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(2020: 5.924 - IF, Q1- JCR, 1.455 - SJR, Q1 - SJR, karentované - CCC). (2021 - Current
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Contents). ISSN 1422-0067. Dostupné na: https://doi.org/10.3390/ijms221910748
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Knizna monografia:

FURDOVA, Alena a kol. Melandmy oka a o&nych adnexov. 1. vyd. - Bratislava : VEDA
vydavatelstvo SAV, 2020, s. 169-182. ISBN 978-80-224-1833-1.

Uplatnenie vysledkov projektu

Jednalo sa o projekt zakladného vyskumu, pri ktorom sa neoakavalo priame uplatnenie v
priemyselnej alebo spoloCenskej praxi. Ziskané vysledky z oblasti deregulacie metylomu v
nadoroch maju vyznamny potencial pre uplatnenie v klinickej praxi ako spofahlivé
prognostické markery.

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

Uvealny melanom (UM) je zriedkavy karcindm oka metastazujuci u 50 % pacientov, pre
ktorych neexistuje u€inna terapia. Pochopenie metastatického procesu a mechanizmov,
ktoré vedu k progresii, je preto nanajvys dolezité pre zlepSenie prezivania vysoko-rizikovych
pacientov. Pouzitim integrovanej analyzy sme dokazali rozsiahlu deregulaciu epigenému v
nadoroch so zlou progn6zou, ktora zasadnou mierou ovplyviuje expresiu mnohych
klu€ovych génov a signalnych drah podieflajucich sa na progresii ochorenia. Kedze
mechanizmom metastatického rozsevu u melanému uvey je vyhradne hematogénna
diseminacia, zamerali sme sa na identifikaciu deregulacie génov asociovanych s
hematogénnym metastazovanim. Vysoko senzitivnou metddou digitalnej dropletovej PCR
sme analyzovali pritomnost hotspot mutécii v cirkulujucej nadorovej DNA izolovanej z
plazmy pacientov a dokazali sme vhodnost tejto metddy na monitorovanie progresie
ochorenia. Podarilo sa nam kutlivovat’ nadorové bunky z tkaniv pacientov in vitro v 2D a 3D
podmienkach a Uspesne ich transdukovat' terapeutickym génom, ktory umoznuje lokalne
konvertovat’ netoxické predlieCivo 5-fluorocytozin na jeho toxicky metabolit 5-fluorouracil.
Dokazali sme, ze po pridani predlieCiva, extrabunkové vezikuly vyluCované z
transdukovanych buniek inhibuju rast nadorovych buniek. Za mimoriadny uspech
povazujeme vyvoj PDX modelov a ich molekularnu charakterizaciu na urovni transkriptomu
a metylomu. V ramci sutaze vyhlasenej firmou 10x Genomics sa nam podarilo ziskat' Cip
ATAC-Seq, vdaka ktorému sme sa mohli zamerat’ na vyskum ulohy prestavby chromatinu v
procese progresie ochorenia na urovni jednotlivych bunkovych populacii, vyznamnych
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predovsetkym z hladiska imunitného dohladu.

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

Uveal melanoma (UM) is rare ocular cancer metastasizing in 50% of cases with no curative
treatment for advanced disease. Consequently, despite the clinical availability of reliable
prognostic tools, the outcome for high-risk patients remains dismal. Therefore,
understanding the metastatic process and its drivers is of utmostimportance. Using an
integrative analysis, we demonstrated extensive deregulation of the epigenome in high-risk
tumors, significantly affecting the expression of numerous genes and signaling pathways
involved in disease progression. Since the mechanism of metastatic spread in uveal
melanoma is exclusively hematogenous dissemination, we focused on identifying the
deregulation of genes associated with hematogenous metastasis. Using a highly sensitive
digital droplet PCR method, we analyzed the presence of hotspot mutations in circulating
tumor DNA isolated from patients' plasma and proved the suitability of this method for
monitoring disease progression. We successfully cultivated cells derived from patient
tissues in vitro in 2D and 3D conditions and transduced them with a therapeutic gene that
enables intracellular conversion of the non-toxic prodrug 5-fluorocytosine into its toxic
metabolite 5-fluorouracil. We demonstrated that upon the addition of the prodrug,
extracellular vesicles secreted from transduced cells inhibit tumor growth in a dose-
dependent manner. Particularly important is the successful development of PDX models and
their molecular characterization at the transcriptome and methylome levels. As part of the
competition announced by the 10x Genomics company, we managed to obtain an ATAC-
Seq chip, thanks to which we could focus on research deciphering the role of chromatin
remodeling in the process of disease progression at the level of individual cell populations,
which are particularly important from the immune surveillance point of view.
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