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FIP/BIP F3/B3, 

1  

1.4  RNA  

GCRV-104 CIK 90%

, 80℃

3 , 4 000 r/min 30 min, 

35 mL , 20 000 r/min 2 h, 
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表 1  引物序列 

Tab. 1  Nucleotide sequences of the primers used in the study 

 

primer name 

(5′3′) 

sequence(5′3′) 

FIP CGGTCGTCTGACGTACACCGTTTTTTGCCGGCATATGGGGTAA 

BIP AGTTGGGTCAATTGGCTACGGTTTTTAGCACCATGGTACTGTTCG 

F3 CAGTGTGATCTCGACTTCCG 

B3 AGACCAACGCGTCAATCG 
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1  GCRV RT-LAMP  

A. ; B. SYBR Green I . M: DL2000 DNA 

. 1: ; 2: ( CIK

); 3: ( ). 

Fig. 1  Detection of GCRV by RT-LAMP 

A. RT-LAMP products in 2 % agarose gel; B. RT-LAMP prod-

ucts added with SYBR Green I. M: DL2000 DNA marker;  

1: GCRV RNA; 2: negative control (normal CIK cells);  

3: blank control (double distilled water). 
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2  GCRV RT-LAMP  

M: DL2000 DNA ; 1: GCRV RT-LAMP ; 

2: GCRV RT-LAMP EcoO65 I . 

Fig. 2  Restriction enzyme digestion analysis of RT-LAMP 

products of GCRV 

M: DL 2000 DNA marker; 1: RT-LAMP products of GCRV;  

2: RT-LAMP products of GCRV after digestion with EcoO65 I. 
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3  Mg2+ RT-LAMP  

M: DL2000 DNA ; 1: ; 2: 2 mmol/L;  

3: 4 mmol/L; 4: 6 mmol/L; 5: 8 mmol/L; 6: 10 mmol/L. 

Fig. 3  Effect of Mg
2+

 on RT-LAMP amplification 

M: DL2000 DNA marker; 1: negative control; 2: 2 mmol/L;  

3: 4 mmol/L; 4: 6 mmol/L; 5: 8 mmol/L; 6: 10 mmol/L. 

 
 

4  dNTPs RT-LAMP  

M: DL2000 DNA ; 1: 0.5 mmol/L; 2: 1 mmol/L; 

3: 1.5 mmol/L; 4: 2 mmol/L. 

Fig. 4  Effect of dNTPs on RT-LAMP amplification 

M: DL2000 DNA marker; 1: 0.5 mmol/L; 2: 1 mmol/L;  

3: 1.5 mmol/L; 4: 2 mmol/L. 
 

 
 

5  Betaine RT-LAMP  

M: DL2000 DNA ; 1: ; 2: 0 mol/L;  

3: 0.2 mol/L; 4: 0.4 mol/L; 5: 0.6 mol/L; 6: 0.8 mol/L;  

7: 1.0 mol/L; 8: 1.2 mol/L. 

Fig. 5  Effect of betaine concentration on RT-LAMP amplification 

M: DL2000 DNA marker; 1:Negative control; 2:0 mol/L;  

3:0.2 mol/L; 4: 0.4 mol/L; 5: 0.6 mol/L; 6: 0.8 mol/L;  

7: 1.0 mol/L; 8:1.2 mol/L. 
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1 mmol/L, AMV8 U, Tris-HCl 20 mmol/L, 
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RT-LAMP , 

, 60~65℃ , 63℃

63℃ 45 min , 

, 60 min , 60 min

( 6 7)  
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6 RT-LAMP  

M: DL2000 DNA ; 1: 60℃; 2: 61℃; 3: 62℃;  

4: 63 ℃; 5: 64 ℃; 6: 65 ℃. 

Fig. 6  Effect of different temperature on RT-LAMP  

amplification 

M: DL2000 DNA marker; 1: 60℃; 2: 61℃; 3: 62℃; 4: 63℃; 

 5: 64℃; 6: 65℃. 

