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(1. HEK PRI Be K =9 T BB ER S E AR S ER LR =Rt R 2 S g i
WRBEEEEE R RA I KFIREFIRE S LRE  F O KFEHERITR S S Y TR S S %=
T 2660715 2. RBEERYOKESAEMERE B 201306)

BE 8 7, 3 2 b P 48 7 BE # (Epinephelus bruneus)#n # |4 # 4 7 3¢ # (E. lanceolatus) Ze 25 = 4 1Y
FRe ENFERARANFH RN, EBRNIELEHELEIERFORE, 2017 £ 7 A, EXRAEFHEL
EHAAMIET, 10d NERATEEE 80%. AFEELI, KANNLHLRE, (ERRH,
RIEFT . E R ERFHAT LEE~ER A, B, ARRETHFWNELIN, EARFHFEK
EXEWNERME, ARAH—. BN 10~1Sum thfF K@M, MEHET LN, MABER
RN BFEAEREELREN 130~150 nm WL B Mk, ERERENPCR I, Nme, LES
2 28 W 3446 | 2| 4 4T % # (Red seabream iridovirus, RSIV)B B E AL, M ZF T ZRFEEK
7% % A (Major capsid protein, MCP)Z£ & 1362 bp fy &K 4 X, MET 19 MR ERERAAKLE
B, ERET, ZREBETHOUREMN KB FERE RSIV X8, AARXEAHRT B LI
RERWALIRERE, BT HAERSIVHNEREE, 1 ERARERFRNLH 5%
RETEEZNSEKIE.
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SAMEEE , b, MR A Mg 7 JE (Megal ocytivirus)
14 TSR 9 i A2t 0.2 1Y) B B )i 2 — (Jancovich et al,
2012), MHKHENR T 1 32 2K FE 4 [ (Major capsid protein,
MCP)JEPA 20 B i A B T ML 55 0] 402600 3 R
HKREEEAY), RP 32 SR i K 0 2 Y B8 T R0 5
(Red sea bream iridovirus, RSIV)ZERE | FERYLIR K
0 25 B A% e PE 8L IR BB 9 7 (Infectious spleen and
kidney necrosis virus, ISKNV)ZEHE I 2 2 B YL . it £r1
5 1 K 32 BT 214K 995 WT % 9% 3 (Turbot reddish body
iridovirus, TRBIV)ZS#(Fu et al, 2011; Kurita et al,
2012), ECHHUTZHN AR TR AR AT,
RN TR0 SR Y & J& (Inouye et al, 1992),
PRI, 008 0T R 5 R s U LR gt S 3 T AR 2H 41
(OIE) Fil v [6 31 2y 6 28 5 %2 9% 3 (Jung et al, 2000,
Rodge et al, 1997; Weng et al, 2002; Chua et al, 1994),
A GEI B A L A A I R A A L 220
FHLER TR0 PR ZE . ) A0 B A R 3 - AR ) o
E, BRI AE R BE 0 B B IR AN RE , TR X
TR AR S %

1 #R5FZ*
1.1 EIe#fal

%9 WILAE At R %) 4 R BE R B Ll AR A R A B
13553, TSA. TCBS }EFEE0 B Jb 5T BB A= Wil
A BRAE, WEESIY 44 DNA $2BGRF & 3 R
WAMRE AL AR, Ex Tag DNA R4A .
dNTPs. DNA Marker 4 [ TaKaRa A7) ; FrHE14H
A TAEY TR AR RS A BRA F A R
1.2 EHRAESKRESE

VA SR B SR A FE T I 5 WS 0% s 1
B, X BE SR A TS RN HIAG o
1.3 HAARFRERBHMFEENE

Z: B8 o AR (2004) ) 7 3, SO AL A5 f R £t R £
BORT. BB SR B OHE. R IE 42
AU R AR Y B, RIS . SRR T R
BE A AR
1.4 HFEHRUBERMAEFTE

