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Supplementary Data Set 1. Regional association plots of newly identified loci.
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Nature Genetics: doi:10.1038/ng.3951



2

0

2

4

6

8

10

−
lo

g 1
0(

p−
va

lu
e)

0

20

40

60

80

100

R
ecom

bination rate (cM
/M

b)

●
●
●●

●

●●●●●●

●

●●●●●

●●●●

●●

●

●●●●
●

●

●

●●●●●●●●●
●
●●●●●●●
●
●●●

●
●●●
●
●●●●●●
●●●
●

●●●●●
●
●●●●●●●
●
●●●
●

●●●
●

●●
●
●
●●●●●●●●
●●
●●●
●●●●●●●●●●●

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

●

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

●●●●●●●
●
●

●●●●
●
●●
●
●●●●●●●●●●
●

●

●●

●●
●

●

●●
●

●●

●
●
●
●

●

●
●
●●●●
●
●●●●●●●●●●●●
●●
●●●●
●

●
●

●

●
●●●

●

●●●●●

●

●●●●
●●●●●●●●
●
●●●●

●

●●●
●
●●
●
●●
●
●

●

●

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

●

●
●
●●

●●

●

●●

●●●●●
●●

●

●●

●

●

●●

●

●

●

●
●
●

●●●●

●

●
●●
●

●●

●

●

●
●●

●
●

●

●

●

●
●●

●

●●

●

●
●

●●

●●

●●

●

●●

●●●●●
●●●

●

●●●

●

●
●

●

●

●

●

●

●

●

●●●

●

●

●
●

●

●

●

●

●

●●

●●

●

●●

●●●●●

●
●●●

●

●●

●
●
●

●

●●

●

●
●●

●●●●

●●●
●

●
●

●●●
●
●
●●
●

●

●●

●

●
●
●

●
●●●
●

●
●●●
●
●●●●●●●●●●●●

●

●
●

●

●
●

●●

●

●

●
●
●

●

●

●●●●●
●●●●
●

●

●

●●●

●

●
●●

●

●●●

●●

●

●

●

●●
●
●●●
●
●

●

●

●●
●●

●

●
●

●

●

●

●

●

●

●●

●
●

●●

●

●●●●●

●

●

●
●●

●

●

●●
●

●

●

●●
●●
●

●

●●●●●
●

●●●●

●●

●

●

●

●

●
●

●

●

●

●
●●●●

●●

●

●●●

●

●●

●

●

●
●●

●●●●

●
●
●

●

●●

●

●
●
●

●●

●

●

●

●
●●

●
●

●

●

●

●●●●●

●

●

●

●

●●

●●●●●

●●

●

●
●

●

●
●●
●●
●

●

●

●●

●

●

●

●●●

●

●

●

●●

●

●
●
●
●

●

●

●●
●●

●

●

●●

●
●

●

●●

●●

●●

●●

●
●

●

●
●
●

●

●
●

●

●

●

●

●

●

●●●

●

●●
●●

●●

●

●
●●
●

●●

●
●

●●

●

●

●

●
●
●●

●

●

●

●

●

●

●

●●
●
●●
●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●●

●

●

●

●●●

●●●

●

●

●

●

●

●

●●

●●

●

●

●●●

●

●

●

●

●
●

●

●

●●

●

●●

●●

●

●

●

●

●●●

●●

●
●

●

●

●
●

●

●●

●●

●●●●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●●

●

●

●●
●●
●
●●

●

●

●

●

●

●●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●●●●

●●
●●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●●●

●

●

●●●

●

●●

●

●●●

●

●

●

●

●
●

●
●●

●●

●

●

●

●●●

●

●

●●

●

●●●

●●●●●●●●●

●

●

●
●

●

●

●●●

●

●

●

●

●●●

●
●

●

●
●●

●
●

●

●

●●

●

●

●●●

●

●●●●

●
●●

●

●

●

●

●●●

●

●

●

●

●
●

●

●

●

●●

●●●
●●●

●
●

●

●

●
●
●

●

●●●●

●●

●●●

●

●●

●

●●

●

●

●

●

●●

●

●

●

●●●●●

●●
●●

●

●

●

●
●

●

●

●

●●

●

●●●●

●

●●

●●●●

●●

●

●●
●●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●
●

●

●

●●

●

●

●●

●●

●
●

●●●
●
●
●
●●

●

●
●

●●●

●

●●●

●

●

●

●
●●

●

●

●

●

●

●

●

●●

●

●

●

●●●

●

●

●

●

●

●

●
●

●

●

●●●
●

●

●

●

●●

●●●

●

●●

●

●

●●
●
●●

●

●

●●

●

●●●
●
●

●

●
●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●
●

●

●

●

●

●

●
●

●

●
●
●

●

●●

●

●

●
●

●
●●
●
●●
●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●●●

●
●

●

●

●

●

●
●●
●

●

●

●●●●

●

●

●●

●●●
●
●●●

●
●

●●
●●
●●

●

●

●

●●

●

●●

●

●●
●●●●

●

●●

●

●●●●●

●
●

●
●

●

●
●
●●●

●

●
●
●●●

●●

●
●●

●

●●●

●

●

●

●

●●●

●

●

●

●●●

●●●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●●●●●●

●

●

●

●

●

●●●●●
●

●

●

●

●●

●

●

●●

●

●●

●●●●●●●●●●●●●●

●●

●●●

●
●

●●●●●●●●

●

●
●●
●

●
●

●●

●
●

●
●●

●

●

●

●
●●●

●

●
●
●

●●

●

●●
●

●

●

●●

●
●
●
●●
●

●●

●

●●

●
●

●●●
●

●●

●

●●
●
●

●

●

●●

●

●

●

●

●

●
●
●●●●●●

●●

●●●●●●●●●●●●●
●

●●

●●

●●

●

●●●●

●●

●●

●

●

●

●●●●●

●

●

●

●●●●
●
●●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●●●
●●●

●

●●

●

●

●

●

●

●

●

●

●
●

●●

●
●

●●
●

●●●
●

●●

●

●

●●●●

●

●●

●

●

●

●

●

●●
●

●●●●

●

●●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●●

●

●
●

●●

●●●

●
●

●●●●●

●

●●

●

●●●
●●

●

●

●

●

●●●●●●●●●
●
●

●

●

●

●

●●●

●●

●
●
●

●

●
●
●

●●●

●

●●●

●

●

●

●

●

●●●●●●●
●
●●

●●●

●●

●

●

●

●

●

●

●

●
●

●
●

●●●

●

●

●●●●●

●
●

●

●●●

●
●
●●●

●●

●●●●●●●●●

●

●

●

●
●●●●●

●

●●●●●●●●●●●●●●

●

●●●●●
●
●
●●●●●●●
●

●

●●

●●

●
●●●●●

●
●

●
●●●●
●●

●

●

●●●●

●

●●●●●

●

●

●●

●
●

●

●●●●

●●●●

●●

●●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●●

●

●

●●

●

●

●
●

●

●

●

●●

●

●●●●●●●●
●●
●
●●
●
●
●
●
●●

●

●●●●●●●●●

●
●●

●●
●
●

●

●

●

●●●●

●

●●●●●●
●
●●●●●●●●●●●●
●
●
●
●●●●

●

●●

●
●●●●●●●●●●●●●●●
●

●

●●●
●
●●●●●●●●
●●●●●●●

●

●●
●●●
●
●

●

●●
●
●●

●●

●●

●

●

●

●
●

●●

●
●

●

●
●
●

●
●

●

●●

●

●

●●
●
●●

●

●
●

●●

● ●

●

●

●

●

●

●
●
●

●●●

●

●●
rs10208649

0.2

0.4

0.6

0.8

r2

1 gene
omitted

ASB3

GPR75−ASB3

CHAC2

ERLEC1

MIR3682

GPR75

PSME4

ACYP2

TSPYL6

C2orf73

53.8 54 54.2 54.4 54.6
Position on chr2 (Mb)

Brain_AC
Brain_CG
Brain_HM
Brain_ITL
Brain_MFL
Brain_SN
CD19+ Cells
Pancreatic Islets

0

2

4

6

8

10

−
lo

g 1
0(

p−
va

lu
e)

0

20

40

60

80

100

R
ecom

bination rate (cM
/M

b)

