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Research Update – December 2007

As research advocates the Cure Tay-Sachs Foundation (CTSF) is provided with quarterly reports on the progress of the research we fund.    Much of this is confidential information and cannot be shared beyond people that have signed confidentiality agreements.     But the CTSF feels very strongly that we must share with our donors the progress their money is making possible.     You sent money in the hopes of advancing the CURE for Tay-Sachs disease.   So we requested that the Tay Sachs Gene Therapy (TSGT) Consortium researcher team provide a simplified summary of the research progress for pubic release.    Their research is on the leading edge of Gene Therapy and they must be very careful about releasing information before sufficient data is collect to support their findings.   
It is our good fortune to have teamed up with a highly responsive, professional, and brilliant team of researchers that are supporting our efforts to raise funds – and find a CURE.   The following was written by the TSGT Consortium in simplified terms (as simple as this stuff gets).    You will see that the research is making significant progress, the plan is very well thought out, and your dollars are making a difference.   To date the CTSF has contributed $50,000 to the TSGT Consortium and it is our wish to provide significantly more financial support in 2008 – with your help!
TSGT Consortium

1st Quarter Report

Summary for Public Release

The Tay-Sachs Gene Therapy (TSGT) Consortium was formed during the summer of 2007 with the goal of initiating a gene therapy clinical trial in Tay-Sachs (T-S) and Sandhoff (SD) disease patients in the next 3 years. We propose to inject into the brain an adeno-associated virus (AAV) vector carrying two human genes deficient in these diseases, the HexA (T-S) and HexB (SD) genes. The goal is to use this AAV vector to produce normal enzyme at levels sufficient to correct the enzymatic deficiency throughout the entire brain of these patients. 

The TSGT Consortium has initiated its activities in the last quarter of 2007. New personnel have been hired in participating laboratories to power our research, and as a result, significant progress is already being made.

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. To be able to do this in an objective manner, it is essential to have a complete and detailed description of how these diseases progress from its earliest symptoms to terminal stages – this is known as the Natural History of a disease. The best way to do this is to collect and analyze data from a large number of patients. For this purpose the TSGT Consortium (in collaboration or consultation with MDs from several institutions in the US) have developed three separate surveys for infantile, juvenile and late (adult) onset variants of Tay-Sachs and Sandhoff diseases. The National Tay-Sachs and Allied Disease Association (NTSAD) will send these surveys out to families in their database in the first quarter of 2008. Family participation is absolutely crucial to accomplish this important goal.

Studies conducted by TSGT members using two separate AAV vectors, each carrying one of the human genes, have produced remarkable therapeutic results in GM2 mice. However, we believe that inserting both human genes into a single AAV vector will be advantageous for application in humans because of lower production costs, and possibly higher efficiency compared to using two separate vectors. We have generated an AAV vector carrying both human genes, and our preliminary studies have shown that it works well. We are currently testing the production efficiency of this vector and soon will start therapeutic experiments in GM2 mice, comparing it to the existing two-vector system.

Continuation studies with the existing two-vector system have shown that the amount of vector injected has a significant impact on therapeutic efficiency: Higher amounts of gene therapy vector ( GM2 mice survive longer in good health. These studies have also shown that enzyme is distributed to the entire brain from a few injection sites, and that it can be found in sensory organs as well. This is extremely important since blindness is one of the characteristics of infantile Tay-Sachs disease. Another extremely important finding is that early treatment with AAV vectors is absolutely essential to the success of the gene therapy treatment in GM2 mice: Early gene therapy treatment ( GM2 mice survive in good health for more than 1 year (the humane endpoint in untreated GM2 mice occurs at 4 months of age). 

In addition to studies in GM2 mice, we have initiated gene therapy studies in GM2 cats as well. We believe this is an important intermediate step to apply what we have learned in GM2 mice to humans. This is because the human brain is > 1000-fold larger than the mouse brain. Preliminary studies with the two-vector system injected into the brain of GM2 cats at 4-6 weeks of age are showing encouraging results. While untreated GM2 cats do not survive past ~ 4.5 months of age, two gene therapy treated GM2 cats are now 6.5 months old, with one cat in particular remaining in very good health. Of course, these studies must be repeated before firm conclusions can be drawn.

Finally we performed a detailed comparison of the lipids (fat) in the brains of GM2 mice, cats and humans with Sandhoff disease (something never done before), and found that GM2 cats present an intermediate form of disease between GM2 mice and SD humans. Thus it appears that the GM2 cat is an exceptionally valuable intermediate sized and disease model in which to test and fine-tune our gene therapy approach before embarking on a human clinical trial. 

We thank the Tay-Sachs community, parents, and the following foundations for their tremendous support and encouragement: National Tay-Sachs and Allied Diseases Association (www.ntsad.org); The Cure Tay-Sachs Foundation (www.curetay-sachs.org); The Mathew Forbes Romer Foundation (www.mfrfoundation.org); The Cameron and Hayden Lord Foundation (www.lordfoundation.org); The Jewish Community Federation of San Francisco Endowment Fund (Sophia Pesotchinsky).

