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1 1 1 1 2
2 1 2 1 *
! 361005
2 102200
10L
Mg
Mg
80mmol/L.  20mmol/L 37°C %h 45
ODgyp 1.0mmol/L IPTG 5h ODgy 80
29.74% 37°C 80% 4mol/L 14mg/mL
10L 30L 10L 30L
TQ920.1 A 1000-3061 2004 03-0450-06
HEV : 1
open reading frame ORF1 ORF2 ORK3 ORF2 660 1.1
! 1.1.1 ER2566 New England
ORF2 Biolabs pTO-T7-239 E. coli
ORF2 ER2566/pT0O-T7-239 °
2 aa394-606 NE2 1.1.2 BIOSTAT-B 10L BIOSTAT-C 30L
MFCS/win 2.0
B. Braun Biotech 6K15 Sigma
LAB-2000 APV
0 Bio-Rad Eppendorff Biopho-
NE2 tometer Eppendorf uv
ORF2 aa368-606 HEV239 UVI
15 ~ 30nm HEV239 1.1.3 Oxoid
HEV 8C11 BCA Pierce
8H3 * % HEV239  NE2 ‘ ¥
Balb/c HEV239
NE2 ’ HEV239 1.2
1.2.1 -70C
o 37C 10h 1%
3 mL LB 50 mg/ L 37°C 200
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r/min 9h IPTG 0.5mmol/L 1.0mmol/L 5h
5h SDS-PAGE 1.2.7
1 3h 3h 80mL/h Il 3h
1.2.2 2% 3h 8h 80ml/h 8h 120ml/h
1% 400 mL LB 37C Il
200 r/min ODgy 1~1.2 0~ 4.5h 5.5~6.5h 79 ml/h 6.5 ~
7.5h 132 ml/h 7.5 ~9.0h 192 mL/h 9.0 ~ 10h 245ml/h 10 ~
1.2.3 ODgy, ODgyy 0.2~ 12h 254 ml/h 12 ~ 14h 282 ml/h
0.3 Eppendorf Biophotometer 600nm 38g/L 34g/L. KH,PO, 2¢/L. Na, HPO, 12H,0 2.5¢/L
K, HPO; 3H,0 2.5g/L. MgSO; 7H, O 5¢/L. 4% Vit B, 14ml/L
1.2.4 HEV239 SDS-PAGE 125¢/L. FeSO,; 7H,0 3.2¢/L. ZnSO, 0.4¢/
’ uv HEV239 L CuSO,- 5H,0 0.4g/L. H;BO, 0.06g/l. MnSO,- H,0 0.8¢/L
HEV239 Al, SO, ;2.8g/L CaCl, 0.07 g/L. Na,MoO; 2H,0 3.2g/L CoCl,
1.2.5 - 6H,0 0.4g/L 30mL/L
1 1.2.8 HEV239
L LB+ BCA bicinchoninic acid 2
1% H 1% 2% NaCl 2% 50 A 1 B
1% KH,PO, 0.1%  Na,HPO, 12H,0 0.2% K, HPO, 20 ~ 2000y:L/mL BSA
0.1% 1l 1% 1% NaCl 0.6% 0.1mL BSA 2l
1.64% KH,PO, 0.37% Na, HPO, - 12H,0 0.6% 37°C 20min
K, HPO; 3H,0 0.9% MgSO,; 7H,0 0.5% 562nm BSA
FeSO,- 7H,0 3.2¢/LL ZnSO, 0.4g/LL. CuSO,- 5H,0 0.4g/L A 1.0% BCA
HyBO, 0.06¢/L. MnSO,- H,0 0.8/, Al, SO, , 2.8/l CaCl,  2.0% 0.16% 0.4% 0.95%
0.07 g/ Na,MoO, 2H,0 3.2g/L. CoCly 6H,0 0.4g/L 10ml/L pH  11.25 B 4%
50mg/L. 1.2.9 1:20
7h 5h ODgy 300mmol/L. NaCl 50mmol/L Tris HCI
10mmol/L. EDTA pH 8.0 5.5x 10'Pa
KH, PO, Na, HPO; 12H,0 100mmol/L. NaCl 20mmol/L. Triss HCI
Y o
K, HPO, 1:1:1 0 20 40 60 80 Smmol/LL EDTA pH 8.5 5.5x 10" Pa 1 8000
100 120mmol/L xg4C  10min 2
2mol/L 40min 8000 x g4°C
Dy .
3 MgSO0, HEV239 [5min 4L viw
4mol/L 2h 15000 % g
MgSO, 0510 15
4°C 15min 2:1
20 25 30mmol/L
8mol/L 1h 15000%x g 4°C
0Dy, HEV239 .
15min
1.2.6 10L BCA
8.0L pH 4%
37°C 2
1 0~ 8h 21
MCS/win 2.0 profile 400 ~ 800r/min 2.1.1 L
40% 40% / 10L aL
wrvm Gasmix | m
Gasmix 2 pH 4mol/l.  NaOH
4mol/L. HCI  pH 7.0£0.1 3 O
mo! Ux0.
P 11 i
6h IPTG
