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Supplementary Fig. 1. Effects of Lep knockdown on leptin transcription and secretion in perigonadal
adipose tissue explants from mice fed with high fat diet. Lep transcription (A) and secretion (B) by explants
in the basal or Ins/Dex stimulated state. N=5 mice per group. Lep knockdown (C) decreased LEP secretion
(D) following stimulation with insulin and dexamethasone for 12 hours. Adiponectin secretion (E) remained
unchanged. N=5 mice per group. Each point represents the average of 3 samples. 2 way repeated measures
ANOVA. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.
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Supplementary Fig. 2 Effects of Adig knockdown on leptin transcription and secretion in perigonadal
adipose tissue explants from mice fed with high fat diet. Adig expression (A) by explants in the basal or
Ins/Dex stimulated state. N=5 mice per group. Adig knockdown (B) decreased both Lep expression (C) and
leptin secretion (D) following stimulation with insulin and dexamethasone for 12 hours. N=12 mice per
group. Adiponectin secretion (E) remained unchanged. N=7 mice per group. Pparg2 expression (F) was
unchanged as well. N=6 mice per group. Each point represents the average of 3 samples. 2 way repeated

measures ANOVA. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.
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Supplementary Fig. 3. Effects of Ift172 knockdown on leptin transcription and secretion in perigonadal
adipose tissue explants from mice fed with high fat diet. Ift172 expression (A) by explants in the basal or
Ins/Dex stimulated state. N=5 mice per group. /ft172 knockdown (B) decreased Lep expression (C) but did
not change leptin secretion (D) following stimulation with insulin and dexamethasone for 12 hours. N=9
mice per group. Adiponectin secretion (E) remained unchanged. N=6 mice per group. Each point represents
the average of 3 samples. 2 way repeated measures ANOVA. *p<0.05, **p<0.01, ***p<0.001,
***%¥p<0.0001.
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Supplementary Fig. 4. Effects of Mpv17 knockdown on leptin transcription and secretion in perigonadal
adipose tissue explants from mice fed with high fat diet. Mpv17 expression (A) by explants in the basal or
Ins/Dex stimulated state. N=5 mice per group. Mpv17 knockdown (B) did not change Lep expression (C) or
secretion (D) following stimulation with insulin and dexamethasone for 12 hours. Adiponectin secretion (E)
remained unchanged. N=12 mice per group. Each point represents the average of 3 samples. 2 way
repeated measures ANOVA. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.
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Supplementary Fig. 5. Effects of Tiparp knockdown on leptin transcription and secretion in perigonadal
adipose tissue explants from mice fed with high fat diet. Tiparp expression (A) by explants in the basal or
Ins/Dex stimulated state. N=5 mice per group. Tiparp knockdown (B) did not change Lep expression (C) or
secretion (D) following stimulation with insulin and dexamethasone for 12 hours. Adiponectin secretion (E)
remained unchanged. N=9 mice per group. Each point represents the average of 3 samples. 2 way repeated

measures ANOVA. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.



>

B
Cobli1 CoblI1

hid 1.5+

N
(3]
1

N
o
1

*kk

Arbitrary Units
o - -

P o @
Arbitrary Units
=4 =
o °

0.0 . . 0.0 . :
Basal Ins/Dex siCtr  siCobll1
C D E
Lep Secreted Leptin  Secreted Adiponectin
2.0+ 25- 200-
4 =0.07

2 1.5 20 150- P
c
S = 154 0-\. =
2 1.0- S 5, 100+
E = 10_ o
2 &ﬁ
& 0.5- 5| = 50

0.0 0

et sl sitn sicenit siCtr  siCobl?

Supplementary Fig. 6. Effects of Cobll1 knockdown on leptin transcription and secretion in perigonadal
adipose tissue explants from mice fed with high fat diet. Cobll1 expression (A) by explants in the basal or
Ins/Dex stimulated state. N=5 mice per group. Cobl/1 knockdown (B) did not change Lep expression (C) but
decreased Lep secretion (D) following stimulation with insulin and dexamethasone for 12 hours. N=13 mice
per group. Adiponectin secretion (E) remained unchanged. N=8 mice per group. Each point represents the
average of 3 samples. 2 way repeated measures ANOVA. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.
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Supplementary Fig. 7. Expression of murine homologs of genes located within Lep (A, B), Slc32a1 (C, D),
Gckr (E, F), Cenl1 (G, H), and Cobll1 loci (1, J) in liver and hypothalamus from 4 month old mice fed chow
(black bars) or high fat diet (HFD; gray bars). gPCR transcripts were normalized using ActB, 36B4, Gapdh
and Ppia as housekeeping genes. N=5 mice per group. T-test. *p<0.05, **p<0.01.



Supplementary Tables

Supplementary Table 1. Study design, number of individuals, and sample quality control in studies included in Stage 1 meta-analyses

Study Total Sample QC Samples Leptin measurement
Study design Ethnicity sample in sample Reference
Short name Full name size Callrate other exclusions analyses typpe Assay
BLSA Baltimore Population-based White 848 298.5% 1) Sex misspecification 532 Fasting ELISA (LINCO Research, St. 1
Longitudinal Study European 2) Duplicates Plasma Charles, MO)
on Aging 3) Missing leptin data
COLAUS Cohorte Lausannoise Population-based Caucasian 5,406 290% 1) Ethnic outliers 4,926 Fasting Sandwich enzyme-linked 2
2) Related individuals and duplicates serum immunosorbent assay
3) Missing leptin, BMI and fat mass data (Pathway diagnostics
corporation, Los Angeles, CA,
USA)
ERF Erasmus Rucphen Family-based White 3,000 295% 1) Missing DNA 1,957 Fasting  Custom made duplex assay 34
Family Study European 2) Gender mismatch with typed X-linked markers plasma (cat.#: N45ZA-1) of Meso
3) Excess autosomal heterozygosity Scale Discovery (MSD).
4) Ethnic outliers using IBS (95%)
5) Missing leptin measurements
FamHS Family Heart Study Family Based White 3,880 298% 1) Ethnic outliers 1,505 Plasma Human Leptin RIAKit (LINCO 56
European 2) Related individuals and duplicates Research)
3) Missing leptin data
Fenland Fenland Study Population-based White 1,500  295% 1) Heterozygosity <27.3% or >28.8%; 1,397  Fasting In-house two-site microtitre 78
European 2) Duplicate check; serum plate-based DELFIA assay.

3) Relatedness check
4) Missing leptin data

Antibodies & Standards from
R&D Systems (R&D Systems
Europe, Abingdon UK).




Study Total Sample QC Samples Leptin measurement
Study design Ethnicity sample in References
N N Sample
Short name Full name size Call rate other exclusions analyses type Assay
FINRISK97 The Example Study Population-based White 583 295% 1) Heterozygosity, gender check and relatedness 520 Semi- ELISA (R&D) 9
European: checks have been performed and any fasting
Finnish discrepancies have been removed. serum
2) Missing phenotype
GEMS Genetic Etiology of Case-control for dyslipidemia White 1,789 290% 1) Gender inconsistency with genetic data from X- 1,623 Fasting ELISA (American Lab 10
Metabolic Syndrome European lined markers serum Products Company,
2) Inconsistent genotypes when compared with Windham, NH)
control markers
3) Duplicates and firstand second degree relatives
4) Missing phenotype or genotype
GOOD Gothenburg Population-based White 941 297.5% 1) Excessive heterozygosity 938 Non- Commercially available kit 11
Osteoporosis and European 2) Ethnic outliers fasting (Diagnostic Systems
Obesity 3) Related individuals and duplicates serum Laboratories Inc., Webster,
Determinants study 4) Sex mismatch TX; interassay CV 5.3%)
5) Missing leptin data
H2000 CASES Health 2000 cases Case-control White 1,022 295% 1) Heterozygosity, gender check and relatedness 991 Serum ELISA (R&D) 12
European: checks have been performed and any
Finnish discrepancies have been removed.
2) Missing phenotype.
H2000 CTRLS Health 2000 Case-control White 1,081 295% 1) Heterozygosity, gender check and relatedness 1032 Serum ELISA (R&D) 12
controls European: checks have been performed and any
Finnish discrepansies have been removed.
2) Missing phenotype.
HBCS Helsinki Birth Cohort Birth-cohort White 1,872 295% 1) Heterozygosity, gender check and relatedness 1605 Fasting Immunoassay (Millipore, 13
Study European: checks have been performed and any serum Luminex platform, 2008
Finnish discrepansies have been removed. Millipore Corporation,

2) Missing phenotype.

Billerica, MA, US.A.)




Study Total Sample QC Samples Leptin measurement
Study design Ethnicity  sample in sample References
Short name Full name size Call rate other exclusions analyses type Assay
NHS Nurses' Health Study Prospective nested case-control White 5,573 295% 1) Missing call rate 22% 2,129 Plasma Diabetes case-control study: 18,19,20
studies of type 2 diabetes and  European 2) Presence of gross chromosomal anomalies Radioimmunoassay (EMD
breast cancer (CGEM) 3) Ethnic outliers Millipore, Billerica, MA)
4) Related individuals and duplicates Breast cancer case-control
5) Missing leptin data study (CGEM): enzyme-linked
immunosorbent assay
(Diagnostic Systems,
Webster, TX)
QFs Quebec Family Study Population-based White, 951 295% 1) Missing leptin data 583 Fasting  Radioimmunoassay (Linco, 21
French serum St. Charles, MO)
Canadian
RISC Relationship Population-based White 1,566 >95% 1) Non-European descent 1,031 Fasting Two-step time-resolved 22,23
between Insulin European 2) Sex mismatches serum  fluorometric assays of the
Sensitivity and 1235 AutoDELFIA
Cardiovascular (PerkinElmer Lifesciences,
Disease Boston, MA) automatic
immunoassay system
Rotterdam study Rotterdam study Population-based White 3,932 >97.5% 1) gender mismatch with typed X-linked markers; 955 Fasting Radioimmunoassay 24,25,26
European 2) excess autosomal heterozygosity (F<-0.055); serum
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 leptin data.
TwinsUK TwinsUK Twin cohort White 5,654 298% 1) Heterozygosity >2sd from the sample mean 2,690 Fasting  Radioimmunoassay (Linco 27
European 2) Ethnic outliers serum Research, St Louis, MO)
3) Missing leptin data
YFS The Cardiovascular Population-based White 2,556 295% 1) Heterozygosity, gender check and relatedness 2,085 Serum  Radioimmunoassay (Human 28
Risk in Young Finns European: checks have been performed and any Leptin RIA kit, Linco
Study Finnish discrepansies have been removed. Research, Inc., MO, USA)

2) Missing phenotype.




Supplementary Table 2. Meta-analysis results in men and women combined for the leptin-associated loci that were taken forward for Stage 2

Leptin unadjusted for BMI Leptin adjusted for BMI

Nearest Effect Other
SNP CHR Pos EAF Stage 1 Stage 2 Stage 1+2 Stage 1 Stage 2 Stage 1+2

gene allele allele

P N P N Beta SE P N P N P N Beta SE P N

rs780093 GCKR 2 27596107 C T 0.61 1.8E-07 32147 3.6E-04 19979 0.032 0.005 2.3E-10 52126 ||6.3E-07 31802 1.4E-04 19648 | 0.024 0.004 3.8E-10 51450
rs6738627 COBLL1 2 165252696 A G 037 8.3E-07 25573 8.6E-02 19573 | 0.027 0.006 1.4E-06 45146 ||4.6E-06 25229 4.5E-02 19242 | 0.020 0.004 1.9E-06 44471
rs900400 CCNL1 3 158281469 T C 0.60 7.3E-07 32128 1.7E-03 19685 | 0.030 0.005 5.6E-09 51813 [|9.8E-07 31785 1.7E-02 19354 | 0.021 0.004 1.2E-07 51139
rs1738457 MDGA1 6 37661173 C T 0.45 9.8E-03 29467 9.1E-01 17409 | 0.011 0.005 3.6E-02 46876 ||2.7E-02 29252 3.2E-01 17078 | 0.005 0.004 2.6E-01 46330
rs10487505 LEP 7 127647399 G C 0.50 4.0E-06 29470 2.0E-01 17110 0.023 0.005 9.0E-06 46580 ||2.7E-11 29255 5.2E-03 16781 | 0.029 0.004 2.0E-12 46036
rs8043757 FTO 16 52370951 T A 0.40 8.8E-08 32120 2.7E-03 19919 | 0.030 0.005 1.1E-09 52039 ||6.1E-01 31776 7.5E-01 19588 | 0.001 0.004 8.4E-01 51364
rs6071166 SLC32A1 20 36766426 C A 0.37 2.0E-07 29471 1.6E-01 17007 [ 0.027 0.006 6.6E-07 46478 ||2.9E-08 29256 3.9E-02 16678 | 0.024 0.004 1.8E-08 45934

Leptin (ug/ml) was logarithmically transformed. The study-specific analyses were performed with linear regression models while accounting for sex, age and age *. Meta-analyses of the study-specific results were performed using fixed
for women (:

effects meta-analysis. Beta refers to the change in logarithmically transformed leptin per each copy of the effect allele. The near MDGA1 locus was taken forward from the stage 1 met:

Beta, change in logarithmically transformed leptin per each copy of the effect allele; EAF, effect allele frequency

y Table 4).



Supplementary Table 3. Meta-analysis results in men for the leptin-associated loci that were taken forward for Stage 2.

Leptin unadjusted for BMI

Leptin adjusted for BMI

SNP Nearest gene CHR Pos :fl::: :ﬁ::: EAF Stage 1 I Stage 2 Stage 1+2 Stage 1 Stage 2 Stage 1+2
P N P N [ Beta  SE P N P N P N [ Bem sE P N

rs780093 GCKR 2 27596107 C T 0.61 1.0E-02 13463 3.8E-03 9848 0.029 0.0076 1.3E-04 23311 |(5.0E-02 13177 2.8E-04 9693 0.024 0.0061 1.1E-04 22870
rs6738627 COBLL1 2 165252696 A G 0.37 1.0E-03 10428 3.6E-01 9635 0.025 0.0085 3.4E-03 20063 |(2.3E-03 10142 1.8E-01 9480 0.021 0.0068 2.3E-03 19622
rs900400 CCNL1 3 158281469 T C 0.60 2.4E-02 13463 3.6E-03 9705 0.029 0.0078 2.7E-04 23168 | [1.6E-01 13177 9.6E-03 9550 0.018 0.0063 4.9E-03 22727
rs1738457 MDGA1 6 37661173 C T 0.45 8.1E-02 13460 2.6E-01 8511 -0.005 0.0079 5.5E-01 21971 |(4.3E-01 13174 8.6E-01 8354 -0.003 0.0064 6.3E-01 21528
rs10487505 LEP 7 127647399 G C 0.50 3.9E-02 13463 9.9E-01 8384 0.012 0.0077 1.1E-01 21847 |(2.4E-04 13177 1.2E-01 8229 0.024 0.0062 1.5E-04 21406
rs8043757 FTO 16 52370951 T A 0.40 1.2E-06 13463 8.2E-03 9825 0.041 0.0076 8.6E-08 23288 |[3.9E-02 13177 2.1E-01 9670 0.014 0.0061 1.8E-02 22847
rs6071166 SLC32A1 20 36766426 C A 0.37 6.9E-04 13462 7.6E-01 8311 0.022 0.0081 5.4E-03 21773 ||1.1E-03 13176 2.1E-01 8156 0.021 0.0065 1.1E-03 21332

Leptin (ug/ml) was logarithmically transformed. The study-specific analyses were performed with linear regression models while accounting for sex, age and age 2. Meta-analyses of the study-specific results were performed using fixed effects meta-
analysis. Beta refers to the change in logarithmically transformed leptin per each copy of the effect allele.

Beta, change in logarithmically transformed leptin per each copy of the effect allele; EAF, effect allele frequency




Supplementary Table 4. Meta-analysis results in women for the leptin-associated loci that were taken forward for Stage 2.

Effect Other

Leptin unadjusted for BMI

Leptin adjusted for BMI

SNP Nearest gene CHR Pos allele allele EAF Stage 1 Stage 2 Stage 1+2 Stage 1 Stage 2 Stage 1+2
P N P N [ Beta SE P N P N P N [ Beta sE P N

rs780093  GCKR 2 27596107 C T 0.61 6.0E-06 18684 3.1E-02 10131 0.033 0.0067 7.9€-07 28815 [|2.8E-06 18625 7.3E-02 9955 0.025 0.0050 1.0E-06 28580
rs6738627 COBLL1 2 165252696 A G 0.37 1.1E-04 15145 1.1E-01 9938 0.029 0.0073 6.1E-05 25083 [|4.6E-04 15087 1.3E-01 9762 0.020 0.0055 2.0E-04 24849
rs900400  CCNL1 3 158281469 T C 0.60 2.9E-06 18665 1.4E-01 9980 0.032 0.0068 3.3E-06 28645 [|8.1E-07 18608 4.4E-01 9804 0.023 0.0051 9.4E-06 28412
rs1738457 MDGA1 6 37661173 C T 0.45 7.9E-07 16007 3.2E-01 8898 0.025 0.0072 6.4E-04 24905 [|4.0E-04 16078 1.2E-01 8724 0.011 0.0055 5.1E-02 24802
rs10487505 LEP 7 127647399 G C 050 1.8E-05 16007 5.8E-02 8726 0.033 0.0071 4.1E-06 24733 |[1.4E-08 16078 1.5E-02 8552 0.033 0.0054 1.2E-09 24630
rs8043757 FTO 16 52370951 T A 0.40 1.6E-03 18657 1.0E-01 10094 0.023 0.0066 4.5E-04 28751 ||4.8E-01 18599 1.1E-01 9918 -0.008 0.0050 1.3E-01 28517
rs6071166 SLC32A1 20 36766426 C A 0.37 1.0E-04 16008 9.6E-02 8696 0.031 0.0074 3.7E-05 24704 [|1.3E-05 16079 1.1E-01 8522 0.025 0.0057 7.5E-06 24601

Leptin (ug/ml) was logarithmically transformed. The study-specific analyses were performed with linear regression models while accounting for sex, age and age 2. Meta-analyses of the study-specific results were performed using fixed effects meta-

analysis. Beta refers to the change in logarithmically transformed leptin per each copy of the effect allele.

Beta, change in logarithmically transformed leptin per each copy of the effect allele; EAF, effect allele frequency



Supplementary Table 5. Study design, number of individuals and sample quality control in studies included in Stage 2 meta-analyses.

