Nod-like receptor 4 matchsticks for triggering pyroptosis
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The innate immune system protects the organism against microbial invasion, tissue damage or cellular stress by detecting the aggressors through pattern-recognition receptors (PRRs) which use signaling pathways to activate the whole immune system. In particular, a class of innate immune receptors, the Nod-like receptors (NLRs) can detect intracellular signals of aggression. Three of the NLR family members (NLRP1, NLRP3 and NLRC4) engage in a fight against infection and cell stress by forming multiprotein complexes named inflammasomes which start with the activation of inflammatory caspases enzymes and end with the secretion of pro-inflammatory cytokines and a special kind of cell death – pyroptosis. The NLRC4 inflammasome assembles in response to cytosolic presence of bacterial proteins such as flagellin and inner rod component of bacterial type III and type IV secretion systems (T3SS/T4SS). This NLRC4 assembly forms a platform for caspase 1 recruitment and activation, thus enabling caspase 1 to cleave the inactive cytokine precursors of IL-1 and IL-18, transforming them into active inflammatory cytokines. Much research has been conducted on how inflammasomes are formed and pyroptosis occurs, but little is known regarding alternative outcomes of activation. Here we find that NLRC4/Naip5 inflammasome formation does not lead to the production of nitric oxide (NO) or reactive oxygen species (ROS) during caspase 1-dependent pyroptosis. Moreover, pyroptosis can occur independently of NF-kB signaling activation, known to be responsible for NO, ROS, and inflammatory cytokine gene expression. Therefore, it appears that NLRC4/Naip5-activated cell death can occur without cytokine release indicating that pyroptosis can be less “pyro-“ and more “-ptosis”. These results challenge current dogma suggesting that pyroptosis is always inflammatory.

