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Expression of porcine interferon-y and its safe antiviral assay
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Abstract: In order to ensure the biosafty of the IFN-y antiviral activity assay, we used a replication-deficient VSV carrying GFP
as an interferon sensitive indicator virus (VSVAG*G). The antiviral activities of porcine IFN-y expressed in Escherichia coli and in
baculovirus on MDBK cells were assessed. The results showed that the antiviral activity of porcine IFN-y expressed in baculovirus
could reach 10° IU/mL, while the porcine IFN-y expressed in E. coli showed some antiviral activity (32 IU/mL) after refolding. The
results of the VSVAG*G-based antiviral assay were almost identical to that of the VSV*GFP-based assay, suggesting it is highly
feasible to use VSVAG*G as a substitute for VSV*GFP, making assays for [FN-y antiviral activity safer and more accurate.
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B pVSV-G. SO 4iififd . MDBK 4 Jifd 14 1 A< 52 56 %
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K5 & LAY PoIFN-y 3£ K 28 BamH 1 Fil Hind 1T R
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A B, PolFN-y JE[A [l BEAE SR 15 His pRasfill G o %
SEIEE 4L BL21, [l IPTG i S, #4T SDS-PAGE
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FHYER) rBacmidPolFN-y 4% Sf9 4ffifl, #RA5nyELA
FFRIHRE rBacPolFN-y I3, $2HUIE R 4 )5 A H M13
5 [P T PCR YESE P KB 55 rBacPolFN-y,
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Zx B OSCHR [19] 77 ¥ 3 A7 1) 4% 9 9% 28O0 il e
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37CHERIER, [l S A in 3 20 28 1 AL Ry X B
100 PFU/fL VSV*GFP BG4, 1 h j5#ess ks
W, 24 h 9B MBI R, DBkt Xt
HEFL 509 ff o W B BE S HO 0 PR BT (TU)
1.5 VSVAG*G BH & REMNNE

KR RIS e 4 ng Fik VSV G AR
KL pVSV-G 544 BHK21 4iifil, % Y4 /5 6 h T F
20 h J5 SIS ROK IV O R (VSVAG*G)
AT, 24 h RSN g, 3000 r/min B0
10 min LAVE BRANMRE -, T2 B4

1.6 FIF VSVAG*G I E4H PoIFN-y i &
&M

P B SCHRR T 75 5P, o MDBK 4 T
96 fLAR, FF4mManbEESS, A 10'~10° AS[EAf B
) 2H PoIFN-y (rBacPolFN-y Ji4t SO #iififg 1), L
FAG R R Ja etk . 2218 2 MY His-PolFN-y,
37°CHEMHIE R . 100 PFU/AL VSVAG*G B4l it ,
1 h 558 23R, 24 h J5 990 B M EE 45 3,
DL 658 BE R %o BR L 50 % A e s A TR 2 M 06 7 0
PEEAL (V)
1.7 MM ALEENE

M 1.6 Y I k4 B M A VSV*GEP Al
VSVAG*G XA Al Fi B2 (1 B 20 PoIFN-y HEATHUMN
TV . HILL AR 2% 5 MDBK 481l 24 h /5,
FHAHRA AN AL FE 30 min, HL 200 pL BT 96 fLi%
Hodh, #£ FLX800-Microplate Fluorescence Reader
(Bio-TEK 2y w77 ) il s BAL o A AR X 2 om B

2 &

2.1 PolFN-y A £ XIAH & P RIRIE

HI¥t His Pr2E 4T E1T Western blotting, 4553
W JFA% F 3519 His-PolFN-y % 1K/ 25 kDa,
SRS RARE . RS A His P28 JCREH
N BAYER HE, pET-30a(+) 25 24 AL T Sy B PEXT IR
FH PoIFN-y B4 Western blotting 25 5t —2511F
SHPEERGRE (B1. 2),

