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Uplatnenie vysledkov projektu

Vysledky ziskané pocas rieSenia tohto projektu poukazuju na mozné vyuzitie proteinu CA IX
v anti-metastatickej terapii pomocou Specifickych anti-CA IX protilatok (ktorymi
disponujeme). Inhibicia CA IX pomocou protilatok vyrazne potla¢a schopnost nadorovych
buniek invadovat z primarneho loZiska a taktiez redukuje ich schopnost' extravazacie a
zakladania metastaz v sekundarnych organoch. Nase vysledky naznacuju, ze tento
inhibicny efekt prebieha cez zapojenie proteinu CAIX do tvorby invadopddii, regulacie pH a
adhézie k extracelularnej matrix.

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

Vysledky tohto projektu priniesli poznatky 0 novom mechanizme, pomocou ktorého protein
CAIX realizuje pro-invazivnu aktivitu. Ukazali sme, Zze CAIX je priamo lokalizovana v
invadopddiach spolu s invadopodialnymi markermi MMP14 a kortaktinom, a ako prvi sme
dokazali jej kolokalizaciu s NBCe1 a fosfo-PKA v tychto membranovych vybezkoch. Proces
tvorby invadopddii reguluje CAIX cez svoju enzymaticku aktivitu a jej nasledkami na
extracelularne (pHe) a intracelularne pH (pHi). Acidickym pHe v oblasti invadopddii zvySuje
aktivitu matrixovych metaloproteaz Stiepiacich ECM a prispieva k vy$sej invazivite. Okrem
toho expresia CAIX ovplyviiuje zloZitu aktinovi masinériu. Supresia CAIX zniZuje
fosforylaciu kortaktinu na tyrozine Y421. Tato fosforylacia je esenciélna pre vytvorenie
Nck1-WASP-Arp2/3 signalneho komplexu, ktory riadi polymerizaciu aktinu a rast
invadopddii. Na modeloch chorioalantoidnych membran (CAM) prepelice japonskej sme prvi
krat dokazali lokalizaciu CAIX v invadopddiach in vivo. Inhibicia CAIX pomcou Specifickych
protilatok vyrazne potla¢a schopnost nadorovych buniek invadovat cez CAM a tvorit pfucne
metastazy na mySacich modeloch in vivo. Takteiz sa nam ako prvym podarilo dokazat
priamu interakciu CAIX s proteinom ECM menovite kolagénom. V oblasti Studia interakcie
zapal-CAIX sme dokazali, Ze zapalové cytokiny indukuju expresiu CAIX uz v normoxii v
roznych bunkovych modeloch. Narast expresie CAIX bol sprevadzany aj stimulaciou
expresie viacerych markerov kmenovych buniek (CD44, Oct4), ako aj génov zapojenych do
EMT (Snai1, Slug, VIM, FN) alebo matrixovych proteaz (MMP2, MMP9). Aplikacia
antiflogistik potlacila indukciu preteinov CAIX a HIF1a v normoxii. Taktiez sme dokazali, ze
CAlX-zavislé nadorové mikroprostredie prispieva k zvySenej produkcii zapalovych a pro-
invazivnych cytokinov z MUF-fibroblastov a supresia CAIX znizuje produkciu cytokinov
podporujucich metastazovanie.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
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Results of this project brought insights into new mechanisms by which CAIX protein exerts
pro-invasive activity. We showed that CAIX is directly localized in invadopodia along with
invadopodial markers MMP14 and cortactin, and we were the first to demonstrate its
colocalization with NBCe1 and phospho-PKA in these membrane protrusions. CAIX
regulates the invadopodial formation through its enzymatic activity and its effects on
extracellular (pHe) and intracellular pH (pHi). Acidic pHe around invadopodia enhances the
activity of matrix metalloproteases cleaving ECM and contributes to higher invasiveness.
Moreover, CAIX expression affects the complex actin machinery. CAIX suppression reduces
the cortactin phosphorylation on tyrosine Y421. This phosphorylation is essential for the
formation of the Nck1-WASP-Arp2/3 signaling complex that drives actin polymerization and
invadopodial growth. In the Japanese quail chorioallantoic membrane model (CAM), we first
demonstrated the localization of CAIX in invadopodia in vivo. Inhibition of CAIX by specific
antibodies significantly suppresses the ability of tumor cells to invade through CAM and to
form lung metastases in murine models. We were the first who revealed the direct
interaction of CAIX with ECM protein collagen. In our inflammation-CAIX inte.raction studies,
we have shown that inflammatory cytokines induce CAIX expression in normoxia in various
cell models. CAIX increase was also accompanied by stimulation of expression of several
stem cell markers (CD44, Oct4) and genes involved in EMT (Snai1, Slug, VIM, FN) or matrix
proteases (MMP2, MMP9). Application of anti-inflammatory drugs suppressed the induction
of CAIX and HIF1a proteins in normoxia. We have also shown that CAlX-dependent tumor
microenvironment contributes to increased production of inflammatory and pro-invasive
cytokines from MUF-fibroblasts, and suppression of CAIX reduces the amount of cytokines
promoting metastatic dissemination.
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