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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Na rieSeni projektu sa nepodielalo zahrani¢né pracovisko.

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

Patentova prihlaska: Stuchlik, S., Levarski, Z., Kormanova, L., Turfia, J. Spdsob navySenia
permeability vonkajSich bunkovych Struktur u Vibria natriegens z pohladu extracelularneho
transportu rekombinantnych proteinov. PP 50063-2021, 06.12.2021, Urad priemyselného
vlastnictva SR. Na zaklade uvedenej patentovej prihlaSky bola pripravend medzinarodna
PCT prihlaska a podana bude do konca roku 2022.

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhrnujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. Chovanova, K., Kamlarova, A., Maresch, D., Harichova, J., Zamocky, M. (2019)
Expression of extracellular peroxidases and catalases in mesophilic and thermophilic
Chaetomia in response to environmental oxidative stress stimuli. Ecotoxicol. Environ. Saf.
181:481-490. (IF =4,527)

2. Kormanova, L., Rybecka, S., Levarski, Z., Struharnanska, E., Levarska, L., Blasko, J.,
Turfa, J., Stuchlik, S. Comparison of simple expression procedures in novel expression
host Vibrio natriegens and established Escherichia coli system. Journal of Biotechnology
321: 57-67, 2020 (IF = 3,307)

3. Chovanova, K., Bohmer, M., Poljovka, A., Budis, J., Harichova, J., Szemes, T., Zamocky,
M. (2020) Parallel Molecular Evolution of Catalases and Superoxide Dismutases - Focus on
Thermophilic Fungal Genomes. Antioxidants (Basel)9 (11): E1047, 2020 (IF = 6,313)

4. Varga, V., Stefuca, V., Mihalova, L., Levarski, Z., Struhariianska, E., Blasko, J., Kubinec,
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R., Farka$, P., Sitkey, V., Turfa, J., Rosenberg, M., Stuchlik, S. Recombinant enzymatic
redox systems for preparation of aroma compounds by biotransformation. Frontiers in
Microbiology, 12: 684640, 2021 (IF=5,64)

5. Vavrova, S., Struharnanska, E., Turfia, J., Stuchlik, S. The tellurium, a rare element with
influence on prokaryotic and eukaryotic biological systems. Int. J. Mol. Sci. 22 (11), 5924;
2021 (IF= 6,208)

6. Minich A., Sarkanova J., Levarski Z., Stuchlik, S. In silico enhancement of solubility of
recombinant alcohol dehydrogenase from Rhodococcus ruber. World Journal of
Microbiology and Biotechnology 38: 214, 2022 (IF= 4,253)

7. Minich A., Levarski Z., MikulaSova M., Straka, M., Liptakova, A.,, Stuchlik, S. Complex
analysis of vanillin and syringic acid as natural antimicrobial agents against Staphylococcus
epidermidis biofilms. Int. J. Mol. Sci. 23, art. No. 1816, 2022 (IF= 6,208)

8. Minich, A., Liskova, V., Kormanova, L., Krahulec, J., Sarkanova, J., Mikulagova, M.,
Levarski, Z., Stuchlik, S.. Role of RNAIll in resistance to antibiotics and antimicrobial agents
in Staphylococcus epidermidis biofilms. Int. J. Mol. Sci. 23: art No. 11094, 2022 (IF= 6,208)

Uplatnenie vysledkov projektu

Firma Axxence Slovakia, s.r.o. ako spolurieSitel projektu a su¢asne buduci odberatel
vysledkov projektu, ktorym je pripravena technoldgia pripravy vanilinu s vyuzitim
rekombinantnych enzymov, bude oslovena podla Zmluvy o buducej zmluve zo dna
30.11.2017.

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

Hlavnym ciefom projektu bol rozvoj procesov zaloZzenych na biokatalytickom pésobeni
peroxidaz pri priprave prirodnych arom s uzSim zameranim na oxidaciu a Stiepenie dvojitych
vazieb, za vzniku aldehydickej alebo karboxylovej skupiny (napr. priprava vanilinu z
eugenolu alebo izoeugenolu). Pri rieSeni projektu sme uskutoCnili nasledovné experimenty:
1. design rekombinantnych peroxidaz s enzymovou Specificitou pre oxidaciu dvojitej vazby,
pricom sme vybrali novy enzym, Mn2+ zavislu ligninperoxidazu DypB z baktérie
Rodococcus jostii. 2. stanovili sme optimalne podmienky produkcie DypB s vytazkom
0,5+0,1 g z 11 LB média, 3. stanovili sme optimalne podmienky purifikacie rekombinantne
produkovaného DypB, 4. ur€ili sme peroxidazovu aktivitu a stanovili pH optimum pre DypB,
5. stanovili sme optimalne podmienky pre biotransformaciu eugenolu/izoeugenolu na vanilin
charakterizované predovsetkym koncentraciou substratu, parc. tlakom kyslika,
koncentraciou enzymu a teplotou, 6. experimenty na UMB SAV ukazali, Ze popri kataldzach-
peroxidazach je do buducna na konverzie substratov na vanilin mozné pouZzit' aj iné hémoveé
peroxidazy z pribuznych rodin, 7. v Axxence Slovakia s.r.o. sa uskuto¢nil vyskum zamerany
na testovanie vhodnych nosi¢ov na imobilizaciu enzymov, kde sa ukézalo ako potencialne
vyhodné pouzitie nosi¢ov odvodenych z derivatov metakrylatu (Lifetech). Ziskanym
vysledkom rieSenia projektu je pripravena technologia produkcie vanilinu biotransformaciou
eugenolu/izoeugenolu priblizne so 45 % mierou konverzie pomocou DypB enzymu.
Sucasne sme pripravili postupy, ktoré umoznia vyvoj a realizaciu biotech. produkcie vanilinu
odberatelom vysledkov v Axxence Slovakia s.r.o.

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

The main goal of the project was the development of processes based on the biocatalytic
action of peroxidases in the preparation of natural aromas with a focus on the oxidation and
cleavage of double bonds, resulting in the formation of an aldehyde or carboxyl group (e.g.
preparation of vanillin from eugenol or isoeugenol). When solving the project, we carried out
the following experiments: 1. the design of recomb. peroxidases with enzyme specificity for
the oxidation of the double bond, while we selected a new enzyme, the Mn2+-dependent
lignin peroxidase DypB from the bacterium Rodococcus jostii. 2. we determined the optimal
conditions for the production of DypB with a yield of 0.5£0.1 g per 1L of LB medium, 3. we
determined the optimal conditions for the purification of recomb. produced DypB, 4. we
determined the peroxidase activity and determined the pH optimum for DypB, 5. we
determined optimal conditions for biotransformation of eugenol/isoeugenol to vanillin
characterized primarily by substrate concentration, parc. oxygen pressure, enzyme
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concentration and temperature, 6. experiments at IMB SAS showed that, in addition to
catalases-peroxidases, it is possible to use other heme peroxidases from related families in
the future for the conversion of substrates to vanillin, 7. in Axxence Slovakia s.r.o. research
was conducted to test suitable carriers for enzyme immobilization, where the use of resins
derived from methacrylate (Lifetech) was shown to be potentially advantageous.The
obtained result of the project is prepared technology for the production of vanillin by
eugenol/ isoeugenol biotransformation with conversion ratio cca 45 % with DypB enzyme.
We have also prepared procedures that will enable the implementation of biotech production
of vanillin by the customer of the results in Axxence Slovakia s.r.o.
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