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Identification of receptors for phosphacan which inhibit axonal regeneration
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Highly purified recombinant phosphacan was purepared using anion exchange and gel
filtration chromatography. Increasing gradient of recombinant phosphacan induced dystrophic endball, a mor
phological marker for regeneration stopping axons, to cultured dorsal root ganglion neurons. Using electro
n microscope and immunocytochemistry, autophagosomes were found in dystrophic endball, suggesting that aut
ophagy is an essential cellular event for formation of dystrophic endball.

Surface plasmon resonance assay revealed that phosphacan strongly bound to PTPsigma and LAR which are know
n as receptors for chondroitin sulfate. Surprisingly, interaction between phosphacan and PTPsigma or LAR w
as two-phase manner, and not only chondroitin sulfate but also keratan sulfate were involved in interactio
n. Free keratan sulfate sugar also bound to PTPsigma and LAR.

PTPzeta, another member of receptors tyrosine phosphatase, was also identified to be involved in inhibitio
n of axonal regeneration.
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