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Rivers, and the freshwater microorganisms that inhabit them, are 
increasingly affected by human activities and pollution. This thesis 
investigates how these microorganisms respond and acclimate to 
pesticides at both cellular and community levels, and examines the 
presence and characteristics of antibiotic resistance genes (ARGs) 
in a high-flow Scandinavian river. Combining single-organism and 
community approaches in laboratory and field settings, it integrates 
metagenomics, transcriptomics, phenotypic, and chemical profiling tools 
to reveal molecular mechanisms, cellular responses, community shifts, 
and ecologically or clinically relevant genes in freshwater microbial 
communities exposed to pesticides, agriculture, and urban activities.

Cl 

N 

N 

N 

HO 

|  D
aniela G

óm
ez M

artínez  2025


