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(Hydrological Open Air Laboratories) T ommee '%:1%:“-‘«»

» Kultivace (Escherichia coli, Klebsiella
pneumoniae, Enterococcus
faecalis/faecium, MRSA - meticilin-
rezistentni Staphylococcus aureus,
Salmonella spp., klostridia

FED-AMR

Sekvenace genomd
Prvkovd analyza

Analyza antimikrobiotik
Analyza herbicidu
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Fig.1. Potential pathways for ARG dissemination over environmental ecosystem barriers. Bold
letters/arrows: monitored compartments and pathways for ARG. ARBs: antimicrobial resistant
bacteria. Animal compartments: gold. Human compartments: red. Plant-associated compartments:
green. Genuine environmental compartments: blue.
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A. Cabal Rosel, K. Rathammer, F. Allerberger , M. Canica, M. Chambers, A.B. De Menezes, Z. Drahosova , M. Gbylik-Sikorska , S. Maurischat, C. Mazuet, M. Oleastro, S.
Persson, K. Rainer, C. Seyboldt, S.S. Mo, A. Telke, T. Tenson, M. Wégerbauer, W. Ruppitsch: FED-AMR: The role of free extracellular DNA in dissemination of

antimicrobial resistance over ecosystem boundaries along the food/feed chain, dostupné on-line https:/fed-amr.ages.at/fileadmin/Redakteure_FED-
AMR/Publications/Poster_ OHE]P_ASM_Prague; One Health EJP Annual Scientific Meeting — Prague, Czech Republic, kvéten 2020, pouze on-line.
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Konvenéni zemédélstvi (Cesko, Velkd Britdnie, Norsko) x HOAL (Estonsko, Rakousko, & & O
Portugalsko)

Sever x jih x vychod x zdpad Evropy

Plodiny: psenice, kukurice, repka

Hnojiva: kejda, hndj, anorganickd hnojiva

Clostridium difficile - modelovy organismus pro model stfevni transformace bakterii
(praseci/lidsky stfevni model)

Jedno vegetadni obdobf (CR jaro - léto - podzim - zima)

Volnd exDNA obohacuje environmentdini vzorky az o 55% (historickd DNA =
historickd biodiverzita)

Analyza exDNA ze vzorkl prostfedi umoznuje vhled do dynamiky a historie biomu
prostredi

Prirozené kompetentni mikrobi jsou schopni pfijimat volnou nebo vdzanou DNA z
prostredi, v némz se vyskytuji
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Kultivace: Escherichia coli, Klebsiella pneumoniae, Enterococcus faecalis/faecium, MR—SA—me%’reﬁn—

Fe%rsteﬂtmé%aﬁhﬁeeeeeus—aufeﬂséa#maﬁe#eﬁpp—klostrldla

|dentifikace izoldtl (MALDI, testy citlivosti, genome enrichment)

Sekvenace genomU/metagenomu - analyzy pribuznosti, analyzy gen( rezistence (AGES + ARESGenetics)
- MEGARes 2.0 database, ACLAME (ARGs), pro odpadni vody byla vyuzita databdze
http://repares.vscht.cz; datasety rezistomU ze sekvenaci ale vykazovaly mnohem méné ARGs pfi
porovndni s gPCR - nutno kombinovat molekuldrni metody

» ARESupa: universal pathogenome assay for culture-free resistome analysis (panel pokryvd > 9000
markert AMR)

Celkem 475 vzork(, v nichz bylo detekovdno 7252 gen( rezistence, 89 klinicky relevantnich (49 E. coli, 27
E. faecalis, 7 K. pneumoniae, 6 E. faecium) prevazné z komartmentu ,wildlife* a z odpadnich vod

33% izoldtl neslo alespor 1 gen rezistence, v pripadé E. coli to bylo priimérné 48,6 ARGs; u K.
pneumoniae 20,6 ARGs, E. faecium 3,3 ARGs a E. faecalis 2,4 ARGs

Nejvyssi zastoupeni (ve 343 vzorcich) tetW

z kompartmentu ,wildlife* byly detekovdny geny rezistence ke 30 triddm antibiotik, kde nejvice
zastoupeny byly B-laktamy>tetracykliny >aminoglykosidy >fluorochinolony

rezistence k tézkym kovim ,wildlife*: Cu >Hg >As > Ni-Co >Cr > Ag

Vice na https://www.labroots.com/es/webinar/fed-amr-role-free-extracellular-dna-dissemination-antimicrobial-resistance-ecosystem-boundaries-foo
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Vysledky...

