
Corresponding Author : 

5 iridoviruses 

Detection and distribution of iridoviruses in five freshwater 
ornamental fish species
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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 iridovirus in pearl gourami was
higher than that in dwarf gourami. Although pearl gourami infected naturally by iridovirus showed 100%
mortality in keeping experiment for 3 weeks, only 57% of those was positive in PCR. In the comparison of
nucleotide sequences of the Pst 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 (Siniperca chuatsi).

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

Iridoviruses freshwater

angelfish (Pterophyllum scalare), gourami (Tri-

chogaster spp.), swordtail (Xiphophorus hellerii),

dwarf gourami (Colisa lalia), chromide cichlid

(Etroplus maculatus), guppy (Poecilia reticulata),

doctor fish (Labroides dimidatus), mandarinfish

(Siniperca chuatsi), mollies (Poecilia latipinna) 

African lampeye (Aplocheilichthys normani)

(Armstrong & Ferguson, 1989; Anderson et al.,

1993; Hedrick & McDowell, 1995; Rodger et al.,

1997; He et al., 2001; Paperna et al., 2001;

Sudthongkong et al., 2002a). iridovirus

(Armstrong & Ferguson, 1989; Anderson et al.,

1993; Hedrick & McDowell, 1995; Sudthongkong

et al., 2002a). 
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Fish sampling

2003 2005 pearl gourami (Trichogaster

leeri), dwarf gourami (Colisa lalia), silver gourami

(Trichogaster microlepis), blue gourami (Tri-

chogaster trichopterus sumatranus) fresh-

water angelfish (Pterophyllum scalare) 5

1 ,

PST-F/PST-R primer set PCR 

iridovirus (Table 1). PCR

sampling 3 1

sample group iri-

dovirus group .

viral nucleic acids

1 TE buffer (10 mM Tris-

HCl, 10 mM EDTA) 350 Pellet pestle

motor (Sigma-Aldrich)

, 8000 g, 10 , 

. 10 % sodium dodecyl sulfate

(SDS) 40 10 / proteinase K (Roche,

Mannheim, Germany) 10 37 , 1

, phenol-chloroform

2 , 0.3 M sodium acetate

2 volume ethanol

. 4 , 12000 g, 10 , pellet

TE buffer 50 , spec-

Table 1. Primers used in this study

Target Primer Oligonucleotide sequences 
Expected

Reference
size

Pst fragment PST-F 5’-CTGCAGTGCAGACACATAC-3’ 959 bp Jeong et al.

PST-R 5’-CTGCAGTTGCCGCTCAAAC-3’ (2003)
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trophotometer (BioPhotometer, Eppendorf)

DNA . DNA

- 80 . 

PCR

Iridovirus

K1 region Pst fragment 

primer set (Table 1) (Jeong et al.,

2003; GenBank accession no. AF506370). PCR

amplification Perkin-Elmer 2400 thermal cycler

(Perkin-Elmer) . Microtube 10

mM Tris-HCl (pH 8.3), 50 mM KCl, 1.5 mM

MgCl2, 0.001% (w/v) gelatin, 0.5% Tween-20, 200

M dNTP, 1 M primer, 1.25 U Ampli-

Taq DNA polymerase (Perkin-Elmer, Norwalk, CT,

USA) template DNA viral nucleic

acids , distilled water PCR 

volume 50 . PCR ampli-

fication . 94 3

pre-denaturation , 94 30 denatu-

ration, 55 30 annealing, 72 30

extension 1 cycle , 30 cycles

. , 72 7 extension

. PCR 0.5 / Ethidium

Bromide 1% agarose gel ,

0.5 TAE buffer (40 mM Tris-acetate, 1 mM

EDTA) , 

. UV band

virus 

PCR iridovirus

pearl gourami, dwarf gourami 3

, viral nucle-

ic acids DNA

. sample DNA (1 ng)

distilled water 10 , tem-

plate PST-F/PST-R primer set

PCR , UV 

.

Keeping experiment

PCR pearl gourami

29 10 PCR iri-

dovirus , 19

40 28

. 

, 1 1 1

, 50% . 

