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Uplatnenie vysledkov projektu

Vysledky projektu mdzu byt uplatnené v klinickej praxi na v€asnu diagnostiku leukémie a
karcindmu prsnika.

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

Cielom projektu bolo navrhnutie originalnej metody vyuZitelnej v klinickej onkoldgii na
diagnostiku vybranych onkologickych ochoreni s vyuzitim biosenzorov a DNA aptamérov
ako receptorov. Zamerali sme sa na dva typy ochoreni - leukémiu a rakovinu prsnika.
Vyuzili sme DNA aptaméry Specifické k protein tyrozin kinaze 7 (PTK7), ktora sa v zvySenej
miere vyskytuje v membranach leukemickych buniek a aptaméry Specifické k HER2+
receptorom, ktoré sa nachadzaju v membranach buniek karcindmu prsnika. Vyvinuli sme
akustické biosenzory umoZzniujuce detegovat leukemické bunky s citlivostou 195120
buniek/mL. Akusticky biosenzor sme uspesne overili aj na realnych klinickych vzorkach.
Moznost’ detekcie leukemickych buniek sme potvrdili aj pomocou elektrochemickych metod
s vyuzitim DNA aptamérov oznacenych redoxnymi znackami ferocénom alebo metylénovou
modrou. Citlivost’ tejto detekcie bola 105+10 buniek/mL. Pomocou metédy TREC
(topografické zobrazene a rozpoznavanie), sme urcili hustotu PTK7 receptorov na povrchu
leukemickych Jurkak buniek. Vyvinuli sme taktiez akusticky biosenzor na detekciu buniek
karcinomu prsnika. Biosenzor bol Specificky a umoznil detekciu buniek s citlivostou 1574
buniek/mL. Pomocou zlatych nano&astic modifikovanych DNA aptamérmi sa nam podarilo
zvysit citlivost detekcie takmer trojnasobne na hodnotu 550 buniek/mL. Ziskané vysledky
sme opublikovali v 15 €lankoch v medzinarodnych karentovanych asopisoch a prezentovali
v 19 prispevkoch na doméacich a zahraniénych konferenciach.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
The aim of the project consisted in development of original methods applicable in clinical
oncology for early diagnostics of selected cancer diseases using biosensors and DNA
aptamers as receptors. The focus was on two types of diseases - leukemia and breast
cancer. For this purpose we used DNA aptamers specific to protein tyrosine kinase 7
(PTK7), which is presented in increased concentrations in the membranes of leukemia cells.
We used also aptamers specific to the HER2+ receptors that are present in the membranes
of breast cancer cells. We have developed acoustics biosensors that allowed detection of
leukemia cells with sensitivity of 195+20 cells/mL. The acoustics biosensors have been
successfully validated on a real clinical samples. Possibility of detection of leukemia cells
has been confirmed also by means of electrochemical methods using DNA aptamers
modified by redox markers ferrocene and methylene blue. The sensitivity of this detection
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was 105£10 cells/mL. Using the TREC method (topography and recognition imaging), we
determined the density of PTKY7 receptors at the surface of leukemia Jurkat cells. We also
developed acoustics biosensor for detection of breast cancer cells. The biosensor was
specific and allowed detection of the breast cancer cells with sensitivity of 1574 cells/mL.
Using gold nanoparticles modified by DNA aptamers we were able to increase sensitivity of
detection almost 3 times up to 550 cells/mL. Obtained results have been published in 15

papers at international indexed journals and presented in 19 contributions in a domestics
and international conferences.
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