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Nazov a stat zahrani¢éného pracoviska, ktoré spolupracovalo pri rieSeni

Tumor Microenvironment Laboratory, Drug & Target Screening Unit (DTSU),
Comprehensive Cancer Center, Medical University of Vienna, Rakusko

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Patenty a uZitkové vzory su v Stadiu pripravy, vzhladom na stéle prebiehajucu pripravu
novych CD34 monoklonalnych protilatok.

NajvyznamnejSie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uved'te aj publikacie prijaté do tlace

AAA — Vedecké monografie v zahrani¢nych vydavatelstvach

Chrenek P., Pivko J., Makarevi¢ A., Kubovi¢ova E., Olexikova L., Vasicek J., Kuzelova L.,
Dragin S.: Ultrastructure of rabbit gametes and stem cells, University of Novi Sad, Serbia,1.
ed. Novi Sad : Faculty of Agriculture, 2017, 79 p, ISBN 978-86-7520-401-5, AH: 7,00.
AAB — Vedecké monografie v domacich vydavatelstvach

Chrenek P., Pivko J., Makarevi¢ A., Kubovidova E., Olexikova L., VaSicek J., Kuzelova L.:
UltraStruktara pohlavnych a kmernovych buniek kralika. Vedecka monografia, Slovenska
polnohospodarska univerzita v Nitre, 1. vyd., 2017, p. 97, ISBN 978-80-552-1692-8, AH:
8,69.

ADC - Vedecké prace v zahrani¢nych karentovanych ¢asopisoch

Kovac M., Vasicek J., Kulikova B., Olexikova L., Balazi A., Chrenek P.: Different RNA and
protein expression of surface markers in rabbit amniotic fluid-derived mesenchymal stem
cells. Biotechnology Progress, 33, 2017, 1601-1613.

Vasicek J., Shehata M., Schnabl S., Hilgarth M., Hubmann R., Jager U., Bauer M., Chrenek
P. Critical assessment of the efficiency of CD34 and CD133 antibodies for enrichment of
rabbit hematopoietic stem cells. Biotechnology Progress, 34, 2018, 1278-1289.

ADE - Vedecké prace v zahrani¢nych nekarentovanych ¢asopisoch

Vasicek J., Balazi A., Parkanyi V., Bauer M. (2018). Different MACS sorting strategies for
the enrichment of Lin- (CD34+CD45-) hematopoietic progenitor cells: preliminary study.
Annales Universitatis Paedagogicae Cracoviensis Studia Naturae, 3(supplement):83—-89.

Formular ZK, strana 1/4



DOI: 10.24917/25438832.3supp.11

ADF - Vedecké prace v domacich nekarentovanych ¢asopisoch

Tomkova M., Kulikova B., Balazi A., Vasi¢ek J., Chrenek P.: Comparison of rabbit
endothelial progenitor cells and mesenchymal stem cells: Cytogenetic approach. Slovak J.
Anim. Sci., 50, (2), 2017, 73-76.

ADM - Vedecké prace v zahrani¢nych ¢asopisoch registrovanych v databazach Web of
Science alebo SCOPUS

Kovac M., Vasicek J., Kulikova B., Bauer M., Curlej. J., Balazi A., Chrenek P.: Phenotype
and ultrastructure of stem cells derived from amniotic fluid of Nitra rabbit. Journal of Central
European Agriculture, 18, (1), 2017, 226-234.

AEC - Vedecké prace v zahrani¢nych recenzovanych vedeckych zbornikoch

Vasicek J., Balazi A., Kulikova B., Bauer M., Chrenek P.: Characterization of rabbit blood-
derived endothelial progenitor cells. Animal Physiology 2016 — Proceedings of International
Conference [elektronicky zdroj], Boretice, jun 2016, ISBN 978-80-7509-416-2, 282-291.
Vasicek J., Balazi A., Chrenek P.: Flow cytometric evaluation of different passages of rabbit
endothelial cells. Proceedings of the International Symposium on Animal Science 2017,
Herceg Novi, June 2017, ISBN 978-86-7520-403-9, 122-129.

AED - Vedecké prace v domacich recenzovanych vedeckych zbornikoch

Chrenek P., Kubovicova E., VaSi¢ek J., Makarevi¢ A., Bulla J., Rafay J.: Vyuzitie kralikov v
biotechnologickom vyskume na VUZV Nitra. Zbornik vedeckych a odbornych prac: 50 rokov
genetiky a experimentalnej biolégie vo VUZV Nitra, VUZV Nitra, M&j 2018, ISBN 978-80-
89162-68-0, 33-36.