HAEss i 822 | IR R B ROKR R R, W
Tl UL o i 0 1 LB BB TSA A TCBS
SR, 28°CHiFE 48 h, WIEZRANTE A KAF M, 4140
PRSI

1.5 £HA%% DNA iEEF1 PCR #& 7

PEUHAE R . . K FIE4LZU DNA,

R A N B ] BR324 7 o o LB
W TR IR K BE H AR FLVE ) (SN/T 1675-2014), i
514 1-F/1-R 1 4-F/4-R 47 PCR #zill(F 1). 50 ul
A PCR X WK . 10xReaction buffer(¥ 20 mmol/L
Mg®") 5 ul, 2.5 mmol/L dNTPs 4 ul, 20 pmol/L F|#)
# 1 ul,5 U/ul Taqfi 1 pl, 100 ng/ul BYFEH DNA 4 ul,
A RERAIKZE 50 ul, PCR KW ARF: 95°CHiAs#
2 min; 94C 30 s, 58C 60 s, 72°C 60 s, H:yEfy
30 MEFR; FJE 72°CHEMH 5 min, JH 10 g/L BEfEKH
% g EERT @K 2E 7 R

Fz1 AHREHH PCRS|IFFREBFHF~HKN
Tab.1 Sequences of PCR primers and products
length in this study

Hr™ 9
Sk 514551 S
. Y ize o
Primer Sequence of Primer (5'~3") Amplicon
(bp)
1-F CTCAAACACTCTGGCTCATC 570
1-R GCACCAACACATCTCCTATC
4-F CGGGGGCAATGACGACTACA 568
4-R CCGCCTGTGCCTTTTCTGGA
MCP-iridoF GTGCAGGTTTCCAGAAGA 1581
MCP-iridoR CATGGTACGTAACGCATAG

1.6 HHFHE MCP £ KEFENY 15

Z B8 8 AR (2004) , FH 514 MCP-iridoF I
MCP-iridoR 44 MCP % [H 4K (3% 1), 50 pl 1y PCR
KWK Z : 10xReaction buffer (7 20 mmol/L Mg*")
5 ul, 2.5 mmol/L dNTPs 4 ul, 20 umol/L 5[#J4% 1 ul,
5U/ul Taq i 1 pl, 100 ng/pl BYEIH DNA 4 pl, b2
LK 2 50 ul, PCR M AFESF: 94 CHIAEE 5 min;
94°C 2 min, 57°C 1min, 72°C 1 min, 35 MEH;
Ja, 72°CHEMH S min, F 10 g/L B fEb eI fL vk ke
A LER O PCR =¥ i A T AE W AR A B W]
Uity L[] U8 , FEHE4 52 A PCR 72491751, JH] Blast
X o0 B e 45 2
1.7 MIHBRENRELESH

Wi Blast FuxFah S, wEH 18 Fh(kk) HAa 1Rk
R IR R, M GenBank T #49R A9 MCP &K 4

K75, H MEGA 7.0 WML IR fE R AR ER, 4
BT« 5 58 B A B BRE 1 95 B AR MR e R P 0 40 2
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B BRI PR &L GenBank & 55 8. ATV (NC_
005832). CIV (AF303741), FLIV-JIY (AY633990).
FV3 (U36913), GIV (AY666015). 1IV-3 (DQ643392).
ISKNV (NC_003494) ., ISKNV SB04 (KY440040) .
LCDV-1 (NC_001824), LCDV-C (AY380826), RSIV-1
(AB666328) . RSIV 2HSB (AB666318) . RSIV-8
(AB666335) . RSIV-9 (AB666336) . RSIV 10GG
(AB666324) . RSIV Ehime-1 (AB080362) . RSIV
TGA14 (AB666320). TRBIV (GQ273492).

2 #BR

21 HEHRAESKREE
W BELIE SRR T AL IRIE , M B K A

28°C . FhIEHN 31, pH K 7.5, AN 4.5 mg/L . Fil
SR 1000 F2/40 m® . K pI30] 9 £ G 7 W R R
Bt 2 kR, e AR EE L AR, IR EISET
AR, HIET-E 2 10%, 10d N ERET- Rk
80%.

