
●●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●●●●●

● ●●●

●

●

●●

●●●●

●

●

●
●●
●

●

●
●
●
●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●●
●●●

●

●

●

●

●●

●

●

●●

●

●●

●

●

●

●

●

●
●●● ● ●●●●●●●●

●
●●

●

●●●
●
●

●

●●

●

●

●●●●●

●

●

●

●

●

●

●
●●●
●●
●

●
●

●●●
●
●

●

●●●●●●●●●●●●●●

●●●●

●

●●●●●●●●●

●●

●
●●

●

●
●●●●● ●●●

●

●

●
●
●
●
●

●

●

●

●
●

●

●

●●
●

● ●●

●

●

●
●
●

●

●

●

● ●

●

●
●

●

●

●

●●

●

●

●●

●

●
●
●

●

●
●●●
●

●

●
●
●
●

●

●●
●

●●

●

●

●

●
●

●●

●
●

●●●
●
●
●●

●

●●●●●●●●●●●
●
●●●●●● ●

●

●●

●

●●

●

●●●●

●

●
●●

●

●
●

●

●●●

●

●●●
●
●
●●●●●●●●●
●
●
●●
●●
●
●

●

●

●●●●●●●●●●●

●

●
●●

●
●

●

●

●

●
●

●

●

●●

●

●●●●●
●

●●●

●●
●●
●● ●●

●

●
●
●●

●

●

●

●

●●●●●●●●●

●

●●●●●●●●●●●●●●●
●
●●●
●●

●

●

●

●

●●

●

●
●●●

●●

●

●

●
●
●●

●●

●●

●

●

●●●

●

●
●
●

●

●

●
●●
●●

●●●

●●●●
●●●●●●●
●
●●●●●●

●

●●

●

●
●●●●●●●●●●●●●

●●

●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●
●

●

●

●

●

●

●

●

●
●

●
●●●

●

●●

●

●●
●

●

●

●

●

●●●
●
●
●

●

●●
●
●●●●●●●●●●●
●●●● ●

●●●

●●●

●

●●●

●

●

●

●●●●

●

●
●●
●●●

●●

●

●

●

●

●
●

●

●
●
●
●●

●

●

●
●
●●
●●
●
●●
●
●

●●

●

●●●

●

●●

●

●

●

●●
●
●●
●●

●

●

●●

●

●●

●

●

●

●●●
●
●

●
●
●

●

●

●●●●
●

●●●

●

●

●

●

●

●

●

●●
●

●●

●

●

●
●●●

●

●

●

●

●

●

●
●●●●●

●●

●●
●

●
●

●

●

●

●●●

●

●●

●

●●●

●

●●

●

●

●

●
●

●

●

●

●
●

●

●

●●

●

●
●
●

●●

●

●

●●●

●

●

●●

●

●●

●

●●

●●●

●
●

●●●

●
●
●
●

●●●

●
●●
●

●
●●

●●

●

●

●●●

●

●
●

●

●●●
●
●
●●●●●●●●●●●
●●●
●
●●●●●

●

●●
●●
●●

●●

●

●●

●●

●

●●●●●●
●

●

●

●●

●

●

●

●

●●●

●

●●
●

●●

●

●
●

●

●

●

●
●
●●

●●

●●

●●●●●●●●●●

●

●

●

●●

●

●

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

●
●
●

●

●

●●●

●●●

●●●

●

●
●
●●●

●

●●
●●

●

●

●
●●

●

●
●●
●

●

●
●

●

●

●

●●●●●

●

●●●

●

●●●●

●

●

●

●●

●●●
●

●

●●●

●
●●

●

●

●

●

●●
●
●●

●

●

●

●●

●

● ●●

●●●

●

●●●

●●

●
●
●●●●

●

●

●

●

●

●

●●

●●●

●

●●●●●●

●
●

●●
●

●

●●
●

●●●●●

●

●●●●●●

●

●●●●
●
●●

●

●
●
●●●

●

●

●

●●

●

●●

●

●

●●●
●●●

●

●

●

●

●

●

●

●●●

●
●
●
●●●●●

●

●

●

●

●

●

●●

●

●●

●

●

●●
●
●●

●

●●●

●

●

●●
●●
●
●●

●

●

●

●

●

●
●●

●

●
●
●
●
●
●●●

●

●●●●●●

●

●

●●
●

●

●

●

●

●

●

●

●●●

●

●
●

●

●●
●
●●●●●●●●●●

●

●●
●
●●

●●

●●●●●

●

●

●

●

●●● ●●

●

●●

●

●

●●

●
●

●
●●

●●●
●
●

●●

●
●

●

●●

●

●

●
●●●

●

●
●

●

●
●

●
●
●

● ●

●
●●
●

●

●

●

●●

●

●●●

●●

●●

●

●●

●●

●

●

●
●●
●
●

●
●●
●●

●

●
●

●●●
●

●
●

●

●●

●

●

●

●

●

●

●
●
●

●

●

●

●

●●

●

●●●●

●

●

●

●

●
●

●

●
●
●

●

●
●
●

●

●
●●
●

●

●

●

●

●
●●
●
●
●●

●
●
●

●

●

●

●●●●
●

●
●●●●

●

●
●●
●
●●
●●
●●●

●

●●

●

●●●
●

●●●●●●●●

●

●●

●

●

●

●

●●

●

●●
●

●

●
●●
●
●●
●

●

● ●

●
●
●
●
●
●●

●

●
●
●●●
●
●●●●●●●
●

●

●
●
●●●●●
●
●

●

●●●●
●

●

●
●
●

●

●

●●

●

●●●
●●
●
●

●

●
●●

●

●

●

●

●●
●●

●
●

●●●●●●●●●●●
●●

●

●
●
●

●●●

●
●●
●

●
●

●●
●●
●●●
●
●
●

●
●

●

●
●●

●

●
●
●

●

●

●

●●

●●
●●●

●

●
●

●

●●

●

●

●●●
●

●

●

●

●

●

●

●

●●

●●●

●

●

●●

●

●

●

●●●●●
●●
●●
●●
●
●
●

●

●

●

●

●

●●

●

●
●
●

●●●●

●●

●

●

●
●
●
●●
●

●
●
●●●●

●

●

●

●●

●

●●●

●

●

●●●●●●●

●

●●●

●

●●
●●
●●

●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●●

●●
●●

●

●
●●

●

●

●●
●●

●

●
●

●

●●●●

●

●
●
●●●●
●
●

●

●

●

●

●

●

●

●●●●●●

●●

●●●●●●●

●

●●

●
●

●●

●

●

●●●●●

●

●

●

●

●

●●

●

●

●

●
●

●

●
●
●●

●

●

●

●

●

●

●

●
●
●●●

●

●●●●●●●
●
●●

●

●●●●●●●●●●●
●
●
●
●

●

●
●
●●●

●

●●●●●●●●●●●●●●●

●●

●●

●

●
●●

●

●●

●●●

●

●

●

●

●

●
●
●●
●

●

●
●●

●
●

●

●

●

●

●

●●

●

●●●

●
●

●●
● ●●

●●

●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●
●

●●●●

●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●

●●●●●●●●●●●●

●

●

●

●●●
●●●
●

●

●

●●●

●

●

●

●

●●●
●●
●●

●

●

●●

●

●●

●

●●

●

●

●

●
●
●●●●●

●

●

●

●

●

●

●

●

●

●●●

●

●●

●

●●●●

●
●●●●●●●●

●

●●●

●

●
●
●

●

●

●

●

●

●

●

●

●
●●

●

●●

●●

●
●

●

●

● ●
●●

●

●●

●

●

●

●

●●●
●

●

●

●●

●

●

●

●
●

●●

●

●●●●●●

●

●●

●

●

●

●

●●●●

●

●
●

●

●

●

●

●

●

●

●●

●●●●●●●●●●●

●

●●

●

●●●

●

●●●●

●

●●

●

●●●●
●●

●

●●●●●●●●●●●●●●●●●
●
●
●

●

●●●●●●●●●●

●
●●●●●●●
●
●●
●●●

●

●
●●●

●

●●

●●

●●
●●●
●
●●
●
●
●●

●
●●●●●

●

●
●●
●●●

●

●
●
●●●

●

●●
●●●●●
●

●

●
●●●●●
●●

●

●
●
●●●
●●●

●

●●

●

●●●
●
●

●

●
●
●
●
●
●●●●●
●
●●
●

●●
●●

●

●
●

●●
●

●
●●

●●

●●

●

●●

●

●

●

●

●

●●●●●
●

●
●
●●●●●●●●●●●●●●●●

●

●●●●
●
●●
●

●

●

●

●

●
●
●●●●●●●
●

●

●

●

●●

●●

●●

●

●

●
●

●●

●

●●

●

●

●
●

●

●

●

●

●

●●●

●

●●●

●

●●●●●
●
●●●●

●
●
●
●
●●
●●●●●
●

●
●
●●●●
●
●●
●
●●●●●

●

●●
●
●

●

●
●●●
●

●
●

●

●●

●●

●●●
●
●●
●●

●

●●●●

●

●

●

●

●
●●●●

●

●

●●●

●
●

●●
●

●
●

●●●●
●
●●

●

●

●

●

●

●

●

●●

●

●

●

●
●
●
●●●●
●

●

●●●

●

●

●

●●

●

●●●●●●●●●●●●●●●●●

●
●
●
●

●

●

●●
●

●

●●

●
●

●

●

●

●
●●●●●

●

●
●

●●●●
●●

●

●
●

●

●
●

●

●

●

●●●●
●

●●●●
●

●
●●

●
●

●

●●

●
●●●

●

●
●●

●

●

●

●

●●

●

●●●●●●●●●●●

●

●●

●●●●●●●

●

●●●●

●

●●●●●

●

●

●

●●●

●

●●

●

●
●

●●

●

●●

●
●

●

●

●●●

●

●
●
●●●
●

●

●

●
●

●
●●●●●●●●●●●●

●

●

●

●

●

●●●
●

●
●
●
●●●●●●●

●

●●●●●●●●●●

●

●

●

●

●●●●●●●

●

●●●
●●
●
●

●

●

●

●●
●●●●●●●●●

●

●●
●
●
●●●●

●

●●●

●

●

●●●
●
●
●

●

●●

●

●●●●

●

●●
●
●
●
●

●

●

●

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

●

●

●

●●●●●●●
●
●

●

●

●●

●

●
●
●

●

●●●●●
●●

●

●●
●

●●●●

●●

●

●●●●

●

●●

●

●●

●

●

●●
●●●●●

●

●

●

●

●●

●●●
●

●

●●

●
●●●●●

●●

●●

●

●

●

●
●

●●

●

●

●

●

●●●●

●

●

●
●
●●●
●

●●
●

●
●

●

●●
●

●
●

●
●

●

●●
●●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

● ●
●
●

●

●

●●

●

●

●●●●

●●

●●

●●
●
●
●
●

●●●●●●●
●
●●●●●●●●
●
●
●●●

●

●●●

●

●●●
●
●●●●●●●●●
