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Uplatnenie vysledkov projektu

RieSenie projektu viedlo k ziskaniu originalnych poznatkov o fyziologickych a molekularnych
procesoch v nadorovom mikroprostredi, ktoré ovplyviuju nadorovy metabolizmus,
signalizaciu a rezistenciu na lieCbu a v kone¢nom désledku prispievaju k progresii
nadorového ochorenia. Tieto poznatky najdu uplatnenie pri vyvoji novych pristupov k
diagnostike a lieCbe rakoviny, pricom niektoré sa uz overuju v klinickej praxi.

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

Projekt bol zacieleny na objasnenie ulohy nadorového mikroprostredia, ktoré pomocou
fyziologickych stresov (hypoxia a acid6za) a parakrinnych signalov z buniek nadorove;j
stromy stimuluje progresiu rakoviny a rezistenciu na terapiu. V priebehu rieSenia projektu
sme identifikovali viacero komponentov signalizacie medzi nadorovymi bunkami a
nadorovou stromou, ktoré podporuju invazivnost a metastazovanie. Uzazali sme, Ze k nim
patria molekuly drahy c-Met/HGF riadiacej epitelovo-mezechymalnu tranziciu, vratane
markerov kmenového fenotypu FAP, aSMA, SNAIL1, SNAIL2, N-kadherin a pluripotencie:
Oct-4 a Sox-2, ktorych expresia je stimulovana priamym kontaktom nadorovych buniek s
mezenchymovymi kmefiovymi bunkami (MSC) a prispieva k chemorezistencii a progresii
nadorov. Odhalili sme dve potencialne lie€iva, ktorymi je mozné prekonat chemorezistenciu
ovarialnych a embryonalnych karcindbmov asociovanu s expresiou enzymu aldehyd
dehydrogenazy (ALDH). Okrem toho sme Studovali sekréciu cytokinov a tvorbu exozémov a
zistili sme vyznamny vplyv interakcie medzi nadorovymi bunkami a MSC na ich hladiny a
spektrum. Vyskum Specificky zamerany na ulohu CA IX v nadorovom miroprostredi viedol k
hibSiemu porozumeniu jeho regulacie prostrednictvom fyziologickych stimulov (napr.
laktatu), k odhaleniu fuknéného vyznamu odstiepovania jeho ektodomény v kontrole
nadorového fenotypu a metastazovania, k objasneniu kooperacie CA IX s laktatovym
transportérom MCT1/4 v kontrole glykolyzy a k odhaleniu mechanizmu, ktorym CA IX
podporuje preprogramovanie nadorovych buniek na glykolyticky metabolizmus
prostrednictvom regulacie hladiny a aktivity enzymu laktat dehodrogenazy (LDH). Projekt
priniesol nové poznatky a otvoril dalSie otazky, ktoré su nametom na pokraovanie
vyskumu.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

This project was aimed at elucidation of the role of tumor microenvironment as a key factor
driving cancer progression and therapy resistance through physiological stresses, such as
hypoxia and acidosis, and via paracrine signalling from tumor stroma. During the project
implementation period, we identified several signalling components that mediate tumor-
stroma crosstalk and support invasiveness and metastasis. These involve molecules of the
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c-Met/HGF pathway governing epithelial-mesenchymal transition, including markers of stem
phenotype, such as FAP, aSMA, SNAIL1, SNAIL2, N-cadherin and markers of pluripotency
Oct-4 a Sox-2. Their expression is stimulated through direct contact of cancer cells with
mesenchymal stem cells (MSC) and contributes to chemoresistance and cancer
progression. We also described two anticancer drugs that are able to overcome
chemoresistance of ovarian and embryonal carcinoma cels associated with expression of
aldehyde dehydrogenase (ALDH). We also studied expression of cytokines and production
of exosomes and found significant effect of interaction between cancer cells and MSC on
their levels and sprectrum. Research specifically focused on the role of CA IX in tumor
microenvironement led to deeper understanding of its regulation through physiological
stimuli (e.g. lactate), to disclosure of the functional relevance of CA IX ectodomain shedding
in control of tumor phenotype and metastasis, to elucidation of cooperation between CA IX
and lactate transporter MCT1/4 in control of glycolysis and to clarification of the mechanism,
through which CA IX supports reprogramming of tumor cells to glycolytic metabolism via
regulation of level and activity of lactate dehydrogenase. The project has generated new
knowledge and opened novel questions requiring further investigations.
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