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Molecular Characterization of Iridovirus in Cultured
Turbot, Scophthalmus maximus
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The high mortality of cultured turbot, Scophthalmus maximus was occurred from Gochang in June, 2003. Infect
fish with iridovirus showed a lower feed intake and lethargic. These fish exhibited pale body color, extended
abdominal and exophthalmus. Histopathological studies showed basophilic enlarged cells from kidney, spleen, gill,
heart, muscle, stomach, intestine, liver and pancreas of these fish. In PCR amplification with red sea bream iri-
dovirus (RSIV) specific primer set of a DNA fragment of 286 bp was obtained from infect turbot with the virus.
The strain showed the high homologies with RSIV, LBIV (largemouth bass iridovirus), GSIV (giant seaperch iri-
dovirus) and SBIV (sea bass iridovirus).
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M B ZE o|§g vlolel HARE 308 A Bol HANE &
shx] EA e, ¥ales ZARoA red sea bream iridovirus

Turbot thAF Abel] L2ty Ej71A A Fslole A (RSIV) ZAEZ35 AR viUiA 271 28 227 03l 7]
18t o]F02A|, AFdF Zykio] 8 FolFolrh T oA FEAFHUL o]d B doMe EXAESEQ WEe
P ZERZE YA 9 F5 Fo oy vgllA FAEZ o]gEfe] 9l uiol2e] S AE3I
lon, fejuRtlM e AFE 9 AA 5o U7 A HoA &
jo] o] Fof=] L Ut Mz Ry
Turbot?] Hlole]2A WS Yoy= Al HAAd= H=
ulo]2]2-0l) £:3= viral haemorrhagic septicaemia virus (VHSV) Nz ¥ 7| dEZA
(Castric and de Kinkelin, 1984; Snow and Smail, 1999), ¥j1} Hol: 20039 693 79 749 3 k2R A 84 F
nlo]#] o)) £31= infectious pancreatic necrosis virus (IPNV)  Z2](8X 8 m, 20-21°C)2.2 AF8-294] turbot X|o]EA] AlE
(Castric et al., 1987), @l 2u}o]#] 2ol &3h= TRV (wrbot & Aol3lA] ¥ow, Agle] F93ltt 3 HAHE HAS
aquareovirus) (Rivas et al., 1996)7} Hilxlo]Qlch. 2 whofl ) s3] &te] Aol ARl Ald HAALE st Aidd W
H4H-g Yo 7)= picomavirus-like virus (Bloch et al,, 1991)  o]& sj¥&le] 7+ Al v1Ax37 T2 AFE 2YEYS
o} zpo] A7l HAG HEE DOJ]= iridovirus-like virus  FaA 02 A)F 3l BHIA (brain heart infusion agar) plate
(Bloch and Larsen, 1993)5-¢] ®i15o] th. HiAjof] =Etal 20°0C A 15U 7F vl gEt ATt g ol
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FAAE turbot iridovirus?) HAMIEERA] o7 25

Ha| =2 &Hx ZAt
Holn=6)2] 7] 23 10% 54 TEZHN | 1He &
e EA Yol we} 22 AHE ¥HE0] hematoxylin-eosin
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(Hank’s BSS)S d7}5ke] vlfiat o 441889k &17H0.45 um
filter)S %-3}e] vlojp)2ia]g AFAL Asigy, o
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Turbot A|Z2FE viol# A wlokS 9951 chinook salmon
embryo cell line (CHSE-214), rainbow trout gonad cell line (RTG-
2) 28] 3L fathed minnow (FHM) cell lineS Altiujeksle] &=
W3}, 100 TU/mie) penicillin, 100 ug/mle] streptomycin,
10% FBS (fetal bovine serum)}S 718 MEM (Eagle’s minimum
essential medium, Gibco)2 ARS8l w5193 Tt.

Polymerase chain reaction (PCR)