» Prvkovd analyza - Universita Surrey (GB) &
multivariantni analyza kov( a metaloidl prokdzala, ze koncentrace Cu, Zn a Mn jsou
vhodnymi ukazateli dopadu pouzivdni kejdy/hnoje na Zivotni prostredi
minimdini koselektivni koncentrace (MCC) byla prekrocena o néekolik radd u médi a
zinku v nékterych vzorcich kejdy a odpadni vody, tyto koncentrace by mohly vést ke zvyseni
bakteridIni rezistence k antibiotiklm
jak umeéld hnojiva, tak kejda/hndj zvysily biologickou dostupnost Cu, Zn a Pb v
plddch, mezi umélymi hnojivy a kejdou nebyl statisticky vyznamny rozdil ve vyskytu kovl a
metaloid{
» Analyza antimikrobidlnich latek - PIWET (PL)- jediné antibiotikum doxycyklin

(tetracyklinové ATB) bylo detekovdno ve vzorcich z prostredi s aplikaci praseci kejdy a
kravského hnoje (8 vzork()

» Analyza herbicidd - AGES (AT)
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A. CABAL', N. PEISCHL', G. RAB 23, J. SUCHER ', K. RATHAMMER ', A. STOGER ', P. HASENBERGER ', M. WOGERBAUER *, W. RUPPITSCH! Ry ne
'Austrian Agency for Health and Food Safety, Vienna, Austna' ?Institute of Hydraulic Englneenng and Water Fl&eouroes Management, University of Technology H E ALTH sz
Vienna; ®Institute for Land and Water Management Research, Federal Agency for Water Management, Petzenkirchen, Austria.

FED-AMR

INTRODUCTION

Antimicroblal resistance (AMR} is one of the top 10 global public health
threats, which hampers the efficacy of antiblotics. Antimicrobial resistant
bacteria (ARB) may spread from animal and environmental sources to
humans and viceversa. Therefore, survelllance of ARBs and resistance genes
(ARGs) following a One Health approach is needed to combat AMR.

AIM

To assess the genetic relatedness, phenotypic and genetic resistances of six
bactenal species (£ foecalis, E. foecium, K. pneumoniae, E. coli, Salmonelia
sp.. and metidllin-resistant (MRSA) Staphylococcus sp.) included in the WHO
Priority Pathogens List In order to monitor the dissemination of AMR across
the human-animal-wildiife interface.

METHODS

< As part of the annual longitudital study of the OHEIP FED-AMR project,
we collected 85 samples from 9 out of 11 different but Interconnected
environmental compartments (soll, plg manure, pig feed, crops, wild
animals feces, field drainage, river, groundwater, inlet and outlet
wastewater) in 2020 In Petzenkirchen, Austria. Sampie collection from two
compartments (farmer feces and pig feces) was unfortunately not possible.
< Samples were cultured In diverse selective media and the obtained
Isolates used for Whole Genome Sequenced-based typing.

< Core genome MuRilocus Sequence Typing was used to assess the
genetic relatedness between isolates of the same species.

4 Isolates were screened by disk diffusion for resistances to antimicroblals

RESULTS

< Recovered isolates: 49 E. coli, 27 E. foecalis, 7 K. pneumonioe
and & E. foecium. No Salmonella sp. nor MRSA isolates were
found.

<+ Disk diffusion: 29 (32.6%) isolates were resistant to at least one
antimicrobial drug.

< Etest: confirmed resistance for at least one antimicrobial in 13
of those isolates (44.9%) including 6 K. pneumonice, 5 E. coli
ond 1E foecium.

< Gram negatives: resistance to ampicillin was the most
frequently found (48%) and was mediated by intrinsic SHV (K.
pneumoniae) or adquired TEM-1 (E. coli) enzymes. Resistance to
ciprofioxacin (13%) mediated by efflux pumps was the second
most common resistance. No colistin-resistant isolates were
detected.
Gram positives: the only resistant E. foecium isolate was highly
resistamt to linezolid, vancomycin and tigecycline. The eotAv
gene and mutations in the 50S proteins explained the linezolid
resistance. No vanA genes were found.
cgMLST: detected four mixed clusters two clusters with
wastewater-outlet and inlet E coli isolates, one with
wastewater-outiet and inlet K. pneumonige isolates and one
with wastewater-outletand inlet E. foecalis isolates.
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Figure 2. Minnimum spanning trees dispicying the
genetic raigtednass by caMLST of the £. coli (a; E.
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used In the dinical practice and confirmed by E-test.
Fgue s ot |l CONCLUSIONS REFERENCES

longitucrnal

stuay dispiaying < Etest revealed in the environmental isolates low frequency of phenotypic McEwen s, Collignon P Antimicroblal Resistance: a One Health

;::::;: resistances to antimicrobials used in the clinical practice. Perspective. Microbiol Spectr. 2018 Mar;6(2). dok:

ARBS/ARGS < cgMLST revealed high diversity between isolates of the same species and 10.1128/microbiolspec ARBA-0003-2017. PMID: 29600770.

g between compartments but demonstrated circulation of identical strains

environmaentor between the two types of wastewater.

—e= < The existance of identical strains in different compartment cannat be
excluded. It is limited by the culturability and the number of isolates
analyzed per compartment and species.

