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Abstract:

Staphylococcus aureus and Staphylococcus epidermidis are gram-positive bacteria that are associated with the use of implantable medical devices, are remarkably difficult to treat with conventional antimicrobials, and are common causes of morbidity and mortality. Formation of a biofilm and subsequent production of multiple toxins are the two distinct mechanisms that are considered important in foreign body infections. Staphylococcal virulence is caused by a complex regulatory process, which involves cell-to-cell communication through the release and response to chemical signals in a process known as quorum sensing. Through our studies, our goals are aimed at preventing infections by interfering with biofilm formation and toxin production using the quorum sensing inhibitor ribonucleic-acid-III (RNAIII)–inhibiting peptide (RIP). RIP is a linear heptapeptide synthesized in its amide form (YSPWTNF-NH2) and was shown to inhibit biofilm formation and toxin production by suppressing the phosphorylation of its target protein Target of RNAIII Activating Protein (TRAP). As reviewed here, RIP was shown to prevent graft-associated infections caused by all species of staphylococci tested so far, including antibiotic-resistant strains like methicillin resistant S. aureus and S. epidermidis (MRSA, MRSE) and vancomycin intermediate resistant strains of S. aureus and S. epidermidis (VISA, VISE). RIP also has been shown to enhance the effects of antibiotics and cationic peptides in the clearance of normally recalcitrant biofilm infections. The peptide RIP is nontoxic, is highly stable, and no resistant strains have been found so far, suggesting that RIP may be used to coat medical devices or used systemically to prevent infections. Here we show that when TRAP activity is disrupted, biofilm formation is reduced both in flow and in static conditions and genes important for toxin production or biofilm formation are downregulated. These in vitro data give further insight into the molecular mechanisms of RIP and help explain why RIP appears to be so effective in preventing staphylococcal infections.
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