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Uplatnenie vysledkov projektu

Candida utilis je povaZzovana zarealneho konkurenta pre momentalne dostupné platformy
na expresiu rekombinantnych proteinov. Prave pre jej konkurenéné vyhody bola tato
kvasinka vybrana ako predmet rieSenia tohto projektu. Vysledny expresny systém na baze
C. utilis by priniesol mnoho vyhod, ktoré by sa uplatnili pri expresii rekombinantych
proteinov, hlavne farmaceutického charakteru, ¢i uz na terapeutické alebo diagnostické
ucely. Vysledky tohto projektu je mozné uplatnit’ hlavne pri dalSom $Studiu a vyvoji
expresného systému na baze C. utilis. Ziskany vysledok v ramcitohto projektu o mnozstve
chromozémovych sad bude mozné uplatnit’ pri uréovani poctu képii inzertovanej expresnej
kazety pri tvorbe produkéného kmera metddou kvantitativnej PCR. Nové vysledky ziskané v
ramci tohto projektu o regulacii transkripcie génov zucasthujucich sa metabolizmu maltézu
sa uplatnia v smerovani dalSieho vyskumu pri hfadani senzorovej molekuly pre maltézu.
Viytvorené konStrukt pre integraciu ludskej enterokinazy do Golgiho aparatu sa uplatnia pri
kon$trukcii mutovanych kmenov, ktoré by mali zabudovanu ludsku enterokinazu do
membrany Golgiho aparatu smerom do jeho lumenu. Takéto kmene by mohli byt schopné in
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vivo procesovat sekre¢né signaly nezavisle od prirodzenej masinérie, ktoré by mali
zaradené rozpoznavacie miesto pre enterokinazu za sekre¢ny signal. Plazmidy s
mutovanou formou maltazy, kde sa cielene integrovalo miesto pre enterokinazu sa uplatnia
pri selekcii a validacii kmeriov s integrovanou enterokinazou v Golgiho aparate.
Enterokinazova aktivita v Golgiho aparate by mala eliminovat maltazovu aktivitu, a
prostrednictvom tejto eleminacie by malo byt mozné kvalifikovat’” u€innost procesovania.

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

V ramcirieSenie projektu sa podarilo ziskat’ viacero velmi zaujimavych vysledkov. V ramci
projektu sa podarilo vyrieSit' problém nejednotnosti publikovanych vysledkov ohladne ploidie
C. utilis. Prostrednictvom viacerych nezavislych metdd bolo preukazané, Ze kvasinka je
tetrapoidna. Dal$ia &ast skiimania bola zamerana na $tudium regulécie expresie génov
metabolizmu maltézy za u€elom vyuzitia transkripného regulatora z génu maltazy. V ramci
skumania sa ukazalo, Ze stimula¢nou molekulou pre spustenie transkripcie z tohto
promatora je samotny aktivator bez potreby koaktivacie maltézou. Potvrdila sa ale
pritomnost vazbovych miest pre Mig represor, prostrednictvom cielenej mutagenézy. V
ramci Studie regulacie expresie operénu pre metabolizmus maltézy sa zistilo, Ze model C.
utilis je v tomto smere odliSny od modelu S. cerevisiae. V dosledku zisteni sa zac¢ala praca
na konstrukcii plazmidov, pomocou ktorych sa bude zistovat priamy vplyv maltézy na
expresiu z promotora kontrolujuceho transkriciu génu pre aktivator. Vytvorili sa plazmidy,
kde je promotor z génu pre aktivator situovany pred gén rezistencie na zeocin. Takéto
plazmidy budu sluzit na selekciu nahodnych aj cielenych mutantov. Na aktivatorovom
promatore boli identifikované 3 vazbové miesta pre Mig represor, ktoré bude nutné metédou
riadenej mutagenézy eliminovat’ a potvrdit’ ich vplyv na transkripénu aktivitu tohto prométora
v pritomnosti aj absencii glukézy. V ramci projektu sa vytvorila aj séria plazmidov, ktoré
budu potrebné na zavedenie génu pre enterokinazu do chromozému C. utilis a jeho ucinnu
expresiu. Konstrukty su kreované tak, aby sa enterokinaza zabudovala do membrany
Golgiho aparatu smerom do lumenu a tak u€inne procesovala sekre¢né signaly, za ktorymi
je umiestnené rozpoznavacie miesto pre enterokinazu. Sfinalizovala sa aj konstrukcia
detekénych plazmidov pre potreby detekcie enterokinazovej aktivity in vivo. V jednom
pripade doSlo k riadenej mutagenéze maltazového génu tak, Ze do vnutra maltazy bolo
vnesené rozpoznavacie miesto pre enterokinazu, pri€om si maltdza zachovala aktivitu. Toto
bolo dokazané tak, Ze v kmeni neschopnom metabolizovat maltézu, sa tato schopnost
vratila transformaciou tohto kmeria takymto génom. Aktivitou enterokinazy by sa mala
eliminovat aktivita maltazy. Dal$i vytvoreny detek&ny plazmid bol vytvoreny tak, Ze za
sekrecny signal (a-MF) bolo umiestnené rozpoznavacie miesto pre enterokinazu a nakoniec
za toto miesto diva forma maltazy. V neposlednom rade cielom projektu bolo vyuzitie aj
nekonvenénych elektrochemickych pristupov pre vyhodnotenie expresného systému.
Podarilo sa nam uspesne uplatnit’ 3D tla€ pri cielenej konStrukcii nadobky, vyuzit
miniaturizované sietotlacené elekrody a Hg kvapku pre sledovanie interakcii protein-protein
a protein-DNA a formovanie a stabilitu samoorganizovanych vrstiev pri hodnoteni
uspesnosti konstrukcie expresného systemu.

