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

●

●●● ● ● ●●●●●●
● ●●●●

●

●●

●

●●
●●●●●●●●

●●
●
●
●
●
●●●●●●●●●●●●●●●●●●● ●●●●

●
●
●●●●●●
●
●
●
●

●●
●●
●
●
●

●
●●●●
●
●

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

●●●●●

●●●●

●

●

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

●●

●● ●●●●●
●
●●●●●●
●●
●●
●
●● ●●

●
●●●●●

●

●
●●
●
●

●

●
●●●●

●

●
●
●●
●●

●●
●
●●
●●
●

●

●

●

●

●

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

●
●●●●●●●
●
●
●●●●●
●

●●
●●
●●●●
●●

●
●
●

●

●●●
●
●●●●

●

●

●●

●

●
●
●●
●
●●●●●●●

●

●
●

●●
●
●●●

●●

●●
●
●
●●●
●●
●
●

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

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

●●●●●
●
●
●
●
●
●●●●●●●

●
●

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

●
●●●●●●●●●
●
●●●●●●●●●●
●●●
● ● ●

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

●●

●

●

●
●●●●●●●

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

●●●

●

●
●●●
●●
●
●●
●●●●●

●

●●
●●

●

●●●●

●

●●●
●●
●●
●
●

●

●
●●

●

●●●

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

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

●
●●
●

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

●●●●●

●
●
●
●●

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

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

●

●●

●●●

●
●
●●
●
●

●

●

●
●

●●●

●

●●
●●●
●●●●
●●
●●●●

●

●
●●●●●●
●
●●●

●
●

●

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

●
●
●

●●●●●●

●

●

●
●
●●●●●●●●

●●● ●

●●
●
●●●●●●●●
●●
●
●●

●
●●●●●●●●
●●
●

●●

●
●

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

●

●●●●●

●

●●
●
●●
●
●

●
●

●●

●
●

●●
●

●

●●●●●●●●●●●●●●
●
●
●
●●●●
●
●●
●
●●

●●

●●●●●●●●
●●
●●●●●
●
●
●●●●
●●
●

●
●

●

●●●●●●●●●●
●
●●

●●

●

●
●
●
●

●

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

●

●
●
●

●

●●●●●●●

●

●
●
●●●●●●●●●
●
●●●●●●●●

●

●●●
●●
●
●

●

●●●●●●

●

●●●
●
●●
●
●●●

●

●●●●●●●
●
●

●

●●
●●●●●●●●●●●●●●●●●
●●●
●●●●
●●●

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

●

●

●

●
●
●
●●●
●
●●

●●

●
●●●

●

●
●●
●●●
●
●
●

●●

●●●●●●●●●●●●

●

●●●

●●●●●●

●●
●
●●●

●●●●●●●●

●
●●
●
●

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

●

●●●●●●●●●●●●●●●●●
●●●

●
●●●

●●

●●

●
●
●
●

●●●●●●●●●
●●●●

●
●●
●●
●
●

●

●●

●

●

●

●
●
●

●●

●●●●●

●

●●●●
●

●

●

●
●

●

●

●
●●●

●

●●●●

●

●

●

●●●●●●
●
●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●

●

●●

●

●

●●●

●

●

●

●
●

●

●
●
●

●●

●

●●●●●
●
●●

●

●

●●●

●

●
●●●
●

●

●

●●●●●●●●●
●●

●
●●

●●
●
●
●
●●●●●

●

●
●●

●
●
●

●●●

●
●

●

●

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

●●●

●●●●●

●

●●●●

●

●●

●
●

●●●●●●●●●●
●●

●
●

●●

●

●

●

●

●●
●

●

●●●
●

●

●●●

●

●
●

●●

●

●●●
●

●●

●

●●●●
●
●
●

●●●●

●

●●

●

●●

●

●
●

●

●
●

●
●
●●
●
●

●●●

●

●●●●●●

●

●●
●●
●
●
●
●●
●
●

●

●

●●●●

●

●

●

●
●

●
●●●
●

●

●

●

●●

●
●●●

●●
●
●●●
●●

●

●
●
●

●●

●

●●●

●

●
●
●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●
●
●●

●

●●●●●●●●

●

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

●

●

●

●●

●

●●●

●

●●●●●
●
●●●●
●●●●●

●

●●●●●●●●

●
●

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

●
●

●●●
●●
●

●

●●
●
●
●
●●●
●●
●

●

●

●

●
●●●
●●●
●●●●●●●
●●●

●
●
●

●

●

●●●●
●
●
●●

●
●
●●
●●●
●●
●
●●●
●●●●●●●●
●

●

●●●
●●
●●

●●
●
●●●●

●

●●
●●

●●
●
●

●●
●

●

●●

●

●
●

●

●

●

●

●

●●

●

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

●

●

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

●

●●

●

●●

●
●

●

●●

●●●
●
●

●●

●●
●
●

●

●

●●

●

●

●●

●●

●

●●
●
●●

●●

●

●

●

●

●

●●●●

●●●

●●●
●

●●●●

●●●●●

●

●●●●

●

●●

●

●●●●
●
●●●
●
●●●●●●●●●●

●

●●

●

●●●●●
●
●●●●

●

●●

●

●

●●●●

●●

●●●●●

●●

●

●
●

●

●
●

●

●●

●●
●

●

●

●

●●
●

●●●●
●
●
●

●
●

●

●

●●●
●

●

●●

●

●

●
●●

●●●●●●
●
●●●●●

●●

●

●●●●●●

●●●
●●
●●●●

●

●●●●●●●●●●

●●●
●●
●

●
●

●●●●●●●●●●●●●●
●

●

●

●
●

●
●
●

●

●
●●

●
●
●●●●●●●●●●●

●

●

●

●

●

●●

●

●

●

●

●
●

●●●●●●●●

●

●●●●●●

●
●
●●●●●●
●

●

●

●

●

●
●

●●●

●

●

●

●
●
●●●

●
●
●

●

●

●●●●●

●

●

●●●

●
●
●●

●

●

●
●
●

●●

●

●●●●●●●

●

●

●

●●●

●●●

●

●

●●

●

●

●

●●

●●●●

●
●●

●

●

●●

●

●

●

●●

●●

●

●●

●

●●●●●

●

●●●

●

●
●

●●
●
●

●●
●

●●

●●

●●

●●

●
●

●

●●

●

●

●●
●

●

●●

●

●●

●

●

●

●

●
●

●●●

●

●●

●●●●●

●

●

●

●

●

●

●

●●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●●●●

●

●

●

●

●

●●

●●

●
●

●

●●

●●

●
●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●●

●●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●
●

●

●

●

●
●

●

●
●
●

●●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●
●
●

●

●

●

●
●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●●●●

●

●

●
●

●

●

●

●

●

●●

●

●
●

●

●●●

●

●

●

●
●

●●
●

●

●

●

●
●

●

●
●●
●

●●

●

●

●●

●

●

●●●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●
●

●
●
●●●

●
●
●

●

●

●
●

●

●

●
●●

●

●

●

●●●●

●

●

●●
●●●
●●
●
●

●●

●●

●
●

●●
●
●

●

●
●

●●

●

●
●
●

●

●

●●●●

●
●

●

●●

●
●●

●●●●

●

●

●

●
●●●●●●

●

●

●

●●●
●

●

●

●

●

●●●●

●●●●

●

●

●
●

●

●●
●●●
●
●●

●

●
●●
●

●●

●●●

●●
●

●●●●●●●●●●●●●●
●

●

●●●●●●●●●●●●●●
●
●●●●●
●

●

●●
●
●●●●●

●

●

●

●
●

●

●●

●●●●●●●●●●

●
●●●
●
●

●
●

●●

●●●●●●

●

●

●

●●●

●

●●●●●

●●

●●

●●●
●
●●●●●●●●●●●

●
●
●●
●●
●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●
●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●●●●●●●
●
●●

