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demonstrate pleiotropic effects of ionophores on cellular processes. PLoS One 11(10):
e0164175;

[IF(JCR)2018=2,776; JCR/SJR=Q2/Q1]
https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0164175&type=printable
2. Zeman, |., Nebohacova, M., Gérecova, G., Katonova, K., JanosSikova, E., Jakibkova, M.,

Formular ZK, strana 1/4



Centarova, |., Dunckova, I., Tomaska, L., Pryszcz, L., Gabaldon, T., Nosek, J. (2016).
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of telomerase RNAs in species of the Yarrowia clade provides insights into the co-evolution
of telomerase, telomeric repeats and telomere-binding proteins. Scientific Reports 9: 13365.
[IF(JCR)2018=4,011; JCR/SJR=Q1/Q1]
https://www.nature.com/articles/s41598-019-49628-6.pdf

Uplatnenie vysledkov projektu

Projekt mal charakter zakladného vyskumu. Zaviedli sme metdédu na obohatenie DNA
fragmentov nesucich telomerické repeticie vykazujuce podobnost k motivu 5'-TTAGGG-3'.
Metdda, ktoru nazyvame Tay1-pulldown je zaloZena na inkubacii zmesnej populacie
fragmentov DNA s rekombinantnym purifikovanym Tay1p a naslednou purifikaciou DNA-
proteinovych komplexov pomocou afinitnej chromatografie. Metédu bude mozné vyuZit v
kombinacii s technikami sekvenovania tretej generacie (TGS) na (1) stanovenie dizky
telomerickych oblasti v gendmoch s TTAGGG-podobnymi sekvenciami na koncoch
chromozémov pomocou metdd TGS; (2) stanovenie sekvencii individualnych koncov
chromozémov v gendémoch, kde je tato sekvencia tazko stanovitefna konvenénymi pristupmi
a (3) identifikaciu potencialnych vazbovych miest pre Tay1 v genéme Yarrowia lipolytica.
Dalsie vysledky ziskané v ramci projektu maju potencialne uplatnenie v biomedicine pri
dizajne terapeutik cielenych na mechanizmy udrzZiavania telomér, ktoré su zavislée, resp.
nezavislé od telomerazy. Projekt prispel k vychove mladych vedeckych pracovnikov; na jeho
rieSeni participovalo 7 doktorandov, z ktorych 6 uspesSne obhajilo svoje dizertacné prace.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

V sulade s deklarovanymi cielmi projekt prispel k rozSireniu poznatkov o vyzname nukleo-
proteinovych interakcii pri udrziavani stability gendmu nasledovnymi vysledkami: (1) prispeli
sme k identifikacii nového typu sekundarnej Struktury tvorenej sekvenciou derivovanou z
telomerickych repeticii kvasinky Saccharomyces cerevisiae; (2) zistili sme, ze
jednovlaknové oligonukleotidy odvodené z telomerickych repeticii S. cerevisiae vykazuju
réznu kinetiku skladania do sekundarnych Struktar a navrhli sme originalny model, ako tato
kinetika ovplyviuje pristupnost telomér telomeraze; (3) identifikovali sme novy, od
telomerazy-nezavisly spbsob replikacie telomér cicavcov zaloZeny na tvorbe telomerickej
slu¢ky a vyuZzili sme ho ako zaklad pre scenar evolucie telomér; (4) predikovali sme
sekundarnu Struktiru telomerazovej RNA u druhov kvasiniek z rodu Yarrowia a identifikovali
sme novy typ Strukturnych elementov, ktoré su dolezité pre aktivitu telomerazy in vivo; (5)
identifikovali sme gény, ktorych expresia sa meni v bunkach Y. lipolytica bez funkéne;j
telomerazy; (6) stanovili sme sekvenciu telomérovych repeticii, teloméru-viazucich proteinov
a telomerazy v celogendmovych sekvenciach viacerych druhov kvasiniek; (7) participovali
sme na charakterizacii proteinu Mgm101, ktory sa podiela na stabilizacii mitochondrialneho
aj jadrového genému S. cerevisiae a dokazali sme jeho ulohu pri udrziavani jadrovych
telomér; (8) na priklade biochemickych vlastnosti teloméru-viaZucich proteinov popisanych
v naSom laboratériu sme ilustrovali, ze evolucia v pripade vazby protein-ligand preferuje
kompromis medzi afinitou a flexibilitou, ¢o umozfuje dynamicky charakter DNA-
proteinovych komplexov.

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

The project contributed to our understanding of the roles of nucleo-protein interactions in
maintaining genome stability. Namely, we (1) participated on identification of a novel type of
secondary structure formed by an oligonucleotide derived from telomeric repeats of
Saccharomyces cerevisiae; (2) demonstrated that single-stranded telomeric
oligonucleotides of S. cerevisiae exhibit distinct kinetics of folding into secondary structures
and proposed a model how this property affects accessibility of telomeres to telomerase; (3)
identified a novel, telomerase-independent mechanism of replication of mammalian
telomeres based on the formation of telomeric loop and used it as a basis of an original
scenario of telomere evolution; (4) predicted secondary structure of RNA component of
telomerase in several species belonging to the Yarrowia clade and identified several novel
structural elements important for telomerase activity in vivo; (5) identified genes whose
expression is altered in Y. lipolytica cells lacking functional telomerase; (6) determined
sequence of telomeric repeats, telomere-binding proteins and telomerase subunits in whole
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genome sequences of several yeast species; (7) participated on characterization of the
protein Mgm101 involved in stabilization of both mitochondrial and nuclear genome of S.
cerevisiae and demonstrated its role in telomere maintenance; (8) employed biochemical
properties of telomere-binding proteins characterized in our laboratory and showed the
evolution of protein-ligand interactions prefers a compromise between affinity and flexibility
of binding resulting in a dynamic character of DNA-protein complexes.
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