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BIOLOGICAL CHARACTERIZATION OF AN UKRAINE ISOLATE
OF ALFALFA MOSAIC VIRUS

Background. Alfalfa mosaic virus (AMV) is one of the most widespread viruses, affecting over 600 plant species,
including economically important crops. This pathogen continuously evolves, adapting to different geographical regions and
hosts, which complicates the development of effective control strategies and highlights the need for ongoing monitoring and
research into the biological properties of AMV. The aim of this study was to investigate the biological properties of Alfalfa mosaic
virus (AMV) found in potential reservoir plants collected from public green spaces in Kyiv.

Methods. A Double Antibody Sandwich (DAS) enzyme-linked immunosorbent assay (ELISA) was used for the
identification of Alfalfa mosaic virus and to rule out mixed infections with other viruses, including cucumber mosaic virus (CMV),
soybean mosaic virus (SMV), tobacco mosaic virus (TMV), tomato mosaic virus (ToMV), tobacco rattle virus (TRV), turnip crinkle
virus (TCV), turnip mosaic virus (TuMV), turnip yellow mosaic virus (TYMV), Potato virus Y (PVY), and Potato virus X (PVX).
Commercial test systems (Loewe Biochemica, Germany) were used for the ELISA. Biological testing was conducted on different
indicator plants through mechanical inoculation.

Results. Screening of potential plant reservoirs of alfalfa mosaic virus (AMV) was conducted in public green spaces of
Kyiv, Ukraine. Among a wide range of tested plants, AMV was detected only in representatives of a single species. For the first
time globally, natural infection of Ph. alkekengi plants with AMV was identified. It was established that the Ukrainian AMV isolate
exhibits a broad range of host plants. Following artificial inoculation, the highest virus concentration was observed in representatives of
the Fabaceae family (G. max and Ph. vulgaris), which, according to the literature, are natural hosts of this pathogen.

Conclusions. The circulation of alfalfa mosaic virus in public green spaces of Kyiv was demonstrated. For the first time
globally, natural infection of Ph. alkekengi plants with AMV was identified. The identified Ukrainian isolate stands out from those

described in the literature in terms of its biological properties, specifically regarding the characteristics of certain indicator plants.
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Background

Alfalfa mosaic virus (AMV) is one of the most widespread
viruses, affecting over 600 plant species from 70 families,
including economically important crops. AMV belongs to the
genus Alfamovirus of the Bromoviridae family, and its virions
typically have a bacilliform shape, with structures based on
icosahedral symmetry (T =1), with a constant diameter of
18 nm and a length ranging from 30 to 57 nm, depending on
the size of the encapsidated nucleic acid (Kumar et al., 1997).
AMV contains a tripartite single-stranded RNA genome
(RNA1L, RNA2, and RNA3) and subgenomic RNA4, which are
separately encapsidated into bacilliform particles (Thole,
Miglino, & Bol, 1998). Several studies provide detailed
information on the morphology, physicochemical
properties, and gene expression regulation of AMV
(Kasteel et al.,, 1997; Sanchez-Navarro, & Bol, 2001;
Sanchez-Navarro, Herranz, & Pallas, 2006).

The vectors of AMV are insects from the order
Hemiptera, family Aphididae, non-persistently transmitted
by at least fourteen aphid species. Known AMV vectors
include Myzus persicae (Sulzer), Acythosiphon pisum
(Harris), Aphis gossypii (Glover), Therioaphis (Pterocallidium)
trifolii (Monell), and others (Baris et al., 2017). In addition to
aphids, AMV can also be transmitted by pollen and seeds
in nature (Frosheiser, 1974; Gallo, & Ciampor, 1977; Hemmati,
& McLean, 1977; Li et al., 2024).

AMV is widespread in the United States (Abdalla, & Ali,
2012; Harveson, & Porter, 2023), China (Chen, Z., Wang,
& Chen, F., 2024), Chile (Pefia et al., 2024), Egypt (Amin
et al., 2023), and Europe, particularly in the Czech

Republic, Spain, Italy, France, and Croatia (Kvicala, 1975;
Parrella et al., 2020; Mallor et al., 2002; Stankovic et al.,
2014; Garcia-Arenal, & Fraile, 2021).

