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Uplatnenie vysledkov projektu

Uloha vapnika v nadorovych bunkach je pomerne malo prestudovana, zvlast transport
vapnika z endoplazmatického retikula. Ukazuje sa vSak, Ze zmeny prave v tomto transporte
mdzu zohravat délezitu ulohu pri indukcii apoptézy. Pochopenie mechanizmov, ktoré vedu k
zvySeniu uvolnenia vapnika prenostne cez IP3 receptory by mohli byt podkladom na dalsi -
aplikovany - vyskum, zamerany na vyvoj novych tumor-supresivnych latok.

CHARAKTERISTIKA VYSLEDKOV

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

Ciefom projektu bolo preskumat’ ulohu jednotlivych typov IP3 receptorov a ich modulaciu

v nadorovych bunkach v normoxii a hypoxii. Zmeny koncentracie vapnika v bunkovych
kompartmentoch su déleZité pre zmenenu funkciu bunky. Modulacia vapnikovych tokov
pomocou zvySenej expresie, alebo naopak, pomocou inhibicie jednotlivych transportnych
systémov v nadorovych bunkach méze byt zakladom pre ich zanik, alebo tiez pre ich vacsiu
agresivitu. V ramci rieSenia projektu sme na HelLa bunkach ukazali, Ze plynny transmiter
sirovodik je zahrnuty v indukcii apoptdzy, ktora sa vyvola uvolnenim vapnika

z endoplazmatického retikula cez IP3 receptory typu 1 a 2. Na rovnakych bunkach sme
pozorovali, Zze izoproterenol (beta adrenergicky agonista) zvySuje uz vyvolanu apoptézu cez
sodikovo/vapnikovy vymennik, ktory spbsobil stres endoplazmatického retikula a aktivoval
IP3 receptory.

V ramci rieSenia projektu sme sa zaoberali aj u€inkom triepoxid diterpenoidu Triptolidu,

o ktorom sme v predchadzajucich pracach zistili, Ze vyvolava apoptdézu. Nas predpoklad, ze
v indukcii apoptdzy Triptolidom budu zahrnuté aj IP3 receptory sa nepotvrdil. Ukazali sme
véak, Ze na indukcii apoptdzy je zodpovedna ATPaza SERCA3. DalSie nase prace
jednoznacne ukazali, Ze na indukcii apoptdzy sa vo velkej miere podiela ER stres, ktory je
charakterizovany vyprazdriovanim vapnika z endoplazmatického retikula. Na tomto procese
sa podiela zmenena epresia a aktivita retikularnych vapnikovych transportérov, ale aj
transportérov lokalizovanych na plazmatickej membrane a zmeneny energeticky
metabolizmus bunky.

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

Aim of this project was to evaluate the role of individual types of IP3 receptors and their
modulation in tumor cells in normoxia and hypoxia. Modulation of the calcium concentration in
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the individual cell’s compartments is important for an altered function of the cell. Modulation
of calcium fluxes through the increased expression, or on contrary, through the inhibition of
the individual calcium transport systems in tumor cells might be a basis for their death, but
also for their higher aggresiveness. In this project we have shown on Hela cells that
gasotransmitter H2S is involved in the apoptosis induction,which is caused by the calcium
release from the endoplasmic reticulum through the type 1 and 2 IP3 receptors.Using the
same cells we observed that isoproterenol (the beta adrenergic agonist) increased the
apoptosis level through the sodium/calcium exchanger, which was able to cause an ER stress
and activated IP3 receptors.

In this project we also studied the effect of triepoxide diterpenoid Triptolide,which we alredy
knew that induces apoptosis.Our proposal that IP3 receptors are involved also in this
mechanism, was not proved. Nevertheless, we have shown that ATPase SERCA 3 is deeply
involved in this regulation. Our work further showed that ER stress, which is characterized by
a calcium depletion from the endoplasmic reticulum is involved in the apoptosis induction.In
the mechanism of apoptosis induction, altered reticular and plasma calcium transport systems
are involved, together with the altered energetic mechanism of the cell.
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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

Prof. Ing. Olga Krizanova, DrSc. Prof. RNDr. Silvia Pastorekova, DrSc.
V Bratislava 26.01.2016 V Bratislave 27.01. 2016
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