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Abstract: The higher incidence and more serious viruses in potato fields are potato virus X (PVX), potato virus Y
(PVY), potato virus S (PVS), potato leafroll virus (PLRV), potato virus M (PVM), and potato virus A (PVA), so it is very
important to guarantee the quality of seed potato by establishment of RT-PCR molecular detection system with specificity,
high sensitivity and fast detection speed for these viruses. In this research, the primer for each virus was screened, PCR
reagents were optimized, and annealing temperature was determined. The results indicated that when the concentration of
Mg®* was 2.6 mmol/L, dNTPs was 0.1 mmol/L, Tag DNA polymerase was 0.03 U/uL, and annealing temperature was
55.5 °C, the reaction system was the most stable. Finally, a universal RT-PCR detection system was established, which
only need to change primer for each virus when the RT- PCR detection for PVX, PVY, PVS, PLRV, PVM and PVA was
needed. The detection sensitivity of each virus could reach the level of pg.
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1.1
1.1.1

ADGEN DAS-ELISA
PVX PVY PVS PLRV PVM

PVA =70 C 6

1.1.2
Trizol

Promeger

Invitrogen M-MLV
dNTPs RNA

TagDNA EcoR1 Sall  pMDI18-T
TaKaRa Escherichia coli
GM109 DNA
1.2

1.2.1

CP Coat protein CP
Primer Premier 5.0

RT-PCR

1.2.2 RNA
Trizol Reagent Invitrogen™

1.5 mL 1 mL Trizol
4°C 14000 r/min 5 min
200 pL 15 min
4°C 12000 t/min 15 min
1.5 mL 0.5 mL
10 min 4 °C 12 000 1/min 10 min
1 mLL 75%
4°C 7500 r/min 5 min
25~
100 wL. DEPC RNA
1.2.3 RNA
RNA
1.2.4 RT-PCR
25 pLRNA 65 C 8 min
2 min 100 ng/pl. 0.5 pl.

5 X RT buffer 1 pl.  dNTPs 2.5 mmol/LL 1 pl.  RNase

Inhibitor 5U  M-MLV 100 U ddH,0
10 pLL 42 C lh 92C
2min -20C
PCR 2 pL ¢DNA 10 x PCR
buffer 2.5 pL. 100 ng/pl. 0.5 pL.
6 Mg* dNTPs Tagq
DNA dNTPs
0.1~0.5 mmol/L.  Tag DNA 0.01~
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Table 1 Specific primers of viruses
5.3 PCR bp
Fragment length of PCR
Virus Primer Primer sequence (5'~3") e
amplification
PVX-F ATGTCAGCACCAGCTAGCA
PVvx"" 711
PVX-R TGGCTGGTGGTAGAGTGACAA
i PVY-F GGCATACGGACATAGGAGAAACT
PVY"™ 447
PVY-R CTCTTTGTGTTCTCCTCTTGTGT
i PVS-F GAGGCTATGCTGGAGCAGAG
pPvs™ 729
PVS-R AATCTCAGCGCCAAGCATCC
PLRV-F CGCGCTAACAGAGTTCAGCC
PLRV" 336
PLRV-R GCAATGGGGGTCCAACTCAT
PVM-F ACATCTGAGGACATGATGCGC
PVM" 520
PVM-R TGAGCTCGGGACCATTCATAC
PVA-F GATGTCGATTTAGGTACTGCTG
PVA 273
PVA-R TCCATTCTCAATGCACCATAC
PVA “ !

Note: Primer of PVA was provided by Huimin Xu from Canadian Food Inspection Agency.

0.05 U/pl. Mg* 1.0~3.7 mmol/L

PCR 92 C 5min 92 C
30s 49.0~60.3 C 30s 72°C
45 s 30 72 C 8 min
1.2.5 PCR
5 plL 1.5%
0.5 mg/LL Bio—
Rad
RT-PCR pMD18-T
GM109
EcoR 1
Sall
DNAstar
2 RNA

2

2.1 RNA

PCR
RNA
OD260/0D280

RNA
2.2 PCR

PVAG6

dNTPs 0.1~0.5 mmol/L

Trizol

PVX

PCR

Table 2 Ultraviolet absorption value of RNA

1.80~1.90

RNA

PVY PVS PLRV

RT-

RNA

PVM

Mg** 1.0~3.7 mmol/L.

