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Abstract. Potato (Solanum tuberosum L.) is one of the most vital food and industrial crop and 
Ditylenchus destructor is an influential pathogenic potato nematode and is quarantine pest in many states 
and territories. As a result, the polymerase chain reaction (PCR) protocol was optimized to identify Ditylen-
chus destructor reliably and rapidly. The species-specific internal transcribed spacer (ITS) was used as 
the primer of the D. destructor ribosomal DNA gene. Some populations of this species from the Moscow 
region in the Russian Federation were investigated through species-specific primer PCR. New sequence 
from ITS-rRNA was deposited in the GenBank under accession number MN122076. The current molecular 
technique is more appropriate to distinguishing of nematode species, since it is practical, fast and precise. 
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Introduction 

Potato is assaulted by several nematodes, belonging to different species which can 
sustain and duplicate on tubers causing immediate and circuitous misfortunes [1]. Major 
nematode species of potato include Globodera spp., Meloidogyne spp., Nacobbus 
aberrans, Ditylenchus spp, and Pratylenchus spp. [2]. Several other nematodes species 
are also associated with potato, however, their monetary significance has not been 
appropriately evaluated [2]. Some nematode species recently viewed as non-harming 
to crops are ceaselessly announced as a risk to trim creation because of the impact 
of environmental change [3] and fluctuating trimming designs [4]. The genus Ditylenchus 
(Nematoda: Anguinidae) involves numerous cosmopolitan species and is known to have 
the most stretched out effect on agriculture [5]. Ditylenchus destructor is regularly 
alluded to as the potato tuber decay nematode, which is far-reaching and significant 
in cool and sticky situations [6, 7]. As per (EPPO, 2007) [8], potato rot nematode is 
accounted for to be available in over 70% of the part nations of the association in the 
European domains. Potato decay nematode may spread by the material planted as well 
as utilizing water system water. It has been demonstrated that it has general inclination 
to cause harm in colder and increasingly damp territories (EPPO/CABI,1997) [9]. On the 
other hand, the general isolate guidelines against the potato decay nematode in European 
regions have been nullified, as it was expelled from EPPO quarantine list in 1984, due 
to its extremely wide circulation in the area (EPPO, 1987, 1988) [9]. Thusly, there is an 
expanding request by nematode taxonomists to survey these nematodes with various 
points. One of the points is to grow new apparatuses for agronomic administration and 
to address the isolate guidelines prerequisites [10, 11]. Exact recognizable proof 
of D. destructor is significant for the screening of plant germplasm to reproduce and 
improvement of safe cultivars. Rather than morphometric information, nematode ID 
utilizing various molecular apparatuses gives precise and quick personality of species 
under examinations. The European and Mediterranean Plant Protection Organization 
(EPPO) offers an analytic convention for D. destructor (EPPO, 2008). The current 
method recommended by the EPPO for diagnosis of D. destructor was developed 
by Marek et al. [12]. Aim of the present study was to use a fast and affordable PCR-based 
diagnostic method capable of the unambiguous identification of D. destructor. 

Materials and methods 

DNA extraction. Nematodes were extracted from potatoes (Solanum tuberosum L.) 
collected in Russia, Moscow region. Several nematode specimens from the population 
were put into a drop of water and cut by a scalpel under a camera-equipped ZEISS 
Axioskop50® microscope. DNA extraction from the material in this research was laid 
out by treating the specimens with Proteinase K that was followed by removing proteins 
with no extraction with organic solvents. For this purpose, a DNA-Ekstran-2 set 
No EX-511-100 (Synthol, Moscow) was used. 

PCR with species-specific primer. The species-specific PCR reaction was per-
formed with samples (final volume 25 μl), containing 5 μl of 10X reaction buffer, 0.6 μl 
of each primer (DIT des R, DIT uni F), 13.8 μl sterile distilled water and 5 μl DNA. 
Amplification conditions for the reaction were as follows: denaturation for 3 minutes 
at 95 °C; 35 cycles at 95 °C for 30 seconds, 64 °C for 30 seconds and 72 °C for 30 seconds; 
a final extension at 72 °C for 5 min. 
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Sequence analysis. Sequencing was done by the generally accepted protocol with 
the use of Genetic Analyzer AB-3500 (Applied Biosystems, USA). Primary comparison 
for the results of the sequence with the GeneBank genetic sequence database was per-
formed by the NCBI BLAST web site (http://www.ncbi.nlm.nih.gov/BLAST). BioEdit 
v.7.0.5.3, sequence alignment editor was used for sequence checking, alignment, and 
editing. Pairwise genetic distances between the sequences were recognized by Kimora’s 
two-parameter model. The new sequence obtained in the present study was submitted 
to the GenBank database under the accession numbers MN122076. 

