HYDROPHOBICITY OF SOLVENT-EXPOSED RESIDUES ON THE BETA-SHEET OF p53 TETRAMERIZATION DOMAIN AFFECTS ITS GLOBAL STABILITY
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The contribution of individual amino acids to protein stability is largely unknown due to the general interdependency of residue interactions. Several studies have tried to understand the effects of surface amino acids on the stability of globular proteins, but there appears to be no universal mechanism that affords a global understanding of their influence. So far, most efforts have focused on the role played on protein stability by amino acid composition, charge-charge interactions, side-chain hydrophobicity effects, electrostatic mechanisms, etc.. Such role can be analysed employing two complementary approaches: individual site-directed mutagenesis or the design of combinatorial variants of a protein where the effect of all positions of interest can be collectively evaluated.

Here we present an structural study by NMR of the effect on protein stability of solvent-exposed residues, using as a model the tetramerization domain of the tumour suppressor protein p53 (p53TD). A conformationally defined library has been produced with the three solvent-exposed positions in the beta-strand of p53TD randomized. The library has been structurally deconvoluted by CD spectroscopy and as a result a set of peptides containing stabilizing and destabilizing residue combinations has been selected. The influence of the mutations on the tetramer stability has been analysed extensively employing several NMR techniques. The NMR results evidence that while the structure of all the peptides remains globally identical to that of p53TD, small local structural variations in the mutated area, side-chain arrangements and cation- interactions are responsible for the differences found in stability.

