
Additional file 2: Appendix 2

Maize CNV Detection Results

●
●
●

●

●

●
●●

●

●

●

●
●

●
●●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●
●●
●●

●

●●

●

●●

●

●

●

●

●
●

●
●

●

●●●

●
●

●
●

●

●
●
●
●

●

●

●●

●

●
●

●●

●

●●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●
●
●

●

●

●

●
●
●

●
●

●

●

●
●

●

●

●

●

●●●●●

●●

●
●

●

●

●

●●

●

●●

●●

●

●

●

●
●

●

●

●

●

●
●

●
●

●
●
●

●

●

●

●

●

●●
●

●

●

●
●

●

●

●●●
●

●

●●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●
●

●
●
●

●

●

●
●●●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●●

●

●

●●

●

●

●

●
●
●●

●

●

●

●

●●●

●

●

●

●

●
●

●
●●

●

●●

●●

●●

●

●
●
●
●
●

●
●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●●

●

●

●

●

●
●

●
●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●●
●
●●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●
●●

●
●

●

●
●

●
●●

●

●●

●

●

●

●

●●
●●
●

●

●

●

●

●

●
●●
●●●

●

●

●●●

●

●

●

●●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●
●

●

●

●

●
●
●

●
●
●●●

●
●

●
●
●

●●●
●
●●

●

●

●●
●

●●

●

●
●

●●
●
●

●
●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●●

●
●

●

●
●

●

●

●
●

●●

●

●

●
●

●

●
●

●

●

●●
●

●

●●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●
●●

●

●●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●●

●
●

●
●

●

●

●

●

●

●

●
●

●
●●
●
●

●●

●

●

●
●
●
●

●

●

●●

●
●
●●

●

●

●

●

●●
●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●●

●
●

●

●

●

●●

●

●●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●
●

●
●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●●
●●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●●●

●

●

●

●

●
●

●●

●

●

●

●●
●

●

●

●●
●
●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●●●

●

●

●
●

●●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●
●
●

●

●●●
●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●
●

●

●

●
●

●

●

●

●
●

●

●
●

●

●
●
●
●

●

●

●●
●
●

●
●

●

●

●

●●

●

●

●
●

●

●

●
●

●

●

●●

●

●
●

●

●

●●●

●
●
●

●
●

●
●
●

●

●
●

●

●

●

●
●

●

●

●
●

●

●●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●
●

●●

●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●
●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●●

●

●

●
●●

●

●
●

●

●

●
●

●

●

●

●
●

●●

●

●

●

●●●
●

●

●

●●

●

●●

●

●

●

●
●
●
●

●

●

●

●

●

●●

●
●

●

●

●●

●

●

●

●

●

●

●●●
●

●●

●●

●●

●

●

●

●

●

●

●

●

●
●
●

●

●
●

●●

●

●●
●

●

●●
●

●

●

●●

●
●

●

●
●

●●

●

●

●

●

●●
●

●●
●●

●

●

●

●

●
●●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●●

●
●

●

●

●

●

●

●

●

●
●
●●●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●

●

●

●

●●

●
●
●
●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●●

●

●

●

●
●●

●

●●

●●
●

●

●●
●
●
●

●

●
●
●

●

●

●●

●

●

●

●

●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●
●

●

●
●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●
●
●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●●

●

●●

●

●●

●

●
●
●
●

●

●
●●

●

●●

●

●
●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●●●●

●●

●

●

●

●

●

●●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●●
●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●●

●
●

●

●

●

● ●●●

●●

●

●
●

●●

●●

●

●

●●

●●

●

●●
●

●

●

●
●●

●

●●
●

●

●

●

●

●

●

●

●●

●

●
●●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●●

●

●
●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●
●

●

●

●

●

●

●●

●
●

●

●

●

●
●

●

●

●

●●

●
●

●

●

●

●

●

●

●●●

●

●

●
●

●●
●

●

●

●

●

●●

●

●●●●

●

●

●

●

●
●

●

●

●

●●
●

●

●

●●

●

●

●

●
●

●

●

●

●●
●●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●

●
●

●

●
●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●●●●
●●

●●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●●

●

●

●

●●●

●

●
●●
●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●●

●
●

●●

●

●

●
●

●
●
●
●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●●

●

●
●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●●

●
●

●

●

●

●

●

●

●
●●
●

●

●
●

●

●
●

●
●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●

●

●

●

●
●

●
●●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●●

●●

●

●

●
●
●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●
●●

●

●

●●

●●
●

●

●

●

●

●●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●●

●

●●

●

●

●

●

●
●

●
●

●

●

●●

●

●

●

●●

●

●

●●

●
●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●

●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●
●

●●

●

●●

●

●
●

●

●
●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●●●

●

●

●

●

●
●
●

●

●

●●

●

●

●●●

●

●

●

●

●

●●

●●

●

●

●

●

●
●

●●
●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●●

●

●

●

●

●●

●

●●

●

●
●

●

●

●
●
●

●

●

●

●
●
●
●

●

●

●

●

●

●

●

●
●

●

●●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●●●

●

●

●
●●

●

●

●

●
●

●

●●

●

●●

●

●

●

●

●

●
●
●

●

●

●

●

●
●●

●
●

●

●

●

●
●
●

●
●●
●

●
●

●

●
●
●
●

●

●

●

●

●
●
●

●

●

●

●
●

●

●

●●

●●
●

●
●

●●

●

●

●

●

●

●
●
●

●
●

●

●

●

●

●

●

●
●

●

●
●●●

●●●●

●

●

●●

●

●

●

●

●

●

●
●

●
●

●●
●●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●
●
●

●

●

●

●

●

●

●
●
●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●
●●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●●

●

●
●
●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●
●

●
●●

●

●

●
●

●

●

●●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●●●

●●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●●
●●

●●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●
●

●

●

●
●

●

●●●

●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●●
●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●●

●●

●

●

●

●
●●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●
●
●
●

●
●
●

●
●●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●
●
●

●

●

●

●●

●●●

●

●
●

●
●

●

●

●

●

●
●●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●
●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●●

●

●

●
●●

●

●
●
●

●

●

●

●

●

●
●

●

●

●

●
●

●
●●
●

●

●

●
●

●

●
●
●
●

●

●

●

●●

●

●

●

●

●●

●

●

●
●

●
●

●

●

●

●●

●

●

●

●●
●

●

●
●
●

●

●

●●
●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●●
●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●●

●
●
●
●

●

●●

●

●

●

●●●●

●
●

●

●
●

●

●

●
●
●

●

●●

●●

●

●

●

●

●

●

●

●●

●

●
●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●
●●

●

●
●

●

●
●●
●

●
●

●

●

●

●

●

●

●
●●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●
●●

●

●

●

●

●

●
●
●

●
●●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●
●

●

●
●

●
●

●

●

●

●
●

●
●●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●
●

●●

●

●

●

●

●

●
●

●
●

●

●●
●
●●●

●

●

●

●

●●●●●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●●

●
●

●

●

●

●

●●●●
●

●

●

●●●

●

●
●

●

●
●
●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●●
●

●

●
●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●
●

●

●
●

●

●

●
●
●

●
●

●

●●

●

●●

●
●

●●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●
●●●

●

●

●
●

●

●●
●

●

●

●

●

●

●●

●
●

●

●

●●
●

●

●

●

●

●●

●
●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●●

●

●

●
●

●
●

●

●
●

●

●

●●●

●
●●
●

●●

●

●

●

●
●

●

●

●

●●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

●●

●
●
●
●

●

●

●
●●

●

●

●●
●
●
●

●

●

●●
●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●

●
●●

●

●

●

●
●

●

●●

●

chromosome 1

physical position (Mb)

lo
g(

M
o1

7 
/ (

c0
*B

73
))

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

−6

−4

−2

0

2

●

●●
●

●

● ●

●

●
●
●
●
●

●

●
●
●●

●

●

●
●

●
●●

●

●

●

●

●●●●●●

●
●●

●●
●

●

●
●

●

●

●
●
●

●

●

●

●

●

●
●●●●

●

●

●●●●

●
●

●
●●

●

●●

●

●
●
●●
●

●

●

●

●

●

●

●●●●●●●

●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●
●●

●

●

●

●

●

●

●●

●

●●

●

●

●
●
●

●

●●

●
●

●●

●
●●
●

●

●

●

●
●
●●

●
●

●

●

●
●

●●

●
●
●
●

●●

●

●
●

●

●

●

●

●
●

●
●

●●
●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●
●
●●

●

●

●
●

●

●

●●
●

●

●

●

●
●
●

●
●●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●●
●

●

●
●

●

●

●●

●

●

●

●

●
●●

●●

●

●●●

●
●

●

●
●

●

●●●

●●
●

●

●

●
●
●

●
●

●●●

●

●

●

●●

●

●

●

●

●
●● ●

●

●

●

●
●

●

●
●

●
●

●

●●

●

●

●●

●

●

●

●●

●

●
●
●

●

●

●

●
●

●●
●

●

●

●●
●

●

●

●

●●

●

●●●
●●

● ●●

●

●●●

●

●

●

●

●

●●

●
●●

●

●

●●

●
●

●
●

●
●
●
●●
●
●

●
●

●

●

●

●

●
●
●

●

●
●
●
●

●

●

●
●
●

●

●

●

●
●
●
●

●●●

●

●
●

●

●

●
●

●
●

●●

●

●
●

●
●

●

●

●
●
●●

●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●
●

●
●

●

●
●

●

●

●●
●

●

●
●
●
●

●

●

●

●

●

●
●

●

●

●

●●
●●●

●

●

●

●●
●

●

●

●

●

●
●

●

●●

●

●

●●

●

●

●

●

●
●●

●
●

●

●

●

●

●
●

●●

●
●
●●
●

●

●

●●
●

●

●
●●

●

●

●

●

●
●
●

●●●

●

●
●

●

●●

●

●

●

●●
●
●

●
●
●
●

●

●●
●
●

●

●

●
●

●

●●

●●

●

●
●●

●

●
●
●

●

●

●

●
●●

●
●●

●●

●

●
●

●
●
●

●●

●

●●
●

●

●

●

●

●

●
●
●
●

●
●

●●

●
●●

●●●
●

●

●

●●
●●

●

●
●

●

●

●

●●

●

●
●

●
●

●●

●

●

●

●
●

●

●●
●●

●

●
●

●

●

●

●

●
●●

●
●

●

●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●●
●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●
●

