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Research and development of the highly-active cathodic enzyme necessary for the prac
tical use of the bio-fuel cell
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For the development of the platinum-substitute anodic enzyme catalysts for bio-fue
I cell, | performed the in silico screening to find new multi-copper oxidases and the mutations against th

e common enzymes to improve their oxygen reduction activity. In the screening for the new multi-copper oxi
dases, | found two laccase genes from an anaerobic bacterium and an insect. The heterologous expression sy
stems for the laccase genes were successfully constructed, and the recombinant laccase from anaerobe was f
ound to have unreported properties so far. Furthermore, the improvements of the bacterial common enzymes i
n the oxygen-reduction activity and the electrode response were achieved by protein engineering.
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