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Challenges to Health Disparities
Research

* Barriers
— Legal Status
— Past Traumas
— Discrimination
— Marginalization
— Distrust of Government
— Cultural or Linguistic Differences
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US Hispanic/Latinos
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HCHS - SOL cohort overview

Multicenter prospective cohort recruited in 2008-2011
N=16,415 participants aged 18 to 74 years old

1/3 of participants were 18-45 years at baseline (undersampled)
2/3 of participants were > 45 yrs at baseline (oversampled)
Area based household sample in four US cities

TOPMed contact Pls: Robert Kaplan and Kari North
Genetic SIG chairs: K. North, E. Boerwinkle, T. Sofer
Genetic Analysis Center: Bruce Weir and Cathy Laurie
Other site Pls: M. Daviglus (Chicago), N. Schneiderman (Miami), G.
Talavera (San Diego), J. Cai (CC)

Spirometry reading center Pls: Graham Barr, Paul Enright, John
Hankinson



Study Timeline . §
Recruitment évgﬂnos
N=16,415, ages
18-74

Hispanic Community Health Study
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Disease and biometric phenotypes

* Prevalent and incident pulmonary diagnoses + exacerbations
 Pulmonary Function Testing (basal and post-bronchodilator)
« Mortality (total and cause-specific)

* Prevalent and incident CVD (MI, stroke, heart failure)
Anthropometry/Weight loss/gain

« Lab values: lipids, glucose, OGTT, insulin, inflammation, CBC,
Hepatitis A, B C, Total and HDL cholesterol, LFT, renal, etc

« Oral/dental health

* Pregnancy complications

*Hearing

* Blood pressure, ECG, echocardiography

» Sleep quality and disorders

« Cognitive Function

« Substance Abuse

» Diabetes

» Health behaviors (smoking, diet, physical activity, etc)



Study Population

* Hispanic Community Health Study/Study of
Latinos (HCHS/SOL)

— Community-based study of 16,415 men and
women, 18-76 years of age at baseline examination
(2008-2011)

— Complex sampling design
— Self-identified as
 Central American

Hispanic C

e Chicago, IL

F.
* Cuban T

* Dominican

* Mexican

* Puerto Rican

* South American
e Other/Multiple



4 out of 5 cohort members were born
outside of the 50 states
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Demographic Characteristics

All Cuba Domin. Mexico Puerto Cent. So.

Republic Rico Amer. Amer.
N 16,415 2,201 1,400 6,232 2,590 1,634 1,022
Men, % 40 46 34 37 41 39 40
College, % 15 20 15 12 14 14 22
Income >$50K, % 11 8 7 14 14 7 11
Prefer Spanish, % 77 91 80 81 42 89 89
US residence <10 31 55 57 57 8 38 47

years, %

Daviglus ML JAMA 2012



Asthma prevalence

Mexican Puerto Cuban Central Dominican South
Rican American American
Physician- 78 30.9 233 12.8 15.7 10.4
diagnosed

asthma, ever

Physician-
diagnosed
asthma,
current

(6.8-8.9) (27.8-34) (21.1-25.7) (10.7-15) (13.0-18.7) (7.9-13.5)

3.4 15.3 8.6 4.5 6.7 4.3
(2.7-4.1) (13.2-17) (7.1-10.4) (3.4-6.0) (5.3-8.5) (2.9-6.2)



Asthma prevalence is highest in Latinos who
came to the 50 states during early childhood
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Age-adjusted cumulative incidence of asthma

Percent of all
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Age-adjusted cumulative incidence ofasthma
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SOL Genetic Projects

 Omics in Latinos (OLa) GWAS

* PAGE consortium
— Metabochip
— MEGACchip

* Whole genome sequencing
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SOL Genetic Projects

* Omics in Latinos (OLa) GWAS

* PAGE consortium
— Metabochip
— MEGACchip

* Whole genome sequencing
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OLa GWAS Project
SNP Microarray Data

12,803 study participants provided consent for genetic studies

llumina Omni2.5M + ~150k custom content
‘SoL_ HCHS_ Custom_ 15041502 P’

Array design — Papanicolaou (NHLBI), Rotter and Taylor (LABiomed)
Genotyping performed by lllumina & QC by LABiomed
QA by SOL Genetic Analysis Center (Univ. Washington)

Imputation to 1000G phase 3

18



SOL Genetic Analysis Working Groups

Ankle Brachial Index

Dental

Anthropometrics

Diabetes

Anxiety/Depression

Electrocardiography

Blood Cell Count

Pulmonary Disease

Blood Pressure

Sleep

Chronic Kidney Disease

mtDNA/Y Chr

Lipids

Reproductive traits

Smoking
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& B - hchstsol

Genetic Analysis Center

Horme > GAC Home

Genetic Analysis
Center
GAC Home
dbGaP Posting
Directory
Calendar
GAC Meetings
GAC Reports
GAC Working Groups Wiki
"HCHS/SOL Confidential"
Watermark
News
Non-Disclosure Agreement
Phenotype Metadata

