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Abstract: 
 
We combine solution NMR spectroscopy and small angle scattering (SAXS, SANS) with 
crystallography and cryo-EM in integrative structural biology approaches to study the 
conformational dynamics of multidomain proteins where multiple structural domains are 
connected by linkers of variable length and rigidity. This allows modulatory of interactions and 
conformational dynamics to recognize ligands and control biological function. While 
crystallographic structures provide structural information about snapshots, solution techniques, 
such as NMR, are crucial to describe conformational dynamics. The molecular functions of these 
multi-domain proteins often rely on dynamic structural ensembles and can be controlled by 
population shifts between active and inactive conformations. Posttranslational modifications can 
further modulate the molecular interactions to regulate the biological activity. Integrative 
structural biology combining solution techniques, especially NMR spectroscopy, is important to 
unravel the molecular recognition, dynamics and regulation of protein complexes. Examples are 
RNA binding proteins (RBPs) involved in splicing regulation or client recognition by the 
molecular chaperone Hsp90.  
NMR also plays an important role in structure- and fragment-based drug discovery. Both protein 
and ligand-observed experiments allow to screen and identify ligands and characterize the 
protein-small molecule complexes. Examples of methods and application of structure-based drug 
discovery will be presented.  
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