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Conformational dynamics and thermodynamics of complex molecular edifices
Résumé du travail demandé : 
Molecular edifices like protein and protein complexes display a very complex conformational landscape due to their heterogeneous composition and to their flexibility. Many of them nevertheless adopt a well-defined structure among the numerous potentially accessible. Others remain flexible until they bind another molecule. The way these systems adapt their conformation to their environment, in particular through binding partners, is still poorly understood. Especially the dynamics of such processes is diverse and can span from less than microseconds to several hours.
Among the experimental tools that can provide information on the structure and conformational changes in these complex systems, ion mobility spectrometry (IMS) is now a well-established technique. Through the measurement of the mobility of molecular ions in a buffer gas under the influence of an electric field, it allows to evaluate the conformational diversity of the investigated systems, and potentially to assign them a 3D structure. The setup developed in our lab is one among a fistful to allow further investigation of the conformational properties of molecular edifices through tandem-IMS measurements. Namely, ions of selected mobility (i.e. selected conformation) can be isolated, and the stability of their structure can be evaluated upon collisional or laser activation. This allows following conformational changes from a well-defined starting point in the conformational landscape. Furthermore, the dynamics of these changes can be determined on timescales spanning from milliseconds to hundreds of milliseconds. 
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The present project will consist in using the above-described setup to probe the changes in the conformational properties of a disordered peptide (PUMA) [1,2], that folds to an -helix upon binding to a protein. A first step of the work will consist in evaluating the changes in the conformational flexibility of the peptide upon complexation. In a second step, the complex (peptide+protein) will be subjected to collisional activation until dissociation, in order to follow potential conformational changes and their dynamics. Finally, temperature-dependent measurements will be carried-out to evaluate the possibility to use IMS to measure thermodynamical observables (enthalpy and entropy) related to the conformational changes and to the dissociation of the complex. Molecular dynamics simulations will be performed on those systems to assist interpretation
[1]
Rogers et al., J. Am. Chem. Soc., 2014, 136 (14), pp 5197–5200 DOI: 10.1021/ja4125065, 
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