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tter to the Editor

 association study of 36 psoriasis susceptibil-
 loci for psoriasis vulgaris and atopic
rmatitis in a Japanese population

overlapping susceptibility loci of psoriasis and AD [3,4]. Since
identification of shared genetic components helps to highlight the
key molecular pathways involved in chronic inflammatory skin
diseases, we also explored the association of these 41 SNPs in
Japanese patients with AD.

We recruited a total of 259 patients with PsV diagnosed by
clinical and histopathological findings (median age 53, 11–85
years, male:female ratio = 2.4:1.0) and a total of 999 patients with
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Psoriasis is a chronic inflammatory skin disease caused by
terplay between genetic and environmental factors, and psoria-

 vulgaris (PsV) is the most common form of the disease [1].
cent genome-wide association studies (GWASs) and meta-
alysis of GWAS of psoriasis in European individuals have
entified a total of 36 susceptibility loci at a genome-wide level of
nificance (P < 5 � 10�8) [2]. Conditional analysis of the 36 loci

as also conducted and further identified five additional SNPs,
2111485, rs2910686, rs4379175, rs13437088 and rs12720356
ith genome-wide significance. We conducted a validation study

 these 41 SNPs among the 36 loci in Japanese patients with PsV.
opic dermatitis (AD) is a chronic relapsing inflammatory skin
sease, and recent linkage and association studies have identified

oriasis vulgaris; Japanese population

ble 1
mmary of allele frequencies of 37 previously reported loci for psoriasis.

bSNP Gene Control

n = 938

PsV

n = 259

AD

n = 999

MAF MAF MAF 

s11121129 SLC45A1, TNFRSF9 0.222 0.230 0.227 

s7552167 IL28RA 0.192 0.141 0.196 

s7536201 RUNX3 0.388 0.344 0.358 

s6677595 LCE3B, LCE3D 0.412 0.363 0.417 

s62149416 FLJ16341, REL 0.039 0.043 0.038 

s10865331 B3GNT2 0.315 0.347 0.311 

s2111485 IFIH1 0.173 0.181 0.174 

s17716942 KCNH7, IFIH1 0.000 0.000 0.001 

s27432 ERAP1 0.406 0.373 0.382 

s2910686 ERAP2 0.484 0.516 0.510 

s1295685 IL13, IL4 0.302 0.274 0.346 

s2233278 TNIP1 0.089 0.174 0.086 

s4379175 IL12B 0.430 0.311 0.450 

s9504361 EXOC2, IRF4 0.217 0.234 0.213 

s4406273 HLA-B, HLA-C 0.011 0.045 0.010 

s13437088 MICA 0.290 0.278 0.269 

s33980500 TRAF3IP2 0.017 0.050 0.021 

s582757 TNFAIP3 0.056 0.060 0.063 

s2451258 TAGAP 0.029 0.021 0.021 

s2700987 ELMO1 0.094 0.109 0.094 

s11795343 DDX58 0.224 0.241 0.257 

s10979182 KLF4 0.399 0.442 0.416 

s1250546 ZMIZ1 0.473 0.417 0.422 

s645078 RPS6KA4, PRDX5 0.239 0.234 0.239 

s4561177 ZC3H12C 0.365 0.371 0.382 

s3802826 ETS1 0.269 0.301 0.292 

s2066819 STAT2, IL23A 0.046 0.027 0.037 

s8016947 NFKBIA 0.479 0.454 0.471 

s367569 PRM3, SOCS1 0.094 0.081 0.099 

s12445568 PRSS53, FBXL19 0.085 0.093 0.066 

s28998802 NOS2 0.009 0.010 0.009 

s963986 PTRF, STAT3, STAT5A/B 0.372 0.442 0.377 

s11652075 CARD14 0.409 0.440 0.413 

s545979 POL1, STARD6, MBD2 0.024 0.029 0.022 
s892085 ILF3, CARM1 0.275 0.285 0.260 

s1056198 RNF114 0.315 0.308 0.341 

s4821124 UBE2L3 0.357 0.375 0.371 
 diagnosed according to the criteria of Hanifin and Rajka
edian age 29, 3–77 years, male:female ratio = 1.3:1.0). As

ntrols, 938 individuals who had never been diagnosed with
 or PsV were recruited from Fukui University and Miyatake

inic (median age 50, 20–75 years, male:female ratio = 2.0:1.0).
l individuals were unrelated Japanese and gave written informed
nsent to participate in the study. The study was approved by the
hical committees of the hospitals involved, the University of
kyo, the Jikei University School of Medicine, Fukui University,
iyatake Clinic and the Institute of Physical and Chemical
search (RIKEN). Genomic DNA was prepared in accordance with

andard protocols. We selected a total of 41 SNPs achieving
nome-wide significance in a previous meta-analysis of GWASs
]. SNPs were genotyped by using the multiplex PCR-based
vader assay (Third Wave Japan). We calculated allele frequencies
d tested agreement with Hardy–Weinberg equilibrium using a
goodness of fit test as described [5], and no SNP was excluded
m the analysis. Among 41 SNPs, four (rs9988642, rs12188300,

P value PsV P value AD

OR (95% CI) OR (95% CI)

7.19E�01 1.04 (0.83–1.32) 7.16E�01 1.03 (0.88–1.20)

8.12E�03 0.69 (0.53–0.91) 7.86E�01 1.02 (0.87–1.20)

6.55E�02 0.83 (0.67–1.01) 5.40E�02 0.88 (0.77–1.00)

4.52E�02 0.81 (0.67–1.00) 7.33E�01 1.02 (0.90–1.16)

6.70E�01 1.11 (0.68–1.81) 8.73E�01 0.97 (0.70–1.36)

1.67E�01 1.16 (0.94–1.42) 7.97E�01 0.98 (0.86–1.13)

6.72E�01 1.06 (0.82–1.36) 9.03E�01 1.01 (0.85–1.19)

– – 3.30E�01 –

1.73E�01 0.87 (0.71–1.06) 1.30E�01 0.90 (0.79–1.03)

2.10E�01 1.13 (0.93–1.38) 1.19E�01 1.11 (0.97–1.26)

2.18E�01 0.87 (0.70–1.08) 3.54E�03 1.22 (1.07–1.40)

3.50E�08 2.15 (1.63–2.84) 7.34E�01 0.96 (0.77–1.20)

1.25E�06 0.60 (0.49–0.74) 2.02E�01 1.09 (0.96–1.23)

4.00E�01 1.10 (0.88–1.39) 7.51E�01 0.98 (0.84–1.14)

5.86E�07 4.12 (2.26–7.51) 6.13E�01 0.85 (0.46–1.59)

5.94E�01 0.94 (0.76–1.17) 1.38E�01 0.90 (0.78–1.04)

9.39E�06 3.13 (1.84–5.32) 2.96E�01 1.28 (0.80–2.05)

7.20E�01 1.08 (0.71–1.63) 3.70E�01 1.13 (0.86–1.48)

3.14E�01 0.72 (0.37–1.38) 1.05E�01 0.72 (0.48–1.07)

2.87E�01 1.19 (0.86–1.63) 9.86E�01 1.00 (0.81–1.25)

4.23E�01 1.10 (0.87–1.38) 1.92E�02 1.19 (1.03–1.39)

8.14E�02 1.19 (0.98–1.45) 2.89E�01 1.07 (0.94–1.22)

2.43E�02 0.80 (0.66–0.97) 1.65E�03 0.82 (0.72–0.93)

8.33E�01 0.98 (0.78–1.23) 9.94E�01 1.00 (0.86–1.16)

8.24E�01 1.02 (0.84–1.25) 2.95E�01 1.07 (0.94–1.22)

1.45E�01 1.17 (0.95–1.45) 1.12E�01 1.12 (0.97–1.29)

6.15E�02 0.58 (0.33–1.03) 2.01E�01 0.81 (0.59–1.12)