●●
●
●●
●
●
●

●●●●●●●●●
●●
●
●●●●
●
●

●

●
●

●

●
●

●

●
●
●
●

●

●

●
●●●●●●●●●●●
●
●●

●

●
●

●
●
●
●

●●

●

●●

●
●

●

●●
●

●●●●●●●

●
●●

●

●●●●●

●

●

●

●
●●

●
●
●

●
●

●●

●

●
●
●

●●
●
●

●

●

●

●
●●●

●

●●
●

●

●

●
●●●●

●

●

●
●

●

●

●

●

●

●

●●

●●

●

●●
●
●

●
●●

●

●●

●

●

●

●●

●●

●●●●●

●

●●

●

●●

●

●●●

●

●●●●●●●●

●

●●
●
●
●●●
●

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

●

●

●
●●●
●

●
●●●●●●●
●●

●●

●●

●●

●●
●●●
●●●

●
●

●

●
●●
●●

●●
●
●●
●
●●●●●●●●

●●●
●

●●●●
●●
●
●●
●
●●●●●●●●●
●●
●

●
●●
●

●

●

●

●

●

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

●

●●●
●●
●●●
●●

●

●

●●

●

●

●

●●

●●●
●

●

●●●

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

●
●
●●
●
●
●●
●●
●
●

●

●●●●●●●
●
●●

●●●

●●●●●●●●●●
●
●●●

●●

●
●
●●●●●●●

●

●
●●●●●●

●

●●●●

●●●●●
●
●
●

●●

●●●
●
●●●
●
●●●●●●●●
●●●●●●●●●

●
●●●●●
●●●●●●
●
●●●●●●●●●●
●
●

●
●
●●●●●
●
●
●●

●
●●●

●●
●●●
●●●

●

●●
●●●●
●

●●
●●●●●●
●
●
●
●●●●●
●●●●●●●

●

●

●

●

●

●●

●●

●

●

●●

●

●●●
●●

●

●●●

●

●●●●●
●
●●●

●

●

●●●●●

●

●

●

●
●
●●●●●
●
●

●

●●

●
●
●

●

●

●●●
●

●●

●

●

●
●
●●●

●●

●
●●●●
●●

●

●●

●

●●●●●
●●
●
●

●
●
●●

●●

●●
●
●●

●

●

●●●

●
●
●●
●●

●●

●

●

●●●

●
●●●

●

●●

●
●●

●

●

●●●

●●●

●●●●

●

●●●

●

●
●

●
●

●
●

●

●

●

●●●
●

●

●

●●●

●

●

●

●

●

●●●●●●
●

●

●

●●●●●●

●●

●
●
●

●

●

●

●
●

●

●●●

●

●●

●

●

●

●

●

●

●
●●
●

●

●

●

●

●●●

●

●●●

●

●●●

●

●

●●

●●
●

●

●

●●●●●

●
●

●●

●●
●

●
●●
●

●

●

●

●

●

●●

●●
●●
●●●●

●

●●●●

●●●●

●●

●●●

●

●●
●

●
●●●

●

●
●

●

●●

●●

●●
●
●

●

●●●

●●

●

●

●●●●●●
●●
●
●●●●●●●●●●●●●●●●●●

●●

●●●●

●●

●

●

●
●●●
●●●●●●●●●●

●

●

●●●●●
●
●●

●●

●

●

●

●●

●

●
●●

●

●●

●

●●

●

●

●

●

●●●●

●
●●
●

●

●

●

●●●●●

●

●●●●●●●●●●●●●●●●●

●●●

●●●
●
●●●●●●●●

●

●
●

●

●

●●●●●●

●
●

●●

●●
●●●●●●

●

●

●

●●

●

●●

●

●●

●

●

●●

●

●

●●●

●

●●●

●●●●

●

●●

●

●●●

●

●●

●

●

●

●●●

●

●

●
●

●

●
●
●●●

●

●●

●●
●

●

●

●●

●

●●●
●
●●

●●

●

●

●●

●

●

●●

●●

●

●●

●

●●
●
●●

●
●

●

●

●

●

●●●●●●

●

●

●

●

●

●
●
●
●●●●●
●
●

●

●●

●

●●●●●
●●
●●
●

●

●●
●
●●

●

●
●●●●●●●●

●

●●●

●

●
●

●

●●●●

●

●

●

●●●

●

●

●

●

●

●
●
●

●●●

●

●
●

●●
●
●
●
●

●
●
●
●●
●●

●

●

●●●●●

●

●●

●

●
●●

●

●
●

●

●
●

●

●●

●

●●

●

●●●

●

●

●

●●
●

●

●

●
●

●
●
●

●

●●
●
●●●

●

●

●

●

●●●
●
●●●●

●

●●●

●

●

●

●

●●●●●

