Abstrakt

Tato diserta¢ni prace se zabyva slozitou roli signalni drahy Hedgehog (HH) v melanomu
s cilem poskytnout komplexni pochopeni jeji illohy v melanomagenezi a jejiho potencialu jako
terapeutického cile. (HH) je kliCovym systémem bunééné komunikace, ktery reguluje rizné
vyvojové procesy a homeostazu tkani. Odchylky v této draze mohou vést k vyvoji riznych
onemocnéni, veetné rakovin, jako je melanom, coz je agresivni a smrtelnd forma kozniho
karcinomu, ktera obsahuje subpopulaci bun¢k znamou jako rakovinné kmenové buiiky (CSCs).
Dle dostupnych dat o CSCs se piedpoklada, ze jsou zodpoveédné za iniciaci, progresi a odolnost
nadoru viici terapii. V této praci se zaméfujeme na roli CSCs v progresi nddoru a na to, jak HH
pfispiva k udrzeni fenotypu kmenovych bunc¢k. Budou diskutovany soucasné analytické a
terapeutické strategie zamétrené na CSCs a HH. NaSe zjiSténi naznacuji, Ze zaméteni se na CSCs
a signalni drahu hedgehog miize pfinést nadéji pro vyvoj t€innych terapii pro 1écbu melanomu.

Cilem prace bylo poskytnout nové poznatky o HH a jejich interakcich uvnitf bunky.
Podafilo se nam identifikovat zcela novy transkripéni cil této drahy - transkripéni faktor Slug.
Protein Slug je zapojen do vyvoje neurdlni liSty a udrzovani kmenového fenotypu rakovinnych
bunék (CSC). Zjistili jsme, ze inhibice efektorovych proteintt HH - transkripcnich faktort GLI
- pomoci GANT61 vede k vyznamné redukci koncentrace Slugu uvnitt buniky. Déle ukazujeme,
ze prvky signalni drahy HH jsou piitomny ve vice nez 50 liniich nadorovych bunék, coz
naznacuje aktivovani HH klasickou formou.

Déle jsme ovétili platnost takzvaného “reostatového modelu” efektu MITF
transkripéniho faktoru na rakovinny fenotyp. V minulosti bylo dokumentovano, ze vysoka
koncentrace MITF se projevuje zrychlenou diferenciaci a nizkou invazivitou. Naopak nizké
hladiny MITF jsou provéazeny pomalejsi diferenciaci, rychlym riistem a vysokou invazivitou.
Nase data vSak tomuto protifeci, protoze jsme zjistili opacné efekty snizeni hladiny MITF. Také
bylo ukdzano, ze MITF piimo ovlivituje podjednotku ligdzového komplexu SCF E3 - FBX032
a v souhfe s dal§imi chromatin remodelujicim komplexem hraje vyznamnou roli v epigenetické

regulaci ubikvitinace v melanomech.
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Abstract

This dissertation delves into the intricate role of the Hedgehog signaling pathway (HH)
in melanoma, aiming to provide a comprehensive understanding of its involvement in
melanomagenesis and its potential as a therapeutic target. Hedgehog signaling pathway is a
crucial cellular communication system that regulates various developmental processes and
tissue homeostasis. Aberrations in this pathway can lead to the development of various diseases,
including cancers such as melanoma. This form of skin cancer is known to be aggressive and
often deadly. It is also denoted by the presence a subpopulation of cells known as cancer stem
cells (CSCs) within formed neoplasm. According to available data on CSCs, they are assumed
to be responsible for tumor initiation, progression, and resistance to therapy. In this work, we
focus on the role of CSCs in tumor progression and how HH contributes to maintaining the
stem cell phenotype. Current analytical and therapeutic strategies targeting CSCs and HH will
be discussed. Our findings suggest that targeting CSCs and the Hedgehog pathway may hold
promise for the development of effective therapies for melanoma.

We aim to provide novel insights to HH signaling pathway and its interactions within
the cell. We have succeeded to identify a brand-new transcriptional target of this pathway —
Slug transcription factor. Slug protein involved in development of the neural crest and
maintenance of the CSC phenotype. We found out that inhibition of HH effector proteins — the
GLI transcription factors — by GANT61 leads to significant reduction of Slug protein levels.
Furthermore, we demonstrate that elements of the HH signaling pathway are present in more
than 50 cancer cell lines, indicating activation of HH in its classical form.

We also revisited the so-called “rheostat model” on Microphthalmia-associated
transcription factor (MITF) influence on cancerous phenotype on cell lines with inducibly
regulated MITF levels. In the past, it was documented that high-MITF levels are manifested
high differentiation rate and low invasiveness and the low-MITF level is associated with low
differentiation and proliferation rates combined with high invasiveness. Our data disprove of
this postulate as we report a contradictory effect of MITF decrease. Lastly, it was shown, that
MITF directly targets a SCF E3 ligase complex subunit - FBXO32 and in concert with
chromatin-remodeling complex plays a major role in regulation of ubiquitination in melanoma

cells on epigenetic level.
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