
Meta-analysis with within-study GC correction based on all SNPs	   Meta-analysis with within-study GC correction based on 4,319 SNPs 
previously associated with QT-interval (null set)	  

With a 2nd among-study GC correction	  

15	  previous	  (updated)	  

GWAS	  (nmax	  =	  37,674)	  	  
AGES	   EU	  
Amish	   EU	  
CHS	   EU	  
CoLaus	   EU	  
EPIC	   EU	  
ERF	   EU	  
RS	  I	   EU	  
FamHS	   EU	  
Fenland	   EU	  
FRAM	   EU	  
GOOD	   EU	  
KORA	  S3	   EU	  
KORA	  S4/F4	   EU	  
LOLIPOP	   EU	  +	  IA	  
TWINS	  UK	   EU	  

28	  new	  GWAS	  (nmax	  =	  38,475)	  
BASEII	   EU	   MAP	   EU	  
BLSA	   EU	   MrOS	   EU	  
BPROOF	   EU	   ORCADES	   EU	  
CROATIA_Vis	   EU	   PIVUS	   EU	  
COROGENE	   EU	   PREVEND	   EU	  
DESIR	   EU	   QFS	   EU	  
Fels	   EU	   RISC	   EU	  
H2000	   EU	   RS	  III	   EU	  
HABC	   EU	   SHIP-‐TREND	   EU	  
HBCS	   EU	   SHIP	   EU	  
HERITAGE	   EU	   SOF	   EU	  
JohnstonCounty	   EU	  +	  AA	   SORBS	   EU	  
KoGES	   EA	   ULSAM	   EU	  
MALE_GOYA	   EU	   YFS	   EU	  

13	  Metabochip	  studies	  	  
(n	  max=	  24,582)	  

DESIR	   EU	  
DILGOM	   EU	  
Ely	   EU	  
EPIC-‐Norfolk	   EU	  
Fenland	   EU	  
HEALTH	   EU	  
INVNORM_GXE	   AA	  
INVNORM_SPT	   AA	  
KORA_F3	   EU	  
KORA_S4	   EU	  
Leipzig-‐Adults	   EU	  
METSIM	   EU	  
Whitehall	   EU	  

All	  ancestry	  sex-‐combined	  (nmax):	   76,137	   European	  sex-‐combined	  (nmax):	   65,831	  
All	  ancestry	  men	  (nmax):	   39,119	   European	  men	  (nmax):	   31,457	  
All	  ancestry	  women	  (nmax):	   37,674	   European	  women	  (nmax):	   35,030	  

All	  ancestry	  sex-‐combined	  (nmax):	   24,582	   European	  sex-‐combined	  (nmax):	   23,469	  
All	  ancestry	  men	  (nmax):	   13,299	   European	  men	  (nmax):	   12,973	  
All	  ancestry	  women	  (nmax):	   11,283	   European	  women	  (nmax):	   10,496	  

Joint	  GWAS+MC	  Meta-‐Analysis	  
All	  ancestry	  sex-‐combined	  (nmax):	   100,716	   European	  sex-‐combined	  (nmax):	   89,297	  
All	  ancestry	  men	  (nmax):	   52,416	   European	  men	  (nmax):	   44,429	  
All	  ancestry	  women	  (nmax):	   48,956	   European	  women	  (nmax):	   45,525	  

Supplementary Figures 

Supplementary Figure 1. Study design and participating cohorts. Counts represented the maximum number in the 
respective strata of analysis. EU: European or European American, IA: Indian Asian, AA: African American, EA: Eastern Asian. 1



A	  

B	  

Supplemental Figure 2. Summary plots of all-ancestry sex-combined body fat 
percentage meta-analysis. A. Quantile-quantile plot of SNP associations. All SNPs were 
plotted in black; after removing all SNPs within 500 kb of the previously reported loci, the 
remaining SNPs were plotted in green; and after removing all SNPs within 500 kb of the 
previously reported loci and also novel loci, the remaining SNPs were plotted in purple. The 
genomic control value (λGC) was 1.002. The uniform null distribution was marked with a 
solid black line. B. Manhattan plot of association statistics (-log10(P values)) showing 
previously reported loci in blue and novel loci in red. 

2



A	   B	  

C	  

Supplemental Figure 3. Summary plots of all-ancestry sex-specific body fat 
percentage meta-analysis. A. Quantile-quantile plot of SNP associations for men-specific 
meta-analysis (λGC = 1.002). B. Quantile-quantile plot of SNP associations for women-
specific meta-analysis (λGC = 1.001). All SNPs were plotted in black; after removing all 
SNPs within 500 kb of the previously reported loci, the remaining SNPs were plotted in 
green; and after removing all SNPs within 500 kb of the previously reported loci and also 
novel loci, the remaining SNPs were plotted in purple. The uniform null distribution was 
marked with a solid black line. C. Manhattan plot of association statistics (-log10(P values)) 
for men and women. Previously reported loci were in blue, and novel associations identified 
in the sex-specific analysis were in red.  

3



A	  

B	  

Supplemental Figure 4. Summary plots of European sex-combined body fat 
percentage meta-analysis. A. Quantile-quantile plot of SNP associations. All SNPs were 
plotted in black; after removing all SNPs within 500 kb of the previously reported loci, the 
remaining SNPs were plotted in green; and after removing all SNPs within 500 kb of the 
previously reported loci and also novel loci, the remaining SNPs were plotted in purple. 
The genomic control value (λGC) was 1.006. The uniform null distribution was marked 
with a solid black line. B. Manhattan plot of association statistics (-log10(P values)) 
showing previously reported loci in blue and novel loci in red. 

4



A	   B	  

C	  

Supplemental Figure 5. Summary plots of European sex-specific body fat percentage 
meta-analysis. A. Quantile-quantile plot of SNP associations for men-specific meta-analysis 
(λGC = 1.001). B. Quantile-quantile plot of SNP associations for women-specific meta-
analysis (λGC = 1.003). All SNPs were plotted in black; after removing all SNPs within 500 
kb of the previously reported loci, the remaining SNPs were plotted in green; and after 
removing all SNPs within 500 kb of the previously reported loci and also novel loci, the 
remaining SNPs were plotted in purple. The uniform null distribution was marked with a solid 
black line. C. Manhattan plot of association statistics (-log10(P values)) for men and women. 
Previously reported loci were in blue, and novel associations identified in the sex-specific 
analysis were in red.  

5
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Supplemental Figure 6. Regional plots of the 12 identified loci that reached genome-
wide significant association with body fat percentage in all-ancestry analyses (sex-
combined: A-I, K; in men for the PLA2G6 loci: L; and in women for the CRTC1 loci: J). 
Each symbol represents the significance (P value on a −log10 scale) of a SNP with body fat 
percentage as a function of the SNP’s genomic position (NCBI Build 36). For each locus, 
the index SNP is represented in the purple color. The color of all other SNPs indicates LD 
with the index SNP (estimated by CEU r2 from the HapMap Project data Phase II CEU). 
Recombination rates are also estimated from International HapMap Project data, and gene 
annotations are obtained from the UCSC Genome Browser. GWAS catalogs SNPs with P 
value < 5×10-8 are shown in the middle panel. Different shapes denote the different 
categories of the SNPs: up-triangle for framestop or splice SNPs, down-triangle for 
nonsynonymous SNPs, square for coding or UTR SNPs; star for SNPs in tfbscons region, 
square filled with “X” symbol for SNPs located in mcs44placental region, and circle for SNPs 
with no annotation information. 
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Supplementary Figure 6 (Continued) 
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(Body fat% é) rs2075650 (Body fat% é, 
Alzheimer’s risk ê, Cognitive decline ê, 
Longevity é) 

rs4420638 (LDL ê, CRP ê)  

rs7412 forms APOE e2/3/4 with rs429358 

rs439401 (Triglyceride, HDL-C)  

TOMM40 - APOE 

Supplemental Figure 7. Regional plots of the TOMM40-APOE loci that reached 
genome-wide significant association with body fat percentage in all-ancestry 
sex-combined analyses. Each symbol represents the significance (P value on a 
−log10 scale) of a SNP with body fat percentage as a function of the SNP’s genomic 
position (NCBI Build 36). For each locus, the index SNP is represented in the purple 
color. The color of all other SNPs indicates LD with the index SNP (estimated by CEU 
r2 from the HapMap Project data Phase II CEU). Recombination rates are also 
estimated from International HapMap Project data, and gene annotations are obtained 
from the UCSC Genome Browser. The known SNPs with genome-wide significant 
associations with different traits are also shown in the upper panel. GWAS catalogs 
SNPs with P value < 5×10-8 are shown in the middle panel. Different shapes denote 
the different categories of the SNPs: up-triangle for framestop or splice SNPs, down-
triangle for nonsynonymous SNPs, square for coding or UTR SNPs; star for SNPs in 
tfbscons region, square filled with “X” symbol for SNPs located in mcs44placental 
region, and circle for SNPs with no annotation information. 8



Supplemental Figure 8. HEN1 binding motif at rs4383. RegulomeDB was searched for 
SNPs in high LD (r2 > 0.7, 1000 Genomes Project) with rs3761445 (PLA2G6 region). The 
SNP of rs4843 is located in a HEN binding motif and DNaseI footprints in multiple cell types. 

9
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Call rate* Other exclusions

Genome-wide Association Studies

AGES Age, Gene/Environment 
Susceptibility‐ Population-based European 

descent 3,219 ≥ 97%
1) mismatch with previous genotypes 
2) remove A/T & G/C SNPs 
3) remove SNPs not in HapMap

2,375 Bioimpedance A Xitron HYDRA ECF/ICF, Model 
4200

[PMID: 17351290]
Harris T, et al. Age, Gene/Environment Susceptibility‐Reykjavik Study: 
multidisciplinary applied phenomics. American Journal of Epidemiology 165, 
1076–1087 (2007).

Amish The Old Order Amish Founder population European 
descent 1,186 ≥ 96%

1) failed Mendelian check 
2) failed duplicate check
3) missing body fat percentage data

850 DEXA Hologic QDR‐4500W

[PMID: PMC2443415]
Mitchell BD, et al. The genetic response to short‐term interventions affecting 
cardiovascular function: Rationale and design of the Heredity and Phenotype 
Intervention (HAPI) Heart Study. Am Heart J 823, 828 (2008).

BASE-II Berlin Aging Study II Population-based European 
descent 2,085 ≥ 90%

1) heterozygosity <20% or >34%;
2) gender mismatches; 
3) ethnic outliers; 
4) related individuals and duplicates;
5) Missing body weight and height.

624 DEXA Hologic QDR Discovery
[PMID: 23505255]
Bertram L. et al. Cohort Profile: The Berlin Aging Study II (BASE-II). Int J 
Epidemiol. 2014;43:703-12.

BLSA Baltimore Longitudinal Study of 
Aging Population-based European 

descent 1,230 ≥ 98.5
1) ethnic outliers; 
2) Missing body weight and height.
3) Sex mismatch

844 DEXA GE Lunar Prodixy ADVANCE
Shock, N.W., et al., Normal Human Aging: The Baltimore Study of Aging. 
1984.: NIH Publication No. 84-2450
(http://health-equity.pitt.edu/2557/)

B-PROOF B-vitamins for the prevention of 
osteoporotic fractures RCT European 

descent 2,891 >97.5%

1) Excess heterozygosity (F-values smaller 
than the mean–(4*SD)) 
2) Gender mismatch 
3)Non-Caucasian 
4) Familiar relationships 5) No body 
composition data available

1,075 DEXA GE Lunar Prodigy/Hologic Delphi

[PMID:22136481]
Rationale and design of the B-PROOF study, a randomized controlled trial on 
the effect of supplemental intake of vitamin B12 and folic acid on fracture 
incidence. van Wijngaarden JP, Dhonukshe-Rutten RA, van Schoor NM, van 
der Velde N, Swart KM, Enneman AW, van Dijk SC, Brouwer-Brolsma EM, 
Zillikens MC, van Meurs JB, Brug J, Uitterlinden AG, Lips P, de Groot LC. 
BMC Geriatr. 2011;11:80. 

CHS Cardiovascular Health Study Population-based cohort study Caucasian 4925 >95%

1) prevalent clinical CVD
2) sex mismatch 
3) discordance with prior genotyping 
4) no DEXA scan done

921 DEXA Hologic QDR-2000 Bone 
densitometer

[PMID: 11454111]
Robbins J, et al. The association of bone mineral density and depression in 
an older population. J Am Geriatr Soc 49, 732‐736 (2001).
[PMID: 1669507]
Fried LP, et al. The Cardiovascular Health Study: design and rationale. Ann 
Epidemiol 1, 263‐276 (1991).

CoLaus Cohort Lausannoise Population-based European 
descent 6,188 ≥ 90%

1) ethnic outliers
2) related individuals and duplicates
3) missing body fat percentage data

5,389 Bioimpedance Bodystat 1500 Analyzer

[PMID: 18366642]
Firmann M, et al. The CoLaus study: a population‐based study to investigate 
the epidemiology and genetic determinants of cardiovascular risk factors and 
metabolic syndrome. BMC Cardiovasc Dis, 8, 6 (2008).

COROGENE CONTROLS

COROGENE-STUDY Genetic 
Predisposition of Coronary Heart 
Disease in Patients Verified with 
Coronary Angiogram. 
CONTROLS (The FINRISK 
study). *Corogene controls are 
picked from the National 

Population-based European 
descent 2,051 ≥ 95%

1) heterozygosity, gender check and 
relatedness checks have been performed 
and any discrepansies have been removed.
2) Missing phenotype.

641 Bioimpedance TANITA TBF-300MA
Peltonen, M., Harald, K., Männistö, S., Saarikoski, L., Peltomäki, P., Lund, L., 
et al. (2008). The National FINRISK 2007 Study. Helsinki: Publications of the 
National Public Health Institute, B 34/2008.

CROATIA-VIS The CROATIA study, Vis Island 
cohort Population-based European 

descent 924 97% ethnic outliers, people with missing 
phenotype data 903 Bioimpedance Akern bioresearch soft tissue 

analyzer - STA BIA (Florence, Italy)

[PMID:18327257]
Vitart V. et al. SLC2A9 is a newly identified urate transporter influencing 
serum urate concentration, urate excretion and gout.Nat Genet. 2008;40:437-
42 

DESIR
Data from an Epidemiological 
Study on the Insulin Resistance 
syndrome

Population-based white European 731 ≥ 90% 1) Missing data;
2) Ethnic outliers (N=15). 628 Bioimpedance TBF 300P balance from Tanita 

(Neuilly-sur-Seine, France)

[PMID: 8927780] 
Balkau B (1996) An epidemiologic survey from a network of French Health 
Examination Centres, (D.E.S.I.R.): epidemiologic data on the insulin 
resistance syndrome, Rev Epidemiol Sante Publique 44(4):373-5.

EPIC-Obesity Study
European Prospective 
Investigation into Cancer and 
Nutrition - Obesity Study

Population-based European 
descent 2,566 ≥ 94%

1) heterozygosity <23% or >30%;
2) >5.0% discordance in SNP pairs with r2= 
1 in HapMap; 
3) ethnic outliers; 
4) related individuals and duplicates;
5) Missing body weight and height.

2,543 Bioimpedance Tanita BC-531 Body Composition 
Monitor

 [PMID: 10466767]
Day, N.E. et al. EPIC‐Norfolk: study design and characteristics of the cohort. 
European Prospective Investigation of Cancer. British Journal of Cancer 80, 
95‐103 (1999). 
[PMID: 18454148] 
Loos, R.J. et al. Common variants near MC4R are associated with fat mass, 
weight and risk of obesity. Nat Genet 40, 768‐775 (2008).

ERF Erasmus Rucphen Family Study Family-based European 
descent 2,315 ≥98%

1) gender mismatch; 
2) ethnic outliers; 
3) missing body fat percentage data. 

2,087 DEXA GE Lunar Prodigy

[PMID:15054401]
Aulchenko YS, Heutink P, Mackay I, Bertoli-Avella AM, Pullen J, et al. 
Linkage disequilibrium in young genetically isolated Dutch population. Eur J 
Hum Genet 12: 527-534 (2004).

Fels Fels Longitudinal Study Family-based European 
descent 1,304 ≥ 90%

1) < 1 heterozygote 
2) monomorphic after imputation 
3) ethnic outliers
4) missing DEXA data

916 DEXA Hologic  Discovery A
Roche AF. Growth, maturation, and body composition : the Fels Longitudinal 
Study, 1929-1991. Cambridge ; New York, NY: Cambridge University Press; 
1992.

FamHS Family Heart Study Population-based white European 2,337 ≥ 98%

1) technical errors;
2) discrepancies between reported sex and
sex‐diagnostic markers;
3) SNPs were deleted if Mendelian errors.

2,337 Bioimpedance Weight Manager Version 2.05a
[PMID: 8651220]
Higgins M, et.al.  NHLBI Family Heart Study: objectives and design.  Am J 
Epidemiol. 143,1219-28 (1996).

Fenland Fenland Stud Population-based European 
descent 1,500 ≥ 95%

1) failed heterozygosity check: upperbound 
0.2882, lowerbound 0.2735;
2) failed relatedness check (sample with 
lower call rate in related samples);
3) failed duplicate check (sample with lower 
call rate in duplicates);
4) missing body fat percentage data.

1,402 DEXA GE Lunar Prodigy

[PMID: 20519560]
De Lucia Rolfe, E. et al. Association between birth weight and visceral fat in 
adults. Am J Clin Nutr. 2010;92:347-52..
[PMID: 19079261]
Willer CJ, Speliotes EK, Loos RJ, et al. Siz new loci associated with body 
mass index highlight a neuronal influence on body weight regulation. Nat 
Genet 41, 25‐34 (2009).

Framingham Framingham Heart Study Population-based, multi-
generational

European 
descent 3,780 ≥ 97%

1) autosomal heterozygosity <0.33 or >0.37
2) ethnic outliers (using Eigenstrata)
3) missing body fat percentage data

2,748 DEXA GE Lunar DPX‐L

[PMID: 10466767]
Visser, M . et al. Body fat and skeletal muscle mass in relation to physical 
disability in very old men and women of the Framingham Heart Study. J 
Gerontol 53A, M214‐M221 (1998).

Instrument

Supplementary Table 1.  Study design, number of individuals and sample quality control for genome-wide association studies and metabochip studies

ReferencesStudy Full name Study design Ethnicity Total sample size
(N)

Sample QC Samples in 
analyses

(N)
Fat % assessment
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GOYA Males from Genetics of 
Overweight Young Adults Study Case Cohort European 

descent 1,714 ≥ 94% NA 1,714 Bioimpedance
 BIA-103

RJL-system-analyser (RJL-system 
Detroit)

[PMID: 21935397]
Paternoster L, Evans DM, Nohr EA, Holst C, Gaborieau V, Brennan P, 
Gjesing AP, Grarup N, Witte DR, Jørgensen T, Linneberg A, Lauritzen T, 
Sandbaek A, Hansen T, Pedersen O, Elliott KS, Kemp JP, St Pourcain B, 
McMahon G, Zelenika D, Hager J, Lathrop M, Timpson NJ, Smith GD, 
Sørensen TI. Genome-wide population-based association study of extremely 
overweight young adults--the GOYA study. PLoS One. 6; 9:e24303 (2011)

GOOD Gothenburg Osteoporosis and 
Obesity Determinants Study Population-based European 

descent 1,056 ≥ 97.5%
1) heterozygosity >33% 
2) ethnic outliers 
3) related individuals and duplicates

940 DEXA GE Lunar Prodigy

[PMID: 16007330]
Lorentzon, M. et al Free testosterone is a positive whereas free estradiol is a 
negative predictor of cortical bone size in young Swedish men‐The GOOD 
Study. J Bone Miner Res 20, 1334‐1341 (2005).

H2000 CASES Health 2000 cases Case-control European 
descent 1,022 ≥ 95%

1) heterozygosity, gender check and 
relatedness checks have been performed 
and any discrepansies have been removed;
2) Missing phenotype.

934 Bioimpedance InBody  3.0

http://www.terveys2000.fi/indexe.html
HEALTH AND FUNCTIONAL CAPACITY IN FINLAND, Baseline Results of 
the Health 2000 Health Examination Survey. In: Aromaa A, Koskinen S, eds. 
Vol KTL B12/2004. Helsinki: National Public Health Institute; 2004. Available 
in http://www.terveys2000.fi/julkaisut/baseline.pdf.
[PMID:20673644]
Pajunen P, Rissanen H, Härkänen T, Jula A, Reunanen A, Salomaa V. The 
metabolic syndrome as a predictor of incident diabetes and cardiovascular 
events in the Health 2000 Study. Diabetes Metab. 2010;36:395-401.

H2000 CTRLS Health 2000 controls Case-control European 
descent 1,081 ≥ 95%

1) heterozygosity, gender check and 
relatedness checks have been performed 
and any discrepansies have been removed.
2) Missing phenotype.

974 Bioimpedance InBody  3.0

http://www.terveys2000.fi/indexe.html
HEALTH AND FUNCTIONAL CAPACITY IN FINLAND, Baseline Results of 
the Health 2000 Health Examination Survey. In: Aromaa A, Koskinen S, eds. 
Vol KTL B12/2004. Helsinki: National Public Health Institute; 2004. Available 
in http://www.terveys2000.fi/julkaisut/baseline.pdf.
[PMID:20673644]
Pajunen P, Rissanen H, Härkänen T, Jula A, Reunanen A, Salomaa V. The 
metabolic syndrome as a predictor of incident diabetes and cardiovascular 
events in the Health 2000 Study. Diabetes Metab. 2010;36:395-401.

Health ABC Health, Aging, and Body 
Composition Study Longitudinal cohort study European 

descent 1,655 ≥ 97% 1) related individuals and duplicates;
2) Missing body weight , height, or DEXA. 1,509 DEXA Hologic QDR‐4500

[PMID: 10865790] 
Harris, T.B. et al.  Waist circumference and sagittal diameter reflect total body 
fat better than visceral fat in older men and women. The Health, Aging and 
Body Composition Study.  Ann N Y Acad Sci. 2000;904:462-73.

HBCS Helsinki Birth Cohort Study Birth-cohort European 
descent 1,872 ≥ 95%

1) heterozygosity, gender check and 
relatedness checks have been performed 
and any discrepansies have been removed;
2) Missing phenotype.

1,556 Bioimpedance
InBody 3.0 eight-polar tactile 

electrode system, Biospace Co, Ltd, 
Seoul, Korea

[PMID: 17356523]
Ylihärsilä H, Kajantie E, Osmond C, Forsén T, Barker DJ, Eriksson JG. Birth 
size, adult body composition and muscle strength in later life. Int J Obes 
(Lond). 2007 Sep;31(9):1392-9.

HERITAGE Family Study
Health, Risk Factors, Training 
and Genetics (HERITAGE) 
Family Study

Family Study, baseline 
data from an exercise 
training intervention

European 
descent 500 >99%

1) gender mismatch
2) Mendelian check
3) Missing trait 500 Under water weighing Residual lung volume: SensorMedics 

2900 MMC 

[PMID:7674877]
Bouchard C, Leon AS, Rao DC, Skinner JS, Wilmore JH and Gagnon J. The 
HERITAGE Family Study: Aims, design, and measurement protocol. 
Medicine and Science in Sports and Exercise 27:721-729, 1995
[PMID:21183627]
Bouchard C, Sarzynski MA, Rice T, Kraus W, Church T, Sung YJ, Rao DC, 
Rankinen T. Genomic predictors of maximal oxygen uptake response to 
standardized exercise training programs. Journal of Applied Physiology 
110:1160-1170, 2011

Johnston County Osteoarthritis 
Project

Johnston County Osteoarthritis 
Project Population-based

European and 
African 

Americans
2,583 ≥ 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

1,412 DEXA Hologic

[PMID:17216685]
Joanne M Jordan, Charles G Helmick, Jordan B Renner, Gheorghe Luta, 
Anca D Dragomir, Janice Woodard, Fang Fang, Todd A Schwartz, Lauren M 
Abbate, leigh F Callahan, William D Kalsbeek and Marc C Hochberg (2007) 
Prevalence of knee symptoms and radiographic and symptomatic knee 
osteoarthritis in African Americans and Caucasians: the Johnston County 
Osteoarthritis Project. J Rheumatol ;34;172-180

KoGES Korean Genome Epidemiology 
Study Population-based Korean 2,333 ≥ 99% 1) gender mismatch with typed X‐linked 

markers    2,333 DEXA GE Lunar Prodigy

[PMID: 19396169]
YS Cho et al. A large-scale genome-wide association study of Asian 
populations uncovers genetic factors influencing eight quantitative traits. 
Nature Genetics 41, 527 - 534 (2009) 

KORA F3 Cooperative Health Research in 
the Augsburg Region Population-based European 

descent NA ≥ 93% 1) gender mismatch
2) missing body fat percentage data 1,560 Bioimpedance DATA‐INPUT GmbH BIA 2000‐S

[PMID: 20031538]
Heid IM, et al. Genome‐wide association analysis of highdensity lipoprotein 
cholesterol in the population‐basedKORA study sheds new light on intergenic 
regions. Circ Cardiovasc Genet 1, 10‐20 (2008).

KORA S4/F4 Cooperative Health Research in 
the Augsburg Region Population-based European 

descent NA ≥ 93% 1) gender mismatch
2) missing body fat percentage data 1,794 Bioimpedance DATA‐INPUT GmbH BIA 2000‐S

[PMID: 16032514]
Wichmann HE, et al. KORA‐gen ‐ resource for population genetics, controls 
and a broad spectrum of disease phenotypes. Gesundheitswesen, 67 Suppl 
1, S26‐30 (2005).

LOLIPOP_EW610 London Life Sciences 
Prospective Population Study Population-based European 

descent 945 ≥ 95% Duplicates, gender discrepancy, 
contaminated samples, relatedness 927 Bioimpedance Tanita TBF-‐‑401

[PMID: 21909110]
Wain LV,Verwoert GC, O'Reilly PF, et al. Genome-wide association study 
identifies six new loci influencing pulse pressure and mean arterial pressure. 
Nat Genet 2001, 43:1005-1011. 2. 
[PMID:21909115]
International Consortium for Blood Pressure Genome-Wide Association 
Studies, et al. Genetic Variants in novel pathways influence blood pressure 
and cardiovascular disease risk. Nature 2011, 478:103-109.

LOLIPOP_IA610 London Life Sciences 
Prospective Population Study CHD case-control study Indian Asian 7,032 ≥ 95% Duplicates, gender discrepancy, ethnic 

outliers, contaminated samples, relatedness 6,549 Bioimpedance Tanita TBF-‐‑401

[PMID: 19820698]
Chambers JC, Zhang W, Li Y, et al. Genome-wide association study 
identifies variants in TMPRSS6 associated with hemoglobin levels. Nat 
Genet 2009, 41:1170-1172.  
[PMID: 19651812]
Chambers JC, Zhang W, Zabaneh D, et al. Common genetic variation near 
melatonin receptor MTNR1B contributes to raised plasma glucose and 
increased risk of type 2 diabetes among Indian Asians and European 
Caucasians. Diabetes 2009, 58:2703-2708.

LOLIPOP_IA317 London Life Sciences 
Prospective Population Study

Population-based with 
some enrichment Indian Asian 2,694 ≥ 95%

Duplicates, gender discrepancy, ethnic 
outliers, contaminated samples, relatedness, 
samples already in IA610

2,120 Bioimpedance Tanita TBF-‐‑401

[PMID: 18454146]
Chambers JC, Elliott P, Zabaneh D, et al. Common Genetic variation near 
MC4R is associated with waist circumference and insulin resistance. Nat 
Genet 2008, 40: 716-718. 

LOLIPOP_IA_P London Life Sciences 
Prospective Population Study

Population-based with 
some enrichment Indian Asian 1,005 ≥ 95% Duplicates, contaminated samples, samples 

already in IA610 612 Bioimpedance Tanita TBF-‐‑401

[PMID: 18193046]
Kooner JS, Chambers JC, Aguilar-Salinas CA, et al. Genome-wide scan 
identifies variation in MLXIPL associated with plasma triglycerides. Nat 
Genet 2008, 40:149-151.
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MAP Rush Memory and Aging Project Longitudinal Cohort Study European 
descent 891 95%

1) genotype-derived gender discordant with 
reported gender; 
2) inbreeding coefficient F>0.04; 
3) missing phenotypes

627 BIA
Portable Body Comp Scale by 
American Weights & Measure, 

California

[PMID: 22471867]
Bennett DA, Schneider JA, Buchman AS, Barnes LL, Boyle PA, Wilson RS. 
Overview and findings from the rush memory and aging project. Curr 
Alzheimer Res. 2012;9:646-63.

