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456 bp
1.2 ChIFN-y
1 1.2.1 RNA
1.1 20 SPF
1.1.1 20 SPF 1640
SPF 10% FCS 5x10° /mL 24
2 kg/ 1 mL ConA 10 pg/mL
37°C 5% CO, 24 h
1.1.2 Trizol Reagent ConA
vesicular stomatitis virus VSV TCIDy, = 107%%/ RNA
0.1 mL 1.2.2 ChIFN-y ¢cDNA
MDCK RNA 10 p. 2 pL Oligo d T 5 65°C
DH5«  BL21 DE3 pET-32a + 10 min 5 min 4 ul. 5 x M-
pMD18-T TaKaRa buffer 2 pl. ANTP Mix 1 pL Ribonulease Inhibitor 1 pL
M-MLV 20 pL. 37C 60 min
1.1.3 EcoR I Sal I Tag Plus DNA ¢DNA
Polymerase T4 DNA Ligase dNTP Mix 100 bp DNA 1.2.3 PCR chIFN-y cDNA
Ladder Marker DNA 1 mg/mL ChIFN-y PCR
BSA PTG dioxane free  Oligo d T 4 95°C 5 min 95°C 1 min 57°C 45 s 72°C 1 min
Primers Reverse Transcriptase M-MLV ~RNase H- 35 72°C 10 min 8 uL PCR 1.5%
Ribonulease Inhibitor
TaKaRa 1.2.4 ChIFN-y ¢cDNA PCR DNA
NC Amersham pMDI18-T
Whatman DAB Amersham E. coli DH5a LB Amp
QIAexpressionist QIAGEN
Amp FCS  RPMI 1640 PCR
DMEM Gibco 24 TaKaRa
Costar Pall T-chIFN-y
Oxoid 1.2.5 ChIFN-y EcoR
I Sal 1 T-chIFN-y
HRP- IeG chIFN-y EcoR1  Sal |
6His HRP- IgG pET-32a + DNA
ConA  Freund’s Adjuvant chIFN-y pET-32a +
Complete Freund’s Adjuvant Incomplete Sigma T4 DNA Ligase
E . coli DH5a Amp
1.1.4 GenBank Y- LB 37C
ID X99774  pET-32a + PCR
chIFN-v-Up 5'-GAGGAATTC CATACTGCA EcoR 1/Sal 1
AGTAGTCT-3’ EcoR 1 TaKaRa
chIFN-v7-Down 5’-GAG GTCGACTTAGCAATTGCATCTC pET-32a  + -chIFN-y
CTC-3’ Sal 1 1.3 rchIFN-y SDS-PAGE
Y- pET-32a  + -chIFN-y E.



’)/_

2009 49 1 87

coli BL21 DE3 LB
Amp 100 pg/ml. 37°C 250 r/min
1 100 10 mL LB
Amp 100 pg/ml. 100 mL 37°C 250 r/min
OD 0.6 ~0.8
1 mmol/LL  Isopropylthio-3-D-galactoside IPTG
4 h 1 mL
4°C 12000 x g 10 min
100 pL PBS 25 pL. 5 x SDS-PAGE
100°C 8 min 12% SDS-
PAGE
1.4
4 h 4°C 12000 x g
10 min 1

NaH,PO, 50 mmol/. Na,HPO, 50 mmol/l. NaCl

300 mmol/L 10 mmol/L. pH 8.0
3s 3s 400 W 30
4°C 12000 x g 10 min
12%  SDS-PAGE
QIAGEN QIAexpressionistTM
3g 20 mL 1
1 mmol/LL - 5%
4°C 12000 x g 10 min 2 mL
30 min
10 mL Il
40 mmol/L 1
10 mL Ml 400 mmol/L
1
0.1 mol/L PBS 4°C
5h 6
-20C Bradford rchIFN-y
1.5 rchIFN-y
6 2 2 kg/
2 mL 4°C 4°C 10000 x g 5 min
250 pg

1 mL PBS 1 mL

24 6 250 pg
1 mL PBS 1 mL
4
10d 1:2
1:4 1:8 1:16 1:32 1:64
1 20
1.6 Western blot
rchIFN-y
12%  SDS-PAGE
NC 5%
6His chIFN-y
HRP IeG IeG
DAB
1.7 rchIFN-y
- MDCK-VSV
rchIFN-y ’
rchIFN-y DMEM + 2% FCS 1:
2 1:4 1:8 1:16 1:32 1:64 1:128  1:256
96 MDCK
100 pL 6 37C
5% CO, 24 h 100TCIDy,
VSV 100 pL/ VSV
VSV VSV
VSV 37C 24
~48 h
CPE 50%
rchIFN-y VSV
2
2.1 ChIFN-y
pET32a + -chIFN-y 1-A
PCR
456 bp 1-B
2.2 SDS-PAGE
SDS-PAGE 31.0 kDa
pET32a
+ 2
Bandscan 50%
2.3
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Fig.3  SDS-PAGE analysis of the solubility of rchIFN-y protein. M

Protein molecular weight marker 1. Total protein 2. Supernatants 3.

