2020 2021

WNK

Development of new antihypertensive drug by comprehensive analysis of WNK signal
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Prior studies have implicated myosin light chain kinase (MLCK) in the
regulation of aquaporin-2 (AQP2) in the renal collecting duct. To discover signaling targets of
MLCK, we used CRISPR-Cas9 to delete the MLCK gene (Mylk) to obtain MLCK-null mpkCCD cells. The
phosphoproteomics experiments revealed that, of the 1,743 phosphopeptides quantified over multiple
replicates, 107 were changed in abundance by MLCK deletion (29 decreased and 78 increased). The
presence of multiple proteins in the actomyosin category prompted experiments showing that MLCK
deletion inhibits the normal effect of vasopressin to depolymerize F-actin, providing a potential
explanation for the AQP2 trafficking defect. We conclude that MLCK is part of a multicomponent
signaling pathway in both the cytoplasm and nucleus that includes much more than simple regulation
of conventional nonmuscle myosins through myosin regulatory light chain phosphorylation.
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