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g 24 GXI0IM #2lE IridovirusQl
oSty &Y Hlm0y 2F A7

TH2 - AsF - dYT - TR} - BHE - 4FE -
HHOH* - 24T UBE - YHP'

gta Ygaehy, Sy Eel et

Fok Q.

$e) vhebel 34 sldtolol N F2E £FS
2 FRANE Ya7] Asjel WA £

fidle iridovirus7} HALE 8l iridovirusSb 2
& v| wale] Bttt SDS-PAGEE %319] 0] ujo] g

29 FERONA S v wE 3 FLFE FLSe iridoviruse} HALE F88h= indoviruse A E O E
azie] A g Lfdle Ao SAHAY. TUE fdste iridovirusoll th @ GAZEYAE A}
£-¢+ Western blottingd ¥ & §3lod 72 d a9 A& 2418 A3 $UE fdéhe iridovirus
o] 2% ¥Ae 150 kDao] 7R Aol Ay F Aol 9lgo] &) v HALE f
B iridoviruse £Y4& fE8lE iridovirusel] ti§ G FE2FAH 3= AF v-3& 8hx) gt
o] A%z RE FUYE F3tE iridovirus®} HALE FE8lE iridovirus®] FREWAEL A2 O E
FHAS AH S ¢ F ddey olE F iridovirusEo] M & O E typed 7HeAo] &% UYER

itk

Key words:
Immunogen

Iridovirus& 2j9}o] gle, 3 208 A 2GS A
d DNA Hlolgi A2 HEHAA F43te &
A& 7H 3 2o}, o] ulole]29] familydl = 474
o] generav} gl=dl, & ZAF3te type 13 2
(Tridovirus 2} Chloriridovirus), %A Fo) 7Zd sl
type 3(Ranavirus), 28} 1. o] Hol] ZEGsh= type 4
(Lymphocystis disease virus)Z &7 8 CHWillis,
1990; Franck er al, 1991). Type 40| &3h= hE
219l iridovirus¢l lymphocystis viruse= o] Fof 7+
gl oj A9 FRA X B FE FLste] 2E
A o g papilloma-like tumorE -F&§H}(Lopez
et al., 1969).

Bxors Féle iridovirus?] lymphocystis
discase virusy= A Al A3 Xl Thekg o
Fol gk, X9 7kzn) Foll F2 st
E Aoz Huso] skri(Roberts, 1976; Schnitzler
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and Darai, 1989). o] nlojg] Ao ZddE= A $,
R HAabe dojuR] x| T 4 o] /el Bujj7}
Brhestd gl B2 AN &4E& 1
Art.

o] Fol| FY4& F'L3I iridovirus o] 2]ol], o] F
o Zgstd HALE RKE3he iridovirus7} &A%}
o] #RIFQUrt. o] upolE Ao -, 1990 ©]H
HAe A o2 AFGejr] =EA Ea=Ent
(Laird and Bullock, 1969; Walker and Sherburne,
1977; Evelyn and Traxler, 1978; Langdon et al,
1986). kA o] vlojg 2y AA FEE WA £
st th 22 19908 B8] d2ellA] g4 F< o
2l $72 siitold] o] npojeiAv} st hF
HAFE fdslr] AR en $F, J7kEE,
et Foll A = iridoviruse] ZHg ol o & #HAl7) 2
Pttt K a(Inouye et al, 1992; Chua et al.,
1994; Nakajima et al., 1995)7} Y& F HAIE &
dheh iridovirusel] tht THAlo] F 3= 2 Ut
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ofA A} ol fell A= olE FEFFY in-
dovirusE2| &3 EAdo| &<l =] gton
uetr] FEHF Abolel B4 wlmrzt 2 5o} 1A
e Aol FTYE st
lymphocystis disease virus2] 7% X genomic
DNA¢9| ¢7] o] oju] BAxo] g)lo](Tidona
& Darai, 1997) 8512 47} o] &]of girh 1
i} o] Foll HAME frddle iridoviruse] 7%,
olofl thgt A7} vl A HZoll AlAE Y] W&
of o}2 He& AF At gle Agelnt ol
genomic DNAS| A|3tq A A Z=$H(Mao er al,
1997) A2} il it 7] M-S $Ag 4
ol thgl K io](Mao er al, 1997; Miyata et
al., 1997) 91 =6l lymphocystis disease virusel
A7] qd= A A9 sle Ao eyt
o ¢3]3 iridovirus type 39] Ranavirus®} -4}
& 542 Aol 3ol Ygich. neba] of Foll 7
0}04 HALE fEsh= indoviuset FFE G
}+= iridovirus®] lymphocystis disease virus?}hol]
2]8t2 EX 1} genomic DNA2] E4jo] A2
2ohis Apaol AAlE 3 ot 22ju} obF o]
iridovirus®] -2chf o] 54 vw 3 &
Aete A4 vl thal Al R v} glok

