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Chromosome 2 (kb)
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PCGEM1

chr2:193372340−194329340; wave3; 50kb flank

Chromosome 2 (kb)

193400 193900 194300

0

2

4

6

8

O
bs

er
ve

d 
(−

lo
gP

)

0

20

40

R
ec

om
bi

na
tio

n 
ra

te
 (

cM
/M

b)

p = 5.0e−08

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

● ●

●

●

●

●

●
● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
● ●
●

●

●

●

●

●

●●● ●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●

●

●●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

● ●

●

●

●
●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●●

●
●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●
●

●

● ●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●●

●

●
●

●●●
●

●●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●
● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●
●●

●
●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●
●●

●

●

●● ●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●●●

●
●●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●●

●

●●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●

●

●
●

●

●

●

●

●
●

●

●
●

●

●
●

●
●

●

●●

●

●

●

●

●
●●● ●●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●●

●

●

●

●
●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●●
● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

1 0.8 0.6 0.4 0.2 0.1

snp / p / or / maf / info / directions

a . rs11685270 / 5.94e−08 / 1.04 / 0.48 / 0.995 / 2−1−0

aa+ rep (P = 4.09e−08)

database: gwascatalog.Nov_2017.rp.txt, refGene.txt.Aug_2017.out

PCGEM1

chr2:193372340−194329340; wave2; 2mb flank

Chromosome 2 (kb)

191400 192300 193900 195500 196400

0

2

4

6

8

O
bs

er
ve

d 
(−

lo
gP

)

0

20

40

R
ec

om
bi

na
tio

n 
ra

te
 (

cM
/M

b)