MrOS Osteoporotic Fractures in Men 
Study Population-based European 

descent 5,994 ≥97%

1) genotypic sex mismatch, 
2) relatedness by estimated IBD,
3) gross chromosomal abnormalities by BAF 
in > 5 chromosomes,
4) non-European ethnic outliers from PCA

4,550 DEXA Hologic QDR 4500

[PMID: 16084776] Orwoll, E., et al. Design and baseline characteristics of 
the osteoporotic fractures in men (MrOS) study -- a large observational study 
of the determinants of fracture in older men. Contemp Clin Trials. 
2005;26:569-85.

ORCADES Orkney Complex Disease Study Population-based European 
descent 875 97% ethnic outliers, people with missing 

phenotype data 860 Bioimpedance Tanita bodyfat scales
[PMID: 18760389]
McQuillan R, et al. Runs of homozygosity in European populations. Am J 
Hum Genet. 2008;83:359-72

PIVUS
The Prospective Investigation of 
the Vasculature in Uppsala 
Seniors 

Population-based European 
descent 1,016 ≥ 95%

1) heterozygosity >3 SD;
2) gender discordance; 
3) ethnic outliers; 
4) related individuals and duplicates;
5) missing phenotype data.

826 DXA GE Lunar Prodigy

[PMID: 16141402]
Lind, L. et al. A comparison of three different methods to evaluate 
endothelium-dependent vasodilation in the elderly: the Prospective 
Investigation of the Vasculature in Uppsala Seniors (PIVUS) study. 
Arterioscler Thromb Vasc Biol 25, 2368-75 (2005).

PREVEND Prevention of renal and vascular 
end-stage disease Population-based European 

descent 3,649 ≥ 95%

1) related individuals 
2) sample outliers based on 16,842 
independent SNPs. Samples were excluded 
when Z-score > 3 on the first 5 PCA's . 
3) sex inconsistencies

3,622 Bioimpedance

[PMID: 12356629]
Hillege HL, et al. Urinary albumin excretion predicts cardiovascular and 
noncardiovascular mortality in general population.Circulation. 2002;106:1777-
82.

QFS Quebec Family Study Population-based European 
descent 951 ≥ 95% NA 860 Underwater weighing

[PMID: 3391737]
Bouchard et al., Inheritance of the amount and distribution of human body 
fat. International Journal of Obesity 12, 205-215 (1988).

RISC
Relationship between Insulin 
Sensitivity and Cardiovascular 
disease Study

Population-based European 
descent 1,566 >95% 1) Non-European descent

2) Sex mismatches 1,247 Bioimpedance Tanita TBF-‐‑300 Body Composition
Analyser

[PMID:14968294]
Hills, S.A. et. al, The EGIR-RISC STUDY (The European group for the study 
of insulin resistance: relationship between insulin sensitivity and 
cardiovascular disease risk): I. Methodology and objectives, Diabetologia, 
47, 556-570 (2004)

RS I Rotterdam Study I Population-based European 
descent 7,983 ≥ 97.5%

1) missing DNA; 
2) gender mismatch with typed X‐linked mark
ers; 
3) excess autosomal heterozygosity >0.336~
FDR>0.1%; 
4) duplicates and/or 1st or 2nd degree relativ
es using IBS probabilities >97% from PLINK; 
5) ethnic outliers using IBS distances >3SD f
rom PLINK; 
6) missing phenotype.

2,438 DEXA  Lunar Prodigy, GE Healthcare

[PMID: 24258680]
Hofman A et al. The Rotterdam Study: 2014 objectives and design update.
Eur J Epidemiol. 2013 Nov;28(11):889-926
[PMID: 19700477]

RS III Rotterdam Study III Population-based European 
descent 3,932 ≥ 97.5%

1) gender mismatch with typed X-linked 
markers;
2) excess autosomal heterozygosity (F<-
0.055); 
3) duplicates and/or 1st degree relatives 
using IBD PiHAT >40% from PLINK; 
4) ethnic outliers IBS distances > 4SD mean 
HaMAP CEU cluster from PLINK;
5) Missing body weight and height.

1,594 DXA GE-Lunar Prodigy
[PMID: 24258680]
Hofman A et al. The Rotterdam Study: 2014 objectives and design update.
Eur J Epidemiol. 2013 Nov;28(11):889-926

SHIP Study of Health in Pomerania 
(follow-up 2) Population-based European 

descent 4,310 ≥ 92% 1) duplicate samples (by estimated IBD)
2) reported/genotyped gender mismatch 2,013 Bioimpedance Data Input Nutriguard M

[PMID: 20167617]
Völzke H, et al. Cohort profile: the study of health in Pomerania. Int J 
Epidemiol. 2011;40:294-307. 

SHIP-TREND Study of Health in Pomerania - 
TREND Population-based European 

descent 997 ≥ 94% 1) duplicate samples (by estimated IBD)
2) reported/genotyped gender mismatch 961 Bioimpedance Data Input Nutriguard M

[PMID: 20167617]
Völzke H, et al. Cohort profile: the study of health in Pomerania. Int J 
Epidemiol. 2011;40:294-307. 

SOF Study of Osteoporotic Fractures Population-based European 
descent 9,704 ≥97%

1) genotypic sex mismatch, 
2) relatedness by estimated IBD, 
3) gross chromosomal abnormalities by BAF 
in > 5 chromosomes, 
4) non-European ethnic outliers from PCA

3,422 DEXA Hologic QDR 1000

[PMID: 7862179] 
Cummings SR, Nevitt MC, Browner WS, et al. Risk factors for hip fracture in 
white women. Study of Osteoporotic Fractures Research Group. The New 
England journal of medicine. 1995;332:767-773.   
[PMID: 1414480] 
Steiger P, Cummings SR, Black DM, Spencer NE, Genant HK. Age-related 
decrements in bone mineral density in women over 65. Journal of bone and 
mineral research : the official journal of the American Society for Bone and 
Mineral Research. 1992;7:625-632.

SORBS
Sorbs are self‐contained 
population from Eastern 
Germany, European Descent

Population‐based European 
descent 1,097 ≥ 94% 

1) gender mismatch; 
2) ethnic outliers; 
3) duplicates; 
4) missing body weight and height. 

876 BIA BIA-2000-S (Data Input GmbH, 
Darmstadt, Germany) 

[PMID:19584900]
Tönjes A et al. Association of FTO variants with BMI and fat mass in the self-
contained population of Sorbs in Germany. Eur J Hum Genet. 2010;18:104-
10 

TwinsUK TwinsUK Twins Study European 
descent 5,654 ≥ 98%

1) heterozygosity ≥2 s.d. from the sample 
mean;
2) ethnic outliers; 
3) related individuals and duplicates;
4) missing body weight and height.

2,204 DEXA Hologic Discovery W’ -‐‑ QDR
software version 12.6

[PMID: 22253318]
Moayyeri, A. et al. Cohort Profile: TwinsUK and healthy ageing twin study. Int 
J Epidemiol. 42, 76-85 (2013)

ULSAM The Uppsala Longitudinal Study 
of Adult Men Population-based European 

descent 1,221 ≥ 95%

1) heterozygosity >3 SD;
2) gender discordance; 
3) ethnic outliers; 
4) related individuals and duplicates;
5) missing phenotype data.

483 DEXA GE Lunar Prodigy
[PMID: 16030278]
Ingelsson, E. et al. Insulin resistance and risk of congestive heart failure. 
JAMA 20, 334-41 (2005).

YFS The Cardiovascular Risk in 
Young Finns Study Population-based European 

descent 2,556 ≥ 95%

1) heterozygosity, gender check and 
relatedness checks have been performed 
and any discrepansies have been removed.
2) missing phenotype.

337 Bioimpedance InBody 3.0

[PMID:18263651]
Raitakari OT, Juonala M, Rönnemaa T, Keltikangas-Järvinen L, Räsänen L, 
Pietikäinen M, Hutri-Kähönen N, Taittonen L, Jokinen E, Marniemi J, Jula A, 
Telama R, Kähönen M, Lehtimäki T, Akerblom HK, Viikari JS.Cohort profile: 
the cardiovascular risk in Young Finns Study. Int J Epidemiol. 2008;37:1220-
6.

Metabochip studies

DESIR
Data from an Epidemiological 
Study on the Insulin Resistance 
syndrome

Population-based European 
descent 4,993 ≥ 90% 1) Missing data 3,925 Bioimpedance TBF 300P balance from Tanita 

(Neuilly-sur-Seine, France)

[PMID: 8927780]
Balkau B (1996) An epidemiologic survey from a network of French Health 
Examination Centres, (D.E.S.I.R.): epidemiologic data on the insulin 
resistance syndrome, Rev Epidemiol Sante Publique 44(4):373-5.
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DILGOM
Dietary, life style, and genetic 
determinants of obesity and 
metabolic syndrome

Population-based European 
descent 3,997 ≥ 95%

1) heterozygosity <23.9% or >27.6%;
2) ethnic outliers; 
3) related individuals and duplicates.

3,835 Bioimpedance TANITA TBF-300MA

[PMID: 20138944]
Konttinen H, Männistö S, Sarlio-Lähteenkorva S, Silventoinen K, Haukkala A. 
Emotional eating, depressive symptoms and self-reported food consumption. 
A population-based study. Appetite. 2010;54:473-9.
[PMID: 20844574]
Inouye M, Silander K, Hamalainen E, Salomaa V, Harald K, Jousilahti P, 
Männistö S, Eriksson JG, Saarela J, Ripatti S, Perola M, van Ommen GJ, 
Taskinen MR, Palotie A, Dermitzakis ET, Peltonen L. An immune response 
network associated with blood lipid levels. PLoS  Genet. 2010;6(9).
Peltonen, M., Harald, K., Männistö, S., Saarikoski, L., Peltomäki, P., Lund, L., 
et al. (2008). The National FINRISK 2007 Study. Helsinki: Publications of the 
National Public Health Institute, B 34/2008.

Ely Study MRC Ely Study Population-based European 
descent 1,625 ≥ 95%

1) missing phenotype data
2) gender check; 
3) duplicates check; 

1,582 Bioimpedance BODY STAT 1500

[PMID: 17257284]
Forouhi NG. et al.Incidence of Type 2 diabetes in England and its association 
with baseline impaired fasting glucose: the Ely study 1990-2000.Diabet Med. 
2007;24:200-7.

EPIC-Norfolk T2D
EPIC (European Prospective 
Investigation into Cancer) 
Norfolk T2D case-Cohort Study

Population-based European 
descent

963 - cohort; 
727 -T2D ≥ 95%

1) missing body weight and height, or case-
control status.
2) heterozygosity
3) gender check

583 - cohort; 
402 - T2D Bioimpedance Tanita TBF300

[PMID: 10466767]
Day,N.E. et al. EPIC-Norfolk: study design and characteristics of the cohort. 
European Prospective Investigation of Cancer. British Journal of Cancer 80, 
95-103 (1999).
[PMID: 18454148]
Loos,R.J. et al. Common variants near MC4R are associated with fat mass, 
weight and risk of obesity. Nat Genet 40, 768-775 (2008).

Fenland The Fenland Study Population-based European 
descent 3,217 ≥ 95%

1) missing phenotype data
2) gender check; 
3) duplicates check; 3,132 DEXA GE Lunar Prodigy Advance 

[PMID: 20519560]
Rolfe Ede L, Loos RJ, Druet C, Stolk RP, Ekelund U, Griffin SJ, Forouhi NG, 
Wareham NJ, Ong KK. Association between birth weight and visceral fat in 
adults. Am J Clin Nutr 2010;92:347-52.

HEALTH2006 HEALTH2006 Population-based white European 2,374 ≥ 95%

1) Missing body weight and height.
2) Heterozygosity                                       
3) Gender check                                        
 4) Duplicates check                            

2,277 Bioimpedance foot-to-foot Tanita Body Composition Analyzer (TBF-300, TANITA Corporation of America, Inc., Illinois, U.S.A.)

[PMID: 23615486]
Thuesen BH, Cerqueira C, Aadahl M, Ebstrup JF, Toft U, Thyssen JP, Fenger 
RV, Hersoug LG, Elberling J, Pedersen O, Hansen T, Johansen JD, 
Jørgensen T, Linneberg A.Cohort Profile: The Health2006 cohort, Research 
Centre for Prevention and Health.Int J Epidemiol. 2014;43:568-75.
[PMID: 25532602]
Fenger RV, Gonzalez-Quintela A, Vidal C, Husemoen LL, Skaaby T, Thuesen 
BH, Aadahl M, Madsen F, Linneberg A. The longitudinal relationship of 
changes of adiposity to changes in pulmonary function and risk of asthma in 
a general adult population.BMC Pulm Med. 2014;14:208

GXE Gene By Environment Population-based Jamaican 1,039 ≥ 95%

1) Missing phenotype data; 
2) heterozygosity; 
3) PCA outliers; 
4) IBD cryptic relateds

613 Bioimpedance BIA 101Q (RJL Systems)

[PMID:9103091] 
Cooper R, Rotimi C, Ataman S, McGee D, Osotimehin B, Kadiri S, Muna W, 
Kingue S, Fraser H, Forrester T, Bennett F, Wilks R. The prevalence of 
hypertension in seven populations of west African origin. Am J Public Health. 
1997;87:160-8.
[PMID:9098179]
Luke A, Durazo-Arvizu R, Rotimi C, Prewitt TE, Forrester T, Wilks R, 
Ogunbiyi OJ, Schoeller DA, McGee D, Cooper RS. Relation between body 
mass index and body fat in black population samples from Nigeria, Jamaica, 
and the United States. Am J Epidemiol. 1997;145:620-8.
[PMID:20400458]
Kang SJ, Chiang CW, Palmer CD, Tayo BO, Lettre G, Butler JL, Hackett R, 
Adeyemo AA, Guiducci C, Berzins I, Nguyen TT, Feng T, Luke A, Shriner D, 
Ardlie K, Rotimi C, Wilks R, Forrester T, McKenzie CA, Lyon HN, Cooper RS, 
Zhu X, Hirschhorn JN. Genome-wide association of anthropometric traits in 
African- and African-derived populations. Hum Mol Genet. 2010;19:2725-38.

SPT Spanish Town Population-based Jamaican 1,831 ≥ 95%

1) Missing phenotype data; 
2) heterozygosity; 
3) PCA outliers; 
4) IBD cryptic relateds

476 Bioimpedance BIA 101Q (RJL Systems)

[PMID:9103091] 
Cooper R, Rotimi C, Ataman S, McGee D, Osotimehin B, Kadiri S, Muna W, 
Kingue S, Fraser H, Forrester T, Bennett F, Wilks R. The prevalence of 
hypertension in seven populations of west African origin. Am J Public Health. 
1997;87:160-8.
[PMID:9098179]
Luke A, Durazo-Arvizu R, Rotimi C, Prewitt TE, Forrester T, Wilks R, 
Ogunbiyi OJ, Schoeller DA, McGee D, Cooper RS. Relation between body 
mass index and body fat in black population samples from Nigeria, Jamaica, 
and the United States. Am J Epidemiol. 1997 145:620-8.
[PMID:20400458]
Kang SJ, Chiang CW, Palmer CD, Tayo BO, Lettre G, Butler JL, Hackett R, 
Adeyemo AA, Guiducci C, Berzins I, Nguyen TT, Feng T, Luke A, Shriner D, 
Ardlie K, Rotimi C, Wilks R, Forrester T, McKenzie CA, Lyon HN, Cooper RS, 
Zhu X, Hirschhorn JN. Genome-wide association of anthropometric traits in 
African- and African-derived populations. Hum Mol Genet. 2010;19:2725-38.

KORA F3

Cooperative Health Research in 
the Region of Augsburg (third 
survey), KOoperative 
Gesundheitsforschung in der 
Region Augsburg (dritte Studie)

Population-based European 
descent

1,482 (not 
included in GWAS 

stage)
none none 1,381 Bioimpedance DATA‐INPUT GmbH BIA 2000‐S

Wichmann H.E. et al. KORA-gen--resource for population genetics, controls 
and a broad spectrum of disease phenotypes. Gesundheitswesen (2005) 67 
Suppl 1, S26-30.

KORA S4/F4

Cooperative Health Research in 
the Region of Augsburg (forth 
survey), KOoperative 
Gesundheitsforschung in der 
Region Augsburg (vierte Studie)

Population-based European 
descent

 1,222  (not 
included in GWAS 

stage)
none none 1,191 Bioimpedance DATA‐INPUT GmbH BIA 2000‐S

Wichmann H.E. et al. KORA-gen--resource for population genetics, controls 
and a broad spectrum of disease phenotypes. Gesundheitswesen (2005) 67 
Suppl 1, S26-30.

Leipzig Adults Leipzig adults Population-based European 
descent 1,005 ≥ 95% ethnic outliers / gender discordance 1,005 Bioimpedance BIA-Nutriguard-MS with the software 

Nutri3

[PMID: 20935630] 
Speliotes EK, Willer CJ, Berndt SI, Monda KL, Thorleifsson G, Jackson AU et 
al. Association analyses of 249,796 individuals reveal 18 new loci associated 
with body mass index. Nat Genet. 2010;42:937-48.

METSIM Metabolic Syndrome In Men

Population-based, 
although T2D case-control 
samples selected for 
metabochip typing

European 
descent 2,176 ≥ 98.15%

1) Missing BMI, age, age<18;
2) Gender discrepancy or anomaly;
3) Unexplained duplicate sample.

1,204 cases, 
957 controls Bioimpedance Bioimpedance Analyzer Model 

BIA101 (Akern Srl, Florence Italy)

[PMID: 19223598] 
Stancakova A, Javorsky M, Kuulasmaa T, Haffner SM, Kuusisto J, Laakso M:  
Changes in insulin sensitivity and insulin release in relation to glycemia and 
glucose tolerance in 6416 Finnish men.  Diabetes 58:1212-1221, 2009.

Whitehall The Whitehall II study Cohort of London-based 
civil servants

European 
descent 3,413 ≥ 95%

1) missing phenotype data
2) gender check; 
3) duplicates check;

2,223 Bioimpedance Tanita TBF-‐‑300 Body
Composition Analyser

[PMID: 15576467]
Marmot M, Brunner E. Cohort Profile: the Whitehall II study. Int J Epidemiol. 
2005; 34:251-6.
[PMID: 21441441]
Jensen AC et al. Associations of common genetic variants with age-related 
changes in fasting and postload glucose: evidence from 18 years of follow-up 
of the Whitehall II cohort. Diabetes. 2011; 60:1617-23.

* Call rate to exclude individuals for whom genotyping success rate is less than a certain percentage (to exclude 'bad' samples/DNA)
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Study MAF Call rate* p for HWE MAF Imputation quality*

Genome-wide association studies
AGES Illumina 370K BeadStudio - ≥ 95% > 10-6 315,410 MACH - r2‐hat ≥ 0.30 2,465,997  ProbABEL
Amish Affymetrix 500K BRLMM - ≥ 96% > 10-6 382,935 MACH - r2‐hat ≥ 0.30 2,302,463  ITSNBN
BASE-II Affymetrix Genome-Wide Human SNP Array 6.0 BRLMM ≥ 1% ≥ 98% > 10-6 706,329 IMPUTE2 ≥5% proper-info ≥ 0.80 5,762,436 SNPtest
BLSA Illumina 550K Beadstudio ≥ 1% ≥ 99% > 10-4 514,027 MACH ≥1% r2 ≥ 0.30 2,543,602 MERLIN-OFFLINE
BPROOF Illumina Omni Express GenomeStudio - > 95% - 722,053 MACH >1% r2 ≥ 0.3 2,450,937 GRIMP
CHS Illumina 370-CNV BeadStudio ≥ 97% ≥ 10-5 306,655** BimBam v0.99 - observed/expected variance ≥ 0.30 2,195,299 R
CoLaus Affymetrix 500K BRLMM - > 70% > 10-7 390,631 IMPUTE - proper‐info ≥ 0.40 2,439,888  QUICKTEST
COROGENE CONTROLS Illumina BeadChip Human 610-Quad Illuminus ≥ 5% ≥ 95% > 10-6 554,988 MACH 1.0 (Hapmap r22 CEU) - - 2,543,887 ProbABEL
CROATIA-Vis  Illumina HumanHap300v1 BeadStudio ≥ 1% ≥ 98% > 10-6 308,996 MACH NA NA 2,543,888 ProbABEL
DESIR

Illumina Human CNV370-Duo Array and Illumina 
HAP300 array

Illumina Beadstation 
Genotyping Solution 

GenomeStudio v2010.2
≥ 1% ≥ 95% > 10-4 291,609 IMPUTE ≥1% proper-info ≥ 0.40 2,544,187 SNPtest

EPIC-Obesity Study (obese cases)  Affymetrix 500K BRLMM - ≥ 90% > 10-6 397,438 IMPUTE - proper-info ≥ 0.40 2,381,011 SNPtest
EPIC-Obesity Study (controls) Affymetrix 500K BRLMM - ≥ 90% > 10-6 397,438 IMPUTE - proper-info ≥ 0.40 2,428,445 SNPtest
Erasmus Ruchphen Family Study (ERF) Illumina 318K, Illumina 370K and Affymetrix 250K Illumina Bead Studio, 

BRLMM - ≥ 96% > 10-6 487,573 MACH - r2‐hat ≥ 0.30 2,468,052 ProbABLE

ERGO(ROTTERDAM) Illumina Infinium 550 BeadStudio - ≥ 97.5% > 10-6 512,349 MACH - r2‐hat ≥ 0.30 2,488,215 MACH2QTL
Fels Longitudinal Study

Illumina Human 610 Quad v1_B Illumina's GenomeStudio 
(v1.5.16) ≥ 1% ≥ 90% > 10-6 542,711 MACH1 ≥ 0.02% (SNP has at 

least 1 heterzygote) r2-hat ≥ 0.001 2,547,310 SOLAR

FamHS Illumina HumMap 550k, Human610-Quadv1, Human 
1M-Duov3 BeadStudio ≥ 1% ≥ 98% > 10-6 501,404 MaCH ≥1% r2-hat ≥ 0.30 2,543,887 SAS, R

Fenland Affymetrix 500K BRLMM - ≥ 90% > 10-6 362,055 IMPUTE - proper‐info ≥ 0.40 2,427,084  SNPtest
Framingham Affymetrix 500K Affymetrix 50K supplemental BRLMM - ≥ 97% > 10-6 378,163 MACH - r2-hat ≥ 0.30 2,455,944 R
GOYA Illumina 610K Quad CHIP GenCall ≥ 1% ≥ 95% > 10-7 545,349 MACH ≥1% proper-info ≥ 0.30 2,543,887 QUICKTEST
GOOD Illumina 610K BeadStudio - ≥ 98% > 10-6 521,160 MACH - r2-hat ≥ 0.30 2,503,211 MACH2QTL
H2000 CASES Illumina Human610-Quad BeadChip Illuminus ≥ 5% ≥ 95% > 10-6 555,388 MACH 1.0 (Hapmap r22 CEU) - - 2,543,887 ProbABEL
H2000 CTRLS Illumina Human610-Quad BeadChip Illuminus ≥ 5% ≥ 95% > 10-6 555,388 MACH 1.0 (Hapmap r22 CEU) - - 2,543,887 ProbABEL
Health ABC Illumina 1M-Duo Beadchip ≥ 1% ≥ 97% > 10-6 914,263 MACH n/a r2-hat ≥ 0.30 2,543,887 R
HBCS Illumina custom made BeadChip Human 670-Quad Illuminus ≥ 5% ≥ 95% > 10-6 533,491 MACH 1.0 (Hapmap r22 CEU) - - 2,543,887 ProbABEL
HERITAGE Family Study Illumina HumanCNV370-Quad v3.0 Illumina Genome Studio ≥ 1% ≥ 99% > 10-6 324,607 MACH ≥1% r2-hat ≥ 0.30 2,453,887 ProbABEL
Johnston County Osteoarthritis Project

Illumina Infinium 1M-Duo bead arrays BeadStudio >0.5% >98% > 10-4 1,065,734 MACH None None 2,543,887 (European Americans) 
2,823,316 (African American) R,  ProbABEL

KoGES Affymetrix Genechip 5.0 birdseed-v2 ≥ 1% ≥ 95% > 10-7 352,228 IMPUTE ≥1% - 3,031,006 PLINK
KORA F3 Affymetrix 500K BRLMM - ≥ 90% - 490,032 MACH - r2-hat ≥ 0.30 2,416,530 MACH2QTL
KORA S4/F4 Affymetrix 6.0 Birdseed2 - - - 909,622 IMPUTE -  proper‐info ≥ 0.40 2,040,316  SNPtest
LOLIPOP_EW610 Illumina Human610 BeadStudio ≥ 1% ≥ 90% > 10-6 544,620 MACH All All 2,543,887 mach2qtl
LOLIPOP_IA610 Illumina Human610 BeadStudio ≥ 1% ≥ 90% > 10-6 544,390 MACH All All 2,177,742 mach2qtl
LOLIPOP_IA317 Illumina HumanHap300K BeadStudio ≥ 1% ≥ 90% > 10-6 245,892 MACH All All 1,958,375 mach2qtl
LOLIPOP_IA_P Perlegen custom Perlegen custom ≥ 1% ≥ 90% > 10-6 170,055 MACH All All 1,958,375 mach2qtl
MAP Affymetrix 6.0 Birdsuite, Broad Institute ≥ 1% ≥ 95% > 10-6 750,173 MACH (version 1.0.16a) - - 2,543,887 plink
MrOS Illumina HumanOmni1_Quad_v1-0 B BeadStudio ≥ 1% ≥ 97% > 10-4 740713 MINIMAC ≥ 1% R2MACH ≥ 0.3 2391250 R
ORCADES  Illumina HumanHap300v2 BeadStudio ≥ 1% ≥ 98% > 10-6 293,687 MACH NA NA 2,543,888 ProbABEL
PIVUS Illumina OmniExpress+Metabochip GenomeStudio 2010.3 ≥ 1% ≥99% (MAF<5%) or 

≥95% (MAF≥5%) > 10-6 738,879 IMPUTE2 ≥1% info ≥ 0.40 2,611,259 PLINK

PREVEND Illumina CytoSNP12 v2 GenomeStudio ≥ 1% ≥ 95% > 10-5 232,571 beagle - - 2,269,099 Plink 1.07
QFS Illumina 610 Quad chip Bead Studio Genotyping 

software ≥ 1% ≥ 95% > 10-4 543,713 MACH ≥1% r2-hat ≥ 0.30 2,460,214 GWAF

RISC Affymetrix 6.0 Birdseed >1% ≥98% > 10-4 747,423 MACH >1% r2-hat ≥ 0.30 2,500,497 MACH2QTL
RSIII Illumina / HumanHap 610 QUAD Genomestudio Genecall ≥ 1% ≥ 97.5% > 10-6 514,073 MACH ≥1% MACH R2 ≥ 0.3 2,543,887 MACHQTL
SHIP Affymetrix Human SNP Array 6.0 Birdseed V2 ≥ 0% ≥ 0% ≥ 0 869,224 IMPUTE NA NA 2,748,910 QUICKTEST
SHIP-TREND Illumina Human Omni 2.5 GenCall > 0% > 90% > 10-4 1,782,967 IMPUTE NA NA 3,437,411 QUICKTEST
SOF (Study of Osteoporotic Fractures) Illumina HumanOmni1_Quad_v1-0 B BeadStudio ≥ 1% ≥ 97% > 10-4 740,713 MINIMAC ≥ 1% R2MACH ≥ 0.3 2,391,250 R
SORBS

500K Affymetrix GeneChip (250K Sty and 250K Nsp 
arrays, Affymetrix, Inc) and Affymetrix Genome‐Wide 
Human SNP Array 6.0

BRLMM algorithm 
(Affymetrix, Inc) for 500K 

and Birdseed Algorithm for 
Genome‐Wide Human 

SNP Array 6.0

>1% ≥ 95% > 10-4 378,513 IMPUTE >1% proper-info ≥ 0.40 2,514,716 ProbABEL

TwinsUK Illumina 317, Illumina 660, Illumina Omni Express 1M Illuminus ≥ 1% ≥ 98% > 10-6 up to 874,733 IMPUTE V2 ≥1% - 3,044,097 SNPtest
ULSAM Illumina Omni2.5+Metabochip GenomeStudio 2010.3 ≥ 1% ≥99% (MAF<5%) or 

