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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu su délezité pre pochopenie molekularnych mechanizmov pH regulacie
v nadoroch, pre identifikaciu novych zdsahovych miest vhodnych na protinadorovu
terapiu pomocou blokady bikarbonatového transportu a na rozvoj protinadorovych
stratégii na baze inhibitorov CA IX a malych molekul voéi intracelularnemu koncu CA X,
ktory ovplyviuje aktivitu metabolénu.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Ciefom projektu bolo preskumat ulohu CA IX v bikarbonatovom transportnom metaboléne, ktory je dolezitou
zlozkou mechanizmov zabezpecujucich pH regulaciu v hypoxickych nadoroch a analyzovat jej vyznam

v nadorovej fyzioldgii. Pomocou série variantov CA IX s mutantaciami v réznych ¢astiach molekuly sme
objasnili vplyv intracelularnej €asti na extracelularnu katalyticku aktivitu CA 1X a funk&nost metabolonu.
Dokazali sme, ze podstatnu ulohu pritom zohrava fosforylacia treoninu 443, ku ktorej dochadza v hypoxii a
na ktorej sa zu€astiuje protein kinaza A. V predklinickom experimente sme dokazali protinadorovy uc€inok
inhibitorov aktivity CA IX. Pomocou chimérickych konstruktov, v ktorych bola CA doména CA IX zamenena
za CA Il alebo CA XII sme zistili, Zze hypoxiou stimulovana aktivita metabolénu a vazba inhibitorov nezavisi
na Specifickosti katalyticlej domény, ale na pritomnosti okolitych CA IX-8pecifickych sekvencii vratane
intracelularnej Casti. Identifikovali sme alternativne zostrihnuty variant CA IX, ktory blokuje pH regulacnu
funkciu divokého variantu CA IX a nachadza sa aj v normoxickych a nenadorovych bunkach, ¢im pri
detekcii znizuje prognostickd hodnotu variantu plnej dizky. Ukazali sme, Ze k expresii CA IX dochadza aj

v patologickych situaciach spojenych s ischémiou a poruchami metabolizmu napr. v srdci a mozgu, ako aj
v peceni vplyvom onkoproteinu HBx virusu hepatitidy B. V priebehu rieSenia projektu sme teda ziskali
originalne vysledky, ktoré podstatnou mierou prispeli k pokroku v poznani CA IX metabolénu a v rozvoji
novych protinadorovych stratégii.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The project was aimed at elucidation of the CA IX role in bicarbonate transport metabolon, which is an
important component of pH regulatory mechanisms operating in hypoxic tumors and at analysis of its
importance for tumor physiology. Using a series of CA IX variants with mutations in different parts of the
molecule, we found significant influence of intracellular domain on the extracellular catalytic activity of CA IX
and on the functionality of metabolon. We demonstrated an important contribution of threonine 443
phosphorylation to the activation of CA IX metabolon, which occurs under hypoxia and is mediated by protein
kinase A. We also proved an anticancer effect of CA IX inhibitors. We generated chimeric constructs, in
which the catalytic domain of CA IX was substituted either with CA 1l or with CA XII, and found that hypoxia-
induced activity of metabolon and binding of inhibitors do not depend on specificity of the catalytic domain,
but rather on the presence of the flanking CA |IX-specific sequences, including the intracellular domain. We
identified alternatively spliced variant of CA IX that blocks the pH regulatory activity of the wild type CA IX
and is present both under normoxia and in noncancerous tissues and thereby reduced he prognostic value
of the full-length CA IX. Moreover, we showed that CA IX expression is induced in pathological situation
associated with ischemia and metabolic disorders, e.g. in heart and brain, as well as in liver cells containing
an HBx oncoprotein of hepatitis B virus. In conclusion, during the project performance period we obtained
original data that considerably contributed to progress in understanding of CA IX metabolon and to
development of new anticancer strategies.
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