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Istribution of iridovirusesin fivefreshwater
ornamental fish species

Ji Hyo Lyu, Joon Bum Jeong, Ho Yeoul Kim, Lyu Jin Jun, Hye Jin Cho,
June Woo Lee*and Hyun Do Jeong '

Department of Aquatic Life Medicine, Pukyong National University, Busan 608-737, Korea
*Department of Environmental Engineering, Catholic University, Busan 609-757, Korea

Detection and

The distribution of iridoviruses in five freshwater ornamental fishes, pearl gourami (Trichogaster leeri),
dwarf gourami (Colisa lalia), silver gourami (Trichogaster microlepis), blue gourami (Trichogaster tri-
chopterus sumatranus) and freshwater angelfish (Pterophyllum scalare), imported from Singapore was
examined in 2004 and 2005. The presence of iridoviruses in 56 sample groups was determined using PCR
technique and showed PCR positive in 11 sample groups. The proportion of fish infected by iridovirus was
differed depending upon species; 31.8% (7/22) for pearl gourami, 18.2% (2/11) for dwarf gourami, 16.7%
(1/6) for blue gourami, 9.1% (1/11) for silver gourami and 0% (0/6) for angelfish. In quantitative compari-
son of viral DNAs isolated from infected tissues, the DNA concentration of iridovirusin pearl gourami was
higher than that in dwarf gourami. Although pearl gourami infected naturally by iridovirus showed 100%
mortaity in keeping experiment for 3 weeks, only 57% of those was positive in PCR. In the comparison of
nucleotide segquences of the Pst T fragment known as the most variable genomic region, both iridoviruses
isolated from pearl gourami and dwarf gourami showed identity more than 99% with infectious spleen and
kidney necrosis virus (ISKNV) isolated from mandarinfish (Sniperca chuatsi).

Key words: Iridovirus, Freshwater ornamental fish, Pearl gourami, Dwarf gourami, Silver gourami, Blue
gourami, Freshwater angelfish, ISKNV

Iridovirusesi= 3j|2lo]& ¥ olu]g} freshwater
angelfish (Pterophyllum scalare), gourami (Tri-
chogaster spp.), swordtail (Xiphophorus hdllerii),
dwarf gourami (Colisa lalia), chromide cichlid
(Etroplus maculatus), guppy (Poecilia reticulata),
doctor fish (Labroides dimidatus), mandarinfish
(Sniperca chuats), mollies (Poecilia latipinna) 7
2] 32 African lampeye (Aplocheilichthys normani)
T TR ' Aol Sl AR HalE oL ol

tCorresponding Author : Hyun Do Jeong, Tel : 051-620-6143,
Fax : 051-628-7430, E-mail : jeonghd@pknu.ac.kr
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(Armstrong & Ferguson, 1989; Anderson €t al.,
1993; Hedrick & McDowell, 1995; Rodger et al.,
1997; He et al., 2001; Paperna et al., 2001;
Sudthongkong et al., 2002a). ©] &g} iridovirus®l]
ol gk ZHH2 53] 7S X FdEelaleor
EHE FYT dFoloA Bo] HIFEUT
(Armstrong & Ferguson, 1989; Anderson et al.,
1993; Hedrick & McDowell, 1995; Sudthongkong
etal., 20028). #Al 2] Vs wadole] bt



198 FAE - BEY - A

L glo] = Al E s

B 9 A
o)
e
m
12
mN

&4 Utk

He 5 (2000)< &=<] mandarinfish (Sniperca
chuats)ol] B2~ 8| & 3]+ virusE £2] 51
7, infectious spleen and kidney necrosis virus
(ISKNV)=2tar stk 79 mandarinfish
= F7IEE AE 73, 1A JdEd, A
A S S A S vEILA
A A A= old HiY] ME7F BFEHY S
], Hltf Al3ze] cytoplasmell A= 2F 150 nme]
-2 jcosaheda vird paticles”} VEFstH (He et
al., 2001, 2002). Iridoviridae family = e 2, &+
A& EAle] wa} Iridovirus, Chloriridovirus,
Ranavirus, Lymphocystivirus, 72|22 Megal ocy-
tivirus = tiAl genera2 ™ (Chincher et al.,
2005), International Committee on Taxonomy of
Viruses (ICTV)+= #Hell ISKNV & Megalocy-
tivirus2 XA a3 th

