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Figure S1. Quantile-Quantile Plots for the Discovery Panels A and B 

Only markers that passed the quality criteria were used for plotting. The 2.5th and 97.5th 

centiles of the distribution under random sampling and the null hypothesis form the 95% 

concentration band. (A) genome-wide meta-analysis on PS (panel A); first plot of the 

association test statistics was calculated under inclusion of all SNPs within the extended HLA 

region (Chr6:25-34Mb), λ1000=1.027. Second plot was calculated under exclusion of all SNPs 

within the extended HLA region, λ1000=1.024. (B) genome-wide meta-analysis on CD (panel 



B); first plot of the association test statistics was calculated under inclusion of all SNPs within 

the extended HLA region (Chr6:25-34Mb), λ1000=1.032. Second plot was calculated under 

exclusion of all SNPs within the extended HLA region, λ1000=1.034. 
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Figure S2. Results of the Genome-Wide Meta-Analysis in Discovery Panels A and B 

For each marker,–log10P for phenotypic association is depicted with regard to the physical 

location of that marker (“Manhattan plot”). Only markers that passed the quality criteria were 

used for plotting. Black horizontal line indicates a genome-wide significance threshold of 

5×10
-8

. (A): PS (panel A); Association signals from the extended HLA region (Chr6:25-

34Mb) were truncated at the 1×10
-25

 level. (B): CD (panel B).  
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Figure S3. Quantile-quantile (Q-Q) plots for the combined–phenotype analysis (panels A and 

B) 

(A): Same-effect meta-analysis; λ1000=1.023. (B): Opposite-direction meta-analysis; 

λ1000=1.009. (C): Same-effect meta-analysis after excluding known associated loci for PS and 

CD; λ1000=1.021. (D): Opposite-effect meta-analysis after excluding known associated loci for 

PS and CD; λ1000=1.008. 



(A)

(B)

 



(C)

(D)

 



Figure S4. Regional Association Plots of Established Risk Loci Shared between CD and PS 

(see also Table 1) 

(A): 1p31 (IL23R); (B): 5p33 (IL12B). (C): 2p16 (REL). (D): 19p13 (TYK2). Plots (A-C) and 

(D) display the -log10P-values from the same- and opposite-direction meta-analysis of CD and 

PS (panels A and B, Table S1, see also Figure 1), respectively, with regard to the physical 

location of markers. Imputation of SNP genotypes is based on the HapMap3 reference (see 

Methods). Blue-filled circle: lead SNP; Other filled circles: analyzed SNPs where the fill 

color corresponds to the strength of linkage disequilibrium (r
2
) with the lead SNP (for color 

coding see legend in the upper right corner of each plot); Green triangles: analyzed SNPs of 

the meta-analysis on PS (panel A) Gray squares: analyzed SNPs of the meta-analysis on CD 

(panel B) Blue line: recombination intensity (cM/Mb). Positions and gene annotations are 

according to NCBI’s build 36 (hg18).  
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Figure S5. Regional Association Plots of Newly Detected Risk Loci for Both CD and PS 

(A): 10q22 (ZMIZ1); (B): 16p13 (near SOCS1). Shown are the -log10P-values from the 

combined-phenotype GWAS meta-analysis of CD and PS (panels A and B, Table S1, see also 

Figure 1) with regard to the physical location of markers. Imputation of SNP genotypes is 

based on the HapMap3 reference (see Methods). Blue-filled circle: lead SNP; Other filled 

circles: analyzed SNPs where the fill color corresponds to the strength of linkage 

disequilibrium (r
2
) with the lead SNP (for color coding see legend in the upper right corner of 

each plot); Blue line: recombination intensity (cM/Mb). Positions and gene annotations are 

according to NCBI’s build 36 (hg18). 

