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Project Code: PNRR-MAD-2022-12375802 Call section: Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e

Applicant Institution:  Sardegna Applicant/Pl Coordinator:  PISTIS MARCO

Project code: PNRR-MAD-2022-12375802 Project topic: C2) Malattie croniche non trasmissibili, ad alto
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Applicant Institution: Sardegna

Istitution that perform  Azienda Ospedaliero-Universitaria di
Pl/ Coordinator: PISTIS MARCO as UO for UO1: Cagliari

Call section:  Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e socio-assistenziali

Proposal title: Modulation of neuroinflammation and astrocyte activity in Alzheimer's disease: functional consequences and
therapeutic perspectives

Duration in months: 24

MDC primary: Neurologia

MDC secondary: Diagnostica

Project Classification IRG: Brain Disorders and Clinical Neuroscience

Project Classification SS: Clinical Neuroscience and Neurodegeneration - CNN
Project Keyword 1: Alzheimer;s disease and other dementias.

Project Request: Animals: Humans: Clinical trial:
Project total financing request to the MOH: €  1.000.000
Free keywords: Nneuroinflammation, astrocytes, microglia, peripheral biomarkers

In case of a Synergy grant application 'Principal Investigator'(Pl) means 'corresponding Principal Investigator on behalf of all
Principal Investigators', and 'Host Institution' means 'corresponding Host Institution’'.

1) The Principal Investigator declares to have the written consent of all participants on their participation and on
the content of this proposal, as well as of any researcher mentioned in the proposal as participating in the project .
(either as other PI, team member or collaborator).

2) The Principal Investigator declares that the information contained in this proposal is correct and complete.

3) The Principal Investigator declares that all parts of this proposal comply with ethical principles (including the
highest standards of research integrity — as set out, for instance, in the European Code of Conduct for Research
Integrity — and including, in particular, avoiding fabrication, falsification, plagiarism or other research
misconduct).

4) The Principal Investigator is only responsible for the correctness of the information relating to his/her own
organisation. Each applicant remains responsible for the correctness of the information related to him and
declared above.

Personal data protection
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The assessment of your grant application will involve the collection and processing of personal data (such as your name,
address and CV), which will be performed pursuant to Regulation (EC) No 45/2001 on the protection of individuals with
regard to the processing of personal data by the Community institutions and bodies and on the free movement of such data.
Unless indicated otherwise, your replies to the questions in this form and any personal data requested are required to assess
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purpose. Details concerning the purposes and means of the processing of your personal data as well as information on how
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Abstract

Alzheimer's Disease (AD) is the most common form of dementia with chronic and progressive neurodegeneration resulting in
severe cognitive, memory, and behavioral impairment. The neurodegeneration in AD involves early synaptotoxicity,
neurotransmitter disturbances, mitochondrial structural and functional changes accumulation of extracellular 3-amyloid (AR)
deposits and intracellular neurofibrillary tangles, gliosis, overt neuronal cells loss and associated brain atrophy.

Microglia and astrocytes, the predominant innate immune cells in the CNS, are strongly implicated in AD neuropathology.
Astrocytes are involved in AR-mediated neurodegeneration, as they release AR and can be activated into a neurotoxic form
by activated microglia and pro-inflammatory cytokines. Among them, TNF-alpha plays a major role by both initiating and
regulating the cytokine cascade during an inflammatory response and by triggering a positive feedback loop that sustains the
pathology. Moreover, astrocytic Ca2+ oscillations release gliotransmitters (including glutamate) and modulate synaptic
functions and might be involved in early behavioral deficits observed in AD. Abnormal Ca2+ signalling may trigger the
production of reactive oxygen species (ROS), which have been also associated with AD. Indeed, astrocytes are actively
involved in ROS clearance but might also act as one of the main sources of detrimental ROS in AD. Excessive ROS
production can stimulate the activation of microglia or cause direct neural damage.Additionally, glutamate, whose availability
is also controlled by astrocytes through the Na+-dependent excitatory amino acid transporters (EAATS), can be used by
neurons as an alternative substrate to compensate for metabolic dysfunctions commonly observed in AD.