B Apor s ey fE5E o] 5%
= & PCR "H - ARE-3le] iridovirus 7+
A A setely, A WAL B 5
3 T IJofell A el gl iridoviruses ] 54d
SR PR s E LR
vird DNA ¢fo] ofFol] ma} xjo]& Ho|=A,
25 PCR W 05 xpazkedo] ERle ¥t
o] groups AT AL R FAIAA F
e ), iridovirusell oJgk FHxLTE WA Sl=A1E

Table 1. Pimersused in thisstudy

R EINE EYPS EX S

or A sk

MZ 2 e

Fish ssmpling

2003 ~200537}%] pearl gourami (Trichogaster
leeri), dwarf gourami (Colisa lalia), slver gourami
(Trichogaster microlepis), blue gourami (Tri-
chogagter trichopterus sumatranus) —12] 3 fresh-
water angelfish (Pterophyllum scalare) = 539
TUA H WHolE oe] Wl AXA =
S dell =Rk 1 ool YA,
PST-F/PST-R primer set= A}-8-3}o PCR ¥y S
= iridovirus 7¥9-& ZAFSIATH (Table 1). PCR
B4 A3 sampling 3k 3vle] % 1nje] oA 2l
ok Wke-o] Yelhpd 1 sample groupS iri-
dovirusell 734 ¥ group o2 H-5731 vk

2+ =ZI LY viral nuclecacidse| £2|

7rdoie] WA 1 mg2 TE buffer (10 mM Tris-
HCI, 10 mM EDTA) 350 weell 2ol A Pellet pestle
® motor (Sigma-Aldrich) & o] 83} FEA 71
%, 8000 x g, 107 A4EElste, =
Haldrh A5el 10 % sodium dodecyl sulfate
(SDS) 40 weet 10 mg/m¢ proteinase K (Roche,
Mannheim, Germany) 10 W& F7Fsled 37C, 1
AZE F<F ¥R3-A17] 47, -5 5F2] phenol-chloroform
L AEEl 2¥WH F= £, 0.3 M sodium acetate
<} 28] volumee] ethanol & A3l A AIZ
T} 4C, 12000 X g, 1037+ 4lie] 5 peletel]
TE buffer 50 W& F7kste] HEAIHIL, pec-

Expected
Target Primer Oligonuclectide sequences Pecet Reference
Sz
Pst T fragment PST-F 5-CTGCAGTGCAGACACATAC-3 959 bp Jeong et al.
PST-R 5'-CTGCAGTTGCCGCTCAAAC-3 (2003)
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trophotometer (BioPhotometer, Eppendorf) & A&
sl DNA 2 573381tk =% DNA+= A
84712 -80°Col| Al B3 Tk

PCR

IridovirusE #AZ&3sl7] <l8ll olxdll A=A
= Klregione] Pst 1 fragment H-¢]25E]
primer stE AZsIATH (Table 1) (Jeong et al.,
2003; GenBank accession no. AF506370). PCR
amplification> Perkin-Elmer 2400 thermal cycler
(Perkin-Elmer) & A3}tk Microtubeel] 10
mM Tris-HCI (pH 8.3), 50 mM KCI, 1.5 mM
MgCl., 0.001% (w/v) gelatin, 0.5% Tween-20, 200
MM 2] ZHANTR 1 M 2] =z} primer, 1.25 U Ampli-
Tag DNA polymerase (Perkin-Elmer, Norwalk, CT,
USA) g template DNA 24 &4 vird nucleic
aidsZ 713k %, didilled water 2 PCR &3 &
3% volumee] 50 w¢ 7} FA 3133tk PCR ampli-
fication =712 o33} Zvh 94°Collx] 3&7F
pre-denaturation 2|71 &5 94°Coll 4] 30% denatu-
ration, 55°Cell 4] 303 anneding, 72°Coll 4] 30%
extendone] ¥kS-S- 1cycde® 3}, 30 cycles®
HES- AT 11 & 72°Coll 4] 757 extensionA|
Zth PCR & ZZ8 222 05 we/m¢ Ethidium
Bromide”} ¥71¥l 1% agarose gel-& ©]8-3l,
0.5 x TAE buffer (40 mM Tris-acetate, 1 mM
EDTA) S ¢=olo g slo, A7|9ES A s
ATk UV HE710 4 e bandE -6l