, 

viral nucleic acids PCR iri-

dovirus . 

pearl gourami 33

12 PCR 

, 21 keeping experiment

. 

iridovirus

PCR products Prep-A-Gene DNA purification

kit (Bio-Rad Laboratories, Hercules, CA, USA)

, DNA TOPO-TA

Cloning Kit (Invitrogen Co., Carlsbad, CA, USA)

cloning , Big Dye Terminator

Cycle DNA Sequncing Kit (ABI PRISM PE

Applied Biosystems, Foster City, CA, USA)

. 

MACAW program (Version 2.0.5., National Center

for Biotechnology Information, National Institutes

of Health, Bethesda, MD, USA) , 

. 

iridovirus

2003 2005



pearl gourami (Trichogaster leeri), dwarf gourami

(Colisa lalia), silver gourami (Trichogaster

microlepis), blue gourami (Trichogaster tri-

chopterus sumatranus), freshwater angelfish

(Pterophyllum scalare) 5

1

iridovirus PCR

(Table 2). 56 sampling

, 11 samples PCR positive 

. pearl gourami

7 (PCR positive groups) / 22 (total groups)

iridovirus . 

dwarf gourami (2/11), blue gourami

(1/6), silver gourami (1/11) .

Freshwater angelfish 6 groups 

iridovirus . 

virus 

Iridovirus

virus 

pearl gourami dwarf gourami

, total nucleic acids , 

PCR detection limit , pearl

gourami 100 fg (1 10-4) dwarf gourami

iridovirus DNA 10 pg (1 10-2)

(Fig. 1). 

keeping experiment

Keeping experiment

pearl gourami (Trichogaster leeri) 2

. 10

pearl gourami PCR

200

Fig. 1. Detection limit of the iridovirus DNA in the spleen
homogenates of freshwater ornamental fishes infected natu-
rally by iridovirus in PCR analysis with the PST-F/PST-R
primer set. PGIV, iridovirus isolated from pearl gourami
(Trichogaster leeri); KDGIV, iridovirus isolated from
dwarf gourami (Colisa lalia).

Table 2. Prevalence of iridoviruses in freshwater ornamental fish species imported from Singapore

Species
Numbers of

Test group PCR positive

Pearl gourami 22 7

(Trichogaster leeri)

Dwarf gourami 11 2

(Colisa lalia)

Silver gourami 11 1

(Trichogaster microlepis)

Blue gourami 6 1

(Trichogaster trichopterus sumatranus)

Freshwater angelfish 6 0

(Pterophyllum eimekei)

Total 56 11



60% (6/10) positive (Table

4). group pearl gourami 19 28

, 2

12 100% (Table 3). 

PCR ,

19 11 PCR positive .

batch pearl gourami

12 PCR test , 58.3%

(7/12) positive (Table 4),

keeping experiment 1

8 100% (Table 3). 

57.1% (12/21) PCR positive

.
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Table 4. The proportion (%) of the PCR positive fish to the total fish in sampled and dead pearl gourami (Trichogaster leeri)
infected naturally by iridovirus in keeping experiments at 28

Experiment

First

Second

Pearl gourami

Sampled

Dead

Sampled

Dead

No. of

total fish

10

19

12

21

No. of

PCR positive

6

11

7

12

Proportion (%) of

PCR positive

60.0

57.9

58.3

57.1

Table 3. Keeping experiments of different batch of pearl gourami (Trichogaster leeri) infected naturally by iridovirus

First experiment Second experiment

Days

0

1

2

3

4

5

6

7

8

9

10

11

12

No. of

dead fish

0

0

3

0

0

4

3

0

2

0

0

5

2

No. of

PCR positive

0

0

2

0

0

2

2

0

2

0

0

3

0

Cumulative no.

of

PCR positive

0/0

0/0

2/3

2/3

2/3

4/7

6/10

6/10

8/12

8/12

8/12

11/17

11/19

Days

0

1

2

3

4

5

6

7

8

9

10

11

12

No. of

dead fish

0

3

0

1

0

0

10

2

5

-

-

-

-

No. of

PCR positive

0

0

0

1

0

0

8

0

3

-

-

-

-

Cumulative no.

of

PCR positive

0/0

0/3

0/3

1/4

1/4

1/4

9/14

9/16

12/21

-

-

-

-
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viruses 99% 
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Fig. 2. Comparison of the nucleotide sequences of the Pst fragment of iridovirus isolated from pearl gourami (Tri-
chogaster leeri) and dwarf gourami (Colisa lalia), respectively. Identical residues and primers used in PCR are represented
as dots and boxes, respectively. PGIV, iridovirus isolated from pearl gourami; KDGIV, iridovirus isolated from dwarf goura-
mi; ISKNV, infectious spleen and kidndy necrosis virus (GenBank accession no. AF371960); RSIV, red sea bream iri-
dovirus (GenBank accession no. BD143114).



