Nazov odboru: bioldgia

biology
Nazov Studijného programu: zoolégia a fyzioldgia Zivocichov
zoology and animal physiology
Nazov dizertacnej prace: Aktivacia endogénnych mechanizmov veducich k neuroprotekcii po

cievnej mozgovej prihode
Activation of endogenous mechanisms leading to neuroprotection
after stroke

Meno skolitela: RNDr. Petra Bonova, PhD.
bonova@saske.sk
Nazov fakultného pracoviska Skolitela Neurobiologicky Ustav, Biomedicinske centrum SAV, v. v. i.

Institute of Neurobiology, Biomedical Research Center of the Slovak
Academy of Sciences
http://www.biomedcentrum.sav.sk/oddelenia/oddelenie-
neurodegeneracie-plasticity-a-reparacie/

Forma realizacie DS: dennd / daily

Anotdcia témy dizertacnej prace:

Ndahle cievne mozgové prihody predstavuju v sucasnosti vazny socialno-ekonomicky problém s limitovanymi
moznostami liecby. Posledné desatrocia sa v experimentalnej praxi stava atraktivnym rieSenim prevencie a lie¢by
takychto stavov fenomén ischemickej tolerancie, teda aktivacia endogénnych mechanizmov veducich k protekcii
nedokrvenych neurénov.

Ciele prace:

1. Stadium mechanizmov ischemickej tolerancie

2. Definovanie uUlohy periférnych krvnych buniek v navodeni ischemickej tolerancie

3. Testovanie spOsobov in vivo a ex vivo kondicionovania

4. Vyuzitie modelov kondicionovania v animalnych modeloch ischemicko-reperfuzneho poskodenia nervového
tkaniva

Stroke represents a serious socio-economic problem with limited treatment options. Recently, the phenomenon of
ischemic tolerance, i.e. endogenous stimulation of the mechanisms with the ability to induce neuroprotection, has
become an attractive solution for the prevention and treatment of such conditions.

Objectives:

1. Study of mechanisms of ischemic tolerance

2. Defining the role of peripheral blood cells in inducing ischemic tolerance

3. Testing of in vivo and ex vivo conditioning methods

4. Testing of conditioning methods in animal models of ischemic-reperfusion injury of nerve tissue
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Nazov odboru: bioldgia

biology
Nazov Studijného programu: zoolégia a fyzioldgia Zivocichov
zoology and animal physiology
Nazov dizertacnej prace: Reguldcia postnatalnej neurogenézy
Regulation of postnatal neurogenesis
Meno skolitela: RNDr. Marcela Martoncikova, PhD.
martoncikova@saske.sk
Nazov fakultného pracoviska skolitela Neurobiologicky Ustav, Biomedicinske centrum SAV, v. v. i.

Institute of Neurobiology, Biomedical Research Center of the Slovak
Academy of Sciences
http://www.biomedcentrum.sav.sk/oddelenia/oddelenie-
regeneracnej-mediciny-a-bunkovej-terapie/

Forma realizacie DS: dennd / daily

Anotdcia témy dizertacnej prace:

Tvorba novych neurdnov z kmeriovych buniek v mozgu dospelych cicavcov (postnatdlna neurogenéza) je fenomén,
ktory pritahuje pozornost neurovedcov vzhladom na perspektivu ich vyuZitia v regenerativnej medicine. Najvaésou
neurogénnou oblastou v dospelom mozgu je subventrikuldrna zéna boénych mozgovych komér. Jej $pecifikom je,
Ze bunky v nej vznikajuce putuju na dlhé vzdialenosti tzv. rostralnou migra¢nou drahou do bulbus olfactorius, ktory
predstavuje ich cielovl Struktiru. Za patologickych podmienok st tieto bunky schopné vyputovat smerom k
postihnutej oblasti mozgu. Poznat mechanizmy regulujice neurogenézu je nevyhnutné pre jej pripadné
terapeutické vyuzitie. Ciefom dizertaénej prace bude skimat mechanizmy regulujice migraciu buniek v rostralnej
migracnej drdhe potkana na zaklade histologickych metdd a tieZ pomocou in vitro metdd.
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Nazov odboru: bioldgia

biology
Nazov Studijného programu: zoolégia a fyzioldgia Zivocichov
zoology and animal physiology
Nazov dizertacnej prace: Mechanizmy periférnej neuropatie pri protinadorovej lieche
Mechanisms of peripheral neuropathy caused by antitumor therapy
Meno skolitela: MVDr. Ivo Vanicky, PhD.
vanicky @saske.sk
Nazov fakultného pracoviska skolitela Neurobiologicky Ustav, Biomedicinske centrum SAV, v. v. i.

