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SECOND INTERNATIONAL 
STEMNET MEETING 



Welcome to the Second International StemNet Meeting that 
will take place at the Paolo VI Center in Brescia (Italy) on October  
18-20, 2023.  
StemNet is a federation of the four main associations of stem 
cell research in Italy (FIRST, GISM, IPLASS, SCRI) that share 
and synergize experiences to enhance both the quality and the 
impact of research in this advancing field. This meeting marks 
the constructive relationship among our associations and aims to 
improve the exchange of relevant and up-to-date information in 
the field of advanced cell therapy. 
The nine sessions of the meeting will spotlight relevant progress in 
basic and translational stem cell research in human and veterinary 
medicine. The meeting also includes discussions on critical 
aspects of biomedical communication and research valorization, 
and will include a  “next generation session” organized by young 
scientists.  A faculty of national and international experts and 
renowned speakers will foster exciting and inspiring debates of 
the challenging scientific program. 
The best three posters will be awarded with the “Young Investigator 
Award” (500 €) to encourage the attendance of the youngest 
members of our community.
The meeting is held in the Paolo VI Center located in the ancient 
Santangelo palace, a merger of two ancient palaces from the 
1600s now named after the Brescian Pope Paul VI declared a 
Saint in 2014.
We are excited to welcome you to Brescia that (together with 
Bergamo) have been chosen as the 2023 Italian capitals of culture.  
We wish you a very productive congress and a pleasant stay in 
Brescia!

Sincerely, the Stemnet President 
and the local organizing committee

Augusto Pessina, Giovanna Piovani, 
Silvia Dotti, Antonietta Rosa Silini



WEDNESDAY, OCTOBER 18, 2023

13.00  Registration

15.00 Welcome and Opening of the meeting
 Alessandro Padovani - Vice Rector for Research, University of Brescia

 Mario Taccolini - President Poliambulanza Foundation

 Giuseppe Merialdi - Health Department Director IZSLER 

 Giovanna Piovani - Local Organizing Committee, University of Brescia 

 Augusto Pessina -  President Stemnet

15.30 - 17.00 
LA COMUNICAZIONE BIOMEDICA IN ITALIA: 
ASPETTI CRITICI

Buone e “cattive” pratiche secondo la prospettiva 
del giornalista, del comunicatore e degli uffici stampa
Chair: Augusto Pessina (Milan)
 Ornella Parolini (Rome)

15.30 Giornalista scientifico Fondazione Umberto Veronesi, 
 gruppo GEDI (La Stampa, Repubblica)
 Daniele Banfi (Milan)

15.45 Comunicatrice scientifica, Fondazione 
 Umberto Veronesi e Bergamo Scienza
 Agnese Collino (Milan)

16.00 Responsabile ufficio stampa e coordinamento 
 editoriale Ospedale Bambino Gesù
 Alessandro Iapino (Rome)

16.15 Discussione

17.00 Coffee break 



WEDNESDAY, OCTOBER 18, 2023

17.30 - 19.00 
STEMNET NEXT GENERATION SESSION
Chair: Filippo Piccinini (Meldola)
 Pasquale Marrazzo (Bologna)

17.30 Introduction and description 
 “StemNet Next-Generation Contest 2023”

17.40 FMR1 silencing and stability during human
 FXS brain development: from early stage
 of pluripotencyto 3D cortical organoids
 Cecilia Laterza (Padua)

STEMNET NEXT GENERATION CONTEST 

18.00 Contraceptive drug, Nestorone, enhances  
 stem cell-mediated remodeling of the stroke  
 brain by dampening inflammation and rescuing 
 mitochondria
 Vanessa Castelli (L’Aquila)

18.10 Effect of the Human Amniotic Membrane on the
 Umbilical Vein Endothelial Cells of Gestational
 Diabetic Mothers: New Insight on Inflammation and 
 Angiogenesis
 Caterina Pipino (Chieti)

18.20 Super-resolution genetics in haploid stem cells: 
 decoding Hedgehog signaling in development 
 and cancer
  Giulio Di Minin (Zurich, Switzerland)

18.30  Discussion

19.00  Welcome cocktail



THURSDAY, OCTOBER 19, 2023

09.00 - 10.30   
CELL FREE THERAPIES
Chair: Umberto Galderisi (Naples)
 Massimo Dominici (Modena)

09.00 Camouflaging synthetic nanomaterials
 with MSC extracellular vesicle membranes 
 Paolo Bergese (Brescia)

09.20 The role of glucocorticoids in the regulation 
 of cardiomyocyte regenerative plasticity 
 Gabriele D’Uva (Bologna)

09.40 Mesenchymal stromal cell secretome for 
 regenerative medicine: modulation of soluble factors
 and miRNAs in extracellular vesicles under different 
 culture conditions for joint pathologies
 Enrico Ragni (Milan)

09.50 Extracellular vesicles derived from human liver stem
 cells counteract chronic kidney disease development 
 and cardiac dysfunction in remnant
 kidney murine model
 Stefania Bruno (Turin)

10.00 Discussion

10.30  Coffee break



THURSDAY, OCTOBER 19, 2023

11.00 - 12.30
TIPS AND TRICKS OF RESEARCH VALORIZATION
Chair: Luca Battistelli (Meldola)
 Enrico Lucarelli (Bologna)

11.00 From research to enterprise: Materias as a model 
 Luigi Nicolais (Naples)

11.15 The role of venture capitalists for the support 
 of translational research
 Lucilla Mazzeo (Rome)

11.30 What you need to know for
 an efficient technology transfer
 Manuela Monti (Meldola)

11.40 Holotomography: High resolution Label
  free live cell imaging at scale
 Aubrey Lambert (Tomocube, South Korea)

11.50 Confocal imaging at your bench: BC43
 Marco Lorenzi (Alfatest s.r.l., Milan)

12.00 General Discussion 

12.30 Lunch

13.30 - 15.00  
POSTER SESSION



THURSDAY, OCTOBER 19, 2023

15.00-16.30 
STEM CELLS AND CANCER 
Chair: Katia Mareschi (Turin)
 Francesca Paino (Milan)

15.00 Potential use of MSC for translational 
 clinical treatments
 Ralf Hass (Hannover, Germany)

15.20 Malignant pleural mesothelioma: a clinical trial 
 to test the local delivery of drug-loaded MSC
 Giulia Stella (Pavia)

15.40 Preparation and characterization of extracellular 
 vesicles from adipose tissue-derived mesenchymal
 stromal cells loaded with paclitaxel for clinical 
 use in the treatment of mesothelioma patients 
 Eleonora Spampinato (Milan)

15.50 Harnessing mesenchymal stem cells-Mediated 
 Tumor Microenvironment Perturbation for Enhanced 
 Chemiosensitivity: proposing a preclinical study 
 as a step towards clinical implementation of a 
 promising hypothesis
 Benedetta Ferrara (Milan)

16.00 Discussion

16.30 Coffee Break



THURSDAY, OCTOBER 19, 2023

17.00 - 18.30
STEM CELLS IN VETERINARY APPLICATIONS
Chair: Anna Lange Consiglio (Milan)
 Silvia Dotti (Brescia)

17.00 Immune activated mesenchymal stromal 
 cell therapy for management 
 of drug-resistant infection
 Steven Dow (Fort Collins, USA)

17.20 The CALIN Veterinary Regenerative Network:
 scientific and clinical interface for standardization 
 of cell therapy in animals
 Ana Ivanovska (Galway, Ireland)

17.40 The Future of Nanomedicine: 
 Precision Purification and Measurement.
 Stephane Mazlan (Izone Science, France)

17.50 Mesenchymal stromal cells derived from canine 
 adipose tissue: evaluation of the shipping vehicles 
 used for clinical administration
 Priscilla Berni (Parma)

18.00 Discussion

18.30  Assembly of the societies

20.00  Social dinner  



FRIDAY, OCTOBER 20, 2023

9.00-10.30 
STEM CELLS IN CLINICAL APPLICATIONS
Chair: Antonietta Rosa Silini (Brescia)
 Roberta Piva (Ferrara)

09.00 Regenerative ophtalmology
 Diego Ponzin (Venice)

09.20 The HIPGEN phase III study - placental derived 
 stromal cells for muscle regeneration
 Tobias Winkler (Berlin, Germany)

09.40 Human connective SVF micrografts in MSK disorders: 
 results from an in-vivo animal model
 Lindsey Alejandra Quintero Sierra, 
 Riccardo Ossanna (Verona) 

09.50 Regenerative Medicine in Orthopedic Surgery
 Nicholas Crippa Orlandi (Siena)

10.00 Discussion

10.30  Coffee break



FRIDAY, OCTOBER 20, 2023

11.00-12.30  
ORGANOIDS AND 3D SYSTEMS
Chair: Lorenza Lazzari (Milan)
 Francesco Alviano (Bologna)

11.00 Designing biomaterials for regenerative medicine 
 and therapeutics
 Molly Stevens (London,UK) 

11.20 Biology-driven organ on chips and 3D tissue models
 to improve disease understanding and accelerate 
 personalized therapies development
 Silvia Scaglione (Genoa) 

11.40 Hybrid spheroids as a model of osteosarcoma
 Martyna Malgorzata Rydzyk (Bologna)

11.50 Perinatal Stem Cell Spheroids in Type 1 
 Diabetes Therapy: Structural Insights 
 and Immunomodulatory capacity
 Francesca Paris (Bologna)

12.00 Discussion

12.30  Lunch



FRIDAY, OCTOBER 20, 2023

14.00 -15.30
iPSC AND GENE THERAPY 
Chair: Giovanna Piovani (Brescia)
 Silvia Giliani (Brescia)

14.00 Stem cells and new gene therapy strategies
 Alessandro Aiuti (Milan) 

14.20  iPSC as model systems for neurodevelopmental 
 and neurodegenerative diseases 
 Claudia Compagnucci (Rome)

14.40 Differentiation of human induced pluripotent stem 
 cells into hyalocytes through ascorbic acid treatment
  Elena Laura Mazzoldi (Brescia)

14.50 Multiple system atrophy ipsc-derived dopaminergic
 neurons display structural and functional differences
 from control
 Giulia Sofia Marcotto (Brescia)

15.00 Discussion

15.30  Awards Ceremony

16.00  Closing Remarks



STEMNET BOARD

LOCAL ORGANIZING COMMITTEE

President: Augusto Pessina (GISM)

Vice-President: Massimo Dominici (FIRST)

Secretary: Umberto Galderisi (SCRI)

Members: Francesco Alviano (IPLASS)
 Lorenza Lazzari (FIRST)
 Enrico Lucarelli (GISM)
 Ornella Parolini (IPLASS)
 Roberta Piva (SCRI)

Silvia Dotti
Giovanna Piovani
Antonietta Rosa Silini



FACULTY

Alessandro Aiuti 
Pediatric Immunohematology IRCCS San Raffaele 
Scientific Institute,Vita-Salute San Raffaele University, Milan - Italy 
Daniele Banfi 
Science journalist, Umberto Veronesi Foundation, 
gruppo GEDI (La Stampa, Repubblica), Milan - Italy
Paolo Bergese 
Department of Molecular and Translational Medicine, 
University of Brescia - Italy 
Agnese Collino
Comunicatrice scientifica, Fondazione Umberto Veronesi e Bergamo Scienza, 
Milan - Italy
Claudia  Compagnucci
Molecular Genetics and Functional Genomics, Bambino Gesù 
Children’s Hospital, IRCCS, Rome - Italy 
Gabriele D’Uva
Department of Medical and Surgical Sciences, Bologna University - Italy 
Steven  Dow 
Veterinary Medicine and Biomedical Sciences, Microbiology, 
Immunology and Pathology Department Colorado State University, 
Fort Collins (CO) - USA 
Ralf  Hass 
Department of Gynecology Hannover Medical School (MHH), 
Hannover - Germany 
Alessandro Iapino 
Press office manager and editorial coordinator, Bambino Gesù 
Children’s Hospital, IRCCS, Rome - Italy
Ana Ivanovska 
Regenerative Medicine Institute (REMEDI), University of Galway, Ireland 
Cecilia Laterza 
Department of Industrial Engineering, University of Padova - Italy



Lucilla Mazzeo 
Scientifica Venture Capital, Roma  - Italy
Manuela Monti 
Istituto Romagnolo per lo Studio dei Tumori IRCCS “Dino Amadori”, 
Meldola - Italy
Luigi Nicolais  
University of Naples “Federico II” & President of Materias S.r.l. Naples - Italy
Diego Ponzin 
Veneto Eye Bank Foundation, Venice - Italy  
Silvia Scaglione  
Senior Researcher, Consiglio Nazionale delle Ricerche (CNR), Genoa - Italy 
Giulia Stella 
Department of Internal Medicine and Medical Therapeutics, 
University of Pavia Medical School - Italy
Molly  Stevens 
Department of Materials and Department of Bioengineering, 
Imperial College, London - UK
Tobias Winkler 
Berlin Institute of Health Julius Wolff Institut 
Center for Regenarative Therapies, Charité, University of Berlin - Germany



CALL FOR ABSTRACTS

By submitting an abstract you accept to share your work either 
as a poster or oral presentation.The Scientific Committee will 
designate the format (oral or poster). The final acceptance 
decision is the exclusive right of the Scientific Committee. 
For the Young Investigator Awards, the abstracts will be 
evaluated and scored by a panel of referees according to their 
novelty and significance.

Abstract submission is open! Don’t miss the chance to share 
your research studies. DEADLINE: September 1, 2023

Abstracts must adequately describe the objectives and results. 
Originality, study quality and completeness of the work will be 
evaluated. Submit your abstracts by email to info@bleassociates.
it. Please include your phone number and email address. Use 
“abstract_name_surname” as the subject of the email.

• Language: English. 
• Font: Times New Roman, 12 points font size, single spaced, 

justified text. 
• Characters Limit: The abstract must not exceed 2500 

characters, including spaces. (this must be applied to the 
main body of the abstract only. Abstract, title and authors are 
excluded). References should not be included in the abstract. 
Use of standard abbreviations is desirable. 

• Author/s names and surnames (Regular style): E.g.: Mario 
Rossi, Carla Bianchi, ... Affiliation (Regular style): E.g. University 
of…., Laboratory of …., 

• Text: Originality, study quality and completeness of the work 
will be evaluated. The abstract should be divided into 4 
paragraphs: 
1. OBJECTIVE: indicate primary purpose of study. 
2. MATERIALS AND METHODS: description of data sources, 

subjects, design measurements and data analysis. 



3. RESULTS: summary of the main findings. 
4. CONCLUSIONS: study conclusions and/or implication of 

the results. 
• Abbreviations in the title will not be accepted. If used throughout 

the text, abbreviations must be indicated in their extended 
version the first time they are used. Please do not include 
images, tables or attachments. 

• Save the abstract as a Word file with the following name: first 
name and surname of the first author (e.g. mario_rossi.doc). 

GISM will assign three “Young Investigator Awards” of 500 
euros each. In order to be eligible the first author of the abstract 
must be younger than 35 on October 18,  2023. The winner will 
receive the award during the Awards Ceremony. As collection 
on behalf of the designated winner is not allowed, failure to 
collect the award in person will result in disqualification from the 
competition. To take part in the contest, please put the Young 
Investigator Award acronym within brackets (YIA) before the first 
word of your abstract title.

YOUNG INVESTIGATOR AWARD



ORAL COMMUNICATIONS
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LA COMUNICAZIONE BIOMEDICA IN ITALIA: 
ASPETTI CRITICI

Daniele Banfi

Giornalista scientifico Fondazione Umberto Veronesi, quotidiani gruppo Gedi (Repub-
blica, La Stampa)

La pandemia Covid-19 ha messo a nudo tutti i problemi legati al gior-
nalismo sulla salute. L’infodemia, ovvero la circolazione di una quantità 
eccessiva di informazioni decontestualizzate che rendono difficile ori-
entarsi su un argomento, non è altro che la conseguenza di mancanti 
investimenti in un’informazione di qualità. Il seminario analizzerà con 
esempi concreti la storia del giornalismo sulla salute nel nostro Paese 
fornendo spunti di riflessione su come migliorare -anche dal punto di 
vista della figura del ricercatore e dell’istituzione università- la comu-
nicazione in ambito scientifico.
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LA COMUNICAZIONE BIOMEDICA IN ITALIA: 
ASPETTI CRITICI 

Agnese Collino

Fondazione Umberto Veronesi e BergamoScienza ( Milan)

Sotto il cappello di “comunicatore” rientrano tante variegate figure, 
unite da un minimo comune denominatore: quello di una professione 
dedicata al raccontare la scienza al pubblico. Gli obiettivi, le modalità 
e i linguaggi di chi però lo fa attraverso un laboratorio didattico a scu-
ola, un canale instagram o tiktok o un festival scientifico sono molto 
diversi tra di loro, così come lo sono sfide e limiti. Parleremo di cosa 
vuol dire comunicare la scienza -e in particolare la salute- oggi, per 
conoscere meglio i diversi attori di questo mondo composito e come 
anche chi fa ricerca ne possa far parte. 
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LA COMUNICAZIONE BIOMEDICA IN ITALIA. BUONE E 
CATTIVE PRATICHE

Alessandro Iapino

Responsabile ufficio stampa e coordinamento editoriale Ospedale Bambino Gesù

La drammatica esperienza della pandemia ci ha mostrato come il 
tema della comunicazione della scienza e della salute possa rivelarsi 
cruciale non solo per la vita delle persone, ma per la vita civile e la 
tenuta stessa delle istituzioni democratiche. Come tutte le situazioni 
di crisi, ci ha mostrato in maniera eclatante i punti di forza e i punti 
di debolezza del “sistema” in cui viviamo, anche sotto il profilo della 
comunicazione. Da questo punto di vista, può essere una grande oc-
casione per guardare con occhi nuovi – più attenti, più consapevoli – la 
realtà della comunicazione biomedica, a partire dalla nostra concreta 
esperienza, provando a riconoscere e correggere i nostri errori, le nos-
tre cattive pratiche, e a riconoscere anche le cose che funzionano o 
hanno funzionato.
La pandemia ci ha insegnato (ma lo sapevamo anche prima) che non 
possiamo non comunicare la scienza. È una scelta che non abbiamo 
a disposizione. Non possiamo avere la presunzione di pensare che 
comunicare la scienza non sia importante, che non sia cruciale (con 
o senza pandemia). Non possiamo avere l’ingenuità di pensare che si 
possa oggi – nella società della comunicazione – non comunicare, che 
si possa tirarci fuori. Non esiste un fuori. Non si può non comunicare, 
ogni soggetto comunica anche senza volerlo. Anche il silenzio è una 
scelta di comunicazione, a volte la migliore. La differenza è nel come: 
comunicare bene o comunicare male. 
La pandemia ci ha insegnato (ma lo sapevamo anche prima) che co-
municare la scienza non è mai “solo” comunicare la scienza. La comu-
nicazione, anche quella scientifica, non è mai solo il contenuto, ma è 
anche sempre il contesto. Ed il contesto non è mai neutro, né neces-
sariamente “pacifico”. La comunicazione, anche quella scientifica, è 
sempre “politica”.
La pandemia ci ha insegnato (ma lo sapevamo anche prima) che an-
che quando comunichiamo la scienza, non comunichiamo solo qual-
cosa – quello che sappiamo – ma comunichiamo sempre qualcuno, 
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comunichiamo chi siamo, dentro un contesto e dentro una relazione. 
La credibilità del chi siamo condiziona, per chi ci ascolta, la credibil-
ità di quello che diciamo. La comunicazione, anche la comunicazione 
della scienza, è la condivisione di un senso comune, di una comune 
appartenenza.
La pandemia ci ha insegnato (ma lo sapevamo anche prima) che la 
comunicazione è sempre relazione e la relazione è sempre tra diversi. 
Non comunichiamo solo tra medici, non comunichiamo solo tra sci-
enziati. La comunicazione richiede sempre uno sforzo enorme di tra-
duzione da cui dipende la comprensione del messaggio. Non esiste 
comunicazione senza traduzione. Non esiste comunicazione scientifi-
ca senza semplificazione.
La pandemia ci ha insegnato (ma lo sapevamo anche prima) che la 
comunicazione della scienza non è pubblicità di chi siamo o di ciò che 
facciamo, ma innanzitutto servizio e ascolto dei bisogni concreti dei 
nostri interlocutori, dove questi si esprimono. Il luogo principale di es-
pressione di questi bisogni è spazio digitale, l’ambiente della rete in 
cui tutti siamo immersi. Ma la pandemia ci ha mostrato quale ancora 
sia il gap di presenza di presenza ed efficacia digitale della nostra co-
municazione scientifica, biomedica e istituzionale. Pensiamo alla vi-
cenda della APP IMMUNI.
La pandemia ci ha insegnato (ma lo sapevamo anche prima) che an-
che quando comunichiamo la scienza, il mezzo, il canale, il medium, 
condiziona il messaggio (il medium è il messaggio, diceva McLuhan). 
Web, social e televisione non sono ambienti neutri. Il medium condizio-
na chi siamo, ciò che diciamo e come lo diciamo. La comunicazione, 
anche la comunicazione scientifica, richiede competenze specifiche, 
linguaggi specifici, consapevolezza, organizzazione e strategia. Non 
basta essere buoni scienziati o bravi medici per essere buoni comu-
nicatori.
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FMR1 SILENCING AND STABILITY DURING HUMAN FXS 
BRAIN DEVELOPMENT: FROM AN EARLY STAGE OF 
PLURIPOTENCY TO 3D CORTICAL ORGANOIDS

Cecilia Laterza1, Elisa Cesare1, Hannah Stuart2,  
Martina D’Ercole1, Onelia Gagliano1, Silvia Angiolillo1, 
Roberta Polli, Alessandra Murgia, Nicola Elvassore1.

1 Department of Industrial Engineering, University of Padova, 6/a Via Gradenigo, Pado-
va 35131, Italy; Veneto Institute of Molecular Medicine, 2 Via Orus, Padova 35131, Italy.
2 The Francis Crick Institute, 1 Midland Road, London NW1 1AT, UK; Research Institute of 
Molecular Pathology (IMP), Vienna BioCenter (VBC), Campus-Vienna-BioCenter 1, 1030 
Vienna, Austria.
3 Laboratory of Molecular Genetics of Neurodevelopment, Department of Woman and 
Child Health, University of Padova, 35128 Padova, Italy; Fondazione Istituto di Ricerca 
Pediatrica, Città della Speranza, 35128 Padova, Italy.

Fragile X Syndrome (FXS) is an X-linked neurodevelopmental disorder 
and the main form of inherited intellectual disability. It is caused by 
the expansion of a CGG sequence to more than 200 repeats in the 
promoter of the fragile X mental retardation 1 gene (FMR1) that deter-
mines its silencing through methylation during embryonic develop-
ment. However, the exact timing and cellular compartment at which 
this instability occurs during early human embryonic development 
are still unknown, due to the inaccessibility of the human tissues dur-
ing this time frame. 
A human model able to mimic the early stage of neural development 
is instrumental to answering these open questions associated with 
the complex alterations of the FMR1 gene. 
We generated a unique in vitro model of human cortical development 
based on naïve induced pluripotent stem cells (iPSCs). A human model 
based on naïve iPSCs has the potential to reproduce the neural devel-
opment from an epigenetic ground state of early pluripotency, which 
is characterized by a broad unmethylated genome, to a late neural dif-
ferentiation in brain organoids, which recapitulates the lineage-specif-
ic genetic and epigenetic regulation and pathogenetic modifications 
of FMR1 locus.
We followed the neural differentiation of FXS cortical organoids for up 
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to 4 months and we observed either that: i) hypermethylation of FMR1 
locus occurred very rapidly during neural differentiation and both 
FMR1 mRNA and protein were downregulated; ii) FMR1 locus meth-
ylated only partially (in longer alleles) and the unmethylated alleles 
underwent shortening falling in the premutation category; iii) FMR1 
locus did not methylate leading to an increased expression of FMR1 
mRNA more than 5 folds compared to the healthy control associated 
to the presence of intranuclear inclusions, typical of permutations.
The results of our work could enlighten key targetable mechanisms of 
FXS pathogenesis, clarifying which cell type is more sensitive to FMR1 
silencing and helping the development of suitable treatments for FXS 
patients. 
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CONTRACEPTIVE DRUG, NESTORONE, ENHANCES 
STEM CELL-MEDIATED REMODELING OF THE STROKE 
BRAIN BY DAMPENING INFLAMMATION AND RESCU-
ING MITOCHONDRIA

Jea-Young Lee a*, Vanessa Castelli ab*, Narender Kumar b, 
Regine Sitruk-Ware c, Cesario Borlongana

*Co-first Authors
aCenter of Excellence for Aging and Brain Repair, Department of Neurosurgery and 
Brain Repair, University of South Florida College of Medicine, 12901 Bruce B. Downs 
Blvd, Tampa, FL, 33612, USA
bDepartment of Life, Health and Environmental Sciences, University of L’Aquila, 67100, 
Italy
cPopulation Council, Center for Biomedical Research, 1230 York Avenue, New York, NY, 
10065, USA

Ischemic stroke remains a significant unmet need causing massive 
mortality and morbidity due to few treatment options with limited 
therapeutic window. The progestin Nestorone® (segesterone acetate) 
displays high affinity for the progesterone receptor in exerting its po-
tent birth control and hormone replacement therapy. Accumulating 
evidence implicates a new utility of Nestorone in affording neuropro-
tection in a variety of central nervous system diseases, including stroke. 
However, the mechanism of action mediating Nestorone’s neuropro-
tection in stroke remains unknown. Here, we showed that stand-alone 
treatments of Nestorone or human amniotic fluid-derived stem cells 
(hAFSc), but more pronounced with their combined treatment, led to 
significant improvements in behavioral function and reductions in in-
farction and peri-infarct cell loss in adult rats with ischemic stroke. We 
detected significantly lower levels of pro-inflammatory signals (OX6 
and IBA1) coupled with enhanced levels of stem cell proliferation (Ki67) 
and differentiation (DCX and MAP2) in both brain and spleen of stroke 
rats that received stand-alone or combined treatments of Nestorone 
and hAFSc. In concert, the in vitro oxygen-glucose deprivation stroke 
model revealed that neural stem cells treated with Nestorone exhib-
ited increased stem cell proliferation and differentiation that was ac-
companied by rescue of the mitochondrial respiratory activity charac-
terized by reduced mitochondrial reactive oxygen species, increased 
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ATP, elevated mitochondrial deacetylase Sirtuin 3 (SIRT3), and a nor-
malized ratio of acetyl-superoxide dismutase 2 (Ac-SOD2)/SOD2, sug-
gesting the key role of mitochondrial metabolism and oxidative pro-
tection in Nestorone’s therapeutic effects in stroke.
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EFFECT OF THE HUMAN AMNIOTIC MEMBRANE ON 
THE UMBILICAL VEIN ENDOTHELIAL CELLS OF GES-
TATIONAL DIABETIC MOTHERS: NEW INSIGHT ON IN-
FLAMMATION AND ANGIOGENESIS

Caterina Pipino1*†, Ángel Bernabé-García2†,  
Ilaria Cappellacci1, Javier Stelling-Férez2,3,  
Pamela Di Tomo1, Manuela Santalucia1,  
Carlos Navalón2, Assunta Pandolfi1‡  
and Francisco José Nicolás2*‡

1Center for Advanced Studies and Technology-CAST (ex CeSI-MeT), Department of 
Medical, Oral and Biotechnological Sciences, University G. D’Annunzio Chieti-Pescara, 
StemTeCh Group, Chieti, Italy
2Regeneration, Molecular Oncology and TGFß, IMIB-Arrixaca, Hospital Clínico Universi-
tario Virgen de La Arrixaca, Murcia, Spain 
3Department of Nutrition and Food Technology, UCAM, Murcia, Spain

One of the most relevant diabetes complications is impaired wound 
healing, mainly characterized by reduced peripheral blood flow and 
diminished neovascularization together with increased inflammation 
and oxidative stress. Unfortunately, effective therapies are currently 
lacking. Recently, the amniotic membrane (AM) has shown promising 
results in wound management. Here, the potential role of AM on en-
dothelial cells isolated from the umbilical cord vein of gestational di-
abetes-affected women (GD-HUVECs), has been investigated. Indeed, 
GD-HUVECs in vivo exposed to chronic hyperglycemia during preg-
nancy compared to control cells (C-HUVECs) have shown molecular 
modifications of cellular homeostasis ultimately impacting oxidative 
and nitro-oxidative stress, inflammatory phenotype, nitric oxide (NO) 
synthesis, and bioavailability, thus representing a useful model for stud-
ying the mechanisms potentially supporting the role of AM in chronic 
non-healing wounds. In this study, the anti-inflammatory properties 
of AM have been assessed using a monocyte endothelium interac-
tion assay in cells pre-stimulated with tumor necrosis factor-α (TNF-α) 
and through vascular adhesion molecule expression and membrane 
exposure, together with the AM impact on the nuclear factor kap-
pa-light-chain-enhancer of activated B cell (NF-kB) pathway and NO 
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bioavailability. Moreover, GD-HUVEC migration and tube formation 
ability were evaluated in the presence of AM. The results showed that 
AM significantly reduced TNF-α-stimulated monocyte–endothelium 
interaction and the membrane exposure of the endothelial vascular 
and intracellular adhesion molecules (VCAM-1 and ICAM-1, respective-
ly) in both C- and GD-HUVECs. Strikingly, AM treatment significantly 
improved vessel formation in GD-HUVECs and cell migration in both 
C- and GD-HUVECs. These collective results suggest that AM positive-
ly affects various critical pathways in inflammation and angiogenesis, 
thus providing further validation for ongoing clinical trials in diabetic 
foot ulcers.
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“SUPER-RESOLUTION GENETICS IN HAPLOID STEM 
CELLS: DECODING HEDGEHOG SIGNALING IN DEVEL-
OPMENT AND CANCER”

Giulio Di Minin
Institute of Molecular Health Sciences, Department of Biology, Swiss Federal Institute 
of Technology ETH Hönggerberg, Zurich, Switzerland 

Advances in the generation of haploid embryonic stem cells (ESCs), ca-
pable of self-renewal and differentiation, have laid the groundwork for 
numerous biomedical applications in developmental biology and re-
productive medicine. Haploid cells possess one copy of each gene, fa-
cilitating the generation of loss-of-function mutations in a single step 
and allowing the development of efficient functional genomic strate-
gies. Our group was the first to derive mammalian haploid embryonic 
stem cells and profoundly contributed to explore their developmental 
potential. In these years, the methodology reached a maturity that al-
lows us to challenge complex phenotypes with a sensitivity unreacha-
ble with any other screening approach. Using this cellular system, we 
explored the role of the Hedgehog (HH) pathway during the devel-
opment and diseases. Hedgehog (HH) signaling is important for em-
bryonic pattering and stem cell differentiation. The G-protein coupled 
receptor Smoothened (SMO) is the key HH signal transducer modu-
lating both transcription-dependent and independent responses. We 
show that SMO protects naive mouse ESCs from dissociation-induced 
cell death. We exploited this SMO dependency to perform a genetic 
screen in haploid ESCs where we identify the Golgi proteins TMED2 
and TMED10 as factors for SMO regulation. Super-resolution micros-
copy shows that SMO is normally retained in the ER and Golgi com-
partments and we demonstrate that TMED2 binds to SMO preventing 
localization to the plasma membrane. We demonstrate the physiolog-
ic relevance of this interaction in neural differentiation, where TMED2 
functions to repress HH signal strength. Identification of TMED2 as a 
binder and upstream regulator of SMO opens the way for unraveling 
the events in the ER-Golgi leading to HH signaling activation.
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CAMOUFLAGING SYNTHETIC NANOMATERIALS WITH 
MSC EXTRACELLULAR VESICLE MEMBREANES 

Paolo Bergese
Department of Molecular and Translational Medicine, Università degli Studi di Brescia, 
Italy
IRIB - Institute for Research and Biomedical Innovation of CNR, Palermo Italy
CSGI - Italian Center for Colloid and Interface Science, Firenze, Italy

MSC-derived extracellular vesicles (MSCEVs) can reduce inflamma-
tion, promote healing, and improve organ function, thereby provid-
ing a potential “cell-free” therapy. EV innate circulation and targeting 
performances take origin in the unique cell-tailored composition and 
structure of their membrane, which is to date inaccessible to synthetic 
mimics. The talk will (friendly) introduce the synthetic-biogenic (hy-
brid) nanotechnology we developed to recapitulate such key natural 
biomimetic functions to synthetic nanomaterials and nanodevices, 
which is based on dressing them with a wetsuit made of MSCEV (and 
other extracellular vesicle) membrane fabric. 
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THE ROLE OF GLUCOCORTICOIDS IN THE REGULATION 
OF CARDIOMYOCYTE REGENERATIVE PLASTICITY

Gabriele D’Uva 1,2

1 Department of Medical and Surgical Sciences, University of Bologna, Bologna, Italy
2 IRCCS Azienda Ospedaliero-Universitaria di Bologna, Bologna, Italy

Severe cardiac injuries, like those resulting from myocardial infarction, 
can lead to substantial cardiomyocyte loss and the formation of fibrot-
ic scar tissue in mammals. This, combined with the adult mammalian 
heart’s inability to naturally regenerate, often culminates in heart fail-
ure. Hence, developing therapeutic strategies for cardiac regeneration 
is clinically important.

Some lower vertebrates, such as zebrafish and amphibians, possess an 
innate ability to regenerate their hearts throughout their lives. Recent 
studies have also revealed the remarkable regenerative potential of 
mammals during prenatal and early postnatal development. Notably, 
dedifferentiation and proliferation of existing cardiomyocytes, rath-
er than stem cell differentiation is the primary cellular mechanisms 
through which lower vertebrates and neonatal mammals spontane-
ously regenerate injured hearts.

However, the regenerative capacity of the mammalian heart signifi-
cantly diminishes shortly after birth, as most cardiomyocytes undergo 
further maturation and exit the cell cycle. Although a gradual rate of 
cardiomyocyte renewal has been observed in adult mammals, includ-
ing rodents and humans, it remains insufficient to support regener-
ation. Recent research has elucidated how adaptations from intrau-
terine to extrauterine life, starting at birth and continuing during the 
early postnatal period, contribute to the loss of cardiac regenerative 
potential in mammals. These findings have paved the way for innova-
tive regenerative approaches aimed at reactivating the endogenous 
cardiac regenerative capacity through the dedifferentiation and pro-
liferation of existing cardiomyocytes.



32

ABSTRACT BOOK

Through comprehensive analysis of the early postnatal developmen-
tal timeframe, we have recently identified glucocorticoids as pivotal 
players in cardiac regenerative plasticity. Endogenous glucocorticoids 
activate the glucocorticoid receptor (GR), promoting cardiomyocyte 
maturation while concurrently reducing cardiomyocyte proliferation. 
Importantly, genetic deletion of GR or its pharmacological inhibition 
following myocardial infarction in juvenile and adult mice facilitates 
cardiomyocyte cell cycle re-entry and division. This process ultimately 
fosters cardiac muscle regeneration while diminishing scar formation. 
Thus, GR activation limits heart regeneration, offering potential ave-
nues for therapeutic interventions targeting this receptor.
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MESENCHYMAL STROMAL CELL SECRETOME FOR RE-
GENERATIVE MEDICINE: MODULATION OF SOLUBLE 
FACTORS AND MIRNAS IN EXTRACELLULAR VESICLES 
UNDER DIFFERENT CULTURE CONDITIONS FOR JOINT 
PATHOLOGIES

Enrico Ragni1, Alessandra Colombini1,  
Michela Maria Taiana1, Paola De Luca1,  
Simona Piccolo1, Giulio Grieco1, Vincenzo Raffo1, 
Laura de Girolamo1

1IRCCS Ospedale Galeazzi - Sant’Ambrogio, Laboratorio di Biotecnologie Applicate 
all’Ortopedia, Via Cristina Belgioioso 173, 20157 Milano, Italy

OBJECTIVE
In regenerative medicine approaches related to orthopaedic condi-
tions, mesenchymal stromal cells (MSCs) have shown positive out-
comes due to the secretion of therapeutic factors, both free and con-
veyed within extracellular vesicles (EVs). MSC-derived factors can be 
modulated by both culture and environmental conditions but a com-
plete fingerprint is still missing in the context of orthopaedic appli-
cations. Thus, the aim of this work is to characterize adipose-derived 
MSC (ASCs)-secreted factors and EV-miRNAs and their modulation 
after high levels of IFNγ preconditioning or low levels of inflamma-
tion, mimicking the synovial fluid of patients with osteoarthritis (OA). 
Furthermore, the ability of ASC-EVs to penetrate cartilage explants is 
evaluated.

MATERIALS AND METHODS
ASCs were isolated from four donors and cultured with and with-
out IFNγ (1 ng/ml) or TNFα (5 pg/ml) + IL1β (10 pg/ml) + IFNγ (40 pg/
ml) mimicking OA synovial fluid concentration. First, 200 secreted 
factors were analysed by ELISA. Second, 754 miRNAs were studied by 
high-throughput qRT-PCR screening in ultracentrifuge-purified EVs. 
Bioinformatics tools were used to predict the modulatory effect of 
the identified molecules on pathological cartilage and synovial mac-
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rophages. Immunofluorescence and time-lapse coherent anti-Stokes 
Raman scattering, second harmonic generation and two-photon ex-
cited fluorescence were used to follow and quantify the incorporation 
of fluorescent EVs into cartilage explants.

RESULTS
More than 50 cytokines/chemokines and more than 200 EV-miRNAs 
could be identified. The majority of molecules are involved in the re-
modelling of the extracellular matrix and in the homeostasis of inflam-
matory cells including macrophages, promoting their shift towards an 
M2 phenotype. Inflammatory priming and synovial fluid-like condi-
tions were able to modulate the secretome ability to stimulate healing 
and reduce inflammation. Finally, the penetration of EVs in cartilage 
explants was monitored as a rapid process, starting within minutes of 
administration and reaching a depth of 30-40 μm after 5 hours and 
the plateau at 16 hours.

CONCLUSIONS
The secretome obtained from ASCs can be considered as the main 
vehicle through which the mesenchymal stromal cells transfer their 
regenerative and anti-inflammatory potential and the precondition-
ing in an inflammatory environment can further modulate their ther-
apeutic capacities for future applications in the field of joint patholo-
gies such as OA.
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EXTRACELLULAR VESICLES DERIVED FROM HUMAN 
LIVER STEM CELLS COUNTERACT CHRONIC KIDNEY 
DISEASE DEVELOPMENT AND CARDIAC DYSFUNCTION 
IN REMNANT KIDNEY MURINE MODEL 

Stefania Bruno1,3, Elena Ceccotti1, Massimo Cedrino2,  
Giulia Chiabotto1, Cristina Grange1, Alessandra Ghigo3,4, 
Alessandro Gambella1, Maria Felice Brizzi1,  
Giovanni Camussi1,3

1 University of Torino, Department of Medical Sciences 

2 Unicyte AG, Obendorf, Switzerland
3 University of Torino, Molecular Biotechnology Center 

4 University of Torino, Department of Molecular Biotechnology and Health Sciences

OBJECTIVE
Chronic renal disease (CKD) is a serious clinical hurdle characterized 
by progressive renal failure and related uremic cardiomyopathy. To 
prevent its progression to end-stage kidney disease, therapeutic strat-
egies are urgently needed.
Human liver stem cells (HLSCs) are a population of multipotent liv-
er-derived mesenchymal stromal cell-like with immunomodulatory 
capabilities. Previous studies demonstrated that HLSCs contribute to 
tissue regeneration in several animal models of liver and kidney inju-
ry. Moreover, HLSC-derived extracellular vesicles (HLSC-EVs) retain the 
therapeutic properties of the cell of origin, showing beneficial effects 
in the injured tissue.
In this study, we evaluated weather HLSC-EVs may revert functional 
and histopathological alterations in a murine model of 5/6th partial ne-
phrectomy with pole ligation (PNx), which represents one of the most 
suitable approaches to mimic human CKD development.

MATERIALS AND METHODS
EVs were isolated from HLSC supernatant by ultracentrifugation and 
characterized by flow cytometry and western blotting to detect the 
expression of mesenchymal and EV surface markers. Transmission 
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electron microscopy was performed to analyze EV size and morphol-
ogy.
PNx was performed in 10-weeks-old SCID mice by ligation of both 
poles of the left kidney, followed by removal of the right kidney one 
week after. HLSC-EVs were intravenously administered once a week 
starting at week 4 after the nephrectomy and mice were sacrificed 
at week 8. Renal and cardiac function were evaluated using specific 
biochemical assays and echocardiography, respectively. Histological 
analyses were carried out to quantify glomerular sclerosis and renal 
and cardiac interstitial fibrosis. Expression of genes involved in the de-
velopment of fibrosis and inflammation was assessed in renal tissue 
by real-time PCR analysis.

RESULTS
HLSC-EV treatment induced an amelioration of renal function and a 
significant reduction of interstitial fibrosis, glomerular sclerosis and 
capillary rarefaction. This improvement trend was also confirmed by 
the significant reduction in the expression of pro-fibrotic and pro-in-
flammatory genes in the renal tissue. Moreover, EV treatment ame-
liorated cardiac function and significantly reduced cardiac interstitial 
fibrosis, which is a key hallmark of diastolic dysfunction.

CONCLUSIONS
HLSC-EV administration interferes with the development of CKD and 
ameliorates cardiomyopathy in PNx mice.
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POTENTIAL USE OF MSC FOR TRANSLATIONAL CLINI-
CAL TREATMENTS

Ralf Hass

Biochemistry and Tumor Biology Laboratory, Department of Obstetrics and Gynecolo-
gy, Hannover Medical School, 30625 Hannover, Germany

Human mesenchymal stroma-/stem-like cells (MSC) represent a het-
erogeneous population of multipotent progenitor cells that are acti-
vated at damaged tissue sites, initiate repair processes, and regulate 
tissue homeostasis. A variety of different properties characterize MSC 
including (plastic) adherence, expression of distinct surface marker 
proteins and differentiation potential at least along osteogenic, adipo-
genic, and chondrogenic lineages.
MSC can interact with adjacent damaged or neoplastic cells by direct 
and/or indirect mechanisms. Direct interactions include the exchange 
of cellular parts or even complete cell fusion e.g. leading to new types 
of cancer cells in case of close MSC:cancer cell interactions followed 
by a merger. During indirect interactions, MSC can affect even distant 
target cells via release of soluble factors or extracellular vesicles (EVs) 
such as exosomes. 
Beside the use of MSC as a transplantable cell system, MSC-mediated 
release of EVs as cell-free vesicular products including microvesicles or 
exosomes are gaining increased attention for potential clinical appli-
cations. Exosomes represent small double membraned particles with 
approximately 20 to 200nm in diameter containing a distinct set of 
tetraspanines (CD9, CD63, and CD81) as marker proteins and carry a 
variety of regulatory RNAs such as microRNAs (miRs).
In damaged tissues MSC-derived exosomes can induce repair activi-
ties, promote regenerative potential, and can also serve as highly ef-
fective senotherapeutics. 
As a diagnostic tool, exosomes can unravel disease-specific patterns 
of biomolecules such as the early appearance and detection of certain 
proteins or miRs during tumor development. Moreover, due to the 
emerging tropism of MSC towards tumors, MSC-derived exosomes 
can be used in a tumor-therapeutic approach as a vehicle to selective-
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ly deliver anti-tumor cargo to cancer cells. In particular, taxol-loaded 
MSC-derived exosomes can target cancer cells in a variety of differ-
ent tumor entities including lung, breast, ovarian, colon and neuronal 
cancers both, in vitro and in vivo. Thus, MSC-derived exosomes con-
taining anti-tumor cargo may provide a promising tool for a targeted 
tumor-therapeutic approach with biocompatible characteristics of a 
distinct miR pattern.
However, there is still a need to standardize various parameters in-
cluding biosafety, pharmacovigilance, pharmacokinetic, and biodistri-
bution among others for reproducible clinical applications of MSC-de-
rived exosomes.
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PHASE I CLINICAL TRIAL ON PLEURAL MESOTHELIOMA 
USING NEOADJUVANT LOCAL ADMINISTRATION OF 
PACLITAXEL LOADED MESENCHYMAL STROMAL CELLS 
(PACLIMES TRIAL): RATIONALE AND DESIGN

Giulia M. Stella1#, Patrizia Comoli1, Daniela Lisini2,  
Augusto Pessina3, Catherine Klersy1, Paolo Pedrazzoli1,  
Angelo G. Corsico1

1. University & IRCCS Fondazione Policlinico S.Matteo, 27100 Pavia, Italy
2. Cell Factory Unit, IRCCS Ist. C. Besta, 20133 Milano, Italy
3. University of Milan , 20122 Milan, Italy

# presenter

Pleural mesothelioma (PM) is a rare and aggressive neoplasm that 
originates from the pleural mesothelium and whose onset is mainly 
linked to exposure to asbestos. To date, PM cannot be attacked with 
truly effective therapies and the average patient survival is about 12-
15 months from diagnosis. There is an urgent need for more effective 
therapeutic approaches. The rationale of this study is based on the use 
of mesenchymal stromal cells (MSCs) as a vehicle for chemotherapy 
drugs to be injected directly into the pathological site, as the pleu-
ral cavity. The latter, despite the physiological draining capacity of the 
membrane layer, represents an ideal space for the local treatment in 
case of cancer. The study involves the use of a conventional chemo-
therapeutic drug, Paclitaxel (PTX) which is widely used in the treatment 
of different types of solid tumors, among which PM although some 
limitations related to pharmacokinetic aspects. The use of PTX-load-
ed MSCs to treat PM should provide several potential advantages over 
the systemically administered drug as reduced  toxicity and increased 
concentration of active drug in the tumor surrounding context. The 
primary objective of the study is to evaluate safety and toxicity of lo-
cal administration of Paclimes in chemonaive patients, candidates to 
pleurectomy. The secondary objective is to find the effective Paclimes 
dose for subsequent phase II studies and to observe and record the 
antitumor activity. The route of drug administration is endopleural. In 
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the case of patients affected by PM with concomitant pleural effusion, 
endopleural drainage will be performed for fluid evacuation. Subse-
quently, a volume of 3-5 ml containing 100-135x106 PTX-carrying MSCs 
will be infused through the tube. It  will be temporarily clamped, and 
the patient will be asked to change his decubitus periodically. This 
procedure will be repeated in the following 2 days. At the end of the 
third day, talcum will be infused. In the case of patients with suspect-
ed PM with pleural effusion, medical thoracoscopy will be performed, 
biopsies performed and at the end of the procedure a drainage tube 
will be left in the cable. The times for pathological confirmation will 
not exceed 5 days. Paclimes will then be infused as described. In any 
case, endopleural drainage will be removed after 2/3 days. Then the 
patients will follow the conventional therapeutic program and will be 
directed to pleurectomy within 3-4 weeks and subsequent standard 
chemotherapy. 
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PREPARATION AND CHARACTERIZATION OF EXTRA-
CELLULAR VESICLES FROM ADIPOSE TISSUE-DERIVED 
MESENCHYMAL STROMAL CELLS LOADED WITH PACL-
ITAXEL FOR CLINICAL USE IN THE TREATMENT OF MES-
OTHELIOMA PATIENTS

Eleonora Spampinato1, Angela Marcianti1, Sara Nava1,  
Simona Frigerio1, Simona Pogliani1, Giulia Maria Stella2, 
Guido Maronati3, Paola Gagni4, Federico Cazzaniga5,  
Angelo Guido Corsico2, Daniela Lisini1

1Cell Therapy Production Unit, Scientific Direction, IRCCS Neurologic Institute C. Besta 
Foundation, 20133 Milan 
2Department of Medical Sciences and Infective Diseases, Unit of Respiratory Diseases, 
IRCCS Policlinico San Matteo Foundation and University of Pavia Medical School, 27100, 
Pavia
3Synlab CAM Polidiagnostico, 20900 Monza
4Scitec CNR, 20133 Milan
5Division of Neurology 5 and Neuropathology, IRCCS Neurologic Institut C. Besta Foun-
dation, 20133 Milan

OBJECTIVE
Extracellular vesicles from Mesenchymal Stromal Cells (MSC-EV) load-
ed with Paclitaxel can represent a new promising approach for the 
treatment of oncological diseases, as malignant pleural mesothelio-
ma, but a standardized Good Manufacturing Practice (GMP)-compli-
ant preparation and conservation procedure is lacking. This issue is 
crucial to use the product as drug. The aim of this project was to set 
up a standardized protocol for the preparation of MSC-EV loaded with 
PTX (EV-PTX) from adipose tissue lipoaspirates of healthy donors, in-
vestigating also the possibility of their conservation.

MATERIALS AND METHODS
MSC obtained from 11 donors were expanded under GMP conditions 
for a maximum of 3 passages. To prepare EV-PTX, PTX (10ug/ml) was 
added to the medium for 20 hours before supernatant collection. Su-
pernatant ultracentrifugation was used to isolate EV/EV-PTX. Products 
preserved at -80°C in both 0.9%NaCl and 0.9%NaCl supplemented 
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with 1% dimethylsulfoxide (DMSO) were analyzed to evaluate: identity 
(flow cytometry), concentration/size/morphology (Nanoparticle Track-
ing Analysis, NTA/Transmission Electron Microscopy, TEM) and protein 
content (microBCA).

RESULTS
EV preserved in 0.9%NaCl and 0.9%NaCl/1%DMSO were similar for 
concentration (1,12E+10±2,95E+09 vs 1,43E+10±7.78E+09 particles/ml), 
size distribution (171,46±32,93 vs 156,70±18,49 nm) and protein content 
(28,38±9,14 vs 33,38±7,65 ng/ml). All data are reported as mean±SD. 
Flow cytometry analysis showed high expression of EV markers CD9, 
CD81 and CD63 and MSC markers CD29, CD44, CD146 and CD105 in 
both conservation mode. However EV integrity/morphology seems to 
be better preserved using 0.9%NaCl/1%DMSO, as shown by TEM and 
NTA istograms. Indeed EV-PTX were conserved in 0.9%NaCl/1%DMSO. 
EV-PTX showed a size distribution of 206,31±9,96 nm (mean±SD), 
higher than that of unloaded EV, but a similar concentration 
(1.09E+10±5,13E+09 particle/ml) and protein content (23,43±6,80ng/ml). 
As EV, EV-PTX displayed high expression of both EV and MSC markers.
Analysis of the drug content, anti-tumor efficiency and the scalability 
of manufacture method involving a bioreactor are in progress.

