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ABSTRACT 
Neisseria meningitidis is a leading cause of sepsis and meningitis worldwide in humans. Invasive disease is preceded by asymptomatic nasopharyngeal colonization occurring in up to 18% of the normal population. In some individuals, this common transitory colonizer is able to breach the mucosal barrier, get into bloodstream and multiply uncontrollably, and finally cross the blood-brain barrier to cause meningitis. Both host and bacterial factors seem to be involved in this switch from harmless transitory colonization to devastating disease. Currently, despite, the availability of modern and effective vaccines and the optimization of therapeutic protocols, invasive meningococcal disease (IMD) with its most frequent manifestations, sepsis and meningitis, continues to claim victims and to represent a major public health problem. This research line aims to identify novel strategies for the treatment of IMD taking advantage of up-to-dated knowledge on the cellular and molecular mechanisms of host-pathogen interaction in meningococcal infection.
Specifically, there is recent evidence that N. meningitidis is able to inhibit apoptosis and to trigger pyroptosis, a pro-inflammatory form of programmed cell death, in a variety of infected cell types (epithelial cells, endothelial cells, neuronal cells) in vitro. In this process, a key role is played by two partner secretion system HrpA/HrpB which mediates many aspects of the cross-talk between the bacterium and the host cell, including the escape of the bacterium from the internalizing vacuole and the interaction with host cell proteins.
This information opens up the possibility of evaluating pyroptosis blockers in adjunctive treatments of IMD. In fact, IMD is often accompanied by severe inflammation of the meninges and one of the most severe forms of sepsis with septic shock and multiple organ dysfunction syndrome (MODS), and there is evidence that pyroptosis can be strongly involved in pathogenesis of septic shock and MODS. In this research line, the possibility to use pyroptosis blockers in the adjunctive therapy of IMD will be evaluated by using both in vitro cellular infection systems and meningococcal meningitis mouse models, which was developed in last decade by the research team.
In addition, the research line aims to identify the traits in the intersection among stringent response (SR), virulome, resistome and dormancy in pathogenic Neisseriae, to this aim in vitro and in vivo experiments will be performed to address the role of stressful conditions and SR in adaptive behaviour during infection, using in vitro, ex vivo and in vivo infection models.
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