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

Projekt mal charakter zakladného vyskumu, aktualne z neho nevyplynuli praktické aplikacie.

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhrnujice
vysledky projektu — uved'te aj publikacie prijaté do tlace

Pocas rieSenia projektu bolo spolu publikovanych 15 prac v zahrani¢nych peer-review
Casopisoch indexovanych v databazach WoS/Scopus, ktorych vysledky suviseli so
stanovenymi cielmi. Pre uCely zavere€nej karty je vybranych tychto pat’ prac:

1. Tomaska, L., Cesare, AJ., AlTurki, T.M., Griffith, J.D. (2020). Twenty years of t-loops: a
case study for the importance of collaboration in molecular biology. DNA Repair 94: 102901;
https://doi.org/10.1016/j.dnarep.2020.102901

Komplexny prehfad problematiky nukleoproteinovej Struktury koncov chromozémov.

2. Cervenak, F. Sepsiova, R., Nosek, J., Tomaska, L. (2021). Step by step evolution of
yeast telomeres. Genome Biology & Evolution 13(2): evaa268;
https://doi.org/10.1093/gbe/evaa268

Analyza heterogeneity telomerickych repeticii jadrovych chromozdmov askomycétnych
kvasiniek obsahujuca hypotézy spdsoboch ich ko-evolucie s ostatnymi komponentami
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telomér.

3. Frankovsky, J., Keresztesova, B., Bellova, J., B., Kunova, N., Canigové, N., Hanakova,
K., Bauer, J.A., OndroviCova, G., Lukadova, V., Sivakova, B., Zdrahal, Z., Pevala, V.,
Prochazkova, K., Nosek, J., Barath, P., Kutejova, E., Tomaska, L. (2021). The yeast
mitochondrial succinylome: Implications for regulation of mitochondrial nucleoids. Journal of
Biological Chemistry 297(4): 101155; https://doi.org/10.1016/j.jbc.2021.101155

Proteomicka analyza sukcinylacie mitochondrialnych proteinov kvasiniek s detailnym
Studium efektu tejto post-translacnej modifikacie na DNA-vazobné charakteristiky proteinu
Abf2 zodpovedného za zbalovanie mitochondridlneho genému.

4. Brzacova, Z., Petkova, M., VeljaCikova, K., Zajickova, T., Tomaska, L. (2021).
Reconstruction of human genome evolution in yeast: An educational primer for use with
“systematic humanization of the yeast cytoskeleton discerns functionally replaceable from
divergent human genes®. Genetics 219(2): iyab118; https://doi.org/10.1093/genetics/iyab118
Praca popisujuca "humanizaciu" kvasiniek ako experimentalnu stratégiu pre Studium
ludskych proteinovych komplexov s implikaciami pre detailné porozumenie ludskych
patoldgii.

5. Petrik, T., Brzacova, Z., SepSiova, R., VeljaCikova, K., Tomaska, L. (2024). Pros and cons
of auxin-inducible degron as a tool for regulated depletion of telomeric proteins from
Saccharomyces cerevisiae. Yeast, prijaté do tlaCe; https://doi.org/10.1002/yea.3971
Systematicka analyza vyuzitia auxinového degronového systému pre Studium mechanizmov
udrziavania telomér u kvasiniek.

Medzi vyznamné vystupy projektu patri aj niekolko pozvanych prednasok na zahrani¢nych a
domacich medzinarodnych konferenciach:

Tomaska et al. (2022). A runaway evolution of telomeres in ascomycetous yeasts. 1st Polish
Yeast Conference, Rzeszéw, Poland, June 22-24, 2022, Abstract Book p. 100.

Tomaska et al.(2022). The yeast mitochondrial succinylome: Implications for regulation of
mitochondrial nucleoids. Yeast genetics Meeting, August 17-21, 2022, University of
California, Los Angeles, Abstract Book, p. 70.

SepSiova et al. (2023). Poly-ADP-ribosylation: a novel post-translational modification in
yeast Yarrowia lipolytica. 47th Annual Conference on Yeasts. Smolenice, May 16-19, 2023,
Abstract Book p. 53.

Tomaska et al. (2023). Inventory of yeast mitochondrial post-translational modifications:
Twenty thousand and counting. 47th Annual Conference on Yeasts. Smolenice, May 16-19,
2023, Abstract Book p. 46.

Cervenak et al. (2024). Co-evolution of telomeric repeats and telomere-binding proteins in
yeasts. 48th Annual Conference on Yeasts. Smolenice, May 14-17, 2024, Abstract Book p.
48.

Petrik et al. (2024). Pros and cons of auxin-inducible degron as a tool in telomere research.
48th Annual Conference on Yeasts. Smolenice, May 14-17, 2024, Abstract Book p. 49.
SepSiova et al. (2024). Identification of the first poly (ADP-ribose) polymerase in yeasts and
its involvement in telomere maintenance. EMBO Workshop on Telomere function and
evolution in health and disease. May 6-11, 2024 Rome, ltaly, Abstract Book p. 43.
Tomaska, L. (2024). Runaway evolution of telomeres in yeasts. FIRC Institute of Molecular
Oncology, Milano, Taliansko, April 5, 2024 [pozvana prednaska, hostitel: Y. Doksani]

