
Supplementary Data Set: Regional association plots of 183 genome-wide significant loci from 
trans-ethnic meta-analysis. 

Regional association plots are shown for all genome-wide significant loci from trans-ethnic meta-

analysis (n=457,690). The y-axis shows –log10(two-sided nominal p-value) from the meta-

analysis using inverse variance weighted fixed effect method. Correlation (r2) with the index SNP 

was estimated based on the 1000 Genomes EUR reference samples. Plots were generated using 

the stand-alone version 1.3 of LocusZoom (Pruim, R.J. et al. Bioinformatics 26, 2336-7, 2010). 

Genetic positions refer to GRCh37/hg19 coordinates. Zoomed in versions of pages 19, 21, 52, 54, 

57, 69, 71, 93, 115, and 119 are appended at the end of the document. 

  

  



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)

●●

●●

●
●●

●
●

●

●

●

● ●

●

● ●

●●●●●●●
●●●●●●
●
●●
●●●●
●●
●●
●●
●

●●●
●●
●
●●

●
●●●●●●●●●●●
●
●●●

●

●●●●
●
●
●●●●●●●●●●●

●

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

●
●●●●
●●●●
●
●
●●●●●●●●
●

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

●

●●●●●
●
●●●●●
●
●
●
●

●●

●
●●
●●●●●
●

●●●●●●
●
●
●
●●
●
●

●

●●●●●●●●●●●●●
●●●●●
●

●
●●●●
●●●●
●●●●●●
●●●
●●●●●●●
●●●
●

●
●●
●

●
●●●●
●
●●
●

●

●
●
●
●
●●●●
●

●●●●●
●●
●
●

●

●
●●●●●
●
●●●●●
●
●●
●

●●●●●●●●●
●●●●●●●
●
●●●●
●●
●●●●●

●

●
●
●●●

●●

●●●●
●
●●
●●
●●●●●
●●●
●
●
●
●●
●
●

●

●●●●

●

●
●●●●
●●
●
●
●
●●

●
●●●●●
●●●●
●●●
●●
●●●●●
●

●

●●

●●
●

●

●
●

●
●
●
●
●
●

●●

●

●●●●●●●●

●

●

●●

●

●●

●●●●

●

●

●●

●

●

●

●
●●●●●●●

●
●
●

●

●
●
●●

●●●●●

●

●●●●
●
●●

●
●●
●
●
●●●●●●●●●●●
●●
●●

●

●
●
●●

●

●●

●

●

●

●●●
●

●●
●
●●

●●

●●

●

●

●

●
●
●●●
●
●
●

●
●●

●

●●

●●
●
●●

●

●●●●
●
●●
●

●●

●●

●

●
●
●
●●●
●
●●●
●
●●
●
●●

●●●

●

●

●

●●●

●●

●●

●

●

●●
●
●

●●

●

●

●●●●

●

●●●●
●●●

●

●

●

●

●●●

●●

●

●

●●●●
●

●

●

●●

●●

●

●

●

●

●

●

●●
●
●●●●●
●
●
●

●●●●

●●
●

●●
●●

●

●

●

●●

●●

●

●
●
●●●●
●

●
●
●

●●

●●●●

●

●●

●

●●●

●●
●
●●
●

●●●

●

●
●

●

●

●●

●

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

●
●●

●

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

●●
●●●
●●●
●

●

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

●
●●
●●●●
●●●●●●
●
●●●●
●
●
●
●
●●●●

●

●
●
●

●●
●●
●●
●
●●●
●●
●●

●

●●●
●●●●●●●
●●

●●
●●

●●
●
●
●●●●●

●
●●●●
●●●●●
●●
●

●●
●●●●●

●

●●

●

●

●

●

●

●

●●●●●

●

●
●
●●

●

●
●●
●●
●●
●
●●

●

●
●
●

●

●
●●
●
●●●
●
●
●

●

●●●
●
●●●●
●
●●
●●●
●●●●
●
●
●●
●
●●

●
●●●●●
●●●
●

●●●
●
●●●
●
●●●●●●●
●

●

●●●●
●
●
●●
●●●
●●
●
●●
●
●
●●●●
●●

●

●
●●●●
●
●
●●●●●

●

●

●●●●●●
●

●
●

●●
●
●
●●
●●
●●●●●

●

●●

●
●
●
●
●
●●
●●●●

●

●

●
●

●

●

●
●

●

●

●
●

●●●

●●

●

●
●

●●●

●

●●

●●

●

●●

●
●●

●●
●●

●
●

●

●
●
●●
●
●
●●●●●●

●

●
●

●

●

●
●
●

●●

●

●

●
●●
●
●
●

●●
●
●
●●●●●
●
●●●
●●
●●●
●●

●

●●
●●●
●●●
●
●●●

●

●
●
●
●
●
●
●●

●●
●
●●●●
●

●

●

●

●
●●
●
●
●

●●
●

●●●

●●●●●
●

●

●

●●●
●●●●
●
●●
●
●●●●●
●

●

●

●●
●●●
●

●
●●
●●●●●●
●●
●●●●●●●●●
●●
●
●
●●●

●

●
●

●●●●●

●

●
●
●
●
●
●●
●●●●●
●●

●

●
●
●●●
●●
●
●
●●
●
●●
●

●

●●
●
●●●

●

●●
●

●
●
●●
●
●

●●

●
●

●

●

●

●

●

●●●

●

●●●●

●

●●●

●

●●●
●●

●

●

●●
●

●●
●●●●●●
●

●●●
●
●
●
●

●

●

●●

●●
●
●

●●

●

●●

●
●

●
●
●

●

●

●
●●
●●●●●●●●●●●●●●●
●●●●
●●

●
●

●●●
●●
●●

●●●
●
●●
●
●●●

●
●
●●
●
●●●
●

●●●●●●●●●●
●
●●●●●●●
●

●

●
●

●

●
●
●
●
●●●

●
●

●

●

●
●
●

●

●
●

●
●

●

●●●●

●

●

●

●

●●

●

●●

●

●●

●

●
●
●
●
●

●

●

●

●
●
●●

●

●

●
●●

●

●
●

●

●●

●

●●

●
●

●
●
●
●

●●●

●

●●●
●
●

●

●

●

●●

●
●

●●

●
●●●

●●●

●

●

●●●

●

●

●

●●
●

●●●

●

●

●●

●●●

●

●

●●

●

●

●●●

●

●

●
●

●

●

●

●

●
●

●
●
●●

●
●

●●

●

●●

●

●●
●●

●

●●●

●

●
●

●

●
●
●

●

●

●

●

●

●●
●

●

●

●●●
●
●●
●●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●●●

●
●●

●

●

●

●●●

●

●●

●

●●●●

●
●

●

●●●

●

●●●●●●
●

●

●●●
●

●●●
●●●
●
●

●

●
●

●

●

●

●

●●●

●

●

●

●●●
●●●●●●●●
●●●●●●●●●●●●●●●●
●●

●●

●

●

●
●
●

●

●

●

●●●

●

●

●

●

●

●

●

●
●
●●
●●

●

●
●●

●

●●

●●
●●●
●●●
●●

●
●●●
●
●●●●●

●
●●
●

●●●
●

●

●●●●●
●

●

●
●●

●●●

●
●
●●
●

●
●

●

●●●

●

●●●
●

●

●

●
●●●●●
●

●●
●

●●●●
●
●●●●

●

●

●
●●
●●●●

●

●●●●●●

●
●
●●

●

●●●●●
●

●●●
●
●●

●

●
●●●●
●
●
●●
●
●●●

●

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

●
●●●●

●

●●
●●
●●
●●●●●
●
●

●

●●
●
●
●●●●●●
●●
●
●
●

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

●

●
●●

●

●●●●●●●●●●●●●

●

●
●

●●●●●●●●●
●
●●●●●●●●●●

●

●

●

●

●

●

●●●●●●●●●●
●
●●●

●

●●

●
●
●●●

●
●●
●
●
●●
●

●●●

●●

●●

●●

●
●

●●
●
●●
●●
●●●●●●
●
●●
●
●●

●●
●●

●

●●●

●

●

●

●

●

●●●
●

●●●

●
●●
●●

●●●●●

●●

●●●●●●
●
●
●●
●
●

●●●●●●●●●●●
●
●●●●●●
●
●

●

●

●
●●●●

●

●●●
●
●●●
●

●
●●●
●

●
●●●●
●●●●●

●

●
●
●
●●
●
●
●●●●
●●●

●

●

●

●●●
●
●
●
●●●
●
●

●

●
●
●
●
●

●

●●●
●
●●●●●
●

●
●

●

●●

●

●●
●
●●●●●●

●

●

●

●●

●

●●

●

●
●

●

●●

●●
●●
●

●●

●

●●●

●
●

●

●●

●
●

●

●●

●

●●●●●

●

●●

●

●●

●

●●●●
●

●●

●

●

●

●
●

●

●

●●

●●●

●

●

●

●
●

●

●

●●

●
●

●
●

●

●

●

●

●

●

●

●●

●
●

●●●

●●

●

●

●

●

●

●

●

●●

●

●

●●

●●

●

●●

●●●
●

●
●
●

●
●
●

●

●●

●

●

●●●

●●●

●

●

●

●●●●●
●●●●●●●●●

●

●
●

●

●●
●●●●●●●
●
●●●●●●
●
●

●

●

●
●

●

●

●
●

●

●
●
●●●●●

●
●

●
●
●

●●

●●

●
●

●●●

●●

●
●

●

●

●●

●
●

●

●●●

●

●●
●
●
●
●●
●●
●

●●●

●●●

●●

●

●

●

●●
●

●
●

●●

●

●

●●

●●
●
●

●
●●

●

●
●

●●

●

●●

●
●

●

●
●

●●

●●

●●●

●

●●

●

●●
●

●●

●

●

●

●

●
●

●
●●●
●

●

●●●●
●

●

●

●

●

●

●

●

●

●
●
●
●

●

●

●

●

●
●●
●
●
●●

●●

●●
●
●●
●
●●

●

●

●●

●●

●

●
●
●

●
●●

●

●●
●
●

●
●
●

●

●●

●

●
●

●

●

●
●

●●

●
●
●●●●●
●●
●

●

●

●
●
●●

●●●

●

●●

●

●
●

●●

●

●

●●

●●●

●

●

●
●

●

●

●

●

●●
●
●

●

●●
●
●
●

●

●
●

●

●

●

●

●

●●

●

●
●

●

●

●

●●
●

●
●●

●

●

●●●

●

●

●

●

●

●●
●

●

●

●●
●
●

●●●

●

●
●

●●

●
●
●
●

●

●
●

●

●●●

●

●●●●
●●
●●●●●
●●●
●

●

●●●●●●●●●●●●●
●

●

●

●●●●●●●
●●●●●●●
●●●●
●
●

●

●●

●

●

●

●

●

●●
●
●●
●
●
●

●

●●●●

●

●●●

●

●
●
●●
●
●

●
●

●

●●

●
●●●●●
●

●
●●●●
●
●●●
●●●
●

●
●●●●●
●
●●●
●●
●●●●●
●●●●

●●
●
●
●
●
●●
●
●

●
●
●
●
●

●

●
●
●●●
●

●

●●

●

●●
●
●●●
●
●
●●●●
●

●
●
●
●●●
●●●●
●

●●●
●●●●
●
●●
●
●

●

●●●●
●
●

●

●●
●
●
●

●

●
●●●

●
●
●

●●●

●●

●●
●
●
●
●

●●

●

●●●●●●
●●●

●

●●
●
●●●

●

●
●
●

●

●
●

●

●
●

●

●●

●

●●

●

●●
●●

●

●●●●●

●

●●●

●

●●●●●
●
●●
●
●●

●●
●●

●

●
●●●

●

●
●
●●

●

●
●●●

●

●●●

●

●●
●

●
●
●

●

●
●
●●

●

●●

●●●●●

●
●

●●●●●●
●●
●●●

●●

●●

●

●●

●

●●●●

●
●

●

●
●●●●

●

●●

●
●

●●
●●●

●
●

●

●●●

●

●●

●●●
●●

●

●●●

●

●

●

●

●●●●

●

●●

●●

●

●
●●●
●

●

●
●●
●

●

●

●

●●
●
●●●●

●
●

●

●●●

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

●

●●
●
●
●
●
●●●●●
●
●●
●●●

●

●
●
●●●

●
●
●

●

●

●●●●●

●●●●●●

●
●
●
●●●●
●

●
●
●●
●
●
●

●

●

●

●

●

●
●●
●

●

●
●●
●●●●
●●●●●●●

●●

●●●●
●
●

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

●

●●

●

●●

●

●●●

●●

●●●●●●●●●●●●●●●●●●
●

●

●

●

●

●
●
●
●●●

●
●

●●

●

●●●
●●●●●
●
●●●
●
●
●●●

●●●●

●

●●●●●●●
●
● ●

●●

●

● ●

●

●
●

●
●

●

●●
●
●

●

●●
●
●
●●

●

●

●
●

●
●

●

●

●●●●
●●
●
●
●
●

●

●●●●●●●●●●●●●

●

●●

●
●●●
●●●●●●

●

●
●●●

●

●●●●

●

●●
●

rs10803394

0.2

0.4

0.6

0.8

r2

KAZN

TMEM51−AS1

TMEM51

C1orf195

FHAD1

EFHD2

CTRC

CELA2A

CELA2B

CASP9

DNAJC16

SCARNA21B

AGMAT

DDI2

RSC1A1

PLEKHM2

SLC25A34

TMEM82

FBLIM1

UQCRHL

FLJ37453

SPEN

MIR5096

ZBTB17

SRARP

HSPB7

CLCNKA

CLCNKB

FAM131C

15.6 15.8 16 16.2 16.4
Position on chr1 (Mb)

2 GWAS hits
omitted

Migraine Cardiac Troponin−T levels

Obesity−related traits

Dilated cardiomyopathy



0

5

10

15
−

lo
g 1

0(
p−

va
lu

e)

0

20

40

60

80

100 R
ecom

bination rate (cM
/M

b)

● ●
● ●

●

●

●
●

●●
●
●●●●●●●●
●●
●●
●

●●●
●
●
●
●●●●
●
●●●

●

●
●●●

●

●●

●

●●●

●

●●●
●●●●
●●●
●
●
●
●

●

●●●●●●●●●●●●●●●●
●●●
●●●●●●
●
●

●●

●●●●
●●●
●

●

●

●

●●●●
●●
●
●
●●●●●●●●●

●

●●●●●●

●

●●

●●

●●●●

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

●
●●
●
●●●
●
●●●●●
●●
●
●
●●
●
●●●
●

●

●

●●●●●●

●●

●
●●●●●●●

●
●
●

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

●
●
●●

●

●

●●●
●
●

●

●

●●●
●
●
●●

●

●●●●
●
●●●●●●
●●
●●●●●●●

●

●●●●
●
●●●●●●
●
●
●●
●

●●●●●
●●●

●
●
●●●●●

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

●●

●●●
●●●●
●●●
●

●

●●

●●
●●●
●●
●
●●●●●
●●●●

●

●●
●●

●

●
●●●
●
●
●●●
●

●

●
●●●
●●●
●●●
●
●●●

●●●●●●●●●
●

●

●

●●●

●

●

●

●●●
●●●●

●

●
●●
●●●●

●

●●

●

●●
●

●

●

●

●●●
●
●

●
●

●●●●

●

●

●●
●
●
●●

●●●

●

●

●●

●

●

●

●●

●
●●●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●●

●

●●

●

●

●●●●

●

●●

●

●

●

●●

●
●
●
●
●

●●

●

●
●

●

●

●●
●
●

●
●

●

●
●

●

●

●

●

●

●●●●●

●

●
●

●●●

●

●

●●

●
●

●

●●●●
●

●

●

●

●●●
●

●

●●
●
●

●●

●

●

●●
●
●

●●

●
●
●

●●

●

●
●

●
●●
●
●

●

●
●
●

●

●

●

●●●

●

●●

●

●

●
●

●

●
●
●
●●●

●

●●
●●
●

●●

●
●

●

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

●
●
●●

●
●
●

●
●●●●●●
●●
●
●
●
●

●●●
●
●●
●
●
●
●
●
●●●●●●
●

●●●

●●●
●●
●●●●●●●●●●●●●●
●
●●
●●
●
●
●
●

●

●
●
●
●
●
●●●
●●
●●●●●●
●

●

●
●
●

●
●●
●●

●
●
●●●
●
●●
●●
●

●
●●●●
●●
●
●●
●●
●
●
●
●
●

●

●
●●●●
●●●
●●●
●●

●

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

●●●
●●●●

●

●●●●●●●●●●●●●●●●●
●
●●●

●
●
●●●
●
●●●●●●
●
●

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

●●
●
●●
●

●

●
●
●
●

●
●
●
●●●
●●●
●

●

●●
●

●●●●●
●●●●●

●

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

●
●

●●●
●
●●●●

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

●
●●●●●●●●●●●●

●

●●
●
●

●

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

●

●●
●
●●●●●●●●●●●●●●●●●

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

●●
●
●●●●●●●
●●●
●
●●●●
●●●●●

●●●

●●●●

●

●
●●●●●●●●●●●●●●●●

●
●
●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●

●
●●●

●

●●●

●

●●●●●
●●●●

●
●
●

●●●●●
●● ●●●●●●●

●

●●●
●
●●
●●●●

●

●●●●
●
●●●●●●

●
●●●●●●●●●

●●●●●●●
●
●
●●●

●

●
●●

● ●●

●

●

●

●
●

●
rs79598313

0.2

0.4

0.6

0.8

r2

DHDDS

LOC101928324

HMGN2

RPS6KA1

MIR1976

LOC101928728

ARID1A

PIGV

ZDHHC18
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ACTG1P20

SYTL1

MAP3K6

FCN3

CD164L2

GPR3

WASF2

26.8 27 27.2 27.4 27.6
Position on chr1 (Mb)

HDL cholesterol

LDL cholesterol

Triglycerides

Estradiol plasma levels (breast cancer)
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0.2

0.4
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r2

FAM183A

EBNA1BP2

MIR6733

CFAP57

TMEM125

C1orf210

TIE1

MPL

CDC20

ELOVL1

MIR6734

MED8

SZT2

SZT2−AS1

MIR6735

HYI

PTPRF KDM4A

KDM4A−AS1

ST3GAL3

LOC101929592

MIR6079 ARTN

IPO13

DPH2

ATP6V0B

B4GALT2

CCDC24

SLC6A9

43.6 43.8 44 44.2 44.4
Position on chr1 (Mb)

4 GWAS hits
omitted

Amyotrophic lateral sclerosis (age of onset)

Amyotrophic lateral sclerosis (age of onset)

Amyotrophic lateral sclerosis (age of onset)
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Bipolar disorder and schizophrenia
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Position on chr1 (Mb)

Metabolite levels

Metabolic traits

Waist−hip ratio
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Position on chr1 (Mb)

4 GWAS hits
omitted

Contrast sensitivity

Epilepsy (remission after treatment)

Urate levels
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Position on chr1 (Mb)

4 GWAS hits
omitted

Fat body mass LDL cholesterol

Illicit drug use Rhegmatogenous retinal detachment

, attention deficit−hyperactivity disorder, bipolar disorder, major depressive disorder, and schizophrenia (combined)
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Position on chr1 (Mb)

7 GWAS hits
omitted

Prostate cancer Urate levels

Obesity−related traits

Obesity−related traits Renal function−related traits (BUN)
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Position on chr1 (Mb)

3 GWAS hits
omitted

Testicular germ cell tumor

Inflammatory bowel disease

Amyotrophic lateral sclerosis (age of onset)
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Position on chr2 (Mb)

2 GWAS hits
omitted

Pulmonary function (interaction)

Wilms tumor

Wilms tumor

Pulmonary function

Hair morphology
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Position on chr2 (Mb)

4 GWAS hits
omitted

Triglycerides

IgG glycosylation

Metabolite levels (HVA) Obesity−related traits Crohn's disease
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Position on chr2 (Mb)

54 GWAS hits
omitted

Cholesterol, total

Triglycerides

Calcium levels

Alzheimer's disease
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r2

ACYP2

TSPYL6

C2orf73

SPTBN1

RPL23AP32

EML6

RTN4

CLHC1

54.6 54.8 55 55.2 55.4
Position on chr2 (Mb)

Myopia (pathological) Economic and political preferences

Bone mineral density

Bone mineral density (spine)

Obesity (extreme)
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70.8 71 71.2 71.4 71.6
Position on chr2 (Mb)

3 GWAS hits
omitted

Height

IgG glycosylation

Corneal astigmatism
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r2

NT5DC4

CKAP2L
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IL36G

IL36A

IL36B

IL36RN

IL1F10
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PAX8

PAX8−AS1

CBWD2
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FAM138B

MIR1302−3

WASH2P

DDX11L2

RPL23AP7

RABL2A

SLC35F5

MIR4782

113.6 113.8 114 114.2 114.4
Position on chr2 (Mb)

6 GWAS hits
omitted

Inflammatory biomarkers

Fibrinogen

Pulmonary function Renal function−related traits (BUN)
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Nephropathy (idiopathic membranous)

Bilirubin levels Type 2 diabetes

Amyotrophic lateral sclerosis
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Systolic blood pressure in sickle cell anemia

Glycemic traits (pregnancy)

Anorexia nervosa

Urate levels
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0.2
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0.6
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r2

MIR466 STT3B OSBPL10

OSBPL10−AS1 ZNF860

31.2 31.4 31.6 31.8 32
Position on chr3 (Mb)