In nature, AMV infects approximately 150 species from 22
families, but when including experimental susceptible hosts,
the number of species increases to over 600 from 70 families.
Although most of these are herbaceous plants, such as
alfalfa (Medicago sativa L.), pepper (Capsicum annum L.),
beans (Phaseolus vulgaris L.), peas (Pisum sativum L.),
celery (Apium graveolens L.), lettuce (Lactuca sativa L.),
tomato (Solanum lycopersicum L.), potato (Solanum
tuberosum L.), eggplant (Solanum melongena L.), and
others (Moed, & Veldstra, 1969; Xu, & Nie, 2006; Abdalla,
& Ali, 2012), AMV can also infect woody plant species. For
example, Chinese wisteria (Wisteria sinensis Sims), a tree
infected with AMV in Iran (Moradi, & Mehrvar, 2022). AMV
infects plants from the Fabaceae, Solanaceae, Apiaceae,
Asteraceae, Amaranthaceae, Boraginaceae, and Lamiaceae
families (Mallor et al., 2002; Parrella et al., 2012; Garcia-
Arenal, & Fraile, 2021). AMV can cause biomass loss in
alfalfa up to 30% (Han et al.,, 2019). AMV symptoms in
alfalfa can vary depending on the host genotype,
presenting as mosaic patterns, spotting, and various
developmental defects, although in some cases, AMV
infection may be asymptomatic (Fath-Allah, 2000). Some
weeds serve as natural hosts of alfalfa mosaic virus,
including Stachys annua L., which showed yellow-white
streaks and spots on leaf blades; Prunella vulgaris L.,
which exhibited bright yellow spots near the leaf margins;
Atriplex patula L., which showed bright yellow spots almost
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across the entire leaf blade (Kvicala, 1975). The wide
variety of AMV host plants confirms the virus's significant
ability to overcome natural plant defense mechanisms
(Parrella et al., 2000). This pathogen continually evolves,
adapting to different geographical regions and hosts, which
complicates the development of effective control strategies
and highlights the need for continuous monitoring and
research into the biological properties of AMV. Especially
favorable conditions for the adaptation of a pathogen to a
new host are found in the green spaces of large cities, as
the dense collection of woody, shrub, and herbaceous
plants in a specific area facilitates virus transmission
through various methods.

The aim of this study was to investigate the biological
properties of Alfalfa mosaic virus (AMV) found in potential
reservoir plants collected from public green spaces in Kyiv.

Methods

Sample collection. In 2023-2024, plants from urban
green spaces in Kyiv were surveyed, focusing on
representatives from the families Fabaceae, Solanaceae,
Apiaceae, Asteraceae, Amaranthaceae, Boraginaceae,
Brassicaceae, Caryophyllaceae, Lamiaceae, and Urticaceae.
Plants exhibiting typical viral symptoms, such as mosaic,
mottling, leaf deformation, and various developmental
abnormalities, were collected.

Double  antibody sandwich enzyme-linked
immunosorbent assay (DAS-ELISA). Collected symptomatic
samples were tested for the presence of AMV. To rule out
mixed infections, samples were also tested for other
viruses, including cucumber mosaic virus (CMV), soybean
mosaic virus (SMV), tobacco mosaic virus (TMV), tomato
mosaic virus (ToMV), tobacco rattle virus (TRV), turnip
crinkle virus (TCV), turnip mosaic virus (TuMV), turnip
yellow mosaic virus (TYMV), Potato virus Y (PVY), and
Potato virus X (PVX) using commercial ELISA kits (Loewe
Biochemica GmbH, Sauerlach, Germany). Additionally,
artificially inoculated indicator plants were tested for AMV
presence. A 300 mg sample of each plant was
homogenized in a mortar with sample buffer (pH 7.4)
ata1:10 (m/v) ratio. The resulting homogenate was
centrifuged at 5000 rpm for 20 minutes at 4°C to remove
tissue components. The supernatant was then used for
viral pathogen detection. The assay was performed
according to standard guidelines (Clark, & Adams, 1977;
Ward et al.,, 2004) and the manufacturers' instructions.
Alkaline phosphatase-conjugated antibodies and p-nitrophenyl
phosphate substrate (Loewe Biochemica GmbH, Sauerlach,
Germany) were used. Absorbance was measured at 405 nm
with a pQuantTM (BioTek Instruments, Inc., USA). Samples
were considered positive if the absorbance value was more
than three times that of the negative control.

