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Date of birth: 1981, July 15th

Education, Training and Professional Experiences

2019, November — present: Associate Professor at the University of Trieste (Professore Associato),
Department of Chemical and Pharmaceutical Sciences, University of Trieste.

2016, November — 2019, November: Research position at the University of Trieste (Ricercatore e
Tempo Determinato/B), Department of Chemical and Pharmaceutical Sciences, University of Trieste.

2015, September — 2016, November: Research position at the University of Trieste (Ricercatore e
Tempo Determinato/A), Department of Chemical and Pharmaceutical Sciences, University of Trieste.

Research projects: Structural characterization and elucidation of mechanistic aspects of
flippases, proteins that flip specific lipids in the lipid bilayer. Funding: SIR (Scientific
Independence of young Researchers) grant from the Italian Ministry of Education, University
and Research (MIUR).

2012, September — 2015, August: Post-doctoral position at Harvard Medical School (Boston,
Massachusetts, USA), Cell Biology Department, under the supervision of Prof. Thomas Walz.

Research projects: determination of the structural features of Acquaporin-0, crystallized with
phosphatidyl inositol lipids, by electron crystallography; structural determination of different
conformations of the a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptor
by cryo-electron microscopy on single particles.

2010, May — 2012, August: Marie Curie Intra European Fellowship at Oxford University, Biochemistry
Department (Oxford, UK), under the supervision of Prof. Catherine Vénien-Bryan. At the end of the
fellowship, post-doctoral position.

Research projects: determination of the structure of a membrane protein, a bacterial potassium
channel (KirBac3.1), using X-ray diffraction techniques on 3D crystals, and electron microscopy
techniques for the analysis of 2D crystals. Other experiences: supervision of the work of two



undergraduate students of Oxford University. Funding: Marie Curie Actions — Intra-European
Fellowship for Career Development, FP7 (2 years).

2009, April —2010, April: Post-doctoral position at Centre of Excellence in Biocrystallography, Trieste,
in collaboration with the Department of Biological Sciences of the University “Federico 1I” of Naples

(Italy).

2006, January — 2009, March 18™": PhD degree in Molecular Sciences at the Centre of Excellence in
Biocrystallography, University of Trieste (Italy). Experimental thesis in structural chemistry: “Structural
studies on molecular recognition in protein complexes and supramolecular systems”, supervisor Prof.
Silvano Geremia.

Research projects: supramolecular studies of cavitand-porphyrin systems; structural
characterization of alcohol-receptor binding affinities via X-Ray diffraction analysis of single
crystals; structural determination of soluble proteins. Other experiences: co-supervision of four
undergraduate students and a PhD student; teaching activities with undergraduate students on
subjects of chemistry and physics.

2000, September — 2005, July 8th: Master Degree in Chemistry at the University of Trieste, grade
obtained: 110/110 cum laude. Experimental thesis in structural chemistry: “Structural studies on
supramolecular systems”, supervisor Prof. Silvano Geremia.

Personal skills and competences

During my PhD, | acquired many skills in the crystallographic field, including micro-scale crystallization
techniques (vapour-diffusion crystallization techniques, hanging drop and sitting drop) applied to both
protein and supramolecular crystallization, automated crystallization using robots, supramolecular
self-assembly, co-crystallization techniques, data collection using area detectors and cryogenic
systems. | had the opportunity to use and gain experience with both conventional sources and
synchrotron radiation (at the XDR1 beamline of Elettra, Trieste). In addition, during my Marie Curie
fellowship | had the opportunity to learn the basics of the crystallization in lipid cubic phase (LCP), a
technique specifically developed for the crystallization of membrane proteins.

In Oxford, | have been involved in an electron microscopy study on 2D protein crystals, learning various
2D crystallization techniques, both in batch (dialysis, BioBeads method) and on lipid monolayers. |
acquired also skills regarding automated systems for 2D crystallization screening, through a
collaboration with the University of Basel, Switzerland. Moreover, during my post-doctoral
experiences, | learnt techniques of sample preparation for crystals, for negative stained samples and
cryosamples (back injection and sandwich methods), and for single-particle specimen, using Vitrobot
and CryoPlunge3. In Boston, | was trained in electron microscopy imaging and diffraction data
collection of 2D crystals and data analysis with the main software available. In addition, in the lab of
Prof. Thomas Walz, | acquired skills regarding single-particle data collection and processing: class



averaging, ab initio3D reconstruction of the protein volume from 2D class averages, 3D classification
and refinement of the 3D reconstruction.

