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} DNA RNA 7 p-1 p-2 p-3 p4 p-5 p-6 p-7
E. coli BL21 DE3 LB
37°C 37°C 250 r/min
1:100 LB 37°C
ODg, =0.6~1.0 0.8 mmol/L.  IPTG
HCDC 3h
o 1.2.2
Studier * -80C 0Dy, 15
1:1000 10 pLL
250 mL 10 mL
CAI 14 h 37°C 250 r/min
1.3
1 4°C 7000 x g
15 min 20 mmol/L Tris-HCL
1.1 pH 7.5 4C
1.1.1 FEscherichia coli BL21 14000 x g 20 min
DE3  F-ompT hsdSB 1B-mB- gal dem DE3 2 8 mol/L.
pET-32a  +  Novagen Madison Tris-HCI,
WI USA pET-32a + 1.4
7 2 x
p-1 p-2 p-3 p-4 p-5 p-6 p-7 7 100C 3~5min 10 pL
1B SDS-PAGE 12%
CAP CAP ILTV  ¢C gD gk 1.5
gl
1.1.2 Luria-Bertani LB eppendorf BioPhotometer
W/V 0.5% 1% 1% CS-930 Shimadzu
CAI 1
1
2
Table 1  The recipes of high-density media and 2.1 CAI
complex auto-inducing media CAl L 7 E. coli BI21 DE3
c . Media of high- Complex auto-
ormponents density cultures inducing media CAI CAL SDS-PAGE
Tryptone 10 10 1
Yeast extract g 3 > 18.6 21 21.5 35 41.7 53 58 kDa
Nay HPO, ¢ 3.55 3.55
KH,PO, ¢ 3.4 3.4
NH,Cl g 2.68 2.68
Na,SO4 g 0.71 0.71 2.2 LB CAI
MgSO,; 7H,0 g 0.493 0.493
FeCly 6H,0 ¢ 0.027 0.27
Glycerol  mlL 20 20 LB  CAI
Glucose g 0.5 0.5
Lactose g 0 2 2 IB
1.2 7

1.2.1 LB CAI
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p-gD
7 CAI
LB P <0.01
2
2 2
b kDa
LB 4~8
2.3
2.3.1
M 4a 4b Sa Sb Ga 6b Ta Tb 0.5%
2.5% 1 CAL1 p-l p2
p-3 -1
3
2.3.2
-1
50 mmol/L 100 mmol/L 2
CAI-2
-1
2 E— 5.40 g/
'1 SDS-PAGE L 0.30 g/L 3
Fig. 1 SDS-PAGE analysis of expressed fusion proteins in £. coli BL21 CAI-3 2
DE3 .M PageRulerTM Prest. Prot. Ladder Fermentas — Lanes la 3 5
22 3a 4a Sa 6aand 7a are soluble proteins of P-1 P2 P3 P4 P-
5 P6 P7 Laneslb 2b 3b 4b 5b 6b and 7b are the corresponding
insoluble proteins. 100 mmol/L
2
' Table 2 The value of soluble fusion proteins

Total soluble protein / g/L

Percentage of soluble fusion protein

¢ soluble fusion protein / g/L

Sample No. in total soluble protein/%
LB CAIl LB CAI LB CAI
2.148 9.785 53.2 56.3 1.143 5.653
g-é]ii:lgAP 1.384 9.175 40.2 43.8 0.556 4.286
P_ 1.325 6.490 38.9 41.8 0.515 3.835
P_gCD 1.627 8.750 38.4 42.0 0.625 2.726
P:gE 2.084 6.475 30.8 30.0 0.642 2.625
Pi] 1.424 7.480 40.0 45.0 0.570 2.914
) 1.769 10.04 19.0 26.4 0.336 1.975
300 pg/mL -3
6
CAIL-3 3 4 5 6
3 CAI
2.3.3
-3 1 2

4 CAI4
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Table 2 Comparison of the value of soluble fusion proteins.

3 -1
Table 3 Effect of CAI-1 on expression level of soluble fusion proteins

Percentage of soluble fusion protein

Total soluble protein / g/L ¢ soluble fusion protein / g/L

Sample No. in total soluble protein/ %
CAI-1 CAIl CAI-1 CAI CAI-1 CAI
p-1B 13.07 9.785 61.0 56.3 7.973 5.653
p-CAP 12.37 9.175 47.0 43.8 5.813 4.286
p-SCAP 11.64 6.490 42.6 41.8 4.959 3.835
4 -2

