Témy dizertacnych prac v Sudijnom programe Biofyzika so zaciatkom v roku 2023

Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Ndazov dizertacnej prace:
Sk: Studium vztahu $truktdra-stabilita-bunkovy zachyt polymérnych transportnych systémov pre
protinadorové lieciva

En: Understanding the structure-stability-cellular internalization relationship of polymeric nanoparticles for
targeted drug transport

Meno skolitela:
(s odkazom na osobnu stranku):

prof. RNDr. Pavol Miskovsky, DrSc. (pavol.miskovsky@upjs.sk)
https://www.upis.sk/UPJS/zamestnanec/pavol.miskovsky/

Meno Skolitela Specialistu — konzultanta:

Shubhashis Datta, PhD. (shubhashis.datta@upjs.sk)
https://www.upjs.sk/en/UPJS/employee/shubhashis.datta/

Nazov fakultného pracoviska Skolitela:
(s odkazom na webovu stranku pracoviska):

Sk: Centrum interdisciplindrnych biovied, Technologicky a inovaény park UPJS
https://www.upjs.sk/pracoviska/tip/cib/

En: Center for interdiciplinary biosciences, Technology and innovation park at UPJS

https://www.upjs.sk/pracoviska/tip/cib/

Formu realizacie DS: denna/daily
Anotacia témy dizertacnej prace:

Nanocastice tvorené spontannou struktirnou organizaciou amfifilnych kopolymérov si v poslednom obdobi
ziskali zvy$enu pozornost ako inteligentny nosi¢ pre lepSiu solubilizaciu a efektivny transport
protirakovinovych latok do buniek. Mnohé z tychto nanocastic presli klinickymi skiskami a niektoré sa uz i
klinicky pouzivaju. Na dosiahnutie vysoke] terapeutickej ucinnosti po intravendznej aplikacii polymérnej
formulacie nano-lieciva je jeho stabilita pocas cirkuldcie v krvnych kompartmentoch nevyhnutnym
predpokladom na dodanie lieciva. Cielom tejto prace je Studovat a porozumiet chovaniu polymérnych
nanocastic za podmienok, ktorym budu ¢elit in vivo, ako si extrémne zriedenia a interakcie s krvnymi
proteinmi (napr. sérovym albuminom, globulinom) a bunkami. Doktorand bude skimat, ako malé
Strukturalne zmeny kopolyméru ovplyvnia vztah medzi stabilitou a aktivitou nanocastic, co mozZe hrat
rozhodujucu ulohu pri navrhovani ucinnych polymérnych nanocastic pre biomedicinske aplikacie.

Annotation of the disertation thesis:

Nanoparticles formed by the self-assembly of amphiphilic copolymers have gained increased attention as a
smart carrier for the improved solubilization and efficient delivery of anticancer agents. Many of those
nanoparticles have entered clinical trials and some are in clinic use. To perform high therapeutic efficacy after
an intravenous injection of polymeric nano-drug formulation, its stability during circulation in blood
compartments is prerequisite for drug delivery. The aim of this thesis is to study and understand the behavior
of polymeric nanoparticles under conditions in vivo such as extreme dilutions and interactions with blood
proteins (e.g. serum albumin, globulin) and cells. The PhD student will investigate how minor structural
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changes of copolymer will affect the stability-activity relationship of nanoparticles which may play crucial
role in designing effective polymeric nanoparticles for biomedical applications.



Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Nazov dizertacnej prace:
Sk: Vyvoj nanosenzorov na baze plazmdénmi zosilnenej optickej spektroskopie pre citlivd a selektivnu detekciu
roznych mutdcii coronavirusu SARS-Cov-2

En: Development of nanosensors based on plasmonic-enhanced optical spectroscopy for sensitive and
selective detection of SARS-Cov-2 mutants)

Meno Skolitela:
(s odkazom na osobnu stranku):

prof. RNDr. Pavol Miskovsky, DrSc. (pavol.miskovsky@upjs.sk)
https://www.upjs.sk/UPJS/zamestnanec/pavol.miskovsky/

Meno Skolitela Specialistu — konzultanta:

Santiago Sanchez-Cortés (s.sanchez.cortes@csic.es)
https://www.researchgate.net/profile/S-Sanchez-Cortes

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Centrum interdisciplindrnych biovied, Technologicky a inovaény park UPJS
https://www.upjs.sk/pracoviska/tip/cib/

En: Center for interdiciplinary biosciences, Technology and innovation park at UPJS

https://www.upjs.sk/pracoviska/tip/cib/

Formu realizacie DS: denna/daily
Anotacia témy dizertacnej prace:

Interakcia svetla s nanostruktirami povrchu kovov, ako je striebro alebo zlato, spésobuje znacné zosilnenie
elektrického pola na povrchu kovu. Toto je zakladom takzvanej plazmdnovej zosilnenej optickej
spektroskopie - PEOS (Ramanovej, fluorescenénej a IR), ktord vedie k obrovskému zosilneniu
spektroskopického signalu z molekul umiestnenych na kovovom povrchu. Techniky PEOS su zaloZzené na
nanotechnolégii a za poslednych 20 rokov bol zaznamenany znacny pokrok v aplikacidach PEOS vdaka vyvoju
novych nanostruktirnych kovovych substratov schopnych vyvolat vysoké zosilnenie elektrického pola.
Cielom tejto doktorandskej prace je vyvoja vyroba novych nanostruktur na baze plazmonickych kovov. Tieto
nové nanosenzory budu pripravené podla Specifickych architektdr a morfolégii, aby sa nasli povrchy s
inovativnymi vlastnostami, ktoré sa pouZiju pri detekcii mnozstva znecistujucich latok (Zivotné prostredie),
biomolekdl (medicina), farbiv (kultirne dediéstvo) a molekdl vyuzivanych v priemysle (chemicky,
farmaceuticky).

Poznamka: Predmet dizertacnej prace je zaloZeny na vyvoji prelomovej technolégie PickMolTM spolo¢nostou
SAFTRA photonics. V obdobi doktorandského stidia bude mat Student jedine¢nu prileZitost spolupracovat s
poprednymi svetovymi spolo¢nostami v oblasti Zivotného prostredia, chémie a potravinarstva.

Annotation of the disertation thesis:

The interaction of light with nanostructures of surface of metals, such as silver or gold, produces a large
intensification of electric field on the metal surface. This is the basis of the so-called Plasmonic-Enhanced
Optical Spectroscopy - PEOS (Raman, Fluorescence and IR) that leads to a huge enhancement of
spectroscopic signal from molecules placed on the metal surface. PEOS techniques are based on
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nanotechnology and in the last 20 years a boom in the applications of PEOS have been noted due to the
development of new and magic nanostructured metal substrates able to induce a high intensification of the
electricfield. In this PhD work, the fabrication of new and feasible nanostructures based on plasmonic metals
isintended. These new nanosensors will be prepared under specific architectures and morphologies in order
to find surfaces with innovative properties to be applied in the detection of a large list of pollutants
(environment), biomolecules (medicine). colorants of interest (cultural heritage) and molecules of interest in
industry (chemical, pharmaceutical).

Remark: The subject of the thesis is based on the development of breakthrough PickMol™ technology by
SAFTRA photonics. In the period of the doctoral study the student will have an unique occasion to work with
leading global companies in environment, chemistry and food industry.



Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Nazov dizertacnej prace:
Sk: Vyvoj nanocasticového transportného systému pre dorucenie lieciv a biozobrazovanie

En: Development of a nano-transport system for drug delivery and bioimaging

Meno Skolitela:
(s odkazom na osobnu stranku):

RNDr. Veronika HuntoSova, PhD. (veronika.huntosova@upjs.sk)
https://cib-center.org/dr-veronika-huntosova-phd/

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Centrum interdisciplinarnych biovied, Technologicky a inovaény park UPJS
https://www.upjs.sk/pracoviska/tip/cib/

En: Center for interdiciplinary biosciences, Technology and innovation park at UPJS

https://www.upjs.sk/pracoviska/tip/cib/

Formu realizécie DS: dennd/daily
Anotacia témy dizertacnej prace:

Cielend terapia predstavuje jeden z najperspektivnejsich pristupov ako vysledovat nadorové bunky
a neinvazivne ich zneskodnit. V tejto oblasti bolo vyvinutych niekolko pristupov ako zvysit efektivitu cielenia.
Ulohou doktoranda bude navrhnut pristup ako efektivne zacielit po$kodené tkanivo prostrednictvom
biokompatibilného nanocasticového systému. Transportny systém bude navrhnuty s ciefom nielen dorucit
lie€ivo, ale zaroven plnit aktivnu funkciu v biozobrazovani. Pri plneni Gloh v rdmci dizertaéného projektu bude
Student vyuzivat metddy fluorescenénej spektroskopie, mikroskopie, biozobrazovania. Pre studium efektivity
daného systému bude pouzivat metddy prietokovej cytometrie, immunoznadenia, western blotu a PCR. Ako
model bude vyuzivat 2D a 3D kultiry buniek a predklinicky model vtaéej chorioalantoickej membrany.
V ramci projektu bude Student aktivne spolupracovat s inymi laboratériami na Slovensku a v zahranidi.

