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X-ray absorption spectroscopy (XAS) studies of biological systems have 
gained great impetus and have achieved relevant success in recent years 1. 

 
A new application of XAS, which has special relevance in structural genomics 

projects, is to couple it to the structure determination of the metallo-protein in solution 
obtained by NMR methods. This application of XAS is very promising since it 
quickly and accurately provides the structure of the metal binding site, which is most 
difficult to obtain by NMR. It is then quite straightforward to exactly identify the 
metal binding site in the protein, by knowing the remaining of the metallo-protein 
structure. This method allows to speed up the entire process of structure determination 
and, in addition, it provides useful information on the electronic structure of the metal 
ion in the studied system. We have exploited this synergism between the NMR and 
XAS techniques for a rapid and complete elucidation of the structure of copper 
chaperonins 2,3. Working examples taken from our work on copper binding proteins 
will be used to illustrate the advantages of the combined techniques. 
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