
Chromosome 22
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Bantu (SSAFR)

0.0

0.1

0.2

0.3

0.4

● ●●●●●●●●●●●
●●●●●●●●●●

●●

●
●●

●
●
●●●●●●●●
●●
●
●●

●●●

●●●●
●
●
●

●
●●●

●●●●●
●●
●
●●●

●
●
●
●●
●●●●
●
●
●
●●

●●

●

●
●

●●
●●●●●●
●●●●●●●●
●
●●
●●●●●●●●
●●●●●●●●●●●●●

●●●
●
●●
●

●●●●●●●●
●●●●●●
●●●●●●●●
●●●●

●
●
●
●●
●●●
●●●
●●●●
●●●●
●
●
●●
●●●●●●●●●●●
●●●

●●
●●●●●●●
●
●●●●●●●●●●●●●●●●●

●
●
●●●
●
●●●
●

●●

●●●
●●●●●
●●
●
●●●
●●●●
●●
●
●●●
●●
●
●●
●●
●●●●●
●●●●●
●●●●
●
●
●●●
●
●●
●
●
●●●●
●●
●●●●●●●
●●
●
●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●●●●
●
●●●●●●●
●●
●
●
●
●●●●
●●●
●
●●●●●●●
●
●●●
●

●●●●●●●
●●●●●●●●●●
●●●
●●
●●

●●●
●●●●●●●●●●●●●●●●●

●●●
●●●

●
●●
●●
●●

●●
●●●●●●●
●●
●
●
●●

●●
●

●●
●
●●●●●●●
●●●●●●●●● ●●●●

●

●
●●●●●●
●

●●●
●●●
●
●●●
●●
●●●●
●●●●●●●●●●●●●●●●●●●●

●●●●
●●●
●●●
●●
●●●
●
●
●●●
●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●
●●●●●●●
●●●●●●●●●●
●●●●●
●

●●

●
●
●●●●●
●●●●●
●●
●●

●●

●
●●●
●●●
●●●●●●●●
●●
●
●

●●
●
●
●●●
●●●
●●●●●
●
●
●
●
●●
●●
●●●
●

●●●●●●●●●●●
●●
●●●●●
●●●●●●●●
●●
●
●●●●●●●●●
●
●●●
●●●
●
●
●
●
●●
●●●●
●●●●
●●
●
●●●●●

●●●
●
●●●●
●
●●
●●
●●●●●
●

●●●

●
●●
●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●
●●
●●●
●●●
●
●
●●●●●●●●●●●●
●●●
●●●●●●●●●● ●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●
●●●●●●●●●●●

●●
●●
●
●●●●
●
●

●
●
●
●

●●●
●
●●●
●
●
●

●●●
●
●●●●●●●●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●
●●
●●
●●
●
●
●●
●
●
●●●
●

●
●
●
●
●
●
●●
●●●
●●●●●●●●●●●●●●
●
●

●

●●●●

●

●●
●
●●●
●
●
●●●●
●●
●●●
●
●●
●

●●●

●

●●●
● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●
●●
●●●●●●●●●
●

●●●●
●●
●●

●
●
●

●
●
●●
●

●

●

●

●

●

●
●●

●

●

●●●●
●

●●
●●●●●●●●●
●●●

●●
●

●
●
●

●

●●●

●

●

●

●
●

●

●●●

●●
●●
●

●
●●
●●
●
●●●●●
●●
●●●
●

●
●
●●

●

●
●
●●●
●●●
●●
●

●

●
●●
●●
●●●●
●

●●●●

●

●

●
●
●●
●

●
●

●

●
●●

●●
●
●●
●

●

●
●
●

●

●

●●
●
●●
●●●
●●
●

●

●●

●

●
●

●

●●

●●●
●●
●●●

●●●●
●●●●

●●●●●●●
●
●
●●
●

●●

●
●
●
●

●

●●
●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●
●●●
●
●●●●●●
●
●●

●
●
●

●●

●●
●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●

●●●●●
●●●●●●●●●●●●●
●
●●●
●●●●●●●●●●●●
●●●●
●
●●

●
●●●

●●
●●
●●●
●
●
●●●
●●●●●●●●●
●●●

●
●
●
●●
●●●●●●●●
●●●●●●●
●●●●●●●●●●●●●●●
●●
●●●●
●●
●

●●●
●●

●
●●
●

●●
●
●●●●●●●●●
●●●
●●●●
●●
●
●●●
●●
●●●●●●●
●●●●●●●●●●●●
●●●
●●●●●●
●
●●
●

●
●

●●●
●●●●●●●●●●●

●
●●●●
●

●

●
●
●●●●

●

●●●
●●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●

●●●●
●●●●
●●●
●
●●
●●

●
●

●●●●●
●
●●
●

●

●
●●
●
●

●
●●
●●

●

●●
●
●

●

●

●●
●
●

●

●
●●
●●●●
●
●●
●
●●●●●●●●
●
●●●●●●●
●●
●
●●●●●●●●●●●●●●●
●●●●●●
●●●●
●●●●●
●●●●●●
●
●●●●●●●●●●●●●●●●●●●●

●●●
●●
●●●●●●●●●●●●
●●●
●
●●
●

●●

●●
●●

●
●

●●
●●●
●
●
●

●●●

●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●
●
●●●●●●

●

●
●

●

●

●●

●
●●
●

●●
●●

●●●

●●●
●●
●●●●●●●●●●●●●●●●●

●
●●
●●
●●●
●●●
●●
●●
●●
●

●

●●●●
●
●

●
●
●●
●
●●●●
●●

●●●●●●●
●●
●●●●

●●●

●●●●●
●●
●●
●

●
●●
●
●●●
●●●
●
●
●●

●●

●
●●

●

●

●

●
●●
●

●

●●●

●

●●
●
●●●●●
●●●●●●
●
●
●
●
●●●●
●●●●●●●●●●●●●●
●

●●
●●●●
●●
●
●

●

●
●
●

●●
●●
●
●●●
●●●●

●●●
●●
●

●
●
●

●

●●
●●
●●●●●●●●●●
●●●●●
●●●●●
●
●●●●●●

●●●●●●●●●●●●●●●●●●●●
●●●
●●
●●●●●●●●
●●●
●●●●
●●
●●

●
●
●●●●●●
●●
●
●
●
●●●

●●
●●●
●●
●●
●
●

●●●●
●
●●●
●

●●
●

●
●
●●

●●
●

●●
●●
●●
●

●●
●
●●
●
●●

●
●
●
●

●

●
●●

●
●●

●●●●

●

●
●●

●

●●●
●

●●●
●
●●●
●
●●●●
●

●

●

●●

●●
●●●●●●
●●●●●●
●●●●●●●●●●●●●●●●●●●●●
●
●
●●●
●●
●●

●
●●●●

●

●
●●●●●●
●●
●●
●●

●
●

●●●

●
●
●

●
●●
●●●●●●●●●
●●●●●
●●●
●
●
●
●
●●

●
●●●
●●●
●
●●

●●

●
●
●●●●●●●●
●●

●●
●
●
●●
●

●●●●
●
●●●●●●●●●●●●●●●●●
●
●●●●●●

●
●
●●

●●
●●●●
●●
●
●
●●●
●●

●
●

●●
●

●
●

●●●

●
●
●

●●
●●●●●
●●●●●●●●●
●●●●●●
●●●
●
●●
●

●●

●
●
●
●●

●

●●

●
●●●

●●
●●
●●
●●

●
●●
●●

●

●
●●

●
●
●●●
●
●
●●
●
●

●●
●

●●
●

●●
●
●
●●●●
●●●
●

●●
●
●
●

●
●

●
●●

●
●●

●

●●

●

●
●●●

●
●●●●
●

●●●
●
●●
●

●
●●

●

●●●

●
●●
●
●

●

●●●

●
●
●
●●
●

●
●●●●●●

●●
●
●
●
●
●
●
●●
●
●
●●●
●●
●●

●●●
●●●

●
●●

●

●

●

●●
●●●●●●●●●●●
●●
●
●
●●
●

●●●
●
●●

●●●●
●●

●●
●
●
●●●
●●
●●●●
●

●
●

●●
●

●

●

●
●

●●
●●
●
●●●●
●●

●●●
●●●●

●●
●

●●●●●
●●

●●

●
●●
●
●
●●
●
●●●●●●●●●●●●●
●●●
●●●
●●●

●●●
●●
●

●●

●●●●
●●
●●
●●

●●

●
●
●
●
●

●●●
●
●●

●
●

●
●●
●

●
●
●
●

●
●
●
●●●

●

●●
●

●●
●●●
●

●●

●

●
●
●

●

●

●●●

●

●
●●●
●
●

●
●
●

●

●
●

●●
●

●

●
●●

●●
●

●

●

●●●

●
●
●●●●●●●●●●●●●
●●
●
●●●●●
●●●●
●
●

●

●●
●●●
●
●
●
●
●
●

●
●●
●●●●●
●●
●●
●●
●●
●●●●●
●
●●
●
●●●
●●
●
●
●

●

●
●●
●

●
●

●
●
●
●
●●●
●

●●●●

●●●
●●
●●●●●
●●●
●
●●
●

●●●●

●
●●
●
●
●

●

●
●

●

●●●●●●●
●●●●●●
●●

●
●●●●

●●●●●●
●●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●
●●●
●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●
●●●●●●

●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●
●●

●
●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●
●●●
●
●●

●●●
●●●
●●●●

●●●
●●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●
●●

●

●●●
●
●●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●
●●●●●

●

●●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●
●
●●●●●●●
●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●
●●●

●
●●
●
●●●●●●●●●
●●●●

●●
●●●
●
●●
●
●
●●
●●●
●●●
●●
●
●●●●●
●
●●●
●●
●●●
●●
●●●●●●●●●
●●●●●●
●

●●
●
●

●●●
●
●
●

●●●●
●●
●●
●●●
●●●●
●●●●
●●●
●
●●●●●
●
●
●

●●●●●
●●
●
●

●

●
●●

●

●
●

●
●

●

●

●
●●●●●●●●●●●
●●
●●●●
●●
●●
●
●●
●
●●
●
●
●●
●

●●

●
●

●
●
●●●

●
●
●●
●●●

●●
●

●●●
●
●

●

●●
●
●
●●
●
●

●

●
●●
●

●
●

●●●●●●
●●
●●●●
●●
●●
●●
●
●●●

●●
●

●●

●

●●●
●
●●●●
●●●
●
●●●●●

●●●
●●●●●●●●●
●●
●●
●●
●●●●
●●●
●
●
●

●
●●
●●●●
●
●●●
●

●●
●

●

●●

●

●
●

●
●

●

●
●●
●●●●●
●●●●
●●
●
●●
●
●●●●●●●●●●
●●●●
●
●●●●●
●●●●●●●●
●●●●●●●●●●●●●●●●●

●●●
●●●●●
●●●●●●●
●●●
●
●
●●●●
●●●
●●●●●●●
●●●●●●●
●●●●

●●
●
●
●●●
●
●

●●●●●●
●●
●
●
●●●●●
●
●
●

●
●
●
●●●

●
●●●●●●●●●●●●●●●●
●●●●●
●●
●
●
●
●
●●
●●●●●●●●
●●
●●
●
●●●
●●●●
●

●●
●●●●●●●●●●●●●●●●●●●●
●

●

●
●
●

●●●

●●
●●●
●

●●
●●●●

●●

●●
●●
●●
●
●
●●●●
●●●●
●●●●

●●●●
●
●●

●●
●●
●●●●●●●●●●
●●●

●●●
●
●●

●●
●●
●
●●●●
●●●●●●●●●●●
●
●●●●●
●●●●
●●●
●
●●
●●

●
●●●●
●●●
●
●●●

●

●

●
●
●
●●●

●

●●
●
●
●●●●●

●
●

●●
●●

●

●

●

●●●●●
●●●●
●
●●●●●●
●
●●●●
●●
●●

●
●●

●

●
●●

●●●●●●●●

●●●●

●

●

●
●
●

●

●

●

●
●
●

●

●●
●●
●●●
●●
●●
●
●
●●
●

●●

●
●
●
●●●
●●
●

●●
●●
●●
●
●●●
●
●●
●●●●●●●●
●
●●●●●
●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●
●●●●●●●●

●
●
●●

●●
●●●●●
●●
●●●●●●●●●●
●
●●
●
●
●
●
●●●●

●●●●
●
●●●●
●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●

●
●●

●
●●●●●●●●●●●

●●
●●
●●
●
●●
●●●
●
●
●●
●
●●●●●●
●●●●●●●
●●●●●●●●●●●●●●
●
●
●●●
●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●●●●●●●●
●

●●●●
●
●●●●●
●
●●●●●●●
●
●●
●
●

●
●
●●

●

●●
●●●●●
●
●●●
●
●●●●●

●
●

●●
●
●
●●

●

●

●
●

●

●●
●

●●
●

●
●
●●●●●●
●●●●
●●●
●●
●●

●●●
●●●●●
●●
●●
●
●

●●●
●●●

●●●●●

●

●
●

●●

●
●●
●●
●

●
●
●●
●●●●●●●
●●
●●●
●
●
●
●●
●
●

●

●●●

●
●●●●●●●●●●●●
●●●●●
●●●
●●●●●●●●●●●●●●

●●●●
●
●●●●
●●
●
●●●
●
●●●

●●●●●●●●
●●●
●●
●

●
●

●
●●

●●

●
●●●●●
●
●●
●
●
●●
●●●●●●●●

●●●
●●

●
●●●●
●●●
●●●●●●●
●
●●●
●

●

●

●
●

●

●

●
●
●

●●
●

●
●
●

●●
●
●●●●

●●●

●●
●
●

●●
●●●
●
●●●●
●●●●●●
●
●●●
●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●
●●●●●●●●
●●●●●●●●
●●●

●

●●●

●

●

●●

●
●●●●
●●●●

●
●●

●●

●●

●

●●●
●

●●
●●
●
●●●
●●
●

●●

●●
●●●●
●
●
●

●●

●
●●
●
●●
●
●
●●

●●●
●
●●
●●

●●●●●●●
●●●●●●
●●
●
●
●
●
●●●

●●●●
●●
●
●●●●●●
●
●●
●●●●●●●●●

●●●●●
●
●●
●
●
●

●
●●●●●●●●●
●
●
●

●
●●
●

●
●

●●●●●●●●
●●●
●
●●

●
●●●●●
●●
●●

●
●
●
●

●
●
●
●
●●

●
●

●

●●
●

●
●●
●●●●●●●●●
●●●●●●
●
●●●
●●●●
●●●●
●
●●●
●
●
●●●●●
●●●●●●●
●●●
●●●
●●●●●●●●
●
●

●●
●●
●
●
●
●

●

●

●

●●●

●●
●

●
●●

●

●●●●●●
●●
●●●●●
●●
●●●●●
●●
●

●●

●●

●●
●

●●●
●
●
●●●
●
●●
●●●
●
●●●

●●●●●●●●
●●
●
●●●
●●●●●●●●●
●●●●●
●●
●
●●
●
●
●

●●●

●●
●●
●
●

●●
●●
●
●
●
●

●●●
●●●●

●
●

●

●

●
●●

●
●
●●●●
●
●
●
●●●●●
●●●
●

●
●●●●

●●●●
●●●●
●●●●

●●●●●
●
●
●
●●●●●
●
●
●●
●
●●
●●●●●●
●
●
●

●
●
●
●
●

●

●

●
●
●●●
●●
●●●●
●●●●
●●●●●●●
●●●●●

●●
●
●

●

●

●

●●
●
●

●

●

●●●
●●●
●●
●●●●
●●●●
●
●●●●
●●
●●
●●
●●●●●

●
●●●

●●
●●●●●
●●●●●
●

●
●●

●
●
●

●●
●●●●●●
●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●
●●
●●●●●●●
●●●
●●●●●●
●●●●
●●●
●●
●●●●●●●●●●●●●●●●●●●

●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●●●
●●
●●●●●●
●●●
●●●

●●
●
●
●

●
●

●●
●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●●●●●●●●
●●●●
●●●●
●●
●●
●
●●
●
●
●●●●●●●●●
●●●●●●●
●●●
●
●●●●●
●●●●●●
●●●

●●●●●●
●●
●●●
●●●●●●●●●●●●●
●●●
●●●●●
●●●●●●●●●●●●●●●●

●●●
●●●●●●
●●●●●●

●●●●
●●●●●●●●●
●
●●●●●●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●●●●●●●●●●●●●●●●●●●
●
●
●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●●●●
●●●●●●●●●●●●●●

●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●●●●
●●●●
●●
●●
●●●●●●
●●●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●
●●●●
●
●●
●●●●
●

●
●
●●●●
●
●●●●●●●●●●
●●●●
●●
●●
●●
●
●
●●●

●●●
●●
●
●
●●●●
●●●
●●

●
●●

●●
●●
●●
●●●●●●●

●●●●●●●●

●
●●
●

●●
●

●●

●●●●●●●●●●
●●●●
●●
●
●
●

●●

●
●

●●●●●●●●
●●
●●●●
●●
●
●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●
●●●
●●

●●
●
●●
●
●
●●●
●●
●●
●●
●●●●●●●●●●●●
●●●●
●

●●●●
●
●

●●●●●●●●●●●●●
●●
●●

●●

●
●●
●
●●

●
●

●●

●
●
●●
●●●●
●●
●●●●●
●
●
●

●

●●●●

●
●●●●

●

●
●●●●●
●
●●●

●●●
●●●●●

●
●
●●
●
●●
●●
●

●●
●
●

●●
●
●●
●●●●●●●●●●●●●●●
●●●●
●

●●
●
●●●●
●●

●

●
●●●●●●●
●

●
●
●
●●●●●●●●●●●●●●●●●●●●●

●
●
●
●●●●●●●●●●●●

●
●
●●●●●●●

●●
●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●●

●

●●

●

●
●

●
●

●
●
●

●
●
●
●
●
●●●●
●
●●
●●●
●

●●●
●●●●●
●
●●●
●
●
●●

●●
●
●●
●
●●●
●
●
●
●●●
●
●
●●●
●●●●●
●●●●●
●●●●●●●
●
●●●
●

●●
●●●
●●●●
●●●●●

●
●

●●
●
●
●
●

●●●

●

●
●●
●

●
●●●

●
●●●

●

●●●●

●●

●●●

●●●
●●

●●
●
●
●●●

●
●
●
●

●●

●●●●●

●

●●●

●

●

●●●●
●

●
●●
●

●

●●
●
●
●
●
●
●
●
●●
●

●●●●

●

●●●
●●
●●●●●
●
●
●●●●●●
●●●●●●●●

●●●
●
●●●●●●●●
●

●
●

●
●●
●

●●●●

●

●●

●
●

●

●●
●

●

●
●

●

●

●
●

●
●
●

●
●●

●

●

●●
●
●

●
●

●

●●●

●

●

●
●
●
●
●●

●
●●
●
●●
●
●●●●
●●●
●

●

●●

●

●

●
●●●●
●
●

●●
●
●●

●

●
●

●●
●●●●●●
●
●●●●●●●
●●
●●
●
●
●●●

●
●

●●●●●
●
●●●●●●
●●●
●
●●
●●●●●●
●●
●
●

●●
●●●●
●
●●●●●●●●●●
●●
●●
●●●●●●●●●
●●

●

●

●●●

●

●

●

●
●●

●

●

●
●

●●
●●
●

●●●●
●●●●●●●
●●●
●●●

●●
●
●●

●

●

●●

●

●

●
●●●
●
●
●●●●
●●●●●●●●●●
●
●●
●●●●●

●

●●
●
●●

●●●●●
●
●
●●●
●●●●●
●
●
●
●●●●

●
●
●
●●●
●
●●●
●●

●

●●●

●●

●

●●●●●●●●●
●
●●
●
●
●
●●
●●●●●●
●

●
●

●

●●

●●

●●●●

●●
●●

●
●●

●

●
●●●●
●●●●●

●

●●●

●

●●●●
●
●●
●●●

●

●●

●●
●
●
●
●●●
●

●
●
●

●●
●

●●
●●
●
●●●
●●●
●
●●

●●

●●
●●●●
●●●
●
●

●

●●

●●
●●●●
●●●●

●

●●
●
●●
●
●●
●
●●●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●
●
●●●
●●●
●●●●
●
●
●
●●●●●●●
●●
●
●

