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(Ctenopharyngodon idellus)

GCRV '
( )
( 313001)
(grass carp reovirus, GCRV) RNA s
(hemorrhage of grass carp) , I I  GCRV
(reverse transcription loop-mediated isothermal amplification, RT-LAMP)
s (lateral flow dipstick, LFD) ,
I II  GCRV RT-LAMP-LFD I II  GCRV
, 2 ( , biotin ) 1
(fluorescein isothiocyanate, FITC) , RT-LAMP 63°C,
40min, LFD 50min RT-LAMP-LFD
I II  GCRY, II (CyHV-2) (Svev)
, RT-LAMP-LFD
GCRY, 1.19pg I  GCRV RNA, 1.88pg I  GCRV
RNA, RT-PCR 2 1
R RT-LAMP-LFD GCRV RT-PCR R
GCRY, , , ,
GCRV
; (RT-LAMP); (LFD);, ;
Q939.94; S942.2 doi: 10.11693/hyhz20170600173
(hemorrhage of grass carp) , 21.26
(grass carp reovirus, GCRV) , ,
) ( , 1999; , 2010)
s 20°C , 27—30°C GCRV (Aquareovirus,
, 50%—80%, ARV), ,
* ,2016C32076 , 31402328 R s

, E-mail: 391601350@qq.com
: s s , E-mail: shenjinyu@126.com
12017-06-27, :2017-07-26
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GCRV
, RNA ,
11 (Francki et al, 1991; Fang et al,
2000, 2005; Qiu et al, 2001) , GCRV
GCRYV, I II , I
GCRV873 , II HZ08
( ,2010; Wang et al, 2012; ,2013)
(ELISA,
Dot-ELISA) (RT-PCR)
(real-time PCR) ( )
1986; , 1996; , 1997, ,
2011), ,
Notomi  (2000)

amplification, LAMP),

B

DNA

B

(Notomi et al, 2000)
LAMP

(RT-LAMP)
, RNA
( ,2013;
LAMP

(loop-mediated isothermal

PCR

, 2013; Zhang et al, 2013)

B

(Latteral flow detect, LFD)

LAMP

FITC

>

LAMP

(TSV)

(Kiatpathomchai et al, 2008) (HPV)
(Nimitphak et al, 2008) (ISKNV)
(Ding et al, 2010) (YHV) (Khunthong et al,
2013) ; (HAT) (Njiru, 2011)
, ( , 2014)
I II GCRV
) 2 1

> >

I I GCRV RT-LAMP-LFD

1

1.1
(Beckman);
(NanoDrop2000); PCR (Biometra);
(BIO-RAD); ( ); Bst
DNA (NEW ENGLAND);
Betaine MgS0O4(Sigma); dNTPs AMV
RNA (Takara); RNA
(Viral RNA mini kit, Qiagen);
( )
1.2
GCRV-873
(SVCV) ;
GCRV-HZ13 Ah-BSK10
; II (CyHV-2)
(CO)
(EPC) GCRV CO
,SVCV  EPC

1.3
GenBank | 1I GCRV

, Primer Explorer V4 (http://

primerexplorer.jp/e/) >

, (F3, B3) (FIP,
BIP) 5 FITC (
1), GCRVI-BIP 5’ (biotin)
: GCRVII-FIP 5’ (biotin) ;

14 RNA
50—100mg 150—200pL
, Qiagen RNA
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*1 SIYMREFT

Tab.1 The nucleotide sequences of the primers and probe

(5'=3")
GCRVI-F3 CCCGTACTGCTACGTGAGA
GCRVI-B3 GCTAGTCGCGGAATCATCC
GCRVI-FIP CGACCTCCTCAGACGTTTGGTT-GCGAAGTCGTTGACGCTA
GCRVI-BIP Biotin- CGACGCGATCGTGTTAGTGTCG-TCTTGAGGCGACGGGAAT
GCRVI-Probe FITC- CGTACCAGCTACCGTCATGG
GCRVII-F3 ACTCGCATGGATGAAAGTCG
GCRVII-B3 CAACGTAGGCACTGAACTCA
GCRVII-FIP Biotin- TACGGTGACCCGTCTGTTGC-CAGGATCAGGTATGGGACCA
GCRVII-BIP TGGAAAAATCAGCAGGTGCCGT-CGTTCACTGTAGAGCAGGTT
GCRVII-Probe FITC- CTCCGGACGCCATGTCTAGT
, RNA 50uL 10'—10°° , RNA
RNA , NanoDrop2000 2uLl , RT-LAMP  RT-PCR
R RNA , RT-LAMP 1.6
15—20min, RNA -80°C RT-PCR , :
1.5 RT-LAMP 2x1-Step PCR Master Mix 25uL, verso Enzyme Mix
Mg?* 1uL, RT Enhancer 2.5uL, 10pmol/L 1L,
dNTPs Betaine , 2uL, S0uL :
, 52°C  30min cDNA ; 95°C 2min;
, GCRV 94°C 40s 56°C 30s 72°C 45s,
RT-LAMP 25HL 35 , 72°C 10min,
1.6 RT-LAMP 1%
, RT-LAMP 1.9
1 I GCRV RT-LAMP-LFD
, 5—10uL ( ),
, , RNA, GCRV
, PCR
5—10min : (+): 2
O
©) (GBS ©) , 2.1 RNA
(T) . (©) 1.2 R RNA
(T) . OD260/OD230 . 1 8
1.7 RT-LAMP-LFD —2.0 ) RNA
II  (CyHV-2) , ( 1) I RNA
(SVCV) 119ng/pL, I RNA 188ng/uL, —80°C

