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2 6 8 4 6
o LAMP
MgCl, 2 -2 SYBR 23-24
Genbank [HHNV ( AF218266) [HHNV LAMP
ESE—quant tube scanner LAMP
2 IHHNV LAMP OIE Real-time PCR
PCR " Sun  Arunrut LAMP 18-
IHHNV o
1
1.1 [HHNV
70% -20 C o 152 N .
1.2 LAMP GenBank IHHNV #
NS1 ( : AF218266.2 ) LAMP
Primer Explorer version 4( http: //primerexplorer. jp/e) 6 IHHNV LAMP ( Do
1 IHHNV LAMP
Tab.1 Primers used for the real-time LAMP targeted on NSI gene of IHHNV
Primer name Sequences 5° —3*
IHHNV-¥IP GAGACAACCGACGACATC
IHHNV-BIP TCTCTGATGACGAAGGTGT
IHHNV-¥3 GTTGTGTTCCGCTACTACAGCTCGATCATGGAAGCAATGGA
[HHNV-B3 TGAAGGGACTCCCAACGGATCTCACTCTCTTCCAGTCG
IHHNV-F¥L CATCGGTAGGTTCCAGTCG
IHHNV-BL CGGACGAAATGGACGGAA
1.3 DNA IHHNV 100 ~200 mg 500 wL PBS
EP DNA X Magen
DNA ( ) DNA o
1.4 [HHNV DNA LAMP
IHHNV¥3  THHNV-B3 PCR pMDI18-T
DHS5« o pMDI18-T-NS1
o pMD18-T-NSI o
= x107°/(324.5 x2 x ) x6.023 x10%
1.5 LAMP 2 LAMP 25 ulL
FIP BIP 1.6 pmol » L~' F3 B3 0.2 pmol » L™ FLP  BLP 0.8 pmol *
L™ 1x 1 mol L' 6 mmol * L.”' MgSO, 1.6 mmol + L.”" ANTP 10 U Bst DNA
0.5 pL 10 x SYTO -9 1 ~100 ng DNA o ESE—-Quant tube scanner( QIAGEN )
63 C 60 min 80 C 5 min .
1.6 pMDI8-T-NS1 ~ DNA o
10 10" 10°® Ingeul™ 100 pge ul™" 10 pgs pl™" 1 pg*

pl™" 100 fg e pL™" 10 fg e wL™" 1 fg e wL™" 100 ag * pL~' 2 ul LAMP
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ESE-Quant tube scanner LAMP LAMP
1.7 IHHNV LAMP
IHHNV DNA( 10" 10° ) OIE PCR.
Real-time PCR Sun  Arunru LAMP 1o o PCR
Real-time PCR ABI 7500 2  LAMP

ESE-Quant tube scanner o
1.8 DNA DNA  LAMP o
27 DNA DNA ( Oratosquilla oratoria)
( Banana prawn) ( Pandalus borealis) ( Pandaius borealis) ( Gadus) ( On-—
corhynchus keta) ( Paralichthys olivaceus) ( Clupea pallast) DNA.
(white spot syndrome virus) ( Edwardsiella) DNA (' S. agalactiae) (A.

( Vibrio cholerae)

caviae)

( Bacillus cereus. Frankland)

( Citrobacter

Werkman and Gillen) ( Klebsiella Pneumoniae) ( P. Aeruginosa) (Aer—

omonas veronii) ( Y. intermedia) ( Listeria monocytogenes) ( Vibrio

parahaemolyticus) ( Shigella castellant) ( salmonella) ( Staphylococcus

aureus) 02 0157: H7. 27 DNA DNA LAMP
ESE—-Quant tube scanner LAMP IHHNV LAMP

1.9 THHNV LAMP PCR real4ime PCR 2

LAMP 152 o

2

2.1 LAMP IHHNV THHNV LAMP pMD18-T-

NS1 I ngepl™ 100 pgs ul.™" 10 pg *

pl™" Tpgepl™ 100 fg e uL™" 10fg e L™ 1 fg s pL™" 100 ag * pL~'