Uplatnenie vysledkov projektu

Vysledky projektu ilustruju vyznam vyuzitia biodiverzity askomycétnych hub pre ziskanie
komplexného pohladu na fenomény tykajuce sa eukaryotickej bunky. RieSenie projektu
umoznilo identifikovat’ molekularne nastroje udrziavania telomér a vlastnosti DNA-viazucich
proteinov, ktoré nie su pritomné u konvencnych modelovych organizmov. To ma nielen
heuristicky, ale potencialne aj technologicky vyznam. Napriklad, protein kvasinky Yarrowia
lipolytica Tay1 vykazujuci vysoku afinitu k telomerickej repeticii TTAGGG sa ukazal byt
nadejnym nastrojom pre obohacovanie telomerickych fragmentov z fudskych buniek. Dal$im
prikladom je identifikacia prvej poly-(ADP-rib6za) polymerazy (PARP) kvasiniek. Inhibitory
PARP su vyuzivané v chemoterapii niektorych ludskych onkologickych ochoreni, mézu sa
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stat’ kvasinky nastrojom na skrining novych typov anti-PARP lie€iv. V ramci projektu tiez boli
ziskané viaceré vysledky (vid' nizSie), ktoré predstavuju zaklad pre nové smery vyskumu v
nasom laboratériu. To je ilustrované aj tym, Ze vysledky projektu prispeli k Uspesnosti
Styroch novych ziadosti o grantovu podporu z agentur APVV a VEGA. Dvaja ¢lenovia
rieSitelského projektu tieZ Ziadaju o grantovu podporu v ramci vyzvy APVV pre mladych
vedeckych pracovnikov (VW MVP 2024). Okrem vedeckych vysledkov mal projekt i
edukacné prinosy, medziktoré patri: (1) sedem projektov dizertaCnych doktorandskych prac
rieSenych v jeho ramci, z ktorych Styri boli UspeSne obhajené; (2) takmer 25 obhajenych
diplomovych prac v Studijnych programoch genetika a biochémia; (3) prezentacia vysledkov
v ramci magisterskych kurzov vedenych rieSitefmi projektu; a (4) séria popularizacnych
aktivit v printovych, resp. audiovizualnych médiach.

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

V kontexte planovanych ciefov projektu sme (1) uskutoCnili systematicku analyzu
telomerickych repeticii jadrovych chromozémov kvasiniek a popisali mozné spbsoby ich ko-
evolucie s ostatnymi komponentami udrziavania telomér; (2) identifikovali prvu poly-(ADP-
ribéza) polymerazu u askomycétnych hab a identifikovali jej majoritné substraty, ako aj jej
ulohu v udrziavani telomér kvasinky Yarrowia lipolytica; (3) pripravili kolekciu mutantov
umoznujucich analyzu alternativnych mechanizmov udrZiavania telomér v bunkach
kvasiniek Yarrowia lipolytica bez funkCnej telomerazy; (4) identifikovali prvy protein (YIGbp2)
s potencialnou ulohou v stabilizacii jednovliaknového pre€nievania na 3' konci teloméry
kvasinky Yarrowia lipolytica; (5) uskuto€nili komparativhu biochemicku analyzu DNA-
vazobnych vlastnosti teloméru-viazucich proteinov kvasiniek; (6) rozpracovali
experimentalnu stratégiu pre reprogramovanie telomerazy kvasiniek a vyuzili ju na Stadium
evoluénych mechanizmov ko-evolucie telomerickych repeticii a teloméru-viazucich
proteinov; (7) systematicky analyzovali mozZnosti vyuzitia auxinového degrénového systému
pre Studium mechanizmov udrZiavania telomér u kvasiniek; (8) optimalizovali protokol
obohacovania telomerickych fragmentov prostrednictvom proteinu YITay1; (9) popisali
mitochondrialny sukcinyldom kvasinky Saccharomyces cerevisiae a odhalili moznu ulohu
sukcinylacie v regulacii urovne zbalovania mitochondrialnej DNA; (10) skompletizovali viac
ako 20 000 post-translacnych modifikacii mitochondrialnych proteinov kvasinky
Saccharomyces cerevisiae; (11) pripravili edukacny material vysvetlujuci vyznam tzv.
"humanizacie" kvasiniek pre biomedicinsky vyskum.

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

In the context of the planned objectives of the project we: (1) carried out a systematic
analysis of the telomeric repeat sequences of the nuclear chromosomes of yeast and
described the possible ways of their co-revolution with other components involved in
telomere maintenance; (2) identified the first poly-(ADP-ribose)-polymerase in
ascomycetous fungi and identified its major substrates as well as its role in maintaining
telomeres in Yarrowia lipolytica; (3) prepared a collection of mutants allowing analysis of
alternative mechanisms of telomere maintenance in Yarrowia lipolytica cells lacking
functional telomerase; (4) identified the first protein (YIGbp2) with a potential role in
stabilization of single-stranded 3' telomeric overhang of Yarrowia lipolytica; (5) performed a
comparative biochemical analysis of the DNA-binding properties of yeast telomere-binding
proteins; (6) elaborated the experimental strategy for the re-programming of the yeast
telomerase and used it to study the mechanisms of co-evolution of telomeric repeats and
telomere-binding proteins; (7) systematically analyzed the possibilities of using auxin degron
system for studying mechanisms of telomere maintenance in yeasts; (8) optimized the
enrichment protocol of pulldown of telomeric fragments using YITay1 protein; (9) described
mitochondrial succinylome of the yeast Saccharomyces cerevisiae and revealed a possible
role of succinylation in regulating the compaction of mitochondrial DNA; (10) catalogized
more than 20,000 post-translational modifications of mitochondrial proteins of the yeast
Saccharomyces cerevisiae; (11) prepared educational material explaining the meaning of
the so-called "humanization" of yeast for biomedical research.

Formular ZK, strana 3/3



