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It is now well-established that a large proportion of the proteomes of all organisms is constituted by
metalloproteins: At least a third of all proteins, and around half of all enzymes have been estimated to
require an essential metal cofactor for function. However, the prediction of metal cofactors is not
straightforward; indeed, a seminal paper has suggested that “microbial metalloproteomes are largely
uncharacterized” [1]. Furthermore, there is not only a need to establish interactions between essential
metal ions and proteins on a large scale, but we would also like to better understand the effects of
toxic metal ions, by identifying their most important in vivo protein targets. A further important area
concerns microbial resistance mechanisms, in particular within the field of bioremediation. These are
just a few fundamental areas where metalloproteomics approaches are needed.

Metalloproteomics can be considered as a sub-field of “Metallomics” — a research area at the interface
between Analytical Chemistry and Inorganic Biochemistry. Typically, metalloproteomics approaches
are aimed at identifying (and quantifying) metal-protein associations, ideally for entire proteomes.
Recent advances of both inorganic and molecular mass spectrometry have been instrumental in the
launch of this field, whilst the necessary separation prior to mass spectrometric analysis has remained
a major bottleneck. Difficulties during separation arise from the predominant lability of metal-protein
associations, together with the large range of concentrations of individual proteins. The talk will
present some recent examples from the literature as well as from our own lab [2], with the aim of
highlighting both successful applications and major pitfalls.
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