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Supplementary Note 

Sex-biased expression at CETP locus: The sex-biased effect at the CETP locus on TC levels 

(Figure S11) is reflected in the eQTL signals; males show both a stronger GWAS signal and a 

stronger eQTL signal for gene CETP in Adipose Subcutaneous tissue.  

 

Figure S11. Sex-stratified association with TC (top) explained by a sex-stratified eQTL 

(bottom panels). Males (left) show a stronger GWAS and CETP eQTL signal compared to 

females (right). Sex-specific eQTL P-values have been computed on eQTL datasets of identical 

sample sizes. 

 

Sex-biased expression at UGT2B17 

The UGT2B17 locus shows a bimodal distribution of P-values. A look at this region 

shows the existence of a common copy number variation (CNV) in this region overlapping 

UGT2B17, with a frequency of the deletion allele being 33% in Europeans1. We hypothesize 

that the CNV could mediate, either fully, or partially the GWAS association at this signal. 

The CNV at this region (chr4:69373811-69491113) was not genotyped or imputed 

either in the GWAS cohorts, or in GTEx v8. SNPs in high LD with this CNV weren’t listed by 

GnomAD. Therefore, we studied eQTLs in GTEx v7 (a dataset with direct CNV calls) to study 

the regulatory effects of this CNV.  
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The lead CNV at this region is a significant eQTL (Figure S12) and shows significantly 

greater eQTL effect sizes in the liver in males (Figure S13); a decrease in copy number is 

associated with decreased levels of gene expression. Moreover, conditioning on this lead CNV 

decreases eQTL effects of the SNPs at this locus (Figure S14). While more data is necessary 

to pinpoint the true causal mechanism at this locus, these data point to the involvement of the 

CNV. 

 

Figure S12: Manhattan plot for UGT2B17 eQTLs in the liver in GTEx v7, including both 

SVSs (in salmon) and CNVs (in teal). A common CNV is one of the strongest eQTL signals 

at this locus. 
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Figure S13: Effect sizes in male (red) and females (blue) at chr4: locus for TC (labelled 

GWAS) for lead GWAS variant. Both CNVs and the lead CNV show significantly stronger 

eQTL effect sizes in males.   

 

 

Figure S14: Conditional eQTL analysis on UGT2B17 conditioning on top CNV in GTEx 

shows a reduction in signal at this locus, showing at least a partial mediation effect of the 

CNV on SNPs in this region.  
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sponsors (www.gckd.org). Furthermore, this study was partially funded by the H2020-IMI2 

consortium BEAt-DKD (Biomarker Enterprise to Attack Diabetic Kidney Disease; grant 

number: 115974). Whole-genome SNP microarray genotyping in the GCKD study was 

supported by Bayer Pharma Aktiengesellschaft (AG). 

 

Genetic Epidemiology Network of Arteriopathy 

Support for the Genetic Epidemiology Network of Arteriopathy (GENOA) was provided by 

the National Heart, Lung and Blood Institute (U01 HL054464, U01 HL054457, U01 
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HL054481, R01 HL087660, and R01 HL119443) of the National Institutes of Health. We 

would also like to thank the families that participated in the GENOA study. 

 

German MI Family Study 

Funding was received from the German Federal Ministry of Education and Research (BMBF) 

in the context of the e:Med program (e:AtheroSysMed and sysINFLAME), the FP7 European 

Union project CVgenes@target (261123) and a grant from the Fondation Leducq 

(CADgenomics: Understanding Coronary Artery Disease Genes, 12CVD02). 

 

Gene-Lifestyle Interactions and Complex Traits Involved in Elevated Disease Risk-V2 

European Research Council: CoG-2015_681742_NASCENT; Swedish Research Council; 

Novo Nordisk Foundation; European Diabetes Research Foundation; Swedish Heart Lung 

Foundation 

 

Generation Scotland 

Generation Scotland received core support from the Chief Scientist Office of the Scottish 

Government Health Directorates [CZD/16/6] and the Scottish Funding Council [HR03006] and 

is currently supported by the Wellcome Trust [216767/Z/19/Z]. Genotyping of the GS:SFHS 

samples was carried out by the Genetics Core Laboratory at the Edinburgh Clinical Research 

Facility, University of Edinburgh, Scotland and was funded by the Medical Research Council 

UK and the Wellcome Trust (Wellcome Trust Strategic Award “STratifying Resilience and 

Depression Longitudinally” (STRADL) Reference 104036/Z/14/Z). 

