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Development of enzyme-based biofuel cells using a lytic polysaccharide
monooxygenase-based electrode
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Wood rotting fungi are important decomposers of plant biomass and secrete
not only a set of glycoside hydrolases but also numerous oxidoreductases, including lytic
polysaccharide monooxygenases (LPMOs). The new insights into bioelectrocatalysis of fungal
oxidoreductases were obtained with the goal of the development of enzyme-based biofuel cells using
them. LPMO based on the gold nanoparticles modified electrode exhibited the direct electron
transfer. For an anodic enzyme, we successfully determined holo-form of the X-ray structure in the
pyranose dehydrogenase from Coprinopsis cinerea (CcPDH), providing direct evidence that PQQ is a
coenzyme of this enzyme. Furthermore, we demonstrated the electron transfer reaction and
bioelectrocatalysis of CcPDH.
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