< Continuous monitoring of ARGs and ARB in the environment is needed to

prevent further spread of resistance and potentially pathogenic bacteria
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» Hypotéza: exDNA (volnd DNA, environmentdini DNA) volné prechdzi mezi
kompartmenty a je prijimdna kompetentnimi organismy

» (napfr. Yanping Shen, Yibo Liu, Yutong Du, Xu Wang, Jiunian Guan, Xiaohui Jia, Fukai Xu, Ziwei Song, Hongjie Gao, Baiyu
Zhang, Ping Guo: Transfer of antibiotic resistance genes from soil to wheat: Role of host bacteria, impact on seed-derived

bacteria, and affecting factors, Science of The Total Environment, Volume 905, 2023, 167279, ISSN 0048-9697,
https://doi.org/10.1016/j.scitotenv.2023.167279. (https://www.sciencedirect.com/science/article/pii/S0048969723059065)

ZAaveéry:

z vysledku jednotlivych skupin analytl nelze vyvozovat komplexni zdvéry

oproti predpokladu bylo v prostredi detekovdno pouze jediné antibiotikum
metagenomika se jevila jako nejlepsi pristup do chvile, kdy:

...bylo nutné redukovat pocty vzorkd - FINANCE )

...bylo nutné analyzovat obrovské mnozstvi dat ze sekvenaci - LIDSKE ZDROJE
(nedostatek kvalifikovanych data-analytik()

...konecné vysledky zatim nejsou (publikovand komplexni analyza dat pouze Rakousko)
...hloubka cteni exDNA 6-7 Gb datovy vystup neni dostatecny, je potreba alespon 2Tb
» Studie zahrnujici jedno vegetacni obdobi (1 rok) je pfrilis krdtkd

» Nejmoderngjsi neznamend vzdy nejvhodnéjsi a nejvyhodnéjsi

> Nutnd udrzitelnost vystupt projekti - STAKEHOLDERS a post-projektové
financovdni (navazujici podpora)
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Ragione RM, de Menezes A, Messina D, Nichols G, Olivenca DV, Phalkey R, Prada JM, Ruppitsch W, Santorelli LA,
Selemetas N, Tharmakulasingam M, M van Vliet AH, Woegerbauer M, Deza-Cruz |, Lo lacono G. Mapping the evidence
of the effects of environmental factors on the prevalence of antibiotic resistance in the non-built environment: Protocol
for a systematic evidence map. Environ Int. 2023 Jan;171:107707. doi: 10.1016/j.envint.2022.107707. Epub 2022 Dec
19. PMID: 365667 18. https://osf.io/a8gv6/files/a5ukm:; https://pubmed.ncbi.nlm.nih.gov/36566718

Cabal A, Peischl N, Rab G,Stéger A, Springer B, Sucher ], Allerberger F, Ruppitsch W,2021.Draft Genome Sequence of
a Multidrug-Resistant Escherichia coli Sequence Type 1193 Pandemic Clone Isolated from Wastewater in Austria.
Microbiol Resour Announc10:10.1128/mra.00762-21. https://journals.asm.org/doi/10.1128/mra.00762-21

Coelho, R. G., Manageiro, V. M. M. G., & Dias, D. M. A. (2023). Master Thesis: Characterization of antibiotic resistance in
strains isolated from different environmental reservoirs [Zenodo]. https://doi.org/10.5281/zenodo.7584902

Cabal A, Rab G, Daza-Prieto B, Stéger A, Peischl N, Chakeri A, Mo SS, Bock H, Fuchs K, Sucher |, et al. Characterizing
Antimicrobial Resistance in Clinically Relevant Bacteria Isolated at the Human/Animal/Environment Interface Using
Whole-Genome Sequencing in Austria. International Journal of Molecular Sciences. 2022; 23(19):11276.
https://doi.org/10.3390/ijms231911276
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M.M. Hassan, R. La Ragione, T. Tenson, V. Kisand, J. Jeremejeva, M. Korinkovd, Z. Drahosovd, A.B. de Menezes, A.
Gajda, M. Gbylik-Sikorska, M. Canica: Impact of manure and artificial fertilizer application on metal and metalloid
distributions in agricultural soils and crops, Chemosphere, Volume 375, 2025, 144243, ISSN 0045-6535,
https://doi.org/10.1016/j.chemosphere.2025.144243.

» Gbylik-Sikorska M, Gajda A, Felipe-Sotelo M, Canica M, Cabal-Rosel A, Tenson T, Kofinkova M, Arbo K, Kisand V, Rab G, Brandtner M.
Investigation of 29 Antimicrobial Compounds in Soil Using Newly Developed UHPLC-MS/MS Method. Molecules. 2023 Sep
7;28(18):6496. doi: 10.3390/molecules28186496. PMID: 37764271; PMCID: PMC10534473.
https://pubmed.ncbi.nlm.nih.gov/37764271/
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