●

●

●

●●●

●

●●
●●

●

●●●

●

●

●
●

●

●

●

●
●

●●

●●

●●

●

●●

●

●

●

●●
●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●
●
●

●
●●●
●
●●

●

●
●
●

●

●

●●
●●●●●●●●●●●●●
●●
●
●

●●
●
●

●●
●
●●●●●●

●

●
●
●●●●●●

●

●
●
●

●
●

●●●●●●●●●●●●●

●●

●

●

●

●

●●●

●
●

●

●

●

●
●
●

●

●

●
●
●

●
●

●●
●●●
●

●

●

●

●

●●

●●

●

●
●

●●
●●
●●
●
●●

●●●●●

●

●

●

●

●●
●
●
●

●●

●

●●

●
●

●●●●●

●

●●
●
●
●
●
●
●●●●
●
●
●

●

●

●

●
●
●
●

●

●●

●

●
●●

●

●

●
●

●

●●●

●
●●

●

●●●●●●

●

●●
●●●
●●

●●

●

●
●
●

●●

●

●●

●

●

●●

●

●

●●

●
●
●

●

●

●
●

●

●

●●

●
●●

●
●

●

●●●

●

●

●
●
●●●
●

●

●

●

●

●

●●

●
●
●●●
●

●

●●
●
●●●

●●

●

●●
●

●

●
●
●●

●

●●

●

●●

●

●●

●
●

●●●

●

●

●
●
●●
●

●

●●●
●

●

●●

●

●

●●●●
●
●

●

●●●●
●●
●
●

●

●

●

●
●
●
●

●
●

●
●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●

●

●●●

●

●●

●

●●●●●●●
●
●

●

●●●●●●●

●●

●

●●

●●●●●●●●

●

●●

●
●●

●
●●●●●●●

●

●
●
●●●●●●●

●

●●

●
●
●●

●

●

●●●
●

●

●
●●

●

●
●●
●

●

●

●

●
●
●
●

●

●

●●
●●
●

●

●●

●

●

●

●

●●

●

●
●●

●

●●●

●

●

●

●●●
●
●
●
●
●
●

●

●

●
●

●●

●

●

●

●

●

●●

●

●

●
●●

●●

●
●

●●●

●●
●
●

●

●●

●

●●●
●
●●●●●●●

●

●

●

●

●●

●

●●

●

●

●

●●●

●●●

●

●●●●
●

●●

●
●

●
●

●●
●

●

●

●

●
●●

●

●●

●

●

●

●

●

●●
●●●

●

●●●●

●

●●

●

●

●
●
●
●

●●

●

●
●
●

●●

●●

●
●
●

●●●●
●
●

●

●

●●

●●

●●
●●
●

●●
●
●●●●●
●●
●●●●●
●
●

●●
●
●●●

●

●

●
●
●
●
●

●
●●
●●●●●●●●
●
●●●●●●●●●●●●
●●

●●●●●●●●●
●
●●●●●●●●

●

●●

●

●●●●

●

●●●●●
●●●●

●

●

●

●●●●●●●●●

●

●

●

●●●●

●●

●●
●
●●
●●●
●

●●●●
●
●●●
●●

●

●

●

●
●
●●●●

●

●●
●●●
●●

●●

●●
●

●

●
●●
●
●●
●

●

●

●

●●●●
●●
●
●●
●

●
●

●●●●

●●●●

●

●

●

●

●

●●●●●

●

●●●

●

●

●
●
●
●●●

●

●●

●●

●

●●●

●●

●●●●●

●

●●●●
●●
●●●●
●
●

●●

●
●

●

●
●
●
●
●●●
●
●
●
●

●

●●
●
●●

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

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

●●●●●●●●

●●

●
●
●

●●●●●

●

●●

●

●

●

●

●●
●●●
●●●●
●●●●

●
●●●●

●

●

●●●●●

●

●●

●
●●

●●●
●
●

●

●

●

●●●●●●●●●

●

●

●

●●●●●●●●●

●●●●●●●

●●

●

●●●
●
●●

●
rs2390669

0.2

0.4

0.6

0.8

r2

B3GALT1 STK39 CERS6

MIR4774

168.6 168.8 169 169.2 169.4
Position on chr2 (Mb)

Brain_AC
Brain_CG
Brain_HM
Brain_ITL
Brain_MFL
Brain_SN
CD19+ Cells
Pancreatic Islets

0

2

4

6

8

10

−
lo

g 1
0(

p−
va

lu
e)

0

20

40

60

80

100

R
ecom

bination rate (cM
/M

b)