Eating disorders (purging via substances) Peripheral artery disease

HIV−1 control
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0.2

0.4

0.6
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r2

IQCF6

IQCF4

IQCF3

IQCF2

IQCF5−AS1

IQCF5

IQCF1

RRP9

PARP3

GPR62

PCBP4

ABHD14B

ABHD14A

ABHD14A−ACY1

ACY1

RPL29

DUSP7

LINC00696

POC1A

ALAS1

TLR9

TWF2

LOC101929054

PPM1M

WDR82

MIRLET7G

GLYCTK

GLYCTK−AS1

MIR135A1

DNAH1

BAP1

PHF7

SEMA3G

TNNC1

NISCH

STAB1

NT5DC2

SMIM4

PBRM1

GNL3

SNORD136

SNORD19

SNORD19B

SNORD19C

SNORD69

GLT8D1

SPCS1

NEK4

52 52.2 52.4 52.6 52.8
Position on chr3 (Mb)

5 GWAS hits
omitted

HDL cholesterol

Autism spectrum disorder, attention deficit−hyperactivity disorder, bipolar disorder

Bipolar disorder (mood−incongr

Osteoarthritis
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Position on chr3 (Mb)

Alzheimer's disease (late onset)

Celiac disease

Hip geometry
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Preeclampsia

Subcutaneous adipose tissue

Serum ceruloplasmin levels



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)

●
● ●

●

●

● ● ●

●

●
●●
●●
●
●●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●

●

●
●
●

●

●●
●
●

●
●
●●●

●

●

●

●●●

●

●●●●●●●

●

●

●

●

●

●●

●
●

●●

●

●

●

●
●
●

●●
●●
●
●

●

●●●●

●

●●

●

●

●

●●
●
●

●

●

●●
●
●
●

●

●

●

●

●
●

●

●

●
●●●
●●

●

●

●
●

●

●●●●

●

●
●

●
●

●

●●

●

●

●

●
●

●

●

●●●

●

●

●

●

●●

●

●

●

●

●●

●

●●

●

●

●

●

●●●
●

●●

●
●

●●●

●

●

●●
●
●
●

●

●●

●

●●●
●●

●

●

●
●●●●

●
●

●

●

●

●
●

●●●●

●
●
●

●

●

●

●

●

●

●

●●●

●●

●

●
●
●

●

●

●●●
●
●●

●

●

●

●
●
●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●
●

●●
●
●
●
●●

●

●

●
●

●

●
●
●●
●
●
●

●
●●

●

●
●

●●

●

●
●●●

●●

●

●

●

●●
●●

●

●

●

●
●●
●
●●●●

●●

●

●

●

●

●

●

●

●
●

●

●●
●

●

●●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●●

●

●●●●

●

●

●
●

●●

●●

●●●
●

●

●
●●●

●

●

●●

●

●
●
●
●

●

●

●

●

●●●
●●●

●

●
●
●
●●

●

●

●

●

●●

●
●

●
●

●

●●
●

●

●

●

●
●
●

●

●●●●

●

●
●

●
●

●
●

●

●
●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●
●
●

●●

●

●●
●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●●●

●

●

●●

●

●●
●

●

●●

●

●
●

●●

●
●

●

●

●

●
●

●

●●
●
●

●

●

●●

●

●

●

●

●

●

●

●

●●●

●

●●●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●●

●

●

●
●

●●

●

●

●

●

●

●

●●

●

●
●

●

●

●●●

●

●
●

●●

●

●

●

●●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●
●

●

●

●

●

●

●●
●

●

●

●

●
●●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●●

●●●

●
●●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●

●

●

●●

●

●
●●

●
●

●

●

●
●

●

●●

●

●

●

●

●
●●
●

●●

●

●
●●

●
●

●
●

●●
●
●●
●
●

●
●
●

●
●●●●●
●

●●
●●●
●
●●●●●●●
●●
●●●●
●
●

●●●
●●●
●

●●

●
●
●●●
●
●●●
●
●●●●●
●●
●●●
●●

●

●●●●
●

●

●
●●
●●
●
●
●
●
●●●●●

●

●
●●●●●●●●●
●
●

●

●●●

●
●
●

●●●

●●

●●●

●

●

●●●●
●

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

●

●
●●
●●

●
●●●●

●

●●●

●

●●●●●●

●

●

●
●●●●

●
●

●

●
●

●

●
●
●
●
●

●

●●●
●●

●

●
●●

●

●●●

●
●
●
●●●●
●
●
●
●●
●
●
●●

●
●

●

●
●●
●
●
●
●●
●
●●●
●
●●●●
●

●

●

●

●

●
●
●

●●●
●
●●

●

●

●●
●

●●

●

●
●
●
●
●
●●
●
●
●
●

●
●
●
●
●●
●

●●●

●
●
●

●
●
●●●●●●

●●

●●

●

●

●

●
●●●
●
●
●●
●●●
●
●

●●

●

●●●●●

●

●

●●
●●●
●

●●●
●●
●

●

●●

●●
●●●
●

●●●

●

●
●●
●

●

●

●●
●

●

●
●●●●●●●

●

●

●●

●

●

●

●
●
●

●

●●

●

●
●

●●●
●

●
●●●●
●

●

●
●

●

●
●

●●●

●
●
●●
●
●●
●
●●●●●
●
●●
●●●
●
●●

●

●
●
●●●
●
●●
●
●●

●●

●

●

●

●

●

●

●

●
●●

●●

●●●

●

●●

●
●●●

●
●

●●

●

●●

●

●●●●
●

●●●●

●

●●
●
●●●●
●
●

●

●●●●
●
●

●

●●●●

●●●
●●●
●●

●●●●●●
●●●

●
●●●●●●●●
●
●●●

●●

●●●

●

●●●●●●●●●●

●

●●●●●●
●
●
●
●●●
●
●

●

●●

●●●
●

●

●
●
●●

●

●
●●●

●

●

●

●
●
●

●
●
●●●●●●
●
●●●●

●●

●●
●
●
●●●

●
●
●●
●
●●
●●

●

●●
●
●

●
●
●
●
●

●●

●
●●
●

●

●

●●

●

●

●●

●
●●
●
●
●●●●

●

●

●

●

●

●●●

●

●●

●

●

●●

●●●●●
●●●

●

●
●

●

●●

●

●●●●

●

●
●

●

●●●●
●
●

●

●●
●

●

●
●
●

●●
●●

●

●●

●

●●●

●●
●●

●●

●●

●

●
●●
●
●
●

●
●●
●

●

●

●

●
●
●●
●●

●

●●

●

●
●
●

●
●●
●
●
●

●
●●

●

●

●
●

●
●
●
●●●
●
●●
●

●

●●
●●
●
●

●

●

●
●

●●

●
●●●
●
●●
●
●●●●●
●●●

●

●

●●
●

●●

●

●

●●●●●
●

●

●●

●
●

●
●●

●

●●●
●●

●

●

●

●

●

●

●

●●●

●●●
●

●

●

●

●

●
●
●

●

●

●●●●●

●

●●

●

●

●●●

●

●

●
●
●

●
●

●

●

●
●●

●

●

●
●

●

●
●

●

●
●
●●

●

●●●●

●

●
●
●
●

●

●

●

●●
●
●
●
●●●●
●●
●

●●●
●

●

●
●
●

●
●

●

●●●
●●●●●●●●●●●●
●

●

●
●
●
●

●

●●●

●

●

●●
●●
●●●●
●

●
●

●●●●●
●●●

●

●
●●

●●

●
●

●●
●●
●
●

●

●

●

●●
●

●●

●

●●●●

●

●

●

●
●
●●

●

●
●●●●
●
●●●●●●●●●●
●

●
●
●
●
●●●●●
●
●●
●●

●

●●

●

●●

●

●●●●●●
●
●●
●●
●●●
●

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

●●
●●●
●●●●●

●

●
●
●
●●●
●●

●
●●

●

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

●

●●
●●
●●
●●
●
●●●
●●●●
●

●

●

●

●●

●●●●

●

●

●●

●

●

●●●●●●

●●

●●

●
●●

●

●

●

●
●●

●●

●●

●●●
●●

●

●
●●

●

●
●

●

●●
●

●

●
●●●

●

●●●●

●

●

●

●●●

●

●

●

●

●●

●

●

●

●
●

●

●

●●●●●●●●●●●

●

●●

●

●

●

●●●

●●●

●

●
●
●●●

●
●
●

●

●

●

●

●●
●

●
●●

●

●●●

●

●

●

●●

●

●

●●

●

●●

●

●

●●●●●●
●
●●

●
●

●

●

●●

●
●

●●

●

●●●●●

●

●
●

●

●●●●
●●
●
●
●

●

●
●
●●●
●
●
●●

●
●

●

●●
●
●
●

●

●
●●●●
●

●

●
●●●

●
●
●●

●

●
●

●●

●●
●●●

●●●

●
●
●
●●●●
●●●●●●●●●●●●●●●●●●

●

●●

●

●●

●

●

●●
●

●

●

●

●●●●●

●

●●
●

●

●

●

●

●

●

●

●
●

●●
●●
●

●
●

●●●●●
●
●

●●●●
●●
●●●
●

●

●●
●
●●

●●

●

●
●
●
●
●●
●●●●
●
●

●●
●●

●

●

●
●
●●

●

●●●●

●●●

●

●

●
●●

●●

●
●●
●
●
●

●
●●
●

●
●

●
●

●

●

●●●●●

●

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

●●●●
●
●●

●

●
●

●
●●
●

●●
●●●●

●

●

●

●
●●●

●

●

●

●

●
●
●
●

●●
●●
●●

●
●
●
●●
●
●
●

●

●

●

●

●
●

●●

●

●
●
●

●

●

●

●
●

●●

●

●●

●

●

●

●

●●●

●

●

●

●

●
●

●●

●
●
●

●
●

●●

●

●●

●●

●
●
●
●
●
●

●

●

●●
●
●
●

●

●

●
●
●●●

●

●

●
●
●●
●●
●

●

●

●

●

●
●

●●

●

●

●●●

●

●

●
●●

●

●●●●●●●●
●●

●
●●
●
●

●
●
●●
●

●●●●
●

●●●
●●
●●
●
●

●
●●
●
●
●●

●●●●●●
●

●

●●
●●●

●
●●
●
●●

●

●

●
●●
●
●
●

●

●
●●
●●

●
●
●

●●
●

●
●●
●
●●●●
●

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

●

●
●●
●

●

●

●●

●●

●
●

●●
●

●
●●

●
●

●●

●

●
●●
●
●●●●
●

●
●

●

●

●
●

●

●

●

●●

●

●

●

●

●●

●●●
●

●

●●●●
●●
●●

●

●
●●

●

●

●

●●●

●

●
●●●

●●●

●
●

●

●
●

●

●
●
●

●

●●

●●●
●
●

●●●●

●

●

●

●

●
●
●●
●
●

●

●

●

●

●
●●

●

●

●●

●

●

●
●

●●

●

●

●

●
●●
●
●●●
●

●

●

●
●●●
●●

●
●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●

●
●
●
●●●●
●●

●

●●●

●●
●●

●

●

●●●●●●●●
●●●●
●

●

●●●●
●●●●●●●●●

●

●●●●●●●●
●●●●●●●●
●●●●

●

●●
●
●●●●●●●●
●●●●●●●●●●●●●●●●

●

●●●●●
●●

●

●●●●●

●

●
●
●

●
●●
●●●●●●●●
●
●●
●
●
●●
●●●

●

●●●●

●
●●●
●●
●●●
●
●
●
●
●
●
●●●●
●

●
●

●

●

●

●●

●
●
●
●●●●
●

●

●●
●
●●

●

●
●

●

●●

●

●
●●

●●
●●

●

●

●●●
●●

●

●

●

●
●
●

●

●

●

●

●●

●
●
●
●
●

●

●
●

●

●●

●

●
●●
●

●
●●●●●

●

●●
●

●

●

●
●

●

●

●●

●●

●●●●●●●●●

●●

●
●

●●●●●●
●
●

●

●

●

●

●

●●

●

●●

●●

●
●●

●

●
rs62294340

0.2

0.4

0.6

0.8

r2

MECOM

LOC105374205

TERC
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SAMD7
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Position on chr3 (Mb)

23 GWAS hits
omitted

Chronic lymphocytic leukemia

Bladder cancer

Multiple myeloma



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)

