The immunoglobulin domains of the IgSF member TAG-1/Cntn-2 are necessary and sufficient for its physical interaction with Caspr2 and potassium channels.
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Axons and myelinating glia, oligodendrocytes in the central (CNS) and Schwann cells in the peripheral (PNS) nervous systems, reciprocally influence each other’s development and trophism. These interactions are critical for the formation of distinct axonal domains in myelinated fibers that ensure the rapid propagation of action potentials. Macromolecular complexes mediating axo-glial interactions in these domains have been identified, consisting of members of the immunoglobulin superfamily (IgSF) of adhesion molecules and the neurexin superfamily as well as other proteins. We have investigated the molecular details of axo-glial interactions in the juxtaparanodal region of myelinated fibers by utilizing domain-specific GFP constructs and immunoprecipitation assays on transfected cells. We provide evidence that TAG-1, Caspr2 and Kv form a specific juxtaparanodal complex where the three proteins directly interact via the Ig domains of TAG-1. In addition to providing information about functional domains in this juxtaparanodal complex, this is the first report of a direct interaction of TAG-1 and potassium channels. This tripartite complex apparently is independent of other juxtaparanodal proteins such as Connexin29. TAG-1 plays a major role in organizing the juxtaparanodal components since it is the only protein identified so far that directly interacts with both Caspr2 and potassium channels. The tripartite TAG-1/Caspr2/Kv complex is required for the correct positioning of potassium channels in the area.