●●
●
●●●●
●●●

●●
●●●
●

●

●●
●●
●

●

●●●●
●
●
●●
●
●●●●●●●●
●●●●●●
●●●
●●●

●
●
●●●
●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●

●●
●
●●
●
●●●●●
●●●●
●●
● ●●●●

●●●●●●●
●●●
●●●
●
●
●●●
●
●●●
●●●●●●●
●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●
●●
●
●●●
●●
●●●●●
●●●●
●●
●●●●
●
●●●●●

●●●
●●●●●●
●●

●
●
●
●●●

●

●●●

●

●●●●
●●●●

●
●●●
●●
●
●●●●
●●●●

●●●
●●●●
●
●
●●
●●

●
●●
●●

●
●●●●●●●

●●●●●●●●
●●●●●●
●●●●●●●
●●●●
●●●
●●●
●

●●●●●

●●
●
●
●
●●
●
●
●
●●●
●
●●●●●
●
●●●●
●●●●●
●●
●●●
●●
●●●
●●●●

●●

●

●
●
●
●

●
●
●
●●●
●●
●
●
●●●●●●●●●●●●
●●
●●●●●●
●●●●●
●
●●
●●●●●●●●●●●

●
●●●
●●●●●●●●●●●●

●●●
●●
●●●●
●●●●●
●
●●●
●●
●
●●
●●

●●●
●

●●●
●
●●

●●

●

●

●●●

●

●●●●●●●●●●
●●
●●
●
●●●●●●
●●
●●
●●●
●●
●
●●●
●
●
●●●
●●

●●●
●●
●

●●●

●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●
●●●●●●●●●●●●
●●●
●●●●●●●
●●●●
●●●
●

●●●●●●●●●●●
●●●
●
●●●●
●●
●

●
●
●
●●●●
●
●
●●●●●●●●●●●●●●●●

●●●
●●●
●
●
●●●●●●●●
●●
●
●●●
●●●●
●●●●
●

●●●
●

●
●●
●●●
●●●●
●●●●●●
●●
●
●●
●●●
●●
●
●●
●●●●●
●
●●●
●●●
●
●●
●●●●●
●●
●

●●

●

●
●●
●●
●

●●●

●

●
●
●
●●●
●●●●
●

●●●●●

●●
●●

●
●●●●
●●●●●●●●●●
●●●●●
●

●●
●
●●

●
●●
●●

●●●
●●●●●●●●●
●

●●●

●●●
●●●●●●
●●
●●●●
●
●●

●
●

●●●●●●●●●
●●●●●
●●
●
●●●

●●●
●●
●●
●●

●
●
●●

●●
●●●●●
●
●●●
●●●
●
●●●●
●●●●●
●●●●●●●
●●
●
●●
●●
●

●

●●
●●●
●●●●
●
●●
●
●
●

●
●●

●●●

●●
●●●

●●

●●
●●●●●●
●●
●●●
●
●●●●
●

●

●●

●
●

●

●●
●●●
●●
●

●●

●●
●
●
●●
●
●●●

●●
●

●●

●
●●●●●●●●●
●
●●
●●
●
●●●●
●●●●●
●
●●●
●●

●●
●●
●

●
●●
●
●●

●●

●

●●
●

●●●
●●●
●●●●●●
●●●
●●●
●●
●●●●●
●●●●●
●●●

●●
●

●
●●●
●
●

●

●
●●●
●
●

●
●
●●
●

●

●
●

●

●
●
●●●

●
●
●

●

●●
●

●●
●
●●●
●
●
●

●●●
●●

●●

●
●
●●●

●
●
●

●●●
●
●●
●
●●●●

●
●
●
●

●●●●

●

●●●
●●●●

●
●

●

●

●
●●

●

●

●
●●
●

●

●

●

●

●●●
●
●●
●●●●●●●

●●
●●●●●●●
●●●
●●●●●

●●●●●
●●●●●●●●
●●●●●●●●●
●●●●●
●●●

●
●
●●

●●●
●
●●
●●●
●●
●
●●●●●
●●
●●
●●●●
●
●

●

●

●●
●
●

●

●

●

●
●
●
●●●
●
●●●●●

●●●
●
●●
●●
●●

●●
●

●

●
●●
●
●

●
●

●
●●

●
●●
●●

●
●
●●●●
●

●
●

●

●
●

●

●●

●

●●

●
●
●●
●
●●●
●
●
●●●

●

●●●

●

●●●

●

●
●

●
●

●

●
●●
●
●
●●●
●●
●
●
●●●●●●
●
●●●●
●
●●●
●
●●●●●●●●
●●
●

●
●●
●●

●
●●

●●

●●
●●●

●
●
●●●●●●●
●●
●●
●●●●●●●●●●●
●

●●

●
●

●●●

●

●
●

●
●●

●●
●

●
●●
●

●●
●

●

●●●●●●●●
●●●

●
●●●●●
●
●
●

●

●
●
●
●
●●●●

●
●●●●
●
●●

●
●●
●
●
●●
●

●●●●●●●●●●
●●●
●●●●●●●●●
●●

●
●●

●●
●

●●
●
●

●

●

●

●

●
●

●

●

●●
●

●●●●
●
●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●
●●
●●
●●
●●●●
●●
●●●●
●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●

●●●
●●●●●●●●●●●●●
●●●
●
●●●
●●●
●
●●●
●
●●
●●
●●●●

●●●●●●●●
●●●●●●●●
●●
●●●●

Biakapygmies (SSAFR)

0.0

0.1

0.2

0.3

0.4

● ●●
●●●●●●●●

●
●
●
●●●●●●●●

●●

●●●
●●●

●●
●
●●
●●●●
●
●●
●●●●●
●

●●

●
●

●
●●
●

●●●
●●
●

●

●

●
●●

●
●

●
●
●●

●●

●

●

●

●
●●

●
●
●

●
●
●
●

●●●
●●
●●●●●●●●●

●

●●

●

●
●●

●
●
●

●

●●●●●●
●●●●●●
●
●
●

●
●●●
●

●●●●●●●●
●
●
●●●
●

●
●●●●
●●●●●
●●
●
●
●
●
●
●●●

●●●
●
●●●
●
●
●

●●●●●●●●●●●●●●●
●●
●●
●●●●●●
●
●●●●●●●●●●●●●
●●●●●●●
●●
●●●
●

●●
●
●

●●

●●●

●●
●●●
●●●●
●●
●●●●

●

●●

●
●●
●
●
●
●
●
●●
●

●●●●

●●●●●
●
●●●●●

●
●●
●
●●

●
●●
●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●
●●●
●
●●

●●●●●
●●●●●●●●●●●●
●
●
●

●
●●●
●
●●●●
●●●●
●●●●●●
●●●●
●
●●●
●●●●
●●●●●●
●
●
●
●
●●●●●●●
●●●●
●●
●●
●●
●●●●
●
●●●
●
●
●●●
●

●●

●
●
●
●●●
●●●
●●
●●●●
●●●●
●

●
●●
●●●●●●●●●●
●●
●● ●●●●

●
●
●

●
●
●
●
●●

●●●
●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●

●●

●
●●●
●
●●
●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●●●●●●●●●●
●●●●
●●
●●
●●

●●●●●

●●
●
●●
●
●

●●
●●

●●●
●●
●●●
●
●●
●
●●●●●
●●
●
●

●●●
●●

●●
●●
●

●●●
●●
●
●
●●

●
●●
●●●

●●
●●●●●●●●●●●●●
●●●
●●●●●
●●●●●●
●●●●●●●●●
●
●●●
●
●●
●●●
●●
●

●●
●●
●●
●●
●●

●
●●●●●
●
●
●
●
●
●
●
●
●
●●●
●●●●●●
●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●
●●●●●●●●●
●●●
●●
●●●●●●

●●●●●●
●
●●

●
●●●●
●●
●●
●
●
●
●●●●●●●●● ●●●●

●●●●
●●●●●
●●●●

●●●●●●●●●●●●●●●
●●●●●●●●●●●

●●●
●●●

●
●
●

●
●
●●●●●
●
●●
●
●
●

●●
●
●

●●●

●
●

●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●
●●●●●●

●●
●●
●
●●●●●●
●
●
●
●●●●
●●
●
●●
●
●●
●
●●●●●●●●●
●
●●

●
●●●
●

●

●
●
●
●
●

●
●●●
●●
●
●●●
●●●●
●

●

●
●●

●

●
●
●● ●●●●●●●●

●●●●●●●●
●●●●●●
●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●
●

●

●●
●●

●
●●●●
●

●

●

●

●●●●●●
●●
●●

●●●●●●●
●●
●

●

●
●

●
●●

●

●●
●

●

●
●

●

●

●

●
●●
●●●●●
●●●●●●●●●●●

●
●●●●

●

●●●
●
●

●●●●●●●●
●
●●

●

●
●
●
●
●●●●●

●

●

●

●

●
●

●

●

●●●

●
●
●
●

●
●●
●
●●●●
●

●
●●

●
●

●
●●
●
●

●

●●

●●
●

●

●
●●
●●

●

●●●
●
●●
●●

●
●
●

●●●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●
●●●●●●●
●●●●●
●●
●

●

●

●●

●

●

●●

●●●●●●●●●●●●●●●●●●●
●
●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●●
●●
●
●●●
●●●●●●
●
●●
●●
●●●
●
●●●●●
●●●
●●●●●●●●●●●
●●●●●
●●●●●●●●
●●●●
●●●●●●●
●●
●●
●●
●●●●
●●●●●●
●
●●
●
●

●
●

●
●●

●
●●
●

●●
●

●
●●
●●●●
●
●●
●●●
●●●●●
●●●●
●●●●●●●●●
●●
●
●
●
●●●●●●●●●●
●●
●●●●
●
●
●●●●
●●●
●●
●
●
●
●
●
●●●
●

●●
●●
●

●

●
●

●●

●

●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●●●●●●
●●●●●●●●●●●●●●●●

●
●●
●●●
●
●●
●●

●●
●
●
●●●●●
●
●

●

●
●
●

●

●●

●●
●
●
●

●●●●
●

●
●
●
●
●
●●
●
●●●

●●●●●●●●●●●
●
●
●●
●●
●●●●

●

●●

●
●

●●
●
●●●●●●●
●●
●
●●●●●●●
●●●
●
●
●
●
●●●
●●●

●●

●
●●●●●●●●●●
●●●
●●●

●●●●●
●●
●●
●
●●
●
●●●●●●●
●
●

●
●●●
●
●
●●●

●

●
●●
●●

●

●

●
●●
●●

●
●
●

●

●
●

●
●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●
●●●●●●●●●●●●●●●●

●●
●●●●
●

●
●●●●●●
●●●
●●
●●●●

●

●
●

●

●
●

●
●
●
●●●●
●●●●●●●●●●●●
●●
●
●●●●●
●●

●

●

●
●●

●

●

●
●●

●●
●
●

●●●●
●
●

●●●
●
●
●●●●

●

●

●

●

●

●●●

●

●●

●

●
●●●●●●●
●●●●
●
●●●
●●●●
●●●●●●●●
●●
●●●●●●
●
●●●●●●
●●●●

●

●●●

●●
●
●
●
●●
●●●●●

●●●
●●

●
●

●

●
●

●●●●●●●●●●●
●●●●●●●●
●●
●●●●
●●●●
●●
●
●●●●●●●●●
●●●●
●●●●●●
●●●
●●
●●●
●
●
●●●
●●●
●●
●

●

●●

●●

●●

●●
●●
●●
●
●

●

●
●
●

●●

●
●●●

●●
●
●●

●●

●

●
●
●●

●●●

●

●
●
●

●

●
●
●

●

●●

●

●

●
●

●●

●

●●

●

●●
●

●

●

●
●
●
●

●

●●●

●
●●

●●●
●
●

●
●●
●

●
●

●●
●●
●
●

●●
●

●

●

●●

●
●

●

●●
●

●●
●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●
●●

●●●●●●

●
●

●

●

●●●

●

●

●
●
●●●●●●●
●

●
●

●
●

●
●

●

●
●●

●
●●●
●●●
●●●●●●●●●●
●
●●

●

●

●●●●

●
●●●
●
●
●

●●
●
●
●
●
●●●
●
●●●●
●●●●●
●
●
●●
●
●●●●
●
●
●●●●●
●
●

●●
●
●●●●●●
●

●●
●
●●●
●
●
●●

●●

●
●●●●●

●
●●●●
●●
●

●
●●●

●
●

●●●

●●
●
●●
●●●●
●
●●●
●

●
●
●
●●●●●●
●
●●●
●●
●
●

●
●
●

●

●

●
●

●

●
●●
●
●●●
●●
●
●
●
●●
●

●●●●●●

●
●
●

●

●
●●●●●
●●●
●

●●●

●●
●

●●
●

●●
●●●●
●●
●
●●
●●
●●

●●●

●

●●

●●●●

●

●●●●
●

●●●
●●
●●●●
●
●
●
●●●●

●●
●

●

●
●

●
●

●

●
●●

●

●●
●●●

●●
●●●
●
●
●●
●
●●
●●
●

●
●●●

●●
●

●●

●
●
●
●
●●
●●
●●●
●
●

●

●●●●●●●●●●●●●●
●●●
●
●
●●
●●
●

●
●
●●

●●

●●

●●
●●
●
●
●●
●
●

●●

●

●

●●●
●●●
●

●
●

●

●
●
●

●

●

●●●●●●●●●
●●

●●●
●
●●●●●
●●●●●
●
●
●
●●
●

●
●●●
●●●●●●
●
●
●●

●●
●●●●

●●

●

●●
●

●●●
●●

●●
●●
●●
●

●

●
●●●

●
●●●
●

●
●
●●
●
●
●●

●
●●●
●●●
●●
●●●
●●

●

●
●
●

●●

●●●
●

●●
●
●
●

●

●

●

●
●●

●

●

●●●
●
●
●●
●
●
●

●

●●
●
●

●
●
●

●
●●

●
●●
●
●●
●
●●●●●●
●●●
●●●●●
●●●●
●
●●

●●
●
●●●
●●
●

●
●
●

●●
●

●

●
●

●●
●
●●
●●●
●
●●●●
●
●●●●●
●●
●
●●
●●●
●●
●●●●

●
●

●
●
●
●
●

●

●
●●

●●●

●

●●●

●

●●●●●

●●●●●●●●

●

●
●●

●

●
●

●

●

●

●
●●

●

●

●

●
●

●●●●●●●
●●●
●●●
●●
●●

●●●

●●●●
●●●●●
●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●
●●●●●●
●●●●
●
●

●

●
●●

●

●

●

●

●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●
●●
●

●
●●
●

●

●●●●●●●●●●●●●●●●●●●●●
●●●●●●●
●●●●●●●●●
●●●●●
●●●●●●●●
●●
●●●●●●●●●●

●●
●●●●
●●
●
●●●
●●●●●
●●
●●●

●
●●
●●
●●
●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●●●●●●
●●●●●●●
●●●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●●●●●●●●●●
●

●
●
●●●●

●

●
●
●●●●●●●●●●
●●●
●●●●●●●

●
●●●●●
●
●●

●●
●
●
●
●
●●●●

●●●●●●
●
●●
●●
●●
●●●●
●●
●●●●●●●
●●●●●●●●●●●●●●
●●●●●
●●
●●
●
●●●●●●
●

●●

●

●
●●

●
●
●

●
●●●●●●●●●●●●●●●●●●●

●
●●●
●●●●●●
●●●●
●●
●●●●●●●
●

●

●
●

●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●

●
●●
●●
●●
●●
●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●●●●●
●●
●●●●
●●●●●●●●●●
●●●●●●
●

●

●
●

●
●●●●●●●●●●●●●
●●
●
●●●●●●●●●●●●●●●●●●●●
●●●●
●●

●

●●●

●●
●

●
●
●
●
●
●
●
●●
●
●●●●
●●
●●
●●●●

●
●
●
●

●●

●
●

●
●●
●

●
●●●
●

●

●
●
●●

●
●
●

●

●

●●
●

●

●

●●
●●●●●●●●●●
●
●

●●

●●●

●●●
●
●
●

●

●●

●

●●●

●

●●

●
●

●
●

●

●●

●

●●●
●●
●
●
●●●●●

●
●●

●●
●

●●●
●●

●

●

●●●

●

●

●●●
●
●●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●
●

●●
●●●

●●
●
●

●
●

●●

●●
●
●
●

●
●●●●●●
●
●●●

●

●●
●

●
●●
●
●
●

●●●

●●●

●●●●●
●●
●●●●
●●●●●●●●●●
●

●

●●●
●●

●●
●●●
●
●●●
●
●●●●●●●
●●●●●●●●●●●●●●
●
●●●
●●●●●●●
●●●●●
●●●
●●●●
●●●
●●●●●●
●●
●
●●
●
●●●
●●●
●●
●●●
●
●●●
●●

●●
●●●●●●●●
●

●●
●●
●
●●●●
●●●●
●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●●●
●●
●●●●
●●
●●●
●●●
●●●●●●●●●
●●●
●●●
●●●●●●●
●
●●
●
●
●
●
●

●●

●●

●●●
●

●●●
●
●●●●

●●●●

●●

●

●●●●●●●
●●●●●
●

●●
●
●
●
●●

●●
●●
●
●
●
●●●●●
●●
●●●

●
●●

●

●●

●

●
●●

●
●●●●●●●●●●●●●●●●●●●●●●

●●●
●●
●

●
●●●●

●●
●●●

●●

●

●●
●●
●

●

●●

●

●●●

●

●●
●●●
●
●●●●●

●●
●●

●

●
●
●
●●●

●

●
●●

●
●

●●

●●●
●●

●●
●●●●
●
●

●

●●

●

●
●
●

●
●●
●●●
●●
●●●
●

●

●

●●
●

●

●

●

●●

●

●
●●
●

●
●●
●
●●●●
●
●
●
●●

●●

●
●

●
●
●●●●●
●
●
●●
●
●
●
●
●
●●●●●
●
●
●
●●●●
●
●●●●●●●
●
●●●●●●
●●●
●●●●
●●●●●●●●●●
●●●
●●●●●●
●
●
●
●●
●●
●
●●●●
●●●
●●●●●●●●●●
●●
●●●●●●●●●●●●●
●
●●●●●●●●●●●●
●●
●●
●●●
●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●
●●●●●
●●
●
●●●
●
●
●