●
●

●

●

●
●●●

●

●●

●

●

●

●

●

●●●

●

●

●

●

●

●
●
●●
●
●

●●

●

●

●

●

●
●

●

●

●●
●

●

●
●

●

●

●●

●

●
●

●●●
●

●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●
●
●

●

●
●
●
●

●

●

●

●●●●
●●●●

●

●
●
●
●
●●
●

●●

●●

●

●●●

●
●●●
●
●
●●
●●

●
●●

●

●

●

●●●
●●

●

●
●

●●

●
●

●

●

●
●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●●
●

●
●

●

●●

●

●
●
●●●●
●●●

●●
●

●

●

●
●

●
●
●
●

●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●●

●●
●●
●

●

●

●

●●

●●

●●
●
●
●
●

●

●

●●
●

●

●

●
●●●
●

●

●
●

●

●●●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●
●

●

●

●

●

●●
●

●

●
●
●●

●

●
●●
●

●

●

●●

●●

●
●
●

●

●
●

●
●

●●
●
●

●

●

●

●●●
●

●

●

●●
●

●

●

●

●

●

●
●

●●●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●●

●
●

●

●
●

●

●

●

●

●

●

●●
●●
●

●

●

●

●

●
●

●

●

●

●
●
●
●

●●

●

●
●
●

●

●

●

●

●

●
●

●
●●

●
●

●

●

●

●

●

●●

●

●
●

●●
●

●
●

●●

●●

●

●

●

●●
●

●

●

●●
●

●

●

●
●
●

●

●
●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●
●
●●
●●

●●

●
●

●
●

●●●
●

●●
●

●

●

●
●

●

●
●
●
●

●

●●
●

●

●●

●

●

●●

●

●

●

●●●
●
●

●

●●

●

●

●

●

●

●●●
●
●

●

●

●
●

●

●
●
●

●

●
●

●●
●

●
●
●

●

●

●

●
●

●

●

●

●
●

●

●
●

●
●

●
●

●
● ●●

●

●
●

● ●

●

●

●●

●

●
●

●●
●

●

●

●

●
●●

●
●

●
●

●

●●

●
●

●●●

●
●

●
●●
●●
●

●

●

●

●

●

●

●

●
●●
●

●

●

●
●

●

●

●
●

●
●
●

●
●
●
●●

●

●●

●
●

●

●●

●

●
●

●
●
●

●

●

●●

●
●
●

●

●

●

●

●

●

●

●

●●

●

●

●●

●●

●

●●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●
●
●
●

●

●

●

●

●
●

●
●

●

●●

●
●

●

●●

●

●
●

●
●●

●

●

●

●

●
●
●
●

●
●●
●
●

●

●●

●

● ●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●
●

●

●●●
●
●
●

●
●

●●

●●

●

●

●
●

●

●
●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●
●
●

●

●
●

●
●●●
●

●
●

●

●

●●●

●

●

●
●
●●

●

●

●
●

●

●
●

●

●
●

●

●●
●

●

●

●
●

●
●

●

●●●

●

●

●●

●

●●

●

●
●

●

●

●

●●
●
●
●●
●

●
●
●

●

●
●●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●●
●

●

●

●●
●

●●

●●
●

●

●

●
●
●●

●

●●

●

●

●
●●

●●

●

●

●

●
●●●

●
●
●

●
●
●

●

●
●

●
●

●

●

●●

●

●

●
●

●

●

●

●

●

●●
●
●

●

●●
●

●

●

●
●

●

●

●
●

●

●

●

●

● ●
●
●

●
●
●
●

●

●
●●

●

●

●

●●

●

●
●
●●
●

●

●

●●●

●

●

●

●●
●
●

●

● ●

●
●

●
●

●

●

●
●

●

●

●

●●
●

●

●
●
●

●

●

●
●

●
●●

●

●

●
●

●●

●
●

●
●

●

●

●

●
●

●
●

●●●

●

●
●

●
●

●

●
●●
●
●
●●●

●
●

●

●

●

●

●

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

●

●●

●

●

●

●

●
●

●●

●
●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●●

●

●
●

●

●

●
●

●
●

●
●

●
●

●

●

●

●

●
●

●

●

●

●
●

●
●
●
●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●

●●

●

●

●
●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●
●
●

●
●

●

●

●●

●

●

●

●

●

●●

●
●

●
●

●

●

●●

●

●

●

●

●

●
●
●

●
●

●

●●

●

●
●
●
●

●

●

●

●

●
●

●

●
●

●
●

●

●
●
●

●

●

●

●

●

●

●

●

●
●●

●●

●

●

●●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●
●

●
●●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●
●●
●

●
●
●

●

●

●

●●
●

●

●

●

●●
●
●

●

●
●
●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●
●●

●

●

●

●
●

●
●
●

●

●

●

●

●
●

●●

●

●

●
●●

●

●

●
●
●●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●
●

●
●

●

●
●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●
●

●●

●
●

●

●

●●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●
●

●

●
●
●

●

●
●
●
●
●●●

●●

●
●

●

●

●

●
●

●

●

●

●

●

●●

●
●

●

●

●
●●

●

●
●

●

●

●

●

●

●

●

●
●
●●

●

●

●
●

●

●
●

●

●●
●

●

●

●

●

●●●●

●

●

●
●

●

●
●

●●

●
●

●

●

●

●
●

●

●
●
●

●

●
●

●●

●

●

●

●

●

●

●
●

●●

●●

●

●

●

●

●●
●

●

●
●

●

●

●

●

●●

●

●

●●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●
●

●

●●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●●

●

●

●●●

●

●

●●●

●

●

●

●
●
●●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●
●

●

●

●●

●

●●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●
●●

●

●●

●●

●

●

●●●

●

●

●

●

●

●●

●

●

●●

●

●
●●

●●

●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●●

●

●

●
●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●●

●
●
●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●●
●
●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●●●●

●

●

●
●
●

●

●

●
●

●

●

●
●

●
●

●

●
●

●

●

●●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●●
●
●

●

●

●
●

●

●●

●

●

●●
●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●
●

●●

●

●
●
●

●

●

●
●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●
●
●

●
●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●
●

●
●
●●
●

●●

●

●
●

●

●
●

●

●
●

●

●●

●
●●

●

●

●

●
●

●

●●

●

●

●
●

●●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●
●

●

●

●

●

●●●

●
●

●

●

●

●●
●●

●●

●

●●

●

●

●
●

●

●

●

●●●

●

●

●
●

●

●

●●

●
●

●

●
●

●

●

●
●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●●
●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●●

●●
●
●

●

●
●

●●

●

●

●

●●●

●

●●

●

●●

●

●

●

●

●

●

●

●
●

●

●●●
●●

●
●

●

●●

●●

●

●

●

●

●

●

●

●

●

●●
●
●
●●
●

●●●

●

●
●
●
●

●

●
●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●
●●
●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●●

●

●
●

●●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●●

●●

●●

●●

●●
●●
●●

●
●●

●

●●●

●

●
●

●
●●

●

●

●

●

●

●

●

●
●

●●

●

●

●●
●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●●
●

●
●

●

●
●●

●

●
●
●

●

●

●

●

●

●
●

●

●●

●

●

●

●●
●

●
●

●
●

●

●●●

●

●
●

●
●●

●

●

●

●

●●

●

●

●

●●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●●

●

●

●

●
●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●●
●

●

●

●

●

●●●

●

●

●
●

●

●

●

●

●

●

●

●●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●

●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●
●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●

●

●

●

●

●

●●

●

●●

●●

●

●
●●●

●

● ●

●

●

●

●●

●
●●

●
●

●
●

●●
●

●

●

●●

●

●

●

●

●

●

●
●●

●

●

●
●●

●

●●

●

●

●

●

●●

●

●●

●●

●●

●

●●

●

●

●

●

●

●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●●●
●●

●

●

●

●

●●

●●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●●

●

●

●

●

●●

●

●

●

●

●

●
●●

●

●

●
●
●

●

●

●

●

●

●

●

●

●●

●
●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●
●

●

●

●

●

●

●●
●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●
●
●●●
●
●
●

●

●

●

●

●

●

●

●●●●

●

●

●
●

●
●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●
●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●●●

●
●

●

●
●

●

●
●
●

●
●
●

●

●

●
●●

●●●

●

●

●

●●

●

●●

●

●

●
●
●
●●

●

●

●
●

●

●
●●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●●

●
●

●
●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●
●●

●

●
●

●

●

●

●

●●

●
●

●
●

●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●●
●
●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●
●
●

●

●

●

●

●

●●

●
●

●●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●
●

●

●

●●

●
●

●

●●

●

●
●
●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●
●●●

●

●
●

●
●

●

●

●

●●●
●●

●

●

●

●
●

●
●●

●

●

●
●●

●●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●
●

●

●

●
●

●
●

●

●

●

●
●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●
●
●
●

●

●

●
●
●

●

●
●

●

●
●

●

●

●

●

●

●●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●

●
●
●

●

●

●

●●

●
●●

●
●

●

●

●

●●

●

●
●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●●●

●

●
●●●
●●

●

●

●●
●

●

●

●

●

●

●●

●

●●

●
●

●●●

●
●

●

●●

●●

●

●

●

●

●

●

●

●
●
●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●●

●

●

●

●●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●
●
●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●
●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●●

●●
●

●

●

●

●
●●

●

●

●●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●
●
●
●●

●
●

●

●
●

●

●

●●

●

●

●

●
●●

●

●

●

●●

●

●

●
●

●
●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●
●

●
●●●

●
●
●

●●

●

●

●

●

●

●
●●

●

●
●
●●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●
●

●
●
●●

●

●
●

●

●●

●

●

●

●

●

●

●

●
●

●
●

●

●

chromosome 2

physical position (Mb)

lo
g(

M
o1

7 
/ (

c0
*B

73
))

0 20 40 60 80 100 120 140 160 180 200 220 240

−6

−4

−2

0

2
●●

●●

●

●

●●

●

●

●

●

●

●

● ●

●

●

●

●●

●●

●

●
●
●

●

●

●

●

●●●
●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●
●
●

●●

●
●

●

●
●

●●
●
●●

●●

●
●
●●

●●

●
●

●
●

●
●

●●

●

●

●
●

●

●

●

●
●

●

●●

●

●
●
●

●

●

●

●

●

●

●
●
●
●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●●

●
●

●

●

●

●

●

●

●

●
●

●●

●

●
●

●

●
●
●
●

●
●

●

●
●

●●

●

●

●

●●

●
●

●●●

●

●
●

●●

● ●

●

●
●

●
●

●

●

●

●●●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●●
●
●
●
●

●●

●

●

●
●
●

●

●

●

●
●
●●
●●●

●

●

●

●

●

●

●●●

●

●

●
●
●●

●

●●
●

●

●

●

●

●

●
●

●
●

●

●
●●●●

●●

●●

●●

●

●
●

●

●●
●

●

●

●

●
●
●

●●

●
●
●●
●
●
●

●

●

●
●●

●

●●●

●●
●

●●

●

●

●
●

●

●●

●
●

●

●●

●

●

●
●
●●

●●●●

●

●●●●

●

●
●●

●

●

●●

●

●
●●

●
●
●

●

●

●

●

●

●

●

●

●

●
●

●
●●

●

●

●●

●

●
●
●●

●

●

●●
●●
●
●
●●
●●
●

●

●

●
●

●

●

●
●

●

●●●
●

●

●●

●

●●

●
●

●
●

●

●

●

●

●●

●●●●●

●●
●●

●

●
●●

●

●

●

●

●●●
●

●●●

●

●

●●

●

●

●●

●
●

●
●

●
●●

●

●●●
●

●●
●

●

●●
●

●
●●●

●

●
●

●
●

●●●

●

● ●

●●

●
●●

●

●

●
●

●

●●●

●

●
●
●

●

●

●
●
●
●

●
●
●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●●
●

●
●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●●●
●

●
●

●
●
●

●

●

●

●

●

●

●

●●●

●

●●

●
●

●

●
●●●
●

●

●

●
●

●●

●

●

●

●●

●●
●
●
●●

●

●

●

●

●●●

●

●●

●

●

●

●●
●
●

●
●●
●●
●

●

●●

●
●

●

●
●
●
●

●

●

●
●

●
●●
●

●

●
●
●●

●

●
●
●●

●

●

●

●●●●
●
●
●●
●

●

●

●

●

●

●
●
●

●

●●
●
●

●
●
●

●●●

●

●●

●

●
●

●
●

●
●

●●●

●

●●
●

●
●
●
●
●

●

●
●
●
●

●

●●
●

●

●
●

●

●
●

●

●
●

●
●
●

●

●
●

●
●

●●
●●

●●
●

●

●

●

●

●

●

●

●
●
●
●
●●

●●
●

●●
●
●
●
●
●
●
●●

●●
●

●●●
●

●

●

●

●

●

●

●

●

●

●
●

●●
●
●

●

●
●●
●

●
●
●●
●
●

●
●
●

●●

●

●

●

●●
●

●
●●
●●
●

●

●

●

●

●
●

●●
●
●

●●

●

●

●

●

●●

●
●
●

●

●
●●
●

●
●

●

●

●

●●

●

●

●
●

●●
●

●
●

●

●

●
●
●
●
●

●●

●
●

●

●●

●
●
●
●

●

●
●●
●

●

●●

●
●

●
●

●●

●

●

●

●
●
●
●●
●
●

●

●●

●●

●
●●

●
●●

●

●

●

●

●●

●●

●

●

●
●

●
●●●

●
●

●

●●
●
●●
●
●●●
●●

●

●●●

●●

●

●

●

●
●●
●

●

●●●
●●●●
●

●

●●

●

●●

●

●

●

●

●

●●

●

●
●

●
●
●

●

●

●●

●●

●●

●

●

●

●

●

●

●

●
●●
●

●

●
●

●

●

●
●

●
●●●
●

●

●
●

●
●

●
●

●

●

●

●

●
●●
●●

●
●
●

●

●●

●●●

●

●

●

●

●

●

●● ●●
●●●

●
●

●

●
●●

●

●●
●

●

●
●
●

●

●●●●

●●
●●

●
●●

●●
●

●

●

●

●

●●●

●

●

●

●

●

●●●●

●

●

●

●

●
●●

●●

●

●

●

●

●●●

●
●
●

●
●

●
●

●●
●
●●
●

●

●●●

●
●
●●

●

●

●
●

●

●

●

●
●

●

●

●
●
●●
●

●

●

●

●●●

●

●

●

●

●

●●
●

●

●

●

●

●●

●

●

●●

●

●
●
●●
●
●

●
●

●

●
●

●

●

●

●●●●
●●●

●

●●
●

●
●

●

●
●●
●

●●
●

●
●
●●●

●
●●

●

●
●
●

●

●

●
●
●
●
●

●●●
●

●

●

●

●
●
●

●

●
●

●

●

●

●

●
●

●
●

●

●

●●

●

●
●

●

●
●

●●

●●●

●

●●
●

●
●

●
●●

●

●
●
●
●
●
●
●

●
●
●

●

●

●
●
●

●

●

●●
●

●
●

●

●

●●●
●

●
●

●

●

●
●
●

●

●

●

●

●

●
●
●
●

●

●

●●●
●

●
●

●●

●

●

●

●
●

●
●●

●
●

●
●

●
●

●

●

●

●●●

●
●
●
● ●

●●
●

●
●

●●

●

●

●

●

●

●

● ●

●

●
●

●
●

●

●●

●●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

● ●

●
●

●●●

●
●
●●

●

●

●
●
●●

●●

●
●

●

●

●

●
●●
●

●
●
●●

●

● ●●

●

●

●

●●

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

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●●
●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●

