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V ¢om vidite uplatnenie
vysledkov projektu:

Uplatnenie vysledkov projektu je garantované komplexnym pristupom pouzitym pre
rieSenie atraktivnej a vyznamnej problematiky v oblasti biotechnolégie vdaka funkénému
prepojeniu expertiz domacich pracovisk a zahrani¢ného partnera.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Cielom tohto projektu bolo rozvinut biotechnologicki ¢ast predchadzajuceho projektu APVT €. 20-016002 vyvojom
biokatalytického procesu zaloZzeného na Baeyer-Villigerovej biooxidacii, katalyzovanej rekombinantnymi, celobunkovymi
Baeyer-Villigerovymi monooxygenazami (BVMO) v imobilizovanej forme pre produkciu chiralnych prekurzorov
bioaktivnych latok — tzv. ,biotechnologicky BVMO proces®. RieSenie projektu prispelo k rozvoju a prepojeniu expertiz
vytvoreného konzorcia slovenskych pracovisk v oblasti biotechnolégie, polymérnej chémie, biochemického inZinierstva
a modernych analytickych a zobrazovacich technik. Vyznamnym vysledkom rieSenia projektu bolo zapojenie expertizy
rakuskeho partnera, lidra v oblasti Baeyer-Villigerovych biooxidacii, ktory prejavil zaujem o dalSiu spolupracu. Tym sa
vytvorili podmienky pre zavedenie a dalSi vyskum na Slovensku novej oblasti Baeyer-Villigerovych biooxidacii. V ramci
naplnenia hlavného ciela projektu sa zaviedli kultivaéné podmienky pre rekombinantné bunky s BVMO poskytnuté
rakuskym partnerom, vyvinula sa enkapsulagna technika na pripravu novych imobilizovanych buniek ako BVMO
biokatalyzatorov a bol navrhnuty ,biotechnologicky BVMO proces“ v laboratérnom meradle. Enkapsulaciou
celobunkovych BVMO v polyelektrolytovych kapsuliach na baze alginatu sodného, sulfatu celulézy a poly(metylén-ko-
guanidinu) bola dosiahnutd vyznamna operacna a skladovacia stabilizacia BVMO. Pokrok bol dosiahnuty aj pri
charakterizacii a optimalizacii kapsul pre BVMO biotechnolégiu, inovativnom vyuZiti technik ¢asovo rozliSenej detekcie
autofluorescencie flavinov pre BVMO a vyvoji matematického modelu Baeyer-Villigerovej biooxidacie. Medzi dalSie
vyznamné vysledky patri zvySenie aktivity enzymu glukéza oxidazy vplyvom ko-enkapsulovanych nosicov kyslika
a konstrukcia a optimalizacia ampérometrického biosenzora na off-line monitorovanie biooxidacie D-sorbitolu.
Celkovym vystupom rieSenia projektu bolo 12 pévodnych karentovanych publikacii, 2 kapitoly v monografiach a 23
citacii v databaze Web of Science. Vyskum a vyvoj v oblasti Baeyer-Villigerovych biooxidacii zavedeny rieSenim tohto
projektu bude pokradovat v ramci uz pripravovanych ale aj buducich projektov a spoluprac.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The project aim was to develop the biotechnological part of the previous STAA project no. 20-016002 via development of
"biotechnological BVMO process". The process was based on Baeyer-Villiger biooxidation catalysed by recombinant,
whole-cell Baeyer-Villiger monooxygenases (BVMOs) in immobilized form for production of chiral precursors of bioactive
compounds. The work on project resulted in development and link between expertises within created Slovak consortium
in the fields of biotechnology, polymer chemistry, biochemical engineering and modern analytical and imaging
techniques. Integration of Austrian partner, as the leader in the field of Baeyer-Villiger biooxidations, into this project and
his interest at future cooperation was significant outcome of this project. Thus, the conditions for initiation and further
research in the field of Baeyer-Villiger biooxidations in Slovakia were established by this project. The main project aim
was fulfiled by introduction of cultivation conditions for recombinant whole-cell BVMOs provided by Austrian partner,
development of encapsulation technique for preparation of novel immobilized cells as BVMOs biocatalysts and proposal
of "biotechnological BVMO process" in laboratory scale. Significant operational and storage stabilization of BVMOs was
achieved via encapsulation of BVMOs in polyelectrolyte complex capsules based on sodium alginate, cellulose sulfate
and poly(methylene-co-guanidine). Important progress was achieved during characterization and optimization of
capsules for BVMO biotechnology, inovative utilisation of flavin autofluorescence detection technique for BVMOs and
development of a mathematical model of Baeyer-Villiger biooxidation. Another significant results include increase of
glucose oxidase activity via coencapsulated oxygen carriers and construction and optimization of amperometric
biosensor for off-line monitoring of D-sorbitol biooxidation. The work on project resulted in publication of 12 original CC
papers, 2 chapters in monographies and 23 citations found in the database Web of Science. Research and development
in the field of Baeyer-Villiger biooxidations, introduced by this project, will continue in the frame of already prepared and
future projects and cooperations.

Podpisom zaverecnej karty riesitel vyjadruje svoj suhlas so zverejnenim udajov v nej uvedenych.

Podpis zodp. rieSitela: ........cccccevecceeiniiennnns Datum: 27.11.2009........cc.cccceeeees

Podpis Statutarneho zastupcu: .......cccceeeeeciiiiiieinnnns Peciatka:



