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Comparative molecular cell biology of phototrophic euglenids and parasitic
trypanosomatids sheds light on the ancestor of Euglenozoa. Vesteg, Matej,
Hadariova, Lucia, Horvath, Anton, Estrafio, Carlos, E.Schwartzbach, Steven D.,
Krajcovi¢, Juraj. Biological reviews, 2019, 94, 5, 1701-1721.
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Parazitické trypanosomatidy a fototrofné euglenidy patria medzi najrozsiahlejsie
Studované euglenozoa. Fototrofna linia euglenidov vznikla relativne nedavno
sekundarnou endosymbidzou medzi fagotrofnym euglenidom a prasinofytnou

Charakteristika vystupu, ktory nie je registrovany v CREPC alebo CRI

zelenou riasou, z ktorej sa vyvinul sekundarny chloroplast euglenidov. Parazitické
trypanosomatidy (t. j. Trypanosoma spp. a Leishmania spp.) a sladkovodné
fototrofné euglenidy (t. j. Euglena gracilis) su evoluéne najvzdialenejsie linie vo
fylogenetickom strome Euglenozoa. Molekularne a bunkové biologické znaky,
Jktoré maju spolo¢né, sa preto mozu povazovat za ancestralne znaky pochadzajice
od spolo¢ného predka euglenozoa. Medzi tieto znaky predkov euglenozoi patria
spolo¢né motivy mitochondridlnej predsérie, komplexy dychacieho retazca
obsahujuce rozne jedinec¢né podjednotky, jedinecna Struktura ATP syntazy,

OCA15. Anotacia vystupu s kontextovymi informdciami tykajucimi sa
opisu tvorivého procesu a obsahu tvorivej ¢innosti a pod. /
it o Ls e el e QU el el s E £ s nepritomnost mitochondridlne kédovanych transferovych RNA (tRNA), jadro s
sl ol eyes v e s Ui Girielio centrdlne umiestnenym nukleolom, uzavreta mitdza bez rozpustenia jadrovej
membrany a nukleoly, jadrovy gendm obsahujuci nezvycajnu bazu "J" (B-D-
glukozyl-hydroxymetyluracil), spracovanie jadrom kédovanych prekurzorovych
messengerovych RNA (pre-mRNA) prostrednictvom trans-splicingu spliced-leader
RNA (SL-RNA), posttranskripéné umlcovanie génov cestou RNA interferencie
(RNAI) a absencia transkripcnej regulacie expresie jadrovych génov.
Mitochondrialna uridinové inzercia/delecia RNA editacia riadend gRNA sa vyvinula
u predka kinetoplastidove;j linie. Evolu¢ny pévod ostatnych molekularnych znakov,
o ktorych je zndme, Ze su pritomné len u kinetoplastidov (t. j. polycistronne
transkripty, kompakcia jadrovych gendmov) alebo euglenidov (t. j. monocistrénne
transkripty, obrovské genémy, mnoho jadrovych cis-spliced intronov,
Ipolyproteiny), je nejasny.

research/artistic/other activity, etc. 8

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in
Slovak

Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in
English

Parasitic trypanosomatids and phototrophic euglenids are among the most
extensively studied euglenozoans. The phototrophic euglenid lineage arose
relatively recently through secondary endosymbiosis between a phagotrophic
euglenid and a prasinophyte green alga that evolved into the euglenid secondary
chloroplast. The parasitic trypanosomatids (i.e. Trypanosoma spp. and Leishmania
spp.) and the freshwater phototrophic euglenids (i.e. Euglena gracilis) are the most|
evolutionary distant lineages in the Euglenozoa phylogenetic tree. The molecular
and cell biological traits they share can thus be considered as ancestral traits
originating in the common euglenozoan ancestor. These euglenozoan ancestral
traits include common mitochondrial presequence motifs, respiratory chain
complexes containing various unique subunits, a unique ATP synthase structure,

O A e v el e e AR e e G I the absence of mitochondria-encoded transfer RNAs (tRNAs), a nucleus with a

English °
Rozsah do 200 slov / Range up to 200 words

centrally positioned nucleolus, closed mitosis without dissolution of the nuclear
membrane and nucleoli, a nuclear genome containing the unusual ‘)’ base (B-D-
|glucosyl-hydroxymethyluracil), processing of nucleus-encoded precursor
messenger RNAs (pre-mRNAs) via spliced-leader RNA (SL-RNA) trans-splicing, post-
transcriptional gene silencing by the RNA interference (RNAi) pathway and the
absence of transcriptional regulation of nuclear gene expression. Mitochondrial
uridine insertion/deletion RNA editing directed by guide RNAs (gRNAs) evolved in
the ancestor of the kinetoplastid lineage. The evolutionary origin of other
molecular features known to be present only in either kinetoplastids (i.e.
polycistronic transcripts, compaction of nuclear genomes) or euglenids (i.e.
monocistronic transcripts, huge genomes, many nuclear cis-spliced introns,

polyproteins) is unclear.

[1] Mathieu-Rivet E, Mati-Baouche N, Walet-Balieu ML, Lerouge P, Bardor M
(2020) N- and O-Glycosylation Pathways in the Microalgae Polyphyletic Group.
Front Plant Sci11:609993

[2] Hammond MJ, Nenarokova A, Butenko A, Zoltner M, Dobakova EL, Field MC,
Lukes J (2020) A Uniquely Complex Mitochondrial Proteome from Euglena gracilis.
Mol Biol Evol 37(8): 2173-2191

[3] Tomaska L, Nosek J (2020) Co-evolution in the Jungle: From Leafcutter Ant
Colonies to Chromosomal Ends. J Mol Evol 88(4): 293-318

[4] Griinebast J, Clos J (2020) Leishmania: Responding to environmental signals

0OCA17. Zoznam najviac 5 najvyznamnejsich ohlasov na vystup / List of
maximum 5 most significant citations corresponding to the output
Rozsah do 200 slov / Range up to 200 words

and challenges without regulated transcription. Comput Struct Biotechnol J 18:
4016-4023

[5] Guminska N, Zakrys B, Milanowski R (2021) A New Type of Circular RNA derived
from Nonconventional Introns in Nuclear Genes of Euglenids. J Mol Biol 433(3):
166758
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Préca sa zaoberd molekuldrnou biolégiou organizmov zo skupiny Euglenozoa, kam
patria vyznamné fudské parazity z rodov Trypanosoma a Leishmania, ako aj
biotechnologicky vyznamné organizmy Euglena gracilis a E. longa. Pochopenie ich
evollcie méze prispiet v efektivnejSiemu vyuZitiu tychto organizmov v
biotechnologickej praxi a napomaoct pri lieCbe ochoreni spésobenych zastupcami
rodu Trypanosoma a Leishmania./The thesis deals with the molecular biology of
organisms of the Euglenozoa group, which includes the important human
parasites of the genera Trypanosoma and Leishmania, as well as the
biotechnologically important organisms Euglena gracilis and E. longa. An
understanding of their evolution may contribute to a more efficient use of these

OCA18. Charakteristika dopadu vystupu na spolo¢ensko-hospodarsku prax /
Characteristics of the output's impact on socio-economic practice

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English

organisms in biotechnological practice and help in the treatment of diseases
caused by members of the genera Trypanosoma and Leishmania.