Results and discussion 

Identification of plant parasites that adversely influence agro financial matters is 
a significant issue for compelling yield insurance. Specifically compelling are those pests 
that ought to be dispensed with or contained attributable to their isolate status, which 
forces a flat out lawful commitment in the European Union to restrict and eradicate plants 
infested with such pests. In this research, we built up the species-specific primer for 
indication of Ditylenchus destructor (Fig. 2). The primers were tested with samples 
from the Moscow region. PCR with species-specific primer was produced for separation 
of D. dipsaci and D. gigas utilizing species-specific SCAR or ITS-rRNA primers [12—
15]. The results of the present investigation demonstrate extraidentification of D. destruc-
tor from different types of this genus by a PCR species-specific method. To improve 
interpretation of results, high-resolution agarose gels can be utilized during electro-
phoresis. Given the lengths of the D. destructor ITS1 sequences change significantly, 
seven haplotypes exist; the main accessible strategies that possibly can separate among 
the haplotypes are those of Subbotin et al. (2005) [14, 16] and Liu et al. (2007) [17, 18]. 
Respect to the explicitness, affectability, and speed, the portrayed indicative conventions 
can be utilized for discovery purposes by phytosanitary diagnosticians to limit the spread 
of destructive Ditylenchus species during fare and import of plants and plant items. 
On account of the wide host scope of Ditylenchus, the utilization of species-specific 
PCR indication ought to quicken screening for it during the exchange. 

 

       
 A B C 

Fig. 1. Micrographs of diagnosing characteristics for nematodes found in potato tubers: 

A —Male bursa and tail; B — female vulva, Anus and tail; C — head and stylet 
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Fig. 2. Gel with amplification products obtained in PCR with species�specific primer. 

Lanes: M = 100 bp DNA ladder (Promega); K� = control without DNA 

Conclusions 

In summary, the analysis of ITS-rRNA gene from several destructor samples col-
lected in the Moscow region with species-specific PCR primer allowed us to confirm 
their species identification and suggest the effective and rapid distinguishing technique. 
These results will be especially important for accurate detection of Ditylenchus spp. 
which will have implications in the development of resistant cultivars. Although the com-
parison of the sequence obtained from this study with Genbank has shown 98 percent 
similarity with species D. destructor in the world that is a good indicator for our identity. 
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Научная статья 

Молекулярная идентификация 
нематоды Ditylenchus destructor 

методом полимеразной цепной реакции 
с использованием специфических праймеров 

в Московской области 

Н. Махмуди1,2*, Ю. Насерзаде1,2, Е.Н. Пакина1, 
Л.А. Лиманцева2, Д.К. Неджад3 

1Российский университет дружбы народов, Москва, Российская Федерация 
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Аннотация. Картофель Solanum tuberosum L. — одна из наиболее важных продовольственных 
и технических культур, а Ditylenchus destructor является патогенной нематодой картофеля и числится 
в качестве карантинного вредного организма во многих странах и регионах. Поэтому был оптими-
зирован протокол полимеразной цепной реакции (ПЦР), который надежно и быстро идентифи-
цирует деструктор Ditylenchus. Видоспецифичный внутренний транскрибируемый спейсер (ITS) 
использовали в качестве праймера гена рибосомальной ДНК деструктора Ditylenchus. Некоторые 
популяции этого вида в Московской области были исследованы с помощью видоспецифического 
праймера ПЦР. Новая последовательность из ITS-рРНК была депонирована в GenBank под инвен-
тарным номером MN122076. Современная молекулярная техника лучше подходит для различения 
видов нематод, поскольку она практична, быстра и точна. 

Ключевые слова: картофель, диагностика, Ditylenchus destructor, видоспецифический праймер, 
полимеразная цепная реакция, нематода, внутренний транскрибируемый спейсер, ITS 
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