Tag DNA

0.01~

Sample number Dz 0Dz D0/ ODzsr
1 1.389 0.761 1.83
2 1.456 0.814 1.80
3 3.628 1.920 1.88
4 2.786 1.544 1.80
5 2.682 1.432 1.87
ODusoun 260 nm ;5 0D, 280 nm
Note: ODago Ultraviolet absorption value of 260 nm; ODaso.  Ultraviolet absorption value of 280 nm.
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0.05 U/pL
dNTPs 0.1 mmol/L.  Mg™
2.6 mmol/L. Tag DNA 0.03 U/pL
6 RT-PCR
RT-PCR
6
2.3 RT-PCR
PVX PVY PVS PLRV PVM
PVA6 RT-PCR
3
51.9~58.6 C 6
55.5%C
24 6 RT-PCR
6 PCR Mg* dNTPs Tag DNA
RT-PCR 4
3 6

Table 3 Annealing temperature range of six viruses

C C
Virus Annealing temperature Range of annealing
software recommended temperature
PVX 52.0 49.0~58.6
PVY 57.5 51.9~60.3
PVS 56.0 50.5~60.3
PLRV 56.0 50.5~60.3
PVM 55.0 50.5~58.6
PVA 54.0 50.5~58.6
4 PCR
Table 4 PCR reaction system
rL
Reagent Consumption
DEPC 16.50
cDNA 2.00
100 ng/pnLL 0.50
100 ng/pL 0.50
10 x PCR 2.50
MgCl, 25 mmol/L 2.60
dNTPs 2.5 mmol/L 0.25
Tag  5U/uL 0.15

Total 25.00

RNA
6 RT-PCR 1
23456 7 273 bp
336bp 447bp 520bp 7llbp 729bp 6

PVA PLRV PVY PVM PVX PVS

2.5 RT-PCR
6 RT-PCR
pMD18-T
DNAstar
PVX PVY PVS
PLRV PVM PVA 711 447
729 336 520 273
98.5%
RT-PCR
2.6 RT-PCR
PVX PVY PVS PLRV PVM PVA
RNA RNA
92130 ng/p. 112050 ng/pl.  605.75 ng/pl. 160.35 ng/
pL 6678 ng/pl.  561.00 ng/uL RNA
RT-PCR
5 6 RT-PCR
RNA 368 pg/ul. 448 pg/ul. 303 py/
pl 107 pg/ul. 66 pg/pl. 374 pg/uL
2.7 RT-PCR

PVX PVY PVS PLRV PVM

PVA 6 RT-PCR

RT-PCR 2

PVX PVY PVS PLRV PVM PVA

GB18133-2008

DAS-ELISA
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1 000 bp

500 bp
400 bp
300 bp
200 bp
100 bp

M-100 bp Marker 1- 2-PVA 3-PLRV 4-PVY 5-PVM 6-PVX 7-PVS
M~-100 bp Marker; 1-Negative control; 2=Sample of PVA; 3—Sample of PLRV; 4-Sample of PVY; 5—Sample of PVM; 6— Sample of PVX; 7— Sam-
ple of PVS.

1 RT-PCR

Figure 1 Establishment of RT-PCR detection system for six potato viruses

5 RT-PCR
Table 5 Universal RT-PCR detection system sensitivity

RNA ng/pL Diluent fold

Virus Detection method RNA concentration 100 500 1000 1500 2000 2500 3000
PVX RT-PCR 921.30 + + + + + + -
PVY RT-PCR 1 120.50 + + + + + + -
PVS RT-PCR 605.75 + + + + + - -
PLRV RT-PCR 160.35 + + + + - - —
PVM RT-PCR 66.78 + + + - - - -
PVA RT-PCR 561.00 + + + + - - -

M12345678910111213141516 M1 23 456 7 8 910111213141516

711 bp |5 =
PVX B - - L L T o — 47 bp
:-. - B LT T PVY
=
729 bp- |5 =
pvs bl =
= " =336 bp
- PLRY
520 bp~ E
PVM B = =273 bp
- PVA
M-100 bp Marker 1- 2- 3- 4~16-
M-100 bp Marker; 1-Water control; 2-Negative control; 3—Positive control; 4-16—Potato sample in field.
2 RT-PCR
Figure 2 Detection of potato field samples using RT-PCR
RT-PCR 6 PCR
DAS-ELISA RT-PCR
PVX PVY

PVS PLRV PVM PVA RT-PCR
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