[image: image1.jpg]Cure Tay-Sachs

o undation
www.curetay-sachs.org



[image: image1.jpg]





Research Update – June 2008

To date the Cure Tay-Sachs Foundation has issued $150,000 in research grants to the Tay-Sachs Gene Therapy (TSGT) Consortium.   A condition of our financial support requires the TSGT provide a statement for public release discussing each fiscal quarters research progress.   You may find even the two page summary difficult to understand, but as a donor to the Cure Tay-Sachs Foundation we believe you have a right to know where your money is being used and how that research is progressing.       
The following is the TSGT Consortium progress report for the period ending June 30, 2008.

TSGT Consortium

June 2008

Summary for Public Release

The Tay-Sachs Gene Therapy (TSGT) Consortium has the goal of initiating a gene therapy clinical trial in Tay-Sachs (T-S) and Sandhoff (SD) disease patients in the next 3-4 years. This will be based on the injection into the brain of an adeno-associated virus (AAV) vector carrying two human genes deficient in these diseases, the HEXA (T-S) and HEXB (SD) genes.

1. One of the key components of a future human clinical trial is to figure out whether the gene therapy treatment is having an effect on Tay-Sachs or Sandhoff patients. This is done by comparison to the Natural History of the disease, which is a detailed description of how these diseases progress from earliest to latest symptoms. To develop this Natural History of Tay-Sachs and Sandhoff diseases, TSGT researchers, in collaboration with scientists and physicians outside TSGT, have developed three detailed questionnaires for infantile, juvenile and late onset (adult) variants of Tay-Sachs and Sandhoff diseases. The Natural History study and questionnaires received final approval from the Massachusetts General Hospital Institutional Review Board on June 23rd 2008. The questionnaires will be sent out to families this month. Finally we are working with a company to develop a web database to easily capture all the information in the questionnaires, and which can be expanded to incorporate advanced features such as MRI results.
2. We have now shown that we can achieve distribution of Hex A enzyme throughout the entire brain of GM2 mice after injection of a mixture of two AAV vectors into a single structure on both sides of the brain. We are currently finishing our evaluation of their effect on GM2-ganglioside levels in the brain. Once we have completed this task, these AAV vectors can move to the next phase of our project of testing their long-term therapeutic efficacy in GM2 mice and cats. 

2.1. We are continuing our work to develop an effective AAV vector carrying simultaneously both subunits (alpha and beta) that make up the Hex A enzyme.

2.2 We have compared the efficacy of different formulation of AAV vectors on levels of HexA expression in the GM2 mouse brain.   

2.3. We have finished comparing the efficiency of different types of AAV serotypes for gene delivery to the brain in mice and cats.  We have selected one type of AAV serotype that will be used in all follow-up studies. The AAV serotype selected works well in both species and therefore it is also likely to work efficiently in the human brain. 

3.  We are continuing long-term therapeutic studies in AAV-treated GM2 mice with first generation Tay-Sachs AAV vectors. 

3.1. Treated mice are now 20-21 months of age, compared to untreated mice that die at 4 months of age. Additional studies have begun to rigorously measure the performance of GM2 animals treated by gene therapy in a number of tests for motor skills, memory and learning. 

3.2. Studies on mice have been conducted to evaluate an effect of injection in different parts of the brain on survival and efficacy of gene therapy in GM2 mice

3.3. In studies complementary to the TSGT Consortium project, we have demonstrated the exceptional therapeutic efficacy of an alternative method to deliver AAV vectors to the brain that could be easily deployed in human patients using a routine low risk neurosurgical procedure. Using this approach we have been able to eliminate lysosomal storage in the brain of AAV-treated mice, which are still alive and in remarkable good health at 13 months of age compared to untreated mice, which die at 9-10 months of age. This method is currently being tested in GM2 mice.

3.4. The effect of gene therapy on molecular markers in the GM2 mouse brain has been evaluated. Some of these markers, sometimes called biomarkers, may later be used to evaluate therapeutic effect in humans. 

3.5. We are evaluating the effect of the immune system on the therapeutic efficacy of gene therapy in GM2 mice.

4. Gene therapy in GM2 cats.

4.1 The first task was to increase the colony of GM2 cats. The space assigned to this colony has been doubled. Presently it is still a challenge to generate a sufficient number of affected GM2 kittens.  However we are confident that with the current expansion of the colony size, by next year more kittens with the disease will be born.

4.2 Two GM2 cats were treated with the existing two-vector system (used to treat mice) by direct injection into the thalamus on both sides of the brain. One cat also received intravenous injection of similar vectors designed to express enzymes in the liver. [In previously published experiments from other researchers, liver-based expression of lysosomal enzyme enhanced therapeutic benefit in mice by reducing the response of the immune system to the treatment.] Treated cats lived almost 2 times longer after only 2 brain injections. Both cats continued to gain weight throughout the experiment, and the cat that received the intravenous injection retained vision throughout its life. 

4.3 New experiments in cats utilizing the vectors and delivery strategies optimized in GM2 mice are planned. Work is going on in healthy cats in order to optimize surgical techniques and evaluate the effect of the cat immune system on long-term expression of human proteins in the cat brain.  

4.4 The next group of GM2 cats will receive the new AAV vector formulation via the most effective delivery approach. We expect these animals to perform much better and survive considerably longer than the first group of gene therapy treated GM2 cats, but the experiments must be done before this expectation can be confirmed. Considerable optimization was also necessary in GM2 mice before achieving long-term survival of AAV-treated animals (see 3.1). 

5. The detailed comparison of the lipids (fat) in the brains of GM2 mice, cats and humans with Sandhoff disease has been completed. 

We found that GM2-ganglioside levels increase from mouse to human with the cat having an intermediate level. For the first time we found that myelin (white matter in the brain) is severely affected in humans with T-S and SD, and to a lesser extent in cats and mice (in this order). This is a very important finding with implications for imaging studies in patients. 

We found that AAV-treatment in the mouse brain appears to be sufficient to spare some of the vision that is usually lost in infantile Tay-Sachs and GM1 patients. 
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