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Development of a Rapid Detection Method for Potato Leaf Roll Virus by a
Reverse Transcription Loop-Mediated Isothermal Amplification Assay
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Abstract: In order to develop high-effective, convenient and low cost method for the detection of potato leaf roll virus
(PLRV) for inspection and control of this disease, a PLRV reverse transcription loop-mediated isothermal amplification
(RT-LAMP) assay was carried out for detecting PLRV. The results showed that RT-LAMP method was effective, and the lowest
detection limit was 10 copies / mL. No cross-reactivity was observed with other viruses (PVX, PVM, PVV, PVS, and CMV).

Therefore, it had good specificity and laid a good foundation for detecting PLRV.
Key Words: potato; potato leaf roll virus; reverse transcription loop-mediated isothermal amplification

Potato leafroll virus

N

o PLRV
o
90% =,
Y
2010-10-22
1984—
* Corresponding author

HERM  https://www.cnki.net

PLRV N N
ELISA . . RT-PCR

N ELISA. RT-PCR

N - 2000 Notomi P

Reverse transcription loop —mediated

E-mail neimenggucaojia@163.com,



<310~

25 5 2011

e ] 1 B

isothermal amplification RT-LAMP
55~65C
108~109 o
RT-LAMP
RT-LAMP
SYBGreen 1
(6]
RT-LAMP
PLRV ~ RT-LAMP
PLRV °
1
1.1
1.1.1
PLRV. PVX., PVM. PVS. PVV CMV

(Cucumber mosaic virus )

1

1.1.2
RNaseout™ Recombinant Ribonuclease Inhi-bitor
SYBGreen I (Invitrogen)
TAKARA Taq HS DNA Polymerases
2000 dNTPs Mixture (TaKaRa)
RNApure Plant Kit  Gel Extraction Kit
Kit 50 x TAE Buffer (CWBIO)
JWR .
1.1.3
Eppendorf L7-65
Beckman VeritiTM 96 PCR ABI
W0020-110C 6 L Labnet
DYY-III 2 o
1.2

Reverse Transcriptase XL
DNA marker DI~
RNAstor Reagent
pUC-T TA
RNA LAMP Kit

GenBank PRLV ORF3
http:// primerexplorer.jp/e/
primerexplorerV4 N GC
40% ~60%
3 RT-LAMP 1
F3. B3  RT-LAMP FIP. BIP
RT-LAMP Invitrogen

o

RT-LAMP

Table 1 Primer sequences of used RT-LAMP for potato leaf roll virus

Primer 553" Sequence
F3 CTTCAGTTCGTCAGCGAGG
B3 CGGCACTGATCCTCAGAAGA
FIP TGACGTAGGACTGGAGGGATGATTCCACCTCCTCCGGTTC
BIP TTCCAAATTACGAAGGGCGGCGGTGCCATTCTACCCCGTTTA
1.3 1.3.3 RT-LAMP
1.3.1 RNA PLRV ¢cDNA PCR o
RNApure Plant Kit (CWBIO) PCR grade H,0 37 pL. 10 x PCR buffer
100 mg PLRV RNA SpL B32pL F32pL dNTPs1pL c¢DNA
RNA o 2w TAKARA Taq HS DNA Polymerases 1 pL
1.3.2 c¢DNA 50 pL 96 C S min 96 C
RNA 8 pL 2 pl 5x 30 s 55 °C + A0.1°C/ 30s 72C
buffer 4 wI.  RNase Inhibitor 40U/ pL 1 pl. TMV 50 s 30 72 C 10 min, PCR
Reverse Transcriptase XL 1 L. dNTPs 2.5 mM 4 pL Gel Extraction Kit
RNase—Free H,0 20 pLL 25%C pUC-T TA Kit TA
10 min  42°C 60 min cDNA o PCR pUC-T TA Kit
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Top10 Invitrogen o
1.3.4 RT-LAMP
1 PM Primer
Mix F3  S5pmol/pL B3
Spmol/ L. FIP 40 pmol /L BIP 40 pmol /L.
RT-LAMP 20 pL. RM
RNA LAMP Kit 125 pL 1 pL
PM EM RNA LAMP
Kit 1 nL. RNA 13.1 55 pL
o 65°C
1 h,
3 1 2
1 L 20 SYBGreen 1 3

1.3.5 RT-LAMP

1.33
PLRV-pUC 10° copies / 5.5 pL
10 10°~10° copies / 5.5 L. 7
1.3.4 RT-
LAMP o
1.3.6 RT-LAMP
1.3.4 PVX. PVM. PVV,
PVS., CMV RT-LAMP PLRV-
pUC RNA
2
2.1 RNA cDNA
260 mm
1.3.1 RNA 132 cDNA
260 mm / 280 mm 1.92
c¢DNA 260 mm /
280 mm 1.87, RNA cDNA
2.2 RT-LAMP
PCR 1 PLRV-pUC
487 bp

8.84 x 109 copies / 5.5 pl.
2.3 PLRV RT-LAMP
1.34 PLRV
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2000 bp——
1000 bp__
750 bp——
500 bp
250 bp——

M-DL2000 DNA 1,2-PLRV-pUC 3-H,0
Note: M—Marker DL2000 1, 2-PLRV-pUC  3-H,0O

1 PLRV-pUC PCR
Figure 1 Amplification result of PLRV-pUC by PCR

PLRV  RT-LAMP Invitrogen
PLRV
RT-LAMP SYBGreen 1
2 PLRV
RT-LAMP RT-
LAMP Ladder 3.

I 2 3

Note: 1, 2—Negative samples 3—Positive sample.

2 LAMP SYBR Green I
Figure 2 Colouration of LAMP reaction products
by SYBR Green I

24 RT-LAMP

1.3.5
RT -LAMP PLRV -pUC
10 copies / 5.5 pL. 4 o
2.5 RT-LAMP

1.3.6 5
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M 1 2 3 PVA-pUC RNA
PVX. PVM. PVV., PVS. CMV
3
RT-LAMP PLRV
RNA
M-DL2000 DNA 1- 2,3- a, RT-LAMP
Note: M=Marker DL2000  1-Negativesample  2,3—positive samples
3 PLRV LAMP PCR
Figure 3 Gel electrophoresis assay of PLRV LAMP LAMP
reaction products RT-LAMP
M 1 2 3 4 5 6 7 RT-LAMP o
RT-LAMP
SYBGreen 1 LS
PLRV RT-LAMP
[ 1
1~7 10°% 10', 10% 10% 10% 10°, 10°/55 pL
Note: The plasmid contents of 1-8(CHI=8) were 10°, 10', 107, (1] ; ; ;
10°, 10% 10° 10°/ 5.5 pL [J]- , 2003(5): 100-103.
4 ALVLAMP Real—timeTurbidi 2] ' W ’
eal-timeTurbidimeter 2006, 20(1): 60-62.
[3] ) . [
Figure 4 Sensitivity test of ALV LAMP with . 2008(1): 4-5.
Turbidimeter and color visualized [4] .
[J]- , 2011(2): 243-246, 249.

M 1 2 3 4 5

[71]

M-DL2000 DNA
1-PVA-pUC 2-PVM 3-PVV 4-PVS 5-CMV

(Note) (Marker DL2000)
5 PLRV RT-LAMP
Figure 5 PLRV RT-LAMP specific test assay
by gel electrophoresis
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