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Gene therapy approaches for treating autoimmune disorders such as rheumatoid arthritis and type I diabetes have shown 
significant efficacy in numerous animal models. The effective approaches include ex vivo methods involving genetically 

modified dendritic cells (DC), exosomes derived from genetically modified DC as well as direct, in vivo gene transfer of 
immunomodulatory cytokines to joints and to endogenous islets. We have performed several clinical trials for gene therapy 
of rheumatoid arthritis using intra-articular injection of genetically modified synovial fibroblasts expressing the interleukin-1 
receptor antagonist protein (IL-1Ra). Currently we are developing adeno-associated virus (AAV)-based approaches for treating 
osteoarthritis by intra-articular gene transfer of IL-1Ra. The significant pre-clinical and clinical progress made towards developing 
viable gene therapy approaches for treating autoimmune disorders using rheumatoid arthritis and type 1 diabetes as model 
diseases will be presented.
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