Evaluation of the binding of novel unnatural antiangiogenic and antimetastatic Inhibitors to the I-domain of the integrin LFA-1. 
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Lymphocyte function-associated antigen-1 (LFA-1), a member of the integrin family of adhesion receptors that is expressed on the surface of leukocytes  and is involved in leukocyte trafficking and extravasation.  Intercellular adhesion molecule-1 (ICAM-1) , a cell surface ligand for LFA-1 is a member of the immunoglobulin protein super-family. The interaction of LFA-1 and ICAM-1 is critical to many immunological reactions, including T lymphocyte antigen-specific responses and leukocyte accumulation in inflamed tissues. LFA-1 also plays an integral role in the mechanisms of cancer cell adhesion, growth, invasion, and metastasis and has been shown to influence the immune response to malignant cells.

The extracellular domains of LFA-1 are composed of the large and complex [image: image1.png]
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2 subunits, however, the ligand binding site is located exclusively in the inserted (I) domain of [image: image3.png]


L. Within the I-domain, there is a single metal ion dependent adhesion site (MIDAS) that preferentially binds divalent cations.  Cation binding is required for ligand interaction and is believed to induce the conformational changes in LFA-1 necessary for binding. Using NMR, we have analyzed a library of organic compounds designed to compete with ICAM-1 for binding to LFA-1. Some of the compounds are known to be biologically active: in vitro they block the adhesion of lymphoma cells to liver sinusoidal endothelial cells, and in vivo they reduce the number of liver metastastic tumors in treated mice.We have utilized 2D heteronuclear techniques to map the interacion of the compounds with the I domain, and after assigning the protein backbone using 3D heteronuclear techniques, we have identified key residues  involved in compound binding. This data provides clues for the design of a second generation of compounds. 
