The high-resolution structure of the R21A Spc-SH3:P41 complex: Understanding binding affinity by comparison with Abl-SH3
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SH3 domains are small protein modules of 60-85 amino acids that bind to short proline-rich sequences with moderate-to-low affinity and specificity. Interactions with SH3 domains play a crucial role in regulation of many cellular processes (some are related to cancer and AIDS) and have thus been interesting targets in drug design. The decapeptide APSYSPPPPP (p41) binds with high affinity to Abl-SH3, while it has low affinity for Spc-SH3. The binding affinity, however, is increased 2-fold upon mutation of the arginine at position 21 to a alanine residue (R21A Spc-SH3). Here we present the high-resolution structure of the complex between R21A Spc-SH3 and p41 derived from NMR data using a combination of automatic assignment protocols (CANDID and ARIA) in conjunction with modern docking methods (HADDOCK). The mutation has no major consequences, as the overall structures of the wild type and R21A mutant are almost identical. The 2-fold higher binding affinity upon mutation of arginine 21 to alanine in Spc SH3, can be rationalized by elimination of the steric clash induced by the longer arginine side chain. The structure of the R21A Spc-SH3:p41 complex resembles that of the Abl-SH3:p41 complex that was solved previously by X-ray crystallography. The difference in affinity for p41 between Spc-SH3 and Abl-SH3 can be rationalized by the different interactions that are involved in the binding to the ligand and can be partially ascribed to the absence of at least three out of five buried water molecules that were shown to contribute largely to the highly negative binding enthalpy in the Abl-SH3:p41 complex.   

