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Proteins are inherently dynamic, exhibiting conformational freedom onmany timescales,[1] implicating struc-
tural rearrangements that play a major role in molecular interaction, thermodynamic stability and biological
function. Intrinsically disordered proteins (IDPs) represent extreme examples where flexibility defines molec-
ular function. In spite of the ubiquitous presence of IDPs throughout biology, the molecular mechanisms
regulating their interactions remain poorly understood. We use NMR spectroscopy, in combination with bio-
physical tools and molecular modelling, to develop a unified description of the structure and dynamics of IDPs
as a function of environmental conditions, frommembraneless organelles to in-cell,[2-7] and tomap their com-
plex molecular recognition trajectories at atomic resolution, from the highly dynamic free-state equilibrium
to the bound state ensemble.[8]
Examples include the replication machinery of Measles virus, where we use NMR to characterize the 92 kDa
complex formed between the highly disordered phosphoprotein and the nucleoprotein prior to nucleocapsid
assembly – a process that we can also follow in real-time.[9] These proteins undergo liquid-liquid phase sepa-
ration upon mixing and we can combine NMR and fluorescence to describe the molecular basis and functional
advantages of this phenomenon.[10] NMR also sheds new light on the molecular basis of host adaptation of
influenza polymerase, via a highly dynamic interaction,[11] and reveals the dynamic assembly of SARS-CoV-2
nucleoprotein with its viral partner nsp3.[12]
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