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Uplatnenie vysledkov projektu

Vysledky poskytuju nové poznatky o kontrolnych mechanizmoch bunkového cyklu pocas
zrenia oocytu a vyvoja preimplantaéného embrya. Vysledky poskytuju poznatky zakladne;j
fyzioldgie bunkového cyklu na molekularnej drovni, ktoré mézu byt aplikované pre dalSi
vyskum protinadorovej farmakoterapie a tiez diagnostiku vyvojovych porich embryi na
bunkovej urovni.

CHARAKTERISTIKA VYSLEDKOV

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

Vysledky poskytuju nové poznatky o Specifickych ulohach Aurora A, PLK1 a Chk1 kinazy
pocas zrenia oocytu a vyvoja preimplantaéného embrya. Vysledky ukazuju, Ze Aurora A
reguluje podet MTOC centier a dizku deliaceho vretienka a je délezita pre korektnu
segregaciu chromozémov. Inhibovana aktivita Aurora A zastavuje embryogenézu a
spdsobuje vyskyt apoptdzy. Bolo preukazané, ze primarnym ciefom anti-apoptotickych
signalov je Akt/PKB kinaza. DalSie vysledky ukazuiju, Ze Plk1 kindza je délezZita pre aktivaciou
APC/cyclosome komplexu, ¢o vedie ku prechodu z metafazy do anafazy. PLK1 kontroluje
formovanie deliaceho vretienka a usporiadanie chromozémov. Vysledky potvrdzuju, ze PLK1
je dolezita pre naslednu segregdaciu a udrzanie chromozomalnej kondenzacie pocas
prechodu z meidzy | do meidzy Il a to nezavisle od APC/C. Takto definovana uloha Plk1 v
oocyte odhalila rozdiely medzi meiotickym a mitotickym cyklom. Dalsia &ast’ vysledkov
ukazuje, ze génova deplécia Chk1 spésobuje spomalnie bunkového cyklu po&as zrenia
oocytu ale na druhej stane urychluje druhy mitoticky cyklus preimplantaéného embrya.
Blokovana aktivita Chk1 kinazy spdsobuje segregaciu DNA v oocyte a rannom embryu. V
sumarizacii, tieto originalne vysledky odhaluju Specifické ulohy Studovanych protein kinaz
pocas bunkového cyklu oocytu a ranného embrya. RieSenie projektu poskytlo udaje o tom, Ze
blokovanie kinazovych aktivit Aurora A, PLK1 alebo Chk1 pocas zrenia oocytu alebo prvych
faz vyvoja embrya je pri¢inou genomickej nestability alebo aneuploidie, ktoré mézu vyustit do
genetickych poruch.

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

The results provide original new data about specific role of Aurora A, PLK1 and Chk1 kinase
during oocyte maturation and cleaving embryo. It was documented that Aurora A kinase
regulates MTOC number and spindle length and is essential for the correct chromosome
segregation. Inhibited activity of Aurka A arrest early embryogenesis and induced apoptosis.
It was shown that primary target responsible for mediating anti-apoptotic signals is Akt/PKB.
Results show that PLK1 kinase is essential for anaphase promoting complex APC/cyclosome
activation leading up to metaphase-anaphase. PLK1 controls spindle formation and
chromosome alignment. The results suggest that PLK1 is required for proper chromosome
segregation and the maintenance of chromosome condensation during the meiosis I-I|
transition, independently of the APC/C. Thus, our results define the meiotic roles of PLK1 in
oocytes and reveal interesting differential requirements of PLK1 between mitosis and oocyte
meiosis in mammals. In addition, it was shown that Chk1 gene-deficiency delays cell cycle
progression during meiotic maturation but on the other hand cell cycle progression of the
second mitosis of cleavage embryo is accelerated. The inhibition of Chk1l causes DNA
segregation during meiotic maturation and preimplantation mouse embryogenesis. Taken
together, these original results reveal specific roles of the studied protein kinases (Aurora A,
PLK1 and Chk1) in cell cycle of oocyte as well as early cleaving embryo. This project
provided data that inhibition of kinase activity Aurora A, Plk1 or Chk1 during maturation of
oocyte or early embryo results in genomic instability or aneuloidy which would

end into genetic disorders.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
MVDr.Vladimir Baran, CSc doc.MVDr.Stefan Faix, CSc

V KosSiciach 08. 11. 2014 V KoSiciach 08. 11. 2014
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