●

●●●●●●
●

●●
●

●●●●●
●●●●●
●
●●●●●●
●
●●●●
●

●

●

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

●
●●
●●●●●●●
●●

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

●●●●●●●●●●●●●●●●●●
●●
●
●
●
●

●
●●●

●
●●

●
●●
●
●
●●
●
●
●
●
●
●●●●
●●
●

●

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

●

●●●●●●●●

●

●●●●●●●
●
●●●
●●
●●●●●●●●
●●
●
●●●

●

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

●

●●
●
●
●
●●●●●
●
●●●●

●

●
●
●●

●

●
●●
●●●●●●●●●●●●●●●●●●●
●
●●●●
●
●

●

●
●●●●●●●●●●●●●
●●●●●

●●

●
●

●

●

●●●
●●

●●
●
●●●●●●●●
●●●●●
●
●
●

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

●

●
●
●●●

●

●●
●●●●●●●●●●●

●

●●●●●●●●●●

●

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

●

●●●●●●●●●●●●●●●●●

●
●

●●●●
●●
●
●●●●
●
●
●●
●
●●
●
●●

●

●●●●●●
●
●●●●●●●●●●●
●●

●
●
●

●
●●●●

●

●●●●●●●●

●●●●●●

●●
●

●

●

●

●
●●
●●
●●

●

●●●●
●
●

●
●●●●●●●●●●●●●●●
●

●
●
●

●
●●

●●●●●
●
●●●●●●●

●

●●●
●
●●●
●
●●●●●●●●●●●●●

●●
●●●●
●
●
●
●●
●
●●●●●

●

●●
●
●●●●
●
●●
●
●●●
●
●●●●●●
●

●●●●
●
●
●
●●●●●●●●●●

●

●●●●
●
●
●●●●
●

●●●

●

●●●●●●●●
●
●●●●●●●

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

●

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

●
●●●
●

●
●●
●●
●●●●●●●●●●●●●●

●
●●●●●●●●
●●
●●●
●
●●●●
●
●●
●●●

●

●
●

●●

●

●●●●●●

●
●

●

●●

●

●

●

●●

●
●●
●

●●●●●●●●

●

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

●
●●●●●
●●●●
●
●●●
●●
●●●
●●●●●
●
●

●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●

●●●●
●●●●●●●●●●●●

●
●●●●●●

●
●●
●●●●●
●●●●●●

●●●
●

●

●●●●●●●
●
●●●●
●
●●●●

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

●

●
●●●●●●●●

●
●●●●
●

●●
●●●●
●●
●

●

●●
●

●●
●●●
●

●●
●●●●●
●
●●●●●
●●●
●
●●●

●

●
●
●●●
●

●
●●●●●●●●●

●●
●●●●●●●●●●●●●

●

●●●
●
●●●●
●●●●●●●●
●

●●●
●
●

●

●●
●
●●

●

●●●●●●
●●●●●●
●
●

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

●●●

●●
●
●●●●●●●

●

●●●●●●●●●●●●●●●●●●

●

●
●
●

●

●●
●●
●
●

●

●●●●●●●●●●

●

●

●

●●
●
●●

●
●
●
●
●●●

●●●

●

●

●●●
●
●
●
●
●
●●●●●

●
●

●
●
●●●●●●●●●

●

●
●
●

●

●●●●●●●●●●●●●●

●

●

●

●

●●●●●

●●

●

●●

●

●

●

●

●
●
●

●

●●

●●

●●●

●●

●

●

●

●

●
●

●

●●
●
●

●●●

●●
●
●

●

●

●●

●

●●●●●

●

●●●●

●

●

●●

●●

●

●

●

●●●●●

●

●●●●●●●●●●●●●●●

●●●●●

●

●

●

●

●●●

●●
●

●

●

●●●●●

●

●●●

●

●

●●●●●●●●

●
●
●●

●●

●●●

●●●●●●●●●●●
●●●●
●●●
●
●●●●●

●

●●

●
●●●●

●●
●●

●

●

●
●
●●●
●

●
●
●●●
●
●●●●●
●●●●●
●
●

●

●
●
●
●
●●●●●●
●
●●●●●●

●

●●
●
●●
●
●●●●●●
●
●●●

●

●
●
●

●●

●
●
●
●

●●
●

●●

●●●●●●

●

●●●●●●●

●

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

●
●

●●●●●●

●

●●●
●
●●●●●●●●●●●●●●

●
●
●●●●●●
●●●
●●●●
●
●●●

●

●

●

●
●●
●
●
●●●●

●

●●
●●

●
●
●●
●
●●●●●●
●●
●●●

●

●

●
●

●●●●

●●●●
●●●●●
●
●

●

●

●

●

●

●
●
●●●●●

●

●●

●●

●●

●●

●●●●●●●

●

●●●●

●

●●●
●
●●●●

●

●

●

●

●

●●●

●

●●●●●●●

●●●

●●●●●●●●●●

●

●●●
●●
●●●

●

●●●

●

●●●●●●●●●●●

●

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

●

●●●●●
●
●●●

●●

●
●
●

●

●●●

●

●
●

●

●

●●●●

●
●
●
●●
●
●

●●●●●

●
●
●●

●

●

●
●

●

●

●
●
●●●●●●
●
●
●
●●

●

●

●●

●
●●
●●●

●

●
●●

●

●●●

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

●●●●●●●●●●
●
●●●●●
●●
●●●●

●

●●
●●
●●●●●●●
●
●

●
●●
●●●
●●●
●●●

●

●

●
●
●
●

●●●●

●●

●●
●●●●●●

●
●●●●●●●●●●●●●●●●●
●
●●●

●

●
●
●●●●●●●●●●●●

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

●●
●
●
●

●●●●
●●

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

●

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

●

●

●

●●●●

●

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

●●
●●●●●●●●●● ●●●●●●●●●

●
●●●

●
●●

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

●●
●
●●
●
● ●●

●●●●
●
● ●●●●●●●●●●●●

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

●

●●●
●

●●●
●●● ●●

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

●●●●●● ●●

10

20

30

40

50

0 10 20 30
