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Construction of bilin reductase library, promotes next-generation optogenetics.
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The purpose of this research is to construct an enzyme library that
produces bilin pigments accepting each light color. By functionally designing of bilin with
enzymatic modification, we combine their bilins with photosensor proteins and aimed to promote
optogenetics for multi-switch control using arbitrary light colors.

By adjusting the concentration ratio of the protein group that supplies electrons to the enzyme and
proceeding with the enzymatic reaction, not only the synthesis rate of the final product but also
the synthesis rate and decomposition rate of the intermediate product in the enzymatic reaction can
be evaluated stability. The pigments considered to be final products and intermediate products were

analyzed by HPLC. Site-directed mutagenesis was also investigated to increase the yield of
intermediate as billin.
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