kDa M 1 2 3

1 41 His $R % B 313 His-PoIFN-y & [ 1#4T Western
blotting 43 #f

Fig. 1 Western blotting analysis of His-PolFN-y protein with
anti-His-tag McAb. M: PageRuler™ prestained proteinladder;
1: purified His-PoIlFN-y protein; 2: irrelevant E2 protein with
His-tag served as the positive control; 3: pET-30a vector-
transformed E. coli cells served as the negative control.
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Fig. 2 Western blotting analysis of recombinant PoIFN-y with
anti POIFN-y McAb. M: PageRuler™ prestained protein ladder;
1: His-PolFN-y protein after purification served as the positive
control; 2: Baculovirus-expressed recombinant PolFN-y protein;
3: Baculovirus-expressed recombinant E2 protein of CSFV as
the negative control.
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2.3 IFA #&0] PoIFN-y 7£ B R 4H e b B R X

539 LA rBacPolFN-y 8% ST9 4 ifd , 2 21 Jif i A%
5 90% BP R4 E &, FH 1:100 FRBE4T PolFN-y
FAHTIEAT IFA Kl , (RIS LL 1:100 F B BLAE IR B2
E BTN BAYEXT R, 455 R, $T PoIFN-y #
YUK rBacPolFN-y 24 S1O 4 fif i 7~ BHME 2 6 (5 5
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ML, 37°Citwe, &Y VSV*GFP, 24 h J5 W45 R,
ZER N, RIEL PoIFN-y 25 AN HR, 20 Hi 3
AAEARAE, 10° 5 BT LLSE 30 VSV*GFP (4
i, AN TCEA WA AR, HOES s B, 10° Al
10° fEF BRI VSV*GFP BB, 10° {35 # ¢
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B3 F IFA S ERAT IR S R S9 2R AY PoIFN-y SRIA1F R
Fig. 3 Detection of the PoIFN-y expression in Sf9 cells infected with the recombinant baculovirus rBacPolFN-y. (A) Sf9 cells
infected with rBacPolFN-y expressing PoIFN-y. (B) Sf9 cells infected with the recombinant baculovirus expressing E2 protein served

as the negative control.

A
0

B4 AFRKREZEATFRFETRIZAEL PoIFN-y {#] VSV*GFP 7£ MDBK At £ & #|
Fig. 4 Inhibition of the replication of VSV*GFP in MDBK cells with differently diluted recombinant PolFN-y expressed from
recombinant baculovirus. (A) Baculovirus-expressed recombinant PoIFN-y at different dilutions. (B) Baculovirus-expressed recombinant

E2 protein of CSFV at different dilutions.
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rPoIFN-y
VSV*GFP — —

rPolFN-y

VSVAG*G — -

+

E 5 VSV*GFP (A) 3 VSVAG*G (B) B MDBK 4 i1 =4 89 40 B fs 25
Fig. 5 Cytopathic effects (CPE) produced in MDBK cells infected with VSV*GFP (A) or VSVAG*G (B).
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Ee6 FHETFRFEREHNTREIKE PoIFN-y 3 VSVAG*G B3 MDBK £ i &4 40 /£ A

Fig. 6

Inhibition of infection of VSVAG*G in MDBK cells with differently diluted PoIFN-y expressed from recombinant

baculovirus. (A) Baculovirus-expressed recombinant PolFN-y protein of different dilutions. (B) Baculovirus-expressed recombinant

E2 protein of CSFV of different dilutions.

—— VSV*GFP
—=—VSVAG*G

Relative fluorescence units

0 = + 1 1 1 1 1
1 2 3 4 2) 6 7

Dilutions (log10)

