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Recessive Dystrophic Epidermolysis Bullosa (RDEB) is one of the most severe inherited skin disorders affecting at least 1500 patients in Europe. Patients suffer since birth from skin blistering, and from severe local and systemic complications resulting in poor prognosis. There is currently no specific treatment for the disease, and ex vivo gene therapy has the potential to lead to clinical improvement, as previously shown by De Luca and Mavilio for Junctional EB. 

The Therapeuskin project has involved 6 different European teams* with complementary expertise to develop ex vivo gene therapy for RDEB. The approach uses autologous reconstructed skin grafts genetically corrected with a safe COL7A1 retroviral vector. We have first developed a Self INactivating (SIN) COL7A1 retroviral vector in which COL7A1 expression is driven by an ubiquitous human promoter. We have used this vector to genetically correct primary RDEB keratinocytes and fibroblasts in culture, from which human skin equivalents were generated and grafted onto nude mice. Using this model, we could demonstrate long-term in vivo expression of recombinant type VII collagen along the dermal epidermal-junction as well as anchoring fibril formation up to 5 months after grafting. We showed that transduction of RDEB keratinocytes with this SIN COL7A1 vector did not alter their proliferative capacity. Transduced cells did not display a tumorigenic potentiality in vivo. Western-blot analysis provided evidence that recombinant type VII collagen molecules formed homotrimers. Protease treatment showed that purified type VII collagen displayed biochemical properties similar to the wild-type molecule. 

A production process for the generation of a clinical-grade SIN COL7A1 retroviral vector has been set up by tri-transfection, and optimized by a subcontractant. Pilot batches are currently being tested to evaluate these viral supernatants, prior to start the production of a Good Manufacturing Practice (GMP) viral lot suitable for the clinical trial. RDEB patients expressing some type VII collagen and suitable for a first phase I/II clinical trail are being selected from two large cohorts of French and British patients. We have developed and validated immune tests (ELISA and ELISPOT) which are currently being used to further select patients on the basis of their immune tolerance toward type VII collagen. A synopsis of the clinical trial has been established, and a clinical Center for Gene therapy, approved by the French regulatory authorities, where the clinical trial could take place has been identified. Transfer of the technology to these GMP facilities, elaboration of standard operating procedures, production and testing of the clinical viral batch, and completion of the Regulatory agencies requirements are the next steps towards the preparation of a first phase I/II clinical trial. Although this trial will involve grafting  on a limited skin surface in a small number of patients, the success of this approach could initiate a potential curative approach for RDEB. 
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