Microglia mitophagy endows resilience to stress induced cognitive rigidity
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Introduction. Dysfunctional autophagy in neural cells has been implicated as an early feature of neuropsychiatric vulnerability. Despite this association, the specific brain regions and cell types affected by autophagy abnormalities in these disorders, as well as the mechanisms underlying their dysregulation, remain poorly understood. 
Aims. Here we investigated the neural code by monitoring autophagy dynamics in mice undergoing restraint stress to determine how sustained autophagy encodes resilience. 
Methods. By performing in vivo two-photon fluorescence imaging to simultaneously track autophagy flux and neural activity patterns in stress-sensitive brain areas, we identified the autophagy-flux signature of susceptibility and resilience. 
Results. Following exposure to environmental stress, mitochondrial autophagy was activated in microglia within the medial prefrontal cortex (mPFC) in resilient mice. By contrast, microglia were trapped in hyper-activation mode in susceptible mice, with autophagy impaired and mitochondria accumulating. Notably, this enhanced mitophagy appears to inhibit excessive synaptic phagocytosis by microglia, thereby counteracting the development of negative affective disorders. Preliminary findings suggest that the mitophagy receptor Bnip3l plays a crucial role in mediating this protective process. We hypothesize that microglia may prevent the degradation of Bnip3l by FBXL4 via activation of the P2X7 receptor, thus facilitating mitophagy. 
Discussion. We propose that this mechanism acts as an intrinsic protective response against the impact of stress and suggest that boosting this pathway may prevent negative behavioral trajectories by restoring mitochondrial quality control.
