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Differing definitions of race...
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Recent definitions
l. An unscientific term . .. (13).
2. A scienrifically discredited term - . . (14}
3. The common use of [race] . . assfecroa coun.of oo
COTMITHON phl,.lhi:::.ﬂ characreri

population unit has no scie

and physical anthropology h L. Persons who are relatively homogenous with respect to hiological inheri-
are no ixed or discrete racial g tance {33).
population genetics focuses 2. A class of individuals having common genetically transmitted physical
specifiic genes, rather than a characteristics (34).

4. A race was defined as any 3. A population within a species that is penetically distinet in some way,
could be distinguished from often geographically separate (35).
characreristics. ... It is nea 4. A local geographic or global human popularion distinguished a5 a more
individual persons by such p or less distiner group by genetically transmiteed physical characreris-
ser of them truly constitures g tics [ 36).
vion of race is one thar is d 5. A phenotypically andfor geographically distinctive subspecific group,
identification, and not one composed of individuals inhabiting a defined gecgraphic area and/for

by penetic classification {167
5. A genetically distinct inbreeding division within a species (17},




NEW TWISTS ON DNA = 100 YEARS AFTER THE WRIGHT BROTHERS

SCIENTIFIC “=

- l v Science
Has the Answer:

DOES RACE

the Earth Burned

Reasons to
Return to the Moon

Formally, race refers
to the concept of
subspecies of homo
sapiens.

There IS no evidence
of different races from
genetic data

However, all mutation
nas a geographical
nistory and people of
different geographical
origins will have
different mutational
patterns




Center: Faomily#: Individualz:

Ethnicity Form

Ethnic Category (choose one only)

O Hispanic or Latino

O Mot Hispanic or Latino

O Unkoown (Individual: not reporting ethnicity)

Racial Categories (chosse all that apply)

0O American Indian/Alazka Native O Elack or African American
O Asian O White
O MNative HawaiianPacific Islander O Unknown or Not Eeported

Population Designation - CHOOSE ONE category if:

1). The family was ascertained from outside the US or Canada.

1. The family has recently emigrated to the US/Canada (e.z. all four
erandparents were born ontside US/Canada)

J). The family iz from an ethuically or geographically isolated population

O Western European ©
O Eastern European ==
O Mediterranean ***
O Scandinavian **==

M Finland

O Japan

O Cartbbean
O Mexico

O Amiszh

M Achlrenazi Tewish




Genetic Structure
of Human Populations

Moah A. Rosenberg,'® Jonathan K. Pritchard,” James L. Weber,*
Howard M. Cann,* Kenneth K. Kidd,® Lev A. Zhivotovsky,®
Marcus W. Feldman’

We studied human population structure using genotypes at 377 autosomal
microsatellite loci in 1056 individuals from 52 populations. Within-population
differences among individuals account for 33 to 95% of genetic variation;
differences among major groups constitute only 3 to 5%. Mevertheless, without
using prior infermation about the origins of individuals, we identified six main
genatic dusters, five of which correspond to major gecgraphic regions, and
subclusters that often correspond to individual populations. General agreement
of genetic and predefined populations suggests that self-reported ancestry can
facilitate assessments of epidemiclogical risks but does not obviate the need
to use genetic information in genetic assedation studies.

Most studies of human variation begin by
sampling from predefined  “populations.™
These populations are usually defined on the
basis of culiure or geooraphy and might not
reflect underlying genctic relationships ().
Beocause knowledpe about genetic structung
of modern human populations can aid o in-
ference of human evolutionary history, we
used the HGDP-CEPH Human Genome Ti-
versity Uell Ling Panel (2, 3 w0 test the
correspondence of predefined groups with
those inferred from individual multilocus pe-
nitypes (supporting onling text).

The average proportion of genetic differ-
cnees between individuals from different hu-
man populations only slightly exceeds that
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between unrelated individuals from a single
population (). That iz, the within-populz-
tign companent of genetic variation, estimat-
ed here as 93 to 95% (Table 1}, accounts for
mast of human genciic diversity. Perhapsas a
result of differences in sampling schemes
{10y, our estimate is higher than previous
estimates from studies of comparzhle pen-
graphic coverage (4—6, %), one of which also
wsed microsatellite markers (&), This overall
similarity of human populations 15 also evi-
dent n the georraphically widespread nature
of most alleles (fig. 510 OFf 419 alleles
present more than once n the sample, $6.7%
appeared in all major regions represented:
Africa, Europe, the Middle East, Central

2381

Using a standard set of
377 microsatellite
markers, they examined
1056 individuals from 52
populations.

Within population
differences among
Individuals accounted
for 93-95% of genetic
variation.

Differences among
major groups constitute
only 3-5%




A few more important findings

o Of 4199 alleles present more than once in the sample,
46.7% appeared in all major regions (Africa, Europe, the
Middle East, Central/South Asia, East Asia, Oceania,
and America)

Only 7.4% were exclusive to one region and they tend to
be rare (median allele frequency of 1%)

Despite small among population differences and rare
“private” alleles, analysis of multilocus genotypes allows
Inferences of genetic ancestry




Using these markers, people could
be clustered according to their
continent of origin
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Fig. 1. Estimated population structure. Each individual is represented by a K produce 5l individual membership coefficients, having pair-
thin vertical line, which is partitioned into £ colored segments that represent  wise similari ients above 0.97, with the excepticns of comparisens
the individual's estimated membership fractions in K clusters. Black lines involving fou = 3 that separated East Asia instead of Eurasia, and
separate individuals of different populations. Populations are labeled below one run at at separated Karitiana instead of Kalash. The figure
the figure, with their regional affiliations above it Ten structure runs at each shown for a 4 E based on the highest probability run at that K
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i by the Genetles 3