p = 5.0e−08

filter: p < 0.01

●
●●●

●

●●●
●●●
●

●

●●

●●

●

●
●
●●●●●●●
●
●●
●●●
●
●
●●●●
●●●

●●

●
●

●●●
●
●

●

●●
●
●
●

●●

●

●
●

●

●
●

●

●

●

●●

●
●

●
●●●

●
●

●

●

●

●
●

●

●

●●
●

●

●

●
●

●
●

●

●●
●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●●

●

●●

● ●

●●●●

●●●●
●

●

●

●●

●

●●

●

●
●●●●

●
●●

●
●

●

●

●

●

●

●

●

●

●
●

●
●●
●

●

●●●

●
●
●

●

●
●
●

●●

●
●

●

●

●
●●
●●●●●●●●●●
●●●●
●
●
●●●●●
●
●

●●●

●
●●●●●●●

●

●●●●
●●●
●●
●
●

●

●
●

●
●●●●

●

●●
●
●●●

●

●●●●●

●

●●●
●●
●
●
●
●
●●●

●

●
●

●

●●

●

●●●●

●

●
●●●
●

●

●

●

●

●●

●●

●

●●

●
●●●●●

●

●●
●●

●●

●●

●

●
●

●

●
●

●

●

●●

●

●
●●

●
●

●●

●

●●

●

●
●

●●

●●●●
●●●
●
●

●

●●
●●●●●

●●●●●●●●

●

●●●
●
●●●●●●
●

●

●●●●●●●●●●●
●
●
●●
●
●●

●

●●●●●●●●●●

●

●

●●●●

●

●

●●●

●●●

●●

●
●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●●
●

●

●

●●
●
●
●
●●●
●
●
●●

●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●
●●

●●

●

●

●

●

●
●●●●●

●●

●●●●●●

●

●

●●●●

●

●
●●●●●●●●

●

●●●●●●●
●●●
●
●●●●●

●

●
●

●

●

●
●
●
●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●●

●●

●

●

●●

●

●

●

●●

●

●

●

●

●●●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●●
●
●●

●
●

●

●●

●●

●

●

●

●

●
●●●

●●

●

●

●

●●

●●

●

●

●

●

●

●
●

●●●

●

●

●

●●●●

●

●●
●

●

●

●

●

●
●

●

●
●

●●

●●●●
●

●

●
●

●
●●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
●●●
●●

●
●
●

●
●

●

●
●●

●

●●●●●
●
●●

●

●

●
●

●●●
●

●
●●●
●

●

●

●●●
●

●

●

●●●●●●●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●●

●

●

●

●●●
●
●●

●●●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●●●●

●●

●
●

●

●●

●

●●●
●
●

●
●

●

●
● ●●

●
●
●
●

●

●

●

●●

●

●

●●

●

●

●●●
●

●

●
●●●
●●●

●

●
●●●●●●
●

●
●

●

●

●●

●

●

●

●

●
●●●

●

●

●●

●●
●●●●
●

●

●

●●●●●●●●●

●
●●

●

●

●
●
●●●●●
●●

●

●●●●●●●●●●●

●●

●

●●●

●●

●

●

●●
●
●●
●●●●●●

●
●
●●●

●

●

●

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

●

●

●
●
●●●●●

●●

●
●

●●

●

●
●
●●●
●
●

●

●

●

●

●
●●

●
●
●
●●
●
●●●●

●

●

●

●●

●

●
●●
●
●●●●●
●

●●●

●●

●●●
●

●

●
●
●
●●●●
●
●
●

●

●●●●
●
●●●●
●

●

●

●
●●●●●●●●●●●

●

●

●●

●●

●

●

●●●

●
●
●●
●●●●●●●●●
●

●●●●●
●

●●●●●●●●●●●●●●●●●●●
●

●

●●●●●●●●●●●
●●●●●

●

●

●●●●●●●
●
●●●●
●

●●
●
●●●●●●●●●
●
●●●●●●●●
●

●

●

●●
●
●

●
●●●●●●

●

●

●
●
●●

●●●
●●●●
●●
●
●
●●●●
●
●
●

●

●

●●

●

●●●●●●●●●●

●
●

●

●●●●●●
●
●●
●●●●

●

●

●

●

●●●●●
●●●●●●●●
●
●●●●●

●

●●●●●●●●●
●

●

●
●

●
●●●●●●●●●●●●●●

●

●
●
●●●●●●●●●
●
●●

●

●●●●●
●●●●●●●●●

●

●●

●
●

●
●●

●

●●
●●●

●

●●●●
●

●

●●●

●

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

●

●●●

●
●
●●

●

●

●●●
●

●

●●●●
●●●
●
●●

●●
●
●
●●
●●●●●●●●●
●●●●●
●●
●●

●

●

●

●●●●●●●●●●●
●●
●●

●

●●●●●●
●●●●●●

●

●

●

●

●●●●●●●●●●
●●●●●●

●

●
●●

●●●●●●

●

●
●

●●●●
●
●●●●●●●●●●●●●

