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Abstract: [ Objective] Anti-VP7 protein synthetic peptide antibody of grass carp reovirus (GCRV) genotype I was
prepare and its specificity was identified to provide reference for the research on the interaction of VP7 capsid protein be-
tween GCRV genetype I and the host, and development of genetic engineering vaccine. [Method] GCRV GZ1208 was
used as the template to conduct RT-PCR amplification. Online bioinformatics software was used to predict the function of
the B cell epitopes of VP7 protein. The polypeptide sequences of amino acid located at 26-39 positions of VP7 protein
were selected and synthesized artificially. The New Zealand white rabbits were immunized with the polypeptide of VP7
coupling linked with keyhole limpet hemocyanin carrier protein, and the synthetic peptide antibody against VP7 protein
was obtained. Then, Western blotting and indirect immunofluorescence assays were used to test the specific identifiction
af anti-VP7 synthetic peptide antibody to GCRV genotype 1. [Result] The amino acid sequences of VP7 was highly con-
served in genotype I GCRV, and the titer of synthetic peptide antibody was as high as 1:256000. The results of Western
blotting indicated that the fusion protein VP7 showed a single specific band at about 55 kD, while GZ1208 strain and
JX0901 strain showed corresponding specific bands at about 30 kD, which was consistent with the expected results. The
results of indirect immunofluorescence assays indicated that VP7 protein synthetic peptide antibody could specifically
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identify the grass carp’s brain cells(GCB) infected with genetype I GCRV, and the specific green fluorescence appeared
in the infected cells. While there was no specific green fluorescence appeared in the cells infected with other genotypes
GCRV and in normal cells. [Conclusion] The synthetic peptide antibody against VP7 protein is successfully prepared,
which can specifically recognize GCRV genotype I but cannot recognize other genotype strains. The present study can be
applied in clinical diagnosis of grass carp hemorrhagic disease as well as pathogenic research of GCRV genotype 1.

Key words: grass carp reovirus(GCRV) ; genotype I; VP7 protein; prokaryotic expression; synthetic peptide anti-
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i 4 R D G545 1 S, 20 144F 3k [ B 40 55 5 7
H15506.9977t,20154E576.6277t, 20164F589.88 77 t,
HEZAE Lk ¥R R EIROK i i . #fh
TE A2 FK40 Z A [E Z A i X 44 53 1ii (Dong et al.,
2012) AHBEZ 1M A i 35 H M &, Jo =2 i 1
U BH A TR 7 B 9 fER R % ) (Brudeseth et
al.,2013) . A I 3 2 AR fig PO 5
(Grass carp reovirus, GCRV) 5|2 , 2 F& [E 43 25 4 5
B 5H— /K 4= 7575 ( Zhang et al.,2008) , HiZim#E 2L
95 J15 ALY (Lu et al.,2011) ,— HBYyn] S5
T KB, W S AT . B, g
GCRV 19 Z0 HLEE e FLBR G HE A 5, X6 £ 5 £
FEBE M AR & e B R L (AT AR it R ]
GCRV 25T KA W 7 90005 2 52 1 F1 A s AL 4G
FHi 5 (He et al.,2011) , HIEF ALy 114> BU#ERNA
B (S1~S11) AL A, ToHE B, 5220 1 44 Y BCIR AB0RE
(Ye et al.,2012)., HAil, B 4EGCRVIFH 40245
BRR, f145854 861,873 .875.876.,9014 .991.V ., H-
962 .ZV-8802.854 .HZ08.JX09-01 .JX09-02 .GD108
104,106,109 . Hunan1307 F1GZ1208 %5 43 & bk , H A
[F] 73 B R E B A0 s A8 (75 ) BE PR 2 T AR
(R 21y 1 FURRAIE 45 5 THIAT-AE B I 22 5% (Wang et al.,
2012;Ye et al.,2012;Fan et al.,2013) . H34fE LK 2H
255, GCRV A 43 Jy 35 5L K #Y (Wang et al.,2012) ,
Hrf1873 (HZ08 . 10453 E5 4% 53 51 A JE R T TR 1)
TR (A5 ,2017) o ARSI B GCRV B
A0 5 5| FRE IR AN 52 4 AR [R], X6 1A 1 S0 R A
A AEWAAH R CRBOR 45, 2018) , Horr, JEITAY
GCRV Y S1075 Be 4 i 2 11 5 41 K 55 15 £ W Ji7g I
7 (Coho salmon reovirus, SCSV ) FI &2l i iz 910
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KL, LA L 5h 4 1E W 9105 2 (Mammalian
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YRR, B AR R (%) e 2548 AR AL A i 7K SR 1A
MG, H TN GCRV A S 1075 B & K 4 i — Fi 71
K564 H (Liu et al.,2016) . Chen%(2013) fF5THIE
S, GCRV &% TR 544 & U4 R AR 254 2 1, v
VPTHAA B PUEM: . M5 855 (2010) LLVP75E
K] Shy 8L 56 R g g o 2 2 K TR, I D e G 2 LR
YA, SCEE T B A IE s Luo % (2015) BT i Al
RIS ZE BAIES:, VPTEGCRV I EE R LA, H
W GCRVAE I H AL T 2B 0k, R R R
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g AT, BUR B E XS e 4 A R (1
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BEHLR, AT AP A 2, FLAS B £ re BEpT Ay
i [ AR YA S JGCRV GZ12088k43 55 E TN
BEFIE I R A, HES107 Be 4909 bp, B4
831 bp Y T Bl HE (ORF) , 4w % VP74 7 4 1
(SrFHE2930 kD), fH 24K WA X VPTEE 16 BUIK
il 28 B 1 AF 5% A [ 400 R 1) DG B ) A ] DA
GCRV GZ1208%k A5 A i 47 RT-PCRY 34 , iz I 7E
2R W B BT R X VPTER 1 BN R 57 A 7
IREW , e B0 T VPTHEE 1155 26~390 Z LR I £
FRFESEA T N T A B, 5 4L 25 3R AR 28 A
WG J5 BR8P =2 S LAARAR VPTH A IR BT
SR J5 2K FH Western blotting 1 [H] 422 653 7€ 61 56 381
A R B TR GCRV (9 B SR B RE T, R
JE S VPTINK 7 HR R SE I R GCRVY # 5 1
3= 8] 9 FH EAE FH B AR ) 2 ) TR AR S
W