 



 

Figure S6. Regional Association Plot of the Risk Locus at 19p13 Shared between CD and PS 

Shown are the -log10P-values from the combined-phenotype GWAS meta-analysis of CD and 

PS (panels A and B, Table S1, see also Figure 1) considering same direction of effects with 

regard to the physical location of markers. Imputation of SNP genotypes is based on the 

HapMap3 reference (see Methods). Blue-filled circle: lead SNP; Other filled circles: analyzed 

SNPs where the fill color corresponds to the strength of linkage disequilibrium (r
2
) with the 

lead SNP (for color coding see legend in the upper right corner of each plot); Green triangles: 

analyzed SNPs of the meta-analysis on PS (panel A) Gray squares: analyzed SNPs of the 

meta-analysis on CD (panel B) Blue line: recombination intensity (cM/Mb). Positions and 

gene annotations are according to NCBI’s build 36 (hg18). 



Table S1. Case/Control Panels Used in the Analysis 

 

Panel A: Discovery panel after quality control for GWAS meta-analysis on psoriasis (PS). 

Index GWAS #Cases #Controls GWAS platform 

Germany 469 2646 Illumina 550k, Illumina 330k, Affymetrix 6.0 

United States (CASP) 757 987 Perlegen Sciences 

Canada (Genizon) 1303 1322 Illumina 1M 

Total 2529 4955  

 

Panel B: Discovery panel after quality control for GWAS meta-analysis on Crohn’s disease 

(CD). 

Index GWAS #Cases #Controls GWAS platform 

Germany 480 2645 Illumina550k, Illumina 300k, Affymetrix 6.0 

UK (WTCCC) 1662 2860 Affymetrix 500k 

Total 2142 5505  

 

Panel C: Replication panel after quality control for PS (OVERLAP approach). 

Replication country Disease #Cases #Controls 

Germany PS 674 1984 

Estonia PS 1126 960 

United States PS 2137 1903 

United Kingdom PS 2178 2657 

Total PS 6115 7504 

 

 

 



Panel D: Replication panel for CD and PS after quality control (COMBINED approach). 

Replication country Disease #Cases #Controls 

Germany CD 1713 1463 

Germany PS 596 1853 

Estonia PS 413 249 

Total 
 

2722 3565 

 

Panel E: Replication panel for CD and PS after quality control (COMBINED approach). 

Replication country Disease #Cases #Controls 

Germany CD 1672 136 

Italy CD 688 879 

United Kingdom PS 2178 2657 

Total  4538 3672 

 



Table S2. Results of same-effect analysis of the combined-phenotype (COMBINED approach) and of the replication in panel D (see Table S1D). 

part 1 

    

CD+PS Discovery GWAS 

(4,671/10,460) 

PS GWAS (2,529/4,955) CD GWAS (2,142/5,505) PS Replication 

(1,009/2,102) 

CD Replication 

(1,713/1,463) 
Chr SNP A1 Locus P OR P OR P OR P OR P OR 

1 rs10489873 A RGS1 7.42×10
-06

 0.74 3.18×10
-04

 0.73 7.51×10
-03

 0.75 3.07×10
-01

 1.13 1.58×10
-01

 1.15 

1 rs2208843 G NFASC 5.83×10
-05

 0.83 1.70×10
-04

 0.77 4.71×10
-02

 0.88 1.37×10
-01

 0.86 2.61×10
-01

 0.91 

2 rs10184619 C BRE 5.85×10
-06

 0.88 1.53×10
-03

 0.88 1.19×10
-03

 0.88 9.74×10
-01

 1.00 3.15×10
-01

 0.95 

2 rs4851527 A IL1R2 2.26×10
-05

 1.12 3.16×10
-04

 1.15 1.59×10
-02

 1.09 5.56×10
-01

 0.97 1.56×10
-01

 1.07 

5 rs10053519 G - 

 

