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Calcium dysregulation by channelophay and pahological role in kidney podocyte
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TRPC6 is a nonselective cation _channel, and mutations of this gene are
associated with FSGS. These mutations are associated with TRPC6 current amplitude amplification
and/or delay of the channel inactivation (gain-of-function phenotype). However, the mechanism of the

gain-of-function in TRPC6 activity has not yet been clearly solved. We performed
electrophysiologic, biochemical, and biophysical experiments to elucidate the molecular mechanism
underlying calmodulin (CaM)-mediated Ca2+-dependent inactivation (CDI) of TRPC6. The
FSGS-associated TRPC6 mutations within the coiled-coil severely delayed CDI and often increased
TRPC6 current amplitudes. The gain-of-function mechanism found in FSGS-causing mutations, TRPC6 can
be explained by impairments of the CDI, caused by disruptions of TRPC"s coiled-coil assembly and CaM
bridge binding. The resulting excess Ca2+ may contribute to structural damage in the podocytes.
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