
●●
●●
●
●●●●
●●●●●
●●●
●
●
●●
●●

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

●●
●●
●●●●
●●
●●
●●●●●●●●●●●●

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

●●

●●●●●●
●●●●●●
●
●●
●
●
●●
●●
●
●

●●●
●
●

●
●
●
●●

●●●
●●
●●●
●●
●
●●●●

●●●●
●●
●●●●●
●●
●●

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

●●●●●
●
●●●●●●●●●●

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

●●●
●●●●●●●●
●●●●●●●

●●

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

●
●●

●●●
●●
●●●
●●

●●●●●●●●●●
●●●●●
●●
●
●●
●
●●

●
●●●
●●
●●
●●●●
●
●●
●●
●
●
●●●

●●
●

●●
●●
●
●●●●
●●●
●●
●●
●●●
●●
●●●

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

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

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

●●●●●
●●●
●●
●
●
●

●●●
●●
●●●●●
●
●●●

●

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

●●
●●●
●
●
●
●●●●●●

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

●

●●
●●

●
●
●
●
●
●
●

●●
●●
●●●●

●
●
●
●●●

●●●●

●
●●●●●

●
●●●●●
●●●●●●●●●●●●●

●●●●

●●●●
●●●

●●●
●●●
●●

●●●●●●●
●●●

●●
●●●

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

●●
●
●●●●
●●●●●●
●●●●
●
●

●●●●
●

●●●

●

●●
●
●●●●

●

●●
●
●

●
●●●
●●

●

●
●●●●●
●●●
●●●●●●●●●●
●●●●
●●●●

●●●●●●
●●
●●●●●●●●●●●●●

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

●

●
●●●●●
●●●●●●●●●●
●●
●●●●●
●●●●●●

●
●
●●●●●●●●
●●●
●●●●
●●
●●●●
●●●●●●

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

●●

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

●●●●●●
●●●●●●●●●●●●●●●●●●●●

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

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

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

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

●●
●●●●●●●●●●●●●●●●●●●

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

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

●●
●

●
●●●●
●●
●●

●
●●●●●●●●●●
●●●●●
●●
●●●●●

●●●●●
●●
●●●
●●●●●
●
●
●●

●

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

●
●●●
●●●

●

●●

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

●●●●
●
●●●
●●
●●
●●

●
●●●
●●●
●
●●

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

●

●

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

●
●●
●

●
●●●●●

●●
●●●●●
●

●

●●

●●●
●

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

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

●
●●●
●●
●●
●
●●●

●●●●
●●●●
●
●●
●●
●●●

●
●●
●●

●●
●
●●●
●
●●
●●
●●●●●
●●
●●●●●●●●●

●●●●
●●
●
●
●●
●●●●●●●●

●●
●●
●●●●
●
●
●●●●●●
●●

●●●
●●●●●●●●●
●●●●
●●●●●●

●●●
●●●●
●●●
●●
●●●●●●●
●●

●●
●●
●●●●●●
●
●●●
●

●●
●●●●●●●

●

●●

●

●

●

●
●
●
●

●●●
●●●●●●●●

●●●
●

●●●
●●●

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

●●

●

●

●●

●

●
●●●●●●●●●●●●

●●

●
●
●●●
●

●●●●

●●

●
●
●

●
●

●

●●●

●

●

●

●

●

●

●

●
●

●●●

●

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

●●
●●●●●
●●●
●●
●

●●●
●●●

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

●

●●
●●●
●●●●●●
●●
●

●
●
●
●●
●●
●

●
●●
●
●●

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

●●●●
●●●●
●●
●●

● ●

●●●
●●
●●●●●

●
●

●●

●●●
●●●●
●

●●

●
●●

●
●●

●●

●

●●
●
●●
●

●
●

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

●●●●
●●
●●
●●
●
●

●●
●

●

●

●

●●●●●

●

●

●●●
●●●
●●●●●
●●●

●●
●●
●●
●
●●●●
●●●
●

●
●●●●
●●●●●●●●●●●
●●
●●●●
●●
●●

●●

●●
●●●
●●●

●●●●
●
●●●
●
●●
●●●●
●●

●

●●
●

●●●
●●●●●●
●●
●●
●●●
●●
●

●●
●
●●
●
●●●
●
●●
●●●●

●●●●
●●●●●●●●
●●●
●●●●
●●
●

●●●

●●●
●
●●●
●

●
●
●●
●●●●

●
●●●
●

●
●●
●●
●

●

●
●

●
●●●
●

●
●
●
●

●●●
●
●●●●
●
●
●

●

●

●

●

●
●

●

●

●
●●●●●●

●

●
●●
●●

●
●●
●
●●

●
●●
●●

●
●
●●
●●

●●
●●
●●
●

●
●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●
●●
●●

●●●

●

●

●

●
●

●●

●

●●

●●

0 1 2 3 4 5

−5

−4

−3

−2

−1

0

Chromosome 28 − Position (Mbp)

Z
H

p


