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.

200 GWAS, males - GWAS, femnales

-log10(P-value)

56500000 56750000 57000000 57250000 57500000
Position on chromosome 16

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 Europeans®. 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 GTEXx 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
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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.
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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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Supplementary Acknowledgements by Cohort:

Africa America Diabetes Mellitus

The authors would like to gratefully acknowledge the AADM collaborators, including Olufemi
Fasanmade, Thomas Johnson, Johnnie Oli, Godfrey Okafor, Benjamin A. Eghan Jr., Kofi
Agyenim-Boateng, Clement Adebamowo, Albert Amoah, Joseph Acheampong, and Duncan
Ngare (deceased). This project was supported by the Intramural Research Program of the
National Human Genome Research Institute of the National Institutes of Health (NIH) through
the Center for Research on Genomics and Global Health (CRGGH). The CRGGH is also
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Office of the Director at the NIH (Z01HG200362). Support for participant recruitment and
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the German Research Foundation (DFG) — Project-1D 387509280 — SFB 1350 (to Iris M. Heid).

Anglo-Scandinavian Cardiac Outcomes Trial

This work was funded by the National Institutes for Health Research (NIHR) as part of the
portfolio of translational research of the NIHR Barts Biomedical Research Unit and the NIHR
Biomedical Research Centre at Imperial College, the International Centre for Circulatory
Health Charity and the Medical Research Council through G952010. We thank all ASCOT
trial participants, physicians, nurses, and practices in the participating countries for their
important contribution to the study. The study was investigator-led and was conducted,
analyzed, and reported independently of Pfizer who funded the trial. JR acknowledges support
by the People Programme of the European Union’s Seventh Framework Programme grant n°

608765 and Marie Sklodowska-Curie grant n° 786833.

Athero-Express Biobank Study

Claudia Tersteeg, Krista den Ouden, Mirjam B. Smeets, and Loes B. Collé are graciously
acknowledged for their work on the DNA extraction. Astrid E.M.W. Willems, Evelyn Velema,
Kristy M. J. Vons, Sara Bregman, Timo R. ten Brinke, Sara van Laar, Louise M. Catanzariti,
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Boltjes, Petra H. Homoed-van der Kraak, and Aryan Vink are graciously acknowledged for
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Athero-Express Biobank Study; without you these kinds of studies would not be possible.
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Atherosclerosis Risk in Communities Study
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Federal funds from the National Heart, Lung, and Blood Institute, National Institutes of Health,
Department of Health and Human Services (contract numbers HHSN268201700001I,
HHSN2682017000021, HHSN268201700003l, HHSN2682017000041 and
HHSN2682017000051), RO1HL087641, RO1HL059367 and RO1HL086694; National Human
Genome Research Institute contract U01HG004402; and National Institutes of Health contract
HHSN268200625226C. The authors thank the staff and participants of the ARIC study for their
important contributions. Infrastructure was partly supported by Grant Number UL1RR025005,
a component of the National Institutes of Health and NIH Roadmap for Medical Research. Paul

S. de Vries was supported by American Heart Association grant number 18CDA34110116.

Austrian Stroke Prevention Study/Austrian Stroke Prevention Family Study

The authors thank the staff and the participants for their valuable contributions. We thank Birgit
Reinhart for her long-term administrative commitment, Elfi Hofer for the technical assistance
at creating the DNA bank, Ing. Johann Semmler and Anita Harb for DNA sequencing and DNA
analyses by TagMan assays and Irmgard Poelzl for supervising the quality management
processes after ISO9001 at the biobanking and DNA analyses.

