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Elucidation of regulatory mechanism of WNK signal by protein degradation system
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Mutations in the with-no-lysine kinase 1 (WNK1), WNK4, kelch-like 3 (KLHL3),
and cullin3 (CUL3) genes are known to cause the hereditary disease pseudohypoaldosteronism type Il
(PHALT). In this project, we generated Cul3 knock-in PHAIl model mice and KLHL3-/- mice. KLHL3-/-
mice showed PHAII-like phenotypes, whereas KLHL3+/- mice did not. We further demonstrated that the
dimerization of KLHL3 can explain this dominant negative effect. We also found that KLHL3 expression
was decreased in CUL3WT/A ex9 mice. These findings indicate that the decreased abundance of KLHL3
is a specific phenomenon caused by mutant CUL3 (A exon9). In this study, we clarified WNK kinase
degradation system by KLHL3 and Cullin3. We have also investigated the function of WNK kinase in the
organ other than kidney, and found that WNK4 is an adipogenic factor and its deletion reduces
diet-Induced obesity in mice.
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