Fetah 2 1, 4K 29.5~31.5 cm, {KEZN
500 g, ZEAIRFR LA R R, 56 R b
ikt o R EELT , O (R 1A). f#HIRT UL
s B, LR LR R, SRS
B, MRS EM R S, BEEIRE 1B).
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o i IR VAR AL, WO LA IR T, ™
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Fig.1

Diseased fish

A RSN B By RN O, B AR

A: No obvious abnormality in the appearance; B: Swollen spleen and kidney, pale kidney
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Fig.2 Histopathological changes in the diseased fish (Bar=20 pm)

A (@REAMAL; B: RN b B R I R AR k)5 C o F UM P Ko P L % B8 R TURR (= AR k)
D: @A AL E: Sk PP R BRI R s Fe Sk B LU BRI IR AL (RS, Al A
A (AR ) FEGLE A I R AT K) s G (AT ZY H i I 1052 (V) S B A A D A A8 1k, i BB R S (=

Fmi); 1o AT R AR PEIRSE (B 5) B % B I B I R AR MI (k)5 T R A AHEL; K. iR s A S URSE . 4
Mo 1405 = 96 ) H BB KB IBCRT )5 L /D BR MDA AL (R ) M BRI f LS, N o 66 U 22 i

M5 )s O Sk P2z b R AR (A R), A4 MIBT 2B A0 LAY IRIE (F7 k) Pe ERRALOHZL Q: R

O NUBACENE(CAETO MIRSE(RS); Ry S: AR E A2 h 2 I e R M k) T. A E L

U: it B AZUR N . RSE(R D)
A: Spleen tissues of healthy fish; B: Enlarged cells with basophilic cytoplasm in the spleen of diseased fish (solid arrows);

C: Hemosiderin deposition in the spleen of diseased fish (arrowheads); D: Head kidney tissues of healthy fish; E: Enlarged cells
with basophilic cytoplasm in the head kidney of diseased fish; F: Localized necrosis (asterisk), karyopyknosis (arrowheads) and
enlarged cells with basophilic cytoplasm (solid arrow) in the head kidney of diseased fish; G: Liver tissues of healthy fish;

H: Amyloidosis of hepatocytes around the blood vessels (V) and false appearance of double nucleus (arrowhead) in the liver of
diseased fish; I: Focal necrosis (asterisk) and scattered enlarged cell (solid arrow) in the liver of diseased fish; J: Kidney tissues of
healthy fish; K: Hematopoietic necrosis, karyopyknosis (arrowhead) and enlarged cell (solid arrow) in the kidney of diseased fish;

L: Hydropic degeneration of glomerulus (asterisk) in the kidney of diseased fish; M: Gill tissues of healthy fish; N: Oedema
(solid arrows) of secondary lamellar in diseased fish; O: Exfoliation (arrowheads) and telangiectasis (arrow) of secondary
lamellar in diseased fish; P: Heart tissues of healthy fish; Q: Myocardial degeneration (arrowhead) and necrosis (asterisk) of the
heart in diseased fish; R and S: Scattered enlarged cells (solid arrows) in lamina propria of the intestine in diseased fish;

T: Stomach tissues of healthy fish; U: Degeneration and necrosis of the stomach in diseased fish (asterisk)
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T . LU BT A K PE N I R A, B
10~15 um, 4HAEFTH—F0(& 2B). M8 30 R S 4K M
RV 20). iR 0 Sk 5 2 3508 19 R &5 44
(Bl 2D) o i £ 1Y 3k B 20 23 v mT L K o g v 1) i R 4
Mi(# 2E), HAHZIGEPATL, i 20 A & A A% [ 4
TN, 22 ULAR MG AR A J5 T8 B SR L (1 2F)
fa R A 20 B RN L TR — , S5 4  iiHES ) %
(K1 2G) o o £ JFF Uk 200 J S e, 300 SR L 00 o At
— R, T ROSUAZABR G 5 A A% ik R T A SO i S
AR5 a0 52 ) B A & AR VE R PR AR, I R R 55
ARG RE TR e o (B 2H) . g AR P9 AT 0 JRy kb PR 3R
B, IR IR R ) P R AR (] 21). fgERE Y
B A ZUEE R . (R 23) o R R B 3 I 2 ZUR
AN ) Oy AT E N TR 2 TR e O N i I SRV g n e
RN B A AU /b £ B /NS L R AP, 2R
Beas WAL (B 2K)o B /NER I AS BRANA KR AR M, /N
WA (] 2L) fat Rl M s [ K 40 i 50 2 P HES
YR 8 22 ZE KT T (8] 2M) i fa B ZH 2R S5 R R I,

IR B2 P& 2N), H R sl e vk 4y
MMM, SECEY MY KA (& 20), @R ML
JLZH B 45 440 335 OB R4 (11 2P) o o6 00 ULET ZE S5 A0 s
. AL, OILRIEAE M, M BOR I R B S AR
Jio FUE O HLATBIRSE, M T A IR IR Sk
(K 2Q). WAL RN E; MEREEZE R
HH B0 B A — . g R Y B R A B, 4 B A [ 4 T
ifEin sk, SCEEMOR, R EEIR(E 2R,

[’ 2S). Jath i FAR T 2R AS M, A L B IRBE
fift, BRI A IRFELL (K 2U).