The Medical University of Graz and the Steiermarkische Krankenanstaltengesellschaft support
the databank of the ASPS/ASPS-Fam. The research reported in this article was funded by the
Austrian Science Fund (FWF) grant numbers P1904, P20545-P05 and P13180 and supported
by the Austrian National Bank Anniversary Fund, P15435 and the Austrian Ministry of Science
under the aegis of the EU Joint Programme-Neurodegenerative Disease Research (JPND)-

www.jpnd.eu.
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Avon Longitudinal Study of Parents and Children (ALSPAC)

Pregnant women resident in Avon, UK with expected dates of delivery 1st April 1991 to 31st
December 1992 were invited to take part in the study. The initial number of pregnancies
enrolled is 14,541 (for these at least one questionnaire has been returned or a “Children in
Focus” clinic had been attended by 19/07/99). Of these initial pregnancies, there was a total of
14,676 foetuses, resulting in 14,062 live births and 13,988 children who were alive at 1 year of
age. When the oldest children were approximately 7 years of age, an attempt was made to
bolster the initial sample with eligible cases who had failed to join the study originally. As a
result, when considering variables collected from the age of seven onwards (and potentially
abstracted from obstetric notes) there are data available for more than the 14,541 pregnancies
mentioned above. The number of new pregnancies not in the initial sample (known as Phase |
enrolment) that are currently represented on the built files and reflecting enrolment status at
the age of 24 is 913 (456, 262 and 195 recruited during Phases Il, I1l and IV respectively),
resulting in an additional 913 children being enrolled. The phases of enrolment are described
in more detail in the cohort profile paper and its update. The total sample size for analyses
using any data collected after the age of seven is therefore 15,454 pregnancies, resulting in
15,589 foetuses. Of these 14,901 were alive at 1 year of age. Please note that the study website
contains details of all the data that is available through a fully searchable data dictionary and
variable search tool" and reference the following webpage:

http://www.bristol.ac.uk/alspac/researchers/our-data/. Ethical approval for the ALSPAC study

was obtained from the ALSPAC Ethics and Law Committee and the Local Research Ethics
Committees. Analysis of data related to lipid traits was approved by the ALSPAC study
executive. Informed consent for the use of data collected via questionnaires and clinics was
obtained from participants following the recommendations of the ALSPAC Ethics and Law

Committee at the time.
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NJT is a Wellcome Trust Investigator (202802/Z/16/2), is the Pl of the Avon Longitudinal
Study of Parents and Children (MRC & WT 217065/Z/19/Z), is supported by the University of
Bristol NIHR Biomedical Research Centre (BRC-1215-2001), the MRC Integrative
Epidemiology Unit (MC_UU_00011) and works within the CRUK Integrative Cancer
Epidemiology Programme (C18281/A19169). SH is supported by the UK National Institute for
Health Research Academic Clinical Fellowship. REM is a member of programme 1 at the MRC
Integrative Epidemiology Unit at the University of Bristol funded by the MRC

(MC_UU_00011/1)

AWI-Gen Collaborative Centre

The AWI-Gen Collaborative Centre is funded by the National Human Genome Research
Institute (NHGRI), Office of the Director (OD), Eunice Kennedy Shriver National Institute of
Child Health & Human Development (NICHD), the National Institute of Environmental Health
Sciences (NIEHS), the Office of AIDS research (OAR) and the National Institute of Diabetes
and Digestive and Kidney Diseases (NIDDK), of the National Institutes of Health (NIH) under

award number U54HG006938 and its supplements, as part of the H3Africa Consortium.

The Beijing Atherosclerosis Study
This work was supported by the CAMS Innovation Fund for Medical Sciences (grants 2019-

12M-2-003, 2016-12M-1-009, 2017-12M-1-004, and 2016-12M-1-011).

BioBank Japan
We acknowledge the staff of the BBJ for their outstanding assistance. This research was

supported by the Tailor-Made Medical Treatment Program (BBJ) of the Ministry of Education,
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Culture, Sports, Science and Technology (MEXT), the Japan Agency for Medical Research

and Development (AMED) under grant number JP17km0305002.

British 1958 birth cohort

We acknowledge use of phenotype and genotype data from the British 1958 Birth Cohort DNA
collection, funded by the Medical Research Council grant GO000934 and the Wellcome Trust
grant 068545/Z/02. Genotyping for the B58C-WTCCC subset was funded by the Wellcome
Trust grant 076113/B/04/Z. The B58C-T1DGC genotyping utilized resources provided by the
Type 1 Diabetes Genetics Consortium, a collaborative clinical study sponsored by the National
Institute of Diabetes and Digestive and Kidney Diseases (NIDDK), National Institute of
Allergy and Infectious Diseases (NIAID), National Human Genome Research Institute
(NHGRI), National Institute of Child Health and Human Development (NICHD), and Juvenile
Diabetes Research Foundation International (JDRF) and supported by U01 DK062418. B58C-
T1DGC GWAS data were deposited by the Diabetes and Inflammation Laboratory, Cambridge
Institute for Medical Research (CIMR), University of Cambridge, which is funded by Juvenile
Diabetes Research Foundation International, the Wellcome Trust and the National Institute for
Health Research Cambridge Biomedical Research Centre; the CIMR is in receipt of a
Wellcome Trust Strategic Award (079895). The B58C-GABRIEL genotyping was supported
by a contract from the European Commission Framework Programme 6 (018996) and grants

from the French Ministry of Research.

British Genetics of Hypertension Trial
This work was funded by the Medical Research Council of Great Britain (grant number:
(G9521010D). The BRIGHT study is extremely grateful to all the patients who participated in

the study and the BRIGHT nursing team. This work forms part of the research themes
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contributing to the translational research portfolio for the NIHR Barts Cardiovascular
Biomedical Research Unit. The funders had no role in study design, data collection and

analysis.

CAGE-KING

The KING Study was supported in part by Grants-in-Aid from MEXT (nos. 24390169,
16H05250, 25293144, 15K19242, 16H06277, 19K19434, 20K10514) as well as by a grant
from the Funding Program for Next-Generation World-Leading Researchers (NEXT Program,

no. LS056)

CARDIOGENICS

The main sponsor of Cardiogenics was the EU (LSHM-CT-2006-037593). This 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)

Cardiovascular Health Study

This CHS research was supported by NHLBI contracts HHSN268201200036C,
HHSN268200800007C, HHSN268201800001C, NO1HC55222, NO1HC85079,
NO1HC85080, NO1HC85081, NO1HC85082, NO1HC85083, NO1HC85086,
75N92021D00006; and NHLBI grants U01HL080295, RO1HLO087652, RO1HL105756,
RO1HL103612, RO1HL120393, and UO1HL130114 with additional contribution from the
National Institute of Neurological Disorders and Stroke (NINDS). Additional support was
provided through R0O1AG023629 from the National Institute on Aging (NIA). A full list of

principal CHS investigators and institutions can be found at CHS-NHLBI.org. The provision
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of genotyping data was 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. The content is solely the responsibility of the authors

and does not necessarily represent the official views of the National Institutes of Health.

The China Atherosclerosis Study
This work was supported by the National Key R&D Program of China (2018YFE0115300,
2017YFC0908401,2017YFC0211703 and 2016YFC0206503) and the National Science

Foundation of China (grants 81773537, 91857118, and 91439202).

China Kadoorie Biobank

China Kadoorie Biobank particularly acknowledges the participants, project staff in Beijing
and Oxford and at the 10 regional CKB centers, and the China National Centre for Disease
Control and Prevention (CDC) and its regional offices for assisting with the fieldwork. The
CKB baseline survey and first re-survey were supported by the Kadoorie Charitable
Foundation, Hong Kong. Long-term follow-up and data collection were supported by the
Wellcome Trust, UK (212946/2/18/Z, 202922/Z/16/Z, 104085/2/14/Z, 088158/Z2/09/Z), the
National Key Research and Development Program of China (2016YFC0900500,
2016YFC0900501, 2016 YFC0900504, 2016 YFC1303904) and the National Natural Science
Foundation of China (91846303, 81941018, 91843302, 81390540). DNA extraction and
genotyping was supported by GlaxoSmithKline and the UK Medical Research Council (MC-
PC-13049, MC-PC-14135). The project is supported by core funding to the Clinical Trial
Service Unit and Epidemiological Studies Unit at Oxford University from the UK Medical

Research Council (MC_UU_00017/1, MC_UU_12026/2, MC_U137686851), Cancer
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Research UK (C16077/A29186, C500/A16896) and the British Heart Foundation
(CH/1996001/9454). Dr Holmes is supported by a British Heart Foundation Intermediate

Clinical Research Fellowship (FS/18/23/33512).

