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Uplatnenie vysledkov projektu

V pripade, ze vysledky projektu povedu ku konstrukcii kvasinkového kmena s vyraznou
akumulaciou skvalénu by sa vysledky projektu by sa mohli uplatnt’ v priemyselnych
biotechnologiach

CHARAKTERISTIKA VYSLEDKOV

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

V projekte sme skumali moznosti kvasiniek ako producenta biotechnologicky cennych
lipidickych latok skvalénu a glykozylovanych sterolov. Oba druhy lipidov nachadzaju
uplatnenie v potravinarstve, kozmetike, farmakolégii a medicine. Skvalén je v bunkach
kvasiniek syntetizovany ako prekurzor ergosterolu v endoplazmatickom retikule a je
uskladiiovany v tzv. lipidovych partikuliach. Sledovali sme jeho akumulaciu za podmienok
zvysenej produkcie (nadexpresia HMG-CoA reduktazy) resp. znizeného metabolizmu
skvalénu v post-skvalénovej drahe (anaerobidza, hem deficiencia, znizena aktivita enzymu
skvalén epoxidazy u€inkom inhibitora terbinafinu resp. u€inkom mutaci v géne ERG1).
Najvy$Siu akumudciu skvalénu v bunkach kvasiniek sme pozorovali v'bunkach nesucich
mutaciu v ERG1 géne resp. pri inhibicii Erg1p terbinafinom. Sledovali sme tiez tlohu
lipidovych partikul ako skladového kompartmentu pri akumulacii skvalénu v kvasinkach.
Kvasinky su schopné adaptovat’ sa do urcitej miery na zvySeny obsah skvalénu aj

v nepritomnosti lipidovych partikul. V takych podmienkach sa skvalén nachadza distribuovany
v intracelularnych membranach. Pri zvySenej akumulacii skvalénu (napr. pri opracovani
terbinafinom) kapacita membran na absorbovanie skvalénu nedostacuje, Co sa prejavuje
poruchami v raste. Sledovali sme tiez obsah glykozylovanych sterolov v kvasinke Pichia
pastoris v réznych kultivaénych podmienkach. ZvySeny obsah glykozylovanych sterolov bol
pozorovany pri raste na galaktéze a fruktdéze a v stresovych podmienkach (zvyseny NaCl,
Cu2+ iény, peroxid vodika). Vysledky projektu naznacuju vysoky potencial kvasniek ako
mikrobialneho producenta skvalénu a glykozylovanych sterolov.

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

In the project we have analysed the potential of yeast as producers of biotechnologically
valuable lipid compounds squalene and glycosylated sterols. Both lipid species are
successfully applied in food industry, cosmetic industry, pharmacology and medicine. Squalen
is ergosterol precursor synthesized in yeast cells in the endoplasmic reticulum and is stored
typically in so-called lipid particles. We have studied the accumulation of squalene under
conditions of increased squalene production (overexpression of HMG-CoA reductase) or
reduced squalene metabolism in the post-squalene pathway (anaerobiosis, heme deficiencia,
inhibition of squalene epoxidase by specific inhibitor terbinafin or by mutations in the ERG1
gene. The highest accumulation of squalene was observed in yeast cells bearing a mutation
in the ERG1 gene or in cells treated with terbinafin. We have studied also the role of lipidic
particles as a storage compartment for squalene. Yeast cells are able to adapt partially to
increased levels of squalene also in the absence of lipid particle. Under those conditions,
squalene is found distributed in the intracellular membranes. Increased squalene level, e.g. in
lipid particle-less cells treated with terbinafin, squalene cannot exceed a certain threshold
level. The "storage" capacity of cell membranes is limited and the high levels of squalene
result in cell growth arrest. We have further studied also glycosylated sterol levels in the yeast
Pichia pastoris under various growth conditions. Increased levels of squalene have been
observed during growth on galactose and fructose and under stress conditions (high salt,
Cu2+, hydrogen peroxide). The results of this project indicate a high potential of yeast as

a microbial producer of squalene and of glycosylated sterols.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.
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