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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Nespolupracovalo sa so zZiadnym zahrani¢nym pracoviskom.

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

Zverejnena prihlaSka patentu 50042-2018. Nazov: Spbsob pripravy alfa-anoméru
aromatickych glykozidov. Pévodcovia: Hronska, H., Rosenberg, M., Vishovsky, J. Datum
zverejnenia prihlasky: 02.04.2020.

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhrnujice
vysledky projektu — uvedte aj publikacie prijaté do tlace

Dolejs, I, Stloukal, R., Rosenberg, M., Rebro§, M.: Nitrogen removal by co-immobilised
anammox and ammonia-oxidising bacteria in wastewater treatment. Catalysts (2019), 9,
523; doi:10.3390/catal9060523

Batel Deri-Zenaty, Shani Bachar, Martin Rebro§, Ayelet Fishman: A coupled enzymatic
reaction of tyrosinase and glucose dehydrogenase for the production of hydroxytyrosol.
Applied Microbiology and Biotechnology, (2020) 104(11), pp. 4945-4955

Garajova, N., Ondrejkova, E. (Pokorna), Hronska, H.: Vplyv kultivanych podmienok na
mikrobialnu produkciu hexézaminidaz. In Chémia a technoldgie pre Zivot [elektronicky
zdroj]: 21. celoslovenska Studentska vedecka konferencia s medzinarodnou u€astou.
Bratislava, 6. 11. 2019. 1. vyd. Bratislava : Slovenska chemicka kniznica, 2019, S. 173-173.
ISBN 978-80-8208-015-8.

Hegyi, Z., Rebros, M.: Tools for improvement of enzymatic stability and activity in
Escherichia coli. In: Book of abstracts, RPP10 A comparative view on host physiology, 24-
27 april 2019, Crete, Greece; S 125

Krasnan, V., Rebros, M.: Upscale of high-cell density production of recombinant proteins by
E. coli In: Book of abstracts, RPP10 A comparative view on host physiology, 24-27 april
2019, Crete, Greece; S 121

MarkoSova, K., Kfen, V., Rosenberg, M., Rebro§, M.: Upscale of Pichia pastoris
fermentation. In: Book of abstracts, RPP10 A comparative view on host physiology, 24-27
april 2019, Crete, Greece; S 120

Formular ZK, strana 1/3



Kav€iakova, K., Gyuranova, D., Rebro§, M.: Rekombinantné enzymy s potencialnym
priemyselnym vyuZzitim. In Chémia a technoldgie pre Zivot [elektronicky zdroj]: 22.
celoslovenska Studentska vedecka konferencia s medzinarodnou u€astou. Bratislava, 25.
11. 2020. 1. vyd. Bratislava: Slovenska chemicka kniznica, 2020, S. 129-130. ISBN 978-80-
8208-042-4.

Blahova, M., Ondrejkova, E. (Pokorna), Hronska, H.: Katalyticka aktivita vybranych
hexézaminidaz. In Chémia a technoldgie pre Zivot [elektronicky zdroj]: 22. celoslovenska
Studentskéa vedecka konferencia s medzinarodnou u€astou. Bratislava, 25. 11. 2020. 1. vyd.
Bratislava: Slovenska chemicka kniznica, 2020, S. 125-126. ISBN 978-80-8208-042-4.

Uplatnenie vysledkov projektu

Na zaklade vysledkov projektu mozno vyrabat' cely rad chromogénnych a fluorogénnych
substratov enzymov zo skupiny glykozidaz. Chromogénne a fluorogénne substraty sa
vyuzivaju uspesne v klinickej diagnostike na detekciu aktivity Specifickych enzymov
sluziacich na zistovanie pritomnosti a diferenciaciu baktérii. Jednym z najviac
preStudovanych a vyuzZivanych postupov v tejto oblasti je stanovenie a-amylazy v moci,
ktoré savyuziva na diagnostiku ochorenia pankreasu. DalSou skupinou st enzymy, ktoré sa
daju stanovit pomocou chromogénnych €ifluorogénnych substratov galaktozidazy, €o je
uzito€né napr. pri rychlej detekcii koliformnych baktérii a na odliSenie streptokokov a
enterokokov. Vyroba uvedenych latok sa bude realizovat’ prostrednictvom spoluprace s
firmou SynthCluster, s.r.o.