≥95% (MAF≥5%) > 10-6 1,587,454 IMPUTE2 ≥1% info ≥ 0.40 3,189,521 PLINK

YFS Illumina custom made BeadChip Human 670-Quad Illuminus ≥ 5% ≥ 95% > 10-6 546,677 MACH 1.0 (Hapmap r22 CEU) - - 2,543,887 ProbABEL

Metabochip studies

Inclusion criteria
SNPs in meta-analysis Analyses software

Supplementary Table 2.  Information on genotyping methods, quality control of SNPs, imputation, and statistical analysis for genome-wide association studies and metabochip studies

Genotyping Imputation Association analyses

Platform Genotype calling 
algorithm

Inclusion criteria SNPs that met 
QC criteria Imputation software
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DESIR Illumina Metabochip GeneCall 194,763 NA NA NA PLINK
DILGOM Metabochip GenCall none ≥ 95% none 183,872 NA NA NA PLINK
Ely Study Illumina Metabochip GeneCall > 0% ≥ 90% > 10-6 149,302 NA NA NA 149,302 PLINK
EPIC-Norfolk T2D Illumina Metabochip GeneCall > 0% ≥ 90% > 10-6 143,294 NA NA NA 143,294 PLINK
Fenland Illumina Metabochip GeneCall > 0% ≥ 90% > 10-6 167,085 NA NA NA 167,085 PLINK
HEALTH2006 Illumina Metabochip GeneCall > 0% ≥ 90% > 10-7 196,725 NA NA NA NA PLINK
INVNORM_GXE Illumina Metabochip Birdseed > 0% ≥ 90% > 10-6 195,531 NA NA NA 195,531 PLINK
INVNORM_SPT Illumina Metabochip Birdseed > 0% ≥ 90% > 10-6 195,567 NA NA NA 195,567 PLINK
KORA F3 Metabochip Genome Studio none none none 185,781 NA NA NA 142,780 PLINK
KORA S4/F4 Metabochip Genome Studio none none none 185,781 NA NA NA 144,412 PLINK
Leipzig Adults Illumina Metabochip GeneCall > 0% ≥ 95%

for MAF>=0.05, HWE p 
value <5.7x10-7 / for 

141,071 NA NA NA 141,071 SNPTEST
METSIM Illumina Metabochip BeadStudio version 3.3.7, 

Gentrain version 1.0 > 0% ≥ 98.15% provided p for all SNPs but 
did not exclude 194,729 NA NA NA 139,044(controls), 135,976 

(cases) EMMAX

Whitehall metabochip Illumina Metabochip GeneCall > 0% ≥ 90% > 10-6 171,257 NA NA NA 171,257 PLINK

* Call rate to exclude SNPs for which less than a certain percentage of individuals were successfully genotyped (i.e. to exclude 'bad' SNPs)
**Further exclusions in CHS are: > 2 duplicate errors or Mendelian inconsistencies, heterozygote frequency = 0.
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Supplementary Table 3. Study-specific descriptive statistics of study cohorts

n mean SD mean SD mean SD mean SD mean SD mean SD n mean SD mean SD mean SD mean SD mean SD mean SD
Genome-wide association studies

AGES 1,019 49.7 5.9 25.6 3.1 1.78 0.06 81.3 11.4 - - 22.0 5.5 1,356 52.0 6.5 24.9 3.8 1.64 0.05 67.1 10.5 - - 34.0 5.0
Amish 406 50.7 15.0 26.5 3.4 1.72 0.06 78.2 12.1 15.9 7.5 19.7 6.5 444 52.2 14.4 28.4 5.4 1.60 0.06 72.4 14.4 25.8 8.9 35.4 6.5
BASE II 202 58.1 16.0 26.5 4.2 1.80 0.10 82.3 13.8 23.3 7.9 28.1 6.1 422 57.9 15.2 25.7 5.1 1.60 0.07 68.8 13.2 26.4 8.5 38.2 6.5
BLSA 462 71.3 15.7 27.6 4.5 1.70 0.10 84.2 16.0 26.1 9.9 30.1 6.6 382 66.5 17.2 25.9 4.8 1.60 0.07 68.3 14.0 26.8 10.3 38.1 7.4
BPROOF 562 73.4 6.4 26.8 3.2 1.80 0.10 83.4 11.2 23.1 7.2 27.3 5.9 513 73.4 5.8 27.1 4.3 1.60 0.10 72.8 12.2 28.2 8.9 38.0 6.7
CHS 349 77.6 5.0 26.5 3.4 1.73 0.06 79.4 10.9 23.1 7.7 29.4 6.6 572 76.9 4.3 26.1 4.4 1.59 0.10 66.2 12.1 28.4 9.6 42.6 7.5
CoLaus 2,539 52.9 10.8 26.6 4.2 1.75 0.07 81.5 13.4 - - 23.9 6.0 2,850 53.9 10.7 25.2 4.9 1.62 0.07 66.4 13.0 - - 34.4 8.2
COROGENE CONTROLS 312 54.2 12.9 26.8 3.8 1.80 0.10 83.8 12.1 20.6 7.9 23.9 6.3 329 52.9 13.9 26.4 5.4 1.60 0.00 70.4 14.0 25.2 10.0 34.6 8.0
CROATIA-Vis 382 55.9 14.9 27.5 3.7 1.76 0.07 85.1 13.2 22.2 7.6 25.5 5.9 521 56.7 16.0 27.2 4.6 1.62 0.07 71.0 12.5 25.9 8.5 35.8 6.9
DESIR 147 58.6 5.5 23.9 1.7 1.73 0.06 71.8 7.7 14.8 4.1 20.5 4.2 481 54.6 8.7 22.1 2.3 1.60 0.06 56.6 6.9 16.4 5.1 28.3 5.8
EPIC-Obesity Study 1,121 63.2 8.9 28.4 3.9 1.74 0.07 85.9 13.0 19.9 7.6 26.4 7.1 1,422 62.2 8.7 28.5 5.2 1.61 0.06 74.1 13.8 28.4 11.1 43.8 10.5
Erasmus Ruchphen Family Study (ERF) 1,145 48.9 14.2 27.2 4.2 1.75 0.07 83.1 14.0 22.1 8.8 26.8 7.1 1,430 47.9 14.4 26.5 5.0 1.62 0.07 69.3 13.7 26,5182 9.9 38.7 7.6
RS I 1,043 63.9 5.6 25.9 2.8 1.76 0.06 80.5 10.0 23.4 7.6 28.9 6.2 1,395 64.2 6.0 26.3 3.8 1.63 0.06 70.2 10.7 28.4 8.8 29.0 6.6
Fels Longitudinal Study 430 48.4 18.7 27.2 4.8 1.80 0.10 86.8 16.2 20.9 8.7 23.1 6.6 486 49.4 18.1 26.8 5.6 1.60 0.10 72.7 16.0 26.2 10.0 34.9 6.9
FamHS 1,043 55.7 13.3 29.3 4.7 1.76 0.07 90.9 15.7 29.9 10.2 27.3 7.5 1,294 56.6 12.9 28.4 6.2 1.62 0.06 74.7 17.0 33.4 13.0 37.7 8.0
Fenland 572 44.4 7.4 27.4 3.6 1.77 0.07 86.2 13.1 24.7 8.6 28.0 6.7 740 45.2 7.2 26.5 5.3 1.64 0.06 71.1 14.7 27.4 10.7 37.6 7.7
Framingham 1,003 64.1 11.2 26.7 2.9 1.73 0.07 80.1 10.2 22.8 6.1 28.2 5.5 1,745 64.3 11.4 26.3 4.3 1.60 0.07 67.1 11.6 27.9 8.8 41.1 7.3
GOYA CASE 793 43.1 6.2 35.7 5.7 1.78 0.06 113.6 19.6 38.6 6.0 34.5 5.1 - - - - - - - - - - - - -
GOYA COHORT 921 47.8 8.6 26.1 3.6 1.77 0.07 82.2 12.5 32.9 4.3 40.4 5.2 - - - - - - - - - - - - -
GOOD 940 18.9 0.6 22.4 3.2 1.82 0.07 73.9 11.6 13.2 7.9 17.1 7.4 - - - - - - - - - - - - -
H2000 CASES 475 49.4 10.4 29.6 3.6 1.80 0.10 91.4 12.5 23.4 7.5 25.3 5.4 459 52.7 11.3 29.7 4.8 1.60 0.10 76.7 14.0 28.3 9.1 36.2 6.1
H2000 CTRLS 463 48.0 10.0 25.4 3.0 1.80 0.10 78.4 9.9 15.6 5.4 19.6 5.1 511 51.0 11.2 24.9 4.0 1.60 0.10 65.4 10.3 19.8 7.2 29.6 6.5
Health ABC 796 73.9 2.9 27.0 3.7 1.70 0.10 81.4 12.4 24.7 6.9 30.0 4.6 713 73.7 2.8 26.1 4.4 1.60 0.10 66.3 11.7 27.1 7.6 40.2 5.3
HBCS 671 61.4 2.7 27.6 4.3 1.80 0.10 86.4 14.4 21.1 8.8 23.8 6.0 885 61.5 3.0 27.8 5.1 1.60 0.00 74.0 14.0 25.9 10.0 34.0 7.0
HERITAGE Family Study 244 36.5 15.0 26.7 4.9 1.80 0.06 84.4 16.2 20.0 10.8 22.7 9.0 256 35.1 14.1 25.0 4.9 1.60 0.06 67.1 13.7 21.0 10.8 30.0 9.8
Johnston County Osteoarthritis Project 
(European Americans) 373 65.4 10.2 29.6 4.3 1.70 0.10 89.7 14.9 25.7 7.9 28.0 4.9 623 64.4 10.5 29.4 6.4 1.60 0.10 75.2 17.0 30.7 11.0 39.4 6.0

Johnston County Osteoarthritis 
Project(African American) 154 62.2 10.2 29.4 5.3 1.70 0.10 89.2 18.2 22.0 9.1 23.8 6.2 262 61.6 11.2 32.6 7.1 1.60 0.10 84.6 19.0 34.8 12.0 39.5 6.0

KoGES 973 64.0 8.3 23.7 3.1 1.70 0.10 65.0 9.9 13.5 5.7 20.1 6.6 1,360 63.8 8.6 24.7 3.3 1.50 0.10 57.1 8.7 19.0 6.1 32.4 6.5
KORA F3 773 62.5 10.0 28.2 3.5 1.73 0.07 84.9 12.1 24.3 7.3 28.1 5.0 787 61.6 9.9 27.9 5.0 1.61 0.06 71.9 13.2 28.1 8.5 38.4 5.2
KORA S4/F4 874 54.1 8.9 28.4 4.2 1.74 0.07 86.5 14.1 24.3 7.6 28.0 4.9 920 53.6 8.8 27.9 5.3 1.61 0.06 72.6 13.7 27.3 8.6 37.5 5.4
LOLIPOP_EW610 - - - - - - - - - - - - - 249 55.7 9.7 26.6 5.1 1.60 0.07 70.6 13.8 26.8 9.8 36.9 6.7
LOLIPOP_IA610 5,527 55.1 10.7 26.8 4.1 1.70 0.10 77.6 13.1 22.2 9.0 27.6 7.1 1,030 56.8 10.0 28.7 5.3 1.60 0.06 69.4 12.7 27.8 9.1 39.1 6.4
LOLIPOP_IA317 2,120 48.3 10.5 26.8 4.3 1.71 0.07 78.7 14.4 22.2 9.9 27.1 7.7 - - - - - - - - - - - - -
LOLIPOP_IA_P 612 51.1 8.3 27.1 4.0 1.70 0.10 79.4 13.8 22.5 9.0 27.7 6.9 - - - - - - - - - - - - -
MAP 156 82.7 6.0 26.5 4.0 1.70 0.10 80.9 13.4 55.0 9.1 31.6 7.2 471 82.7 6.7 26.6 5.4 1.60 0.10 66.9 14.0 40.2 5.7 38.8 6.6
MrOS 4,550 74.0 5.9 27.4 3.8 1.70 0.07 83.5 13.0 21.9 7.1 26.3 5.4 - - - - - - - - - - - - -
ORCADES 391 54.8 15.4 28.1 4.2 1.70 0.07 85.8 13.1 23.2 8.7 26.5 6.9 469 53.1 15.5 27.3 5.3 1.61 0.06 70.7 13.6 26.5 10.1 36.3 7.3
PIVUS 396 71.9 0.8 27.1 3.6 1.76 0.06 83.0 12.4 23.4 8.2 27.6 6.5 430 72.1 0.9 27.0 4.7 1.62 0.06 70.1 12.8 27.9 9.3 38.7 7.3
PREVEND 1,545 62.9 8.1 27.3 3.8 1.78 0.07 86.0 12.8 24.8 8.7 28.4 7.7 1,458 61.2 7.6 27.7 5.0 1.65 0.07 75.5 13.8 29.4 10.9 38.1 8.9
QFS 370 42.5 16.3 27.5 6.4 1.70 0.10 82.0 19.8 20.3 13.2 23.1 9.2 490 42.9 16.9 27.9 8.5 1.60 0.10 71.3 21.8 24.6 14.8 32.5 10.2
RISC 678 43.4 8.5 26.6 3.5 1.80 0.10 84.5 12.6 - - 34.9 7.1 825 44.5 8.2 25.0 4.4 1.60 0.10 67.6 12.5 NA NA 55.1 4.5
RS III 680 55.9 5.5 27.6 3.8 1.79 0.07 88.3 11.3 25.2 9.2 27.8 6.7 914 56.3 6.0 27.2 4.7 1.65 0.06 73.9 13.2 29.5 10.4 38.9 7.5
SHIP 940 58.3 13.5 28.7 4.0 1.80 0.10 88.4 14.1 21.9 7.3 24.3 5.2 1,073 56.8 13.3 27.9 5.5 1.60 0.00 73.9 14.0 26.1 10.0 34.3 7.0
SHIP-TREND 424 50.5 14.1 27.9 3.7 1.80 0.10 87.1 12.8 20.8 6.8 23.5 5.1 537 50.3 13.2 26.9 5.1 1.60 0.00 72.6 14.0 25.2 9.0 33.8 7.0
SOF - - - - - - - - - - - - - 3,422 73.5 5.3 26.4 4.6 1.60 0.06 67.1 12.4 27.1 8.6 39.5 5.8
SORBS 361 48.1 16.7 27.2 4.0 1.77 0.07 85.4 12.7 18.1 7.6 21.2 6.4 515 48.0 15.9 16.9 5.5 1.64 0.07 72.1 14.0 23.6 9.9 32.7 6.5
TwinsUK - - - - - - - - - - - - - 2,704 47.1 13.0 25.1 5.0 1.62 0.06 66.1 12.0 23.2 9.0 34.2 8.0
ULSAM 483 81.7 0.9 26.0 3.4 1.73 0.06 77.9 10.9 22.5 7.6 28.2 7.0 - - - - - - - - - - - - -
YFS 164 32.1 4.9 26.1 4.3 1.80 0.10 86.0 15.7 15.0 10.1 16.1 6.1 173 32.1 4.9 25.0 5.3 1.70 0.10 69.3 15.2 19.6 9.9 27.0 7.4

Metabochip studies

DESIR 1,690 52.8 10.0 26.3 3.5 1.73 0.07 78.2 11.4 18.8 7.3 23.5 6.2 1,409 52.9 10.2 26.0 4.5 1.59 0.06 65.7 11.6 23.2 8.6 34.2 7.2

DILGOM 1,754 53.0 13.5 27.2 4.1 1.80 0.10 84.0 14.1 21.8 9.6 25.1 6.7 2,081 51.8 13.5 26.8 5.4 1.60 0.10 70.8 14.0 26.1 11.0 35.5 8.0

Ely Study 737 61.5 9.1 27.4 4.0 1.70 0.10 83.1 13.3 22.4 7.0 26.6 5.2 845 60.8 9.2 27.3 5.4 1.60 0.06 71.1 14.4 29.0 10.2 39.9 6.5

EPIC-Norfolk T2D cases 242 62.4 7.7 28.9 3.4 1.74 0.06 87.5 11.5 24.3 8.5 27.2 6.6 160 61.2 8.5 29.8 5.1 1.60 0.06 76.5 14.0 35.9 12.7 45.8 9.8

EPIC-Norfolk T2D sub-cohort 257 60.1 8.7 26.2 3.1 1.75 0.07 79.9 11.0 18.7 7.1 22.9 5.9 326 57.6 9.1 25.7 3.7 1.61 0.06 67.0 10.6 26.9 9.4 39.2 8.5

Fenland Study 1,465 46.9 7.2 27.0 4.1 1.80 0.10 85.4 14.1 20.8 8.0 23.7 5.7 1,667 46.9 7.0 26.5 5.4 1.64 0.06 71.1 15.3 26.3 10.9 35.7 7.2

HEALTH2006 1,033 50.5 13.1 26.6 4.2 1.79 0.07 85.2 14.9 21.2 9.6 24.0 6.8 1,298 49.1 13.2 25.4 5.0 1.66 0.06 69.6 14.2 25.2 10.5 34.8 7.6

INVNORM_GXE 140 38.7 8.9 27.7 6.9 1.80 0.10 85.4 23.0 28.6 14.2 31.7 8.6 473 40.0 8.1 32.3 7.5 1.60 0.10 86.3 21.0 39.0 14.0 44.0 7.1

INVNORM_SPT 175 46.9 14.1 24.9 4.5 1.70 0.10 75.2 16.1 18.3 10.0 23.2 8.9 301 46.3 13.2 28.9 5.9 1.60 0.10 75.3 16.8 28.4 11.2 36.4 8.0

KORA F3 650 50.2 12.4 27.7 4.0 1.76 0.07 86.0 13.6 27.0 5.3 31.5 4.7 731 50.8 12.1 26.3 5.1 1.63 0.07 69.5 13.3 36.1 5.8 52.6 6.1

KORA S4/F4 580 42.4 15.7 26.6 3.6 1.76 0.07 82.6 11.7 26.4 5.2 31.9 4.7 611 41.4 14.8 26.0 5.1 1.63 0.07 68.9 13.5 35.7 5.9 52.4 6.0

Leipzig Adults 222 42.6 16.9 37.4 14.0 1.80 0.07 120.8 45.3 36.0 12.6 28.7 5.0 393 47.2 15.1 40.3 12.4 1.70 0.70 110.9 35.6 40.1 12.8 36.5 6.8

METSIM  cases 1,204 60.5 6.6 30.2 5.2 1.75 0.06 92.4 17.1 26.5 9.7 28.2 6.6 - - - - - - - - - - - - -

METSIM  controls 957 53.9 5.0 26.4 3.4 1.77 0.06 82.5 11.9 17.3 5.9 20.5 4.6 - - - - - - - - - - - - -

Whitehall metabochip 1,689 60.5 5.8 26.7 3.6 1.75 0.07 81.9 12.4 20.4 7.2 24.3 5.4 534 60.6 5.8 27.1 5.3 1.62 0.06 70.8 14.5 26.5 9.9 36.3 6.8

* only report descrptives for the individuals included in the GWAS/MetaboChip analyses

Study
Men

Age, yrs BMI, kg/m2 Height, m weight, kg Total fat mass, kg Fat %

Women

Age, yrs BMI, kg/m2 Height, m weight, kg Total fat mass, kg Fat %
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Supplementary Table 4. Loci reaching genome-wide significance (P < 5 x 10-8) for body fat percentage in all ancestry analysis

β SE β SE β SE β SE β SE β SE

rs1558902 16 52,361,075 FTO A 40% T 0.048 0.006 7.0E-18 74,802 0.04 0.058 0.009 4.0E-11 24,526 0.28 0.049 0.008 9.6E-11 38,228 1.1E-03 0.054 0.012 7.1E-06 13,270 0.57 0.045 0.008 5.5E-09 37,230 0.67 0.063 0.013 1.3E-06 11,256 0.12

rs2943652 2 226,816,690 IRS1a C 36% T 0.040 0.006 1.2E-12 74,808 0.02 0.018 0.009 0.04 24,515 0.01 0.058 0.008 6.8E-14 38,228 0.01 0.018 0.012 0.15 13,264 0.19 0.025 0.008 1.5E-03 37,236 0.62 0.019 0.013 0.16 11,251 3.2E-03

rs6567160 18 55,980,115 MC4R C 25% T 0.037 0.006 3.5E-09 76,082 0.70 0.027 0.010 0.009 24,560 0.90 0.047 0.008 1.1E-08 39,094 0.79 0.025 0.014 0.08 13,286 0.93 0.029 0.009 8.6E-04 37,644 0.68 0.029 0.015 0.050 11,274 0.55

rs6755502 2 625,721 TMEM18 C 83% T 0.042 0.007 3.5E-09 75,306 0.09 0.031 0.012 0.007 24,549 0.52 0.028 0.010 4.3E-03 38,495 0.32 0.022 0.016 0.17 13,283 0.56 0.055 0.010 4.2E-08 37,467 0.11 0.042 0.017 0.014 11,266 0.38

rs6738627 2 165,252,696 COBLL1-GRB14 A 37% G 0.032 0.006 5.4E-07 55,628 0.27 0.027 0.009 0.003 24,568 0.58 0.033 0.009 3.5E-04 26,406 0.30 0.039 0.012 0.002 13,292 0.56 0.032 0.009 3.0E-04 29,877 0.48 0.013 0.013 0.33 11,276 0.60

rs693839 13 79,856,289 SPRY2a C 32% T 0.029 0.006 5.0E-07 75,643 0.31 0.027 0.009 0.004 24,547 0.19 0.033 0.008 2.4E-05 38,631 0.75 0.037 0.013 0.004 13,275 0.18 0.022 0.008 5.1E-03 37,668 0.28 0.017 0.014 0.22 11,272 0.34

rs6857 19 50,084,094 TOMM40-APOE C 83% T 0.050 0.009 8.8E-09 65,417 0.01 0.026 0.027 0.34 3,440 0.91 0.036 0.012 1.9E-03 34,503 0.03 0.022 0.040 0.59 1,365 0.56 0.062 0.012 6.4E-07 31,569 0.11 0.029 0.037 0.43 2,075 0.84

rs4788099 16 28,763,228 TUFM-SH2B1 G 38% A 0.025 0.006 1.1E-05 76,108 0.89 0.033 0.009 1.9E-04 24,551 0.99 0.029 0.008 1.2E-04 39,107 0.86 0.039 0.012 1.2E-03 13,278 0.90 0.023 0.008 3.0E-03 37,656 0.83 0.026 0.013 0.046 11,273 0.98

rs9906944 17 44,446,419 IGF2BP1 C 67% T 0.033 0.006 2.9E-08 74,338 0.05 - - - - 0.025 0.008 2.9E-03 38,242 0.04 - - - - 0.036 0.008 1.5E-05 36,751 0.14 - - - -

rs543874 1 176,156,103 SEC16B G 19% A 0.024 0.007 3.7E-04 76,135 0.74 0.049 0.011 5.0E-06 24,570 0.58 0.016 0.009 8.1E-02 39,118 0.41 0.058 0.015 9.1E-05 13,292 0.83 0.036 0.010 1.6E-04 37,673 0.88 0.039 0.016 0.013 11,278 0.24

Loci identified in sex-specific all ancestry analyses
rs3761445 22 36,925,357 PICK1-PLA2G6 G 41% A 0.022 0.006 4.3E-05 75,592 1.9E-04 0.029 0.009 8.4E-04 24,022 0.50 0.034 0.007 5.3E-06 38,605 0.01 0.047 0.012 6.8E-05 13,082 0.49 0.020 0.008 0.011 37,174 0.07 0.008 0.013 0.56 10,940 0.81

rs757318 19 18,681,308 CRTC1 C 50% A 0.022 0.006 7.0E-05 74,310 0.37 0.030 0.009 6.0E-04 24,504 0.02 0.013 0.008 7.7E-02 38,224 0.62 0.010 0.012 0.41 13,260 0.01 0.031 0.008 1.1E-04 36,742 0.34 0.052 0.013 3.7E-05 11,244 0.85

Chr., Chromosome; Position(bp) according to Build 36; allele coding based on the positive strand; and β is the effect size expressed in SD/allele (i.e. following inverse normal transformation to mean of 0 and SD of 1)
aLoci first reported in the previous genome-wide association study of body fat percentage (Kilpeläinen etal, 2011. PMID: 21706003).
bEffect allele frequency from all ancestry GWAS and Metabochip joint meta-analysis.
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Supplementary Table 5. Association between 12 loci (identified in all ancestry analyses reaching genome-wide significance) and body fat percentage in European-ancestry GWAS + ExomeChip analyses

β SE β SE β SE P

rs1558902 16 52,361,075 FTO A 41% T 0.051 0.005 1.1E-25 0.127% 87,924 0.051 0.007 1.5E-13 0.124% 43,514 0.051 0.007 1.0E-13 0.125% 45,066 1.00

rs2943652 2 226,816,690 IRS1 C 37% T 0.030 0.005 1.3E-09 0.042% 87,914 0.044 0.007 2.0E-10 0.091% 43,507 0.020 0.007 3.3E-03 0.019% 45,063 0.013

rs6567160 18 55,980,115 MC4R C 24% T 0.030 0.006 7.6E-08 0.033% 89,234 0.038 0.008 1.4E-06 0.053% 44,398 0.027 0.008 7.2E-04 0.026% 45,492 0.32

rs6755502 2 625,721 TMEM18 C 83% T 0.035 0.006 5.5E-08 0.034% 88,535 0.019 0.009 3.2E-02 0.010% 43,827 0.049 0.009 3.3E-08 0.068% 45,364 0.016

rs6738627 2 165,252,696 COBLL1-GRB14 A 37% G 0.030 0.005 1.8E-08 0.042% 76,338 0.034 0.007 4.6E-06 0.053% 38,247 0.026 0.007 5.5E-04 0.030% 38,746 0.41

rs693839 13 79,856,289 SPRY2 C 31% T 0.030 0.005 9.3E-09 0.038% 88,773 0.038 0.007 1.9E-07 0.061% 43,919 0.020 0.007 4.4E-03 0.018% 45,510 0.063

rs6857 19 50,084,094 TOMM40-APOE C 83% T 0.053 0.009 6.8E-10 0.077% 60,210 0.040 0.012 7.6E-04 0.044% 29,282 0.062 0.012 2.0E-07 0.106% 31,583 0.18

rs4788099 16 28,763,228 TUFM-SH2B1 G 40% A 0.026 0.005 8.2E-08 0.033% 89,242 0.031 0.007 5.3E-06 0.046% 44,397 0.024 0.007 4.5E-04 0.027% 45,500 0.47

rs9906944 17 44,446,419 IGF2BP1 C 66% T 0.035 0.006 1.9E-08 0.056% 64,032 0.028 0.009 1.7E-03 0.036% 30,580 0.036 0.009 3.5E-05 0.058% 34,107 0.52

rs543874 1 176,156,103 SEC16B G 19% A 0.031 0.006 5.3E-07 0.029% 89,287 0.026 0.009 2.4E-03 0.020% 44,422 0.038 0.009 9.8E-06 0.043% 45,521 0.33

Loci identified in sex-specific analyses
rs3761445 22 36,925,357 PICK1-PLA2G6 G 40% A 0.024 0.005 1.4E-06 0.027% 88,707 0.037 0.007 8.6E-08 0.065% 43,886 0.018 0.007 8.3E-03 0.015% 45,008 0.050

rs757318 19 18,681,308 CRTC1 C 51% A 0.024 0.005 1.2E-06 0.029% 87,402 0.010 0.007 1.4E-01 0.005% 43,498 0.037 0.007 7.5E-08 0.068% 44,560 0.005

Chr., Chromosome; Position(bp) according to Build 36; allele coding based on the positive strand; and β is the effect size expressed in SD/allele (i.e. following inverse normal transformation to mean of 0 and SD of 1)
aBased on European-ancestry sex-combined analysis
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Supplementary Table 6. Loci reaching genome-wide significance (P < 5 x 10-8) for body fat percentage in European-ancestry only analysis

