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Charakteristika vysledkoy
|Evidenéné ¢islo: APVV-0586-07 |

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:

Nase vysledky potvrdzuja, Ze bakteriolyziny a bakteriociny su relativne Casto produkované viacerymi druhmi
baktérii a su aktivne vo¢i mnohym baktériam podiel'ajucim sa na vzniku mastitid hovddzieho dobytka.
Vicsina nami identifikovanych aktivnych latok vSak nepatri do rodiny peptidoglykanovych hydrolaz ale
k bakteriocinom — vacSinou II. typu, ¢o su malé tepelne stabilné proteiny.

V ramci projektu sa ziskalo celkovo 6 fagov aktivnych vo¢i druhu Enterococcus faecalis, 3 z nich sa
podrobnejSie charakterizovali, u dvoch sa klonovali Iyticke moduly kédujice endolyziny. Komparativna
genomicka analyza vSak ukézala, ze minimalne Cast’ tychto fagov je uz znama vo forme profagov v gendme
kompletne sekvenovanych druhov E. faecalis.

V zhode s vysledkami etapy ¢. 2 sme dokazali, ze gendmy Gram-pozitivnych baktérii su bohatym zdrojom
peptidoglykanovych hydroladz. Vacsina identifikovanych génov je profagového povodu. Fylogenetické analyzy
ukazali, Ze tieto hydrolazy maju typicki doménovu Struktaru

NajzaujimavejSie vysledky sa ziskali pri charakterizacii enterolyzinu A. Vizbova aktivita C-terminalnej
domény (CWT) k bunkovym povrchom sa testovala pomocou fuzie CWT s GFP (green fluorescent protein)
ako reportérovym proteinom. Potvrdila sa schopnost” C-terminalnej domény viazat’ sa k bunkovym povrchom
senzitivnych kmenov, pricom sme pozorovali jednozna¢ni korelaciu medzi vizbou GFP-CWT a senzitivitou
voci enterolyzinu A ateda rezistencia vo¢i EnlA stvisi s nepritomnostou receptora v bunkovej stene
cielovych mikoorganizmov. Podarilo sa objasnit’ povahu receptora rozozndvaného CWT doménou EnlA
ktorym je lipoteichoova kyselina

Vsetky Studované proteiny vykazuji biologickt aktivitu vo¢i vybranym povodcom mastitid v podmienkach in
vitro. V pilothom experimente sme overili a potvrdili moznost’” pouzitia rekombinantného enterolyzinu aj
Vv redlnych podmienkach produkéného chovu.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

Bacteriolysins and bacteriocins are frequently produced by bacteria, some of them showing activity against
bacteria causing mastitis in dairy cow. Tha majority of antibacterial activities detected in Gram-positive cocci
belongs to Il. type bacteriocin groups (small thermostabile peptides and proteins) and not to the peptidoglycan
hydrolases.

In our experiments 6 phages with lytic activity against Enterococcus faecalis were obtained, 3 of them
characterized at molecular level. Lytic modules of two bacteriophages were identified encoding lysins and
holins. Comparative genomic analyses showed that majority of phages obtained are alredy known free living
variants of prophages in genomes of completely sequenced E. faecalis strains.

In agreement with results obtained in phase 2 we showed that genomes of Gram-positive bacteria are
promising source of peptidoglycan hydrolases and the majority of endolysins genes identified are of prophage
origin. Phylogenetic analyses showed modular structure of hydrolases.

The most valuable results were obtained during characterization of enterolysin A. Binding activity of C-
terminal domain (CWB) to cell surfaces was analyzed using CWB-GFP (green fluorescent protein) fusion
protein. Binding activity was confirmed and perfect correlation was observed between sensitivity to
enterolysin A bacteriolytic activity and binding ability of CWB-GFP fusion protein indicating that lack of
surface receptor is a main mechanism of enterolysin A resistance. The enterolysin A receptor was identified as
a lipoteichooic acid.

All studied proteins were confirmed to possess biological activity against selected mastitis bacteria. In a pilot
experiment we confirmed the applicability of recombinant enterolysin A in reduction of mastitis causing
bacteria in real farm conditions.
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