●
●

●●●●●●●

●

●●●●●●●

●

●●

●

●

●

●●

●
●
●●●●
●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●
●
●●●●●

●

●
●
●

●

●●

●

●

●

●●
●●

●

●

●

●

●

●

●

●

●●●
●

●

●
●
●

●

●

●

●

●●

●

●●
●●
●

●

●
●

●
●
●●●

●

●●

●

●

●

●
●

●●

●

●

●

●●

●

●

●
●●

●

●
●

●

●●

●

●●●●●●●●●●
●
● ●●●

●

●●●● ●

●●●

●

●●

●

●

●●

●

●●
●
●
●●●●
●
●
●
●

●

●●●●●●●
●

●

●
●

●

●●
●●●

●

●●●●
●

●

●●

●

●
●●●

●

●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●

●●

●●●●

●

●●
●
●

●●

●

●
●●●●

●

●

●

●

●●
●

●

●

●●

●
●●●●

●
●●
●●●
●

●

●●●●
●●
●●

●

●

●

●●
●
●●●●●●

●

●●
●●●●●●
●
●●

●●●●●

●

●●●●

●● ●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●●

4

6

8

10

12

0 10 20 30
bp/1e+06

lo
gP

Chromosome 1 − 4_wil.2_4288786_17_15



●
●

●

●

●

●●
●

●

●●●●

●●

●●
●
●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●●

●

●●

●
●

●

●

●

●

●
●

●

●

●

●

●

●●●

●

●
●
●●
●
●

●
●

●●●●●●●●●

●
●
●●●

● ●

●

●

●●●●

●

●

●

●●●●

●

●

●●●●●
●

●

●●

●

●●●●●

●

●●●●●●
●

●

●●

●

●●●●

●

●

●

●●●●

●

●●

●●

●

●

●

●●●

●

●

●●

●
●

●

●

●

●

●
●

●
●●●

●

●●●● ●●●●
●

●●

●

●

●●●

●

●●●●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●
●
● ●

●

●
●●
●
●
●
●

●

●

●

●●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●●
●
●●

●

●

●

●

●●

●●●●●

●

●

●

●
●
●

●

●●

●●●●

●

●

●

●●

●

●

●●

●

●

●

●

●●

●●

●

●●
●

●

●

●

●
●●●●●●
●
●●
●
●

●

●●●●
●●
●

●

●●●

●

●

●

●

●●

●

●●

●

●●

●

●
●●

●
●
●

●

●

●

●

●

●

●

●

●

●

●
●
●
●●●

●

●

●●

●
●

●

●

●●

●●●

●

●

●●

●

●

●

●
●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

● ●

●●

●
●

●

●
●

●

●●
●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●
●
●

●

●
●

●

●
●

●

●●
●

●

●

●

●
●
●
●

●

●●●

●

●

●●
●
●●

●

●

●

●●

●
●

●

●

●●

●

●●

●

●

●

●
●

●●

●●

●

●●●●

●

●
●
●

●

●

●

●

●●

●
●●

●
●

●

●
●●
●●
●

●●
●●

●
●

●

●

●
●●

●
●
●

●

●●

●

●

●●●●

●

●

●

●
●

●
●●●●

●

●
●●●
●

●

●
●
●
●

●●

●
●
●●●

●

●

●

●●●

●

●●●

●

●

●

●

●

●

●
●●●

●

●

●

●

●●

●

●

●●

● ●
●
●

●

●

●

●●

●●

●●

●

●

●●

●

●

●

●

●●●

●

●

●
●

●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●●●

●

●

●

●
●●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●

●

●

●●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●
●●●
●

●

●●●

●

●●●●●●

●●

●

●● ●

●

●
●

●

●

●

●●

●

●●

●●●

●●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●
●
●

●

●

●

●

●

●
●
●

●

●

●
●

●

●●
●

●

●
●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●●

●●●

●

●

●

●

●●

●
●
●

●
●

●

●
●

●

●●

●
●
●
●
●

●

●

●
●●

●

●
●

●●

●

●
●

●

●

●

●●

●

●
●●●●

●

●
●●

●

●●●

●
●

●

●

●

●

●
●

●

●
●

●

●●

●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●
●●●●●●●

●

●

●

●

●

●●
●
●●

●

●●
●●●●●●●●●

●●

●●●

●

●
●
●●●●●
●
●●●
●

●●

●●
●
●●●●
●
●●●

●

●●

●

●
●●

●

●●●

●

●

●●

●

●●

●

●
●
●

●

●●

●●●

●

●
●
●

●
●
●●

●

●●●

●

●●●●●●
●
●
●●
●●●●

●

●●●●

●
●

●
●

●●

●●

●

●
●●

●●●●●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●
●●

●

●

●●
●

●
●●●●●

●

●●●●
●
●●
●
●●●●

●

●●●●●●●●●●

●

●

●
●

●

●●●●●

●

●

●●

●

●●

●

●

●

●

●●

●●

●
●●
●●●●●●

●

●●●●●

●●

●●
●
●

●

●

●
●
●

●
●

●

●●

●

●

●●●●
●●

●

●

●
●
●

●

●

●●●

●

●
●
●●
●●

●

●●

●

●

●
●

●

●
●

●

●
●

●
●

●

●
●●

●●●●●
●

●

●●
●

●●
●
●●●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●●
●

●

●

●
●●

●

●

●●
●

●●

●

●●
●
●●
●●●●
●
●

●

●

●●

●

●
●

●●
●●●

●

●●●●●●●

●

●●●●●●●●●

●●●

●●●

●●

●

●

●●●● ●●

●

●

●

●●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●

●

●●

●
●
●

●●
●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●●●

●

●

●●●●●●●
●●

●●

●

●●●●

●●

●●●●●●●●●●

●

●

●

●
●●

●

●●
●

●

●

●●

●●●●●
●
●●●

●
●

●●

●●
●

●

●

●

●●●
●
●
●

●
●

●

● ●
●

●

●●

●

●●●

●

●●

●●

●●●

●●

●

●
●

●●●

●

●●
●
●●●●●●●●●●●●●●

●

●

●●

●

●

●

●●
●

●

●
●●●
●●●●●●●●●●●
●
●●●●

●

●

●●

●●●●●●●●●

●

●●●●●●
●●

●

●

●

●●●
●

●

●●

●

●

●

●

●
●

●

●

●
●

●

●●

●●

●

●●

●

●

●●

●

●
●

●

●

●

●

●

●●

●

●

●

●

● ●

●

●●●

●

●

●
●

●

●

●

●

●

●

●

●
●
●

●

●

●
●
●●

●●

●

●

●

●
●
●

●●

●

●
●●

●●●●
●●●
●
●●●
●●

●

●
●●●●●●●
●●●

●

●

●●
●●
●

●

●●●
●●

●
●

●

●

●

●

●

●●

●

●

●

●●●●

●
●

●

●●

●

●●

●

●●

●
●
●●●

●
●
●
●

●

●

●●●●●●●●●●●●

●●●

●
●●●●

●

●●●●●●●●
●
●
●

●
●

●
●

●●●

●

●

●

●

●

●

●

●

●

●

●●●●●
●
●●●●
●
●●

●●●

●

●

●

●

●

●

●
●
●
●

●

●●

●

●●

●

●
●●
●●●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●

●
●

●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●●●

●●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●●● ●
●

●

●●●●

●

●

●

●

●●●●

●

●●

●

●
●●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●

●

●●●●●

●
●●●●
●

●

●

●

●●●●●

●

●●●●

●●●

●●

●●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●

●●●

●●●●●●●●●●●●●●●●●●

●●

●

●

●

●●

●

●

●

●●●●

●

●

●●

●

●

●●

●●

●
●

●●●●●

●

●●

●

●

●●●●●

●

●

●●
●●●●●●●●●●

●

●
●
●
●

●●

●

●

●

●

●●●

●

●●●

●

●●●●●

●●
●

●

●●

●

●

●

●

●
●

●

●

●

●●●●●

●●●

●●

●

●

●●●

●

●

●

●

●●●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●
●

●

●●

●●
●●●●

●

●
●

●

●

●
●

●●

●

●
●
●●

●

●

●

●

●

●

●●

●●
●

●

●●
●
●

● ●

●
●
●
●
●

●●

●

●●●

●

●

●

●

●

●●
●

●●●●

●
●

●

●● ●
●

●
●

●●

●

●
●

●
●

●

●●●
●
●

●
●

●●●●●●●●
●
●
●●
● ● ●

●

●

●
●
●●
●
●

●

● ●

●

●
●

●

●

●

●

● ●

●●

●

●

●

●

●

●●

●

●
●
●

●

●

●

●

●

●
●

●

●

●●

●
●

●

●

●

●

●
●

●
●
●
●

●

● ●
●

●

●

●

●●

●
●

●

●●●

●

●

●

●

●

● ●

●

●

●

●●●

●

●

●●

●
●

●

●

●●

●●

●

●

●

●

●

● ●

●

●●

●

●●●●●●●

●

●

●

●

●

●●●●

●

●●
●●
●●●●●●●●●●●●●●●●●●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●●

●●
●

●
●

●●

●

●
●●●●●

●

●

●●

●●●
●●●●
●

●

●

●

●●

●

●●
●

●

●

●

●●●●●

