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Uplatnenie vysledkov projektu

Vysledky projektu mézu najst’ uplatnenie pri konstrukcii biosenzorov na baze kalixarénov na
detekciu biologicky vyznamnych latok, takych ako dopamin a cytochrom c, ktoré su
vyznamné pre medicinsku diagnostiku.

CHARAKTERISTIKA VYSLEDKOV

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

Ciefom projektu bolo studium mechanizmov interakcie ligandov s kalixarénmi réznej Struktary
citlivych na dopamin (DA) a cytochrom c (cyt ¢) s vyuzitim réznych fyzikalnych metdd. Projekt
suvisel s reintegraciou vedeckého pracovnika RNDr. P. Vitovi¢a, PhD. Po&as rieSenia
projektu sme ziskali nové vysledky, ktoré svedc&ia o tom, Ze kalixarény tvorené Styrmi

a Siestimi fenolovymi kruhmi modifikované na jednej strane hydrofébnymi retazcami a na
strane druhej hydroxylovymi, respektive karboxylovymi skupinami tvoria stabilné monovrstvy
na rozhrani voda-vzduch. Kalixarény tvorili stabilné monovrstvy aj v zmesi s fosfolipidmi.

V zavislosti od Struktury kalixarénov vznikali ich agrehaty alebo komplexy s fosfolipidmi.
Interakcia DA a cyt ¢ s kalixarénmi v monovrstvach sa prejavila vyraznou zmenou ich
fyzikalnych veli€in takych ako povrchovy tlak a dipolovy potencidl. Tieto zmeny zaviseli od
fazového stavu monovrstiev. Kalixarény sme zabudovali aj do lipidovych mebran na pevnom
podklade (sBLM). Pomocou impedanénej spektroskopie sme preStudovali interakciu DA a cyt
c s takto zabudovanymi kalixarénmi a analyzovali sme selektrivitu a citlivost odozvy.
Pomocou metdody NMR sme zistili existenciu roznych konformacii kalixarénov. Kalixarény
citlivé na cyt c sme zabudovali aj do unilamelarnych lipozémov. Pomocou Doplerovej
velocimetrie a rozptylu svetla sme zistili, Ze rast koncentracie kalixarénov v lipozémoch vedie
k rastu ich priemeru a k zvy3eniu zaporného povrchového naboja. Dodanie cyt ¢ viedlo

k neutralizacii naboja. Kalixarény sme pouzili aj na naviazanie aptamérov, ¢o viedlo

k vytvoreniu citlivého biosenzora na trombin.

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

The project objectives consisted in the study of the mechanisms of interaction ligands with
calixarenes of different structure sensitive to dopamine (DA) and cytochrome c (cyt c) using
various physical methods. The reintegration of scientific staff Dr. P. Vitovic was another
important task. New results have been obtained suggesting that calixarenes formed by four or
six phenol rings modified by hydrophobic chains at one side and hydroxyl or carboxylic
groups at another side form stable monolayers at the air-water interface. Calixarenes formed
stable monolayers also in a mixture with lipids. Depending on the structure of the calixarenes
they aggregated or lipid-calixarene complexes were formed. The interaction of DA and cyt ¢
with calixarenes in monolayers resulted in substantial changes of their physical properties
such are surface pressure and dipole potential and depended on the monolayer phase state.
The calixarenes were incorporated also into the supported lipid membranes (sBLM). By
means of impedance spectroscopy we studied the interaction of DA and cyt ¢ with calixarenes
in sBLM and analyzed the specificity and sensitivity of the response. NMR method allowed us
to found existence of different conformations of calixarenes. Calixarenes sensitive to cyt ¢
have been incorporated also into the unilamellar liposomes. Using Doppler velocimetry and
light scattering we found that increased concentration of calixarenes in lipid bilayer resulted in
increase of liposome diameter and negative charge density. At presence of cyt c the
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neutralisation of the negative surface charge took place. We used also calixarenes for
immobilisation of DNA aptamers and developed sensitive biosensor for thrombin detection.
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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 18. 09. 2012 V Bratislave 19. 09. 2012
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