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ISGs)fetm B T 8951 . 4R EF, KRARFAH CHO BF @IeE L 2 AR H & T sy
tPoIFN-y, % rPolFN-y *f 28 &1, VSV/PK-15 A 4ute | & MM A 5.59x107 U/mg; sk,
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cells and its antiviral activity
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Abstract: The aim of this study was to produce recombinant porcine interferon gamma (rPolFN-y)
by Chinese hamster ovarian (CHO) cells expression system and to analyze its antiviral activity.
Firstly, we constructed the recombinant eukaryotic expression plasmid pcDNA3.1-PolFN-y and
transfected into suspension cultured CHO cells for secretory expression of rPolFN-y. The rPolFN-y
was purified by affinity chromatography and identified with SDS-PAGE and Western blotting.
Subsequently, the cytotoxicity of rPoIFN-y was analyzed by CCK-8 test, and the antiviral activity of
rPolFN-y was evaluated using standard procedures in VSV/PK-15 (virus/cell) test system. Finally
the anti-Seneca virus A (SVA) of rPolFN-y activity and the induction of interferon-stimulated genes
(ISGs) and cytokines were also analyzed. The results showed that rPolFN-y could successfully
expressed in the supernatant of CHO cells. CCK-8 assays indicated that rPolFN-y did not show
cytotoxicity on IBRS-2 cells. The biological activity of rPolFN-y was 5.59x10" U/mg in
VSV/PK-15 system. Moreover, rPolFN-y could induced the expression of ISGs and cytokines, and
significantly inhibited the replication of SVA. In conclusion, the high activity of rPolFN-y was
successfully prepared by CHO cells expression system, which showed strong antiviral activity on
SVA. This study may facilitate the investigation of rPoIlFN-y function and the development of novel
genetically engineered antiviral drugs.

Keywords: porcine interferon y; Seneca virus A; Chinese hamster ovarian (CHO) cells;
expression and purification of protein; antiviral activity
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AN P T RE 1Y, % TFN-y (porcine
interferon gamma, PoIFN-y)J& i 166 2 FE IR 5%
SAMWETAER, HPESICh 23 A2
iR, "I55 IFN-y b2 dn s, fEMsh 2
55 KR BN IR TFN-y, A0 143 EE
MR, 5 Fe2ih 17 kDa, H ISR MR A A [H
P~ BARE Y, PoIFN-y 5 A IFN-y %2 4 il
FFHNVEA 75%M RIEYE , 2 Ry 51 [RlEAE R
59%. IFN-y i T HA R KR hee, ©
Bz 0 T 22 R G AE DGR, LA
JEERE LB RN PR ZE Ao s
FIAT, @ B TR s i AL IFN B2
LR AL, WNEAIA IFN-a2b, %2559
TR 2B YRR TR 2 . AR PE . MR
I S, AL IFN X FIRY7 S o |
JEET Ak | ZR Gebk A Rz G 2 o A AR AP I IR
HF4 OIFN o P 2 f T PR 0B
(interferon-stimulated genes, ISGs)# ik, MK
B DNA #l RNA G, #Emmilp a2 i,
KB REAE T o M K % #T 18 (Escherichia
coli)# 1k 1) rPoIFN-y Fl rPolFN-o A] L1 AF P
¥4 95 B (African swine fever virus, ASFV)7E4l
MNP S, FESFMERA TR BRERS
PORKE & 1 (interferon induced protein with
tetratricopeptide repeats 1 gene, IFIT1)FIT4EZE 7
SESIREE A 3 (interferon-induced transmembrane
protein 3, IFITM3)% Zff ISGs J FELH A%
P42 &%) (major histocompatibility complex, MHC)
Iy FHYFEAERL rPOIFN I8 BA S WA RIS fE
4 rPoIFN-o /A Vi A7) vl LASR s e 130T , %
R R PR S A AR Y Bar, B4t
HERYE AT IFN 7 A HALR o-IFN (5 T5)
BT TFN S5 8% 12 TFN S22 30 7 300
BEIRFMERAE S, RN WA, JFg
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http://journals.im.ac.cn/cjben