Organizmy so skupiny Euglenozoa su jednymi z najstarsich eukaryotickych
organizmov. Pévod a evolucia eukaryotov je stale vysoko diskutovanou témou v
biologickom vyskume. Téma pdvodu a evolucie eukaryotickych organiumov je
vyucovana v bakaldrskom stupni studia v ramci kurzov Genetika a Evolucna
bioldgia a v magisterskom stupni studia v rdmci kurzu Vybrané kapitoly z
molekuldrnej bioldgie.Tieto poznatky je mozné vyuZit aj pri dizertaénych pracach,
pripadne pri vyucbe Specializovanych predmetov v doktorandskom stupni
Studia./Organisms of the Euglenozoa group are some of the oldest eukaryotic

OCA19. Charakteristika dopadu vystupu a suvisiacich aktivit na vzdelavaci
proces / Characteristics of the output and related activities' impact on the
educational process

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak organisms. The origin and evolution of eukaryotes is still a highly debated topic in
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English biological research. The topic of the origin and evolution of eukaryotic organoids is
taught in the undergraduate courses Genetics and Evolutionary Biology and in the
graduate course Selected Chapters in Molecular Biology. This knowledge can also
be used in dissertations or in the teaching of professional subjects at doctoral

level.
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Charakteristika predkladan

ého vystupu tvorivej ¢innosti /

Characteristics of the submitted research/ artistic/other output

Tlacivo VTC sluzi na predkladanie vystupov tvorivej ¢innosti podla metodiky hodnotenia tvorivych ¢innosti (¢ast V. Metodiky na vyhodnocovanie Standardov) / The
form is used to submit the research/artistic/other outputs according to the evaluation methodology of research/artistic/other activities (part V. The Methodology

for Standards Evaluation).
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Bioldgia/Biology

OCA®b. Kategoria vystupu tvorivej cinnosti / Category of the research/
artistic/other output
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(see Explanations for OCAG).

vedecky vystup / scientific output
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research/artistic/other output
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Registry of Publication Activity (CRPA) or the Central Registry of Artistic Activity
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OCA10. Hyperlink na zéznam v inom verejne pristupnom registri,
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another publicly accessible register, catalogue of research/

artistic/other outputs 7

OCAL11. Charakteristika vystupu vo formate bibliografického zaznamu
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alebo kataldgu vystupov / Characteristics of the output in the format
of the CRPA or the CRAA bibliographic record, if the output is not
available in a publicly accessible register or catalogue of outputs

Peculiar features of the plastids of the colourless alga Euglena longa and
Jphotosynthetic euglenophytes unveiled by transcriptome analyses. Zahonova,
Kristina, Flssy, Zoltan, Bircak, Erik, Novak Vanclova, Anna M. G., Klimes, Vladimir,
Vesteg, Matej, Krajcovic, Juraj Obornik, Miroslav, Elids, Marek. Scientific Reports,
2018, 8, no. 17012 ( [1-15]).

OCA12. Typ vystupu (ak nie je vystup registrovany v CREPC alebo
CREUC) / Type of the output (if the output is not registered in CRPA
or CRAA)

Vyber zo 67 moznosti (pozri Vysvetlivky k polozke OCA12) / Choice
ifrom 67 options (see Explanations for OCA12).

&ldnok/ article

OCA13. Hyperlink na stranku, na ktorej je vystup spristupneny (uplny
text, ina dokumentacia a podobne) / Hyperlink to the webpage
where the output is available (full text, other documentation, etc.)

'bo CREUC / Characteristics of the output that is not registered in CRPA or CRAA

OCA14. Charakteristika autorského vkladu / Characteristics of the
author's contribution

10%
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Eugenofyty si znamou skupinou rias so sekundarnymi plastidmi pochddzajucimi zo

Charakteristika vystupu, ktory nie je registrovany v CREPC ale

zelenych rias, ale poznatky o funkcii a evoldcii plastidov eugenofytov su stéle velmi
neuplné. Vzhladom na to sme sekvenovali a analyzovali transkriptom
nefotosyntetického druhu Euglena longa. Transkriptomické udaje potvrdili
nepritomnost génov pre fotosynteticky mechanizmus, ale poskytli kandidatske
Jproteiny lokalizované v plastide, ktoré nesu N-koncové bipartitné topogénne
signaly (BTS) charakteristického typu pre euglenofity. Dalsie porovnavacie analyzy
vratane transkriptémovych zostdv dostupnych pre fotosyntetizujlice euglenofyty
nam umoznili odhalit vyznamné aspekty zakladnej plastidovej infrastruktdry
euglenofytov, ako je plastidové zacielenie niekolkych proteinov ako C-
terminalnych translaénych fazii s inymi proteinmi nestcimi BTS alebo nahradenie
Jkonvenéného plastidového ribozomalneho proteinu L24 pochadzajuceho z
eubaktérii homoldgmi archeo-eukaryotického pévodu. Je zarazajuce, Ze u
eugenofytov nie je mozné rozoznat Zziadne homoldgy klticovych zloZiek systému
TOC/TIC a deliaceho aparatu plastidov a mechanizmus pre intraplastididlne
cielenie proteinov sa zjednodusil stratou systému cpSRP/cpFtsY a translokénu
SEC2. Nakoniec sa ukazalo, Ze euglenofyty kéduju plastidovo cieleny homolog
terminacného faktora Rho horizontalne ziskaného od darcu pribuzného
Lambdaproteobaktéridm. Nasa Studia tak dalej dokumentuje podstatnu prestavbu
Iplastidu euglenofytov v porovnani s ich predchodcom zo zelenych rias.

