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Introduction  Pseudomonas  aeruginosa (PA)  is  a  gram-negative  opportunistic 
pathogen of major clinical relevance due to its ability to form biofilms, high antibiotic 
resistance, and diverse virulence factors. These traits, encoded in both its core and 
accessory genome, allow it to thrive in varied environments and persist in hospitals1. 
Pangenome analysis,  combined with resistome and virulome profiling, is key to 
understanding its adaptability and guiding effective control strategies2. 
Objective  To characterize the pangenome, resistome, and virulome of PA using 
complete genomes from public databases, aiming to identify genetic patterns linked 
to virulence, antimicrobial resistance, and ecological adaptation. 
Methodology  200 complete PA genomes, uploaded between 2023 - 2024 from 
NCBI,  were annotated with  Prokka.  Pangenome analysis  was conducted using 
Roary. CARD and VFDB databases were used to identify resistome and virulome. 
Phylogenetic trees and COG functional category maps were constructed to assess 
evolutionary and functional trends. 
Results The pangenome comprised 21,271 genes, with 9.15% belonging to the core 
genome. The remaining 90.85% included accessory and unique genes, indicating an 
open pangenome. Phylogenetic analysis revealed clades without clear geographic 
clustering,  suggesting global  dissemination.  The resistome consistently included 
efflux pumps,  β-lactamases, and genes conferring resistance to fluoroquinolones 
and  aminoglycosides.  The  virulome  included  genes  for  T3SS  and  T4SS, 
siderophores, and factors linked to motility and biofilm formation. 
Discussion The low core gene content and high proportion of unique genes reflect 
substantial adaptive variability. This genetic diversity may result from horizontal gene 
transfer, mobile elements, and environmental selection. The limited gene sharing 
among  strains  underscores  the  need  for  personalized  genomic  approaches  in 
treating PA infections. A robust resistome and diverse virulome help explain the 
prevalence of hypervirulent, multidrug-resistant strains in clinical settings. 
Conclusions PA has an open pangenome with numerous accessory and unique 
genes linked to resistance and virulence,  supporting its  adaptability.  Integrating 
resistome and virulome data offers key insights for advancing therapies, diagnostics, 
and surveillance in clinical settings.
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