1 #R5ERE
1.1 g4

T Af ik 40 it (GCB) &2 GCRV GZ1208%k . JX09-
01%k .Hunan1307#% .HZO8KK & YLtk I8 B PR AL 75
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FER A 17 2 E Gibeos F ; Trizol Reagentlld] ] 32 ]
Invitrogen’s F ; 2 % #1857 & H TOYOBO/A 7] 5
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A TR IO & AR D7) 85 0 F OMEGA
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1.2 SI0EE¥ g
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4t 751 (KU240083.1) 3315141 (5'-CCGGAA
TTCATGCCACTTCACATGATTCCGCAA-3"F15'-AC
GCTCGAGATCGGATGGCTCCACATGGCAAG-3"),
T R £ 35 43 43 51 N EcoR TR Xho THE Y157 15 5 LA
GCRV GZ1208 4k GCB 4 i , iz JH Trizol 2 B
Y fERNA, RT-PCRY™ 34 H 19 F Bt I A& % 25.00
uL: dNTPs 4.00 pL, GZ1208 ¥k cDNA R #72.00 pL,
RS 4 450.50 uL, 10xPCR Buffer 2.50 L,
LA Tag DNAR A §0.25 uL,ddH.O 15.25 pL, §34
FEF 195 CHIAETE4 min; 94 °C 35 5,65 C 35 s,
72 °C 1 min, #1735 MR ;72 CLEMF8 min, i
SRR Al by =4
1.3 EYEEESH

ST0FE PR F 45 SR AENCBI [ 4 TBLAST /M Hr
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% F o e W E R A BR A F A IR, 541
FLM 5 B A AR R A KLHAB I 5 G e B 6 22 % .
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K HIpH 7.4 8RR R £5 22 IR R B VP T EE 1 A Al
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1:32000. 1:64000.1: 128000 1: 25600011 : 512000

BAEE A M PR L HRPARIC I EHT felgG (1: 5000
B 100.00 uL, HAVEBE S liMahajan®: (2015) |
YuZ(2015) K EFEEE(2015) . AndreollaZs (2018) )
T TR
1.6 FixFHEHE