OCA15. Anotacia vystupu s kontextovymi informdciami tykajucimi sa
opisu tvorivého procesu a obsahu tvorivej ¢innosti a pod. /
Annotation of the output with contextual information concerning the
description of creative process and the content of the
research/artistic/other activity, etc. 8

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in
Slovak

Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in
English

Euglenophytes are a familiar algal group with green alga-derived secondary
plastids, but the knowledge of euglenophyte plastid function and evolution is still
highly incomplete. With this in mind we sequenced and analysed the
transcriptome of the non-photosynthetic species Euglena longa. The
transcriptomic data confirmed the absence of genes for the photosynthetic
machinery, but provided candidate plastid-localised proteins bearing N-terminal
|bipartite topogenic signals (BTSs) of the characteristic euglenophyte type. Further
comparative analyses including transcriptome assemblies available for
Jphotosynthetic euglenophytes enabled us to unveil salient aspects of the basic
euglenophyte plastid infrastructure, such as plastidial targeting of several proteins
as C-terminal translational fusions with other BTS-bearing proteins or replacement
of the conventional eubacteria-derived plastidial ribosomal protein L24 by
J|homologs of archaeo-eukaryotic origin. Strikingly, no homologs of any key
component of the TOC/TIC system and the plastid division apparatus are
discernible in euglenophytes, and the machinery for intraplastidial protein
targeting has been simplified by the loss of the cpSRP/cpFtsY system and the SEC2
translocon. Lastly, euglenophytes proved to encode a plastid-targeted homolog of
the termination factor Rho horizontally acquired from a Lambdaproteobacteria-
related donor. Our study thus further documents a substantial remodelling of the
euglenophyte plastid compared to its green algal progenitor.

OCA16. Anotdcia vystupu v anglickom jazyku / Annotation of the output in
English °
Rozsah do 200 slov / Range up to 200 words

[1] Guminska N, Zakrys B, Milanowski R (2021) A New Type of Circular RNA derived
from Nonconventional Introns in Nuclear Genes of Euglenids. J Mol Biol 433(3):
166758

[2] Fuentes-Ramirez EO, Vazquez-Acevedo M, Cabrera-Orefice A, Guerrero-Castillo
S, Gonzalez-Halphen D (2021) The plastid proteome of the nonphotosynthetic
chlorophycean alga Polytomella parva. Microbiol Res 243:126649

[3] Hammond MJ, Nenarokova A, Butenko A, Zoltner M, Dobakova EL, Field MC,
Lukes J (2020) A Uniquely Complex Mitochondrial Proteome from Euglena gracilis.
Mol Biol Evol 37(8): 2173-2191

[4] Sibbald SJ, Archibald JM (2020) Genomic Insights into Plastid Evolution.
Genome Biol Evol 12(7): 978-990

[5] Butenko A, Opperdoes FR, Flegontova O, Horak A, Hampl V, Keeling P,
Gawryluk RMR, Tikhonenkov D, Flegontov P, Luke$ J (2020) Evolution of metabolic
capabilities and molecular features of diplonemids, kinetoplastids, and euglenids.

0OCA17. Zoznam najviac 5 najvyznamnejsich ohlasov na vystup / List of
maximum 5 most significant citations corresponding to the output
Rozsah do 200 slov / Range up to 200 words
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Stadium evollcie a eliminécie chloroplastov z buniek organizmov rodu Euglena,

OCA18. Charakteristika dopadu vystupu na spolo¢ensko-hospodarsku prax / ma potencial pre mnohé biotechnologické a terapeutické aplikécie./ The study of
Characteristics of the output's impact on socio-economic practice the evolution and elimination of chloroplasts from the cells of organisms of the
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak Jgenus Euglena, has the potential for many biotechnological and therapeutic
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English applications.

Napriek blizkej pribuznosti euglenoidnych bic¢ikovcov Euglena gracilis a E. longa, su
tieto organizmy znacne odlisné. Bunky E. gracilis, st zelené, obsahuju funkéné
chloroplasty, si schopné fotosyntézy a vyZivuju sa mixotrofne. E. longa vsak nie je
schopna fotosyntézy a vyZivuje sa heterotrofne. Tieto unikatne vlastnosti nam
umozriuju Studovat vplyv straty chloroplastov na preZivanie buniek E: gracilis a tiez
|blizsie skimat evoltciu chloroplastov . Pévod a evoltcia chloroplastov je stale
vysoko diskutovanou témou v biologickom vyskume. Téma pdvodu a evollcie
eukaryotickych organiumov je vyucovana v bakaldrskom stupni stddia v ramci
Jkurzov Genetika a Evoluc¢nad bioldgia a v magisterskom stupni studia v rdmci kurzu
Vybrané kapitoly z molekuldrnej bioldgie.Tieto poznatky je mozné vyuZit aj pri
dizertacnych pracach, pripadne pri vyucbe Specializovanych predmetov v

OCA19. Charakteristika dopadu vystupu a sdvisiacich aktivit na vzdelavaci doktorandskom stupni $tddia./ Despite the close relationship of the euglenoid
proces / Characteristics of the output and related activities' impact on the flagellates Euglena gracilis and E. longa, these organisms are markedly different.
educational process The cells of E. gracilis, are green, contain functional chloroplasts, are capable of
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak photosynthesis and feed mixotrophically. E. longa, however, is incapable of
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English Iphotosynthesis and feeds heterotrophically. These unique characteristics allow us

to study the effect of chloroplast loss on the survival of E: gracilis cells and also to
further investigate the evolution of chloroplasts . The origin and evolution of
chloroplasts is still a highly debated topic in biological research. The topic of the
origin and evolution of eukaryotic organoids is taught in the undergraduate
courses Genetics and Evolutionary Biology and in the graduate course Selected
Chapters in Molecular Biology. This knowledge can also be used in dissertations or
|in the teaching of professional subjects at doctoral level.
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Charakteristika predkladan

ého vystupu tvorivej ¢innosti /

Characteristics of the submitted research/ artistic/other output

Tlacivo VTC sluzi na predkladanie vystupov tvorivej ¢innosti podla metodiky hodnotenia tvorivych ¢innosti (¢ast V. Metodiky na vyhodnocovanie Standardov) / The
form is used to submit the research/artistic/other outputs according to the evaluation methodology of research/artistic/other activities (part V. The Methodology

for Standards Evaluation).

ID konania/ID of the procedure: !

K6d VTC/Code of the research/artistic/other output (RAOO):*

OCAL1. Priezvisko hodnotenej osoby / Surname awarded to the assessed person
2

Krajéovic¢

OCA2. Meno hodnotenej osoby / Name awarded to the assessed person 2

Juraj

OCAS3. Tituly hodnotenej osoby / Degrees awarded to the assessed person 2

prof., RNDr., CSc.

OCA4. Hyperlink na zéznam osoby v Registri zamestnancov vysokych kol /
Hyperlink to the entry of the person in the Register of university staff 3

Ihttps://www.portalvs.sk/regzam/detail /4310

OCAS5. Oblast posudzovania / Area of assessment *

Bioldgia/Biology

OCA®b. Kategoria vystupu tvorivej cinnosti / Category of the research/
artistic/other output

Vyber zo 6 mozZnosti (pozri Vysvetlivky k polozke OCA6) / Choice from 6 options
(see Explanations for OCAG).

vedecky vystup / scientific output

OCA7. Rok vydania vystupu tvorivej ¢innosti / Year of publication of the 2018
research/artistic/other output
OCAS8. ID zaznamu v CREPC alebo CREUC (ak je) / ID of the record in the Central |ID: 68598

Registry of Publication Activity (CRPA) or the Central Registry of Artistic Activity
(CRAA) ®

OCA9. Hyperlink na zaznam v CREPC alebo CREUC / Hyperlink to the record in
CRPA or CRAA °

|https://app.crepc.sk/?fn=detailBiblioForm&sid=70DE417B2F267601A6BC1844

OCA10. Hyperlink na zéznam v inom verejne pristupnom registri,
kataldgu vystupov tvorivych ¢innosti / Hyperlink to the record in
another publicly accessible register, catalogue of research/

artistic/other outputs 7

OCAL11. Charakteristika vystupu vo formate bibliografického zaznamu
CREPC alebo CREUC, ak vystup nie je vo verejne pristupnom registri
alebo kataldgu vystupov / Characteristics of the output in the format
of the CRPA or the CRAA bibliographic record, if the output is not
available in a publicly accessible register or catalogue of outputs

Reductive evolution of chloroplasts in non-photosynthetic plants, algae and
Jprotists. Hadariova, Lucia; Vesteg, Matej; Hampl, Vladimir; Krajcovi¢, Juraj.
Current Genetics, 2018, 64, 2, 365-387.

OCA12. Typ vystupu (ak nie je vystup registrovany v CREPC alebo
CREUC) / Type of the output (if the output is not registered in CRPA
or CRAA)

Vyber zo 67 moznosti (pozri Vysvetlivky k polozke OCA12) / Choice
ifrom 67 options (see Explanations for OCA12).

&ldnok/ article

OCA13. Hyperlink na stranku, na ktorej je vystup spristupneny (uplny
text, ina dokumentacia a podobne) / Hyperlink to the webpage
where the output is available (full text, other documentation, etc.)

“alebo CREUC / Characteristics of the output that is not registered in CRPA or CRAA

OCA14. Charakteristika autorského vkladu / Characteristics of the
author's contribution

15%
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Charakteristika vystupu, ktory nie je registrovany v CREPC

OCA15. Anotacia vystupu s kontextovymi informdciami tykajucimi sa
opisu tvorivého procesu a obsahu tvorivej ¢innosti a pod. /
Annotation of the output with contextual information concerning the

description of creative process and the content of the

research/artistic/other activity, etc. 8

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in
Slovak

Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in
English

Chloroplasty st vieobecne zname ako eukaryotické organely, ktorych hlavnou
funkciou je fotosyntéza. Vykonavaju vsak aj iné funkcie, ako je syntéza
izoprenoidov, mastnych kyselin, hému, klastrov siry Zeleza a inych déleZitych
zlicenin. V nefotosyntetickych liniach, ktoré maju plastidy, boli gendmy

V dosledku toho sa nefotosyntetické plastidy zmensili aj Strukturalne. Niektoré z
tychto nefotosyntetickych alebo "kryptickych" plastidov boli desatrodia
prehliadané alebo nerozpoznané. Pocet kompletnych sekvencii plastidovych
gendmov a/alebo transkriptdomov z nefotosyntetickych taxénov, ktoré maju
plastidy, sa rychlo zvy3uje, ¢o umoziiuje predpovedat funkcie nefotosyntetickych
plastidov v réznych eukaryotickych liniach. U niektorych nefotosyntetickych
eukaryotov s fotosyntetickymi predkami sa nenasli Ziadne stopy po plastidovych
gendmoch alebo plastidoch, ¢o naznacuje, Ze gendmy alebo plastidy Uplne stratili.
V tomto prehlade su zhrnuté sicasné poznatky o nefotosyntetickych plastidoch,
ich gendmoch, Struktdrach a potencidlnych funkciach u volne Zijacich a
parazitickych rastlin, rias a protistov. Uvadzame model poradia strat plastidovych
génov, ktory kombinuje modely navrhnuté skor pre suchozemské rastliny so
vzormi zachovania a straty génov pozorovanymi u protistov. Diskutuje sa aj o
zriedkavych pripadoch straty plastidového gendmu a Uplnej straty plastidu.

OCA16. Anotdcia vystupu v anglickom jazyku / Annotation of the output in
English 9
Rozsah do 200 slov / Range up to 200 words

Chloroplasts are generally known as eukaryotic organelles whose main function is
photosynthesis. They perform other functions, however, such as synthesizing
isoprenoids, fatty acids, heme, iron sulphur clusters and other essential
compounds. In non-photosynthetic lineages that possess plastids, the chloroplast
genomes have been reduced and most (or all) photosynthetic genes have been
lost. Consequently, non-photosynthetic plastids have also been reduced
structurally. Some of these non-photosynthetic or “cryptic” plastids were
overlooked or unrecognized for decades. The number of complete plastid genome
sequences and/or transcriptomes from non-photosynthetic taxa possessing
plastids is rapidly increasing, thus allowing prediction of the functions of non-
photosynthetic plastids in various eukaryotic lineages. In some non-photosynthetic
eukaryotes with photosynthetic ancestors, no traces of plastid genomes or of
plastids have been found, suggesting that they have lost the genomes or plastids
completely. This review summarizes current knowledge of non-photosynthetic
plastids, their genomes, structures and potential functions in free-living and
parasitic plants, algae and protists. We introduce a model for the order of plastid
gene losses which combines models proposed earlier for land plants with the
patterns of gene retention and loss observed in protists. The rare cases of plastid
genome loss and complete plastid loss are also discussed.

0OCA17. Zoznam najviac 5 najvyznamnejsich ohlasov na vystup / List of
maximum 5 most significant citations corresponding to the output
Rozsah do 200 slov / Range up to 200 words

[1] Fuentes-Ramirez EO, Vazquez-Acevedo M, Cabrera-Orefice A, Guerrero-Castillo
S, Gonzalez-Halphen D (2021) The plastid proteome of the nonphotosynthetic
chlorophycean alga Polytomella parva. Microbiol Res 243:126649

[2] Braymer JJ, Freibert SA, Rakwalska-Bange M, Lill R (2021) Mechanistic concepts
of iron-sulfur protein biogenesis in Biology. Biochim Biophys Acta Mol Cell Res
1868(1):118863

[3] Kayama M, Maciszewski K, Yabuki A, Miyashita H, Karnkowska A, Kamikawa R
(2020) Highly Reduced Plastid Genomes of the Non-photosynthetic
Dictyochophyceans Pteridomonas spp. (Ochrophyta, SAR) Are Retained for tRNA-
Glu-Based Organellar Heme Biosynthesis. Front Plant Sci 11:602455

[4] Kayama M, Chen JF, Nakada T, Nishimura Y, Shikanai T, Azuma T, Miyashita H,
Takaichi S, Kashiyama Y, Kamikawa R (2020) A non-photosynthetic green alga
lilluminates the reductive evolution of plastid electron transport systems. BMC Biol
18(1):126

[5] Kim JI, Jeong M, Archibald JM, Shin W (2020) Comparative Plastid Genomics of
Non-Photosynthetic Chrysophytes: Genome Reduction and Compaction. Front
Plant Sci 11:572703

OCA18. Charakteristika dopadu vystupu na spolo¢ensko-hospodarsku prax /
Characteristics of the output's impact on socio-economic practice

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English

Stadium evollcie a eliminécie chloroplastov z buniek organizmov rodu Euglena,
ma potencial pre mnohé biotechnologické a terapeutické aplikacie./ The study of
the evolution and elimination of chloroplasts from cells of organisms of the genus
Euglena has potential for many biotechnological and therapeutic applications.
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Napriek blizkej pribuznosti euglenoidnych bic¢ikovcov Euglena gracilis a E. longa, su
tieto organizmy znacne odlisné. Bunky E. gracilis, st zelené, obsahuju funkéné
chloroplasty, si schopné fotosyntézy a vyZivuju sa mixotrofne. E. longa vsak nie je
schopna fotosyntézy a vyZivuje sa heterotrofne. Tieto unikatne vlastnosti nam
umozriuju Studovat vplyv straty chloroplastov na preZivanie buniek E: gracilis a tiez
|blizsie skimat evoltciu chloroplastov . Pévod a evoltcia chloroplastov je stale
vysoko diskutovanou témou v biologickom vyskume. Téma pdvodu a evollcie
eukaryotickych organiumov je vyucovana v bakaldrskom stupni stuidia v ramci
Jkurzov Genetika a Evoluc¢na bioldgia a v magisterskom stupni studia v rdmci kurzu
Vybrané kapitoly z molekuldrnej bioldgie.Tieto poznatky je mozné vyuZit aj pri
dizertacnych pracach, pripadne pri vyucbe Specializovanych predmetov v
doktorandskom stupni Studia./ Despite the close relationship of the euglenoid
flagellates Euglena gracilis and E. longa, these organisms are markedly different.
The cells of E. gracilis, are green, contain functional chloroplasts, are capable of
photosynthesis and feed mixotrophically. E. longa, however, is incapable of
photosynthesis and feeds heterotrophically. These unique characteristics allow us
to study the effect of chloroplast loss on the survival of E: gracilis cells and also to
further investigate the evolution of chloroplasts . The origin and evolution of
chloroplasts is still a highly debated topic in biological research. The topic of the
origin and evolution of eukaryotic organoids is taught in the undergraduate
courses Genetics and Evolutionary Biology and in the graduate course Selected
Chapters in Molecular Biology. This knowledge can also be used in dissertations or
|in the teaching of professional subjects at doctoral level.

OCA19. Charakteristika dopadu vystupu a suvisiacich aktivit na vzdelavaci
proces / Characteristics of the output and related activities' impact on the
educational process

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English
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Charakteristika predkladaného vystupu tvorivej ¢innosti /

Characteristics of the submitted research/ artistic/other output

Tlacivo VTC sluzi na predkladanie vystupov tvorivej ¢innosti podla metodiky hodnotenia tvorivych ¢innosti (¢ast V. Metodiky na vyhodnocovanie Standardov) / The
form is used to submit the research/artistic/other outputs according to the evaluation methodology of research/artistic/other activities (part V. The Methodology
for Standards Evaluation).

ID konania/ID of the procedure: !

K6d VTC/Code of the research/artistic/other output (RAOO):*

OCAL1. Priezvisko hodnotenej osoby / Surname awarded to the assessed person JKrajcovic
2

OCA2. Meno hodnotenej osoby / Name awarded to the assessed person 2 Juraj
prof., RNDr., CSc.

OCAS3. Tituly hodnotenej osoby / Degrees awarded to the assessed person 2

OCA4. Hyperlink na zéznam osoby v Registri zamestnancov vysokych kol / [ntes://www.portalvs.sk/regzam/detail/4310

Hyperlink to the entry of the person in the Register of university staff 3

OCAS5. Oblast posudzovania / Area of assessment * Biologia/Biology

OCAb. Kategoria vystupu tvorivej cinnosti / Category of the research/ vedecky vystup / scientific output
artistic/other output

Vyber zo 6 mozZnosti (pozri Vysvetlivky k polozke OCA6) / Choice from 6 options
(see Explanations for OCAG).

OCA7. Rok vydania vystupu tvorivej ¢innosti / Year of publication of the 2017
research/artistic/other output

OCA8. ID zdznamu v CREPC alebo CREUC (ak je) / ID of the record in the Central Jhttp://www.crepc.sk/portal?fn=*recview&uid=2196592& pageld=resultform&full=
Registry of Publication Activity (CRPA) or the Central Registry of Artistic Activity Io

(CRAA) ®

OCA9. Hyperlink na zaznam v CREPC alebo CREUC / Hyperlink to the record in
CRPA or CRAA °

OCA10. Hyperlink na zéznam v inom verejne pristupnom registri,
kataldgu vystupov tvorivych ¢innosti / Hyperlink to the record in
another publicly accessible register, catalogue of research/

artistic/other outputs 7

ADC : An intact plastid genome is essential for the survival of colorless Euglena
OCA11. Charakteristika vystupu vo formate bibliografického zéznamu jlonga but not Euglena gracilis / Hadariova Lucia, Vesteg Matej, Biréak Erik,

CREPC alebo CREUC, ak vystup nie je vo verejne pristupnom registri |Schwartzbach Steven D., Kraj€ovi¢ Juraj, 2017.Current Genetics. - ISSN 0172-8083.
alebo kataldgu vystupov / Characteristics of the output in the format [Vol. 63, No. 2 (2017), s. 331-341.

of the CRPA or the CRAA bibliographic record, if the output is not
available in a publicly accessible register or catalogue of outputs

" clanok/ articl
OCA12. Typ vystupu (ak nie je vystup registrovany v CREPC alebo cldnok/ article

CREUC) / Type of the output (if the output is not registered in CRPA
or CRAA)

Vyber zo 67 moznosti (pozri Vysvetlivky k polozke OCA12) / Choice
ifrom 67 options (see Explanations for OCA12).