<7 Velel A% 1980ty o] &2 et Yl
E F4oz gt} FHo] FEER Sk 5
Aol eled, o8 FHe| ulel# ~, 53] irido-
virus7} 4] satolo] st HalE fdstn
dE Aoz Basm ik sfiojd FFE F
whal= iridovirusQl lymphocystis disease virus2]
A% S-elvel Aol Z2A o2 Ao A7 F
U& sl & Fal g dela U FoeE B

iridovirus$!

m‘ﬂ _Q‘ nr Oll
in o !

—{ﬂ

aEg HAFE st iridoviruse oFF -2
ughel] BEstx] &= Aoz Belch a2y 7

AVE el iridovirus7F 9k2] &l Abofol] o kil
AFE fabsba QlE Y H(Inouye et al., 1992)C 2
FE SEvteke] st} FagAtEe] dttelg
Aolg st Ae AFeA Eud, -2 vt
oAl Fa FQl sjstolFole HALE FEdte
iridovirus 7} 4<g & 7P‘:"‘*°| of -5 Erh

olof] ¥ AT M Felvhet FA afqtold] T
38} iridovirusel EH gl A npd & 9fR AR E
Aaat 2FE st irdovirusst HALS f

heF o 4@F - ESA - ERE G Ay YT HES

i

3h= iridoviruse) TERGWIZA S vl BAEY 1,

3 4 fabels iridoviruse] WY E T
AL gl
e ¥ Uy

HOl2 A I Al ZEHHF

Iridovirusoll T3t &4 ¥ 2% CHSE-214(Chi-
nook Salmon Embryos), FHM(Fathcad minnow),
GF(Grunt Fin) cell lineg A}8-8c). AX+&
minimum essential medium(MEM, Gibco)ol] fetal
bovine serum(Gibco)& 10% =2 H7FgH vl
& A]—%ékﬁ] CHSE-2142} FHM-2 20°CollA], 18]

3t GFiz 25°ColA] widstath. 48 fdshe

iridovirusy= -$-g]ubete] Faietat safokal $13
g g FAFNA AR e dRle] FF
Algolad zbt ek AAbE Sdabsls irido-

virus= Y8 pAP At ae

e eb
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Hlo|ajAe &= Ea

TNE $H38-4(10 mM Tris, pH 8.0, 0.1 M NaCl,
I mM EDTAY AHg-ate} £ Z3jolL nho] a2
off e A vijHd-g 3,000 pmoi| A 2083}
Ao Ee g T AEAE Fol 30% sucrose(w/w)
cushion#toll 2] 25,000 rpmel] /] 1208 F<k IR
2] & sl¢ich. &S TNE g3 8odo2 Ade
A}17] ©h- sucrose gradient(25-60% continuous)’
o] 4] 25,000 pme 2 204]3F, CsCl gradient(10-
35% continuousygoll 4] 30,000 pm .2 244 7He)
A& AL E shof indovirusE T4 £

&ttt

EIIREBEH M=

chIF28H o] Azl dalictdl Axg d
g el FY AlgelA #H g lymphocystis
FHO.R AL o #eld
lymphocystis disease virus& Balb/c mouse®] &7}
of 5ug¥ FARFozM Helg At R HA
ol o ool 219 Freund's complete adjuvante} &
A7l 3 B4do] FAIEC. 2N il F A
o] % E.E{i= Freund's incomplete adjuvant®} & &t

disease virus&



g3 ok ] xofjA] Balg Iridoviruse] #Hedty =4 vlao AF dF 4

AlZL & FASRIT) o] o 22 WAoo 4 g F
AF 3 3 ap| gt FAA] el A-S adjuvantE AHE-
&R G FWFEALE st ©Y A7t Balb/e
mouseof] wpx]u} Hul A1 E ¢ 34U Ao spleen
< #3}¥dc}. Spleen cells} SP-2/0 myeloma cell2
10:1 ¥l&2 4& § PEG £U(45% PEG-1500,
5% DMSO, 50% serum-free DMEM)S A}-§-¢}ed
SEANAT. 8 MEE fetal bovine serumo)
10% #7}¥ HAT media().1 mM hypoxanthine,
4% 10* mM aminopterin, 1.6x 107 mM thymidine
in DMEM)el| suspension A]Z71 & 96 microwell
plateo] 0.2 ml¥ ¥Act. o 35 F<F 5Unict A
HAT media2 Zol33 tA] 153Y $<F amin-
opterine] gl¥ HT media@ ZolFQlc}. o] 3 uj
okl & #3lod ELISA® iridovirusol] thgl &4l &
= hybridoma & X146}

