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Abstract 
mtDNA that has escaped the mitochondria is a potent pro-inflammatory stimulus. We 
recently demonstrated that activation of the intrinsic apoptosis pathway leads to 
mtDNA release into the cytoplasm of dying cells. During apoptosis, the pro-death 
proteins BAX and BAK permeabilize the outer mitochondria membrane and form 
macropores through which the inner mitochondrial membrane balloons out into the 
cytoplasm. We refer to this event as mitochondrial herniation. In the absence of 
caspases, released mtDNA triggers the cGAS/STING innate immune signalling 
cascade which drives type I interferon production and secretion by the dying cell. To 
understand the events that occur post-herniation, we have engineered mice and cell 
lines with fluorescently tagged mitochondria-associated proteins. These systems 
allow us to image mitochondrial behaviour in both primary and immortalised cells. 
Cryo-EM studies of apoptotic cells have revealed the presence of herniated 
mitochondria that are partially, and in some cases, fully encapsulated by double 
membraned vesicle structures. Points of contact between the mitochondrial inner 
membrane and the inner vesicle membrane are apparent. These observations 
suggest that a mitophagic response is triggered during intrinsic apoptosis, with the 
mitochondrial inner membrane being specifically recognised upon exposure to the 
cytoplasm. Whether this is mediated by the PINK1–Parkin or receptor-mediated 
mitophagy pathway, or an alternative mechanism, is the subject of ongoing 
investigation.  
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