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Abstract 
The long history of co-existence of bacteria and their protozoan predators in aquatic environments 
has led to evolution of protozoa resistant bacteria (PRB). Many of these bacteria are also pathogenic 
to humans. However, the ecological drivers determining the occurrence of different types of PRB in 
aquatic environments, and the eco-evolutionary link between bacterial adaptation and the resulting 
implications for mammalian hosts are poorly known. This thesis examines the impact of nutrients 
and predation on PRB, as well as the ecological and evolutionary connection between their life in 
aquatic environments and mammalian hosts. In the first study seven bacterial isolates from the 
Baltic Sea were investigated for their plasticity of adaptation to predation. The response to predation 
showed large variation where some bacteria rapidly developed a degree of grazing resistance when 
exposed to predators. The rapid adaptation observed may result in bacterial communities being 
resilient or resistant to predation, and thus rapid adaptation may be a structuring force in the food 
web. With the aim to elucidate the link between occurrence of PRB and environmental conditions, a 
field study and a laboratory experiment were performed. In both studies three PRB genera were 
found: Mycobacterium, Pseudomonas and Rickettsia. PRB were found both in oligotrophic and 
eutrophic waters, indicating that waters of all nutrient states can harbor pathogenic bacteria. 
However, the ecological strategy of the PRB varied depending on environmental nutrient level and 
disturbance. Using an advanced bioinformatic analysis, it was shown that ecotypes within the same 
PRB genus can be linked to specific environmental conditions or the presence of specific protozoa, 
cyanobacteria or phytoplankton taxa. These environmental conditions or specific plankton taxa 
could potentially act as indicators for occurrence of PRB. Finally, using four mutants (with specific 
protein deletions) of the pathogenic and predation resistant Francisella tularensis ssp. holarctica, I 
found evidence of an eco-evolutionary connection between the bacterium´s life in aquatic and 
mammalian hosts (aquatic amoeba Acanthamoeba castellanii and a murine macrophage).  To a 
large extent F. t. holarctica use similar mechanisms to persist predation by protozoa and to resist 
degradation by mammal macrophages. To summarize I found a link between predation resistant 
bacteria in aquatic environments and bacteria that are pathogenic to mammals. Further, I showed 
that different environmental conditions rapidly selects for PRB with either intracellular or 
extracellular lifestyles. This thesis provides insights regarding environmental conditions and 
biomarkers that can be used for assessment of aquatic environments at risk for spreading 
pathogenic bacteria. 
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