1 3% sl e A E sk

A W virussE

HHH © 2 jridovirusell &3k A< 71 o)

191 pearl gourami, dwarf gourami 3w}a] 42
S A& 35l 0|3 o2 HE vird nude

icadidsE Elslo] ofFER HIARR] % DNA

& didilled water 2 10§ &4 34 g1 &, tem-
plateo 2 z}z} A18-3172 PST-FH/PST-R primer set

K eeping experiment

PCRel| <Jall #Azkedo] 22l pearl gourami
29 niE] & FYste] 10wte]= PCREA] iri-
dovirus 7+ oF-E ERR1sI 3, vh A 197
=400 el B HH <1 28CE A
A HAbE dojkeAE BRI A
717E F SEA7] 7] AAZE Aol 19 13] AR E
Fo] S W, 50%°] AHGSE BT v
A A=E SIS, Hatele] oz e
vira nucleic acids& ¥z]slo] PCRZA] iri-
dovirus 7Fd 75 latick A A
pearl gourami 332 & o]Fol] TA] s}
FL3 o E 12vke]d] disiA PCR #41&
stom, x| 21vke]+= keeping experiment
ol ALg-al Tk

B MM 22|E iridovirustl fHEH EM
HA
[ |

PCR products:= Prep-A-Gene DNA purification
kit (Bio-Rad Laboratories, Hercules, CA, USA) &
ARE-sle] A 81993, A DNA = TOPO-TA
Cloning Kit (Invitrogen Co., Carlsbad, CA, USA)
Z A}&-3led doning & <, Big Dye Terminator
Cycle DNA Sequncing Kit (ABI PRISM PE
Applied Biosystems, Fogter City, CA, USA)S A}
g3t d7IALEE WR T G7IAES
MACAW program (Version 2.0.5., Nationa Center
for Biotechnology Information, National Ingtitutes
of Hedth, Bethesda, MD, USA) 2 2 1], £2] 35}
ATk

4 B

B A O|M iridoviruse| HE

200341 ~2005%371] Sl) o] nl Aol A
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Table2. Prevdence of iridovirusesin freshwater ornamentd fish speciesimported from Singgpore

Species Numbers of
Test group PCR positive
Pearl gourami 22 7
(Trichogaster leeri)
Dwarf gourami 11 2
(Cdlisalalia)
Silver gourami 11 1
(Trichogaster microlepis)
Blue gourami 6 1
(Trichogaster trichopterus sumatranus)
Freshwater angeifish 6 0
(Pterophyllum eimekel)
Totd 56 11
pearl gourami (Trichogaster leeri), dwarf gourami ing 100pg 10pg 1pg 100fg 10fg

(Colisa lalia), silver gourami (Trichogaster
microlepis), blue gourami (Trichogaster tri-
chopterus sumatranus), freshwater angelfish
(Pterophyllum scalare) 5 552 @5 #olE
KAARD A7FEENE Sridel EEek] 1Y
olfell =43l iridovirus 74 o13#E PCRZE
A gl T (Table 2). & 563] samplingS- 2
A8+, 71 = 11 samplesol]4] PCR postive Wt
5ol UelsTE B #do] 5 pearl gourami o
2] 7 (PCR positive groups) / 22 (total groups) >-=
7Pg &2 iridovirus 719 WI=E JERAATE 1
t}2-o 2= dwarf gourami (2/11), blue gourami
(1/6), silver gourami (1/11) =S & }lElSTH
Freshwater angdlfishe] 73-%- 6 groups =54
iridovirus7} A& %= 9kth

4 ZE WY virus = 24

Iridovirusel] 7Fd = Aol ZFZ 9]
virus =52 38 sl7] 98 A1 72do] glel
¥l pearl gourami <} dwarf gourami 258 1742
& 3519 2, totd nudleic acidsE 2] 3 ¥, ofF

o

PGIV

KDGIV

Fig. 1. Detection limit of the iridovirus DNA in the spleen
homogenates of freshwater ornamentd fishes infected natu-
rdly by iridovirus in PCR andyss with the PST-F/PST-R
primer s&t. PGIV, iridovirus isolated from pearl gourami
(Trichogaster leeri); KDGIV, iridovirus isolated from
dwarf gourami (Colisalalia).

