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A meta-analysis identifies new loci associated with body
mass index in individuals of African ancestry

Genome-wide association studies (GWAS) have identified

36 loci associated with body mass index (BMI), predominantly
in populations of European ancestry. We conducted a meta-
analysis to examine the association of >3.2 million SNPs

with BMI in 39,144 men and women of African ancestry and
followed up the most significant associations in an additional
32,268 individuals of African ancestry. We identified one

new locus at 5q33 (GALNT10, rs7708584, P = 3.4 x 10-11)
and another at 7p15 when we included data from the GIANT
consortium (MIRT148A-NFE2L3, rs10261878, P = 1.2 x 10~19),
We also found suggestive evidence of an association at a

third locus at 6q16 in the African-ancestry sample (KLHL32,
1974417, P = 6.9 x 1078). Thirty-two of the 36 previously
established BMI variants showed directionally consistent effect
estimates in our GWAS (binomial P = 9.7 x 10~7), five of which
reached genome-wide significance. These findings provide
strong support for shared BMI loci across populations, as well
as for the utility of studying ancestrally diverse populations.

There are notable racial and ethnic disparities in the prevalence
of obesity in the United States; nearly 50% of African-American
adults are classified as obese compared to 35% of non-Hispanic
whites!. GWAS have identified 36 BMI loci at statistically signifi-
cant levels (P < 5 x 1078)2-13| 32 of which were identified in indi-
viduals of European ancestry®-8 and 4 of which were identified in
east Asian populations®10. Large GWAS of BMI in populations of
African ancestry are lacking and will be important for identifying
genetic variants that are unique and/or of greater importance to this
population'4-17. In this study we conducted a large GWAS meta-
analysis of BMI in men and women of African ancestry to search
for new loci and tested associations with common variation at the
36 known loci to better understand their relevance in populations
of African ancestry.

We included 36 GWAS, totaling 39,144 men and women of African
ancestry, in the stage 1 meta-analysis of as many as 3,283,202 (minor
allele frequency (MAF) >1%) genotyped and imputed SNPs (Online
Methods, Supplementary Tables 1-3 and Supplementary Note).
After applying both study-specific and overall stage 1 genomic-
control corrections (Supplementary Table 2), 11 SNPs at five loci
achieved genome-wide significance (P < 5 x 1078) (Table 1, Fig. 1
and Supplementary Fig. 1). Four of these loci are known BMI loci
(125, SECI6B; 4p12, GNPDA2; 16q12, FTO; and 18q21, MC4R).
The fifth locus, at 5933 (rs7708584, approximately 27 kb upstream

of GALNTI0, P = 8.02 x 107°), has not been previously associated with
BMI at genome-wide significant levels in any population.

We subsequently selected the 1,500 most significantly asso-
ciated SNPs from stage 1 (P < 1.19 x 1073) and examined asso-
ciations with BMI in an independent sample of 6,817 men and
women of African ancestry from seven additional studies (stage 2)
(Online Methods, Supplementary Tables 1-3 and Supplementary
Note). Of these 1,500 SNPs, 179 replicated at nominal significance
(P <0.05) and had effects that were directionally consistent with those
in stage 1 (Supplementary Table 4). A meta-analysis of stages 1 and
2 revealed a second new locus, 6q16 (rs974417, located in an intronic
region of KLHL32; stage 2 P = 3.5 x 1073, combined stages 1 and 2
P =22 x 1078), and confirmed our finding at rs7708584 on 5q33
near GALNTI0 (stage 2 P = 9.4 x 1073, combined stages 1 and 2
P =2.2 x 10710), We further examined the associations of these two
variants in a third stage composed of 25,451 individuals of African
ancestry from an additional 12 studies. We found support for an asso-
ciation with both variants, although the strength of the association was
greater for rs7708584 (GALNTI0, P = 7.1 x 1073) than for rs974417
(KLHL32, P = 0.09). In combining results across all three stages
(n = 71,412), rs7708584 (GALNT10) was significantly associated
with BMI (P = 3.4 x 10~!1), whereas rs974417 (KLHL32) was nearly
genome-wide significant (P = 6.9 x 10~8) (Table 1 and Fig. 2a,b).

To identify additional new loci that may be of importance across
populations, we examined the 1,500 most significant SNPs from stage 1
in publicly available data from the GIANT consortium of ~124,000
individuals European ancestry’ (Online Methods). rs7708584
(GALNTI10) was significantly associated with BMI in European-
ancestry populations (effect allele frequency (EAF) = 0.42, P=1.2 x
107°) but rs974417 (KLHL32) was not (EAF = 0.85, P = 0.45),
although it was directionally consistent. Through a meta-analysis
of individuals of European and African ancestry, we identified an
additional new variant at 7p15 (rs10261878) that was also associated
with BMI in European-ancestry populations (GIANT EAF = 0.94,
P=2.2x107°).rs10261878 on 7p15 is located in an intergenic region
39 kb upstream of MIRI148A (encoding miRNA-148a) and approxi-
mately 241 kb upstream of NFE2L3. This variant was positively asso-
ciated with BMI in stages 1 (P = 1.7 x 10™4) and 3 (P = 1.0 x 1073)
in the African-ancestry GWAS, with a directionally consistent but
nonsignificant association in the smaller stage 2 (P = 0.33) (Fig. 2¢
and Supplementary Table 5). In combining results across studies
of African (stages 1, 2 and 3) and European ancestry (combined
n = 194,247), both rs7708584 (GALNTI10, P = 5.1 x 10714) and
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Table 1 Summary of the eight independent SNPs that were associated with BMI at genome-wide significant (P < 5.0 x 10-8) levels in

men and women of African ancestry

Previously identified BMI loci

Newly identified BMI loci

rsb43874 rs7586879 rs348495 rs17817964 rs6567160 rs7708584 1s974417 rs102618784
Nearest gene SEC16B ADCY3 GNPDA2 FTO MC4R GALNTIO KLHL32 MIRI48A-NFE2L3
Chr. 1 2 4 16 18 5 6 7
Position (build 37) 177889480 25116977 45184442 53828066 57829135 153543466 97419598 25917070
Alleles? G/A T/C G/A T/C CIT AG C/T C/A
EAFP 0.25 0.77 0.34 0.12 0.21 0.32 0.66 0.44
Stage 1
n 38,899 38,948 39,097 39,080 39,103 38,219 39,120 39,101
B (s.e) 0.057 (0.009) 0.042 (0.010) 0.048 (0.009) 0.074(0.012) 0.062 (0.010) 0.050 (0.009) 0.040 (0.008) 0.030 (0.008)
P 1.80 x 10-10  1.05 x 10-5 2.70 x 108 2.27 x 109 2.41 x 10-10 8.02 x 1079 1.49 x 10- 1.66 x 1074
Stage 2
n 6,805 6,817 6,817 6,769 6,817 6,817 6,816 6,817
B (s.e.) 0.074 (0.020) 0.073 (0.020) 0.067 (0.021) 0.068 (0.027) 0.045(0.021) 0.047 (0.018) 0.053(0.018) 0.017 (0.017)
P 1.49 x 104 3.12 x 1074 1.19 x 103 0.012 0.032 9.35x 1073 3.47 x 1073 0.330
Stage 3
n 25,337 25,451 25,308
B (s.e.) N/A N/A N/A N/A N/A 0.026 (0.010) 0.015(0.009)  0.029 (0.009)
P 7.08 x 10-3 0.091 1.01 x 103
Combined
n 45,704 45,765 45,914 45,849 45,920 70,373 71,387 194,931
B (s.e.) 0.060 (0.008) 0.047 (0.009) 0.051 (0.008) 0.073(0.011) 0.059 (0.009) 0.040 (0.006) 0.031 (0.006) 0.032 (0.005)
P 2.00x 10713 3.60x 108 1.60 x 10-10 1.05x 1010 2,96 x 10-1! 3.37 x 1011 6.88 x 1078 1.23 x 10-10
Explained variance® (%) 0.21 0.19 0.20 0.10 0.07 0.04 0.02 0.03

aThe effect allele is listed first. PThe frequencies shown are from the stage 1 sample. cCalculated using the results from stage 2 for previously identified BMI loci and results from stage 2 and
stage 3 for newly identified BMI loci; the total fraction of variance explained was calculated using the formula [2f(1 — f) x a2] x 100, where f s the frequency of the variant, and a is the additive
effect of the variant3. 9Shown are the combined results from African-ancestry stages 1, 2, 3 and GIANT (where the GIANT data are n = 123,706, B (s.e.) = 0.045 (0.011) and P=2.21 x 10-9).
Chr., chromosome; EAF, effect allele frequency; B (beta estimate) reported in inverse normally transformed units; s.e., standard error. P values for between-study heterogeneity were all >0.1.

rs10261878 (MIR148A-NFE2L3, P = 1.2 x 10719) were significantly
associated with BMI; rs974417 (KLHL32) did not meet the genome-
wide significance threshold (P = 5.7 x 107°). In individuals of east
Asian descent from the AGEN!? and RIKEN® consortia (n = 27,715
and n = 26,620, respectively) (Fig. 3, Supplementary Table 6 and
Online Methods), rs7708584 (GALNTI10, P = 0.002) and rs974417
(KLHL32, P = 0.023) were directionally consistent and significantly
associated with BMI, whereas rs10261878 (MIR148A-NFE2L3) was
neither directionally consistent nor statistically significantly associ-
ated with BMI (P = 0.053). We then examined the associations with
BMI in children of African ancestry (n = 3,751) (Online Methods)
and found that for all three SNPs, the associations were direction-
ally consistent but did not reach statistical significance (P > 0.05)
(Supplementary Table 7).

To further understand differences by ancestral background
as well as characterize the functional and genetic epidemiologic
architecture of the two new BMI loci (5933, GALNT10; and 7p15,
MIR148A-NFE2L3) and the suggestive locus at 6q16 (KLHL32), we
performed several additional analyses. Local ancestry adjustment
(in 69% of the stage 1 sample; Online Methods) resulted in numeri-
cally similar effect estimates (Supplementary Table 8), and we did
not detect evidence of significant effect heterogeneity in analyses
stratified by local ancestry (Supplementary Table 9). We found
that the three BMI loci were associated with waist circumference
(among n = 20,000 individuals, many of which overlap those studied
here) but not with BMI-adjusted waist circumference, waist-to-hip
ratio or height!® (Supplementary Table 10); however, SNPs in this
region have been associated with waist-to-hip ratio in Europeans,
although at SNPs that are not in linkage disequilibrium (LD)
with our index SNP1°. We found no evidence of pleiotropy with

adiposity-related metabolic traits using GWAS data provided by
trait-specific consortia in men and women predominantly of European
ancestry?0-24 (Supplementary Table 11).

We examined associations with BMI in our African-ancestry
stage 1 sample of the index SNPs reported for the 36 previously
established BMI loci in the European and Asian populations”%10
(Fig. 3 and Supplementary Table 12). The associations were direc-
tionally consistent with the effects reported in the original papers
for 32 of the 36 established BMI loci (binomial test of direction
P=9.7x1077), 16 of which associated with BMI at P < 0.01 (binomial
test P < 1.0 x 1071°) (Supplementary Table 12).
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Figure 1 Manhattan plot showing results of the BMI association meta-
analysis in the stage 1 studies. Colored genomic loci indicate new
associations (red) and those detected previously (blue).
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Figure 2 Regional plots of three new genome-wide significant loci identified in men and women of African ancestry. (a—c) rs7708584 (in the GALNT10
region; a), rs974417 (in the KLHL32 region; b) and rs10261878 (in the MIR148A-NFE2L3 region; c¢). In a and b, the stage 1 Pvalue is represented
by a purple circle, and the combined stages 1, 2 and 3 Pvalue is represented by a purple square; in ¢, the stage 1 Pvalue is represented by a

purple circle, the African-ancestry combined stages 1, 2 and 3 Pvalue is represented by a purple diamond, and the combined African ancestry and
GIANT consortium P value is represented by a purple square. SNPs are plotted by their position within 500 kb on either side of the index SNP on the
chromosome against their association (-logio P) with BMI using the stage 1 data. SNPs surrounding the top SNPs are colored to indicate the local LD
structure using pairwise r2 data from the May 2012 AFR panel of 1000 Genomes.

Using the results from the stage 1 meta-analysis, we searched for
common variants within the established loci that better captured the
association of the index SNP reported in the European and Asian
populations. Seven regions (PTBP2, TMEM]18, DNAJC27 (previously
known as RBJ), NUDT3, BDNF, FTO and MC4R) harbored at least
one variant that was correlated with the index SNP in the referent
population (2 > 0.4) and was associated with BMI in the African-
ancestry GWAS at a significance level that was at least one order of
magnitude greater than that observed for the index SNP (Online
Methods, Supplementary Table 13 and Supplementary Fig. 2a-g).
These variants were also associated with BMI in the GIANT consor-
tium (Supplementary Table 13) and are probably better markers of
the biologically functional allele, at least in populations of African
ancestry. We also interrogated the evidence for possible independent
secondary signals by visual inspection of all P values of SNP-BMI
associations for SNPs with 72 < 0.2 within the 1-Mb region of the
index SNP. We did not detect evidence of independent secondary
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signals at any of the known BMI loci at P < 6.7 x 1076 (Online
Methods). For most loci, the genetic data from African-ancestry
populations may assist in refining the location of the risk variant,
as there are fewer markers correlated with the strongest signals and/or
a more narrowed region in which any proxies reside in this popula-
tion (Supplementary Fig. 3).

To direct us to positional candidate genes, we examined the cis asso-
ciations between the index SNP and expression of gene transcripts
within the flanking 1-Mb region (500 kb on each side) in human
brain, subcutaneous and omental adipose tissue and liver?>-28 (Online
Methods and Supplementary Table 14). rs7708584 near GALNT10
showed nominally significant (P < 0.05) associations with GALNT10
expression (for two of the three transcripts available) in liver, omental
fat and subcutaneous fat (P = 0.048, P = 0.00010 and P = 0.00017,
respectively). We also found suggestive cis associations for rs10261878
near NFE2L3 with NFE2L3 expression in the same three tissues
(P=0.039, P=0.015 and P = 0.036 for liver, omental fat and subcuta-
neous fat, respectively). However, despite the consistent associations
observed for our lead SNPs in the GALNTI10 and NFE2L3 loci, other
nearby SNPs showed stronger association with the expression levels of
the respective transcripts (Supplementary Fig. 4). Subsequent condi-
tional analyses adjusting for the most significant expression quantita-
tive trait locus (eQTL) SNP in the region abolished the cis associations
between the BMI-associated SNPs and the respective transcript expres-
sion levels (Supplementary Table 15). Taken together, these eQTL
analyses could not confirm that the identified BMI-associated SNPs
affect GALNT10 and NFE2L3 expression directly.

Figure 3 Effect estimates (95% confidence intervals) per BMI-increasing
allele for the three new loci discovered in individuals of African ancestry
(shown in the first section in descending order of the effect size in this
population), the 32 loci discovered in individuals of European ancestry
(shown in the second section in descending order of their effect size) and
the 4 loci discovered in individuals of Asian ancestry (shown in the third
section in descending order of their effect size). Results for individuals of
African ancestry are depicted as red dots (combined stages 1, 2 and 3 for
new loci and stage 1 for previously discovered loci); results for individuals
of European ancestry are depicted as black squares’, and results for
individuals of Asian ancestry are depicted as green triangles®:10.
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We did not find nonsynonymous SNPs in GALNT10, NFE2L3
or KLHL32 that were correlated (r> > 0.2) with the most signifi-
cant SNPs in the 1000 Genomes Project African-ancestry popula-
tions (AFR). However, we did detect a number of correlated SNPs
(r2>0.5) in regulatory sequences determined on the basis of overlapping
chromatin marks in multiple cell types, including brain and adipose
tissue (Online Methods). Many of these SNPs (or good proxies
in the 1000 Genomes Project AFR, with an 72 range of 0.59-1.0),
which are located in putative enhancer and promoter regions, had
only marginally weaker associations in stage 1 than the most signifi-
cant SNPs reported in these regions (Supplementary Tables 16-19
and Supplementary Fig. 5a—c). Together these data suggest that the
biologically relevant variants in all three regions may be regulatory
in function.

The variant rs7708584 at chromosome 5q33 is located upstream
of GALNTIO (encoding UDP-N-acetyl-a-D-galactosamine:
polypeptide N-acetylgalactosaminyltransferase 10), which cata-
lyzes the first step in the synthesis of mucin-type oligosaccha-
rides (Supplementary Note). GALNT10 is highly expressed in
the small intestine and at intermediate levels in the stomach,
pancreas, ovary, thyroid gland and spleen®®. Suggestive associa-
tions between BMI and GALNT10 have been observed in a smaller
sample of African Americans'* that was included in the present
stage 1 meta-analysis, although the lead SNP differed (rs2033195) and
showed only moderate LD (72 = 0.27) with the lead SNP we discov-
ered here. The variant at 7p15, rs10261878, is intergenic and located
39 kb from a microRNA-encoding gene (MIR148A), which has been
found to be significantly upregulated during adipogenesis3’, as well
as in human adipocytes®!. In addition, human miR-148a has been
shown to regulate CCKBR (encoding cholecystokinin B receptor),
which has been reported to have a regulatory role in the control of
food intake32. The next closest gene (241 kb from rs10261878) is
NFE2L3 (encoding the nuclear factor (erythroid-derived 2)-like 3),
a transcription factor that binds to antioxidant response elements of
target genes and seems to have a role in differentiation, inflammation
and carcinogenesis®3.

The most significant SNP at chromosome 6q16 (rs974417) is
intronic in KLHL32 (encoding kelch-like 32). Kelch-like genes have
propeller domains that bind substrate proteins, promoting substrate
ubiquitination, which modulates protein function. We also detected
evidence of recent positive selection in and downstream of KLHL32
(Supplementary Figs. 6-9 and Supplementary Note).

In the largest GWAS meta-analysis of African-ancestry popula-
tions so far, we identified two new loci and one highly suggestive
locus influencing BMI. The most informative SNPs in each of these
three loci explain 0.10% of the variance in BMI in African-ancestry
populations compared to 0.05% in Europeans and 0.03% in Asians
(Table 1 and Supplementary Table 6). Using the most significant
ancestry-specific markers from each locus, the 36 known BMI loci
explain 1.30% of the variance in BMI in men and women of African
ancestry compared with 1.67% and 1.25% in European and Asian-
ancestry populations, respectively (Supplementary Tables 12 and 13).
We provide evidence for a shared genetic influence on BMI across
populations, as we found directionally consistent associations with
the majority of known BMI risk variants. This observation suggests
that the biologically functional alleles are ancient and probably arose
before migrations out of Africa. In addition, we were able to refine
the window of association of some of the previously established BMI
loci, which may eventually help identify the biologically functional
variant(s). In this study we did not identify common variants for
BMI that are likely to contribute to population differences in the

prevalence of obesity. The ability to map new loci and replicate sig-
nals at established loci found in other populations reflects differences
in allele frequency and effect size, which are influenced by popu-
lation differences in recent demographic history and LD with the
functional variant, as well as genetic and environmental modifying
factors. Further studies will be needed to test the biologically func-
tional alleles at the known loci, as well as the contribution of less
common variation that have not yet been adequately surveyed by
genome-wide SNP arrays. Taken together these findings demonstrate
the importance of conducting genetic studies in diverse populations
to identify new susceptibility loci for common traits.

METHODS
Methods and any associated references are available in the online
version of the paper.

Note: Supplementary information is available in the online version of the paper.
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ONLINE METHODS

Study design. We used a three-stage design consisting of a GWAS meta-analysis
(stage 1), a follow-up of 1,500 SNPs (stage 2) and a focused follow-up of the
three new loci (stage 3). Stage 1 included results from 36 GWAS of 39,144 men
and women of African ancestry (37,956 African American and 1,188 African;
Supplementary Table 1). We took forward the 1,500 most significantly associ-
ated SNPs (P < 0.0003) for examination in 6,817 additional men and women
of African ancestry from seven GWAS (stage 2, all African American). The
three SNPs that reached genome-wide significance (P < 5 x 1078) after the
meta-analysis of the results from stages 1 and 2 were taken forward for further
confirmation in 25,451 additional African-ancestry subjects from 12 stud-
ies. All participants in these studies provided written informed consent for
the research, and approval for the study was obtained from the ethics review
boards at all participating institutions. A description of each participating
study as well as details regarding the measurement and collection of height
and weight data are provided in the Supplementary Note.

Genotyping and quality control. Genotyping in each study was conducted
using [llumina or Affymetrix genome-wide SNP arrays. The size of each study
ranged from 50 to 8,421 individuals. The details of the array, genotyping quality-
control procedures and sample exclusions for each study that contributed data
are listed in Supplementary Tables 1 and 2.

Statistical analyses. In all GWAS, imputation to phased haplotype data from
the founders of the CEU and YRI HapMap phase 2 samples (build 21) was
performed using MACH34, IMPUTE?2 (ref. 35) or BEAGLE3®. SNPs with lower
imputation quality scores (r?> < 0.3) (Supplementary Table 2) as well as SNPs
with a small number of allele counts after stratifying by sex and case-control
status were excluded from the analyses. Local ancestry, defined as the number
of European chromosomes (continuous between 0 and 2), was estimated for
the majority of the stage 1 African-ancestry studies (Supplementary Table 8)
using HAPMIX?”. To evaluate the effect of admixture on the allele distribution
between the African and European segments, we stratified the analysis of each
variant by local ancestry at each locus (Supplementary Table 9).

Stage 1. Genome-wide association analyses were performed by each of the
participating studies. BMI was regressed on age, age squared and study site
(if needed) to obtain residuals, separately by sex and case-control status, if
needed. Residuals were inverse-normally transformed to obtain a stand-
ard normal distribution with a mean of 0 and an s.d. of 1. For studies with
unrelated subjects, each SNP was tested for additive association with BMI
by regressing the transformed residuals on the number of copies of the SNP
effect allele adjusting for population structure as measured by the first ten
eigenvectors calculated for each study. Analyses were stratified by sex and
case-control status (if needed). For studies that included related individuals,
family based association tests were conducted that took into consideration the
genetic relationships among the individuals. Study-specific A values ranged
from 0.95 to 1.08 (Supplementary Table 2). We applied genomic control in the
stage 1 analysis (that is, we divided by the median of all y? statistics for each
study) to eliminate any remaining overdispersion before combining the GWAS
in the meta-analysis. In stage 1, we conducted a fixed-effect meta-analysis
using the inverse variance-weighted method implemented in the program
METAL?38. We performed a second genomic control correction of the stage 1
meta-analysis results (A = 1.136) before selecting SNPs for follow-up.

Stages 2 and 3. The 1,500 most significant SNPs from stage 1 were examined in
an additional 6,817 individuals, with each SNP being analyzed as described for
stage 1 and meta-analyzed using the inverse-variance method using METAL.
As in stage 1, each SNP was tested for association with BMI by regressing
the transformed residuals on the number of copies of the SNP effect allele
adjusting for population structure as measured by the first ten eigenvectors
calculated for each study. Further testing of the three new variants was con-
ducted in an additional 25,451 individuals (stage 3). Results from all stages
were meta-analyzed using the inverse-variance method in METAL.

Examination in individuals of European ancestry. We also examined the
1,500 most statistically significant SNPs from stage 1 in the GIANT consortium

(n = 123,706 individuals of European ancestry)”. Of these, 1,390 were geno-
typed or imputed in GIANT, and 1,328 had data for n > 50,000 individuals and
MAEF > 1%. We conducted a meta-analysis of stages 1, 2 and 3 plus GIANT
in the same manner as described above. The three new variants were also
examined in the AGEN and RIKEN consortia®!0 and the Pediatric Research
Consortium (PeRC) (Supplementary Note).

Estimation of variance explained. The total fraction of variance explained
was calculated using the formula 2f(1 - f) x a?, where fis the frequency of the
variant, and a is the additive effect of the variant®. When calculating percentage
variance explained in the African-ancestry sample for the previously discov-
ered BMI variants that were not genome-wide significant in stage 1, we used
data from the stage 1 sample; for those that were genome-wide significant in
stage 1, we used data from the stage 2 sample; and for the new BMI variants,
we used data from the combined stage 2 and 3 samples to avoid inflating the
estimates as a result of winner’s curse. When summing percentage variance
explained for the 36 previously discovered BMI variants (Supplementary
Table 12), we used the more informative SNP discovered through fine
mapping at the seven loci (Supplementary Table 13). However, for these
seven variants, the stage 1 results were used, and estimates may be biased;
stage 2 and 3 studies only participated in the look-up of the top SNPs from
the preceding stages.

Bioinformatic analysis of the new BMI loci. In an attempt to identify func-
tionality in noncoding regions at the three loci, we used FunciSNP version
0.99 (ref. 39), which systematically integrates the 1,000 Genomes SNP data
(1KGP, April 2012) with chromatin features of interest. To capture regula-
tory elements, we used 73 different chromatin features generated by next-
generation sequencing technologies in brain and adipose tissues from the NTH
Epigenomics Roadmap??, as well as known DNasel hypersensitive locations,
formaldehyde-assisted isolation of regulatory elements sequencing (FAIRE-
seq) peaks and CTCF binding sites from more than 100 different cell types,
which were collected from the ENCODE data®!. All SNPs with 2 > 0.5 with
each index SNP in the 1IKGP AFR populations in a 1-Mb window around each
index variant were cataloged. We used the UCSC Genome Browser (http://
genome.ucsc.edu/) to illustrate the correlated SNPs that overlap chromatin
features from these tissues, as well as chromatin features from seven cell lines
used in the ENCODE Project (Supplementary Fig. 5a-c). The results from
these analyses are provided in Supplementary Tables 16-19.

eQTL analyses. Liver, subcutaneous fat and omental fat tissue. The determi-
nation of eQTLs in liver, subcutaneous fat and omental fat tissue have been
described in detail previously?”. In brief, liver, subcutaneous fat and omental
fat tissue were obtained from patients of European ancestry who underwent
bariatric surgery. Expression of a total of 39,280 oligonucleotide probes target-
ing transcripts representing 34,266 known and predicted genes was assessed.
All patients were genotyped on a genome-wide SNP array, and association
between SNPs and gene expression data was adjusted for age, race, gender and
surgery year using linear regression. Results are presented in Supplementary
Table 14 and Supplementary Figure 4.

Brain cortical tissue. We examined the cis associations (defined as genes
within 1 Mb) between each of the BMI-associated SNPs and expression
of nearby genes in brain (cortical tissue)?8. The eQTL analyses have been
described in detail previously (Gene Expression Omnibus (GEO) database
GSE8919)28. In brief, DNA and RNA of neuropathologically normal cortical
brain samples of 193 individuals (average age (range), 81 (65-100) years)
of European ancestry were isolated and genotyped for a genome-wide SNP
array, and HapMap genotypes were imputed. RNA expression was assessed
for 24,357 transcripts, of which 14,078 transcripts met the quality-control
criteria. Association analyses between SNPs and expression data assumed
an additive model and were adjusted for sex and age at death. Results are
presented in Supplementary Table 14 and Supplementary Figure 4.

Association testing of previously established BMI loci. To characterize alleles
that might better represent the biologically functional variant at the 36 previ-
ously discovered BMI loci, we searched for LD proxies among individuals
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of African ancestry. Using HapMap data (CEU or JPT/CHB) to estimate LD, we
identified all SNPs that were correlated (r2 > 0.4) with the index SNP (within
250 kb or larger to include a nearby gene). Next we tested these SNPs for asso-
ciation with BMI in the stage 1 African-ancestry sample. We applied a locus-
specific significance criterion, ¢, which accounts for multiple testing (the
number of tag SNPs in the HapMap YRI population that capture (at r> > 0.8)
all common SNPs (with MAF > 0.05) correlated with the index signal in the
HapMap CEU or JPT/CHB populations). This oclevel does not account for the
number of regions evaluated and reflects a balance between the need to correct
for multiple comparisons and the prior knowledge that each region harbors a
risk variant for BMI. We also looked for new independent associations, focus-
ing on the genotyped and imputed SNPs that were uncorrelated with the index
signal in the initial GWAS populations (r? < 0.2). We applied a Bonferroni
correction for defining new associations as significant in each region as 0.05
divided by the total number of tags needed to capture (at 2 = 0.8) all common
risk alleles across all risk regions in the YRI population (ot = 6.7 x 1079).

Detection of recent positive selection in Africans and Europeans at a new BMI
locus. We evaluated the evidence for recent positive selection at our new loci
using several statistical techniques, the BioVU African-American GWAS data
and data from the International HapMap Project and the Human Genome
Diversity Project (HGDP). We compared adjusted allele frequencies among
BioVU and HapMap phase 3 participants from the west African Yoruban
(YRI) and east African Luhya (LWK) populations using Treeselect*2. The
LWK sample is differentiated from the YRI sample and samples of African
Americans®. Allele frequencies in the African-American sample were adjusted
by subtracting the expected contribution of European alleles, where py 4 is
the allele frequency in African Americans obtained from experimental data,
PEa is the allele frequency in Europeans obtained from HapMap, pay is the
estimated allele frequency in African founders and o is the average propor-
tion of ancestry from Europeans, or 0.2. The adjustment is then performed by
solving the following expression for pp:

p — Pan =% Pra
AF (1—0()

We also evaluated the HapMap phase 2 and HGDP data with the integrated
haplotype score (iHS)** and Haplotter and the crosspopulation-extended
haplotype homozygosity (XP-EHH) statistic using the HGDP selection
browser>46, We also evaluated the BioVU data using 5,000 random autosomal
SNPs with STRUCTURE v2.3.3, and on average, the participants were 20.7%
European and 79.3% of African ancestry?7:48.

We observed evidence for recent selection near KLHL32 within the YRI
HapMap data using iHS (Supplementary Fig. 4) and in the HGPD African
participants (Supplementary Fig. 5a-d). Nominal evidence of selection was
observed within the YRI and African-American populations using the Treeselect
statistic with the transcription factor binding-site SNP rs1206131 (P = 0.003 in

the African Americans and P =0.005 in YRI) and at the SNP rs9387284 (P = 0.004
in the YRI and P = 0.026 in the African Americans) (Supplementary Fig. 6a,b).
The Treeselect method also demonstrated a significant allele frequency dif-
ferentiation between African and African-ancestry populations (Fg ~0.01) at
the transcription factor binding-site SNP rs1206131. rs1206131 is the most
significant SNP for this test in the region +400 kb. The test from the African-
American branch of the tree was slightly less significant at rs1206131, and the
most significant SNP was downstream, which is also under the iHS and XP-EHH
peaks from Africans in the HGDP and HapMap data. The graph of HGDP
allele frequencies at this SNP shows that the ancestral T allele has increased
frequencies throughout Africa relative to other major global populations
(Supplementary Fig. 7). The average (s.d., maximum) F; value in this region
between the YRI and African-American populations was 0.001 (0.001, 0.015),
between the YRI and CEU populations was 0.040 (0.045, 0.304) and between
the African-American and CEU populations was 0.011 (0.013, 0.082).
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Supplementary Table 1. Study design, number of individuals, and sample quality control for genome-wide association studies contributing
to Stage 1 or follow-up.

Vanderbilt DNA
Databank project

to electronic medical
records via an opt-
out deidentified
database

2) sex check
3) missing BMI

Study Study design Total Stage Sample QC Samples | Anthropometric | References
Short name Full name sample Call other exclusions in assessment
size (N) rate analyses | method
(N)
AABC African American Case-control studies 5761 1 >95% 1) ancestry outliers 5371 self-reported PMID:21852243
Breast Cancer 2) relateds
Consortium 3) missing BMI
4) gender mismatch
AAPC1 African Ancestry Case-control studies 6715 1 >95% 1) ancestry outliers 5459 self-reported PMID:21602798
Prostate Cancer 2) relateds
Consortium 3) missing BMI
4) gender mismatch
AAPC2 African Ancestry Case-control studies 2835 2 >95% 1) ancestry outliers 2350 self-reported PMID:21602798
Prostate Cancer 2) relateds
Consortium 3) missing BMI
4) gender mismatch
ARIC Atherosclerosis Risk | Population-based 2989 1 >95% 1) samples with <18 2775 measured PMID: 2646917 °
in Communities fingerprinting assays
Study working
2) samples with >3
discordant fingerprinting
assays
3) duplicates
4) samples creating Ig
number of haploid
heterozygous calls
5) extreme heterozygosity
value
6) low-level IBD/IBS sharing
w/ large number of samples
7) nearest neighbor analysis
outlier
8) outliers from clustering
based on missingness
BioVu (Stage 1) | BioVU, the DNA biobank linked 1227 1 >=95% 1) cryptic relatedness 1136 measured PMID: 18500243 *

Nature Genetics: doi:10.1038/ng.2608

14




Supplementary Table 1, continued

Risk Development
in Young Adults

Qc

2) samples with <18
fingerprinting assays
working

3) samples with >3
discordant fingerprinting
assays

4) duplicates

5) samples creating large
number of haploid
heterozygous calls

6) extreme heterozygosity
value

7) low-level IBD/IBS sharing
w/ large number of samples
8) nearest neighbor analysis
outlier

9) outliers from clustering
based on missingness

Study Study design Total Stage Sample QC Samples | Anthropometric | References
Short name Full name sample Call other exclusions in assessment
size (N) rate analyses | method
(N)
BioVu (Stage 3) | BioVU, the DNA biobank linked 913 3 >=95% 1) cryptic relatedness 668 measured PMID: 18500243 *
Vanderbilt DNA to electronic medical 2) sex check
Databank project records via an opt- 3) missing BMI
out deidentified
database
CARDIA Coronary Artery Population-based 955 1 >95% 1) severe PC outliers priorto | 819 measured PMID: 3204420 °

Nature Genetics: doi:10.1038/ng.2608
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Supplementary Table 1, continued

Study

Short name

Full name

Study design

Total
sample
size (N)

Stage

Sample QC

Call
rate

other exclusions

Samples
in
analyses

(N)

Anthropometric
assessment
method

References

CFS

Cleveland Family
Study

Family-based

632

>95%

1) samples with <18 working
fingerprinting assays

2) samples with >3
discordant fingerprinting
assays

3) duplicates

4) samples creating large
number of haploid hz calls
5) extreme heterozygosity
value

6) low-level IBD/IBS sharing
w/ large number of samples
7) nearest neighbor analysis
outlier

8) outliers from clustering
based on missingness

9) samples with high Mendel
error rate

468

measured

PMID:12734134 °

CHS

Cardiovascular
Health Study

Prospective,
Population-based

844

>=95%

if subject's genotype was
discordant with known sex
or prior genotyping. If
missing weight or height
measures

808

measured

PMID: 1669507
PMID:19557197

FamHS

Family Heart Study

Family-based

624

>98%

1) technical errors

2) discrepancies between
reported sex and sex-
diagnostic markers

624

measured

PMID: 8651220 °

GeneSTAR

Genetic Study of
Atherosclerosis Risk

Family-based

1220

99%

1) sex/gender mismatch;
2) extreme outlier (>10SD)
from Eigenstrat;

3)missing height or weight

1137

measured

PMID 20377806 °
PMID: 15837938 **
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Supplementary Table 1, continued

Study

Short name

Full name

Study design

Total
sample
size (N)

Stage

Sample QC

Call
rate

other exclusions

Samples
in
analyses

(N)

Anthropometric
assessment
method

References

GENOA

Genetic
Epidemiology
Network of
Arteriopathy

Cohort of sibships
enriched for
hypertension

1624

295%

1) GENOA participants who
also participated in the ARIC
Study;

2) sex/gender mismatch;
extreme outlier (>6 SD)
based on first 10 principal
components

996

measured

PMID: 15121494 **

Health ABC

Health, Aging, and
Body Compostion
Study

Population-based

1139

>97%

1) sex discordance

2) discordance between self-
reported and genetic
ancestry estimates, MDS
clustering with HapMap3
ASW as primary reference
3) presence of cryptic
relatedness to any other
samples at a level of
proportional sharing of
genotypes > 15%

4) missing data

1139

measured

HANDLS

Healthy Aging in
Neighborhoods of
Diversity across the
Life Span Study

Population-based

1024 in
genetics
compon
ents,
3722in
total

>95%

1) sex discordance

2) discordance between self-
reported and genetic
ancestry estimates, MDS
clustering with HapMap3
ASW as primary reference
3) presence of cryptic
relatedness to any other
samples at a level of
proportional sharing of
genotypes > 15%

4) missing data

994

measured

PMID: 20828101 ©°

HUFS

Howard University
Family Study

Population-based

1976

>95%

1) gender missmatch.

2) pedigree information.
3) outlier of IBS.

4) missing data

927

measured

PMID: 19609347 ™
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Supplementary Table 1, continued

Study Study design Total Stage Sample QC Samples | Anthropometric | References
Short name Full name sample Call other exclusions in assessment
size (N) rate analyses | method
(N)
HyperGen Hypertension Family-based 1258 1 >95% 1) pedigree errors 1181 measured PMID: 21212386 >
Genetic 2) blood sample mix up
Epidemiology 3) missing BMI or covariate
Network data
4) extreme outlier from
Eigenstrat
IPM Charles R. Case-Control 887 2 >95% 1) sex/gender mismatch 887 self-reported PMID: 21573225 *°
Bronfman Institute 2) First-degree relative
for Personalized 3) Outlier based on average
Medicine (IPM) IBS (>4SD)
BioBank Genome 4) missing height and/or
Wide Association weight or other covariate
Study of
Cardiovascular,
Renal and
Metabolic
Phenotypes
IPM The Charles Hospital-based 3983 3 >95% 1) sex/gender mismatch; 3470 self-reported
Bronfman Institute Biobank 2) individuals with > 5%
for Personalized missing genotype or outlying
Medicine (IPM) heteozygosity (Z-value>|6|);
BioBank Genome 3) duplicates or related
Wide Association samples (PI-HAT > 0.6)
Study of 4) missing BMI or other
Cardiovascular, covariates
Renal and
Metabolic
Phenotypes
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Supplementary Table 1, continued

Study

Short name

Full name

Study design

Total
sample
size (N)

Stage

Sample QC

Call
rate

other exclusions

Samples
in
analyses

(N)

Anthropometric
assessment
method

References

JHS

Jackson Heart Study

Population-based

2145

>95%

1) samples with <18
fingerprinting assays
working

2) samples with >3
discordant fingerprinting
assays

3) duplicates

4) samples creating Ig
number of haploid
heterozygous calls

5) extreme heterozygosity
value

6) low-level IBD/IBS sharing
w/ large number of samples
7) nearest neighbor analysis
outlier

8) outliers from clustering
based on missingness

9) samples with high Mendel
error rate

2131

measured

PMID: 10100686

JoCo

Johnston County
Osteoarthritis Project

Population-based

2583

98%

1) sex/gender mismatch

2) first-degree relative

3) disagreement between
reported and genotypic race
4) missing height and/or
weight or other covariate

592

measured

PMID: 17216685

Maywood

Genetics of
Hypertension in Blacks

Population-based

743

>95%

1) sex/gender mismatch

2) first-degree relative

3) outlier based on average
IBS (>4SD)

743

measured

PMID: 20400458

MESA

Multi-Ethnic Study of
Atherosclerosis

Population-based

6814

>95%

1) duplicates
2) gender mismatch
3) non-African

1381

measured

PMID: 12397006 *°

MESA

MESA Air Pollution and

Population-based

2128

>95%

1)duplicates,

947

measured

PMID: 12397006 *°
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Air/Family MESA Family Studies and Family-based 2)gender mismatch PMID: 19673252 **
3)non-African
Supplementary Table 1, continued
Study Study design Total Stage Sample QC Samples | Anthropometric | References
Short name Full name sample Call other exclusions in assessment
size (N) rate analyses | method
(N)
NCI Lung NCI Lung Cancer in Case-control studies 2472 2 >94% 1)sample heterozygosity, 2444 measured/self-
African Americans 2) sex/gender mismatch, reported
GWAS Consortium 3) duplicate concordance
and imputed ancestry,
4)incomplete covariates
and/or phenotype
Nigeria Genetics of Population-based 1188 1 >95% 1) sex/gender mismatch 1188 measured PMID: 20400458 ™
Hypertension in Blacks 2) first-degree relative
3) outlier based on average
IBS (>4SD)
ROOT Genome-Wide Case-control studies 3,774 3 >95% 1) ancestry outliers 3161 measured/self- PMID: 22357627 **
Association Study of 2) relateds reported
Breast Cancer in the 3) missing BMI
African Diaspora 4) chromosome anomalies
SAPPHIRE Study of Asthma Case-Control 1536 3 >95% 1) cryptic relatedness 1012 measured PMID: 21804549 >
Phenotypes and 2) sex/gender mismatch
Pharmacogenomic 3) call rate filter
Interactions by Race- 4) Adjustment for cryptic
Ethnicity relatedness
5) Missing BMI
SIGNET- Sea Islands Genetics Population-based 2398 3 >95% 1) cryptic relatedness 2381 measured PMID: 15990444 **
REGARDS Network 2) sex/gender mismatch PMID: 18835935 2:
3) call rate filter PMID: 20507373 27
PMID: 19783527
SIGNET-Sea Sea Islands Genetics Family-based 1495 3 >95% 1) cryptic relatedness 1268 measured PMID: 15990444 **
Islands Network 2) sex/gender mismatch PMID: 18835935 2:
3) call rate filter PMID: 20507373 27
4) Mendelian inconsistency PMID: 19783527
error checking
20
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WFSM Wake Forest School of Case-control study 1994 1 >95% 1) sex/gender mismatch 1714 measured PMID:21701570
Medicine Study 2) first-degree relative ENREF 20
3) outlier based on average
IBS (>4SD)
4) missing height and/or
weight or other covariate
Supplementary Table 1, continued
Study Study design Total Stage Sample QC Samples | Anthropometric | References
Short name Full name sample Call other exclusions in assessment
size (N) rate analyses | method
(N)
WHI-GARNET Women's Health Nested case-control 168 3 >99% 1) duplicates 168 measured PMID: 9492970 *°
Initiative-Genomics for CVD 2) had Y-chromosome
and Randomized Trials 3) blind duplicate
Network concordance
4) relatedness
WHI-SHARe Women's Health Population-based 8421 1 99.8% 1) duplicates 8094 measured PMID: 9492970 *°
Initiative SHARe 2) had Y-chromosome
sample 3) blind duplicate
concordance
4) relatedness
21




Supplementary Table 2. Information on genotyping methods, quality control of SNPs, imputation, and statistical analysis of
genome-wide association studies contributing to Stage 1 or follow-up.

Genotyping Imputation Meta-Analysis
Inclusion criteria Inclusion criteria Aac
Genotype SNPs that
calling Call P for met QC Imputation Imputation SNPs in meta- Analysis
Study Platform algorithm MAF rate* HWE criteria software MAF quality** analysis Stage Men Women software
AABC Illumina 1M Duo Beadstudio >1% >99% none 1043036 MACH 1.0.16 >1% r2_hat >0.30 3110134 1 - 1.03 C++ code
AAPC1 Illumina 1M Duo Beadstudio >1% >99% none 1047986 MACH 1.0.16 >1% r2_hat >0.30 3044338 1 1.02 - C++ code
AAPC2 Illumina 1M Duo Beadstudio >1% >99% none 1053764 MACH 1.0.16 >21% r2_hat >0.30 1500 2 N/A N/A C++ code
ARIC Affymetrix Genome-Wide Birdseed v1.33 >1% >95% none 796384 MACH 1.0.16 >1% r2_hat >0.30 2648165 (men) 1 1.02 1.02 PLINK
Human SNP Array 6.0 2650518 (women)
BioVU Ilumina Human 1M-DuoV3 Beadstudio >1% >98% >10° 1024850 IMPUTE v2.1.2 none none 3120932 1 1.01 1.01 SNPTEST
v2.2.0
BioVU(Stage 3) Illumina Human 1M-DuoV3 Beadstudio >1% >98% >10° 1137860 IMPUTE v2.1.2 none none 3 3 N/A N/A SNPTEST
Illumina Omni 5M v2.2.0
Illumina Omni 1M
CARDIA Affymetrix Genome-Wide Birdseed v1.33 >1% >95% none 839912 MACH 1.0.16 >1% r2_hat >0.30 2646097 (men) 1 1.00 1.02 PLINK
Human SNP Array 6.0 2650029 (women)
CFS Affymetrix Genome-Wide Birdseed v1.33 >1% >95% none 867495 MACH 1.0.16 >1% r2_hat >0.30 2339282 (men) 1 1.00 1.00 R
Human SNP Array 6.0 2341788 (women)
CHS HumanOmnil-Quad_v1 Illumina none >97% >10” 963248 BEAGLE v3.2.1 none none 2620194(men) 1 1.06 1.04 R
GenomeStudio 2621248(women)
FamHS Illumina Human 1M-DuoV3 Beadstudio- >1% >98% >10° 754504 MACH v1.0.16 >1% r2_hat >0.50 2183149 (men) 1 1.00 1.01 SAS, R
GENCALL V3.0 2183167 (women)
GeneSTAR Illumina Human 1Mv1_C GenomeStudio 21% >95% >10° 973045 MACH v1.0.16 none r2_hat >0.50 1500 2 N/A N/A R, GWAF
GENOA Affymetrix Genome-Wide Birdseed and >1% >95% None 761839 MACH v1.0.16 >1% none 2340219 1 1.04 1.02 R
Human SNP Array 6.0 and Illumina
Illumina Human 1M-Duo GenomeStudio
Health ABC Ilumina Human1M-Duo BeadStudio >21% >97% >10° 941595 MACH v1.0.16 none none 3129973 1 0.99 0.99 R
v3.3.7
HANDLS Illumina 1M BeadStudio >1% >95% >10” 907763 MACH v1.0.16 none r2_hat 20.30 2939993 1 1.00 0.99 MACH2QTL
v1.08
HUFS Affymetrix 6.0 Birdseed v2 >1% >95% >10° 842152 MACH v1.0.16 >1% r2_hat>0.30 2074885 1 1.00 1.01 PLINK, SAS
HyperGen Affymetrix Genome-Wide Birdseed >1% >95% >10° 846813 MACH v1.0.16 >1% r2_hat >0.30 2945497 1 0.95 0.95 Plink
Human SNP Array 6.0
IPM (Stage 2) Affymetrix Genome-Wide Birdseed >1% >95% >10" 665889 MACH v1.0.16 none none 1500 2 N/A N/A mach2qtl
Human SNP Array 6.0
IPM (Stage 3) HumanOmniExpress-12v1l Illumina >1% >95% >10° 635812 IMPUTE v2.1.2 Proper_info> 3 3 N/A N/A Plink and
GenomeStudio 0.97 SNPTEST
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Supplementary Table 2, continued

Genotyping Imputation Meta-Analysis
Inclusion criteria Inclusion criteria Aac
Genotype SNPs that
calling Call P for met QC Imputation Imputation SNPs in meta- Analysis
Study Platform algorithm MAF rate* HWE criteria software MAF quality** analysis Stage Men Women software
JHS Affymetrix Genome-Wide Birdseed v1.33 >1% >95% none 868969 MACH 1.0.16 >1% r2_hat >0.30 2650197 (men) 1 1.04 1.06 PLINK
Human SNP Array 6.0 2651305 (women)
JoCo lllumina 1M-Duo BeadStudio >0.5% >98% >10" 1065734 MACH none none 3 3 N/A N/A R,
ProbABEL
Maywood Affymetrix Genome-Wide Birdseed >1% >95% >10° 859332 MACH v1.0.16 >1% r2_hat >0.30 2834063 1 1.01 1.02 mach2qtl
Human SNP Array 6.0
MESA Affymetrix Genome-Wide Birdseed v2 >1% >95% none 897979 IMPUTE v2.1.0 none none 3120116 1 1.02 1.08 R,
Human SNP Array 6.0 pedigremm
MESA Affymetrix Genome-Wide Birdseed v2 >1% >95% none 897979 IMPUTE v2.1.0 none none 3120116 1 1.02 1.08 R,
Air/Family Human SNP Array 6.0 pedigremm
NCI Lung Illumina 1M Duo llumina none >90% none 1128840 MACH v1.0.16 none none 1500 2 N/A N/A mach2qtl,
GenomeStudio glu
Nigeria Affymetrix Genome-Wide Birdseed >1% >95% >10° 792857 MACH v1.0.16 >1% r2_hat >0.30 2908510 1 1.06 1.07 mach2qtl
Human SNP Array 6.0
ROOT Illumina HumanOmni2.5- Beadstudio >0% >98% >10" 2,116,675 IMPUTE 2.0 none info 2 0.30 3 3 N/A N/A SAS
8vl_A
SAPPHIRE Affymetrix Axiom AFR array BRLMM-p in N/A >95% N/A N/A IMPUTEV2.2.2 N/A N/A 3 3 N/A N/A EMMAX
Affymetrix
Power Tools
SIGNET- Affymetrix Genome-Wide seed v1.33 N/A N/A N/A N/A MACH v1.0.16 r2_hat >0.30 3 3 N/A N/A R
REGARDS Human SNP Array 6.0
SIGNET-Sea Affymetrix Genome-Wide seed v1.33 N/A N/A N/A N/A MACH v1.0.16 r2_hat >0.30 3 3 N/A N/A GDT
Islands Human SNP Array 6.0
WFSM Affymetrix Genome-Wide Birdseed v2 >21% >95% >10° 836105 MACH v1.0.16 >1% r2_hat >0.30 2969127 1 0.99 1.00 PLINK,
Human SNP Array 6.0 MACH2QTL
WHI-Garnet Illumina HumanOmnil-Quad BeadStudio 21% >97% >10" 942,224 BEAGLE >21% r2_hat >0.30 3 3 - N/A R
v1-0 B SNP array version 3.1.3.0
with
genotyping
module version
3.2.32
WHI-SHARe Affymetrix Genome-Wide Birdseed >21% >90% >10° 829370 MACH >1% r2_hat >0.30 2435278 1 - 1.03 ProbABEL
Human SNP Array 6.0
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Supplementary Table 3. Study-specific descriptive statistics for all participating studies. Shown are the strata included in the meta-

analysis.
Men Women
Study Stage Trait Mean SD Median Min Max n Mean SD Median Min Max
AABC: CARE Cases 1 Age (yrs) 351 49.05 8.02 49.00 35.00 64.00
BMI (kg/m?) 351 27.32 5.51 26.40 17.40 43.90
Weight (kg) 351 74.70 16.04  72.58 4536 127.01
Height (m) 351 1.65 0.07 1.65 1.50 1.88
AABC: CARE Controls 1 Age (yrs) 208 47.91 7.95 48.00 35.00 64.00
BMI (kg/m?) 208 26.52 4.76 25.70 17.50 42.90
Weight (kg) 208 71.95 1342 7031 45.81 117.94
Height (m) 208 1.65 0.07 1.65 1.50 191
AABC: CBCS Cases 1 Age (yrs) 570 51.41 11.85 50.00 23.00 74.00
BMI (kg/m?) 570 30.80 5.75 30.76 16.94 43.98
Weight (kg) 570 81.49 16.32  80.00 45.00 146.00
Height (m) 570 1.63 0.06 1.63 1.42 1.88
AABC: CBCS Controls 1 Age (yrs) 528 51.94 11.45 50.00 26.00 74.00
BMI (kg/m?) 528 31.02 5.68 30.49 16.60 43.93
Weight (kg) 528 82.02 16.27  81.00 42.50 139.00
Height (m) 528 1.63 0.07 1.63 1.40 1.82
AABC: MEC Cases 1 Age (yrs) 651 66.43 9.03 67.00 45.00 86.00
BMI (kg/m?) 651 28.95 5.34 28.40 16.50 43.95
Weight (kg) 651 78.70 1540  77.11 44.45 135.17
Height (m) 651 1.65 0.07 1.65 1.42 191
AABC: MEC Controls 1 Age (yrs) 927 67.13 9.35 68.00 46.00 86.00
BMI (kg/m?) 927 28.55 5.09 27.86 17.60 43.93
Weight (kg) 927 76.43 1470  74.84 43.55 124.29
Height (m) 927 1.64 0.06 1.63 1.42 191
AABC: NBHS Cases 1 Age (yrs) 293 54.43 11.20 54.00 26.00 75.00
BMI (kg/m?) 293 30.06 5.37 29.46 18.18 43.55
Weight (kg) 293 81.31 1520  81.00 44.55 129.15
Height (m) 293 1.64 0.07 1.65 1.47 1.85
AABC: NBHS Controls 1 Age (yrs) 174 51.97 10.19 52.00 29.00 74.00
BMI (kg/m?) 174 29.92 5.88 28.95 16.81 43.55
Weight (kg) 174 81.56 16.94  77.40 47.25 128.25
Height (m) 174 1.65 0.06 1.65 1.47 1.83
24

Nature Genetics: doi:10.1038/ng.2608




Supplementary Table 3, continued

Men Women
Study Stage Trait N Mean SD Median Min Max N Mean SD Median Min Max
AABC: PLCO Cases 1 Age (yrs) 53 68.21 6.74 68.00 59.00 87.00
BMI (kg/m?) 53 29.88 4.56 29.33 21.30 40.86
Weight (kg) 53 81.33 13.85 81.82 54.55 116.36
Height (m) 53 1.65 0.06 1.65 1.50 1.75
AABC: PLCO Controls 1 Age (yrs) 110 67.88 5.99 67.00 57.00 80.00
BMI (kg/m?) 110 29.80 5.10 29.18 20.64 43.95
Weight (kg) 110 80.44 14.87 79.55 54.55 127.27
Height (m) 110 1.64 0.06 1.64 1.50 1.80
AABC: SFBCS/NC-BCFR Cases 1 Age (yrs) 546 51.77 10.59 52.00 22.00 79.00
BMI (kg/m?) 546 28.77 5.87 28.00 16.80 43.97
Weight (kg) 546 77.68 16.82 74.84 41.00 136.00
Height (m) 546 1.64 0.07 1.64 1.45 1.93
AABC: SFBCS/NC-BCFR Controls 1 Age (yrs) 254 54.25 11.60 53.00 31.00 80.00
BMI (kg/m?) 254 29.41 5.83 29.03 17.73 43.43
Weight (kg) 254 78.48 16.11 79.38 46.00 122.47
Height (m) 254 1.63 0.07 1.63 1.46 1.78
AABC: WCHS Cases 1 Age (yrs) 237 49.70 9.75 51.00 22.00 73.00
BMI (kg/m?) 237 30.85 5.85 30.60 17.80 43.70
Weight (kg) 237 82.23 16.59 80.30 50.10 146.20
Height (m) 237 1.63 0.07 1.63 1.47 1.92
AABC: WCHS Controls 1 Age (yrs) 223 49.83 9.36 51.00 23.00 65.00
BMI (kg/m?) 223 30.28 5.54 30.00 19.70 43.30
Weight (kg) 223 81.05 16.49 79.30 48.20 146.20
Height (m) 223 1.63 0.06 1.64 1.46 1.87
AABC: WFBC Cases 1 Age (yrs) 108 55.47 12.01 54.00 30.00 85.00
BMI (kg/m?) 108 30.14 5.23 29.01 17.81 41.20
Weight (kg) 108 80.62 15.35 79.38 36.29 127.01
Height (m) 108 1.63 0.08 1.63 1.42 1.96
AABC: WFBC Controls 1 Age (yrs) 131 55.64 10.38 55.00 37.00 86.00
BMI (kg/m?) 131 30.59 5.54 30.21 16.55 42.94
Weight (kg) 131 81.22 15.66 79.83 49.38 127.46
Height (m) 131 1.63 0.06 1.63 1.47 1.82
AAPC1: CaP Genes Cases 1 Age (yrs) 64 67.06 8.46 67.50 48.00 89.00
BMI (kg/m?) 64 27.39 4.48 27.53 19.53 36.94
Weight (kg) 64 86.51 16.74 84.37 54.43 127.01
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| Height(m) | 64 177 o007 1.78 1.63 2.01
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Supplementary Table 3, continued