β SE β SE β SE β SE β SE β SE β SE β SE β SE

rs1558902 16 52,361,075 FTO A 41% T 0.048 0.006 1.1E-16 64,496 0.059 0.009 9.3E-11 23,428 0.051 0.005 1.1E-25 87,924 0.049 0.008 3.9E-09 30,566 0.054 0.012 7.2E-06 12,948 0.051 0.007 1.5E-13 43,514 0.046 0.008 1.3E-08 34,586 0.065 0.013 8.2E-07 10,480 0.051 0.007 1.0E-13 45,066 0.98

rs2943650 2 226,814,165 IRS1a C 37% T 0.037 0.006 3.4E-10 65,778 - - - - 0.037 0.006 3.6E-10 65,778 0.058 0.008 3.1E-12 31,425 - - - - 0.058 0.008 3.3E-12 31,425 0.022 0.008 6.1E-03 35,009 - - - - 0.022 0.008 0.006 35,009 0.001

rs6857 19 50,084,094 TOMM40-APOE C 83% T 0.055 0.009 9.2E-10 57,871 0.029 0.028 0.31 2,339 0.053 0.009 6.8E-10 60,210 0.041 0.012 9.3E-04 28,241 0.029 0.040 0.479 1,041 0.040 0.012 7.6E-04 29,282 0.065 0.013 1.8E-07 30,285 0.028 0.039 0.462 1,298 0.062 0.012 2.0E-07 31,583 0.18

rs693839 13 79,856,289 SPRY2a C 31% T 0.030 0.006 1.2E-06 65,337 0.030 0.010 0.002 23,436 0.030 0.005 9.3E-09 88,773 0.038 0.009 1.1E-05 30,969 0.036 0.013 0.005 12,950 0.038 0.007 1.9E-07 43,919 0.020 0.008 1.7E-02 35,024 0.022 0.014 0.124 10,486 0.020 0.007 0.004 45,510 0.082

rs6738627 2 165,252,696 COBLL1-GRB14 A 37% G 0.032 0.007 1.2E-06 52,879 0.026 0.009 0.005 23,459 0.030 0.005 1.8E-08 76,338 0.032 0.009 5.8E-04 25,279 0.038 0.012 0.002 12,968 0.034 0.007 4.6E-06 38,247 0.032 0.009 3.8E-04 28,255 0.012 0.013 0.359 10,491 0.026 0.007 5.5E-04 38,746 0.42

rs9906944 17 44,446,419 IGF2BP1 C 66% T 0.035 0.006 2.1E-08 64,032 - - - - 0.035 0.006 1.9E-08 64,032 0.028 0.009 0.002 30,580 - - - - 0.028 0.009 0.002 30,580 0.036 0.009 3.2E-05 34,107 - - - - 0.036 0.009 3.5E-05 34,107 0.53

rs6728726 2 613,976 TMEM18 C 84% T 0.038 0.008 1.7E-06 65,823 0.034 0.012 0.005 23,443 0.037 0.007 2.9E-08 89,287 0.023 0.011 0.042 31,453 0.027 0.016 0.098 12,962 0.024 0.009 0.009 44,415 0.052 0.011 2.0E-06 35,027 0.042 0.017 0.015 10,481 0.049 0.009 9.8E-08 45,508 0.054

Chr., Chromosome; Position(bp) according to Build 36; allele coding based on the positive strand; and β is the effect size expressed in SD/allele (i.e. following inverse normal transformation to mean of 0 and SD of 1)
aLoci first reported in the previous genome-wide association study of body fat percentage (Kilpeläinen etal, 2011. PMID: 21706003)
bEffect allele frequency from European-ancestry sex-combined GWAS and Metabochip joint meta-analysis.
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Supplementary Table 7. Association of genome-wide significant body fat percentage loci with adiposity and anthropometric traits

β/allele SE P value N β/allele SE P value N Direction P value N Direction P value N Direction P value N β/allele SE P value N β/allele SE P value N

rs1558902 16 52,361,075 FTO A T Sex-combined 0.081 0.003 1.1E-156 336,974 0.0039 0.004 0.26 208,248 + 6.2E-07 10,557 + 4.6E-04 10,557 - 0.17 10,556 0.033 0.006 1.8E-07 32,041 -0.010 0.003 0.0012 252,880

rs2943652 2 226,816,690 IRS1 C T Sex-combined 0.014 0.003 2.4E-06 335,472 0.0001 0.004 0.99 208,227 + 9.2E-04 10,557 + 0.60 10,557 - 4.2E-04 10,556 0.020 0.007 0.002 32,124 -0.003 0.003 0.38 253,041

rs6567160 18 55,980,115 MC4R C T Sex-combined 0.056 0.004 6.7E-59 339,006 -0.0025 0.004 0.54 209,911 + 0.09 10,557 + 0.13 10,557 - 0.89 10,556 0.027 0.008 3.9E-04 32,057 0.025 0.004 2.0E-12 253,015

rs6755502 2 625,721 TMEM18 C T Sex-combined 0.060 0.004 2.0E-53 338,935 -0.0084 0.005 0.07 209,871 + 6.1E-05 10,557 + 0.05 10,557 - 0.34 10,556 0.026 0.008 0.002 32,030 0.006 0.004 0.16 251,807

rs6738627 2 165,252,696 COBLL1-GRB14 A G Sex-combined 0.011 0.003 6.1E-04 284,773 -0.0213 0.004 2.2E-08 174,672 + 0.02 10,557 + 0.51 10,557 - 0.06 10,556 0.036 0.007 8.3E-07 25,573 0.001 0.003 0.72 197,773

rs693839 13 79,856,289 SPRY2 C T Sex-combined 0.010 0.003 0.003 332,804 0.0022 0.004 0.55 203,655 + 0.009 10,557 + 0.08 10,557 - 0.60 10,556 0.012 0.007 0.10 29,472 0.007 0.003 0.04 252,245

rs6857 19 50,084,094 TOMM40-APOE C T Sex-combined 0.021 0.005 1.0E-04 231,865 0.0235 0.006 1.2E-04 141,664 + 0.004 10,557 + 2.1E-04 10,557 + 0.37 10,556 0.026 0.011 0.016 26,284 -0.006 0.005 0.17 236,911

rs4788099 16 28,763,228 TUFM-SH2B1 G A Sex-combined 0.031 0.003 1.1E-24 339,148 0.0024 0.004 0.49 209,997 + 0.04 10,557 + 0.36 10,557 - 0.61 10,556 0.027 0.006 3.9E-05 32,158 0.002 0.003 0.42 253,217

rs9906944 17 44,446,419 IGF2BP1 C T Sex-combined 0.010 0.004 0.02 234,710 0.0096 0.005 0.04 141,155 + 0.70 10,557 + 0.24 10,557 + 0.19 10,556 0.013 0.007 0.07 29,470 -0.016 0.003 1.1E-06 245,664

rs543874 1 176,156,103 SEC16B G A Sex-combined 0.050 0.004 2.3E-40 339,078 -0.0017 0.004 0.69 209,984 + 0.10 10,557 + 0.53 10,557 - 0.25 10,556 0.009 0.008 0.28 32,081 0.006 0.004 0.09 253,117

rs3761445 22 36,925,357 PICK1-PLA2G6 G A Sex-combined 0.009 0.003 0.002 335,397 -0.0015 0.004 0.66 209,748 + 0.04 10,557 + 0.003 10,557 + 0.25 10,556 0.016 0.006 0.015 32,153 0.012 0.003 6.7E-05 252,071

Men 0.012 0.004 0.003 152,464 0.0027 0.005 0.60 93,329 + 0.13 4,997 + 0.02 4,997 + 0.11 4,997 0.016 0.010 0.12 13,459 0.016 0.005 8.0E-04 101,283

Women 0.006 0.004 0.14 171,752 -0.0048 0.005 0.29 116,552 + 0.22 5,560 + 0.09 5,560 + 0.83 5,559 0.016 0.008 0.051 18,694 0.010 0.004 0.02 138,353

rs757318 19 18,681,308 CRTC1 C A Sex-combined 0.017 0.003 3.2E-08 338,517 -0.0049 0.003 0.15 208,780 + 0.52 10,557 + 0.56 10,557 + 0.56 10,556 -0.004 0.007 0.59 32,124 0.003 0.003 0.38 251,032

Men 0.013 0.004 0.002 152,563 -0.0017 0.005 0.73 92,844 - 0.26 4,997 - 0.66 4,997 + 0.33 4,997 -0.009 0.011 0.41 13,454 0.005 0.005 0.31 100,758

Women 0.021 0.004 1.7E-07 171,630 -0.0080 0.005 0.08 116,069 + 0.11 5,560 + 0.12 5,560 + 0.70 5,559 -0.001 0.008 0.92 18,670 0.003 0.004 0.53 137,848

Chr., Chromosome; EA, Effect-allele (body fat percentage increasing allele); NEA, non-effect allele; EAF, Effect allele frequency; Position(bp) according to Build 36; and allele coding based on the positive strand. 

aAssocation results were derived from latest Genetic Investigation of ANthropometric Traits consortium (GIANT) GWAS and Metabochip meta analyses; β is the effect size expressed in SD/allele (i.e. following inverse normal transformation to mean of 0 and SD of 1) for BMI and WHRadjBMI (waist-to-hip ratio adjusted by BMI) and z-score transformed (i.e.  mean of 0 and SD of 1) for height.

bAssociation results were derived from European-ancestry analyses except sex-combined BMI analysis (from all ancestry analysis).

dAssociation results for ciculating leptin were obtained from circulating leptin consoritum (Kilpeläinen et al, in preparation); β is effect size per allele expressed in natural logarithm-transformed (ng/ml).

cAssociation results for abdominal subcutaneous fat (SAT), viceral fat (VAT), and ratio of visceral fat to subcutaneous fat (VAT/SAT) were obtained from Subcutaneous adipose tissue (SAT)-Visceral adipose tissue (VAT) consortium (Fox et al., 2012 PMID:22589738). "Direction" indicates where the fat% increasing allele is 
associated with increased (+) or decreased (-) SAT, VAT or VAT/SAT.
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Supplementaty Table 8. Heterogeneity between all ancestry analyses and European analyses for 12 loci idenitified in all ancestry analyses (P < 5E-8)

β SE β SE P β SE β SE P β SE β SE P β SE β SE P

rs1558902 16 52,361,075 FTO A T 40% 0.051 0.005 3.8E-27 99,328 41% 0.051 0.005 1.1E-25 87,924 1.00 40% 0.051 0.0064 3.8E-15 51,498 41% 0.051 0.007 1.5E-13 43,514 1.00 41% 0.050 0.0067 7.2E-14 48,486 41% 0.051 0.007 1.0E-13 45,066 0.81 41% 0.049 0.0058 9.2E-18 62,832 40% 0.051 0.008 8.9E-11 35,323 0.86

rs2943652 2 226,816,690 IRS1 C T 36% 0.034 0.005 1.5E-12 99,323 37% 0.030 0.005 1.3E-09 87,914 0.30 36% 0.046 0.0065 1.3E-12 51,492 36% 0.044 0.007 2.0E-10 43,507 0.70 36% 0.023 0.0068 5.6E-04 48,487 37% 0.020 0.007 0.003 45,063 0.47 36% 0.033 0.0058 1.1E-08 62,837 36% 0.035 0.008 9.2E-06 35,313 0.84

rs6567160 18 55,980,115 MC4R C T 25% 0.034 0.005 1.3E-10 100,642 24% 0.030 0.006 7.6E-08 89,234 0.36 26% 0.042 0.0072 6.1E-09 52,380 23% 0.038 0.008 1.4E-06 44,398 0.50 24% 0.029 0.0076 1.1E-04 48,918 24% 0.027 0.008 7.2E-04 45,492 0.67 25% 0.037 0.0066 3.0E-08 62,837 24% 0.029 0.009 1.1E-03 36,632 0.45

rs6755502 2 625,721 TMEM18 C T 83% 0.039 0.006 1.4E-10 99,855 83% 0.035 0.006 5.5E-08 88,535 0.39 83% 0.027 0.0084 0.002 51,778 83% 0.019 0.009 3.2E-02 43,827 0.23 83% 0.052 0.0087 2.7E-09 48,733 83% 0.049 0.009 3.3E-08 45,364 0.57 83% 0.044 0.0077 1.5E-08 62,621 83% 0.030 0.010 2.9E-03 36,061 0.27

rs6738627 2 165,252,696 COBLL1-GRB14 A G 37% 0.030 0.005 5.7E-09 80,196 37% 0.030 0.005 1.8E-08 76,338 1.00 37% 0.035 0.0073 1.9E-06 39,698 37% 0.034 0.007 4.6E-06 38,247 0.86 37% 0.026 0.0072 3.8E-04 41,153 37% 0.026 0.007 5.5E-04 38,746 1.00 37% 0.032 0.0069 3.5E-06 44,615 37% 0.026 0.008 1.1E-03 34,408 0.61

rs693839 13 79,856,289 SPRY2 C T 32% 0.028 0.005 6.6E-09 100,190 31% 0.030 0.005 9.3E-09 88,773 0.61 33% 0.034 0.0067 3.6E-07 51,906 31% 0.038 0.007 1.9E-07 43,919 0.45 32% 0.021 0.0069 0.002 48,940 31% 0.020 0.007 0.004 45,510 0.81 32% 0.025 0.006 4.6E-05 62,868 31% 0.036 0.008 8.2E-06 36,149 0.25

rs6857 19 50,084,094 TOMM40-APOE C T 83% 0.048 0.008 6.8E-09 68,857 83% 0.053 0.009 6.8E-10 60,210 0.45 84% 0.035 0.0112 0.002 35,868 83% 0.040 0.012 7.6E-04 29,282 0.58 84% 0.058 0.0118 7.3E-07 33,644 84% 0.062 0.012 2.0E-07 31,583 0.58 84% 0.036 0.0107 6.8E-04 42,204 84% 0.068 0.013 9.9E-08 25,480 0.06

rs4788099 16 28,763,228 TUFM-SH2B1 G A 38% 0.027 0.005 1.2E-08 100,659 40% 0.026 0.005 8.2E-08 89,242 0.80 38% 0.032 0.0064 6.7E-07 52,385 40% 0.031 0.007 5.3E-06 44,397 0.85 39% 0.024 0.0067 3.6E-04 48,929 40% 0.024 0.007 4.5E-04 45,500 1.00 38% 0.030 0.0058 3.0E-07 62,853 38% 0.021 0.008 7.8E-03 36,633 0.35

rs9906944 17 44,446,419 IGF2BP1 C T 67% 0.033 0.006 2.9E-08 74,338 66% 0.035 0.006 1.9E-08 64,032 0.67 68% 0.025 0.0083 0.003 38,242 66% 0.028 0.009 0.002 30,580 0.65 67% 0.036 0.0084 1.5E-05 36,751 66% 0.036 0.009 3.5E-05 34,107 1.00 68% 0.023 0.0082 4.5E-03 39,663 67% 0.046 0.009 1.4E-07 33,501 0.06

rs543874 1 176,156,103 SEC16B G A 19% 0.032 0.006 4.5E-08 100,705 19% 0.031 0.006 5.3E-07 89,287 0.83 19% 0.028 0.0079 3.7E-04 52,410 19% 0.026 0.009 0.002 44,422 0.76 19% 0.037 0.0081 5.8E-06 48,951 19% 0.038 0.009 9.8E-06 45,521 0.85 19% 0.028 0.0072 9.8E-05 62,899 20% 0.039 0.010 4.0E-05 36,633 0.36

rs3761445 22 36,925,357 PICK1-PLA2G6 G A 41% 0.024 0.005 1.7E-07 99,614 40% 0.024 0.005 1.4E-06 88,707 1.00 42% 0.037 0.0063 2.5E-09 51,687 40% 0.037 0.007 8.6E-08 43,886 1.00 40% 0.017 0.0066 0.013 48,114 40% 0.018 0.007 0.008 45,008 0.81 42% 0.028 0.0057 6.5E-07 62,296 40% 0.019 0.008 1.1E-02 36,150 0.34

rs757318 19 18,681,308 CRTC1 C A 50% 0.024 0.005 2.1E-07 98,814 51% 0.024 0.005 1.2E-06 87,402 1.00 50% 0.012 0.0064 0.05 51,484 50% 0.010 0.007 0.14 43,498 0.70 50% 0.037 0.0067 4.8E-08 47,986 51% 0.037 0.007 7.5E-08 44,560 1.00 49% 0.023 0.0058 8.9E-05 61,024 50% 0.031 0.008 7.3E-05 36,623 0.42

Chr., Chromosome; Position(bp) according to Build 36; allele coding based on the positive strand; and β is the effect size expressed in SD/allele (i.e. following inverse normal transformation to mean of 0 and SD of 1)

EAF: Effect Allele Frequency

Heterogeneity

N EAF

Per allele change in 
body fat %c P N

All ancestry Women European-Ancestry Women

EAF

Per allele change in 
body fat %c P

Heterogeneity Heterogeneity

P N
Per allele change in 

body fat %c P N
Other 
allele

All ancestry sex-combined All ancestry Men European-Ancetsry Men

Per allele change in 
body fat %c P NEAF EAF

Per allele change in 
body fat %c P N EAF EAF

Per allele change in 
body fat %c

European-ancestry sex-combined

SNP

Chr.
Position 

(bp) Nearby gene

Fat% 
increasing 

allele

All ancestry BIA All ancestry DEXA    
Heterogeneity

EAF

Per allele change in 
body fat %c P N EAF

Per allele change in 
body fat %c P N
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Supplementary Table 9. Association of genome-wide significant body fat percentage loci with plasma liver enzymes and C reative protein levels

β/allele SE P value N β/allele SE P value N β/allele SE P value N β/allele SE P value N β/allele SE P value Nmax

rs1558902 16 52,361,075 FTO A T 42% 0.002 0.001 0.25 32,573 0.003 0.002 0.10 55,382 -0.001 0.002 0.62 40,202 0.004 0.002 0.06 57,589 0.032 0.007 2.2E-06 66,185

rs2943652 2 226,816,690 IRS1 C T 39% 0.002 0.001 0.14 32,631 -0.003 0.002 0.11 55,461 -0.002 0.002 0.35 40,214 -0.003 0.002 0.22 57,665 -0.010 0.007 0.14 66,185

rs6567160 18 55,980,115 MC4R C T 27% 0.003 0.001 0.06 32,541 0.001 0.002 0.50 55,349 0.002 0.002 0.35 40,170 0.000 0.003 0.97 57,573 0.029 0.008 1.5E-04 66,185

rs6755502 2 625,721 TMEM18 C T 83% 0.002 0.002 0.31 32,554 0.001 0.002 0.56 55,351 0.004 0.003 0.09 40,128 0.003 0.003 0.34 57,561 0.038 0.008 8.2E-06 66,185

rs6738627 2 165,252,696 COBLL1-GRB14 A G 38% -0.001 0.003 0.78 12,031 -0.007 0.003 0.02 30,529 -0.006 0.002 0.02 30,191 -0.009 0.003 0.01 30,923 -0.002 0.009 0.84 66,185

rs693839 13 79,856,289 SPRY2 C T 30% 0.000 0.001 0.97 32,535 0.003 0.002 0.15 55,318 0.002 0.002 0.47 40,204 -0.001 0.002 0.64 57,548 0.004 0.007 0.52 66,185

rs6857 19 50,084,094 TOMM40-APOE C T 84% 0.002 0.002 0.32 27,307 0.007 0.003 0.015 50,119 -0.001 0.003 0.74 35,558 -0.001 0.004 0.77 50,562 0.209 0.010 7.4E-95 66,185

rs4788099 16 28,763,228 TUFM-SH2B1 G A 39% -0.001 0.001 0.57 32,618 0.000 0.002 0.98 55,449 -0.001 0.002 0.79 40,203 0.000 0.002 0.89 57,653 0.004 0.006 0.56 66,185

rs9906944 17 44,446,419 IGF2BP1 C T 69% 0.002 0.001 0.30 32,179 -0.003 0.002 0.12 50,660 0.000 0.002 0.92 35,566 -0.003 0.003 0.32 52,884 0.025 0.007 4.5E-04 66,185

rs543874 1 176,156,103 SEC16B G A 20% 0.004 0.002 0.040 32,574 0.002 0.002 0.29 55,387 0.000 0.003 0.93 40,220 0.005 0.003 0.09 57,606 0.020 0.008 0.011 66,185

rs3761445 22 36,925,357 PICK1-PLA2G6 G A 41% 0.001 0.001 0.46 32,591 -0.003 0.002 0.07 55,424 -0.003 0.002 0.17 40,178 -0.002 0.002 0.42 57,630 0.017 0.006 0.011 66,185

rs757318 19 18,681,308 CRTC1 C A 52% 0.000 0.001 0.90 32,304 0.002 0.002 0.16 55,135 -0.001 0.002 0.69 39,893 0.003 0.002 0.17 57,341 0.010 0.006 0.12 66,185

Chr., Chromosome; EA, Effect-allele (body fat percentage increasing allele); NEA, non-effect allele; EAF, Effect allele frequency; Position(bp) according to Build 36; allele coding based on the positive strand; the association results were derived from sex-combined analyses.
aAssociation results for liver enzymes (ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate aminotransferase; and GGT, gamma-glutamyl transferase) were obtained from Chambers et al., 2011 (PMID:22001757); β represents the per-allele change expressed in z-score (Mean of 0; SD of 1). 
bAssociation results for C-Reactive protein levels (CRP) were derived from Dehghan et al., 2011 (PMID: 21300955); the β represents the per-allele change expressed as natural logarithmic transformation (mg/L).

CRPbOther 
alleleSNP Chr. Position (bp) Nearby gene

Fat% 
increasing 

allele

Effect allele 
freq. (%)

ALTa GGTaALPa ASTa
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Supplementary Table 10. Association of genome-wide significant body fat percentage loci with with pubertal height growth

β/allele P value Nmax β/allele P value Nmax β/allele P value Nmax

rs9906944 17 44,446,419 IGF2BP1 C T Pre-pubertal height -0.013 0.34 13,956 -0.022 0.23 6,974 -0.003 0.87 6,982

Pubertal growth -0.013 0.37 10,799 -0.026 0.19 5,756 0.002 0.92 5,043

Pubertal timing -0.007 0.67 9,228 -0.008 0.73 4,946 -0.006 0.81 4,282

rs3761445 22 36,925,357 PICK1-PLA2G6 G A Pre-pubertal height 0.034 0.0072 13,948 0.029 0.09 6,968 0.038 0.03 6,980

Pubertal growth -0.004 0.77 10,786 0.003 0.86 5,750 -0.013 0.53 5,036

Pubertal timing 0.024 0.12 9,224 0.044 0.03 4,946 0.000 0.99 4,278

Girls (10yrs) and boys (12yrs)

Analysisa

Girls (10yrs) Boys (12yrs)

aAssociation results for pubertal height growth were obtained from the Early Growth Genetics Consortium (Cousminer et al., 2013. PMID:23449627); height in 10y-old girls and 12y-old boys; pubertal 
growth was calculated as the difference in height of 8y-old girls/boys and their adult height; pubertal timing was calculated as the difference in height of 14y-old girls/boys and their adult height. Height, 
growth and timing were all standerdized to the sex-specific population means.

SNP Chr. Position (bp) Nearby gene
Fat% 

increasing 
allele

Other allele

Chr., Chromosome; EA, Effect-allele (body fat percentage increasing allele); NEA, non-effect allele; EAF, Effect allele frequency; Position(bp) according to Build 36; and allele coding based on the 
positive strand. 
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Supplementary Table 11. Previously-reported genome-wide significant associations listed in the NHGRI GWAS Catalog that lie within 500 kb and r2 > 0.7 to each of the 12 body fat percentage lead SNPs. 

Region Body Fat% 
SNP (BFS) BFS Position r2

Previously 
Identified SNPs 

(PIS)
PIS Position PMID First Author Disease/Trait Previously Reported Gene(s) Effect 

Allele EAF Effect 
Allele EAF OR/β

Direction of 
Effect for body 

fat % Increasing 
Allele (+/-)

PIS p-
Value

Distance 
between BFS 

and PIS

1q25.2 rs543874 176,156,103 0.92 rs633715 176,119,203 21102462 Elks CE Menarche (age at onset) SEC16B G 19% C 20% -2.6 - 2E-08 36,900

1q25.2 rs543874 176,156,103 1.00 rs543874 176,156,103 20935630 Speliotes EK Body mass index SEC16B G 19% G 19% 0.22 + 4E-23 0

1q25.2 rs543874 176,156,103 0.96 rs10913469 176,180,142 19079260 Thorleifsson G Weight SEC16B, RASAL2 G 19% C 20% 3.82 + 1E-08 24,039

2p25.3 rs6755502 625,721 1.00 rs2947411 604,168 21102462 Elks CE Menarche (age at onset) TMEM18 C 83% A 17% 2.8 - 2E-08 21,553

2p25.3 rs6755502 625,721 1.00 rs2867125 612,827 20935630 Speliotes EK Body mass index TMEM18 C 83% C 83% 0.31 + 3E-49 12,894

2p25.3 rs6755502 625,721 0.85 rs6548238 624,905 19079261 Willer CJ Body mass index TMEM18 C 83% C 84% 0.26 + 1E-18 816

2p25.3 rs6755502 625,721 1.00 rs7561317 634,953 19079260 Thorleifsson G Body mass index TMEM18 C 83% G 84% 6.12 + 4E-17 9,232

2p25.3 rs6755502 625,721 1.00 rs7561317 634,953 19079260 Thorleifsson G Weight TMEM18 C 83% G 84% 6.47 + 2E-18 9,232

2q24.3 rs6738627 165,252,696 0.93 rs3923113 165,210,095 21874001 Kooner JS Type 2 diabetes GRB14 A 37% A 74% 1.09 - 1E-08 42,601

2q24.3 rs6738627 165,252,696 0.72 rs10195252 165,221,337 20935629 Heid IM Waist-hip ratio GRB14 A 37% T 60% 0.05 - 4E-34 31,359

2q24.3 rs6738627 165,252,696 0.72 rs10195252 165,221,337 20686565 Teslovich TM Triglycerides COBLL1 A 37% C 40% -2.01 - 2E-10 31,359

2q36.3 rs2943652 226,816,690 0.77 rs2943634 226,776,324 22581228 Manning AK Fasting insulin-related traits (interaction with 
BMI) IRS1 C 36% C 66% 0.018 - 2E-14 40,366

2q36.3 rs2943652 226,816,690 0.97 rs2943641 226,801,989 19734900 Rung J Type 2 diabetes and other traits LOC64673, IRS1 C 36% C 63% 1.19 - 9E-12 14,701

2q36.3 rs2943652 226,816,690 1.00 rs2972146 226,808,942 20686565 Teslovich TM HDL cholesterol IRS1 C 36% C 37% 0.46 + 2E-09 7,748

2q36.3 rs2943652 226,816,690 1.00 rs2972146 226,808,942 20686565 Teslovich TM Triglycerides IRS1 C 36% C 37% -1.89 - 2E-08 7,748

2q36.3 rs2943652 226,816,690 0.97 rs2943650 226,814,165 21706003 Kilpelainen TO Adiposity IRS1 C 36% T 64% -0.03 + 4E-11 2,525

2q36.3 rs2943652 226,816,690 0.93 rs925735 226,887,874 22479202 Dastani Z Adiponectin levels IRS1 C 36% G 64% -0.02 + 2E-08 71,184

16p11.2 rs4788099 28,763,228 0.76 rs151181 28,398,018 21102463 Franke A Crohn's disease IL27, SH2B1, EIF3C, LAT, CD19 G 38% G 39% 1.07 + 2E-11 365,210

16p11.2 rs4788099 28,763,228 0.80 rs4788084 28,447,349 19430480 Barrett JC Type 1 diabetes IL27 G 38% G 42% 1.09 + 3E-13 315,879

16p11.2 rs4788099 28,763,228 0.80 rs4788084 28,447,349 21829393 Plagnol V Type 1 diabetes autoantibodies IL27 G 38% G NR 1.15 + 1E-08 315,879

16p11.2 rs4788099 28,763,228 0.97 rs8049439 28,745,016 19915574 Imielinski M Inflammatory bowel disease (early onset) IL27, CCDC101, CLN3, EIF3C, 
NUPR1, SULT1A1, SULT1A2 G 38% G 37% 1.14 + 2E-09 18,212

16p11.2 rs4788099 28,763,228 1.00 rs7498665 28,790,742 19079260 Thorleifsson G Body mass index SH2B1, ATP2A1 G 38% G 44% 3.63 + 3E-10 27,514

16p11.2 rs4788099 28,763,228 1.00 rs7498665 28,790,742 19079260 Thorleifsson G Weight SH2B1, ATP2A1 G 38% G 44% 3.69 + 1E-09 27,514

16p11.2 rs4788099 28,763,228 1.00 rs7498665 28,790,742 19079261 Willer CJ Body mass index SH2B1 G 38% G 41% 0.15 + 5E-11 27,514

16p11.2 rs4788099 28,763,228 1.00 rs7359397 28,793,160 20935630 Speliotes EK Body mass index SH2B1, APOB48R, SULT1A2, 
AC138894.2, ATXN2L, TUFM G 38% T 40% 0.15 + 2E-20 29,932

