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            Abstract
Functional screening for compounds that promote remyelination represents a major hurdle in the development of rational therapeutics for multiple sclerosis. Screening for remyelination is problematic, as myelination requires the presence of axons. Standard methods do not resolve cell-autonomous effects and are not suited for high-throughput formats. Here we describe a binary indicant for myelination using micropillar arrays (BIMA). Engineered with conical dimensions, micropillars permit resolution of the extent and length of membrane wrapping from a single two-dimensional image. Confocal imaging acquired from the base to the tip of the pillars allows for detection of concentric wrapping observed as 'rings' of myelin. The platform is formatted in 96-well plates, amenable to semiautomated random acquisition and automated detection and quantification. Upon screening 1,000 bioactive molecules, we identified a cluster of antimuscarinic compounds that enhance oligodendrocyte differentiation and remyelination. Our findings demonstrate a new high-throughput screening platform for potential regenerative therapeutics in multiple sclerosis.
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                    Figure 1: Conception and fabrication of micropillar arrays for modeling myelination.[image: ]


Figure 2: BIMA.[image: ]


Figure 3: High-throughput screening of bioactive compounds for differentiation and membrane wrapping identifies a cluster of antimuscarinic compounds.[image: ]


Figure 4: Validation of clemastine and benzatropine with purified oligodendroglia cultured alone or with purified DRG neurons.[image: ]


Figure 5: Clemastine enhances the kinetics of remyelination and promotes remyelination in mice after gliotoxic injury with lysolecithin.[image: ]
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