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DyP (Dye-decolorizing peroxidase) is a type of protein called peroxidase,
and is a heme-containing enzyme that uses hydrogen peroxide to decompose anthraquinone dyes. Since
the low optimum pH of 4 was a hurdle for practical application, we introduced amino acid
substitutions to DyP based on the analysis of the three-dimensional structure and reaction
mechanism, and converted it to degrade dyes at neutral pH. When the dye is degraded in cultured
Escherichia coli, it was expressed without heme, the active center of DyP. Then, cytochrome c, to
which heme is covalently bound to the protein, was successfully converted to a dye-degrading enzyme.

The above-mentioned results have enabled us to build an environmental remediation system using
microorganisms by forcing the microorganisms to express DyP.
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