●

●●●
●

●

●●●

●
●

●

●●
●●

●

●

●●
●

●

●

●

●

●●●

●

●
●

●●
●
●
●

●

●●
●

●

●●
●●

●●●●

●●●●●●●●●●●

●

●
●●
●
●

●●●

●●
●
●●

●●

●
●●●●●●●
●
●
●
●

●

●●

●

●

●●●●●●●●●
●●

●
●

●
●●

●●●

●

●

●●

●

●

●

●●●●

●●

●●

●

●

●

●

●●●●●
●
●●

●

●●

●
●
●

●

●●

●

●●●
●

●●●●
●

●
●●●●●●●

●

●●●●
●

●●

●

●●
●●●●●●●●
●
●

●●

●

●●

●
●
●

●

●●

●

●●●●●●●

●

●

●●
●
●●
●
●●●●

●

●●●●●

●●●
●
●

●●●●
●
●

●
●●

●●
●

●

●●●
●

●

●

●

●
●
●

●●

●●

●●
●●

●

●

●●

●
●

●●
●
●●

●

●
●

●●

●

●●

●
●

●●

●●

●

●

●●●
●

●●

●●

●

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

●

●

●
●

●●
●
●

●
●
●

●
●
●
●
●●

●
●
●
●
●●●●

●
●
●
●●
●
●

●
●●●●
●

●
●●●
●●●
●●
●●
●
●●
●
●●
●
●●

●
●
●

●●●●●
●

●●

●
●●●

●
●
●

●

●

●
●

●
●

●●
●

●
●
●
●●

●
●
●●

●
●
●●
●●●●

●

●

●
●

●●

●
●

●

●

●

●●

●

●

●

●
●

●●

●●●●●●●●●●●

●

●●●

●

●●
●
●

●

●

●●●

●●

●

●

●●

●●

●

●

●●●

●●

●●●●

●●

●
●
●
●●●●

●

●

●●

●

●

●●●

●

●

●●

●

●

●

●

●●●

●●
●●

●●●

●

●

●●

●●

●

●●●●●

●●●

●●●●●

●

●

●

●●●●●●

●●

●●

●●

●●●

●

●

●

●
●●●●
●●●●
●●●●

●
●

●●●●

●

●

●

●

●

●

●

●

●

●●

●●

●●
●●

●

●

●

●

●●

●●

●●

●●

●●●

●

●

●●

●●

●

●

●
●
●●●●●●

●

●●●

●●

●●●●

●●

●●●●●

●●

●
●
●

●

●

●●

●

●

●●

●●
●●

●●

●

●

●●

●
●
●

●

●●

●●

●

●●●

●

●●●

●

●●●●●●●●

●

●
●
●●

●

●●●●●

●

●●

●

●

●

●

●

●
●

●

●●●

●●

●

●●●

●

●

●

●

●

●●●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●●●

●
●●

●●

●

●

●

●●

●

●●
●
●●

●●
●●

●

●●

●●

●

●

●

●●●
●●

●●●

●

●●

●
●

●

●
●
●
●
●
●
●●●

●
●

●●

●

●●
●

●●●●
●

●
●
●
●●

●

●

●

●
●●●●●●●●●●●●●●●●●●
●●
●●●●

●●●●●

●
●

●●

●

●

●
●

●

●●

●

●●

●

●

●●●●

●

●●●●●

●

●●●●

●

●

●

●

●●

●

●●●

●
●

●

●
●
●●●
●

●

●●
●
●●●

●

●●

●

●●

●
●

●

●

●

●

●

●

●

●●●

●
●●

●

●

●

●

●

●●
●●

●

●●

●

●

●

●●●●●●●●
●
●●

●
●●●●●●
●●
●
●●●

●

●●
●
●
●
●
●
●

●

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

●
●
●

●

●

●●●●

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

●
●

●

●

●●●

●

●●●●

●

●●●●●●

●●
●
●
●

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

●
●●
●●●●●
●
●
●
●●●●●

●

●●●●●●●●●●●●●

●●
●●

●●

●

●

●

●

●
●
●●

●

●
●
●
●

●

●

●●

●

●

●
●

●●

●
●

●

●●

●
●●●●
●●●
●

●●
●
●
●
●
●
●
●●●●

●

●●●●●
●
●●●
●
●●●●●●
●●
●

●

●
●
●●●●
●●●
●●
●
●
●●
●

●

●

●

●●●●
●
●
●●
●●

●●
●
●●

●●●●●●
●

●

●

●●
●●

●

●
●●●●
●●●●

●
●●

●●●●●

●●
●●
●●

●

●
●●●

●

●
●

●

●

●●

●
●●

●

●
●
●●

●

●●●

●●
●
●●●
●●●
●
●●

●

●●

●
●
●
●
●

●●●●●●●●

●

●●

●●●

●●●

●●

●
●
●●●●

●

●●●●●●●●●●●

●●

●

●

●

●

●

●●

●●●●●

●

●●●●●●●●●●●●●●●

●

●
●
●

●

●●●●●●●●●●

●

●●●

●●

●

●

●

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

●

●●●●●●●●
●●●●●
●
●
●●
●
●
●●●●●●●

●●

●●

●
●
●

●

●●
●●

●

●●●●●

●●●

●

●●●

●●●

●●

●

●

●

●●●●

●

●

●

●

●●

●

●

●●

●

●

●●●●●●

●

●

●●●

●

●

●

●

●●

●

●●

●

●
●

●●●

●●
●

●

●●

●●●

●●
●

●

●●●

●●●●

●

●

●
●

●

●●
●
●●
●●●
●
●

●

●

●

●

●

●●●

●
●

●

●●●●●●●●

●

●

●●

●

●●●
●●●●●

●

●●●●●●●●●●●●●

●

●●●●

●

●

●

●●●
●●

●

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

●●
●
●●
●
●
●
●
●
●●●●
●●
●
●

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

●
●
●

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

●

●●
●
●●●●
●

●
●●
●●

●●
●

●●

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

●

●●●●●●

●

●●●●●

●●

●

●●

●

●

●●●●●

●
●●
●
●

●●
●

●●●
●●●●●●●

●●
●
●
●

●
●

●

●

●●

●

●
●
●

●●
●
●●
●
●

●
●

●

●
●

●
●
●

●
●
●
●●●●●

●●●●●●●
●
●

●

●

●

●

●

●●●●

●●●

●
●

●

●

●
●

●

●
●●●●

●●●

●

●

●

●●●

●

●●●
●

●

●

●●

●●●
●

●
●

●●

●
●●
●

●
●

●

●
●
●
●●
●

●

●●

●
●
●
●
●

●
●●
●
●
●●●●
●

●●
●

●●●

●

●
●

●
●
●●●
●
●
●●●●●

●●
●●●●●

●

●
●
●
●
●

●

●●●●
●
●●

●

●●●●●●●

●

●

●

●
●
●●

●●

●●●

●●●●●●
●
●●

●●

●●
●
●●●●

●
●
●
●●

●
●●●●

●

●●●
●●

●
●
●

●

●
●
●●
●
●●●●●●
●

●

●●●●●●●●●

●●●●

●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●

●●
●

●
●

●●

●

●

●

●
●

●●●

●

●

●●●●●●●

●●●
●
●●●●●●●●●

●

●

●

●

●

●

●●●●●●●●●●●●
●

●

●●●●

●

●●●●●

●●●●●●●●●●●●●●●●●●

●●

●
rs2574704

0.2

0.4

0.6

0.8

r2

HRH1 ATG7

VGLL4

TAMM41 SYN2

11.2 11.4 11.6 11.8 12
Position on chr3 (Mb)

Brain_AC
Brain_CG
Brain_HM
Brain_ITL
Brain_MFL
Brain_SN
CD19+ Cells
Pancreatic Islets

0

2

4

6

8

10

−
lo

g 1
0(

p−
va

lu
e)

