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Expression Cholesterol Oxidase Gene in Recombinant Escherichia coli
Using Lactose as Inducer

LI Chuang, SUN Yan, ZHANG Ling, YANG Harlin, WANG Wu'
(Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract: Lactose was used to induce cholesterol oxidase (COD) expression in Escherichia coli
BL21 (DE3) in this manuscript. Effect of different nutrient and environmental conditions,
including media ingredients, lactose concentration, lactose addition time, and the culture
temperature on COD expression were carefully investigated. Under the optimum induced
conditions, the maximal activity of COD reached at 15. 2 U/mL. The results confirmed that
lactose could be used as an inducer in the fermentation process.
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KH2PO4+ 2, K2 HPO4 4, Naz HPO4 * 12H2 O 7, ; .
(NH4)2S041. 2,NH4Cl Q 2, MgSO4 ¢ 7H20 1, R
(4 100 mg/L , s
12 L
B Tab.1 Effect of inducer on cell growth and cholesterol oxi
50 mL LB 250 mL , 37 C,200 dase production
r/ min 9h
' % /L) (UL (%) (U/me
, 20% 200 r/min,
37 C S h 10 g/ L. IPT G 0 9 019 40 019
12 h 168 0 76 36 0 45
13 22
131 Bk [2] M gS045
1 3.2 SDSPAGE A&/ =02 [2] s 4
133 EgEagme [4] R 5 4 ( 2),
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Tab.2 Selected factors and assigned levels for optimizing me
21 COD dium components and concentration
IPT G E. coli BL21-
pET 282 COD ( 1) /
50 000 , / / / (mL/ (Ifl;i?;ﬁ)
(¢  (g/h)  (glb) I
1 0 5 0 0 0.1
kD 2 2.5 10 0.5 1 0.2
97.2 3 5 15 1 2 0.3
664 4 10 20 2 4 0.4
COD
44.3 .5 ,
pH (
29.0 )’
1: ;20 5¢/L ; 3: 1mmol/LIPTG R ( 4)
M: B
! SDS PAGE : 10 ¢/ L, 15 ¢/L,
Fig. 1 SDSPAGE analysis. of E coli BL21 ( DE3)/ 05, 4 mL/L, MgS0+ 0 1 mmol/L.
pET28a/ COD after induction
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, 310/
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Tab.3 L;6(4%) Orthogonal array of design experiments
COD
/ / / / MgSO.4/ / Asw
(g/ L) (g/L) (g/L) (mL/L) (mmol/ L) (U/mL)
1 1 1 1 1 1 0.05 1.34
2 1 2 2 2 2 0.18 4.56
3 1 3 3 3 3 0.81 10.59
4 1 4 4 4 4 0.13 5.17
5 2 1 2 3 4 1.23 9.39
6 2 2 1 4 3 1.91 9.84
7 2 3 4 1 2 0.09 5.19
8 2 4 3 2 1 0.96 8.81
9 3 1 3 4 2 1.87 9.78
10 3 2 4 3 1 1.50 11.25
11 3 3 1 2 4 0.36 5.43
12 3 4 2 1 3 0.40 4.8
13 4 1 4 2 3 1.11 9.38
14 4 2 3 1 4 0.19 5.19
15 4 3 2 4 1 3.17 11.06
16 4 4 1 3 2 1.26 8.93
CODK, 0.29 1.06 0.89 0. 18 1. 42
K, 1.05 0.95 1.24 0. 65 0. 85
K; 1.03 1.11 0.96 1. 20 1. 06
K, 1.43 0.69 0.71 1. 77 0. 48
R, 1.143 0.422 0.535 1.587 0. 942
Ason K1 5.415 7.473 6.385 4.130 8 115
K, 8.308 7.710 7.453 7. 045 7. 115
K, 7. 815 8. 068 8.592 10. 040 8 652
K, 8. 640 6.928 7.748 8.963 6. 295
R 3.225 1.140 2.207 5.910 2.357
4 COD ,
2(a, b)
Tab. 4 Relative importance of various factors for COD pro . 2g/LILBE
duction determined by margin analysis %g L2 ?g{glﬁ:‘lﬁ% A
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