2.3 BRRIENE

75 S P BT ULER e B, o £ 9 3 1 2H 2 AN PR A S
i 2, RRERT DLROR TS, A% A BRI sk,
Giep i)y P i Y e A DD R R A Y A N
Ji U T 2 (1 3A) o I I 200 B AR 5 A7 A R o R
B EERL T, JOREE, EAR N 130~150 nm (& 3B),
s 1 Sk B 3k 0 2H 2 v T BB A R o ORI iR
Yf, HEAARRMK . 050, g M R £
e ) 2 e A 4 P 2 FEE P 5 T 18 K e R S AR Y [
S5 3C). M E R T -/ MAEE 3D), fEfa
JHF 40 6 5 Y SRR 453 B 45 4 S, A P R A e L T
fi% , R%AMIE AT UL R TET P9 0T D9 4 AT B /N3 R
W3, SRR, M E A A, R
BESHFE/MA, TIBORIARTE , S5H AT 2 (& 3B,
Bl 3F). i /N L g A0 P A 1 4 o ERAZ A, A
FEL P B SR TR, Zob AR OGS iR, R

G R WL (18] 3G B 1 1. 2E 23 Jie oK 208 L 16 200 L Py
Fa, IR SE, AR (E 3H), ek H g -
Bz A0HE . AR AN AR P R, 2ok AR K | 5k,
FEFRE TR L S B Y TR AR LRI,
DL KGN I LR A s 4 M AZ R Rl ok, kL P
5 R 0L I Bk (] 3T, 1 3T). i i 1l A % 1 4
J UL 21 K i B e AL (B 3K, BT 3L), F
B AT 28 P IR0 PR e AR A A 2 o fa 0 UL i
WK R, AT LK BRI AR (E 3M),
A8 K 40 mT L2 L s d kT (18] 3N TR 30),
DL A ZeRL AR 5, PR R BEREIR (& 3P), i
CINIRZEE A7 QT S RS BN B A DS R TAZ
(% 3Q).

24 FERAKRENAESE

ST G S5 M e B2 AR L B 2 A e R A T
B, RS TSA I TCBS 153838 UK 21
W%, AR MBI RRIE . £ 16S IDNA T % 7E
43 531 h W 4 TG 9IRi (Mibrio harveyi) . 9IKT# (Vibrio spp.) .
35 A\ A1 & 6AT B (Photobacterium damsel ae) | I 38 2 24
Jifi 1 (Pseudoal teromonas sp.). 385 B fifd 14 (Alteromonas
sp.). VA R LR FT B (Sulfitobacter sp.)% .

2.5 fRBHELZH PCR KM

3R, Sk AL, HSIY 1-F/1-R A
4-F/4-R #£47 PCR k], Z55RI M@ BHM:, 1Mifd e
e BEARY G AT An] Sty (] 4. 5) MKABAT ML bR HE
SN/T 1675-2014, AJ )20 H 8 FEAR o Bt 45 2H 2 rh A& 3
90 RSIV,

2.6 RBLBEMMPMIEHFEIRLTE

M JE A b P A5 B TR (A N
LZ170711 #£)DNA R B, KEH 1581 bp, £ Blast
FoXF 0 MT, IZ A5 MCP 3 K 58 2 Al g ity X B H:
i 57 AN R 162 M AT RR . o, MCP JE[H 4w
G IX 4K N 1362 bp, ZWfi 453 NEIER .