Annotation of the disertation thesis:

Targeted therapy is one of the most promising approaches for tracing cancer cells and neutralizing them non-
invasively. Several approaches have been developed in this area to increase targeting effectiveness. The
doctoral student's task will be to propose an approach on how to effectively target diseased tissue through
a biocompatible nanoparticle system. The delivery system will be designed not only to deliver drugs, but also
to play an active role in bioimaging. When performing tasks within the dissertation project, the student will
use the methods of fluorescence spectroscopy, microscopy, bioimaging. The methods of flow cytometry,
immunolabeling, western blot and PCR will be used to study the effectiveness of the system. The study will
be performed in 2D and 3D cell cultures and a preclinical model of the avian chorioallantoic membrane.
Within the project, the student will actively cooperate with other laboratories in Slovakia and abroad.
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Nazov odboru: Fyzika
Physics
Nazov studijného programu: Biofyzika
Biophysics
Nazov dizertacnej prace:

Sk: Sledovanie signdlnych drah v procese imunoterapie a fotodynamickej terapie

En: Investigation of the signalling pathways active in a Immunotherapy and photodynamic therapy

Meno Skolitela:
(s odkazom na osobnu stranku):

RNDr. Veronika HuntoSova, PhD. (veronika.huntosova@upjs.sk)
https://cib-center.org/dr-veronika-huntosova-phd/

Meno Skolitela Specialistu — konzultanta:
Dr. Gyorgy Vamosi (Univerzita v Debrecine)

Nazov fakultného pracoviska skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Centrum interdisciplinarnych biovied, Technologicky a inovaény park UPJS
https://www.upjs.sk/pracoviska/tip/cib/

En: Center for interdiciplinary biosciences, Technology and innovation park at UPJS

https://www.upjs.sk/pracoviska/tip/cib/

Formu realizacie DS: denna/daily
Anotacia témy dizertacnej prace:

Aplikacia svetla v procese regenerdcie, fotodiagnostiky a lieCcby nadorovych ochoreni plni déleZita ulohu.
Casto sa jednd o neinvazivnu formu terapie, ktord je velmi dobre znaand pacientmi. V zavislosti od pouZitej
vinovej dizky zdroja Ziarenia, svetelnej davky a koncentracie liediva je mozné dosiahnut regeneraciu bunky,
ale aj jej smrt. Aktivnym cielenim antiproliferaénych protilatok vo¢i bunkovym receptorom nachadzajucich sa
na povrchu bunky je mozné lie¢it pomocou imunoterapie niektoré druhy nadorov. Tento pristup bude
adaptovany pre transportny systém-nanocastice, ktoré budd aktivne dorucovat lie¢ivo do nadorovych
buniek. Ulohou doktoranda bude identifikovat mechanizmus pdsobenia imunoterapie a fotodynamickej
terapie so zretelom na endomembrdnovy systém, metabolizmus bunky a signdlne molekuly veduce
k regeneracii bunky alebo jej smrti. Pri plneni Gloh v ramci dizertaéného projektu bude $tudent vyuzivat
metddy fluorescenénej spektroskopie, mikroskopie (konfokdlna fluorescenénd mikroskopia a FLIM),
biozobrazovania, prietokovej cytometrie, immunoznacenia, western blotu a PCR. Ako model bude vyuzivat
2D a 3D kultdry buniek a predklinicky model vtacej chorioalantoickej membrany. V ramci projektu bude
Student aktivne spolupracovat s inymi laboratériami na Slovensku a v zahranidi.

Annotation of the disertation thesis:

The application of light plays an important role in the process of regeneration, photodiagnostics and
treatment of cancer. It is often a non-invasive form of therapy that is well tolerated by patients. Depending
on the wavelength of the radiation source used, the light dose and the concentration of the drug, it is
possible to achieve cell regeneration as well as cell death. Passive immunotherapy by antiproliferative
antibodies targeting cell surface receptors has been applied successfully to treat leukemias and solid
tumors such as breast cancer. In several cases such therapies are inefficient because the cancer cell
develops intracellular signaling pathways evading inhibition by antibodies. In such hard-to-treat cases
receptors can still be used as therapeutical targets but the targeting antibody must deliver an agent that
actively kills the targeted cell; e.g. a nanoparticle with a photodynamic agent can be used. The role of the
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doctoral student will be to identify the mechanism of action of immunotherapy and photodynamic therapy
with respect to the endomembrane system, cell metabolism and signalling molecules leading to cell
regeneration or death. The student will use the methods of fluorescence spectroscopy, microscopy
(confocal fluorescence microscopy and FLIM), bioimaging, flow cytometry, immunolabeling, western blot
and PCR to perform the tasks within the dissertation project. The cell cultures in 2D and 3D, and a
preclinical model of the avian chorioallantoic membrane will be used in the study. Within the project, the
student will actively cooperate with other laboratories in Slovakia and abroad.



Nazov odboru: Fyzika
Physics
Nazov studijného programu: Biofyzika
Biophysics
Nazov dizertacnej prace:

Sk: Vyuzitie metédy kvasinkového displeja na expresiu a selekciu novych trombolytik

En: Employment of yeast surface display platform for expression and selection of new thrombolytics

Meno Skolitela:
(s odkazom na osobnu stranku):

doc. RNDr. Erik Sedlak, DrSc. (erik.sedlak@upjs.sk)
https://www.upjs.sk/PF/zamestnanec/erik.sedlak/

Meno Skolitela Specialistu — konzultanta

Mgr. Mdria Tomkova, PhD., UPJS, Centrum interdisciplinarnych biovied, TIP-UPJS (maria.tomkova@upjs.sk)

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Centrum interdisciplinarnych biovied, Technologicky a inovaény park UPJS
https://www.upjs.sk/pracoviska/tip/cib/

En: Center for interdiciplinary biosciences, Technology and innovation park at UPJS

https://www.upjs.sk/pracoviska/tip/cib/

Formu realizacie DS: denna/daily
Anotacia témy dizertacnej prace:

Metody riadenej evollcie proteinov sa pouZivaju na napodobnenie prirodzeného vyberu réznych druhov
proteinov v laboratérnom prostredi. V poslednych desatroCiach sa zaviedli viaceré in vitro a in vivo
technolégie, ktoré ponukaju ucinné evolucné stratégie, nazyvané zobrazovacie (displejové) techniky. Fagovy
displej, ribozémovy displej a kvasinkovy povrchovy displej su pravdepodobne najdélezZitejSie a
najoblUbenejsie zobrazovacie metddy pouzivané v kombinacii s rekombinantnymi kniZznicami a/alebo DNA
diverzifikovanou polymerazovou retazovou reakciou nachylnou na chyby. Zatial ¢o stratégia ribozémového
displeja vyuZiva bakteridlne expresné systémy a je vhodnejSia na evollciu jednoduchsich proteinov,
kvasinkovy povrchovy displej kombinuje vyhody eukaryotickych systémov ponukajicich posttranslacné
modifikacie, spravne skladanie a glykozylaciu proteinov, vdaka ¢omu je tato metdéda vhodna pre vyvoj
zlozZitejSich bielkovin. Experimentalny postup kvasinkového displeja je rozdeleny do opakujucich sa cyklov
pozostavajucich z wvytvorenia kniznice, selekcie poZadovanych mutantov a ich analyzy. KniZnica je
produkovana transformdciou kvasinkovych buniek vektorom s vloZenymi inzertmi kniznice. Po expresii
displejového konstruktu su varianty kniznice prezentované na povrchu kvasinkovych buniek. Zobrazujuce
bunky sa potom inkubuju s pozadovanym cielom, ktory je fluorescenéne oznaceny. Kvasinkové bunky, ktoré
sa viazu na ciel, sa oddelia od nenaviazanych buniek ich triedenim fluorescencne aktivovanym bunkovym
sorterom (FACS). Témou dizertacnej prace bude zavedenie metddy kvasinkového displeja a jej vyuZitie na
vyvoj novych trombolytik na bdaze cicavcich, pripadne bakteridlnych proteinov.

Annotation of the disertation thesis:

Protein directed evolution experiments are used to mimic the natural evolution of all kinds of proteins in a
laboratory. Various in vitro and in vivo techniques have been established over the last decades, providing
efficient evolution strategies usually termed display technologies. Phage, ribosome and yeast surface displays
are probably the most important and most popular display techniques used in combination with recombinant
libraries and/or PCR error prone sequence diversification. While ribosome display strategy is using bacterial
expression machinery and it is more suitable for evolution of simple molecules, the yeast surface display
combines the advantages of eukaryotic systems offering post-translational modifications, correct folding,
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and glycosylation of proteins, which makes this method proper for evolution of more complex proteins. The
experimental procedure for yeast surface display is divided into repeated cycles of library generation,
selection of desired mutants and their analysis. The library is produced by transforming yeast cells with a
display vector and the library insert. Upon expression of the display construct the library variants are
presented on the yeast cell surface. The displaying cells are then incubated with the desired target that is
fluorescently labelled. Yeast cells that bind to the target are separated from the non-binding cells by
fluorescence activated cell sorting (FACS). The dissertation thesis will focus on an establishment of yeast
surface display technology and its usage to evolve new enhanced thrombolytics based on mammalian or
possibly bacterial proteins.



