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Uplatnenie vysledkov projektu je v biomedicine a v biotechnoldgii.

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

Komplexna metabolomicka a transkriptomicka analyza prirodnych producentov
farmakodynamickych latok s protinadorovym ucinkom v rode Hypericum umoznila navrh
novej alternativnej biosyntetickej drahy fotoaktivneho hypericinu a identifikovala mnozinu
kandidatnych génov v biosyntéze hypericinu, hyperforinu a melatoninu. Tieto vysledky su
zakladom pre navrh perspektivnej biotechnologickej alternativy produkcie tychto latok.
Vyskum zamerany na objasnenie mechanizmov protinadorového potencialu hypericinu
odhalil zatial nepopisané vlastnosti jednak svetlom aktivovaného, ako aj neaktivovaného
hypericinu pésobiaceho samostatne, resp. s inymi prirodnymi latkami na viacerych
experimentalnych modeloch in vitro. Potvrdili sme antimetastatické ucinky hyperforinu a
svetlom aktivovaného hypericinu, a taktiez chemosenzitizujuci a imunostimulacny efekt
svetlom aktivovaného hypericinu a manumycinu A. Okrem toho sme zdokumentovali
vyznamnu ulohu proteinu BCRP v rezistencii nadorovych buniek na ucinok fotodynamicke;j
terapie s hypericinom. Analyza potencialneho genotoxického/antigenotoxického u€inku
nefotoaktivovaného, resp. fotoaktivovaného hypericinu, hyperforinu a manumycinu A
aplikovanych samostatne alebo v kombinacii poukazali na skutoCnost, Ze sledované
fytozlu€eniny nemali genotoxicky ucinok. NavySe hyperforin vykazoval antiklastogénny
ucinok voci benzo(a)pyrénu a cis-platine. Tento poznatok je vyznamny pre prakticku
aplikaciu v medicine, pretoze hyperforin méze eliminovat u€inok cytostatika cis-platiny v
pripade lieCby depresie onkologickych pacientov.

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

Complex metabolome and transcriptome analysis of natural sources of pharmacodynamics
anticancer compounds from the genus Hypericum led to design of new alternative
biosynthetic pathway of the photoactive pigment hypericin and enabled to identify set of
candidate genes in biosynthesis of hypericin, hyperforin and melatonin. These results form a
basis for design of perspective biotechnological alternative of these compounds. The
research aimed at determination of anticancer mechanisms of hypericin revealed an
unknown properties both, the light activated and non-activated hypericin alone and/or in
combination with other natural agents on several experimental in vitro models. We
confirmed the antimetastatic potential of hyperforin and light activated hypericin, and the
chemosensitising and immunostimulatory effect of light activated hypericin and manumycin
A. Besides, we documented an important role of BCRP protein in resistance of cancer cells
to hypericin-mediated photodynamic therapy. Experiments aimed at analysis of
genotoxic/antogenotoxic effect of non-photoactivated or photoactivated hypericin, hyperforin
and manumycin A applied alone or in combination showed that these phytocompounds do
not have phototoxic effect. Moreover, hyperforin showed anticlastogenic effect against
benzo(a)pyrene and cisplatin. This finding is very important for practical application in
medicine as hyperforin can eliminate the effect of cisplatin when used as antidepressant for
oncological patients.
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