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Goals of Study!

Little is known about the connection between DNA and 
disease in African Americans. Genome wide association 
studies in European populations outnumber those 
conducted in all other populations combined by a ratio of ten 
to one1. This disparity stems from a tendency to limit studies 
to groups of more homogeneous ancestry for statistical 
reasons, and possibly from increased concerns expressed 
by African Americans about genetic testing2. As a result, 
gene-disease correlations discovered through previous 
research efforts are almost entirely limited to people of 
European descent. Since a better understanding of the 
connection between DNA and disease may lead to 
opportunities for more personalized health care, it is 
important to conduct research studies in all population 
groups3. !

In July 2011, 23andMe launched a research initiative called 
Roots into the Future to accelerate genetic research in 
populations of African ancestry.!

The purpose of this study is to:!
•  Evaluate the feasibility of rapidly recruiting a cohort of 

African Americans,!
•  Assess the interest of this population in participating in a 

large-scale, web-based genetic study,!
•  Explore how genetic ancestry predicts the likelihood of 

having certain variants and reporting certain outcomes,!
•  Assess our ability to make discoveries by attempting to 

replicate associations found previously in African 
Americans, and !

•  Determine whether genetic associations previously 
identified in Europeans or Asians are relevant to African 
Americans.!

The long-term goal of this study is to discover genetic 
markers linked to conditions of particular relevance to the 
African American community.!

Methods!

•  Individuals who self-identified as African American, Black 
or of African descent were recruited through large events 
(NUL), online campaigns (TheRoot.com), print 
campaigns (Ebony), and word of mouth for the Roots into 
the Future research initiative.!

•  10,182 African Americans recruited through the Roots  
into the Future initiative and otherwise provided IRB-
approved consent, submitted a saliva sample for DNA 
extraction through the 23andMe at-home saliva collection 
kit, were genotyped across a set of between 500,000 and 
1 million single nucleotide polymorphisms (SNPs) and 
were invited to complete medical history surveys.!

•  We evaluated effectiveness of recruitment through 
analysis of the response to invitations to take surveys.!

•  The full 23andMe African American cohort was included 
in genetic analyses.  Cases and controls were selected 
based on responses to three health history surveys; 
height and weight were also assessed via web-based 
surveys.!

•  We attempted to replicate over 250 associations that had 
been discovered previously in a broad range of 
populations: body mass index (BMI) (34 associations 
discovered in Europeans), height (102, including 13 
associated in African Americans), type 2 diabetes (39, 
including one associated in African Americans), lupus 
(31, in Europeans and Asians), osteoporosis (39, in 
Europeans and Asians), migraines (9, in Europeans) and 
uterine fibroids (4, in Asians).!

•  Sample sizes: type 2 diabetes: 580 cases, 6086 controls; 
lupus: 48 cases, 4912 controls; osteoporosis: 142 cases, 
4713 controls; migraines: 734 cases, 6058 controls; 
uterine fibroids: 689 cases, 1638 controls. !

•  Significance of associations was assessed through 
regression analyses, taking into account sex, age, and 
proportion of African ancestry. !

Results!
Roots into the Future initiative recruitment!

A.                                       B. !

Figure 1. Rapid recruitment of African Americans through the 
Roots into the Future research initiative (>6000 individuals 
enrolled in eight months). (A) Participants reside in western, 
northeastern, southern United States. (B) Median estimates 
of ancestry for each participant: 73% African, 23% 
European, 4% uncertain.!

Total African American cohort!
Table 1.   Enrollment for overall African American cohort.!

Genetic ancestry as predictor!

Figure 3.  Higher proportion of European ancestry 
corresponds with a greater chance of carrying variants more 
common among Europeans than among Africans, such as 
CCR5 HIV-resistance variant (n = 616 carriers).!
A.                                                B. !

           C.!

Figure 4.  The higher the proportion of African ancestry, the 
more likely a person reported having (A) high blood pressure 
(n = 5286; OR per 10% African ancestry = 1.17) and (B) type 
2 diabetes (n = 7226; OR per 10% African ancestry = 1.12), 
and the less likely a person reported having (C) facial 
wrinkles (n = 791; effect = -0.25 per 10% African ancestry, 
on scale of 0,1,2). All correlations highly significant: p<1e-16.!

Replication analyses!
Table 2. Replication in African American cohort of 
associations reported previously for BMI, height, type 2 
diabetes, lupus, osteoporosis, migraines. No evidence was 
found for replication of associations with uterine fibroids. !

*Two-sided p-values < 0.05).  FTO, HHIP, HMGA2, ZBTB38 genes are 
represented by more than one SNP. !

Conclusions!

•  Roots into the Future initiative yielded rapid recruitment of 
a large genotyped cohort of individuals who self-identify 
as African American.!

•  A majority of participants chose to take at least one health 
history survey; those who took at least one took an 
average of eleven.!

•  Genetic ancestry is a predictor of several conditions, as 
demonstrated by the strong correlation between 
proportion of African ancestry and reporting of high blood 
pressure, type 2 diabetes, and facial wrinkles.!

•  Of 13 associations with height reported previously for 
African Americans, we see significance of p<0.01 for six 
and of 0.01<p<0.05 for an additional three. In all nine 
cases the direction of the effect is the same as in the 
original report.!

•  We see evidence suggesting replication of 44 of 258 
associations  with BMI, height, lupus, osteoporosis, type 2 
diabetes and migraines. Inferred direction of effect is the 
same as for the original discovery for all but three of the 
44 SNPs.!

•  We expect continued growth of this African American 
cohort and consideration of local ancestry to lead to 
power sufficient for detecting novel associations.!

Acknowledgments!

We thank Roots into the Future participants and other 23andMe 
customers who consented to participate in research  for their support and 
time dedicated to research. We also thank our project advisors and 
recruitment partners for enabling this study. Finally, we thank the 
employees of 23andMe who contributed to the development of the 
infrastructure that made this research possible.!

References and Resources!
1.  Need and Goldstein, Trends in Genetics, 2011.!
2.  Halbert et al., Cancer Epidemiol Biomarkers Prev, 2006. !
3.  Daar and Singer, Nature Reviews Genetics, 2004.!

Copyright	  ©	  2012	  	  	  23andMe,	  Inc.	  All	  rights	  reserved.	  

African American 
Cohort!

Total Genotyped! 11,431!
Total Consented + Genotyped! 10,182 (89%)!
Of Consented:!
      Mean Age! 44!
      Male (%)! 42!
      Taken One of Three Main Health Surveys (%)! 65!
      Average # of Surveys Taken (If Taken Any)! 11!

African!

European!

East Asian/Native American!