A, BEAEEEAC. PSS A s M
PR, AEEME LR AE 7 | iR 204
HAE .. R A G2 F I TR
KA F AR AL IFN, DIISRAG s v Aok
RIE, M IFN B9 Tl b 28w S hl . AShif
A CHO 4fffiaRik RE i+ HAT S
15 7E Y rPolFN-y, Ff:L)ZE N % (Seneca virus
A, SVA) AR BE 2B HARS MU sE 6 M,
rPoIFN-y 1L REAIF I F8E A% e By 42 i 55 1)
RV R AL

AR

1.1 4R, SHRNEZRF

BB L A0 M (PK-15 4 M) 5 AN
(IBRS-2 #fifl), EAZFEEIK pcDNA3.1(+).
KU 1T R J5 B (vesicular stomatitis virus, VSV)
K SVA (CH/FJ/2017)¥4 f b [ £ b k2 B 24 M
BEMTEIT WOAH/E S M B 225 5050 % R
f£; ExpiCHO FiE RS XK &M H Thermo
Fisher A ; BRA# AN Hind 111, Xho I #1
T4 DNA & H NEB A#l; Trans Sa /&2
A B I e R YRR B A IRA
A); RNA $2HUAR G A DNA &ER 44k [mlic
F &M H Omega A7) ; HH Marker, His-Tag
M EPLIAR BCA EHERIH &M A
Thermo Fisher /A ®]; EZ] PolFN Xfff i I4 H
R&D systems 23 Al 5 8 & TR A2 AW B GE
Z3w); DMEM 4ifg 3% 52 580 | vpRHE R A aD)
BB AR A s G4 1T (fetal bovine serum,
FBS)I H SIGEMA /A #] ; Jieh 48 UL & A
Macherey-Nagel 23] ; S 5% skl ) & € &
PCR {7 & H TaKaRa /AH]; CCK-8 ik
WA RS REWEARERAA; it SVA
VP2 HHAZFEBESUAR . PR IFN-y S bk
Y4 p A S 5 = 1l 28 T IR AE
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1.2 FHERERNAHEFEE

H 4% PoIFN-y JE K /741 (GenBank % 5% 5
NP_999113. 1)t HAZ F R kL, 783 ik
BelSEAE 57| A5 RS, 7E 3'm5] A His
%, 4T CHO %05 F-Hift, 76 B 3% R M ity
A1 Hind T F1 Xho T VB 55, hiAE R
P ABRA A G EWEEE R B A &
LB R BOFR A4 SR 439 F Hind 11T 0 Xho 13
T3 RUBEYIT | B fIA g6 Js e Pk 4l Ak [l H i 1 B
T4 DNA 30 16 °Cl i 4, M E 4 i
Fifir 4 4 pcDNA3.1-PolFN-y, 40 Jii ki 47 il
Y155 AN e 2 5
1.3 FHERRRE. EUANETE

B B4 ik pcDNA3.1-PolFN-y 1% B i
Ko )55 Y ExpiCHO 77410, K555 Yy )5 o 2
MIEF 32 °C. 5% CO,. B 90%5%F T 4k
BIEREFE 12d )5, 4 000xg B0 10 min WCAEZH
Mok 3% B, E4T SDS-PAGE %5 . ¥R
AMMLIESE EIE A 022 pm JEAEUE, U4
PP B TR MUE AR 4k . ik BRE L 2
SDS-PAGE 71 Western blotting %%, FfH ¢
AJ TR (bicinchonininc acid, BCA)Z [ & & i 5
I B TR
1.4 rPolFN-y HYZA R Z 144N