5 GenBank EEH 18 Fh ()T R4 B3 FOAH N
FEF AT LT R B, LZ170711 ¥E5 40 i i 0 55 @
W0 25 45 FE AR A UMEAE 94% LA |5 T 5 i 75 8
R EL B b BE R L SRR B R RV R s 1 JE R
TR TR AR PR S5% LR o 7 40 it b Ko
BN, 5 RSIV S8k EE 97%, 5
ISKNV F1 TRBIV B4 53 B AR AH I 94.5%~
95.1%, LZ170711 5 RSIV TGA14. RSIV 10GG.
RSIV-8, RSIV-9 ] MCP 375158 & —%, 5 RSIV
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Fig.3 Ultrastructural changes in the diseased fish (Bar=1 um)

A BRI N R IK A 2R R (M) s B U R AIME N R B FERL 5 C: I RN A 2ok R (Mo ik L 200
WBAFTS)s D: ORI HEC) R I N BE (7 k)« (N, AT T /MA(Ab) ;s E: SRSERIAT A (He); Fo FELH
J h ER AR MR HT R ) - IR (FA)FZRAMY; G: B/ME LRI 4 (R 5), IMRZEATR(= ARk, Lok
RO, WPRZ BT 2T Sk) s He I ORAHMLEC) B JIE Hh 40 i rO BB N B (35 ), BNV IR S, AR, 1 6l
bR AEAZ (N BRYTR (i k), okt BRI (ER)ATRASIE 5 1. SEARM 05 3 O A ml s 2ok R (M) ;. Ko i f 47
R TEAL T (EAEN); L S8 AR R R T () M DL BUR BT ORI (R ) N: DR
PR RERL T (F7 k) O: O LI N I #EL 7 (F7 k)5 Pr O IEAIIE P BB S RO 2R IR (735 )5 QWO AN L v
FEARTE(HT k) BN Iy i (= A Sk ) Y ZORL A
A: Collapsed cell nucleus (N) and swollen mitochondria (Mt); B: Numerous viral particles in the cytoplasm of enlarged splenic
cell; C: Swollen mitochondria (Mt) and invagination of cell membrane (solid arrow) in the enlarged cell of the head kidney;

D: Invagination of cell membrane (solid arrows) in the enlarged cell of the head kidney(EC), nucleus (N), apoptotic body (Ab);
E: Necrotic hepatocytes (Hc); F: Myelin figures in the cell of hepatocytes (solid arrow), fat droplet (Fd) and mitochondria (Mt);
G: Karyopyknosis (asterisk), primary lysosomes (arrowheads), swollen mitochondria (Mt) and broken brush border (solid arrows)
of renal tubular epithelial cells; H: Invagination of cell membrane (solid arrows) in the kidney cell, abnormal nucleus (N) and
perinuclear space nucleolus in the enlarged cell (EC); I: Enlargement of nuclear gap in the gill epithelium (solid arrow), swelling
deformation of mitochondria (Mt) and endoplasmic reticulum (ER) in gill epithelial cell; J: Abnormal mitochondria (Mt) with
longitudinal cristae in the gill cells; K: Viral particles in vascular cavity of gill (dotted rectangle); L: Viral particles in leucocytes in the
gill (solid arrows); M: Numerous primary lysosomes (asterisk) in myocardial cells; N: Scattered viral particles in vascular cavity of
the heart (solid arrow); O: Viral particles in leucocytes of the heart(solid arrow); P: Myelin figures (solid arrows) of mitochondria
in the heart cells; Q: Myelin figure (solid arrow) and longitudinal cristae (arrow heads) of mitochondria in the heart cells



%3 X BH A5 ECBR IR B AR 2R S A0 BRE R T BRE ) 2 U0 B 109

B4 {514 1-F/1-R K5 ke Jo B
Fig.4 PCR results of diseased and healthy fish using primer 1-F/1-R
M: DL2000 DNA Marker; 1~2: BHPEXSIE; 3~4: PIMERTAR; 5~8. 1 S9_@mn. . LEMmE;
9~10: 2 SR ARG s 11~12: 3 SHGEMMAIE ; 13~14: fl R iy IR
M: DL2000 DNA Marker; 1~2: Positive control; 3~4: Negative control; 5~8: Sample from spleen, liver, head kidney
and kidney of diseased fish #1; 9~10: Sample from spleen and kidney of diseased fish #2; 11~12: Sample from
spleen and kidney of diseased fish #3; 13~14: Sample from spleen and kidney of healthy fish

Bl s i FHS 14 4-F/4-R K HE 5 0 ke Jo B
Fig.5 PCR results of diseased and healthy fish using primer 4-F/4-R
M: DL2000 DNA Marker; 1~2: BHPEXSIR; 3~4: PIMEXTHR; 5~8. 1 S9R@mi. M. LEMmE;
9~10: 2 SRR s 11~12: 3 SH@AYNMFIE 5 13~14: {dRef A IR E
M: DL2000 DNA Marker; 1~2: Positive control; 3~4: Negative control; 5~8: Sample from spleen, liver, head kidney
and kidney of diseased fish #1; 9~10: Sample from spleen and kidney of diseased fish #2; 11~12: Sample from
spleen and kidney of diseased fish #3; 13~14: Sample from spleen and kidney of healthy fish

