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Suhrn vysledkov rie§enia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:

Cielom projektu bolo prispiet k hlbSiemu porozumeniu molekuldrnych mechanizmov regulécie
mnohondasobnej rezistencie voc¢i antifungalnym latkam u kvasiniek. Doraz sa kladol na analyzu vztahov medzi
Struktirou a funkciou transkripénych reguldtorov mnohondsobnej rezistencie, ktorych funkcia je esencialna
pre rozvinutie tohto obranného mechanizmu bunky. V priebehu rieSenia projektu sa vypracoval prehl'ad
o transkripénych faktoroch kvasiniek Saccharomyces cerevisiae, ktoré maju vztah k rezistencii voci
antifunalnym latkam. Na zéklade komparativnej analyzy genémov sa porovnal regulacny potencial siedmych
druhov kvasiniek a poukazalo sa na rozdiely v bunkovej vybave transkripénych faktorov medzi jednotlivymi
druhmi. Podal sa tiez prehl'ad o taxonomickych, fyziologickych, biochemickych a genetickych vlastnostiach
patogénnej kvasinky Candida glabrata, ktoré je evolucne pribuzna kvasinkam S. cerevisiae. Zistilo sa, ze za
rezistenciu voc¢i flukonazolu u klinickych izolatov Candida albicans st zodpovedné viaceré molekuldrne
mechanizmy, ktoré zahriiovali eflux lieCiv z buniek a zmeny tak v Struktire ako aj v bunkovom obsahu
demetylazy 14-alfa-lanosterolu. Skriningom kniZnice syntetickych latok sa identifikovala zlu¢enina CTBT,
ktora v dosledku interferencie s homeostdzou sterolov scitlivovala bunky roznych druhov kvasiniek na
cykloheximid a azolové antimykotika. Izolovali sa a molekularne charakterizovali dve mutantné alely génu
PDR3, ktoré¢ Specifikovali nefunkény transkripény faktor Pdr3p a ktoré ako multikopiové supresory boli
schopné scilivovat’ bunky kvasiniek na antifungalne latky. Transpozonovou mutagenézou genému kvasiniek
sa identifikovali gény RPD3 a ROM2, ktoré po preruSeni spoOsobili zvySenie citlivosti kvasiniek na
antifungalne latky v dosledku interferencie s normalnou expresiou génu PDRJ, ktory koduje efluxny systém
buniek pre lieciva. Ziskané poznatky st vyuzitené pri optimalizacii spésobov boja proti multirezistentnym
fungalnym patogénom cloveka a inych druhov. Prispeli tieZ k skvalitneniu magisterského a doktorandského
Studia na naSej univerzite a umoznili d’alSie zvySovanie kvalifikacie spoluriesSitel'ov projektu.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The project was aimed at a better understanding of molecular mechanisms of multidrug resistance regulation
in yeast. The attention has been paid to the study of relationships between the structure and function of
transcriptional regulators involved in the control of multidrug resistance whose function is essential for the
development of this defense cellular mechanism. During the studies a review about Saccharomyces cerevisiae
transcription factors having relation to multidrug resistance in yeast has been elaborated. Using comparative
genome analyses the regulatory capabilities of seven yeast species were summarized and differences in
transcription factor inventory among species were stressed. The basic taxonomic, morphological,
physiological and genetic information about the pathogenic yeast Candida glabrata that is evolutionarily very
closely related to baker’s yeast were also described. It was found that fluconazole resistance in clinical isolates
of Candida albicans resulted from combination of several molecular mechanisms involving drug efflux and
alterations in the structure or cellular amount of 14-alfa-lanosterol demethylase. From the library of synthetic
substances one compound named CTBT has been identified that was able to sensitize drug-resistant and drug
sensitive yeast cells to antifungals due to interference with cellular sterol homeostasis. Two mutant alleles of
the PDR3 gene have been isolated and characterized at molecular level. They specified the loss-of-function
forms of Pdr3p transcriptional activator and acted as multicopy suppressors of drug resistance. Genome-wide
transposon mutagenesis has led to identification of the RPD3 and ROM?2 genes that after disruption enhanced
the sensitivity of yeast cells to antifungals due to interference with expression of the PDR5 gene specifying
drug efflux transporter in yeast cells. These results may be used at development of more efficient tools to
combat drug resistant fungal pathogens of human and other species. They also improved the graduate and
postgraduate studies at our University and allowed to increase the qualification of fellow workers.
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