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projektu

(uvedte i publikacie prijaté
do tlace):

Spanikova S., Polakova M., Joniak D., Hirsch J., Biely P. (2007) Synthetic esters
recognized by glucuronoyl esterase from Schizophyllum commune.
Arch. Microbiol. 188, 185-189.

Uvadzajte maximalne pat
najvyznamnejsich

Li X.-L., Spanikova S., deVries R.P., Biely P. (2007) Identification of genes encoding
microbial glucuronoyl esterases. FEBS Lett., 581, 4029-4035.

publikacii.

Duranova M., Spanikova S., Wésten H. A. B., Biely P., de Vries R. P. (2009)
Two glucuronoyl esterases of Phanerochaete chrysosporium.
Arch. Microbiol. 191, 133-140

Duranova M., Hirsch J., Kolenova K., Biely P. (2009)
Fungal glucuronoyl esterases and substrate uronic acid recognition.
Biosci. Biotechnol. Biochem. v tlagi.

V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu maju charakter zédkladného vyskumu a prispievaju k dalSiemu pokroku
v oblasti biokonverzie rastlinnej hmoty. Otvaraju novu kapitolu mikrobialnych enzymov,
ktoré nazyvame sacharidové esterazy, ktoré sa spolu s glykozid hydrolazami podielaju na
degradacii rastlinnej hmoty. Vysledky viedli k zaloZeniu novej rodiny tychto enzymov,
ktoré €akaju na svoje uplatnenie v biotechnolégiach. O enzymy objavené a Studované

v projekte prejavili zaujem viaceré firmy, ktoré sa zaoberaju vyrobou enzymov

a biokonverziou rastlinnej hmoty, napr. Novozymes v Dansku, Mascoma v USA, a tiez
laboratéria USDA v Peorii, IL a v Albany, California.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Jednou z kovalentnych vazieb, spajajucich lignin s hemicelul6zou v bunkovych stenach rastlin, je esterova
vazba medzi ligninovymi alkoholmi a karboxylovou skupinou urénovej kyseliny glukurénoxylanov. V tomto
projekte sme prvykrat zaznamenali existenciu sacharidovej esterazy, ktora by mohla takéto vazby
hydrolyzovat. V celulolytickom systéme huby Schizophyllum commune sme nasli esterazu, ktora
hydrolyzuje metyl estery kyseliny D-glukurénovej a 4-O-metyl-D-glukurénovej. Substratova Specifita tohto
enzymu, ktory sme nazvali glukuronoylesteraza (GE) sa liSila od substratovej Specificity doteraz popisanych
sacharidovych esteraz, ako su acetylxylanesteraza, feruloylesteraza a pektinmetylesteraza. GE atakovala
vyluéne estery kyseliny 4-O-metyl-D-glukurénovej, ktoré neboli atakované inymi druhmi esteraz. Parcialna
aminokyselinova sekvencia GE S. commune sa vyuzila na vyhladavanie homoldgnych sekvencii

v dostupnych fungalnch genédmoch. Homolégne gény sa nasli v celom rade genémov a vo vSetkych
pripadoch sa jednalo o gény, ktoré koduju bielkoviny s neznamou funkciou. U viacerych mikroorganizmov
obsahujucich v gendme takyto gén sa produkcia enzymu potvrdila po€as rastu na celuléze. Gény dvoch
fungalnych kmenov, Trichoderma reesei a Phanerochaete chrysosporium sa izolovali, exprimovali vo
vhodnych hostitefoch, a u odpovedajucich génovych produktov sa potvrdila aktivita GE. Ziskané vysledky
viedli k zaveru, Ze v ramci rieSenia tohto projektu sme skutone objavili novu rodinu sacharidovych esteraz
s unikatnymi katalytickymi vlastnostami a mozno i s vynimocnym biotechnologickym potencialom. Tento
objav GE-az viedol k zavedeniu novej rodiny sacharidovych esteraz ¢islo 15 (CAZy). Objasnenie
fyziologickej funkcie a biotechnologického potencialu tychto enzymov si vyzaduje eSte dalSie systematické
Stadium.

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

One type of the covalent linkages connecting lignin and hemicellulose in plant cell walls is
represented by ester linkages between lignin alcohols and carboxyl group of uronic acids of
glucuronoxylans. In this project we have presented the first evidence for existence of a
carbohydrate esterase (CE) that might hydrolyze such linkages. The cellulolytic system of the wood-
rotting fungus Schizophyllum commune contains an esterase that hydrolyzes methyl and alkylaryl
esters of 4-O-methyl-D-glucuronic acid or D-glucuronic acid. Substrate specificity of the purified
enzyme, called glucuronoyl esterase (GE), was distinct from that of other known CEs, such as
acetylxylan esterase, feruloyl esterase and pectin methylesterase. The GE attacked exclusively the
esters of 4-O-methyl-D-glucuronic acid, and the esters of 4-O-methyl-D-glucuronic acid were not
hydrolysed by other CEs. Partial amino acid sequence of ScGE was used for the search of
homologous sequences in known fungal genomes. The genes of putative GE were found in 7
genomes and in all cases they corresponded to genes of unknown function. In several fungi
containing the GE gene, the presence of the enzyme was confirmed in cellulose-containing growth
media using synthetic glucuronoyl esterase substrates. The genes of two fungi, Trichoderma reesei
and Phanerochaete chrysosporium, were isolated, expressed and the corresponding gene products
were shown to exhibit the expected enzyme activity. All these results speak for the fact that we
have discovered a new family of CEs with unique catalytic properties and important biotechnological
potential. Glucuronoyl esterases are grouped in CE family 15 (CAZy). Elucidation of their
physiological role and biotechnological potential needs further investigations.
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