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Design of artificial redox enzyme for biofuel cell
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In the present study, we aimed to convert pyrrolo?uinoline quinone-dependent
glucose dehydrogenase (PQQ—GDHg from hyperthermophilic archaeon Pyrobaculum aerophilum, which has
long-term stability, into a direct electron-transfer enzyme and to improve its electron transfer
ability. The electron-transfer pathway in the wild type was inferred by evaluating mutants lacking
lysine residues around PQQ by applying a method of modifying low-molecular-weight redox substances
to lysine residues on the surface of the enzyme molecule. The biofuel cell using mutant PQQ-GDH
exhibited 1.5-fold higher maximum power than the biofuel cell using wild-type.
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