
0

10

20

30

40
−

lo
g 1

0(
p−

va
lu

e)

0

20

40

60

80

100
R

ecom
bination rate (cM

/M
b)

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

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

●●●
●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●
●●
●●●●●●●●●●●●●

●

●●●●●
●
●●
●

●

●

●●●●●
●
●

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

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

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

●●
●
●●●●●●●●●●●

●

●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●

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

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

●●
●●●
●
●●●●●●●
●
●●
●●●●●●●
●
●●

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

●●
●

●
●●
●●
●●●●
●
●

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

●●●

●

●●●●●●●●●

●

●●●●●●●●●
●●●●●●●●

●

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

●
●●

●

●●●●●●●
●●●●●●●

●

●●●●●●●●●●●●●●●

●

●●
●
●●●●●●●●●

●

●●●●●

●

●

●

●●●●●●●●●●●●●●

●

●●

●●
●
●
●
●●
●●●●

●●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●
●
●●●●
●
●●●●●●

●

●●●●●●
●
●●●●●●●●
●
●●●

●

●
●

●●●●●●●●●●

●

●●
●●●

●

●

●

●●●
●●●

●

●

●

●●●●●●

●

●

●

●●●●●●●

●

●●
●●●●●●●●●
●●
●
●●●●●●

●

●●●●

●

●

●●●●
●●
●
●
●●

●

●●●

●

●●●●

●

●●●
●●●●●●●●●
●

●

●●
●
●

●

●●●●●
●●●
●

●

●

●

●●●
●●
●●

●
●
●
●●●
●●

●

●

●

●●●●
●●●●
●
●●●●
●
●●

●
●

●

●●●●
●●●●●
●
●●●
●

●

●

●●
●

●

●●

●

●

●●
●

●

●

●

●
●●●●●●●●
●
●

●●
●
●●●●●
●

●

●●
●●●●●
●
●●
●

●
●

●●●
●●●●●●
●●
●

●

●

●●●
●

●

●●
●
●
●
●●
●●●●●
●
●
●●●
●●●
●

●

●

●●●
●

●

●
●
●
●●
●●

●

●
●●●●●●●●●●●●●●●●●
●

●
●

●●●●
●●●●●●●

●

●●●●●●●
●●●

●

●●●

●

●●●●●●●●

●

●●●●●●●●

●

●●●●●●
●●●●●●●●●●
●●●
●

●●

●
●●
●●●●●●

●

●

●●●●●●●●●●●
●●●●
●
●●●●●

●

●●●●●●●

●●

●
●●●●●
●
●●●●
●●●●●●

●

●●●●
●
●●●●●●

●

●●●●●●●●●

●

●

●

●

●●●●●●●
●●●●
●
●●●

●
●●●●●●●●●●●●●●

●●
●

●
●
●●●●
●

●

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

●
●●●●●●●●●●

●
●●●●●●●
●
●●●●●●●●

●
●
●●●●●●●●●●
●
●●●

●

●●●●●

●

●●●

●

●
●●●
●
●●●●●●●●●●

●

●●●●●
●
●
●
●●●●●●●●●
●
●●●●●●●●

●●

●●
●
●●

●

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

●

●

●●

●●●

●
●

●●●

●

●

●

●

●

●

●●

●●●●●●●●●●●●●●●
●
●●
●●
●
●●
●●

●●●●

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

●

●●●●
●●
●●●●●

●
●
●
●
●●●●●
●
●●●●●
●
●

●

●●

●

●●
●
●●
●
●●●

●●

●●●●●●●●●●●
●
●

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

●

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

●
●●
●●●●●
●

●

●●●●●●●●
●
●●●●●
●●●●●●●●
●●●●●●●

●●●●●●●●●●●●●