wo] z}zhe] A o2 A|ZE HiolH 2 AlE 200 ulE high
pure PCR template preparation kit (Boehringer Mannheim Co.)
& AHE-3)0] DNAES #2353}, PCR primer= Kurita et al.(1998)
of 2lsl RSIV genomic DNA2] Pst | ©§Ho] RREM G2 HE
trielE 24 E9] primer (IRD-1F/1R¥} 2F/2R)E dH=ulo] o
Yok@E)ell g 2l=)ste] ARg-aFl o (Table 1), AEHEE &
o17] $18) 1F2R% 2F/1R primers MEZ S} nested PCRE
HAIEA . PCR 53 WF8-2- 100 pmol2] Zt primer®} 0.2 mM
dNTPs, 1U Taq DNA polymerase, 2.5 mM MgCL¢] X238 &
WEol 322 DNA 1 ul(70 ng/ul)E F7Fsted AA1skT). vk
SZ71e $M 95°C 45%7} denature, 58°C 45%7} annealing,
72°C 137} extension W3-8 30cycled ZISYA7)aL, 72°C 5%
7} postextensions WH-A]7 Istep PCR-2 Sl3F L, 1stepoliA]
AojZ! PCR template | plE FH O 2 nested PCRE 22 2
7o 2 d-AZTHFig. 1). 3% PCR products 1.5% agarose

Table 1. Primers used for PCR amplification of the RSIV gene
IRD-1F (20 MER): 5’-CTC-AAA-CAC-TCT-GGC-TCA-TC-3’
IRD-1R (20 MER): 5’-GCA-CCA-ACA-CAT-CTC-CTA-TC-3’
IRD-2R (20 MER): 5°-TAC-AAC-ATG-CTC-CGC-CAA-GA-3’
IRD-2R (20 MER): 5’-GCG-TTA-AAG-TAG-TGA-GGG-CA-3’

848bp }

286bp

1 step PCR amplification with
94°C, 30sec - denaturation
58C, lmin - annealing
72°C, Imin - extension
For 30 cycles
8
nested PCR amplification with
947C, 30sec - denaturation
58C, lmin - annealing
72°C, Imin - extension
For 30 cycles
J
Analysis of PCR amplified
Electrophoresis in 1.5% agarose gel

Fig. 1. Polymerase chain reaction.
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1.5% agarose gel®l UEPd WES % Z3l] Gel Purification
Kit (Bioneer Co., Korea)2 ©]-&-3l9] DNAZ 3]st &)
AME A4S A% A1 59 whe-2 E#9 reaction tubel] 50 ng
2] template DNA, 3.2 pmol®] primer, 8 ul¢) TRR mixtureE
ztzh go] E5ksly, BgE DWE o83y HZ 2019
volume2 & A sAtt. wk& 24L& 96°C 10%, 50°C 5%,
60°C 422 25 cycles Aaslglon, SZH 4He2 D.W 80
ul, 3M NaoAc 10 pl, 95% EtOH 250 ploll &35t 12, 12,000
pmoll A 3087 YA, 70% EtOHS) washing § ¥ A<
7z AAY. 1F2" AEE 95°ColA] 28 3027 HHA1A ZE
g A4S B84 A1FH T, template suppression reagent 25 ul
2748k &, ABI 310 Genetic Analyzer® Q7|4 388 4

SHATE.
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et 34 A HAH ZHAL

20039 693 79, oA A F F2139) wrbot X]od
X A 309 F FAFHALR st 90% o)) ol At
HASIATH e £22 20~21°CE FAHT o, W
o= AREAIFZE A= Fglol g8l HARESIL Hof
o] YRZ4L g 28, A7 WY, 227 oA E HH
o g o AreujE wEt F8F0] FIA UATHFig. 2A).
B5A], ob7tr] W18} Zho] EAIES] QiR on, B8] H|FRF
o] AalA Hltixo] AUJrHFig. 2B). 42 F43ta Y= 7
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Fig. 2. Turbot, Scophthalmus maximus infected with iridovirus-like
virus. A: haemorrhage of the tail, fins and skin, B: enlarged spleen.

NG A2 oH WAE AEEHR @ton, zzhe] 238
Oh et al.(2001)2] el F3] $-42<U WOz vpojg L A
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Table 2. Collected fish and rate of pathogen isolation

Fig. 3. Histopathology of turbot infected with iridovirus-like virus.
Enlarged cells (arrows) were observed in the heart, kidney, spleen,
muscle, gill, Pancreas, stomach, and liver. A: heart, B: kidney. (scale
bar=50 um).

Polymerase chain reaction (PCR)

HAF 2 HIAPIE o] oFZHE] F2]E vlolg|X AR U
3l PCRE 4A|g A3t RSIV positive control® 2+-2 2F 286 bp
=7]9] PCR product® &N 4 YA, 53] o=t A4

= Hol9 BRE A7E o= g Yo sds Aot &
A=Ak Fig. 4).

