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OCA14. - Charakteristika autorského vkladu

[8,333 %] Spoluriesitelka bilaterdlneho projektu na zdklade vyskumnej spoluprace s AV CR.
SpoluriesSitelka experimentov - extrakcia proteinov, detekcia chitindz a glukandz pomocou SDS-PAGE,
osvojenie metodik - izoldcia polyaminov a degradac¢nych enzymov. Vyhodnotenie experimentov a
priprava grafov pre pripravu rukopisu.

[8.333 %] Co-investigator of a bilateral project based on research cooperation with the Academy of
Sciences of the Czech Republic. Co-author of the experimental methodology, protein extraction,
detection of chitinases and glucanases using SDS-PAGE, acquisition of methodologies - isolation of
polyamines and degradation enzymes. Evaluation of experiments and preparation of graphs for the
manuscript preparation.

OCA1l6. - Anotacia vystupu v anglickom jazyku

In Norway spruce, as in many other conifers, the germination capacity of somatic embryos is strongly
influenced by the desiccation phase inserted after maturation. The intensity of drying during
desiccation eminently affected the formation of emblings (i.e., seedlings developed from somatic
embryos). Compared to non-desiccated embryos, the germination capacity of embryos desiccated at
100% relative humidity was about three times higher, but the reduction of relative humidity to 95 and
90% had a negative effect on the subsequent embryo development. The water loss observed in these
embryos did not lead to an increase in lipid peroxidation, as shown by malondialdehyde levels. Another
metabolic pathway in plants that mediates a response to abiotic stresses is directed toward the
biosynthesis of polyamines (PAs). The activities of PA biosynthetic enzymes increased steadily in
embryos during desiccation at 100% relative humidity, whereas they decreased at lower humidity. The
total content of free PAs in the embryos gradually decreased throughout desiccation. The increase in
free putrescine (Put) and perchloric acid-insoluble Put conjugates was observed in embryos desiccated
at lower humidity. These changes were accompanied to some extent by the transcription of the genes
for the PA biosynthesis enzymes. Desiccation at 100% relative humidity increased the activity of the
cell wall-modifying enzymes B-1,3-glucanases and chitinases; the activities of these enzymes were also
significantly suppressed at reduced humidity. The same pattern was observed in the transcription of
some -1,3-glucanase and chitinase genes.

OCA1l7. - Zoznam najviac 5 najvyznamnejsich ohlasov na vystup

Record 1 of 5

MONTALBAN IA, CASTANDER-OLARIETA A, do NASCIMENTO AMM, SUAREZ-ALVAREZ S, HERRAN A,
POLESI LG, BACK F, STEINER N, GUERRA MP, MONCALEAN P (2024) Genetic stability, amino acid, and
polyamine profile analyses in radiata pine somatic embryos maturated at high temperatures. Plant Cell,
Tissue and Organ Culture. 157: 3.

Times Cited in Web of Science Core Collection: 0

Total Times Cited: 0



OCA18. - Charakteristika dopadu vystupu na spoloc¢ensko-hospodarsku prax

Dehydratéacia vyvolana vysychanim je spojend s produkciou reaktivnych foriem kyslika (ROS), ktoré su
potencidlne Skodlivé pre vSetky bunkové zlozky a negativne ovplyviujd metabolické procesy v bunke.
Zaujimalo nds skimanie moznych indikdtorov osmotického stresu pri vysychani embryi pri znizenej
vlhkosti, ako je rychlost membranove] peroxidacie a akumulacia kyseliny abscisovej (ABA), ale najma
metabolizmus PA a aktivity B-1,3-glukandz a chitindz modifikujlcich bunkovU stenu. Tiez nds zaujimalo,
akej Urovni je regulovand predpokladana stresova reakcia, a preto sme sledovali expresiu relevantnych
génov. Vystavenie zrelych somatickych embryi znizenym hladindm vlhkosti viedlo k zmendm v
homeostdze PA vyvolanym stresom, ako aj obsahu ABA a jej metabolitov. Vysusenie pri nizkej vihkosti
tieZz vyrazne potlacilo aktivity enzymov B-1,3-glukandz a chitindz modifikujdcich bunkovu stenu, ako aj
expresiu génov B-1,3-glukandzy a chitindzy triedy IV. Vadsina sledovanych enzymovych aktivit bola
docasne utlmena nizkou relativnou vlhkostou, ale po odzneni podmienok nedostatku vody sa obnovila.
Zdé sa, ze vysychanie pri nizSej relativnej vlhkosti brani procesom veduicim k fyziologickej zrelosti a
naslednej schopnosti vyvinu embrya. Ziskané znalosti vedu k lepSiemu pochopeniu fyziologickych
a molekuldrnych procesov v embryach v podmienkach dehydratdcie a mozu predstavovat odrazovy
mostik pre hlbSie analyzy.

