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) , PCR ,
PCR LAMP IHHNV ,
s Omega
pMD18-NS2
1 Invitrogen Qubit™ Quant-iT
11 dsDNA HS pMD18-NS2 ,
IHHNV (White spot syn- 25 pg/mL =
drome virus, WSSV) (ug/mL)x107°/(324.5x2x )]%6.023x10%,
, pMD18-NS2 : 6.038x10"
-80 ; cps/mL
) PCR 14 PCR IHHNV
s PCR GenBank IHHNV s
1.2 DNA ABI Primer Express 2 ,
IHHNV WSSV MGB ( D, 72
30 mg , bp
Fermentas DNA (Genomic TaqMan® Universal PCR Master Mix
DNA Purification Kit) DNA Realtime-F/Realtime-R~~ MGB
Protocol , 50 uL ,
,—20C )
1.3 100 200 400 800 nmol/L ,
GenBank IHHNV , PCR,
Primer Premier 5 NS2-F/ :
NS2-R( 1), PCR IHHNV ,  MGB 50 100 150
DNA 1140 bp 200 250 nmol/L MGB PCR,
NS2, PCR LAMP MGB
PCR 94 Smin, 20 puL, 10 pL 2xTagMan® Univer-
94 30s, 55 40s, 72 45s sal PCR Master Mix, 1 pL pMDI18-NS2 (2.5
30 , 72 10min DNA ng/pL) MGB ,
> pMD18-T :50 , 2min;
(Takara ) pMD18-NS2; 94 , 10min; 94 15s, 60  Imin 40
DH5a ) ; 60 Imin
*1 AMRFAASIYFIIRIER
Tab. 1 Primers used in the study
(5"-3)
Primers Sequences Usage
NS2-F CTCGAGGCAACGAGTGTTTTATAGAC
NS2-R GGATCCGTCCGTATACTGCGTCTT
Realtime-F CTCCGGACACCCAACCAATA
Realtime-R GCAGCAAAGGTAACTCCCAAAT PCR
MGB-probe FAM-GACATAGAGCTACAATP-MGB
LAMP-FIP GCTCTCTCCTCCATCGGTAGGTTTTTCGACGACATCAGGAAAGCG LAMP
LAMP-BIP TGTAGTAGCGGAACACAACCCGTTTTGTCCATTTCGTCCGGTCC
LAMP-F3 ACCACAAAAGAGACAGGCG
LAMP-B3 CACTCTCTTCCAGTCGCCT
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s Universal PCR Master Mix, 400 nmol/L
s 800 nmol/L 100 nmol/L  MGB ,
pMD18-NS2 , 10 1 uL ,
PCR PCR ABI StepOne 10 (6.038x10*—6.038x10°
Plus cps/mL) ( 1),
1.5 LAMP IHHNV ,
GenBank IHHNV , r’ 0.99521, E 102
PrimerExplorer V4 4 LAMP ( D
IHHNV  LAMP 10xThermopol ii
2.5 uL, 10 mmol/L  dNTP 1.0 pL, 10 23
umol/L  LAMP-FIP LAMP-BIP 2.0 pL, 10 26 6.038x10* cps/mL
pmol/L  LAMP-F3 LAMP-B3 0.5 uL, 2 mol/L P 3: 6.038x 10 cps/mL
12.5uL, 8U/uL  BstDNA huL, % " i e
DNA 1 uL, ~ 8
25 uL 64 , 16 6.038%107 cps/mL
60min; , 14 6.038=10% cps/mL
LAMP : 1 uL SYBR 1; L oL
Green 1 S Template
1.6 PCR LAMP IHHNV Fig. 1 ! Standard curve
6.038x10*—6.038%x10° cps/mL, 2
IHHNV®  WSSV* DNA ,
DNA Template concentration is from 6.038x10* to 6.038x10° cps/mL,
’ and each concentration was repeated two times in one experiment.
PCR LAMP R The result reveals correlation between the template concentration
and Ct value
1.7 PCR LAMP IHHNV 2.2 LAMP IHHNV
LAMP ( 2A):
pMD18-NS2 pMD18-NS2 IHHNV DNA
, : 6.038x107  6.038x
10° 6.038x10° 6.038x10* 6.038x10° 6.038%10°
6.038x10" cps/mL; , LAMP
PCR LAMP ,
LAMP ( 2A),
2 s
(  2B), LAMP
2.1 PCR IHHNV ( ) ,
) ( )
ARN ; 2.3 PCR LAMP IHHNV
, (Ct )
400 nmol/L PCR LAMP
800 nmol/L, 100 nmol/L IHHNV S 3 THHNV
20 pL : 10 uL 2xTagMan®  DNA, 5 WSSV DNA 10
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, [HHNV ,
THHNV (
B 1 2 3 4 5 6 PCR
, PCR
TagMan-MGB
2 LAMP THHNV (A) PCR IHHNV >
(B) 6 DNA ,
Fig. 2 Results of LAMP amplified product using electrophoretic
analysis and visual inspection by addition of SYBR Green I ’
1. pMDI18-NS2 ; 2—3. IHHNV DNA ; >
4. FIP pMD18-NS2 ;5. BIP s
pMD18-NS2 ; 6. ; ML DL2000 PCR
1. pMD18-NS2 plasmid; 2—3. ITHHNV DNA; 4. pMDI8-NS2
plasmid in the absence of FIP; 5. pMD18-NS2 plasmid in the ab- ’ ’
sence of BIP; 6. Negative control; M. DNA Marker DL2000
LAMP Notomi, etal. PCR
DNA , 2l PCR
THHNV DNA PCR LAMP , 6 4
, WSSV DNA , :
DNA , DNA (Bst
PCR  LAMP DNA polymerase) ,
IHHNV : ,
2.4 PCR LAMP IHHNV , ,
PCR LAMP
IHHNV , pMD18-NS2 10
, 6.038x10'—6.038x107 cps/mL
L L LAMP THHNV ,
' PCR 60min 6 DNA
6.038x10" cps/mL( TaqMan-MGB
6 DNA ), 28 PCR [HHNV ,
( 3A); , LAMP LAMP
6.038x10° cps/mL, HHNV
¢ 3B) , LAMP
PCR LAMP ( )
[HHNV ) , PCR LAMP
6 DNA