7MY ol

PCROIA Ueld Eo] wl=7} A2 RSIVE] FHAE 717
I YAEAE ERIsH7] #1351 DNA sequencing$ 353t} %
2 productt E3HE agarose BHE W22 AE3 U Gel
Purification Kit (Bioneer Co., Korea)s ©|-83}4 DNAE 3|4

Origin Fish
. . . CPE” RSIV
D W D Length? i
ate Site eight eng Bacteria Parasite CHSE 214 FIIM RTG PCR
2003, 6 Gochang 9 715 R 0/5 0/5 0/5 0/5 5/5
2003, 7 Gochang 1.4 45 0/5 0/5 0/5 0/5 0/5 5/5

DAverage weight in gram, ?Average length in centimeter, *Cytopathological effects,”No. of positive/No. of tested fish.
g g 24 g y g p
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Fig. 4. Agarose gel eletrophoresis of PCR products amplified from
genomes of iridovirus-like virus. M: marker, 1: positive control, 2:
brain, 3: liver, 4: kidney, 5: spleen, 6: intestine, 7: heart, 8: gill.
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s, AlE AAES 7% ABI 310 Genetic Analyzer® 9
7\ gS BAsdth(Fig. 5). 9714E E4 A3 43d of

286 bp2] nucleotide sequence?t E1= A

F7IME B

Blast program (NCBI, USA)S °|&3te] £ A7ox W
2 A7) FA-S ER1S A, red sea bream iridovirus
(RSIV), largemouth bass iridovirus (LBIV), giant seaperch
iridovirus (GSIV), sea bass iridovirus (SBIV), infectious spleen
and kidney necrosis virus (ISKNV) 2|3 grouper iridovirus
(GIV) 59] fish iridovirus group? ¥l w3 =& FAMS-S Ve
WSl=sl, £3] RSIV, LBIV, GSIV 2|3 SBIVS} 90%4]
AM3E& YERNSTH(Table 3).

Turbot : 110 cacagtcagcaacagcagaagtagcaaagtcgecattgetcagggaggtatgctttacag 169
RSIV : 522 EEEAAT YA R XRREIGRAIRAFRINRGGERLEXRRFREERIXLRRXBAAKRGIRKKRRK 463
LBIV : 423 KERAKEERXEBEERRGHIAEKLEERAAGYER LB AR ARG RKREBXERHRRKXKAGBHAER KK 482,
GSIV T 423 AEERREEEF R TR AR QBB AR RIXSGYEILRARRKE BRI IR RLR AR BRRGRABHKRR 482
SBIV : 438 FERARRFEXERREERQAKESXATRRAGYRXLIXRBRFRABTLRLRRRRRARpRRRFE 2K 40T
SKNV T 10597 AERERBRFREREREERGRIXEREIXAXGERKXIRRAXXFGRACKOLHIXRRRRLIRKCH XA 19538
GIV T 426 THRKREFHRIOEREREGRKBR KR RXHAGEAR AL RAARERGHRORCTRERHRRAEBRACHRE 485
Turbot @ 170 tagtcatgtatgagatgaggatattcaaaatttttatacaagtaaaagatgtttactgtyg 229
RSIV - A62 AR KKECGXIRERCEXRA RS E KB RA AR RE IR K F R AR EEARARRE KB CAARKRCHREEXE 403
LBIV . 483 KRN RECH AR AR A R TR AR ERRB R AR R R BB AKX RIRLKRKRRCEAREXRE 542
GSIV . 483 HRRARECARHRERCKRBREBARXFIKAF AKX RAXRKXXKKXAWRHEAAXIRRRCHARRARRK 542
SBIV 1 498 AR RCAR R CE R AR TR AR TR R B R RRRREBRFFARRRRLACRRRRCH LB RRE 57
SKNV i 10537 #gEEASIgrrsRCEEXXBAXRXTXAXTXXATXXS0ETRZTX0RDRARRRORRECRRTAN0R 10478
GIV : 486 #g**xxsa*z#m#c*x#*=#*xzsx*#a**xx*x**mxx*xxz*x***x#*#*cxxx=*$ 545
Turbot : 230 cttgagataagagatgtggtgotg 253

RSIV . 402 xxExEIRFXgERRIFRARLHRRER 379

LBIV : 543 xxkxEREARgRREREBALRERZX 5EH

GSIV . 543 RRFREFFXAGEBXEFRRFCRNERE 5O

SBIV . b8 rrprwxkxxgrarrxxrsperzs 581

SKNV T 10477 HERRLFEXXGRARRCWKRLRARTR 19454

GIV . B46 HRFREXXIRGREXBCRAKLRXNTER 569

Fig. 5. Alignment of the nucleotide sequences of the iridovirus-like virus with those of other fish iridoviruses. RSIV: red sea bream iri-
dovirus, LBIV: largemouth bass iridovirus, GSIV: giant seaperch iridovirus, SBIV: sea bass iridovirus, ISKNV: infectious spleen and kidney

necrosis virus, GIV: grouper iridovirus.

