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V ¢om vidite uplatnenie
vysledkov tohto projektu:

(1) Uvod do rekonititiicie DNA-proteinového komplexu telomér kvasiniek

(2) Zavedenie novych experimentalnych modelov pre §tidium telomér ma potencial identifikovat
doteraz nezname mechanizmy udrziavania koncov chromozémov

(3) Komparativna analyza vyuzivajuca bioinformatické, biochemické a molekularno-biologické
nastroje je prikladom moderného interdisciplinarneho vyskumu

(4) Odhalenie stuvislosti medzi ionovymi pomermi v bunke a regulaciou udrziavania jadrovych
telomér otvara uplne novy smer vyskumu

(5) Vysledky projektu viedli k formulovaniu novej koncepcie vyuzivajicej heterogenitu telomér
ako adaptacny znak, otvarajuc tak nové teoretické vychodiska pre vyskum v oblasti Studia telomér.
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Charakteristika vysledkov

| Evidenéné &islo: APVT-20-001604 |

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

1.

. Odhalili sme potencialne unikatny spdsob regulacie DNA-vizobnej aktivity Tazlp, telomerického proteinu

. Do telomérovej bioldgie sme zaviedli novy modelovy organizmus, kvasinku Yarrowia lipolytica, ktord na

. Uskutocnili sme komparativnu analyzu RNA komponentu telomerazy u Sirokého repertoaru netradicnych

. Popisali sme suvislost medzi reguldciou homeostazy i6nov a udrziavanim jadrovych telomér

Pripravili sme sériu molekularnych nastrojov na rekonstitaciu telozému (DNA-proteinového komplexu)
kvasinky Schizosaccharomyces pombe. Modelova teloméra bola kombinovana s purifikovanymi
telomerickymi proteinmi a vzniknuté komplexy boli analyzované elektron-mikroskopickymi technikami.

Sch. pombe. Zistili sme, ze Tazlp je v heterolognom systéme produkovany v dvoch formach s odliSnou
DNA-vdzobnou aktivitou, priCom mechanizmus tvorby dvoch foriem pravdepodobne operuje na
(post)transkripénej urovni. Identifikovali sme oblast’” kodujucej sekvencie TAZI, ktord po vlozeni do
reportérového génu vedie k produkcii dvoch foriem, podobne, ako v pripade Taz1p.

zéklade naSich vysledkov vzniknutych v ramci projektu, disponuje unikatnymi mechanizmami udrziavania
jadrovych telomér.

druhov kvasiniek. Vysledkom tejto analyzy su modely Strukturnych elementov v telomerazove; RNA, ktoré
vykazuji rozny stupenn konzervovanosti u roznych druhov organizmov, ¢o naznacuje aj ich dolezitost’ pre
spravne fungovanie telomerazy.

v eukaryotickej bunke. Identifikovali sme gén, ktorého mutacia vedie k rezistencii k ionoféru valinomycin
a zaroven vykazuje skratené teloméry.

Na zaklade vysledkov projektu sme vytvorili nova koncepciu vyuzivajiicu heterogenitu telomér ako predpoklad ich
spravneho fungovania.

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

1.

We prepared a series of molecular tools for reconstitution of a telosome (DNA-protein complex) of the
yeast Schizosacharomyces pombe. The model telomere was combined with purified telomeric proteins and
the resulting complexes were analyzed using electron-microscopic and biochemical techniques.

. We identified potentially unique means of regulation of DNA-binding activity of Tazlp, a telomeric protein

of Sch. pombe. We have found that in a heterologous expression system Tazlp is produced in two forms
differing in their DNA-binding activity. The mechanism involved in generation of the two forms probably
operates at (post)transcriptional level. We identified a region within the TAZI coding sequence, which,
when present on a reporter gene and similarly to Tazlp, leads to the generation of two protein forms.

. We have introduced a new experimental model, the yeast Yarrowia lipolytica, into telomere biology. Based

on our preliminary results, Y. lipolytica employs unique means of telomere maintenance.

. We performed a comparative analysis of the RNA component of telomerase (TER) in a wide variety of

yeast species. This analysis resulted in structural models of the elements present in TER and exhibiting
various degrees of conservation indicating their importance for proper telomerase functioning.

. We have described relationship between the regulation of ion homeostasis and telomere maintenance in

eukaryotic cell. We identified a gene, whose mutation leads to the resistance to the ionophore valinomycin
as well as shortening of telomeres. Together with several mutants in vacuolar sorting, which also exhibit
different lengths in nuclear telomeres and resistance to ionophores these results demonstrate an intricate
interplay between various cellular compartments.

. Based on our results obtained with the framework of this project we have developed a concept emphasizing telomere

heterogeneity as an adaptive trait important for proper functioning of chromosomal ends.
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