Nazov odboru: Fyzika
Physics
Nazov studijného programu: Biofyzika
Biophysics
Nazov dizertacnej prace:

Sk: Vyuzitie metdd evolucie prtoeinov pri vyvoji haloalkdanovych dehaogenaz.

En: Utilization of protein evolution methods in an evolution of haloalkane dehalogenases.

Meno Skolitela:
(s odkazom na osobnu stranku):

doc. RNDr. Erik Sedlak, DrSc. (erik.sedlak@upjs.sk)
https://www.upjs.sk/PF/zamestnanec/erik.sedlak/

Meno Skolitela Specialistu — konzultanta

Mgr. Mdria Tomkova, PhD., UPJS, Centrum interdisciplindrnych biovied, TIP-UPJS (maria.tomkova@upjs.sk)

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Centrum interdisciplindrnych biovied, Technologicky a inovaény park UPJS
https://www.upjs.sk/pracoviska/tip/cib/

En: Center for interdiciplinary biosciences, Technology and innovation park at UPJS

https://www.upjs.sk/pracoviska/tip/cib/

Formu realizacie DS: denna/daily
Anotacia témy dizertacnej prace:

Haloalkdnové dehalogenazy (HLDs) su mikrobidlne enzymy, ktoré katalyzuju rozstiepenie vazby uhlik-halogén
a podielaju sa na premene toxickych halogénovanych uhlovodikov na menej toxické zliceniny — alkoholy.
Tieto enzymy maju preto velky potencidl pri bioremedidcii toxickych environmentdlnych polutantov,
dekontaminacii chemickych bojovych latok, biomonitoringu znedistujicich latok v prostredi avdaka
Specificke] reakcii aj pri znaceni proteinov pri bunkovom zobrazovani. Cielom tohto projektu je evoltcia HLDs
s vylepsenymi vlastnostami ako je stabilita a zvySena katalyticka aktivita metddami proteinovej evolucie ako
ribozdmovy a kvasinkovy displej.

Annotation of the disertation thesis:

Haloalkane dehalogenases (HLDs) are microbial enzymes that catalyze the splitting of the carbon-halogen
bond and are involved in the conversion of toxic halogenated hydrocarbons into less toxic compounds —
alcohols. These enzymes therefore have great potential in bioremediation of toxic environmental pollutants,
decontamination of chemical warfare agents, biomonitoring of pollutants in the environment and, thanks to
their specific reaction, also in protein labeling in cell imaging. The goal of this project is the evolution of HLDs
with improved properties such as stability and increased catalytic activity by protein evolution methods such
as ribosome and yeast displays.
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Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Nazov dizertacnej prace:
Sk: Ultrarychla strukturalna a elektronovd dynamika aktivnych enzymov a proteinov zachytend pomocou
femtosekundovej rontgenove] difrakcie a spektroskopie (v spolupréaci s ELI Beamlines, Ceska republika)

En: Ultrafast structural and electronic dynamics in proteins and enzymes in action using femtosecond X-ray
diffraction and spectroscopy (in cooperation with ELI Beamlines, Czech Republic)

Meno skolitela:
(s odkazom na osobnu stranku):

doc. RNDr. Gabriel Zoldak, DrSc. (gabriel.zoldak@upis.sk)
https://www.upjs.sk/UPJS/zamestnanec/gabriel.zoldak/

Meno Skolitela Specialistu — konzultanta

1. Krishna Khakurel, X-ray scattering and diffraction (ELIBIO), The Extreme Light Infrastructure ERIC, ELI
Beamlines Facility, Dolni Bfezany, Czech Republic

2. Dr. Michal Nemergut, UPJS, PhD., Centrum interdisciplindrnych biovied, TIP-UPJS
(michal.nemergut@upijs.sk)

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Centrum interdisciplindrnych biovied, Technologicky a inovaény park UPJS
https://www.upjs.sk/pracoviska/tip/cib/

En: Center for interdiciplinary biosciences, Technology and innovation park at UPJS

https://www.upjs.sk/pracoviska/tip/cib/

Formu realizacie DS: denna/daily
Anotacia témy dizertacnej prace:

V ramci tejto dizertacnej témy sa bude skimat ultrakratka dynamika v proteinoch a enzymoch pocas ich
aktivneho posobenia pomocou technik casovo rozliSenej femtosekundovej rontgenovej difrakcie a
ultrarychlej optickej spektroskopie. Tieto techniky skimaja ultrarychle procesy v molekuldach a materidloch v
¢asovom rozmedzi od femtosekind po pikosekundy a kratSie. Konkrétne sa pouZiju ultrarychle laserové
impulzy na vzbudenie vzorky do excitovaného stavu a vysledné zmeny v Strukture a elektrénovych stavoch
sa budu merat ako ¢asové zavislosti pomocou rontgenovej difrakcie a optickej spektroskopie. Pocas projektu
sa preskima moZnost kombinacie optickej spektroskopie a rontgenovej difrakcie. Na monitorovanie
dynamiky sa poutzije niekolko r6znych technik ultrarychlej optickej spektroskopie ako aj ¢asovo rozliSenych
rontgenovych technik, ktoré budi mat za ciel zachytit Struktirne zmeny pocas enzymovej katalyzy alebo
pocas inych slvisiacich procesov. Takymito procesmi mozu byt viazanie a disociacia ligandu, proteinové
“quake” fluktuacie sprevavdzajuce viazanie a disociaciu ligandu, prenos proténov pri acidobazickej
enzymove] katalyze ako aj prenos elektronov. Pochopenie detailov takychto procesov mdze urychlit
racionalny dizajn v rdmci proteinového inZinierstva, ktoré vedie k vyvoju novych molekul s poZadovanymi
funkénymi vlastnostami.

Annotation of the disertation thesis:

The PhD candidate will investigate the short-lived dynamics in proteins and enzymes in action using time-
resolved femtosecond X-ray diffraction and ultrafast optical spectroscopy. These techniques probe the
ultrafast processes in molecules and materials over timescales ranging from femtoseconds to picoseconds
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and shorter. Specifically, ultrafast laser pulses will be used to excite the sample to the excited state, and the
resulting changes in structure and electron states will be measured as a function of time using X-ray
diffraction and optical spectroscopy. The possibility of combining both optical spectroscopy and X-ray
diffraction shall be explored during the project. Several ultrafast optical spectroscopies and time-resolved X-
ray techniques shall be employed to unravel the ultrafast dynamics during enzyme catalysis or other
processes. Such processes can be ligand binding, and ligand dissociations, protein quakes arising during the
ligand binding and ligand dissociation, proton transfer in acid-base catalyzes in enzymes and electron
transfers in enzyme catalysis. Understanding the highly detailed insights of such processes can accelerate the
rational design in protein engineering, which leads to the development of molecules with the desired
function.



Nazov odboru: Fyzika
Physics
Nazov studijného programu: Biofyzika
Biophysics
Nazov dizertacnej prace:

Sk: Objasnenie molekuldrnych drah vzniku heterotopickych patologickych supramolekularnych proteinovych
komplexov (v spolupraci s Circulatory Health Research Centre v Utrecht, Holandsko)

En: Elucidating of the molecular pathways in the formation of heterotropic pathological supramolecular
complexes of proteins (in collaboration with Circulatory Health Research Centre in Utrecht, Netherland)

Meno Skolitela:
(s odkazom na osobnu stranku):

doc. RNDr. Gabriel Zoldak, DrSc. (gabriel.zoldak@upis.sk)
https://www.upjs.sk/UPJS/zamestnanec/gabriel.zoldak/

Meno Skolitela Specialistu — konzultanta

MUDr. Magdaléna Harakalova, PhD., Circulatory Health Research Centre v Utrechte, Holandsko
mharakal@umcutrecht.nl

Nazov fakultného pracoviska Skolitela:
(s odkazom na webovu stranku pracoviska):

Sk: Centrum interdisciplinarnych biovied, Technologicky a inovaény park UPJS
https://www.upjs.sk/pracoviska/tip/cib/

En: Center for interdiciplinary biosciences, Technology and innovation park at UPJS

https://www.upjs.sk/pracoviska/tip/cib/

Formu realizacie DS: denna/daily
Anotacia témy dizertacnej prace:

Zbalovanie proteinov v bunke je prisne regulované S$pecifickou skupinou proteinov zodpovedajucich za
kontrolu kvality proteinov. Tato vzajomne prepojend siet proteinov pozostava zo stoviek Saperdnov
a degradacnych protedz. Ked sa v bunkdch excesivne exprimuje rozbaleny defektny protein, kontrola kvality
proteinov pomocou spominanej siete moze byt pretazena, ¢o vedie k vzniku supramolekularnych komplexov
az mikroskopickych agregatov defektného proteinu. Molekuldrne mechanizmy a spustacie faktory su do
znacnej miery nezndme. V ramci rieSenia tejto témy objasnime a porovndme extraceluldrne a intraceluldrne
molekuldrne drahy tvorby proteinovych supramolekuldrnych agregatov dvoch réznych proteinov. V prvom
pripade sa zameriame na molekuldarnu drdhu extracelularnej agregacie ludskych patologickych lahkych
retazcov imunoglobulinovych G (hLC) proteinov s ciefom objasnit Ulohu inych krvnych proteinov a
relevantnych faktorov. V druhom pripade sa v uzkej spolupraci s Circulatory Health Research Centre v
Utrechte zameriame na skimanie klinicky relevantnych agregujlcich proteinov v kardyomyocytoch. Budeme
analyzovat extrahované intraceluldrne agregaty ziskané zo srdcovych tkaniv a skisime in vitro zrekonstruovat
supermolekularne komplexy proteinov. Z molekuldrneho hladiska objasnime ulohu Saperdnov, ktoré boli
najdené ako sucast agregatov. Stddium poskytne paradigmu zékladnych aspektov tvorby
supramolekularnych komplexov v extraceluldrnom a intraceluldarnom prostredi s moznym vyuzitim pri terapii
choréb.

