Report of the Monaco Round Table January 14th 2006
Translation of Exon Skipping
How to make it a cure for Duchenne Muscular Dystrophy 
Scientists and Clinicians form all over the world gathered in Moanco to discuss the recent advances in Exon skipping as a potential therapy for DMD.
The Round Table was opened by a recorded speech by HSH Prince Albert II of Monaco. Prince Albert welcomed the delegates and urged researchers and clinicians from around the world to join in a spirit of international cooperation to develop Exon Skipping clinical research as a treatment for DMD.

Professor Kay Davies for the UK chaired the first session which reported on the progress being made by the Dutch and UK MDEX groups Antisense Oligonucleotide Clinical trials and current developments in AO design and chemistry.

Professor Terry Partridge gave an overview of Exon Skipping research. He noted that AO’s work in animal models and that they offer the possibility of systemic (body wide delivery) . The fact that AO’s are not permanent offer some advantages as it would mean it would be possible to switch to new designs as they became available. Thre did not appear to be any immune reponses to the AO’s. The obvious disadvantages with AO’s is the need for repeated injections. Injection of AO’s also do not seem to get dystrophin made in the heart muscle except perhaps at high doses.

Terry also noted the possibility of using Luis Garcias AAV U7 construct for exon skipping. This has also worked very well in the mouse and dog models of DMD. Immune response to AAV remains a serious concern as well as problems with systemic delivery.

Dr Judith van Deutekom from the Netherlands reported on the progress of their AO Clinical trial. The trial was being developed in partnership with Prosensa http://www.prosensa.nl/ a Dutch Biotech company. The Dutch group are using a different chemistry to the one proposed by the UK MDEX consortium. There have been good pre-clinical trial results using the 2’OMe structure and the first few patients will be injected with this AO in the next few weeks. Preliminary results should be available by the end of the year. A second systemic delivery trial is being planned for exon 46 in 2007.

Professor Steve Wilton from Australia is continuing with his research into finding AO’s to treat every possible gene variation and is discovering new possible improved chemistries. He has already identified over 200 compounds and is ready to go with others. Steve has reported on the much improved chemistry of morpholinos in inducuing exon skipping in animal models.

Dr Qi Lu of South Carlolina In the USA (formally of Imperial College London) has again reported on the improved efficiency of the new morpholino chemistry. His work on mdx mice show levels of >70% dystrophin expression in some skeletal muscles. Again he has not seen dystrophin expression in the heart muscle. This research work was funded by PPUK as part of our grant last year.

Professor Francesco Muntoni reported on the progress of the UK MDEX clinical trial. The MDEX consortium are planning to use the morpholino AO’s designed by Steve Wilton and produced by AVI Biopharm http://www.antivirals.com/ . AVI have been using similar AO’s in clinical trials for cancer.
The MDEX group are targeting Exon 51 with both an intramuscular (IM) injection trial and a systemic trial using morpholino AO’s. The preclinical work is already underway. Recruitment for the IM trial has started. The MDEX group still have to aquire from AVI the necessary clinical morpholinos and get a toxicology study completed. The MDEX group plan to complete both the IM and IV trials by the end of 2007.

Dr Luis Garcia from France reported on the progress of his research that uses a an AAV viral vector to package a U7 plasmid to induce exon skipping. Futher work has now been completed in dmd dog models. These experiments have been carried out by injecting the AAV/U7 under pressure in the leg of a dog. High levels of dystrophin expression have been recorded. Luis is currently seeking support to conduct a clinical trial using DMD mother carriers.

Professor Lee Sweeney from the USA outlined his current research into looking at the structures of the dystrophin RNA transcripts so that a model could be devised for pinpointing a “good” Becker. The aim of AO therapy is to overcome the failure of the dystrophin gene to produce a functional protein. But exon skipping by this method will still only produce a truncated protein. We know that some Beckers show no physical symptoms of the disease so Professor Sweeney is trying to find out exactly what gene structures relate to a benign Becker and why this is the case.

Dr Jarmal Tazi from France is currently screen drugs that might be able to perform exon skipping. He has so far found 220 derivatives of the molecules that he is using.

Dr Jennifer Morgan from the UK is starting research that will use a lentivirus and U7 package to alter the genetic structure of synovial stem cells taken from boys during common surgical procesdures. The stem cells will be taken from the patients and then “infected” by the lentivirus construct outside of the body. It is hoped that these will then be put back and turn into muscle cells that will provide an exon skipped protein.

PPUK, Parent Project France and Monaco have joined together to provide £100,000 for the first two years of this research.

There were other presentations of potential stem cell therapies from Italy and Canada.

DTReC
A consortium of researchers, clinicians, biotech companies and DMD patient groups was proposed at a meeting on the Sunday by Pat Furlong and Arthur Holden from the USA. Arthur has been employed by Parent Project Muscular Dystrophy USA to undertake the task of building an international Duchenne Translational Research Consortium (DTReC). The first project of the consortium will be to assist the development of the international Exon Skipping trials. The aim will be to help to bring together scientists, clinicians and biotechs and provide logistical support. The consortium will also seek to provide access to the millions of dollars that will be needed to take these trials to a therapy. More news on the DTReC project as it evolves.

Action for PPUK
Exon skipping is a rapidly developing technology that could provide the first gene therapy for Duchenne Muscular Dystrophy. Proof of principal using the 2’OMe AO structure could be completed by the end of this year in Holland. Results from the MDEX team using morpholinos could be available in 2007.

There are still potential funding gaps for the UK MDEX team. Further toxicology and other costs are likely to amount to some £1m. We must redouble our lobbying efforts this year to ensure that the Department Health and the UK government are fully aware of the MDEX consortiums funding needs.

We must be prepared for success and if these initial trials are have positive results we must be prepared to keep up the pressure for funding to take the full range of AO’s that will be needed to treat the majority of our sons to the treatment stage.

It is hard to put a date on when this therapy might be available but we are no longer dreaming of a gene therapy for DMD. Real practical steps are now being made to accelerate this research. We must not just sit around and wait and worry. Every fundraising event raises money and awareness. Every letter to your MP raises the same question over again to the Government – Are you funding research to find a cure for Duchenne Muscular Dystrophy?

It is also vital that our sons are properly registered with the DMD Registry . It will be very important to know in advance your sons exact gene variation to see if a fit for an AO can be found. So register today and remind your clinician politely that he/she must reply within 40 days.

A longer and more detailed report will follow.

Nick Catlin
PPUK

 

