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Rome Technopole

Il contributo del Dip. Fisiologia e Farmacologia

Il contributo del Dip. Medicina Molecolare

Il contributo del Dip. Chimica e tecnologie del Farmaco

Il contributo del Dip. Scienze Biochimiche

Il contributo del Dip. Scienze e Biotecnologie medico-chirurgiche
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PNRR Salute: M6/C2 - Innovazione, ricerca e digitalizzazione del servizio sanitario nazionale

U Presentazione e contributo del Dip. Fisiologia e Farmacologia

PNC Salute/D34 - Health Digital Driven Diagnostics, pronostics and therapeutics for Sustainable
Health care

U Il contributo del Dip. Fisiologia e Farmacologia
U Il contributo del Dip. Scienze Anatomiche, Istologiche, Medico-legali e dell’Apparato Locomotore
U Il contributo del Dip. Chirurgia Generale e Specialistica

Centro Nazionale 3 - National Center For Gene Therapy & Drugs Based On Rna Technology

Presentazione

Il contributo del Dip. Fisiologia e Farmacologia

Il contributo del Dip. Medicina Molecolare

Il contributo del Dip. Chimica e tecnologie del Farmaco

Il contributo del Dip. Scienze Biochimiche

Il contributo del Dip. Scienze Anatomiche, Istologiche, Medico-legali e dell'Apparato Locomotore
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Iniziative PNRR nella Facolta di Farmacia e Medicina:

Dipartimento di Fisiologia e Farmacologia «V. Erspamer».

Rome Technopole, FP7: Metabolomics and biomarker
discovery for neurological, neurodegenerative and
inflammatory disorders

Foto: Stefania Sepulcri (Stampa e comunicazione)
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Department contribution

1) C. Babiloni Research, Open Lab Platforms, and High Formation on
Neurophysiological Biomarkers of Wake and Sleep Regulations in
Neurological Disorders

2) L. Saso CIVIS High Formation on Neurophysiological Biomarkers of
Wake and Sleep Regulations in Neurological Disorders

3)

" harmaenogia gt o e ot of ooy i s
5) C. Limatola Platform for the study of drug permeability across the blood

brain barrier (BBB): focus on gut -brain biomarker discovery in
inflammatory/neurodegenerative diseases in preclinical settings

6) D. Ragozzino, B. Basilico Understanding gut brain interactions in
preclinical animal models of peripheral inflammation
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Specific aims

Main aim To contrast pathological brain aging with dementia,
neurodegenerative diseases with an inflammatory component, brain
tumors, eating disorders, and behavioral disorders related to post-
traumatic stress .

HOW
Through the creation of technological platforms
(integrated with the industry)

Open siesta lab : to validate EEG markers and digital tools for home

telemonitoring (Sentech, Sogetel) (https://smartme.cloud.garr.it/ ).

BBB lab: to study new drugs for their effects on the CNS (Takis)
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Expected results in line with the PNRR pillars

Adentification of biomarkers for the early diagnosis of dementia or
cognitive deficits through telemonitoring

—

ADevelopment of a technological platform to test new drugs for
their effect onthe central nervous system

GREEN N\?\ *‘5% PLMWW .
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SAPTENZA

Expected impact and beneficiaries

By the end of the Rome Technopole project ( short - term )

Creation of multiple permanent nodes in the Lazio biotechnology and bio -
pharma innovation ecosystem ( medium- term )

Increase in knowledge for further therapeutic developments ( long- term )

Impact on
Citizens (early diagnosis of neurological diseases)
Fragile individuals (telemonitoring)
National Health Service (digitalization and green, targeted care)
Care centers (greater treatment effectiveness)

claudio.babiloni@uniromal.it giuseppe.esposito@uniromal.it
cristina.limatola@uniromal.it patrizia.campolongo@uniromal.it
luciano.saso@uniromal.it davide.ragozzino@uniromal.it

silvana.gaetani@uniromal.it

dall'Unione europea
erationEU

Finanziato
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UNIVERSITA DI ROMA

Iniziative PNRR nella Facolta di
Farmacia e Medicina.

Realization and application of an innovative CMOS - optical based
Biosensor for the Early and Rapid Self - Detection of
Cardiovascular Biomarkers of Vital Interest

C.O0.S.E.D.H.: CMOS, Optical, Sensor, Early, Diagnostic, Heart)

Prof.ssa Elisa Messina Foto: Stefania Sepulcri (Stampa e comunicazione)
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AJnsolvedproblem: Cardiovasculaglectronic devicesGEDSs
Implantableor wearable devices), monitoring tloardiacelectric
activity at terminal event.

Awith the hypothesisthat aseltmanageableeasilyavailable and
costlesgool for monitoringstrategicstandardbiomarkersin cardiac
diagnosticscouldcapture anessentialbiologicalwindow of the early
stagesof an incoming acute heart failurevent, a low cost, point of
caredevicecouldpreventa hugenumberof seriouscaseghat,
otherwise cannotbe treated effectively

Four main goalisto provideaccurate andapid diagnosighroughthe
use of acostlesselectronic deviceg K 2tlfeannovationliesin the
realizationof afluorescencedetector coupledto a commercial silicon
CMOS technologglicited by the contactof chip with any easily
availablebiologicfluid (saliva,blood drop), byseparatingit from the
pump radiation, without the need toapply complex andexpensive
optical filtering systems
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CMOS Image Sensor

SAPIENZA

UNIVERSITA DI ROMA

The device ia lab-on-chip system potentially capable of performing ELISA assays through the
specialization of complementary metadxide semiconductor (CMOS) Image Sensors (TI%)
fluorescence emission is read by the solid state amplified sensor, and the result analyzed. This syster
should have amcreased sensitivitfup to 0.1nM of conjugated streptavidin solution has currently

been demonstrated) andecrease production costs as compared to other available biosensors or
standard (ELISA or PCR ) techniques
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The gap between the spectrum of the lase
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Functionalization on Both the excitation light, and

7.7, Ministero

: ) and the emission of fluorescence, permits
quartz slides to be placed the fluorescence light reach to design the structure of the
upon the package. the semiconductor. semiconductor and dielectric layer on the

back end of the CIS such as to capture or
proper wavelength arising from the
detected sample. The captured light is
then converted into current.

