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Detection of Potato Virus Y and Potato Leafroll Virus Using
Tube Capture RT-PCR

ZHENG Yeye, HAN Lei, CHI Shengqi*, ZHANG Jianfeng*
( College of Agronomy and Plant Protection, Qingdao Agricultural University, Qingdao, Shandong 266109, China )

Abstract: To detect the virus using traditional RT-PCR technique needs extraction of RNA which degrades easily.
Using tube capture reverse transcription amplification (Tube capture RT-PCR, TC-RT-PCR) method to detect two
viruses, potato virus Y (PVY), and potato leafroll virus (PLRV), can be done in the same reaction system without
extraction of total RNA. According to the reported primers, PVY and PLRV coat protein genes were detected with the
method of TC-RT-PCR. The results showed that TC-RT-PCR successfully detected the samples infected with PVY or
PLRYV alone and coinfected with the two viruses, and the length of the amplified PVY and PLRV products was consistent
with the length of the design fragments, 781 bp and 364 bp, respectively. Sequencing of the two virus products with the
sequence alignment in GeneBank homology were above 97%. The technique would provide a more convenient and
efficient method for detecting potatoes for simple or complex virus infection. At the same time, the experiment found that
the resulting PVY virus samples belonged to PVY"" strain.
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Table 1 Primer information

SR J741(5-3") PCR WK JE (bp) IR (C)
Primer Sequence PCR product length Annealing temperature

YS GCAAATGACACAATTGATG 781 56

YA CATGTTCTTGACTCCAAGTAG

RS GAGGCTCAAGCGAGACATTC 364 56

RA TTTCCATTTCCCTTCCACAG

PVYc3 CAACGCAAAAACACTCA(CT)AAA(AC)GC 440(660) 57

PVYf TAAGTG(AG)ACAGACCCTCT(CT)TTCTC

PVY3+ TGTAACGAAAGGGACTAGTGCAAAG 1110 57

PVY3- CCGCTATGAGTAAGTCCTGCACA

CP2+ CCAGTCAAACCCGAACAAAGG 530 57

CPl1- GGCATAGCGTGCTAAACCCA
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1 000 bp
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100 bp

LoZS IO BR G 20 AP 17 85 3. 4. I PYVY Al
PLRV ¥ i# RT-PCR =4 ; 5. PVY I PLRV % i X & RT-PCR
¥1; M. DNA Marker 2000,

1. Blank control; 2. Product of health potato with primer of PVY
and PLRV; 3 and 4. Product of PVY and PLRV, respectively; 5. Duplex
RT-PCR product of PVY and PLRV; and M. DNA Marker 2000.

1 PVYFIPLRV By 18 RT-PCR F= 446 B ik
Figure 1 RT-PCR product detection electrophoresis of
PVY and PLRV
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LA FIXF IR 2 PRI X B =45 3. 4. I PYVY Rl
PLRV TC-RT-PCR (9484745 5. PVY FI PLRV X & TC-RT-PCR
7“#); M. DNA Marker 2000

1. Blank control; 2. Product of health potato with primer of PVY and
PLRV; 3 and 4. Product of PVY and PLRV, respectively; 5. Duplex TC-
RT-PCR product of PVY and PLRV; and M. DNA Marker 2000.

B2 PVYHPLRV K TC-RT-PCR F=#1# 7 B ik
Figure 2 TC-RT-PCR product detection
electrophoresis of PVY and PLRV
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Table 2 ELISA test results of PVY

OD{H OD value
XJ B Control 0.006 7(CK;) 0.000 0(CK.) 0.000 0(CK;) 0.000 0(N,) 0.000 0(N,) 0.000 0O(N;) 1.167 9(P,)
1.146 6(P,) 1.146 6(P;)
QLB Treatment  1.728 5(1) 1.5720(2) 2.078 7(3) 2.076 6(4) 1.910 1(5) 1.4807(6) 1.735 0(7)
1.020 9(8) 1.841 1(9) 1.5325(10) 1.3398(11) 1.4947(12) 1.632 8(13) 1.746 2(14)
0.0000(15) 0.001 3(16) 0.000 0(17) 0.000 0(18) 0.0000(19) 0.002 0(20) 0.000 0(21)
0.003 4(22)
e (CK)Rzs Xt (NSRBI IR (P BRMERT AR (1)~(22) BB R S . R IR,
Note: (CK) is blank control; (N) is negative control; (P) is positive control; and (1)—(22) are tested materials. The same below.
%3 PLRVMELISA#&MZR
Table 3 ELISA test results of PLRV
OD{H OD value
X B& Control 0.000 0(CK,) 0.000 0(CK,) 0.001 1(CKs) 0.007 9(N,) 0.003 4(N.) 0.000 0(N3) 1.081 2(P,)
1.081 2(P,) 0.867 9(P:)
AbFE Treatment  0.004 1(1) 0.0000(2) 0.0000(3) 0.001 9(4) 0.000 0(5) 0.000 0(6) 0.0000(7)
0.000 0(8) 0.0025(9) 0.000 0(10) 0.0000(11) 0.958 0(12) 1.589 8(13) 1.530 8(14)
1.258 0(15) 0.7335(16) 1.5596(17) 1.5825(18) 1.160 1(19) 1.113 3(20) 0.008 0(21)
0.004 7(22)
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2 000 bp
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M. DNA Marker 20005 1~11. K%K PVY 58 RT-PCR (43745 12~14. kYA PVY A PLRV X858 RT-PCR (434745 15~20.
KU PLRV il RT-PCR Y438 7475 21~22. AN E 245 .

M. DNA Marker 2000; 1-11. Product of PVY respectively; 12—14. Duplex RT-PCR product of PVY and PLRV, respectively; 15-20. Product of
PLRYV respectively; and 21-22. No virus detected.

B3 PVY#IPLRV & RT-PCR =4
Figure 3 RT - PCR product of PVY and PLRV

M 1 234 56 7 89 1011121314 15 16 1718 19 20 21 22 M
2000 bp

1 000 bp 781 bp
750 bp
500 bp

250 bp
100 bp

364 bp

M. DNA Marker 2000; 1~11. fR¥X 4 PVY TC-RT-PCR {4 #4740 ; 12~14 4R WK PVY FI PLRV XL TC-RT-PCR 144747 ; 15~20. R
S PLRV TC-RT-PCR (4 14741 5 21~22. ARAGI FIH5 25
M. VDNA Marker 2000; 1-11. Product of PVY respectively; 12-14. Duplex TC~RT-PCR product of PVY and PLRV, respectively; 15-20. Product
of PLRV respectively; and 21-22. No virus detected.
E4 PVYFAPLRV H TC-RT-PCR =]
Figure4 TC -RT -PCR product of PVY and PLRV
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M. DNA Marker 20005 1 ~3AKIKLL CP2+/1-. PVYc3/. PVY3+/3-1EN5I¥I PVY MR F 19 TC-RT-PCR =¥ ; 4. LA CP2+/1-. PVYc3/f,
PVY3+/3- =5t 5| ¥R 18 PVY ¥R R B TC-RT-PCR =45 5. (RERAEMRIGRTIE=4) 5 6. 25 %t e
M. DNA Marker 2000; 1-3. TC - RT - PCR product of PVY strain with primer of CP2+/1-, PVY¢3/f and PVY3+/3—, respectively; 4. TC - RT - PCR
product of PVY strain with primers of CP2+/1-, PVYc3/fand PVY3+/3—- jointly; 5. Product of health potato with primer of CP2+/1—; and 6. Blank control.
B5 PVY“WHkRHAIPCR™¥
Figure 5 PCR product of PVY™"
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