
 

Contribution of coding variants to psoriasis
much smaller than thought

November 10 2013

Coding variants in immune disease-related genes play only a small part
in the overall genetic risk for psoriasis, according to a new study led by
Anhui Medical University and BGI. This conclusion is strongly
supported by their investigation on the contribution of functional coding
variants to psoriasis in 21,309 Chinese individuals. In such a large-scale
investigation, researchers only discovered two independent low-
frequency variants with moderate effect on disease risk. The latest study
was published online in Nature Genetics. 

Psoriasis is a complex, chronic, lifelong skin disease. It typically first
strikes people between the ages of 15 to 35, but can affect anyone at any
age, including children. This terrible disease is the results of the
interaction of multiple factors, such as environment, genetics, and
immunology. The rapid and cost-effective sequencing technologies have
enabled researchers to dig out numerous risk-associated variants in
psoriasis, but the functional coding variants, particularly low-frequency
and rare variants, have not been systematically investigated. 

In this study, researchers took two-phase to identify coding variants. In
the discovery stage, they conducted exome sequencing on 781 patients
with psoriasis and 676 people without psoriasis as control. The efforts
yielded 518,308 single-nucleotide variants (SNVs). Of these variants,
20.62% were nonsynonymous, and 68.13% were rare. 

Considering the limitation of sample size and techniques in the discovery
stage, researchers performed 2 independent studies in a large sample of
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9,946 patients with psoriasis and 9,906 controls using targeted
sequencing. A total of 3.2 Mb of coding DNA surrounding the targeted
regions of 1,326 genes (covering 133 SNVs, 622 immune
disease–related genes, and some top genes) was captured. They totally
identified 82,387 nonsynonymous SNVs, of which 97.07% were rare. 

Through further analysis, they discovered two independent missense
SNVs in IL23R and GJB2 with low frequency and five common
missense SNVs in LCE3D, ERAP1, CARD14 and ZNF816A associated
with psoriasis at genome-wide significance. The rare missense SNVs in
FUT2 and TARBP1 were also observed with suggestive evidence of
association with this disease. 

In addition to the SNVs analysis, researchers investigated 622 immune
disease-related genes, and the results showed that the coding variants, at
least common and low-frequency nonsynonymous variants, have limited
independent contribution to psoriasis risk. Taking all the findings
together, the study indicated that nonsynonymous SNVs in the 1,326
targeted genes had limited contribution to the overall genetic risk of
psoriasis. 

Compared with previous work on European population, this research
also demonstrated the genetic heterogeneity between European and
Chinese populations. The missense variant (rs72474224) in GJB2
seemed to be specific to Chinese individuals, while the one
(rs11209026) in IL23R was specific to European individuals. And
another common missense variant (rs11652075) in CARD14 showed
consistent between European and Chinese samples. 

Xin Jin, co-author of this study at BGI, said, "Target sequencing in such
a large sample size enables us to investigate full spectrum of variants in
these region. Although we did not identify any low-frequency or rare
coding variants with strong genetic effect, the data helps us to refine
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several known GWAS loci and identify some candidate casual variants.
It remains to be shown whether limited contribution of rare coding
variants will also hold true for other regions outside the target and in
other common diseases beyond psoriasis." 

  More information: A large-scale screen for coding variants
predisposing to psoriasis, Nature Genetics, DOI: 10.1038/ng.2827
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