43 2 Vol.43  No.2
2003 4 Acta Microbiologica Sinica April 2003
*
510275
5L E.coli TG1/pBVA2  E. coli TG1/pBVK13
TG1/pBVA2
16.8g/LL hAGN K1 -4 24.1% 1.39 g/L
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MgSO; 7H,0  1g/L 6g/l. Amp  100mg/L
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1.3
1.3.1 E . coli TG1/pBVA2 100pg/mL Amp 2% YT
30°C 1% 2 500mL
2x YT 200mL.  Amp 100pg/mL  30°C 200r/min 12 h
1.3.2 5L B. Braun Biostat B 4L 10%
pH7.0 600r/min 41/min
30%
1.4
0D 600nm
1.5
Bradford °  SDS-PAGE Kodak
EDAS 120 Pharmacia Biotech ImageMaster
1.6
10mL 105°C
1.7
6
2
2.1
2x YT
7-8
A L KH,PO,13.3g NH, ,HPO, 4g MgSO,; 7H,0 1.2¢ Citric acid 1.7g
B L NH,CI 1.33g KH,PO, 3g K,HPO, 15g MgSO, 7H,0 0.1g
C L Yeast Extract 10g MgSO,- 7H,0 2.4¢ NH,Cl 0.2g KH,PO, 4¢g
K,HPO, 4g Na,HPO; 12H,0 7g
D L Yeast Extract 10g NH,Cl 1.33g NaH,PO, 5.5g Na,HPO, 9¢ MgSO;,
7H,0 1g
Al A2 A3 A 20g/L. 10g/L. 6g/1. Bl
~3 Cl~3D1~3
12 TG1/pBVA2 30C 2h
8h  In ODg, In ODgy =p t-c @
1 E.coli TG1/pBVA2 D3
B3 C3 hAGN
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© HPEIR IR T R FTTIRCS HE 2

http://journals. im. ac. cn



43
0.9 TG1/pBVA2 0Dy, 0.6 42C
0.8
Z o7} 3h  hANG
= 06f
£ o5 hANG
S 04 3
£ 03
© 02 D3
0.1
B n | D3
Al A2 A3 Bl B2 B3 C1 C2 C3 DI D2 D3
Media
2.2 pH
D3 pH
Fig.1 Effect of culture media on the growth rate
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Fig.2  Effect of acetate on the growth rate of Fig.3  Effect of acetate on hAGN KI—4 expression
. . at various pH
E. coli TG1/pBVA2 at various pH o o
@ 0g/L acetic acid M 5¢/L acetic acid. @ 0/l acetic acid M S¢/1. acetic acid.
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pH 6.47.0 7.6
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2.3
5L 4L 30°C pH 7.0
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Fig.4  Growth rate of recombinant E. coli in batch fermentation
W Cell density ODgy 4 Dissolved oxygen 4 Residual glucose.
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0.08h"" ~0.25h Fig.5 Growth rate of recombinant E . coli TG1/pBVA2 at exponential feeding
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2.5 TG1/pBVKI13
pBV220 42°C 1h
2h
1=0.2h" 2h 2.5ml; h™" L'
2.5.1 TG1/pBVK13 TG1/pBVK13
ODgp = 0.2 x 50 ODgy = 0.6 x 50 ODgy = 0.5 x 100
hAGN K1 -3 2 4h  hAGN
15% hAGN 6.9%
2 hAGN
Table 2 Effect of induction at various stages of growth on hAGN expression
Induction stage Induced time/h hAGN expression level/ % Final biomass/ ODggo
hzg&:g:%hazsi % 4 15 0.42 x 50
M(i;lDl:j E}fgwo 4 6.9 0.38 x 100
Lz;;gf}éiex - 4 No @pressién 0.58 x 100
2.5.2 pH TG1/pB- 1 2 3 4 5 6 7 8§ 9
VK13 4h t=
pH 7.6 10h  hAGN 2D :: :;§ i&iﬂ\
K1-3 6 4h e e . e 9
pH 7.6 hAGN pH
Ih  hAGN 6.9% " AR I
16.5% 10h 25.1% 30
2.6 TGUpBVKI3  TGI/pBVA2 57 |
glo -
2x - (5) . e
YT 2% YT 0 1 2 3 I:llducefi timeG/h 7 8 9 10
30°C
5L B.Braun 4L 10% 6 pH TGI/pBVKI3
30C pH 7.0 Fig.6  Effect of pH and induction time on hAGN expression
in TG1/pBVKI3.
30% 1. non — induced 2 ~9.induced 1Th 2h 3h 4h 5h 6h
Sh 10h.
The pointer A indicates the band of hAGN kI -3 expression.
0.12 50 4 SDS-PAGE b
0Dy 0.6 42C
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Fig.7 Growth and gene expression of E. coli
TG1/pBVKI3 in high cell density culture
@ . Cell density x . Ammonium hydroxide []. Residual glucose £>. hAGN.

1 2 3 4 5 6 7
4h pH 7.6 10h @
SDS - PAGE TG1/ ' g .
pBVKI3 6 e =
7 10h ‘ - § E :
ODgp = 0.4 x 100 16g/l. 1.5 1.
5.6g/1. hAGN 8 pH
25.8% 1.45¢/L. TG1/pBVA2 TG1/pBVA2
8 pl17.6 - Fig.8  Effect of pH and induction time on
0D, - WAGN KI -4 exprsson
1. TG1/pBVA2 non-induced
0.42x 100 hAGN KI -4 2~7. TG1/pBVA2 induced 2h 4h 5h
24.1% 16.8g/L 5.8g/L 7h 8h 9h.The pointer indicates
hAGN K1 -4 1 .39g/L the band of hAGN K1 -4  expression.
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High Cell Density Culture of the Engineered Escherichia coli
Strain Haboring hAGN Gene

Zhou Lian Luo Jinxian®  Zhang Tianyuan
The Key Laboratory of Gene Engincering of Ministry of Education and

Department of Biochemisiry ~Zhongshan University Guangzhou 510275  China
Abstract The high cell density cultivation techniques of E. coli strains TG1/pBVA2 and TG1/pB-
VK13 was studied and the induction and fed-batch conditions were determined. Without decreasing
the expression level of foreign genes the cell density of TG1/pBVA2 reaches ODyy, =0.42 x 100
the expressed hAGN Kl1-4 constitutes 24.1% of the total bacterial protein corresponding to 1.39g/L.
With the same method the biomass of TG1/pBVK13 is ODg, =0.40 x 100 and hAGN K1-3 was
estimated at 25.1% of the total bacterial protein that corresponds to 1.45g/L.
Key words E. coli Engineered strains Angiostatin  High cell density culture
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