 

 
 

7  RT-LAMP  

M: DL2000 DNA ; 1: 30 min; 2: 45 min;  

3: 60 min; 4: 90 min. 

Fig. 7  Effect of reaction time on RT-LAMP amplification 

M: DL2000 DNA marker; 1: 30 min; 2: 45 min; 3: 60 min; 

4: 90 min. 
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8  GCRV RT- LAMP  

M: DL2000 DNA ; 1: GCRV; 2: CCRV;  

3: SVCV; 4: KHV; 5: GSIV. 

Fig. 8  Specificity of GCRV detection by RT-LAMP 

M: DL2000 DNA marker; 1: GCRV; 2: CCRV; 3:SVCV;  

4: KHV; 5: GSIV. 
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9  RT-LAMP RT-PCR GCRV  

A. RT-LAMP 2% . B. RT-PCR 2% . C. RT-LAMP SYBR Green I . 

M: DL2000 DNA ; 1: 10
4

; 2: 10
5

; 3: 10
6

; 4: 10
7

; 5: 10
8

. 

Fig. 9  Sensitivity of GCRV detection by RT-LAMP and RT-PCR 

A. RT-LAMP products in 2% agarose gel; B. RT-PCR products in 2% agarose gel. C. RT-LAMP products added with SYBR Green I. 

M: DL2000 DNA marker; 1: 10
4

; 2: 10
5

; 3: 10
6

; 4: 10
7

; 5: 0
8

. 

 

 
 

10  GCRV RT-LAMP  

M: DL2000 DNA ; 1: ; 

2: ; 3: ; 

4: . 

Fig. 10  Results of GCRV RT-LAMP with diseased samples 

M: DL2000 DNA maker; 1: diseased grass carp sample from the 

third Jiangbei farm of Hubei Province; 2: sample from the 

Wencun fish farm Jiangling county of Hubei Province; 3: the 

Yellow River Beach fish farm of Yucheng county of Henan 

Province; 4: healthy grass carp sample. 
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Development of a reverse transcription-loop mediated isothermal am-

plification (RT-LAMP) assay for detection of grass carp reovirus  

ZHANG Jinfeng
1
, ZENG Lingbing

1,2
, ZHANG Hui

2
, ZHOU Yong

2
, XIAO Yi

2
, SU Lan

1
, GAO Zhengyong

1
 

1. Huazhong Agricultural University, Wuhan 430070, China;  

2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China  

Abstract: Two pairs of specific primers were designed based on the grass carp reovirus (GCRV) VP6 coding gene 

sequence. Using GCRV genomic total RNA as a template, we developed a reverse transcription-loop mediated 

isothermal amplification (RT-LAMP) assay. After optimizing the reaction conditions, we were able to successfully 

amplify the targeted GCRV VP6 coding gene at 63C in 1 h. Analysis of the amplified products by agarose elec-

trophoresis revealed that the band pattern resembled that of the ladder diagram in a gel. After adding SYBR Green 

I fluorescent dye to the reaction system, the green positive amplification could be viewed by eye. Our assay w as 

highly sensitive to grass carp reovirus with a lower detection limit of 33 pg, which was 10 -fold higher than that of 

traditional RT-PCR for GCRV. Moreover, the assay was specific for the detection of GCRV and was not suscept i-

ble to cross reaction with other viruses, including Channel catfish reovirus (CCRV), Spring viremia of carp virus 

(SVCV), Koi herpesvirus (KHV), and giant salamander iridovirus (GSIV). In conclusion, the RT -LAMP assay is 

convenient, rapid, sensitive, and specific for GCRV detection. Our assay provides a novel approach for the detec-

tion of GCRV and the diagnosis of grass carp hemorrhage. 

Key words: Grass carp hemorrhage; reovirus; reverse transcription; loop-mediated isothermal amplification 

(LAMP); detection; 
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