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Research Update – March 2008

The Cure Tay-Sachs Foundation (CTSF) takes the responsibility to safeguard the generous donations of our supporters very seriously.     To protect our investment we require quarterly updates from the research projects we support.   Since our founding in June 2007 the CTSF has granted $100,000 to the Tay-Sachs Gene Therapy (TSGT) Consortium.    At this time, we believe the TSGT Consortium is conducting the most advanced and most hopeful Tay-Sachs research.   
The TSGT has been a wonderful partner with the CTSF and other private foundations currently providing financial support.    Our relationship is a text book example of how dedicated researchers and motivated advocate support can create a synergy stronger than the parts.    As donors we believe you are entitled to know where your money is going and how that work is progressing.   The following is the TSGT Consortium progress report for the period ending March 31, 2008.

TSGT Consortium

2nd Quarter Report (Jan 08 – Mar 08)
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.
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 symptoms to terminal stages. 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. These questionnaires have been presented to families during the National Tay-Sachs and Allied Disease Family meeting in Tampa, FL (March 27-30, 2008). Feedback received during this beta-testing is being used to create the final questionnaires that will be sent to families as soon at we receive approval from the Institutional Review Board at the Massachusetts General Hospital, necessary to ensure that patient data is properly collected, protected, and handled. Also we have started working with a software engineer to build a secure database to store and analyze all patient data, including Magnetic Resonance Imaging information that we are hoping to obtain from patients. On April 17th a meeting of clinicians involved in the natural history study is planned at the Harvard Faculty Club in Cambridge, MA. Genzyme (Cambridge, MA) is providing the funds for this meeting.

As indicated in our previous report we have developed an AAV vector carrying both human genes necessary to make the enzyme missing in Tay-Sachs disease. We are testing the efficiency of this vector to express enzyme in the brain of GM2 mice. In addition, we are comparing it with 4 different combinations of 4 AAV vectors carrying one of the two genes in its natural configuration or modified to increase the efficiency of enzyme production. These studies in GM2 mice are currently under way. In addition, we are comparing the efficiency of different types of AAV particles for gene delivery to the brain in mice and cats, with the idea that a particle that works well in these two rather different species is also likely to work efficiently in the human brain. We are currently analyzing the results in mice. The same AAV vectors tested in mice have been injected into the brain of cats using a highly efficient infusion technique known as convection-enhanced delivery. This is being done in collaboration with researchers in the Department of Neurosurgery at the Massachusetts General Hospital. We expect to conclude this cross-species selection of the most efficient AAV particle by early to mid-Summer 2008.
Recently concluded studies in GM2 mice with the existing two-vector system have demonstrated that to obtain great therapeutic results it is key to inject AAV vectors early. AAV-treatment at older ages was still beneficial, but did not result in the remarkable extension in lifespan that is observed in animals treated at a young age. In fact, GM2 mice treated at 1 month of age with a high dose of AAV vectors are alive today at 18 months of age and in good health (the humane endpoint in untreated GM2 mice occurs at 4 months of age). We anticipate these AAV-treated animals to reach 2 years of age, which is the normal lifespan of mice.
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.] Although untreated GM2 cats live to 4.5 months of age, the treated GM2 cats lived to 7.0 and 8.0 months after only 2 brain injections. Both cats continued to gain weight throughout the experiment, and the cat that received the intravenous injection was still able to see at 8.0 months of age.
The detailed comparison of the lipids (fat) in the brains of GM2 mice, cats and humans with Sandhoff disease is nearly complete. Also we are measuring GM2-ganglioside levels in the brains of AAV-treated GM2 cats, and characterizing the biochemical alterations in myelin composition in GM2 mice and cats. Myelin or white matter is severely affected in humans with T-S or SD.
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).


