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V ¢om vidite uplatnenie
vysledkov projektu:

Projekt sa pohyboval 100% v zakladnom vyskume (Bioorganicka chémia,
Bioinzinierstvo a priem. Biotechnolégia, Molekularna biolégia). Bol zamerany na
spoloéensky prinos, na rozSirenie VT duchovného bohatstva — medzinarodne
orientovana miera rieSenia.

Zakladné uplatnenie projektu vidime v priprave ,,pody“ pre Aplikovany vyskum.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Hlavhym cielom projektu bol vyvoj ekonomicky relevantnej stratégie zameranej na syntézu biologicky
aktivhych oligosaccharidov, glykopeptidov, glykoproteinov a glykoplastov s vyuzitim najmodernejSich
poznatkov z oblasti molekularnej biolégie, syntetickej chémie, a biochémie.

Efektivna regeneracia enzymovych kofaktorov a enzymova imobilizacia su dva faktory, ktoré boli v minulosti
najvaésim problémom pre industrializaciu viacerych sfubnych glyko-chemo-enzymatickych procesov, preto
sme sa sustredili na rieSenie tychto aspektov. Objavili sme novu polyfosfat kinazu, PPK3, ktora efektivne
prenasa makroergické fosfatove vazby z rozpustnych polyfosfatov na nukleoziddifosfaty. Polyfosfat (P,) méze
byt priemyselne [lahko ziskany hasenim roztaveného fosforeénanu sodného. Oc¢akavame, ze takto
konzervovana energia vo forme P, bude méct’ byt efektivhe pouzitd nielen pre glyko- ale aj pre proteo- a
nukleosyntézu.

Vznik neaktivhych proteinovych agregatov, znamych ako inkluzne telieska (IBs), je beznym pozorovanim
v priebehu produkcie rekombinantnych proteinov prokaryotickymi hostovskymi bunkami. Vyvinuli sme
metédu kontrolovanej in vivo precipitacie, v ktorej cielovy protein je pripojeny s N-koncom ku celulézoviazucej
doméne z Clostridium cellulovorans (CBDclos). Exprimovanie v Escherichia coli prebieha za podmienok, v
ktorych sa indukuje selektivha precipitacia chimérneho proteinu cez CBDclos-agregaény modul. V poéte viac
ako desiatich enzymov sme uspesne stiahli takmer celi vnutrobunkovu aktivitu do IBs. Touto metédou sme
tiez navrhli fyziologicky agregovat’ lektinové funkéné domény a vyuzit’ IBs ako nastroj na “¢itanie” glykokédu.
Na jednej strane mame k dispozicii technolégiu pre syntézu nukleotidcukrov (CMP-NeuAc, UDP-Glc/Gal, GDP-
Man/Glc) a na strane druhej mame skrining stratégiu (lektin-IBs) pre riadenu evoluciu glykozyltransferaz.
Nakoniec je mozné zdéraznit’, Ze sme vyvinuli ekonomicky relevantnu stratégiu pre ,,scale up“ glykosyntéz a
tiez treba vyzdvihnat’ vyznam vyskumu programovatelnej glykosyntézy na urovni in vitro systémov.

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

The project was about development of economically feasible strategy aimed at the synthesis of biological active
oligosaccharides, glyco-peptides/proteins and glycoplastics by integration of recent development in the fields
of molecular biology, synthetic chemistry and biochemistry.

Effective cofactor regeneration and enzyme immobilization are two factors that have been great hurdles in the
industrialization of many promising glyco-chemo-enzymatic processes; therefore we mainly focused on them.
We discovered novel polyphosphate kinase - PPK3 which effectively transfer macroergic phosphate bonds from
soluble polyphosphates to nucleoside diphosphates. The polyphosphate (P,) can be industrially obtained easily
by quenching of molten sodium phosphate. We expect that bio-energy conserved in P, will be possible
effectively used by PPK3 not only for glyco- but also for proteo- and nucleic acid-synthesis.

Inactive protein aggregates, widely known as inclusion bodies (IBs), are a common observation during
recombinant protein production in prokaryotic hosts. We have developed a novel method of controlled
precipitation in vivo, in which a target protein is N-terminally fused to the cellulose-binding domain of
Clostridium cellulovorans (CBDclos). Expression in Escherichia coli is performed under conditions that induce
selective pull-down of the folded chimeric protein via intermolecular self-aggregation of CBDclos. Using this
method, we successfully IB-targeted almost all intracellular activity in the case over ten enzymes. We proposed
new applications of this method - physiological aggregation of lectin functional domains into IBs and use it as
glycocode “reading” tool.

On one side, we have technology for biosynthesis of sugar-nucleotides (CMP-NeuAc, UDP-Glc/Gal, GDP-
Man/Glc), on other side we have screen strategy (lectin-IBs) for directed evolution of glycosyltransferases.
Finally, we can say that we developed feasible strategy for the scale up of glycosynthesis and we can highlight
research for programmable glycosynthesis by engineering of in vitro systems.
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