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Enhancing the transglycosylation activity of glycoside hydrolases does not always
result in the production of oligosaccharides with longer chains, because the TG products are
often decomposed into shorter oligosaccharides. Here, we investigated mutation strategies for
obtaining chitooligosaccharides with longer chains by means of TG reaction catalyzed by
family GH18 chitinase A from Vibrio harveyi (VhChiA). HPLC analysis of the TG products
from incubation of chitooligosaccharide substrates (GICNAc,) with several mutant VhChiAs
suggested that the mutation W570G (mutation of Trp570 to Gly) and the mutation D392N
(mutation of Asp392 to Asn) significantly enhanced TG activity, but the TG products were
immediately hydrolyzed into shorter GICNAc,. On the other hand, the TG products obtained
from the mutants D313A and D313N (mutations of Asp313 to Ala and Asn, respectively)
were not further hydrolyzed, leading to the accumulation of oligosaccharides with longer
chains. The data obtained from the mutant VhChiAs suggested that mutations of Asp313, the
middle aspartic acid residue of the DxDXE catalytic motif, to Ala and Asn are most effective
for obtaining chitooligosaccharides with longer chains.

Vibrio harveyi chitinase A (VhChiA) catalyzes chitin degradation through the

substrate-assisted retaining mechanism. This research aims to investigate the effects of
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sodium salts on the hydrolytic activities of the chitinase variants. Determination of ICsy and
TLC suggests that the compound was most active against the wild-type enzyme. Michaelis-
Menten plots yield decreasing Ky, and ke upon increasing concentrations of sodium azide,
providing an idea that sodium azide acts mixed-type inhibition towards pNP-GICNAC;.
Lineweaver-Burk plots between 1/vy versus 1/[S] with different sodium azide concentrations
also confirm mixed-type inhibition. The value of the K; of the EI complex was found to be 1.5
+ 0.1 M and that of aK of the ESI complex to be 0.4 + 0.02 M. The results suggested that
sodium azide reacted much more efficiently to the ES complex than the free enzyme. Based
on the data obtained from this study, it has been proposed that the azide anion abstracts the
proton from the y-COOH side chain of the catalytic residue Glu315, thereby preventing bond
cleaving.

Family GH20 GIcNAcase from Vibrio harveyi (VhGIcNAcase) sequentially degrades
chitooligosaccharides from the non-reducing end through the substrate-assisted retaining
mechanism. The results of the effects of sodium salts on the GIcNAcase activity showed that
sodium azide and sodium nitrate considerably inhibited the activity of VhGIcNAcase. The
inhibitory effects of both compounds were also comfirm by 1Csp and TLC. Michaelis-Menten
plots yield increasing Ky, with fairly steady ke upon increasing concentrations of sodium
azide and sodium nitrate, providing an idea that sodium azide and sodium nitrate act
competitively. Lineweaver-Burk plots between 1/vy versus 1/[S] with different sodium azide
and sodium nitrate concentrations also confirm competitive inhibition with the apparent K; of

0.2+ 0.03 M and 0.2 + 0.05 M, respectively.
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