China Health and Nutrition Survey

This research uses data from China Health and Nutrition Survey (CHNS). We are grateful to
research grant funding from the National Institute for Health (NIH), the Eunice Kennedy
Shriver National Institute of Child Health and Human Development (NICHD) for R0O1
HD30880, National Institute on Aging (NIA) for R0O1 AG065357, National Institute of
Diabetes and Digestive and Kidney Diseases (NIDDK) for R0O1IDK104371 and RO1HL 108427,
the NIH Fogarty grant D43 TW009077 since 1989, and the China-Japan Friendship Hospital,
Ministry of Health for support for CHNS 2009, Chinese National Human Genome Center at
Shanghai since 2009, and Beijing Municipal Center for Disease Prevention and Control since
2011. We thank the National Institute for Nutrition and Health, China Center for Disease
Control and Prevention, Beijing Municipal Center for Disease Control and Prevention, and the
Chinese National Human Genome Center at Shanghai. Additional support for data analysis was

provided by US NIH R01DK072193.

Cleveland Family Study

The CFS was supported by the National Institutes of Health, the National Heart, Lung, Blood
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KO01HL135405.
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Institutes of Health grants DK078150, TW005596, HL085144; pilot funds from RR020649,
ES010126, and DKO056350; and the Office of Population Studies Foundation in Cebu.
Additional support for data analysis was provided by US NIH R01DK072193. Cassandra N
Spracklen was supported by American Heart Association Postdoctoral Fellowships

15P0OST24470131 and 17POST33650016.

ColL.aus study
The CoLaus study was and is supported by research grants from GlaxoSmithKline, the Faculty
of Biology and Medicine of Lausanne, and the Swiss National Science Foundation (grants
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Cooperative Health Research in South Tyrol

Full acknowledgements for the CHRIS study are reported at http://translational-
medicine.biomedcentral.com/articles/10.1186/s12967-015-0704-9#Declarations. The CHRIS
study was funded by the Department of Innovation, Research, and University of the

Autonomous Province of Bolzano-South Tyrol.

CROATIA-Via and CROATIA-Korcula

The CROATIA Vis and CROATIA_Korcula studies were funded by grants from the Medical
Research Council (UK), European Commission Framework 6 project EUROSPAN (Contract
No. LSHG-CT-2006-018947), the Republic of Croatia Ministry of Science, Education and
Sports research grants (108-1080315-0302), the Croatian National Center of Research
Excellence in Personalized Healthcare (grant number KK.01.1.1.01.0010) and the Center of

Competence in Molecular Diagnostics (KK.01.2.2.03.0006). We would like to acknowledge
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limited to The University of Split and Zagreb Medical Schools, Institute for Anthropological
Research in Zagreb and Croatian Institute for Public Health.CH and V'V are supported by an

MRC University Unit Programme Grant MC_UU_00007/10 (QTL in Health and Disease)

The Danish study of Functional Disorders
This study was supported by TrygFonden (7-11-0213), the Lundbeck Foundation (R155-2013-

14070), Novo Nordisk Foundation (NNF150C0015896).

DCS

This DCS study was in part supported by a grant from the Foundation for the National Institutes
of Health through the Accelerating Medicines Partnership (no. HART17AMP)

Diabetes Genetics Initiative of Broad Institute of Harvard and MIT, Lund University, and

