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DOCK family proteins are evolutionarily conserved guanine nucleotide exchange factors (GEFs)
and regulate various cellular functions through remodeling of the actin cytoskeleton. We have
revealed that DOCK1 and DOCK2 act as Rac GEFs and play key roles in cancer metastasis/invasion
and leukocyte migration/activation, respectively. Based on these findings, we will develop
compounds leading to future therapy of cancers and inflammatory disorders. In addition, we
aim in this project to contribute to medical innovation by elucidating undefined functions
of DOCK family proteins and their mechanistic basis. In the H28 financial year, we have made
the following progress

@. Ras is the oncogene that was firstly identified in humans. Although Ras mutations are found
in 30% of human cancers, attempts to inhibit oncogenic Ras have been unsuccessful. We found
that genetic inactivation of DOCK1 ablates both macropinocytosis—dependent nutrient uptake

and cellular invasion in Ras—transformed cells and developed TBOPP as a selective inhibitor
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of DOCK1. TBOPP dampened DOCKl-mediated invasion, macropinocytosis, and survival under
condition of glutamine deprivation without impairing the biological functions of the closely
related DOCK2 and DOCK5 proteins. Furthermore, TBOPP treatment suppressed cancer metastasis
and growth in vivo in mice. Thus, TBOPP could be a drug lead for treatment of cancers with
oncogenic Ras mutations. Therefore, we synthesized many analogs and evaluated them for
structural optimization.

@. Interleukin—-31 (IL-31) is a cytokine implicated in itch associated with atopic dermatitis
(AD), yet the mechanism controlling IL-31 production in CD4" T cells remains unknown. We found
that mice lacking DOCK8 spontaneously develop severe AD-like skin disease with scratching
behavior, when crossed with transgenic mice expressing T-cell receptor with a particular
antigen specificity (designated mutDOCKS8 mice). By analyzing CD4' T cells from mutDOCKS mice,
we have identified EPAS1 as a master regulator of IL-31 production. Indeed, skin disease
development in mutDOCK8 mice was cancelled when they were crossed with mice lacking EPAS1
in a T cell-specific manner. Although EPAS1 is known to form a complex with aryl hydrocarbon
receptor nuclear translocator (ARNT) and control hypoxic responses in various biological
settings, EPASl-mediated IL-31 promoter activation occurred independently of ARNT, but in
collaboration with SP1. In addition, the importance of EPAS1 in IL-31 production was also
confirmed in CD4" T cells from AD patients. These results indicate that EPAS1 could be a
molecular target for controlling AD-associated itch. Therefore, we developed drug screening
system to target EPASl-mediated IL-31 production.

3. We have identified DOCK2 inhibitor and analyzed its function, localization and structure.
This finding may lead to the innovative approach that enables us to activate or inactivate

immune responses locally.
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