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PRIJIMACIE KONANIE NA DOKTORANDSKE STUDIUM NA
AKADEMICKY ROK 2026 /2027

Fakulta prirodnych vied Univerzity sv. Cyrila a Metoda v Trnave vypisala prijimacie
konanie na doktorandské stadium v Studijnom programe

Biotechnologie

vdennej a externej forme Stadia. O prijatie na Stadium mo6zu ziadat absolventi doméacich
alebo zahrani¢nych vysokych §kol, ak maji ukoncené magisterské alebo inZinierske
Stadium.

Termin podania prihlasky je do 31. maja 2026. Uchadzadi sa prihlasuji na vypisané témy.

K prihlaske uchadzac prilozi:

overeny vysokoskolsky diplom v totoznom, alebo pribuznom odbore a programe,
vysvedcenie zo $tatnej skasky,

stru¢ny zivotopis spolu so stpisom publikovanych i nepublikovanych prac,
potvrdenie od lekara o zdravotnej spdsobilosti,

doklad o absolvovanej praxi (nie je povinné),

ramcovy projekt k téme dizerta¢nej prace.

ISAEESAN R

Prijimacie konanie ma charakter vyberového konania formou rozhovoru. Uchadzac
pocas prijimacieho konania prezentuje svoje motivy a predpoklady na Studium,
projekt k téme dizertacnej prace a aj znalosti cudzieho jazyka. Na prijimacom
konani bude zohladiniovana Gc¢ast uchadzaca na vedeckych konferenciach a jeho
vysledky pocas magisterského resp. inZinierskeho $tiidia. Uchadza¢ o externt
formu Stadia predloZi potvrdenie o zamestnani v odbore.

Kontaktna adresa: Fakulta prirodnych vied UCM v Trnave, Nam. J. Herdu 2, 917 01 Trnava
tel.: 033 /55 65 321,033/55 65 318
e-mail: dekan.fpv@ucm.sk

doc. RNDr. Iveta Dirgova Luptakova, PhD.
dekanka FPV UCM v Trnave

+42133 5565 321 www.ucm.sk
info.fpy@ucm.sk
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Témy dizerta¢nych prac v akademickom roku 2026 /2027 pre
Studijny program:

Biotechnolodgie

PRODUKCIA TROPANOVYCH ALKALOIDOV DRUHMI RODU DURMAN L. V IN%VITRO
KORENOVYCH KULTURACH

Skolitel: prof. RNDr. Jan Kraic, PhD.

Skolitel-8pecialita: RNDr. Sarlota Kariukova, PhD.

Pracovisko: Oddelenie biotechnolégii, Ustav bioldgie a biotechnolégie, Fakulta prirodnych vied,
Univerzita sv. Cyrila a Metoda v Trnave a Narodné polnohospodarske a potravinarske centrum -
Vyskumny tGstav rastlinnej vyroby v PieStanoch

Forma §ttdia: Denna

Anotacia: Doktorandské $tadium bude zamerané na rastlinné biotechnologie, Specialne
problematiku biosyntézy, akumulacie a produkcie sekundarnych metabolitov produkovanych
vybranymi druhmi rodu Datura L. Konkrétne pojde o tropanové alkaloidy, zvlast hyoscyamin a
skopolamin, a ich produkciu v kultiva¢nych systémoch in vitro. Druhy rodu Datura L. predstavuje
vyznamny zdroj tychto farmakologicky cennych latok, s uplatnenim najma v medicine. Hlavhym
cielom prace bude zhodnotit produkény potencial korefiovych kultar - kultar pravych a adventivnych
korenov a tiez kultar geneticky transformovanych, tzv. ,hairy roots®, ako stabilného, udrzatelného a
od vonkaj$ich podmienok nezavislého produkéného systému ziadanych tropanovych alkaloidov.
Analyzovany bude vplyv zlozenia kultiva¢nych médii, rastovych regulatorov a fyzikalnych faktorov na
rast korenovej biomasy a vysledna produkciu a vytaZok sledovanych sekundarnych metabolitov.
Vyuzité budu aj elicitacie, teda metddy cielenej stimulacie produkcie sekundarnych metabolitov
spektrom elicitorov, s cielom zvysit efektivitu ich produkcie.

Experimentalna ¢innost doktoranda bude prebiehat v laboratériach Oddelenia biotechnologii FPV
UCM v Spacinciach a v laboratériach Vyskumného tistavu rastlinnej vyroby v Pie§tanoch.

BIOGENNE NANOCASTICE A ICH ULOHA PRI ZMIERNOVANI ABIOTICKEHO STRESU V

RASTLINACH

Skolitel: doc. Ing. Jana Moravéikova, PhD.