Experimental host range assays. The host range of
the virus isolate was determined by mechanically
inoculating tissue extracts onto various plant species:
Glycine max L. var. Abelina, Phaseolus vulgaris L. var.
Lastivka, Nicotiana tabacum cv. Samsun NN, Nicotiana
benthamiana L., Nicotiana rustica L., Datura stramonium L.,
Chenopodium album L., Tetragonia tetragonioides (Pall.)
Kuntze, Galinsoga parviflora Cav. As infectious material,
the sap of infected plants was used. A plant material
sample (5 g) was crushed and ground in a mortar with the
addition of 0.1 M phosphate buffer (pH 7.4) at a 1:10 ratio.
Mechanical inoculation was performed on young indicator
plants at the two-true-leaf stage. The infectious material
was applied to a leaf blade lightly dusted with carborundum,
carefully rubbing it across the leaf surface. After 30 minutes,
the viral material and carborundum were rinsed off with

ISSN 1728-3817 (Print), ISSN 2308-8036 (Online)

distilled water, and the plants were placed in a dark, unlit
environment for one day. Biological testing was conducted
during the summer-autumn period under greenhouse
conditions, with a photoperiod of 16 hours and a
temperature range of 20-24 °C. Results were recorded
between 3 and 18 days following mechanical inoculation.

Results

In 2023-2024, we conducted a visual survey of the green
spaces in the city of Kyiv. We focused on representatives from
various plant families, namely: Fabaceae (Vicia faba L.),
Solanaceae (Physalis alkekengi L., Petunia Juss), Apiaceae
(Apium L.), Asteraceae (Erigeron annuus L., Taraxacum sp.,
Heliopsis helianthoides L.), Amaranthaceae (Chenopodium
album L.), Boraginaceae (Cynoglossum L.), Brassicaceae
(Alliaria petiolata M.Bieb.), Caryophyllaceae (Silene latifolia
Poir.), Lamiaceae (Lamium L.), Urticaceae (Urtica L.).
During the visual inspection, plants showing symptoms
such as various mosaics, spotting, leaf blade deformations,
and other developmental abnormalities were selected.
After conducting serological diagnostics for viral infections
of the selected samples, it was confirmed that we identified
alfalfa mosaic virus (AMV) only in Physalis alkekengi
plants, which showed mosaic symptoms and deformations
of the leaf blades (Fig. 1). It should be noted that this is the
first report of natural infection of common ground cherry
(Physalis alkekengi) by AMV. Previously, Ph. alkekengi,
after artificial inoculation with AMV, exhibited mosaic and
chlorotic-necrotic rings (Horvath, 1996).

Fig. 1. Symptoms on Physalis alkekengi plants naturally
infected with AMV, Kyiv region (a), control (b)

The monoinfection of AMV in Physalis alkekengi plants
was confirmed by negative ELISA tests for CMV, SMV,
TMV, ToMV, TRV, TCV, TuMV, TYMV, PVY, and PVX.

To study the biological properties of the identified AMV
isolate, an extract from infected Ph. alkekengi plants was
used for inoculating the leaves of three test indicator plants
of each species. Symptoms were recorded on the infected
plants 6-14 days after inoculation, and the presence of
AMV in these plants was confirmed by ELISA (Fig. 2,
Table 1). For statistical reliability, each test sample was
analyzed in triplicate during the ELISA assay, and the
average values are presented in the table.

