o alslA] A 13 ¥ Al 2 3(2000)
J. Fish Pathol., 13(2): 121~127 (2000)

Ol2|= Hlo|2{A Zigioll 28t 4| F&,
Oplegnathus fasciatus®| CHZH|A}

BN - HEU - THE - YR - YHPs
FYFNEN AARFRATL, FYSANFY We), v st

1998 8~10¥0l Fsliet UK A 71FEl FAoM ARFA &F, Oplegnathus fasciatuse) 60%<)4
HALstTh Wole] AL HolAAY HA=Y opytule wEZFgo] 43l H|FL B0l oz uiHo]
UL, ¥, A, AT L 7R3 20N BT 397149 vt 7 EERI Bele) njRza)
R4S GRHI R HEME A, AE7t 233} 8 ARe AEHAL A7 veh} Z9¥E GF ME
Z257E blojgiart EEAh £2€ nlol wigd (10°TCIDsy0.1 mye A3 BE5 xojo] B7pa}
P AAzgolsl fARE S48 YEREA AL dolwt, E§ Hoje] v Az S AAFn|Hgog
A Az, 220 vdAZe] AZRNA FAo] 120~130nmel™ 2jTto] Y= A 20HA| Q) vl A YA}
7h BT 283 genebankZHE AL FF o|2|Enlo|2|2(RSIV)S] ATPase gene®] DNAG7IA LS
FEo2 A2E primerS AH-31] PCRE F-3)% 23}, 500 bpe) PCR A4 E0] Holuh 2191719 € GFA
oA dojFedl, o|E PCR AYAHEL RSIVY ATPase cDNA genest 95%2] 454S JeRiUt). wa}
A FHEFA dF A 4ozl U vlolgae FE olzlenlo]HARSIV)SH FAME o)) Enlole 2~

2 At
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FE olglxvtolsl2  AW(red seabream
iridovirus disease; RSIVD)2 1990d Y& A|=2F
AHe] ZF FAFIM AL e &, vjd
HA|Ho] ke why ojFo] g dA ¥
(Evynis  japonica), 7’3 E(Acanthopagrus
schlegeli), & °l(Lateolabrax sp.), oi(Seriola
quinqueradiata), Aol(Seriola dumerili), 3%
2 7§ o) (Pseudocaranx dentex), 778 O)(Trachurus
Jjaponicus), snubnose dart(Trachinotus blochii),
Bt o)(Thunnus  thynnus), &5 (Oplegnathus
fasciatus),  spotted  parrot  fish(Oplegnathus
punctatus), ¥ 8F2](Epinephelus akaara), 5%
Exntg
(Epinephelus  awoara), Y X}2}(Parapristipoma
rrilineatum), Y5 (Girella punctata) 5 1B
17, \dX|(Paralichthys olivaceus)?! 7}A0H 1%
9 B (Takifugu rubripes)?) BO01H 1&4|4
I olixulelai2 o] WAE:= Aog B
2EAtHMatsuoka er al., 1996). FHEolA &

(Epinephelus septemfasciatus),
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® RSIVE icosahedral cytoplasmic deoxyribo-

virus24 27]7} 200~240 nmo)™ FE Y 5%
o o8} iridoviridae® ¥F3I2 AT, ojFE
£F2 3= irdovirustt oA lymphocystis
virus®¢! flounder virus(LCDV-1) 2 lymphocystis
disease virus(LCDV-2)<} goldfish virus 1-like
virus B Q! goldfish virus 1(GFV-1) 2 goldfish
virus 2(GFV-2)¢h= 23] thE ulojgi2g L]
Atk iR o FE olgiulolgA AW 7t
dE oJRe F98e sl A% nEFE
o7iv] H4E¥ 9 v vitEAe vehlid, |
Ao 2= A, A%, A, 7+ 2 oprh
ZZo) v E7} PAEe o] SHoln, F ut
olg{A Ao 9§ Al & E Wolxo]
ol dojul= Aoz UA Utk(nouye er al.,
1992). AF7kA] $-2 YgelME iridovirusZol
%£3R= lymphocystis virus7F %2 dx]o 72
of AEH FTUE I3 g FJHE F2
AUANLH, RSIVE el BaER gty 2
], 19989 897 gait 49y %, AA, A
HE, AF 59 sd7HFe] Fgolq AReEQ
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FA EFol HARY] ARl o) s
1082712 ARSEe] 60%8 =7t FALelo, 714%
A R A ZEAARE AT Hed 718F
2 MA@ AEER) sl weba JEe HA
AE #EE] 3 Holg £ ¥ 4
AVE 3% A3, RSIVY ZE33H FAKR H]
WAIE7E vgzE] FollA FEPo= A ¥
B9 HAPL olgizutelgart 99Y 7Fsd0l
oj$- ol A S5 HARI AHE S B
ATFE T3 AAE Basiat drt

e ¥ Yy

Algiof

1998 8~108 Ad FIF % Az du
s 7FFEl FACIA Aol HojAAY B
=5y glo] FFske WAMIHS] SE3 HAE
EEA 15~26cmye AFsk] Aol ARg-3t
At