3.15E�01 0.90 (0.74–1.10) 6.23E�01 0.97 (0.85–1.10)

3.59E�01 0.85 (0.60–1.21) 5.87E�01 1.06 (0.86–1.31)

5.77E�01 1.10 (0.78–1.54) 2.60E�02 0.76 (0.60–0.97)

8.09E�01 1.13 (0.41–3.11) 9.97E�01 1.00 (0.50–1.99)

4.18E�03 1.33 (1.09–1.63) 7.89E�01 1.02 (0.89–1.16)

2.17E�01 1.13 (0.93–1.38) 7.98E�01 1.02 (0.89–1.16)

5.31E�01 1.21 (0.67–2.19) 6.97E�01 0.92 (0.60–1.40)
6.54E�01 1.05 (0.85–1.30) 2.92E�01 0.93 (0.80–1.07)

7.51E�01 0.97 (0.78–1.19) 8.67E�02 1.13 (0.98–1.29)

4.40E�01 1.08 (0.88–1.33) 3.80E�01 1.06 (0.93–1.21)
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rs34536443 and rs12720356) were found to be monomorphic in
this study. We compared differences in the allele frequencies of the
37 polymorphisms between case and control subjects by using a
contingency x2 test or Fisher’s exact test, and calculated odds
ratios (ORs) with 95 percent confidence intervals (95% CI). We then
applied Bonferroni corrections, the multiplication of P values by
the number SNPs assessed (n = 37). Statistical significance was set
at P < 0.05.

All genotype frequencies and statistical results are shown in
Table 1 and Supplementary Tables S1 and S2. We found significant
associations with PsV in four SNPs, TNIP1 (rs2233278,
P = 3.5 � 10�8), IL12B (rs4379175, P = 1.2 � 10�6), the MHC class
I region (rs4406273, P = 5.9 � 10�7) and TRAF3IP2 (rs33980500,
P = 9.4 � 10�6), after Bonferroni correction for 37 tests with
P < 1.4 � 10�3 (0.05/37) (Table 1). The direction of associations
of susceptibility to PsV was similar to that in the recent study [2],
and confirmed previous Japanese studies that have shown
significant associations with IL12B [6], TRAF3IP2 [7] and the
MHC class I region [8]. The strongest association was observed in
Japanese patients with PsV for the first time at TNIP for SNP
rs2233278, and TNIP encodes ABIN-1, an A20-binding protein that
links A20 to NEMO/IKKg and results in inhibition of NF-kB by
facilitation of A20-mediated deubiquitination of NEMO/IKKg [9].

A recent GWAS of childhood-onset AD showed the genetic
relationship between AD and psoriasis [4]. The study examined SNPs
previously shown to associate with psoriasis by a GWAS, and
approximately two-thirds of those associated variants exhibited
opposite risk profiles for AD versus psoriasis. The most significant
association with AD in that study was observed at SNP rs1295685 in
the IL13 locus at a genome-wide level that exhibited opposing effects
in AD and psoriasis. In this study, we observed marginal associations
between AD and the two susceptibility SNPs for psoriasis, IL13

(rs1295685, P = 3.5 � 10�3) and ZMIZ1 (rs1250546, P = 1.7 � 10�3),
in the opposite and same direction, respectively. ZMIZ1 encodes a
member of the PIAS (protein inhibitor of activated STAT) family of
proteins that regulates the activity of several transcription factors
[10]. The IL13 and ZMIZ1 loci might contain common genetic factors
shared by these two common skin diseases.

Our data strongly suggests the importance of the TNIP, IL12B,
TRAF3IP2 loci and the MHC class I region in the susceptibility to
PsV in the Japanese population. However, there are two
limitations in our study. First, the sample size was relatively
small. Second, we conducted the validation study using only SNPs
reported in previous GWASs of psoriasis. Therefore, the associa-
tions of the other SNPs within the susceptibility loci remain
unclear and further studies are necessary to achieve better
understanding the genetic components of these chronic inflam-
matory skin diseases.
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