Dehydration induced by desiccation is associated with the production of reactive oxygen species (ROS),
which are potentially harmful to all cellular components and negatively affect cellular metabolic
processes. We were interested in investigating possible indicators of osmotic stress during desiccation
of embryos at reduced humidity, such as membrane peroxidation rate and accumulation of abscisic
acid (ABA), but especially metabolism of PAs and activities of cell wall-modifying B-1,3-glucanases and
chitinases. We were also interested in uncovering the level at which the presumed stress response is
regulated and therefore we monitored the expression of relevant genes. Exposure of matured somatic
embryos to decreased humidity levels resulted in stress-induced changes in PA homeostasis as well as
the content of ABA and its metabolites.

Low-humidity desiccation also markedly suppressed the activities of cell wall-modifying enzymes B-1,3-
glucanases and chitinases, as well as the expression of B-1,3-glucanase and class IV chitinase genes.
Most of the monitored enzyme activities were temporarily attenuated by low relative humidity, but
were restored after the water deficit conditions passed away. Desiccation at lower relative humidity
appears to impede the processes leading to physiological maturity and subsequent ability of the
embryo development. The acquired knowledge leads to a better understanding of the physiological and
molecular processes in embryos under dehydration conditions and can represent a springboard for
deeper analyses.

OCA19. - Charakteristika dopadu vystupu a suvisiacich aktivit na vzdeldvaci proces

Vystup je orientovany na molekuldrnu biolégiu rastlin a je viazany na vyucbu biologickych predmetov v
rdmci studijného programu Aplikovana bioldgia. Do vzdeldvacieho procesu budl z tohto vystupu
implementované pouzité metodické postupy, poznatky ako aj laboratérne skisenosti s cieflom podporit
vyucCbu predmetov s biologickym a molekuldrno-biotechnologickym obsahom.

The output is oriented towards the molecular biology of plants and is linked to the teaching of biological
subjects within the study program Applied Biology. The methodological procedures, knowledge and
laboratory experience will be implemented from this output into the educational process with the aim
of supporting the teaching of subjects with biological and molecular-biotechnological content.
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OCAS5. - Oblast posudzovania
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Zielinski K, Dubas E, GerSi Z, Krzewska M, Janas A, Nowicka A, MatuSikova |, Zur |, Sakuda S,
Moravcikova | (2021) beta-1,3-Glucanases and chitinases participate in the stress-related defence
mechanisms that are possibly connected with modulation of arabinogalactan proteins (AGP) required for
the androgenesis initiation in rye (Secale cereale L.). Plant Science. 302: e10700. DOI
10.1016/j.plantsci.2020.110700.

OCA12. - Typ vystupu (ak nie je vystup registrovany v CREPC alebo CREUC)

clanok
OCA13. - Hyperlink na stranku, na ktorej je vystup spristupneny (uplny text, ina dokumentacia
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https://www.sciencedirect.com/science/article/pii/S016894522030306X
OCA14. - Charakteristika autorského vkladu

[20 %] Spoluriesitelka bilaterdlneho projektu na zdklade vyskumnej spoluprdce s IFR-PAN v Polsku.
Spoluautorka, rieSitelka experimentov - extrakcia proteinov z rastlinného materidlu, kvantifikacia
aktivity (spektrofotometricky/fluorimetricky) a SDS-PAGE detekcia obrannych enzymov (chitindzy a
beta-1,3-glucandzy), RNA izolacia, reverzna transkripcia RNA do cDNA, kvantitativna analyza expresie
génov pre gény vybranych chitindz a glukandz. Vyhodnotenie experimentov, priprava grafov
a konceptu k vysledkom prace do rukopisu.

[20 %] Co-investigator of a bilateral project based on research cooperation with IPP-PAS in Poland. Co-
author, researcher of experiments - extraction of proteins from plant material, quantification of activity
(spectrophotometrically/fluorimetrically) and SDS-PAGE detection of defense enzymes (chitinases and
beta-1,3-glucanases), RNA isolation, reverse transcription of RNA into cDNA, quantitative analysis of
gene expression of selected chitinase and glucanase genes. Evaluation of experiments, preparation of
graphs and concept of the manuscript.

