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Abstract: In order to determine the incidence rate of tobacco veinal necrosis strain (PVY™™™) and its
geographical subgroups of Buropean (EU) PVY"™ and the North American (NA) PVY "™ in seed potatoes
belonging to various cultivars obtained from the main potato production areas in Turkey, a total of 320 tubers
lmnown to be infected with PVY were tested individually using S6+A primer pairs which determine in all PVY ™™™
regardless of their origin and type of strains. RT-PCR test result revealed that 264 out of 320 tubers were
infected with PYY™ ™ When the samples found to be infected with PVY™™ were tested using S3+A (specific
for BU-PVY™™) S4+A (specific for NA-PVY™™), S5+A (specific for NA-PVY™™ and NA-PVY™ primer pairs,
it was determined that all positive samples (264) were found to be infected with EU-PVY™ ™ but NA-PVY™™

was not found m the cultivars used 1n this study.
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INTRODUCTION

Potato 1s affected by many pests and numerous
fungal, bacterial and viral diseases. Given that potato 1is
vegetatively propagated, viruses constitute a permanent
threat for seed potato growers because virus diseases are
systemic and transmitted through seed tubers. Among
viruses, potato virus Y (PVY) 1s the type species of the
genus Potyvirus, belonging to the Potyviridae family
which is the largest and economically the most important
group of plant viruses (Barnet, 1992). PVY has a long
filamentous particle contaimng a single stranded, positive
sense RNA genome of approximately 10 kb in length with
a poly-A tail at its 3' end and it is transmitted by 50
species of aplid in a non persistent manner (Sigvald,
1984; Boiteau et al., 1988). PVY infects many mnportant
food and vegetable crops worldwide, including pepper,
potato, tobacco and tomato (Shukla et af, 1994). In
connection with its wide host range, PVY has high genetic
variability and several distinct stram groups nfecting
potato crops (Kerlan et al., 1999). However, PVY strains
are commonly subdivided into three main groups as
common or ordinary strain (PVY®), tobacco veinal
necrosis strain (PVY™) and stipple streak strain (PVY") (De
Bokx and Huttinga, 1981); according to systemic and local
symptoms on Nicotiana tabacum and  Solanum
tuberosum (De Bokx and Huttinga, 1981; Kerlan et al,

1999). PVY", and PVY" which infect potato and tobacco
are known to be spread in potato growing areas for
decades (Smith and Dennis, 1940). Over recent years, a
new highly virulent variant tuber necrosis strain (PVY"™™),
a sub-group of PVY", has been reported in most parts
Europe (Romancer ef al., 1994; Serra and Weidemann,
1997), North and South America (McDonald and Singh,
1993), Middle East (Weidemann and Maiss, 1996) and
Tapan (Oshima et al., 2000).

Diagnosis of PVY strains based on bioassay is
reliable but time consuming while enzyme-linked
imminosorbent assay (ELISA) is rapid but relies on the
strain specific antibodies, separate tests with different
antibodies and the need for sprouted rather than dormant
tubers  (Gugerli and Gehringer, 1980; Singh and
Somerville, 1986). However, false positive results can
occur with ELISA, especially for the recombinant
strains, which may share PVY®-like symptoms on tobacco
(McDonald and Singh, 1996; McDonald et al., 1997,
Singh et al, 2003). Reverse transcription pelymerase
chain reaction (RT-PCR) is a powerful tool for detection of
PVY (Weidemann and Maiss, 1996; Singh et al., 1998) and
for differentiation of PVY stramns or isolates (Weilguny
and Singh, 1998; Nie and Singh, 2002, 2003). But, primer
selection is critical to the efficiency and accuracy of strain
identification by RT-PCR. Differentiation of PVY strains or
isolates by using specific primers was achieved by RT-
PCR (Nie and Singh, 2002).
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The objective of this study was to determine the
incidence rate of tobacco veinal necrosis strain (PVY™)
and its geographical subgroups of EU-PVY""™ and NA-
PVY™ T in seed potatoes belonging to various cultivars
obtained from the main potato production areas in Turkey
by using RT-PCR.

MATERIALS AND METHODS

Plant materials and nucleic acid extraction: This study
was carried out during the years of 2004 and 2005 and
PVY-nfected samples belonging to cvs Granola, Morfona,
Pasinler 82 and Agria were obtained from our previous
studies (Bostan and Haliloglu, 2004; Bostan et of., 2006).

Nucleic acids from tubers were 1solated as described
previously (Singh ef al., 2002). Briefly, 300 pL of extraction
buffer (0.1 M Tris HC1, pH 7.4, 2.5 mM MgCl,, 0.65%
Na,30, containing & U of RNase-free DNase T) (Roshe
Molecular Biochemicals) was combined with five drops
(150 pL) of sap, collected from Tuber Slicer (Electrowerk,
Behcke, Hannover, Germany). The mixture was vortexed
for 10-15 sec and then incubated at 37°C for 10 min.
Nucleic acids were extracted with an equal volume
phenol:chloreform:iscamy! alcohol (24:24:1) and then
precipitated with 1 vol. of isopropanol in the presence of
0.1 volume of 0.3 M sodium acetate (-20°C overnight).
The precipitate was collected by centrifugation
(12 000 g, 15 mim, 4°C), washed with 70% ethanol, dried
under vacuum and dissolved in 1000 ul. (leaves) 100 pl.
(tubers) of distilled water.