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1
Table 1 Comparison of fermentation performance for recombinant E. coli in different media
Original mediun Cell ODgy Expression level of HEV239/% Yield of HEV 239/ ¢/L. *
1 6.8 14.8 0.13
II 10.4 16.2 0.21
Il 14.6 18.0 0.33
% The total expressed HEV239 protein including all HEV239 resolved in 2mol/L. 4mol/L. 8mol/L urea solution.
2.1.2 300mmol/L
80mmol/L MgSO,
HEV239 2
1 HEV239 MgS0, 15 ~ 25mmol/L
60 ~ 100mmol/L HEV239 20mmol/L 0Dy
ODan HEV239 59% 38%  100%
25.4% 32% 61.9% HEV239
HEV239 MgS0, 20mmol/L
80mmol/L 2.2
0.5
-
E 3
g 045
g =
s 038
< 5
§ UF 7 —— 0Dy o
g 9} —=— Expression level 02 E
Q 2
S 9t —*— Yield of HEV239
5 . . . . . 0.1 5.7 HEV239 40.6%
0 20 40 60 80 100 120
Phosphate concentration/(mmol/L) HEV239 5.6
1 HEV239
Fig. 1 Effect of phosphate concentrations on cell yield
and expression of recombinant protein
2
© 0.6 Table 2 Comparison of fermentation performance for recombinant
g 05 3 E. coli in different Fed-methods
—_ &
g =
'% 04 E . Expression level Yield of HEV239
% E Fed-method Cell ODgy
Rk / —— ODgg S of HEV239/% / g/L
ERIY —_— 3
g Expression lovel = No-feeding 15.7 2.1 0.53
Q@ 9r —*— Yield of HEV239 102 33
S 77 1 39.6 21.0 0.78
5 e 0.1
0 5 10 15 20 25 30 II 58.5 20.13 2.21
Magnesium sulfate/(mmol/L)
Il 89.2 31.08 2.96
2
Fig. 2 Effect of Magnesium sulfate concentrations on cell 2.3
vield and expression of recombinant protein
2.1.3 MgSO, HEV239
Mgz* OD gy 30 45 60
3 4
MgSO, 12h 30 ODgy
13 -
MgSO, 0.28mmol/L. Obrh BRI B MR R PRI B & 448 88h hteo:// journals. im. ac. en
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ODgy 33C 2mol/L
30% IPTG 4.3mg/mL 82%
45 ODgy 5h 30 2mol/L 1.0 mg/mL
0Dy 1h 30 37%C 80%
0Dy ODgy 4mol/L 14 mg/mL
60 ODgy 3h 1.3 mg/mL
ODgy, 80% 40°C 8mol/L
4.21 ml 1.
28% 45 ODgy me/ 8 mg/
mL 46 %
HEV239 ’
37°C  HEV239
15 B
HEV239 g W33C 7
g t 37¢C
s 040C
&<
HEV239 Z % 9t
2E
S5 6}
> 5
100 T Uninduced =
—a— TInduced at cell OD of 45 =  3f
80 - —m— Induced at cell OD of 30 =
—x— Induced at cell OD of 60 0 . —I .
60 - 2 8
2 Urea concentration/(mol/L)
Q
Sl 5 HEV239
Fig. 5 Effect of different urea concentrations on solubility
20¢ of inclusion body
0 100 5
1 3 5 7 9 11 13 15
o 80F —— ODxo 14 .g
3 —— Yield of HEV239 2
60 13 %
Fig. 3 Growth kinetics of E. coli after induced at g >
Q
different stages of growth S a0t 12 %
=
D 12 3 4 5 6 201 11
s P 0
o7 A= T2 34567 8010112031415
66.2— t/h
43.0— v ; 6
i Fig. 6 Recombinant E. coli growth and protein expression
30— - ”- in fed-batch culture
201— x 1 2 3 4 5 6 7 8 9
a— 2 - N
14.4— = — _— — 074 —
4 SDS-PAGE N

