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1. Dorothea Anrather, Silvia Bagelova Polakova, Lubos Cipak, and Juraj Gregan. : SILAC-
Based Proteomic Analysis of Meiosis in the Fission Yeast Schizosaccharomyces pombe.
Methods in Molecular Biology, 2023. 2603:19-29. doi: 10.1007/978-1-0716-2863-8_2.
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P, Cipak L, Cipakova I. : Defining the Functional Interactome of Spliceosome-Associated G-
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interplay between homologous recombination and HIRA. Nucleic Acids Res. 2021.
49(4):1914-1934. doi: 10.1093/nar/gkab027. 2020: 16.971 - IF

4. Huraiova, B., Kanovits, J., Polakova, S. B., Cipak, L., Benko, Z., Sevcovicova, A.,
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Formular ZK, strana 1/3



https://doi.org/10.1080/15384101.2020.1779470.  2019: 3.699 - IF

5. Mayerova, N., Cipak, L., Gregan, J.: Cohesin Biology: From Passive Rings to Molecular
Motors. Trends in Genetics, 2020, https://doi.org/10.1016/j.tig.2020.03.001 2019: 11.33
-IF

Vedecké prace publikované v nerecenzovanych zbornikoch a ¢asopisoch v zahranici:

1. Pitefova, A.: Represia génovej expresie zavisla od homologickej rekombinacie (2022)
Informacni listy, vyd. Geneticka spoloénost Gregora Mendela, vol. 57, 17-19.

Vedecké prace publikované v nerecenzovanych zbornikoch a ¢asopisoch v SR:

1. Pitelova, A. a Bagelova Polakova, S.: Zapinanie a vypinanie génov (2022) Quark, vol.6,
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Ocenenia

» Mgr. Alexandra Pitelova ziskala s naSou pracou Cenu Ludovita Drobnicu.

Drobnicov memorial (2. - 4.9.2021, Trencin) - Drobnicov memorial je stretnutie mladych
vedcov s tymi skusenejSimi za u€elom zdiefania novych vysledkov a podpory mladych
vedcov. Sucastou je aj sutaz mladych vedeckych pracovnikov, kde nominovana so svojou
pracou s nazvom: Delécia génov homologickej rekombinacie je u S. pombe sprevadzana
rozsiahlou zmenou génovej expresie a celkovej Struktury chromatinu ziskala 1. miesto a
Cenu Ludovita Drobnicu. Zbornik abstraktov -
http://dm2021.vedaazivot.sk/ZbornikDM2021.pdf; str. 27

* Mgr. Alexandra Pitefova ziskala s naSou pracou Cenu dr. Ludmily Sedlarovej-Rabanovej
(15.12. 2021, Bratislava). Cena je kazdoro€ne udelovana Obc&ianskym zdruzenim NATURA
(v spolupraci s Prirodovedeckou fakultou Univerzity Komenského) za vynimocnu publikaciu
v oblasti genetiky.

Uplatnenie vysledkov projektu

Ziskané vysledky boli publikovaneé v prestiznych ¢asopisoch a sluzili ako podklad pre
ziskanie grantu APVV-21-0210.