As shown in Fig. 2, Table 1, only Glycine max plants
reacted with a systemic response to the Ukrainian AMV
isolate obtained from Ph. alkekengi. All other indicator
plants, except Nicotiana rustica, exhibited necrosis of
various sizes as a local reaction. No symptoms of viral
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infection were observed on N. rustica, and AMV was not
identified through DAS-ELISA. Biological testing indicates a
wide range of hosts for the Ukrainian AMV isolate. It should
be noted that the virus content varied between different
hosts. In plants that, according to the literature, are
potential natural hosts for AMV, particularly representatives

of the Fabaceae family (G. max and Ph. vulgaris), the virus
content was significantly higher. The Ilowest AMV
concentration was found in members of the Solanaceae
family (N. tabacum and N. benthamiana), the Amaranthaceae
family (Ch. album), and the Aizoaceae family

(T. tetragonioides).

Fig. 2. Symptoms on indicator plants infected with the Ukrainian AMV isolate:
Glycine max var. Abelina (a), Phaseolus vulgaris var. Lastivka (b), Nicotiana tabacum cv. Samsun (c), Nicotiana benthamiana (d),
Datura stramonium (e), Chenopodium album (f), Tetragonia tetragonioides (g),
Galinsoga parviflora (h); k — healthy control corresponding to each plant species
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It should be noted that young N. benthamiana plants
plants were completely necrotic 7-8 days after mechanical
inoculation with AMV. To test the effect of AMV on adult N.
benthamiana plants, we infected only one branch of the

plant. As a result, this branch completely necrotized after
8 days, while the uninfected part of the plant remained
healthy (Fig. 3).

Table 1
Host range study of the Ukrainian isolate of alfalfa mosaic virus
Indicator plants Response ELISA, O.D.
spesies family to AMV infection at 405/630 nm*

Glycine max var. Abelina Fabaceae systemic 3,199+0,221
Phaseolus vulgaris var. Lastivka Fabaceae local 2,733+0,035
Nicotiana tabacum cv. Samsun Solanaceae local 0,643+0,183
Nicotiana benthamiana Solanaceae local 0,694+0,171
Nicotiana rustica Solanaceae absent 0,171+0,022
Datura stramonium Solanaceae local 1,452+0,353
Chenopodium album Amaranthaceae local 0,873+0,189
Tetragonia tetragonioides Aizoaceae local 0,666+0,211
Galinsoga parviflora Asteraceae local 1,378+0,250
controls ELISA:
k + — positive control 1,954+0,153
k- 1 — negative control, sap of virus-free plants 0,132+0,013
k- 2 — negative control, buffer 0,064+0,013

Fig. 3. Complete necrotization of young plants (left) and an individual branch (right)
of Nicotiana benthamiana due to AMV infection

Thus, we detected and identified a Ukrainian isolate of
alfalfa mosaic virus from Physalis alkekengi plants
collected in public green spaces in Kyiv and studied its
biological properties using indicator plants from various
families.

Discussion and conclusions

Alfalfa mosaic virus (AMV) is one of the most
widespread plant viruses. In addition to a wide range of
agricultural crops, many species of weeds and ornamental
plants can act as carriers of this pathogen, potentially
leading to significant economic losses due to reduced yield
and product quality. AMV is prevalent worldwide,
highlighting its importance as a global pathogen.
Monitoring AMV will help develop effective strategies for
controlling this pathogen.

Summarizing the results of serological diagnostics, we
can confirm that we are the first to report the natural
infection of Ph. alkekengi plants with alfalfa mosaic virus.
We conducted biological testing of the Ukrainian AMV
isolate and established that this isolate has a wide range of
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host plants. Interestingly, representatives of the Fabaceae
family, which, according to literature, are natural hosts of
AMV, showed different responses to infection: G. max
exhibited a systemic reaction in the form of mosaic, while
Ph. vulgaris showed a local reaction, with small necroses.
Moed and Veldstra (1969) described a natural systemic
infection of AMV on Ph. vulgaris (Moed, & Veldstra, 1969),
whereas the Ukrainian isolate caused a local reaction.
Additionally, we also reported the detection of AMV on
bean plants exhibiting mosaic symptoms in the Vinnytsia
region (Burba, 2024), which suggests the circulation of
different strains/isolates of this virus in Ukraine.