CONCLUSIONS
These data show that our EV-PTX preparation protocol is successful 
and permit to maintain product integrity/identity. Conservation in 
0.9%NaCl/1%DMSO seems to be better than NaCl alone. These results 
indicate a possible future clinical use of EV-PTX as anti-tumor drug to 
improve treatment of mesothelioma patients. 
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HARNESSING MESENCHYMAL STEM CELLS-MEDIATED 
TUMOR MICROENVIRONMENT PERTURBATION FOR 
ENHANCED CHEMIOSENSITIVITY: PROPOSING A PRE-
CLINICAL STUDY AS A STEP TOWARDS CLINICAL IM-
PLEMENTATION OF A PROMISING HYPOTHESIS

Benedetta Ferrara1, Smeralda Rapisarda1, Paolo Camisa1, 
Antonio Citro1, Chiara Gnasso2, Annapaola Andolfo3,  
Denise Drago3, Andrea Annoni4, Lorenzo Piemonti1 

1 Diabetes Research Institute, IRCCS San Raffaele, Milano 
2 Experimental Imaging Centre, IRCCS San Raffaele, Milano
3 Proteomics and Metabolomics Facility, IRCCS San Raffaele, Milano
4 Immune Core, San Raffaele Telethon Institute for Gene Therapy, IRCCS San Raffaele, 
Milano

OBJECTIVE
Pancreatic ductal adenocarcinoma (PDAC) is notorious for its high re-
sistance to conventional therapies, primarily due to the limited pen-
etration of drugs caused by the dense fibrotic stroma. Overcoming 
this physical barrier is essential to achieve effective therapeutic out-
comes. Mesenchymal stem cells (MSCs) have emerged as a promising 
drug-delivery tool, leveraging their ability to incorporate drugs and 
selectively target tumors. The objective of this project was to investi-
gate the effects of MSC-based therapy using nab-paclitaxel (n-PTX) in 
preclinical models of metastatic PDAC. 

MATERIALS AND METHODS
Liver metastases were induced by injecting the K8484 cell line into 
the portal vein of C57BL/6N male mice. Firstly, tumor bearing mice 
underwent intravenous (i.v.) or intraportal injection of syngeneic bone 
marrow luciferase-transduced MSCs (LUC+MSCs) to study their biodis-
tribution by in vivo imaging system (IVIS). A further evaluation was per-
formed by investigating GFP+MSCs distribution in liver parenchyma 
using confocal microscopy. MSCs were then loaded with n-PTX (500 
nM) and administered to mice with established tumors by a second 
intraportal injection at day 20 after tumor induction. The metastatic 
burden was monitored using MRI imaging, and toxicity was assessed 
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through biochemical analysis.
 
RESULTS
Results obtained on MSCs biodistribution revealed a high and pro-
longed cell accumulation in the liver after intraportal injection, while 
i.v. injected MSCs accumulated in the lung, making intraportal injec-
tion preferable. MSCs demonstrated to distribute homogeneously in 
the liver parenchyma with higher accumulation towards blood ves-
sels. N-PTX-loaded MSCs reported a significantly higher reduction of 
the metastatic burden in comparison to control mice (treated with 
not-loaded MSCs or saline). Mice treated with free n-PTX displayed a 
similar reduction curve but this regimen impaired animal survival be-
cause of intrinsic toxicity. Biochemical analysis did not report signs of 
evident and prolonged toxicity after n-PTX-loaded MSCs infusion. 

CONCLUSIONS
The development of a strategy involving MSCs as carriers of n-PTX to 
treat metastatic PDAC is promising. This system allowed to lower the 
drug dose thus reducing n-PTX toxicity and specifically targeting the 
tumor site reporting an effective reduction of the metastatic burden. 
By defining efficacy and toxicity of this approach, this study provides 
valuable insights for potential translation into clinical trials.
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FROM RESEARCH TO ENTERPRISE: MATERIAS AS A 
MODEL

L. Nicolais, C. Meglio, A. Cammarano, A. Cummaro, 
M.E. Mercurio
Materi as s.r.l. - Naples

The road from a discovery stemming from basic research to a com-
mercial product or process is lengthy and is often fraught with signif-
icant challenges. In many cases, both innovators and investors fre-
quently refer to a “funding gap” or a “Death Valley” that exists between 
the conception of novel ideas and the successful commercialization of 
these innovations.
One significant challenge in this journey is the fact that researchers 
are not necessary innovators, and as such, they may lack the expertise 
needed to transform research findings into viable commercial prod-
ucts or processes.
To promote an entrepreneurial culture, facilitate the dissemination 
of scientific outcomes, and provide critical support to scientists as 
they traverse the path toward commercializing their research results, 
Horizon Europe has developed a European Innovation Council. This 
approach aims to position Europe as a leader in technology transfer 
and in the generation of groundbreaking innovations that create new 
markets.
Despite the persistent innovation and competitiveness seen in Italy’s 
research community, the full industrial potential of Italian scientific re-
search remains unrealized. This deficiency can be traced back to inad-
equate research investments, a fragile venture capital landscape, and 
a lack of proficiency in efficient technology transfer.
The Materias business model was developed to overcome this defi-
ciency. It aims to bridge the academic research and industrial firms in 
the field of advanced materials and to promote new business oppor-
tunities by exploiting research results.
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SCIENTIFICA IS THE VENTURE CAPITAL FOR SCIENCE

Lucilla Mazzeo

Scientifica Venture Capital is an investment holding company that se-
lects high-tech projects and startups.

It was founded in November 2021 and has already funded 8 start-ups, 
with an investment goal of 40 startups in the first 4 years.
It invests in advanced manufacturing, advanced materials, artificial in-
telligence and quantum technologies in the pre-seed, seed, and ear-
ly-stage phases.

Scientifica Venture Capital, with offices in Rome and London, provides 
its portfolio start-ups with a dual asset: financial support and access to 
laboratories and necessary equipment to develop prototypes.

Research and pre-industrial validation activities can be conducted ei-
ther within the
Scientifica Lab in L’Aquila - with over 1400 square meters of space for 
chemistry,
biochemistry, electronics and 3D printing - or in the laboratories of the 
Scientifica Lab
Approved network, which connects excellent research facilities dis-
tributed throughout Italy.

These laboratories generate high levels of knowledge that startups 
can incorporate as
technological innovations in their products or services, enhancing 
their competitiveness in
terms of business.

The simultaneous ability to support innovative companies in the tech 
transfer process
and market positioning makes Scientifica an exceptionally innovative 
Venture Capital firm,
capable of promoting Italian research excellence on the internation-
al level and emphasizing its importance as an essential driver of eco-
nomic competitiveness.
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The technology transfer model is based on 3 pillars:
1.Investments
2.Facilities
3.People

Investments
Scientifica Venture Capital funds innovative ideas and start-ups with 
investment tickets ranging from €50,000 to €500,000. The invest-
ment is made only after a positive outcome of the due diligence pro-
cess conducted on the project under examination.

The investment financial instruments used by Scientifica Venture 
Capital include:
• Capital Increase
• Convertible Note

Facilities
Scientifica Lab Approved
This is an extensive network of top-tier laboratories distributed 
throughout Italy, facilities that Scientifica Venture Capital has inter-
connected to create a “widespread” laboratory system.
Thanks to the Lab Approved network, start-ups that receive funding 
are ensured proximity to laboratories equipped with cutting-edge 
machinery.

People
The team at Scientifica Venture Capital consists of professionals with 
multi-sectoral expertise who work synergistically to transform the 
start-up into a successful company.

There are the 3 main areas:
• Investment (area)
• R&D (area)
• Marketing and Communication (area)
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WHAT YOU NEED TO KNOW FOR
AN EFFICIENT TECHNOLOGY TRANSFER

Manuela Monti

Advanced Therapies (ATMP) represent the new frontier for the treat-
ment of several rare genetic and onco-hematological pathologies, as 
well as options for the treatment of chronic-degenerative patholo-
gies that are currently orphaned by therapies. Over the last decade, 
Italy’s contribution to this sector has been significant: of the 17 ad-
vanced therapies authorized so far in the European Union, 4 are the 
result of Italian academic research. On the way to reaching clinical 
practice, some crucial aspects must be taken into consideration such 
as pre-clinical research, clinical research, GMP production, therapy 
feasibility and sustainability. The aim of basic research must there-
fore not only be aimed to the scientific publication, but also to the 
development of new therapies. To this scope, even academic studies 
should be designed from the very early stage according to regulatory 
authorities requirements, to avoid incurring delays and to reduce the 
risk of failure as much as possible. Furthermore, quality of data from 
clinical trials must be of high standards. It is therefore crucial to put 
in place effective strategies between academic institutions and other 
stakeholders, with the aim to speed up and optimize the regulatory 
framework and to identify the major critical issues linked to the devel-
opment of ATMP.
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ACTIVATED MESENCHYMAL STROMAL CELL THERAPY 
FOR MANAGEMENT OF DRUG RESISTANT INFECTIONS

Steven Dow
DVM, PhD.  Director, Immunotherapy Research Laboratory, Department of Clinical 
Sciences, College of Veterinary Medicine and Biomedical Sciences, Colorado State 
University

As an adjunct to antimicrobial therapy for management of drug re-
sistant infections, we have developed a cell therapy approach to help 
eliminate highly drug-resistant bacteria, while also stimulating wound 
healing. When mesenchymal stromal cells derived from bone mar-
row or adipose tissues undergo an activation process after stimulation 
with certain Toll-like receptor agonists, they begin to migrate more 
efficiently to wounds, to secrete large amounts of antimicrobial pep-
tides, and to release cytokines that activate the innate immune system, 
particularly monocytes and neutrophils.  When co-administered with 
antibiotic therapy, activated cell therapy can clear very resistant and 
long-standing infections. In this presentation we will discuss the stro-
mal cell activation process, the mechanism of action based on rodent 
infection models, and results of clinical studies in dogs with chronic 
wound infections and horses with septic arthritis. The clinical appli-
cations of the activated cell therapy technology will be discussed, in-
cluding situations where the approach is most and least likely to work, 
cell sourcing, antibiotic selection, and the potential for trans-species 
activated cell therapy.   
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CALIN VETERINARY REGENERATIVE NETWORK: SCIEN-
TIFIC AND CLINICAL INTERFACE FOR STANDARDIZA-
TION OF CELL THERAPY IN ANIMALS

Ana Ivanovska1, Frank Barry1

1Regenerative Medicine Institute (REMEDI), University of Galway, Ireland

The Celtic Advanced Life Science Innovation Network (CALIN) was es-
tablished to sustain university-industry research and assist enterprises 
in Ireland and Wales throughout the research and development pro-
cess. 
In line with this, there is a real need to foster translational collabora-
tions to tackle current challenges existing in the area of animal cell 
therapies. To address this necessity, the CALIN Veterinary Regenera-
tive Network was established as a multidisciplinary platform of human 
and veterinary stem cell scientists in collaboration with veterinary or-
thopaedic surgeons interested in adopting cell therapies for osteoar-
thritis in their clinical practices. 
Based on the One Health – One Medicine approach, current standards 
for human stem cell isolation and characterisation were applied for the 
generation of cell banks of equine umbilical cord-blood and canine 
adipose-derived mesenchymal stem cells (MSCs). Thorough review of 
the published literature identified lack of conclusive evidence based 
on the high variability in current clinical trials. Survey conducted with-
in the veterinary community highlighted cost, availability and efficacy 
as main factors limiting the wide-spread use of animal cell therapies. 
For educational purposes 8 webinars were organised for the global 
veterinary community addressing a variety of relevant disease topics 
delivered by collaborators from veterinary schools in Europe and USA.
In summary, interdisciplinary collaborations are fundamental for the 
further development of the cell therapies in human and veterinary 
medicine. Clinically oriented laboratory-based findings should be 
used as a starting point and further tested in gold-standard clinical 
trials to generate data on safety, efficacy and long-term effects need-
ed for a wider application in the clinical practice. 
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MESENCHYMAL STROMAL CELLS DERIVED FROM CA-
NINE ADIPOSE TISSUE: EVALUATION OF THE SHIPPING 
VEHICLES USED FOR CLINICAL ADMINISTRATION 

Valentina Andreoli (1), Priscilla Berni (1), Virna Conti (1),  
Roberto Ramoni (1), Giuseppina Basini (1)  
and Stefano Grolli (1)

(1) Department of Veterinary Sciences, University of Parma, 43100, Parma, Italy

OBJECTIVE
Mesenchymal Stromal Cells (MSCs) based therapies are rapidly gain-
ing interest in veterinary medicine. The use of cellular therapy repre-
sents a new challenge for practitioners and requires precise coordina-
tion between the facility in charge of the preparation/shipment of the 
cells and the clinic. The choice of a safe method and vehicle for MSCs 
delivery is a crucial aspect and is still controversial. Cryopreservation 
is supposed to be the best method. However, potentially toxic cryo-
protectants and xenobiotic products make the direct administration 
of cells impracticable. Alternatively, the cells may be resuspended in a 
ready-to-use vehicle and shipped to the clinic. The present study aims 
to evaluate the short- (two, four hours) and long-term (twenty-four 
hours) biological effects of some of the most common vehicles used 
for the clinical application of canine adipose tissue-derived MSCs (Ad-
MSCs).

MATERIALS AND METHODS
Ad-MSCs were stored at low (1x106/ml) and high (4x106/ml) densities for 
two, four, and twenty-four hours in different vehicles, such as the rele-
asate derived from autologous Platelet Poor Plasma (PPP) and Plate-
let Rich Plasma (PRP), the physiologic saline and the ringer lactate 
solution (RLS). Cells were compared regarding mortality, metabolic 
activity, and replicative capacity. Furthermore, after twenty-four hours 
of storage, the antioxidant activity and expression analysis of a panel 
of genes involved in MSCs’ biological features were investigated. 
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RESULTS
Regarding the short-term period, the mortality rate was not affect-
ed by the different environments of storage, always remaining below 
10%, while a lower metabolic activity was observed in cells stored in 
physiological saline. The long-term evaluation was performed choos-
ing RLS and PRP as tested solutions. No differences were found at 
low density, while a higher mortality rate and lower metabolic activity 
were observed for RLS at high density. Finally, the antioxidant activity 
test didn’t show any difference, while for the gene expression analysis, 
significant changes were observed only for STC-1 (higher in RLS) and 
COX-2 (lower in PRP).  

CONCLUSIONS
The results showed that all the different vehicles preserved cell viability 
and replication following the short-term storage, while the long-term 
storage is influenced by the cell concentration and type of vehicle. In 
detail, nutrient-rich vehicles (PPP and PRP) seem to be better suited 
to preserve cell vitality in these conditions.
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REGENERATIVE OPHTHALMOLOGY

Diego Ponzin and Stefano Ferrari
Fondazione Banca degli Occhi del Veneto, Venice, I

INTRODUCTION
Regenerative medicine is aimed at improving / restoring the function 
of organs and tissues damaged by diseases, traumas, aging, by slow-
ing down the progression, or reverting the course of the degeneration. 
It covers the fields of organ and tissue transplantation, cell therapy, 
and gene therapy and, with the exception of organ transplantation, 
represent a possible therapeutic option for eye diseases as well. We 
may refer to this particular field as regenerative ophthalmology.
Over the last decades, significant clinical and scientific advancements 
have led to new approaches to severe cornea, ocular surface and reti-
nal diseases.

REGENERATIVE OPHTHALMOLOGY
Diseases affecting the cornea and the ocular surface are a major cause 
of blindness worldwide, together with cataract, glaucoma and age-re-
lated macular degeneration. While penetrating keratoplasty (PK) re-
mains the most common procedure for cornea transplantation, im-
provements in microsurgical techniques and new devices have led to 
increasing numbers of selective (lamellar) keratoplasty procedures: 
the anterior lamellar keratoplasty, replacing the anterior stroma, and 
the posterior lamellar keratoplasty, also known as endothelial kerato-
plasty (EK), which involves the replacement of deep stromal and en-
dothelial layers. A major advantage of endothelial over penetrating 
keratoplasty is that it is a closed eye procedure, thus minimising the 
risks of complications.
This is having an impact on the eye banks, as the corneal tissue prepa-
ration in the laboratory reduces the manipulation of the donor tissue 
at the time of surgery. In addition, it might broaden the donor cornea 
pool by enabling tissues that cannot be used for PK to be used for an-
terior or endothelial transplantation. 
Patients with limbal stem cell deficiency (LSCD) are poor candidates 
for conventional keratoplasty. In pathologies or injuries leading to 
LSCD, the success of conventional corneal transplantation is hindered 
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by the deficiency of stem cells, which allows for conjunctival cell in-
growth, neovascularization and inflammation, resulting in corneal 
graft failure.
The amniotic membrane (AM) derives from the innermost layer of the 
placenta and is composed of a basement membrane and an avascular 
stromal matrix. AM transplantation reduces scars during ocular sur-
face reconstruction, sectorial LSCD and glaucoma surgery. Besides 
the lack of immunogenicity, AM facilitates epithelialization in persis-
tent corneal epithelial defects, suppresses the expression of inflam-
matory cytokines, sequesters inflammatory cells and contains various 
forms of protease inhibitors. Finally, the AM stromal matrix is known to 
suppress TGF signaling, proliferation and myo-fibroblastic differentia-
tion of corneal, limbal and conjunctival fibroblasts. Other newer appli-
cations of AM are its use:
as scaffold for propagation and transplantation of limbal stem cells 
onto the eyes with LSCD;
to expand conjunctival cells for the regeneration of the conjunctival 
epithelium;
as homogenate to be applied as an eye drop in severe dry eye;
as scaffold for spontaneous differentiation and propagation, in feed-
er-free conditions, of human embryonic stem cell line-derived Retinal 
Pigment Epithelium, and subsequent implantation in the subretinal 
space of eye with age-related macular degeneration.
The most important breakthrough in managing ocular surface failure 
is related to the identification of the location and function of limbal 
stem cells. In 1989, Kenyon and Tseng pioneered the clinical applica-
tion of the limbal stem cell theory by transplanting grafts of bulbar 
conjunctiva and limbus harvested from the normal fellow eye to man-
age cases with unilateral LSCD. In cases of bilateral LSCD, limbal allo-
grafts were performed using tissue from a living relative, or deceased, 
donors. Whether autograft or allograft, outgrowth of epithelial cells 
from transplanted sectors of limbal tissue onto the affected eye re-
sulted in repopulation of the corneal surface with corneal epithelial 
cells. In the last 20 years all these pioneering treatments have been 
further refined, and also the techniques for ex vivo expansion of au-
tologous limbal stem cells have been investigated. Some studies used 
the explant culture, in which harvested limbal tissue (autologous or 
allogeneic) is placed directly onto amniotic membrane (used as a sur-
rogate environmental stem cell niche) and the limbal epithelial cells 
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migrate out of the biopsy and proliferate to form an epithelial sheet. 
Alternatively, limbal stem cells are isolated from the biopsy using an 
enzymatic treatment and seeded onto an amniotic membrane or a 
feeder-layer of lethally-irradiated murine 3T3-J2 fibroblasts. To our 
knowledge, only limbal stem cells cultured onto 3T3-J2 feeder-layers 
and transferred to the diseased eye using fibrin as carrier were shown 
to maintain undifferentiated phenotypes and ability to restore the 
stem cell population. 
Patients with bilateral total LSCD require transplantation of donor-de-
rived limbal stem cells, with the prospect of life-long immunosuppres-
sive treatments and the risks associated. Therefore, alternative / ad-
ditional cell sources are necessary. The conjunctival epithelium may 
also be damaged by a variety of ocular disorders, such as chemical 
burns and Steven-Johnson syndrome. The use of bioengineered con-
junctival equivalents would therefore be an alternative for disorders 
involving the conjunctiva, and it would avoid harvesting conjunctival 
autografts and causing iatrogenic injury to the remaining ocular sur-
face. Better protocols to isolate, characterise and expand human con-
junctival goblet cells should be identified, thereby opening new per-
spectives for the treatment of disorders caused by conjunctival goblet 
cell deficiency.
Eye diseases causing dysfunction or a low density of human corne-
al endothelial cells (HCECs) require transplantation of full- or par-
tial-thickness corneas containing a healthy endothelium. A desirable 
alternative would be to cultivate HCECs in vitro thus regenerating a 
sheet that could be grafted onto patients affected by a diseased cor-
neal endothelium. The main obstacle is that HCECs do not normal-
ly replicate in vivo and are arrested in the G1-phase of the cell cycle. 
Despite this, several studies have evaluated protocols to isolate and 
expand HCECs in vitro starting from donor corneas. In the future, it 
might be possible to expand HCECs into autologous human endothe-
lium monolayers from biopsy samples. Potential future strategies 
might be based on the genetic modification of HCECs, for endothelial 
disorders such as Fuchs endothelial corneal dystrophy and endotheli-
al decompensation in bullous keratopathy and graft failure.
Age-related macular degeneration is the leading cause of blindness 
among the elderly in Western countries, and can be classified into 
non-exudative and exudative form. Both types result in photore-
ceptor degeneration, due to the abnormal alteration of the underlying 
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Bruch’s membrane and retinal pigment epithelium, whose function 
is irreversibly damaged.  In the last decade, cell therapy products de-
signed for retinal pigment epithelium replacement have been shown 
to rescue photoreceptors and prevent visual loss in preclinical models 
of macular degeneration. Previous subretinal transplantation with fe-
tal or adult RPE cells has demonstrated limited long-term success.

CONCLUSIONS
Many challenges are lying ahead in the field of regenerative ophthal-
mology that could further change ophthalmic care.
Stem cell-based therapies have been classified as medicinal products 
by the European Union (EU) and are therefore regulated in according 
to the manufacture of biological medicinal products for human use. 
Groups providing cellular therapies within the EU will have to comply 
with EU laws, which require that grafts are only produced by accredit-
ed tissue banks under the defined conditions of good manufacturing 
practice (GMP).
Many of the studies conducted so far, and describing innovative prod-
ucts or applications, are just preliminary. Results will therefore have 
to be confirmed and validated before any of them is used in a clinical 
setting.
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THE HIPGEN PHASE III STUDY - PLACENTAL DERIVED 
STROMAL CELLS FOR MUSCLE REGENERATION 

Tobias Winkler

MD, PhD, representing the HIPGEN consortium 

Center for Musculoskeletal Surgery, BIH Center for Regenerative Therapies, Julius Wolff 
Institute
Charité - Universitaetsmedizin Berlin

INTRODUCTION:
Despite modern hip arthroplasty techniques, which would allow total 
weight bearing, mobility is difficult to achieve in hip fracture patients. 
The second hit of the surgical procedure after the trauma and the 
additional muscle injury during joint exposition in the frail patients 
are among the reasons. To date, there is no therapy to address mus-
cle injuries and surgery related stress. We transferred a therapy with 
mesenchymal like stromal cells from preclinical experiments to the 
patient.

METHODS:
We established an animal model with a clinically relevant muscle trau-
ma and tested autologous MSC transplantation. Following this, we 
tested the efficacy of an allogeneic approach using human placen-
ta-derived mesenchymal like adherent stromal cells (PLX-PAD). We 
then translated this into clinics by using iatrogenic muscle damage 
after total hip arthroplasty (THA) as a model and conducted a random-
ized, double blind, controlled phase I/II study. 20 patients undergoing 
THA via lateral approach were included and were transplantated with 
300x106 (300M), 150x106 (150M) PLX-PAD cells or placebo into the glute-
us medius muscle (GM).

RESULTS:
Our preclinical experiments demonstrated increased force generation 
after autologous and allogeneic
MSC therapy versus placebo. Phase I/II study patients were followed 
for 2 years and no relevant AEs were
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observed. The change of GM strength after 6 months showed a sig-
nificant increase in the 150M group (p=0.0067) compared to placebo, 
which was accompanied by an increase in muscle volume
(p = 0.004). Change of strength and volume in the 300M group showed 
a similar pattern as in the 150M group but not statistically significant. 
Histology showed faster healing after PLX-PAD. Biomarker studies 
showed a reduction of postoperative immunological stress due to cell 
therapy. Based on these results we designed the HIPGEN phase III 
study. We there treated hip fracture arthroplasty patients (n=240) with 
an IM injection of 150M PLX cells. Our consortium received funding 
from the EU Horizon 2020 program (Grant No 779293) and has recent-
ly finalized enrolment patients in 20 sites in Germany, England, Den-
mark, Israel and the US. Partners are among others the universities of 
Charité, Cattolica del Sacro Cuore Rome, Oxford and Pluri Biotech and
the International Osteoporosis Foundation. Patients were followed for 
function, biomechanics, quality of life, and immunological biomarker 
studies. We also look into the mechanisms of action by a broad spec-
trum of in vitro experiments on the effect of PLX cells on muscle cells 
of healthy donors and HIPGEN patients.

DISCUSSION AND CONCLUSION:
Our data showed consistent positive results of MSC therapy for skele-
tal muscle regeneration in different
preclinical application modes and finally in patients, where we cur-
rently finalized the first phase III study using a cell therapy in hip frac-
ture patients. This treatment could be an innovative new therapy for 
patients with traumatic or iatrogenic muscle injuries. 
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REGENERATIVE MEDICINE IN ORTHOPAEDIC SURGERY: 
STATE OF THE ART, CLINICAL EXPERIENCE AND RE-
SEARCH FOR THE FUTURE

Nicholas Crippa Orlandi1, Nicola Mondanelli1,  
Stefano Giannotti1

1Department of Orthopaedics and Traumatology, University of Siena, Siena (SI)

OBJECTIVE 
Orthopaedic surgery can benefit the most from the use of Platelet 
Rich Plasma and Bone Marrow Concentrate. These are essential bi-
ological supplements for a superior-quality orthopaedic surgery. An 
overview drawn from the experience of the authors’ Orthopaedic Clin-
ic is illustrated to highlight the benefits of applying this technology.