Men Women
Study Stage Trait N Mean SD Median Min Max Mean SD Median Min Max
AAPC1: CaP Genes Controls 1 Age (yrs) 78 66.91 8.51 67.00 48.00 84.00
BMI (kg/m?) 78 28.88 4.42 28.96 19.26 37.30
Weight (kg) 78 92.05  16.38 95.03 55.79  145.15
Height (m) 78 1.78 0.09 1.78 1.57 2.03
AAPC1: CPS-1l Cases 1 Age (yrs) 61 70.43 6.34 71.00 56.00 87.00
BMI (kg/m?) 61 27.13 3.33 27.05 19.94 35.24
Weight (kg) 61 8550  11.98 85.73 61.24  113.40
Height (m) 61 1.77 0.07 1.80 1.57 1.91
AAPC1: CPS-ll Controls 1 Age (yrs) 110 70.85 5.63 71.00 61.00 88.00
BMI (kg/m?) 110 26.73 3.17 26.60 20.95 37.66
Weight (kg) 110  84.12 1159 81.65 62.60  122.47
Height (m) 110 1.77 0.06 1.78 1.57 1.93
AAPC1: DCPD Cases 1 Age (yrs) 128 66.82 8.73 67.00 48.00 88.00
BMI (kg/m?) 128 26.97 3.96 26.87 18.88 36.64
Weight (kg) 128  83.08  13.78 81.65 4990 12565
Height (m) 128 1.75 0.08 1.75 1.52 1.93
AAPC1: DCPD Controls 1 Age (yrs) 96 59.19 10.66 60.00 35.00 92.00
BMI (kg/m?) 96 27.62 4.23 27.26 19.90 37.66
Weight (kg) 96 85.41  16.12 82.10 54.43  129.28
Height (m) 96 1.76 0.09 1.75 1.35 1.93
AAPC1: GECAP Cases 1 Age (yrs) 212 61.66 7.36 62.00 42.00 75.00
BMI (kg/m?) 212 28.00 4.11 27.37 18.75 37.73
Weight (kg) 212 8868  14.75 86.64 5443  133.81
Height (m) 212 1.78 0.07 1.78 1.60 1.96
AAPC1: GECAP Controls 1 Age (yrs) 86 61.63 7.44 62.50 41.00 75.00
BMI (kg/m?) 86 28.14 3.67 27.43 20.54 36.28
Weight (kg) 86 89.60  13.81 87.54 63.50  127.01
Height (m) 86 1.78 0.08 1.78 1.43 1.96
AAPC1: KCPCS Cases 1 Age (yrs) 134 59.13 6.99 59.00 43.00 74.00
BMI (kg/m?) 134 27.63 3.85 27.34 18.88 37.59
Weight (kg) 134  89.02  14.98 86.18 4990  129.28
Height (m) 134 1.79 0.08 1.80 1.57 2.01
AAPC1: KCPCS Controls 1 Age (yrs) 70 54.74 6.48 53.00 45.00 71.00
BMI (kg/m?) 70 28.33 4.09 28.42 20.92 37.12
Weight (kg) 70 9332  17.07 91.85 56.70  134.72
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| Height(m) | 70 181 o008 1.83 1.57 2.06
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Supplementary Table 3, continued

Men Women
Study Stage Trait N Mean SD Median Min Max N Mean SD Median Min Max
AAPC1: LAAPC Cases 1 Age (yrs) 270 63.66 9.27 64.00 42.00 88.00
BMI (kg/m?) 270 27.87 4.04 27.57 19.96 37.50
Weight (kg) 270 87.94  15.3 86.18 57.15  136.08
Height (m) 270 1.77 0.08 1.77 1.56 2.00
AAPC1: LAAPC Controls 1 Age (yrs) 273 63.89 8.59 64.00 39.00 85.00
BMI (kg/m?) 273 27.84 3.96 27.13 18.40 37.67
Weight (kg) 273 8819  15.20 86.18 54.89  154.22
Height (m) 273 1.78 0.08 1.78 1.57 2.03
AAPC1: MDA Cases 1 Age (yrs) 462 60.15 8.51 59.58 38.97 86.82
BMI (kg/m?) 462 27.72 4.07 27.13 18.52 38.30
Weight (kg) 462  88.03  14.96 86.18 52.00  138.80
Height (m) 462 1.78 0.08 1.78 1.57 2.01
AAPC1: MDA Controls 1 Age (yrs) 409 57.33 9.32 57.87 31.28 81.44
BMI (kg/m?) 409 28.34 3.81 28.12 19.12 37.81
Weight (kg) 409  90.76  14.30 89.81 5851  138.35
Height (m) 409 1.79 0.08 1.80 1.47 2.03
AAPC1: MEC Cases 1 Age (yrs) 1001 69.19 7.38 69.00 46.00 88.00
BMI (kg/m?) 1001 27.09 3.56 26.63 18.48 37.75
Weight (kg) 1001 85.92 13.32 83.92 52.62 132.45
Height (m) 1001 1.78 0.07 1.78 1.52 2.03
AAPC1: MEC Controls 1 Age (yrs) 1000 69.59 7.64 70.00 46.00 87.00
BMI (kg/m?) 1000 27.07 3.62 26.63 18.26 37.79
Weight (kg) 1000 85.79 13.32 83.92 52.16 133.81
Height (m) 1000 1.78 0.07 1.78 1.42 2.11
AAPC1: PLCO PC Cases 1 Age (yrs) 217 67.76 5.83 68.00 55.00 80.00
BMI (kg/m?) 217 27.59 3.74 27.38 19.09 37.31
Weight (kg) 217  86.90  13.97 85.91 5227  131.82
Height (m) 217 1.77 0.07 1.78 1.60 1.93
AAPC1: PLCO PC Controls 1 Age (yrs) 228 63.43 5.36 63.00 55.00 74.00
BMI (kg/m?) 228 27.81 4.17 27.74 18.83 37.31
Weight (kg) 228 8842  15.21 86.37 52.73 14546
Height (m) 228 1.78 0.07 1.78 1.60 2.06
AAPC1: SCCS Cases 1 Age (yrs) 185 61.28 7.57 61.00 40.00 80.00
BMI (kg/m?) 185 26.91 4.42 26.64 18.47 37.59
Weight (kg) 185  85.23  14.79 83.92 54.43  120.20
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| Height(m) | 188 178 o007 1.78 1.57 2.01
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Supplementary Table 3, continued

Men Women
Study Stage Trait N Mean SD Median Min Max Mean SD Median Min Max
AAPC1: SCCS Controls 1 Age (yrs) 372 59.11 7.80 59.00 40.00 79.00
BMI (kg/m?) 372 27.47 4.47 27.29 18.21 37.52
Weight (kg) 372 87.09  15.89 84.82 5352  136.08
Height (m) 372 1.78 0.08 1.78 1.52 2.01
AAPC2: MEC Cases 2 Age (yrs) 705 63.42 8.23 64.00 39.00 93.00
BMI (kg/m?) 705 28.32 4.85 27.71 14.00 53.70
Weight (kg) 705 9045  17.33 88.45 4445  181.44
Height (m) 705 1.79 0.08 1.78 1.37 2.08
AAPC2: MEC Controls 2 Age (yrs) 605 66.58 7.67 67.00 48.00 87.00
BMI (kg/m?) 605 27.87 4.33 27.34 16.27 50.21
Weight (kg) 605  88.69  15.63 86.18 4853  167.83
Height (m) 605 1.78 0.07 1.78 1.52 2.13
AAPC2: PCBP Cases 2 Age (yrs) 232 66.21 8.85 66.00 47.00 87.00
BMI (kg/m?) 232 25.86 4.59 25.47 16.25 47.85
Weight (kg) 232 7616  14.92 74.84 4536  143.34
Height (m) 232 1.71 0.08 1.71 1.36 2.00
AAPC2: PCBP Controls 2 Age (yrs) 222 66.12 8.77 66.50 49.00 87.00
BMI (kg/m?) 222 25.39 4.16 25.28 15.41 40.46
Weight (kg) 222 7512  13.98 74.39 43.09  110.68
Height (m) 222 1.72 0.07 1.72 1.50 1.88
AAPC2: SCCS Cases 2 Age (yrs) 48 62.65 7.32 62.00 48.00 80.00
BMI (kg/m?) 48 29.74 6.07 29.29 20.36 53.09
Weight (kg) 48 91.65  19.91 88.22 58.97  167.83
Height (m) 48 1.75 0.07 1.75 1.60 1.91
AAPC2: SCCS Controls 2 Age (yrs) 100 59.07 7.51 58.00 45.00 78.00
BMI (kg/m?) 100 27.31 6.10 26.58 17.33 49.81
Weight (kg) 100  86.32  19.24 81.65 56.25  146.06
Height (m) 100 1.78 0.08 1.78 1.57 1.96
AAPC2: SELECT Cases 2 Age (yrs) 212 64.67 7.02 64.00 51.00 86.00
BMI (kg/m?) 212 29.98 5.52 29.36 18.58 56.70
Weight (kg) 212 9420  18.20 92.08 50.80  164.20
Height (m) 212 1.77 0.07 1.78 1.60 1.96
AAPC2: SELECT Controls 2 Age (yrs) 207 64.52 7.08 64.00 51.00 87.00
BMI (kg/m?) 207 29.00 4.61 28.62 19.85 44.68
Weight (kg) 207 90.84  17.17 88.00 55.79  157.85
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| Height(m) | 207 177 o008 1.75 1.55 1.98
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Supplementary Table 3, continued

Men Women
Study Stage Trait N Mean SD Median Min Max N Mean SD Median Min Max
ARIC 1 Age (yrs) 1021 53.51 5.99 53.00 44.00 66.00 1754 53.17 5.68 53.00 44.00 65.00
BMI (kg/m?) 1021 27.98 4.81 27.47 15.46 54.41 1754 30.63 6.43 29.68 14.20 60.62
Weight (kg) 1017 86.76 16.29 85.28 46.72 165.56 | 1746 81.34 17.57 78.93 37.19 158.76
Height (m) 1017 1.76 0.07 1.76 1.56 1.97 1746 1.63 0.06 1.63 1.25 1.88
BioVU Cases 1 Age (yrs) 136 55.32 12.55 55.50 27.00 84.00 313 53.47 13.97 53.00 24.00 92.00
BMI (kg/m?) 136 32.53 8.34 31.16 14.75 80.87 313 37.02 10.23 35.93 5.84 94.16
Weight (kg) 136 101.68 25.40 96.89 47.53 217.84 313 97.81 26.42 93.44 47.31 210.00
Height (m) 136 1.78 0.08 1.77 1.54 2.03 313 1.63 0.08 1.63 1.17 1.83
BioVU Controls 1 Age (yrs) 191 47.89 13.82 47.50 21.00 85.00 496 44.73 14.85 44.00 21.00 87.00
BMI (kg/m?) 191 29.82 7.77 28.88 16.87 92.45 496 31.56 8.51 30.40 14.88 65.08
Weight (kg) 191 92.49 20.69 90.13 43.00 168.28 496 85.35 22.97 81.96 40.00 190.51
Height (m) 191 1.77 0.08 1.75 1.49 1.98 496 1.65 10.06 1.65 1.42 1.88
BioVU Stage 3 participants 3 Age (yrs) 261 49.11 14.37 50.00 21.00 91.00 407 50.22 17.27 50.00 21.00 96.00
BMI (kg/m?) 261 29.07 6.78 27.76 15.56 64.53 407 32.18 8.65 30.78 14.04 66.60
Weight (kg) 261 93.52 22.85 90 41 195 407 86.34 23.89 83.00 38.00 236.00
Height (m) 261 1.78 0.08 1.78 1.61 1.98 407 1.64 0.07 1.65 1.35 1.83
BWHS Cases (incident) 3 Age (yrs) 838 45.96 10.03  45.00 21.00 69.00
BMI (kg/m?) 838 28.26 6.05 27.29 16.64 50.89
Weight (kg) 838  77.14 16.92  74.46 44.49 146.19
Height (m) 838 1.65 0.07 1.65 1.32 1.98
BWHS Controls 3 Age (yrs) 1872  46.64 10.08  46.00 21.00 70.00
BMI (kg/m?) 1872 28.23 5.75 27.29 15.83 51.54
Weight (kg) 1872  76.78 16.70  72.64 40.86 153.00
Height (m) 1872 1.65 0.07 1.65 1.27 2.10
CARDIA 1 Age (yrs) 369 24.41 3.73 24.00 17.00 34.00 | 585 24.42 3.92 25.00 17.00 34.00
BMI (kg/m?) 369  24.46 4.19 23.68 16.59 48.03 | 585 26.14 6.34 24.81 14.88 53.24
Weight (kg) 369 7676  14.90 73.66 4853  158.76 | 585 69.90 17.83  66.86 36.83 158.76
Height (m) 369 1.77 0.07 1.77 1.55 1.95 585 1.64 0.07 1.64 1.21 1.86
CFS 1 Age (yrs) 223 33.40 19.10 36.56 2.07 76.11 332 35.11 19.99 35.94 2.30 85.59
BMI (kg/m?) 223 29.18 9.15 28.69 11.11 57.71 332 31.07 10.43 30.04 14.36 61.68
Weight (kg) 223 86.85 36.32 90.45 9.55 181.82 332 80.06 32.47 77.80 11.59 169.09
Height (m) 223 1.68 0.22 1.75 0.86 2.03 332 1.58 0.16 1.62 0.86 1.77
CHS 1 Age (yrs) 302 72.71 5.74 71.50 65.00 92.00 506 72.95 5.64 72.00 64.00 93.00
BMI (kg/m?) 302 26.68 4.25 26.37 16.12 38.16 506 29.56 5.96 29.01 16.34 58.79
Weight (kg) 302 80.32 14.38 79.09 47.73 139.55 506 75.44 15.86 73.07 43.64 134.32
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| Height (m) | 302 1.73 0.07 1.73 1.54 1.96 506 1.60 0.06 1.59 1.45 1.87
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Supplementary Table 3, continued

Men Women
Study Stage Trait N Mean SD Median Min Max N Mean SD Median Min Max
FamHS 1 Age (yrs) 214 52.35 10.43 52.00 30.00 81.00 409 53.79 10.96 54.00 31.00 83.00
BMI (kg/m?) 214 30.26 6.14 29.60 16.92 51.09 409 33.95 7.63 32.85 15.69 60.23
Weight (kg) 214 94.32 20.56 93.21 48.53 152.86 409 90.02 21.35 85.73 43.99 157.85
Height (m) 214 1.77 0.07 1.77 1.40 1.95 409 1.63 0.06 1.63 1.45 2.16
GeneSTAR 2 Age (yrs) 432 42.81 10.74 43.00 20.00 71.00 705 43.099 10.599 44.00 20.00 75.00
BMI (kg/m?) 432 29.24 6.19 28.46 16.89 53.48 705 32.66 8.13 31.35 16.41 81.19
Weight (kg) 432 92.00 20.70 88.90 47.20 167.60 705 88.20 23.50 85.30 44.70 229.10
Height (m) 432 1.78 0.07 1.78 1.38 2.01 705 1.64 0.07 1.64 1.40 1.88
GENOA 1 Age (yrs) 295 57.53 10.40 57.30 32.56 86.59 701 55.91 11.42 55.39 20.50 91.17
BMI (kg/m?) 295 28.17 4.84 27.45 15.24 50.32 701 32.29 7.18 31.76 17.51 61.37
Weight (kg) 295 89.13 16.66 87.90 50.20 174.10 701 87.41 19.79 85.40 45.00 164.50
Height (m) 295 1.78 0.07 1.78 1.50 1.96 701 1.65 0.06 1.65 1.48 1.87
Ghana Hypertension Study 3 Age (yrs) 1452 43.65 14.43 43.00 19.00 98.00 1967 42.53 12.92 42.00 19.00 99.00
BMI (kg/m?) 1452 23.59 3.99 22.88 14.45 50.59 1967 25.51 5.51 24.80 12.95 78.48
Weight (kg) 1452 68.19 12.54 66.60 38.40 137.00 | 1967 66.30 14.81 64.60 34.40 135.00
Height (m) 1452 1.71 0.07 1.71 1.20 1.95 1967 1.61 0.06 1.61 1.26 1.87
HANDLS 1 Age (yrs) 442 48.65 8.73 49.00 30.00 64.00 552 48.43 9.21 49.00 30.00 64.00
BMI (kg/m?) 442 27.47 5.80 26.66 16.05 52.81 552 31.85 8.99 30.46 15.21 61.89
Weight (kg) 442 85.78 19.22 84.00 44.00 173.00 552 85.96 24.82 81.00 40.00 179.00
Height (m) 442 1.77 0.07 1.77 1.42 1.96 552 1.64 0.07 1.65 1.46 1.87
Health ABC 1 Age (yrs) 488 73.52 2.79 73.00 69.00 80.00 651 73.36 2.96 73.00 68.00 80.00
BMI (kg/m?) 488 27.20 4.37 26.95 14.87 47.97 651 29.60 5.80 29.09 14.59 51.99
Weight (kg) 488 81.53 14.59 80.45 43.80 141.00 651 75.39 15.46 74.80 33.50 138.80
Height (m) 488 1.73 0.07 1.73 1.57 2.01 651 1.60 0.06 1.59 1.37 1.81
HUFS 1 Age (yrs) 389 40.05 12.56 46.05 20.00 83.00 536 46.91 13.45 47.00 20.00 88.00
BMI (kg/m?) 389 28.34 7.18 27.36 15.90 70.18 536 31.59 8.66 30.63 16.16 70.32
Weight (kg) 389 87.60 23.12 83.63 49.25 232.47 536 84.32 23.95 81.27 40.14 225.31
Height (m) 389 1.76 0.07 1.76 1.54 1.99 536 1.63 0.07 1.63 1.30 2.04
HyperGen 1 Age (yrs) 383 44.66 13.09 45.00 20.00 85.00 798 46.00 12.90 46.00 20.00 77.00
BMI (kg/m?) 383 29.80 6.32 28.90 16.50 52.44 798 33.90 8.33 32.62 16.17 73.68
Weight (kg) 383 92.70 21.96 88.90 49.44 204.11 798 90.30 23.87 87.08 42.63 215.45
Height (m) 383 1.78 0.08 1.78 1.22 2.05 798 1.64 0.07 1.65 1.27 1.88
IPM 3 Age (yrs) 1198 51.00 14.22 51.00 20.00 93.00 2272 51.93 15.30 52.00 20.00 95.00
BMI (kg/m?) 1198 28.43 6.54 27.37 15.34 68.11 2272 31.68 8.58 30.18 14.59 79.24
Weight (kg) 1198 90.07 22.58 86.18 48.53 224.07 | 2272 85.41 24.35 81.65 36.74 229.52
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| Height (m) | 1198 1.78 0.08 1.78 1.05 2.13 2272 1.64 0.07 1.63 1.24 1.88
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Supplementary Table 3, continued

