2017 2018

En?ineering of a redox enzyme processively decomposing crystalline
polysaccharide
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The following 2 subjects were set to be a goal in this study. A)
Quantitative measurement of the elementary steps of LPMO, a redox enzyme that degrades crystalline
polysaccharides, by single-molecule fluorescence imaging, and elucidation of its operation
mechanism. B) Engineering of non-natural oligomeric LPMO by fusing with artificial coiled-coil
proteins, that surpasses the wild-type enzyme. Regarding the subject A, following results were
obtained for the first time. 1. The presence of the co-substrate hydrogen peroxide facilitates the
binding of LPMO to crystalline chitin. 2. Activated LPMO binds to crystalline chitin for several
seconds for degradation. 3. The chitin degradation reaction by LPMO is not processive, and LPMO
dissociates after single catalysis. The subject B is still in progress, because non-natural
molecules that show higher degradation activity than the wild-type have not been obtained yet.
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