Study Sample QC Nin Leptin measurement
Study design Ethnicity Total N analyses sample Reference
Short name Full name Call rate other exclusions type Assay
BWHHS British Women's Prospective Cohort study White 4,286 >90%  Gender mismatch 500 Fasting In-house (University of 29
Heart & Health study European serum Glasgow)
radioimmunoassay
validated against the
commercially available
Linco assay.
Ely MRC Ely Study Population-based White 1,625 295% 1) missing phenotype data 1,595 Fasting Two-step time-resolved 30
European 2) gender check; serum fluorometric assays of the
3) duplicates check; 1235 AutoDELFIA
(PerkinElmer Lifesciences,
Boston, MA) automatic
immunoassay system
GARP The Genetics Affected sibling pairs White 250 >98% 1) MAF>5% 240 Morning Bio-Plex Pro Human Diabetes 31,32
osteoARthritis and European 2) missing leptin data Serum kit (Bio-Rad, USA), the Bio-
Progression study 3) imputation quality score >95 plex array reader and Bio-
plex software
GLACIER Gene x Lifestyle Population-based White 17698 295% 1) missing relevant phenotype data 992 Fasting  Radioimmunoassay (Linco, 33,34
interactions And European 2) missing all five SNPs for serum St. Charles, MO, USA)
Complex traits replication
Involved in Elevated 3) self-reported diabetes
disease Risk 4) fasting and 2-hr glucose levels
indicative of type 2 diabetes
GOYA Male Genetics of Population-based White 1,632 295% 1) heterozygosity <30.2% or >35% 467 Fasting  Fluro-immunometric assay 35
Extremely European 2) discordance in SNP pairs when serum with a Leptin RIA kit (Alt

Overweight Young
Adults

compared with previous project
3) ethnic outliers

4) related individuals and
duplicates

Diagnostica, Marburg,
Germany)




Study Study design Ethnicity Total Sample QC Samples Leptin measurement References
sample in
Short name Full name size Call other exclusions analyses  sample Assay
rate+F3 type
LURIC Ludwigshafen Risk Case-control White 3,316 295% 1) related individuals and 599 Fasting Human leptin RIA kit/LKB 36
and Cardiovascular European duplicates plasma Valle 1277, y Master,
Health Study 2) missing leptin data Uppsala,
3) missing genotyping Sweden
4) sex ambiguity
5) cardiovascular disease
MESA Multi-Ethnic Study of Population-based Non- 6,814 95% 1) Ethnic outliers 760 Fasting Bio-Rad Luminex flow 37,38
Atherosclerosis Hispanic 2) Duplicates Serum cytometry (Millepore,
White 3) Gender mismatch Billerica, MA).
4) Related individuals
5) Missing leptin data
MrOS Sweden  The Osteoporotic Population-based White 962 >97% 1) exclusion based on IBD clustering 919 Fasting  Commercially available kit 39
Fractures in Men European 2) ethnic outliers serum (Diagnostic Systems
Sweden 3) related individuals and Laboratories Inc., Webster,
duplicates TX; interassay CV 5.3%)
4) missing leptin data
PIVUS Prospective Population-based White 1,016 299% 1) heterozygosity 948 Fasting Double-antibody 40
Investigation of European 2) ethnic outliers plasma radioimmunoassays (RIA)
the Vasculaturein 3) duplicates (Linco Research, St. Louis,
Uppsala Seniors 4) gender discordance MO, USA).
PROSPER The PROspective Population-based White 5,796 >97.5 1) Excess of heterozygosity 5,148 Fasting In-house RIA validated 41
Study of Pravastatin European 2) Ethnic outliers, plasma thoroughly against the
in Elderly atrisk for 3) Familial relationships commercially available
vascular disease 4) Gender mismatch Linco Research Co. (St.
5) Missing leptin data Charles, MO) assay
WGHS Women's Genome The WGHS is population-based. White 23,294 >98% 1) age<45 808 Fasting  Ultra-sensitive ELISA assay,
Health Study The WGHS sub-population with  European 2) prior CVD serum an enzymatically amplified
leptin measures was a nested 3) cancer "two-step" sandwich-type
case/cohort design subsample 4) DM immunoassay (R&D Systems,
for incident type 2 diabetes. 5) missing BMI Minneapolis, MN).




Supplementary Table 6. Meta-analysis results for the leptin-associated loci when adjusting for BMI or body fat percentage.

NP Nearest gene CHR Pos Effect Other Leptin adj. BMI Leptin adj. body fat percentage
allele allele Beta  SE P N Beta  SE P N
rs780093 GCKR 2 27596107 C T 0.60 0.017 0.0057 3.8E-03 21765 | 0.026 0.0059 6.9E-06 18980
rs6738627 COBLL1 2 165252696 A G 0.37 0.020 0.0071 5.2E-03 15192 | 0.014 0.0073 5.2E-02 12532
rs900400 CCNL1 3 158281469 T C 0.61 0.021 0.0059 3.3E-04 21748 | 0.024 0.0060 9.2E-05 18966
rs10487505 LEP 7 127647399 G C 0.49 0.034 0.0062 3.6E-08 19220 | 0.041 0.0063 9.4E-11 16946
rs8043757 FTO 16 52370951 T A 0.40 0.003 0.0058 5.9E-01 21740 | 0.000 0.0059 9.8E-01 18960
rs6071166 SLC32A1 20 36766426 C A 0.38 0.035 0.0065 6.0E-08 19219 | 0.021 0.0067 2.2E-03 16945

Leptin (ug/ml) was logarithmically transformed. Only the studies that had data available of both BMI and body fat percentage were included The study-specific

analyses were performed with linear regression models while accounting for sex, age, age?, and BMI or body fat percentage. Meta-analyses of the study-specific
results were performed using fixed effects meta-analysis. Beta refers to the change in logarithmically transformed leptin per each copy of the effect allele.

Beta, change in logarithmically transformed leptin per each copy of the effect allele; EAF, effect allele frequency



Supplementary Table 7. Association of leptin-associated loci with other traits in meta-analyses of GWAS.

rs780093 (GCKR) C allele

rs6738627 (COBLL1) A allele

rs900400 (CCNL1 ) T allele

rs10487505 (LEP) G allele

rs6071166 (SLC32A1) Callele

Trait B SE N P value B SE N P value B SE N P value B SE N P value B SE N P value | Ref.
Body mass index® 0.012 0.003 321,115 2.28E-04 | 0.010 0.003 267,719 3.78E-03 | 0.005 0.004 233,872 1.77e-01|-0.009 0.004 221,677 2.53E-02 | 0.006 0.004 233,392 1.27E-01| 42
Body fat percentage’ 0.005 0.005 89,257 3.24E-01 | 0.030 0.005 76,338 1.84E-08 | 0.004 0.006 64,032 5.38E-01 | -0.002 0.006 62,795 7.09e-01 | 0.011 0.006 64,035 8.52E-02 | 45
BMI-adjusted waist-hip ratio® -0.009 0.004 209,080 4.90E-03 | -0.020 0.004 174,672 2.20E-08 | 0.026 0.004 141,215 5.90E-09 | -0.002 0.004 130,812 6.30E-01 | 0.003 0.005 142,286 4.10E-01| 43
Height! 0.020 0.003 253,171 9.60E-12 | 0.001 0.003 197,773 7.20E-01 |-0.003 0.003 252,995 4.20E-01 | 0.004 0.003 240,862 1.70E-01 | -0.003  0.003 250,810 3.50E-01 | 44
Fasting glucose’ 0.027 0.004 ~58,074 290E-10|-0.008 0.004 ~58,074 2.96E-02 |-0.004 0.004 ~58,074 3.71E-01 | 0.001 0.004  ~58,074 7.94E-01 | 0.004 0.004  ~58,074 3.40E-01 | 46
Fasting insulin® 0.014 0.004 ~51,750 1.98E-04 | -0.011 0.004 ~51,750 2.50E-03 | -0.005 0.004 ~51,750 2.06E-01 | -0.003 0.004 ~51,750 4.53E-01 | 0.003 0.004 ~51,750 4.62E-01 | 46
Total cholesterol* - NA 100,176 5.46E-25 - NA 100,176 1.53E-03 - NA 100,184 2.20E-01 - NA 100,184 9.08E-01 + NA 98,656 6.80E-01 | 47
High-density lipoprotein cholesterol* + NA 99,892 4.50E-02 + NA 99,892 2.47E-06 - NA 99,900 1.23E-03 - NA 99,900 6.47E-01 - NA 98,409 5.28E-01 | 47
Low-density lipoprotein cholesterol* - NA 95,446  2.41E-04 - NA 95,446 3.61E-04 - NA 95,454 5.24E-01 - NA 95,454 6.87E-01 + NA 93,999 5.27E-01 | 47
Triglycerides® - NA 96,590 5.68E-124 - NA 96,590 4.43E-07 + NA 96,598 3.05E-02 + NA 96,598 5.07E-01 + NA 95,070 6.20E-01 | 47
Systolic blood pressure5 NA NA ~69,395 3.48E-01 NA NA ~69,395 2.02E-01 NA NA ~69,395 3.51E-01 NA NA ~69,395 1.29€-01 NA NA ~69,395 3.30E-01 | 48
Diastolic blood pressure” NA NA ~69,395 5.43E-01 NA NA ~69,395 5.96E-01 NA NA ~69,395 2.72E-01 NA NA ~69,395 2.25E-01 NA NA ~69,395 4.61E-01 | 48
Birth weight® -0.004 0.008 28,636 6.50E-01|-0.002 0.010 ~28,636 8.30E-01 | 0.073 0.009 ~28,636 1.20E-17 |[-0.019 0.008 ~28,636 2.40E-02|-0.005 0.009 ~28,636 S5.60E-01 | 49
Adiponectin7 0.016 0.004 29,336 4.50E-04 | 0.015 0.005 20,653 7.94E-03 | -0.015 0.005 29,340 1.84E-03 | 0.003 0.004 29,084 5.74E-01 | 0.000 0.005 29,165 9.34E-01 | 50
Age at mena rche® -0.017 NA ~132,989 4.20€-03 | -0.003 NA ~132,989 7.10E-01 | 0.037 NA ~132,989 3.80E-10 | 0.003 NA ~132,989 5.90E-01 | 0.004 NA ~132,989 4.90E-01 | 51
C-reactive protein’ -0.087 0.006 ~66,185 1.08E-41|-0.002 0.009 ~66,185 8.40E-01 | 0.004 0.007  ~66,185 5.51E-01 | 0.005 0.006 ~66,185 3.99€-01 | -0.001  0.007 ~66,185 9.35E-01 | 52
Carbohydrate intake (% of energy)® -0.034 0.058 37,537 5.70E-01 |-0.012 0.063 ~37,537 8.56E-01 | 0.085 0.061  ~37,537 1.69E-01 | 0.155 0.057 ~37,537 7.73€-03 | -0.022 0.060 ~37,537 7.18E-01| 53
Fatintake (% of energy)'® 0.078 0.047  ~37,537 1.03E-01 | 0.132 0.050 ~37,537 8.88E-03 | 0.012 0.049  ~37,537 8.11E-01 |-0.077 0.046 ~37,537 9.99E-02 | -0.020 0.049 ~37,537 6.90E-01 | 53
Protein intake (% of energy)m -0.053 0.025 ~37,537 3.86E-02 | -0.030 0.027  ~37,537 2.84E-01 | -0.009 0.026  ~37,537 7.54E-01 | -0.040 0.025  ~37,537 1.11E-01 | 0.053 0.026  ~37,537 4.93E-02 | 53
OR 95% CI N P value OR 95% CI N P value OR 95% CI N P value OR 95% CI N P value OR 95% Cl N P value | Ref.
Risk of early-onset Obes'\tvé 0.97 0.92-1.02 ~13,848 1.91E-01 | 1.04 0.99-1.11 ~13,848 1.27E-01 | 1.00 0.95-1.06 ~13,848 9.04E-01 [ 095 0.90-1.00 ~13,848 4.02E-02 | 1.02 0.97-1.08 ~13,848 4.91E-01 | 54
Risk of type 2 diabetes " 1.06 1.03-1.08 79,616 3.70E-06 | 0.95 0.92-0.97 80,652 1.43E-05| 0.97 0.95-1.00 80,625 3.90E-02 | 1.00 0.96-1.04 63,390 9.90E-01 [ 1.01 0.97-1.05 63,390 6.60E-01 | 55

Foreachlocus, the effect allele is the leptin-increasing allele

* Association results for body mass index, BMI-adjusted waist-hip ratio, and height were obtained from the Genetic Investigation of Anthropometric Traits (GIANT) Consortium
? Association results for body fat percentage were obtained from the Body Composition Genetics Consortium (BCGC)
* Association results for fasting glucose and fastinginsulin were obtained from the Meta-Analyses of Glucose and Insulin-Related Traits Consortium (MAGIC)
* Association results for HDL-, LDL-, and total cholesterol and triglycerides levels were obtained from the Global Lipids Genetics Consortium (GLGC)

* Association results for diastolic and systolic blood pressure were obtained from the International Consortium for Blood Pressure (ICBP)
¢ Association results for birth weight and risk of early-onset obesity were obtained from the Early Growth Genetics (EGG) consortium

7 Association results for adiponectin levels were obtained from the ADIPOGen Consortium
® Association results for age at menarche were obtained from the ReproGen consortium

? Association results for C-reactive protein levels were obtained from the Cohorts for Heart and Aging Research in Genomic Epidemiology (CHARGE) consortium
* Association results for macronutrient intakes were obtained from the CHARGE consortium
* Association results for type 2 diabetes-risk were obtained from the Diabetes Genetics Replication and Meta-analysis (DIAGRAM) Consortium



Supplementary Table 8. Data used in cis-eQTL analyses.

Study

Tissues (n)

Genotype platform

Gene expression platform

Reference

Bariatric case series

Cortical brain study

MolOBB

MuTHER

Liver (n=567), Omental fat (n=742),
Subcutaneous fat (n=610)

Brain (n=193)

Abdominal adipose (n=54), Gluteal
fat (n=65), Whole blood (n=68)

Lymphoblastoid cell line (n=778),
Skin (n=667), Subcutaneous fat
(n=776)

Illumina 650K

Affymetrix Human Mapping 500K

Illumina 317K

Illumina HumanHap300, HumanHap610Q, 1M-

Duo, and 1.2M Duo 1M

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

Illumina Human Mapping Refseq-8
Expression Beadchip

Affymetrix Human Genome U133
Plus 2.0 gene-expression
microarrays (hgul33plus2 arrays)
with 17,726 non-overlapping probes

Illumina Human HT-12 V3 Beadchip

56

57

58

59




Supplementary Table 9. Association of the leptin-associated SNPs with cis-gene expression (cis-eQTLs)

Leptin-

incr:asing Bforleptin Pforleptin P for Pforpeak  Pag for peak
SNP Chr allele Tissue Gene SNP SNP leptin SNP Peak SNP® r2¢ SNP SNP Ref.
rs780093 2 C Liver IFT172 0.041 7.51E-30 1.20E-01 rs1260342 0.41 4.31E-101 3.70E-41 56
Liver KRTCAP3 0.029 6.76E-06 3.70E-01 rs1260342 0.41 2.10E-17 2.65E-08 56
Liver GCKR -0.023 4.44E-05 NA NA NA NA NA 56
Omental IFT172 0.089 6.49E-64 9.20E-01 rs1647276 0.45 7.63E-220 1.17E-69 56
Omental KRTCAP3 0.018 2.05E-05 1.08E-01 rs780110 0.45 1.22E-18 3.89E-09 56
Subcutaneous IFT172 0.084 2.70E-52 8.69E-01 rs1260342 0.43 1.01E-188 1.37E-61 56
rs6738627 2 A Omental GRB14 -0.053 5.31E-12 9.81E-01 rs6717858 0.84 3.42E-14 2.07E-01 56
Subcutaneous GRB14 -0.042 3.12E-05 9.52E-01 rs10184004 0.78 1.66E-06 2.68E-01 56
rs900400 3 T Subcutaneous TIPARP -0.278 6.75E-58 NA rs900400 1 6.75E-58 NA 59
Subcutaneous TIPARP -0.099 7.51E-53 7.78E-01 rs10049090 0.94 5.90E-55 4.07E-01 56
rs6071166 20 C Liver ACTR5 0.032 2.36E-10 7.42E-03 rs6028156 0.08 7.63E-46 1.77E-35 56

°P value for the leptin SNP after adjusting for the peak SNP
"Most significant SNP associated with the gene transcript
r? between the leptin SNP and the peak SNP

9P value for the peak SNP after adjusting for the leptin SNP



Supplementary Table 10. Summary of knockdown of candidate genes and effects on leptin transcript and protein secretion in perigonadal adipose
tissue explants from high fat diet-fed mice.

Candidate gene mRNA (AU) Lep mRNA (AU) Leptin protein (ng/ml)
Candidate
gene knocked Percen: change SEM (%) p-value Percent change SEM (%) p-value Percent change SEM (%) p-value
g (%) (%) (%)
Lep (n=5) -92.3 13 <0.0001 -91.9 1.2 0.0004
Adig (n=12) -97.8 0.3 <0.0001 -25.6 5.1 0.0004 -23.3 4.4 0.003
Ift177 (n=9) -57.9 34 <0.0001 -21.9 8.6 0.02 -2.2 9 0.57
Mpv17 (n=12) -46.2 24 <0.0001 5.7 4 0.18 9.7 4 0.17
Tiparp (n=9) -40.2 29 <0.0001 3.3 9.2 0.72 4.3 6.7 0.84

Cobll1 (n=13) -79.4 15 <0.0001 -9.3 7.4 0.23 -16.2 33 0.0003




Supplementary Table 11.

Reported associations of leptin SNPs with complex traits in the NHGRI GWAS catalog.

Direction of
effect for
Previously LS PIS leptin- Distance

Leptin identified Previously effect LS effect PIS increasing between
SNP (LS) LSposition  r? SNPs (PIS) PIS position PMID Disease/trait reported gene(s) allele EAF allele EAF OR/B allele (+/-) P value LSand PIS
rs900400 158,281,469 0.97 rs1482853 156,798,473 23575227 Adiposity in newborns LEKR1, CCNL1 T 0.6 C 0.620 .06 + 6E-21 302
rs900400 158,281,469 1.00 rs900400 156,798,775 23202124 Birth weight CCNL1 T 0.6 061 .07 + 4E-38 0
rs900400 158,281,469 1.00 rs900400 156,798,775 20372150 Birth weight CCNL1, LEKR1 T 0.6 T NR .09 + 2E-35 0
rs780093 27,596,107 0.97 rs780094 27,594,741 24068962 Calcium levels GCKR C 0.61 T 042 .02 - 1E-10 1366
rs780093 27,596,107 0.90 rs1260326 27,584,444 21943158 factors GCKR C 0.61 T 0.40 .08 - 2E-8 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 24097068 Cholesterol, total GCKR C 0.61 T 039 .05 - 3E-42 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 20686565 Cholesterol, total GCKR C 0.61 T 041 191 - 7E-27 11663

GCKR, IFT172,
rs780093 27,596,107 0.90 rs1260326 27,584,444 20383146 Chronic kidney disease FNDC4 C 0.61 T 041 .01 - 3E-14 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 21300955 C-reactive protein GCKR C 0.61 T NR .07 N/A 5E-40 11663
rs780093 27,596,107 0.97 rs780094 27,594,741 18439548 C-reactive protein GCKR C 0.61 A NR .14 N/A 7E-15 1366
rs780093 27,596,107 1.00 rs780093 27,596,107 21102463 Crohn's disease GCKR C 0.61 T 0418 1.15 - 5E-11 0
rs780093 27,596,107 0.97 rs780094 27,594,741 20081858 Fasting glucose GCKR C 0.61 C 0.62 NR + 6E-38 1366
rs780093 27,596,107 0.97 rs780094 27,594,741 20081858 Fastinginsulin GCKR C 0.61 C 0.62 NR + 4E-20 1366
rs780093 27,596,107 0.97 rs780094 27,594,741 20081858 HOMA-IR GCKR C 0.61 C 0.62 NR + 3E-24 1366
Fasting glucose-related traits
rs780093 27,596,107 0.97 rs780094 27,594,741 22581228 (interaction with BMI) GCKR C 0.61 NR NR NR N/A 4E-24 1366
Fasting insulin-related traits
rs780093 27,596,107 0.97 rs780094 27,594,741 22581228 (interaction with BMI) GCKR C 061 NR NR NR N/A 3E-10 1366
Fasting plasma glucosein
rs780093 27,596,107 0.90 rs1260326 27,584,444 23903356 pregnancy GCKR C 0.61 T 0.409 .00 - 6E-13 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 23903356 FastingC-peptidein pregnancy GCKR C 0.61 T 0409 .01 - 6E-11 11663
Hematological and biochemical

rs780093 27,596,107 0.90 rs1260326 27,584,444 20139978 traits GCKR C 0.61 C 0.44 .09 - 4E-9 11663