Inclusion bodies.

2.4 - t 1
'1 pET32a + -chIFN-y rchIFN-y Western blot
A PCR B
Fig.1 Schematic map A and PCR and restriction enzyme analysis B pET32a
of recombinant plasmid pET32a + -chIFN-y. M. 100 bp DNA ladder + rchIFN-y 400 mmol/L
1. PCR identification of pET32a + -chIFN-y 2. pET32a + - 4A 1~6
chIFN-7 digested with EcoR 1 /Sal | . i -
1~6 1~6  Eppendorf
SDS-PAGE
Bradford rchIFN-y
3.0 mg/mL
4
1:16  Western blot
3.0 KkDa—= rchIFN-y
chIFN-y pAb 6His
31.0 kDa
chIFN-y
6His
19.0 kDa
'z SDS-PAGE IFN-y pET32a + 4-B rchIFN-y
2.5 rchIFN-y
Fig.2  SDS-PAGE analysis of chIFN-y expressed in pET32a +
system. M Protein molecular weight marker 1 pET32a + -chIFN-y/ .
BI21 induced for 4h 2 pET32a + /BI21 used as control. >-A rchIFN-v 1:32
100TCID50 5-B

5-C rchlFN-y
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P

Western blot B rchIFN-y
Fig.4  Identification of the rchIFN-y protein by SDS-PAGE A and
Western blot B analysis. M Protein molecular weight marker 1 ~
6. Purified rchIFN-y proteins 7.pET32a  + -chIFN-7/BL21 induced
for 4 h  8.Expressed rchIFN-7 protein recognized by pAb against chIFN-
Y 9.Purified rchIFN-Y protein recognized by pAb against chIFN-y
10. Expressed rchIFN-7 protein recognized by anti-His mAb 11 Purified
rchIFN-7 protein recognized by anti-His mAb  12.The extracts of pET32a

+ -chIFN-y/BIL21 induced by IPTG reacted with pAb against chIFN-y
13.The extracts of pET32a  + -chIFN-y/BL21 induced by IPTG reacted
with anti-His mAb.
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Fig.5 Inhibition effect of rchIFN-Y in MDCK cells. A MDCK cells control B After infection with VSV

one CPE was observed in MDCK cells which had been previously treated with rchIFN-y C Obvious CPE of VSV in MDCK cells.
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Soluble expression of chicken interferon-y and antiviral activity of purified

expression product

Jing Qi'*  Yijun Du’* Xiaoling Zhu' Beixia Hu' Shouli Sun' Xiumei Zhang' Yuqing Liu'*

nstitute of Animal and Veterinary Medicine Shandong Academy of Agricultural Sciences Shandong Key Laboratory of Animal
Disease Control and Breeding Jinan 250100 China

2Department of Pathobiology University of Illinois at Urbana-Champaign 2001 South Lincoln Ave Urbana 1L 61802 USA

Abstract Objective We cloned and expressed chicken interferon-gamma gene chIFN-y  and detected the bioactivity of
chIFN-v expressed in Escherichia coli E. coli . Methods The chIFN-Y mature protein gene was amplified by RT-PCR from
spleen lymphocytes of chicken which were stimulated with concanavalin A ConA  and then cloned into the prokaryotic
expression vector pET-32a 4+ . Recombinant expression plasmid of pET-32a  + -chIFN-y was constructed and then
transformed into the competent E. coli BI21 DE3 cells for expression with IPTG induction. Purified soluble rchIFN-Y proteins
were obtained by Ni-NTA His Bind Resin affinity chromatography and identified by SDS-PAGE gel and Western blot assay. The
antiviral activity was detected by MDCK-VSV system. Results A 456 bp ¢cDNA encoding chIFN-Y mature protein gene was
cloned and successfully expressed in E. coli with approximate molecular weight of 31.0 kDa which could be recognized by anti-
His mAb and rabbit polyclonal antibody against chIFN-y. The recombinant chIFN-Y proteins were expressed to form inclusion
bodies with a portion of soluble protein. The soluble rchIFN-Y proteins were purified by Ni-NTA column under a native condition
with the yield of 3.0 mg/L. The purified recombinant chIFN-y rchIFN-y proteins by 1:32 dilution could resist 100 TCID50
VSV virus attack. Conclusion The purified rchIFN-Y proteins by Ni-NTA column under a native condition had better antiviral
activity which will establish a basis for further developing new type antiviral interferon praeparatum.
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