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he alteration of axonal-transport is an early and causal event in many neurodegenerative diseases (ND). Among the

mechanisms contributing to axonal-transport defects, the loss of microtubules dynamism is one of the key mechanisms.
Spastin is a microtubule severing protein involved in cytokinesis and in axonal-transport. Mutations in SPG4 gene encoding
spastin are found in patients with hereditary spastic paraplegia (HSP), an autosomal dominant ND. Recently, it has been shown
that to increase spastin levels rescues the pathological phenotypes in HSP-patient-derived cells suggesting that intervening
to modulate spastin levels may be a valid therapeutic strategy in ND characterized by spastin misregulation. We found that
spastin is regulated by the kinase HIPK2 in neural compartment. HIPK2 depletion leads to spastin down regulation in a
proteasome-dependent manner and impairs axonal-transport. Wild-type-HIPK2 overexpression, but not kinase-defective-
HIPK2, increases spastin levels and rescues axonal transport defects in spastin-deficient motor neurons. Mechanistically, we
showed that HIPK2 phosphorylates spastin at S268. This phosphorylation stabilizes spastin and prevents its polyubiquitination
and proteasome degradation. These results, in addition to expanding our understanding of the HIPK2/spastin axis in neural
compartment, might provide the basis for the development of a new therapeutic approach to treat HSP.
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