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RESEARCH ACTIVITIES

Keywords: Alzheimer disease, Down syndrome, proteomics, oxidative stress,
neurodegeneration, protein homeostasis

Personal Statement: My research is currently focused on understanding the role of defective
proteostasis in the development of Alzheimer’s-like dementia in order to propose novel
effective therapeutic approaches that might ameliorate cognitive decline. Starting in 2005, I
dedicated my research on the studies of oxidative stress role in the development of
neurodegenerative disease. Thanks to my experience at University of Kentucky in the
laboratory of prof. D. Allan Butterfield I have been involved in the setting of proteomics
approaches comprising redox proteomics. Through these use of techniques, my following
research projects contributed to highlight the role of increased oxidative stress and
dysfunctional protein degradation systems in the pathogenesis and progression of Alzheimer
Disease-like dementia. Indeed, we demonstrated that the oxidative modification
(carbonylation, protein bound HNE and nitration) of proteins, belonging to different
degradation systems (proteasome and autophagy) impairs their functionality and contributes
to the progression of the neurodegenerative process. Therefore, collected data postulated that
aberrant proteostasis, observed in both Alzheimer’s and Down syndrome patients, is strictly
associated with the increase of oxidative damage as result of compromised antioxidant
response and faulty protein degradative systems. Recent studies revealed that chronic
induction of the unfolded protein response has a prominent role in the development of AD-
like dementia in DS brain. Indeed, the pharmacological rescue of UPR function leads to the
reduction in neuropathological hallmarks and to decrease in protein oxidation in a mechanism
involving the Nrf2 antioxidant response. The results obtained led to the publication of several
articles on peer-reviewed journals and based on these we started to test a number of
compounds for the treatment and prevention of cognitive decline in Down syndrome mice.

Research Interests:

* Role of oxidative stress and protein oxidation in Alzheimer disease, Parkinson disease and
Down syndrome.

* Role of protein Glycosylation (N-Gly and O-Gly) in the development and progression of
Alzheimer Disease

* Role of “Heat shock response” during the progression of Mild Cognitive Impairment to
Alzheimer disease.



* Study of molecular mechanisms controlled by STAT3 involved in ischemia/reperfusion
neurodegenerative process.

* Analysis of the involvement of mutated LRRK?2 and tau crosstalk in the development of
Parkinson disease.

* Analysis of CSF and plasma from AD and MCI patients in search of diagnostic biomarker.

* Analysis of HO-1/BVR-A pathway functions during MCI and AD progression.
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PI of the project GRT-2023B/ 2280 with the title “Nutrient-dependent alteration of the
Unfolded Protein Response in Down syndrome brain: tackling the diet/cognition axis”
funded by the Jerome Lejeune Foundation with 80.000,00 Euro

PI of the project prot. 2022KP5SLKS with the title “The noxious crosstalk between
protein O-GlcNAcylation and S-palmitoylation under metabolic stress: from their
biochemical interaction to the development of neuropathological hallmarks” funded
PRIN 2022 program of the Ministry of University and Research with 186.750,00 Euro
Co-PI of the project MA12218162A911A3 with the title MUMAD: Multimode
detection platform to Unravel molecular Mechanisms of Age-associated degenerative
Disorders funded by the “progetti di Ateneo” program from Sapienza University of
Rome with 48.036,00 Euro

PI of the project RG12218162AE202C with the title “The noxious crosstalk between
protein O-GIcNAcylation and S-palmitoylation under metabolic stress: from their
biochemical interaction to the development of neuropathological hallmarks” funded by
the “progetti di Ateneo” program from Sapienza University of Rome 73.890,00 Euro
PI of the project RM12117A2ECIC9E4 with the title “Deciphering the the interplay
between the unfolded protein response and insulin resistance in Down syndrome
brain” funded by the “progetti di Ateneo” program from Sapienza University of Rome.
10.000,00 Euro

PI of a project entitled “The sweet link between brain dys-metabolism and cognitive
decline: A novel role for protein O-GlcNAcylation” funded by Pasteur Institute —
Cenci Bolognetti Foundation under “Two year-research project reserved to under 45
years-old junior scientists” program 40.000,00 Euro

Co-PI of the project GR-2018-12366381 with the title “Aberrant protein
palmitoylation: a novel biomarker and therapeutic target in Alzheimer's disease”
funded by Ministry of Health under BANDO RICERCA FINALIZZATA 2018 call.
422.000,00 Euro

PI of the project RG1181642744DF59 with the title “The sweet link between aberrant
brain metabolism and cognitive decline: A novel role for altered protein O-
GlcNAcylation” funded by the “progetti di Ateneo” program from Sapienza University
of Rome. 32.000,00 Euro

PI of the project RM11715C773949E3 with the title “Inhibition of PERK pathway for
the early treatment of Alzheimer Disease-like cognitive decline in Down Syndrome”
funded by “progetti di Ateneo” program from Sapienza University of Rome. 31750,00
Euro

PI of the project RG116154C9214D1A with the title “Brain insulin resistance in age-
related cognitive decline: molecular mechanisms and novel therapeutic approaches”
funded by the “progetti di Ateneo” program from Sapienza University of Rome.
34.000,00 Euro

Co-PI of a project entitled “Novel therapeutic strategies for the prevention of
Alzheimer Disease” funded by Banca D’Italia. 50.000,00 Euro




2016. Co-PI of project entitled “Intranasal rapamycin administration to prevent Alzheimer-
like dementia in Down Syndrome”, funded by Jerome Lejeune foundation. 26.000,00
Euro

2015. PI of a project for Scientific Independent Research (SIR) program from Ministry of
Instruction, University and Research (MIUR) Protocol #RBSI144MTL with the title
“Cross-talk between insulin signalling and oxidative stress in Alzheimer disease: A
new paradigm” 169.938,00 Euro

2013. Co-PI of Marie Curie action grant with the project “Biliverdin Reductase-A in brain
insulin signaling and oxidative stress-mediated neurodegeneration” 180.000,00 Euro

2012. PI of a 1-year fellowship to hire a collaborator as one of the best young “under 40
researcher of faculty of pharmacy and medicine of Sapienza University of with the
project “Role of oxidative stress in the mechanisms of neurodegeneration”. 22800,00
Euro

SOCIETY MEMBERBERSHIPS. AWARDS AND HONORS

2020 - present Editorial board member for the MDPI journal “NeuroSci” (ISSN 2673-
4087)

2020 - present Invited guest editor for a special issue on “Feature paper in section
Molecular Pathology” for “Biomolecules” (ISSN 2218-273X)

2019 - present Editorial board member for the MDPI journal “Biomolecules” (ISSN
2218-273X) section of Molecular Pathology

2015. Junior faculty award at 12th International Conference on Alzheimer’s
Disease and Parkinson’s Disease (APDP 2015)

2013 — present. Member of Trisomy 21 research society T21RS

2012 - present . Member of Society of Free Radical Research — Europe (SFRRE)

2013. Associate editor of Journal of Alzheimer Disease — IOS press

2012. Selected among the best young ‘“under 40 researcher of faculty of
pharmacy and medicine of Sapienza University of Rome

2008 — present. Member of the Italian Society of Biochemistry and Molecular Biology
(SIB)
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