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Short biography
Alessandra Del Giudicereceived her PhD inChemical Sciences at Sapienza University of Rome where

she is currently a research fellow since 2017. Her PhD work focused on the application of scattering
techniques and optical spectroscopies for the study of protein processes as unfolding and
oligomerization. Her currentresearchinterests comprise the structural characterization of soft matter
systemsformed by the self-assembly of amphiphilic molecules. Inaddition, Alessandraisthe operator
of the SAXSlab Sapienzafacility, givingtechnical assistance and scientific support to users for running
in-lab small angle X-ray scattering experiments, with a focus on projects in which the structural
understanding of systems atthe colloidal scale can help guiding a transition towards more sustainable
ingredients and processes.

Current Position

22/12/2021 - present Fixed-term Researcher type A (RTDA)

(D.M.1062/2021 PON “Research and Innovation” 2014-2020, “Research contracts on Green topics”)
Sapienza University of Rome (ltaly), Department of Chemistry

= Structural investigations on the colloidal scale for the development of alternative materials and
technologies in the green transition

= Collaborationwith CR Competence AB (Lund, Sweden)on “Green coacervatesfor pharmaandfood”
= Management of SAXSLab Sapienza instrumentation

= SAXS data analysis

= Physical Chemistry teaching activity (CHIM/02 disciplinary sector)

Previous positions

2018 -2021 Post-doctoral researcher

Sapienza University of Rome (ltaly), Department of Chemistry

= Structural studies on soft matter systems

= Management of a new laboratory SAXS facility of Sapienza University (installation in October 2018)
= SAXS data analysis

2017-2018 Post-doctoral researcher

Sapienza University of Rome (ltaly), Department of Chemistry / CNIS (Interdepartmental research
center on nanotechnologies applied to engineering of Sapienza)

= Structural studies with X-ray scattering techniques

Education
2013-2016 PhD in Chemical Sciences Sapienza University of Rome (Italy)
with honors
Thesis: “Structural and spectroscopic studies of proteins in stress conditions”
Field: Physical Chemistry, Biophysical Chemistry
Courses attended: Biopolymers and biomaterials, Structural characterization of
materials



2011-2013

2007-2011

Master's Degree in Chemistry (Inorganic-Physical Chemistry) Sapienza University of

Rome (Italy)

110/110 cum laude

Thesis: “Denaturation and stabilization of Human Serum Albumin: combined effect of
drugs”

Bachelor's Degree in Chemistry Sapienza University of Rome (Italy)

110/110 cum laude

Thesis: “The effect of pH on the stability of Human Serum Albumin: spectroscopic
investigations”

Fellowships and awards:

2021

2020

2019

2019/09

2019/07

2019/06

2018/09

2017/10

2017/10

2016

2015

“Finanziamento per Avvio alla Ricerca” research grant by the Sapienza University of Rome
("Human Serum Albumin as a pH-dependent carrier: interplay between the acid
conformational transitions and ligand binding/release").

“Finanziamento per Avvio alla Ricerca” research grant by the Sapienza University of Rome
("Promoting functionality studies of proteins, peptides and self-assembled nanocarriers
at SAXSLab Sapienza").

Assignment of a “Finanziamento per Avvio alla Ricerca” research grant by the Sapienza
University of Rome ("A physical-chemicalview onthe consequences of protein chemical
damage induced by hypochlorite: studying model proteins to understand general
phenomena").

“Langmuir” prize forthe oral presentation at the European Colloids and Interface Society
conference ("Self-assembly of model amphiphilic peptides in non-aqueous solvents:
changing driving forces, same structure?")