bp/1e+06

lo
gP

Chromosome 1 − 1_sf.2_18962573_14_12



0

200

400

600

0 10 20 30
pos/1e+06

co
un

t

acc

can−0

hi−0

ler−0

mt−0

sf−2

tsu−0



●

●●

●

●●
●
●

●

●

●

●

●

●●●●

●

●●●●●●●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●●●●●●●●

●
●
●●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●

●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●

●●

●●●●

●

●●●●●●●

●

●●●●●●●●

●

●

●●

●●●●●●

●●

●●●
●●

●

●●●

●
●

●

●
●

●

●

●●
●●

●

●●●●●

●
●

●

●

●

●

●

●

●

●●
●●

●

●●●●●
●
●●●●●

●

●

●
●

●
●

●

●

●

●

●

●

●●●●

●●●
●

●

●
●●

●●

●
●●
●
●

●

●●●

●

●●●

●

●●●●●●●●●●
●

●

●
●

●

●

●

●

●

●

●●●

●
●●●

●

●

●

●●

●
●●●●●●●●
●

●
●●●●●●●●● ●●●●● ●

●

●
●
●
●

●

●

●

●

●
●
●
●
●
●●●

●

●●
●
●
●

●

●●

●

●

●
●

●

●

●

●●

●

●

●
●
●●

●
●

●
●●

●

●
●

●

●

●
●
●
●

●

●●●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●●

●

●
●●

●

●
●●●
●
●

●

●

●

●

●

●

●

●

●

●
●
●

●

●●

●

●

●●●

●

●●

●●●

●●●

●

●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●
●●
●●●●
●
●
●

●

●●

●●

●
●●
●●●

●

●

●

●
●

●

●

●

●

●
●
●
●

●

●

●

●

●
●

●

●

●

●

●●●

●

●
●

●●●●●●

●●

●

●●

●

●

●●●

●

●●

●

●●●

●

●

●

●

●

●

●●●●●●

●

●

●

●●●●
●
●●●●●●●●●●

●

●●

●
●

●●●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●
●

●

●●
●
●

●
●

●

●

●

●

●●●
●

●
●●

●●●

●

●

●

●

●

●

●

●

●
●●●●●

●

●●

●
●

●●●●●

●●
●
●

●

●●●●●●

●

●

●

●

●
●

●

●●

●

●●

●

●

●

●●
●

●

●

●

●●●●

●

●
●

●

●●

●

●●●
●

●
●

●

● ●●

●

●

●

●
●

●●

●

●

●

●

●

●

●
●

●●●●

●●

●●
●

●●●

●●
●
●

●

●

●

●
●●●●
●
●

●

●

●

●
●

●

●

●

●●●●●

●

●
●
●

●●

●●

●
●
●

●

● ●
●

●●●

●

●●

●

●

●

●

●

●

●

●

●●

●
●●

●●

●

●

●

●

●

●

●●●●

●

●

●●●

●
●●●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●

●●

●

●

●

●

●

●●

●

● ●●●●

●

●
●

●●
●●●●●●●●●

●

●●

●

●
●
●●●

●

●

●●

●

●

● ●● ●

●

●

●●

●

●

●

●

●●●

●
●
●

●

●

●

●●

●

●●

●●●

●

● ●●●
●●●●

●

●

●

●

●●

●

●
●
●

●

●

●
●
●●
●

●
●

●

●

4

6

8

10

0 10 20 30
bp/1e+06

lo
gP

Chromosome 2 − 1_sf.2_18962573_14_12



●●
●●●
●●
●
●●●
●●●
●●
●
●●
●●●

●

●

●●
●

●
●●●●

●

●

●●

●

●
●

●
●

●

●

●

●
●●

●

●

●●
●

●

●

●

●

●

●●●●●●●

●

●●●●

●

●

●●●
●

●
●●●●●●●
●
●●
●

●

●

●●

●●●●●●●

●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●
●
●

●
●

●●

●

●

●●

●●

●

●

●

●

●
●●
●

●●
●
●
●
●●●
●●●●●●
●
●●●
●●●

●

●

●

●

●

●

●●

●●●●

●

●●
●●●●

●●●

●

●●●●●
●●

●

●
●●●●●●

●●●

●

●

●
●
●

● ●

●

●
●
●●●

●
●●●●●●●●

●

●●●●●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●● ●●

●
●
●●●●●●●
●●●

●●

●●

●

●
●●●

●

●

●

●

●
●
●

●
●●●●●●
●●●

●●

●
●
●
●●

●
●

●●●

●

●

●

●●

●●●●●
●

●

●●●●●

●

●

●

●●●●●●●●●●●

●

●●●●●

●
●●●●
●
●
●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●
●●
●

●
●
●

●

●●
●●●●●●

●

●

●●

●

●

●

●●

●●●●

●

●

●

●●●

●

●
●
●

●●●
●

●

●●●

●

●●●●●

●

●●●

●●

●

●●●●
●

●
●

●●●

●

●

●●●

●

●●●●●

●●●●

●●●●
● ●

● ●

●

●●
●

●

●●●

●

●

● ●
●●●●●●

●

●
●

●

●
●
●●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

● ●●●●●

●●

●

●

●
●
●●●●●●●●
●●●●●●●
●
●

●
●
●

●●
●
●●●
●
●
●

●●●●●●●●●●
●

●●

●

●

●●

●

●●●●●
●●●●●●
●
●
●●

●

●●●

●

●
●
●
●●
●
●

●

●
●●

●
●

●

●●●
●●●●●

●

●●
●●
●

●

●

●

●

●●●●●
●●

●

●●●

●

●

●

●
●

●●

●●

●

●

●●●●●

●

●
●
●
●●●●●●●●

●

●●●●●●●

●●●●●●

●

●●●●●●●

●

●●●●●●●●
●
●●●●
●
●●●●●●●●
●●
●
●
●●●

●

●●

●

●●
●●●●●●

●

●

●

●●●●●●
●
●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●
●●●

●

●

●●

●

●

●

●●

●●●●

●●●

●

●●●●●●●●●●●●●●●●●●

●

●

●

●●●●
●●●●●●●●●●●●

●●

●

●

●●●●●●●

●

●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●

●

●●●●●●
●

●●

●●●●●●●●●●●●

●

●

●

●●

●●
●

●●●●●

●

●●●●●●●●●●●●●●●

●●

●●●●●●

●●

●
●
●●●●●

●●●●

●●●●

●

●

●

●●●●

●

●●●●●

