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o
Expression Purification of Recombinant Luxi Yellow
Cattle IFN-o Fusion Protein and Its Antiviral Activities
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PCR Yellow cattle DNA a BolFN-a pET32a +
pET32a + /BolFN-« IFN- 498
ORF 166 a C 97.6%
SDS-PAGE 40kD 26.7% Ni-NTA
MDBK/VSV 5x 10’ u/mg IFN-a rBolFN-« BRV

BRV 1.5x 10°u/mg IFN-a BolFN-o C2

a
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Abstract Interferon a gene was cloned from genomic DNA of Chinese Luxi yellow cattle by PCR and the PCR product was
inserted into vector pET32a +  to make a recombinant plasmid pET32a + /BolFN-a. The expression of BolFN-a in
Escherichia coli was induced by addition of IPTG. Sequence analysis showed that the Chinese Luxi yellow cattle IFN-a gene is
composed of 498 nucleotides encoding a mature polypeptide of 166 amino acids. Compared with other BolFN-a subtypes it
shares the highest identity of 97.6% to the C-subtype. SDS-PAGE results showed that recombinant proteins were expressed in
inclusion bodies in Escherichia coli with molecular weight of 40kD and the recombinant proteins accounted for 26.7% of the
whole proteins. The expressed product was purified by affinity chromatography with immobilized nickel chelating NTA  Ni-NTA

and its antiviral activities were tested on MDBK/VSV cell system. Its antiviral activities were 5 x 10° u/mg on MDBK/VSV cell
system. The results showed that the expression plasmid was successfully constructed and BolFN-a C2 protein was expressed in

Escherichia coli . Moreover the purification had good effects on antiviral activities.

Key words yellow cattle interferon-a gene expression antiviral activities
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interferon IFN

1 1 Il 1
afBwrt
: IFN-a
cDNA IFN-«
BolFN-a BolFN-a 10~ 12
A BCD ** " Chaplin’®
1996 BolFN-«
E Paul ° 1996
G FH 72003 I
J
8-11
IFN-«
pET32a +
pET32a + /BolFN-a
1
1.1
1.1.1 pMD18-T
TaKaRa pET32a + BL21 DE3
Novagen VSV
BRV MDBK
a
1.1.2 TaKaRa
DMEM GIBCO
U-gene Ni-NTA QIAGEN
1.2
1.2.1 BolFN-« Accession
number M10954
ORF Sangon
5'-CCGGATCCTGCCACCTGC CTCACACC-
3’ BamH [ 5'-
TCAAGCTTGTCCTTTCTCCTGAAACTCTC-3’
HindIll
1.2.2 BolFN-«
DNA PCR

TGP = MSYim s pr 1 Qla 28 hevp/

PCR 20pL.
0.5uL 95°C 10min 94°C 30s 69°C 30s
72°C 1min 30 72°C 10min  PCR
0.8% pMD18-T
pMD18-T/BolFN-«
AMP
Bam H [ Hind [l PCR

JM109

1.2.3 BolFN-«
Sangon

1.2.4 BolFN-a

I Hind I
pET32a +

BLAST
BamH
pMD18-T/BolFN-a
T4 DNA
pET32a + /BolFN-a
BamH | Hindlll PCR
1.2.5 BolFN-a SDS-PAGE
pET32a + /BolFN-a  pET32a +
BIL21 DE3
3mlL LB
ODgy, 0.6
Immol/L. 30°C 4h
15% SDS-PAGE "
IPTG

2 37°C
PTG

1.2.6 QIAGEN
10mL 1mL buffer B 8mol/L
urea 0.1mol/L. NaH,PO, 0.01mol/L Tris-Cl pHS8.0
1h 600p.L
Ni-NTA 700g
600pL. buffer C 8mol/L. urea 0.1mol/L. NaH, PO,

