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Department of Health Funded Project:

“Restoring Dystrophin Expression in Duchenne Muscular Dystrophy: A UK Consortium for Preclinical Optimisation and a Phase I/II Clinical Trial Using Antisense Oligonucleotides”

Progress Report 2:
April 2005

1. Contracts:

All contracts were signed in December and early January and the project officially began on the 1st January 2005 and will run until the 31st December 2008.  

In some of the Institutions staff were already in place to begin work, in others the positions had to be advertised.  Recruitment is well under way and offers are being made. 

2. First Quarterly Report

The first report to the Department of Health was sent at the beginning of April 2005 and covered the first three months of the project.

The first six month objectives are:

i. To obtain clear guidance/advice on the requirements for toxicology testing of the antisense oligonucleotide (AO) prior to clinical trial.

ii. Developing the chemistry of the antisense oligonucleotides (AO’s).

iii. Testing different chemistries in the laboratory in mouse and cultured human cell lines.

iv. Development of the genetic material required to generate a unique mouse model called a SpliceOmouse.  The SpliceOmouse will be used to evaluate the efficiency of different antisense oligonucleotides and delivery methods.

v. To apply for ethical approval for the study to perform magnetic resonance imaging (MRI) on muscles in older Duchenne boys, including a small muscle of the foot that will probably be targeted for the AO injection at a later stage.  There is presently no available data to inform clinicians on the extent of muscle damage in some of the small distal muscles as boys’ age.  The purpose of the study is to evaluate the preservation of this muscle to ensure that when the AO’s are injected as part of a clinical trial there is sufficiently preserved muscle to allow for the generation of dystrophin protein.

Progress to date:

i. Toxicology:

The mdx mouse colony has been expanded at the Wells laboratory to allow experiments to investigate the dose response relationship between the amount of AO injected and the amount of dystrophin produced.  The optimum volume to be injected in the clinical trial will also be determined.  

ii. Chemistry developments:

Members of the Dickson laboratory have spent the first three months screening human dystrophin exons 40 to 55 to develop new antisense oligonucleotides and some new ones are now available for testing.

In addition AO’s developed by the Dutch team (Gertjan van Ommen, Judith van Deutekom and Gerard Platenburg) have been shared with the UK Consortium to allow comparison between the different AO’s developed.

The Wood laboratory has just recruited a post doctoral researcher and will also be involved in the development of AO’s, in particular looking at more effective delivery systems that could be used for systemic delivery of AO’s.

iii. Testing of the AO’s in cell culture:

With additional AO’s being developed, the necessary infrastructure is being set up to test these within human muscle cells.  Analysis will be performed in the Dickson and Muntoni laboratories.

iv. Development of the SpliceOmouse:

During the first three months the Wells laboratory has been developing the genetic material which will be used to create the SpliceOmouse.  This is extremely complicated and involves putting together different essential pieces of genetic material that will then be transferred to the mouse.  

v. Muscle imaging study:

In order to determine the most appropriate small muscle to target in the clinical trial, a study was proposed to image muscles of older boys with Duchenne and to study samples of muscle taken when boys are undergoing an already planned surgical procedure.  

The MRI system to be used has been tested in healthy controls and needs to be further developed before the technique is sufficiently clear and reproducible to be used in children with Duchenne.

An application has been prepared and submitted to the relevant ethical Committee by the Hammersmith and Newcastle teams and we should know whether approval for the study has been granted by the end of April.

3. Objectives for the next quarter:

· The Dickson laboratory will manufacture and test a number of newly developed antisense oligonucleotides in human muscle cultures.  In addition they will continue with further development of the AO’s in terms of their chemical structure to try and improve efficiency.

· The Wood laboratory has recruited to the position and will initiate their programme of work on chemistry optimisation and delivery. 

· Imperial College laboratories will complete comparative studies between the Dutch and Dickson AO’s and evaluate the efficiency of different chemistries.

· The Wells laboratory aims to complete testing of the genetic material to be inserted into the SpliceOmouse.  The genetic material will be checked in cultured cells and when optimised will be used to generate the SpliceOmouse.  In addition preparatory toxicology studies will begin to determine the dose and volume of AO to be used in the clinical trial.

· The Muntoni and Bushby muscle centres will initiate the muscle imaging study once ethical approval has been granted. 

4. Communications:
The Consortium regularly holds telephone conferences to discuss matters as issues arise.

The next meeting of the Consortium and the Scientific Board is planned for the 25th May 2005.

An International meeting on the use of AO’s for Duchenne muscular dystrophy was held in Washington on the 31st January 2005.  Dr Dominic Wells attended the meeting as the representative of the MDEX Consortium and Professor Kate Bushby participated via a telephone link.  The proposal is to create an International Consortium to move this technology forward and identify funding opportunities to allow this to happen. 
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