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Defining the population to be studied 

Concept of identity is fluid and 
time dependent 

1. Continental 
2. National  
3. Ethnic/tribal 
4. Admixture (recent and ancient) 
5. Ancestry (for political and other 

reasons, individual and group 
ancestry are defined in 
sometimes on predictable ways)    

Africa  or Sub-Saharan 
Africa 



Countries from which White Americans claim their ancestry 

The government defines White people as "people having 
origins in any of the original people of Europe, the Middle 
East, or North Africa 



http://www.usccr.gov/pubs/RC2010Web_Version.pdf 



What	  does	  the	  Census	  Bureau	  mean	  by	  race?	  	  
Census Bureau collects race data in accordance with US OMB 
guidelines and these data are based on self-identification.  

The racial categories included in the census generally reflect a 
social definition of race recognized in this country, and not an 
attempt to define race biologically, anthropologically or 
genetically.  

People may choose to report more than one race to indicate 
their racial mixture, such as “American Indian and White.”  

People who identify their origin as Hispanic, Latino, or Spanish 
may be of any race.  

--- race item include both racial and national origin or socio-
cultural groups. You may choose more than one race category.  



http://www.census.gov/schools/pdf/2010form_info.pdf 

2010 US Census form 

1790 census 
– only three 
categories – 
white 
Black 
Indian 

Reflecting 
the political 
reality of 
slavery 



Human Migrations and Genetic Diversity 
Origins of common and rare alleles  

McClellan J and King MC: Cell 2010 

Development of agriculture in the past 10,000 years and of urbanization and 
industrialization in the past 700 years led to rapid populations growth and the 
appearance of vast numbers of new alleles, each individually rare and 
specific to one population or even to one family.  

The oldest human alleles 
originated in Africa well before 
the diasporas of modern 
humans. 

These oldest alleles are 
common in all populations 
worldwide. Approximately 90% 
of the variability in allele 
frequencies is of this sort. 



  Conclusion	  –	  
  	  High	  level	  of	  mixed	  
ancestry	  in	  most	  
popula-ons	  –	  
reflec-ng	  historic	  
migra-on	  across	  the	  
con-nent	  



  Genetic	  Diversity	  	  -‐	  African	  Populations	  





"On average, there are more genetic 
differences between any two Bushmen in 
our study than between a European and an 
Asian---”. 

 The study identified 1.3-million genetic 
variants that scientists previously had not 
observed.  These genetic variations reveal 
that Southern Africans are quite distinct 
genetically from Europeans, Asians, and 
West Africans. 



Pharmacogenomics	  

The	  danger	  of	  group	  labeling	  of	  
gene-c	  varia-on	  



Variable	  Drug	  Response	  

  How	  do	  we	  interpret	  differential	  
drug	  response	  by	  “groups”	  
when	  “group”	  definition	  is	  
imprecise,	  fluid	  and	  time	  
dependent?	  

  Can	  we	  tell	  how	  an	  individual	  
will	  respond	  based	  on	  group	  
data?	  	  

Confusion:	  	  Group	  identity	  is	  
confused	  with	  group	  ancestry.	  
For	  example,	  the	  group	  identity	  
“African	  Americans”	  does	  not	  
reflect	  a	  single	  path	  of	  ancestry.	  

Who is 
Black? 



Gene8c	  Screening	  to	  Prevent	  Abacavir	  Hypersensi8vity	  (AHS)	  
Reac8on	  	  	  

HLA-‐B*5701	  -‐	  nega8ve	  predic8ve	  value	  of	  
100%	  for	  patch-‐test-‐confirmed	  AHS	  for	  
both	  Whites	  and	  Blacks	  	  

Indians	  	  -‐	  	  highest	  freq	  of	  17.6%	  -‐	  20%.	  

Africa	  -‐	  	  13.6%	  (Maasai),	  0%	  (Yoruba).	  

Europe	  –	  3.4%	  (Tuscans),	  5.8%	  (Utah).	  	  

The	  label	  “Africans”	  or	  “Blacks”	  renders	  
radically	  different	  allele	  frequencies	  
invisible.	  	  

Consequence	  -‐	  Wrong	  public	  health	  
decision	  about	  who	  to	  screen.	   CID	  2006:43	  (1	  July)	  •	  HIV/AIDS	  



1.  G	  protein-‐coupled	  receptor	  kinases	  (GRKs)	  desensi8ze	  β-‐adrenergic	  receptors	  (βARs).	  	  
2.  Re-‐sequencing	  of	  GRK5	  revealed	  a	  nonsynonymous	  polymorphism	  -‐	  leucine	  	  is	  

subs8tuted	  for	  glutamine	  at	  posi8on	  41;	  GRK5-‐Leu41	  allele	  is	  common	  in	  AA	  (~40%).	  
3.  Results	  offer	  an	  explana8on	  for	  the	  confusion	  in	  the	  findings	  of	  clinical	  trials	  of	  β-‐

blocker.	  β-‐blockers	  are	  absolutely	  effec-ve	  in	  AA	  without	  the	  variant.	  

A	  GRK5	  polymorphism	  that	  inhibits	  β-‐adrenergic	  
receptor	  signaling	  is	  protective	  in	  heart	  failure	  	  

Ligged	  SB	  et	  al.	  Nat.	  Medicine	  April	  2008	  	  

GRK5-‐Q41	  only	  -‐	  with	  and	  
without	  b-‐blocker	  use	  	  

GRK5-‐L41	  only	  -‐	  with	  and	  
without	  b-‐blocker	  use	  	  

GRK5-‐Q41	  only	  txt	  with	  β	  -‐
blocker	  vs	  GRK5-‐L41	  only	  	  





Individuals	  cannot	  be	  treated	  as	  
representative	  for	  all	  those	  who	  
physically	  resemble	  them,	  or	  have	  
some	  of	  the	  same	  ancestry.	  	  	  

Take Home Message 



“Race, in countries like the US at least, is a fuzzy 
social construct by which people with one or two 
superficial similarities are often clumped together. It 
reflects simplistic cultural habits reinforced by the 
questionable practices of government statisticians 
and medical researchers, among others. Ethnic 
binning may simplify thought processes and, in some 
cases, negate them altogether. But using genetics to 
define race is like slicing soup. You can cut wherever 
you want, but the soup stays mixed.” 

A Project of the American Anthropological Association 

Nature Biotechnology 


