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Mitochondria, as hubs of the respiratory chain and oxidative phosphorylation complexes, 
influence the NLRP3 inflammasome in different aspects. Mitochondrial dysfunction 
results in the accumulation of reactive oxygen species (ROS) and the release of oxidized 
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Appropriate inflammasome activation is vital for the host to cope with foreign pathogens 
or tissue damage, while aberrant inflammasome activation can cause uncontrolled tissue 
responses that may contribute to various diseases, including autoinflammatory disorders, 
cardiometabolic diseases, cancer and neurodegenerative diseases. Therefore, it is 
imperative to maintain a fine balance between inflammasome activation and inhibition, 
which requires a fine-tuned regulation of inflammasome assembly and effector function. 
Recently, a growing body of studies have been focusing on delineating the structural and 
molecular mechanisms underlying the regulation of inflammasome signaling. In the 
present review, we summarize the most recent advances and remaining challenges in 
understanding the ordered inflammasome assembly and activation upon sensing of 
diverse stimuli, as well as the tight regulations of these processes. Furthermore, we 
review recent progress and challenges in translating inflammasome research into 
therapeutic tools, aimed at modifying inflammasome-regulated human diseases.
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