16q12.2 rs1558902 52,361,075 0.90 rs9940128 52,358,255 22399527 Kristiansson K Metabolic syndrome FTO A 40% A 42% 0.09 + 2E-09 2,820

16q12.2 rs1558902 52,361,075 1.00 rs1421085 52,358,455 19151714 Meyre D Obesity FTO A 40% C 40% 1.39 + 1E-28 2,620

16q12.2 rs1558902 52,361,075 1.00 rs1558902 52,361,075 19557197 Heard-Costa NL Waist circumference FTO A 40% NR NR NR N/A 5E-19 0

16q12.2 rs1558902 52,361,075 1.00 rs1558902 52,361,075 20421936 Scherag A Obesity (extreme) FTO A 40% A NA 1.37 + 7E-13 0

16q12.2 rs1558902 52,361,075 1.00 rs1558902 52,361,075 20935630 Speliotes EK Body mass index FTO A 40% A 42% 0.39 + 5E-120 0

16q12.2 rs1558902 52,361,075 0.90 rs1121980 52,366,748 18454148 Loos RJ Body mass index FTO A 40% NR NR 0.06 N/A 4E-08 5,673

16q12.2 rs1558902 52,361,075 0.93 rs17817449 52,370,868 21552555 Wang K Obesity FTO A 40% NR NR NR N/A 2E-12 9,793

16q12.2 rs1558902 52,361,075 0.93 rs8050136 52,373,776 19079260 Thorleifsson G Body mass index FTO A 40% A 41% 8.04 + 1E-47 12,701

16q12.2 rs1558902 52,361,075 0.93 rs8050136 52,373,776 19079260 Thorleifsson G Weight FTO A 40% A 41% 7.05 + 5E-36 12,701

16q12.2 rs1558902 52,361,075 0.93 rs8050136 52,373,776 19056611 Timpson NJ Type 2 diabetes FTO A 40% NR NR 1.3 N/A 2E-17 12,701

16q12.2 rs1558902 52,361,075 0.93 rs8050136 52,373,776 17463248 Scott LJ Type 2 diabetes FTO A 40% A 38% 1.17 + 1E-12 12,701

16q12.2 rs1558902 52,361,075 0.93 rs8050136 52,373,776 17463249 Zeggini E Type 2 diabetes FTO A 40% A 40% 1.23 + 7E-14 12,701

16q12.2 rs1558902 52,361,075 0.93 rs8050136 52,373,776 21037115 Wan ES Body mass in chronic obstructive pulmonary 
disease (BMI) FTO A 40% A 39% + + 4E-08 12,701

16q12.2 rs1558902 52,361,075 0.93 rs8050136 52,373,776 21706003 Kilpelainen TO Adiposity FTO A 40% C 60% -0.06 + 3E-26 12,701

16q12.2 rs1558902 52,361,075 0.93 rs9939609 52,378,028 21102462 Elks CE Menarche (age at onset) FTO A 40% A 40% -2.1 - 3E-08 16,953

16q12.2 rs1558902 52,361,075 0.93 rs9939609 52,378,028 17434869 Frayling TM Body mass index FTO A 40% A 39% 0.36 + 2E-20 16,953

16q12.2 rs1558902 52,361,075 0.93 rs9939609 52,378,028 19079261 Willer CJ Body mass index FTO A 40% A 41% 0.33 + 4E-51 16,953

16q12.2 rs1558902 52,361,075 0.93 rs9939609 52,378,028 22693455 Perry JR Type 2 diabetes FTO A 40% A 40% 1.25 + 1E-20 16,953

16q12.2 rs1558902 52,361,075 0.97 rs7202116 52,379,116 22982992 Yang J Body mass index FTO A 40% G 40% 0.04 + 2E-10 18,041

16q12.2 rs1558902 52,361,075 0.87 rs9941349 52,382,989 19553259 Cotsapas C Obesity (extreme) FTO A 40% T 43% 1.48 + 6E-12 21,914

16q12.2 rs1558902 52,361,075 0.84 rs9930506 52,387,966 17658951 Scuteri A Obesity-related traits (hip) FTO A 40% A 54% -0.16 + 3E-08 26,891

16q12.2 rs1558902 52,361,075 0.93 rs12149832 52,400,409 22344221 Okada Y Body mass index FTO A 40% A 20% 0.07 + 5E-22 39,334

16q12.2 rs1558902 52,361,075 0.87 rs11642841 52,402,988 20581827 Voight BF Type 2 diabetes FTO A 40% A NA 1.13 + 3E-08 41,913

18q21.32 rs6567160 55,980,115 1.00 rs571312 55,990,749 20935630 Speliotes EK Body mass index MC4R C 25% A 24% 0.23 + 6E-42 10,634

18q21.32 rs6567160 55,980,115 1.00 rs12967135 56,000,003 20686565 Teslovich TM HDL cholesterol RPS3A, MC4R C 25% A 23% -0.42 - 7E-09 19,888

18q21.32 rs6567160 55,980,115 1.00 rs17782313 56,002,077 19079261 Willer CJ Body mass index MC4R C 25% C 21% 0.2 + 5E-18 21,962

18q21.32 rs6567160 55,980,115 1.00 rs17782313 56,002,077 18454148 Loos RJ Body mass index MC4R C 25% C 24% 0.05 + 3E-15 21,962

18q21.32 rs6567160 55,980,115 1.00 rs17782313 56,002,077 20881960 Lango Allen H height MC4R C 25% T 76% -0.028 + 4E-11 21,962

18q21.32 rs6567160 55,980,115 1.00 rs17782313 56,002,077 19151714 Meyre D Obesity MC4R C 25% C 18% 1.22 + 5E-15 21,962

18q21.32 rs6567160 55,980,115 1.00 rs17782313 56,002,077 20881960 Lango Allen H Height MC4R C 25% T 76% -0.03 + 4E-11 21,962

18q21.32 rs6567160 55,980,115 0.81 rs12970134 56,035,730 19079260 Thorleifsson G Body mass index MC4R C 25% A 30% 4.38 + 1E-12 55,615

18q21.32 rs6567160 55,980,115 0.81 rs12970134 56,035,730 19079260 Thorleifsson G Weight MC4R C 25% A 30% 4.66 + 5E-13 55,615

18q21.32 rs6567160 55,980,115 0.81 rs12970134 56,035,730 18454146 Chambers JC Waist circumference and related phenotypes MC4R C 25% A 36% 0.88 + 2E-09 55,615

19q13.32 rs6857 50,084,094 1.00 rs6857 50,084,094 22005931 Kamboh MI Alzheimer's disease (age of onset) PVRL2 C 83% NR NR NR N/A 2E-10 0

19q13.32 rs6857 50,084,094 0.88 rs2075650 50,087,459 23207651 Davies G Cognitive decline TOMM40 C 83% G NA -0.2 + 2E-08 3,365

19q13.32 rs6857 50,084,094 0.88 rs2075650 50,087,459 21943158 Middelberg RP Cardiovascular disease risk factors (LDL) TOMM40 C 83% G 15% 0.15 - 2E-14 3,365

19q13.32 rs6857 50,084,094 0.88 rs2075650 50,087,459 21943158 Middelberg RP Cardiovascular disease risk factors (CRP) TOMM40 C 83% G 15% -0.12 + 4E-08 3,365

19q13.32 rs6857 50,084,094 0.88 rs2075650 50,087,459 21418511 Deelen J Longevity TOMM40, APOE C 83% NA 86% 1.41 + 3E-17 3,365

19q13.32 rs6857 50,084,094 0.88 rs2075650 50,087,459 20885792 Naj AC Alzheimer's disease (late onset) APOE, TOMM40 C 83% G 20% 2.94 - 5E-36 3,365

19q13.32 rs6857 50,084,094 0.88 rs2075650 50,087,459 20460622 Seshadri S Alzheimer's disease APOE C 83% G 14% 2.53 - 1E-295 3,365

19q13.32 rs6857 50,084,094 0.88 rs2075650 50,087,459 20061627 Heinzen EL Alzheimer's disease TOMM40, APOE C 83% NR 15% NR N/A 3E-11 3,365

19q13.32 rs6857 50,084,094 0.88 rs2075650 50,087,459 19734902 Harold D Alzheimer's disease APOE, TOMM40 C 83% NR 15% 2.53 - 2E-157 3,365

19q13.32 rs6857 50,084,094 0.88 rs2075650 50,087,459 19734903 Lambert JC Alzheimer's disease APOE C 83% NR 90% NR NA 2E-16 3,365

19q13.32 rs6857 50,084,094 0.88 rs2075650 50,087,459 19060911 Aulchenko YS Cholesterol, total TOMM40, APOE C 83% G 15% 0.14 - 3E-19 3,365

Body fat% SNP Previously Identified SNP 
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NR - Not reported in previous publication. N/A - Not enough information was provided to determine direction of effect.
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Supplementary Table 12. Association of genome-wide significant body fat percentage loci with lipid traits and coronary artery disease risk

β/allele SE P value N β/allele SE P value N β/allele SE P value N β/allele SE P value N OR/allele P value N

rs1558902 16 52,361,075 FTO A T Sex-combined -0.018 0.004 2.7E-07 177,879 -0.002 0.004 0.45 165,206 -0.005 0.004 0.13 177,865 0.018 0.004 2.3E-06 169,619 1.03 0.008 170,586

rs2943652 2 226,816,690 IRS1 C T Sex-combined 0.032 0.004 8.2E-17 184,147 -0.006 0.004 0.14 170,117 0.000 0.004 0.98 184,310 -0.027 0.003 1.3E-13 174,875 0.97 8.8E-04 213,752

rs6567160 18 55,980,115 MC4R C T Sex-combined -0.026 0.004 2.9E-09 185,608 0.001 0.004 0.86 171,573 -0.007 0.004 0.12 185,760 0.012 0.004 8.4E-04 176,270 1.03 0.0019 213,556

rs6755502 2 625,721 TMEM18 C T Sex-combined -0.013 0.005 0.008 186,633 -0.010 0.005 0.02 172,577 -0.006 0.005 0.14 186,801 0.008 0.004 0.03 177,323 1.03 0.02 213,488

rs6738627 2 165,252,696 COBLL1-GRB14 A G Sex-combined 0.019 0.004 4.9E-05 129,391 -0.012 0.005 0.04 116,028 -0.013 0.004 0.02 129,330 -0.017 0.004 3.3E-05 119,979 0.98 0.06 199,002

rs693839 13 79,856,289 SPRY2 C T Sex-combined -0.001 0.004 0.91 181,390 0.005 0.004 0.20 167,399 0.000 0.004 0.85 181,568 -0.002 0.004 0.46 172,078 0.99 0.51 206,738

rs6857 19 50,084,094 TOMM40-APOE C T Sex-combined 0.067 0.008 2.6E-17 86,306 -0.192 0.008 5.1E-110 82,050 -0.164 0.008 1.7E-86 86,277 -0.054 0.007 4.6E-19 82,963 0.90 5.9E-11 103,603

rs4788099 16 28,763,228 TUFM-SH2B1 G A Sex-combined -0.012 0.004 5.4E-04 185,489 -0.003 0.004 0.41 171,467 -0.008 0.004 0.03 185,637 -0.002 0.003 0.57 176,156 1.01 0.33 213,432

rs9906944 17 44,446,419 IGF2BP1 C T Sex-combined -0.012 0.005 0.03 92,820 0.003 0.006 0.39 88,433 -0.001 0.006 0.70 93,067 0.003 0.005 0.84 89,485 1.04 2.2E-06 211,220

rs543874 1 176,156,103 SEC16B G A Sex-combined -0.011 0.004 0.02 187,131 -0.010 0.005 0.07 173,055 -0.011 0.004 0.04 187,324 0.004 0.004 0.21 177,828 1.00 0.96 213,938

rs3761445 22 36,925,357 PICK1-PLA2G6 G A Sex-combined 0.016 0.004 3.9E-06 185,166 -0.008 0.004 0.04 171,168 -0.010 0.004 0.01 185,291 -0.023 0.003 8.1E-12 175,846 1.00 0.83 201,748

Men + 0.05 38,970 - 0.43 36,840 - 0.38 39,104 - 0.0025 35,288 1.01 0.33 165,789

Women + 0.04 64,118 - 0.51 61,803 - 0.22 64,235 - 0.02 59,473 1.00 0.88 138,333

rs757318 19 18,681,308 CRTC1 C A Sex-combined -0.003 0.004 0.54 183,160 -0.005 0.004 0.23 169,133 -0.006 0.004 0.14 183,303 0.003 0.004 0.31 173,822 1.02 0.18 95,655

Men - 0.32 38,970 - 0.40 36,840 - 0.55 39,104 + 0.36 35,288 1.01 0.50 58,594

Women - 0.56 64,118 - 0.76 61,803 - 0.96 64,235 + 0.71 59,473 1.03 0.17 35,033

Chr., Chromosome; EA, Effect-allele (body fat percentage increasing allele); NEA, non-effect allele; EAF, Effect allele frequency (EAF for lipid traits derived from the 1000 genome project); Position(bp) according to Build 36; and allele coding based on the positive strand.
aAssociation results for HDL cholesterol (HDL-C), LDL cholesterol (LDL-C), total cholesterol (TC) and triglyceride (TG) levels were obtained from the GLOBAL Lipids Genetics Consortium (GLGC) (Willer et al., 2013. PMID:24097068); β is the effect size expressed in SD/allele 
(i.e. following inverse normal transformation to mean of 0 and SD of 1). For sex-specific analyses, no effect sizes were available; the "+/-" indicates whether the fat%-increasing allele is associated with increased (+) or decreased (-) lipid levels.                            
cAssociation results (OR: odds ratio) for risk of coronary artery disease (CAD) were obtained from the CARDIoGRAMplusC4D Consortium (Deloukas et al., 2013. PMID:23202125); the unit in effect for coronary artery disease was odds ratio (OR);  the SNP of rs2943646 was 
used as a proxy for rs2943652 (R2=1, and Dʹ=1); the SNP of rs2075650 was used as a proxy for rs6857 (R2=0.88, and Dʹ=1); and the proxy SNP (rs4794018) was used for rs9906944 (R2=0.9, and Dʹ=1).

CADc

Other alleleSNP Chr. Position (bp) Nearby gene
Fat% 

increasing 
allele

Analysis HDL-Cholesterola LDL-Cholesterola Total Cholesterola Triglyceridesab
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Supplementary Table 13. Association of genome-wide significant body fat percentage loci with glycemic traits and type 2 diabetes risk

β/allele SE P value N β/allele SE P value N β/allele SE P value N OR/allele P value N

rs1558902 16 52,361,075 FTO A T Sex-combined 0.006 0.002 0.0039 115,626 0.019 0.003 1.8E-12 82,970 0.003 0.005 0.47 29,297 1.12 4.4E-21 79,535

rs2943652 2 226,816,690 IRS1 C T Sex-combined -0.004 0.002 0.084 115,530 -0.015 0.003 3.8E-08 82,506 0.022 0.004 3.1E-06 29,311 0.92 4.7E-12 79,290

rs6567160 18 55,980,115 MC4R C T Sex-combined 0.006 0.003 0.030 119,317 0.008 0.003 0.018 85,501 -0.007 0.005 0.18 29,307 1.07 6.0E-07 80,620

rs6755502 2 625,721 TMEM18 C T Sex-combined 0.006 0.003 0.031 117,782 0.007 0.004 0.06 84,051 0.005 0.006 0.37 27,578 1.04 0.0052 86,188

rs6738627 2 165,252,696 COBLL1-GRB14 A G Sex-combined -0.001 0.002 0.58 97,004 -0.009 0.003 0.0035 72,356 0.015 0.005 0.008 20,653 0.94 2.3E-05 54,640

rs693839 13 79,856,289 SPRY2 C T Sex-combined -0.001 0.002 0.83 120,901 0.001 0.003 0.80 82,955 0.003 0.005 0.53 29,287 0.98 0.09 82,279

rs6857 19 50,084,094 TOMM40-APOE C T Sex-combined 0.010 0.004 0.012 77,452 0.003 0.005 0.49 56,354 -0.012 0.007 0.09 25,623 1.09 0.0014 31,256

rs4788099 16 28,763,228 TUFM-SH2B1 G A Sex-combined 0.000 0.002 0.92 116,851 0.008 0.003 0.0028 83,233 -0.002 0.004 0.67 29,345 1.02 0.11 80,650

rs9906944 17 44,446,419 IGF2BP1 C T Sex-combined 0.002 0.003 0.59 80,010 0.000 0.004 0.97 58,124 0.000 0.005 0.95 29,203 1.05 7.7E-05 80,649

rs543874 1 176,156,103 SEC16B G A Sex-combined 0.005 0.003 0.04 119,361 0.012 0.003 5.1E-04 85,499 0.003 0.006 0.57 29,319 1.02 0.20 86,195

rs3761445 22 36,925,357 PICK1-PLA2G6 G A Sex-combined -0.001 0.002 0.72 123,325 -0.004 0.003 0.10 85,340 0.000 0.004 0.96 29,344 0.97 0.012 78,765

Men -0.002 0.003 0.50 59,155 -0.009 0.004 0.02 41,299 0.002 0.007 0.80 12,661 0.97 0.035 44,233

Women 0.000 0.003 0.89 64,170 0.000 0.004 0.95 44,041 -0.002 0.006 0.79 16,683 0.97 0.09 35,771

rs757318 19 18,681,308 CRTC1 C A Sex-combined 0.003 0.002 0.16 123,332 0.008 0.003 0.0039 85,395 0.005 0.004 0.30 29,344 1.02 0.15 72,259

Men 0.003 0.003 0.26 59,264 0.007 0.004 0.08 41,363 0.002 0.007 0.73 12,662 1.01 0.60 41,031

Women 0.003 0.003 0.37 64,068 0.008 0.004 0.02 44,032 0.008 0.006 0.20 16,681 1.03 0.12 31,889

Chr., Chromosome; EA, Effect-allele (body fat percentage increasing allele); NEA, non-effect allele; EAF, Effect allele frequency; Position(bp) according to Build 36; and allele coding based on the positive strand.

bAssociation results for adiponectin levels were obtained from AdipoGen Consortium (Dastani et al., 2012. PMID:22479202); β represents the per-allele effect of adiponectin levels (natural logarithmic transformed) adjusted for age, sex, and BMI.
cAssociation results for risk of type 2 diabetes (T2D) were obtained from the DIAGRAM Consortium (Morris et al., 2012. PMID:22885922); the SNP of rs4794018 was used as a proxy for rs9906944 (R2=0.9, and Dʹ=1) for the sex-combined result.

aAssociation results for glycemic traits were obtained from the Meta-Analyses of Glucose and Insulin traits (MAGIC) consortium (Scott et al., 2012. PMID:22885924); the β represents the per-allele change in fasting glucose (mmol/L), 
fasting insulin (natural logarithm-transformed pmol/L). 

Type 2 DiabetescAdiponectinadjBMI
b
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Supplementary Table 14. Results of conditional analysis of body fat percentage and lipid associations in TOMM40/APOE locus. 

Outcome Traita Target SNP Primary association 
trait Effect allele

Effect allele 
frequency 

(%)
beta se p-value Target SNP Conditional on r2 beta se p-value

Body fat percentage (INV) (n = 100,705) rs6857 Body fat % C 84% 0.048 0.008 6.8E-09 rs6857 rs2075650 0.016 0.006 4.4E-03

rs2075650 Alzheimer's A 85% 0.037 0.007 1.4E-07 rs2075650 rs6857 0.008 0.005 0.10

rs6857 Body fat % C 84% 0.048 0.008 6.8E-09 rs6857 rs439401 0.047 0.008 4.2E-09

rs439401 Triglyceride and HDL-C T 37% 0.002 0.005 0.72 rs439401 rs6857 -0.006 0.005 0.27

rs6857 Body fat % C 84% 0.048 0.008 6.8E-09 rs6857 rs4420638 0.024 0.006 4.4E-05

rs4420638 LDL-C A 82% 0.036 0.009 3.9E-05 rs4420638 rs6857 0.000 0.006 1.00

Trigycerides (INV) (n = 177,828) rs439401 Triglyceride and HDL-C T 37% -0.066 0.004 1.4E-66 rs439401 rs6857 -0.060 0.004 9.0E-58

rs6857 Body fat % C 84% -0.054 0.007 4.5E-19 rs6857 rs439401 -0.028 0.007 3.6E-05

HDL-cholesterol levels (INV) (n=187,131) rs439401 Triglyceride and HDL-C T 37% 0.027 0.004 2.3E-10 rs439401 rs6857 0.020 0.004 2.5E-07

rs6857 Body fat % C 84% 0.067 0.008 2.6E-17 rs6857 rs439401 0.056 0.008 8.4E-14

LDL-cholesterol levels (INV) (n=173,055) rs4420638 LDL-C A 82% -0.225 0.008 1.5E-178 rs4420638 rs6857 -0.088 0.005 2.0E-73

rs6857 Body fat % C 84% -0.192 0.008 5.1E-110 rs6857 rs4420638 0.000 0.005 0.97

INV, inverse-normal transformation (mean of 0, SD of 1);
aSummary statistics of lipid associatons were obtained from the GLOBAL Lipids Genetics Consortium (GLGC) (Willer et al., 2013. PMID:24097068)

Original meta-analysis result (not conditioned)

Rs6857 was identified in our meta-analyses as the body fat percentage associated variant; rs439401 was previously identfied for its association with triglyceride and HDL-cholesterol levels; and rs4420638 was previously identified for its association 
with LDL-cholesterol levels. 

0.88

0.04

0.39

0.04

0.04

0.39

Conditional analyses (GCTA)
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Supplementary Table 15. Putative coding variants in linkage disequilibrium (r2 >  0.7) with body fat percentage loci identified in all ancestry analyses (P < 5x10-8)

SNP Chr. Source Gene Position 
(bp)

Putative Coding 
Variant r2

Protein 
Alteration

PhastCons 
Score GERP Score Grantham 

Score PolyPhen SIFT 
Prediction

SIFT 
Score

rs4788099 16 1000G APOBR 28,414,373 rs149271 0.72 E170E 0.88 2.1 NA unknown Tolerated 1

rs4788099 16 1000G APOBR 28,415,570 rs151174 0.79 G569G 0.00 -9.6 NA unknown Tolerated 1

rs4788099 16 1000G APOBR 28,415,145 rs180743 0.79 P428A 0.10 0.49 27 unknown Tolerated 1

rs4788099 16 1000G APOBR 28,415,549 rs180744 0.75 Q562Q 0.00 0.11 NA unknown Tolerated 1

rs4788099 16 1000G APOBR 28,415,948 rs40831 0.72 A695A 0.00 0.39 NA unknown Tolerated 1

rs4788099 16 1000G SH2B1 28,790,742 rs7498665 1.00 T484A 1.00 3.1 58 benign Tolerated 1

rs4788099 16 Hapmap ATP2A1 28,806,294 rs6565259 0.70 T226T 0.02 -11.0 NA unknown Tolerated 1

Chr., Chromosome; Position(bp) according to Build 36; allele coding based on the positive strand.

r2 between body fat percentage SNP and putative coding variant

PhastCon Score ranges between 0 and 1 and describes the degree of sequence conservation among 17 vertebrate species [PMID: 16024819].

The Genomic Evolutionary Rate Profiling (GERP) score ranges from -12.3 to 6.17, with 6.17 being the most conserved [PMID: 15965027]. 

Grantham Score categorizes codon replacements into classes of increasing chemical dissimilarity [PMID: 4843792]

PolyPhen predicts the possible impact of an amino acid substitution on protein structure and function [PMID: 20354512]

SIFT predicts whether an amino acid substitution affects protein function based on the degree of conservation of amino acid residues in sequence alignments derived from closely related sequences [PMID: 19561590].
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Supplementary Table 16. Descriptive information of studies used in cis-eQTL analyses

Study Tissues (n) Genotype Platform Gene Expression Platform Reference

Bariatric Surgery Study Omental fat (n=742) and 
subcutaneous fat (n=610) 

Illumina 650K Custom Agilent 44,000 feature microarray composed of 
39,280 oligonucleotide probes

PMID: 20346437

MolOBB Abdominal adipose (n=54) 
and Gluteal fat (n=65)

Illumina 317K  Affymetrix Human Genome U133 Plus 2.0 gene-
expression microarrays (hgu133plus2 arrays) with 
17,726 non-overlapping probes.