, I II  RT-LAMP- LFD
, 2.2 RT-LAMP
, RT- GCRV RT-LAMP Mg**
LAMP GCRY, dNTPs Betaine
1.8 , 25uL  RT-LAMP ,
SuL I I GCRV RNA 2
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%2 RT-LAMP [k % (25pL)
Tab.2 Reaction system of RT-LAMP
(uL)
ThermolPol 10x 2.5 1x
(F3) 2umol/L 2.5 0.2pmol/L
(B3) 2umol/L 2.5 0.2umol/L
(FIP) 16pmol/L 2.5 1.6pmol/L
(BIP) 16pmol/L 2.5 1.6pmol/L
8umol/L 2.5 0.8umol/L
dNTPs 10mmol/L 3.5 1.4mmol/L
Smol/L 3.0 0.6mol/L
100mmol/L 1.5 6mmol/L( Mg2+)
Bst DNA 8U/uL 1 0.32U/pL
AMV SU/uL 0.5 0.10/pL
RNA 50ng—250ng/plL 2.0 4ng—20ng/uL
— 8.5 —

1  GCRV RNA
Fig.1 Result of RNA extraction of GCRV

, LFD

61 62 63 64
RT-LAMP ,
3 ,

, RT-LAMP
2.3 RT-LAMP
65°C I 11
40min,
, 63°C

63°C
2.4 RT-LAMP-LFD

> B

I (CyHV-2)

2 GCRV RT-LAMP
Fig.2 Test results of two genotypes GCRV by RT-LAMP
A: I  GCRV; B: I GCRV( s LFD
)
3 RT-LAMP
Fig.3 Determination of the best temperature for the RT-LAMP
assay
I GCRY, I GCRV M: DL2000

DNA Marker; 1: 61°C; 2: 62°C; 3: 63°C; 4: 64°C; 5: 65°C
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S 2.5
| | 10'—107° I  GCRV
‘ Cc RNA R 5
=] T
- B o] pad LFD R
— e e | RT-PCR , 6,
RT-LAMP 1—5
, 5 RNA 1.19pg/uL;
4 I  GCRV RT-LAMP
Fig.4 The specificity test in the RT-LAMP assay for genotype I » RT-PCR RNA
GCRV 119pg/uL R s | RT-LAMP-LFD
R LFD M: DL2000 DNA Marker; 1: RT-PCR )
I  GCRV;2: II  (CyHV-2); 3: r 6
(SVCV); 4: II  GCRV;5: ; 6: > 107 —10 I
M1 2 3 456 6 5 4 3 2 1 GCRV RNA >
Bk : LFD
i ‘ , RT-PCR
7, RT-LAMP 1—5
, 5 RNA 1.88 pg/uL;
, RT-PCR RNA
18.8pg/uL R s I RT-LAMP-LFD
{ R RT-PCR 1
' 2.6 RT-LAMP-LFD
5 I GCRV RT-LAMP
Fig.5 Specificity test in the RT-LAMP assay for genotype 11
GCRV
: N LFD M: DL2000 DNA Marker; 1: 10 (
I GCRV; 2: II  (CyHV-2); 3:
(SVCV); 4: I GCRV;5: ;6: )’
12 R | II
(SVCV) GCRV RT-LAMP-LFD R
s I II RT-LAMP s GCRV
R 75%, I GCRV2 ,1I GCRV 7 ,
R RT-LAMP PCR
654321
] 6 5 432 1 M
— 2000bp
— 1000bp
— 750bp
PEL 437bp — — 500bp
{ — 250bp
1 8 4 — 100bp
|
6 I GCRV RT-LAMP-LFD  RT-PCR
Fig.6 Sensitivity test in the RT-LAMP-LFD and RT-PCR assay for genotype | GCRV
: M: DL2000 DNA Marker; 1—6: 10,1072,10°,10% 107, 10° RNA
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12 3456 M6 54 321

