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Siniperca chuatsi

1.2 PCR
TRBIV MCP DNA

PCR MCP TRBIVF 5 -CGTGT
TAAGATCCCCTCC-3 MCP TRBIVR 5 -TCT
CGTAAATGAGTGACACC-3 TRBIV 
MCP 247~1 027 bp

781 bp

1.3 DNA PCR
50 mg High Pure PCR 

Template Preparation Kit Roche Diagnostics GmbH
DNA PCR

40 L
10 mmol/L Tris pH 8.5

PCR 20 L
Taq DNA  1 U 4 dNTP 250 mol/L
Tris-HCl pH 9.0  10 mmol/L KCl 40 mmol/L
MgCl2 1.5 mmol/L 1~2 L DNA MCP 
TRBIVF MCP TRBIVR 10 pmol PCR

94 5 min 94 2 min
59 1 min 72 1 min 30

72 7 min PCR Thermo 
Hybaid PCR PCR Express

10 L 0.5 g/mL
1.0%

1.4 TRBIV PCR
TRBIV PCR

PCR Thermo 
Hybaid PCR PCR Express

PCR

DNA PCR
56.1 57.4 59.0 60.5 62.2 64.0 

PCR
DNA 59 PCR

1.3
1.5 TRBIV PCR

1.3 DNA DNA
2 L PCR TRBIV PCR

PBS pH 7.2 10
100 g/ L 10 g/ L

1 g/ L 100 ng/ L 10 ng/ L 1 ng/ L 1.3
DNA 1 L PCR

PCR TRBIV PCR

TRBIV MCP pUCm-T
4.35 kb

10
5 ng/ L 500 pg/ L 50 pg/ L 5 pg/ L 500 

fg/ L 50 fg/ L 5 fg/ L 0.5 fg/ L 2 L
PCR 1.3 PCR
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TRBIV
1

TRBIV
TRBIV MCP-TRBIVF

MCP-TRBIVR
780 bp DNA

DNA
2 PCR

TRBIV
56.1~64.0 

TRBIV PCR

59 TRBIV PCR

1  TRBIV PCR

TRBIV

Mt .

Fig. 1  Transmission electron micrograph of spleen tissues 

from turbot infected by TRBIV

Numerous virions of TRBIV solid arrow  distributed throughout 

the cytoplasm which can be detected by PCR method developed in 

this study. Mt mitochondria.

2 TRBIV PCR
1~2 2 3

4

5

4 6

7 DNA DL2000

8~10 1/20 1/200 1/10 000

4 11

Fig. 2  Specificity test result of PCR method for TRBIV 

detection

Lane 1 2 spleen DNA from two healthy turbots of Tangshan Hebei 

province Lane 3 spleen DNA from diseased turbot of Rushan

Shandong province Lane 4 kidney DNA from diseased turbot of 

Laizhou Shandong province Lane 5 spleen DNA from asymptomatic 

turbot of Laizhou Shandong province Lane 6 spleen DNA from 

Siniperca chuatsi of Guangzhou Guangdong province infected by 

ISKNV Lane 7 DNA ladder DL2000 Takara Lane 8 10 spleen 

DNA from diseased turbot of Laizhou Shandong province homogenates 

of spleen tissues were diluted by 1/20 1/200 and 1/10 000 respectively 

by PBS before DNA extracting Lane 11 negative control skin DNA 

from lymphocystis flounder Shandong province.

2.2 TRBIV PCR
TRBIV PCR

DNA
780 bp

DNA
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3 TRBIV PCR
A . 1 1 mg DNA 2 DNA

DL2000 3~8 DNA 100 g 10 g 1 g 100 ng 10 ng 1 ng

100 ng TRBIV .

B TRBIV MCP pUCm-T . 1~8 2.25 109 2.25 108 2.25 107

2.25 106 2.25 105 2.25 104 2.25 103 2.25 102 2.25 103 MCP 9 DNA

DL2000

Fig. 3 Sensitivity test result of PCR method for TRBIV detection
A Detecting TRBIV from spleen samples of diseased turbot. Lane 1 DNA extracted from 1 mg of spleen from healthy turbot negative 

control Lane 2 DNA ladder DL2000 Takara Lane 3 8 spleen DNA from diseased turbot homogenates of spleen tissues were diluted by 

PBS before DNA extracting the corresponding spleen tissue contents were 100 g 10 g 1 g 100 ng 10 ng and 1 ng respectively.