●

●

●●

●

●

●

●●

●

●

●

●

●
●
●

●

●

●
●
●

●
●
●
●

●

●
●●
●

●
●

●

●●●

●

●●

●

●●

●
●●●

●

●

●

●●
●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●
●
●

●

●

●

●
●

●
●

●

●

●

●

●●

●
●

●

●
●

●

●
●

●

●

●

●

●●

●

●
●
●
●
●

●

●

●●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●●

●

●

●

●

●

●

●

●

●
●
●

●

●
●

●●

●●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●●

●

●
●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●●
●●

●

●

●

●

●

●
●

●●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●
●

●

●
●●

●

●

●●

●

●
●

●●

●

●

●

●

●

●

●
●

●●

●

●

●

●●

●

●

●●
●

●●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●
●

●●●
●

●●

●

●

●

●

●

●●

●●
●
●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●●●

●

●

●

●

●

●
●
●●

●●

●

●●

●

●

●

●

●

●●

●●●●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●
●

●

●●

●

●

●

●

●
●
●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●●

●

●●

●
●

●

●

●

●

●

●

●
●
●
●

●

●

●

●
●●

●●

●

●
●

●

●

●

●

●

●

●●

●

●

●
●●●
●●

●

●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●
●

●

●
●
●
●●

●

●

●

●

●
●

●
●

●

●
●
●

●●
●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●●

●

●

●

●

●●

●
●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●
●

●●

●

●
●●

●

●
●

●

●

●

●

●●●

●
●

●

●

●●

●
●

●●
●

●

●
●

●●

●●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●
●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●●●

●

●

●
●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●
●
●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●
●
●

●

●

●
●

●

●●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●
●

●
●●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●
●
●
●

●
●

●

●

●
●

●

●

●
●
●

●

●

●

●

●

●

●

●
●
●●

●

●

●●

●●

●

●
●

●

●

●

●
●
●

●

●

●
●
●

●●

●

●

●

●

●
●
●●

●

●
●

●

●

●●

●

●

●

●

●
●●●●

●
●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●●

●

●

●●

●
●

●
●

●●

●●●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●●
●

●

●

●●

●

●

●

●

●

●

●●
●

●

●●
●

●

●

●

●

●

●

●●
●

●●

●●
●

●

●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●●

●

●

●●

●

●●

●

●
●

●

●
●●
●

●

●
●

●
●
●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●
●

●

●
●
●

●●

●

●

●
●

●

●

●
●

●●●
●

●

●

●

●

●

●

●

●●

●●

●

●

●
●●

●

●

●

●

●
●●

●●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●●●●

●●

●

●

●

●

●

●

●
●●

●

●●

●

●

●
●
●
●

●
●

●

●

●

●
●

●

●

●

●

●
●
●
●
●
●

●

●

●

●

●
●

●

●●
●

●

●

●

●

●

●

●
●
●

●

●

●

●

●●
●

●
●
●
●

●
●

●●
●
●

●●

●

●

●
●

●

●●

●

●

●
●
●

●

●●

●
●
●●
● ●

●

●

●

●

●●
●
●
●

●

●●●

●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●
●

●

●●
●

●

●

●

●

●

●

●

●●●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●●
●

●

●

●

●

●

●●

●

●
●

●

●
●

●●

●

●

●

●

●

●

●
●

●

●
●

●●

●

●

●

●
●●

●

●

●●

●
●

●

●●
●
●

●

●●

●

●

●

●

●●

●

●

●

●
●

●

●
●
●

●

●

●

●

●●●

●
●

●
●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●

●
●

●

●

●
●

●

●
●

●

●
●

●
●

●

●

●●
●

●

●●

●●

●
●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●●

●

●

●

●
●●

●

●

●

●

●

●
●●

●

●

●
●
●
●

●●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●●

●

●

●

●●
●

●

●
●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●●

●

●

●●

●
●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●●
●

●●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●
●
●●●
●

●

●

●●●
●
●

●

●●

●

●
●

●

●

●

●
●●

●
●

●

●

●
●

●

●●●
●

●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●
●
●

●

●
●

●

●

●

●
●

●

●

●
●
●

●

●

●

●
●

●

●

●

●
●

●
●●

●●

●

●

●●

●

●

●●

●
●●

●

●

●

●

●
●

●●

●●
●

●

●
●●●

●

●

●
●

●

●
●

●

●

●
●
●

●

●●

●

●

●●●

●

●
●●●

●

●

●

●

●

●
●

●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●
●●

●

●
●
●

●
●

●

●

●

●

●●
●

●

●

●
●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●
●

●

●
●

●

●

●

●
●

●●

●

●
●

●

●●

●

●

●

●
●

●

●

●

●
●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●●

●●

●

●

●

●
●

●
●

●●

●

●●
●
●
●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●

●

●

●

●

●●
●
●
●

●

●●

●

●

●●
●

●

●

●

●

●

●

●
●●●●

●

●

●

●

●

●

●

●

●●●

●
●
●

●●

●

●

●
●

●

●
●

●

●

●

●

●

●

●●

●
●

●

●
●

●

●●

●

●

●
●

●
●

●●

●

●

●

●

●

●

●
●●
●●

●

●

●

●
●●
●
●

●

●
●●●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●
●

●

●●

●

●●

●

●

●

●●

●

●●

●

●

●

●

●

●

●
●

●

●
●
●
●

●

●
●

●
●
●

●
●

●

●

●

●

●

●
●

●●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●
●

●

●
●●
●

●
●

●

●

●

●

●

●

●

●
●
●

●

●●

●

●

●

●

●

●●

●

●

●
●
●●

●

●

●

●

●

●

●
●

●

●

●●

●
●●●

●

●

●
●●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●●

●
●

●

●

●
●

●

●
●

●
●

●

●●

●●

●

●●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●●

●

●
●

●

●●
●

●
●

●
●

●

●
●

●

●

●●

●

●
●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●●

●

●●

●

●●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●●

●

●

●

●

●
●

●●
●

●

●

●

●●
●

●

●

●

chromosome 3

physical position (Mb)

lo
g(

M
o1

7 
/ (

c0
*B

73
))

0 20 40 60 80 100 120 140 160 180 200 220

−6

−4

−2

0

2

●

●

●

●

●

●●

●

●
●
●

●

●●

●

●

●

●
●

●

●

●
●

●
●

●
●●

●
●

●

●

●●
●
●

●

●

●

●

●●
●
●

●

●

●

●
●

●

●
●

●

●●

●●
●

●

●
●
●
●

●
●

●

●

●
●●

●

●

●

●

●

●

●
●
●
●●

●
●
●

●
●

●

●
●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●●
●

●

●

●

●●

●

●

●

●

●

●
●
●

●

●
●●

●

●

●

●

●

●

●●
●

●

●

●●

●

●

●

●
●
●

●

●

●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●
●
●

●
●

●

●
●
●
●
●
●
●

●●

●

●
●
●●

●

●

●

●
●
●●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●
●

●
●

●
●

●

●

●

●
●

●

●

●●
●

●

●
●

●
●

●

●
●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●
●
●●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●●●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●
●

●

●●
●

●●

●

●●

●

●

●

●

●

●
●

●
●
●
●

●

●

●
●
●
●
●

●

●

●

●

●●

●●●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●
●
●
●

●

●
●

●●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●●

●

●

●

●●●●
●●

●

●

●

●
●
●

●
●

●

●

●

●

●

●
●●

●●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●●●
●

●

●

●●
●

●

●

●

●
●●
●

●

●

●●
●

●

●

●●

●●

●

●●

●

●●

●

●
●
●●●●
●

●
●●●

●

●
●

●
●●
●
●

●●
●

●

●

●

●

●
●
●

●●●
●●

●
●

●

●●

●

●●

●

●

●

●

●●
●

●●●

●

●●
●●

●
●

●

●●
●
●

●

●

●

●

●
●●

●

●

●

●●
●

●

●

●

●●
●

●●
●●

●

●
●
●
●●

●

●

●
●
●

●

●

●●

●●

●
●

●

●

●●

●

●
●●●
●

●
●
●●●

●

●
●

●

●

●

●

●●

●

●

●●●

●●

●●●

●
●
●

●

●●

●

●

●
●

●

●●

●

●

●

●●●
●

●

●

●

●
●
●●●

●

●

●
●

●

●

●
●

●

●

●

●●
●
●●
●

●●

●
●

●

●

●

●
●●

●

●

●●
●
●

●●

●●●

●
●●

●

●

●
●

●

●

●●●

●●
●

●
●

●●
●

●

●●●

●
●
●
●

●
●
●●●●

●
●

●
●●●●

●
●●

●

●

●

●

●
●

●
●

●●
●

●
●

●●●

●

●

●●
●

●
●

●
●

●
●
●
●
●

●

●
●

●

●
●

●

●

●●●
●

●

●
●●
●

●
●

●

●

●

●
●

●●

●
●
●

●
●

●

●

●

●

●

●

●

●
●●

●

●●●
●

●

●
●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●
●●●●●

●●
●

●

●

●

●●
●

●

●

●
●

●
●●●

●
●

●

●
●

●

●

●
●●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●●

●

●

●●

●

●

●
●●

●
●●●

●

●
●
●
●

●

●

●
●
●
●
●

●

●

●

●
●
●
●

●

●

●
●

●

●

●

●

●

●●

●
●

●
●

●

●

●
●●

●●●

●
●●

●

●

●

●

●

●
●

●

●
●
●

●
●

●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●●

●

●
●

●●
●●

●
●

●
●●

●

●

●

●

●
●
●●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●
●
●

●
●

●
●
●
●●
●

●

●
●

●

●

●

●

●
●

●

●
●●
●●

●
●

●

●

●
●●
●
●

●
●

●

●●

●

●

●

●

●●

●●
●
●●●

●
●
●
●
●
●

●

●

●

●
●

●
●

●●

●
●

●
●

●
●

●
●

●●

●
●

●

●

●●●
●●

●
●

●
●

●
●

●●

●

●

●

●
●

●

●

●

●

●

●
●
●●

●

●
●

●

●
●

●
●
●

●

●●
●

●

●
●
●●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●●●

●

●
●

●
●

●
●

●

●

●

●

●
●

●

●
●
●
●

●
●

●●

●

●

●

●●

●

●
●●

●

●

●●●●●
●

●●

●

●
●

●

●●

●
●●●

●●

●

●●

●

●
●

●

●

●●
●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●
●
●

●
●●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●●

●
●

●

●
●

●

●

●

●
●

●●

●

●

●

●

●●

●
●●
●●
●

●●

●

●
●
●
●
●
●
●
●
●

●

●●●
●

●

●

●

●

●

●

●●

●

●●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●
●

●

●

●●

●
●

●●

●

●●

●●
●
●
●

●

●

●
●

●

●
●

●

●●

●

●●

●

●

●
●

●

●

●

●●

●

●●

●

●

●

●
●

●●

●

●

●
●
●
●

●

●

●

●

●●●

●

●●

●

●

●●

●

●●

●

●

●
●

●

●●
●

●
●

●●

●●●

●
●●

●●
●

●
●

●

●
●
●

●

●

● ●●
●
●●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●
●●●

●●●

●
●

● ●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●●

●

●

●
●

●
●●
●

●
●●●
●

●

●

●
●●●
●

●●
●●
●●
●

●
●

●

●●●

●

●

●

●

●
●●●
●

●

●

●
●
●

●

●
●
●●

●

●
●
●
●

●●

●

●

●
●

●
●
●

●●

●
●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●●●
●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●●
●
●

●●
●

●

●

●

●

●
●
●
●

●

●

●

●
●
●

●

●

●●

●

●

●
●●

●

●

●

●●●

●

●

●●

●

●●

●
●

●●

●
●

●

●
●●●

●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●●

●●

●
●●
●
●
●

●

●
●
●●

● ● ● ● ● ● ● ● ● ● ● ●

1



●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●●

●

●
●●

●●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●●

●

●

●

●

●

●

●

●

●

●

●
●
●●

●
●

●●

●
●

●●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●●●

●

●

●

●
●

●

●

●

●

●●●

●

●

●

●●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●
●
●
●

●

●

●

●
●
●

●

●

●

●

●●
●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●●●

●

●

●

●

●

●
●●

●
●

●

●

●

●
●

●●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●
●
●
●

●

●●
●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●
●

●
●
●
●●

●

●

●●
●

●

●
●●

●
●

●

●

●
●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●
●

●

●
●
●
●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●
●

●
●

●

●

●

●

●●

●

●
●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●●

●

●●
●
●
●
●
●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●●
●●●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●
●
●
●●