AFG - Abstrakty prispevkov zo zahraniénych konferencii

Vasicek J., Balazi A., Chrenek P.: Crossreactivity of diffferent CD34 antibodies to rabbit and
human cells. International Conference Analytical Cytometry IX — Book of Abstracts, Praha,
October 2017, ISBN 978-80-88214-06-9, 143-144.

Vasicek J., Balazi A., Bauer M., Chrenek P.: Unknown CD34+CD45- cell population
observed in rabbit PBMCs and BMMCs by newly produced anti-rabbit CD34 monoclonal
antibodies. CYTO 2018 — 33rd Congress of the International Society for Advancement of
Cytometry (Abstract Book), Praha, April-May 2018, 233.

Vasicek J., Balazi A., Kulikova B., Olexikova L., Makarevi¢ A., Chrenek P.: Multi-
microscopic analysis of rabbit blood-derived endothelial progenitor cells designated for the
preservation in stem cell bank. Mikroskopie 2018 — Konferencia CSMS (Zbornik abstraktov),
Lednice na Morave, May 2018, 56.

Vasicek J., Balazi A., Bauer M., Chrenek P.: Changes in the relative expression of selected
markers during the culture of rabbit endothelial progenitor cells. Book of abstracts “The
International Symposium on Animal Science (ISAS) 2019, Herceg Novi, Montenegro, jun
2019, 16, ISBN 978-86-7520-467-1.

Vasicek J., Balazi A., Svoradova A., Tomkova M., Makarevich A. V., Chrenek P.: Application
of Aldefluor assay for the microscopic assessment of rabbit stem and progenitor cells.
Proceedings of the conference ,Microscopy 2019% Lednice, Czech Republic, maj 2019, 92.
AFH - Abstrakty prispevkov z domacich konferencii

Vasicek J., Bauer M., Balazi A., Chrenek P.: Expression of CD34 in different passages of
rabbit endothelial progenitor cells. Animal Physiology 2017 — Proceedings of International
Conference, Stara Lesna, jun 2017, ISBN 978-80-971428-4-1, p.81.

Vasicek J., Balazi A., Bauer M., Chrenek P.: New CD34 antibody sub-clones for the
hematopoietic stem cells phenotyping in the rabbit blood and bone marrow. Slovak J. Anim.
Sci., 50, (4), (Special issue on 5th International Scientific Conference “Animal
Biotechnology*) 2017, 174.

Vasicek J., Balazi A., Bauer M., Chrenek P.: Evaluation of novel antibodies raised against
the rabbit CD34 synthetic peptide (G1SJT2). Slovak J. Anim. Sci., 51, (4), (Special issue on
6th International Scientific Conference “Animal Biotechnology“) 2018, 177.

Vasicek J., Tomkova M., Svoradova A., Balazi A., Chrenek P.: Expression of aldehyde
dehydrogenase in rabbit adipose-derived mesenchymal stem cells. Book of abstracts
“Animal Physiology 2019, Vyhne, maj 2019, 65, ISBN 978-80-552-1998-1.

