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Supplementary Figures
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Figure S1: Smooth scatter plot of LD R-squared values from TOP-LD (x-axis) and Haploreg (y-
axis) for pairs of variants with MAF>5% on chromosome 1 in European populations.
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Figure S2: Smooth scatter plot of LD R-squared values from TOP-LD (x-axis) and Haploreg (y-
axis) for pairs of variants with MAF>5% on chromosome 1 in African populations.
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Figure S3: Hexbin plot of LD R-squared values between males (x-axis) and females (y-axis)
between pairs of variants with MAF>5%, not in PAR1 or PAR2, on chromosome X in European

populations.
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Figure S4: Hexbin plot of LD R-squared values between males (x-axis) and females (y-axis)
between pairs of variants with MAF>5%, not in PAR1 or PAR2, on chromosome X in African

populations.



Supplementary Tables

Table S$1: Summary of SNVs and small indels by population by MAF.

#TOP-LD variants® (MAF  #TOP-LD variants® (MAF <1%) #autosomal® variants in HaploReg4.0

Population >0) in millions (chrX®) in millions (chrX®) in millions
EUR 153.0 (6.5) 144.0 (6.2) 16.1
AFR 62.2 (2.4) 46.2 (1.8) 25.4
SAS 23.0 (0.8) 13.3 (0.5) ..
EAS 36.7 (1.3) 28.6 (1.1)

a: number of unique variants, genome-wide (including autosomes and chromosome X)

b: number of unique variants on chromosome X

c: based on HaploReg LD information downloaded from
https://pubs.broadinstitute.org/mammals/haploreg/data/, which does not contain chromosome X.
d: HaploReg4.0 provides LD for ASN (Asian), with no separate information for SAS and EAS.

Table S2. Summary of SNVs and small indels by population by varying LD R? thresholds

#variants® (R?20.2), #variants? (R°20.5), #variants® (R%20.8) in
Population in millions (chrX®) in millions (chrX®) millions (chrX®)
EUR 149.8 (6.3) 141.2 (5.9) 120.2 (5.1)
AFR 62.2 (2.4) 60.0 (2.3) 53.7 (2.1)
SAS 23.0 (0.8) 21.7 (0.7) 20.4 (0.7)
EAS 36.6 (1.3) 35.0 (1.3) 31.8(1.2)

a: number of unique variants, genome-wide (including autosomes and chromosome X) from LD
pairs with R? = a certain threshold
b: number of unique variants on chromosome X



Supplementary Methods
TOPMed samples

NHLBI’'s TOPMed program is comprised of many parent studies, including four ancestrally
diverse studies that contributed to our analyses including BioMe Biobank (BioMe)[1], Jackson
Heart Study (JHS)[2, 3], Multi-Ethnic Study of Atherosclerosis (MESA)[4], and Women’s Health
Initiative (WHI) [5]. Additional information about the design of each study and the sampling of
individuals within each cohort for WGS is available in the Cohort Descriptions section below. All
studies were approved by the appropriate institutional review boards (IRBs), and informed
consent was obtained from all participants.

TOPMed whole genome sequencing and quality control

WGS was performed at an average depth of 38X by six sequencing centers (Broad Genomics,
Northwest Genome Institute, lllumina, New York Genome Center, Baylor, and McDonnell
Genome Institute) using lllumina X10 technology and DNA from blood. Here we report analyses
from the ‘Freeze 8 dataset where reads were aligned to human-genome build GRCh38 using a
common pipeline across all sequencing centers. To perform variant quality control (QC) within
the ‘Freeze 8’ dataset, a support vector machine (SVM) classifier was trained on known variant
sites (positive labels) and Mendelian inconsistent variants (negative labels). Further variant
filtering was done for variants with excess heterozygosity and Mendelian discordance. Sample
QC measures included: concordance between annotated and inferred genetic sex, concordance
between prior array genotype data and TOPMed WGS data, and pedigree checks. Details
regarding the genotype ‘freezes,” laboratory methods, data processing, and quality control are
described on the TOPMed website and in a common document accompanying each study’s
dbGaP accession.

TOPMed structural variant calling and quality control

TOPMed structural variation (SV) callset release 1 was generated by Parliament2-muCNV
pipeline across 138,134 multi-ethnic TOPMed WGS samples. The sample list overlaps largely
with ‘Freeze 8’ callset except for the samples removed due to SV specific quality control issues.
Parliament2 [6] is a multi-tool SV discovery pipeline that employs SV callers that have strengths
in different SV types and sizes to maximize the detection sensitivity and accuracy. SVs detected
by individual tools are then merged first across the callers and then across the samples using
SURVIVOR [7] to generate a ‘discovery’ SV callset. The ‘discovery’ set is then genotyped and
filtered by muCNV, a multi-sample SV genotyping software that performs joint genotyping based
on multi-sample statistics across >100,000 samples [8]. Joint genotyping removes false
discoveries by evaluating cluster separations using multi-sample distribution of read pair, split
read, soft clips, and GC-corrected sequencing depth distributions. Parliament2, SURVIVOR,
and muCNYV are available for public access on GitHub:

https://github.com/slzarate/parliament2

https://github.com/fritzsedlazeck/SURVIVOR




https://github.com/gjun/muCNV

Analysis of Admixture

For RFMix inference, we combined samples with Native American ancestry in the Human
Genome Diversity Project (HGDP) [9] and samples with African, East Asian, European and
South Asian ancestries in the 1000 Genomes Project (1000G) [10]. We first retained variants
that are available both in HGDP and in 1000G, then performed LD pruning using PLINK [11]
with R? threshold of 0.01. ADMIXTURE [12] global ancestry analysis for HGDP samples
identified 92 Native American samples with 290% Native American ancestry. To attain balanced
sample size recommended for RFMix inference, we randomly selected 92 samples from each
ancestry in the 1000G dataset.

Cohort Descriptions

BioMe

The Charles Bronfman Institute for Personalized Medicine at Mount Sinai Medical Center
(MSMC), BioMe Biobank, founded in September 2007, is an ongoing, broadly-consented
electronic health record-linked clinical care biobank that enrolls participants non-selectively from
the Mount Sinai Medical Center patient population. The MSMC serves diverse local
communities of upper Manhattan, including Central Harlem (86% African American), East
Harlem (88% Hispanic/Latino), and Upper East Side (88% Caucasian/White) with broad health
disparities.

JHS

The Jackson Heart Study (JHS, https://www.jacksonheartstudy.org/jhsinfo/) is a large,
community-based, observational study whose participants were recruited from urban and rural
areas of the three counties (Hinds, Madison and Rankin) that make up the Jackson, MS
metropolitan statistical area (MSA). Participants were enrolled from each of 4 recruitment pools:
random, 17%; volunteer, 30%; currently enrolled in the Atherosclerosis Risk in Communities
(ARIC) Study, 31% and secondary family members, 22%. Recruitment was limited to non-
institutionalized adult African Americans 35-84 years old, except in a nested family cohort where
those 21 to 34 years of age were also eligible. The final cohort of 5,306 participants included
6.59% of all African American Jackson MSA residents aged 35-84 during the baseline exam (N-
76,426, US Census 2000). Among these, approximately 3,700 gave consent that allows genetic
research and deposition of data into dbGaP. Major components of three clinic examinations
(Exam 1 — 2000-2004; Exam 2 — 2005-2008; Exam 3 — 2009-2013) include medical history,
physical examination, blood/urine analytes and interview questions on areas such as: physical
activity; stress, coping and spirituality; racism and discrimination; socioeconomic position; and
access to health care. A fourth exam is ongoing. Extensive clinical phenotyping includes
anthropometrics, electrocardiography, carotid ultrasound, ankle-brachial blood pressure index,
echocardiography, CT chest and abdomen for coronary and aortic calcification, liver fat, and



subcutaneous and visceral fat measurement, and cardiac MRI. At 12-month intervals after the
baseline clinic visit (Exam 1), participants have been contacted by telephone to: update
information; confirm vital statistics; document interim medical events, hospitalizations, and
functional status; and obtain additional sociocultural information. Questions about medical
events, symptoms of cardiovascular disease and functional status are repeated annually.
Ongoing cohort surveillance includes abstraction of medical records and death certificates for
relevant International Classification of Diseases (ICD) codes and adjudication of nonfatal events
and deaths. CMS data are currently being incorporated into the dataset.

MESA

The MESA study is a study of the characteristics of subclinical cardiovascular disease (disease
detected non-invasively before it has produced clinical signs and symptoms) and the risk factors
that predict progression to clinically overt cardiovascular disease or progression of subclinical
disease. MESA researchers study a diverse, population-based sample of 6,814 asymptomatic
men and women aged 45-84. Thirty-eight percent of the recruited participants are white, 28
percent African-American, 22 percent Hispanic, and 12 percent Asian, predominantly of
Chinese descent. Participants were recruited from six field centers across the United States:
Wake Forest University, Columbia University, Johns Hopkins University, University of
Minnesota, Northwestern University and the University of California - Los Angeles.

WHI

The Women’s Health Initiative (WHI) is a long-term, prospective, multi-center cohort study that
investigates post-menopausal women’s health 8. WHI was funded by the National Institutes of
Health and the National Heart, Lung, and Blood Institute to study strategies to prevent heart
disease, breast cancer, colon cancer, and osteoporotic fractures in women 50-79 years of age.
WHI involves 161,808 women recruited between 1993 and 1998 at 40 centers across the US.
The study consists of two parts: the WHI Clinical Trial which was a randomized clinical trial of
hormone therapy, dietary modification, and calcium/Vitamin D supplementation, and the WHI
Observational Study, which focused on many of the inequities in women’s health research and
provided practical information about the incidence, risk factors, and interventions related to
heart disease, cancer, and osteoporotic fractures.
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