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Uplatnenie vysledkov projektu

Projekt bol zaloZzeny na tzv. in silico (bioinformatickom) pristupe k vyskumu amylolytickych
enzymov, ktoré predstavuju viac ako 30 réznych enzymovych Specificit. Hlavnym
reprezentantom bola alfa-amylaza; enzym katalyzujuci hydrolyzu alfa-1,4-glukozidovych
vazieb v Skrobe a pribuznych alfa-glukanoch. Vysledky tychto stadii mézu byt priamo vyuzité
v experimentalnych pristupoch zameranych na objasnenie vztahov medzi Strukturou

a funkciou amylolytickych enzymov. Identifikované unikatne sekvencéné ¢&rty jednotlivych
Specificit umoZiuju napr. prisudit enzymovu Specificitu pre hypotetické proteiny pred ich
detailnou biochemickou charakterizaciou a vo vSeobecnosti ich mozno vyuzit v cielenom
proteinovom dizajne tychto priemyselne délezitych enzymov.

CHARAKTERISTIKA VYSLEDKOV

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

Vysledky projektu su prispevkom k celkovému poznaniu biologickych procesov spojenych s
metabolizmom Skrobu a glykogénu v zivych systémoch. V sulade s cielmi projektu je na
zaklade ziskanych vysledkov mozné vhodne nasmerovat’ buducu experimentalnu pracu v
oblasti vyskumu amylaz a im pribuznych enzymov, t.j. naznacit' relevantné smery pre
experimentalny vyskum, napr. v oblasti proteinového dizajnu tychto priemyselne délezitych
enzymov s cielom skratenia Casu pre dosiahnutie vysledkov. Konkrétne bola uskutoénena
detailna bioinformaticka (in silico) analyza tychto enzymov a proteinov, ktoré su klasifikované
do klanu GH-H (rodiny GH13, GH70 a GH77) a rodin GH57 a GH119, ako aj ich Skrob-
viazucich domén (najma rodiny CBM20, CBM25, CBM26, CBM41 a CBM48). V ramci hlavnej
alfa-amylazovej rodiny GH13 boli preskumané vztahy medzi jednotlivymi podrodinami
obsahujucimi alfa-amylazovu Specificitu, o mozno povazovat za globalny prispevok

k poznaniu evolucie tejto rodiny. S ohfadom na rodinu GH57 vysledky predstavuju
identifikaciu sekvenéno-strukturnych &ft unikatnych pre jednotlivé enzymové Specificity tychto
amylolytickych enzymov, ktoré mézu byt priamo vyuZité pre ich proteinovy dizajn. V rodine
GH119 bol na zaklade odhalenia jej pribuznosti s rodinou GH57 ur€eny dovtedy neznamy
model terciarnej Struktury katalytickej domény spolu s potencialnymi katalytickymi zvySkami.
V oblasti vyskumu Skrob-viaZucich domén amylaz sa vysledky tykaju hlavne blizkej evolu¢nej
pribuznosti rodin (i) CBM20 a CBM48 a (ii) CBM25 a CBM26, ako aj mozného rozdelenia
motivov v rodine CBM41 do dvoch rodin. Ciele projektu planované pri jeho predkladani preto
povazujeme za splnené.

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

The results of the project represent a contribution to the overall knowledge of the processes
of starch and glycogen metabolism in living systems. In accordance with the project goals,
based on the achieved results it is possible to orient appropriately future experimental work in
the field of amylases, i.e. to indicate relevant lines for experimental research, for example in
protein design of these industrially important enzymes in an effort to shorten the time
necessary for obtaining the results. Specifically, a detailed bioinformatics (in silico) analysis
was undertaken of these enzymes and proteins that have been classified into the clan GH-H
(families GH13, GH70 and GH77) and families GH57 and GH119, as well as their starch-
binding domains (primarily the families CBM20, CBM25, CBM26, CBM41 and CBM48). With
regard to the main alpha-amylase family GH13, relationships among the individual
subfamilies containing the alpha-amylase specificity were elucidated, representing a global
contribution to evolution of this family. Concerning the family GH57, sequence-structural
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features unique for the individual enzyme specificities of these amylolytic enzymes were
identified that can be directly utilized in their protein design. In the family GH119, based on
revealing its relatedness with the family GH57 a tertiary structure model of its catalytic domain
with potential catalytic machinery was predicted; the facts that previously were completely
unknown. In the field of starch-binding domains of amylases, close evolutionary relationships
were described for the families (i) CBM20 and CBM48, and (ii) CBM25 and CBM26; as well
as an eventual division of the motifs into two families was proposed within the family CBM41.
In our opinion, the project aims can thus be considered to be fulfilled.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Ing. Stefan Janecek, DrSc. RNDr. Jan Kormanec, DrSc.

V Bratislave 17.09.2013 V Bratislave 17.09.2013

" podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemeu
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