Annotation of the disertation thesis:

Protein folding in the cell is tightly regulated by a specific group of proteins responsible for protein quality
control. This interconnected network of proteins consists of hundreds of chaperones and degradative
proteases. When an unfolded defective protein is overexpressed in cells, protein quality control by the
mentioned network can be overloaded, leading to the formation of supramolecular complexes and
aggregates of the defective protein. The molecular mechanisms and triggering factors are largely unknown.
In this project, we will elucidate and compare the extracellular and intracellular molecular pathways of
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forming protein supramolecular aggregates. In the first case, we will focus on the molecular pathway of
extracellular aggregation of human pathological light chains of immunoglobulin G (hLC) proteins, focusing on
their interaction with other blood proteins and relevant factors. In the second case, in close cooperation with
the Circulatory Health Research Centre in Utrecht, we will focus on the investigation of clinically relevant
aggregating proteins from cardyomyocytes. We will analyze the extracted intracellular aggregates obtained
from heart tissues and reconstruct supermolecular protein complexes in vitro. In particular, we will clarify
the role of chaperones that were found to be associated with protein aggregates. Our project will provide a
paradigm of fundamental aspects of how supramolecular complexes are formed in the extracellular and
intracellular environment with possible application in disease therapy.



Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Nazov dizertacnej prace:
Sk: Studium molekuldrnych zakladov patologickych proteinovych variantov pomocou kombindcie fyzikalnych
konceptov, umelej inteligencie a bioinformatickych pristupov

En: The study of the molecular basis of pathological protein variants using a combination of physical concepts,
artificial intelligence and bioinformatics approaches

Meno skolitela:
(s odkazom na osobnu stranku):
doc. RNDr. Gabriel Zoldak, DrSc. (gabriel.zoldak@upis.sk)

https://www.upjs.sk/UPJS/zamestnanec/gabriel.zoldak/

Nazov fakultného pracoviska Skolitela:
(s odkazom na webovu stranku pracoviska):

Sk: Centrum interdisciplinarnych biovied, Technologicky a inovaény park UPJS
https://www.upjs.sk/pracoviska/tip/cib/

En: Center for interdiciplinary biosciences, Technology and innovation park at UPJS

https://www.upjs.sk/pracoviska/tip/cib/

Formu realizcie DS: dennd/daily
Anotacia témy dizertacnej prace:

V rdmci tejto témy sa pouzije kombindciu fyzikalnych konceptov zbalovania proteinov spolu s pokrocilymi
technikami umelej inteligencie (Al) a bioinformatiky, aby sa ziskalo hlbSie pochopenie ohladom Struktury a
funkcie patologickych proteinovych variantov. Aplikovanim tychto interdisciplinarnych pristupov sa budeme
snazit rozlustit ,kéd*“, ktory riadi spravanie tychto proteinov, a identifikovat klt¢ové faktory, ktoré
prispievaju k ich patologickym uc¢inkom. Pouzitie fyzikalnych modelov umozni simulovat a vizualizovat
spravanie patologickych proteinov na molekularnej Grovni, ¢o poskytne komplexny pohlad na ich
konformacné zmeny, interakcie a dynamiku. Medzitym mozu nastroje Al a bioinformatiky poméct pri
spracovani a analyze rozsiahlych siborov Gdajov, identifikujlc vzory a korelacie, ktoré nemusia byt
okamzite zrejmé. Predpokladame, Ze snaha o pochopenie molekuldrnej etioldgie patologickych proteinov
vyusti do pokroku nasho chdpania molekularnych pricin, ktoré su zakladom choréb, a nakoniec iniciuju
vyvoj novych terapii a intervencii, ktoré sa zacielia na tieto proteiny a zmiernia ich Skodlivé Gcinky.

Annotation of the disertation thesis:

Within this topic, the PhD student will use a combination of physical concepts and advanced artificial
intelligence (Al) and bioinformatics techniques to gain a deeper understanding of the structure and function
of pathological proteins. By applying these interdisciplinary approaches, we will aim to decipher the "code"
that controls the behavior of these proteins and identify the key factors that contribute to their pathological
effects. The use of physical models will make it possible to simulate and visualize the behavior of pathological
proteins at the molecular level, which will provide a comprehensive view of their conformational changes,
interactions and dynamics. Meanwhile, Al and bioinformatics tools can help process and analyze large data
sets, identifying patterns and correlations that may not be immediately obvious. We hypothesize that efforts
to understand the molecular etiology of pathological proteins will advance our understanding of the
molecular causes underlying disease and ultimately initiate the development of new therapies and
interventions that target these proteins and mitigate their deleterious effects.
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Nazov odboru: Fyzika
Physics
Nazov studijného programu: Biofyzika
Biophysics
Nazov dizertacnej prace:
Sk: Detekcia singletového kyslika v biologickych systémoch

En: Singlet oxygen measurements in biological systems

Meno skolitela:

(s odkazom na osobnu stranku):

doc. Mgr. Gregor Bano, PhD. (gregor.bano@upjs.sk)
https://www.upjs.sk/PF/zamestnanec/gregor.bano

Nazov fakultného pracoviska skolitela:
(s odkazom na webovd stranku pracoviska):

Sk: Katedra biofyziky, Ustav fyzikalnych vied, Prirodovedecka fakulta UPJS v Kosiciach
http://www.biofyzika.sk/sk/uvod

En: Department of Biophysics, Institute of Physics, Faculty of Science at UPJS in KoSice

http://www.biofyzika.sk/sk/uvod

Formu realizécie DS: dennd/daily
Anotacia témy dizertacnej prace:

Fotodynamickd terapia nadorovych ochoreni je zaloZenad na cytotoxickom ucinku singletového kyslika.
Singletovy kyslik sa vytvdra prenosom energie z fotoaktivovanych molekul lieciva (tzv. fotosenzibilizatora) na
molekulovy kyslik. Radius cytotoxickej aktivity singletového kyslika je uréeny rychlostou difuzie a dobou jeho
Zivota. Doterajsi vyskum v tejto oblasti nepriniesol jednoznaénu odpoved ohladom doby Zivota singletového
kyslika v bunkach. Hlavnym cielom PhD préce je vyvinut experimentélne zariadenie na uréenie doby Zivota
singletového kyslika v bunkach a ziskat odpoved na uvedent klticovu zaleZitost mechanizmu fotodynamicke;j
terapie.

Annotation of the disertation thesis:

Photodynamic therapy of cancer is based on the cytotoxic effect of singlet oxygen. Singlet oxygen is
generated by energy transfer between photo-activated drug molecules (photosensitizers) and molecular
oxygen. The range of singlet oxygen cytotoxic activity is determined by its diffusion rate and lifetime. Previous
research in this area has not clarified the value of singlet oxygen lifetime in cells. The main objective of the
PhD work is to develop an experimental apparatus for measuring the lifetime of singlet oxygen in cells and
to obtain an answer to this key issue of photodynamic therapy.
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Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Nazov dizertacnej prace:

Sk: Svetelnd robotika

En: Light robotics

Meno skolitela:

(s odkazom na osobnu stranku):

doc. Mgr. Gregor Bano, PhD. (gregor.bano@upjs.sk)
https://www.upjs.sk/PF/zamestnanec/gregor.bano

Nazov fakultného pracoviska Skolitela:
(s odkazom na webovd stranku pracoviska):

Sk: Katedra biofyziky, Ustav fyzikalnych vied, Prirodovedecka fakulta UPJS v Kosiciach
http://www.biofyzika.sk/sk/uvod

En: Department of Biophysics, Institute of Physics, Faculty of Science at UPJS in KoSice

http://www.biofyzika.sk/sk/uvod

Formu realizécie DS: dennd/daily
Anotacia témy dizertacnej prace:

Laserovym lu¢om pohanané mechanické mikrostruktury, zachytené a polohované pomocou optickej pinzety,
sa daju lahko integrovat do mikrofluidného LOC (lab-on-chip) prostredia. Prevazna vacsina mikrostruktur
pohananych svetlom sa pripravuje dvojfotonovou polymerizaciou. Cielom prace je preskimat moznosti
vyuzitia elastickych mikrostruktir v oblasti bio-medicinskych aplikacii. Konkrétne sa zameriame na dve
oblasti: vyuZitie svetlom ovladanych mikroStruktir na meranie viskozity a na manipuldciu Zivych buniek.