Institute of Neurobiology, Biomedical Research Center of the Slovak
Academy of Sciences
http://www.biomedcentrum.sav.sk/oddelenia/oddelenie-
regeneracnej-mediciny-a-bunkovej-terapie/

Forma realizacie DS: dennd / daily

Anotdcia témy dizertacnej prace:

Chemoterapiou indukovanad periférna neuropatia (CIPN) je neZiaduci vedlajsi efekt protinadorovej liecby. V
predlozenom projekte planujeme testovat hypotézy predpokladanych mechanizmov vzniku periférnej neuropatie
na experimentalnych modeloch. V in vivo experimentoch chceme potvrdit, pripadne vylucit degeneraciu axénov pri
davkach Paclitaxelu, ktoré vyvoldvaju hypersenzitivne zmeny azdokumentovat akumulaciu makrofagov v
periférnych nervoch a v spindlnych gangliach v réznych ¢asovych obdobiach vzniku CIPN.

Chemotherapy-induced peripheral neuropathy (CIPN) is an unwanted side effect of anticancer treatments. In the
present project, we plan to test the hypotheses of the presumed mechanisms of the development of peripheral
neuropathy in experimental models. In in vivo experiments, we want to detect axonal degeneration at doses of
Paclitaxel that cause hypersensitive changes and to document the accumulation of macrophages in peripheral
nerves and in spinal ganglia at different time periods of CIPN onset.
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Nazov odboru: bioldgia

biology
Nazov Studijného programu: zoolégia a fyzioldgia Zivocichov
zoology and animal physiology
Nazov dizertacnej prace: Vplyv stimuldcie angiotenzinovych AT2 receptorov na

revaskularizacné procesy v traumaticky poranenej mieche
The effect of Angiotensin Il receptor type 2 stimulation on
revascularization processes in trauma-injured spinal cord

Meno skolitela: RNDr. Jaroslav Pavel, PhD.
pavel@saske.sk
Nazov fakultného pracoviska Skolitela Neurobiologicky Ustav, Biomedicinske centrum SAV, v. v. i.

Institute of Neurobiology, Biomedical Research Center of the Slovak
Academy of Sciences
http://www.biomedcentrum.sav.sk/oddelenia/oddelenie-
neurodegeneracie-plasticity-a-reparacie/

Forma realizacie DS (denna/externa): dennd / daily

Anotdcia témy dizertacnej prace:

Napriek pokroku vo vyskume, funkcie angiotenzinového AT2 receptora nie su Uplne objasnené a mnohé z nich
ostavaju stale kontroverzné. Predbeiné vysledky naznaCili, Ze AT2 receptory participujl na procesoch
posttraumatickej vaskularnej regeneracie a angiogenézy.

Ciele:

Stadium rozvoja vaskuldrneho poskodenia a spontannej obnovy spinalnej vaskulatiry po véZnej traume miechy.
Vplyv stimuldcie AT2 receptora na regeneraciu cievneho systému.
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Nazov odboru: bioldgia

biology
Nazov Studijného programu: zoolégia a fyzioldgia Zivocichov
zoology and animal physiology
Nazov dizertacnej prace: Vyuzitie alternativnych zdrojov zinku vo vyZive a ich vplyv na

vybrané fyziologické procesy zvierat
The use of alternative zinc sources in nutrition and their effect on
selected physiological processes of animals

Meno skolitela: RNDr. Klaudia Cobanova, PhD.
boldik@saske.sk
https://www.sav.sk/?lang=sk&doc=user-org-user&user no=1036

Nazov fakultného pracoviska Skolitela Centrum biovied SAV v.v.i., Ustav fyzioldgie hospodarskych zvierat,
Soltésovej 4-6, Kosice
http://ufhz.sav.sk/

Forma realizacie DS: dennd / daily

Anotdcia témy dizertacnej prace:

Forma zinku pouzZivaného ako kfmne aditivum vo vyZive zvierat je dblezitym faktorom, ktory mozZe vyznamne
ovplyvnit jeho biovyuzitelnost v organizme. Jednym zo sucasnych trendov vo vyzive hospodarskych zvierat je
pouzivanie mineralnych nanocastic ako zdroja stopovych prvkov. Nanomineraly kvéli ich vaésej povrchovej ploche,
malym rozmerom a zmenenym vlastnostiam maju perspektivu byt biologicky dostupnejsSie a lepsie absorbovatelné
v porovnani so Standardnymi mineralnymi zdrojmi. To umozZiiuje znizit potrebné mnoistvo mineralnych aditiv
pouzivanych v diétach hospodarskych zvierat a zaroveri minimalizovat ich vylu¢ovanie do Zivotného prostredia.
Dizertacna praca bude zamerana na hodnotenie biovyuzitelnosti zinku a to sledovanim jeho intestinalnej absorpcie,
depozicie stopovych prvkov a aktivity réznych metaloenzymov v tkanivach hospodarskych zvierat (ovce, hydina)
dostdvajucich diéty suplementované réznymi nanocasticami zinku (komeréné, syntetizované). Zaroven sa bude
sledovat aj antioxidac¢na odpoved zvierat na prijem réznych nanocastic zinku v krmive.

