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Uplatnenie vysledkov projektu

Vysledky ziskané pocCas rieSenia projektu je mozné uplatnit najma v klinickej praxi. CA IX
predstavuje v su€asnostijeden z najlepSich hypoxickych markerov a svojou membranovou
lokalizaciou v nadorovych bunkach aj slubny ter¢ pre protinadorovu terapiu. NaSe vysledky
ziskané analyzou vazby, penetracie a internalizacie Specifickej protilatky konjugovanej s
funkcionalizovanymi nanoCasticami do vnutra CA IX-pozitivnych nadorovych buniek
predstavuju jeden z moznych pristupov pre vyuzitie takychto Castic v cielenej termoterapii.
Dékaz hypoxie, pritomnosti a u¢asti CA IX v aneuryzmach abdominalnej aorty ako aj
pritomnost solubilnej CA IX v plazme tychto pacientov otvara moznosti pre vyuzitie CA IX
nielen v onkoldgii ale aj v inych s hypoxiou/ischémiou asociovanych ochoreniach, kde by
protein CA IX predstavoval ter¢ buducich terapeutickych intervencii. Ziskané vysledky a
informacie o efektoch betablokatora propranololu na nadorové bunky exprimujuce beta
adrenoreceptory a o vplyve propranololu na znizenu schopnost adaptacie nadorovych
buniek na hypoxicky stres a acidézu naznacuju ich mozné vyuzitie v protinadorovej terapii v
kombinacii s chemoterapeutikami alebo inymi terapeutickymi pristupmi. Vysledky in vivo
experimentov jasne ukazali inhibi€ny vplyv propranololu na rast xenograftov ako aj
spomalenie rastu xenograftov z buniek rezistentnych na 5-FU, ¢o poukazuje na mozné
uplatnenie vysledkov aj pri lieCbe rezistentnych nadorov. Zavedenie metodiky pripravy
nadorovych organoidov predstavuje perspektivny a vyuzitelny pristup nielen pre Stadium a
testovanie novych potencialnych terapeutickych pristupov v lieCbe rakoviny ale aj nastroj
vyuzitelny v personalizovanej medicine pre cielenu namieru Situ terapiu.

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

Hlavnym ciefom projektu bolo preskumat’ vplyv lie€by komorbidit na proces tumorigenézy a
nadorové mikroprostredie. Kardiovaskularne ochorenia su €asto lieCené betablokatormi,
ktoré kompetuju o vazbu na B adrenoreceptory (B-AR) s katecholaminmi. Dokazali sme, ze
betablokator propranolol (PROP) znizuje schopnost nadorovych buniek adaptovat sa na
hypoxicky stres a acidézu a aktivuje apoptdézu. PROP zniZuje migraciu nadorovych buniek
ako aj hladinu regula¢nej a podjednotky HIF1, ktory reguluje expresiu CA IX. Inhibiciou PKA
ovplyviiuje PROP aktivitu CA IX. Efekty PROP sme dokazali v 2D aj v 3D modeloch
jednozlozkovych a dvojzlozkovych sféroidov. Dokazali sme zvySenie hladiny CA IX v
bunkach rezistentnych na 5-FU, pokles CA IX a znizenie migracnych schopnosti tychto
buniek vplyvom PROP. In vivo sme dokazali spomalenie rastu xenograftov pri predlieceni
mySi PROP ako aj pri podavani PROP po objaveni sa xenograftov a tiez spomalenie rastu
xenograftov derivovanych z buniek rezistentnych na 5-FU po podavani PROP. Zistili sme
Specificku interakciu konjugéatu protilatky proti CA IX a funkcionalizovanych nanoc¢astic na
protein CA IX v 3D modeli kolorektalnych nadorovych buniek HT29 a ich penetraciu do
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sféroidov. Dokézali sme pritomnost’ hypoxie a CA IX v aneuryzmach abdominalnej aorty.
Identifikovali sme PIMT - nového intracelularneho interakéného partnera CA IX a potvrdili
sme jeho pritomnost v metaboldne tkaniv CRC. Vo vzorkach CRC sme dokazali
signifikantne vy$Siu hladinu B2-AR a tiez vysoku hladinu CA IX. V plazme pacientov
stratifikovanych na zaklade uzivania betablokatorov sme zistili signifikantne nizSiu hladinu
solubilnej formy CA IX. Zaviedli sme metddu pripravy nadorovych organoidov z tkanivovych
vzoriek, ktoré by mohli byt’ pouzité testovanie potencialnych protinadorovych lieiv ako aj na
predikciu odpovede na terapiu. Stanovené ciele sme pocas rieSenia projektu naplnili.

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

The main goal of the project was to investigate the impact of comorbidities on the process of
tumorigenesis and the tumor microenvironment. Cardiovascular diseases are often treated
with beta-blockers that compete for f-adrenoceptor (B-AR) binding with catecholamines. We
have shown that the beta-blocker propranolol (PROP) reduces the ability of tumor cells to
adapt to hypoxic stress and acidosis and activates apoptosis. PROP reduces tumor cell
migration as well as the level of the regulatory a subunit of HIF1, which regulates CA IX
expression. By inhibiting PKA, PROP affects CA IX activity. We have demonstrated the
effects of PROP in 2D and 3D models of one-component and two-component spheroids. In
5-FU-resistant cells, we found increased level of CA IX, and we confirmed decrease of CA
IX and a decreased migratory capacity of these cells when treated with PROP. In vivo, we
showed growth retardation of xenografts in mice pretreated with PROP as well as growth
retardation of xenografts in mice after PROP administration. We also observed a growth
retardation of xenografts derived from 5-FU-resistant cells after PROP administration. We
proved the specific interaction of the anti-CA IX antibody conjugated to functionalized
nanoparticles on the CA IX protein in a 3D model of HT29 colorectal tumor cells and their
penetration into spheroids. We revealed the presence of hypoxia and CA IX in abdominal
aortic aneurysms. We identified PIMT - a new intracellular interaction partner CA IX and
confirmed its presence in the transport metabolon in CRC tissues. In CRC samples we
showed a significantly higher level of 32-AR and also a high level of CA IX. We found
significantly lower levels of soluble CA IX in the plasma of patients stratified by beta-
blockers. We have introduced a method for preparing tumor organoids from tissue samples
that could be used to test potential anticancer drugs as well as to predict response to
therapy. The goals of the project were fulfilled.
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