●
●

●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●●●●●●●●●●●●
●●●●●●●●●
●
●●●●●●●●●
●●●●●
●●
●
●●

●●
●●
●●●●
●●●
●●
●●
●●●

●
●
●

●

●
●
●

●

●

●
●

●
●●●●●●
●●
●
●●●●●●●●
●●●●
●
●●
●
●●
●

●●●

●●

●
●

●
●
●●
●●●●
●
●

●
●
●●

●
●
●
●

●
●

●●●●●●●●●●
●●
●●●●

●
●●
●●●
●

●

●

●

●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●

●

●●

●●

●
●●●

●
●●
●●
●●●
●●●●
●
●●●

●
●●

●●

●●
●
●
●
●
●●
●

●●●●●
●

●
●●●
●●
●
●
●
●●

●

●●●●
●●
●
●
●
●●
●●●●●●●●
●

●●●●●●
●●
●●●●●
●●●●
●●
●●
●●●
●●
●●
●●
●●●
●●●
●●●●
●●●
●●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●
●●●
●
●
●

●

●●
●

●

●
●●

●●
●
●●
●●●

●●●
●
●
●

●●

●

●●

●

●

●●●●●
●●●

●
●

●

●●

●
●

●●

●

●

●●
●
●●●
●
●
●

●
●
●
●

●●

●
●●●●●

●●
●●
●●
●●
●●

●●
●●●●●●●
●●

●
●

●
●●●●●●●●●
●
●●●●
●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●

●●

●
●

●●

●
●
●

●
●

●
●

●
●●
●

●●

●

●●●
●●●

●●●
●●●
●●
●
●
●
●
●●

●
●
●●●
●

●

●●●●●●●●●●●●●●●
●●
●●
●●●●
●●●●●●●
●●●●
●●
●
●●●●
●●●●
●●●
●●●●
●
●
●●●●●●
●
●

●●
●●●
●●
●
●
●
●●
●●
●
●

●●

●●
●

●

●
●●
●
●●
●
●
●●●●●
●●
●●●●●
●

●

●●
●
●

●

●
●●

●
●●●
●●●●

●
●
●

●●●
●●●●
●
●
●●●●●●
●●
●●●●
●●●●●●●
●
●●●
●●●●
●
●●
●
●●
●

●
●

●

●●

●●
●
●

●
●●

●

●
●●

●
●
●
●
●
●●
●
●
●

●●

●
●●
●●●
●●●●●●●
●

●

●

●

●●●

●
●

●
●
●
●

●●
●
●●
●●
●

●
●●●
●●●●●
●
●●
●
●●●●●●
●●●
●
●
●
●●●●●

●
●●

●

●

●●

●

●

●

●
●

●
●●
●●
●●●
●
●
●●●●
●●●●
●●

●●
●●●

●●
●
●●

●

●

●

●

●

●

●

●

●

●●
●●●●
●

●●
●
●
●●●●●●●●●
●●
●
●
●●
●●●
●

●

●●●
●
●●●●●●●
●●●
●
●
●

●●
●

●●
●

●●●●●●●●●●●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●
●●●●●●●●●●●●●●

●●
●
●
●

●
●●●
●●

●●●●●●●●●●●●●●●●●
●●●
●
●
●●●●●
●
●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●
●●●●●●●
●●●●●
●
●●
●
●●
●●
●●●
●●
●●●
●
●
●●●●●●●●●●●●●●●●●

●
●●●●●●●●
●
●●●
●●●
●
●●●●●●●●●●●●●●●
●●

●●
●

●
●

●
●
●●

●●
●
●
●
●
●●
●●●●●●●●
●●●●●
●
●
●●

●●
●
●

●●
●●
●●●
●●
●●
●●●●●●●●●●●●●●

●
●●
●●●
●
●●●●●●●●●●●
●●●●●●
●●●●●●●●●●
●
●●●●

●●●
●●●●●
●
●●●●●●●●
●●●
●●●●
●●●●●●●●●●●●●●●●●●●●

●●●
●●●●●●
●●●●
●●
●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●
●●
●
●●
●●●●●●●●●
●●●●●●●●
●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●

●●●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●
●●
●
●●
●●
●●

●●
●
●
●●●
●
●●●●●●●●●●●●
●●●●
●●●●●●●
●●●●●
●●●●●●
●●
●
●●

●
●
●

●
●
●●

●●
●
●●●●●●●●●●●●●●

●●●

●

●●

●

●

●
●●●●
●●
●●●●
●●●●

●●
●
●●
●
●●●

●●●●●●●●●●
●
●●●
●●
●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●●●●●●●●
●●
●●●
●
●●●●
●●
●

●●
●
●
●
●

●
●

●●●●
●
●●●●
●
●

●
●

●

●

●●●●●●

●●
●
●
●
●●●
●
●●●●
●●
●
●

●●
●
●●●●●

●●

●●

●●●●●

●
●

●

●
●

●

●

●
●

●
●
●
●●●
●●
●

●●
●

●
●
●
●
●●
●●●●
●
●
●●
●●●●●
●
●●
●
●
●●
●●
●

●
●

●
●●●

●
●●●

●

●●●●●●
●●●●●●●●
●
●
●●●●
●●●●

●●
●
●
●

●
●

●
●●●●
●
●●●

●●●●

●
●
●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●
●●●●
●
●
●
●
●●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●
●●
●●●●●●●●
●●
●●●●●●●●●●●
●
●●
●
●
●
●
●
●●

●

●

●

●

●

●
●

●

●
●
●●●●
●
●

●

●
●●
●●

●

●●●
●●●●●●●●●
●●●●

●●●
●
●
●●
●
●●
●

●
●●●●●
●
●
●●●

●
●
●
●●
●●●●●
●●
●
●
●
●

●●●

●

●●
●●

●

●
●
●
●

●
●●

●
●
●
●

●●●●●

●

●

●
●

●

●

●
●

●

●

●

●●
●●●
●
●

●
●●●

●●

●●
●

●●
●●●●●
●
●●

●
●●
●

●

●

●●

●●
●

●●

●

●
●
●

●

●

●●●

●

●●
●
●●

●

●●
●

●●
●
●

●●
●●

●

●●
●

●

●

●●●●
●●●
●●●
●●●●●
●
●●
●
●●●●●●●●●
●●●
●●
●●

●
●●

●

●
●

●●●

●
●●
●

●

●
●●
●●

●

●
●●
●●●
●

●
●
●

●

●
●

●●●

●

●

●

●
●

●●●

●

●
●●
●

●●

●
●

●

●
●

●●●●

●●
●

●●
●●
●
●
●
●
●

●
●
●
●

●

●
●

●●

●●

●
●●●
●

●●●

●●
●●●●●●●●●●●●●●

●●

●●●

●

●
●

●

●
●

●●●●●●●●
●●

●●
●●●●

●
●
●●●●
●●

●
●●
●

●

●

●

●

●
●

●

●●●●●●
●●●●
●
●●●●●●●●●●
●●

●
●

●

●

●
●
●

●

●

●

●
●
●●

●

●

●

●
●●●
●
●●●●●●●●●
●●
●●●●●●

●●
●
●
●

●

●

●
●

●

●

●●●●●●
●●●
●

●
●●●●●●
●
●●●
●
●●●●
●●
●●●●
●●

●
●●
●●●
●
●●●●●●●●
●
●●●●●
●
●●
●
●●
●
●
●
●●

●

●●

●
●
●
●●
●

●●●●●●●
●●●
●
●●●
●
●●●●●●●●
●

●●●

●
●

●●

●
●●

●
●

●●
●

●
●●
●

●
●●●●●●
●●●

●

●
●●

●

●

●
●●●

●●
●●●

●

●●

●●
●
●
●
●●●●

●●●●●●

●●●
●
●

●●●
●●
●●
●●

●●

●●
●●
●●●●

●●●
●
●●

●
●●●●●

●●●
●
●

●●
●
●●
●

●●●●●●●●●
●●
●●●●●●●●●●●●●●●

●●●
●●
●
●●●●●
●●●●●
●●●●●●
●
●●●
●●

●

●
●●●●●
●
●●●
●

●●
●
●●●●

●●
●
●●
●●●

●

●

●
●

●

●

●

●

●
●
●●●●
●●●●●●
●●●●
●
●●
●●●●●●●
●
●●

●
●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●●
●
●

●●

●
●●

●

●●

●
●
●
●
●●

●
●
●
● ●●●

●●●●●●●
●
●
●●●
●
●●

●

●●●

●
●●●
●●
●●●●●
●●●
●●●
●●●●●●●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●
●●
●
●●
●●●●●●
●●●
●
●●
●
●

●●●●
●●●

●
●●●●●

●

●●
●

●

●
●●
●
●

●●

●●
●
●
●●●
●●●●●●●
●●●●●●●●●●
●●●●●●●●
●●
●●●●●●●●●●●
●
●
●●
●

●●●●●●
●

●
●●
●

●●
●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●
●●
●●●
●●●

●●●
●●
●
●

●●

●

●●
●
●●
●
●
●●●●●
●
●●●
●●
●

●●●

●●●●●
●

●●

●

●
●●●●●●●●●●●●
●●
●
●
●
●
●
●

●
●
●●●●●●●●
●
●
●●●
●●
●
●
●
●
●●●●
●●●●●
●
●
●●

●
●

●●●

●
●●●
●
●

●●

●
●
●●●

●

●●●
●●●●●●●●●●
●●●
●●
●
●●
●●●
●

●●
●●

●
●●

●
●
●
●
●●

●
●
●

●●●●
●●

●●●
●●●●●●●●●
●●●●●●
●
●●
●●●
●●
●●●●
●●●
●
●●●●●●●●●●
●●●●
●●●
●●●●●●●●●
●●●●●●●●
●●●
●●●●
●
●●●●●●●●●
●
●●
●
●●
●
●
●
●
●●
●●
●
●●
●●
●
●
●●
●
●●●●●●●●●●
●●●●●●
●●●●
●●●
●
●●●●●
●●
●
●
●

●●●●●

●●●●●●●●●
●●
●
●●●
●●●●●●●
●●●●●●●●●●
●
●●●
●●●●●●●
●
●●●●
●
●
●
●
●●
●
●
●●●●

●

●●

●

●
●●
●●●

●
●
●
●●

●●
●
●
●

●●
●
●

●●
●

●●
●

●
●●●●●●●●
●●
●●●●●●●●●●
●●●●●●●
●●●●●
●●●●●
●●
●
●
●●
●●●
●

●●●

●●●
●
●
●●●●
●●
●●●●●●●
●●●●●
●
●●●●
●

●
●
●●●
●
●

●●
●●

●●
●●●●●
●●●
●●●
●●●●
●●●
●●
●

●

●●
●●

●●

●

●
●●
●●
●●●●
●●●
●●
●

●

●●

●●●

●
●●

●●
●

●

●
●
●
●
●

●
●
●
●

●●●
●●●●
●●●
●●●●●
●
●●●●●●●●●●
●
●
●
●
●

●●
●●

●●

●
●●●

●
●
●●

●

●
●

●●●

●

●

●

●

●●

●●●

●
●●
●
●●
●●●
●
●
●
●●
●●●●●●●●
●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●
●●
●●
●

●
●●●●

●
●●

●●

●●●

●●●

●●
●●●●

●

●●
●●●

●

●

●
●●●

●

●
●

●

●
●
●●

●

●

●
●

●●●●

●●
●

●●

●●
●
●

●●

●●●
●●
●
●
●●●

●●
●

●
●●
●●●
●●●
●
●
●
●●

●

●●
●
●

●

●●
●
●●●

●

●●
●

●

●

●●
●

●

●

●●
●

●

●

●

●
●
●●
●
●●
●
●
●

●

●●●

●●

●
●
●

●●●●
●●
●
●●●●

●
●●●
●●
●●●●●●●●
●
●●●●
●●●●●

●●●
●
●
●●●●●
●
●●●●
●●
●●●●●●●
●
●●●
●●
●●●
●
●●●●
●
●
●●●●●●●●●●●●●●●●●●●
●●●●
●
●
●
●
●●

●
●●

●

●

●●
●●
●●

●●●
●●●●

●

●●●●●●
●

●●●
●●

●
●●
●
●●
●●●
●●
●

●
●
●

●

●

●●

●●
●●

●

●
●
●

●

●

●
●●

●

●●●
●
●●●●●●●●
●●●
●●
●
●
●
●●
●
●
●●●●
●●●●●
●●●
●
●
●
●●
●●●
●
●●
●●

●

●
●

●
●

●

●

●●●
●

●●●

●●●●

●
●
●

●●●●●●●●●
●
●
●
●
●
●●

●

●

●●

●

●

●●

●

●●●●

●
●
●

●
●●●
●●●●●
●
●●

●
●

●

●●

●

●

●
●

●

●●●

●●
●●
●

●●
●
●

●●
●●
●
●
●

●
●
●
●●

●●●●●●●●●●●
●●●●
●●●
●
●
●●●●

●

●

●

●
●
●

●●
●

●

●

●

●
●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●
●●●
●

●●
●
●
●
●
●
●
●
●
●●●●●●●●
●
●●●●●●●

●●●
●
●
●●●
●●●●●
●●●
●●●●●●●●
●●●●●●●●●●●●●●●●

●●●●●●●●
●
●●●●●●●●
●●●
●●●
●
●●●
●●●●●●
●
●●●●●●●●
●●●
●●
●
●●●●
●
●
●●●●

●
●●●●
●
●
●
●

●●●●●●
●●●●●●●

Mandenka (SSAFR)

0.0

0.1

0.2

0.3

0.4

● ●●●
●●
●●●
●●●●●●●●●●●●●●●

●●●●●
●

●

●

●
●
●

●●●
●●
●●
●●●
●
●
●

●
●
●
●

●
●●●

●●●
●
●●

●

●

●●

●

●
●
●●

●

●
●●

●
●
●

●●●
●●
●
●●
●●
●●●●●●●●●●●●●
●

●

●
●
●

●●●●●
●

●

●●●●●●●●●●●
●●
●●
●●
●●
●

●●
●●●●●●
●●
●
●●●●●●●●●●●
●●
●
●
●
●

●

●

●
●●
●

●●
●
●
●●●
●●
●
●

●
●
●
●

●●●●●●●●●●
●
●●
●

●●●●
●
●
●
●
●
●●●●
●●●●●●
●
●●●●●●●
●●

●●●
●

●
●
●
●

●
●

●●
●
●●●
●●

●
●
●
●●●
●●●●
●●●

●●
●
●●
●●●
●●●

●●
●●
●●●●●●●
●
●
●
●
●
●●
●
●●●
●●
●●●●
●

●
●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●●●●
●●●●●●
●
●
●
●●
●●●●●
●●●●
●●
●●●
●●●
●●●●●
●●●●●
●●
●●
●●●●●●●●●●●●
●●
●●●●●
●●●
●
●●●●
●●
●●●●●●●
●

●

●
●

●

●●
●
●

●●

●●
●
●●●
●●●●
●●●●●

●●●
●
●
●
●●
●

●●

●

●

●●●●●●●●● ●●●
●
●

●
●

●
●
●

●
●●

●
●●
●●
●●●●
●
●●
●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●
●
●●●
●●
●
●
●
●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●

●
●●●●●●●●●●●●●
●●
●●●●
●●
●●●●

●●●
●
●

●●
●
●●
●
●
●
●●●●●
●●●●●

●●●●●●●●●●●●

●●

●●●●●

●●●
●●
●●
●

●
●
●

●

●●●●
●
●●●

●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●
●
●●●
●●
●
●●
●
●●
●

●
●●
●
●●

●●●●●●●●●●
●

●
●

●●
●
●
●●
●●
●
●●●●
●●

●

●
●●
●●●●●●●●
●●●●
●●●●●
●●●
●●●●●●●●●●●●
●●●●
●●●
●●
●●●
●●●
●●●
●●

●●●●●
●
●●●●
●●
●
●●●
●●●●●●●●● ●●

●
●●●●●●●●
●●●

●●
●●●●●●●●●●●●●●●●●

●●●
●●●●●●●
●●●
●
●
●

●●●
●
●

●
●●●●
●●
●
●
●

●

●
●

●

●
●●●
●
●●
●●

●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●
●●●
●●●
●
●●●
●
●●
●●
●
●●

●
●●●
●
●●●
●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●
●●●
●

●

●

●
●

●

●
●●● ●●●●●●●

●●●●●●●●●
●●
●●●●●
●●●●
●●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●

●●●●

●●
●
●●
●
●●
●

●●●●●●
●●
●●
●●●●●●●●●
●
●●
●
●
●●

●

●
●
●

●

●

●

●

●

●

●●●
●●
●●
●

●
●
●●●
●●●●●●
●●
●●
●

●

●●●●
●

●
●
●●●●●
●
●
●
●

●
●

●
●
●

●●●●
●

●

●
●

●

●●

●

●
●

●
●●

●

●

●

●●●
●

●●
●

●●

●●

●

●

●

●
●●●●
●

●
●
●●

●
●

●
●
●
●
●

●

●●●

●
●●

●●
●●●
●
●

●

●

●
●●●
●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●●
●●●●●●
●●●●
●●●

●

●
●

●

●●

●
●

●
●

●
●●●●●●●●●●●●●●●●

●●●
●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●
●●●●●●●●
●
●
●●

●●●
●
●
●●
●●
●●●
●●●●●●●●●●●
●
●●●
●●●
●
●●●●●
●●●●●●●●●
●●●●●●●
●●●●
●
●●
●●
●●
●
●●

●

●

●
●
●●●

●
●●
●●●●

●●●
●●
●●
●
●●●●●●●●●●●
●●●●●●●●●●●●●●
●
●
●
●●●●●●●●●
●
●●●●●
●

●

●
●
●●●

●
●

●

●
●

●
●●
●●
●●●●

●
●●●

●

●

●

●

●●

●

●
●

●

●●●●●●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●
●●●

●●
●●
●●●●●●●●●

●
●●●

●●●

●
●●●●

●●

●●●●●●●
●
●

●
●●
●

●
●
●

●
●
●●

●

●
●●
●
●

●

●
●
●

●

●●
●
●
●
●

●●
●
●
●
●

●●●●●●
●●●

●●

●●●●
●

●
●

●
●

●●
●
●●●●●●●●
●●●●●●●●
●●●
●

●

●
●●
●●●
●●●

●●

●
●●
●●●●
●●●●●●●●●●●●●●●●●
●●●●●●
●●●●●●●
●

●

●●
●
●

●
●

●●

●

●
●
●

●

●●

●

●

●
●
●

●●

●
●
●

●

●
●
●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●
●

●
●●
●●●
●

●●
●●
●

●

●●●

●

●
●

●
●●●●
●
●
●●
●
●●●●●●
●●●●●●
●●
●●
●●●

●
●●●

●●●●

●
●●●●
●●
●
●
●●●
●

●
●

●
●
●
●

●●

●●●

●

●

●

●

●
●●

●

●
●●

●

●

●●●●●●●
●●●
●●●●
●●
●
●●

●●
●●
●●●●
●●
●
●●●●●
●
●●
●●●●
●●●●
●●●●
●
●●●●●
●
●
●
●
●

●

●
●●

●

●

●●

●
●
●
●
●
●●●
●●●●●●●●●
●●●
●
●
●●●●●●
●●●●
●●
●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●
●●●
●
●●●