MATERIALS AND METHODS
Drawing on the extensive experience gained within the authors’ Oper-
ating Unit, three areas of application and an experimental study have 
been selected to prove the benefits deriving from the use of autolo-
gous MSC from bone marrow and PRP. The application for bone re-
pair as in the case of cysts and tumour-like lesions, non-union follow-
ing trauma, bone loss and osteonecrosis, the application for cartilage 
repair as in the case of osteochondral lesions and the application for 
soft tissue repair as in the case of ligaments and tendons reconstruc-
tion. The experimental study aims to develop new tissue engineering 
strategies to be applied in orthopaedic surgery. In the first part of the 
work, the focus was on the optimization of the isolation and expansion 
protocol of the hMSCs, taken from the bone marrow and deposited in 
the Biobank present inside the laboratory which is part of the Network 
Telethon (TNGB), evaluating the replacement of the FBS (fetal bovine 
serum) with autologous PRP. Then the focus shifted to the charac-
terization of cells seeded on two types of scaffolds: bovine bone ma-
trix (SmartBone) and lyophilized acellular dermis. The final goal of the 
work is to develop strategies to increase the osteogenic properties of 
the support by adding growth factors that enhance cell differentiation 
on the scaffold.
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RESULTS
Our technique of applying stem cells and PRP to cases of complex 
orthopaedic surgery has shown excellent results both in clinical func-
tional objective and subjective evaluations and in radiographic eval-
uations. The experimental study, currently underway, is providing ex-
cellent results. The data suggest PRP as a valid alternative to FBS, it 
supports the expansion of mesenchymal stem cells without compro-
mising their capacity since cells loaded on SmartBone differentiate 
into osteoblasts and produce collagen.

CONCLUSIONS
In our opinion, these biological supplements are and will become 
more and more a valid tool to provide the surgeon with important 
help in cases of great complexity and therefore to obtain the tailored 
care that every patient needs and deserves.
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DESIGNING BIOMATERIALS FOR REGENERATIVE
MEDICINE  AND THERAPEUTICS
 
Molly Stevens 
Department of Materials and Department of Bioengineering, 
Imperial College, London - UK
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BIOLOGY-DRIVEN ORGAN ON CHIPS AND 3D TISSUE 
MODELS TO IMPROVE DISEASE UNDERSTANDING AND 
ACCELERATE PERSONALIZED THERAPIES DEVELOP-
MENT 

S. Scaglione1,2, E. Palama2, M. Aiello1,2

1. National Researcher Council (CNR)
2. React4life S.p.A.

Introduction
Human disease modeling for both fundamental research and drug 
testing purposes has traditionally relied on 2D cell cultures under stat-
ic conditions or in vivo xenografts and genetically engineered animal 
models. However, the challenges of predictability, reliability, and com-
plete immune compatibility have persisted. In response, novel 3D fully 
humanized in vitro cancer tissue models have emerged, leveraging 
cutting-edge technologies such as microphysiological systems (MPS) 
and 3D cell-laden hydrogels. Notably, a novel Multi-In Vitro Organ 
(MIVO) MPS platform has been recently employed to cultivate clinical-
ly relevant 3D cancer tissues under physiologically relevant conditions, 
facilitating investigations of immune-tumor cells interplay and the ef-
ficacy of anticancer treatments.

Methods
Biologically relevant alginate-based cancer tissues, up to 5 mm in size, 
were optimized in terms of stiffness and cell density to support the 
long term cells viability, clusters formation and cytoskeleton reorgan-
ization, migration and spreading. Within the MIVO chamber, ovarian, 
breast and neuroblastoma cell-laden hydrogels were cultured while 
either traditional drugs or immune cells (Natural Killer cells, NK) where 
placed in circulation, simulating blood capillary flow in the MPS. The 
dynamic cell culture conditions were employed to assess tumor cell 
viability, cytotoxic efficacy of the treatment and immune cells infil-
tration. A comparison of the cell’s behavior with in vivo data (either 
animal models or clinical data) was then carried out to successfully 
validate the model.  
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Results
A human 3D ovarian model was successfully developed and treated 
with cisplatin, with similar tumor regression observed in the MIVO 
platform and in mice, while in contrast static culture displayed un-
predictable chemoresistance due to unreliable drug diffusion with-
in the 3D matrix. Furthermore, a human 3D neuroblastoma cancer 
model with a relevant immunophenotype was optimized to facilitate 
a complex tumor/immune cell coculture, serving as a model for im-
mune-oncology screening. Importantly, under dynamic culture con-
ditions, tumor-specific NK cell extravasation was observed, with NK 
cells infiltrating the 3D tumor and inducing apoptosis in cancer cells.

Conclusion
This study demonstrates the successful generation of a relevant hu-
man disease model using MPS systems. It can serve as an efficient 
drug screening platform and offers insights into the immune/tumor 
cells crosstalk.
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HYBRID SPHEROIDS AS A MODEL
OF OSTEOSARCOMA

Martyna Malgorzata Rydzyk¹, Micaela Pannella²,  
Concettina Cappadone¹, Giovanna Farruggia¹,  
Emil Malucelli¹, Cristina Pellegrino¹, Francesca Rossi¹,  
Stefano Iotti¹, Toni Ibrahim² and Enrico Lucarelli²

1 Pharmaceutical Biochemistry Lab, Department of Pharmacy and Biotechnology, 
Alma Mater Studiorum University of Bologna, Via San Donato 19/2 40127 Bologna, Italy. 
2 Osteoncology, Bone and Soft Tissue Sarcomas and Innovative Therapies Unit, IRCCS 
Istituto Ortopedico Rizzoli, Bologna, Italy

OBJECTIVE:
Osteosarcoma (OS) is the most common primary malignant bone tu-
mour. The 5-year survival rate of patients treated with current therapy 
is 70% when the disease is localized and less than 20% when metastat-
ic. Therefore, new drugs, such as tyrosine inhibitors, must be tested 
to improve patient’s outcome. So far, most of the in-vitro pre-clinical 
studies have been conducted on a monolayer of OS cells. These mod-
els are limited because do not consider the tumour microenvironment 
(TME) in terms of cell composition and 3D structure.  
The aim of this work is to develop 3D OS models including different tu-
mor-associated cells (TAC) such as mesenchymal stromal cells, fibro-
blasts and endothelial cells co-cultured with cancer cells. Mimicking 
OS TME, we will obtain robust results representing the in vivo tumor 
behaviour.

MATERIALS AND METHODS
We built spheroids containing OS cells (MG63 and Saos-2) alone or 
co-cultured with TAC. Spheroids were made by self-assembly in 96-
well ultra-low attachment. Spheroids growth was monitored for 7 days 
by PrestoBlue assay. Spheroids were fixed and embedded in OCT for 
further histological characterisation. 

RESULTS
Results showed that MG63 monocultures developed a compact sphe-
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roid with a regular shape, while Saos-2 cells were unable to form a 
compact spheroid. When mesenchymal stromal cells, fibroblast and 
endothelial cells were added to cancer cells, the spheroids became 
more compact and viable, as stromal cells can furnish a physiologi-
cal scaffold to tumor tissue. Confirming the validity of the model, the 
structure of the spheroids remains compact and viable over time.

CONCLUSIONS
TAC contributes to OS expansion and exert an impact on invasiveness, 
thus supporting the idea that these cells promote a tumorigenic ef-
fect. The developed spheroids reproduce better the complexity of TME 
in OS tumors, can enable a more accurate model for high-throughput 
screening anticancer drugs. Further studies will be conducted using 
patient’s derived primary cells.
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PERINATAL STEM CELL SPHEROIDS IN TYPE 1 DIABE-
TES THERAPY: STRUCTURAL INSIGHTS AND IMMUNO-
MODULATORY CAPACITY  

Francesca Paris1, Valeria Pizzuti1, Pasquale Marrazzo1,  
Aurora Longhin1, Laura Bonsi1 and Francesco Alviano2

1 Department of Medical and Surgical Sciences, University of Bologna, Italy
2 Department of Biomedical and Neuromotor Science, University of Bologna, Italy

OBJECTIVE
Type 1 diabetes mellitus (T1DM) is a complex metabolic disorder char-
acterized by the immune-mediated depletion of insulin-producing 
cells. Currently, the only effective treatment involves the daily admin-
istration of exogenous insulin. To address the underlying immunolog-
ical trigger of T1DM remains a challenge, leading to a significant focus 
on advancing stem cell therapy. The growing interest in employing 
three-dimensional (3D) cell cultures to more accurately emulate in 
vivo conditions can be a strategy to enhance the immunomodulation 
and differentiation potential of cell-based treatments. The aim of this 
study is to establish a reliable 3D stem cell-based model that can be 
investigated to evaluate its immunomodulatory capacity, a potential 
cell therapy application in T1DM.

MATERIALS AND METHODS
To pursue this aim, we created a co-culture spheroid made of amni-
otic epithelial cells (AECs) and Wharton’s jelly mesenchymal stromal 
cells (WJ-MSCs), assembling cells in a 1:1 ratio. The resulting spheroid 
was analyzed for viability, extracellular matrix production, and hypox-
ic state. Furthermore, we evaluated the immunomodulatory ability of 
spheroids by co-culturing them with activated PBMCs or T cells. After 
72 hours of co-culture PBMCs or T-cells were recovered and analyzed 
with flow cytometry.

RESULTS
Our findings suggest that co-culture spheroids are stable during 
long-term culture while maintaining viability, producing a consistent 
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extracellular matrix, as observed by immunofluorescence staining. 
The cellular model modulated activated PBMCs and T-cells by reduc-
ing their proliferation and activation, without affecting the viability of 
immune cells. Additionally, co-culture spheroids promote a tolerogen-
ic response by enhancing regulatory T-cell proliferation compared to 
control PBMCs.

CONCLUSIONS
The obtained co-culture model holds the potential as an encourag-
ing cellular therapy solution for T1DM and regenerative medicine. The 
assessment of the whole immunomodulatory and differentiative ca-
pacities of such model requires further elucidation, necessitating an 
increase in the evaluation of the immune cell population involved in 
T1DM research. 
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STEM CELLS AND NEW GENE THERAPY STRATEGIES 

Alessandro Aiuti 

Pediatric Immunohematology IRCCS San Raffaele 
Scientific Institute,Vita-Salute San Raffaele University, Milan - Italy



69

ABSTRACT BOOK

IPSC AS MODEL SYSTEMS FOR NEURODEVELOPMEN-
TAL AND NEURODEGENERATIVE DISEASES.

Claudia Compagnucci

Molecular Genetics and Functional Genomics, Bambino Gesù Children’s Hospital, 
IRCCS, Rome, Italy. Electronic address: claudia.compagnucci@opbg.net.

Many neurodegenerative and neurodevelopmental diseases can be 
studied in vivo using different animal models (i.e., mouse, rat, drosoph-
ila, zebrafish), but the human physiology is unique and sometimes the 
animal model does not recapitulate the human phenotype, as is the 
case for Riboflavin transporter deficiency (RTD). To understand the bi-
ological mechanisms altered in RTD, we decided to use induced pluri-
potent stem cells (iPSCs) as an in vitro human disease model of this 
and other neurological disorders. iPSCs are pluripotent stem cell de-
rived from adult somatic cells (i.e., skin fibroblasts) which are geneti-
cally reprogrammed to an embryonic stem (ES) cell-like state through 
forced expression of genes important for maintaining the pluripoten-
cy. iPSCs can be successfully differentiated into somatic cells, i.e. neu-
rons and astrocytes. Thus, this in vitro model permits to recapitulate 
and reproduce the onset pathology in a patient-specific way and it 
can be highly informative in understanding the patho-mechanisms 
of human neurodevelopmental and neurodegenerative disorders and 
it can be used as a proof of concept system for efficacious treatments 
on human patients. 
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DIFFERENTIATION OF HUMAN INDUCED PLURIPOTENT 
STEM CELLS INTO HYALOCYTES THROUGH ASCORBIC 
ACID TREATMENT

Elena Laura Mazzoldia, Rosalba Monica Ferraroa,  
Gabriele Beninia, Piergiuseppe Sacristanib,  
Daniele Lussignolib, Francesco Semerarob,  
Silvia Clara Giliania

a) Angelo Nocivelli Institute for Molecular Medicine, Department of Molecular and 
Translational Medicine, University of Brescia, Viale Europa 11, 25123 Brescia, Italy
b) Department of Ophthalmology, University of Brescia, Spedali Civili, Piazzale Spedali 
Civili 1, 25123 Brescia, Italy

OBJECTIVE
Hyalocytes are a tiny population of macrophage-like cells which re-
side in the vitreous cortex of the eye. Even though hyalocytes have 
been known for 150 years, they have been poorly investigated. Recent-
ly, their involvement in both physiological processes and pathological 
conditions of the vitreoretinal interface has been suggested. However, 
essentially hyalocytes from slaughtered animals have been cultured, 
while studies on cultured human hyalocytes are few, since their isola-
tion requires an invasive surgery. To this reason, the aim of this study 
is to differentiate hyalocytes from human induced pluripotent stem 
cells (iPSCs) to have an unlimited source of cells in a non-invasive way.

MATERIALS AND METHODS
iPSCs, routinely cultured on Matrigel-coated multiwell plates, were 
firstly differentiated into hematopoietic stem cells (HSCs) through a 
commercial kit, and then into macrophages by macrophage colo-
ny-stimulating factor (M-CSF) treatment. Macrophages were then left 
untreated (NT) or treated with ascorbic acid alone or in combination 
with basic fibroblast growth factor (bFGF) and/or transforming growth 
factor beta 1 (TGFβ1). As positive control, macrophages have also been 
cultured in the presence of a pool of vitreous bodies from vitrectomies. 
Cells have been analyzed from a morphological point of view, and for 
gene and protein expression by qRT-PCR, western blot, immunofluo-
rescence, and flow cytometry at day 7, 14, and 21 of culture.
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RESULTS
Similar to vitreous-treated cells, macrophages treated with ascorbic 
acid alone or in combination with bFGF presented a more elongated 
shape as compared to NT or cells treated with TGFβ1. Moreover, the 
same treatments induced S100A4, S100A10, S100B, and CX3CR1 gene 
expression downregulation, while upregulated COL6A1 and HLA-DRA. 
At protein level, S100B, CD14, and CD49d resulted downregulated with 
all the treatments, especially at longer timepoints.

CONCLUSIONS
Hyalocytes can be differentiated by treating iPSC-derived macrophag-
es with ascorbic acid alone for 21 days.
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MULTIPLE SYSTEM ATROPHY IPSC-DERIVED DOPAMIN-
ERGIC NEURONS DISPLAY STRUCTURAL AND FUNC-
TIONAL DIFFERENCES FROM CONTROL 

Giulia Sofia Marcotto1, Laura Cavalleri1, Jonida Bitraj1,  
Giulia Pe1, Maria Teresa Tedesco2, Alessandro Maccione2, 
Chiara Rosa Battaglia2, Giovanna Piovani1,  
Maria Teresa Pellecchia3, Paolo Barone3,  
Verdon Taylor4, Emilio Merlo Pich5, Ginetta Collo1

1, University of Brescia, Department of Molecular and Translational Medicine, Brescia, 
Italy.
2, 3Brain AG, Wädenswil, Switzerland.
3, University of Salerno, Department of Medicine, Surgery and Dentistry “Scuola Medi-
ca Salernitana”, Salerno, Italy
4, University of Basel, Department of Biomedicine, Basel, Switzerland.
5, Gelf Health, Milano, Italy

OBJECTIVE
Multiple system atrophy with predominant parkinsonism (MSA-P) is a 
sporadic, adult-onset, fatal neurodegenerative disease with a severe 
clinical course differentially affecting several neuronal pathways in-
cluding the mesencephalic district of the nigrostriatal system.
In this work, we applied the induced pluripotent stem cells (iPSCs) 
technology to generate a model of MSA in order to characterize its 
morphological and functional features. 

MATERIALS AND METHODS
iPSC lines were generated by reprogramming peripheral blood mono-
nuclear cells from MSA-P and healthy donors who signed the Informed 
Consent. Selected clones were studied for their pluripotency, triline-
age differentiation potential, and karyotype. iPSCs were subsequently 
differentiated in floorplate (FP)-derived midbrain dopaminergic (DA) 
neurons using a well-established protocol based on the combined 
temporal administration of small molecules and growth factors. At 
day 30, tyrosine hydroxylase (TH)-positive neurons were visualized by 
immunofluorescence, confirming the presence of the DA phenotype. 
For morphological studies DA neurons were fixed at day 40 of differ-
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entiation and immunostained with an anti-TH antibody and evaluated 
by computer-assisted morphometry examining three morphological 
aspects: (i) the maximal length of dendrites, (ii) the number of primary 
dendrites and (iii) the soma area. Functional features were investigat-
ed using microelectrode array systems (MEAs) (3Brain AG) at days 35 
and 45 of differentiation. 
Results: A comparative morphological study of patient and controls 
DA neurons showed a significant reduction of dendritic length and 
soma area in patient DA neurons compared with four different con-
trols. MEAs recordings showed a higher percentage of spikes in a 
burst in the patient’s neuronal cultures than in the control indicating 
less firing stability and the predisposition to increase the number of 
spikes within a burst, which is typical of immature or dysfunctional cell 
membranes. 
Conclusions: These preliminary data reveal a different morphological 
and functional phenotype of neurons in MSA-P iPSC-derived mesen-
cephalic cultures. 
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IRISIN PLAYS A ROLE IN SHAPING THE DEVELOPMENT 
OF MESENCHYMAL STROMAL CELLS, ENCOURAGING 
A PREDISPOSITION TOWARD PROMOTING BEIGE FAT 
FORMATION. 

Alessia Ambrosino, Afshin Samiminemati,  
Girolamo Di Maio, Giovanni Di Bernardo

Department of Experimental Medicine, Biotechnology and Molecular Biology Section, 
University of Campania “Luigi Vanvitelli”, Naples, Italy

OBJECTIVE
In light of the growing global obesity crisis, the importance of phar-
maceutical interventions has become paramount. Recognizing the 
worldwide severity of obesity highlights the critical significance of 
physical activity in its effective prevention and management. It is well-
known that muscle exercises stimulate the production of several mol-
ecules called myokines, which play a crucial role in preserving meta-
bolic homeostasis. Among these myokines is Irisin, a 12 kDa protein 
secreted by skeletal muscles in both mice and humans. Mesenchymal 
Stromal Cells (MSCs) are found within white adipose tissue (WAT) and 
possess the capacity to differentiate into a range of cell types, includ-
ing adipocytes, osteocytes, and chondrocytes. In our study, we aim to 
assess Irisin’s influence on the stemness properties of MSCs. 

MATERIALS AND METHODS
We treated the MSCs with Irisin for 7 days. Subsequently, we evaluat-
ed the biological and stemness properties of the MSCs using several 
assays. 

RESULTS 
Irisin treatment did not modify the percentage of cycling cells, and 
their distribution in the G1, S, G2/M populations. Following Irisin treat-
ment, we detected an increase of P16/CDKN2A and BCL2, a decrease 
of P21/CDKN1A and no modification of RB2/P130 and P27/CDKN1B. 
This suggests no apoptosis or senescence onset, confirmed by Annex-
in V and beta-galactosidase assays. Any modifications in the pheno-
type of MSCs may also impact the stemness potential of their stem 

P - 1
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cell subpopulation. We noted a significant reduction in the expression 
of key transcription factors responsible for maintaining stem cell lin-
eage potency and self-renewal. These findings were substantiated by 
immunocytochemistry and colony forming unit (CFU) assays. Irisin 
treatment led to a decrease in the expression of genes associated with 
osteocyte and chondrocyte differentiation. Conversely, the differentia-
tion of adipocytes displayed a distinct pattern of gene expression. Spe-
cifically, there was an upregulation in the expression of C/EBPα and 
C/EBPβN genes, accompanied by a downregulation of PPARγ. Nota-
bly, the differentiation of white adipocytes exhibited a shift toward a 
“browning” phenotype, as evidenced by an increased number of cells 
expressing UCP1.

CONCLUSIONS
Our study suggests Irisin as a promising obesity therapy, but caution is 
needed due to stem cell and differentiation concerns. Further animal 
research will help assess Irisin’s safety and effectiveness for obesity 
treatment. 

P - 1
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(YIA) MESENCHYMAL STROMAL CELLS DERIVED FROM 
CANINE ADIPOSE TISSUE: EVALUATION OF THE SHIP-
PING VEHICLES USED FOR CLINICAL ADMINISTRATION 

Valentina Andreoli (1), Priscilla Berni (1), Virna Conti (1),  
Roberto Ramoni (1), Giuseppina Basini (1), Stefano Grolli (1)

(1) Department of Veterinary Sciences, University of Parma, 43100, Parma, Italy

OBJECTIVE
Mesenchymal Stromal Cells (MSCs) based therapies are rapidly gain-
ing interest in veterinary medicine. The use of cellular therapy repre-
sents a new challenge for practitioners and requires precise coordina-
tion between the facility in charge of the preparation/shipment of the 
cells and the clinic. The choice of a safe method and vehicle for MSCs 
delivery is a crucial aspect and is still controversial. Cryopreservation 
is supposed to be the best method. However, potentially toxic cryo-
protectants and xenobiotic products make the direct administration 
of cells impracticable. Alternatively, the cells may be resuspended in a 
ready-to-use vehicle and shipped to the clinic. The present study aims 
to evaluate the short- (two, four hours) and long-term (twenty-four 
hours) biological effects of some of the most common vehicles used 
for the clinical application of canine adipose tissue-derived MSCs (Ad-
MSCs).

MATERIALS AND METHODS

Ad-MSCs were stored at low (1x106/ml) and high (4x106/ml) densities for 
two, four, and twenty-four hours in different vehicles, such as the rele-
asate derived from autologous Platelet Poor Plasma (PPP) and Plate-
let Rich Plasma (PRP), the physiologic saline and the ringer lactate 
solution (RLS). Cells were compared regarding mortality, metabolic 
activity, and replicative capacity. Furthermore, after twenty-four hours 
of storage, the antioxidant activity and expression analysis of a panel 
of genes involved in MSCs’ biological features were investigated. 

RESULTS
Regarding the short-term period, the mortality rate was not affect-
ed by the different environments of storage, always remaining below 
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10%, while a lower metabolic activity was observed in cells stored in 
physiological saline. The long-term evaluation was performed choos-
ing RLS and PRP as tested solutions. No differences were found at 
low density, while a higher mortality rate and lower metabolic activity 
were observed for RLS at high density. Finally, the antioxidant activity 
test didn’t show any difference, while for the gene expression analysis, 
significant changes were observed only for STC-1 (higher in RLS) and 
COX-2 (lower in PRP).  

CONCLUSIONS
The results showed that all the different vehicles preserved cell viability 
and replication following the short-term storage, while the long-term 
storage is influenced by the cell concentration and type of vehicle. In 
detail, nutrient-rich vehicles (PPP and PRP) seem to be better suited 
to preserve cell vitality in these conditions.

P - 2
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(YIA) SECRETOME ISOLATED FROM MESENCHYMAL 
STROMAL CELLS LOADED WITH PACLITAXEL HAVE CY-
TOTOXIC EFFECT ON OSTEOSARCOMA CELL LINES.

Alessia Giovanna Santa Banche Niclot1, Elena Marini1,  
Ivana Ferrero2, Camilla Francesca Proto1,  
Francesco Barbero3, Ivana Fenoglio3, Alessandro Barge⁴, 
Valentina Coccè5, Francesca Paino5, Katia Mareschi1,2, 
Franca Fagioli 1,2

1 Department of Public Health and Paediatrics, The University of Turin, Piazza Polonia 
94, 10126 Torino, Italy;
2 Stem Cell Transplantation and Cellular Therapy Laboratory, Paediatric Onco-Haema-
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Turin, 10126 Torino, Italy;
3 Department of Chemistry, University of Turin, Via Pietro Giuria 7, 10125 Turin, Italy;
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OBJECTIVE
Osteosarcoma (OS) is a rare tumor that constitutes a very aggressive 
disease for children and adolescents and still represents an important 
challenge for the clinicians. Our aim was to develop a new therapeu-
tic approach based on secretome (SECR) isolated from Bone Marrow 
(BM) Mesenchymal Stromal Cells (MSCs) loaded with Paclitaxel (PTX) 
to produce Extra Vesicles (EVs) as drug carriers for OS treatment. We 
performed pre-clinical studies to test the cytotoxic effect of PTX-MSC-
SECR on 3 OS cell lines (SJSA, MG63 and HOS).   

MATERIALS AND METHODS
We produced 3 batches of SECR from 3 BM-MSC samples treated for 
24 h with 15 μg/ml of PTX or with standard medium. The SECR batches 
(pure and diluted 1:2 and 1:4) were tested for their cytotoxic effect after 
5 days of exposure on the 3 OS cell lines by MTT Assay. The same sam-
ples were analyzed for EVs size distribution, particles concentration 
and Zeta potential by Nanoparticle Tracking Analysis (NTA) and for the 
PTX presence by ultra-high performance liquid chromatography-tan-
dem mass spectrometry (UPLC-MS/MS).



80

ABSTRACT BOOK - POSTER COMMUNICATIONS

RESULTS
All OS cell lines showed a statistically significant viability decrease af-
ter treatment with each SECR-PTX batches in a dose-response man-
ner and the cell viability did not decrease after treatment with SECR 
isolated from MSCs without treatment with PTX. The NTA analyses 
showed the presence of nanoparticles with a mean size comparable 
to EVs. The HPLC analyses detected the presence of PTX in minimal 
doses in all PTX-SECR batches.

CONCLUSION
We demonstrated that the secretome isolated from the PTX-loaded 
MSCs had a strong cytotoxic effect on OS cell lines which allows us 
to propose it as an ideal candidate for drug delivery as an innovative 
treatment of pediatric osteosarcoma.

P - 3
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(YIA) 3D PRINTED SILK FIBROIN BIOINK FOR CON-
TROLLED RELEASE OF MESENCHYMAL STEM CELL EX-
TRACELLULAR VESICLES IN TENDON REGENERATION

Elia Bari1, Giulia Maria Di Gravina2, Franca Scocozza3,  
Sara Perteghella4,5, Benedetta Frongia3, Sara Tengattini4, 
Lorena Segale1, Lorella Giovannelli1, Maria Luisa Torre1,5, 
Michele Conti3

1 University of Piemonte Orientale, Department of Pharmaceutical Sciences 
2 University of Pavia, Department of Electrical, Computer and Biomedical Engineering
3 University of Pavia, Department of Civil Engineering and Architecture
4 University of Pavia, Department of Drug Sciences
5 PharmaExceed S.r.l.

