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V stcasnosti sa riasy a sinice (cyanobaktérie) stali perspektivnym a trvalo udrzatefnym zdrojom uZito¢nych
produktov vdaka ich obsahu bioaktivnych Iatok. Celosvetova populdcia stipa a vysledkom je zvySeny dopyt po
potravinach, biopalivach, terapeutickych molekulach, enzymoch, pigmentoch, kozmetickych vyrobkoch,
vyzivovych doplnkoch, ktoré su ziskané z prirodnych zdrojov. Cyanobaktérie tvoria fylogeneticky koherentnu
skupinu evolucne starych, morfologicky réznorodych a ekologicky vyznamnych fototrofnych baktérii. Sinice su

v skutocnosti vSadepritomné v suchozemskom aj vodnom prostredi, dokonca aj v extrémnych oblastiach, akymi su
antarktické suché udolia, teplomilné jazera a jaskyne. V priebehu svojho vyvoja si vytvorili aj viaceré prospesné
symbidzy s inymi organizmami. Cyanobaktérie a riasy su v poslednych rokoch povazované za alternativny zdroj
prirodnych latok s aplikdciami vo farmaceutickom priemysle. Vdaka komplexnému fotosyntetickému,
adaptacnému a obrannému systému su sinice a riasy schopné produkovat rézne metabolity, ako su flavonoidy,
pigmenty (napr. B-karotén, c-fykoerytrin, fykobiliproteiny), fenoly, saponiny, steroidy, taniny, terpény a vitaminy.
Mnoho druhov cyanobaktérii Zije v extrémnych prostrediach, vratane stanovist s nadmernymi davkami sine¢ného
Ziarenia a sucha. Aby prezili v takychto extrémnych podmienkach, produkuju zluceniny, ktoré umoziuju jednak
ochranu pred ultrafialovym Ziarenim (UV), ako aj latok ktoré su zodpovedné za zniZenie oxidacného stresu. V
tomto aspekte ponukaju cyanobaktérie a riasy bioaktivne latky, ktoré sa dokazu syntetizovat aj v ekonomicky
nenarocnom prostredi a su tak zaujimavé z pohladu prirodnych a lekdrskych vied. Vyssie opisané dékazy, hoci su
zalozené len na Studidch v laboratérnom meradle naznacuju potencidl, ktory vdaka vysokej miere udrzatelnosti
biomasy moze viest k stratégii vyuzitia cyanobaktérii a rias k produkcii prirodne ziskanych latok. Cielom
dizertacnej prace je Studium, identifikacia a testovanie biologického potencialu latok izolovanych z rias a sinic

a ich adaptacia na abioticky stres napriklad chlad ¢i UV Ziarenie. Praca bude zamerand na testovanie
antioxidacnej, antivirusovej antiproliferacnej aktivity ako aj fotoprotektivnej ulohy izolovanych latok. Vysledkom
prace bude zistenie, ktoré druhy rias resp. sinic su z hladiska testovania ich biologickych ucinkov najviac prinosné
pre ¢loveka. Dal$im prinosom vysledkov tejto prace bude nahlad do fyziologickych procesov sinic a rias za vyufitia
fluoresceénej mikroskopie. Vdaka tymto metédam sa budeme snaZzit objasnit ich adaptacie na rézne druhy
environmentdalneho stresu a procesov prebiehajucich in situ a in vivo v bunkach sinic a rias.