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

V priebehu evolucie si eukaryoty vyvinuli dve drahy zodpovedné za opravu dvojvliaknovych
zlomov pocas mitdzy: spajanie hehomologickych koncov a homologicku rekombinaciu. V
procese homologickej rekombinacie je pre spravnu lokalizaciu helikazy Fbh1 v bunkach
kvasinky Schizosaccharomyces pombe potrebny protein Dbl2. V naSom vyskume sme
zistili, Ze protein Dbl2 v bunke interaguje najma s komplexami, ktoré vykazuju helikdzovu
alebo endonukleadzovu aktivitu, konkrétne Fml1-MHF, SCFFbh1, Rgh1-Top3-Rmi1 a Mus81-
Eme1. Analyza genetickych interakcii ukazala, Ze Dbl2 pravdepodobne podporuje tvorbu
rekombinantnych medziproduktov, ktoré su neskér spracované pomocou helikazy Fbh1. In
vitro sa Dbl2 viaze na DNA s preferenciou pre rozvetvené molekuly, ako su D-slucky,
mobilné Hollidayove spoje a replikacné vidlice. Protein DbI2 je teda schopny interakcie s
DNA a niekolkymi DNA opravnymi faktormi, o umiestfiuje Dbl2 do centra replikacie a DNA
opravy. Nas najnovsi vyskum ukazal, Ze u kvasiniek S. pombe nesucich deléciu génov
homologickej rekombinacie ako su dbl2, mus81, rad51 dochadza k zvySenej expresii z viac
ako 500 lokusov. ZvySené hladiny transkripcie boli detegované najma v oblasti LTR
elementov, subtelomerickych génov a antisense transkriptov. Lokalizacia aberantne
exprimovanych génov vyznamne Korelovala s repetitivnymi usekmi DNA, ako suaj LTR
oblasti. Porovnanie expresnych profilov dalej odhalilo, Ze proteiny zahrnuté v drahe
homologickej rekombinacie potlacaju expresiu rovnakych génov ako histon chaperénovy
komplex HIRA. Zaujimavé je, Ze nepritomnost’ tychto proteinov dokaze obnovit’ spravnu
hladinu expresie u HIRA mutantov v oblasti centromér, €o naznacuje, Ze tieto proteiny by
mohli pésobit v danej drahe pred proteinovym komplexom HIRA. V tejto praci sme ako prvi
priniesli dékaz o prepojeni medzidrahou opravy DNA a histén chaperénovym komplexom
HIRA, ktory bol donedavna spajany prevazne s ukladanim nukleozémov po transkripcii
alebo s utimovanim aktivity retroelementov, ktoré predstavuju evoluéné pozostatky virusovej
infekcie.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
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In the course of evolution, eukaryotes have developed two pathways responsible for the
repair of double-strand breaks during mitosis: non-homologous end joining and homologous
recombination. During homologous recombination, Dbl2 protein is required for localisation of
Fbh1, an F-box helicase that efficiently dismantles Rad51-DNA filaments. Here, we
identified Dbl2 as a potential interactor of the complexes exhibiting either helicase or
endonuclease activity, namely FmI1-MHF, SCFFbh1, Rgh1-Top3-Rmi1, and Mus81-Eme1.
Epistasis analysis shows that deletion of dbl2 suppresses the CPT and MMS sensitivity of
fbh1A mutant cells, suggesting that Dbl2 promotes the formation of recombination
intermediates that are processed by Fbh1. In vitro, DbI2 binds to DNA with a preference for
branched molecules, such as D-loops, mobile HJs, and fork structures. Thus, the Dbl2
protein is capable of interaction with DNA and several DNA repair factors what supports
placement of Dbl2 at the centre of replication and recombination repair. Our latest research
showed that deletion of dbl2, mus81 and rad51 results in upregulation of more than 500 loci
in Schizosaccharomyces pombe. Compared with the loci with no change in expression, the
misregulated loci are closer to long terminal and long tandem repeats. Furthermore, the
misregulated loci overlap with antisense transcripts, retrotransposons, meiotic genes and
genes located in subtelomeric regions. A comparison of the expression profiles revealed
that proteins involved in homologous recombination repress the same type of genes as the
HIRA histone chaperone complex. Although the deletion of HR gene does not alleviate
centromeric or telomeric silencing, it suppresses the silencing defect at the outer centromere
caused by deletion of hip1 and sim9 genes encoding subunits of the HIRA complex. In this
work, we are the firstto report a link between the DNA repair pathway and the histone
chaperone complex HIRA, which until recently has been associated only with post-
transcriptional nucleosome maintenance or transcriptional silencing of retroelements, which
represent evolutionary remnants of viral infection.
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