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Uplatnenie vysledkov projektu

Projekt “Uloha medziorganelovych interakcii v lipidovej homeostaze” bol projektom
zakladného vyskumu a vaésina dosiahnutych vysledkov nema uplatnenie v kratkodobom
horizonte. Pocas rieSenia projektu sme ziskali viacereé prioritné vysledky, ktoré boli
publikované v 11 &lankoch v impaktovanych ¢asopisoch evidovanych vo WoS databazach.U
niektorych vysledkov vidime moZzZnost uplatnenia v nasledujucich oblastiach:

- V oblasti biotechnolégii by vysledky tykajuce sa produkcie kyseliny punikovej a skvalénu a
ich potencialnej lipotoxicisty mohli prispiet k zvySenej produkcii tychto komercne
zaujimavych lipidov v kvasinkach.

- Poznanie mechanizmov toxicity akumulovaného skvalénu by tieZ mohlo prispiet k
optimalizacii fungicidneho uc&inku terbinafinu ako antimykotika Sioko vyuzivaného v klinickej
praxi..

- Projekt mal tiez vyznamny edukacény dopad, ked v ramci jeho rieSenia bolo Skolenych 8
diplomantov a 9 dokotorandov.

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

RieSenie projektu bolo rozdelené do troch oblasti: (1) uloha fosfatidylinozitol (PI)
transferovych proteinov v homeostaze membranovych fosfolipidov; (2) uloha
medziorganelovych interakcii v homeostaze mitochondrialnych lipidov, a (3) interakcie
lipidovych partikul (LP) s endomembranami v homeostaze kvasinkovych sterolov. Vysledky
dosiahnuté v jednotlivych oblastiach ukazali esencialnu ulohu interorganelovych interakcii
vo v8etkych Studovanych procesoch:

(1) Pdr17p je €len rodiny Pl-transferovych proteinov, ktory sa ako su¢ast Psd2 komplexu
podiela na dekarboxylacii fosfatidylserinu (PS) na fosfatidyletanolamin (PE) v membranach
endozomov/Golgi. NaSe vysledky dokazuju, Ze Pdr17p nesluzi v tomto procese ako
prenasac lipidov, ale ako regulator interakcii jednotlivych proteinov PS-dekarboxylaéného
komplexu s membranami ER a endozémov.

(2) Pri 8tudiu homeostazy mitochondrialneho fosfatidylglycerolu (PG) v bunkach kvasiniek
sme sledovali ulohu PG-3pecifickej fosfolipazy Pgc1p v udrziavani hladiny a intracelularnej
distribucie PG. Zistili sme, Ze Pgc1p je prednostne lokalizovany v LP ako neaktivny protein
a tato interakcia s LP je délezita z hfadiska kontroly obsahu PG v kvasinkach.

(3) LP a membrany ER su funkéne prepojené v biosyntéze ergosterolu ako aj
prostrednictvom syntézy a skladovania sterol esterov (SE). V projekte sme dokazali, ze
primarnou funkciou uskladriovania SE a prekurzora ergosterolu skvalénu v LP je ochrana
pred ich potencidlnymi toxickymi u€inkami, ¢o sme potvrdili aj analyze prijmu externych
sterolov z média v hypoxickych podmienkach.

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

The implementation of the project included three topics: (1) the role of phosphatitylinositol
(PI) transfer proteins in the homeostasis of membrane phospholipids, (2) the role of
interorganelle interactions in the homeostasis of mitochondrial lipids, and (3) interactions of
lipid droplets (LD) with intracellular membranes in sterol homeostasis in yeast. Our results
confirmed the essential role of interorganelle interactions in all studied processes:

(1) Pdr17p is a member of the PI transfer protein family that is involved in the
decarboxylation of phosphatidylserine (PS) to phosphatidylethanolamine (PE) by the Psd2
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complex in endosomal/Golgi membranes. Our results have proved that Pdr17p is not
involved in this process as lipid transfer protein, but probably as a regulator of the
interactions of PS decarboxylation complex with ER and endosomal membranes.

(2) In the study of phosphatidylglycerol (PG) homeostasis in yeast we focused on the role of
PG-specific phospholipase Pgc1p in the control of the levels and intracellular distribution of
PG. We have found that Pgc1p is localized preferentially on lipid droplets (LD) as an inactive
protein and that this interaction with LD is important with respect to the control of PG content
in yeast cells.

(3) LD and ER are functionally linked by the biosynthesis of ergosterol as well as by the
process of forrmation and storage steryl esters (SE). In the project we proved that the
primary function of the storage of SE and of the ergosterol precursor squalene in LD is the
protection from their potential toxic effects. This conclusion was confirmed also in the
analysis of the uptake of external sterols under hypoxic conditions.
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