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Uplatnenie vysledkov projektu

Nové, fyzikalne orientované pohlady na mechanizmy vzniku a rozvoja priénovych ochoreni
mozu poméct k pochopeniu a nasmerovaniu novych metdd terapie tychto ochoreni.

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

Pribnmi spdsobené transmisivne spongiformné encefalopatie su smrtelné a nelie€itelné,
napriek nesmiernemu Usiliu vedcov najrozli¢nejSich Specializacii. My sme sa snazili prispiet
k pochopeniu etiopatogenézy a terapii tejto choroby z neStandartného pohladu fyzika.
Pomocou fluorescencénej a polarizanej mikroskopie sme ukazali, Ze funkcionalne
magnetické nanoCastice mézu efektivne desStruovat’ uz utvorené amyloidné plaky, mézu
preventivnhe zabranovat ich tvorbe a mozu byt tiez pouzité na ich diagnostiku. Navrhli a
rozpracovali sme aj detailny mechanizmus tohto procesu.

Pouzitim metdd molekulovej dynamiky s réznymitypmi silovych poli, ako aj Ab initio
molekulovej dynamiky bolo Studované viazanie katibnov Cu2+ na protein v neusporiadanej
oblasti, kde nie su k dispozicii experimentalne Struktury; a taktiez Strukturalne a dynamické
vlastnosti prion viazuceho aptaméru, kde sa Studovala najma dynamika a energetika
vymeny K+ i6nov medzi dutinou G-kvadruplexu a vonkajSim prostredim. Zaujimavé su aj
metodické poznatky o vhodnosti jednotlivych metdd na takéto Specifické pripady.

Verime, Ze sme tymito fyzikalnymi pristupmi, publikovanymi v desiatich pracach, inSpirovali
aj dalSich vedcov, o ¢om sved¢i uz 30 citacii nami dosiahnutych vysledkov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
Prion-induced transmissible spongiform encephalopathies are deadly and incurable, despite
the tremendous efforts of scientists of all specializations. We have tried to contribute to the
understanding of the etiopathogenesis and therapy of this disease from a non-standard
physicist's point of view. Using fluorescence and polarization microscopy, we have shown
that functional magnetic nanoparticles can effectively destroy already formed amyloid
plaques . We have also designed and developed a detailed mechanism for this process.
Using methods of molecular dynamics with different types of force fields as well as Ab initio
molecular dynamics, the binding of Cu 2+ cations to a protein in a disordered region where
exact experimental structures are not available has been studied; as well as the structural
and dynamic properties of the prion-binding aptamer, where the dynamics and energetics of
K+ ion exchange between the cavity of the G-quadruplex and the external medium (solvent)
were studied. Accumulated methodological understanding of the suitability of individual
methods for these specific cases is also interesting.:
We believe that we have inspired other scientists with these physical approaches, published
Formular ZK, strana 2/3



in ten works, as evidenced already by 30 citations to our results.
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