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Abstract

Preliminary investigation on virus disease agents of cultivated strawberry and
raspberry in Lithuania during the last two years revealed presence of Tobacco necro-
sis virus (TNV). The virus was identified on the basis of symptoms and host range,
morphology of particles, DAS-ELISA serological examination and RT-PCR data. In
raspberry plants Raspberry bushy dwarf virus (RBDV) also was detected. Identifica-
tion was based on DAS-ELISA assay.
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Introduction

More than 30 viruses and phytoplasmas have been reported in plants of Fragaria
genus (Martin et al. 2001). Main aphid-borne viruses infecting strawberry are con-
sidered to be: Strawberry crinkle virus (SCV), Strawberry mild yellow edge virus
(SMYEV), Strawberry mottle virus (SMV) and Strawberry vein banding virus (SVBV)
(Cardoni et al. 2002, Thompson et al. 2003). Tobacco necrosis virus (TNV) has been
reported in cultivated strawberry in Italy, Bulgaria, Japan, Czech Republic
(Franova-Honetslegrova et al. 1998, Franova et al. 2001).

Main virus disease agents of raspberry in Europe are considered viruses transmit-
ted by aphids, nematode-borne viruses (Spak et al. 1997) and pollen-borne Raspberry
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bushy dwarf virus (RBDV) (Gordon et al. 1999). RBDV seems to occur worldwide
and was detected in many European countries (Spak and Kubelkova 2000).

Garden strawberry (Fragaria ananassa Duch.) is one of major berryfruit crops
cultivated in Lithuania covering more than 1000 ha. Recent survey of strawberry
viruses in Lithuania has revealed presence of SMV, however strawberry infected by
nepoviruses was not detected by DAS-ELISA tests (Stankiene and Cieélinska
2003). Preliminary data on detection of TNV and RBDV in small fruits in Lithuania
are presented.

Materials and methods

During survey in 2001-2003 strawberry and raspberry (Rubus idaeus L.) plants
were examined for the presence of virus-like particles and mechanical transmis-
sion of viruses to herbaceous plants was made. Buffered solutions containing anti-
oxidant substances including 1-2% nicotine were used. Morphology of viruses was
examined in negatively stained with 2% uranyl acetate preparations using JEOL
JEM-100S electron microscope.

For immunological identification of viruses commercial kits from Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH (DSMZ, Germany) for
TNV-D, RBDV, Raspberry ringspot virus (RRV), SMYEV and Tobacco ringspot virus
(TRV) according to standard DAS-ELISA procedure were used (Clark and Adams
1977). For detection of TNV, the antibody conjugate with horseradish peroxidase
(HRP) as IgG coupling enzyme prepared against TNV isolate from plum trees also
was used (Staniulis et al. 2004).

For molecular evidence of the presence of TNV in strawberry and raspberry
plants reverse transcription-polymerase chain reaction (RT-PCR) according to
Saiki et al. (1988) was adopted. RNA extraction from plant tissue was carried out
according to the instruction of “QuickPrep™ Total RNA Extraction Kit” for the
direct isolation of total RNA from most eukaryotic tissues or cells (Amersham Bio-
sciences, UK). The primer pairs used in this investigation were synthesized ac-
cording to the sequences published in NCBI data bank for TNV strains. Primers to
TNV ‘Nebraska’ isolate RNA coat protein gene corresponded to nucleotides from
910 to 930 (Primer F) (5’-ACAATAGTCTCCAACTCGGAG-3’) and Primer R nu-
cleotides complementary from 1192 to 1209 (5’-ATCATAACCTGCGTAAGG-3’).
Other two primer pairs for other strains of TNV proved not efficient and are not in-
dicated. Detailed conditions for the first strand cDNA synthesis and PCR are as in-
dicated in Staniulis et al. (2004).

Results

From three Fragaria and from five Rubus plants with slight rugosity or mottling
symptoms collected in five different locations TNV was isolated and mechanically
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transmitted to Atriplex hortensis L., Chenopodium quinoa Willd., or Tetragonia expansa
Murr. Subsequently, 23 commonly used test plant species of Aizoaceae,
Amaranthaceae, Chenopodiaceae, Cucurbitaceae, Fabaceae and Solanaceae families were
infected only locally indicating mainly necrotic lesions. Detected virus particles 26
nm in diameter had characteristic polyhedral appearance. In DAS-ELISA tests us-
ing AP-antibody conjugate from DSMZ, as well as HRP-antibody conjugate, pres-
ence of TNV in experimentally infected plants was confirmed. TNV in plant
extracts could be detected up to dilution of 1:5000. It was possible to detect anti-
gen to 5 ng/ml concentration. Specific primers synthesized according to TNV A
strain ‘Nebraska’ isolate RNA coat protein gene appeared effective. In RT-PCR a
product of expected size, approximately 300 bp, from extracts of TNV infected T.
expansa and Nicotiana rustica L. plants, experimentally inoculated with virus isolates
from strawberry and raspberry were efficiently amplified.

Using DAS-ELISA assay, nine raspberry plants with yellow mottle of leaves and
slight stunting collected from three different locations as well as in mechanically
inoculated C. quinoa, had positive A,; with antiserum to BDV. Observed virus par-
ticles were about 30 nm in diameter. Sap from strawberry and raspberry plants,
tested by DAS-ELISA assay, did not show positive reaction with antiserum to three
other viruses.

Discussion

Isolates of Tobacco necrosis virus from strawberry and raspberry plants reacted
with antiserum to TNV-D and indicated no clear difference in host range, symp-
toms, morphology of particles from already described in horticultural plants
(Franova-Honetslegrova et al. 1998, Kassanis 1970). Primers for ‘Nebraska’ strain
appeared effective for amplification of TNV sequences using extracts from experi-
mentally infected plants.

Raspberry bushy dwarf virus identified in nine raspberry plants (with slight yel-
lowing and stunting symptoms from three locations) using DAS-ELISA assay was
mechanically transmitted to C. quinoa test plant and had spherical particles. In two
plants RBDV appeared to be in mixed infection with TNV and with another not
identified small polyhedral virus.
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