Men Women
Study Stage Trait N Mean SD Median Min Max N Mean SD Median Min Max
IPM Cases 2 Age (yrs) 141 5862 1239  59.00 27.00 87.00 | 206  64.87 12.08  66.00 30.00 93.00
BMI (kg/m?) 140  27.79 6.09 26.50 17.80 46.80 | 206  32.15 8.29 31.20 12.10 58.60
Weight (kg) 140  89.22  21.08 8432 5455  156.82 | 206  84.32 2196  81.82 34.09 160.45
Height (m) 141 1.79 0.08 1.80 1.60 1.97 206 1.62 0.07 1.63 1.32 1.80
IPM Controls 2 Age (yrs) 229 5586  11.07  55.00 26.00 88.00 | 311 57.98 12.77  58.00 22.00 94.00
BMI (kg/m?) 229  28.79 6.52 27.90 14.30 60.50 | 311 32.39 8.27 31.00 17.20 59.30
Weight (kg) 229 9125 2231  86.36 4545 23182 | 311 86.86 2348  81.82 44,55 177.27
Height (m) 229 1.78 0.08 1.78 1.52 1.98 311 1.64 0.08 1.63 1.36 1.96
JHS 1 Age (yrs) 837 4941 1198  49.00 21.00 93.00 | 1296  50.32 12.12  49.00 21.00 91.00
BMI (kg/m?) 837  30.26 6.51 29.11 17.19 65.05 | 1296  33.64 8.19 32.19 17.31 91.80
Weight (kg) 837 9616 2237  92.00 49.10  232.40 | 1296  90.98 2273  87.50 44.50 197.00
Height (m) 837 1.78 0.07 1.78 1.58 2.00 | 1296 1.64 0.07 1.64 1.42 1.88
JoCo 3 Age (yrs) 206  61.31 9.92 60.00 45.00 89.00 | 386  61.98 1090  60.50 45.00 93.00
BMI (kg/m?) 206  30.09 6.41 29.44 16.14 5229 | 386  33.64 8.37 32.38 17.09 70.88
Weight (kg) 206 9138 2169  88.86 4545  169.50 | 386  87.31 2299  83.86 44,55 218.20
Height (m) 206 1.74 0.07 1.73 1.56 1.92 386 1.61 0.07 1.61 1.42 1.84
Maywood 1 Age (yrs) 465 4313 7.60 43.70 20.00 70.00 | 278  40.88 7.81 41.07 24.00 71.00
BMI (kg/m?) 465  25.43 5.96 23.53 15.97 50.11 | 278 28.83 9.52 24.48 15.23 60.09
Weight (kg) 465  79.14 1956  72.95 4455  159.09 | 278  77.74 2545  68.18 40.91 170.00
Height (m) 465 1.76 0.07 1.77 1.52 1.94 278 1.64 0.07 1.64 1.50 1.94
MEC 3 Age (yrs) 784 6177 8.50 63.00 45.00 76.00 | 3543  58.68 8.82 58.00 45.00 77.00
BMI (kg/m?) 784  27.32 4.13 26.93 15.44 4571 | 3543 2945 5.97 28.40 16.28 54.80
Weight (kg) 784 8639 1450  83.91 47.63  151.05 | 3543  78.93 16.66  76.66 42.64 156.03
Height (m) 784 1.78 0.07 1.78 1.57 2.03 | 3543 1.64 0.07 1.63 1.35 2.06
MESA 1 Age (yrs) 745 6252  10.28  63.00 45.00 84.00 | 901 61.99 10.00  62.00 45.00 84.00
BMI (kg/m?) 745 2874 4.76 28.44 15.92 46.90 | 901 31.55 6.46 30.47 15.87 61.86
Weight (kg) 745  89.00 1642  87.63 4550  142.61 | 901 82.49 1761 79.92 39.46 158.76
Height (m) 745 1.76 0.07 1.76 1.53 1.97 901 1.62 0.07 1.62 1.37 1.88
MESA Air/Family 1 Age (yrs) 373 5841 8.07 58.00 45.00 82.00 | 574 6149 75626  62.00 47.00 91.00
BMI (kg/m?) 373 2734 5.06 26.17 19.28 4760 | 574 3155 5.42 29.90 21302 49.48
Weight (kg) 373 93.1 16.57 92.1 53.1 137.20 | 574 84.9 19.8 80.65 40.28 186.88
Height (m) 373 1.80 0.06 1.80 1.64 1.93 574 1.64 0.07 1.63 1.46 1.77
NCI Lung: MD Anderson Lung 2 Age (yrs) 93 59.39 9.23 60.00 35.00 80.00 | 127  56.21 1030  56.00 27.00 87.00
Cancer Epidemiology Study BMI (kg/m?) 93 29.02 4.97 28.65 18.17 4587 | 127 31.89 7.16 30.73 18.05 63.20
Weight (kg) 93 9354 1736  90.72 5851 14742 | 127  85.63 19.84  81.65 48.08 171.91
37

Nature Genetics: doi:10.1038/ng.2608




| Height (m) | 93 1.80 0.06 1.80 1.63 1.91 127 1.64 0.06 1.65 1.50 1.78
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Supplementary Table 3, continued

Men Women
Study Stage Trait N Mean SD Median Min Max N Mean SD Median Min Max
NCI Lung: NCI-MD 2 Age (yrs) 173 65.92 8.41 66.00 29.00 84.00 176 63.53 9.63 64.00 24.00 83.00
BMI (kg/m?) 173 29.07 5.70 28.13 16.21 47.37 176 30.88 7.34 30.11 4.65 52.25
Weight (kg) 173 92.12 20.39 87.09 51.26 171.91 | 176 82.03 19.35 80.06 44.45 142.43
Height (m) 173 1.78 0.08 1.78 1.52 1.98 176 1.64 0.17 1.63 1.47 3.76
NCI Lung: Northern California 2 Age (yrs) 294 63.00 11.71 65.00 29.00 93.00 320 63.58 11.10 63.50 26.00 89.00
Lung Cancer Study BMI (kg/m?) 294 28.04 5.06 27.43 15.90 46.26 320 29.93 6.45 29.11 18.79 59.86
Weight (kg) 294  88.85 17.46 86.18 49.90 150.14 | 320 79.53 17.70 77.11 45.36 157.85
Height (m) 294 1.78 0.07 1.78 1.60 1.98 320 1.63 0.07 1.63 1.42 1.91
NCI Lung: Project CHURCH 2 Age (yrs) 199  45.14 13.21 47.00 18.00 86.00 559 44.84 12.18  46.00 18.00 77.00
BMI (kg/m?) 199  31.13 6.04 30.30 18.78 55.25 559 32.35 8.05 31.40 16.69 70.45
Weight (kg) 199  98.53 21.07 97.02 57.88 185.97 | 559 86.61 22.64 83.19 43.00 182.12
Height (m) 199 1.79 0.07 1.79 1.57 1.96 559 1.65 0.06 1.65 1.47 1.84
NCI Lung: SCCS 2 Age (yrs) 302  55.48 8.32 54.00 40.00 81.00 201 56.20 9.80 55.00 40.00 84.00
BMI (kg/m?) 302 27.20 5.45 26.32 15.81 49.61 201 31.20 8.05 30.47 16.60 54.97
Weight (kg) 302  85.52 18.12 82.10 47.17 145.15 | 201 83.60 22.51 81.65 45.36 159.21
Height (m) 302 1.77 0.09 1.78 1.52 2.03 201 1.64 0.09 1.63 1.22 1.93
Nigeria 1 Age (yrs) 511  46.69 16.30 44.00 16.00 89.00 677 48.60 14.75 48.00 19.00 95.00
BMI (kg/m?) 511 21.75 3.82 20.99 13.18 41.56 677 24.51 5.54 23.50 14.15 58.23
Weight (kg) 511  63.01 12.00 60.86 37.02 113.38 | 677 62.44 14.59 60.33 34.29 139.00
Height (m) 511 1.70 0.08 1.70 1.02 1.93 677 1.60 0.07 1.60 1.31 1.84
ROOT: NBCS Cases 3 Age (yrs) 692 47.68 11.95 46.00 22.00 90.00
BMI (kg/m?) 692 25.77 5.73 25.03 15.60 49.22
Weight (kg) 692 66.31 14.93 64.00 36.00 134.00
Height (m) 692 1.61 0.08 1.61 1.30 1.89
ROOT: NBCS Controls 3 Age (yrs) 621 45.04 11.96  45.00 18.00 81.00
BMI (kg/m?) 621 27.02 5.48 26.67 14.34 48.51
Weight (kg) 621 68.57 14.63 67.00 38.00 121.00
Height (m) 621 1.59 0.06 1.60 1.42 1.81
ROOT: BNCS Cases 3 Age (yrs) 90 56.47 14.77 54.00 30.00 88.00
BMI (kg/m?) 90 27.68 6.46 27.05 14.02 47.05
Weight (kg) 90 72.70 17.09 71.14 35.45 120.50
Height (m) 90 1.62 0.06 1.62 1.48 1.76
ROOT: BNCS Controls 3 Age (yrs) 228 54.82 13.05 53.00 29.00 85.00
BMI (kg/m?) 228 29.70 6.03 28.92 15.14 51.35
Weight (kg) 228 76.82 16.65 74.55 35.45 134.10
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| Height (m) | 28 161 007 161 1.42 1.81
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Supplementary Table 3, continued

Men Women
Study Stage Trait N Mean SD Median Min Max N Mean SD Median Min Max
ROOT: BBCS Cases 3 Age (yrs) 92 53.38 14.13 50.00 28.00 91.00
BMI (kg/m?) 92 30.77 6.48 30.50 16.95 48.09
Weight (kg) 92 80.05 17.57  80.29 46.72 131.10
Height (m) 92 1.61 0.08 1.60 1.27 1.80
ROOQT: BBCS Controls 3 Age (yrs) 98 52.69 13.43 51.50 30.00 84.00
BMI (kg/m?) 98 32.16 8.29 31.73 18.07 53.32
Weight (kg) 98 84.82 2061  83.23 46.27 135.60
Height (m) 98 1.63 0.09 1.63 1.25 1.78
ROOT: RVGBC Cases 3 Age (yrs) 137 46.36 11.11 46.00 23.00 82.00
BMI (kg/m?) 137 29.69 6.72 28.25 17.49 51.76
Weight (kg) 137 79.86 17.98  77.11 46.27 135.20
Height (m) 137 1.64 0.07 1.65 1.22 1.78
ROOT: RVGBC Controls 3 Age (yrs) 254 40.76 12.07 39.00 18.00 92.00
BMI (kg/m?) 254 29.82 7.23 28.35 17.94 58.88
Weight (kg) 254 81.03 2017  77.11 43.09 157.40
Height (m) 254 1.65 0.07 1.65 1.45 1.80
ROOT: CCPS Cases 3 Age (yrs) 233 46.54 10.28 46.00 23.00 82.00
BMI (kg/m?) 233 30.38 7.29 29.62 16.94 70.53
Weight (kg) 233 82.53 21.86  79.00 42.00 216.00
Height (m) 233 1.65 0.08 1.65 1.37 1.88
ROQT: CCPS Controls 3 Age (yrs) 77 38.61 10.01 38.00 23.00 68.00
BMI (kg/m?) 77 30.51 8.56 29.05 17.72 64.74
Weight (kg) 77 84.65 2419  81.00 49.00 172.00
Height (m) 77 1.67 0.07 1.68 1.52 1.83
ROOT: SCCS Cases 3 Age (yrs) 215 56.76 9.12 56.95 41.96 81.73
BMI (kg/m?) 215 32.92 7.61 32.27 16.45 57.75
Weight (kg) 215 89.63 2159  88.00 46.27 156.50
Height (m) 215 1.65 0.07 1.65 1.50 1.88
ROOQT: SCCS Controls 3 Age (yrs) 424 56.65 9.01 56.95 41.96 81.73
BMI (kg/m?) 424 32.68 7.36 32.03 18.66 71.03
Weight (kg) 424 87.77 2064 8573 46.27 181.90
Height (m) 424 1.64 0.07 1.63 1.50 1.98
SAPPHIRE Cases 3 Age (yrs) 216 35.76 12.17 34.62 20.00 56.88 512 41.23 10.82 42.87 20.13 56.98
BMI (kg/m?) 216 31.11 8.43 28.68 14.78 68.06 512 34.90 8.96 33.83 17.92 76.74
Weight (kg) 216 98.19 28.80 92.53 49.44 211.80 512 93.53 25.44 90.04 44.45 222.30
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| Height (m) | 216 1.77 0.08 1.77 1.60 2.08 512 1.63 0.07 1.62 1.44 1.88
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Supplementary Table 3, continued

Men Women
Study Stage Trait N Mean SD Median Min Max N Mean SD Median Min Max
SAPPHIRE Controls 3 Age (yrs) 95 45.52 8.86 46.76 20.13 57.11 189 45.53 9.33 48.08 20.10 56.85
BMI (kg/m?) 95 30.36 5.83 28.98 18.99 45.26 189 34.25 7.61 33.51 18.42 61.73
Weight (kg) 95 96.22 19.71 94.35 62.60 141.50 189 90.63 21.11 89.58 47.17 184.20
Height (m) 95 1.77 0.07 1.77 1.62 1.93 189 1.62 0.07 1.62 1.21 1.77
SIGNET-REGARDS Cases 3 Age (yrs) 414  63.66 8.77 63.00 45.00 90.00 723 64.14 8.65 64.00 45.00 92.00
BMI (kg/m?) 414 30.92 5.75 30.20 17.10 68.10 723 34.32 7.57 33.10 19.00 73.70
Weight (kg) 414 97.45 19.83 95.00 50.00 197.00 723 91.93 21.39 88.00 47.00 220.00
Height (m) 414 1.77 0.07 1.78 1.42 1.96 723 164 0.07 1.63 1.37 2.01
SIGNET-REGARDS Controls 3 Age (yrs) 450  62.69 8.32 62.00 45.00 88.00 794  63.34 8.55 63.00 45.00 91.00
BMI (kg/m?) 450 27.99 4.98 27.75 16.50 43.90 794 31.27 6.83 30.40 16.30 63.20
Weight (kg) 450 87.92 16.53 87.00 52.00 147.00 794 83.67 18.79 81.00 38.00 167.00
Height (m) 450  1.77 0.07 1.78 1.45 2.08 794  1.64 0.07 1.63 1.42 1.93
SIGNET-Sea Islands Cases 3 Age (yrs) 236 54.11 13.16  54.00 20.00 84.00 842  54.76 12.85  55.00 20.00 97.00
BMI (kg/m?) 236 31.62 6.82 30.70 19.10 56.90 842 34.73 8.08 33.80 14.20 73.00
Weight (kg) 236 97.58 21.90 97.00 56.00 168.00 842 92.16 21.97 90.00 35.00 181.00
Height (m) 236 1.76 0.08 1.75 1.47 1.96 842  1.63 0.08 1.63 1.22 1.90
SIGNET-Sea Islands Controls 3 Age (yrs) 47 42.72 15.07 44.00 20.00 82.00 143 43.76 14.58 42.00 20.00 83.00
BMI (kg/m?) 47 29.07 6.87 27.40 19.10 53.00 143 32.96 8.66 32.40 15.10 64.60
Weight (kg) 47 90.26 18.87 87.00 62.00 158.00 143 88.92 23.90 86.00 40.00 158.00
Height (m) 47 1.77 0.07 1.78 1.63 1.90 143 1.64 0.08 1.63 1.37 1.85
WFSM Cases 1 Age (yrs) 354 60.20 10.07 60.00 35.00 87.00 545 62.36 10.62 62.00 30.00 94.00
BMI (kg/m?) 354 28.36 6.16 28.00 15.19 55.99 545 30.61 7.50 29.64 16.12 69.76
Weight (kg) 354 89.55 20.02 88.53 45.40 182.51 545 81.83 20.92 79.90 39.50 202.48
Height (m) 354 1.77 0.09 1.78 1.35 2.03 545 1.63 0.07 1.63 1.32 1.85
WFSM Controls 1 Age (yrs) 360 49.89 10.86 49.00 20.00 86.00 455 48.36 12.54 48.00 20.00 91.00
BMI (kg/m?) 360 27.74 5.71 27.07 15.39 56.42 455 31.87 7.50 31.14 14.49 60.74
Weight (kg) 360 88.12 18.83 86.26 49.94 158.90 455 85.13 20.84 83.08 40.86 181.60
Height (m) 360 1.78 0.08 1.78 1.55 2.06 455 1.63 0.07 1.63 1.45 1.85
WHI-GARNET Cases 3 Age (yrs) 83 61.71 7.38 62.00 50.00 79.00
BMI (kg/m?) 83 33.58 6.92 32.99 21.16 53.45
Weight (kg) 83 88.68 19.04  84.90 55.40 135.50
Height (m) 83 1.62 0.07 1.63 1.49 1.77
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Supplementary Table 3, continued
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Men Women
Study Stage Trait Mean SD Median Min Max N Mean SD Median Min Max
WHI-GARNET Controls 3 Age (yrs) 85 60.84 7.24 60.00 50.00 78.00
BMI (kg/m?) 85 31.08 6.56 31.05 11.53 45.46
Weight (kg) 85 81.33 16.95  82.00 32.00 116.00
Height (m) 85 1.62 0.06 1.62 1.49 1.78
WHI-SHARe 1 Age (yrs) 8094 61.60 7.03 61.00 50.00 79.00
BMI (kg/m?) 8094  31.02 6.37 30.06 16.32 60.91
Weight (kg) 8094  81.91 17.36  79.50 45.80 130.20
Height (m) 8094 1.62 0.06 1.62 1.46 1.77
WHI-PAGE 3 Age (yrs) 3262 61.30 7.36 61.00 50.00 79.00
BMI (kg/m?) 3262 31.50 6.81 30.59 11.53 68.27
Weight (kg) 3262 83.17 18.42 81.00 32.00 187.00
Height (m) 3262 1.63 0.06 1.63 1.00 1.92
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Supplementary Table 4. SNPs from the top 1500 in Stage 1 that replicated at p<0.05 in Stage 2 and were directionally consistent,
sorted by chromosome and position