Fie i CCK-8 17 £ ft FH UL A T4, 4%
IBRS-2 #iffifi H8 5x10° 440 g /FLEERN ] 96 fL
s S, FRHMEEA K S, A5l
[F] ¥ B2 Y rPOIFN-y #il3% IBRS-2 #iififl, 24 h )5
A CCK-8 Wi, 4 h J& FHEEHRAUK I ODyso,
THEA X 40 TG
1.5 rPolFN-y LR MM M E

BT VSV/PK-15 2G5, R A B A8 il v
(cytopathic effect inhibition, CPEI)ll%Z rPoIFN-y
FI0E T TG U o B PK-15 44 T 96 FL40
MR IR ERZSG, A 4 RriE S5 R B
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tPolFN-y, ®—WBEE 8 fLEKR, 37 °C.
5% CO, Wi =PI E 24 h 25, 3¢ Bil. L
HIA 100 TCIDs, (9 VSV, [R5 & 1F H 20 Jf ot
HE AL (NC) F1 B B YL ) BHPE X B (PC), 8
LR 24 h J5 WSS A A A8 (cytopathic effect,
CPE)& I . 2Kl Reed-Muench 1144 rPolFN-y
TS R

rPoIFN-y $T SVA BY;E TN E
¥4 tPolFN-y FIFS i ALY rPolFN-y 43 5l k4 7
10 A RS, BAMBE 8 MER, [FMf ik
B NC il PC 4, 37°C. 5% CO, ¥ =% E
24 h ZJ5 4R SVA; HM 5 24 h WEL4HE CPE
1% o K Reed-Muench #5115 rPolFN-y BYHT
SVA BTEMERA s 4k, [6 BiR T e ab PR
JF 4R SVA, #E1T CCK-8 #:i, +8A [W) i B
J& rPolFN-y X 4 Jfd () 4095 25 O 4 /E o

rPolFN-y X} SVA & &l 8y
¥ IBRS-2 4l 2= 12 FLANMIt, BFL
5x10* M4, 78 37 °C. 5% CO, B4 F T 5%
FHZE i 107°-107 3 LE 10 57 B Y rPolFN-y
TALFRANAE, 43-513F 100 TCIDs, () SVA, 1K ff
1 h G5B, AR IR, 78 37 °C,
5% CO, B FiAf 1557 24 h, [AIXE NC F1 PC
Mo Wk BN, #4T TCIDsy E 43 Hr
rPoIFN-y Ab P X 9% B 7 & B9 52 1 ; Western
blotting 43 #fr rPoIFN-y ZbBEX} SVA VP2 1%
RACERIEEN s 54h, $RBURTE RNA, #7500
D 1 B A WA 2V (real-time  fluorescence
quantitative polymerase chain reaction, RT-qPCR);
W58 RNA 7KF-, RT-gPCR SUWAA R : AT
20 pL, f345 10 pmol/L ) F R 51 9 Mo Sehn
ICHRER4$ 0.4 uL, 2xOne Step RT-PCR Buffer 111
10 pL, TaKaRa Ex Taq HS (5 U/uL) 0.4 pL,
PrimeScript RT Enzyme Mix II 0.4 uL, 90 ng [
RNA 2 uL., RNase Free dH,0 5.6 pL, S A&

B<: cjb@im.ac.cn



4788 ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech

9: 42°C 5min, 95°C 1055 95°C5s, 60°C20s,
40 MEH, Hrp RT-qPCR 15 | ¥ FIEEF 751
H. EUF59 5-ACTGGGTTTTACAAACCTGT
GA-3', Fi#51% 5'-GCGAGTCCTGCCACGG
A-3', BHARCIRER 5'-FAM-TCCTTTGCACG
CCGTGGGAC-TAMRA-3', 54N 107 Fi B i
rPOIFN-y T4 FRAN L5 R 5, 430l A e e
J5 8-48 h WxHANfF i ; H RT-qPCR Al
Western blotting 38T 7E A~ [E] B[] X35 7 RNA &
il AN (1 R, RT-qPCR 2 1A £ 1 4%
PR g
1.8 rPolFN-y iFS40A8 ISGs FAZH AR E F
7Y ZE

