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The human ether-a-go-go-related gene (hERG) channel is a cardiac potassium
channel. This channel has attracted attention because a diverse group of drugs has been found to
unintentionally block hERG channels, sometimes causing fatal arrhythmias. Through the combination of

in vitro expression systems and lipid bilayer systems, a cell-free synthesized hERG channel was
incorporated in the lipid bilayers, and the interaction between the channel and drug was quantified
at the single-molecule level.

In addition to the conventional transmembrane voltage, we propose lateral voltage as a new input
for use in bilayer lipid membranes. We fabricated an electrode-equipped membrane support to apply a
lateral voltage to the lipid bilayers. We found that the lateral voltage effectively regulates the
transmembrane current, in both channel-incorporated and fullerene-incorporated lipid bilayers,
suggesting that the lateral voltage is a practicable and useful input for artificial cell membrane
systems.
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