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Anotacia témy dizertacnej prace:

Amyloidné Struktary poly/peptidov st spajané s ochoreniami ako Alzheimerova choroba,
systémové amyloiddzy, diabetes mellitus a dalSie. V poslednom obdobi sa zistilo, Ze su
nevyhnutnou stucéastou aj mnohych Zivotne délezitych pochodov v organizmoch - od baktérii az po
[udi. Cielom prace je prispiet k lepSiemu poznaniu mechanizmov tvorby a inhibicie amyloidnej
agregacie proteinov prostrednictvom jej modulacie pomocou réznych latok (anorganické a
organické molekuly, biomolekuly, nanocastice). Na zaklade toho je mozné lepsie pochopit
patologicky a fyziologicky uéinok amyloidnych $truktdr na molekularnej drovni. Vyuzivat sa budu
rozne fyzikalno-chemické metddy, hlavne spektroskopické, kalorimetrické, chromatografické
techniky a atdmova silova mikroskopia.

Ciele:

1. Charakterizacia proteinovych konformérov spojenych s tvorbou amyloidnych Struktur.

2. Modulacia amyloidnej fibrilizacie pomocou réznych latok (anorganické a organické molekuly,
biomolekuly, nanocastice).

3. Charakterizacia ucinku efektivnych moduldtorov na amyloidné Struktury.



Amyloid structures of poly/peptides have been associated with diseases such as Alzheimer's
disease, systematic amyloidoses, diabetes mellitus and others. Recently, it has been found that
amyloids are important for many essential processes in organisms - from bacteria to humans. The
aim of this work is to contribute to a better understanding of the mechanisms of the formation and
inhibition of protein amyloid aggregation through their modulation by various substances (inorganic
and organic molecules, biomolecules, nanoparticles). Based on this, it is possible to better
understand the pathological and physiological effects of amyloid structures at the molecular level.
Various physico-chemical methods will be used, mainly spectroscopic, calorimetric,
chromatographic techniques and atomic force microscopy.

Goals:

1. Characterization of protein conformers associated with the formation of amyloid structures

2. Modulation of amyloid fibrillization using various substances (inorganic and organic molecules,
biomolecules, nanoparticles).

3. Elucidation of the effect of effective modulators on amyloid structures
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Anotacia témy dizertacnej prace:

Identifikacia ucinnych solventov schopnych modulovat stabilitu a agregaciu proteinov ma velky
vyznam pre rozmanité aplikacie v biotechnolégiach alebo v medicine. Vyroba a dlhodobé
skladovanie proteinov vyZaduje nastavit vhodné podmienky prostredia uchovévajice nativnu
Struktdru proteinov a zabranujlce ich agregacii. Podobne, tvorba Specidlneho typu usporiadanych
agregatov — amyloidnych fibril, je podmienend vonkajSimi podmienkami. Amyloidné agregaty
predstavuju nové potencialne biomaterialy vdaka ich unikatnym vlastnostiam. Najdenie podmienok
schopnych indukovat tvorbu definovanych amyloidnych agregatov je preto v centre zaujmu.
Cielom prace je Studovat vplyv $pecidlnych solventov - idnovych kvapalin a hlboko eutektickych
zmesi - na stabilitu, kinetiku amyloidnej agregdacie a morfoldgiu amyloidnych fibril réznych
proteinov (lyzozym, inzulin). Zdmerom je zistit vztah medzi zloZenim a fyzikalno-chemickymi
vlastnostami solventov a ich schopnostou stabilizovat/destabilizovat Struktdru proteinov a
inhibovat/urychlovat tvorbu amyloidnch agregatov s ciefom najst solventy schopné stabilizovat
$tudované proteiny ako aj indukovat tvorbu amyloidnych agregatov s definovanou morfolégiou.
Vyuzivat sa budu spektroskopické (UV-VIS, CD, FTIR) a kalorimetrické (DSC, ITC) metddy ako aj
atémova silova mikroskopia (AFM) a metddy pocitaCovej analyzy obrazkov.

The identification of effective solvents capable of modulating protein stability and aggregation is of
great importance for various applications in biotechnology or medicine. The production and long-
term storage of proteins requires setting appropriate environmental conditions that preserve the



native structure of the proteins and prevent their aggregation. Similarly, the formation of a special
type of ordered aggregates - amyloid fibrils, is modulated by external conditions. Amyloid
aggregates represent new potential biomaterials due to their unique properties. Therefore, finding
conditions capable of inducing the formation of defined amyloid aggregates is of interest. This work
aims to study the effect of special solvents - ionic liquids and deep eutectic mixtures — on the
stability, kinetics of amyloid aggregation, and morphology of amyloid fibrils of various proteins
(lysozyme, insulin). The objective is to determine the relationship between solvent’s composition
and physicochemical properties and their ability to stabilize/destabilize protein structure and
inhibit/accelerate amyloid aggregation to find solvents capable of stabilizing studied proteins or
inducing amyloid aggregate formation with defined morphology. Spectroscopic (UV-VIS, CD, FTIR)
and calorimetric (DSC, ITC) methods, as well as atomic force microscopy (AFM) and computer
image analysis methods, will be used.