●

●●

●●●
●

●

●

●

●●●●●●●●●●

●

●●●●●●●●●
●●●

●●●

●●

●

●

●

●●●●

●

●●●●●●

●●

●●●●●●●●●●●●●●●

●

●●●●●
●●●●

●

●●●

●
●

●●●●

●

●●●

●
●

●●●●●●●●

●

●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●

●

●●●●●●

●

●
●
●
●

●●●●●●●●●●●

●●●●●●●

●●●●●●●●

●

●●

●●

●●●●●●

●

●●●●●●●●●●

●

●●●●

●

●

●

●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●●

●

●●●

●

●●

●

●●●●●●●●●●●●●●●

●

●

●

●●●

●●

●●●●

●

●

●
●●
●
●

●

●

●

●
●
●

●

●●●

●

●●●●●

●

●●●●●●●

●

●●●●●●

●

●●●●●●

●

●●●●●●●●●●●●

●

●

●

●●●●●●●●

●

●●

●

●●●●

●●

●●●●●

●

●●●●

●

●●●●

●

●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●

●●●●

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

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●●●●●●
●●●●●
●●

●

●

●
●●
●●●●

●

●●●●●●●●●●●●●
●
●●●●

●

●●●●●●●●

●

●●●

●●●

●●●●●●●●

●●●●●

●●●●●●●●●●●●●●●●●

●●

●●●●●●●●

●●

●●●●●●●

●

●●●●●●●●●●●●

●

●

●

●●

●

●

●

●●●●●●●●

●

●●●●●●●●●●●

●●

●

●

●●●●●

●

●●●

●

●●●●●●

●

●●●

●

●

●

●●●●●●●●●●●●

●●

●●●●

●

●●●●●●●

●

●

●

●●●●●●●●●●●●

●●

●●●●●●●●●

●

●●●

●

●●●●

●

●
●●●●●●

●

●●●●●●●●●●

●

●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●

●

●

●

●

●

●●

●

●●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●

●

●

●●●●

●

●●

●

●

●

●

●●
●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●●●

●

●●●●●●●●

●

●●●●●●●●●●●●
●

●

●

●

●

●●

●

●

●

●●

●

●●●●●●●●●●

●

●●●●●●

●

●

●●

●

●

●

●

●

●●

●

●

●

●●

●●●●●

●●●●●

●

●

●

●

●●●●

●●●

●
●

●

●

●

●
●

●

●

●

●

●●●

●

●

●

●●

●●

●●

●

●●●●●●●●

●

●

●●●●

●

●●●

●

●●●●●●●●●●●●●

●
●

●●●●●●●

●

●

●

●

●

●

●

●

●

●●●●●●●●●●

●

●
●
●●●●

●●

●●●●●●●●●●●●●

●

●●●●

●

●●●●

●

●●●●●

●●

●●●●●●●●●●●

●

●●●●

●

●●●

●

●●

●

●

●●●●●●●●●

●●●●●●●●●●●●●●●●●

●●●

●

●
●
●

●●

●●●●

●●

●●

●●●

●

●

●●●●
●
●●●●●
●

●●●●

●

●
●●●
●

●●

●●

●●●●●●●●●●

●●

●●●●●●●●

●

●●●●

●

●●●

●

●

●

●●

●
●

●
●
●●●●●

●

●●●

●●

●

●●

●●●●●●

●●

●

●●●●●●●●●●●●

●●●

●●●●

●●●
●●

●

●

●●

●

●●●●

●

●

●

●

●

●●●●●

●

●

●●

●

●

●●●

●
●
●

●

●

●

●

●

●

●

●

●

●●●●●●●●●●●●●●●

●●●

●●●●●●●●

●

●●●

●

●●●

●●

●●●●

●

●●

●

●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●

●

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

●

●●●●

●

●●●●

●

●●●●●●●●●

●

●
●

●●

●

●●

●●●●●

●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●

●

●
●●●●
●

●

●
●

●
●

●
●●
●
●●●●●
●

●

●●

●

●●●●

●
●●

●

●
●●

●

●

●●

●

●

●●●●

●

●●

●

●●●●●●●●

●●●●

●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●

●

●●●●

●

●●●

●●

●●●●●●●

●●
●

●●●●●●●

●

●

●●

●

●●

●

●●●

●●

●
●●●

●●

●●

●

●●●

●

●●

●

●

●

●●

●

●
●

●

●●

●

●

●●
●

●

●●

●

●●●●

●

●
●●●●

●●

●●●●

●

●●

●

●●●●●●●●

●

●●●●

●

●
●●●

●

●●

●●

●●●●●●●●

●

●●●●●●●●●●

●●

●

●

●●●

●

●●●●●●

●●

●●●●●●●●●●
●●

●●

●

●

●●●●

●

●●

●
●●●●

●●●●

●
●

●●●●●●●

●

●●●●●

●

●

●

●●●●●●●●●●●

●●●

●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●

●●

●●

●

●

●●

●●●

●●
●●

●●●●●●

●●●●

●

●●●●●●

●

●●●●●●●●

●●

●●

●

●●

●●●●●●●●●●●●

●

●●●●●●●

●

●

●

●

●

●●

●

●●●●●●●

●

●●

●

●●●●

●

●●●●●

●●●●●

●●●●●●

●

●

●
●
●

●●

●

●●●

●

●

●●

●●●●

●●

●

●

●

●

●●●●●●●

●

●

●

●

●

●
●

●

●

●●●●●●

●

●●
●●●●●
●●●●●●●●●●

●

●

●
●

●
●

●

●

●●●

●

●

●

●●

●

●

●

●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●

●

●●

●

●●●●

●

●●

●

●●●●●

●

●●●●●●●

●●

●●

●

●

●

●

●●

●●●●●●

●

●●●●●

●
●
●

●

●

●

●●

●

●

●●●●●●●

●

●

●

●

●

●●

●

●●

●

●●●●●●●●●●●

●

●●●

●

●●●●●●●

●

●●●●●●●●●●●

●

●●●●●●●●●●●●●●

●

●
●
●●●●●●●

●

●

●●

●●●●●●●●●●

●●●

●●●●

●

●●●●●●●

●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●

●

●●●●

●

●●

●

●●●●●●●●●●

●●●●●●●●●●●

●●●●●●●●●●

●