Uplatnenie vysledkov projektu

Vysledky projektu moézu byt resp. su uplatnitelné pre zakladné poznanie ako aj v praxi vo
forme novych poznatkov o preskimanych krali€ich endotelovych progenitorovych bunkach
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pochadzajucich z krvi a kostnej drene ako aj samotné kryouchovavanie tychto buniek z
domacich plemien kralikov (Nitriansky a Zoborsky kralik) vo forme zivo¢isnych genetickych
zdrojov. Okrem toho je mozné doteraz pripravené a ako aj dal3ie pripravované CD34
monoklonalne protilatky vyuZzit pre identifikaciu a pripadnu izolaciu krali€ich
hematopoietickych kmenovych buniek ako aj pre dalSi biomedicinsky vyskum v oblasti
hematopoietickych ochoreni.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Hlavnym ciefom rieSeného projektu bolo overit resp. ziskat vhodné CD34 protilatky pre
identifikaciu a naslednu izolaciu krali¢ich hematopoietickych kmefiovych a progenitorovych
buniek (HSCs a HPCs). Z hladiska nedostupnosti CD34 protilatok Specifickym voci kralikovi
bola na vzorkach ludskej a krali€ej krvi a kraliCej kostnej drene testovana vacsina v tom
Case dostupnych komerénych monoklonalnych aj polyklonalnych protilatok s roznou afinitou
voCi ludskému, reps. mySiemu a potkaniemu CD34 proteinu. Z uvedenych analyz boli
vybrané 2 klony protilatok (AC136 a Qbend-10), ktoré vykazovali najlepSiu afinitu k
testovanym vzorkam. Tieto klony boli nasledne pouzité pre nepriamu magneticku separaciu
CD34 pozitivnych buniek (HSCs a HPCs) z fudskej a krali¢ej krvi. Hodnotenie uspesnosti
separacii pomocou prietokovej cytometrie a PCR analyz bohuzial poukazali na nevhodnost
vyuzitia tychto klonov pre izolaciu krali¢ich HSCs a HPCs, kvéli zvySeniu poc¢tu mitvych
buniek a zaroven nizkemu obohateniu CD34+ buniek v pozitivne separovanych frakciach v
porovnani s fudskymi vzorkami. Tento jav bol najskér spdsobeny slabou Specifitou danych
protilatok vodi kraliCiemu CD34 proteinu. Z tohto dévodu bolo nutné pripravit nové
monoklonalne protilatky s vysokou afinitou voci kraliCiemu CD34 proteinu. KedZe kraliCie
HSCs a HPCs exprimujuce CD34 neboli priamo izolovatelné resp. ziskatelné ako imunogén
pre pripravu novych protilatok, v ramci spoluprace s Neuroimunonologickym ustavom SAV v
Bratislave boli navrhnuté 2 syntetické peptidy dostatoCne imunogénne pre imunizaciu mysi
a pripravu monoklonalnych protilatok hybriddbmovou technoldgiou. Zo ziskanych
monoklonalnych protilatok boli vytypované viaceré vhodné subizotypy, ktoré deteguju zatial
neznamu populaciu CD34+ buniek v ramci krali€ej krvi a kostnej drene. Zarover su v Stadiu
pripravy dalSie protilatky voci inym 2 syntetickym peptidom ako aj voé&i rekombinantnému
kralCéiemu CD34 proteinu exprimovaného v E. coli. Okrem pripravovanych protilatok bolo
vhodné n3jst’ populaciu krali¢ich buniek ind ako HSCs a HPCs, ktora by aspon Ciastone
exprimovala CD34 a sluzila ako kontrola pre pripravované protilatky. Je zname, Ze fudské
endotelové bunky (ECs) exprimuju CD34. Kedze CD34 protein je evoluéne konzervovany u
cicavcov, vznikol predpoklad, ze aj krali¢ie ECs by mohli exprimovat CD34. Z tohto dévodu
bola optimalizovana metodika pre izolaciu progenitorovych ECs z krali¢ej krvi a kostnej
drene. Expresia CD34 u tychto buniek bola overena pomocou uz spominanych dostupnych
komerénych CD34 protilatok. Prietokova cytometria vSak neodhalila zvySenu expresiu
CD34, ¢o mbze byt spbsobené uz spominanou nizkou afinitou danych protilatok vodi
kralikovi. Zaroven vSak PCR analyza tychto buniek poukazala na klesajucu expresiu CD34 s
naslednou pasazou. Rovnako tak to bolo pozorované u ludskych ECs, kedy pasazovanie
buniek zniZzovalo expresiu CD34. Z tohto hladiska teda krali¢ie ECs nie su najvhodnejSou
bunkovou populaciou pre testovanie novo pripravovanych CD34 protilatok. Napriek tomu
predstavuju tieto bunky dal$i potencionalny zdroj génovej rezervy domacich plemien kralika.
Kvéli tomu boli krali¢ie ECs z oboch biologickych zdrojov dékladne preskimané z hladiska
fenotypu a morfolégie pomocou prietokovej cytometrie, PCR analyz a mikroskopickych
technik. Analyzy odhalili typicky tvar a fenototyp endotelovych buniek ako aj viaceré znaky
kmenovych buniek ako je expresia SSEA-4, MSCA-1 a aldehyd dehydrogenazy (ALDH). Vo
vSeobecnosti sa zda byt ALDH vhodnym spolonym markerom pre rozne typy kraliich
kmenovych a progenitorovych buniek. Okrem spominanych analyz bola optimalizovana
metodika obohatenia CD34+ buniek v krvi a kostnej dreni kralika pomocou odstranenia
zrelych CD45+ hematopoietickych buniek. Vyseparované bunky boli nasledne uspesne
proliferované v Specialnom médiu pre expanziu CD34+ buniek. Po 2-dfiovej kultivacii sa
vyrazne zvysSila expresia CD34 a zaroven znizila expresia CD45. Okrem toho vykazovali
CD34 obohatené bunky zvySenu espresiu CD117 (marker ludskych a mySich
hematopoietickych kmerovych buniek). V kone¢nom désledku, rieSeny projekt priniesol
