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Significance of WNK1 as a master regulator of renal proximal sodium transport
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In renal proximal tubules (PTs) insulin (Ins) stimulates both apical NHE3
and basolateral NBCel via PI3K/Akt signaling, so does thiazolidinedione (TZD) via PPARg/ERK
signaling; also Angll via NO/ERK signaling in human. However, the coordination mechanism regulating
PT Na transport was poorly understood. We studied the role of WNK1/0SR1 pathway.

In freshly-isolated rat and human PTs, Ins and TZD markedly stimulated both NHE3 and NBCel
activities, which was totally suppressed by OSR1/SPAK inhibitor, Closantel. Closantel also totally
suppressed the Angll-stimulated NBCel and NHE3 activities in human PTs. Immunostaining confirmed
these results. In overnight incubated rat PTs, siRNA against WNK1 but not WNK3 abolished the
stimulatory effects of TZD and ins on NBCel, so did siRNA against OSR1 but not SPAK.

These results indicate, for the first time, that in PTs signaling cascades stimulating Na transport
converge into WNK1/0SR1 pathway, which may work as a master regulator of PT Na transport.
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