●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●

●
●●

●●●●●●●●

●

●●

●●

●●●●●

●

●●●●●

●

●●●●●

●

●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●

●

●●●

●
●

●●●●●●●●●●●●●●●●●●●
●

●

●●●●●●●●

●

●●●

●

●●●

●

●●●●●●●●●●●

●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●
●

●

●

●

●●●●

●

●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●

●
●

●●●

●

●●●●●●

●

●●●●●●●●●●●

●

●●●●●●●●●●

●
●

●

●

●●●●●●●●●●●●●●●●●●

●

●●●●●

●

●●●●

●●

●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●

●

●
●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●●●●
●

●●●●●●●●●●●●●

●

●

●

●●●●●●●●●●●●●●

●

●

●

●●●

●

●●●●●●

●

●●●●●●●●●

●

●●●●

●

●●

●●

●●●

●●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●

●●●

●●

●●●

●●●●●●●●●●

●

●●●●●●

●

●●●

●

●

●●●

●●●●●●●●●●●●●

●

●●●●●●●

●

●●●●●●●●●●●●●●

●

●●●●

●
●

●●●

●

●●●●●●●●●●●

●

●●●●●●●●●●

●

●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●

●

●
●

●●●

●●

●

●

●●●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●

●

●●●●●●

●

●●●●●●●●●●

●

●

●●

●

●●

●

●●●●●●●

●

●

●

●
●●●●●

●
●

●●●
●
●
●
●●

●

●●●●●

●

●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●●●

●●●●

●●

●●●

●

●

●
●

●●●

●

●

●

●

●●

●●●
●●●●●●

●

●

●

●

●●●●●●●●●●●●●

●

●
●●●●●●

●●

●

●

●●●●●●●●●●●●

●

●

●

●●

●●

●●

●

●●●●●●●●●

●

●●●●●●●●●●●

●●●

●

●

●

●

●●●●●

●

●●●●

●

●●

●

●

●

●●

●

●●●

●
●

●●●

●

●●●●●●●

●

●●

●
●

●●●●●

●

●●●●●●●●●●●●●

●●

●●●●●●●

●

●●

●

●●●●

●

●●

●

●
●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●

●

●●●●●●

●

●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●

●

●●●●●

●

●●●●●●●

●

●●●

●

●

●

●

●

●

●

●

●

●●

●●

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

●

●●●
●

●●

●●●●●●●

●
●●●●●●

●●●●●●
●

●●

●
●
●
●●
●
●
●●●●●●
●

●

●●●

●

●●●●●●

●

●●●●●

●●
●

●●●

●
●●

●
●●●●●●●●●

●

●●●

●

●●●●●●●●●●●●●●

●●●

●●

●

●

●

●●

●

●●
●
●●
●●

●●

●●●

●

●●

●●●

●

●●●●

●

●●●●

●

●●●●●●●●●●●●

●

●

●

●

●●●●

●●

●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●●●●

●●

●

●●

●●●●

●●

●●●●●●●●●●●●●●●●●●

●●

●●

●

●●●●

●

●

●

●●

●

●●
●
●●●●●●●●●●●●●●●

●

●

●

●

●●●●●●

●

●●●●●●●●●●●●●
●
●●●●

●

●●●●●

●

●●●●

●

●●●

●●●●●●●●●●●

●●●

●

●●●●●●●●●●

●

●

●

●●●

●

●

●

●●
●

●
●

●●●●●●●●●●●●●●
●●●

●●●●

●

●●

●●

●
●

●

●

●●●

●
●

●

●
●

●●●

●●●●●●●●●●●●●●●●●●●●

●●

●

●

●●

●

●

●●●●
●

●●●●

●

●●●●

●

●
●
●●

●

●
●
●●●●
●

●

●●
●●
●●●●●●●●●●●●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●

●

●●●●●●●

●

●●●●●●●●●●

●

●●●●●
●
●●●●●●
●

●

●●●

●

●●●●●●●●

●

●●
●
●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●

●

●●●●●●●●●●
●

●●●●●

●

●●●

●

●●●●●●●●●●●●●

●●●

●●●●●●●
●
●●●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●●

●

●●

●

●●

●

●

●●

●●●

●

●●●●●●●
●

●

●●●●

●●

●●●●●●●●●

●

●●●

●

●

●●

●

●●

●

●●
●
●●●●●●●●●●●●

●

●●●●●●●

●

●●●●●

●

●●●

●

●

●

●●●●●●●●

●

●●●

●

●●●●●●●●●●●●●●●
●

●

●

●

●●●●●

●●●●●●●●●●●●

●

●

●●●●

●●

●
●

●

●

●

●
●
●●

●

●●●●●
●
●

●●

●

●

●

●

●

●

●

●
●
●

●

●●
●●●●●
●●●●●●●●●●●●●

●●
●
●●●●

●●

●

●●

●

●

●

●●

●

●

●

●

●

●●●

●

●

●

●

●

●
●
●●

●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●

●

●

●

●●●●●●●

●●

●
●

●

●

●
●

●●●●●●●●●●●●●●

●

●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●

●●

●●●●●●●●●
●●

●

●●●●●●●●●●●

●●●

●

●●●●●●

●

●●

●●
●

●●●●●●●

●●

●●

●

●●●●●●

●

●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●

●
●

●●

●●●●●●●
●

●●●●

●

●●●

●

●●●●●●

●●●●●●

●

●●●●

●

●●●●

●

●

●

●●●

●
●●●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●●●●

●

●

●
●

●

●●●●●●●●●●●●

●

●
●

●

●

●

●●●●●

●

●

●●●

●

●

●
●

●

●

●

●

●
●
●
●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●
●
●
●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●

