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Abstract

Nervous Necrosis Virus (NNV) has been demonstrated to be main causes for the cultured
marine fish worldwide. In recent decade, Taiwan, cultured groupers have been found to be
infected by NNV with a massive mortality especially for the horal fish. The present study
attempts to develop the DNA vaccines for protect NNV infection in marine fish. It is successful
to extract viradl RNA and amplify a 1330 bp product using specific primers (NNV-F&R) against
NNV RNA2 by RT-PCR. After gene cloning, the purified plasmid that contained viral capsid
protein genome was used as DNA vaccine and transfected into GBCL1 cell line by lipofectin or
Electroporation. The protection efficacy of DNA vaccine is then evaluated using rat anti-NNV
antibody by western blot hybridization method. It is verified that the transfected cell produce
42K Da protein is same as the molecular weight of NNV capsid protein. Therefore, it is hopeful
that developed DNA vaccine may be beneficial to grouper agquaculture industry in Taiwan.



1994 (Nervous NecrosisVirus  NNV)
(Viral nervous necrosis
disease, VNN diseases)

25nm
(Nodaviridae)
(Fish nodavirus) (Insect nodavirus)
TPNNV SINNV BFNNV RGNNV
90% NNV 20-34nm
2 RNA RNA1 110kDa
RNA-dependent RNA polymerase  RNA2
40kDa 42kDa
DNA NNV
DNA (In
vitro) DNA NNV
(Nervous Necrosis Virus NNV) 1990
(Oplegnathus fasciatus) (Yoshikoshi et al., 1990)
24
(Munday et al., 2002) (Arimoto et
al., 1993 LeBreton et al., 1997)
pH3 pH10-12 60
1 (50 ppm) 10 (1x10°uW.sec/cm?)
(Arimoto et al., 1996 Frerich et al.,1996)
Nishizawa 1994 RT-PCR
RNA2 NNV (Nishizawa et al.,
1994) Chi et al. (1999) (Epinephelus coioides) (GF-1)
GNNV
(Chi et al., 1999) NNV
(Chi et al., 2001

Comp et al., 1996) 2000 Valle RT-PCR nested PCR



(Valle et al., 2000)

NNV Lai 2001 (Epinephelus awoar a)
(GB cell line) (Lai etal., 2001) 2002
() NNV

(Lai etal., 2002) NNV

(Hegde et al., 2002)

DNA DNA
Lorenzen 1998
VHSV G-protein  N-protein DNA
(Lorenzenet al., 1998) 2003 Sommerset G-protein
DNA
(Sommerset et al., 2003) NNV DNA
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1. GBC-1
10° TCIDsy/ml  GNNV GBC1(Grouper Brain Clone-1)
30 PBS 3 2%FCS L-15 31
7-10 CPE(Cytopathogenic effect)
2. RNA
GNNV GBC1 DEPC PBS 2 Iml
TRIZOL (Gibco) 1.5ml 0.2ml
10000g 15

20 15 10000g 15 RNA
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75% 10000g 15

50ul RNA A260/A280 1.8
3. RT-PCR
RNA NNV RNA2 (NNV-F
NNV-R) RT-PCR DNA 1p | RNA

100p M (NNV-R 5 -ACC CAACAGCCCAACGAGC-3) 0.2mM dNTPs
PCR buffer(15mM Tris-HCI, ph8.0, 50mM KCI, 2mM MgCl2) 25mM MCl,
MMLV reverse transcriptase 20u | 42 1 99 MMLV
reverse transcriptase 80u | 1 unit Tag polymerase 0.2mM dNTPs PCR
buffer 100p M (NNV-F 5’-AAG TCA AAA TGG TAC GCA A-3)
PCR 94  denature 5 94 30 50 30
72 1 40cycles 72 5min

PCR 1.5% EtBr

3. PCR NNV DNA
pTarget T mammalian Express vector(Promega) 14 16 Transform
JM109 Ampicillin 37 18
DNA

(Plasmid DNA Purified Kit Promega)
Apal Sac |
DNA NNV PCR (F2&R3)
PCR
NNV
7. (Transfer) (GBC1)
Lipofectin(Invitrogen) GBC1
(Electroporation)
GBC1 G-418 800u g/ml

8. GBC-1
GBC-1 SDS-PAGE
Band 37-40kDa Western blot hybridization
NNV

10° TCIDsy/ml  GNNV GBC1(Grouper
Brain Clone-1) 7-10 CPE(Cytopathogenic effect)
RNA NNV (NNV-F2& R3) RT-PCR
426 bp RNA2 NNV-F  NNV-R



1345bp( ) PCR

DNA pTarget T mammalian Express
vector(Promega) (Transform) JM109 Ampicilling
24 (Plasmid DNA Purified Kit Promega)
Apa | Sac | 1.5%
24 DNA NNV  PCR
(F2&R3) PCR
NNV
Lipofectin(Invitrogen) GBC1
(Electroporation) GBC1
G-418 800u g/ml
Lipofectin 25cm? Lipofectin
G-418 5-10 (Clone) 20-50
clone
G-418  L-15(10%FCS) 1-2
10%SDS-PAGE NNV ( )
NNV
G-418 NNV 42KDa
Band GBC1(Grouper
Brain Clone-1) NNV
DNA NNV
(Nervous NecrosisVirus  NNV) RNA
RNA2 (NNV F&R) RT-PCR
(Promoter) (Transform)
(GBC1) G-418 NNV

GBC1(Grouper Brain Clone-1)
NNV DNA DNA
NNV
NNV



M NNV NNV
FR FRs

1.5% NNV
NNV-F  NNV-R RT-PCR 1345bp(NNV-F
NNV-R) NNVF2R3 NNV 426 bp

M 100 bp ladder marker



GBC1 1 2 3

78 kD
39 kD
Western blot hybridization 10% PAGE rat anti-NNV antibody
(2000X dilute) anti-rat antibody-HRP(5000X dilute) 42KDa

Band GBC1 Control 1 2 3 GBC-1