M1 2 3 45 6
2000bp —
1000bp —
750bp —
- {C  s000p —
| B ——328bp
250bp —
PEEE 100bp —
|
7 11 GCRV RT-LAMP-LFD RT-PCR
Fig.7 Sensitivity test in the RT-LAMP-LFD and RT-PCR assay for genotype Il GCRV
: M: DL2000 DNA Marker; 1—6: 101,102,102, 10%,107°,10°¢ RNA
# 3 RT-LAMP-LFD AN E & RIER
Tab.3 Detection of GCRV in grass carp by RT-LAMP-LFD
I GCRV () II  GCRV () ()
15 1 3 11
4 1 2 1
3 0 2 1
22 2 7 13
15 10 5
3 b
R , 2000 Notomi
s , SNP 2004
, (Edwardsiella tarda)
> LAMP R
) ( ,2015) (Savan et al, 2004),
, (Gunimaladevi et al, 2005;
Mao et al, 2008; Xu et al, 2010)
PCR , 2008 R
> (LFD)
> , (TSV) (Kiatpathomchai et al, 2008)
, (WSSV) (Jaroenram et al, 2009)
, , (IMNV) (Puthawibool et al, 2009)
1 II  GCRY,
S RT-PCR PCR ,

(Zhang et al, 2010; Zeng et al, 2013; , 2014), , RNA s
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, RNA RT-LAMP
( , 2007) dNTP ,
RT-LAMP ,

B >

, dNTPs 1.4mmol/L Mg

. Mg,
Mg** 6mmol/L  Betaine LAMP
, DNA
, RT-LAMP DNA
(Zhang et al, 2002),
RT-LAMP
0.6mol/L
RT-LAMP-LFD ,
GCRV ,
, I 11
1.19pg/ul.  1.88pg/uL,
) 2 1 )
, RT-LAMP 33pg(

> B >

1.5h ,

Betaine

>

Betaine

GCRV
RT-PCR

,2013);

ELISA

RT-PCR 3—>5h;

RT-LAMP-LFD ,

, , , 1997.
. ,28(1): 1—6
, 2014,

,22(12): 1584—1594

, , , 1986. CIK
. ,10(1): 11—17
, , , 1999.
,30(4): 445453
, 2013.
, 34(4): 97—103
, 2015.
, 42(15): 92—97
RT-PCR  RT-LAMP

b s

,2013.

, 2010. HZ08
, 17(6): 1257—1263
, 2013.
(RT-LAMP)
,20(1): 129—136
. , , 2010.
(11): 56—57
. , , 1996. Dot-ELISA
. ,20(1): 6—12
, 2011. TagMan

, 35(5):

> 5

real-time PCR
774—779
s , 2007. LAMP
,3(2): 711—75
> s , 2014. I
TagMan Real-Time PCR
, 38(4): 569—575
Ding W C, Chen J, Shi Y H et al, 2010. Rapid and sensitive
detection of infectious spleen and kidney necrosis virus by
loop-mediated isothermal amplification combined with a
lateral flow dipstick. Archives of Virology, 155(3):
385—389
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RAPID DETECTION OF GRASS CARP REOVIRUS BY A REVERSE-TRANSCRIPTION
LOOP-MEDIATED ISOTHERMAL AMPLIFICATION ASSAY COMBINED
WITH A LATERAL FLOW DIPSTICK METHOD

HAO Gui-Jie, LIN Feng, CHEN Zhi-Hui, HUANG Xiao-Hong, PAN Xiao-Yi,
YUAN Xue-Mei, XU Yang, YAO Jia-Yun, SHEN Jin-Yu

(Agriculture Ministry Key Laboratory of Healthy Freshwater Aquaculture, Key Laboratory of Fish Health and Nutrition of Zhejiang
Province, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract Grass carp reovirus (GCRV) is a double-chain segment of RNA virus, and can cause outbreak of grass carp
hemorrhage in Chines freshwaters. At present, the popular clinical strain of GCRV is in genotype I and II. To establish a
quick and sensitive technology that specific for the detection of GCRV isolations, a reverse-transcription loop-mediated
isothermal amplification assay combined with a lateral flow dipstick (RT-LAMP-LFD) method was developed. A set of
four primers and a labeled probe were designed specifically to recognize six distinct regions respectively to the sixth gene
sequence of genotype I and II GCRV. The method was specific to the detection of GCRV but insusceptible to cyprinid
herpesvirus 2 (CyHV-2), spring viremia of carp virus (SVCV), Aeromonas hydrophila (Ah), and other common fish
diseases. Moreover the method could detect GCRV of own genotype exclusively in high sensitivity and low detection limit
to 1.19 pg for genotype I GCRV RNA (2 orders of magnitude greater than that of traditional RT-PCR does) and to 1.88 pg
for genotype I GCRV RNA (1 order of magnitude greater). The assay could be conducted in one-step amplification at 63°C
in a single tube within 40 min with visualized results by LFD method, and the interpretation from nucleic acid
amplification to LFD detection cost only 50 min. Therefore, the method is convenient, quick, sensitive, and GCRV-specific,
proving a novel tool to detect GCRV and grass carp hemorrhage.

Key words grass carp reovirus (GCRV); reverse-transcription loop-mediated isothermal amplification; lateral flow

dipstick; specificity; sensitivity
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