¥ IBRS-2 444 18 5x10° 4 i/mL 4 A
35 cm 4UMIEE SR, FRANEKBREIS, 107
Fii B2 1) rPolFN-y AL AN 24 h, K4 IFN Ab
B A0 M AE A B PR X BE(NC) o i ECAN
RNA, J#%5% ¢cDNA, it RT-qPCR ¥l 1ISGs
FIVZH L R A A R Gk 7K. RT-qPCR 514 I
=1, Hhias1yyi2=% A SCk[13].
1.9 HFEFHITFSH

i A %540 38 3k GraphPad Prism 8 3K E A,
IR B4 18 i GraphPad Prism 8 #K {4 Fp il X A£
an t G B B AL PR 2R Jy 2243 1T (one-way analysis of
variance, one-way ANOVA)ITH, Frfg S5 5P
hx+s(n>3), P<0.01 gl A BEMER, &
MZE R EA G2 L

2 HZRE5OM

21 HPRERWNHETE

W4 5 40 JF ki pcDNA3.1-PolFN-y ] Hind 1II
1 Xho T AT EFVISEAE , 1% 3R EE I FL
KJEMEERNZ) 5 300 bp £ 730 bp AY 2 45 DNA
S, BN SHUAFRR A (B 1) FEEW 7
g R, HBEEHEFSE AL
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F1 KRB

Table 1 The primers used in this study

Primer name Primer sequence (5'—3')

PKR-F ATTGCGAGAAGGTAGAGCGT
PKR-R TTCCATTTGGATGAAAAGGCACC
IFIT1-F CTGACTCACAGCAACCATG
IFIT1-R CTTTCAGGTGTTTCACATAGG
BST2-F GTACACCGTTTGCAACCAGAC
BST2-R CTGTTGTTCTCCTGAACGCC
IFITM3-F GTCGTCTGGTCCCTGTTCAAC
IFITM3-R GAGTAGGCGAAAGCCACGAA
MHC-I-F GGCTCCAGAAATACCTGCAGAT
MHC-I-R TCTCCACCAGCTCCATGTCTTG
MHC-II-F ACCACAACCTCCTGGTCTGCTCT
MHC-II-R CTCTCCACTCTGAGGAACCGTT
GBPI-F GAAGGGTGACAACCAGAACGAC
GBP1-R AGGTTCCGACTTTGCCCTGATT
IL-8-F TTCCTGCTTTCTGCAGCTCTCT
IL-8-R GGGTGGAAAGGGTGTGGAATG
IFN-B-F AGTTGCCTGGGACTCCTCAA
IFN-B-R CCTCAGGGACCTCAAAGTTCAT
Viperin-F GGACACTGGTACCTGTCACCTT
Viperin-R TGAAGTGGTAATTGACGCTAGT
IRF1-F GCAACAGATGAGGACGAG
IRF1-R GCTTTCAACTTCTGGCTC
NF-kB-F TCCAACACCGCATAAACC
NF-kB-R TAAAGCTCACCCGCAACG

IL10-F GCCTTGTCAGAGATGATCCAGTT
IL10-R TTCTCCCCCAGGGAGTTCAC
TNF-a-F GGCTGCCTTGGTTCAGATGT
TNF-a-R CAGGTGGGAGCAACCTACAGTT
ISG15-F GACTGCATGATGGCATCGGA
ISG15-R TGCACCATCAACAGGACCAT
CXCL10-F TGCCCACATGTTGAGATCAT
CXCLI10-R CGGCCCATCCTTATCAGTAG
OASL-F TCCCTGGGAAGAATGTGCAG
OASL-R CCCTGGCAAGAGCATAGTGT
MxI1-F TACGACATCGAATACCAGATCAA
Mx1-R ATGGTCCTGTCTCCTTCGG
B-actin-F GACCTGACCGACTACCTCAT
B-actin-R CGTAGAGGTCCTTCCTGATGT

