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Nazov pracoviska, na ktorom bol projekt rieSeny

Ustav experimentalnej onkoldgie, Biomedicinske centrum Slovenskej akadémie vied.

Nazov a stat zahrani¢éného pracoviska, ktoré spolupracovalo pri rieSeni

1. Oddelenie onkolégie, Weatherall institut molekularnej mediciny, Univerzita v Oxforde,
Nemocnica Johna Radcliffa, Oxford, Velka Britania. .

2. Narodné centrum pre biomolekularny vyskum, Masarykova univerzita v Brne, Ceska
republika.

3. Centrum pre pracovné a environmentalne zdravie, Univerzita v Manchestri, Manchester,
Velka Britania.

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

Ziadne.

NajvyznamnejSie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uved’te aj publikacie prijaté do tlace

Publikacie:

1. Rendekova J, Ward TA, Simoni¢ova L, Thomas PH, Nosek J, Tomaska L, McHugh PJ,
Chovanec M (2016) Mgm101: A double-duty Rad52-like protein. Cell Cycle 15 (23): 3169-
3176.

2. Durdikova K, Chovanec M (2017) Regulation of nhon-homologous end joining via post-
translational modifications of components of the ligation step. Current Genetics 63 (4): 591-
605.

3. Mikolaskova B, Juréik M, Cipakova |, Kretova M, Chovanec M, Cipak L (2018)
Maintenance of genome stability: the unifying role of interconnections between the DNA
damage response and RNA processing pathways. Current Genetics, 64:971-983.

Dalsie publikacie:

1. Jurkovicova D, Smolkova B, Magyerkova M, Sestakova Z, Horvathova Kajabova V,
Kulcsar L, Zmetakova |, Kalinkova L, Krivulcik T, Karaba M, Benca J, Sedlackova T, Minarik
G, Cierna Z, Danihel L, Mego M, Chovanec M, Fridrichova | (2017) Down-regulation of
traditional oncomiRs in plasma of breast cancer patients. Oncotarget, 8:77369-77384.

2. Rendekova J, Vlasakova D, Arsenyan P, Vasiljeva J, Nasim MJ, Witek K, Dominguez-
Alvarez E, Zestawska E, Manikova D, Tejchman W, Saleem RSZ, Rory K, Handzlik J,
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Chovanec M (2017) The selenium-nitrogen bond as basis for reactive selenium species with
pronounced antimicrobial activity. Current Organic Synthesis, 14:1082-1090.

3. Misak A, Grman M, Bacova Z, Rezuchova |, Hudecova S, Ondriasova E, Krizanova O,
Brezova V, Chovanec M, Ondrias K (2018) Polysulfides and products of H2S/S-
nitrosoglutathione with comparison to H2S and antioxidant Trolox are potent scavengers of
superoxide anion radical and produce hydroxyl radical by decomposition of H202. Nitric
Oxide, 76:136-151.

4. Manikova D, Sestakova Z, Rendekova J, Vlasakova D, Lukacova P, Paegle E, Arsenyan
P, Chovanec M (2018) Resveratrol-inspired bezno[b]selenophenes act as anti-oxidants in
yeast. Molecules, 23:507.

Prednasky a vyvesky:

1. Durdikova K, Slaba Z, Vigasova D, Krej¢i L, Chovanec M. Post-translational modifications
in the ligation step of NHEJ. In 7th DNA repair workshop: book of abstracts. Brno: Tribun
EU, s.r.o., 2016, p. 36. ISBN 978-80-263-1042-6 (prednaska).

2. Rendekova J, Ward TA, Chovanec M, McHugh PJ. Rad1/Rad10 is a candidate for
incision during S-phase specific DNA interstrand cross-link repair in Saccharomyces
cerevisiae. In 7th DNA repair workshop : book of abstracts. - Brno: Tribun EU, s.r.0., 2016,
p. 36. ISBN 978-80-263-1042-6 (poster).

3. Goffa E, Rendekova J, Ward TA, Chovanec M, McHugh PJ. Rad1/Rad10 is a candidate
nuclease for incision during S phase-specific DNA interstrand cross-link repair in yeast. In
FEBS DNA repair workshop: book of abstracts. Bratislava: MY3, s.r.0., 2017, p. 120. ISBN
978-80-972247-3-8 (vybrana kratka prednaska).