He 8 ZAl

Woje] A7)%&-& Davidson’s sol.o|l AR
Z Aol gl el 23 FHE um)S THEo
H-E 94€ 34y} Feulgen ¥h8-S A1A dv|7e
2 #FsRoen, 3 uZxRAL Aisly &2t
oleFat2o] =23l £ Hemacolor 92(Merck,
Germany)yS 3} B|tAXE A3t

Hlojgia #2|

ojo] H)ARFE HE3d A FE
IeAGelAZE vl F 108 F(wiv)2] EMEM
(Eagle’s essential medium, Gibco)S 37134
4°CollA 1027 5000X g2 YHEIAT. HF
He £ 287 12,000XgE PRI
45L& F33le] 045um syringe filterZ I3}
&4 10% fetal bovine serum(Gibco), penicillin
(100 TU/m/) ¥ streptomycine(100 ug/ml)S H7}
3t EMEM2.2 @843t GF(grunt fin)5-3M X
of FFdte 25°ColA vigstHA AEZHAAEY
(CPEYE T3

HXp0|E E
Wolo] gz Ae A MEsY 25% glutar-

aldehyde sol2 4°ColA 4N ZASE, 1%
osmium tetroxideZ A-20A 2417 F14% ot
2, ethylaicholf| ¥ & €<A1# Epon mixtureZ
Eoj3lEZ 60~90 nmePEsiA 1% uranyl acetate®}
lead citrate2 ©]F P& FAXAAEUA
(Hitachi- 7200002 vlol&i2 xte BT

E2|ujo|2{a0] HUMAIH

GFF3lA| o)) Woje] v|Fz3S FFdA w2
wjFst ulolg] 29 0.1 mi(10° TCIDsy/0.1 m)<
5 30vRRIAF 6.8~7.6 cm)ell BAFAKSIAL, O
Z7E EMEM 0.1 m# FAkste] 2007 54
FRPFZ0| 242} 488t 2 20~23°CollM 2%
7 ARSSPEA HEg S AT

PCREIS(polymerase chain reaction)

EEoA &g olgirrlo]gAg YEAM B
g ol XFHA HalE o= RSIV(red
sea bream iridovirus)®] J#AE I} s,
ARG E5e wARAH vz vifde
ZA1A WY GFAEZHE high pure PCR
template preparation kit(Boehringer Mannhem,
USA)E ©]43l template DNAS Zt2} E&]35l2
PCRE 4A|81%0t}. primeres Kurita et al.(1998)
o] Hi% RSIV ATPase geneS o] &3 5-
GTACCA GGGCCATGTGAAGT-3’'9} 5°-GCAC
AATGAGCTTCATTCCA-3'E Al&ste] ARG319]
o, PCREEHH-2 10mM2] Z+z2}e] primer}
0.5unit TaKaRa Ex Taq™, 02mM dNTPs,
2mM MgCl,, 1 mM 2-mercaptoethanol®] X3¢
EFEC] 10ng9] template DNAS Z+zt 715k
5 Geneamp PCR system 2400(Perkin Elmer,
USA)S oj&al 94°C 3037F WA, 58°CollA] 45
Z7F A¥, 72°CelA 457 A1 308 wHE
YAt SEE ¥ E(productyE 1.5%
agarose gelolA 7]9E$ ¥ Ethidium bromide
(Sigma, USA)Z J43)X DNA =Z71E ®\ws}
At

7| MSd#4 (sequencing)

PCRE ZZH 500 bp 2719 HHEL 1.5%
agarose gelolA] #2l3dte] pGEM-T easy vector
(Promega, pGEM® -T [Easy Vector System I,
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Usa)dl 4YAl! plasmid DNAE E coli
DH5coll FZHEAA dF viFs § DNA
plasmidE F&3} Pharmacia Biotech automatic
sequencer(Pharmacia Biotch, USA)S ©]-&&|A
7IMES BT BAE F714 8L genebank
gl Ak RSIV f22ke] A7 83 vl
A3t