Chen et al. (2024) published the results of a study on
the effects of the Chinese AMV isolate in mono-infection
and co-infection with white clover mosaic virus on
chloroplasts and photosynthetic characteristics in
N. benthamiana (Chen et al., 2024). According to their
findings, the Chinese AMYV isolate only caused alternating
yellow-green leaf discoloration and chlorosis in
N. benthamiana, whereas the Ukrainian isolate caused
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complete necrosis of young plants and infected branches
of adult plants. This suggests the variability of AMV,
indicating that it evolves and adapts to different
geographical regions and hosts.

In Ukraine, AMV was identified only in the agrocenoses
of the Vinnytsia region, in Medicago sativa and Glycine max
plants in 2011 (Sherepitko, Boyko, & Sherepitko, 2011) and in
our previous studies on Solanum lycopersicum and
Phaseolus vulgaris (Burba, Snihur, & Budzanivska, 2024).

Thus, alfalfa mosaic virus poses a potential threat to
agricultural crops in Ukraine, while the public green spaces
in Kyiv serve as reservoirs for relatively dangerous viral
pathogens, including AMV.

Authors' contribution: Halyna Snihur designed the study;
Pavlo Burba and Halyna Snihur, prepared material for the experiments
and collected data; All authors performed the experiments and wrote
the paper, discussed the results, commented and approved on the
manuscript.

Acknowledgments, sources of funding. This work was
partly funded by Taras Shevchenko National University of Kyiv
(project 16KF036-05 "Structure and functions of viruses under
different environmental conditions", scientific supervisor DSc
(Biol), prof. I. Budzanivska).

References

Abdalla, O. A. & Ali, A. (2012). First Report of Alfalfa mosaic virus Associated
with Severe Mosaic and Mottling of Pepper (Capsicum annuum) and White
Clover (Trifolium repens) in Oklahoma. Plant Disease, 96(12), 1705.
https://doi.org/10.1094/PDIS-07-12-0629-PDN

Amin, H.A., Younes, H.A., & Shafie, R.M. (2023). Molecular
characterization and evolution of the resident population of some alfalfa
mosaic virus (AMV) isolates in Egypt. BMC Microbiology, 23, 261-280.
https://doi.org/10.1186/s12866-023-03003-8

Baris, A., Ozdemir, ., Yiicel, C., & Gok, N. (2017). Harmful Aphididae
species (Hemiptera: Aphididae) in the alfalfa areas of Zonguldak. 10th ISA
Nevsehir, Cappadocia, Tirkiye, Poster presentation.

Burba, P., Snihur, H., & Budzanivska, I. (2024, November 19-20). First
identification of alfalfa mosaic virus on various host plants in the Vinnytsia
region. In P.Burba, H. Snihur, & I. Budzanivska, Youth and Modern Problems
of Microbiology and Virology (pp. 11-12).

Chen, Y., Liang, Q., Wei, L., & Zhou, X. (2024). Alfalfa Mosaic Virus
and White Clover Mosaic Virus Combined Infection Leads to Chloroplast
Destruction and Alterations in Photosynthetic Characteristics of Nicotiana
benthamiana. Viruses, 16(8), 1255. https://doi.org/10.3390/v16081255

Chen, Z., Wang, L., & Chen, F. (2024). First report of alfalfa mosaic
virus infecting Solanum nigrum in Shandong, China. Journal of Plant
Pathology. https://doi.org/10.1007/s42161-024-01745-6

Clark, M. F., & Adams, A. N. (1977). Characteristics of the microplate
method of enzyme-linked immunosorbent assay for the detection of plant
viruses. Journal of General Virology, 34(3), 475-483. https://doi.org/
10.1099/0022-1317-34-3-475

Fath-Allah, M. F. (2000). Plant virus and virus-like diseases: mosaic
and dwarf diseases of alfalfa. Alexandria University.

Frosheiser, F.I. (1974). Alfalfa mosaic virus Transmission to Seed
through Alfalfa Gametes and Longevity in Alfalfa Seed. Phytopathology,
64(2), 102-105.

Gallo, J., & Ciampor, F. (1977). Transmission of alfalfa mosaic virus
through Nicandra physaloides seeds and its localization in embryo
cotyledons. Acta Virologica, 21(4), 344-346.