OCA1l6. - Anotacia vystupu v anglickom jazyku

This work presents the biochemical, cytochemical and molecular studies on two groups of PR proteins,
B-1,3-glucanases and chitinases, and the arabinogalactan proteins (AGP) during the early stages of
androgenesis induction in two breeding lines of rye (Secale cereale L.) with different androgenic
potential. The process of androgenesis was initiated by tillers pre-treatments with low temperature,
mannitol and/or reduced glutathione and resulted in microspores reprogramming and formation of
androgenic structures what was associated with high activity of B-1,3-glucanases and chitinases. Some
isoforms of B-1,3-glucanases, namely several acidic isoforms of about 26 kDa; appeared to be anther
specific. Chitinases were well represented but were less variable. RT-qPCR revealed that the cold-
responsive chitinase genes Chitl and Chit2 were expressed at a lower level in the microspores and
whole anthers while the cold-responsive Glu2 and Glu3 were not active. The stress pre-treatments
modifications promoted the AGP accumulation. An apparent dominance of some AGP epitopes (LM2,
JIM4 and JIM14) was detected in the androgenesis-responsive rye line. An abundant JIM13 epitopes in
the vesicles and inner cell walls of the microspores and in the cell walls of the anther cell layers
appeared to be the most specific for embryogenesis.



OCA1l7. - Zoznam najviac 5 najvyznamnejSich ohlasov na vystup

Record 1 of 5

Hromadova D, Soukup a, Tylova E (2021) Arabinogalactan Proteins in Plant Roots - An Update on
Possible Functions. Frontiers in Plant Science. 12: e674010. DOI 10.3389/fpls.2021.674010.

Times Cited in Web of Science Core Collection: 17

Total Times Cited: 29

Accession Number: W0S:000656126700001

Record 2 of 5

Perrot T, Pauly M, Ramirez V (2022) Emerging Roles of beta-Glucanases in Plant Development and
Adaptative Responses. Plant-Basel. 11(9): €1119. DOI 10.3390/plants11091119.

Times Cited in Web of Science Core Collection: 13

Total Times Cited: 20

Accession W0S:000794650900001

Record 3 of 5

Hale B, Ferrie AMR, Chellamma S, Samuel JP, Phillips GC (2022) Androgenesis-Based Doubled Haploidy:
Past, Present, and Future Perspectives. Frontiers in Plant Science. 12: e751230. DOI
10.3389/fpls.2021.751230.

Times Cited in Web of Science Core Collection: 8

Total Times Cited: 9

Accession Number: W0S:000319358000008

Record 4 of 5

Bednarek PT, Orlowska R, Mankovski DR, Zimny ], Kowalczyk K, Nowak M, Zebrowski | (2022)
Glutathione and copper ions as critical factors of green plant regeneration efficiency of triticale in vitro
anther culture. Frontiers in Plant Science. 13: €926305. DOI 10.3389/fpls.2022.926305.

Times Cited in Web of Science Core Collection: 3

Total Times Cited: 3

Accession Number: W0S:000841026700001

Record 5 of 5

Orlowska R (2022) Triticale doubled haploid plant regeneration factors linked by structural equation
modelling. Journal of Applied Genetics. 63 (4): 677-690. DOI 10.1007/s13353-022-00719-7.

Times Cited in Web of Science Core Collection: 2

Total Times Cited: 2

Accession Number: W0S:000844917100001

OCA18. - Charakteristika dopadu vystupu na spoloc¢ensko-hospodarsku prax

Raz (Secale cereale L.) je vyznamnou obilninou v severnych Castiach strednej a vychodnej Eurépy.
Produkcia DH (double haploid) v razi ukdzala, ze mali nizku Gcinnost v porovnani s jatmenom a
pSenicou a napriek niektorym slfubnym Uspechom sa raz vo vSeobecnosti povazuje za rekalcitrantny
druh. Studie plodin odolnych vo¢i androgenéze vzbudzuji velky zdujem z vedeckého aj komeréného
hladiska. Akykolvek pokrok v nasom chapani mechanizmu indukcie androgenézy je velmi délezity a
mohol by rozsirit moznost zac¢lenenia technolégie DH do zdkladného vyskumu a programov Slachtenia
plodin. V praci sme sledovali zmeny v aktivite B-1,3-glukandz, chitindz a arabibogalaktanu v skorom
Stadiu indukcie androgenézy v dvoch liniach raze.

