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Wi . 412090 B S S B LS, B L AR B
K 5 % 3 B (Iridoviridae) it Kk 41 a5 7% 8
(Megalocytivirus) B9 8 B AH G .

QY R S RS RES

1.1 HREERLIE

AW FE N K i 75 5 4 ) e SR AR I i ) T
10 BB AR A, DAt SR & 5 7% 5 4 1] >R 4R O
fif il 75 RARMEANA, I RIS AR 3 R
e AR BE P BFIE . AR IR A2, VIS
I RGFHZIH, (17T DNA 4410 5 3 IR AT
W [B644771, A T AW TR (L) oA RA
A) ], 10% v PR ] S v K 2.5% I RS WU
T 5 S A% R Ao I RN 2H 200 B2 40 A s B AR S
JE IR K 3 2 Mt R A R A T A4 TR Y 4 R
i

1.2 EHRAESE

R TC B BB AR, K B R B 1% JHF O
I R U 5 kR A o T 4k 4 A B K
MR (TSB) [l M Ky 72l b, IF8 Hoil &+ 28
oC H Y 15 F2 46 P 15 9% 48 ho AR HE AT A= KB
TP GR35
1.3 AAFREBINE

BEPRAETE 10% Pk FE S [ 2 Y O R AR 4
W L 2124 3 BT 7 ik AT LUK . B
AL, 2] R AR AR —R 21 (HLE)
Yett )5, T Nikon Eclipse E80i Y7 i fils% (Nikon,
H ) T WS FIHA IR
14 BHBFEMBEMNE

FFORAFAE 2.5% I3 T 1 52 Y 1) L 8 URE
28 1% HRER [ E F 2 . 4% BE R Qe )5, 4%
S el S TR A T K AT 100% PR K, I FH G
KAE SR BB AL, IR M, Bt
FAN 37, 45 F160 °C BHR A . B, HHEED
F ML & 100~120 nm Y Fr, T R Bl A0 165 TR s
goa , Y@ Y R E TS S T B
B b AT I
1.5 HLAZERIR BN A PCR #&50

W IR P R HS RS, AR
DNA 2 HBUR#] & (D3396, Omega)iE1T 5 DNA F)
PR, Bl B 3515 19 DNA A 5 78 NanoDrop 2000
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(Thermo Scientific, Waltham, MA, USA) #177E &
A5 2017 4R AE LR € OLE 7K A 3l ) 95 95 12
Wr ) TR B A S PCRAG I 7 3, X
5 AR B 2H SR i DNA $EAT 47 5% PCR 9744,
A4y 5E 514 1-F(5'-CTCAAACACTCTGG
CTCATC-3")/1-R(5'-GCACCAACACATCTCCT
ATC-3 ")l 4-F(5'-CGGGGGCAATGACGACTA
CA3")/4-R(4-R: 5'-CCGCCTGTGCCTTTTCTGG
AT SR S, PR R KNy
5 g 570 F1 568 bp, PCR K FH 25 pL i W {4 % .
2x PCR Master Mix 12.5 pL(CW0682, b 5t HE My it
fEYRHE AR BRA R, BRI #4% 1 pl. ddH,0
9.5 uL., DNA B 1 uLo B FEJP: 94 °C TS
P 5 min; 94 °C 28 2 min, 55°CiEk 30s, 72°C
FEM 30 s, 35 MEH; 72 °C L IEAH 5 min, PCR
FRE =) 28 1% (SN E R I i koW 5 114 S 1A
{18 55 PR T o
1.6 MERSEERTEBER MCP) 575
B8, s RE RN AR

