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The CNS is an important target for gene therapy of neurological disorders. Recombinant adeno-associated virus (rAAVs) holds 
the promise for therapeutic gene transfer to treat a variety of diseases including the CNS diseases. Capability of some novel 

primate rAAVs to cross the blood-brain-barrier and achieve wide spread CNS gene transfer remarkably expanded potentials of 
rAAV in treating CNS disorders. Canavan’s disease (CD) is a fatal pediatric and currently untreatable leukodystrophy caused 
by genetic mutations in aspartoacylase (AspA), serving as a good model for developing efficacious, sustained and safe gene 
therapeutics to treat widespread lethal neuropathology in CNS diseases. Thus, we investigated two different routes of vector 
administration for the efficacy and sustainability of rAAV gene therapeutics in CD mice which authentically recapitulate the 
severest clinical phenotypes of CD with a uniform lethality at 4 weeks. We first achieved a complete rescue of lethality, extending 
the lifespan to up to 2 years and restoring growth even with treatment as late as postnatal day 20 by single intravenous (IV) 
injections. To minimize potential systemic vector toxicity and reduce vector manufacturing burdens, we also demonstrated 
that single intracerebroventricular (ICV) injections of different serotypes of rAAV hAspa at 100-fold lower doses extended 
survival up to 2 years, normalized growth, and improved motor function and clinical symptoms. However ICV injections were 
less effective than IV in improving motor functions, suggesting the importance of peripheral AspA gene transfer. In summary, 
we achieved complete rescue of lethality and effective alleviation of hydrocephalus and motor dysfunction by novel rAAV 
gene therapy irrespective of administration route or time of intervention. Our study emphasizes the potential to further refine 
approaches for CD gene therapy using novel rAAVs and opens up newer vistas for the effective treatment of other currently 
untreatable monogenic CNS disorders.
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