Adult Stem Cells in the Regeneration of the Central Nervous System

Abstract

The regeneration of intricate neural networks in the adult brain can be achieved by manipulating intrinsic neuronal growth and regeneration mechanisms and the inhibitory central nervous system (CNS) environment. Several myelin-associated inhibitors that restrict axon regeneration, including Nogo66, myelin-associated glycoprotein (MAG) and oligodendrocyte myelin glycoprotein (OMgp), can associate with a common GPI-linked protein NgR. This ligand-receptor complex, together with co-receptors p75NTR/TROY and LINGO-1 is able to inhibit longitudinal neurite extension. Our recent findings suggest that myelin-associated inhibitors may also signal through NgR-independent mechanisms to regulate neurite outgrowth. Using retrovirus-mediated genetic manipulation studies, we have also begun to unravel the mechanisms responsible for the development of individual newborn neurons in the adult CNS in vivo. These findings lay the foundation for the development of strategies to promote adult CNS axonal regeneration after injury. This work also provides a system to isolate and culture neural stem cells in the adult CNS to develop novel treatments for CNS injuries and neurodegenerative disorders.