R 4 L i 8 Jr 31 A6 00 B P ) DNA iy
HEAT UL IR T MCPH) PCR 414 . 2 S 6 43
Mr. PCR EH51H MCP-F(5-ATGTCTGCAATCT
CAG GTGCAAA CGTAA-3 ")/MCP-R(5 '-CAG
GATAGGGA AGCCTG CGGCG-3"), ¥ )z i
FEFF: 94 °C HiAME Smin; 94 °C 781 2 min, 57°C
Bk 30s, 72°C % 60s, 35PHFR; 72°C &
FEAR S mine HUS pl 7= 40 2 BN W58 ¢ R ik A )
SR, KRR S B R BE K/ — 30 PCR 7
YT R R FEEAY,, R T pMD 18T #5844 (K7201AB,
TaKaRa) 1F b e[ Tk, 85 T-A 585 B9 7 ok
Hir b B Rmaikh, 5T, 8B ERIES
T 16 °CEF R, IR BE = W) e fh 2R 2 &
DHS5a 1, FRECFHM:7E R, PCR K% 24 T
A TR (B A BRA ST IY . kS
XoF AR A 1) 3 50 A T 58 P LU FILR 8 R AR 250 HT

2 HEH

2.1 BEIREEAIE KRR

ROR R BR IR I T T O SR B S = K e Tt
T, KIS 4 AE, PR RN 50 g0 R
BB R AE AR R I KA BB B AR A
RO Jee R 2 O € e 8 45 (181 10 B0 S 2R I
KR AR 26~28 °C.
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Fig.1 Clinical symptoms of diseased P. argenteus

Abnormal enlargement of spleen and abnormal liver color in sick fish

22 WAEMDE

ToH &M T, R ARAS P9 IE 2 ZURE 3 Fh =
TSA §i373E |, 26 C B e hfaiRE 2L 55 9% 48 h
i, A DRCREAR T IE B B R, & 16S

rDNA W7 R 5K B& (Vibrio spp.)o
23 HAREBEFSIMMEBENELER

FEO B B ) 4 2 B AF G 25 R R, 7E
SR 0 FE A L M R U 4 2 R o L )
F1% 8 T 200 L B o P T K A L (LR T -1, T3,
1-5, FEHKITR). T 406025 30 0 20 i 4%
ELY NNTE T R B2 RN i IR SR SR
R A (KRR T -1, 1-3, 1-5, SE@Ekir
R)o AN, EIRA LU IR AR . X
1L AU R I 4 20 1 s S R AR A SR AT RS
i R 4 A7 7E A ARG 2 . A% R A (I T -1,
Ak rm), 78 H 400 5 nT & B 25 sk
EHEGLWMENKANDIERER T, RER
140~160 nm( /& bt 1T -4), | 7 5 B 24 W5 45 B3R
HH RO AR B A AR T R

EhE |
2. 4. GEFEMAEEAZ, 1. 2 M, 3. 4 BRI, 5. 6. BIE:, EG@E LR AM KN, HEESLTRN

1. 3. 5. BJAREEA L,
R kL
Plate |

HAREER

Histopathologic image

1, 3, 5. the diseased tissue of P. argenteus; 2, 4, 6. the health tissues of P. argenteus ; 1, 2. liver, 3, 4. spleen, 5, 6. kidney; the white arrows indicate mast

cells; the yellow arrows indicate dark particles
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24 WRFESHM PCR &M

ARSI 3 XF 3 R U AR 8 % 1 R A R AR
BRI . L RN B IR 4R 4T T DNA BB,
JFKs DNA Ff & i iR 9% #5455 552k PCR B 479
BEAGI . 2 XH4E S5 0 PCR 97 34 45 L WK,
T A HR 0 4R R 1Y 2 21 DNA RE 5 45 5 34 Sk B
T ik R B8 15 Ry B (18] 2) RS 1 PCRAS N (1)
45 SJAIE S FR G R BR A7 AR R R, FLER
B N R IR BE
2.5 J®E MCP EE 18 KN F 9

A S B B R BT R R BRI L E AN
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mEREESSREFRERR
LRIE, 2~4. B 2oGHE N O ERIR, 3Gk BT IE R A% 4R
Plate I

1. spleen, 2-4. kidney; in the red frame is inclusion body, the yellow arrows point to nucleolus shrinkage

