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Molekulové mechanizmy vplyvu statinov na inhibiciu, proliferaciu a diferenciaciu
vybranych kmenovych a nadorovych buniek a ich aplikacia v regeneraénej medicine.

Zodpovedny rieSitel prof. RNDr. Erika Halasova, PhD.

Prijemca Univerzita Komenského v Bratislave - Jesseniova lekarska fakulta,
Martin

Nazov pracoviska, na ktorom bol projekt rieSeny

L?:ioMed Martin, Jesseniova lekarska fakulta UK v Bratislave
Ustav lekarskej biolégie, genetiky a klinickej genetiky LF UK a UN v Bratislave
Klinika stomatologie a maxilofacialnej chirurgie JLF UK a UNM v Martine

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Ustav molekularni genetiky AV CR, Oddéleni genomiky a bioinformatiky, Ceska republika

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

V ramci rieSenia projektu neboli planované patentové prihlasky, vynalezy ani uzitkové vzory.

Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

PUBLIKACIE

2020

Okajcekova T, Strnadel J, Pokusa M, Zahumenska R, Janickova M, Halasova E, Skovierova
H. A Comparative In Vitro Analysis of the Osteogenic Potential of Human Dental Pulp Stem
Cells Using Various Differentiation Conditions. Int J Mol Sci 2020; 21(7):2280.

Brany D, Dvorska D, HalaSova E, Skovierova H. Cold Atmospheric Plasma: A Powerful Tool
for Modern Medicine. Int J Mol Sci 2020; 21(8):2932.

Recenzovany zbornik ,Biologicko — geneticke aspekty nadorovej a regeneracnej mediciny
11“, HalaSova E, Skovierova H. Jesseniova lekarska fakulta UK, Martin, 2020, 149 s, ISBN
978-80-8187-079-8. (18 prispevkov)

2019

Brany D, Dvorska D, Grendar M, Nachajova M, Szépe P, Lasabova Z, Zubor P, Vi$fiovsky
J, HalaSova E. Different methylation levels in the KLF4, ATF3 and DLEC1 genes in the
myometrium and in corpus uteri mesenchymal tumours as assessed by MS-HRM. Pathol
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Res Pract 2019; 215(8):152465.

Dvorska D, Skovierova H, Brany D, Hala$ova E, Dankovéa Z. Liquid Biopsy as a Tool for
Differentiation of Leiomyomas and Sarcomas of Corpus Uteri. Int J Mol Sci 2019; 5,
20(15):E3825.

2018

Skovierova H, Okajcekova T, Strnadel J, Vidomanova E, HalaSova E. Molecular regulation
of epithelial-to-mesenchymal transition in tumorigenesis. Int J Mol Med 2018; 41(3):1187-
1200.

Reznakova S, Pris¢akova P, Repiska V, Gbelcova H. Vplyv statinov na diferenciaciu a
prezivanie kmenovych buniek. The effect of statins on differentiation and surviving of the
stem cells. Lek obzor 2018; 67(3): 115-119. ISSN (print) 0457-4214.

2017
Sopkova J, Vidomanova E, Strnadel J, Skovierova H, Halasova E. The role of statins as
terapeutic agents in cancer. Gen Physiol Biophys 2017; 36: 501-511.

Gbelcova H, Rimpelova S, Knejzlik Z, Sachova J, Kollar M, Strnad H, Repiska V, Cosimo
D’Acunto W, Ruml T, Vitek L. Isporenoids responsible for protein prenylation modulate the
biological effects of statins on pancreatic cancer cells. Lipids and Health Dis 2017;
16(250):1-10.

2016

Recenzovany zbornik: Biologicko — genetické aspekty nadorovej a regenera¢nej mediciny.
HalaSova E, Matakova T. Univerzita Komenského v Bratislave, Jesseniova lekarska fakulta
UK, Martin, 2016; 49 s ISBN 978-80-8187-021-7.

HABILITACNE, DIZERTACNE A DIPLOMOVE PRACE:
Ing. Helena Gbelcova, PhD.: ,Alternativhe mozZnosti vyuzitia statinov v medicine.”
HabilitaCna praca, Bratislava 2019.

RNDr. Terézia Okajcekova: ,Expresia mikroRNA v zubnych kmenovych bunkach.*
Dizerta¢na praca, Martin 2020.

MUDr. Sorfia Reznakova: ,Vplyv statinov na diferenciaciu a prezivanie kmenovych buniek.*
Dizertatna praca, Bratislava 2019.

Bc. David Végh: ,Charakterizacia pleiotropnych ucinkov vybranych statinov za u¢elom
uplatnenia v chemoadjuvantnej terapii zhubnych nadorov.“ Diplomova praca, Bratislava
2019.

