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Several modes of replacement therapy for the Twitcher homozygous mouse were presented. These featured both viral transduction experiments and bone marrow transplantation.  The efficacy of two constructs AAV2/5 and AAV2 were compared.  Injections were delivered into the cerebral cortex, hippocampus and thalamus.  Immunohistochemistry for GALC activity was performed at ten and thirty-eight days.  The untreated Twitcher controls had little or no staining in all locations.  Staining was strong in Ammon’s Horn where AAV2 was around 25% normal levels (approximately the therapeutic range) and the AAV2/5 was about 25 fold higher than normal. It was of note however that the vector, a neuronotropic virus, was associated with GALC staining only in neurons and not in any form of glia.  The lifespan of Twitcher controls is approximately 40 days.  By comparison, for animals receiving AAV2 it was still only 45 days and for AAV2/5 55-60 days.

Experience with partial bone marrow ablation and   bone marrow transplantation using an injection of syngeneic 1x10 6th bone marrow cells on P 2-3 with follow-up surveys at P 10 and P 38 was then presented.   One of the experiments involved the combination of AAV2/5 and BMT.  Combined therapy showed the following findings at P 40 for no globoid cells (decreased PAS staining), increased myelination (increased luxol fast blue staining), and minimal astrocytosis (decreased GFAP staining) and minimal macrophage activation decreased CD11b staining. (No neuropathology was available for end-stage treated mice.)  These effects were present in the forebrain but not in the cerebellum, presumably reflecting the fact that the AAV2/5 injections were limited to the forebrain. Motor performance (balance) was improved significantly only with a regimen of combined therapy, but with performance still at only about 20% of control. The mean life spans of animals receiving BMT only, AAV2/5 only and the combined therapy were approximately 45, 55 and 105 days, respectively. Although the mean life span of Twitcher mice that received the combination therapy was still considerably less than controls (approximately 2 years), there was a clear and dramatic synergy between the gene therapy and BMT. In summary, the combined therapy in comparison to single therapy increased life span, improved motor function and decreased the levels of pro-inflammatory markers in the CNS.