4.42×10
-06

 1.14 1.09×10
-04

 1.16 9.19×10
-03

 1.11 9.89×10
-01

 1.00 8.91×10
-01

 0.99 

7 rs2255323 C GPR85 8.86×10
-09

 0.80 4.13×10
-05

 0.83 2.74×10
-05

 0.75 3.85×10
-01

 0.95 4.46×10
-02

 0.89 

9 rs886017 G RALGDS 1.43×10
-05

 0.88 9.31×10
-05

 0.85 2.75×10
-02

 0.91 8.32×10
-01

 0.99 2.61×10
-01

 1.06 

9 rs11574906 T NOTCH1 2.74×10
-07

 1.31 1.90×10
-03

 1.31 1.46×10
-05

 1.59 5.45×10
-02

 0.84 1.57×10
-01

 0.89 

10 rs7071642
 a

 

a
 aa

* 

A ZNF365 3.41×10
-08

 1.42 1.17×10
-04

 1.18 7.70×10
-05

 1.19 2.43×10
-01

 1.08 3.22×10
-03

 1.19 

10 rs2675671 C CAMK2G 3.89×10
-06

 0.87 4.05×10
-04

 0.87 2.74×10
-03

 0.89 4.88×10
-01

 0.96 3.79×10
-01

 0.96 

10 rs1250544
 a

 

* 

G ZMIZ1 1.12×10
-05

 1.14 3.85×10
-05

 1.18 3.31×10
-02

 1.09 1.99×10
-04

 1.25 2.60×10
-03

 1.17 

10 rs1250550
 a

 

* 

C ZMIZ1 1.52×10
-03

 1.11 1.53×10
-02

 1.11 4.05×10
-02

 1.10 5.05×10
-03

 1.19 4.75×10
-04

 1.21 

10 rs12415344 G SORCS1 9.38×10
-05

 0.41 4.93×10
-04

 0.30 3.35×10
-02

 0.52 4.36×10
-01

 0.79 2.57×10
-01

 1.42 

11 rs10836477 T LDLRAD3 4.12×10
-06

 0.88 5.36×10
-03

 0.90 2.03×10
-04

 0.87 8.00×10
-01

 1.02 2.73×10
-01

 1.06 

12 rs12580100 A IKZF4 6.18×10
-07

 1.29 9.24×10
-05

 1.32 1.80×10
-03

 1.26 2.22×10
-01

 1.11 6.87×10
-01

 1.03 

15 rs2016902 G PAK6 1.42×10
-06

 0.38 2.88×10
-05

 0.33 1.08×10
-02

 0.46 5.86×10
-01

 0.86 8.94×10
-01

 0.95 

16 rs4780355 T SOCS1 9.36×10
-07

 1.16 1.72×10
-04

 1.18 1.47×10
-03

 1.15 6.89×10
-02

 1.12 4.84×10
-06

 1.28 

19 rs10405308 G LOC401895 1.81×10
-07

 0.60 6.54×10
-04

 0.59 7.72×10
-05

 0.60 2.29×10
-01

 0.85 7.45×10
-01

 0.96 

 

 

 

 



part 2 

    

PS GWAS & Repl 

(3,538/7,057) 

CD GWAS & Repl 

(3,855/6,968) 

CD+PS GWAS&Repl 

(7,393/14,025) 
 

Chr SNP A1 Locus P OR P OR P OR Status now 

1 rs10489873 A RGS1 2.18×10
-02

 0.85 4.39×10
-01

 0.94 2.81×10
-02

 0.89 
 

1 rs2208843 G NFASC 8.56×10
-05

 0.80 2.37×10
-02

 0.89 1.54×10
-05

 0.85 - 

2 rs10184619 C BRE 9.43×10
-03

 0.92 1.54×10
-03

 0.91 4.44×10
-05

 0.91 - 

2 rs4851527 A IL1R2 7.82×10
-03

 1.09 5.44×10
-03

 1.09 1.20×10
-04

 1.09 - 

5 rs10053519 G - 

 

