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Rod-derived Cone Viability Factor



What is RdCVF? RdCVF is the abbreviation for a protein called Rod-derived Cone Viability Factor and at the same time the name of a European research network, which wants to deliver a therapeutic strategy aiming at preserving the function of cone photoreceptors in patients suffering from retinal degenerations like retinitis pigmentosa (RP). This research network is coordinated by the Institut National de la Santé et de la Recherche Médicale (Inserm) through the person of Prof. José Alain Sahel (Director of the Vision Institute, Paris, France). The consortium consists of 5 beneficiaries from 3 different European countries: France, Germany, and Portugal, including: 1 private company (FoveaPharmaceuticals, FOVEA), and 1 organization exclusively dedicated to the management (Foundation of Scientific Cooperation for Hearing and Seeing, FSCHS). The scientific project implementation of this research network is supported by the European Commission for a period of 36 months, from March 2010 until February 2013, with a contribution of 2,600,000 €. The beneficiaries and their scientific representatives are: 1. Institut National de la Santé et de la Recherche Médicale (Inserm) 



Paris, France 



José Alain Sahel, Thierry Léveillard



2. Eberhard-Karls Universitaet Tuebingen (EKUT) 



Tuebingen, Germany 



Eberhart Zrenner, Leticia Quintanilla de Fen



3. Faculty of Science and Technology of University of Coimbra (FCTUC) 



Coimbra, Portugal 



Maria Helena Gil, Jorge Coelho



4. Fovea Pharmaceuticals (FOVEA) 



Paris, France 



Bernard Gilly, Jean-Philippe Combal



5. Foundation of Scientific Cooperation for Hearing and Seeing (FSCHS) 



Paris, France 



Emanuela De Luca, Olivier Lorentz
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What is Retinitis Pigmentosa and the Rod-derived Cone Viability Factor? Retinitis Pigmentosa (RP) is the most common form of inherited retinal diseases that affects altogether 1,500,000 people worldwide. It is a genetically heterogeneous group of disorders having common characteristics that lead to irreversible loss of vision. Initially, in affected people, rod photoreceptors that are responsible for night and side vision slowly degenerate. Therefore the first symptoms are night blindness and a narrowing of the peripheral field of vision which becomes «tunnel-like». In most cases of retinal degeneration, like retinitis pigmentosa (RP) the loss of the cone photoreceptors is a secondary effect caused by mutations and degenerations expressed only and primarily in rods. Retinal cones are responsible for colour vision and highcontrast vision, visual acuity and all visual functions in normal light. The condition usually appears in teenagers and young adults and the disorder generally develops over 20 to 30 years to its endstage.



As the disorder progresses the central vision is reduced until, in most cases, the patient becomes blind. The large number of genes involved in RP and its, in part, dominant inheritance is a major challenge for corrective gene therapy. Therefore Retinitis Pigmentosa is still an untreatable disorder and preventing cone cell death is a very promising therapeutic approach, since even when 95% of the cones have been lost in patients by reason of a macular disease, the vision remains substantial. Hence we decided to target more specifically the secondary degeneration of cones, delivering and injecting a well-defined protein for preserving central vision. The protein in question is the “Rodderived Cone Viability Factor” (RdCVF), expressed and secreted by the rod photoreceptor, protecting cone photoreceptors from cell death.



References Léveillard T, Mohand-Saïd S, Lorentz O, Hicks D, Fintz AC, Clérin E, Simonutti M, Forster V, Cavusoglu N, Chalmel F, Dollé P, Poch O, Lambrou G, Sahel JA. Identification and characterization of rod-derived cone viability factor. Nat Genet. 2004 Jul;36(7):755-9. Yang Y, Mohand-Said S, Danan A, Simonutti M, Fontaine V, Clerin E, Picaud S, Léveillard T, Sahel JA. Functional cone rescue by RdCVF protein in a dominant model of retinitis pigmentosa. Mol Ther. 2009 May;17(5):787-95. Cronin T, Raffelsberger W, Lee-Rivera I, Jaillard C, Niepon ML, Kinzel B, Clérin E, Petrosian A, Picaud S, Poch O, Sahel JA, Léveillard T. The disruption of the rod-derived cone viability gene leads to photoreceptor dysfunction and susceptibility to oxidative stress. Cell Death Differ. 2010 Jul;17(7):1199-210. In vivo cone photoreceptor imaging in humans by adaptive optics. These pictures have been taken at the Vision Institute in Paris, in the lab of Michel Paques



Léveillard T, Sahel JA. Rod-derived cone viability factor for treating blinding diseases: from clinic to redox signaling. Sci Transl Med. 2010 Apr 7;2(26):26ps16.



The objectives and work plan



To reach an appropriate clinical stage to apply a RdCVF protein therapy in inherited retinal degenerations patients we have to achieve the following milestones: 1) the production of a preclinical Good Laboratory Practices (GLP*) batch which will be performed in a Good Manufacturing Practices (GMP**) compliant facility and finally its functionality will be validated in in vitro and in vivo assays



4) optimization of the therapeutic effect, productivity and purificability of the RdCVF protein through the modification of its aminoacid sequence 5) the development of a polymeric device capable of an efficient delivery of the RdCVF protein in the retina



2) the determination of the dosage of the protein by pharmacokinetic and pharmacodynamic studies 3) the determination of the toxicology of the different dosages of this protein in normal and mutant mice, in rats and in monkeys
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Pharmacodynamics and Pharmacokine�cs of hRdCVF



Sequence op�miza�on models
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Produc�on of RdCVF and func�onal tes�ng
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Produc�on and characteriza�on of nanopar�cles, hydrogels and dendromes containing RdCVF



Toxicology studies
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Coordina�on and management of the Consor�um



*Protect the integrity and quality of laboratory data used to support and product application ** Protect the integrity and quality of manufactured product intended for human use



Key facts 2 1 million of persons worldwide could still see, if they had the possibility to treat and to prevent cone photoreceptors degeneration



2 There are no geographical or sex predilections for being affected by retinitis pigmentosa



2 In all ages the prevalence of retinitis pigmentosa is approximately 1 in 4,000



2 Even when 95% of the cones have been lost in patients with a macular disease specifically affecting the cones, the vision remains substantial, which provides a larger window for intervention



2The prevalence of retinitis pigmentosa between the age group of 45 to 64 years is 1 in 3,195



José Alain Sahel (scientific coordinator) Institut de la Vision 17 rue Moreau 75012 Paris - France [email protected] Emanuela De Luca (project manager) Fondation de Coopération Scientifique Voir & Entendre Institut de la Vision 17 rue Moreau 75012 Paris - France [email protected]



www.rdcvf.eu RdCVF is a Collaborative project funded through the European Union Research Programme (7FP) HEALTH-F2-2010-241683
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