Druhou skupinou latok, ktoré je mozné pripravovat na zaklade vysledkov projektu, su tzv.
zelené arémy, ktoré sa uplatfiuju v priemysle prirodnych arom. Produkty tohto priemyslu
smeruju majoritne do potravinarskeho, ale aj kozmetického priemyslu. Typickymi
predstavitelmi su trans-2-hexenal a trans-2-hexenol. Viyroba uvedenych latok sa bude
realizovat’ prostrednictvom spoluprace s firmou Axxence Slovakia s.r.o.

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

V priebehu rieSenia projektu boli vypracované biokatalyzatory a postupy pripravy celkovo 12
a-anomérov glykozidov, ktoré sluzia ako Specifické substraty na detekciu a stanovenie
aktivity hydrolaz. Podstatou navrhnutého vyrobného postupu je izolacia a-anomérov zo
zmesi glykozidov enzymovou hydrolyzou neziaducich anomérov s naslednymi izolaénymi
krokmi. Na zaklade ziskanych vysledkov boli vySpecifikované 4 zakladné produkty, ktoré
mézu ist’ priamo do vyroby:

* 4-nitrofenyl-2-acetamido-2-deoxy-a-D-galaktopyranozid

« 2-nitrofenyl-2-acetamido-2-deoxy-a-D-galaktopyranozid

* 2-chléro-4-nitrofenyl-a-D-galaktopyranozid

* 4-metylumbeliferyl-2-acetamido-2-deoxy-a-D-galaktopyranozid

Druhou oblastou, ktorou sa projekt zaoberal, bola priprava biokatalyzatorov na pripravu
prirodnych arém zo skupiny oxylipinov, konkrétne lipoxygenazy a hydroperoxidlyazy.
Selekcia génu na pripravu LOX bola uskuto€nena metdédou ,genome mining® a vybraty gén
pre LOX pochadzal z organizmu Pseudomonas aeruginosa. Gén bol pripraveny synteticky a
koddn-optimalizovany pre produkciu enzymu v Escherichia coli. Gén pre hydroperoxid lyazu
v tomto projekte pochadzal z rastliny Psidium guajava. Gén bol pripraveny synteticky a jeho
kodény boli optimalizované pre rekombinantnu produkciu v baktérii E. coli. Vysledkom
rieSenia bola navrhnuta a overena technolégia pripravy trans-2-hexenalu na
Stvrtprevadzkovych zariadeniach.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
During the project, biocatalysts and procedures for the preparation of 12 a-anomers of
glycosides were developed. The glycosides will serve as specific substrates for the
detection and determination of hydrolase activity. The essence of the proposed production
process is the isolation of a-anomers from a mixture of glycosides by enzymatic hydrolysis
of undesired anomers, followed by isolation steps. Based on the obtained results, 4 basic
products were specified, which can go directly to production:
* 4-nitrophenyl-2-acetamido-2-deoxy-a-D-galactopyranoside
* 2-nitrophenyl-2-acetamido-2-deoxy-a-D-galactopyranoside
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» 2-chloro-4-nitrophenyl-a-D-galactopyranoside

* 4-methylumbelliferyl-2-acetamido-2-deoxy-a-D-galactopyranoside .

The second area the project was focused on was the preparation of biocatalysts for the
production of natural aromas from the group of oxylipins, namely lipoxygenase and
hydroperoxid lyase. The selection of the gene for LOX preparation was performed by the
"genome mining" method and the selected gene for LOX came from the organism
Pseudomonas aeruginosa. The gene was prepared synthetically and codon-optimized for
enzyme production in Escherichia coli. The hydroperoxide lyase gene in this project was
derived from the plant Psidium guajava. The gene was prepared synthetically, and its
codons were optimized for recombinant production in E. coli. Based on the project results
technology for the preparation of trans-2-hexenal in was designed and validated at semi-
pilot scale.
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