PMID: 22383892

Eqtl meta-analysis Whole blood (n=2,360) Illumina HumanHap300, HumanHap370 Illumina HumanRef-8 v2 or Illumina HumanHT-12 
arrays

PMID:24518929, 21829388, 
24013639

Cortical brain study Brain (n=193) Affymetrix Human Mapping 500K Illumina Human Mapping Refseq-8 Expression 
Beadchip 

PMID: 17982457

30



S17	  eQTL

Page	  1	  of	  2

SNP Chr
BFP 

increasing 
allele

Nearest Gene Tissue Gene transcript
Direction of effect 

for BFP 
increasing allele

P for BFP 
SNP

Padj
a for  

BFP SNP Peak SNPb r2 c P for peak 
SNP

Padj
d for 

peak SNP
Reference

rs543874 1 G SEC16B Omental fat LZTR2 - 5.06E-04 0.43 rs8030 0.61 3.68E-08 0.005 PMID: 20346437

Omental fat XM_060215 + 0.007 0.01 rs10798508 0.00 3.38E-04 4.98E-04 PMID: 20346437

Subcutaneous fat LZTR2 - 0.007 0.30 rs10913472 0.12 8.47E-07 6.50E-05 PMID: 20346437

rs2943652 2 C IRS1 Omental fat Contig24493_RC + 1.32E-04 0.79 rs10933137 0.66 1.14E-05 0.20 PMID: 20346437

Omental fat Contig50189_RC + 0.004 0.002 rs3769647 0.00 3.78E-06 2.34E-06 PMID: 20346437

Omental fat ENST00000272907 + 0.01 - - - - - PMID: 20346437

Omental fat IRS1 + 3.42E-09 0.99 rs908252 0.88 3.98E-10 0.50 PMID: 20346437

Omental fat RHBDD1 + 0.02 - - - - - PMID: 20346437

Subcutaneous fat BC018684 - 0.001 - - - - - PMID: 20346437

Subcutaneous fat Contig24493_RC + 8.67E-05 0.98 rs2943653 0.82 1.20E-05 0.41 PMID: 20346437

Subcutaneous fat Contig50189_RC + 0.03 - - - - - PMID: 20346437

Subcutaneous fat IRS1 + 2.79E-04 0.67 rs2943653 0.82 6.44E-06 0.22 PMID: 20346437

rs6738627 2 A COBLL1/GRB14 Omental fat AK001808 + 0.02 0.02 rs17194412 0.00 2.33E-06 3.27E-06 PMID: 20346437

Omental fat COBLL1 + 0.03 0.71 rs10221833 0.18 3.13E-05 0.001 PMID: 20346437

Omental fat Contig21674_RC + 5.64E-04 0.93 rs1509103 0.15 5.17E-19 4.39E-14 PMID: 20346437

Omental fat GRB14 - 5.31E-12 0.98 rs6717858 0.84 3.42E-14 0.21 PMID: 20346437

Omental fat SLC38A11 + 1.17E-05 0.94 rs10184126 0.10 3.04E-46 2.23E-37 PMID: 20346437

Abdominal Subcutaneous Fat COBLL1 + 0.04 0.02 rs12997787 - 0.009 5.81E-04 PMID: 22383892

Subcutaneous fat COBLL1 - 0.02 0.36 rs3731759 0.27 1.65E-10 3.08E-07 PMID: 20346437

Subcutaneous fat COBLL1 + 0.03 0.19 rs3820981 0.04 3.36E-05 2.16E-04 PMID: 20346437

Subcutaneous fat Contig21674_RC + 2.33E-04 0.27 rs1509103 0.16 4.79E-11 3.26E-07 PMID: 20346437

Subcutaneous fat GRB14 - 3.12E-05 0.95 rs10184004 0.78 1.66E-06 0.27 PMID: 20346437

Subcutaneous fat SLC38A11 + 2.29E-06 0.68 rs10184126 0.11 4.72E-45 2.27E-35 PMID: 20346437

Subcutaneous fat SCN2A2 + 0.02 0.25 rs7601375 0.09 3.56E-05 5.49E-04 PMID: 20346437

Subcutaneous fat XM_115683 - 0.04 - - - - - PMID: 20346437

rs6755502 2 C TMEM18 Blood AC092159.2 - 2.96E-04 0.90 rs2683992 0.82 3.84E-05 0.44 PMID:24518929, 21829388, 24013639

Blood SH3YL1 - 0.001 0.006 rs7566279 0.00 7.78E-124 7.90E-123 PMID:24518929, 21829388, 24013639

Omental fat Contig15639_RC + 0.03 - - - - - PMID: 20346437

Omental fat SH3YL1 - 0.02 0.03 rs10188763 0.00 5.65E-04 8.53E-04 PMID: 20346437

Subcutaneous fat BC038187 + 0.04 - - - - - PMID: 20346437

Subcutaneous fat HSS00208712 - 0.02 - - - - - PMID: 20346437

Subcutaneous fat PXDN - 0.02 0.02 rs13419013 0.01 3.78E-06 3.79E-06 PMID: 20346437

rs693839 13 C SPRY2 Omental fat HSS00006179 - 0.04 - - - - - PMID: 20346437

Subcutaneous fat HSS00020342 - 0.03 0.07 rs4885640 0.00 2.43E-28 6.13E-28 PMID: 20346437

rs4788099 16 G TUFM/SH2B1 Blood APOBR + 2.24E-13 0.58 rs151181 0.72 8.67E-18 0.006 PMID:24518929, 21829388, 24013639

Blood ATXN2L + 4.58E-05 0.98 rs8049439 0.99 3.44E-05 0.88 PMID:24518929, 21829388, 24013639

Blood CCDC101 - 4.49E-58 0.10 rs480400 0.54 4.09E-92 2.92E-18 PMID:24518929, 21829388, 24013639

Blood CCDC101 - 7.44E-27 0.93 rs480400 0.54 1.74E-51 1.62E-13 PMID:24518929, 21829388, 24013639

Blood RP11-264B17.3;RP11-264B17.5;LAT + 2.79E-04 0.15 rs4788115 0.14 3.90E-06 0.004 PMID:24518929, 21829388, 24013639

Blood RP11-264B17.3;SPNS1 + 3.19E-164 0.58 rs8045689 0.57 9.81E-198 6.60E-70 PMID:24518929, 21829388, 24013639

Blood SBK1 - 2.32E-08 1.79E-11 rs4255791 0.02 7.59E-13 4.71E-16 PMID:24518929, 21829388, 24013639

Blood SULT1A1 - 1.43E-06 0.19 rs4788073 0.70 7.56E-15 7.06E-05 PMID:24518929, 21829388, 24013639

Blood SULT1A1 + 1.79E-06 0.99 rs151226 0.54 1.49E-11 9.04E-04 PMID:24518929, 21829388, 24013639

Blood TUFM + 9.81E-198 0.98 rs8049439 0.99 9.81E-198 0.15 PMID:24518929, 21829388, 24013639

Brain LOC112869 + 0.009 - - - - - PMID: 17982457

Omental fat ATXN2L - 5.11E-05 0.09 rs7201929 0.26 3.47E-06 0.01 PMID: 20346437

Omental fat NFATC2IP - 3.14E-04 0.21 rs7201929 0.26 2.70E-06 0.004 PMID: 20346437

Omental fat SH2B1 - 5.29E-07 0.87 rs12928404 0.93 4.65E-07 0.83 PMID: 20346437

Omental fat SULT1A1 + 3.03E-04 0.14 rs11074904 0.07 9.34E-19 2.20E-15 PMID: 20346437

Omental fat SULT1A1 + 4.75E-04 0.16 rs11074904 0.07 2.63E-18 4.16E-15 PMID: 20346437

Omental fat SULT1A2 + 7.03E-12 0.74 rs151181 0.70 5.63E-15 4.07E-02 PMID: 20346437

Omental fat SULT1A2 + 7.92E-08 0.002 rs11074904 0.07 1.43E-23 2.70E-18 PMID: 20346437

Omental fat XPO6 - 0.02 - - - - - PMID: 20346437

Abdominal Subcutaneous Fat CD19 - 0.005 0.16 16-29008330 - 6.00E-04 0.09 PMID: 22383892

Gluteal Subcutaneous Fat CLN3 + 0.03 0.10 rs4788054 - 0.005 0.57 PMID: 22383892

Gluteal Subcutaneous Fat IL27 + 0.04 0.02 rs34763945 - 0.02 0.26 PMID: 22383892

Subcutaneous fat ATXN2L - 0.001 - - - - - PMID: 20346437

Subcutaneous fat CCDC101 + 0.006 0.24 rs11074904 0.06 2.76E-66 2.36E-60 PMID: 20346437

Subcutaneous fat CLN3 + 0.04 - - - - - PMID: 20346437

Subcutaneous fat EIF3S8 + 0.02 - - - - - PMID: 20346437

Subcutaneous fat NFATC2IP - 1.84E-04 0.40 rs7140 0.76 1.37E-07 0.05 PMID: 20346437

Subcutaneous fat SULT1A2 + 3.36E-21 0.52 rs1074631 0.80 3.93E-23 0.14 PMID: 20346437

Subcutaneous fat TUFM + 3.12E-04 1.00 rs4788102 1.00 3.12E-04 1.00 PMID: 20346437

Subcutaneous fat XM_102475 - 0.001 - - - - - PMID: 20346437

rs1558902 16 A FTO Omental fat hCT1829686 + 0.04 - - - - - PMID: 20346437

Abdominal Subcutaneous Fat RBL2 - 0.009 0.02 rs62033401 0.05 9.13E-04 0.10 PMID: 22383892

Gluteal Subcutaneous Fat AKTIP + 0.004 0.25 rs9923147 0.91 0.003 0.31 PMID: 22383892

Subcutaneous fat HSS00017995 + 0.02 - - - - - PMID: 20346437

Subcutaneous fat HSS00128973 - 3.62E-04 5.38E-05 rs3852741 0.01 1.55E-11 2.59E-12 PMID: 20346437

rs9906944 17 C IGF2BP1 Blood RP11-463M16.4;ATP5G1 + 1.63E-13 0.82 rs11079842 0.35 2.04E-30 1.21E-11 PMID:24518929, 21829388, 24013639

Blood UBE2Z + 1.54E-27 0.14 rs11650158 0.34 6.02E-89 2.87E-38 PMID:24518929, 21829388, 24013639

Omental fat CALCOCO2 + 0.002 0.002 rs8080446 0.00 4.67E-09 3.63E-09 PMID: 20346437

Omental fat CALCOCO2 + 0.03 0.02 rs8080446 0.00 1.39E-09 9.86E-10 PMID: 20346437

Omental fat IGF2BP1 - 0.05 - - - - - PMID: 20346437

Omental fat SLC35B1 - 0.04 - - - - - PMID: 20346437

Abdominal Subcutaneous Fat ATP5G1 + 9.66E-04 0.24 17-47293150 - 2.71E-05 0.20 PMID: 22383892

Abdominal Subcutaneous Fat HOXB3 - 0.009 0.11 rs8075581 0.03 0.001 0.22 PMID: 22383892

Gluteal Subcutaneous Fat ATP5G1 + 0.05 0.50 rs28397663 - 0.02 0.11 PMID: 22383892

Gluteal Subcutaneous Fat HOXB2 + 0.01 0.23 rs4793979 0.02 1.98E-04 0.13 PMID: 22383892

Gluteal Subcutaneous Fat NGFR - 0.01 0.48 rs2898857 0.00 0.002 0.09 PMID: 22383892

Gluteal Subcutaneous Fat TTLL6 + 0.05 0.20 rs6504411 0.00 0.02 0.52 PMID: 22383892

Subcutaneous fat HOXB3 + 0.04 - - - - - PMID: 20346437

Subcutaneous fat HOXB6 + 0.007 0.003 rs11079830 0.00 6.58E-08 3.55E-08 PMID: 20346437

Subcutaneous fat HOXB7 + 0.05 0.04 rs15689 0.00 8.85E-05 7.36E-05 PMID: 20346437

Subcutaneous fat SPOP - 0.02 - - - - - PMID: 20346437

Subcutaneous fat TTLL6 + 0.01 0.74 rs12947660 0.23 3.62E-06 6.05E-04 PMID: 20346437

rs6567160 18 C MC4R Abdominal Subcutaneous Fat MC4R + 0.010 0.05 rs62095764 - 0.002 0.41 PMID: 22383892

Brain PMAIP1 + 0.006 - - - - - PMID: 17982457

rs757318 19 C CRTC1 Blood AC005253.4;KXD1 + 0.002 1.00 rs757318 1.00 0.002 1.00 PMID:24518929, 21829388, 24013639

Blood CRLF1;UBA52 - 5.07E-10 0.09 rs12609505 0.08 1.74E-62 3.48E-50 PMID:24518929, 21829388, 24013639

Blood ZNF101 - 7.97E-04 1.00 rs757318 1.00 7.97E-04 1.00 PMID:24518929, 21829388, 24013639

Omental fat ARMC6 + 0.01 - - - - - PMID: 20346437

Omental fat C19orf50 + 0.02 0.52 rs10409392 0.11 1.28E-06 4.24E-05 PMID: 20346437

Omental fat CRLF1 - 0.01 0.72 rs11880800 0.19 2.50E-11 2.22E-08 PMID: 20346437

Omental fat ELL - 6.39E-04 0.22 rs2303695 0.08 1.28E-15 2.05E-12 PMID: 20346437

Supplementary Table 17. Nominally significant associations (P < 0.05) of the 12 body fat percentage (BFP) index SNPs with cis gene expression (cis-eQTLs) in subcutaneous adipose tissue, omental adipose tissue, blood cell, and 
brain from four populations (Associations that reach P < 10-5 are in bold italic)

31



S17	  eQTL

Page	  2	  of	  2

Omental fat ENST00000300979 - 0.01 - - - - - PMID: 20346437

Omental fat KLHL26 + 0.002 0.79 rs3220 0.06 4.32E-44 4.62E-39 PMID: 20346437

Omental fat LRRC25 + 0.04 0.09 rs888663 0.01 1.95E-06 4.42E-06 PMID: 20346437

Omental fat RFXANK + 0.007 - - - - - PMID: 20346437

Omental fat SSBP4 + 0.005 - - - - - PMID: 20346437

Omental fat TM6SF2 + 0.003 0.003 rs8108647 0.00 2.78E-05 2.21E-05 PMID: 20346437

Omental fat UBA52 + 4.54E-10 0.13 rs2057649 0.11 1.19E-57 1.15E-43 PMID: 20346437

Abdominal Subcutaneous Fat C19orf60 + 0.03 0.15 rs7252628 - 0.005 0.06 PMID: 22383892

Abdominal Subcutaneous Fat CRTC1 + 0.007 0.07 rs3795027 0.07 0.001 0.70 PMID: 22383892

Abdominal Subcutaneous Fat HOMER3 - 2.99E-05 0.94 rs17751061 - 1.77E-06 0.20 PMID: 22383892

Abdominal Subcutaneous Fat LSM4 + 0.04 0.51 rs4808743 - 0.02 0.28 PMID: 22383892

Abdominal Subcutaneous Fat RFXANK + 0.005 0.23 rs10410509 0.10 9.85E-04 0.05 PMID: 22383892

Abdominal Subcutaneous Fat TMEM161A - 0.03 0.96 rs10417974 0.10 0.003 0.34 PMID: 22383892

Gluteal Subcutaneous Fat C19orf60 + 0.01 0.04 rs11673466 0.01 0.001 0.07 PMID: 22383892

Gluteal Subcutaneous Fat LSM4 + 8.97E-04 0.38 rs34688943 - 3.06E-04 0.29 PMID: 22383892

Subcutaneous fat ELL - 0.02 0.96 rs7258465 0.10 8.04E-16 2.78E-13 PMID: 20346437

Subcutaneous fat FCHO1 - 0.002 - - - - - PMID: 20346437

Subcutaneous fat GDF15 - 0.04 - - - - - PMID: 20346437

Subcutaneous fat HSS00041008 - 0.05 0.05 rs8108647 0.00 1.50E-06 1.63E-06 PMID: 20346437

Subcutaneous fat KLHL26 + 4.27E-05 0.15 rs3220 0.07 6.21E-29 5.33E-24 PMID: 20346437

Subcutaneous fat NM_016368 - 0.03 0.51 rs748609 0.10 9.94E-07 2.32E-05 PMID: 20346437

Subcutaneous fat UBA52 + 5.10E-05 0.49 rs2057649 0.12 1.45E-46 2.57E-37 PMID: 20346437

rs6857 19 C TOMM40 Blood CTB-129P6.4;PVRL2 + 3.68E-04 0.02 rs11879589 0.01 9.76E-22 1.06E-19 PMID:24518929, 21829388, 24013639

Blood PVRL2 + 5.59E-04 0.45 rs3852857 0.01 2.91E-113 5.91E-109 PMID:24518929, 21829388, 24013639

Blood PVRL2 + 0.001 0.40 rs11879589 0.01 1.24E-74 1.04E-70 PMID:24518929, 21829388, 24013639

Omental fat FOSB - 0.02 - - - - - PMID: 20346437

Omental fat TOMM40 + 3.12E-08 0.37 rs10119 0.44 7.28E-13 3.76E-04 PMID: 20346437

Abdominal Subcutaneous Fat BCL3 - 0.04 0.20 rs1661184 - 0.009 0.56 PMID: 22383892

Abdominal Subcutaneous Fat GEMIN7 + 0.01 0.06 rs34647054 - 0.001 0.39 PMID: 22383892

Abdominal Subcutaneous Fat RELB + 0.02 0.11 rs439401 - 0.003 0.21 PMID: 22383892

Abdominal Subcutaneous Fat TRAPPC6A + 0.04 0.32 19-45966736 - 0.007 0.62 PMID: 22383892

Abdominal Subcutaneous Fat ZNF229 + 0.001 2.29E-04 rs7507903 - 3.87E-05 0.08 PMID: 22383892

Gluteal Subcutaneous Fat EXOC3L2 + 0.02 0.02 rs4389234 - 0.001 0.13 PMID: 22383892

Gluteal Subcutaneous Fat MARK4 - 0.04 0.10 19-46164967 - 0.004 0.25 PMID: 22383892

Gluteal Subcutaneous Fat PPP1R13L + 0.01 0.007 rs2302593 - 0.003 0.87 PMID: 22383892

Gluteal Subcutaneous Fat TRAPPC6A + 0.03 0.09 rs8111589 - 0.001 0.06 PMID: 22383892

Subcutaneous fat GPR4 - 0.05 - - - - - PMID: 20346437

Subcutaneous fat KLC3 + 0.03 - - - - - PMID: 20346437

Subcutaneous fat NM_178494 + 0.005 0.01 rs4511641 0.00 1.47E-06 3.04E-06 PMID: 20346437

Subcutaneous fat OPA3 + 0.02 0.03 rs6509224 0.00 1.43E-06 1.93E-06 PMID: 20346437

Subcutaneous fat TOMM40 + 5.38E-05 0.60 rs10119 0.40 2.22E-08 0.002 PMID: 20346437

Subcutaneous fat ZNF225 - 0.05 0.04 rs3746319 0.00 1.78E-17 1.61E-17 PMID: 20346437

rs3761445 22 G PLA2G6 Blood CSNK1E - 0.002 0.71 rs6001054 0.39 4.07E-07 0.003 PMID:24518929, 21829388, 24013639

Blood MAFF + 1.76E-04 1.00 rs3761445 1.00 1.76E-04 1.00 PMID:24518929, 21829388, 24013639

Blood TMEM184B - 1.32E-11 0.19 rs2018805 0.18 3.88E-31 7.38E-17 PMID:24518929, 21829388, 24013639

Blood Z83844.1;SH3BP1 - 0.002 0.71 rs732857 0.04 2.29E-90 1.67E-85 PMID:24518929, 21829388, 24013639

Brain FLJ22582 - 0.007 - - - - - PMID: 17982457

Omental fat TMEM184B - 4.35E-09 0.65 rs4821767 0.76 4.03E-10 0.25 PMID: 20346437

Omental fat DDX17 - 0.02 0.92 rs2235346 0.49 0.001 0.11 PMID: 20346437

Omental fat GGA1 + 0.05 - - - - - PMID: 20346437

Omental fat H1F0 - 1.94E-04 0.70 rs2285178 0.03 3.91E-239 6.41E-225 PMID: 20346437

Omental fat hCT32985.2 + 0.04 - - - - - PMID: 20346437

Omental fat HSS00043843 + 0.02 - - - - - PMID: 20346437

Omental fat MAFF - 5.46E-08 0.80 rs2267375 0.92 2.73E-09 0.46 PMID: 20346437

Omental fat SLC16A8 - 0.004 0.44 rs3026688 0.11 6.25E-11 2.11E-08 PMID: 20346437

Abdominal Subcutaneous Fat ANKRD54 - 0.003 0.08 rs11089864 - 9.20E-05 0.02 PMID: 22383892

Abdominal Subcutaneous Fat BAIAP2L2 - 0.05 0.29 rs4821767 0.65 0.01 0.38 PMID: 22383892

Abdominal Subcutaneous Fat H1F0 - 0.05 0.12 22-38647215 - 0.005 0.15 PMID: 22383892

Abdominal Subcutaneous Fat PICK1 - 5.32E-04 0.07 rs4821715 0.01 7.42E-05 0.20 PMID: 22383892

Abdominal Subcutaneous Fat SLC16A8 - 0.03 0.22 rs17753650 0.02 5.74E-04 0.03 PMID: 22383892

Gluteal Subcutaneous Fat C22orf23 - 0.01 0.07 rs2281098 - 0.003 0.68 PMID: 22383892

Gluteal Subcutaneous Fat EIF3L + 0.004 0.22 22-38061115 - 7.77E-04 0.81 PMID: 22383892

Gluteal Subcutaneous Fat MAFF - 0.05 0.51 rs12169607 - 0.009 0.24 PMID: 22383892

Gluteal Subcutaneous Fat PICK1 - 0.003 0.006 rs11570672 - 5.96E-04 0.84 PMID: 22383892

Gluteal Subcutaneous Fat POLR2F - 0.008 0.08 22-38253113 - 2.78E-04 0.20 PMID: 22383892

Gluteal Subcutaneous Fat SLC16A8 + 5.46E-04 4.16E-04 rs2076372 0.05 5.14E-06 0.11 PMID: 22383892

Gluteal Subcutaneous Fat TOMM22 - 2.17E-04 0.18 rs6001473 - 2.07E-05 0.67 PMID: 22383892

Subcutaneous fat ANKRD54 - 0.006 0.24 rs13053681 0.11 1.04E-06 6.66E-05 PMID: 20346437

Subcutaneous fat APOBEC3A + 0.03 - - - - - PMID: 20346437

Subcutaneous fat BAIAP2L2 - 0.02 - - - - - PMID: 20346437

Subcutaneous fat TMEM184B - 1.34E-10 0.80 rs4608623 0.89 1.18E-12 0.29 PMID: 20346437

Subcutaneous fat Contig39180_RC - 0.01 - - - - - PMID: 20346437

Subcutaneous fat H1F0 - 5.23E-05 0.18 rs2285178 0.03 7.68E-199 2.13E-185 PMID: 20346437

Subcutaneous fat KDELR3 - 0.003 0.04 rs196084 0.02 1.55E-12 1.92E-11 PMID: 20346437

Subcutaneous fat LGALS2 + 6.10E-04 0.17 rs7291467 0.02 3.01E-72 3.92E-68 PMID: 20346437

Subcutaneous fat MAFF - 8.04E-08 0.99 rs2277844 0.85 4.98E-09 0.36 PMID: 20346437

Subcutaneous fat NPTXR - 0.02 0.006 rs13053206 0.01 2.94E-06 1.12E-06 PMID: 20346437

Subcutaneous fat SLC16A8 - 0.01 0.01 rs3952 0.00 5.44E-07 4.09E-07 PMID: 20346437

Subcutaneous fat TRIOBP - 0.005 0.44 rs5756813 0.03 8.19E-48 7.71E-45 PMID: 20346437
aP-value for the body fat percentage SNP after adjusting for the peak SNP.
bMost significant SNP associated with the gene transcript.
cr2 between the body fat percentage SNP and the peak SNP.
dP-value for the peak SNP after adjusting for the Fat% lead SNP.
eSpecific tissue unknown and z score presented in effect.
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ENCODE Consortium
Sample Tissue DNaseI HS H3K4me1 H3K27ac H3K4me3 H3K9ac FAIRE H3K4me2 TF

GM12878 Blood
Integrative Integrative Integrative Integrative (2) Integrative Integrative Integrative Integrative (75)

GM06990 Blood
Integrative - - Integrative - - - Integrative(1)

GM12193 Blood
- - - - - - - Integrative(2)

GM12801 Blood
- - - - - - - Integrative(1)

GM12864 Blood
Integrative - - - - - - Integrative(1)

GM12865 Blood
Integrative - - - - - - Integrative(1)

GM12872 Blood
- - - - - - - Integrative(1)

GM12873 Blood
- - - - - - - Integrative(1)

GM12874 Blood
- - - - - - - Integrative(1)

GM12875 Blood
- - - - - - - Integrative(1)

GM12891 Blood Integrative
- - - -

Integrative
- Integrative(10)

GM12892 Blood Integrative
- - - -

Integrative
- Integrative(10)

GM15510 Blood
Integrative - - - - - - Integrative(1)

GM18505 Blood
- - - - - - - Integrative(2)

GM18507 Blood
Integrative - - - - Integrative Integrative(1)

GM18951 Blood
- - - - - - - Integrative(2)

GM19099 Blood
- - - - - - - Integrative(2)

GM19238 Blood
Integrative - - - - - - -

GM19239 Blood
Integrative - - - - Integrative - -

GM19240 Blood
Integrative - - - - - - -

Astrocytes Brain
Integrative Standard Integrative Integrative - Integrative - Integrative (1)

Cerebellum Brain
Standard - - - - - - -

Cerebrum Frontal Brain
Standard - - - - - - -

Frontal Cortex Brain
Standard - - - - Integrative - -

HepG2 Liver
Integrative Integrative Integrative Integrative (2) Integrative Integrative Integrative Integrative (61)

Hepatocytes Liver
Integrative - - - - - - -

Huh-7 Liver
Integrative - - - - - - -

Pancreatic Islet Pancreatic Islet
Integrative - - - - Integrative - -

Roadmap Epigenomics Project
Sample Tissue DNaseI HS H3K4me1 H3K27ac H3K4me3 H3K9ac FAIRE H3K4me2 TF

Adipose Nuclei Adipose
- IDR MACS2 IDR IDR - - -

Anterior Caudate Brain
- IDR MACS2 IDR MACS2 - - -

Mid Frontal Lobe Brain
- IDR MACS2 IDR MACS2 - - -

Substantia Nigra Brain
- IDR - IDR MACS2 - - -

Adult Liver Liver
- IDR - IDR IDR - - -

Pancreatic Islet Pancreatic Islet
- MACS2 - MACS2 MACS2 - - -

Method of analysis for ENCODE (integrative analysis or standard analysis) and Roadmap Epigenomics data (IDR or MAC2 alone) used in epigenomics 
analysis. Numbers in parentheses indicate the number of datasets when more than one is available. IDR, Irreproducible Discovery Rate;  TF, Transcription 
Factor Binding.

Supplementary Table 18. Regulatory data used in body fat percentage epigenomic analysis
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SNP Position Locus Nearest TSS 
(kb) Nearest Gene DNase FAIRE H3K4me1 H3K27ac H3K4me3 H3K9ac H3K4me2 Transcription Factors Number of 

Overlaps
Number of  

Tissues

rs34166952 chr1:177793822 SEC16B 103,798 RP4-798P15.2 N N N 3 1

rs6670873 chr1:177841685 SEC16B 55,935 RP4-798P15.2 NL FOXA1:L 3 2

rs10913469 chr1:177913519 SEC16B -8,018 SEC16B N N 3 1

rs115342375 chr2:605176 TMEM18 46,973 AC093326.3 N LB 4 3

rs6548238 chr2:634905 TMEM18 40,870 TMEM18 NL L 3 2

rs35142762 chr2:636790 TMEM18 38,985 TMEM18 NLB AN N AN ANI 17 5

rs35796073 chr2:636819 TMEM18 38,956 TMEM18 NL AN N AN ANI 16 4

rs6548240 chr2:636929 TMEM18 38,846 TMEM18 NILB AN N AN ANI 22 5

rs13387939 chr2:637498 TMEM18 38,277 TMEM18 N A AN 4 2

rs13396119 chr2:637508 TMEM18 38,267 TMEM18 NB A AN 5 3

rs13388043 chr2:637597 TMEM18 38,178 TMEM18 NB AN 4 3

rs35913461 chr2:653575 TMEM18 22,200 TMEM18 L L 2 1

rs35628463 chr2:653581 TMEM18 22,194 TMEM18 L L 2 1

rs6713419 chr2:165508300 GRB14 -29,942 GRB14 L MAFk:L 2 1

rs10184004 chr2:165508389 GRB14 -30,031 GRB14 L MAFk:L 2 1

rs10195252 chr2:165513091 GRB14 31,196 SNORA70F NL N 3 2

rs6752978 chr2:165552942 GRB14 -8,655 SNORA70F L AL L L 5 2

rs12692737 chr2:165554309 GRB14 -10,022 SNORA70F L NIB IL AL L CTCF:BLN RAD21:L FOXA1:L 25 5

rs9653282 chr2:165554658 GRB14 -10,371 SNORA70F I IL AL L 6 3

rs7609045 chr2:165555207 GRB14 -10,920 SNORA70F IL AL L 5 3

rs2198550 chr2:165556760 GRB14 -12,473 SNORA70F IL L 3 2

rs6712203 chr2:165557318 GRB14 -13,031 SNORA70F I L L 3 2

rs13423088 chr2:227026864 IRS1 23,223 AC068138.1 L AL 3 2

rs2943651 chr2:227047414 IRS1 2,673 AC068138.1 L L L 3 1

rs2943653 chr2:227047771 IRS1 2,316 AC068138.1 L AL 3 2

rs2943635 chr2:227077377 IRS1 -27,290 AC068138.1 NL AN 4 3

rs2943656 chr2:227121918 IRS1 -71,831 AC068138.1 N N 2 1

rs1515110 chr2:227122216 IRS1 -72,129 AC068138.1 I N N 3 2

rs2673135 chr2:227151596 IRS1 -101,509 AC068138.1 L FOXA1:L 2 1

rs2673136 chr2:227164653 IRS1 -114,566 AC068138.1 MAFk:L MAFf:L 3 1

rs2713556 chr2:227172598 IRS1 -122,511 AC068138.1 IL I L 4 2

rs35251159 chr13:80975547 SPRY2 -31,878 RNU6-61 B TBP:B 2 1

rs9545447 chr13:81078769 SPRY2 -135,100 RNU6-61 A A 2 1

rs149299 chr16:28485141 SH2B1 -3,273 NPIPL1 B EBF:B EBF1C8:B 7 1

rs27741 chr16:28504181 SH2B1 -558 CLN3 I B B ALB B LB 10 4

rs149271 chr16:28506872 SH2B1 -6 CLN3 N LB B AB NB B 9 4

rs26528 chr16:28517709 SH2B1 446 IL27 ALB ALB LB 10 3

rs153109 chr16:28519096 SH2B1 -941 IL27 B ALB B ALB LB 12 3

rs62034319 chr16:28532188 SH2B1 -14,033 IL27 L L TR4:L 3 1

rs4788085 chr16:28535003 SH2B1 15,326 NUPR1 ALB A B 5 3

rs28772958 chr16:28535305 SH2B1 15,024 NUPR1 ALB A L L 6 3

rs62034323 chr16:28536473 SH2B1 13,856 NUPR1 ALB AL L L 7 3

rs62034324 chr16:28536762 SH2B1 13,567 NUPR1 AL AL L L L 7 2

rs2106480 chr16:28537971 SH2B1 12,358 NUPR1 L AL AL L L L CEBPb:L FOXA2:L USF1:L cJUN:L RXRA:L HNF4a:L 
FOXA1:L SP1:L HDAC2:L P300:L HNF4g:L 25 2

rs62034325 chr16:28538640 SH2B1 11,689 NUPR1 AL L L L L 8 2

rs62034326 chr16:28539293 SH2B1 11,036 NUPR1 L L L 4 1

rs4788084 chr16:28539848 SH2B1 10,481 NUPR1 L L L L L L EBF:B 9 2

rs12446550 chr16:28543381 SH2B1 6,948 NUPR1 ALB AL L L L 9 3

rs4788083 chr16:28545449 SH2B1 4,880 NUPR1 AL A 5 2

rs3785354 chr16:28550667 SH2B1 -172 NUPR1 N ANL ANL ANL ANL L 23 3

rs1074631 chr16:28554108 SH2B1 -3,613 NUPR1 LB N L N L EBF:B 8 3

rs4787457 chr16:28555400 SH2B1 -4,905 NUPR1 L L 2 1

rs7191618 chr16:28565667 SH2B1 421 CCDC101 NL B ANLB ANLB ANLB ANILB LB HEY1:L 40 5

rs3859172 chr16:28566158 SH2B1 912 CCDC101 B ANLB NLB ANILB ANILB LB 36 5

rs2077031 chr16:28603168 SH2B1 4,633 SULT1A2 N 2 1

rs113208333 chr16:28606160 SH2B1 1,641 SULT1A2 L L L 3 1

rs4115668 chr16:28607532 SH2B1 269 SULT1A2 NL L L AL L L 10 3

rs762633 chr16:28608341 SH2B1 27 SULT1A2 NIL L L L AL NL L TBP:L HEY1:L HDAC2:L TAF1:L ELF1:L POL2:L 22 4

rs35175818 chr16:28608746 SH2B1 -316 SULT1A2 NL L L AL L L 12 3

rs4149398 chr16:28608938 SH2B1 -508 SULT1A2 NIB L L AL L L 11 5

rs62031562 chr16:28609329 SH2B1 -899 SULT1A2 LB L L L AL L L HEY1:L HNF4g:L FOXA1:L POL2:L 15 3

rs4788095 chr16:28831359 SH2B1 1,995 RP11-1348G14.5 L L POL2:L 4 1

rs72793809 chr16:28832382 SH2B1 972 RP11-1348G14.5 NL L AL LB 8 4

rs62036620 chr16:28833097 SH2B1 257 RP11-1348G14.5 ANL NLB NLB ANLB LB 17 4

rs62036621 chr16:28833299 SH2B1 55 RP11-1348G14.5 ANL NLB NLB ANLB LB 20 4

rs4451951 chr16:28836205 SH2B1 1,633 ATXN2L B ANLB ANLB ANILB ANILB LB 31 5

rs62036622 chr16:28837203 SH2B1 2,631 ATXN2L ANILB LB NLB AILB LB 19 5

rs8049439 chr16:28837515 SH2B1 2,943 ATXN2L ANILB L NILB ANLB LB CTCF:LN 19 5

rs8062405 chr16:28837906 SH2B1 3,334 ATXN2L ANILB L NILB ALB LB 16 5

rs61737565 chr16:28855522 SH2B1 2,207 TUFM NB N A B 5 3

rs4788099 chr16:28855727 SH2B1 2,002 TUFM NB NB AL B 7 4

rs7187776 chr16:28857645 SH2B1 84 TUFM NB ILB L ANLB ANLB ANILB LB
TBP:BL TAF1:B PU1:B ELF1:BL SIN3ak:L POL2:BL 
GABP:BL YY1:B SP1:B HEY1:L NFkb:B EGR1:B 
GRP20:L RXF5n:L 

