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A. Personal Statement

| am a protein biochemist and structural biologist with extensive experience in protein production, engineering, X-ray
crystallography, and functional studies. Throughout my career, | have applied structure-based integrated approaches—
combining in vitro and in silico methods—to understand the molecular details of disease-related processes and develop
novel therapeutic strategies. My main research interests are focused on dissecting the strength and dynamicity of molecular
interactions that drive cellular responses and building strategies to interfere with them.

My early work started focusing on bacterial pathogens, characterizing virulence factors and key enzymes relevant to
therapeutic applications. | contributed to the design of small-molecule inhibitors by elucidating enzyme-ligand interactions
and leveraging high-throughput screening, ultimately aiming to resensitize multidrug-resistant strains to existing antibiotics.
In parallel, | have explored nanobodies as versatile tools for both basic research and therapeutic development, in
collaboration with European core facilities in France, Belgium and Germany. This work includes engineering and validating
nanobodies for diagnostic applications and as potential therapeutics against diverse targets.

As an Associate Professor in Biochemistry at the University of Padua, | lead an independent research group focused on
understanding and targeting the molecular mechanisms that underlie antibiotic resistance in bacterial pathogens. My
scientific background combines rigorous training in protein chemistry and structural biology, beginning with a PhD in
Chemistry and structural studies of bacterial virulence factors, followed by postdoctoral research specializing in
macromolecular crystallography and biophysical methods.

Over the past decade, | have established a dedicated research program that integrates molecular microbiology, protein
engineering, X-ray crystallography, and biophysical assays to explore bacterial pathogenesis and to identify novel
therapeutic strategies. A core focus of my work is the rational development of molecules that prevent the emergence of
antibiotic resistance, with a particular interest in opportunistic infections—such as those affecting cystic fibrosis patients—
where multidrug-resistant organisms pose a growing clinical challenge.

My group has contributed significantly to this field by structurally and functionally characterizing key resistance elements,
including B-lactamases and components of the bacterial SOS response, a DNA repair and mutagenesis pathway that drives
the evolution of resistance. We have identified and validated small-molecule inhibitors and nanobody-based binders that
modulate these targets, using an integrated approach that combines structure-guided design, enzymatic and cell-based
assays, and in vitro reconstitution of molecular mechanisms. Structural validation via X-ray crystallography and cryo-EM,
together with detailed binding analyses (SPR, ITC, DSF), enables us to define how lead molecules interact with their targets
and guides optimization for potency and specificity.

This interdisciplinary platform is particularly well-suited for application to Gram-negative infections, where resistance
develops rapidly under therapeutic pressure. We aim to exploit bacterial stress-response pathways and resistance enzymes



as druggable vulnerabilities, providing a path to resistance-blocking adjuvants that enhance existing antibiotics or restore
their efficacy in ESCAPE pathogens, such as Pseudomonas aeruginosa complex.

Through national and international collaborations, including leaders in peptide therapeutics, nanobody technology, and
structural biology, we are well-positioned to deliver mechanistically validated leads that can advance to preclinical
development. Our capacity builds on our established platform and track record to pursue a translationally relevant strategy
against one of the most urgent challenges in modern infectious disease treatment.

In the last years, | have further expanded my research to the study of albumin as a compounds carrier and delivery agent,
focusing on albumin-FcRn interactions and strategies to enhance drug half-life. Building on my experience in protein-ligand
complex characterization, | aim to leverage albumin’s unique properties for improved drug delivery and cross-species
applicability. This complements ongoing projects involving small-molecule inhibitors, macrocycles, and bicyclic peptides, all
united by the goal of understanding how structural insights can advance translational medicine and foster the development
of new therapies.

Recently, thanks to long-lasting collaborations with clinicians, molecular biologists and electrophysiologists, | have been
actively involved in developing two new research lines at the Institute, focusing on membrane proteins. These projects are
dedicated to investigating novel, uncharacterized molecular interactions that underlie the pathways triggered by these
proteins in relation to critical processes, including signal transduction, transcriptional regulation, and inflammation.

B. Positions, Scientific Appointments and Honors

Positions

- 12/2021 —: Associate Professor in Biochemistry, Universita di Padova (ltaly)

- 2014 — : Member of the school board of PhD program in Bioscience (Univ. of Padova)

- 2016 — : Member of the Teaching Committee for the Bachelor and Master Degree Courses in Molecular Biology,
Univ. of Padova.