THHNV ( 2),
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A Amplification plot
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B
3 PCR LAMP IHHNV
Fig. 3 Comparison of sensitivity between Real-time PCR and LAMP methods for IHHNV detection
A. PCR IHHNV , 6.038x107  6.038x10' cps/mL, 3 ; B.
LAMP IHHNV ,  #1—7 6.038x10"—6.038x10" cps/mL  pMD18-NS2 ,8

A. Amplification plot of real-time PCR for IHHNV detection, Template concentration is from 6.038x10" to 6.038x10” cps/mL, and each con-
centration was repeated three times in one experiment; B. Visual inspection of LAMP products by addition of SYBR Green I. 1—7: Different
concentrations of pMD18-NS2 with 6.038x107 to 6.038x10' cps/mL. 8: Negative control
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Tab. 2 Characteristics comparison between real-time PCR and

LAMP methods for IHHNV detection

Real-time PCR LAMP
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COMPARATIVE STUDY OF SPECIFICITY AND SENSITIVITY FOR IHHNV
DETECTION BETWEEN REAL-TIME PCR AND LAMP METHODS

ZHAO Zhe', REN Chun-Hua', JIANG Xiao', ZHANG Lii-Ping', FENG Juan® and HU Chao-Qun'

(1. Key Laboratory of Marine Bio-resources Sustainable Utilization, South China Sea Institute of Oceanology, Chinese Academy of
Sciences, Guangzhou 510301, China; 2. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Guangzhou 510300, China)

Abstract: Infectious hypodermal and hematopoietic necrosis virus (IHHNYV) is one of the most important pathogens
infecting penaeid shrimp and causes huge economic losses in the shrimp culture industry worldwide. Because no com-
mercial vaccine is yet available, the most effective way of containing the disease is by the routine screening of juveniles
and adults for the presence or absence of the virus. Therefore, our goal is to establish a simple and rapid examination
system for infectious hypodermal and hematopoietic necrosis virus in places such as shrimp ponds. Two detection
methods, real-time PCR and loop-mediated isothermal amplification (LAMP), were developed for IHHNV diagnosis,
and then their specificity and sensitivity were compared in the study. Using the real-time PCR method, the assay had a
detection limit of six copies of DNA template of IHHNV, and had a correlation coefficient of 0.99521 between template
concentration and threshold cycle value at the template concentration of 6.038x10%to 6.038><1090ps/mL. Furthermore,
the approach had no signal response to genomic DNA of white spot syndrome virus and shrimp. The result revealed that
the detection method had high specificity and sensitivity for IHHNV detection. However, the costly real-time thermal
cycler and technically demanding were deemed to be not appropriate for [IHHNV detection in field conditions. LAMP
was a novel, sensitive and rapid detection technique and could be applied for disease diagnosis in aquaculture. Here, a
set of four primers was designed using PrimerExplorer V4 software by targeting the IHHNV genome DNA, and used to
develop the LAMP method for IHHNV detection. Using the detection system, target DNA was amplified and visualized
on agarose gel within 60min under isothermal condition at 64°C. Also, the LAMP amplicon was observed directly in the
reaction tube by addition of SYBR Green I for a naked-eye inspection. Sensitivity assay showed that the method also
had a detection limit of six copies of DNA template of [IHHNV. Moreover, genomic DNA of white spot syndrome virus
and shrimp were unable to be detected within 60min using the LAMP method. Overall, these data revealed that the
LAMP method had an equivalent to the real-time PCR method in specificity and sensitivity for IHHNV detection. Con-
sidering that the LAMP method had great advantage in its performance and low cost, this technique was more suitable
for IHHNYV detection in field conditions. Therefore, the LAMP method could be applied routinely to check the shrimp in
hatcheries and growout ponds, so that virus carrying shrimp could be found during the early infection stages and counter
measures could be devised before the infection becomes epizootic.

Key words: Real-time PCR; LAMP; IHHNV; Specificity; Sensitivity