Annotation of the disertation thesis:

Laser-driven mechanical microstructures, captured and positioned using optical tweezers, can be easily
integrated into a microfluidic LOC (lab-on-chip) environment. The vast majority of light-driven
microstructures are prepared by two-photon polymerization. The aim of the work is to explore the
possibilities of using elastic microstructures in the field of bio-medical applications. Specifically, we will focus
on two areas: the use of light-controlled microstructures to measure viscosity and to manipulate living cells.


mailto:gregor.bano@upjs.sk
https://www.upjs.sk/PF/zamestnanec/gregor.bano
http://www.biofyzika.sk/sk/uvod
http://www.biofyzika.sk/sk/uvod

Nazov odboru: Fyzika
Physics
Nazov studijného programu: Biofyzika
Biophysics
Nazov dizertacnej prace:
Sk: Priprava a realizacia experimentu na zobrazovanie tokov a/alebo internej dynamiky individualnych

biologickych Castic - ndvrh multiprojekéného experimentu a rekonstrukcia 4D informacie (v spolupraci s XFEL,
Hamburg, Nemecko)

En: Preparation and realisation of flow-imaging experiments involving individual biological particles and/or
their dynamics — customization of multiprojection experiment and its 4D reconstruction

Meno skolitela:
(s odkazom na osobnu stranku):

doc. RNDr. Jozef Uli¢ny, PhD. (jozef.ulicny@upjs.sk)
https://www.upis.sk/PF/zamestnanec/jozef.ulicny/

Meno skolitela Specialistu - konzultanta:

Dr. Patrik Vagovic, PhD., Centre For Free-electron Lasers (CFEL) and DESY, Hamburg, Germany
patrik.vagovic@cfel.de

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Katedra biofyziky, Ustav fyzikalnych vied, Prirodovedeckd fakulta UPJS v Kogiciach
http://www.biofyzika.sk/sk/uvod

En: Department of Biophysics, Institute of Physics, Faculty of Science at UPJS in Kogice

http://www.biofyzika.sk/sk/uvod

Formu realizacie DS: denna/daily
Anotacia témy dizertacnej prace:

Zobrazovanie individualnych biologickych ¢astic s vysokym ¢asovym aj priestorovym rozliSenim je atraktivna
téma pre viaceré zobrazovacie modality. Pre zobrazovanie v tvrdej rontgenovskej oblasti je limitom velkost
a Casovy priebeh fotonového rozpocctu, resp. kvalita zobrazovacej sustavy, klfucovou vyhodou je ale
schopnost zobrazovat lubovolné materidly a prostredia. Vysoka opakovacia frekvencia modernych free-
elektrén laserov i synchrotrénov spolu s dostatocnym foténovym rozpoctom umoziuje v principe
rekonstruovat 4D dynamiku opticky nepriehladnych objektov s mimoriadnym potencidlom - vedeckym, ale
aj aplikaénym. V nasich experimentoch na EuXFEL, ale aj na synchrotrénovych zdrojoch 3. Generacie, sa ndm
podarilo ukazat technicki realizovatelnost takéhoto 4D multiprojekéného zobrazovania so
submikrometrovym rozliSenim a megahertzovymi vzorkovacimi frekvenciami. Téma je succasttou
dlhodobejsieho projektu multiprojekénej X-ray MHz mikroskopie budovanej na EuXFEL medzindrodnym
konzorciom, s viaczdrojovym financovanim, o.i. z prestizneho EIC projektu EU Horizon Europe. Dlhodobejsim
zamerom je vyuZitt skdsenosti konzorcia z konstrukcie prototypu multiprojekénej X-ray mikroskopie na
Specificky dizajn aparatury na zobrazovanie biologickych ¢astic v toku a demonstraciu jej uskutocnitelnosti v
pilotnych meraniach. Okrem biologickych Castic sa rata aj s vyuZzitim mikroskopickych kalibracénych castic
navrhnutych teoreticky a vytlacéenych 3D tlacgiarnfiami v partnerskych insstitdciach. TaZiskovou naplfiou
témy PhD je generovanie syntetickych dat technikami multiskdlovej dynamiky, numerickd simulacia
zobrazovacieho experimentu a vyuzzitie technik strojového ucenia na rozoznavanie uzitocnych obrazcov
spravania a akceleraciu interpretacie projekcii vo vysokopriepustnych experimentoch. Motivaciou pristupu
je prechod od priamych zobrazovacich technik k bezSoSovkovym zobrazovaniam, kde 4D rekonstrukcia
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vyzaduje navrh/modifikaciu existujucich rekonstrukénych algoritmov na rieSenie inverzného problému.
Zobrazovanie generuje rekordné datové toky z detektorov v realnom ¢ase, ¢o vyZaduje nové pristupy.

Annotation of the disertation thesis:

The imaging of individual biological particles with high temporal and spatial resolution has multiple pitfalls,
and individual imaging modalities have specific limits. For imaging in a hard X-ray area, the limit is the size
and time profile of available photon budget, as well as the quality of the optics, the key advantage is the
ability to display arbitrary materials and environments. The high repeating frequency of modern free-
electron lasers or synchrotrons with a sufficient photon budget makes it possible to reconstruct in principle
the 4D dynamics of optically opaque objects of interest in fundamental science but also in applications. In
our experiments on EuXFEL but also on 3rd generation synchrotron sources, we managed to demonstrate
the technical feasibility of such 4D multi-projection imaging with submicrometer resolution and megahertz
sampling rates. The PhD project is an integral part of a longer-term project of multi-projection X-ray MHz
microscopy built on EuXFEL by an international consortium, awarded by the prestigious EU's EIC Horizon
Europe project. The longer-term aim is to take advantage of the experience obtained by constructing a
prototype of multi-projection X-ray microscopy for a specific design of the experiment for imaging biological
particles in a stream and demonstrating its feasibility in pilot measurements. In addition to biological
particles, the use of microscopic calibration particles designed theoretically and printed by 3D printers in
partner institutions is also envisaged. The main role of the PhD candidate will be the generation of synthetic
data by multiscale dynamics techniques, the numerical simulation of an imaging experiment and the use of
machine learning techniques to recognize useful behavioral patterns and to accelerate the interpretation of
projections in high-throughput experiments. This approach is required by transition from direct imaging
techniques to lensless imaging, where 4D reconstruction requires the design/modification of existing
reconstruction algorithms] to solve the inverse problem for extreme dataflows generated by multiprojection
experiments.



Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Nazov dizertacnej prace:
Sk: Hypericin ako potencidlny reguldtor Bcl2 proteinov, a jeho vplyv na apoptézu a autofdgiu nddorovych
buniek

En: Hypericin, a potential Bcl2 proteins regulator, and its effect on cancer cells apoptosis and autophagy

Meno skolitela:

(s odkazom na osobnu stranku):

doc. RNDr. Katarina Stroffekova, CSc. (katarina.stroffekova@upijs.sk)
https://www.upjs.sk/PF/zamestnanec/gregor.bano

Nazov fakultného pracoviska Skolitela:
(s odkazom na webovd stranku pracoviska):

Sk: Katedra biofyziky, Ustav fyzikalnych vied, Prirodovedecka fakulta UPJS v Kosiciach
http://www.biofyzika.sk/sk/uvod

En: Department of Biophysics, Institute of Physics, Faculty of Science at UPJS in Kosice

http://www.biofyzika.sk/sk/uvod

Formu realizécie DS: dennd/daily
Anotacia témy dizertacnej prace:

Proteiny rodiny Bcl2 hraju klu¢ovu ulohu pri regulacii apoptdzy. Zlozita siet protein-proteinovych interakcii
medzi multi BH doménovymi anti- a pro-apoptotickymi Bcl2 proteinmi a ,,BH3-only” proteinmi kontroluje
procesy preZivania a smrti buniek prostrednictvom regulacie mitochondrii. ,,BH3-only” proteiny maju ulohu
bud’ priameho aktivatora alebo senzitizéra apoptdzy. Dolezitost interakcie medzi anti-apoptotickymi Bcl2
proteinmi a BH3 doménami bud pro-apoptotickych Bax a Bak, alebo ,BH3-only” proteinov spdsobila, Ze tato
je zaujimavym cielom pre vyvoj novych antirakovinovych terapii. V sucasnosti je skimanych viac ako 20
malych molekdl, inhibitorov anti-apoptotickych Bcl2 proteinov, oznacenych ako BH3 mimetika. My sme
ukazali, Ze Hypericin (Hyp) ma tiez potencial byt BH3 mimetikum. Ciefom studia bude skimat interakcie Hyp
s Bcl2, Bclx. a Mcll proteinmi v signdlnych drahach apoptézy a autofagie. Vo vyskume bude pouZity
interdidisciplinarny pristup s vyuzitim fluorescentnej mikroskopie, spektroskopie a molekuldrnej biolégie.