●

●●●●●●●●●●●●●
●

●

●●●●●●●●●
●●●
●●●●●●●●
●
●●

●

●●●●●●●
●

●●

●●
●

●
●●●●●●●●
●

●
●
●●●●●●
●
●●●●
●

●
●
●
●●●●●

●

●
●
●
●●●

●

●

●●

●●●●

●
●
●

●●●

●●●●●
●

●

●

●

●●

●

●
●
●

●

●

●

●●●●●●●

●

●
●

●

●●●
●●●

●

●

●●●●●●●●●

●●●
●●

●

●●●

●

●●

●
●

●●
●
●●
●
●
●●●●●●●
●
●
●

●●●

●

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

●

●

●

●

●●

●

●

●

●
●
●●●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●●

●

●

●

●

●●

●
●
●●

●

●

●

●
●

●●●

●

●●●

●

●●

●

●

●

●

●●
●●●

●●

●

●●●

●

●

●
●
●
●●
●

●●

●

●●

●

●
●

●

●

● ●

●

●

●
●●●●●●

●

●

●●●

●

●

●

●

●

●●
●
●

●
●
●
●
●●
●●
●
●

●

●
●●●●
●●
●

●

●●
●
●●
●●●
●
●
●●●●
●

●
●

●
●●●●●●

●

●●
●●
●

●●

●

●
●●

●●

●

●

●

●

●●●
●●

●●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●●

●

●

●

●
●

●

●

●●

●

●●●●●

●

●●●

●●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●●
●

●

●
●
●
●
●

●

●

●

●●

●

●

●

●

●

●●●●

●

●

●●

●

●

●

●

●●●

●

●

●
●

●●●●●●●●●

●

●●●●●

●

●●●●
●
●●●
●
●
●●●
●

●

●●

●
●

●

●

●
●●●●●●
●

●●
●

●●

●
●
●

●

●

●●
●●●●
●

●

●
●●●

●

●

●

●

●

●
●●●●●
●

●

●

●
●●
●●
●

●●

●

●

●

●

●

●

●

●

●
●●
●●
●

●

●

●

●

●●

●●●

●

●
●●

●●

●

●

●●
●●

●

●

●

●

●

●

●

●

●
●●
●●

●
●
●●●

●

●

●

●●●●

●

●
●

●

●

●
●●●

●

●

●

●

●●●
●
●●
●
●●
●●
●●

●

●●
●●
●

●

●
●
●

●

●
●●

●
●

●

●

●

●

●

●
●
●
●

●

●
●
●●
●●●●●

●

●

●

●

●
●●

●
●
●
●
●
●

●
●

●

●●

●
●
●

●

●
●●
●●●●
●

●

●●

●

●

●

●
●

●

●

●

●
●
●

●

●●●
●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●●

●

●●
●

●

●

●●

●

●●
●
●
●
●●

●●
●●●

●

●

●

●●

●

●

●●●
●●
●
●●●●●

●

●●●

●

●

●●

●

●

●●●

●

●

●●●●

●●●

●

●●

●●

●

●

●
●

●●
●
●●●
●●

●

●●
●
●●

●
●

●●

●

●

●

●●●●●●●●●●
●

●

●

●●

●

●
●●●
●●

●●●●●●

●

●

●

●

●

●
●●●

●
●

●
●●●●●●●●

●

●

●
●

●●

●●
●●

●

●

●

●●
●●

●

●
●●●●●

●●
●●●●●

●

●●●●●●●●●●●●●

●

●

●●●●●●●
●●

●

●

●

●
●●
●
●●

●

●

●

●●

●

●
●
●●

●●●

●

●

●

●●

●

●

●●●
●

●
●

●●

●

●

●

●

●●
●

●
●

●

●
●
●
●

●

●

●

●

●●
●●●

●

●

●

●

●

●●

●

●

●●

●●

●

●

●

●

●

●
●
●

●●●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●●●●●●●

●

●

●

●

●●
●

●
●

●

●

●

●●●●●●

●
●●

●
●
●
●●

●

●

●●

●

●●

●

●

●●

●

●●

●

●

●●●
●

●

●

●●

●

●

●●

●

●

●●
●●
●
●

●
●

●●●●●●●
●

●

●●●●

●

●

●

●●

●

●●

●

●●●●

●

●●
●●

●

●●●
●

●

●

●

●

●

●
●

1 0.8 0.6 0.4 0.2 0.1

snp / p / or / maf / info / directions

a . rs59979824 / 1.08e−08 / 0.94 / 0.34 / 0.929 / 10−42−0

aa+ rep (P = 8.41e−09)

+ rep (P = 1.03e−07)

database: gwascatalog.Nov_2017.rp.txt, refGene_0413.txt.out

TMEM194B

NAB1

GLS

STAT1

STAT4

MYO1B

NABP1

SDPR

TMEFF2

PCGEM1

chr2:193372340−194329340; wave3; 2mb flank

Chromosome 2 (kb)

191400 192200 193900 195600 196400

0

2

4

6

8

O
bs

er
ve

d 
(−

lo
gP

)