Direction of

effect for
Previously LS PIS leptin- Distance
Leptin identified Previously effect LS effect PIS increasing between
SNP (LS) LSposition  r? SNPs(PIS) PIS position PMID Disease/trait reported gene(s) allele EAF allele EAF OR/B allele (+/-) P value LSandPIS
ZNF512,PPM1G,
NRBP1,KRTCAP3,
IFT172,GCKR,FN
rs780093 27,596,107 0.90 rs1260326 27,584,444 23505323 Hypertriglyceridemia DC4,C20rf16 C 061 NR 026 141 - 2613 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 20657596 Hypertriglyceridemia GCKR C 0.61 T 0.41 175 - 7E-9 11663
rs780093 27,596,107 0.97 rs780094 27,594,741 18179892 LDL cholesterol GCKR C 0.61 T 039 NR - 5E-7 1366
Lipid metabolism phenotypes
rs780093 27,596,107 0.90 rs1260326 27,584,444 19936222 (triglycerides by assay, fasting) GCKR C 0.61 NR NR .08 N/A 4E-32 11663
Lipid metabolism phenotypes
rs780093 27,596,107 0.90 rs1260326 27,584,444 19936222 (triglycerides by assay) GCKR C 0.61 NR NR .07 N/A 1E-37 11663
Lipid metabolism phenotypes
rs780093 27,596,107 0.90 rs1260326 27,584,444 19936222 (triglycerides by NMR, fasting) GCKR C 0.61 NR NR .06 N/A 3E-29 11663
Lipid metabolism phenotypes
rs780093 27,596,107 0.90 rs1260326 27,584,444 19936222 (triglycerides by NMR) GCKR C 0.61 NR NR .05 N/A 3E-35 11663
Lipid metabolism phenotypes
rs780093 27,596,107 0.90 rs1260326 27,584,444 19936222 (VLDLlarge) GCKR C 0.61 NR NR .36 N/A 4E-24 11663
Lipid metabolism phenotypes
rs780093 27,596,107 0.90 rs1260326 27,584,444 19936222 (VLDL large, fasting) GCKR C 0.61 NR NR .34 N/A 3E-28 11663
Liver enzyme levels (gamma-
rs780093 27,596,107 0.90 rs1260326 27,584,444 22001757 glutamyl transferase) C2o0rf16, GCKR C 0.61 T 038 3.20 - 4E-13 11663
rs780093 27,596,107 0.97 rs780094 27,594,741 22399527 Metabolic syndrome GCKR C 061 A 036 .13 - 6E-20 1366
rs780093 27,596,107 0.90 rs1260326 27,584,444 19060910 Metabolic traits GCKR C 0.61 A 035 .09 - 4E-10 11663
rs780093 27,596,107 0.97 rs780094 27,594,741 21886157 Metabolic traits GCKR C 0.61 T 0399 .10 - 6E-53 1366
rs780093 27,596,107 0.90 rs1260326 27,584,444 22916037 Metabolite levels GCKR C 061 NR 036 NR - 1E-12 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 22286219 Metabolite levels GCKR C 061 NR NR .15 N/A 3E-18 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 22558069 Non-albumin protein levels GCKR C 0.61 C 0445 .08 - 3E-9 11663
Palmitoleic acid (16:1n-7) GCKR, C201f16,
rs780093 27,596,107 1.00 rs780093 27,596,107 23362303 plasma levels ZNF512, XAB1 C 0.61 T 0.41 .02 - 1E-9 0
rs780093 27,596,107 0.97 rs780094 27,594,741 21829377 Phospholipid levels (plasma) GCKR C 0.61 T NR .02 - 9E-9 1366
rs780093 27,596,107 0.90 rs1260326 27,584,444 22139419 Platelet counts GCKR cC 061 T NR 233 - 9E-10 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 23022100 Serum albumin level GCKR-FNDC4 C 0.61 T 0.41 .01 - 4E-19 11663




Direction of

effect for
Previously LS PIS leptin- Distance
Leptin identified Previously effect LS effect PIS increasing between
SNP (LS) LS position  r? SNPs (PIS) PIS position PMID Disease/trait reported gene(s) allele EAF allele EAF OR/B allele (+/-) P value LSand PIS
Sex hormone-binding globulin
rs780093 27,596,107 1.00 rs780093 27,596,107 22829776 levels GCKR C 0.61 T 040 .03 - 2E-16 0
Sex hormone-binding globulin
rs780093 27,596,107 1.00 rs780093 27,596,107 22829776 levels GCKR C 061 T 040 .04 - 9E-11 0
rs780093 27,596,107 0.74 rs4665972 27,451,601 23726366 Triglycerides GCKR C 0.61 T 0123 .07 - 1E-8 144506
rs780093 27,596,107 0.90 rs1260326 27,584,444 24097068 Triglycerides GCKR C 0.61 T 039 .12 - 2E-239 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 20686565 Triglycerides GCKR C 061 T 041 876 - 6E-133 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 20139978 Triglycerides GCKR C 0.61 C 045 .10 - 1E-11 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 19060906 Triglycerides GCKR C 0.61 T 045 .12 - 2E-31 11663
rs780093 27,596,107 0.97 rs780094 27,594,741 23726366 Triglycerides GCKR C 0.61 C 0358 .07 - 7E-9 1366
rs780093 27,596,107 0.97 rs780094 27,594,741 19060911 Triglycerides GCKR C 061 G 063 .10 + 3E-20 1366
rs780093 27,596,107 0.97 rs780094 27,594,741 18193044 Triglycerides GCKR C 0.61 T 0.34 .13 - 3E-14 1366
rs780093 27,596,107 0.97 rs780094 27,594,741 18193043 Triglycerides GCKR C 0.61 T 039 859 - 6E-32 1366
rs780093 27,596,107 0.90 rs1260333 27,602,108 20864672 Triglycerides GCKR C 061 C 055 .05 + 2E-19 6001
Triglycerides-Blood Pressure (TG-
rs780093 27,596,107 1.00 rs780093 27,596,107 21386085 BP) GCKR C 061 A NR .18 - 3E-10 0
rs780093 27,596,107 0.90 rs1260326 27,584,444 20081857  Two-hour glucose challenge GCKR C 0.61 T NR 07 - 3E-10 11663
rs780093 27,596,107 0.90 rs1260326 27,584,444 23263486 Urate levels GCKR C 0.61 T 0.41 .07 - 1E-44 11663
rs780093 27,596,107 1.00 rs780093 27,596,107 20884846 Urate levels GCKR C 0.61 T 040 5.15 - 4E-17 0
rs780093 27,596,107 0.97 rs780094 27,594,741 19503597 Uric acid levels GCKR C 0.61 T 0.42 .05 - 1E-9 1366
Waist Circumference -
rs780093 27,596,107 1.00 rs780093 27,596,107 21386085 Triglycerides (WC-TG) GCKR C 0.61 A NR 19 - 2E-12 0

Waist circumference and related
rs780093 27,596,107 0.90 rs1260326 27,584,444 18454146 phenotypes GCKR C 0.61 NR NR NR N/A 4E-8 11663




Supplementary Table 12. Genes prioritized by DEPICT for loci that reached P<1x107 with leptin in the BMI-

unadjusted meta-analysis.

No. genes in False
SNP Chr  Region start Region end locus Gene symbol Gene P value discovery rate
rs6738627 2 165510134 165700189 1 COBLL1 0.012 0.95
rs900400 3 156799456 156840793 2 - 0.012 0.48
rs4722501 7 25632971 25790614 1 - 0.085 1
rs11646653 16 28477983 29002104 15 RABEP2 0.103 1
rs717339 2 165752696 165812035 1 SLC38A11 0.138 1
rs10487505 7 127881337 127897681 1 LEP 0.153 1
rs780093 2 27505260 27858041 14 GCKR 0.156 1
rs11646653 16 28477983 29002104 15 SULT1A2 0.168 1
rs900400 3 156799456 156840793 2 - 0.184 1
rs11646653 16 28477983 29002104 15 NUPR1 0.264 1
rs11646653 16 28477983 29002104 15 ATP2A1 0.277 1
rs6071166 20 37353105 37358015 1 SLC32A1 0.34 1
rs7593751 2 228474806 228498036 1 C2orf83 0.371 1
rs11646653 16 28477983 29002104 15 SH2B1 0.389 1
rs780093 2 27505260 27858041 14 C2orf16 0.423 1
rs780093 2 27505260 27858041 14 TRIM54 0.446 1
rs11646653 16 28477983 29002104 15 ATXN2L 0.502 1
rs6444289 3 187871072 188608460 1 LPP 0.513 1
rs11646653 16 28477983 29002104 15 CLN3 0.518 1
rs11646653 16 28477983 29002104 15 APOBR 0.539 1
rs780093 2 27505260 27858041 14 NRBP1 0.541 1
rs11646653 16 28477983 29002104 15 LAT 0.555 1
rs11646653 16 28477983 29002104 15 NFATC2IP 0.566 1
rs780093 2 27505260 27858041 14 KRTCAP3 0.594 1
rs780093 2 27505260 27858041 14 ZNF512 0.66 1
rs780093 2 27505260 27858041 14 FNDC4 0.674 1
rs11646653 16 28477983 29002104 15 CD19 0.691 1
rs11646653 16 28477983 29002104 15 27 0.7 1
rs780093 2 27505260 27858041 14 SNX17 0.733 1
rs780093 2 27505260 27858041 14 ZNF513 0.787 1
rs780093 2 27505260 27858041 14 IFT172 0.798 1
rs9077 1 202091972 202130716 3 PTPN7 0.816 1
rs9077 1 202091972 202130716 3 ARL8A 0.85 1
rs780093 2 27505260 27858041 14 EIF2B4 0.868 1
rs780093 2 27505260 27858041 14 PPM1G 0.884 1
rs11646653 16 28477983 29002104 15 ccbcio1 0.895 1
rs11646653 16 28477983 29002104 15 TUFM 0.907 1
rs11646653 16 28477983 29002104 15 SPNS1 0.908 1
rs9077 1 202091972 202130716 3 GPR3711 0.912 1
rs8043757 16 53633824 53737771 1 RPGRIP1L 0.922 1
rs780093 2 27505260 27858041 14 GTF3C2 0.936 1
rs780093 2 27505260 27858041 14 - 0.957 1




Supplementary Table 13. Genes prioritized by DEPICT for loci that reached P<1x107 with leptin in the BMI-

adjusted meta-analysis.

No. genes in False

SNP Chr  Region start Region end locus Gene symbol Gene P value discovery rate
rs900400 3 156799456 156840793 2 - 0.01 0.35
rs780094 2 27505260 27858041 14 KRTCAP3 0.075 1
rs2113060 5 37106330 37753537 3 NUP155 0.118 1
rs780094 2 27505260 27858041 14 ZNF512 0.168 1
rs4842841 15 84322838 85123406 3 - 0.176 1
rs780094 2 27505260 27858041 14 IFT172 0.199 1
rs11597063 10 7487520 7513904 1 - 0.21 1
rs10487505 7 127881337 127897681 1 LEP 0.248 1
rs780094 2 27505260 27858041 14 FNDC4 0.256 1
rs780094 2 27505260 27858041 14 PPM1G 0.291 1
rs780094 2 27505260 27858041 14 GCKR 0.309 1
rs2113060 5 37106330 37753537 3 WDR70 0.33 1
rs780094 2 27505260 27858041 14 GTF3C2 0.516 1
rs6071166 20 37353105 37358015 1 SLC32A1 0.516 1
rs2189383 5 130759614 131132756 2 RAPGEF6 0.532 1
rs16849413 1 162039564 162353321 1 NOS1AP 0.573 1
rs2113060 5 37106330 37753537 3 C5orf42 0.604 1
rs780094 2 27505260 27858041 14 EIF2B4 0.648 1
rs7739842 6 131894284 132068553 3 MED23 0.661 1
rs2189383 5 130759614 131132756 2 FNIP1 0.674 1
rs780094 2 27505260 27858041 14 C2orf16 0.696 1
rs17526000 10 96997329 97050781 1 PDLIM1 0.705 1
rs4842841 15 84322838 85123406 3 - 0.719 1
rs6738627 2 165510134 165700189 1 COBLL1 0.728 1
rs12443533 16 18995274 19091417 2 T™C7 0.743 1
rs900400 3 156799456 156840793 2 - 0.748 1
rs12443533 16 18995274 19091417 2 coQz 0.784 1
rs780094 2 27505260 27858041 14 NRBP1 0.81 1
rs780094 2 27505260 27858041 14 SNX17 0.825 1
rs780094 2 27505260 27858041 14 - 0.84 1
rs1304218-rs: 7 49890017 50160925 1 ZPBP 0.853 1
rs2035794 4 130645326 130692636 1 - 0.858 1
rs780094 2 27505260 27858041 14 ZNF513 0.868 1
rs9947679 18 40847859 40857615 1 SYT4 0.88 1
rs7739842 6 131894284 132068553 3 ARG1 0.886 1
rs7739842 6 131894284 132068553 3 ENPP3 0.904 1
rs6973074 7 153584182 154685995 1 DPP6 0.91 1
rs1838932 7 130417401 130418888 1 KLF14 0.928 1
rs780094 2 27505260 27858041 14 TRIM54 0.958 1
rs4842841 15 84322838 85123406 3 ADAMTSL3 0.992 1




Supplementary Table 14. Tissue enrichment in DEPICT analysis for loci that reached P<1x10~ with leptin in

the BMI-unadjusted meta-analysis.

MeSH ID Name MeSH first level term MeSH second level term P value FDR
A04.623.603 Oropharynx Respiratory System Pharynx 0.05 1
A15.382.520.604.800 Palatine Tonsil Hemic and Immune Systems Immune System 0.05 1
A06.407.071.140 Adrenal Cortex Endocrine System Endocrine Glands 0.08 1
A06.407.071 Adrenal Glands Endocrine System Endocrine Glands 0.08 1
A11.436.348 Hepatocytes Cells Epithelial Cells 0.09 1
A08.186.211.730.317.357.352.435 Hypothalamo Hypophyseal System Nervous System Central Nervous System 0.09 1
A08.713 Neurosecretory Systems Nervous System Neurosecretory Systems 0.09 1
A08.186.211.730.317.357.352 Hypothalamus Middle Nervous System Central Nervous System 0.09 1
A05.360.319.679.690 Myometrium Urogenital System Genitalia 0.10 1
A05.360.319.114.630.535 Ovarian Follicle Urogenital System Genitalia 0.10 1
A06.407.312.497.535.300.500 Cumulus Cells Endocrine System Endocrine Glands 0.10 1
A11.436.329 Granulosa Cells Cells Epithelial Cells 0.10 1
A07.541.510.110 Aortic Valve Cardiovascular System Heart 0.11 1
A07.541.510 Heart Valves Cardiovascular System Heart 0.11 1
A10.165.114.830.750 Subcutaneous Fat Tissues Connective Tissue 0.11 1
A10.165.114.830 Adipose Tissue White Tissues Connective Tissue 0.11 1
A10.165.114 Adipose Tissue Tissues Connective Tissue 0.11 1
A10.165.114.830.500 Abdominal Fat Tissues Connective Tissue 0.13 1
A10.165.114.830.500.750 Subcutaneous Fat Abdominal Tissues Connective Tissue 0.13 1
A11.872.378.294 Lymphoid Progenitor Cells Cells Stem Cells 0.13 1
A11.118.637.555.567.562.440 Precursor Cells B Lymphoid Cells Blood Cells 0.13 1
A08.186.211.730.317.357 Hypothalamus Nervous System Central Nervous System 0.14 1
A11.382 Endocrine Cells Cells Endocrine Cells 0.14 1
A08.186.211.730.317 Diencephalon Nervous System Central Nervous System 0.16 1
A03.556.875.875 Stomach Digestive System Gastrointestinal Tract 0.17 1
A03.556.875 Upper Gastrointestinal Tract Digestive System Gastrointestinal Tract 0.18 1
A03.556.875.500 Esophagus Digestive System Gastrointestinal Tract 0.18 1
A03.556.500.760 Salivary Glands Digestive System Gastrointestinal Tract 0.18 1
A03.556.500.760.464 Parotid Gland Digestive System Gastrointestinal Tract 0.19 1
A10.690.467 Muscle Smooth Tissues Muscles 0.19 1
A07.231.114 Arteries Cardiovascular System Blood Vessels 0.20 1
A11.329.114 Adipocytes Cells Connective Tissue Cells 0.20 1
A07.231 Blood Vessels Cardiovascular System Blood Vessels 0.21 1
A10.336 Exocrine Glands Tissues Exocrine Glands 0.22 1
A11.497.497.600 Oocytes Cells Germ Cells 0.25 1
A05.360.490.690 Ovum Urogenital System Genitalia 0.25 1
A10.336.707 Prostate Tissues Exocrine Glands 0.25 1
A02.165 Cartilage Musculoskeletal System Cartilage 0.27 1
A05.810.453.324 Kidney Cortex Urogenital System Urinary Tract 0.27 1
A03.734 Pancreas Digestive System Pancreas 0.28 1
A07.231.908 Veins Cardiovascular System Blood Vessels 0.29 1
A08.186.211.730.885.287.500.571." Visual Cortex Nervous System Central Nervous System 0.29 1
A05.360.490 Germ Cells Urogenital System Genitalia 0.29 1
A03.620 Liver Digestive System Liver 0.29 1
A08.186.211.730.885.287.500.571 Occipital Lobe Nervous System Central Nervous System 0.30 1
A11.872.653 Neural Stem Cells Cells Stem Cells 0.30 1
A05.360.444 Genitalia Male Urogenital System Genitalia 0.30 1
A08.186.211.730.885.287.500.270 Frontal Lobe Nervous System Central Nervous System 0.31 1
A11.436.294.064 Glucagon Secreting Cells Cells Epithelial Cells 0.32 1
A11.382.625 Enteroendocrine Cells Cells Endocrine Cells 0.32 1
A08.186.211.653 Mesencephalon Nervous System Central Nervous System 0.32 1
A11.329.171 Chondrocytes Cells Connective Tissue Cells 0.32 1