Pracovisko: Oddelenie biotechnolégii, Ustav biologie a biotechnolégie, Fakulta prirodnych vied,

Univerzita sv. Cyrila a Metoda v Trnave

Forma $tadia: denna

Anotacia: Abiotické stresy, ako je sucho, salinita, teplotné extrémy, toxicita tazkych kovov a dalSie,

vyznamne nars$aju zivotny cyklus rastlin zmenou fyziologickych procesov, rastovych vzorcov a

vyvojovych drah. Tieto stresové faktory nepriaznivo ovplyviujt kli¢enie semien, rast rastlin a celkovi

produktivitu plodin. Medzi novymi stratégiami na zmiernenie ac¢inkov abiotického stresu je

nanopriming, t.j. pred-oSetrenie semien nanocasticami pred klicenim, ktory ziskava Coraz vacsiu

pozornost ako inovativny a udrzatelny pristup. Nanomaterialy st definované ako materialy, ktoré
+421 33 5565 321 www.ucm.sk
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maju aspon jeden rozmer mensi ako 100 nm. Vdaka svojim malym rozmerom a vysokému pomeru
povrchu k objemu, vykazuja nanocastice jedinecné fyzikalno-chemické vlastnosti odlisné od svojich
konvenc¢nych naprotivkov. Nanocastice je mozné syntetizovat fyzikalnymi, chemickymi a
biologickymi metdédami. V poslednych rokoch biologicka syntéza, oznaCovana ako zelena syntéza,
vzbudila znaény zaujem, pretoze vyuziva metabolity rastlinného podvodu, ako st sacharidy,
terpenoidy, polyfenoly, alkaloidy, a proteiny, ako prirodné redukéné a stabilizacné cinidla.
Nanocastice vyrobené zelenou syntézou vykazuji zvySenu biokompatibilitu a zniZenu toxicitu.
Hlavnym cielom tejto dizerta¢nej prace je objasnit vplyv biogénne syntetizovanych nanocastic
striebra, medi a zinku na kli¢enie a skory rast dolezitych polnohospodarskych plodin. Nanocastice
budu syntetizované pomocou rastlinnych extraktov, charakterizované a nasledne aplikované ako
priming semien. Pomocou integrovanych molekularnych, biochemickych a proteomickych pristupov
sa tato praca bude zameriavat na komplexné vyhodnotenie vplyvu nanoprimingu na kli¢ivost, rast
rastlin, antioxida¢né systémy a obranné mechanizmy reakcie na stres. Predpokladame, Ze zistenia
poskytni nové poznatky o mechanizmoch, ktoré st zakladom tolerancie voci stresu
sprostredkovanej nanocCasticami, a prispeju k vyvoju udrZatelnych stratégii zaloZenych na
nanotechnoldgiach na zlepSenie odolnosti rastlin v nepriaznivych environmentalnych podmienkach.

MODULACIA FYZIOLOGICKYCH PROCESOV A METABOLIZMU OBILNIN POMOCOU
ESENCIALNYCH OLEJOV

Skolitel: doc. RNDr. Michaela Havrlentova, PhD.

Pracovisko: Oddelenie biotechnolégii, Ustav biologie a biotechnolégie, Fakulta prirodnych vied,
Univerzita sv. Cyrila a Metoda v Trnave a Narodné polnohospodarske a potravinarske centrum -
Odbor rastlinnej vyroby v PieStanoch

Forma §ttdia: Denna

Anotacia: Obilniny, medzi nimi pSenica letna, jacmen siaty, ¢i ovos siaty predstavuji zaklad globalne;j
potravinovej bezpecnosti, ktoré je mozné ziskat tradicnymi, ale aj modernymi pestovatelskymi
pristupmi. Proces klicenia je kla€ovym Stadiom ich vyvinu, pocas ktorého dochadza k intenzivnej
metabolickej prestavbe semena a aktivacii biosyntetickych drah ovplyviiujacich nutri¢nt kvalitu a
biologicki hodnotu suroviny. Esencialne oleje z rastlin ako napr. Thymus vulgaris ¢i Rosmarinus
officinalis, obsahuju bioaktivne sekundarne metabolity, ktoré mézu modulovat redoxna rovnovahu,
hormonalnu signalizaciu, aktivitu enzymov a metabolizmus kli¢iacich semien. Cielom dizertacne;
prace bude: i) analyzovat vplyv esencialnych olejov na kli¢ivost a rany rast obilnin, ii) charakterizovat
zmeny vybranych metabolitov pocas kli¢enia a iii) identifikovat potencialne zvySenie nutri¢nej a
funkcnej hodnoty klicenych zfn s vyuzitim modernych biotechnologickych a analytickych pristupov.
Praca bude smerovat k pochopeniu, ¢i je mozné pomocou kontrolovanej aplikacie esencialnych olejov
cielene modulovat metabolizmus obilnin tak, aby sa zvySila ich biologickd hodnota (napr. obsah
antioxidantov). Vysledky mozu prispiet k vyvoju prirodnych biostimula¢nych stratégii pre vytvaranie
novych potravinarskych produktov s pridanou hodnotou.
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Proposals for dissertation theses in the Biotechnology program for the
academic year 2026 /2027

PRODUCTION OF TROPANE ALKALOIDS IN DATURA L. BY IN¥ITROROOT CULTURES
Supervisor: prof. RNDr. Jan Kraic, Ph.D.

Sub-supervisor: RNDr. Sarlota Katiukova, PhD.

