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Natively unfolded proteins can perform a large variety of biological functions provided by their inherent conformational plasticity. In addition, some of them are responsible of neurodegenerative pathologies such as Alzheimer's and Parkinson's diseases. 


The inherent conformational flexibility of natively unfolded places them beyond the reach of classical structural biology and multidisciplinary approaches are necessary to get insights into their structure and dynamics. Here, we present an approach that allows the characterization of disordered proteins using Residual Dipolar Couplings (RDCs) measured in partially aligned samples, Small Angle X-ray Scattering (SAXS) and computational tools. Ensembles of conformers have been created using an algorithm based on an amino acid specific coil database and a steric term. The resulting ensembles provide quantitative explanations of biophysical data measured with different techniques. 


This methodology has been applied to the disordered fragment of the nucleocapsid-binding domain of Sendai virus phosphoprotein and to α-synuclein, the main component of the aggregates found in Parkinson's disease. The sensitivity of RDCs to  the presence of long-range contacts has been shown in this later example. 


From this study arises a general view of the structural diversity observed in the unfolded  state of proteins, where the conformational sampling observed is essentially dictated by the nature of the amino-acid sequence of those proteins.
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