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Uplatnenie vysledkov projektu

Dané vysledky prispeli k rozSireniu poznatkov v oblasti vyskumu faktorov a mechanizmov
kontrolujucich a ovplyvriujucich tvorbu biofilmov a vyvoj rezistencie u patogénnych
mikroorganizmov. V buducnosti méZzu napoméct k vyvoju ucinnejSich pristupov resp.
pripravkov voci biofilmovym infekciam, ktoré najdu uplatnenie vo veterinarnej a humannej
medicine.

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

Ciele projektu boli splnené tym, ze boli ziskané nové poznatky v oblasti vyskumu
antibiofilmovych latok, ktoré pdsobia synergicky pri inhibicii faktorov zuc¢astnujucich sa na
vzniku a vyvoji biofilmu u patogénnych mikroorganizmov. Boli izolované a charakterizované
bioaktivne produkty baktérii (biosurfaktant lipopeptidového typu BS 3/22 a exopolysacharid
glukanového typu EPS SL16) a sekundarne metabolity rastlin (bioflavonoidy pomiferin a
quercetin) s antiadhezivnou, antibiofilmovou a disperznou aktivitou voci biofilmu S. aureus.
Genotypicka analyza preukazala signifikantné znizenie relativnej expresie génov icaA, icaD
zapojenych do syntézy PIA, srtA kédujuceho enzym sortazu A, fnbA, fnbB kdédujucich
fibronektin viazuce proteiny a agrA zapojeného do intercelularnej signalizacie v QS
systéme. BS 3/22 a bioflavonoidy pdsobili synergicky pri inhibicii relativnej expresie
génov icaA fnbA, agrA a srtA ¢o bolo fenotypicky preukazané signifikantne zosilnenym
antibiofilmovym efekt testovanych kombinacii v porovnani s jednotlivymi latkami. Vysledky
testovania antifungalneho ucinku rastlinnych extraktov a silic poukazali na vysSiu efektivitu
silic, ich vzajomnych kombinacii, ale tiez v kombinacii s antimykotikami (vo¢i ktorym
kvasinky vykazovali rezistenciu) so synergickym resp. aditivnym efektom na inhibiciu
kvasinkového biofilmu. Bolo preukazané zapojenie génu MpPLB1 do tvorby biofilmu u M.
pachydermatis. Skimanie vyvoja antifungalnej rezistencie ukazalo, ze sekvencia génu pre
lanosterol 14a-demetylazu (CaERG11, Malapachy 4010) ju pravdepodobne neovplyvnuije.
Naopak, zvySena expresia Malapachy 4010 a tiez efluxnej pumpy Malapachy 2888 méze
prispievat k zniZzeniu uc€innosti azolovych lieciv.

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

The objectives of the project were met by gaining new knowledge in the field of research on
antibiofilm substances, which act synergistically in the inhibition of factors involved in the
biofilm formation and development in pathogenic microorganisms. Bacterial bioactive
products (lipopeptide type biosurfactant BS 3/22 and glucan type exopolysaccharide EPS
SL16) and plant secondary metabolites (bioflavonoids pomiferin and quercetin) with
antiadhesive, antibiofilm and dispersal activity against S. aureus biofilm were isolated and
characterized. The genotypic analysis determined a significant lowering of the relative
expression of the icaA, icaD genes involved in PIA syntheses, srtA encoding enzyme
sortase A, fnbA, fnbB encoding fibronectin-binding proteins, and agrA involved in
intercellular signaling in the QS system. BS 3/22 and bioflavonoids acted synergistically in
the inhibition of the relative expression of the icaA fnbA, agrA and srtA genes, which was
phenotypically determined by the significantly enhanced antibiofilm effect of the tested
combinations in comparison with individual substances. The results of the antifungal effect
testing of plant extracts and essential oils showed higher effectiveness of essential oils, their
mutual combinations, but also in combination with antifungals (to which yeasts were
resistant) with synergistic or additive effect on yeast biofilm inhibition. The involvement of
the MpPLB1 gene in biofilm formation of M. pachydermatis was determined. Research of
the antifungal resistance development showed that the gene sequence for the lanosterol
14a-demethylase (CaERG11, Malapachy_4010) is unlikely to affect it. Conversely, the
increased expression of Malapachy 4010, as well as the efflux pump Malapachy 2888, may
contribute to the reduced efficacy of azole drugs.
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