- Supervisor (or Co-supervisor) of more than 40 Thesis students, both at the Master and Bachelor Degree levels
and four PhD students (two active); member of the PhD dissertation committee of four PhD candidates,
advisor/reviewer of six PhD thesis.

- 05/2012 — 11/2021 Assistant Professor in Biochemistry, Universita di Padova (ltaly).

Scientific Appointments and Honors

* In 2011, I've been selected first in the Young Investigator Award (“Bando Giovani Studiosi 2011”, Univ. of Padova);
* In 2013, I've received “Premio Nardelli for Young Italian Crystallographers”, for the achievement of excellent results in
the field of Crystallography (AIC, Italian Member of IUCr);

*  Member of AIC, (ltalian association of Crystallography, partner of IUCr) and SIMGBM, (ltalian Society of General
Microbiology and Microbial Biotechnology, partner of FEMS);

* Member of BIC (Bio-based Industries) Consortium and of Centro Studi “Synthetic Biology @UNIPD”;

*  Member of the organization committee and session chair of the 2024 European Crystallographic meeting (Padova,
Italy) and chair and organization member of the Biological Section at 50th AIC Meeting (Bologna 2023, Sept 5th-8th);

» Editorial Board Member for Antibiotics (2019 — present); Review Editor for the Editorial Board of Chemical Biology
(specialty section of Frontiers in Chemistry and Frontiers in Molecular Biosciences);

*  Project reviewer for the French National Research Agency (ANR), panel “CE11 - Caractérisation des structures et
relations structure-functions des macromolécules biologiques”;

* Member of the International Selection Committee, on the first call for application to the MSCA-COFUND ArchiFun
International Doctoral Programme, 2024 and 2025

C. Contributions to Science

Web of Science Core Collection metrics

I’'m the author of 123 scientific publications on peer-reviewed international journals, 4 book chapters and 2 patents
deposited (Eu Application n.: 102022000012431 and SIB Identification n.: BIS69E/RVP/rmc). I'm the author of 110
structures deposited in the Protein Data Bank archive. Academic indexes: H-index: 31 (Wos, Web of Science
ResearcherlDA-5202-2014); citations: 2479 without self-citations (Wos).

Oral Communications in the context of bacterial resistance

- Oral communication (plenary lecture) at the "30th Croatian-Slovenian Crystallographic Meeting" held in Veli
Losinj, Croatia, in June 2024, with a presentation titled: "A structural view of SOS response in bacteria: how it
works and how to block it.

- Oral presentation at the Workshop "Structural biology applied to drug discovery" organized at the University of
Modena and Reggio Emilia in December 2022, with an oral communication titled: "Nanobody-Based Inhibitors of
the SOS Response as Potential Suppressors of Antimicrobial Resistance.

- Oral contribution at the "8th Meeting of European Microbiologists, FEMS Congress 2019," held in Glasgow, with
a presentation titled: "Acyclic boronic acids mimic B-Lactamases tetrahedral intermediates leading to broad-
spectrum inhibitors.



Recently funded projects

- CFF Cystic Fibrosis Foundation: Spring Pilot and Feasibility Award 2025

- National Financial support to Applied Biomedical Research projects (Italian Ministry of Health)

Title: “Bicycle peptide inhibitors of Urokinase Plasminogen Activators (uPA) for the treatment of chronic arthritis”
Role: Co-applicant

- Budget Integrato della Ricerca di Dipartimento — BIRD — 2024 — University of Padova, Dept. of Biology

Title: "Unraveling Inhibition Dynamics of NDM-1 B-Lactamase: Time-Resolved Crystallography as a Tool for Drug
Optimization" Role: Main Proposer

- Cystic Fibrosis Foundation - 2025 Spring Pilot and Feasibility Award program of the Cystic Fibrosis Foundation (CFF)
Title: “Disrupting the Bacterial SOS Response to Combat Biofilm Formation and Resistance Spread in Cystic Fibrosis
Infections” Role: Main Proposer

- National Financial support to Applied Biomedical Research projects (ltalian Ministry of Health)- PRIN 2017

Title: "Class lla HDACs as therapeutic targets in human diseases: new roles and new selective inhibitors"

Role: Research Unit Coordinator

- Cariparo Foundation - "Cariparo Visiting Programme, 2018"

Title: “New alliance against bacterial resistance: joining state-of-the-art technologies in the fields of Peptides
Therapeutics and Structural Biology for the development of antimicrobial weapons.” Role: Main Proposer
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