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S5g SmL 6g 42°C 4h
1.5¢ 1.5¢ g pH pH
0.25¢ 0.02g 0.04g 7.0
0.5¢ 120mL 50¢g 12L/min
50g 2g 40%
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2% 30°C 3h  42C 4h 16h 3 min
BMP-2 60 % 5%
3 min 50%
1.2.2 pH A. LB 100 % Imin
pH 6.0 6.57.07.58.0 2% 1.4
30°C  200r/min 2h pH 1.4.1 0D
pH B. BMP-2 600nm 1 ODgy ~
2% 30C 3h pH  0.4¢/L Ig 0.2g
6.0 6.5 7.0 7.5 8.0 42C 1.4.2
4h I h pH SDS-PAGE R-250
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1.4.3 thBMP-2 =
1.2.3 LB ODgy x 0.4g /Lx0.525g Ig X
05 10 15 20mL/L %
1.2.2B pH 1.4.4
1.2.4 42C 1h 10° 120,41,
7h 1B 30°C 20h
100 100pg/mL
1.3 LB 30C 20h
1.3.1 -70C 100pL 8
SmL LB 30°C 200r/min 12h IB
1.3.2 BMP-2
2% 400mL LB 30°C 200r/
min 8h 2
1.3.3 400mL 2.1
8L NBS Bio- ABCD
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mand Bioprocessing Software Version 2.61 DH5a/pDH-B,m
30s 1 D
20h
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Fig.1 Effect of various medias on the expression of thBMP-2m
A. LB M. Matker B. M9 C. MICV D.Semi-defined media
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Table 1 Effect of media pH on the growth of
E. coli DH50/pDH-B, m

pH
6.0 6.5 7.0 7.5 8.0
ODgn
Oh 0.28 0.28 0.28 0.28 0.28
2h 1.21 1.25 1.29 1.14 0.87
4h 2.23 2.38 2.46 2.16 1.54
6h 3.42 3.76 3.65 3.16 2.60
8h 4.51 4.78 4.52 4.02 3.34
10h 4.63 5.01 4.82 3.92 3.34
2 pH rhBMP-2m
Table 2 Effect of media pH on the expression of rhBMP-2m
PH 6.0 6.5 7.0 7.5 8.0
ODgy 1.72 3.87 3.3¢ 2.18 2.06
The expression of thBMP-2m % 5 30 35 15 15
2.3
LB
2h  pH 6.8~6.0
2h pH 7.0
20ml/L
hBMP-2m 3 3

M 1 2 3 4 5
kD
43—
20— —
18.4— S
14.3—| .

6.2 —— w——

2 pH

rhBMP-2m

Fig.2  Effect of media pH on the expression of thBMP-2m
M. Marker 1. pH6.0 2. pH6.5 3. pH7.0

4. pH7.5 5. pH8

3
Table 3  Effect of various initial glycerol concentrations on the
expression of rhBMP-2m and the growth of the recombinant

Escherichia coli

Initial glycerol Fin Initial cell ~ Final cell The The yield of
concentration density density  expression of thBMP-2m
/ gl P g ODgo  thBMP2m/% /| g/L

0 6.8 0.16 2.68 38 0.24
5 6.5 0.16 3.87 35 0.30
10 6.3 0.16 3.51 30 0.32
15 6.2 0.16 3.46 30 0.32
20 6.0 0.16 3.29 30 0.32
2.4
4% LB 30C 3h  42°C
123456 7h SDS-PAGE
R250
13kD 42C 1h
3h
4 h
4 h
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Fig.3  Effect of various initial glycerol concentration 501 /l/
on the expression of thBMP-2m . 40l /.
ey [
M. Marker 1. 0%oglycerol 2. 5%oglycerol 3. 10%oglycerol g 30l /
4. 15%oglycerol 5. 20%oglycerol % 20l /.
]
2.5 E.coli DH50/pDH-B2m 10f oy 1
0 _.zﬂﬂ—.i L L L L L L Ll I I I I |
0 2 4 6 7 8 9 1012 14 16 17 18 19 20 21
t/h
4
rthBMP-2m
Fig.4  The time curve of the growth of the recombinant
bacteria and the expression of thBMP-2m after
the recombinant bacteria been induced during
the high density fermentation
thBMP-2m - B Cell density O The expression of thBMP-2
pH 7.0 30C amounts of the total protein
16h 42C 4h Ww M
ODy, = 57 rhBMP-2m
30% 4 hBMP-2m 3.59¢/L.
0.35~0.21 43— ——
40% 1h thBMP-2m 29—
20% 3h
30% 5 e
143— ‘
62—
1.5mL
5 thBMP-2m
1.06g /mL Fig.5 The expression of thBMP-2m after the
recombinant bacteria been induced during the
2.6

high density fermentation
M. Marker 1 2. Non-induced

3~ 6. thBMP-2m expression after induction 1 ~ 4
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High Density Fed-Batch Culture of Escherichia coli DH50/pDH-B, m
with DO Feed-back Control of Nutrient Feeding

LI Yi PU Qin ZHAO Zhong-Liang CHAI Yu-Bo CHEN Nan-Chun CHEN Su-Min

Department of Biochemistry and Molecular Biology of the Forth Military Medical University =~ Xi’ an 710032 China

Abstract  Optimization of cultivation condition of recombinant E . coli DH5a/pDH-B, m and the condition suitable for expression
of recombinant mature peptide of human bone morphogenetic protein-2 was carried out in 500mlL shaking flasks and then trans-
ferred to NBS Bioflo IV a 20L DO feed-back fed-batch culture system to obtain thBMP-2. The results indicate that keeping
dissolved oxygen at 40% and controlling nutrient feeding rate with DO feed back strategy can obtain theoretically 3.59g recombi-
nant mature peptide of hBMP-2 per liter of broth  the final cell density ODygy, reaches 57 22.8g dry cell weight/L. and the ex-

pression of thBMP-2 amounts to 30% of the total protein in E. coli.

Key words human bone morphogenetic protein-2 recombinant E . coli fed-batch high density cultivation
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