●

●●●●

●

●

●●
●●
●
●

●●

●

●●
●

●
●

●
●
●

●

●●
●

●●

●●

●

●●

●●

●●
●

●

●
●
●

●
●
●●

●
●●

●●

●●

●●
●
●
●

●

●●●
●

●

●●
●
●

●

●●●

●●
●

●●●
●

●

●●

●

●

●●
●●●
●
●
●
●
●
●

●

●
●●

●●

●

●

●
●

●

●
●●
●●●
●●●●●●●
●●●●●●●●●●●●●●●●●●●●
●●
●
●
●●●●
●●

●
●

●●
●

●

●
●
●●●●●●●●
●

●
●

●●

●●

●

●●
●

●
●
●
●●●●●●●●●
●●●●●
●
●
●

●
●●●
●●

●
●●●
●
●
●
●
●

●
●
●

●
●●●
●●●●●
●
●
●

●●
●
●
●●

●

●●
●●
●

●●●
●
●
●

●

●

●
●
●
●●●●●●
●
●●
●●
●●
●●

●●

●
●

●●●
●
●●
●
●

●

●

●
●
●

●

●

●

●
●

●
●

●
●
●

●●●
●●●●
●●●
●●●●●●●●●
●
●●
●●●●
●●●

●

●
●

●

●

●

●
●

●
●

●

●
●

●●●
●

●●
●●

●
●

●
●

●●●

●●

●

●
●
●

●

●
●
●●
●

●●●
●

●

●
●●

●●
●

●●

●

●●

●
●●

●●●
●

●
●

●●●

●●●
●

●

●●
●
●●●

●

●●●●●

●
●

●●
●●●●●●●
●●●
●●
●●●

●●●●●

●

●
●

●

●

●●

●●●
●
●●●●●●●
●●●
●●●
●

●
●●●

●●
●

●●
●●●
●●●●●●●●
●●●
●●●●●●●●●●●●●●
●
●●●
●
●●●
●
●

●

●●

●

●
●
●●

●●
●●

●
●
●
●

●
●

●
●

●

●
●●

●
●●●●

●
●

●●
●
●

●
●●●●●●●

●●●
●●

●
●●●

●
●
●●●
●●●●●●●●
●
●●

●
●
●●●●
●●●●
●
●
●●

●

●
●
●●●

●●

●

●●
●

●
●●

●
●

●

●
●
●

●●
●
●
●
●

●●

●●●

●
●

●●●●
●●

●●

●

●●
●
●●●

●

●●●
●●●

●

●
●

●

●●

●●●
●

●
●

●

●●

●
●

●

●●
●

●

●

●●
●

●
●●
●●

●
●

●

●

●●
●

●
●
●

●

●●

●●●
●
●●
●

●●●●
●●●●●●●●●●●
●
●●
●●●

●
●
●
●●●

●

●●

●●●

●
●
●
●●●

●
●
●●●
●●
●●●●
●
●
●
●●
●
●
●
●●

●●●
●
●●
●●●●●
●

●

●
●●
●

●●

●
●
●
●●●●
●

●●●●

●●●●●
●●●●
●●●●
●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●
●●

●
●
●

●●●
●
●●●
●●
●
●●
●●

●●●

●
●●●●●●●●●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●
●●
●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●

●

●

●●●●●●●●●●●●●●●●●●●●
●●
●●
●●●●●●
●●●●●●●●●●●
●
●●●●●●●
●●
●●●●●
●●●●●●●

●●●
●
●●
●
●●●●●
●
●●
●●
●●●

●●
●●●
●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●
●●

●

●●●
●●●

●●
●●●●●●●●●●●●

●●●●●●●●
●●●●●●
●
●●

●●
●●
●
●
●●●●●●●●●●●
●●●
●
●●●●●
●

●●●●
●●
●●
●●●●●●●●●●●●●●
●●
●●●●
●●●●●
●●●●●●
●●
●

●

●

●
●

●●

●

●
●
●●●●
●●●●●●●●●●●●●●

●●●●●●●●●
●●●●
●●●
●●●●●●●●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●
●
●●
●●●
●
●●●

●●●●●
●●●●●
●●●●●●
●

●

●●

●

●
●●
●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●
●
●
●●●●
●
●
●
●
●
●
●

●●
●●●●
●●●●●
●●
●●●●
●●

●
●
●

●●
●
●

●

●
●

●

●●

●
●

●
●●
●
●

●

●

●
●

●
●●

●

●

●

●

●●●
●●●●●●●●
●

●
●
●●

●
●

●
●●
●
●●●

●

●
●
●

●
●
●
●
●●

●

●●

●
●
●●

●

●
●●

●
●●

●●

●

●
●●

●
●●

●

●
●

●

●●
●

●

●

●

●●
●

●

●

●●●
●
●●
●
●
●
●●●●●

●●
●●

●

●
●●
●●●

●●
●

●●●●●●●●●
●
●●●●
●
●●
●●●●

●●
●
●
●
●
●
●●●
●

●
●●
●

●

●

●
●

●●●

●

●

●

●
●
●
●
●●●
●●●

●

●
●

●

●
●●

●

●●
●●●

●●●●●●●●●●●●●●
●●
●
●●●●●●●●
●
●●●●●●●●●●●●●
●
●●
●●●●
●●
●
●●
●●●●●●●●●●●●

●●●

●●●●●●●●●●●●●●●
●●
●●
●

●●

●●

●●
●
●●●●

●●
●●●●
●●●●
●
●
●
●

●
●●
●
●●
●●●●
●●●●●●
●

●
●

●●

●
●
●
●●
●
●●●

●
●●
●
●
●●
●●●●●
●●●●●
●●●
●●
●●
●●
●●●●●●●●●●●●
●●●
●●
●
●
●
●
●●●
●
●
●

●●●
●●●●●●●●●●●●●●●●
●
●
●

●
●●
●

●
●

●
●

●●●
●

●●
●
●

●●●
●

●●
●

●●●

●●
●●●●●●●●●●●
●

●●
●
●
●
●●

●●●
●●●●
●●●●
●
●●
●●●

●
●
●

●

●
●

●

●●●

●
●
●●●
●●●●●●
●●●●
●
●●●
●
●●●●
●
●●
●●
●
●●
●
●

●

●●●●

●●

●

●●●●
●

●

●
●
●

●
●●

●

●●
●
●●
●●●●●●

●●
●●
●
●●
●●
●●

●
●●●
●
●
●●
●●
●
●●
●
●

●●●●
●●

●
●
●
●

●

●
●

●●●
●●●
●●
●●●●

●

●

●●

●

●

●

●
●●

●

●
●●
●●●●●●
●●●●●
●
●●

●●

●
●

●

●●●●●●

●●
●
●●
●●
●●●●●●
●●●
●
●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●
●●●●●●●●
●●
●

●
●
●

●
●●●●●●●●
●
●●●●
●●●●●
●
●●
●●●
●
●
●●●
●●●●●●●●●
●●●●●●
●●●●
●●
●●●●
●●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●●●●

●●●●●●
●●●
●

●
●●●●

●
●●
●

●

●●
●●●●●●
●●●●
●●●●●
●
●

●
●●
●
●●

●
●
●●
●●●●●
●
●
●
●●
●●●●●
●●●●●●●
●●●●
●
●●
●●●●●

●●

●
●●●●●●
●●●
●●●●●
●●●●●
●●●●●
●
●●●●●●
●●●●
●●●
●●●
●

●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●
●
●
●

●●
●●
●●

●
●●
●●●●●
●●●●●●
●●
●●

●

●●

●
●●●
●
●
●●
●
●
●●●●●●
●●●
●●
●
●
●
●
●
●●
●●
●

●●
●
●
●

●
●
●
●
●●●
●●●

●

●
●●

●●
●●●

●●
●

●
●
●●●
●●
●●●
●●●
●
●●
●

●
●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●●●●●●●●
●
●●●
●●●●●
●

●

●
●

●

●

●●●

●
●●●●●

●●

●●●
●
●●

●●

●

●●

●

●
●●●
●●
●●
●●
●
●

●●
●
●

●●

●
●

●
●
●
●●
●
●
●
●

●●
●
●

●
●

●●●●
●
●

●
●

●

●●●
●●
●
●

●
●
●●
●
●
●●●
●

●

●
●
●

●●●●●●●●●●
●●●
●
●●●●●●●●●●●

●●
●●
●
●
●●
●
●●
●
●●●
●●●●●●●
●

●

●●●

●

●
●

●●
●
●
●●

●

●●
●
●

●●
●

●
●
●

●
●
●

●●●●
●
●●●

●
●
●

●
●
●

●

●

●

●●●

●

●
●●●●●●●●●●●●
●●●
●
●
●●●●●●●●
●●●●
●●●
●●●●●●
●
●●●●●●●●●
●●●●●●
●●●●●●
●
●●●●●
●
●●●

●
●●●
●●●
●●

●
●●

●

●●●●●●

●●
●●●
●●●
●●●●●●

●

●●

●
●
●

●

●

●●

●
●●●
●
●
●●

●●
●

●●
●

●
●●●

●●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●
●
●●●●●

●●

●
●●
●●
●
●

●

●
●
●

●
●
●
●●●

●
●
●
●●

●●
●

●

●●●
●●●●●●●●
●●●
●
●●
●●●
●●●●●●●●●●●●
●●●●●●
●●●●●
●●●
●●
●●
●●
●
●●
●●
●●●
●
●●
●

●
●●

●
●
●
●

●

●

●

●
●

●●●
●●
●●●●
●●●●
●●●●●
●
●
●
●
●●●

●
●

●
●
●

●

●

●

●●

●

●

●

●

●●
●●●
●●

●●

●

●

●
●●●●

●●●●
●●
●
●
●●
●

●●●

●

●
●●

●

●●●●●●●
●
●
●
●●
●

●
●●

●
●
●

●
●
●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●●●
●●●●●●●
●●●
●●
●●●●●
●●●●●●
●●●●●●●●●
●●●●●●●●
●●
●
●

●
●●●●●
●●●●●●●●●●●●●●●●●●●●

●●
●●
●●
●
●●●●●●
●
●
●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●
●●
●●●●●●●
●
●●●●●
●●●●●●●●●●●●●●●●

●●●●
●
●●●
●●

●●
●●
●●
●
●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●
●
●●
●
●
●●
●
●
●●●●●●●●●●
●●

●●
●

●
●

●
●
●●
●●●●●●●●●●●●●●●●
●●
●●●●●
●●
●●
●
●

●●
●●
●
●●●
●●●
●●
●
●
●●●●●●●●●●

●
●●
●●●
●●●●●●●●●●●
●●●●●●●
●●
●●●●●●●●
●●
●●●
●
●●
●●
●
●●
●
●
●
●●●●
●●
●●
●
●●●
●●●●●●●●●●●●●●

●●●●●●●●●●
●●
●●
●

●●●
●●

●●
●●●
●●●●●●●●●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●
●●●●●●●●
●●
●●
●●●●●
●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●●●●
●●●●●●●●●
●●●●●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●
●

●

●

●

●

●
●●
●

●
●●●●●●●●
●●
●
●●●●
●●●●
●●
●●●

●
●

●●●
●●●●●
●●●
●●●
●●
●
●
●
●
●

●
●
●●
●●●●●●●

●●●●●●●●
●
●
●

●

●●

●

●●

●●●●●
●
●●●
●
●●●●

●●●

●●

●●
●●

●●●●●●●●●
●●●●●●●
●

●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●
●
●●●
●
●
●●●
●
●●●

●●

●
●

●●

●
●

●●●●
●
●●
●●

●
●

●
●
●
●

●●●
●●●
●
●●●●
●
●●

●●●
●
●
●●

●●

●●

●

●
●
●●●

●
●

●●

●●

●
●
●●

●

●
●●

●

●

●
●

●●
●
●●●
●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●
●
●
●●●●●
●●●
●●●●●
●
●●●
●
●●●●

●●
●
●●

●

●
●
●●●●
●●●
●
●
●●●

●

●
●●
●●●●
●●
●

●●●●●●●●●
●●●●●●●●●●
●●●●

●
●●
●
●●
●●●
●●●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●
●
●●●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●

●

●

●

●

●

●

●

●

●●●●●●●

●

●
●

●●

●

●

●●
●
●●●
●●●●
●●●●●●
●●

●●
●
●
●●●
●●

●●●
●●
●●●●
●●
●●
●
●
●●
●●
●
●●

●●●

●

●

●●●

●

●●
●●
●

●

●●
●

●

●●●
●
●●
●
●
●●●

●

●
●●

●

●

●●

●

●

●●●

●●●●
●

●

●

●
●

●●

●●●

●●
●●●
●●
●
●
●
●
●
●
●
●
●
●
●

●●

●

●●

●

●
●

●

●

●

●●●
●
●●
●
●●

●

●●
●●●
●
●

●

●

●
●

●

●●

●

●

●

●●●
●

●●●●●●

●
●

●●●
●
●●

●●

●●●●●●●●
●
●●

●●

●●
●●●

●
●
●

●●●
●

●
●●

●

●
●

●
●●

●

●
●

●

●

●●●

●

●
●

●●

●

●●●

●

●

●

●●

●●
●

●

●

●●

●

●
●
●
●
●
●
●

●
●●●

●●●

●●●●
●

●

●
●

●

●●

●
●

●

●●
●
●

●
●

●●

●

●

●

●
●
●

●●
●●●●●●
●●●●●●●
●●●

●
●

●

●

●●●

●
●

●●●●
●
●

●●●
●●●
●
●●●
●●

●●●
●

●
●

●●
●
●

●●

●
●

●●

●

●●●●●
●●●●●
●●●●●
●
●●●●●
●●
●●

●

●

●
●
●

●

●

●

●
●

●

●

●

●

●
●●●
●
●●●
●●●
●●●
●●●
●●
●
●●●

●●
●

●
●

●

●

●●

●

●

●●

●●

●●●●●
●
●
●●●●●●●●
●●
●●●●
●●●●●
●
●●
●

●
●
●
●●●●●●
●
●●
●●●●
●●
●
●●
●
●

●
●

●●●
●●●●
●●
●●
●●●●
●

●
●●●●●●
●●●
●
●
●
●
●
●
●●●●●●
●
●

●●
●

●
●

●
●
●
●●●

●

●
●

●

●

●

●●

●

●●●●
●●●●
●

●

●
●●

●

●●
●●●

●●
●
●
●

●
●●●●

●
●
●
●●●●
●●●
●●
●

●●●
●
●

●●●
●●
●●

●●
●●
●●
●●●●●
●●●
●

●
●
●

●

●●
●●
●

●●●
●●

●●
●
●●
●

●
●●
●
●●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●

●
●
●
●●

●●●
●●●●
●●
●

●
●
●
●
●●●●●
●
●
●
●●

●●●
●●

●
●

●●
●
●●
●
●●

●

●

●

●
●

●

●

●

●●●

●●

●

●●
●

●●
●●●●●●
●●●●●●●●●
●
●●

●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●
●●

●

●
●
●●●

●

●●

●

●
●
● ●●●

●●●●●
●●●
●
●●●●●●
●
●●
●

●

●

●●

●●
●●●●
●●●●
●
●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●

●●
●
●
●●●

●
●●●●●●●

●
●

●

●

●
●●●
●
●
●

●

●●●●●

●

●●●

●

●

●
●●

●●●●
●
●●
●
●●
●●●●●●●
●●●
●●●
●
●●
●●

●

●
●

●●●
●●
●
●
●●●●●●●

●●
●●
●●●●

●●●●
●●
●
●

●

●
●

●●
●●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●●●●

●●

●●
●
●●●
●●●●

●
●●

●●
●●
●
●●
●
●
●●

●●●●
●●
●●●
●

●●
●●●
●●
●●●●

●
●

●
●

●●●

●

●●●
●●●
●●●●
●●
●
●●●
●●

●
●●
●●●

●
●
●●
●

●
●●
●●
●

●

●●●

●
●
●●●
●●
●

●●●
●●●●
●●●
●●●●●
●
●●●
●●
●●●●●●
●
●●●●
●●●●●
●●●●●●●●●●●●●●
●●●●●●●●
●●
●
●●●●●
●

●
●●
●●
●
●

●

●●●●●
●●●●●
●●●
●
●●●
●●
●●●●

●●

●
●●●

●●●●●●●●●●●●●●
●●●●●●
●●●
●
●●●●●●
●●
●
●●
●
●
●

●
●●●
●

●●●●●

●
●●●●
●
●

●
●●●
●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●
●●●●●●●●
●●●●
●●●
●●
●●●
●
●●
●
●
●

●
●
●

●●

●

●●

●
●

●●
●
●

●●
●

●

●

●

●

●●●●●●●
●
●
●●●●
●●
●●●●●●
●●●●●●●●●●●
●●
●●
●●●
●
●●●●●●●

●
●●●●

●

●
●
●
●
●●

●●

●●●
●●●●
●●●
●
●●
●●●●
●●

●
●●●
●
●
●●●●
●●
●●●●●
●
●●●
●●
●●●●●
●
●

●

●●

●
●
●
●
●

●●●

●

●●

●
●
●
●
●●●
●●●
●
●
●
●●

●●
●
●
●●
●●●●●
●

●
●
●
●
●●●

●●●

●

●●●
●
●
●●

●●●●●●●●●●●●●●●
●
●
●

●
●

●
●

●
●

●
●

●

●●

●
●●
●●
●

●●

●●●
●●

●●

●
●

●
●●

●●●
●●
●●●●
●
●●●

●
●●
●●
●●●●●
●●●
●
●
●
●
●●

●●

●●●
●●●●●
●
●
●
●
●●

●●●
●●●●●●
●
●
●●●●
●●
●●●
●●
●

●
●●●
●
●
●●

●●
●●●

●
●●

●

●

●

●●
●

●
●

●

●●

●
●

●●
●
●●

●

●●
●

●●●
●
●

●
●
●

●

●●
●

●●
●

●
●
●
●

●
●

●
●●●●
●●●●
●●
●
●
●
●
●●●
●
●●
●●●
●
●●●●

●

●
●●

●

●

●●
●●●●●

●●

●

●

●

●●

●

●
●●
●

●

●

●●

●

●●●

●

●

●
●
●

●

●●
●●

●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●

●

●

●●●
●
●
●

●●●

●●
●●●●●●●
●

●

●●●●
●
●
●

●●●●●●●●●●●●●
●●●
●
●
●

●●●●

●●●
●

●

●

●●●●●

●●●●
●●

●●

●●●●
●
●

●

●
●

●
●
●●
●●
●●
●

●●●

●●
●

●●

●

●

●

●
●

●

●●
●

●●

●
●

●

●

●

●●

●
●●●●●●●●●●●●●
●●●●●
●●
●●●

●

●●
●●
●
●●
●
●
●
●●

●
●●
●
●●●●●
●●

●●

●

●
●●
●

●

●

●
●●●

●●●

●
●
●
●

●

●●

●
●

●●●●●●●

●
●

●●
●

●●

●

●
●
●
●

●

●
●

●

●
●
●
●

●

●
●

●
●●
●●●
●
●●
●
●●

●

●

●
●●

●

●

●

●

●

●●

●●●
●
●

●

●●●●●●●●●●
●
●

●
●
●●
●●●●●
●
●●●●●●●●●
●
●●
●●●●●●
●●●
●●●
●●●●●
●

●
●
●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●
●●●●
●●●
●
●●
●
●
●
●●
●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●

