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The analyses of the interaction between the intracellular domains to control the

slow deactivation of hERG channel
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The hERG channel belonging to the voltage-gated potassium channel family has
electrostatic interaction sites in the C-terminal cytoplasmic domains. When these electrostatic
interaction sites of the hERG channel were disrupted by the mutagenesis, the slow deactivation
characteristic were accelerated significantly. In this study, we analyzed these properties of
electrostatic interactions to reveal its structure-function relationships. We found that these
electrostatic interactions were within the intra-subunit, and that forming them in all subunits was
necessary for the slow deactivation. Furthermore, we revealed that the disruption of the
electrostatic interactions declined the interaction between the N-terminal- and the
C-terminal-cytoplasmic domains, which plays the main role for the mechanisms of the deactivation,
leading to an acceleration of the deactivation.
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