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Abstract In recent years, grass carp hemorrhagic disease caused by Grass carp reovirus (GCRV) has caused
serious losses to the grass carp industry. In order to explore the immune protective effects of recombinant
interferon on grass carp and its mechanism, the prokaryotic expression vector PET-30a-rCilFNy of
Ctenopharyngodon idella interferon y (IFNy) was constructed and transferred into Transetta (DE3). The
recombinant protein rCilFNy inducted by IPTG and purified by nickel column chromatography. The antiviral
activity of rCilFNy in vitro was detected by cytopathic effect (CPE) observation. The protective efficacy of
rCilFNy in vivo was evaluated by challenge experiment. The results showed that the molecular weight of
rCilFNy is about 23kD, and the antiviral titer of purified rCilFNy was 2.8x10° U/ug. rCilFNy could not only
inhibit cytopathic effect induced by GCRV in wviiro, but also induced the expression of IFN-stimulated genes
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(IFN, IRF1, IRF7, Mx, PKR, STAT3 and IFNr) in liver, spleen, kidney and intestine, and significantly reduced
the mortality of C. idellus challenged with GCRV. These results indicated that the recombinant interferon IFNy

fusion protein rCilFNy was effective in protecting grass carp against GCRV infection. This study provides a

theoretical basis for the antiviral application of grass carp interferon y.
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pg/mL Kan () LB 5 # 45 , 1 37 °CHk & 35 7 1 K
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LB B 774k, T 37 °CHR % 55 7% B XA K HA(0D =
0.6~1.0); il A\ £ 9 £ 24 0.5 mmol/L [¥] IPTG, T
37 °Cifs 33Kk , TN F) (1) B[R] HORE FH 1 o e 1

75 S A]
1.7 SRR HI & . 41k X2 Western blot 531

Z3 MR TEBITEE(2021) 1 7 V505 5 3204 1) B
HEAHAT @A L E . T 8 000xg %0 15
min W EERKIL T , H lysis buffer (5 mmol/L Tris-HCI,
30 mmol/L NaCl, 1 mmol/L KM, pH 7.9) 8 & B 4 ;
A BRE)S , T4 °C .12 000xg 50> 30 min; 73 51 B
IE AT UE EAT 12% 1) SDS-PAGE 73 #4411
QIAGEN /A ] f) Ni-NTA Fast Start Kit 25 [ 2li{t, &
AR AT R R4l L . A4 0.1 mol/
L PBS 2z #13%E H7 , LA Bradford 74 i€ & 2l 4L 1) rCi-
IFNy 55 [ ¥ 31 1317 Western blot #&l , £ J5 73 %%
TRAFT-80 °C.
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ANE AL T 28°CAR LR 77 6 h, Bl 5 AL N 100
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FECUGIR N 100 pg/mL ) rCiIFNy #E47 10 15 156 £ F
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i 9% 24 h, WA T OU S A M AR KB L s 1.0
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W2, LG AR 2T Ar] A0 FEL ) 41 B 28 rCAIF Ny A 37
AR B A B DL R R Mo s . T
28 °C 4k 4l 1% 77 2 K 4 rCilFNy Ab H )95 23 Jik e 21
2 i H B0 A 2955 A%, F CellTiter 96° AQueous L%
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AR FR A (R BRSE 775 1E 96 FLAR F AR AX _E 12 3% 490
nm WG R . S8 45 BN 8 E B e 45 F Y
{8, I LAXSD For o 3% F A A Rt E AT RS
AR 2 (%)=(rCiIFNy AL FE 4 1) 0D~ 75
XT HEZHL (1) OD ,o0)/(1E 55 48 B 0T HE 2 () OD 00— 955 55 X7
FRZH 1) OD,,0)x100. K SPSS 19.0 ##F F f) Dun-
can J7 iERTHE AT 22 e 2 AT

1.10 rCilFNy X & & i) & R IP

BIE TR 2 B HA (10 g 2240 BERL /> N 4 41, 1
W3O 1O R, R 30 B T
1 7E SIIG A1 300K TR 25 0.005% MS-222 [ 7K H
HEAT R AL BE o 3 AN 9 41 A 4y ) 48 1 A v
100 pL rCilFNy ¥ 3 » H o rCIilFNy {3 FH &2 7 5 A
0.5.2.0.5.0 ng/g (A=) ; B0 FEZH 73 55 100 pL
PBS;24 h 5 1% 18 Yuan 5 (2019) /) 77743347 GCRV
W, RS S AR A TS I, S5 21
d, 8 i i H B2 R BE T % (cumulative mortality rate,
CMR) K PEA rCIIFNy X B £ (1) G 2 OR3P AR, 2%
RIGH BFBET- R N 21 d AFET- RS, R
SPSS 19.0 # A4+ 1 [ Duncan J5 ¥ X #8547 % 7
BT