●
●
●
●

●

●
●●●●●

●●

●

●

●●
●●

●●
●

●

●

●

●●
●

4

5

6

7

8

9

0 10 20 30
bp/1e+06

lo
gP

Chromosome 2 − 4_wil.2_4288786_17_15



●
●●●●●

●

●

●

●
●
●

●

●
●
●●●●

●

●●●●●●

●

● ●●●●●●●

●

●●

●

●

●

●●

●●

●

●

●

●
●

●●

●●

●

●●●

●

●●
●
●
●

●

●

●

●●

●

●

●●

●

●

●

●●

●●

●●●● ●

●

●●●●●●●
●

●

●

●
●

●

● ●

●●

●●●● ●

●
●

●

●●●

●

●●●●●●
●
●

●● ●
●

●●●●●

●●

●

●

●

●

●

●

●

●
●●

●

●
●

●

●

●

●●●●●●●●●●●●●●●●
●●●●●

●

●

●

●

●●

●

●●●●●●
●●●
● ●●●

●●

●●●●

●●●●●●●●●●●●●●●●●●●●●●● ●

●

●●

●●●●●●●

●

●

●

●

●

●

●

●

●

●●●

●

●●● ●
●●●●●

●
●

●

●

●●

●

●

●

●●

●

●

●

●

●●

●

●

●
●●

●

●

●

●
●

●

●

●

●

●

●

●●●

●

●

●

●●

●

●

●

●

●●●

●

●
●

●

●
●●

●

●

●●

●

●●●

●

●●●

●

●●

●

●

●

●

●

●
●

●

●

●●

●

●

●
●

●●

●
●●●

●●●●●●●

●

●

●

●
●

●●●●●●●●●●●●●●

●

●●

●

●

●

●

●

●

●

●
●
●

●

●●●

●

●

●
●

●

●

● ●

●

●

●●

●●

●

●

●
●
●

●

●

●

●●

●

●

●

●

●

●

●●

●

●●

●

●●●●●

●

●

●

●●●●

●
●

●●●●●●●●●●●

●

●●

●

●●●●●

●●●●

●●●●●●●

●

●●●●●

●

●●●●●●

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

●

●●●

●
●
●

●●●●●●●●●●●●

●

●
●

●

●

●●●● ●●●●●●
●●

●

●
●●

●

●●
●
● ●

●●

●●
●●
●●
●●

●

●

●

●●

●

●●●●●●●●●●●

●

●●●

●

●●●

●

●

●●

●

●●●

●

●
●
●
●
●
●●●●●●

●●

●●●
●
●●●●●●●●●●●
●●
●●●●●
●

●

●
●
●●
●

●

●●●●

●

●●●

●

●
●●●●

●

●●●
●●●●

●

●

●

●

●

●●●

●

●●
●

●●●●

●

●

●

●

●

●●●
●
●

●

●●
●
●●
●

●

●●●●●
●

●
●
●

●

●

●●

●

●●

●●●●●●

●

●

●

●

●

●

●

●
●●

●
●
●

●●

●

●

●

●

●●●

●●

●
●●●

●
●

●

●

●

●● ●●●●●

●

●
● ●●●●●●●●●

●
●

●

●●●

●

●

●

●●●●●●●●

●

●

●

●●●●

●

●

●

●

●

●●●

●

●●●
●●●●

●

●

●

●●

●

●

●

●

●

●●

●

●

●●

●●

●

●

●

●

●

●

●

●
●

●

●●●

●

●

●
●

●●●●

●

●

●

●

●

●

●●●●●

●

●●

●● ●
●

●

●

●

●

●

●●

●

●
●

●
●

●●

●

●●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●●●●
●

●

●

●

●●

●

●

●
●

●●●

●

●●
●●
●●●●

●

●
●
●

●

●

●
●●●
●●●●

●

●

●
●

●

●

●●
●

●●
●

●

●

●

●●
●●
●●
●
●

●

●●●

●

●

●

●

●

●

●●●
●

●

●

●

●●●●●

●

●

●
●

●

●●

●●

●
●

●●●

●

●
●

●

●
●●
●●
●

●

●
●●
●

●

●
●●●

●

●●●●
●

●

●●

●

●
●
●●●●●●●●●●●●●●●●●●●
●
●
●

●

●●●●●●
●
●

●

●

●●●●●

●

●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●
●●●●●●●
●
●

●

●●●●●●●●●●
●
●
●●●
●

●
●

●

●
●
●

●

●
●

●

●

●

●●●

●

●

●

●●●●

●

●
●

●

●●●
●

●

●●●●

●●
●
●

●
●
●●●●●●●●

●

●

●

●

●
●●●●
●●
●●●
●

●
●

●●●●
●
●●
●●
●●

●

●
●●●

●
●

●
●●

●

●●

●

●●●
●●

●

●
●

●

●

●

●●

●

●

●

●●●●●●●●●●●●●●●
●

●

●

●

●

●

●●●

●

●

●

●

●

●

●
●●●
●

●●

●●●●
●

●

●
●●●
●●
●

●

●
●

●

●

●

●

●

●●●
●

●

●

●

●
●

●

●

●

●
●

●

●
●
●●●●●

●

●

●

●

●

●●

●

●
●●
●

●

●

●

●

●
●●

●

●

●

●●

●

●

●
●●●●●

●
●

●●●●
●●●●
●

●

●●●●

●

●
●

●

●●●

●
●

●

●●

●●

●
●

●

●

●●●●●

●

●
●

●

●

●

●●
●
●●

●

●
●

●

●

●●●

●●

●
●

●

●
●●

●

●

●
●

●
●●

●●●

●

●

●

●

●
●
●

●

●

●

●

●●
●●

●

●
●

●

●●●●●●●
●
●

●

●
●
●
●●●
●●●
●●●●●●●
●

●

●●

●

●
●
●●●●●●●●●●
●●

●

●●

●

●
●●
●●
●●●●●●●●●

●

●

●
●●●
●●●
●
●
●●●

●
●

●

●●●●

●

●
●

●

●
● ● ●

●

●

●

●
●●●●●●

●

●

●

●
●
●●●

●

●

●
●●●●●

●

●

●

●●●
●
●

●●●●●●●●
●

●

●●

●

●

●

●

●
●

●
●

●
●
●

●

●●●
●
●●●●
●
●

●

●●●●●●

●●●●

●●

●

●

●
●
●

●

●

●
●

●●
●●

●

●

●

●

●

●

●

●

●●●●●●●
●

●

●

●

●●

●

●

●●
●●
●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●●
●●●
●●●●

●

●●●
●
●
●●

● ●

●●

●

●●●●●●●●

●

●

●

●

●
●

●

●
●
●
●

●

●

●

●●

●

●

●

●

●
●
●●●●●●
●
●

●●●

●

●

●●●●●●●●●●●

●
●

●●●

●

●

●

●

●

●

●

●

●

●●

●●●
●

●

●

●

●

●
●

●

●●

●

●
●●●●

●

●

●

●●●●●●●●

●

●●●●●●●

●
●●

●
●
●●

●

●●

●

●

●●●

●

●●●

●●

●

●●

●●●
●

●

●

●●

●

●

●

●●●

●

●●

●

●
●

●

●●●●
●

●

●

●●

●

●

●

●●

●
●

●

●

●●●●

●●

●
●
●
●●

●

●

●

●
●

●

●

●

●●●●●●

●

●●●●●●●●

●

●

●
●

●
●

●

●●

●●

●●

●●●●●

●

●

●

●

●

●

●
●●

●

●

●●
●

●

●

●
●
●●

●
●
●
●●●
●
●
●
●
●●

●

●●

●

●●●●●
●●
● ●●

●

●●●●●●●●●●●

●

●●●

●

●

●

●●

●

●
●

●

●
●●

●
●

●

●

●

●

●●

●

●

●

●

●

●
●●●●●

●

●
●
●●
●
●●

●●

●

●

●●
●
●
●●●
●
●

●

●

●

●

●

●●

●

●●●●●●●●●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●●●●

●

●

●

●

●●

●
●
●
●●

●●

●

●

●

●

●
●

●●
●

●

●

●
●●

●

●

●
●

●●

●

●

●

●

●

●

●●

●
●
●

●
●●●

●

●

●
●

●

●●

●

●●●

●

●●●

●
●●

●●
●●
●●
●●

●

●
●

●●●
●
●

●

●●●●●●●●

●

●●
●●●
●

●

●●●●●●●●
●●

●

●

●●

●

●

●
●

●

●

●
●

●

●

●

●●

●
●

●

●

●●

●

●

●

●

●●

●●
●

●

●
●●●●
●
●●

●

●

●

●

●●

●
●

●
●

●●

●
●●

●●

●●

●

●
●

●

●

●

●

●
●

●

●●

●●●●

●●●

●

●

●

●●
●
●●

●
●

●

●

●●●
●
●●

●

●●

●

●

●

●

●●●●

●

●●●●●

●

●

●

●●●●

●

●●●●●●●●●●●

●

●●●●●●●●●

●

●●

●

●
●

●

●

●●
●
●

●

●

●

●

●●

●●●●●●
●●●●●●●
●

●

●●●
●
●

●

●

●●

●

●●●●●●●

●●

●●●

●

●
●●●●●

●●

●●

●
●

●

●
●

●

●
●

●

●

●

●●
●

●

●●

●
●●

●
●

●

●

●
●
●●
●
●●●

●

●●
●
●
●
●
●●●●●●

●

●●

●

●●●●
●
●●

●

●●

●

●

●●

●

●

●

●●

●

● ●●●
●
●

●

●●

●

●●●●●●
●
●●
●
●

●
●
●
●
●

●●

●●●

●

●●●●●●

●

●
●
●
●

●

●●●

●●●

●●●
●

●

●●●

●

●
●

●

●

●

●

●●

●

●

●
●

●●

●

●
●

●

●

●
●

●

●

●

●

●

●

●●

●
●●●●

●

●

●

●●●●●

●●

●●●●

●

●●

●

●

●

●

●●●
●

●

●

●

●●

●

●

●●●

●

●
●

●
●

●

●

●

●

●

●●

●

●●●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●●●●

●●

●

●●

●

●●●●
●

●

●

●

●

●
●

●

●

●
●●●●●●

●

●

●●●

●

●●

●

●●

●

●

●●

●

●●

●●●
●●

●

●

●●

●
●

●●

●

●

●●●
●

●

●

●

●●●●
●●

●

●

●

●●●

●

●●●

●●

●

●●

●

●

●

●●

●

●

●

●●

●●

●

●●

●

●●●●●●●●●
●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●
●

●

●●

●

●

●

●

●●

●

●
●

●

●
●
●●●

●

●

●

●●●●

●●

●

●

●

●

●

●●

●
●●●●●●●●●

●

●

●

●

●
●
●

●●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●
●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●●●