The zinc form used as a feed additive in animal nutrition can significantly affect its bioavailability in the organism.
The introduction of mineral nanoparticles as a source of trace elements represents the current trend in animal
nutrition. Nanominerals could be more bioavailable and absorbed better than their conventional sources because
of their greater surface area, smaller size, and altered properties. Thus, it would be possible to reduce the current
need for mineral additives in diets and also minimize their excretion to the environment. The dissertation thesis
will be focused on the evaluation of zinc bioavailability by determining its intestinal absorption, mineral deposition,
and activity of specific metalloenzymes in tissues of animals (sheep, poultry) fed diets supplemented with various
zinc nanoparticles (commercial or synthesized). The antioxidant response of animals to feed supplementation with
various zinc nanoparticles will be studied as well.
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Nazov odboru: Bioldgia

Biology
Nazov Studijného programu: Zoolégia a fyzioldgia Zivocichov
Zoology and Animal Physiology
Nazov dizertacnej prace: Sledovanie P2X receptorov v mozgu experimentalnych zvierat
Analyzing P2X receptors in the brain of experimental animals
Meno skolitela: RNDr. Terézia Kiskova, PhD.

terezia.kiskova@upjs.sk
https://www.upjs.sk/en/PF/zamestnanec/terezia.kiskova/
Nazov fakultného pracoviska skolitela: Ustav biologickych a ekologickych vied, PF UPJS
Institute of Biology and Ecology, Faculty of Science, UPJS
https://www.upijs.sk/prirodovedecka-fakulta/pracoviska/ustavy-
pf/ubev/
Formu realizicie DS: dennd/internal
Anotdcia témy dizertacnej prace:

P2X receptory (P2XR) st idbnové kanaly, riadené ATP, exprimované v roznych bunkach a tkanivach, najma v
neurénoch a imunitnych bunkdach. Rodina P2XR pozostdva zo siedmich ¢lenov (P2X1-7), zapojenych do mnozstva
fyziologickych a patofyziologickych reakcii vratane medzibunkovej komunikacie, modulacie energetického
metabolizmu, stimuldcie proliferacie a diferenciacie, neurotransmisie, neuromoduldcie, zapalu, vnimania bolesti,
muskuloskeletalnych poruch, cukrovky ¢i nddorovych ochoreni. In vitro a in vivo dékazy ukazuju, Ze P2XR mézu
byt idedlnym cielom farmakologického ovplyvnenia pri tychto, ako aj niektorych dalSich ochoreniach. Cielom
doktorandského Studia bude sledovanie hladin prevazne P2X4 a P2X7 receptorov v mozgu, peceni a krvi potkanov
u zdravych , ako aj u jedincov s patolégiami mozgu. Experimenty budld zamerané najma na depresiu, nadory
mozgu a niektoré daldie neurologické ochorenia. Studie in vivo sa budu vykonavat pocas celej doby
doktorandského Studia a budu doplnené ndslednou analyzou vzoriek pacientov.

P2X receptors (P2XRs) are ATP-gated ion channels widely expressed in different cells and tissues, mainly neurons
and immune cells. The P2XR family consists of seven members (P2X1-7) involved in a multiplicity of physiological
and pathophysiological responses, including intercellular communication, modulation of energy metabolism,
stimulation of proliferation, and differentiation, neurotransmission, neuromodulation, inflammation, pain-
sensing, musculoskeletal disorders, diabetes, and cancer. In vitro and in vivo evidence shows that P2XRs might be
an ideal pharmacological target in these diseases and many others. The aim of doctoral study will be to monitor
the levels of predominantly P2X4 and P2X7 receptors in rat brains, livers and blood, but not only healthy
individuals, but also with brain pathologies. The emphasis will be placed predominantly on depression, brain
cancer and selected neurological disorders. The in vivo studies will be carried on during the whole study,
supplemented by the following analyzes of human samples.
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Nazov odboru: Bioldgia

Biology
Nazov Studijného programu: Zooldégia a fyzioldgia Zivocichov
Zoology and Animal Physiology
Nazov dizertacnej prace: Spolocenstva terestrickych ¢lankonoZcov jaskynnych vchodov

Terrestrial arthropod communities of the cave entrances

Meno skolitela: Prof. RNDr. Lubomir Kovac, CSc.; lubomir.kovac@upijs.sk;
https://www.upjs.sk/PF/zamestnanec/lubomir.kovac/

Nazov fakultného pracoviska skolitela: Ustav biologickych a ekologickych vied, PF UPJS
Institute of Biology and Ecology, Faculty of Science, UPJS
https://www.upjs.sk/prirodovedecka-fakulta/pracoviska/ustavy-
pf/ubev/

Formu realizacie DS: dennd/internal

Anotdcia témy dizertacnej prace:

Anotacia :