Award for the best oral presentation by a young scientist at the national meeting of the
Division of Physical Chemistry of the Italian Chemical Society ("The effect of fatty acid
binding inthe acidisomerizations of albumininvestigated with a continuous acidification
method")

Award for the best oral presentation at the “Convegno Giovani Ricercatori” at the
Department of Chemistry, Sapienza University of Rome ("The structural response of
Human Serum Albumin to oxidation: a biological buffer to local formation of
hypochlorite")

Travel grant for the XXIV National Congress of the Italian Society of Pure and Applied
Biophysics (SIBPA), Ancona, ltaly

Best poster prize at the "Sao Paulo FAPESP School on Biophysical Methods to Study
BiomolecularInteractions", Sdo Paulo, Brasil ("The structuralresponse of Human Serum
Albumin to oxidation: a biological buffer to local formation of hypochlorite")

Travel grant for the international school "Sao Paulo FAPESP School on Biophysical
Methods to Study Biomolecular Interactions", Sdo Paulo, Brasil

Successful candidate for the assignment of the Erasmus + Unipharma Graduates
scholarship for a 3-monthvisiting period during PhD at Lund University, Divisionfor Pure
and Applied Biochemistry/Division of Physical Chemistry ("Molecular aspects of fiber
forming proteins")

Successful candidate for the assignment of the Erasmus + Unipharma Graduates
scholarship for a 6-monthvisiting period during PhD at Lund University, DivisionforPure
and Applied Biochemistry/MaxLab synchrotron ("Multi-probe characterization of protein
processes")



2015 Assignment of a “Finanziamento per Avvio alla Ricerca” research grant by the Sapienza
University of Rome ("Human Serum Albumin under oxidative stress: structural and
spectroscopic studies to characterize the oxidation process and evaluate the effect of
antioxidants")

2014/02 Best poster prize at the HERCULES school, Grenoble, France within "Session B:
applicationstobiomolecular structure and dynamics" ("Ibuprofen and propofol cobinding
effect on Human Serum Albumin unfolding in urea")

2014 Grant for the collaboration as tutor of the spectroscopy course at the Department of
Chemistry, Sapienza University of Rome

2013-2016 PhD scholarship for the Chemical Sciences PhD Course at Department of Chemistry,
Sapienza University of Rome

2013 Acknowledged as "Excellent graduate" of the academic year 2013 by the Sapienza
University of Rome.

2011 Grantfor the collaboration as assistantin the didactic laboratories of physical chemistry
(thermodynamics and spectroscopy) at the Department of Chemistry, Sapienza
University of Rome

Student supervision:
2024-present assistance in supervision of 1 PhD student

2022-present assistance in supervision of 1 PhD student

2022 assistance in supervision of 2 Master's students
2019-2021 assistance in supervision of 2 PhD students
2021 1 Master’s Student

2017 1 Master’s Student

2016 2 Bachelor’s students

2014 1 Master’s Student

Department of Chemistry, Sapienza University of Rome

Teaching:
2020,2021,2022,2024 Lecturer- Small angle X-ray scattering basics and applications (PhD course in
Chemical Sciences)

2023-present Lecturer RTDa - Laboratory of Physical Chemistry | (Bachelor's Degree in
Chemical Sciences)

2022-present Lecturer RTDa - Elements of Physical Chemistry (Bachelor's Degree in
Biotechnology)

2022-2023 Lecturer RTDa - Biophysical Chemistry (Master's Degree in Chemistry)

2014 Tutor - Physical Chemistry Il with laboratory (Spectroscopy)

Sapienza University of Rome, Italy

Organization:

2024/06 - Local organizing commitee for the Symposium of Young Chemistry (Department of
Chemistry, Sapienza University of Rome, Italy)

2023/08 - Local organizing commitee for the annual meeting of the Italian Society of Synchrotron
Radiation (SILS) (Department of Chemistry, Sapienza University of Rome, Italy)

2022/06 - Local organizing commitee for the First Symposium of Young Chemistry (Department of
Chemistry, Sapienza University of Rome, Italy)



Institutional:

2022-present Member of the Faculty of Mathematical Physical and Natural sciences of Sapienza
University of Rome

2018-2021 Post-doc elected representative in the Department Council (Department of Chemistry,
Sapienza University of Rome, Italy)

Reviewing:
2017- present Reviewer for physical chemistry and colloid chemistry journals: JCIS, RSC Advances,

Biomacromolecules, Langmuir, ColSurfB, PCCP

Memberships:
2023 - present Italian Synchrotron Radiation Society (SILS)

2018 - present Italian Society of Pure and Applied Biophysics (SIBPA)
2017 - present Italian Chemical Society (SCI)
2016 - present European Colloids and Interface Society (ECIS)

