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Uplatnenie vysledkov projektu

Vysledky rieSenia projektu priniesli nové poznatky o bakteriofagoch infikujicich kmene
Salmonella a Cronobacter. Zistili sme, Ze bakteriofagy so Sirokou hostitelskou Specificitou su
vhodné na pouzitie pri dekontaminacii a ochrane potravin. Aplikacia bakteriofagov v
potravinach je v su€asnosti perspektivna aj vzhfadom na rozSirujicu sa rezistenciu patogénov
na antibiotika. Na zaklade ziskanych bakteriofagovych sekvencii bude tiez mozné pri dalSom
Studiu izolovat fagové proteiny s antibakterialnou aktivitou (endolyziny, enzymy fagovych
chvostikov a skoré fagové proteiny), ktoré je mozné uplatnit v terapii a v potravinarstve.
Studium vlastnosti modelovych fagovych endolyzinov z fagov infikujticich Gram-pozitivnych
hostitelov prispelo k lepSiemu pochopeniu faktorov ovplyviujucich katalyticku a vazbovu
aktivitu endolyzinov a v buducnosti umozni pripravit enzymy so zvySenou antimikrobialnou
aktivitou proti cielovym organizmom. Vytvoreny matematicky model na predikciu rastu fagov a
ich hostitelov je vhodny pre tvorbu simulacii na vyhladanie vhodnych podmienok pre fagovu
terapiu a pre potravinarske aplikacie.

CHARAKTERISTIKA VYSLEDKOV

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

V ramci projektu sme izolovali a charakterizovali bakteriofagy vhodné na inaktivaciu baktérii v
potravinach. Vyuzitim postupov sekvenovania novej generacie sme stanovili celogenémovu
sekvenciu bakteriofaga Pet-SEL1 infikujuceho salmonely, Siestich fagov z ¢efadi Podoviridae a
Myoviridae infikujucich kmene rodu Cronobacter ako aj faga phiBP z priemyselného kmena
Paenibacillus polymyxa. Ziskané sekvencie sme anotovali pomocou bioinformatickych
pristupov, popisali sme predpokladanu funkciu fagovych génov a urcili sme gény zodpovedné
za hostitelsku Specificitu bakteriofagov. Na zéklade ziskanych vysledkov a overenim v
modelovych podmienkach rekonstituovanej mlieCnej vyzivy sme urcili, ze bakteriofagy so
Sirokou hostitelskou Specificitou (Dev-CS701, Pet-CM3-4, Dev-CT57 a Dev-CD23823) su
vhodné na eliminaciu kmenov Cronobacter v potravinach. V ramci projektu sme tiez vytvorili
matematicky model rastu fagov a ich bakterialnych hostitelov zahriiujuci parametre zavislosti
na zmene teploty a pH a umoznili jeho volné vyuzitie pomocou webovej aplikacie
(http://www.phisite.org/model). Dal$ou &astou projektu bolo $tadium fagovych lytickych
enzymov. Pomocou bioinformatického porovnania sekvencii sme spracovali prehlad
endolyzinov vyskytujucich sa u fagov infikujucich Gram-negativne a Gram-pozitivne baktérie.
Taktiez sme skumali vlastnosti troch endolyzinov z fagov phiBP, BFK20 a p1/6. Pripravili sme
rekombinantné endolyziny a ako aj ich samostatné katalytické a vazbové domény a urcili sme
enzymatické vlastnosti a hostitel'sku Specificitu tychto proteinov. Cielenou mutagenézou sme
stanovili aminokyseliny délezité pre aktivitu proteinov.

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

In this project we isolated and characterized bacteriophages suitable for inactivation of
bacteria in food. By next-gen sequencing approach we determined whole genome sequences
of salmonella bacteriophage Pet-SE1, six phages belonging to Podoviridae and Myoviridae
which are specific for Cronobacter strains and the phiBP phage from the industrial strain of
Paenibacillus polymyxa. DNA sequences were annotated by bioinformatics methods,
proposed functions of phage genes were determined and genes responsible for the host
specificity were identified. Based on obtained results we concluded that bacteriophages
possessing broad host specificity (Dev-CS701, Pet-CM3-4, Dev-CT57 and Dev-CD23823) are
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suitable to be used for elimination of Cronobacter in food and the results were verified in
model conditions of reconstituted milk formula. In the project we developed the mathematical
model for the growth of phages and their hosts including several growth parameters as
temperature and pH. Designed phage-host model is freely accessible for external users
through the web application (http://www.phisite.org/model). The study of the phage lytic
enzymes comprised another part of the project. We prepared the review of phage endolysins
infecting Gram-negative and Gram-positive bacteria by using bioinformatics sequence
comparisons. Properties of three endolysins from phages phiBP, BFK20 a u1/6 were
investigated in more detail. We prepared recombinant endolysins, isolated their catalytic and
binding domains and determined enzyme properties and the host specificity of these proteins.
By site-directed mutagenesis we determined aminoacids important for the activity.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.
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