Garcia-Arenal, F., & Fraile, A. (2021). Genetic diversity and evolution of
Alfalfa mosaic virus in its host plants in Spain. Plant Disease, 106(4), 945-951.
https://doi.org/10.1007/s42161-021-00961-8

Han, Y., Hu, H., Yu, Y., Zhang, Z., & Fan, Z. (2019). Effects of alfalfa mosaic
disease on photosynthetic performance, growth, and forage quality of
Medicago sativa. Pratacultural Sci., 36, 2061-2068.

Harveson, R. M., & Porter, L. D. (2023). First Report of Alfalfa Mosaic
Virus on Cowpea in the United States. Plant Health Progress, 24(4), 519-521.
https://doi.org/10.1094/PHP-03-23-0021-BR

ISSN 1728-2748

Hemmati, K., & McLean, D. L. (1977). Gamete-seed Transmission of
Alfalfa mosaic virus and its effect on Seed Germination and Yield in Alfalfa
Plants. Phytopathology, 67, 576-579.

Horvath, J. (1996). Ornamental Physalis species as perennial virus hosts.
Acta Hortic, 432, 204-211. https://doi.org/10.17660/ ActaHortic.1996.432.25

Kasteel, D.T.J., van der Wel, N.N., Jansen, K.A.J., Goldbach, &
R. W., van Lent, J. W. M. (1997). Tubule-forming capacity of the movement
proteins of alfalfa mosaic virus and brome mosaic virus. Journ. Gen. Virol, 78,
2089-2093. https://doi.org/10.1099/0022-1317-78-8-2089

Kvicala, B. A. (1975). Some natural weed hosts of alfalfa mosaic virus.
Zentralbl Bakteriol Parasitenkd Infektionskr Hyg, 130 (8), 704—-708.

Kumar, A., Reddy, V. S., Yusibov, V., Chipman, P. R., Hata, Y., Fita, I.,
Fukuyama, K., Rossmann, M.G., Loesch-Fries, L.S., Baker, T.S,
Johnson, J. E. (1997, October 1). The structure of alfalfa mosaic virus
capsid protein assembled as T=1 icosahedral particle at 4.0-A resolution.
Journal of Virology. https://doi.org/10.1128/jvi.71.10.7911-7916.1997

Li, J., Shang, Q., Luo, Y., Wei, S., Zhao, C., & Ban, L. (2024). Transmission
from seed to seedling and elimination of alfalfa viruses. Front Plant Sci, 15,
133-219. https://doi.org/10.3389/fpls.2024.1330219

Mallor, C., Luis-Arteaga, M., Cambra, M. A., & Fernandez-Cavada, S.
(2002). Natural infection of field-grown borage (Borago officinalis) by alfalfa
mosaic virus in Spain. Plant Dis., 86(6), 698. https://doi.org/10.1094/
PDIS.2002.86.6.698A

Moed, J. R., & Veldstra, H. (1969). Infection of Phaseolus vulgaris with
alfalfa mosaic virus: inhibitory effect of pretreatment with turnip yellow
mosaic virus. Journal of Virology, 37(3), 483—485. https://doi.org/10.1016/
0042-6822(69)90234-7

Moradi, Z., & Mehrvar, M. (2022). Whole-Genome Characterization of
Alfalfa Mosaic Virus Obtained from Metagenomic Analysis of Vinca minor and
Wisteria sinensis in Iran: with Implications for the Genetic Structure of the Virus.
Plant Pathol Journ., 38(1), 52. https://doi.org/10.5423/PPJ.ER.10.2021.0151

Parrella, G., Cavicchi, L., & Bellardi, M. G. (2012). First Record of
Alfalfa mosaic virus in Teucrium fruticans in Italy. Plant Dis., 96(2), 294.
https://doi.org/10.1094/PDIS-08-11-0674

Parrella, G., Troiano, E., Faure, C., Marais, A., & Candresse, T. (2020).
First Report of Alfalfa mosaic virus in Chayote in ltaly. Plant Dis., 2.
https://doi.org/10.1094/PDIS-10-20-2117-PDN

Pefia, E., Steinfort, U., Concha, B., & Rosales, I. M. (2024). First
detection of alfalfa mosaic virus in Ficus benjamina in Chile. Plant Dis.
https://doi.org/10.1094/PDIS-12-23-2655-PDN

Sherepitko, D., Boyko, A., & Sherepitko, V. (2011). Appearance and
identification of alfalfa mosaic virus on soybean (Glycine max (L.) Marril)
under condition of Vinnytsia region. Visnyk KNU. Seriia Biolohiia, 58, 9-12
[Ukrainian].

