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In the damaged mammalian central nervous system, reactive glial cells form a scar that contains
chondroitin sulfate proteoglycan (CSPG). Damaged axons stop elongation after forming bulbous
endings called dystrophic endballs, upon encountering an up—gradient of CSPG. The present
study focuses on molecular mechanisms underlying the CSPG-induced dystrophic change. We
cultured adult rat neurons on a CSPG gradient and reproduced the formation of dystrophic
endballs /n vitro. Large—scale screening led to the identification of an intracellular signaling
pathway that is likely to control the ability of axons to cross the inhibitory CSPG rim. Serine
phosphorylation in paxillin, which regulates the turnover of focal adhesive contacts, is involved in
this signaling pathway. We made a phosphorylation—mimicking form of paxillin by mutating the
serine residue into an aspartate. Axons expressing the mutant form of paxillin crossed the
inhibitory CSPG rim. These results suggest that dynamics of focal adhesive contacts plays a
critical role in the regulation of axon regeneration across the glial scar and that damaged axon
tracts can be repaired in part by drugs that act at focal adhesion components.




