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Anotovanym ciefom projektu bolo preStudovat zmeny v expresii transportnych systémov pre
vapnik, ich fyziologické/patofyziologické uCinky a efekt selektivnych blokatorov pre vybrané
transportné systémy s dérazom na rozvoj apoptézy (riadenej bunkovej smrti). Zamerali sme
sa hlavne na vapnikovu signalizaciu cez sodikovo/vapnikovy vymenik (NCX) a inozitol 1,4,5-
trisfosfatové receptory (IP3R), hlavne v nadorovych bunkach odvodenych od kolorektalnych
karcinomov (CRC). IP3R boli doteraz povaZzované za proapoptické, teda podielajuce sa na
rozvoji apoptézy. My sme ukazali, Ze zatial o typ 1 a 2 IP3R ma skuto€ne proapoptické
ucinky, funkcia typu 3 IP3R je opacna a tento receptor ma antiapoptické a proliferacné
udinky. Dal$im zaujimavym vysledkom je popisanie tlohy NCX typu 1 (NCX1) pri regulacii
vnutrobunkového pH nadorovych buniek. Zamerali sme sana typ tlohu NCX1 v
hypoxickych nadoroch. Tieto nadory su charakteristické po€iato€nou acidifikaciou
vnutrobunkového prostredia s naslednym masivnym transportom proténov von z bunky.
Ukazali sme, Ze NCX1 vytvara Ciasto€ne membranovy komplex so sodikovo-proténovym
vymenikom typu 1 (NHE1) a tiez s karbonickou anhydrazou IX (CAIX). Tento komplex sa
podiela na regulacii vnutrobunkoveého pH tak, ze transportuje protony cez NHE1 von z
bunky a NCX1 zas prenasa prebyto¢ny sodik von z bunky. CAIX presuva protéony dalej od
bunky, ¢im zabranuje vytvoreniu vysokej koncentracii proténov v okoli bunky a deaktivacii
NHE1. Porovnali sme tieZ expresiu IP3R a NCX1 v dvoch rozdielnych liniach prsnikovych
nadorov a ukazali, Ze rozdielne vplyvaju na migraciu buniek. VSetky uvedené vysledky mdzu
prispiet k pochopeniu mechanizmov prebiehajucich v tumorigenéze.
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Aim of the current project was to evaluate changes in the expression of selected calcium
transport systems, their physiological/patophysiological consequences and the effect of
selected blockers of calcium transport systems with the impact on apoptosis induction. We
focused on calcium signaling through sodium/calcium exchanger (NCX) and inositol 1,4,5-
trisphosphate receptors (IP3R), mainly in tumor cells derived from colorectal carcinoma
(CRC). Up to now, IP3R were considered to be proapoptotic, thus contributing to the
apoptosis induction. We have shown that while type 1 and 2 IP3R really possess
proapoptotic effects, function of the type 3 IP3R is opposite and this type of receptor has
antiapoptotic and proliferation effects. Another interesting result is description of the role of
type 1 NCX (NCX1) in regulation of intracellular pH in hypoxic tumor cells. These tumors are
characteristic by initial acidification of intracellular space with subsequent massive proton
transport out of cells. We have shown that NCX1 forms partially membrane complex with
sodium-proton exchanger of type 1 (NHE1) and also with carbonic anhydrase IX (CAIX).
This complex probably contributes on the regulation of intracellular pH; it transports protons
through the NHE1 out of the cells, whereas the NCX1 carries out excess of sodium out of
cells. CAIX transfer protons from the cell surface, by which it prevents formation of high
concentrations of protons in the close vicinity of cells, which could result in deactivation of
NHE1. Also, we compared expression of IP3R a NCX1 in two different cell lines of breast
tumors and we have shown that these transporters differently affect cell migration. All these
results could contribute to understanding mechanisms undergoing tumorigenesis.
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