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Rational design of artificial radical enzymes bearing unusual protein-derived
cofactor
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Galactose oxidase and amine oxidase bear the cofactors which is generated by

post-translationally chemical modification of the corresponding amino acid side chains near the
copper active center. For example, galactose oxidase has a cysteinyl-tyrosine (Cys Tyr) cofactor
formed from cysteine and tyrosine. The Cys Tyr cofactor generates radical species as a reactive
intermediate in the catalytic oxidation of alcohols. In this study, we have prepared rationally
designed copper-binding proteins, which can induce the organic cofactors by posttranslationally
chemical modifications. The structures and redox functions of the generated cofactors in the
proteins were explored by several spectroscopic methods including X-ray crystallographic analysis.
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