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Molecular Cloning of Chitosanase Gene and Quantitative Production of Chitosan Oligomer. Park, You-
Me, Hye-Lan Chang, Tae-Lin Huh, and Sa-Youl Ghim*. School of Life Science and Biotechnology, Kyung-
pook National University, Daegu 702-701, Korea — Six bacterial strains which formed large halo on chitosan-
containing agar plate were isolated from beach mud and crabs at South coast of Korean peninsula. They were
designated as Bacillus cereus KNUCS1, B. cereus KNUCS52, B. cereus KNUCS3, B. cereus KNUC54, B.
cereus KNUCSS, and Paenibacillus favisporus KNUC56 by analysing their morphologies and 16S rDNA
sequences. Chitosanase activities of all isolates were similar to that of B. subtilis 168. To enhance the activity
of chitosanase, a powerful mutagen, MNNG was treated for P. favisporus KNUC56. Three mutants showed
higher activity of chitosanase than that of the original strain. The DNA fragments containing chitosanase gene
from B. cereus sources were cloned, sequenced, and their deduced amino acid sequence analysis showed over
93% homologies with that of the known B. cereus ATCC14579. Extracellular sample from the isolates was
incubated in proper reaction mixture including chitosan for 5 minutes at 37°C to produce 3~10 chitosan oligo-
mers which has been known to be active for clinical agents and agronomical agents.
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1759} chitosanase= Bacillus sp.[8, 20, 21], Matsuebacter
chitosanotabidus 3001[12], Psuedomonas sp. H-14[22],
Streptomyces griceus[14], Acinetobacter sp.[15] 52 vFof
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o}, A wiR| 2 0.4% F)EARS ZHt Arisk LB A w)
](1.5% agar, 1% Bacto tryptone, 0.5% Bacto yeast extract,
0.5% NaCl, 0.1% glucose)} chitosan medium plate(1.5%
agar, 0.25% Bacto yeast extract, 0.25% polypeptone, 0.5%
MgS0,, 0.3% KH-PO,, 0.7% K,HPO)E AH-9IT}1, 12].
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Fig. 1. Photographs of FE-SEM of chitosanase-producing bac-
teria at 5,000 magnifications. A, Bacillus cereus KNUC54; B,
Paenibacillus favisporus KNUCS6.
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Table 1. Chitosanase activities of isolates, Bacillus sp. P21 and
Bacillus subtilis 168

Amount of Amount of .
Sample protein reduced end Activity
(unit/ml)
mg/ml mg/ml
KNUC51 0.0397 0.405 860.45
KNUCs52 0.0423 0.46 917.23
KNUC53 0.0376 0.395 886.03
KNUC354 0.0412 0.415 849.60
KNUCS55 0.046 0.44 806.78
KNUC56 0.048 0.43 750.58
Bacillus sp. P21 0.036 0.475 1112.8
B. subtilis 168 0.0417 0.465 940.53
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Fig. 2. Comparative graph of chitosanase productivity of
mutant strains. KNUCS56, control; MKNU223, MKNU231,
MKNU242, MNNG-treated mutants.
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Fig. 3. Nucleotide and amino acid sequences of the csn gene of
Bacillus cereus KNUCSS. The ribosome binding site (RBS) is
represented as an open box. The putative terminator structure on
its mRNA is marked by inverted arrows.
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Table 2. The homology of deduced amino acid sequences of csn
from isolated B. cereus species and the known B. cereus
ATCC14579.

Homology (%)

KNUCS52 KNUC53 KNUCS4 KNUC55 ATCC14579
KNUC51 954 97.1 96 92.3 96.9
KNUC52 100 96.2 95.6 91.8 96.5
KNUCS53 - 100 97.6 92.9 98.5
KNUC54 - - 100 91.8 97.4
KNUCSS - - - 100 93.4
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Fig. 4. Thin layer chromatogram of degraded chitosan. S,
monomer glucosamine (GleN) to hexamer (GlcN) as standard; C,
control (chitosan polymer with no chitosanase); 1'~15', products
with different incubation time.
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