Jaskynné vchody su dynamickym ekotonalnym prostredim na prechode medzi povrchom a subterannymi habitatmi.
Toto prostredie je oproti hlb$im castiam jaskyri charakterizované vykyvmi mikroklimy, vdcsou dostupnostou
potravnej bazy v podobe rastlinnych a Zivocisnych zvyskov a prenikanim vacsieho mnozstva troglofilnych druhov
Zivocichov z povrchovych habitatov. Do tejto tranzientnej zény zasahuju povrchové ale aj subteranne formy
¢lankonoZcov, vdaka comu sa vyznacuje zvySenou diverzitou pritomnych spolocenstiev. Toto prostredie je zdroven
charakterizované pritomnostou klimatickych reliktov a €asto aj zvy$enym stupfiom endemizmu. Specifické
podmienky tychto habitatov mdZu v niektorych pripadoch urychlit proces speciacie, ¢o nasledne moze viest ku
kryptickej diverzite. Cielom prace je analyza diverzity a Struktdry spolocenstiev chvostoskokov ako modelovej
skupiny ¢lankonoZcov, asociovanych s réznymi typmi vchodov krasovych jaskyn na Uzemi Slovenska liSiacich sa
velkostou, topografiou (orientacia, nadmorskou vyska, sklon svahu) a mikroklimou.

Cave entrances represent a dynamic ecotonal environment on transition between the surface and subterranean
habitats. In the contrary to deeper cave sections, this environment is characterized by microclimate fluctuations,
higher availability of food sources in the form of plant and animal residuals and penetration of higher numbers of
troglophilous animal species from surface habitats. This transient zone is occupied by both surface and
subterranean arthropods and thus specific with high diversity of their communities. Moreover, this environment is
characterized by the presence of climatic relicts and endemic forms. Specific conditions of these habitats may
enhance speciation, leading subsequently to higher cryptic diversity of arthropod communities. Goal of the thesis
is to analyse diversity and community structure of Collembola, as a model arthropod group, associated with
different types of karst caves on the territory of Slovakia, differing in size, topography (exposition, altitude, slope)
and microclimate.
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Nazov odboru: Bioldgia

Biology
Nazov Studijného programu: Zoolégia a fyzioldgia Zivocichov
Zoology and Animal Physiology
Nazov dizertacnej prace: Molekularne a ekofyziologické charakteristiky chvostoskokov

(Collembola, Hexapoda) v povrchovo-subterannom systéme
Molecular and eco-physiological traits of Collembola (Hexapoda) in
surface subterranean environments

Meno Skolitela: Prof. RNDr. Lubomir Kovac, CSc.; lubomir.kovac@upjs.sk;
https://www.upjs.sk/PF/zamestnanec/lubomir.kovac/

Nazov fakultného pracoviska skolitela: Ustav biologickych a ekologickych vied, PF UPJS
Institute of Biology and Ecology, Faculty of Science, UPJS
https://www.upjs.sk/prirodovedecka-fakulta/pracoviska/ustavy-
pf/ubev/

Formu realizacie DS: dennd/internal

Anotdcia témy dizertacnej prace:

Anotacia :

Druhy s rdznym stupriom adaptacie na podzemné prostredie mézu poukdzat na rozdiely v “patternoch” genetickej
variability. Okrem toho, izolacia niektorych populacii mozZe viest k evoldcii kryptickych druhov v povrchovych aj
podzemnych biotopoch. Co sa tyka teplotnej tolerancie u ektotermnych bezstavovcov, suchozemské organizmy v
prostredis viac fluktuaénymi teplotami by mali byt adaptované na Sirsi rozsah teplotnych podmienok, (tzv. hypotéza
klimatickej variability CVH). Tato hypotéza modze byt aplikovana na teplotnu toleranciu chvostoskokov obyvajucich
edafické prostredie, jaskynné vchody a hlbSie jaskynné stanovistia, ktoré reprezentuju prostredia s mikroklimaticky
odlisSnymi podmienkami. Cielom doktorandskej prace je testovat hypotézu, ¢i epigeické druhy Collembola by mohli
byt viac diverzné v genetickej variabilite ako populécie druhov striktne adaptovanych na jaskynné prostredie. Podla
CVH hypotézy tiez predpokladame, Ze najvyssiu odolnost voci nizkym a vysokym teplotam (velké teplotné rozsahy)
zistime u edafickych druhov obyvajucich povrchové prostredie s vyrazne kolisajucimi teplotami, a uzke teplotné
rozsahy budi mat jaskynné druhy adaptované na teplotne stabilné podmienky prostredia. Laboratérne aklimaéné
experimenty ako forma fenotypovej plasticity u vybranych druhov by mohli vniest viac svetla do problematiky
teplotnej tolerancie testovanych druhov Collembola, obzvlast v kontexte klimatickych zmien.