●●●
●
●●

●●●●●●
●●
●●●●●●●●●●●●
●●●●●●●●●●
●●●
●●
●
●●●
●●●●●●●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●
●●
●
●
●●●
●●●●●
●

●
●
●●●●
●
●●
●●
●
●●
●●●●●
●●
●
●●●

●
●●●●●●
●
●
●●●●●
●●●●●●●●

Yoruba (SSAFR)

0.0

0.1

0.2

0.3

0.4

● ●●●●●●●●●●●●●●●●●●●●
●●
●

●●●●●
●
●
●
●●●●●●●●
●
●

●●

●
●
●●
●●●
●

●●●●●●●●●●
●
●●●●
●●●●
●●
●●●●
●
●
●●
●●
●

●
●

●●
●●●●●●●●●●●●●●●●●
●●●●●●●
●●●●●●●●●●●●●●

●●
●
●
●●●

●●●●
●●●●
●●●●●●●●●●●●●
●●●●
●●●●●●●●
●●●●●●●●
●
●●●
●●
●●
●●●●●●
●●●●
●
●
●
●
●●
●●●
●
●●●
●●●●●●
●●●●●●●●●●●●
●●
●●
●●
●
●
●
●
●●

●●●
●●●●●
●
●
●
●●●
●
●●●
●
●●●
●●
●●
●●
●
●●●
●●●●

●●
●

●●●●●●●
●
●●●
●
●●
●
●●
●●●
●●
●●●●●●●
●●
●●●●●●●●●●●●●●●●●

●●●●
●
●●●
●
●

●●●●●●●
●
●●●●●●
●●
●
●●
●
●●

●

●
●
●●
●●●●●●●●●●
●●●●●●●●●●●●●●
●●●
●●●●●●
●●
●
●

●●●
●●●●●●●●●●●●●●●●●

●●
●
●●
●
●
●●●●
●●

●●●●
●●●●●
●
●●●
●●

●
●●

●
●
●

●●
●
●
●
●

●
●●
●●●●●
●● ●●●●

●

●
●
●
●●●
●
●

●
●●●
●●●●●●
●●●●●
●
●●●●●●●●●●●●●●

●●●●●
●●
●●
●●
●
●●●●
●●
●●●
●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●
●●●●●
●●●●●●●●
●●●
●●
●●
●●

●
●●●

●●●●●
●●
●●●●●●●●
●●
●●

●
●
●●
●●●

●●

●
●●●●●
●●●●
●
●●
●●
●●●

●●
●●●●
●●●●●●
●●●●●●●●●●●●●●●●
●
●●●●●●●●●
●●●●●●●●●●
●
●●

●
●
●●●
●
●●●●●●●●●●
●●●●●●
●
●
●●●●●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●●●●●●
●
●●●●●●●
●
●●●
●●
●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●
●
●
●
●●●

●●

●●

●●

●●
●●
●
●●

●
●

●

●

●●●●●●

●

●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●
●●
●●
●●
●●
●
●
●
●●
●
●●●
●●●●●●●
●●●●●●●●●●●●●●●
●●

●

●
●

●
●

●

●●
●
●
●
●●●●
●●
●

●
●●●●

●●●
●

●

●
●

●

●
●
●
● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●
●
●●●●●●●●●

●
●●
●●●●●

●

●
●●

●
●●

●

●
●●●

●

●●●

●

●
●●
●●
●

●●

●
●
●●●
●●●●●
●●

●
●
●●●
●

●

●●
●

●

●

●

●

●

●

●●●●●●

●
●
●

●●

●●●
●●●●●●
●●●●

●

●

●●
●

●

●

●
●
●
●
●●
●●●

●

●

●

●

●

●
●

●
●
●●

●

●

●●●●●●

●

●●
●

●

●

●

●
●●●
●●●●

●

●

●

●

●

●

●
●●●
●
●
●●
●
●●
●

●
●●
●
●

●

●
●●

●●
●

●●

●
●●

●●●●
●●●
●
●●●●●●●

●
●

●
●

●

●●
●

●
●
●
●
●
●
●
●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●●●●●
●
●●●●●

●●

●
●

●

●●

●
●

●●

●●●●●●●●●●●●
●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●
●●
●
●●
●
●●

●
●
●
●

●●
●
●●
●●
●●
●●
●
●●●●●
●●
●●●●
●

●●●
●●
●●●●●●●●●●
●●●●●
●●●●●●●●●●●●●●●
●●●●
●●●
●
●

●
●
●
●●

●
●●
●
●●●●
●●●●●●
●●●●
●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●

●●●
●●

●
●●
●●
●●●
●●●●●
●

●●●●●●

●
●

●●
●●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●
●
●●
●
●
●●
●●●●●●●●
●

●
●
●●

●

●●
●●
●●
●

●
●

●

●
●

●
●●●●
●

●●●●●●●
●●●●●●●●●●
●●●
●●
●●●●●●●●●●●
●
●●●●●●●●
●
●
●●●●●●●●
●●
●●
●●
●●●●●●
●●●●●●●●
●●●●●
●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●
●●
●●

●
●

●
●●●●
●
●●●
●●●
●
●

●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●

●
●

●
●●

●
●

●

●

●●●

●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●
●●
●●●

●●
●●
●●
●

●
●●
●●●●●●●●●●●●●●●●
●
●●●●

●●●

●
●●●●
●●
●●●
●●
●
●●
●
●

●
●●
●
●

●●

●●●●
●

●

●

●

●
●

●

●
●

●

●
●

●

●●
●
●
●●●●
●●
●
●
●●
●●●●●●●●
●●
●●●●●●●
●
●●●●
●
●●●●●●
●
●●●
●
●●●

●●●
●●●

●

●
●●●
●

●●
●
●●
●
●
●

●

●
●●●
●●●
●●●●●●●●●
●●●●
●●●●
●●

●●●

●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●
●

●●
●●●●●
●

●●
●
●
●●

●●●●●
●●●●●●●●●●
●
●●●
●●
●●

●●●
●
●
●●

●●●●
●●
●

●●

●
●●●●
●

●●●●
●

●●
●

●●●

●
●●●

●

●
●
●

●

●●
●●
●●●●
●●●
●
●●●●
●

●

●●●

●●●●●
●
●

●●●
●●●

●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●

●
●
●●
●

●

●●●●●●●●●
●●
●●●
●●●●
●
●
●
●●●●●●●●●●●●●
●●●●●
●●
●
●

●

●

●
●

●
●●●●
●
●
●●
●
●●
●
●●
●●●●●
●●●●
●●
●●●●
●
●●●●●
●●●
●●●●
●
●●●●●●●●●
●
●●
●
●●●
●
●

●●

●●
●
●●●●●
●
●●●
●
●●
●

●

●●
●

●

●

●
●●

●
●●

●●
●●●
●●●
●●●

●●●●●
●●●
●●●●●
●
●

●

●

●

●

●

●●●●●

●
●
●

●●●●●●
●
●
●●●●
●●
●
●●
●

●●●

●
●

●

●●

●
●
●
●●

●
●●
●

●●
●

●●
●●●●●●●●●
●

●●
●●●
●●

●

●
●
●●

●

●
●●

●

●
●
●●
●
●
●●●●
●●
●●●
●
●
●●●

●

●●●
●●●●
●
●
●●

●●●
●
●
●
●
●●
●●●●●●
●●●●●●
●

●●
●●
●
●●●●
●●
●●●
●●●
●
●●
●●
●
●●●●●●●●●●●●●
●●

●●

●
●
●
●●
●●
●
●
●●
●●
●●

●●
●●

●●
●●●●●●●

●

●
●

●●●●
●

●
●

●

●●
●

●
●●●●

●
●
●
●●●
●
●●
●●●

●
●●●●●●
●●●●
●
●●●●
●
●●●●●●●●●●
●
●●
●
●●●●●

●
●●

●
●●

●●●●●
●

●
●
●

●●●
●●
●
●●
●●●

●●●
●
●●●●

●
●
●
●●●

●●●

●

●
●
●

●
●●
●●●●●●●
●●
●

●
●●
●●
●

●

●

●
●●

●

●●●●●●
●●●

●●
●

●●●
●

●●
●●●●
●

●
●

●
●
●●●●●●●●●●●●●●●●●
●●●●●●
●●●●●
●

●

●●●
●●●
●●
●●●
●●●●●●●●●●●
●●●
●●●●●●●●
●●
●
●●●
●
●●●
●

●
●●●
●

●
●
●
●●●●●●
●
●●●●
●●●●●●●●
●●●●●
●●
●

●
●●●
●

●●
●
●●
●

●

●●●

●●●●
●●●●
●●●●●●●●●
●●●

●
●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●●●
●●●
●
●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●
●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●
●

●●●
●
●●●
●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●
●
●●
●●●●●●
●●●●
●●●
●●●●●●●●●●●●●●●●●●●

●

●●
●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●
●●●
●

●●●●
●●
●●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●
●●●●
●
●

●
●

●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●
●
●
●●●
●
●●●
●●●●●●●●
●●

●
●

●●●
●●
●●
●
●●
●●●
●●
●●●●●●●●●
●●●
●
●●
●●
●●●

●●●●●●●●●
●●●●
●●
●

●

●
●●

●●

●

●●●
●●●●●●●●

●●●●●●●●●●●
●
●
●
●

●●●
●

●●
●●●●
●
●
●●
●
●●
●

●
●●

●

●

●

●

●

●

●

●
●●●●●●●●●●●
●●
●●●
●

●
●
●●
●
●
●

●

●
●
●

●
●
●

●

●
●
●●
●
●
●●
●●
●
●●●

●
●
●
●
●

●

●●●●●

●
●●●
●●●
●
●
●●●●

●●
●
●●
●●●
●●
●●●●

●●
●●

●●●
●●●

●●●

●●●

●●●

●●●●●
●●●
●
●●●●●

●●●
●●
●●●●●●
●●●●
●●
●●●

●
●

●
●●
●
●●

●●●

●●●●
●
●●
●
●

●●
●

●
●●
●
●●
●●●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●●●
●●●●●●●●●●●●●●●
●
●●●●●

●
●●●●●●●●●●●●●●
●●●●●●
●
●
●
●●●●●●●●●●●●
●●●●
●
●●●●
●●
●
●
●

●
●
●
●

●

●●●●●●●●●●●●
●●●●
●●●●●
●●
●●●
●
●●●●
●●
●●●
●
●●●●●●●●
●
●●
●●

●
●

●●●●●●
●●●●●●●●●●●●●
●●

●
●●●●
●●

●●
●●●●
●●●
●●●●●●●●●
●●●
●
●
●●
●
●●●●
●●
●
●
●
●●
●●
●●

●●
●●
●
●
●●●●●●
●●
●
●●
●●●
●
●●

●●
●●
●

●●●●
●●●●
●●
●●●●●●●
●
●●●●
●
●●●●●
●
●●
●
●
●●
●●
●
●●●●●●●

●

●

●

●●

●
●●

●

●●
●
●
●
●
●●
●
●
●

●●
●
●

●
●
●
●
●●●●●●●●
●
●●●●●●●
●●●●●●●●
●●●●
●
●●

●●●●●●●●

●
●
●●

●

●

●●

●

●
●
●
●●
●

●●●
●●●●●●●●●●●
●●●●
●
●●
●
●●
●●●●●●
●●●●●
●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●●●●●●
●
●●●
●●●●●●●●●
●●
●●●
●
●●●
●●●
●
●●●●
●●●●
●●●●●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●
●●
●

●
●
●
●●●●●●●●●
●●
●
●
●●●
●
●

●●

●●●●●
●
●●●●●
●
●
●
●●●●●●●●●●
●●
●●●●●●●
●
●
●●●
●
●●
●
●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●●●●

●
●●●●●
●●●●
●●●●●●●●●
●●
●

●

●
●
●●
●

●

●
●●●●●●
●
●●●
●●
●●●

●
●
●

●
●
●●

●●

●

●
●
●
●

●●

●

●
●
●

●

●●●●●●●
●●●●
●
●●
●●
●●
●●●

●●●●●

●
●

●●
●●
●
●
●
●
●●

●●●●●

●

●
●

●
●
●

●
●
●●
●
●●●●
●●
●●
●●●
●●●●●
●

●
●
●●●●●●
●●●●●●
●●●●●●●●●●●●●●●●
●
●
●●●●●●●●●●●●●●●

●●●
●
●
●
●
●●●
●
●●
●●●●
●●●●●●●●●●●
●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●
●●●●●●
●

●●
●●●
●●
●●●
●
●●
●●

●

●●●
●

●
●

●
●

●●
●
●
●●

●●
●●
●●●

●●●

●
●●●

●●

●●●

●
●●
●●●●●●●●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●
●●●●
●●●
●
●●●●

●
●●

●
●●●●●
●●●
●●●
●
●

●
●

●
●
●
●●
●
●●●
●

●●●●●
●

●●

●●

●●●
●
●
●●

●●
●
●●
●●●●●
●●
●●●
●
●
●

●●

●
●
●
●●●●
●
●●
●
●●
●
●
●●●●
●●●

●
●
●●
●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●
●●
●
●●●●●●●●●
●●
●

●●●
●

●●
●
●●●●●●●
●●●
●●
●

●●●●●●
●●●●●●●
●
●●●

●●●
●●

●
●
●
●

●
●
●
●●●●●●●●●
●●●●●●●
●●●●●
●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●
●●
●

●●

●
●●

●●

●

●
●●

●
●
●

●●●

●

●●●●●●

●●

●●●●●
●●●●●●●
●●●
●●●●

●
●●

●●
●●●
●●●
●
●●
●●
●

●
●●●
●●
●●●●●●

●●

●●●●●●●●●●●●●
●●●●●●●
●
●●●●●●●●●●●●
●
●
●●●●●
●●●

●●
●
●●
●
●
●
●

●●●
●●
●●●●●●●●●●●●●●●●●●●●
●●●
●●●●
●
●●
●
●●●●
●●●●●
●●●●
●●
●●●●●●●●●
●●
●●●●
●●●

●
●
●
●●

●
●

●●
●●●●●
●
●●●●●●●●
●●●●
●●
●●
●●●
●●●
●
●

●

●

●
●●

●

●

●

●

●
●
●●●●●
●●●
●
●●●●●●●●●
●●●●
●●●
●●●●
●
●●
●

●
●
●●●●●
●●●
●
●●

●
●●

●
●
●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●●●
●●●●●
●●●●●●●
●●●●

●●●●●●●●●●●●●●●●●
●●●●●●●
●
●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●
●
●●●

●
●
●
●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●
●●●●

●●●●●●●●●●●●
●●●●●●
●●●
●
●●●

●

●●●●●●●●
●●
●●●●●
●●
●●●●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●
●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●
●●
●
●
●●●●●●
●●●
●●●
●
●●
●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●
●●●●
●●
●●●
●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●●●●●●
●●●
●
●
●
●
●●●●●●●●
●●●●●●
●●●●●●●●●●●
●●●●●●●●

●●●●●●●
●●●
●
●●●
●
●
●
●●●●●●
●●●
●●●
●●
●●●
●
●●

●
●

●●●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●
●
●●●
●
●●
●●
●●●●●●●●●●●
●●●●
●●●
●
●●
●●●
●●
●●●
●●●●●
●
●●●

●●
●
●
●●●●
●●
●●

●
●●
●●

●

●
●
●
●

●
●

●
●
●●
●

●
●
●●●●●●●●●
●●
●
●●●●

●
●●●

●●
●●●●●●●
●
●●

●

●●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●

●
●●

●●●●●●
●
●
●●●●●●
●●
●
●●●●
●
●●●●●●●
●●●●●●●●●●●●●
●●●●●●●●●●●●●

●
●●●●●●●●
●●●●●●●●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●
●
●

●

●
●

●

●

●

●
●●●
●●●●●

●

●●
●●
●

●

●
●●
●
●●●●●●●●●●●●
●●●●
●
●
●●●●
●●●●●●●●●●●●●●●
●●●●●
●
●●
●●●
●●
●●
●●
●●
●●●

●
●
●●

●●●●●
●
●
●●●
●●

●

●
●
●

●
●
●●●

●
●●●●
●●●
●

●
●●

●

●●

●
●●

●●
●●●
●●●

●
●
●●
●
●●●●●

●●
●
●●
●

●●
●
●

●
●
●
●●
●
●
●
●●

●

●●●

●
●●●

●●
●●
●

●●●●

●

●●●●●●●
●●
●
●
●
●●●●
●●
●●
●●
●●●●
●●

●
●
●●●●
●
●
●●
●

●

●

●●●
●

●●
●●
●●●
●
●
●

●●
●

●

●
●●

●

●
●

●
●
●

●
●●

●

●●
●
●●

●●
●

●●●

●

●
●●
●
●
●
●●
●●●

●
●
●

●
●●●●
●●●
●

●●
●
●

●●●●
●●
●

●●●●●●●
●

●
●●●●●●●●●●●●●●●

●
●

●●
●

●

●●
●

●
●

●●●●●●●●●●●●●●
●●

●
●

●●●●●●

●●
●●

●●●●
●●

●

●●●●●●●●●●
●●●●●●●●●●●
●●
●●

●

●●●●
●
●

●

●
●●

●

●

●

●

●●
●
●
●
●●●
●
●●●●●●●
●●
●
●●●

●
●●
●
●

●

●

●
●

●

●

●●

●●
●
●
●●●●

●
●●●●●●
●
●●●●
●
●
●●●
●
●
●●●●●

●●
●
●●●
●●●●
●●●●●●●●●●
●●
●

●●

●●
●●

●
●●●●

●●
●
●
●●
●

●●●●●●●
●
●●
●●
●
●●●●
●●●●●
●
●

●●
●

●
●
●
●

●●●●

●
●●●
●●
●
●

●●●●●●●●●●

●

●●●

●

●
●
●●
●

●●

●●
●

●
●●
●
●

●●
●
●
●●●
●●●
●●●

●●
●
●
●●●●●
●●●

●●
●●
●●
●●
●●●●●
●
●
●●●

●●●●●●
●
●●
●

●
●●
●●
●

●

●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●●●
●●●●●●●
●
●
●
●●●●●●●●
●●
●
●●●●●●●
●
●●

●●
●●●●

●●

●
●●●

●
●●●●
●
●

●●
●
●●●●●●●●●●●●●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●●
●●

●●●●●
●

●●●
●
●●●●●
●●● ●●●●●●●●●●●●●●●●●

●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●●●
●
●●●●
●●●●
●
●●●●
●
●●
●●●●●●●●●
●
●
●
●●●●●
●

●●●
●

●●●●

●
●
●●

●
●●●
●●
●●●●●
●●
●
●●●
●

●
●●●
●●
●
●●●

●
●●●
●

●
●●●●●●●
●●●
●●●●●

●●●●
●●●
●
●●
●●●●●●●●●●●●●
●
●●●●●
●●
●
●●
●●
●●
●
●●●●●●●●
●●●●●●
●●●●
●●●●
●
●
●●
●●●
●●
●●

●●

●

●
●
●

●

●
●●●●●
●●●
●●
●
●
●●●●●●●●●●●●●●●●●●●●●●
●●●
●●●●●●●●●●●
●●●●
●●●●●●●●
●●●●

●●●
●●●
●
●
●●●●●●●
●●●●●●

●
●
●
●

●

●

●
●

●

●●

●
●
●
●●

●

●

●●●

●

●
●●●●●●●
●●
●●
●●
●●
●●●
●●
●●●
●●●●●●●●●●●
●

●●
●
●
●●
●
●

●●●

●●●
●●
●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●●●●●●●●●●●●●
●●●●●●●
●
●●●●
●
●●●

