Acta Microbiologica Sinica
491 49-55 4 January 2009
ISSN 0001 - 6209 CN 11 - 1995/Q

http //journals. im. ac. cn/actamicrocn

SBS y-
BIO-X 300457
Bacillus subtilis SBS Y-
Bacillus subtilis SBS
Y-
v-
V- NH, C1 NH, Cl
Y- 10 g/LL 20 ¢/L. NH,Cl 8 ¢/L
265 + 25 1U/mL 7v- 1.183+£0.015 g/L.
- SBS
0935 A 0001-6209 2009 01-0049-07
Y- Poly-7-glutmic acid y-PGA 8-9  SBS
BTE
1913
v- v7-PGA L- /
D- ot v v-PGA 1987
1-3
COOH 0 0
—NH—‘CH—CHZ CHZ*g* !
o v7-PGA 1536
7-PGA Kunioka " Bacillus subtilis 1FO3335
v-PGA L- L-
Bacillus subtilis MR-141 * Bacillus Y-PGA
subtilis 1FO3335 ° Bacillus v-PGA
licheniformis ATCC9945a °
Bacillus licheniformis A35 7 y-PGA Bacillus subtilis SBS "

Y-PGA

" Tel + 86-22-60601442 E-mail ¢jliu@ tust. edu. cn

1983 -

2008-07-09 2008-09-24

v-PGA

E-mail huchungang27 @163 . om



50 Chungang Hu et al./Acta Microbiologica Sinica 2009 49 1
1 IU/mL
1.1 1.4.5 - -
1.1.1 Bacillus subtilis SBS Fibrin-SDS-PAGE 10%
0.05% 0.05 mL 10 TU/mL
1.1.2 3.9% 4% Trion X-100 37°C
13 0.1%
1.1.3 Sigma 1.4.6 7v-PGA 1
Fluka 0.02 g 10 mL 6 mol/L.  HCI
SDS  TEMED 10 min 110°C 24 h
Trion X-100 10 mL
BBI 2 2 4-
UV-9100 - Na,CO; 4.2 ¢ 100 mL
TU-1901 KH,PO, 3.4 ¢ 0.1 mol/L NaOH 145.5 mL
- Wgh- 500 mL 10 pL + 150 pL +
30 Bio-Rad 150 pL +690 pL 60°C
) ’ WD-9413B 1h 0.45 pm 3
Agilent 1100 Agilent TC-CI8 A / 1:1 B NaAc-HAc pH6.4
¢ 4.6 mmx 250 mm 30C 0.8 mlL/min
1.2 360 nm 20 pL
13
1.3 2
! 2.1 y-PGA
Goto > SBS
V-PGA y-PGA
1.4
1.4.1 600 nm V-PGA
ODay 2.1.1
1.4.2
1 mg/mL -
1.4.3 KBr S
1.4.4 10 /L. 1
B 10 mL 0.15 ¢
50°C 0.03 g
1 mL 10 U/mL
1 BTE v-PGA
3 mm 10 1U/mL Table 1 Effect of carbon source on BTE activity
20 IU/mL 50 IU/mL 80 IU/mL 100 IU/mL and the production of Y-PGA
10 Hl Carbon source BTE activity/ 1U/mL ¢ Y-PGA / ¢/
o Glucose 207 £ 18 0.114 £0.022
3rc 18 h Sucrose 220+ 22 0.952 +0.036
Maltose 103 + 15 1.233 £0.050
Soluble starch 251 +36 0.427 +0.055
Citric acid 0 1.961 +0.048
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Table 2 Effect of Nitrogen source on BTE activity 7-PGA
and the production of Y-PGA Y-PGA
Nitrogen source BTE activity/ TU/ml. ¢ ¥-PGA / ¢/L.
Soya peptone 209 + 22 0.787 +0.021
Yeast extract 189 +20 0.692+0.017 Y-PGA 10 g/L
Tryptone 205+ 12 0.714 +0.032 15 ¢/l NH,Cl 8 g/L
Soybean milk 200 35 0.553+0.025 265 + 25 IU/ml. y-PGA
NH, Cl 40+8 1.632 +0.051 1.183+0.015 g/L
3
Table 3 Design and results of orthogonal experiments
No. ¢ Sucrose / g/L ¢ Soya peptone / g/L. ¢ NH,Cl / g/L BTE activity/ U/mL ¢ 7-PGA / gL
1 15 110 14 126 0.752
2 15 215 26 153 1.006
3 15 320 38 153 1.211
4 210 110 26 245 0.993
5 210 215 38 265 1.183
6 210 320 14 278 1.057
7 315 110 38 135 1.150
8 315 215 14 168 0.588
9 315 320 26 166 0.862
k1 144 169 191
12 263 195 188
k3 156 200 184
R 119 31 7
2.2 Bacillus subtilis SBS 68 h
v7-PGA 36 h
60 h
pH 7-PGA 1 70 h
32 h v7-PGA
70 h pH v7-PGA
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Fig.1 Fermentation course curve of Bacillus subtilis SBS. Fibrin-SDS-PAGE
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Fig.3  Fibrin-SDS-PAGE of BTE after Sephadex G-75 Chromatography .
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Fig.4 UV spectrum of y-PGA.
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Fig.5 FT-IR spectrum of Y-PGA.
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Fig.6 HPLC spectrum of the hydrolysate.
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Co-production of thrombolytic enzyme and Y-polyglutamic acid by liquid-culture of
Bacillus subtilis SBS

Chungang Hu Changjin Liu™ Huanlan Zheng Ping Zhou
TEDA BIO-X Center for Systems Biotechnology College of Food Engineering and Biotechnology Tianjin University of Science &
Technology Tianjin 300457 China

Abstract Objective To analyze the co-production of thrombolytic enzyme and -polyglutamic acid by liquid-culture of Bacillus
subtilis SBS.  Methods We used Bacillus subtilis SBS to produce thrombolytic enzyme BTE and 7¥-polyglutamic acid
Y-PGA by liquid fermentation. We conducted orthogonal experiments analysis between carbon source and nitrogen source.
Then through Fibrin-SDS-PAGE UV spectrum Infra-Red spectrum and high performance liquid chromatography HPLC — we
identified the production. Results We synthesized Y-PGA in the medium without the addition of L-glutamic acid. Bacillus
subtilis SBS was a L-glutamic acid-independent bacterium. The suitable carbon and nitrogen sources for the synthesis of
thrombolytic enzyme BTE were soluble starch and soybean peptone. However the suitable carbon and nitrogen sources for the
synthesis of 7-PGA were sucrose and NH,Cl. Conclusion The yields of both products could close to the levels of the single
synthesis when the concentrations of sucrose soybean peptone and NH,Cl were 10 20 8 g/L respectively the activity of BTE
reached 265 + 25 [U/mL and the concentration of Y-PGA reached 1.183 +0.015 ¢/L.
Keywords BTE 7Y-PGA  Bacillus subtilis SBS ~Co-production
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