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[bookmark: _GoBack]Persistent infections by Staphylococcus aureus have been attributed to its plethora of virulence factors and its ability to survive intracellularly, especially within host immune cells. The type VII secretion system (T7SS) of S. aureus is dedicated to the export of several virulence factors during host infection. While T7SS effector proteins have been implicated recently in bacterial competition, some effectors are known to promote long-term persistence of S. aureus abscesses in murine models. T7SS effectors were shown to modulate host cell death, although the molecular mechanisms underlying T7SS mediated modulation of cellular processes remain unclear.
 
The aim of this study is to investigate the role of staphylococcal T7SS during macrophage infection. S. aureus are able to survive and replicate inside differentiated THP1 human macrophages in vitro.  Isogenic mutants lacking either single or multiple secretion substrates of the T7SS or EssC, an ATPase driving T7SS protein export were studied in comparative in vitro analyses of bacterial entry, survival, macrophage cell death and cytokine/chemokine secretion profiles.
Over the course a 24-hour infection S. aureus ∆esxC, ∆essC and ∆esxC-D mutants induce significantly less macrophage cell death when compared to the WT, as assessed by quantitative confocal microscopy analysis and quantitation of propidium iodide staining. Time-lapse microscopy shows a marked contrast in how T7SS mutants and WT S. aureus escape from macrophages, with the WT inducing rapid swelling and bursting of the macrophage, indicative of pyroptotic or necroptotic cell death, followed by microcolony formation on the cell layer. Surprisingly however, macrophages infected with ∆essC mutants have higher levels of activated MLKL, which forms necroptotic pores in cell membranes causing cell lysis. We are currently investigating the activation of caspases in the T7SS mediated cell death. Our results may suggest a role for the T7SS in diverting the macrophage into a specific cell death pathway in order for the bacterium to escape more efficiently.