Currently, algae and cyanobacteria (cyanobacteria) have become a promising and sustainable source of useful
products due to their content of bioactive substances. The global population is increasing and as a result there is
an increased demand for food, biofuels, therapeutic molecules, enzymes, pigments, cosmetic products,
nutritional supplements that are obtained from natural sources. Cyanobacteria form a phylogenetically coherent
group of evolutionarily old, morphologically diverse and ecologically significant phototrophic bacteria. In fact,
cyanobacteria are ubiquitous in both terrestrial and aquatic environments, even in extreme areas such as
Antarctic dry valleys, thermophilic lakes and caves. In the course of their development, they also created several
beneficial symbioses with other organisms. In recent years, cyanobacteria and algae have been considered an
alternative source of natural substances with applications in the pharmaceutical industry. Thanks to a complex
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photosynthetic, adaptation and defense system, cyanobacteria and algae are able to produce various
metabolites, such as flavonoids, pigments (e.g. B-carotene, c-phycoerythrin, phycobiliproteins), phenols,
saponins, steroids, tannins, terpenes and vitamins. Many species of cyanobacteria live in extreme environments,
including sites with excessive amounts of sunlight and drought. In order to survive in such extreme conditions,
they produce compounds that allow both protection against ultraviolet radiation (UV), as well as substances that
are responsible for reducing oxidative stress. In this aspect, cyanobacteria and algae offer bioactive substances
that can be synthesized even in an economically undemanding environment and are thus interesting from the
point of view of natural and medical sciences. The evidence described above, although based only on laboratory-
scale studies, indicates the potential that, thanks to the high degree of biomass sustainability, can lead to a
strategy of using cyanobacteria and algae to produce naturally derived substances. The aim of the dissertation is
to study, identify and test the biological potential of substances isolated from algae and cyanobacteria and their
adaptation to abiotic stress, for example cold or UV radiation. The work will be focused on testing the antioxidant,
antiviral, antiproliferative activity as well as the photoprotective role of the isolated substances. The result of the
work will be to find out which types of algae or cyanobacteria are the most beneficial for humans in terms of
testing their biological effects. Another benefit of the results of this work will be an insight into the physiological
processes of cyanobacteria and algae using fluorescence microscopy. Thanks to these methods, we will try to
clarify their adaptations to different types of environmental stress and processes taking place in situ and in vivo in
cyanobacteria and algae cells.
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Krieda bola kritickym obdobim v histérii biogeografie Zeme. Az do kriedy boli svetové pevniny zhromaZdené ako
jediny superkontinent Pangea, ale tato pevnina sa zacala rozpadat, ¢o bolo prvym krokom k usporiadaniu
kontinentov v modernom svete. Kontinentalna fragmentdcia bola rozhodujuca v evolucii Zivota, pretoZe fléra a
fauna sa vyvinuli, aby sa stali endemickymi, jedinecnymi pre ich vlastny kontinent. Meniace sa prostredie a
podnebie sposobili klticové diverzifikacie roznych modernych skupin organizmov. Dizertacna praca ma na zaklade
$tudia mezozoickych palynomorf ziskanych z paleovzoriek z Centralnej Azie charakterizovat biodiverzitu
vegetacného krytu lokalit vyskytu vtedajsich dinosuarov a inych plazov, ako aj cicavcov a vtakov. Na zaklade
analyzy zloZenia mezozoickej vegetacie prispeje k ekofyziologickej charakteristike prostredia, ktoré vplyvalo na
evoluciu a trofické vztahy v ramci bioty Laurazie. Hlavnou naplfiou prace bude izoldcia a nasledna identifikacia
palynomorf zo sedimentov Centralnej Azie a ich charakteristika v ramci $irsie koncipovaného projektu
venovaného pochopeniu evollcie bioty a klimy vtedajsSieho obdobia.

The Cretaceous was a critical period in the history of Earth's biogeography. Until the Cretaceous, the world's
landmasses were gathered together as a single supercontinent, Pangea, but this landmass began to break up,
which was the first step towards the arrangement of the continents in the modern world. Continental
fragmentation was crucial in the evolution of life, as flora and fauna evolved to become endemic, unique to their
own continent. Changing environment and climate caused key diversifications of various modern groups of
organisms. Based on the study of Mesozoic palynomorphs obtained from paleo-samples from Central Asia, the
dissertation aims to characterize the biodiversity of the vegetation cover of the localities where dinosaurs and
other reptiles, as well as mammals and birds, appeared at that time. Based on the analysis of the composition of
the Mesozoic vegetation, it will contribute to the ecophysiological characteristics of the environment, which
influenced the evolution and trophic relations within the biota of Laurasia. The main content of the work will be
the isolation and subsequent identification of palynomorphs from the sediments of Central Asia and their
characterization as part of a more broadly conceived project dedicated to understanding the evolution of biota
and climate of that period.
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Rastliny v stresovych podmienkach vytvdraju sekundarne metabolity, ktoré vyznamnou mierou prispievaju k ich
obranyschopnosti. Okrem toho vykazuju ¢asto aj antibakterialne alebo iné biologické ucinky, ktoré mozu byt
zaujimavé aj farmaceutického, alebo medicinskeho hladiska. Praca ma byt zamerana na vyskum biosyntézy

a akumulacie flavonoidov a izoflavonoidov v stresovych podmienkach v modelovom druhu Lotus japonicus,

v odrodach druhu L. corniculatus, ktoré sa pestuju ako krmivo, pripadne aj dalSich druhoch. Latky budu
analyzované chomatografickymi metédami a identifikované pomocou LC-MS. Bude tieZ sledovana biosyntéza
tychto latok na Urovni expresie génov pre biosyntetické enzymy, alebo transkripéné faktory. Druhy rodu Lotus vo
vyznamnej miere akumuluje izoflavan vestitol, pri ktorom budeme sledovat jeho vyznam v rastlinach a jeho
bioaktivitu. Pripadne sa zamerame aj na dalsie vyznamné izoflavonoidy.