OCA13. Hyperlink na stranku, na ktorej je vystup spristupneny (uplny
text, ina dokumentacia a podobne) / Hyperlink to the webpage
where the output is available (full text, other documentation, etc.)

30%

OCA14. Charakteristika autorského vkladu / Characteristics of the
author's contribution

C alebo CREUC / Characteristics of the output that is not registered in CRPA or CRAA
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Rast Euglena gracilis s antibakteridlnymi latkami vedie k vyblednutiu, trvalej strate
plastidovych génov. Bezfarebna Euglena (Astasia) longa sa podoba vybielenej E.
gracilis. Na zhodnotenie tlohy bielenia v evolucii E. longa sa porovnal u¢inok
streptomycinu, inhibitora syntézy plastidovych proteinov, a ofloxacinu, inhibitora
plastidovej DNA gyrazy, na rast E. gracilis a E. longa a obsah plastidovej DNA.

OCA15. Anotécia vystupu s kontextovymi informéaciami tykajdcimi sa Streptomycin a ofloxacin nemali vplyv na rast E. gracilis. Kvantitativne PCR analyzy

opisu tvorivého procesu a obsahu tvorivej &innosti a pod. / odhalili ¢asovo zavislu stratu plastidovych génov v E. gracilis, co dokazuje, ze
Annotation of the output with contextual information concerning the bieliace latky sposobuju deleciu plastidovych génov bez toho, aby ovplyvnili rast
description of creative process and the content of the buniek. Streptomycin a ofloxacin inhibovali rast E. longa, ¢o naznacuje, Ze na

8 preZitie potrebuje plastidové gény. To naznacuje, Ze evolucna divergencia E. longa

research/artistic/other activity, etc.

Rozsah do 200 slov v sfovenskom jazyku / Range up to 200 words in od E. gracilis bola vyvolana stratou cytoplazmatickej metabolickej aktivity

prebiehajlcej aj v plastide. Plastidovy metabolizmus sa stal povinnym pre rast
Rozsah do 200 slov v anglickom jazykis / Range up to 200 words in buniek E. longa. Ako molekularny mechanizmus redukcie plastidového genému E.
English longa sa navrhuje proces oznacovany ako "prerusované bielenie", kratkodobé
vystavenie podnapitym koncentracidm reverzibilnych bieliacich Cinidiel, po ktorom
nasleduje rast v nepritomnosti bieliaceho Cinidla. R6zne nefotosyntetické linie
mohli nezavisle vzniknut zo svojich fotosyntetickych predkov podobnym
Jprocesom.

Slovak

Charakteristika vystupu, ktory nie je registrovany v CREP

Euglena gracilis growth with antibacterial agents leads to bleaching, permanent
plastid gene loss. Colorless Euglena (Astasia) longa resembles a bleached E.
gracilis. To evaluate the role of bleaching in E. longa evolution, the effect of
streptomycin, a plastid protein synthesis inhibitor, and ofloxacin, a plastid DNA
gyrase inhibitor, on E. gracilis and E. longa growth and plastid DNA content were
compared. E. gracilis growth was unaffected by streptomycin and ofloxacin.
Quantitative PCR analyses revealed a time dependent loss of plastid genes in E.
gracilis demonstrating that bleaching agents produce plastid gene deletions

OCA16. Anotécia vystupu v anglickom jazyku / Annotation of the output in without affecting cell growth. Streptomycin and ofloxacin inhibited E. longa
English g growth indicating that it requires plastid genes to survive. This suggests that
Rozsah do 200 slov / Range up to 200 words evolutionary divergence of E. longa from E. gracilis was triggered by the loss of a

cytoplasmic metabolic activity also occurring in the plastid. Plastid metabolism has
become obligatory for E. longa cell growth. A process termed “intermittent
bleaching”, short term exposure to subsaturating concentrations of reversible
bleaching agents followed by growth in the absence of a bleaching agent, is
proposed as the molecular mechanism for E. longa plastid genome reduction.
Various non-photosynthetic lineages could have independently arisen from their
photosynthetic ancestors via a similar process.

[1] Zecca G, Grassi F, Tabidze V, Pipia |, Kotorashvili A, Kotaria N, Beridze T (2020)
Dates and rates in grape's plastomes: evolution in slow motion, Curr Genet
66(1):123-140

OCAL17. Zoznam najviac 5 najvyznamnejgich ohlasov na vystup / List of [2] Qin H, Guo Q, Liu C et al (2020) Occurrence and light response of residual
maximum 5 most significant citations corresponding to the output Iplastid genes in a Euglena gracilis bleached mutant strain OflB2. J Ocean Limnol
Rozsah do 200 slov / Range up to 200 words 38:1858-1866

[3] Leander BS, Lax G, Karnkowska A, Simpson AGB (2017) Euglenida. In: Archibald
J., Simpson A., Slamovits C. (eds) Handbook of the Protists. Springer, Cham. pp
1047-1088

Stidium evollcie a eliminécie chloroplastov z buniek organizmov rodu Euglena,
OCA18. Charakteristika dopadu vystupu na spologensko-hospodarsku prax / ~ |méa potencial pre mnohé biotechnologické a terapeutické aplikacie./ The study of
Characteristics of the output's impact on socio-economic practice the evolution and elimination of chloroplasts from cells of organisms of the genus
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak Euglena has potential for many biotechnological and therapeutic applications.
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English
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Napriek blizkej pribuznosti euglenoidnych bic¢ikovcov Euglena gracilis a E. longa, su
tieto organizmy znacne odlisné. Bunky E. gracilis, st zelené, obsahuju funkéné
chloroplasty, si schopné fotosyntézy a vyZivuju sa mixotrofne. E. longa vsak nie je
schopna fotosyntézy a vyZivuje sa heterotrofne. Tieto unikatne vlastnosti nam
umozriuju Studovat vplyv straty chloroplastov na preZivanie buniek E: gracilis a tiez
|blizsie skimat evoltciu chloroplastov . Pévod a evoltcia chloroplastov je stale
vysoko diskutovanou témou v biologickom vyskume. Téma pdvodu a evollcie
eukaryotickych organiumov je vyucovana v bakaldrskom stupni stuidia v ramci
Jkurzov Genetika a Evoluc¢na bioldgia a v magisterskom stupni studia v rdmci kurzu
Vybrané kapitoly z molekuldrnej bioldgie.Tieto poznatky je mozné vyuZit aj pri

