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Active Site Model of Novel Copper Monooxygenase and Application to Oxidative
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Polysaccharide monooxygenase (PMO), a newly discovered copper-containing
monooxygenase, has been attracting much recent attention from the viewpoint of effective biomass
utilization. A characteristic structural unit found in the active sites of PMOs consists of an
amino group and a side chain of the N-terminal histidine with a side chain of a second histidine to
create a T-shaped N3 geometry, so-called Histidine Brace, where oxidative cleavage of the B -1,
4-glycosidic bond of cellulose takes place using molecular oxygen as the oxidant. However,
mechanistic details of the enzymatic reaction have yet to be clarified. In this study, we designed
and synthesized model complexes of the PMO active center to clarify the importance of the Histidine
Brace structural motif and the details of the reaction mechanism and developed efficient catalytic
oxidation reactions of polysaccharides as well as inert alkanes.
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