nové poznatky z hladiska izolacie a kultivacie krali¢ich HSCs, HPCs a ECs ako aj nové
funk&né kralicie CD34 protilatky. Zaroven boli vdaka projektu ECs bunky ziskané z
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domacich plemien kralikov (Zoborsky a Nitriansky) zamrazené a uskladnené v génovej
banke zZivoc¢isnych genetickych zdrojov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The main aim of the project was to test or obtain CD34 antibodies suitable for the
identification and subsequent isolation of the rabbit hematopoietic stem and progenitor cells
(HSCs and HPCs). Since there were no available antibodies that are specific to rabbit
CD34, the majority of commercially available CD34 monoclonal and polyclonal antibodies
with different affinity to human, mouse or rat were tested on the rabbit blood and bone
marrow samples. The analyses revealed two antibody clones (AC136 and Qbend-10) that
showed higher affinity to tested samples. Those clones were then used for the indirect
magnetic separation of CD34 positive cells (HSCs and HPCs) from human and rabbit blood
and rabbit bone marrow. However, the efficiency of separation evaluated by flow cytometry
and PCR analyses demonstrated that used clones are not suitable for the isolation of rabbit
HSCs and HPCs, due to the increased proportion of dead cells and low enrichment of
CD34+ cells in positive fractions in comparison to the human samples. This might be caused
by the low specificity of used antibodies for rabbit CD34 protein. For this reason, it was
necessary to generate novel monoclonal antibodies with higher affinity to rabbit CD34.
Because the rabbit HSCs and HPCs that should express CD34 were not directly available
as the immunogen for the antibody generation, two synthetic CD34 peptides were designed
in collaboration with the Institute of Neuroimmunology SAS in Bratislava that were
immunogenic enough for the immunization of mice and the antibody generation using
hybridoma technology. Several appropriate subisotypes that detect unknown CD34+ cell
population within rabbit blood and bone marrow were chosen from the raised antibodies.
Furthermore, next antibodies against other two synthetic CD34 peptides and against rabbit
recombinant CD34 expressed in E. coli are still in production. Besides the antibody
generation, it was desired to obtain some rabbit cell population other than HSCs and HPCs
that at least partially express CD34 and could be used as control sample for the generated
antibodies. It is known that human endothelial cells (ECs) express CD34. As CD34 protein is
conserved among mammalian species, it can be assumed that also rabbit ECs might
express CD34. For this reason, a new methodology for the isolation of progenitor ECs from
rabbit blood and bone marrow was optimized. Expression of CD34 by these cells were
assessed by above mentioned commercially available CD34 antibodies. However, flow
cytometry did not reveal higher CD34 expression that could be caused by the low specificity
of used antibodies for rabbit cells. Anyway, also PCR analysis showed decreasing
expression of CD34 with the following passage. The same was noticed in human ECs, when
the cell passaging decreased CD34 expression by those cells. Thus, rabbit ECs seem not to
be an appropriate sample for the testing of new generated CD34 antibodies. Despite that,
these cells present another source of genetic resources of domestic rabbit breeds.
Therefore, rabbit ECs from both biological sources were thoroughly studied in terms of their
phenotype and morphology using flow cytometry, PCR analyse and microscopic techniques.
Those analyses revealed typical endothelial shape and phenotype as well as other stem cell
features such as expression of SSEA-4, MSCA-1 and aldehyde dehydrogenase (ALDH). In
general, ALDH seems to a suitable mutual marker for different types of rabbit stem and
progenitor cells. Besides the mentioned studies, a new methodology for the enrichment of
CD34+ cells via the elimination of mature CD45+ hematopoietic cells from rabbit blood and
bone marrow was optimized. Separated cells were successfully proliferated in special
medium for the expansion of CD34+ cells. Significant increase of CD34 expression and
decrease of CD45 expression was noticed after 2 days of culture. Moreover, these CD34
enriched cells showed higher expression of CD117 (marker of human and mice
hematopoietic stem and progenitor cells). At last, this project brought novel knowledge
about the isolation and culture of rabbit HSCs, HPCs and ECs as well as new working anti-
rabbit CD34 antibodies. Moreover, ECs obtained from domestic rabbit breeds (Zobor and
Nitra rabbit) were frozen and stored in the gene bank of animal genetic resources due to this
project.
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