●

●

●

●●●
●

●

●●

●

●

●

●●

●

●

●●

●

●●●

●

●

●

●

●

●●●

●
●

●

●●

●

●

●●●●●

●●

●

●

●●

●
●

●●●

●

●

●●

●

●

●

●

●

●●●●●●●
●

●

●

●●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●
●

●
●
●

●

●

●

●
●
●

●
●

●
●●

●●●●●●
●
●●●●●●●
●
●●

●

●
●
●●

●

●

●●

●

●

●

●●●●

●

●

●

●

●

●

●●

●

●●

●

●

●●

●

●

●

●

●●●

●

●●

●

●●●

●

●●

●●

●

●

●●

●
●

●

●

●

●

●

●●

●●●●

●

●

●●●

●●●●●

●

●

●●

●

●●

●

●●●

●
●

●●

●

●●●●

●

●●

●
●

●

●●●●●●

●

●●●●●●●●●●

●

●●●●

●

●

●

●

●●●●

●

●●●●

●

●

●

●

●

●●

●

●●
●
●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●●

●

●

●

●
●●

●
●

●
●

●

●

●

●

●

●●●

●

●

●

●
●●●●●●●

●

●

●●●●●●●●●

●

●●

●

●●

●

●●●

●
●

●
●

●●●●●●●●

●

●●●●
●
●●●●●●

●●

●●●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●●●●●●

●

●●

●
●●

●

●

●

●●●●

●

●

●●●●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●●●

●

●

●

●

●

●

●●
●

●

●

●●

●

●

●

●

●●●●

●●

●

●

●

●

●●
●
●

●

●

●●●●

●

●

●

●

●●●

●

●

●●

●
●

●●
●

●
●

●

●
●

●

●●

●

●

●

●●

●
●●

●

●

●
●●

●

●
●

●

●●●
●●

●

●
●

●●

●

●●●●●

●

●

●

●
●
●
●

●

●
●

●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●
●
●
●
●●●

●

●●●●●●●●●●●●●●●●●●●●
●●

●

●

●

●●●
●
●

●●●

●

●●
●●●

●●●●●

●●
●

●

●●

●

●●●
●

●
●

●●●

●
●
●
●

●

●●●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●●

●

●

●●●●

●●
●

●

●

●

●

●

●

●

●●
●
●

●

●

●●

●
●●

●

●

●

●

●

●●
●

●

●

●
●●

●

●●●●

●

●

●

●●●
●
●●●
●

●
●

●●

●

●●

●
●
●●

●

●●

●

●●●

●

●

●●●
●

●

●

●
●

●

●●

●

●●

●

●

●

●●

●●●●

●

●●

●

●

●

●●●●

●

●●

●●

●●
●●●●●●●●●●●

●

●

● ●
●●●

●

●
●

●

●●●●●●

●

●●●
●
●●

●

●
●●●
●
●

●

●
●

●

●

●
●●

●
●●●●

●

●●

●●

●●

●

●
● ●

●●●●●
●●●

●

●

●●●
●
●●

●

●●●●

●

●
●●
●

●

●●●

●●

●

●
●
●

●

●●
●●
●

●

●

●

●

●●

●

●

●

●

●
●
●●●●●●
●●
●
●

●

●●●
●
●●
●
●
●●

●

●
●●

●
●●●

●

●

●

●●
●

●

●

●
●●

●
●
●
●●●●

●

●●

●
●
●●

●

●

●

●●

●●

●

●

●

●

●

●
●

●●

●

●

●

●●●●●●
●
●●

●

●
●
●●

●
●

●●●●●
●
●
●
●●●●●●●
●
●●●
●
●

●

●
●●●●●●●●
●

●

●
●●●●●●●●●●
●

●

●●
●

●
●●●

●

●

●

●●●

●

●

●

●●

●

●●●●● ●
●

●

●●●●●●●●●●
●
●
●
●

●
●
●●●

●●
●
●

●

●

●
●
●

●
●

●

●

●

●●

●●
●

●
●

●●●●

●

●

●

●

●

●

●

●
●

●●

●

●●●●●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●
●
●

●

●●●●●●

●●●●

●●
● ●

●●
●

●

●●

●

●

●●

●

●

●●

●●

●

●

●

●

●●●

●

●

●●●●●●●●●●●●●●

●

●
●
●
●●●●●●●●●●●●●●●●●
●●●
●●●

●

●

●●●●●●
●●●

●

●●

●
●

●●

●

●

●

●

●

●
●

●

●
●
●

●●
●●●●

●

●
●●

●

●●
●●

●

●●●●●

●

●●●
●

●

●

●●

●

●

●●

●

●
●●
●
●●●
●●●●●●●

●●

● ●
●

●

●

●●

●

●

●

●
●
●
●

●

●
●
●
●
●

●

●●

●

●
●●

●

●

●

●●●

● ●●●

●

●

●

●●●●●●●●●

●

●●

●●

●●
●●

●

●

●●

●

●
●
●
●

●

●

●
●

●

●
●
●●

●

●
●●

●

●●

●●●●●●●●●●
●
●

●●

●

●●

●●●●

●

●

●

●
●

●●

●●●●●●●●●●●●●●●●●●

●

●●●●

●

●

●

●●●
●
●
●

●●

●

●●●

●

●

●●●●
●●

●

●●

●

●
●

●

●
●●

●

●●

●

●●
●
●

●

●

●●●●●

●

●

●

●

●●

●

●

●●
●●

●

●●
●
●●●

●

●
●
●
●

●

●

●

●●●●●
●

●
●

●●●●●

●

●●
●
●

●

●●●●
●

●

●
●●
●

●

●

●

●

●

●●●●●●●

●

●

●●

●
●
●●●

●

●

●

●

●

●

●

●●●

●

●

●

●●
●
●●

●

●●●

●

●
●
●
●

●

●●

●

●

●●●
●
●

●

●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●●

●

●

●

●●

●
●
●●

●

●●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●
●●●●●●●

●●●●●
●
●●

●●●●

●

●

●●●●●●●●●●●

●
●●●

●

●●●●●●●

●

●●●●
●
●
●●●●●
●●●●●

●

●

4

6

8

10

12

0 10 20 30
bp/1e+06

lo
gP

Chromosome 3 − 4_wil.2_4288786_17_15



●
●

●

●
●●●●●●

●●●

●

●
●●●●
●
●●

●

●●●●●

●

●●●●●●●●●
●
●●●●●●

●

●
●

●

●●● ●●●●●●●●●●●●●●●●●●●●

●

●

●
●●

●●
●●●●

●

●
●
●●●●●●●●●
●●

●
●

●

●●●●

●

●

●
●●

●

●●●
●
●●

●
●

●●●●●
●●
●
●

●

●
●●●●●●
●
●●●●
●
●●
●●
●
●
●

●●●

●

●

●
●●●
●●

●

●
●

●

●

●●
●

●
●●●
●●
●●
●
●●●

●

●
●
●●●●●●
●●●●

●●
●

●
●●

●

●●●●●●●●●●●●
●
●●●●●●●

●

●

●
●
●●●●

●

●●●●●●●●●

●

●●●●

●

●●

●

●
●

●

●

●

●●●●
●●●●
●●●●●

●

●●●●●

●

●
●●
●

●

●

●●

●●

●

●

●

●●●

●

●●●●

●

●
●

●
●●

●●●●●●●●●●●●●●●●●●●●●
●
●●

●

●

●

●

●
●●
●
●
●●

●

●
●●●●●●●●●
●
●●●●

●

●●●●

●

●

●

●●

●●

●

●

●●

●●

●

●●●
●
●●●●●●●

●●●
●●
●●

●●

●●●
●●●●

●

●

●●

●

●
●
●

●

●●●●●

●

●●●●

●

●●●●●●

●

●●●●

●

●●

●

●●

●

●●●●●

●

●

●

●

●

●●●●

●●●

●●

●

●
●

●●

●

●

●

●●
●
●●

●

●

●●

●

●

●

●●

●●●
●

●

●

●

●●●●●
●
●

●

●●●

●

●●●
●
●
●

●
●
●

●
●

●●

●●
●
●
●●●●

●
●

●●●

●●

●●●
●●

●

●

●

●

●●
●

●
●

●
●

●●●

●
●

●●

●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●●

●●●

●●●

●

●●

●●●●●

●●
●

●

●

●
●

●
●
●

●

●

●
●
●

●

●

●

●●

●●

●

●●●

●●

●

●

●

●

●

●

●●

●●●

●

●

●

●●●●●

●●●●●●●●●●●●●●●●●●●●●

●

●

●

●

●●

●

●●

●●
●

●

●
●
●

●●

●

●
●●●

●

●●●●●●●●●●

●

●

●

●

●
●●●

●
●
●●●●

●

●●●●●●●●●●●
●

●●

●

●

●

●●●

●

●●

●●

●●

●●

●●

●●

●●

●

●

●

●

●●

●

●

●●●●
●●●

●

●●

●●

●●●●●●

●●

●●●

●

●●

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

●
●

●

●

●●●●●●●●●●●●●●●●●●●

●

●
●
●
●●●●●

●

●●

●●

●
●

●

●●●●●●●●●●●●●

●

●●

●

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

●
●●

●●

●

●
●
●●

●●●

●
●

●

●●●●
●

●
●

●●

●

●

●●●●

●

●

●
●

●

●●

●
●●

●

●

●●

●

●

●●

●

●
●●●

●

●

●

●

●

●

●

●
●

●

●●
●●●●

●
●●●●●
●●

●

●

●
●

●●●●

●

●●●●

●●●●●●●●●●●

●●

●●●

●

●●

●

●●●●●●●

●

●
●
●

●●●●●●

●

●●

●

●●
●
●●●●●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●

●●●●

●●

●

●●

●●●

●
●

●

●●

●●

●

●

●

●

●

●●

●

●●

●●●●

●

●

●●●●●●●●

●

●

●

●●

●

●●●●●●●●●●

●

●●●●●●●

●

●●

●●

●●●

●

●●

●

●●●

●

●

●

●●●●

●

●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●

●

●

●
●

●

●

●●
●
●●●

●

●●●

●

●●●

●
●

●

●

●

●

●

●●●

●

●●
●
●

●

●●●●●●●●

●

●●●●

●●
●●

●

●

●

●

●

●
●
●

●

●

●

●●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●●●●

●

●●

●

●

●●

●●●

●

●●

●

●

●

●

●

●●

●

●●

●●

●

●

●

●●●

●●●●●

●

●●●
●

●●

●●●●●●●

●●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●●
●
●●

●●●●●

●

●●

●●●

●

●

●●
●●●

●

●

●●●●●

●●

●●●●●●●●●

●

●

●

●

●

●●●●●●●●●●

●

●

●

●

●●●●
●
●

●

●

●●

●

●

●●

●

●●●●●●

●●

●
●

●
●
●

●

●●
●
●

●

●

●
●

●

●

●●●

●

●

●

●

●
●●

●

●

●●

●

●●●●●●●

●

●●●●●●●●

●

●

●
●

●

●

●

●

●

●●●●●●

●

●●

●
●●

●●●●●
●
●●●●●

●

●●●●

●●●●●●●

●

●●●●

●

●●●●●

●

●●●●●●●●●
●

●

●

●

●

●

●

●

●●
●

●●●●

●●

●

●●

●

●

●

●●●●●●●●●●●●

●

●

●
●
●

●●●●●●●

●

●

●

●●●

●●

●

●●●●●

●

●●●●

●

●●●●●●●
●
●

●

●

●●
●
●●●●●●●

●

●●●●●

●

●●●

●

●●●

●
●●●●
●

●●●

●●

●●

●

●

●●●

●●

●

●●●

●●

●

●

●
●

●

●

●●

●

●●

●

●

●

●●

●

●●

●

●●

●

●●●

●

●

●

●

●●

●

●

●

●●

●

●●

●

●

●

●●
●

●
●

●

●

●
●
●

●●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●●
●
●●●

●

●●●●
●●●
●
●●
●
●●●●

●

●
●
●
●
●●
●

●●●

●

●●●
●●

●●●●

●

●

●●●●●●
●
●●●●

●

●●●

●
●

●●

●

●●●●

●

●●

●

●

●

●

●

●

●

●●

●

●

●●
●

●

●

●

●

●

●●●

●

●●●●

●●●●

●●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●
●
●

●

●

●●
●

●
●●●●

●

●

●
●●

●

●

●

●

●

●

●●●

●

●

●

●

●

●●●

●
●

●●

●

●●●●
●
●●●

●

●

●

●

●

●

●

●●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●●●

●
●●

●

●

●●

●

●

●

●●

●
●

●

●

●

●

●

●

●●

●

●
●
●●●
●

●

●●
●

●

●

●●

●

●

●
●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●●
●
●

●

●

●

●

●

●
●
●●
●

●

●

●●

●

●

●

●
●
●●●
●
●
●●

●●●●

●

●

●

●

●●●

●

●

●
●●

●

●

●

●
●
●

●

●●●

●
●

●

●
●●●

●

●●

●
●

●

●
●

●

●

●

●●●
●●
●

●

●

●

●

●●●●●

●●

●

●

●

●

●
●

●●
●●
●●●●●

●●●
●
●●●●●●●●●●●●●●●●●●●
●●
●●

●

●
●
●●●
●●●●
●●●●●●●●●

●

●●●●●

●

●●●●
●
●
●
●●
●
●

●

●

●

●

●

●

●●●●●●
●
●

●

●●●●●
●
●●●●●

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

●●●●●●●
●●●●●●●
●
●●●
●
●●
●●●●●●

●●

●

●

●

●

●

●

●●

●●●●

●

●

●●●●

●●●

●
●
●●
●●●●

●

●

●
●●

●
●
●●●●

●
●
●●
●

●

●

●

●●

●●●●

●

●

●

●●●

●●

●
●

●

●●

●

●

●

●●●●●●●●●●

●

●●●●

●
●●
●●●●

●

●

●

●

●

●●

●
●

●
●

●

●
●

●

●

●
●

●

●

●●

●

●●

●

●

●

●

●
●

●

●●●

●

●
●●●
●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●
●

●
●

●●●

●
●

●

●
●

●

●

●

●

●

●●

●
●

●

●●
●
●●

●

●

●

●

●

●
●

●
●●●●

●●

●●

●
●

●

●●●●

●●

●●●

●●●

●
●

●

●

●

●

●●
●●●
●●●●●●●●
●

●●●

●●●
●●●●●●

●

●

●

●●●●

●

●●●●
●
●●●●
●

●●

●●
●

●
●●●

●
●●
●●●

●

●
●●●●●
●

●●●●

●

●

●

●

●

●●

●●

●

●
●

●

●

●●
●
●

●

●●●

●●
●

●

●

●
●
●●

●
●●●●●●●●●

●
●

●

●

●

●

●

●●

●●●

●

●

●

●

●

●
●

●

●●
●
●

●

●●

●

●

●

●●

●

●●●●

●●

●

●

●

●●●●●

●

●●●

●●

●●●

●

●

●●●

●●●●●●

●

●●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●●

●

●

●

●●●●●●

●

●●

●

●

●

●

●

●

●

●

●

●●●

●

●●●●

●

●

●

●

●

●●

●

●

●●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●●●

●

●

●

●

●

●●●

●

●

●

●

●

●●

●

●
●●

●●

●

●●●

●

●

●
●

●

●

●

●

●

●

●

●●●●●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●
●
●●●

●●

●

●

●

●●●

●

●

●●

●●●
●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●

●

●

●●●●

●

●

●

●

●

●●●●●

●●

●

●

●

●●●●●

●

●
●●

●

●●●●●

●

●
●●

●

●

●

●●
●

●●

●

●●●●

●

●

●

●

●

●●●●●
●
●●●●

●

●●

●

●●●●●●●●

●

●

●

●●●●●●●●●●●●●

●

●●

●

●●

●

●●

●

●

●

●●

●

●●●●

●

●

●

●●●

●

●

●●●●●●
●
●

●

●

●●

●

●●●●●●●●

●●

●

●

●
●

●●

●

●●

●

●

●

●
●●

●

●

●

●

●

●●

●

●

●

●●

●●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●●●●●●

●●

●
●

●

●

●

●

●●●●●●

●●

●

●

●●

●●●

●●●●

●

●●●●

●●

●

●

●

●

●

●
●

●

●●●●

●

●

●●

●

●

●

●

●

●

●

●

●●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●●●

●

●●●●●●●

●

●●

●

●

●

●

●

●

●

●●

●

●●

●

●

●●

●

●●

●

●

●

●
●
●

●

●●●

●

●

●●●

●

●●

●

●●●●●●●●●

●

●●●●●

●

●●●●

●

●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●

●

●

●●

●

●●●●●●
●
●●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●●●●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●●