¥ 2 PCR detection limit & ®| w3l 23}, pearl
gourami+= 100 fg (1 x10*) —1&] 37 dwarf gourami
] iridovirusDNA 7% $H1+= 10 pg (1 <107 2
2 vEhsttt (Fg. D).

XA 240 2| keeping experiment

Keeping experiment= #}1 7hdo] ghels
pearl gourami (Trichogagter leeri) & A1-8-5lo] 23]
HHE ARSI 2 SRl flsi Al 10w 2]
pearl gourami & o2 PCRS A%k Az}
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Table 3. Kegping experiments of different batch of pearl gourami (Trichogaster leeri) infected naturdly by iridovirus

First experiment Second experiment
No. of No.of  Cumulaiveno. No. of No.of  Cumulaiveno.
Days deadfish PCR positive o » Days deadfish PCR positive o .
PCR positive PCR positive

0 0 0 0/0 0 0 0 00
1 0 0 0/0 1 3 0 03
2 3 2 2/3 2 0 0 03
3 0 0 2/3 3 1 1 iz
4 0 0 2/3 4 0 0 iz
5 4 2 47 5 0 0 4
6 3 2 6/10 6 10 8 914
7 0 0 6/10 7 2 0 9/16
8 2 2 8/12 8 5 3 12/21
9 0 0 8/12 9 - - -
10 0 0 8/12 10 - - -
11 5 3 1117 1 - - -
12 2 0 1119 12 - - -

Table4. The proportion (%) of the PCR postivefish to thetotd fish in sampled and dead pearl gourami (Trichogaster leeri)
infected nauraly by iridovirusin kegping experimentsat 28°C

] ] No. of No. of Proportion (%) of
Experiment Pearl gourami
total fish PCR positive PCR positive
) Sampled 10 6 60.0
First

Dead 19 1 57.9

Sampled 12 7 58.3

Second

Dead 21 12 571

60% (6/10) |41 positive ¥F3-o] YEly)T) (Table
4). U3} group2] pearl gourami 19v}2] = 28°C
2 FAATIY & A 29 78 A 2
3R 12U 100% FAFsEs Tl (Table 3). =
Ale] e tisi A ZH2F PCRE AAlsh A,
197}2] = 1lwlgjolx] PCR postiveE Hith
T A A= ok batch©] pearl gourami

£ 735l 1212l & PCRtest g+ A}, 58.3%
(7/12)e1 A positive ¥+ 1.5 (Table 4),
keeping experimentel| A= 14 & FAL7F 2k
Aste] 8UR) 100% FHALEIATE (Teble 3). HAL
o] = 57.1% (12/21) 9l PCR postiveE el
ATk
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MO ZRE E2I= iridovirusse| H7| MY
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2} 7+ ¥ pearl gourami <} dwarf gourami £
] zhz} E2]38k iridovirusese] Pst 1 fragment
HOE sequencingdlglal, T viruses:= A&

PST-R

| SKNV | CTGCAGTTGCCGCTCAAACACTCTGGCTCATCTATGTCATCGTAGTCGTCCATTCCGCTGCCCCCATCGTCAAGCAGTGTAGGTGGTGGAGTAACGTCAT 100
C

- ZE| R - oS- A

09.9%°] AF=EA-S H <tk NCBI] BLAST
5 FAEHS] IS AN Ad 5
=72] mandarinfishell 4] #2]¥ ISKNV et +
viruses B 99% o12d-e] - w2 AFEde U

ER Ak allatololl 4 E2lEl RSV ofe] wlivo]

1

959

Fig. 2. Comparison of the nucleotide sequences of the Pst T fragment of iridovirus isolated from pearl gourami (Tri-
chogagter leeri) and dwarf gourami (Colisa lalia), respectively. Identical residues and primers used in PCR are represented
asdotsand boxes, repectively. PGIV, iridovirusisolated from pearl gourami; KDGIV, iridovirusisolated from dwarf goura:
mi; ISKNV, infectious spleen and kidndy necrosis virus (GenBank accession no. AF371960); RSV, red sea bream iri-

dovirus (GenBank accesson no. BD143114).
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RSIV

ISKNV

PGIV

KDGIV

Fig. 3. Comparative andysis of the Pst T fragment of iri-
dovirus PGIV, KDGIV, ISKNV and RSIV. The homology
of nucleotide sequences is expressed as percent identity.
PGIV, iridovirusisolated from pearl gourami (Trichogaster
leeri); KDGIV, iridovirus isolated from dwarf gourami
(Cdlisa lalia); ISKNV, infectious spleen and kidndy necro-
sis virus (GenBank accesson no. AF371960); RSV, red
seabream iridovirus (GenBank accesson no. BD143114).