74 5

rs4788102 chr16:28873398 SH2B1 -726 SH2B1 L B ANB B ANB B 11 4

Supplementary Table 19. Regulatory element overlap with variants at body fat percentage-associated loci
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rs62037367 chr16:28874547 SH2B1 114 RP11-22P6.2 NL B A ANLB ANILB ANILB LB OCT2:B POUF1:B POL2:B 37 5

rs7198606 chr16:28875122 SH2B1 -3 SH2B1 NILB B A ANLB ANILB ANILB LB TBP:L TAF1:BL NRF1:B ELF1:BL POL2:BL GABP:L 60 5

rs11864750 chr16:28875204 SH2B1 6 SH2B1 NL B A ANLB ANLB ANILB LB TBP:L TAF1:L NRF1:B ELF1:BL POL2:BL GABP:BL 44 5

rs7193733 chr16:28875482 SH2B1 187 SH2B1 NLB ANLB ANLB ANLB ANILB LB 36 5

rs11864107 chr16:28885931 SH2B1 -3,794 ATP2A1 N BATF:B 3 2

rs3888190 chr16:28889486 SH2B1 -239 ATP2A1 NL B B 5 3

rs62037371 chr16:28890131 SH2B1 323 ATP2A1 N NLB B AB B POL2:L 10 4

rs8055138 chr16:28891465 SH2B1 92 ATP2A1 N B ANLB B ANB ANB B SP1:B 23 4

rs7185232 chr16:28933468 SH2B1 3,049 RABEP2 B L L 3 2

rs9937521 chr16:53799296 FTO 61,203 FTO L L 2 1

rs28562191 chr16:53799303 FTO 61,210 FTO L L 2 1

rs9937053 chr16:53799507 FTO 61,414 FTO L L L L 4 1

rs9937354 chr16:53799847 FTO 61,754 FTO L L L L 4 1

rs9928094 chr16:53799905 FTO 61,812 FTO NL L L L 5 2

rs9930333 chr16:53799977 FTO 61,884 FTO NL L L L 5 2

rs9930397 chr16:53799985 FTO 61,892 FTO NL L L L 5 2

rs9940278 chr16:53800200 FTO 62,107 FTO NL L L L 5 2

rs9939973 chr16:53800568 FTO 62,475 FTO L NL NL L L USF1:L USF:L RXRA:L HNF4a:L MAFk:L JUND:L 
P300:L TCF4:L FOSL2:L 17 2

rs9940646 chr16:53800629 FTO 62,536 FTO L N NL NL L L MAFk:L JUND:L USF:L RXRA:L P300:L HNF4a:L 
TCF4:L FOSL2:L 16 2

rs9940128 chr16:53800754 FTO 62,661 FTO NI NL NL L L JUND:L TCF4:L 10 3

rs1421085 chr16:53800954 FTO 62,861 FTO NL NL L L 6 2

rs1421086 chr16:53801343 FTO 63,250 FTO NL NL L L 6 2

rs9923147 chr16:53801549 FTO 63,456 FTO NL L L 4 2

rs9923544 chr16:53801985 FTO 63,892 FTO NL NL N 5 2

rs11642015 chr16:53802494 FTO 64,401 FTO NL NL JUND:L BATF:B 7 3

rs1558901 chr16:53803187 FTO 65,094 FTO NIL NL 5 3

rs62048402 chr16:53803223 FTO 65,130 FTO NIL NL 5 3

rs1558902 chr16:53803574 FTO 65,481 FTO NL L 3 2

rs11075985 chr16:53805207 FTO 67,114 FTO N 3 1

rs56094641 chr16:53806453 FTO 68,360 FTO N NL A N 6 3

rs55872725 chr16:53809123 FTO 71,030 FTO NL A L PU1:B 8 4

rs1121980 chr16:53809247 FTO 71,154 FTO NL A L PU1:B 8 4

rs7187250 chr16:53810546 FTO 72,453 FTO NIL AN L 7 4

rs7193144 chr16:53810686 FTO 72,593 FTO I NIL AN L 8 4

rs62033399 chr16:53810943 FTO 72,850 FTO NIL AN L 7 4

rs62033400 chr16:53811788 FTO 73,695 FTO N IL A MAFk:L 7 4

rs8063057 chr16:53812433 FTO 74,340 FTO L A N 4 3

rs17817449 chr16:53813367 FTO 75,274 FTO N L 3 2

rs8043757 chr16:53813450 FTO 75,357 FTO L 2 1

rs9972653 chr16:53814363 FTO 76,270 FTO NL N 3 2

rs17817497 chr16:53815435 FTO 77,342 FTO NIL cJUN:L 4 3

rs7202116 chr16:53821615 FTO 83,522 FTO MAFk:L MAFf:L 2 1

rs79994966 chr16:53823727 FTO 85,634 FTO N N 2 1

rs12149574 chr16:53840525 FTO -80,303 FTO NI N 6 2

rs12149832 chr16:53842908 FTO -77,920 FTO NI N N 6 2

rs9909861 chr17:47079416 IGF2BP1 4,292 IGF2BP1 NL NL N L L 7 2

rs12945020 chr17:47082775 IGF2BP1 7,651 IGF2BP1 IL L L L N L L FOXA1:L 10 3

rs35051752 chr17:47089908 IGF2BP1 1,179 RP11-501C14.6 NL L L L L 7 2

rs11079849 chr17:47090785 IGF2BP1 302 RP11-501C14.6 NLB NL L L L L 11 3

rs9906710 chr17:47091283 IGF2BP1 -196 RP11-501C14.6 N NL L L L L CHD2:L 9 2

rs9906944 chr17:47091420 IGF2BP1 -333 RP11-501C14.6 NLB NL L L L 8 3

rs4794018 chr17:47093398 IGF2BP1 -2,311 RP11-501C14.6 L NL 3 2

rs9902512 chr17:47094274 IGF2BP1 -3,187 RP11-501C14.6 NIL NL 8 3

rs8068981 chr17:47122525 IGF2BP1 8,812 U6 N N 2 1

rs1523136 chr17:47144532 IGF2BP1 30,819 U6 B L L L L L 6 2

rs940088 chr17:47145848 IGF2BP1 32,135 U6 NL L L L L 7 2

rs35693910 chr18:57913965 MC4R 83,166 U4 B B B B 7 1

rs7258722 chr19:18808915 CRTC1 14,491 CRTC1 N B B N 4 2

rs4808844 chr19:18811966 CRTC1 17,542 CRTC1 NIB B ANLB N ANB ANIB B POL2:B 43 5

rs4808845 chr19:18812024 CRTC1 17,600 CRTC1 NIB B ANLB N ANB ANIB B POL2:B 41 5

rs757318 chr19:18820308 CRTC1 25,884 CRTC1 NB A 5 3

rs9304955 chr19:18824870 CRTC1 30,446 CRTC1 N L L L L 7 2

rs11880870 chr19:18830704 CRTC1 36,280 CRTC1 N N N 5 1

rs10404726 chr19:18834514 CRTC1 40,090 CRTC1 N N 2 1

rs11668500 chr19:18836674 CRTC1 42,250 CRTC1 N N 3 1

rs84473 chr22:38557326 PLA2G6-PICK1 6,758 PLA2G6 B B ELF1:L 4 2

rs132971 chr22:38561911 PLA2G6-PICK1 2,173 PLA2G6 L L L 4 1

rs132985 chr22:38563471 PLA2G6-PICK1 613 PLA2G6 ANL 4 3

rs738320 chr22:38568715 PLA2G6-PICK1 -4,631 PLA2G6 N ANLB AN NL L 18 4

rs738322 chr22:38569006 PLA2G6-PICK1 -4,922 PLA2G6 NIL L ANLB N NL L CEBPb:L JUND:L 26 5

rs4379 chr22:38569171 PLA2G6-PICK1 -5,087 PLA2G6 N ANLB AN NL L 18 4

rs133009 chr22:38569653 PLA2G6-PICK1 -5,569 PLA2G6 ANLB AN NL L 13 4

rs133012 chr22:38570721 PLA2G6-PICK1 -6,637 PLA2G6 AN A 3 2

rs4381 chr22:38570791 PLA2G6-PICK1 -6,707 PLA2G6 AN A 3 2

rs4382 chr22:38570842 PLA2G6-PICK1 -6,758 PLA2G6 AN A 3 2

rs133014 chr22:38571087 PLA2G6-PICK1 6,668 PLA2G6 B AN A 4 3

rs75387 chr22:38572057 PLA2G6-PICK1 5,698 PLA2G6 B ANLB ANB B ANB B 19 4
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rs4384 chr22:38572440 PLA2G6-PICK1 5,315 PLA2G6 NB B ANLB ANB B ANB B
EBF:B USF1:B EBF1C8:B PAX5:B BCL11a:B IRF4:B 
POL2:B NFKb:B SP1:B TCF12:B NFkb:B P300:B 
NFKB:B IRF4m17:B ZBTB33:B 

50 4

rs133015 chr22:38572526 PLA2G6-PICK1 5,229 PLA2G6 NB B ANLB ANB B ANB B EBF:B NFkb:B EBF1C8:B IRF4m17:B PAX5:B 
ZBTB33:B IRF4:B POL2:B NFKb:B 37 4

rs133016 chr22:38572582 PLA2G6-PICK1 5,173 PLA2G6 B B ANLB ANB B ANB B EBF:B EBF1C8:B IRF4m17:B IRF4:B 27 4
rs133017 chr22:38572637 PLA2G6-PICK1 5,118 PLA2G6 I B ANLB ANB B ANB B EBF:B EBF1C8:B IRF4m17:B IRF4:B 26 5
rs133018 chr22:38572761 PLA2G6-PICK1 4,994 PLA2G6 B ANLB ANB B AB B 18 4

rs133019 chr22:38573035 PLA2G6-PICK1 4,720 PLA2G6 ANLB ANLB B AB LB 18 4

rs4385 chr22:38573229 PLA2G6-PICK1 4,526 PLA2G6 B B ANLB ANLB B AB LB 23 4

rs133021 chr22:38573338 PLA2G6-PICK1 4,417 PLA2G6 B ANLB ANLB B AB LB 18 4

rs133024 chr22:38574066 PLA2G6-PICK1 3,689 PLA2G6 N L ANLB ANLB B ANB LB USF1:L SIN3ak:L 24 4

rs2277844 chr22:38577515 PLA2G6-PICK1 240 PLA2G6 B ANLB ANLB ANILB ANILB LB 36 5

rs5750558 chr22:38582497 PLA2G6-PICK1 -4,660 PLA2G6 L A L 3 2

rs2413505 chr22:38592967 PLA2G6-PICK1 -4,921 MAFF L L 2 1

rs5756968 chr22:38595240 PLA2G6-PICK1 -2,648 MAFF B LB A B B 8 3

rs5750561 chr22:38595260 PLA2G6-PICK1 -2,628 MAFF B LB A B B 8 3

rs3761445 chr22:38595411 PLA2G6-PICK1 -2,477 MAFF B B LB A B B SRF:B POL2:B YY1:B OCT2:B SP1:B POUF1:B 
POU2f2:B OCT2_:B 30 3

rs4374456 chr22:38597377 PLA2G6-PICK1 -511 MAFF N B NL ANL ANLB ANILB LB 24 5

rs4608623 chr22:38597378 PLA2G6-PICK1 -510 MAFF N B NL ANL ANLB ANILB LB 24 5

rs2267372 chr22:38598234 PLA2G6-PICK1 296 MAFF N B B ANLB ANLB ANILB LB TAF1:L POL2:B 34 5

rs4821764 chr22:38599364 PLA2G6-PICK1 338 MAFF NLB B ANLB ANLB ANILB ANILB LB POL2:BL 49 5

rs4820323 chr22:38599767 PLA2G6-PICK1 741 MAFF ANLB ANLB ANILB ANLB LB HNF4a:L 28 5

rs4820324 chr22:38599857 PLA2G6-PICK1 831 MAFF ANLB ANLB ANILB ANILB LB HNF4a:L 29 5

rs4820325 chr22:38599978 PLA2G6-PICK1 952 MAFF N ANLB ANB ANLB ANILB LB 28 5

rs2267373 chr22:38600542 PLA2G6-PICK1 1,516 MAFF N B ANLB ANB ANLB AB LB 24 4

rs2267374 chr22:38600595 PLA2G6-PICK1 1,569 MAFF N B ANLB ANB ANLB AB LB 24 4

rs2267375 chr22:38601231 PLA2G6-PICK1 2,205 MAFF N B ANLB ANB ANB ANB LB 26 4

rs11914181 chr22:38602140 PLA2G6-PICK1 3,114 MAFF N ANLB AN AN A 14 4

rs8139952 chr22:38606989 PLA2G6-PICK1 -2,552 MAFF AB A 3 2

rs2235264 chr22:38609950 PLA2G6-PICK1 409 MAFF NB B ANLB NB ANB N B 21 4

rs9610915 chr22:38611080 PLA2G6-PICK1 1,539 MAFF N B ANLB NB ANB B 18 4

Variants in linkage disequilibrium (r2 > 0.7) with body fat percentage-associated index SNPs overlapping two or more regulatory datasets in the same tissue are displayed alphabetically by locus name. Negative distance from nearest GENCODE v12 TSS 
indicates the variant is 5` of the TSS. Tissues with elements overlapping each SNP are indicated as A=Adipose, B=Blood, I=Pancreatic Islets, L=Liver, N=Brain; Chr, Chromosome; TSS, Transcription Start Site.
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Re-annotated gene set ID Re-annotated gene set name P value
False 

discovery 
rate < 0.05?

Gene set genes in assoicated BFP loci

ENSG00000100347 SAMM50 protein complex 7.75E-05 No *, TOMM40, DCN, DTNB

ENSG00000123338 NCKAP1L protein complex 8.59E-05 No *, FUBP1, RELB, SPRY2

ENSG00000035115 SH3YL1 protein complex 1.99E-04 No *, RPTOR, APOE, FUBP1

GO:0051224 Negative Regulation Of Protein Transport 4.91E-04 No *, CREB5, RELB, ENSG00000249231

GO:0045687 Positive Regulation Of Glial Cell Differentiation 4.95E-04 No *, GPRC5B, ENSG00000245719, LMX1B

GO:0007603 Phototransduction, Visible Light 7.54E-04 No SLC16A8

GO:0050872 White Fat Cell Differentiation 7.64E-04 No *, PPARG, TOX3, PLA2G6

GO:0043574 Peroxisomal Transport 8.49E-04 No *, PLA2G6, CLASRP, CLPTM1

GO:0006625 Protein Targeting To Peroxisome 9.60E-04 No *, PLA2G6, RPTOR, IQCK

GO:0072663 Establishment Of Protein Localization To Peroxisome 9.60E-04 No *, PLA2G6, RPTOR, IQCK

GO:0072662 Protein Localization To Peroxisome 9.60E-04 No *, PLA2G6, RPTOR, IQCK

GO:0018195 Peptidyl-Arginine Modification 0.001 No *, TOMM40, EYA2, ENSG00000249231

MP:0010872 Increased Trabecular Bone Mass 0.001 No APOC1

ENSG00000092208 GEMIN2 protein complex 0.001 No TOMM40, PSMA5

GO:0016558 Protein Import Into Peroxisome Matrix 0.002 No PLA2G6

ENSG00000131773 KHDRBS3 protein complex 0.002 No *, BEND5, FUBP1, ZNF664

ENSG00000004799 PDK4 protein complex 0.002 No *, CLPTM1, TOMM40, TMEM140

MP:0005100 Abnormal Choroid Pigmentation 0.002 No *, TMEM140, BAIAP2L2, APOE

GO:0050953 Sensory Perception Of Light Stimulus 0.002 No SLC16A8

GO:0032391 Photoreceptor Connecting Cilium 0.002 No IQCK, RPGRIP1L

ENSG00000171357 C1orf190 protein complex 0.002 No *, PICK1, CLPTM1, DTNB

GO:0043046 Dna Methylation Involved In Gamete Generation 0.002 No *, TMEM18, ENSG00000224165, PLA2G6

MP:0002310 Decreased Susceptibility To Hepatic Steatosis 0.003 No *, APOC1, PPARG, RELB

GO:0007602 Phototransduction 0.003 No SLC16A8

ENSG00000034693 PEX3 protein complex 0.003 No CLPTM1

ENSG00000088247 KHSRP protein complex 0.003 No FUBP1

GO:0007601 Visual Perception 0.003 No SLC16A8

MP:0008528 Polycystic Kidney 0.003 No *, IQCK, SPRY2, GIPC2

GO:0005452 Inorganic Anion Exchanger Activity 0.003 No SLC16A8

ENSG00000121390 PSPC1 protein complex 0.004 No *, FUBP1, CLASRP, NEXN

GO:0060347 Heart Trabecula Formation 0.004 No *, GIPR, AGBL4, CREB5

GO:0015701 Bicarbonate Transport 0.004 No *, ENSG00000249231, GIPC2, NEGR1

GO:0072372 Primary Cilium 0.004 No IQCK, RPGRIP1L

GO:0090317 Negative Regulation Of Intracellular Protein Transport 0.004 No *, CLASRP, ENSG00000249231, CREB5

GO:0031513 Nonmotile Primary Cilium 0.004 No SLC16A8

GO:0072164 Mesonephric Tubule Development 0.004 No *, DTNB, CRTC1, DCN

GO:0072163 Mesonephric Epithelium Development 0.004 No *, DTNB, CRTC1, DCN

ENSG00000137324 ENSG00000137324 protein complex 0.005 No *, C7orf49, CRTC1, HSD17B12

ENSG00000206376 EHMT2 protein complex 0.005 No *, C7orf49, CRTC1, HSD17B12

ENSG00000204371 EHMT2 protein complex 0.005 No *, C7orf49, CRTC1, HSD17B12

MP:0001566 Hyperphosphatemia 0.005 No *, TOX3, LMX1B, GIPC2

GO:0042462 Eye Photoreceptor Cell Development 0.006 No *, AGBL3, IQCH, ENSG00000245719

GO:0042551 Neuron Maturation 0.006 No *, WDR91, LMX1B, PICK1

ENSG00000166025 AMOTL1 protein complex 0.006 No *, FUBP1, RPGRIP1L, ZNF746

GO:0009629 Response To Gravity 0.006 No *, IQCH, ENSG00000233715, DNAH10

GO:0042461 Photoreceptor Cell Development 0.006 No SLC16A8

GO:0009584 Detection Of Visible Light 0.006 No *, SLC16A8, MC4R, DNAH10

MP:0008585 Absent Photoreceptor Outer Segment 0.006 No SLC16A8

MP:0000153 Rib Bifurcation 0.006 No EYA2

ENSG00000100284 TOM1 protein complex 0.006 No *, RPTOR, C7orf49, ZNF746

ENSG00000181656 GPR88 protein complex 0.007 No CLASRP, FUBP1

GO:0035112 Genitalia Morphogenesis 0.007 No *, PPARG, TNP1, ENSG00000249231

ENSG00000159086 GCFC1 protein complex 0.007 No CLASRP, CLPTM1

ENSG00000065268 WDR18 protein complex 0.007 No *, TOMM40, FUBP1, IGF2BP1

ENSG00000173465 SSSCA1 protein complex 0.007 No *, TOMM40, CLPTM1, TNP1

MP:0000786 Abnormal Embryonic Neuroepithelial Layer Differentiation 0.008 No *, IGF2BP1, EYA2, PSMA5

GO:0019433 Triglyceride Catabolic Process 0.008 No PPARG

GO:0009416 Response To Light Stimulus 0.008 No *, SLC16A8, MC4R, EYA2

Supplementary Table 20. Pathway enrichment among the 43 loci that showed genome-wide significant or putative evidence (P < 10-5) of association with body fat 
percentage in the all-ancestry analyses using DEPICT, showing the top 72 (P ≤ 0.01) most significant genesets
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GO:0015301 Anion:Anion Antiporter Activity 0.008 No SLC16A8

GO:0046464 Acylglycerol Catabolic Process 0.008 No PPARG

GO:0046461 Neutral Lipid Catabolic Process 0.008 No PPARG

GO:0044269 Glycerol Ether Catabolic Process 0.008 No PPARG

ENSG00000164751 PEX2 protein complex 0.008 No *, APOC1, PLA2G6, HSD17B12

GO:0032924 Activin Receptor Signaling Pathway 0.009 No *, ASXL2, CCDC92, ENSG00000245719

ENSG00000162928 PEX13 protein complex 0.009 No *, RPTOR, CLPTM1, PSMA5

GO:0009583 Detection Of Light Stimulus 0.009 No SLC16A8

GO:0072202 Cell Differentiation Involved In Metanephros Development 0.01 No *, ENSG00000245719, DCN, BAIAP2L2

ENSG00000089351 GRAMD1A protein complex 0.01 No *, PLA2G6, ENSG00000228536, SPRY2

MP:0000522 Kidney Cortex Cysts 0.01 No *, DCN, SPRY2, IQCK

GO:0030890 Positive Regulation Of B Cell Proliferation 0.01 No *, HIVEP3, COBLL1, CLASRP

GO:0007031 Peroxisome Organization 0.01 No *, PLA2G6, RPTOR, C7orf49

MP:0000372 Irregular Coat Pigmentation 0.01 No *, SLC16A8, DCN, LMX1B

ENSG00000121691 CAT protein complex 0.01 No *, RPTOR, HSD17B12, ZNF746
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Tissue annotation MeSH Term Tissue annoation P value
False 

discovery 
rate < 0.05?