●● ●●●
● ●

● ●

●

●

●

●

●

●

●●
●
●
●●

●
●
●●
●

●●●●

●

●

●

●

●
●
●
●

●

●

●

●

●
●

●

●●
●
●
●●●

●

●●

●

●●
●
●

●

●
●

●

●●

●

●●

●

●●

●

●

●

●●

●

●●

●

●

●●

●
●

●●●

●

●

●

●

●

●●●●

●

●

●
●

●

●

●

●

●

●
●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●
●

●●●

●

●●
●

●

●
●●
●

●

●

●●●

●●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●●
●

●

●●

●

●●
●●●●

●

●
●●●●

●

●

●

●

●

●

●

●

●
●

●

●

●●
●
●

●

●

●
●●

●
●●
●
●
●

●

●●

●

●
●

●

●

●

●●●
●
●●●

●

●●●●●●

●

●●●●●●●

●

●●●●
●●●

●
●●

●●●●

●

●

●

●
●●●

●

●

●

●●●●
●

●●

●

●●●●

●
●

●●●

●●●

●●

●

●●●●

●●●
●
●
●
●

●

●●

●

●

●
●

●●●●●●

●

●
●

●
●●●●
●
●

●

●

●

●

●●

●

●

●
●●●●●●●
●●●●

●

●●●
●●●●●●●
●

●

●●●●●●●●
●
●●●●●●●
●
●

●●●●●●
●●●●●●●

●

●

●●

●

●●●

●

●
●●

●

●

●●●

●
●

●

●●●●●●●●●

●●
●
●●●●●

●

●

●
●

●●

●●●
●
●

●●

●

●

●

●●
●●●
●
●●

●●

●

●●●

●

●

●

●

●●
●
●

●●

●
●
●●●●●
●

●

●●
●●●

●●●

●

●
●●
●●●

●

●●
●●
●●
●

●

●●

●
●●
●
●●●●●●●●

●
●
●●●●
●●●
●

●

●●●
●
●
●
●
●

●

●
●●

●

●

●

●
●

●
●

●

●●
●●
●●●
●●●
●

●

●

●●

●
●
●
●

●
●

●

●
●
●
●

●

●●
●
●
●●

●

●
●

●
●●
●
●

●

●●●
●

●●●
●
●
●●●
●●
●

●
●

●
●
●
●●
●
●●
●●●●●
●●
●●

●
●

●●

●

●●

●

●

●●●

●

●●

●●●
●

●

●

●●
●●
●●
●●●
●●

●

●
●●
●
●●●●
●
●

●
●

●
●●●●●●

●
●
●
●
●●●
●

●

●
●

●

●

●

●
●
●●●
●●●

●

●
●
●●●
●
●

●
●
●

●

●●

●
●

●●

●

●●●

●

●
●

●
●
●●●●

●

●

●●

●●●
●
●

●

●●●

●●
●●
●
●
●

●●●●●●

●

●●
●
●●
●●

●
●●●

●

●●●●●
●●●

●

●

●●●
●

●

●
●

●●
●●

●

●●
●
●
●●●●

●

●

●

●

●

●●●●

●

●
●●●

●●

●

●●●
●
●

●●●

●
●

●●
●

●●
●

●

●

●

●

●●

●●

●

●

●
●

●

●●

●

●
●●●●

●

●●●

●

●●●

●
●●

●

●●●
●

●●●●●
●
●
●
●

●●●

●

●●
●
●●
●

●

●

●

●●●●●●

●●
●●●
●●
●●
●
●●●●

●●
●●●
●●

●

●
●

●

●●

●

●
●

●

●●

●
●
●●

●●

●

●●●●

●

●●●
●●●●●
●
●

●●

●

●●

●
●●
●

●●
●●
●
●

●
●
●
●

●

●

●
●
●

●

●
●
●

●●

●
●●

●●
●
●

●
●
●
●
●●●
●

●●●
●
●●
●●
●

●
●

●
●●
●●
●
●
●●
●

●●

●

●

●

●

●
●

●●

●●●●●●
●●●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●
●

●●●

●

●

●

●
●
●

●●●●

●

●
●
●
●

●

●

●

●

●
●

●●

●

●●

●
●

●

●●

●●●●
●
●
●

●

●●●

●●

●
●

●

●●●●●

●
●

●●●

●

●
●

●●
●●

●
●
●●
●●

●
●

●

●

●
●●●
●

●

●

●
●●
●

●●
●

●

●

●
●
●

●

●

●
●

●

●●

●●●●
●●

●●●

●
●
●

●●●

●

●

●
●
●
●●●●●

●
●

●●

●●●

●

●●
●●●●

●

●

●

●
●●

●
●

●●

●

●●
●●
●
●

●

●

●
●

●●

●

●
●●●

●●

●
●

●●●●
●
●

●
●
●

●

●
●
●

●

●

●

●

●
●
●

●●

●

●

●
●
●

●
●

●

●●

●

●●●

●

●●●●●●

●
●

●
●
●
●

●

●

●●●

●

●

●

●

●

●

●
●
●●

●●●
●

●

●●
●
●
●

●

●

●●

●

●●

●

●●

●●●●
●●●

●

●●

●●

●

●

●●●●

●

●

●

●

●

●

●

●●●●●
●●●
●●●

●

●

●

●

●

●●

●

●

●
●●●

●

●

●

●
●
●
●

●

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

●

●●●●
●●
●●
●
●

●

●

●
●●●

●

●●

●

●
●

●●●

●

●

●
●
●

●

●

●

●

●

●
●
●

●

●●

●

●
●
●
●●●
●●●
●

●

●
●●

●●

●

●●●●●●
●●●●●

●

●

●●

●

●

●

●

●●
●

●

●

●
●●

●●

●●●

●

●●●●●●●●●●●

●

●●●●●

●
●
●

●●●●●

●

●●●
●●
●

●

●●●
●●●

●

●●●●●●
●●●

●

●●

●
●

●

●●

●

●
●
●●

●

●●●●●●●

●

●●
●●
●
●●●●●●●

●

●●●●

●

●

●

●

●

●●

●

●●●●

●

●

●

●

●●

●●●

●

●

●

●
●●●●

●
●

●●
●

●

●●

●

●

●

●

●

●

●●
●●

●

●

●

●●

●

●

●
●

●
●

●

●●

●●

●

●
●
●
●●
●●

●●

●

●

●
●

●

●●●
●

●
●

●

●●

●

●

●

●

●

●
●●●●
●

●

●
●

●

●

●
●
●●
●

●●●
●●●

●

●
●
●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●●●

●
●

●●

●

●

●

●

●

●●

●●●●

●
●

●
●●

●

●

●

●

●

●

●

●

●●
●●

●

●

●
●

●

●●●●

●

●
●

●

●●●

●

●
●

●●

●●●

●

●●●
●
●

●

●
●

●

●●●●●●

●

●
●

●
●
●

●

●
●

●
●

●

●●●

●

●

●

●●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●

●
●

●
●

●

●
●

●●
●

●
●

●

●

●●
●●
●
●●

●
●●

●

●●
●
●●

●

●●

●

●

●

●

●

●

●●

●
●●

●●

●

●

●

●

●●

●
●
●●
●

●
●
●●

●

●

●●

●

●

●●
●●
●

●

●

●●

●

●
●●●●
●●●
●●
●
●●●
●
●

●
●

●

●

●
●
●●●
●●●
●
●●
●
●
●
●
●
●●●
●

●●

●

●

●

●●●●

●●

●

●

●●

●
●

●

●●●●●

●●

●

●●

●

●
●●

●

●

●

●

●
●

●
●
●

●

●

●
●
●

●

●

●●
●●

●

●●

●●
●
●●●

●

●

●
●●

●

●
●

●
●●●

●
●●●●
●
●
●●●
●●●
●
●

●●

●●
●●
●●●●●●

●
●●
●
●
●

●
●●●
●
●
●●●●●
●●
●
●

●

●●●
●

●

●●
●●
●●●
●
●
●

●

●
●
●

●

●
●●●
●●
●
●●

●●●
●●●●●

●
●
●●
●
●●●●●●●
●
●

●
●
●●
●

●

●●
●
●●
●
●

●

●

●

●

●

●

●

●●●●●●●
●●●●●

●

●
●●

●●

●●●●●●

●

●
●●●●

●

●●●●

●

●●
●

●
●

●●

●
●

●
●
●
●
●
●●●
●●
●
●
●
●
●●●

●

●●●

●

●

●●●

●

●●●●

●

●

●

●

●
●
●

●

●

●●

●●

●

●

●

●

●●●

●●

●

●●●

●

●

●●

●●●
●●●
●
●

●●●
●

●

●
●
●●●
●●
●

●●●●●●●
●
●●●●

●

●

●
●
●

●

●

●
●

●
●●

●●

●

●

●

●
●

●●

●●●

●●

●

●

●

●
●
●●●●

●●●●●
●
●●●●

●

●●
●●

●●●
●●

●

●●

●
●

●
●●●●
●

●

●●
●●
●

●●
●
●●
●●●

●

●●●

●

●
●
●
●●

●
●●

●

●

●
●
●

●
●

●

●●
●

●

●
●
●

●

●

●
●●

●

●
●
●●

●●

●●

●●

●●

●
●
●

●
●●

●

●

●

●

●

●
●

●
●
●●●●●

●●

●

●●●

●●

●

●

●●

●

●
●●
●●
●
●

●
●
●

●

●

●

●●●●

●
●

●●

●●

●

●

●●

●

●

●

●

●●
●

●

●

●●●

●●●●

●

●

●
●
●

●●●●
●●

●

●

●

●●

●
●●
●
●
●
●●

●●
●

●●

●●●

●

●●●●
●
●

●
●

●

●
●

●

●
●

●

●
●●
●
●

●
●●

●●

●●

●

●●●
●
●

●

●

●

●
●●●●

●

●

●

●●

●●

●●●

●

●●●

●

●
●

●
●

●

●●●
●●

●
●
●●

●

●

●●●

●
●●

●

●

●

●●

●
●
●●●●
●
●

●●
●
●
●●
●
●
●
●

●

●●●
●
●
●●

●
●●
●

●
●
●

●

●●
●
●

●●
●
●●●●
●●
●●●
●

●
●
●●
●

●

●

●

●●
●
●●●●●●
●
●
●
●

●●●●●

●

●

●

●●●●●

●

●●●
●●
●

●

●●●●

●

●
●

●●

●●

●●

●●●

●●●

●

●●

●●

●●●●

●●

●●●
●
●●●●●

●

●●

●

●●●●

●

●

●●●●●●
●
●●●●●●●●●●●●●●●●●●●
●●●

●●

●●●
●●
●
●●●●●●●
●
●
●
●●●

●●

●●

●

●●●●

●
●

●

●

●●

●

●●●

●

●

●
●
●

●

●●

●

●●

●

●●●
●●

●●
●
●●
●●●
●●●●●●●●●●●●●

●

●●

●

●●●
●
●●●●

●

●

●

●●●●●

●
●●●●

●

●

●

●●
●●●●●●
●
●●
●●●
●
●●
●
●●●

●●
●

●

●

●●

●

●
●
●

●
●

●
●
●
●●
●

●

●

●

●

●

●

●●

●

●

●
●●

●●

●

●
●

●

●

●

●

●●
●

●
●

●

●

●●●●

●

●
●
●●●●
●●

●

●
●●

●
●

●

●●●

●
●
●

●●
●●

●

●
●

●

●
●

●

●

●●●●

●
●
●

●

●●

●

●●
●●
●

●

●●●

●
●
●●

●

●●

●
●
●
●
●

●

●●●

●

●

●
●

●

●●●

●

●

●

●

●●●
●●●

●

●●●

●●

●

●●
●

●

●

●●

●

●●

●
●
●

●
●

●

●

●
●●

●
●

●

●●●●
●
●

●
●
●
●●
●●

●

●

●
●●●●
●●
●
●
●●
●●

●

●●
●
●●

●
●●
●

●
●●

●
●●●●●●●●●
●●●

●

●

●

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

●
●●
●
●

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

●

●●

●

●●
●

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

●

●●●●●
●
●●

●

●

●

●
●
●
●●
●
●
●
●
●
●●●●●
●●●●

●●●

●●●●●●●
●
●●●●●●●
●●
●
●●●●●

●
●
●
●●
●●●●●

●
●
●

●●●●●●●●●
●
●●

●●

●
●
●●●●

●●

●●●●●

●
●
●
●
●

●●●●●
●
●●

●

●

●

●
●
●

●●

●
●●●

●
●

●

●●●

●●
●

●●●●●

●

●●●
●

●

●

●●●●●

●
●●

●

●

●

●●●●
●●●
●●
●●
●●
●

●

●
●●
●

●

●

●

●●●
●●●

●

●●

●

●●●●

●

●
●
●●
●●
●

●
●
●

●
●
●●
●
●●

●
●
●●●●●
●
●

●

●

●●

●
●●

●●

●●●
●

●
●
●●●●

●●

●●●

●●
●

●●●

●

●●●

●

●●

●

●
●
●●●
●

●●
●
●

●
●
●●
●

●

●
●●

●

●●
●
●●
●
●

●
●
●
●
●

●

●

●

●●
●

●

●

●
●●●●

●
●●

●

●

●●

●

●

●●
●

●
●

●

●●

●●

●●●●●

●

●

●
●

●●

●●

●

●●●

●
●
●

●

●
●
●

●

●●

●●
●

●

●
●

●

●

●●

●
●●

●

●●●
●
●
●

●

●
●
●●●

●

●●
●
●
●●●
●

●
●●●●
●●
●●●●●●
●
●●●●
●●●●
●

●●

●
●

●

●●
●●

●
●●

●●

●●●

●●

●●

●

●

●●
●●

●

●●●●●●●●●

●
●

●●●●●

●●

●
●
●●

●

●
●●
●
●
●
●●
●
●

●
●

●
●
●

●●
●
●

●

●●●●●
●●

●●●●
●

●

●●●●●
●●●

●●●
●
●

●

●
●

●
●●●●
●

●

●●
●●

●●●

●●
●

●

●

●●

●●

●

●
●
●●●
●
●
●

●●

●

●
●●●
●
●●
●●
●
●●●●

●

●
●
●●●●

●●
●
●

●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●●
●

●●●

●●●●
●●

●●

●●

●
●
●

●

●●

●
●
●
●●

●
●

●●●●●●
●●
●●
●●
●
●●

●●
●

●

●

●

●

●
●

●

●

●

●●●●●●

●
●
●●●

●
●
●

●
●

●

●

●●

●

●

●
●
●●

●●●●

●

●

●

●
●

●

●

●

●●●●

●

●
●

rs1533096

0.2

0.4

0.6

0.8

r2

LYAR

ZBTB49

NSG1

STX18

STX18−IT1

STX18−AS1

SNORD162

LOC101928279

LINC01396

MSX1

LOC101928306

CYTL1

STK32B

4.4 4.6 4.8 5 5.2
Position on chr4 (Mb)

3 GWAS hits
omitted

Celiac disease

Sensory disturbances after bilateral sagittal split ramus osteotom

Congenital heart disease Alzheimer's disease (cognitiv



0

500

1000

1500
−

lo
g 1

0(
p−

va
lu

e)

0

20

40

60

80

100
R

ecom
bination rate (cM

/M
b)

● ● ● ● ● ● ● ●
●

●

● ●

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

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

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

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

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

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

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

●

●●●●

●

●●●
●
●●

●

●
●●
●

●

●

●

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

●

●
●
●●●●●●

●

●●●●●●●●●

●

●●
●
●●●●●
●
●

●●●
●
●

●

●

●●
●
●●●
●
●●●
●●
●

●

●●
●
●

●●

●

●

●●●
●●●
●●
●
●●

●●●●●
●
●
●
●
●●
●●●
●
●

●
●
●●●
●
●●●●●
●
●
●
●

●●
●●●●●●●●●

●

●●

●
●
●●●●
●
●
●
●
●●●
●
●●
●
●

●

●●
●
●
●●

●

●●
●
●

●●

●

●●●●

●

●●●●●
●
●●●●●
●●●●●●●●●●●●●●
●
●

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

●
●
●●●●●●
●
●●
●

●

●●●●●

●
●
●

●

●●●●●

●
●
●

●
●●
●

●

●●

●●

●

●
●●●●●●
●●●
●●●
●

●●●●●
●

●●●●●●
●●●●●●●●●
●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●

●
●
●

●●

●
●●
●
●●

●

●
●
●
●●●●

●

●●

●

●

●

●

●●

●

●

●
●
●
●
●●●

●●

●●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●●●

●●

●●

●●●

●●

●●

●

●●

●
●

●

●

●

●

●

●

●

●

●●

●●

●

●
●
●

●

●

●

●

●
●●

●

●
●
●

●

●

●

●

●

●●●

●

●●●

●●

●●

●

●
●
●●

●●●●●

●

●

●●

●●

●

●

●

●●●●
●
●
●●
●●●●●●

●

●●●●●●●

●

●

●●●

●

●●

●

●●●●

●

●●●

●

●

●

●●●●●

●●●
●●

●●●●

●
●●

●

●●●●●●
●

●●

●

●●●●

●

●●

●

●●●●●
●
●

●●
●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●
●●●●●●

●

●●●●
●
●●●●●

●

●

●

●

●

●
●
●●●

●●

●

●

●

●
●

●●●●●

●

●●

●

●●

●
●

●

●

●

●

●●

●

●

●●

●●●

●

●●

●
●

●

●

●

●
●●
●

●

●
●
●●

●

●

●

●

●
●

●●●

●

●

●

●●
●●
●

●

●

●
●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●●
●

●

●

●●●●●
●
●

●

●

●●

●

●

●

●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●● ●●
rs6820627

0.2

0.4

0.6

0.8

r2

7 genes
omitted

USP17L10

USP17L11

USP17L18

USP17L20

USP17L12

USP17L21

USP17L13

USP17L15

USP17L17

USP17L19

USP17L25

USP17L5

USP17L9P

USP17L6P

DEFB131A

MIR548I2 DRD5

SLC2A9

9 9.2 9.4 9.6 9.8
Position on chr4 (Mb)

13 GWAS hits
omitted

Gout

Urate levels

Economic and political preferences



0

500

1000

1500

−
lo

g 1
0(

p−
va

lu
e)

0

20

40

60

80

100
R

ecom
bination rate (cM

/M
b)

●

● ●●
●

●●●

●
●

●

●

● ●

●

●
●

●
●● ● ● ● ●

●

●

● ●

●●●

●

●

●
●
●

●

●●●●●●●●

●●
●
●

●

●

●●

●

●●●●
●

●

●

●●●

●●●

●

●

●●

●

●

●

●●●●

●

●

●●

●

●

●●

●●

●●

●

●

●

●●
●
●

●●

●●●

●

●●●●

●

●

●
●●
●

●●●●●●●●●●

●

●●●

●

●

●

●

●●●●
●

●

●

●

●●
●●
●●
●

●
●●

●

●

●

●

●●

●●●

●

●●

●

●●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●
●

●

●
●●●

●

●
●●
●●●●
●
●●
●
●

●

●●●●●●●●

●

●
●●

●

●●
●●●

●

●
●

●

●
●●●
●
●●
●

●

●●●●
●●

●
●

●●

●

●●
●●
●
●
●●●
●●
●
●

●●

●
●●●●●

●●

●●

●
●●

●●●

●
●
●●●
●
●

●

●
●

●

●●
●
●●

●
●

●●●●

●

●
●●
●

●

●
●

●

●

●

●
●●
●
●

●
●●
●●●

●

●
●●●

●

●●

●

●●●
●●●

●
●

●

●

●

●
●

●

●

●●
●●●●

●●

●●●
●

●

●

●●

●
●
●●●●

●

●●●
●
●

●

●●●

●●

●
●
●

●

●●

●

●●

●

●

●
●

●
●●●●
●●●●●

●

●●

●
●

●
●●

●

●●

●

●

●

●

●

●●

●

●●

●

●●

●

●●

●
●●●

●

●
●
●

●

●
●●

●
●

●

●

●

●

●
●

●

●●

●

●
●●

●

●
●●

●

●

●

●●●●
●

●

●

●

●

●

●●

●●

●

●

●

●

●●

●●●
●●

●
●

●

●
●●●
●

●●

●

●●●

●

●

●

●

●

●●●

●●

●
●
●

●

●
●

●

●

●

●

●●●●●●●

●
●●

●

●

●

●●●●
●
●●
●
●
●
●●
●
●

●

●●●●●●●
●
●

●

●

●
●

●●●●
●●

●

●

●

●●●

●

●●

●

●
●

●●

●●

●
●

●

●●
●●

●

●

●
●●●●●
●
●●●

●●

●

●

●●
●●●●●
●

●

●

●●
●
●

●

●●

●

●
●
●
●
●

●

●

●

●
●

●
●●●●

●
●●
●
●

●
●●●●●●●

●●

●●●●
●
●●
●
●
●
●●●●
●●
●●●●●
●
●

●

●

●

●●●
●●
●●●

●

●●
●
●●
●
●●
●●●
●
●●●

●

●●●●●
●●●
●

●

●

●●
●
●●●
●
●●
●
●
●
●●●
●
●●

●●

●
●

●
●●
●
●●●

●●

●
●●
●
●
●
●●
●

●●●

●
●

●●

●●

●

●●

●●

●

●

●●
●

●
●
●
●
●

●

●
●
●●

●

●●●●●●●
●
●●●
●

●

●
●
●●

●

●

●

●

●

●
●
●●●●
●

●

●
●●
●

●

●●●●

●

●

●

●●●
●●●●
●

●

●●
●
●
●●

●
●

●

●●●●●●●

●
●

●●●●●●●●●

●

●

●

●

●●●
●●●●
●●●
●
●
●

●

●●

●

●
●
●

●

●●●
●●
●
●●

●

●●
●
●●●
●
●●
●
●●
●●●

●

●

●●●

●

●●
●●●

●

●●●

●

●
●●●●
●

●

●●●
●
●
●●
●●●●
●

●

●●
●

●●
●●●
●

●●●
●●●

●

●●●
●
●●●
●●
●●●
●
●
●
●●●●

●

●●●
●●●●
●
●●●
●
●●●
●●●●

●

●
●
●
●
●●
●

●●

●●●●●●

●

●
●
●
●●
●●
●●●
●●●
●

●

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

●

●
●●
●
●

●

●
●

●●
●●●●
●
●
●●●

●

●
●●

●

●
●●●●●●
●●●●●●●
●●

●

●
●●
●
●
●

●

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

●

●

●

●●●

●

●

●●●
●
●

●

●

●●●●

●

●●●●●

●

●●
●●●●●
●
●●
●
●●●●●●
●
●●●
●●
●●

●●●
●

●

●●
●
●●
●●

●

●●

●
●

●
●
●
●

●

●●●

●

●

●
●

●

●●●●

●●

●
●

●

●●●●●
●●

●

●●
●●●●

●

●
●
●●
●●●●
●●
●

●

●

●●●●

●

●●●

●

●●●●●●●●●
●
●●●
●
●
●●●

●

●●●●●●
●●●●
●

●●●
●●●
●●●●●●●●●●

●

●●●●
●
●●●●

●

●●●●●●
●●
●
●
●●
●●●●
●●●●●●●
●

●

●●
●
●●●●●●●●
●●
●●●
●
●
●●

●

●
●●

●●

●

●

●●
●●●●●●●●

●

●●●●
●

●

●●●
●●
●●●
●
●●
●

●

●●●●

●●

●
●●●

●

●●

●

●●●●
●●
●
●
●

●

●●●●●●●●●●●●●●●●●●●●●●

●

●
●

●

●

●

●●

●●

●
●●●

●●
●●
●

●

●
●●●●
●

●

●
●

●

●
●
●●

●

●

●
●
●●●

●
●

●

●

●
●

●

●
●

●

●
●
●●
●
●
●

●

●●
●

●

●●
●●●

●
●

●
●●●
●●
●

●
●

●●●●

●

●●
●●

●

●
●●
●●
●
●

●●●
●

●
●
●

●
●

●

●

●

●●●●
●
●

●

●●●
●
●●●●●●●●●

●●

●

●

●
●

●

●
●
●●
●●●

●
●●
●
●

●

●

●

●●

●

●●●

●

●

●

●●

●

●

●●

●

●

●

●●
●●

●

●

●●●
●●●●●●●
●●●
●●
●
●
●●●●
●●●●●

●

●

●

●●●

●

●●

●

●●
●
●
●
●
●
●

●

●●
●
●●●●●

●●●
●
●●
●●

●

●

●●

●

●

●

●●
●
●

●●●
●●
●●
●
●
●●●●

●

●●
●●

●●

●●
●
●
●●
●
●
●

●

●

●●

●

●●●●
●
●●

●

●
●●
●
●
●●
●
●●

●

●

●

●●
●●
●●●

●

●●
●
●
●●●
●●
●
●

●●

●

●
●
●

●

●
●
●
●
●●●●
●
●
●
●
●
●●●

●

●●●
●●●
●●●●●
●●
●●●●●
●●

●

●●

●●

●

●●

●●
●
●●

●

●
●

●

●
●
●●●

●●

●●

●

●●●
●●●●●●●●●
●
●●
●
●
●
●●

●

●

●

●
●
●

●

●

●

●
●●●●

●

●
●

●

●

●

●●●
●●●
●●

●

●

●

●

●●

●

●

●

●●

●●

●●

●
●
●

●●

●●

●

●
●●

●

●

●●
●●●●●

●

●

●●

●

●
●●
●
●
●●

●
●

●

●●●

●

●
●
●●●
●

●●●●

●
●●
●

●●

●

●●●

●
●

●

●

●●●

●●

●●

●
●●●
●

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

●●
●●●
●
●

●

●

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

●

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

●
●●●●
●
●
●
●
●●●
●

●
●●
●
●●●●●●●●●●●●●
●
●
●

●●●●●●●
●●●●●●●●●●●●●●●●
●●●
●●●

●
●●●
●

●

●●●●●●

●

●●●●●●●●●●●●
●●●●

●
●
●

●●
●●
●
●

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

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

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

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

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

●

●●
●
●●●●●●●●●
●●
●●
●
●●
●
●

●

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

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

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

●

●

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

●●●

●

●●

●

●
●●

●

●●
●

●

●

●●
●●

●
●
●●●●●
●●●
●●
●●
●●

●

●●●

●●
●
●●●

●
●
●

●

●●

●●

●●
●

●

●
●
●
●●●●●●

●

●●●●●●●●●●●●

●

●●●●

●

●●●
●

●●

●

●
●●

●

●

●

●

●●●●●●●●●●●●●●

●●●

●●

●●
●●●●●●●●

●

●

●

●●

●

●

●

●●●●●●

●

●●●●●●●●●

●

●●

●

●●●●●

●

●

●●
●

●

●

●

●

●●
●
●●●

●

●●●

●●
●

●

●●
●
●

●●

●

●

●●●

●●●

●●

●

●●

●●●●●

●

●

●

●

●●

●●
●

●

●

●

●
●●●

●

●●●●●

●

●

●

●

●
●
●
●
●●
●●
●●●

●

●●

●

●
●●●●

●

●

●

●

●
●
●

●

●●
●

●

●

●●
●
●

●●

●

●●
●

●

●
●

●

●
●●●

●

●●●●●
●
●●●●●
●
●●●●●●●●●
●
●●●
●

●

●
●

●●

●

●●●●
●
●●●●

●●●
●
●●

●●●
●

●

●

●

●

●●●●●●
●

●●
●

●

●
●
●●●

●

●

●

●

●●●
●
●

●

●

●

●

●●

●

●

●
●

●●

●

●

●
●
●●●●

●●●

●●
●

●

●
●
●●
●

●

●●●
●●●●●●●●●●●●

●

●
●
●
●
●●
●
●
●●
●
●●
●●
●●
●
●●●●●●

●

●
●

●

●

●

●●

●

●●
●

●●

●

●

●

●

●
●
●●

●

●●

●

●●●

●

●

●

●●●●●
●

●

●

●●●

●

●

●

●
●

●

●

●●●●●
●●

●
●

●

●

●

●●

●

●

●

●

●

●
●
●

●

●

●

●●●

●

●●●●●

●

●

●

●●

●●●●●●●●

●

●

●

●●●●

●

●

●●

●●●●●●

●

●●●●●●●

●

●●●●●●●●●

●

●●●●

●

●●●●●

●
●●
●
●

●●●●

●

●●

●

●●●●●●

●

●●●●●●●●

●

●●●●●

●

●

●●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●●●●●

●

●●●●

●

●●●●●

●

●●

●

●●●

●●

●

●

●

●
●

●●●●
●

●

●●

●

●●

●

●●

●●

●

●●

●●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●●

●●●

●

●

●

●

●

●

●●

●●

●●

●●

●

●

●

●●

●●

●●

●●
●

●

●

●●●●●●●
●

●●

●●

●

●●

●

●

●

●●●

●

●●●●●●●●

●

●●●●

●

●

●

●

●

●

●●●●●●●●●●

●

●●

●

●●●●

●●

●
●
●●
●

●●●●●

●

●●●●
●●
●●

●

●
●●●

●

●●

●●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●
●●●

●●

●

●

●●●●●●●●●
●●●●●●

●
●

●

●●
●

●

●

●

●

●

●

●

●●

●●●

●

●

●

●

●

●●●●●
●
●

●

●

●●

●●

●

●

●

●

●

●

●●●●

●

●

●●●●●●●●●●●●●●●●●●

●●

●●●●●

●

●●●

●

●●●●●
●
●●●●●●●●●

●

●●●

●

●

●

●●●

●

●●●●●●●●●

●
●

●

●

●

●

●

●
●

●●●

●
●●

●
●

●

●

●

●
●

●●
●●●●

●

●●●

●
●

●
●

●●●●●●

●

●
●

●

●●●●
●
●

●●

●

●●

●

●
●

●●

●

●

●●

●

●●●
●●●●●●●●●●
●
●
●
●●
●●●●
●●●●
●
●

●

●●●
●●
●
●●●●
●

●
●
●

●

●●●●●●●●●●
●

●●

●

●

●●

●
●

●

●

●

●●●

●●●●

●

●●
●
●

●
●
●

●●●●●

●●●●
●●●
●●
●

●
●

●●●●

●

●●
rs3775947

0.2

0.4

0.6

0.8

r2

MIR548I2 DRD5

SLC2A9

WDR1

MIR3138

ZNF518B

CLNK

9.6 9.8 10 10.2 10.4
Position on chr4 (Mb)

19 GWAS hits
omitted

Uric acid levels Uric acid levels

Gout

Urate levels

Cardiovascular disease risk factors

Uric acid levels Bone mineral density



0

500

1000

1500

−
lo

g 1
0(

p−
va

lu
e)

0

20

40

60

80

100
R

ecom
bination rate (cM

/M
b)

