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Uplatnenie vysledkov projektu

Rychla a spolahlivd molekularna detekcia vyznamnych virusov plodovej zeleniny (PVY,
BYMV, CMV, BPEV-1, PCV2...) ako sucast kontroly patogénov a planovanie efektivnejSich
stratégii ochrany plodin vo i virusovej infekcii.

Epidemiologické poznatky (molekularna variabilita, hostitelsky okruh, geografické
rozsirenie... ) vyuzitelné pri hodnoteni rizik virusovych patogénov rastlin (pest risk
assessment).

Obohatenie zbierky molekularne a biologicky charakterizovanych virusovych izolatov
(Eurdpsky virusovy archiv).
Formular ZK, strana 2/4



Experimentalne zhodnotenie odrodovej citlivosti kolekcie slovenskych genotypov uhoriek
voci infekcii virusom Zltej mozaiky cukety (ZYMV).

Zavedenie vysoko ucinnej metddy introdukcie infekénych klonov PPV prostrednictvom
Agrobacterium tumefaciens do rastlin, vratane drevitych hostitefov (Prunus domestica).

Vyuzitie infek&ného potyvirusového (PPV) klonu na heterolognu expresiu cudzorodych
polypeptidov v rastlinach (pre kazdy pripad potrebna Specificka optimalizacia)

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Aplikaciou sekvenacie novej generacie (NGS) sme dokazali, Ze virom analyzovanych plodin
je 8irSia komplexnej$i, nez sa pdvodne predpokladalo. Celogendmova charakterizacia
viacerych potyvirusov (PVY, PPV, ZYMV, WMV, BYMV) odhalila ich vysoku variabilitu a
existenciu divergentnych a rekombinantnych foriem unikajucich rutinnej diagnostike. V
zmieSanych infekciach sme spolu s potyvirusmi identifikovali aj patogény z inych virusovych
rodov (carlavirus, luteovirus, cucumovirus, endornavirus ...), pri€om viaceré z nich boli na
Slovensku zachytené po prvykrat alebo patria k takzvanym vynarajucim sa (emerging)
patogénom. Na priklade PVY sme ukazali, Ze bioinformaticku analyzu NGS dat komplikuje
aj heterogenita virusovych populécii v rastline na vnutrodruhovej urovni (koinfekcia rastliny
pribuznymi rekombinantnymi kmenmitoho istého virusu). Ziskané molekularne data boli
pouzité na optimalizaciu RT-PCR detekcie virusov a nasledné epidemiologické Studie v
intenzivne pestovanych rastlinach alebo v agroekologickom rozhrani. Pripraveny infekény
potyvirusovy (PPV) klon bol uspeSne vyuzity na heterolégnu expresiu viacerych
cudzorodych polypeptidov v rastlinach (vratane antigénov virusu chripky typu A alebo
SARS-CoV-2). Na transkriptomickej a proteomickej urovni sme porovnali vplyv virusovej
infekcie pri dvoch odrodach uhorky s odliSnou reakciou voci virusu mozaiky uhorky (CMV).
Hlavné rozdiely v konstitutivnej transkrip&nej aktivite spocCivali v zmenach expresie génov
zodpovednych za metylaciu, fosforylaciu, organizaciu bunkovej steny a metabolizmus
uhlfohydratov (prevliadajuce pri odolnej odrode), alebo kondenzacii chromozdémov a
biosyntéze glukanov pri citlivej odrode). Porovnanie protedmov potvrdilo, Ze rezistentné
rastliny mali poCetnejSie zastupenie stresovych a obrannych proteinov. Zistena a
predpovedana ucast génov v réznych fenotypoch méze byt po potvrdeni biologickymi
experimentmi pouzita v Slachtitelskych programoch zameranych na ziskanie plodin
rezistentnych voci virusom.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

By applying next-generation sequencing (NGS), we proved that the virome of the analyzed
crops is wider and more complex than originally thought. Genome-wide characterization of
several potyviruses (PVY, PPV, ZYMV, WMV, BYMV) revealed their high variability and the
existence of divergent and recombinant forms escaping routine diagnosis. In mixed
infections, along with potyviruses, we also identified pathogens from other virus genera
(carlavirus, luteovirus, cucumovirus, endornavirus...), while several of them were detected in
Slovakia for the first time or belong to the so-called emerging pathogens. Using the example
of PVY, we showed that the bioinformatic analysis of NGS data is also complicated by the
heterogeneity of virus populations in the plant at the intraspecies level (co-infection of the
plant with related recombinant strains of the same virus). The obtained molecular data were
used to optimize RT-PCR detection of viruses and subsequent epidemiological studies in
intensively cultivated plants or in the agroecological interface. The prepared infectious
potyvirus (PPV) clone was successfully used for the heterologous expression of several
foreign polypeptides in plants (including antigens of influenza A virus or SARS-CoV-2). At
the transcriptomic and proteomic level, we compared the effect of virus infection in two
cucumber cultivars with different response to cucumber mosaic virus (CMV). The main
differences in constitutive transcriptional activity consisted in changes in the expression of
genes responsible for methylation, phosphorylation, cell wall organization and carbohydrate
metabolism (predominant in the resistant variety), or chromosome condensation and glucan
biosynthesis in the sensitive variety). Comparison of proteomes confirmed that resistant
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plants had a higher representation of stress and defense proteins. The detected and
predicted involvement of genes in different phenotypes can be used in breeding programs
aimed at obtaining virus-resistant crops after being confirmed by biological experiments.
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