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This research describes cloning of a 1.7-kB chitinase A from Vibrio carchariae into the plasmid pQEG0.
When the recombinant plasmid pQE-mchiA was transformed into bacterial host cells E. coli strain M15,
chitinase A of 63 kDa was highly expressed under the protein-induced condition containing 0.5 mM IPTG
at 25°C for 5- 8 hours. After protein purification using Ni"' NTA affinity chromatography, the protein was
subjected of SDS/PAGE anz;lysis, in which a single band of expected size of 63 kDa was detected. Tryptic
peptide mass analysis by MALDI-TOF and ESI MS demonstrated that the obtained recombinant protein
was chitinase A. A study of substrate hydrolysis using HPLC-MS suggested that the enzyme acts as an
endochitinase by cleaving a chitin chain into small chitooligosaccharide fragments and produced
chitobiose (GIcNAc,) as the end product. When hydrolytic reactions were carried out at initial time, the
beta anomer was found to be the major product, indicating that V. carchairae chitinase catalyzes the
reaction through ‘the retaining mechanism’. A kinetic study showed that chitinase A has highest affinity
towards hexaNAG, which implied that the substrate binding site of the enzyme may comprise six binding
subsites. Data obtained from point mutations revealed that the residue Glu315 is essential for catalysis and
a substitution of Asp392 to Asn resulted in improve in the transglycosylation activity of the enzyme.
Protein c;ystaltization using the hanging drop vapor diffusion method was tried and a single crystal of
chitinase was observed under the condition containing 10% (v/v) PEG4000 in 0.1 M sodium acetate
buffer, pH 4.6 and 0.125 M CaCl,. Initial crystallographic data analysis suggested that the chitinase crystal
has a tetragonal space group P422, contained two molecules per asymmetric unit and gave highest

resolution of 2.4 A.