●●●●●●
●●
●●
●●●●●●
●●
●
●
●●●
●
●
●●
●●●●●
●●●●●●●●●●●●●●
●●●●●●●
●●●
●●●●●●
●
●
●
●
●●●●●●●●●●
●

●
●●

●

●●●
●●●
●●●●
●
●●●●●
●
●●●
●
●●●
●●●
●
●●
●●
●●●
●
●
●
●●
●
●●
●●●●●●●●
●

●●●

●●●
●●

●
●●●●●●●●●●●●●●
●
●●●●
●●●
●●
●●●●●
●●●●●●●●●●●●●
●●
●●●●●●●●●
●●
●●●
●●
●
●●●●●●
●

●●●
●
●●●●●●●●
●●

●●●●●●●

●●
●●●
●●●●●●
●
●
●●●●
●
●●●●

●
●
●●●●●

●
●
●
●

●●

●
●●●●●●●●●●●●●
●●
●●●●●
●●●
●●●●●●●●●●●●

●●●
●●●●

●
●

●

●●●●●●
●●
●

●●●
●●●
●●
●
●
●

●●

●
●

●●●●●●
●●
●●●●
●●●
●
●
●

●
●

●●

●
●●
●
●●●●

●
●
●

●●
●
●
●
●
●●●
●●
●●

●●

●●●●●●
●
●●●●●●●●●●●●●
●●●●●●●●●
●●●●●●●●●
●
●●●

●●●

●●
●

●
●●●●●●●●●●
●●●●●●
●●●
●●●●●●●
●●●

●●●

●●●

●
●
●●

●
●

●
●
●●●
●
●

●

●

●
●●

●

●
●

●

●●●
●●

●●●

●

●●●

●●
●
●●●
●●●
●●●●●

●●
●
●

●●

●

●
●
●

●●●●

●
●●●●●
●

●

●●
●

●●
●●

●

●●●●●
●●
●
●●
●
●

●●●●

●●●●

●

●
●

●
●●
●
●●●●
●●

●●●●

●●

●●●

●●●●●●
●●
●●●

●●●●●●●●●●●
●●●
●●●●●●●●●
●
●●●●●●●
●●●●●●●
●●
●●●●
●
●
●
●
●
●●●●●●●●●●
●
●
●

●

●

●●●●
●

●

●
●
●

●●●
●
●●●●●●

●●●●
●●
●●
●●

●●
●

●

●●●
●●

●●

●●
●

●●●

●●

●
●
●●●●●

●

●
●●●
●
●●

●

●
●
●
●●●
●

●
●●●
●
●●
●

●

●
●
●

●

●

●

●

●

●
●
●●

●

●
●
●

●
●
●
●●●●
●
●●
●●●
●●
●●
●●●
●
●●●●
●
●●●●●●
●●●
●
●●●
●●●
●●
●●

●●●
●●
●
●
●●●●●●●●●
●●●
●●●
●
●●●●●●

●

●
●
●
●
●●
●

●

●●●●
●

●●
●

●
●
●

●
●
●●

●

●●●●●
●●
●●
●●

●
●
●●●

●
●
●
●
●
●●●

●●

●
●●
●●
●
●
●●
●●
●
●●
●●●
●
●
●●●●●●●●●●
●
●●
●●
●
●●●●●●●●
●●●
●●●
●●
●●
●
●
●●
●
●●

●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●●●●●
●●●
●●
●●●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●●●●●●
●●●●
●●
●●●
●●●
●
●●●
●●●
●●
●
●●●

●
●●●●●●
●●
●●●●●●●●●
●●●●

Bedouin (MENA)

0.0

0.1

0.2

0.3

0.4

● ●●●●
●●●●
●●●●●
●●●●●●●●

●●
●●●●●●
●●●●
●●●●
●●
●●●
●●●
●
●

●●●
●

●
●●
●
●●●
●●●

●

●

●●●

●
●
●
●

●●
●●●

●

●

●
●●
●
●
●

●●
●●

●●●
●●
●●●●●●●
●●

●

●●
●

●●●●
●
●

●

●●●●●●●●●●●●
●
●●

●●

●
●●

●●
●●●●●●

●●●
●

●
●

●●●●●
●●●
●●
●●●●
●
●

●
●●
●
●●●●●
●●
●●●●
●
●
●
●
●●●●●●●●●●
●
●

●

●
●●
●●●●●●●●
●●●●●●●●●●●
●●●●●●
●●
●
●●
●

●
●
●●

●●

●●●
●●●
●●
●●●●●●
●
●●●
●
●●
●
●●

●●
●
●
●●●
●

●●●
●

●●●
●
●●●
●●
●

●

●●
●
●

●
●

●

●

●
●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●
●●●
●●●
●●●●●
●●
●●●●
●
●
●
●●

●●
●●

●
●
●●
●
●●●●
●●●●
●●●●●●
●●●●
●
●●●
●
●●●●●●●●●●●
●●●●●●●●
●●
●●●
●●●●
●●
●●●●●
●
●●●
●
●
●●●

●
●
●●

●
●●●
●●●
●●
●●
●
●

●
●
●
●
●

●

●
●
●●●

●
●●
●●●●●●●● ●●●●

●●
●●●●●●●●●●
●
●●
●
●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●
●●

●
●
●●

●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●●●●●●●●●
●●●●
●●

●●

●
●

●●

●●●
●●

●●●

●●●
●

●
●
●●
●
●
●●●●●
●●●●●●●●●●●●
●●
●
●
●

●●
●●

●
●●●
●
●

●●●
●

●●

●
●●
●●
●

●●●●
●●●
●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●
●●
●
●●●●
●

●

●
●
●

●●
●
●

●
●

●●
●●
●●●●●●
●
●●

●●●
●●
●
●
●●

●
●
●●●
●

●●
●●

●●●●●●●●
●●●●
●●●●●

●●●
●●●●●●●●●●
●●●●●●●●●
●●
●
●●
●
●●

●
●●
●●
●●●
●●●●
●
●●
●
●
●
●●●
●●●●●●●●● ●●

●●●●●●●●●
●●●

●
●
●●●●●●●●●●●●●●●●●●

●●●●●
●●●●
●●
●●
●●

●●●
●●
●
●
●●●●
●
●
●
●●

●
●●

●
●●●

●

●
●
●●

●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●●
●
●
●●●
●●

●
●
●●

●

●
●

●●●

●●
●

●
●

●
●●●

●●
●
●●●●●●●●
●●
●
●●●●●
●
●

●
●●

●

●
●●

●
●●

●

●●●
●●

●●

●

●●●

●

●
●
●● ●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●●
●
●

●
●

●

●

●

●

●

●

●
●
●●
●

●●
●

●

●
●●
●●

●

●●

●●●●●●●●
●●●
●

●

●
●
●●
●

●

●●
●

●

●

●

●

●

●

●●●

●
●
●
●●
●●●●●●●●●●●
●●●●
●

●

●
●●
●

●

●
●●●

●
●●
●●
●
●

●
●●●●●●
●●
●

●

●●●
●
●
●

●●

●

●●

●

●

●

●
●●
●●●●
●
●

●

●●
●

●

●
●●●
●
●

●

●

●●
●
●

●●

●

●●

●

●●
●
●
●
●

●●

●●
●

●●
●●●
●●●

●●●
●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●●●
●●●●●
●●●●●
●
●●
●
●

●

●●

●
●

●
●

●●●●●●●●●●●●●●●●●
●●
●●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●
●●●●●●
●●
●●●●
●●●●
●
●

●
●●●
●●●
●
●
●●

●
●
●●●
●●●●●
●
●●●●●
●
●●●
●●●●

●●●●●
●●●●
●
●●●
●
●●●
●●●

●●●
●●●
●●
●●●●

●●
●
●
●

●
●
●
●●

●
●●
●
●●●

●●●●●●●
●●
●
●

●●●●●
●●●●
●●●●●●●●●●●●●
●●
●●●●●●●●●
●●
●
●
●●●●
●

●
●
●
●●●
●
●
●●●
●
●
●●

●●●
●

●●
●●
●

●

●
●

●●
●

●
●
●

●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●
●●●●●●●●●●●●●●

●
●●
●●●●

●●●

●
●●●●
●●
●●●
●●●●
●●

●

●●
●

●
●
●

●●
●
●
●

●●●

●
●

●

●

●
●

●

●
●●
●
●●
●●●●●●●●●●●
●
●●●
●●●●
●
●●

●
●●●

●
●●
●
●●●●●●
●●●●●●●●●●●●
●
●●●●●●●●
●●
●
●

●●●●●●●●●●●●●●●
●●
●●●●●●●
●●
●
●●●●●●●●●●
●
●
●
●

●●
●●

●●
●
●●●

●

●

●

●

●

●

●●

●
●

●●●

●

●●

●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●

●
●●●
●
●●●

●

●●
●

●●●
●●
●●

●
●
●●

●●
●

●●●
●●●●

●●
●●●●●●●●●●●●●

●

●●●●
●●●

●●
●●
●
●
●●●
●

●
●

●
●

●
●●

●
●●
●
●
●●
●●●●
●●●●●●●
●●
●●●●

●
●
●
●

●●
●
●

●●●
●
●

●●
●
●
●●●●
●●
●●
●●
●●●●

●

●

●

●

●
●●

●

●

●
●●

●

●●
●
●●●●●
●
●●
●●
●
●●
●●
●●

●●●●●●●●
●●
●●●●●●

●
●
●●
●●●
●●
●●

●
●●●
●●●
●●●●●
●
●●
●

●●●

●
●

●

●

●

●

●

●
●
●
●●●●●●●●●●
●●●
●
●
●●●●●
●●

●
●●

●

●●

●
●●●●●●●●●●●●●●

●●●●●
●●●●●●
●
●●●
●●●●
●
●
●
●
●
●
●●
●
●

●
●

●●
●●
●
●

●●●

●●●●
●

●●●●●●●
●●

●●

●●●
●
●●●●
●●
●●●
●
●●
●●●
●●●

●

●
●●

●
●

●

●
●●

●

●

●●
●
●

●

●●●

●
●●

●●●
●

●

●

●●

●

●

●
●●
●●

●●

●●
●

●

●●●

●
●

●

●
●
●

●
●
●●●
●●●●●
●●●●●
●●●●
●●●
●●
●●●●●●●●●●
●●

●
●
●

●
●
●

●
●

●

●
●
●●

●

●●●●●●●●●●
●

●●
●
●

●●●

●
●
●

●●●

●●●●●●●●●●
●●●
●
●●
●

●

●

●
●
●●●
●●●●●●

●
●
●●●
●
●●
●●●●●
●●●●●●
●●●
●
●

●

●

●●
●

●●
●

●
●●
●

●

●
●
●●●●●●●
●●
●
●●●●

●
●

●
●

●●

●●●
●●●
●
●
●●
●

●●

●

●

●

●

●

●

●

●●

●

●
●●

●●
●●●
●●●●
●
●
●●
●
●●●●
●●
●●
●●
●●
●
●
●
●
●
●●●●
●

●
●
●●
●●
●

●●●
●
●●
●
●

●●●●●
●

●
●●

●

●
●●●
●●
●●
●
●●●●

●●●

●

●●
●●

●
●
●
●●
●●
●●●
●●●
●
●

●

●

●●

●

●●●

●

●
●
●●●

●
●

●●
●●●●●●●
●●
●●●
●●●

●
●●
●
●

●

●
●●

●
●●
●●
●

●●
●
●●●●●●●●
●
●●●
●●●●
●
●●

●●
●●
●●●●●●

●
●●
●
●
●

●●●
●●●●●●●●●●●●
●●●
●●
●●●
●

●
●
●●

●
●
●●

●
●
●●
●●●

●

●●

●●
●

●

●

●●
●
●●
●●
●

●

●

●
●

●

●

●●
●●
●●

●●●●
●

●

●●
●

●●●
●●

●
●●●●●
●●
●●
●

●
●●●●●●●
●
●
●●
●●
●
●●●
●●

●●
●
●
●●
●
●●
●●

●

●
●●

●●●

●
●
●

●
●

●●
●
●●

●
●●●
●
●

●●
●
●●●

●●
●

●

●
●●●●●

●

●●

●

●
●

●●●
●

●
●

●
●●

●

●

●

●●
●

●

●
●
●●
●●●
●●
●
●

●

●
●
●
●

●●●

●
●
●

●
●

●●●
●
●

●●●●●●●●●●
●●●
●●●●
●
●●●
●●●
●●
●●●●●●
●

●●●
●
●●
●●
●
●●
●
●●
●●
●
●
●●

●
●
●
●●●●
●
●●
●
●●●
●
●●●
●

●
●

●

●
●

●
●

●

●
●●
●●●
●

●●
●●

●●●
●●

●●●●●●●●

●

●

●●

●

●
●
●

●

●

●

●

●

●

●

●●●

●●●●●●●
●●●
●●●●●
●●

●●●

●●●●●●●●●
●●●●●●●●●●●●●
●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●
●●●●●●●
●●
●●
●

●

●

●●

●

●

●

●

●
●●●●●●●
●●●●●●
●
●●●●●
●●●●●●●●●●●●●●●
●●●●●●●●●●
●

●
●●
●
●

●

●●●
●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●
●
●
●●
●●

●●
●●●
●●
●●●●●
●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●●●●●
●●●●●●●
●●
●
●●●●●●●●●●●
●●●●●●●●●●●●●●
●●
●●●●●●●●
●
●
●

●

●●
●

●
●

●

●●
●●
●●●●●●●●●●

●●●●●●●●
●●●
●●●
●●●
●●●
●
●
●

●●●●
●●●
●●●●
●●●●●
●●
●●●
●●
●●●●
●●●
●●●●●●●●●●
●●●●●●●●
●●
●
●
●●●●
●
●●●●
●●

●

●

●
●

●
●●
●●●●
●●●●●●●●●●●●●●●●

●●
●●
●●●●●
●●●●

●●●
●●●●●●
●●

●

●●

●●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●
●●
●●

●
●

●●
●
●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●
●●●●
●●
●●●●●●●●●
●
●●●●
●

●●●
●●●●
●●●
●●
●●
●●
●●●●●
●●●
●●●●●●●
●
●●●
●●●●●●●●●●●
●●●●
●
●●

●

●
●●

●●●

●
●●●●●●
●●
●
●●●●
●
●●●●●
●
●
●●●●

●
●

●

●

●
●●●●●
●●●
●●●
●
●

●

●●

●

●●

●

●

●

●

●●●
●●●●●●●●●
●●
●●
●
●
●●●
●

●

●
●
●

●
●
●

●
●
●

●

●●

●
●
●

●
●

●
●

●

●

●●

●●●
●●●

●
●
●
●●●

●

●

●

●

●
●
●
●

●

●

●
●
●

●

●

●
●●●●
●●●

●
●●
●
●●

●

●

●
●●

●●
●

●●●

●●
●

●●●
●●●●●●●●
●●●●●●
●●●●●
●●●
●●

●
●●●
●●
●●
●

●

●

●
●
●●
●●●

●
●●●
●●●●
●●

●

●

●●

●

●

●●
●

●

●

●

●●

●
●
●

●●●●●●●●●●●●
●●●●●●●●●
●
●
●●●
●●
●●●●●
●
●●
●
●
●●●
●●
●
●
●
●●●●●●
●●●●●●●●
●●●
●●●●●●●
●
●●●●
●●●
●●●●●
●●

●●
●●●
●
●●●
●●●●
●●●●●●●
●●●●●●●

●●
●●
●●●●●●●●
●

●●

●
●●●●
●
●
●●●●
●
●●●●●●●●●●●●●●●
●●●
●●●●●●●●●●●●●●
●●●
●●●●●
●
●
●●●●●●●
●
●●
●●●●●●
●
●●●●
●●●●●●●●
●
●
●
●
●

●●

●
●

●●
●●●
●
●●
●●
●●●●
●●●
●

●
●

●
●
●●●●●●
●●●●
●●

●
●●●
●
●●

●●●●
●
●●●
●●●●●●
●
●
●

●
●
●

●

●
●

●

●●●

●

●●●●●●●
●●●●●●●●
●●●●●●●
●●●●●●●●●
●●
●●●●●

●●●

●●
●
●
●

●●

●
●
●●●●
●●●●●●
●
●●●
●

●●●●
●

●
●●
●●●
●
●●●●
●
●●

●●●●
●
●●●●
●●●●

●●●
●

●

●●

●●
●●
●●
●
●

●●●
●

●

●

●●

●

●

●

●

●●

●

●

●●
●
●
●●
●
●●●●●
●

●
●●

●●

●●
●●●
●●
●●

●●
●
●
●●●
●●●●●●
●●●
●●●●●
●●●
●●●●●●●●●●
●●●
●●●●●●●●●●●●
●●●●
●
●●●●●●●
●●
●

●

●●

●●
●
●●●●●●●●●
●
●●●●●●
●
●●
●●●●●●●
●
●●●●●●●●
●●●●●●●●●●●
●●
●
●●●
●●●●●●●●●●●●●●●●●●●

●
●●
●
●●●●●●●●●●●
●●●
●

●●
●

●●

●
●●●
●●
●●●●●●●●●
●●●●●●●●
●
●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●
●●
●
●
●●●●●●●●●●●●●●
●●●●●
●●
●
●
●

●●●●●●●
●
●●●
●●
●●●
●
●

●

●●●
●
●●

●

●
●●●
●●●
●●
●
●
●
●

●●●●●
●●●●
●
●●

●●●
●
●●●
●
●
●
●●

●●

●
●
●●
●●●●●
●
●
●●
●
●

●

●●

●

●
●●●●
●●

●●●●
●
●
●
●●●
●●●●●
●
●

●
●

●
●

●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●
●
●●
●
●
●●
●●

●●
●
●

●
●●
●●●●●
●●●●
●
●
●
●

●
●●

●●

●
●●

●
●●
●
●●
●
●●●●●
●
●●●●●

●
●
●
●
●

●
●●
●
●

●●
●
●●
●
●
●●●
●●●●
●

●

●●
●

●

●

●
●●

●●●
●

●
●
●
●●●
●●●●●
●

●●●●

●
●

●
●●●
●●●●●●●●●
●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●
●●●●●●●●
●●●

