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(infectious haematopoietic necrosis virus, M mol/L F3 B3,0.8u mol/L LF LB ,2 mol/L Betar

IHNV)
MABV)
rhagic septicemia virus,VHSV)

RNA (marine birnavirus,

(vira haemor-

(viral nervous necross virus,VNNV)

Bst DNA Polymerase 10 % ThermoPol buff-

er ( ) : Betaine
Sgma ;DL 2000 DNA marker

( ) ;dNTPs (dATP,dGTP,

dCTP,dTTP) Promega :

SYBR Green ,Premix Taq E

TaKaRa
Eppendorf 5810R ,Amersham pharmada
, , BEopendorf PCR ,

Alpha mager 2200 ,PICO

, SV
TOTAL RNA Isolation kit for RNA viruses
(Promega, USA) ,
RNA ,- 20
(glycoprotein)
,  Primer Explorer V3 (http://prim-
erexplorer. jp/ elamp3. 0. 0/ index. html) 6
, (FIP) (BIP)
(F3) (B3) (Lp
(LB) , 1
C )
1
Table1 Nucleotide sequences of the primers

(5 -3)

Primers Nucl eotide sequences (5 - 3)

FIP TTGGCCCCCAAA GAACCCTGTTTTGGGG
GAATACGTCCACAAG

BIP GAGATGAAACTGGCCCCCAGGTTTTAGTA-
CAGTGCTGAGGCTGT

F3 GGGAACAATCTTGGGGACAT

B3 CATTGGCACCTTGGAGCT

LF AACATGTGGTTCGGTAAAGGAC

LB GTGGGA GTGTATGACACCACG

RT-LAMP :2.5PL 10 x

ThermoPol buffer,1. 6 ymol/L FIP BIP,0. 2

ine 4uL 10 mmol/L dNTP,6 mmol/L MgSOas ,
0.5U L 200 U Reverse Transcriptase M-MLV (in-
vitrogen) ,0. 5L 40 U Ribonuclease inhibitor

(TaKaRa) ,1uL 8 U Bst DNA (New Eng
land Biolabs) ,2U L
59 60 61 62 63 64 65 1h
LAMP , 82 10
min
4 (FIP,BIP,F3,B3) 6 (FIP,BIP,
F3 B3 .LF LB) , 63 ,
25 35 455560 65 758 95 min
[14]
SYBR GREEN
VHSVY IHNV SVCV IPNV MABV
VNNV , LAMP ,
SYBR Green ,
RNA ,
3x10' fg, 10 ,

:3x10° 3x10° 3x10° 3 x

10* 3x10° 3x10° 3x10" fg, LAMP
RT-PCR ,
RT-PCR LAMP F3 B3
, 199 bp RT-PCR

:2UWL 5 x M-MLV buffer (TaKaRa,

) ,0.5uL 10 mmol/L dNTP(TaKaRa, ),
0.5M L 40 U Ribonudeaseinhibitor (TaKaRa) ,0. 54 L
200 U Reverse Transcriptase M-MLV (TaKaRa,

) 12. 5L 2 x Premix Taq (TaKaRa ,

) ,0. 40 mol/L F3,0.4ud mol/L B3,2.0l L RNA

, 25puL PCR :48 30 min;
94 5 mn; 94 30s58 1mn,72 1mn
40 , 72 10 min
LAMP 40
HRV RNA ,