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

Several very interesting results were obtained as part of the project solution. As part of the
project, it was possible to solve the problem of the inconsistency of the published results
regarding the ploidy of C. utilis. Yeast has been shown to be tetrapoid by several
independent methods. Another part of the investigation was focused on the study of the
regulation of the expression of maltose metabolism genes in order to use the transcriptional
regulator from the maltase gene. As part of the investigation, it was shown that the activator
itself is the stimulatory molecule for starting transcription from this promoter without the need
for maltose co-activation. However, the presence of binding sites for the Mig repressor was
confirmed through targeted mutagenesis. As part of the study of the regulation of the
expression of the operon for maltose metabolism, it was found that the C. utilis model is
different from the S. cerevisiae model in this respect. As a result of the findings, work began
on the construction of plasmids, with the help of which the direct effect of maltose on the
expression from the promoter controlling the transcription of the gene for the activator will be

Formular ZK, strana 3/4



determined. Plasmids were created where the promoter from the activator gene is located
upstream of the zeocin resistance gene. Such plasmids will serve for the selection of both
random and targeted mutants. 3 binding sites for the Mig repressor were identified on the
activator promoter, which will have to be eliminated by the method of controlled
mutagenesis and their influence on the transcriptional activity of this promoter in the
presence and absence of glucose confirmed. The project also created a series of plasmids
that will be needed to introduce the enterokinase gene into the C. utilis chromosome and its
effective expression. The constructs are created so that the enterokinase is built into the
membrane of the Golgi apparatus towards the lumen and thus effectively processes
secretory signals, behind which the recognition site for enterokinase is located. The
construction of detection plasmids for the needs of detection of enterokinase activity in vivo
was also finalized. In one case, a site-directed mutagenesis of the maltase gene was carried
out by introducing a recognition site for enterokinase into the maltase, while the maltase
retained its activity. This was demonstrated by the fact that in a strain unable to metabolize
maltose, this ability was restored by transforming this strain with such a gene. Enterokinase
activity should eliminate maltase activity. Another created detection plasmid was created by
placing the recognition site for enterokinase behind the secretion signal (a-MF) and finally
the wild-type maltase after this site. Last but not least, the goal of the project was the use of
unconventional electrochemical approaches for evaluation of the expression system. We
managed to successfully apply 3D printing in targeted construction cell, use miniaturized
screen-printed electrodes and a Hg drop electrode for monitoring protein-protein and
protein-DNA interactions and formation and stability of SAM in evaluating the success of the
construction of the expression system.
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