Annotation :

Species with different degree of adaptation to subterranean environment may show the differences in patterns of
genetic variability. In addition, isolation of some populations can lead to evolution of the cryptic species in both
surface and subterranean habitats. Regarding temperature tolerance of ectothermic invertebrates, terrestrial
organisms in more climatically variable environments should be adapted to handle a wider range of conditions (i.e.
climatic variability hypothesis CVH). This hypothesis may be applied to the thermal tolerance of edaphic, cave
entrance and cave dwelling Collembola, which occupy microclimatically different environments. Goal of the thesis
is to test the hypothesis that epigeic Collembola species would be more diverse in genetic variability than
populations of the strictly cave-adapted species. According to CVH, we aslo hypothesize that the highest cold and
heat resistances (wide temperature ranges) will found in edaphic species occupying surface environments with
marked fluctuating temperatures, and the narrow temperature ranges probably will show species, strictly adapted
to thermally stable cave conditions. Laboratory acclimation experiments as a form of phenotypic plasticity in
selected species could shed more light on the issues of thermal tolerance of tested Collembola especially in the
context of climatic change.
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Nazov odboru: Bioldgia

Biology
Nazov Studijného programu: Zoolégia a fyzioldgia Zivocichov
Zoology and Animal Physiology
Nazov dizertacnej prace: Integrativna taxonémia a fylogenéza jaskynnych chovstoskokov

(Collembola) Zapadnych Karpat
Integrative taxonomy and phylogeny of cave Collembola of the
Western Carpathians

Meno skolitela: Prof. RNDr. Lubomir Kovac, CSc.; lubomir.kovac@upijs.sk;
https://www.upjs.sk/PF/zamestnanec/lubomir.kovac/

Nazov fakultného pracoviska skolitela: Ustav biologickych a ekologickych vied, PF UPJS
Institute of Biology and Ecology, Faculty of Science, UPJS
https://www.upjs.sk/prirodovedecka-fakulta/pracoviska/ustavy-

pf/ubev/

Formu realizcie DS: dennd/internal
Anotdcia témy dizertacnej prace:

Anotacia :

Jaskyne su unikatne prirodné laboratdéria pre vyskum procesov kolonizacie subterdnneho prostredia a vzniku
adaptacii. SU obyvané starobylymi liniami chvostoskokov (Collembola), ktorych pévod pravdepodobne siaha do pre-
kvartérnych doéb. Integrativny pristup spajajuci studium molekuldrnych a morfologickych znakov umozni
rekonstrukciu fylogenézy unikatnych linii a datovanie ich divergencie s ohladom na mieru troglomorfizmov
a ekologické preferencie Specializovanych subterannych druhov. Téma bude realizovana v rdmci projektu APVV-21-
0379

Annotation :

Caves are unique natural laboratories for research in the processes of colonization of the subterranean
environment and the emergence of adaptations. They are inhabited by ancient lineages of springtails (Collembola),
whose origin probably reaches back to pre-Quaternary period. An integrative approach combining the study of
molecular and morphological characters will enable the reconstruction of the phylogeny of unique lineages and the
dating of their divergence with regard to the degree of troglomorphisms and the ecological preferences of
specialized subterranean species. The topic will be implemented within the project APVV-21-0379.
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Nazov odboru: Bioldgia

Biology
Nazov Studijného programu: Zoolégia a fyzioldgia Zivocichov
Zoology and Animal Physiology
Nazov dizertacnej prace: Porovnanie spolocenstiev podnych ¢lankonoZcov so zameranim na

roztode pancierniky (Acari, Oribatida) pozdiZ vy$kovych gradientov
v roznych typoch biotopov.

Comparison of soil arthropod communities with a focus on oribatid
mites (Acari, Oribatida) along altitudinal gradients in different
habitat types.

Meno Skolitela: Prof. RNDr. Lubomir Kovac, CSc.; lubomir.kovac@upjs.sk;
https://www.upjs.sk/PF/zamestnanec/lubomir.kovac/

Ndzov fakultného pracoviska skolitela: Ustav biologickych a ekologickych vied, PF UPJS
Institute of Biology and Ecology, Faculty of Science, UPJS
https://www.upijs.sk/prirodovedecka-fakulta/pracoviska/ustavy-
pf/ubev/

Formu realizicie DS: dennd/internal

Anotdacia témy dizertacnej prace:

Anotacia :

V d6sledku oteplovania klimy dochadza k zmenam v mikroklime a chemizme p6dy réznych biotopov. Tieto zmeny
sa odrazaju nasledne v zmenach zloZenia spologenstiev fauny. Stidium pddnych spoloéenstiev pozdiz vyskovych
gradientov, v ktorych sa menia mikroklimatické vlastnosti pody s meniacou sa nadmorskou vyskou, moze dat
odpoved na otazku akym spdsobom sa bude menit zloZenie spolocenstiev réznych biotopov v désledku
oteplovania. Roztoce pancierniky si dominantnou skupinou drobnych pédnych ¢lankonoZcov v Sirokom spektre
biotopov. Vzhladom na obmedzent moznost priestorovej disperzie a pocetné zastlUpenie v rozmanitych typoch
biotopov su tieto roztoce vhodnou skupinou pre sledovanie vplyvov zmien vlastnosti prostredia na podnu faunu.
Cielom prace bude analyzovat rozdiely v diverzite a distribucii ¢lankonoZcov so zameranim na roztoce pancierniky
v pdde pozdiz vyskovych gradientov v réznych typoch biotopov (subarkticka tundra, alpinska Itka, krasova planina).