2.2 rPolFN-y BI3Ri&. WL FAKE

W BB e B 20 J5R. pcDNA3.1-PolFN-y )
Y %5, PEFT SDS-PAGE %78, 45 IR,
£ 27 kDa e AT WAL BRI 14500, KNS



IR 2/0H0 AREATARTRE Y RERBSEL

5300 bp

730 bp

El1 EARERAMEBYILEE

Figure 1 Identification of the recombinant expressing
plasmid by double enzyme digestion. M: DL5000
DNA marker; 1: Enzyme digestion products of
pcDNA 3.1-PolFN-y.

S AR (E 2A), RIAEA LSS5 L
FE, S R M)ZMr i 4ifl rPolFN-y, ¥
JBiAE b 28 SDS-PAGE %87 , 7F 27 kDa i & A L
FESPEE AT (B 2B). 439l ff ] PoIFN-y Bt
{RFIPL His-tag HLIR D HT4E1L 1Y rPolFN-y, £
27 kDa i # A M RIFE 4500, JFHR
NGNS EARF (] 2C).

B 2 rPolFN-y BRIk, @ik LE

2.3 rPolFN-y X 4R BG4 9 47

TR FE Y rPoIFN-y AbBE IBRS-2 4 it %t
RIS TR Es R oK, 5RZ4T rPolFN-y
AR IR B AN AR B, SR EE rPolFN-y Ab3E
IBRS-2 ZJif1 24 h J& , HMLARXITE S0 2% 57
WA 5% 41 45 1 rPolFN-y XiJ 40 i A7 7E ]
AIEEEAE (8 3).
2.4 rPoIFN-y i& 145

M ¥& Reed-Muench ¥ it B 45 %, H
VSV/PK-15 Z Gkl rPolFN-y (115 M3k A vl ik
5.59x10" U/mg.
2.5 rPolFN-y 3 SVA ByinfmEiE

CCK-8 #5485 S s , A #F 5% il £ /Y
rPoIFN-y Fi B & 10°* %} SVA Jg4 IBRS-2 40 /ifs
HAT PR R A (B 4), BB T2 04 3 nnox
20 B %) B s BE DR AP T W 08055 IR i Ak
rPolFN-y-RD X F& fify 72 G A7 B X SVA A JEk e
B VERMT 50% (F 4). % Reed-Muench
P AL R, A5 45 1Y tPolFN-y $L SVA 1Y
TR M 6.87x10° U/mg.

G
kDa M 1 M

2

70 >
55
45

3 o
35

.-—27 kDa
25—
Anti-IFNy Anti-His

Figure 2 Analysis of the expression, purification and identification of rPoIFN-y. A: SDS-PAGE analysis of
rPolFN-y expression in CHO cells. M: Protein marker; 1: Blank control; 2: Transfection with pcDNA3.1
vector plasmid; 3: Transfection of pcDNA3.1-PolFN-y. B: SDS-PAGE analysis of rPolFN-y purification. M:
Protein marker; 1: Cell supernatant after filtration; 2: Flow sample; 3: Elution sample. C: Western blotting
analysis of rPolFN-y. M: Protein marker; 1: Anti-PoIFN-y antibody; 2: Anti-His-tag antibody.
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Figure 3 Cell viability after different concentrations
of rPolFN-y treated IBRS-2 cells.

. 150r mm PolFN-y
S
b 3 rPolFN-y-RD
m ns )
a9 — — sk
O 100 F =
£
S
& #kk
g 50t o
3 TR
2 — ns
&
0

NC 1072 107
Dilution of rPolFN-y (50 ng/uL)

10 107 10 107 PC

4 rPolFN-y ¥t SVA MiimEIER

Figure 4 Antiviral activity of rPolFN-y against
SVA. NC: Negative control of uninfected cells; PC:
Virus infected cells of positive control. **: P<(0.01;
**%: P<0.001; ns: No significant difference.

