PAIRWISE

PAIRWISE
Dispersal of Antibiotic Resistance and Antibiotics in Water Ecosystems
and Influence on Livestock and Aquatic Wildlife
Karl Pedersen, Pawel Krzeminski, Jonas Bonnedal, Andy J. Green, Olfa Mahjoub, Wejdene Mansour, Charles Masembe, Stefan Börjesson

Participants
Institution

Country Contact person

National Veterinary Institute, Uppsala
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Objectives – we want to investigate


Karl Pedersen

The dispersal of antibiotic resistant bacteria, resistance genes and antibiotics and biocides
downstreams of wastewater treatment plants (WWTPs)
•

In different geographic areas

•

Under different climatic conditions

•

And different types of water

Norwegian Institute for Water Research
(NIVA), Environmental Chemistry and
Technology, Oslo

Norway

Pawel Krzeminski

Linköping University, Linköping

Sweden

Jonas Bonnedahl



The role of wildlife – wild birds – in the dispersal of antibiotics resistant bacteria and
resistance genes

Estación Biológica de Doñana, Consejo
Superior de Investigaciones Cientificas
(EBD-CSIC), Wetland Ecology, Sevilla,
National Research Institute for Rural
Engineering, Water, and Forestry
(INRGREF), Chemistry Laboratory for
Water-Soil-Sludge, Ariana
Faculty of medicine Ibn Al-Jazzar Sousse,
(FMS) Microbiology, Sousse

Spain

Andy J. Green



The spreading of resistant bacteria and resistance genes in livestock upstreams and
downstreams of WWTPs

Tunisia

Olfa Mahjoub

Structure and methods

Wejdene Mansour

The PAIRWISE consortium consists of seven partners from five countries located on two continents
and forms a multidisciplinary team combining state-of-the-art conventional and molecular
methodologies together with data on animal movements. The project will also involve a large number
of stakeholders, e.g. wastewater treatment plants, municipal authorities, wildlife organisations, and
agricultural organisations.

Tunisia

Makerere University, Zoology, Entomology Uganda
and Fisheries Sciences, Kampala

Charles Masembe

PAIRWISE aims to improve our knowledge about antimicrobial resistance as a pollution in aquatic environments, wildlife, and livestock. The
project focuses on the dispersal and dynamics of antibiotic resistant bacteria, antibiotic resistance genes and antibiotics in aquatic
environments affected by wastewater treatment plants (WWTPs). The overall aims are to better understand i) the dispersal of antibiotic
resistant bacteria, antibiotic resistance genes and antibiotics in surface waters downstream of WWTPs, ii) the carriage of antibiotic resistant
bacteria and antibiotic resistance genes in livestock linked to surface waters influenced by WWTPs, iii) and the role of aquatic birds in dispersal
of antibiotic resistant bacteria and antibiotic resistance genes.
In this way, we will obtain useful knowledge about how and where antibiotic resistant bacteria, antibiotic resistance genes and antibiotics enter
the aquatic ecosystems, how they circulate there and to what extent they are further transmitted to wild birds and livestock. This is done taking
into consideration different climatic conditions, different wastewater treatment practices, and different types of water sources. PAIRWISE
includes an intensive sampling of water, upstream and downstream of WWTPs, wild birds, and livestock grazing on grasslands. This sampling
will take place at one or more locations in each of the participating countries (Figure 1). Bird migration will be followed using trackers and
biologgers.
PAIRWISE aims to provide true one-health knowledge on the dissemination of antimicrobial resistance in the environment and the interfaces
between humans, wildlife, and livestock. This knowledge is vital for policy makers and stakeholders. With the involvement of several key
stakeholders and associated partners together with a plan of effective dissemination of our results, PAIRWISE provides novel and necessary
tools needed to facilitate the formation of potential mitigation strategies for environmental dissemination of antibiotic resistant bacteria,
antimicrobial resistance genes and antibiotics.
The project is composed of the following four workpackages (WPs):
WP1. Coordination, communication, data sharing
WP2. Dispersal of antibiotics, antibiotic resistant bacteria and antibiotic resistance genes in the waterbodies downstream of wastewater
treatment plants
WP3. Antibiotic resistant bacteria and antibiotic resistance genes in grazing cattle and water
WP4. Dispersal of antimicrobial resistance through aquatic birds
The structure of the project with workpackages and the flow of samples and methods are shown in Figures 2 and 3.

Figure 2. Structure of the PAIRWISE with four wourpackages

Figure 1. Samples and sample sites in PAIRWISE in five different
countries

Figure 3. The flow of samples and methods between workpackages in PAIRWISE
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