●

●

●

●

●

●
●●

●
●
●
●
●
●●
●

●
●●●

●
●

●
●
●

●●●

●

●●●●●●
●●
●●

●
●●
●
●

●●

●
●
●

●
●

●●
●
●
●
●

●●

●
●

●●

●●●
●●●
●●●
●
●●
●●●
●
●●
●●●
●●●
●
●
●
●
●
●

●●●●●●●●●●
●●●
●
●●●●●●●●●●●

●●●●●●
●●●
●●●
●●
●●●●
●
●
●●
●
●

●
●●

●

●
●
●
●
●
●●●●●
●●
●
●●●

●●●

●●
●●●●●
●
●●●

●
●

●

●●
●
●●
●●●●
●
●●●●●●●●●●●●●●
●
●●
●
●
●●
●●●●
●
●
●
●
●
●
●●●●●
●●●●●

●
●●●●●●●
●●●
●
●
●●
●●●●
●
●
●
●●●
●●●●●

●

●

●●
●●●●●

●

●●

●

●
●●●●●

●●

●
●●
●●
●●●
●●●●
●
●
●
●
●●
●

●
●●

●●●
●
●
●●●
●
●●
●●●
●●●●●
●
●
●●●●●
●●
●●●●●●●●●●●●
●●●●
●
●●●
●
●●
●●
●

●●
●
●●
●●
●
●

●●●
●

●
●●

●

●
●
●●●
●

●
●
●
●●

●
●●
●
●
●●
●●●

●●●
●

●

●

●

●●●

●

●
●●
●
●

●●●●
●
●●
●
●
●●●●●●●●
●●
●

●●
●●
●
●●
●●
●●●●
●●●
●
●

●●
●

●

●●
●

●

●

●

●

●
●●●
●●
●●●
●

●●●●●
●●
●●
●
●
●
●
●●
●

●●

●

●●

●

●

●●
●

●

●

●

●

●●
●●●●
●

●●●●
●
●●●●●●●●●●
●
●●●●●

●
●
●

●●
●

●

●●●●●●●●
●●

●

●
●

●●●

●●
●

●●●●●●●
●●●●●
●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●
●●●●
●
●●
●●●●

●●●
●●
●●●●
●

●
●●●●●●●●●●●●●
●●●●●●
●
●●

●●●
●
●
●●●●●
●●●●●●●●●●
●
●●●●●●●●

●●●●
●
●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●
●●●●●●●●
●
●●●●
●
●●

●●●
●●●
●●

●●

●●●●●
●
●●●●●●●
●●●●●
●●●●●●●●
●●●●●
●●●●
●●●●●
●
●●●
●●●●●
●●●
●●
●●

●
●
●

●●

●
●
●●
●●●
●●●●●●●●●●●●●
●
●●●●●
●
●
●

●●
●●

●●
●●
●●●
●●
●●●●●●●●●●●●●●●●

●
●●
●
●●
●●●●●●●●●●●
●●●●●●●●●●●●●●●●●

●●
●●●

●
●●
●●
●
●●

●

●●●●●●
●
●●●
●●●●●
●●●●●
●●●●●●●●●

●●●●●●●●●
●●
●●●
●●●●●●
●
●●●●●●●●●●●
●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●
●●●
●
●
●●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●●
●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●
●
●●
●
●

●
●
●●●
●
●●●●●●●●●●●●●●●●

●●●●
●●
●●●
●●
●●●●●
●●●
●●●●●
●
●●
●
●●●●●●
●●
●●●●●●●●●●●●●●●

●●
●

●

●●
●

●
●

●●●●●
●
●●●●●
●●
●
●
●
●
●●
●●

●●

●●●●●●●●●
●
●●●
●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●
●●●●●●●●●●
●●●
●●
●●●
●●●

●

●●

●

●●●
●

●

●
●●●●●●●●●
●●●
●
●
●●
●●
●●
●
●●
●●
●●
●

●●●
●●●●●
●

●●
●

●

●●●●

●●

●●

●
●●

●
●

●

●

●
●
●

●

●

●

●

●
●
●

●

●●
●
●
●

●●
●
●●
●●
●●●●
●
●
●
●
●
●●
●●
●
●
●●●
●
●●●●●
●
●

●
●
●
●●
●●

●

●

●

●
●
●●●●
●●●●●●●●●
●●
●
●●
●●●
●

●
●

●

●●

●

●
●
●●●●
●●
●●
●●●●●●
●●●●●●
●●●●●●●●●●●
●
●●●●●●●●●●
●●●●
●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●
●●●●●●
●●●●●●●●●●●●●●●●●●
●●
●●●●

●

●
●
●

●

●

●
●

●
●

●

●
●

●●●●●
●
●

●

●●

●

●●

●

●
●●
●●●
●●●●●●●●●●
●●
●●
●●
●
●
●●
●
●
●
●●●●
●●●●
●

●
●●
●●●●
●
●●●

●
●

●
●
●

●●
●

●

●●
●
●

●

●

●
●
●

●

●●●
●
●●
●●●●●

●

●

●●

●

●
●●

●

●

●●●

●
●●●

●

●

●●
●

●●

●
●●

●●
●
●●
●
●
●●
●
●●
●●

●●

●●

●
●●●●

●

●
●
●

●

●

●

●●

●

●

●
●●

●

●

●●●
●
●
●

●

●
●
●
●

●

●●●

●

●

●
●●

●

●●●
●
●●
●
●
●●●●●●
●
●
●●●●●●●
●
●
●●

●
●

●●
●●●

●
●
●

●●●
●
●●●

●

●
●

●

●
●
●

●●
●
●

●
●
●

●

●
●

●●

●

●
●●

●

●●

●

●

●●●

●

●
●

●
●

●
●

●●
●

●●●
●●
●
●●
●

●
●
●●
●

●●
●
●

●●

●
●

●

●

●
●●

●●

●●●●

●

●
●●
●●●●●●●●●●●
●●●●●
●●
●
●
●

●

●
●

●

●

●

●●●●
●
●
●●●●●●●●
●●
●●●●
●●
●●

●●●

●

●●

●

●

●●

●

●●●●●●●●●
●
●●●●●●●●●●●
●●

●
●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●●●
●
●●●
●●

●●●●
●
●●●●

●

●●●
●●
●
●

●

●

●
●
●

●

●

●
●
●●

●
●

●●●
●

●
●●●●●●
●
●●●

●●
●
●
●
●
●●●
●●●●

●
●●
●
●●●●●●●●●●●●
●●
●
●
●

●

●
●

●
●
●●
●●●●
●●

●
●
●●●
●

●

●●●●●●●●
●●
●●●
●
●
●●●●●●●●
●

●

●
●

●
●

●●

●
●●
●

●

●
●

●

●●
●
●

●
●●●●
●●●●
●

●

●
●
●

●

●●

●●
●

●●

●●●

●
●●

●

●

●

●
●

●●●●

●●●●●●

●●
●●

●

●●●

●●
●●

●●
●●

●
●●
●●
●●
●
●●●
●

●
●

●
●●
●●
●

●
●●●
●

●
●
●
●●●
●●●●●
●
●●●●●●●●●●●●

●●●●●●●
●●●●●●●●●●●●
●●
●●●●●●●●●●
●●
●

●
●
●

●●
●
●●
●●●
●●
●

●
●
●

●●
●●

●●

●
●●●
●●

●

●

●
●

●

●

●

●

●
●
●
●
●

●
●●●
●●●●●
●●●
●
●●●●●
●●
●

●

●●

●●

●
●●
●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●●●●●●●●●●●●●●
●●●●

●
●●●

●●
●
●●

●

●●
●

●

●

●

●●

●●
●

● ●●●
●●●●●●●●●
●●●●●●
●
●●
●
●
●

●●

●●
●●●●●
●●
●
●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●
●●●●●●

●●
●
●●●●
●
●
●
●●
●●●●

●
●
●

●
●●
●●●

●

●●
●

●

●●●
●

●●●
●

●
●●
●
●●
●●●●●●●●●
●●
●
●●●●
●
●

●
●●

●●
●●●●●●●●●●●●●●●
●
●
●
●●

●●●●

●
●
●

●

●●

●

●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●●●
●

●●
●

●●
●
●

●●

●

●●●●●●●●●●●●●●●●●●●
●●●●●●●●●
●
●●●●●●●●●●●●●●●
●●

●
●
●●
●●
●
●●●●●●●●
●

●●
●
●
●
●●●●
●●●●●
●●●●
●●
●
●
●

●

●
●
●
●●●●●●●
●

●
●

●●
●●●

●
●●●
●●●●●●●●
●●
●●●
●●
●
●●
●●●

●
●
●
●●

●
●●

●
●●
●

●
●
●

●
●
●●
●

●●
●

●
●●
●●●●
●●●●●
●●●●
●●●
●●●●●●●●●●●●
●●
●●
●●
●●●●●●●●●●●●●
●●●
●
●●●●●●
●
●●●●●●
●

●●
●●
●
●●

●

●●●●●●●●●●
●●
●
●●●●
●
●●
●
●●●●
●
●●●●●●●●●●●●●●●●●●●●

●●●
●
●●
●

●●
●●●
●●●
●

●
●●
●
●

●
●●●
●

●●●●●
●●●●●●●
●
●●●●●●
●
●●
●
●●●
●●●●
●●
●
●●●●●
●●
●
●●

●

●
●
●●

●
●

●

●●
●●●
●●●
●
●

●●
●

●
●●
●●●

●●

●
●●
●●
●
●
●
●●●●
●●
●
●

●

●

●
●●●●●●●
●●●●●●●●●●●●
●●
●●●●●●●●●●
●
●●
●●●●●
●●●●●●●
●

●●●
●●
●●●
●●●●

●●

●
●●
●●●●●●●●●
●●●●●
●●●●●
●

●
●

●

●

●●

●

●●●●●
●

●
●●
●

●●
●●●●●
●●
●
●

●

●●●●●

●●●
●

●●
●
●

●
●●●●

●
●
●
●●
●
●●

●
●

●

●

●●

●

●
●
●

●●
●●

●●
●
●
●

●
●
●
●●●
●●
●
●●

●●
●●
●●●●●●●●●●●
●
●
●

●●
●

●

●
●

●●

●

●

●

●
●●●
●
●

●●

●
●●
●●●●

●●
●
●●

●●
●

●●●
●●●
●

●
●
●
●
●●
●●
●
●
●
●●
●●●●
●
●

●
●●

●

●

●
●
●
●●

●●●

●
●
●●●
●
●●●
●●
●●●●
●●●
●●
●●●●●●
●●●

●●●●●
●●●●●

●●
●

●
●●

●
●

●
●●●

●

●●
●
●

●

●

●
●●●
●

●

●
●
●

●
●●●

●

●●●

●

●●●

●●
●

●●

●●

●

●●
●
●●
●
●
●
●
●
●
●

●●●●
●●●●●●

●●●
●
●
●
●●

●

●
●
●

●

●

●●
●
●●●
●
●●●
●

●

●
●

●

●

●

●●

●

●

●
●

●

●●●●●●

●
●

●

●●●●

●
●
●●
●
●●●●●
●●●●●●

●●
●
●●●
●●●●●●●●
●●●●
●
●●●●●●●●
●●●
●●●●●●●
●
●
●●●
●
●●●●●
●
●●●

●
●
●●
●●●
●

●
●
●

●
●●
●●●
●
●●●●●●
●
●●●●●●●●
●
●●
●

●●
●●

●
●
●

●

●
●●●●

●
●
●●
●
●●
●
●

●

●●
●●●●
●

●

●●●●

●

●●

●
●●

●●●

●●
●
●●
●

●

●

●
●

●

●
●●

●

●

●
●

●

●

●

●
●

●

●
●●●●●●●●●●●●
●●●●●
●●
●●
●

●

●●
●●
●●●
●
●●●
●

●

●●

●

●●●
●
●
●
●

●●

●

●

●

●
●

●

●

●

●●
●

●
●
●

●

●●●
●●●

●●

●●●●●●●

●
●●●●
●●

●

●
●
●
●
●

●●●
●
●

●

●
●●
●

●

●
●

●●●●
●
●
●●
●

●

●

●

●●

●

●

●

●
●

●
●

●

●●
●●
●●●
●
●
●●●●
●
●●
●
●
●●●
●●●●●
●
●
●●●
●●●●●●●●●●●●●
●

●
●

●

●●

●

●●

●

●●

●

●

●

●
●

●

●

●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●
●●●●●
●
●●●●
●●●●
●
●
●
●
●
●●●
●●

●

●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●
●
●●

●
●●
●
●
●●
●
●
●

●●

●
●●●●●●●●●●●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●
●●●●●●●●●●
●
●●●●●
●●●
●
●●●

●●●
●●●●●●
●●●
●●●
●●
●

●●

●
●●●●
●●●
●
●

●
●●●

●
●●●●●●
●
●
●●●●●
●
●
●
●●●●●

Druze (MENA)
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Chromosome Position (Mbp)
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North Italy (EUR)
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Sardinian (EUR)
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Chromosome Position (Mbp)
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Brahui (CSASIA)

0.0

0.1

0.2

0.3

0.4

● ●●●
●●●●●●●

●●●●●●●●●●●●
●

●●●●
●●

●●
●●
●
●
●●●●

●●
●●
●
●
●
●●●
●

●

●

●●
●

●●●
●●●

●

●●●●

●
●

●
●

●
●
●
●
●●

●

●
●●
●●●

●
●

●●
●
●
●●●●●●●●●●●●
●
●●
●

●●●●●●

●

●●●●●●●●●●
●●
●

●
●

●
●
●●●

●●
●●●●●●
●●●
●●●●●●●●
●●●●●
●●
●●●
●●

●●●

●●
●
●●●●
●
●●●

●

●●●
●●●●●●●●●●
●
●●●

●●
●●
●
●●
●
●
●●●●
●●●●●●
●●●●●●●●
●●
●
●●
●●
●
●●

●
●

●●●
●●●
●●
●●
●
●●
●
●●
●●

●
●
●●●●
●●

●●
●●
●
●

●●
●●

●●
●
●●●
●●
●
●

●
●●●
●
●●●
●
●●●●
●●

●●●●●●●
●●●
●●●●●
●
●●●●●●●●●
●●●●●●
●●
●●
●●●●
●●●●●
●●
●●
●●●
●
●
●●

●●
●
●

●
●
●●
●●
●●
●●
●●●
●●●●●●●●●●
●
●●●●●
●●●●●
●
●
●
●●
●●
●●●●●●●●●●●
●●
●
●
●●●●●●●
●●●
●

●

●●●
●●
●
●●●
●●
●
●●●
●●●●
●●
●●●
●

●

●

●
●
●
●●

●

●
●
●●●●
●●
●● ●●●●

●

●
●●
●
●

●
●●
●●●
●●
●●
●●●
●
●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●
●
●●
●●
●●●
●●
●●
●
●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●
●●●
●●●●●●●●●●
●●●●●●●
●●●●●●●●●●●
●●
●●●●
●●
●●●
●
●●●
●
●

●●●
●●
●●
●●
●●

●●
●
●
●

●
●

●
●
●●●
●
●●
●
●●●
●●
●
●●●
●
●●

●●●
●●
●
●●
●
●
●●

●●●●●●

●●●●●●
●
●
●●●
●●●●●●●●●●●●
●●●●●
●●●●●●●●
●●
●●●●
●●
●●●
●

●
●
●
●●●
●

●
●
●●
●
●
●●●
●
●●

●
●
●
●●●
●
●
●
●●●●●●
●●
●
●
●●
●

●●●
●
●●●●●●●●●●●
●●
●●●
●●●●●●●●●●
●●●●●●
●●●●
●●●●●●●

●●●
●

●
●●
●●
●●●
●●●●
●
●
●
●

●●●●
●●●●●● ●

●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●
●●
●
●

●●●

●●

●
●●
●
●
●●●
●

●
●

●●
●

●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●
●
●
●
●●
●

●●
●
●
●

●
●●●

●
●●

●●●

●
●●

●●

●
●●●

●●●
●●●●●●
●●
●
●

●

●●
●●

●

●
●
●●●
●
●●
●
●●●

●●●●●

●
●
●

●

●
●●

●

●●
●● ●●●●●●●●●●●●●●●●●●●●

●●●
●
●●●
●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●●
●
●●●
●●●
●
●●

●●
●

●

●

●●

●

●●

●

●

●
●●
●

●

●●●●●●
●●
●

●

●●
●

●
●
●●
●●
●
●

●

●

●
●●

●

●
●
●

●

●

●

●

●

●

●●
●
●●
●●
●
●●●
●●●
●●
●
●
●
●●●●●

●

●
●●
●
●

●
●●●
●●●

●●
●

●

●
●●
●●

●
●●●●

●

●
●

●
●
●

●

●
●
●●
●

●

●

●

●
●●
●●
●
●
●

●

●

●
●

●

●

●
●●●
●
●

●
●

●●

●
●

●●
●

●
●

●

●●
●
●●●
●
●
●●●

●
●
●●●●
●
●
●●●●●●●●

●
●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●●●
●●●●●●●
●●
●●

●
●

●

●●

●

●
●●

●
●●●●●●●●●●●●●●●

●●●
●●
●
●●
●●●●●●●●●●●
●●
●●●●●●●●●●
●●●●●●
●●●●●
●●●●●●●
●●●●
●
●

●

●
●
●

●
●●

●
●
●●
●
●
●●●
●●●●●
●
●●●●●
●
●●●
●
●●●
●●●●●
●●●●
●●●●●
●●●
●●●
●●
●●●●
●●
●●
●●
●●
●
●
●
●●
●●●
●
●
●●
●●●
●●●●●●
●●
●●●
●●●●●
●
●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●
●●●●●
●
●
●●
●

●
●

●

●

●
●●
●
●●
●●●●●
●

●
●
●●
●

●

●
●

●

●●

●

●

●

●●●●●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●●●●
●
●●●●●●●●●●
●●●
●●
●●●●●●●●