 

Genetic Overlap between Metabolic and Psychiatric traits/TEENAGE 
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Greek national funds through the Operational Program “Education and Lifelong Learning” of 

the National Strategic Reference Framework (NSRF)—Research Funding Program: 

Heracleitus II. Investing in knowledge society through the European Social Fund. This work 

was funded by the Wellcome Trust (098051). We thank all study participants and their families 

as well as all volunteers for their contribution in this study. We thank the Sample Management 

and Genotyping Facilities staff at the Wellcome Trust Sanger Institute for sample preparation, 

quality control and genotyping. We are grateful to Georgia Markou, Laiko General Hospital 

Diabetes Centre, Maria Emetsidou and Panagiota Fotinopoulou, Hippokratio General Hospital 

Diabetes Centre, Athina Karabela, Dafni Psychiatric Hospital, Eirini Glezou and Marios 
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Athens, and Danielle Walker, Wellcome Trust Sanger Institute. 

 

Genetic Regulation of Arterial Pressure In humans in the Community 

NJS holds an NIHR Senior Investigator award. 

 

Genomic Research Cohorts for CCMB Diabetes Study 

The work was supported by funding from Council of Scientific Industrial Research (CSIR), 

Ministry of Science and Technology, Government of India, New Delhi, INDIA and forms part 

of Network Project funds. We acknowledge the contribution of all the participants under the 

study and also of the members of GRC-Group at CSIR-Centre for Cellular and Molecular 

Biology, Hyderabad. INDIA. MA was supported by funds from Council of Scientific Industrial 

Research (CSIR), Ministry of Science and Technology, Government of India, New Delhi, 

INDIA. 
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GoDARTS 

We are grateful to all the participants in this study, the general practitioners, the Scottish School 

of Primary Care for their help in recruiting the participants, and to the whole team, which 

includes interviewers, computer and laboratory technicians, clerical workers, research 

scientists, volunteers, managers, receptionists, and nurses. The study complies with the 

Declaration of Helsinki. We acknowledge the support of the Health Informatics Centre, 

University of Dundee for managing and supplying the anonymised data and NHS Tayside, the 

original data owner. The Wellcome Trust United Kingdom Type 2 Diabetes Case Control 

Collection (GoDARTS) was funded by The Wellcome Trust (072960/Z/03/Z, 084726/Z/08/Z, 

084727/Z/08/Z, 085475/Z/08/Z, 085475/B/08/Z). MMcC was a Wellcome Investigator and 

NIHR Senior Investigator. This work was supported by: NIDDK (U01-DK105535) and 

Wellcome (090532, 098381, 106130, 203141, 212259) 

 

Genetics of Lipid Lowering and Diet Network (GOLDN) 

GOLDN biospecimens, baseline phenotype data, and intervention phenotype data were 

collected with funding from National Heart, Lung and Blood Institute (NHLBI) grant U01 

HL072524. Whole-genome sequencing in GOLDN was funded by NHLBI grant R01 

HL104135-04S1. 

 

Greek Recurrent Myocardial Infarction Cohort /NAFLD Study 

Work was supported by the British Heart Foundation (BHF) grant RG/14/5/30893 (P.D.) and 

forms part of the research themes contributing to the translational research portfolios of the 

Barts Biomedical Research Centre funded by the UK National Institute for Health Research 

(NIHR). O.G. has received funding from the British Heart Foundation (BHF) (FS/14/66/3129) 
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Healthy Aging in Neighborhoods of Diversity across the Life Span 

HANDLS is supported through the NIA Intramural Research Program Project Number 

AG000513 

 

Health 2006,2008,2010 

The Health2006 was financially supported by grants from the Velux Foundation; The Danish 

Medical Research Council, Danish Agency for Science, Technology and Innovation; The Aase 

and Ejner Danielsens Foundation; ALK-Abello A/S, Hørsholm, Denmark, and Research 

Centre for Prevention and Health, the Capital Region of Denmark. Health2008 was supported 

by the Timber Merchant Vilhelm Bang’s Foundation, the Danish Heart Foundation (Grant 

number 07-10-R61-A1754-B838-22392F), and the Health Insurance Foundation 

(Helsefonden) (Grant number 2012B233). 

 

Hellenic Isolated Cohorts MANOLIS and POMAK 

This work was funded by the Wellcome Trust (098051) and the European Research Council 

(ERC-2011-StG 280559-SEPI). The MANOLIS cohort is named in honour of Manolis 

Giannakakis, 1978-2010. We thank the residents of the Mylopotamos villages for taking part. 