OCA19. Charakteristika dopadu vystupu a suvisiacich aktivit na vzdelavaci dizertatnych pracach, pripadne pri vyucbe Specializovanych predmetov v

proces / Characteristics of the output and related activities' impact on the doktorandskom stupni $tddia./ Despite the close relationship of the euglenoid
educational process flagellates Euglena gracilis and E. longa, these organisms are markedly different.
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak The cells of E. gracilis, are green, contain functional chloroplasts, are capable of
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English photosynthesis and feed mixotrophically. E. longa, however, is incapable of

photosynthesis and feeds heterotrophically. These unique characteristics allow us
to study the effect of chloroplast loss on the survival of E: gracilis cells and also to
further investigate the evolution of chloroplasts . The origin and evolution of
chloroplasts is still a highly debated topic in biological research. The topic of the
origin and evolution of eukaryotic organoids is taught in the undergraduate
courses Genetics and Evolutionary Biology and in the graduate course Selected
Chapters in Molecular Biology. This knowledge can also be used in dissertations or
|in the teaching of professional subjects at doctoral level.
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Charakteristika predkladaného vystupu tvorivej ¢innosti /

Characteristics of the submitted research/ artistic/other output

Tlacivo VTC sluzi na predkladanie vystupov tvorivej ¢innosti podla metodiky hodnotenia tvorivych ¢innosti (¢ast V. Metodiky na vyhodnocovanie Standardov) / The
form is used to submit the research/artistic/other outputs according to the evaluation methodology of research/artistic/other activities (part V. The Methodology

for Standards Evaluation).

ID konania/ID of the procedure: !

K6d VTC/Code of the research/artistic/other output (RAOO):*

OCAL1. Priezvisko hodnotenej osoby / Surname awarded to the assessed person
2

Krajcovic¢

OCA2. Meno hodnotenej osoby / Name awarded to the assessed person 2

Juraj

OCA3. Tituly hodnotenej osoby / Degrees awarded to the assessed person 2

Jprof., RNDr., CSc.

OCAA4. Hyperlink na zaznam osoby v Registri zamestnancov vysokych kol /

Hyperlink to the entry of the person in the Register of university staff 3

|https://www.portalvs.sk/regzam/detail/4310

OCAS5. Oblast posudzovania / Area of assessment *

Bioldégia/Biology

JOCTAG. Rategoria vystupu tvorive] cinnosti 7 Category of the research/
artistic/other output

Vyber zo 6 moZnosti (pozri Vysvetlivky k polozke OCA6) / Choice from 6 options
[see Explanations for OCAG)

vedecky vystup / scientific output

OCA7. Rok vydania vystupu tvorivej ¢innosti / Year of publication of the
research/artistic/other output

2015

OCAS8. ID zaznamu v CREPC alebo CREUC (ak je) / ID of the record in the Central
Registry of Publication Activity (CRPA) or the Central Registry of Artistic Activity
(CRAA) ®

ID: UK.Bratislava.vtls000299560

OCA9. Hyperlink na zaznam v CREPC alebo CREUC / Hyperlink to the record in
CRPA or CRAA °

http://www.crepc.sk/portal?fn=*recview&uid=1677913&pageld=resultform&full=
0

OCA10. Hyperlink na zaznam v inom verejne pristupnom registri,
katalogu vystupov tvorivych €innosti / Hyperlink to the record in
another publicly accessible register, catalogue of research/

artistic/other outputs ’

OCA11. Charakteristika vystupu vo formate bibliografického zaznamu

alebo katalogu vystupov / Characteristics of the output in the format
of the CRPA or the CRAA bibliographic record, if the output is not
available in a publicly accessible register or catalogue of outputs

Euglenoid flagellates: A multifaceted biotechnology platform / Kraj¢ovi¢ Juraj,
Vesteg Matej, Schwartzbach Steven D., 2015. Journal of Biotechnology. - ISSN

CREPC alebo CREUC, ak vystup nie je vo verejne pristupnom registri  |0168-1656. - Vol. 202, May (2015), s. 135-145.

OCA12. Typ vystupu (ak nie je vystup registrovany v CREPC alebo
CREUC) / Type of the output (if the output is not registered in CRPA
or CRAA)

Vyber zo 67 moznosti (pozri Vysvetlivky k polozke OCA12) / Choice
ifrom 67 options (see Explanations for OCA12).

&ldnok/ article

OCA13. Hyperlink na stranku, na ktorej je vystup spristupneny (uplny
text, ina dokumentacia a podobne) / Hyperlink to the webpage
where the output is available (full text, other documentation, etc.)

alebo CREUC / Characteristics of the output that is not registered in CRPA or CRAA

OCA14. Charakteristika autorského vkladu / Characteristics of the
author's contribution

70%
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Charakteristika vystupu, ktory nie je registrovany v CREPC

Euglenoidné bicikovce st prevazne sladkovodné protisty rastice vo velmi
rozmanitych prostrediach, vdaka comu su vhodné pre mnozstvo
biotechnologickych aplikacii. Fototrofné euglenidy maji komplexné chloroplasty
poévodu zo zelenych rias ohranic¢ené tromi membranami. Organizécia jadrového a
plastidového gendmu, Struktira génov a expresia génov sa vyrazne lisi od inych

. .. e organizmov. Nase pozorovania na modelovom organizme Euglena gracilis
OCA15. Anotacia vystupu s kontextovymi informdciami tykajucimi sa

opisu tvorivého procesu a obsahu tvorivej ¢innosti a pod. /
Annotation of the output with contextual information concerning the
description of creative process and the content of the

naznacuju, Ze transkripcia plastidového aj jadrového gendmu je necitliva na zmeny
prostredia a Ze expresia génov je regulovana najma na posttranskripénej drovni.
Plastidy Euglena boli navrhnuté ako miesto pre produkciu proteinov a metabolitov

by Joth 5 s pridanou hodnotou, ktoré su biotechnologicky zaujimavé. Ukazalo sa, Ze Euglena
Jresearch/artistic/other activity, etc.

