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( , 2017)
(Skliris et al, 2001;
Dong et al, 2010) 122 FAEFwmFhd
DNA
(Iridoviridae) 5 75%
(Iridovirus) (Chloriridovirus)
(Lymphocystivirus) (Ranavirus) 2216E  TCBS 28°C
(Megalocytivirus)(Jancovich et al, 48 h
2012) 123 AR mENK
(Red sea bream iridovirus, RSIV) Davidson's AFA
(Pagrus major) 24 h - (HE)
(Oplegnathus fasciatus) —_— 2 mmx2 mmx
(Epinephelus bruneus ¢ xE. lanceolatus &) 2 mm 4°C 2% -2.5%
(Inouye 0.1 mol/L
et al, 1992; , 2011; , 2019) 1%
(OIE, 2018)
2017 8 1.2.4 ATRPRE lg 9 ml
2 0.9%
90% 50 ml -40°C
RSIV 3 4°C 3000 r/min 30 min
0.22 pm 50 ml
10% 100x%
1 MRS R X "
L1 SR 261C-28°CH 2
0.2 ml/
1 0.2 ml/
14~18 cm 150~200 g
2216E (TCBS) tad
1.2.3 DNA
2% -2.5%
DNA DNA 1.2.5 FsDNAZR
( ) Ex Taq DNA DNA (NanoDrop 2000c,
dNTPs DNA Marker TaKaRa Thermo, ) DNA
100 ng/pl

1.2 S H*®

1.2.1 FZAAHRAERGRERES

1.2.6 PCR #

(SN/T 1675-2014)
1-F(5'-CTCAAACACTCTGGCTCATC-3")
CACCAACACATCTCCTATC-3')  PCR

570 bp

1-R(5"-G-
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25 ul PCR 1 ul DNA 2.5 pl 10x%
Reaction buffer 2 pl Mg*"(2 mmol/L) 2 pl dNTPs(
2.5 mmol/L) 1 pl 1-F(10 pmol/L) 1 pl 1-R
(10 pmol/L) 0.5ul Tag (5 U/ul) 15 pl PCR

95C 2min 94C 30s 58°C 60s

72°C 60 s 30 72°C 5 min 4C

10 g/L
12,7 RGHBHRELIZRTEGERGT A
5 HF MCP-iridoF (5'-GTGCAGGTTTCC
AGAAGA-3") MCP-iridoR (5'-CATGGTACGTAACG
CATAG-3") (Major
capsid protein gene, MCP)

1.6 Kb ( ,2004)

25 ul PCR 1 pl DNA 2.5 pl 10x
Reaction buffer 2 pul Mg? (2 mmol/L) 2 ul dNTPs(
2.5 mmol/L) 1 pl MCP-iridoF (10 pumol/L), 1 ul

MCP-iridoR (10 umol/L), 0.5 ul Ex Taq (5U/ul)

15 pl PCR 94°C 5min 94°C
2min 57C 1min 72°C 1 min 35
72°C 10 min 4°7C 10 g/L
( ) Blast
GenBank 16 MCP
MCP
MEGA 7.0
2 #£R
2.1 DFAERIGKRERKE
2017 8 26°C~28C
1 100 2
6000 1 3
30000 80
5%~10% 2 90%-~
95% 4~5

(16.3+1.6) cm
10~15 /m’

(156.9+37.0) g

*"123;561891011121314151617
1
Fig.1 Diseased spotted knifejaw (O. punctatus)
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10 14d 95%
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Fig.2 Histopathological changes in the diseased fish

A ( ) B «C ) (Rt) (©)
A: Enlarged cells with basophilic cytoplasm (solid arrow) in the spleen tissues;
B: Enlarged cells with basophilic cytoplasm (solid arrow), renal tubules (Rt) and glomerulus (G) in the kidney tissues

Fig.3 Enlarged cell and virions in the kidney tissues of diseased fish

A (Ec) (Rt) B ( )
A: Enlarged cell (Ec) and renal tubules (Rt) in the kidney tissues; B: Virions (solid arrow) in the enlarged cell

100 1 —a Y4 Infected group

ARG AR, RN BE A 6 0 R R FLERAT RN
%0 [ _e- x4l Control group

R 45 SR DA 56k BHE

§
%‘ 80
g Zg I 26 REFEXRZTEEEREMCPHY ESHH
° L
=
E 50t MCP-iridoF/
g 400 MCP-iridoR 4
m_ 30 0
T a0l 1.6 Kb ( 6
§ 10+ 1581 bp
B 0 Blast
1 2345678 9101112131415 1362 bp MCP (ORF)
B K #X Days post infection/d 57 bp 162 bp
4 1362 bp MCP ORF
Fig.4 Artificial infection experiment of spotted knifejaw GenBank 16 ()
RS9, X RT SRR BEA 545 4 205 K DNA 17
PCR KN 4 AT . . B L b RED 14 9 ()

24 570 bp BYEA—4%45, 5 H B A BOUMESE(E 5). 94% 4 (
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Fig.5 PCR result of diseased spotted knifejaw using
RSIV-specific primers