Stankovic, I., Vrandecic, K., Cosic, J., Milojevic, K., Bulajic, A., & Branka, K.
(2014). The spreading of alfalfa mosaic virus in lavandin in Croatia. Pestic.
Phytomed, Belgrade. https://doi.org/10.2298/PIF1402115S

Séanchez-Navarro, J. A., Bol, J. F. (2001). Role of the alfalfa mosaic virus
movement protein and coat protein in virus transport. Mol. Plant Microbe
Interact, 14(9), 1051-1062. https://doi.org/10.1094/MPMI.2001.14.9.1051

Sanchez-Navarro, J. A., Herranz, M. C., & Pallas, V. (2006). Cell-to-cell
movement of alfalfa mosaic virus can be mediated by the movement proteins of
ilar-, bromo-, cucumo-, tobamo- and comoviruses and does not require virion
formation. Virology, 346, 66—73. https://doi.org/10.1016/j.virol.2005.10.024

Sherepitko, D., Boyko, A., & Sherepitko, V. (2011). Appearance and
identification of Alfalfa mosaic virus on soybean (Glycine max (L.) Marril)
under condition of Vinnytsia region. Visnyk KNU. Seriia Biolohiia, 58, 9-12
[Ukrainian].

Stankovic, 1., Vrandecic, K., Cosic, J., Milojevic, K., Bulajic, A., & Branka K.
(2014). The spreading of alfalfa mosaic virus in lavandin in Croatia. Pestic.
Phytomed, Belgrade. https://doi.org/10.2298/PIF1402115S

Thole, V., Miglino, R., Bol, J. F. (1998). Amino acids of alfalfa mosaic
virus coat protein that direct formation of unusually long virus particles.
Journ. Gen Virol. https://doi.org/10.1099/0022-1317-79-12-3139.

Ward, E., Foster, S. J., Fraaije, B. A., & McCartney H.A. (2004). Plant
pathogen diagnostics: Immunological and nucleic acid-based approaches.
Ann. Appl. Biol., 145, 1-16. https:/doi.org/10.1111/j.1744-7348.2004.tb00354.x

Xu, H., & Nie, J. (2006). Identification, characterization, and molecular
detection of alfalfa mosaic virus in potato. Virology, 96(11), 1237-1242.
https://doi.org/10.1094/PHYTO-96-1237

OTpuMaHoO pepakuietw xypHany / Received: 10.10.24
NMpopeueHszoBaHo / Revised: 14.11.24
CxBaneHo Ao ApyKy / Accepted: 24.12.24



~10 ~ B 1 C H UMK Kuiscbkoro HauioHanbHoro yHiBepcurety imeHi Tapaca LleBueHka

Maeno BYPBA, acn.

ORCID ID: 0009-0007-9804-642

e-mail: pavlo.burba @knu.ua

KuiBcbkui HauioHanbHUI yHiBepcuTteT imeHi Tapaca LLleBuyeHka, KuiB, YkpaiHa

Fanuna CHIT'YP, kaHA. Gion. Hayk, HayK. cniBpo6.

ORCID ID: 0000-0003-4237-3406

e-mail: halyna.snihur@knu.ua

KuniBcbkui HauioHanbHUiA yHiBepcuTeT imeHi Tapaca LLleByeHka, KuiB, YkpaiHa

IHcTUTYT MikpoGionorii i Bipyconorii imeHi [l. K. 3a6onotHoro HAH Ykpainu, KuiB, YkpaiHa