1.29×10
-03

 1.11 5.02×10
-02

 1.06 2.63×10
-04

 1.09 - 

7 rs2255323 C GPR85 1.18×10
-04

 0.86 2.02×10
-05

 0.83 1.23×10
-08

 0.85 - 

9 rs886017 G RALGDS 8.66×10
-04

 0.90 3.20×10
-01

 0.97 2.42×10
-03

 0.93 - 

9 rs11574906 T NOTCH1 3.36×10
-01

 1.06 1.32×10
-01

 1.10 8.18×10
-02

 1.14 - 

10 rs7071642
 a

  A ZNF365 1.19×10
-04

 1.15 8.25×10
-07

 1.19 5.03×10
-10

 1.17 CD 

10 rs2675671 C CAMK2G 8.69×10
-04

 0.90 3.46×10
-03

 0.91 1.02×10
-05

 0.91 - 

10 rs1250544
 a

 G ZMIZ1 3.90×10
-08

 1.20 4.47×10
-04

 1.12 2.66×10
-10

 1.17 CD, PS, CDPS 

10 rs1250550
 a

 C ZMIZ1 3.00×10
-04

 1.14 1.14×10
-04

 1.15 1.26×10
-07

 1.14 CD 

10 rs12415344 G SORCS1 4.29×10
-03

 0.53 4.75×10
-01

 0.86 1.22×10
-02

 0.68 - 

11 rs10836477 T LDLRAD3 3.03×10
-02

 0.93 2.02×10
-02

 0.93 1.49×10
-03

 0.93 - 

12 rs12580100 A IKZF4 1.58×10
-04

 1.23 1.21×10
-02

 1.14 9.05×10
-06

 1.18 - 

15 rs2016902 G PAK6 6.21×10
-04

 0.51 3.86×10
-02

 0.62 7.65×10
-05

 0.55 - 

16 rs4780355 T SOCS1 3.67×10
-05

 1.16 1.01×10
-07

 1.20 2.02×10
-11

 1.18 - 

19 rs10405308 G LOC401895 1.62×10
-03

 0.73 2.15×10
-03

 0.76 1.14×10
-05

 0.74 - 

 

Chr: chromosome of marker; SNP: rs ID; A1: minor allele; Locus: one candidate gene in the region; P/OR: P-value and corresponding odds ratio with respect to minor allele for the combined-phenotype GWAS meta-

analysis of CD and PS (panel A&B), GWAS meta-analysis of PS (panel A), GWAS meta-analysis of CD (panel B), PS replication analysis (as part of panel D), CD replication analysis (part of panel D), combined analysis 

of PS GWAS meta-analysis (panel A) and PS replication (part of panel D), combined analysis of CD GWAS meta-analysis (panel B) and CD replication (part of panel D), combined analysis of CD+PS GWAS meta-

analysis (panel A&B) and CD+PS replication (panel D). For each panel, numbers of cases/controls are displayed in parentheses. Status now: status of association with CD and/or PS. 
a
 SNPs are located inside established 

CD risk loci with P < 5×10
-8 1

.



Table S3. Results of opposite-effect analysis of the combined-phenotype (COMBINED approach) and of the replication in panel D (see Table S1D). 

 

part 1 

    

CD+PS Discovery GWAS 

(4,671/10,460) 

PS GWAS (2,529/4,955) CD GWAS (2,142/5,505) PS Replication 

(1,009/2,102) 

CD Replication 

(1,713/1,463) 
Chr SNP A1 Locus P OR P OR P OR P OR P OR 

1 rs7667 G CAPZB 3.61×10
-06

 1.14 3.22×10
-04

 0.86 3.06×10
-03

 0.89 5.39×10
-02

 0.89 8.92×10
-01

 0.99 

3 rs1386478 A ZDHHC23 6.34×10
-07

 0.86 1.03×10
-04

 1.19 1.53×10
-03

 1.15 2.73×10
-01

 1.07 9.27×10
-01

 0.99 

4 rs7677254 C FAT4 1.49×10
-05

 0.87 3.74×10
-03

 1.16 1.21×10
-03

 1.14 3.23×10
-01

 1.06 6.20×10
-01

 0.98 

 

part 2 

    

PS GWAS & Repl 

(3,538/7,057) 

CD GWAS & Repl 

(3,855/6,968) 

