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The enzymic properties of chitinase A from a marine bacterium, V. carchariae, were
studied using HPLC and electrospray MS. This combination allowed separation of Ol-and
B- anomers and simultaneous monitoring of all chitooligosaccharides produced. Chitinase

A primarily produced B-anomeric products, indicating that it catalysed hydrolysis through a
retaining mechanism. The enzyme required a minimum of two glycosidic bonds for
hydrolysis, producing (GIcNAc), as the major end products. The kinetics of the hydrolytic
activity of chitinase A were determined with various chitooligosaccharid substrates and
showed a greater affinity towards higher molecular weight chitooligosaccharides. The
subsite structure of V. carchairae chitinase A was compatible with >4 GIcNAc subsites. The
enzyme also catalysed transglycosylation reactions. Under given conditions, the synthetic
products (GlcNAc); and (GIcNAc), were observed when using pNP-(GIcNAc), as substrate.
Peptide masses of the native enzyme identified from MALDI-TOF or nanoESIMS were
identical with the putative amino acid sequence translated from the corresponding
nucleotide sequence of V. carchariae chitinase A. The topology of the secondary structure
was predicted to be similar to the structure of SmChiA. Overall, the structure contained
three domains: an N-terminal chitin binding domain connected with a small hinge region, a
(OL/B)S TIM barrel catalytic domain and a small insertion domain. My previous results
showed that the full-length chitinase A gene encoded 850 amino acids, giving an expressed
chitinase A Precursor of Mr 95,000. MALDI-TOF MS revealed the Mr of the native enzyme

to be 62,698, suggesting the C-terminal proteolytic cleavage site to be located between
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Arg597-Lys598. As a result, it allowed the DNA fragment that encodes the mature chitinase
A to be generated in vitro and subsequently cloned into a QlAexpress expression system
and E. coli M15. The expressed 63-kDa protein, containing six histidine residues tagged at
the C-terminus, exhibited chitinase activity on a gel activity assay. As revealed by HPLC-
MS, the expressed proteins showed indentical characteristics in chitin hydrolysis with the
native enzyme. Crystallisation trials showed that the recombinant chitinase A could form
crystals under a crystallisation buffer containing 0.1 M sodium acetate buffer, pH 4.6
containing 10% PEG 400 and 0.125 M CaCl, as precipitant and at 15° C. Preliminary
structural analysis revealed that the crystal diffracted X-rays up to 2.14 A resolution with
97.2% completeness and belonged to the tetragonal space group P4,22, or P4;22 with
unit-cell parameters a = 127.64, b = 127.64, ¢ = 171.42 A
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