●

●

●
●

●

●●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●●

●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

● ●

●

●
●

●

●

●
●

●

●

●

●
●

●
●

●

●
●●
●

●

●

●

●
●
●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●

●

●

●
●

●

●

●●●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●●●

●

●

●

●

●

●

●

●

●
●
●
●
●
●●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●●

●

●
●
●

●

●

●

●

●
●

●●

●

●

●

●
●

●●
●●

●

●

●

●●
●

●
●

●

●
●●

●

●

●

●●

●●
●
●

●

●
●

●●

●

●
●

●

●
●●●

●
●

●

●
●

●

●

●

●
●
●

●

●

●

●
●●

●
●
●

●
●

●

●●●

●

●●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●●

●

●●●
●

●
●

●

●
●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●●
●

●●●

●

●

●

●●
●●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●●
●

●

●

●

●

●
●

●●

●
●

●
●

●

●●●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●
●

●●

●

●

●

●

●

●

●
●
●●●

●

●

●

●●●

●

●

●
●
●
●

●

●

●

●
●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
●

●

●

●

●

●●

●

●

●
●

●
●
●

●

●●

●

●

●

●

●●●●
●
●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●
●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●
●
●

●●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●
●
●

●

●

●

●

●●
●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●●●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●●

●
●●

●

●
●

●
●
●

●●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●●●

●
●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●●●

●

●

●●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●●
●

●

●

●

●

●
●

●
●

●

●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●●
●
●

●
●

●

●●

●

●●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●●

●
●

●

●

●●

●
●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●
●

●

●
●

●
●

●

●
●

●

●

●

●

●●●

●

●●●
●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●
●●

●●

●

●

●

●●●●

●●
●

●

●●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●●
●

●

●
●

●

●

●

●

●●

●
●

●

●

●

●

●

●
●

●
●
●

●

●

●

●●
●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●
●
●

●

●

●
●
●●

●●
●●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●

●

●
●

●

●

●

●

●

●●

●

●
●

●

●●
●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●●
●
●
●

●

●
●

●

●

●●

●●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●
●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●●

●
●

●

●

●

●●

●

●

●

●

●●

●

●

●
●
●

●
●
●

●

●●●

●
●
●

●

●

●

●
●

●
●
●

●
●●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●●

●
●

●
●●

●●

●

●

●
●

●

●

●

●●
●

●

●●

●

●

●

●

●

●●

●

●

●
●
●

●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●●

●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●●

●

●

●

●

●

●
●
●

●
●

●

●

●

●

●

●
●

●

●

●

●●
●

●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●●
●

●

●
●

●

●

●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●●
●

●

●

●

●●
●

●

●
●

●

●
●

●

●

●

●
●
●

●

●
●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●●

●
●

●

●●●●
●

●

●

●

●
●
●
●

●

●

●●

●●

●

●
●

●
●

●

●

●●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●
●

●

●

●
●●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●●
●●●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●
●
●

●

●
●
●
●
●

●

●
●
●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●●

●●

●

●●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●
●
●

●

●

●●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●
●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●
●
●

●
●

●●

●●●

●
●
●
●

●

●

●

●

●

●
●

●

●●
●
●

●
●
●

●

●
●
●
●

●

●
●

●

●●

●
●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●
●

●
●●
●

●

●
●●
●

●

●

●

●

●
●●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●
●

●

●

chromosome 4

physical position (Mb)

lo
g(

M
o1

7 
/ (

c0
*B

73
))

0 20 40 60 80 100 120 140 160 180 200 220 240

−6

−4

−2

0

2
● ●

●

●

●

●
●
●
●●
●

●

●

●

●

●

●

●

●● ●●

●●●

●
●●

●●
●
●●
●

●
●

●

●

●
●

●
●
●

●

●

●

●

●

●●
●

●

●●
●

●

●●●●

●

●
●

●

●

●

●

●

●
●●●

●
●●

●

●
●

●

●

●

●

●

●
●

●

●
●●

●

●

●

●

●
●●●●
●
●

●

●●

●

●

●
●
●

●
●

●

●
●
●

●
●

●

●

●

●
●●
●●
●
●

●
●

●

●●

●
●

●●

●

●

●

●

●

●

●● ●

●
●

●

●

●

●●
●
●
●

●

●

●

●

●

●

●
●

●●●●
●
●
●
●
●

●
●
●●

●

●●●
●
●

●●●
●●

●

●

●

●
●

●

●●
●●

●
●
●

●

●

●
●●●
● ●●

●●
●

●●

●

●
●
●
●

●

●●

●

●

●
●

●

●●
●
●●
●
●
●

●

●

●

●

●

●●
●

●

●

●

●

●

●
●
●

●

●

●●

●

●

●

●
●
●
●

●

●
●

●

●

●
●
●
●

●
●
●

●

●

●

●●

●●
●

●

●
●

●

●●
●

●●

●

●

●
●
●●●

●
●

●

●●●

●

●

●
●●●●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●
●

●

●
●

●

●

●

●

●
●

●

●
●
●●

●

●
●

●

●

●

●

●

●
●●
●

●

●

●

●●

●
●●
●

●

●
●

●

●●
●●
●

●

●●

●

●

●●
●

●●
●●

●

●
●

●
●
●●

●

●

●
●

●
●●
●●

●

●

●
●
●

●

●

●
●

●

●
●●●
●

●

●●

●

●●●
●

●
●

●
●

●

●
●

●
●

●

●

●●●
●
●●
●●●
●
●

●
●

●
●
●

●

●●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●●

●

●●

●

●

●●●●

●

●

●

●

●
●

●
●

●

●
●
●

●

●

●

●
●●

●

●
●

●

●

●

●

●

●●

●●

●
●

●●●
●●

●●●

●●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●
●
●

●

●

●

●

●

●
●

●●

●

●●

●●
●

●●

●

●

●

●
●
●

●
●

●

●

●

●

●

●●
●
●

●
●●

●
●

●●

●
●
●
●●

●

●

●

●
●●● ●●

●●
●

●

●

●
●

●

●●
●

●

●

●

●

●
●●

●

●

●
●
●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●
●

●

●

●
●

●●●
●

●

●

●

●
●●

●

● ●

●

●
●
●

●

●

●
●●
●
●
●

●

●

●

●

●
●●

●

●
●

●●
●

●

●
●
●

●
●

●
●
●

●●

●

●

●

●

●●●

●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●

●
●

●

●

●

●

●●
●

●

●

●

●
●●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●
●

●
●

●

●

●
●●

●
●
●
●

●

●

●

●●

●
●
●

●

●●●
●

●

●

●●●
●

●

●

●
●

●

●
●

●

●●

●

●●

●●●

●●

●

●

●●
●
●

●

●

●●
●

●

●

●

●
●

●

●

●
●

●

●

●
●
●

●●

●

●

●

●

●

●

●

●

●●
●
●

●●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●●

●

●

●

●
●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●●

●

●
●

●

●

●
●

●
●

●
●
●

●

●●●

●

●
●

●●

●

●

●

●●
●●
●

●

●

●
●●

●

●

●●
●

●

●

●

●

●●●●●●

●
●

●
●●

●

●
●
●
●
●

●

●
●
●

●
●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●
●●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●●
●

●
●

●
●

●

●

●

●
●

●

●
●

●

●●
●●

●

●

●●●

●
●

●
●
●

●

●

●

●
●●
●●

●
●

●

●

●
●

●●
●
●

●

●
●

●
●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●
●

●●

●
●●
●
●●

●
●

●

●

●

●
●
●

●

●
●
●
●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●

●
●
●

●
●

●

●
●
●●

●

●●

●

●
●●

●

●

●

●

●
●

●

●

●
●
●

●

●

●●
●

●

●

●●

●

●

●

●●

●

●●

●●

●

●

●

●
●
●
●●

●

●●

●

●●●

●

●

●
●

●

●
●●
●
●

●
●●●
●
●●

●

●
●●

●

●●●

●●
●●●●

●●

●

●
●

●

●

●

●

●
●
●

●
●

●

●

●

●●
●

●

●

●

●

●

●●

●
●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●●
●

●

●

●

●

●
●●
●

●

●

●

●

●●
●

●

●●●
●

●

●

●●

●

●
●

●

●

●

●

●●

●

●
●

●

●

●

●
●
● ●●

●

●●

●
●

●

●●
●

●
●●●●●
●

●
●
●

●

●

●
●
●
●

●

●
●●
●

●

●

●
●

●

●

●
●

●

●

●

●●
●●●
●
●

●

●●

●

●
●

●●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●
●
● ●●●

●●

●
●
●
●●

●

●

●
●

●
●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●
●●

●

●

●●●

●

●
●

●●●●

●

●

●

●●

●

●
●

●

●
●

●●

●●

●

●
●

●

●
●
●
●●
●
●

●

●

●●

●

●●
●●
●

●●
●●

●●

●

●●
●
●●

●

●

●

●●

●

●●
●

●

●

●

●

●

●
●
●

●

●

●●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●●
●●●

●

●

●
●

●
●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●●●

●

●
●
●

●

●
●

●

●

●
●
●

●

●

●
●●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●●

●
●●
●●●●

●●
●

●

●
●
●●●
●
●

●

●

●

●
●

●
●●

●

●
●●●●●●

●

●

●

●●

●

●
●

●
●●

●

●

●●●●

●
●

●

●

●
●
●●

●●
●

●

●

●

●

●

●
●

●●

●

●

●

●
●
●
●

●●
●
●
●

●

●
●
●●
●

●

●

●●

●

●

●

●●●●
●
●

●

●

●●

●
●

●●●
●
●

●

●●

●

●

●
●
●

●

●
●
●

●

●●●●
●●

●

●
●

●

●

●●

●●

●

●

●
●●

●

●

●

●

●●●

●
●

●

●
●●

●

●
●

●

●
●

●

●
●

●●
●●
●

●

●
●
●

●
●●
●

●

●

●

●

●

●

●●

●

●

●

●●
●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●●
●

●

●

●

●
●

●

●●
●
●●●
●●
●●
●

●
●
●

●
●
●

●

●

●

●

●

●

●
●

●

●
●

●

●●

●
●

●

●

●

●

●

●

●

●

●
●●
●

●

●
●●

●

●

●●
●

●

●
●

●

●
●●
●●

●●

●

●
●
●

●

●

●

●

●
●

●

●

●

●●
●
●

●

●

●

●

●

●
●

●

●

●
●●
●

●

●
●
●●

●

●

●

●

●●
●

●

●
●
●●

●●
●

●

●●

●
●

●
●

●

●●

●
●

●
●
●

●●

●●

●

●●

●●

●●●

●

●● ●●●

●

●

●●

●

●
●
●●●
●
●
●

●●
●

●

●●

●
●

●
●●

●●

●●

●

●

●
●

●

●

●●
●
●●
●
●

●

●
●
●

●

●

●
●

●
●

●

●

●

●

●●
●

●
●●

●
●
●●●

●

●

●
●

●

●

●

●

●●

●

●
●
●

●
●

●

●● ● ●● ● ● ● ● ●● ● ● ● ● ● ●

●

●

●
●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●
●●

●

●●

●

●

●●

●

●

●

●

●
●
●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●●
●

●

●●

●

●

●

●
●●●

●●●
●

●●

●

●
●●
●

●

●

●●

●

●
●

●

●
●
●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●
●

●

●
●
●●
●
●
●

●

●
●

●

●

●

●

●
●

●

●●

●●●●

●

●

●

●●

●
●
●

●

●

●
●

●

●

●

●

●

●

●●
●●●

●

●

●
●

●

●

●
●
●
●

●●

●

●

●●

●
●

●

●

●●

●

●

●

●

●
●

●●

●

●●

●

●●

●
●
●

●

●

●

●

●
●●

●

●
●

●

●

●
●

●●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●
●

●
●

●

●
●●

●
●●●
●
●●

●

●

●
●

●

●
●
●
●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●
●

●
●

●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●●

●

●
●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●
●
●

●

●
●

●

●●●

●

●

●

●

●

●

●
●
●

●

●●

●

●●●●

●

●

●

●

●
●

●

●
●

●

●

● ●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●●

●

●

●

●

●

●●

●

●

●

●

●●
●

●

●

●

●

●●●
●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●●

●

●

●
●

●
●●
●

●

●

●●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●
●

●

●●

●

●

●

● ●●

●
●
●

●

●
●

●

●

●

●●●

●

●
●

●●●

●
●
●
●

●

●
●
●

●

●

●

●
●●

●

●
●
●

●
●

●

●
●
●

●

●

●

●

●
●

●●
●

●
●

●
●
●
●

●

●●

●

●●

●
●
●

●

●
●

●
●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●●

●

●
●

●

●

●●

●
●

●
●

●

●
●

●

●

●

●
●
●

●

●

●

●

●

●

●
●
●

●

●

●

●
●●
●

●

●

●

●

●●

●●

●

●

●
●●

●

●

●

●

●

●

●

●
●
●●

●

●

●
●

●

●

●

●

●

●

●

●●●
●●

●

●

●●●

●

●
●
●

●

●●

●

●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●●●

●

●

●

●
●

●

●●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●
●

●

●
●
●
●

●

●

●

●●●●

●

●

●●

●●

●

●

●

●

●●

●●

●
●

●
●

●
●

●●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●
●

●

●

●

●●●
●

●

●

●

●

●

●

●●

●
●

●

●

●
●

●

●

●

●
●●
●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●●
●

●

●
●

●

●

●
●

●

●●
●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●● ●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●