Ehime-1, RSIV 2HSB #F 9 MEHMRMZESR, ML I SRR (L PRAE, 2010; fl st =45, 1998). ARAFFE
YEHN 97.9%, KI, B IR BE R N AR e, B B, FLAGE M

WA EIRESR, T Mega 7 HVFRIEE TR 19FI(BR) 5 i, JE L Bs e 76 FE G 22 7 (Lates cal carifer) Fil
RN RS R B 6). MWK 6 i LI B HH, 1% 111 (Sganus fuscescens) H A i E CCHESE, 2015;
ARSI M S ARTEIE, LZIT071 BROLTFAINIE e, 2014). s esith T T i ke 20 Hi T R 95 250

AT E N, H5 RSIV &4 BRI R SR T F20) 2515 W7
3 i TEAH LG HE 7 T, WAL S5 10 4% 4H 2 A7 AE 40 i

ARV R TR R T AR A LR A £ A
Y T I R ARG R R SR A SRR R AN MR i AR AR R ERD) ] L
. WA SR . RNREE, VERE, HRELM . B KERERE. S5 EARN 15~20 pm B RFORANE,
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—|:EATV (NC_005832)
99 GIV (AY666015)
———————LCDV-1 (NC_001824)
100 ————LCDV-C (AY380826)

1IV-3 (DQ643392)
CIV (AF303741)

\{96 FLIV-JTY (QY633990)

r RSIV TGA14 (AB666320)
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RSIV-8 (AB666335)

RSIV 10GG (AB666324)
RSIV-9 (AB666336)
RSIV-1 (AB666328)

RSIV Ehime-1 (AB080362)

71

(=]

Megalocytivirus

TRBIV (GQ273492)
ISKNV (NC_003494)

FV3 (U36913)
Ranavirus

Lymphocystivirus

"] Chloriridovirus
"] Iridovirus

Kl 6 KIE MCP JEHMIE 19 (BRI R TR RS AT R

Fig.6 Phylogenetic tree of 19 iridovirus isolates (strains) based on the complete coding sequence of MCP gene

1200 1Y B BLP FEAERAE (Jancovich et al, 2012), @il
TR B RLRLEE , FENRLDE . Sk VB A i K 4 b
IR 24 T 5 o o A TR A R T o A N JBSR 11
JE, FERBTAEMYI A, 2% n USSR A0 i Y
0 0 R ELA R o AR AR Y [ 2854, TR B i PR R A
P2 UM ANTE R, (EAR i — 5. b, TEdNf
O WEFNSE A I . A0 N R BT — B 1 9 B
KL, 22 B i R 4 0T R 5 7 AT L 3 1t Y A A
R e B M BUA Y HU(ZE R SE, 2009), JoHAHS 4
WS, — 7T, AHIET K B R e B S B
OISR . Wi TR BS K ASEE B E , 5 T4 E
YIRS T TR 9 B 1 2% £ 15 (Oplegnathus fasciatus).C»
JUE S5 BRI — B (2R 4, 2011), 5 — D7 1T, TR )
AR R, s U LN B A b A A8 B i . K
4.0 FILE B B A it I ) 05, o Akl ] O T3 AR
MBEREIR, IR IR DIRER e E 2k ZRf Lk
PR FURFAAIE , 5 000 JUE HH BT ™ S R R A, e T
AR RGN , & AL AUAN R, H R 30 R
K TG Ty . NIRRT R AR

MCP JEHR G i i R B , HIE M
B BEORNT, SOR RS IS S, T LSS A3 S BT R g
BT AL G R, R TR B 4 28 5 8 1 AR A
(Inouye et al, 1992; Chou et al, 1998), AL & If:
SIHT T AR R BRI TR 1Y MCP R, R T
WORIRTE RGLR B W, UEISRE B AR 43 28 M s T
BT s 2 AR 240 B s 5 B L B8 e R s B 2R R

1 P BE 290 B -5 B FLER (Pagrus major ) Y RSTV-8
JB =5 R8T (Seriola dumerili)f) RSIV-9 . YL &P £
KA (E. coioides)i) RSIV 10GG . JEYLtE s f1 K
(E. fuscoguttatus) ) RSIV TGA14, H MCP JL K 4t
XA2F8 e —3, LA BN R —Fh#E ., X
W] RSIV EURTE ERFEAR), HXF 2R K M2
Y B W SO . RSIV X6 o BE A4 250 1 e Aip
KIWAHE, ARIRABI.