Workplace: Department of Biotechnology, Institute of Biology and Biotechnology, Faculty of Natural
Sciences, University of Ss. Cyril and Methodius in Trnava and National Agricultural and Food Center
- Research Institute of Plant Production in Piestany

Form of study: Full-time

Annotation: The Ph.D.-study will be focused on plant biotechnology, especially the biosynthesis,
accumulation, and production of secondary metabolites produced by selected species of the genus
Datura L. Specifically, it will aim to tropane alkaloids, especially hyoscyamine and scopolamine, and
their production by in vitro cultivation systems. Species of the genus Datura L. represent a significant
source of these pharmacologically valuable substances, with applications mainly in medicine. The
main objective of the study and experiments will be to evaluate the production potential of root
cultures - cultures of true and adventitious roots and genetically transformed cultures, so-called
"hairy roots", as a stable, sustainable, and independent of external conditions production system of
the desired tropane alkaloids. The influence of the composition of cultivation media, growth
regulators, and physical factors on the growth of root biomass and the resulting production and yield
of the monitored secondary metabolites will be analysed. Elicitations, i.e. methods of targeted
stimulation of the production of secondary metabolites with a spectrum of elicitors, will also be used,
with the aim of increasing the efficiency of their production.

The doctoral student's experimental activity will take place in the laboratories of the Department of
Biotechnology FPV UCM in Spacince and in the laboratories of the Plant Production Research
Institute in PieStany.

BIOGENIC NANOPARTICLES AND THEIR ROLE IN ALLEVIATING ABIOTIC STRESS IN PLANTS
Supervisor: Assoc. Prof. Ing. Jana Morav¢ikova, PhD.
Workplace: Department of Biotechnologies, Institute of Biology and Biotechnology, Faculty of
Natural Sciences, Institute of Biology and Biotechnology
Form of study: Full-time
Annotation: Abiotic stresses such as drought, salinity, temperature extremes, and heavy metal
toxicity significantly disrupt the plant life cycle by altering physiological processes, growth patterns,
and developmental pathways. These stress factors adversely affect seed germination, seedling
establishment, and overall crop productivity. Among emerging strategies to mitigate abiotic stress
effects, nanopriming, seed pre-treatment with nanoparticles prior to germination, has gained
increasing attention as an innovative and sustainable approach. Nanomaterials are defined as
materials possessing at least one dimension below 100 nm. Due to their small size and high surface
area to volume ratio, nanoparticles exhibit unique physico-chemical properties distinct from their
conventional counterparts. Nanoparticles can be synthesized through physical, chemical, and
biological methods. In recent years, biological synthesis, commonly referred to as green synthesis,
has attracted considerable interest because it employs plant-derived metabolites such as
carbohydrates, terpenoids, polyphenols, alkaloids, and proteins as natural reducing and stabilizing
+421 33 5565 321 www.ucm.sk
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agents. Nanoparticles produced via green synthesis demonstrate enhanced biocompatibility and
reduced toxicity. The primary objective of this Ph.D. work is to elucidate the effects of biogenically
synthesized silver, copper, and zinc nanoparticles on the germination and growth of plants under
abiotic stress conditions. Nanoparticles will be synthesized using plant extracts, thoroughly
characterized, and subsequently applied as seed pre-treatments. Using integrated molecular,
biochemical, and proteomic approaches, this study aims to comprehensively evaluate the impact of
nanopriming on germination performance, seedling development, antioxidant defence systems, and
stress-response mechanisms. We anticipate that the findings will provide new insights into the
mechanisms underlying nanoparticle-mediated stress tolerance and contribute to the development
of sustainable nanotechnology-based strategies to improve plant resilience under adverse
environmental conditions.

MODULATION OF PHYSIOLOGICAL PROCESSES AND METABOLISM OF CEREALS USING
ESSENTIAL OILS

Supervisor: doc. RNDr. Michaela Havrlentova, PhD.

Workplace: Department of Biotechnology, Institute of Biology and Biotechnology, Faculty of Natural
Sciences, University of Ss. Cyril and Methodius in Trnava and National Agricultural and Food Centre
- Division of plant production in PieStany

Form of study: Full-time

Annotation: Cereals, including spring wheat, barley, and oats, represent the foundation of global food
security, which can be achieved through traditional as well as modern farming approaches. The
germination process is a key stage of their development, during which intensive metabolic
restructuring of the seed occurs and activation of biosynthetic pathways affecting the nutritional
quality and biological value of the raw material. Essential oils from plants such as Thymus vulgaris or
Rosmarinus officinalis contain bioactive secondary metabolites that can modulate redox balance,
hormonal signalling, enzyme activity and metabolism of germinating seeds. The aim of the
dissertation will be: i) to analyse the effect of essential oils on germination and early growth of
cereals, ii) to characterize changes in selected metabolites during germination, and iii) to identify a
potential increase in the nutritional and functional value of germinated grains using modern
biotechnological and analytical approaches. The work will aim to understand whether it is possible
to modulate the metabolism of cereals in a targeted manner through controlled application of
essential oils to increase their biological value (e.g. antioxidant content). The results may contribute
to the development of natural biostimulation strategies for the creation of new value-added food
products.
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