Rye (Secale cereale L.) is an important cereal in the northern parts of Central and Eastern Europe. The
production of the DHs in rye showed they had a low efficiency compared to barley and wheat, and
despite some promising achievements, rye is generally considered to be a recalcitrant species. Studies
on androgenesis-recalcitrant crops raise big interest both from scientific and commercial point of view.
Any progress in our understanding of the mechanism of androgenesis induction is of great importance
and could widen the possibility of DH technology incorporation into basic research and crop breeding
programmes. In this work, we monitored changes in the activity of B-1,3-glucanases, chitinases and
arabibogalactan in the early stage of androgenesis induction in two rye lines.



OCA19. - Charakteristika dopadu vystupu a suvisiacich aktivit na vzdelavaci proces

Tento vystup je zamerany na biochemickl a molekularnu Studiu délezitych obrannych proteinov
v rastlindch. Vzhladom na pouzité metodické postupy je mozné efektivne naviazat na vyucbu biologicky
orientovanych predmetov v Studijnom programu Aplikovand biolégia. Do vzdelavacieho procesu mézu
byt zavedené metodiky experimentov, poznatky aj skulsenosti in vitro postupov ako aj detekcie
vyznamnych proteinov a expresie génov pre tieto obranné proteiny. Dopady spominanych aktivit na
vyucovaci proces je mozné implementovat do vyucby predmetov s molekuldrno-biologickym,
proteomickym a transkriptomickym obsahom.

This output is focused on the biochemical and molecular study of important defense proteins in plants.
Due to the used methodological procedures, it is possible to effectively connect to the teaching of
biologically oriented subjects in the study program Applied Biology. The experiment methodologies,
knowledge and experience of in vitro procedures as well as detection of important proteins and gene
expression of these defense proteins can be introduced into the educational process. The impact of the
mentioned activities on the teaching process can be implemented in the teaching of subjects with
molecular-biological, proteomic and transcriptomic content.

3. hodnoteny vystup

OCAS5. - Oblast posudzovania
3. Bioldgia/ 3. Biology

OCAG. - Kategoria vystupu tvorivej cinnosti
vedecky vystup

OCA7. - Rok vydania vystupu tvorivej cinnosti
2024

Charakteristika vystupu, ktory je registrovany v CREPC alebo CREUC
OCAS8. - ID zaznamu v CREPC alebo CREUC (ak je)
1145363

OCAO9. - Hyperlink na zaznam v CREPC alebo CREUC
https://app.crepc.sk/?fn=detailBiblioForm&sid=A4D39FE022EC143D20189E5957CD

Charakteristika vystupu, ktory nie je registrovany v CREPC alebo CREUC
OCA11l. - Charakteristika vystupu vo formate bibliografického zaznamu CREPC alebo CREUC, ak
vystup nie je vo verejne pristupnom registri alebo katalégu vystupov
Karas MI, Veselényiovd D, Boszorddovad E, Nemecek P, GerSi Z, Moravcikovd | (2024) Comparative
Analysis of Dehydrins from Woody Plant Species. Biomolecules. 14(3):250. DOI10.3390/ biom14030250
OCA12. - Typ vystupu (ak nie je vystup registrovany v CREPC alebo CREUC)
¢lanok
OCA13. - Hyperlink na stranku, na ktorej je vystup spristupneny (uplny text, ina dokumentacia
a podobne)
https://doi.org/10.3390/biom14030250

OCA14. - Charakteristika autorského vkladu

[10 %] Spoluautor. Spolupraca pri experimentoch - praca s databazami, bioinformatickd analyza dat,
kontrola a revizia rukopisu.

[10 %] Co-author. Cooperation in experiments - Work with databases, bioinformatic data analysis,
manuscript review and revision.