Finanziato
dall'Unione europea
NextGenerationEU
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£35 Use of CMOS Image Sensor as efficient low cost Weij, Hui, et al. 'Detectionof circulating
fluorescence detectok. Palma, F. Michelotti, miRNAlevels inschizophrenia American
Eurosensor2023 Journal ofPsychiatryl72.11 (2015): 1141
1147.
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Applications

A Achieve anew tool for faster biomarker identification and analyie sample
preparation, high sensitivity
without amplification analysis),

A Achieve anew tool centered on personalized biomedical diagn(sysergy between
physicians and biologists, teéxpertise).

A Potential forMulti-Marker Analysigmeasuring numerous markers in a single
sampling and a single measurement procedure, improving diagnostic power and
specificity of rapid clinical intervention and exploiting new mechanistic perspective in
the development of critical events on cardiac diseases.

Perspectives

In the presence ofnow oncoming symptoms of an acute cardiac eyarpatient could

simply put any easily collectible body fluid directly in contact with the device, thus
detecting any kind of biomarker, in particular, those currently considered as gold
standard of the routine standard clinical protocols (such as natriuretic peptides (NP), anc
cardiac troponins, as a proof of concept to figure out further genetic and omics analyses

What needs to bedone

The system should be tested with biological fldefived molecules to evaluate the
detection of real markers. Up to now, the detection has been done using a known
amount of fluorophores conjugated to the backend of the circuits.
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Ente partner Paese

Sapienza Universita di Roma (Coordinatore) Italia
LFoundnAvezzano , CORPORATE HEADQUARTER / MANUFACTL

Italia

Fondazione Romé&echnopoldtalia

CardiologyUMCU/CMH, Netherlands Heart Institute Netherlands
MicrofluidicsChip ShopStockholmelStral3e20, 07747 Jena Germany
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Iniziative PNRR nella Facolta di
Farmacia e Medicina.

Rome Technopole - Progetto Flagship 7
Advanced and automated innovation labs for diagnostic and therapeutic biopharma solutions -

Therapeutic and diagnostic innovation: new bieactive antimicrobials, targeted drug delivery and
genomicbased approach to monitor the emergence of drug resistance



Progetto Flagship 7
Advanced and automated innovation labs for diagnostic and
therapeutic biopharma solutions

Large collections of
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A Contributo del Dipartimento di Chimica e Tecnologie del Farmaco

FP7 Therapeutic and diagnostic innovation: new bieactive antimicrobials, targeted drug delivery and genomidbased
approach to monitor the emergence of drug resistance

UNIVERSITA DI ROMA

SPOKE 1: Applied Research Technology Development And Innovation.
Identification Of Novel Promising Compounds As Antimicrobial Or Adjuvants Agents Or Adjuvants Agents

synthetic derivatives

Dept. of Biochemical @®E)e WMolecular Medicine(DP3) 0
= Dept. of Chemistry and Technology of - Antimicrobial characterization of natural compounds | _ standard panel (reference Gram+ and Gram
s Drugs (DPl) and thelr derlva_tlves, on Grapositive and Gram bacteria)
= negative bacteria
us . - Diseasebased panel (e.g., pneumonia UT],
-ﬂ% 58 - Structurebasecdrug deS|gn - Studies on their synergistic effect with conventional || sepsis) P (©9.p
S5 | . . drugs -
= - Rational design and synthesisof natural . . o - Updated panel (new/emerging resistances
== . . ; - Rational design and optimization afitimicrobial mechanisms)
compoundandtheir derivatives peptides.
el o . ) ) -WGS of reference bacteria
-Preparatiorandcharacterizatiom)f smart - Cytotoxicity assays (on differertikaryoticcell lines)
. R X of the selected compounds either in the free or J
nanocarriergor drug dellvery and targeting incorporated form into designe@nosystems
(passiveactiveandstimuli sensitive); - Investigation of the mechanism of
i L. i . antibacterial/antibiofilm activity of hit compounds.
-Nanocarrieroptimizationon thebasisof way
=t of administration target sitebiological
=9 . . L h
58 barriers(e.g.,mucus biofilm matrix) and the Unique in house library
2E5 evaluationof their biological activity. Yof about 2000 bioactive
wo= natural compounds,
.é =8 semi-synthetic and
o

DPL

Collection of
bacterial strains

Library of peptides
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Bio-active TEO-based nanoemulsion for antimicrobial
compounds delivery

\

NEs components:
- Tween® 85 (tw)

- Essential oils (EQ) mix (Thymus EO +
Rosmarinus EQO, TEO + REO)

anl

- Water phase

Surfactant

[taliadom
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Nebulization Resistance Test Future perspectives:

loading NEs wjth

b

Z-average PDI £ SD z Pot & sD

+ sD (hm) (mV) Antimicrobial Peptides

Before neb 134 £1.29 0.22 £0.01 -34.4 +£1.07
or
After neb 109 £ 1.56 0.26 £ 0.01 -31.4 £0.29
Small bioactive compounds
JE [
=L
598
c2x
c
852
£ % % Cytotoxicity vs eukaryotic cells Antimicrobial activity vs Klebsiella
=T o (TEO+REO~tw, mg/mL) 06 (TEQ+REQ-tw, mg/mL)
100 T 0.01940.009+0.019 3 0.019+0.009+0.019

BT 0.03900.01940.038
I 0.07840.03940,078

B 0.039+0.019+0.039
Hm 0.078+0039+0.078
H 0.156+0.078+0.156
m 0.312+0.156+0.312
B 0625+0 31240 625

B 1.2540625+1 25
= 26+1.25+25

Cell viability (%)

Selected sample

Microbial growth
©.D (=590 nm)

3 5+25+5
= 10+5+10

H 0.0
Not cytotoxic Slightly antimicrobial = cu
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A Contributo del Dipartimento di Chimica e Tecnologie del Farmaco

SAPIENZA

SPOKE 3. University education,industrial PhD courses,internationalization.