●

● ●●
●

●●●

●
●

●

●

● ●

●

●
●

●
● ● ● ● ● ● ● ●●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●●
●

●

●

●

●●
●
●

●

●

●●

●

●●

●

●●●

●

●

●

●

●

●●●

●

●●●

●

●

●

●●

●

●

●

●

●

●

●●

●
●

●●

●

●

●

●●

●

●

●

●●

●●●

●●

●

●

●

●

●

●

●●●

●

●

●

●●●

●
●

●

●

●

●●●

●●●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●
●

●●●●●●

●

●

●

●

●

●●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●●

●

●

●

●

●

●●●

●

●

●

●●

●

●

●

●

●

●●

●
●

●

●●●

●

●●

●

●●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●●●

●

●

●
●

●

●
●●●●
●
●●
●
●

●

●●●●

●

●●

●●

●

●

●

●

●●

●
●

●

●

●

●

●

●●●

●
●●●

●

●

●
●

●

●
●●●
●
●●
●

●

●●●●
●●

●
●

●●

●

●●
●●

●

●
●
●●●
●●
●
●

●●

●
●●●●●

●●

●●

●
●●

●●●

●
●
●●●
●
●

●

●
●

●

●●
●
●●

●
●
●

●●●●

●

●
●●
●

●

●

●
●

●

●

●

●
●●
●
●

●
●●
●●●

●

●
●●●

●

●●

●

●●●
●●●

●

●
●

●

●
●

●

●
●●

●

●
●

●●
●●●●

●●
●

●●●
●

●

●

●●

●

●
●

●
●●●●

●

●●●
●
●

●

●●●

●●

●
●

●●

●

●

●●

●

●●

●

●

●

●

●

●

●

●●●●
●●●●●

●

●

●●

●
●

●
●●

●

●●

●

●

●

●

●

●●

●

●●

●

●●

●

●●

●

●

●

●

●●●

●

●
●
●

●

●
●●

●
●

●

●

●

●

●
●

●

●●

●

●
●●

●

●
●●

●

●

●

●●●●
●

●

●

●

●

●

●●

●●

●

●

●

●

●●

●●●
●●

●
●

●

●
●●●
●

●●

●

●●●

●

●

●

●

●

●

●●●

●●

●
●
●

●

●

●●●

●

●

●

●

●

●●●●●●●

●
●●

●

●

●

●

●

●●●
●
●●
●
●
●
●●
●

●

●

●●●●●●●
●
●

●

●

●
●

●●●●
●●

●

●

●

●

●

●●

●

●●

●

●
●

●●

●●

●
●

●

●●
●●

●

●

●
●●●●●
●
●●●

●●

●

●

●●
●●●●●
●

●

●

●●
●
●

●

●●

●

●
●
●
●
●

●

●

●

●
●

●

●
●●●●

●
●●
●
●

●

●

●

●

●●●●

●

●●

●●

●●●●
●
●●
●
●
●
●●

●

●●
●●
●●●●●

●

●
●

●

●

●

●●

●

●
●●
●●●

●

●●
●

●

●●
●
●●
●●●
●
●●●

●

●●●●●
●●

●

●
●

●

●

●

●●
●
●●●
●

●

●●

●

●
●

●

●

●

●

●

●●
●
●●

●

●

●

●

●
●

●
●●
●
●●●

●●

●
●●
●
●
●
●●
●

●●●

●
●

●●

●●

●

●●

●●

●

●

●●
●

●

●

●
●
●
●

●

●

●

●

●
●●

●

●●●●●●●
●
●●●
●

●

●
●
●●

●

●

●

●

●

●
●
●●●●
●

●

●
●●
●

●

●

●●●●

●

●

●

●●●
●●●●
●

●

●●
●
●
●●

●
●

●

●●●●●●●

●
●

●●●●●●●●●

●

●

●

●

●●●
●●●●
●●●
●
●
●

●

●●

●

●
●
●

●

●

●●●
●●
●
●●

●

●

●

●
●
●●●
●
●●
●
●●
●●●

●

●

●●●

●

●●
●●●

●

●

●

●●

●

●
●●

●

●●
●

●

●●●
●
●
●●
●●●●
●

●

●●
●

●●
●●●
●

●●●
●●●

●

●●●
●
●●●
●●

●

●●●
●
●
●
●●●●

●

●●●
●●●●
●
●●●
●
●●●
●●●●

●

●
●
●
●
●●
●

●●

●

●●●●●●

●

●

●
●
●
●●
●●
●●●
●●●
●

●

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

●

●
●●
●
●

●

●
●

●●
●●●
●●
●
●●●

●

●
●●

●

●
●●●●●●
●

●

●●

●

●●●
●
●●

●

●
●●
●
●
●

●

●
●
●●

●
●

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

●

●

●

●

●●●

●

●

●●●
●
●

●

●

●●●●

●

●●●●

●

●

●

●●
●●●●●
●
●●
●
●●●●●●
●
●

●

●●
●●
●●

●

●●●
●

●

●

●●
●
●●
●●

●

●●

●
●

●
●
●
●

●

●●●

●

●

●
●

●

●●●●

●●

●

●

●

●

●●●●●
●●

●

●

●●
●●●●

●

●
●
●●
●●●●
●●
●

●

●

●●●●

●

●●●

●

●●●●●●●●●
●
●●●
●
●
●●●

●

●●●●●●
●●●●
●

●●●
●

●

●●
●

●

●●●●●●●●●

●

●●●●
●
●●●●

●

●●●●●●
●●
●
●
●●
●●●●
●●●●●●●
●

●

●●
●
●●●●●●●●
●●
●●●
●
●
●●

●

●
●●

●●

●

●

●●
●●●●●●●●

●

●
●

●

●●●●

●

●

●

●

●●●
●●
●●●
●
●●
●

●

●●●●

●●

●
●●●

●

●●

●

●●●●
●●
●
●
●

●

●●●●●●●●●●●●

●

●●●

●

●●●●●●

●

●

●

●
●

●

●

●

●

●●

●●

●
●●●

●

●

●
●●
●

●

●

●
●●●●
●

●

●

●

●

●

●
●
●●

●

●

●

●
●
●●
●

●
●

●●

●

●

●
●

●

●
●

●

●
●

●

●●

●

●
●
●

●

●

●●
●

●

●

●●
●

●

●●

●
●

●
●●●
●●

●

●

●
●

●●●●

●

●●
●●

●

●
●●
●●
●
●

●●

●

●
●

●
●
●

●
●

●

●

●

●●●

●

●

●

●

●

●

●

●

●●●

●
●●●●●●●●●

●

●●

●

●

●
●

●

●
●
●●
●●●

●

●
●●
●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●●
●●●●●●●
●●●
●●
●
●
●●●●
●●●●●

●

●●

●

●●●

●

●●

●

●●
●
●
●
●
●
●

●

●●
●
●●●●●

●●●
●
●●

●

●●

●

●

●●

●

●

●

●●
●
●

●●●
●●
●●
●
●
●●●●

●

●

●●
●●

●●

●●
●
●
●●
●
●
●

●

●

●●

●

●●●●
●
●●

●

●
●●
●
●
●●
●

●

●●

●

●

●

●●
●●
●●●

●

●●
●
●
●●●
●●
●
●

●●

●

●
●
●

●

●
●
●
●
●

●

●●●
●
●
●
●
●
●●●

●

●●●
●●●
●

●

●●●●
●●
●●●●●
●●

●

●●

●●

●

●

●

●

●●
●
●●

●

●
●

●

●
●
●●●

●●

●●

●

●●●
●●●●●●●●●
●
●●
●
●
●
●

●

●

●

●

●

●
●
●

●

●

●

●
●●●●

●

●
●

●

●

●

●

●●●
●●●
●●

●

●

●

●

●●

●

●

●

●●

●●

●●

●
●
●

●●

●●

●

●
●●

●

●

●●
●

●

●
●●

●

●

●

●

●

●●

●

●
●●

●

●
●
●●

●
●

●

●

●

●●

●

●
●
●●●
●

●●●

●

●

●

●
●●
●

●

●

●

●

●●●

●

●

●

●

●

●●

●

●

●

●●

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

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

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

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

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

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

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

●

●

●

●

●●●●●●
●
●●
●
●●●●●●●●●●●●●●●●

●
●
●
●●
●●
●●●●
●

●
●
●
●
●
●●

● ●●●● ●●●
●

●
●

●
●●●●●●

●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

rs12504795

0.2

0.4

0.6

0.8

r2

SLC2A9

WDR1

MIR3138

ZNF518B

CLNK

10 10.2 10.4 10.6 10.8
Position on chr4 (Mb)

4 GWAS hits
omitted

Uric acid levels Myopia (pathological)

Vitiligo

Alzheimer's disease Bone mineral density



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)

●
● ●

●
● ●

● ●

●
● ●

● ●

●

●
●●

●

●
●●

●●

●●
●●

●●

●●
●●
●●●
●●

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

●

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

●

●●●
●●

●

●●
●

●

●●
●●

●
●●
●●
●●
●●
●
●

●
●●
●●●
●
●
●
●●●
●●●

●●●

●●●●●●●
●
●●
●
●●●●
●

●
●

●

●

●

●●●

●

●●
●
●
●

●

●
●

●

●
●

●

●

●

●●
●
●●●●

●●

●●

●

●●●

●

●
●
●●●

●

●
●
●
●
●

●
●

●

●
●●●●
●
●●●●●
●

●

●●

●

●●

●

●
●
●
●

●

●●●●●●●
●●●●●
●
●
●●●

●

●

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

●

●
●●●●●
●●●●●●

●

●

●
●

●
●
●
●

●

●

●●
●●●

●●●
●
●●
●●●

●

●

●●

●

●●

●

●

●

●

●

●

●

●●●●

●●●●●
●●

●

●●
●●●●

●

●
●

●
●

●●●

●

●

●●

●

●

●

●
●

●

●

●●

●●●
●●
●

●

●●

●
●●
●

●

●●●
●
●
●●●●●●●●●●

●

●●●●●
●
●●
●●●

●
●●
●●

●
●●●

●

●
●

●

●

●●

●

●●●
●

●●
●

●
●

●

●

●●
●●
●

●

●

●
●

●

●●
●

●

●●●●

●

●

●
●

●

●

●●●●●

●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●
●●
●●
●

●

●●

●●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●
●

●

●

●●

●

●

●

●

●

●

●
●
●●
●

●

●●
●

●●

●

●●●●

●

●●●

●●

●

●

●

●

●●●●

●

●●●●●●●

●
●

●●
●
●●

●

●

●

●●●
●
●
●●

●

●

●

●●●

●
●●●●●

●

●●●●●
●●

●

●
●●●
●

●

●
●●
●

●

●

●

●
●●●

●

●

●

●

●
●
●

●

●●

●

●

●

●●

●
●
●●●

●

●

●

●●
●
●

●

●

●●

●

●
●●

●

●

●●●●

●●

●●●●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●●
●
●●

●

●

●●●

●
●
●●●
●●●●●

●

●
●●●●●●

●

●

●

●●●●●●●

●

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

●

●●●●●

●

●
●●
●●
●

●●●
●

●●●●●●●●

●

●
●

●●●
●●

●●●

●

●●●●●

●

●●●●●●●●●●●

●

●●●
●

●●

●
●
●

●
●
●

●●●

●

●●
●
●●
●●
●
●

●
●●

●

●

●

●●●●●

●

●●●●●

●
●

●●●●●●●

●

●●●
●
●●●

●●

●●●●●
●

●

●●●
●

●●●
●
●●
●●●
●
●●●
●
●

●

●

●
●

●

●●●

●

●

●●

●
●
●●

●

●

●

●

●

●

●●

●
●
●●●

●

●●

●●●

●
●
●●

●

●●

●

●

●

●

●
●

●

●
●

●●●
●
●●
●

●

●

●
●
●
●
●
●

●●

●

●●●●

●

●●

●●

●
●●●●●●●

●

●

●

●
●

●

●●
●

●

●●

●

●●●●●●●

●
●
●

●●

●

●

●

●●

●●

●●●●●

●

●●●

●
●

●●●●●●●
●

●●

●

●

●

●●

●

●

●

●●●
●
●●

●

●

●
●
●
●

●●

●●●
●
●

●

●
●●
●

●

●●●●

●●

●
●
●

●
●
●

●

●

●●
●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●

●
●

●●

●
●

●●

●
●
●

●

●

●
●●●●
●
●
●

●

●

●
●

●●

●

●

●

●

●●

●
●
●●

●

●●●

●

●●●

●

●●

●●
●●●

●

●

●●●

●
●
●●
●

●

●

●●
●
●●

●
●

●

●

●
●

●

●●

●

●●
●

●

●●

●

●●

●
●

●

●

●

●
●
●
●

●

●

●

●

●●

●
●
●

●

●●
●●
●

●

●
●●
●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●●
●
●
●

●
●

●

●

●

●

●

●●●

●

●●●
●●

●

●
●●

●

●

●

●●

●

●●●

●
●

●

●

●

●●

●●

●●

●
●

●

●●
●
●●
●

●

●

●
●

●●
●●●
●

●

●
●●
●

●

●

●

●●
●

●●
●
●●●●

●

●
●
●●

●

●
●

●

●●
●●
●
●●
●
●●

●

●●

●●●●

●

●●●●●

●●

●●

●

●
●

●

●

●

●●

●

●●

●●
●
●●

●

●

●●●

●●
●
●

●

●●

●●

●

●●●

●

●●●●
●●●●●
●●●●●●●
●

●

●

●

●

●
●
●
●●

●
●

●

●

●●
●

●

●●

●

●

●

●●●●

●

●
●
●
●

●

●

●

●

●

●

●

●

●
●

●●
●●●

●

●●●

●

●●

●

●

●●

●

●●
●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●●●●●
●
●
●●
●●●●
●●
●

●

●
●
●

●●

●

●●●
●

●

●
●
●
●

●●●●●●

●

●

●●
●

●

●●

●

●

●
●

●

●●●

●●●●●

●

●●

●●

●

●●
●●●
●

●
●
●●
●
●●

●

●

●

●

●
●
●●
●

●
●

●

●●

●

●
●
●

●

●

●

●

●

●

●

●
●
●

●
●

●●

●●●●●●

●

●●●●

●●

●●●
●

●●

●

●

●
●

●

●

●

●

●

●
●●

●

●

●

●
●

●

●●

●
●

●
●●

●
●

●

●●
●
●
●

●

●
●●
●●●
●
●

●●
●
●

●●

●●

●

●

●●●●●
●

●

●
●●●●

●

●●
●
●
●
●●

●

●●●
●●●
●●●

●
●●

●●

●

●●●

●

●
●
●●●●●●
●●
●●●
●●●●●
●
●●●
●●

●

●
●
●●●
●●
●●
●
●●●●●●●●●
●●
●

●

●●●
●

●●

●

●●

●

●
●●
●
●●●●●
●
●
●

●●

●

●●●
●
●●●●●
●●●

●

●
●●
●
●●●
●●●●
●

●
●●
●
●
●●
●
●●●●●●

●

●
●

●

●

●●●●●●

●

●

●●●●

●

●

●

●

●●●
●●●●●●●●

●

●●●

●

●●

●

●

●

●
●●●●●

●

●
●
●●

●●●●●
●●

●

●

●

●●●●
●
●
●●●
●●
●●
●●●●●
●●
●
●●
●

●●
●
●●
●
●
●●

●

●

●●●●
●●●
●
●●●
●

●

●
●●
●●●●
●
●
●

●

●
●●
●●
●
●●●●

●
●●

●

●

●

●

●

●
●

●

●●●
●●●

●

●●●
●

●

●
●
●●●●●●

●

●●●●●●
●
●
●

●

●
●●●
●●●
●●
●●●●
●●

●

●●●
●

●

●●●
●●
●●
●

●●●●
●
●
●●●
●

●●●●●
●●●●●●●●●●●
●●
●
●●●●
●
●

●
●
●
●●●●
●
●
●●●
●
●
●
●●
●●

●●

●
●●●

●

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

●

●●●●
●●

●

●●●●●●

●

●●
●
●●●●●●●

●
●●●●●●
●
●●●●●●●●
●●
●●●●
●●●

●

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

●

●●

●

●●●
●
●●●
●

●●
●
●

●

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

●

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

●

●●
●
●●●

●

●

●
●
●●●
●●●●●●●●●●

●

●●●●●

●

●●●●
●
●
●
●

●
●
●
●●●
●
●●

●

●

●
●●
●
●●
●
●
●●●

●

●●
●
●
●●●

●●

●●

●
●

●●

●●●

●●

●

●●●
●●
●
●●●●●●●
●●
●
●●
●
●●●●●●●●●●

●

●●
●
●●
●●●●
●

●●●
●●

●●

●●

●

●●
●●
●

●
●
●●

●●●●●
●
●●●
●
●
●●
●●
●

●

●
●

●
●●●
●●●●

●●

●●●●
●

●●●●
●
●●
●
●●
●●
●

●

●●
●

●

●

●●
●●
●
●

●●
●
●

●

●●
●
●●●●
●

●●

●

●
●●●
●●

●

●●●●
●
●●●●●●●
●●
●
●●●
●

●

●●●
●

●

●
●

●
●●●●
●
●●
●
●
●
●
●
●●●●●●

●
●

●

●●

●
●
●

●
●●

●●

●

●
●
●●
●
●

●

●●●●●

●

●
●●
●●
●
●
●●●
●

●
●

●●
●

●

●

●

●

●●
●

●
●●
●

●

●
●

●

●●●●●

●

●
●

●

●●
●●
●

●
●●●
●

●

●●●●●●●
●
●●●●

●
●

●●●
●

●

●●

●

●
●
●●
●●●
●●●
●
●
●
●●●

●

●●●●

●

●●
●
●●●●

●

●
●

● ●●●●●●●●●●
●●●●●●●●●●●●

●●●●

●

●●●●●●●●
●
●●●●●●
●●●
●
●
●●

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

●●
●
●●
●
●
●

●●●
●

●
●
●

●●●●●●
●
●
●
●●
●
●●●●●●
●

●●●●
●
●●●●●

●

●●●●●●●●●●

●

●

●

●●●
●

●
●
●
●
●

●
●
●
●

●

●
●

●

●

●
●

●
●
●●●

●

●

●
●
●
●

●
●●
●
●

●
●
●●
●
●●

●

●●●
●●●
●
●
●

●

●

●●●

●

●

●
rs11940694

0.2

0.4

0.6

0.8

r2

FAM114A1

TMEM156

KLHL5 WDR19

RFC1

KLB

MIR5591

RPL9

LIAS

LOC401127

UGDH

UGDH−AS1

SMIM14

UBE2K PDS5A

39 39.2 39.4 39.6 39.8
Position on chr4 (Mb)

Asthma (childhood onset)



0

5

10

15

−
lo

g 1
0(

p−
va

lu
e)

0

20

40

60

80

100
R

ecom
bination rate (cM

/M
b)

