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3  507RT-PCR

1.1.2
CP

RT-
PCR TaqMan

5 -CGGGCGGTGGTTACGTT-3 5 -CG
AAGGTGTGGTCGTTGTCA-3 TaqMan

5 -HEX-CTGGCTTCCTGCCTGATCCAA-
ECLIPSE-3

RT-PCR OIE
5 -CGTGTCAGTCATGTGTC

GCT-3 5 -CGAGTCAACACGGGTG
AAGA-3

VNNV RNA2
421 bp

1.1.3 ABI7500
PCR Genequant Pro L-15

HyClone
TaKaRa 

MiniBEST Viral RNA/DNA Extraction Kit TaKaRa 
One Step RNA PCR Kit

1.1.4 500

0.1~0.5 g 1 5
VNNV RT-PCR 70 
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1.2.1

96 106

/mL 100 U/mL 10%
HEPES L-15 10

101~107

96 3 0.1 mL 5
CPE

Reed-Muench
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Viral RNA/DNA Extraction Kit
1.2.3 RT-PCR 11
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Step RNA PCR Kit 50 µL

ABI 7500 PCR
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CT
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1.2.5 RT-PCR 6
RNA 5 VNN

VNN RT-PCR

1.2.6 RT-PCR RT-PCR
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1.2.2 RNA
10
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1.2.7 RT-PCR

RT-PCR CT
/

1.2.8 RT-PCR
VNNV RT-PCR

500
2
2.1 RT-PCR

0.2 µmol/L 0.4 µmol/L
0.6 µmol/L 0.8 µmol/L 1 µmol/L
0.1 µmol/L 0.2 µmol/L 0.3 µmol/L 0.4 µmol/L
0.5 µmol/L 0.6 µmol/L

0.6 µmol/L
0.2 µmol/L
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50 30 min
94 4 min 94 15 s 55 

40 s 72 1 min 40
2.2 RT-PCR

RT-PCR 6 RNA
5 VNN

5 VNN
1 RT-
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1 VNNV RT-PCR

A 0602 0603 Bre Bovo

Sd B

Fig. 1  Specificity test for detection of VNNV by real-time 

RT-PCR

A Positive ampli cation curves in which the virus strains were 0602

0603 Bre Bovo and Sd respectively B Negative amplification 

curves the virus strains were Spring Viremia of Carp Virus SVC

Infectious Nancreatic Necrosis Virus IPNV Viral Hemorrhagic 

Septicemi Virus VHSV Grass Carp Reovirus GCRV  and 

Infectious Hematopoietic Necrosis Virus IHNV  respectively.

2.3 RT-PCR RT-PCR
TCID50 104 VNN 100 µL

RNA Genequant Pro 
120 ng/µL RNA 10

10 1~10 6 RT-PCR
RT-PCR RT-PCR

10 5 2 1.2 pg/µL
RNA RT-PCR 10 3

421 bp
1 RT-PCR
VNNV RT-PCR 100

2 VNNV RT-PCR

Fig.1  Sensitivity test for detection of VNNV by real-time RT-

PCR

1 RT-PCR RT-PCR
Tab.1 Sensitivity comparison between real-time RT-PCR and routine RT-PCR

Dilution TCID50

RNA pg µL 1

Total RNA concentration
RT-PCR CT

CT value of Real-time RT-PCR RT-PCR

100 104 1.2 103 10.85 +

10 1 103 1.2 102 14.96 +

10 2 102 1.2 101 19.01 +

10 3 101 1.2 100 23.68 +

10 4 100 1.2 10 1 29.57

10 5 10 1 1.2 10 2 33.78

10 6 10 2 1.2 10 3 Undet.

2.4 RT PCR

CT
30

3 CT 13.54~14.29

0.135 0.9 30
CT 0.215
1.5

VNNV RT-PCR
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3 VNNV RT-PCR

Fig.3 Repeatability test of VNNV real-time RT-PCR 
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Development and application of a real-time RT-PCR assay for sh viral nervous 
necrosis virus

LUO Wei1 2 LI Hui-fang2 LIU Hong1 CHEN Huan-chun2 FAN Wan-hong1 LIU Zong-xiao2 TIAN Fei-yan2

WANG Kan1 LU Jian-qiang1

1.Shenzhen Entry-Exit Inspection and Quarantine Bureau Shenzhen 518001 China 2.Huazhong Agricultrual University Wuhan 
430070 China

Abstract Viral nervous necrosis VNN  has already become an emerging problem in several farmed marine 
fish species in various geographic areas all over the world. The causative viral agents consisted of one major 
coat protein of approximately 42 kD and two single-strand positive-sense RNAs without poly A  structure at 
the 3 -terminus. Recently reverse transcription–polymerase chain reaction RT-PCR  has been developed to 
detect viral nervous necrosis viruses in which false positive may be resulted from contamination. In this study
a real-time RT-PCR assay for fish nervous necrosis virus was developed. The specific primers and TaqMan 
probes were designed according to the highly conservative sequence of capsid protein CP  gene of viral nervous 
necrosis virus from GenBank. After the procedure of the real-time RT-PCR assay for sh nervous necrosis virus 
was optimized the speci city sensitivity and reproducibility of the method was estimated. It was found that 
the speci city of this assay was high without any cross-reactions with SVC IPN VHSV GCHV IHNV and 
so on. A minimum of 1.2 pg/ L total RNA could be detected by the assay whose sensitivity was 100 times than 
that of RT-PCR. The coef cients of variance CVs  were 0.9% and 1.5% for the intra-assay and inter-assay tests 
respectively which indicated good reproducibility. It took only 4 h to complete the whole course of reaction 
including extraction of viral RNA and the real-time RT-PCR. Detected with real-time RT-PCR assay for fish 
nervous necrosis virus it was found that forty specimen were positive among 500 clinical samples. Those results 
con rm that the real-time RT-PCR assay for VNNV is a rapid sensitive and speci c method for the detection of 
viral nervous necrosis virus. Journal of Fishery Sciences of China 2008 15 3 506 510
Key words sh nervous necrosis virus real-time RT-PCR detection method
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