CD+PS GWAS&Repl 

(7,393/14,025) 
 Chr SNP A1 Locus P OR P OR P OR Status now 

1 rs7667 G CAPZB 4.89×10
-05

 0.87 1.38×10
-02

 0.92 8.11×10
-06

 0.90 - 

3 rs1386478 A ZDHHC23 1.33×10
-04

 1.15 1.44×10
-02

 1.09 7.40×10
-06

 1.12 - 

4 rs7677254 C FAT4 4.89×10
-03

 1.11 2.36×10
-02

 1.07 6.54×10
-05

 1.10 - 

 

Chr: chromosome of marker; SNP: rs ID; A1: minor allele; Locus: one candidate gene in the region; P/OR: P-value and corresponding odds ratio with respect to minor allele for the combined-phenotype GWAS meta-

analysis of CD and PS (panel A&B), GWAS meta-analysis of PS (panel A), GWAS meta-analysis of CD (panel B), PS replication analysis (as part of panel D), CD replication analysis (part of panel D), combined analysis 

of PS GWAS meta-analysis (panel A) and PS replication (part of panel D), combined analysis of CD GWAS meta-analysis (panel B) and CD replication (part of panel D), combined analysis of CD+PS GWAS meta-

analysis (panel A&B) and CD+PS replication (panel D). For each panel, numbers of cases/controls are displayed in parentheses. Status now: status of association with CD and/or PS. For CD GWAS and CD replication 

data, minor and major alleles were flipped in order to calculate P-value (P) and odds ratio (OR) (see Methods). 



Table S4. Results of in-silico expression quantitative trait locus (eQTL) analysis using the 

mRNAbySNPBrowser software 
2
 with significant evidence (PExpression < 1×10

4
) for 

differential expression.  

