
Human Populations: History and Structure

In the paper

Novembre J, Johnson, Bryc K, Kutalik Z, Boyko AR, Auton

A, Indap A, King KS, Bergmann A, Nelson MB, Stephens

M, Bustamante CD. 2008. Genes mirror geography within

Europe. Nature 456:98

there is quite dramatic evidence that our genetic profiles con-

tain information about where we live, suggesting that these

profiles reflect the history of our populations.

The authors collected “SNP” (single nucleotide polymor-

phism) data on over people living in Europe. Either the

country of origin of the people’s grandparents or their own

country of birth was known. On the next slide, these geo-

graphic locations were used to color the location of each of

1,387 people in “genetic space.” Instead of latitude and lon-

gitude on a geographic map, their first two principal compo-

nents were used: these components summarize the 500,000

SNPs typed for each person.
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As a follow-up, the authors took the genetic profile of each

person and used it to predict their latitude and longitude,

and plotted these on a geographic map. These predicted

positions are colored by the country of origin of each person.
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Y SNP Data Haplogroups

Another set of SNP data, this time from around the world,

is available for the Y chromosome. These data were collected

for the 1000 Genomes project (http://www.1000genomes.org/):

there are 26 populations:

East Asia: CDX. Chinese Dai in Xishuangbanna; CHB. Han

Chinese in Beijing; JPT. Japanese in Tokyo; KHV. Kinh in

Ho Chi Minh City; CHS. Southern Han Chinese.

South Asian: BEB. Bengali in Bangladesh; GIH. Gujarati

Indian in Houston; ITU. India Telugi in UK; PJL. Punjabi in

Lahore; STU. Sri Lankan Tamil in UK.
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Y SNP Data Haplogroups

African: ASW. African Ancestry in Southwest US; ACB.

African Caribbean in Barbados; ESN. Esan in Nigeria; GWD.

Gambian in the Gambia; LWK. Luthya in Kenya; MSL. Mende

in Sierra Leone; YRI. Yoruba in Nigeria.

European: GBR. British in UK; FIN. Finnish in Finland; IBS.

Iberian in Spain; TSI. Toscani in Italy; CEU. Utah residents

with European ancestry.

Americas: CLM. Columbian in Medellin; MXL. Mexican in

Los Angeles; PEL. Peruvian in Lima, PUR. Puerto Rican in

Puerto Rico.

6
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Migration History of Early Humans

An interesting video of the migration of early humans is avail-

able at:

http://www.bradshawfoundation.com/journey/
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Migration Map of Early Humans

https://genographic.nationalgeographic.com/human-journey/

This map summarizes the migration patterns of early hu-

mans.
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Migration Map of Early Humans

The map on the next slide, based on mitochondrial genetic

profiles, is taken from:

Oppenheimer S. 2012. Out-of-Africa, the peopling of con-

tinents and islands: tracing uniparental gene trees across

the map. Phil. Trans. R. Soc. B (2012) 367, 770-784

doi:10.1098/rstb.2011.0306.

The first two pages of this paper give a good overview, and

they contain this quote: “The finding of a greater genetic

diversity within Africa, when compared with outside, is now

abundantly supported by many genetic markers; so Africa is

the most likely geographic origin for a modern human disper-

sal.”
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Forensic Implications

What does the theory about the spread of modern humans

tell us about how to interpret matching profiles?

Matching probabilities should be bigger within populations,

and more similar among populations that are closer together

in time.

Forensic allele frequencies are consistent with the theory of

human migration patterns.
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Forensic STR PCA Map

A large collection of forensic STR allele frequencies was used

to construct the principal component map on the next page.

Also shown are some data collected by forensic agencies in

the Caribbean, and by the FBI. The Bermuda police has been

using FBI data - does this seem to be reasonable?
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Genetic Distances

Forensic allele frequencies were collected from 21 popula-

tions. The next slides list the populations and show allele

frequencies for the Gc marker. This has only three alleles,

A, B, C.

The matching proportions within each population, and be-

tween each pair of populations, were calculated. These allow

distances (“theta” or βij) to be calculated for each pair of

populations i, j: β̂ij = (M̃i + M̃j − 2M̃Bij)/[2(1 − M̃Bij)].
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Australian STR Data
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Worldwide Survey of STR Data

Published allele frequencies for 24 STR loci were obtained

for 446 populations. For each population i, the within-

population matching proportion M̃i was calculated. Also the

average M̃B of all the between-population matching propor-

tions. The “θ” for each population is calculated as β̂i =

(M̃i − M̃B)/(1 − M̃B). These are shown on the next slide,

ranked from smallest to largest and colored by continent.

Africa: black; America: red; South Asia: orange; East Asia:

yellow; Europe: blue; Latino: turquoise; Middle East: grey;

Oceania: green.
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Worldwide Survey of STR Data
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