
Background: Allergic diseases are common inflammatory diseases caused by the interaction of genetic 
and environmental factors. A large number of genetic studies have been conducted to determine the 
genetic components of allergic diseases and to discover the cellular pathways underlying them.

Method: GWASs have accelerated biomedical research to discover the genes and cellular pathways 
underlying disease in an unbiased and hypothesis-free manner. We conducted genome-wide 
association studies (GWASs) of asthma and atopic dermatitis in the Japanese population.

Results: We identified a total of five susceptibility loci of adult asthma: the major histocompatibility 
complex (MHC) on 6p21, TSLP-WDR36 on 5q22, an USP38-GAB1 locus on 4q31, a locus on 10p14 and 
a gene-rich region on 12q13. We observed the most significant association with adult asthma at 
rs404860 in the MHC region, which is close to rs2070600, a SNP previously reported for association 
with FEV1/FVC in GWAS for lung function. 
We also identified eight new susceptibility loci of atopic dermatitis with genome-wide significance: 
IL1RL1-IL18R1-IL18RAP, the MHC region, OR10A3-NLRP10, GLB1, CCDC80, CARD11, ZNF365 and 
CYP24A1-PFDN4. We also replicated the associations of the FLG, C11orf30, TMEM232-SLC25A46, 
TNFRSF6B-ZGPAT, OVOL1, ACTL9 and KIF3A-IL13 loci that were previously reported in GWAS of 
European and Chinese individuals and a meta-analysis of GWAS for atopic dermatitis.

Conclusion: Candidate genes in the susceptibility loci suggest roles for epithelial barrier functions, 
innate-adaptive immunity, IL-1 family signaling, regulatory T cells and the vitamin D pathway in the 
pathogenesis of allergic diseases. Interestingly, the IL1RL1, TSLP, HLA, IL13 and C11orf30 regions are 
overlapping susceptibility loci among atopic dermatitis and asthma. Although a more complete 
collection of associated genes and pathways is needed, biologic insights revealed by GWASs improve 
our understanding of the pathophysiology of human allergic diseases. Further cross-disciplinary 
studies combining genetics, proteomics, bioinformatics, immunology, epidemiology, and clinical 
allergology are necessary for translation of research into clinical practice. These studies will help to 
protect humans from developing allergic diseases and provide molecular targets for therapeutic 
intervention. 2
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