4 o

Hoiel L - 9% B4

HE EBL /N P FEd 3y B
 BRE 92 s gRlo] AY3ht ks
H, ol obtulel WPzt ANl HolAA =
S5} AR 9 A=ol] FVZHE e
o AFESEHE vehlie 49 A a8
2 olg shis) v el Kolyog Hsp
HEECEE S

walers pg

wole] F71zAeNE FEAR B Wz
F249 ME AP FEHA Fos B
Aich. 53] A% 597149) HUhHES} H)zk
7REANY SolHog T BIECH (Fig

Fig. 1. Enlarged basophilic cells and infiltration of
inflammatory cells in the spleen of diseased fish. H-E
stain. Bar = 50 pm

1), ol2ig B|YAHEE Feulgen Y332 VERY
W A A B oy FoME BEEHAU
t}. 223 ¥)ARZE =8 hemacolor® J4Y
3t Ax, AN YR A & 59714 v
A7t FA=AHFg. 2).

Hjol2{a Ea|

yojo] u)F v dE HFFI¢ GRFAEE
Fig. 30X}t o] 3E ¥ 49ARE A7t +3
3l M EHEAEIHCPEyE YERIY ol2gt 3
YA ZE wjgr)7bo] AojArE AXHA HA} ul
F&71ueolA v = ATk,

CIVEIESE 12

Wolo] v HAu|FeR #aAt 2
3}, Fig. 40419} o] ol &[] A EFuof
Al A717F 120~130 nme]BA 2jgte] = & 20
WA 2] npo|y A Yzt B3] BFH A

Hjoj2{Ao| HaA

HE SEo2RH B upelyAE E5d ¢
A7EAZ A3 Fig. 59149 Zo] S5 AHA
0 §F 7IAFE HAE dojur] ARk, 149
A AF A=Y 73 HAREC] 100%3A1%,
ZT2A EMEMERE: FA13E S5 A7t

Fig. 2. Enlarged basophilic cells (arrow) in the imprinted
spleen of diseased fish. Hemacolor stain. Bar=5 um
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Fig. 3. Cytopathic effect showing enlarged and rounded GF cells infected with iridovirus. A, uninoculated cells; B,

inoculated cells.

Fig. 4. Electron micrograph showing virions(120~130 nm in diameter) in the cytoplasm of infected cells from the

spleen of diseased fish. Bar = 200 nm(A), 100 nm(B).
A3 At dofubx) st

PCR 8

S5 oo vz vP=zAe vl
€ HFH GFHIEE 422 RSIV ATPase
geneS ©]8-3l] AZF primerE ©l€3l PCR
< AAZ A3, Fig. 6olM e} o] EEHol9] H
AxA3 vFzF vpdg HEs viY GF
A ZAME Z717F 500 bpel ¥H-A8AJE(product)
o] FZHUAIT upol2iAE HFEA ¥ GFA
YoM v Eo] ZEER] Tt

27| M 2] (sequencing)

HE 59 vPRF 027 PCRY o3 5
" 500bp] W AAJE(Fig. 6) sequencingdld
genebankl|4] RSIVS} homologyE ¥lw 3t A3, &
F Hojoll dojZ] PCRAUAEES RSIVEY] ATPase
cDNA genedt 95% 4548E BATHFig. 7).

n @

WE EFS IRYHEHoRE o] S35
A SaEon, ol da N 24 U
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Fig. 5. Mortality of striped beakperch by intraperitoneal
injection of the virus isolated from diseased fish. W,

inoculated with virus(10° TCIDsy/0.1 mf); A, inoculated
with EMEM(0.1 m/).

BRIt Ry AL H|F 23 o] HiY)
so] AN, v, A, 77 A% 2 ok &
Z]ollX Feulgen ?Pé'a'}%q 3H714 vdAIE7L
FFEAe, o9 e S FE olExnlol
HARSIVYIl 288 %}%—J 293 o AV
% 3L(Nakajima and Sorimachi, 1994), &3 &=

H]32A vio S GRMIE) HEdt] widgRt

o

=59 =ikl 125

M1234

-« 500bp

Fig. 6. Agarose gel electrophoresis of amplification
products from the spleen of diseased fish and GF cell
infected with the causative virus using primer based on
ATPase gene of RSIV. Lane M, 100 bp DNA size
marker; Lane 1, positive control; Lane 2, normal GF
cells; Lane 3, spleen of diseased fish; Lane 4, GFcells
infected with the causative virus.

