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Studies on the three-domain multicopper oxidases such as CueO and bilirubin
oxidase by the mutations at the type 1 copper ligand and/or the acidic amino acid located in the
proton transport pathway revealed that the four-electron reduction of dioxygen proceeds according to

a common reaction pathway. Amino acids located in the outer-sphere of the trinuclear copper center
were found not to play a role as the fourth electron donor. From the finding that an acetate ion
from buffer solution was bound to type Il copper, it was found that this exogenous anion reaches
deep inside protein molecule and enhances enzymatic activities. Further, we performed
crystallization of CueO in heavy water for neutral diffraction to reveal the reaction mechanism. We
also succeeded in enhancing enzymatic activities by performing mutations at the amino acids located
in the outer-coordination spheres of type I copper and obtained excellent electrochemical responses
suitable as cathodic enzyme for biofuel cell.
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