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Research Update – July 2007

The Cure Tay-Sachs Foundation was specifically created to fund the research that shows promise to treat and ultimately cure Tay-Sachs disease.   In our June 2007 update we discussed why Tay-Sachs disease was a good candidate for Gene Therapy.    In this month’s update we thought it might be helpful to back up a step and review what Tay-Sachs disease is; how it might be treated; and what the hurdles to an effective treatment and cure might be.    We must begin with a basic understanding of the terms that we will use.

· Tay-Sachs disease is a hereditary disease.  You cannot catch it or become infected by it.   You are either born unaffected, a carrier, or affected.

· There are three forms – Classic or Infantile; Juvenile On-Set; and Late-On Set.  The disease always results in early death in the Classic and Juvenile forms.

· A carrier is someone that has been passed a mutant form of Hex A.   A child must be passed a mutation from each parent to be affected.   When two carriers have a child there is a 25% chance it will be affected by the disease.  If only one parents passes the mutated gene – the child becomes a carrier.
· Hex A is an enzyme created outside of a brain cell and absorbed into a brain cell to break down complex waste known as GM2.   

· GM2 is a complex strand (like fat) that a brain cell cannot use.   The strand must be broken down to smaller, usable pieces.

· The Hex A is created to break down the GM2 in the lysosomal storage area of a brain cell.   That is why Tay-Sachs is considered a lysosomal storage disorder.   If the GM2 is stored instead of broken down – the brain cell suffers.
· Tay-Sachs symptoms begin to occur as GM2 accumulates in the brain cells storage areas because no Hex A is present.   As cells swell with waste they begin to malfunction and die.  This results in progressive neurological and physical deterioration of the child – ending in death.     Tay-Sachs is a neurological disease and as such the treatments or cure must be able to cross or bypass the blood brain barrier.

· The blood brain barrier protects the brain from any foreign objects.   A tremendous benefit for healthy people but a real obstacle for sufferers of neurological deterioration.   

· While Infantile (or Classic) Tay-Sachs sufferers often have no usable Hex A enzymes and Juvenile sufferers have very little usable Hex A – the body is producing a mutant form of Hex A.    There are over 100 mutations of Hex A currently known to cause the disease.   Brain cells have a kind of quality control department that determine what can and cannot be absorbed into the cell.   Mutations of Hex A are not permitted access to the cell.

So in a nut shell that is Tay-Sachs disease.   Passed from generation to generation Hex A mutations come together in an unfortunate child.  That child’s brain cells are unable to break down complex waste (GM2) and it builds up inside the storage areas of a brain cell.   As the waste builds, the cell begins to swell and is eventually killed.    The swelling and dying of brain cells is manifested in the progressive deterioration of the child’s function and control.  Once enough brain cells have died life itself can no longer be supported.   The pace of the disease is different in every child depending on the amount of usable Hex A and rate at which GM2 is accumulating.   The classic form of the disease progresses most rapidly because the child often has no usable Hex A.  Juvenile On-Set presents a little later in life because the body has low levels of usable Hex A.    Finally Late On-Set Tay-Sachs affects adults.    They have enough Hex A to present normal in early life, but ultimately the waste does build up and symptoms do present.  

To treat or cure the disease there are three basic options.    We can create more usable Hex A in the brain; we can attempt to limit the amount of waste (GM2) that is created; or we can try and make the mutant Hex A usable.    The various treatment options we will discuss in next months research update each try to affect one of those three basic variables.     The most common approach is to create more Hex A or fix the mutated Hex A.    While reducing the waste production will prolong the life of a Tay-Sachs sufferer – without eventually breaking down the waste the disease will ultimately win.    

The challenge is creating a therapy that is not recognized as a foreign object by the bodies own immune system.  Our bodies are designed to attack and eliminate foreign objects.   The therapy must also get to the brain cells – that means either direct injection into the brain (high risk) or some mechanism to cross the blood brain barrier (very slow).   The projects we choose to fund will need to address all these issues.     
Next month we will discuss many of the high profile therapies currently under review to treat neurological conditions such as Tay-Sachs disease. 

