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Background

» Antimicrobial resistance gene (ARG) pollution is a
global threat to environment and public health

» Risk evaluation of pathogens, antibiotic resistance
genes (ARGs), mobile genetic elements (MGES) In
diverse environments are mainly based on total
DNA (tDNA) data

» The role of exDNA still neglected in most
environmental studies

» Limited knowledge —technological challenges
(exDNA isolation, ARG detection and data analysis)




Conspecific self DNA

What we know about exDNA :

« exDNA is defined as DNA not
enclosed in living cells

e Can persist 21.000 — 900.000
years
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exDNA release, persistence, natural transformation in
the environment - influence of various biotic and abiotic
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» Utmost importance to study the role of exDNA in the spread of ARGs
In the environmental matrices

» FED-AMR will contribute to improve the methods and knowledge In
environmental exDNA research and it's role in AMR transmission
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FED-AMR Q_yerview

> 500 samples

Austria, Czech Rep.,Estonia,
Great Britain, Ireland,
Portugal, Norway

« Antibiotics, pesticides, heavy
metals

« exDNA; tDNA
 Microbial diversity

 Resistome
(GeneEnrichment)

« Clinically relevant (and other)
bacterial species

« WGS, ARG, susceptibility
testing, phylogeny

« C. difficile as a model (pig-
human

 Mathematic modelling




» 89 clinically-relevant isolates were obtained

» Forty-nine (55.1%) isolates were E. coli, 27 (30.33%) were E. fae
and 6 (6.74%) E. faecium.

« No MRSA and no Salmonella sp isolates were found.

> Lett Appl Microbiol. 2022 Jun;74(6):1008-1015. doi: 10.1111/lam.13685. Epub 2022 Mar 15.
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Results 16S AmpSeq (tDNA — exDNA)
» High a-diversity (similar for ex and tDNA; except drainage water and
crops) 16 — ~1Mio. species specific reads/ sample; average 90.000/

sample
» Low B-diversity (except for diverse solls, (exDNA: crops — drainage

water, farmers —

pig barns)
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ARG detection - GeneEnrichment
First results — ARG's/ compartement - Austrian samples

~140 ARG's
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Conclusions

Large amount of data and metadata from an agricultural environment

The combination of all data can help to elucidate the transfer and development of

resistances in microbial communities in the environment

Identification of new potential sources of emerging resistant microorganisms along the

feed/food chain with a focus on the environment and Wildlife as a typically

neglected component of One Health

Results influence the development of strategies to use and to ensure availability of new
and old antimicrobial agents, as per requirement of the ECDC technical report on One
Health and AMR, 2021




Conclusions — shortcomings/ optimization

Large amount of data

still not large enough for development of very good mathematical models?

Sampling
One year growing season is too short!

More time points

Logistics!

Development & application of new technologies

Technical improvement!
extraction methods exDNA
gene enrichment

ultra deep sequencing!

Analysis exDNA (free and bound i.e. in biofilms) & IDNA & tDNA)
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