OCA16. - Anotacia vystupu v anglickom jazyku

We conducted analyses on 253 protein sequences (Pfam00257) derived from 25 woody plant species,
including trees, shrubs, and vines. Our goal was to gain insights into their architectural types,
biochemical characteristics, and potential involvement in mitigating abiotic stresses, such as drought,
cold, or salinity. The investigated protein sequences (253) comprised 221 angiosperms (85 trees/shrubs
and 36 vines) and 32 gymnosperms. Our sequence analyses revealed the presence of seven
architectural types: Ky, KnS, SK,, YnKn, Y,SK,, FSK,, and FK,. The FSK,, type predominated in tree and
shrub dehydrins of both gymnosperms and angiosperms, while the YnSKn type was more prevalent in
vine dehydrins. The Y,SK, and Y,K, types were absent in gymnosperms. Gymnosperm dehydrins
exhibited a shift towards more negative GRAVY scores and Fold Indexes. Additionally, they
demonstrated a higher Lys content and lower His content. By analyzing promoter sequences in the
angiosperm species, including trees, shrubs, and vines, we found that these dehydrins are induced by
the ABA-dependent and light-responsive pathways. The presence of stress- and hormone-related cis-
elements suggests a protective effect against dehydration, cold, or salinity. These findings could serve
as a foundation for future studies on woody dehydrins, especially in the context of biotechnological
applications.

OCA17. - Zoznam najviac 5 najvyznamnejsich ohlasov na vystup

Record 1 of 5

Moine A, Chitarra W, Nerva L, Agliassa C, Gambino G, Secchi F, Pagliarani G, Boccaci P (2024) Grafting
with non-suckering rootstock increases drought tolerance in Corylus avellana L. through physiological
and biochemical adjustments. Physiologia Plantarum. 176(6): e70003. DOI10.1111/ppl.70003.

Times Cited in Web of Science Core Collection: 0

Total Times Cited: 0

OCA18. - Charakteristika dopadu vystupu na spoloc¢ensko-hospodarsku prax

Téato sprava opisuje sekvencnu analyzu dehydrinov v drevindch, ktord zahffia gymnospermy (stromy) a
angiospermy (stromy/kriky a vinic). Identifikovali sme sedem architektonickych typov: Kn,KnS, SKn
,YnKn,YnSKn, FSKnaFnKn.Spomedzi nich boli najviac zastlipené typy FSKnFnKn,YnKna
Y n SK n. V gymnospermach (stromy) patrila vac¢sina dehydrinov k typom FSK n a F n K n, zatial ¢o v
angiospermach (stromy/kroviny) boli tieto typy menej rozSirené. Pritomnost cis prvkov sdvisiacich so
stresom a horménmi naznacuje ochranny Ucinok proti dehydratéacii, chladu alebo zasoleniu. Vysledky
rozsiruju poznatky tykajlce sa struktdry a Ulohy dehydrinov v drevindch v podmienkach abiotického
stresu. Ziskané Udaje mézu sluzit ako zdroj na vykonanie SirSich funk¢nych analyz dehydrinov, ktorych
cielom je zlepsit nase chapanie funkcii, ktoré tieto proteiny plnia v reakcii drevin na abioticky stres.
This report describes the sequence analysis of dehydrins in woody plants, encompassing gymnosperms
(trees) and angiosperms (trees/shrubs and vines). We identified seven architectural types: Kn, Kn'S,
SKn,YnKn,YnSKn,FSKn, and FnKn.Among these, the types FSKnFnKn,YnKn,andYn
SK n were the most represented. In gymnosperms (trees), the majority of dehydrins belonged to the
FSK n and F n K n types, whereas in angiosperms (trees/shrubs), these types were less prevalent. The
presence of stress- and hormone-related cis elements indicate a protective effect against dehydration,
cold, or salinity. The results expand the knowledge regarding the structure and role of dehydrins in
woody plants under abiotic stress conditions. The data obtained can serve as a source for conducting
broader functional analyses of dehydrins, aiming to enhance our understanding of the functions these
proteins serve in the abiotic stress response of woody plants.

OCA19. - Charakteristika dopadu vystupu a stvisiacich aktivit na vzdelavaci proces

Tento vystup je orientovany molekuldrnu charakteistikudehydrinov viacerych druhov drevin. Do
vzdeldvacieho procesu je mozné z tohto vystupu implementovat metodické postupy analyzy a
spracovania sekvencénych dat, s presahom vyuzitia poznatkov do pldnovania laboratérnych
experimentov zameranych na stidium dehydrinov a ich génov na molekularnej drovni.

This output is oriented to the molecular characterization of the dehydrins of several tree species.
Methodological procedures for the analysis and processing of sequence data can be implemented in the
educational process from this output, with overlapping application of the knowledge to the planning of
laboratory experiments aimed at the study of dehydrins and their genes in molecular analyses.

