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Olig2 induction upon brain lesions – implications for neuronal repair
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Lesions in the adult mammalian brain elicit complex responses, including massive cell proliferation. However, none of these dividing cells seem to be able to regenerate neurons. With the aim to unravel factors contributing to the failure of neurogenesis in the lesioned cerebral cortex, we examined the expression of cell fate determinants in the mouse neocortex after acute brain injuries, such as stab wound or focal ischemia, and in a model of chronic amyloidosis. While none of the neurogenic factors such as Pax6, Mash1, Ngn2 was detected in the injured parenchyma, we observed a strong up-regulation of the bHLH transcription factor Olig2 in both acute and chronic lesions. While Olig2 was up-regulated in cells with glial features in mice with amyloid deposition, after stab-wound a large proportion of Olig2-immunopositive cells was constituted by proliferating undifferentiated precursors. In order to examine the function of Olig2 in brain injury, we injected retroviral vectors containing a dominant negative form of Olig2 into the lesioned cortex two days after stab wound. This resulted in a significant number of infected cells generating immature neurons that were not observed after injection of the control virus. These data therefore imply Olig2 as a repressor of neurogenesis in cells reacting to brain injury and open new perspectives towards evoking endogenous neuronal repair.