0

20

40

R
ec

om
bi

na
tio

n 
ra

te
 (

cM
/M

b)

p = 5.0e−08

filter: p < 0.01

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●
● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●
●

●●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

● ●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

● ●

●

●

●●

●
●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●
●

●

● ●

●
●

●
●

●

●
●

●

●

●

●

●●
●

●

●●●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●●

●

●
●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●
●●

●
●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●
●●

●

●

●●●

●

●
●

●

●

●
●
●

●

●

●

●

●

●

●

●

●●●●

●
●●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●

●●

●

●

●

●

● ●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●●
●

●

●
●

●

●

●

●
●

●

●
●

●

●
●

●
●

●

●●

●

●

●

●

●
●●●●●

●

● ●

●

●

●

●

●

●●
●

●

●

●

●
●

●●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●●

●

●

●

●●

●

●

●

●
●

●

●
●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●● ●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

1 0.8 0.6 0.4 0.2 0.1

snp / p / or / maf / info / directions

a . rs11685270 / 5.94e−08 / 1.04 / 0.48 / 0.995 / 2−1−0

aa+ rep (P = 4.09e−08)

+ rep (P = 5.27e−06)

+ rep (P = 1.6e−05)

database: gwascatalog.Nov_2017.rp.txt, refGene.txt.Aug_2017.out

NEMP2

NAB1

GLS

STAT1

LOC105373805

STAT4

MYO1B

NABP1

LOC105747689

CAVIN2

TMEFF2

PCGEM1 LINC01821 LINC01790



chr19:30972923−31052323; wave2; 50kb flank

Chromosome 19 (kb)
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ZNF536

chr19:30972923−31052323; wave3; 50kb flank

Chromosome 19 (kb)
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Chromosome 19 (kb)
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chr12:92243186−92394786; wave2; 50kb flank

Chromosome 12 (kb)
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chr9:84497941−85129941; wave2; 50kb flank

Chromosome 9 (kb)
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chr9:84497941−85129941; wave3; 50kb flank

Chromosome 9 (kb)
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chr9:84497941−85129941; wave2; 2mb flank

Chromosome 9 (kb)

82500 83300 84800 86300 87100

0

2

4

6

8

10

O
bs

er
ve

d 
(−

lo
gP

)

0

20

40

R
ec

om
bi

na
tio

n 
ra

te
 (

cM
/M

b)

p = 5.0e−08

filter: p < 0.03

●

●
●

●●●
●●
●

●
●

●

●

●

●
●●
● ●

●

●

●

●
●
●
●

●

●

●

●●

●

●

●

●
●
●

●

●

●

●

●
●
●●

●●●

●
●●
●●●●

●
●●●
●

●●●
●
●●●●●
●●
●

●●●

●

●●●

●
●
●
●

●

●

●

●

●

●

●

●

●

●

●●

●●

●
●
●●
●●

●
●
●

●●
●

●●●

●

●●

●

●
●

●

●●

●

●

●
●

●

●●

●

●

●
●
●

●

●●●●
●
●
●

●

●

●

●

●

●

●

●

●

●

●●
●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●●●

●

●

●●

●

●●
●

●

●●●
●

●
●

●

●

●
●●●

●

●

●

●

●

●

●●●

●

●
●

●

●●●●

●

●

●●

●

●

●
●

●
●●

●

●

●●●

●

●

●

●

●
●
●
●●●●
●

●●●

●

●

●

●●●●●
●

●
●

●●

●

●●●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●●

●

●

●
●
●

●

●●●●

●
●
●

●

●●

●

●

●
●
●
●●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●●

●

●●●

●

●●

●

●

●

●●

●

●

●

●
●●

●●

●
●

●
●

●
●

●

●

●●

●
●
●

●
●●

●
●●

●
●
●
●
●●

●

●

●●

●

●

●

●
●
●

●

●●
●

●

●●

●

●●

●

●●●

●●●
●

●

●●●
●●●●
●●●●
●

●●

●●

●

●●●●●●●
●
●

●

●●●●

●

●●●
●
●●

●

●
●
●●

●
●

●
●
●

●
●●

●

●●

●●
●●●●●
●●

●

●

● ●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●

●●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●●

●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●●●

●

●

●
●
●
●
●
●
●

●●
●●

●

●

●

●
●
●

●

●
●

●
●

●●

●●●
●

●

●

●

●●

●

●

●

●
●
●
●

●

●

●

●

●●

●

●

●

●

●

●
●

●●
●
●

●

●●●
●●
●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●

●
●

●●
●

●

●

●
●

●

●
●
●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●●

●

●

●

●

●

●
●
●●

●●

●

●

●●
●

●

●

●

●

●

●
●●●●

●

●

●

●

●

●●●

●

●
●

●

●

●

●

●

●●
●

●

●
●

●

●●
●

●

●
●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●
●●●●

●

●

●

●

●

●
●
●●●

●

●

●
●

●

●
●

●

●●

●●●
●

●

●●
●●

●
●

●●
●●●

●

●●●●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●
●●

●

●

●
●

●

●

●● ●

●●

●

●

●
●

●

●

●●●
●
●●●

●

●

●

●

●
●
●

●●●
●
●
●
●●

●

●

●●

●

●

●

●
●●

●

●●

●

●

●

●

●

●

●●

●
●●

●

●●●●
●●

●

●●●●

●

●●
●
●●
●

●

●●●

●●

●
●●

●

●

●

●
●

●

●

●

● ●

●

●
●
●●●●

●
●●●●
●●

●

●●●●
●●
●●●●●●●●
●

●
●●
●●
●●●●
●●

●

●

●
●●●
●●●●●●●●●

●
●

●
●

●

●

●

●

●

●●
●●

●

●

●●

●

●
●

●●

●

●

●

●

●
●●

●

●

●
●●●
●

●●

●

●

●

●

●●

●

●●

●
●●

●

●
●●●

●

●●

●

●●

●

●

●

●●●
●
●●

●

●●

●

●

●

●●

●●

●
●

●

●

●

●
●
●

●
●

●●●

●

●
●●
●●
●
●

●

●

●

●

●

●

●
●
●●●
●

●●

●

●
●●

●●●

●●

●●●●
●

●

●

●●

●

●

●
●●●●
●●
●
●●●●●●●
●
●

●

●●

●

●

●

●
●●

●

●

●

●●●

●●

●

●

●
● ●

●

●

●

●
●

●

●

●

●

●●

●

●●

●
●

●

●

●

●

●●●●●

●

●

●

●
●

●

●

●

●

●

●

●●●●

●

●
●●●
●●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●
●

●●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●●●

●

●●●
●

●
●

●

●
●●
●
●

●●
●

●

●

●

●

●
●

●
●

●●

●

●
●

●
●

●
●

●

●
●
●
●●
●
●
●●●●

●

●

●

●
●●●●●●●

●

●●

●

●●●●●●

●
●●●●●●
●
●
●
●●●
●

●

●
●

●
●●●●●
●

●

●●
●●
●●
●
●●

●●●

●●

●

●●
●●
●
●●
●
●●

●
●
●

●

●

●

●

●●
●

●●

●
●

●
●●●

●

●●

●
●
●●
●

●

●●

●●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●●
●

●●

●

●

●
●●
●
●●

●
●
●

●

●

●

●●
●
●●●
●
●●●●●●●
●●●●●●●●
●
●
●●●●

●

●●●●●

●

●●●●

●

●●●●●●●●
●
●

●●●
●

●
●●●

●

●

●●

●

●

●

●
●
●

●

●

●
●●
●

●●
●

●

●

● ●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●
●●
●●

●

●

●

●●●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●●

●

●
●

●
●●

●
●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●●

●

●●

●
●

●●●●

●
●

●
●

●
●●
●

●

●●
●

●

●●●●

●

●
●
●
●
●

●

●●
●●

●

●
●
●
●
●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

1 0.8 0.6 0.4 0.2 0.1

snp / p / or / maf / info / directions

a . rs11139497 / 3.09e−09 / 1.07 / 0.34 / 0.969 / 40−12−0

aa+ rep (P = 3.61e−09)

