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Mitochondrial DNA (mtDNA) leakage can occur when cells are exposed to noxious stimuli. Specific sensors
recognize the leaked cytoplasmic mtDNA to promote cytokine production, and extracellular mtDNA released
due to extensive cell damage induces sterile inflammation. However, the mode of secretion of mtDNA out of
the cells upon noxious stimuli and its relevance to human disease remain unclear. Here, we showed that
pyroptotic cells secrete mtDNA encapsulated within exosomes. Activation of caspase-1 induced mtDNA
leakage from the mitochondria into the cytoplasm via gasdermin-D. Caspase-1 also induced intraluminal
membrane vesicle formation, allowing leaked mtDNA to be taken up and secreted as exosomes. Encapsulation
of mtDNA within exosomes promoted a strong inflammatory response, and exosome biosynthesis inhibition
ameliorated the inflammasome-mediated inflammation in vivo. We further showed that monocytes derived from
Behget’s syndrome (BS) patients exhibited caspase-1 overactivation, leading to excessive mtDNA secretion via
exosomes, causing the pathophysiology of BS. Collectively, mtDNA-containing exosome-mediated
inflammation provides new insights into the propagation and exacerbation of inflammation in human
inflammatory diseases.
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