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Agenda

1. The goal to harmonize cohorts in global genomics research

2. AnIHCC cohort study to understand how researchers categorize
populations

3. The challenges of using population descriptors in research
4. Opportunities for IHCC



Genomics Research Landscape
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IHCC Survey

* Objectives
* Understand how IHCC cohorts record population descriptors
* Assess IHCC cohort opportunities and challenges related to collecting,
defining, and reporting data
* Use findings to inform discussion about harmonization and
standardization of global data

e Status

* IRB-approved study
* Data-collection phase



Harmonization of race, ethnicity, and ancestry measures across the globe
Collaboration with International HundredK+ Cohorts Consortium (IHCC)
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Race /
Ethnicity

Race:

1 White

2 Black/African-
American

3 Asian

4 American
Indian/Alaska Native
5 Native
Hawaiian/Pacific
Islander

6 Other

Ethnicity:
Spanish/Hispanic/Latino
yes/no

p »

What is your race?

1 White

2 Black, African-American, or Negro
3 American Indian or Alaska Native
4 Asian Indian

5 Chinese

6 Filipino

7/ Japanese

8 Korean

9 Viethame¢ White

10 Other A Black

11 Native } Mixed

12 Guamar Asian ro

13 Samoan Indigenous

14 Other Pacific Islander

Are you Spanish/Hispanic/Latino?

0 No, not Spanish/Hispanic/Latino

1 Yes, Puerto Rican

2 Yes, Mexican, Mexican American,
or Chicano

3 Yes, Cuban

4 Yes, other Spanish/Hispanic/Latina

National Statistics
Department (no
detailed
information
provided)
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The challenges of using population
descriptors in research
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Human Ancestry Ontology
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What are

continental

labels

capturing?

Baker, J.L., Rotimi,
C.N. & Shriner, D.
Human ancestry
correlates with
language and
reveals that race is
not an objective
genomic

classifier. Sci

Rep 7, 1572 (2017).

NHGRI

Makrani

Brahui

Sindhi

MumbailJ

GIH
Hakkipikki
KochiJ
Pulliyar
Nihali
TN_Brahmin
Kshatriya
Chenchu
Uttaranchal

TamilNadu

Kanjar

ITU
Muslim
Gond
Dhurwa
Savara
UP_caste
UP_Brahmin
Tharu
Dusadh
Ho
Kurumba
Bengali

Malaya

& Kalash

Balochi

Pashtun

Pathan

Burusho

PJL
Meghawal

NorthKannadi
Mawasi
PiramalaiKallars
Lambadi
Velama

Meena

STU

Arunthathiyar
Kanjars

Bhunjia
Bonda
Kol
Gadaba
Chamar
Dharkar
Kharia
Juang
Santhal
Asur

Kurmi

BEB

SGVP_INS

South Asia

MbutiPygmy

Juhoansi
San
Khomani2

Xun

XunV

Nama
ColouredColesberg
ColouredEC
ColouredWellington

SEBantu
BantuSouthAfrica

ACB

Mandenka

MSL

YRI

Hausa
Bamoun
Fang
BantuKenya

Bulala

Gumuz :

Mada

MKK

Tygray - 3

Ethiopial

Agaw
EthiopianAmhara .
EthiopianOromo

EthiopianSomali
AriBlacksmith

Morocco N 2

Egypt
Libya
Mozabite

Morocco_S

BiakaPygmy
Juhoan
Khomani
Karretjie
Xun2
GuiGhanaKgal
Basters
ColouredD6
ColouredNC
Khwe
amaXhosa
SWBantu

ASW

GWD

Yoruba

ESN

Brong
Kongo
Kaba

LWK

Sudanese

Anuak
Hadza

Sandawe
EthiopianTigray
Wolayta
Amhara
Oromo
Somali
AriCultivator
Moroccol
Algeria
Egypt2
Sahrawi
Morocco
Tunisia

Mari

Mordovia 3

Russian
Belorussia
Ukraine

Slovenian

Bulgaria

CEU

French

Canary Islands

Spain

Basquel

Sardinian

TSI

AshkenaziE
Bulgarial
Georgial
TurkeylJ

Lebanon

Jordan
Palestinian

Druze

Armenia
IraqJ

Iran]
Balkar
Adygei
Abkhasian

Kurd2

Yemen |

SaudiArabia

Qatari

Europe, Caucasus, and Middle East

=

Wi

i

. Chuvash

FIN

Lithuania
Estonia

Orcadian

Hungary
Romania

GBR

Andalusia

1BS

Galicia

Basque2

Northltalian

Tuscan
AshkenaziW
Romanial
Cyprus
Turkey

Lebanon2
Syria

Samaritan
Azerbaijan]
Armenia2
Georgia
NorthOssetia

Kumyk

. Chechen

Iran

Lezgian
Yemen]