4. hodnoteny vystup



OCAS5. - Oblast posudzovania
3. Bioldgia/ 3. Biology

OCAG6. - Kategédria vystupu tvorivej ¢innosti
vedecky vystup

OCA7. - Rok vydania vystupu tvorivej ¢innosti
2017

Charakteristika vystupu, ktory je registrovany v CREPC alebo CREUC
OCAS. - ID zdznamu v CREPC alebo CREUC (ak je)
683264

OCA9. - Hyperlink na zaznam v CREPC alebo CREUC
https://app.crepc.sk/?fn=detailBiblioForm&sid=C86326FDAOF2CD5B355347CDFB

Charakteristika vystupu, ktory nie je registrovany v CREPC alebo CREUC

OCALl1l. - Charakteristika vystupu vo formate bibliografického zaznamu CREPC alebo CREUC, ak
vystup nie je vo verejne pristupnom registri alebo katalégu vystupov

Maglovski M, Gregorova Z, Rybansky L, Mészaros P, Moravcikova J, Hauptvogel P, Adamec L, MatuSikova
I (2017) Nutrition supply affects the activity of pathogenesis-related B-1,3-glucanases and chitinases in
wheat. Plant Growth Regulation. 81(3): 443-453. DOI 10.1007/s10725-016-0222-7.

OCA12. - Typ vystupu (ak nie je vystup registrovany v CREPC alebo CREUC)

¢lanok
OCA13. - Hyperlink na stranku, na ktorej je vystup spristupneny (uplny text, ina dokumentacia
a podobne)

https://link.springer.com/article/10.1007/s10725-016-0222-7
OCA14. - Charakteristika autorského vkladu

[10 %] Spoluautor. Spolupraca pri experimentoch - spracovanie rastlinného materidlu, meranie
forosyntetickych a biochemickych (obsah prolinu a MDA) parametrov, extrakcia proteinov.

[10 %] Co-author. Cooperation in experiments - processing of a plant material, measurement of a
phorosynthetic and biochemical (proline and MDA content) parameters and protein extraction process

OCA1l6. - Anotacia vystupu v anglickom jazyku

Nitrogen (N) is an essential mineral for plants and both its deficiency and excess causes serious
problems in agriculture. As stress-inducible defense is costly, N conditions likely affect the trade-off
between the growth and defense. Previous studies identified a few defense-related enzymes dependent
on N nutrition. Chitinases (EC 3.2.1.14) and glucanases (EC 3.2.1.39) are typical plant defense enzymes
belonging to the group of pathogenesis-related (PR) proteins with multiple functions in plants. Since a
comprehensive study on the impact of N nutrition on their activity is missing, we studied their profiles
and activities at isoforms level in wheat plants grown hydroponically at N doses corresponding to
limited (0, 0.75 and 5.25 mM N), optimal N (7.5 mM N) as well as excess (15, 30 and 35 mM N) N supply
in the form of nitrate. Our results show that several isoforms of both enzymes in wheat leaves and/or
shoots clearly depended on N supply, while their activities rather depended on organ type.
Furthermore, glucanases and chitinases appeared to be regulated in an opposite way. The activities of
particular chitinases and glucanases correlated with a proline content that has multiple functions in
plants. Proline typically accumulated with increasing the N supply when certain excessive N doses
induced the gene for proline synthase (P5CS) in shoots and that for ornithine aminotransferase (OAT) in
roots. This work points to a N-dependent activity of several defense-related compounds suggesting the
possibly of altered plant defense potential under various N regimes.



OCA1l7. - Zoznam najviac 5 najvyznamnejSich ohlasov na vystup

Record 1 of 5
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OCA18. - Charakteristika dopadu vystupu na spoloc¢ensko-hospodarsku prax

Tato praca je zamerand na stanovenie Urovne nutri¢cného stresu v pSenici na zaklade sledovanych
fyziologickych (obsah chlorofylu) a biochemickych parametrov (obsah malondialdehydu a prolinu ako
dbkazy oxida¢ného stresu v rastlinnych bunkach) ako aj na detekcii Specifickych obrannych enzymov.
Rastliny pSenice boli pestované hydroponicky pri optimdlnych nutri¢nych podmienkach, pri nedostatku
aj nadbytku dusika v médiu. Udaje o fyziologickych a rastovych parametroch naznaduji, Zze reakcie
rastlin nie su lineadrne zavislé od davok dusika v rastovom médiu. NavySe dostupnost vyzivy ovplyvnila
aktivitu niektorych izoforiem chitindz a glukandz, ¢o znamend, Ze tieto obranné enzymy reagovali na
extrémne davky dusika organovo Specifickym spésobom. Mozné Ulohy tychto enzymov pri adaptécii na
dodavku dusika su do zna¢nej miery nezndme a ich Uloha ako obrannych zloZziek zostdva eSte
objasnend. Komplexnejsia Studia o ucinkoch réznych rezimov hnojenia na aktivitu tychto obrannych
enzymov pri dodato¢nych stresoch by mohla priniest cenné poznatky pre efektivne hnojenie a stratégie
ochrany rastlin.

