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要旨：Precise wiring of neural circuits requires cellular recognition mechanisms that mediate discrimination between neurites. The Drosophila Down Syndrome Cell Adhesion Molecule (Dscam) gene encodes 19,008 distinct cell recognition proteins by virtue of extensive alternative splicing. Biochemical and structural studies demonstrated that each isoform binds to the same isoforms but not to different isoforms. Thus, diversity of Dscam isoforms provides thousands of recognition specificities. In this seminar, I will discuss a role of Dscam diversity and its vast recognition specificities during neural circuit assembly. Molecular and genetic studies indicated that Dscam diversity provides each neuron with a unique identity, thereby allowing each neurite to selectively recognize self-neurites originating from the same neuron. This selective self-recognition underlies a cellular phenomenon of neurite self-avoidance, which supports efficient elaboration of dendritic and axonal arbors over their receptive fields. Recent studies demonstrated that thousands of Dscam isoforms are essential to give rise to sufficiently large numbers of identities to faithfully execute self-avoidance. Thus, Dscam diversity provides a robust discrimination mechanism underlying neurite self-avoidance during neural circuit assembly.
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