Reverse transcription polymerase chain reaction (RT-
PCR): For the reverse transcription, 2.5 pl, of RNA extract
was combined with 2.5 pL. of water, mcubated at 65°C for
5 min and then chilled on ice for 3 min to denature the
RNA. The reverse transcription (RT) mixture was added to
provide a final concentration of 40 ng ul. of reverse
primer (A), 50 mM Tris-HC1 pH 8.3, 75mMKCL, 10mM
DDT, 2.5 mM MgCl, 2.5 mM of each dNTPs (Promega),
20U RNasm (Promega, Madison, WI) and 200 U Moleney
Murine TLeukemia virus-reverse transcriptase (MMLV-
RT) (Invitrogen). Samples were incubated for 1 hat 42°C
for reverse transcription and mcubated subsequently at
95°C for 3 mm to terminate the RT reaction. The antisense
and sense primer pairs used RT-PCR is given in Table 1
(Nie and Singh, 2002).

PCR was carried out using 2 pL aliquots of the cDNA
mixture in 23 pl containmg, 10 mM Tns-HCL pH 8 3, 50mM
KCl, 1.5 mM MgC1,, 0.2 mM of each dNTPs, 0.2 uM of
each of antisense and sense primers and 0.625 U of Taq
polymerase (Sigma). Samples were amplified in 35 cycles
using a Peltier Thermal Cycler (MJ Research, Watertown,

Table 1: The primer pairs used for the detection of PVY and its two
geographical strain groups.

Polarity Sequence

Antisense (A) 5-CAT TTG TGC CCA ATT GCC-3".

Sense (82) S-AAG CTT CCA TACTCA CCC GC-3'

Rense (83) 5-GCA AGA GTT TGC AAC TAT TCG A-3

Sense (34) S-GCG AGG AAA GAG AAA GAG AAG AACAC-H
Rense (85) S-TGA ATC ACA AGT GCA GAG A-¥

Sense (86) 5-GGT GAA GCT AAT CAT GTC AAC-3

MA). Annealing temperature was 62 for the first 5 cycles,
60°C for the next cycle, 58°C for the following 10 cycles
and 55°C for the last 10 cycles. Each cycles consisted of
denaturation (92°C, 30°C) and primer annealing (30 sec)
and primer extension at 72°C (90 sec, as well as a final
extension of 10 minat 72°C. Tenmicroliter of amplification
products were electrophoresed on a 1.5% agarose gel
containing 0.2 pg mL ethudium bromide and photographed
under UV illumination. In order to determine of the size of
amplified products in the gel, a low mass ladder
(Invitrogen) was used.

RESULTS AND DISCUSSION

At firs, in order to determme PVY " _infected
samples, a total of 320 tubers known to be infected with
PVY (previously determined using S2+A primer pairs
amplifying a fragment of 856 bp, which detect inall PVY
regardless of ther strams or isolates) were tested
individually using S6+A primer paws amphfying a
fragment of 443 bp, which determine in all PVY "N™
regardless of their origin and type of strains. The result
obtained from test showed that the average incidence rate
of PVY "™ in these cultivars was determined as 82.5%
(264/320).

In order to determine the incidence rate of two
geographical subgroups of PVY", samples found to be
infected with PVY"™ were tested individually with S3+A
primer pairs giving a fragment of 745 bp (specific for EU-
PVY") S4+-A amplifying a fragment of 652 bp (specific
for NA-PVY™™) and S5+A amplifying a fragment of 554
bp (specific for NA-PVY'™ and NA-PVY " and all
positive samples (264) were found to be infected with
EU-PVY"™ ™ However, there was no incidence of
NA-PVY"™™ in any of those cultivars used in this study.

The reason is that the seed potatoes have been
imported from European countries to Turkey. After
importation the seed potatoes were multiplied and
distributed to the producers by private companies. In this
way, seed potato production is slow and virus diseases
tend to increase with each multiplication year. On the
other hand, in the presence of inoculum sources within
the field, PVY can be spread in a non persistent manner
within the field by colonizing or non-colonizing aphid
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vectors on potato. As a matter of fact, it was reported that
any aphid visiting the potato plants 1s a potential vector
of non-persistent viruses (Harrewijn et al, 1981) and
several aphid species have proven capable of transmitting
of PVY, including many species that can not colonize
potato (Boiteau et al., 1988). Similarly, it was reported
that the infection rate of PVY within the field ranged
from 6.47 to 91.0% durmng the three year period
(Bostan et al., 2006). On the other hand, if PVY -infected
tubers of susceptible potato cultivars are used for
planting material, total yield loss can reach up to 80%,
depending on cultivars in a growing season (De Bokx
and Huttinga, 1981). Although virus-free seed potato is
required by the potato certification programs all of
countries (Slack and Sing, 1998) which grow up the
crop, there 1s no equipped certification laboratory which
tests seed potatoes in both the importation and
multiplication stages in most of country. Potato 1s an
important crop in Turkey, with an anmual production of
nearly 5 millions tons from 200.000 ha of arable land
and needs at least 125.000 tones of seed potato per year.

As a result, we suggest that it 1s necessary to have
the certification laboratory for the all countries which
grow economically up the yield in the high amounts as
well as Turkey, without losing time.
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