Regulation of the epithelial Na* channel by caveolin
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Function of the epithelial Na* channels (ENaC) in the kidney and colon is essential for the regulation of
Na* and fluid homeostasis, and the control of blood pressure. Membrane expression of ENaC is regulated by
Nedd4-2, a ubiquitin protein ligase that induces ubiquitination of ENaC (Snyder et al., 2004). It has been
suggested that ubiquitinated-ENaC may undergo internalisation via clathrin-dependent endocytosis (Shimkets et
al., 1997). This notion is supported by the findings that ENaC subunits are localised in clathrin-coated vesicles
(Wang et al., 2006) and that they interact with several clathrin adaptor proteins (Staruschenko et al., 2005; Wang
et al., 2006). ENaC subunits were also detected, however, in the detergent-insoluble glycosphingolipids- and
chloresterol-enriched, membrane fraction which contains lipid rafts (Hill & Johnson, 2002). It is well
established that caveolin is a structural protein that is essential for the formation of lipid rafts. A subsequent
finding that ENaC and cavolin are colocalized (Jornot et al., 2005) has prompted speculation that clathrin-
independent endocytosis, mediated by caveolin, may also regulate membrane abundance of ENaC. In this study,
we investigated the role of caveolin in the regulation of ENaC in Fisher rat thyroid (FRT) cells heterologously
expressing ENaC grown on a permeable support. Activity of ENaC was measured as the amiloride-sensitive
short-circuit current under open-circuit conditions (Lee et al., 2007). Activity of caveolin in FRT cells was
increaseded by co-transfecting the cells with caveolin constructs. Conversely, caveolin expression was reduced
by transfecting the cell with an siRNA specific to caveolin isoform. Our findings suggest that caveolin is an
important regulator of ENaC that controls its activity by regulating membrane expression of the channel.
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