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Apply Triplex RT-PCR Technology to Detect Three Potato Viruses
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Abstract: Potato virus X (PVX), potato virus M (PVM) and potato virus A (PVA) are important viruses which can cause
potato seed degeneration and sometimes complex infection. Therefore, it is very important to establish a fast and exact
detection system. In this research, specific primer for each virus was identified by reading both Chinese and English
literatures, and evaluation and selection. Then, a stable RT-PCR reaction system was established through optimized density
of Mg®*, dNTPs and Taqg DNA polymerase and the expected fragments of 711 bp (PVX), 520 bp (PVM) and 273 bp (PVA) were
successfully amplified. This system and DAS-ELISA method were simultaneously used to detect 150 potato field samples,
and the results were the same. The triplex RT-PCR system is more sensitive and specific, and could be used to detect potato
field samples.
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Promeger RNA dNTPs
TagDNA pMD18-T TaKaRa B
DNA B
RT-PCR
Escherichia coli GM109
PVX PVM PVA
PCR
RT-PCR 1.2
1.2.1
1
1.1 CP Primer Premier 5.0
1.1.1
2012~2014 RT-PCR
DAS-ELISA PVX PVM PVA Tm
PVX PVM PVA -20C RT-PCR
1
1.2.2 RNA
1.1.2 0.05~0.10 ¢
Trizol Invitrogen M-MLV Trizol RNA
1
Table 1 Specific primers of viruses
5'-3" PCR bp
Virus Primer Primer sequences 5'-3' Fragment length of PCR amplification
pyX PVX-F ATGTCAGCACCAGCTAGCA -
PVX-R TGGTGGTGGTAGAGTGACAA
PYM PVM-F ACATCTGAGGACATGATGCGC 520
PVM-R TGAGCTCGGGACCATTCATAC
PVA PVA-F GATGTCGATTTAGGTACTGCTG 273
PVA-R TCCATTCTCAATGCACCATAC
PVA
Note: The primer of PVA was provided by Huimin Xu from Canadian Food Inspection Agency.
40 p.  DEPC ddH.O 0.5 p. TagDNA 0.625 U ddH.O
RNA -70C 25 pL
1.2.3 RT-PCR PCR 92 C S5min 92 °C
2.5 p. RNA 65 °C 8 min 30s 555 <C 30s 72 C 45 s 30
2 min 5 X RT buffer 1 pl.  dNTPs 72 C 7 min 5 pLL PCR 1.4%
2.5 mmol/L. 1 pL 100 ng/ul. 0.5 pL
RNase Inhibitor 5U  M-MLV 100 U ddH,O 1.24 RT-PCR
10 pL 42C PVX PVM PVA
1h 92<C 2min -20°C RNA 2.5 pL. 65 °C 8 min 2 min
PCR 2 L ¢cDNA 1.5 pL 5 X RT buffer 1 pl. dNTPs 2.5 mmol/L
MgCL 25 mmol/L. 10 X PCR buffer 2.5 pl.  dNTPs 1 pL 100 ng/pL 0.5 pL
2.5 mmol/L. 0.5 pLL 100 ng/pLL RNase Inhibitor 5 U M-MLV 100 U
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ddH,O 10 pL. RNA RT-PCR 2
42 C lh 92<C 2min -20°C 4 3 2 711
PCR c¢DNA 2 pL. 520 273bp 3
100 ng/pLL 0.5 pL 10 x PCR RNA
buffer 2.5 pL Mg  dNTPs TagDNA RT-PCR Mg *
Mg™ 1.0~3.0 mmol/L.  dNTPs dNTPs  TagDNA
0.08 0.4 mmol/LL  TagDNA Mg 2.6 mmol/L.  dNTPs 0.1 mmol/L
0.01 0.05 U/pL TagDNA 0.03 U/pLL RT-PCR
PCR 92 C Smin 92 °C 2 5
30s 555 <C 30s 72C 30 s 30
72 C 7 min 5 pLL PCR 1.4% 23 PCR
PVX PVM PVA RT-PCR
1.2.5 PCR
PVX PVM PVA RT-PCR
pMD18-T
GM109
Eco RT  Sall
DNAman
2
2.1 RNA 11 2 2 33 4 4
RT-PCR 1: number one sample; 2: number two sample; 3: number three sam-
RNA ple; 4: number four sample
RNA OD260/ODaso 1.80~1.89 2 1 RNA
Figure 1 Gel electrophoresis of the total RNA
RNA
28s 18 1 M1 2 3 4 5
RNA 1 000 bp—
22 PVX PVM PVA RT-PCR —711bp
500 bp —520 bp
400 bp— e

