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Collaborative effort
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Khoe-San diversity

mtDNA and Y-chromosome data indicate deepest divergences
among humans.

Sequencing of one Khoe-San individual revealed much unknown
genetic variation (Schuster et al., Nature 2010)

Rich ethnic diversity, including click-languages.

Mattias Jakobsson (UU) Genomics of San and Khoe H3Africa 2013 4 / 18



Current distribution of the Khoe-San groups
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A genome-wide study of the Khoe and San
7 Khoe and San groups, 4 additional SA populations
220 unrelated individuals
2,293,320 high-quality autosomal and X-chrom SNPs
In total, 504,530,400 genotypes

Data combined with HGDP, Henn et al, HapMap:
269,317 autosomal SNPs
1,745 unrelated individuals

Schlebusch et al., Science (2012)
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Diversity, LD, and runs of homozygosity

Schlebusch et al., Science (2012)
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Structure among sub-Saharan populations

Procrustes correlation: 0.585
Procrustes correlation excluding Bantu-speaking groups: 0.715

Schlebusch et al., Science (2012)
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Population divergence

11

chim
panzee

T (~100 kya)

0.45T

0.35T

45T

W
este

rn
 A

fri
can d

esc
ent

Southern African

Central AfricanEastern African

M
an

d
e

n
ka

Y
o

ru
b

a
(H

ap
M

ap
)

Y
o

ru
b

a
(H

G
D

P
)

B
an

tu
-sp

e
ake

rs
(K

e
n

ya - H
G

D
P

)

Lu
h

ya

H
e

re
ro

B
an

tu
-sp

e
ake

rs
(S. A

frica - H
G

D
P

)

B
an

tu
-sp

e
ake

rs
(So

u
th

 A
frica)

M
aasai

San
d

aw
e

H
ad

za

K
h

w
e

B
iaka

M
b

u
ti

K
B

1
/G

u
i an

d
 //G

an
a

!X
u

n

Ju
/’h

o
an

si

Ju
/’h

o
an

si (H
G

D
P

)
N

am
a

≠
K

h
o

m
an

i (A
)

≠
K

h
o

m
an

i (B
)

K
arre

tjie

Schlebusch et al., Science (2012)
Mattias Jakobsson (UU) Genomics of San and Khoe H3Africa 2013 10 / 18



Southern African sample (2.3M SNPs)
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Recently admixed groups

Schlebusch et al., Science (2012)
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Recently admixed groups

Schlebusch et al., Science (2012)
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Genome local patterns (extreme iHS)

Schlebusch et al., Science (2012)
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Genome local patterns (extreme iHS)

Schlebusch et al., Science (2012)
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Future directions

Incorporate (unbiased) genomic variation from all southern
African people in biomedical infrastructure

Discover variants by sequencing

Study design: high/low-coverage? Exome? Pooled samples?

Great diversity (multiple lines of evidence) can help decipher
genetic basis of human traits
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