Transmission electron microscope graph of diseased fish's spleen and kidney

B EZH 20 DNA FEG, X T MCP B[R () PCR
PHh . PCRI N ZE R BN, Frfteaiyy s
BRI 1300 bp B4 174 o 38 5 e [N g B
KFFN M EAF 2 T 3K MCP 3 7 B
5 o X 34 F 515 NCBI B JE GenBank
DNA J¥ 538 i BLAST #1757 5% b, 4524
IR, ARSI H MCP FEH 5 K% A0 % %
#F (Large yellow croaker iridovirus, LYCIV) (& 3%
Y7 AY779031.1) FI B8] #T 9% 7 (Red sea bream
iridoviral virus, RSIV)(% 3 5 : AB666328.1) [y
MCP 3 ¥ B 99.76% B9 )5 5 H M . e 4k,
RGEREW IR TR, AR AR 655 1Y

M 1 2 3 4 5 6 7 8 9 10 11 12

bp

500
250
100

(b)

B2 m&affiE. Bk, SEALPITRFRSHEN
(a) IF/IR 31 #0500,  (b) 4F/4R 514 l; M. DL 2000 DNA Marker, 1~9. 9% f 240, 10~12. f@ B AL, 1. 4. 7. 10. fFfF, 2. 5. 8.

1L, 3. 64 9. 12, 5K

Fig. 2 Electrophoresis map of amplified products of iridescent virus detection in

diseased liver, spleen and kidney tissues

(a) detection with 1F/1R primer; (b) detection with 4F/4R primer; M. DL 2000 DNA Marker ; 1-9. diseased fish tissue, 10-12. healthy fish tissue, 1, 4, 7,

10. liver, 2, 5, 8, 11. spleen, 3, 6, 9, 12. kidney
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i B MCP FE R 5 I 40 B 3 )& 19 LYCIV & 2
Pk RSIVER LM B % 04> 3, IF 5 H A 54
RSIV e [a] R — 1~ K RISV 43 32 (1 3). MCP
SE TR 3 0 B 45 SR U B T JR G AR B 11 o 2 R i
AN M7 75 MR B o

3 iR

i A 240 L5 5 R R R R RS EE Y
—J DNAJKG#, KifEH 100~200 nm. A4 H ik
1% 22 5 RAm F IR RE R AT H HAx Sy 3 R, D
RSIV., & G ¥ R IR FEHG 35 (ISKNV) B k2 fif
SRS IR 5 (TRBIV) SR #HF . PRI %R
14975 B SR UL 15 F AL G TR K f 2 R K f0 28 AR
i 240 RS 75 R v B O KT 22 ol A0 2 5 B 1 A0
B E ARG, AT E i aE #Y R i o 4
oo 7 R Y IR A 8 U R LR LR . B B
R YR8 (Oxyeleotris marmoratus). HRBEHL A B
(Sciaenops ocellatus), K . KZZHE | 6§ (Sini-
perca chuatsi), &A1 8 SE> 0 A SBG 5 1 i
PRAERWLEE . 2 U0 32 43 B LA S oy Fi2 Wb
R YR W R 858 T el DR 20 i s 7 i o R RN
17 L7 ER 68 v & LAY B 19 RSIV HLA B & 19 [A)
Pt

FLRGE RSIV 5 23R IR I UKAT 5
P B L S IR i R S R, 5 A S v A
BE L R i R AR — 2. LB RSIV 5 4141

75 \RSIV 2HSB (AB666318.1) -
94 |H /v Pagrus major RSIV (AB104413.1)
K¥&th  Larimichtys crocea LYCIV (AY779031.1)
100 HREE P argenteus RS (AHFH)
HUE P argenteus RK (AW 5T)
0| V4REE P argenteus RL (AHF5T)
241 Oplegnathus fasciatus RSIV-1 (AB666328.1)
FARE P major RSIV-8 (AB666335.1)
40[1° EIARET  Seriola dumerili RSIV-9 (AB666336.1)
92| ¥ ARt Epinephelus fuscoguttatus RSIV TGA14 (AB666320.1)
100] ' RTEBEE  E. coioides RSIV 10GG (AB666324.1)
ISKNV (NC_003494.1)
100L 22 Lates calcarifer ISKNV (KY440040.1)
L K356F  Scophthalmus maximus TRBIV (GQ273492.1) —
GIV (AY666015.1)
—%‘—EF% (U36913.1)
100L— 47VNC (NC_005832.1)
1IV-3 (DQ643392.1)

LCDV-1 (NC_001824.1)
1oL 1CDV-C(AY380826.1)