Uplatnenie vysledkov projektu

Ziskané vysledky maju charakter novych originalnych poznatkov, a preto ich uplatnenie
mimo oblast vedy, vyskumu a vzdelavania je limitované. AvSak ich suvis s klinickou
onkoldgiou ma potencial prispiet k novym smerovaniam, inovaciam a koncepciam v tejto
oblasti. PredovSetkym sa nam javi velmi nadejné ich uplatnenie pri vyvoji novych
terapeutickych stratéqii, pretoze terapeutické ovplyvnenie procesov opravy DNA cez
molekularne mechanizmy Studované v ramci grantu, by pri su¢asnom podavani Standardne;j
chemoterapie malo vyrazne prispiet k lepsej lie€itelnosti nadorov.

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

Six4 a Saw1 proteiny sa nejavia byt akcesorne faktory Rad1 proteinu v oprave
medziretazcovych kriznych vazieb DNA (ICLs) pocas S fazy bunkového cyklu. Tieto faktory
sme sa snazili nasledne identifikovat analyzou Rad1 interaktdmu. Analyzovanych bolo 11
kandidatnych proteinov, z ktorych tri (Rad51, Rev3 a Mec3) zapadali do nami revidovaného
modelu opravy ICLs v S faze bunkového cyklu. Zahrnutie proteinov Rad51 a Rev3 bolo
geneticky overené. Zistuje sa aj prepojenie Rad1-zavislej drahy opravy ICLs s dvoma
dalSimi dréhami opravy ICLs, Pso2-zavislou drahou a drahou vykazujucou podobnost s
Fanconi anémiou drahou. Dalej sme zistili, Zz SUMOyl4cia inhibuje pritiahnutie Lif1 proteinu
(komponent komplexu DNA ligazy 1V) k miestu dvojvlaknového zlomu DNA (DSB). Tento
fakt pravdepodobne zodpoveda za ucinnejSiu opravu DSBs prostrednictvom spajania
nehomologickych koncov DNA (NHEJ), ktord sme pozorovali v 1if1-K301R mutantoch
neschopnych SUMOylacie Lif1 proteinu. lif1-K301R mutaciu sme spriahli aj s nej1-K181R
mutaciou (ovplyviujucou SUMOylaciu Nej1, dalSieho komponenta komplexu DNA ligazy
IV), aby sme zistili, ¢ su¢asna SUMOylacia dvoch komponentov toho istého biochemického
kroku NHEJ ma rovnaky alebo iny fenotypicky dopad na proces NHEJ v porovnani s
individualnou SUMOyl&ciou jeho jednotlivych komponentov. Sledovali sme tieZz opravu DNA
buniek S. cerevisiae transformovanych S. pombe atl1+ génom po ovplyvneni alkylacnymi
latkami. Zistili sme, Ze Atl1 protein sa v bunkach S. cerevisiae viaZze na O6-alkylguanin, ¢im
eliminuje aktivitu Mgt1 proteinu a stimuluje nukleotidovu exciznu opravu.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku

(max. 20 riadkov)

The SIx4 and Saw1 proteins do not appear to be accessory factors of the Rad1 protein in
DNA interstrand cross-link (ICL) repair during the S cell cycle phase. These factors were
subsequently tempted to be identified by analysis of the Rad1 interactome. 11 candidate
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proteins were analyzed, three of which, Rad51, Rev3 and Mec3, fit into our revised ICL
repair model during the S phase. An involvement of the Rad51 and Rev3 proteins was
genetically verified. A possibility of association of the Rad1-dependent ICL repair pathway
with two additional ICL repair pathways, Pso2-dependent pathway and pathway showing
similarity to Fanconi anemia pathway, is being examined. Furthermore, we have found that
SUMOylation affects recruitment of the Lif1 protein (the DNA ligase IV complex component)
to the DNA double-strand break (DSB) site. This is likely to be the basis of more efficient
DSB repair by non-homologous end-joining (NHEJ) seen in the lif1-K301R mutants that are
unable to SUMOylate the Lif1 protein. The lif1-K301R mutation was also coupled with the
nej1-K181R mutation (affecting the SUMOylation of Nej1, another component of the DNA
ligase IV complex) to check if simultaneous SUMOylation of two components of the same
biochemical step of NHEJ has the same or different phenotypical effect on the NHEJ
process compared to an individual SUMOylation of these two individual components. We
also monitored repair in S. cerevisiae cells transformed with the S. pombe atl1+ gene after
treatment with alkylating agents. We found that the Atl1 protein bounds to O6-alkylguanine
in S. cerevisiae cells, thereby blocking action of the Mgt1 protein and stimulating nucleotide
excision repair.

Svojim podpisom potvrdzujem, Ze Udaje uvedené v zavere€nej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu

Mgr. Miroslav Chovanec, PhD. prof., RNDr. Silvia Pastorekova, DrSc.

N e dina ....cooeeevennn.e. N e dna ....coeoeeeennnnn.
Podpis zodpovedného riesitela Podpis &tatutameho zastupcu prijemcu
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