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Ziskané vysledky moZzu prispiet’ v oblasti aplikovaného vyskumu pri rozvoji
biotechnologickych metdd pouzitelnych v polnohospodarskej praxi s cielom zvySit uspesSnost
in vitro embryo manipulacii, pri¢om v bududcnosti bude mozné vyuzit' tieto vysledky aj v
programoch humannej IVF. BliZzSie poznanie ulohy niektorych typov tudovanych receptorov
mo&ze poskytnut' aj nové informacie o nepriaznivych faktoroch v organizme matky (napr.
stres), ktoré mézu ovplyvnit vyvin embrya v obdobi pred implantaciou do maternice.

CHARAKTERISTIKA VYSLEDKOV

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

U preimplantacnych embryi mySi sme preukazali expresiu mRNA dvoch typov dopaminovych
receptorov. U blastocyst kralika a hovadzieho dobytka sme zistili expresiu viacerych

subtypov beta-, alfa 2- a alfa 1- adrenergnych receptorov. Popisali sme expresny profil
adiponektinovych receptorov poc€as preimplantaéného vyvinu mysi a preukazali sme rozdielny
efekt réznych izoforiem adiponektinu na preimplantaény vyvin. Zaznamenali sme rozdielny
expresny profil mMRNA vybranych bunkovych receptorov a enzymu adenylat cyklazy u
mysSacich preimplantaénych embryi, primarnych embryonalnych fibroblastov a linie mySacich
embryonalnych kmenovych buniek C57/BL6. Po aktivacii alebo aplikacii Specifickych ligandov
(mediatorov sprevadzajucich zapaly a metabolické poruchy in vivo, inhibitorov transkripcie a
bunkového cyklu in vitro) sme zistili Specifické zmeny v expresii roznych génov a v aktivacii
reparanych mechanizmov (apoptéza), ktoré viedli k negativnym zmenam v raste a kvalite
preimplantacnych embryi. Pri Studiu signalnych drah zahrnutych do regulacie vyvinu oocytu a
preimplantaného embrya sme zistili, Ze Aurora-A neiniciuje vstup oocytu do meidzy, ale
spolu s Plk1 kinazou sa podiela na vytvarani deliaceho vretienka. Overexpresia Aurora-A
spdsobuje prediZzenie deliaceho vretienka a zvy$enu akumulciu y-Tubulinu a tieZ prekonava
kontrolné mechanizmy vzniku deliaceho vretienka Selektivna inhibicia aktivity Akt/PKB a
CDK1 zastavuje vstup preimplantaného embrya do prvej mitézy. Inhibicia Akt/PKB
spbsobuje prirodzenu eliminaciu embrya procesom apoptdzy, na rozdiel od embrya s
inhibovanou aktivitou CDK1, ¢o naznacuje, ze Akt/PKB kinaza sprostredkujuva anti-
apoptotické signaly v jednobunkovom mySacom embryo.

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

We demonstrated expresiion of mRNA for two types of dopamine receptors in mouse
preimplantation embryos. In rabbit and bovine blastocysts, we found expression of several
subtypes of beta-, aplna 2- and alphal- adrenoreceptors. We described the expression
profile of adiponectin receptor mMRNAs during mouse preimplantation dvelopment, and
showed different effects of various adiponectin isoforms on the preimplantation development.
We found differences in mRNA expression of selected receptors and adenylyl cyclase in
mouse preimplantation embryos, primary embryonal fibroblasts, and C57/BL6 line of mouse
embryonic stem cells. We showed that the presence of specific ligands (mediators
accompanying inflammation and metabolic disorders in vivo, transcription and cell cycle
inhibitors in vitro) in microenvironment of developing embryo can cause specific changes in
gene expression and in the activity of cell reparatory mechanisms, which can negatively affect
embryo growth and quality. Examining signaling pathways involved in the regulation of oocyte
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and preimplantation embryo development, we found that Aurora-A does not initiate the oocyte
enter into the meiosis but cooperates with PIk1 in spindle assembly. Overexpression of
Aurora-A led to prolongation of spindle and to increased accumulation of y-Tubulin. In
addition, overexpression of Aurora-A is able to overcome spindle assembly check-point.
Selective inhibition of Akt/PKB or CDK1 activity arrested enter into the first mitosis. The
comparison of Akt/PKB and CDK1 inhibited embryos showed that, apoptosis occured in the
embryos with inhibited Akt/PKB kinase, only. We assume that, Akt/PKB is a primary target
responsible for mediating an anti-apoptotic signals in one-cell mouse embryo.

Formular ZK, strana 3/4



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

Zodpovedny riesitel Statutarny zastupca prijemcu
Doc. MVDr. Juraj Koppel, DrSc. Doc. MVDr. Stefan Faix, CSc.

V KoSiciach 26. 01. 2011 V KoSiciach 26. 01. 2011

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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