0

20

40

60

80

100

R
ecom

bination rate (cM
/M

b)●

●

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

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

●

●

●

●●●
●

●

●

●

●

●●●●●●●
●●
●●
●
●●●●●●●●●●●●●●●●●●●●

●

●●●●●●
●
●●●●●●●
●
●●●●●

●

●●●

●

●

●●

●●

●●

●●●
●●
●●
●

●

●

●

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

●●

●●
●
●●●●
●●●●●●●●●●●●

●
●●●●●●●●●
●

●●

●●●●●●

●

●●

●

●●●●●

●

●●●●

●●

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

●

●●●●●●

●●●

●●●●
●
●
●

●

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

●●

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

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

●●
●
●●

●

●●●●
●●●●●●

●

●●●
●
●●●●
●
●
●

●●●

●

●

●

●

●
●
●
●

●

●●
●
●

●

●●●●●

●

●●

●

●
●

●

●

●

●●

●●

●

●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●●

●

●

●

●●

●
●

●●●

●

●

●
●●

●●●●●●

●●

●●●

●

●●●

●

●●
●●

●

●

●
●

●●

●
●●●●●●●

●

●●●

●

●●●●●●●●●●●●●●
●
●

●

●

●

●●●

●

●

●●

●

●●

●

●●●

●

●●

●

●

●

●

●

●●

●●●●●

●

●

●

●

●●

●

●

●●

●●●

●

●●●

●

●

●

●●

●●
●

●

●

●

●
●

●●●

●

●

●

●●

●

●

●

●

●

●

●●

●
●

●

●

●

●●

●

●

●●

●

●●

●

●

●●

●

●

●

●

●●●

●

●●

●

●

●

●●●

●

●

●

●●●●●

●●

●

●●●●●●●●

●

●●●●●●●

●

●●●

●

●●●●●●●●●●●●●●●●●●●

●

●●●●●

●

●
●
●●●●●●

●

●

●

●●●●●●●●●●●●

●

●

●

●●

●●

●
●
●●

●
●

●

●

●
●

●

●

●●●●●●●●

●

●

●

●

●●●

●

●●●●●●

●

●

●
●
●
●
●●

●

●

●

●●●

●

●

●

●●

●

●

●●

●●●●

●

●●●●●●●●●●●
●●●●●●
●
●●●●●●●●

●

●●

●

●●●
●
●

●

●

●

●●●●●

●

●●●

●

●●
●●●●

●

●●

●●

●
●
●

●

●
●

●

●
●

●

●
●
●●

●
●
●●●●

●●

●●

●

●

●●

●●

●●

●
●●
●●●

●

●
●●

●

●
●

●

●●●

●

●
●

●

●

●●●●●●●●●●

●

●●●●●●●

●

●

●●
●●●●●●●●

●●●
●

●
●
●●●

●
●
●

●●●

●

●●●●●●●●
●

●
●

●

●●●

●

●
●
●●
●
●●

●

●●●●●

●

●

●

●

●●

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

●
●●●

●

●●

●

●●●

●●
●●●

●

●●
●
●●●●●

●

●

●

●●●●
●●●●●●●●●

●

●●

●

●●●●●

●

●●●●●●
●
●●
●●●

●

●

●
●
●●
●●●●●●●●●

●

●
●
●

●●
●
●●

●

●
●●

●

●
●●●●●●●●
●●
●
●

●

●
●
●

●

●●

●

●

●

●

●

●

●
●●

●●●

●●
●
●
●

●

●

●●

●

●●
●●

●●

●

●●

●

●

●●●●

●●

●

●

●
●

●

●

●●

●●

●
●
●●
●●●●●●
●
●
●●●●●
●
●●●●●●●●

●●●
●●●●
●●

●●●

●●
●
●●
●

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

●

●●
●
●
●●
●●
●
●●
●●

●●
●●
●●●

●

●●●
●●

●

●

●

●●●●●●●●●
●
●●●●●●●●●

●

●●●●●●
●
●
●
●●

●
●●●●●●●●●●

●

●●●●●●
●

●●●●

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

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

●

●●●●●●●●●●●
●

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

●

●●●

●

●●●●●●●●●●●●●●●●●●

●●
●
●
●●●
●
●
●

●

●
●●●●●●●●
●●
●●●
●●●●●●●●●

●

●
●●

●

●●
●

●

●●
●
●●

●●
●●
●
●

●

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

●

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

●●●
●
●
●●
●
●
●●●
●
●
●
●
●●
●●

● ●●●●●●●
●●●●●●●●●●

●

●●

●

●●●●●●●●
●●
●●●
●

●●●●

●

●●●●●●●●●
●
●●●●

●

●●●●●●

●

●
rs8192473

0.2

0.4

0.6

0.8

r2

3 genes
omitted

ULK4 TRAK1

CCK

LYZL4 VIPR1

SEC22C

SS18L2

NKTR

ZBTB47

KLHL40

HHATL

CCDC13

CCDC13−AS1

41.8 42 42.2 42.4 42.6
Position on chr3 (Mb)