’ 3
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LAMP bp
2000
1 000
750
500
1) LAMP 59 60 61 250 HHHHHH
62 63 64 65 : , 105 il 1l
y 63 TR
a
: LAMP M 1234567 80910
63 , SYBR Green 1 bp
2 3 4 5 6 2000
1 000
750
500
250
b
a6 ( ) Agarose gel electrophoress
| s 3 4 5 6 7 3 pattern of amplification with sx primers (FIP,BIP,F3,B3,LB,
LF); b.4 ( ) Agarose gel electrophore-
sspattern of amplification with four primers (FIP,BIP,F3,B3)
M.DL2000 DNA marker; 1 9. 25 35 45
b 55 60 65 7585 95 min 1 9 represent reactions at 25,35,
45 55 ,60,65,75,85 and 95 min; 10. Blank control.
a. Agarose gel electrophoress pattern;
) . . 2 HRV LAMP
b. SYBR Green Visual detection of HRV LAMP usng o o
SYBR Green : M.DL2000 DNA marker: 1 7. 59 FHg.2 Optimization of reaction time of HRV LAMP assay
M 123 456 7809
60 61 62 63 64 65 1 7 represent reactionsat 59,60 ,61,
62,63 ,64 and 65 ,respectively; 8. Blank control .
1 HRV LAMP 2000

Fg.1 Optimization of reaction temperature
of HRV LAMP assay

2) ,
45 min ,
LAMP 95 min
( 2
60 min
LAMP HRV ,
HRV ; 6
VHSV [|HNV SVCV IPNV MABV VNNV
, LAMP
SYBR Green

“ v‘! i A ¢ |
| \¥1
i \
h
a. Agarose gd dectrophoress pattern;
b. SYBR Green Visud detection of LAMP usng SYBR

; M. DL2000 DNA marker; 1 2. HRV; 3.VHSV; 4. IH-
Blank

Green
NV; 5.SVCV; 6. IPNV; 7. MABV; 8. VNNV ; 9.
oontrol.
3 HRVLAMP
FHg.3 Specificity test for HRV LAMP assay
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LAMP PCR 4 LAMP , (No
LAMP 30fg HRV RNA, RT- virhabdovirus) IHNV VHSV
PCR 3x10’fg HRV RNA ,LAMP (Vesiculovirus) svev (THNV
RT-PCR 100 VHSV SVCV )
M 1 2 3 4 5 6 7 8 IPNV MABV VNNV
bp )
2 000 2
1 000 45 min ,
95 min
, LB
Bl B2 , Bl -B2, -
, DNA )
[14]
,LAMP 10°°
30fg, RT-PCR 10°*
,LAMP RT-PCR
100
,40 LAMP
, LAMP
HRV
b )
a.LAMP Agarose gd dectrophoressof LAMP 2h, )
products; b. RT-PCR Agarose gd dectrophoress ,
of RT-PCR products; M.DL2000 DNA marker; 1 7. HRV RNA HRV ,

:3x107 3x10° 3x10° 3x10* 3x10° 3x10? 30 x 10"
fg 1 7.3x107,3x10°,3x10%,3x10*,3%x10%,3x10%,3 x10!
fgof HRV RNA; 8.

4 HRV LAMP

Blank control .

Fg.4 Senstivity test for HRV LAMP assay
LAMP 40
LAMP 3
HRV ,
(glycoprotein, G)
1 G )
Blast , GenBank HRV
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Devel opment and Application of L oop-Mediated |Isother mal
Amplification for Fast Detection of Hirame Rhabdovirus
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Abstract

A set of 9x specific primers were designed based on glycoprotein gene of hirame rhab-

dovirus(HRV) using Primer Explorer V3 software. The parameter of reaction time and temperature was
optimized. The primers were specific with HRV and could not amplify spring viraemia of carp virus
(SvCV) ,infectious pancreatic necross virus(IPNV) ,infectious haematopoietic necross virus(IHNV) ,
marine birnavirus(MABV) ,viral haemorrhagic septicemia virus(V HSV) or viral nervous necros s virus
(VNNV) . The detection limit of LAMP assay was approximately 30 fg HRV RNA ,which was 100-fold
higher than that of conventional RT-PCR. The LAM P reaction could be fini shed within an hour and clini-
cal fish samples were detected usng LAMP. The results showed that 3 fish out of 40 samples were infec-
ted with HRV by LAMP assay ,which was cons stent with virusisolation method. The LAMP assay has

great potential infield diagnoss of early HRV infection.
hirame rhabdovirus (HRV) ; loop-mediated isothermal amplification (LAMP) ; RT-
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PCR; detection