●
●

●

●
●
●

●

●

●

●
●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●
●
●●

●

●

●

●
●

●
●

●

●

●●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●
●
●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●●●
●

●●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●
●

●●

●
●●

●●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●
●

●
●●
●●
●

●

●

●●

●
●

●

●

●

●●
●

●

●

●

●

●
●
●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●
●

●

●●

●

●

●●

●

●

●●

●
●

●

●
●

●

●

●
●

●

●●

●

●
●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●●

●●

●●

●

●

●

●
●

●

●

●
●

●●

●
●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●
●
●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●
●
●

●

●

●

●

●
●●

●

●

●

●

●
●

●

●●

●

●●
●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●
●

●

●●

●
●

●

●

●

●

●●

●

●●
●●

●
●

●●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●●

●●

●

●

●

●●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●●

●●●

●●

●

●

●

●

●

●●●●
●
●
●

●

●

●

●

●

●

●●

●●

●

●
●

●

●

●

●

●

●●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●●
●

●

●
●
●

●

●

●

●●
●

●

●

●●

●

●●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●●

●

●●

●

●●
●
●

●
●
●

●

●
●
●
●
●

●

●

●

●
●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●
●●

●

●
●

●●

●

●

●

●●
●
●

●

●

●●

●

●

●
●
●
●

●
●
●

●
●

●

●

●
●

●●

●
●

●●

●
●

●
●

●●

●

●

●

●●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●
●

●

●

●●

●

●●

●

●

●
●
●

●

●

●

●
●

●●

●
●
●

●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●

●●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●●

●●

●
●

●
●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●
●

●
●

●

●●

●

●
●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●
●

●

●
●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●●

●

●●

●

●

●
●

●●

●
●

●

●

●

●●
●
●●

●●
●

●

●
●

●
●

●

●

●●

●

●

●

●

●

●

●●

●

●●
●
●

●

●

●

●

●
●

●

●●

●

●●
●●

●

●

●

●●
●

●

●
●●

●

●

●
●

●
●

●

●

●

●

●

●●●●●

●

●
●

chromosome 5

physical position (Mb)

lo
g(

M
o1

7 
/ (

c0
*B

73
))

0 20 40 60 80 100 120 140 160 180 200 220

−6

−4

−2

0

2
●
●
●

●
●

●

●
●
●

●
●

●
●●

●
●●
●●●
●

●

●

●
●
●

●

●

●

●●
●
●

●

●

●

●

●
●●●

●●●

●

●●

●

●

●

●●

●

●

●

●
●
●

●

●
●
●
●

●

●

●
●

●

●

●
●●

●

●
●

●

●

●

●

●

●

●

●●
●
●
●
●

●
●

●

●

●

●

●

●

●
●
●
●●

●

●
●

●

●
●

●

●

●
●

●

●

●
●
●

●

●

●
●

●

●

●

●
●

●

●

●●●

●

●

●

●

●

●

●
●●

●

●●
●
●

●
●
●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●
●
●
●

●●
●

●
●

●●

●●●●●
●●

●

●

●

●

●●
●●

●

●

●
●

●

●
●
●

●

●

●

●

●
●
●●

●●

●

●

●●●
●

●●
●

●

●

●
●
●
●

●●

●

●
●

●

●

●
●
●●

●

●●●
●

●
●

●

●

●

●●

●
●
●

●
●

●●●●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●
●

●●●

●

●
●

●

●
●
●
●
●

●

●

●

●
●●

●

●

●

●
●

●
●

●
●

●

●

●●

●

●●

●
●

●

●

●

●
●

●

●● ●

●

●

●

●

●

●
●●
●

●

●
●●

●

●
●
●

●

●

●

●
●
●

●

●

●

●

●●

●

●

● ●●

●●

●

●

●
●

●

●

●
●
●● ●●

●
●

●

●●

●●

●

●
●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●●

●●●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●●

●

●●●

●

●

●

●

●
●

●

●
●
●

●●
●

●
●●

●

●

●●●

●

●

●

●

●

●
●
●

●

●●

●●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●
●
●

●
●

●

●●●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●●
●

●

●

●

●●
●

●●

●

●

●

●

●●●●
●

●
●
●

●

●

●

●

●●

●

●●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●
●
●●●

●

●
●
●
●
●●
●

●

●

●

●●

●

●

●

●

●

●●

●●
●

●

●

●
●

●
●●
●

●

●
●●

●●
●●
●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●
●●
●●

●

●

●

●
●
●●

●●
●

●

●
●
●
●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●
●
●

●

●

●

●
●

●

●

●
●

●●

●
●

●

●

●

●
●

●
●●

●

●●

●
●

●
●●
●
●

●
●
●

●

●

●

●

●

●

●●
●

●

●●

●

●

●

●

●●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●●●

●●

●

●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●●●●
●

●

●

●

●
●

●

●

●
●
●●

●

●
●

●

●
●
●●

●

●

●

●●
●●

●

●

●

●

●●
●

●

●

●

●●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●
●

●

●

●
●

●

●●

●●

●

●

●

●

●

●●

●●

●
●

●●
●

●

●
●

●●
●
●

●

●

●

●

●

●

●

●

●

●
●
●●●●●●

●
●
●●●

●
●●●

●

●●

●

●
●

●
●

●
●

●●

●

●

●
●
●

●
●●
●

●

●
●

●●
●

●

●
●
●
●●

●

●●

●
●

●

●
●
●

●
●●

●

●

●

●
●

●

●

●

●

●●
●

●●●

●

●
●

●

●

●

●

●●●
●
●

●

●

●

●
●
●

●

●

●

●

●

●
●

●●

●
●
●
●

●

●

●

●

●●
●
●

●

●

●●●

●

●●
●
●

●

●
●●●
●●

●

●

●

●

●●
●
●
●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●

●●

●

●●●

●●

●●

●

●

●

●●
●
●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●
●
●●
●

●

●

●●

●

●●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●●●

●
●

●

●

●●

●

●

●

●

●
●
●●
●
●

●
●●

●
●

●

●

●●
●
●●●●

●

●●
●
●●
●

●

●

●

●
●●

●

●

●●

●

●●●
●

●
●

●
●

●

●

●

●
●

●

●
●

●
●

●
●

●

●●

●
●
●

●

●
●

●

●

●

●

●
●

●●
●●

●
●

●●

●

●●

●●

●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●●

●

●
●

●

●

●

●●
●
●

●
●●●
●●
●

●
●●
●

●
●●
●

●

●
●

●

●●

●

●

●

●

●●
●

●

●

●

●

●●

●

●
●
●●

●

●
●
●

●

●
●

●

●
●

●●

●

●

●

●

●●

●

●

●
●

●

●

●

●
●

●

●
●
●●

●
●

●

●

●

●●

●

●

●

●●
●●

●
●●●
●

●

●
●

●

●
●

●

●

●
●

●

●
●●

●

●

●

●
●●●
●●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●

●
●●

●

●
●
●

●

●
●●
●

●
●

●●

●
●

●

●

●

●

●●●
●

●

●

●

●●

●
●

●●●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●
●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●●●

●

●
●

●
●

●

●●
●

●

●

●

●
●
●
●

●

●

●

●●
●

●●
●

●
●
●
●

●

●
●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●
●●
●

●
●

●

●

●
●●

●

●●
●

●
●
●●
●
●

●
●

●

●●●
●

●

●

●●

●

●
●

●

●●● ●

●

●
●
●●
●

●

●

●

●
●
●

●●
●
●
●●

●

●
●
●

●

●

●
●

●

●
●●

●

●

●●

●
●

●
●

●

●

● ●●

●

●●
●
●

●
●●

●●●●

●

●●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●
●●●

●
●

●●

●

●
●●●

●
●
●

●

●

●

●
●

●

●

●
●

●
●●

●
●

●

●●

●

●

●
●

●●

●

●●●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●●

●
●
●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●
●

●
●●

●

●

●●

●

●

●

●

●

● ●

●●●
●●

●
●

●●

●

●

●

●

●

●

●

●
●

●
●

●

●
●●

●

●

●

●
●

●

●

●

●
●
●

●

●
●●

●
●

●

●

●
●●
●

●
●

●

●
●

●
●●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●
●●

●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●

● ●●

●

●

●
●

●

●

●●●

●

●
●

●
●
●

●

●

●●

●
●●●

●●●
●
●

●●
●

●●

●

●

●

●

●

●

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

●
●

●

●
●

●

●

●
●
●●

●
●

●

●●

●●

●
●

●●

●

●

●

●

●

●
●

●●●

●

●
●
●

●●

●

●

●

●
●
●●
●

●
●
●

●

●●●

●

●●

●

●

●

●

●

●
●

●

●

●

●
●●

●
●●

●

●

●

●●
●
●

●
●

●

●

●

●

●

●

●
●●●

●

●

●
●

●
●

●

●

●●

●●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●
●
●
●

●

●

●

●

●
●
●

●●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●
●
●

●

●

●
●
●●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●●

●

●

●●
●

●

●
●

●

●
●●

●
●

●
●
●

●

●●

●

●●●

●
●

●

●
●
●
●

●

●

●●

●
●

●●●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●
●

●
●

●

●

●

●
●

●
●

●●

●
●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●
●
●
●

●

●

●

●

●

●

●

●
●
●

●
●
●

●

●●

●
●

●

●

●

●

●

●
●

●●

●

●
●

●

●

●

●

●
●
●

●
●
●

●

●

●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●
● ●●●

●

●
●

●

●●

●

●

●

●
●

●

●

●
●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●
●

●

●
●
●
●

●

●

●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●●
●
●

●

●
●●
●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●

●

●
●

●

●●

●
●

●

●

●

●

●
●

●

●●

●

●

●

●
●

●

●

●●
●

●

●

●
●

●

●

●
●
●●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●●

●

●

●

●

●●

●

●●●

●

●

●

●

●
●

●

●

●
●

●
●

●

●●

●

●

●

●

●

●
●●●
●

●●

●

●

●

●

●●

●

●●

●

●●

●
●

●●

●

●

●
●

●

●
●

●
●

●●
●
●

●

●●
●

●
●

●

●
●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●●●
●

●

●

●

●●

●

●
●

●

●
●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●●

●

●

●
●

●

●

●

●●

●

●
●

●

●

●●

●

●

●

●●

●●

●
●
●

●

●

●

●

●
●●●●●

●●

●

●
●

●

●●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●●

●

●

●

● ●
●
●

●

●

●

●
●●
●
●●
●

●

●

●●●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●
●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●
●
●
●

●●

●

●

●

●

●

●

●

●

●●
●
●

●

●
●

●

●●
●

●

●
●

●

●
●

●●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●●

●
●●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●
●●

●

●
●

●

●

●

●
●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●●

●●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●
●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●●●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●
●

●

●

●

●

●
●
●

●
●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●
●
●●

●

●

●

●

●
●
●

●

●

●

● ●

●

●

●●
●

●
●●
●
●

●

●●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●●

●
●●

●●
●

●

●

●●

●

●

●

●

●

●

●
●
●●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●●
●

●
●
●

●

●

●
●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●●

●

●
●

●

●

●

●

●
●

●

●

●●

●
●

●

●
●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●

●
●

●
●

●●
●

●
●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●●●●

●
●●
●
●

●

●

●

●

●

●
●

●

●

●
●

●●●●

●

●

●

●

●

●●●

●

●
●●
●

●

●●
●

●

●

●
●
●
●

●

●

●
●

●
●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●●
●●

●

●

●

●

●●●

●

●

●

●●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●●

●

●

●
●

●

●

●
●

●

●

●
●

●

●●

●
●

●

●

●

●●
●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●●
●
●●

●

●

●

●

●
●

●
●●

●

●

●
●

●●

●

●●
●
●

●

●

●

●

●

●●
●

●
●

●
●

●●

●●●

●

●

●
●

●●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●
●●
●

●

●

●

●

●●
●

●

●

●●

●

●●
●

●
●

●

●
●

●

●

●
●
●
●
●

●

●
●

●

●

●

●

●
●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●●

●●
●
●

●●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●
●

●●

●
●
●
●

●

●

●

●

●

●
●
●

●

●

●

●●

●

●

●

●

●

●

●
●
●

●

●

●

●●

●●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●

●
●
●●●
●
●●

●

●●

●

●

●

●
●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●
●

●

●
●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

chromosome 6

physical position (Mb)

lo
g(

M
o1

7 
/ (

c0
*B

73
))