 

Heinz Nixdorf Recall Study 

This work was supported by the Heinz Nixdorf Foundation; the German Research Council 

[projects SI 236/8-1, SI 236/9-1, ER 155/6-1, ER 155/6-2]. 

 

Health and Retirement Study 

HRS is supported by the National Institute on Aging (NIA U01AG009740). The genotyping 

was funded separately by the National Institute on Aging (RC2 AG036495, RC4 AG039029). 
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Johns Hopkins University. Genotyping quality control and final preparation of the data were 

performed by the Genetics Coordinating Center at the University of Washington and the School 

of Public Health at the University of Michigan. 

 

Hispanic Community Health Study/Study of Latinos 

The baseline examination of HCHS/SOL was carried out as a collaborative study supported by 

contracts from the NHLBI to the University of North Carolina (N01-HC65233), University of 

Miami (N01-HC65234), Albert Einstein College of Medicine (N01-HC65235), Northwestern 

University (N01-HC65236), and San Diego State University (N01-HC65237). The following 
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Craniofacial Research (NIDCR), National Institute of Diabetes and Digestive and Kidney 

Diseases (NIDDK), National Institute of Neurological Disorders and Stroke, and NIH Office 

of Dietary Supplements. The Genetic Analysis Center at the University of Washington was 

supported by NHLBI and NIDCR contracts (HHSN268201300005C AM03 and MOD03). 

Additional analysis support was provided by NIDDK grant 1R01DK101855-01, NHLBI grant 

N01HC65233, and AHA grant 13GRNT16490017. Genotyping efforts were supported by the 

NIH Department of Health and Human Services (HSN26220/20054C), National Center for 

Advancing Translational Science Clinical Translational Science Institute (UL1TR000124), and 

NIDDK Diabetes Research Center (DK063491). Kristin L. Young was supported by R21 

HL140419. Heather M Highland was funded by NHLBI training grant T32 HL007055, T32 

HL129982, ADA Grant #1-19-PDF-045, and R01HL142825. 
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The authors would like to thank the men and women participating in the HCS as well as all the 

staff, investigators and collaborators who have supported or been involved in the project to 

date. The cohort was supported by grants from the University of Newcastle Strategic Initiatives 

Fund, the Gladys M Brawn Senior Research Fellowship scheme; and the Vincent Fairfax 

Family Foundation, a private philanthropic trust. The Hunter Medical Research Institute 

provided media support during the initial recruitment of participants; and Dr Anne Crotty and 

Prof. Levi provided financial support towards freezing costs for the long-term storage of 

participant blood samples. 

 

HUNT Study 

The HUNT Study is a collaboration between the HUNT Research Centre (Faculty of Medicine 

and Health Sciences, NTNU, Norwegian University of Science and Technology), Nord-

Trøndelag County Council, Central Norway Regional Health Authority, and the Norwegian 

Institute of Public Health. The genotyping in HUNT was financed by the National Institutes of 

Health; University of Michigan; the Research Council of Norway; the Liaison Committee for 

Education, Research and Innovation in Central Norway; and the Joint Research Committee 

between St Olavs hospital and the Faculty of Medicine and Health Sciences, NTNU. 

 

Hypertension Genetic Epidemiology Network (HyperGEN + HyperGEN LVH) 

The Hypertension Genetic Epidemiology Network (HyperGEN) Study is part of the National 

Heart, Lung, and Blood Institute (NHLBI) Family Blood Pressure Program; collection of the 

data represented here was supported by grants U01 HL054472, U01 HL054473, U01 

HL054495, and U01 HL054509. The HyperGEN: Genetics of Left Ventricular Hypertrophy 
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Study was supported by NHLBI grant R01 HL055673 with whole-genome sequencing made 

possible by supplement -18S1. 

 

Hypertension Genetic Epidemiology Network (Axiom chip) 

The study was support by the National Institutes of Health, the National Heart, Lung, Blood 

Institute grant HL086718 

 

INdian DIabetes COnsortium 

The study was majorly supported by Council of Scientific and Industrial Research (CSIR), 

Government of India through CARDIOMED project Grant Number: BSC0122 provided to 

CSIR-Institute of Genomics and Integrative Biology. Study was also partially funded by 

Department of Science and Technology-PURSE-II (DST/SR/PURSE II/11) given to 

Jawaharlal Nehru University. We are very much thankful to the INdian DIabetes COnsortium 

(INDICO) and all the study participants who have participated in the study. 

