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Abstract: The aims of this research were to construct prokaryotic expression vector containing the gene of porcine urate
oxidase(pUOX), optimize the conditions of the expression of pUOX in recombinant Escherichia coli BL21(DE3), and analyze the in
vitro activity and the enzymological properties of pUOX. The pUOX gene was amplified by RT-PCR from the extracted total RNA of
porcine liver, and was inserted into the prokaryotic expression vector pET30a(+) to construct a recombinant expression vector
pET30a(+)/pUOX. We identified the recombinant vector by endonuclease digestion and sequence analysis. The pUOX gene was
amplified and cloned into the vector pET30a(+) successfully. And then the recombinant vector was transformed into E. coli
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BL21(DE3). The expression of pUOX with a molecular of approximately 41 kD was induced by IPTG. We also optimized the
expression conditions of the recombinant protein. The recombinant protein was mostly located in the cytoplasm and it was insoluble.

After the inclusion body was solved in 8 mol/L urea and refolding in 2 mol/L urea, the recombinant protein was collected and

purified by Ni**-NTA column. This recombinant protein had a specific activity of 50.61 IU/mg and showed similar properties of

optimum temperature and thermal stability, base on the enzymatic assay and analysis of enzymological properties. These results

would help to analyze the in vivo activity by testing animal.
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: 5'-GATCGAATTCATGGCTCATT
ACCGTAATGAC-3' ( EcoR 1 );
5'-CTGGTAAGCTTTCACAGCCTTGA
AGTCAGC-3' ( Hind 11 )
TGA  pUOX cDNA PCR
pUOX PCR : 94°C 3 min; 94°C
30s, 55°C 30 s, 68°C 70 s, 40 ; 68°C 10 min
PCR
1.2.3 pET30a(+)/pUOX
pUOX ,
EcoR 1  Hind 111
pET30a(+) ,
PCR 16°C ,
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8.5 0.001% , 0.5 mL

, 25°C 293 nm
pH 8.5 25°C
1 umol
Bradford , BSA
1.2.8
[171, 20°C 30°C 40°C 50°C
60°C 70°C
20°C 30°C
40°C 50°C 60°C 70°C 80
30 min, ,
1.2.9 pH pH
pH 7.0~10.0
pH 3.0~12.0
, 40°C 40 min,

( pH
3.0~6.0 0.1 mol/L - ; pH
7.0~7.5 0.1 mol/L ; pH 8.0~9.5
0.1 mol/L - ; pH 10.0~12.0
0.05 mol/L - )

2 R
2.1 pUOX RT-PCR # & NEHRIHIEE
RNA , RT-PCR
, 1000 bp
, pUOX
(D pET30a(+)/pUOX

EcoR 1/Hind 11 ,

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



1667

915 bp ( 2),
; GenBank

bp
2000

1000
750
500

250
100

E1 pUox £RE &) RT-PCR # &
Fig. 1 Amplification of pUOX gene by RT-PCR. M: DNA marker
DL2000; 1: RT-PCR product.
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Fig. 2 Identification of positive clone by the double enzyme
digestion of EcoR I/Hind III. M: DNA marker DL2000; 1:
pET30a(+)plasmid; 2: the digested product of pET30a(+); 3:
recombinant vector pET30a(+)/pUOX; 4: the digested product
of pET30a(+)/pUOX; 5: RT-PCR product.
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Fig. 3  Effect of inducing concentration of IPTG on the
expression of pET30a(+)/pUOX recombinant protein. M:
protein molecular marker; 1: pET30a(+) induced with IPTG; 2:
pET30a(+)/pUOX without induction; 3—8: pET30a(+)/pUOX
induced with IPTG 0.05, 0.1, 0.2, 0.5, 1.0, 1.5 mmol/L
respectively.
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Fig. 4 Effect of inducing temperature on the expression of
pET30a(+)/pUOX recombinant protein. M: protein molecular
weight marker; 1: pET30a(+) induced with IPTG; 2:
pET30a(+)/pUOX without induction; 3—8: pET30a(+)/pUOX
induced with 0.1 mmol/L IPTG at 22°C, 25°C, 28°C, 31°C, 34C,
37°C respectively.
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Fig. 5 Effect of inducing time on expression of pET30a(+)/
pUOX recombinant protein. M: protein molecular weight
marker; 1: pET30a(+) induced with IPTG; 2: pET30a(+)/pUOX
without induction; 3-7: pET30a(+)/pUOX induced with
0.1 mmol/L IPTG at 31°C for 1, 3, 5, 7, 10 h respectively.
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Fig. 6 Identification of expression forms of recombinant protein
pUOX and isolation of inclusion body. M: protein molecular weight
marker; 1: total bacterial protein before induction; 2: total bacterial
protein after induction; 3: preciption after altrasonication; 4:
supernantant after altrasonication; 5: the first supernantant of
washing pellet; 6: the second supernantant of washing pellet; 7:
inclusion body.

, NiZ-NTA
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Fig. 7 SDS-PAGE analysis of the purification of the protein
pUOX. M: protein molecular weight marker; 1: inclusion body;
2: total protein in 8 mmol/L urea; 3: total protein after refolding;
4: flow-through fraction of Ni affinity column; 5: washing of Ni
affinity column; 6—8: elution of Ni affinity column.
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Fig. 8 Effect of temperature on the enzyme activity of the
recombinant protein pUOX. —™=— determination of the optimal
temperature of the recombinant protein pUOX; —#%— test of
thermal stability of the recombinant protein pUOX.
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Fig. 9 Effect of pH on the enzyme activity of the recombinant
protein pUOX. —® determination of the optimal pH of the
recombinant protein pUOX; —&— test of pH stability of the
recombinant protein pUOX.
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