M DL2000 DNA Marker + -
1~3 1 4~6 2
7~9 3 10~12 4

M: DL2000 DNA marker; +: Positive control; —: Negative
control; 1~3: Sample from liver, spleen and kidney of
diseased fish #1; 4~6: Sample from liver, spleen and

kidney of diseased fish #2; 7~9: Sample from liver, spleen

and kidney of diseased fish #3; 10~12: Sample from liver,
spleen and kidney of diseased fish #4

2 SEARSEEG 8 0 #1011 712

- D D - - -

6 (MCP)
Fig.6  Amplification of viral major capsid protein gene (MCP)

M DL2000 DNA Marker + -
1~3 1 4~6 2
7~9 3 10~12 4

M: DL2000 DNA marker; +: Positive control; —: Negative
control; 1~3: Sample from liver, spleen and kidney of
diseased fish #1; 4~6: Sample from liver, spleen and

kidney of diseased fish #2; 7~9: Sample from liver, spleen

and kidney of diseased fish #3; 10~12: Sample from liver,
spleen and kidney of diseased fish #4

) 6 () 55%

RSIV RIE12-1 RBIV-C1
OSGIV MCP ORF 100%
SKIV-ZJ07 1
99.93%
RSIV
MCP ORF

EFR A BT R T | R IR B A KRS T BT 155
Mega 7 17 ()
RSIV
« 7
3 it
(Larimichthys crocea)
(Scophthalmus maximus) (Siganus

fuscescens)
(Lates calcarifer)

(Sciaenop socellatus)
(Inouye et al, 1992;

Chen et al, 2003; , 2004; , 2011;
, 2014, , 2018; Senapin et al, 2019;
, 2019) (Oreochromis niloticus)

(Siniperca chuatsi)
(Danio rerio)

(Siniperca scherzeri)

(Subramaniam et al,

2016; , 1997; Kim et al, 2018; Bermudez
et al, 2018)
2017

(Dong
etal, 2010) RSIV

(Chen et al, 2003)

2018)

(Senapin et al, 2019)

( , 1997)

( , 2004)

(Inouye et al, 1992;
,2004)
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Fig.7 The phylogenetic tree of 17 iridovirus isolates (stains) based on the ORF sequence of MCP gene
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Red Seabream Iridovirus Causing Mass Mortality in
Farmed Spotted Knifejaw, Oplegnathus punctatus

WANG Haibo'?, SHI Chengyin'", XIE Guosi', LIU Ranyang', REN Ningxin'?

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Maricultural Organism
Disease Control, Ministry of Agriculture and Rural Affairs; Laboratory for Marine Fisheries Science and
Food Production Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao);
Qingdao Key Laboratory of Mariculture Epidemiology and Biosecurity, Qingdao 266071;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306)

Abstract Spotted knifejaw (Oplegnathus punctatus) is a new species of mariculture fish with high
economic value in China. In August 2017, an outbreak of unknown etiology occurred in spotted knifejaw
juveniles cultured in the offshore cages of a marine fish farm. Investigation showed that the water
temperature was 26°C~28°C and that the infected fish were mainly juveniles at the age of 4~5 months.
The total length of the diseased fish was (16.3+1.6) cm and their body weight was (156.9£37.0) g. The
cumulative mortality of 800000 juveniles was more than 90% within 2 weeks of disease onset. Clinical
examination showed that the diseased juveniles had no obvious apparent lesions but had poor vitality and
rapid breathing. Necropsy findings included a swollen and brittle spleen, kidney erosion, and hemorrhagic
spots in the liver. No parasites were detected, and no pathogenic bacteria were isolated from the liver,
spleen, and kidney of the diseased fish. Histopathological sections showed a large number of enlarged
cells (about 20 um in diameter) in the spleen and kidney tissues of diseased fish. In addition, a large
number of hexagonal virus particles with a diameter of about 145 nm were observed in the electron
microscope sections of the spleen and the body kidney. The spleen homogenate of naturally infected fish
was filtered and injected intraperitoneally into healthy fish at a water temperature of 26°C. The fish in the
infected group began to die after 10 days post infection (dpi), and the cumulative mortality reached 95%
within 14 dpi. Artificially infected fish showed symptoms similar to those in naturally infected fish, and a
large number of enlarged cells and similar virus particles could be observed in the spleen and kidney
tissue sections. Severe iridovirus infection was detected in the spleen and kidney tissues of naturally and
artificially infected fish using specific PCR primers. The major capsid protein gene (MCP) of the
iridovirus, at 1362 bp in length was cloned and sequenced, and the phylogenetic tree of the family
Iridoviridae was constructed. The results showed that the virus belonged to the red sea bream iridovirus
(RSIV) of genus Megalocytivirus in the family Iridoviridae. Based on the results of epidemiological
investigation, clinical symptom observation, etiological detection, histopathological observation, artificial
infection experiments, molecular biology diagnosis, and viral phylogenetic analysis, it was confirmed that
the disease causing the mass death of spotted knifejaw was Megal acytivirus disease, and that the pathogen
was a strain of RSIV. This study demonstrates for the first time that RSIV can cause large-scale death in
the spotted knifejaw. Furthermore, the research results provide an important reference to diagnose and
control viral diseases in the spotted knifejaw.

Key words Oplegnathus punctatus; Red sea bream iridovirus (RSIV); Megalocytivirus; Phylogenetic
tree; Diagnosis
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