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V ¢om vidite uplatnenie
vysledkov projektu:

Pri modelovani enzymov (vybudovany pocCitacovy server vratane licencii na softveér);

Pri vyvoji novych lie€iv na rakovinu (3 nasyntetizované latky s biologickou aktivitou voci a-
manozidazam na mikro az milimolarnej urovni, z toho jedna latka vykazujuca aj
selektivne viastnosti voci cielovej Golgi a-manozidaze Il; spracované ZINC a CSD
databazy; pripravené Strukturalne 3-D modely fudskych a-manozidach); Etablovanie in
vitro experimentalného modelu testovania analégov-inhibitorov manozidaz s réznou
Specificitou poskytuje moznost’ pokradovat’ v testovani novych produktov, ktoré mézu
najst uplatnenie v klinickej praxi.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Pocitaéové modelovanie: Bol vybudovany poditacovy server vratane licencii na chemicky softvér pre vedecké vypocty
zamerané na modelovanie enzymov a Strukturalny dizajn lie€iv. Prevadzka serveru bude pokracovat minimalne dalSie 3
roky. Boli spracované ZINC a CSD databazy zlu€enin pre programovy balik Schrodinger a su k dispozicii na dalsi dizajn
manozidazovych inhibitorov alebo inhibitorov inych glykozyl hydrolaz. Pripravené Strukturdlne 3-D modely ludskych o-
manozidach boli pouzité pri Strukturalnom dizajne selektivnych inhibitorov manozidaz pomocou dokovania

a farmakoférneho modelu. Tieto homolégne modely budu vyuzité vo vyskumnych Ulohach do doby kym nebudu

k dispozicii ich kryStalove Struktury. Vypodty tykajuce sa katalytického mechanizmu manozidaz a Strukturalnej
charakterizacie tranzitného stavu systému enzym-substrat su vo faze dokon€ovania. QSAR model pre dizajn
selektivnych inhibitorov fudskych a-manozidaz je tiez vo faze dokoncovania.

Syntéza: Z 26 nasyntetizovanych latok (derivaty mandézy a analégy swainsoninu) 3 vykazovali biologicku aktivitu vo&i o-
manozidazam na mikro az milimolarnej urovni (SAV-31, MP-163 a MP-150), pricom latka SAV-31 vykazolava aj
selektivitu voci cielovej Golgi a-manozidaze Il (12x vySSia ako pri lyzozomalnej mannozidaze). Tieto latky budu pouzité
v dalSich fazach dizajnu a pripravy novych selektivnych inhibitorov manozidaz. Syntézy pocitacovo navrhnuty analégov
manostatinu (MP-150-A1) a swainsoninu (SAV-31-A1) su zatial neukon&ené.

Molekularna biolégia: Vysledkom bioinformatickej analyzy genédmu modelového organizmu D. melanogaster bolo
originalne klonovanie a expresia dvoch katalyticky aktivnych manozidaz tzv. lyzozomalneho typu a jednej tzv. Golgi-ho
typu. Tieto rekombinantné manozidazy tvoria sucast in vitro experimentalneho modelu na testovanie ucinnosti

a selektivity komerénych a novosyntetizovanych analégov —inhibitorov. Optimalizacia heterolégnej expresie a
vypracovanie purifikaéného postupu pripravy vytvorili predpoklad ich dalSieho $tadia na molekularnej drovni a pri
rieSeni terciarnej Struktury.

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

Computer modeling: A computer server with licenses for chemical software has been built for scientific calculations
focused on enzyme modeling and structure-based drug design. The server will be in use at least 3 next years. The ZINC
and CSD databases were processed for the Schrodinger program package and they are ready for use for subsequent
design of mannosidase inhibitors or inhibitors of other glycosyl hydrolases. The prepared structural 3-D models of human
a-mannosidases were used for the structure-based design of selective inhibitors of mannosidases by means of docking
and pharmacophore model. These homology models will be used for the research tasks until their crystal structures are
not available. Calculations on catalytic mechanism of mannosidases and structural characterization of transition state of
the system enzyme-substrate are in progress. The QSAR model for the design of selective inhibitors of human o-
mannosidases is in finishing stage.

Synthesis: From 26 synthesized compounds (derivatives of mannose and analogs of swainsonine) 3 compounds
exhibited biological activity against a-mannosidases at the micro/mili molar level (SAV-31, MP-163 and MP-150), from
which the compound SAV-31 also exhibited a selectivity for the goal Golgi a-mannosidase Il. These compounds will be
used in next stages of the design and preparation of novel selective inhibitors of the mannosidases. The synthesis of the
proposed analogs of mannostatin (MP-150-A1) and swainsonine (SAV-31-A1) are not finished yet.

Molekularna biolégia: Bioinformatics analysis of D. melanogaster genome resulted into an original cloning and
expression of two catalytically active mannosidases of lysosomal- type and one mannosidase of Golgi- type. These
recombinant mannosidases constitute in vitro experimental model for testing of effectivity and selectivity of commercial
and new-synthesized analogs-inhibitors. Optimization of heterologous expression and protein purification procedure
assume their further characterization at molecular level, incl. 3-D structure solving.

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