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A novel model of multiple sclerosis and multiple system atrophy that are
differentially manifested by the time of abnormal protein expression

Kira, Jun-ichi
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We developed a novel multiple system atrophy (MSA) model by
oligodendrocyte-specific over-expression of human A53T mutant a -synuclein in adult mice using
Tet-Off regulation. Transgenic mice presented rapidly progressive ataxia and prominent demyelination

in the brainstem/cerebellum with phosphorylated a -synuclein accumulation and substantial glial
activation. With late re-inhibition of a -synuclein production, clinicopathological deterioration
persisted despite the resolution of aggregated a -synuclein. Single-cell RNA sequencing of brain
CD11b+ cells revealed a unique microglia cluster highly expressing TIr2, Tgm2, Argl, Msrl, and
inflammatory cytokine genes that surrounded phosphorylated a -synuclein aggregates. Prophylactic
administration of a colony-stimulating factor 1 receptor inhibitor increased these «a
-synuclein-associated microglia and worsened demyelination. Thus, a unique a -synuclein-associated
microglia subset engages in progressive demyelination and neurodegeneration.
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