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To investigate the relative contribution of cell-autonomous mechanisms and extrinsic factors in the control of Purkinje axon growth, we examined cultures of dissociated Purkinje cells isolated from embryonic (E14-E17) or newborn rat pups (P0). After 7 days in vitro, embryonic Purkinje cells exhibited a long axon stem with poorly developed terminal ramifications. On the contrary, Purkinje neurons plated at P0 displayed a short neuritic stem breaking into a large terminal arbour. To ask whether the age-specific growth patterns are related to differential expression of growth-associated genes, we investigated GAP-43 mRNA expression by means of RT-Real Time PCR on L7-GFP Purkinje cells plated in vitro or selected by Flow-activated cell Sorting (FACS) at different ages from E17 to P6. Preliminary data show a progressive down-regulation of GAP-43 from embryonic to postnatal life.

To identify extrinsic factors that stimulate the elongation of Purkinje axons, we examined the role of anosmin-1, a protein known to promote elongation and branching of mitral cell axons, which is also expressed by developing Purkinje cells during the period of neuritogenesis. After 7 days in vitro, both E17 and P0 anosmin-1-treated Purkinje cells showed a significant increase in axon elongation and branching, but maintained the age-specific growth patterns. These effects were reversed by application of blocking antibodies. Anosmin-1 also promoted the sprouting of injured Purkinje axons in organotypic slices, but failed to induce true regeneration.

These observations suggest a biphasic growth pattern of developing Purkinje axons: a prenatal phase, mainly consisting in stem axon elongation, and a postnatal phase, characterised by the development of terminal branches. This switch of axon growth mode is paralleled by the downregulation of GAP-43. Therefore, extrinsic cues, such as anosmin-1, regulate Purkinje axon growth by modulating age-specific intrinsic neuronal potentialities.
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