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    Abstract
Genetic studies implicate phagocytosis pathways in microglia to be a major Alzheimer’s disease (AD)-associated process. Microglia phagocytose synapses in AD mouse models, suggesting a role for microglia in region-specific synapse loss, a pathological hallmark of AD. However, whether specific synapses are targeted for elimination, and if so, how, remains to be elucidated. Here, we show that synapses externalize phosphatidylserine (PtdSer) upon challenge by β-amyloid oligomers, which are then selectively engulfed by microglia. Mechanistically, we find that Triggering Receptor Expressed on Myeloid Cells 2 (TREM2) is critical for microglia to sense and preferentially engulf AD synapses. In brains of mice and humans, TREM2 dysfunction leads to exacerbation of apoptotic synapses. Our work altogether suggests a fundamental role for microglia as brain-resident macrophages to remove damaged synapses in AD. We provide mechanistic insight into how TREM2 variants associated with increased risk of developing AD may contribute to defective microglia-synapse function.
One-Sentence summary Microglia selectively engulf synapses in Alzheimer-like mouse brains via PtdSer-TREM2 signaling.
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