Table 4  Effect of CAI-2 on expression level of soluble fusion proteins

P f soluble fusi i
Total soluble protein / g/I. ercentage of soluble fusion protein

¢ soluble fusion protein / g/L

Sample No. in total soluble protein/ %
CAI-1 CAI-2 CAI-1 CAI-2 CAI-1 CAI-2
p-1B 13.07 16.54 61.0 58.3 7.973 9.643
p-CAP 12.37 17.18 47.0 46.4 5.813 7.972
p-SCAP 11.64 16.21 42.6 43.1 4.959 6.987
5 -3

Table 5 Effect of CAI-3 on expression level of soluble fusion proteins

Percentage of soluble fusion protein

Total soluble protein / g/L. ¢ soluble fusion protein / g/L

Sample No. in total soluble protein/ %
CAIL-3 CAI-2 CAL-3 CAI-2 CAIL-3 CAIL-2
p-1B 15.57 16.54 59.1 58.3 9.202 9.643
p-CAP 16.96 17.18 45.9 46.4 7.785 7.972
p-SCAP 16.17 16.21 42.7 43.1 6.905 6.987
6 -4

Table 6  Effect of CAI-4 on expression level of soluble fusion proteins

Percentage of soluble fusion protein

Total soluble protein / g/L ¢ soluble fusion protein / g/L

Sample No. in total soluble protein/ %

CAI-3 CAl-4 CAI-3 CAI-4 CAI-3 CAL-4
p-1B 15.57 21.82 59.1 57.1 9.202 12.46
p-CAP 16.96 20.42 45.9 4.7 7.785 9.128

p-SCAP 16.17 22.76 42.7 39.4 6.905 8.967



Absent Image
File: 0


132

Linglong Xu et al./Acta Microbiologica Sinica 2009 49 1

2.5%

ofsoluble fusion protem )y {gL)

16

12

P
Lo

>

[2%]

EHoeat  Zloal-t Bleal-2
Blcals FAcAl4

12 459
9.643
202 9.128
7473 79727 785
Al

ahs
6 pafreveen R
(v 5,813 P9I
...... IR
ST

oS

e

"7%?
&

ﬂ'/
%

&

s

W

S
SIINNIINN
5

&

\

7
A
o

N

¥

e

el

S

RN
R
K

OO
R
ﬁ%,

2o

e

<
,«&{...

2
(7
os

AR
SR
(e

PSS

[

7/ 7/

p-1B p-CAP P-BCAPR
Sample No.
3
Fig.3  The influence of different CAI on the value of soluble fusion proteins.

-1
3 pH 4.8
pH 6.0~7.5 2
50 mmol/L
100 mmol/L 2
-3
-2
3 — 3 2
-3
1990
10 RNA DNA
0.5 ¢g/L.
9 11
12-14
0.5% 2x YT 10 g 16 g TRB

-1 p-1 p2  p3 24 g 12 g MBL
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30 ¢ 20 g
3
-4
-3
1L
20 LB 7.5
1 mmol/L
IPTG 20
-4
p-1B p-CAP p-SCAP
LB 10.9
17.4 LB

0.01

Giomarelli ”
LB 45

CAI

45

IPTG

IPTG
IPTG

4
15NH4C1 15NH4 2S04 13C
NMR

4
LB
4
16.4
P = 0.004834
CAI
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Culture optimization for protein expression in Escherichia coli

Linglong Xu' ?  Xingming Shi'  Yunfeng Wang'*  Yan Sun' Mei Wang'

! Division of Avian Infectious Diseases National Key Laboratory of Veterinary Biotechnology Harbin Veterinary Research
Institute  Chinese Academy of Agricultural Sciences Harbin 150001 China

% Beijing IDEXX YunFeng Laboratories Co. Ltd. Beijing 101300 China

Abstract Objective We developed a new culture-complex auto-inducing media CAI for heterogenous protein expression in
Escherichia coli. Methods To test expression efficiency in the CAI we constructed seven different plasmids named p-1 p-2
p-3 p4 p-5 p-6 and p-7. These plasmids were transformed into E. coli BI21 then expressed in both Luria-Bertani madia
LB and CAI. To improve the expression level even more we analyzed the composition of the CAI and optimized the culture.

Results The expression levels of seven fusion proteins in CAI were four times higher than those in Luria-Bertani. Through a
series of changes we formed a new optimized culture CAI-4 . Conclusion Comparing to the expression levels of these fusion
proteins P-1 P-2 P-3 in CAI the expression levels of fusion proteins in CAI-4 increased 2-fold.

Keywords protein expression culture auto-induction condition optimization
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