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Current research interests:

- Structure-function relationships in heme proteins: spectroscopic characterization of novel heme proteins via
electronic (UV-Vis), vibrational (IR absorpion and resonance Raman, (RR)) and Electron Paramagnetic Resonance
(EPR) spectroscopies, carried out in collaboration with various leading Italian, European, Japanese and North-
American groups.

The combination of different spectroscopic techniques, especially when applied to a study incorporating
native, recombinant and mutant proteins of key residues, give detailed information at the molecular level of the
active site. In particular, the combined study of native and mutant enzymes, at different pH and temperature, in the
presence of various exogenous ligands, in solution and single crystal forms, has enabled the role of the key
residues in the heme cavity to be defined and their structure-function properties to be elucidated.



- Development and validation of easy and fast spectroscopic methods to detect residuals of contaminants in
food. In particular, UV-Vis, Raman, RR, and SER[R]S (Surface Enhanced [Resonance] Raman Scattering)
spectroscopies have been applied.

Carbon monoxide can be used to treat fresh meat and fish in order to retain its ‘fresh’ red colour appearance
for a longer period of time. The use of carbon monoxide, which reacts with the oxy-myoglobin to form a fairly stable
cherry red CO-myoglobin complex, may mask spoilage because the CO-complex can be stable beyond the
microbiological shelf life of the meat. Recently, we developed a rapid method, based on the combined analysis of
electronic absorption spectra in their normal and second derivative modes, to unmask the presence of CO in frozen
or fresh fish. The method represents a useful screening procedure for determining the presence of CO in food
products, which are not labelled as such.
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*Struttura-funzione di emoproteine mediante le tecniche Raman e micro-Raman risonante,

Lezione Carlo Zauli 2007, Facolta di Chimica Industriale, U. Bologna, Bologna, Italy

*Raman microscopy of heme proteins,

3rd Serbian Congress for Microscopy, Belgrade, Serbia

*New bacterial and plant hemoglobins: structure-function relationships studied by optical spectroscopy,
Dept. of Biological Sciences, Aarhus University, DK, 2

*Extraordinary effects of Ibuprofen binding to heme-HSA (Human Serum Albumin),

Dept. of Life Sciences, Aalborg University, DK

*Insights into the heme pocket of bacterial truncated hemoglobins as revealed by RR spectra

XXI ICORS , London, UK

*Ibuprofen binding to heme-Human Serum Albumin induces marked conformational changes: an allosteric modulation
ICCP-5, Mosca, Russia

*Ligand binding properties of bacterial hemoglobins

Workshop on “The intriguing world of protein structure”, Naples, Italy

*Caratterizzazione spettroscopica del complesso emoalbumina-ibuprofene: evidenza di una transizione
conformazionale allosterica

Dip. Biologia, Universita degli Studi Romatre, ltaly

*The intriguing world of truncated hemoglobins

XXI CONGRESSO GNSR, Milano, Italy

*Heme pocket structural properties of bacterial truncated hemoglobins as revealed by RR spectroscopy
Xl ECSBM, Palermo, Italy

*Heme cavity structure of truncated bacterial hemoglobins as envisaged by RR spectroscopy
ICCP-6, New Mexico, USA

*Non-Symbiotic Hemoglobins from Arabidopsis thaliana and selected distal variants

Dept. Biochemistry and cell Biology, Rice University, TX USA

*The heme cavity properties of truncated hemoglobins from unicellular organism

Dept. Chemistry and Mol. Biol., North Dakota State U. USA

*Structural properties of truncated hemoglobins from unicellular organisms
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*Ligand binding properties of truncated hemoglobins from unicellular organism
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*What have we learnt from the resonance Raman spectroscopy of heme proteins?

Biochemistry Dept. Case Western Reserve U., USA

*High protein structural flexibility of a truncated hemoglobin from an antarctic cold-adapted bacterium
XXII'ICORS, Boston, USA

*Ligand binding properties of Thermobifida fusca truncated haemoglobin
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*Development and validation of a rapid spectroscopic method to detect the fraudulent treatment of tuna fish with carbon
monoxide

Workshop on specific methods for food safety and quality, Belgrade, Serbia

*Structural properties of truncated hemoglobins from unicellular organisms as revealed by RR Spectroscopy
10™ Int. Conf. on Fundamental and Applied Aspects of Physical Chemistry, Belgrade, Serbia

*Influence of cold-adaptation on the structural properties of an Antarctic 2/2 hemoglobin
3" Georgian Bay International Conference on Bioinorganic Chemistry, Toronto, Canada



