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NMR-spectroscopic investigation of proteins in solution

For an explicit understanding of the function of biological active macromolecules

not only the chemical constitution but also the three dimensional structure, the

dynamical properties and the interaction with other proteins and small molecules

are of significant importance. The arrangement of functional groups in space and

their mobility have essential influence on the specificity of interactions for

example of ligands and proteins. Therefore besides functional studies

characterization of the structure, dynamic and interactions of biomolecules are

the prerequisite for an understanding of biological processes on an atomic level,

which is the basic for a rational manipulation of these processes in terms of drug

design.

With NMR structures can be determined in solution and in solid state. In solution

the size of the protein and the solubility are limiting, in solid state low sensitivity

and strong dipolar interactions. Nevertheless structure determination of proteins

up to 50 kDa is possible, even for membrane proteins.

In an integrated structural biology approach techniques to determine three-

dimensional structure of biomolecules can also be combined, e.g. cryo-electron

microscopy and solid state NMR.

NMR-spectroscopy can also handle intrinsically disordered proteins (IDPs) and

determine local structures.

Besides structure determination NMR is especial useful for investigating

dynamics of biomolecules and for the study of protein ligand interactions. The

latter are the actual key to the understanding of biological processes and

therefore of special interest for pharmacology.

Prerequisite for structural and dynamic investigations using NMR is not only the

production of sufficient amounts of pure and isotopically labeled protein but also

the assignment of the resonances to the atoms of the protein.

This short practical course “NMR-spectroscopy” should give an insight into this

assignment procedure of proteins in solution using triple resonance experiments.
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NMR-spectrometer

NMR-samples

solution-state solid-state
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Vorlesung „Mehrdimensionale NMR-
Spektroskopie-Grundlagen und 

Anwendungen in der Strukturaufklärung"
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