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Abstract
Studying diverse populations is critical not only for
maximizing new discoveries but also for ensuring that
the results of research benefit all. Throughout its history,
23andMe has worked to increase the diversity of its
genetic database. In 2011, we launched the Roots into
the Future initiative, which enrolled more than 10,000
African Americans in genetics research through access
to 23andMe’s service.
In 2016, we launched the African Genetics Project (AGP),
a study of individuals with recent African ancestry, which
enabled us to provide more detailed ancestry results and
to contribute to the global understanding of how people
have migrated within Africa and from Africa.
Contributions of over 700 research participants helped
to provide finer resolution within our Ancestry
Composition report for more than half a million
customers. In 2018, we launched the Global Genetics
Project (GGP), providing kits at no cost to participants
with four grandparents born in a country
underrepresented in our reference data panel. GGP has
enrolled more than 4,500 participants in just 8 months.
Through 23andMe’s Populations Collaborations
Program, we partner with researchers working to
genotype people in communities across Africa, Asia, the
Americas, and beyond that are not well represented in
the U.S. Through these projects, we have generated
data from populations in Sierra Leone (SL), Democratic
Republic of Congo (DRC), and Angola, and we depict
some of the results of these projects here.
We expect these projects to lead to greater equity in the
value derived from our ancestry features and the
benefits of genetic research. If you are a researcher
and you seek to genotype a population that is
under-represented in genetic studies, we’d like to
collaborate with you.
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Figure 1. Key data diversification initiatives. a) Screenshot of study landing page that invited readers to learn about and enroll in the African Genetics Project (AGP) b)
How the Populations Collaborations Program works c) Countries represented through 23andMe data diversification initiatives

Results
Using a custom Illumina GSA+ chip, we genotyped individuals from AGP and
two collaborations projects (DRC and SL), with each participant indicating
their four grandparents were born in a single country or region (Figure 2a).
We then used these data, together with existing customer data and publicly
available data from 1000 Genomes and HGDP, to re-train Ancestry
Composition [3] (23andMe’s local ancestry inference algorithm) to distinguish
nine populations within Africa (Figure 2b). We deployed this update in the
23andMe product in August 2018, providing customers with more granular
ancestry results (Figure 2c).
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Key Diversification Initiatives
The African Genetics Project (Figure 1a) and the
Global Genetics Project [1] were designed to improve
23andMe’s ability to provide detailed ancestry results for
customers with some African origins, or ancestry from
62 priority countries, respectively. AGP aimed to
contribute to the global understanding of how people
historically migrated throughout Africa and from Africa to
the rest of the world and GGP aims to contribute to the
global understanding of population structure, diversity
and migrations throughout the world.
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For these projects, enrollment was open to adults in the
U.S. whose four grandparents were born in a single high
priority country or who were affiliated with a single ethnic
group in those countries. Once enrolled, participants
were asked to provide a saliva sample for genetic
analysis and complete an online survey about their
family’s ancestry and cultural/ethnic group affiliations.
To reach groups that aren’t well represented in the U.S.,
23andMe has been collaborating with academic
researchers studying underrepresented populations
globally. Through the Populations Collaborations
Program [2], we provide financial and scientific support
for qualified researchers and use the data to
simultaneously expand our Reference Data Panel and
support researchers who are working with understudied
populations, thereby expanding the breadth of genomic
studies. In evaluating projects for this program, we
consider scientific merit as well as how the research
benefits the community being studied. We give
preference to studies that engage local researchers and
community members, and we provide support for
community investments. To date, we have collaborated
on projects in SL, DRC, and Angola.
We launched an request for new proposals in April 2018,
and anticipate launching another in 2019.

Through our most recent collaboration
project, we analyzed genotype data of 292
individuals from Angola representing
several ethnolinguistic groups. Angola is
the seventh-largest African country, yet
genetic diversity and ancestry composition
have yet to be characterized in this coastal
country that was heavily involved in the
Trans-Atlantic Slave trade [4]. Local
ancestry inference indicated that, as
expected, the majority of the individuals
studied have genetic evidence of ancestry
from Sub-Saharan Africa, in particular,
Western and Central Africa (Figure 3).

Figure 3. Proportion of Angolan participants with
ancestry from the depicted reference populations
(Methodology as described in White Paper on Ancestry
Composition).

Conclusion
We are committed to mitigating disparities
in genetics research by extending such
research well beyond the current practice
of studying peoples of European origin. We
have selected 2-3 new collaborations from
the 2018 Populations Program, and we are
anticipating another round in 2019.
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Figure 2. Ancestry composition of individuals using AGP, SL, DRC data. a) ADMIXTURE analysis (K=20)
b) Improvements to Ancestry composition: 3 → 9 Sub-Saharan African regions.
c) One customer's Ancestry Composition results before and after the update.
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