 

Inter99 

The Inter99 was initiated by Torben Jørgensen (PI), Knut Borch-Johnsen (co-PI), Hans Ibsen 

and Troels F. Thomsen. The steering committee comprises the former two and Charlotta 

Pisinger. The study was financially supported by research grants from the Danish Research 

Council, the Danish Centre for Health Technology Assessment, Novo Nordisk Inc., Research 

Foundation of Copenhagen County, Ministry of Internal Affairs and Health, the Danish Heart 

Foundation, the Danish Pharmaceutical Association, the Augustinus Foundation, the Ib 

Henriksen Foundation, the Becket Foundation, and the Danish Diabetes Association. Novo 

Nordisk Foundation Center for Basic Metabolic Research is an independent Research Center, 

based at the University of Copenhagen, Denmark and partially funded by an unconditional 
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donation from the Novo Nordisk Foundation (www.cbmr.ku.dk) (Grant number 

NNF18CC0034900). 

 

Jackson Heart Study 

The Jackson Heart Study (JHS) is supported and conducted in collaboration with Jackson State 

University (HHSN268201800013I), Tougaloo College (HHSN268201800014I), the 

Mississippi State Department of Health (HHSN268201800015I) and the University of 

Mississippi Medical Center (HHSN268201800010I, HHSN268201800011I and 

HHSN268201800012I) contracts from the National Heart, Lung, and Blood Institute (NHLBI) 

and the National Institute on Minority Health and Health Disparities (NIMHD). The authors 

also wish to thank the staffs and participants of the JHS. The views expressed in this manuscript 

are those of the authors and do not necessarily represent the views of the National Heart, Lung, 

and Blood Institute; the National Institutes of Health; or the U.S. Department of Health and 

Human Services. 

 

The Johnston County Osteoarthritis Project 

The JoCoOA is supported in part by S043, S1734, & S3486 from the CDC/Association of 

Schools of Public Health; 5-P60-AR30701 & 5-P60-AR49465 from NIAMS/NIH, and U01 

DP003206 from the CDC 

 

Japan PGx Data Science Consortium 

The authors thank the Japan PGx Data Science Consortium (JPDSC) for kindly providing 

genotype and phenotype data. The JPDSC was comprised of six pharmaceutical companies in 

Japan, namely Astellas Pharma, Inc.; Daiichi Sankyo Co., Ltd.; Mitsubishi Tanabe Pharma 
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Corporation; Otsuka Pharmaceutical Co., Ltd.; Taisho Pharmaceutical Co., Ltd.; and Takeda 

Pharmaceutical Co., Ltd. 

 

Korea Association REsource 

The KARE cohort was supported by grants from Korea Centers for Disease Control and 

Prevention (4845–301, 4851–302, 4851–307) and an intramural grant from the Korea National 

Institute of Health (2019-NG-053-01). 

 

Korea Biobank Array project (KoGES) 

Genotype data were provided by the Collaborative Genome Program for Fostering New Post-

Genome Industry (3000–3031b). This study was supported by an intramural grant from the 

Korea National Institute of Health (2019-NG-053-02). 

 

KORA 

The KORA study was initiated and financed by the Helmholtz Zentrum München – German 

Research Center for Environmental Health, which is funded by the German Federal Ministry 

of Education and Research (BMBF) and by the State of Bavaria. KORA research has been 

supported within the Munich Center of Health Sciences (MC-Health), Ludwig-Maximilians-

Universität, as part of LMUinnovativ and is funded by the Bavarian State Ministry of Health 

and Care through the research project DigiMed Bayern (www.digimed-bayern.de). The 

German Center for Diabetes Research (DZD) was supported by the German Federal Ministry 

of Education and Research (BMBF). 

 

Korea National Diabetes Program 
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This study was supported by a grant from the Korea Healthcare Technology R&D Project, 

Ministry of Health and Welfare Republic of Korea (HI10C2020). 

 

Kangbuk Samsung Cohort Study (KSCS) 

This KSCS research was supported by the National Research Foundation of Korea (NRF) grant 

funded by the Korea government (MSIT) (NRF-2020R1A2C1012931) and by the Medical 

Research Funds from Kangbuk Samsung Hospital. We are thankful for the computing 

resources provided by the Global Science experimental Data hub Center (GSDC) Project and 

the Korea Research Environment Open NETwork (KREONET) of the Korea Institute of 

Science and Technology Information (KISTI). 