Annotation :

As a result of a warming climate, changes are occurring in the microclimate and soil chemistry of different habitats.
These changes are subsequently reflected in changes in the composition of the fauna communities. The study of
soil communities along altitudinal gradients, in which soil microclimatic properties change with changing altitude,
can provide an answer to the question of how the community composition of different habitats will change as a
result of warming. Oribatid mites are the dominant group of soil microarthropods in a wide range of habitats. Due
to their limited spatial dispersal and their abundance in a wide variety of habitat types, these mites are an
appropriate group for monitoring the effects of changes in environmental characteristics on the soil fauna. The aim
of this work will be to analyse differences in arthropod diversity and distribution, focusing on oribatid mites in soil
along altitudinal gradients in different habitat types (subarctic tundra, alpine meadow, karst plateau).


mailto:lubomir.kovac@upjs.sk
https://www.upjs.sk/PF/zamestnanec/lubomir.kovac/
https://www.upjs.sk/prirodovedecka-fakulta/pracoviska/ustavy-pf/ubev/
https://www.upjs.sk/prirodovedecka-fakulta/pracoviska/ustavy-pf/ubev/

Nazov odboru: Bioldgia

Biology
Nazov Studijného programu: Zoolégia a fyzioldgia Zivocichov
Zoology and Animal Physiology
Nazov dizertacnej prace: Analyza mechanizmu vplyvu crevného mikrobiému na patogenézu a

liecbu intestindlnych a extraintestinalnych ochoreni s vyuzZitim
multi-omics pristupu
The role of the gut microbiome in the pathogenesis and treatment
of intestinal and extraintestinal diseases: a mechanistic analysis
using a multi-omics approach
Meno Skolitela: RNDr. Viktoria Majlathova, PhD.
viktoria.majlathova@upjs.sk
https://www.researchgate.net/profile/Viktoria-Majlathova
Meno konzultanta: RNDr. Vlasta Demeckova, PhD.
vlasta.demeckova@upjs.sk
https://www.researchgate.net/profile/Vlasta-Demeckova

Ndzov fakultného pracoviska Skolitela Ustav biologickych a ekologickych vied, Katedra fyzioldgie Zivocichov;
Ustav biologickych a ekologickych vied - Prirodovedeckd fakulta |
UPJS (upjs.sk)
Institute of Biology and Ecology, Department of Animal physiology;
https://www.upjs.sk/prirodovedecka-
fakulta/en/pracoviska/institutes-and-departments/

Formu realizécie DS: dennd/internal

Anotdacia témy dizertacnej prace:

V poslednych rokoch sa stddium fudského mikrobiému zameriava predovsetkym na Crevo, ktorého mikrobialne
zloZenie ovplyviiuje vyvoj a spravne fungovanie imunitného systému. Narusenie ¢revnej mikrobioty — dyshidza — je
asociovana so vznikom roéznych ochoreni, ako st napr. zdpalové ochorenia ¢rriev (ulcerdzna kolitida) alebo niektoré
metabolické ochorenia. Zaujimavé su tiez Studie naznacujuce prepojenie ¢revnej mikrobioty s osou ¢revo — mozog
(gut-brain axis), ktoré by sa mohlo podielat na vyvoji centralneho nervového systému, ako aj na vzniku niektorych
poruch spravania (poruchy autistického spektra; PAS). Z toho dévodu maju mikrobidlne terapeutické pristupy
(fekalna mikrobialna terapia, probiotika, synbiotika) velky potencial. Vzhladom na komplexnost danych ochoreni je
pri vyskume mechanizmu ich vzniku a priebehu potrebné vyuzit okrem Standardnych analyz aj najnovsie
vysokokapacitné (high-throughput) molekuldrne metédy (NGS DNA sekvenovanie, RNA-seq). Cielom prace bude
analyzovat vplyv ¢revného mikrobiomu a metabolomu na priebeh a lie¢bu ulceréznej kolitidy a poruch autistického
spektra s vyuzitim animdlneho gnotobiotického modelu

