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4. Disruption of maltase gene as a key for explanation ploidy in yeast Candida utilis Veronika
LiSkova, Krahulec Jan, Borikova Hana, Lichvarikova Aneta, Safranek Martin, Turfia Jan, Drug
Discovery and Therapy World Congress (DDTWC) 2016 and Global Biotechnology Congress
2016.
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épanielsko, 22.—24. 4. 2015, Organizator: Universitat Autonoma de Barcelona.

Uplatnenie vysledkov projektu

Vypracovanie originalneho protokolu pre kultivaciu P. pastoris a protokolu pre purifikaciu
enterokinazy, ktory je aj podstatou podanej patentovej prihlasky méze mat zasadny dopad na
dostupnost rekombinantnych lie€iv. Je vdeobecne zname, Ze naklady na vyrobu
rekombinantnych lie€iv nie su malé a €astokrat naklady na vyrobu proteazy, ktora odstranuje
fuzny partner z expresie daleko prevySuju naklady na vyrobu samotného cielového
rekombinantného lieciva. Znizenim nakladov na produkciu enterokinazy aplikaciou
predmetného protokolu, by mohlo dést aj k zniZenie nakladov na rekombinantné lie€iva,
nasledne zniZenie ich ceny na trhu a zvyseniu dostupnosti lieCiva pre kone¢ného uzivatela.
Nie menej vyznamna by mohla byt aj dostupnost uvedenej proteazy pre vedecku komunitu,
znednodusujuc tak dosaholvanie dasich zaujimavych vysledkov ako v zakladnom tak aj
aplikovanom vyskume.

CHARAKTERISTIKA VYSLEDKOV

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

Podarilo sa zoStandardizovat’ kultivaény protokol pre produkciu vysokych mnozZstiev
enterokinazy a protokol pre purifikacné procesy po kultivacii. Podarilo sa zoStandardizovat
protokoly pre stanovenie enzymovej aktivita ako aj jej kinetiky ako konvenénymi metdédami tak
aj prostrednictvom elektrochemickej impedacnej spektroskopie. Podarili so zhotovit' 5
expresnych vektorov, ktoré nesu 5 r6znych mutacii v aktivnych centrach enterokinazy.
Podarilo sa tymito vektormi transformovat’ P. pastoris a pomocou bani¢kovych pokusov
vyselektovat kmene produjuce najvacsie mnozstvo enterokinazy. Podarilo sa zistit, Ze na
mnoZstvo a aj kvalitu enterokinazy ma zésadny vplyv zdroj komponentov média (dodavatel).
Nepodarili sa zatial ocharakterizovat’ vplyv jednotlivych mutacii na vlastnosti enzymu.
Podarilo sa skonstruovat expresny vektor nesuci gén pre dal3iu proteazu ekarin z hadieho
jedu vretenice. Podarilo sa tymto vektorom transformovat’ bunky P. pastoris, ale nepodarilo sa
vyselektovat klon, ktory by produkoval detekovatelnu ekarinovu aktivitu. Podarili sa stanovit
ploidiu C. utilis (dalSi potencionalny hostitel pre produkciu proteaz) a skonstruovat expresné
vektory na produkciu enterokinazy a ekarinu v bunkach C. utilis. Podarilo sa vyvynut
metodiku ako pomocou elektrochemickej impedancnej spektroskopie charakterizovat
zakladné biochemické parametre exprimovaného enzymu enterokinaza aj v podmienkach,
kedy zlyhavaju tradi€né optické metddy (fuzny substrat Trx-DCD1). Pomocou
chronopotenciometrie vyuzitim katalytického vylu€¢ovania vodika na Hg pracovnej elektrode
sme dokazali rozliSit nativnu, nenativnhu a eventualne mutovanu formu enzymu.

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

Process for protocol standardization for high level production of the enterokinase, as well as
the protocol for downstream processes were developed. Similarly the protocols for enzyme
activity determination by convenient method and method using electrochemical impedance
spectroscopy were developed. Five expression vectors carrying genes with 5 different
mutations in active centres of enetrokinase were created. P. pastoris was transformed with
this vectors and most potent clones were selected by using small volume flask screening
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assay. It was observed that the source (supplier) of the medium components has extremely
high impact on quantity and quality of the expressed enzyme. It has not been yet
characterized the influence of the particular mutations on enzyme quality. Vector carrying the
gene for additional protease, ecarin form viper venom Echis carinatus, was successfully
constructed. Transformation of the P. pastoris cells was successful, but the selection of the
clone with detectable ecarin activity was not successful. Ploidy determination of C. utilis
(additional potential host for protease production) was determined and expression vectors
carrying the genes for enterokinase and ecarin for expression in C. utilis cells were
constructed.Novel method for the determination of basic kinetic parameters of enzyme
eneteropetidaze has been developed using electrochemical impedance spectroscopy. This
approach is usefull also in the cases where traditional optical methods failed (fusion substrate
Trx-DCD1). Using chronopotentiometric stripping analysis and catalytic hydrogen evolution
reaction at Hg working electrode native, denatured and mutated forms of enterokinaze can be
easily disriminated.
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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
RNDr. Jan Krahulec, PhD. prof. RNDr. Karol Micieta, PhD.

V Bratislave 25.1.2017 V Bratislave

" podpis zodpovedného riesitela podpis &tatutameho zastupcu prijemeu
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