●●●●
●●●

●●●

●●●
●●

●
●
●●
●●●●●
●
●

●

●
●●

●●
●

●●
●●

●

●
●
●
●
●

●

●●●●

●●

●

●●●

●●

●
●●

●

●●
●
●●●●
●●

●
●●●●
●
●
●
●
●
●●
●
●
●●
●●●●●
●●●●●●●●●●●
●●
●●●●●●
●●●●
●●

●●
●●●●●●●●
●●●●
●●●
●●●●
●●●●●
●●●
●●●●●●●●
●
●●●

●●
●
●

●●
●

●

●
●●

●

●●●

●
●●

●
●

●●●

●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●
●●●
●
●
●●

●

●
●●

●
●●
●

●
●●

●
●●
●

●

●●

●●●●●●●
●●●●●●●●●●●●●●

●●

●
●●
●●●
●

●●●
●●

●●●●
●

●●●
●
●
●●

●

●●
●

●

●
●●
●●●

●●●●●
●●●●
●●●●

●●●

●
●
●●●●●●
●
●

●●
●
●

●●●
●
●
●

●●
●●

●
●●

●●

●

●

●

●

●
●
●

●

●●●

●

●
●
●
●●●●●
●
●●
●●
●
●●
●●●
●
●●
●●

●●
●●
●●●●●●●●●

●●
●
●●

●

●●

●●
●●●
●

●
●●
●●●
●
●
●●●
●

●
●
●

●
●
●
●●
●●

●
●

●●●
●
●●●●●●●
●●●
●●
●
●●●●●
●

●●●●
●
●

●
●●●●●●●●●●●●●●●●●●●

●●
●●●

●●●
●●
●●●●●●
●●
●●

●
●
●●

●
●

●●
●●
●
●

●●

●

●
●
●

●
●

●●●●
●
●●
●●

●●

●
●●

●●

●●●
●

●●
●
●
●
●
●

●●●

●●

●
●
●●
●

●●

●
●●
●

●

●

●

●●
●

●

●
●●

●
●●

●
●
●●
●

●●
●
●

●●
●●
●●
●●
●●
●

●

●●
●

●
●

●
●
●●

●
●●●●
●●
●●●
●
●●
●●●●●●
●●●●●
●●●●●●●●●
●
●●

●●●
●
●●

●●

●

●

●
●

●

●

●
●●●●●●●●●
●

●●
●●
●
●●

●

●●

●
●
●

●●●●●●
●
●●●
●●●●
●
●●

●
●
●
●
●●
●
●●●
●
●
●

●●

●

●
●

●
●●
●
●
●
●●
●●
●●

●●
●●
●●

●

●●
●●
●

●
●●
●
●
●

●
●
●●●●●●●
●●
●
●●●●●●
●
●

●●
●●
●
●
●●●●
●●●
●●
●●

●

●

●●

●

●
●

●●
●

●●●
●●●●●
●●●●●
●●●
●●
●●●●●●●●
●
●●
●
●
●
●

●

●●

●

●
●

●
●●

●●
●●

●
●
●●●
●
●
●

●●●
●●●

●
●
●

●

●●
●
●

●
●●
●●
●
●●
●

●●
●

●
●
●
●●
●●
●●
●●

●

●
●

●●
●

●
●●●●
●
●●
●●●

●

●●●
●
●

●
●

●●
●●●●●●●
●
●●
●
●

●●●
●
●●
●
●

●

●

●

●

●
●
●●●
●

●

●●●●●
●
●●
●
●●
●●
●

●
●●
●

●
●
●
●●

●
●
●●
●

●●●
●●●

●●

●

●●●
●●●●●●●●●●●
●
●●
●
●●
●●●
●
●
●●●

●
●

●●

●●
●●●
●●
●●

●
●●

●
●

●●

●

●●

●

●
●

●

●

●●●
●
●●●
●

●●
●

●●
●

●●

●

●
●●

●
●
●●●
●●●●
●●
●
●
●
●●●

●●●●●●●
●●
●●
●●

●

●

●
●●●
●●
●

●
●●

●●
●

●●

●

●
●

●

●
●●
●●
●

●
●

●●●

●●

●
●
●●
●●

●●
●
●●
●

●●
●

●

●●●
●●●

●

●
●●

●●
●●●

●

●●

●

●●

●

●

●

●●●

●

●
●
●●

●
●

●
●●

●
●

●

●

●●
●

●

●●

●●●

●

●
●
●●●

●
●●●●●●●●●
●●●●●●
●●●
●●●

●●●●●
●

●

●●
●●●
●●
●

●●
●

●●

●
●●

●●●
●●
●●●
●●
●
●
●
●
●
●
●
●
●

●
●●
●●

●
●
●
●
●●
●●●●
●

●

●●
●
●●●
●

●
●
●
●

●●●●●
●●
●●●
●●●
●

●

●
●

●●●●

●

●

●

●

●

●

●

●

●●

●
●
●

●●●●
●●●
●●●
●
●
●●

●
●
●
●
●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●
●

●
●
●
●
●
●
●

●●
●●●●●●
●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●
●●●●●●
●●●●●●●●●●●●●●●

●●
●●●●●●●●●●●●●●●●●●●●

●●●●
●●●●●●●
●●
●●●●●●●
●●
●●●●●
●
●●●●
●
●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●
●●●
●
●●

●
●●●

●●

●

●●

●●
●●●●●●●●●●

●●●●●●●●●
●●●●●

●●●●
●●●●
●
●
●●
●

●●
●

●
●●●
●
●
●
●
●
●●●●●
●●●●●
●

●●
●●●●●●
●●●●●●●●●●●●●●

●●
●●●●●
●
●●●●
●
●

●
●

●

●

●
●

●
●●●●●●●●●●●●●●●●●●●●

●●
●●
●●●●●
●●
●●●●●●●●●●●●●
●
●●

●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●
●●●
●
●
●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●
●●●
●●●●
●●●●
●●●●●●

●●
●●●●●

●

●

●

●●
●●●
●●●
●●●●●●
●●
●
●
●●●
●
●●●●●●●●●●●●●
●
●
●●●

●
●●

●
●
●

●

●
●
●

●

●
●

●
●●●●●●●
●●●●
●●●●●
●
●
●

●
●●

●

●

●
●

●
●
●●

●
●

●●
●
●●●
●
●

●

●
●

●

●

●
●

●

●

●

●●
●
●●●●●●●●
●
●●
●
●

●●

●
●
●
●
●
●
●
●

●●
●
●●●
●

●●

●
●
●●
●●
●
●
●●●
●●
●
●●●

●

●●

●
●
●

●

●●
●
●
●
●

●
●
●●●
●
●

●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●
●●●●●●
●●●●●●●●
●●

●●●●
●

●●
●
●

●●

●
●
●●●
●
●

●
●●
●●●●●
●●●
●

●●
●

●
●●●
●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●
●●●●●●
●●●●●●●●
●●●●●●
●
●

●●●
●

●
●
●●●●●●
●●●
●●●●●●●●●●●

●●●
●
●●●
●●
●
●
●●●●
●●●
●
●

●
●
●●
●●●
●
●
●
●●●

●
●●●●●●●●●
●●
●●●●●●●●●●●
●●
●●●
●●●●●
●●●●●
●●●●
●●●●●●●●●
●
●●●●
●●●●●●●●●●●●●●●●●
●
●

●●●●
●
●
●●

●●●
●

●●
●
●

●●●●

●
●●
●
●●

●
●●●●●●●
●●●●●
●

●●●●●

●●

●
●
●●●●●●●●●●
●
●
●●●

●●
●
●

●●

●
●●
●

●
●
●●●●
●●●●●●●●●
●
●●
●

●●●●●●●●
●●

●
●●
●
●

●
●
●●

●

●●
●

●
●

●

●●

●
●●●

●●●

●

●
●●
●●
●●●●

●

●

●●●●

●

●

●

●
●●●

●●●●●●
●●
●●●●●●●●●●●
●●
●●●●

●
●
●

●●
●●●●
●●
●●●
●

●

●

●●●

●
●

●

●●

●

●
●●
●
●●●●
●●

●
●●●

●
●●

●●

●●
●●●
●
●●
●

●●
●●●●●
●●●●●●
●●●●●●●●
●
●
●
●●●●●●●●●●●●
●●●
●●●●
●●●●●
●●●●●●●
●
●●●●●●●
●
●●
●
●●●
●●●●●●
●●
●●
●
●●●●●
●●●
●●●●●
●●
●
●●●●●●
●●●●●●●●●●●●●●
●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●
●●●●●●
●●●●●●●●●●●●●●
●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●
●●●●●●●●●
●●●●●●
●●●
●
●●●●●●●●●
●
●●●●
●
●
●

●

●

●●
●●●●●●
●●●
●●
●●●●●
●
●
●●
●
●●
●

●
●●
●
●●
●
●
●●

●
●
●
●●
●●
●
●●●●
●
●●
●●
●●
●●●
●●●
●●

●●

●
●●●
●●●
●●●

●
●
●●
●●●●●●
●●●●●●●●●●●●
●●●●
●

●
●
●
●

●
●

●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●

●●
●●
●●
●●

●●●●

●●●
●●
●●●

●
●●
●●●
●●
●●
●
●
●
●●
●●●●●
●●●●●
●
●●
●
●●●
●●

●●●
●●

●
●●
●●

●●
●
●
●

●

●●
●●
●
●●
●●

●

●●●

●

●
●●●

●●●
●
●●
●●●●●●
●
●●●

●●●●

●●
●
●●

●
●●
●
●●●
●●●●
●●●●
●●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●
●●●●
●
●●●●●

●

●●●
●

●

●
●

●●
●
●●●●
●

●●●●
●●

●●

●

●
●
●

●

●●
●
●●
●●●
●●
●

●●
●
●

●●

●
●

●
●
●

●●

●
●
●

●
●●
●●

●●

●●●●
●●

●●

●
●●
●
●●
●●
●●●●●
●●
●●●
●

●●●

●
●
●●
●●
●
●●●●●
●●●●●
●●●●●●●●

●●
●●
●
●●●
●●●●●●●●
●●●●●●
●

●

●●●

●

●

●
●
●●
●●
●
●
●●
●●
●●
●

●●●
●●●
●●●●
●●●
●

●●

●

●
●●

●

●

●
●●
●

●

●
●●●●●●●●●●
●●●●●●
●
●●●
●
●
●●●●
●●●●●●●●
●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●
●●
●●●
●●

●

●
●
●
●●●●●

●●

●

●

●●
●
●●●

●●

●●●
●●
●●
●●●●●●

●

●

●●
●
●
●●
●

●

●●●
●
●●●
●

●
●

●●●
●
●
●●●●
●●●
●
●●
●●
●●●●
●●●●●●●●●
●●●●●●●
●
●●●
●
●

●●
●
●
●

●●●●

●
●
●

●
●●●

●
●●
●●●●●

●
●
●
●

●●●
●●
●●●●●●
●
●●
●●
●
●●●
●●
●●
●●
●●●●●●
●●
●●●●●
●●●●●●●●
●●●
●●
●
●●●●●
●●●
●
●
●
●●
●

●

●

●●

●

●

●

●
●

●●●
●●
●●
●●
●●●●
●●●●●●●●●●
●●

●●
●

●
●

●

●

●
●

●

●

●

●

●

●●
●●●
●
●

●
●
●●

●
●●●●●●●●
●●

●
●

●
●

●●
●●

●

●●●
●

●●●●●●●
●●
●●●
●

●
●
●

●
●
●

●●●●●●●●●●●●●●●●
●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●
●●●●●●●
●●
●
●
●●●●●
●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●
●●●
●●●●●●
●
●●

●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●
●
●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●

●
●●
●
●●●●
●●
●●
●●
●
●
●●●●●●●●●●●●

●●●●
●
●●●
●●●●●
●●●●
●●●●●
●●
●●●●●●●
●●●●●
●●
●
●●

●
●
●
●
●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●
●

●
●●●●●
●●●●●
●●●●●●●●●●

●
●●
●
●
●
●●●●●●●●●●●●
●●●●●●
●●●●
●●●●●●

●●●
●●
●
●●

●●●●
●●●●●●
●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●●●●●●●●●●●●
●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●
●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●
●
●●
●●
●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●●●
●●●●●●●●●●
●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●
●
●

●
●

●

●
●●●●

●
●●●●●●●●●●●●●●●

●●●●●●●●●
●●
●●●●●●●●●●●
●●●
●●

●
●
●

●
●
●●

●●
●●●●●●●●●●●●●●

●

●●
●

●

●●

●

●
●
●●
●●
●
●

●●●
●
●
●●
●

●●

●

●
●
●●●
●

●●●●●●
●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●
●●●
●●●
●●
●●●
●
●●
●

●●

●
●

●
●
●
●

●●●●
●●●●●●
●
●●●
●

●●●
●●●

●
●●
●●●●●
●●●
●●●●●
●

●●

●
●●

●●
●

●●

●●

●
●●

●●

●
●

●●●
●

●

●●

●●

●
●

●●
●
●
●

●
●●
●
●
●●
●●●●
●
●●
●●●●●●●●●
●
●●●
●●●
●●●
●
●●●●
●●
●●●
●●●●●●●●
●●●●●●●
●
●●●
●
●●●●

●
●

●
●

●

●

●

●●
●●
●●●
●●
●●●●
●
●●●●●●●
●●●
●●●●●●●●●
●●●●●●●●●●●●●●

●
●●●●●
●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●●●●●●●●●●●●●
●
●●●
●●
●●

●

●

●
●

●

●

●

●

●
●
●●●●●●

●

●●
●
●
●

●

●●●

●●●●●●●●●●●●
●●
●●●
●
●●
●
●●
●
●
●●
●●
●

●●●●●
●●●
●●●
●●
●
●●

●
●
●

●●
●●
●

●

●●
●
●●

●●●●

●
●●●
●
●●
●
●
●●●
●

●

●●

●
●●●●
●

●
●
●

●

●●

●
●

●
●
●
●

●●

●
●●

●●
●●
●
●●

●
●
●●
●
●●

●●

●●

●●
●
●●

●

●●●

●

●

●
●●
●

●●
●●●

●

●●●
●
●●

●
●
●

●
●●

●●●
●

●

●●●●

●●●●●●

●
●
●
●
●
●
●●
●●●●●●●●
●●
●

●
●
●●

●
●
●●●
●

●
●
●●
●●

●●

●
●

●
●●

●
●

●

●●●●
●
●
●

●

●
●

●
●

●

●●●

●

●
●

●
●

●●
●

●

●
●●

●

●

●
●●
●

●●●
●●

●

●
●●

●●●●●

●
●●
●

●●
●●

●

●
●●
●

●

●

●●

●●

●

●●●

●
●●●●●●●●●●●●●●●

●●
●
●
●

●

●●●

●
●

●●●●●
●
●●
●●●
●
●
●●●
●●
●●●
●
●●

●●

●●
●●●

●

●
●

●

●●●●●●●●●●
●●●●●●●●●●●●●

●●

●

●

●●
●

●

●

●

●
●●

●

●

●

●

●●●●

●●●●●●●●●
●●●●●
●
●●
●

●
●
●
●
●
●

●

●
●

●

●

●●●
●

●
●
●●●
●

●
●●●●●●●●●
●
●
●●
●
●●●

●
●●
●●●

●
●●
●●
●
●●
●
●

●●●●●
●●
●
●
●●
●
●
●

●
●
●●
●
●●
●

●●

●

●●
●●

●

●

●
●●●●●●
●
●●

●●
●●

●
●
●●●●●●●
●

●
●
●

●
●

●
●

●
●●●

●

●●
●

●●●
●

●
●●●●●●
●●
●

●

●
●●

●

●●
●●●

●●
●●●

●
●●

●
●

●
●
●●●●●
●
●●
●●●

●●
●●

●

●●●

●
●
●●
●●●●
●●●●●
●●
●
●●●●
●●
●
●
●
●●●
●
●●●
●
●●●●●
●

●●●●●
●
●
●●●●●●●●●●●

●●●●●●●●
●●●
●●●●●●●●
●●
●●●
●●●●●●●
●●●
●●
●

●
●
●●
●●●●
●●
●

●●●

●

●
●●
●
●
●
●●
●●●

●

●

●

●
●

●

●

●

●●●
●
●

●

●
●●

●●●
●●●●●
●●
●●●●●●●
●

●●

●
●

●
●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●
●●

●●
●
●●

●
●●●●●

●

●●

●
●
●
● ●●●●●●●●

●
●●
●●●●●
●●●●●●
●
●●●●●●●●●●
●●●●

●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●

●●

●
●●

●
●●●●●

●

●●●●
●
●●●
●
●●
●●
●
●●
●
●
●
●●●

●

●●●

●

●●●
●

●●
●
●
●
●●●
●●
●●●●●
●●●●
●●
●

●
●
●●

●
●

●
●●

●●
●●●●

●●●●●●●●
●●●●
●●
●●

●●●●
●●
●
●
●●

●
●
●
●●●●●●●
●●●
●●
●
●●●

●
●●●●
●●●●●●●●●●●●●●●●●●●●●●

●●
●●●●●
●●●●●●●
●
●
●●●
●●●●

●●
●
●●
●

●●
●

●
●●
●●
●●●●●●
●
●
●●
●
●●●
●●
●●●
●●
●
●●●●
●●●●●●●
●●
●
●●
●
●●
●●
●●●●●●●●
●
●●●●
●●●●●
●●●●●
●●●●
●●
●
●●

●

●
●●●
●●●●
●

●

●
●

●

●

●●●

●

●●●
●●●●●●●●●●
●●●

●●
●
●●
●●●
●●●

●
●
●
●●
●
●●
●
●
●
●
●
●

●
●
●

●
●

●

●●●

●●●●
●●●●●●●●●
●●●●●●●●●●●●●●●●●
●●●●●●●●
●●●●●●●●●●●●●●●●●
●●●●●●●●●
●

●●●●
●
●●

●

●●●●●●●●●●
●●●
●●●●
●
●●●●●
●●●●●
●
●●●●●●●●●●●●●●
●●●●
●●
●●●
●
●
●●
●●●●●
●

●
●
●
●●

●●●●
●

●●●●●
●
●●●●●●
●●●●
●●●
●●●
●●
●●●●●●●●●●●●●●●●
●●●

●
●
●
●●●
●
●
●●
●●●
●
●
●●
●

●●
●

●
●●
●
●
●

●●●●●
●●

●
●●
●●
●
●
●
●●
●

●●

●
●●●●●●●
●
●●●●●●●●●●●●
●●
●
●
●●●●●●●
●

●●●●
●●●
●●●●
●●●
●

●●●

●●●
●
●●●●●
●
●
●●
●
●●●
●
●
●
●
●
●●●●●●●
●●●●●
●

●
●●
●●

●●●●●●
●
●

●

●
●
●●

●
●
●●●●
●
●●●

●
●●●●

●●
●

●

●
●
●
●
●●●
●●●
●
●●●●●●

●●●
●
●●

●
●
●
●

●●●●
●
●
●
●●

●

●●●
●
●
●
●
●●●
●
●●●●●●●●●●●●●●
●
●
●
●
●

●
●

●●

●●

●
●●
●

●
●

●
●

●

●●

●
●●

●●
●
●

●
●

●

●●

●

●●

●●
●
●●
●

●

●●●●●●
●●●●●●●

●●●
●
●●●
●●

●●

●●
●
●●
●●
●
●
●
●
●●
●
●●●
●●●●●●●
●●
●●
●
●●●●●●●

●

●●●
●●
●
●●●●

●●●

●●●

●
●

●
●
●
●

●

●
●●

●

●

●

●
●●●●
●

●
●
●
●●
●
●

●

●
●●

●

●
●
●

●●
●

●●
●

●

●

●

●

●
●
●●

●

●●●●●●
●●●●●
●
●

●
●
●●●●
●
●●
●
●

●●
●
●

●
●
●●●●
●●

●
●●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●●
●●
●
●
●

●

●

●

●
●
●

●
●

●●●
●●●●●●
●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●
●●●●
●●●●●
●●
●●
●

●●●

●
●

●●●
●●

●●●●●●
●
●

●

●
●●●●●

●

●●
●
●●●
●
●●●
●●●

●●●●
●
●

●●
●
●

●●●

●

●
●●
●

●
●
●

●
●●●●●
●●

●
●●
●●●
●

●
●●

●
●

●
●●
●

●●

●●●

●●●
●
●

●

●

●

●
●

●
●
●

●

●

●●●

●

●

●

●●
●

●●●●●●●●●●●●
●
●●●●
●

●
●
●
●●

●
●●
●
●
●●
●●
●
●●
●
●
●●

●
●●
●●
●
●

●

●
●

●

●

●
●
●

●

●

●●

●
●

●●●

●
●●
●

●●
●

●
●

●
●●●●●●

●
●
●●●●●

●

●
●●●

●

●●

●
●●

●

●
●

●●●

●●

●
●●
●

●●
●
●●

●

●

●

●●

●

●

●

●

●

●
●

●
●●●●
●

●
●
●
●

●
●●●●●
●
●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●

●
●

●

●
●

●

●●

●

●

●

●

●

●
●

●

●

●

●●●
●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●
●●●
●●●
●●
●●●

●●

●●●
●●●
●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●●
●●

●●
●
●
●●●
●
●●●●

●●

●●●●●●●●●●●●

●●●●
●
●●●●●
●●●
●●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●●●●●
●●●●●●●●●●●
●●
●●●
●●
●●●●●●●●●
●●●●●●●●●

●
●
●

●
●
●
●●●
●●●●
●
●

●

●
●●●●●●
●
●
●●●●●●●
●●●●●●

Burusho (CSASIA)
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Chromosome 22

Chromosome Position (Mbp)
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North East China (EASIA)
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