Probe-ID Marker Chr Pos Allele Effect H2 LOD P-value 

227941_at rs10181042 2 61135910 C 0.43 8.71 5.40 6.10E-007 

1568658_at rs10181042 2 61135910 C -0.565 15.11 9.57 3.10E-011 

201039_s_at rs1250546 10 80702538 T -0.307 4.61 4.01 1.70E-005 

212124_at rs1250546 10 80702538 T -0.277 3.76 3.37 8.10E-005 

228949_at rs1250559 10 80723566 C 0.289 3.93 3.43 7.00E-005 

221006_s_at rs1250559 10 80723566 C -0.296 4.13 3.43 7.00E-005 

1569053_at rs243323 16 11268703 A -0.33 4.53 3.34 8.80E-005 

241338_at rs243323 16 11268703 A 0.328 4.48 3.45 6.60E-005 

AVG_HSPA12A rs243323 16 11268703 A 0.33 4.53 3.58 4.90E-005 

221578_at rs243323 16 11268703 A 0.344 4.96 3.55 5.30E-005 

233648_at rs243323 16 11268703 A -0.326 4.46 3.34 8.80E-005 

AVG_NRK rs243323 16 11268703 A 0.349 5.05 3.71 3.60E-005 

226456_at rs243323 16 11268703 A 0.481 9.67 6.95 1.50E-008 

227164_at rs243323 16 11268703 A -0.331 4.57 3.45 6.60E-005 

228921_at rs243323 16 11268703 A 0.337 4.75 3.73 3.40E-005 

215170_s_at rs243323 16 11268703 A -0.337 4.71 3.47 6.30E-005 

237383_at rs243323 16 11268703 A -0.351 5.13 3.68 3.80E-005 

AVG_TMEM22 rs243323 16 11268703 A -0.344 4.96 3.66 4.00E-005 

1558595_at rs243323 16 11268703 A 0.326 4.46 3.49 6.10E-005 

1565567_at rs243323 16 11268703 A -0.349 5.11 3.72 3.50E-005 

226651_at rs243323 16 11268703 A -0.34 4.8 3.59 4.80E-005 

242819_at rs243323 16 11268703 A -0.337 4.73 3.37 8.10E-005 

38487_at rs243323 16 11268703 A 0.333 4.65 3.41 7.40E-005 

242241_x_at rs243323 16 11268703 A -0.328 4.48 3.30 9.70E-005 

AVG_MGC24665 rs243323 16 11268703 A 0.486 9.85 7.11 1.10E-008 

223981_at rs243323 16 11268703 A -0.34 4.82 3.56 5.20E-005 



AVG_HEL308 rs243323 16 11268703 A -0.342 4.86 3.60 4.60E-005 

241893_at rs243323 16 11268703 A -0.34 4.82 3.50 6.00E-005 

AVG_KIAA0974 rs243323 16 11268703 A -0.344 4.96 3.65 4.10E-005 

1553900_s_at rs243323 16 11268703 A 0.367 5.61 4.32 8.20E-006 

241988_x_at rs243323 16 11268703 A -0.351 5.15 4.03 1.70E-005 

206727_at rs243323 16 11268703 A 0.361 5.42 3.92 2.10E-005 

1565830_at rs243323 16 11268703 A -0.333 4.65 3.50 6.00E-005 

AVG_SOX3 rs243323 16 11268703 A 0.337 4.73 3.56 5.20E-005 

207155_at rs243323 16 11268703 A 0.368 5.67 4.18 1.20E-005 

236994_at rs243323 16 11268703 A -0.331 4.59 3.52 5.70E-005 

1559494_at rs243323 16 11268703 A -0.324 4.4 3.29 9.90E-005 

228021_at rs243323 16 11268703 A 0.326 4.44 3.48 6.30E-005 

226001_at rs243323 16 11268703 A -0.331 4.59 3.47 6.30E-005 

236726_at rs243323 16 11268703 A 0.328 4.48 3.33 8.90E-005 

238428_at rs243323 16 11268703 A 0.342 4.9 3.71 3.60E-005 

231295_at rs243323 16 11268703 A 0.33 4.53 3.29 9.90E-005 

1556199_a_at rs243323 16 11268703 A 0.324 4.38 3.41 7.40E-005 

AVG_SNX25 rs243323 16 11268703 A -0.365 5.55 4.01 1.70E-005 

232425_at rs243323 16 11268703 A -0.352 5.19 3.77 3.10E-005 

218829_s_at rs243323 16 11268703 A -0.324 4.4 3.30 9.80E-005 

227408_s_at rs243323 16 11268703 A -0.356 5.26 3.90 2.30E-005 

230570_at rs243323 16 11268703 A -0.347 5.05 3.66 4.10E-005 

AVG_C5ORF15 rs243323 16 11268703 A -0.333 4.63 3.39 7.70E-005 

241063_at rs243323 16 11268703 A 0.358 5.36 4.22 1.00E-005 

213610_s_at rs243323 16 11268703 A -0.344 4.96 3.87 2.40E-005 

 

SNPs are represented by more than one transcript. Probe-ID: probe on Affymetrix HG-U133 

Plus 2.0 chip Marker: rs ID of SNP Chr: chromosome Pos: genomic position according to 

NCBI’s build 36 (hg18). Allele: allele of effect Effect: estimate of effect size H2: heritability 

value LOD: logarithm of the odds score (the false discovery rate (FDR) was found to be 0.05 

for a LOD score of 6.076 in 
2
). P-value: probability value of lod score.



Table S5. Extract from the Catalog of Published Genome-wide association studies
3
 (www.genome.gov/gwastudies, date of access Dec-01-2011) listing established disease associations for the eleven susceptibility loci 

shared between CD and PS.  

 

Date Added to Catalog 
(since 11/25/08)  First Author/Date/ Journal/Study  Disease/Trait  

   1p31.3 (IL23R) 
  04/12/11  Mells GF March 13, 2011 Nat Genet Genome-wide association study identifies 12 new susceptibility loci for primary biliary cirrhosis.  Primary biliary cirrhosis  

03/28/11  Dehghan A February 07, 2011 Circulation Meta-analysis of genome-wide association studies in >80 000 subjects identifies multiple loci for C-reactive protein levels.  C-reactive protein  

03/29/11  Anderson CA February 06, 2011 Nat Genet Meta-analysis identifies 29 additional ulcerative colitis risk loci, increasing the number of confirmed associations to 47.  Ulcerative colitis  
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