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Abstract

In recent years, some cultured groupers in southern Fujian, China have
been suffered a fulminant infectious disease causing mass mortalities. The
main pathogens and their epidemiological properties were illustrated by using
epidemiological investigation. It indicated that the viral nervous necrosis virus
has been the most important pathogen infected by the fishes, and heavy
mortalities often occur from juvenile to young stages due to this virus. This
disease is characterised by a variety of neurologica abnormalities such as
erratic swimming behaviour and vacuolation of the centra nervous tissues and
nuclear layers of the retina. The sick or dying fish did not show any
pathological signs other than neurological abnormalities, no significant
external or interna lesions or parasites were observed. The disease is
transmitted both horizontally via the water pathway and vertically via the egg.
Vertical transmission from infected spawners is a mgjor route for larvae and
juveniles infection. All of the groupers have a high susceptibility to this
pathogen, but younger fish have more severe lesions. It outbreaks in special
season, generally from March to August every year. More than ten bacteria
such as Vibrio alginolyticus, V. parahaemolyticus and V. fluvialis had been
identified. Most of them were conditional pathogen that caused secondary
infection and made for aggravation of the disease. The Pleistophora and
Benedenia were mostly common parasites found in the farmed grouper and
made the fish decreased in immunity and resistance to diseases.

A regulation of the reverse transcription polymerase chain reaction
(RT-PCR) to detect nervous necrosis virus was developed and used in the

infection investigation and fish disease quarantine of intro-exit animal in
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Xiamen port. It was validated by the special pathological changes in the tissue
of brains and eyes of the infected grouper. The test of RT-PCR is demonstrated
a useful method to detect the pathogen of NNV in diagnosis practice because
of its quick, simple and accurate properties. A total of more than 100 samples
from five species groupers i.e. E. lanceolatus, E. malabaricus, E. awoara, E.
akaara and E. moara were examined by the reverse transcription polymerase
chain reaction and the average infection rate of NNV was about 90%. The
nucleic acid sequences of the amplicon amplified from five strains NNV had
been sequenced. They were 99% identical each other and showed more than
97% homologue with those of NNV strains from other grouper in GenBank. It
was proved that the amplified sequence is the conservative area of NNV in
grouper. The infected organs of the grouper by NNV were also detected. It
showed that the virus could be found in the brain and eyesin most of the fishes,
and also in kidney, spleen and liver in some sick groupers.

The TagMan probe was applied in the real-time fluorescence quantitative
PCR to detect grouper nervous necrosis virus and a false-virus containing a
partidl RNA2 gene of grouper nervous necrosis virus developed from
bacteriophage M S2 was used as positive contrast. The optimal concentration of
Mg?" and anneal temperature of RT-PCR affected the reaction mostly were also
tested. It gives a good practice in detecting the grouper NNV. The fluorescence
guantitative RT-PCR performs automatically in a closed tube so that the cross
contamination causing false positive is avoidable. It had high sensitivity,
veracity and specificity compared with ordinary PCR. The process of PCR
could be observed in real time and it is possible for quantitative analysis of the

templet from viral nucleic acid. This is the first report that TagMan probe be

X1
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used to diagnose pathogens from aquatic animals in the world.

The nucleotide sequences of RNA1 and RNA2 from dragon grouper E.
lanceolatus nervous necrosis virus (DGNNV) of China strain were firstly
determined in this study. The RNA1 of DGNNV is 3103 nucleotides,
containing an open reading frame encode a protein of 982 amino acids with
110.40 kD. The RNA2 is 1433 nucleotides and the ORF encodes a protein of
338 amino acids with 37.06 kD. The secondary structure of the RNAL, RNA2
and proteins RdRp and MCP were predicated and analysed. The homology or
similarity of the nucleotide and its deduced amino acid sequence of the RNA1
and RNA2 from DGNNV were compared with those nodavirus in GenBank. It
was found that all of the known grouper NNV possessed very high homology.
The similarity between DGNNV and other fish nodavirus is also high, but it is
low than those of insects. Phylogenelysis dso indicated that all of the grouper
NNV seemed at the same level of evolution. DGNNV belongs to the member
of RGNNV genotype.