Annotation of the disertation thesis:

Members of the Bcl2 family of proteins are key regulators of apoptosis. The intricate network of protein-
protein interactions between multi BH domain anti- and pro-apoptotic Bcl2 proteins, and/or BH3-only
proteins control cell survival or death via regulation of mitochondria function and fission/fusion processes.
The BH3-only proteins has been shown to fulfill role of either sensitizer or direct activator of pro-apoptotic
Bax and Bak. The importance of interaction between pro-survival Bcl2 proteins and BH3 motifs of either pro-
apoptotic or BH3 only proteins for cell death or survival decisions makes this interaction an appealing target
for cancer therapy and at the present, more than 20 small molecule inhibitors of pro-survival Bcl2 proteins,
termed as BH3 mimetics, were explored. We have shown evidence that Hypericin (Hyp) may be another
naturally occurring BH3 mimetic. The goal of this study will focus on Hyp interaction with anti-apoptotic Bcl2,
Bclx. and Mcl1 in apoptosis and autophagy pathways in cancer cells. We will use interdisciplinary approach
of confocal fluorescent microscopy, molecular biology and spectroscopy.
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Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Nazov dizertacnej prace:
Sk: Studium ucinkov fotobiomoduldcie v NiR oblasti na 2D a 3D bunkové modely neurodegenerativnych
ochoreni

En: The study of NiR photobiomodulation effects in 2D and 3D cellular models of neurodegenerative diseases

Meno skolitela:

(s odkazom na osobnu stranku):

doc. RNDr. Katarina Stroffekova, CSc. (katarina.stroffekova@upijs.sk)
https://www.upjs.sk/PF/zamestnanec/gregor.bano

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Katedra biofyziky, Ustav fyzikalnych vied, Prirodovedecka fakulta UPJS v Kosiciach
http://www.biofyzika.sk/sk/uvod

En: Department of Biophysics, Institute of Physics, Faculty of Science at UPJS in KoSice

http://www.biofyzika.sk/sk/uvod

Formu realizicie DS: dennd/daily
Anotacia témy dizertacnej prace:

Etioldgia vacsiny neurodegeneracnych ochoreni nie je jednoznacna, no ukdzalo sa, Ze interakcie medszi
genetickymi a environmentdlnymi faktormi, Zivotnym Stylom a stravovacimi faktormi zohravaju ulohu pri
Parkinsonovej (PD) alebo Alzheimerovej (AD) chorobe a ALS (amyotroficka laterdlna skleréza. DIhodobé
vystavenie nizkym davkam kovov, pesticidom, rozpustadlam a petrochemickym latkam bolo indikované ako
rizikové faktory Zivotného prostredia pri PD, AD a ALS. PD bola pozitivnhe spojend s dvoma skupinami
pesticidov, vratane rotendnu (ROT) a paraquatu (PAR, ktoré zhorSuju mitochondridlnu funkciu a zvysuju
oxidacny stres, ¢o dalej podporuje Ulohu tychto mechanizmov v patofyzioldgii PD. ROT a PQ sa vo velkej
miere pouZivaju v in vitro a in vivo PD modeloch. Nizkourovriovd infracervend terapia (NiR fotobiomodulacia,
PBM) ma potencial plnit neuroprotektivne a neuroregenerativne ulohy. Za poslednych 30 rokov sa Studovali
ucinky PBM pri hojeni ran, oprave svalov a angiogenéze. PBM ma schopnost stimulovat procesy opravy
buniek a proliferaciu. V poslednom desatrodi pribddaju doékazy o priaznivych Uéinkoch PBM pri lie¢be
Parkinsonovej a Alzheimerovej choroby a pri liecbe traumatickych poraneni mozgu vratane mfrtvice. Tato
téma je zamerand na skimanie ucinkov PBM v 2D a 3D bunkovom modeli PD (bunky SH SY5Y stimulované
rotenénom). Studia sa zameria na Gcinky NiR na oxidacny stres, signalizaciu Ca?* a zmeny alfa-synukleinu v
2D a 3D bunkovych strukturach. Vyskum bude vyuZivat interdisciplindrny pristup vyuZivajuci fluorescenc¢nu
mikroskopiu, biochémiu, spektroskopiu a molekularnu biolégiu.

Annotation of the disertation thesis:

The etiology of the most neurodegenerations is not clear, however, interactions between genetic and
environmental factors, lifestyles and dietary factors were shown to play a role in Parkinson (PD) or Alzheimer
(AD) disease and ALS (amyotrophic lateral sclerosis). Long-term/low dose exposure to metals, pesticides,
solvents, and petrochemicals were indicated as environment risk factors in PD, AD and ALS. PD was positively
associated with two groups of pesticides, including rotenone (ROT) and paraquat (PAR), defined by
mechanisms that impair mitochondrial function and those that increase oxidative stress further supporting
a role for these mechanisms in PD pathophysiology. The ROT and PQ are used extensively in in vitro and in
vivo PD models. Low-level near infrared therapy (NiR photobiomodulation, PBM) has a potential to fulfill
neuroprotective and neuroregenerative tasks. For last 30 years, PBM effects were studied in wound healing,
muscle repair, and angiogenesis. PBM has the ability to stimulate cell repair processes and proliferation. In
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last decade, mounting evidence appears to the beneficial effects of PBM in treatment of Parkinson and
Alzheimer diseases, and in treatment of traumatic brain injuries including stroke. The present project aims
to investigate PBM effects in 2D and 3D cellular PD model (rotenone challenged SH SY5Y cells). This study will
focus on NiR effects on oxidative stress, Ca?* signaling and alpha-synuclein changes in 2D and 3D cellular
structures. The research will use an interdisciplinary approach using fluorescent microscopy, biochemistry,
spectroscopy and molecular biology.



Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Nazov dizertacnej prace:
Sk: Ramanova a SERS spektroskopia a zobrazovanie (Zivych) buniek: rutinné pouZitie Ramanovej mikroskopie
na charakterizaciu strukturdlnych a morfologickych zmien

En: Raman and SERS spectroscopy and imaging of (living) cells: developing Raman microscopy as a routine
technique for structural and morphology characterization

Meno Skolitela:

(s odkazom na osobnu stranku):

RNDr. Zuzana Jurasekova, PhD. (zuzana.jurasekova@upjs.sk)
https://www.upjs.sk/PF/zamestnanec/zuzana.jurasekova/

Meno Skolitela Specialistu - konzultanta

RNDr. Veronika HuntoSova, PhD. (veronika.huntosova@upjs.sk)
https://cib-center.org/dr-veronika-huntosova-phd/

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Katedra biofyziky, Ustav fyzikdlnych vied, Prirodovedecka fakulta UPJS v Kosiciach
http://www.biofyzika.sk/sk/uvod

En: Department of Biophysics, Institute of Physics, Faculty of Science at UPJS in Kogice

http://www.biofyzika.sk/sk/uvod

Formu realizacie DS: denna/daily
Anotacia témy dizertacnej prace:

Ramanova spektroskopia (RS) poskytuje Specifickd Strukturadlnu informaciu na Urovni molekul, tzv. odtlac¢ok
prsta jednotlivych zlic¢enin. Je nendro¢na na pripravu vzorky a jej velkou vyhodou v oblasti biomedicinskych
aplikdcii je moznost pouzitia vodnych roztokov. Navyse, kombinaciou s optickou mikroskopiou sa ziskava tzv.
Ramanova mikroskopia, ktora poskytuje moznost merania Ramanovych spektier s priestorovym rozlisenim ~
1 um a nasledne tak aj moznost ziskavat chemické mapy aj zo vzoriek typu tkanivo, bunka, ¢i jednotlivé
bunkové organely. Velkym nedostatkom RS je jej slaba citlivost. Castym a vyznamnym problémom je aj silna
fluorescencia, ktord dokaze uplne pohltit slaby Ramanov signal. Jednym z rieSeni je pouzitie kovovych
nanocastic — ak sa analyzovana molekula nachadza na ich povrchu alebo v jeho tesnej blizkosti, tak dochadza
k vyznamnému zosilneniu Ramanovho signalu (aZ niekolko radov) a sicasne mdze dochadzat k zhasaniu
fluorescencie. Toto suU podstatné znaky povrchovo-zosilnenej Ramanovej spektroskopie (SERS). Hlavnym
cielom dizertacnej prace bude pouzZitie a rozvoj Ramanovej mikroskopie na Stidium (zivych) buniek,
kokrétne. na studium a charakterizaciu Strukturalnych a morfologickych zmien sp6sobenych vplyvom
roznych faktorov, napr. expozicia nanocasticiam, interakcia s vybranymi molekulami, napr. lie¢ivami, vplyv
aplikovaného Ziarenia.