A o 93%9] A4S JERILTE (Fig. 2, 9).

o

Rodger 5 (1997)->- thisF #IARF A g1 fresh
water angelfish (Pterophyllum scalare) & wg]l%
25150 2 #zslo] sygemiciridovirusinfection
< B339 7, Gibson-Kueh = (2003) & t}eksh
F2 afatel el @ el E e R gys
temic iridovird disease®] W4 545 Hils}
At Sudthongkong 5 (2002a) 2 african lampeye
(Aplocheilichthys normani) 25-€] iridovirusE
2]3}e] african lampeye <} pearl gourami (Tri-
chogaster leeri) ol zFzF <19 ZHAAA 1
A= ERIgE vl Utk 25 A3, '@ W]
ollx1 2] iridovirus 7X4 o] wWe] B EiL AL
S ellA = 2o tig AF7F vl B AR o]
=

PFolel A iridovirusel] ek 7132 7S

A 203

f
AL

053k FolAlolZ e o S2%] ool A
o] B EYe (Armstrong & Ferguson,
1989; Anderson et al., 1993; Hedrick & McDowell,
1995; Sudthongkong et al., 2002a), - Aol =
5%¢] Y WolE tioE iridoviruse] 7+
4 FUEES PCR Yoz ARsigith PCR
o] A&+ PST-F/PST-R primer set+= ajj4to] 23
B E#]¥ iridoviruses, RSIV (accession no.
BD143114) ¢} IVS-1 (Jeong €t al., 2003; accesson
no. AF506370), 18] 3 o2 FE #el¥ iri-
dovirus, ISKNV (He et al., 2001; accession no.
AF371960), T5Fol tha]Ax AZo] 7Fssle=
AZFSIATE 747k o] 56 groups Fell A1 11
groups (19.8%) |~ iridoviruse] 7+d o] kel
AL, o)A FEvEte] WElF Sl AR ini-
dovirusel] gk 714> olu] 417hgk Aselal=
AR AATSEAL dvk By wResl sfiatkoell
A iridovirusell 2Jgh 7574 ZHd o] vl =2
&2 SAskE 2102 & o (Jeong e al.,
2006), T Aol M e g F5d 7
o] ZAE 7Fs/de] S AR FFHrh

Inouye 5 (1992)2 4F2] siitofell thdlh iri-
dovirus®] FAAFNA oF] wE HAEE]
Aol & B Th i AFtollA] AR He
2ol 5% & E-3] pearl gourami ojA] 31.8%=E 7}
e 1 S B, 1 te-o g dwarf
gourami, blue gourami, silver gourami =41 & 1}
BT o7l sliqtolel wiRZ R R Eerolel]
A& ool wet iridoviruse] Wel/de] thE
Ath= A T HSRE AAISIAL Yo, o]F
o ojg] FFolFoll tigh iridoviruse] 3223
< 58| ATEolok & Ao| o) Freswater an
gelfish (Pterophyllum scalare) ©ll41 &= iridovirus<]
7rdel By vl YA 9 (Rodger et al., 1997),
2 A FUER AgddA = irdovirus7t A
257 etk

S ¥ 22 ol EAlsh= iridoviruse]
H A3 g8l o157 2ol 7 e 8kl
313tk Dwarf gourami i) 113l pearl gourami oi] A
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°F 1008 H% =A virus7h AEEHU 2, o] A
< S ER A pearl gourami o] AR 319
T7F vl A vERd A AEldo] e
o5 FAHECE IFAN A ALEE pearl
gourami 2} dwarf gourami ] 719 stage el &2
QIS A viruse] o] tEA vEsE 7Fs %
HiA & = glom, PCR R 2ol W] 52| sh4
© 2 enlarged cells®] & 2= o WA
W 53 722 dE A3 o] siukEojor &
Zlo] ok

