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Large and very large macromolecular complexes

It is generally considered that biomolecular structures with relative molecular mass of 60 to 100 kDa are inaccessible to analysis by solution NMR spectroscopy.
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Molecular chaperones are required for the correct folding, transport and degradation of many proteins in vivo. In the Escherichia coli chaperonin system, the double ring-shaped homotetradecamer GroEL (800 kDa), interacts with the dome-shaped homoheptamer GroES (72 kDa); in the presence of ATP to form a chamber that is the site of productive polypeptide folding. The homo-oligomeric nature and high symmetry of GroEL, SRI, GroES and their complexes can facilitate NMR spectral analysis because the number of resonances corresponds to the size of an individual subunit, here 58 kDa for GroEL and 10 kDa for GroES, even though the large functional assembly is investigated.

Conclusion

Most amino acids of GroES showed the same resonances whether free in solution or in complex with chaperonin; however, residues 17-32 show large chemical shift changes on binding. These amino acids belong to a mobile loop region of GroES that forms contacts with GroEL




Fig. 1. Top, GroES (72 kDa) is an oligomeric protein with seven identical units, one of which is shown in gold. Bottom, a molecular model of the complex of GroES and SR1 (472 kDa). The blue coloured ST1 is not isotope-labelled and therefore not visible in current NMR experiment (Floux et al. 2002)














