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Cooperative effects of natural-derived lipids and membrane proteins in lipid
bilayer membranes
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This project aimed to elucidate the active state created by a plurality of
membrane proteins and surrounding lipid molecules, and relating phenomena using a cell membrane
model system. We reconstructed ion channel proteins that were obtained from cultured cells and
cell-free protein synthesis system, in supported lipid bilayers (SLBs). Distribution and molecular
structures of lipids and membrane proteins were observed by fluorescence microscopy and atomic force

microscopy. We propose a model to explain the mechanism of reconstitution by clarifying the role of
cell membrane derived components in SLB. We revealed that the role of intra-membrane microdomains
in the reconstitution process. It is revealed that the molecular orientation of the channel protein
expressed by cell-free synthesis varies depending on the reconstitution process.
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