MeSH ID Name MeSH first level term MeSH second level term P value FDR
A05.360.444.492.362 Foreskin Urogenital System Genitalia 0.33 1
A05.360.444.492 Penis Urogenital System Genitalia 0.33 1
A10.615.284.473 Chorion Tissues Membranes 0.33 1
A10.615.284 Extraembryonic Membranes Tissues Membranes 0.33 1
A11.620.520 Myocytes Smooth Muscle Cells Muscle Cells 0.34 1
A11.620 Muscle Cells Cells Muscle Cells 0.34 1
A08.186 Central Nervous System Nervous System Central Nervous System 0.35 1
A08.186.211 Brain Nervous System Central Nervous System 0.35 1
A07.541.358.100 Atrial Appendage Cardiovascular System Heart 0.35 1
A08.186.211.730 Prosencephalon Nervous System Central Nervous System 0.36 1
A07.541.358 Heart Atria Cardiovascular System Heart 0.36 1
Al14.724 Pharynx Stomatognathic System Pharynx 0.38 1
A05.810.453 Kidney Urogenital System Urinary Tract 0.38 1
A14.549 Mouth Stomatognathic System Mouth 0.39 1
A03.734.414 Islets of Langerhans Digestive System Pancreas 0.39 1
A05.810 Urinary Tract Urogenital System Urinary Tract 0.39 1
A08.186.211.730.885.287.500 Cerebral Cortex Nervous System Central Nervous System 0.40 1
A10.615.550.760 Respiratory Mucosa Tissues Membranes 0.40 1
A09.531 Nose Sense Organs Nose 0.40 1
A04.531.520 Nasal Mucosa Respiratory System Nose 0.40 1
A10.615.550.599 Mouth Mucosa Tissues Membranes 0.40 1
Al11.627.624.249 Monocyte Macrophage Precursor Cells Cells Myeloid Cells 0.40 1
A08.186.211.730.885 Telencephalon Nervous System Central Nervous System 0.40 1
A11.118.637.555.567.562 B Lymphocytes Cells Blood Cells 0.41 1
A11.063 Antibody Producing Cells Cells Antibody-Producing Cells  0.41 1
A08.186.211.730.885.287 Cerebrum Nervous System Central Nervous System 041 1
A08.186.211.730.885.287.500.863 Temporal Lobe Nervous System Central Nervous System 0.42 1
A08.186.211.464.710.225 Entorhinal Cortex Nervous System Central Nervous System 0.43 1
A08.186.211.464.710 Parahippocampal Gyrus Nervous System Central Nervous System 0.43 1
A07.231.908.670 Portal System Cardiovascular System Blood Vessels 0.43 1
A07.231.908.670.874 Umbilical Veins Cardiovascular System Blood Vessels 0.43 1
A05.360 Genitalia Urogenital System Genitalia 0.44 1
A11.329.228 Fibroblasts Cells Connective Tissue Cells 0.44 1
A05.360.319.679 Uterus Urogenital System Genitalia 0.45 1
A08.186.211.464 Limbic System Nervous System Central Nervous System 0.45 1
A02.835.583.443.800.800 Synovial Fluid Musculoskeletal System Skeleton 0.45 1
A11.872.190.260 Embryoid Bodies Cells Stem Cells 0.45 1
A03.556.124.684 Intestine Small Digestive System Gastrointestinal Tract 0.48 1
A15.145.229.188 Blood Platelets Hemic and Immune Systems Blood 0.48 1
A03.556.249.124 Ileum Digestive System Gastrointestinal Tract 0.48 1
A07.541 Heart Cardiovascular System Heart 0.49 1
A11.329.629 Osteoblasts Cells Connective Tissue Cells 0.49 1
A08.186.211.730.885.287.500.670 Parietal Lobe Nervous System Central Nervous System 0.50 1
A03.556.124.526.767 Rectum Digestive System Gastrointestinal Tract 0.50 1
A17.815 Skin Integumentary System Skin 0.50 1
A15.145.229.637.555.567.569.200 CD4 Positive T Lymphocytes Hemic and Immune Systems Blood 0.51 1
A15.382.520.604.700 Spleen Hemic and Immune Systems Immune System 0.51 1
A11.872.580 Mesenchymal Stem Cells Cells Stem Cells 0.51 1
A15.145.846 Serum Hemic and Immune Systems Blood 0.51 1
A03.556.249.249.209 Cecum Digestive System Gastrointestinal Tract 0.52 1
A11.118.637.555.567.569.200.700 T Lymphocytes Regulatory Cells Blood Cells 0.53 1
A10.549 Lymphoid Tissue Tissues Lymphoid Tissue 0.53 1




MeSH ID Name MeSH first level term MeSH second level term P value FDR
A15.382.520 Lymphatic System Hemic and Immune Systems Immune System 0.53 1
A08.186.211.464.405 Hippocampus Nervous System Central Nervous System 0.53 1
A08.186.211.730.885.287.249 Basal Ganglia Nervous System Central Nervous System 0.54 1
A11.329.830 Stromal Cells Cells Connective Tissue Cells 0.54 1
A15.382.490.555.567 Lymphocytes Hemic and Immune Systems Immune System 0.54 1
A10.272 Epithelium Tissues Epithelium 0.54 1
A07.541.560 Heart Ventricles Cardiovascular System Heart 0.54 1
A10.615.789 Serous Membrane Tissues Membranes 0.55 1
A05.360.319.114.373 Fallopian Tubes Urogenital System Genitalia 0.56 1
A15.382.490.555.567.622 Lymphocytes Null Hemic and Immune Systems Immune System 0.57 1
A05.360.319 Genitalia Female Urogenital System Genitalia 0.57 1
A11.436 Epithelial Cells Cells Epithelial Cells 0.57 1
A10.615.550 Mucous Membrane Tissues Membranes 0.57 1
A10.615 Membranes Tissues Membranes 0.58 1
A03.556 Gastrointestinal Tract Digestive System Gastrointestinal Tract 0.58 1
A03.556.249 Lower Gastrointestinal Tract Digestive System Gastrointestinal Tract 0.59 1
A03.556.249.249 Intestine Large Digestive System Gastrointestinal Tract 0.60 1
A02.835.583.443.800 Synovial Membrane Musculoskeletal System Skeleton 0.60 1
A02.835.583 Joints Musculoskeletal System Skeleton 0.60 1
A02.835.583.443 Joint Capsule Musculoskeletal System Skeleton 0.60 1
A08.186.211.730.885.287.249.487 Corpus Striatum Nervous System Central Nervous System 0.60 1
A03.556.249.249.356 Colon Digestive System Gastrointestinal Tract 0.61 1
A08.186.211.132 Brain Stem Nervous System Central Nervous System 0.61 1
A11.872.378.590.635 Granulocyte Macrophage Progenitor Cells Cells Stem Cells 0.61 1
A15.145.693 Plasma Hemic and Immune Systems Blood 0.61 1
A05.360.319.679.490 Endometrium Urogenital System Genitalia 0.62 1
A15.145.229.637.555.567.562.725 Plasma Cells Hemic and Immune Systems Blood 0.62 1
A14.549.885 Tongue Stomatognathic System Mouth 0.62 1
A03.556.249.249.356.668 Colon Sigmoid Digestive System Gastrointestinal Tract 0.62 1
A03.556.124 Intestines Digestive System Gastrointestinal Tract 0.62 1
A11.329 Connective Tissue Cells Cells Connective Tissue Cells 0.63 1
A15.145.229.637.555 Leukocytes Mononuclear Hemic and Immune Systems Blood 0.63 1
A10.165.450.300 Cicatrix Tissues Connective Tissue 0.64 1
A10.165.450 Granulation Tissue Tissues Connective Tissue 0.64 1
A15.382.490.315.583 Neutrophils Hemic and Immune Systems Immune System 0.64 1
A06.407 Endocrine Glands Endocrine System Endocrine Glands 0.65 1
A05.360.319.114 Adnexa Uteri Urogenital System Genitalia 0.65 1
A05.360.319.114.630 Ovary Urogenital System Genitalia 0.65 1
A04.411 Lung Respiratory System Lung 0.66 1
A03.556.124.369 Intestinal Mucosa Digestive System Gastrointestinal Tract 0.66 1
A11.118.637 Leukocytes Cells Blood Cells 0.66 1
A10.549.400 Lymph Nodes Tissues Lymphoid Tissue 0.67 1
A11.118.637.555.567.569 T Lymphocytes Cells Blood Cells 0.67 1
A08.186.211.865 Rhombencephalon Nervous System Central Nervous System 0.67 1
A08.186.211.865.428 Metencephalon Nervous System Central Nervous System 0.67 1
A15.145 Blood Hemic and Immune Systems Blood 0.67 1
A11.118.637.415 Granulocytes Cells Blood Cells 0.68 1
A10.165.450.300.425 Keloid Tissues Connective Tissue 0.68 1
A11.436.275 Endothelial Cells Cells Epithelial Cells 0.69 1
A06.407.312 Gonads Endocrine System Endocrine Glands 0.69 1
A15.145.229 Blood Cells Hemic and Immune Systems Blood 0.70 1




MeSH ID Name MeSH first level term MeSH second level term P value FDR
A15.382.812.260 Dendritic Cells Hemic and Immune Systems Immune System 0.70 1
A11.066 Antigen Presenting Cells Cells Antigen-Presenting Cells 0.70 1
A15.145.300 Fetal Blood Hemic and Immune Systems Blood 0.71 1
A11.872.378 Hematopoietic Stem Cells Cells Stem Cells 0.71 1
A14.724.557 Nasopharynx Stomatognathic System Pharynx 0.72 1
A11.436.397 Keratinocytes Cells Epithelial Cells 0.73 1
A15.382 Immune System Hemic and Immune Systems Immune System 0.73 1
A10.165 Connective Tissue Tissues Connective Tissue 0.73 1
A15.382.216 Bone Marrow Hemic and Immune Systems Immune System 0.73 1
A02.835.232.834 Spine Musculoskeletal System Skeleton 0.73 1
A15.378.316.580 Monocytes Hemic and Immune Systems Hematopoietic System 0.73 1
A02.835.232.834.151 Cervical Vertebrae Musculoskeletal System Skeleton 0.73 1
A08.186.211.132.810.428.200 Cerebellum Nervous System Central Nervous System 0.73 1
A15.382.680 Phagocytes Hemic and Immune Systems Immune System 0.74 1
A09.371.729 Retina Sense Organs Eye 0.75 1
A15.378 Hematopoietic System Hemic and Immune Systems Hematopoietic System 0.75 1
A15.378.316 Bone Marrow Cells Hemic and Immune Systems Hematopoietic System 0.75 1
A15.382.490.555.567.537 Killer Cells Natural Hemic and Immune Systems Immune System 0.76 1
A15.382.812.522 Macrophages Hemic and Immune Systems Immune System 0.76 1
A05.810.890 Urinary Bladder Urogenital System Urinary Tract 0.76 1
A11.872.378.590.817 Megakaryocyte Erythroid Progenitor Cells Cells Stem Cells 0.76 1
A15.378.316.378.590.837.250 Erythroid Precursor Cells Hemic and Immune Systems Hematopoietic System 0.76 1
A15.382.812 Mononuclear Phagocyte System Hemic and Immune Systems Immune System 0.77 1
Al11.627.635 Myeloid Progenitor Cells Cells Myeloid Cells 0.77 1
A02.835.232 Bone and Bones Musculoskeletal System Skeleton 0.77 1
A11.627 Myeloid Cells Cells Myeloid Cells 0.78 1
A02.835 Skeleton Musculoskeletal System Skeleton 0.78 1
A05.360.319.679.256 Cervix Uteri Urogenital System Genitalia 0.79 1
A10.690 Muscles Tissues Muscles 0.79 1
A14.549.167 Dentition Stomatognathic System Mouth 0.79 1
A11.872 Stem Cells Cells Stem Cells 0.80 1
A15.145.229.334 Erythrocytes Hemic and Immune Systems Blood 0.80 1
A05.360.319.887 Vulva Urogenital System Genitalia 0.81 1
A11.443 Erythroid Cells Cells Erythroid Cells 0.81 1
A11.329.372.600 Macrophages Alveolar Cells Connective Tissue Cells 0.83 1
A10.272.497 Epidermis Tissues Epithelium 0.86 1
A11.627.340.360 Granulocyte Precursor Cells Cells Myeloid Cells 0.87 1
A02.835.232.043.300 Foot Bones Musculoskeletal System Skeleton 0.88 1
A02.835.232.043.300.710 Tarsal Bones Musculoskeletal System Skeleton 0.88 1
A09.371.060 Anterior Eye Segment Sense Organs Eye 0.88 1
A14.549.167.646 Periodontium Stomatognathic System Mouth 0.88 1
A09.371.337.168 Conjunctiva Sense Organs Eye 0.89 1
A09.371.337 Eyelids Sense Organs Eye 0.89 1
A11.872.700 Pluripotent Stem Cells Cells Stem Cells 0.89 1
A11.872.700.500 Induced Pluripotent Stem Cells Cells Stem Cells 0.89 1
A02.835.232.043 Bones of Lower Extremity Musculoskeletal System Skeleton 0.89 1
A11.872.190 Embryonic Stem Cells Cells Stem Cells 0.90 1
A10.690.552.500 Muscle Skeletal Tissues Muscles 0.91 1
A10.690.552 Muscle Striated Tissues Muscles 0.91 1
A02.633.567.850 Quadriceps Muscle Musculoskeletal System Muscles 0.93 1
A06.407.312.782 Testis Endocrine System Endocrine Glands 0.95 1
A06.407.900 Thyroid Gland Endocrine System Endocrine Glands 0.99 1
A11.872.040 Adult Stem Cells Cells Stem Cells 0.99 1
A09.371 Eye Sense Organs Eye 1.00 1




Supplementary Table 15. Tissue enrichment in DEPICT analysis for loci that reached P<1x10” with leptin in

the BMI-adjusted meta-analysis.

MeSH ID Name MeSH first level term MeSH second level term Pvalue FDR
A11.436.348 Hepatocytes Cells Epithelial Cells 0.0140 1
A08.713 Neurosecretory Systems Nervous System Neurosecretory Systems 0.0400 1
A08.186.211.730.317.357.352 Hypothalamus Middle Nervous System Central Nervous System 0.0400 1
A08.186.211.730.317.357.352.435 Hypothalamo Hypophyseal System Nervous System Central Nervous System 0.0400 1
A11.118.637.555.567.562.440 Precursor Cells B Lymphoid Cells Blood Cells 0.0429 1
A11.872.378.294 Lymphoid Progenitor Cells Cells Stem Cells 0.0429 1
A11.382.625 Enteroendocrine Cells Cells Endocrine Cells 0.0857 1
A11.436.294.064 Glucagon Secreting Cells Cells Epithelial Cells 0.0857 1
A08.186.211.730.317.357 Hypothalamus Nervous System Central Nervous System 0.0932 1
A10.165 Connective Tissue Tissues Connective Tissue 0.10 1
A10.165.114.830.500.750 Subcutaneous Fat Abdominal Tissues Connective Tissue 0.10 1
A10.165.114.830.500 Abdominal Fat Tissues Connective Tissue 0.10 1
A11.436.397 Keratinocytes Cells Epithelial Cells 0.11 1
A10.165.114.830 Adipose Tissue White Tissues Connective Tissue 0.11 1
A10.165.114.830.750 Subcutaneous Fat Tissues Connective Tissue 0.11 1
A15.382.216 Bone Marrow Hemic and Immune Systems Immune System 0.11 1
A11.118.637.555.567.562 B Lymphocytes Cells Blood Cells 0.12 1
A11.063 Antibody Producing Cells Cells Antibody-Producing Cells 0.12 1
A10.165.114 Adipose Tissue Tissues Connective Tissue 0.12 1
A02.835.232 Bone and Bones Musculoskeletal System Skeleton 0.12 1
A02.835 Skeleton Musculoskeletal System Skeleton 0.13 1
Al14.724 Pharynx Stomatognathic System Pharynx 0.13 1
A08.186.211.730.317 Diencephalon Nervous System Central Nervous System 0.14 1
A03.734.414 Islets of Langerhans Digestive System Pancreas 0.15 1
Al15.145.693 Plasma Hemic and Immune Systems Blood 0.16 1
A15.145.229.637.555.567.562.725 Plasma Cells Hemic and Immune Systems Blood 0.16 1
A15.145.846 Serum Hemic and Immune Systems Blood 0.17 1
A11.329.114 Adipocytes Cells Connective Tissue Cells 0.17 1
A06.407.071 Adrenal Glands Endocrine System Endocrine Glands 0.20 1
A10.615.284 Extraembryonic Membranes Tissues Membranes 0.22 1
A10.615.284.473 Chorion Tissues Membranes 0.22 1
A05.360.490 Germ Cells Urogenital System Genitalia 0.22 1
A04.623.603 Oropharynx Respiratory System Pharynx 0.23 1
A15.382.520.604.800 Palatine Tonsil Hemic and Immune Systems Immune System 0.23 1
A11.872.653 Neural Stem Cells Cells Stem Cells 0.23 1
A15.382 Immune System Hemic and Immune Systems Immune System 0.24 1
A05.360.319.679.690 Myometrium Urogenital System Genitalia 0.25 1
A15.382.490.315.583 Neutrophils Hemic and Immune Systems Immune System 0.25 1
A15.382.490.555.567 Lymphocytes Hemic and Immune Systems Immune System 0.26 1
A11.118.637.415 Granulocytes Cells Blood Cells 0.26 1
A11.872.378.590.817 Megakaryocyte Erythroid Progenitor Cells Cells Stem Cells 0.26 1
A15.378.316.378.590.837.250 Erythroid Precursor Cells Hemic and Immune Systems Hematopoietic System 0.26 1
A07.231.908 Veins Cardiovascular System Blood Vessels 0.26 1
A14.724.557 Nasopharynx Stomatognathic System Pharynx 0.27 1
A08.186.211.865.428 Metencephalon Nervous System Central Nervous System 0.27 1
A08.186.211.865 Rhombencephalon Nervous System Central Nervous System 0.27 1
A02.633.567.850 Quadriceps Muscle Musculoskeletal System Muscles 0.27 1
A11.329.171 Chondrocytes Cells Connective Tissue Cells 0.28 1
A08.186.211.132.810.428.200 Cerebellum Nervous System Central Nervous System 0.28 1
A06.407.071.140 Adrenal Cortex Endocrine System Endocrine Glands 0.29 1
A03.620 Liver Digestive System Liver 0.29 1




MeSH ID Name MeSH first level term MeSH second level term Pvalue FDR
A08.186.211.132 Brain Stem Nervous System Central Nervous System 0.29 1
A10.690.552.500 Muscle Skeletal Tissues Muscles 0.29 1
A10.690.552 Muscle Striated Tissues Muscles 0.29 1
A10.272.497 Epidermis Tissues Epithelium 0.30 1
A07.231.908.670 Portal System Cardiovascular System Blood Vessels 0.31 1
A07.231.908.670.874 Umbilical Veins Cardiovascular System Blood Vessels 0.31 1
A11.436.275 Endothelial Cells Cells Epithelial Cells 0.31 1
A10.690 Muscles Tissues Muscles 0.31 1
A11.382 Endocrine Cells Cells Endocrine Cells 0.32 1
A14.549.885 Tongue Stomatognathic System Mouth 0.34 1
A05.360.490.690 Ovum Urogenital System Genitalia 0.35 1
A11.497.497.600 Oocytes Cells Germ Cells 0.35 1
A10.615.550.599 Mouth Mucosa Tissues Membranes 0.35 1
A11.118.637 Leukocytes Cells Blood Cells 0.36 1
A10.272 Epithelium Tissues Epithelium 0.36 1
A08.186.211.653 Mesencephalon Nervous System Central Nervous System 0.38 1
A02.835.583.443.800.800 Synovial Fluid Musculoskeletal System Skeleton 0.39 1
A05.810.453.324 Kidney Cortex Urogenital System Urinary Tract 0.39 1
A11.329.629 Osteoblasts Cells Connective Tissue Cells 0.40 1
A03.556.249.249.209 Cecum Digestive System Gastrointestinal Tract 0.40 1
A07.231 Blood Vessels Cardiovascular System Blood Vessels 0.40 1
A09.531 Nose Sense Organs Nose 0.40 1
A10.615.550.760 Respiratory Mucosa Tissues Membranes 0.40 1
A04.531.520 Nasal Mucosa Respiratory System Nose 0.40 1
A15.382.490.555.567.622 Lymphocytes Null Hemic and Immune Systems Immune System 0.40 1
A15.145.300 Fetal Blood Hemic and Immune Systems Blood 0.40 1
A09.371.729 Retina Sense Organs Eye 041 1
A03.556.875.500 Esophagus Digestive System Gastrointestinal Tract 041 1
A10.690.467 Muscle Smooth Tissues Muscles 0.41 1
A11.436 Epithelial Cells Cells Epithelial Cells 0.42 1
A14.549 Mouth Stomatognathic System Mouth 0.43 1
A11.118.637.555.567.569.200.700 T Lymphocytes Regulatory Cells Blood Cells 0.44 1
A05.360.444.492.362 Foreskin Urogenital System Genitalia 0.44 1
A05.360.444.492 Penis Urogenital System Genitalia 0.44 1
A15.145.229.637.555.567.569.200 CD4 Positive T Lymphocytes Hemic and Immune Systems Blood 0.45 1
A05.360.319.679.256 Cervix Uteri Urogenital System Genitalia 0.46 1
A03.556.124.526.767 Rectum Digestive System Gastrointestinal Tract 0.47 1
A11.620 Muscle Cells Cells Muscle Cells 0.47 1
A11.620.520 Myocytes Smooth Muscle Cells Muscle Cells 0.47 1
A15.145.229.637.555 Leukocytes Mononuclear Hemic and Immune Systems Blood 0.48 1
A11.872.190.260 Embryoid Bodies Cells Stem Cells 0.48 1
A17.815 Skin Integumentary System Skin 0.49 1
A03.734 Pancreas Digestive System Pancreas 0.51 1
A15.145 Blood Hemic and Immune Systems Blood 0.51 1
A15.145.229 Blood Cells Hemic and Immune Systems Blood 0.52 1
A08.186.211.464.405 Hippocampus Nervous System Central Nervous System 0.52 1
A10.615.550 Mucous Membrane Tissues Membranes 0.52 1
Al11.443 Erythroid Cells Cells Erythroid Cells 0.52 1
A03.556.249.249 Intestine Large Digestive System Gastrointestinal Tract 0.53 1
A15.378 Hematopoietic System Hemic and Immune Systems Hematopoietic System 0.53 1
A15.378.316 Bone Marrow Cells Hemic and Immune Systems Hematopoietic System 0.53 1
A07.541.560 Heart Ventricles Cardiovascular System Heart 0.53 1




