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    Abstract
Biofilms are major contributors to disease chronicity and are typically multi-species in nature. Pseudomonas aeruginosa and Staphylococcus aureus are leading causes of morbidity and mortality in a variety of chronic diseases but current in vitro dual-species biofilms models involving these pathogens are limited by short co-culture times (24 to 48 hours). Here, we describe the establishment of a stable (240 hour) co-culture biofilm model of P. aeruginosa and S. aureus that is reproducible and more representative of chronic disease.
The ability of two P. aeruginosa strains, (PAO1 and a cystic fibrosis isolate, PA21), to form co-culture biofilms with S. aureus was investigated. Co-culture was stable for longer periods using P. aeruginosa PA21 and S. aureus viability within the model improved in the presence of exogenous hemin. Biofilm co-culture was associated with increased tolerance of P. aeruginosa to tobramycin and increased susceptibility of S. aureus to tobramycin and a novel antimicrobial, HT61, previously shown to be more effective against non-dividing cultures of Staphylococcal spp. Biofilm growth was also associated with increased short-term mutation rates; 10-fold for P. aeruginosa and 500-fold for S. aureus.
By describing a reproducible 240 hour co-culture biofilm model of P. aeruginosa and S. aureus, we have shown that interspecies interactions between these organisms may influence short-term mutation rates and evolution, which could be of importance in understanding the adaptive processes that lead to the development of antimicrobial resistance.
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