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Uplatnenie vysledkov projektu

NaSe vysledky prispeli k objasneniu mechanizmu pdsobenia sirovodika ako signalnej
molekuly v réznych typoch nadorovych buniek - prsnikovych, kolorektalnych a obli¢kovych.
Tieto poznatky maju prevazne charakter zakladného vyskumu, ale poznatky ziskané priamo
z nadorového tkaniva pacientov by mohli byt v buducnosti vyuzité pre vyvoj nového typu
lieciv.

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

V priebehu rieSenia projektu sme zistili Ze enzymy CBS a CSE ktoré su endogénnymi
producentami sirovodika v bunkach, maju protektivny u€inok v metabolizme nadorovych
buniek pocas hypoxie. V hypoxickych podmienkach sa v nadorovych bunkach menia toky
vapnika - vyprazdruje sa endoplazmatické retikulum a zvySuje sa koncentracia vapnikovych
ionov v cytoplazme, ako aj obsah reaktivnych druhov kyslika (ROS). Tieto procesy su pre
bunky nepriaznivé a preto sa spusta expresia molekul, ktoré sluzia ako antioxidanty a
pozieraCe (scavengers) Skodlivych radikalov, pri¢om sirovodik sprostredkuje mnohé reakcie
ktoré vedu k vzniku scavengerov. V tomto zmysle sme ukazali, Ze polysulfidy a produkty
H2S/S- nitrézoglutationovych reakcii (S/GSNO) inhibuju apoptézu (programovanu bunkovu
smrt) v nadorovych bunkach podrobenych oxidacnému stresu. Nadorové bunky maju oproti
normalnym typom buniek zrychleny metabolizmus a preto aj potreba odstrafiovania
radikalov je v ich metabolizme zabezpefena vo zvySenej miere. Zistili sme, Ze zvySena
expresia CBS a CSE enzymov v nadorovych bunkach vystavenych hypoxii je riadena
nielen hypoxiou indukovatelnym faktorom 1A (HIF1A), ale zrejme aj transkrip&nymi faktormi
SP1/3 a NF-Y. V pripade tretieho enzymu zodpovedného za vnutrobunkovu syntézu
sirovodika - MPST sme ukazali, ze sa poc€as hypoxie v nadorovych bunkach nezvySuje jeho
expresia, ale sa enzym translokuje z mitochondrii do jadra buniek. Utimenim expresie
enzymov CBS,CSE a MPST v nadorovych bunkach vystavenym hypoxii dochadza v nich k
zvySovaniu programovanej bunkovej smrti -apoptéze. Dalej sme dokéazali, Ze externe
pridany sirovodik k nadorovym bunkam znizuje hodnoty vnutrobunkového pH a porusuje
schopnost’ nadorovych buniek tieto hodnoty vyrovnavat, ¢o je spdsobené rozpadom
komplexu NCX1/NHE1 vymennikov.

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

In process of solving project, we have shown that intracellular producing hydrogen sulphide
enzymes CBS and CSE have protective effect on the metabolism of cancer cells under
hypoxia. Intracellular calcium flows are changed in cancer cells under hypoxic conditions -
endoplasmic reticulum is depleted and levels of calcium ions and reactive oxygen species
(ROS) are elevated in the cytoplasm. These processes are unfavorable for cells and
expression of molecules serving as antioxidants and scavengers is activated.

The hydrogen sulphide is mediating several reactions which are inducing formation of
scavengers. In the sense of this fact, we have shown that polysulphides and products of
H2S/S-nitrosoglutathion reactions (S/GSNO) are inhibiting apoptosis in cancer cels
undergoing oxidative stress. Cancer cells are typical through high rate of metabolism and
also elevated need of radical clearance is assured. We have found that elevated expression
of CBS and CSE enzymes in cancer cells under hypoxia is regulated not only by HIF1A, but
probably also by transcriptional factors SP1/3 and NF-Y. In the case of the third enzyme
responsible for intracellular hydrogen sulphide production - MPST, we have shown that its
expression is not elevated in hypoxia, but this enzyme is translocated from mitochondria to
the nuclei of cells. Silencing of CBS,CSE and MPST in cancer cells in hypoxia is leading to
elevated apoptosis. We have also shown that external added hydrogen sulphide decreases
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intracellular pH levels in cancer cells. Cancer cells are notable to compensate it because of
decomposition of NCX1/NHE1 functional complex.
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