ELISA

Iridovirusel] th3t @A ZF2YAE W= hybr-
domaE Aye B 1} ulo]229] gl Wl
52 9sled ELISAS 48 3}2t}. Coating buffer
(0.5 M carbonate-bicarbonate, pH 9.6)l| & &
g upolg & 1ugml FE7} HES FHIF o
& ELISA & 96 well plateo]] €0} 4°CollA] 16A]3t
Zot coatingdtth. PlateE PBSE 4 ¥, 1%
BSA-PBS(1% BSA in PBS) £98 A 7}ste] 442
o A1 1A]7} Z<t blocking A]#th. PlateE PBS-
Tween 20(0.05% Tween 20 in PBS)O.E A2 &,
z} wello] A3 hybridomao) vj}& Wi
Argola 24|12 et ukgAlZch PBS-Tweend
Algsle] plateE 3 A2 F alkaline phospha-
tase7} Bo] ¢} secondary antibodyE 7}k
Tl Ab2olA 2417 FF WAL &, PBS-
Tweeno 2 3H 41 7]Z(1 mg of p-nitrophenyl
phosphate/ml of 9.7% diethylamine, pH 9.8)& ¥
Ak 2ol A 3087 ¥HgAIZ1 F 3 M NaOHE
of 50 pI¥ g Yol whe-& 227 tha 405 nm
o] X ODgts &4 st

M| HE
ylo|] ~ FRYW A A7|YdFE Laemmli
(1970)e] ¥hgol me} etHct o 22 Hiol

h

H2AE 10% polyacrylamide geloll loadingdt %
150 Vol A denaturing 7104 A 7|4 5& 3k
t}. Gel$ 1% 3 & coomassie blueE AL&-5}ad o
WA-g st vlol] ~ whuizlol Expgke
3

FEeh el o) F A e] o vlindtd At

Western blotting

&4 22§ vlo]H A5 SDS-PAGE gel o4
A71gEE & %, thA] transfer buffer(25 mM
Tris, pH 8.3, 192 mM glycine. 20% methanol)E
Abgatal 40 mAGIA 1643 Bt W19 E e
22 gelol] 9l @3 bandE nitrocellulose(NC)
papercll %Zt}. NC paperE PBSE A& &, 1%
PBS-BSA &-ffof 143t F<F w7t ol blocking
AlZth. NC paperE PBS-Tween 20(0.05%)°. 2
A3s) A7 dYF2FA o o FLA
2A12F Eob kg A7tk PBS-Tween2Z NC
paperZ % & % alkaline phosphatasc7} €01 3l+&
goat anti-mouse IgG(Sigma)st “F&oA 2417t &
ot ukg- AlZ{t}. PBS-Tween. & & Uhg BCIP/
NBT phosphatase substrate; 5-bromo-4-chloro-3-
indolyl phosphate sodium salt 0.15 mg/ml, p-nitro
blue tetrazolium chloride 0.3 mg/ml! in carbonate
buffer(0.1 M NaHCO,, | mM MgCl,, pH 9.8)& A
7hld el oAl 158 FoF Al &, 2
T2 Mol o gy vhe-& F3] AT

Az A dxe] dYE AHgetd dEE
FPshe A9 24 A g TG
2283 (Bang er al., 1996)2 A}&8t4 3, 34 &
# 2] alkaline phosphatase 7} Ho] 0= goat
anti-mouse IgG& A}&-3l ).

¥ g

o] Foll ZFslE iridoviruselle AA FERL
ZA ke, 29 FUsH= irdovirus9} HALE
frabehe iridovinus7h it ¥ AT E olF
% Z79 iridoviruse] Hf ekl A2 89l 3
W gty EA)S v wakict. AA iridoviruse] A
Aeta E4lo| 2l E ¢lala] T4l del g9
A1 £ FUshe iridovirusell tig B F
28 2 A8l th. Hybridoma®] wickee] &
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A &b, iridovirusol] thEt 3Hx19] oS ELISAAE
< Edlo] #Rlsle] o]E £ ELISA titer7} 0.8 o]
Ao 2 e cloneE-& MEsle iridovirusel] o 3h
GUEE FAE BHEJT. BEN ddFEY
AE & 3 A77F 8L 257/ BvdEE234)
g FAdoz B AT Ag-sisih