Open calls forundergraduated excellentstudents
NELLO6A. A25BQRSE Bl STUDIO ROME
TECHNOPOLE PER STUDENTI E STUDENTESSE
ISCRITTI A LAUREE MAGISTRALI O LAUREE
MAGI STRALI CICLO UNICO DELLA FACOLTA®
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£35%
ATTIVITA DI JOB ORIENTATION, PROMOTION AND FOSTERING,
PROGETTOD:Nc\éléslljllﬁfgggiﬁNAMENTo CO-DESIGN DI TRAINING VALORIZATION, DISSEMINATION, AND
PER LIFELONG LEARNING ACTIVITIES CON INDUSTRIE ED TRANSFER OF KNOWLEDGE, KNOW-HOW,
SULLOANTI OBI OTI CO RES 8T 2REEFOLOERS DIROE AND
CNOPOLE. TECHNOLOGIES FOR SOCIAL CHANGES
o SETTEMBRE 2024 PARTECIPAZIONE A EVENTO
-3 EDUCATIVO PER DIVULGARE IL PROBLEMA
33 DELLOANTI BI OTI CO RESI STENZ
NE 5
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A Obiettivi Specifici e Risultati Attesi : Linea 41 FP7 Therapeutic and
diagnostic innovation: new bieactive antimicrobials, targeted drug delivery
and genomicbased approach to monitor the emergence of drug resistance

) SAPIENZA

SAL. ldentificazionedi candidati preclinici e adiuvanti costituiti da piccole

E molecoledi origine sinteticao naturale in gradodi ripristinare la sensibilita

s batterica ai farmaci antimicrobici e/o ostacolare la crescita dei batteri

L—F

E MDR
SQ@. Comprensione dei meccanismi molecolari e genetici della
resistenzaai farmacia piu livelli.

o3l

fgg S@. Sviluppo di nuove strategie di somministrazionedi farmaci per

ottenere una maggiore efficienza di intrappolamento delle molecole
attive e buone caratteristiche fisico-chimiche tenendo conto della
modalita di somministrazione
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A Impatto previsto a breve e lungo termine, su economia, ambiente, societa:
Linea 41 FP7 Therapeutic and diagnostic innovation: new bieactive
antimicrobials, targeted drug delivery and genomiebased approach to
monitor the emergence of drug resistance

UNIVERSITA DI ROMA

L'uso dei
Farmaci
in Italia

L [taliadomani

£ Beneficiari:

i Cittadini

‘ U Studenti universitari coinvolti in tema Salute eBiofarma
U Ricercatori
U Aziende

erationEU

Enti di Ricerca
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Contatti utili: Informazioni per chi volesse
approfondire o collaborare con il Diparimento di
Chimca e Tecnologi e del F
progetto FP7

Attivita di Spoke 1.:

Francesca Ghirga francesca.ghirga@uniromal.it
Silvia Cammarone silvia.cammarone@uniromal.it
Carlotta Marianecci carlotta.marianecci@uniromal.it

1 [taliadomani

Attivita di Spoke 3:

dell’'Universita

Daniela Secci daniela.secci@uniromal.it

#%, Ministero
5% e della Ricerca

P

Attivita di Spoke 5:
Andrea Calcaterra andrea.calcaterra@uniromal.it

Pagina 20
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UNIVERSITA DI ROMA

Iniziative PNRR nella Facolta di
Farmacia e Medicina.

Rome Technopole - Advanced and automated innovation labs for
diagnostic and therapeutic biopharma solutions

Linea Tematica: Therapeutic and diagnostic innovation: new bio-active
antimicrobials, targeted drug delivery and genomic-based approach to
monitor the emergence of drug resistance



SAPIENZA

Obiettivi della Linea Tematica

Therapeutic and diagnostic innovation: new bio-active
antimicrobials, targeted drug delivery and genomic-based
approach to monitor the emergence of drug resistance

1. ldentification of pre-clinical candidates and adjuvants from small
molecules of synthetic or natural origin capable of restoring bacterial
susceptibility to antimicrobial drugs and/or impairing the growth of MDR
bacteria P

2. Understanding of the molecular and genetic mechanisms of drug
resistance at multiple levels.

3. Development of novel drug delivery strategies to achieve higher
active molecule entrapment efficiency, good physical chemical features
taking into account the way of administration.

J

dall'Unione europea
erationEU

Finanziato
NextGen
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Contributo del Dipartimento di Scienze
Biochimiche «A. Rossi Fanelli»

SAPIENZA

UNIVERSITA DI ROMA
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el @ MODULATION .”
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£35% . g . Lypopolysaccaride, LPS
8 Identification and Cell hegatively-charged
characterization of wall
antimicrobial peptides
Cytoplasmic bacterial
g membrane
B van der DoesAM et al, Adv Exp Med Biol. 2019;1117:149-171
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UNIVERSITA DI ROMA

Contributo del Dipartimento di Scienze
Biochimiche «A. Rossi Fanelli»

Colorimetric assays

Microbiological assays

Italiadomani
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UNIVERSITA DI ROMA

Risultati attesi e impatto previsto

A Discovery of HIT compounds as
alternative or adjuvant of
conventional antibiotics

l IMPATTO

A Drug rescue ECONOMICO
A New antimicrobial drugs

ST

[taliadomani

b

A New adjuvant drugs

5 dell'Universita
> e della Ricerca

72, Ministero

Partecipanti Dip. Rossi Fanelli,
linea tematica:

A Maria Luisa Mangoni;
A Bruno Casciaro;

A Beatrice Vallone;

A Francesca Cutruzzola.