KONFERENCIE:

2020

PaleSova J, Zahumenska R, Okaj¢ekova T, Kasaj M, Strnadel J, Statelova D, Skovierova H,
HalaSova E. ,Testovanie citlivosti primarnej bunkovej linie DFSC na statiny.“ In: 12. ro€nik
Preveda, Interaktivna Konferencia Mladych Vedcov, Bratislava, 7.5.-10.6.2020. Zbornik
abstraktov ISBN 978-80-972360-6-9. Prezentacia.

Okajcekova T, Strnadel J, HalaSova E, Skovierova H. .Mesenchymal stem cells and
fibroblasts: Two sides of the same coin?“ In: 12. roénik Preveda, Interaktivna Konferencia
Mladych Vedcov, Bratislava, 7.5.-10.6.2020. Zbornik abstraktov ISBN 978-80-972360-6-9.
Prezentacia.

OCENENNIE: ,Vynikajuci prispevok* v sekcii ,Bunkovy metabolizmus, fyzioldgia,
molekularna biologia a genetika.”

Palesova J, Strnadel J, Dvorska D, Novakova S, Zahumenska R, Statelova D, Skovierova
H, Halasova E. ,Effect of simvastatin on spheroids of human dental stem cells.” In: 3rd
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Interational Conference on Pharmaceutical and Medical Sciences, Martin, Slovensko, 24.9.-
26.9.2020. Book of Abstracts. Prezentacia.

2019

Skovierova H, Zahumenska R, Pale$ova J, Strnadel J, Halasova E. »,Comparison of
biological properties of human dental stem cells during short-term and long-term cultivation.’
In: 7th Annual German Stem Cell Network Conference, Berlin, Nemecko, 23.9.-25.9.2019.
Book of Abstracts. Poster.

Okajéekova T, Strnadel J, Zahumenska R, Halasova E, Skovierova H. ,Human dermal
fibroblasts as a practical alternative to mesenchymal stem cells in regenerative medicine.“In:
Stem Cell Community Day, Lisabon, Portugalsko, 21.11.2019. Collection book. Poster.

2018

Skovierova H, Tothova B, Okajcekova T, Sopkova J, Strnadel J, Halasova E.
Characterization of adult stem cells isolated from dental tissues. 1st Stem Cell Biology
Meeting, 26.4.-27.4.2018, Prusanky, CR. Poster.

2017

Sopkova J, Vidomanova E, Kasaj M, Strnadel J, Skovierova H, Halasova E. Vplyv
simvastainu na zubné kmenové bunky. XXII. Biologické dni, Smolenice, 23.10.-25.10.2017,
Poster.

Okajcekova T, Vidomanova E, Strnadel J, Skovierova H, Halasova E. Porovnanie vlastnosti
kmenovych buniek zubnej drene kultivovanych v 2D a 3D podmienkach. XXII. Biologické
dni, Smolenice, 23.10.-25.10.2017. Poster.

Skovierova H, Okajcekova T, Vidomanova E, Strnadel J, Halasova E. Comparison of growth
conditions of adult stem cells in 2D and 3D system. 5th German Stem cell Network, Jena,
Nemecko, 11.9.-13.9.2017. Poster.

Repiska V, Reznakova S, Czako L, Janiga P, Gblecova H, Pris¢akova P. In vitro effect of
statins on the actin cytoskeleton and cell cycle of pancreatic cancer cells. Academics World
297th International Conference on Recent Advances in Medical and Health Sciences
(ICRAMHS); Praha; CR, 20.12.-22.12.2017. Poster.

2016

Sopkova J, Blahovcova E, Skovierova H, Strnadel J, HalaSova E. Charakteristika
zakladnych vlastnosti jednotlivych populacii zubnych kmerovych buniek. Biochemicky
Zjazd, Praha, CR, 13.9.-16.9.2016. Poster.

Pris¢akova P, Gbelcova H, Repiska V, KrajCiova L, Rimpelova S, Kolaf M, Strnad H,
HalaSova E, Vitek L, Ruml T. DNA microarray analysis of statin-induced changes in gene
expression profiles of pancreatic cancer. EUSTM 2016; 4th International Congress on
Translational Medicine; Praha CR, 17.10.-20.10.2016. Poster.

OCENENIE: 2. miesto v sekcii ,Poster”

Gbelcova H, Pris¢akova P, Humplikova S, HalaSova E, Knejzlik Z, Ruml T, Vitek L, Repiska
V. The role of the key mevalonate pathway’s intermediates in anticancer effect of statins.
EUSTM 2016; 4th International Congress on Translational Medicine; Praha CR, 17.10.-
20.10.2016. Poster.