0 20 40 60 80 100 120 140 160

−6

−4

−2

0

2

●
●

●

●
●

●
● ●●

●
● ●

●
●

●

●
●●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●●

●●

●

●

●

●
●
●

●●
●

●

●●

●

●

●

●

●
●●
●

●
●

●●

●
●
●

●

●

●

●
●

●

●
●

●●

●

●
●

●●

●

●

●
●●
●

●

●

●

●
●

●●
●
●

●

●●
●

●
●

●
●

●
●
●●

●
●
●
●●●

●

●

●●

●

●

●

●

●
●

●

●

●

●
●
●

●

●

●

●

●

●
●

●
●

●

●●

●
●

●●●

●

●

●

●

●

●●

●
●
●
●

●
●●
●

●
●
●●
●

●●

●

●

●

●●
●

●

●

●

●●

●●
●
●

●

●●

●

●●

●●

●

●

●

●
●●●

●

●

●

●

●

●
●
●●

●

●●
●

●

●

●
●

●

●

●

●●
●●●
●●●

●

●

●

●

●
●
●
●
●
●
●

●
●

●

●
●

●

●

●

●

●

●●
●

●

●●
●

●

●

●

●

●●
●

●

●

●
●

●
●●

●

●●

●
●

●
●

●
●
●

●

●

●

●●
●●
●
●

●
●

●●●

●

●

●
●
●

●
●

●

●
●
●
●●

●

●

●

●

●

●
●

●

●
●
●
●
●

●

●

●

●

●
●

●

●

●

●
●
●
●

●

●

●

●●
●

●

●

●

●
●
●

●

●●

●
●

●

●

●

●
●
● ●

●●
●●

●

●●
●
●●●●

●

●

●

●●

●
●

●

●●

●

●
●

●

●
●●●
●

●

●
●

●

●

●
●
●

●
●

●●●
●
●
●

●

●
●●●
●

●
●

●

●
●

●

●

●●●
●

●
●●●

●

●

●

●

●

●

●
●●

●●
●

●

●

●

●
●

●

●
● ●

●

●
●

●●
●

●

●

●
●●

●●
●

●

●
●

●

●
●

●

●●

●

●

●
●

●

●●
●●

●

●

●
●●

●

●

●●

●

●

●●

●●
●●

●

●
●

●

●
●●
●

●

●●
●●
●

●

●

●
●

●

●

●
●
●

●●

●
●●

●

●

●
●

●●●

●

●
●

●

●●

●

●
●●

●

●

●

●

●

●
●
●

●

●●

●

●
●

●

●

●
●

●●

●

●
●

●

●

●●

●
●●

●
●

●

●

●●

●

●
●●
●
●

●

●●

●

●

●

●

●

●
●

● ●

●
●
●

●

●

●●●
●
●

●●
●

●
●

●

●

●

●

●●

●

●

●

●●
●

●

●●
●

●

●

●

●●●
●
●
●

●
●

●●
●

●●
●●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●●
●
●●

●

●

●

●

●

●●

●
●

●

●
●
●●

●

●

●●●

●
●
●
●

●●

●
●

●●

●
●
●

●

●●

●
●

●

●

●●

●

●

●

●
●●●
●●●

●

●●

●●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●
●●
●

●● ●

●
●

●

●

●●

●

●

●●
●

●

●●

●

●

●
●●●

●

●
●

●
●

●

●

●
●

●●●
● ●

●

●
●

●

●

●
●●

● ●

●

●
●
●

●●

●
●
●
●

●

●

●
●

●

●
● ●

●

●
●
●

●
●

●

●
●

●
●●●

●
●

●

●

●

●
●

●

●

●●

●

●

●
●
●

●

●●
●
●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●●

●

●
●

●●
●

●

●

●

●

●
●

●●

●
●●
●●

●

●

●
●

●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●●●
●
●●

●
●●
●
●

●●
●

●

●

●
●●

●

●

●

●

●

●
●

●

●

● ●
●

●

●

●

●

●

●●
●
●

●

●

●●●
●

●

●●●

●

●

●●

●●
●

●

●●
●
●●
●

●
●

●

●

●

●

●
●
●
●

●
●●
●

●

●●●
●

●●●●●●
●
●
●
●

●

●
●
●

●
●

●●
●

●
●
●●

●

● ●

●
●

●
●

●●
●

●

●

●

●●

●

●
●●
●

●

●

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

2



●

●
●

●

●

●
●●
●
●
●●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●
●
●

●

●

●
●

●

●

●●

●
●

●
●

●●

●

●●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●●
●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●
●
●
●

●

●

●●

●

●

●

●
●

●

●

●

●●

●

●

●●

●
●●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●●

●

●

●

●

●

●
●

●

●●●●

●●
●

●●

●●

●

●●

●
●●

●

●

●

●

●●
●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●●

●
●●●

●

●

●

●●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●●

●
●
●

●

●

●

●●

●

●●

●

●
●

●

●

●

●

●
●

●

●
●
●
●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●●
●
●●●

●

●
●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●●
●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●●
●●

●

●

●

●

●

●

●

●●

●
●
●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●●

●

●●

●

●

●●

●
●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●
●●

●

●
●

●

●
●

●
●

●

●

●

●

●

●

●
●●

●
●●

●
●

●
●

●●

●●●●
●

●

●
●

●

●●

●

●
●

●
●

●
●
●

●

●

●

●

●●

●

●

●
●
●●●●

●

●●

●

●

●

●

●
●

●

●●

●

●

●
●

●

●

●

●

●

●

●
●

●●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●●
●

●●

●

●

●

●

●

●

●●
●
● ●

●

●

●

●

●

●●

●
●●

●

●

●

●

●
●

●

●

●
●●

●

●

●
●
●

●●

●

●

●

●

●

●

●
●

●

●

●●

●
●

●

●

●

●

●

●

●●●
●

●●

●●

●

●
●●
●

●

●

●

●
●

●
●
●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●
●

●
●
●●
●

●

●

●

●
●

●

●
●●

●●

●
●

●

●

●

●

●●

●

●

●

●

●●

●

●
●

●

●

●

●
●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●
●
●

●
●●

●

●●●

●

●

●

●

●

●

●

●

●
●●●

●
●

●●

●●●

●

●
●
●
●

●

●
●

●

●

●●

●●

●
●
●

●●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●
●

●

●

●
●

●

●

●
●
●

●

●

●

●

●

●

●

●
●

●

●
●
●

●
●

●
●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●

●
●

●●

●
●

●

●

●●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●
●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●
●
●●
●

●

●

●
●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●
●

●

●

●
●

●
●●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●●
●●
●

●
●

●

●

●

●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●
●

●

●

●●
●

●

●

●

●

●
●
●

●

●

●

●
●

●

●
●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●
●
●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●●
●
●
●

●

●

●●

●

●

●

●

●

●

●
●

●

●●●

●
●

●

●

●

●●

●

●

●●
●

●●●

●
●
●

●

●●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●●

●

●

●
●

●

●

●

●

●

●

●
●
●

●

●

●●
●

●

●
●
●
●
●
●
●

●

●

●

●

●

●

●

●
●
●

●

●

●
●

●

●

●
●
●

●
●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●●

●
●
●●
●

●

●

●

●

●

●●

●

●

●●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●
●

●●

●

●

●

●

●●
●

●●

●

●
●

●●

●

●

●

●

●

●
●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●●●

●

●

●●

●

●

●

●●

●

●●

●

●●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●
●
●

●●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●
●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●●

●

●

●

●●

●
●

●

●

●

●

●

●

●●●

●

●

●

●
●

●

●

●
●

●

●

●
●
●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●●

●

●

●

●
●

●

●

●●

●

●

●

●

●●

●●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●●

●

●

●

●●

●

●
●●

●

●

●
●

●

●
●

●

●

●

●

●
●

●
●●

●●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●
●

●

●

●

●

●●

●

●
●

●
●

●

●

●
●

●
●

●

●
●

●

●
●
●

●

●

●●
●

●

●
●
●
●●

●

●

●

●
●
●

●

●

●

●
●
●

●

●

●

●

●

●

●

●
●●

●

●

●●

●

●

●

●

●
●

●

●●

●

●
●

●
●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●
●●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●
●

●●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●●

●

●●

●

●

●

●

●

●
●

●●

●

●

●

●●●

●
●

●

●●

●

●
●●
●
●

●

●●

●

●

●
●

●●

chromosome 7

physical position (Mb)

lo
g(

M
o1

7 
/ (

c0
*B

73
))