PVX PVM PVA

2 RNA
Table 2 Ultraviolet absorption value of RNA

Sample number ODs60um ODasoum ODasoun/ ODgoum
1 1.385 0.759 1.82
2 3.545 1.870 1.89
3 2.578 1.401 1.84
4 1.456 0.814 1.80
ODxe  260nm ODxy.e 280 nm

Note: ODuon  ultraviolet absorption value of 260 nm; ODaso

ultraviolet absorption value of 280 nm.

300 bp—
200 bp—

100 bp—|

M 100 bp marker 1
4 PVX 5 PVX+PVM+PVA

2 PVA

3 PVM

M: 100 bp marker; 1: negative control; 2: sample of PVA; 3: sample
of PVM; 4: sample of PVX; 5: sample of PVX+PVM+PVA

2 PVX PVM PVA RT-PCR
Figure 2 Triplex RT-PCR detection system
establishment of PVX, PVM and PVA
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pMDI18-T 13
DNAman 2.4.1 RT-PCR
PVX PVM PVA
Genbank 98.7% 13
RT-PCR 3 PVX PVA
2.4 RT-PCR DAS—-ELISA 5
242 RT-PCR  DAS-ELISA
RT-PCR
DAS-ELISA 3 13 RT-PCR
150 DAS-ELISA
PVX PVM PVA RT-PCR
RT-PCR DAS-ELISA 3
3 RT-PCR DAS-ELISA
Table 3 Comparison of detection results between triplex RT-PCR and DAS-ELISA methods
RT-PCR Detection result of RT-PCR DAS-ELISA Detection result of DAS-ELISA
Sample number PVX PVM PVA PVX PVM PVA
1 Negative control - - - 0.051 - 0.058 - 0.048 -
2 Positive control + + + 1.230 + 1.123 + 1.656 +
3 + - + 1.120 + 0.043 - 1.546 +
4 + - - 1.969 + 0.056 - 0.049 -
5 + - - 1.878 + 0.058 - 0.054 -
6 + + - 1.792 + 1.562 + 0.056 -
7 - - + 0.046 - 0.042 - 2.012 +
8 - + - 0.048 - 2.564 + 0.049 -
9 - + + 0.059 - 0.191 + 1.486 +
10 + + - 1.845 + 1.523 + 0.065 -
11 + - - 1.986 + 0.061 - 0.053 -
12 + + + 0.681 + 0.139 + 0.452 +
13 + - - 2.013 + 0.052 - 0.061 -
14 - + - 0.063 - 2413 + 0.058 -
15 - + - 0.059 - 2456 + 0.046 -
‘o4 o DAS-ELISA 2 2

Note: "+" was used when the detection result was positive;

n_n

was used when the detection result was negative. The detection result of DAS-ELISA was consid-

ered positive if it was two times negative control; the detection result of DAS-ELISA was considered negative if it was within two times negative control.

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

— 711 bp
—520 bp

273 bp

M 100 bp marker 1 2 3 15

M: 100 bp marker; 1: negative control; 2: positive control; 3—15: potato sample in field

3 RT-PCR
Figure 3 Detection results of potato field samples using triplex RT-PCR
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