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Abstract: Pseudomonas aeruginosa is the most predominant pathogen in adults with cystic fibrosis’ 

lungs. It is a highly adaptable, biofilm-forming, multidrug-resistant opportunistic pathogen with an arsenal 

of virulence factors. Gaining a better understanding of P. aeruginosa pathogenicity is important to develop 

more effective treatments. My research explores the impacts of cellular surface component modifications 

and intraspecific competition on the interactions of P. aeruginosa with bronchial epithelial cells.  

I assessed the impact of cell surface alterations using three genetic lipopolysaccharide (LPS) O-

antigen knockout strains that express only the common polysaccharide antigen (PAO1 ΔwbpM), only the 

O-specific antigen (PAO1 Δrmd), or no O-antigen (PAO1 ΔwbpL) along with PAO1 wild type, expressing 

both types of O-antigens. The greatest bacterial burden on bronchial epithelial cells was observed when 

no O-antigen was present on the bacterial surface and CFTR was present on the epithelial cell surface. 

Additionally, I demonstrated that, compared to PAO1 wild type, PAO1 ΔwbpM has increased non-surface 

attached aggregation, PAO1 Δrmd has stronger surface attachment, and PAO1 ΔwbpL has increased 

intracellular invasion. Therefore, changes in LPS O-antigen are likely adaptive strategies P. aeruginosa 

employs to survive in different environments.  

I assessed P. aeruginosa intraspecific competition using a Prairie epidemic strain (PES) isolate 

(P291) in combination with unique clinical strains (P637 and P261). I demonstrated that a unique clinical 

strain, replaced by the PES in the clinic (P261), was not replaced by a different PES isolate (P291) when 

tested in vitro. P261 outcompetes P291 in vitro for more than 90% of the epithelial cell niche. Therefore, 

my work shows that PES isolates cannot universally displace all unique clinical strains. Additionally, I 

demonstrated that the intraspecific competition between these P. aeruginosa strains is an additive 

relationship that relies primarily on the intrinsic ability of each strain to interact with the epithelial cells.  



Overall, my thesis research provides a deeper understanding of the factors that influence bacterial 

colonization of the CF lung environment. 
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