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Brain-on-a-Chip: an in vitro CNS Myelination Model

Abstract: Myelin is essential for the development and function of the central nervous system
(CNS) in vertebrates. Dysfunction or loss of myelin or myelin-forming oligodendrocytes (OLs)
contributes to many neurological deficits. The molecular mechanisms that control CNS
myelination remain incompletely understood. To facilitate studies into CNS myelination and
axon-glial interactions, we developed an in vitro myelinogenesis model using a scalable three-
dimensional microfluidic platform for these brain aggregates and demonstrated that electrical
stimulation of neurons promoted OL differentiation and myelination even more than retinoic
acid and ciliary neurotrophic factor treatments. The system is applicable to in vitro
manipulations for neurodevelopmental, axon-glia interactions studies as well as small molecule
testing for their capabilities to promote OL differentiation and myelination.
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