Contatti

A marialuisa.mangoni@uniromal.it
A bruno.casciaro@uniromal.it

Finanziato
dall'Unione europea
NextGenerationEU
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UNIVERSITA DI ROMA

Iniziative PNRR nella Facolta di
Farmacia e Medicina.

Prof. Elena De Falco
Rome Technopole, Flagship 7-Line 3:

«Targeting autophagy and fibrosis-related Epigenetic
Regulators in Cardiovascular Diseases»



Contributo del Dipartimento di Scienze e Biotecnologie
Medico-Chirurgiche: «the cardiovascular challenge»
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- p—
=
=
-
O uz
=t
s
=
3D architecture of chromatin
kel I |
Histone modification
DNA methylation . \k N TN
©
l:'g 8 ‘_6 Chromatin
g =4 remodeling complex
o3t @ . . /\/\/
g=x o Chromatin remodeling ON or OFF R
Bo= — > /\/\./
= g Transcriptional regulation
S3e
é RNA processing
§ and modification
Epigenstic:velated mRNA LncRNA microRNA CircRNA
enzymes
Translation
et M Ee mm  oQ4
3 e < MWinn Tmmr (@
25
8% . .
2E% Zhang et al. Circulation Research 2018
=58 Iniziative PNRR nella Facolta di Farmacia e Medicina. Rome 24/01/2025 Pagina 27

Technopole, Centri Nazionali e Partenariati estesi




Contributo del Dipartimento di Scienze e Biotecnologie
Medico-Chirurgiche: «the cardiovascular challenge»
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Obiettivi

) SAPIENZA

A Activity 1 (Spoke 1, Task 1.1): development of new isoform-
selective SIRT1, 2, 3, 5, and 6 modulators and in vitro evaluation on
cardiac stromal cells and endothelial cells.

Activity 2 (Spoke 1, Task 1.1 and 1.3): in vivo preclinical testing of
the best performing cocktail in a murine model of progressive heart
failure.

A Activity 3 (Spoke 3, Task 3.1 and 3.5): integration of the novel
research topic of epigenetic drugs in cardiovascular medicine in the
educational offer of Sapienza University.
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Risultati attesi

UNIVERSITA DI ROMA

Anti-fibrotic effects of the SIRT@&ctivator MDI-800 in cardiac stromal cells
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Contatti utili

SAPIENZA

UNIVERSITA DI ROMA
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Dip. Scienze e Biotecnologie Medico-Chirurgiche Dip. di Chimica e Tecnologie del Farmaco

Prof. Elena De Falco Prof. Antonello Mal
Prof. Giacomo Frati Prof. Sergio Valente

Prof. Elena Cavarretta Prof. Alessia Ciogli
Prof. Dante Rotili
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UNIVERSITA DI ROMA

Iniziative PNRR nella Facolta di
Farmacia e Medicina.

PNRR Salute: M6/C2 Innovazione, ricerca e
digitalizzazione del servizio sanitario nazionale

Foto: Stefania Sepulcri (Stampa e comunicazione)
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The GUt Microbiota as a Biomarker and pharmacologicalL

target in Epilepsy (GUMBLE Study)

Ministero della Salute
Direzione generale dello ricerca e dellinnovarione in onita

PNRR: M6/C2_CALL 2023 Full Proposal

Project Code: PNRR-MCNT2-2023-12377846

Call section: Malattie Croniche non Trasmissibili (MCnT2) ad alto impatto sui sistemi sanitari
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Finanziamento Assegnato

U2 Universita U03 IRCCS Gaslini | U04 Universita La
Descrizione Costi U1 Capofila Federico |l Napoli Genova sapienza Roma totale Budget
cup J63C24000260006 |[EG3C24000860006  |G33C24000260006 |B53C24003000006
|ﬁ.l. Prof. Emilio Prof. Pasguale prof.ssa Eleonora
Referente Risso prof. Roberto Russo  |Striano Palma
Staff Salary - -
Reaserchers' Contracts 240.000,00 £0.000,00 80.000,00 20.000,00 480.000,00
equipment | leasing-Rent) - -
equipment (buying) - -
supplies 39.000,00 131.000,00 80.000,00 86.500,00 336.500,00
Model Costs - 9.000,00 5.000,00
Subcontracts - -
Patient Costs - -
IT services anda data bases 10.,000,00 - 10.000,00 - 20.000,00
Travels £.000,00 4.000,00 4.000,00 2.500,00 18.500,00
Publication coast £.000,00 10.000,00 6.000,00 6.000,00 30.000,00
Dissemination 10.500,00 7.500,00 6.000,00 6.000,00 30.000,00
Overheads 24.500,00 17.500,00 14.000,00 10.000,00 66.000,00
Coordination costs 10.000,00 - - 10.000,00
350.000,00 250.000,00 200.000,00 200.000,00 1.000.000,00
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Struttura del Progetto

M
Patlents

%/\, Enrolment

" Metabolomic
.. analysis

Biomarkers

A Diagnostic
A Prognostic
A Safety

Neuronal
Excitabilty
Evaluation
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Hypothesis and Significance

A Hypothesis: Microbiota-gut-brain axis contribute to the development,
progression and clinical aspects of epilepsy in patients representing
therefore a system by which specific biomarkers can be defined to
several purposes

A Significance: the definition of clinically relevant biomarkers has an
extremely important clinical value in terms of personalised and
optimised therapy while also raising the opportunity to define new
potential therapeutic targets and develop new therapeutical
approaches
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Obiettivi

A Aim 1: Identification of biomarkers
I Diagnostic Biomarkers
I Predictive/prognostic biomarkers
I Safety Biomarkers

i [taliadomani

A Aim 2: Study of the effects of circulating
metabolites belonging to the microbiota-gut-brain
axis on neuronal excitability