●

●

●

●

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

●●

●

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

●

●●●●●

●

●
●
●●●●●
●
●●●

●

●●●●
●
●●●●●●●
●●
●
●
●●●●

●

●●
●
●
●
●
●
●
●●

●

●
●

●●

●
●●
●●
●
●
●●●

●

●●●
●

●●

●●
●
●
●
●
●●
●
●
●●
●●
●
●●
●●●

●●
●●●●

●

●●

●

●●●●

●

●
●

●

●●●
●●

●●●●●●

●

●●

●●

●●●

●

●

●
●
●●

●●●

●

●

●

●

●●●

●

●●
●

●

●
●●●●

●●
●
●

●
●
●

●●●
●
●
●
●
●
●
●

●

●

●

●
●●●●●
●
●
●

●

●

●

●●

●

●

●

●

●●

●●●

●

●●

●
●

●●

●

●●●●●●
●
●●●

●

●

●●
●
●●

●

●

●

●●
●
●

●

●●●
●
●●●●●●●●

●●

●

●

●
●
●

●
●
●
●
●●
●●

●●●

●

●●●

●

●

●

●●●
●
●●
●
●●
●●●

●

●●
●
●●

●

●
●
●●
●
●●
●●●
●
●
●●

●●●●
●
●

●

●
●●
●

●

●●
●●

●●●●
●

●

●
●●

●●●●●●●
●●
●
●

●

●
●●

●

●●●●
●
●●●
●
●
●

●

●●●●

●●

●●●●

●

●

●
●●●●
●●
●●●●●●●●●●●

●

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

●●
●

●●

●

●

●●

●
●
●

●

●

●●
●●●
●●
●

●

●

●●

●●

●

●
●●●

●

●

●●

●●
●
●

●

●

●●
●●

●

●
●

●

●

●

●

●
●
●●
●

●
●

●

●

●

●
●●●●

●

●●
●
●●●

●

●
●
●

●

●●●●●

●
●●●●
●●●

●

●
●
●
●●●●●
●

●●

●

●

●

●

●●●

●●
●
●●
●
●

●

●●

●

●●

●

●

●
●
●●●●●●

●

●●

●

●●

●

●●●●●●●●

●

●●

●

●

●●

●●●●●

●

●●

●

●

●●●

●

●

●●●●

●●

●●●
●

●

●

●
●

●●
●
●

●
●

●●●

●●

●

●●●

●

●
●●●●●

●

●●●●●

●
●●●

●

●●
●●●●

●

●
●
●

●●

●

●●

●

●

●

●●

●●

●●●●

●●

●
●
●●●●●

●●
●

●

●●●
●●
●

●●

●●
●

●

●●

●●
●
●●

●

●●●●
●
●
●
●

●
●●

●●

●

●●

●
●●

●

●
●

●●●

●

●

●

●●

●

●●
●

●

●
●
●●●●
●●

●

●
●●●●●●●●

●●

●●
●

●●●●●●●

●

●

●

●●

●●

●●

●●
●
●

●

●
●
●●

●

●
●
●●●
●●●●●
●●●●●●

●

●●
●●●●●●
●

●●

●

●●●●

●

●

●

●

●●●

●
●

●
●●●
●
●
●

●●

●●

●

●
●
●

●●

●

●
●●●●●●●●
●

●

●

●

●●●●●
●

●●
●
●

●

●●
●
●
●●
●●
●

●●

●●●
●●

●

●

●

●

●

●
●
●
●
●
●●
●●●●
●●●

●
●
●●

●

●

●

●
●

●
●

●

●

●●●●●●●●●●
●●●●●●●●●

●

●●
●
●

●
●
●

●●

●

●●●

●
●
●
●●
●
●●●●

●●●

●

●●●●
●

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

●

●
●●
●●●●●
●
●
●●
●●
●
●

●

●
●●●●●●
●●●●
●

●●
●●●
●●●●●●●●●
●●●●●●●●●●●

●
●●●●●●
●

●●●
●
●●

●
●
●

●●●
●

●●●

●

●●●

●

●

●

●

●●
●●
●

●●●

●●●●
●
●●●●●●

●

●

●●

●

●

●

●●

●
●●
●●●●●●

●

●●
●●

●

●

●

●●
●
●●
●●●

●

●●
●●
●

●
●●●●●●
●●
●
●●
●●●●●

●

●

●
●

●

●

●●●●
●
●●●
●
●
●
●●

●

●
●●
●
●
●●
●
●●●●●
●

●●
●●
●●
●
●●

●

●●●
●

●

●

●
●
●
●
●

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

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

●
●●●
●
●
●

●●

●

●

●

●
●
●

●

●●●
●
●●●●●

●●●

●●●

●

●

●

●●●●
●

●
●●●●
●●

●
●●●●●●

●●
●

●●●●
●

●

●●

●

●

●

●

●

●

●

●

●●

●

●●
●

●

●

●

●

●

●●
●

●

●

●
●

●●

●

●

●●●

●
●

●

●
●

●●●●

●●●●●
●
●
●●

●

●●

●●

●

●

●
●

●

●●●

●

●

●

●●●●●

●

●

●

●

●●

●●●

●

●

●●●●●●●●●●
●

●

●
●
●●●●
●
●
●
●●
●
●

●

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

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

●

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

●

●●●●●

●

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

●

●●●●●

●

●●●●●●●
●●

●

●

●

●
●
●●●
●●
●●●●

●
●●●

●

●●●
●●
●

●●
●
●●●●
●●●●●
●
●
●
●●

●

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

●●

●●●
●●●●
●
●●
●
●●
●●

●

●

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

●●●
●●●●●
●
●●●●
●●●●●●●●●
●

●

●●●●
●●●●

●●

●●●
●●
●
●
●
●●●●
●
●●

●

●
●●●●
●●
●●●●
●
●
●
●
●●●

●

●●●●●
●
●●●●●

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

●

●●

●
●
●

●
●
●

●

●●●●●●●●
●●
●●●●●
●
●●●

●

●●
●
●
●●

●
●●
●
●●●●●
●●
●●●
●
●
●●
●●
●
●

●

●●●

●

●●●●●

●

●●●●●
●●
●

●

●●●●●
●
●●

●
●●
●●
●
●

●●

●
●
●
●●●
●
●
●
●●●

●

●●

●

●

●

●
●
●
●●●●
●
●●
●●●●
●●
●●
●

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

●
●●
●●
●
●
●●●●
●
●●
●●

●

●●

●
●
●

●●
●
●

●

●●

●●●●●
●
●
●●

●
●
●

●
●
●
●
●●●●

●
●
●
●●●
●●
●
●

●

●●
●●
●

●●
●
●
●
●
●
●
●

●

●●●

●
●
●
●
●●●●●●
●
●●●●●●
●
●

●●
●
●●
●
●

●

●

●
●

●
●●●●

●
●●●
●
●
●
●
●●●
●
●

●

●●
●
●
●●
●●●●

●
●●●●●●●
●
●
●●●●
●
●
●

●
●●●●

●
●
●●

●●●

●

●

●

●
●●●
●

●
●
●●

●

●

●
●
●●●

●

●●

●

●●
●
●
●●●●

●●

●
●

●
●
●●
●
●

●
●

●

●●●●
●

●

●
●
●

●●
●

●

●●●
●
●
●●●
●●●●●●
●
●
●

●

●●●●
●
●●

●●●●

●

●

●
●●

●

●●●●●●

●●●

●
●●

●

●●●●●●

●
●●●●
●
●
●●●
●

●

●●

●
●

●

●
●

●

●●●

●●
●
●
●●

●

●●●
●
●

●●●●●

●

●

●

●
●

●

●

●
●●
●
●●●●

●

●●
●
●●●●●●●

●

●

●

●

●●
●
●●
●
●
●
●●●●●
●
●●

●

●

●

●

●

●

●

●●
●

●

●●●●●●●

●

●●●
●

●

●●

●

●●●

●

●

●

●

●●

●●
●

●●

●●

●●●

●
●

●

●

●●

●●

●
●

●●

●

●●

●

●

●

●

●●
●●

●●

●
●●

●

●

●●●●●

●●
●●

●●●
●
●

●●●
●
●

●

●●●
●
●●●●
●
●

●●

●●

●●

●●●

●

●●
●
●●●●●

●
●●

●

●
●
●●●●

●

●

●●

●
●
●
●

●●

●

●●●●
●
●

●

●●

●●
●

●●

●

●

●

●

●

●

●

●●●●

●

●●
●●

●
●

●
●

●
●

●
●
●●

●●
●
●

●
●
●
●●
●
●●

●

●
●

●●●
●●
●
●●

●●
●
●●
●

●

●
●
●

●●●●●
●
●

●●

●
●
●
●●
●●

●
●
●●
●
●

●

●●●●●●●
●●
●
●

●

●
●●

●

●

●

●
●

●

●
●●
●

●

●
●●●●●

●

●●

●
●●●
●●
●

●●

●

●●

●
●●●

●
●●●

●●

●

●

●●
●●

●

●

●●

●

●●●

●●

●

●
●●
●

●

●

●

●
●●●●●

●

●●●
●

●

●

●
●

●●●●
●
●●
●

●●

●

●

●●
●

●●●
rs10857147

0.2

0.4

0.6

0.8

r2

PCAT4 ANTXR2 PRDM8

FGF5

C4orf22

80.8 81 81.2 81.4 81.6
Position on chr4 (Mb)

4 GWAS hits
omitted

Urate levels Obesity−related traits

Diastolic blood pressure

Systolic blood pressure



0

50

100

150

200

250

300
−

lo
g 1

0(
p−

va
lu

e)

0

20

40

60

80

100
R

ecom
bination rate (cM

/M
b)

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

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

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

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

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

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

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

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

●

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

●

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

●

●●●●●●●●●●●●●●

●
●●●●●●●●●

●
●●
●
●

●

●

●
●●●●●●●●

●
●●●

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

●

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

●

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

●

●●●●●●●●●●●●●●●●●●
●

●●●●
●
●
●●
●
●
●●●
●
●●●●●●

●

●●●●●●●●
●

●●

●
●●●
●●
●●●●

●
●
●
●
●
●
●●●
●●●●
●
●●●●●

●

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

●
●●●
●●
●
●
●●
●●

●●●

●
●●
●
●

●
●●
●●
●
●
●
●

●

●●
●●
●

●

●●●●●●●
●
●

●●

●
●●●●●
●●●●●●●●●●●●
●●●●

●

●●●●●
●●●●●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●

●

●
●
●

●

●●●●●●●●●
●●
●
●●●

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

●●●●
●●
●●●●●

●

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

●●●●●●●
●●
●

●
●●
●
●●●

●

●
●●
●

●

●
●●
●

●

●
●●●●●●●
●●

●
●

●●
●
●
●●
●●
●●

●

●
●●
●
●
●

●

●
●●

●●

●
●
●
●●
●●

●
●●

●

●●

●

●
●●●●●●●●
●●
●
●
●

●

●●●●●●

●

●●●
●●●

●

●●●●●●●●●●●

●

●●●●●
●

●

●

●●

●

●●●

●●

●
●

●

●●●●

●

●●●●●

●

●
●●
●●

●

●●●●

●

●●●●●
●●●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●●●

●●

●

●●●●

●

●●●●

●

●●

●

●●

●

●

●

●

●
●
●

●

●●●

●
●●●●●●

●

●●●

●

●

●

●●●●●
●
●
●●●
●●●●●●

●

●

●

●●

●

●●●●●●●

●

●

●

●●●●●

●

●●●●

●

●●●●

●

●

●

●

●

●●●●●

●●

●●●

●

●●●

●

●●●●●●

●

●●●●

●
●●●●

●●
●

●

●

●●●●●●

●

●●

●

●

●●●●●

●

●

●

●

●●

●

●
●
●●●●

●

●●●●

●●●

●

●

●

●●●

●

●●●

●

●

●

●

●

●

●

●

●●

●●●●

●

●

●

●●

●●
●
●

●

●

●

●

●
●
●
●

●

●

●
●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●●●●
●

● ●

●

● ● ●
●

●

●● ● ● ●
rs116183010

0.2

0.4

0.6

0.8

r2

AFF1 KLHL8 MIR5705

HSD17B13

HSD17B11

NUDT9

SPARCL1

DSPP

DMP1

IBSP

MEPE

SPP1

PKD2

88 88.2 88.4 88.6 88.8
Position on chr4 (Mb)

7 GWAS hits
omitted
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Triglycerides
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Renal function−related tr

Bone mineral density

HIV−1 viral setpoint
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14 GWAS hits
omitted

Gout

Urate levels

Dental caries

Bipolar disorder

Metabolite levels

Pulmonary function decline
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72 72.2 72.4 72.6 72.8
Position on chr5 (Mb)

Urate levels

Crohn's disease

Renal function−related traits (BUN)
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LOC202181

FAM153A

176.4 176.6 176.8 177 177.2
Position on chr5 (Mb)

15 GWAS hits
omitted

Calcium levels

Migraine without aura

Circulating vasoactive peptide levels 

Obesity−related traits
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omitted

Schizophrenia, schizoaffective disorder or bipolar disorder

Pubertal anthropometrics

Schizophrenia Cardiac Troponin−T levels

Schizophrenia



0

5

10

15
−

lo
g 1

0(
p−

va
lu

e)

0

20

40

60

80

100
R

ecom
bination rate (cM

/M
b)

● ● ● ●
●

●●●
●
●●●●
●
●

●
●
●

●●
●●●
●
●
●●

●
●●●
●●
●
●

●●●
●
●●●●●●●●●

●

●●●

●

●
●
●●●

●

●●

●

●●●●

●
●●●●●●●●●●●●●●●●●●●●●●●
●
●●

●●
●
●●●●●●
●●●●
●

●
●●

●●

●

●●
●●
●
●
●
●●
●●
●●

●

●

●
●●

●

●●●●●

●

●

●●

●●●●●●●●●●●●●
●
●●●
●
●●●●●●●●
●
●
●

●●●●
●
●
●
●●
●
●●●●

●

●●●

●

●●●●●●●●●●
●

●●
●
●
●●●

●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●
●
●

●●

●●●●●●

●

●●●●●●●●●●
●
●●●●●

●

●
●●●●●●●●
●
●●●
●
●●●●●●●●●●
●

●●

●

●●●●●●●
●
●●●●●●●●●●●●●
●
●

●

●

●●

●
●●●

●

●●●●●

●

●●●●●●●●●●●●

●
●

●●●●●
●
●

●●●●●

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

●

●●●●●

●

●
●
●●
●●
●
●
●

●

●●●

●

●●●●●

●

●●●●●●●●
●
●●●●●●
●
●

●

●

●

●●●●●●

●

●
●
●●●●●●●●●●●●

●

●●●●●●●●●
●●
●●●●●●●
●
●
●●●●●●●
●●●

●

●

●

●●●●●●●●
●

●

●

●●●

●●

●●●●●●
●
●
●
●

●

●●●

●●

●●●●●
●

●●●●●●

●

●●
●
●●

●

●

●●●

●●●●●●●
●

●

●●
●

●●
●
●●●●

●
●●
●
●
●●●●●
●
●

●
●

●●●●●●●●

●
●
●
●
●●

●●

●

●●
●●
●

●

●

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

●

●●●
●●●●●●

●
●●
●
●●
●
●

●●●●●
●●●●
●●●●●
●●●●
●
●●●●●●●●
●
●

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

●
●●
●
●●
●

●
●
●●
●●
●

●

●●●

●
●●
●●●●●●
●
●●●●
●
●

●●
●

●

●
●
●●
●
●●
●
●●
●
●

●

●
●●●
●

●
●●●

●
●●
●

●
●
●

●●●●

●

●

●

●

●
●

●●

●●

●

●
●
●
●●

●

●●●
●
●
●
●

●

●

●●●

●●
●
●

●●
●

●
●
●●
●

●●

●

●
●●

●
●●
●
●●●●
●●
●

●
●

●

●
●
●●
●

●

●●
●
●

●

●
●

●

●
●

●
●
●●
●●
●●●●●●●●●●
●●

●

●●
●●
●●●●●
●●
●
●
●
●
●●
●

●

●●●
●●●●●●
●

●

●●●
●●

●

●
●
●●●●●
●
●

●

●●
●
●
●

●

●

●

●

●

●

●

●

●
●●
●●●●●

●
●

●●

●

●
●
●●●
●
●●
●

●

●●●●●●
●
●●
●
●●

●

●●●●
●
●●●●●●●

●

●●●

●

●●●●●●

●●

●

●●

●
●

●

●
●●●●
●

●●

●

●
●●●●

●

●
●
●●●●
●
●

●●●
●
●●●●●●

●
●●●●●●●●
●
●●
●
●●●●
●
●●
●●●●

●

●

●●
●●
●●●●●●
●●
●
●

●

●
●

●

●●
●
●●●●●●
●
●●●●
●●●
●
●●
●
●

●●●
●●●●●
●
●●
●
●●●●

●

●
●●
●

●●●
●
●●

●

●
●
●●

●●●
●
●●

●

●
●●●●●

●

●

●

●

●●●
●
●

●
●
●

●●●
●
●
●

●●

●●●●●●●●●●●

●

●●●●

●●

●
●●
●

●

●●●●●●●●
●●●

●
●
●●

●●
●●
●●
●
●
●●●

●

●
●●●●●
●

●
●●
●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●●●●●
●●●●

●
●

●●

●

●
●●
●

●
●●

●
●

●

●

●

●●

●

●●

●

●●

●

●
●
●
●

●●

●●●●●●

●

●

●●●

●

●

●●●

●

●
●
●●

●●●●

●

●
●

●

●

●●

●

●

●

●

●

●●●●●

●

●
●

●●
●
●
●
●●

●

●

●

●

●●

●
●●
●

●

●●

●

●●

●●

●

●
●

●●

●●●●

●

●

●●

●●
●
●●
●●●

●●

●

●
●

●●●

●●●
●

●●●

●

●

●
●●●

●

●●●●

●

●

●●●

●
●
●

●●

●
●
●●●
●

●

●

●●
●●

●●
●●

●●●●

●
●●

●

●

●●●●

●

●●
●●

●
●

●●

●

●●●

●
●

●●●●

●●

●

●

●

●

●

●●●
●●
●

●

●●●●●

●
●

●

●

●●

●
●

●●●

●

●
●

●

●

●

●
●
●
●
●●

●
●
●

●

●
●
●●
●

●

●

●

●●
●
●

●

●
●

●

●
●
●
●●

●

●

●

●

●●

●
●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●●●●●●
●
●
●
●

●●●●
●●
●●●
●
●
●
●

●

●●
●
●

●●

●
●●●

●

●
●
●

●●●

●

●

●
●
●

●
●●
●
●●

●

●
●

●
●

●

●

●

●●
●
●●

●

●
●●●
●
●

●●
●

●●●
●●
●

●

●

●

●●

●●
●
●●●
●●●
●

●●

●
●
●
●
●●●●●

●●●
●
●

●
●●●
●
●●
●

●

●●

●
●●
●●

●

●●

●
●
●
●

●
●●

●●
●●●●

●

●●●●●●●
●●●
●
●●
●
●
●●●
●
●

●
●
●●●●
●
●

●●●
●
●●●●●
●

●●●

●●
●
●

●

●

●
●
●
●
●
●
●●

●●●●●

●
●●●
●●

●

●
●

●
●
●

●
●
●
●

●

●
●●
●

●

●●

●
●
●
●●●
●

●
●

●

●●

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

●

●
●
●
●
●

●●
●
●
●

●
●●●●

●

●
●
●●

●●●
●●

●●

●

●●

●●

●●

●
●
●●
●●

●●●
●

●

●

●●

●

●

●●

●●●●

●
●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●●●●

●

●●

●

●●
●
●

●

●

●

●
●
●●
●
●
●
●
●

●●

●●

●

●●

●

●●
●
●

●●
●

●
●
●●
●
●●
●
●
●●●
●

●

●

●
●

●
●
●●●
●●
●●
●
●
●●●●●●●

●
●
●●

●

●

●

●●●
●
●

●

●●●●●
●
●
●
●
●●●●●●●●●

●

●
●
●

●

●●●●●●●●

●

●

●

●

●
●
●●●

●

●
●●●
●

●

●
●●
●●●●

●
●●

●
●●●
●●
●●●

●

●●
●

●

●
●

●

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

●
●
●●●●●
●
●●●
●●●●●●●
●
●●●●●●●

●●
●
●
●●
●

●●

●
●●
●●
●

●
●
●
●●

●●
●

●
●●

●

●
●●●●●

●

●
●

●

●

●
●

●●
●●

●

●●
●

●

●
●●●
●
●
●
●●
●
●●
●

●●●

●

●●●
●●

●
●

●
●●
●

●
●
●
●●●●●
●

●

●
●●●
●●●
●●●
●

●

●●●

●●

●●●●●

●

●●
●●
●●

●●●●●●●●●●●●
●
●
●
●●●
●
●

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

●

●●●●●
●●●●●
●●
●
●
●
●
●●
●
●●●
●
●

●●●●●●
●●●
●●
●

●●●
●
●●●●

●
●●
●●●

●
●●●●●●●●●●●●●●
●●●

●

●●●●

●

●●
●
●●●

●
●●●

●

●●●●●
●
●
●
●●●●
●
●●●

●

●●

●

●
●●

●●●●●●●●
●
●●

●
●●●●●
●
●●●●●

●●

●●●●●

●

●●●●

●●

●●

●

●●●●
●●
●●
●●●●

●

●

●

●●●●

●

●

●

●
●
●●
●

●

●

●●
●●●●
●
●●●

●
●
●
●

●

●●

●

●

●

●●●

●●●

●●●
●●●
●

●●●●●●

●

●●
●●

●

●

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

●●●●
●●●
●●●●●●●●●●
●
●●

●

●●●
●
●●●●●●●●

●

●●●

●●
●●
●
●
●●

●●
●
●●●●●●●●●

●●

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

●

●●●●●●●●
●
●●●●●●
●
●
●
●●●●●●

●

●
●
●●
●
●●●●●●
●
●

●
●
●

●●

●●
●●

●

●●●●

●

●●●
●●●●●●●●●●●●
●
●●●
●●●●

●
●●

●
●●●●●●
●
●●●●●
●●●●●●
●
●●●●●●●
●
●

●
●
●●
●
●●●●●●●●●●●●●●
●●
●●
●

●●●●●
●●
●
●
●●●
●●●●●●●●●

●

●●
●

●

●

●

●
●
●●●●●
●●
●●●●●
●
●●●

●

●●
●
●●●●●

●

●●
●

●

●

●

●●
●
●●●●●●●●●
●●●●●●●●●●
●
●

●

●●●

●

●
●

●

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

●
●
●
●●

●
●
●

●

●●

●

●●
●●
●

●

●
●●●

●

●
●
●
●

●●●●

●●
●

●

●
●
●

●●
●

●
●
●●●●●

●

●
●
●●●●●

●
● ●●●

●●●●●●●●●●●●
●●●●●●●●●●●●

●●●
●
●●●
●●
●●●●●
●
●●●●●●●●●●●●●●●

●●●●
●
●●●

●

●●●

●
●●●●●●●●●●●●●●●●●●

●

●●●●

●

●●●●

●

●

●

●

●

●

●

●

●●●

●

●

●

●●●●●●●●●●

●
●●●

●

●●

●

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

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

●
●●●

●

●

●●

●●

●
●●●●

●

●●●●●●

●

●●
●

●

●●
● ●

●●

●
●●●●

●

●

●●●●●●
●
●
●●●●●●●●

●

●●
●
●●●
●●

●

●

●●

●●

●●

●

●●●●
●●
●●
●
●

●

●

●●

●

●●
●
●●●

●

●
●●

●●
●

●●●●
●
●
●●
●●
●

●
●
●
●
●

●
●

●

●●●
●

●
●●

●●●●●●●●●●●●●●●●●●●
●

●
●●

●●●●

●●●
●

●

●
●● ●●●●●● ●●●

●
●

●●

●
●●●●

●

●●●●●●●●

●

● ●●●●●●
●

●●●●●●

●

●●●●
●
● ●●●●●●●●●

●

●●

●

●

●●●

●

●●

●●

●●●

●●●

●●●

●

●●

●

●●●●

●●

●

●●●●● ●●●●

●

● ●●

●●

●

●●

●

●

● ●●●●●
●●●●●● ●●●●●●●●●●●●● ●

●

●●●●●●

●●●●●

●

●●●●●

●

●●●

●●

●

●●

●

●●

●

●
●●●

●

●●●

●

●●

●●●●●
●●●●●●●●

●
●
●●
●
●●
●●
●
● ● ● ● ● ● ● ●●

●●●
●

●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●

●
rs7752448

0.2

0.4

0.6

0.8

r2

1 gene
omitted

HIST1H2AK

HIST1H2BN

HIST1H2AL

HIST1H1B

HIST1H3I

HIST1H4L

HIST1H3J

HIST1H2AM

HIST1H2BO

OR2B2

ZNF165

ZSCAN12P1

ZSCAN16−AS1

ZSCAN16

ZKSCAN8

ZNF192P1

TOB2P1

ZSCAN9

ZKSCAN4

NKAPL

ZSCAN26

PGBD1

ZSCAN31

ZKSCAN3

ZSCAN12

ZSCAN23

GPX6

GPX5

ZBED9

LINC00533

28 28.2 28.4 28.6 28.8
Position on chr6 (Mb)