MeSH ID Name MeSH first level term MeSH second level term Pvalue FDR
A15.145.229.334 Erythrocytes Hemic and Immune Systems Blood 0.53 1
A05.360.319.679 Uterus Urogenital System Genitalia 0.53 1
A03.556.875 Upper Gastrointestinal Tract Digestive System Gastrointestinal Tract 0.53 1
A08.186.211.730 Prosencephalon Nervous System Central Nervous System 0.54 1
A03.556.249.249.356 Colon Digestive System Gastrointestinal Tract 0.54 1
A08.186 Central Nervous System Nervous System Central Nervous System 0.54 1
A08.186.211.730.885.287.500.270 Frontal Lobe Nervous System Central Nervous System 0.54 1
A08.186.211.730.885.287.500.571 Occipital Lobe Nervous System Central Nervous System 0.54 1
A08.186.211 Brain Nervous System Central Nervous System 0.54 1
A03.556.249 Lower Gastrointestinal Tract Digestive System Gastrointestinal Tract 0.54 1
A07.541.358.100 Atrial Appendage Cardiovascular System Heart 0.54 1
A06.407.312.782 Testis Endocrine System Endocrine Glands 0.55 1
A08.186.211.730.885.287.500.571.. Visual Cortex Nervous System Central Nervous System 0.56 1
A05.360.319.679.490 Endometrium Urogenital System Genitalia 0.56 1
A03.556.124 Intestines Digestive System Gastrointestinal Tract 0.56 1
A03.556 Gastrointestinal Tract Digestive System Gastrointestinal Tract 0.57 1
A10.615 Membranes Tissues Membranes 0.57 1
A10.165.450.300.425 Keloid Tissues Connective Tissue 0.58 1
A08.186.211.464 Limbic System Nervous System Central Nervous System 0.58 1
A07.541.358 Heart Atria Cardiovascular System Heart 0.58 1
A08.186.211.730.885.287.500 Cerebral Cortex Nervous System Central Nervous System 0.58 1
A03.556.249.249.356.668 Colon Sigmoid Digestive System Gastrointestinal Tract 0.58 1
A08.186.211.730.885 Telencephalon Nervous System Central Nervous System 0.59 1
A08.186.211.730.885.287 Cerebrum Nervous System Central Nervous System 0.59 1
A03.556.124.684 Intestine Small Digestive System Gastrointestinal Tract 0.59 1
A07.541 Heart Cardiovascular System Heart 0.59 1
A10.615.789 Serous Membrane Tissues Membranes 0.60 1
A05.810.453 Kidney Urogenital System Urinary Tract 0.60 1
A05.810 Urinary Tract Urogenital System Urinary Tract 0.60 1
A05.810.890 Urinary Bladder Urogenital System Urinary Tract 0.61 1
A03.556.875.875 Stomach Digestive System Gastrointestinal Tract 0.61 1
A05.360.444 Genitalia Male Urogenital System Genitalia 0.61 1
A02.835.232.043.300 Foot Bones Musculoskeletal System Skeleton 0.62 1
A02.835.232.043.300.710 Tarsal Bones Musculoskeletal System Skeleton 0.62 1
A08.186.211.730.885.287.500.863 Temporal Lobe Nervous System Central Nervous System 0.62 1
A02.835.583.443 Joint Capsule Musculoskeletal System Skeleton 0.63 1
A02.835.583.443.800 Synovial Membrane Musculoskeletal System Skeleton 0.63 1
A02.835.583 Joints Musculoskeletal System Skeleton 0.63 1
A07.231.114 Arteries Cardiovascular System Blood Vessels 0.63 1
A02.835.232.043 Bones of Lower Extremity Musculoskeletal System Skeleton 0.63 1
A11.329.228 Fibroblasts Cells Connective Tissue Cells 0.63 1
A10.336.707 Prostate Tissues Exocrine Glands 0.63 1
A08.186.211.730.885.287.249 Basal Ganglia Nervous System Central Nervous System 0.63 1
A10.165.450 Granulation Tissue Tissues Connective Tissue 0.64 1
A10.165.450.300 Cicatrix Tissues Connective Tissue 0.64 1
A11.627 Myeloid Cells Cells Myeloid Cells 0.64 1
A08.186.211.464.710 Parahippocampal Gyrus Nervous System Central Nervous System 0.65 1
A08.186.211.464.710.225 Entorhinal Cortex Nervous System Central Nervous System 0.65 1
A15.382.680 Phagocytes Hemic and Immune Systems Immune System 0.65 1
A03.556.124.369 Intestinal Mucosa Digestive System Gastrointestinal Tract 0.65 1
A10.336 Exocrine Glands Tissues Exocrine Glands 0.66 1




MeSH ID Name MeSH first level term MeSH second level term Pvalue FDR
A11.627.340.360 Granulocyte Precursor Cells Cells Myeloid Cells 0.66 1
A15.382.520 Lymphatic System Hemic and Immune Systems Immune System 0.66 1
A10.549 Lymphoid Tissue Tissues Lymphoid Tissue 0.66 1
A11.118.637.555.567.569 T Lymphocytes Cells Blood Cells 0.68 1
A15.382.520.604.700 Spleen Hemic and Immune Systems Immune System 0.68 1
A09.371.337.168 Conjunctiva Sense Organs Eye 0.69 1
A09.371.337 Eyelids Sense Organs Eye 0.69 1
A09.371.060 Anterior Eye Segment Sense Organs Eye 0.69 1
A08.186.211.730.885.287.500.670 Parietal Lobe Nervous System Central Nervous System 0.69 1
A08.186.211.730.885.287.249.487 Corpus Striatum Nervous System Central Nervous System 0.69 1
A05.360.319.114.630.535 Ovarian Follicle Urogenital System Genitalia 0.70 1
A11.436.329 Granulosa Cells Cells Epithelial Cells 0.70 1
A06.407.312.497.535.300.500 Cumulus Cells Endocrine System Endocrine Glands 0.70 1
A15.382.490.555.567.537 Killer Cells Natural Hemic and Immune Systems Immune System 0.71 1
A04.411 Lung Respiratory System Lung 0.72 1
A14.549.167.646 Periodontium Stomatognathic System Mouth 0.72 1
A05.360 Genitalia Urogenital System Genitalia 0.72 1
A11.329.372.600 Macrophages Alveolar Cells Connective Tissue Cells 0.73 1
A11.872.190 Embryonic Stem Cells Cells Stem Cells 0.74 1
A06.407.900 Thyroid Gland Endocrine System Endocrine Glands 0.74 1
A05.360.319.887 Vulva Urogenital System Genitalia 0.74 1
A06.407 Endocrine Glands Endocrine System Endocrine Glands 0.74 1
A10.549.400 Lymph Nodes Tissues Lymphoid Tissue 0.77 1
A11.872.700 Pluripotent Stem Cells Cells Stem Cells 0.77 1
A11.872.700.500 Induced Pluripotent Stem Cells Cells Stem Cells 0.77 1
A11.872.378 Hematopoietic Stem Cells Cells Stem Cells 0.77 1
A07.541.510.110 Aortic Valve Cardiovascular System Heart 0.77 1
A07.541.510 Heart Valves Cardiovascular System Heart 0.77 1
A05.360.319 Genitalia Female Urogenital System Genitalia 0.77 1
A06.407.312 Gonads Endocrine System Endocrine Glands 0.79 1
A02.835.232.834.151 Cervical Vertebrae Musculoskeletal System Skeleton 0.79 1
A11.872 Stem Cells Cells Stem Cells 0.79 1
A11.872.580 Mesenchymal Stem Cells Cells Stem Cells 0.79 1
A02.835.232.834 Spine Musculoskeletal System Skeleton 0.79 1
A15.378.316.580 Monocytes Hemic and Immune Systems Hematopoietic System 0.82 1
A15.145.229.188 Blood Platelets Hemic and Immune Systems Blood 0.83 1
A11.329 Connective Tissue Cells Cells Connective Tissue Cells 0.83 1
A05.360.319.114.630 Ovary Urogenital System Genitalia 0.86 1
A05.360.319.114 Adnexa Uteri Urogenital System Genitalia 0.86 1
A11.627.635 Myeloid Progenitor Cells Cells Myeloid Cells 0.86 1
A14.549.167 Dentition Stomatognathic System Mouth 0.86 1
A02.165 Cartilage Musculoskeletal System Cartilage 0.87 1
A03.556.249.124 lleum Digestive System Gastrointestinal Tract 0.87 1
A05.360.319.114.373 Fallopian Tubes Urogenital System Genitalia 0.89 1
A15.382.812 Mononuclear Phagocyte System Hemic and Immune Systems Immune System 0.89 1
A15.382.812.522 Macrophages Hemic and Immune Systems Immune System 091 1
A03.556.500.760 Salivary Glands Digestive System Gastrointestinal Tract 091 1
A11.872.040 Adult Stem Cells Cells Stem Cells 0.91 1
A09.371 Eye Sense Organs Eye 0.91 1
A11.329.830 Stromal Cells Cells Connective Tissue Cells 0.93 1
A03.556.500.760.464 Parotid Gland Digestive System Gastrointestinal Tract 0.93 1
A11.872.378.590.635 Granulocyte Macrophage Progenitor Cells Cells Stem Cells 0.94 1
A11.066 Antigen Presenting Cells Cells Antigen-Presenting Cells 0.95 1
A15.382.812.260 Dendritic Cells Hemic and Immune Systems Immune System 0.95 1
A11.627.624.249 Monocyte Macrophage Precursor Cells Cells Myeloid Cells 0.96 1




Supplementary Table 16. DEPICT with re-constituted gene network for BMI-unadjusted leptin.

Reconstituted gene set ID Reconstituted gene set name P value FDR  Reconstituted gene set genes in associated loci

MP:0004939 Abnormal B Cell Morphology 3.51E-05 1 CD19(13.01), RABEP2 (3.19), LAT (3.14), SNX17 (2.65), NRBP1 (2.03), LPP (1.85)

ENSG00000133627 ACTR3B protein complex 1.25E-04 1 PPM1G (6.28), ATP2A1 (6.04), SNX17 (3.93), GTF3C2 (3.88), ZNF513 (3.21), ZNF512
(2.99), PTPN7 (2.51), TRIM54 (2.45), LPP (2.18), ARL8A (1.72)

ENSG00000087008 ACOX3 protein complex 1.91E-04 1 ATP2A1 (2.4), NFATC2IP (2.19), TRIM54 (1.97), LPP (1.81), FNDC4 (1.74), LEP (1.71),
KRTCAP3 (1.68)

G0:0043087 Regulation Of Gtpase Activity 2.88E-04 1 APOBR(2.45), SNX17 (2.15), ZNF513 (1.89)

ENSG00000077380 DYNC1I2 protein complex 4.25E-04 1 SNX17 (2.77), NRBP1 (2.29), ENSG00000241544 (1.94), EIF2B4 (1.76)

ENSG00000165309 ARMC3 protein complex 437E-04 1 NRBP1(2.63), ARL8A (2.51), GCKR (2.49), LPP (1.71)

G0:0005096 Gtpase Activator Activity 4.59E-04 1 APOBR(6.03), PTPN7 (3.91), LAT (2.64), GPR37L1 (2.6), RABEP2 (2.37), ATXN2L (1.71),
NRBP1 (1.7)

ENSG00000174177 CTU2 protein complex 4.65E-04 1 LAT(3.7), GCKR (3.33), PTPN7 (2.74), ZNF512 (2.63), APOBR (2.28), CLN3 (2.22), FNDC4
(2.17), LEP (2.11), TUFM (2.0), SH2B1 (1.95)

ENSG00000124214 STAU1 protein complex 4.88E-04 1 ATP2AL1 (5.06), PPM1G (4.2), NRBP1 (3.67), GTF3C2 (2.93), RABEP2 (1.75)

G0:0042054 Histone Methyltransferase Activity 6.54E-04 1 ATXN2L(4.31), PPM1G (3.6), GTF3C2 (2.87), NFATC2IP (2.79), EIF2B4 (2.62), SH2B1
(2.61), CCDC101 (2.13), NRBP1 (1.99), SNX17 (1.96)

G0:0019902 Phosphatase Binding 6.90E-04 1  TRIMS4 (3.29), NRBP1 (2.4), SH2B1 (1.98), PPM1G (1.89), CD19 (1.65)

ENSG00000105610 KLF1 protein complex 6.97E-04 1 ATXN2L(7.53), ARL8A (3.83), RABEP2 (3.23), PPM1G (2.82), TUFM (2.45), CCDC101
(2.29), ZNF512 (2.15), SH2B1 (1.85)

MP:0002774 Small Prostate Gland 8.19E-04 1  FNDC4 (4.52), GCKR (2.5), SNX17 (2.32), EIF2B4 (1.89), C20rf83 (1.68)

G0:0033124 Regulation Of Gtp Catabolic Process 9.16E-04 1 APOBR (2.39), SNX17 (2.28), ZNF513 (1.8)

ENSG00000072518 MARK?2 protein complex 9556-04 1 PTPN7 (3.32), PPM1G (2.67), ATXN2L (2.54), ENSG00000243629 (2.53), APOBR (2.35),

ARL8A (2.3), COBLL1 (2.21), SH2B1 (2.19), NRBP1 (2.15), SLC32A1 (1.95)




Reconstituted gene set ID Reconstituted gene set name P value FDR  Reconstituted gene set genes in associated loci

MP:0001282 Short Vibrissae 0.001 1 GPR37L1(3.11), EIF2B4 (2.28), CCDC101 (2.1), ENSG00000223561 (1.88), C20rf83 (1.7)

G0:0007015 Actin Filament Organization 0.001 1 LPP(3.66), SLC38A11 (2.08), PTPN7 (1.99), APOBR (1.91), NRBP1 (1.66)

ENSG00000100813 ACIN1 protein complex 0.001 1 CCDC101 (1.91), NFATC2IP (1.76)

G0:0043149 Stress Fiber Assembly 0.001 1 SLC38A11 (2.97), CLN3 (1.75)

ENSG00000133216 EPHB2 protein complex 0.001 1 NRBP1 (2.8), ATXN2L(2.6), PPM1G (2.56), LPP (1.72), IFT172 (1.7)

ENSG00000112038 OPRM1 protein complex 0.001 1 SLC32A1 (5.44), C20rf83 (2.46), ARLSA (2.42), LEP (2.33), LPP (2.09), SNX17 (1.86),
NRBP1 (1.86), ENSG00000243629 (1.75), ATXN2L (1.69)

MP:0005065 Abnormal Neutrophil Morphology 0.001 1 PTPN7 (5.03), APOBR (3.63), LAT (2.46), RPGRIP1L (1.68), LEP (1.65)

ENSG00000163017 ACTG2 protein complex 0.001 1 PPM1G (5.21), LPP (4.46), NRBP1 (2.82), SNX17 (2.45), TUFM (2.37), ARL8A (1.87)

MP:0001764 Abnormal Homeostasis 0.002 1 SULT1A2 (4.91), LEP (3.08), GCKR (1.98), C20rf83 (1.87), ENSG00000243629 (1.84)

MP:0003419 Delayed Endochondral Bone Ossification 0.002 1 NUPR1 (3.07), LEP (2.32), SLC32A1 (1.95), LPP (1.65)

ENSG00000198211 TUBB3 protein complex 0.002 1 NRBP1 (4.37), PPM1G (4.16), SNX17 (2.95), LPP (2.83), ENSG00000243629 (2.16),
ZNF512 (2.1)

ENSG00000157193 LRP8 protein complex 0.002 1 GPR37L1 (3.85), NRBP1 (3.16), EIF2B4 (3.13)

ENSG00000114670 NEK11 protein complex 0.002 1 ATP2AL (2.14), FNDC4 (2.06), NFATC2IP (2.06), LPP (1.83)

ENSG00000139219 COL2A1 protein complex 0.002 1 NUPR1 (2.05), LAT (1.76), SLC38A11 (1.73)

ENSG00000058272 PPP1R12A protein complex 0.002 1 ATP2A1 (5.92), TRIMS54 (4.72), PPM1G (4.02), NRBP1 (3.79), LPP (3.57), SNX17 (3.02),
EIF2B4 (1.83)

ENSG00000149177 PTPRJ protein complex 0.002 1 CLN3 (4.43), LAT (4.28), ARL8A (2.17), IFT172 (2.16), TUFM (2.13), APOBR (2.05),

CCDC101 (1.84), ATXN2L (1.78)




Reconstituted gene set ID Reconstituted gene set name P value FDR  Reconstituted gene set genes in associated loci

ENSG00000103342 GSPT1 protein complex 0.002 1 TUFM (2.45), PPM1G (2.36), NRBP1 (2.25), ZNF512 (1.83), CD19 (1.72)

ENSG00000151577 DRD3 protein complex 0.002 1 LPP (2.6), LEP (2.59), COBLL1 (1.77), LAT (1.76), NRBP1 (1.75)

G0:0015085 Calcium lon Transmembrane Transporter 0.002 1 TRIM54 (3.31), LPP (2.53), SPNS1 (2.17), ENSG00000223561 (1.93), ATXN2L (1.84), LEP

Activity (1.79)

ENSG00000125753 VASP protein complex 0.002 1 APOBR (6.07), ATP2A1 (4.63), ATXN2L (4.51), LPP (4.37), LAT (3.83), PTPN7 (3.24),
TRIM54 (2.7), PPM1G (2.51), CCDC101 (2.39), ARL8A (1.81)

MP:0004989 Decreased Osteoblast Cell Number 0.002 1 LEP (3.46), KRTCAP3 (2.81), SLC32A1 (2.32), ENSG00000241544 (1.92)

MP:0002896 Abnormal Bone Mineralization 0.002 1 NUPR1 (5.46), LPP (1.78)

ENSG00000047849 MAP4 protein complex 0.002 1 NRBP1 (3.66), ARL8A (2.95), PPM1G (2.75), CLN3 (2.48), APOBR (2.32), LAT (2.28),
SULT1A2 (2.21)

ENSG00000100612 DHRS7 protein complex 0.002 1 NRBP1 (4.53), SNX17 (3.89), ATXN2L (3.66), GTF3C2 (3.29), TUFM (2.8), PPM1G (2.41),
ARL8A (1.83), SH2B1 (1.78), RABEP2 (1.69)

ENSG00000158560 DYNC1I1 protein complex 0.003 1 ATP2A1 (6.96), ARL8A (3.48), NRBP1 (2.6), ATXN2L (1.95), RABEP2 (1.74)

G0:0051017 Actin Filament Bundle Assembly 0.003 1 SLC38A11 (3.44), LPP (2.3), APOBR (2.14), ZNF512 (1.73)

MP:0005617 Increased Susceptibility To Type Iv 0.003 1 LAT(3.3), PTPN7 (2.37), LEP (2.37), C20rf83 (2.13), C20rf16 (1.75), APOBR (1.65)

Hypersensitivity Reaction

REACTOME_TRANS- Trans:Golgi Network Vesicle Budding 0.003 1 CLN3 (5.06), NRBP1 (4.0), SPNS1 (2.95), SNX17 (2.6)

GOLGI_NETWORK_VESICLE_BUDDI

REACTOME_CLATHRIN_DERIVED_VE Clathrin Derived Vesicle Budding 0.003 1 CLN3 (5.06), NRBP1 (4.0), SPNS1 (2.95), SNX17 (2.6)

SICLE_BUDDING

ENSG00000156795 WDYHV1 protein complex 0.003 1 CCDC101 (3.8), NUPR1 (3.18), NFATC2IP (2.89), KRTCAP3 (2.56), SULT1A2 (2.41), ZNF512
(1.92)

ENSG00000116353 MECR protein complex 0.003 1 ATXN2L(3.03), SULT1A2 (2.55), GCKR (2.22), RPGRIP1L (1.7)

G0:0008170 N-Methyltransferase Activity 0.003 1 ATXN2L(3.53), GTF3C2 (3.3), EIF2B4 (3.16), CCDC101 (2.82), PPM1G (2.45), TUFM (2.25),
SH2B1 (2.23), NFATC2IP (2.03)

ENSG00000169710 FASN protein complex 0.003 1 NRBP1 (3.69), ATP2A1 (2.72), SULT1A2 (2.01), LPP (1.96), ENSG00000243629 (1.92),
ARL8A (1.78)

MP:0003795 Abnormal Bone Structure 0.003 1 NUPR1 (4.78), LPP (1.78), ENSG00000241544 (1.77)

G0:0030811 Regulation Of Nucleotide Catabolic Process 0.003 1 SNX17 (2.21), APOBR (2.0)




Supplementary Table 17. DEPICT with re-constituted gene network for BMI-adjusted leptin.

