Acta Microbiologica Sinica
49 2 180- 185 4 February 2009
ISSN 0001 - 6209 CN 11 - 1995/Q

hitp //journals. im. ac. cn/actamicrocn

300071
15A3 Bacillus thuringensis subsp. colmeri 15A3 Bt
15A3 B chitinase B ChiB
Escherichia coli Bt 15A3 ChiB Sephadex G-200
2
ChiB pH pH ChiB
ChiB 70 kDa
64 kDa 70 kDa C ChiB 60C pH 5
20°C ~60°C  pH4~8 Fe'*  ChiB
n’* Ag* ChiB median effective inhibitory
concentration 1Cs, 4 pg/mL Bt median
lethal concentration 1.Cs, 26%  30% Bt
ChiB
Q936 A 0001-6209 2009 02-0180-06
N- Bt
Sampson Bt
: Arora
N- Bt HD-1
Bt Vegetative
Insecticidal Proteins Vip s
Bt
Bacillus thuringiensis Bt 2001 1
Bt > Driss Bt
e Chi255 74 kDa 2006
30570052 30600015
Tel +86-22-23505964 Fax + 86-22-23508800 E-mail yhchen@ nankai. edu.cn
1981 - E-mail liudong204 @ mail . nankai. edu. cn

2008-07-04 2008-11-26
© FEBZRHMEDFRMATIKSHwRES http://journals. im. ac. cn



B Vi 2009 49 2 181
" Bt * 3 5-
66 kDa 3 5-dinitrosalicylic acid DNS
P 50°C pH 6.0
1h 1 pmol N- NAG
Bt 3
“ ” 1.5 B
15A3 Bacillus thuringiensis subsp. colmeri 1.5.1 SDS-PAGE SDS-PAGE
15A3 Bt 15A3 2 9
12 0.001%
Bt 15A3 glycol chitin
0.01% Triton X-100
ChiB °
1.5.2 70 kDa
64 kDa
17 -
1 MALDI-TOF/TOF MS
1.1 MASCOT
1.1.1 Escherichia http //www . matrixscience . com NCBI
coli XL-Blue Bt Swiss-prot
15A3 cluB 12 1.5.3
Rhizoctonia solani ChiB 10 mmol/L
Physalospora  piricola Penicillium Mn®* MnClL, C* CCl;  Li* LiCl  Na®
chrysogenum Botrytis cinerea NaCl Cu’* CuSO, Mg MgCl, Fe&'* FeCl,
Spodoptera Ca’* CaCl, Zn’" 7ZnSO, Ag" AgCl
exigua Helicoverpa armigera 10 mmol/L.  EDTA SDS
LB E . coli PDA 3
1.1.2 1.5.4 pH
glycol chitin 20°C ~ 100C ChiB
Calcofluor white M2R Sigma Sephadex G-200 ChiB  20°C ~ 100C 60 min
Pharmacia pH4~9
ChiB pH pH
4°C 60 min
1.2 1.6 ChiB
13 1.6.1
1.3 0.45 pm
E. coli XL-Blue pUCm-chiB 1x10° /mL 100 pL 100 L
4°C 0.67 mg/mL 2.1 U/mL
Millipore PDA
Sephadex G-200 28°C 72 h
1.4 1.6.2
Bradford © hERFEEMEIBSATATIBSRESD htto://journals. im. ac. e



182 Dong Liu et al./Acta Microbiologica Sinica 2009 49 2
1.6.3 Bt 15A3 Sephadex G-200
5 1-A 25
24 20 pL 37
0.2 mg/mL 0.63 U/ml.  ChiB
70 kDa 64 kDa
" 1-B 70 kDa
30C 72 h
2 64 kDa
1-C chiB
2.1 ChiB 70.6 kDa
Bt
(A) —— Absorbance at 395nn
018 -- Chitinase activity S 12
0.16}
10 )
0.14+ iy
E
012+ 8 a kDa
s O} £ &
< 6 %
0.08+ tu
g g
0.06+ 4 5
3 — 60
0.04 +
12
0.021+
it s 0
0 10 20 30 40 50 60
Traction No.
1 Sephadex G - 200 SDS-PAGE
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Fig.5 The antimicrobial action of Chitinase ChiB on four kinds of fungi spores. A Physalospora piricola B Penicillium
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Table 1 The ICsy of ChiB on spore germination 3
of P. glaucum and S. ﬁwkel;'t;r; — Bt 15A3
Fungus species R ICso/ prg/mL ngnil‘uu s ChiB
P. glaucum 0.92 4.12 3.99-4.25 70 kDa
. i . 4.02 2.93-5. .
S. fuckelian 0.97 0 93 -5.50 ChiB
2.8 ChiB Bt 70.6 kDa ’
ChiB Bt 15A3 70 kDa 64 kDa

2 ChiB Bt.15A3

Table 2 Insecticidal activity of ChiB and crystal protein of Bt 15A3 for S. exigua and H. armigera
Insect species Samples LCsy/ pg/mlL 95% fiducial limits/ pg/mL
. Bt 15A3crystal protein 18.77 14.53 -23.04
Spodoptera exigua
Bt 15A3 crystal protein + ChiB 13.72 3.46-18.81
. . Bt 15A3 crystal protein 11.57 10.5-12.81
Helicoverpa armigera
Bt 15A3 crystal protein + ChiB 8.08 7.36-10.54
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Chitinase B from Bacillus thuringiensis and its antagonism and insecticidal
enhancing potential

Dong Liu Yuehua Chen"  Jun Cai Liang Xiao Chuan Liu
Department of Microbiology Nankai University Key Laboratory of Molecular Microbiology and Technology ~Ministry of
Education Tianjin 300071 China

Abstract  Objective We studied the characteristics of chitinase B ChiB  from Bacillus thuringiensis subsp. colmeri 15A3

Bt 15A3 and evaluated its antagonism and insecticidal potential. Methods ChiB was expressed in Escherichia coli.
Expression product was purified by ammonium sulfate precipitation dialysis and Sephadex G-200 gel filtration chromatography .
The molecular mass of ChiB was directly estimated by zymogram after sodium dodecyl sulfate-polyacryamide gel electroresis  SDS-
PAGE . The proteins with different molecular weight were identified by mass spectrum MS and analyzed through bio-
informatics. We studied some metal ions’ impacts on chitinase activity optimal temperature pH and its stability at different
temperature and pH. We also studied the inhibition effects on sporangia germination of fungi and the synergistic effects of ChiB
on larvicidal activity. Results The molecular mass of ChiB was estimated as 70 kDa by zymogram. The protein with 64 kDa
was the product of C-terminal degradation of ChiB in E. coli. Chitinase activity was improved by Fe’* and inhibited by Zn®*
and Ag®* . The optimal temperature for ChiB was 60°C and the optimal pH was 5.0. The enzyme was quite stable at temperature
below 60°C and pH between 4.0 and 8.0. ChiB inhibited sporangia germination and the 1Cs, 50% inhibited concentration was
about 4 pg/ml. Moreover the bioassays showed that ChiB could reduce the LCs; 50% lethal concentration of the crystal
protein of Bt. against Spodoptera exigua and Helicoverpa armigera larvae by approximately 26% and 30% . Conclution ChiB
was not only stable but also with good antagonism and insecticidal activity .
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