PHOPATIS 105 A H 1) i B 5 Rz R 4k
pET-32a(+) 47 XUHEGFYI , B V) =W fE16 C T i 42
10~12 h, # 1K & : T4 Ligase 0.50 pL, T4 Ligase
Buffer 2.00 pL,pET-32a(+)2.00 pL,S105:P H 1y H-
Bt5.50 pL. & WAL 2 E. coli DH5a IR
LY R R, SRR L Ok, B2 ORI AT L
PI%sE , BAPE ok 2 ) N T B U E AR A BR 2
FIHEATINY o 2SR 4 0 T P 45 2R s A
LTI K H A F ik A 44 M pET-32a-S10,
1.7 BEERFKIX

T2 F R B ARPET-32a-S1054 4L 2= E. coil BL21
(DE3) , ¥ K} 5 s S 45AE 2 IH ¥ 55 (2015) 1)
I, T ODs=0. 40 AL} 1 mmol/LIKIPTG
V558 h, SR G TE UK b X TR AR DT UE 147 68 7 I8 Al 1
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4 s 5015 s, PR250 W, BLDUEE FISRAITTEE,
DL th s > Je i o il AR 1 R TE K
1.8 FEXGHMRUCRENES4K

2% Cheng % (2016) & 7K 5% (2017) [ J7 i
HATIPTGIE R 45 LAL , & I ODg=1.2 . IPTGZ
WP 1.6 mmol/LIN , fill G 8 H R iA T i o 15
FIG AT B, R 7R I MR TR TTCE , 48R £ i B
W NHE MZ T T 4lAe , e A 2 4l fb i a5
EH . difbfn A5 A4 SDS-PAGE/MT , 2% Suwal
45(2014) 9772 FH0.3 mol/L KCHAWR AT I,
1.9 Western blotting43 #7

A3 B GCRV Y HE R T8 (GZ 1208 F1TX0901 ) |
117 (HZ08 F1Hunan1307) | I1174 (104 ) &k S KHV
ISKNV/E YL GCBA AL, B L7 dJ5 W AR GCBAH A, i
A FREGE P TR AT /K 10 min, BR5.00 pLiEf T
R TR RS X R (2015 Ik Ia ok
HIDAB & k17 i,
1.10 [EERERARIRE

¥ GCBAN ML 296 F LAk , Fral it = 529
i FLAR 2 T FL80%~90% i, 35 71 GZ1208 . 1X09-01
Hunan1307 .HZO8F1 1048k (196 55 , 123725 FIXT A,
FEFES AT e 9O (Gao et al.,2018;
Wang et al., 2018) , —$i 4 4T VPT £ 5o BE B 1A
(1: 200575 B ) , U M FITCHRIC [ 4T S IgM
(1:50f5MRE) , T8 B 2O0 AR 45 1
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281.0% B AR AR I P DK ARG T 300, 9 o) BTG
FEART 25707, TS 102 PR 47 3 7= 1y 1) R S PR S5 L T
750~1000 bp, K/NZ1850 bp ([&1) , 55 il HH 2% 5 —
B, PCRY =Wk &) M IAYHARAFRA A
T, I 25 SR 5 KU240083. T4 —3

M 1 2

1000 bp

750 bp
500 bp

100 bp

1 SI0EREBIPCRY IEHEKER

Fig.1 PCR amplification electrophoresis of S10 gene
M:DL1000 DNA Marker; 1 : JFIPEXSHE ;2 : STOFERIPCRY 14774

M: DL1000 DNA Marker; 1: Negative control; 2: PCR amplification
products of S10 gene
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FEH PR T8 5L R K 2R 8 T LA X I 55 5
B AR (E2) BoR A TEE26~39 7 i 2 KR Fr Bt
JRAREL CROKVERIEREE PR s , AT RES VPT AR 1Y)
PrIRENL, ML, BLAST HLXT A4l 5 s , VP74
P42 R 918 i I TR GCRV H i FEE AR ST
2.3 VPTERMKAEZMNENER

K HRHZELISAIE MIB PR , 2558 L
PRH AT BN 1: 2560000 , 22 KUK 5 B %) IR F
E°52.70, BIVP7E 1A BUKPLIRZL M 291 : 256000
2.4 BAHARMWEILEELER