93% (Fig. 2, 3). 

Rodger (1997) fresh-

water angelfish (Pterophyllum scalare)

systemic iridovirus infection

, Gibson-Kueh (2003)

sys-

temic iridoviral disease

. Sudthongkong (2002a) african lampeye

(Aplocheilichthys normani) iridovirus

african lampeye pearl gourami (Tri-

chogaster leeri)

. , 

iridovirus ,

. 

iridovirus

(Armstrong & Ferguson,

1989; Anderson et al., 1993; Hedrick & McDowell,

1995; Sudthongkong et al., 2002a), 

5 iridovirus

PCR . PCR

PST-F/PST-R primer set

iridoviruses, RSIV (accession no.

BD143114) IVS-1 (Jeong et al., 2003; accession

no. AF506370), iri-

dovirus, ISKNV (He et al., 2001; accession no.

AF371960), 

. 56 groups 11

groups (19.8%) iridovirus

, iri-

dovirus

. , 

iridovirus

(Jeong et al.,

2006), 

.

Inouye (1992) 4 iri-

dovirus

. 

5 pearl gourami 31.8%

, dwarf

gourami, blue gourami, silver gourami 

. 

iridovirus

, 

iridovirus
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(Rodger et al., 1997),
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Fig. 3. Comparative analysis of the Pst fragment of iri-
dovirus PGIV, KDGIV, ISKNV and RSIV. The homology
of nucleotide sequences is expressed as percent identity.
PGIV, iridovirus isolated from pearl gourami (Trichogaster
leeri); KDGIV, iridovirus isolated from dwarf gourami
(Colisa lalia); ISKNV, infectious spleen and kidndy necro-
sis virus (GenBank accession no. AF371960); RSIV, red
sea bream iridovirus (GenBank accession no. BD143114).



100 virus , 

pearl gourami

. pearl

gourami dwarf gourami stage 

virus

, PCR 

enlarged cells

. 

iri-

dovirus , 

iridovirus

, 

pearl gourami keeping experiments

. 

pearl gourami 12 8

100% , iri-

dovirus , sampled group

keeping group 57.1 60.0% PCR

positive . Klinger 

(1996) iridovirus gourami (Tri-

chogaster) (0.5 10%)

(50%) 

, 60% PCR positive

. 

sampling

, PCR reproducibility, 

control group

( , )

. 

pearl gourami

(data not

shown).

Sudthongkong (2002b) african lampeye iri-

dovirus (ALIV), dwarf gourami iridovirus (DGIV)

sea bass iridovirus (SBIV), brown-spotted

grouper with sleepy disease iridovirus (GSDIV),

red sea bream iridovirus (RSIV) ATPase gene

, 

, ALIV DGIV single

origin . iri-

dovirus pearl gourami

dwarf gourami PGIV

KDGIV Pst fragment 

GenBank

, mandarinfish

ISKNV

. 

iridovirus

, 

. 

2004 2005 pearl gourami (Tri-

chogaster leeri), dwarf gourami (Colisa lalia), sil-

ver gourami (Trichogaster microlepis), blue goura-

mi (Trichogaster trichopterus sumatranus) 

freshwater angelfish (Pterophyllum scalare) 5

iridovirus PCR 

. 56 samples

11 samples PCR 

, pearl gourami 31.8% (7/22)

. dwarf

gourami, blue gourami, silver gourami 

, freshwater angelfish iridovirus

. 

iridovirus

PCR viral DNA

, dwarf gourami pearl gourami

viral DNA . 

pearl gourami groups

100% , 57% 

PCR . Pst frag-

ment pearl gourami
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