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Nazov projektu Evidencné Cislo projektu APVV-14-0474

Priprava erytropoetinu, terapeutického horménu ovplyviujiceho tvorbu ¢ervenych
krviniek, expresiou v eukaryotickom bunkovom systéme a jeho d'alSia purifikacia

Zodpovedny riesitel Ing. Ludovit Skultéty, DrSc.
Prijemca Biomedicinske centrum SAV - Virologicky ustav

Nazov pracoviska, na ktorom bol projekt rieSeny

Biomedicinske centrum SAV - Virologicky ustav, Dubravska cesta 9, 845 05 Bratislava
a Slovenska technicka univerzita v Bratislave - Fakulta chemickej a potravinarske;j
technoldgie, Vazovova 5, 812 43 Bratislava

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

Mikrobiologicky ustav AVCR, v.v.i., Videnska 1083, 142 20 Praha, Ceska republika

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

Patentova prihlaska sa pripravuje

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

ADAMIKOVA, Jana - ANTOSOVA, Monika - POLAKOVIC, Milan. Chromatographic
purification of recombinant human erythropoietin. In Biotechnology Letters. Vol. 41, iss. 4-5
(2019), s. 483-493. ISSN 0141-5492 (2017: 1.846 - IF, 3 - JCR Best Q, 0.621 - SJR, Q2 -
SJR Best Q). V databaze: DOI: 10.1007/s10529-019-02656-8 ; CC: 000465556700003.
ADAMIKOVA, Jana - WISNIEWSKI, tukasz - MOLNAR, Tomas - BARTOSOVA, Maria -
ANTOSOVA, Monika - FLORES-RAMIREZ, Gabriela -

SKULTETY, Ludovit - POLAKOVIC, Milan. Selection of adsorbents for recombinant human
erythropoietin purification. In Separation and Purification Technology (2019). Vol. 228. Art.
No. 115761. ISSN 1383-5866 (2018: 5.107 - IF, 12.5 - JCR Best Q, 1.158 - SJR, Q1 - SJR
Best Q) V databaze: DOI: 10.1016/j.seppur.2019.115761

KURAK, Tomas - MOLNAR, Tomas - POLAKOVIC, Milan. Adsorption of recombinant
human erythropoietin and protein impurities on a multimodal chromatography membrane. In
Chemical Papers. Vol. 73, iss. 7 (2019), s. 1805-1811. ISSN 2585-7290 (2017). V databaze:
DOI: 10.1007/s11696-019-00743-8 ; CC: 000467058700023.

MOLNAR, Tomas - BARTOSOVA, Maria - ANTOSOVA, Monika - SKULTETY, Ludovit -
POLAKOVIC, Milan. Cost-effective indirect ELISA method for determination of recombinant
human erythropoietin in production streams. In Chemical Papers. Vol. 73, iss. 3 (2019), s.
713-718. ISSN 2585-7290 (2017). V databaze: DOI: 10.1007/s11696-019-00680-6 ; CC:
000459465100017.

OSTRIHONOVA, Marta - ADAMIKOVA, Jana - MOLNAR, Tomas, - ANTOSOVA, Monika -
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POLAKOVIC, Milan. Recombinant human erythropoietin separation using a cation-
exchange multimodal adsorbent, In Acta Chimica Slovaca. Vol. 12, No. 1, 2019, pp. 103—
107. ISSN 1337-978X. V databaze: DOI: 10.2478/acs-2019-0015

Uplatnenie vysledkov projektu

Pocas riesnia projektu bol za poloprevadzkovych podmienok pripraveny prekurzor vyrobku
rhEPO v mnozstve 2,5 mg, ktoré postacuje na pripravu viac ako 600 davok 500 IU roztoku
rhEPO. Tento dblezZity rastovy faktor zodpoveda za kontrolu produkcie ¢ervenych krviniek
(erytrocytov). Je to hormon s antiapoptotickym uc€inkom, ktory sa pouziva pri lieCbe
viacerych typov anémie. Je produkovany v peritubularnych bunkach kortexu obli¢iek a jeho
syntéza je preto €asto narusena ich ochorenim. Ovplyvnit ju ale mézu aj poruchy kostnej
drene, nedostatok Zeleza a vitaminov, alebo vedlajSie uCinky pri podavani niektorych liekov
napr. cytostatik.