Stage 1 Stage 2
Position Coded Other Coded Coded
SNP Chr (Build 36) Gene allele allele allele freq Beta SE P-value allele freq Beta SE P-value Dir
rs618759 1 176152111 \N a g 0.6351 -0.0375 0.008 2.72E-06 0.6373 -0.0461  0.0177 0.009329 --
rs630372 1 176152385 \N a g 0.3369 0.0414 0.0082 4.55E-07 0.3297 0.0572 0.0181 0.001583 ++
rs10913461 1 176153740 \N c g 0.5237 0.032 0.0078 0.0000391 0.5237 0.0416 0.0186 0.02519 ++
rs543874 1 176156103 \N a g 0.7507 -0.0571 0.009 1.80E-10 0.7523 -0.0739  0.0195 0.0001487 --
rs506589 1 176160910 \N t c 0.7513 -0.0567 0.009 2.41E-10 0.7506 -0.052 0.0205 0.01124 --
rs545608 1 176165744  SEC16B c g 0.236 0.0531 0.011 1.32E-06 0.242 0.1758 0.0572 0.002119 ++
rs575908 1 176166721  SEC16B t c 0.7124 -0.0411  0.0085 1.44E-06 0.7195 -0.0529  0.0189 0.005144 --
rs16837085 1 192754916 \N a g 0.9191 0.065 0.016 0.0000479 0.9151 0.0967 0.0291 0.000903 ++
rs1320331 2 612161 \N c g 0.8831 0.0454 0.012 0.0001637 0.8858 0.0679 0.0272 0.01266 ++
rs1320330 2 612225 \N t g 0.1019 -0.0612  0.0129 2.08E-06 0.1007 -0.0703  0.0289 0.01496 --
rs939582 2 612723 \N a g 0.1007 -0.0616 0.013 2.17E-06 0.0991 -0.072 0.0292 0.01378 --
rs2867125 2 612827 \N t c 0.1171 -0.045 0.0119 0.0001636 0.1214 -0.0747  0.0271 0.005823 --
rs11127483 2 613691 \N a g 0.8974 0.0609 0.013 2.82E-06 0.8987 0.0835 0.0296 0.004763 ++
rs11127484 2 613798 \N t c 0.1176 -0.0447  0.0119 0.0001809 0.1147 -0.0733  0.0273 0.00728 --
rs6719518 2 613935 \N t c 0.8825 0.045 0.0119 0.0001636 0.8853 0.0785 0.0271 0.003737 ++
rs6728726 2 613976 \N t c 0.1165 -0.0465 0.012 0.0001131 0.1129 -0.0792  0.0273 0.003748 --
rs6711012 2 614034 \N c g 0.8826 0.0466 0.0119 0.0000948 0.8853 0.0781 0.0272 0.004065 ++
rs2867123 2 614524 \N c g 0.8824 0.0468 0.012 0.0001021 0.8854 0.0773 0.0271 0.004344 ++
rs2867122 2 614581 \N a c 0.1174 -0.0455 0.0119 0.0001382 0.1144 -0.0784  0.0272 0.003946 --
rs2903492 2 614678 \N a g 0.8824 0.0462 0.0119 0.0001088 0.8857 0.0785 0.0272 0.003868 ++
rs7576635 2 615057 \N t c 0.8826 0.0463 0.0119 0.0001052 0.8857 0.0794 0.0272 0.003524 ++
rs6732471 2 619914 \N a g 0.8494 0.0417 0.011 0.0001457 0.8469 0.0745 0.0246 0.002407 ++
rs5017300 2 621099 \N c g 0.1179 -0.0513  0.0119 0.0000173 0.1149 -0.0771 0.027 0.004227 --
rs7585056 2 621528 \N a g 0.1555 -0.0414 0.011 0.0001626 0.1578 -0.0714  0.0244 0.003392 --
rs11127485 2 622028 \N t c 0.8822 0.0517 0.0119 0.0000149 0.8851 0.0764 0.0268 0.004395 ++
rs12623218 2 622146 \N a t 0.8821 0.0508 0.0119 0.0000209 0.8851 0.056 0.0249 0.0246 ++
rs13012571 2 622550 \N t c 0.8821 0.0515 0.0119 0.000016 0.8849 0.0797 0.0267 0.002836 ++
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Supplementary Table 4, continued

Stage 1 Stage 2
Position Coded Other Coded Coded
SNP Chr (Build 36) Gene allele allele allele freq Beta SE P-value allele freq Beta SE P-value Dir
rs6548238 2 624905 \N t c 0.1285 -0.0501 0.0118 0.0000229 0.1287 -0.0613  0.0266 0.02126 --
rs6755502 2 625721 \N t c 0.1189 -0.0503  0.0119 0.0000252 0.1169 -0.0642  0.0263 0.01457 --
rs13388043 2 627597 \N t c 0.8818 0.0516 0.0119 0.0000154 0.8845 0.0752 0.0271 0.005507 ++
rs13393304 2 627830 \N a g 0.118 -0.0504 0.0119 0.0000242 0.1153 -0.0779  0.0272 0.004138 --
rs7608976 2 24928785 ADCY3 a g 0.8187 0.041 0.0104 0.0000867 0.8129 0.0616 0.0219 0.004969 ++
rs13387729 2 24929630 ADCY3 a g 0.1806 -0.041 0.0104 0.0000867 0.1769 -0.0689  0.0225 0.002207 --
rs916485 2 24935777 ADCY3 t c 0.1754 -0.0398 0.0104 0.0001389 0.1813 -0.0665  0.0221 0.002591 --
rs7567997 2 24950456 ADCY3 t c 0.1819 -0.0377  0.0103 0.000266 0.1878 -0.0653  0.0221 0.003076 --
rs7580081 2 24950576 ADCY3 c g 0.824 0.0384 0.0104 0.0002368 0.8168 0.066 0.0223 0.003066 ++
rs13410999 2 24951443 ADCY3 t c 0.1807 -0.0383  0.0103 0.0002119 0.1868 -0.0661  0.0221 0.002776 --
rs6545776 2 24952861 ADCY3 a c 0.215 -0.0375  0.0097 0.0001106 0.2206 -0.0581  0.0223 0.009233 --
rs2384058 2 24953832 ADCY3 a g 0.1746 -0.0398 0.0106 0.0001622 0.1809 -0.064 0.0223 0.004138 --
rs2033654 2 24956612 ADCY3 a c 0.8184 0.0405 0.0103 0.0000896 0.8198 0.0572 0.0222 0.01013 ++
rs2033653 2 24956950 ADCY3 t c 0.1832 -0.041 0.0103 0.0000732 0.1889 -0.0576 0.022 0.008807 --
rs6545790 2 24962806 ADCY3 a g 0.2122 -0.039 0.0097 0.000058 0.2155 -0.0479  0.0206 0.02039 --
rs6749170 2 24964466 ADCY3 a g 0.2145 -0.0389  0.0097 0.0000606 0.2182 -0.0469  0.0206 0.02311 --
rs1865687 2 24966389 ADCY3 a g 0.7727 0.0409 0.0095 0.0000162 0.7654 0.0731 0.0204 0.0003512 ++
rs7608185 2 24968936 ADCY3 c g 0.7718 0.0394 0.0096 0.0000401 0.7671 0.0728 0.0203 0.0003274 ++
rs6736711 2 24969960 ADCY3 t c 0.7727 0.0408 0.0095 0.000017 0.7656 0.0735 0.0204 0.0003217 ++
rs7586879 2 24970481 ADCY3 t c 0.7729 0.0418 0.0095 0.0000105 0.7672 0.073 0.0203 0.0003118 ++
rs6545800 2 24972389 ADCY3 t c 0.7927 0.0383 0.0098 0.000094 0.7878 0.0687 0.0208 0.0009592 ++
rs6752483 2 24973590 ADCY3 t c 0.7805 0.0363 0.0097 0.0001823 0.7719 0.0675 0.0223 0.002428 ++
rs11683212 2 24973700 ADCY3 t c 0.2276 -0.0398  0.0095 0.0000272 0.2333 -0.0688  0.0204 0.0007485 --
rs6723803 2 24974217 ADCY3 c g 0.7921 0.0377 0.0097 0.0001016 0.7877 0.0691 0.0208 0.0008956 ++
rs6713978 2 24974355 ADCY3 t c 0.2079 -0.0377  0.0097 0.0001016 0.2123 -0.0676  0.0209 0.001233 --
rs6756609 2 24974629 ADCY3 a c 0.7921 0.0377 0.0097 0.0001016 0.787 0.0594 0.0224 0.008043 ++
rs11688665 2 24974672 ADCY3 t g 0.7787 0.0407 0.0097 0.0000272 0.7719 0.0765 0.0207 0.000211 ++
rs4077678 2 24976344 ADCY3 c g 0.1644 -0.0458 0.0109 0.0000252 0.1734 -0.0661  0.0218 0.002382 --
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rs4077679 2 24976356

ADCY3

C

0.2303

-0.0403

0.0095

0.0000216

0.2362

-0.0779

0.0207

0.000162
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Supplementary Table 4, continued

Stage 1 Stage 2
Position Coded Other Coded Coded
SNP Chr (Build 36) Gene allele allele allele freq Beta SE P-value allele freq Beta SE P-value Dir
rs4077680 2 24976446 ADCY3 a g 0.2304 -0.0406  0.0095 0.0000187 0.2365 -0.0736  0.0203 0.0002802 --
rs3903070 2 24976967 ADCY3 c g 0.2079 -0.0382  0.0098 0.000098 0.2123 -0.0688  0.0208 0.000963 --
rs6545807 2 24977862 ADCY3 t c 0.769 0.0399 0.0096 0.0000319 0.764 0.0649 0.0216 0.002688 ++
rs6545808 2 24977892 ADCY3 a c 0.7694 0.0402 0.0095 0.0000226 0.7633 0.0733 0.0203 0.0002965 ++
rs6712981 2 24979734 ADCY3 a g 0.2103 -0.038 0.0097 0.0000894 0.2143 -0.0612  0.0201 0.002269 --
rs6726199 2 24979832 ADCY3 c g 0.7897 0.038 0.0097 0.0000894 0.7853 0.0682 0.0208 0.001068 ++
rs6545809 2 24980219 ADCY3 t c 0.7896 0.038 0.0097 0.0000894 0.7856 0.0519 0.0203 0.01065 ++
rs6706316 2 24981855 ADCY3 c g 0.208 -0.038 0.0097 0.0000894 0.2123 -0.0505 0.0204 0.01344 --
rs10200566 2 24983966 ADCY3 t g 0.1868 -0.0417  0.0102 0.000046 0.1956 -0.0727  0.0216 0.0007582 --
rs11900505 2 24985490 ADCY3 a c 0.2225 -0.035 0.0095 0.0002247 0.2267 -0.0488 0.0199 0.01435 --
rs11676272 2 24995042 ADCY3 a g 0.1656 -0.0429  0.0109 0.0000795 0.1742 -0.0663  0.0286 0.02055 --
rs6752378 2 25003620 \N a c 0.8336 0.0438 0.0108 0.0000473 0.8237 0.0621 0.0231 0.0072 ++
rs10182181 2 25003800 \N a g 0.1673 -0.0427 0.0108 0.000073 0.176 -0.0635 0.0231 0.005949 --
rs2384054 2 25010277 \N t c 0.1562 -0.0413  0.0111 0.0001948 0.1584 -0.0608  0.0228 0.007601 --
rs713587 2 25011785 \N t c 0.84 0.0417 0.011 0.0001457 0.8356 0.0581 0.0234 0.01295 ++
rs1172294 2 25022704 RBJ a g 0.1408 -0.0515 0.0117 0.0000112 0.1399 -0.0566  0.0254 0.02601 --
rs1982200 2 25058931 LOC729723 t c 0.1397 -0.0501 0.0118 0.0000229 0.1397 -0.0566  0.0254 0.02564 --
rs12466350 2 25093473 LOC729723 t c 0.1381 -0.0498 0.0118 0.0000256 0.1392 -0.0547  0.0252 0.03033 --
rs1077492 2 25139939 EFR3B t c 0.1384 -0.0491 0.0118 0.0000333 0.1421 -0.0506  0.0253 0.04583 --
rs483428 2 25158640 EFR3B t c 0.1164 -0.0503 0.0126 0.0000636 0.115 -0.0538  0.0265 0.04218 --
rs1530016 2 25159260 EFR3B t c 0.1179 -0.0471  0.0125 0.0001589 0.12 -0.062 0.0273 0.02286 --
rs2172169 2 43611369 THADA c g 0.4495 -0.0297  0.0079 0.0001663 0.4508 -0.0392  0.0186 0.03552 --
rs6717153 2 43617033 THADA a g 0.5716 0.0313 0.008 0.0000903 0.5749 0.037 0.0172 0.03155 ++
rs10190234 2 43864824 DYNC2LI1 t c 0.1646 0.0405 0.0107 0.0001449 0.1659 0.0462 0.0225 0.03976 ++
rs1835815 2 43884153 DYNC2LI1 t c 0.6591 0.0335 0.0082 0.0000447 0.66 0.0431 0.0181 0.01715 ++
rs17031599 2 43884679 DYNC2LI1 a g 0.6514 0.0359 0.0083 0.0000157 0.6515 0.0401 0.0182 0.02721 ++
rs3792012 2 43887400 DYNC2LI1 a g 0.6608 0.033 0.0082 0.000058 0.6614 0.0453 0.0179 0.01145 ++
rs2278356 2 43893379 ABCG5 a c 0.3398 -0.0313  0.0082 0.0001369 0.3397 -0.0377  0.0181 0.03746 --
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rs1864815 2 43896956
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-0.0334
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Supplementary Table 4, continued

Stage 1 Stage 2
Position Coded Other Coded Coded
SNP Chr (Build 36) Gene allele allele allele freq Beta SE P-value allele freq Beta SE P-value Dir
rs7618262 3 14550447 GRIP2 t c 0.7551 0.0385 0.0098 0.0000864 0.7416 0.0694 0.0201 0.0005479 ++
rs4688562 3 65367862 MAGI1 a t 0.4728 -0.0323  0.0087 0.0002195 0.4696 -0.0453  0.0201 0.0239 --
rs7630511 3 180755175 \N a g 0.1742 0.0379 0.0102 0.0002124 0.1774 0.0692 0.0228 0.002393 ++
rs12492220 3 180761462  ACTL6A a g 0.1719 0.0391 0.0103 0.0001558 0.1759 0.0702 0.0229 0.002151 ++
rs6795642 3 180785574  ACTL6A t g 0.8161 -0.0389  0.0103 0.0001683 0.8172 -0.0653  0.0238 0.006177 --
rs7635877 3 180796981  MRPL47 a g 0.1798 0.0394 0.0103 0.0001386 0.1791 0.0653 0.0238 0.006136 ++
rs9882051 3 180818399 NDUFB5 a t 0.187 0.0404 0.0106 0.0001289 0.1915 0.0442 0.0225 0.04946 ++
rs1401337 3 181920181 \N t g 0.8186 -0.0441  0.0102 0.0000163 0.7996 -0.0468  0.0221 0.03418 --
rs13079982 3 181931334 \N a g 0.1193 0.0515 0.0132 0.0000976 0.1281 0.0875 0.039 0.02491 ++
rs13078931 3 184261635 MCCC1 a g 0.1728 0.0425 0.011 0.0001083 0.1725 0.0513 0.0243 0.03461 ++
rs2348070 4 44177369 \N a g 0.4856 0.0332 0.0078 0.0000198 0.4845 0.0375 0.0175 0.03159 ++
rs13130484 4 44870448 \N t c 0.2461 0.0479 0.009 8.80E-08 0.2422 0.0649 0.0199 0.001099 ++
rs12641981 4 44874640 \N t c 0.2406 0.047 0.0091 2.13E-07 0.2366 0.0637 0.0199 0.001378 ++
rs1581095 4 44874954 \N a c 0.42 0.0421 0.0084 5.74E-07 0.4293 0.0625 0.0202 0.001929 ++
rs10938397 4 44877284 \N a g 0.751 -0.0534  0.0095 1.81E-08 0.7502 -0.0593  0.0238 0.01264 --
rs348495 4 44879199 \N a g 0.6596 -0.048 0.0086 2.70E-08 0.6582 -0.0674  0.0208 0.001192 --
rs348500 4 44881589 \N t c 0.422 0.034 0.0078 0.0000125 0.4184 0.0611 0.0172 0.0003811 ++
rs11100011 4 156939254 GUCY1B3 a t 0.9625 -0.1151  0.0304 0.0001513 0.9498 -0.179 0.0667 0.007236 --
rs922133 4 156947894  GUCY1B3 t g 0.9642 -0.0979  0.0259 0.000157 0.958 -0.136 0.0452 0.002615 --
rs1459854 4 156948690 \N t c 0.9647 -0.1068  0.0266 0.0000613 0.9497 -0.1893  0.0662 0.00423 --
rs10011335 4 156948956 \N t c 0.0352 0.1069 0.0266 0.0000603 0.0502 0.188 0.0662 0.00455 ++
rs10011344 4 156948992 \N a c 0.0327 0.0911 0.024 0.0001455 0.0499 0.189 0.0671 0.004878 ++
rs10014214 4 156949423 \N a g 0.035 0.1084 0.0268 0.0000508 0.0493 0.1913 0.0681 0.004955 ++
rs355168 4 166910942 \N t c 0.8613 0.0524 0.0142 0.0002188 0.8608 0.0655 0.0261 0.01209 ++
rs6858482 4 175185614 \N a g 0.4983 -0.0296  0.0078 0.0001423 0.4892 -0.043 0.0174 0.01331 --
rs1373976 5 13994774 DNAHS5 a g 0.818 0.0452 0.01 6.45E-06 0.8291 0.0497 0.0226 0.02743 ++
rs261973 5 95895183 \N t c 0.7721 -0.0364  0.0095 0.0001245 0.7771 -0.0444  0.0203 0.02902 --
rs750601 5 116825513 \N t c 0.1228 0.0439 0.012 0.0002676 0.1319 0.0697 0.0325 0.03199 ++
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Supplementary Table 4, continued