●

●●●●●●●●●●●●

●●●●

●

●

●

●

●●●●●●●

●

●●●●●●●●●●●●

●

●●●●●●●●●
●
●●●●●●●●●●

●

●●

●

●

●

●

●

●●●●●●

●

●●●●

●

●●●●●●●●●●●●●●

●

●
●

●

●

●

●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●

●

●●
●
●●●●●●●●●●●●●

●

●

●

●

●

●●

●

●●●●●●●●●
●
●●●●

●

●●

●●

●●●

●

●●●●●●●●●●●●●

●

●
●●●●●●●
●

●

●●

●

●

●●●

●●●●●●
●
●

●

●●
●
●

●

●

●●●
●

●●●

●

●

●●●●●

●

●

●

●

●●●●●●●●●●●●●●●

●●

●●●

●

●●
●●●●●●
●

●

●

●●

●●●●

●●●

●●

●

●

●●
●
●

●

●

●

●

●

●●
●
●●
●

●

●

●

●

●

●

●

●●●●

●●●●

●

●●●●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●●●●●●

●●●

●

●

●

●

●

●●

●●

●

●

●

●

●

●●●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●

●
●

●

●●

●

●

●●

●

●

●●

●
●●

●

●

●●●

●
●

●

●
●
●

●●

●

●●

●

●

●

●

●●●

●

●

●
●
●

●
●●●

●

●

●

●
●●
●

●

●●
●
●●●●●●

●●●●●●●●●●●●●

●

●●●●●●

●

●

●

●

●●●

●
●●●●●●●●●●●

●

●●

●

●●●

●

●

●●

●

●

●
●

●●●●●
●
●●
●●●●●●●●
●
●●●●

●

●●

●●

●

●

●

●

●

●
●●●

●

●

●

●●

●

●●

●

●

●●●

●

●●●

●
●

●

●

●

●

●

●

●
●

●●

●

●●

●

●

●

●●
●
●●

●
●

●
●

●●

●

●●
●

●

●●●

●

●

●

●

●

●●

●

●

●●

●●

●

●

●●●

●

●●

●

●●●●●

●●●●

●

●

●

●

●●●

●

●

●
●

●●

●●●●●●
●

●

●●

●

●

●●
●●●●●

●

●●●

●

●
●
●●

●

●●●●

●

●
●●

●

●
●●●
●
●●●●●●

●●

●

●

●●●●●
●●

●

●

●

●●●●●

●

●

●

●
●●
●

●

●●
●
●●
●●●●●●
●●●

●

●

●

●●

●

●

●
●

●

●●●●

●●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●
●●
●●

●

●

●

●

●
●●
●●
●
●

●

●

●

●

●

●●

●

●
●
●●●
●
●

●

●●

●

●●●
●●

●

●

●

●

●●
●●●●

●●

●

●

●●●
●
●
●
●●●

●
●●●

●

●
●
●
●●●●●
●
●●

●

●
●
●

●●
●●
●

●
●
●

●●
●

●

●●●●

●

●

●●

●●

●
●
●

●

●
●●●

●●

●

●

●

●

●

●

●●●

●

●

●●

●●●●●

●

●●●●●●
●●

●

●●

●

●

●

●
●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●
●

●●

●●
●

●
●

●●

●●

●

●

●●●●

●

●

●

●

●

●
●
●●

●

●

●●

●

●●●

●

●

●●●
●
●●

●

●
●
●
●●●●●

●

●

●

●●
●

●●●●●●●

●

●

●

●

●

●
●

●

●●●●

●

●

●

●

●

●●

●

●

●●●●●

●

●

●●●●

●

●●

●

●
●

●

●●●●

●

●●

●

●●

●

●●

●●

●●

●

●

●●●●●●
●

●

●

●
●
●

●

●

●●

●
●
●

●

●

●

●●●●●●
●

●

●

●

●

●
●●●●●●●●●●
●●

●

●

●●

●

●●●
●

●
●●●●
●

●●●●

●

●●

●

●●
●
●

●

●
●●
●

●

●

●●●
●

●

●

●

●

●

●

●
●

●
●
●●

●

●●

●

●

●●

●●●

●

●

●●●

●●●●●

●●●

●●●●●●●●●

●

●

●●

●●
●
●

●

●

●●

●

●●

●

●

●

●●●●●●●●●
●
●
●●●●●●●●●●●●●●●●●●●●●

●

●●●

●

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

●
●
●●●●
●
●

●●●●●●●●●●●●●●●●●●
●
●●●●●●●

●
●

●●●

●●●●●

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

●

●

●

●●●●●●●●●●●●●

●

●●●

●

●

●

●

●

●

●

●●

●

●●

●

●
●●●●●●●●●●●

●

●●●●●●●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●

●

●

●●●
●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●●

●●●●●●●●

●

●

●●●

●●●●●

●●

●●●●●●●●●●●●●

●●●

●●●●●●

●

●

●

●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●●●●

●

●●

●

●

●

●

●●●●●●

●

●

●

●
●

●

●●●●
●●●●●●
●

●

●

●●

●

●●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●

●●

●●●●●●●●●●●●●●●●●●●

●

●●●●

●●●

●

●●●●

●

●

●●●●

●
●

●●●●●●●●●●

●

●●

●●●●

●

●

●●●●

●

●●●●●●

●
●●

●

●

●●

●

●●●●●

●

●●●●●●●●

●●●●

●●

●●●●
●

●●
●
●●●

●

●●●●

●●

●●●

●

●●●●●●●●●●

●
●

●

●

●
●

●
●●

●●●

●

●●●

●

●●●

●

●

●●●●●

●

●●●

●

●●●

●

●●●

●

●●●

●
●

●

●

●●

●●●●●●●●●●●●●

●●●●

●

●●

●

●●●●●●●●●

●

●●●●●●●

●

●

●●●●●●●●

●

●●●●●●●●●●●●

●

●●●

●

●●●●●●●●●

●●

●●●●

●
●

●●●●●

●

●●●

●●●●●
●●

●

●●

●●

●●

●●

●
●●

●●●●●

●

●

●

●

●

●●●

●

●●●

●●

●

●●

●●

●
●
●

●

●

●

●
●●

●●●●

●

●●●

●●●●

●●●●●

●

●●

●●●●

●

●

●

●●

●

●

●●

●

●●●

●

●

●●

●

●

●●●●●●●●●

●

●

●●●●

●●●●

●

●●
●

●

●

●

●

●●

●●
●

●

●

●●●●
●
●

●

●

●

●

●

●

●●●

●●●

●

●

●

●

●

●

●●●

●

●

●●●●●

●
●

●●

●

●

●●

●

●●

●●●●●●

●●●●●●●●

●

●●●

●

●

●●

●●●

●
●

●

●●

●

●●●●

●●●●●

●

●●●●●●●

●

●●●●●●●●●●●

●●●●

●●●

●

●●●●

●

●●●●●●●●

●

●

●

●●●●