Pubertal anthropometrics

Cardiac Troponin−T levels

Schizophrenia

Pulmonary function

Lung adenocarcinoma



0

2

4

6

8

10

12

14
−

lo
g 1

0(
p−

va
lu

e)

0

20

40

60

80

100
R

ecom
bination rate (cM

/M
b)

●
● ●

●

● ●
●

● ● ● ● ● ●●●●

●●

●
●
●
●

●
●
●●

●

●

●

●

●

●

●●

●

●●●

●

●●

●

●

●●

●

●

●

●●
●

●

●

●

●●

●

●
●
●●

●

●

●

●

●●●●

●
●●

●

●
●
●
●
●
●

●

●

●
●
●●

●

●

●
●
●●●●
●

●

●
●●

●

●

●

●●

●

●

●●●
●
●

●●

●

●●

●
●
●

●

●

●

●

●●●●

●●
●●●
●

●

●●●

●

●
●
●
●

●

●

●

●

●

●
●
●

●●

●
●

●

●●●●

●

●

●
●

●

●●
●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●

●

●

●

●

●
●●●

●
●

●
●

●
●

●

●

●

●

●●

●

●

●●

●

●●●

●

●

●

●

●●●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●●
●
●

●

●
●

●

●●
●

●●

●

●

●

●

●
●

●
●

●

●●
●

●
●●

●

●
●

●

●

●

●

●●●
●
●

●●●

●

●

●
●
●
●
●

●●

●

●

●
●

●

●
●

●●

●

●●

●

●

●

●

●

●●

●
●

●●
●●

●

●●
●

●●●●

●●
●

●

●●

●

●

●●●
●

●

●

●

●
●●●

●

●

●●●
●
●
●
●●
●●

●●
●

●
●

●

●

●

●

●
●

●

●

●

●

●●

●
●●
●
●

●

●●●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●
●

●
●●
●
●

●

●

●

●●

●

●

●

●

●●
●●
●

●
●●●●
●

●
●●●

●●●

●●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●
●
●●

●

●

●

●
●

●
●●

●●

●●

●

●●

●●

●●

●

●
●
●

●
●

●●●

●

●

●

●●

●

●

●
●

●
●●
●

●

●

●

●

●

●

●

●

●●
●
●

●

●

●

●

●

●●
●
●

●

●●

●

●●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●●

●●

●

●●

●

●●

●

●

●
●

●

●

●

●●

●

●●

●

●

●
●●

●

●

●

●

●

●

●
●●●
●●

●
●

●

●

●●●●●●
●

●

●

●●

●

●

●

●●●

●

●

●

●●●
●
●

●

●

●

●

●●
●
●

●●●●●

●

●

●

●

●

●
●●●
●
●●●

●

●

●

●

●

●

●●●

●

●

●
●●

●

●

●
●●

●●
●
●

●

●●

●

●
●
●

●
●

●●●

●

●
●

●

●

●

●

●

●
●●
●

●●

●

●

●
●
●

●

●●

●

●

●

●

●
●
●
●
●

●

●

●

●

●
●
●
●●

●

●
●●

●
●●●●●
●

●

●●
●●●●
●

●
●

●

●

●●

●

●●

●

●●
●
●

●

●

●

●

●●

●
●

●

●

●●

●

●
●
●
●
●
●

●

●

●

●

●

●
●

●●
●●

●

●●

●

●

●

●●●

●

●

●

●●

●

●●

●

●
●
●

●

●●●

●●

●

●

●
●●

●

●
●
●
●●●
●●
●

●

●

●
●●
●●●

●●
●
●

●

●●●

●●

●●●
●●

●

●●
●
●

●●

●●●●●
●
●●●
●●●

●

●

●

●
●●
●

●

●●●●●
●
●●●●

●

●
●●●
●●

●

●

●

●●●●

●

●●●●●

●

●

●

●●●●●
●
●●
●
●

●
●
●

●
●

●

●
●

●

●●●

●

●

●●●●●●
●
●●
●
●

●

●
●
●

●

●●●●

●

●●

●●●

●

●
●
●●●●
●●●●●●●●
●
●●

●

●●●●

●

●
●
●

●●●

●

●
●●

●

●●●●●
●

●

●

●●
●
●

●

●●●

●

●●

●

●

●
●

●●●
●
●●●●

●

●●

●

●
●●●●

●

●●
●
●●

●

●

●

●●●●●

●

●●●●

●
●

●
●

●

●●●●
●
●
●●

●●
●
●

●

●

●

●●●●

●

●

●

●

●

●
●

●

●

●

●
●

●●●
●

●

●
●●

●

●

●

●

●

●●

●

●

●

●
●●

●●●

●●●

●●●

●

●
●●●●
●

●

●●

●●

●

●

●●

●

●

●●

●●
●
●

●
●●
●●

●

●●

●

●
●●
●
●

●●
●●●●
●
●

●
●
●
●
●
●●

●
●
●●●●●●●
●

●

●●

●

●●●

●

●●●●●●●●

●

●●●

●
●

●●

●

●

●
●

●●
●
●●●●●
●●●●

●●

●●●●●●●
●

●●●●
●●●●●

●
●●●●●
●
●

●

●●●●●

●

●●●

●

●●●●●●
●●●
●●●
●●
●

●

●

●

●●●●●●

●

●

●

●●

●

●●
●●●●

●

●

●
●

●

●
●

●●
●●

●

●
●●●

●

●
●
●
●
●●●●●●●
●●●●

●

●
●
●

●
●●
●

●

●●

●

●●●●●
●
●

●●●
●
●

●
●●●●●
●

●●●●●●●

●

●

●

●

●●

●

●●
●
●
●●●●
●
●
●●●●
●●

●
●

●

●●●
●●
●
●

●

●

●
●●
●
●●●
●
●●●●

●

●●

●

●

●

●

●

●

●
●
●●●
●
●

●●●●●

●

●●
●

●

●●

●
●●●●
●

●

●●

●

●

●

●

●●

●

●●●●●●●●●

●
●
●●●●
●●●●
●

●

●

●
●●

●

●

●

●

●●

●●

●

●●●●
●
●
●

●

●
●
●
●●●

●

●●

●

●●

●

●

●

●

●

●●

●

●

●

●

●●

●

●
●

●●

●

●

●

●
●●

●

●
●
●

●
●
●●
●●
●
●
●
●●●

●

●
●●●

●

●●●

●
●●
●

●
●●●

●
●

●
●
●
●

●

●

●

●
●●

●

●

●

●
●
●

●

●●

●

●

●

●●●

●

●

●●

●

●

●

●●
●●●●
●
●
●

●

●

●

●●

●

●

●

●

●
●
●

●

●
●●●
●

●

●
●●

●

●
●

●

●

●

●

●●

●

●●●●

●
●

●●
●
●

●

●●

●

●

●

●
●
●●

●

●●

●

●
●

●
●●●
●
●

●

●
●●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●●●

●
●

●

●

●●
●

●●

●●
●●●●
●
●

●

●

●

●

●

●

●

●

●
●

●●●
●●●●●
●●●
●●●

●

●●●

●

●
●
●●●●
●
●

●
●
●
●

●

●●

●
●●●
●●●●

●

●

●●
●
●

●
●●●
●
●

●
●
●●●
●

●
●
●

●●
●●●●●

●

●

●

●
●●

●●●

●●

●●
●
●
●●●

●●

●●

●
●●●●
●
●●
●

●
●
●

●●●
●
●
●

●

●

●

●●●●●
●●
●

●
●

●
●●●
●●
●●

●

●●●

●

●●

●
●●●

●
●●
●●●●
●●●●●

●

●●

●

●

●

●
●●

●
●

●●

●

●
●
●●●●●

●

●

●

●
●●

●

●

●

●

●

●●

●●
●
●

●
●
●

●●●

●

●

●

●

●

●●●

●

●

●

●

●●

●

●
●●
●

●

●
●●●

●

●

●
●

●

●●●●●●
●
●

●

●●

●

●

●

●

●

●●

●

●
●
●●

●

●

●

●
●
●

●

●●

●●●●●●

●

●

●

●

●

●

●

●

●

●

●
●
●●
●●●
●●
●●

●

●
●
●

●

●

●●
●
●

●
●

●
●●
●

●

●

●

●

●

●●

●
●

●

●
●

●

●●
●

●

●

●

●

●

●
●
●
●
●

●

●
●
●
●●

●●●
●

●

●
●
●●

●
●●
●
●
●
●

●
●

●

●
●
●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●
●
●
●●

●

●●

●
●
●
●

●●
●

●

●

●
●

●

●●

●

●●●

●
●

●

●

●
●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●●●●

●

●
●
●●
●

●

●
●●●●

●●

●

●

●●●●
●
●●●

●

●

●
●

●

●
●
●

●

●●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●●

●
●

●●
●
●●●
●

●

●●

●

●●●

●

●

●

●

●●

●

●
●

●

●
●
●
●●●●
●

●

●●

●●
●
●●

●

●●●

●
●
●●

●

●
●●●

●
●

●

●

●

●

●

●

●

●

●●

●
●
●

●●
●
●

●

●

●
●
●

●

●

●●

●●

●

●●●

●

●●●●
●

●

●

●

●

●

●

●

●

●
●
●
●
●●●

●

●●●●●
●●
●●

●●●●
●

●

●

●

●
●●●

●

●●●●●
●

●
●●
●
●●●●

●●●●●●●
●●

●
●
●●●●
●

●

●●●●

●

●●●

●●

●●

●

●

●●

●
●●
●
●
●●

●●●●●●

●

●

●

●

●
●

●

●

●●

●

●●●

●
●

●●●●

●

●

●

●●●

●

●
●

●
●●
●
●
●
●

●

●●
●●●●
●●●

●

●

●●●
●
●●●
●
●●●●●
●
●●●●

●
●
●●

●

●
●
●●

●

●
●
●●
●●

●●

●

●

●

●●●●●

●

●●●

●●●●●
●●●

●●

●
●
●

●

●
●
●

●
●

●●●●●●●●

●
●●●●
●●●

●●

●●

●●

●

●●

●

●

●

●●

●

●●

●

●
●

●●
●●

●
●

●

●●

●●

●●●

●

●●

●

●●●●

●

●

●

●●

●

●●
●
●●

●

●●

●●●

●
●
●●

●●

●

●

●
●

●

●●
●●●●

●●●●
●●●●
●●
●
●●●

●

●

●
●
●

●

●●

●
●
●

●
●
●●●

●

●
●

●●

●●

●

●
●
●

●

●●
●●●
●●
●

●●●

●
●
●

●●●●●

●

●

●
●●●
●

●

●●●●

●

●●

●

●

●
●●

●●●
●●●

●

●●●
●
●
●
●
●●●●●●

●

●

●

●

●

●●

●

●●●
●●

●

●

●

●

●

●

●●●●●●
●
●●

●●●●

●

●●●

●

●
●●
●●

●●●

●

●●●

●

●
●

●●

●

●

●
●
●●●

●●●

●

●●●

●●
●●
●

●

●●●
●
●

●●●
●
●●

●

●●●

●●●

●

●●

●

●

●●

●
●
●

●

●●●●●
●
●

●●●

●

●●

●●●

●

●●
●
●●

●
●
●

●

●●

●

●●●●
●
●●●●

●

●●

●

●●
●
●

●

●
●●●
●

●
●
●
●
●●●

●

●●●●

●

●●

●

●

●

●

●
●

●

●
●
●

●●

●●●●

●
●
●●●●
●
●

●

●

●
●
●

●
●

●
●

●●●

●

●

●

●

●●

●●

●

●

●
●

●

●●●

●●

●
●
●

●●

●●●●

●

●

●●●
●●●

●●
●●●●●

●●●
●
●●●●

●

●●

●

●●

●

●●●●●
●●●
●●
●●●●●
●●
●●
●
●

●●

●

●

●

●

●

●

●●
●●●●

●●

●●

●●●

●

●●
●
●●
●
●

●
●
●

●
●
●

●

●

●●
●●●

●●●●
●

●●●●

●

●●

●

●●●

●

●

●

●

●

●●

●

●
●
●●

●
●
●

●●

●
●
●●●

●

●●

●

●●

●

●●●●●●
●●

●

●●●
●
●●

●●
●

●
●●

●

●●●●
●

●

●

●

●

●

●●●
●●
●
●●●
●●
●

●

●

●

●

●

●●●●●●●●

●

●

●

●●●●●●
●
●●●●●●●●
●●●

●

●

●

●●●

●

●●●●

●

●●

●

●●●

●●

●

●

●●●●●●●●●●
●
●
●
●
●

●
●

●
●
●

●

●
●

●

●●
●●●

●

●

●

●
●

●

●●●
●●●
●
●●

●

●
●●●●
●

●

●●●
●

●

●
●
●
●

●

●
●●●

●

●●●
●●●●●
●●●
●
●●●

●

●●
●●●
●●●
●
●●●●
●
●
●
●●
●●●
●

●●

●

●

●●●
●
●
●

●●●

●
●

●

●

●●●

●
●●●

●

●

●
●
●
●

●

●

●

●

●

●

●●

●

●

●

●●●

●●

●

●

●

●

●
●
●
●●
●

●

●

●

●●

●

●

●

●

●●

●●●

●

●

●

●

●

●

●

●
●●●

●

●

●

●
●

●

●

●●

●●●

●

●

●

●

●●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●●●

●

●

●

●

●●

●

●●●

●

●●

●

●

●●

●

●
●●●●

●

●●
●

●

●

●

●

●
●

●

●

●●●●

●●

●

●

●

●●

●

●

●●

●●
●●
●

●

●●

●●●

●●

●

●

●

●

●

●
●

●

●
●●
●
●
●

●

●

●●

●

●

●

●●●

●●●●●●●●●
●●●●

●●

●●●●

●

●●●●●

●

●●●●●●

●

●●●●●

●

●●●●●

●
●
●●

●

●●●●●●●●
●●

●

●
●●●●●●●●●●●●●

●

●

●●
●●

●●

●

●●
●

●

●

●●

●●

●

●
●

●

●

●

●

●

●●●

●

●●

●
●

●
●●
●
●●●●

●●●●●●●●●

●

●

●●●● ● ●

●
●●

●
●
●

●
●●

●●●●
●●●●●●●●●●

●

● ●
●

●

●

●
●●●
●●

●

●

●

●

●
●●

●

●

● ●●●

●●●●●●●●

●

●

●
●●●●

●

●

●

●
●

●

●

●● ●●●●

●

●

●

●●
●
●●
●●

●
● ● ● ● ● ●

● ●
●

●
●
●
●
●●●●

●●●●●●●●●●●●●●●●
●●●●●●
●
●●●●●●●●

●●●●●●
●
●
●●●●●●
●
●●
●●●●●●●

●●
●

●

●●●●●●●●●●●●●●●●
●●●●●
●
●●●
●

●
●

●
●●
●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●

●

●●
●
●●●
●●●●

●
●●●●

●●●●●●●●
●●●●●●●

●● ●●
●●

●
●●

●
●●●

●

●

●●

●

● ●

●●●

●

●
●
●

●
●●

●

●
rs3118365

0.2

0.4

0.6

0.8

r2

ZSCAN12

ZSCAN23

GPX6

GPX5

ZBED9

LINC00533 LINC01623

HCG14

TRIM27

LINC01556

HCG15

ZNF311

LOC100129636

OR2W1

OR2B3

OR2J1

OR2J3

OR2J2

LOC101929006

OR14J1

OR5V1

28.4 28.6 28.8 29 29.2
Position on chr6 (Mb)

1 GWAS hit
omitted

Social communication problems

Height

Platelet aggregation



0

2

4

6

8

10

12
−

lo
g 1

0(
p−

va
lu

e)

0

20

40

60

80

100
R

ecom
bination rate (cM

/M
b)

