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H igh D ensity Fed-Batch Culture of Escherichia coli BL21 /pET28b-gihA
W ith DO Feed-back Control of Nutrient Feed ing

Zhang Feng Wang Q,i LiGuilan Xu Jianhong Hong Sulj Yue Ling Feng Zhiyong Y in Zhim in

(School of Life Science Nanjing NomalUniversity N anjing 210046, China)

Abstract To investigate the optmalhich cell density culture conditions of recomb nant BL21/pET 28l glhA to produce
recan b nant G lutam ine Synthetase (GS) of Bacillus Subtilis based on the expermental resulis obtaned n shake fhsk
cu ltivaton, the effects of the composition of he culturem edum the range of pH, nducer concen traton and induced tm e
on the grow th of bacteria and the expressbn kvel of GS were analyzed Then the bactera were transferred to BIOTECH-
5BG (5 L)DO fed-back fed-batch culure system By keep ing dissolved oxygen at 2000 ~ 5®, pH at7.0~ 7.5 culu-
ring n Optinized M9M edum and inducing for 12 h in the presence of 1 g/L. hctose at 37C during fed-batch cu ltivar
ton we perfomed a three tine repeated culture Cell density of recombmantE. coli was reached to 48 1 g/L under
constant (0. 10h™") specific grow h rates The express bn kvel of recan binant protein GS w as over 55% of he total pro-
tein mE. coli Specific actwity of clude extract enzyme was 10. 35U /mg A high expression and stabilized culure
process of recomb nan t Glutan ne Synthetase of Bacillus Subtils has been establisied which founds the basis for furher
large scale poduction of G lutan ne Synthe tase
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1.1
1.1 1 EftAR4
pET28b /g hA BL21(BL21/pET28b-gIm )
1. 1.2 3% &A=k
BIOTECH -5BG ;
O0XOD ; Pranega ; B nRad ; IPTG
M erck : ; ;
1.1.3 x4
LB H M9 , 10ml,
5 g NaHPO,s 7H,0 12. 8¢ KH,P0,3.0g NaC10.5 g NH,C11.0 g Mg80, 7H,0 0.5g CaCb 0.01 g
:MgS0s H20 2 g 120m L, 50g , jesl 7.Q
: 50 B /ml.
1.2
1.2.1 T AAMZHAL AB xS REE T/ HE /R ER50H ik
-20C LB , 37C 24 h s 4mL LB
, 37C, 220r/mn , 1: 100 50mL LB , Ao 1.0~
1.5 PTG 0. Immol/L, 4h SDS-PAGE ,
1.2.2 3R RE KA
50 mL M9 ( ) 250mL 051015
20 25 30mL/L Yo , 37C, 220 r/m in , Aao 1.0~ 1.5
1 g/L , 6h ImL SDS-PAGE
1.2.3 339k JUR IR AR AL
. 50mLM9 Q 5 10 15 20 4Q
60 g/L K7 , 37C, 220 r/m n , Ao 1.0~1.5 1 g/L :
6h 1mL SDS-PAGE
1.2.4 3#HRABMaE (fH)a i
(1) M9 ( M9 ) pH
6.0 6.57.07.5 80 I , 37C, 220 r/mn ,2h 1 pH, pH
(2) fI  GS : ¥, 37C, 220 r/min , Ao 1.0~ 1.5 |
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6.0 6.5 7.07.5 8.0, 1g/L 6h, 1 .1
mL SDS-PAGE
1.2.5 /5L KR E % 1L
00.250.50 1.0 2.0 406.0g/L ¥ ,37C, 220 r/m i :
Ao 1.0~ 1.5 \ 6h 1mL SDS-PAGE
1.2.6 FUAEA 70 E4E AL
, 37C 14 h 2h  ImL SDS-PAGE
1.2.7 SLKBE#R %R ER
, B DTECH -5BG )
2.51, 200 r/m in 3 L/min 0.08MPa 37C, o
. 1, Asoo , U(h ).
3 ) \ , \ 200 ~ 40% .
. DO 5006, DO DO
, DO , DO 40%
200 ~ 40% , 01h' . , 1g/L
12h , . \ 15% pH  7.0~7.5
1.3
1.3.1 mieTEAB 0 &G Rk 269 NE ik
Ao - KorzD J" ,
Ao : DOW (g /L) = 0. 54 XA 0. SDS-PAGE
, R-250 801
Bandscan
1.3.2 bk By e
GPO-POD
1.3.3 HLEGAY 4] &
50 mL 10000 r/mn 4C 10m n, . S5mL 1x
\ . 55 25 5 100W, 45min
12000 r/min 4C 20m ,
1.3.4 GSHLEGE PEAY M 2
GS , Y- .® : Glu+ ATP+ NH;
Gh+ ADP+ Pj Bender v ; @ : Gh+ NH,OH Y-ghitany| hydrox-
amate+ NH 7, Y-gltanyl hydroxam ate,
1.3.5 3Ry TRBAGEL YT
10 , 100 KL 1B , 37C 24 h
, 100 50 Hg/mL LB , 37C 24 h
; 8 LB , GS
2 R
2.1 GS
, 15mL/L , GS , 15mL/L , GS
, ., Q GS
, 50 ( 1), 15mL/L
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Fig 1 Effect of various initial glycerin concentration on the expression of GS
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Fig 2 Effectof various initial peptone concentration on the expression of GS
M. ; 1~ 7 s :0 5 10 15 20 40 60 ¢/L ;
2.3 H GS
tH , (7.0~
7.5) BL21 , ( 1 2 3.
3, pH  GS , ) i
2.4
lac , PTG sl ’
2 B- 2 2
. 4a . s
, GS \ lg/L ., GS . a4
GS , 1g/L , GS
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, lg/L . 1g/L
1 pH
Tabk 1 Effectofmedia pH on the grow th of