Novartis Institutes of BioMedical Research
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The Botnia (DGI) study have been supported by grants from Folkhélsan Research Foundation,
Sigrid Juselius Foundation, Ministry of Education, Nordic Center of Excellence in Disease
Genetics, Gyllenberg Foundation, Swedish Cultural Foundation in Finland, Finnish Diabetes
Research Foundation, Foundation for Life and Health in Finland, Finnish Medical Society,
Paavo Nurmi Foundation, Perklén Foundation, Ollgvist Foundation, Narpes Health Care
Foundation, the Municipal Health Care Center and Hospital in Jakobstad, Health Care Centers
in Vasa, Néarpes and Korsholm. This work was also partially supported by NIH grant RO1-
DKO075787 to JNH. The skillful assistance of the Botnia Study Group is gratefully

acknowledged
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DIACORE

Cohort recruiting and management was funded by the KfH Stiftung Préaventivmedizin e.V.
(Carsten A. Boger). Genome-wide genotyping was funded the Else Kroner-Fresenius-Stiftung
(2012_A147), the KfH Stiftung Préaventivmedizin and the University Hospital Regensburg.
The Deutsche Forschungsgemeinschaft (DFG, German Research Foundation) supported this
work — Project-1D 387509280 — SFB 1350 (Subproject C6 to 1.M.H.) and Iris Heid and Carsten

Bdger received funding by DFG BO 3815/4-1.

Electronic Medical Records and Genomics
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by the NHGRI through the following grants: UO01HG8657 (Group Health
Cooperative/University of Washington); UO1HG8685 (Brigham and Women’s Hospital);
U01HG8672 (Vanderbilt University Medical Center); U01HG8666 (Cincinnati Children’s
Hospital Medical Center); U01IHG6379 (Mayo Clinic); U01HG8679 (Geisinger Clinic);
UO01HG8680 (Columbia University Health Sciences); UOIHG8684 (Children’s Hospital of
Philadelphia); U01HG8673 (Northwestern University); U0IHG8701 (Vanderbilt University
Medical Center serving as the Coordinating Center); U01HG8676 (Partners Healthcare/Broad

Institute); and UOLHG8664 (Baylor College of Medicine).

Erasmus Family Study

The ERF study has received funding from the Centre for Medical Systems Biology (CMSB)
and Netherlands Consortium for Systems Biology (NCSB), both within the framework of the
Netherlands Genomics Initiative (NGI)/Netherlands Organization for Scientific Research

(NWO). ERF study is also a part of EUROSPAN (European Special Populations Research
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Network) (FP6 STRP grant number 018947 (LSHG-CT-2006-01947)); European Network of
Genomic and Genetic Epidemiology (ENGAGE) from the European Community's Seventh

Framework Programme (FP7/2007-2013)/grant agreement HEALTH-F4-2007-201413;

Quality of Life and Management of the Living Resources™" of 5th Framework Programme
(no. QLG2-CT-2002-01254); the Common mechanisms and pathways in Stroke and
Alzheimer's disease (CoSTREAM) project (www.costream.eu, grant agreement No
667375);Metabolomics measurements of ERF has been funded by Biobanking and
Biomolecular Resources Research Infrastructure (BBMRI)-NL (184.021.007 and
184.033.111). We are grateful to all study participants and their relatives, general practitioners

and neurologists for their contributions and to P. Veraart for her help in genealogy, J. Vergeer

for the supervision of the laboratory work, and P. Snijders M.D. for his help in data collection.
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up of the EPIC-Potsdam Study was supported by German Cancer Aid (70-2488-Ha I) and the
European Community (SOC 98200769 05F02). This work was supported by a grant from the
German Ministry of Education and Research (BMBF) and the State of Brandenburg (DZD

grant 82DZD00302).
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654083.

Finnish Twin Cohort

Phenotype and genotype data collection in the twin cohort has been supported by the Wellcome
Trust Sanger Institute, the Broad Institute, ENGAGE — European Network for Genetic and
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This work was supported by IDF SHARID grant from the Italian Ministry of Universities and
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The GeneRISK study was funded by Business Finland through the Personalized Diagnostics

and Care program coordinated by SalWe Ltd (Grant No 3986/31/2013).

GENIE_UK
Original genotype data was generated as part of the GEnetics of Nephropathy an International

Effort (GENIE) consortium through the Medical Research Council (MC_PC_15025) and the
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3350 La Jolla Village Drive, San Diego, CA 92161

- VA Sierra Nevada Health Care System (Mostaqul Hug, 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, W1 53705
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