In stress conditions, production of secondary metabolites ignificantly contribute to stres-defense of plants.
Moreover, that compounds have often antibacterial or other biological effects, which can be interesting from a
pharmaceutical or medical point of view. The work would be focused on the research of biosynthesis and
accumulation of flavonoids and isoflavonoids under stress conditions in the model species Lotus japonicus, in
forage-varieties of L. corniculatus, or in other species of this genera. Compounds will be analyzed by
chromatographic methods and identified by LC-MS. Their biosynthesis will be evaluated at the level of gene
expression of involved biosynthetic enzymes or transcription factors. The Lotus species accumulate the isoflavan
vestitol to a considerable extent, and its importance in plants and its bioactivity will be followed. Alternatively,
other important isoflavonoids may be also focused.
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Endopolyploidizacia, zndsobenie jadrového gendmu bunky, je jednym z mechanizmov zmeny ploidnej Urovne na
bunkovej Urovni. Vedie k vzniku polyploidnych buniek a vyskytuje sa pocas diferenciacie réznych organov rastlin.
Uroveri endopolyploidie je vysledkom interakcie viacerych faktorov ako st systematickd pozicia rastlinného
druhu, ploidna uroven, velkost gendmu a stadium vyvinu rastlin, typ pletiv a organov a environmentalne
podmienky. Zvysena Uroven endopolyploidie je typicka pre bunky fyziologicky aktivnych pletiv (napr. listovy
mezofyl, endosperm, klicne listy, tapetum), ako aj pre bunky, ktorych diferenciacia vyzaduje urychlenie
bunkového rastu (napr. trichdémy, bunky vodivych pletiv, bunky perikarpu). Endopolyploidia je fylogeneticky
podmienena a je Casta aj v hospodarsky alebo zahradnicky vyznamnych celadiach krytosemennych rastlin, ako su
Fabaceae, Brassicaceae, Solanaceae alebo Orchidaceae.

Nedavne Studie naznacuju, Ze endopolyploidia v bunkdch listového mezofylu Gzko suvisi s morfologickymi
vlastnostami listu, ako su velkost listov, hmotnost susiny, obsah chlorofylu, a pod. Doterajsie informacie o vplyve
endopolyploidie na obsah fytochemickych latok v listoch su skér kusé, ziskané Studiom predovsetkym
modelového druhu Arabidopsis thaliana.

Cielom dizertacnej prace bude charakterizovat Uroven endopolyploidie a obsah vybranych fytochemickych latok v
listoch (pripadne inych organoch) polysomatickych krytosemennych rastlin (Napr. rody Brassica, Vicia a Solanum)
a vyhodnotit ich vzajomny vztah na Grovni bunky a celého organu. Pocas studia si doktorand osvoji viaceré
metddy, napr. prietokova cytometria, HPLC chromatografia, DIC a fluorescenéna mikroskopia.

Endopolyploidization, the multiplication of the nuclear genome of a cell, is one of the mechanisms of change of
the ploidy level at the cellular level. It leads to the appearance of polyploid cells and occurs during differentiation
of different plant organs. The level of endopolyploidy is the result of the interaction of several factors such as the
systematic position of the plant species, the ploidy level, the size of the genome and the stage of development of
plants, the type of tissues and organs, and environmental conditions. An increased endopolyploidy level is typical
for cells of physiologically active tissues (e.g. leaf mesophyll, endosperm, cotyledons, tapetum) as well as for cells
whose differentiation requires cell growth acceleration (e.g. trichomes, vascular tissue cells, pericarp cells).
Endopolyploidy is phylogenetically determined and is also common in economically or horticulturally important
families of angiosperms such as Fabaceae, Brassicaceae, Solanaceae or Orchidaceae.

Recent studies suggest that endopolyploidy in leaf mesophyll cells is closely related to the morphological
properties of the leaf, such as leaf size, dry matter weight, chlorophyll content, etc. To date, information on the
effect of endopolyploidy on the content of phytochemicals in the leaves is rather piecemeal, obtained by studying
primarily the model species Arabidopsis thaliana.

The aim of the dissertation will be to characterize the level of endopolyploidy and the content of selected
phytochemicals in the leaves (or other organs) of polysomatic angiosperms (e.g. the genera Brassica, Vicia and
Solanum) and to evaluate their interrelationship at the cellular and organ level. During the study, the PhD student
will learn several methods, e.g. flow cytometry, HPLC chromatography, and DIC and fluorescence microscopy.
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