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Uplatnenie vysledkov projektu

Vysledkom rieSenia projektu je subor bakteriofagov s definovanymi viastnostami, ktoré bude
mozné pouzit na terapiu vaginalnych a mo€ovych infekcii vyvolanych uropatogénnymi
kmenmi E. coli. Zostaveny fagovy koktail obsahujuci fagy s najlepsSimi lytickymi viastnostami
ma dobru ucinnost na inhibiciu rastu kmenov E. coli v tekutej kulture a bude mozné ho
pouzit pre lieCbu infekcii vyvolanych kmermirezistentnymi na antibioticku lieCbu a pri
opakovanych infekciach. Endolyzyny, enzymy degradujuce bunkoveé steny, predstavuju
jednu z moznosti ako nahradit bezné antibiotika. V ramcirieSenia projektu sme pripravili tri
rekombinantné endolyziny z temperovanych bakteriofagov zo Streptococcus agalactiae,
ktoré lyzuju Siroké spektrum kmeriov tohto druhu. Rekombinantné endolyziny zo S.
agalactiae maju perspektivu vyuzitia v terapii urogenitalnych infekcii spésobenych tymto
patogénom ako aj v profylaktickej dekolonizacii tehotnych Zien pri prevencii ochoreni
novorodencov. Produkcia a moznosti vyuzitia endolyzinu EN534 su sucastou patentovej
prihlasky PP 50075-2020.

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

Hlavnym ciefom rieSenia projektu bola priprava koktailu bakteriofagov, ktoré su Specifické
pre najCastejSie bakterialne patogény zapri€ifujuce urogenitalne infekcie. V ramci projektu
sme charakterizovali 19 fagov pre kmene E. coli, ktoré su najcastejSimi pévodcami
mocovych infekcii. Fagy sme na zaklade genémovej sekvencie zaradili do 6smych
taxonomickych skupin. Zistili sme, Ze najSirSi okruh hostitefov mali fagy z ¢eladi
Tevenvirinae a Autographiviridae. Zaroven blizko pribuzné fagy sa nanviac lisili v géne pre
fagovy adhezin a z tohto dévodu mali odliSnu hostitelsku Specificitu. Z fagov s najlepSimi
lytickymi vlastnostami sme zostavili fagovy koktail a overili sme dobru uc€innost’ koktailu pri
inhibicii kmeriov E. coli v tekutej kulture, v simulovanom moci a v biofiime. Fagové koktaily
sme enkapsulovali do alginatovych kapsul a zistilisme, Ze obalené fagy su odolné voci
kyslému pH Zaludka, ale u€inne inhibuju rast bakteridlnej kultury v simulovanej intestinalnej
tekutine. V ramcirieSenia projektu sme tiez Studovali profagy pritomné v genbmoch
Streptococcus agalacitiae, patogénu, ktory spdsobuje zavazné novorodenecké infekcie.
Zistili sme, ze vacsina kmenov obsahovala 1-3 profagy a priblizne v polovici kmeriov bolo
mozné fagy indukovat mitomycinom C. Fagové endolyziny maju schopnost’ lyzovat
bakterialne bunky na konci lytického cyklu, tieto enzymy sa sa vyznacuju vysokou aktivitou a
Sirokou substratovou Specificitou. V ramci rieSenia projektu sme pripravili konStrukty,
nadprodukovali a izolovali rekombinantné endolyziny EN534-C, EN533-N a EN572-5-C z
troch kmeriov S. agalactiae. Testovali sme podmienky pre optimalnu lyticku aktivitu a
hostitelské spektrum endolyzinov vzhladom na pritomnost’ baktérii vo vaginalnom prostredi.
Ziskané endolyziny preukazali sfubnu antibakterialnu aktivitu voCi ciefovym baktériam.

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

The main goal of the project was to prepare phage cocktails that are specific to common
bacterial pathogens causing urogenital infections. We characterized 19 phages specific for
E. coli strains, the most common agents causing UTIl. Based on the genomic sequences, we
classified the phages into eight taxonomic groups. We found that phages from the
Tevenvirinae and Autographiviridae families possessed the broadest hostrange. We
observed that closely related phages mostly differed in the phage adhesin gene and hence
they had different host specificities. We prepared a phage cocktail consisting of phages with
the best lytic properties and verified the good performance of the cocktail in E. coli inhibition
in liquid culture, simulated urine and in biofilm. We encapsulated the phage cocktails into
alginate capsules and found that the coated phages were resistant to the stomach acidic pH
and efficiently inhibited the bacterial growth in the simulated intestinal fluid. We also studied
prophages present in Streptococcus agalactiae genomes, a pathogen that causes serious
neonatal infections. We found that strains contained 1-3 prophages and it was possible to
induce phages with mitomycin C in about half of the strains. Phage endolysins are able to
lyse bacterial cells at the end of the Iytic cycle, these enzymes are characterized by high
activity and broad substrate specificity. In the project, we prepared expression plasmids,
overproduced and isolated recombinant endolysins EN534-C, EN533-N and EN572-5-C
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from three S. agalactiae strains. We tested conditions for optimal endolysin lytic activity and
the host spectrum in a collection of vaginal bacterial strains. The prepared endolysins
showed promising antibacterial activity against the target bacteria.
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