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Abstract Objective

To establish the optimal high cell-density fermentation conditions of recombi-

nant engineering bacterium pET32a-CR1-SCR15-18/B1.21 DE3 for large scale production. Methods

Based

on the experimental results obtained in culture bottle the cells were transferred to fermenter culture. The effects
and induction time
The bacterium was activated in modified M9-CA medium at 37 °C for
4 h and then induced for another 4 h in the presence of 0.2 mmol /L IPTG. Glycerol was chosen as carbon

of the culture medium concentrations of IPTG activation time

temperature pH value

were analyzed and optimized. Results

source. The flow rates of feeding at the growth and induction phases were kept at the speeds of 40 ml/h and

while

dissolved oxygen was controlled about 40% by regulating rotating speed. Under the optimal conditions

70 ml/h respectively. The culture’ s pH value was maintained at 7. 5 by adding ammonia water

mentioned above a highest yield of over 40 g/I. SCR15-18 protein was achieved accounting 28% of the total

bacterial protein. Conclusion

Higher density fermentation significantly improves the production of engineering

bacteria and the expression level of CR1-SCR15-18 protein.
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f75 1 7 LHR B fil LHR C A AR IZhEE #FR AL
A1l LHR-A H A5 1 4> C4b %54 {7 45 LHR-B A0
LHR-C 45 C3b Z5 &7 #F9ciEss "° C4b (454
FRFEAE SCR 1-3 C3b M4 A 5% 3E7E SCR8-10 &%, 15-17
FRA TR TE [ T /N F CR1-SCR 15-18 JE[A Bt
W97 CRI1-SCR 15-18 HAG 454 C3b ikl €3/
C5 5L TE °  BEW RIS EAMAN FAY K BLL
JUU AR o P R SO B R AR
NHETR ARG AR IR TN A& ERE o 25 B &
X520 TR B 77 i FAR [ Rk 0 R A AT
1t & CR1-SCR 15-18 FOBIFFT Mo RiAR A 77 B4 i JEhl

1 #REFE

11 A

1.1.1 A HH TR okl pET32a-CR1-SCR15-18 Hi A%
FEIFOAF 18 ERARIGITE E. coli. BL21 DE3 SHAZE A7

1.1.2 {8 B35 K % SE 51 Bioenginering 2 F)
KLF2000 #9 3. 75 L. ZE A% EEH#E Y A 0XO0ID 2 |

IPTG W [ Sigma 22 "] H AW 350 [ 7= At 11 532 43 7 4

LB LB/G 2YT M9-CA ¥is# 5Ll ke % ¥ wbE HWR
M9-CA JASLI B R B FRAE SR A 4 6 ¢ B
MR 83 g SALEN0.5 g WALk 1 g MOKMREIEM 2 ¢ WED)
¥ 6 ¢ EEJE RN 2 mmol/L & fkEE 2 ml 20% FjZ54% 20 ml

fHEEICER 200 Wl AMEHEC TS B FHE 120 ml Hih 80 g 2 A

40 g BERHREY)  BREFIR VLIS SR AL pH (2 FE R 7.5 1%
FRHER R ER AL H7 100 pg/ml R HRHR

1.2 Fik

12,1 TRRENFEMAESF  HEHTEE pET32a-CRI-
SCR15-18/BI21 DE3 i TEHEFTHH X Ampicillin AMP

(4 LB SF-Hii 7 BRICRAN VR 37 Copiliik i IPTG %7
Fik 12% SDS-PAGE ik BERATHE /- Hr 4K B 198 11 3835
FOPhk Rk R EEY ORISR U SR B R B
FEMBERI J5 % 8: 2B A M -70 C/NFIEAR
TE YRR 1 32 (REFIE R R E M

1.2.2 WAESTERIE B =70 C H I RA7 B R Rl R = &
AMP (1 LB fiif& s 32 5 37 °C 160 v/min 2 % i 5 57 I
R T B GFhFF% 1% AR AR [R5 77 B AR ]
KRGS 4 b WHZHFF HIEM TR 4 CRAF

1.2.3 BRIk SR LB LB/G 2YT M9-CA ik
R MO-CA Ky i ik K e f & B IE Fe & AP I AL )5 4%
1% R EAFEEFE R D 37 CAK 3 h 5 0.4 mmol/L IPTG
PRIk 5 h 4RI I B A R kR

1.2.4 FO@RERNEEE HEMEREIE 1% EfM 2R
Herp 35IAE 30 37 42 CA&AF T MR 3 h 0.4 mmol/L
IPTG 533K 5 h 43 310 o T 4 o+ ARV 1 3R 38 %0

1.2.5 il pH EIESE  HE MGG 1% 1% #F0 % pH
fERH6.06.57.07.58.0/LBEFIEF 37 CIRGE I
3 h ArHIANAZHRE D 0. 4 mmol/L (1) IPTG P33k 5 h 43
R P 1 o Bt R 2 [ R A

