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»  Kumulace a zdroj ARB & ARGs
« Transfer ARGs mezi ruznymi druhy bakterii
- Sifeni ARB & ARGs do Zivotniho prostfedi




@ Multirezistence

- Bakterie nesouci geny rezistence vuci nékolika typlim antibiotik

- NejCastéji identifikované bakterialni kmeny s multirezistentnimi

vlastnostmi
— E. coli, Klebsiella spp., Staphylococcus spp., Pseudomonas spp.

* Problematika Sifeni multirezistentnich bakterii nejdfive zaznamenana
ve zdravotnickych institucich

* Multirezistentni kmeny Ize nalézt i v odpadnich vodach

— Vazné dusledky nejen pro lidské zdravi, ale také dopad na diverzitu bézné vodni
mikrofléry . ) . . . . . -



@/ Cile vyzkumu

 lzolace ampicilin-rezistentnich bakterialnich kmenu

Aktivagni a dosazovaci nadrz COV, prehradni voda v blizkosti vytoku COV

« Porovnani poCtu nerezistentnich a ampicilin-rezistentnich bakterii
— Stanoveni CFU/mL

- Charakterizace ampicilin-rezistentnich bakterialnich kmenu
— Stanoveni MIC a MBC

« Zhodnoceni multirezistence u ampicilin-rezistentnich izolatu
— Detekce ARGs pomoci PCR
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— Mechanickeé a biologickeé cisteni
— Komunalni a zemeéedelské odpadni vody
— PE: 1 980 obyvatel
» Odbérova mista
— Aktivaéni a dosazovaci nadrz COV,

prehradni voda
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Dosazeneé vysledky
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Stanoveni MIC a MBC
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© Detekce ARGSs v rezistentnich
ot izolatech

bla-TEM-RX
94°C 2min, 40x(94°C 15s,60°C 30s, 72°C 45s), 72°C 10min
bla-TEM-FX
NDM-Rm
94°C 2min, 40x(94°C 15s,53°C 30s, 72°C 45s), 72°C 10min
NDM-Fm
mecA-LP
95°C 5min, 35x(94°C 15s,48°C 60s, 72°C 80s), 72°C 4min
mecA-UP
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94°C 2min, 40x(94°C 15s,60°C 30s, 72°C 45s), 72°C 10min
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() Zhodnoceni multirezistence a identifikace
i rezistentnich izolatli pomoci sekvenéni analyzy

Al + + Aeromonas sp.
A2 + + + Aeromonas sp.
A3 + + Aeromonas sp.
A4 + + Aeromonas sp.
A5 + + Aeromonas sp.
D1 + + Aeromonas sp.
D2 + Aeromonas sp.
D3 + + + Aeromonas sp.
D4 + Aeromonas sp.
D5 + + Aeromonas sp.
P1 + + Aeromonas sp.
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- ZvySené mnozstvi ampicilin-rezistentnich bakterii ve vSech vzorcich
vody

— Statisticky vyznamny rozdil v po€tu ampicilin-rezistentnich a nerezistentnich bakterii
byl zaznamenan v prehradni vodé, v aktivaCni a dosazovaci nadrzi bylo mnozstvi
rezistentnich a nerezistentnich bakterii obdobné

*  Vysoké hodnoty MIC a MBC izolata rezistentnich na AMP

— 54.5% rezistentnich izolatd hodnoty MIC >20 mg/mL a 72.7% rezistentnich izolatu
hodnoty MBC >20 mg/mL

* 9izolatu z 11 obsahovalo dva a vice genu rezistence
— TFi geny blaTEM, blaNDM-1 a tetW byly detekovany u dvou kment sou€asné
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« Za Sifeni multirezistence ve vodnim prostfedi jsou zodpovedné
predevsim kmeny Aeromonas sp.

