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Development and efficacy of a grass carp reovirus (GCRV)
outer capsid protein VP7 subunit vaccine
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Abstract: Antibody titer and immunoprotection induced by VP7 subunit vaccine were explored in the present study. The
gene of the grass carp reovirus(GCRV) coding the outer capsid protein VP7 was amplified and inserted into prokaryotic
expression vector pET-28a(+) to obtain pET-VP7, which was transformed into BL21(DE3) for expressing. SDS-PAGE
showed that the expressed VP7 protein had a molecular weight of about 34 000 and Western Blot detection indicated good
immunoreactivity of the protein. After denaturation and renaturation, the expressed VP7 protein was used to immunize grass
carp based on three doses: 0.5, 1.0 and 2.0 mg, which was mixed with an equal volume of aluminum hydroxide adjuvant
except the control. Indirect agglutination detection showed that antibody against VP7 protein was produced in the immunized
groups. Challenge experiment with GCRV showed that 90%, 85% and 90% protection were achieved in groups respectively

immunized with 0.5, 1.0 and 2.0 mg of the expressed VP7 protein and no protection was shown in the control group which
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demonstrated that the VP7 subunit vaccine made here had good immunoprotection against GCRV.

Key words: grass carp reovirus; VP7 protein; recombinant vaccine; immune efficacy
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Table 1 Antibody titers of the immunized grass carps by indirect agglutination

14d 21d 28d 49d 70d
0.5mg/ VP7 1 4 1 8 1 8 1 4 1 8 1 4 1 8 1 4
1.0mg/ VP7 1 8 1 32 1 16 1 32 1 8 1 4 1 8 1 4
2.0mg/ VP7 1 16 1 16 1 32 1 4 1 8 1 4 1 8 1 4
1 2 1 2 1 2 1 2 1 2
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Table 2 Death rate and immunoprotection of the experimental fish
80% 7
/% /%
0.5mg/ VP7 10 90 [17] 4d > 7d
1.0 mg/ VP7 15 85
2.0mg/ VP7 10 90
100 0 VP7
3 Zw5itie
[13-14]
FDA(Food and Drug Administration)
Jenkins!'?!
S E K-
(Oreochromis mossambicus) 2 [1]
FRV J
70 d (FRV) ]
1984(4) 7-9
[2] Rangel A A Rockemann D D Hetrick F M et al.
Identification of grass carp hemorrhage virus as a new
genogroup of aquareovirus[J] J Gen Virol 1999 80
: | 2399-2402
15-16
3 [3] LIJ WANGT YIY etal A detection method for grass
GCRV873 GCRV875 GCRVS876 carp hemorrhagic virus(GCHV) based on a reverse
GCRV991 transcription-polymerase chain reaction[J] Diseases of

Aquatic Organisms 1997 29 7-12
[4] FangQ ShanS LiangY etal 3D reconstruction and

GCRV873 GCRV991

capsid protein characterization of grass carp reovirus[J].



664 (

http://www.hnndxb.com 2011 12

Science in China Series C 2005 48(6) 593—-600

] 1990 14(2) 153-159

[ 1989 13(1) 1-4

[7] Zhang LL ShenJY Fang Q etal High level expression
of grass carp reovirus VP7 protein in prokaryotic
cells[J] Virologica Sinica 2008 23(1) 51-56

[8] Fang Q Seng E K Ding Q Q Characterization of
infectious particles of grass carp reovirus by treatment
with proteases[J] Arch Virol 2008 153(2) 675-682

[97 HeYX YangQ XuHX etal Prokaryotic expression
and purification of grass carp reovirus capsid protein VP7
and its vaccine potential[J]. African Journal of Microbio-
logy Research 2011 13(5) 1643-1648

[10] [M]

2000 102-107
(11]

[12] Jenkins PG Wrathmell AB Harris J E etal The effects
of different adjuvants on intestinal antigen absorption and
subsequent immune responses of the tilapian
Oreochromis  mossambicus[J] Fish &  Shellfish
Immunology 1994 4(3) 167-177

[13] M] 2

1997 329-330
[14] Aguilar J C Rodriguez E G  Vaccine adjuvants

revisited[J]. Vaccine 2007 25 3752-3762

] 2002 17(2)
182-184
[16] DNA
9]
1997 23(2) 154-157
[17]
] 2006 26(5) 106-109

[ 2002 T TRE

28(1) 48-50
(L#EF6407)
(2] (8]

] 2002 42(3) R

270-274 2010 26(2) 200-205

(3] [9] (M]
[N 2004  15(8) 2007 46-47

1344-1348 [10] Buchanaan R E Gibbons N E

[4] PhaeCG ShodaM KitaN etal Biological control of [K] 8

crown and root rot and bacterial wilt of tomato by Bacillus
subtilis NB22 [J] Annals of the Phytopathological Society
of Japan 1992 58(3) 329-339

] 1996(5) 28-30

2004 20(3) 219-220

2007 37(3) 301-306

1984 729-732
[11]

[D]
2006 25-36
[12] 2
] 2007 24(4) 483-486
[13]
7247 [7] 2009 21(2)
156-158

TERE: TEHK