Bedouin

Melanesian

JPT

HanNChina

Tujia

CHS

Miaozu

Paniya #

Lahu

Mongolia Cambodian
Even
Evenki
Yakut2
Dolgan Dai
Selkup2
Ket2
Selkup
Tuvinian
Buryat2
Khakas
Daur
Mongolia2
Altaian
Kazakhstan

Kyrgyzstani

Maduo_Tibetan
Yizu

Tu

Xibo
Tajikistan2
Uzbekistan
Uzbekistan3
Hazara2
Turkmenistan PEL,
Turkmenistan2
Koryak
Chukchi
E.Greenland
W.Greenland
Athabask

Karitiana

Pima

ku‘

Jli\jiihi

e

SGVP_CHS

Burmese

KHV

CDX]

MX1}

SGVP_MAS
Hezhen
Even2
Nganassan
Yakut
Dolgan2

Ket

Yukaghir
Buryat
Orogen

Khasi

Nivkh
QH_Mongolian
Shor

Altaian2
Kyrgyzstan
TTR_Tibetan
Naga

Naxi

Garo

Uygur
Hazara
UzbekistanJ
Kurd
Tajikistan
Uzbekistan2
Nogai
Koryak2
Chukchi2
E.Greenland2
W.Greenland2
Surui
Colombian
Maya

Oceania, Asia, and Americas



What are continental labels capturing?

A U.s. Populations
European Americans
African Americans
Hispanic Americans
Chinese Americans

Indian Americans

B Other World Populations

Yoruba in Ibadan, Nigeria
Luhya in Webuye, Kenya
Masai in Kinyawa, Kenya

Tuscans in ltaly
Japanese in Tokyo

Chinese in Beijing

Rotimi CN, Jorde LB. N Engl J Med 2010;363:1551-1558.
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W. Gregory Feera, M.D., Ph.D., and Alan E. Guttmacher, M.D., Editors

Ancestry and Disease in the Age
of Genomic Medicine

otimi, Ph.D., and Lynn B. Jorde, Ph.D.

Public Health Implications
Genetic Screening to Prevent

Hypersensitivity Reaction to
Abacavir

Labels such as Black or African
“obscure biomedically relevant
variation and could lead to less
vigilance among physicians . . ."

Figure 1. Variation in the HLA-B*5701 Locus in 11 HapMap Samples.



What are racial and ethnic labels
capturing?
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Race in a Genetic World

Chad Genetic Diversity Reveals an African History
Marked by Multiple Holocene Eurasian Migrations
. Habe rssimo M . . e .

AM AN African American,” says Duana Fullwiley, “but in

Amhara

parts of Africa, I am white.”" To do fieldwork as a

a . 0 [ ? - "a[rme"a

medical anthropologist in Senegal, she say ; ‘ : - Ty
plane to France, a seven- to eight-hour ride. My race changes as g
- - /sara /@D Laal |

Principal Comy

I cross the Atlantic. There, I say, Je suis noire, and they say, ‘Oh,
okay—metisse—vou are mixed.’ Then [ fly another six to seven
hours to Senegal, and | am white. In the space of a day, [ can

change from African American, to mé , to tubaab [W

i E i » L a . . . pal Component 1 (58%)
white/European”]. This is not a joke, or something to laugh at,
. i - N ’ Figure 1. Population Locations and Genetic Structure

or to tEIl‘CE' 11'E:ht].‘f It j_5 th.E kj_nd Df‘. S0 l.'_'lél]. TF'_ED'E:Iliti o1 that EVET (A) The map shows the location of newly genotyped or sequenced populations.
= * = (B) PCA of worldwide populations shows that Near Easterners and East Africans are intermediate to Eurasians and sub-Saharan Africans

» ; 1~ L X Lo
ro-vear-olds who ¢ ) r speak 5t . Tubaab,” v on PC1. Chad populations are close to sub-Saharan Africans and have some samples drawn toward Ethiopians.
twa 1’ -ar-o ]' :L w h 0 can bﬂl'f_‘].‘j- ‘P EE.]L un dEI' ~tanr1 I—I.!.f. IIL{E" th _} (C) Magnification of the African PCA shows different affinities of the Chad populations to other Africans: the Toubou cluster close to

R "].'.I. ].'.I. . " Ethiopians, whereas the Sara and Laal speakers are close to the Yoruba. The mixed samples from N'Djamena, the capital, are intermediate
"‘31.!" when t E}' . reet me. to the Toubou, Sara, and Laal speakers.

Nationalgeographic.com/ma
gazine/2018/o4/race-twins-
black-white-biggs

Dr. Duana Fullwiley
Anthropologist
Stanford University

The American Journal of Human Genetics 99, 1316-1324, December 1, 2016



Opportunities for IHCC

* Understand practices regarding population descriptors within a
global consortium

* Assess ambiguities and inconsistencies in how cohorts collect,
record, and report population data

* Contribute to the discourse on global harmonization in ethical and
scientifically appropriate ways
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