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Nazov pracoviska, na ktorom bol projekt rieSeny
1. Ustav biochémie a genetiky Zivogichov SAV
2.

3
4.
5

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

1. Yeast Genetics and Molecular Biology Group, Karl-Franzens-Universitat Graz, Rakusko
2.

3.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1.
2.
3.

NajvyznamnejSie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. Balazova M., Gria¢ P. (2010) Identification of phosphatidylglycerol specific phospholipase
C in yeast Saccharomyces cerevisiae. XXIl. Biochemicky zjazd, Martin 8.-12. 9. 2010, p. 36,
plenarna prednaska

2. Baldzova M., Pokorna L., Gria¢ P. (2013) Phosphatidylglycerol specific phospholipase C in
the yeast Saccharomyces cerevisiae. 11th Yeast Lipid Conference, Halifax 29.-31. 5. 2013,
Nova Scotia, Canada, poster

3. Balazova M., Pokorna L., Gria€ P. (2013) Regulation of mitochondrial phosphatidylglycerol
specific phospholipase C in the yeast Saccharomyces cereviasiae. 30th ISSY, Cell Surface
and Organelles in Yeasts, Stara Lesna 18.-22. 6. 2013, Slovakia, p. 17, prednaska



4. Balazova M. (2013) Vplyv aniénovych fosfolipidov na funkciu mitochondrii v kvasinke
Saccharomyces cerevisiae. Drobnicov memorial VII. ro¢nik, Bojna 16.-18. 9. 2013,
Slovensko, p. 38-39, prednaska

5.

Uplatnenie vysledkov projektu

Projekt LPP—0291-09 bol projektom zakladného vyskumu, zamerany na skumanie
biosyntetickej drahy veducej k tvorbe mitochondrialneho fosfolipidu kardiolipinu u modelového
jednobunkového eukaryotického organizmu kvasinky Saccharomyces cerevisiae.

V strednodobom ¢asovom horizonte sa vysledky projektu mézu uplatnit’ pri porozumeni tlohy
lipidov pri vzniku niektorych mitochondrialne determinovanych ochoreni, napr. niektorych
kardiopatii alebo myopatii.

CHARAKTERISTIKA VYSLEDKOV

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

Ciefom projektu bolo prispiet k poznaniu, akym spésobom eukaryotické organizmy udrziavaju
optimalne zloZenie aniénovych fosfolipidov, fosfatidylglycerolu (PG) a kardiolipinu (CL)

v mitochondrialnych (mt) membranach. Konkrétnym vedeckym cielom bolo identifikovat’ ulohu
Pgc1p degradaénej drahy v kvasinkovej bunke so zameranim sa na jej ulohu v
mitochondridlnom metabolizme a pri premene energie. Zistili sme, Ze postdoktorandkou
objavena PG 3Specificka fosfolipaza C, Pgc1p, reguluje obsah PG jeho riadenou degradaciou
na G-3-P a DAG. Sluzi na udrziavanie optimalneho mnozstva PG v membranach
mitochondrii. Ukazali sme, ze zvySené mnozstvo PG v mt membranach spdsobuje defekty
oxidativnej fosforylacie. Za zvySenu akumulaciu PG u pgc1 dele€ného mutanta s naruSenou
schopnostou degradovat PG v su zodpovedné inaktivacia degradacnej drahy PG chybanim
Specifickej fosfolipazy C spolu so zvySenou syntézou PG za nepritomnosti inozitolu.
Zaujimavym a pre dal3iu pracu podnetnym je pozorovanie, Ze nadexpresia Pgc1p nedokaze
zabezpecdit degradaciu PG, ktory sluzi ako nahrada CL v pripade neschopnosti kvasiniek
syntetizovat CL z PG pomocou kardiolipin syntazy. Tento ,nedegradovatelny” PG je
pravdepodobne asociovany s mt proteinmi a tym nedostupny pre pdsobenie Pgclp. Okrem
vedeckych cielov projektu sa podarilo naplnit’ dalSi vyznamny ciel - umoznit' Start prace
mladej talentovanej postdoktorandke. LPP projekt bude mat pokracovanie ako VEGA projekt
(2/0168/14) s nazvom ,Stadium mitochondrialnych lipidov v kvasinkach S. cerevisiae a S.
pombe®, s dr. Balazovou ako zodpovednou rieSitelkou. Na projekt nadvazuje aj dalSia PhD
praca a jeho pomocou boli uskutocnené viaceré edukacné a popularizacné aktivity.

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

The goal of the project was to understand how eukaryotic organisms maintain the optimal
anionic lipid, phosphatidylglycerol (PG) and cardiolipin (CL), composition of the mitochondrial
(mt) membranes. The specific scientific objective of the project was to identify the role of the
Pgcl degradation pathway in relation to mt metabolism and transformation of energy. We
have found that PG specific phospholipase C, Pgclp, described for the first time by
postdoctoral fellow supported by the project, regulates the amount of PG in the mitochondria
by regulated degradation of PG to G-3-P and DAG. It serves to maintain the optimal amount
of PG in mt membranes. We have further shown that the increased amount of PG in mt
membranes caused defects of the oxidative phosphorylation. Inactivation of the Pgclp
degradation pathway together with the increased PG synthesis in media without inositol are
together responsible for increased accumulation of PG in mitochondria. Our observation that
overexpression of Pgclp can not provide for degradation of PG which serves as

a replacement for CL in yeast strains defective in the synthesis of CL is both interesting and
stimulating. This "undegradable” PG is most likely associated with mt proteins and thus
unavailable for Pgclp mediated degradation. In addition, we fulfilled another important goal of
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the project, to allow scientific start for a young talented postdoc. The LPP project will continue
as a VEGA project (2/0168/14) entitled "The study of mitochondrial lipids in the yeasts S.
cerevisiae and S. pombe" under dr. Balazova as a principal investigator. One PhD project
also follows this LPP project. In addition, several educational and popularization activities
were possible thanks to support from this LPP grant.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
RNDr. Peter Gria¢, CSc. RNDr. Ivan Hapala, CSc.

V Ivanke pri Dunaji 25.10.2013 V lvanke pri Dunaji 28.10.2013

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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