+ rep (P = 1.43e−07)

database: gwascatalog.Nov_2017.rp.txt, refGene_0413.txt.out

TLE1 SPATA31D5P

SPATA31D4

SPATA31D3

SPATA31D1

RASEF FRMD3

IDNK

UBQLN1

GKAP1

KIF27

C9orf64

HNRNPK

MIR7−1

RMI1

SLC28A3

chr9:84497941−85129941; wave3; 2mb flank

Chromosome 9 (kb)

82800 83600 85000 86400 87200

0

2

4

6

8

O
bs

er
ve

d 
(−

lo
gP

)

0

20

40

R
ec

om
bi

na
tio

n 
ra

te
 (

cM
/M

b)

p = 5.0e−08

filter: p < 0.03

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

● ●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●
●

●

●

●

●

●
●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●
●

●

●

●

●●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●●

●

●

●

● ●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
● ●

●

●

●
● ●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●
●

●

●

●

●
●

●

●●

●
●

●

●

●

●

●

● ●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●
●●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●
●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●●
●

●

●
●

●

●

●

●
●

●●

●

●

●

● ●●

●●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

● ●

●

● ●
●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●●

●

●

●

●●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●
●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

1 0.8 0.6 0.4 0.2 0.1

snp / p / or / maf / info / directions

a . rs1319017 / 1.40e−07 / 1.04 / 0.40 / 0.973 / 3−0−0

aa
+ rep (P = 4.01e−08)

+ rep (P = 1.68e−07)

+ rep (P = 9.6e−06)

database: gwascatalog.Nov_2017.rp.txt, refGene.txt.Aug_2017.out

LINC01507 TLE1

LOC101927502

SPATA31D5P

SPATA31D4

SPATA31D3

SPATA31D1 RASEF FRMD3

IDNK

UBQLN1

LOC105376114

GKAP1

KIF27

C9orf64

HNRNPK

MIR7−1

RMI1

LOC101927575SLC28A3



chr5:152787456−152899656; wave2; 50kb flank

Chromosome 5 (kb)
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chr1:207882583−208039683; wave2; 50kb flank

Chromosome 1 (kb)
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chr1:207882583−208039683; wave3; 50kb flank

Chromosome 1 (kb)
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chr1:207882583−208039683; wave3; 2mb flank

Chromosome 1 (kb)
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chr1:243454105−243555105; wave2; 50kb flank

Chromosome 1 (kb)
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chr17:17646402−18036302; wave2; 50kb flank

Chromosome 17 (kb)
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chr17:17646402−18036302; wave3; 2mb flank

Chromosome 17 (kb)
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chr15:70573472−70633672; wave2; 50kb flank

Chromosome 15 (kb)
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chr2:149244178−149520178; wave2; 50kb flank

Chromosome 2 (kb)
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MMADHC

RND3

chr2:149244178−149520178; wave3; 2mb flank

Chromosome 2 (kb)
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chr11:109182071−109623071; wave2; 50kb flank

Chromosome 11 (kb)
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chr11:109182071−109623071; wave3; 50kb flank

Chromosome 11 (kb)

109200 109400 109600 109700

0

2

4

6

8

O
bs

er
ve

d 
(−

lo
gP

)

0

20

40

R
ec

om
bi

na
tio

n 
ra

te
 (

cM
/M

b)

p = 5.0e−08

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●●

●
●

● ●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

● ●

●
●
● ●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●
●

●

●●●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

● ●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●

●
●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●● ●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●●●