Major collaborations:
L. Galantini, Self-assembly of amphiphilic molecules from biological precursors, Dpt of Chemistry,
Sapienza

CR Competence AB/T. Nylander, Green coacervates for pharma and food, Lund, Sweden

Karin Schillén, Characterization of bile-salts and polymers mixtures, Division of Physical Chemsitry,
Lund University, Sweden

Ulf Olsson, Peptide self-assembly, Division of Physical Chemistry, Lund University, Sweden

Cedric Dicko, Multi-probe characterization of protein processes, Division of Pure and Applied
Biochemistry, Lund University, Sweden

F. Sparla (Fabit dpt.), S. Fermani (Chemistry dpt.), Structural studies of proteins involved in
photosynthesis regulation, University of Bologna, Italy

M. D’Abramo, Combination of experimental and MD-computed SAXS to characterize protein
conformational landscapes, Dpt of Chemistry, Sapienza

Trackrecord

| have contributed so far as coauthor to 60 original research articles (10 as main -first/co-first/co-
corrisponding- author), 1 review paper and 1 book chapter. In most cases my contribution has mainly
been the small-angle X-ray scattering characterization and consequent structural interpretation of
several systems belonging to the soft matter and colloidal domain: proteins in solutions, self-
assembled amphiphilic molecules, polymer-surfactant mixtures, nanomaterials, complex liquids.

SCOPUS data: 62 documents, 700 citations, H index 17

Selected oral presentations:

4-6/09/2024 Congresso della Societa Chimica Italiana, Milan, Italy
"Unfolding and refolding of Albumin induced by a time-programmable dissipative pH-jump "

4-8/09/2023 37th ECIS conference, Naples, Italy
"Unfolding and refolding of Albumin induced by a time-programmable dissipative pH-jump "

4-8/10/2021 20th IUPAB Congress, Sao-Paulo, Brasil /online event
"Regulation of the photosynthetic AB-GAPDH via self-assembly"

5/03/2020 Mini-Symposium on "Peptide Self-Assembly", Lund, Sweden



"Polymorphic self-organization of lipopeptides with single or double lauroyl chains" (invited)

8-13/09/2019 33rd ECIS conference, Leuven, Belgium

"Self-assembly of model amphiphilic peptidesin non-aqueous solvents: changingdrivingforces, same
structure?"

("Langmuir" prize for best oral)

1-4/07/2019 XLVII NationalCongress of the Physical Chemistry Division of the Italian ChemicalSociety,
Rome, Italy

"The effect of fatty acid binding in the acid isomerizations of albumin investigated with a continuous
acidification method" (Best presentation from a young scientist)

25-26/06/2019 VIl Young Researchers Symposium of the Department of Chemistry (Sapienza), Rome,
Italy

"The structural response of Human Serum Albumin to oxidation: a biological buffer to local formation
of hypochlorite" (Best oral award)

3-8/09/2017 31st ECIS conference, Madrid, Spain
"Time-dependent pH scanning of the acid-induced unfolding of Human Serum Albumin"

15-18/09/2014 2nd Joint AIC-SILS Conference, Firenze, Italy
"Structuralinsights into the shape and assembly of photosynthetic GAPDH/CP12/PRK complex by
small angle X-ray scattering"

Overall, I have personally given 19 oral presentations at conferences. | have also deliveredinvited guest
seminarsregarding myresearch duringinterviews abroad (ESRF, Max Planck Inst. Golm, MAXIV, Elettra)
and about the principles and applications of SAXS (Xenocs webinar, Nanoinnovation, Master courses).