Xt 5 2H ki pET-32a-S103E 47 EcoR TH1.Xho 1AL
Tl ) % 7, 25 1.0% 3 e B e Ji L VKA I, 2 B2 7
6000F1850 bpkh 4% 1 B — S5 M 45 (K13 5 B
FE % 2 ) M SR A YR AR AT B BT, 455 3
A H B R B TGR
2.5 BAEAMNRESHAUER

i i3 SDS-PGAE T, KA IPTGIF T K151y
il B I ZI7ESS kDAL H BEA S R Sk 457, ok
/NS THASE SR (53 kD) FEAR —F0 M IPTG S 545 5
{18 TR R F R VR A TR P e R A B IR T AR 3]
THAZE R — W R S 2w (K14) , UL VPTG 2
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Fig.2 Antigen epitope analysis of VP7 protein
Hydrophilicity : 557K 1 ; Antigenic index : P J5F5 4K ; Flexible region: Hi#A X4 ; Surface probability : 5



94 e K RIS & oF ) I8 % A VP TR & AR AR I Ak 09 ) &2 5 A

& 1 ABRHUKEEEELISARIIZE R
Table 1 Indirect ELISA results of synthetic peptide antibody

9 No.  HUMHBA% 5L Antibody dilution multiple  OD  P/N
1 1:1000 3.001 28.58
2 1:2000 2.774 26.42
3 1:4000 2.424 23.09
4 1:8000 1.873 17.84
5 1:16000 1.259 11.99
6 1:32000 0.709 6.75
7 1:64000 0.391 3.72
8 1:128000 0.309 2.93
9 1:256000 0.283 2.70
10 1:512000 0.115 1.09
11 S a3 0.105 -
M 1

10000 bp

7500 bp — pET-32a(+)

4000 bp

1000 bp

S10JEA

3 BEHAKRAPET-32a-S10M MBS EE Bk E R
Fig.3 Digestion identification electrophoresis of recombinant
plasmid pET-32a-S10

M:DL10000 DNA Marker; 1 : 820 ik pET-32a-S 10X fif U1 45 22 7~ 4
Digestion identification products of recombinant plasmid pET-32a-S10
AL IS Rl 8 H 2755 kDAL AT LB f R S
SR TR AEAL I TR A S 1 B AT B i 4kaly (]
5), UL SRR BT
2.6 Western blotting4> #r£5 5

Western blotting 7145 5 ([&16) SR, fill & & M
FEAMZITESS kDAL H B — B R e 20T T 25 84
A VKIETCR NLAT o A, GZ1208 Bk A1TX09-01
PRAE M ZITEZ0 KDA HY B I e S P45, 5 T
BERBEA—FG HABRE L TCAL ] 28 1 B, B
A R LE R e M VPTREG 8
HFEHIEIGCRV
2.7 EESERCKEER

RENESII SIS <R W I /IR NCT RS 2 ARl
JEYLSE P TAIGCRV 1 GCBA L, R YL 41 it v s By
SRS EOEIE S, MG HAL L N B GCRV I IE
TR B B 19 GCB A g Hh 24 ok S M 4k (.50
B

- 1853 -
1 M 2 3 4
——
——
-
70 kD — s
55 kD —> S -
-
-
o

B 4 EHFBHPET-32a-S10KEF=HIHISDS-PAGES T4 R
Fig4 SDS-PAGE analysis results of recombinant plasmid pET-
32a-S10 expression product
M RAR X 43 BT it AR bR I 5 1 B4 BORLIPTGI 3 36 1k Y
ULHE; 2 : HAUPORIIPTGI R I5 ™ WY _L I 3 YLK pET-32a-
S100975 523571 ;4 : pET-32a(+) 2 ARG 4354
M: Low relative molecular weight protein marker; 1: Sediment of ex-
pression product induced by recombinant plasmid IPTG;2: Supernatant
of expression product induced by recombinant plasmid IPTG; 3: Ex-
pression product of recombinant plasmid pET-32a-S10 induced by
IPTG ;4 : Expression product induced by pET-32a(+) empty carrier

1 2 M

- 70 kD

- S 55 kD

B 5 mAEBENERENEN4L/FHSDS-PAGES #
#R

Fig.5 SDS-PAGE analysis of fusion protein after affinity chro-
matography purification of Ni column

M AR 43 i AR VPR A 5 1 245 RS AR 5 2 R Ak

B SEN

M: Low relative molecular weight protein marker; 1: Fusion protein af-

ter purification;2: Total bacterial proteins without purification

3 g

AL SRR EIR K FRAE A B IR Rh , B A P
ML 500 7 t, 7 R IR K IR 2 2 1 (A 4
2015) AHAIEIK = FRIE sh) o e 22 & ) —Fp o
2 (Wu et al.,2017) . GCRV3RJE T 7K A7 95 745
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M 1 2 3 4

