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Recent human genetic studies have identified microglial genes, including the transcription factor
PU.1 (encoded by SPI1 gene), as critical regulators in the pathogenesis of Alzheimer’s disease
(AD)!. Although SPI1 is a well-established AD genetic risk factor, it remained unclear whether its
downregulation or upregulation would confer benefits. A recent study reported that Spil knockdown
exacerbated insoluble AR accumulation, plaque deposition, and gliosis®>. However, the use of a
whole-body knockdown model, although informative, has limitations in dissecting the cell-specific
effects of SPI1 modulation. This is particularly important given the complex interplay of different
brain cell types in the brain during AD pathogenesis.Here, we demonstrate that the selective
deletion of Spil in microglia worsens AD-related pathologies in an amyloid mouse model.
Specifically, microglial Spil deficiency increases amyloid deposition, gliosis, and dystrophic
neurites, while impairing the microglial response to plaques. To elucidate the underlying
mechanisms, we performed integrative analysis of proteomics data and functional cell biology data.
Our findings reveal that loss of Spil in microglia disrupts phagocytic function, primarily through
dysregulation of a few key signaling proteins. These results provide crucial in vivo evidence to guide
future therapeutic strategies for AD.
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