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Cloning and Heterologous Expression of Glucose Oxidase Gene from
Aspergillus niger PCTC in Pichia pastoris

LIU Hu—jun, LUO Wei, FAN Xin—lei, YU Xiao-bin
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Abstract: The aim of this study was to improve the production capacity of glucose oxidase. A gene
of glucose oxidase (GOD) from Aspergillus niger TCPC was cloned and sequenced. The whole open
reading frame (ORF) consisted of 1 772 bp bases and encoded a putative protein of 589 amino
acids. The gene was fused to the pPIC9k plasmid and expressed in Pichia pastoris GS115. The
recombinant GOD (rGOD) was secreted into the culture under the control of methanol and « factor
signal peptide.After screening by G418 gradient resistance plate,color plate and shaker culture,one
strain named GOD2-14 was obtained ,which gave the higest enzyme activity (0.342 U/mL) after 4—

day induction by methanol. Shake flask experiments were conducted to optimize the culture
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conditions for the enhanced production of GOD. Highest enzyme activity of 25 U/mL was achieved
in the shake flask by induction for 7 days under the optimal conditions (200 r/min,pH 5,22 °C,
inoculation amount of 50% and 1.5% methanol). The result showed that GOD gene has been

successfully transferred and expressed in the Pichia pastoris GS115,

Keyword : glucose oxidase,Aspergillus niger,heterologous expression, Pichia pastoris

(GOD, B-D-glucose : oxygen 1-
oxidoreductase ,EC 1.1.3.4)
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1.1.1 Akb s PCTC .
Top10,JM109 .
; GS115:
pMD18-T (Takara Biotechnology,Dalian
Branch) : pPICIK:
1.1.2 KA 5EME  PCR T
Takara ; PCR
G418
Sigma (AR):
. PCR :Eppendorf
113 3Rk POD
LB o
YPD MD MM .BMGY
BMMY
1)POD 200 g
30 min, , 20 ¢
1 000 mL, pH 121 C 20
min ;
2)LB: 10 g, 5¢g, 10 g,
NaOH pH 74, 1 000mL;121 C
20 min;
3)YPD: 20 g, 10 g, 20
g, 1 000mL; pH 121 C 20
min;
4)MD; (YNB)1.7 ¢,
5¢g, 200 g, 1 000mL; pH
121 C 20 min, 500xB( ) 2 mL;
5)MM:YNBI1.7 ¢, S5¢g, 12 ml,
1 000 mL; pH 121 C 20 min,
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500xB( ) 2 mL; Not1 pPICOK  pMD18-GOD .
6)BMMY 10 g, 20 pPICOK PCR
g, 800 mL ,121 C 20 min, ,pMD18-GOD
, PBS 100 mL,10xYNB 100 mL, . T4
500xB 2 mL( ), 5 mL; pPICOK-GOD, E. coli Topl0,
7)BMGY 10 g, 20 PCR ,
g, 700 mL 121 °C 20 min, , ,
PBS100 mL,10xYNB 100 mlL, GS115, MD
500xB 2 mL( ),10xGY 100 mL; .
8) 10mL 1% 1.2.3 GOD & zk &k td s ik
50 °C 3 mL (1 mL G418 ,
2 100 ul 1 200 ul 3 , G418 0 mg/mL. 3 mg/mL,
3mL), 1.01 g 30 °C, ,
10 mL 4 C ; 2:10% D- ; MM  MD , .
3:60 U/mL . MD 4 C ,
1.2 10 mL
121 ZwE A A4 DNA R R4 B a9 L H 69 % MM . 30 C 1h, 4 C
% . 3
1) PCTC : POD mL BMGY ,30 °C 200 r/min 24 h,
PCTC, 28 °C 24 h, , 3mL BMMY ,
, 50 mL 250 ,  24h 300 L
mL , s 4d ,
1.5% -60 (TW-60) , 200 .
r/min .30 °C 24 h, 1.24 B HA B S ARA
s 200 r/min 3~4 h, , .pH .
1~1.5 mL 8 000 r/min , , . 6
, . . 100 mL.  YPG
2) DNA : (3] 500 mL , 30 °C.200 r/min 24 h,
PCTC DNA, 5% BMGY
3) : : 250 mL , 30 °C.200 r/min 16~24
GOD-R:TTGCGGCCGCTCACTGCATGGAAGCA h, 0D600 5~6 1~2 h
TAATCTTCCAAG . ,
GOD-F;:GCTTACGTAAGCAATGGCATTGAAGC BMMY , 24 h
CAGCCTCCT 1% . 0.5% 1%
Not1 .Snab1 , 1.5% 2%  2.5% ;
DNA PCR ,PCR 25% .50% .100%  150% ;pH 3.4,
, T4 56 17 ; 22 2528,
pMD18-T , E. coli J]M109, 30 C; 15.20.30.40 .50 mL ;
PCR , .ODgyp
pMD18-GOD o 3 ,
. oD .
122 RZHEAKGHEF G LML Snab1 1.2.5 BEegn 2 Sigma
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7 : 21 pmol/mL
25 ml 0.21
mmol/L ,04mL 10%
,0.1l mL. 60 U/mL , 1
mL , 35%C 5 min,
10 mL,  ODsyp
1 mL , 1~5 min
oD ,
:37C 1 pmol
T
2.1 PCTC DNA
(ODsy=0.4)
24 h
4 h,
DNA,
DNA,
DNA ,
0.5% , 0.2 mm
DNA,
TW-60 DNA
1.5%  TW-60
PCTC
GOD , 1. N
2 4 5 PCR,
DNA 4 5
1772 bp, Genbank
JX105360  Genbank
92% ~98%
589
Sacl Notl  Snabl
Ecorl
2.2
Snabl Notl pMD18 -T -GOD
pPICIK , 3, 2000

bp ,pPICOK PCR
16 C
PCR
4, 4 2468 9
2 ,
pPICOK

1 PCR
Fig. 1 PCR assay of the Target gene

2 PCR
Fig. 2 PCR assay of the positive clones

2000 bp

3 pMD18-T-GOD
Fig. 3 Restriction pattern of recombinant pMD18-T-GOD
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