This work is focused on the determination of the of nutritional stress level in wheat based on monitored
physiological (chlorophyll content) and biochemical parameters (malondialdehyde and proline content
as evidence of oxidative stress in plant cells) as well as the detection of specific defense enzymes.
Wheat plants were grown hydroponically under optimal nutritional conditions, a deficiency and uptake
of nitrogen in medium. Data on physiological and growth parameters indicate that plant responses are
not linearly dependent on nitrogen doses in the growth media. Moreover, this nutrition availability
affected the activities of several chitinase and glucanase isoforms responded to extreme nitrogen
regimes in an organ-specific manner. The possible roles of these enzymes in the adaptation to nitrogen
supply are largely unknown, and their role as defense components remains to be elucidated. A more
complex study on the effects of different fertilization regimes on activity of these defense enzymes
under additional stresses might bring valuable knowledge for efficient fertilization and plant protection
strategies.

OCA19. - Charakteristika dopadu vystupu a suvisiacich aktivit na vzdeldvaci proces

Vystup je orientovany na detekciu fyziologickych a biochemickych parametrov v rastlinach
ovplyvnenych stresovym faktorov pocas rastu v médiu, ¢im je viazany na vyulbu biologickych
predmetov v rdmci Studijného programu Aplikovand biolégia. Metodické pristupy z experimentalnej
Casti tohto vystupu budd implementované do laboratérnych cvi¢eni. Jednd sa o nenarocné a cenovo
dostupné metodiky. Na zdklade tohto si Studenti mo6zu rozsirit experimentdlne zru¢nosti v ramci
predmetu Laboratérne cviCenia z aplikovanej biolégie Il.

The output is oriented to the detection of physiological and biochemical parameters in plants affected
by stress factors during growth in the medium, thus it is tied to the teaching of biological subjects
within the Applied Biology study program. Methodological approaches from the experimental part of
this output will be implemented in laboratory exercises. Base of this, students can expand their
experimental skills within the subject Laboratory Exercises in Applied Biology II.
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Dubas E, Zur |, Moravcikova J, Fodor J, Krzewska M, Surowa E, Nowicka A, GerSi Z (2021) Proteins, Small
Peptides and Other Signaling Molecules Identified as Inconspicuous but Possibly Important Players in
Microspores Reprogramming Toward Embryogenesis. Frontiers in Sustainable Food Systems. 5:
e745865. DOI 10.3389/fsufs.2021.745865.

OCA12. - Typ vystupu (ak nie je vystup registrovany v CREPC alebo CREUC)
¢lanok
OCA14. - Charakteristika autorského vkladu

[10 %] Spoluautorka. Priprava konceptu review rukopisu zaoberajlceho sa problematikou proteinov
sUvisiacich so stresom v rastlinach.

[10 %] Co-author. Preparation of a draft for review manuscript dealing with the stress-related proteins
in plants.

OCA16. - Anotacia vystupu v anglickom jazyku

In this review, are described and integrated the latest knowledge on the signaling role of proteins and
peptides in the stress-induced microspore embryogenesis (ME) in some crop plants with agricultural
importance (i.e., oilseed rape, tobacco, barley, wheat, rice, triticale, rye). Based on the results received
from the most advanced omix analyses, we have selected some inconspicuous but possibly important
players in microspores reprogramming toward embryogenic development. We provide an overview of
the roles and downstream effect of stress-related proteins (e.g., B-1,3-glucanases, chitinases) and
small signaling peptides, especially cysteine—(e.g., glutathione, y-thionins, rapid alkalinization factor,
lipid transfer, phytosulfokine) and glycine-rich peptides and other proteins (e.g., fasciclin-like
arabinogalactan protein) on acclimation ability of microspores and the cell wall reconstruction in a
context of ME induction and haploids/doubled haploids (DHs) production. Application of these
molecules, stimulating the induction and proper development of embryo-like structures and green plant
regeneration, brings significant improvement of the effectiveness of DHs procedures and could result in
its wider incorporation on a commercial scale. Recent advances in the design and construction of
synthetic peptides-mainly cysteine-rich peptides and their derivatives-have accelerated the
development of new DNA-free genome-editing techniques. These new systems are evolving incredibly
fast and soon will find application in many areas of plant science and breeding.
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OCA18. - Charakteristika dopadu vystupu na spoloc¢ensko-hospodarsku prax

