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Atopic dermatitis (AD) is a chronic inflammatory skin disease, and its prevalence reaches
to 7~15% in Japan. As AD-associated itch severely impairs quality of life, drug development
for controlling itch is important. Interleukin-31 (IL-31) is a cytokine implicated in
AD-associated itch, yet the mechanism controlling IL-31 production in CD4* T cells remains
unknown. DOCK8 mutations in humans cause severe AD. We found that mice lacking DOCKS8
spontaneously develop severe AD-like disease with scratching behavior, when crossed with
transgenic mice expressing T-cell receptor with a particular antigen specificity (designated
mutDOCKS8 mice). Upon stimulation, CD4" T cells from mutDOCKS mice produced large amounts of
IL-31. In addition, skin disease development in mutDOCK8 mice was cancelled when they were
crossed with IL-31 receptor KO mice or treated anti—IL-31 receptor antibody. Thus, IL-31
production in mutDOCK8 mice is important for development of AD-like skin disease

By analyzing CD4" T cells from mutDOCK8 mice, we found that IL-31 production critically
depends on the transcription factor Epasl. Although EPAS1 is known to form a complex with
aryl hydrocarbon receptor nuclear translocator (ARNT) and control hypoxic responses in various
biological settings, EPAS1-mediated IL-31 promoter activation occurred independently of ARNT,
but in collaboration with SP1. Mechanistically, we found that DOCK8 acts as an adaptor and
negatively regulates nuclear translocation of EPAS1. Thus, EPAS1 acts downstream of DOCKS8
and plays a key role in IL-31 induction in CD4" T cells

We then examined the role of EPAS1 in human CD4" T cells from healthy and AD patients.
TCR stimulation—induced expression of 7.3/ was much higher in CD4" T cells from AD patients
than those from healthy controls. Importantly, induction of JL3/ gene expression was also
cancelled when E£PASI gene expression was knocked down in CD4" T cells from AD patients. These
results indicate that EPASI could be a molecular target for controlling chronic itch associated
with AD. On the other hand, we revealed that gastrin-releasing peptide (GRP) is involved in
the spinal transmission of IL-31-induced itch. Thus, we also obtained several important

findings regarding the mechanism of production and sensing of IL-31.
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