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PCR RT-PCR ASK
(Loop-mediated isothermal amplifica- 3
tion LAMP) -80C
(Notomi et al, 2000) LAMP 1.2
LAMP Isothermal Master Mix
OptiGene QIAamp Viral
ISAV RNA Mini Kit DNeasy Blood & Tissue Kit
LAMP ISAV QIAGEN AMV One Step RNA
PCR Kit(AMYV) One Step PrimeScript RT-PCR Kit
1 TaKaRa
RNA Eppendorf BioPhotometer
1.1 LAMP OptiGene GENIE
16 ( 1) ISAV PCR Biometra T3000
1 REPERANFES. REEXKE
Tab.1 Viruses used in the study
Abbreviation Full name Number and Source
ISAV . o Glesvaer/2/90, ISAV
Infectious salmon anaemia virus
ISAV , o VR1554, ATCC
Infectious salmon anaemia virus
BIV . . Dr. Mark Crane
Bohle iridovirus
4
CCV o . CCV12665, ATCC
Channel catfish virus
EHNV . . o L 86/8874, Dr. Mark Crane
Epizootic haematopoietic necrosis virus
GCRV . 873,
Grass carp haemorrhagic virus
HRV . . 20080113,
Hirame rhabdovirus
IHNV _ o o HV-90, CEFAS
Infectious haematopoietic necrosis virus
IPNV . . o Sp,
Infectious pancreatic necrosis virus
KHV _ , vp1592, ATCC
Koi herpesvirus
PFRV . .
Pike fry rhabdovirus
STIV . 9701,
Soft-shelled turtle iridovirus
SVCvV . ) . . 10/3, CEFAS
Spring viraemia of carp virus
VERV . . . R Dr. Bovo
Viral encephalopathy and retinopathy virus
VHSV , A , o 1167, CEFAS
Viral haemorrhagic septicaemia virus
&
YAV Yo,

Yellowtail ascites virus
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Tab.2 Nucleotide sequences of the primers
Primers Nucleotide sequences (5'-3")
F3 GAA GAG TCA GGA TGC CAA
B3 CCG GAA GTC GAT GAA CTG
FIP(Flc+F2) CTT CAG GTC CTT CAA CAT CGT CGT GGG CAA TGG TGT ATG G
BIP(B1c+B2) CAA TGC TAC ACA GCA GGA TGC AAG TTT CCA GGG CTT TCG
LoopF TTC TCC TCC GCC ATG TCT
LoopB TGT ATG CCC TAG GAG CGA
PCR PCR ABI 7500 PCR 1.4.4 ISAV(Glesvaer/2/90 )
1.3 RNA Eppendorf BioPhotometer
GenBank 22.4 ng/ul 10
(GenBank : GU830902.1) LAMP
ISAV 8 1.5%
LAMP Designer (http://www.optigene.co.uk/lamp RT-PCR
-designer/) 6 (FIP) RT-PCR 3
(BIP) (F3) (B3) RT-PCR RT-PCR
(LoopF) (LoopB) (Devold et al, 2000  Snow et al, 2006)
2 ( ) 1.4.5 ISAV
1.4 TCIDsy=10"'7/100 pl ~ ISAV (Glesvaer/2/90 )
5000 r/min 30 min
1.4.1 5
QIAGEN QIAamp Viral RNA Mini Kit DNeasy Blood 8
) i 500 pl ISAV 1)
& Tissue Kit
RT-LAMP
Eppendorf BioPhotometer . )
2) 50 ml 4°C 5000 r/min
1.4.2 LAMP .
30 min
LAMP Isothermal Master Mix
) RT-LAMP ISAV
25wl 1x  Isothermal Master Mix 15 pl 5
25U AMV 0.5ul Spumol/LF3 B3 g
1 ul 40 pmol/L FIP  BIP 1 ul 20 pmol/L
LF LB 1 ul RNA 3.5u GENIE 2
7
(59-65°C) 1h 98°C 2.1
0.05°C/s 80°C GENIE LAMP
6 min LAMP 59C 60C 61C 62T
63C 64°C 65C 7 (D
86.64—86.79°C
5 ul LAMP 1.5% 64°C 9 min 25 s
( 2 64°C
1.4.3 1 64°C
LAMP (D
GENIE 10 min
5 ul LAMP 1.5% 60 min

LAMP
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The Detection of Infectious Salmon Anaemia Virus Using Real-Time
Fluorescent Loop-Mediated Isothermal Amplification

SHI Xiujie, YU Li, WANG Jinjin, HE Jungiang, ZHENG Xiaocong, JIA Peng,
LAN Wensheng, YANG Jinshun, LIU Hong

(The Animal and Plant Inspection and Quarantine Technical Center, Shenzhen Entry-Exit Inspection and
Quarantine Bureau, Shenzhen 518045)

Abstract The infectious salmon anaemia virus (ISAV) is classified as an Orthomyxoviridae. Its
genome consists of 8 single-stranded negative-sense RNA segments. ISAV is the pathogen of fatal ISA
listed by the World Organization for Animal Health (OIE). It mainly affects salmon farming in Europe
and Northern America, but there has been a high chance of its introduction into China due to the increased
salmon importation. Therefore it is very important to establish a rapid and accurate method for ISAV
detection. Conventional ISAV detection methods involve cell isolation followed by RT-PCR or real-time
RT-PCR. Recently Japanese scientists have established a novel technique with high sensitivity and
rapidity, namely Loop-mediated isothermal amplification (LAMP) assay. In this study, LAMP assay was
developed for detecting infectious salmon anaemia virus (ISAV). Six specific primers were designed
according to ISAV genes using LAMP Designer software. A novel LAMP instrument was applied for the
amplification and detection. The reaction time and temperature were optimized, and the sensitivity and
specificity of this method were analyzed and compared to those of RT-PCR and real-time RT-PCR. The
results demonstrated that the optimal amplification temperature of LAMP assay was 64°C, and its
detection limit for ISAV RNA was approximately 78.4 fg, which was 100-fold lower than that of
traditional RT-PCR but similar to real-time RT-PCR. LAMP assay showed no cross reaction with 14
other fish viruses such as infectious pancreatic necrosis virus (IPNV), spring viraemia of carp virus
(SVCV), viral haemorrhagic septicemia virus (VHSV), viral nervous necrosis virus (VNNV), and
yellowtail ascites virus (YAV). This indicated that the primers were highly specific for ISAV. In this
study we developed a LAMP assay for ISAV detection. Using specific LAMP assay equipment we could
improve the sensitivity and monitor the amplification process. Furthermore this assay does not involve lid
opening, hence it greatly reduces the risk of cross contamination.

Key words Infectious salmon anaemia virus (ISAV); Loop-mediated isothermal amplification (LAMP);

Detection
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