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Isolation and Charactenzatlon of Chltmolytlc Stram, Bacillus atrophueus CJ-3. Bo Kyung Ko, In Soon
Choi', Sang-Hyon Lee Chae Ho Lim’, Sung—Ho Lee’, Sang Wan Gal* and Young Ju Choi*. Department
of Food and Nutrztzon "Department Life Science, *Department of Bioscience and Biotechnology, Silla University,
Busan 617-736, Division of Applied Life Sczence and Plant Molecular Biology & Biotechnology Center,
Gyeongsang National University, Chinju 660-701, *Department of Microbiological Engineering, Chinju National
University, Jinju 660-758, Korea — A bacterial strain CJ-3 which produced chitinase was isolated from
Korean traditional soy sauce. Using 165 rDNA analysis, the strain CJ-3 was identified as Bacillus
atrophaeus. The approximate molecular weight of the putative chitinase enzyme was 31.0 kDa and the
enzyme activity was remarkably induced by addition of colloidal chitin (0.5, 1.0, 2.0%). The antioxidant
activity was increased 53% by the browning reaction products of B. atrophaeus CJ-3. Escherichia. coli
lipopolysaccharides (LPS)-induced production of nitric oxide(NO) was reduced up to 45% by the
browning reaction product in RAW264.7 macrophage. Inhibition of cell viability in the presence of LPS
was recovered to normal level by the browning reaction product. These results suggest that browning
reaction of B. atrophaeus CJ-3 plays an important role for activation of immune system. B. atrophaeus
CJ-3 exhibited optimum temperature and pH of 37C and pH 7.0~8.0, respectively. The major
intracelluar free amino acid was determined to be glutamate.
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Fig. 1. Photograph of clear zone [A] and browning reaction [B].
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[A]: B. atrophacus CJ-3 was cultured in LB agar plate containing colloidal chitin (1.0%). [B]: The liquid cultures before and

after the brown reaction of B. atrophaeus CJ-3.



504 Journal of Life Science 2004, Vol. 14. No. 3

B. mojavensis AB0211917
B. subtilis AB110598

B. vallismortis AB021198

—— B. amvloliquefciens AF489591

[ B. atrophaeus AB021181
B. atrophaeus CJ-3

Fig. 2. The phylogenetic relationship between B. atrophaeus
CJ-3 and other Bacillus sp. The tree was created
using the MEGALIGN program.

The analysis was performed based on the 165 rDNA
sequence.
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Fig. 4. Effect of colloidal chitin concentration on the chitinase
activity from Bacillus atrophaeus CJ-3.
Colloidal chitin was prepared from commercial chitin
by the method of Roberts and Selitrennikoff.
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Fig. 3. The effect of temperature [A], pH [B] and sodium chloride concentration [C] on the growth of B. atrophaeus CJ-3.

Optical density is plotted as a function incubation time.
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Fig. 5. Effect of browning reaction on the antioxidative activity
of Bacillus atrophaeus CJ-3.
The antioxidative activities before [A] and after [B] of
the browning reaction were tested by DPPH method.
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Fig. 6. SDS-PAGE of the putative chitinase from Bacillus atro-
phaeys CJ-3. The three strains were cultured in LB
medium containing colloidal chitin (0.5, 1.0. 2.0%).
The CJ-3 and SC-3 strains were contain chitinase ac-
tivity whereas strain KJ-3 was contain protease activity.
Lane 1 : Molecular weight marker, (175kDa; MBP-§-
galactosidase, 83kDa; MBP-paramyosin, 62kDa; Glu-
tamic dehydrogenase, 47.5kDa; Aldolase, 32.5kDa;
Triosephophate isomerase, 25kDa; B-Lactoglobulin A,
16.5kDa; Lysozyme, 6.5kDa; Aprotinin). Lane 2~5:
CJ-3, Lane 6~9 : SC-3, Lane 10~13 : KJ-3.
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Table 1. Composition of intracellular free amino acid of Bacillus atrophaeus CJ-3

Free Amino Acid (%) Free Amino Acid (%)
L-Glutamic Acid 18.318 p-Alanine 1.841
L-Histidine 12.876 L-Alanine 1.834
L-tyrosine 10.799 L-Aspartic acid 1.748
L-proline 8.541 1-Methyl-L-histidine 1.699
L-Valine 6.270 O-phospho-L-serine 1.671
L-citulline 5.538 L-Arginine 1.515
L-Threonine 5439 Glycine 1.443
D,L-B-Aminoisobutyric Acid 5319 L- @ -Aminoadipic Acid 0.686
8-Hydroxy lysine 3.685 L-Serine 0.534
L-Leucine 3.226 O-Phosphoethanolamine 0.396
L-Anserine 2404 I Urea 0.383
L-Methionine 1.973 1

i Ammonium Chloride 0.383




506 Journal of Life Science 2004, Vol. 14. No. 3

chitinase E4lo] @A 3] Z7}ste Ao g2 Vet SDS-
PAGES o| &3t} R WA g XY 78 B. atrophaeus CJ-3
of ojs}e] A A El &= chitinase &4 9 EA1#2 31.0 kDao]§)
. A7t BaE v Eo] HAEE chitinased] EA1#
£ Aermonas £E9] 105~110 kDa, Vibrio £59] 60~63
kDa, Serratia 45 9] 50~58 kDa, Streptomyces$} Mucor 4&
9} 30~38 kDa, Bacillus licheniformis X-7u2] chitinase 1 89
kDa, I 76 kDa, Il 66kDa, IV 59kDa 5o} 833 o1
subunite] 7Z2E AE34 Y2 71¢Y ZE §4 7} mono-
merg2 B aE o} 9tH31]. B. subtiliso] A} Kim Fo} 56 kDa
[32], Bacillus circulans No 4.10] 4 45 kDa [33]=7]9] chi-
tinase® H13HT

NO Assay ¥ cell viability

Bacterial lipopolysaccharise (LPS)E 4] X A&}
o NOE #5A7] 2 23S 927 B. atrophaeus
CJ-3 M FA S ALl A3t NO A4 n|A& 4%
S ZASIT Fig. 7A9) vehdule} o] LPSo) ojste]
T8 NO 84 ZHds AN ES H71g o2 NO 84
o] o 45% AL ZAsHTh oY ATte At AAEE
ol AY7l5d #A daS vdehle Aot gntEos

(Al NO concentration

control

E. coli 0111:B4 1ug/ml

E. coli0111:B4 1.g/ml + CJ-3 1044
E. coli 0111:B4 1.g/mt + CJ-3 2048
E. coli 0111:B4 14g/ml + CJ-3 5044
E. coli 0111:B4 1xg/ml + CJ-3100¢
E. coli 0111:B4 14g/ml + CJ-3 2004

n L 1 1

0 20 40 60 80 100
NO-2 (UM

8] Cell Viabitity

control

E. coli0111:B4 149/md

E. coli0111:B4 149/mf + CJ-3 104
E. coli0111:B4 149/ml + CJ-3 204
E.coli0111:84 1.9/mf + CJ-3 5040
€. coli0111:B4 14g/mf + CJ-3 1004
E. coli0111:B4 1ug/mi + CJ-3 20044

0 20 40 60 80 100
% of control

Fig. 7. Effects of the browning reaction product on NO syn-
thesis [A] and cell viability [B] in RAW264.7 cells stim-
ulated with LPS [A].
RAW264.7 cells were cultured for 24 h with various
concentration of browning reaction product in the
presence of LPS (lug/ml). NO release was measured
using the method of Griess (nitrite). Cell viability was
determined by MTT assay. Results are expressed as
means tS.E. of three independent experiments.
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