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1988 Geneva University (CH) sponsored by EMBO- Dept. of Biochemistry (Prof.S.J. Edelstein)
1990 LMB-MRC, Cambridge (UK) sponsored by EMBO (Dr. K. Nagai)

1991 LMB-MRC, Cambridge (UK) sponsored by FEBS (Dr. G. Fermi).

1997 York University, Dept. of Biochemistry (UK) sponsored by FEBS (Prof. J. Tame)

2004 Cambridge University, Dept. of Biochemistry, (UK) sponsored by EMBO (Prof. B. Luisi)

Research Subject: structural biology and biochemistry.

The mechanism of action of protein is investigated by using protein crystallography, single-particle cryo-EM and
biochemical characterization. This includes the structure-function relationship of enzymes and structural proteins
as well as their role within signalling networks that involves protein-protein recognition and complex formation.

The knowledge of the molecular mechanism exploited by proteins to carry out their function and involved in
pathological processes is the starting point to design novel, targeted therapeutic strategies.

In this context, the main endeavour has been carrying out and coordinating the determination of protein structures
by protein crystallography and their biochemical characterization using a wide array of methods (kinetics, protein
engineering, spectroscopy). In collaboration with the Italian Association of Crystallograpy and Pavia University the
first Italian Course on "Bridging the gap between cryo-EM and crystallography" was organized in September 2017.

Present Research projects.

1. Steroid-5-alpha dihydrogenase, structural insights of an integral membrane enzyme playing a pivotal role in
pharmacology of prostatic cancer and target for novel neuropsychiatric therapies (in collaboration with Columbia
University) by Cryo-EM and Crystallography.

2. Ferritin and ferritin-receptor complex by Cryo-EM.

1. Crystal structure and functional characterization of HIPK2 (homeodomain protein kinase 2), a switch in tumour
suppression.

2. Structural dynamics of heme proteins, by a combination of biophysical methodologies: time resolved X-ray
crystallography and wide angle scattering, high pressure crystallography, XAS. The systems under analysis are
neurogobin, the EryK p450 cytochrome and hemoglobin.

3. Engineering and structural analysis of p450 cytochromes involved in antibiotics biosynthesis.

Results of ongoing and past research projects.

1. The methodology of singe-particle Cryo-EM has been successfully applied to engineered ferritins and to the
ferritin-CD71 receptor (paper in preparation). We are currently investigating the structure of a family of membrane
enzymes crucial for testosterone metabolism (SRD5A) by single particle cryo-EM. The projects are in collaboration
with Columbia Universiy, CUNY and the New York Structural Biology Center.

2. The determination of the structure of murine neuroglobin in different ligation states where a novel mechanism for
ligand affinity regulation (heme sliding) has been described and the characterization of its reactivity towards nitric
oxide, the presence of redox activity and capability of photoreduction and photodissociaton by X-rays was shown
and, recently, the presence of internal hydrophobic docking sites capable of hosting gaseous ligands was shown.
Break-through results have been obtained such as the crystal structure of neuroglobin, that protects neurons from
hypoxic injury, and a leading role in the field has been acknowledged by the publication of reviews on this protein
and by the invitations to present plenary lectures to International Conferences (XVth International Conference on
Oxygen Binding and Sensing Proteins August, 2008 Aarhus, Denmark and XIII European Conference on the
Spectroscopy of Biological Molecules 28 August-2 September 2009 Palermo, ltaly).

3. The determination of the structure of a novel endoribonuclease essential small nucleolar RNA maturation,
homologous to a SARS essential enzyme, with implications in the development of drugs targeted to a specific
enzymatic activity of corona virus.

4. The study by time-resolved crystallography and molecular dynamics of myoglobin structural dynamics, that
contributed to the to the description by direct detection of the pathway of ligands within the protein matrix and to
the unveiling of a complex subnanosecond structural dynamics triggered by ligand dissociation.

5. The structural and functional analysis of three enzymes involved in antibiotic biosynthesis, that led to the
determination of the structure of a new type of monooxygenase involved in the biosynthesis of aromatic polyketids
and of a cytochrome P450 involved in the biosynthesis of a macrolide polyketide, Erythromycin.



Grants.

As Grant Coordinator.

-Functional Genomics (CNR) 2003.

-VII Framework Program (2008)- EU - "CryoEm structure of gamma secretase: a key component in Alzheimer
neurodegenerative disease"- Scientist in Charge.

-FIRC, Italian Cancer Research Foundation (2012) “The crystal structure of HIPK2: understanding at the molecular
level a switch in tumour suppression”.

-CNR, Life Sciences Dept. “Biocrystal Facility of the CNR”.

-University of Rome “La Sapienza” (2012) "Espansione multidisciplinare della biologia strutturale verso una
dimensione di facility: sistema di imaging per screening di cristallizzazione di proteine."

-Fondazione Cenci-Bolognetti/Pasteur Institute Grant (2013) “Bacterial P450 Cytochromes as tools for designing
novel antimicrobial agents”.

As Unit Member:

EuroBlood - European Framework Program VI in Blood Substitutes

PRIN 2007 Proteine redox in azione: dinamica strutturale, meccanismi e fisiopatologia

FIRB 2003 Biologia Strutturale PostGenomica, sviluppo di infrastrutture per la cristallografia di proteine.

EU H2020 (2014) Innovative Training Network “X-Probe” on frontier methods in protein structural dynamics
(Coordinator)

EU H2020 (2018) Marie Sktodowska-Curie Research And Innovation Staff Exchange (RISE) as Coordinator, title:
“ProMeTeus - Membrane protein integrated technologies development for drug design”.
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