Annotation of the disertation thesis:

Raman spectroscopy (RS) is a vibrational spectroscopy method typically used to provide information about
the vibrations of molecules whereas the Raman spectrum is recognized as a fingerprint of the analyzed
compound. RS requires minimal or no sample preparation, i.e. itis non-invasive and does not require labeling,
staining or other forms of sample preparation. Besides, it is an optimal method for biomedical applications
because of the low Raman signal of water. In addition, by combining it with optical microscopy we can use
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Raman microscopy to measure Raman spectra with a high spatial resolution (~ 1 um) and it also offers the
potential to acquire chemical maps of samples such as tissue, cell, or individual cell organelles. Actually, RS
can detect minute alterations in the biochemical composition of living cells to produce a diagnostic molecular
fingerprint of the target tissue. Nevertheless, the Raman signal is commonly very weak and it can be also
completely covered by a strong fluorescence background. Surface-enhanced Raman spectroscopy (SERS) can
overcome the disadvantages of Raman spectroscopy because of the fluorescence quenching of the analyte
and the high sensitivity provided by the giant intensification of the radiation intensity in the presence of the
metal nanoparticles (NPs). The aim of the PhD thesis will be oriented to developing Raman microscopy as a
routine technique for (living) cells study, i.e. to study and characterize structural and morphologic changes
caused by the application of different factors, e.g. exposition to NPs, interaction with selected molecules
(drugs), or to study the effect of the applied radiation.



Témy dizertacnych prac v studijnom programe Biofyzika z externych skoliacich
pracovisk

Oddelenie biofyziky, Ustav experimentdlinej fyziky SAV, Kosice

Nazov odboru: Fyzika
Physics

Nazov Studijného programu: Biofyzika
Biophysics

Nazov dizertacnej prace:
Sk: Biomedicinske ,lab-on-chip” aplikacie s vyuZitim polymerizovanych mikrostruktir aich automatizacia
pomocou analyzy obrazu a strojového ucenia

En: Biomedical lab-on-chip applications based on polymerized microstructures and their automation based
on image analysis and machine learning principles

Meno Skolitela:
(s odkazom na osobnu stranku):

Doc. Ing. Zoltan Tomori, CSc. (tomori@saske.sk)
https://home.saske.sk/~tomori

Meno Skolitela Specialistu - konzultanta

doc. Mgr. Gregor Bano, PhD. (gregor.bano@upjs.sk)
https://www.upjs.sk/PF/zamestnanec/gregor.bano

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Oddelenie biofyziky, Ustav experimentalnej fyziky SAV, KoSice

https://websrv.saske.sk/uef/oddelenia-a-laboratoria/oddelenie-biofyziky/

En: Department of Biophysics, Institute of Experimental Physics SAS, Kosice

https://websrv.saske.sk/uef/oddelenia-a-laboratoria/oddelenie-biofyziky/

Formu realizicie DS: dennd/daily
Anotacia témy dizertacnej prace:

Trend miniaturizdcie smeruje k transformacii biomedicinskych experimentalnych technik do podoby ,lab-on-
chip” (LOC) aplikacii. Tieto ¢asto vyuzivaju princip opticke]j pinzety, kde laserové luce ovladaju mechanické
mikrostruktury pripravené dvojfotdonovou polymerizaciou a integrované do mikrofluidného LOC prostredia.
Hlavnym ciefom PhD prace je automatizacia LOC aplikacii, pri ktorych inteligentny algoritmus s autondmnym
spravanim ovldda trajektérie manipulujucich laserovych Iic¢ov a to na zaklade analyzy obrazu okolitého
prostredia. Z hladiska experimentalnych cielov bude pozornost zamerana na dve oblasti LOC aplikécii a to
mikroreoldgiu (meranie viskozity okolitého kvapalného prostredia na zaklade deformacie elastickych mikro-
pruziniek) a na mikromanipuldciu s ¢asticami (zachytenie, transport a uvolnenie jednotlivych ¢astic pomocou
svetlom riadenych elastickych mikrorobotov).

Annotation of the disertation thesis:
The trend of miniaturization aims to transform biomedical experimental techniques into “lab-on-chip” (LOC)
applications. They often exploit the optical tweezers principle, where the laser beams drive the mechanical
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microstructures fabricated by two-photon polymerization and integrated into a microfluidic LOC
environment. The main goal of PhD work is to automate LOC applications, where an intelligent autonomous
algorithm controls the trajectories of manipulating laser beams according to the image analysis of the
surrounding environment. In terms of experimental objectives, attention will be focused on two areas of LOC
applications, namely microreology (measurement of the viscosity of the surrounding fluid environment based
on deformation of elastic micro-springs) and the micromanipulation with particles (grabbing, transporting
and releasing of the individual particles using the light-driven elastic micro-robots).



Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Nazov dizertacnej prace:

Sk: Modulacia amyloidnej agregacie proteinov — objasnenie molekuldrnych mechanizmov tvorby amyloidov
aich inhibicie

En: Modulation of protein amyloid aggregation — insight into molecular mechanisms of amyloid formation
and inhibition

Meno Skolitela:

(s odkazom na osobnu stranku):

doc. RNDr. Zuzana Gazova, DrSc. (gazova@saske.sk)
https://www.sav.sk/?lang=sk&doc=user-org-user&user no=5425

Meno Skolitela Specialistu - konzultanta

RNDr. Andrea AntoSova, PhD. (antosova@saske.sk)
https://www.sav.sk/?lang=sk&doc=user-org-user&user no=7353

Nazov fakultného pracoviska Skolitela:
(s odkazom na webovu stranku pracoviska):

Sk: Oddelenie biofyziky, Ustav experimentalnej fyziky SAV, Kosice
https://websrv.saske.sk/uef/oddelenia-a-laboratoria/oddelenie-biofyziky/

En: Department of Biophysics, Institute of Experimental Physics SAS, KoSice

https://websrv.saske.sk/uef/oddelenia-a-laboratoria/oddelenie-biofyziky/

Formu realizacie DS: denna/daily
Anotacia témy dizertacnej prace:

Amyloidné struktury poly/peptidov su spajané s ochoreniami ako Parkinsonova choroba, systémové
amyloiddzy, diabetes mellitus a dalsie. V poslednom obdobi sa zistilo, Ze si nevyhnutnou sucastou aj
mnohych Zivotne délezZitych pochodov v organizmoch - od baktérii az po ludi. 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 moiné lepsie pochopit patologicky a fyziologicky ucinok amyloidnych Struktdr na molekularnej
Urovni. VyuZivat sa budu rozne fyzikdlno-chemické metddy, hlavne spektroskopické, kalorimetrické,
chromatografické techniky a atdmova silova mikroskopia.

Annotation of the disertation thesis:

Amyloid structures of poly/peptides have been associated with diseases such as Parkinson'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.
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Nazov odboru: Fyzika
Physics
Nazov studijného programu: Biofyzika
Biophysics
Nazov dizertacnej prace:
Sk: Nespravne zbalovanie proteinov v amyloidnych ochoreniach a ich prevencia/terapia

En: Misfolding proteins in amyloid diseases and ther prevention/therapy

Meno skolitela:

(s odkazom na osobnu stranku):

doc. RNDr. Zuzana Gazova, DrSc. (gazova@saske.sk)
https://www.sav.sk/?lang=sk&doc=user-org-user&user no=5425

Meno Skolitela Specialistu - konzultanta

RNDr. Zuzana Bednarikova, PhD. (bednarikova@saske.sk)
https://www.sav.sk/?lang=sk&doc=user-org-user&user no=9027

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Oddelenie biofyziky, Ustav experimentalnej fyziky SAV, Kosice
https://websrv.saske.sk/uef/oddelenia-a-laboratoria/oddelenie-biofyziky/

En: Department of Biophysics, Institute of Experimental Physics SAS, KoSice

https://websrv.saske.sk/uef/oddelenia-a-laboratoria/oddelenie-biofyziky/

Formu realizacie DS: denna/daily
Anotacia témy dizertacnej prace:

S predlZujucou sa dizkou ludského Zivota sa zvysuje aj pravdepodobnost vyskytu ochoreni ako Alzheimerova
achoroba alebo cukrovka. Jednou z pricin vzniku tychto amyloidnych ochoreni je narusenie masinérie syntézy
funkénych molekul proteinov a nedostatocna degradacia nefunkénych, nesprdvne zbalenych proteinovych
molekul. V dosledku toho dochadza ku akumulacii nespravne zbalenych proteinov vo forme amyloidnych
agregatov s vysokym obsahom [B-skladanych listov v réznych tkanivach ludského organizmu. V sucasnosti
chyba detailné poznanie pricin tvorby amyloidov a neexistuje liecba pre Ziadne zo znamych amyloidnych
ochoreni. Svyuzitim modernych biofyzikdlnych metéd sa zameriame na Studium mechanizmov tvorby
amyloidnych agregatov globuldrnych a prirodzene rozbalenych proteinov, ktoré suvisia s amyloidnymi
ochoreniami, konkrétne s Alzheimerovou chorobou, diabetom a systémovou lyzozymovou amyloidézou.
Zaroven sa budeme venovat systematickému hladaniu interakénych partnerov, ktoré by mali potencial
zabranit vzniku tychto ochoreni, resp. ich liecit.

