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    ABSTRACT

The importance of disorder in protein structure and function is becoming increasingly evident. However, until recently, disordered regions were poorly modeled by all-atom molecular simulations, whereas the two commonly used experimental methods—Förster resonance energy transfer (FRET) and small-angle X-ray scattering (SAXS)—generate qualitatively different results for the unfolded proteins with increasing denaturant concentration.  We have recently improved the all-atom simulation models by correcting the protein-water and protein-denaturant interactions.  We have then applied the model to resolving the decade-old controversies in the interpretation of FRET and SAXS experiments on the unfolded proteins.  Finally, I will present the recent progress on understanding liquid-liquid phase separation of intrinsically disordered proteins.  
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