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Elucidation of glia inflammation mechanisms common to degeneration and
demyelination by novel pathogenic microglia
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We developed a rapidly progressive multiple system atrophy-cerebellar

(MSA-C) mouse model. PIpl-tTA::tetO-SNCA*A53T transgenic (Tg) mice that express mutant A53T a
-synuclein (a -syn) in oligodendroglia from 8 weeks and develop MSA-C at 22 weeks reaching mortality
at 30 weeks. Tg mice had abundant phosphorylated a -syn (pa -syn) deposits and glial inflammation
in the brainstem/cerebellum. Single-cell RNA sequencing of CDllb-positive microglia isolated from
brainstem/cerebellum and spinal cord of Tg mice revealed a unique microglia cluster that highly
expresses Toll-like receptor 2, transglutaminase 2, arginase-1, and various inflammatory cytokines
compared to other clusters. These microglia surrounded pa -syn aggregates and increased after the
onset of MSA-C. Therefore, we named these microglia as a -synucleinopathy-associated microglia
SAM). A centrally acting pan-Cx blocker, INI-0602, attenuated disease progression and pa -syn burden

in Tg mice.
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