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SNPa RAbChr:Positionc RAFd ORe P−valuef Gene(s) Annotationg

rs72678531 G 1:67,571,033 0.17 1.61 2.47 × 10−38 IL12RB2 OC

rs2488393 A 1:195,988,863 0.21 1.28 4.29 × 10−12 DENND1B,CRB1

rs3024921 A 2:191,651,517 0.06 1.62 2.59 × 10−18 STAT1,STAT4

rs7574865 A 2:191,672,878 0.22 1.31 1.38 × 10−13 STAT1,STAT4

rs2293370 G 3:120,702,624 0.80 1.39 6.84 × 10−16 TMEM39A,POGLUT1,TIMMDC1,CD80 NS

rs2366643 A 3:161,219,179 0.57 1.35 3.92 × 10−22 IL12A OC

rs62270414 G 3:161,122,353 0.15 1.41 5.74 × 10−17 IL12A OC

rs668988 G 3:161,198,245 0.43 1.26 4.73 × 10−09 IL12A OC

rs80014155 A 3:161,108,087 0.004 3.44 2.64 × 10−11 IL12A

rs7665090 G 4:103,770,651 0.52 1.26 8.48 × 10−14 MANBA,NFKB1 NS,eQTL

rs6871748 A 5:35,921,739 0.72 1.30 2.26 × 10−13 IL7R,CAPSL,SPEF2,UGT3A1 NS

rs35188261 A 7:128,470,775 0.17 1.52 6.52 × 10−22 IRF5,TNPO3 OC

rs3807307 G 7:128,366,438 0.47 1.22 4.12 × 10−09 IRF5,TNPO3 OC,eQTL

rs80065107 A 11:118,187,9770.79 1.39 7.20 × 1016 DDX6 OC

rs1800693 G 12:6,310,270 0.40 1.27 1.18 × 10−14 TNFRSF1A,LTBR,SCNN1A OC

rs11064157 A 12:6,362,910 0.25 1.23 1.69 × 10−09 TNFRSF1A,LTBR,SCNN1A

rs11065979 A 12:110,543,9400.44 1.20 2.87 × 10−09 ATXN2,BRAP,SH2B3 NS

rs911263 A 14:67,823,346 0.71 1.26 9.95 × 10−11 RAD51B

rs1646019 G 16:11,267,181 0.71 1.31 6.72 × 10−15 SOCS1,CLEC16A,PRM1,PRM2 OC,eQTL

rs12708715 C 16:11,085,325 0.68 1.29 2.69 × 10−08 SOCS1,CLEC16A,PRM1,PRM2 OC,eQTL

rs80073729 A 16:11,281,298 0.004 2.96 2.69 × 10−08 SOCS1,CLEC16A,PRM1,PRM2 OC

rs11117433 G 16:84,577,017 0.77 1.26 1.41 × 10−09 IRF8 OC

rs8067378 G 17:35,304,874 0.52 1.26 6.05 × 10−14 ORMDL3,ZPBP2,GSDMB,IKZF3 NS,OC,eQTL

rs17564829 G 17:41,362,429 0.24 1.25 2.15 × 10−09 CRHR1,MAPT NS,OC,eQTL

rs34536443 G 19:10,324,118 0.95 1.91 1.23 × 10−12 TYK2 NS

rs2267407 A 22:38,076,996 0.23 1.29 1.29 × 10−13 SYNGR1,PDGFB,RPL3 OC,eQTL

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15
16

17

18
19

20
21
22

C
hrom

osom
e

− log10(p)
0 10 20 30 40 50



GWAS odds ratio (Mells et al., 2011)
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−log10 P−value from Jostins et al. (2012) (n = 76,312)
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CD East Asian

Crohn's disease odds ratios in Europeans
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Crohn's disease odds ratios in Europeans
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Crohn's disease odds ratios in Europeans
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UC East Asian

Ulcerative colitis odds ratios in Europeans
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Ulcerative colitis odds ratios in Europeans
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Ulcerative colitis odds ratios in Europeans
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IBD East Asian

Inflammatory bowel disease odds ratios in Europeans
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Inflammatory bowel disease odds ratios in Europeans

In
fla

m
m

at
or

y 
bo

w
el

 d
is

ea
se

 o
dd

s 
ra

tio
s 

in
 In

di
an

s

0.5 0.75 1 1.25 1.5 1.75 2

0.
5

0.
75

1
1.