Keywords. Grouper; Nervous necrosisvirus, Instant analyse; Gene sequence

determination.
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F—E &% it
EF—T FEAHANTIERLREAHERE

1 Bt £ & fif Bl (Serranidae) f1 B 11 & (Epinephelus) £ 2K 1] &
PR, A ECHREA 400 20, TE KR W I Ol AT 45 B (9
WX, 2001) o A7 BE AR 0T AN BRI SE AR B TR S A, i K R E
BRATINGETMBT —, EAITHEAN K, HA, PR R
PO 5K B b B KRG BYER AR X, LR A BRI
W sz Wi, 2 BE AR o A BE A S A T ARGHE L G B2 K A .
T E A X N 70 AT AN T4 250, 80 FARE, FEfEsE.
RHE. R EEFIFHIM, MG HRE AL M. WL G %
Hb XA TR aR T O RERE R AR SR . U AR, TRIE R T A X A B £
W A6 % T AR TR OK A B A B R B b T 1 A
ko FEBEE AR AR R B m iR A= 0T, W RO S R S VAR e, G K
KA BEMIET:, IR Bk B KLUk, ™EEKL T 45
i 75 TV 0 & R o T8 Ah % 5% BE A BE A 05 T I E SO PR R, kI
(K5 JL R SO0 PE 98 7 AT BRI WE ST, BEAS I B T A 10 AR ) A
VEFIRZ IR 2 B, JFAE W RE AN MU B 7%, R Z TR DG &R, BR5E R 3% 110
S ST AR T SRS, A I © 5L PCR. ELTSAL JE BRI4E
Bt 45 PR I 5 % (Comps et al., 1996; Chi et al., 1997; Chang
et al.,1997; Huang et al.,2001) . [E P A7 B 77 54 160 7 S 5%
A0 B FUAR S B L >, 1T AR A A B AR R R IR AT
T3 12 WL 8 TR 1 DL A CIREAT o o R AR T T RIE ST A T s gk
Jig
—. WEMEERE



Brfr b A BEERI R RN SR SRR ST

F 0 24 J e | D ) A% e 1 9 i 2 SIS T o g HE LIS R VR T I
g, hTFREEtEA A, 2w, mF L, mbEATHE
TR BE R R, WA K IR A R B K AT T . 2 A TSR
(¥ BE 3 20 F% B A B A A B (0 AT A 2 I8 B8 8 (nervous
necrosis virus, NNV). ML 5 (Iridoviridae) Al A% 4 o B 3k 4L
J9% 7% (infectious pancreatic necrosis virus, IPNV)ZE,

1. mEEHEZITER

T3 B YRR 28 DRI AT f S R L R ™ IRAE e 2,
Fi S B AT PR A O RS 102 %00 I A R AR
fig fiflf H (Anguilliformes) . 7 J& H (Perciformes) . f# J& H
(Pleuronectiformes) « fifi J& H (Tetraodontiformes) . % J& H
(Gadiformes) W1 (1) 40 AR Fl, 25 Flf BT a2 nf & G b i o 1% X A
gl fe FAR K, PEEAE AN TR IS 100%, HITAER
S G 1) 1 S Pl SN 2 A T R L L 3G I (Mori et al., 19915 Naikai
etal.,1994; Fukudaetal.,1996). %ifaRIK &, BUF T /K,
A HE TR T R B IR U Bl B (b IS L, A R O
76 e WY S AW A o 20 23 Sk A mT L  A e  4H 2R A Ji R R TR
JRA0 B 5 A o 2 T BUR JR 2 — RSB ZER) RNA iR, K/ Y
25-30nm, A 2 LR XK, ARRIRE ALK RNA FLgE, R8I
1% R e PR VAR (1 45 M T A O 20K % 7 B (Nodaviridae) o 105 4% [E
B £ 9% 2 28 (OFFICE INTERNATIONAL DES EPIZOOTIES, OIE) 41 4y &
LA H, OIE #HEF MW P WG Mz W 7 kA 4R
2 70 ROL Bk HOR . 4 L K5 3% . ELISA F1 PCR 4 K %%
(0IE, 2000) o 1T 4F K 3k [ & 75 (1 77 5 A0 B 10 AN B B R 1% A% B i, 3
FSC 7 A AT f RN 4l £ K RBESE T (Chi et al., 1997). MLBEMLEL.
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