Uplatnenie vysledkov projektu

Vysledky rieSenia predlozeného vyskumného projektu, zameraného na mechanizmy ucinku
statinov na vyznamné biologické procesy, su priamo vyuzitelné v klinickej praxi, a to
predovsetkym pri adjuvantnej lieCbe nadorovych ochoreni, alebo pri regeneracii
poskodenych tkaniv. V projekte boli optimalizované a etablované molekularno-biologické a
cytologické postupy, ako izolacia, charakterizacia a fenotypizacia pacientskych zubnych
kmenovych buniek, ktoré budu vyuzivané pre dalSie Studie pri procesoch diferenciacie a
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regeneracie; transkripéna mikroCipova analyza kmenovych a nadorovych buniek s
komplexnym bioinformatickym a funk&énym vyhodnotenim; tvorba kvalitnych a kompaktnych
sféroidov kmenovych a nadorovych buniek; osteodiferenciacia kmefiovych buniek a ich
imunologicka analyza. M6Zeme kon&tatovat, Ze naSe analyzy na celularnej a subcelularnej
urovni potvrdili pleiotropny a komplexny uc€inok statinov na obe nami sledované a
analyzované procesy akymi su malignita a regeneracia. Aplikacia statinov sa javi
perspektivnou pri lieCbe nadorovych ochoreni ako aj pri riadeni regenera¢nych procesov.
Pre implementaciu ziskanych vedeckych vystupov bude délezity individualny pristup ku
kazdému statinu s dérazom na jeho $pecifickost.

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

Napriek vyznamnym pokrokom v medicine je stale vela patologickych stavov, ktoré nie je
moznée uspokojivo lie€it Standardnymi postupmi, predovdetkym pri nadorovych a
degenerativnych ochoreniach. Jednou z moznosti pri hfadani alternativnych foriem lieCby je
aplikacia statinov ako podpornej terapie nadorovych ochoreni, prip. pri cielenej regeneracii
tkaniv. V predloZzenom projekte sme sa analyzovali vplyv vietkych dostupnych statinov na
morfoldgiu, inhibiciu a proliferaciu ludskych nadorovych a kmerovych buniek. Testované
kmenové bunky su k u€inkom statinov rezistentnejsie ako bunky nadorové, ¢o ma pozitivny
vystup pre klinické aplikacie. Experimenty sme realizovali v 2D aj v 3D kultivaénych
podmienkach s porovnatelnymi vysledkami. Trend v intenzite u€inku jednotlivych statinov na
génovu expresiu kmenovych buniek koreloval s pozorovaniami realizovanymi na
nadorovych bunkach. Vacsina studovanych génov mala v kmeriovych bunkach znizenu
hladinu expresie, pri€om v nadorovych bunkach sme zaznamenali ich zvySenie. Vynimkou
bol iba rosuvastatin, ktory ovplyvnil génovu expresiu u kmenovych buniek, pricom v
nadorovych bunkach ostala expresia nezmenena. Z hfadiska pouZzitia statinov v chemo-
adjuvantnej terapii nadorov je dolezité zistenie, Zze v testovanych podmienkach po zastaveni
bunkového cyklu dochadza k programovanému usmrteniu buniek, ale nie k neziaducej
nekréze suvisiacej so zapalovymi zmenami v tkanivach. Uginok statinov na proces
diferenciacie u kmerfovych buniek potvrdil, Ze pdsobia stimulaéne pri nizkych
koncentraciach. Ziskané vysledky umoznili okrem Uspedného naplnenia vytyCenych cielov
aj vytvorenie realnych zakladov pre kontinuitu rieSenia danej problematiky v pokracujucich
projektoch.

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

Despite the progress in medicine, there are still many pathologies that cannot be sufficiently
treated by standard procedures, including cancer or degenerative diseases. One of the
possibilities in alternative forms of treatment is focused on the statin's application as a
supportive therapy for cancer, or for targeted tissue regeneration. In the project, we
analyzed the effect of all available statins on the morphology, inhibition and proliferation of
human tumor and stem cells. We realized that stem cells are more resistant to the effects of
statins than tumor cells. This is a positive outcome for clinical applications. Additionally, we
performed the experiments in 2D and 3D cultivation conditions with comparable results. The
effect of individual statins on stem cell's gene expression correlated with the results obtained
from tumor cells. Most of the analyzed genes had reduced expression in stem cells.
Contrary, the expression of analyzed genes increased in tumor cells. Moreover, rosuvastatin
affected gene expression in stem cells, while the expression remained unchanged in tumor
cells. Based on analyzed conditions, the cell cycle arrest is followed by a programmed cell
death not by necrosis, which is associated with inflammatory tissue changes. This
knowledge is important for the application of statins in the chemo-adjuvant therapy of
tumors. The effect of statins on the differentiation of stem cells confirmed their supportive
role on this process at low concentrations. The obtained results enabled the successful
fulfillment of the project's aims. In addition, they make the possibilities for the continuity of
statin's research in the ongoing projects.
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