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Establishment and application of visual LAMP detection technology
for giant panda rotavirus

JIANG Jinzhen ZHANG Baiyu YANG Rui YAN Qigui”

(College of Veterinary Medicine, Sichuan Agricultural University, Chengdu, Sichuan 611130, China)

Abstract: In this study, three pairs of primers were designed based on the VP4 gene of giant panda rotavirus strain CH-1.
A loop-mediated isothermal amplification(LAMP) detection technique of giant panda rotavirus was developed to
optimize the reaction conditions and verify its specificity and sensitivity. The results showed that under the condition of
62 °C, to join the final concentration of 8 mmol/L Mg?*, 0.6 mol/L betaine, 12 U DNA polymerase, ladder banding could
be observed clearly after 40 min amplification. 1xLAMP visible light dye was added into the system to directly judge the
amplification result by color change. When positive amplification occurred, the sample color changed from purple to blue.
The LAMP detection was of high specificity and only amplified for giant panda rotavirus. The coefficient of variation
within and between batches was less than 1%. With a sensitivity 100 times higher than that of conventional PCR and a
minimum detection limit of 5x10” ng/uL RNA. The method was used to detect rotavirus in 50 samples of giant panda
feces, and a total of 22 positive samples were detected, which was 100% consistent with the fluorescence quantitative
PCR method. In summary, this method is simple to operate, short reaction time, strong specificity and fast result

determination, and can be used for rapid detection of giant panda rotavirus in clinic.

WimBHE  2020-01-03 EEHHE  2020-03-22
HEEWmMAE (CPE  2012-12)
EEBN (1996—) J jinzhen@163.com *

yanqigui@126.com



50 ( ) http://xb.hunau.edu.cn 2021 2

Keywords: giant panda; rotavirus; CH-1; VP4 gene; virus detection; loop-mediated isothermal amplification(LAMP);

specificity; sensitivity

( 1 A ( HQ641296) Primer Explorer V4
(rotavirus  RV) (http://primerexplorer.jp/lamp4.0.0/index.html) 3
(GPRV) CH-1 GPRV (5~11 LAMP 1 VP4
) 2 PCR
RV 5'-TGGCTTCGCTCATTTATAGACA-3'
RV 5'-TTGTGTCTGTGACGTATTCT-3'
2] 409 bp
[3]
GPRV PCR #Fz1 LAMP ¥ 1E5|4575
pPCRM Table 1 The primers for LAMP
Bl 2 2011 2012 (5—3)
F3 CATTCGCACAAACAGGTTA
2013 2015 227 GPRV
B3 GCCAACCATCTATCGGTAT
PCR FIP TATGGACCATCTAATAACGGCTCG-GCACCAGTT-
[ 0 AATTGGGGA
11% PCR 6.6% BIP CCACTTTCAATCCACCAACAAGC-TTCCTTGAAT-
GPRV AATTACGCCCTC
” LoopF AGTTGTGGAGTCATTAGTCTCACCT
PCR LoopB TATTGGGTACTACTTGCGCCAACTG
GPRV

1.3 HEEEH RNA HHERA R EEF

MAGEN RNA
(loop—mediated isothermal

GPRV RNA -80 C
amplification LAMP) (60~65 C) (Takara) <DNA
2 6
DNA 1.4 LAMP F3ERES
( 1'h) 25 uL
(781 ) LAMP 1xIsothermal Amplification Buffer( )
IXLAMP ( ) 0.2 umol/LF3 B3
GPRV CH-1 VP4 1.6 ymol/L FIP  BIP 0.4 umol/L Loop F  Loop B
GPRV LAMP 8.0 mmol/L MgSOy( ) 1.6 mmol/L dNTPs(
LAMP ) 8 U Bst DNA ( ) 0.4 mol/L
GPRV 1 uL ¢cDNA ddH,0 25 pL
" .. MA104 RNA ddH,0
1 HHRSTE - “
1.1 #HifmEEk min 80 C 2 min
GPRV CH-1 2%
(CDV) (CPV) 1.5 LAMP g MR
LAMP
1.2 SIS EmM Mg* 2 4 6 8 10mmol/L

GenBank GPRV VP4 00 02 04 0.6 0.8mol/L
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GPRV cDNA LAMP
PCR 10° 107
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M DNA Marker 1 2
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Fig.1 The results of GPRV detected by LAMP
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Fig.2 The electrophoresis results of different concentrations of
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Fig.3 The electrophoresis results of different concentrations of

betaine in the LAMP reaction system
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Fig.4 The electrophoresis results of different concentrations of

Bst polymerse in the LAMP reaction system
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Fig.5 The electrophoresis results of different temperature in the
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Fig.6  The result of specific detection of LAMP
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Fig.7 The visual results of the minimum detection of LAMP
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Fig.9 The result of sensitivity of LAMP and PCR
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