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Abstract

Complex questions such as understanding mechanisms of metal homeostasis in biological systems can
be addressed through use of hybrid methods which enable studies at different length and time scales.
These approaches may involve complementary use of techniques like macromolecular crystallography
which yields the structure at atomic resolution together. with spectroscopic imaging which may
provide spatial information. Similarly, information from time resolved solution X-ray scattering
experiments may be combined with cryoEM to follow conformational changes during protein-protein
or protein-ligand interactions. Advanced instrumentation at synchrotron radiation sources provide
a wide spectrum tools for structural studies of biological systems at different levels. Specifically,
macromolecular crystallography, small angle X-ray solution scattering (SAXS), X-ray absorption and
fluorescence spectroscopy (XAS), and imaging are enabling studies of structure-function relationships
at different resolutions from atomic to cellular scale. In this talk results of experiments with two
metal binding proteins; a Cd-binding metallothionein isolated from durum wheat (dMT) and the
periplasmic ferric binding protein from H. influenzae (FbpA) will be presented. For AMT, combined
results from SAXS, circular dichroism, absorption spectroscopy and in situ dMT expression studies
show that the apo protein has a flexible extended structure which stably folds in the presence of metals
and that the folded and unfolded conformations are sensitive to environmental pH conditions. For
FbpA, differences in conformation between apo and holo forms are shown together with differences
with the allosteric mutant D52A. It is also shown that, despite its stable secondary structure the
apo protein enough flexibility to accommodate different conformations in solution. These results will
be discussed in the context of the current models for metal binding mechanisms for both proteins.
Moreover, possible role of dMT in Cd toxicity in humans and how structural features of FbpA may
be generalized to other periplasmic transport proteins will be presented.
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