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The long-term objective of this grant was to develop a systemic treatment for cystinosis consisting in transplantation of autologous hematopoietic stem cells (HSC) genetically modified ex vivo to express a functional CTNS gene in the mouse model for cysitnosis.
We started this project by using the self-complementary adeno-associated virus serotype 2 (scAAV2) to genetically modify the HSC. The premise for using this vector was that it is the safest virus vector available today. We generated an scAAV vector expressing a functional human CTNS gene and optimize the transduction protocol for HSC. However, we realized after several trials that the efficiency of transduction of HSC with this vector was too low to obtain a therapeutic level of the transgene expression (see previous progress reports).

Thus, we decided to switch to another virus vector, the self-inactivating lentivirus vector (pCCL). This vector was provided by our collaborator Dr. Donald Kohn (UCLA) who is currently using it in a clinical trial for Adenosine Deaminase Deficiency (ADA) disease. Thus, this vector is already FDA approved, which will be important for the clinical translation of this work. We generated the lentivirus vector expressing a functional human CTNS gene (pCCL-CTNS) and optimize the transduction protocol for HSC. The premise for using the human CTNS gene in the mouse model of cystinosis is that if we prove the efficacy and safety of this construct in the Ctns-/- mice, then we will use the same construct in human. We obtained a high efficiency of HSC transduction and we showed that pCCL-CTNS lead to significant cystine decrease in the different tissues 4 and 8 months post-transplantation. The details of this study and all the results are reported in the joined manuscript entitled “Hematopoietic stem cell gene therapy for the multi-systemic lysosomal storage disorder cystinosis”. This is the first draft of the manuscript that will be sent to our collaborator Dr. Kohn for correction. We hope to submit this manuscript within a month for peer review and hopefully publication. When this article will be published, we will contact the FDA to start the process to develop a clinical trial for autologous transplantation of genetically modified HSC using a lentivirus vector expressing a functional CTNS gene. This process will take at least a year. 


In the meantime, we are continuing to transplant Ctns-/- mice with pCCL-CTNS-transduced HSC for the safety studies over a period of one year that will be required by the FDA and to be prepared for any complementary study they might request.