Brain_AC
Brain_CG
Brain_HM
Brain_ITL
Brain_MFL
Brain_SN
CD19+ Cells
Pancreatic Islets

0

2

4

6

8

10

−
lo

g 1
0(

p−
va

lu
e)

0

20

40

60

80

100

R
ecom

bination rate (cM
/M

b)

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

●
●
●●
●●●
●
●●●●
●●
●●●●
●

●
●●

●
●●●●
●●●●
●
●●●●

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

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

●
●
●●
●
●
●
●
●●●
●
●●●

●

●●●●●●●●
●
●●●
●
●●●●●●●
●
●

●

●

●●●●●

●

●●●●●
●●
●
●
●●●●●●●●●
●
●●●●●●●●
●
●

●

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

●

●
●
●

●

●●●●●●●●
●●●
●

●

●●

●

●

●

●●
●
●

●●

●

●

●●

●

●

●

●●●
●
●

●

●●●

●

●

●
●

●

●

●

●
●

●

●
●●
●
●●
●

●●

●
●

●

●

●●●●

●●●

●●

●●

●●
●●

●

●

●

●●●●

●●●

●●
●
●
●

●

●

●

●●
●
●●●●●
●

●●

●●
●
●

●

●

●●
●●●●
●
●

●●

●●●

●●

●●

●

●●●●●●
●●

●●●●

●

●

●●

●

●

●

●
●

●●

●

●●●
●●●
●●●
●
●
●
●

●●●

●●●

●
●
●
●●
●●●

●

●●●●

●

●

●

●●

●
●
●

●

●●●●●●

●

●

●●●
●

●
●

●

●●

●

●●

●
●
●

●

●

●
●
●●

●

●
●
●
●●
●
●

●

●

●
●
●
●●●

●●

●

●●
●

●●●

●

●

●●

●

●

●

●●
●

●

●

●
●
●●●●●●
●

●
●
●

●●
●●

●

●●

●●●●
●
●●●●●●●●●●●

●

●

●
●
●●●●
●
●

●

●●●

●●●

●

●

●
●●●●●●●●●

●

●●●

●●

●
●
●

●

●

●

●

●●

●●
●
●●
●
●●●●●

●

●

●
●
●

●
●
●
●

●

●●●●
●

●●
●●

●

●●●

●

●

●

●

●

●●●

●●

●

●

●●

●

●

●●●

●

●
●
●●●

●●●

●

●●●

●●●

●

●●●

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

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

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●
●

●

●
●●●●●●●●●●●●●●
●●●●●●●

●

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

●

●●
●●●●●
●●●●●●

●

●●●●●●●

●

●
●●●●●●●●
●●
●●●●●●●●●●●●●●●●●●

●

●●●●●●●

●

●●●

●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●
●
●●

●

●●

●

●●●●●
●
●●●●●●●●●●●●

●

●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●
●

●

●●●●●●●●●●●●●●●
●
●●●●●●●

●

●
●

●●

●●

●
●●●

●
●
●
●●●●●●●●●●●●●●

●

●●●

●
●●●●●●●●

●

●●●●●●
●

●

●●●●●●
●
●●●●●●●

●●

●

●

●●●●●●●●●

●

●●

●

●
●●●
●
●●●●●●●●●●●●
●
●●●●

●

●●●●●●●●●●●●●●●●●●

●
●●
●
●●●
●
●

●

●●●

●

●●
●

●

●

●
●●●

●
●●

●●
●
●●●●
●
●

●●
●●●
●

●●

●●●●●
●
●
●
●●●●●

●

●●
●●
●
●
●

●

●

●

●●●●●●

●

●
●
●
●
●●
●
●●●●
●
●
●●●

●●
●
●
●●●●●
●●

●●

●
●●●●●●

●

●

●

●●
●●

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

●

●
●
●
●
●

●
●●●●

●

●●●●

●

●●●●●
●
●●●
●

●

●●●
●●

●

●
●
●

●

●

●

●●●

●
●

●
●
●●●
●

●

●

●●●

●●
●●
●●●●●●●●●

●
●
●
●●

●
●●

●

●
●

●●●●●

●
●
●

●
●●
●

●

●

●

●●●●

●
●
●

●

●

●●
●
●●

●●

●●

●

●●

●

●

●

●●

●●

●

●●●●●
●

●

●
●●
●

●●

●●●

●

●

●
●

●

●

●

●
●
●●

●

●●

●

●

●

●
●
●

●
●

●
●
●●

●
●
●

●

●

●●●●●●
●

●

●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●

●

●●●●

●
●

●

●

●

●
rs1035491

0.2

0.4

0.6

0.8

r2

1 gene
omitted

RNF180 RGS7BP FAM159B

SREK1IP1

CWC27

ADAMTS6

63.6 63.8 64 64.2 64.4
Position on chr5 (Mb)

Brain_AC
Brain_CG
Brain_HM
Brain_ITL
Brain_MFL
Brain_SN
CD19+ Cells
Pancreatic Islets

0

5

10

−
lo

g 1
0(

p−
va

lu
e)

0

20

40

60

80

100

R
ecom

bination rate (cM
/M

b)

