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Charakteristika vysledkov

| Evidenéné &islo:  APVT-51-029504 |

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

Rieseny grant sa zaoberal vyuzitim kvasinky S. cerevisiae pri $tidiu molekularnych mechanizmov lipidovej homeostazy
u eukaryotickych buniek. Nosnou ¢ast'ou bolo $tadium prijmu sterolu do buniek prostrednictvom ABC transportérov
a nasledne jeho intracelularnej distribucie a utilizacie. NaSe vysledky ukazuju, Ze potencialne importéry sterolu, Auslp
a Pdrll, st esencidlne uz v prvej etape prijmu sterolu - pri vstupe sterolu do plazmatickej membrany. Doteraz
publikované prace uvadzali, Ze tento proces je spontanny a Ausl a Pdrl1 su potrebné na d’alSiu internalizaciu sterolu.
V podmienkach prijmu sterolu sme pozorovali vysoku afinitu ergosterolu k zatial' neidentifikovanym komponentom
bunkovej steny. Bunkova stena tak pravdepodobne sprostredkovava externé steroly proteinom plazmatickej membrany,
Ausl aPdrll. Podobna interakcia substratu s proteinmi v medzimembranovom priestore bola pozorovana aj pri
utilizacii nutrientov u baktérii. U zivocichov je zasa export cholesterolu ABC proteinmi zavisly na lipoproteinoch. Zda
sa teda, Ze interakcia ABC transportérov s extracelularnymi komponentmi méze byt vSeobecny jav. Podla naSich
pdvodnych predstav sa na d’alSom osude prijatého externého sterolu mal podiel’at’ aj kvasinkovy protein Ncrl, homolog
I'udského esencialneho proteinu NPCI. Stidium lokalizacie Ncrl dokazalo jeho pritomnost vo sférickych $truktirach
asociovanych s vakuolami. Poruchy v distribucii lipidov, pozorované pri 'udskom ochoreni Niemann Pick typu C pri
poruche funkcie NPC1, sa ndm nepodarilo u ncr/ mutanta identifikovat. V dalSej Casti sme zistili, Ze pri inhibicii
syntézy mastnych kyselin ceruleninom, kvasinky nie st schopné syntetizovat' triglyceridy z externych mastnych
kyselin. Podobny u¢inok ceruleninu bol pozorovany na mySiach chovanych na diéte s vysokym tukom. Kontrolné
mechanizmy lipidového zloZzenia eukaryotickych membran sme chceli sledovat’ prostrednictvom Sfhl proteinu.
Metodika tejto cCasti projektu bola zamerana na hl'adanie syntetickych letalov v kombindcii s mutantom v géne
kédujucom Sfhl protein. Overenie vsetkych pozitivnych kandidatoch vsak ukazalo, ze sa jednalo o faloSne pozitivne
mutacie. VSeobecne mozeme povedat, ze kvasinky moézu byt vhodnym modelom pre §tidium niektorych aspektov
biogenézy lipidov v eukaryotickych bunkach.




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

The overall aim of the project was to study the mechanisms that control lipid homeostasis in eukaryotic cells. We
studied selected evolutionary conserved processes connected to intracellular lipid transport in the model organism yeast
Saccharomyces cerevisiae with stress put on sterol uptake and its distribution. We showed that potential sterol
importers, encoded by AUSI and PDRI1I are essential in the initial steps of sterol uptake. Our results showed that
incorporation of sterol molecule into the plasma membrane is not spontancous as suggested by others but requires
assistance of Ausl and Pdrll. In addition, cell wall play specific role in this process. We observed high affinity of
ergosterol, yeast natural sterol, to anaerobic cell wall in contrast to very low binding of animal cholesterol to yeast cell
wall. Our results suggest that cell wall feed sterol from the media to the plasma membrane proteins, Ausl and Pdrl1,
which afterwards transport sterol molecule across the plasma membrane. One of the aims of the project was to
investigate distribution of sterol once it is internalized. Indications from animals suggest that Ncrl, a homolog of the
animal Npcl might be involved in this process. Using fluorescence microscopy we localized Ncrl-GFP fusion protein
into spherical bodies associated with vacuoles. However, we were unable to identify any phenotype associated with
ncrl mutant, observed in the Nieman Pick type C disease with non functional Npcl. Investigate metabolism of storage
lipids, steryl esters (SE) and triacylglycerol (TAG) was one of the minor goals of the project. Within this part of the
project we showed that TAG synthesis from external fatty acids is inhibited in cells treated with cerulenin. Similar
effect of cerulenin was observed when mice were fed on high fat diet. With the use of sfz/ mutant we planed to
investigate the lipid homeostasis of eukaryotic membranes. Search for synthetic lethality to sfhl revealed eight possible
candidates which later turned to be false positives. Our results showed that yeast can be a model organism to study at
least some aspects of lipid metabolism in eukaryotic cells.

Podpis riesitel’a:




