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Rapid Detection of Potate Y potyvirus in Potato Farms of Kermanshah using
RT-PCR Amplification of the P1- Protease Gene and Its Cloning
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Abstract: In this study, the RT-PCR method was used to detect the Y virus in potato tubers and leaves. Samples
suspicious of virus infection with symptoms of virus infection were gathered from farms in Kermanshah and
placed in plastic bags and kept at -80°C temperature in order to maintain the RNA of the virus until extraction.
The extraction and purification of RNA were carried out using Tri-Reagent kit. One of the virus genes is the P1
protease gene which codes a proteinase enzyme. This enzyme plays a role in breaking the imtial polyprotein.
For amplification of this gene three primer, including primer-1, primer-2 and primer-3, were designed and used.
Using primer 1 and reverse transcriptase enzyme, cDNA was synthesized and then PCR was performed using
the primers 1, 2 and 3. The PCR products were examined by agarose gel electrophoresis (1%). Consequently,
two pieces of DNA (400 and 800 bp) were yielded which were 1dentical to the genome DNA sequencing. Thus,
the proposed technique is a convenient method for quick and accurate detection of viruses and, therefore, the
application of this method for detecting Potato ¥ virus in potato farms is recommended.
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INTRODUCTION

Potatoe Y potyvirus (PVY) 1s one of the most
damaging species of genus Potyvirus, family Potyviridea
(the largest plant virus family) (Maki-Valkama, 2000,
Syller, 2006; Urcuqui-Inchima et af., 2001). PVY has been
identified as a serious potato pathogen that affects
salanuceous crops meluding potato, tomato and tobacco.
Tt also infected many salanuceous and nonsalanuceous
weeds (Varveri, 2000; Moury et al., 2002; Maki-Valkama,
2000; Lorenzen et ai., 2006, Spetz, 2003). PVY is widely
distributed through the world (Varveri, 2000; Moran and
Rodoni, 2003) and transmitted in a nonpersistant manner
by several aphid species, with varied transmission
efficiency (Varveri, 2000, Maki-Valkama, 2000, Spetz,
2003).

This virus has a flexuous filaments shape with no
envelop. PVY has a smgle molecule of positive sense
RNA (3sRNA) about 9.8 kilobases. PVY genome contain
a single Open Reading Frame (ORF) which 1s flanked
by a 3" and 5° NTRs. During the infection process, viral
RNA is translated and genomic-derived polyprotein
(340-370 kilo Dalton) is co-and post
translationally, by a virus encoded proteinase, in to 10
mature proteins. This proteins include P1, He-Pro, P3, 6K1,
CI, 6K2, Vpg, Nia-Pro, Nib and CP. All of these
protemns and NTRs are essential for virus propagation

cleaved

(Maki-Valkama, 2000, Spetz, 2003; Mestre et al., 2003;
Carrington et al., 1998; Urcuqui-Inchima et @f., 2001). Ths
virus is one of the most harmful potato viruses which
cause the Rogus disease. The symptoms of this disease
are brown lines especially in leaves and in severe cases of
the disease, falling of leaves occur. PVY symptoms can
differ according to the PVY strain, host resistance, time
infection during plant growth and envirormmental
condition. Therefore, these traits are used for the
classification of PVY strains into different groups.
Currently, according to symptomatology and serology,
four main strains of PVY include PVY®, PVY®, PVY"™
and PVY™ are known (Moury et al., 2002; Maki-Valkama,
2000; Moran ana Rodom, 2003; Bocenham et af., 2002,
Lorenzen et al., 2006).

Several detection methods are used for detection
PVY. The current method is called ELISA (Shalaby and
Mazyad, 2002), but since its sensitivity does not allow it
to detect infection in dormant tubers or m aphids and
dose not detect these viruses in one step reaction and can
not distinguish some strains like PVY™ (Varveri, 2000),
recently, molecular method such as PCR (Akad and
Crzosnek, 2002; Ghosh et al., 2002; Moravec et al., 2003),
PCR-ELISA (Varveri, 2000, Akad and Czosnekh, 2003),
IC-PCR, PC-PCR, PC-PCR-ELISA (Varveri, 2000),
foluorogenic 5" nuclease RT-PCR and 1sothermal NASBA
amplification assay (Schoen and Leone, 1998) have been
developed and used.
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TTCCAAAGTGTCCTTTGAGTTTCAATCTTGCGATCGTACTTCCCAGGTGGGATACT
TAATGCTTTCGCTCAGACACACACAGTGTATCGCGTATGTCGAGTATCCATAGTIT
AGGGCGTGGACTACCAGGGTATCTAATCCTGTTITGATCCCCACGCTTTCGTGCCTC
AGTGTCAATATACGCGTAGCCAGCTGCCTTCGCAATTGGTGTTICTATGTCATATCT
AAGCATTTCACCGCTACATGACATATTCCGCTAACCTCCACAATATTCAAGACTG

ATGCCCAGATAATCGGATCCCGGGCCCGTCGACTGCAGAGGCCTGCATGCAAGCT
TTCCCTATANTGAGTCGTATTAGAGCTTGGCGTAATCATGGTCATANCTGTTTCCT

Fig. 5:Nucleotide sequence of P1-protease gene was cloned in pTZ57R/T clomng vector

plasmid, which extracted from transformed E. coli
DH5¢. Moreover, identification of 400  bp
fragment/pTZ57TR/T  product
sequencing (Fig. 5).

was confirmed by

The damage rate of infection by PVY is high in Tran
and worldwide. This virus is one of the most harmful
viruses which can reduce the efficiency of producing
potato. Molecular techniques are needed to detect the
virus promptly and take necessary actions for preventing
its spread. The method used is RT-PCR. After the
extraction of RN A virus, the process of PCR by 1, 2 and 3
primers was performed. Primers have been designed for
virus gene pl protease.
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