. . R 430 —w
Fig. 4 The SDS-PAGE of expression of E. coli after

induced at different stages of growth 31.0—

1 protein molecular weight marker 2 induecd in batch of shake flask
3 uninduced in fed-batch
45 6 induced at 30 OD 450D 600D in fed-batch

20.1 —%

- - — — -
‘ - - - -
g PP

7 SDS-PAGE
Fig. 7 SDS-PAGE analysis of recombinant protein at different

2.4

stages after induced in fed-batch culture
HEV239
37°C

37°C 40C

1 protein molecular weight marker
2 induecd in batch of shake flask culture
3 uninduced in fed-bathch culture
456789 induced 1 2 3 45 6 hours in fed-batch culture

45 ODgy 33C

33°C 40°C

37C 84 ODgy 30% 5
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2.5 HEV239 2.6 30L
10L. 8L
10L 30L
8L 37C 9h 45 ODgy, IPTG 30L 10L 3
1.5mmol/L 6h 1h SDS- 3 ODgy 81.35
PAGE 7 HEV239 1h 29.25% HEV239 2.8 g/LL
Sh 2h 10L
0.32¢/LL 2.4g/L. 5h 66.71 g
10L
HEV239
5h
3 30L
Table 3 Scale up culture of recombinant E. coli in 30L fermentor
Experiment No. Cell ODgy Expression level of HEV239/% Yield of HEV239/ ¢/L. Total HEV 239 soluted in 4 mol/L urea/g
1 81.21 29.21 2.76 66.24
Il 83.47 29.74 2.85 68.40
I} 79.10 28.80 2.79 66.96
3
ODy
HEV239
OD gy
45 ODgy, 9h
5h
1415 33C 2mol/L
40C 8mol/L
HEV239 4.5h 37°C
pH 4mol/L 14mg/
ml
“ » 37°C 30L
HEV239 16 10L HEV239
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Hepatitis E Virus Capsid Protein Production
by High Cell Density Culture of Recombinant Escherichia coli

LIU Ru-Shi' ~ HE Zhi-Qiang' LI Shao-Wei' YANG Kun-Yu' XIAN Yang-Ling’
PANG Shu-Qiang® ZHANG Jun' LI Yi-Min®> XIA Ning-Shao'
' The Key Laboratory of the Ministry of Education for Cell Biology and Tumor Cell Engineerig Xiamen 361005 China
% Beijing Wantai Pharmacy Enterprise Co. Itd ~ Beijing 102200 China

Abstract Production of Hepatitis E Virus capsid protein by high cell density culture in recombinant E'. coli has been studied in
10L and 30L fermentors. The effects of different factors on growth and producing recombinant protein of E . coli have been stud-
ied by batch culture such as different media the ratio of phosphate and Magnesium sulfate. Comparison of fermentation perfor-
mance for recombinant E . coli in different fed-methods culture has been investigated by fed-batch culture. The effects of inducing
at different stages of growth and time of inducing on growth and producing recombinant protein also obtained by fed-batch cul-
ture. At last the solubility of inclusion body in different urea concentrations also has been obtained by fed-batch culture. The
results show that the concentration of phosphate and Magnesium sulfate in the optimal media is 80mmol/L and 20mmol/L in batch
culture respectively that induction with 1.0mmol/L IPTG at mid log phase about 45 OD at 600 nm is suitable for growth and
recombinant protein expression the cells were approaching stationary growth phase and the maximum cell OD at 600 nm of 80
was achieved in 5h of fed-batch culture and the expression level is 29.74% . The results also indicate that the solubility of in-
clusion body in 4mol/L urea solution induced at 37°C reaches 14mg/mL over 80% inclusion body was resolved. The culture

process achieved in 10L fermentor could be successfully scaled up to 30L fenmentor with good reproducibility .

Key words Hepatitis E virus capsid protein recombinantion Escherichia coli  high cell density culture
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