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CHITINASE A VIBRIO SITE-DIRECTED MUTAGENESIS KINETICS CHITIN

Chitinase A (EC 3.2.1.14) from Vibrio harveyi belongs to glycosyl hydrolase
family-18. The X-ray structure of chitinase A in complex with GlcNAcs displays
Asp313 at subsite —1 and Tyr435 at subsite +2. Site-directed mutagenesis at residues
Asp313 and Tyr435 generated four mutants namely D313A, D313N, Y435A, and
Y435W. The pH activity profiles revealed the optimum pH of the wild-type enzyme
as 6.0 and the pKj, values of the two ionizable groups of 4 and 8. Mutation of Asp313
severely affected the Ay and the ke/Kin over the entire range of pH, although it did
not significantly change the K., values. The dramatic effects of the Asp313 mutations
on the hydrolytic and binding activities of V. harveyi chitinase A further confirmed
the important role of this residue in stabilization of the transition state through the
“substrate-assisted” mechanism. Regarding Tyr435 mutations, the Y435A mutant
enzyme showed increased catalytic activity, suggesting that Ala substitution might
partially remove the steric clash around the reducing subsites, thereby allowing the
sugar chain to move beyond or to access the reducing end subsites more

straightforwardly.
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