●●●●●●●
●●●●●●●
●
●

●

●●

●

●●●●

●

●

●

●●●●●●●●●
●●●●●●

●

●●●

●

●●

●

●

●●●

●●

●

●

●

●●●●●●●

●●
●

●●

●●

●●●
●●●
●

●
●

●

●

●●

●

●

●

●

●

●●

●
●
●
●●
●

●
●

●

●
●

●

●

●
●

●●●●

●

●●●
●
●
●
●
●

●
●
●●

●

●
●
●●●●

●
●
●

●

●●●
●
●●●
●
●●

●

●
●●

●●

●
●

●
●●●●
●●●

●●
●
●

●

●
●
●●●●
●
●

●

●

●

●●●●

●

●

●
●

●●
●
●

●
●
●●●●●
●
●

●
●●●
●●●●

●

●
●
●

●●●●

●●
●●
●

●
●●●●●

●●
●●

●

●

●

●
●●●●●●●●
●
●

●●
●
●●●
●
●●
●
●
●●
●

●●

●

●

●
●●●●●●●●
●
●●●
●
●●●●●

●●
●●●
●

●●●●●

●
●●●

●
●●●●●●
●
●●
●●●●●●●●●

●●

●
●
●●●
●
●●●●●●●●●●
●
●●
●●
●●●●●

●
●●
●●
●●●
●
●●●●●●●
●●

●●●

●●
●●●
●
●●●●
●

●
●●
●●●●

●
●●●●

●●
●●●
●

●

●

●

●●●●●●
●

●●●

●

●●●●●

●

●

●

●●●

●

●●●●●●

●
●

●

●●●●●

●

●●●●●●
●
●●●●●●●●

●

●●●
●●
●●

●

●

●

●

●

●
●

●

●

●●●●●

●

●●●●

●

●

●

●

●

●●
●

●

●●●●●●

●

●

●

●●●●

●

●●
●
●●

●

●●●●●●●●●
●
●●●

●

●●●
●
●

●

●

●

●

●

●●●

●

●●●●●●

●

●

●

●
●●

●

●

●●●●

●

●

●

●

●

●●●●●●●●●

●

●

●●●●

●
●

●●

●●●●
●
●●●

●
●
●

●

●

●

●

●●●●●●●

●

●●●●●●
●

●

●●

●

●●

●●●

●●●●●●

●

●●

●

●●

●

●●

●

●

●

●
●●●●

●
●

●●

●

●●●●

●

●

●

●

●●

●

●●●●●

●
●●●●
●●
●

●

●●●●
●

●

●●●●●●●●

●

●

●

●●●●

●

●●

●

●●

●●

●

●

●●●●●●

●

●●

●

●●●●●

●

●

●●

●

●

●●●

●

●●●

●

●●●●●●●●●

●●

●

●
●●●

●●●●

●

●

●●●

●●

●●●

●

●

●

●

●

●

●

●

●

●●

●●

●

●●

●●
●●
●
●

●
●

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

●

●

●

●

●

●

●

●

●

●

●
●●

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

●

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

●

●●●●●●●●●●●●●●

●

●

●●

●●●●●●●

●

●

●

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

●

●●●●
●

●

●

●

●●

●
●
●●●●●
●

●●●●
●
●
●
●●●
●
●●●
●●
●

●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●

●●

●●●●●●
●●●●●●●●●●

●

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

●●●●●●

●●

●
●

●

●

●

●

●

●
●●

●●●●

●

●

●●●●

●

●
●●●●●●●●●●●●●●●

●

●

●●●
●
●

rs1846974

0.2

0.4

0.6

0.8

r2

TMEM161B

TMEM161B−AS1

LOC102546226 LINC00461

MIR9−2

MEF2C

MEF2C−AS1

87.6 87.8 88 88.2 88.4
Position on chr5 (Mb)

Brain_AC
Brain_CG
Brain_HM
Brain_ITL
Brain_MFL
Brain_SN
CD19+ Cells
Pancreatic Islets

Nature Genetics: doi:10.1038/ng.3951
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rs1190736

0.2
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r2

VGLL1

MIR934

LINC00892

CD40LG

ARHGEF6 RBMX

SNORD61

GPR101

135.8 136 136.2 136.4 136.6
Position on chrX (Mb)

Brain_AC
Brain_CG
Brain_HM
Brain_ITL
Brain_MFL
Brain_SN
CD19+ Cells
Pancreatic Islets
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MAGEA1 ZNF275

ZFP92

TREX2

HAUS7

BGN

ATP2B3

FAM58A

DUSP9

PNCK

SLC6A8

BCAP31

ABCD1

PLXNB3

SRPK3

IDH3G

SSR4

PDZD4

L1CAM

AVPR2

ARHGAP4

NAA10
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HCFC1

HCFC1−AS1

TMEM187

MIR3202−1

IRAK1

MIR718

MECP2

152.4 152.6 152.8 153 153.2
Position on chrX (Mb)

Brain_AC
Brain_CG
Brain_HM
Brain_ITL
Brain_MFL
Brain_SN
CD19+ Cells
Pancreatic Islets

Nature Genetics: doi:10.1038/ng.3951