 

Kuwait Obesity Diabetes Genetic Program 

Kuwait Foundation for Advancement of Sciences is acknowledged for institutional funding. 

 

Leicester BIORESOURCE 

CPN is funded by the British Heart Foundation. NJS holds an NIHR Senior Investigator award. 

 

Long Life Family Study 

This work has been funded by the NIA grants, U01AG023746, U01AG023712, 

U01AG023749, U01AG023755, U01AG023744, and U19AG063893 

 

London Life Sciences Prespective Population Study 

The LOLIPOP study is supported by the National Institute for Health Research (NIHR) 

Comprehensive Biomedical Research Centre Imperial College Healthcare NHS Trust, the 

British Heart Foundation (SP/04/002), the Medical Research Council (G0601966, G0700931), 
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the Wellcome Trust (084723/Z/08/Z, 090532 & 098381) the NIHR (RP-PG-0407-10371), the 

NIHR Official Development Assistance (ODA, award 16/136/68), the European Union FP7 

(EpiMigrant, 279143) and H2020 programs (iHealth-T2D, 643774). We acknowledge support 

of the MRC-PHE Centre for Environment and Health, and the NIHR Health Protection 

Research Unit on Health Impact of Environmental Hazards. The work was carried out in part 

at the NIHR/Wellcome Trust Imperial Clinical Research Facility. The views expressed are 

those of the author(s) and not necessarily those of the Imperial College Healthcare NHS Trust, 

the NHS, the NIHR or the Department of Health. We thank the participants and research staff 

who made the study possible. JC is supported by the Singapore Ministry of Health’s National 

Medical Research Council under its Singapore Translational Research Investigator (STaR) 

Award (NMRC/STaR/0028/2017). 

 

Ludwigshafen Risk and Cardiovascular Health Study 

The LURIC study was supported by the 7th Framework Program (AtheroRemo, grant 

agreement number 201668 and RiskyCAD, grant agreement number 305739) of the European 

Union, the INTERREG IV Oberrhein Program (Project A28) with support from the European 

Regional Development Fund (ERDF) and the Wissenschaftsoffensive TMO, and European 

Union’s Horizon 2020 research and innovation programme under the ERA-Net Cofund action 

N° 727565 (OCTOPUS project) and the German Ministry of Education and Research (grant 

number 01EA1801A) 

 

Metabolic Syndrome in Men 

The METSIM study was funded by the Academy of Finland (grants no. 77299 and 124243). 
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This study was supported in Mexico by the Fondo Sectorial de Investigación en Salud y 

Seguridad Social (SSA/IMSS/ISSSTECONACYT, project 150352), Temas Prioritarios de 

Salud Instituto Mexicano del Seguro Social (2014-FIS/IMSS/PROT/PRIO/14/34). The authors 

would like to thank Araceli Méndez Padrón for technical support. In Canada, this research was 

enabled in part by support provided by Compute Ontario (www.computeontario.ca), WestGrid 

(www.westgrid.ca) and Compute Canada (www.compute.canada.ca). 

 

Million Veteran Program (MVP) 

This research is supported by funding from the Department of Veterans Affairs Office of 

Research and Development, Million Veteran Program Grant I01-BX003340 and I01-

BX003362. This publication does not represent the views of the Department of Veterans 

Affairs or the United States Government. A list of MVP investigators can be found in 

supplementary materials. 

 

Montreal Heart Institute Biobank 

We thank all participants and staff of the André and France Desmarais MHI Biobank. This 

work was funded by the Canadian Institutes of Health Research (PJT #156248), the Canada 

Research Chair Program, Genome Quebec and Genome Canada, and the Montreal Heart 

Institute Foundation. 

 

Mount Sinai BioMe Biobank 

The Mount Sinai BioMe Biobank has been supported by The Andrea and Charles Bronfman 

Philanthropies and in part by Federal funds from the NHLBI and NHGRI (U01HG00638001; 

U01HG007417; X01HL134588). We thank all participants in the Mount Sinai Biobank. We 

also thank all our recruiters who have assisted and continue to assist in data collection and 
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management and are grateful for the computational resources and staff expertise provided by 

Scientific Computing at the Icahn School of Medicine at Mount Sinai. 

 

MRC National Survey of Health and Development 

We thank NSHD study members who took part in the data collections for their continuing 

support. This work was supported by the UK Medical Research Council which provides core 

funding for the MRC National Survey of Health and Development (MC_UU_12019/06). 