●●

●

●

●

●

●

●

●

●

●

●●

●●●●

●

●

●

●

●

●

●●

●

●

●

●●●●

●

●

●

●

●

●●

●
●

●

●

●●●

●

●

●

●

●●

●●

●

●

●

●

●

●
●

●●

●

●●●●●●●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●●

●

●
●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●●●●

●

●●

●

●●●●●●●●●●●

●

●●●●●●●●●

●

●●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●●●

●

●●●●●●

●

●●●

●

●●

●

●●●●●●●●

●

●●●●

●

●●●●
●
●●●●●

●

●●

●●●●

●
●

●

●●●

●

●

●

●

●

●●●●

●

●

●

●

●
●

●

●

●

●●●●●

●

●

●●●

●

●

●

●●

●●●●●●

●●●●●

●

●●

●

●

●

●●●●

●

●●

●

●●●●

●

●

●

●

●

●

●

●

●●
●

●

●●

●●●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●●

●●●

●●●

●

●●●●

●●

●

●

●

●●

●

●

●
●●

●

●

●●●

●

●●●

●

●●●●

●

●

●

●●

●

●

●●

●

●

●●●●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●●●●

●

●●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●●●●

●

●●

●

●●●●

●

●●

●●●

●●

●●

●

●

●

●

●

●

●●

●●●●●●●●●●

●

●
●●

●●

●

●

●

●●

●

●

●

●

●

●●

●●●●

●

●

●

●●●

●●●●

●

●

●

●

●

●

●

●

●

●●●●●●●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●

●

●●

●

●●●

●

●

●

●●

●●●

●

●

●●●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●●
●

●●

●

●●●●

●

●

●

●

●●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●●

●

●●

●

●●●

●

●

●

●●

●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●●●●●●●●●

●

●

●●

●

●

●●●●●●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●●

●

●●

●

●

●
●●

●●●

●

●●●●●

●

●●●

●

●

●●●

●

●

●

●●

●

●

●

●●●●

●

●●●●●●●

●●

●

●

●●●

●

●

●
●
●

●

●

●

●

●

●

●

●
●●●

●

●

●

●●

●

●●
●
●●●

●

●

●

●●

●●

●●●

●

●

●

●

●●
●●

●

●●●●

●

●

●●●

●●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●●

●●

●

●

●●●●●●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●
●
●●●●●●●

●●

●●●●

●●

●

●

●

●●●●

●

●

●

●

●

●●●

●●
●
●

●

●

●
●

●●

●

●
●
●●●

●

●●●●

●

●

●

●

●●●

●
●

●

●●●

●
●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●●
●

●

●

●●

●
●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●●

●

●

●

●●●

●

●●●●●●●●●

●

●●●●●●

●

●●●●●●●

●

●●●●●

●

●●●●●●●

●

●●
●

●

●

●

●

●●

●

●

●●

●●

●

●

●

●

●●

●

●●

●

●

●

●

●

●●

●

●●●●●

●

●●●●●●
●

●

●

●

●

●
●●

●

●
●
●●●
●
●

●●●●●●●●
●
●●●●

●

●●●

●

●●●

●

●

●

●

●●

●

●
●

●

●

●

●

●
●●●
●●●

●
●●

●

●●●

●

●

●

●

●

●●

●

●

●

●

●●●●

●
●●●●●●
●●

●

●

●
●

●
●●

●

●

●

●

●

●

●
●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●●●●●●●●

●

●

●

●

●●

●

●

●

●
●

●●●

●●

●●●

●

●

●

●

●

●●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●●

●
●
●

●

●●

●

●●●

●

●●

●

●

●

●

●

●

●

●

●●●●

●

●●

●

●

●

●
●
●

●●●

●

●●●●

●

●

●●●●●●●●●●●●

●

●●

●

●

●

●●●

●

●

●

●●

●

●
●

●●

●

●●●●●●

●

●

●

●●●●●●

●●

●

●●●●●●●

●●
●
●●●

●

●●●●●

●

●●●●●●●●●●●●●●●

●

●●●

●●

●●●●
●
●●●●

●

●●●

●

●
●

●

●●

●

●

●

●●
●●

●
●●●

●
●

●

●●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●●

●●

●

●
●

●●

●

●

●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●●●●
●

●

●

●

●

●

●●●●

●

●

●●●

●

●●●●

●●

●

●

●

●

●

●

●●●●●

●

●

●

●

●

●

●
●

●●

●

●
●

●●

●
●

●
●

●

●

●

●

●

●●●

●

●

●

●

●

●●●●

●●

●

●●●●●●●

●

●●

●●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●
●

●●●

●

●●●●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●●●●●●●

●

●

●●

●

●●

●

●

●●
●●

●●●●●●●●●●●●●●●●
●

●

●
●●●

●

●●

●

●

●
●

●

●

●

●●

●

●

●

●●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●●

●●●●●

●

●●

●

●

●●●●

●●●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●●●●●●

●
●
●●

●

●

●●●●●●●●●●●●●●●●●●●●

●●
●
●

●

●●

●●

●

●

●
●
●
●●●
●
●

●

●●

●

●

●

●
●
●●

●
●●●●
●
●●
●

●

●●●

●

●●●●●
●●

●

●●●
●
●
●
●

●

●

●

●

●

●

●

●

●●
●

●

●●

●

●●●●

●

●

●●●●●●●●

●●

●●

●

●
●
●●

●

●
●

●

●
●

●
●

●

●

●●●●●●●●●●●●
●●

●
●
●

●●

●

●
●
●

●●●●●

●

●●●●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●●●
●
●●●

●

●●

●●●●

●

●●

●
●

●

●
●●
●
●
●
●

●

●

●

●

●●

●

●

●

●●

●

●

●●

●●

●●

●●

●

●●

●

●

●

●

●

●

●

●
●

●

●
●
●

●●
●

●
●

●

●

●

●
●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●●●●●●

●

●

●

●●●

●

●

●
●
●

●

●
●

●

●
●●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●●

●

●

●

●
●

●

●●●●

●

●

●●

●

●
●●●●

●●
●●●●

●

●
●
●
●
●

●●

●

●

●

●
●
●

●

●

●

●

●●●●

●●
●
●●●
●
●●●●●●

●

●

●●●●

●

●

●

●●

●●
●●●

●

●
●
●●
●●●

●

●●●●●

●●●

●●

●

●●●

●

●
●

●●●●
●

●

●●●●

●

●

●
●

●
●

●

●●●●

●

●

●

●

●●
●
●

●

●
●

●●

●

●
●
●●●●●●●

●●

●●

●●

●

●
●

●

●

●

●

●●●

●

●

●

●

●●●●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●

●●

●●

●●

●

●

●

●

●

●●●

●●●

●

●●●●

●●●

●

●

●

●
●●
●●

●●●
●
●●●
●
●

●

●

●

●

●

●

●●●

●

●●●●●●●●●

●

●

●

●

●

●

●

●

●●

●●

●

●●●

●

●

●

●

●●●●●

●

●

●

●●●●●●
●
●
●

●

●●

●

●●

●●●

●●●

●

●●

●

●

●

●●●

●

●●●●●●●

●●

●●

●

●

●●●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●●

●

●

●

●

●
●

●

●

●●●

●
●●●●
●

●

●
●

●

●

●
●●●●●●●●

●

●●●●●●●●●●●●●●●
●●●

●●●●

●●●

●

●●●●
●
●●●

●

●
●

●●●●
●

●
●●●
●
●

●●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●

●

●●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●●●●●

●

●

●

●

●

●●●●

●

●

●●

●

●●●●●●●●●●●

●

●

●

●

●●●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●

●●●

●

●●●

●

●

●

●●●●●●●

●

●●●●

●

●

●

●●●

●

●●●

●

●●

●

●
●

●

●

●●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●●●

●
●
●

●

●

●

●

●

●

●

●●●●●●●

●

●●●●●●

●

●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●

●

●

●●●●

●●

●●

●●●

●

●●●●

●
●

●

●

●

●

●

●●●

●

●
●

●

●

●

●

●

●●●●●

●

●

●
●

●●●●●●●

●

●

●

●

●

●

●●●●●●●

●

●●●

●

●

●

●●●●●●

●

●●●●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●●●●●

●

●

●

●●●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●●

●

●

●

●
●

●

●

●●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●●

●●

●

●●●

●

●

●

●●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●●●

●●

●

●●●

●

●

●●

●

●

●

●

●

●●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●
●
●●

●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●●●●

●

●

●●●

●

●

●●●

●

●

●

●

●
●

●

●

●

●

●

●

●●●●●●

●

●

●●

●

●

●

●

●●

●

●

●
●

●

●●●●●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●●

●●●
●●

●

●

●

●

●●●

●

●

●●●

●

●

●

●●

●

●●●●●

●
●●

●●

●

●

●

●●

●

●●

●

●●

●
●

●

●●●●●●

●

●

●●

●

●

●
●

●

●

●

●●

●

●

●●●

●

●

●

●●●

●

●

●

●

●

●
●●

●

●

●

●

●●●●

●●

●●●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●●●●●

●

●●

●

●●●●●

●

●

●●

●

●●
●

●

●

●

●

●
●●

●
●

●

●●
●

●

●

●

●●

●●

●

●

●
●

●●●

●

●●●●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●●●

●

●●●●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●●

●●

●

●

●

●

●
●●
●

●

●

●

●

●●

●

●

●●●

●

●

●

●●●●●●●●●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●●

●
●●
●
●

●

●

●

●

●

●●●

●

●

●

●

●●

●

●

●

●

●

●●

●●●●

●

●●

●

●

●

●

●

●

●

●●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●●●

●

●●

●

●

●

●●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●

●

●●●●●

●

●●●●●●

●

●●

●

●

●●●●●●

●

●

●

●●

●

●●●●●●●

●

●
●

●●●●●●

●

●●

●

●●●●●

●

●●●●●●

●

●

●●●●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●●

●

●

●

●●●

●●●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●

●

●

●

●●

●

●

●

●●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●●●

●

●

●

●●
●
●●●●

●

●

●

●●

●●

●●●●

●

●

●●●

●

●

●

●

●

●●●●●●●

●

●

●

●●

●

●●

●
●

●

●

●●●

●
●

●

●

●

●●●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●●

●

●●

●

●●

●

●

●

●

●

●●●●

●

●●●●●●

●

●

●

●●●●●●●

●

●

●

●

●

●

●●●

●

●●●

●

●

●

●●●

●

●●●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●●●

●

●●

●

●

●

●●●

●●

●

●

●

●●●●

●

●●

●

●

●●●●

●

●●

●
●

●

●

●●

●

●

●●●

●

●●●●●

●

●

●●●

●

●●●●●●

●

●●●

●

●

●●

●●●●

●

●●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●●●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●●●●

●●●

●

●

●

●

●

●●●

●

●●

●

●

●●●

●

●

●

●

●●●

●

●●

●

●

●●●●●●●

●

●●●

●

●●

●

●

●

●

●●

●

●

●

●

●●●●●●

●

●●

●

●●●●●

●

●

●●

●

●

●
●

●

●●

●

●●●●●

●
●

●

●●●

●

●

●

●

●●

●
●

●

●

●

●●●

●

●●

●

●

●●

●

●

●

●

●

●●●●

●

●●●●

●

●●●●

●

●●●

●

●
●

●

●●●

●●

●●●●

●

●

●

●●●●●●

●

●●

●

●
●

●

●

●

●●●●

●

●●

●

●

●●

●●

●
●

●●●

●

●●

●●

●

●

●
●

●

●

●

●

●

●

●●

●

●●

●

●

●●●●

●●

●

●●

●●●●

●

●

●●

●

●

●

●

●

●

●●●●●

●

●●●●●●●●

●

●

●
●

●●●●●●●●●

●

●●

●

●●●●●

●

●●●

●

●

●

●
●

●

●

●

●

●●●

●

●●●●●●

●

●●●

●

●

●

●

●●

●●

●●

●

●●

●

●

●

●

●

●

●

●

●●●●

●

●●●●●●●●●●

●●

●●●
●

●

●

●

●

●

●●●●

●

●

●

●

●

●●●

●

●

●

●

●

●●
●
●

●

●

●

●●●

●

●●

●

●

●

●●

●

●●●●●●

●●

●●●●●●

●

●

●

●

●●

●

●●

●

●●●

●

●●●●●●●

●

●

●

●

●
●

●

●

●

●

●

●

●●●●●

●

●

●

●

●
●●

●●

●

●

●●●●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●●●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●●●●●

