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1. Kelch-like 3 (KLHL3) and cullin-3 (CUL3) are components of Cullin-RING E3 ubiquitin ligase. Mutations in
KLHL3 or CUL3 cause pseudohypoaldosteronism type Il (PHAII; also known as familial hypertension and
hyperkalemia), a rare Mendelian disorder that causes hypertension. To evaluate the role of phosphorylation in
regulating KLHL3 activity, we have comprehensively mapped phosphorylation sites in human KLHL3, and
found that S433 in the Kelch domain (substrate binding domain) undergoes phosphorylation (Shibata et al.
PNAS 2014). Interestingly, this site is recurrently mutated in independent PHAII families, strongly supporting
the functional importance of this site. Further analysis revealed that angiotensin Il signaling increases
phosphorylation of this site via protein kinase C, and that phosphorylated KLHL3 loses its ability to bind and
degradate substrates via ubiquitination. These studies reveal that volume depletion via angiotensin Il signaling
prevents CUL3/KLHL3-mediated degradation of substrates, directing the kidney to maximize renal salt
reabsorption, and that this pathway is dysregulated in subjects with PHAII. We have also been screening novel
substrates for KLHL3. Using mass spectrometry, we have identified 82 proteins that associate with KLHLS3.

2. We have previously reported that S843 in the ligand binding domain of mineralocorticoid receptor is
phosphorylated in vivo, and that phosphorylation of this site regulates MR signaling in a cell-selective manner
via preventing ligand binding (Shibata et al. Cell Met 2013). The identity of kinases has been unknown. We have
established an assay to screen the responsible kinases in vitro, and have been evaluating the ability of 200
Ser/Thr kinases to phosphorylate MR at this site. Future studies will clarify the detailed mechanisms and
pathways regulating the phosphorylation, the identity of kinase, and its implication in hypertension and chronic
kidney disease.