 

Multi-Ethnic Study of Atherosclerosis  

MESA and the MESA SHARe projects are conducted and supported by the National Heart, 

Lung, and Blood Institute (NHLBI) in collaboration with MESA investigators. Support for 

MESA is provided by contracts 75N92020D00001, HHSN268201500003I, N01-HC-95159, 

75N92020D00005, N01-HC-95160, 75N92020D00002, N01-HC-95161, 75N92020D00003, 

N01-HC-95162, 75N92020D00006, N01-HC-95163, 75N92020D00004, N01-HC-95164, 

75N92020D00007, N01-HC-95165, N01-HC-95166, N01-HC-95167, N01-HC-95168, N01-

HC-95169, UL1-TR-000040, UL1-TR-001079, UL1-TR-001420. Also supported in part by 

the National Center for Advancing Translational Sciences, CTSI grant UL1TR001881, and the 

National Institute of Diabetes and Digestive and Kidney Disease Diabetes Research Center 

(DRC) grant DK063491 to the Southern California Diabetes Endocrinology Research Center. 

Funding for SHARe genotyping was provided by NHLBI Contract N02-HL-64278.  

Genotyping was performed at Affymetrix  (Santa Clara, California, USA) and the Broad 

Institute of Harvard and MIT (Boston, Massachusetts, USA) using the Affymetrix Genome-

Wide Human SNP Array 6.0. 
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This work was supported by the Major Project of the Ministry of Science and Technology of 

China (2017YFC0909701, 2016YFC1304903), the National Natural Science Foundation of 

China (81970684, 81700700), the Chinese Academy of Sciences (ZDBS-SSW-DQC-02, 

KSCX2-EW-R-10, KJZD-EW-L14-2-2) and Shanghai Municipal Science and Technology 

Major Project (2017SHZDZX01) 

 

The Nagahama Prospective Cohort for Comprehensive Human Bioscience (the 

Nagahama Study) 

This work was supported by a university grant, Center of Innovation Program, Global 

University Project, and a Grant-in-Aid for Scientific Research (25293141, 26670313, 

26293198, 17H04182, 17H04126, 17H04123, 18K18450) from the Ministry of Education, 

Culture, Sports, Science and Technology of Japan; Practical Research Project for 

Rare/Intractable Diseases (ek0109070, ek0109283, ek0109196, ek0109348), Research and 

Development Grants for Dementia (dk0207006, dk0207027), Program for an Integrated 

Database of Clinical and Genomic Information (kk0205008), Practical Research Project for 

Lifestyle-related Diseases including Cardiovascular Diseases and Diabetes Mellitus 

(ek0210066, ek0210096, ek0210116), Research Program for Health Behavior Modification by 

Utilizing IoT (le0110005, le0110013), and Research and Development Grants for Longevity 

Science (dk0110040) from the Japan Agency for Medical Research and Development 

(AMED); Takeda Medical Research Foundation, Mitsubishi Foundation, Daiwa Securities 

Health Foundation, and Sumitomo Foundation. 

 

Nijmegen Biomedical Study 

The Nijmegen Biomedical Study is a population-based survey conducted at the Department for 

Health Evidence and the Department of Laboratory Medicine of the Radboud university 
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medical center. Principal investigators of the Nijmegen Biomedical Study are L.A.L.M. 

Kiemeney, A.L.M. Verbeek, D.W. Swinkels en B. Franke 

 

The Netherlands Epidemiology of Obesity Study 

The authors of the NEO study thank all individuals who participated in the Netherlands 

Epidemiology in Obesity study, all participating general practitioners for inviting eligible 

participants and all research nurses for collection of the data. We thank the NEO study group, 

Pat van Beelen, Petra Noordijk and Ingeborg de Jonge for the coordination, lab and data 

management of the NEO study. The genotyping in the NEO study was supported by the Centre 

National de Génotypage (Paris, France), headed by Jean-Francois Deleuze. The NEO study is 

supported by the participating Departments, the Division and the Board of Directors of the 

Leiden University Medical Center, and by the Leiden University, Research Profile Area 

Vascular and Regenerative Medicine. Dennis Mook-Kanamori is supported by Dutch Science 

Organization (ZonMW-VENI Grant 916.14.023). 

