ROS-mediated effects and resistance development of farnesyltransferase inhibitors
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Introduction. Antimicrobial resistance is rising globally. Drug repurposing offers pragmatic options, and farnesyltransferase inhibitors (FTIs) show antibacterial activity against gram-positive and, to some extent, gram-negative pathogens [1,2]. However, the antibacterial mechanism of FTIs remains unresolved.
Aims. Reactive oxygen species (ROS) have been implicated in antibiotic action and resistance development [3]. Our aim is to quantify ROS dynamics during FTI exposure and relate redox perturbations to killing kinetics and resistance emergence, testing whether ROS act as primary effectors or amplifiers of envelope stress.
Methods. Models included methicillin-susceptible (MSSA) and -resistant Staphylococcus aureus (MRSA) and Bacillus subtilis. Susceptibility testing followed CLSI guidelines. Intracellular ROS were measured by DCFH-DA; sodA expression by qPCR. ROS involvement was probed by co-incubation with N-acetylcysteine (NAC). Membrane potential and envelope stress were monitored using DiOC2(3) and NPN/SYTOX Green uptake, respectively.
Results. Our data indicate compound-specific ROS responses in MSSA/MRSA. In DCFH-DA assays, tipifarnib yields higher ROS readouts than lonafarnib, whereas lonafarnib remains below DMSO controls during the first 3 h. In the same runs, sub-MIC colistin elicits a pronounced ROS increase. Co-incubation with NAC attenuates tipifarnib-associated effects more than those seen with lonafarnib. In cell-free conditions, tipifarnib accelerates conversion of DCFH to DCF. Colistin co-administration with FTIs shows synergy against Staphylococcus aureus.
Discussion. FTIs elicit distinct ROS patterns: tipifarnib produces higher, NAC-reversible signals than lonafarnib, consistent with ROS acting as amplifiers of envelope stress. These differences are highly relevant for resistance considerations, given reports that antibiotic-induced ROS can influence resistance—also in gram-positive bacteria exposed to colistin [4]—although targeted experiments are still required before inferring compound-specific impacts.
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