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Extended Abstract

Antibiotic resistance has been becoming a global problem threatening modern medicine. Thorough studies on this
phenomenon have uncovered the crucial role of the environment in the development and the dissemination of this trait among
bacteria. Wastewater treatment plants have been recognised as hotspots for antibiotic-reistant bacteria and antibiotic
resistance genes [1]. Moreover, it has been suggested that the specific conditions within wastewater treatment plants such as
sublethal concentrations of antibiotics and high microbial density favour horizontal transfer of resistance genes [2]. However,
little do we know about the fate of antibiotic resistance determinants and antibiotic-resistant bacteria in treated sewage
receiving water bodies. The already available results range from small effect to a significant impact depending on screened
genes/bacteria and different water ecosystems [3], [4]. Hence more studies are needed to clarify which genes are more
persistent in given environments.

The aim of the study was to track the fate of B-lactam-resistant bacteria and p-lactam resistance plasmids within a
wastewater treatment plant during the treatment process and in a final effluent receiving environment. For this purpose
samples of raw sewage, activated sludge, final effluent, Zywieckie Lake water and sediment were collected. Water and
sediment samples from the Sota River upstream the lake were also included to the analysis as control. The number of
ampicillin-resistant and total culturable heterotrophic bacteria was determined using LB-agar or ampicillin-amended LB-
agar plates, respectively. Ampicillin resistance plasmids were isolated by exogenous method and subsequently transformed
to E. coli cells for further analysis.

The study revealed that even though the treatment process notably decreases the number of resistant bacteria (a 100
fold decrease when compared to raw sewage), they are still released in significant amounts (L03CFU/ml of treated sewage).
On the other hand, the results obtained from the Sota River uncovered the existence of considerable resistome in this
environment suggesting that it may be impacted by other sources of antibiotic-resistant bacteria such as illegal untreated
sewage dumping from private households. An ampicillin resistance plasmid library in E. coli cells was set and the replicons
were characterised.
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