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Uplatnenie vysledkov projektu
V biotechnoldgii a fotodynamickej terapii a diagnostike nadorov.
CHARAKTERISTIKA VYSLEDKOV

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

V ramci rieSenia projektu sa dosiahli originalne vysledky v oblasti regulacie organogenézy
dosial nestudovanych zastupcov rodu Hypericum v podmienkach in vitro, stimulacie
sekundarneho metabolizmu pomocou biotickych a abiotickych elicitorov a optimalizacie
heterolognych transformaénych systémov na validaciu kandidatnych génov biosyntézy
profilujucich bioaktivnych latok z vybranych zastupcov rodu Hypericum. Tieto vysledky su
zakladom pre novu stratégiu vyskumu genetickej a epigenetickej regulacie ich biosyntézy.
Otestovali sme potencialny genotoxicky/antigenotoxicky ucinok fotoaktivovaného hypericinu a
jeho prekurzora emodinu. Potvrdili sme genotoxicky u€inok fotoaktivovaného hypericinu na
ludské lymfocyty. V pripade emodinu sme genotoxicky u€inok pozorovali nielen u
fotoaktivovaného, ale aj u nefotoaktivovaného emodinu. Amesov test odhalil mutagénny
ucinok emodinu pri vSetkych testovanych kmenoch. V pripade nefotoaktivovaného ani
fotoaktivovaného hypericinu sme nezaznamenali mutagénny ucinok.

Studium mechanizmov vzniku liekovych interakcii v nadorovych bunkach poukazalo na
negativny désledok kombinacie chemoterapeutik s hypericinom prostrednictvom modulacie
ABC transportnych proteinov. Vyskum protinadorovych u€inkov fotodynamickej terapie s
hypericinom rozSiril poznatky v danej oblasti na niekolkych drovniach. Bol objasneny
mechanizmus bunkovej smrti indukovanej svetlom aktivovanym hypericinom z hladiska
nekaspazovych molekul, redoxného stavu bunky a tiez ABC transportérov. Okrem toho bol
odhaleny protinadorovy ucinok kombinacii viacerych latok s fotoaktivnym hypericinom.

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

Original results in the field of regulation of organogenesis in vitro in some representatives of
the genus Hypericum, stimulation of secondary metabolism by biotic and abiotic elicitors and
optimisation of heterologous transformation systems for validation of candidate genes
involved in biosynthesis of profiling secondary metabolites in Hypericum spp. were achieved.
These results form basis fo new research strategy of genetic and epigenetic regulation of their
biosynthesis.

We tested potential genotoxic/antigenotoxic effects photoactivated hypericin and its precursor
emodin. Genotoxic effect of photoactivated hypericin on human lymphocytes was proved.
Genotoxic effect was confirmed also for both photoactivated and non-photoactivated emodin.
Ames test revealed mutagenic effect of emodin for all strains tested. Mutagenic effect was
observed neither for non-photoactivated nor photoactivated hypericin.

The study of mechanisms of drug interactions revealed the negative impact of combination of
chemotherapeutic drugs and hypericin mediated by modulation of ABC transporters. Our
research also contributes to better understanding of anticancer action of hypericin-mediated
photodynamic therapy. The role of caspase independent cell death, redox state and ABC
transporters in response of cancer cell to activated hypericin was clarified. Moreover, the
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anticancer activity of several drug combinations was revealed.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu

prof. RNDr. Peter Fedoroc¢ko, CSc. prof. MUDr. Ladislav Mirossay, DrSc.
V Kosiciach 11. 11. 2014 V KoSiciach 11. 11. 2014
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