●
●

●

●

●

●

●

●●●

●

●●●

●

●●●

●

●
●
●

●

●

●

●

●

●

●

●●●●●

●

●

●
●

●

●

●

●

●●●

●

●

●●

●●●

●

●●●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●●●
●

●

●

●

●

●

●●

●●●●●●●

●

●

●●

●●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●●●●●

●

●●

●

●

●
●

●

●●

●●

●

●●

●

●

●●

●

●

●

●

●

●
●

●●

●●

●●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●●●●

●

●●

●●
●

●●

●

●

●

●

●
●
●

●

●

●●

●

●●●●●●

●
●
●

●

●

●
●●
●●●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●●●●

●●

●●

●

●

●

●

●

●

●●●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●●

●

●

●

●

●●●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●●●

●

●

●●

●

●

●

●●●●●

●●

●●●●

●

●●

●

●

●

●

●●●●

●

●●●●●●●●●●●●●●

●

●●●

●

●

●

●●

●

●●●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●●

●
●

●

●
●
●●

●

●

●●

●

●●

●
●●
●●

●
●●

●

●
●

●●●

●

●

●

●

●

●
●

●

●●

●

●

●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●●●●

●●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●●

●

●

●

●●

●●

●

●

●

●●

●

●●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●
●

●●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●
●
●●
●●●

●●●

●

●

●●●

●

●

●

●

●●

●

●

●●
●

●

●

●

●

●●●●

●●●
●

●

●
●

●

●●

●●●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●
●●

●

●

●●

●

●

●●
●

●

●

●

●

●

●●●

●

●

●

●●

●

●

●●●●●●

●

●

●●
●
●

●

●
●●●●●
●●

●

●
●●

●

●

●
●●

●

●

●●●

●

●

●

●●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●
●

●●

●

●

●
●

●●
●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●
●
●●●●

●

●●●●●
●

●●

●

●●

●●●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●●

●

●
●

●
●

●●
●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●●●

●

●

●

●
●

●●

●

●

●

●●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●
●

●

●

●

●●

●

●

●●
●

●

●●

●●

●●

●

●

●

●●●

●

●●

●
●

●●

●

●

●

●●
●

●

●●●
●
●

●

●●●

●

●

●

●

●●●●
●
●●

●
●

●●
●
●●

●

●●●●

●

●●●●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●
●
●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●

●

●
●●

●

●

●

●

●

●

●●

●

●●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●●●

●

●

●

●

●●●

●

●●●

●

●

●●

●●

●●●
●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●●

●

●●●
●

●●

●

●

●

●

●
●

●

●●

●

●●●

●

●●●●
●

●

●●
●

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

●
●●●
●●

●●

●
●●
●

●●
●●●
●
●●●
●●
●
●●

●
●●
●

●●
●●●
●●●
●
●

●
●●●●

●●

●
●●●

●●
●
●

●
●●●
●●

●

●
●
●
●●●
●
●●
●●
●
●●

●
●
●●
●●●●
●
●●●●●●
●

●

●●

●

●●●●●
●

●
●
●●●

●●
●●
●●●●●●●●●

●

●●●●●
●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●●●●●

●

●●●●●
●

●●

●●

●●●●●●
●
●●●●●●●●

●

●●

●
●●●●●
●
●●●●●●●●

●

●

●●●●●
●
●●●●
●●

●

●
●

●

●

●
●●●
●
●●
●●●

●
●●

●

●
●●

●

●

●

●

●●

●

●
●●
●
●

●

●

●

●●●

●

●

●●●●●

●

●

●

●●
●
●●

●●

●

●

●

●

●
●

●
●

●●

●

●●

●

●

●

●

●

●

●

●
●

●
●

●
●
●
●

●

●
●●
●●●

●
●
●

●

●

●

●
●

●

●

●●

●

●
●●

●

●●
●●

●

●●●●●
●●
●

●

●
●

●●

●

●●●

●

●

●●

●

●

●

●

●

●
●

●●●●●

●

●
●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●
●
●●
●

●

●

●

●
●●●●
●
●
●
●●●

●

●●

●

●●●
●●
●

●

●

●
●

●

●
●
●

●

●

●
●
●●

●

●●●●
●●

●●●●●●●●
●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●●

●

●●
●●

●●

●

●

●

●

●

●

●
●

●

●●

●

●●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●●●
●

●●

●
●

●

●

●

●●

●●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●●

●●

●●

●
●

●●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●●

●
●
●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●

●

●●

●

●

●

●

●●

●●●

●

●

●

●

●

●●●●

●

●

●

●

●

●
●
●●●

●

●

●

●

●

●●

●●

●

●

●

●

●

●●●●
●

●

●

●

●●
●
●
●

●●●●
●
●●

●

●●

●

●

●

●
●●

●●
●●
●

●●
●

●

●●●
●
●
●
●

●●
●●
●
●
●
●
●

●

●
●

●

●

●●

●

●
●●
●

●
●
●

●

●●●●●●
●
●●●●●

●

●

●●
●
●●●

●
●
●

●●

●
●●

●

●●
●●
●

●●●●●●
●
●

●●●●●●●
●
●
●●●

●

●●
●●
●

●●

●

●

●

●

●●●●
●

●
●

●
●

●
●
●
●●
●●
●
●

●●●
●
●●●
●

●●
●
●●●●●●●●●●●●●●●●●●●
●
●●●●●●
●

●●
●
●●

●
●

●●●

●●
●
●●●
●
●●●●●

●

●●●●

●
●

●

●
●
●●

●

●
●
●
●
●●
●
●
●
●
●●●●

●

●

●●●

●●●●

●

●●
●
●
●●●●

●
●●
●
●

●

●●●●

●●

●

●
●●●●●●●●
●

●

●

●

●

●
●●●

●
●

●
●

●

●●
●
●●
●
●
●●
●●●●
●
●●●

●

●

●

●

●

●
●

●

●

●●
●
●
●
●●●
●

●

●

●●

●●●●

●

●

●

●●
●
●

●

●●●●●●
●
●

●●●●●●●

●

●

●
●
●
●

●●

●

●
●●
●
●●●●●●●●●●
●●●
●

●

●●●●

●

●
●
●
●
●●
●
●●●
●●●●●●●●●

●
●●●●●●●●●●

●●

●

●

●

●●
●

●●
●
●
●
●
●

●

●
●●
●●●
●
●●●●●●
●●●
●●●
●
●

●●
●
●
●
●●●
●●●●●●●●●●●

●

●●●●●●●
●

●

●●●

●
●●
●●●●
●

●

●

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

●

●●●●●●●
●●

●
●●
●
●
●●●●●●●
●●●

●

●
●●
●●●●●●

●
●●●
●●
●
●
●●●●●

●

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

●
●●
●
●●
●
●●●●

●

●●

●●●

●●●●
●
●●●●●●

●

●
●

●

●

●

●
●●●●●●●

●●
●●●●

●

●●●
●●
●
●●
●●

●
●●
●●
●
●

●●●
●●●●●●
●●
●●
●
●●●
●
●●●●
●●

●
●●

●

●●

●

●
●●●
●●●
●
●
●
●
●
●
●
●
●
●
●
●●

●
●

●

●
●●●●●

●●

●

●
●

●
●

●

●

●

●●
●
●
●
●
●●
●●●

●

●●●●

●

●

●

●
●

●
●

●

●

●

●

●

●
●
●●●

●

●
●

●
●

●●

●

●
●

●●●●●●●

●

●●●●
●
●

●

●●

●

●

●

●
●

●

●●

●●

●

●

●

●

●

●

●
●

●

●

●●●
●
●

●

●●●

●

●

●

●

●
●●

●

●

●

●

●

●●

●

●

●

●●

●●

●

●

●●

●

●

●●

●

●●

●

●
●

●

●

●

●
●

●

●
●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●●

●
●

●●●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●●
●

●

●●●●

●
●

●
●

●

●●
●

●●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●●

●

●●

●●

●

●

●

●

●●
●

●

●

●●●

●●●

●●
●●●
●

●●

●●●

●

●

●

●
●

●

●

●●

●●

●

●●

●●

●
●●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●●

●●●●

●●

●●

●

●●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●
●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●●●