●

●
●

●

● ●

●

● ●

●

●

●

●

●
●

●

●

●

●●

●

● ●

●

● ●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●●

●
●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

● ●

●

●

●

●

●
● ●

●
●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●●

●

●
●

●●

●
●

●

●

● ●

●●

●

●

●
● ● ●

●●

●
●

●
●●

●

●

●
●

●
●

●
●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

● ●

●

●●

●

●
●

●

●

●

●●
●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

● ●

●
●

●

●
●

●

●

●●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

● ●

●
●

●

●
●

●

●

●
●

●

●

●

●
●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

1 0.8 0.6 0.4 0.2 0.1

snp / p / or / maf / info / directions

a . rs2186673 / 4.73e−06 / 0.96 / 0.30 / 0.988 / 1−2−0

aa+ rep (P = 2.83e−06)

database: gwascatalog.Nov_2017.rp.txt, refGene.txt.Aug_2017.out

C11orf87

chr11:109182071−109623071; wave2; 2mb flank

Chromosome 11 (kb)

107200 107900 109400 110900 111600

0

2

4

6

8

O
bs

er
ve

d 
(−

lo
gP

)

0

20

40

R
ec

om
bi

na
tio

n 
ra

te
 (

cM
/M

b)

p = 5.0e−08

filter: p < 0.04

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●●

●

●●

●

●

●●●

●

●●

●

●

●
●
●●

●

●●●●●●●●●

●

●●
●
●

●

●

●
●

●

●

●

●

●

●

●●●●
●

●

●

●

●

●

●●

●

●●

●●

●

●●

●

●
●

●

●

●

●

●

●

●

●●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●

●

●
●
●

●
●

●

●

●●

●

●
●

●

●

●

●●●

●

●

●

●
●
●

●

●●
●

●

●

●

●

●●

●

●

●

●
●●●●
●

●
●

●

●
●
●
●

●●
●
●

●
●

●

●

●●●
●
●●●●●●●
●●●
●
●
●●●●●●●

●●

●

●

●●●●

●

●

●

●
●

●

●
●

●

●●
●
●●
●
●●
●
●

●

●●

●

●
●
●

●

●
●

●●●●●
●●●●●
●●●
●

●●

●
●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●
●●
●●

●

●

●

●

●
●

●

●

●●●

●

●

●

●

●●
●●●●●●●●●●●●●●●

●

●●●
●
●

●

●

●

●

●

●

●●

●

●●●●●
●
●

●

●

●
●
●

●

●
●

●

●●

●

●

●

●

●
●

●●●

●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●●●●

●

●

●

●
●●
●

●

●●●

●

●

●●

●

●●●●●

●

●
●●●●●●●
●

●
●

●

●●

●●

●
●

●

●
●

●
●●

●●●

●
●

●
●●●

●●

●
●
●
●●●

●●

●
●●

●

●

●

●

●

●

●

●
●
●

●

●●●

●●●

●

●

●
●
●
●

●●

●

●

●●

●

●

●
●

●

●●

●

●

●

●

●●

●

●

●

●●
●●●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●
●
●

●

●

●

●●

●

●
●●●●

●

●●

●
●

●

●

●
●

●

●●

●●
●

●

●

●

●
●

●

●

●●
●
●

●

●

●●
●
●

●

●

●

●
●

●
●●
●●●●

●

●●

●
●

●

●●●●
●

●

●
●●●●●●●●
●●
●

●●

●
●●●

●
●

●

●

●

●

●

●
●
●●●●

●

●

●●
●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●●

●

●

●
●●●

●

●

●●

●

●

●
●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●

●

●

●●●●
●
●

●●

●

●

●●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●
●
●

●

●

●

●

●●

●●

●●

●

●

●
●

●

●