ZE RUEES B gJE ol A -
dovirus®] FA1 & AZIN L A A E B
ool A iridovirusel] gk FAL7E UEIIEAIE
ok iz} Hd WI=rE 7P =4 vEld
pearl gourami<l tisl] keeping experimentsE &
Atk 7 el whE AFex AA FH o]
gkl pearl gourami BF 7}z 1243} 8YU 9]
ol 100% HALEIJAA, Fake] BSFollA] iri-
dovirus7} HE A= %3k, sampled group 3+
keeping group =5 57.1~60.0% A}lole] PCR
positive H]&& UERHAATE H= Klinger &
(1996) = iridovirusell zrg = gourami (Tri-
chogaster) o4 €] #AREo] vt} (0.5~10%)
A (50%) A== vkl vehdthal sl
u, #lxkole] 60% = oll4 7+ PCR positive”} 1}
= Ale WA= oE A7 ojor &
o]tk tht o]2] gk xjo] Aol Tl fIflo =
AE = e A dAF F samplinge w7k
FA17E PCRE] reproducibility, 748 =X
7k olf& A3k control group =
A3 (5, HAbeldll ogk f71E S

= T U= Zloltk i A7 A
A 92 pearl gourami & o] Wl 7he- Z710F
TS wiE HAPE R 29kt (data not
shown).

Sudthongkong - (2002b) -2 african lampeyeiiri-
dovirus (ALIV), dwarf gourami iridovirus (DGIV)
£ sea bass iridovirus (SBIV), brown-spotted
grouper with deepy disease iridovirus (GSDIV),
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red sea bream iridovirus (RSIV) 53} ATPase gene
& MEAS o, FHHSE v ARt
I BIEF o, 53] ALIVel DGIV 2] sngle
origin 7548 AAISIATE 2 AFolA iri-
dovirusell ©Js #Fd 7FAE pearl gourami £}
dwarf gourami 2 %-&| z}z} E&3 PGIV ¢}
KDGIVE= Pg T fragment 3.9]9] 7 1AE-S
U A GenBankell 5% =] FAL
35 AM s en, "5rol]l mandarinfishol 4]
T T ZA7E @R1E ISKNV o} A7 AL A
o] Y= AS Wtk

2 AT A seuRke] @ WdolE
Aelel|A] iridovirusel]l oJgk 7k¢d o] oju] 4
Al ol2Rom, 53] 250 R HE 2

Zololl thgk e o] Fade AAlsiaL STk

oo
ok %

<0]

(o]
o,

2004 ~2005% 371+ $=4 Ak pearl gourami (Tri-
chogaster leeri), dwarf gourami (Colisa lalia), sil-
ver gourami (Trichogaster microlepis), blue goura
mi (Trichogaster trichopterus sumatranus) 72 32
freshwater angelfish (Pterophyllum scalare) & 5
oS U2 iridovirus 7H el S PCR %+
HS ALgsle] ZAFSKATE 2K $F 56 samples
Z 11 samplesollA] PCR <] wkS-o] #A=E)
7, pearl gourami o4 3L.8% (7/22) 2 71} &&
7 HIEE YEItE 1 gEo®  dwarf
gourami, blue gourami, silver gourami <= 2 1}
ERyt o, freshwater angdlfisholl A += iridovirus7}
HEHA FAUTE AA A E BFolFe] v
OS2 HE iridoviruse] sIARS Ha] ]
Al PCR Wy © 2 vird DNA 2] k& Hw s e
™, dwarf gourami ©ll H13l pearl gourami ©llA T
W2 vird DNA7F A& 5= 21 gRIskiTh 2}
1z el E<1¥ pearl gourami groups= 23 4
273004 100% AW, Hxto] 5 57% o]
’Fo] PCR /3 w32 YERNATL P Ifrag-
mente] A7 <E ¥ A pearl gourami <2}

HET
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dwarf gourami©l|l4] 2] gt iridoviruses= =]
mandarinfish (Sniperca chuatsi) ol A4 2] %
infectious spleen and kidney necrosis virus
(ISKNV) &} 99% ol’do] vil-g- =2 As/de

ERf Ack
TAre 2
2 o33 (B-2004-02) = & F<=4k Maine Bio
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