te recomb nant bacteria

2 M GS
pH Table 2 E ffectofmedia pH on the expression of GS
A6(D
6.0 6.5 70 15 80
0h 009 009 009 009 0 H A a0 The expression of GS f%
2h 065 072 08 08 07 60 224 518
4h .33 166 1.95 18 17 65 236 539
6h 28 306 336 327 32 70 265 56 2
8h 324 346 377 365 3% 5 258 547
10h 355 394 431 412 4@® 80 243 532
117 kU b
85 kU
<« (S §
48 kU N
: =
34 kU . @
,.'“' : : . ) 6.5 7.0 7.5 8.0
ad P = e MM pH
B3 EFEH pH X GS RiAMKW
Fig.3 Effect of various media pH on the expression of GS
M. Fige®E A7 bRaEfL;1 ~5 % pH {l, K % :6.0.6.5.7.0.7.5 8. 0; i 3k B /- b H Y E A
M ) 3 4 5 6 7 :
a 117kU sl :
85 kU
. - &
5
48 kU . == a
|
— &
34 kU e -
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' 0 025 05 10 20 40 6.0
26kU 9y L (/L)
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Fig.4 Definition of the optimal inducer concentration
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Fig 5 The determ ination on optinum inducing time for hctose
M. ; 1~ 8 s :0246810 12 14h
BL21 /pET28b-ghA ,
48. 1 g/L, 24 |, GS 4 h R 8h
, 556 (6 7); ( 6)
, 1.0g/L ( 6), 0.1h"'
A 2 I %S
: : 20
E" 5 11 %
=3 . ot
Q ' =
a ' =
- ' 10 $
= 5 N
g ; P
*
0 — * — * . 0
0 5 10 15 20 25 30 35

i ] /h

Fig 6 The tine curve of the grow t of the recombinantbacteria and the concen tration

of glycerol during the high cell density culture
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Fig 7 The expression of GS after the recan binant bacteria been nduced during the high cell density culture
M. s 1~ 7 R 0246810 12h
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’ Fig 8 The stability of E coli BL21/pET28b glhA during the
high cell density culture
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