Can We Get There From Here?

The Huntington’s Disease Community’s Strategic Plan for the Cure

Part Two


Drug Discovery and Development

As basic research begins to fill in the puzzle pieces about the Huntington’s disease process, drug discovery and development becomes critical to translating research findings from the lab into treatments in the clinic.
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Michael J. Fox and Andrew Grove, prominent individuals diagnosed with Parkinson’s Disease, publicly expressed concerns about bridging the gap between basic researchers and pharmaceutical companies.  Since the potential market for Huntington’s Disease treatments is much smaller than the market for Parkinson’s, it is even more unlikely that pharmaceutical companies would take the lead in screening, optimizing, and testing potential treatments in animal models.

Leadership from the HD community is necessary and fortunately the Cure Huntington’s Disease Initiative, Inc. (CHDI) is providing it. CHDI functions like as a virtual drug development company.  Instead of setting up their own labs, they work collaboratively with biotech firms, selecting those that are best suited to carry out their goals and objectives.

One objective is to collaborate with companies that have developed promising compounds or technologies for other neurodegenerative disorders that may also have the potential to help in Huntington’s Disease.  

An exciting development is the collaboration between CHDI and Isis Pharmaceuticals.  Isis will receive up to $10 million dollars to develop an antisense oligonucleotide to target the huntingtin's protein. Antisense is a different way to silence genes than RNAi. They have good brain penetrance data from animal models. They have an antisense drug for ALS which is in preclinical testing and may go into clinical trials as early as next year.  The ALS research is farther along than the HD research and much will be learned from the ALS efforts. 

CHDI is using several strategies to discover and develop drugs.  One approach is large throughput screening.   First an assay is developed to test compounds to find those that modify a particular biomolecular pathway.  Then, robotics is used to test thousands of compounds quickly.

Pharmaceutical companies have libraries of compounds sitting on the shelf. These are well-categorized compounds and one or more of them just might turn out to be a treatment for HD. CHDI will test the compounds for the companies and the companies will retain their rights.  In this way, they lower the barrier for entry into HD drug development

A very promising collaboration is the effort to identify promising existing compounds using the technologies of CombinatoRx. They are screening an existing pharmacopoeia of 2000 drugs, looking for effectiveness at various dosage levels. They are also looking for synergy; two compounds that might not work separately but which used in combination could turn out to be a treatment. There are three parallel programs in operation now and the first candidates for mouse testing are now being selected.  As Dr. Pacifici commented, "There is no faster path from discovery to the clinic."

A second approach is rational design.  A target for drugs or gene therapy would be an enzyme, protein, receptor, or gene that contributes to the disease process.  Once a target is validated, a drug can be designed based on knowledge of the active binding site of the target and the structure of the compound necessary to affect it.  CHDI is collaborating with ActiveSight to develop new compounds using their fragment based lead discovery technology.  

Promising compounds can be optimized -- modified to improve the biological properties of the compound to make it more effective, more bioavailable, and less toxic.  For example, CoQ10 and creatine are existing compounds which are about to go into Phase III clinical trials in their current forms.  However, CHDI is funding research to optimize both compounds so that if they are found to be a treatment in people as they are in the HD mice, the treatments can be enhanced to yield even better results.

The Massachusetts General Institute for Neurodegenerative Disease (MIND) is also emerging as a leader in drug discovery. MIND is researching Huntington's Disease as well as Parkinson's, Alzheimer's and ALS. 

MIND utilizes high throughput screening to identify promising compounds that might treat the disease. First an assay or test is developed. This involves a cell model of the disease or some aspect of its pathology. Then robotics is used to test any or all of the 30,000 compounds in MIND's laboratory to look for an effect. 'Hits' are tested again manually. 

Dr. Aleksey G. Kazantsev, director of the screening lab, and his team recently reported on the discovery of a novel compound they call C2-8. This compound enhances the clearance of the HD form of the huntingtin's protein but does not affect the normal huntingtin's protein. Basic research into Huntington's Disease has suggested that problems in clearing away the protein are a significant pathology so this compound is a promising one for the research pipeline to treatments.  The compound was tested in a drosophilia (fruitfly) model of HD where it suppressed neurodegeneration.  R6/2 mice treated with C2-8 did better on a number of clinical measures than untreated mice but it did not prolong life.  Related compounds will undergo testing in this and other mouse models and C2-8 itself could be optimized to provide greater effectiveness.  
Until recently, the Huntington’s Disease community lacked the applied research component that is necessary to develop highly effective treatments.  Instead, researchers looked for existing drugs that were known to affect some aspect of the disease process.   For example, when it was discovered that the HD protein interfered with the transcription of other genes, researchers looked for drugs which functioned as histone deacetylase (HDAC) inhibitors to restore gene expression.  The strategy of testing already approved drugs has the advantage of shortening the time it takes to make treatments available to HD patients, a very important, immediate goal.

However, this approach may not result in the most effective compounds for treatment.  In the longer term, we need compounds that are highly efficient, bioavailable, and have minimal side effects because they address the molecular target without affecting other  biomolecular pathways.  A cure for Huntington’s Disease will most likely depend upon the discovery or development and optimization of several drugs to address multiple pathologies and this is why the inclusion of applied research in the strategic plan is so important.

In his 2007 HDSA convention update, Dr. Pacifici summarized succinctly the progress in drug discovery and development, "We have a plan, we have the people, we have a portfolio, we have positives, and we have a pipeline."

The strategic plan for basic and applied research appears to be well designed and is already yielding promising results.  Clinical trial research presents a different set of challenges because of the cost and the regulatory role of the federal government. In Part Three, I will talk about the clinical trials which are underway and those which are planned and the challenges that need to be met to get treatments into the clinic.

Resources

The research pipeline chart was provided by Dr. James Gusella.

Read more about:<br> 

CHDI on the website: http://www.chdi-inc.org/index.php
ISIS's RNA technologies: http://www.isispharm.com/index.html
ActiveSight’s fragment based lead discovery technology: http://www.active-sight.com
The Massachusetts General Institute for Neurodegenerative Disease (MIND): http://www.mghmind.org/
A good tutorial on the process of drug discovery can be found here: http://www.alzforum.org/drg/tut/tutorial.asp
