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Overexpression glucose dehydrogenase can promote the growth of
recombinant Escherichia coli
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(1.College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China;
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Abstract: The genes encoding glucose dehydrogenase (gah) from Klebsiella pneumoniae and Escherichia coli
were amplified by polymerase chain reaction(PCR). Subsequently,the corresponding expression vectors pET-
28a—-KPgdh and pET-28a—ECgdh were constructed and cloned into E. coli BL21,resulting in two recombinant
strains E. coli (pET-28a-KPgdh) and E. coli (pET-28a-ECgdh). SDS-PAGE analysis showed the high level
expression of both KPgdh and ECgdh upon IPTG induction. Compared with the control strain E. coli(pET-28a)
which harbored an empty vector,the recombinant strains E. coli (pET-28a-KPgdh) and E. coli (pET-28a-
ECgdh) consumed more glucose,and the gdh activity toward glucose increased by 8.5 -and 12 —fold,
respectively. If plasmid burden was not counted,overall these results indicated that gdh overexpression
facilitated cell growth.
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Table 1 Primer sequences
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KPgdh-F 5'CCGGAATTCATGTTTCATTTGGTTCGC3'
KPgdh-R 5'CGAGCTCTCAGTGATGGTCTGGG AGC3’
ECgdh-F  5'CCGGAATTCATGGCAATTAACAATACAGG3’
ECgdh—-R  5'CCCAAGCTTTTACTTCACAT CATCCGGC3’
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a bp b bp

5000

5000
3000

3000 2424 bp 2000
2000

<—2391 bp

1 K. pneumoniae FIE. coli*l gdhFEIH [FIPCRY ™ 1
Fig.1 PCR amplification of KPgdh and ECgdh genes from
K. pneumoniae and E. coli
7E: a1 M- DNA Marker (DL2000 plus) , 1-K. pneumoniae MGH
785781MIK PedhFE K345 bEEIHHM-DNA Marker (DL.2000 plus) 5
1-E. coli BL21[HECgdhJEINY I .
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Fig.2 Identification of pET-28a-gdh by restriction digestion
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Fig.3 SDS-PAGE analysis of two recombinant E. coli strains
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Fig.4 Growth curve of two recombinant E. coli strains
s B AL HBL21 (pET-28a—KPgdh) ; b th HE 41 #HBL21
(pET-28a~ECgdh) ; KI5 .

24 HERERREWNE

FAMOR: FRIEL R, LLAS SR KLE. coli BL21 (pET—
28a) FIl JFAR R E. coli BL21 A X3 MR 4L, DL F 41 B BL21
(pET-28a—KPgdh) F1BL21 (pET-28a—-ECgdh) N L5
2., KI¥24 ho tHIESH %0, JTC1e T4l BL21 (pET—
28a—KPgdh) i /&=BL21 (pET—-28a—ECgdh) , T A% %5 B
W FE 5 JFARTHE. coli BL21FEA R, 1 4% kL &
HIHE. coli BL21 (pET-28a) (151 45 B 4 FE i 1% . 1%
LR A B2 1 (pET—28a—ECgdh) FIBI.21 (pET-
28a—K Pgdh) Y1 4] 2 B 5 S0 R 2 52 {1E F A 25 B v
G, T RE T AR

2 R i Ul 2 5 BRI I IR AT, 1R A e Tl
ZEBE T R 1Y) FE BLIR AT, 5 AL AR W R 2 ) S A0 e R AT
0~9 hIRy 7] 25 4 V14 FEI & KT 25 TURL IR Rk, FLBE 5 7
5B Tt eI i T A R v, A R AR K e T
AT ORI B R, B SR BRTRRT o i SR TR o

20154 5224 191



J@étﬂ@l’&

Scence and Technology of Food Industry

\a —=—BI21
1 \‘ —e—B121 HET-28a)

a3 L e —a— BI21 (pET-28a—KPadh)
I N

#

&

=

E

=

0 3 6 9 12 15 18 21 24

SIS 5] (h)
4T b —=—BI2I
\ — e BI21 (pET-28a)
A 3 \‘\Q —a— BI21 (pET-28a—ECgdh)
3 - ~s
e ®
2 29 -
B ®
i \
E# 14 ®
\ *
0 T T - - - - = s
0 3 6 9 12 15 18 21 24
DRI E] Ch)

KI5 PR 2 T B 0 T A

Fig.5 Residual glucose of two recombinant E. coli strains

Hor A I R e s 5 3t o 1) A U A7 AT 5 T 2 I T
ALY BAREE TR AR E K
25 HERERSEEEENNE

Wit 3T N 5 S A 2R A2 ml, 7537 CCHEAT WAL
SV, JE AT I340 nm RO AR A SR A i 2 R
AR R T NADH 1 A2 sl I FH 25 5 W7 50 86 R250 45 22
HRE AR, LIS I B 2 X337 C N EEgy
R AR 1 wmol NADH R ilE 5, 13 W) 52 45 5 4
Klofin. HEl6n] %, HAL KT W BL21 (pET-28a—
KPgdh) F1B1.21 (pET-28a—ECgdh) 117 25 B I & Mk vk
T 43 5 i 25 TR X BB E. coli BL21 (pET—282) [£]8.5
{51245 o 52, KPgdh (I3 EAR T-ECgdh , KT 5
SEPRRIEAT K. T KA X B AT w11
Jiti & v B A1 D 1 ] 45 B I S 1 35 BRI K Pgdh (GenBank
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Fig.6  Enzymatic activities of GDH
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KPgdh) , 3- T R BL.21 (pET-28a-ECgdh)
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Fig.12  Effect of pH on the stability of chitosanase
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Fig.13  Effect of metal ions on chitosanase activity
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