Chou HY, Hsu CC, Peng TY. Isolation and characterization of a
pathogenic iridovirus from cultured grouper (Epinephelus
sp.) in Taiwan. Fish Pathology, 1998, 33(4): 201-206

Chua FHC, Ng ML, Woo JJ, et al. Investigation of outbreaks of a
novel disease, ‘Sleepy Grouper Disease’, affecting the
brown-spotted grouper, Epinephelus tauvina Forskal.
Journal of Fish Diseases, 1994, 17(4): 417-427

Fu X, Li N, Liu L, et al. Genotype and host range analysis of
infectious spleen and kidney necrosis virus (ISKNV). Virus
Genes, 2011, 42(1): 97-109

He JG, Weng SP, Huang ZJ, et al. Identification of outbreak and
infectious diseases pathogen of Sniperca chuatsi. Acta
Scientiarum Naturalium Universitatis Sunyatseni, 1998,
37(5): 7477 [P, S0, BOERE, . SRRARAT
TR TR I E Y. P LR A (A SRR ), 1998,
37(5): 74-77]

Inouye K, Yamano K, Maeno Y, et al. Iridovirus infection of



X BH A ECBR IR B AR T

S A B e TR 2 L B A 111

cultured red sea bream, Pagrus major. Fish Pathology, 1992,
27(1): 19-27

Jancovich JK, Chinchar VG, Hyatt A, et al. Family Iridoviridae.
In: Virus taxonomy. Classification and nomenclature of
viruses. Ninth report of the International Committee on
Taxonomy of Viruses, 2012, 193—-210

Jung SJ, Oh M. Iridovirus-like infection associated with high
mortalities of striped beakperch, Oplegnathus fasciatus
(Temminck et Schlegel), in southern coastal areas of the
Korean Peninsula. Journal of Fish Diseases, 2000, 23(3):
223-226

Kurita J, Nakajima K. Megalocytiviruses. Viruses, 2012, 4(4):
521-538

Lei Y, Qi RR, Tang SL, et al. Diagnosis of iridovirus disease in
spinefoot Sganus fuscescens. Journal of Dalian Ocean
University, 2014, 29(3): 236240 [f53E, B, B,
S5 M T TR BN IS M. RO T R A AR,
2014, 29(3): 236-240]

Li H, Sun ZP, Li Q, et al. Characterization of an iridovirus
detected in rock bream (Oplegnathus fasciatus; Temminck
and Schlegel). Chinese Journal of Virology, 2011, 27(2):
158-164 [Z4, PN, 2558, . S WAk i i %
TERRERESE. RREI, 2011, 27(2): 158-164]

Li YL, Chen C, Wang QY, et al. Comparative analysis of growth
characteristics between hybrid F; by Epinephelus moara (?)
x Epinephelus septemfasciatus (§) and the offspring of
their parents. Progress in Fishery Sciences, 2015, 36(3):
42-49 [ZERBE, WM, EIHE, 5. n8 A M E
moara)(Q) X -L A1 B (E. septemfasciatus)($)4<32 F, 4
KIS HOEAR TR L. il Bl ik, 2015, 36(3):
42-49]

Qin L, Wang YG, Shi CY, et al. Pathological study on the
infection of Scophthalmus maximus by an iridovirus.

Progress in Fishery Sciences, 2009, 30(5): 6-12 [Z#7, T
ENBE, SRR, A — R R mE R e SR B A B B
Y. Ml RlEERE, 2009, 30(5): 6-12]

Rodge HD, Kobs M, Macartney A, et al. Systemic iridovirus
infection in freshwater angelfish, Pterophyllum scalare
(Lichtenstein). Journal of Fish Diseases, 1997, 20(1): 69—72

Shao YX, Chen C, Li YL, et al. Effects of low temperature stress
on serum biochemical indices of the juvenile hybrid of
Epinephelus moara 9 xEpinephelus lanceolatus &'. Progress
in Fishery Sciences, 2017, 38(2): 70-76 [AREH, Mikd, ==
2Bk, S5 ARIRPMEX =800 BEf(Q) x il 1 B (A
SRR MG AR R 2. LR, 2017, 38(2):