In recent years, the study of the human microbiome has focused primarily on the gut, whose microbial composition
affects the development and proper functioning of the immune system. Disruption of the gut microbiota - dysbiosis
- is associated with the development of various diseases, such as inflammatory bowel diseases (ulcerative colitis)
or some metabolic diseases. Studies indicating the connection between the intestinal microbiota and the gut-brain
axis are also interesting. The gut brain axis could be involved in the development of the central nervous system, as
well as in the development of some behavioural disorders (autism spectrum disorder; ASD). Therefore, microbial
therapeutic approaches (faecal microbial therapy, probiotics, synbiotics) have a high potential. Due to the
complexity of these diseases, it is necessary to use the latest high-throughput molecular methods (NGS DNA
sequencing, RNA-seq) in addition to standard analyses when researching the mechanism of their origin and
progression. The aim of the thesis will be to analyse the influence of the gut microbiome and metabolome on the
progression and treatment of ulcerative colitis and autism spectrum disorders using an animal gnotobiotic model.
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Anotdcia témy dizertacnej prace:

Hoacin je ¢asto oznacovany ako ‘plazi’ vtak pretoze jeho nedospelé jedince
maju na kridlach zachované funkéné pazury. Vyliahnuté hoaciny pouzivaju
tieto pazury jedine¢nym sposobom a to na koordinovany pohyb v korundch
stromov. Hoci je hoacin unikatnym reprezentantom sucasnych vtakov v
adaptacii kridiel na Splhanie, tdto pohybova aktivita bola zaznamenana u
dinosaurich predkov vtakov a bezpochyby bola dostupna bazalnym vtakom
s mohutnymi pazurmi na kridlach a to pocas prakticky celej ontogenézy.
Pozoruhodnd pohybovd a morfologickd podobnost hoacina a
druhohornych vtakov preto poskytuje vedcom optimalny recetntny analédg
pre experimentdlne simuldcie spésobu, akym sa pravtadia uchopovacia
prednd koncatina mohla adaptovat na aktivny let. Vyvojovd sekvencia
hoacina, ktoru bude doktorandsky riesitel Studovat, mu umozni odhalit
reorganizaciu kostného tkaniva, svalov, Struktiry peria a neurosenzitivnych
vlastnosti v kritickom obdobi ontogentického posunu funkéného vyuzitia
prednej konéatiny.

Ulohy:

1. pripravit 3D anatomicky a histologicky atlas kostrovych tkaniv Specializovanych pre Splhanie versus

aktivny let, ako aj vonkajSej morfoldgie centralneho nervového system a vnutorného ucha;

2. vytvorit dvojrozmerné fyzické rezy kosti koncatin a tieto analyzovat v kombindacii s trojrozmernym
zobrazenim Strukturalnych zmien kortikdlnej kosti v oblasti svalovych Uponov kostrového aparatu

adaptovaného pre aktivny let;
3. popisat ontogenetické zmeny v architektire a zafarbeni peria;

4. kvantifikovat geometrické zmeny v trojrozmernom usporiadani trabekuldrnej kosti na kridle versus

dolnej koncatine;

5. testovat hypotézu o reorganizacii trabekularnej kosti vplyvom vzniku novych mechanickych vektorov

pocas zmeny funkcie prednej koncatiny v obdobi dospievania hoacinov;

6. formulovat eko-fyziologicki predstavu o funkénej premene prednej koncéatiny hoacina na kridlo a jej

prinos pre pochopenie evolucnej Specializacie kridla pre letovu aktivitu.
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The hoatzin is known as a ‘reptilian’ bird because it retains functional claws
on its wings in juveniles. Newly hatched chicks accordingly exhibit an
advanced level of coordination in the use of their wing claws and feet to
clamber amongst tree branches. Although the hoatzin is unique amongst
modern birds in having adapted its wings for climbing, this locomotory
module was likely common in the non-avialan dinosaurian ancestors of
birds and was certainly functional in basal large-clawed birds during
postnatal ontogeny. The locomotory and morphological compatibility of
hoatzin and extinct Mesozoic birds, therefore, provides researchers with an
optimal living analog for experimental simulations of a grasping forelimb
that was subsequently adapted for flight. A hoatzin developmental
sequence can also be established to trace the reorganization of bone,
muscle, feathers, and neurosensitive properties coupled with this shift in
forelimb functionality.

Aims:

1. to prepare a three-dimensional (3D) anatomical and histological atlas of skeletal tissues, CNS, and inner
ear;

2. to generate two-dimensional (2D) physical sections of limb bones in tandem with 3D high-resolution
imaging of structural changes in the cortical segment of the bone and enthuses involving muscle
insertions of the flying skeletal apparatus;

3. to analyze ontogenetic changes in feather architecture, microstructure, and coloration.