V sucasnosti mnoho faktorov zvysSuje dopyt po potravindch na celom svete. Konvencné Slachtenie je
pracovne a ¢asovo narocny proces, ktory je potrebné doplnit modernymi biotechnologickymi pristupmi,
aby sa zvysila jeho efektivita. Tieto problémy poukazuju na potrebu dodat nové odrody rastlin so
zvySenou produktivitou a zlepSenou adaptaciou na abiotické a biotické stresy. Na tento Gcel sa zda byt
mikrospdrovd embryogenéza (ME), zndma aj ako androgenéza, bezkonkurenénym biotechnologickym
nastrojom na urychlenie postupu Slachtenia rastlin.V tomto prehladovom c¢lanku prindSame nové
poznatky o signaliza¢nej Ulohe proteinov a peptidov v embryogenéze mikrospér (ME) indukovanej
stresom v niektorych plodinach s polnohospoddrskym vyznamom. Pre Slachtitelov a pestovatelov su
tiez délezité informacie o UcCinkoch potencidlnych moduldcii (vratane Upravy gendmu) syntetickych
drah, ktoré su zakladom reakcii na abioticky stres v plodinach. Na tieto Gcely mozno syntetizovat a
testovat na rastlindch najslubnejsie z identifikovanych peptidov pobsobiacich ako regulatory rastu
zmiernujldce stresy. Toto nové rieSenie pomocou nativnych malych syntetickych peptidov aplikovanych
ako povlaky mikrospér nam pomdze zvysit novl zarodo¢nu plazmu stbezne s Usporou ¢asu a nakladov.
Nowadays, many factors increases the demand for food supply worldwide. Conventional breeding is
labor intensive and time-consuming process, which needs to be complemented with modern
biotechnological approaches to improve its efficiency. These problems point to the necessity to deliver
new plant varieties with enhanced productivity and improved adaptation toward abiotic and biotic
stresses. For this purpose, microspore embryogenesis (ME), known also as androgenises, seems to be
an unrivaled biotechnological tool to speed up the progress of plant breeding. In this review, we bring
new knowledges about signalling role of proteins and peptides in the stress-induced microspore
embryogenesis (ME) in some crop plants with agricultural importance. Information about the effects of
potential modulations (including genome-editing) of synthetic pathways that underlies abiotic stress
responses in crops is also important for breeders and farmers. For these purposes, the most promising
among identified peptides acting as growth regulators alleviating stresses and altering plant
development, can be synthesized and tested on plants, with goals of extending and strengthening
responsiveness to ME in DH technology. This novel solution, by using native small synthetic peptides
applied as microspore coatings, will help us to increase new germplasm in parallel with saving time and
costs.

OCA19. - Charakteristika dopadu vystupu a suvisiacich aktivit na vzdeldvaci proces

Prehladovy cldnok je orientovany na aktudlne molekuldrne a biotechnologické moZnosti zlepSenia
kvality Urody a jej ochrany pred abiotickymi faktormi. Tento rukopis predstavuje vhodnu vedecku
literatdru pre Studentov Studijného programu Aplikovand bioldgia s ciefom prepojit ziskané informéacie
s vedomostami z predmetov Vybrané kapitoly z molekuldrnej biolégie alebo Laboratérne cvicenia
z aplikovanej biolégie Il, ktoré si zamerané na detekciu proteinov a enzymov. Publikované informacie
mo6zu mat uplatnenie aj vo vyucovacom procese dalSich predmetov ako napriklad In vitro systémy
rastlin, Pokrocild proteomika, Vplyv stresovych faktorov na biotu.

This review article is oriented towards the current molecular and biotechnological possibilities of
improving the quality of the crop and its protection against abiotic factors. This manuscript represents
relevant scientific literature for students of the study program Applied Biology in order to connect the
acquired information with knowledgies from the subjects Selected Chapters in Molecular Biology or
Laboratory Exercises in Applied Biology Il, which are focused on the detection of proteins and enzymes.
The published information can be also used in the teaching process of other subjects such as In vitro
plant systems, Advanced proteomics, The influence of stress factors on biota.
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