On these bases, the main hypothesis of this project is that astrocytes are major contributors to disease progression. Hence,
besides inducing neuronal death when activated, they regulate synaptic functions and neuronal activity, neurotransmitter
release, cell metabolism and/or intracellular Ca2+ homeostasis, redox balance. We expect that manipulation of astrocytic
function, and ultimately neuroinflammation, might slow disease progression. We will also determine the contribution of
astrocytes by activation or suppression of Ca2+ intracellular waves by chemogenetics and antisense oligonucleotides,
respectively.

Blood-derived biomarkers for AD are urgently needed. The introduction of highly sensitive immunoassays led to a rapid
increase in the number of potential blood-derived biomarkers for diagnosis and monitoring of neurological disorders,
including AD.

To test our hypothesis, we will pursue a multidisciplinary approach in animal models and AD patients.

In a mouse model of AD (3xTg-AD) we will carry out experiments by employing astrocytic-neuronal and astrocytic-microglia
co-cultures, in vivo techniques (behavioral analysis, neurophysiology, brain microdialysis and fast-scan voltammetry), ex vivo
and in vitro techniques (redox balance analysis, biochemical-immunohistochemistry analysis, slice electrophysiology).

In patients and in animal models, we will monitor several oxidative stress-related, inflammatory, mitochondrial and astrocytic
biomarkers. This monitoring will be paralleled by deep phenotyping and patient stratification and will give us information
about the correlation between peripheral biomarkers and disease progression and severity.

In order to best review your application, do you agree that the above non-confidential proposal title and abstract v
can be used, without disclosing your identity, when contacting potential reviewers?

2 - Participants & contacts
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Operative Units

Institution that perform N Department / Division ; . thern
stitution that perform as UO CF Institution epartment / sion / Role in the project Southe SSN
Laboratory Italy
1 - Azienda Ospedaliero-Universitaria (03108560925 SC Farmacologia Clinica-Clinica |Clinical studies and X X
di Cagliari Neurologica preclinical experiments in
animal models
2 - Universita di Catania 02772010878 Dipartimento di SCIENZE Preclinical experiments in X
BIOMEDICHE E animal models
BIOTECNOLOGICHE
3 - Marche 01464630423 Struttura Organizzativa Clinical studies and X
Dipartimentale Complessa di preclinical experiments in
Igiene Ospedaliera animal models
4 - Universita di Foggia 940452607 11 Deipartimento di MEDICINA Preclinical experiments X
CLINICA E SPERIMENTALE
Principal Research Collaborators
Key Personnel Name Operative Unit Role in the project
1 - Floris Gianluca Azienda Ospedaliero-Universitaria di Cagliari Clinical studies
2 - Cantarella Giuseppina Universita di Catania Preclinical studies
3 - Magi Simona Marche Preclinical studies
4 - TRABACE LUIGIA Universita di Foggia Preclinical studies
5 - Morgese Maria Grazia Universita di Foggia Preclinical studies
6 Under 40 - Lattanzi Simona Marche Clinical studies
7 Under 40 - MAUGERI GRAZIA Universita di Catania Preclinical studies
Key Personnel Name Co-PI Resp. CE | Resp. Animal Birth Date Gender
1 - Floris Gianluca X 01/01/1968 M
2 - Cantarella Giuseppina X 22/07/1966 F
3 - Magi Simona 27/04/1977 F
4 - TRABACE LUIGIA 19/02/1966 F
5 - Morgese Maria Grazia 16/09/1978 F
6 Under 40 - Lattanzi Simona 14/03/1985 F
7 Under 40 - MAUGERI GRAZIA 31/01/1987 F

Responsible who requests CE authorization: PISTIS MARCO
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Additional research collaborators under 40 to hire

. . . . . Actual Pos.
Key Personnel Name Operative Unit Birth Date| Gender| Role in the project Degree and Inst
0 - Santoni Michele Azienda Ospedaliero- 13/02/1991 M preclinical experiments PhD Bursary with the
Universitaria di Cagliari University of
Cagliari
1 - Burgaletto Chiara Azienda Ospedaliero- 01/11/1991 F preclinical experiments PhD Post-doctral
Universitaria di Cagliari researcher