4. to quantify developmental changes in the 3D arrangement of trabeculae in the skeleton of the wing
and leg;

5. to test the hypothesis that trabecular alignment in the grasping limb of juvenile hoatzins has been re-
organized according to the novel mechanical requirements of the flying wing in mature hoatzins;

6. to formulate an eco-physiological scenario for the hoatzin locomotory shift in ontogeny and to
understand the impact of this shift on the evolution of flying wing structure.
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Anotdcia témy dizertacnej prace:
Predosly vyskum odhalil, Ze formovanie kostrovych tkaniv. mozu
determinovat biologické rytmy vratane sezénnych rytmov, rovnako ako
rézne stresové podnety a klimatické udalosti. Jednotlivé vrstvy zuboviny
(dentinu) maju kratsiu periodicitu (napr. v hodinach/droch), zatial co
formovanie kompaktnej kosti je obvykle prerusené sezénnymi prstencami.
Spb6sob akym tieto dve odlisSné tkaniva reaguju na rovnaké podnety u
studenokrvnych a teplokrvnych StvornoZcov ostava nejasny pokial ide o
trojrozmernu kvantifikaciu vyvojovych zmien v priebehu miliénov rokov.
Ulohou doktorandského rieditela je hlbSie poznat tieto mikrostrukturne
Specializacie a to pre odlisSné skupiny suéasnych a vyhynutych Zivocichov.
Tento projekt je predovsetkym zamerany na vyhranené organizmalne typy:
1) terestrické Zivocichy versus aktivne lietajuce Zivocichy; 2) aestivujuci
(letny spanok) versus hybernujuci (zimny spanok) Specialisti; a 3) miniaturne
versus gigantické formy. Zobrazovacie studium zahffia dva pristupy: semi-
invazivnu pripravu fyzickych tenkostennych rezov a neinvazivnu
mikrotomografiu (klasickej a synchrotrénovej povahy). Vysledky zobrazenia
spracuje Student pomocou 3D modelovania a bioStatistickych postupov.
VyzZaduje sa tiez aktivna Ucast na terénnej Casti projektu. Nasim cielom je
uréit vyznamné koreldcie medzi osteo-fyziolégiou a behavioralnymi
Specializaciami na Sirokej interdisciplinarnej platforme. Tento vyskum bude
financovany z grantu VEGA 1/0382/21 a APVV-21-0319 a dalsich suvisiacich
synchrotrénovych grantov.
Ulohy:
1. ziskat vzorky zubnych a kostnych tkaniv modelovych Zivocichov a preparacia tychto vzoriek pre dalsie
experimentalne spracovanie;
2. pripravit skeny uvedenych vzoriek s pouzitim konvenénej a synchrotronovej mikrotomografie;
3. vytvorit morfologicky presné trojrozmerné modely na zaklade skenov a zmerat kvantitativne
charakteristiky zuboviny a kompaktnej kosti;
4. pripravit dvojrozmerné fyzické rezy z naskenovanych vzoriek;
5. zobrazit a zmerat periodické mikrostruktiry na 2D rezoch;
6. popisat vSetky detekovatelné typy chronofyziologickych variacii u modelovych organizmov a porovnat
ich pouzitim 3D modelovania a biostatistickych ndstrojov; a
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7. formulovat evoluénu predstavu o chronofyziologickych inovaciach, ktoré sa objavili so vznikom
mezotermnych a endotermnych amniotov.
8. vykonat potrebné laboratdrne prace a participovat na expedi¢nych terénnych pracach.

The formation of skeletal tissues is known to show biological rhythms
including seasonal rhythms, and is sensitive to different stressors and
climatic events. Dentine increments are usually deposited with finer
periodicity whereas bone compacta are usually interrupted by growth
marks on a yearly basis or lack any cessations in growth. How these two
different tissues develop under the same external conditions in cold-
blooded and warm-blooded tetrapods remains unclear when it comes to
the quantification of micro-structure changes in three dimensions and over
million years. The doctoral student is expected to investigate these
microstructural specializations on different sets of extant and extinct
animals. Particularly, this project has been centered on organismal types
such as: 1) ground- dwellers versus gliders/fliers; 2) aestivating versus
hibernating specialists; and 3) miniature versus gigantic forms. The student
will use both approaches: invasive physical sectioning and non-invasive
micro-tomographic imaging (based on both conventional and synchrotron
sources). The student will analyze the imaging outcomes with tools of 3D
modelling and biostatistics. The stable isotope spectroscopy datasets will be
available for this study as well. Active participation in fieldwork is required.
We aim to find significant correlations between osteo-physiology and
environmental stresses as well as behavioral specializations on a broad
interdisciplinary platform. The project will be funded through the projects
VEGA 1/0382/21 a APVV-21-0319 and several synchrotron-based grants.

Aims:

1. to collect tooth and bones samples of the model organisms as well as to prepare the samples for further
experimental manipulation;

2. to scan the samples using micro-CT and synchrotron micro-CT;

3. to produce morphologically exact 3D models based on the scans and to collect quantitative periodic
characteristics of dentin and bone compacta;

4. to prepare 2D physical sections from the scanned samples;

5. to photograph and measure periodical microstructures on the 2D sections;

6. to describe all types of chronophysiological variations in the model organisms and to compare them
with each other using 3D modelling and biostatistics tools;

7. to formulate an evolutionary scenario about innovations that occurred with the origin of mesothermic
and endothermic amniotes;

8. to carry out lab work and to participate in expedition-level fieldwork.