A Aim 3: Creation of a biobank of faecal and blood
samples for future studies and integration of data
according to potential technological and knowledge
advancements
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Responsabili del progetto e responsabilita

principali

Principal Research Collaborators

Key Personnel Name

Operative Unit

Role in the project

1 - GAMBARDELLA ANTONIO

University Hospital Dulbecco of Catanzaro

Caoordination, adult patients recruitment, clinical
evaluation

2 - Striano Pasquale

IRCCS Gaslini Genova

pediatric patients recruitment, clinical
evaluation, data interpretation

3 - Russo Roberto

University of Naples Federico Il

in vitro sample analysis, data interpretation and
integration

4 - Palma Eleonora

University of Rome Sapienza

in vitro evaluation of molecules linked to
microbiota brain axis on neuronal excitability

5 - Aviello Gabriella

University of Naples Federico Il

in vitro sample analysis, data interpretation and
integration

6 Under 40 - MORANO ALESSANDRA

University of Rome Sapienza

patients recruitment, clinical evaluation, data
interpretation

7 Under 40 - MUSANTE ILARIA

IRCCS Gaslini Genova

sample analysis, metabolic studies, data
interpretation and integration

Iniziative PNRR nella Facolta di Farmacia e Medicina. 24/01/2025
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Responsabili del progetto e responsabilita
principali

UNIVERSITA DI ROMA

Antonio Gambardella
Coordination, adult patients
recruitment, clinical
evaluation

Emilio Russo
Project Coordinator

llaria Musante 1 U40
sample analysis,
metabolic studies,
data interpretation
and integration

Pasquale Striano
pediatric patients
recruitment, clinical
evaluation, data
interpretation

[taliadomani
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b

Gabriella Aviello
in vitro sample
analysis, data
interpretation and
integration

Roberto Russo
in vitro sample
analysis, data
interpretation and
integration

UINIVERSITA DEGLI STUDI DI NAPOLI

+ JFEDERICO T

Ministero
dell’'Universita
e della Ricerca

Alessandra Morano 1 U40
patients recruitment, clinical
evaluation, data
interpretation

Eleonora Palma

in vitro evaluation of
molecules linked to
microbiota brain axis
on neuronal
excitability
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UNIVERSITA DI ROMA

Iniziative PNRR nella Facolta di Farmacia e
Medicina.

Progetto «Digital Driven Diagnostics, prognostics and
therapeutics for sustainable Health care» D34 Health i Spoke 3

Foto: Stefania Sepulcri (Stampa e comunicazione)
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Contributo del Dipartimento di Medicina Molecolare:
sintesi delle sfide alla base del contributo al progetto

Il gruppo del Prof Fabio Babiloni (Dipartimento di Fisiologia e Farmacologia) sfruttando la
consolidata esper segmlzcerebrailed adtanomikiipermettedaedi
fornire dati neurocognitivi per la costruzione del Digital Twin. Nello specifico il protocollo
sperimentale, permettera di acquisire in presenza e da remoto grazie alla tecnologia
acquisita con i fondi PNRR, dati neurofisiologici dei pazienti in resting state e durante
task cognitivi ad hoc.

P Sistema Mindtooth, indossabile autonomamente,

costituito da un avanzato device per EEG, Mindtooth
(Mindtooth Project H2020-EIC-FTI-GA950998)

# A BIOPAC’

Systems, Inc.

P Research Ring per segnali autonomici
(HR, EDA)

l Monitoraggio neuroscientifico del paziente per identificare correlati di stati

psicofisici spesso compromessi nei pazienti focus del progetto D34H
(es. attenzione, stress, affaticamento cognitivo).

Inoltre, una batteria di questionari psicometrici somministrati da
remoto (Qualtrics) permettera di effettuare ongoing una
valutazione cognitiva durante il percorso terapeutico, offrendo un
contributo multifattoriale alla definizione del Digital Twin.
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S Obiettivi specifici

e

e Valutare e monitorare in modo innovativo ed interdisciplinare marker
neuro-fisio-cognitivi nei pazienti attraverso sia batterie cognitive che
analisi di biosegnali attraverso sistemi intelligenti e non invasivi durante
task cognitivi in presenza e da remoto per contribuire alla creazione del
gemello digitale il piu possibile personalizzato sul paziente:

Ti _1) Sv_|I_upp_o delle _sol_u2|on| tecn_ologlc_h_e_e lﬁg,l

&t 8 identificazione dei biomarcatori cognitivi;

sadl)

2) Validazione delle soluzioni
tecnologiche proposte;

dell’'Universita
e della Ricerca

3) Contributo al design del gemello digitale -
basato su biosegnali e marker cognitivi.

%, Ministero

Impiego di dispositivi medici mini (non)-invasivi in grado di supportare il
processo decisionale clinico, il benessere dei pazienti e la raccolta continua
di dati per la progressione/generazione dello sviluppo del gemello digitale.

Finanziato
dall'Unione europea
NextGenerationEU

Iniziative PNRR nella Facolta di Farmacia e Medicina. Rome 16/01/2025 Pagina 45
Technopole, Centri Nazionali e Partenariati estesi




N e | concretoé.

l:‘NI\"‘HNIT."\ DI ROMA

WORKLOAD

Piacevol
ezza

W\/\Aﬁ
ELETTROENCEFALOGRAFIA

_ . @ (EEG)

EYE TRACKING
@@ (ET)

® | |
HEARTRATE
N @ (HR)

GALVANICSKINRESPONSE

% (GSR)

,ﬁr”’"\\
@zione )

STATO PSICOFISICO
DEL PAZIENTE

[taliadomani

PIANO NAZIONALE
DI RIPRESA E RESILIENZA

b

ELR BIOSIGNALS

La
552 i
= 3 O o o ] N |
=vo 9

sl S N
a L. \: “

(u] o

o
-

Iniziative PNRR nella Facolta di Farmacia e Medicina. Rome 16/01/2025 Pagina 46
Technopole, Centri Nazionali e Partenariati estesi

Finanziato
dall'Unione europea
NextGenerationEU




Impatto previsto

SAPIENZA

UNIVERSITA DI ROMA

-Clinica: lo sviluppo e la validazione di soluzioni interdisciplinari
tecnologiche per la valutazione delle risorse cognitive, permetteranno di
promuovere , In base ai
fattori fisiologici, cognitivi e personologici individuali.

