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Uplatnenie vysledkov projektu

Glukorafanin (GR) zohrava vyznamnu ulohu v prevencii vzniku a progresie civilizaCnych
ochoreni. Na slovenskom trhu sa GR ponuka vo forme preparatov vytvorenych zo susenej
brokolice, v ktorych obsah GR je €asto nizky. Samotny GR je neaktivny a vyzaduje
enzymovu aktivaciu. Nasou predstavou bolo vytvorit' dvojzlozkovy preparat zlozeny z GR a
stabilizovanej myrozinazy, ktora by sluzila na konverziu GR na aktivhu formu, sulforafan. Z
tohoto dévodu rieSenie projektu viedlo k vypracovaniu originalnych postupov pripravy
myrozinazy a GR vo vysokej Cistote, v laboratérnom resp. v poloprevadzkovom meradle.
Nakolko zaujem o tieto latky v poslednej dekade prudko vzrastol, da sa oCakavat vyuzitie
tychto postupov v réznych oblastiach zivota. V potravinarskom priemysle pri priprave
nutri¢nych doplnkov na baze GR, alebo pri priprave rastlinnych a funkénych potravin
obohatenych o GR. V polnohospodarstve pri ekologickej ochrane uzitkovych rastlin pred
Skodcami. Siroka substratova Specifickost myrozinazy je kliéova v organickej syntéze na
pripravu cielenych tioglykozidov a v potravinarstve pri vyrobe arém.

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

V ramci projektu sme vypracovali dva postupy pripravy myrozinazy. Pri klasickom postupe
izolacie enzymu sme vyuzili kombinaciu izoelektrickej precipitacie so siranom aménnym a
afinitnej chromatografie s kovalentne viazanym sulforafanom ako ligandom. Touto metddou
sa nam podarilo pripravit elektroforeticky Cisty enzym z napu€anych semien Lepidium
sativum. PrisluSnost enzymu s rodinou beta-glukozidaz sme potvrdili MS/MS analyzou a
meranim aktivity s prirodzenymi a syntetickymi substratmi. Merania ukazali, Ze enzym
preferencne Stiepi tioglykozidovu vazbu a jeho aktivita je zavisla na pritomnosti L-askorbatu.
V druhom postupe sme myrozinazu (TGG1) z Arabidopsis thaliana pripravili heterolégnou
expresiou v kvasinke Pichia pastoris. Tento postup, v porovnani s klasickou cestou izolacie,
zasadnym spdsobom ufahéil pripravu enzymu a poskytol radovo vy$sSie vytazky. NavySe,
charakterizacia enzymovych vlastnosti ukazala, Ze rekombinantny enzym ma lepSiu stabilitu
a vysSiu Specificku aktivitu. Enzym sme uspesne imobilizovali do polyvinyl alkoholového
gélu, ¢im sme stabilitu enzymu eSte zvysili a umoznili jeho viacnasobné vyuzitie bez straty
aktivity. Dalej sme vypracovali postup na izolaciu glukorafaninu (GR) z Cardaria draba.
Produkt, s dosiahnutou Cistotou viac ako 96%, sme pouzili na testovanie ucinkov jeho
aktivnej formy, sulforafanu (SFN), vytvorenej v podmienkach in situ katalytickou aktivaciou s
myrozinazou. Ukazalo sa, Ze aktivha forma GR inhibovala metabolicku aktivitu mySich
leukemickych buniek L1210/S a rovnako aj rast viacerych bakterialnych a kvasinkovych
druhov. Subezne s tymito pokusmi, sme na bunkovej linii L1210 Studovali molekulové
mechanizmy cytotoxicity SFN a alyl izotiokyanatu.

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

As part of this project, two procedures for the myrosinase preparation were developed. At
the classic/standard isolation procedure, the combination of isoelectric precipitation with
ammonium sulfate and sulforaphane (SFN) based affinity chromatography were employed
to purify the enzyme. By this method, the preparation of Lepidium sativum myrosinase with
electrophoretic purity was obtained. The affiliation of the enzyme with the B-glucosidase
family was confirmed by MS/MS analysis and by enzyme activity measurements with natural
and synthetic substrates. Measurements showed that the enzyme preferentially cleaves the
thioglycoside bond and its activity is dependent on the presence of L-ascorbate. In the
second procedure, the myrosinase (TGG1) from Arabidopsis thaliana was prepared by the
heterologous expression in the yeast Pichia pastoris. This procedure, in comparison with the
classical one, significantly simplified the enzyme preparation and allowed to obtain higher
yields. In addition, characterization of the enzyme properties showed that the recombinant
enzyme has better stability and higher specific activity. Imnmobilization of the enzymein a
polyvinyl alcohol gel lead to increased stability of the enzyme and allowed its multiple use
without any loss of enzyme activity. Moreover, a procedure for the isolation of glucoraphanin
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(GR) from Cardaria draba was developed. The product, with a purity of more than 96%, was
used to test the effects of its active form, sulforaphane (SFN), formed under in situ
conditions by catalytic activation with myrosinase. The active form of GR has been shown to
inhibit the viability of L1210 mouse leukemic cells and, as well as, the growth of several
bacterial and yeast species. In parallel with these experiments, the molecular mechanisms
of the cytotoxic effects of SFN and allyl isothiocyanate on the L1210 cell lines was studied.
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