1.2.6 Il IPTG W EEMIES: B REFIG LG 1% 2 F 2
Regidkrp 37 CAK I h G rBlm AL EHR0 0.1 0.2

0.4 0.6 mmol/L (¥ IPTG 3553835 5 h 43770 2 TR ot & A1 2
1.2.7 KT e % B T 25 1R B A 58 WIEE R %
KRR R 37 °C i ad Ak &k B o & B P Y pH
B 7.5 VT HFEERE 400 ~1 200 r/min - ¥ & g A v
WRIEEAE 40% DU L AN 2.5 h SR AR
BEA 40 mU/h S IE B 70 mI/h - - R07E TR A K 3

4 5 hJ5H10.2 mmol/L IPTG #5335k 43 HIBUREI & B 15 I3k
MEAFAR HF 1 ~5 h 5 0EHE 0 E 7 iE R EAE G
1.2.8 srdrrik KGR W 4 C 10 000 x g 250
15 min 3% LV JE AR oM BB Bt IO e ) o VR 45 AR
AT SDS-PAGE HLiK J5 FBE B 4 /0 BT A Quantity-One
AT H IR A FA %R

1.2.9 Git¥hk TR % +s £ H SPSS 13.0
TR A X B T A4 2 2 T A B IR 3 22 i

2 #R

DAL T e 1 AT I PSR MO-CA 1552 R A5 Y TR 1 T 1t
BT HAM 4 AR P<0.01 JFHEARARERD
R P<0.05 P<0.01  HAR2YT WEHEME IRERR S
AP BT KA BOEBES R MO-CA Sy & e s 5 A

2.1

44.3x10*—

M EairfE 1~5 FTHEEGH A LB LB/G 2YT M9-CA & B
M9-CA 32 P i 5 R ik
E 1 SDS-PAGE HMEAFTHAEFREFEHTFSRIE

R1 TRBFEAFRTEMNEARAREE n=3 xzs

B R /L EARILE %
LB 4.12 +£0.04* 26.6+0.3P
LB/G 4.74 £0.03* 23.0+0.2*
2YT 3.72 +0.042 29.0+0.3*
M9-CA 2.82 £0.03*% 12.1 £0.3*
R M9-CA 5.88 +0.06 26.4+0.4

a P<0.01 b P<0.05 5% B M9-CA iz

2.2 REERIEIRE AT

M 2 RIS 2 0] AL 37 °C A BT B AN F 4R 11 AR Y
B30 CHI42 Crm Wk 37 CHEN RRERIR
2.3 &i&E pHIEM RS

M3 Fe3 v ANE pH AT pH7.5 RIEAEA
FikRm FNERR &K LA WE Sets pH 7.5 18
S k&l pH {H
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44.3x10*—

M Eatg 1~3 EEEGHAAE30 37 42 CikFhik
2 SDS-PAGE HMNEAZHEARBRE TESRE

R2 TRBETHFRFEMEAREARIEE n=3 s

R IR oL HARISHE %
30 C 3.60 £0.05* 25.2x0.1P
37 C 4.16 £0.26 25.90.3
42 C 2.90 £0.26* 20.6£0.1°
a P<0.01 b P<0.05 5 37 Citix
M 1 2 3 4 5
-
——
44.3x10°—

ot 7 T TR0

M E&izf 1~5 EmEG4EpHL6.06.57.0 7.5 8.0 %5k
3 SDS-PAGE #iEHEREARR pH ETHESRIE

®3 AEpHETHEFEMEHZEARIEE n=3 vzts

pH i R ¢/L FHRIEHR %
6.0 4.10 0.44¢ 21.8 +£0.2¢
6.5 4.26 £0.40 21.7 £0.2¢
7.0 4.35£0.06 22.3+0.2¢
7.5 4.31£0.03 26.5+0.2

8.0 4.23 £0.04° 25.5+0.2P

a P<0.01 b P<0.05 5 pH7.5 ki

2.4 % IPTG R E Wik

M4 E 40T 76 IPTG ¥R 0 i) B R IEFHMR
ik 7F IPTG ¥R T 0.2 mmol/L J§ HAEAREIR T IF
B BT A% TPTG #k BE 7 0. 1 mmol/L 1 0. 2 mmol/L
AT L 34T 22 5% 0.2 mmol/L i HE 40 28 11 I8 A
B LEEME PR EE PTG e 4 0. 2 mmol/L

