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Realizing healthy longevity of the brain based on the neuroimmune system aging
checkpoint
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Lack of a membrane protein SIRPa in microglia, brain macrophage-like cell,
results in the activation of microglia in white matter region and reduced age-related motor learning
deficits in microglia-specific SIRPa conditional knockout mice (MG-SIRPa cKO). In contrast,
reduction of the aging phenotype was not observed in the cerebellum, which is critical for motor
learning. Genetic analysis revealed that white matter tissues of MG-SIRPa cKO mice showed gene
expression similar to that of aging white matter. We also identified a set of genes
characteristically expressed in post-aging SIRPa -deficient microglia. When we examined white matter
function in MG-SIRPa cKO mice with complex running wheels, we unexpectedly found that performance
was reduced in MG-SIRPa cKO mice, suggesting that SIRPa -deficient microglia may impair white
matter function at a young stage.
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