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Uplatnenie vysledkov projektu

Vysledky rieSenia projektu mdzu najst uplatnenie v cielenej medicinskej terapii vyuzivajucej
nanocastice na prenos lieCiv.

CHARAKTERISTIKA VYSLEDKOV

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

Projekt bol zamerany na zapojenie doktorandky Mgr. Zuzany Garaiovej do vedeckej prace
spojenej so Studiom mechanizmov interakcie nanocastic s lipidovymi membranami. Medzi
testovanymi latkami boli: kalixarény, cytochrom c (Cyt ¢), polyamidoaminové dendriméry
(PAMAM), chitosan-DNA komplexy (polyplexy) a lipidové nanoemulzie. Zistili sme, ze umelé
receptory — molekuly calix[6]arenu (CX) zabudované do lipidovych vezikul dokazu
rozpoznavat amino skupiny pritomné na PAMAM alebo Cyt c. Polyplexy na baze chitosanu
dvoch typov — rozvetvené, trisacharidom substituované chitosanové oligoméry (SBTCO),
ktoré preukazuju vySSiu transfekénu ucinnost v porovnani s linearnym chitosanom (LCO) boli
analyzované v zmysle Studia ich prestupu do HelLa rakovinovych buniek kréku maternice.
Pouzitim endocytickych inhibitorov sme prestudovali klatrinovu a caveolae endocyticku cestu.
LCO polyplexy boli na povrchu buniek viazané intenzivnejSie nez SBTCO a internalizované v
mensSej miere prostrednictvom niekolkych endocytickych ciest. SBTCO polyplexy sa do
buniek dostavaju prevazne klatrin-nezavislou endocytézou. Nanoemulzie pripravené s 5 — 50
mol% polyetylénglykolom (PEG) na ich povrchu sme analyzovali v spojeni s PC3
rakovinovymi bunkami prostaty. Nanoemulzie s 5 mol% PEG boli internalizované majoritne;
avsak s vys3ou povrchovou hustotou PEG prestup nanoemulzii do buniek klesal. DOlezitym
vysledkom bola uspedna obhajoba dizertacnej prace Z. Garaiovej diia 28.8.2013. Ciele
projektu boli splnené.

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

The project was focused on the involvement of PhD student Mgr. Zuzana Garaiova into the
scientific work conected with the study of the mechanisms of interaction of nanoparticles with
lipid membranes. Among compounds tested were the calixarenes, cytochrome c (Cyt c),
polyamidoamine dendrimers (PAMAM), chitosan-DNA complexes (polyplexes) and lipid
nanoemulsions. We have shown, that artificial receptors - calix[6]arene (CX) — incorporated
into the lipid bilayer of vesicles can recognize the amino groups of PAMAM or Cyt c. Chitosan
polyplexes of two types - self-branched glycosylated (trisacharidesubstituted) chitosan
oligomers (SBTCO) that demonstrate superior transfection efficacy compared to linear
chitosan (LCO) were studied for cellular uptake by human cervical carcinoma cells. Using
endocytic inhibitors, internalization of SBTCO and LCO was studied with the focus on the role
of clathrin and caveolae-mediated pathways. LCO polyplexes bind more strongly to the cell
surface than SBTCO and are internalized to a less extent through several endocytic
pathways. SBTCO polyplexes are predominantly internalized through clathrin-independent
endocytic pathways. Nanoemulsions prepared with 5-50 mol% polyethylene glycol (PEG)
surface densities were studied for cellular uptake by prostate cancer cells. Nanoemulsions
with 5 mol% of PEG were taken by majority of cells. Increase in PEG content led to
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decreased cellular uptake. Important result consists in successfull defense of PhD thesis of Z.
Garaiova. The project objectives were fulfiled.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
prof.RNDr. Tibor Hianik, DrSc. Prof . RNDr. Karol Midieta, PhD.

V Bratislave 23.09.2013 V Bratislave 24.09.2013

" podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemeu
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