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Ca2+ and calmodulin-dependent inactivation of the L-type Ca2+ channel and its
mutants
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Calmodulin (CaM) binds to the channel directly and change channel activity in a
Ca2+-dependent manner. We reported that the channel activity increases and decreases in a
CaM-concentration-dependent manner. Based on our experiments, we propose a model for the regulation of
Cavl.2 channel by two CaM binding sites, in which CaM binds to an activation site and then another CaM
binds to an inactivation site. To test this hypothesis, we measured the channel activity of C-terminal
deletion channel linked with CaM (CaM-linked-channel) and linked with Ca2+-insensitive CaM mutant
(CaMmut-linked-channel), using the patch-clamp technique. In the whole-cell recording, the inactivation
was diminished in CaMmut-linked-channel. In the inside-out recording, Ca2+-dependent inactivation was
observed in the CaM-linked-channel, but not in the CaMmut-linked-channel. The CaM concentration-dependent
inactivation was observed in both channels. These results support two-CaM binding site model.
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