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Howard R. Petty, PhD

University of Michigan

Novel Anti-Inflammatory Peptides Based Upon FcRIIA

Fc receptor gamma type IIA (FcRIIA) plays a central role in human arthritis (e.g., 1-5). Using molecular biology techniques, we have shown that the cytoplasmic domain of FcRIIA is required for FcR-mediated phagocytosis and phago-lysosome formation (6). Furthermore, we found that the cytoplasmic domain’s LTL sequence is required for phagosome-to-lysosome fusion (7). Moreover, Trojan peptides containing the LTL motif block phagolysosome formation. Crucial problems in the field of therapeutic peptides are cellular uptake and intracellular trafficking. Our recent studies have shown that Trojan peptides containing the penetratin sequence of Antennapedia mediate intracellular delivery and block calcium signaling and phagolysosome formation. To solve the trafficking issue, we have constructed “smart” peptides containing a disulfide linkage that is chemically reduced intracellularly to release the therapeutic peptide from the delivery vehicle.

 Specific Aim: Although we have solved the important problems of therapeutic peptide uptake and trafficking in cells and obtained very exciting results promising a new class of FcR-active anti-inflammatory molecules, it is impossible to continue using this exact peptide in the next generation of experiments (FcRIIA-transgenic mouse arthritis models, etc.) due to their great expense. Therefore, the purpose of this grant application is to engineer less expensive analogs of these peptides. Specifically, we will replace penetratin with shorter delivery sequences, such as an abbreviated penetratin sequence and/or the tat delivery sequence derived from the HIV-1 protein, among others (8-14). The FcR cytoplasmic sequence will be reduced to its smallest functional unit, perhaps only the LTL tripeptide. At the end of this one year project, we expect to have a much more economical peptide to form the basis of future drug development. As a bonus, our peptide studies will precisely map the signaling region(s) within FcRIIA’s tail. 

Mohammad Asif Amin, MD
University of Michigan

Role of avß3 Integrin in MIF-induced Endothelial Cell Homing/Angiogenesis

Autoimmune diseases are characterized by production of the antibodies against the host’s own tissues due to abnormal immune system. These antibodies target self-antigens leading to the inflammatory response and damaging the body’s own tissue. Leukocytes, or white blood cells, are recruited at the inflammatory sites, a basic mechanism to defend against foreign agents and infections in a normal immune environment. These recruited leukocytes will produce a lot of proteins called cytokines or inflammatory mediators, during an immune response. Cytokines direct leukocytes or inflammatory cells to the sites of inflammation aggravating inflammation with more leukocyte ingress leading to an endless vicious cycle. Most of these cytokines also induce new blood vessel formation, called angiogenesis. Angiogenesis is essential for the persistence of inflammatory responses as well as providing nutrients to the inflamed and growing tissues. Rheumatoid arthritis (RA) is an autoimmune disease characterized by abundant leukocyte infiltration, increased angiogenesis, synovial cell hyperplasia and the presence of immune complexes. In RA, there is exuberant growth of synovial cells forming an infiltrating destructive pannus which leads to the severe destruction of cartilage and erosion of joints. Angiogenesis and leukocyte recruitment are critical for growth of synovial tissue (ST) at the inflamed joints. Angiogenesis and leukocyte recruitment are primarily mediated by cytokines. The pathogenesis of RA is complex. About a decade ago, modulating RA by targeting cytokines and angiogenic mediators was a mere dream. Now, therapies against cytokines such as tumor necrosis factor-α (TNF-α) and interleukin-1β have provided the strongest supporting evidence for the importance of cytokines in RA. Many patients do not respond or respond incompletely to the antagonists of these two cytokines leading to the hypothesis that there is a need to explore the role of other cytokines in the pathogenesis of RA. Therapies are being designed to target other cytokines and angiogenic mediators such as migration inhibitory factor (MIF). MIF is a unique and versatile in its functions because it induces the production of proinflammatory cytokines such as TNF-α, and is a potent angiogenic mediator. Anti-MIF therapy ameliorates arthritis in various animal models, but the mechanism of action is not clear yet. After the completion of this proposal, we will be able to demonstrate the novel mechanisms involved in MIF-induced angiogenesis and cell recruitment in RA. A unique function of MIF is to antagonize the effects of glucocorticoids, potent anti-inflammatory factors and immunosuppressants. Therapies directed against MIF will have potential to treat RA, combating white blood cell recruitment and angiogenesis, which are integral for ST infiltration to the surrounding tissues.       
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