Table 3. The nucleotide sequence identities (%) of other iridovirus. RSIV: Red sea bream iridovirus, LBIV: largemouth bass iridovirus,
GSIV: giant seaperch iridovirus, SBIV: sea bass iridovirus, ISKNV: infectious splecn and kidney necrosis virus, GIV: grouper iridovirus

Present Isolate RSIV LBIV GSIV SBIV ISKNV GIV
Present Isolate - 90 90 90 90 88 88
RSIV - 98 98 97 90 91
LBIV - 100 99 92 91
GSIV - 99 92 91
SBIV - 93 92
ISKNV - 98

GIV




28 A% - A9 - A - AR
o &
Iridoviruss 4% ZQ A o)Fo] S o=

A EA, TRkt 01 ] 1= (Matsuoka et al., 1996; Kawakami
and Nakajima, 2002), A4l4 7498 Ho7l= €9 Hlolg A2
Higo] AtHSano et al,, 2002; Paperna et al., 2001; McGrogan
et al., 1998; Jung et al., 1997). 2214} mrbotoll A1 <} iridovirusol] T
3 By e Aol E-3ksith(Bloch and Larsen, 1993).

Bloch and Larsen (1993)°] turbotdl ZFEE iridovirus-
like virusoll tis B g up UAA|wE, AT sl &
23 A0 2 iridovirus®E FASHA] EM A, T3 turbotol A
2 St iridovirusol] th ¥k BRI E A A7t HoldA &
o} el o]&dA UEIE iridovirus¥te] AL Ed
/\ ﬁ)\}\}\]:}

2003 69 turbot®] UEFFALTE WA St UG AL
A3}, ol R LH0E Au#n) FEo 23} Qb
TEE0] F oI oH, s #E A st F S
v vjgie} ARE Ae) Atz Qs A UEEo] vlodle
Ao 2 Vet ol# st Z4H2 Bloch and Larsen (1993)]
Ry W& fAbekT 7148, Ald 28|50 CHSE-214,
FHM, RTG-2H2E& o] & vlo|e{2: AAlellA = ofH 1<l
A= olExR olg}oL} W 2R 8HF A @_,,], Bt A3
e°] F2 A A 2A A EIEHA L, ofrtv],
b2, 9, 2, 7 A 20l BEEeEN RSIVY &
"C}TJr frAlsltta HakE o] RSIV A&l AME-EE £o| primer
g2.5la] PCRS A8t 22 A3} positive controlZ
AHE-E RSIVEE 5U&HA oF 286 bp 7)o Ho] W=7} 3
o) H a3, o|2]d A= AAM AFEE BE A|oA] &
AH A}, Iridovirus= G 7AE-E dov|e U9l vloly
22 B1Ee] 9O (Sano et al., 2002; Paperna et al., 2001;
McGrogan et al., 1998; Jung et al., 1997), ol+= & 79
Ha| 228 7AALe} PCR 2NN E turbotdll A iridovirus
of A g T & Ut

PCRE &3l 819 5o] M=olA DNAE F&3t9 H7IAM
g2 24 f?} A}, RSIV (red sea bream iridovirus), LBIV
(largemouth bass iridovirus), GSIV (giant seaperch iridovirus)
22)31 SBIV (sea bass iridovirus)$} 90%2] AHd-& JERY
%3, ISKNV (infectious spleen and kidney necrosis virus)e}
GIV (grouper iridovirus)®h= 88%2 A& Yepd ogx],
turbotol] W FHALE {28k Q1 Hlo]2 A= iridovirus] A&
2 2% 4 AU

Turbot E} ofFoll vlal H4E Fol g & 2R
FHA w 2L A U TR AdAENA M2z L
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20039 6934 79, 2ANA ARSEQ wrbote] oF 90% T
AHAERASL, F 342 SFEE, WA Y 22 4 W
Q= Aoz AFE T We2F 8 7ARA RSIV
o} AL ol FH|UIMIE/F BE g719M FEFH| RSIV A&
< 9% primer2 PCRE AA5I3Th 2 Z 3 PCROJA 5]
Wt BE 2o ASHAL, A7IME £ 24 71E
o] 318 strain?} 88%0°)/2 FAMIE VERE LR &)
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