●

●●●●●
●
●
●

●●

●●●

●●●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●

●●●●

●●●

●

●●●●●●●●●●●
●
●

●

●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●

●

●●●

●

●

●

●●●●●●

●

●●●

●

●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●

●
●

●●●●●●●●●●●

●

●●●

●●

●●

●

●●●

●●

●●●●●●●●●●●●●●

●

●

●●●

●●●●●

●

●

●

●

●

●●●
●
●●●

●●

●

●

●

●
●
●

●

●

●

●

●●
●
●●

●

●

●●

●

●●●●●●

●

●
●●●●

●●●●●

●

●●●●●●●●●●●

●

●●●●●●●●●●●●

●

●●●

●

●●●●●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●

●●

●●●

●

●

●●

●●●●●

●

●●

●

●●

●

●●●●

●

●

●●●

●

●●●●●●

●

●●●●●●

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

●

●●●●●●●●●●●●●●●●●●●●●●●

●

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

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

●

●●●●●●●●●●●●●●●●

●●●●●

●●●●●

●●

●

●

●●●●

●●

●

●

●●●

●●●

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

●

●●●●●●

●

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

●

●
●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●●●

●●

●

●

●●●

●

●

●

●

●

●●●●●●
●●●●●

●

●●

●

●
●
●●●●
●
●●●●
●●

●

●
●●

●

●

●

●

●

●

●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●

●

●

●

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

●●

●

●

●
●●
●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●●●●●●

●
●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●●●●●●●●●●●●

●

●●●

●

●
●
●●●●●●●●●●●●●●●●
●●●●●●●●●

●

●●●●●●●●●

●
●

●●●●●●●●●
●

●●

●

●

●●●●●
●●●●●●

●●

●●●●●●●●●●●●●●●

●

●●

●●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●
●
●●
●

●

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

●

●●●●
●●●●

●

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

●

●●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●

●

●●
●
●●●●●●●●●

●

●

●

●

●

●

●●●
●
●●
●
●

●
●
●●●●

●●

●

●●●

●●●
●

●

●

●●
●

●●●
●●

●

●●

●●●●●●●●

●

●●

●●

●

●●●●
●●●●●●●●●●●●●●●●●●●●●
●
●
●

●

●
●
●●
●
●

●

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

●

●●●

●●●●●●●●●●●●●●

●●●

●

●

●
●

●●

●

●●

●●

●

●●●

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

●

●●●

●●

●

●

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

●

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

●

●●●●●●●●

●●

●●●●●●●●●

●●

●●

●●

●

●

●●●●●●●●●●●●●●●●
●●●●●●●

●

●●●●●●

●

●●●●

●

●●●

●●
●

●

●

●

●

●●

●
●

●●

●

●●

●

●

●●●

●●●

●

●

●●●

●●●

●

●●●●●●●●●●●●●

●●

●●●●●●●●●

●●

●

●

●

●

●●

●

●●●●●●●●●●●●●●●●

●●

●

●
●

●●●●●●●●●●●

●
●

●●●

●
●

●

●

●●●●

●

●

●

●●●●●●●●

●

●

●

●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

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

●

●●

●

●●

●

●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●

●●●●●●

●●●

●

●

●

●

●●●
●●

●

●●
●●●
●

●

●●●●●●●●●●

●●

●

●

●●●●●●●
●
●●●●●●

●●

●●●●●●

●

●
●

●

●
●
●
●
●●●●●

●

●●●●●●

●

●●●
●
●
●
●●●●

●

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

●
●

●●●●
●●●

●

●●●●●●

●

●●●●●●●

●

●●●
●
●

●

●

●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●

●

●●

●●

●

●

●●●●

●

●●●

●●●●

●●●

●●

●

●●●●●●●●●●●●●●

●●

●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●

●●

●

●

●●●●●●●●●●
●
●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●

●

●
●●●●

●

●●●●●●●●●●●●●●●●●●●
●
●●●●●

●●
●

●

●

●
●●●●●●●●●●●

●●

●

●●●

●●

●●●●●●●

●●●

●

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

●

●●●●●●●
●●●●●●●●●●●●●●●●●●●●

●

●
●

●●●●●

●

●●●●●●●

●●●●

●●●●●●

●

●●●●●●●●●●●●●●●●●●
●●●●

●

●●●●●●●●

●

●●●●●●●●●●●●●

●

●●●●

●

●●

●
●

●

●

●●●●●●●●●●

●●●●●●●●●●●

●●

●●

●●

●●●●

●

●●

●●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●●●●

●

●●

●

●

●

●
●●●●●●●●●●●

●●

●●●●●●●●●●●●●●

●

●●

●

●●●●●●●

●

●●●●●●●●

●

●●●●●●●

●

●

●

●

●

●●●●●●●

●●

●●
●
●●
●●●●●●
●●

●●●●

●●●●

●●●●

●

●●●

●●●

●●●●●●●●●●●●●●●●●●

●●

●●●●●●

●

●
●
●●●

●

●●

●

●●●●●●

●●
●●●●

●●●

●
●