OBJECTIVE 
This study aims to obtain a bioink made of sodium alginate (SA) and 
silk fibroin (SF) and enriched with lyosecretome – a freeze-dried for-
mulation of mesenchymal stem cell-secretome containing extracel-
lular vesicles (EVs) – for 3D bioprinting applications in tendon regen-
eration.

MATERIALS AND METHODS
The preparation process of SF was optimized by adjusting the de-
gumming time (needed for its extraction from the Bombyx mori 
cocoon) to achieve a printable protein solution. Blends of SA and SF 
degummed at different times (i.e., 1, 2, and 4 h) were characterized 
in terms of printability and shape fidelity. The tensile and compres-
sive mechanical tests were conducted to reveal how the SF compo-
nent could influence the mechanical performance of the material. 
Then, the SA-SF hydrogels were loaded with lyosecretome obtained 
from AD-MSCs to investigate the release of EVs over time. Finally, po-
rous parallelepiped-shaped scaffolds (10×10×3 mm) were prepared by 
co-printing poly-caprolactone with SA-SF hydrogel containing lyose-
cretome (2×106 cell equivalents), and their colonization by tenocytes 
was investigated over time (5, 14 and 21 days) by MTT. Scaffolds without 
SF and/or lyosecretome were used as a control.
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RESULTS
SF degummed for 1, 2, and 4 h was printable without any clotting of 
the needle. A good shape fidelity in the pores was observed, while the 
material’s viscous and potentially collapsible nature was highlighted. 
SF degummed for 1, 2, and 4 h was even still able to change its confor-
mation from Silk I (a mix of a random coil, a-helix domains, and b-turn 
structures) to Silk II (abundant b-sheet structures) when treated with 
20% w/v KCl, thus achieving good mechanical properties. Indeed, the 
mechanical characterization of SA-SF hydrogels revealed that their 
compressive moduli were three times higher than that of the hydro-
gel formed with only SA. Conversely, no influence on tensile response 
was detected. The addition of SF significantly modified the release of 
EVs with respect to the baseline of SA-only hydrogel, which was con-
sidered a control, depending on the degumming time: the release of 
EVs was slowed down when 2 and 4 h degummed SF were used. Fi-
nally, tenocyte proliferation increased over time and was significantly 
higher when SF and lyosecretome were combined. 

CONCLUSIONS
These results lay the foundation for developing SA-SF bioinks with 
modulable mechanical and EV-release properties and their applica-
tion in 3D scaffold printing for tendon regeneration.
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(YIA) HEPATIC BIOMIMETIC COMPONENT FOR 
3D-PRINTABLE HYBRID HYDROGELS: A NEW PRODUCT 
FOR LIVER REGENERATION

Elia Bari1§, Giulia Maria Di Gravina2,3§, Stefania Croce4,5, 
Franca Scocozza3, Lorenzo Cobianchi4,5,  
Ferdinando Auricchio3, Maria Antonietta Avanzini5, 
 Maria Luisa Torre1,6 and Michele Conti3
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OBJECTIVE 
This study aims to obtain lyodECM – a hepatic lyophilized decellular-
ized extracellular matrix – in the form of an “off-the-shelf” and free sol-
uble powder that will be integrated as a biomimetic component into 
bioinks for reliable hepatic 3D bio-printed models.

MATERIALS AND METHODS
The decellularized hepatic tissue was suspended in 0.1 M HCl with a 
final concentration equal to 2% w/v and digested with pepsin for 24 h 
using a magnetic stirrer set at 37 °C; two different amounts of pepsin 
were assessed (10% and 20% w/w) with respect to the tissue weight 
to be digested. The achieved solution was subsequently lyophilized, 
obtaining lyodECM, which was tested for cytocompatibility by MTT on 
human (h) and porcine (p) mesenchymal stem cells (MSCs) and im-
munogenicity on human peripheral blood mononuclear cells (hPB-
MC). The suitability of lyodECM to create a microenvironment in which 
enzymes, i.e., elastase, can function at their maximum activity, with a 
certain tolerance to inhibitory mechanisms, was also assessed. Finally, 
the lyodECM powder (3.75 mg/ml) was incorporated in a blend of al-
ginate (8% w/v) and gelatine (4% w/v); the window of printability and 
construct mechanical stability were assessed. 
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RESULTS
Both the concentrations of pepsin tested successfully digested the tis-
sue into a solution; however, the 20% w/w concentration was selected 
due to its faster digestion rate. After lyophilization, lyodECM was ob-
tained as a white, water-soluble powder. In the experiments with pM-
SCs, a dose-dependent decrease in cell metabolic activity after 3 and 7 
days of treatment with lyodECM was observed. Up to a concentration 
of 3.75 mg/ml, cell metabolic activity remained above 70% after 7 days. 
For hMSCs, we observed an increase in cell metabolic activity up to 
1.9 mg/ml after 3 days, followed by a decrease, with cytotoxic effects 
observed at 15 mg/ml; after 7 days, lyodECM was cytotoxic only at 15 
mg/mL. LyodECM demonstrated non-immunogenic properties, as it 
did not stimulate the proliferation of hPBMCs, and at concentrations 
above 2.5 mg/ml, it created a microenvironment where elastase can 
function at its maximum activity, with tolerance to inhibitory mecha-
nisms. Lastly, lyodECM was incorporated in the ALG/GEL hydrogel at 
the concentration of 3.75 mg/ml and successfully used for 3D printing.

CONCLUSIONS
These results lay the foundation for developing reliable hepatic 3D 
bio-printed models.

P - 5
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(YIA) ENHANCING DRUG DELIVERY BY A CARRI-
ER-IN-CARRIER PLATFORM: SILK FIBROIN NANOPARTI-
CLES EMBEDDED IN MESENCHYMAL STEM CELL EX-
TRACELLULAR VESICLES

Elia Bari1, Lorella Giovannelli1, Lorena Segale1, Dmitry Lim1, 
Maria Luisa Torre1,2 

1 University of Piemonte Orientale, Department of Pharmaceutical Sciences 
2 PharmaExceed S.r.l.

OBJECTIVE 
This study aims to obtain a “smart” and advanced hybrid drug delivery 
system featuring a “carrier-in-carrier” structure: silk-fibroin nanoparti-
cles (SFNs) in the core, capable of loading high quantities of hydro- or 
lipophilic drugs and releasing them in a controlled manner, encased 
within a lipid shell composed of mesenchymal stem cell extracellular 
vesicles (EVs), which offer effective uptake and targeting capabilities.

MATERIALS AND METHODS
SFNs were prepared by desolvating a silk fibroin solution in acetone 
(where curcumin, selected as a model drug, was previously solubi-
lized). EVs were isolated from culture supernatants by tangential flow 
filtration. To prepare the carrier-in-carrier, SFNs and EVs were co-in-
cubated in a 1:1 and 1:2 ratio and then sonicated using an ultrasonic 
probe with 20% amplitude for six cycles; each cycle is 3 min, covering 
six periods of 30 s on/off with a 2 min cooling period between each 
cycle. The effective formation of a carrier-in-carrier structure was as-
sessed by confocal microscopy. The stability of the carrier-in-carrier as 
a function of time was evaluated by measuring the size of dispersions 
stored at 4 °C up to 25 days. Finally, the stability of the drug (curcumin) 
when free or encapsulated in the carrier-in-carrier was evaluated for 
up to 8 days at 25 °C.

RESULTS
The effective formation of the carrier-in-carrier was verified by con-
focal microscopy analysis: for both tested SFN/EV ratios (1:1 and 1:2), 
there was overlapping fluorescence of fibroin (auto-fluorescence) and 



86

ABSTRACT BOOK - POSTER COMMUNICATIONS P - 6

EVs (marked with Nile Red). To better understand the arrangement of 
SFNs and EVs relative to each other, the variation in the Z-plane was 
analyzed: assuming that the carrier-in-carrier has a spherical shape, 
the red fluorescence (EVs) predominated at the base and the apex 
of the sphere, while in the center, green fluorescence (SFNs) was ob-
served, surrounded by red fluorescence (EVs). This indicates that EVs 
have enveloped SFNs, as desired. The carrier-in-carrier showed a mean 
diameter of about 150 nm and did not aggregate for up to 25 days 
when stored at 4 °C; conversely, SFNs alone and EVs alone showed 
an increase in their mean diameter due to aggregation (or fusion, for 
EVs). After 8 days at 25 °C, the residual absorbance % of the drug was 
20% for free curcumin and above 60% when the drug was encapsu-
lated in the carrier-in-carrier, confirming the ability of the developed 
system to protect drugs.

CONCLUSIONS
The technology proposed allows for an innovative and “smart” drug 
delivery system able to protect the drug encapsulated. Further tests 
are needed to verify the specific targeting and selective uptake by tar-
get cells provided by the EV component of the carrier-in-carrier.
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(YIA) A TRIDIMENSIONAL PRECLINICAL MODEL OF 
HUMAN AND CANINE OSTEOSARCOMA TO STUDY THE 
EVOLUTION OF CANCER STEM CELLS

Elia Bari1§, Ania Naila Guerrieri2§, Gabriele Scattini3§,  
Andrea Cacciamali4, Martina Angela Checco4,  
Aurora De Mattia4, Toni Ibrahim2, Maria Luisa Torre1,  
Luisa Pascucci2, Enrico Lucarelli2 and Silvia Dotti4

1 University of Piemonte Orientale, Department of Pharmaceutical Sciences
2 IRCCS Istituto Ortopedico Rizzoli, Osteoncology, Bone and Soft Tissue Sarcomas and 
Innovative Therapies
3 University of Perugia, Department of Veterinary Medicine
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Laboratorio
§ Equal contribution

OBJECTIVE 
Osteosarcoma (OS), an aggressive sarcoma, can lead to disease pro-
gression and lung metastasis; efforts are focused on mitigating recur-
rence and metastasis risk by targeting non-responsive OS cancer stem 
cells, driving the need for models that replicate the tumor microenvi-
ronment. This study aims to develop a 3D system under anchorage-in-
dependent conditions to foster the isolation of cancer stem cells and 
replicate human and canine OS microenvironment for studying OS 
development and evaluating anticancer agents in preclinical settings.

MATERIALS AND METHODS
The selected cell lines were 143B-GL (aggressive and metastatic) and 
MG63-GL (fibroblastic and non-metastatic) for the human model and 
D17 cells for the canine one. Cells were suspended in 0.5% w/v xanthan 
gum in 100 mM Calcium chloride and then gently dripped using a sy-
ringe (without a needle) into a 0.5% w/v alginate solution. Capsules 
were also prepared by dispersing a demineralized bone matrix (DBM, 
3% w/v) in the xanthan gum to provide a more bone tissue-like micro-
environment. After filtration, capsules were characterized in size and 
cultured in static conditions for up to 21 days. Cell viability, gene and 
protein expression were assessed after 1, 7, 14, and 21 days; histochem-
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ical (E&E, Alizarin red, Alcian blue staining), immunohistochemical 
(SATB2, Ki67), and confocal microscopy analyses were performed. 

RESULTS
Alginate capsules, with a mean diameter of 6.41 ± 0.254 mm (n=20), 
sustained growth for 14 and 21 days for human and canine OS cell 
lines, respectively. DBM boosted 143B-GL cell proliferation and in-
creased MG63-GL cell migration from capsules, supported by an in-
crease in MMP9 expression, similar to 143B-GL cells. Histochemistry 
revealed DBM remodeling, with a reduction in fragment size, colla-
gen deposition, calcium accumulation, and potential mineralization. 
On day 21, immunohistochemistry for SATB2, an osteogenic marker, 
showed strong positivity in cell aggregates formed by the more ag-
gressive 143B-GL cells and lower in the less aggressive MG63-GL cells.

CONCLUSIONS
Our 3D model effectively replicates human and canine OS environ-
ments in vitro. Given the precedent of similar techniques in isolat-
ing and enriching cancer stem cells under anchorage-independent 
growth conditions, our model holds promise, after further optimiza-
tion, for investigating aggressive OS cell populations, which play a piv-
otal role in disease recurrence and poor outcomes.
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(YIA) HUMAN DENTAL PULP STEM CELLS PROMOTE 
THE LIPOFIBROBLAST TRANSITION IN THE EARLY 
STAGE OF A FIBRO-INFLAMMATORY PROCESS
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OBJECTIVE
There is a close correlation between chronic inflammation and fibrosis 
in autoimmune diseases, particularly in systemic sclerosis and chron-
ic periaortitis. A better comprehension of the molecular mechanisms 
exerted by cell types implicated in fibro-inflammation is needed to 
develop novel therapeutic strategies, since the currently used drugs 
prove mostly effective in suppressing inflammation. Mesenchymal 
stromal/stem cells (MSCs) are being matter of deep investigation to 
unveil their role in the evolution of fibrogenetic process. Several find-
ings pointed out the controversial implication of MSCs in these events, 
with reports lining at a beneficial effect exerted by external MSCs and 
others highlighting a direct contribution of resident MSCs in fibrosis 
progression. Human dental pulp stem cells (hDPSCs) were demon-
strated to hold promise as potential therapeutic tools due to their im-
munomodulatory properties, which strongly support their contribu-
tion to tissue regeneration. Based on these considerations, the aim 
of the present study was to evaluate the role of hDPSCs in an in vitro 
model of fibro-inflammation mimicked by a co-culture system with 
fibroblasts exposed to TGF-β1.

MATERIALS AND METHODS
This study evaluated hDPSCs response to a fibro-inflammatory mi-
croenvironment, mimicked in vitro by a transwell co-culture system 
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with human dermal fibroblasts, at early and late culture passages, in 
presence of TGF-β1, a master promoter of fibrogenesis.

RESULT
The results obtained indicate that hDPSCs promote a myofibro-
blast-to-lipofibroblast transition, likely based on BMP2 dependent 
pathways, when exposed to acute fibro-inflammatory stimuli. In con-
trast hDPSCs reduce their anti-fibrotic effect and acquire a pro-fibrot-
ic phenotype, when a chronic fibro-inflammatory microenvironment 
is generated.

CONCLUSIONS
We argued that BMP2 upregulation in hDPSCs might have exerted ei-
ther an autocrine effect on stem cells themselves, avoiding their acti-
vation toward myofibroblasts, or paracrine effects on TGF-β1-pre-stim-
ulated hDFs, leading their transition toward the lipofibroblast 
phenotype. At the same time, when a pro-fibrotic compartment is 
already activated and further induced toward the deposition of ECM 
components, hDPSCs are no longer capable of exerting a modulatory 
effect. These data provide the basis for further investigations on the 
response of hDPSCs to varying fibro-inflammatory conditions.

P - 8
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MESENCHYMAL STROMAL CELL-DERIVED EXTRACEL-
LULAR VESICLES RESTORE LUNG FUNCTION AND PRO-
TECT BRAIN FROM OXIDATIVE INJURY IN A RAT MODEL 
OF BRONCHOPULMONARY DYSPLASIA.
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OBJECTIVES
In an animal model of hyperoxia-induced BPD, we assessed the ef-
fects of mesenchymal stromal cell-derived extracellular vesicles (MSC 
EVs) on the development of oxidative stress and fibrosis both in the 
lungs and in the brain, the two mostly affected organs of this disease. 

METHODS
Good Manufacturing Practice (GMP)-grade EVs were produced by hu-
man Wharton-Jelly and were characterized according to MISEV2018. 
Rat pups were divided in 3 groups: normoxia + PBS vehicle, hyperox-
ia with PBS, hyperoxia with MSC-EVs in PBS. Both PBS and MSC EVs 
were injected intratracheally (IT) on days 3, 7 and 10 and pups were 
sacrificed on day 14. The expression of the profibrotic genes, concen-
tration of glycosaminoglycans and the balance between the two types 
of alveolar cells (ATI and ATII) were analyzed in the lungs as well as pro-
tein surfactant and collagen expression. Mitochondrial lamellar bodies 
were analyzed by TEM. Oxidative damage was assessed by protein car-
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bonylation and by DNA oxidation in the lungs and in the brain. 

RESULTS
Pups under hyperoxia exhibited increased collagen deposition and ex-
pression of pro-fibrotic genes in the lungs. Both parameters were re-
duced by treatment with MSC EVs. The lung epithelial compartment 
showed improvement in glycosaminoglycan and surfactant protein 
expression as well as in lamellar bodies shape in MSC EVs-injected rat 
pups compared to untreated animals. Both protein carbonylation and 
DNA oxidation were reduced by MSC EV treatment. Furthermore, the 
levels of glial fibrillary acidic protein (GFAP) in the brain were significa-
tively reduced with the MSC EVs. The results of this work have been 
included in an Investigational Medicinal Product dossier that was ap-
proved by the European Medicines Agency as experimental treatment 
of BPD. The clinical trial will start in October 2023.

CONCLUSIONS
In a neonatal model of BPD, IT administration of MSC EVs counteracts 
the development of fibrosis, improve pulmonary epithelial function in 
the lungs and protects against oxidative stress both in the lungs and 
in the brain. 

P - 9
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(YIA) ESTABLISHMENT OF RELIABLE IN VITRO MODELS 
TO STUDY THE MECHANISM OF ACTION OF MESEN-
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VESICLES TOWARD THE INHIBITION OF FIBROSIS AND 
OXIDATIVE STRESS.
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OBJECTIVE
The regenerative and anti-inflammatory capabilities of mesenchymal 
stromal cells-derived extracellular vesicles (MSC-EVs) are well known. 
In our previous work we found that MSC-EVs can prevent the main 
outcomes of Bronchopulmonary Dysplasia (BPD) in rat models, such 
as fibrosis and oxidative stress. To reveal the mechanisms of action 
of MSC-EVs toward these two biological processes, we developed two 
reliable in vitro models.

MATERIALS AND METHODS
The fibrosis assay considered the use of primary macrophages isolat-
ed from rats’ bone marrow. Macrophages were analysed for aSMA and 
CD90 expression by flow cytometry after TGFβ1 treatment for a time 
course of 7days and was tested the antifibrotic capability of MSC-EVs 
versus a positive control that is represented by an inhibitor of tgfβ re-
ceptor I. Cells were analysed by qRT PCR, immunofluorescence, and 
flow cytometry for profibrotic markers. As regard the oxidative stress 
assay, human alveolar epithelial cells from healthy donor were used. 
The cells were damaged with hydrogen peroxide and rotenone. The 
efficacy of MSC-EVs in scavenging oxidative damage versus vitamin 
C in a time course of 10days was investigated. The DNA oxidation and 
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the cells proliferation by immunofluorescence were analyzed.

RESULTS
MSC-EVs suppressed the induction of aSMA in macrophages and the 
collagen deposition in a dose-response dependent manner, more 
than the inhibitor of tgfβ receptor I. In addition, MSC-EVs could protect 
the alveolar epithelial cells from the DNA oxidation in a dose response 
manner. MSC-EVs were a better scavenger than vitamin C. MSC-EVs 
exploited their action inhibiting the proliferation of the cells and then 
repairing the DNA damage. 

CONCLUSIONS
MSC-EVs are able to counteract the onset of fibrosis and the oxidative 
stress in two in vitro models that recapitulate the major consequences 
of BPD disease.

P - 10
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OBJECTIVE
Chronic renal disease (CKD) is a serious clinical hurdle characterized 
by progressive renal failure and related uremic cardiomyopathy. To 
prevent its progression to end-stage kidney disease, therapeutic strat-
egies are urgently needed.
Human liver stem cells (HLSCs) are a population of multipotent liv-
er-derived mesenchymal stromal cell-like with immunomodulatory 
capabilities. Previous studies demonstrated that HLSCs contribute to 
tissue regeneration in several animal models of liver and kidney inju-
ry. Moreover, HLSC-derived extracellular vesicles (HLSC-EVs) retain the 
therapeutic properties of the cell of origin, showing beneficial effects 
in the injured tissue.
In this study, we evaluated weather HLSC-EVs may revert functional 
and histopathological alterations in a murine model of 5/6th partial ne-
phrectomy with pole ligation (PNx), which represents one of the most 
suitable approaches to mimic human CKD development.

MATERIALS AND METHODS
EVs were isolated from HLSC supernatant by ultracentrifugation and 
characterized by flow cytometry and western blotting to detect the 
expression of mesenchymal and EV surface markers. Transmission 
electron microscopy was performed to analyze EV size and morphol-
ogy.
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PNx was performed in 10-weeks-old SCID mice by ligation of both 
poles of the left kidney, followed by removal of the right kidney one 
week after. HLSC-EVs were intravenously administered once a week 
starting at week 4 after the nephrectomy and mice were sacrificed 
at week 8. Renal and cardiac function were evaluated using specific 
biochemical assays and echocardiography, respectively. Histological 
analyses were carried out to quantify glomerular sclerosis and renal 
and cardiac interstitial fibrosis. Expression of genes involved in the de-
velopment of fibrosis and inflammation was assessed in renal tissue 
by real-time PCR analysis.

RESULTS
HLSC-EV treatment induced an amelioration of renal function and a 
significant reduction of interstitial fibrosis, glomerular sclerosis and 
capillary rarefaction. This improvement trend was also confirmed by 
the significant reduction in the expression of pro-fibrotic and pro-in-
flammatory genes in the renal tissue. Moreover, EV treatment ame-
liorated cardiac function and significantly reduced cardiac interstitial 
fibrosis, which is a key hallmark of diastolic dysfunction.

CONCLUSIONS
HLSC-EV administration interferes with the development of CKD and 
ameliorates cardiomyopathy in PNx mice.

P - 11
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OBJECTIVES
The conditioned medium (CM) from Mesenchymal Stem/stromal Cells 
(MSCs) possesses promising features that can be exploited for regen-
erative medicine purposes. Here we characterized the composition of 
the CM obtained from adipose MSCs (ASCs), either naïve or primed 
with inflammatory cytokines, and compared their chemotactic prop-
erties and anti-catabolic effects.

MATERIALS AND METHODS
CM were produced from confluent ASCs after 72 hours in starving 
conditions. The priming step was performed by adding 10ng/ml IL-1β 
and/or TNFα to the cultures for 5 minutes and accurately rinsing cells 
before starvation. We concentrated the CM using 3kDa cut-off Am-
icon filtering units and analyzed the resulting products for protein 
content, particle concentration, and the levels of various immunoreg-
ulatory, anti-inflammatory, and pro-resolving factors using different 
techniques such as Nanoparticle Tracking Analysis (NTA), immunoas-
says, and mass spectrometry. We evaluated the effects of control and 
primed CM (CM and pCM) in vitro on THP-1 cells to assess cell attrac-
tion and on inflamed articular chondrocytes to evaluate the inhibition 
of matrix metalloproteinase (MMP) activity. We analyzed the data us-
ing one-way or two-way ANOVA and set significance at p < 0.05.

RESULTS
The characterization of CM and pCM highlighted an enrichment in 
the latter of total protein content and number of particles, together 
with higher levels of immunoregulatory, anti-inflammatory, and pro-

P - 12 
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tective mediators (e.g. TGF-β1, PGE2, and CCL-2). Surprisingly, CM and 
pCM were equally effective in attracting THP-1 cells, although cyto-
kine priming induces the accumulation of chemoattractants in pCM. 
At last, both products efficiently hampered the pathological activity 
of MMPs in TNFα-inflamed chondrocytes, even though the levels of 
TIMP-1 and -2 were reduced in pCM. 

CONCLUSIONS
The comprehensive characterization of naïve and primed CM con-
firms the hypothesized empowering effect of the priming strategy, 
demonstrating that it could be a mighty tool to obtain a richer and 
pathology-tailored product. Both CM showed comparable abilities to 
attract cells and prevent catabolism, but their uncharted mechanisms 
and any real differences should be studied in more complex in vitro 
and in vivo models, which include other components of the immune 
system and consider inter-tissue crosstalk and repairing mechanisms

P - 12
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MESENCHYMAL STROMAL CELLS CULTURED IN CHEM-
ICALLY DEFINED MEDIUM EXERT ANTI-FIBROTIC EF-
FECT IN IN VITRO MODELS OF LIVER FIBROSIS

Giulia Chiabotto1, Elena Ceccotti1, Marco Guenza1,  
Giovanni Camussi1,2, Stefania Bruno1,2

1 Department of Medical Sciences, University of Torino, Torino, Italy
2 Molecular Biotechnology Center, University of Torino, Torino, Italy

OBJECTIVE
Hepatic fibrosis develops from chronic liver injury and is 
characterized by hepatocyte damage and activation of 
hepatic stellate cells (HSCs), which are primarily respon-
sible for enhanced extracellular matrix deposition. Hence, 
hepatocyte regeneration and reversal of the activated phe-
notype of HSCs represent possible strategies to counter-
act the development of liver fibrosis. Extracellular vesicles 
(EVs) are nanosized membrane structures that can trans-
port proteins, lipids and nucleic acids to target cells. Previ-
ous studies indicate that EVs derived from mesenchymal 
stromal cells (MSCs) have pro-regenerative properties and 
inhibit the activation of HSCs. However, potential contami-
nation by culture medium components should be avoided 
for translational applications of EVs. Here, we investigated 
the effect of EVs derived from MSCs grown in chemical-
ly-defined media on activated HSCs and liver spheroids.

