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Uplatnenie vysledkov projektu

Publikované vysledky rieSenia projektu - zdokonalené rychle metédy detekcie patogénov v

potravinach

Priama nekultivacna detekcia Listeria monocytogenes v syroch zaloZzena na extrakcii

celkovej DNA a vysoko $pecifickej real-time PCR, vnutrolaboratérne validovana metdda
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adaptovatelna aj na iné bakterialne patogény a potravinové matrice

Priama nekultivaéna detekcia Listeria monocytogenes v syroch zaloZzena na imunoseparacii
a real-time PCR, vnutrolaboratorne validovana metdda adaptovatelna aj na iné bakterialne
patogény a potravinové matrice

Studia vplyvu réznych metéd extrakcie DNA zo syrovej matrice na vysledky analyzy
mikrobidomu sekvenovanim amplikénu 16S rRNA pouzitim Miseq a NextSeq platformy

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

Extrakcia DNA je rozhodujucim krokom pre Uspech naslednej analyzy zaloZenej na
amplifikacii pre nekultivatnu mikrobialnu detekciu. Na extrakciu DNA sa pouZili dva
laboratorne extrakéné postupy a pat suprav. Extrakéné postupy sa hodnoatili kvantitativnou
PCR extrahovanej bakterialnej DNA zo vzoriek syrov umelo kontaminovanych L.
monocytogenes. VSetky extrakéné postupy viedli k amplifikovatelnej bakterialnej DNA, aj
ked s rbznymi detekEnymi limitmi L. monocytogenes. Supravy PowerFood a DNeasy
Mericon dosiahli najlepSie vysledky s detek&nymi limitmi 210-470 KTJ/g. Hodnotil sa aj
potencial imunomagnetickej separacie (IMS) na kultivatne nezavisli PCR detekciu nizkeho
poctu L. monocytogenes v syroch. Na umelo kontaminované syry sa aplikovala IMS a
naslednou jednoduchou lyzou a Specificka real-time PCR. Ziskali sa vysledky s detekénym
limitom 160-200 KTJ/g bez negativneho vplyvu relativne vysSieho obsahu prirodne;j
mikroflory v syroch. Vysledky preukazali, ze vyvinuté a optimalizované postupy maju
potencial priamej detekcie nizkeho poctu L. monocytogenes v syroch v priebehu niekolkych
hodin, pricom su adaptovatelné a aplikovatelné pre iné bakterialne patogény a potravinové
matrice. Vplyv réznych metdd extrakcie DNA na vysledky analyz bakterialnych
spoloCenstiev v syre sa hodnotil na zaklade sekvenovania 1465 bp amplikénu 16S rRNA.
Zistilo sa, ze Sest postupov extrakcie DNA poskytlo bakterialnu DNA vhodnu pre 16S rRNA
sekvenacnu analyzu, ale jednotlivé extrakéné postupy viedli k variabilnym vysledkom.
Najma mechanicky podporena lyza pouzitim gulé¢ok v suprave PowerFood viedla k
vysSiemu relativnemu podielu G+ baktérii v profiloch, pravdepodobne pre ucinnejSie
rozruSenie bunkovej steny.

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

DNA extraction is a crucial step for the success of amplification-based downstream analysis
for a microbial culture-independent detection. Two open-formula extraction procedures and
five kits were used to extract DNA prior to detection of L. monocytogenes in cheese. The
extraction procedures were evaluated in gPCR analyses of extracted bacterial DNA from
artificially contaminated samples. All seven extraction procedures provided intact and
amplifiable bacterial DNA, although with different detection limits. PowerFood and DNeasy
Mericon kits performed the best with detection limits of 210-470 CFU/g. A potential of
immunomagnetic separation for culture-independent determination of L. monocytogenes low
numbers in cheese was evaluated. IMS followed by simple lysis and specific real-time PCR
was applied on artificially contaminated cheese. Results were obtained in five hours with
detection limit of 160-200 CFU/g with no negative effect due to relatively higher content of
natural microflora. The evaluated procedures proved to be the fast methods for L.
monocytogenes low numbers detection in cheese in hours. Both methods should be
adapted and used for other bacterial pathogens and food matrices. The impact of different
DNA extraction methods was evaluated on the results of bacterial communities analyses in
cheese based on sequencing of 1465 bp 16S rRNA amplicon. Six DNA extraction
procedures were found to be able to provide bacterial DNA suitable for 16S rRNA
sequencing, but individual extraction procedures led to variable results. In particular, lysis
supported with bead-beating in PowerFood kit led to a higher proportion of G+ bacteria in
relative abundance profiles, probably because of the more efficient cell wall disruption

Formular ZK, strana 2/2