o] ¢UFEFA B 0| iridoviruse] FRUWHE
% oJH A& QA 3}=%]E Western blotting A &
& Fold At AF74A9 Hae] m2
H, £4E& FUske iridoviruse genomic DNA
of 1957 A=¢9] open reading frameo] ¢lor
(Tinoma & Darai, 1997), SDS-PAGEE A}&3%+ &
4 2% Aol 33 ol 4ol PEMAZ T4
o] d&o] &2l HUthFlugel er al, 1982). 0|5
TEHNAE 3, £ Aol A3 F £/ o
USEYA EF7F B2F 150 kDa T A3t
$& 8= Zo] FAFUTHFig. 1, lane 1 and 2).
o|ZRE] FTYRY vlojH Ao FRUMAFT F
150 kDa o] HA{FE EAdo] ULE &<l
& £ JAt. 284 o] AE moused) WY uh
$E Frdhe TAS dale AozA, A4
ol Hg317] AM T sjitofolA] o T2
g zo] AR R T §Ao] e & EI¥ o
7F Atk wekA] iridovirusel]l ZEE WXl A
< AL&-3% Western blotting2- =38t} WA &
A9 dxe] E32 lymphocystis disease virus
o] FRANAEH A w3k FUch(Fig. 1,
lane 5). ¥HHo 32 FYgol A Yve PA oA
#Z3 AL lymphocystis disease viruse] 132
chil A & Bz 15 0kDadt 2% g By
t}. ol9jell = x| AL K-z 66 kDa, 45 kDa
59 F FR/ G x o3 vk HAch
ol Z3 = lymphocystis disease viruse] 2T
A E-% 150 kDa, 66 kDa, 18] 1. 45 kDa &l 2l o]
daleA He f= 540 AsS gl T,
o] % 150 kDa ¥ zo] 714 Z§ HYfF 54
o] Y& BojF 1 gch(Fig. 1, lane 3 and 4). o]
2l &k AFL & Fofl iridovirusol] thgt HAS g3t
22 & iy DAL AR 5 e Fag
A EE A g3l Frt.

Aol Mo} go] Azxg, FFE FE3he irido-
virusol] i GUF2YAH So] HALE FEste

AEF - 23ha - S4E 430 o] - 23 HEE

g &

45

Fig. 1. Reactivities of antibodics against viral poly-
peptides. Purified virions from papilloma-like lesion of
flounder were analyzed on 10% SDS-PAGE and poly-
peptides on the gels were transferred onto NC papers.
The NC papers were incubated with monoclonal an-
tibody IR-AA3 (lane 1), monoclonal antibody IR-BE4
(labe 2), and antisera obtained from diseased flounder
with the papilloma-like lesions (lane 3 and 4). Lane 5,
a serum of normal healthy flounder which served as a
negative control.

iridovirus 9} = ¥H- & A& sk A
# ELISAE Ag3t vEg&AS ¥l sty 4
ol A 83 FFFe) dAdFEFA BT A 2H
¢ dxo dozAe FFEHE 0D ghol
0.029-0.0412 A9| ¥h-g-& 812 gdsic). i) &
oS gutsh= iridovirus$h= ODwsoll A 242} 0.97
7 1.072 v ¢ 73 whg-& B Ui(Fig. 2). o] &
A2RE FUE T8t irdovirusol] EAldle,
G F 28| 7} QAR 3H= epitopeS-S HALE &
whah= iridovirusoll = ZA8H4] e Ao 2 g9l
en ols F ulolgi 2l Fedo] HE OE
& ale] Fof

o] Foll Zh3he iridoviruse] FUANE B} F
317 vlmsty] $lste] Western blottingdH S
Fstct. A ¢ irdoviusE SDS-
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Monoclonal antibodies

Fig. 2. Cross reactivities of monoclonal antibodies rais-
ed against tumor-inducing iridovirus. Purified virions of
tumor-inducing or mortality-associated iridovirus were
coated onto multiwell plate and the reactivities of
monoclonal antibodies, IR-AA3 and IR-BE4, with
these virions were determined by ELISA. Epithelial
cells of normal flounder were used as a control.