Reconstituted gene set ID

Reconstituted gene set name

P value FDR

Reconstituted gene set genes in associated loci

ENSG00000146963

ENSG00000096063

MP:0010954

ENSG00000149557

ENSG00000173534

ENSG00000170847

ENSG00000164708

ENSG00000135698

MP:0001721

ENSG00000024422

ENSG00000079739

ENSG00000136286

ENSG00000072958

ENSG00000112742

ENSG00000107625

LUC7L2 protein complex
SRPK1 protein complex
Abnormal Cellular Respiration
FEZ1 protein complex
ENSG00000173534 protein complex
ENSG00000170847 protein complex
PGAM2 protein complex
MPHOSPH6 protein complex
Absent Visceral Yolk Sac Blood Islands
EHD2 protein complex
PGM1 protein complex
MYO1G protein complex
AP1M1 protein complex
TTK protein complex

DDX50 protein complex

1.71E-07 0.0500

1.54E-05 0.4750

3.26E-05 0.4670

3.10E-04 1
4.55E-04 1
4.55E-04 1
4.77E-04 1
5.21E-04 1
5.27E-04 1
5.79E-04 1
6.19E-04 1
6.19E-04 1
6.30E-04 1
7.82E-04 1
8.23E-04 1

NRBP1 (2.77), SLC32A1 (2.36), SYT4 (2.36), TMC7 (2.25), COQ7 (2.14), WDR70 (1.89),
PPM1G (1.84), PDLIM1 (1.74)

PPM1G (5.36), COQ7 (3.91), WDR70 (3.05), NUP155 (3.0), ZNF512 (2.31), NRBP1 (2.2)
TRIMS4 (4.88), ZNF513 (2.76), COQ7 (2.33), ZNF512 (1.93)

€0Q7 (3.31), PPM1G (2.73), ENSG00000259511 (2.44), NUP155 (1.86)

PPM1G (2.45), COQ7 (2.25), EIF2B4 (2.03), ZNF512 (2.02)

PPM1G (2.45), COQ7 (2.25), EIF2B4 (2.03), ZNF512 (2.02)

PPM1G (3.31), TRIMS4 (3.29), EIF2B4 (2.64), WDR70 (2.52), IFT172 (2.05), NRBP1
(1.97), SNX17 (1.69)

WDR70 (4.98), PPM1G (2.43), SNX17 (2.23), COQ7 (2.0), COBLL1 (1.91), NUP155 (1.82)
IFT172 (3.23), ADAMTSL3 (3.08), NRBP1 (2.36), GCKR (2.12), NUP155 (1.96), ARG1 (1.94)
SNX17 (4.7), NRBP1 (3.92), ZNF512 (3.43), PDLIM1 (2.98), PPM1G (2.85), ENPP3 (2.27),
WDR70 (2.0), IFT172 (1.66)

WDR70 (4.33), SYT4 (2.58), EIF2B4 (2.49), SNX17 (2.2), IFT172 (1.71)

COBLL1 (2.79), SNX17 (1.7)

ZNF512 (3.12), PPM1G (2.3), NUP155 (2.26), NOS1AP (1.85), FNIP1 (1.83), SNX17 (1.83),
GTF3C2 (1.8), NRBP1 (1.69)

DPP6 (1.85), MED23 (1.74)

PPM1G (3.27), MED23 (2.96), RAPGEF6 (2.81), NUP155 (2.71), ARG1 (2.52), GTF3C2
(2.04)




Reconstituted gene set ID Reconstituted gene set name P value FDR  Reconstituted gene set genes in associated loci

ENSG00000138107 ACTR1A protein complex 9.61E-04 1 GTF3C2 (2.95), NRBP1 (2.94), PPM1G (2.85), SNX17 (2.72), IFT172 (2.34),
ENSG00000259511 (2.14), NUP155 (2.0), SLC32A1 (1.82), ADAMTSL3 (1.7)

ENSG00000113068 PFDN1 protein complex 0.001 1 GTF3C2 (3.01), PPM1G (2.37), TRIM54 (2.06), ZNF512 (1.99), SLC32A1 (1.9)

MP:0000938 Motor Neuron Degeneration 0.001 1 IFT172(2.96), EIF2B4 (2.84), DPP6 (2.77), GTF3C2 (2.62), NRBP1 (2.32), NUP155 (2.3),
ENSG00000259511 (2.14), ZNF513 (2.13), TRIM54 (2.03), PPM1G (1.87)

ENSG00000196961 AP2A1 protein complex 0.001 1 MED23 (2.39), NRBP1 (2.35), ZNF512 (1.82)

G0:0046329 Negative Regulation Of Jnk Cascade 0.001 1 SNX17 (2.14)

ENSG00000007047 MARK4 protein complex 0.001 1 TRIM54 (4.38), PPM1G (4.1), SYT4 (3.38), RAPGEF6 (2.16), NRBP1 (1.81)

ENSG00000029363 BCLAF1 protein complex 0.001 1 PPM1G (2.66), PDLIM1 (2.66), WDR70 (2.64), NRBP1 (2.61), SNX17 (2.03), NUP155
(1.89), RAPGEF6 (1.67), ZNF512 (1.67)

ENSG00000149182 ARFGAP2 protein complex 0.001 1 NRBP1 (5.63), GTF3C2 (3.13), SNX17 (3.04), MED23 (3.02), FNIP1 (2.78)

ENSG00000095139 ARCN1 protein complex 0.001 1 NRBP1(3.52),€0Q7 (3.16), SNX17 (2.76), GTF3C2 (2.71), MED23 (2.66), IFT172 (2.27),
EIF2B4 (1.86), WDR70 (1.8)

ENSG00000001497 LAS1L protein complex 0.001 1 GTF3C2(3.58), WDR70 (2.71), KLF14 (2.23), C50rf42 (2.12), PPM1G (2.11), NRBP1 (1.85)

ENSG00000082805 ERC1 protein complex 0.002 1 SYT4 (3.04), KLF14 (2.86), ADAMTSL3 (2.38), RAPGEF6 (1.75)

ENSG00000167881 SRP68 protein complex 0.002 1 NRBP1 (3.94), COQ7 (3.21), IFT172 (2.31), PPM1G (2.17), WDR70 (2.11),
ENSG00000232591 (1.86), COBLL1 (1.84), FNIP1 (1.75), ENPP3 (1.73), EIF2B4 (1.66)

ENSG00000111602 TIMELESS protein complex 0.002 1 NUP155 (6.3), PPM1G (4.15), GTF3C2 (1.91)

ENSG00000118705 RPN2 protein complex 0.002 1 PPM1G (6.68), SNX17 (5.31), NUP155 (3.84), NRBP1 (2.95), PDLIM1 (2.69), EIF2B4 (2.5),
GTF3C2 (2.28), ZNF512 (2.13), NOS1AP (1.79)

G0:0019400 Alditol Metabolic Process 0.002 1 ENPP3 (3.57), COQ7 (2.44), LEP (2.39), ZPBP (1.89), GCKR (1.66)

G0:0006071 Glycerol Metabolic Process 0.002 1 ENPP3 (3.61), LEP (2.49), COQ7 (2.39), ZPBP (1.98)




Reconstituted gene set ID Reconstituted gene set name P value FDR  Reconstituted gene set genes in associated loci

G0:0019751 Polyol Metabolic Process 0.002 1 ENPP3 (3.04), LEP (2.37), ZPBP (2.21), COQ7 (2.01), ENSG00000243629 (1.82)

G0:0030835 Negative Regulation Of Actin Filament 0.002 1 ENSG00000232591 (2.92), ENSG00000259728 (2.77), ENSG00000259511 (2.34),

Depolymerization ENSG00000243629 (1.87), NRBP1 (1.67), NOS1AP (1.66)

ENSG00000154710 RABGEF1 protein complex 0.002 1 NUP155 (2.1), ENSG00000243629 (1.74), FNIP1 (1.71)

G0:0033605 Positive Regulation Of Catecholamine Secretion  0.002 1 NOS1AP (2.16), KLF14 (2.15), LEP (1.94), SYT4 (1.8), C50rf42 (1.77)

ENSG00000089009 RPL6 protein complex 0.002 1 WDR70 (2.35), NUP155 (2.34), PPM1G (1.73)

ENSG00000174444 RPL4 protein complex 0.002 1 NUP155 (4.78), PPM1G (4.76), EIF2B4 (4.13), WDR70 (4.11), GTF3C2 (2.59), NRBP1
(2.17)

ENSG00000170820 FSHR protein complex 0.002 1 PPMI1G (3.5), ENSG00000243629 (3.08), SNX17 (2.66), EIF2B4 (2.01), ZNF512 (1.82),
KLF14 (1.82), NRBP1 (1.72), C50rf42 (1.72), ZPBP (1.7), SYT4 (1.65)

ENSG00000197299 BLM protein complex 0.002 1 NUP155 (6.71), PPM1G (3.55), ZNF512 (3.41), RAPGEF6 (2.62), COQ7 (2.42), C50rf42
(2.24), MED23 (1.95)

ENSG00000158560 DYNC1I1 protein complex 0.002 1 PDLIM1 (3.17), SYT4 (3.09), NRBP1 (2.6), DPP6 (2.14)

ENSG00000108100 CCNY protein complex 0.002 1 MED23 (3.92), NUP155 (3.82), ZNF512 (3.74), COQ7 (2.96), GTF3C2 (2.51), SLC32A1
(2.25), PPM1G (2.18), SNX17 (2.16), COBLL1 (2.04), ZPBP (1.75)

ENSG00000067369 TP53BP1 protein complex 0.003 1 NUP155 (4.67), COQ7 (2.45), ENSG00000232591 (1.86), WDR70 (1.75)

ENSG00000066044 ELAVL1 protein complex 0.003 1 NUP155 (3.26), PPM1G (2.88), GTF3C2 (2.41), RAPGEF6 (1.98)

ENSG00000125503 PPP1R12C protein complex 0.003 1 COBLLI (3.43), PDLIM1 (2.44), SNX17 (2.42), RAPGEF6 (1.7), SYT4 (1.66)

REACTOME_RECRUITMENT_OF_NU  Recruitment Of Numa To Mitotic Centrosomes 0.003 1 NUP155 (3.5), GTF3C2 (2.61), MED23 (2.48)

MA_TO_MITOTIC_CENTROSOMES

G0:0000922 Spindle Pole 0.003 1 NUP155 (4.01), IFT172 (2.31), FNIP1 (2.18), COQ7 (1.75), PPM1G (1.69), COBLL1 (1.68)

G0:0030834 Regulation Of Actin Filament Depolymerization  0.003 1 ENSG00000232591 (2.81), ENSG00000259728 (2.59), ENSG00000259511 (2.46),
NOS1AP (1.88), NRBP1 (1.66)

G0:0002792 Negative Regulation Of Peptide Secretion 0.003 1 LEP (3.04), KRTCAP3 (2.98), NOS1AP (1.87)

ENSG00000141456 ENSG00000141456 protein complex 0.003 1 GTF3C2 (4.35), WDR70 (3.58), NRBP1 (3.29), MED23 (2.98), C50rf42 (2.88), NUP155
(2.54), RAPGEF6 (2.46), FNIP1 (2.34)

ENSG00000133961 NUMB protein complex 0.003 1 ADAMTSL3 (3.24), WDR70 (1.77), ENSG00000241544 (1.67)




Supplementary Table 18. Genes prioritized by GRAIL for loci that reached P<1x10” with leptin in the BMI-unadjusted meta-analysis.

SNP Chr Start Stop No. genes in locus Candidate gene(s) GRAIL P-value
rs8043757 16 52354500 52406000 1 FTO 0.23918461
rs780093 2 27240853 27713853 23 SLC30A3 0.3147925
rs6071166 20 36735500 36793500 1 SLC32A1 0.11950529
rs900400 3 158024492 158586492 3 CCNL1 0.66275441
rs6738627 2 165207739 165342739 1 COBLL1 0.54121544
rs7593751 2 228186739 228233239 1 DKFZp547H025 1
rs717339 2 165443239 165538239 2 SLC38A11 1
rs6444289 3 189637992 189656992 1 LPP 1
rs9077 1 200342466 200394966 3 ARL8A, PTPN7, GPR37L1 1
rs4722501 7 25647785 25769785 0 N/A
rs10487505 7 127576785 127695285 1 LEP 1
rs11646653 16 28192500 28943500 22 EIF3CL 0.64698318




Supplementary Table 19. Genes prioritized by GRAIL for loci that reached P<1x10” with leptin in the BMI-adjusted meta-analysis.

SNP Chr Start Stop No. Genes in locus Candidate gene(s) GRAIL P-value
rs10487505 7 127576785 127695285 1 LEP 1
rs6071166 20 36735500 36793500 1 SLC32A1 0.58416815
rs780094 2 27240853 27713853 23 UCN 0.23136092
rs11720805 3 158024492 158586492 3 CCNL1 0.81344738
rs1838932 7 129823285 130370285 6 TSGA14 0.72429227
rs12443533 16 18884000 19015000 2 coQ7 0.078747098
rs2035794 4 130422345 131061845 0 N/A
rs2113060 5 36820000 37790500 5 NUP155 0.9640783
rs867150 5 129902000 131349500 6 RAPGEF6 0.95222908
rs6973074 7 154108285 154139285 1 DPP6 1
rs11597063 10 7471500 7570500 1 SFMBT2 0.61749778
rs7739842 6 131938500 132018000 4 ARG1 0.36943389
rs16849413 1 160305966 160533466 1 NOS1AP 0.74201041
rs6738627 2 165207739 165342739 1 COBLL1 1
rs1304218 7 49127785 49701285 0 N/A
rs17526000 10 96987000 97031000 1 PDLIM1 1
rs4842841 15 82278000 83256000 10 SLC28A1 0.45502052
rs13231420 7 49852785 50165785 2 VW C2 0.20894234




Supplementary Table 20. Enrichment of leptin-associated loci (P<1x107°) in the ChromHMM annotations for adipose and brain muscle tissues
available from the Roadmap Epigenomics Project.

Bivalent Tant

Active Bivalent Bivalent  Flanking Flank Genic  Heterochr Quiescent Repressed Stron.g . Transcripti Weal.( .

Cellline ID  Tissue Cell Description Promoter Enhancer Enhancer Poised TSS Active TSS TSS/Enhan Enhancer  omatin /low  PolyComb Tranos:‘rlptl ons;atof:\e Repressed Tranos:‘ripn
cer

P value P value P value P value P value P value P value P value P value P value P value P value P value P value
E023 Mesench FAT.MSC.DR.ADIP 0.868 0.367 1 1 0.375 1 0.558 0.022 0.583 0.676 0.036 1 0.540 0.327
E025 Mesench FAT.ADIP.DR.MSC 0.561 0.064 1 1 0.593 1 0.650 0.081 0.294 0.782 0.330 1 0.253 0.336
E063 Adipose FAT.ADIP.NUC 0.718 0.072 1 1 1 1 0.163 0.360 0.809 0.713 0.142 1 0.598 0.013
E067 Brain BRN.ANG.GYR 0.546 0.451 1 1 1 1 1 0.065 0.568 1 0.073 1 0.746 0.151
E068 Brain BRN.ANT.CAUD 0.620 0.567 1 1 0.355 1 1 0.186 0.889 1 0.152 1 0.462 0.391
E069 Brain BRN.CING.GYR 0.850 0313 1 1 0.299 1 1 0.050 0.929 0513 0.289 1 0.727 0.313
E070 Brain BRN.GRM.MTRX 0.755 0.272 1 1 0.268 1 1 0.136 0.960 0.634 0.353 1 0.629 0.222
E071 Brain BRN.HIPP.MID 0.850 0411 1 1 0.395 1 1 0.014 0.605 0.483 0.356 1 0.503 0.350
E072 Brain BRN.INF.TMP 0.563 0.735 1 1 0.702 1 1 0.030 0475 1 0.343 1 0.378 0.533
E073 Brain BRN.DL.PRFRNTL.CRTX 0.248 0.586 1 1 1 1 1 0.309 0.514 0.349 0.255 1 0.543 0.484
E074 Brain BRN.SUB.NIG 1 0.352 1 1 0.659 1 0.062 0.004 0.600 1 0.242 1 0.452 0.147
E081 Brain BRN.FET.M 1 0.456 1 1 0.564 1 1 0.046 0.949 0.501 0.249 1 0.064 0.187
E082 Brain BRN.FET.F 0.187 0.584 1 1 0.646 1 1 0.043 0.956 0.712 0.410 1 0.112 0.126
E125 Brain BRN.NHA 1 0.703 1 1 0.800 1 0.373 0.523 0.903 0.408 0.313 1 0.250 0.281




Supplementary Table 21. Association of established susceptibility loci for BMI and extreme obesity with

BMI-unadjusted levels of leptin.