●

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

●

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

●
●●
●●
●
●
●●
●
●●
●●
●●●
●●

●●
●
●
●
●
●
●
●●●●
●
●
●●

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

●●●●●●●
●●
●●●●
●

●●
●●
●●●

●
●
●

●

●

●●

●

●

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

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

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

●

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

●●●●●
●
●●●
●●●●●●●●●

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

●

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

●

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

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

●●

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

●

●●●●
●●●●●
●
●●●●●●●
●●●●

●
●
●
●

●

●

●
●
●
●●●
●
●●●

●●

●

●●●

●
●●●

●

●●●●
●
●

●●●

●

●●

●

●●●

●

●●●●
●
●●

●

●●●●●●●●●

●

●●

●●

●●●

●●

●
●●
●●

●

●●
●
●
●
●

●

●

●
●

●●●
●
●●
●
●●

●

●
●
●●
●

●●

●

●●●
●
●
●●●●●●

●

●

●●●●●●

●●

●

●
●
●

●

●
●

●

●
●●●●●

●

●
●

●

●●●●

●

●●
●●●●●●

●

●●

●

●

●●

●●

●

●

●
●
●

●●

●●

●
●
●

●●●●●
●
●
●
●●●●
●
●●●●●●●

●

●●

●

●●●●

●

●●●●●

●●

●●●
●

●

●

●

●
●
●●●●●

●

●●●●●●●●●

●

●●●●
●
●

●

●

●

●●●●

●

●●●●●

●

●●●●●●
●●●

●

●●

●●●

●

●
●
●●

●

●●

●

●●

●

●
●●
●
●●
●●
●
●●
●●●
●●●
●
●
●●●●

●

●

●
●●●
●

●

●●

●

●●

●

●●●●●
●

●

●●

●

●
●
●●
●
●●●●

●

●●●●
●●
●●
●
●●
●
●

●

●
●●●
●●●
●
●
●●●
●
●●

●

●●

●

●

●●●●●

●

●●

●

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

●
●●
●●
●●
●
●
●
●
●
●

●●●

●
●
●●
●

●●

●
●
●●
●
●
●●
●●
●
●
●

●

●●●●
●●●
●
●
●
●
●
●
●●
●

●

●●●●
●

●

●
●
●

●

●●●●●●

●

●

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

●●
●●
●●●
●●

●
●●●●●●
●
●
●●

●

●●

●

●
●●●

●●
●●●●
●●●
●
●●

●
●

●

●●
●
●

●

●
●
●●
●
●

●

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

●
●
●●

●●
●
●●●
●
●
●●
●
●●●●●●

●●●●●●
●●●●
●
●
●
●

●
●
●●
●

●

●

●●

●

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

●
●
●
●
●
●

●●●
●●
●●●
●●

●

●

●●

●
●
●

●
●●
●●
●
●●●
●●
●●●●●●●●

●

●
●●
●●●
●
●

●

●

●
●

●●●●●●
●●
●
●
●
●
●●●
●

●

●●●●
●●●●●
●●
●●
●
●
●
●●
●
●

●

●
●
●
●
●
●●
●
●
●●

●●
●
●

●●
●●

●

●●●

●
●
●

●

●
●●●

●●●
●●
●●

●
●●●●●
●●
●
●●●●●
●●●●●
●●●●
●●●
●

●●●●●●
●●●●●●●●●●●

●

●●
●●

●●●●●●●
●
●●●
●●●●●
●

●

●●●●●
●●●●●●●
●●
●
●●●
●●●●

●
●●

●
●
●●●●
●
●●●●●
●
●●●●●

●

●
●●●

●

●
●●

●

●●●
●
●●●●
●●
●
●●
●●
●

●

●●

●●

●

●

●
●●

●●

●
●

●

●
●
●

●

●

●

●
●●●●●●●

●

●●●

●
●●●
●●●
●

●●
●

●●

●

●

●

●

●

●
●

●

●

●

●●