PIANO NAZIONALE
DI RIPRESA E RESILIENZA

[taliadomani

-Scientifico: Nuove evidenze scientifiche innovative sulla
valutazione dello stato cognitivo ed affettivo del paziente, con la
definizione di migliori percorsi assistenziali. Progettazione
metodologica multidisciplinare innovativa e sperimentazione nella
pratica clinica, producendo evidenze per le comunita scientifiche
e i decisori politici.

Ministero
dell’'Universita
e della Ricerca

-Impatto sociale: Implementazione di approcci innovativi e sostenibili
per l'assistenza sanitaria e il benessere, migliorando

; promuovendo l'accessibilita alla diagnosi clinica ed al
monitoraggio; cooperazione con prestazioni ospedaliere con diverse
aree di specializzazione in una specifica area patologica.

Finanziato
dall'Unione europea
NextGenerationEU
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Prof Fabio Babiloni
fabio.babiloni@uniromal.it
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Dr Bianca Inguscio Dr Giulia Cartocci
biancams.inguscio@uniromal.it giuIia.cartocci@uniromal.it
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UNIVERSITA DI ROMA

Iniziative PNRR nella Facolta di
Farmacia e Medicina.

PNC Salute/D34 - Health Digital Driven Diagnostics,
prognostics and therapeutics for Sustainable Health care

Foto: Stefania Sepulcri (Stampa e comunicazione)



PNC Salute/D34 - Health Digital Driven Diagnostics,
prognostics and therapeutics for Sustainable Health care

UNIVERSITA DI ROMA

__ Contributo del Dipartimento di Scienze Anatomiche, Istologiche, Medico Legali e
del | 6Apparato Locomotore

N. 3 - Spoke 3 _Task 3.4, 3.6

Title: Digital Twins construction: Advanced imaging diagnostics & biomarkers for tissue

[taliadomani
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characterization

b

Metastatic Liver and Central Diabetes Multiple ’ - :

colon cancer bile duct Nervous type | sclerosis
cancer System

::g § cancer
-
g_g = CLINICAL USE CASES AND NEW MODELS OF CARE SUPPORTED BY
gé':; Al/E-HEALTH BASED SOLUTIONS (Uni Milano)
=30
o 1

MULTILAYER PLATFORM FOR GENERATION OF

PATIENTS’ DIGITAL TWIN (Uni Salerno)
I e e

WEARABLE TECHNOLOGIES, SENSORS AND BIOMARKERS FOR CARE THROUGH
DIGITAL TWIN APPROACHES (Sapienza)

H BIOLOGICAL AND BIOENGINEERED IN VITRO MODELS FOR CARE THROUGH
DIGITAL TWIN APPROACHES (Politecnico di Torino)

~

Biliary Tract Cancer - CCA

Finanziato
dall'Unione europea
NextGenerationEU
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PNC Salute/D34 - Health Digital Driven Diagnostics,
prognostics and therapeutics for Sustainable Health care

Contributo del Dipartimento di Scienze Anatomiche, Istologiche, Medico Legali e

del |l 6Apparato

Obiettivi specifici

A Istologia Digitale e Al tool

A Profilo molecolare spaziale (Spatial i omics)
A In vitro modelling (2d and 3d)

GeoMx Digital
Spatial Profiler (DSP)

RNA Protein

(@) stain (@) select ROl (3) UV-Cleave (@) Collect &
" Dispense

probos

Photocleaved

UV-photociesvable
eeeee

® count

nCounter

E reader
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PNC Salute/D34 - Health Digital Driven Diagnostics,
prognostics and therapeutics for Sustainable Health care

Contributo del Dipartimento di Scienze Anatomiche, Istologiche, Medico Legali e

del | 6Apparato Locomotore
s Risultati attesi in linea con i pilastri del PNRR
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PNC Salute/D34 - Health Digital Driven Diagnostics,
prognostics and therapeutics for Sustainable Health care

SAPIENZA

UNIVERSITA DI ROMA

Contributo del Dipartimento di Scienze Anatomiche, Istologiche, Medico Legali e
del | 6Apparato Locomotore

Contatti utili

A Eu g en i o Gau d i 0 DIPARTIMENTO DI SCIENZE ANATOMICHE
< X [STOLOGICHE

@ . . . .
M eugenio.gaudio@uniromal.it MEDICO LEGALI
E DELLAPPARATO LOCOMOTORE

L [taliadomani

SAPTENZA

e Guido Carpino
UNIVERSITA DI ROMA

@
} 4 quido.carpino@uniromal.it

Ministero
dell’Universita
5% edella Ricerca

N

g
=
=
ot
e 2
)
L83
c
2
8
©

Finanziato
NextGen

Iniziative PNRR nella Facolta di Farmacia e Medicina. 24/01/2025 Pagina 53
Rome Technopole, Centri Nazionali e Partenariati estesi



mailto:eugenio.gaudio@uniroma1.it
mailto:guido.carpino@uniroma1.it

- W AR - , e

.. | Finanziato /%, Ministero : . &
+ | dall'lUnione europea i~45 dell’Universita [taliadomani
NextGenerationEU 7% e della Ricerca DI RISRESA £ RESILIENZA
' ‘... : P 'i ‘
> . g ‘ \
g - { - - -
| ® ~
] o ——— — &‘
| P
‘ FA
1‘4 e

Iniziative PNRR nella Facolta di
Farmacia e Medicina.