B 6 BEZEBVPTHIMIFFFIER Western blotting5> #7 25 R
Fig.6 Western blotting analysis of fusion protein VP7 antiserum characters
M AKX 2T B R FUARE AL 5 1 pET-32a(+) 28 AR A7 335790 52 . VPTREA 153 - 4L AIGZ 12085 5 4 - 4L IIX09-0 15 5
5:Hunan1307#k; 6: HZO8%k ; 7: 104#; 8 : ISKNV;9: KHV
M: Low relative molecular weight protein marker; 1 : Expression product induced by pET-32a(+) empty carrier;2: VP7 fusion protein;3: Purified
GZ1208 strain ;4 ; Purified JX09-01 strain;5: Hunan1307 strain; 6: HZ08 strain;7: 104 strain; 8 : ISKNV;9:KHV

-
1
3
5

2
4
6

7 AREIEEEEAVPTIME) RN E B R R IR Ie 4 R
Fig.7 Indirect immunity fluorescence test of synthetic peptide antibody ( fusion protein VP7 antiserum) characteristics
1YL GZ 1208 ¥R MGCBANN ; 2 : YL TX09-0 1 #E I GCBANM X B 5 3+ &Y« Hunan 1307/ (M GCBAN ; 4 : L HZO8HR I GCBANL 5 5 - B 104K 1)
GCBZINL 5 6 : ARG 8 Y 1E 5 GCBAN L
1:GCB cells infected by GC1208 strain;2: GCB cells control infected by JX09-01 strain;3 : GCB cells infected by Hunan1307 strain; 4 : GCB cells
infected by HZ08 strain; 5: GCB cells infected by 104 strain; 6 : Uninfected GCB cells

J& (Aquareovirus) , JE T 43 25 458 15— MRk A= 3
YrwEE, H R BT 3A 15 19534F (Tian et al.,2017);
A SRR A I DROE R SR B LA FE AL, B iE
I, 68 2% 6835 7T AL, SRR R B A 1% (Qiu et
al., 2001) . GCRV 3 [H 20 7] 43 A 114> 17 Bt XUk
RNA, B 58 978 5% (Hao et al.,2017), GCRV
WATIEME 2, T H B A 7E3F S Y (He et al.,
2017) , AFERITIRL A 32, R R 56 R o A 56 PRI T
RUFIIRR & B T OUAFFE . GCRV AN ST R

H EEIEVPSHIVPT, & L2004 = AR IE R
R ANEAR S (Liu et al.,2017) . Hr, VP7TE
GCRV/E Y15 T I 2 B L B b R 5 AT 2,
L9 1E FH (Ivanovic et al., 2007; Fang et al., 2008) ,
T HAE S5 755 1 T A0 AR B B A e 4
At AR e AR TS Y = B RS2 AR I
276 (Yan et al., 2014) , i 40 VP75 (1 A BY T
GCRV AfZ %11 (Shao et al.,2011),

H AR B I G0 8 B 4 B R B
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KIGPETE FITERE A R (A4 ,2017) , 1
A TR T2 00 7 R R AR RE TR T A AY
LN EE 2 B P B A TR Y, EE R FHGCRV Y
SR FERE T4 . BRI B O AT i i AL AR vl
AL T, E A R o Y I 2 % 5 S ) 28 B 4 2
hJEEANT o B I A 22 & T BE 5 GCRVAE
AP FERARIE OC, WEE 45 (2016) WF5E45 i, AN A
5L PR A0 B ik (8] 22 50 T Rk 7 s A AR ST PR AT
Wang 55 (2016) AFFEUESE , A [A] 5 K B GCRV7E A W)
SRRV L AEAEW] 25 S R R[] B R B GCRV A
REM B, HAS SR PERAR, A4S R, U
PTG FHRAF VPTG 8. 15 8L i 5 2 (1 284k
B AHERG , TP 22 R VPTER &
MUK HBETR L FITRIGCRY , i#E— A IE S 3 F
KAIGCRV AN FE B AR W] i 25 57

KRR s AL SRR RS R R AR
A, e S sh Y i £ 2 se BRI 5 ik
BH L BRSNS AR— o B ASSE (2010) A
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