 

Northern Ireland Cohort for Longitudinal Study of Ageing 

The analysis of molecular biomarkers for NICOLA’s Wave 1 was funded by the Economic and 

Social Research Council, award reference ES/L008459/1. Generic analysis of data was 

supported by ESRC (ES/L008459/1) and the Science Foundation Ireland-Department for the 

Economy (SFI-DfE) Investigator Program Partnership Award (15/IA/3152). We are grateful to 

all the participants of the NICOLA Study, and the whole NICOLA team, which includes 

nursing staff, research scientists, clerical staff, computer and laboratory technicians, managers 

and receptionists. The Atlantic Philanthropies, the Economic and Social Research Council, the 

UKCRC Centre of Excellence for Public Health Northern Ireland, the Centre for Ageing 

Research and Development in Ireland, the Office of the First Minister and Deputy First 
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Minister, the Health and Social Care Research and Development Division of the Public Health 

Agency, the Wellcome Trust/Wolfson Foundation and Queen’s University Belfast provide core 

financial support for NICOLA. The authors alone are responsible for the interpretation of the 

data and any views or opinions presented are solely those of the authors and do not necessarily 

represent those of the NICOLA Study team. 

 

Netherlands Twin Register 

Funding was obtained from the Netherlands Organization for Scientific Research (NWO) and 

The Netherlands Organisation for Health Research and Development (ZonMW) grants 904-

61-090, 985-10-002, 904-61-193,480-04-004, 400-05-717, Addiction-31160008, 016-115-

035, 400-07-080, Middelgroot-911-09-032, NWO-Groot 480-15-001/674, Center for Medical 

Systems Biology (CSMB, NWO Genomics), NBIC/BioAssist/RK(2008.024), Biobanking and 

Biomolecular Resources Research Infrastructure (BBMRI –NL, 184.021.007 and 

184.033.111), X-Omics 184-034-019; Spinozapremie (NWO- 56-464-14192), KNAW 

Academy Professor Award (PAH/6635) and University Research Fellow grant (URF) to DIB; 

Amsterdam Public Health research institute (former EMGO+) , Neuroscience Amsterdam 

research institute (former NCA) ; the European Community's Fifth and Seventh Framework 

Program (FP5- LIFE QUALITY-CT-2002-2006, FP7- HEALTH-F4-2007-2013, grant 01254: 

GenomEUtwin, grant 01413: ENGAGE ; the European Research Council (ERC Starting 

284167, ERC Consolidator 771057, ERC Advanced 230374), Rutgers University Cell and 

DNA Repository (NIMH U24 MH068457-06), the National Institutes of Health (NIH, 

R01D0042157-01A1, MH081802, DA018673, R01 DK092127-04, Grand Opportunity grants 

1RC2 MH089951); the Avera Institute for Human Genetics, Sioux Falls, South Dakota (USA). 

Part of the genotyping and analyses were funded by the Genetic Association Information 

Network (GAIN) of the Foundation for the National Institutes of Health. Computing was 
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supported by NWO through grant 2018/EW/00408559, BiG Grid, the Dutch e-Science Grid 

and SURFSARA. 

 

Ogliastra Genetic Park 

The study was supported by grant from the Italian Ministry of Education, University and 

Research (MIUR) n°: 5571/DSPAR/2002. We express our gratitude to all the study participants 

for their contributions and to the municipal administrations for their economic and logistic 

support. 

 

Orkney Complex Disease Study 

The Orkney Complex Disease Study (ORCADES) was supported by the Chief Scientist Office 

of the Scottish Government (CZB/4/276, CZB/4/710), a Royal Society URF to J.F.W., the 

MRC Human Genetics Unit quinquennial programme “QTL in Health and Disease”, Arthritis 

Research UK and the European Union framework program 6 EUROSPAN project (contract 

no. LSHG-CT-2006-018947). DNA extractions were performed at the Edinburgh Clinical 

Research Facility, University of Edinburgh. We would like to acknowledge the invaluable 

contributions of the research nurses in Orkney, the administrative team in Edinburgh and the 

people of Orkney. 

 

Osteoporosis Fractures in Men, The Gothenburg Study 

MrOS in Sweden is supported by the Swedish Research Council, the Swedish Foundation for 

Strategic Research, the ALF/LUA research grant in Gothenburg, the Lundberg Foundation, the 

Knut and Alice Wallenberg Foundation, the Torsten Soderberg Foundation, and the Novo 

Nordisk Foundation. 
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This work was supported by the British Heart Foundation (RG/17/1/32663) 

 

Penn Medicine BioBank 

We acknowledge the Penn Medicine BioBank (PMBB) for providing data and thank the 

patient-participants of Penn Medicine who consented to participate in this research program. 

