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Why should we pay attention to
micropollutants /emerging pollutants?
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pathogens: bacteria, free-floating, extracellular, genetically modified microorganisms,
viruses and fungi virulent DNA genetically modified DNA

pharmaceuticals pesticides

Why to take care:
* Microcontaminants are not removed to a sufficient extent in traditional wastewater treatment plants. They

end up in groundwater, rivers, lakes, and seas.
 The rapid growth of the pharmaceutical industry and consumtion is generating increasing amounts of

microcontaminants.
» The threat of a new pandemic — silent pandemics with antibiotic-resistant bacteria




Novel bioinformatic tools for facilitating
(bio)monitoring of antibiotic resistance genes
IN various environments
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Novel molecular-based detection systems for
tracking of pathogens and specific genes
(e.g. antibiotic resistance genes)
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Challenge: Development of novel primers for
the quick detection of the colistin resistance
genes in environmental samples.

Daphnids (Poland)

Clay sediments (Poland)
WWTP (Poland)

Seagull feces (Portugal)
River sediments (Portugal)

Manure (Czech Republic)
Hospital effluents (Czech Republic)

Glacier moraine (Norway)
Result: The developed (q)PCR-based system - _ - Little auks feces (Norway)
. o mer-4 mcr-3 mcr-6
IS more specific and acurate.

i

Daphnids (Poland)

Clay sediments (Poland)

WWTP (Poland)

Seagull feces (Portugal)

River sediments (Portugal)

Manure (Czech Republic)

Hospital effluents (Czech Republic)
Glacier moraine (Norway)

Little auks feces (Norway)

HIIH

Gorecki et al. J. Hazard. Materials, 2022.
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Where and how can we use developed
molecular-based diagnostic tools?
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Example applications:

* New systems/kits for DNA-based monitoring
of pathogens, virulence genes, and antibiotic
resistance genes Iin the environment,
veterinary medicine, and healthcare.

* New systems/kits for DNA-based monitoring
of microbiological purity in industry (e.g.,
food production).

* Analytical/bioinformatics services providing
verification of the effectiveness of DNA-
based diagnostic tools.
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Minerals for DNA adsorption — removal of
free-floating DNA using mineral sorbents "’
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Mineral sorbents can be used for the removal
of DNA molecules (including free-floating
virulent DNA / GMO-DNA) from agueous
solution.

Example of innovation:
Challenge: Validating various geothite minerals
for DNA adsorption.

Result: DNA molecules tend to accumulate
inside the meso- and macro-pores of gothite.
Gothite-DNA interaction may govern the fate of
antibiotic resistance and Vvirulence genes
contamination.
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Engineered magnetic particles derived from
steelmaking dust for phosphate recovery and
iImmobilization of DNA from wastewater
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Increased P adsorption capacity
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Valorization of ms-EAFD via
Dissolution - Recrystalization

Functionalised sorbents can be used for the
joint removal of free-floating DNA contamination
and nutrient recovery.
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Example of innovation:
Challenge: Transforming steelmaking by-
products into effective adsorbents.
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Result: The development of reactive ms-EAFD

ferrihydrite coating resulting in producing
functionalised sorbents with a high ability to
remove phosphate and DNA from wastewater.
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Skalny et al. J. Environ. Manag. (under review), 2025.
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sorbents?

Example applications:
« Systems for final purification of wastewater
or filters for tap water. Camplexation of
. DNA backbone by
* Recovery of nutrients from wastewater. s i
* Production of DNA/RNA-based biosensors. |
« Production of DNA/RNA isolation kits. Elution using particles with
NaOH or Na,CO; ferrihydrite

coating
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Skalny et al. J. Environ. Manag. (under review), 2025.
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