70-76]
Shi CY. Studies on virial reddish body syndrome of farmed
turbot Scophthalmus maximus in China. Doctoral

Dissertation of Ocean University of China, 2004 [ i{4R.
FR[E TR I AR ZE SF AR LR RIS . v R
WA AL S, 2004]

Wang Q, Zeng WW, Liu C, et al. Identification and
characterization analysis on a megalocytivirus isolated from
diseased marbled sleepy goby, Oxyeleotris marmoratus.
Acta Hydrobiologica Sinica, 2010, 34(6): 1150-1156 [T
PR, WA, XU, G5 = BEARYE G b o 4t i 7 ar
0 BE 1 4 B 5 M E . KRR, 2010, 34(6):
1150-1156]

Wen L, Lei Y, Qi RR, et al. Diagnosis of iridovirus disease in sea
bass Lates calcarifer. Chinese Journal of Fisheries, 2015,
28(4): 28-32 [SCHE, TR, IR, . RV Lates
calcarifer MURIRTEMR A2, K722 255K, 2015, 28(4):
28-32]

Weng SP, Wang YQ, He JG, et al. Outbreaks of an iridovirus in
red drum, Sciaenops ocellata (L.), cultured in southern
China. Journal of Fish Diseases, 2002, 25(11): 681-685

(R LIER)



112 b /A - =

-
el

%40 %

Histopathology of Hybrid Grouper (Epinephelusbruneus ¢ x E. lanceolatus &)
Naturally Infected with Red Seabream Iridovirus (RSIV)

LIU Ranyang'?, SHI Chengyinl‘@, XIE Guosi', LI Chen', WANG Haibo'*

(1. Yellow Sea Fisheries Research Ingtitute, Chinese Academy of Fishery Sciences; Laboratory for Marine Fisheries
Science and Food Production Processes, Pilot National Laboratory for Marine Science and Technol ogy (Qingdao);
Key Laboratory of Maricultural Organism Disease Control, Ministry of Agriculture and Rural Affairs;
Qingdao Key Laboratory of Mariculture Epidemiology and Biosecurity, Qingdao 266071;

2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306)

Abstract “Helong grouper” is the hybrid progeny produced by female longtooth grouper
(Epinephelus bruneus) and male giant grouper (E. lanceolatus). As a new breed of hybrid grouper, there is
no report on the diseases of the Helong grouper, at home or abroad. In July 2017, the Helong grouper on a
fish farm in Shandong Province suddenly died, and the cumulative mortality was as high as 80% within
10 d. A field survey found that the water temperature was 28°C and the salinity was 31 during epidemics.
The appearance of diseased fish was normal. However, they were unresponsive, and died at the bottom of
the tank. Clinical examination and necropsies revealed that the spleen and kidney of diseased fish were
severely swollen and crispy. Histopathology studies indicated that tissues of diseased fish were severely
damaged. A large number of basophilic, homogeneous cytoplasmic, swollen cells, with a diameter of
10~15 pm were observed in these tissues. In ultra-thin tissue sections of the spleen and head kidney, there
are a large number of iridovirus-like particles, with a diameter of 130~150 nm in the cytoplasm of the
swollen cells. Using specific PCR primers, severe infections of red sea bream iridovirus (RSIV) were
detected in the spleen, head kidney, kidney, and liver tissues of diseased fish, which was consistent with
electron microscopy observations. The complete coding sequence (CDS) of the major capsid protein
(MCP) gene of the virus was 1362 bp in length. Based on the CDS of the MCP gene, a phylogenetic tree
of 19 species (isolates) of the iridovirus was constructed. The tree showed that the iridovirus infecting the
Helong grouper belongs to the RSIV cluster of the genus Megalocytivirus, family Iridovirus. This article
describes for the first time the histopathological features of the iridoviral disease of the Helong grouper
and confirmed that RSIV can naturally infect the hybrid grouper. This study not only revealed that the
Helong grouper is a new susceptible host of RSIV, but also provided an important reference for the
diagnosis and control of hybrid grouper viral disease.

Key words Helong grouper; Epinephelus bruneus; E. lanceolatus, Red seabream iridovirus (RSIV);
Histopathology
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