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Lactose Induced Expression of Staphylococcus aureus Enterotoxin A
in Escherichia coli BL21( DE3)

DING Lan, HOU Xiao-yan, WANG Xiachong , CHEN Fusheng, ZHANG Yong xia
(School of Food Science and T echnology, Huazhong A griculture Univesity, Wuhan 430070, China)

Abstract: Expression of staphylococcus aureus enterotoxin A in Escherichia coli BL21( DE3)
using lactose as inducer instead of IPTG was investigated. Effect of inducing conditions,
including cell age of recombinant, concentration of lactose, inducing time and adding model of the
lactose on the expression level were detaited studied and analyzed. The optimal inducing
conditions listed as followed: 0. 5 mmol/ L( final concentration) lactose by one time method at the
mid phase of cell growth (ODsw= Q 6) and then cultured bacteria at 37 C, 180 r/min for 6 h.
The yield of recombinant staphylococcal enterotoxin A induced by lactose was about 36. 9% of
the total cell solution protein. It was just a little below of that induced by IPTG( 38. 1%) . The
price of lactose is only 1% of that of [PT G. All of these suggested that the lactose is available to
be effective inducer with lower cost in the process of largescale production of recombinant
protein.

Key words: Staphylococcus aureus, staphylococcal enterotoxins A ( SEA), lactose, Isopropyl
beta- D thiogalactopyranoside (IPTG), genetic engineering

:2010-02 28
: (07dz19508)
* : (1970- ), .

Email: wxh@ mail. hzau. edu. cn



256 £ % 5 £ 4 B K F R %30 &
(Stap hylococcus aureus) 1.3
: 131 3BREHAEAES RAL NN T,
t 2% pET 28 SEA LB
, ,37 C 180 r/ min 10h 2 ¢/ dL
, 33% LB ODso Q6 ,
[2]
250 mL 100 mL. LB ,
( staphylococcal enterotoxins, SEs) SEs ) 37
, C R O Dsoo 0.6 ,
24 000~ 32 000, 0. 5 mmol/L.  IPTG , 6 h
(Superantigen, SA g) LS O R 10 mL ) ,» 5000 r/ min
(4 , 10 min ImL 0 02 mol/L pH 7. 4 PBS
SEs , , , 12000 r/min 20
(-l SEs min, .
SEs , i SDSPAGE ,
SEs, , Bandscan5 0 SDS PA GE
SEs'” ;
lac , SEA (recombinant SEA,
IPT G rSEA)
" SEA 1.32 TRRENEERNILESE 69 &8 R REAS
, SEA ) #5oh pET28a SEA 123456h
) 0.5 mmol/L
PTG, ’ SEA 1,37 C 180 1/ min 6h, :
7 SEA ’ SDS PAGE ,
SFA , 1. 33 LBAF BRANE M &G MALE
a9 %5 pET28a SEA 3h ,
IPTG BL21(DE’3) , Q 5 mmol/L ,37 C 180 r/
min 1,2,3,4,5,6,7 h, ,
SDSPAGE o
’ L34 UKL HE 6 G fRL B P
1 *ﬂ.#_]__},_«] 7k pET28a SEA 3h ,
0.25,0.5, 1,5 mmol/ L ,37 C
11 180 r/ min 6 h, R
5415R SDSPAGE ,
. 102C Sonics and 135 SUBIRITG XA 6 &G R AL BN P
M aterials ; 24DN pET 28a-SEA 3ho .
100 mLL
(Lactose): ; IPTG: 0.5 mmol/ L >
Sigma : M arker: 1h 4 0. 125 mmol/L ,37 C
Ferment as : 180 r/ min 6 h, s
12 SDSPAGE ,
BL21 ( DE3): o
; pET28a: 2 ?%%—”-’757 #ﬁ—

; BL21 ( DE3) pET 28a
SEA: ; LB

2.1



%2 H TF: AT R A REBEFR A AR EKGATE P8y KA 257
[12]
131 132 3h  (ODeoo s s
Q 6) , ISEA R ( 6 h ) R
36. 9% (Bandscan 5 0 ), 1 1
, [11] MxsrmE M1 2 3 4 5 6 7
’ 116 000 W
, ) “* ” - o
66 000
45(»()0.‘..‘ -
3 4 7 1 B 35000 M
HIZTHE M 1 2 3 4 5 6 -
116 000 = ". o)
-
66 000 e —_—
o X
M: Mr ;1 ; 2~ 7: 1~ 6 h
" SEA
o, " I
45000 - - '. .' 2 rSEA SDS
PAGE
Fig. 2 SDS PAGE of rSEA induced by lactose at differ
ent inducing time
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1 ISEA SDS Tab. 2 Effect of lactose on the expression of soluble rSEA at
PAGE

Fig.1 SDS PAGE of rSEA induced by lactose at differ
ent growth period

1 ISEA
Tab.1 Effect of lactose on the expression of soluble rSEA at
different growth period

rSEA rSEA
/ /
(mg/ 1) (mg/L) 1%
1 220. 2 0 0
2 140. 3 428 305
3 168. 5 62 2 36 9
4 168 4 529 31 4
5 169. 7 50. 7 29 9
6 171. 8 31. 6 18 4
7 180. 3 920 50
22
1. 31 1. 3. 3, SDSPA GE 2
2 2h rSEA,
2~ 6h , , 6h

63. 4 mg/ L,

different inducing time

rSEA rSEA
/ /
(mg/ L) (mg/L) !/ %
1 218.3 0 0
2 169 1 25. 0 14 8
3 171 5 43. 9 25. 6
4 185 7 38 4 20. 7
5 190 1 40. 5 21. 3
6 192 2 63. 4 33.0
7 189 8 520 27. 4
2.3
, L31 134
s rSEA 3 3
0. 25~ Smol/ L., rSEA ,
0. 5 mmol/L 32 7%
rSEA,
) ( Q25
mmol/ L)
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Fig.3 SDS PAGE of rSEA induced by lactose at differ

ent concentration
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Tab.3 Effect of lactose on the expression of soluble rSEA at

different concentration

rSEA rSEA
/ /
(mg/ L) ! % (mg/ L)
1 218.1 0 0
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4 181. 8 15. 1 275
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Fig.4 SDS PAGE of rSEA induced by lactose at differ
ent dosing method

Tab. 4 Effect of lactose on the expression of soluble rSEA at
different dosing method

rSEA rSEA
/ /
(mg/ L) /% (mg/ L)
1 212.2 0 0
2 1859 28. 3 52 6
3 184 1 26. 5 48 8
2.5 IPTG
131 s IPT G
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PAGE Bandscan5 0 5
, IPT G rSEA
64 2 mg/ L( 36 9%),
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38 1%),
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IPTG
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Fig. 5 Comparison of lactose and IPTG as inducer on

the expression of soluble rSEA
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