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Recently, Kelch-like 3 (KLHL3) and Cullin3 (Cul3) were identified as novel
causative genes for the hereditary hypertensive disease, pseudohypoaldopsteronism type 11 (PHAIl). To
elucidate the relationship between KLHL3/Cul3 and the WNK signaling pathway, we analyzed protein
overexpression system in cultured cells and generated mutant Cul3 knock-in mice. As a result, we found
that KLHL3 was associated with the ubiquitination of WNK1/4, and that mutant KLHL3 interfered with WNK
ubiquitination resulting in the hyper-activation of the WNK signaling pathway, leading to the development
of hypertension. In the mutant Cul3 knock-in mice, decreased expression of Cullin3 was observed, whereas
PHAII-like phenotype was not replicated. This result suggested that mere heterozygous deletion of Cul3
was not sufficient for the onset of PHAII and that the mutant Cul3 protein with the deletion of exon9
might have a dominant-negative function.
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WT (n=7) G(-1)A (n=7) P value
Na® (mM) 147.1£0.6 146.310.7 0.399
K" (mM) 4.89+0.23 4.86%0.16 0.921
CI™ (mM) 110.1£0.3 108.7£0.4 0.022*
pH 7.30£0.02 7.31£0.02 0.742
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BUN (mg/dl) 216215 25.3:1.0 0.064
Glu (mg/dl) 221 231 0.631
Hb (g/dl) 14.5 14.6 0.720
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