BIONONYHA XAPAKTEPUCTUKA YKPATHCBKOIO I30NATY
BIPYCY MO3AIKWU NMIOLEPHU

B cTyn. Alfalfa mosaic virus (AMV) € odHum i3 HalinowupeHiwux eipycie, ujo ypaxae noHad 600 eudie poc/iuH, y momy 4ucsii eKOHOMi4YHO
eaxxnuei Kynbmypu. [aHuii 36ydHuk nocmiliHo esostoyioHye, adanmyroyuck 00 pi3HUX 2eozpaghiyHux pezioHie i xa3sie, uyo ycknadHEe pPo3pPobKy
eghekmueHUx cmpamezili KOHmposr ma nidkpecroe HeobxiGHicmb NocmiliHo2o0 MOHIMopuHay i docnidxeHHs 6ionoziyHux enacmueocmeti AMV.
Memoro daHozo docnidxeHHsi 6yno docnidumu 6ionoziyHi enacmueocmi Alfalfa mosaic virus, eusienneHo2o0 8 nomeHyiliHUX pPocuUHax-
pe3epeamopax, eidi6paHux y 3es1eHUX HacadXeHHsIX 3a2aflbHO20 KopucmyeaHHs Micma Kueea.

MeTopnwu. IMyHoghepmeHmHuli aHaniz y modudpikauii ceHdsiu (DAS-ELISA) eukopucmoeyeanu dnsa ideHmudbikayii Alfalfa mosaic virus ma
ons 3anobizaHHs 3miwaHoT iHghekyil 3 iHwumMu eipycamu, 3okpema, cucumber mosaic virus (CMV), soybean mosaic virus (SMV), tobacco mosaic
virus (TMV), tomato mosaic virus (ToMV), tobacco rattle virus (TRV), turnip crinkle virus (TCV), turnip mosaic virus (TuMV), turnip yellow mosaic
virus (TYMV), Potato virus Y (PVY), and Potato virus X (PVX). OQna I®A eukopucmosyeanu komepuilini mecm-cucmemu (Loewe Biochemica,
HimeyyuHa). BionoziyHe mecmyeaHHs1 NPoO80oOUsIU Ha Pi3HUX POCIUHax-iHOUKamopax WssixoM MexaHiYHoOi iHOKynsuii.

PesynbTtaTtn. [lposedeHo ckpuHiH2z nomeHyiliHux pocnuH-pe3epsamopie Alfalfa mosaic virus y 3eneHux HacadeHHSIX 3a2aslbHO20
KopucmyeaHHs1 micma Kueea. I3 wupokozo dianazoHy mecmoeaHux pociuH AMV eusieneHo nuwe Ha npedcmaeHukax odHozo eudy. Bnepwe y
ceimi ecmaHosunu npupodHe ypaxeHHs1 pocauH Ph. alkekengi AMV. BusHa4yeHo, wo ykpaiHcbkul izonsim AMV mae wupokuli diana3oH pociuH-
xassiie. Y pe3ynbmami wmy4Hoi iHOKynsiyii Halleuwa KOHUeHmpauisi eipycy eusienieHa y npedcmaeHukax poduHa Fabaceae (G. max i Ph. vulgaris),
wo 3a ssimepamypHUMuU 0aHUMU € Xa3sisiMu daHo20 36yOHuUKa 8 Npupoai.

BucHoBku. [lokaszaHo yupkynsyito Alfalfa mosaic virus y 3eneHux HacadxeHHsIX 3a2a/lbHO20 KopucmyeaHHs1 micma Kueea. Bnepwe y
ceimi eusiennieHo npupodHe ypaxeHHs1 pociauH Ph. alkekengi AMV. 3a 6ionoziyHumu enacmueocmsimu ideHmudbikosaHull ykpaiHCbKUU i3onsam
8idpi3Hsiembcs1 8i0 onucaHux y nimepamypi 3a cuMmnmomamu Ha OesiKux poc/uHax-iHoukamopax.

KniouyoBi cnoBa: eipyc, suseneHHs, imyHoghepmeHmHuli aHani3, pociauHu-iHOukamopu.

ABTOpM 3asBNSIIOTb NPO BiACYTHICTb KOHpNiKkTY iHTepeciB. CnoHcopu He Bpanu yyacTti B po3pobneHHi JocnimxeHHs; y 36opi, aHanisi
4u iHTepnpeTaLii AaHKX; y HanUcaHHi pykonucy; B pilleHHi npo ny6nikauijto pesynbTaTis.
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