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In this study, we focused on Draxin functions in corpus callosum formation and
thalamocortical projections. We found that Draxin has a critical role for the projections
of corticothalamic and thalamocortical axons. Draxin is strongly expressed in early-born
cortical neurons, including subplate and Cajal-Retzius cells, and weakly expressed in
the ventral telencephalon and dorsal thalamus. Draxin deficient mice showed severe
defects in the guidance of these axons: thalamocortical and corticothalamic axons
followed an ectopic route through the external capsule instead of projecting to the cortex
and thalamus, respectively. We found that thalamic axons showed a pathfinding error in
the internal capsule region at embryonic day 14.5, when cortical axon pathfinding still
appeared normal. This suggests that primary defects in the thalamocortical axon
pathfinding cause misprojection of cortical axons. In addition, we showed that Draxin
binds to thalamocortical axons and has inhibitory effects for neurite outgrowth from
thalamic explants. Thus, we propose that Draxin repulsion from the neocortex may be
essential for proper guidance of thalamocortical axons. We also found that Draxin
repulsion is mediated by a receptor, dcc in the callosal neurons.
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