25
1.

5
2 Indian P−value

< 5 × 10−8

5 × 10−8 − 5 × 10−6

5 × 10−6 − 5 × 10−4

5 × 10−4 − 0.05
> 0.05

r2=0.48
p=5.39e−25
beta=0.79

IBD Iranian

Inflammatory bowel disease odds ratios in Europeans

In
fla

m
m

at
or

y 
bo

w
el

 d
is

ea
se

 o
dd

s 
ra

tio
s 

in
 Ir

an
ia

ns

0.5 0.75 1 1.25 1.5 1.75 2

0.
5

0.
75

1
1.

25
1.

5
2 Iranian P−value

< 5 × 10−8

5 × 10−8 − 5 × 10−6

5 × 10−6 − 5 × 10−4

5 × 10−4 − 0.05
> 0.05

r2=0.23
p=4.88e−11
beta=0.68







1

IL23R

IL23R

2

ATG16L1

3

4 TBC1D1,FLJ13197

PPBP,CXCL5

5

DAB2,PTGER4

IL12B,LOC285627

6

HLA−DQA1,HLA−DQB1

7

8

9

TNFSF15

TNFSF15,TNFSF8

10

ZNF365,ADO

GOT1,NKX2−3

11

12

13
14
15

16

NOD2

NOD2

NOD2

17

STAT3

18

19

20

21

22

NCF4

A

European CD East Asian CD

1

RNF186,OTUD3
RNF186,OTUD3

IL23R

CTH,PTGER3

FCGR2A

FCGR2A

2

3

4

5

6
HLA−DQA1,HLA−DQB1

HLA−DQA1,HLA−DQB1

LOC285740,PHACTR27

GNA12
8

9

RCL1,JAK2
10

GOT1,NKX2−3

11

12

13

GPR12,USP12

14
15
16

17

18

19

20

21 ETS2,PSMG1

22

PDGFB,RPL3

RPL3,SYNGR1

B

European UC East Asian UC

Colour legend

Monomorphic in East Asians Similar MAF and OR Different MAF Different OR Different MAF and different OR





 





 





 

 







 

 

 



 

 



 

 



20

43

48

7

4

25

8

8

68

3
3 7

1

94

129

CD4 LPL CD8 LPL

CD4 IEL CD8 IEL



 





 







A

Expected length

Le
ng

th
 o

f d
iff

er
en

tia
lly

 e
xp

re
ss

ed
 g

en
es

0 200000 600000 1000000

0
40

00
00

80
00

00
12

00
00

0

B

Expected length

Le
ng

th
 o

f d
iff

er
en

tia
lly

 e
xp

re
ss

ed
 g

en
es

0 500000 1000000 1500000

0
50

00
00

10
00

00
0

15
00

00
0



 





 



 



Effective sample size

N
um

be
r 

of
 g

en
om

e−
w

id
e 

si
gn

ifi
ca

nt
 lo

ci

0 20,000 40,000 60,000 80,000 100,000

0
50

10
0

15
0

20
0

IBD

CD

UC
MS

RA
CeD

AS

Ps

AtD
PSC

PBC r2 = 0.87



Strength of association (rank)

P
he

no
ty

pi
c 

va
ria

nc
e 

ex
pl

ai
ne

d

CD

UC

IBD
PBC

PSCCCCC

0 50 100 150

0.
00

0.
02

0.
04

0.
06

0.
08

0.
10







 

 



 





Minor allele frequency

O
dd

s 
ra

tio

0.001 0.005 0.01 0.05 0.1 0.5

1.
0

1.
5

2.
0

2.
5

3.
0

3.
5

4.
0

NOD2

NOD2

NOD2

OD2 IL23R

IL23RIL2IL 3RRL23RL23RL23

Statistical power of study

n = 3000
n = 50,000
n = 200,000

CD loci
UC loci

HLA IL2IL

IL23R

A

Common variants
with small effects

(GWAS)

Low frequency variants
of moderate/large effects

(linkage and GWAS)

Rare variants
with small effects
(difficult to find)

Rare/low−frequency variants
with moderate/large effects

(sequencing?)







 



 



 







 

 

 

 

 

 

 

 

 



 
























