MATERIALS AND METHODS
Human MSCs isolated from bone marrow and umbilical cord were 
provided by RoosterBio® and expanded in RoosterNourish™-MSC-XF 
medium. To obtain EVs, supernatant from MSCs cultured in chemi-
cally-defined RoosterCollect™-EV medium was deprived of cell debris 
and apoptotic bodies by centrifugation and filtration, and then cen-
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trifuged at 100,000 g for 2 hours at 4°C. EV concentration, size and 
integrity were evaluated using NanoSight NS300 system and trans-
mission electron microscopy. EV phenotype analysis was performed 
using flow cytometry. Different doses and regimens of EVs were used 
to stimulate human hepatic stellate cells (LX-2) activated by trans-
forming growth factor-beta 1 (TGF-β1) and liver spheroids generated 
using Sphericalplate 5D™, in which LX-2 were co-cultured with hu-
man hepatoma cells (HepG2) in the presence of TGF-β1. The expression 
of the fibrosis-related alpha-smooth muscle actin (α-SMA), collagen I 
and TGF-β1 genes was monitored on RNA isolated from LX-2 and liver 
spheroids, by real time PCR analysis.

RESULTS
Increased expression of pro-fibrotic genes was detected in LX-2 and in 
liver spheroids following TGF-β1 stimulation. Treatment with MSC-EVs 
reduced the expression of collagen I and α-SMA in activated LX-2 and 
the expression of collagen I and TGF-β1 in liver spheroids.

CONCLUSIONS
We demonstrated that EVs derived from MSCs maintained in a chemi-
cally-defined medium can attenuate the activated phenotype of HSCs 
and liver spheroids, using two in vitro models of liver fibrosis devel-
oped in our laboratory.

P - 13
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OBJECTIVE
Parvovirus B19 (B19V) is a human pathogenic virus able to cause ane-
mia in immunodeficient people by targeting bone marrow Erythroid 
Progenitor Cells (EPCs). Moreover, the characteristics of B19V include 
the ability to cross the placenta, infecting the fetus, and persist in other 
several tissues. The bone marrow hematopoietic niche, including the 
compartment of mesenchymal stromal cells (MSCs), is an important 
component in defining the tropism of this virus. Our previous findings 
showed that MSCs constitute a non-productive environment without 
significant viral replication; however, MSCs can operate as a reservoir 
of B19V DNA. Then, we aim to investigate the dynamics of B19V infec-
tion in co-cultures of MSCs with EPCs, which are generated in vitro 
starting from PBMCs. 

MATERIALS AND METHODS
First, we optimized the co-culture conditions, in order to create the 
best supportive environment for both types of cells. Secondly, we 
characterized the progress of the infection in the MSCs-EPCs co-cul-
ture, comparing it with the infection of the EPCs alone. We compared 
by using different techniques, such as PCR, indirect immunofluores-
cence (IIF) and fluorescence in situ hybridization (FISH). 

RESULTS
In the MSCs-EPCs co-culture system, we identified two sub-fractions 
of EPCs, one that grew strictly in contact with the adherent MSCs, and 
the other that grew in suspension over the previous ones. Viral total 
DNA, RNA and protein expression analysis suggest a diverse infection 
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development in the different conditions, probably due to the grade of 
interaction between the EPCs and the MSCs. 

CONCLUSIONS
The creation of a tissue model reconstructing the human niche of 
Parvovirus B19 and the characterization of the MSC role in this context 
will help in understanding the pathogenesis in vivo. In addition, our 
study may have fundamental implications for safety in transplanta-
tion biology and cellular therapy involving MSCs. 

P - 14
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OBJECTIVE
One of the limiting factors in the use of stem cells in regenerative med-
icine is their high mortality rate during the first days post-transplanta-
tion. Indeed, the microenvironment within damaged tissues is hostile 
for stem cell survival and hydrogen peroxide (H2O2) may play a relevant 
role in inducing death of the injected cells. H2O2 is well known as a cell 
damaging agent that is produced during normal cell metabolism of 
aerobic organisms. The aim of our study was to determine the  mech-
anism of mesoangioblast (C57) cell death after an H2O2 treatment.

MATERIAL AND METHODS
Several assays were used to test the effects of H2O2 on mouse meso-
angioblast stem cells (C57) to study the activation of apoptotic and 
autophagic pathways.
In particular, FACS analysis with annexin V/cytox green were used to 
determine the percentage of early apoptotic-, late apoptotic/necrot-
ic-, and necrotic-cells. Caspase 8, 9, 3/7 activity were determined to 
highlight the apoptotic pathway involved. Terminal deoxynucleotidyl 
transferase dUTP nick end labeling (TUNEL) assay was carried out to 
investigate DNA fragmentation. Mitochondrial membrane potential 
was measured by FACS with the JC-1 dye.
Autophagy was detected by the C57 transfection with an LC3-GFP 
plasmid, acridine orange staining and western blot analysis using an-
ti-beclin-1, LC3, p62/SQSTM1, Atg7 and Atg5 antibodies. 

RESULTS
We have demonstrated that H2O2 induced apoptosis in C57 cells in a 
time-dependent way, involving both intrinsic and extrinsic pathways. 
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Furthermore, H2O2 induced DNA fragmentation and alteration of mi-
tochondrial membrane potential.
H2O2 also promoted both early and late autophagy

CONCLUSIONS
This preliminary data seems to demonstrate that C57 treatment with 
H2O2 induced both autophagy and apoptosis. Further analysis will be 
necessary to investigate the possible interaction between the two 
pathways. A better understanding of why stem cells die after trans-
plantation will help their use in regenerative medicine.

P - 15
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OBJECTIVE
Ovarian cancer accounts for more deaths than any other cancer of the 
female reproductive system. Nowadays surgical resection followed by 
chemotherapy is the standard of care. However, a number of patients 
are faced with recurrence due to tumor dissemination and acquired 
chemoresistance. Therefore, novel alternative approaches are urgent-
ly needed. 
Human amniotic membrane (hAM) and mesenchymal stromal cells 
isolated thereof (hAMSC), have been proposed for several clinical ap-
plications, including cancer therapy. Nowadays, it is becoming more 
evident that the actions exerted by hAMSC are mediated by bioactive 
factors released during culture (conditioned medium, CM).
This work aims to evaluate the potential anti-tumor effects of CM from 
hAMSC (hAMSC-CM) and hAM (hAM-CM) on ovarian cancer cells in vit-
ro.  

MATERIALS AND METHODS
hAMSC-CM and hAM-CM were collected after 5 days in culture and 
their effect on ovarian cancer cell (HEY, SKOV-3, OV-90) viability was 
tested with CyQUANT and clonogenic assays. Apoptosis was deter-
mined using PI/Annexin V staining and flow cytometry analysis. The 
migration rate of cancer cells was assessed by wound healing and 
transwell assays. Moreover, CM-treated cells were also tested for their 



106

ABSTRACT BOOK - POSTER COMMUNICATIONS

ability to adhere on extracellular matrix proteins. 

RESULTS
Both hAMSC-CM and hAM-CM inhibited cancer cell proliferation and 
increased apoptosis in a concentration-dependent manner, and with 
varying potencies depending on the specific cell line. Furthermore, 
both hAMSC-CM and hAM-CM inhibited HEY and OV-90 colony for-
mation, migration, and adhesion to fibronectin and collagen. Inter-
estingly, hAMSC-CM has an opposite effect on SKOV-3 with respect 
to hAM-CM, whereby it increases SKOV-3 colony formation, migration, 
and adhesion on fibronectin and collagen.

CONCLUSIONS
The data collected so far suggest that hAMSC-CM and hAM-CM have 
different effects on ovarian cancer cells, depending on the specific cell 
line. The results suggest that CM may affect the migratory capacity, 
potentially through alterations of integrin expression and/or activity. 
Further experiments are needed to clarify their mechanism of action 
on ovarian cancer cells and to clarify their use as a potential adjuvant 
therapeutic strategy able to target tumor cells.

P - 16
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OBJECTIVE
Glioblastoma multiforme (GBM) is nowadays the most aggressive tu-
mor affecting brain in adults with a very poor prognosis due to limited 
therapies and systemic cytotoxicity. Among the different new drugs, 
recently has been reported the in vitro anti-glioma activity of a new 
cationic platinum(II) complex bearing 8-aminoquinoline as chelating 
ligand (Pt-8AQ The purpose of this research was to confirm the ac-
tivity of Pt-8AQ on U87-GM spheroid and to investigate the ability of 
Mesenchymal Stromal Cells (MSCs) to incorporate and release Pt-8AQ 
in active form. 

Materials AND methods
Dosages of 20 µM were employed for the inhibition of the spheroid 
formation and 5 µM of the drug, added to pre-formed spheroids, pro-
duced a significant dramatic degradation after 96 h of treatment. The 
MSCs were primed with Pt-8AQ in optimized conditions and the se-
cretome was analyzed for the activity of Pt-8AQ and the presence of 
Evs. 

RESULTS
We confirm our previous results in traditional 2D cell culture by 
demonstrating the anticancer activity of Pt-8AQ against U87-GM cells 
grown as 3D multicellular spheroids. The principal results showed that 
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Pt-8AQ incorporated by MSCs was released in the secretome and ex-
erted a significant anticancer higher in comparison to free drug’s one. 
The release of Pt-8AQ did not occur in Evs, as found with other drugs, 
but could be delivered bound to some particular carrier able to en-
hance its bioavailability and efficacy. Some hypotheses are discussed 
to explain this surprisingly finding that however will need more inves-
tigations. 

CONCLUSIONS The major conclusions are that cell mediated drug 
delivery systems could provide a potential approach to facilitate the 
GMB therapy by intra-tumoral administration of cells loaded with Pt-
8AQ being MSCs able to integrate into the tumor mass and exert high 
therapeutic efficacy in situ. The increased efficacy of Pt-8AQ delivered 
by MSCs even suggests to deeper investigate a possible direct use of 
MSCs secretome both in situ and/or by systemic administration being 
secretome able to pass the blood-brain tumor.

P - 17
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OBJECTIVE
Autologous chondrocyte implantation (ACI) represents a clinically ef-
fective procedure for the treatment of focal chondral lesions and early 
osteoarthritis. Aim of the present study is to develop an optimized pro-
tocol to enrich cell culture in cartilage progenitors with mesenchymal 
stem cells like features, exploitable for the improvement of ACI.

MATERIALS AND METHODS
Cartilage cells were obtained from 5 donors (3 males and 2 females, 
41-55 y/o) who underwent hip replacement and expanded at low den-
sity in culture medium with human platelet lysate (hPL). Tests for the 
release of cell-based products for clinical use were performed to ex-
clude replicative senescence and karyotype instability. The expression 
of surface CD146, CD166, MHC-I and –II were evaluated, as well as the 
trophic potential of the cells, by the assessment of matrix deposition 
after 14 days of pellet culture.

RESULTS
Low-density cultured cells formed colonies and showed a 1.6- and 3.9-
fold higher number of doublings/day compared to the standard-den-
sity cultured cells in hPL or those cultured in previous experiments in 
FBS, respectively. These cells showed an increase in CD146 and CD166 
expression (5.66- and 1.52-fold than in standard-density cultured cells, 
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respectively) and low immunogenicity, being almost completely nega-
tive for MHC-II. Moreover, they did not undergo replicative senescence 
and showed karyotype stability. After chondrogenic induction in pellet 
culture, they displayed the typical chondrogenic round morphology 
and superior matrix deposition, particularly glycosaminoglycans and 
type I and II collagens, in comparison with the more elongated stand-
ard-cultured cells, which produced less matrix.

CONCLUSIONS
Low-density cultured cells might represent an advantageous tool to 
improve ACI or to develop allogenic procedure for the treatment of 
chondral lesions. In this culture setting it is possible to obtain a high 
cell number of cells with superior trophic potential and without signs 
of senescence and karyotype instability, avoiding long-term expan-
sion. The evaluation of the immunomodulatory potential of these cells 
is still in progress.

P - 18
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OBJECTIVE
Osteoarthritis is the most common joint disorder that affects mil-
lions of people and it is characterized by progressive destruction of 
the joint’s articular cartilage and resultant inflammation. This subse-
quently leads to stiffness, swelling, pain and loss of mobility. There is 
no current cure for OA, the treatments are focused on pain reduction 
until a surgical procedure is needed. Recently, it was demonstrated 
that Connexin 43 (Cx43), the major component of hemichannel and 
Gap Junction, is involved in the maintenance of chondrocytes phe-
notype by interacting with a wide repertoire of intracellular proteins 
mainly through its C-terminal domain. The aim of our study is to inves-
tigate:1. Cx43-modulation by TNFα and IL-1β in articular chondrocytes 
in comparison with synovial fluid treatment 2. its possible role in the 
early steps of osteoarthritis development.

MATERIALS AND METHODS
Primary articular chondrocytes (CHs) were isolated from femoral head 
of patients who underwent total hip replacement. Cells were em-
ployed at the first passage, when they reached the confluence were 
stimulated with TNFα (10ng/ml) and/or IL-1β (1ng/ml) for 1 and 3 days. 
Cells were also treated with synovial fluid from osteoarthritic patients 
for 3 days. At the time points, Cx43, MMP-3, MMP-13 and COX2 expres-
sion was evaluated by rtPCR and western blotting. The functionality of 
the channels was displayed with scrape loading assay and the subcel-
lular localization of Cx43 with immunofluorescence.

RESULTS



112

ABSTRACT BOOK - POSTER COMMUNICATIONS

After 1 day, the cytokines activate the catabolism and the inflammation 
in chondrocytes increasing genic expression of the MMPs and COX2 in 
a synergistic manner. The protein expression of Cx43 is strongly down-
modulated both by TNFα and synovial fluid in CHs after 3 days but not 
with IL-1β. The inhibition of the channel can be observed only when 
Cx43 expression is strongly affected by the treatments. Immunoflu-
orescence shows that other than being present at membrane level 
Cx43 can be found also in the nucleus.

CONCLUSIONS
The stimulation of articular chondrocytes with two cytokines strongly 
involved in the onset of osteoarthritis has conflicting effects on the 
modulation of Cx43 expression. The exposition for 3 days with synovial 
fluids, that physiologically lubricates cartilage, has a similar effect to 
TNFα. Further studies investigating the dynamics of Cx43 modulation 
under different conditions are needed to better understand its role in 
the physiopathology of cartilage.

P - 19
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OBJECTIVE
Human dental pulp stem cells (hDPSCs) exposed to an in vitro in-
flammatory microenvironment exert immunomodulatory properties 
through the expression of FasL and the immune checkpoint PD-L1. 
Moreover, in the same inflammatory conditions, hDPSCs are also able 
to up-regulate IL6 which was demonstrated to strongly correlate with 
PD-L1. Since these two molecules are involved in autoimmune disor-
ders, such as rheumatoid arthritis (RA), the aim of the present study 
was to investigate the correlation between PD-L1 and IL6 in physiolog-
ical and pathological conditions by using mesenchymal stromal/stem 
cells (MSCs) and progenitor cells, such as hDPSCs and human synovial 
fibroblasts (hSFs), respectively. 

MATERIALS AND METHODS 
Human DPSCs and hSFs from healthy subjects were exposed to a fine-
tuned in vitro inflammatory microenvironment by using activated 
anti-CD3/CD28 PBMCs. The PD-L1/IL6 axis was investigated through 
RT-PCR, WB and IF by stimulating or inhibiting IL6 pathway. The PD-

P - 20 
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L1 expression was also studied in vivo in the antigen-induced arthritis 
(AIA) mouse model.

RESULTS
Our data pointed out that hDPSCs up-regulate both PD-L1 and IL6 after 
exposure to the inflammatory microenvironment. Particularly, it was 
unveiled that IL6 affect PD-L1 expression through post-transcriptional 
mechanisms suggesting how stem cells take advantage of IL6/PD-L1 
correlation to modulate the inflammatory milieu besides maintaining 
their stemness phenotype. The IL6-mediated PD-L1 expression was 
also detected in hSFs underlying how these cells are able to modulate 
the inflammatory microenvironment through the activation of PD1/
PD-L1 pathway. However, preliminary in vivo analyses demonstrated 
that PD-L1 expression was undetectable in inflamed synovium, sug-
gesting that SFs lose this capability after the onset of inflammatory 
arthritis, even though the inflammatory infiltrate still expressed PD1. 
Further studies involving hSFs from RA patients are ongoing to vali-
date these preliminary results.

CONCLUSIONS
In the present study, it has been investigated the involvement of IL6 
in the immunomodulatory properties of MSCs and progenitor cells. 
Particularly, it was demonstrated that IL6 is able to induce PD-L1 ex-
pression in hDPSCs and hSFs exposed to inflammatory conditions, 
supporting the pleiotropic role of IL6. 

P - 20



115

ABSTRACT BOOK - POSTER COMMUNICATIONS P - 21 

(YIA) HARNESSING MESENCHYMAL STEM CELLS-MEDI-
ATED TUMOR MICROENVIRONMENT PERTURBATION 
FOR ENHANCED CHEMIOSENSITIVITY: PROPOSING A 
PRECLINICAL STUDY AS A STEP TOWARDS CLINICAL 
IMPLEMENTATION OF A PROMISING HYPOTHESIS

Benedetta Ferrara1, Smeralda Rapisarda1, Paolo Camisa1, 
Antonio Citro1, Chiara Gnasso2, Annapaola Andolfo3,  
Denise Drago3, Andrea Annoni4, Lorenzo Piemonti1 

1 Diabetes Research Institute, IRCCS San Raffaele, Milano 
2 Experimental Imaging Centre, IRCCS San Raffaele, Milano
3 Proteomics and Metabolomics Facility, IRCCS San Raffaele, Milano
4 Immune Core, San Raffaele Telethon Institute for Gene Therapy, IRCCS San Raffaele, 
Milano

OBJECTIVE
Pancreatic ductal adenocarcinoma (PDAC) is notorious for its high re-
sistance to conventional therapies, primarily due to the limited pen-
etration of drugs caused by the dense fibrotic stroma. Overcoming 
this physical barrier is essential to achieve effective therapeutic out-
comes. Mesenchymal stem cells (MSCs) have emerged as a promising 
drug-delivery tool, leveraging their ability to incorporate drugs and 
selectively target tumors. The objective of this project was to investi-
gate the effects of MSC-based therapy using nab-paclitaxel (n-PTX) in 
preclinical models of metastatic PDAC. 

MATERIALS AND METHOD
Liver metastases were induced by injecting the K8484 cell line into 
the portal vein of C57BL/6N male mice. Firstly, tumor bearing mice 
underwent intravenous (i.v.) or intraportal injection of syngeneic bone 
marrow luciferase-transduced MSCs (LUC+MSCs) to study their biodis-
tribution by in vivo imaging system (IVIS). A further evaluation was per-
formed by investigating GFP+MSCs distribution in liver parenchyma 
using confocal microscopy. MSCs were then loaded with n-PTX (500 
nM) and administered to mice with established tumors by a second 
intraportal injection at day 20 after tumor induction. The metastatic 
burden was monitored using MRI imaging, and toxicity was assessed 
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through biochemical analysis. 

RESULTS
Results obtained on MSCs biodistribution revealed a high and pro-
longed cell accumulation in the liver after intraportal injection, while 
i.v. injected MSCs accumulated in the lung, making intraportal injec-
tion preferable. MSCs demonstrated to distribute homogeneously in 
the liver parenchyma with higher accumulation towards blood ves-
sels. N-PTX-loaded MSCs reported a significantly higher reduction of 
the metastatic burden in comparison to control mice (treated with 
not-loaded MSCs or saline). Mice treated with free n-PTX displayed a 
similar reduction curve but this regimen impaired animal survival be-
cause of intrinsic toxicity. Biochemical analysis did not report signs of 
evident and prolonged toxicity after n-PTX-loaded MSCs infusion.

CONCLUSIONS
The development of a strategy involving MSCs as carriers of n-PTX to 
treat metastatic PDAC is promising. This system allowed to lower the 
drug dose thus reducing n-PTX toxicity and specifically targeting the 
tumor site reporting an effective reduction of the metastatic burden. 
By defining efficacy and toxicity of this approach, this study provides 
valuable insights for potential translation into clinical trials.

P - 21
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OBJECTIVE 
Neurological disorder is the kind of genetic disease that can benefit 
the most from 3D modelling for its capability to generate an organized 
neuronal and glial network, otherwise only available from post-mor-
tem samples. We exploited this possibility to create a 3D neural in vitro 
model of disease to investigate the Aicardi Goutières Syndrome (AGS). 
AGS is a severe neuro-inflammatory disorder with onset in early infan-
cy. AGS patients exhibit psychomotor retardation, and microcephaly 
with demyelination and calcification. To date, 9 genes have been iden-
tified responsible of the disease. 

MATERIALS AND METHODS
We have deepened the in vitro 2D neuronal differentiation, gener-
ating and characterizing NSCs and neurons from iPSCs of three pa-
tients, mutated in: RNaseH2B, IFIH1, and TREX1. We didn’t observe 
significant differences between AGS and control-derived neurons in 
terms of gene and protein expression of typical markers. As one of the 
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features of AGS is the profound microcephaly, we generated iPSC-de-
rived cortical cerebral organoids using a bioreactor that let organoids 
grew in a dynamic suspension as a better in vitro model to explore the 
cytoarchitectural alteration of the disease. Mini-brains were generated 
from optimizing the protocol described by Lancaster. The workflow 
consists in iPSC-derived embryoid bodies generation, neuroectoder-
mal induction, matrix embedding for the neuroepithelium expansion, 
and cerebral organoids maturation. After 6 weeks of maturation the 
resulting mini-brains were analyzed in terms of dimension, shape, 
and expression of neuro-markers by qPCR and immunohistochemical 
analysis. 

RESULTS 
The presence of rosette-like structures, typical of cortical-like regions, 
containing neuroepithelial stem cells (PAX6+) organized into polarized 
radial structures with a lumen was evaluated. More mature organoids 
also displayed the presence of cells expressing cortical and glial layer 
markers (DCX+/ Synaptophysin+/GFAP+). Neural rosettes were posi-
tive for the expected markers in all samples and resemble the fold-
ing structure of the cerebral ventricles. In particular, AGS organoids 
showed a smaller size and irregular shape in comparison to control. 

CONCLUSIONS
Since to date the description of AGS iPSCs-derived brain organoids is 
documented only for TREX1 mutated-samples, we expanded the study 
cohort to investigate the pathogenetic contributions and interaction 
between neurons and glia also in other AGS-derived brain organoids 
characterized by specific genetic mutations. 

P - 22
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OBJECTIVE
Microplastic contamination has emerged as a critical environmental 
concern with potential health implications for humans. Notably, re-
cent discoveries have unveiled the presence of microplastics in vari-
ous reproductive-related contexts, such as placenta, breast milk, and 
infant urine. Among the inevitable by-products of microplastic degra-
dation, bisphenol A (BPA) has gained attention for its toxicity in female 
reproductive health. These findings suggest that the effects of micro-
plastics and associated chemicals might extend beyond adults and 
potentially impact babies, influencing crucial stages of gestation. The 
amniotic membrane, which constitutes the outermost membrane 
separating the fetus from the mother, plays an essential role during 
pregnancy. Our study aimed to explore the effects of BPA on mesen-
chymal stromal cells isolated from the amniotic membrane (hAMSCs), 
with the primary goal of identifying the specific pathways that are dis-
rupted by BPA exposure.

MATERIAL AND METHODS
hAMSC were isolated from full-term deliveries with prior informed 
consent. The isolated cells were expanded to the first passage and 
then exposed to increasing concentrations of BPA for 24 hours. Subse-
quently, hAMSCs were collected to assess the impact of BPA on their 
viability (MTT, ATPlite, positive staining with eFLUOR probe), apoptosis 
(PI-AnnV staining), production of reactive oxygen species (ROS) (pos-
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itive staining with Mitosox RED probe). The stabilization of p53 and 
activation of the inflammasome were assessed through molecular 
analysis of key genes including NLRP3, NLRC4, AIM2, ASC, caspase 1, 
and IL-1β.

RESULTS
Our results demonstrated that increasing concentrations of BPA lead 
to decreased cell viability in a dose-dependent manner, while induc-
ing the production of oxidative species, the stabilization of p53, and 
the activation of apoptosis in hAMSC. On the other hand, we hypothe-
sized that ROS production can induce the activation of inflammasome 
as highlighted by the increased expression of molecules forming the 
inflammasome complex. 

CONCLUSIONS
Understanding the mechanisms through which BPA exerts its effects 
is a significant step toward comprehending the detrimental impact 
of environmental pollution on pregnancy progression and outcomes. 
These findings emphasize the need for further research and aware-
ness regarding the potential risks posed by microplastic contamina-
tion and associated chemicals, particularly in the context of pregnan-
cy.

P - 23
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OBJECTIVE
Equine chronic degenerative endometritis (CDE) is recognized as 
a major cause of subfertility in mares. CDE is a progressive process 
characterized by fibrosis of endometrium with morphological and 
functional alterations that are responsible of modifications of uter-
ine environment. Peri-implantation stage is a critical phase, in which 
the proper interaction between embryo and maternal counterparts is 
essential. This communication is guaranteed by paracrine signaling 
among cells, and extracellular vesicles (EVs) are recognized to play a 
pivotal role in this mechanism. Since fetal-maternal communication 
is altered in mares affected by CDE, the aim of this study was to try to 
restore this communication by intrauterine infusions of amniotic-de-
rived extracellular vesicles (AMC-EVs). 

MATERIALS AND METHODS
Three at term placentas were obtained following spontaneous vagi-
nal delivery. Amniotic derived cells (AMCs) were isolated and cultured 
until passage three, then were maintained in serum-free medium for 
one night to collect conditioned media (CM) that was ultracentrifuge 
at 100,000× g at 4°C for 1 h. EVs were characterized for size and concen-
tration by nanoparticle tracking analysis and for markers via Western 
blotting. Transmission electron microscopy was also performed. 
Mares enrolled in this study (n=12) were selected based on a diag-
nosis of CDE associated with infertility. Endometrial biopsies were 
performed to evaluate histologically the severity of endometritis. All 
mares received two intrauterine infusions of 20x109 EVs diluted in 50 

P - 24 
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ml of sterile saline solution, at day 5 and day 9 after ovulation estimat-
ed by ultrasound. At the following ovulation, all mares were artificially 
inseminated with fresh semen.