M 1 2 3 4 5

44.0x10*—

M Eatfg 1-~5
WIE Tk AR
El4 SDS-PAGE #EAEARAEANE IPTG iRETIHEFRIE

FMEGA£00.1 0.2 0.4 0.6 mmol/L IPTG

®4 TREIPTGRETEFRTEMEAZTAREE n=3 xxs

IPTG ¥ mmol/L W o/L EARBEE %
0 4.40 £0.15 6.2 +0.3%
0.1 4.33£0.15 25.5+£0.3*
0.2 4.32£0.05 26.6 +0.2
0.4 4.29 £0.02 25.3+0.2
0.6 4.19 £0. 04> 24.0+0.2

a P<0.01 b P<0.05 5 0.2 mmol/L IPTG rt4x

AL R
MBS AT &4 3 h RS EA A E A
HEREAAIRAE H4 h 5iES BRI s HE
HEARBREGG 4 h K ZREWH BHAEE 4 h 5T
AR IK

2.5

44.3x10*—

M Zatik | ~3 THEGEEK3 45hiFFhik
5 SDS-PAGE il E4H & B £ [F Bt B H9 5 SR 1%

£S5 TRFSHNEGTENEAEAREER n=3 x=s

AR [R] Wi g/L EARKR %
3h 31.49 £0.062 26.2 +0.22
4 h 42.35 +0.76 28.3+0.3
5h 44.85 +0.112 26.7 £0.32
a P<0.01 54 %4 hig
2.6 F-FETR6giEHE

6 &6 n] UL B I ] F) S T A i R 2 R
FAGRREHTI R EARISRAES h iR JE 2L W
A 4 hIAE S JREWIREIL AR PIE PR S )

4 h
M 1 2 3 4 5
43.0x10*—
M Ea#k 1~5 TAFEGHF12345hBx%
6 SDS-PAGE #ilEHEBHEARRFSHEIMNRIE
*x6 ARFSHEFEGFEMBEIREARIER n=3 rzxs
GiniiG] Wi ¢/L EHRER %
1h 28.00 £0. 122 8.1+0.32
2h 33.10 £0.19* 28.4 +£0.22
3h 34.90 £0.44* 30.7 £0.42
4 h 44.98 £0.12 28.9+0.3
5h 37.18 £0.07* 27.8 £0.1

a P<0.01 5 %4 hiki
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H2H DNA FER TR BIE TR E AR AL G
JEATCIE R BRI EHE AT AR E™ AT
PEEEAR R E A PRI BT SRR R
AR BRI BTRAHESREFME S5
FERBET 2R EmA WA L B fife e T
FEER A= MR AR A R R R MR "0 RikE
WCH B T E A B 04K SRR i Bl LA
il EURE SR B B T 2 A A T4k

ARSI SRR X A A K Rl A KA SR
AT — R W ERNE e TP
TIEEMIESAE BIRRE pH EHASSARE K5
AR LSRR EEAE R R BN
TN T BAE K BEE KV X7 S B HLFN S S B[] 3
7l i s TR R A e A 4 R
FhKR R ER B R A MI-CA 15 97 FERCRIA 1 5
FIHAB VYRR FREE A8 5 W R 1 R B3R AS T 48
FEARAE 2YT iR EREARIER G M
W ERAM TUAEH TR TEEN BN 3
T R EIRLIE LA 37 °C B TR 7 it R B 11 288 R0 A 1
PRI $E 37 CHE M R BEIRE 5 Fh pH {H7E pH 7.5
AT E 4 Rk s HIER - i m HokH &
B pH H % A IPTG #eJE R 0.1 ~ 1.0 mmol/L
M T Y IPTG —J7 I3 A 55— i 4
PRI A I fEAS I B 2 B R R 1 R
T R IPTG ByHc s FRATIER T IPTG Wk
00.10.20.4 0.6 mmol/L B}k IHM %KY
IPTG 2 0 YA HE A R IXEIEHR 2 1Y PTG ik
FEIAEN 0.2 mmol/L i HE2H R Ry RiA i K MR
e E AR A RINR T RE H A 5 % 85 AR
it ey IPTG &4 0.2 mmol/L i T3 /)
WREPURCH e R ARK SR8 aE
WAL 5Tt A S et AR TEANE
ik ILIRATERAE TREAK 2.5 h Z )5 FFHRE N
#RE DRUEAE S0 A — 8RR A DA TR B 1T R R L
Aot &g fEREE 4 b J5 IR 5 S a8 iR i
HAEM WA R E A RIER BEE T 0 80
o TRV FE RN 20 AR SRR SR M = I TR
4 h iR E g A EAREIRE TR AN
oMW BRI TR LRSS 4 h FE R E
M A RIAT 0 5 5 B R I AR — A G i )
JESAEIN SR A DR R e VR B T TR 23 7 EE AT
T AERKRMEHEANRS KR A R

B IR A VR iR #%— 8 BUR B IR
InE) L mERE T Wb QR R XA IR
REFHACE WA A FIURIRE FRIE T 40
R FFE R ISR S X R BRI
¢ T 723 pET32a-CR1-SCRI15-18/BI21 [/ iR &
40 ¢/L Ll I+ pET32a-CRI-SCR15-18 % ik & ] ik 7|
28% KR — RSB GE A OAAE P2 4T R T S A
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