●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●

●●

●●●

●

●

●
●●●

●●

●

●●

●●

●

●

●

●

●

●●●●●●●●

●

●●
●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●

●

●●●●●●

●

●●
●
●●●

●●●●●
●

●

●●●●●●●
●

●
●

●●
●●●●●●
●

●
●●●

●

●●●●●
●

●●

●●

●●●●●●●●●
●

●
●

●
●

●

●

●

●●

●

●

●

●
●
●

●●

●●●

●

●

●

●

●

●

●

● ●●●●●
●●●●●●●●●●

●

●

●
●●●●
●
●
●
●●

●

●

●
●

●

●
●

●

●●
●●● ●●●●●●

●

●
●

●

●

●●
●

●

●●●●●●●●●●●●●

●
●
●

●

●

●

●●●●●●●●●●●●●●
●●●

●

●

●

●

●
●●●●
●
●

●

●●

●

●
●
●

●
●
●

●

●●

●

●●●
●

●

●

●

●●●

●●

●

●

●

●●

●●●

●
●

●

●

●

●●●

●

●●●●●●●

●
●
●
●
●●
●●
●●

●

●

4

8

12

16

0 10 20 30
bp/1e+06

lo
gP

Chromosome 3 − 1_sf.2_18962573_14_12



●
●●

●●●●●
●●●●●●●●
●●●●

● ●●●

●

●●●●●●●●

●●

●●●●●●●●●●●●●●●●

●

●●●

●

●

●●
●

●
●

●

●

●

●●●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●
●●●●

●

●
●●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●●

●

●

●
●

●
●

●

●

●

●●●

●

●

●●
●

●

●

●

●

●

●●

●

●

●

●●

●●

●●

●

●●

●
●●

●●●

●●●

●

●●

●

●

●

●

●
●
●
●
●

●

●●●

●●●

●

●
●

●●●●●

●●●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●

●

●

●

●
●●

●

●

●

●●●●●
●●●

●●

●
●●

●●

●

●●
●

●

●

●

●
●●

●

●
●●●

●●

●

●

●●●

●

●

●

●

●●●

●

●●●●●●●●
●

●

●

●

●●

●

●●●
●
●

●

●

●

●

●
●●

●

●●●
●●
●●

●

●

●

●

●

●

●

●

●

●●
●●
●
●
●●●●●
●

●

●
●
●

●

●
●
●
●
●
●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●●●●●●●

●

●●
●

●

●

●

●
●
●
●
●
●

●

●●
●

●

●●
●

●

●

●

●

●

●●●

●

●

●

●

●

●

●
●

●

●

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

●●●●

●

●

●●

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

●●●●●●●●●●●●●●●●●●●●●●

●

●

●●●●●●●●

●

●●●●●●

●

●

●

●
●

●●
●●

●

●●●
●●●

●

●●

●

●

●

●●●●

●

●
●

●

●

●

●

●

●●
●
●

●
●

●

●
●

●

●
●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●●

●

●● ●●
●

●

●
●

●

●

●

●

●

●●●●

●

●

●
●

●●

●●

●

●

●

●

● ●

●

●

●●

●

●

●

●
●●●●

●

●

●

●
●

●
●

●●
●

4

6

8

10

0 10 20 30
bp/1e+06

lo
gP

Chromosome 4 − 1_sf.2_18962573_14_12



●●●●●●●
●● ●

●

● ●

●●●

●

●

●
●
●

●●

●

●

● ●

●●●●●●●●●●●●●●
●

●
●

●
●●●●
●●

●

●●●●
●
●●●●

●●

●●●●●●

●

●
●
●●

●

●●●●●●●

●
●

●●
●

●

●

●

●●

●

●●●

●

●

●

●●
●●
●
●●●●●●●●●●

●●●

●●●●

●

●
●

●
●●
●●●
●
●●●●●●●●●
●●

●●●
●

●●

●●●●●●●●●

●

●●

●●

●

●

●

●

●

●

●●●●
●●●

●

●

●

●●

●

●

●●
●
●●
●●●

●

●●●●●

●

●●●●●●●●

●

●

●

●

●●●●●

●

●

●

●

●

●●●●

●
●●

●

●●

●

●●●●●●●●
●

●

●●●●●

●

● ●● ● ●●
●

●

●●●●●
●●●●●

●

●●●●●

●●

●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●

●

●

●

●

●

●●

●

●

●●●●

●

●

●
●●●
●

●

●●●●●●●
●
●●

●

●

●●

●●●
●
●

●

●

●●●

●

●

●

●●●●●●●●●●●●●
●●●●●●●●●●●

●
●
●●
●●●●●●

●

●●

●●●●●●●

●

●

●●

●

●●●●●
●●

●
●

●

●●●●

●●
●

●

●●
●

●

●
●

●●
●●●

●

●
●

●●●●●
●
●

●

●●

●

●

●●

●●

●●●●●

●

●

●●

●●

●

●
●
●
●

●●

●●

●●

●

●●

●
●
●●

● ●●●●●

●

●●●

●

●●
●

●

●

●

●●
●
●
●

●

● ●●●●
●

●

●●

●

●●

●

●●●●●●●

● ●

●●●

●

●●

●

●

●●

●

●

●

●
●●

●

●
●

●●●●
●

●

●●

●

●●●●

●

●

●●

●

●

●●●●●●●●●

●

●

●

●

●●●●●●●

●●

●

●

●

●

●

●
●
●

●●

●

●

●

●
●
●
●

●●●●

●

●●

●●

●●

●

●●●

●●
●

●

●●

●

●

●

●

●

●

●
●
●●
●

●●
●
●

●

●

●

●

●●●●●●

●●●

●

●
●●

●
●
●

●
●
●

●

●
●

●

●
●●
●●
●

●●

●

●

●

●

●

●

●

●●●●

●

●●

●

●
●

●

●

●
●
●

●
●
●

●

●

●

●●●

●
●

●

●

●
●

●●●
●
●●●●●

●

●
●●●●

●●

●●●

●●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●
●● ●● ●

●

●

●

●
●●●
●

●

●●●

●

●

●

●
●

●
●

●

●●
●

●●
●
●

●●●●●

●●●

●

●
●●●

●●

●
●
●●●

●

●

●

●

●

●
●
●
●●

●

●●
●●●

●

●

●
●●
●●
●

●

●

●●
●
● ●

●

●

●●

●●●

●●●●●●

●

●

●

●

●
●

●

●
●●

●

●
●●●●●●●●
● ●

●
●
●
●
●●●

●●●

●

●

●●●●

●

●

●●●●●●●●

●

●

●

●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●

●

●
●●

●

● ●●
●
●●●●

●

●

●● ●
●

●

●●●

●●●

●

4

8

12

16

0 10 20 30
bp/1e+06

lo
gP

Chromosome 5 − 1_sf.2_18962573_14_12