69

o B 2 AR 5 Oy DR N R A 4 20 p R
S VE AR E B A, S AR 5T T R AR B
() 4 205 B ZR 45 SR AH L. b, e AR A 44
JIfL N A7 A B R0 55 5 R A 45 A 2 i R A4 S
B 1 SRR AR R AR I B R T b oK 4 g
I8 T YL A S Y AR T R B A 7 2 2 40
L b )R e BT B (0 B W AR A A, Hop
LT K ARG 1 7S 90 8 00k,
R 10 AT R R T e K 200 s 7 o 2

Rt — LR A, AR L (OIE 7K
A B YR I2 BT ) R A R R T kAT
T PCREGIM, 25 5F S T B 4l 2L P A FE Lo
W EE o I8 Ik R R 5 B MCP R 8 A, R IR
W B 5 R B MU R R B (AY779031.1) i) MCP
FEFN AL 35 99.76%; A, RSk B R4HT
BoR, ALY & B #8540 i B R
L AT AN B R 2 O R, TR I K A i
B It BIRSS R AW, S T
X N T3 FE AR BB 7 2018 4F 7 F 1y 8 & il KM A
FET AT g 5 I R At s 75 s R e HE R A R
{EIR 5 L — A () R e S 56 I

I EARER 2 N TR B AR b TR AL B,
AT JLAF AR 08 10 2 5 0071k B 4 A ) 57 BUAS 4 Rk
p. SR th Tk R, A ER K,
HRBETE N T IR B 45 0 T X 90 JRL I FIR B R ) Bk
AU, TR IR R A N TR A AR R R IR A

Jip K2 s 25

Megalocytivirus

U T
Ranavius
SALTA R
Chloriridovirus
R
Lymphocystivirus

3 iRIEMCPEEWE 0 HKIIKKRERELER

Fig. 3 Phylogenetic tree of 20 iridovirus isolates (strains) based on the complete coding sequence of MCP gene
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Histopathological analysis and molecular detection of iridovirus in
cultured Pampus argenteus

XU Yue, QIANDong, ZHOU Suming’, WANG Yajun, YINFei, JINShan, ZHAN Pingping

(Key Laboratory of the Ministry of Education for Applied Marine Biotechnology, School of Marine Science,
Ningbo University, Ningbo 315211, China)

Abstract: In July 2018, an outbreak of unknown disease occurred in the silver pomfret (Pampus argenteus) cul-
tured in a farm in Xiangshan, Ningbo, with a cumulative mortality rate of over 80%. To investigate the cause of
disease outbreak, histopathological analysis, transmission electron microscope observation and molecular biolo-
gical detection and analysis were carried out to identify the pathogen, so as to help us to understand and control the
disease.The clinical manifestations of sick P. argenteus are anorexia, body imbalance, swelling of the spleen, and
abnormal color of the liver. Histopathological analysis showed the presence of basophilic enlarged cells with a dia-
meter of 10~15 pum in diseased fish spleen, liver and kidney. Further transmission electron microscopic observa-
tion revealed the presence of inclusion bodies and a large number of virus particles (a diameter of 140-160 nm) in
cells from spleen and kidney tissues. Moreover, results of the iridovirus-specific PCR test showed that all these tis-
sue samples collected from diseased fish were positive for iridovirus. To further detect the presence of iridovirus,
the major capsid protein (MCP) gene of virus in P. argenteus was amplified, cloned and sequenced. Sequence sim-
ilarity analysis showed that silver pomfret-derived virus (SPDV) shared the highest homology with the large yel-
low croaker iridovirus (LYCIV) (GenBank accession number: AY779031.1) MCP, with a sequence similarity of
99.76%. In a phylogenetic tree, SPDV and LYCIV are closely grouped with red sea bream iridovirus (RSIV)
strains. Thus, we concluded that the virus that infected silver pomfret belongs to the Iridovirus family, Megalocyt-
ivirus genus, RSIV group. In summary, this paper reported Megalocytivirus infection in cultured P. argenteus for
the first time. This study will provide an important reference for the diagnosis and prevention of P. argenteus iri-
descent virus disease.
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