●

●

●

●

●

●●

●●●
●
●●●●●●●●

●

●

●

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

●●
●

●●●●

●

●

●

●

●

●

●
●

●

●

●●●●●●●●
●●
●

●●

●

●
●

●●

●

●

●

●

●

●
●●

●

●
●●●●●●●

●

●●●
●
●●●●●●●●●

●●

●
●●●

●

●

●

●

●●●

●
●●

●●●
●●
●●●●●●●●●●●●●

●●

●●●●●●
●

●

●
●
●
●●●●

●

●

●

●

●

●
●

●

●

●

●
●
●●●
●
●●●●●●●●
●
●●●
●

●

●

●

●

●●

●

●

●●
●

●

●

●

●

●
●●●

●●

●●

●

●

●●

●

●
●●●
●
●

●

●

●

●

●●●
●
●
●●

●

●●●

●●
●
●●
●●
●●●●

●

●
●

●●
●

●●

●

●

●

●●

●●

●

●

●

●●

●

●
●●

●

●●●●●●●●●●

●●

●

●

●

●

●

●●

●

●

●

●●

●

●●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●●●●

●

●●●

●●

●

●●

●

●
●

●

●

●
●

●●

●

●●●●●

●●

●

●

●

●●●

●

●
●

●

●
●●

●●
●

●
●

●

●●●●●●●

●

●●●●●●●

●

●●
●

●

●●

●

●

●●●

●

●

●●●●●●●

●

●●●●●●

●

●●●●●

●

●●●●●●●

●●

●

●

●●●●

●

●●●●●●●●●●

●●●●

●●

●●

●●

●●●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●●

●

●

●●

●

●

●

●●

●

●

●

●

●

●●●

●

●

●
●

●

●●

●

●

●

●●●●●●●●●●●

●

●

●

●●●●●

●

●●

●

●

●

●

●

●●●

●●

●●

●

●

●

●●

●

●

●

●●

●

●●

●

●

●

●

●

●●●●●●●

●

●●●

●

●

●●●●

●

●●●

●

●●●●●●●●●

●

●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●●●●●●●

●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●●●

●
●

●

●
●

●●●

●

●

●

●●

●

●

●

●

●

●

●●●

●

●●

●

●●●

●●●●●●

●

●

●

●●

●

●

●●●●●●●●●●

●

●

●

●

●

●●

●

●

●

●

●●●●

●

●

●

●

●●●●●
●

●
●

●●●

●

●●

●

●

●

●●●●●

●

●

●

●●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●●●

●

●●●●●●●●

●

●●

●

●

●

●●

●

●

●●●

●

●

●

●

●●

●

●

●
●

●●

●

●

●

●

●

●

●

●●●●

●●

●●

●

●

●

●

●

●

●●●●

●●

●●

●

●

●

●
●

●

●

●
●

●●

●

●●

●●

●

●

●

●

●●

●●●

●

●

●
●

●

●
●
●●●

●●
●●

●

●

●●

●●

●

●

●●●●●●

●

●

●●●●●●

●

●

●

●●●●

●

●

●●●
●
●●

●

●

●

●

●

●

●●

●

●●

●●

●●

●

●

●●●

●

●

●●

●

●

●●●●●●

●

●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●●

●

●

●

●

●

●

●●

●

●●

●●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●●

●
●

●

●●●

●

●

●

●

●

●

●

●

●

●●

●

●●

●●●

●●

●●●●

●

●

●

●●

●●

●●

●

●●

●

●
●
●

●

●

●

●
●
●

●

●

●

●

●●●

●

●

●

●

●●●●

●

●

●

●●

●

●●●●●●

●

●●●●●●●●●
●
●

●

●

●

●

●●●

●

●●

●

●

●●●●●●●●

●

●●

●

●●

●

●●●●●

●●

●
●

●●●●

●

●

●

●●

●

●●●●●●

●

●●

●

●

●

●●

●●●●

●

●

●●●●●

●
●
●

●●

●
●●●●

●●●

●●●

●●●

●●●

●

●

●●

●

●

●●

●

●●●

●●●●●●

●
●

●

●●

●

●●

●

●

●

●

●

●●●

●

●

●

●

●

●
●
●

●

●
●
●

●●

●

●●●●●●●●

●●

●

●

●

●

●

●

●

●●

●●
●●

●

●●●

●●

●●

●●

●

●

●
●

●●●

●

●●●●●●●●●

●

●

●●●●●●●●●●●●
●
●●●●●●●●●●●●

●

●

●●

●

●

●

●●●●●●●●●●●●●●

●

●

●

●●●●●●

●

●●

●

●●●

●

●

●●●
●
●●●●●

●

●

●

●●●

●

●●●●●●●●

●

●●●

●

●●●●●●●●●●●

●

●●

●

●

●

●●

●

●

●

●●●

●

●●●

●

●

●

●

●●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●

●

●

●●●●●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●●

●

●

●●

●

●●

●

●

●●●●●●●●●●●

●

●

●

●●

●●●

●

●

●

●●●●●●●●●●●●●●

●

●●

●●●

●

●

●●

●

●●

●

●

●

●●

●

●

●●

●

●

●

●●●
●

●

●

●

●

●●●●●●●●●●●●●●●●●●●●

●
●
●
●
●●●

●

●

●
●

●●●

●●

●

●●

●

●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●

●

●

●●●●●●●●●●●●●●●

●

●

●

●●●●●●●

●

●●●

●

●●
●
●●●●

●

●●●●

●

●●●●

●

●

●●●

●

●

●

●

●

●●●

●

●●

●

●●●●
●
●

●

●●●●●●●●●●●●●●●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●●●●●●●●

●

●●●

●

●

●

●

●

●●●●●●

●

●●●

●

●●●●●●

●

●●

●

●

●

●●●●●●

●

●

●

●

●

●

●
●
●●●●●●●●●●●●●

●●

●

●

●●●●●●

●●

●●●●

●

●

●●

●

●●●●●

●●

●●

●●

●●●●●

●

●●●●

●

●

●

●

●●●●●

●

●●

●

●

●

●●●

●

●

●

●

●

●●●

●

●●●●●●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●●●

●

●

●

●●●

●

●●●●

●

●

●

●

●●●

●●

●

●

●

●●

●

●

●

●

●●●●

●

●

●●

●

●

●

●

●

●●

●

●

●●

●

●●●

●

●

●

●

●

●

●●●●●●

●

●
●●●

●●●●

●

●

●

●

●

●

●

●

●●

●●●●●●●●●●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●

●●●

●

●
●●●●

●

●●●●

●●●●

●●●●
●●●●

●

●●●●●●●

●

●●●●
●
●●●●

●

●●●●

●●●●

●

●

●●●●●

●●

●●●●

●

●●●●●●●●●●●●●●●●●●●●

●

●●

●

●

●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●

●
●
●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●●●

●
●

●●

●

●●●

●

●●
●
●

●●

●

●

●●●

●

●

●

●

●

●●●●●●●●●●●●●

●

●

●

●

●
●
●

●

●

●

●
●

●
●
●●●●●

●

●●●●●●●●●

●

●

●
●

●

●●●

●

●●●

●

●●●

●

●

●

●●

●

●●

●●●●●●

●
●●●●●

●

●●●●●●●●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●
●

●

●

●●●●●●●●

●

●

●

●●

●

●
●

●

●●●

●●●●

●

●●

●●

●

●●

●

●●

●

●●●●●

●

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

●

●●●●

●

●●●●●●●●●●●●●●●

●●●●●●

●

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

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●

●

●●●●●●●●●●

●●●●●●●●●●●●●●●●

●

●●

●

●●●

●●

●●●

●

●●●●●●●

●

●

●

●●●●●●

●
●●

●

●

●

●

●

●

●

●

●●●●●●●●●●●●

●●●●●●●

●

●

●●●

●

●●

●

●●●●

●

●

●

●●

●

●●●●●

●

●

●

●●●●●●●●●●●

●

●

●●

●

●●●

●

●●●●●●

●

●●●●●●●●●●●●●●●●

●

●●●●●●

●

●●●●

●

●

●

●

●●●●

●

●●
●
●●●●●●

●●

●

●

●

●

●

●●

●

●

●●●●

●

●

●●

●

●

●●●●●●

●●●●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●
●
●

●

●●

●

●●

●

●●●

●

●
●

●

●●

●

●

●
●
●

●

●

●

●
●

●
●●●●●
●
●

●●

●

●

●●

●

●●

●

●

●
●
●●

●

●●●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●
●
●

●

●

●

●
●

●

●●●●

●●●●●

●

●

●

●

●

●

●

●●

●●

●●

●
●

●

●●

●

●

●

●

●

●

●
●●

●

●

●●●●

●

●●

●

●

●●

●

●
●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●●●●

●●

●●●●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●

●

●

●

●

●●●●●●●●●●●●●●
●●
●

●

●●●●●●●●●●

●●

●
●
●●●●

●

●●

●●

●

●●

●

●●

●

●

●

●

●●●

●

●

●

●

●●●●●●●

●

●

●●●●●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●

●●●●●●

●

●

●

●●

●●●

●●●

●

●

●

●

●

●●

●

●

●

●

●●●●

●

●

●

●

●

●

●●●

●

●●●

●

●

●

●●●
●
●●

●

●

●

●●●●

●

●

●

●

●

●

●

●●●●

●

●●

●

●●

●

●●

●

●

●●●●

●

●●

●●

●●●

●

●

●

●

●

●●

●●●●●

●

●●●●●

●

●

●●●●●

●
●

●

●●
●

●

●

●

●

●

●●●

●
●

●
●

●●●

●●●●●●

●

●●●●●●●

●

●●

●

●

●
●●●

●

●●●
●
●

●

●●

●
●●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

●

●

●

●

●●●●●●●

●

●

●

●●

●

●

●●

●●●●●

●

●

●

●

●●

●

●

●●●

●

●●

●

●

●

●
●

●

●
●●

●

●
●
●●
●
●●●
●
●
●●●

●

●●●

●

●

●
●

●

●

●

●●

●

●

●

●●●●●

●

●

●

●

●

●

●
●

●

●●

●

●●

●●

●

●

●

●

●

●

●

●

●●

●
●
●

●
●●

●

●

●

●●

●●●

●●●●●

●●

●

●

●

●●

●

●

●

●

●

●
●

●●

●

●

●

●●

●

●●

●

●

●

●

●

●●

●

●●

●

●●●●

●

●

●

●

●

●

●●

●

●

●

●●●●

●●
●

●
●

●●

●

●

●

●

●

●●

●

●

●

●●●●●●

●

●
●
●●●●
●
●

●

●

●
●

●●

●●

●
●

●

●
●
●

●

●●

●●
●
●●

●●●

●

●●●●
●
●●
●●
●

●●

●

●●●●●●●●●●●
●
●

●
●●

●●

●

●

●●
●●●●●●●

●

●

●

●●

●

●●●

●●
●●
●

●●●●●
●●●●●●●●●●●●

●

●

●●●●

●

●

●●●
●
●●

●

●
●●
●
●●●●●●

●

●●●
●●●●●●

●

●

●

●●●●●●

●

●

●

●

●

●
●
●●●●●

●
●

●●
●
●●●●●
●
●

●

●●
●
●●
●
●●●●

●

●●●

●
●

●●●
●
●
●
●●

●

●
●
●●
●
●●●●

●

●

●
●

●●
●

●

●
●●●●●●

●

●●●●

●

●
●
●●●
●
●

●
●

●

●

●●●

●

●

●

●

●
●

●●

●

●

●●●

●
●

●●

●
●●●●

●

●●●

●

●●

●

●

●

●

●

●●
●

●●

●●

●

●

●
●
●●●●●

●

●

●

●●
●
●●

●

●●

●

●●●

●
●

●

●●●

●

●

●

●●

●●●

●
●

●

●

●●
●
●

●

●●●

●

●

●

●●●

●
●

●●●

●

●

●
●
●

●

●
●
●

●

●

●

●
●●

●●

●
●
●

●
●
●●

●

●

●
●

●

●●
●
●●

●

●●●●
●
●

●

●●

●

●●

●

●●●●●

●

●

●

●

●

●●●●●●

●

●

●●●

●
●

●

●●●●●●●●
●

●

●●●●●

●

●●

●

●
●

●

●●

●
●●

●

●

●●●

●●

●
●

●

●

●●

●

●

●

●

●●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●

●●

●

●
●

●

●●
●

●●

●

●

●

●●

●●

●

●●

●

●

●
●

●

●

●

●

●●●

●

●●

●

●
●

●

●

●

●

●
●

●

●●

●

●●●

●
●

●
●●

●

●
●●●●

●●

●

●
●●

●

●

●

●●

●

●

●

●
●

●

●

●●

●

●●

●

●●●●●
●
●
●●●
●●●●●●●●●

●

●●●●●

●

●●●●

●

●●●

●

●●
●

●●●

●
●
●

●

●●

●●

●

●

●●
●

●

●

●

●

●●●●

●

●

●

●

●

●●
●

●●

●

●

●

●

●

●
●

●

●●●
●●●●

●●

●

●●●●●●●●

●

●●

●

●●●
●

●

●

●

●
●

●●

●

●

●

●
●

●

●
●

●●

●

●

●●●

●●

●
●●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●●
●

●

●●●

●

●
●

●
●

●

●●●

●

●●
●
●

●

●

●●
●●

●

●

●

●●
●

●
●●
●
●●
●

●

●●
●
●

●
●●●
●●
●●
●●●
●
●●
●
●●●●●●●●●●