Per-allele
SNP Chr Position Nearest gene Effect  Other EAF (%) effecton P-value N
(bp, hg18) allele®  allele b
leptin

BMI associated loci

rs977747 1 47,457,264 TAL1 T G 38% 0.005 4.72E-01 32,086
rs657452 1 49,362,434 AGBL4 A G 39% 0.010 1.54E-01 29,453
rs11583200 1 50,332,407 ELAVL4 C T 39% 0.006 3.65E-01 32,153
rs3101336 1 72,523,773 NEGR1 C T 63% 0.009 1.86E-01 32,154
rs12566985 1 74,774,781 FPGT-TNNI3K G A 46% 0.010 1.05E-01 32,055
rs12401738 1 78,219,349 FUBP1 A G 33% 0.012 8.34E-02 32,119
rs11165643 1 96,696,685 PTBP2 T C 58% 0.014 2.63E-02 32,136
rs17024393 1 109,956,211 GNAT2 C T 4% 0.039 3.41E-02 30,500
rs543874 1 176,156,103 SEC16B G A 18% 0.009 2.89E-01 32,081
rs2820292 1 200,050,910 NAVi1 C A 54% 0.005 4.58E-01 29,470
rs13021737 2 622,348 TMEM18 G A 82% 0.028 1.13E-03 29,472
rs10182181 2 25,003,800 ADCY3 G A 46% 0.014 3.11E-02 32,141
rs11126666 2 26,782,315 KCNK3 A G 29% -0.001 8.75E-01 32,093
rs1016287 2 59,159,129 FLI30838 T C 28% 0.008 2.85E-01 29,472
rs11688816 2 62,906,552 EHBP1 G A 51% 0.008 1.88E-01 32,159
rs2121279 2 142,759,755 LRP1B T C 16% 0.004 6.94E-01 32,083
rs1460676 2 164,275,935 FIGN C T 18% 0.012 1.42E-01 32,143
rs1528435 2 181,259,207 UBE2E3 T C 64% 0.003 6.60E-01 32,093
rs17203016 2 207,963,763 CREB1 G A 19% 0.006 5.02E-01 32,113
rs7599312 2 213,121,476 ERBB4 G A 73% 0.003 6.79E-01 32,104
rs492400 2 219,057,996 USP37 C T 43% 0.006 3.17E-01 32,030
rs2176040 2 226,801,046 LOC646736 A G 36% 0.022 6.37E-04 32,157
rs6804842 3 25,081,441 RARB G A 56% 0.008 2.63E-01 29,468
rs2365389 3 61,211,502 FHIT C T 58% 0.021 1.56E-03 29,472
rs3849570 3 81,874,802 GBE1 A C 35% 0.004 5.08E-01 32,127
rs13078960 3 85,890,280 CADM2 G T 20% -0.002 7.98E-01 32,137
rs16851483 3 142,758,126 RASA2 T G 7% 0.022 8.53E-02 32,155
rs1516725 3 187,306,698 ETV5 C T 87% 0.000 9.83E-01 32,129
rs10938397 4 44,877,284 GNPDA2 G A 44% 0.020 4.11E-03 29,471
rs17001654 4 77,348,592 SCARB2 G C 16% 0.002 8.30E-01 29,467
rs13107325 4 103,407,732 SLC39A8 T C 8% 0.028 4.47E-02 31,320
rs11727676 4 145,878,514 HHIP T C 92% 0.003 8.51E-01 27,848
rs2112347 5 75,050,998 POC5 T G 62% 0.013 4.39E-02 32,050
rs7715256 5 153,518,086 GALNT10 G T 42% 0.000 9.49E-01 32,109
rs205262 6 34,671,142 Cé6orf106 G A 28% 0.001 9.43E-01 32,160
rs2033529 6 40,456,631 TDRG1 G A 29% 0.012 1.20E-01 29,470
rs2207139 6 50,953,449 TFAP2B G A 17% 0.020 1.42E-02 32,132




Per-allele

SNP Chr Position Nearest gene Effect Other EAF (%) effecton P-value N
(bp, hg18) allele®  allele b
leptin
rs9400239 6 109,084,356 FOXO03 C T 67% 0.019 8.22E-03 29,472
rs9374842 6 120,227,364 LOC285762 T ¢ 75% 0.013 7.72E-02 32,110
rs13201877 6 137,717,234 IFNGR1 G A 14% 0.017 6.65E-02 32,155
rs13191362 6 162,953,340 PARK2 A G 88% 0.010 3.22E-01 32,097
rs1167827 7 75,001,105 HIP1 G A 53% 0.008 2.48E-01 30,759
rs2245368 7 76,446,079 PMS2L11 C T 18% 0.001 9.49E-01 25,507
rs9641123 7 93,035,668 CALCR C G 42% 0.002 8.17E-01 29,469
rs6465468 7 95,007,450 ASB4 T G 30% 0.016 4.02E-02 29,468
rs17405819 8 76,969,139 HNF4G T C 70% 0.009 2.20E-01 29,472
rs16907751 8 81,538,012 ZBTB10 C T 95% -0.004 8.34E-01 29,472
rs2033732 8 85,242,264 RALYL C T 75% 0.007 3.83E-01 29,472
rs4740619 9 15,624,326 (C90rf93 T C 54% 0.006 3.83E-01 32,135
rs10968576 9 28,404,339 LINGO2 G A 32% 0.013 4.88E-02 32,156
rs6477694 9 110,972,163 EPB41L4B C T 36% 0.006 3.98E-01 32,154
rs1928295 9 119,418,304 TLR4 T C 54% 0.007 2.60E-01 32,121
rs10733682 9 128,500,735 LMX1B A G 48% 0.005 4.51E-01 32,153
rs7899106 10 87,400,884 GRID1 G A 5% 0.013 3.88E-01 32,118
rs17094222 10 102,385,430 HIF1AN C T 21% 0.018 3.28E-02 29,010
rs11191560 10 104,859,028 NT5C2 C T 9% -0.001 9.20E-01 32,121
rs7903146 10 114,748,339 TCF712 C T 71% 0.010 1.57E-01 32,160
rs4256980 11 8,630,515 TRIM66 G C 64% 0.007 2.68E-01 32,153
rs11030104 11 27,641,093 BDNF A G 79% 0.023 2.59E-03 32,127
rs2176598 11 43,820,854 HSD17B12 T C 26% 0.016 2.98E-02 29,472
rs3817334 11 47,607,569 MTCH2 T C 40% 0.021 9.25E-04 32,084
rs12286929 11 114,527,614 CADM1 G A 53% 0.013 5.06E-02 29,464
rs7138803 12 48,533,735 BCDIN3D A G 38% 0.011 1.03E-01 32,077
rs11057405 12 121,347,850 CLIP1 G A 91% 0.014 2.48E-01 30,525
rs12016871 13 26,915,782 MTIF3 T C 20% 0.003 7.01E-01 32,044
rs12429545 13 53,000,207 OLFM4 A G 14% 0.020 4.12E-02 32,148
rs9540493 13 65,103,705 MIR548X2 A G 44% 0.002 7.56E-01 26,915
rs1441264 13 78,478,920 MIR548A2 A G 62% 0.004 5.61E-01 31,317
rs10132280 14 24,998,019 STXBP6 C A 67% -0.003 7.15E-01 29,470
rs12885454 14 28,806,589 PRKD1 C A 65% 0.009 1.71E-01 31,861
rs11847697 14 29,584,863 PRKD1 T C 4% 0.039 2.48E-02 32,062
rs7141420 14 78,969,207 NRXN3 T C 54% 0.007 2.73E-01 32,058
rs3736485 15 49,535,902 DMXL2 A G 46% 0.007 3.03E-01 29,468
rs16951275 15 65,864,222 MAP2K5 T C 79% 0.021 7.47E-03 32,154
rs7164727 15 70,881,044 LOC100287559 T C 68% 0.009 1.74E-01 32,082




Per-allele

SNP Ch Position Nearest gene Effect  Other EAF (%) effecton P-value N
(bp, hg18) allele®  allele b
leptin

rs12446632 16 19,842,890 GPRC5B G A 87% 0.027 4.09E-03 32,157
rs2650492 16 28,240,912 SBK1 A G 30% 0.022 3.94E-03 32,156
rs3888190 16 28,796,987 ATP2A1 A C 39% 0.027 3.02E-05 32,157
rs4787491 16 29,922,838 INOSOE G A 49% 0.015 4.69E-02 22,925
rs9925964 16 31,037,396 KAT8 A G 61% 0.015 2.84E-02 29,471
rs2080454 16 47,620,091 CBLN1 C A 40% 0.003 6.23E-01 32,089
rs1558902 16 52,361,075 FTO A T 42% 0.033 2.32E-07 32,041
rs9914578 17 1,951,886 SMG6 G C 21% -0.008 2.81E-01 32,145
rs1000940 17 5,223,976  RABEP1 G A 32% 0.015 2.88E-02 32,157
rs12940622 17 76,230,166 RPTOR G A 58% 0.013 4.72E-02 32,149
rs1808579 18 19,358,886 (C180rf8 C T 54% 0.004 5.12E-01 32,155
rs7239883 18 38,401,669 LOC284260 G A 40% 0.014 2.87E-02 32,002
rs7243357 18 55,034,299 GRP T G 81% 0.006 4.73E-01 29,472
rs6567160 18 55,980,115 MC4R C T 23% 0.027 4.21E-04 32,057
rs17724992 19 18,315,825 PGPEP1 A G 75% -0.004 6.54E-01 28,856
rs29941 19 39,001,372 KCTD15 G A 67% 0.009 1.68E-01 32,160
rs2075650 19 50,087,459 TOMM40 A G 85% 0.025 1.55E-02 28,973
rs2287019 19 50,894,012 QPCTL C T 80% 0.014 1.32E-01 28,323
rs3810291 19 52,260,843 ZC3H4 A G 66% 0.008 2.75E-01 29,467
rs6091540 20 50,521,269 ZFP64 C T 74% 0.002 7.69E-01 29,472
rs2836754 21 39,213,610 ETS2 C T 59% 0.007 3.10E-01 29,468
Extreme obesity associated loci

rs11208659 1 65,751,868 LEPR C T 9% 0.026 2.18E-02 32,138
rs17381664 1 77,820,919 Z7zZ3 C T 37% 0.012 6.45E-02 32,113
rs17150703 8 9,783,208 MSRA A G 12% 0.006 5.51E-01 32,051
rs10508503 10 16,339,957 PTER C T 91% 0.029 2.37E-02 29,469
rs564343 11 65,651,742 PACS1 A G 41% 0.026 5.49E-01 840
rs11109072 12 96,425,401 RMST A C 6% -0.020 1.85E-01 29,472
rs7989336 13 95,815,549 HS6ST3 A G 51% 0.006 5.27E-03 32,077
rs1957894 14 60,977,864 PRKCH T G 9% -0.028 1.50E-02 32,129
rs2531995 16 3,953,468 ADCY9 T C 60% 0.015 3.57E-02 32,150
rs1424233 16 78,240,252 MAF A G 47% 0.000 9.87E-01 32,156
rs1805081 18 19,394,430 NPC1 A G 59% 0.002 8.15E-01 32,155
rs13041126 20 50,526,403 MRPS33P4 T C 73% 0.000 9.54E-01 32,145

Chr, chromosome; EAF, Effect allele frequency.

?The effect alleleis the allele associated with increased BMI and extreme obesity risk.

® Effects sizes are expressed for logarighmically transformed BMI-unadjusted leptin levels



Supplementary Table 22. Association of established susceptibility loci for WHRadjBMI with BMI-adjusted levels of leptin.

Men and women Men Women
SNP Chr Position Nearest gene Effect Other EAF (%) Per-allele Per-allele Per-allele
(bp, hg18) allele®  allele effect on effect on effect on
BMiadij P -value N BMladij P-value N BMiadij P-value N
Ieptin" Ieptinh Ieptinb
rs2645294 1 119,376,110 TBX15-WARS2 t c 58% 0.0001  9.84E-01 31,775 0.0071  3.93e-01 13,177 -0.0034 5.81E-01 18,598
rs905938 1 153,258,013 DCST2 t c 74% -0.0089 1.41E-01 31,247 0.0015  8.84E-01 12,894 -0.0148 4.53E-02 18,353
rs10919388 1 168,639,127 GORAB c a 72% 0.0010 8.46E-01 31,813 0.0013  8.87E-01 13,177 0.0008  9.09E-01 18,636
rs714515 1 170,619,613 DNM3-PIGC g a 43% 0.0000 9.99E-01 31,785 0.0063 4.38E-01 13,177 -0.0045 4.54E-01 18,608
rs2820443 1 217,820,132 LYPLALI t c 72% 0.0047 3.85E-01 31,776 0.0064 4.76E-01 13,177 0.0025  7.06E-01 18,599
rs1385167 2 66,054,152 MEIS1 g a 15% 0.0030 6.66E-01 31,702 0.0075 5.16E-01 13,176 0.0011  8.98E-01 18,526
rs10195252 2 165,221,337 GRB14-COBLL1 t c 60% -0.0187 1.76E-04 31,810 -0.0142  9.17E-02 13,175 -0.0217  4.41E-04 18,635
rs1569135 2 187,823,643 CALCRL a g 53% -0.0004  9.30E-01 31,814 0.0006 9.41E-01 13,176 -0.0015  7.97E-01 18,638
rs17819328 3 12,464,342 PPARG g t 44% -0.0046  3.81E-01 29,251 -0.0030 7.21E-01 13,174 -0.0052  4.43E-01 16,077
rs2276824 3 52,612,526 PBRMIic c g 43% 0.0021  6.94E-01 29,256 0.0009 9.20E-01 13,177 0.0043  5.36E-01 16,080
rs2371767 3 64,693,298 ADAMTS9 g c 71% 0.0040  4.89E-01 29,257 0.0077  4.04E-01 13,177 0.0025  7.31E-01 16,080
rs10804591 3 130,816,923 PLXND1 a [ 79% -0.0095 1.07E-01 31,811 -0.0097  3.35E-01 13,174 -0.0084  2.46E-01 18,637
rs17451107 3 158,280,303 LEKR1 t c 61% 0.0226 5.11E-05 29,257 0.0128 1.52E-01 13,177 0.0279 8.20E-05 16,080
rs3805389 4 56,177,507 NMU a g 28% 0.0025 6.42E-01 31,815 -0.0132  1.56E-01 13,177 0.0099  1.44E-01 18,639
rs9991328 4 89,932,144 FAMI3A t c 49% -0.0064 1.88E-01 31,812 -0.0145  7.83E-02 13,176 -0.0017  7.79E-01 18,636
rs303084 4 124,286,398 SPATA5-FGF2 a g 80% 0.0013 8.28E-01 31,813 0.0223 2.86E-02 13,175 -0.0088  2.44E-01 18,638
rs9687846 5 55,897,651 MAP3K1 a g 19% -0.0117  7.78E-02 29,256 -0.0102  3.35E-01 13,177 -0.0127  1.36E-01 16,079
rs1045241 5 118,757,185 TNFAIP3-HSD178B c t 71% -0.0043  451E-01 29,249 -0.0029 7.51E-01 13,173 -0.0052 4.81E-01 16,076
rs7705502 5 173,253,421 CPEB4 a g 33% -0.0105 4.36E-02 31,812 -0.0252  4.08E-03 13,177 -0.0021  7.38E-01 18,635
rs6556301 5 176,460,183 FGFR4 t g 35% 0.0043 4.28E-01 31,808 0.0085 3.57E-01 13,173 0.0023 7.33E-01 18,635
rs1294410 6 6,683,751 LY86 t c 63% -0.0135  1.18E-02 29,253 -0.0130 1.30E-01 13,175 -0.0123  7.10E-02 16,078
rs7759742 6 32,489,714 BTNL2 a t 51% -0.0101  5.42E-02 29,257 -0.0082  3.25E-01 13,177 -0.0121  6.90E-02 16,080
rs1776897 6 34,302,989 HMGA1 g t 8% -0.0082 4.61E-01 23,693 -0.0333  9.96E-02 9,339 0.0006  9.65E-01 14,355
rs1358980 6 43,872,529 VEGFA t c 47% 0.0068 2.30E-01 29,255 -0.0009  9.19E-01 13,176 0.0115 1.06E-01 16,079
rs1936805 6 127,493,809 RSPO3 t c 51% -0.0148  3.90E-03 29,235 -0.0065 4.25E-01 13,163 -0.0200  2.33E-03 16,072




Men and women Men Women
SNP Chr Position Nearest gene Effect  Other EAF (%) Per-allele Per-allele Per-allele
(bp, hg18) allele®  allele effect " b value N effect o pvalue N effect " pvalue N
BMiadj BMladj BMladj
Ieptin" Ieptinb Ieptinb
rs10245353 7 25,825,139 NFE2L3 a c 21% 0.0093 1.45E-01 29,254 0.0105 3.03E-01 13,176 0.0089 2.80E-01 16,077
rs1534696 7 26,363,764 SNX10 c a 44% -0.0032  5.42E-01 29,219 0.0019 8.26E-01 13,163 -0.0069  3.06E-01 16,056
rs7801581 7 27,190,296 HOXA11 t c 25% 0.0174 7.06E-03 29,254 0.0201 5.23E-02 13,177 0.0151 6.76E-02 16,078
rs7830933 8 23,659,269 NKX2-6 a g 76% 0.0017 7.66E-01 31,772 0.0007 9.45E-01 13,177 -0.0032  6.48E-01 18,595
rs12679556 8 72,676,782 MSC g t 25% -0.0093  9.63E-02 31,790 0.0005 9.58E-01 13,174 -0.0148  3.37E-02 18,616
rs10991437 9 106,775,741 ABCA1 a c 11% 0.0031 6.95E-01 30,920 0.0164 2.33E-01 12,378 -0.0035  7.21E-01 18,542
rs7917772 10 104,477,433 SFXN2 a g 62% 0.0016 7.46E-01 31,753 0.0086 3.12E-01 13,173 -0.0013  8.34E-01 18,580
rs11231693 11 63,619,188 MACRODI-VEGFI a g 6% 0.0106 3.42E-01 28,301 0.0123 4.89E-01 12,702 0.0095 5.05E-01 15,599
rs10842707 12 26,362,631 ITPR2-SSPN t [ 23% -0.0023  7.09E-01 29,257 0.0008 9.37E-01 13,177 -0.0043  5.85E-01 16,080
rs1443512 12 52,628,951 HOXC13 a c 24% -0.0022  6.92E-01 31,814 0.0065 4.88E-01 13,177 -0.0084  2.32E-01 18,637
rs4765219 12 123,006,063 CCDC92 c a 67% -0.0041  4.25E-01 31,794 -0.0106  2.27E-01 13,176 -0.0014  8.23E-01 18,618
rs8042543 15 29,495,555 KLF13 c t 78% 0.0178 9.48E-03 29,253 0.0271 1.41E-02 13,175 0.0117 1.78E-01 16,077
rs8030605 15 54,291,890 RFX7 a g 15% 0.0050 5.09E-01 31,791 0.0002 9.85E-01 13,173 0.0073 4.28E-01 18,618
rs1440372 15 64,820,205 SMAD6 c t 72% 0.0055 3.21E-01 31,782 0.0139 1.37E-01 13,176 0.0006 9.29E-01 18,606
rs2925979 16 80,092,291 CMIP t c 30% 0.0019 7.25E-01 31,807 -0.0072  4.32E-01 13,174 0.0057 3.95E-01 18,633
rs4646404 17 17,360,924 PEMT g a 66% -0.0080 1.74E-01 29,252 -0.0081  3.93E-01 13,175 -0.0078  2.97E-01 16,078
rs8066985 17 65,964,940 KCNJ2 a g 50% -0.0046  3.40E-01 31,734 -0.0032  7.01E-01 13,177 -0.0051  3.91E-01 18,557
rs12454712 18 58,996,864 BCL2 t [ 60% -0.0008  9.16E-01 25,401 -0.0208  7.87E-02 11,339 0.0138 1.49E-01 14,062
rs12608504 19 18,250,135 JUND a g 35% -0.0113  2.64E-02 31,810 -0.0123  1.49E-01 13,174 -0.0105 9.66E-02 18,636
rs4081724 19 38,516,786 CEBPA g a 86% -0.0105 1.90E-01 29,256 -0.0084 5.11E-01 13,177 -0.0111  2.81E-01 16,079
rs979012 20 6,571,374 BMP2 t [ 34% 0.0167 1.05E-03 31,698 0.0186 3.04E-02 13,175 0.0153 1.53E-02 18,523
rs224333 20 33,487,376 GDF5 g a 62% 0.0073 1.85E-01 29,257 0.0048 5.83E-01 13,177 0.0101 1.54E-01 16,080
rs6090583 20 44,992,238 EYA2 a g 49% -0.0177  5.27E-04 29,254 -0.0201  1.36E-02 13,174 -0.0154  1.85E-02 16,080
rs2294239 22 27,779,477 ZNRF3-KREMEN1 a g 59% -0.0061  2.22E-01 31,808 -0.0058 5.01E-01 13,173 -0.0068  2.73E-01 18,635

Chr, chromosome; EAF, Effect allele frequency.

