To investigate the role of WNK4 in the regulation electrolyte homeostasis through different potassium diet treatment
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Abstract
WNK4 is a serine/threonine kinase and highly expressed in distal renal tubule. Human mutations on WNK4 cause a hereditary disease featured by hypertension, hyperkalemia, and metabolic acidosis, so-called pseudohypoaldosteronism type II (PHAII). Previous studies have shown that WNK4 is the major regulator of sodium (Na+), chloride (Cl-) cotransporter (NCC) in distal renal tubule. A recent crystallographic study revealed that intracellular Cl- can bind and inhibit WNKs, and WNK4 may serve as a Cl- sensor in kidneys. People have proposed that plasma potassium may regulate NCC through modulating intracellular Cl-. In current hypothesis, hypokalemia hyperpolarizes the membrane potential and then reduces intracellular Cl- concentration, which in turns upregulate WNK4-NCC activity in distal renal tubule. Here we aim to study whether WNK4 is indeed a Cl- sensor and participates in plasma potassium induced NCC regulation in mammalian kidneys in vivo. We created a Cl--insensitive L319F/L321F WNK4 knockin mice and fed these mice diet with varying potassium content. The phenotype and molecular mechanism in these mice were analyzed. These mice recapitulating models of PHAII. Lowering serum potassium levels increased NCC activity in wild-type but not in knockin mice. Raising serum potassium by oral gavage of potassium inactivated NCC within one hour in wild-type mice but not in knockin mice. The results provide support for the notion that WNK4 is a bona fide physiological intracellular Cl- sensor and that Cl- regulation of WNK4 underlies the mechanism of regulation of NCC by extracellular potassium.