Publications and Proposals

Search

Search this site:

gac-user
My account
Create content

Log out

GAC Home

www.olgastudy.org

The Genetic Analysis Center (GAC) at the University of Washington, Seattle is the working arm of the Genetic Analysis Committee (GSC) of the Hispanic
Community Health Study / Study of Latinos (HCHS/SOL). The GAC and the GSC are led by Bruce Weir, Professor of Biostatistics, and Cathy Laurie, a senior
principal research scientist at the University of Washington. The GAC's approach was developed during its work as the Coordinating Center for the GENEVA and
GARMET consortia.

All documents posted on this web site are HCHS /SOL-confidential and a signed non-disclosure agreement is required for access, Please contact Kate Wehr
(katewehr@uw.edu) for more information.

The Genetic Analysis Center will perform genotypic data cleaning on genome-wide SNP microarray data for approximately 13,000 subjects for HCHS/SOL. The
cleaned data, quality metrics and quality control report will be used for downstream analyses and posted on the Database of Genotypes and Phenotypes
(dbGaP), which is housed at the National Center for Biotechnology Information (NCBI).

The GAC will impute genotypic data using a 1000 Genomes reference panel for downstream analysis and dbGaP posting.

The GAC provides statistical support to the HCHS/SOL genetic working groups that will publish papers focusing on risk factors and traits of interest for specific
conditions.

The NIH Heart, Lung, and Blood Institute {(NHLBI) program officials facilitate the achievement of scientific goals and provide institutional oversight and guidance
to the project.

HCHS/SOL Genetic Analysis Center Working Groups

Please log in to see this page with full email lists of members.

Working Group Members

Matthew allison, Co-chair
Michael Criqui, Co-chair
. . Nora Franceschini
Ankle Brachial Index (ABI) Genetics . .
Cecelia Laurie
Mary McDermott McGrae

Christina Wassel

Carmen Isasi, Chair

Kari North, Co-chair
Lindsay Fernandez-Rhodes
Nick Gekakis

Stephanie Gogarten

Scroll down for all working groups and their members
Directory has contact information

20



De-convolution of ancestry and relatedness in admixed populations
Matt Conomos and Tim Thornton (University of Washington)

1. Estimate relatedness using KING-robust, which is robust to discrete population
structure but not to admixture or departures from HWE within sub-populations.

2. Partition the sample into a mutually unrelated set and the remaining (relatives
of the unrelated set and possibly each other)

3. Perform standard principal components analysis (PCA) on the set of unrelated
individuals and project onto related individuals

4. Re-estimate relatedness using ‘PC-Relate’, which provides unbiased kinship
coefficients in the presence of population structure, admixture and HWE
departures, using individual-specific allele frequencies estimated from sample

eigenvectors.

5. Repeat steps 2-5 to get final sets of eigenvectors and kinship coefficients

21



Genetic Analysis Issues

1. Tiered consent allows variable levels of data sharing. Reconsenting at
each in person visit may necessitate withdrawal of subjects

1. Sample survey design, 2-stage probability sampling
a. Primary sampling unit = US census block group
b. Secondary sampling unit = household
c. Household based sampling (average 1.8 enrolled per HH)

2. Relatedness, population structure and admixture
a. ~85% of subjects are mutually unrelated
b. ~15% are each related to someone in the unrelated set
c. SOL participants are very diverse ethnically and genetically
i. Caribbean groups: Cuban, Dominican, Puerto Rican
ii. Mainland groups: Mexico, Central America, South America
d. Novel method used to de-convolute ancestry and relatedness
(Conomos & Thornton)

Mixed model and GEE approaches have been developed to handle these issues
in association tests (GWAS). Both control Type | error well, but mixed model
has more power. (Mixed model — Conomos + Thornton; GEE - Lin + Tao)



Population structure



Principal components analysis (PCA)
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Proportion of ancestral backgrounds
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Continental ancestry proportions estimated using ADMIXTURE software

Autosomal
Cuban Dominican PuertoRican Mexican CentralAmerican SouthAmerican Other
n=1779 n=968 n=1832 n=3845 n=1163 n=710 n=323

Ancestry

X chromosome

Cuban Dominican PuertoRican Mexican CentralAmerican SouthAmerican Other
n=1779 n=968 n=1832 n=3845 n=1163 n=710 n=323

Ancestry




Separate PCA for each of the 3
ancestries

HCHS/SOL African compenent

HCHS-SOL groups

HCHS/SOL Amerindian component

HCHS/SOL European component
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Separate clustering of African
component of Hondurans/Guatemalans

e Garifuna population.

