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Green SuperMix 10 pL, PCR (10 umol/L)
0.5 uL, 2 uL, ddH,O 7 uL PCR
95 °C 10 min; 95 °C 30s, 58 °C 20 s,
72 °C 30s, 40
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Xho , 1 050
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1.8.1
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,37°C 4h,15°C
16 h, , 8 000 r/min 10 min
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1.8.2 Western blot
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, SDS-PAGE
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P/N<2.1 (P TAS-ELISA 35d s 0.2 mL 28 °C
oD , N , 15d >
oD ) )
(%)=1- x100% . (1)
R 1:50, 1100, 1: 200, 2
1:400,1:600,1:800,1:1200 R
GCRV 2.1 GCRV
, CIK GCRV-ZV8909
1.10 GCRV-HZ13 |
1.6 , 0.2 mL/ 1, GCRV-HZ13 s
30 , PBS , GCRV-ZV8909
GCRV s ) )
JX2008, 10"° LDs¢/mL, ,  GCRV- GCRV-873
10°° TCIDs/mL, ,
1 GCRV (400%)
Fig.1 Fluorescent microscopic observation of the CPE of GCRV cultured with the cells (400x%)
T a. ( CIK ); b. GCRV-HZ13 CIK ; ¢. GCRV-ZV8909 CIK ; d. GCRV-873 CIK
2.2 GCRV  AQ-PCR 2.3 GCRV
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1x10%~1x10* copies/uL 7 1.3 AQ-PCR 1.4
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GCRV GCRV-HZ13 2.0x10°
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1.5%10°
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copies/mL, mL 0.75 pL BL21 (DE3) IPTG ,
GCRV-ZV8909  999.25 uL. GCRV-HZ13, 20 °C ;37°C 4 h, ,
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66.2 66.2 |
N 840 bp 45.0
45.0
1 050 bp, , 2 350 <omEg < BK0ES
250l 25.0
L 18.4 18.4
14.4 14.4
4 GCRV-S10 SDS-PAGE
840 bp — 1000 bp Fig.4 Analysis results of the expression of PET-S10 by
P — 500 bp 1 000 bp — —1 050 bp SDS-PAGE
: M: marker; 1: ;2:20°C ;3:20°C ;
500 bp —
4:37°C ;5:37°C : GCRV- ; : GCRV-
2.6.2
2 GCRV S10 PCR SDS ’PAGE W ’ . S
Fig.2 PCR amplification of S10 gene of genotype and i ) estern blot ’
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SDS-PAGE, R
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80%
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GCRV « 7, 8,
kDa M 1 kDa M 1
5369 bp — 180
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100 -
75 e
60 [
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35 -
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25 .
15
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Fig.3 Restriction of recombinant plasmid PET-S10
: M: marker; 1: ; : GCRV- : GCRV-
5 GCRV- SDS-PAGE  Western blotting
2.6 GCRYV S10

2.6.1

Fig.5 Analysis results of the purified protein of GCRV- by
SDS-PAGE and the Western blotting
: M: prestained marker; 1:
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Fig.6  Analysis results of the purified protein of GCRV- by
SDS-PAGE and the Western blotting
: M: prestained marker; 1:
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Fig.7 The serum antibody levels of anti-GCRV-  on different

times post intraperitoneal injection of vaccine
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Fig.8 The serum antibody levels of anti-GCRV-  on different

times post intraperitoneal injection of vaccine
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EVALUATION OF HUMORAL IMMUNE EFFICACY AND PROTECTION RATE OF
BIVALENT CELL INACTIVATED VACCINE AGAINST GRASS CARP
HEMORRHAGIC DISEASE

HAO Gui-Jie', LIN Feng', HUANG Ai-Xia', YE Ting’, YAO Jia-Yun', PAN Xiao-Yi',
YUAN Xue-Mei!, XU Lei', HU Jin-Chun®, SHEN Jin-Yu'

(1. Key Laboratory of Healthy Freshwater Fisheries Aquaculture, Ministry of Agriculture and Rural Affairs, Key Laboratory of Fish
Health and Nutrition of Zhejiang Province, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China, 2. Quzhou Aquatic
Technology Extension Center, Quzhou 324000, China)

Abstract Grass carp haemorrhagic disease is a serious threat to grass carp culture. The pathogen of gohemorrhage of
grass carp is grass carp reovirus (GCRV), a double-stranded partitioned RNA virus. In terms of the gene sequence of GCRV
isolates, there are three GCRV genotypes in clinical practice, among which genotype and are more popular. Bivalent
cell inactivated vaccine of grass carp hemorrhagic disease was developed by cell isolation and culture of type
(GCRV-ZV8909) and type (GCRV-HZ13) GCRV. The contents of genotypes and were measured to be 2.0x10° and
1.5x10° copies/mL, respectively, and four groups were set up in the experiment, including the original fluid, normal saline
control, and 50- and 100-time normal saline dilution groups, 40 healthy individuals [(20=25) g] per group. They were
intraperitoneally injected at dose of 0.2 mL/tail. Three blood samples were collected to prepare serum from each group on
3,5,7, 14, 21, 28, 42, 56, 70, and 84 d. The VP7 protein of GCRV were expressed in prokaryotic expression and then
purified. The triple antibody sandwich enzyme-linked immunosorbent assay (TAS-ELISA) was established to evaluate the
humoral immune effect of the vaccine combined grass carp IgM monoclonal antibody. Results show that the serum
antibody of grass carp after being injected with different doses of cell-inactivated vaccine increased to different degrees
compared to the control group. The original-fluid group was the same as the 50-time dilution group, but higher than
100-time dilution group. The two genotypes of GCRV antibodies could be detected out 5 d after immunization in each
immune group, and the antibody level lasted until the 84 d. However, the peak time of the two genotypes of GCRV
antibodies was not consistent. The peak time of the antibody against genotype GCRV was 28 d, and that of the antibody
against genetype GCRV was 14 d. The serum titers of the antibody levels peaked at 1 : 800 and 1 : 600 for the two
genotypes, respectively. The experiment on the immune protection shows that the original fluid group showed the highest
protection rate of 67%, the 50-time dilution group was 60%, while the 100-time dilution group was 33% only.

Key words grass carp reovirus (GCRV); triple antibody sandwich enzyme-linked immunoassay (TAS-ELISA);

humoral immunity; immune protection rate



