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Uplatnenie vysledkov projektu

Ziskané vysledky prispeju k posunu poznatkov o modulacii IP3 receptorov za normalnych
a patologickych podmienok. Tieto vysledky m6zu mat potencialny vyznam pri
kardiovaskularnych a onkologickych ochoreniach, ako aj v toxikologii.

CHARAKTERISTIKA VYSLEDKOV

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

Hypoxia je stav nedostatoc¢ného prisunu kyslika do tkaniv, resp. buniek. Jednou so skorych
odpovedi na hypoxicky stimul je zvySenie vnutrobunkového vapnika. V nasich experimentoch
sme pouzili ako induktor chemickej hypoxie dimethyloxalyl glycin (DMOG) a zistili sme, ze
expresia IP3 receptorov sa vplyvom DMOG zvySuje ¢asovo-zavislym spdsobom.

Toxicita uranu je dobre znamym fenoménom. K toxicite uranu moze prispievat’ aj zvysena
koncentracia vapnika. Ukazali sme, Ze UA zvySoval IP3R1 aj IP3R2 koncentracne-zavislym
spdsobom, a to nielen na urovni mMRNA, ale aj na urovni proteinu. Expozicia UA tiez
zvySovala expresiu proapoptického faktora — kaspazy 3, za su€asného znizenia
vnutrobunkového pH a zvy3enia vnutrobunkového vapnika. Apoptdza bola indukovana v
bunkach, kde IP3R2 boli zvysené. VSetky tieto vysledky naznacuju, Zze u HEK 293 buniek su
IP3R2 zahrnuté v procese apoptdzy, o mbze prispievat k nefrotoxicite UA.

Je zname, Ze IP3 receptory participuju pri procese apoptozy. My sme sa zamerali na Studium
IP3 receptorov v nediferencovanych (ND) PC12 pri kratkodobej apoptéze (3 hodiny po
vyvolani apoptdzy), ktora zvySila mRNA a tiez hladiny proteinov IP3 receptora typu 1.
Inhibitory uvolfiovania vapnika cez IP3 receptory — 2-aminoethoxydiphenyl borate (2-APB) a
xestospongin —Uplne zabranili zvySeniu mRNA pre proapoptické faktory kaspazu 3 a Bax.
Indukcia apoptdzy nielen zvySovala hladiny IP3R1 proteinu, ale tieZ vytvarala zhluky tohto
receptora v jadre. KedZe IP3 indukované uvolnenie vapnika z jadra bolo pri apoptéze nizsie
ako v kontrolnych bunkach, predpokladame, Ze translokacia a zhlukovanie IP3 receptorov je
kompenzaény mechanizmus, ktorym bunka prestavuje vapnikové toky pri apoptédze.

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

Hypoxia is a state of insufficient oxygen supply of tissues or cell respectively. The increase of
intracellular calcium is one of the early responses to hypoxic stimulus. In our experiments, we
used dimethyloxalyl glycine (DMOG) as an inducer of chemical type of hypoxia and we have
found that expression of IP3 receptors is upregulated by DMOG in a time-dependent manner.
Uranium (UA) toxicity is a well known phenomenon. Intracellular calcium can also contribute
to the uranium toxicity. We have shown that UA elevated IP3R1 and IP3R2 in a concentration
dependent manner not only on the level of mMRNA, but also on the protein level. Exposure to
UA also elevated expression of the proapoptotic factor — caspase 3 — accompanied by
decrease in intracellular pH and increase of the intracellular calcium. Apoptosis was induced
in the cells where IP3R2 was upregulated. These results imply that IP3R2 participate in the
process of apoptosis in HEK 293 cells, which may also contribute to the nefrotoxicity of UA.

It is generally accepted that IP3 receptors participate in the process of apoptosis. We focused
on modulation of the IP3 receptors in nondifferenciated (ND) PC12 cells during short-term
apoptosis (3 hours after apoptosis stimulus), which elevated levels of mMRNA and protein of

Formular ZK, strana 2/4



IP3 receptor type 1. Inhibitors of calcium release through IP3 receptors — 2-
aminoethoxydiphenyl borate (2-APB) and xestospongin- prevented elevation of mMRNA of
proapoptotic factors caspase 3 and Bax. Induction of apoptosis not only caused elevated
levels of IP3R1 protein, but also caused an aggregation of this receptor in the cell nucleus.
Since IP3 induced calcium release in the nucleus was in apoptotic cells lower compared to
control cells, we assume that translocation and aggregation of IP3 receptors might be a
compensation mechanism for rebuilding calcium fluxes.
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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
doc. Ing. Olga Krizanova, DrSc. doc. ing. Ofga Krizanova, DrSc.

V Bratislave 25. 01. 2011 V Bratislave 25. 01. 2011
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