PAGEE %3} 7Rl E2] pattern ¥]w s}
Aot & RUshe indovirsol| & genomic DNA
9] restriction map®l] 7] %38} strain 13} strain 2°] 5
2371 24130l B 5 AcHSchnitzler and Darai,
1989). 12|31 -2t A & dlo]g] A8 F2T
WA patterno] THE F F{H7E EATe] B H
ATH(Park et al., 1998). wletr B AP ¢
gyl Beld F4E Fd3te iridoviusF
TEEW A pattern©] E}E T FHE AHEA
t}. o)E FEFY FTUYE F¥sle iridoviruset
A& FYF, HALE Fdshe iridovirusE Ab
$3le] SDS-PAGEE %3l FxTda S vlw
gt 1 An ¥ FR/e], FYT fFUste in-
dovirusE Ajololl= HAbgko] Z(66 kDa ©|4) T+

ZeiAEe] A5 F nfolg] At HRE pat-
terng HEATH 28y ER}EFo] 24-2(66 kDa ©)
3 TRUNAES A2 zbol7} AU ©]
o} vl w3l o, HALE fUdle irdoviruse)
TzUwA e g 379 difdd X FFS
ek iridoviruse] FRANAT gL AolE
B tHFig. 3). ol& HALE R&dhe iridovirus7}

! 2 3
90
66 -
45 &g

- —

Fig. 3. Comparison of t he structural polypeptides of
tumor-inducing iridovirus and mortality-associated iri-
dovirus. Polypeptides of purified iridovirus were
analyzed on 10% SDS-PAGE. The polypeptides on the
gel were visualized by coomasie blue staining. Lane 1,
protein size marker in kilodaltons; lane 2, mortality-as-
sociated iridovirus; lane 3, tumor-inducing iridovirus
collected at Southeastern coast of Korea; lane 4, tumor-
inducing iridovirus collected at Southern coast of
Korea.

F4E UEteE irdoviruset TR A o) Qlo)
A NZ OEE UHEER. OEo2 GdEEY
A7} AA e WA REE 2 150 kDa &4

Fig. 4. Western blotting analysis of structural poly-
peptides of tumor-inducing iridovirus and mortality-as-
sociated iridovirus. Purified virions were analyzed on
10% SDS-PAGE and polypeptides on the gels were
transferred onto NC papers. The NC papers were in-
cubated with monoclonal antibody AA3. Lane 1, mor-
tality-associated iridovirus; 2, tumor-inducing iridovirus
collected at Southeastern coast of Korea; lane 3, tumor-
inducing iridovirus collected at Southern coast of
Korea. An arrow indicates the 150 kDa protein.
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S dlwsled Hokth. Iridoviruse] RT3
F7F 307}A] o] o] 3 ¥-A}&F 150 kDa F-#olf F
Aotz kel o] uhp- 27] W&o SDS-
PAGE Aol A= vlmisl7] 7} ofeiflch. o] & &

28] IR-AA3E A}L-&-3 Western blotting 413

% E5to] vlwale Bkt 1 43 UG 49
sk iridovirus 73 ETQ} Hzlek 150 kDa®|

TR A gk whg-& vhER Wi, sﬁl)\}‘}-‘-
Sl ridoviruss BAE —?thhﬂjgo] A& uk
& 1ol eFYrhFig 4). o] AR ZRE] FLFE
kel iridovirusy 219 9 FFol A gle] B
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\m v

gl FE234 IR-AA37L A8
AU S o Sl
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9 2 Gegel sloia Aolrt Ag e BAF 5
AQeh z2la frelviete] YA Aol FEe
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Comparisons of Immunological Characteristics of
Iridoviruses Isolated from Cultured Flounder in Korea

Jeong-Wan Do, Seung-Ju Cha, Hyun-Ju Kim, Wha-Ja Cho,
Chang-Hoon Mun, Jeong-Min Park, Myoung-Ae Park*, Sang-Gyu Sohn¥*,
Jong-Deuk Bang* and Jeong-Woo Park

Department of Biological Science, University of Ulsan, Ulsan 680-749, Korea
*Pathology Division, National Fisheries Research and Development AgencyKijang, Pusan, 629-900, Korea

In order to determine whether the tumor-inducing iridoviruses and the mortality-associated irido-  viruses
from cultured marine fish in Korea belong to same type, we compared the immunological characteristics of
these viruses. The electrophoretical pattern of structural proteins of the tumor-inducing was different from
that of the mortality-associated iridoviruses. The antigenicity of structural proteins of these viruses were
identified by Western blotting using two monoclonal antibodies against tumor-inducing iridovirus. Two
monoclonal antibodies recognized a 150 kDa structural protein of tumor-inducing iridoviruses showed.
However, the structural proteins of the mortality-associated iridoviruses did not react with these monoclonal
antibodies. These results demonstrate that the antigenicity of the structural proteins of tumor-inducing
iridovirus is different from that of mortality-associated iridovirus, indicating that these two iridoviruses
belong to different types.

Key words: Immunological characterization, Tumor-inducing iridovirus, Mortality-associated iridovirus,
Immunogen
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