2.6 rPoIFN-y BZEHH SVA #Y &

FH 107210 F R 2 1Y rPolFN-y 4 B 41 it J5
R SVA KB WHEAE, WifE 107°-107"F
BERERT, dnf B0 R CPE, H.41 s A8 &
JEWES rPolFN-y M B A% £ iy 3% fin iy fn & (45
KEH). WEEHENELSEREH, 5 PC 4HM
Fo, 1072-10° # R EE rPolFN-y A FRARAES , ik
BRI 48 B BRI (8] 5A); RT-qPCR 45 L iR,
5 PC 4HAHH, rPolFN-y [ 10°—10° & B JE kb
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FRAAE , 7 RNA KP4 2 il (&1 5B); &
1 ZE AN 25 B 107210 Fi B2 1Y rPoIFN-y
b A AR 34 A T SVA /Y VP2 IR
(1 50).

A 10 -
oy
2 8 =
> *
a T
Y o6t ok kk
= -
=N
S sk
= 4}
5 sk
£ = dkkdkok
=1
R
=
0 - = = - = )
PC 10°¢ 10° 10* 10% 1072
Dilution of PolFN-y (460 ng/uL)
B
E 3><107 - L
E ax107f
=
> 1x107F |_:E|
o " *%
S 6x10° -
= .
=4 4X101 L seskesk s
:2 2x10° Hokokk kA Kk :’ﬂ*.
-

NC 102 107 10* 10° 10° 107 10* PC
Dilution of PolFN-y (460 ng/uL)

(9!

NC 102 10° 10% 10° PC

VP2 -_— !

B-aclin| o — — — —

5 AEFIEH rPolFN-y %t SVA & #8981
Figure 5 Antiviral activity of rPolFN-y in different
concentration against replication of SVA. A:
Antiviral activity of rPolFN-y against viral titer of
SVA. B: Antiviral activity of rPolFN-y against RNA
replication of SVA. C: Antiviral activity of
rPolFN-y against VP2 protein expression of SVA.
NC: Negative control of uninfected cells, PC: Virus
infected cells of positive control. *: P<0.05; **:
P<0.01; ****: P<0.000 1; ns: No significant
statistically difference.
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4N, 7E rPolFN-y 4b¥ IBRS-2 i ifl J5 %
Pl SVA, B 5 AN [R] B[] 5 1995 5 RNA ZKEKar

17 AP ISGs AN AR R F 1) 2k B B T
(1 7), FHARWEIEH £ K rPolFN-y A] A %% S

MR A ISGs FI4n 14 7= A= AT & A DT s
wVEH -

M5 R EoR (B 6A), ZIFEYLS 24 h, rPolFN-y
A0 2 £ B mRNA KE L84 TH, i
FERP T 32-48 h 5 HE mRNA /K- i 2% T %t itk
WAL, KRR PolFNy SRR S T

SVA ¥ RNA % | . Western blotting 5 1, g 7~ , RIR IS TE F I — B, 9%
FEYL IS 40 W T VP2 B IR B E M B R AIME RS RIELIA A2 TFN SE20

(8 6B). PR F o TFN S A R0 A A 240 i
2.7 rPolFN-y 5S40 ISGs FgpE F W1, EEBHBIMIE IFN 2K, #iE IFN 5%
e W, S 1SGs M I SR REVE ™,
F rPoIFN-y 4b ¥ IBRS-2 4iififd 24 h, 408 IFN-y JEMEFLsh% 11 #Y IFN pOME—Rl 5L, 7ER;