To these main fields of expertise, my knowledge spans to other fields that | deemed essential for the
experimental work. Among these, a basic knowledge of NMR techniques such as DOSY, EXAFS
techniques and skills regarding the analysis of kinetic data.

Among my technical skills, it’s worth mentioning hand-on skills regarding expression of proteins in
bacterial inclusion bodies and membranes, refolding, and purification using various chromatographic
techniques, together with some expertise in simple molecular biology protocols such as site
mutagenesis or plasmid replication.

My computer skills include:

o A good knowledge of several crystallographic software for analysis of X-ray diffraction data
(Mosflm, HKL2000 package including Denzo and Scalepack) and for resolution and refinement
of the structures (CCP4 suite, Shelx, SIR, XDS).

o Use of EM image analysis software (SPARX, EMAN, RELION, Frealign, the MRC 2D processing
suite, 2dx, IPLT).

o Good knowledge of software for model building and molecular graphics (Pymol, Coot, Chimera,
Mercury).

o Use of chemical softwares: ChemSketch (to plot molecular schematic structures), Gepasi (to
analyse kinetic data).

Programming languages knowledge: Matlab, Octave, Python.

Use of operating systems: Unix, Linux, Windows, Mac OS X.

Use of application software (MS office and OpenOffice) and use of graphical software (JASC
Paint Shop Pro, Adobe Photoshop, GIMP Image Editor).

Schools, Congresses and Presentations

e 2016, August 29th: Oral communication at the 8" Conference Chemistry towards Biology in Brno
(CZ): “Structure and stereochemistry of self-assembly heterochiral tripeptides”.

e 2016, February 17™: Invited talk at the Department of Chemical and Pharmaceutical Sciences,
University of Trieste: “Structure and Dynamics of Membrane Channels revealed by Electron
Microscopy”.

e 2012, December 17th— 18th: 1st Workshop CNRS-Oxford Membrane Proteins Network, Paris
(France). Oral presentation: “Comparison of the structure of a bacterial potassium channel in both
2D and 3D crystals”.

e 2012, May 23rd: Invited talk at the Institute of Cancer Research, London (UK): “Structural studies of
a potassium channel, KirBac, showing the molecular mechanisms of gating”.



e 2012, February 25th— 29th: 56th Biophysical Society Annual Meeting 2012, San Diego (California,
USA). Poster presentation: “Comparison of the structure of a bacterial potassium channel in 2D and

3D crystals”.

e 2012, February 16th: Invited talk at the Pasteur Institute, Paris (France): “Structural studies of a
potassium channel, KirBac, showing the molecular mechanisms of gating”.

e 2011, September 30th: “lon Channels and Diseases of Electrically Excitable Cells”, 9th OXION Day,
Oxford University, Oxford (UK). Poster presentation.

e 2011, August 22nd — 30th: XXII Congress and General Assembly, International Union of
Crystallography, Madrid (Spain).

e 2011, June 26th —July 1st: Gordon Research Conference on Three Dimensional Electron Microscopy,
Colby-Sawyer College, New London (NH), USA. Poster presentation: “A bacterial potassium channel

in 2D and 3D crystals: the influence of the lipid environment”.

e 2010, October 1st:“lon Channels and Diseases of Electrically Excitable Cells”, 8th OXION Day, Oxford
University, Oxford (UK).

e 2010, August 1st — 7th:“Electron Crystallography Workshop”, C-CINA, Biozentrum, University Basel,
Basel (Switzerland). Poster and oral presentation: “Insights in the gating mechanism of KirBac3.1”

e 2008, April 27th — May 2nd: “Summer School on Mathematical and Theoretical Crystallography”,
International Union of Crystallography, Gargnano, Italy.

e 2007, September 23rd — 28th: “Meeting of the Italian and Spanish Crystallographic Associations”,
Copanello di Staletti, Catanzaro (Italy). Oral presentation: “Probing cavitand selectivity for alcohols

via competition studies by X-ray diffraction”.

e 2007, September 10th — 21st: “IX School on Synchrotron Radiation: Fundamentals, Methods and
Applications”, Duino, Trieste(ltaly).

e 2007, July 19th — 21st: “Summer School 2007: Advanced Topics in Biomedicine 11”, Trieste (Italy).

e 2006, May 21st — 25th: “Eighth International School on the Crystallography of Biological
Macromolecules”, Como(ltaly).

e 2004, August 30th — September 3rd: Italian Crystallography Association Summer School 2004:
“Diffraction methods for materials analysis at atomic level - Principles and applications”, Miramare,

Trieste(ltaly).
e 2003, September 8th — 11th: Biocrystallography Course: “From Gene to Drug” Trieste (ltaly).
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Languages

Italian (mother tongue), English.