E7 FIFAAHESENELSPIFN-y HmE A A LR
Fig. 7 Comparison of recombinant PoIFN-y antiviral activity
using the two virus systems.
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B AR e A BEAE— 2L A os 75 1Y S o AVA AT 9
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2 TR RE IR HURYRE ) o 2 LA E TR
a5 7 1O S BE 08 T AR AN AR EE S AN ] B
(] 25 H BAS ] R 45 2R, XA ) 45 SR A o 1k 2 A AR
R FZMR o ABIF 5 R 2 Tl 50 o B 5V A 418 75 s
BN TX — A8, AVA & H 0938 R B8 0
VSV . i % .0 L %% 5 B (Encephalomyocarditis
virus, EMCV). ZEMF|ZEARMIGEE (Semliki forest
virus, SFV), V8. (Sindbis virus) . []50%
7 (Mengovirus)!'"1% . Ho VSV JE5cH F K 7 2
—, EXTIRREUR, ZHRIRN, 752 R0k
RS AR K EAR T ERY, AVA B4R
MDBK . A549, WISH. HelLa., Hep2. FS4., FL.
2D9 1 1929 2 o AVA I RE 7 iA7 5 75 52 il 4 i 1 56
(Virus yield-reduction assay, VYRA)Z*24 | fuht BEH 6l
R (Plaque reduction assay, PRA)® . JEEEHEHFE
IR RNA & il e 45 , (H B i T 0% 200 s 22 410
i35 (Cytopathic effect reduction assay, CPERA),
VYRA 75 555 & B L BE W B2, AR ey 9% 07 .
1M CPERA DUJAHX {8 B, 15 48 i ] , (s FH 3 R Tz
CPERA i R FI2E40 CPE MlfEJy TFN 1545 Wi ity
i, CPE nJPYHRMEE, (H WL K5 L2 T e
Phd2z, Wik, KR4 TFN & TAE# YR H 40
Jett, (45R0%5 . MTT. MTS SUZE I 2255) Mk,
B W e S BT B A2 Ak
AN B T 2= A B se B pAR, DR RT DL 4
ELISA 6 I 22 i AR X & im0, 3OR T 2k o5 41
L, THRERAE ST LA EHA I, BRAET A, [H R

SURR AR TR R AT s, A s i e i
(T4 3 407 23 5 M B 20 e v T

] A% F ARATAGAL) El Al A7 415 FE K 1 VSV A
MBS, fE VSV i A GFP 3R 45 5 4H 9 3
VSV*GFP, A LUZE S 515 59 Ao 3 5 5 o b il i L ¢
GFP Z FI IR M Wi 15 B BB I 00, T DARZS
Sy W HEAT I BETHE, I AT U 5B RFAR I GFP
ek iy U9, 2007 45, BRAIL %5 GFP
HE4 VSV (VSV*GFP) 7E MDBK 4l [ 147 T+
PRy EEim T TR AE 96 FLAN IR IR
AR, T GFP RN 00 T I R
AR 1 20 A Y (0 25 CPE 30, ARG
GFP MUAHXT DM (RFU) KR GFP 2 A AYHH YT
i, XS AML Yk E 1AL CPE ML, P RR
CEL ONTR

VSV R AFB IR, WAE] VSV A 1R
VB, (56 BT BB I AL B, BINA = R
(0 A= W 22 A, DRIl s 140 220 P T 0 2 1Y
B AP R S 2 o R I KR S RE A 1 T E Ak
Ab B ) R B 5 | A AT A B . AR 5 R FH 3R 5k
GFP WY HIBLFE VSV (VSVAG*G) KWk
GFP 5 HIBI T4 VSV*GFP, 43 5% 5 4% B ATAR S
FEF 1K1Y PoIFN-y 7 MDBK Zii il 4T T Him ek
YiE I E . VSVAG*G 2K AMFE R IR VSV 1)
G HEPAATERE T G AR | #7 GFP J:H 1
VSV FE K4 o BT AR A I — i 2 i B T R . S B
AERVREEA L, HAZRR T % G R 0k P
Wi, PORCORRRE S, HATSMESAE G B R A RE
Ao HC TR A 20 OB B AR B, T LA s 23 7E
i EAM T HRgiEAT AR E T R, B
W avke; FRH TN REEARHEIT R, Bh
T s A, AW 58 o R T A2 B B #
VSVAG*G il 5E T 2H PoIFN-y (X305 B 1% P A I 2%
RESFAE R A RN VSVGFP BT BE G Ik
K25 R 58 54, R F & il e i 20 75 00 1 7
ARG T 2 3 G ) 275 SR i ST 1) ) 5 2458 TG A 28 1 [
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