A - B

_o.g 3@183 (= EOC FN-y - ’L*‘* S SVA infectons/hrs

E 3xi0s[ mNC xrr B : 16 24 32 40 (hpi)
Eael o= PolFN-y _* -+ -+ — *+ - Mock
S 1x10°7 ) : . Q e
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Figure 6 Antiviral activity of rPolFN-y against SVA in different hours post inoculation. A: Antiviral activity
of rPolFN-y against RNA replication of SVA. NC: Negative control of uninfected cells; PC: Virus infected
cells of positive control. B: Antiviral activity of rPolFN-y against VP2 protein expression of SVA. Mock:
Uninfected cells of negative control. **: P<0.01; ***: P<0.001; ****: P<0.000 1.
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Figure 7 ISGs and cytokines expression in IBRS-2 cells induced by rPolFN-y. NC: Non-treated cells
control. *: P<0.05; **: P<0.01; ***: P<0.001; ****: P<0.000 1; ns: No significant difference.
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g A e ol A e ke A AR U, L ORR
NIE TR, 240 G i TR A RO (K1,
12402 TR g o b L= ) R S S e S R Lo I BT
BEUIRE . B AT DUIE A BT 5 4 5 40 i (antigen
presenting cells, APCs)ii & [F]J5 T 20 MdAH 5.4F
PR sR PSRRI U 52, B ITE 1 4R
(reactive oxygen species, ROS)FIVE ' & H A 44
(reactive nitrogen intermediates, RNIS)F =4,
PP A A" R, IFN-y AR LTS
T MHC 1273 7Rk R E R, JIf X
MHC 112547t HAT B s s vE Y, s
BT a0 R RE e TFN-y f5e B S e Iy
PEAUS, DRIk, TFN-y BlaA Sk S o KA i
MG 4T (1 DG R Ay 12—

SVA J&/)» RNA % #: 8} (Picornaviridae) ZE [N
90 7 & (Senecavirus) () i — A 51 101, 32 gy
W, NKE . BRSO BOERE BR, R
Wk 4-5 d. SVA XEHE RIS IS 0% 1
BN, WX A ECR i, RPN 14 H
WSIATHE . KR 4%—60% 1 B (15 I 15 5 4%
ey 1-5 a0 HHT, SVA SEHEhALT0ER
WrBL, Yang 55U URIFHI A K TERE T, HAT R AT
PRAFVEHT s Sharma 552 F B2 1] 35t 1% 2% J5 TR 0
il T SVA rSVAm Sacllyli 5 I %2 H , B55] 5 1k
BETESE TN S UEE SVA Bl A A E ;2
BRI I T SVA P12A-3C 2N 1 &
B JFOREIFAE /N B SR E ) A5 UE S 3 38 Ik
(355 T SR ™ A — i I SO . AR R
T SVA # 1 B0 5E & S — e kR, 3 B
A EDALRY SVA S 1, P, BHRlbTR &
Tl 5 DA PR HEHT SVA YL ek 84 A 5E BoR
rPoIFN-y A LLBH i 41 i) 5 %548 55 WP R 25 5 s
##(porcine reproductive and respiratory syndrome
virus, PRRSV)TEE BEA A 0], EHUREIE
J# B¢ (classical swine fever virus, CSFV)AJ4H fitd
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SRR R E LA, W, X R
FEWA RIS i FIE B, oesh, R
HEK293T ik E2-IFN-y fl &85 158 1 5%
R EE B2 25 1A Sy J5pE , 3 T DI 15 1%
5 N B PTG 1 (signal transducer and activator
of transcription 1, STAT 1) #i R 1k 2%,

