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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vyuzitie vysledkov projektu je v oblasti biotechnologickej alternativy produkcie bioaktivnych
latok a novych farmakoterapeutickych postupov pre farmaceuticky priemysel a klinicka prax.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Projekt bol zamerany na Stiudium genetickych aspektov produkcie bioaktivnych latok v Hypericum perforatum L. a d’alSich
zastupcov rodu Hypericum s ciePom prispiet’ k objasneniu funkcie jediného znimeho génu s predpokladanou ucast'ou
v biosyntéze hypericinu, ale aj k znalostiam o dedi¢nosti d’alSich znakov a vlastnosti a navrhniut’ moZnosti dlhodobého
uchovavania genotypov s poZadovanymi vlastnostami bez rizika genetickych zmien a zniZenia biosyntetického potenciilu.
K pozitivhym vysledkom projektu prispela genealogicka analyza potomstiev somaklonov, ktora pomohla objasnit’ dedi¢nost’
hlavnych reprodukénych mechanizmov aich vzt'ah k ploidii. Stidium expresie génu hyp-1 ukazalo, Ze jeho funkcia
v biosyntéze hypericinu, pokial’ takito funkciu ma, sa evidentne liSi od predpokladu publikovaného v roku 2003.
Kryobiologické Stadium potvrdilo geneticku stabilitu a biosynteticky potencial kryokonzervovanych explantatov. Druhou
oblast'ou vyskumu, ktora tvori ,interface® medzi Stidiom bioaktivnych latok v prirodnom(ych) zdroji(och) a potencialnym
vyuZitim tychto latok v protinadorovej terapii, bol screening hypericinu na jeho mutagénnu/antimutagénnu aktivitu na
prokaryotickych a eukaryotickych modeloch, ktory mutagénny ucinok nepotvrdil, ¢o predstavuje pozitivny vysledok pre
jeho d’alSie uplatnenie. V nadviznosti na uvedené vysledky bolo ciel’om projektu zhodnotit’ vyuZzitie predinkubacie buniek
roznymi ihnibitormi LOX, COX a cytochrém P450 drahy s naslednou subletalnou koncentraciou aktivovaného hypericinu
na nadorovu bunkovi liniu HT-29. Predinkubacia buniek s inhibitorom 5-LOX drahy, ako aj 5, 12-LOX a 12-LOX drahy
v kombinacii s fotodynamickou terapiou (PDT) davkovo zavislym spésobom ovplyvnila preZivanie nadorovych buniek.
Predinkubacia buniek s neSpecifickymi inhibitormi COX drahy posilnila fotocytotoxicky vplyv hypericinu, aj ked’
s najvacSou pravdepodobnost'ou si uvedené efekty nezavislé na COX. NaSe vysledky naznacuju, Ze tento experimentalny
model PDT s inhibitorom LOX drahy (MK-886) moZe byt vyuzity v klinickej praxi ako terapeuticky postup navodzujuici
inhibiciu proliferacie buniek a tym aj progresiu nadorového rastu.

Vsetky ciele projektu boli splnené v sulade s harmonogramom riesenia aktualizovanym pre jednotlivé roky.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

roject was aimed at the study of genetic aspects of production of bioactive substances in Hypericum perforatum L. and
ther representatives of the genus Hypericum in order to contribute to understanding of the function of the only known
ene with proposed function in hypericin biosynthesis as well as to recent knowledge on inheritance of other traits and to
esign possibilities of long-term storage of desirable genotypes without risk of genetic changes and lowering of
iosynthetic potential. Genealogical analysis of somaclones and their progenies contributed to clearing up inheritance of
ajor reproduction pathways and their association with ploidy. Study of expression of the iyp-I gene showed that its role
in hypericin biosynthesis, if any, is different from that originally suggested in 2003. Kryobiological study proved genetic
tability and biosynthetic potential of cryopreserved meristems. The second field forms an interface between study of
ioactive substances in their natural sources and their potential use in anti-cancer therapy. It comprises screening of
utagenic/antimutagenic activity of hypericin on selected prokaryotic and eukaryotic models. No mutagenic activity of
ypericin was found what represent positive results for its potential use. Therefore, the final objective of this project was to
valuate the effectiveness of pre-treatment of cells with various inhibitors of lipoxygenase, cyclooxygenase and cytochrome
450-monooxygenase pathways followed by hypericin-mediated photodynamic therapy (PDT). Pre-treatment of human
olon cancer cells HT-29 prior to PDT with 5-lipoxygenase inhibitor, as well as 5, 12-lipoxygenase and 12-lipoxygenase
inhibitors respectively, resulted in significant and dose-dependent effects on cell survival. Pre-treatment with nonspecific
OX inhibitors promoted hypericin-mediated PDT, but these effects were probably COX-independent. In contrast,
pplication of specific inhibitors of COX-1 and COX-2 respectively, attenuated PDT. These results indicate that combined
treatment involving PDT and LOX inhibitor MK-886 may improve the therapeutic effectiveness of PDT.

All goals stated in project proposal have been fulfilled in accordance with the updated plan for each year.
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