SAPIENZA

UNIVERSITA DI ROMA

PNC SALUTED? 4 Health

Construction of a predictive model of the behavior of primary liver tumors
cholangiocarcinoma (CCA) and hepatocarcinoma (HCC) in terms of progression
survival and disease recurrence in response to treatments performed.

Prof. Massimo RossI
Dott.ssa Manuela Garofalo

Foto: Stefania Sepulcri (Stampa e comunicazione)
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Metroticket 2.0 Model for Analysis of Competing Risks of Death ® A R .
After Liver Transplantation for Hepatocellular Carcinoma 2 E“
\/incenz@»Mazzaferro,1 Carlo Sposito,” Jian Zhou,*® Antonio D. Pinna,” Luciano De Carlis,” E % j:
Jia Fan,”® Matteo Cescon,” Stefano Di Sandro,” He Yi-feng,>® Andrea Lauterio,” g Bayond AFPATS E
Marco Bongini,” and Alessandro Cucchetti* & ] mammacTL S ¥ WiElaa
X R L
:. PR \ B .. I
=5 Table 4.Accuracy of a-Fetoprotein Adjusted-to-Hepatocellular Carcinoma Size Criteria Compared With Current Criteria for
EE Liver Transplantation in Hepatocellular Carcinoma Tested in the External Validation Cohort
— Transplant criteria Harell's c-index (95% Cl) P value (Harrell’s) Wolbers c-index (95% Cl)
Current model 0.721 (0.648-0.793) — 0.698 (0.640-0.756)
AFP French model* 0.672 (0.613-0.731) .044 0.639 (0.575-0.703)
o UCSF'" 0.621 (0.566—0.676) .001 0.582 (0.513-0.651) ]
BE Up-to-7" 0.620 (0.569-0.671) .001 0.585 (0.517-0.653)
§§§ Milan® 0.602 (0.541-0.663) .001 0.558 (0.487-0.629) L
gﬁ Shangai-Fudan® 0.600 (0.551-0.649) .001 0.569 (0.499-0.639) ?

f T T T T T T 1

0 1 2 3 4 5 6 7
Number of tumor nodules summed to the size (in cm) of the largest nodule

Figure 2. HCC-specific survival at 5 years after liver transplantation, according to variations in Number of nodules + diameter

of the largest nodule and AFP (A) with the derived AFP-adjusted-to-HCC-size criteria (8). (4) HCC-specific survival estimates www.hcecolt-metroticket. org
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D3-4-HEALTH

D*-4-HEALTH - Digital Driven Diagnostics, prognostics and

therapeutics for sustainable Health care

N ‘ Clinical use cases and new models of care supported by Al/E-Health based solutions
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Liquid biopsy Imaging Sensors and Wearable Devices Digital Twin
logical and bioengi d in vitro models for care gh Digital Twin approaches
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SPOKE 1 (D3-4-HEALTH)
obiettivi principali

45 SAPIENZA

VCreazione di un dataset estratt
una coorte di pazienti affetti da HCC e CCA.

V Elaborazione di dati clinici, strumentali, di laboratorio e istologici
al fine di identificare fattori predittivi per la costruzione di
algoritmi che abilitino un percorso di diagnosi e cura piu
accurato e standardizzato con il supporto dell'intelligenza
artificiale (Al).

V ldentificazione delle variabili che definiscono le popolazioni a
piu alto rischio di recidiva di malattia al fine di ottenere
biomarcatori che rendano il follow-up meno invasivo.

V Impiego delle variabili per la fase di addestramento dei modelli
di Machine Learning (ML).

V Convalida di nuovi modelli di assistenza supportati da soluzioni
innovative basate sull'intelligenza artificiale/e-health per
garantire una rapida consegna delle evidenze a breve termine.
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Risultati attesi ed impatto

SAPIENZA

UNIVERSITA DI ROMA

- Realizzazione di modelli predittivi simulati (Digital Twins);
- Personalizzazione terapeutica (schemi immunosoppressivi);

- Maggiore accuratezza prognostica post trattamento (locoregionale o

L [taliadomani

chirurgico);

-Supporto decisionale affidabil e,

e la cura del paziente.

. Ministero

,x’;t? dell’Universita
#“3%2 edellaRicerca

Mmassimo.rossi@uniromal.it
manuela.garofalo@uniromal.it

Iniziative PNRR nella Facolta di Farmacia e Medicina. 24/01/2025 Pagina 58
Rome Technopole, Centri Nazionali e Partenariati estesi



mailto:Massimo.rossi@uniroma1.it

-

! e N~ I WA 1]l a //
Finanziato 752, Mini 3 . .
<+ | dall'Unione europea | ‘ i ita -~ [taliadomani &

NextGenerationEU PIANO NAZIONALE

DI RIPRESA E RESILIENZA
‘ l P\“""
‘ h ' \ i

1 ﬁ

¥
\".’
i

/
H,

\
b
\“)‘

.
)

SAPIENZA

UNIVERSITA DI ROMA

Iniziative PNRR nella Facolta di
Farmacia e Medicina.

CN3 centro nazionale per la terapia genica
e farmaci ad RNA

Foto: Stefania Sepulcri (Stampa e comunicazione)
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&GENETHERAP

MNATIONAL RESEARCH CENTER

A PNRR M4C2-Investimento 1.4-CNO 000004 1
f1 nanzi at o dal il Nexdi®GeneoanoaEUe u
Finanziamento totale PNRR: Importo assegnato
324 Meuro.
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A Meccanismi fondamentali della terapia genica e a
RNA e le loro applicazioni terapeutiche per tradurle
In prodotti farmacologici.
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UNIVERSITA DI ROMA