● ● ● ● ● ●

●
●●

● ●●● ● ●●●
●

●

●●

●
●

●
●

●●

●●

●

●

●

●●
●

●

●●

●

●
●●
●

●

●

●●●● ●

●

●

●●●
●●
●●

●

●●●

●

●●

●
●●●

●
●●
●●●●
●●●●●

●

●●

●

●

●

●
●●

●
●

●●

●

●
●
●●●●●

●

●

●

●
●●

●

●

●

●

●

●●

●●
●
●

●
●
●

●●●

●

●

●

●

●

●●●

●

●

●

●

●●

●

●
●●
●

●

●
●●●

●

●

●
●

●

●●●●●●
●
●

●

●●

●

●

●

●

●

●●

●

●
●
●●

●

●

●

●
●
●

●

●●

●●●●●●

●

●

●

●

●

●

●

●

●

●

●
●
●●
●●●
●●
●●

●

●
●
●

●

●

●●
●
●

●
●

●
●●
●

●

●

●

●

●

●●
●
●

●

●
●

●

●●
●

●

●

●

●

●

●
●
●
●
●

●

●
●
●
●●

●●●
●

●

●
●
●●

●
●●
●
●
●
●

●
●

●

●
●
●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●
●
●
●●

●

●●

●
●
●
●

●●
●

●

●

●
●

●
●●

●

●●●

●
●

●

●

●
●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●●●●

●

●
●
●●
●

●

●
●●●●

●●

●

●

●●●●
●
●●●

●

●

●
●

●

●
●
●

●

●●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●●

●
●

●●
●
●●●
●

●

●●

●

●●●

●

●

●

●

●●

●

●
●

●

●
●
●
●●●●
●

●

●●

●●
●
●●

●

●●●

●
●●
●

●

●
●●●

●
●

●

●

●

●

●

●

●

●

●●

●
●
●

●●
●
●

●

●

●
●
●

●

●

●●

●●

●

●●●

●

●●●●
●

●

●

●

●

●

●

●

●

●
●
●
●
●●●

●

●●●●●
●●
●●

●●●●
●

●

●

●

●
●●●

●

●●●●●
●

●
●●
●
●●●●

●●●●●●●
●●

●
●
●●●●
●

●

●●●●

●

●●●

●●

●●

●

●

●●

●
●●
●
●
●●

●●●●●●

●

●

●

●

●
●

●

●

●●

●

●●●

●●

●●●●

●

●

●

●●●

●

●
●

●
●●
●
●
●
●
●

●●
●●●●
●●●

●

●

●●●
●●●●
●
●●●●●
●
●●●●

●
●
●●

●

●
●
●●

●

●
●
●●
●●

●●

●

●

●

●●●●●

●

●●●

●●●●●
●●●

●●

●
●
●

●

●
●
●

●
●

●●●●●●●●

●
●●●●
●●●

●●

●●

●●

●

●●

●

●

●

●●

●

●●

●

●
●

●●
●●

●●

●

●●

●●

●●●

●

●●

●

●●●●

●

●

●

●●

●

●●
●
●●

●

●●

●●●

●
●
●●

●●

●

●

●
●

●

●●
●●●●

●●●●
●●●●
●●
●
●●●

●

●

●
●
●

●

●●

●●●

●
●
●●●

●

●
●

●●

●●

●

●
●●

●

●●
●●●
●●
●

●●●
●
●
●

●●●●●

●

●

●
●●●
●

●

●●●●

●

●●

●

●

●
●●

●●●
●●●

●

●●●
●
●
●
●
●●●●●●

●

●

●

●

●

●●

●

●●●
●●

●

●

●

●

●

●

●●●●●●
●
●●

●●●●

●

●●●

●

●
●●
●●

●●●

●

●●●

●

●
●

●●

●

●

●
●
●●●

●●●

●

●●●

●●
●●
●

●

●●●
●
●

●●●
●
●●

●

●●●

●●●
●

●●

●

●

●●

●
●
●

●

●●●●●
●
●

●●●

●

●●

●●●

●

●●
●
●●

●
●
●

●

●●

●

●●●●
●
●●●●

●

●●

●

●●
●
●

●

●
●●●
●

●
●
●
●
●●●

●

●●●●

●

●●

●

●

●

●

●
●

●

●●●

●●

●●●●

●
●
●●●●
●
●

●

●

●
●
●

●
●

●
●

●●●

●

●

●

●

●●

●●

●

●

●
●

●

●●●

●●

●
●
●

●●

●●●●

●

●

●●●
●●●

●●
●●●●●

●●●
●
●●●●

●

●●

●
●●

●

●●●●●
●●●
●●
●●●●●
●●
●●
●
●

●●

●

●

●

●

●

●

●●
●●●●

●●

●●

●●●

●

●●
●
●●
●
●

●●
●

●
●
●

●

●

●●
●●●

●●●●
●

●●●●

●

●●

●

●●●

●

●

●

●

●

●●

●

●
●
●●

●
●
●

●●

●
●
●●●

●

●●

●

●●

●

●●●●●●
●●

●

●●●
●
●●

●●
●

●
●●

●

●●●●
●

●

●

●

●

●

●●●
●●
●
●●●
●●
●

●

●

●

●

●

●●●●●●●●

●

●

●

●●●●●●
●
●●●●●●●●
●●●

●

●

●

●●●
●

●●●●

●

●●

●

●●●

●●

●

●

●●●●●●●●●●
●
●
●
●
●

●
●

●
●
●

●

●
●

●

●●
●●●

●

●

●

●
●

●

●●●
●●●
●
●●

●

●
●●●●
●

●

●●●
●

●

●
●
●
●

●

●
●●●

●

●●●
●●●●●
●●●
●
●●●

●

●●
●●●
●●●
●
●●●●
●
●
●
●●
●●●
●

●●

●

●

●●●
●
●
●

●●●

●
●

●

●

●●●

●
●●●

●

●

●
●
●
●

●

●

●

●

●

●

●●

●

●

●

●●●

●●

●
●

●

●

●
●
●
●●
●

●

●

●

●●

●

●

●

●

●●

●●●

●

●

●

●

●

●

●

●
●●●

●

●

●

●●

●

●

●●

●●●

●

●

●

●

●●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●●●

●

●

●

●

●●

●

●●●

●

●●

●

●

●●

●

●
●●●●

●

●●
●

●

●

●

●

●
●

●

●

●●●●

●●

●

●

●

●●

●

●

●●

●●●●
●

●

●●

●●●

●●

●

●

●

●

●

●
●

●

●
●●
●

●

●
●

●●●

●

●●

●

●

●

●●●
●●

●

●●
●
●

●

●

●

●

●●
●●
●

●

●●●●●●●●●●●●●●●●●●●
●●
●

●

●●●
●
●

●
●
●
●
●

●

●●●

●

●●
●●●●

●
●

●
●
●●●

●

●●●●
●
●●●●●●●

●

●
●

●●●●●●
●●●●●●●●●
●

●●
●●
●●
●●●
●

●

●●●●●●

●
●●●●●●●●●●●●

●

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

●
●●●
●

●

●●●●●●●
●
●
●●●
●●●
●●
●●●●●
●
●

●

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

●

●
●
●
●

●

●●●

●

●●●●●
●●●●●
●
●
●
●●●●●●●●
●
●●●●●●●●

●
●
●●●●●●●●●●●
●
●●●●●

●

●●●●●●●●●●●●●●●

●

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

●

●●●●●●●●●●

●

●●●

●

●●●
●●●●●●●

●

●●●●●●●●●
●●●
●
●
●●●●●●
●●●

●

●●●●

●

●●

●

●●●●●
●
●

●●●●●●●●

●

●●

●

●●

●

●●●●

●

●
●

●

●
●
●●●
●
●●
●
●
●

●●
●
●
●●●

●

●

●●
●●●
●●

●●●
●
●
●●
●
●●●●●

●●

●●●

●●
●●●
●
●

●

●●●●●●●●

●

●●●
●●●
●●●●

●●●
●●
●
●●●●
●●
●

●
●
●
●●●

●

●
●
●
●●
●●●●
●●●●●●●●●●
●
●●
●
●●

●●

●
●●
●
●●●
●●
●●

●
●

●●●

●
●●●●●
●●●
●

●

●
●●
●

●●

●
●●
●●●
●

●●●

●

●●●●●
●
●●●
●●
●●
●

●

●
●●

●

●
●
●

●●
●●
●●●●
●●●●
●

●

●

●

●●●

●

●

●●●
●
●
●●●
●
●

●●●●●●●●●

●

●
●●
●

●

●●

●

●

●●●

●

●

●

●

●●

●
●
●
●
●
●
●●●
●
●
●
●●●●
●

●●●●
●●
●
●●●●●●●●●●●●●●●●

●
●
●●

●

●●

●

●●●●
●
●

●

●

●●
●
●●
●
●●
●
●
●
●●

●

●●
●●

●

●●
●
●
●

●

●●●●●
●●
●
●
●●

●

●●●
●
●

●●
●

●

●

●
●

●

●

●●
●●
●●●●
●●
●●●

●

●

●

●
●●

●●

●

●

●
●
●
●
●●
●●●●●●●●●
●●●●

●●

●

●

●●●●●●●●

●

●

●

●

●●●●
●
●

●
●●●
●●●

●●

●●
●
●●●●

●

●

●●

●

●

●
●

●

●

●

●
●●

●●●●

●

●

●

●●●

●

●

●

●
●

●

●●

●

●●

●

●

●●

●

●
●
●

●

●

●

●

●

●
●
●●

●

●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●

●

●●
●

●

●

●

●

●
●
●●
●

●

●
●

●

●

●

●

●

●

●●●
●
●

●

●

●

●

●

●

●●●●●

●
●

●

●●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●●

●

●

●

●

●●●●

●

●●●

●

●

●

●
●●

●

●

●

●

●●

●●●●●

●●

●●

●

●●

●

●
●
●

●

●

●

●●
●●

●

●●

●

●

●●

●

●
●
●

●

●

●
●
●

●

●
●
●

●
●
●
●●●●●
●

●●

●

●

●

●

●
●
●

●

●●
●
●●
●

●

●
●

●

●

●

●

●
●
●
●
●

●

●●●

●

●

●

●
●

●

●●

●

●●

●
●

●
●
●

●●
●
●

●

●●

●

●●
●
●
●
●●●

●

●●●

●

●●

●

●

●

●

●●
●●●●

●
●●
●

●

●
●
●
●●
●
●
●
●●

●

●

●

●

●

●
●
●

●
●●
●●
●●●●●
●

●
●

●●●
●
●
●●
●●●
●

●

●
●

●●
●●●●●●
●

●
●

●

●●●●
●●
●
●●
●●

●●

●●

●

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

●

●
●
●●●●

●
●

●
●
●
●
●●

●

●
●●●

●

●
●●●
●
●

●

●●

●

●●
●●

●
●

●
●●
●
●●●
●

●

●●
●●
●●
●
●
●
●●
●●
●●

●●●●
●
●
●●●
●

●●

●

●

●

●●
●
●●

●●

●●
●

●

●

●
●

●●
●●●●

●

●

●

●

●

●

●
●●
●
●
●●

●

●
●

●

●
●●
●●
●●
●●
●

●
●
●

●

●●

●
●
●●
●

●●●
●

●

●

●

●

●●●●●●●

●

●
●
●
●●●

●

●

●

●

●●

●●

●

●

●
●●●

●
●

●●

●

●

●

●

●

●

●

●

●●●●●

●

●
●●

●

●
●
●

●

●

●

●
●
●●●
●
●●●

●

●

●

●●

●

●●

●●●●
●

●●
●
●

●

●
●

●

●●

●●

●

●

●

●
●

●●●●

●●

●●●
●

●

●

●
●
●
●

●

●
●

●●

●

●

●

●●

●
●

●

●●

●

●●●

●●

●
●●
●

●

●●●

●

●

●

●●

●●
●
●
●
●●
●●
●

●
●●●

●
●
●
●●

●

●●●

●

●
●

●

●

●

●

●
●

●●●●●●
●
●

●

●

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

●
●

●

●●

●
●
●

●●●●●●
●
●
●
●●

●

●●●

●

●

●

●●●●●●●
●
●●

●

●●●●●●●

●

●●●●●●●
●
●●

●

●●●

●

●●

●●

●●

●

●

●

●
●

●

●

●●●

●

●●●
●

●

●
●

●●
●

●

●

●

●

●●

●●●

●●●
●
●●

●

●
●●
●●

●
●

●

●

●●

●

●●●

●

●

●

●●

●
●

●
●
●
●●●
●
●●
●●
●
●
●
●
●

●
●●●●●●●
●
●
●●
●
●●
●

●

●●
●●●●
●●
●

●

●●●
●●
●●●
●●
●

●
●
●
●●●
●●
●●

●

●
●
●
●

●

●

●●●
●●
●
●
●●●

●
●
●●●

●
●

●
●

●

●

●

●

●
●
●
●●●●●●●●

●

●●

●
●
●●●●●●●●

●

●

●●
●

●●●
●

●●

●

●●

●

●●●
●

●

●●
●
●
●●

●●●

●
●
●●

●●
●
●

●

●

●
●●●●

●

●●

●

●●
●●●●●●●●●●●●●●●●●●
●
●

●

●●●●●

●

●●●●●●●●●●●●●●●
●
●
●●●●●●●●

●

●●
●●●●●●●●●
●●

●●
●

●

●

●●●●●

●

●●●

●

●

●

●

●
●●

●
●
●
●●●

●

●
●

●●

●●
●
●●●●●●

●

●●

●

●●●
●
●●●●
●
●●
●
●●
●
●●●●●●●●

●

●

●

●

●
●

●●●
●●●
●●

●

●●

●

●
●●
●
●
●
●
●
●
●

●

●
●●

●

●
●●
●
●●

●●

●
●

●
●

●
●●

●
●●
●
●●●
●

●

●
●●●

●

●●
●
●

●

●

●●

●●●

●
●●

●●
●
●●●
●●●

●

●●

●

●●
●
●

●
●

●

●

●●●
●
●
●
●
●

●

●●

●●

●

●

●

●

●

●●●

●

●●●●
●
●
●

●

●

●

●●

●

●
●

●

●
●●
●●

●

●

●

●
●
●

●●●

●

●

●

●

●

●●
●●

●

●

●

●

●

●
●●

●

●●

●
●

●

●

●

●
●●

●

●

●

●

●

●
●
●
●●

●●

●

●

●
●●●

●

●●●
●
●

●

●

●

●●

●●
●
●

●

●

●

●

●

●●

●

●
●
●

●

●●
●●

●

●●●
●

●
●●
●●
●●●●●●●
●

●

●●
●
●●●

●●●
●●

●

●
●

●

●●●
●●
●●
●●●●●●●●

●

●
●●
●●●●●
●
●
●●
●●●●
●
●
●●
●●

●

●

●●●●●
●
●●●●●●
●●●●
●
●
●

●

●

●

●●●
●
●●
●
●
●
●

●

●●●●●●

●
●●●●
●
●●●●●●

●

●●

●
●

●●●
●●

●
●
●●●●●●●

●

●●●●●●●
●●●●●●

●

●●

●
●
●●●●●●●●●

●
●●

●
●●●●●

●

●●

●

●●●●●
●
●●●●●●●●●
●●
●

●●●●
●
●
●●●

●●
●●
●●

●

●

●●

●

●●●

●

●●

●●●

●
●
●

●●

●
●

●
●
●●

●

●

●
●

●

●
●●
●●

●

●●●

●●
●●●●●

●●●●
●●●●●
●●
●

●●

●

●

●

●

●
●
●●

●
●
●●

●

●

●

●
●

●

●

●

●●●●●

●
●

●●

●●

●

●

●●●

●●

●●
●
●

●

●

●●
●●●●●●●●●●

●●●

●
●

●

●
●

●●●

●●
●
●
●
●

●
●
●●●

●●

●
●●

●

●
●

●

●

●

●
●●●
●

●

●●

●●●

●●

●

●●●●

●●

●

●

●●

●●

●

●
●
●●

●●
●

●●

●

●

●●●●
●
●●

●

●
●
●

●

●

●

●●
●●
●

●
●●

●

●●●●
●

●

●
●
●
●●●●
●

●

●●●●
●●●●
●

●●●
●
●
●
●
●●
●●●●

●
●

●●●●●●

●

●
●●●●
●●
●
●

●

●

●

●

●

●
●

●●
●
●●●●

●

●●

●

●

●

●●●
●
●●●

●

●

●

●
●

●●
●

●

●●

●
●

●
●

●●●

●

●●●

●

●

●

●
●
●●

●●

●

●

●●●
●

●

●

●●●

●●●●

●

●●●●●●

●●

●
●
●●

●

●
●

●
●

●●

●

●
●
●●●●

●

●
●
●●●●
●

●
●

●●●

●

●●
●
●

●
●●●

●

●

●

●
●

●

●
●●

●●

●●

●

●

●

●
●

●●

●
●
●

●●

●●●
●

●

●
●
●
●
●

●

●●●●●

●

●●

●
●
●

●●●

●

●

●

●●

●●

●

●

●●

●

●
●
●

●●
●

●
●

●●●
●

●

●

●●

●
●

●●

●

●●

●

●●
●

●●

●

●

●
●

●●●

●●

●
●
●

●

●●●●

●●●

●
●●
●●
●
●

●

●

●

●

●

●●●●

●
●

●●●

●

●●
●

●

●

●

●
●
●

●●●

●
●●

●●●

●

●

●

●●●
●
●

●
●
●

●●

●●●
●●
●

●

●
●●●

●

●

●●

●

●●●

●●●

●

●

●●●●

●
●

●●

●

●●●

●

●

●●●●
●●
●
●●

●
●

●●

●

●●

●

●●●
●●
●
●
●●●

●

●
●

●

●●●●●

●

●●

●

●

●
●●●

●

●

●●●

●

●

●
●

●

●
●
●

●
●
●

●

●

●

●

●

●

●

●

●

●
●

●
●●
●

●
●●
●
●

●

●●

●

●●

●

●

●●●

●●●●●

●●
●
●

●●
●

●●
●●

●
●
●

●●

●
●
●

●●

●

●

●●

●

●●

●●

●

●
●

●
●
●

●●
●
●
●●●●●

●

●

●

●

●

●

●

●
●
●

●●●●
●

●●

●●

●●●
●

●

●
●
●
●
●●
●●●●
●
●●●●●
●

●●●
●

●●

●

●

●
●
●●●●

●●

●●

●

●

●●●●●●

●

●●

●
●●
●●●

●

●
●
●

●●

●
●
●
●
●

●

●●●●●
●●●●●●
●

●●●

●

●●●

●●

●

●

●

●

●●●

●
●●

●
●

●●

●

●●●
●●
●●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●●

●

●

●

●●

●
●
●

●●

●●●●

●

●●
●●
●

●

●●

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

●
●
●
●●●●
●●●
●

●●●●

●

●

●

●
●●●
●
●●
●

●●

●●

●
●
●

●

●●
●
●

●●

●●

●●●●●
●●●
●

●
●

●

●
●●
●
●

●

●
●
●
●
●
●

●
●●●●
●●●
●
●
●●
●●
●●●
●

●
●
●●
●
●●

●●●●●
●●
●●
●

●

●
●
●●

●●

●●
●
●
●●
●
●
●●●●
●

●●●●

●
●●
●
●●●●●
●

●●●●
●

●●
●●
●
●

●

●
●●●●
●
●

●
●●
●●●

●
●●
●
●●

●
●
●

●●●●●

●

●
●
●
●

●
●●
●●
●
●●●

●●
●

●

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

●

●●
●

●●
●●●
●
●
●
●●●●
●
●●
●

●●●●●●
●●
●
●
●●

●
●●

●

●

●

●
●
●
●

●●●●●●●

●

●●●

●
●
●

●

●
●●●
●●●●●

●
●●
●

●●

●●●●●

●

●

●

●

●●

●
●
●

●●

●
●
●

●●●

●●

●

●●●
●

●●

●

●●●

●
●●●

●●
●
●
●

●
●
●●

●

●●

●

●
●
●●●

●●●

●●
●●●
●●
●
●
●●●
●

●●
●
●●●
●
●
●
●
●

●
●
●
●
●
●
●
●●●●
●●
●●
●
●●●●

●●

●●●●●●●●●●
●

●
●
●
●●

●●
●●

●
●
●●●

●

●●●●

●
●●

●
●
●
●

●●

●

●●●

●●●●●●
●
●
●
●
●●
●

●

●●●●
●
●
●

●●

●●
●
●
●

●●●●●●●●●●
●
●
●

●
●
●●●●
●●

●

●

●

●

●

●●
●●

●

●●

●
●
●
●●

●
●

●●

●●●●●

●

●

●●

●

●
●
●
●
●
●●●●●●

●●

●

●●
●

●●

●
●●

●

●
●

●

●●
●

●
●

●
●
●
●●
●
●●

●

●

●
●●●

●

●

●●

●●
●

●

●

●●
●

●

●
●

●

●

●
●

●

●●

●
●

●

●●
●●

●

●●●
●●
●

●

●●
●
●●
●

●

●
●

●

●●●

●

●●

●

●
●●

●

●●●

●

●
●●●●●●●●

●

●●●

●

●

●●

●●

●●

●●●●●●●●●

●

●
●
●●
●
●

●

●●
●
●
●
●

●

●

●●●●●

●

●

●

●●

●
●

●

●

●●●

●

●
●●

●●

●
●
●●
●

●

●
●●
●
●●
●●
●●

●

●

●

●

●

●
●●
●
●●
●
●

●

●
●●●

●
●
●

●

●

●●●

●

●

●●
●
●
●
●●●

●

●●
●
●
●
●●
●●

●

●●

●

●

●

●●●●●
●●

●

●

●

●
●
●

●

●●
●●
●

●

●●●●●●
●

●

●
●

●●

●●●
●

●
●●●●●●

●

●
●
●●
●

●

●

●

●●●

●●

●●●

●

●●●

●

●

●

●●●

●

●●●

●

●●●●●●

●

●

●

●

●●

●●

●●

●
●●

●●

●

●●

●

●

●●●●●●

●

●●
●
●

●

●●●●●

●

●●

●

●

●●●
●●

●

●

●●●

●

●●●●

●●

●
●

●
●
●●●●
●

●

●

●

●

●

●●●●●●●

●

●●●●●

●

●

●

●●●●

●

●
●

●●

●

●●
●
●

●●●●

●

●
●
●●●●●

●●

●●
●●●

●●●

●

●●●

●●●●●
●

●●●●●●
●●
●●●●

●●
●

●

●

●●●●●

●

●

●

●●

●

●●

●
●●●●

●

●
●

●●●

●

●

●●●
●

●●
●●

●

●
●●●
●

●

●●●●●●
●
●●●
●●●●●●●●●●
●
●●

●

●●●●●
●●●
●

●●●

●

●

●

●●●●
●
●●

●

●●
●
●

●

●

●

●●●●●●●
●

●

●

●●●●
●

●

●●●

●

●

●

●●●●●●
●●●●●●●

●

●●●●
●

●●

●●
●●●●●●●
●

●

● ●

●
●●

●
●
●

●
●●

●●●●
●●●●●●●●●●

●

● ●
●

●

●

●●●

●●

●

● ● ● ●
●
●●
●●●●●●●●●

●●●●●●●●
●●●●●●●●●●●●
●

●

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

●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●●●●●●
●

●●●
●

●
●

●
●●●● ●●

●●●

●

●
●●●●●●
●●●●●
●
●●
●●●
●
●●●
●●
●●●

●

●●●
●
●●
●●●

●

●
●●

●

●

●●●

●●●●●

●● ●●●●●

●

●

● ●● ●
●
●

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

●
●

●●

●

●

●●

●

●●
●

●

●●●●●●●●●●●●●●●

●

●●
●●●
●●●●●●●●

●●●●●●●●
●●●●●●●●● ●●

●●

●
●●

●●●

●

●

●●

●

● ●

●●●

●

●
●
●

●
●●

●
●

●

●
●

●●
●●● ●●

●●
●
●
●●●●

●
●●
●● ●●●●

●● ●

●
rs429479

0.2

0.4

0.6

0.8

r2

TRIM27

LINC01556

HCG15

ZNF311

LOC100129636

OR2W1

OR2B3

OR2J1

OR2J3

OR2J2

LOC101929006

OR14J1

OR5V1

OR12D3

OR12D2

OR12D1

OR11A1

OR10C1

OR2H1

MAS1L

LINC01015

UBD

SNORD32B

OR2H2

GABBR1

MOG

ZFP57

HLA−F

HLA−F−AS1

IFITM4P

HCG4

LOC554223

HLA−G

ZNRD1ASP

HCP5B

HLA−H

29 29.2 29.4 29.6 29.8
Position on chr6 (Mb)

11 GWAS hits
omitted

Social communication problems Migraine without aura

Height

Retinopathy in non−diabetics

Crohn's disease

IgE levels 

Rheumatoid arthritis
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Position on chr6 (Mb)

225 GWAS hits
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Rheumatoid arthritis

Chronic lymphocytic leukemia Narcolepsy (age of onset)

Narcolepsy (age of onset)

Sj.gren's syndrome

Wegener's granulomatosis

Periodontitis (CDC/AAP)
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Alzheimer's disease (late onset)

Alzheimer's disease biomarkers

Periodontitis
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Position on chr6 (Mb)

5 GWAS hits
omitted

HDL cholesterol

Triglycer

Sexual dimorphism in anthropometr
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ZNF318

ABCC10

MIR6780B
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TJAP1

LRRC73

YIPF3

POLR1C

XPO5

POLH
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MAD2L1BP

RSPH9

MRPS18A

VEGFA LINC01512

LOC101929705

C6orf223

MRPL14
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MYMX
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MIR4647

NFKBIE

TMEM151B

TCTE1

AARS2

43.4 43.6 43.8 44 44.2
Position on chr6 (Mb)

13 GWAS hits
omitted

HDL cholesterol

Triglycerides

Sexual dimorphism in anthropometric traits

Major depressive disorder

Rheumatoid arthritis
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Endometrial cancer

Brugada syndrome
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Position on chr7 (Mb)

Nephrolithiasis Major depressive disorder
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Position on chr7 (Mb)

16 GWAS hits
omitted

HDL cholesterol

Triglycerides

Hypertriglyceridemia
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Position on chr7 (Mb)

4 GWAS hits
omitted

IgG glycosylation Urate levels

Red blood cell traits

Bone mineral density Bipolar disorder (age of onset and psychomotor symptoms)
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Migraine

Chronic lymphocytic leukemia

Attention deficit hyperactivity disorder (combined symptoms)

Alzheimer's disease (late onset)
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rs62585312

