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In this study, we worked on problems solving as bellow to establish an
innovative methodology: chemical cage crystallization method that encapsulates membrane proteins by
making full use of “ self-assembly".

(1) Chemical cages are synthesized in organic solvents and are stable in that environment, but they

must be modified to be stable in the same environment as membrane proteins. We designed and modified
a cage stable in aqueous solution and its reaction.

(2) To determine the structure of membrane proteins encapsulated in the cage, it is necessary to
make the position of the membrane protein with respect to the cage uniform. We designed and several
tags and linkers in a fixed position on the cage without fluctuation. We immobilized the membrane
proteins to the DNA origami plates to evaluate protein fluctuation.
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