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In this research, the genes encoding chitinase from Bacillus licheniformis were
isolated and expressed using an Escherichia coli expression system. The recombinant
chitinase from Bacillus licheniformis strains DSM13 and DSM8785 have an optimal
temperature between 50-55°C, and 50-60°C, respectively. Both of them have an
optimal pH at 6.0. The genes were randomly mutated by a combination of error-prone
PCR and DNA shuffling techniques. The library of variants of chitinases was then
screened for the acidic tolerant activity. The mutant (128mt), which showed the
improved activity, was selected for further study. When using p-Nitrophenyl-Di-N-
Acetyl-chitobiose as a substrate, the k../K,, value at pH 6.0 of wild type enzyme from
strain DSM13, DSM8785 and mutated chitinase (128mt) were 5.71, 6.35 and 14.73
s'TmM™, respectively, while the k.,/K,, at pH 3.0 of wild type enzyme from strain
DSM13, DSM8785 and mutated chitinase (128mt) were 1.69, 1.36 and 4.10 s'mM,
respectively. The specific activity of mutated chitinase (128mt) at pH 3.0 was 351.72
Unit/pg, while the specific activities of chitinase enzymes from strains DSM13 and
DSMS8785 were 290.9 and 301.2 Unit/pg, when using colloidal chitin as a substrate.
The mutant (128mt) has an optimal temperature ranging from 55 to 60°C, and an
optimal pH at 6.0. Amino acid sequence analysis of this mutant chitinase reveals that
two amino acids in catalytic domain (Ala231Val and GIn384Arg), and two amino

acids in Fibronectin type III domain (Val426Ala and Asp477Asn) have been mutated.



These results indicated that the directed evolution technique has been used
successfully to obtain a mutated chitinase with improved activity at both neutral and
low pH, approximately 2-fold better than the wild type, when using p-Nitrophenyl-Di-

N-Aceltyl-chitobiose as a substrate.
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