Selective integrin inhibitors for application as drugs, for coating biomaterials and for molecular imaging
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Cell adhesion is mediated via cellular bidirectional receptors, so-called integrins. The tripeptidic sequence RGD is recognized by several integrin subtypes (v3, v5, v6, v8, 51, IIb3). The different integrins recognize different extracellular matrix proteins and the integrin pattern on cells strongly depend on many factors. Superactivity and receptor subtype selectivity has been achieved by the “spatial screening” procedure which yielded the cyclic peptides c(RGDfX)  as the first selective and superactive ligand for αvβ3. This lead structure was optimized by development of peptidomimetics to achieve subtype selectivity, especially between the integrins αvβ3 and α5β1. Different functionalization under retention of their activity and selectivity profiles allow biophysical studies regarding the function of different integrin subtypes and coating of implant materials to stimulate osteoblast adhesion in bone implants or to prevent restenosis in artery stents. Labelling with 18F or 68Ga allows molecular imaging using positron emission tomography (PET) in animals and man. Thus, the varying integrin patterns of different cancers can be elucidated, a prerequisite for personalized medicine.  
A similar procedure as described for the RGD peptides was applied to the chemokine receptor CXCR4 leading to a superpotent ligand for anti-HIV therapy and to the first imaging of cancer by targeting this receptor.
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