° The effect allele is the allele associated with increased WHRadjBMI

® Effects sizes are expressed for logarighmically transformed leptin levels



Supplementary Table 23. Study-specific descriptive statistics of the participating studies.

Men Correlation Women Correlation
Body fat Leptin Leptin Body fat Leptin Leptin
Study percentage Leptin, vs. vs. percentage Leptin, vs. vs.
BMI, kg/m2 Height,cm Weight, kg (%) ng/ml BMI Fat% BMI, kg/m2 Height, cm (%) ng/ml BMI Fat%
mean SD mean SD mean SD mean SD mean SD mean SD mean SD mean SD mean SD mean SD
BLSA 250 727 13.0 275 43 1750 82 813 150 - - 149 156 0.63 - 137 680 141 280 53 1626 7.1 672 133 - - 383 47 070 -
BWHHS - - - - - - - - - - - - - - - 500 702 54 277 46 1586 6.1 695 120 - - 272 193 073 -
COLAUS 2250 535 108 270 3.8 1720 73 827 128 245 58 87 71 055 049 2676 53.7 10.7 250 46 1627 6.7 66.0 121 343 80 17.1 119 0.9 054
Ely Study 741 615 9.1 274 40 1742 67 831 133 266 52 96 84 065 055 854 608 93 273 54 1614 61 711 143 399 65 337 269 078 0.66
ERF 839 496 157 273 42 1748 72 833 137 268 71 246 295 064 075 1112 507 164 265 50 1619 65 695 134 388 7.6 749 651 0.8 073
FamHS 737 525 139 278 50 1770 70 875 173 269 82 85 7.0 0.80 062 768 528 13.1 281 69 1600 65 745 186 381 84 234 179 0.83 072
Fenland 610 445 73 276 39 1773 65 867 139 280 67 76 73 068 073 785 454 72 267 55 1637 62 715 152 376 7.6 239 204 079 0.76
FinRisk97 245 522 131 2695 39 1760 7.0 833 131 - - 64 55 0.67 - 275 59.1 106 263 47 1620 7.0 683 124 - - 196 149 0.76 -
GARP 38 601 79 274 32 1761 7.0 849 106 - - 54 67 011 - 202 584 70 274 53 1650 65 753 153 - - 92 86 039 -
GEMS cases 521 494 85 286 32 1774 69 902 121 - - 116 87 051 - 282 496 99 283 37 1626 58 749 107 245 122 036 -
GEMS controls 491 555 9.1 280 34 1774 66 881 128 - - 101 94 047 - 329 542 89 279 29 1625 6.1 737 97 215 12,6 0.26 -
GLACIER 601 511 80 261 36 1764 68 813 115 - - 46 34 070 - 391 510 80 255 41 1640 56 687 116 - - 129 82 069 -
GOOD 938 189 0.6 224 32 1820 70 739 116 171 73 7.7 86 045 062 - - - - - - - - - - - - - - -

GOYA Male 270 49.7 62 261 38 1786 60 835 132 217 81 48 35 073 084 - - - - - - -
H2000CASES 497 498 105 294 36 1750 70 911 122 253 54 115 100 050 0.63 494 531 114 297 48 1610 70 765 135 362 6.1 329 193 065 0.65
H2000CTRLS 488 483 101 253 3.0 1750 70 780 101 196 51 59 58 053 0.65 544 513 114 249 39 1610 70 652 102 296 65 191 150 067 073
HBCS 696 614 28 276 43 1770 60 863 144 238 6.0 137 16.6 044 048 909 616 3.0 278 51 1630 60 740 138 340 68 244 202 057 059
Health ABC 291 738 29 291 36 1735 69 878 129 326 45 133 86 041 049 414 734 27 282 41 1596 58 718 110 428 41 27.0 138 041 055

HERITAGE 242 367 150 267 49 1780 60 847 163 229 90 71 60 080 088 244 351 141 250 48 1630 60 669 136 299 99 183 135 078 0.77
InCHIANTI 418 66.1 158 27.1 34 1670 80 758 120 - - 66 7.8 0.59 - 542 681 154 272 46 1543 73 648 112 - - 174 153 056 -
Inter99 2869 465 7.8 267 40 1788 69 855 140 - - 46 52 061 - 2961 458 80 258 50 1660 63 710 144 - - 151 162 0.66 -
KORA-F3 797 629 101 282 38 - - - - 290 52 95 94 070 076 820 621 101 280 5.1 - - - - 384 68 307 261 0.78 079
KORA-F4 428 689 45 285 39 - - - - - - 107 122 066 - 412 687 42 289 50 - - - - - - 335 271 078 -
LLS 1033 599 67 257 3.0 - - - - - - 102 121 050 - 1226 587 67 251 39 - - - - - 291 248 067 -

LURIC 312 547 127 274 38 1767 70 854 129 - - 92 7.8 0.0 - 287 623 108 274 48 1626 66 724 136 - - 259 165 064 -
MESA 397 626 102 282 40 1768 69 881 142 - - 104 106 051 - 363 629 92 274 57 1628 65 729 162 - - 270 230 068 -




Study
BMI, kg/m2 Height, cm
n* mean SD mean SD mean SD
MICROS 470 455 159 261 39 1730 7.0
MrOS Sweden 919 753 3.2 262 35 1760 6.0
NHS T2D - - - - - - -
NHS CGEM - - - - - - -
PIVUS 474 701 02 27.0 37 1759 65
PROSPER 2475 750 33 266 36 1721 67
QFs 254 437 162 276 59 1726 638
RISC 156 447 83 26.0 35 1786 73
Rotterdam 482 661 51 267 28 1771 58
TwinsUK - - - - - - -
WGHS - - - - - - -
YFS 941 317 50 258 41 1800 7.0

Body fat

percentage
(%)

Weight, kg

mean SD mean
784 13.0 -
809 121 227

836 13.0 -

78.7 119 -
822 184 231
83.0 124 215
83.7 99 -

834 150 16.1

Leptin,
ng/ml

SD _mean SD

- 20 26
48 227 211
- 80 57
- 21 07
86 91 78
72 55 56
- 63 45
62 55 43

Correlation
Leptin Leptin
VS. vs.
BMI  Fat%

0.70 -
0.65 -
068 0.71
0.68 0.70

0.49 -

0.72 0.81

n*

627

1793
336
474

2673
329
157
486

2689
808

1144

mean
459
56.7
58.6
703
75.7
43.8
45.8
66.8
476
54.6

317

SD
16.5
6.9
6.5
0.2
34
171
79
6.0
125
74
5.0

BMI, kg/m2 Height, cm

mean
254
284
252
271
271
28.0
252
26.1
25.0
258

24.5

SD
5.3

5.9
4.7
49
4.7
8.1
4.5
4.1
4.5
5.0
4.6

mean

161.0

163.6
164.5
162.2
158.8
159.6
164.9
163.1
162.4
164.0

166.0

Sb
7.0

9.1
6.1
5.6
6.7
6.8
6.7
7.1
6.1
6.0
6.0

Weight, kg

mean

65.2

713
68.3
711
68.6
69.5
65.8
69.4

67.8

SD
13.2
195
15.1
131
127
206
13.2
11.9
12.2
145

133

Body fat
percentage
(%)

324

328

357

27.0

10.0
8.1

7.8

7.4

Leptin,
ng/ml

mean

7.0

28.1
220
19.4
31
257
209
21.1
17.0
23.0

15.8

5.7
0.8
189

175
127

10.2

Correlation
Leptin Leptin
VS, VS.
BMI  Fat%
r r

0.66 -
0.74 -
0.71 -
0.73 -
0.70 -
073 0.74
0.82 0.70
0.68 -
073 0.73
0.70 -
0.73 0.79

* number of the individuals included in the leptin analyses



Supplementary Table 24. Information on genotyping methods, quality control of SNPs, imputation, and

statistical analysis of the participating studies.

GENOTYPING IMPUTATION Association
Cohort Genotype Inclusion criteria SNPs that Imputation Inclusion criteria analyses
Platform calling Call pfor metQC software Imputation software
algorithm MAF rate* HWE criteria MAF quality**
BLSA Illumina 550K Beadstudio >1% 299% >10" 498,838 MACH >1% r2-hat >0.30 Merlinoffline
BWHHS 50K HumanCVD BeadChip GenCall >0% 295% > 10'7 50,000 - - - PLINK
Affymetrix GeneChip 5 . In-house
COLAUS K BRLMM 21% 270% >10 390,631 IMPUTE - proper-info>0.40
Human Mapping 500K Matlab code
Ely Study Illumina Metabochip GenCall >0% 290% >10° 149,302 - - - SAS
Illumina 300K and 370K; Beadstudio, > GenABEL/Prob
ERF umina SEO an cAASTUTIO 5 1% 2105 650,197  MACH 1%  r2-hatz030 CoABEWPrO
Affymetrix 250K blrmm 95.5% ABEL
Illumina 550K, 610K, and . y Imekin R
FamHS umina an BeadStudio  >1% >98% >10° 499,558  MACH -  r2-hat>0.30 mexin ¥
M Package in
Fenland Affymetrix SNP5.0 BRLMM >1% 290% >10° 362,055 IMPUTE  21% proper-info 20.40 SNPtest
FINRISK97 Illumina Human 610-Quad IHluminus >5% 295% >10° 554,988 MACH - r2-hat >0.30 ProbABEL
TASSOC
GARP study Illumina Human660W Genome studio >5% >98% >10% 510,865 IMPUTE  >5% proper-info >0.40 ﬁ] house
Affymetrix GeneChip " .
GEMS Human Mapping 500K BRLMM 21% >90% >10 357,170 IMPUTE  >1% proper-info >0.40 ProbABEL
GLACIER Illumina Metabochip Illuminus >0% 295% >10° 189,315 - - - SAS
GOOD Illumina 610K Bead Studio 21% 298% >10° 521,160 MACH 1% r2-hat >0.30 PLINK
Illumina H 610K-
GOYA Male Q;’:;'”a uman GencCall 21% 295% >107 545349  MACH 21%  r2-hat>0.30 R
H2000 CASES  lllumina Human610-Quad Illuminus >5% >95% >10° 555388 MACH - r2-hat >0.30 ProbABEL
H2000 CTRLS Illumina Human610-Quad Illuminus 25% 295% >10° 555,388 MACH - r2-hat >0.30 ProbABEL
HBCS Illumina Human670-Quad Illuminus >5% >95% >10° 533491 MACH - r2-hat >0.30 ProbABEL
Health ABC lllumina 1M GenomeStudio 21% 295% >10° 899,818 MACH >1% r2-hat >0.30 MACH2
Illumina H CNV370- IHumi
HERITAGE umina fuman umina . 1% >99% >10° 324,607  MACH  21%  r2-hat20.30 ProbABEL
Quad v3.0 Genome Studio
InCHIANTI Illumina 550K Beadstudio 21% 299% >10° 514,027 MACH >1% r2-hat >0.30 Merlinoffline
Inter99 Kasp Gfenotypi ng Assay (LGC KlusterCaller >1% =295% >0.005 8 - - - R
Genomics, UK)
Inter99 Illumina MetaboChip GencCall 21% 295% >10" 118,622 - - - PLINK/R
Affymetrix GeneChi
KORA-F3 Hu:::: '\r/::pp?:ge 50(')"’( BRLMM 21% 295% >10° 379392  IMPUTE - proper-info>040  SNPtest
KORA-F4 Affymetrix 6.0 (1000K) Birdseed2 - - - 909,622 IMPUTE - proper-info>0.40 SNPtest




GENOTYPING IMPUTATION Association
Cohort Genotype Inclusion criteria SNPs that Imputation Inclusion criteria analyses
Platform calling Call pfor metQC software Imputation software
algorithm MAF rate* HWE criteria MAF quality**
Illumina 660W-Quad, i 4 .
LLS lllumina OmniExpress Beadstudio 21% 295% >10 516,712 IMPUTE ~ 21% proper-info 20.40 QTassoc
LURIC Affymetrix 6.0 Birdseed v2 21% 298% >10" 686,195 MACH - r2-hat 20.30 QUICKTEST
MESA Affymetrix 6.0 Birdseedv1.33 >1% 295% >10° 881,666 IMPUTE2  21% proper-info20.40  SNPtest2
lllumina CNV370, lllumina . " GeneABEL,
MICROS Bead Studio >1% 298% >10 292,917 MACH 21% r2-hat 20.30
HumHap300v2 ProbABEL
MrOS Sweden [llumina 1M Bead Studio 21% =297% >10-4 739,447 MINIMAC 21% r2-hat 20.30 PLINK
NHS T2D Affymetrix 6.0 Birdseed >2% 295% >10" 704,409 MACH >2% r2-hat >0.30 ProbABEL
. Illumina
NHS CGEM Illumina HumanHap550 Beadstudio >1%  290% - 528,173 MACH >2% r2-hat 20.30 ProbABEL
M d Metabochi d
PIVUS O;ﬁeExprZ; ochipan GenCall 21% >95% >10° 738,879  IMPUTE 21% proper-info>0.40  SNPtest
>
PROSPER Illumina 660K Quad BeadStudio - 97.5% 10° 557,192 MACH 21% r2-hat 20.30 ProbABEL
. 0
Bead Studi
QFs Illumina 610-Quad chip Gzioty;r:; >1% 295% >10° 543173  MACH  >1%  r2-hat>0.30 GWAF
RISC Affymetrix 6.0 Birdseed >1%  298% >10% 747,423 MACH 21% r2_hat>0.30 MACH2QTL
SR::::::; lllumina HumanHap 550 BZ:S;C';‘T:" >1% 297.5% >10° 512,349 MACH . r2_hat>0.30 MACH2QTL
lllumina H Hap300+ 303,940
TwinsUK |||E$::: src:](ac:u:dp Mluminus  21% 297% >10° (apaoo) "MPUTE 1% properinfo>040  GenABEL
lllumina H Hap 300 IHumi
WGHS le:;'lzz umantiap sen d:tr:('j?j Ly 21% 290% >10° 3395%  MACH 21%  r2-hat2030 SAS
YFS Illumina Human 670-Quad IHluminus >5% 295% >10° 546,677 MACH - r2-hat >0.30 ProbABEL

* Call rate to exclude SNPs for which less than a certain percentage of individuals were successfully genotyped
** Imputation quality filter used during the meta-analysis (proper_info 2 0.40 for IMPUTE, r2-hat > 0.30 for MACH, or INFO > 0.8 for PLINK)



Supplementary Table 25. Primers used for qPCR.

Gene

Forward primer

Reverse primer

Housekeeping genes

Actb ex2-3
Rplp0 ex3-4
Gapdh ex2-3
Ppia ex2-3

Lep /Fto loci
Lep ex1-2

Fto ex1-2
Rpgrip1l ex4-5
Gckr locus

Ucn ex1-2
Ppmlg ex2-3
Fndc4 ex3-4
Zfp512 ex2-3
Mpv17 ex3-4
Nrbpl ex3-4
Gtf3c2 ex2-3
Ift172 ex13-14
Cedc121 ex1-1
Eif2b4 ex2-3
Gekr ex1-2
Gpnl ex2-3
Krtcap3 ex2-3
Supt7l ex2-3
Slcdalap ex1-2
Ccnl1 locus
Lekrl (short) ex2-3
Cenll ex1-2
Tiparp ex1-2
CoblI1 locus
Grb14 ex3-4
Cobll1 ex2-3
Slc38a11 ex3-4
Slc32a1 locus
Adig ex1-2
Slc32a1 ex1-2
Actr5 ex2-3
Ppplrl6b ex1-2
Additional primers
Pparg2 ex2-4

CGGGCTGTATTCCCCTCCAT
ACCTCCTTCTTCCAGGCTTTGG
CTGGAGAAACCTGCCAAGTATGATG
CTTCGAGCTGTTTGCAGACAAAGTT

CGAGGAATCGTTCTGCAAATCC
GGCGGCTTTAGTAGCAGCAT
CCAAACAGCAGCTCCAAGTCCAGGG

TTGCACTGGGCAGACACTCC
CCATGGAGGATGCTCACAACTG
GGGACGTTCCAGAAGGCAAC
GCAGAGGAGCACCAGGATCG
GGGGTCTCCAGCAACACCAG
CCTGGCCATGGATACAGAGGA
GGAAAGCCTCACCAGGTTGG
CATCAGCGTCCGTATCAATG
AGGCGCACTTCCAGTTCCTG
AGGAAAAGGGGGCAGACCAA
GCCAAGCACCAAGCGGTATC
CTGTGCATGAAGTCCCCTTT
TCATTTCTGTGGGTTCGGGACT
TTCCAGATCCGGCACAGTGA
CAGCACTCGGCTCTTTATCC

CCCATGCATGCCTTACCTGA
AGACGGATCTGCGCATCTTG
CGTTCGAAGGGCGGCTTG

TTGCCAGCTGTTGATCCTGAA
AGTGGTCCTGCCGGGAGATA
GCAAGCTGGATTTCCCTTGG

CGTGGCTTTGCTGCTGTTCTT
AGTTCGGGGGTCACGACAAA
GCGGCCTCATCATTTCATCC
ACCACCAGCTGCGGCTCT

TTTGAAAGAAGCGGTGAACCA

GGGCCTCGTCACCCACATAG
CGAAGGAGAAGGGGGAGATGTT
GAGACAACCTGGTCCTCAGTGTAGC
GGAGGAACCCTTATAGCCAAATCCT

GCCAGGTTAAGTGCAGCTATCACA
CCAAGTGTCTTCAAGCTCCTC
GAGCGTGGGTTGTACAGTTTCTGCTTC

AGCTGTGCCAAGAGCAGCAA
TTTGGCACAGTACAAGGCAACC
AGGCCCTGGTGGTGGTGTT
CGAGCCACTCAGGGAGTCCT
GGTGCCCGGGATTAAGTGGT
TCAAACACTGCACGGACCTT
CGGAAGGCTTTGAGGCCCTA
CCAATGTTGTAGCCACCAATC
ATCTGCCCCAGCTCCATCAG
CCTCCCAGCTGACTACCAGGTC
CGGGTCAGTGGGTTGGACTT
GTTTGGCCCAAGTCCATATT
CAGTCGTGGGCGAAGAAGGT
GGATTGTGGCGACTGCTTGA
TGCTGCTGTTTACGCAATTC

TGAAGAATTAGATAGCTGACGCCACA
GAACCGATGGAACAGCACCTG
CAGTCTGGCTCAGGTTCAGTGG

TCAGTTGGCAGCTCGTGGTC
GAGCACAGAGGAACACGAGCA
TCCAGAGAGGGCTCCTCCTTTT

CTCCAGGGCTCCCAGTTGAA
TAGGGTAGGCCCAGCACGAA
GCCAGCTGCCTGACTTCCTC
GAGCACAGGGGCTCCCAAG

CGAAGTTGGTGGGCCAGAAT




Supplementary Table 26. Imputation quality distribution for the leptin-associated loci.

Imputation quality

SNP Chr Pos Nearby gene 95% 75% 50% 25% 5%
rs1048750 7 127647399 LEP 1.00 1.00 0.95 0.93 0.91
rs780093 2 27596107 GCKR 1.00 1.00 1.00 1.00 0.94
rs900400 3 158281469 CCNL1 0.99 0.99 0.96 0.93 0.55
rs6071166 20 36766426 SLC32A1 0.98 0.95 0.94 0.92 0.88
rs6738627 2 165252696 COBLL1 1.00 0.99 0.98 0.96 091
rs8043757 16 52370951 FTO 1.00 1.00 1.00 0.99 0.94
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