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Abstract


The Arg-Gly-Asp (RGD) tripeptide is the smallest recognition sequence for the αvβ3 integrin receptor. A number of nonpeptide analogues of the RGD linear sequence, some of them having improved pharmacological properties, have been proposed in the last two decades. In this study, the stereogenic trifluoroethylamine function was employed as peptide bond surrogate for the development of a new class of RGD peptide mimics. In fact, the trifluoroethylamine group was shown to behave as a peptide-bond surrogate maintaining the H-bond donor capacity of the NH peptide group and a CH(CF3)NH backbone angle close to the native peptide bond 120°. The trifluoroethylamine function is also known to display high metabolic stability and in some cases it positively affects ligand–receptor interactions. Two linear Ψ[CH(CF3)NH]Gly-RGD diastereoisomers were synthesized with good stereocontrol and submitted to biological assays. A remarkable loss in αvβ3 integrin affinity was observed for both compounds, suggesting that the bulky CF3 moiety is not well tolerated within the αvβ3 binding pocket.
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Inhibitory effects of test molecules were quantified by measuring their effects on the interaction between immobilized αvβ3 integrin (Millipore) and biotinylated CRGDfK-(PEG)2 (Pepnet), essentially as described (reference: Mould AP, Current Protocols in Cell Biology, 2011, Chapter 9, Unit 9.4; Analysing Integrin-Dependent Adhesion). The 96-well microtiter plates were coated with purified αvβ3 integrin (0.5 μg/mL in PBS, pH 7.2) overnight at 4 °C, then blocked with 5% (w/v) bovine serum albumin (BSA) in 25 mM Tris, pH 7.4 and 150 mM NaCl for 1 h. Integrin was incubated with biotinylated CRGDfK-(PEG)2 (100 nM) in binding buffer (0.1% BSA, 25 mM Tris, pH 7.4, 150 mM NaCl, and 1 mM MnCl2) for 3 h at r.t. in the presence or absence of test molecules. After 3 washes with binding buffer, wells were incubated for 30 min at r.t. with ExtraAvidin-peroxidase reagent (Sigma) diluted 1:1000 in binding buffer. Wells were washed four times with binding buffer and bound biotinylated ligand detected using 3′3′5′5-tetramethylbenzine (Sigma) as chromogen. Assay was stopped with 50 μL 1 M HCl and absorbance at A450 measured in a microtiter plate reader. Biotin-CRGDfK-(PEG)2 binding in the absence of test compounds was defined as 100% of signal. Binding to blocked wells in the absence of integrin was defined as 0%. Signal-to-noise ratio was >10. Concentrations of test compounds required for 50% inhibition of signal (IC50 values) were calculated using GraphPad Prism. Assays were performed in triplicate. The linear heptapeptide (Gly-Arg-Gly-Asp-Ser-Pro-Lys) was included as external reference and IC50 values for test compounds were normalized to the reference IC50 to allow comparisons between different experiments, as described in:  Haubner R, Wester HJ, Reuning U, Senekowitsch-Schmidtke R, Diefenbach B, Kessler H, Stocklin G, Schwaiger M. J. Nucl. Med. 1999; 40: 1061 
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