je vhodnym druhom protista na produkciu niekolkych zlGéenin, ktoré sa pouzivaju
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in

pri vyrobe kozmetickych a nutraceutickych pripravkov, ako su alfa-tokoferol, estery|
vosku, polynenasytené mastné kyseliny, biotin a tyrozin. Zasobny polysacharid
paramylon ma imunostimulaéné vlastnosti a slubne sa vyuZiva na vyrobu

Slovak
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in

English biomaterialov. Biomasa Eugleny sa méze pouzivat ako vyzivovy doplnok v

akvakulture a v krmivach pre zvierata. Rozmanité aplikacie Eugleny v
environmentalnych biotechnoldgiach zahifiaju ekotoxikologické hodnotenie rizik,
bioremediaciu tazkych kovov, bioremedidciu priemyselnych odpadovych véd a
kontaminovanej vody.

Euglenoid flagellates are mainly fresh water protists growing in highly diverse
environments making them well-suited for a multiplicity of biotechnology
applications. Phototrophic euglenids possesses complex chloroplasts of green algal
origin bounded by three membranes. Euglena nuclear and plastid genome
organization, gene structure and gene expression are distinctly different from
other organisms. Our observations on the model organism Euglena gracilis
Jindicate that transcription of both the plastid and nuclear genome is insensitive to
environmental changes and that gene expression is regulated mainly at the post-
transcriptional level. Euglena plastids have been proposed as a site for the

OCA16. Anotacia vystupu v anglickom jazyku / Annotation of the output in Jproduction of proteins and value added metabolites of biotechnological interest.
English ° Euglena has been shown to be a suitable protist species to be used for production
Rozsah do 200 slov / Range up to 200 words of several compounds that are used in the production of cosmeceuticals and

nutraceuticals, such as alpha-tocopherol, wax esters, polyunsaturated fatty acids,

biotin and tyrosine. The storage polysaccharide, paramylon, has
immunostimulatory properties and has shown a promise for biomaterials
production. Euglena biomass can be used as a nutritional supplement in
aquaculture and in animal feed. Diverse applications of Euglena in environmental
biotechnology include ecotoxicological risk assessment, heavy metal
bioremediation, bioremediation of industrial wastewater and contaminated water.

[1] Grimm P, Risse, JM, Cholewa D, Muller JM, Beshay U, Frieh K, Flaschel E (2015)
Applicability of Euglena gracilis for biorefineries demonstrated by the production
of alpha-tocopherol and paramylon followed by anaerobic digestion. J Biotechnol
215:72-79

[2] Dobakova E, Flegontov P, Skalicky T, Lukes J (2015) Unexpectedly streamlined
mitochondrial genome of the euglenozoan Euglena gracilis. Genome Biol Evol 7:
3358-3367

[3] Simon RR, Vo TD, Levine R (2016) Genotoxicity and subchronic toxicity
evaluation of dried Euglena gracilis ATCC PTA-123017. Regul Toxicol Pharmacol
80:71-81

[4] Mokrosnop VM, Polishchuk AV, Zolotareva EK. [Accumulation of a-tocopherol
and B-carotene in Euglena gracilis Cells under Autotrophic and Mixotrophic
Culture Conditions]. Prikl Biokhim Mikrobiol 52(2):230-6. Russian

[5] Hossain Z, Bumbacher EW, Chung AM, Kim H, Litton C, Walter AD, Pradhan SN,
Jona K, Blikstein P, Riedel-Kruse IH (2016) Interactive and scalable biology cloud
experimentation for scientific inquiry and education. Nat Biotechnol 34(12):1293-
1298

0OCA17. Zoznam najviac 5 najvyznamnejsich ohlasov na vystup / List of
maximum 5 most significant citations corresponding to the output
Rozsah do 200 slov / Range up to 200 words

Stidium evollcie a eliminécie chloroplastov z buniek organizmov rodu Euglena,

OCA18. Charakteristika dopadu vystupu na spolo¢ensko-hospodarsku prax / ma potencidl pre mnohé biotechnologické a terapeutické aplikacie./ The study of
Characteristics of the output's impact on socio-economic practice the evolution and elimination of chloroplasts from cells of organisms of the genus
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak Euglena has potential for many biotechnological and therapeutic applications.

Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English
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Napriek blizkej pribuznosti euglenoidnych bic¢ikovcov Euglena gracilis a E. longa, su
tieto organizmy znacne odlisné. Bunky E. gracilis, su zelené, obsahuju funkéné
chloroplasty, si schopné fotosyntézy a vyZivuju sa mixotrofne. E. longa vsak nie je
schopna fotosyntézy a vyZivuje sa heterotrofne. Tieto unikatne vlastnosti nam
umozriuju Studovat vplyv straty chloroplastov na preZivanie buniek E: gracilis a tiez
|blizsie skimat evoltciu chloroplastov . Pévod a evoltcia chloroplastov je stale
vysoko diskutovanou témou v biologickom vyskume. Téma pdvodu a evollcie
eukaryotickych organiumov je vyucovana v bakaldrskom stupni studia v ramci
Jkurzov Genetika a Evoluc¢nad bioldgia a v magisterskom stupni studia v rdmci kurzu
Vybrané kapitoly z molekuldrnej bioldgie.Tieto poznatky je mozné vyuZit aj pri

OCA19. Charakteristika dopadu vystupu a suvisiacich aktivit na vzdelavaci dizertaénych pracach, pripadne pri vyuébe $pecializovanych predmetov v

proces / Characteristics of the output and related activities' impact on the doktorandskom stupni stidia./ Despite the close relationship of the euglenoid
educational process flagellates Euglena gracilis and E. longa, these organisms are markedly different.
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak The cells of E. gracilis, are green, contain functional chloroplasts, are capable of
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English photosynthesis and feed mixotrophically. E. longa, however, is incapable of

photosynthesis and feeds heterotrophically. These unique characteristics allow us
to study the effect of chloroplast loss on the survival of E: gracilis cells and also to
further investigate the evolution of chloroplasts . The origin and evolution of
chloroplasts is still a highly debated topic in biological research. The topic of the
origin and evolution of eukaryotic organoids is taught in the undergraduate
courses Genetics and Evolutionary Biology and in the graduate course Selected
Chapters in Molecular Biology. This knowledge can also be used in dissertations or
|in the teaching of professional subjects at doctoral level.
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