Dostupnost'ou rekombinantnych foriem EPO sa teda nesmierne vylepsil zivot pacientov s
chronickym ochorenim obli€iek, ktoré patri medzi kfti€ové pri€iny anémie. Suasné
poznatky z predklinickych a klinickych §tadii vSak naznacuju, ze EPO je jednym z
hormaonov, ktory pozitivne ovplyvriuje aj synapticku konektivitu a neuronalnu plasticitu, a
tym zlepSuje pamat’ a ovplyviiuje naladu. Ma teda velmi Siroku Skalu pouZitia a dopyt po
tomto pripravku je obrovsky.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Projekt bol zamerany na cieleny aplikovany vyskum a vyvoj technologického procesu
produkcie biologicky aktivnej formy fudského erytropoetinu. Na primarne klonovanie a
charakterizaciu klonov sa pouzili Standardné metody molekularneho klonovania. Z viac ako
400 klonov buniek transfekovanych plazmidom nesucim cDNA pre ludské EPO sa nam
podarilo vyselektovat vysoko-produkény klon R pripraveny z oblickovych buniek HEK293
stabilne transfekovanych plazmidom pcDNA3.1-EPO. Tento systém sa vybral preto, aby sa
zabezpedila spravna potranslacna modifikacia, najma glykozylacia pripraveného produktu.
Po definovani optimalnych podmienok maximalnej expresie sa vybrali vhodné adsorbenty
na separaciu rhEPO a optimalizovali sa podmienky adsorpcie a desorpcie. Hoci
multimodalne adsorbenty Capto MMC a Capto MMC ImpRes boli vysoko u¢inné, v jednom
kroku sa nam nepodarilo odstranit’ vSetky kontaminujuce proteiny. Z toho dévodu bol
zavedeny dalSi purifikaény krok. Pouzitim anexu Capto Q sme uz ale vacsinu
kontaminujucich proteinov odstranili, ¢im sme dosiahli Cistotu produktu vys3iu ako 90 %. V
ramci rieSenia projektu bola zavedena aj vhodna metdéda monitorovania mnozstva rhEPO
poCas chromatografickej separacie zaloZzena na nepriamej ELISA.

Vysledky projektu viedli k publikovaniu 6 vedeckych prac v zahrani¢nych karentovanych
Casopisoch, 2 vedeckych prac v domacich ¢asopisoch registrovanych v databazach Web of
Science, ¢ SCOPUS, 9 vedeckych prac v zbornikoch v SR, 1 vedeckej prace v zborniku v
zahrani¢i a mnozstva prispevkov na domacich a zahrani¢nych konferenciach. Dosiahnuté
vysledky su teda v plnom sulade s cielmi projektu stanovenymi pred zaciatkom rieSenia.

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

The project was focused on applied research aiming to develop a technological process for
the production of a biologically active form of human erythropoietin. Standard methods of
molecular cloning were used for primary cloning and characterization of the clones. From
over 400 clones of cells transfected with a plasmid carrying a cDNA of human EPO, we
were able to select a highly productive clone R prepared from kidney HEK293 cells stably
transfected with plasmid pcDNA3.1-EPO. This system was chosen to ensure proper post-
translational modification, especially glycosylation of the prepared product. After defining
optimal expression conditions, suitable adsorbents were selected to purify the rhEPO. The
adsorption and desorption conditions were optimized. Although the multimodal adsorbents
Capto MMC and Capto MMC ImpRes were highly effective, we were not able to remove all
contaminating proteins in the first step. Therefore, another purification step had to be
introduced. Using Capto Q anion exchange resin, most of the contaminating proteins were
successfully removed, achieving a product purity of more than 90%. A suitable method for
monitoring the quantity of EPO during chromatographic separation which is based on
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indirect ELISA was also introduced within the project.

The results of the project were partially presented in 6 scientific articles in international
journals, 2 articles in domestic journals registered in the Web of Science or SCOPUS
databases, 9 articles in proceedings published in SR, 1 article in proceedings published
abroad and in many domestic and international conferences. Thus, the results achieved are
entirely in line with the project objectives set before project implementation.
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