A06.688.357 Hypothalamo-Hypophyseal System 0.01 No

A08.713.357.750 Pituitary Gland 0.01 No

A06.407.747 Pituitary Gland 0.01 No

A08.186.211.730.317.357.352 Hypothalamus, Middle 0.01 No

A08.186.211.730.317.357.352.435 Hypothalamo-Hypophyseal System 0.01 No

A08.713.357 Hypothalamo-Hypophyseal System 0.01 No

A06.688.357.750 Pituitary Gland 0.01 No

A08.713 Neurosecretory Systems 0.01 No

A06.688 Neurosecretory Systems 0.01 No

A08.186.211.730.317.357.352.435.500 Pituitary Gland 0.01 No

A11.251.860.180.432 Hep G2 Cells 0.02 No

A11.436.348.500 Hep G2 Cells 0.02 No

A10.690.467.491 Muscle, Smooth, Vascular 0.02 No

A02.633.570.491 Muscle, Smooth, Vascular 0.02 No

A07.231.491 Muscle, Smooth, Vascular 0.02 No

A08.186.211.730.317.357 Hypothalamus 0.03 No

A11.251.210.190.495 Jurkat Cells 0.03 No

A15.382.490.555.567.569.440 Jurkat Cells 0.03 No

A11.251.860.180.495 Jurkat Cells 0.03 No

A11.436.348 Hepatocytes 0.04 No

A11.620.520 Myocytes, Smooth Muscle 0.05 No

A11.620 Muscle Cells 0.05 No

A11.436 Epithelial Cells 0.05 No

A11.251.860.180 Cell Line, Tumor 0.05 No

A11.251.210.190 Cell Line, Tumor 0.05 No

A11.251.860 Tumor Cells, Cultured 0.05 No

A11.872.190.260 Embryoid Bodies 0.06 No

A11.627.624.249 Monocyte-Macrophage Precursor Cells 0.06 No

A11.627.624.249.500 U937 Cells 0.06 No

A11.627.482.665 Monocyte-Macrophage Precursor Cells 0.06 No

A11.627.635.675.750 Monocyte-Macrophage Precursor Cells 0.06 No

A11.627.635.675.750.500 U937 Cells 0.06 No

A11.251.860.180.880 U937 Cells 0.06 No

A11.251.210.190.880 U937 Cells 0.06 No

A11.627.482.665.500 U937 Cells 0.06 No

A02.633 Muscles 0.07 No

Supplementary Table 21. Tissue enrichment among the 43 loci that showed genome-wide significant or 
putative evidence (P < 10-5) of association with body fat percentage in the all-ancestry analyses using DEPICT, 
showing the top 54 (P < 0.10) most significant results.
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A10.690 Muscles 0.07 No

A15.145.846 Serum 0.09 No

A12.207.152.846 Serum 0.09 No

A15.382.490.555 Leukocytes, Mononuclear 0.09 No

A11.118.637.555 Leukocytes, Mononuclear 0.09 No

A15.145.229.637.555 Leukocytes, Mononuclear 0.09 No

A15.382.490.555.652 Monocytes 0.09 No

A15.382.812.547 Monocytes 0.09 No

A15.382.680.547 Monocytes 0.09 No

A11.118.637.555.652 Monocytes 0.09 No

A15.145.229.637.555.652 Monocytes 0.09 No

A15.378.316.580 Monocytes 0.09 No

A11.733.547 Monocytes 0.09 No

A11.148.580 Monocytes 0.09 No

A11.627.624 Monocytes 0.09 No

A08.186.211.730.317 Diencephalon 0.09 No

A11.118.188 Blood Platelets 0.10 No

A15.145.229.188 Blood Platelets 0.10 No
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Ingenuity Canonical Pathways P valuea False-Discovery Rate Ratiob Input gene list in each pathway

Role of JAK2 in Hormone-like Cytokine Signaling 0.005 0.32 0.054 IRS1,SH2B1

N-acetylglucosamine Degradation I 0.012 0.32 0.111 GNPDA2

N-acetylglucosamine Degradation II 0.015 0.32 0.077 GNPDA2

Estrogen-Dependent Breast Cancer Signaling 0.016 0.32 0.027 HSD17B12,CREB5

Neurotrophin/TRK Signaling 0.019 0.32 0.026 SPRY2,CREB5

ERK/MAPK Signaling 0.02 0.32 0.014 PPARG,PLA2G6,CREB5

cAMP-mediated signaling 0.03 0.36 0.013 HTR1A,CREB5,MC4R

UDP-N-acetyl-D-galactosamine Biosynthesis II 0.03 0.36 0.040 GNPDA2

Protein Ubiquitination Pathway 0.04 0.37 0.011 DNAJB4,DNAJC27,PSMA5

G-Protein Coupled Receptor Signaling 0.04 0.37 0.011 HTR1A,CREB5,MC4R

Gαs Signaling 0.05 0.37 0.016 CREB5,MC4R

Type II Diabetes Mellitus Signaling 0.05 0.37 0.012 PPARG,IRS1

p38 MAPK Signaling 0.05 0.37 0.017 PLA2G6,CREB5

Insulin Receptor Signaling 0.06 0.39 0.013 IRS1,RPTOR

AMPK Signaling 0.06 0.39 0.011 IRS1,RPTOR

Polyamine Regulation in Colon Cancer 0.07 0.39 0.033 PPARG

Aldosterone Signaling in Epithelial Cells 0.08 0.39 0.012 DNAJB4,DNAJC27

MIF-mediated Glucocorticoid Regulation 0.10 0.39 0.024 PLA2G6

Serotonin Receptor Signaling 0.10 0.39 0.020 HTR1A

Circadian Rhythm Signaling 0.10 0.39 0.026 CREB5

IL-9 Signaling 0.10 0.39 0.025 IRS1

NRF2-mediated Oxidative Stress Response 0.11 0.39 0.010 DNAJB4,MAFF

Estrogen Biosynthesis 0.11 0.39 0.020 HSD17B12

ILK Signaling 0.11 0.39 0.010 IRS1,CREB5

Thyroid Cancer Signaling 0.12 0.39 0.023 PPARG

mTOR Signaling 0.12 0.39 0.009 IRS1,RPTOR

MIF Regulation of Innate Immunity 0.12 0.39 0.019 PLA2G6

Dermatan Sulfate Biosynthesis (Late Stages) 0.12 0.39 0.021 HS6ST3

Role of Oct4 in Mammalian Embryonic Stem Cell Pluripotency 0.13 0.39 0.019 IGF2BP1

Role of IL-17F in Allergic Inflammatory Airway Diseases 0.13 0.39 0.021 CREB5

Chondroitin Sulfate Biosynthesis (Late Stages) 0.13 0.39 0.018 HS6ST3

Heparan Sulfate Biosynthesis (Late Stages) 0.14 0.39 0.016 HS6ST3

Chondroitin Sulfate Biosynthesis 0.16 0.39 0.014 HS6ST3

Dermatan Sulfate Biosynthesis 0.16 0.39 0.014 HS6ST3

Phospholipase C Signaling 0.16 0.39 0.008 PLA2G6,CREB5

Heparan Sulfate Biosynthesis 0.16 0.39 0.013 HS6ST3

Phospholipases 0.16 0.39 0.015 PLA2G6

ATM Signaling 0.17 0.39 0.015 CREB5

Role of JAK1 and JAK3 in γc Cytokine Signaling 0.17 0.39 0.015 IRS1

Eicosanoid Signaling 0.18 0.39 0.012 PLA2G6

ERK5 Signaling 0.18 0.39 0.015 CREB5

Angiopoietin Signaling 0.18 0.39 0.013 GRB14

Hypoxia Signaling in the Cardiovascular System 0.18 0.39 0.015 CREB5

Role of MAPK Signaling in the Pathogenesis of Influenza 0.19 0.39 0.014 PLA2G6

GDNF Family Ligand-Receptor Interactions 0.19 0.39 0.013 IRS1

Growth Hormone Signaling 0.19 0.39 0.013 IRS1

PEDF Signaling 0.20 0.39 0.013 PPARG

Prolactin Signaling 0.20 0.39 0.012 IRS1

IL-4 Signaling 0.20 0.39 0.013 IRS1

FLT3 Signaling in Hematopoietic Progenitor Cells 0.21 0.39 0.013 CREB5

VEGF Family Ligand-Receptor Interactions 0.21 0.39 0.011 PLA2G6

Prostate Cancer Signaling 0.23 0.40 0.010 CREB5

FXR/RXR Activation 0.23 0.40 0.009 PPARG

Melanocyte Development and Pigmentation Signaling 0.23 0.40 0.011 CREB5

Supplementary Table 22. Ingenuity IPA canonical pathway analysis
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FGF Signaling 0.23 0.40 0.011 CREB5

Neuregulin Signaling 0.24 0.40 0.010 DCN

Crosstalk between Dendritic Cells and Natural Killer Cells 0.24 0.40 0.009 PVRL2

Fcγ Receptor-mediated Phagocytosis in Macrophages and Monocytes 0.25 0.40 0.009 PLA2G6

PPAR Signaling 0.25 0.40 0.009 PPARG

SAPK/JNK Signaling 0.25 0.40 0.010 IRS1

Antioxidant Action of Vitamin C 0.26 0.40 0.009 PLA2G6

IGF-1 Signaling 0.26 0.40 0.009 IRS1

NGF Signaling 0.28 0.41 0.008 CREB5

Fc Epsilon RI Signaling 0.29 0.41 0.009 PLA2G6

Corticotropin Releasing Hormone Signaling 0.30 0.41 0.007 CREB5

CCR3 Signaling in Eosinophils 0.30 0.41 0.007 PLA2G6

Sperm Motility 0.31 0.41 0.007 PLA2G6

Synaptic Long Term Potentiation 0.31 0.41 0.008 CREB5

p70S6K Signaling 0.31 0.41 0.008 IRS1

Atherosclerosis Signaling 0.31 0.41 0.007 PLA2G6

P2Y Purigenic Receptor Signaling Pathway 0.31 0.41 0.007 CREB5

Gαi Signaling 0.31 0.41 0.007 HTR1A

PI3K Signaling in B Lymphocytes 0.33 0.42 0.007 IRS1

Protein Kinase A Signaling 0.33 0.42 0.005 CREB5,EYA2

GNRH Signaling 0.33 0.42 0.007 CREB5

IL-12 Signaling and Production in Macrophages 0.34 0.42 0.006 PPARG

Synaptic Long Term Depression 0.35 0.44 0.006 PLA2G6

Epithelial Adherens Junction Signaling 0.36 0.44 0.006 PVRL2

Regulation of eIF4 and p70S6K Signaling 0.37 0.44 0.006 IRS1

Tight Junction Signaling 0.38 0.45 0.006 PVRL2

Germ Cell-Sertoli Cell Junction Signaling 0.38 0.45 0.006 PVRL2

B Cell Receptor Signaling 0.39 0.45 0.006 CREB5

Dopamine-DARPP32 Feedback in cAMP Signaling 0.40 0.45 0.005 CREB5

Endothelin-1 Signaling 0.41 0.45 0.005 PLA2G6

CREB Signaling in Neurons 0.42 0.45 0.005 CREB5

Ephrin Receptor Signaling 0.42 0.45 0.005 CREB5

PPARα/RXRα Activation 0.42 0.45 0.005 IRS1

Sertoli Cell-Sertoli Cell Junction Signaling 0.42 0.45 0.005 PVRL2

Dendritic Cell Maturation 0.42 0.45 0.005 CREB5

Calcium Signaling 0.43 0.45 0.005 CREB5

LPS/IL-1 Mediated Inhibition of RXR Function 0.50 0.51 0.004 HS6ST3

Huntington's Disease Signaling 0.50 0.51 0.004 CREB5

Cardiac Hypertrophy Signaling 0.50 0.51 0.004 IRS1

Xenobiotic Metabolism Signaling 0.57 0.57 0.003 HS6ST3

Role of Macrophages, Fibroblasts and Endothelial Cells in Rheumatoid Arthritis 0.61 0.61 0.003 CREB5

aP values were calculated based on Fisher’s right tailed exact test.
bRatio of the number of genes from the input dataset in the selected pathway relative to the total number of genes in that pathway

42



S23	  Fly	  orthologue	  screen

Page	  1	  of	  2

Supplementay Table 23. Look up of genes located in each of the 12 fat percentage associated loci in a genome-wide transgenic RNAi screen in Drosophila

SNP Chr Position nearby genes
Fly Ortholog 
Annotation 
Symbol

Fly Ortholog 
Gene Symbol

%change in whole 
body triglyceridesa

Validated in second 
screen?

rs543874 1 176,156,103 SEC16B CG32654 Sec16 not screened

RASAL2 CG42684 CG42684 not screened

rs6755502 2 625,721 TMEM18 CG30051 CG30051 +6%, -23%

SH3YL1 No known orthologue

ACP1 CG14297 CG14297 not screened

FAM150B No known orthologue

SNTG2 CG4905 Syn2 not screened

rs6738627 2 165,252,696 GRB14 CG11940 jog -27%

SNORA70F No known orthologue

COBLL1 No known orthologue

SLC38A11 CG13743 CG13743 not screened

SCN3A No known orthologue

rs2943652 2 226,816,690 IRS1 CG5686 chico -4%

rs693839 13 79,856,289 SPRY2 CG1921 sty -90% yes

rs4788099 16 28,763,228 SH2B1 CG17367 LnK not screened

EIF3CL/EIF3C CG4954 eIF3-S8 +14%, -100%

CLN3 CG5582 cln3 -14%

SULT1A2 No known orthologue

APOBR No known orthologue

SULT1A1 No known orthologue

IL27 No known orthologue

NUPR1 No known orthologue

CCDC101 CG30390 Sgf29 -17%

ATXN2L CG5166 Atx2 -57%

TUFM CG6050 EfTuM -30%

ATP2A1 CG3725 Ca-P60A not screened

RABEP2 No known orthologue

SPNS1 CG8428 spin +35%

LAT No known orthologue

RRN3P2 No known orthologue

RUNDC2C (SNX29P2) No known orthologue

rs1558902 16 52,361,075 FTO No known orthologue

RBL2 CG7413 Rbf not screened

AKTIP CG16894 CG16894 -35%

IRX3 No known orthologue

IRX6 CG10571 ara -8%

IRX6 CG10605 caup 5%

IRX5 CG10601 mirr 35%

RPGRIP1L No known orthologue

rs9906944 17 44,446,419 IGF2BP1 CG1691 Imp -18%

PRAC No known orthologue
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HOXB13 CG11648 Abd-B -32%

MIR3185 No known orthologue

CALCOCO2 No known orthologue

 ATP5G1 CG1746 CG1746 not screened

UBE2Z No known orthologue

SNF8 CG6637 lsn -63%

GIP No known orthologue

B4GALNT2 No known orthologue

GNGT2 No known orthologue

ABI3 CG9749 Abi +50%

PHOSPHO1 CG14212 CG14212 -57%

ZNF652 No known orthologue

PHB CG10691 l(2)37Cc -62%

NGFR No known orthologue

rs6567160 18 55,980,115 MC4R CG42244 Octβ3R not screened

rs757318 19 18,681,308 CRTC1 CG6064 TORC -52% yes

rs6857 19 50,084,094 APOE No known orthologue

TOMM40 CG12157 Tom40 -22%

TOMM40 CG8330 tomboy40 -33%

TOMM40 CG4520 CG4520 +15%

IGSF23 No known orthologue

 PVR No known orthologue

MIR4531 No known orthologue

CEACAM19 No known orthologue

BCL3 No known orthologue

CBLC CG7037 Cbl +20%

BCAM No known orthologue

PVRL2 No known orthologue

APOC1 No known orthologue

APOE No known orthologue

CLPTM1 CG3702 CG3702 +80%, +22%

RELB CG6667 dl -8%

CLASRP CG6695 CG6695 -49%

ZNF296 CG9650 CG9650 +9%

GEMIN7 No known orthologue

LRRC68 (PPP1R37) CG31635 CG31635 -43%

BLOC1S3 No known orthologue

EXOC3L2 CG5341 sec6 -38%

MARK4 CG8201 par-1 not screened

rs3761445 22 36,925,357 PLA2G6 CG6718 iPLA2-VIA not screened

PICK1 CG6167 PICK1 +6%

SOX10 CG15552 Sox100B -62%
aNot screened or when a fly line is too weak to reach the screening stage.
Value represents percentage difference in whole body triglyceride content between transgenic RNAi lines and wild type flies.
 When two values are listed, it means that two independent transgenic RNAi lines were availbale. 
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Supplementary table 24. The gene list of RNAi knockdown in adult drosophila

Mean SE Mean SE Mean SE P-value
rs543874 1 176,156,103 SEC16B Sec16 CG32654 29635 - - N/A N/A N/A N/A N/A

SEC16B Sec16 CG32654 109645 - - N/A N/A N/A N/A N/A

rs6755502 2 625,721 TMEM18 CG30051 CG30051 43067 546 84 402 3 -26% 15% 0.23

TMEM18 CG30051 CG30051 106840 546 84 447 108 -18% 25% 0.51

rs6738627 2 165,252,696 GRB14 pico CG11940 16369 546 84 375 34 -31% 17% 0.13

GRB14 pico CG11940 16371 546 84 492 46 -10% 18% 0.61

rs2943652 2 226,816,690 IRS1 chico CG5686 101329 546 84 380 54 -30% 18% 0.18

IRS1 chico CG5686 7777 546 84 385 44 -29% 17% 0.17

rs693839 13 79,856,289 SPRY2 sty CG1921 6948 404 25 73 4 -82% 6% 0.0002

rs4788099 16 28,763,228 SH2B1 Lnk CG17367 103646 546 84 475 43 -13% 17% 0.50

SH2B1 Lnk CG17367 32892 546 84 494 21 -9% 16% 0.59

rs9906944 17 44,446,419 IGF2BP1 Imp CG1691 20322 546 84 429 53 -21% 18% 0.31

IGF2BP1 Imp CG1691 20321 546 84 390 25 -28% 16% 0.15

rs6567160 18 55,980,115 MC4R Octβ3R CG42244 9068 546 84 479 58 -12% 19% 0.55

MC4R Octβ3R CG42244 106519 546 84 464 43 -15% 17% 0.44

rs757318 19 18,681,308 CRTC1 TORC CG6064 100974 546 84 402 63 -26% 19% 0.25

rs6857 19 50,084,094 TOMM40 Tom40 CG12157 13178 546 84 538 95 -1% 23% 0.96

TOMM40 Tom40 CG12157 13177 546 84 540 106 -1% 25% 0.97

TOMM40 tomboy40 CG8330 105557 546 84 511 101 -6% 24% 0.81

TOMM40 tomboy40 CG8330 42439 546 84 451 34 -17% 17% 0.36

TOMM40 CG4520 CG4520 34862 546 84 345 17 -37% 16% 0.08

TOMM40 CG4520 CG4520 34863 546 84 562 50 3% 18% 0.87

ZNF229 ATbp CG17172 110021 546 84 325 29 -40% 16% 0.07

ZNF229 su(Hw) CG8573 100395 546 84 275 84 -50% 22% 0.09

ZNF229 su(Hw) CG8573 10724 546 84 384 21 -30% 16% 0.14

ZNF229 crol CG14938 104313 546 84 650 96 19% 23% 0.46

rs3761445 22 36,925,357 PLA2G6 iPLA2-VIA CG6718 108294 546 84 373 22 -32% 16% 0.12

PICK1 PICK1 CG6167 22268 546 84 244 36 -55% 17% 0.03

PICK1 PICK1 CG6167 22269 546 84 639 94 17% 23% 0.50

SLC16A8 CG8468 CG8468 6452 546 84 421 49 -23% 18% 0.27

SLC16A8 CG8468 CG8468 6453 546 84 230 31 -58% 16% 0.02

SLC16A8 Sln CG8271 109464 546 84 409 18 -25% 16% 0.19

SLC16A8 Sln CG8271 4607 546 84 342 19 -37% 16% 0.08

SLC16A8 CG11665 CG11665 7314 546 84 369 23 -32% 16% 0.11

N/A: the fly RNAi stocks were not available.

aCandidate gene identified based on biological plausible roles in adipocyte metabolism or the nearest gene to the lead SNP.
bAll flies were aged for 2 weeks except the experients for the sty gene. The triglyceride levels were too low for the SPRY2#6948 and aged for 1 week.

Difference (% of control)RNA knockdownControl

SNP Chr.
Positions 

(hg18)
Candidate gene 

in locusa,b
Fly orthologue 
gene symbol

Fly orthologue 
annotation symbol Transform ID
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Supplementary Table 25. Association of established susceptibility loci for BMI and extreme obesity with body fat percentage in the joint GWAS and Metabochip meta-analysis

SNP Chr Position (bp, hg18) Nearest gene
Effect 
allelea

Other 
allele EAF (%)

Per-allele change 
in BF%b P-value N

BMI associated loci
rs977747 1 47,457,264 TAL1 T G 40% 0.005 0.32 100,394

rs657452 1 49,362,434 AGBL4 A G 41% 0.016 7.96E-04 98,205

rs11583200 1 50,332,407 ELAVL4 C T 41% 0.017 2.67E-04 99,738

rs3101336 1 72,523,773 NEGR1 C T 62% 0.024 5.21E-07 100,638

rs12566985 1 74,774,781 FPGT-TNNI3K G A 47% 0.012 0.011 96,664

rs12401738 1 78,219,349 FUBP1 A G 34% 0.023 3.28E-06 90,764

rs11165643 1 96,696,685 PTBP2 T C 57% 0.019 3.65E-05 100,658

rs17024393 1 109,956,211 GNAT2 C T 4% 0.048 3.88E-04 84,184

rs543874 1 176,156,103 SEC16B G A 19% 0.032 4.53E-08 100,705

rs2820292 1 200,050,910 NAV1 C A 54% 0.015 9.62E-04 100,208

rs13021737 2 622,348 TMEM18 G A 83% 0.038 6.38E-09 85,050

rs10182181 2 25,003,800 ADCY3 G A 46% 0.020 1.61E-05 99,189

rs11126666 2 26,782,315 KCNK3 A G 29% 0.006 0.27 100,090

rs1016287 2 59,159,129 FLJ30838 T C 28% 0.017 0.001 100,654

rs11688816 2 62,906,552 EHBP1 G A 53% 0.012 0.008 98,418

rs2121279 2 142,759,755 LRP1B T C 15% 0.008 0.25 90,659

rs1460676 2 164,275,935 FIGN C T 18% 0.010 0.089 100,696

rs1528435 2 181,259,207 UBE2E3 T C 63% 0.011 0.017 100,639

rs17203016 2 207,963,763 CREB1 G A 19% 0.017 0.004 96,121

rs7599312 2 213,121,476 ERBB4 G A 73% 0.011 0.030 100,136

rs492400 2 219,057,996 USP37 C T 42% 0.002 0.71 100,494

rs2176040 2 226,801,046 LOC646736 A G 35% 0.033 1.07E-11 99,348

rs6804842 3 25,081,441 RARB G A 56% 0.009 0.049 100,664

rs2365389 3 61,211,502 FHIT C T 57% 0.018 2.43E-04 85,423

rs3849570 3 81,874,802 GBE1 A C 35% 0.009 0.073 92,477

rs13078960 3 85,890,280 CADM2 G T 20% 0.014 0.022 89,086

rs16851483 3 142,758,126 RASA2 T G 9% 0.041 7.75E-05 73,922

rs1516725 3 187,306,698 ETV5 C T 87% 0.019 0.007 99,356

rs10938397 4 44,877,284 GNPDA2 G A 43% 0.025 1.36E-07 100,137

rs17001654 4 77,348,592 SCARB2 G C 15% 0.001 0.91 75,761

rs13107325 4 103,407,732 SLC39A8 T C 7% 0.028 0.0069 86,539

rs11727676 4 145,878,514 HHIP T C 91% 0.018 0.070 78,583

rs2112347 5 75,050,998 POC5 T G 60% 0.015 0.0015 100,660

rs7715256 5 153,518,086 GALNT10 G T 43% 0.006 0.22 100,628

rs205262 6 34,671,142 C6orf106 G A 27% 0.015 0.0029 100,165

rs2033529 6 40,456,631 TDRG1 G A 29% 0.005 0.35 98,904

rs2207139 6 50,953,449 TFAP2B G A 18% 0.018 0.00 99,380

rs9400239 6 109,084,356 FOXO3 C T 67% 0.009 0.052 100,632

rs9374842 6 120,227,364 LOC285762 T C 75% 0.007 0.17 100,609

rs13201877 6 137,717,234 IFNGR1 G A 14% 0.005 0.46 100,555

rs13191362 6 162,953,340 PARK2 A G 88% 0.020 0.0092 90,299

rs1167827 7 75,001,105 HIP1 G A 55% 0.017 0.00 85,582

rs2245368 7 76,446,079 PMS2L11 C T 22% 0.018 0.014 78,858

rs9641123 7 93,035,668 CALCR C G 42% 0.014 0.013 74,340

rs6465468 7 95,007,450 ASB4 T G 30% 0.007 0.18 89,083

rs17405819 8 76,969,139 HNF4G T C 69% 0.016 0.0013 100,510

rs16907751 8 81,538,012 ZBTB10 C T 92% 0.032 0.0011 95,712

rs2033732 8 85,242,264 RALYL C T 75% 0.013 0.017 98,859

rs4740619 9 15,624,326 C9orf93 T C 53% 0.016 3.61E-04 100,650

rs10968576 9 28,404,339 LINGO2 G A 31% 0.021 2.27E-05 100,690

rs6477694 9 110,972,163 EPB41L4B C T 38% 0.001 0.80 100,626

rs1928295 9 119,418,304 TLR4 T C 55% 0.010 0.022 100,676

rs10733682 9 128,500,735 LMX1B A G 49% 0.009 0.059 98,469

rs7899106 10 87,400,884 GRID1 G A 6% 0.015 0.17 90,804

rs17094222 10 102,385,430 HIF1AN C T 21% 0.018 0.0015 97,104
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rs11191560 10 104,859,028 NT5C2 C T 11% 0.013 0.10 100,554

rs7903146 10 114,748,339 TCF7L2 C T 72% 0.017 0.0013 100,633

rs4256980 11 8,630,515 TRIM66 G C 63% 0.013 0.006 99,357

rs11030104 11 27,641,093 BDNF A G 78% 0.021 2.19E-04 97,903

rs2176598 11 43,820,854 HSD17B12 T C 25% 0.020 1.84E-04 100,691

rs3817334 11 47,607,569 MTCH2 T C 40% 0.020 2.91E-05 100,566

rs12286929 11 114,527,614 CADM1 G A 51% 0.009 0.061 99,529

rs7138803 12 48,533,735 BCDIN3D A G 38% 0.019 5.27E-05 100,667

rs11057405 12 121,347,850 CLIP1 G A 90% 0.030 8.72E-04 79,881

rs12016871 13 26,915,782 MTIF3 T C 20% 0.006 0.42 76,081

rs12429545 13 53,000,207 OLFM4 A G 14% 0.026 2.42E-04 94,240

rs9540493 13 65,103,705 MIR548X2 A G 47% 0.012 0.017 98,739

rs1441264 13 78,478,920 MIR548A2 A G 62% 0.012 0.017 95,911

rs10132280 14 24,998,019 STXBP6 C A 68% 0.002 0.63 98,739

rs12885454 14 28,806,589 PRKD1 C A 65% 0.014 0.0042 100,393

rs11847697 14 29,584,863 PRKD1 T C 7% 0.029 0.021 85,962

rs7141420 14 78,969,207 NRXN3 T C 53% 0.016 3.49E-04 100,649

rs3736485 15 49,535,902 DMXL2 A G 47% 0.011 0.018 100,674

rs16951275 15 65,864,222 MAP2K5 T C 75% 0.014 0.011 99,391

rs7164727 15 70,881,044 LOC100287559 T C 67% 0.016 0.0013 100,691

rs758747 16 3,567,359 NLRC3 T C 28% 0.013 0.019 92,550

rs12446632 16 19,842,890 GPRC5B G A 86% 0.026 1.70E-04 89,516

rs2650492 16 28,240,912 SBK1 A G 30% 0.018 8.58E-04 93,316

rs3888190 16 28,796,987 ATP2A1 A C 38% 0.027 1.60E-08 99,622

rs4787491 16 29,922,838 INO80E G A 50% 0.008 0.10 81,508

rs9925964 16 31,037,396 KAT8 A G 62% 0.017 0.0013 80,083

rs2080454 16 47,620,091 CBLN1 C A 40% 0.015 0.0011 100,686

rs1558902 16 52,361,075 FTO A T 40% 0.051 3.79E-27 99,328

rs9914578 17 1,951,886 SMG6 G C 23% 0.004 0.50 100,365

rs1000940 17 5,223,976 RABEP1 G A 33% 0.013 0.009 98,892

rs12940622 17 76,230,166 RPTOR G A 58% 0.014 0.0018 100,629

rs1808579 18 19,358,886 C18orf8 C T 53% 0.017 3.45E-04 98,887

rs7239883 18 38,401,669 LOC284260 G A 39% 0.014 0.0035 100,233

rs7243357 18 55,034,299 GRP T G 81% 0.011 0.059 100,633

rs6567160 18 55,980,115 MC4R C T 25% 0.034 1.33E-10 100,642

rs17724992 19 18,315,825 PGPEP1 A G 73% 0.011 0.051 85,540

rs29941 19 39,001,372 KCTD15 G A 66% 0.009 0.061 97,970

rs2075650 19 50,087,459 TOMM40 A G 85% 0.037 1.44E-07 88,215

rs2287019 19 50,894,012 QPCTL C T 81% 0.027 2.77E-05 84,821

rs3810291 19 52,260,843 ZC3H4 A G 63% 0.012 0.023 97,658

rs6091540 20 50,521,269 ZFP64 C T 73% 0.013 0.014 100,128

rs2836754 21 39,213,610 ETS2 C T 58% 0.011 0.022 100,374

Extreme obesity associated loci
rs11208659 1 65,751,868 LEPR C T 12% 0.006 0.52 74,333

rs17381664 1 77,820,919 ZZZ3 C T 38% 0.018 1.89E-04 96,057

rs17150703 8 9,783,208 MSRA A G 11% 0.007 0.42 73,481

rs10508503 10 16,339,957 PTER C T 91% 0.017 0.14 61,505

rs564343 11 65,651,742 PACS1 A G 43% 0.020 0.20 9,208

rs11109072 12 96,425,401 RMST A C 6% -0.003 0.84 54,740

rs7989336 13 95,815,549 HS6ST3 A G 49% 0.020 1.74E-04 76,115

rs1957894 14 60,977,864 PRKCH T G 12% 0.006 0.50 72,140

rs2531995 16 3,953,468 ADCY9 T C 58% 0.017 0.0042 73,767

rs1424233 16 78,240,252 MAF A G 50% 0.003 0.64 75,812

rs1805081 18 19,394,430 NPC1 A G 59% 0.019 5.23E-05 97,110

rs13041126 20 50,526,403 MRPS33P4 T C 72% 0.013 0.023 76,087

Chr, chromosome; EAF, Effect allele frequency.

a The effect allele is the allele associated with increased BMI and extreme obesity risk.

b Effects sizes are expressed in SD, based on inverse normally transformed outcomes (mean 0, SD 1).
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Table 26 Distribution of the imputation quality metrics (proper_info, rsq) for the 12 BF%-associated loci

5% 25% 50% 75% 95%

rs1558902 16 52,361,075 FTO 0.88 0.99 1.00 1.00 1.00

rs2943652 2 226,816,690 IRS1 0.94 0.99 1.00 1.00 1.00

rs6567160 18 55,980,115 MC4R 0.92 0.98 1.00 1.00 1.00

rs6755502 2 625,721 TMEM18 0.94 1.00 1.00 1.00 1.00

rs6738627 2 165,252,696 COBLL1 0.94 0.98 0.99 1.00 1.00

rs693839 13 79,856,289 SPRY2 0.94 1.00 1.00 1.00 1.00

rs6857 19 50,084,094 TOMM40 0.52 0.87 0.95 0.98 1.00

rs4788099 16 28,763,228 TUFM 0.97 1.00 1.00 1.00 1.00

rs9906944 17 44,446,419 IGF2BP1 0.82 0.92 0.95 0.98 1.00

rs543874 1 176,156,103 SEC16B 0.94 0.99 1.00 1.00 1.00

Loci identified in sex-specific all ancestry analyses
rs3761445 22 36,925,357 PLA2G6 0.98 0.99 1.00 1.00 1.00

rs757318 19 18,681,308 CRTC1 0.80 0.93 0.99 1.00 1.00

Percentile
Nearby genePoschrSNP
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