2min

0.01mol/L Tris-C1 pH6.3 700 2min
200pL buffer E - 8mol/L urea
0.1mol/L NaH,PO, 0.0lmol/L Tris-CI pH4.5 700g
2min 15%
SDS-PAGE
Bradford
1976 " BSA
OD 55
1.2.7
MDBK
a 1:10 rBolFN-a 1:2
100pL 100
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2.2
ODss N
-a
IFN
2 ORF 498b
1.2.8 9% P
Accession number DQ396807 166
MDBK 100pL 2 0
BolFN-« C
rBolFN-a 100 TCID50 BRV
98.6% 7
48 h
97.6% BolFN-a
1
1 TGCCACCTGCCTCACACCCACAGCCTGGCCAACAGGAGGGTCCTGATGCTCCTGGGACAA
2.1 IFN-o. 1 CHLPHTHSLANRRYVYLMLTLGHA
61 CTGAGGAGGGTCTCCCCTTCCTCCTGCCTGCAGGACAGAAATGACTTCGCATTCCCCCAG
DNA PCR 21 LRRYSPSSCLQDRNDFAFTPAQ
121 GAGGCGCTGGGTGGCAGCCAGTTGCAGAAGGCTCAAGCCATCTCTGTGCTCCACGAGGTG
PCR 1% SOObp 41 EALGGSAQLAQEKAQATISVLHEV
DNA 1 BolFN-a 181 ACCCAGCACACCTTCCAGCTTTTCAGCACAGAGGGCTCGGCCACTACGTGOGATGAGAGC
61 T HTTF LFSTEGSATTWDES
pMD18-T ‘ ‘
241 CTCCTGGACAAGCTCCGCGCTGCACTGGATCAGCAGCTCACTGACCTGCAAGCCTGTCTG
81 LLDKLRAALD QQLTDLGQACL
W 1 a 301 AGGCAGGAGGAGGAGCTGCAAGGAGCTCCOCTGCTCAAGGAGGACTCCAGCCTGGCTGTG
101 RQEEELQGAPLTLIEKEDSS STLAY
by 361 AGGAAATACTTCCACAGACTCACTCTCTATCTGCAAGAGAAGAAACACAGCCCTTGTGCC
00— 121 RKYFHRLTLYL@QETZ KIEKHSTPTCA
LU — 421 TGGGAGGTTGTCAGAGCACAAGTCATGAGAGCCTTCTCTTCCTCAACAAACTTGCAGGAG
S 141 WEVVRAQVMRAFSSSTNLGA GE
o 481 AGTTTCAGGAGAAAGGAC
15— 161 S FRREKD
10— 2 IFN-(X
1 BolFN-a PCR Fig. 2 The nucleotide and predicted amino acid
Fig. 1 Amplification of BoIFN « gene sequences of BolFN « gene of Luxi yellow cattle
M marker DL2 000 1 2 PCR product.
1 BoIFN a
Table 1 Alignment of amino acid sequences of Luxi yellow cattle BoIFN o with other BoIFN a subtypes
IFN-a IFN-a IFN-a IFN-a IFN-a IFN-« IFN-a IFN-a IFN-a IFN-a IFN-a
A B C D E F G H I J Luxi
IFN-aA 92.8 92.2 91.0 95.2 92.8 91.6 92.2 9.2 94.0 93.4
IFN-oB 95.4 92.8 92.8 94.6 91.0 94.0 95.2 92.8 93.4 94.0
TFN-oC 95.4 95.6 92.8 92.2 91.0 94.0 91.6 92.8 94.0 97.6
IFN-aD 94.6 95.6 95.8 92.2 91.0 94.0 93.4 92.2 91.6 92.8
IFN-oE 97.2 95.4 95.4 94.2 91.6 91.6 9.6 92.8 94.0 93.4
IFN-oF 95.2 94.4 94.8 9.4 9.4 91.0 91.0 93.4 91.6 91.6
TFN-oG 94.0 95.0 95.8 94.6 93.6 94.0 94.0 92.8 91.6 92.2
TFN-aH 95.2 97.0 95.4 97.0 95.2 94.6 94.8 92.8 94.0 92.2
IFN-al 97.0 96.2 96.6 95.4 96.2 95.0 9% .4 96.4 93.4 95.2
IFN-oJ 96.4 95.4 96.0 95.6 95.2 95.6 95.0 95.8 96.8 93.4
IFN-aluxi 96.0 96.0 98.6 96.4 95.6 96.4 94 .4 95.0 97.2 96.2
The left under is nucleotide sequence identities and the right upper is amino acid sequence identities.
2.3
BoIFN-a pET32a + 2.4 SDS-PAGE
pET32a + /BolFN-a BamH 1 SDS-PAGE 30°C 4h
Hindlll 500bp DNA IPTG SDS-PAGE
PCR 500bp 3 4 IPTG
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3 PCR

Fig.3 Digestion and PCR identifications of

recombinant plasmid pET32a + /BolFN-a
M marker DL 2 000 1 digestion identifications with BamH | and
Hind[ll 2 PCR identifications.

40ku 1
BandScan5.0
26.7%
30.9%

kT
1y —o|

f—

43—

4 SDS-PAGE

rBolFN «
Fig. 4 Expression and purification of rBolFN
a analyzed by SDS-PAGE
M protein molecular standard marker 1 expression of pEIR2a + 2
purification of the rBolFN a 3 expression of rBolFN a by IPTG induction.

2.5

VSV
MDBK VSV
5% 10°u/ mg
2.6
rBolFN-a MDBK BRV 48h
1:2" BoIFN-a
BolFN-a  BRV 1.5
x 10°u/mg
3
a
BolFN-a
498bp 166
ORF** BolFN-o C 4

75  Met—>Thr 8  Asp

—Ala 97
97.6%
91.0% ~95.2%

Phe—>Ala 135 Arg—~>Lys

IFN-a

92.8% 93.9% 97.2%

96.2% "'

IFN-a
BolFN-a C2 GenBank
DQ396807
BamH [
Hind Il pET32a + /BolFN-a
pET32a + T7
6
TrxA TrxA 109

TrxA

PBS MDBK/VSV
5x10u/mg  BRV 1.5 x
10° u/mg

IFN-a
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