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Abstract

Oligodendroglia (OLG) mediate myelination of neurons, a process that allows efficient electrical impulse

transmission in the central nervous system (CNS). Oligodendrogenesis has been shown to occur in at

least three waves during mouse CNS development. By performing single cell transcriptomics, we have

previously shown that these mouse waves undergo a process of transcriptional convergence before

birth, attenuating the expression of patterning transcription factors. We have now extended this analysis

to post-natal stages and aging in mouse, using single cell and spatial transcriptomics and epigenomics,

including technologies as Nano-Cut&Tag and spatial CUT&Tag, that allow to probe histone

modifications genome-wide at a single cell and spatial level, respectively.

An autoimmune response against oligodendroglia and myelin triggers demyelination in multiple sclerosis

(MS). We have previously identified disease-specific OLG populations in a mouse model of MS,

characterized by the expression of immune genes. Assessing chromatin accessibility and the

transcriptome simultaneously at the single cell level, we found that immune genes exhibit a primed

chromatin state in mouse and human OLG in a non-disease context, compatible with rapid transitions to

immune-competent states in MS. This primed chromatin state could reflect epigenetic memory from

previous cellular states during development. Moreover, MS susceptibility single-nucleotide

polymorphisms (SNPs) overlap with open chromatin regions in mouse and human OLG, suggesting that

susceptibility for MS may involve OLG.
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