POIFN-y 7E RARRZ T & FH Rk A 25
¥, IF HAEDLEE A T B B S i AR e M
Farrar 27V K AT 5 26 15 2R 4o il 45 B 40 TFN-y
BF, PR HA TGN, G X A AR T R
PEJE A BER I BN BUm B2 7E o BilE SE D TR 4
RIRJE, HhhFeik tPolFN-y JEAT G0y 1 58 1
POwR R A RO H 23538 2 . 78 H 5Pk
B P S5 PO i BB AR R B I # 3K tPOIFN-y, [H]
FXF PRRSV ., VSV B HBRGUREEEN 5 ki
P 8 BRI B 4130 55 S B 2R A B Th K 3k
rPoIFN-y, JHHALEE PK-15 4005, A IN400E
A PAHE P 1 85 92 9% B (foot and mouth disease
virus, FMDV)& 4t ; Z257 2EZ40BUH] ] AcNPV F1
PRI R IE RGN INFK K tPolFN-y, FUIKHETG
PEIRE iR, rPolFN-y REREA RLINN VSV 78
PK-15 4 F A&l Kim S0V 8 240 0
B R IE MY PolFN-a, y FIZ A/ N3 RNA B AR
J7 X5 FMDV HA B GAyE T . B AR
fl&EEAEAN L EEAEERBERR . B
BRERG . KBTI RSB RE IR E RS
RGi%, KT RENEHEALT EUML
WRIARTE A A, AR F T E 4L TFN A9l AR P
B B AT IR IR R A R . HIARIBREAR.
REEHLER L FIRE AP, B9 R, CHO %Kik
F Y54 3R W B 1 43 () 465 Fg R0 A 3% v o
RARE A, I H5 T4k s 2 # f cHO
90 M K B R G 45 T rPolFN-u6  FlI
rPoIFN-B, HAT &5 0 iE PR IEPEAN T Xt
FMDV H0 8816 12027,
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CHO EERGHI & MEL IFN MIEHEA
INTE TR B 37 . s RIS alid,
HBEABESIEES M. A5k A CHO 2
M1 2235 RS 45 1Y tPolFN-y ] VSV/PK-15 %
GeR MG SO 5.59x107 U/mg, BEET
FAIELPIRI AcNPV IR ERIB RS E
ik rPolFN-y £ VSV/PK-15 Z %% i 3% T3
2x10* TU/mL ; J7 @75 % P8I P EE [ R R 55 R
4 1 % 1Y rPoIFN-y 7E VSV/MDBK % 45 1 1% 14
R 450-540 U/mL; Bk 375 fe 25 B0V A S 4
T % S 5 2R pLXSN 3K Y rPolFN-y F] [
VSV/MDBK R G il 48 h M9 & 0
1200 TU/10° cells. ABFFEHE—25047 T rPoIFN-y
X SVA MIHUR#EA, 4558 B/R1Z% rPolFN-y
X SVA HIJREENE . FHEE RNA JK-F-Fp 85 4
HRR A B E N ISIER, X RIARPTEH
£ 11 rPolFN-y 7EAR SN ELAG ARG M HUe 2 16 1k o

IFN-y 3K 77 Wi 5o e 8 A5 5 5 i %, ol
P 1SGs FAH M H 19 5% 5%, AR ARG i 2 Fh
LA BEL s 2 42 1 D B O HTR SR RE AN AR 1, Ok
IR SRR ORI N RSV IR || ) N {2/ 370
A2 IFN-y ifi 1 FAS-FASL 1 BIM /- S/,
FH STAT1 15538 5 S AR T 5 4 24k T ik
£ 41 ifd (cytotoxic T lymphocyte, CTL)Jz i ¥,
M, AR50 T AL 25 7Y rPOIFN-y
XF 2B ISGs FHAH L 735 AR L 45 SR s
rPolFN-y &M T HZH A CXC B FHiA 10
(CXC chemokine ligand-10, CXCL10)%% 17 #f
ISGs FIAML A /= A, X i — DR A5
il %5 1) rtPolFN-y HATH R i A s, e
RS N WERe A5 5 Sl i, DT 0 s
FE NI SVA B HEHUREE .

4 Zib
ABFGLE VORI CHO AMIAe 5 R 5 R
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#1451 rPolFN-y, i% rPolFN-y i] D117 515 41
Ml 1SGs S AuML R F 19774, FFXF SVA k¥R
FYORFER, AMRas R hit—2 R E
20 PoIFN 25 A= Wyl 37 S AH St i 25 e 2 il 71l 42
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