./lwww.rna-genetherapy.eu

SPOKE 1 | Genetic Diseases ' '
University of Modena and Reggio Emilia

SPOKE 2 | Cancer
Sapienza University of Rome

[taliadomani

SPOKE 3 | Neurodegeneration

Italian Institute of Technology 1- Genetic Diseases 2- Cancer 3-Neurodegeneration 4 - Metabolic and 5 - Inflammatory and

cardiovascular diseases  infectous diseases

b

SPOKE 4 | Metabolic and Cardiovascular Diseases
University of Padua & - RNA Drug Development @ Consiglio Nazionale

delle Ricerche

SPOKE 5 | Inflammatory and Infectious Diseases

7 7 B UNIVERSITA
University of Siena 7- Biocomputing 88 DEGL STUDI DI BARI
y 7/ ALDO MORO
SPOKE é | RNA Drug Development
National Research Council of Italy 8 - Platforms for RNA/DNA delivery FEDERICO 11
il SPOKE 7 | Biocompufing T | ONVERSITA
" E E UniversiTy of Barl Aldo Moro 9 - From target to therapy: pharmacology safety and regulatory competence center b Kn'f«'[: :L'{xm
> .
Fh-5=8l SPOKE 8 | Platforms for RNA/DNA Delivery — . —
E ::- % UniVerSiTy of NOD‘QS Federico Il 10 - Preclinical development, GMP manufacturing and clinical trials of GTMP
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SPOKE 9 | Competence Center on RNA Drug Pharmacology

IR . Telethon
University of Milan
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SPOKE 10 | Pre-clinical Development, GMP Manufacturing and Clinical *‘ _— @ DAPIENZA "t A UNIVERSITA
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UNIVERSITA DI ROMA

UNIVERSITA
DEGLI STUDI
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2 CNR Institutes
(IASI, IEOS)

2 Pharma companie:
(SANOFI, (IRBM)

1 Financial
Institution (Intesa

.San Paolo).
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Cancer Patients

1. Vaccines

2. ncRNA

3. GTMP
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In cooperation with H-spokes

New treatments
are needed to
be developed

miRNA, siRNA, ASO etc.

Insert gene or Interest 1or

J Chimeric Antigen Receptor (CAR)
CAR

A specific receptor
added to your T Cell

CARTCELL
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.. e ! il » bt !

Finanziato
dall'Unione europea
NextGenerationEU

[taliadomani \
PIANO NAZIONALE

SAPIENZA

UNIVERSITA DI ROMA

Iniziative PNRR nella Facolta di
Farmacia e Medicina.

CN3 ASVILUPPO DI TERAPI E GENI C
BASE DIi SRaked2oCancer

RNA-therapy to target cytotoxic genes in Glioblastoma



CN3 Spoke 2: NOVEL RNA THERAPEUTICS IN
TUMORS: FROM DISCOVERY TO PRE-CLINICAL
STAGE

4 WORKPACKAGES:
WP1 IDENTIFICATION OF NOVEL TARGETS FOR
RNA THERAPEUTICS

WP2 PRIORITIZATION AND VALIDATION OF
TARGETS TOWARDS CLINICAL APPLICATIONS

WP3 DISCOVERY OF NOVEL IMMUNE RNA
THERAPEUTICS

WP4 MAXIMIZING THE IMPACT

Iniziative PNRR nella Facolta di Farmacia e Medicina. 24/01/2025
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IMA

Department of Physiology and Pharmacology

WP2 PRIORITIZATION AND VALIDATION OF TARGETS TOWARDS
CLINICAL APPLICATIONS

Glioblastoma
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siRNA delivery mediated by the amphiphilic dendrimer

Main Objective to modulate target
genes and RNA molecules through
SiRNA.

We aim to disrupt the GBM
Immunoescapeby thedelivery of sSiRNA
targeting the checkpoint inhibitors
NKG2A andPD-1 receptors

Human/Murine GBM G

“Q Preclinical animal models

24/01/2025 Pagina 67




UNIVERSITA DI ROMA

i [taliadomani

Ministero
dell’'Universita
#5%> e dellaRicerca

g
o
I~
<
o
o
c
o
o
°

(=
fe]
2
5]
=
(5]
%
o

Finanziato

In vitro In vivo

Human/Murine bt G / Tupr Vil / niean suifuival fime
@,
[l T

D-siRNA NKG2a / PD1 NK cells

mRNANKG2a / PD1 ,

“ 24/48h — — — Immune cell activation

[ == Tumor cell viability

\ Co-treatment with immunotherapies
NK cells GBM cells (1. Monoclonal As etc:) i.P or/and i.v. D-siRNA NKG2a/PD1
GBM microenvironment

KS:

[asks:

A Task 1 Specific shutdown of key proteins, RNA modification and gene editing
A Task 2 In vitro and in vivo efficacy tests and delivery of RNA based therapies

A Task 3 Validation of Diagnostic, Prognostic and Response to therapy biomarkers in
preclinical models

Deliverables:
A Novel gene inactivation protocols; Silencing RNA targeting proteins.
A In vitro and in vivo validated therapeutic SiRNAs.
A Identification of novel targets for cytotoxic genes in glioblastoma and method:

of targeted delivery suitable to further preclinical testing. Assessment and
selection of the most effective and powerful targetadosystems
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Useful contacts:
Information for those who would like to learn more or
collaborate

45 SAPIENZA

Prof. Stefano Garofalo
mail: stefano.garofalo@uniromal.it

Main REFERENCES:

A MorminoA, et al., Histoneleacetylase 8 drives the immune response and the growth of glioma. Glia. 2
Nov;69(11):26822698.

A Chen J, et alSynthesisind use of ammphiphilicdendrimerfor siRNAdeliveryinto primaryimmunecells
NatProtoc 2021 Jan;16(1):32351.

A Garofalo S, et al., Natural killer cells modulate motor netiromune cell cross talk in models of
Amyotrophic Lateral Sclerosis. Nat Commun. 2020 Apr 14;11(1):1773.
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Iniziative PNRR nella Facolta di Farmacia e Medicina

PNRR CN3_spoke 2 Cancer
National Center for Gene Therapy and Drugs based on RNA Technology

Foto: Stefania Sepulcri (Stampa e comunicazione)

























