- QOdstrané&ni ARB b&hem ¢&isticiho procesu COV bylo nedostateéné
— Vyznamné z hlediska Sifeni multirezistentnich kmenut do Zivotniho prostfedi

- Vysledky studie ukazaly, Ze COV predstavuji vyznamny rezervoar
multirezistentnich kmenu a genu rezistence
— SiFeni multirezistence z tohoto zdroje vyzaduje proto zvy$enou pozornost



(o) Studie vznikla za podpory
i SGS grantu PiF OU

- Vliv antibiotik na antibiotickou rezistenci a tvorbu biofilmu v ruznych fazich
Cisténi odpadnich vod, analyza proteind souvisejici se suchovzdornosti
rostlin a genu ucastnicich se syntézy opioidid u maku setého (Papaver
somniferum) a kvadruplext (ID: SGS11/PfF/2021)

- Sledovani S§ifeni antibioticky rezistentnich bakterii a genu v odpadnich
vodach a recipientu, studium nekanonickych forem nukleovych kyselin,
zkoumani molekularnich zmén u Papaver somniferum vystaveného
stresovym podminkam (ID: SGS10/PrF/2022)



@ Reference

AMARASIRI M., SANO D., SUZUKI S. (2020): Understanding human health risks caused by antibiotic resistant bacteria (ARB) and anti-biotic resistance genes (ARG) in
water environments: current knowledge and questions to be answered. Crit. Rev. Environ. Sci. Technol. 50, 2016-2059.

COLOMER-LLUCH M., JOFRE J., MUNIESA M. (2011): Antibiotic resistance genes in the bacteriophage DNA fraction of environmental samples. PLoS One 6, e17549.
HONDA R., TACHI C., YASUDA K., HIRATA T., NOGUCHI M., HARA-YAMAMURA H., YAMAMOTO-IKEMOTO R., WATANABE T. (2020): Estimated discharge of
antibiotic-resistant bacteria from combined sewer overflows of urban sewage system. npj Clean Water 3, 15.

composition in a river influenced by a wastewater treatment plant. PLoS One 8, e78906FEMS Microbiol Ecol 36, 139-151.

MARTI E., JOFRE J., BALCAZAR J.L. (2013): Prevalence of antibiotic resistance genes and bacterial community composition in a river influenced by a wastewater
treatment plant. PLoS One 8, e78906.

MBANGA J., AMOAKO D.G., ABIA A.L.K., ALLAM M., ISMAIL A., ESSACK S.Y. (2021): Genomic Insights of Multidrug-Resistant Escherichia coli From Wastewater
Sources and Their Association With Clinical Pathogens in South Africa. Front. Vet. Sci. 8, 636715.

MICHAEL I., RIZZO L., MCARDELL C. S., MANAIA C. M., MERLIN C., SCHWARTZ T., DAGOT C., FATTA-KASSINOS D. (2013): Urban wastewater treatment plants as
hotspots for the release of antibiotics in the environment: a review. Water Res. 47, 957-995.

POIREL L., WALSH T.R., CUVILLIER V., NORDMANN P. (2011): Multiplex PCR for detection of acquired carbapenemase genes. Diagn. Microbiol. Infect. Dis. 70, 119-
123.

RIZZO L., MANAIA C., MERLIN C., SCHWARTZ T., DAGOT C., PLOY M. C,, et al. (2013): Urban wastewater treatment plants as hotspots for antibiotic resistant bacteria
and genes spread into the environment: a review. Sci. Total Environ. 447, 345-360.

RODRIGUEZ E.A., GARZON L.M., GOMEZ 1.D., JIMENEZ J.N. (2020): Multidrug resistance and diversity of resistance profiles in carba-penem-resistant Gram-negative
bacilli throughout a wastewater treatment plant in Colombia. J. Glob. Antimicrob. Resist. 22, 358-366.

STACH J. E. M., BATHE S., CLAPP J. P., BURNS R. G. (2001): PCR-SSCP comparison of 16S rDNA sequence diversity in soil DNA obtained using different isolation
and purification methods. resistance genes and bacterial community



PRIRODOVEDECKA FAKULTA

@ OSTRAVSKA UNIVERZITA

Katedra biologie a ekologie

Tereza Stachurova

Dé kUjI Zd PhD. student
oJoy{elgglels Chittussiho 10
710 00 Ostrava

tel: 732 676 234
e-mail: stachurova.tereza@seznam.cz



