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Uplatnenie vysledkov projektu

Vysledky projektu tykajuce sa vyskytu beta adrenoreceptorov v kolorektalnom tkanive sa
mdzu uplatnit’ pri sledovani vplyvu komorbidit u pacientov s kolorektalnych karcinémom, ktori
boli lieCeni antagonistami beta adrenoreceptorov a pri posudzovani vplyvu tychto latok na
priebeh kolorektalneho nadorového ochorenia. Studium vplyvu dexametazoénu, latky bezne
pouzivanej na potlacenie vedlajSich ucinkov pri chemoterapii viacerych typov nadorov,
poukazuje na doleZitost zohladnenia efektu tejto podpornej lieCby na hladinu CA IX a
naslednu planovanu terapiu. Suc¢asne sa nam podarilo poukazat na dal$i mechanizmus,
ktorym moze byt prostrednictvom rozpojenia transportného metabolénu znizena aktivita CA
IX, o mbze zasadnym spdsobom ovplyvnit vyvoj novych inhibitorov CA IX.

CHARAKTERISTIKA VYSLEDKOV

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

RieSenim tohto projektu sa nam podarilo prispiet’ k ozrejmeniu dalSich mechanizmov
regulacie nadorovo asociovaného proteinu CA IX. Ukazali sme vplyv inhibitorov beta
adrenoreceptorov na hladinu a aktivitu CA IX, odhalili sme nové interakcie medzi CA IX,
sodikovo-vapnikovym vymennikom a beta receptormi, ktoré maju funkéné dosledky na
regulaciu vnutrobunkoveého pH. Ziskali sme nové informacie o lokalizacii a expresii beta
adrenoreceptorov a suvise medzi CA IX a adrenoreceptormi v nadorovych kolorektalnych
tkanivach a bunkovych liniach z nich odvodenych. Popisali sme novy nechanizmus, ktorym
hypoxia ovplyviiuje cAMP/PKA signalizaciu, ktora je priamo zapojena aj do aktivacie CA IX.
Ide o regulacie transkripcie dvoch izoforiem adenylatcyklaz (AC VI a VII) HIF-1 zavislym
mechanizmom, s désledkami na mnozstvo cAMP, aktivitu PKA a biologické vlastnosti buniek
v hypoxii. Podrobne sme Studovali aj signalizaciu cez aktivované glukokortikoidové receptory.
Ukazali sme vplyv klinicky pouzivaného syntetického glukokortikoidu dexametazénu na
hladinu CA IX v hypoxickych podmienkach v 2D a 3D bunkovych modeloch a naznacili sme
existenciu NFkB-zavislého mechanizmu regulacie CA IX v pritomnosti dexametazonu. Ciele
projektu boli naplnené, nas vyskum priniesol nové poznatky o mechanizmoch spolupbésobenia
stresovych horménov a hypoxie v nadorovych bunkach a ich vplyve na protein CA 1X. VSetky
dosiahnuté vysledky priamo poukazuju na suvis medzi hypoxickym nadorovym markerom CA
IX a chronickym stresom.

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

Implementation of this project has contributed to the elucidation of new mechanisms of the
regulation of tumor associated CA IX protein. We showed an influence of beta adrenoreceptor
inhibitors on the level and activity of CA IX, revealed new interactions among CA 1X, natrium-
calcium exchanger and beta adrenoreceptors which had functional consequences on
intracellular pH regulation. We gathered novel information about the localization and
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expression of beta adrenoreceptors and about a relation between CA IX and adrenoreceptors
in colorectal tumor tissues and cell lines derived from them. We described a new mechanism
by which hypoxia influences cAMP/PKA signaling, directly involved also in CA IX activation.
The mechanism consists in the regulation of the transription of two isoforms of adenylyl
cyclases (AC VI and VII) in HIF-1 dependent manner, with consequences for cAMP amount,
PKA activity and biological properties of cells in hypoxia. We also studied in detail the
signaling via activated glucocorticoid receptors. We showed an effect of clinically used
synthetic glucocorticoid dexamethasone on CA IX level under hypoxic conditions in 2D and
3D cellular models and suggested the existence of NFkB-dependent mechanism of CA I1X
regulation in the presence of dexamethasone. Project goals have been fulfilled, our research
have brought new knowledge of mechanisms of the interaction of stress hormons and
hypoxia in tumor cells and of their influence on CA IX. All obtained results directly point to a
connection between hypoxic tumor marker CA IX and chronic stress.
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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
RNDr. Lucia Csaderova, PhD. Prof. RNDr. Silvia Pastorekova, DrSc.
V Bratislave 29. 01. 2016 V Bratislave 29. 01. 2016
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