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Efficient NADPH regeneration based on co-expression of hexokinase
and glucose-6-phosphate dehydrogenase

ZHENG Ya-Nan CHEN Shao-Yun" LIU Wen-Hong GUO Ying
(College of Life Science, Zhejiang Chinese Medical University, Hangzhou, Zhejiang 310053, China)

Abstract: [Objective] This study aimed to construct a co-expression system of hexokinase and
glucose-6-phosphate dehydrogenase in Escherichia coli to regenerate NADPH with glucose as
substrate efficiently. [Methods] Hexokinase genes HKgs and HKpp were cloned and expressed in E.
coli BL21(DE3), and then the co-expression system of hexokinase and glucose-6-phosphate
dehydrogenase was established to achieve efficient in-situ regeneration of NADPH. Among the two
co-expression systems, BL21(HKgs+GpdPP) was better, so the expression condition of
BL21(HKgs+GpdPP) was optimized. [Results] The catalytic activity of NADPH regeneration reached
856 U/L. The coupling catalysis was performed with this co-enzyme regeneration system and alcohol
dehydrogenase AdhR, the catalytic activity of asymmetric reduction of ethyl 4-chloro-3-oxobutanoate
was enhanced up to 2.5 times. [Conclusion] Through co-expression system of hexokinase and
glucose-6-phosphate dehydrogenase in Escherichia coli, new effective NADPH regeneration system

Foundation item: Education Department Scientific Research Projects of Zhejiang Province (No. Y201431455)
*Corresponding author: Tel: 86-571-86613713; E-mail: csy003@163.com

Received: August 06, 2016; Accepted: October 12, 2016; Published online (www.cnki.net): October 13, 2016

£E£mMAE: (No. Y201431455)

*BIEE: Tel 86-571-86613713 E-mail csy003@163.com
Yefs BHEA: 2016-08-06 EZHHEA: 2016-10-12 HisEE=H ke B 8 (www.cnki.net): 2016-10-13



2620 AEY) 4R Microbiol. China

2016, Vol.43, No.12

was constructed, and success for a symmetric reduction by alcohol dehydrogenase.

Keywords: Co-expression, Hexokinase, Glucose-6-phosphate dehydrogenase, NADPH, Efficient regeneration
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Figure 2 Electrophoretogram of HKpp gene and HKgs gene
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Note: A: M: Marker; 1: HKpp gene; B: M: Marker; 1: HKgs gene.

Figure 4 Electrophoretogram of enzyme HKgs
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52kD  54kD
HKpp 1274 U/g HKgs
1680 U/g HKgs HKpp
22 CHENEESEETE-c- MRS RIE
pCDFDuet-HKpp  pET30-GpdPP
BL21(DE3)
BL21(HKpp+GpdPP)
pCDFDuet-HKgs  pET30-GpdPP
BL21(DE3)
BL21(HKgs+GpdPP)
BL21(HKpp+GpdPP)
5 GpdPP
BL21(HKgs+GpdPP)
6 GpdPP
3 45 6

HKpp

HKgs

HKpp HKgs

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2624

WA 248 Microbiol. China

2016, Vol.43, No.12

kD

97.2
66.4

443

29.0

20.1
14.3

B 5 HKpp 1 GpdPP £ 3Ki%kH ik E
Figure 5 Coexpression electrophoretogram of HKpp and
GpdPP

1 BL21(pCDFDuet) 2 BL21(pET30) 3
BL21(HKpp+GpdPP) 4 BL21(HKpp+GpdPP) 5
BL21(pCDFDuet-HKpp) 6 BL21(pET30-GpdPP)

Note: 1: Extract of BL21(pCDFDuet); 2: Extract of BL21(pET30); 3:
Supernatant extract of BL21(HKpp+GpdPP); 4: Sediment extract of
BL21(HKpp+GpdPP); 5: Supernatant extract of BL21(pCDFDuet-
HKpp); 6: Supernatant extract of BL21(pET30-GpdPP).

GpdPP
4] HKpp

HKgs

NADPH BL21(HKpp+GpdPP)
1503 U/L BL21(HKgs+GpdPP)

310.5 U/L BL21(HKgs+GpdPP)

BL21(HKpp+GpdPP) 2

16 23 30

S 100f
S 0

03 06 09 1.2
Concentration of IPTG (mmol/L)

kD M

20.1
14.3

6 HKgs #1 GpdPP t£3 A H Kk [E
Figure 6 Coexpression electrophoretogram of HKgs and
GpdPP
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Figure 7 Influences of expression condition on enzyme activity
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