●

●●

●

●
●

●●●●●●
●

●

●

●

●

●

●

●

●
●

●

●

●●
●
●
●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●●
●●

●

●●

●

●

●

●

●

●

●

●●●●
●

●

●

●
●
●

●

●

●

●

●

●

●
●

●

●●●
●

●

●

●
●

●

●

●●

●●

●
●●

●

●●●
●●

●●

●

●●
●
●
●●

●

●

●
●

●●●●

●

●●

●

●

●

●●

●

●

●

●

●

●●

●●

●

●●

●

●●

●●●

●

●

●●●

●
●

●

●

●

●●●

●●

●●

●

●
●

●

●●

●

●●

●
●●

●●●
●
●●

●
●

●

●

●

●

●
●●

●

●

●

●

●●

●
●

●

●

●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●●

●

●●
●●

●

●●

●

●●
●
●

●

●

●

●

●

●
●

●

●

●
●
●●

●

●●

●

●
●●●

●

●
●●
●●●
●
●

●

●
●●
●

●

●●
●

●

●

●

●

●

●

●
●●●

●

●

●

●
●

●

●
●

●●●

●

●
●●

●
●

●

●

●

●
●●

●●

●
●●●
●●●

●

●

●

●

●

●
●●

●●
●

●

●
●

●●

●

●

●●●
●

●

●

●

●

●●

●

●●

●
●
●
●

●

●
●

●

●
●

●

●

●
●

●
●

●●

●

●

●

●●●●
●
●
●
●●
●
●

●●

●
●
●

●●

●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●
●●●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●●●

●●●

●
●
●

●●●

●

●

●

●●●●●

●

●

●

●●

●
●
●
●

●
●●
●●●●

●

●●

●

●●

●

●

●

●

●
●●

●

●●●
●

●

●

●
●

●

●

●
●
●
●
●●
●
●
●

●

●

●

●

●

●●

●●

●

●●●●●

●

●

●●

●●
●

●

●

●

●

●

●
●
●●●●

●

●
●
●●●

●

●●●●

●

●●

●

●●

●

●●

●

●
●
●●
●

●

●

●●●●
●

●●
●

●

●

●●

●●●
●
●
●
●

●

●●

●

●●

●

●

●●●●●●●
●

●●●
●●

●

●

●

●

●

●
●

●

●●
●

●

●●

●

●●
●

●
●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●
●
●

●

●
●

●

●

●

●

●●

●

●

●

●

●
●
●

●

●
●●●
●●●
●●
●

●
●
●

●

●

●

●●
●

●

●

●

●●●●

●

●●

●

●
●

●

●

●●
●●
●

●

●●●●

●●

●●●●●●●
●

●●

●

●
●●●
●●●●●
●
●●●●●●●●●
●
●

●

●
●
●●
●
●●

●
●
●
●●●

●

●
●●●●●●
●
●
●
●
●●●

●

●●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●

●
●
●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●
●●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●
●●

●

●

●

●

●●●

●

●

●

●

●

●

●

●
●

●

●

●
●
●●

●

●●●

●●●●●

●

●

●

●

●

●

●●

●

●●

●

●

●

●●
●

●

●

●●
●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●● ●

●

1 0.8 0.6 0.4 0.2 0.1

snp / p / or / maf / info / directions

a . rs12421382 / 1.72e−07 / 0.94 / 0.33 / 0.99 / 14−38−0

aa
+ rep (P = 3.7e−08)

database: gwascatalog.Nov_2017.rp.txt, refGene_0413.txt.out

CWF19L2

ALKBH8

ELMOD1

LOC643923

SLN

SLC35F2

RAB39A

CUL5

ACAT1

NPAT

ATM

C11orf65

KDELC2

EXPH5

DDX10

C11orf87 ZC3H12C

RDX

FDX1

ARHGAP20

C11orf53

C11orf92

C11orf93

MIR4491

POU2AF1

LOC100132078

BTG4

MIR34B

MIR34C

C11orf88

LAYN

SIK2

PPP2R1B

chr11:109182071−109623071; wave3; 2mb flank
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chr2:72325305−72745505; wave2; 50kb flank

Chromosome 2 (kb)
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