Stage 1 Stage 2
Position Coded Other Coded Coded
SNP Chr (Build 36) Gene allele allele allele freq Beta SE P-value allele freq Beta SE P-value Dir
rs2033195 5 153489789 \N t c 0.4555 -0.0292  0.0079 0.0002139 0.4503 -0.0468 0.0171 0.006088 --
rs6890277 5 153492593 \N a g 0.4535 -0.0298 0.0078 0.0001282 0.4492 -0.044 0.018 0.01437 --
rs815611 5 153498959 \N a g 0.4409 -0.0284  0.0078 0.0002624 0.4437 -0.057 0.017 0.0008173 --
rs7715256 5 153518086 \N t g 0.6147 -0.041 0.0082 5.87E-07 0.6086 -0.0552  0.0175 0.001626 --
rs7708584 5 153523659 \N a g 0.3162 0.0498 0.0086 8.02E-09 0.3172 0.047 0.0181 0.009354 ++
rs1366219 5 153525891 \N a t 0.3161 0.0498 0.0086 8.02E-09 0.3175 0.0456 0.018 0.01141 ++
rs10052189 5 153535357 \N t c 0.5511 -0.0404  0.0081 6.13E-07 0.552 -0.0471 0.017 0.0056 --
rs2351228 5 153537783 \N a g 0.5513 -0.0401  0.0081 7.42E-07 0.5374 -0.0472 0.017 0.005467 --
rs10038664 5 153550122  GALNT10 a g 0.4306 -0.0302  0.0078 0.0001039 0.4303 -0.0371 0.017 0.02936 --
rs6868044 5 153553772  GALNT10 a c 0.4243 -0.0303  0.0078 0.0000986 0.4362 -0.043 0.017 0.01141 --
rs6580057 5 153555538  GALNT10 t c 0.4241 -0.0304 0.0079 0.0001161 0.4363 -0.0436 0.017 0.01034 --
rs2206277 6 50906485 TFAP2B t c 0.1417 0.0454 0.0113 0.0000586 0.1379 0.0677 0.0255 0.007825 ++
rs6937736 6 97506493 KLHL32 c g 0.2727 -0.0346  0.0086 0.0000614 0.2807 -0.045 0.0187 0.01603 --
rs6937950 6 97506648 KLHL32 a g 0.2727 -0.0346  0.0086 0.0000614 0.2809 -0.0442  0.0189 0.01956 --
rs7769945 6 97507560 KLHL32 a g 0.7263 0.0347 0.0086 0.0000584 0.7098 0.0441 0.019 0.02042 ++
rs13211612 6 97513568 KLHL32 a g 0.2677 -0.0364  0.0087 0.0000312 0.2793 -0.0459  0.0197 0.01992 --
rs17057164 6 97517257 KLHL32 t c 0.6576 0.0393 0.0082 1.68E-06 0.6529 0.0554 0.0189 0.003445 ++
rs11153285 6 97519872 KLHL32 t c 0.3688 -0.0386 0.008 1.38E-06 0.3732 -0.0426  0.0176 0.01535 --
rs10485381 6 97520548 KLHL32 a g 0.6312 0.038 0.008 2.00E-06 0.6189 0.0441 0.0177 0.01267 ++
rs7759572 6 97521856 KLHL32 c g 0.631 0.0387 0.008 1.29E-06 0.6262 0.0425 0.0176 0.0157 ++
rs974417 6 97526319 KLHL32 t c 0.3431 -0.0395  0.0082 1.49E-06 0.357 -0.0526 0.018 0.003466 --
rs2143389 6 97529402 KLHL32 t c 0.3435 -0.0391  0.0082 1.90E-06 0.3572 -0.0524 0.018 0.003658 --
rs6903798 6 139622485 TXLNB t c 0.882 0.0539 0.0139 0.0001003 0.8756 0.0572 0.0289 0.04763 ++
rs11753530 6 170226223 \N t g 0.1346 -0.0425 0.0114 0.0001942 0.1382 -0.051 0.0245 0.03758 --
rs17144816 7 21643483 DNAH11 a t 0.9231 0.0645 0.0175 0.0002245 0.9177 0.1147 0.0495 0.02063 ++
rs2035425 7 41544492 \N a g 0.6356 -0.0307  0.0082 0.0001836 0.649 -0.0432 0.018 0.01614 --
rs7077844 10 90302333 C100rf59 t c 0.8446 0.0552 0.0147 0.0001749 0.8422 0.0822 0.0293 0.005041 ++
rs11819808 11 27637964 BDNF t c 0.241 0.0338 0.0093 0.0002675 0.2274 0.0673 0.0202 0.0008532 ++
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rs7116340 11 84829155 \N a t 0.593 0.0295 0.0079 0.000184 0.5928 0.0406 0.0191 0.03336 ++
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Supplementary Table 4, continued

Stage 1 Stage 2
Position Coded Other Coded Coded
SNP Chr (Build 36) Gene allele allele allele freq Beta SE P-value allele freq Beta SE P-value Dir
rs7108137 11 84925621 \N a g 0.2916 -0.0319  0.0085 0.0001833 0.2863 -0.0413  0.0194 0.03316 --
rs7973811 12 106536792 BTBD11 c g 0.9569 0.0969 0.0238 0.0000457 0.9621 0.1646 0.0833 0.04799 ++
rs1788062 13 95425793 UGCGL2 t g 0.8024 -0.0362  0.0097 0.0001899 0.7978 -0.0438 0.022 0.04673 --
rs10150332 14 79006717 NRXN3 t c 0.6072 -0.0344  0.0083 0.0000351 0.6077 -0.0446  0.0184 0.01522 --
rs7156625 14 79012400 NRXN3 a g 0.3598 0.0342 0.0085 0.0000605 0.3743 0.0359 0.0179 0.04504 ++
rs17763953 14 79038947 NRXN3 t c 0.256 -0.0335 0.0091 0.0002177 0.2611 -0.0409  0.0195 0.03635 --
rs12593784 15 44667342 \N t c 0.066 0.0637 0.0163 0.0000938 0.0691 0.061 0.0308 0.04788 ++
rs4506844 15 70296192 PKM2 t c 0.4656 0.0296 0.0078 0.0001423 0.4592 0.0454 0.0217 0.03609 ++
rs1421085 16 52358455 FTO t c 0.8865 -0.0602  0.0153 0.0000878 0.9036 -0.1046  0.0405 0.00973 --
rs1558902 16 52361075 FTO a t 0.1134 0.0658 0.0128 2.69E-07 0.1122 0.0805 0.0266 0.002503 ++
rs3751812 16 52375961 FTO t g 0.1118 0.0676 0.0126 7.67E-08 0.0996 0.0618 0.0292 0.03428 ++
rs9941349 16 52382989 FTO t c 0.1866 0.044 0.01 0.0000113 0.1798 0.0488 0.0223 0.0288 ++
rs9931494 16 52384680 FTO c g 0.8163 -0.047 0.0101 3.46E-06 0.8168 -0.0504  0.0223 0.02402 --
rs17817964 16 52385567 FTO t c 0.1168 0.0739 0.0124 2.27E-09 0.1123 0.0675 0.027 0.01249 ++
rs12149832 16 52400409 FTO a g 0.1185 0.0716 0.0126 1.25E-08 0.1152 0.0714 0.0263 0.006545 ++
rs11642841 16 52402988 FTO a c 0.1221 0.071 0.0132 7.79E-08 0.1184 0.0812 0.0267 0.002361 ++
rs1075184 17 67363529 \N a c 0.7837 0.0434 0.0114 0.0001416 0.7872 0.1015 0.0287 0.0003945 ++
rs1539952 18 55917492 \N a g 0.7811 -0.0573  0.0094 1.00E-09 0.7779 -0.0419  0.0205 0.04078 --
rs6567160 18 55980115 \N t c 0.793 -0.0621  0.0098 2.41E-10 0.7768 -0.045 0.021 0.03235 --
rs492443 18 56009782 \N a g 0.5051 -0.0294  0.0078 0.0001578 0.5093 -0.0458 0.0176 0.009077 --
rs11663816 18 56027207 \N t c 0.8912 -0.0559  0.0125 7.38E-06 0.8881 -0.0594  0.0274 0.03034 --
rs12964203 18 56054584 \N t c 0.8931 -0.0621  0.0126 7.92E-07 0.8837 -0.0628  0.0277 0.02331 --
rs2168708 18 56058291 \N t g 0.1069 0.0622 0.0126 7.60E-07 0.1105 0.0546 0.0267 0.04043 ++
rs2287019 19 50894012 QPCTL t c 0.1165 -0.0659  0.0149 0.0000101 0.1132 -0.0579  0.0288 0.04419 --
rs6039485 20 9448584 C200rf103 t c 0.3568 -0.0343 0.009 0.0001277 0.3489 -0.0435 0.0197 0.02739 --
rs6014231 20 53009476 \N a g 0.1642 -0.0418 0.0104 0.0000629 0.1604 -0.0468 0.0234 0.04563 --
rs6023745 20 53009511 \N t g 0.8358 0.0418 0.0104 0.0000629 0.8398 0.0469 0.0234 0.04505 ++
rs990571 20 53010252 \N t c 0.1635 -0.0412  0.0104 0.0000801 0.1579 -0.0471  0.0222 0.03396 --
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Supplementary Table 4, continued

Stage 1 Stage 2
Position Coded Other Coded Coded
SNP Chr (Build 36) Gene allele allele allele freq Beta SE P-value allele freq Beta SE P-value Dir
rs6014233 20 53011496 \N a g 0.164 -0.0417 0.0104 0.0000655 0.1593 -0.0464  0.0234 0.04698 --
rs878694 20 53011629 \N c g 0.836 0.0417 0.0104 0.0000655 0.8407 0.0465 0.0234 0.04652 ++
rs6014234 20 53012830 \N a c 0.164 -0.0417 0.0104 0.0000655 0.1593 -0.0464  0.0234 0.04678 --
rs6069071 20 53014114 \N a g 0.8363 0.041 0.0104 0.0000867 0.8416 0.0473 0.0234 0.0433 ++
rs991212 20 53014846 \N a g 0.1632 -0.0419 0.0104 0.0000604 0.1581 -0.0468 0.0234 0.04526 --
rs135571 22 44907872 \N a g 0.3981 -0.0399  0.0097 0.000039 0.4037 -0.0461  0.0197 0.0195 --
rs6520141 22 48674349 \N a g 0.3481 -0.0305 0.0083 0.000244 0.3549 -0.0403 0.018 0.02521 --

SNP, single nucleotide polymorphism; Chr, chromosome; SE, standard error; Dir, direction of effect
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Supplementary Table 5. Study- and stage-specific results for novel BMI SNP rs102618782
discovered via meta-analysis of the top 1500 African ancestry BMI hits with GWAS data of
European ancestry®

Study | N° | BSE) | p-value
African ancestry

African ancestry Stage 1 39,101 0.0301 (0.0080) 1.66E-04
African ancestry Stage 2 6,817 0.0170 (0.0174) 0.3302

African ancestry Stage 3 25,308 0.0290 (0.0089) 1.01E-03
African ancestry Stages 1+2 45,918 0.0278 (0.0073) 1.30E-04
African ancestry Stages 1+2+3 71,226 0.0280 (0.0056) 4.57E-07
GIANT (European ancestry)

GIANT | 123,706 | 0.0453(0.0107) | 2.21E-05
Combined (African + European)

GIANT + African ancestry

(S1+52) 169,624 0.0333 (0.0060) 2.95E-08
GIANT + African ancestry

(S1+82+S3) 194,931 0.0320 (0.0050) 1.23E-10

®SNP rs10261878 is on chromosome 7, position (Build 36) 25917070; effect/other alleles C/A; effect
allele frequencies 0.94 (GIANT)/0.44 (S1 African descent); MIR148A is closest gene (~72 kb away);
bEuropean ancestry data from the GIANT consortium®®; °Ns reported reflect individuals with data for SNP
rs10261878 (may differ from total stage-specific sample size); S\P, single nucleotide polymorphism; 3 (heta estimate)

reported ininverse-normally transformed units; SE, standard error
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Supplementary Table 6. Generalization of two novel and one suggestive SNPs discovered through African ancestry GWAS in
individuals of European and Asian ancestry

African ancestry® European ancestry” Asian ancestry®
Explaine Explaine Explaine
Alleles d d d
SNP (effect/other EAF variance variance variance
(Locus) ) (AA,EA,AS)" N B (SE) P (%)° N B (SE) P (%) N B (SE) P (%)

rs7708584 0.31,0.42,0.9 0.040 3.37E- 1.20E-
gGALNT10 A/G o 6 o 70373 (0:006) '11 0.07% 123,864 | 0.021 (0.0047) '05 0.02% 68,906 | 0.048 (0.016) | 0.002 0.02%
stiﬁf;;) o 00508508 | 71387 (8:8823) 0895 | 004% | 123860 (gjgggg) 045 | 001% | 68914 | 0.015(0.006) | 0.023 | 0.01%
rs1026187
8 0.44,0.94,0.9 0.028 4.57E- 0.0453 2.21E- -0.030
(MIR148A/ CIA 6 71226 (0.006) 07 0.04% 123,706 (0.0107) 05 0.02% 60,063 (0.015) 0.053 0.01%
NFE2L3)
Sum of variance explained 0.15% 0.05% 0.03%

®African ancestry BMI results from Stage 1+Stage2+Stage3; bEuropean ancestry results from GIANT 30; “Asian ancestry results from meta-analysis of 31’32; 9African ancestry (AA) effect
allele frequency from Stage 1, European ancestry (EA) effect allele frequency from 30, Asian ancestry (AS) effect allele frequency from
calculated using the formula 2f(1-f)*az, where f is the frequency of the variant and a is the additive effect of the variant (see reference 33), African ancestry values taken from Stage

1+2+3; AA, African ancestry; EA, European ancestry, AS, Asian ancestry; EAF, effect allele frequency
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Supplementary Table 7. Associations of two novel and one suggestive SNPs discovered through African ancestry GWAS in
3751 African American children from the Pediatric Research Consortium (PeRC) at the Children’s Hospital of Philadelphia.