* May have ancestry from specific
parts of Africa.

e Or drift due to small population
size.

Latitude

Africa

HCHS/SOL African compenent

HCHS-SOL groups

HCHS/SOL Amerindian component

HCHS/SOL European component

DR Country 5'0 My Ccountry Cauntry
® Cuba (Cu) @ Mexico (M) @ Cuba (Cu}
® Duminican Rep. (DR) @ Cusla Rica (CRy ® Domirican Rep. DRy
® Puaito Ricu PRy Salvador (ES} ® Puctto Rico (PR}
Dl @ Gustemain Gy 251 ® Gustemala (Gu} 269 ® Wy Mg
® Honduiss Hn)y . @ Hondurss Ky @ Costa Rica (CR)
Brazil B ® Nicsisgua iNi; ® E Salvador (€5)
L ® Ecuador (E5) ® Argentine (a0 b ® Gustemala Gy}
007 Colombia (Co} ® Honduras (Hr)
o ® Ecuador ) o 00- ® Nicarequa (Ni;
& Peru iPe) 4 ® hrgerting {3
Brazil (81
2.5« 3 ® Chile (Chy
Colnmbia (Coj
® Eundar £c)
25
Pen (P}
-50- ® Venesuela (V2
Ni
) Wi N R
y T T ; r . 50 , ;
-5 0 & 0o 5 . 10 ] 5
= 'Reference populations
Reference Africans ‘o Reference Amerindians Reference Europeans
Population Population Population
® Manderka Mn) ® PFima (Pi) @ Bitish (GB)
® ‘aruba (¥R ® Tepehusno (Te) ® Uish Uy
® Barbadas (Ed) ® zepotec (2p) @ French
2% ® Maya Mia) 259 @ Bazcue (B3)
Eazil (6r) @ italian ()
Sunul (Su) @ Tuscan (Ts)
Caltmnia (Co) © samnan sy
0o ® Ecuadorign) ® Spansh (sp)
o Fen (Pe) & 00-
g Quechua g
=25
254
s0-
; . r ; T . -5 \ ;
Y 0 B o B 1o ¢ B
PC1 PGt PC1

Latitude

Longtude

IR T S S R . )
Lengitude

Sharon Browning G3 2016



Three distinct Amerindian clusters

* Mexico, Central America, South
America.

PC2

Americas

HCHS-SOL groups
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Separate clustering of European
component of Puerto Ricans

* May include ancestry from North
African or Middle East.

e Or drift due to small population size.
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Each of the first 5 Eigenvectors differentiates among self-identified groups

—— CentralAmerican —— Dominican —— Other —— SouthAmerican
—— Cuban Mexican —— PuertoRican —— Unknown

* Use these 5 eigenvectors to adjust for ancestry in association tests and to define
genetic analysis groups for stratified analysis

* Compared with self-identified background (personal or family place of origin), the
groups are more homogeneous genetically and include individuals with missing or
“other” self-identification 31



SOL Genetic Projects

* Omics in Latinos (OLa) GWAS

* PAGE consortium
— Metabochip
— MEGACchip

* Whole genome sequencing

32
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The PAGE Study

Population Architecture using Genomics and Epidemiology Il Network

Goal: Investigate ancestrally diverse
populations to gain a better
understanding of how genetic factors
influence susceptibility to disease.

Focus on US minority populations.

Others

Native Hawaiian

Native American

Hispanic/Latino

Asian

African-American
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Comparison of MEGA Imputation Accuracy to Other
Commercial Chips (Supplementary Figure)
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SOL Genetic Projects

* Omics in Latinos (OLa) GWAS

* PAGE consortium
— Metabochip
— MEGACchip

 Whole genome sequencing

36



HCHS/SOL sample selection for whole genome sequencing
N=1917 asthma cases (ever diagnosed by a physician)
N=4503 controls (never diagnosed by a physician)

NHGRI/PAGE ~270 samples selected for high Amerindian ancestry

Primarily Central and South American (only one Puerto Rican)
Washington U. sequencing center

NHGRI/CCDG ~4000 samples selected at random Baylor sequencing center

TOPMed Total approved allocation of 2150 Baylor sequencing center
1. All ever-asthma cases not previously selected by PAGE or CCDG, N=1277. (Bringing
total of ever-asthma cases to 1917 across all three sample selections)

2. Six samples previously selected by PAGE, which will serve as cross-sequencing center
controls (one per genetic analysis group e.g. Cuban, Mexican, Dominican, etc), N=6

3. Remaining Puerto Ricans not included in PAGE or CCDG selections, N=867.



We thank the participants and staff of the Hispanic Community Health Study/Study of
Latinos (HCHS/SOL) for their contributions to this study. The baseline examination of
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