0 20 40 60 80 100 120 140 160

−6

−4

−2

0

2

●

●

●

●

●

●

●

●

● ●

●

●

●●
●

●●

●

●

●
●

●●
●●

●
●

●

●

●

●

●

●

●

●

●
● ●

●

●
●

●●

●

●

●

●
●

●

●
●

●●

●

●
●

●

●

● ●

●

●

●

●
●●

●

●

●

●
●
●
●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●●
●

●
●
●

●

●

●
●
●
●

●

● ●

●●

●

●

●
●

●

●
●●

●
●
●

●

●
●●

●
●

●

●

●

●
●
●●

●
●

●

●

●

●

●

●

●●●

●

●●

●
●
●

●
●
●

●

●

●

●
●
●

●

●

●

●
●

●●

●

●●●

●

●

●

●●

●

●
●

●

●

●

●
●

●

●

●●

●

●

●

●

●
●
●●
●

●
●

●●

●

●

●
●

●

●
●
●

●

●

●

●●

●

●●●●●
●
●●

●

●●

●●
●
●
●

●

●

●

●

●

●
●

●

●

●
●●●
●●

●

●

●

●●

●

●

●

●
●
●

●
●●

●●

●

●

●●

●

●
●
●

●●
●

●

●

●

●●

●

●

●

●

●

●
●

●●

●
●
●
●

●●

●●

●

●
●

●
●
●
●

●

●●●
●

●

●

●●●
●
●

●
●●●●

●

●

●

●

●●

●●●

●

●
●●

●

●
●

●
●

●●

●

●

●
●

●●

●
●
●
●

●

●

●

●
●
●
●

●
●
●
●

●
●●
●
●
●

●
●●
●

●

●

●
●

●
●
●
●●

●

●●

●

●●

●●
●

●
●

●
●
●
●
●
●

●

●●

●
●

●

●

●

●

●

●●
●
●

●
●●●
●●

●
●

●

●

●

●

●●

●

●

●●

●

●
●

●●

●

●

●
●

●

●

●

●
●

●
●

●

●

●
●
●

●

●
●
●

●●

●●

●

●

●

●
●
●●

●●

●●●

●●

●

●●●●

●

●●
●●●
●
●
●

●

●
●●

●●

●

●

●

●
●

●

●
●●●●

●
●

●

●

●●

●●
●

●

●

●
●●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●
●

●

●

●
●

●

●

●●
●

●
●
●

●

●

●
●

●

●
●●
●

●

●
●

●●●

●

●

●
●

●

●

●
●●

●

●

●●
●

●
●

●

●●
●
●
●

●

●

●

●

●
●●●
●

●

●
●
●

●

●
●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●
●

●
● ●

●
●●

●

●●

●
●
●●●●
●●

●

●

●

●●●

●

●

●
●

●

●

●
●
●
●●
●●●
●
●
●●

●

●●●

●

●

●
●

●

●

●
●
●
●
●

●

●●●
●●●
●

●●

●

●

●

●●

●
●

●
●

●●

●

●

●

●
●
●

●●●
●

●
●

●●

●
●
●

●

●●

●

●
●
●

●

●

●

●
●
●
●●
●

●

●
●

●

●●

●

●

●

●
●

●
●

●
●●
●

●●

●
●

●●

●
●

●
●●

●

●

●

●
●●

●●

●
●

●

●●

●

●

●●

●

●

●

●

●
●

●
●
●●

●●
●

●

●

●

●
●

●
●

●

●

●
●
●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●●
●

●

●
●●

●

●

●

●

●
●

●

●

●
●

●
●●
●
●

●
●

●●

●
●●●
●●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

● ●●
●
●

●●
●
●
●
●

●

●

●

●

●

●

●

●●

●

●
●

●●●

●

●
●●

●●●

●

●

●● ●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●
●●●

●

●

●

●

●

●
●

●

●

●

●

●

●●
●

●●

●

●

●
●

●

●●

●●
●

●
●
●

●

●
●

●

●

●

●
●

●

●

●

●
●
●

●

●

●

●

●●●
●

●

●
●●●

●

●

●●

●
●

●

●●

●

●
●

●●●

●

●

●●

●

●

●
●●

●

●

●

●

●

●●
●
●●●

●

●

●

●

●
●

●

●
●

●●

●
●

●

●

●

●
●

●

●

●
●

●

●
●
●
●●

●
●

●

●

●

●●●● ● ● ● ● ●● ●

●●

●

●

●

●

●●
●●
●●

●

●

●

●

●
●

●

●
●

●

●●

●

●
●●●
●
●

●●

●●

●

●

●

●

●
●

●

●●

●
●●
●
●

●

●

●

●●●●

●

●

●

●

●

●

●

●●
●
●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●●

●

●
●

●

●●●

●●

●

●
●

●

●

●
●●
●
●
●

●●
●
●
●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●
●

●

●
●

●

●
●

●

●●●

●●

●

●●

●

●

●

●

●

●
●

●

●●

●

●

●

●
●●

●

●

●
●

●

●●

●

●

●

●●
●
●●

●
●

● ●

●

●

●

●
●
●
●

●

●●●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●●

●

●
●

●

●●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●
●

●

●●

●

●

●

●●●
●
●
●
●

●

●

●

●●

●

●

●

●●

●

●
●

●

●

●

●
●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●●

●

●

●

●

●
●●
●

●

●
●
●

●
●●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●
●

●

●

●●

●●

●
●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●●

●

●

●

●

●

●●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●●

●

●
●

●

●
●
●

●

●

●

●

●

●

●

●
●

●●●●

●

●

●

●

●

●●

●
●
●
●

●
●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●
●●

●

●

●

●

●

●
●

●
●
●
●

●

●
●

●●

●

●

●

●

●

●

●

●
●●
●●
●●

●●

●●
●

●

●
●●

●

●
●●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●●
●

●●

●

●●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●●
●

●

●

●

●

●

●
●
●

●

●

●

●
●

●

●

●

●

●●

●●

●

●

●
●
●●●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●
●

●
●

●●
●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●
●●

●●

●

●●
●
●

●

●●

●

●

●

●

●

●

●

●●
●

●
●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●●●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●●

●

●

●
●

●● ●

●

●

●

●

●●

●

●
●●

●

●
●●
●
●

●

●

●●●

●
●
●●

●
●●

●

●
●
●

●

●

●

●
●●

●

●
●●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●
●
●

●

●

●

●
●

●

●

●
●
●●

●

●

●

●

●
●

●

●
●
●

●
●

●

●

●

●
●
●
●

●●

●

●

●

●
●●●

●

●

●

●

●●

●

●

●
●

●

●

●

●
●
●

●●
●

●

●
●

●●
●●

●●

●
●

●

●

●

●

●

●

●

●

●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●●

●

●

●
●

●

●

●
●●

●
●

●

●

●●

●●
●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●
●

●●
●

●

●
●
●

●
●
●

●
●

●

●

●

●
●
●

●●

●

●

●●

●

●
●

●

●●

●

●

●●●

●

●

●

●
●

●

●

●

●
●

●

●

● ●
●

●●

●

●

●
●
●

●

●

●●

●

●

●

●

●●
●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●●●
●●

●

●

●

●
●
●

●

●

●
●
●●●

●
●

●

●●
●

●

●

●

●

●●

●
●

●

●

●

●

●
●

●

●

●

●

●●

●

●
●

●

●●

●

●

●

●

●●

●

●●

●

●

●
●

●

●

●

●

●
●

●
●
●

●

●
●

●●
●

●

●

●

●●

●

●●●

●
●

●

●

●

●
●

●

●

●
●●

●
●
●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●●

●

●

●●

●

●●
●
●

●
●

●

●●●

●

●

●●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●●
●

●

●●●●
●

●
●
●●

●●

●
●

●

●●
●

●

●

●
●
●

●

●
●●

●

●

●

●

●●●

●

●

●
●●

●

●
●●

●●

●●

●
●
●
●

●
●
●●●
●

●●
●

●

●
●

●

●●

●

●

●

●
●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●

●
●
●●
●
●
●

●

●

●

●
●

●

●

●

●

●
●●
●
●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●
●●
●

●
●

●

●

●

●

●

●

●

●

●●

●
●
●
●●
●

●●

●

●

●
●
●

●

●●●

●

●

●

●
●
●

●●

●
●

●

●

●
●
●
●

●

●

●

●

●●

●
●

●

●
●
●

●

●

●●
●

●

●

●●●

●
●

●●

●
●
●●

●●

●

●

●
●

●

●●

●
●

●

●

●

●●

●

●●

●

●

●

●

●

●
●

●

●●
●

●

●

●

●●
●

●●

●
●

●

●

●

●

●●
●

●

●
●●

●●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●●●

●

●

●
●

●

●●

●

●
●

●●

●
●●

●

●

●
●

●

●

●

●●●
●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●
●

●
●●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●●

chromosome 8

physical position (Mb)

lo
g(

M
o1

7 
/ (

c0
*B

73
))

0 20 40 60 80 100 120 140 160 180

−6

−4

−2

0

2

●

●
●

●

●
●

●

●

●

●
●●
●●

●●●
●

●●
●

●

●
●●

●

●

●
●

●
●●●

●

●

●●

●

●

●
●

●

●

●

●
●

●

●
●
●●
●
●
●
●
●

●

●

●

●

●
●

●

●●
●
●

●●

●●
●●

●●

●
●●

●●

●

●

●

●

●
●
●●●

●
●

●
●
●

●
●

●

●

●

●

●
●

●●

●

●●

●

●●●
●

●
●●

●

●

●
●
●

●

●

●

●
●

●●

●
●

●

●

●

●

●
●
●
●●

●●

●

●
●
●

●
●
●●

●

●

●
●●
●

●

●
●

●

●
●●

●●
●●

●●
●

●●●
●●●●
●

●
●

●●

●

●

●

●

●

●
●●

●

●
●
●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●●
●●

●

●

●
●

●
●
●

●

●
●●

●

●
●

●

●

●

●

●

●

●
●●●
●

●

●●●●

●
●

●
●

●

●

●●
●●

●
●

●

●

●●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●●

●

●
●

●

●
●

●
●

●●
●●

●

●
●

●●

●

●

●●

●

●

●

●●●●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●●

●

●●●

●

●●

●
●●
●

●

●

●
●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●●●

●

●
●

●

●●
●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●
●

●

●
●●
●

●

●

●

●
●●
●●

●

●
●●
●
●

●●
●

●

●●●

●

●
●

●

●

●
●
●● ●

●

●●

●

●●
●

●●

●

●

●
●

●

●

●

●

●●●

●

●

●
●

●

●●●●
●

●

●
●●
●

●

●●●
●
●
●
●
● ●●

●●

●●

●
●●

●
●●

●●●●
●●

●

●

●
●●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●
●

●

●
●●●
●
●

●

●

●

●
●●●
●

●

●

●●
●
●

●
●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●●

●

●

●●
●
●

●

●

●

●
●

●
●
●

●

●
●

●

●
●●
●

●

●

●
●●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●
●
●
●

●

●

●
●●●
●●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●
●
●●
●●
●●

●

●

●

●

●●●
●
●

●

●

●

●

●

●

●

●

●
●

●●●

●

●
●●
●
●
●

●

●

●
●
●
●

●

●●
●

●
●

●●
●

●

●
●
●

●

●

●●

●●
●
●
●

●

●●

●

●
●

●●●●●●

●

●
●

●

●●●●

●

●

●

●●

●

●

●

●
●

●

●
●
●
●

●

●
●
●

●

●
●

●

●●

●

●

●
●

●●
●
●

●
●●
●●

●

●
●
●
●

●●
●●

●

●●

●
●
●
●●

●

●
●
●

●

●

●
●
●●●

●

●
●

●

●
●

●
●

●

●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●
●

●●

●●

●
●●●●

●
●
●

●

●

●

●

●

●

●

●

●
●●
●●

●
●

●●

●

●●
●

●

●

●

●

●

●

●
●

●

●

●

●
●
●●

●
●

●

●

●
●
●
●●●

●
●●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●●

●

●●

●

●

●

●

●
●

●

●
●
●●
●

●
●

●
●

●

●●

●

●

●

●●

●

●
●●

●

●

●

●

●●

●

●●●
●
●
●●

●

●

●●●

●

●

●

●●

● ●

●

●

●
●

●
●

●

●

●

●

●●

●

●

●
●●
●

●
●●●

●

●
●

●

●

●●

●

●●

●
●

●

●●

●

●

●
●
●

●

●
●

●

●

●

●

●
●●●
●
●

●
●●

●

●

●

●
●
●●
●

●

●
●●

●●

●

●●
●

●

●●

●
●
●
●●
●

●

●

●

●

●
●

●

●

●
●

●
●●

●

●●
●●

●●
●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●●

●

●●

●
●

●

●

●

●

●●●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●●

●

●●

●

●

●
●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●●
●

●

●

●
●●●

●●

●

●
●

●
●●
●

●

●

●●

●
●

●

●

●

●

●
●
●
●
●
●
●

●
●

●●●●

●

●

●●

●
●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●

●
●
●
●●

●

●

●
●
●●

●
●●
●
●

●

●●

●

●

●

●

●

●

●●●●

●
●

●

●

●

●●
●

●●●

●

●

●
●●

●●●

●

●

●
●

●

●

●

●

●

●
●

●
●

●

●
●
●

●
●

●●

●

●

●

●

●

●

●

●

●●
●
●
●

●

●

●
●●
●

●

●●

●
●●
●
●
●

●

●
●

●

●

●

●

●

●

●

●

●
●
●●
●●
●

●●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●●
●

●

●

●●

●●

●

●

●
●
●

●
●●
●

●

●
●

●

●

●
●
●

●
●

●
●
●

●
●●
●

●
●
●
●
●

●

●

●
●
●

●

●
●

●

●
●

●

●●

●

●

●

●
●
●
●●

●

●

●

●●
●●

●

●

●

●

●

●

●
●

●
●
●
●

●

●

●

●

●

●●
●

●

●

●●
●

●●
●●

●●

●

●

●

●●

●

●
● ●

●
●

●

●
●●●

●

●

●

●●

●
●

●

●

●

●●
●

●

●

●●
●
●

●

●

●

●

●●

●

●

●● ● ●●● ● ● ● ● ● ● ● ● ● ● ● ●

●

●

●

●
●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●
●
●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●●

●

●
●

●

●
●

●●

●
●

●

●

●

●
●
●

●

●

●

●

●

●
●

●

●

●●

●

●●
●
●

●
●●●

●●

●

●

●
●
●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●●

●
●

●
●

●

●

●
●

●
●
●

●

●
●

●
●
●
●
●●

●

●●●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●
●
●

●

●

●

●●
●

●

●●

●

●

●

●

●

●

●

●
●●

●

●

●
●

●●

●

●

●
●

●

●
●

●
●●

●

●●

●
●●

●●

●

●

●

●

●

●

●●

●
●

●

●

●
●
●

●

●
●

●
●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●●

●●

●

●

●

●

●●●●●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●●●

●●
●
●
●

●
●●●●

●

●

●
●
●●

●

●

●
●

●●

●

●

●

●

●
●

●

●
●

●
●
●

●
●

●

●

●

●

●
●●
●
●
●

●

●

●

●

●

●

●
●

●
●●

●

●

●
●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●
●
●

●
●

●
●

●

●

●

●
●
●

●

●

●●

●

●

●

●

●

●
●
●

●●

●
●

●●

●

●

●

●

●

●

●

●
●

●
●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●
●●
●

●

●●

●
●
●

●

●
●

●●●

●●
●

●●

●

●

●

●
●

●

●●

●

●

●

●

●●

●

●●

●
●
●
●

●
●

●

●

●

●

●

●

●
●

●

●

●●

●

●
●

●

●●

●

●

●

●

●

●
●●●●

●

●

●●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●
●

●
●

●

●

●
●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●●●

●●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●
●

●

●

●

●●

●

●
●

●

●

●

●●

●
●

●

●

●
●●

●
●

●

●●
●

●

●
●●

●
●

●

●●

●●

●
●
●●

●

●

●

●

●●●
●
●
●

●

●

●●

●

●

●

●

●●

● ●

●

●
●

●

●●
●

●

●

●

●

●

●●●
●

●

●

●

●

●

●

●

●●●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●●
●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●
●