Alleles Directionally
SNP Locus (effect/other) EAF B (SE) P consistent?
rs7708584 GALNT10 AIG 0.30 0.0461 (0.0253) 0.0686 Yes
rs974417 KLHL32 CIT 0.65 0.0212 (0.0245) 0.3853 Yes
rs10261878 MIR148A/NFE2L3 C/IA 0.42 0.0056 (0.0232) 0.8091 Yes
EAF, effect allele frequency
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Supplementary Table 8. Two novel and one suggestive SNPs for BMI discovered through
African ancestry GWAS, adjusted and unadjusted for local ancestry estimates in ARIC,
CARDIA, JHS, MESA, WHI, AABC and AAPC studies (n=27,011, 69% of stage 1 sample)

Pre-adjustment Post-adjustment
SNP Locus Alleles B (SE) p-value B (8K p-value
rs7708584 GALNT10 AIG 0.0535 2.97E-08 0.0647 2.64E-08
(0.0097) (0.0116)
rs974417 KLHL32 CIT 0.0446 1.36E-06 0.0441 6.59E-04
(0.0092) (0.0129)
rs10261878 MIR148A/NFE2L3 | C/A 0.0341 (0.009) | 1.48E-04 0.0466 2.90E-04
(0.0129)
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Supplementary Table 9. BMI association results for the two novel and one suggestive
variants stratified by the number of European chromosomes in each region

Alleles No. of Eur
SNP (test/reference) chr N B (SE) P-value
rs7708584 AG 2 6221 0.0728 (0.017) 2.1E-05
1 6524 0.0503 (0.021) 0.015
0 9030 0.0564 (0.22) 0.012
Test of heterogeneity p=0.71
rs974417 T/C 2 3964 -0.0228 (0.07) 0.74
1 8042 -0.0395 0.085
(0.023)
0 9766 -0.0315 0.04
(0.015)
Test of heterogeneity p=0.75
rs10261878 AIC 2 1732 -0.1131 (0.12) 0.36
1 8116 -0.0456 0.06
(0.024)
0 11927 -0.0337 0.024
(0.015)

Test of heterogeneity p=0.95
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Supplementary Table 10. P-values for the association of the two novel and one suggestive SNPs discovered through African
ancestry GWAS with waist circumference and waist-hip ratio (unadjusted and adjusted for BMI) using data from the COGENT
African ancestry waist consortium (N~20,000) and with height using data from the African Ancestry Height Consortium (N

~37,000)
Alleles Waist Circumference Waist-Hip Ratio

SNP (locus) (effect/other) Unadjusted Adjusted for BMI Unadjusted Adjusted for BMI Height
rs7708584 A/G 1.14E-04 0.892 0.0953 0.8375 0.1984
(GALNT10)

rs974417 (KLHL32) CIT 9.20E-06 0.4881 0.0569 0.9365 0.811
rs10261878

(MIR148A/NFE2L3) C/A 4 .97E-04 0.1747 0.1272 0.5278 0.0708
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Supplementary Table 11. Pleiotropy analysis of the two novel and one suggestive variants in meta-analyses of GWAS for 13

related traits

rs7708584 rs974417 rs10261878
GALNT10 KLHL32 MIR148A/NFE2L3
Direction of Direction of Direction of
effect for A P- effect for C P- effect for C
Phenotype Reference P-value allele® value allele® value allele®
Waist-Hip Ratio Heid et al, Nature Genetics, 2010 0.72 + 0.01 + 0.91 +
Height Lango Allen et al. Nature 2010 0.30 - 0.41 - 0.93 +
Systolic BP Georg B. Ehret et al. Nature 2011 0.26 + 0.85 + 0.03 +
Diastolic BP Georg B. Ehret et al. Nature 2011 0.10 + 0.47 - 0.19 +
HDL-Cholesterol Teslovich et al. Nature 2010 0.10 - 0.99 + 0.64 -
LDL -Cholesterol  Teslovich et al. Nature 2010 0.32 + 0.29 + 0.005 +
Total cholesterol Teslovich et al. Nature 2010 0.65 - 0.31 + 0.14 +
Triglycerides Teslovich et al. Nature 2010 0.99 + 0.64 + 0.34 -
Fasting glucose Saxena R et al. Nature Genetics 0.54 + 0.80 - 0.002 +
2010
2 hr glucose Dupuis J et al. Nature Genetics 2010 0.36 - 0.02 - 0.90 -
Fasting Insulin Dupuis J et al. Nature Genetics 2010 0.08 + 0.03 - 0.25 +
HOMA-B Dupuis J et al. Nature Genetics 2010 0.44 + 0.37 - 0.60 -
HOMA-IR Dupuis J et al. Nature Genetics 2010 0.21 + 0.10 - 0.38 +
®BMl-increasing allele
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Supplementary Table 12. Associations across populations of European ancestry, African ancestry, and Asian ancestry with the 36 previot

Nature Genetics: doi:10.1038/ng.2608

European ancestry® African ancestry®
Prox Allele Explaine
yr s EAF® d Explained
(CEU | Ch | (effect (CEU, AA, variance variance
Locus SNP ) r | /other) CHB+JPT) N B (SE) P (%)° N B (SE) P (%) N
AIG 198,380 0.0351 1.61E- 0.055% | 38,921 | 0.0045 (0.0078) 0.563 1.01E- -
NEGR1 rs2815752 1.0 1 AIG 0.67, 0.54, 0.90 - (0.0036) 22 -- -- - - 03% 64,401
rs2568958 (Asian proxy) 0.68, 0.54, 0.90 - - -
1 AIG 227,900 0.0240 8.16E- 0.028% | 39,094 -0.0074 0.361 2.46E- 64,401
TNNI3K rs1514175 0.41, 0.66, 0.82 (0.0032) 14 (0.0081) 03%
1 C/IA 243,013 0.0198 3.68E- 0.019% | 39,088 | 0.0031 (0.0078) 0.690 4.71E- 64,401
PTBP2 rs1555543 0.43, 0.43,0.11 (0.0032) 10 04%
G/A 179,414 0.0470 3.56E- 0.089% | 38,899 | 0.0571(0.0090) | 1.80E- -
SEC16B | rs543874 0.97 1 TIG 0.28, 0.25,0.18 - (0.0047) 23 - - - 10 0.122% 64,401
rs574367 (Asian proxy) 0.26,0.11,0.18 -- -- -- --
rs2867125 CIT 197,806 0.0681 2.77E- 0.112% | 38,994 | 0.0450(0.0119) | 1.64E- -
TMEM18 | rs11127485 (Asian 0.95 2 TIC 0.86, 0.88, 0.91 - (0.0046) 49 - - - 04 0.0428% 64,401
proxy) 0.86, 0.88, 0.90 -- -- -- --
2 CIT 230,748 0.0309 6.17E- 0.048% | 38,764 | 0.0378 (0.0111) | 6.50E- 64,401
RBJ rs713586 0.51, 0.84, 0.51 (0.0032) 22 04 0.0384%
T/IC 0.33,--,0 242,807 0.0242 1.79E- 0.026% - - - -
FANCL rs887912 1.0 2 CIT 0.33,0.09,0 - (0.0034) 12 - 38,630 -0.0054 0.695 4.78E-
rs2192497 (AA proxy) -- -- (0.0138) 04%
CIT 0.18,--,0 209,068 0.0282 1.35E- 0.024% - - - -
LRP1B rs2890652 0.70 2 CIT 0.12,0.22,0 - (0.0044) 10 - 39,135 -0.0004 0.966 5.49E-
rs1533942 (AA proxy) -- -- (0.0094) 06%
3 G/A 237,404 0.0260 3.94E- 0.024% | 37,375 | 0.0070(0.0169) | 0.6796 5.53E-
CADM2 rs13078807 0.23, 0.06,0 (0.0039) 11 04%
T/IA 196,221 0.0405 1.69E- 0.044% | 39,136 | 0.0424 (0.0102) | 3.42E- -
ETV5 rs9816226 0.85 3 CIT 0.84, 0.80, 1 - (0.0046) 18 - - - 05 0.0575% 64,401
rs7647305 (Asian proxy) 0.79, 0.61, 0.97 -- -- -- --
4 G/A 197,008 0.0423 3.78E- 0.089% | 38,221 | 0.0534 (0.0095) | 1.81E- 64,401
GNPDA2 | rs10938397 0.45, 0.25, 0.28 (0.0036) 31 08 0.107%
SLC39A 4 TIC 245,378 0.0512 1.50E- 0.043% 19,615 | 0.0530 (0.0431) 0.218
8 rs13107325 0.09, 0.02,0 (0.0069) 13 0.011%
FLJ3577 5 TIG 231,729 0.0241 2.17E- 0.026% | 39,110 | 0.0021 (0.0077) 0.784 64,401
9 rs2112347 0.67, 0.49, 0.47 (0.0033) 13 2.2E-04%
5 AIC 241,999 0.0192 1.97E- 0.018% | 21,202 | 0.0139(0.0141) 0.323 6.18E-
ZNF608 rs4836133 0.48, 0.80, 0.23 (0.0032) 09 03%
5 C/IA 123,864 0.0150 0.0014 0.011% | 39,120 | 0.0262 (0.0079) | 8.95E- 64,401
PCSK1 rs261967 0.39, 0.40, 0.47 (0.0047) 04 0.0329%
6 G/A 249,777 0.0208 3.02E- 0.014% | 39,142 | 0.0060 (0.0078) 0.441 1.79E- 64,401
NUDT3 rs206936 0.20, 0.53, 0.47 (0.0038) 08 03%
6 G/A 195,776 0.0418 2.90E- 0.026% | 38,725 | 0.0510(0.0128) | 6.68E- 64,401
TFAP2B | rs987237 0.08, 0.10, 0.13 (0.0045) 20 05 0.0468%
6 CIT 123,852 0.0172 0.0047 0.007% | 39,121 | 0.0110(0.0092) | 0.2301 4.29E- 64,401
CDKAL1 | rs2206734 0.87,0.77,0.54 (0.0061) 03%
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9 G/A 216,916 0.0257 2.65E- 0.030% | 39,117 | 0.0374 (0.0103) | 2.98E- 64,401
LRRN6C | rs10968576 0.36, 0.17,0.23 (0.0035) 13 04 0.0395%
9 C/IA 123,853 0.0033 0.4937 | 0.0005% | 39,096 | 0.0028 (0.0081) | 0.7296 3.66E- 64,401
KLF9 rs11142387 0.55, 0.37,0.44 (0.0048) 04%
CIT 0.59, --, 0.51 249,791 0.0183 2.80E- 0.016% - - - - 64,401
RPL27A rs4929949 1.0 11 G/A 0.60, 0.41, 0.51 - (0.0031) 09 - 38,882 | 0.0012 (0.0079) 0.879 6.97E- -
rs9300092 (AA proxy) -- -- 05%
AT 204,158 0.0445 4.69E- 0.072% | 37,781 | 0.0576 (0.0157) | 2.37E- -
BDNF rs10767664 077 | 11 G/A 0.76,0.91, 0.54 - (0.0042) 26 - - - 04 0.0543% | 64,401
rs6265 (Asian proxy) 0.81, 0.96, 0.54 -- -- -- --
11 TIC 0.0256 1.59E- 2.72E-
MTCH2 rs3817334 0.41,0.27,0.38 | 191,943 (0.0036) 12 0.032% | 39,049 | 0.0083 (0.0087) 0.342 03% 64,401
12 AIG 200,064 0.0303 1.82E- 0.043% | 38,918 | 0.0470(0.0102) | 4.37E- 64,401
FAIM2 rs7138803 0.37,0.18,0.43 (0.0036) 17 06 0.0652%
13 G/A 198,577 0.0258 9.48E- 0.026% | 39,127 | 0.0010 (0.0103) 0.923 64,401
MTIF3 rs4771122 0.27,0.20,0.18 (0.0042) 10 3.2E-05%
14 TIC 241,667 0.0554 5.76E- 0.018% | 38,217 -0.0041 0.655 7.06E-
PRKD1 rs11847697 0.03,0.70, 0 (0.0085) 11 (0.0092) 04%
14 CIT 183,022 0.0296 2.75E- 0.035% | 38,218 | 0.0344 (0.0083) | 3.51E-
NRXN3 rs10150332 0.27,0.39,0 (0.0044) 11 05 0.0563%
15 G/A 227,950 0.0347 1.19E- 0.037% | 39,130 | 0.0281 (0.0080) | 4.40E- 64,401
MAP2K5 | rs2241423 0.81, 0.63,0.45 (0.0039) 18 04 0.0368%
16 CIT 239,715 0.0435 2.91E- 0.048% | 37,955 | 0.0125(0.0148) 0.399 2.56E-
GPRC5B | rs12444979 0.85,0.91, 1 (0.0046) 21 03%
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Supplementary Table 12, continued

European ancestry® African ancestry®
Prox Allele Explaine
y s EAF* d Explained
(CEU | Ch | (effect (CEU, AA, variance variance
Locus SNP ) r | /other) CHB+JPT) N B (SE) P (%)° N B (SE) P (%) N
T/IC 0.0325 1.88E- 0.049%

SH2B1 rs7359397 0.99 16 AIG 0.37,0.09,0.16 | 204,309 (0.0035) 20 -- 18,554 | 0.0531 (0.0199) 0.008 0.0462% --
rs4788102 (Asian proxy) 0.36, 0.27,0.16 -- -- -- -- -- -- -- 64,401
rs1558902 AT 192,344 0.0851 4 8E- 0.360% | 39,086 | 0.0658 (0.0128) | 2.69E- --

FTO rs17817449 (Asian 0.93 16 GIT 0.46,0.11,0.15 - (0.0037) 120 - - -- 07 0.0848% 64,401
proxy) 0.45, 0.40, 0.15 - - - -

16 CIT 123,662 0.0286 0.0095 0.013% | 38,909 | 0.0369 (0.0132) | 0.0052 64,401

GP2 rs12597579 0.91, 0.90, 0.77 (0.0110) 0.0245%

AIC 203,600 0.0557 6.43E- 0.113% | 38,848 | 0.0001 (0.0083) 0.990 4. 42E- --

MC4R rs571312 1.0 18 CIT 0.24,0.33,0.13 -- (0.0041) 42 -- -- - -- 07% 64,401
rs6567160 (Asian proxy) 0.23,0.21,0.13 -- -- --

19 G/A 192,872 0.0224 3.01E- 0.022% | 37,592 | 0.0002 (0.0107) 0.985 1.13E- 64,401

KCTD15 | rs29941 0.67, 0.83, 0.27 (0.0038) 09 06%

19 CIT 194,564 0.0370 1.88E- 0.031% | 38,140 | 0.0659 (0.0149) | 1.01E- 64,401

QPCTL rs2287019 0.87, 0.88, 0.82 (0.0045) 16 05 0.0917%

TMEM16 19 AIG 233,512 0.0249 1.64E- 0.028% | 39,062 | 0.0189 (0.0102) 0.065 64,401

0 rs3810291 0.66, 0.20, 0.17 (0.0035) 12 0.0114%

Sum of explained variance 1.674% 0.993%

30, b

®European ancestry results from GIANT population published in Speliotes et al, 2010

; "African ancestry results from Stage 1; “Asian ancestry results from Wen et all, 2012 (Stage 1+2)32 and Okad:

according to European population, frequency for African ancestry (AA) from Stage 1, frequency for European ancestry (CEU) and Asian ancestry (CHB+JPT) from HapMap; “The total fraction of vari
formula 2f(1-f)*az, where f is the frequency of the variant and a is the additive effect of the variant (see reference 33); SNP, single nucleotide polymorphism; Chr, chromosome; EAF, effect allele fr¢

estimate)reportedininverse-normally transformed wnits; SE standard error

Nature Genetics: doi:10.1038/ng.2608

66



Supplementary Table 13. Index SNP from referent population (listed first) and stronger marker (“alternative SNP”, listed
second) of the index SNP in African ancestry GWAS data as identified by lowest p-value within 500 kb on either side of the index
SNP

European ancestry“| African ancestry®
Locus- Explained
Alleles EAF Position Specifi variance
Ch r (effect/other (EA, (Build c (%)
Region r SNP? rYEUR | AFR ) AA)° 36) Alpha° N Beta (SE) P-value N Beta (SE) P-value
rs1555543 C/A 0.59, 9671738 24301 0.0198 3 69E-10 39088 | 0.0031 (0.0078) 0.6903 0.01%
PTBP2 | 1 040 | 0.09 e o 0.002 < (007
rs1256249 c/G 0.37, 9672008 12379 0.0203 2 55E-05 35940 | 0.0482 (0.0150) | 1.34E- 0.04%
9 0.09 4 1 (0.0048) ) 03 i
rs2867125 o 0.83, 612827 19780 0.0681 2 77E-49 38994 | 0.0450 (0.0119) | 1.64E- 0.04%
TMEM1 2 0.99 1.00 0.88 0,003 6 (0.0046) 04
8 ’ ’ 0.82, ’ 12385 0.0592 : 39002 | 0.0612(0.0129) | 2.05E- o
rs1320330 GIT 0.90 612225 6 (0.0062) 1.31E-21 06 0.07%
rs713586 o 0.46, 2501151 23074 0.0309 6.17E-22 38764 | 0.0378(0.0111) | 6.50E- 0.04%
RBJ 2 054 | 031 U Z 0.002 & (007 L
rs7586879 ’ ' TIC 0.34, 2497048 ’ 12385 0.0194 8.50E-05 38948 | 0.0418 (0.0095) | 1.05E- 0.06%
0.77 1 2 (0.0049) : 05 e
rs206936 G/A 0.21, 3441084 24977 0.0208 3.02E-08 39142 | 0.0060 (0.0078) 0441 001%
NUDT3 | 6 062 | 0.10 0.53 ’ 0.004 7 (0.0038)
rs3798554 ' ' o 0.13, 3437666 ' 12385 0.0222 1.82E-03 39142 | 0.0357 (0.0112) | 1.42E- 0.03%
0.14 2 6 (0.0071) ) 03 o
rs1076766 AT 0.79, 2768256 20415 0.0445 4.69E-26 37781 | 0.0576 (0.0157) | 2.37E- 0.05%
BONF | 11 |2 091 | 040 il Z 0.003 & (00 7 04
rs1050108 TIC 0.79, 2762668 12384 0.0414 1 54E-12 38745 | 0.0808 (0.0157) | 2.51E- 0.09%
7 0.93 4 5 (0.0059) ) 07 U
rs1558902 AT 0.42, 5236107 19234 0.0851 4.74E- 39086 | 0.0658 (0.0128) | 2.69E- 0.09%
ETO 16 093 0.89 0.11 5 0,003 4 (0.0037) 120 07
rs1781796 ' ’ TIC 0.41, 5238556 ' 12386 0.0779 1.03E-58 39080 | 0.0739(0.0124) | 2.28E- 0.129%
4 0.12 7 0 (0.0048) ) 09 en
rs571312 AIC 0.23, 5599074 20360 0.0557 6.43E-42 38848 | 0.0001 (0.0083) 0.9904 4.420E-
MC4R 18 10 003 0.33 9 0.001 0 (0.0041) 07%
16567160 ’ ’ o 0.24, 5598011 ’ 16706 0.0552 1.24E-32 39103 | 0.0621 (0.0098) | 2.41E- 0.13%
0.21 5 6 (0.0046) : 10 e
Sum of explained variance in individuals of African ancestry using index SNP 0.22%
Sum of explained variance in individuals of African ancestry using stronger marker of the index SNP 0.53%

®All reference index SNPs from population of European ancestry 30; bEuropean ancestry (EA) allele frequencies from Speliotes et al., 2010 30, African ancestry (AA) allele
frequencies from Stage 1; Significance criteria for each region that is based on the number of tag SNPs in the HapMap YRI population that capture (r220.8) all common SNPs
(MAF=>0.05) that were correlated with the index signal in the HapMap CEU; dEuropean ancestry results from Speliotes et al, 201030; ®African ancestry results from Stage 1; The
total fraction of variance explained was calculated using the formula 2f(1-f)*az, where f is the frequency of the variant and a is the additive effect of the variant (see reference

33). Criteria for inclusion: (1) r’ between index and alternative SNPs >0.4 in referent population, and (2) p-value in African ancestry GWAS at least one order of magnitude
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smaller for alternative SNP vs. index SNP. Chr, chromosome; EA, European ancestry; AA, African ancestry; EAF, effect allele frequency. Variant p-values for heterogenetity of
effect by study were all >0.1.
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Supplementary Table 14. Associations between the three BMI SNPs and cis gene

expression (cis-eQTLs) in liver, adipose and brain tissues.

. Gene symbol for . Effe