RESULTS
On a total of n=12 CDE-affected mares enrolled in this study, 11 mares 
had conception and to date 8 mares were able to carry the pregnan-
cy to term after the treatment with AMC-EVs. Interestingly, the only 
mare that couldn’t establish a conception was a mare with an altered 
perineal conformation that exposed her to a higher risk of uterine in-
fections, that might have contributed to the failing outcome.
The histological condition of the endometrium of all mares did not 
show any improvement, meaning AMC-EVs did not exert a regenera-
tive activity. 

CONCLUSIONS
The AMC-EV administration might have contributed to re-establish a 
functional paracrine interaction between embryo and maternal tis-
sues, leading to successful pregnancies.  

P - 24
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OBJECTIVE
Mesenchymal stromal cells (MSCs) are of strong clinical interest in 
veterinary regenerative medicine. Notably, little is known about these 
cells in chelonians and other reptile species considered of importance 
as endangered species or as non-conventional pets. Recently, isola-
tion of bone marrow derived MSCs-like cells has been reported in the 
amphibian Xenopus laevis. The aim of this work was to evaluate the 
feasibility of the isolation of adipose tissue-MSCs from a model chelo-
nian, Trachemis Scripta.

MATERIALS AND METHODS
Adipose tissue samples (n=5) were collected during elective surgery 
aimed at T.scripta sterilization. Biopsies (0.5-1 gr) were collagenase-di-
gested or alternatively tissue micro-fragments were glued on plastic 
surface by means of plasma gel droplets. Cultures were performed in 
DMEM high glucose supplemented with 10% FBS at 28°C, in a humid-
ified atmosphere with 5% CO2. Cell growth rate was characterized (P1 
to P8) by direct cell counting. Multi-differentiative potential was as-
sessed by inducing adipogenic, osteogenic and chondrogenic differ-
entiation. Cell phenotype was characterized by RT-PCR and amplicon 
sequencing of a panel of markers routinely used for mammalian MSCs 
characterization. Blood cells were used to validate primers for genes 
not expressed in MSCs. Furthermore, CFU forming ability was evaluat-
ed in low density cell cultures.

RESULTS
T.scripta MSCs maintain constant replicative rate from P1 to P8 show-
ing lower replicative capacity than MSCs from mammalian species, 
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but also from X. laevis. Cells stimulated by differentiation mediums 
typically used for mammalian MSCs were able to differentiate in an ad-
ipocytic, chondrogenic, and osteogenic phenotype. Gene expression 
analysis performed by RT-PCR demonstrated that the cells express 
CD105, CD73, CD44, CD90 but do not express CD34 and HLADRA. Am-
plicons were validated by direct sequencing, giving a mean homology 
>98% with sequences reported for T. Scripta genome. 

CONCLUSION
Experimental data collected from cultures of stromal cells derived 
from adipose tissue of T. scripta strongly suggest that the isolation of 
MSCs-like cells from chelonian is feasible. Adequate numbers of cells 
suitable for clinical application were available in 2-3 weeks. T.scripta 
MSCs cells recapitulate most of the basic characteristics of mamma-
lian MSCs. Regenerative therapy in reptiles is a quite new field but 
promises interesting possibilities both for pet patients and wild en-
dangered species.

P - 25
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OBJECTIVE
Human Neural Stem Cells (hNSCs) treatment for neurodegenerative 
and neuroinflammatory diseases might exert antagonizing effects on 
inflammation and neurodegeneration. Metformin exhibits strong an-
ti-aging properties and promote adult neurogenesis under physiolog-
ical and pathological conditions. The aim of the study was to under-
stand whether metformin could promote proliferation, self-renewal 
and neuronal differentiation of clinical grade hNSCs in order to opti-
mize their therapeutic effect.

MATERIALS AND METHODS
hNSCs lines used for this study derived from brain biopsies of fetuses 
from spontaneous miscarriage or natural in uterus death. The lines 
have been reproducibly and stably expanded ex vivo by means of a 
production protocol adherent to GMP and authorized by the Italian 
Medicine Agency (AIFA). Cells were cultivated for 30 days in a chem-
ically defined medium with or without metformin supplementation 
at 500nM and 1µM. For each condition we evaluated specific markers 
for hNSCs (Ki-67, Olig2, GFAP), self-renewal potential, by calculating 
the growth kinetics during in vitro culture, and clonogenic capacity, 
estimated using the clonal efficiency assay. Oxygen consumption was 
determined using Clark’s electrode. The in vitro differentiation test 
was used to assess the ability of the cells to give rise to astrocytes, neu-
rons and oligodendrocytes by immunocytochemical specific labeling 
(β-tubulin III, GFAP, GalC). Finally, we evaluated inflammasome acti-
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vation in THP1 monocyte cells by hNSCs-derived extracellular vesicles 
(hNSCs-EVs) treated or not with metformin.

RESULTS
We observed that, compared to the control, metformin significantly 
increases cell proliferation rate and viability. Metformin, at both con-
centrations, robustly increases the number and the size of neuros-
pheres, indicators of self-renewal and proliferation, and significantly 
enhanced neuronal differentiation. Metformine-treated hNCSs did 
not show changes in O2 consumption. In addition, we found that 
THP-1 cells treated with hNCSs-EVs from control and from metform-
in treated cells failed to activate the NLRP3/caspase-1/inflammasome 
pathway in response to LPS and ATP treatment.

CONCLUSIONS
Our findings provide evidence that metformin treatment produces 
sustained hNSCs self-renewal and proliferation responses. The iden-
tification of molecular pathways regulated by metformin, as well as 
the effect of this drug on hNSCs-EVs biological properties will be the 
subjects of future evaluations.

P - 26
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OBJECTIVE 
Human induced pluripotent stem cells (hiPSC) emerged as an attrac-
tive tool for regenerative medicine due to their potential to differen-
tiate into cell types. The hiPSC application demands adherence to 
stringent quality and safety standards, governed by Good Manufac-
turing Practices (GMP). These regulations ensure the reproducibility 
and safety of hiPSC-derived therapeutic products, enhancing their 
translational potential. The goal of our work was to obtain stable and 
safe clones to create a starting material to manufacture human neural 
progenitor cells and beta cells for future clinical applications. 

METHODS AND RESULTS
After Ethics Committee approval (EC approval 540/2021) and signed 
informed consent, we isolated, expanded and reprogrammed periph-
eral mononuclear cells from blood samples of a healthy female blood 
donor (age 33yrs) carrying homozygous HLA alleles (A*02:01, B*50:01, 
DR*07:01). Given the safety concerns surrounding the integrating vi-
ral vectors, a non-integrative episomal-based technology was used for 
reprogramming. The matrix usually used for iPSC is extracted from a 
mouse sarcoma, therefore its applicability to therapeutic cell manu-
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facturing is limited. Consequently, we established optimal iPSC cul-
ture conditions based entirely on recombinant substrates. Different 
GMP-compliant media were tested to optimize the culture conditions 
and to allow the best expansion of the transduced cells. Optimal qual-
ity controls were defined including the flow cytometry analysis for the 
pluripotency genes and the assess of pluripotent marker expression. 
hiPSC colonies started to appear from day 13. At passage 15 hiPSC 
clones showed expression of OCT4 and of SOX2 higher than 80% and 
90%. The expression of SOX2, OCT4, LIN28, NANOG was confirmed by 
qPCR. Karyotype assay resulted in normal genomic profile validating 
the hiPSC stability during passages, and the STR test confirmed the 
identity of the donor. Trilineage cell differentiation defined the ability 
of GMP-compliant hiPSC lines to differentiate toward mesoderm, en-
doderm and ectoderm. The viral copy number residue procedure was 
validated. Batch records for reagents, materials and activities were 
drawn up. 

CONCLUSIONS
hiPSC lines were effectively generated through a robust, reproducible, 
and GMP-compliant manufacturing process, employing top-tier prac-
tices for cell culture, documentation, and quality control. 
Fondazione Regionale per la Ricerca Biomedica, Regione Lombardia, 
PLAGENCELL; nr. CP2_10/2018
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(YIA) ULTRASOUND STIMULATION REDUCES INFLAM-
MATION AND PROMOTES THE CHONDROGENIC DIF-
FERENTIATION OF ADIPOSE MESENCHYMAL STROMAL 
CELLS EMBEDDED IN A 3D PIEZOELECTRIC HYDROGEL
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OBJECTIVE
In cartilage tissue engineering (TE) new solutions are needed to ef-
fectively drive chondrogenic differentiation of adipose mesenchymal 
stromal cells (ASCs) both in normal and inflammatory milieu. Hydro-
gels are promising biomaterials capable of embedding ASCs by provid-
ing an instructive biomimetic environment which can be stimulated 
by low-intensity pulsed ultrasound (LIPUS) to regulate cell differenti-
ation. Graphene oxide (GO) thanks to its chondroinductive properties 
when embedded into polymeric formulations and barium titanate 
piezoelectric nanoparticles (BTNPs), usable as nanoscale transducers, 
represent promising nanomaterials for cartilage TE. The aim of this 
study was to evaluate the effect of dose-controlled LIPUS in reducing 
inflammation and positively committing the chondrogenesis of ASCs 
embedded in a 3D piezoelectric hydrogel.

MATERIALS AND METHODS
ASCs at 2x106 cells/mL were embedded in a 3D VitroGel RGD® hydrogel 
without nanoparticles (Control) or doped with 25 µg/mL of GO nano-
flakes and 50 µg/mL BTNPs. The hydrogels were exposed to basal or 
inflammatory milieu (+IL1β 10 ng/mL), stimulated with LIPUS every 2 
days until day 10 of culture and chondrogenic differentiated for 28 
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days.
At day 2, 10 and 28 cell viability, cytotoxicity, gene expression and im-
munohistochemistry (COL2, aggrecan, SOX9, and COL1) were evaluat-
ed. Inflammatory cytokines (IL6, CXCL8, TNF-α, CCL2, CCL4 and CCL5) 
were also analysed.

RESULTS
In basal condition, LIPUS considerably push the chondrogenic differ-
entiation of ASCs embedded in 3D piezoelectric hydrogel, in particu-
lar COL2 and aggrecan were overexpressed, while the fibrotic marker 
COL1 decreased compared to control samples. LIPUS also has effec-
tive anti-inflammatory effects by down-modulating IL6, CXCL8, TNF-α, 
CCL2, CCL4 and CCL5, keeping its ability to boost chondrogenesis.

CONCLUSIONS
These results suggest that LIPUS stimulation of piezoelectric hydro-
gels promotes the chondrogenic differentiation of ASCs by reducing 
the inflammatory milieu, therefore representing a promising tool in 
the field of cartilage TE.
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YIA TAILORING A NOVEL COLORECTAL CANCER 
STEM-TARGETED THERAPY BY INHIBITING THE METH-
YLTRANSFERASE SMYD3
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OBJECTIVE
Colorectal cancer (CRC) is a leading cause of cancer-related death, and 
nearly 50% of affected patients show tumor recurrence, which depends 
on a small subset of cells within the tumor, called CRC stem cells (CRC-
SCs). SMYD3 has been found upregulated in around one-third of CRC 
patients. Despite being a histone methyltransferase, reports suggest 
that its oncogenic activity may be mediated by functional interactions 
with non-histone proteins, through which it transactivates specific 
pathways involved in the survival of cancer cells. This study intends to 
investigate the role of SMYD3 in cancer stemness activity. 

MATERIAL AND METHODS
I performed extensive characterization of the functional interaction 
between SMYD3 and CRC-SCs markers in patients derived cancer 
stem cells. I investigated several CRC-SCs features by gene editing and 
pharmacological inhibition of SMYD3. 

RESULTS 
Firstly, I found SMYD3 overexpressed in most of patient-derived CRC-
SCs investigated. I performed a peptide screening for new SMYD3-in-
teracting proteins and I identified 66 proteins involved in stem cell bi-
ology. Interestingly, this cluster includes 7 out of the 24 genes product 
identified by Takahashi as candidate factors inducing pluripotency 
in somatic cells. Furthermore, I performed co-immunoprecipitation 
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assays confirming that SMYD3 interacts endogenously at least with 
c-MYC, STAT3, and SOX2 in CRC-SCs. Direct involvement of SMYD3 ac-
tivity in CRC-SC features was suggested by the fact that its pharma-
cological inhibition caused the downregulation of the expression of 
various CRC-SC markers. Moreover, SMYD3 inhibition affected CRC-SC 
typical features as migration and invasion abilities, and decreased cell 
proliferation index while increasing CRC-SCs death. Moreover, I evalu-
ated cancer SMYD3-KO cells for their sphere-initiating ability, a typical 
feature of stem cells, and found that they are unable to form tumor-
spheres. Taken together, these results suggest that SMYD3 is a key 
factor in the tumorigenesis driven by CRC-SCs and therefore could be 
used as a molecular target to counteract cancer development.

CONCLUSION
I believe that a full comprehension of the functional interplay between 
SMYD3 and CRC-SC markers will be useful to devise new targeted 
therapeutic strategies to treat CRC. Given the prevalence of this type 
of cancer and the severity of its side effects, the identification of new 
effective treatments is expected to have a major impact at the clinical 
level.

P - 29
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SYSTEMIC IMMUNE ALTERATIONS AFTER TRAUMATIC 
BRAIN INJURY IN YOUNG AND ELDERLY PATIENTS AND 
THE CONDITIONED MEDIUM FROM HUMAN AMNIOT-
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THERAPEUTIC STRATEGY.
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OBJECTIVE
Traumatic brain injury (TBI) is a leading cause of mortality and disabili-
ty among both young and elderly subjects, with the elderly population 
experiencing the worst outcome. In addition to primary brain damage 
and neuroinflammation, systemic immune alterations occur and can 
aggravate TBI outcome and complications.
Cells from the mesenchymal region of the amniotic membrane 
(hAMSC) and the conditioned medium generated from their culture 
(CM-hAMSC) act on cells of both innate and adaptive immunity, thus 
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controlling inflammation, proliferation, and cytokines production. 
Considering the critical role of the immune system in TBI, and the abil-
ity of CM-hAMSC to control inflammation, we aimed to investigate the 
immunological profile of peripheral blood mononuclear cells (PBMC) 
in relation to the age of the patients, and the ability of CM-hAMSC to 
modulate them. 

MATERIALS AND METHODS
PBMC were collected acutely (<48h) after TBI in young (18-45 yo) and 
elderly (>65 yo) patients. PBMC were activated in vitro with CD3/CD28 
and cultured in presence of CM-hAMSC. Analyses were performed by 
flow cytometry. 

RESULTS
We observed a distinct response to TBI between elderly and young 
patients, highlighting an unfavourable immune status of the elderly 
population. TBI led to a reduction in systemic T cell levels, and age 
affects their activation and differentiation. Indeed, in young patients, 
only CD4 T lymphocytes were activated by TBI. However, in elderly pa-
tients, both CD4 and CD8 T cells were affected, leading to their dif-
ferentiation into subtypes with low cytotoxic activity, such as central 
memory CD4 T cells and memory precursor effector CD8 T cells. TBI 
increased the percentage of the Th2 subset, with a greater effect in 
elderly compared to young patients. Both CD4 and CD8 T cells were 
able to proliferate in response to CD3/CD28, although to a lesser extent 
than aged-matched healthy controls. While in young TBI patients only 
CD4 T cells presented a reduced proliferation compared to controls, in 
elderly TBI patients both CD4 and CD8 showed reduced proliferation 
upon stimulation. To determine the effect of CM-hAMSC on T lympho-
cytes, PBMC were stimulated in the presence of CM-hAMSC. Our data 
outlined that CM-hAMSC suppressed T cell proliferation, with similar 
effects in healthy controls and TBI patients. 

CONCLUSIONS
Our results elucidate the systemic immune changes that occur after 
TBI in young and elderly patients, and could suggest CM-hAMSC as a 
possible therapeutic adjuvant in controlling TBI immune alterations. 

P - 30
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OBJECTIVE
Multiple system atrophy with predominant parkinsonism (MSA-P) is a 
sporadic, adult-onset, fatal neurodegenerative disease with a severe 
clinical course differentially affecting several neuronal pathways in-
cluding the mesencephalic district of the nigrostriatal system.
In this work, we applied the induced pluripotent stem cells (iPSCs) 
technology to generate a model of MSA in order to characterize its 
morphological and functional features. 

MATERIALS AND METHODS
iPSC lines were generated by reprogramming peripheral blood mono-
nuclear cells from MSA-P and healthy donors who signed the Informed 
Consent. Selected clones were studied for their pluripotency, triline-
age differentiation potential, and karyotype. iPSCs were subsequently 
differentiated in floorplate (FP)-derived midbrain dopaminergic (DA) 
neurons using a well-established protocol based on the combined 
temporal administration of small molecules and growth factors. At 
day 30, tyrosine hydroxylase (TH)-positive neurons were visualized by 
immunofluorescence, confirming the presence of the DA phenotype. 
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For morphological studies DA neurons were fixed at day 40 of differ-
entiation and immunostained with an anti-TH antibody and evaluated 
by computer-assisted morphometry examining three morphological 
aspects: (I) the maximal length of dendrites, (II) the number of primary 
dendrites and (III) the soma area. Functional features were investigat-
ed using microelectrode array systems (MEAs) (3Brain AG) at days 35 
and 45 of differentiation. 

RESULTS
A comparative morphological study of patient and controls DA neu-
rons showed a significant reduction of dendritic length and soma area 
in patient DA neurons compared with four different controls. MEAs 
recordings showed a higher percentage of spikes in a burst in the pa-
tient’s neuronal cultures than in the control indicating less firing sta-
bility and the predisposition to increase the number of spikes within a 
burst, which is typical of immature or dysfunctional cell membranes. 

CONCLUSIONS
These preliminary data reveal a different morphological and function-
al phenotype of neurons in MSA-P iPSC-derived mesencephalic cul-
tures. 

P - 31
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OBJECTIVE
Malignant pleural mesothelioma (MPM) is an asbestos-related ma-
lignancy originating in the mesothelial cells of the pleura. Different 
chemo-therapeutic approaches have been tested, but results have 
generally been disappointing. Adult mesenchymal stromal cells 
(MSCs) derived from bone marrow (BM) or adipose tissue (AT) have 
been suggested as suitable cell sources for cell-based therapies. Our 
group previously demonstrated that both lysates and conditioned 
media (CM) from AT-MSCs, can inhibit the proliferation of mesothe-
lioma cell lines. Furthermore, our in vivo study confirmed that a lo-
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co-regional treatment of mesothelioma xenograft with high amounts 
of AT-MSCs resulted in a dramatic inhibition of tumor growth compa-
rable with that produced by systemic administration of PTX. The aim 
of this study is to demonstrate the in vivo effect exerted on mesotheli-
oma xenografts by “low amount” of MSCs both untreated and primed 
with PTX (MSCs/PTX).

MATERIALS AND METHODS
The effect of Pemetrexed (PMX) and Paclitaxel (PTX) were compared 
in vitro by an antiproliferation MTT assay on mesothelioma cell line 
MSTO-211H. AT-MSCs were loaded with PTX according to standardized 
procedure. The effect of PTX, MSCs and MSCs/PTX on MSTO-211H was 
analyzed using transwell inserts (2D) and 3D spheroids. Caspase-3 ex-
pression in spheroids after PTX treatment was evaluated by RT-qPCR 
analysis. To evaluate the effect of PTX released by MSCs on cell migra-
tion, CM from MSCs/PTX were tested in wound healing assay. In vivo 
experiments were performed in a Balb/c-Nude female mice that were 
subcutaneously injected with MSTO-211H cells. Mice were intraperi-
toneal treated with PTX, MSCs or MSCs/PTX. Tumor xenografts were 
measured three times per week and tumor volume was determined.

RESULTS
Our experiments confirmed the efficacy of PTX on MSTO-211H in 
2D and 3D cultures, and that “low amount” MSCs/PTX inhibit tumor 
growth at a higher extent then Paclitaxel alone. An in vivo approach 
to treat in situ mesothelioma xenografts using a minimal amount of 
MSCs/PTX showed the same efficacy of a systemic administration of 10 
mg/kg of Paclitaxel.

CONCLUSION
These data support drug delivery system by MSCs as a useful approach 
against solid tumors. MSCs/PTX as a new Advanced Medicinal Therapy 
Product (Paclimes) has been approved for a Phase I clinical trial on 
mesothelioma patients and we hope that the results could pave the 
way for using MSCs for drug delivery as adjuvant therapy in other solid 
tumors.

P - 32
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OBJECTIVE
Periodontal ligament (PDL) is essential for mechanical stabilization 
and in absorbing mastication forces. These capacities worsen if PDL is 
affected by periodontitis. Indeed, studying specific signals that guide 
PDL formation and remodeling is a promising approach for PDL engi-
neering research. This work aims to evaluate the response of human 
PDL-derived stem cells (hPDLSCs) to controlled mechanical and elec-
trical stimuli.

MATERIALS AND METHODS
Mechanical or electrical stimulations were applied in vitro to hPDLSCs 
from healthy donors and adipose-derived stem cells (hASCs, ASC52-
telo hTERT, ATCC) as comparative cells. A stretch bioreactor with cus-
tom flexible substrates, coated with collagen I (Sigma Aldrich), was 
used to apply uniaxial stretch. The substrates were seeded with cells 
(2x105 cells/substrate), statically cultured for 48 h, then exposed to dif-
ferent stimulation protocols (8% pre-strain + 7% cyclic strain, 1 Hz for 
90s/6h, 5 min/6h or 5 min/h; n=3) for 3 days. Cell-seeded substrates 
were cultured statically as control (n=3). Concerning electrical stimula-
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tion, the electrical stimulator ELETTRA combined with custom culture 
chambers was used. Cells were seeded in culture chambers (1x105 cells/
well, n=4), statically cultured overnight, then exposed to pulsed elec-
tric field (4V/cm, 1Hz) for 5 days. Non-stimulated cells were cultured as 
control (n=4). Alignment of hPDLSCs under stretch stimulation was 
evaluated and the expression of ALP, OCN, RUNX2, COL-I and P2X7R 
were analyzed by real-time PCR.

RESULTS
For hPDLSCs an alignment after 5min/6h and 5min/h uniaxial stretch 
stimulation was noted and, real-time PCR reveals that longer stimu-
lation led to higher osteogenic markers expression. Stretched hASCs 
showed no changes in markers expression with respect to the control. 
Concerning electrical stimulation, no significant changes were ob-
served in hPDLSCs, while an increasing trend in osteogenic markers 
and P2X7R expression in hASCs was noted.

CONCLUSIONS
hPDLSCs and hASCs responded differently to applied physical stim-
uli. Uniaxial stretch tests showed that timing in stimulation plays a 
crucial role in promoting hPDLSCs alignment and osteo-differentia-
tion. While pulsed electric field increased the osteogenic expression 
of hASCs, without significant effects on hPDLSCs. Further biological 
tests on 3D constructs and imposing different stimulation protocols 
are ongoing, to assess the potential of physical stimulations for PDL 
tissue engineering approaches.

P - 33
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OBJECTIVE
The overall objective of LIFESAVER is to create a new, digitally cloned 
in vitro system (“biodigital twin”) for emulation of the prenatal condi-
tions in the vicinity of the uterine/placental interface, capable of high 
biofidelity prediction of safety and risk of substances towards unborn 
babies. This model mimics the first trimester placenta and will com-
bine physical -in vitro- and digital –in silico– parts.

MATERIALS AND METHODS 
Taking into account latest developments in 3D biomanufacturing 
and organs-on-chip, a new placenta model is designed, combined 
a physical -in vitro - and a digital – in silico – part. The physical part 
comprises a biomechanical system, focused on two major transport 
way REPE (representative placental element) or RACE (representative 
amnion-chorion membrane element), with microfluidic circuits rep-
resenting maternal and fetal blood flows where different substances 
can be injected and their distribution from mother to fetus analyzed. 
The software part comprises several computer models which commu-
nicate with the in vitro part, analyzes the data and can be used for 
interpolation and prediction.

RESULTS
The starting point for the construction of the model was to identify the 
characteristics, structure and function of first trimester placenta. Thus, 
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by extensive literature searches and computational simulations sever-
al parameters, comprising fetal membranes layers thickness, placen-
ta cell types, placenta tissues biomechanical and physical properties, 
blood streams parameters, exchange transport surface, and composi-
tion of the amniotic fluid, were collected. The ongoing attempt is now 
to adapt the defined conditions to the in vitro model (e.g. compatibil-
ity of bioinks with cells from amniotic membrane to identify optimal 
bioink for model; microfluidics downscaling of human placenta to fit 
model-size).  

CONCLUSIONS
LIFESAVER 3D manufactured “placental barrier” will generate re-
producible in vitro and in silico data, enabling effective screening of 
chemicals and pharmaceuticals which might affect pregnant women 
health, reducing animal, preclinical and clinical testing. These data will 
allow the creation of the scientific knowledge base needed for fos-
tering regulations and the development of a controllable platform for 
predicting exposure of pregnant women to different chemicals and 
drugs, capable of the validation at premarketing, risk assessment, use, 
and revision of the status of existing compounds.

