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Construction of a New Catalyst Having a Protein Cavity as a Reaction Scaffold
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Many metalloenzymes exist in nature and are responsible for various redox
reactions and hydrolysis that support biosynthesis and metabolic degradation. The active centers
are formed by unique metal cofactors which bind to the protein cavities, and the amino acid residues

constituting the cavity act as a coordination sphere, controlling the activity and selectivity of

the catalytic reactions. Learning from the structure of the metalloenzymes, our group has designed

and created new biocatalysts consisting of artificial metal cofactors and protein reaction fields.

These biocatalysts are found to promote several reactions, which may be highly difficult to convert
substrates into products via C-H bond activation, C-C bond formation, or hydrogen generation.
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Figure 1. Representative scheme of the construction of new biohybrid catalysts using an
apohemoprotein and artificial metal cofactor.
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