●
●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●●

●

●●

●

●

●●

●

●●

●●●
●

●

●

●
●

●

●

●
●
●

●
●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●

●●

●

●●

●

●

●
●

●

●
●

●

●

●

●
●

●
●

●
●
●
●

●

●
●

●

●

●
●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●●

●●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●
●
●
●

●

●

●
●
●

●
●

●

●

●
●●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●
●
●

●

●

●

●●

●

●
●

●
●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●
●

●

●

●

●

●●

●

●
●

●
●

●●●●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●
●●●

●

●
●

●
●
●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●●
●
●

●

●

●

●

●

●
●
●●

●●

●

●

●
●

●●

●

●●

●

●

●

●
●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●
●

●

●

●

●

●●

●

●

●
●●

●

●●

●

●

●

●●

●
●

●

●
●

●

●
●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●
●

●

●

●●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●
●
●●

●

●

●

●

●

●

●●

●

●
●

●
●
●
●

●

●

●
●●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●●

●

●
●
●
●
●

●

●

●

●

●

●

●●
●●

●
●

●

●●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●●

●

●

●●●

●

●

●

●

●

●
●
●
●
●

●●

●

●

●●●
●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●
●

●

●

●

●

●

●

●●

●
●

●●

●

●
●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●
●

●●

●

●●
●

●
●

●

●

●

●

●

●
●

●

●
●●
●

●●

●

●

●●

●

●
●
●

●

●

●●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●●

●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●●

●

●

●

●

●
●●
●
●

●

●
●

●

●

●

●
●
●

●
●

●

●

●●

●

●●●

●

●

●

●

●

●
●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●
●●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●
●

●●

●

●
●●
●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●●
●

●

●

●●

●
●
●

●
●
●

●

●●
●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●
●

●

●●
●

●
●

●●

●●

●
●●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●●
●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●
●●●

●

●

●

●

●

●

●

●

chromosome 9

physical position (Mb)

lo
g(

M
o1

7 
/ (

c0
*B

73
))

0 20 40 60 80 100 120 140

−6

−4

−2

0

2

● ●●
● ●

●●

●

●
●

●
● ●●

●

●

●

●

●

●
●●

●

●●

●

●
●

●
●
●

●

●●

●

●

●

●

●

●
●

●

●

●

●
●
●

●

●●

●

●

●

●

●●

●

●●
●
●●

●
●

●

●●●●

●
●

●
●

●

●
●●

●●

●●

●

●

●
●

●

●

●

●●

●●
●

●●

●
●
●

●
●

●

●
●

●
●

●

●

●
●

●
●

●

●

●

●
●

●

●
●

●

●

●

●●

●

●●

●

●

●
●
●
●
●●●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●

●

●●

●

●

●
●

●

●
●

●

●
●
●●

●

●

●●

●

●
●●
●

●●
●
●
●●
●
●●
●●

●●

●
●

●●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●●
●●

●●

●●

●●

●

●

●

●

●

●

●
●
●

●●

●●

●●

●

●

●●

●

●

●●

●

●

●

●●●
●●●

●

●●●
●

●

●
●●●●

●●

●

●

●
●

●

●
●

●

●

●

●●

●●

●
●●

●

●

●

●
●●

●

●
●
●

●
●

●

●●
●
●●

●

●

●

●

●

●

●●

●

●

●
●●

●
●●

●

●

●

●●●

●

●

●

●

●●

●

●

●

●●

●

●
●

●

● ●
●

●●
●

●●

●

●

●
●

●

●

●

●

●
●
●

●

●●●
●

●

●

●
●

●
●●
●

●

●●
●

●

●
●

●

●

●

●
●

●●

●

●●●●
●

●
●
●
●
●

●

●
●●
●

●

●
●
●
●

●●
●

●

●

●

●

●

●
●
●
●●
●

●

●

●●

●
● ●

●●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●
●

●

●
●
●

●
●

●
●●

●

●

●

●
●●

●●

●

●
●

●

●

●●
●

●

●

●

●

●

●

●
●●
●

●

●

●
●●

●●

●●

●
●●
●

●

●
●●

●

●●●●
●

●
●

●
●

●
●

●●

●

●

●

●

●

●

●●
●

●

●
●

●

●
●

●

●●
●

●

●

●

●
●

●

●

●

●●

●
●

●

●

●●●●●

●

●
●●

●

●

●

●

●

●
●
●

●

●
●
●
●

●

●

●●

●

●●●●
●

●●
●

●

●

●

●

●

●
●

●
●

●●

●
●
●

●

●

● ●

●

●
●●●
●●
●

●

●

●

●

●
●
●●
●●

●

●

●●
●
●●

●
●

●

●
●
●●●

●
●

●

●●

●
●

●

●●

●

●
●
●
●
●

●

●
●

●

●

●

●

●●
●

●

●

●●

●
●●

●●

●
●
●

●●●

●

●
●

●

●

●●●●

●
●

●
●

●

●
●●

●

●●

●

●
● ●

●

●
●

●

●●

●●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●
●●
●
●

●●

●

●

●
●●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●

●●
●●

●●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●●

●●
●●
●●

●

●

●
●

●

●

●

●

●

●
●

●

●

● ●
●
●
●

●

●

●●
●

●

● ●

●●

●

●●

●
●

●

●

●

●

●

●

● ●
●●

●
●

●
●
●
●

●●
●

●●
●

●

●

●

●

●●

●
●

●

●

●

●
●
●●

●

●
●

●

●

●

●

●
●

●●

●
●

●

●
●

●
●

●●●●●

●● ● ● ● ● ● ● ● ●● ●● ●●

3



●

●

●

●●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●
●

●

●

●

●

●

●●

●

●

●●

●●●

●

●

●

●

●

●
●
●

●

●

●●

●

●
●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●
●●
●

●
●

●

●

●
●

●●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●
●

●
●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●●●

●

●

●

●●

●

●

●

●

●●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●
●●
●

●

●

●

●
●

●

●

●●●

●
●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●●

●●●
●

●●

●●

●

●

●
●●
●

●

●
●
●

●●

●

●

●

●●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●●●●
●●

●

●●
●
●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●
●

●●●

●

●

●
●

●

●
●

●
●

●●
●

●

●

●

●
●●

●●
●
●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●
●

●

●●

●

●

●●

●

●●●●●

●
●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●●

●

●
●
●
●●

●

●

●

●
●

●

●

●
●

●
●

●

●●

●

●
●

●
●

●
●
●

●

●

●

●

●

●

●

●

●●

●

●

●●
●

●

●

●

●

●

●●
●
●

●
●
●

●●

●●
●●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●●

●

●

● ●

●
●

●
●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●●●

●

●
●

●
●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●
●
●

●
●

●

●

●

●

●

●
●

●
●

●
●
●●

●●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●
●

●●●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●
●

●

●
●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●●
●

●

●●●

●

●

●

●

●

●●

●

●●

●

●●

●
●

●

●

●

●

●

●

●
●

●

●●
●
●

●

●●

●

●

●

●

●

●●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●●
●
●●

●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●
●

●●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●●

●●
●

●●

●●
●

●

●

●

●

●

●

●●

●
●

●

●●

●
●

●
●

●●
●
●
●
●●

●●

●

●

●
●
●
●
●

●

●

●

●

●
●●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●●
●●

●

●

●

●

●

●

●

●

●

●
●
●

●●

●

●

●

●●
●

●
●●●
●

●●
●

●

●

●
●

●

●

●

●

●

●●

●
●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●

●

●

●

●●

●

●

●●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●
●●●

●
●

●

●

●

●●

●

●

●
●

●

●

●●●

●

●

●●
●
●

●

●
●

●
●●

●●

●

●

●

●
●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●
●

●

●

●

●
●

●

●

●

●

●
●●

●

●
●

●

●

●●●
●

●

●

●

●
●

●●

●

●
●

●

●

●

●
●
●

●

●

●

●●
●
●
●

●

●

●

●

●
●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●

●

●

●●

●

●

●

●

●

●

●●
●

●

●

●●

●

●

●●

●
●

●

●

●

●

●
●

●●

●

●

●

●

●

●
●
●

●

●

●●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●●

●

●●

●

●
●●

●
●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●
●
●

●

●
●
●

●

●

●

●

●●

●

●

●

●
●

●

●
●
●

●

●

●

●

●

●

●

●
●●●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●●●
●
●

●

●

●

●

●

●

●

●●

●

●

●●

●

●
●
●
●

●

●

●

●

●

●
●●

●
●
●

●

●
●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●●

●

●

●

●
●

●
●

●

●
●
●

●

●

●

●

●●

●
●

●

●●
●
●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●●
●

●

●

●

●

●●●

●

●

●

●

●

●

●●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●●
●●
●
●

●

●

●

●

●

●

●●●

●
●

●

●

●

●

●

●
●
●
●

●

●

●
●

●

●
●

●

●
●
●
●
●

●

●●●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●

●
●

●

●

●

●●

●
●

●

●

●

●
●

●●

●

●

●
●
●●

●

●
●

chromosome 10

physical position (Mb)

lo
g(

M
o1

7 
/ (

c0
*B

73
))

0 20 40 60 80 100 120 140

−6

−4

−2

0

2
●

●
●

●

●
●●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●
●
●

●

●

●

●●

●

●

●

●

●
●

●

●●●●●

●

●

●

●

●

●●

●
●

●

●
●

●

●

●

●
●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●
●

●

●

●●

●
●
●
●

● ●
●

●

●

●●

●

●

●

●
●

●

●

●
●
●
●●
●

●

●
●●

●●

●
●
●

●

●●
●

●●

●

●

●
●

●

●

●

●●

●
●●●●
●
●●

●

●

●

●

●
●

●

●●

●

●

●●
●

●

●

●
●

●

●
●●

●
●

●

●

●
●
●●
●

●

●●●
●

●

●
●

●

●

●

●

●

●
●●

●

●●
●

●

●

●

●

●●
●
●
●

●

●

●
●

●

●
●
●

●

●

●

●
●

●

●

●
●
●

●

●

●

●●

●

●●

●

●
●

●

●

●

●

●
●
●
●

●
●

●

●
●●

●

●●

●

●

●
●

●●
●
●
●●●

●

●

●

● ●●

●

●

●
●
●●
●

●

●
●
●
●

●
●

●

●

●●

●
●●

●

●

●

●●

●●

●

●

●

●

●●
●
●●●
●

●

●

●
●
●
●●

●
●●●
●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●

●

●●

●●

●

●

●

●
●
●

●

●

●

●●

●

●

●

●

●
●●
●●
●
●
●

●

●

●●
●
●

●●

●●●●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●
●

●

●

●
●
●
●●

●

●

●

●

●●

●

●

●

●●

●
●
●

●●●
●●
●

●

●

●
●
●●●
●●●

●●

●

●

●
●●
●

●

●

●

●

●●

●

●

●
●
●

●

●●

●

●
●
●

●
●
●
●

●
●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●
●
●
●
●

●●

●●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●●●

●

●

●

●

● ●
●

●

●
●

●

●

●
●
●

●

●

●

●

●●
●

●
●

●

●

●

●●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●
●

●

●
●

●

●

●
●

●
●
●●

●

●
●

●

●●●●

●

●

●

●
●
●

●
●

●●
●

●

●

●

●

●●●

●

●

●●●

●●

●●

●

●
●
●●

●

●

●

●
●

●

●

●●

●
●●●

●

●

●

●
●

●

●

●

●●

●

●
●

●●●

●

●

●
●
●

●

●●
●

●●
●

●

●

●

●●

●

●

●
●
●
●

●
●
●

●

●
●

●
●●

●

●

●●

●

●
●

●

●

●

●

●

●●●
●
●●●

●

●
●

●

●●●●

●●●
●
●●

●●

●●
●

●

●
●●

●

●

●

●

●

●●

●
●

●
●●

●

●

●●

●

●

●

●

●
●

●

●●

●
●

●

●

●

●

●●
●

●

●

●
●

●

●
●

●
●

●

●

●

●●

●

●
●

●
●

●

●
●

●●
●

●●●●

●

●

●

●●

●

●
●

●

●

●

●

●
●●
●

●

●

●

●

●

●

●

●
●
●

●
●

●

●

●

●

●

●
●

●
●
●

●
●
●
●

●

●
●
●
●

●

●
●

●●
●
●

●

●

●

●

●●●

●
●
●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●

●

●

●
●●
●

●

●

●
●

●

●●●
●
●

●
●
●●●
●●●

●●

●
●

●●●

●

●

●

●

●●
●●

●
●
●●
●

●

●

●●

●

●

●
●

●

●
●

●
●
●

●

● ●●
●

●
●

●
●
●

●
●

●●
●
●

●

● ●

●
●●

●

●
●

●
●

●

●

●
●

●

●
●
●

●

●

●

●

●

●
●

●●
●

●

●
●

●
●

●

●

●

●

●

●●
●●

●
●●

●●●
●

●

●

●

●

●●

●
●

●

●
●

●

●

●

●

●
●●
●

●

●
●● ●

●

●●

●

●●

●
●
●

●

●●
●
●

●
●

●

●●
●

●●
●

●

●

●●

●●● ● ● ● ●● ●● ● ●

4


