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CHITINASE A/CHITOOLIGOSACCHARIDES/ENDOCHITINASE/TIM BARREL

DOMAIN/TRANSIENT CONFORMATION/Vibrio carchariae

Chitinase A from Vibrio carchariae is an endochitinase that degrades chitin,
yielding GlcNAc; as the end product. To understand the mode of enzyme action, four
crystal structures of wild-type chitinase A, mutant E315M without substrate and
mutant E315M in complex with NAGs and NAGg were refined at 2.00 A, 170 A, 1.72
A and 1.80 A resolution. The overall structure of chitinase A comprises three separate
domains; an N-terminal chitin-binding domain, a catalytic (B/a)s-TIM-barrel domain,
and a small (o+f) insertion domain. The substrate binding cleft of the enzyme has a
long, deep groove structure of 33 A x 14 A and comprises multiple binding sites
extended from subsite -4 (at the non-reducing end) to subsite +2 (at the reducing end).
The crystal structures of E315M-NAGs and E315M-NAGg revealed that the enzyme
bound to the straight conformation of NAGs, but to the bent conformation of NAGe.
The transient conformation of -1 NAG observed in the electron density map of
E315M-NAG¢ complex strongly suggested that the interacting sugars adopted a
conformational change to facilitate hydrolysis. Several conserved aromatic residues
that lie along the substrate binding cleft are found to act as the binding residues, by

forming hydrophobic stack against the pyranose rings of the bound sugars.



Point mutations of Trp168, Tyr171, Trp275 and Trp570 to glycine and Trp397
to phenylalanine significantly changed the cleavage patterns against
chitooligosaccharides, indicating that these residues are important for the hydrolysis of

soluble chitin.
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