD, L. ET AL. (2019). A fully adjusted
two-stage procedure for rank-normalization in genetic association studies. Genetic epidemiology.

STiLP, A. M., GOGARTEN, S. M., LAURIE, C. C. and SOFER, T. (2017). Integrated Computing And
Tracking System For Centralized High-Throughput Genetic Analysis: A Case Study. bioRxiv 137596.

WARD, L. D. and KELLIS, M. (2011). HaploReg: a resource for exploring chromatin states, conservation,
and regulatory motif alterations within sets of genetically linked variants. Nucleic acids research, 40
D930-D934.

WasseL, C. L., LAMINA, C., NaMmBI, V., C0oASSIN, S., MukaMaL, K. J., GANEsH, S. K., JACOBS,
D. R., FRANCESCHINI, N., PApANICOLAOU, G. J., GIBSON, Q. ET AL. (2012). Genetic determinants
of the ankle-brachial index: a meta-analysis of a cardiovascular candidate gene 50k snp panel in the
candidate gene association resource (care) consortium. Atherosclerosis, 222 138-147.

Zuou, X. and STEPHENS, M. (2014). Efficient multivariate linear mixed model algorithms for genome-
wide association studies. Nature methods, 11 407.

45


http://www.frontiersin.org/applied_genetic_epidemiology/10.3389/fgene.2014.00166/abstract
http://www.frontiersin.org/applied_genetic_epidemiology/10.3389/fgene.2014.00166/abstract

	Supplemental Methods
	Classification of study individuals as having PAD and borderline PAD.
	Genotyping, imputation, and quality control
	SNP-Based Heritability Estimation of ABI 
	Generalization testing
	Functional annotation
	Colocalization analysis for high LD association regions
	Pathway enrichment analysis
	Replication testing in CHS and ARIC

	Supplemental Results
	Manhattan and QQ plots from GWAS of ABI and PAD
	Manhattan plots from stratified GWAS of ABI
	LocusZoom and forest plots from suggestive ABI associations in HCHS/SOL genetic analysis groups
	Additional results for top associations
	Regional association figures (LocusZoom) for SNPs reported in Table 2, across Hispanic/Latino background subgroups
	Generalization of known SNP-trait associations
	Colocalization analysis of the region around rs4466200 with GTEx summary statistics
	Pathway enrichment analysis

	Power calculations
	Institutional Review Board that approved this study
	IRBs that approved the HCHS/SOL
	IRBs that approved MESA

	Reproducibility statement