Inference of Population Structure Using Multilocus Genotype Data:
Linked Loci and Correlated Allele Frequencies

Daniel Falush,*' Matthew Stephen
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and Jonathan K. Pritchard'
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i Gaemelies,

ABSTRACT

We describe exi ‘U T af Prtcl

multilocus genotype data, Mose

new model accounts for the correl
linkage di
(5] more statistical uncer
dmixture

rihe new
ulations of D e

HI sty of SC5 1N mnany
contexts in populaton genetics: nple, in the
study of hybrid zones (BarTox and Hewrrr 1989), in
methods that use ed populations for g
pi (CHARRABRORTY and WEss 198R: STEPHENS of al
1994; McKeiGue 1998), in stodyi
nic groups such as leelander
1975 GUGLIELMING of al, 14990
ENOWLER of af, 1984;
ny of these problems we would like to identify the
extent of admixture of individuals, or o infer the or
of particular loci in the sar
These probl
the allele fre
lations are not available,

In this anicle, we develop methods for studying the
ancestry of both individy 1d specific loci within ad-
mixed populations. Much of the previous work on popu-
lation admixire has aimed o esimate aversge admix-
re proportions in an entire population (eg. Lova
19491; BerToRELLE and Excorrier 1998; CHIEHD o al
) or o study geographic clines in admixture (¢
S1TES ef af. 1995). However, the distribution of ancestry
proportions can provide additional information about
the admixture process (MoKemGo L
4 wd THOMPSON 2

MONT & y ANDERSON

Farsm 3. It can also be of interest o deter-

mine whether specific parts of the genome are inherived

tles 164 156T-1557 (Aug

we describe a new p
of subtle p |

ef ol tor inferring poj n struciure

& thar alle linkage between loci, The
ai arise in admixed p lations {“admixture
r (1) detect of admixiure

of ch nal regions,
I potential use
ncies within each

detectable using
h
1 is available at hip:

e from one of the parental

ure mapping i
pones (RIESERERG of al 1999,
We consider a situation in which we have multilocus
genowpe data from a sample of individuals colleced
from a population with (possibly) unknown sorucire,
Prorocoarn e al, {20000 inroduced a
the presence of different subpopulations, if any, and
estimate the ancestry of the sampled individoals, That

icle considered two models for the ancestry of individ-

nethod w identify

als. In the frst, the "no-admixiure model,” individuals
are assumed w be drawn purely from one of K popula-
tions. In the second, the peture model,” individuals
are allowed o have mixed ancesiry: that is, a fraction g,
af an individual's genome comes 6

k (where Z,q

e subpopulation
1}, Both of those models assume all
the markers are unlinked and
formation on an individual s ancesuy, In b
intrewluee a thind model, the “linkage meodel,” which ex-

wirle independent in-
article we

teniels the admixture maodel w0 account for the con

betwee tked markers that arse as the result of a

e {“admixiure link disequilibrium”; STEPHENS o

i .
As we show, the linkage maodel allows estimation

i of chromaosoms ioms wit mviduals
les beter resoluton o soudy

process of admixre.

We also discuss a new prior model Tor the allele fre-

within each population, which can be used in

conjunction with any of the three ancestry m
maodel, while stll relatively simple, 15 more acc
miany situations and sormetimes allows moch more infor-
miation tobe extracted from the data, These and a muomber




Marker Location % AF/EU

MID 575 Ip34.3 (0.130
MID 187 Ip34.1 -7 0.370
FY-NULL 1g23.2 (.99
AT3 lg25.1 - (.575
Wi-11392 lq42.2 ~252 (0.444
WI-16857 2plé6.l ~ 70 (.536
Wi-11153 Ipl23 (0.652
GC*IF 4ql13.3 0.697
GC*IS 4ql3.3 79 (0.538
SGOCINISS 5q23.1 (0.457
CYP3A4 Tg22.1 0.761
LPL Bp2l.3 (.479
DIIS424 [ 1gll -T70.5 (.429
DRO2-Tag I "D” 11g23.1 (0.535
APOA] 11g23.3 (.505
(GNB3 12p13.31 -13 (0.463
(CA2 15g13.1 0.631
MCIR314 16g24.3 (0.350
WiI-14867 17pl3.2 (0.448
WI-7423 1 7pl2 0.476
Shi9.3 19p13.11 (0488
MID 154 20ql1.22 (0.444
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o European American
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% African Ancestry

Skin pigmentation, biogeographical ancestry and admi xture mapping, 2003
Shriver et al., Hum Genet, 112:387-99.




European Admixture
for three African-American Populations in South
Carolina

B GULLAH OLOWCOUNTRY O COLUMBIA

0-10 11-20  21-30 3140 4150 5160 61-70 71-80 8190 91-100

% European admixture

Ancestral proportions and admixture dynamics in geo graphically defined African
Americans living in South Carolina, 2001 Parraetal ., Am. J. Phys. Anthro ., 114:18-
29







For genetic association studies, self-reported race Is
often used as a surrogate of population structure.

Some people have advocated that analyses be blind
to “race” and thus not used to stratify analyses.

It Is well known that spurious associations will occur
If two groups that differ by allele frequency and
disease frequency are mixed.

Much estimated linkage disequilibrium itself is
thought to be due to admixture and not mutational
history.




...public perceptions of “Genes
and Race”...




We Report...




The Public Sees:

Source: Washington Post




