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Optimization of culture conditions for recombinant
dextransucrase expression

Hongbin Zhang, Xueqin Hu, Xiaoqing Mao, and Yajie Wang
Department of Pharmaceutical Engineering, Hefei University of Technology, Hefei 230009, China

Abstract: We optimized the medium for recombinant dextransucrase expression in engineering strain Escherichia coli BL21
(DE3)/pET28-dexYG by an Orthogonal experiment. After the medium had been decided, we studied the effect of temperature,
sucrose concentration and pH value on the yield. The results indicated that optimal conditions were adding IPTG of 0.25 mmol/L
when ODg reached 2.0 and cultivation lasted for 4 h at 25°C. Under the selected medium and these conditions, the dextransucrase
activity expressed by the engineering strain was high activity. Maximal activity reached 110.16 U/mL sucrose concentration effects
the dextran yield grately. The results for dextransucrase expression would provide foundation for industrial application of

dextransucrase.

Keywords: dextransucrase, expression, optimization, dextran

(Dextransucrase, EC 2.4.1.5) (23] ,

) , (Leuconostoc) (Streptococcus)

D- (Lactobacillus)

Received: September 23, 2009; Accepted: November 4, 2009

Supported by: Key Program of Anhui Province College Science Research (No. KJ2008A067), Ph.D Foundation of Hefei University of Technology
(No. GDBJ2008-021).

Corresponding author: Hongbin Zhang. Tel: +86-551-2901968; Fax: +86-551-2901968; E-mail: zhb5678@163.com

GO P ARFEE RIS 5 30 H (No. KJ2008A067), £ B Talk k2% 1 -+ 3L 4> (No. GDBJ2008-021)% Bl .



2023

(4]

[51.

[6-7]
[3, 8]
90 191 Wilke-Douglase "
Lm NRRL B2512F
dsrS, 1997
[12]; Neubauer
[13] dsrD
60%,
2005 L. mesenteriodes
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1.3 AIETEE R RIX
BL21(DE3)/pET28-dexYG

37°C (50 g/mL) LB
[15] 1%
(50 g/mL) ,37°C
250 r/min OD¢po 1.0 IPTG
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, 1.3

B
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Table 1 Selected factors and assigned levels for optimizing
medium components and concentration

Serial Factor Level 1 Level2 Level3
No.

1 Glycerol (g/L) 0 5 10

2 Glucose (g/L) 0 5 10

3 Tryptone (g/L) 5 10 15

4 Yeast extract (g/L) 2.5 5 10

5 M9 salt solution(multiple) 0 0.5% 1x

6 Calcium chloride(mmol/L) 0 0.05 0.1

7 Magnesium sulfate (mmol/L) 0 0.1 0.2

10x M9 salt solution"*}(1 L): Na,HPO47H,0 12.8 g; KH,PO, 3 g; NaCl
0.5g; NH4CI 1 g.

1.6 BIRERKHEHAR
BL21 (DE3)/pET28-dexYG

37°C (50 g/mL) LB
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1%
(50 g/mL) LB
, 37°C 250 r/min ,
4h IPTG 0.5 mmol/L, 25°C 250 r/min
8h, ODgyy pH
17 BBREFHHIMR

2414
mL/min,

60°C

2 %

1 g/L;

21 ERABEFERARAR

: 0.6
40°C,

> 1 )
R IPTG , 2
(Glycerol) 5 g/L, (Glucose) 5 g/L,
. L el ] A 2 - g ;IQ
1.8 EHATEEE RS KA REENTAR (Tryptone) 5 g/L, (Yeast extract) 5 g/L, 1xM9
pH (M9 salt solution), (Magnesium sulfate)
’ 0.1 mmol/L R
[14], 5h M9
95% R
75% , 60°C , 22 BEREKHMZEAR
0.1g 50 mL , LB
25°C 5 1
1.9 HPLC ®NAKEHS FERSH . pH , LB
HPLC IPTG , pH
, : GPC (7.8 mmx 300 mm), ” pH
£2 LpBEXZIRER
Table 2 Lig(37) orthogonal array of design experiments
. ‘ M9 salt Calcium Magnesium  Dextransucrase activity
Experiment No. Glycerol Glucose Tryptone  Yeast extract solution chloride sulfate (U/mL)
1 1 1 1 1 1 1 1 0.806
2 1 2 2 2 2 2 2 2.575
3 1 3 3 3 3 3 3 5.233
4 2 1 1 2 2 3 3 3.984
5 2 2 2 3 3 1 1 9.014
6 2 3 3 1 1 2 2 1.047
7 3 1 2 1 3 2 3 1.687
8 3 2 3 2 1 3 1 1.047
9 3 3 1 3 2 1 2 1.567
10 1 1 3 3 2 2 1 4.345
11 1 2 1 1 3 3 2 11.748
12 1 3 2 2 1 1 3 0.685
13 2 1 2 3 1 3 2 0.768
14 2 2 3 1 2 1 3 2.011
15 2 3 1 2 3 2 1 8.894
16 3 1 3 2 3 1 2 13.321
17 3 2 1 3 1 2 3 0.942
18 3 3 2 1 2 3 1 2.455
K 4.232 4.152 4.657 3.292 0.882 4.567 4.427
K» 4.286 4.556 2.864 5.084 2.823 3.248 5.171
Ks 3.503 3.314 4.501 3.645 8.316 4.206 2.424
R 0.783 1.242 1.793 1.792 7.434 1.319 2.747
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Fig. 3 Effects of temperature sucrose concentration and pH value on dextran synthesis. (A) Effect of temperature. (B) Effect of

sucrose concentration. (C) Effect of pH value.

pH 4.2 %3 GHEEHSTENH
H Table 3 Molecular weight distribution of dextran
’ . . ’ P Sample Retention time Molecular Content
25 HPLC #NAMEE S FERSH (min) weight (%)
17.550 1 000 000 58.94
[#]=0.4225 1.0755 g/100 mL 1
_ 19.433 663 869 24.23
[n]=0.4225g/100mL
, HPLC , 3 20.567 315709  16.83
3 17.269 1 000 000 67.19
’ 2
[n]=1.0755¢/100mL 19.350 703 456 22.09
20.414 347 398 10.73
100 70 >
40 3 >
LB >
LB >
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