We would also like to thank the Penn Medicine BioBank team and Regeneron Genetics Center 

for providing genetic variant data for analysis. The PMBB is approved under IRB protocol# 

813913 and supported by Perelman School of Medicine at University of Pennsylvania 
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CT- 2007-037273), AstraZeneca, the Swedish Research Council, the Knut and Alice 
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830 Chalkstone Avenue, Providence, RI 02908 

- Richard Roudebush VA Medical Center (Suthat Liangpunsakul, M.D., M.P.H.) 

1481 West 10th Street, Indianapolis, IN 46202 

- Salem VA Medical Center (Kris Ann Oursler, M.D.) 

1970 Roanoke Blvd, Salem, VA 24153 
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- San Francisco VA Health Care System (Mary Whooley, M.D.) 

4150 Clement Street, San Francisco, CA 94121 

- South Texas Veterans Health Care System (Sunil Ahuja, M.D.) 

7400 Merton Minter Boulevard, San Antonio, TX 78229 

- Southeast Louisiana Veterans Health Care System (Joseph Constans, Ph.D.) 

2400 Canal Street, New Orleans, LA 70119 

- Southern Arizona VA Health Care System (Paul Meyer, M.D., Ph.D.) 

3601 S 6th Avenue, Tucson, AZ 85723 

- Sioux Falls VA Health Care System (Jennifer Greco, M.D.) 

2501 W 22nd Street, Sioux Falls, SD 57105 

- St. Louis VA Health Care System (Michael Rauchman, M.D.) 

915 North Grand Blvd, St. Louis, MO 63106 

- Syracuse VA Medical Center (Richard Servatius, Ph.D.) 

800 Irving Avenue, Syracuse, NY 13210 

- VA Eastern Kansas Health Care System (Melinda Gaddy, Ph.D.) 

4101 S 4th Street Trafficway, Leavenworth, KS 66048 

- VA Greater Los Angeles Health Care System (Agnes Wallbom, M.D., M.S.) 

11301 Wilshire Blvd, Los Angeles, CA 90073 

- VA Long Beach Healthcare System (Timothy Morgan, M.D.) 

5901 East 7th Street Long Beach, CA 90822 

- VA Maine Healthcare System (Todd Stapley, D.O.) 

1 VA Center, Augusta, ME 04330 

- VA New York Harbor Healthcare System (Scott Sherman, M.D., M.P.H.) 

423 East 23rd Street, New York, NY 10010 

- VA Pacific Islands Health Care System (George Ross, M.D.) 
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459 Patterson Rd, Honolulu, HI 96819 

- VA Palo Alto Health Care System (Philip Tsao, Ph.D.) 

3801 Miranda Avenue, Palo Alto, CA 94304-1290 

- VA Pittsburgh Health Care System (Patrick Strollo, Jr., M.D.) 

University Drive, Pittsburgh, PA 15240 

- VA Puget Sound Health Care System (Edward Boyko, M.D.) 

1660 S. Columbian Way, Seattle, WA 98108-1597 

- VA Salt Lake City Health Care System (Laurence Meyer, M.D., Ph.D.) 

500 Foothill Drive, Salt Lake City, UT 84148 

- VA San Diego Healthcare System (Samir Gupta, M.D., M.S.C.S.) 

3350 La Jolla Village Drive, San Diego, CA 92161 

- VA Sierra Nevada Health Care System (Mostaqul Huq, Pharm.D., Ph.D.) 

975 Kirman Avenue, Reno, NV 89502 

- VA Southern Nevada Healthcare System (Joseph Fayad, M.D.) 

6900 North Pecos Road, North Las Vegas, NV 89086 

- VA Tennessee Valley Healthcare System (Adriana Hung, M.D., M.P.H.) 

1310 24th Avenue, South Nashville, TN 37212 

- Washington DC VA Medical Center (Jack Lichy, M.D., Ph.D.) 

50 Irving St, Washington, D. C. 20422 

- W.G. (Bill) Hefner VA Medical Center (Robin Hurley, M.D.) 

1601 Brenner Ave, Salisbury, NC 28144 

- White River Junction VA Medical Center (Brooks Robey, M.D.) 

163 Veterans Drive, White River Junction, VT 05009 

- William S. Middleton Memorial Veterans Hospital (Robert Striker, M.D., Ph.D.) 

2500 Overlook Terrace, Madison, WI 53705 