●

●

●●
●

●

●●●
●
●
●●●●●●●

●

●

●

●

●●●

●
●●

●

●●
●
●●●

●

●

●

●

●●●

●

●
●●

●

●

●●●●

●

●

●

●●
●●
●●●
●
●

●

●

●

●

●●●

●

●

●

●●

●

●

●

●

●●

●●●

●

●

●

●●●
●
●●

●

●
●

●

●

●

●

●●

●●

●

●

●

●
●●●

●●●

●●

●

●●●

●

●●

●

●●●

●
●

●

●
●

●

●●

●●

●●●

●●●●

●

●●

●●

●●

●●●

●●●●●●●
●

●●

●●

●

●

●

●●

●●

●

●

●●●

●
●

●●
●
●

●

●●

●

●

●

●

●

●

●●

●●

●

●●●●●●●

●●●●●

●

●●

●●●

●

●

●●

●
●●●●●●●●

●

●●

●

●

●
●●●

●
●

●
●

●●

●

●

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

●

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

●
●
●●●●
●
●●●

●

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

●

●●●●●●
●●●●●
●
●

●

●●●●●
●●●●
●

●

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

●

●●●
●
●●
●

●●

●
●●●

●

●●●●
●

●●●●●
●
●
●●
●●●
●●●●●
●●

●

●●●●●●

●
●
●

●

●●●

●

●●

●●
●
●
●●
●

●
●

●

●●●
●
●●●●●●●●
●
●●
●●

●

●●●●●●

●

●●●●●●
●
●●

●

●●
●●●●●●●●

●

●●●●●●●
●●●●●●●●●●
●
●●●●●●

●●

●

●●

●●●●●
●●●●●
●
●●●●●●●●

●

●●●●

●

●●●
●●●●●●
●●●●●

●

●●●●

●

●●●

●

●●●
●●
●
●

●

●
●
●●●●●●●
●

●

●●●●●

●

●

●

●●●

●

●●●
●●

●

●●●●●●●●
●
●
●●

●

●●
●
●●●
●
●
●
●●●●●●●●●●●●
●

●●

●●●
●
●●●●●
●
●●

●

●●
●
●●●
●●
●●
●●●
●
●●
●
●

●

●

●
●●
●
●●●●●

●

●●●
●
●

●

●●●●●●●●●
●●
●
●
●●
●

●●

●

●

●
●

●

●●●●●●●●
●●●
●
●

●

●●●●●●
●
●●●●●
●
●●●●●●●
●●●

●

●

●

●●●
●●●●●●●●●●●
●
●●●●
●
●
●●●

●●

●
●
●

●

●

●

●●●●

●

●●
●
●●●●
●
●
●
●
●●
●●
●
●

●●

●●

●

●●●●
●●●●
●

●

●●●●●●

●●
●
●●●
●●●●●●●

●
●●

●●

●●●●●●●

●

●●●●●

●●●
●●

●
●

●●●●
●
●●

● ●

●●

●

●

●

●

●●

●

●

●●●●●●●●●●●●●●●

●

●

●

●

●

●

●

●

●●●●

●

●

●●●●●●●●

●

●●●●●●●●

●

●●●●●
●
●

●

●
●●
●
●●●
●
●●●●●●●●●●●●●●●●●●●●●●

●●●●●
●●

●

●●● ●●

●

●

●

●●

●

●

●

●

●

●

●

●●●●●●
●●●●●
●

●
●

●●●●

●●

●●
●●●

●
●
●
●
●●

●

● ●

●

● ●● ●● ●
●●
●●●●
●●

●

●

●●●●

●

●

●●
●●

●

●

●

●

●
●●●

●●●●●
●●

●
●●
●●●●●●

●
●●●●●● ●●

●
●●●● ●●

●●●●●●●●●●

●●
●●●
●●●●●●●●

●●

●●
●●●●●
●
●
●●●●●●●●

●●●●
●●
●
●●●
●
●

●●●●
●
●

●

●●●●●

●
●
●●●●●

●

●●

●

●●●●●●

●

●●●●

●
●●●●●●●●●●

●

●

●
●
●
●
●
●●●●●●
●●●

●
chr11:68218290

0.2

0.4

0.6

0.8

r2

UNC93B1

ALDH3B1

NDUFS8

MIR7113

MIR4691

TCIRG1

MIR6753

CHKA

SUV420H1

C11orf24

LRP5 PPP6R3 GAL

MTL5

CPT1A

MRPL21

IGHMBP2

67.8 68 68.2 68.4 68.6
Position on chr11 (Mb)



date:  
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display range:  
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reference SNP:  
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Make more plots at http://csg.sph.umich.edu/locuszoom/


