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Abstract

Microbial communities are essential for healthy ecosystems, whether in soil, water, or
inside the human body. This thesis uses a simplified laboratory model community called
THOR to explore how the bacterial pathogen Pseudomonas aeruginosa can invade and
disrupt complex microbial networks.

Experiments showed that more aggressive strains of P. aeruginosa could greatly reduce
biofilm formation and push out important resident species, demonstrating their strong
ability to take over established communities.

By using advanced genetic screening methods (transposon mutagenesis) and further
genetic analyses, several genes in P. aeruginosa were found to be crucial for successful
invasion and antibiotic resistance. One gene in particular, pvdE, which has previously
mainly been known for helping the bacterium acquire iron, turned out to have surprising
additional roles. When this gene was overexpressed, P. aeruginosa invaded
communities more effectively; when it was missing, invasion was much weaker. Further
proteomic studies suggested that pvdE also affects how the bacteria move, handle stress,
and form biofilms.

Overall, this work combines molecular biology, genetics, and ecological approaches to
show how specific genes help pathogens invade and disrupt beneficial microbial
communities. Understanding these processes is key to developing new ways to stop
harmful bacteria from spreading and to protect important microbial ecosystems in nature
and in our bodies.
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