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Abstract

The dominant risk factors for late-onset Alzheimer's disease (AD) are advanced age and the APOE4
genetic variant. To examine how these factors alter neuroimmune function, we generated an
integrative, longitudinal single-cell atlas of brain immune cells in AD model mice bearing the three
common human APOE alleles. Transcriptomic and chromatin accessibility analyses identified a reactive
microglial population defined by the concomitant expression of inflammatory signals and cell-intrinsic
stress markers whose frequency increased with age and APOE4 burden. An analogous population was
detectable in the brains of human AD patients, including in the cortical tissue, using multiplexed
spatial transcriptomics. This population, which we designate as terminally inflammatory microglia
(TIM), exhibited defects in amyloid-β clearance and altered cell-cell communication during
aducanumab treatment. TIM may represent an exhausted-like state for inflammatory microglia in the
AD milieu that contributes to AD risk and pathology in APOE4 carriers and the elderly, thus presenting
a potential therapeutic target for AD.
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