1. 1 LAMP 1 fgepl™! 20 min
LAMP 24 STH P
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Fig.1 Real time fluorescence LAMP plasmids sensitivity
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Fig.2 Real time fluorescence LAMP IHHNV DNA
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2.2 IHHNV 10 IHHNV DNA
LAMP 2, 2 10' 10° DNA
12 min, LAMP 10° IHHNV DNA.
OIE Real-time PCR SUN LAMP 10° DNA OIE PCR
10° DNA Arunrut  LAMP 10" DNA 3~5,
Amplification Plot
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Fig:3 PCR (OIE) IHHNV DNA sensitivity €l 4 OIE real-time PCR THHNV DNA 7 f i
Fig.4 Real-time PCR (OIE) THHNV DNA sensitivity
Sun etal., Arunrut et al.,
Int [mv] Int [mV]
550 550
500 500
450 . 450 —_—
400 ::;\’_H'::: 400 I
350 T 350
300 300
250 250
200 200
150 150
100 100
50 50
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time/n1n Time/m‘n
10! 10° 10° 10* 10* 102 10° 10*
10° 10° 107 108 10° 10° 107 108
5 2 LAMP IHHNV DNA
Fig.5 THHNV DNA sensitivity in two LAMP methods
2.3 LAMP IHHNV 27 DNA DNA
LAMP ESE-Quant tube scanner LAMP IHHNV
LAMP o LAMP IHHNV
27 DNA IHHNV LAMP
6.
2.4 152 £2 12N LHREEHPKNER
( 2) LAMP Tab.2  Testing of 152 unknown samples
SRR o L BH R %
91 59.87%; OIE Realime /7% L th T /%
Test methods Positive rate
PCR 93 61.18%; PCR This study 59.87%
71 50. 66% . 2 Sun et al.,2006 53.29%
LAMP Sun 53.29% Arunrut Arunrut et al.,2011 42.11%
2. 11% . PCR 49.34%
Real-time PCR 61.18%
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(A) IHHNV Specificity (B) [HHNV Specificity
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Fig.6 IHHNYV specificity of primers detected by Real-time Fluorescence LAMP
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Rapid Detection of Infectious Hypodermal and Hematopoietic
Necrosis Virus ( IHHNV) by Real-time Fluorescence
Loop-mediated Isothermal Amplification Assay

LI Hongmei' > JIANG Xiao' REN Chunhua' ZHAO Zhe' HU Chaoqun'
(1. Key Laboratory of Tropical Marine Bio—resources and Ecology/ Key Laboratory of Applied Marine Biology

of Guangdong Province South China Sea Institute of Oceanology Chinese Academy of Sciences

Guangzhou 510301 PR China; 2. University of Chinese Academy of Science; Beijing 100049)

Abstract: Infectious hypodermal and hematopoietic necrosis virus ( IHHNV) causes large economic losses to the
shrimp aquaculture industry in the world. It is necessary to develop a fast easy and accurate method to detect
IHHNYV. In this study we developed a real-time fluorescence loop-mediated isothermal amplification assay for
IHHNYV detection on a small ESE-Quant Tube Scanner device and evaluated its sensitivity specificity and rapid—
ity. This method had a detection limit of 106 dilution template of genomic DNA within 30min under isothermal
condition at 63C  and 24 copies of plasmid were detected. Furthermore the approach had no non-specific signal
response to other DNAs including those of 27 species of aquatic animals and penaeid shrimp pathogens. This
method had a positive detection rate of 59.87%  similar to that of the real4ime PCR but higher than other detec—
tion methods and hence has great application potential in on-the-spot detection of IHHNV in shrimps.

Keywords: Infectious hypodermal and hematopoietic necrosis virus; real-time loop-mediated isothermal amplifi—

cation assay, ESE-Quant tube scanner