Annotation of the disertation thesis:

As human life expectancy increases, so does the likelihood of diseases such as Alzheimer's disease or
diabetes. One of the causes of these amyloid diseases is an impaired synthesis of functional protein molecules
and insufficient degradation of non-functional, misfolded protein molecules. As a result, misfolded proteins
accumulate in the form of amyloid aggregates with a high content of B-sheets in various human body tissues.
There is currently a lack of detailed knowledge of the causes of amyloid formation and no treatment for any
known amyloid diseases. We will use modern biophysical methods to study the mechanisms of amyloid
aggregates formation of globular and intrinsically disordered proteins associated with diseases such as AD,
diabetes or systemic lysozyme amyloidosis. At the same time, we will focus on the systematic search for
interaction partners to prevent these diseases, respectively treat them.
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Nazov odboru: Fyzika
Physics
Nazov studijného programu: Biofyzika
Biophysics
Nazov dizertacnej prace:

Sk: Stabilita a agregacia proteinov v prostredi biokompatibilnych organickych solventov

En: Protein stability and aggregation in biocompatible organic solvents

Meno skolitela:
(s odkazom na osobnu stranku):
RNDr. Diana Fedunova, PhD. (fedunova@saske.sk)

https://www.sav.sk/?lang=sk&doc=user-org-user&user no=4337

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Oddelenie biofyziky, Ustav experimentélnej fyziky SAV, Kosice

https://websrv.saske.sk/uef/oddelenia-a-laboratoria/oddelenie-biofyziky/

En: Department of Biophysics, Institute of Experimental Physics SAS, KoSice

https://websrv.saske.sk/uef/oddelenia-a-laboratoria/oddelenie-biofyziky/

Formu realizcie DS: dennd/daily
Anotacia témy dizertacnej prace:

Identifikacia u¢innych solventov schopnych modulovat stabilitu a agregaciu proteinov ma velky vyznam pre
rozmanité aplikacie v biotechnoldgiach alebo v medicine. Vyroba a dlhodobé skladovanie proteinov vyzaduje
nastavit vhodné podmienky prostredia uchovévajice nativnu Struktiru proteinov azabranujice ich
agregdcii. Podobne, tvorba Specidlneho typu usporiadanych agregatov — amyloidnych fibril, je podmienena
vonkajsimi podmienkami. Amyloidné agregaty predstavuju nové potencidlne biomateridly vdaka ich
unikatnym vlastnostiam (pevnost, stabilita, elasticita, odolnost voc¢i degradacii). Ndjdenie podmienok
schopnych indukovat tvorbu definovanych amyloidnych agregétov je preto v centre zaujmu. Cielom prace je
Studovat vplyv Specialnych solventov - idnovych kvapalin a hlboko eutektickych zmesi - na stabilitu, kinetiku
amyloidnej agregacie a morfoldgiu amyloidnych fibril réznych proteinov (lyzozym, inzulin). Zamerom je zistit
vztah medzi zloZenim  afyzikdlno-chemickymi  vlastnostami  solventov aich  schopnostou
stabilizovat/destabilizovat strukturu proteinov a inhibovat/urychlovat tvorbu amyloidnch agregatov s cielom
najst solventy schopné stabilizovat studované proteiny ako aj indukovat tvorbu amyloidnych agregatov
s definovanou morfoldgiou. VyuzZivat sa budu spektroskopické (UV-VIS, CD, FTIR) a kalorimetrické (DSC, ITC)
metddy ako aj atdmova silovd mikroskopia (AFM) a metddy pocitacovej analyzy obrazkov.

Annotation of the disertation thesis:

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 require 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 conditioned by external conditions. Amyloid aggregates represent new potential
biomaterials due to their unique properties (strength, stability, elasticity, resistance to degradation).
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 the composition and physicochemical
properties of solvents 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
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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.



Biomedicinske centrum (BMC) SAV, Bratislava

Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Ndazov dizertacnej prace:
Sk: Ucinky elektromagnetickych poli z technolégie budov na syndrém vyhorenia a spankové tazkosti

En: Effects of electromagnetic fields from builing technoogy on burnout syndrome and sleep complaints

Meno Skolitela:
(s odkazom na osobnu stranku):

doc. Ing, Igor Beliaev, DrSc.(igor.beliaev@savba.sk)

https://www.sav.sk/?lang=sk&doc=user-org-user&user no=6474

Nazov fakultného pracoviska Skolitela:
(s odkazom na webov stranku pracoviska):

Sk: Ustav experimentalnej onkoldgie, Biomedicinske centrum SAV, v. v. i.

http://www.biomedcentrum.sav.sk/oddelenia/oddelenie-radiobiologie/

En: Cancer Research Institute, Biomedical Research Center of the Slovak Academy of Sciences

http://www.biomedcentrum.sav.sk/oddelenia/oddelenie-radiobiologie/

Formu realizacie DS: externd/external
Anotacia témy dizertacnej prace:

V praci sa bude skimat vplyv elektromagnetickych poli (EMF) v oblastiach spanku na syndrém vyhorenia. Na
tento Ucel sa zmeraju emisie EMP vo frekvenénom rozsahu od 0 do 6 GHz a porovnaju sa s lekdrskymi
orientatnymi hodnotami. EMF v priestoroch na spanie bude znizené tieniacou strieSkou. Stav ANS
(autondmneho nervového systému) testovanych oséb bude vySetreny meranim HRV (variabilita srdcove;j
frekvencie) pred EMP tienenim a po Styroch a 6smich tyZzdrioch v podmienkach so zniZzenou expoziciou. Budu
sa skimat subjektivne zmeny. Udaje ukazu, & znizenie EMP v oblastiach spanku ovplyviiuje ANS, ako aj
schopnost regeneracie a ¢i existuju zlepSenia existujuceho syndrému vyhorenia.

Annotation of the disertation thesis:

The influence of electromagnetic fields (EMF) in sleeping areas on the burnout syndrome will be investigated.
For this purpose, the EMF emissions in the frequency range from 0 - GHz will be measured and compared
with medical guideline values. EMF at the sleeping areas will be reduced by a shielding canopy. The state of
the ANS (autonomous nervous system) of the test persons will be examined by measuring HRV (heart rate
variability) before EMF shielding and after four and eight weeks in the exposure-reduced condition. The
subjective changes will be surveyed. The data will show whether the reduction of EMF in sleeping areas
influences the ANS as well as the ability to regenerate and whether there are improvements in existing
burnout syndrome.
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Nazov odboru: Fyzika
Physics

Nazov studijného programu: Biofyzika
Biophysics

Nazov dizertacnej prace:

Sk: Vyuzitie biofotonickych metdd pre stanovenie metabolizmu mitochondrii pri vyznamnych civiliza¢nych
ochoreniach

En: Mitochondrial metabolism in selected lifestyle diseases assessed by modern methods of biophotonics

Meno Skolitela:

(s odkazom na osobnu stranku):

RNDr. Michal Cagalinec, PhD. (michal.cagalinec@savba.sk)
https://www.sav.sk/?lang=sk&doc=user-org-user&user no=11319
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Sk: Ustav experimentalnej endokrinoldgie, Biomedicinske centrum SAV, v. v. i.

http://www.biomedcentrum.sav.sk/oddelenia/oddelenie-bunkovej-kardiologie/

En: Institute of Experimental Endocrinology, Biomedical Research Center of the Slovak Academy of Sciences

http://www.biomedcentrum.sav.sk/oddelenia/oddelenie-bunkovej-kardiologie/

Formu realizcie DS: dennd/daily
Anotacia témy dizertacnej prace:

Mitochondrie su kl'i¢ovymi organelami najma z hladiska tvorby energie, ale aj vnutrobunkovej signalizacie v
bunke. Tieto dynamické procesy moino v dnesnej dobe monitorovat pomocou modernych metdd
biofotoniky ako su fluorescenéné indikatory alebo optogenetické techniky priamo v Zivych bunkach s vyuzitim
konfokalnej mikroskopie a mikroskopie so super-vysokym rozlisenim. Cielom prace je vyuzit tieto biofyzikalne
metddy na stanovenie funkcie a vapnikovej signalizdcie mitochondrii v experimentalnych modeloch
vyznamnych civiliza¢nych ochoreni.

Annotation of the disertation thesis:

Mitochondria are key organelles both in terms of energy production and intracellular signaling. Both of these
processes can be monitored by modern methods of biophotonics including fluorescence indicators and
optogenetics direcly in living cells using confocal and super-resolution microscopy. The aim of this work is to
use these modern methods of biophysics to determine the function and calcium signalling of mitochondria
in experimental models of selected lifestyle diseases.
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Formu realizcie DS: dennd/daily
Anotacia témy dizertacnej prace:

Hlavnym cielom préce je podrobne skimat molekuldrne zaklady imunitného rozpoznavania klinicky
vyznamnych glykoproteinov kédovanych fudskymi virusmi. Za tymto uUcelom planujeme rekombinantne
pripravit, charakterizovat a stanovit expresné a purifikacné profily virusovych i ludskych génov, ktoré su
asociované s procesmi cytotoxicity a viroprotektivity v bunke.

Annotation of the disertation thesis:

The main thesis objective is to closely examine the molecular basis of immune recognition of clinically
relevant glycoproteins encoded by human viruses. In this regard, we are planning a preparation,
characterization, expression and purification of selected set of recombinant viral and human genes that are
associated with cytotoxicity and viroprotectivity processes in the cell.
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