●●

●●●●

●●

●
●●●

●

●

●

●

●●

●

●

●●

●

●

●●

●

●

●

●●

●

●●●
●●
●●●●●●

●

●●●●
●
●
●●
●

●

●●

●

●

●

●●

●

●

●●●●●
●●●●
●●●●●

●

●●●●
●

●

●●●●●●●

●

●

●●●

●
●
●

●●

●

●●
●

●

●●
●

●

●●●●

●●

●●●●●●
●●
●
●●●

●

●

●

●

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

●

●

●

●
●

●●

●●
●
●

●

●

●

●●

●●

●
●

●

●

●

●●

●
●●

●

●

●●
●

●●

●●●●●●●●
●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●

●●●●●●●●●

●

●●●●

●●●

●●●●●●

●●
●●●●●

●

●

●

●

●

●

●●

●

●●

●

●●

●
●
●

●

●

●

●

●●●●●

●

●

●

●

●

●●●●

●
●

●

●
●

●●●●

●●●
●●

●

●●●●

●

●

●

●

●●●●

●
●●●

●

●●

●●

●●

●●

●●●
●
●
●●

●
●
●●

●●●●●

●
●

●

●

●●

●●●

●
●●●●●●●●
●●●●
●
●●●●

●●
●

●

●●●●
●
●●●●●●●

●

●●

●●●

●

●●●●●●
●●
●
●

●●

●●

●●●●●

●●

●●●

●●●
●

●●●
●
●●

●

●
●●●
●●●

●
●

●●●●●●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●●●●

●
●●●●●●●●●
●●●

●●
●
●
●
●

●●●

●

●

●

●
●
●●

●●
●
●

●
●
●●●
●
●

●

●●●●●
●
●
●
●
●
●●●

●

●
●
●●●
●●
●
●
●●●
●
●●●●●
●
●

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

●

●●
●
●●●●
●
●●

● ●●●

●
●●

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

●●●

●

●●●●

●

●

●

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

●●●

●

●

●

●

●

●●

●●

●
●
●

●●

●●
●

●

●

●
●●
●

●●

●

●

●●

●

●

●●
●

●●●●

●●

●
●
●

●

●

●

●

●
●

●●

●
●
●●●●●

●

●●●●●●●●
●●
●

●●
●
●●●●

●

●

●

●●●●●●

●

●
●●●

●

●

●

●●
●●●●●

●

●

●
●●●●

●
●
●

●

●●
●
●

●

●

●

●

●
●

●
●

●

●

●

●● ●●●

●

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

●●●●

●
●●●
●●●●●●
●
●●●●●

●

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

●

●●●●●

●●●●●●●

●

●

●

●

●●●

●

●● ●
●

●
●●●●●●●●
●
●
●
●
●●●●

●

●●

●

●
●●●●●●
●
●

●
●
●
●●●●●●●●●●
●
●●●●●●
●
●●●●●●●●●

●

●
●●

●
●

●●●●

●
●●●●

●●●●●
●●●●●●
●
●●●
●●●●
●● ●

●●●
●

●●●●
● ●

●●

●●
●
●●●●●●●●●
●
●
●
●
●●●●●●●●●

●

●●
●●●●

●●

●●
●
●

●

●●

●

●

●●●●

●●
●●
●●●
●●

●

●

●
●
●
●

●●

●
●●●
●●
●●●●●●

●

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

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

●●

●

●

●●●●●●●●●●
●

●●●●
●
●●
●
●●●●●●●●●●●●●●
●
●●●●

●

●
●●●●

●

●

●●●
●●
●
●
●
●
●
●●●●

●●
●●●●●

●●●
●
●
●

●●
●
●●●●
●

●●●●●

●

●●

●

●

●●●●

●

●●●●
●
●
●●●

●

●●
●●●●●●
●
●

●

●●
●

●

●●
●
●
●
●
●●●
●●●●●●●●
●●●●

●

●

● ●●
●
●●● ●●●●●

●
●●●●●
●

●

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

●

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

●
●
●●●
●●
●●
●

●

●
●●
●
●
●
●●
●
●●

●●●
●

●●●●
●

●

●

●●

●

●●
●●●
●
●●
●●●●
●
●
●
●●●
●
●
●
●

●●

●
●●
●

●●
●●

●●●
●●
●

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

●●

●

●●●●●●●●●● ●
●
●●●●●●●●●●

●
●●

●
●

●

●●

●
●
●

●

●●●
●
●●●●●●●●●●●●●●●●

●
●

●●●●

●

●●●●●●●●●●●●●●●●●●● ●●

●

●●●●
●
●
●
●●●●●●●
●
●●●●●

●

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

●
●

●

●

●●●●●
●

●●●●●●●●●●●
●●
●●●●●
●●

●●

●

●●
●●●

●●●

10

20

30

0 10 20 30
bp/1e+06

lo
gP

Chromosome 4 − 4_wil.2_4288786_17_15



0

5000

10000

15000

20000

0 10 20 30
pos/1e+06

co
un

t



●

●
●

●

●

●●●

●

●●●●●●●
●●●

●

●

●●

●

●

●
●

●

●

●●●●●●●

●●●●

●
●●

●

●

●●
●●●●●

●

●

●●

●

●
●

●

●●

●●

●
●

●●

●●●

●●

●

●

●

●

●●●●
●
●

●●●

●

●●

●

●
●
● ●●●●

●
●

● ●●●
●●●●
●
●●●
●●
●

●

●

●

●

●●

●

●

●●

●●●●●●

●

●

●

●●●
●

●●

●●
●
●●●●●

●

●●

●●

●●●

●●

●

●

●
● ●

●
●
●●

●●

●●

●

●
●

●●● ●
●●●●
●●●●●●●

●
●
●

●
●●

●●●

●

●●●
●
●●
●
●

●

●
●
●●●●●●

●

●●

●

●
●

●

●●

●

●
●

●

●●●
●●
●●●
●
●

●●

●

●●●●●●●●

●●●

●

●
●

●●●●●●●●●●

●

●●●
●
●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●

●
●●●●
●●
●●

●●

●

●

●

●●●

●

●

●

●

●

●

●●

●

●●

●●●

●●

●

●●●

●

●●

●●

●●
●
●

●●

●●

●

●

●

●

●●

●

● ●

●

●●●

●
●●

●●●●●●●●●

●●

●
●

●

●

●

●

●●

●

●

●

●

●

●●●●●

●●
●
●

●

●

●

●

●
●
●
●

●●●

●

●

●

●

●

●

●
●

●
●
●

●

●

●
●

●●●

●

●

●

●

●

●

●

●
●●

●

●●●●

●●

●

●

●●●
●●
●
●
●●●

●

●●

●

●●

●●
●

●

●●●●●●●●

●

●●●●●●●
●
●
●

●

●

●●

●●

●

●●
●

●●

●

●●●

●●●●

●

●●●●

●

●●●●●●●

●

●●●

●

●

●

●

●●●●●●●●●●●●●
●
●

●

●

●

●●

●

●

●

●●●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●●
●●

●

●●

●

●●●●

●

●

●

●

●
●

●
●●

●

●●

●
●
●●

●●●

●

●

●●

●

●

●

●

●

●

●●●●

●

●

●

●
●

●

●

●

●
●
●

●

●
●

●

●●●

●

●

●

●●

●

●

●●
●
●●●

●

●

●
●
●●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●
●

●
●

●

●
●

●

●

●

●

●

●

●
●
●●
●●●

●

●●

●

●
●●
●

●●●●●

●

●
●
●

●
●
●

●●

●

●

●

●

●

●

●●●●

●

● ●

●

●

●●

●

●

●

●

●

●

●

●●
●
●●

●

●

●

●

●

●●●

●

●

●
●

●●

●

●●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●
●
●
●●●

●

●
●
●●●

●●●●●●
●

●
●
●

●
●●●●●
●

●●

●
●●●●●
●●●●●●●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●
●
●

●

●●●

●

●●

●

●

●

●

●●●●

●

●

●

●
●
●●

●

●●

●

●

●

●

●

●●●●●●●

●

●●●●●

●

●

●
●
●

●

●

●

●

●●
●
●

●

●
●
●
●
●

●●

●

●
●●

●

●
●●
●

●

●
●

●

●

●
●●●
●
●●●

●

●

●
●●

●
●●

●●●

●

●●
●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●●●

●

●

●●

●

●

●

●

●
●●●
●

●

●

●●

●
●

●

●●
●●●●●●●●

●●●

●
●
●●

●

●●

●

●●
●
●●
●
●

●

●●●●
●
●●●●
●●
●●

●

●●

●

●●
●

●

●●●●
●
●●
●

●

●●
●●●●●●●

●●

●

●

●

●

●●●●●●●

●

●●●●●●●

●

●

●

●●

●

●

●

●

●●

●

●

●

●●●●●●●● ●●●

●

●
●●●●●

●

●

●
●

●●●
●

●

●

●●●

●●●●

●
●●

●●

●●

●●

●

●

●
●●●●

●

●

●

●●

●

●●
●●

●

●
●

●

●●●

●●

●

●

●●

●

●

●

●
●

●

●

●●

●
●
●

●●●

●

●●●

●

●●
●

●●●

●

● ●

●

●
●

●

●
●

●

●●
●

●

●●●●●
●●●●
●

●
●

●

●●

●●

●●

●

●

●

●

●
●●

●

●●●●●

●●

●
●
●

●

●●

●

●

●

●

●

●

●

●
●

●●●

●●●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●
●

●
●

●

●
●●

●

●

●

●●

●
●●
●
●
●
●●

●

●

●

●●

●

●

●●

●●●

●●

●

●

●●●●

●

●●

●

●
●

●●●●●●●●●

●

●●
●

●

●●●●

●

●

●●

●

●

●●●●●●●
●●
●●●

●

●●●●●

●●●

●●

●

●●●●

●

●●●●●●●●●●●●●

●●

●●●●

●

●●

●●

●

●●●●

●

●

●
●
●

●●

●

●

●
●
●

●

●

●●● ●

●

●

●

●

●●●

●
●●

●

●

●

●

●

●

●●●●●●●

●

●●●●●

●

●

●

●●●
●
●

●

●
●●
●●

●
●
●

●

●
●

●

●
●
●●●●●●

●

●●●●
●
●

●

●

●
●

●

●

●

●

●

●
●
●●●●●

●

●
●
●
●●
●
●

●

●

●

●

●
●●
●●

●

●

●●

●

●

●

●
●
●

●

●

●

●

●
●●●

●●●

●●●●

●

●●●

●●
●

●

●

●

●

●●
●
●
●
●
●●●
●

●

●●

●
●

●

●

●

●
●

●
●
●

●

●

●
●●●
●

●
●

●

●

●

●

●●
●●

●

●
●

●

●

●
●

●

●●

●
●
●

●

●

●●

●●●

●

●●
●
●
●●●

●

●●●

●

●

●●
●

●

●
●

●

●
●

●

●●●

●

●●●●●

●●

●

●

●
●●

●

●●●

●

●

●

●
●

●●

●

●
●

●

●
●

●

●

●

●

●
●

●

●●●

●

●
●●●

●

●●●●●●●●
●
●●
●●●
●

●

●●

●●

●
●●
●
●●

●

●

●

● ●●●

●

●

●

●

●

●

●

●

●●●●●●●●

●
●●

●

●

●
●

●●●

●

●
●●●
●●
●
●
●

●

●●

●

●

●●●

●
●

●

●

●●●

●

●

●

●
●
●
●
●●●
●●●●●●●

●

●

●

●
●

●

●

●●

●●●●

●

●●●●

●
●
●●

●●

●

●

●

●●●●●●●●
●

●

●

●

●

●

●

●

●

●●

●●●●●●●●●●●●●●

●

●

●

●●●●●●●●
●

●●

● ●
●

●
●

●

●
●●●

●

●

●
●●

●

●

●

●

●●●●●●

●

●

●

●
●

●

●

●

●●●●●●●●

●●●
●●●

●

●●●●●●●●

●

●

●

●

●
●

●●

●

●

●●●

●

●●●

●
●●

●

●●
●

●

●●

●
●

●

●
●

●

●
●

●●●

●

●

●

●
●●
●
●

●

●

●
●

●●

●

●●

●

●

●

●

●

●●
●

●●

●

●
●
●

●●●

●

●
●

●

●

●

●

●

●
●

●

●

●●
●●●
●●
●

●

●●
●●●

●●●

●

●
●●●●●

●●

●

●

●●●

●

●
●

●

●

●●●●●●●●●●●●
●
●
●●

●

●●●●
●●●●
●●●
●●
●●●
●●●●●●●●●●

●

●●
●
●●●●●

●●●●

●● ●

●

●

●
●●

●

●

●

●

●

●
●
●●

●

●●●●
●

●

●
●

●

●

●

●
●

●

●●●●●

●●

●●●
●

●

●●●●●●●

●

●

●●●●●●●
●
●
●●●

●●●

●

●
●●

●

●

●●

●

●●●●●●●

●

●
●

●
●
●
●●

●

●●●●●
●

●

●
●

●
●
●

●

●●

●

●

●

●●

●

●●●●●●

●

●●●●●
●●

●

●

●

●
●
●

●

●●●●
●

●●●●

●

●●
●
●

●

●

●

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

●

●

●●●●●●●

●

●

●

●

●●●
●
● ●●

●

●

●
●
●

●

●
●●●●●●●●

●
●

●
●

●

●●●●●●●●

●

●

●

●

●

●

●●

●●

●●

●

●

●
●
●

●

●●●●

●

●

●

●

●

●

●

●

●●●

●

●

●
●

●●
●

●

●

●●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●●

●●●

●

●

●

●

●

●●●

●

●
●

●

●

●

●

●●

●●

●●

●

●●●●

●●

●●

●●

●

●●

●

●●

●

●

●

●

●

●

●

●●●

●

●●●

●

●

●

●

●●●

●

●●●●● ●●●●●

●

●

●

●

●

●
●●
●

●

●
●

●

●

●●●●●●
●

●

●●●
●

●●●●●●●●
●
●
●

●
●

●●●●●●●●●●●● ●

●

●●●
●

●

●●

●

●
●

●

●

●●
●

●

●

●

●●

●

●

●●●

●

●
●
●● ●●

●●

●

●●●

●

●

●

4

6

8

10

0 10 20 30
bp/1e+06

lo
gP

Chromosome 5 − 4_wil.2_4288786_17_15