Az, oA HEF 4-5Y945FE GRHES}
T3 ET M2 AdEiAle AERAEEAE
RSIVE HE3I vehhs Al Xadadel fAkst
Ach(Hannele et al., 1998). 12|32 HE SFo=
FE ¥ vpolgag AYPIHeE A% &

goacaa icttoattocaccoatttogtegtcoggtttoacaggeogoageteogtea 60 «+RSIV
IIIHIHIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
g tgagot tttogtogtooggtttcacaggoogoagotoogtoa 471« isolate
gggacaactottggatttocatttttgtaatatgtoagac cataccac 120
Prreernnrreieenenrrprernnrreennnreeprngnnt g ll (AN RNN]
gggacaactottggatttoccatttttgtaatatgtoagactacy g taccac 411
casaataata ogttgatgcactacgotgtagoctatgtgatgtgotatacattgg 180
IIIIII llllllllllllllllllllll IIIIIIIII TAOREIIEE nernein

tgatat gttgatg gtag tgtgatgtgatatacat 351
cagtaagggggoaaacatgotgogacat ggoogty tgacgaataccoacg 240
IIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1
cagtaaggggg gotgogacatatgaaggeogty gacy goacg 291
ggtggotogygoogaggagggtyatgagacacttattatgacacacatgacaagetgtoa 300
PRV renvdnnnid it IIIIIIIIIIIIIII IIIIIIIIIIIII
gutggotogggoccaggagggtgacgagy ttat g gotgtog 231

tqegtammtg caatata tat tgoacagocaatg 360
i IHIIIIIIHIIIIIIHIIIIIIIIIllllllllIIIHIIIIIIIIIII
Wtw g gatg tgtgatattgtgotg g tg 171
tgtg tot ctt tgtgac f-qoctvizo
IIIIIIIIII IIIIHIIHIIIHIIIIIIIIIIHIHIIIIIII e

g S g gag gog _,Eq 111
gatgccttcaacacocttgtocaagtetgocaaaccacga gtgt tocogqn 480
IIIIIIIIIIII (O NN AR RN AR RN NN A R R IIIIIII NENNN]
gatgeccttoaacgectgtgtoecaagtotgocaaacgacgagtgtecaggegtt-cogy 52
gacttcacatgggcectggta 501
(R RARE R AR RARRA R

aacttcacat-ggocctggta 32

Fig. 7. Comparison of the DNA sequence of ATPase gene of the causative virus(isolate) and RSIV.
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o] FEolM E2lE olzlxhlo|g 220 RSIVSEY
FAEHA AFAES ERIsL7) Y3l RSIV ATPase
cDNA®] @71XEE ©]83l A3 primerE A}
4% PCREH, olg)xulolgjld] Z4hE EF ¥
A2 E5HF vAE FEFE GRAIRENA
500 bp2] PCRAHE-E o] sequencing3l™] gene-
bank’gell TEHo] e A7INEH H58E A
A& 73} RSIV ATPase ¢cDNA genet 95%9
FE4E veRlie] E59] Al dAulelgAe o
2o e olgzulojg2et AR AoE F3
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Mass Mortalities of Cultured Striped Beakperch,
Oplegnathus fasciatus by Iridoviral Infection

Sang-Gyu Sohn, Dong-Lim Chei*, Jeung-Wan Do*,
Jee-Youn Hwang* and Jeong-Woo Park**

Jinhae Inland Fisheries Research Institute, NFRDI
*Pathology Division, NFRDI
**College of Natural Sciences, University of Ulsan

From August to October 1998, over 60% mortality of cultured striped beakperch Oplegnathus fasciatus
was occurred in net cages along the southern coast of Korea. Moribund fish showed some clinical signs
of lethargic behavior, dark coloration or decoloration, severe gill anemia and enlargement of spleen. Also
enlarged basophilic cells showing Feulgen -positive reaction were observed in the tissue section of
spleen, kidney, liver and heart of the diseased fish. GF cells inoculated with spleen homogenate of dis-
eased fish produced cytopathic effect of enlarged and rounded cells, therefore the causative virus was
isolated from diseased fish. Striped beakperch fingerlings intraperitoneally inoculated with the causative
virus (104 TCIDsy/0.1 m/) revealed symptoms similar to those of naturally infected fish and died from 7
to 14 days post injection. Transmission electron microscopy revealed that the causative virus was envel-
oped icosahedral particle with 120~130 nm in diameter. PCR products of the expected size (500 bp)
were amplified with a primer set based on the ATPase gene of RSIV(red sea bream iridovirus) using
template DNAs which were extracted from the spleen of diseased fish and GF cells inoculated with the
causative virus. According to the analysis of nucleotide sequence of these PCR products, the sequence
from ATPase cDNA gene of the causative virus showed 95% homology with that of RSIV. These results
indicate that the mass mortality in the cultured striped beakperch was caused by the infection of iridovi-
rus similar to RSIV.

Key words : Striped beakperch, Iridovirus, RSIV
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