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Anotacia témy dizertacnej prace:

Vyskyt a lokalizacia nekanonickych Strukturnych motivov v nukleovych kyselinach, ako su napriklad DNA vlasenky,
triplexy a G-kvadruplexy nie je ndhodny. Prdve tieto motivy a nie samotné mutacie v Struktdrnych génoch, su
povazované za klucové kontrolné body mnohych biologickych procesov a zodpovedaju aj za samotnu expresiu
regulacnych proteinov v bunkach. Vysledkom je napriklad nekontrolovana proliferdcia, indukcia tvorby neoplaziem,
zvysSenie poruch v DNA repardcii a rekombinacnych mechanizmoch, nekontrolovand diferenciacia ale aj starnutie
buniek. Hlavnou ulohou bude definovat podmienky vzniku nekanonickych Struktur, ich stabilizacia pomocou
Specifickych ligandov a mozné dopady na viabilitu buniek.

The occurrence and localization of non-canonical structural motifs in nucleic acids, such as DNA hairpins, triplexes
and G-quadruplexes, is not random. These motifs, and not the mutations in genes themselves, that are considered
the key control points of many biological processes and are also responsible for the very expression of regulatory
proteins in cells. The result is, for example, uncontrolled proliferation, induction of neoplasm formation, increased
malfunctions in DNA repair and recombination mechanisms, uncontrolled differentiation, but also senescence of
cells. The main task will be to define the conditions for the formation of non-canonical structures, their stabilization
using specific ligands and possible impacts on cell viability.
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Nanocastice sa v poslednom €ase €asto vyuZivaju pri biozobrazovani a transporte lie€iv napriklad pri diagnostike
rakoviny a jej liecbe. Ich vlastnosti su neustale vylepSované aj vdaka modifikdcii ich povrchov DNA aptamérmi,
umelo vytvorenymi ligandami, ktoré Specificky rozpozndvaju ciefové molekulové Struktury. DNA aptaméry
konjugované s nanocasticami su zodpovedné za ich hromadenie sa v blizkosti miesta ich nasledného biologického
ucinku. Ciefom vyskumnej prace doktoranda bude vyvinutie cielenych biokonjugatov nanocastic s aptamérmi a
vytvorenie univerzalneho postupu pre efektivnu produkciu receptorovych bio-nano-konjugatov, ktoré budi vhodné
pre vyuZitie pri diagnostike Sirokej skaly molekulovych cielov.

Recently, nanoparticles are often used in bioimaging and drug delivery transport, and for example in cancer
diagnostic and treatment. Their properties are constantly improved thanks to the modification of their surfaces
with DNA aptamers, artificial ligands that specifically recognize molecular target. DNA aptamers conjugated with
nanoparticles are responsible for their accumulation close the site of their subsequent biological action. The goal
of the research work will be the development of targeted bioconjugates of nanoparticles with aptamers and the
creation of a universal procedure for the effective production of receptor bio-nano-conjugates, which will be
suitable for diagnosis of a wide range of molecular targets.
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Pomocou Uv-Vis a fluorescenénych spektrofotometrickych metdd urcit spbsob viazania a vplyv novych
nizkomolekulovych ligandov na DNA z telacieho tymusu ako aj na albumin. Vypocitané budu Stern-Volmerove a
vazbové konStanty pre jednotlivé derivaty. Nameranim CD spektier sa upresni, ¢i sa jednotlivé derivaty viazu do
Zliabku resp interkaluju sa medzi bazové pary DNA. Pomocou elektroforetickych metdd budu preskimané moznosti
Stiepenia plazmidovej DNA Studovanymi zli¢eninami. Zisti sa aj inhibi¢ny vplyv skimanych latok na topoizomerazu
I, resp. Il.

Uv-Vis and fluorescence spectrophotometric methods will be used to determine the binding of calf thymus DNA
and albumin with newly synthesized low-molecular ligands. The Stern-Volmer and binding constants will be
calculated. CD spectra will be measured to specify the binding mode (intercalation/or groove binding) of the studied
compounds. Nuclease activity test with plasmid DNA and topoisomerase /Il inhibition test will be performed using
electrophoretic methods.
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Dizertacna praca je zamerana na Studium interakcii novych derivatov akridinov/akridénov s nukleovymi kyselinami.
Bude sledovany vplyv tychto novych lieCiv na cieflové molekuly DNA a RNA, ktoré su potencionalnymi inhibitormi
topoizomeraz a telomerdz. Stidium bude zamerané na sledovanie zmien v komplexoch DNA/RNA-ligand pomocou
UV-Vis, fluorescencnej spektroskopie, linedrneho a cirkuldarneho dichroizmu. Uréi sa sp6sob interakcie ligandov
s DNA/RNA. Taktiez sa bude testovat cytostaticky/cytotoxicky G¢inok na vybrané nadorové a nenadorové bunkové
linie. U¢inok latok na bunky bude $tudovany pomocou analyzy prietokovou cytometriou a bude uréeny sposob
bunkovej smrti. Lokalizicia derivatov v bunkach sa bude analyzovat pomocou konfokalnej mikroskopie.

In the thesis, the interaction of a series novel derivatives of acridines/acridones with nucleic acids will be
investigated. The effect of these new drugs on the target DNA and RNA molecules, which are potential inhibitors of
topoisomerases | and Il and telomerases, will be analysed by monitoring the changes in the DNA/RNA-ligand
complexes using UV-Vis, fluorescence spectroscopy, linear and circular dichroism. The mode of interaction of
ligands with DNA/RNA will be determined, and the cytostatic/cytotoxic effect on selected tumor and non-tumor
cell lines will also be tested. The effect of the substances on cells will be studied using flow cytometry analysis and
the mode of cell death will be determined. Lastly, the localization of derivatives within the cells will be investigated
using confocal microscopy.
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Fungovanie Zivej hmoty sa nezaobide bez vzajomnych interakcii medzi makromolekulami (proteinmi, nukleovymi
kyselinami, lipidmi), ktoré ju tvoria. Bez nich by procesy v organizmoch, tak ako ich pozname, neexistovali. Pritom
je nevyhnutné, aby interagujice molekuly voéi sebe vykazovali isty stupen afinity. V tejto dizertacnej praci bude
Studovany sp6sob interakcie a miera afinity medzi vybranymi proteinmi a ich partnermi (napr. stafylokinaza s
plazminom). Na sledovanie tvorby medzimolekulovych asociaénych komplexov budu pouZité techniky, ktoré
vyuzivaju javy ako povrchovd plazmdnova rezonancia, fluorescencia, prip. rozptyl svetla. Nadobudnuté vysledky
budld moct byt vyuZité v postupoch, ktoré sa vyuzivaju pri metdde riadenej evolicie (ribozémovy displej), pri
izolaciach proteinov ale aj v ramci zakladného vyskumu biomakromolekadl.

The functioning of living matter is dependent on mutual interactions between the macromolecules (proteins,
nucleic acids, lipids) that make it up. Without them, processes in organisms as we know them would not exist. In
doing so, it is necessary that the interacting molecules show a certain degree of affinity towards each other. In this
dissertation, the mode of interaction and degree of affinity between selected proteins and their partners (e.g.
staphylokinase with plasmin) will be studied. To monitor the formation of intermolecular association complexes,
techniques that use phenomena such as surface plasmon resonance, fluorescence, or light scattering will be
employed. The acquired results will be able to be used in the procedures applied in the method of controlled
evolution (ribosome display), in the isolation of proteins, as well as in the basic research related to
biomacromolecules.
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