0.2

0.4

0.6

0.8

r2

LRSAM1

FAM129B

STXBP1

MIR3911

CFAP157

PTRH1

TTC16

TOR2A

SH2D3C

MIR3960

MIR2861

CDK9

FPGS

ENG

LOC102723566

AK1

MIR4672

ST6GALNAC6

ST6GALNAC4

PIP5KL1

DPM2

FAM102A

NAIF1

SLC25A25

SLC25A25−AS1

PTGES2

PTGES2−AS1

LCN2

C9orf16

CIZ1

DNM1

MIR199B

MIR3154

GOLGA2

SWI5

TRUB2

COQ4

SLC27A4

MIR1268A

URM1

MIR219A2

MIR219B

CERCAM

ODF2

130.4 130.6 130.8 131 131.2
Position on chr9 (Mb)

Eating disorders (purging via substances) Obesity−related traits

Metabolic syndrome Attention deficit hyperactivity disorder
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rs10901057

0.2

0.4

0.6

0.8

r2

ABL1

QRFP

FIBCD1

LAMC3

AIF1L

NUP214

FAM78A

PLPP7 PRRC2B

SNORD62A

SNORD62B

POMT1

UCK1

RAPGEF1 MED27

133.8 134 134.2 134.4 134.6
Position on chr9 (Mb)

Response to amphetamines Response to amphetamines

Bilirubin levels
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Migraine
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Position on chr10 (Mb)

4 GWAS hits
omitted

Migraine without aura

Height

Refractive error

Obesity−related traits
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Position on chr10 (Mb)

14 GWAS hits
omitted

Triglycerides

Mean platelet volume

Platelet counts

Fibrinogen Androgen levels

Arthritis (juvenile idiopathic)

Platelet aggregation
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3 GWAS hits
omitted

Cocaine dependence

erse response to chemotherapy (neutropenia/leucopenia) (epirubicin)

Obesity−related traits

Prostate cancer
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Position on chr11 (Mb)

21 GWAS hits
omitted

Chronic lymphocytic leukemia

Blood pressure measurement (high sodium inter

Bladder cancer Celiac disease Chronic lymphocytic leukemia
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r2
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ARL14EP

MPPED2 DCDC1

30.4 30.6 30.8 31 31.2
Position on chr11 (Mb)

6 GWAS hits
omitted

Renal function−related traits (BUN)

Renal function−related traits (eGRFcrea)

Renal function−related traits (sCR)

Bone mineral density (spine)
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0.4
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r2

TKFC

CYB561A3

TMEM138

TMEM216

CPSF7

SDHAF2

PPP1R32

MIR4488

LRRC10B

SYT7

LOC101927495

RPLP0P2

DAGLA

MYRF

DKFZP434K028

TMEM258

MIR611

FEN1

FADS1

MIR1908

FADS2

FADS3

MIR6746

RAB3IL1

BEST1

FTH1

INCENP

SCGB1D1

SCGB2A1

SCGB1D2

SCGB2A2

SCGB1D4

ASRGL1

61.2 61.4 61.6 61.8 62
Position on chr11 (Mb)

56 GWAS hits
omitted

Cholesterol, total

HDL cholesterol

LDL cholesterol

Phospholipid levels (plasma)
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Position on chr11 (Mb)

Economic and political preferences Electroencephalographic traits in alcoholism
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Urate lev

Obesity−related tr

Inflammatory bowel disease
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FLRT1

STIP1

FERMT3

TRPT1

NUDT22

DNAJC4

VEGFB

FKBP2

PPP1R14B
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PLCB3
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PRDX5

CCDC88B

MIR7155

RPS6KA4

MIR1237

LOC100996455

SLC22A11

SLC22A12

NRXN2

RASGRP2

PYGM

SF1

MAP4K2
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CDC42BPG

EHD1

MIR194−2HG

MIR192

MIR194−2

ATG2A

MIR6750

MIR6749

PPP2R5B

GPHA2

MAJIN

BATF2

ARL2

ARL2−SNX15

MIR6879

SNX15

SAC3D1

NAALADL1

CDCA5

ZFPL1

64 64.2 64.4 64.6 64.8
Position on chr11 (Mb)

16 GWAS hits
omitted

Urate levels Urate levels

Obesity−related traits

Inflammatory bowel disease Economic and political preferences (fairness)

Urate levels
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Position on chr11 (Mb)

9 GWAS hits
omitted

Serum dimethylarginine levels (asymmetric/symetric ratio)

Serum dimethylarginine levels (symmetric)

HDL cholesterol
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TALAM1

MASCRNA
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LTBP3
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KCNK7

PCNX3

MIR4690
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RNASEH2C

AP5B1

MIR1234

OVOL1

OVOL1−AS1

SNX32

CFL1

MUS81

EFEMP2

CTSW

FIBP

CCDC85B

FOSL1

C11orf68

DRAP1

TSGA10IP

SART1

EIF1AD

BANF1

CST6

CATSPER1

GAL3ST3

SF3B2

SNORD13F

PACS1

65.2 65.4 65.6 65.8 66
Position on chr11 (Mb)

9 GWAS hits
omitted

um dimethylarginine levels (asymmetric/symetric ratio)

Serum dimethylarginine levels (symmetric)

HDL cholesterol

Obesity (early onset extreme)

Breast cancer

Urate levels
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MIR1234

OVOL1

OVOL1−AS1

SNX32

CFL1

MUS81

EFEMP2

CTSW

FIBP

CCDC85B

DRAP1

TSGA10IP

SART1

EIF1AD

BANF1

CST6

CATSPER1

GAL3ST3

SF3B2

SNORD13F

PACS1

KLC2
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YIF1A

TMEM151A

CD248
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LOC102724064

SLC29A2

NPAS4

MRPL11

PELI3

LOC101928069

DPP3

BBS1

ZDHHC24

ACTN3

CTSF

CCDC87

CCS

RBM14

RBM14−RBM4

RBM4

RBM4B

SPTBN2

C11orf80

65.6 65.8 66 66.2 66.4
Position on chr11 (Mb)

3 GWAS hits
omitted

DNA methylation (variation)

Obesity (early onset extreme)

Breast cancer

Bipolar disorder
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NPAS4

MRPL11

PELI3

LOC101928069

DPP3

BBS1

ZDHHC24

ACTN3

CTSF

CCDC87

CCS

RBM14

RBM14−RBM4

RBM4

RBM4B

SPTBN2

C11orf80

RCE1
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LRFN4

MIR3163

C11orf86

SYT12

MIR6860

RHOD

KDM2A

GRK2

ANKRD13D

SSH3

LOC100130987

POLD4

CLCF1

RAD9A

PPP1CA

TBC1D10C

CARNS1

66.2 66.4 66.6 66.8 67
Position on chr11 (Mb)

HIV−1 susceptibility

Bipolar disorder

Height

Bipolar disorder
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Position on chr11 (Mb)

QRS duration
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Urate levels

Inflammatory bowel disease

Platelet counts
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Position on chr12 (Mb)

13 GWAS hits
omitted

Metabolite levels

Bilirubin levels Methotrexate clearance (acute lymphoblastic leukemia)

Sex hormone−binding globulin levels
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Position on chr12 (Mb)

3 GWAS hits
omitted

Body mass index

Obesity

Obesity
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rs11169926

0.2

0.4

0.6

0.8

r2

GALNT6

SLC4A8

SCN8A

FIGNL2

LOC105369971

ANKRD33

ACVRL1

ACVR1B

GRASPOS

GRASP

NR4A1

ATG101

OR7E47P

KRT80

C12orf80

LINC00592

KRT7

KRT7−AS

KRT87P

KRT86

KRT81

KRT83

51.8 52 52.2 52.4 52.6
Position on chr12 (Mb)

Alzheimer's disease (cognitive decline) Urate levels

Reasoning
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rs73119306

0.2

0.4

0.6

0.8

r2

4 genes
omitted

SDR9C7

RDH16

GPR182

ZBTB39

TAC3

MYO1A

NEMP1

NAB2

STAT6

LRP1

LRP1−AS

MIR1228

NXPH4

SHMT2

NDUFA4L2

STAC3

R3HDM2

INHBC

INHBE

GLI1

ARHGAP9

MARS

MIR6758

DDIT3

MIR616

MBD6

DCTN2

KIF5A

PIP4K2C

DTX3

ARHGEF25

LOC101927583

SLC26A10

OS9

AGAP2

AGAP2−AS1

TSPAN31

CDK4

MIR6759

MARCH9

CYP27B1

METTL1

EEF1AKMT3

TSFM

CTDSP2

57.4 57.6 57.8 58 58.2
Position on chr12 (Mb)

13 GWAS hits
omitted

HDL cholesterol

Triglycerides Rheumatoid arthritis

y disturbances after bilateral sagittal split ramus osteotomy

Multiple sclerosis

Multiple sclerosis
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OS9
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CDK4
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MARCH9

CYP27B1

METTL1

EEF1AKMT3

TSFM

CTDSP2

LOC100506844

ATP23

LINC02403

58 58.2 58.4 58.6 58.8
Position on chr12 (Mb)

1 GWAS hit
omitted

Rheumatoid arthritis Obesity−related traits

Multiple sclerosis

Celiac disease and Rheumatoid arthritis
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SH2B3

111 111.2 111.4 111.6 111.8
Position on chr12 (Mb)

4 GWAS hits
omitted

Heart rate Glycemic traits Coronary heart disease

Coronary heart disease Type 1 diabetes

Gamma glutamyl transpeptidase
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LDL cholesterol

Platelet counts Coronary heart disease
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32 GWAS hits
omitted

Cholesterol, total
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Coronary heart disease
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Renal function−related traits (BUN)

Coronary heart disease
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Position on chr12 (Mb)

27 GWAS hits
omitted

Cholesterol, total

LDL cholesterol

Homocysteine levels



0

5

10

15

20

−
lo

g 1
0(

p−
va

lu
e)

0

20

40

60

80

100
R

ecom
bination rate (cM

/M
b)

● ● ●
●
●

● ●
●

●●
●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●●●●

●
●●●●●●

●

●●●●●●●

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

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

●●●●●●●●●●●●
●●●●
●
●●●
●
●

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

●

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

●

●●●●●
●
●●●●●●●

●

●●●●●●●
●
●

●●●●●●

●

●●●●●●●●●●●●●●●●●●

●

●

●

●●●●●●●●●●●●●●
●●●
●
●

●●●●●
●●
●●●
●●
●
●●
●
●●●●●

●

●●●●●
●●

●●●●
●●

●

●

●

●

●
●
●●
●
●●
●

●●●●

●
●●
●
●●●●●

●
●
●●
●
●●●

●●
●●
●

●
●●

●

●●
●●●●●●

●

●●
●●●●
●
●●●●

●●●●●

●
●●●
●
●●
●●
●
●
●
●●

●●
●

●
●
●
●●

●
●

●●●●
●

●

●
●●●●
●●
●

●

●●●

●●

●●●●
●●●

●

●

●
●
●
●●

●

●
●●●
●●
●●
●●
●●
●●●

●●●

●●
●
●

●●●

●

●

●●
●●

●

●
●
●●
●

●

●●
●●
●
●●●
●
●●●●
●
●●●●
●

●

●●

●●●●

●●

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

●
●
●
●
●●
●
●
●
●
●
●●

●
●
●
●
●
●●
●●
●
●●●●●

●●
●●●
●
●
●●●●●
●

●
●
●●●●●●
●●
●●●
●●●●●●
●●●
●

●●
●

●
●
●●●●●●●●●●
●

●
●
●
●●
●
●●●●●
●●

●
●●●
●
●●●●●
●
●●
●
●

●

●

●●
●
●
●●●
●
●
●

●
●
●

●
●●
●●●
●●

●●

●
●
●

●
●
●
●●●
●

●
●
●●●●●
●
●
●

●
●

●
●
●
●
●
●●●
●

●

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

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

●
●

●
●●
●●●

●
●
●●●
●●●
●●●
●

●●
●●●●●●

●

●●●

●

●●●
●
●

●

●
●●●

●
●
●●

●●

●
●●

●
●

●

●
●

●

●

●
●

●
●●

●

●

●
●

●

●●
●
● ●

●

●

●●●

●
●

●

●

●●

●

●
●
●
●

●
●●
●
●

●

●●
●

●●

●

●●

●
●

●

●
●

●
●
●

●

●●
●●
●●●

●

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

●

●
●●●●●
●
●

●●
●
●●●

●
●●
●●●●

●

●●●

●

●
●

●

●

●●●
●
●
●

●
●
●●●
●
●●

●

●●
●
●●

●
●

●●

●

●

●

●

●●●●●●

●

●●

●

●

●

●

●

●
●
●
●●

●
●●●
●
●
●

●●●●●●●●●●●●●●

●

●●●●
●
●

●

●
●
●

●●●●

●

●
●
●

●

●●

●●●

●

●●●

●●●
●●●

●
●
●●
●●
●
●
●●

●

●
●
●●●●
●
●

●

●●
●
●●
●
●●

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

●
●
●

●
●
●

●●●●●●

●

●●

●

●

●

●●●●

●●
●
●

●

●

●

●

●●

●

●●
●●●

●

●
●
●●●●●

●●

●

●●
●
●
●
●

●
●●
●●

●●
●●●
●●
●
●●
●
●●●●
●●

●

●●●●●●●●●●●●

●

●●●●●●●●
●●●●●

●
●
●●●
●
●
●
●

●

●

●
●●
●●
●
●

●

●
●●●●
●
●●●●●●
●●●●●
●
●

●●●●●●
●●
●●●
●
●

●

●

●●
●
●●●●●●
●●●●
●
●

●

●
●
●

●
●
●●
●●

●

●

●

●
●●
●
●●●
●●●●●●●●

●
●●
●
●●●
●
●

●
●
●
●●●●●

●

●●●●
●●

●
●●
●●
●
●
●
●●

●●
●●●●●
●●●●●
●
●●●●
●

●
●●●●●
●●

●
●●
●

●

●
●
●

●
●●●●

●

●●
●●●●●●●●

●

●
●●●●●●●●●●●●●

●
●●●
●
●●
●
●
●●●

●

●●

●
●
●●
●

●

●
●

●

●

●●●
●●●●
●●●
●●●●

●

●
●

●●
●
●●●

●
●
●

●●

●●

●

●●●●●
●●●●
●

●●●●
●
●●
●●●●●●

●

●

●

●●●●
●
●

●
●
●●●

●

●●●●●●●●●●●

●

●●

●

●●●●●●●
●●●●
●●●
●●●

●

●
●●●●●

●

●
●
●●
●
●●●●
●
●

●●●

●
●●
●
●
●●
●
●●

●

●●●●
●●●●
●
●
●●

●

●

●

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

●
●

●●
●
●●●

●

●●●●●

●

●●

●

●

●●●
●●

●
●

●

● ●

●

●●

●

●

●●●

●

●
●●●
●

●●●

●●

●

●●

●●●

●

●

●

●

●
●
●●

●

●

●

●●

●

●

●

●

●●●●
●●
●●●●●●
●●●●●●●●

●

●●●●
●
●
●
●

●

●

●●
●
●

●

●●●●

●
●
●●●●●
●●●
●●●

●

●●●●●
●●●●
●●

●

●●

●

●

●
●●●●

●●

●●

●

●

●

●●

●
●
●●
●

●
●●
●
●●
●

●●●●●●●●●
●●●●

●
●
●●●
●
●
●●●●●●
●●
●● ●●●●

●
●●●

●●

●●●●●●●●●

●

●●
●
●●●●●

●

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

●
rs148015593

0.2

0.4

0.6

0.8

r2

MIR548AQ

ORAI1

MORN3

TMEM120B

RHOF

LINC01089

SETD1B

HPD

PSMD9

WDR66

BCL7A

LOC100506691

MLXIP

LRRC43

IL31

B3GNT4

DIABLO

LOC101593348

VPS33A

CLIP1

CLIP1−AS1

ZCCHC8

RSRC2

KNTC1

122.2 122.4 122.6 122.8 123
Position on chr12 (Mb)

2 GWAS hits
omitted

Mean platelet volume

Adverse response to chemotherapy (neutropenia/leucopenia) (all antimicrotubule drugs)

Urate levels

Obesity−related traits
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CHFR
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132.6 132.8 133 133.2 133.4
Position on chr12 (Mb)

Immune response to smallpox vaccine (IL−6)
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30.6 30.8 31 31.2 31.4
Position on chr13 (Mb)

2 GWAS hits
omitted

Adverse response to chemotherapy in breast cancer (alopecia) (cyclophosphamide+epir

Non−word repetition

Antineutrophil cytoplasmic antibody−associated vasculitis 
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r2

DACH1

72 72.2 72.4 72.6 72.8
Position on chr13 (Mb)

Urate levels Obsessive−compulsive disorder

Adverse response to lamotrigine and phenytoin

Longevity Chronic kidney disease

Cognitive performance
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HCN4

REC114

NPTN

NPTN−IT1

73 73.2 73.4 73.6 73.8
Position on chr15 (Mb)

Heart rate

IgG glycosylation

Urate levels Atrial fibrillation
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rs2472297

0.2

0.4

0.6

0.8

r2

CCDC33

CYP11A1

LOC729739

LINC02255

SEMA7A

MIR6881

UBL7

UBL7−AS1

ARID3B

CLK3

EDC3

CYP1A1

CYP1A2

CSK

MIR4513

LMAN1L

CPLX3

ULK3

MIR6882

SCAMP2

MPI

FAM219B

COX5A

RPP25

SCAMP5

PPCDC

C15orf39

LOC105376731

74.6 74.8 75 75.2 75.4
Position on chr15 (Mb)

16 GWAS hits
omitted

Systemic lupus erythematosus and Systemic sclerosis

Blood trace element (Zn levels)

Adverse response to chemotherapy (neutropenia/leucopenia) (all platin
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Position on chr15 (Mb)

6 GWAS hits
omitted

Systemic lupus erythematosus and Systemic sclerosis

Blood trace element (Zn levels)

Adverse response to chemotherapy (neutropenia/leucopenia) (all platinum−based drugs)

Sudden cardiac arrest

Height
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Position on chr15 (Mb)

Urate levels

Red blood cell traits

Response to tocilizumab in rheumatoid arthritis

Chronic kidney disease
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Response to tocilizumab in rheumatoid arthritis
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Type 2 diabetes Rheumatoid arthritis

Information processing speed

Common traits (Other)
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Position on chr16 (Mb)

7 GWAS hits
omitted

HDL cholesterol

Obesity−related traits

Ulcerative colitis

Crohn's disease

HIV−1 viral setpoint

Metabolic traits Reasoning
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Position on chr16 (Mb)

1 GWAS hit
omitted

Homeostasis model assessment of beta−cell function (interaction)

Urate levels IgE levels 

Menarche (age at onset)
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Thiazide−induced adverse metabolic effects in hypertensive patients
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2 GWAS hits
omitted

Calcium levels Metabolite levels (5−HIAA)

Serum albumin level Bone mineral density

Coronary heart disease
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3 GWAS hits
omitted

Triglycerides Obesity−related traits

Response to taxane treatment (placlitaxel)

Bone mineral density

Platelet counts
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Breast cancer Urate levels

Obesity−related traits
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1 GWAS hit
omitted

Obesity−related traits

Lipoprotein−associated phospholipase A2 activity and mass

Inflammatory bowel disease
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Height
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TEN1
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CDK3

MIR4538

EVPL

SRP68
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MIR6868

FOXJ1

RNF157−AS1
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UBALD2
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LOC105274304

MXRA7

JMJD6
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SRSF2

MIR636

MFSD11

73.8 74 74.2 74.4 74.6
Position on chr17 (Mb)

1 GWAS hit
omitted

Retinal arteriolar caliber

Urate levels

White matter hyperintensity burden
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Periodontitis (CDC/AAP)

Periodontitis (CDC/AAP)

Interstitial lung disease 
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Triglycerides

Periodontitis

Age−related macular degeneration

Thyroid hormone levels

Urate levels
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r2

DPY19L3 PDCD5

ANKRD27

SNORA68B

RGS9BP

NUDT19

TDRD12

SLC7A9

CEP89

FAAP24

RHPN2

GPATCH1

WDR88

LRP3

SLC7A10

CEBPA

CEBPA−AS1

CEBPG

PEPD

33 33.2 33.4 33.6 33.8
Position on chr19 (Mb)

18 GWAS hits
omitted

Adiponectin le

HDL cholesterol

Triglycer
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16 genes
omitted

SLC6A16

MIR4324

CD37

TEAD2

DKKL1

LOC101928295

CCDC155

PTH2

GFY

SLC17A7

PIH1D1

ALDH16A1

FLT3LG

RPL13A

RPL13AP5

FCGRT

RCN3

NOSIP

PRRG2

PRR12

RRAS

SCAF1

IRF3

BCL2L12

PRMT1

MIR5088

ADM5

CPT1C

TSKS

AP2A1

MIR6799

FUZ

MED25

MIR6800

PTOV1−AS1

PTOV1

MIR4749

PTOV1−AS2

PNKP

MIR4750

IL4I1

NUP62

ATF5

SIGLEC11

SIGLEC16

VRK3

ZNF473

LOC400710

SNAR−A3

SNAR−A4

SNAR−A5

SNAR−A7

SNAR−A11

SNAR−A9

SNAR−A6

SNAR−A8

IZUMO2

49.8 50 50.2 50.4 50.6
Position on chr19 (Mb)

3 GWAS hits
omitted

Blood trace element (Se levels)

Serum albumin level

Serum total protein level

Panic disorder
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Position on chr20 (Mb)

3 GWAS hits
omitted

Cholesterol, total

LDL cholesterol
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Position on chr20 (Mb)

10 GWAS hits
omitted

Mean platelet volume

Response to diuretic therapy in hypertension

DNA methylation (variation) Inflammatory bowel disease
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Position on chr22 (Mb)

8 GWAS hits
omitted

Non−alcoholic fatty liver disease

Alzheimer's disease (cognitive decline)

IgG glycosylation IgG glycosylation
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Fasting glucose−related traits (interaction with BMI)
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