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Uplatnenie vysledkov projektu

Originalne vysledky projektu nasli uplatnenie v podobe publikovanych novych poznatkov z
hladiska vyvoja imobilizovanych biokatalyzatorov na baze najnov3ej generacie
rekombinantnych buniek s koexprimovanou sériou redoxnych enzymov pre zvysenie
produktivity chemickych Specialit. Dosiahnuté poznatky je tiez mozné vyuZit jednak v
dalsom vyskume biokatalyzatorov flexibilnou vofbou druhu poZadovaného produktu a
biokatalyzatora ako aj na vyvoj ekologicky prijatefnych technolégii produkcie chemickych
Specialit. Vyvinuté unikatne techniky zobrazovania a charakterizacie materialovych a
fyziologickych vlastnosti imobilizovanych biokatalyzatorv mézu byt adaptované na dalSi
vyskum a to aj v pribuznych oblastiach. Vyuzitie metdd bioreaktorového inzZinierstva
prinieslo originalne vysledky s vyznamnym dopadom z hladiska zefektivnenia produktivity
celobunkovych kaskadovych biokatalyzatorov. Projekt prispel k vytvoreniu siete
spolupracujucich pracovisk s kompetenciami opraviujucimi ich dal8ie zapojenie do
projektovych vyziev v ramci vyskumu imobilizovanych biokatalyzatorov.

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

Stanovené ciele boli spinené v ramci ¢asovych etap. Je mozné konstatovat, ze celkovy ciel
projektu - vyvoj originalnych imobilizovanych biokatalyzatorov na baze najnovsej generacie
rekombinantnych buniek s koexprimovanou sériou redoxnych enzymov pre zvySenie
produktivity modelovych chiralnych stavebnych blokov, vyvoj unikatnych charakterizacnych
technik a metdd bioreaktorového inZinierstva a biosenzorov sa podarilo splnit. V prvej etape
boli pripravené funkéné PEC Castice s dostatoénou operacnou a mechanickou stabilitou. V
spolupraci s timom UPT AV CR v Brne bola originalne zobrazena morfolégie povrchu PEC
Castic s imobilizovanymi bunkami E. coli technikou ESEM. V druhej etape boli adaptované
bunky s enzymovymi kaskadami v spolupraci s partnermi z VUT vo Viedni. Zaroven boli
vyvijané nové biosenzory. Prvy krat sa uspesSne otestovala operacna stabilita
imobilizovanych buniek E. coli s enzymovou kaskadou LK-ADH, XenB a CHMO v
polyelektrolytovych €asticiach. VyuZitim vykonného laboratérneho enkapsulatora bolo
mozné kontrolovane pripravit uniformné PEC Castice. V spolupraci s MLC sa v tejto etape
dosiahli unikatne merania zmien fyzioldgie imobilizovanych buniek. V poslednej etape
spolupracovnici z FChPT STU pomocou simulacii objasnili zvySenie operacnej stability
imobilizovaného biokatalyzatora a optimalizovali podmienky vsadzkovej kultivacie. Zistil sa
inhibi¢ny vplyv substratu, bola preukézana limitacia rychlosti biotransformacie kyslikom, bol
matematicky opisany vplyv substratu na priebeh reakcie, porovnana efektivita reakcie
pouZzitim imobilizovanych a volnych buniek a bol sledovany prestup kyslika simulacnymi
vypoctami v prostredi COMSOL. Materialoveé, mechanické a fyzikalne charakteristiky
imobilizatov boli zistené v spolupraci s UPo SAV. Je mozné konstatovat prekrogenie
oCakavanych vystupov projektu.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)
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The set goals were met within the time stages. It can be stated that the overall goal of the
project - development of original immobilized biocatalysts based on the latest generation of
recombinant cells with co-expressed series of redox enzymes to increase productivity of
model chiral building blocks, development of unique characterization techniques and
bioreactor engineering methods and biosensors was met. In the first stage, functional PEC
particles with sufficient operational and mechanical stability were prepared. In cooperation
with the team of UPT AV CR in Brno, the surface morphology of PEC particles with
immobilized E. coli cells by ESEM technique was originally displayed. In the second stage,
cells with enzyme cascades were adapted in cooperation with partners from VUT Vienna. At
the same time, new biosensors were developed. For the first time, the operational stability of
immobilized E. coli cells with the LK-ADH, XenB and CHMO enzyme cascade in
polyelectrolyte particles was successfully tested. Using a high-performance encapsulator it
was possible to prepare uniform PEC particles in a controlled manner. In cooperation with
MLC, unique measurements of changes in the physiology of immobilized cells were
achieved at this stage. In the last stage, the collaborators from FChPT STU explained the
increase in operational stability of the immobilized biocatalyst using simulations and
optimized the conditions of batch cultivation. The inhibitory effect of the substrate was
determined, the limitation of the rate of oxygen biotransformation was demonstrated, the
influence of the substrate on the course of the reaction was mathematically described, the
efficiency of the reaction using immobilized and free cells was compared and oxygen
transfer was monitored by simulation calculations in COMSOL. Material, mechanical and
physical characteristics of immobilized preparatives were found in cooperation with UPo
SAV. ltis possible to state that the expected project outputs have been exceeded.
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