B Detecting MCP gene of TRBIV from recombinant plasmid. Lane 1 8 recombinant plasmid containing MCP gene of TRBIV the 

corresponding copies of plasmid were 2.25 109 2.25 108 2.25 107 2.25 106 2.25 105 2.25 104 2.25 103 and 2.25 102

respectively Lane 9 DNA ladder DL2000 Takara

2 TRBIV PCR

TRBIV PCR
100 g 10 g 1 g 100 ng
780 bp 10 ng 1 ng

TRBIV
DNA 1 mg

PCR

TRBIV PCR 100 ng
TRBIV 3A

TRBIV PCR
10 ng 1 ng 100 pg 10 pg 1 pg 100 fg 10 fg

4.35 kb pUCm-T 2.25
109 2.25 108 2.25 107 2.25 106 2.25 105 2.25

104 2.25 103 780 bp
1 fg 2.25

102 3B

2.3 PCR

DNA TRBIV
PCR 2
780 bp 4
2.4 TRBIV

19

TRBIV PCR 5 5
4 PCR 3

11 13 14
3

PCR 4 12 17
12 PCR 1 2

5~10 16 18~20
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5 TRBIV

1~12 13 14 15 DNA DL2000 16

17~20

Fig.5 Investigation of prevalence of TRBIV in several turbot farms in Shandong peninsular by PCR method

Lane 1 12 spleen DNA from turbot of Laizhou Lane 13 spleen DNA from turbot of Rushan Lane 14 spleen DNA from turbot of Penglai 

Farm A Lane 15 DNA ladder DL2000 Takara Lane 16 spleen DNA from turbot of Changyi Lane 17 20 spleen DNA from turbot of 

Penglai Farm B

TRBIV 
PCR

19
2 TRBIV

PCR 5

16 18 2
2

12.5 cm 20 cm
2

4  DNA TRBIV

1 DNA 2

DNA 3 DNA DL2000

Fig. 4  Detecting TRBIV from blood sample of diseased 

turbot by PCR method for the detection of TRBIV

Lane 1 kidney DNA from diseased turbot Lane 2 blood DNA from 

the same diseased turbot Lane 3 DNA ladder DL2000 Takara

3

PCR
5 9

PCR PCR PCR
LAMP Loop-mediated isothermal 

amplification

8 10 13 TRBIV
PCR TRBIV 100 ng

10 fg 2.25 103

PCR
TRBIV

TRBIV PCR

1 d
TRBIV

TRBIV PCR
TRBIV
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PCR method for detection of turbot reddish body iridovirus TRBIV
development and application

SHI Cheng-yin HUANG Jie YANG Bing LIU Li
Key Laboratory for Sustainable Utilization of Marine Fisheries Resources Ministry of Agriculture Yellow Sea Fisheries Research 

Institute Chinese Academy of Fishery Sciences Qingdao 266071 China

Abstract Recently a new piscine virus was identified from farmed turbot Scophthalmus maximus  in China. 
The virus which is subsequently named as turbot reddish body syndrome iridovirus  TRBIV  can induce viral 
reddish body syndrome VRBS  in farmed turbos. Based on the sequenced major capsid protein MCP  gene of 
TRBIV a PCR method was developed for the detection of TRBIV. With this method a 780 bp DNA fragment can 
be amplified from TRBIV genome. Viral DNA extracted from 100 ng spleen or kidney tissues of infected turbot or 
10 fg 2.25 103 copies  recombinant plasmid DNA containing MCP gene of TRBIV can be detected. In contrast
there is no amplification of TRBIV DNA from healthy fish or from fish with lymphocystis disease. The PCR 
method developed in this study can also amplify TRBIV from blood samples of diseased turbot. The present results 
show that the PCR method is a quick reliable and sensitive tool for detection of TRBIV. Finally the prevalence 
of TRBIV in Shandong province was investigated by the developed PCR method and it was found that 7 of 19 
investigated turbot from 5 farms in Shandong peninsular were TRBIV positive. The results reveal that TRBIV has 
spread quickly among farmed turbots in China. Journal of Fishery Sciences of China 2008 15 5 830 836
Key words Scophthalmus maximus iridovirus major capsid protein gene PCR detection
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