(Assegnista) with
the University of
Catania

2.1 Administrative data of participating

Operative Unit Number 1:

Address: Azienda Ospedaliero-Universitaria
via Ospedale, 54 - 09124 Cagliari
Italy

PEC: dir.generale@pec.aoucagliari.it

Operative Unit Number 2:

Address: University of Catania School of Medicine

Department of Biomedical and Biotechnological Sciences

via santa Sofia 97, 1-95125 Catania
Italy

PEC: protocollo@pec.unict.it

Operative Unit Number 3:

Address: Ospedali Riuniti di Ancona
via Conca 71
Torrette di Ancona (AN) 60126
Italy

PEC: aou.ancona@emarche.it

Operative Unit Number 4:

Address: University of Foggia
Department of Experimental Medicine
Viale Luigi Pinto
71122 FOGGIA (ltaly)

PEC: protocollo@cert.unifg.it

Operative Unit Number 5 (self financing):

Address: N/A
PEC: N/A
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2.2 Principal Investigator (Pl) Profile

Last Name: PISTIS
First Name: MARCO

Title: Principal investigator
Nationality: ltaliana
Date of birth: 24/04/1968

Last name at birth:
Gender: M

Country of residence: ITALY
Country of Birth: [TALY
Place of Birth: Iglesias

Official H index (Scopus or Web of Science): 39.0

Scopus Author 1d:6701636492

Contact address

ORCID ID:0000-0002-4622-3205

RESEARCH ID:A-3773-2013

Current organisation name: Azienda Ospedaliero-Universitaria di Cagliari

Current Department / Faculty / Institute / Laboratory name:

SC Farmacologia Clinica-Clinica Neurologica

Street: Dipartimento di Scienze Biomediche, Cittadella Universitaria

Postcode / Cedex: 09042

Town: Monserrato

Phone:+393405697726 Phone 2:
Education / training
. C . . From
Educational institution and location Degree Field of study year To year

University of Cagliari, Cagliari, ltaldy Specialization / Pharmacology and Clinical 1993 1997
Specializzazione Pharmacology

University of Cagliari, Cagliari, Italy Single-cycle master's Medicine and Surgery 1986 1992
degree / Laurea
magistrale a ciclo unico

Personal Statement:

Prof. Marco Pistis is the project's Pl. He will coordinate both preclinical and clinical research activities within the project.
His research lines are within the field of neuropsychopharmacology and neurobiology of neurological and psychiatric
disorders, with a focus in understanding the functions of the endocannabinoid system and its involvement in brain
disorders. Recently, his group has been investigating the role in neurodegenerative disorders of endocannabinoid-like lipid
neurotransmitters that activate a nuclear receptor termed PPAR,,.

Positions and honors
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AOU-Cagliari| UNICT (Catannif) Policlinico MarcHe UNIFG (Fogdia)
COFINANZIAMENTO 75.308,61 49.659,6} 51.835,80 49.659,67
Contratti per personale da assumere 102.000{00 44.500,00 44.500,00 44.500,00
Strumenti (leasing) - - : -
Strumenti (acquisto) - - : -
Materiale di consumo 111.000,00 120.400,00 114.800,q0 130.000,p0
Costi per modelli - - : -
Consulenze-contratti con esterni 22.300,p0 - : -
Costi per la gestione dei pazienti 18.500{00 - 23.200,00 -
IT Services and Data Bases - - : -
Missioni e partecipazionea congressi 10.900,00 10.000,0p 5.500,00 1.900/00
Costi per la pubblicazione 4.600,00 10.000,00 5.500,00 9.000J00
Costi per organizzazione di eventi e convegni 5.00p,00 5.500,0p 4.500,00 4.400/00
Spese generali 20.700,q0 12.700,0D 14.000,40 13.300,00
Spese di coordinazione 13.000,p0 - : -
TOTALE 308.000,d40 203.100,00 212.000,40 203.100,p0
926.200,0( 0,33 0,22 0,23 0,22
1.152.663,75
226.463,75

19,6470%

226.463,75



