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Elucidation of the catalytic_mechanism of bacterial cell-surface-expressed
chitinase ChiW and chitin oligosaccharide production by using the high
transglycosylation activity of ChiW.
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The purposes of this study are to elucidate the degradation mechanism of the
novel multi-modular surface-expressed chitinase, ChiW, of Paenibacillus sp. str. FPU-7 and to enhance the
transglycosylation activity of the enzyme.

(1) The degradation mechanism of ChiW. The crystal structure of ChiW was determined at 2.0 angstrom
resolution. The structural and functional analyses reveal that the enzyme is composed of six structural
domains for efficient chitin degradation. (2) Enhancement of the transglycosylation activity of ChiW. The
important residues for substrate binding were selected as the mutation sites. The mutant enzymes were
prepared by site-specific mutagenesis. As the result, two mutant enzymes with higher transglycosylation
activities (120-130%) were obtained. (3) ldentification of P. FPU-7 proteins for chitin degradation.
Proteomic analysis was carried on P. FPU-7 extracellular proteins. A number of chitinase and
chitin-related proteins were identified thorough the analysis.
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