1.11 rCiIFNy X FHEHEERHNIFS

KXo

AIE TS E AT Z rCIlFNy X B R S
FE R (IFN-stimulated genes, ISGs) 15 5 R 1A 2,
PL2 png/g (F4R 5 ) rCIilFNy 28 I8 sy 8 5 i,
B 5 641222448 1 72 h [F M Xt BEAHL 3 4 100
uL PBS. BFAN 175 5 IR [A] i B 5 2H A0 2 o £
3R B I K, SRS LA
SORNA I S5 58 9 cDNA. 3 ] gPCR 77 %20 #r
IFNa IFNy. IRF1 (interferon regulatory factor 1).
IRF7. Mx (myxovirus resistance)s PKR (double-
stranded RNA-dependent protein kinase) fl STAT3

(signal transducers and activators of transcription 3)

ey ]

&7 P ISGs M5 5 R IAE B, UL B-actin N 55k
W HE 3ANEE 5T 4 o qPCR 77722 B SR
(Yuan et al., 2019). FJH 27 J7 v 1155 & FE RUAH X
FIA R, 4 H SPSS 19.0 At AT £ ds b 2, R H 7
225 ML (ANOVA)HEAT 22 57 8 35 M 70 i, P<<0.05
NEREZE,P<0.01 NEZWEE.

2 ERESH
2.1 E|HEEIFNy (rCilFNy)RIE Sk

X} #H LR AT PCR A1, 73 2% KT 500 bp
R B, SR/ —S0(E 1A) . 0] 5 2H 383 o ki
BEATI R, P A5 B R B— 8. PA BamH 1 1
Hind T X} 20 323 FORL3EAT XU V) 48 7 , 3R1540'5
000 bp ¥ H A4 %17 S i KT 500 bp I H 2% 717 (K]
1B), 15t B E 20 SR TB BAR A R T

22 EHESIFNyHRIZS 4k

% 5 4 34K pET-30a-rCilFNy ¥ 1k K 7 +F
Transetta (DE3), %% 1.0 mmol/L IPTG 5 3 & ik 3k 18
20 2 H rCilFNy. X RIA )3k 1T SDS-PAGE fi
I, 5o 5 T /N (23 kD)FWI & ) 44 58 4% (B
2A JKIE 2); RIE A AR PG IS AR LS

Ml 1 M2 2
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Figure 1 PCR (A) and enzyme digestion identification (B)
of the recombinant plasmid pET-30a-rCilFNvy

M1: DL2000 DNA Marker; 1: 5 21 & i) PCR 3™ 14 7= 4, M2:
DL15000 DNA Marker; 2: pET-30a-rCilFNy [ BamH 1 F1
Hind N G 17 4)

M1:DL2000 DNA Marker; 1: PCR products from recombinant
bacteria; M2: DL2000 DNA Marker; 2: Digestion products
from pET-30a-rCilFNy by BamH I and HindIll
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130 180
97-3 130
55 95
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34 43 s
26 N - 34 . —
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17 . 17 —

B2 rCilFNyiFSRIA AU RERE

Figure 2 Induced expression, purification and identification of rCiIFNvy

A. SDS-PAGE. B.Western blote M: % [1/fi /> - hrifk ; 1 f14:pET30a 25 #i£ ; 2 : pET-30a-rCilFNy; 3 1 5: 44k (1) rCilFNy
A. SDS-PAGE. B. Western blot. M: Protein marker; 1 and 4: Empty vector pET30a; 2: pET-30a-rCilFNy;3 and 5: Purified rCi-
IFNy
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Figure 3 Effect of rCilFNvy on antiviral activity in CO cells determined by MTS method
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Figure 4 Cumulative mortality rate (CMR) of grass carp immunized with rCilFNvy against GCRY infection
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Figure 5 Effects of rCilFNy immunization with different time on the expression of 7 interferon (IFN)—stimulated genes
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Figure 5 Effects of rCilFNy immunization with different time on the expression of 7 interferon (IFN)—stimulated genes

in different tissues of grass carp
Reference gene: B-actin; n=3; *: P<<0.05;**: P<<0.01
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