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Fig. 1 PCR amplification of ORF093 gene
1: PCR product of ORF093 gene; M: DNA Marker DL2000.

B



430

20

2 pET32a-093
1: pET32a-093  EcoR [ + Hind III ;2:
ADNA/HiIndIII; 3: DL3000.
Fig. 2 The identification of the recombination plasmid
pET32a-093 by restriction enzymes
1: pET32a-093 digested by EcoR [ and Hind III; 2: DNA Maker
ADNA/HindIII; 3: DNA Maker DL3000.
kD M 1 2 3 4 5
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g3 — -
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3 SDS-PAGE ORF093
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Fig. 3 The prokaryotic expression analysis of ORF093 by
SDS-PAGE
M: Protein molecular weight marker; 1: pET32a(+)/BL21, in-
duced; 2: supernatant of pET32a-093/BL21, induced; 3:
pET32a-093/BL21, non-induced; 4, 5: pET32a-093/BL21, in-
duced. Arrows indicated recombinant 093 fusion protein.
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;3 .
Fig. 4 SDS-PAGE analysis of the recombinant ISKNV-093
protein
M: Protein molecular weight marker; 1: pET32a(+)/BL21,
induced; 2.The purified recombinant 093 fusion protein;
3: pET32a-093/BL21, induced. Arrows indicated recombinant

093 fusion protein.
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1: , pET32a(+)/BL21; 2: s
;3 , pET32a-093/BL21; M: marker.
Fig. 5 Western-blotting analysis of the recombinant ISKNV-093
protein

1: pET32a(+)/BL21; 2: Supernant of the spleen and kidney of
Siniperca chuatsi infected ISKNV; 3: The purified recombinant
093 fusion protein; M: Protein molecular weight marker.
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Tab. 1 Immunization efficiency of recombinant 093 protein
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Cloning and expression of ORF093 gene and the immune effect of its
recombinant protein of infectious spleen and kidney necrosis virus
in Siniperca chuatsi

FU Xiaozhe, LI Ningqiu, PENG Yuanyuan, LIN Qiang, SHI Cunbin, HUANG Zhibin, WU Shugqin

Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key laboratory of Fishery Drug Development,
Ministry of Agriculture, Guangzhou 510380, China

Abstract: The full-length ORF093 gene from infectious spleen and kidney necrosis virus (ISKNV) isolated from
mandarinfish, Siniperca chuatsi, was amplified by PCR, and then cloned into the prokaryotic expression plasmid
pET32a(+). The recombinant 093 protein expression was induced by IPTG and purified by Ni-NTA affinity chro-
matograph. Polyclonal antibodies were raised in rabbits against the purified protein and the reaction of the anti-
body was confirmed by western blotting using the purified protein and the spleen and kidney of healthy and dis-
eased mandarin fish. The immunogenicity of 093 protein was investigated by neutralization test and immune pro-
tection test. The results showed that the recombinant 093 protein was found as the inclusion bodies in E. coli.
Western blotting of rabbit sera against recombinant 093 protein and the spleen and kidney of diseased mandarin
fish showed a protein recognition. The antiserum could neutralize ISKNV infection and could provide fish
10-days-long 100% protection. The recombinant 093 protein could protect mandarinfish against virulent challenge
with ISKNV and the average RPS of 093 group was 45.3%. The results indicated that the recombinant 093 protein
had similar antigenicity to original 093 protein of ISKNV. It could be a potential vaccine candidate and antigen
candidate for antiserum treatment.

Key words: Siniperca chuatsi; Infectious spleen and kidney necrosis virus (ISKNV); ORF093 protein; Immuno-
genicity
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