Regulation of epithelial sodium channel by Akt and Sgk
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Activity of the epithelial sodium channels (ENaC) in the kidpys an important role in sodium/fluid
homeostasis and the maintainance of blood pressure. Sodium travisp&MhaC is upregulated by the
hormones aldosterone and insulin. It has been suggested that aldosterone may act da #dagerum and
glucocorticoid-dependent protein kinase, Sgk. In this study investigate the role of Sgk and the closely
related protein kinase, Akt, in regulating ENaC activity in Fisher Rat Thyroid (FRT) dAksfound that
expression of either Sgk or Akt significantly increased sodium current in dels transfected with ENaC
whereas expression of either dominamyaige cnstructs or small interfering RN(siRNA) directed aginst
Sgk or Akt significantly decreased ENaC wtyi In addition, siRNA aganst Akt and Sgk abolished the
stimulatory effects on ENaC activity of insulin and ofeeexpression of the enzymes PI3K or PDK.
Interestingly co-transfection of siRN aganst Akt and siRM aganst Sgk had an addie inhibitory effect on
ENaC actvity. Our data further suggest that the actions of Akt and Sgk actions on ENaC activity were
dependent on the ubiquitin protein ligase Nedd4-2. Expression of either Akt or Sgk paxtéatignoe the
inhibitory efect of Nedd4-2 on ENaC aeify. In addition, mutation in Nedd4-2 of S342A and S428A, which
are consensus phosphorylation sites for Akt and Sgk, abolished the stimulictirpfefkt and Sgkxgression
on ENaC. Taken togethey our findings suggest that insulin upregulates ENaCviactvia a pathway that
involves PI3K and PDK and that Sgk and Akt arevdstream effectors of this regulatory pa#tyw When
activated, Akt and Sgk phosphorylate Nedd4-2 and render it unable to interact withvandgildate ENaC
activity.
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