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Uplatnenie vysledkov projektu

RieSenie projektu viedlo k ziskaniu originalnych poznatkov o fyziologickych a molekularnych
procesoch v nadorovom mikroprostredi, ktoré prispievaju k progresii nadoroveho ochorenia.
Tieto poznatky maju potencialne uplatnenie pri vyvoji novych pristupov k diagnostike a
lieCbe rakoviny.

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

Projekt bol zamerany na Studium molekularnych mechanizmov vzniku Struktur ,bunka v
bunke® (,cell-in-cell, skratene CIC) v procese entdzy, ktory prispieva k prezivaniu a selekcii
agresivnych buniek po€as mikroevolucie v nadorovom tkanive. Hlavnym ciefom bolo
objasnit’ prispevok hypoxie a acidozy k tomuto fenoménu, so zameranim na karbonicku
anhydrazu IX (CA IX), ktora zohrava kfu€ovu ulohu v pH regulacii ako adaptivnej odpovede
nadorovych buniek na hypoxiu a onkogénny metabolizmus. V ramci vyskumu podporeného
projektom sme ziskali viacero originalnych poznatkov. Dokazali sme, Ze:

> Hypoxia je stresovy faktor, ktory stimuluje tvorbu entotickych CIC Struktdr v nadorovych
bunkach rézneho pdévodu a s réznym mutacnym profilom, pri€om spolupdsobi s glukézovou
deprivaciou v podmienkach, ktoré zodpovedaju nadorovému mikroprostrediu in vivo.

> Hypoxia stimuluje entézu prostrednictvom HIF/CA9 drahy a je asociovana s vitaznym
fenotypom v zavislosti od typu buniek, ich metabolizmu a typu stresu.

> Protein CA IX sa priamo zuc€asthuje na indukcii entézy a jeho strata alebo nadexpresia
vedie k zmenam v pomere entotickych CIC buniek v populacii.

> Nadexpresia CA IX vedie k zvySeniu podielu CIC Struktur aj v normoxii.

> Hypoxia aj glukézova deprivacia ovplyviuju povrchovu expresiu CA9 bimodalnym
spdsobom.

> Inhibitor enzymatickej funkcie proteinu CA IX a monoklonové protilatky, ktoré saviazu na
katalyticki doménu proteinu CA IX; zniZuju tvorbu entotickych CIC Struktur v hypoxii.

V ramci projektu sme tiez uskutoCnili viacero Studii, ktoré boli délezité pre objasnenie
expresie a funkcie proteinu CA IX pod vplyvom réznych faktorov nadorového
mikroprostredia.

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

The project focused on the molecular mechanisms of the formation of cell-in-cell structures
("CIC") in the process of entosis, which contributes to the survival and selection of
aggressive cells during microevolution in tumour tissue. The main objective was to elucidate
the contribution of hypoxia and acidosis to this phenomenon, focusing on carbonic
anhydrase IX (CA IX), which plays a key role in pH regulation as an adaptive response of
tumor cells to hypoxia and oncogenic metabolism. Several original findings were obtained in
the research supported by the project. We have shown that:

> Hypoxia is a stress factor that stimulates the formation of entotic CIC structures in tumor
cells of different origins and with different mutational profiles, interacting with glucose
deprivation under conditions that match the tumor microenvironment in vivo.

> Hypoxia stimulates entosis via the HIF/CA9 pathway and is associated with a winner
phenotype depending on cell type, cell metabolism and type of stress.

> CA IX protein is directly involved in the induction of entosis and its loss or overexpression
leads to changes in the proportion of entocytotic CIC cells in the population.

> CA IX overexpression leads to an increase in the proportion of CIC structures even in
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normoxia.

> Both hypoxia and glucose deprivation affect CA9 surface expression in a bimodal manner.
> Inhibitor of CA IX protein enzymatic function and monoclonal antibodies that bind to the
catalytic domain of CA IX protein reduce the formation of entocytotic CIC structures in
hypoxia.

We also performed several additional studies that were important for elucidating the
expression and function of CA IX protein in response to diverse factors of tumor
microenvironment..
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