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Analysis of the unique voltage-dependent mechanism of a Na+ channel by
voltage-clamp fluorometry
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We analyzed the Two-pore Nat+ channel 3 (XtTPC3) to reveal the different
roles of two voltage sensor domains using the electrophysiological technique. We found that the
domain-11 contributes to the voltage-dependence more than domain-1 in XtTPC3. In addition, the
unique property of XtTPC3, in which long and high voltage stimulus gradually increases the current
amplitudes of XtTPC3, was found to be dependent on a type of phosphoinositide. Furthermore, we
revealed that the positively charged cluster in S4/S5 linker and helix S6 of domain-I is
indispensable for the phosphoinositide dependence of XtTPC3.
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