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To study channel-lipid interplay in the lipid bilayer membrane, we developed

several basic methods using the contact bubble bilayer (CBB) method. For the CBB, in vitro
transcription/translation system was used, and the KcsA channel proteins were inserted, folded and
assembled as functional channels detected as single channel currents. This system provides a
versatile platform for channel grotein expression-functional studies including the TREK-1 channel.
CBB allowed formation of lipid bilayer with arbitrary lipid composition, and we developed the rapid
perfusion method. The KcsA potassium channel closed its activation gate upon cholesterol perfusion,
and stopping the perfusion led recovery of the channel activity because of dilution of cholesterol
in the bilayer. Repeated on and off of the perfusion produced repeated activation and deactivation
of the channel gating. This system allows examinations of hydrophobic drug actions to channel
proteins.
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