Other experiences abroad

Research visiting periods:

2021-2023 Study of more sustainable surfactant-polymer coacervates with CR Competence AB and
Prof. T. Nylander (Physical Chemistry division), Chemical Center, Lund, Sweden

2018-2019 Study of the self-assembly of model peptides in the lab of Prof. U. Olsson (Physical
Chemistry division), Chemical Center, Lund, Sweden

2016 Molecular aspects of fiber-forming proteins,
2015 Multi-probe characterization of protein processes,
C. Dicko (Pure and Applied Biochemistry division), Chemical Center, Lund, Sweden

International schools and workshops:

2019/11/20-22 International GISAXS workshop, DESY, Hamburg, Germany

2017/10/16-30 FAPESP School on Biophysical Methods to Study Biomolecular Interactions, Sdo Paulo,
Brasil

2017/09/25-27 SAXS excites symposium, Graz University of Technology, Austria

2016/06/20-27 School on “Scattering Methods Applied to Soft Condensed Matter”, Bombannes, France
2015/02/23-03/06 IFF Spring School - Functional Soft Matter, Forschungszentrum Julich, Germany
2014/02/23-03/26 Higher European Research Course for Users of Large Experimental Systems,
Grenoble (EPN campus)/Saclay (Soleil, LLB), France



Experiments with large scale facilities:

ESRF, bio-SAXS beamline BM29 (Grenoble)

14 beamtimes 2014-2024 (ltalian structural biology BAG)

SAXS and SEC-SAXS measurements

Time-dependent pH jumps of albumin, SEC-SAXS on HOCI-treated albumin and lysozyme, tests of
reversibility

Dimerization-prone proteins with partially flexible domains (Sapienza Biochemistry group)
Self-assembled nanoaggregates of bile salts and their derivatives, of their mixtures, and coaggregates
with block-copolymers

Protein complexes involved in the regulation of photosynthetic organisms and their components
(Bologna group)

MAXIV, CoSAXS (Lund)

31/03/2023

SAXS study on the formation of coacervates by in-situ dilution and mixing with microfluidics chip
09/12/2021

SAXS study on the co-assembly of bile salts and cationic polymers

ISIS, INTER (Oxford)
11-17/12/2022
Neutron reflectometry measurements on surface deposition of coacervates

ESRF, time-resolved ID09 (Grenoble)
20-24/09/2017
Commissioning of stopped-flow setup (acid and detergent-induced protein unfolding)

SOLEIL, SWING (Saclay)

7-9/06/2018

SAXS of self-assembled aggregates formed by stimuli-responsive amphiphiles based on biological
precursors

26-28/02/2016

Tests of SURF platform. Reversibility of HOCl-induced structural transitions and time-dependent
acidification of albumin

MAXLab [911-4 (Lund)

16-18/06/2015

22-25/05/2015

Use of SUrF platform: effect of oxidation on albumin.

Description of main research results:

| am a passionate physical chemist withinterestin the structural understanding of soft-matter systems,
especially involving biologicalmolecules. My research has afocus onthe use of solution scattering and
spectroscopy techniques, and small angle X-ray scatteringin particular, as aversatile toolto “see” how
the structure at the dimensional scale within 1-100 nm is changing as a function of a known
perturbation, with minimum sample preparation artifactsandwith an average and representative view
of the system under relevant conditions. This approach, combined with other techniques and aided by
modelling has been successful to help disclosing interesting phenomena.

| have shownthe thatthe most abundant plasma protein, albumin, is highly resistantto HOClchemical
damage, but undergoes a reproducible structural transition above a critical level of modification, a
behaviorexplainingwhy its structure is suitable to work as a scavengerinblood but might have further
physiological implications. Albumin multi-domain structure is indeed prone to structural



rearrangementsin perturbed conditions, asthose occurringas a function of pH, which have been object
of my works using time-dependent acidification protocols allowing to explore the conformational
transitions of the protein, disclose structural intermediates and study the effect of its physiological
ligands.

| have studied plant proteins involved in the photosynthetic metabolism which in response to
fluctuating redox environment self-associate in supramolecular complexes with regulatory role,
highlighting the intrinsic dynamism of the protein complexes and of the flexible scaffold protein
elements.

Afterthe PhD | have embraced the interestinthe intriguing self-assembly properties of peptide-based
and bile-acid based amphiphiles and | have also been working as a dedicated post-doc at SAXSLab
Sapienza, supporting experiments, data analysis and interpretation of several users and collaborating
with many research groups. This has allowed me to contribute to different research works adding the
unbiased insight of the SAXS characterization to the understanding of the nanoscale structure and
structural changes of self-assembling systems of surfactants and polymers, of nanoparticles, of
complex natural materials and of proteins of interest for human health.
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