P - 34
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OBJECTIVE
Hyalocytes are a tiny population of macrophage-like cells which re-
side in the vitreous cortex of the eye. Even though hyalocytes have 
been known for 150 years, they have been poorly investigated. Recent-
ly, their involvement in both physiological processes and pathological 
conditions of the vitreoretinal interface has been suggested. However, 
essentially hyalocytes from slaughtered animals have been cultured, 
while studies on cultured human hyalocytes are few, since their isola-
tion requires an invasive surgery. To this reason, the aim of this study 
is to differentiate hyalocytes from human induced pluripotent stem 
cells (iPSCs) to have an unlimited source of cells in a non-invasive way.

MATERIALS AND METHODS
iPSCs, routinely cultured on Matrigel-coated multiwell plates, were 
firstly differentiated into hematopoietic stem cells (HSCs) through a 
commercial kit, and then into macrophages by macrophage colo-
ny-stimulating factor (M-CSF) treatment. Macrophages were then left 
untreated (NT) or treated with ascorbic acid alone or in combination 
with basic fibroblast growth factor (bFGF) and/or transforming growth 
factor beta 1 (TGFβ1). As positive control, macrophages have also been 
cultured in the presence of a pool of vitreous bodies from vitrectomies. 
Cells have been analyzed from a morphological point of view, and for 
gene and protein expression by qRT-PCR, western blot, immunofluo-
rescence, and flow cytometry at day 7, 14, and 21 of culture.
RESULTS
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Similar to vitreous-treated cells, macrophages treated with ascorbic 
acid alone or in combination with bFGF presented a more elongated 
shape as compared to NT or cells treated with TGFβ1. Moreover, the 
same treatments induced S100A4, S100A10, S100B, and CX3CR1 gene 
expression downregulation, while upregulated COL6A1 and HLA-DRA. 
At protein level, S100B, CD14, and CD49d resulted downregulated with 
all the treatments, especially at longer timepoints.

CONCLUSIONS
Hyalocytes can be differentiated by treating iPSC-derived macrophag-
es with ascorbic acid alone for 21 days.

P - 35
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IGFBP5 IS RELEASED BY SENESCENT MESENCHYMAL 
STROMAL CELLS AND IS INTERNALIZED BY HEALTHY 
CELLS PROMOTING THEIR SENESCENCE 

Valeria Mazzone 1, Yesuf Adem Siraj 1, Nicola Alessio 1,  
Umberto Galderisi 1

1- Department of Experimental Medicine, Luigi Vanvitelli Campania University, Naples, 
Italy

OBJECTIVE
Stem cell senescence refers to the aging or deterioration of stem cells, 
particularly adult stem cells, which are critical for tissue maintenance 
and repair throughout an individual’s life. As stem cells age, their ability 
to function properly and regenerate damaged tissues decreases. This 
senescence of stem cells can have significant implications for overall 
health and is closely linked to the aging process and age-related dis-
eases. The senescence-associated secretory phenotype (SASP) com-
prises a variety of factors that regulate numerous functions, including 
the induction of secondary senescence, modulation of immune sys-
tem activity, remodeling of the extracellular matrix, alteration of tissue 
structure, and promotion of cancer progression. Identifying key factors 
within the SASP is crucial for developing effective strategies to coun-
teract cellular senescence which impairs stem cells properties. We 
analyzed the senescence of mesenchymal stromal cells (MSCs), which 
is an heterogenous population, comprising stem cells, progenitors and 
differentiated cells. The aging of MSCs has profound consequences on 
human health given their role in maintaining tissue homeostasis and 
repair. Our research has specifically focused on investigating the role 
of IGFBP5, a component of the SASP observed in various experimental 
models and conditions.

MATERIALS AND METHODS
Firstly, we confirmed the role of recombinant IGFBP5 (rIGFBP5) pro-
tein to onset senescence in MSCs. After, cells were irradiated with 2000 
mGy X-rays at room temperature. Following irradiation, we collected 
Conditioned Medium to evaluate the release of IGFBP5 in the CM and 
its correlation to an increase in oxidative stress. To assess the pathways 
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involved in IGFBP5 intake, we treated MSCs with rIGFBP5-His Tag at 
different time points while inhibiting the principal receptors. To inves-
tigate the effects of IGFBP5 and RARs on senescence, we treated the 
cells with r-IGFBP5 in the presence or absence of RARs and performed 
western blot analysis and immunoprecipitation. 

RESULTS
We have demonstrated that IGFBP5 actively contributes to promot-
ing senescence in MSCs. We have gained valuable insights into the 
mechanisms through which IGFBP5 exerts its pro-senescence effects, 
which include its release following genotoxic stress, involvement in 
signaling pathways mediated by reactive oxygen species and prosta-
glandins, internalization via specialized structures called caveolae, and 
interaction with a specific protein known as RARα. 

CONCLUSIONS
By uncovering these mechanisms, we have advanced our under-
standing of the intricate role of IGFBP5 in inducing senescence in 
MSCs. Furthermore, our findings highlight the potential of IGFBP5 as 
a promising therapeutic target for age-related diseases and cancer.

P - 36
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(YIA) 3D PRINTED SCAFFOLD FUNCTIONALIZED WITH 
BIOACTIVE GLASSES FOR IN VITRO BONE MODELS
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Riccardo Pedraza*, Clarissa Orrico*, Marta Miola**,  
Enrica Vernè**, Federico Mussano*

*Department of Surgical Science, C.I.R. Dental School, Università di Torino, 
Italy.
**PolitoBIOMed Lab, Department of Mechanical and Aerospace Engineering, Politecnico di 
Torino, Italy.
  
OBJECTIVE
Alterations affecting the bone tissue are responsible for a wide range 
of pathologies with a high social impact, such as osteoporosis, osteo-
arthritis, bone metastases. To overcome the actual ethical problem re-
lated to the use of animal model for pathological simulation, the work 
aim to develop a new in vitro 3D bone niche model by combining the 
printability of poly(ε-caprolactone) (PCL) and the bioactivity of bioac-
tive glasses (BGs).

MATERIALS AND METHODS
Two different functionalized borosilicate BGs, one doped w/ copper 
ions (BG_Cu) and the other w/o, were blended with PCL respectively 
at 90/10 w/w PCL/BG and 90/10 w/w PCL/BG_Cu and  compared each 
other with pure PCL. The BG were incorporated in PCL matrix through 
dissolution in chloroform, by solvent casting method, then the blends 
were 3D printed to generate scaffolds with defined circular geometry 
and two different infill structures a porous one and a bulk one. ASC52 
hTert cells (ASCs) and HMEC 1 cells (HMECs) were seeded on these 
scaffolds to test the early adhesion and spreading morphology within 
24h on material surface, through immunofluorescence microscopy. To 
evaluate the biocompatibility of the scaffolds, both ASCs and HMECs 
were cultured for 1, 3 and 7 days to allow scaffold colonization, and 
registered their growth through the quantitation of the ATP release in 
culture by viable cells (CellTiter-Glo kit).

RESULTS
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All the scaffolds allowed the adhesion of ASCs and HMECs, with a bet-
ter affinity to the materials filled with BGs. The same behavior was 
confirmed by the spreading morphology evaluation on immunoflu-
orescence images. The addition of BG/BG_Cu to the PCL matrix pro-
motes the ASCs proliferation, particularly for the scaffolds containing 
BG w/o copper. Similar behavior was also observed for viability assays 
with HMECs where the presence of BG/BG_Cu significantly improve 
the PCL biological properties.

CONCLUSIONS
Filling a printable matrix as the PCL with a non printable bioactive 
filler as the BG/BG_Cu seems to be better on all fronts compare to the 
pure materials. Also the different behavior of the selected type of cells 
in presence or not of Cu ions inside BGs, could be a useful information 
to take into account for the future implementation of the bone model, 
where both ASCs and HMECs need to grow together to create a bone 
niche. Future tests will be focused on the quantification of osteogenic 
and angiogenic potential of the proposed scaffolds and on the devel-
opment of co-cultures inside bioreactors.

P - 37
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INTERVERTEBRAL DISC DEGENERATION: AN OPPOR-
TUNITY OF CURE FROM NEW MOLECULAR CIRCUITS. 

Maria Pina Notarangelo1, Elisabetta Lambertini1,  
Letizia Penolazzi1, Federica Fortuna1,  
Maria Giulia Dell’Aquila1, Anna Chierici1,  
Francesco Di Virgilio2, Roberta Piva1 

1 Department of Neuroscience and Rehabilitation, University of Ferrara, 44121 Ferrara, 
Italy 
2 Department of Medical Sciences, University of Ferrara, 44121 Ferrara, Italy

The mobility of the intervertebral joints is ensured by complex fibro-
cartilaginous structures, the intervertebral discs (IVDs). The degener-
ation of the IVD due to aging, injury or trauma is without cure since 
all approaches are unable to reverse the pathological phenotype of 
the degenerated IVD cells. In recent years therapeutic options that 
meet the principles of regenerative medicine are considering strate-
gies aimed at awakening stem/progenitor cells that reside in the IVD 
microenvironment. We found that exposure to adequate stimuli (hy-
poxic priming, growth factors from ECM-based scaffold, or molecules 
from plant extracts) induce cellular responses attributable to stem cell 
activity. This suggests that the adequacy of a targeted therapy relies 
on a thorough understanding of key molecules involved in maintain-
ing both the stem cell niche and mature cell function. 

OBJECTIVE
we aimed to investigate a potential relationship between: 1. the P2X7 
purinergic receptor (P2X7R) as a molecule capable of mediating the 
effect of extracellular ATP that the IVD cells constantly experience, 
both to meet physiological needs and as a consequence of degen-
eration, and 2. NFATc1 and HIF1a transcription factors as mediators of 
Ca++ signaling and hypoxic adaption of IVD.

MATERIALS AND METHODS
IVD cells from biopsies with different level of degeneration were sub-
jected to: gene expression analysis by immunocytochemistry and 
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Western blot; evaluation of P2X7R expression and subcellular localiza-
tion after transfection with NFATc1/A expression vector to overexpress 
NFATc1, or CoCl2 exposure to induce hypoxia; chromatin immunopre-
cipitation assay to investigate the P2X7R gene promoter.

RESULTS
After expansion, IVD cells become de-differentiated resembling the 
degeneration process and losing their chondrogenic-like phenotype; 
on the contrary, NFATc1 and P2X7R expression increased. NFATc1 over-
expressing cells showed a significant increase of P2X7R. NFATc1 is re-
cruited to the P2RX7 gene promoter. Notably, after CoCl2 treatment 
to induce hypoxia, HIF1α occupancy significantly increased causing a 
decrease in NFATc1 recruitment and P2X7R expression.

CONCLUSIONS
the involvement of NFATc1 and HIF1a in the opposite modulation of 
P2X7R expression opens the way to consider these pathways as reg-
ulators of crucial biological activities in the IVD cell population and, 
consequently, potential targets for therapies aimed at support repop-
ulation by resident cells and restart the anabolic mechanism.

P - 38
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(YIA) PROINFLAMMATORY MICROENVIRONMENT AF-
FECTS BIOLOGICAL BEHAVIOR OF CHOLANGIOCYTES: 
ROLE OF PD-L1 AND IL-6 

Giulia Orlandi1, Giulia Bertani1, Guido Carpino2,  
Teresa De Luca3, Matteo Franchitto3, Savino Paradiso2, 
Rosanna Di Tinco1, Alessandra Pisciotta1,  
Selenia Miglietta2, Diletta Overi2, Paolo Onori2, 
Vincenzo Cardinale4, Domenico Alvaro3, Eugenio Gaudio2, 
Gianluca Carnevale1

1Department of Surgery, Medicine, Dentistry and Morphological Sciences with Interest 
in Transplant, Oncology and Regenerative Medicine, University of Modena and Reggio 
Emilia, Modena, Italy; 2Department of Anatomical, Histological, Forensic Medicine and 
Orthopedics Sciences, Sapienza University of Rome, Rome, Italy; 3Department of Trans-
lational and Precision Medicine, Sapienza University of Rome, Rome, Italy; 4Depart-
ment of Medico-Surgical Sciences and Biotechnologies, Sapienza University of Rome, 
Rome, Italy

OBJECTIVE
Cholangiocytes (CC), epithelial cells lining the bile ducts, are respon-
sible for bile production and homeostasis. Primary damage on CC 
and/or microenvironment alterations of the biliary epithelial tissue 
contribute to the development of cholangiopathies (CPs). Particular-
ly, proinflammatory signals play a central role in the establishment of 
pathophysiology conditions. To this regard, we aimed to study the im-
munomodulatory properties of human CC (H69 cell line) in response 
to an inflammatory microenvironment, mimicked in vitro by an indi-
rect co-culture system with activated Peripheral Blood Mononuclear 
Cells (aPBMCs), to elucidate their involvement in the CPs.

MATERIALS AND METHODS
aPBMCs, isolated from healthy donors, were activated with anti-CD-3/
CD-28 antibodies and cultured with H69 cells (10:1 seeding ratio) at 
different time points through an indirect transwell co-culture system. 
The activation of immunomodulatory pathways (PD-1/PD-L1), cell cy-
cle, senescence, and epithelial-mesenchymal transition (EMT) mark-
ers were investigated in H69 by Real-Time PCR (qPCR), Western Blot 
(WB) and Immunofluorescence analyses. Besides, the inflammatory 
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pattern was assayed in aPBMCs.

RESULTS
IL-6/JAK/STAT3, NF-kB, and PD-L1 expression was significantly up-reg-
ulated in H69 after co-culture with aPBMCs. qPCR data showed a 
decrease of cyclin B and an increase of cyclin D and up-regulation of 
p21. In parallel, WB analyses highlighted a reduced PCNA expression, 
suggesting a cell cycle arrest in H69 exposed to an inflammatory mi-
croenvironment. Moreover, H69 underwent EMT losing the epithelial 
markers (EpCAM, β-catenin), and gaining a mesenchymal phenotype 
(vimentin, α-SMA). Finally, a decreased expression of IL-2 and proin-
flammatory cytokines, IL-6, IL-10, IFNγ, TNFα, was detected in aPBMCs 
after H69 co-culture. These events might be due to the activation of 
compensatory pathways that synergistically allow H69 to modulate 
the inflammatory microenvironment and support their EMT upon fi-
brosis establishment and progression to CPs.

CONCLUSIONS
CC can modulate inflammation by activating IL-6 and PD-1/PD-L1 
pathways. Our results pave the way for future insights on cross-talk 
of these pathways, aiming to investigate the pathophysiological and 
molecular mechanisms involved in the cascade of cholangiopathies. 
Further evidence will provide the basis to develop new therapeutic 
tools for the treatment of cholangiopathies. 

P - 39
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(YIA) PERIODONTAL LIGAMENT-DERIVED STEM CELLS 
(PDLSCS) ISOLATED FROM PATIENTS WITH PERIODON-
TITIS SHOW A SENESCENT PHENOTYPE THAT CAN BE 
RESCUED BY RG108 

Clarissa Orrico1, Ilaria Roato 2, Giacomo Baima 2,3,  
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Federica Romano 2, Riccardo Ferracini 5,  
Mario Aimetti 2, Federico Mussano2 
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4. Skin Bank, Department of General and Specialized Surgery, A.O.U. Città della Sa-

lute e della Scienza, Turin, Italy.
5. Department of Surgical Sciences and Integrated Diagnostics, University of Geno-

va, Genova, Italy. 
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OBJECTIVES
Periodontitis is a common disease, which at last leads to loss of teeth, 
thus regenerative treatments aim at rescuing the damaged periodon-
tal ligament (PDL) are envisaged. In this work we investigated PDL-de-
rived mesenchymal stem cells (PDLSCs) isolated from both healthy 
donors (hPDLSCs) and periodontitis patients (pPDLSCs) to ascertain 
any functional differences owing to their milieux of origin, and to un-
derstand their actual employ in treatment of periodontitis. 

METHODS
PDLSCs were tested in terms of colony-forming unit efficiency; multi-
differentiating capacity. PDLSC immunophenotype was checked at 
different passages by flow cytometry. Stemness, and senescent state 
was studied by gene expression, flow cytometry, immunofluores-
cence, and β-galactosidase staining. PDLSCs were treated or not with 
RG108, a selective small molecule inhibitor of DNA methyltransferase 
(DNMT), at 50 and 100uM for 5 days.
RESULTS
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The immunophenotype of hPDLSCs and pPDLSCs was comparable 
as well as their multilineage differentiation capabilities, nonetheless 
pPDLSCs showed a marked senescent phenotype soon after isola-
tion, expressing p16 and p21 and being positive for β-galactosidase. 
This subset of senescent cells expressed also stemness genes, such as 
OCT4, SOX2 and NANOG. We investigated whether RG108 treatment 
was able to reverse the senescent phenotype. No significant effects 
were observed on proliferation and apoptosis for both hPDLSCs and 
pPDLSCs after RG108 treatment. RG108 induced a significant reduc-
tion of both p16 and p21 along with an increase of SOX2 and OCT4 in 
pPDLSCs, resulting in a decrease of the subset of pPDLSCs co-express-
ing OCT4 and p21. RG108 also increased the adipogenic potential in 
pPDLSCs, while interferences were not detected on chondrogenic and 
osteogenic potentials. 

CONCLUSIONS
pPDLSCs contained a subset of stem/senescent cells, which can be 
treated with RG108 to obtain a rejuvenation, since they significantly 
reduced senescent markers and up-regulated stemness one. These 
data open new perspectives for the potential treatment of periodon-
titis in situ, indeed it is conceivable that local injection of RG108 could 
avoid the loss of PDL.

P - 40
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EVALUATION OF MECHANO-MIMETIC ACRYLAMIDE 
POLYMERS ABILITY TO DRIVE THE FIBROBLAST-TO-MY-
OFIBROBLAST TRANSITION

Francesco Palmieri 1, Martina Parigi 2, Alice Cappitti 3, 
Rachele Garella 1, Alessia Tani 2, Flaminia Chellini 2,  
Martina Salzano De Luna 4, Daniele Martella 5,  
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6. Istituto Nazionale di Ricerca Metrologica (INRiM), 10135 Torino, Italy

Mechano-mimetic materials are particularly attractive for providing in 
vitro models for fibroblast-myofibroblast (Myof) transition. This repre-
sents a key process in the physiological wound healing and is regarded 
the “core cellular mechanism” of pathological fibrosis in different or-
gans. In vivo mechanical cues, especially those from the extracellular 
matrix (ECM), are determinant together with the chemical ones, such 
as the pro-fibrotic transforming growth factor (TGF)-β1, in promoting 
fibroblast differentiation. The aim of this in vitro study is to replicate 
such a process, using polymeric hydrogels as mechano-mimethic 
scaffold in comparison to conventional glass supports for fibroblast 
cell culture. The latter support in fact, do not account for the tissue 
specific ECM mechanics. To this aim, different mechano-mimetic sub-
strates of polyacrylamide (PA) gels have been prepared by free rad-
ical polymerization, using acrylamide and N,N’-methylenbis(acryla-
mide) as monomers, with an accurate tailoring of water content and 
crosslinking degree, in order to modulate the mechanical properties. 
The resulting stiffness ranged from 29 to 1 kPa. Murine NIH-3T3 fibro-
blasts were cultured in the absence or presence of TGF‐β1 on glass cov-
erslips coated with these PA hydrogels. After 48h of culture, cells were 



156

ABSTRACT BOOK - POSTER COMMUNICATIONS

subjected to morphological (cell shape and area, stress fiber assembly, 
α-smooth muscle actin expression by confocal laser scanning micros-
copy) and functional/electrophysiological analyses (cell membrane 
passive properties and ion currents evaluation by whole cell patch-
clamp), to estimate the acquisition of a differentiated Myof phenotype.
Our results suggest that materials with Young modulus less than 1 kPa 
(soft) triggered an efficient mechanical stimulus to induce fibroblast 
differentiation towards a Myof phenotype, better than stiffer ones, 
even in the absence of the chemical stimulus TGF-β1, potentially mim-
icking the mechanical properties of ECM soon after wounding in vivo.
These findings may open the way to high-throughput in vitro Myof 
models with the great advantage of using biomaterials reproducible 
on a large scale. In addition, since the acrylamide monomers are com-
mercially available and the technique used to create the scaffolds is 
easy, these hydrogels could be suitable to a wide range of applications, 
overcoming the major drawbacks of other mechano-mimetic sup-
ports, such as the low material reproducibility and complex synthesis. 

P - 41
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(YIA) PERINATAL STEM CELL SPHEROIDS IN TYPE 1 DI-
ABETES THERAPY: STRUCTURAL INSIGHTS AND IMMU-
NOMODULATORY CAPACITY  
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OBJECTIVE
Type 1 diabetes mellitus (T1DM) is a complex metabolic disorder char-
acterized by the immune-mediated depletion of insulin-producing 
cells. Currently, the only effective treatment involves the daily admin-
istration of exogenous insulin. To address the underlying immunolog-
ical trigger of T1DM remains a challenge, leading to a significant focus 
on advancing stem cell therapy. The growing interest in employing 
three-dimensional (3D) cell cultures to more accurately emulate in 
vivo conditions can be a strategy to enhance the immunomodulation 
and differentiation potential of cell-based treatments. The aim of this 
study is to establish a reliable 3D stem cell-based model that can be 
investigated to evaluate its immunomodulatory capacity, a potential 
cell therapy application in T1DM.

MATERIALS AND METHODS
To pursue this aim, we created a co-culture spheroid made of amni-
otic epithelial cells (AECs) and Wharton’s jelly mesenchymal stromal 
cells (WJ-MSCs), assembling cells in a 1:1 ratio. The resulting spheroid 
was analyzed for viability, extracellular matrix production, and hypox-
ic state. Furthermore, we evaluated the immunomodulatory ability of 
spheroids by co-culturing them with activated PBMCs or T cells. After 
72 hours of co-culture PBMCs or T-cells were recovered and analyzed 
with flow cytometry.

RESULTS
Our findings suggest that co-culture spheroids are stable during 
long-term culture while maintaining viability, producing a consistent 
extracellular matrix, as observed by immunofluorescence staining. 
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The cellular model modulated activated PBMCs and T-cells by reduc-
ing their proliferation and activation, without affecting the viability of 
immune cells. Additionally, co-culture spheroids promote a tolerogen-
ic response by enhancing regulatory T-cell proliferation compared to 
control PBMCs.

CONCLUSIONS
The obtained co-culture model holds the potential as an encourag-
ing cellular therapy solution for T1DM and regenerative medicine. The 
assessment of the whole immunomodulatory and differentiative ca-
pacities of such model requires further elucidation, necessitating an 
increase in the evaluation of the immune cell population involved in 
T1DM research. 

P - 42
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ASSESSMENT OF MITOCHONDRIAL FUNCTION IN STEM 
CELLS FOLLOWING OXIDATIVE DAMAGE
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OBJECTIVE
Mitochondria plays a pivotal role in cellular stress response, serving as 
both sensors and effectors in maintaining cellular homeostasis during 
challenging conditions. They are at the crossroads of the cellular stress 
response, orchestrating various processes to ensure cell survival and 
maintain overall tissue and organismal health. The ability of mitochon-
dria to regulate energy production, ROS levels, calcium homeostasis, 
apoptosis and metabolism is essential for the cell’s adaptability and 
resilience in the face of diverse stressors.
Multilineage Differentiating Stress Enduring (Muse) Cells are stress-re-
sistant stem cells capable of surviving and differentiating in damaged 
tissues. To understand the mechanisms underlying the stress resist-
ance of Muse cells, we focused on the role of mitochondria.

MATERIALS AND METHODS
We induced oxidative stress with H2O2 for 30 minutes in Mesenchymal 
Stromal Cells (MSCs), Muse cells and Non-Muse cells. After 48 hours, 
we assessed the mitochondrial conditions by evaluating mitophagy, 
mitochondrial integrity, the expression of mitochondrial small pep-
tides, and mitochondrial biogenesis.

RESULTS
Our preliminary findings regarding the mechanisms of mitochondri-
al stress resistance in Muse cells show that mitophagy, the process 
of eliminating damaged mitochondria, increases in Muse cells after 
stress compared to Non-Muse cells and MSCs. This was demonstrat-
ed by immunocytochemistry staining using Mito-tracker, a marker for 
detecting mitochondria, and Lamp1, a lysosomal marker. The integ-
rity of Muse cell mitochondrial DNA is preserved after H2O2 damage, 
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unlike MSCs and Non-Muse cells, as revealed by PCR analysis of both 
large and small mitochondrial DNA fragments. 
Additionally, ICC analysis demonstrated the overexpression of Huma-
nin and MOTS-c, two small peptides encoded in mitochondria, in Muse 
cells after exposure to oxidative stress. These peptides were found 
to play intriguing roles in the cellular stress response, particularly in 
safeguarding mitochondria and enhancing cellular health. Finally, we 
evaluated mitochondrial biogenesis through western blot analysis of 
COX-1 and SDHA proteins. Following oxidative stress, the COX1/SDHA 
ratio was higher in Muse cells, indicating an increase in mitochondrial 
biogenesis.

CONCLUSIONS
Our preliminary results underscore the fundamental role of mitochon-
drial regulation in the stress resistance mechanisms of Muse cells, with 
the aim of further understanding mitochondrial behavior.
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ODONTAL LIGAMENT REGENERATION BY PDLSCS AND 
ASCS
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OBJECTIVE
The union of 3D-printing technology and stem cell-based cell biolo-
gy may be a valid option to build scaffolds capable of supporting tis-
sue regeneration in maxillary surgery. Adipose tissue-derived stem 
cell (ASC) and periodontal ligament stem cell (PDLSC) behaviors are 
being investigated on a 3D-printed composite material (CM). Smart 
bone (SB) filler and polycaprolactone (PCL) matrix are being used to 
promote bone tissue regeneration.

MATERIALS AND METHODS
Three CM were compared: PCL, PCL/SB 70/30 w/w blend, and SB. The 
PCL/SB 70/30 blend was created by incorporating milled SB into the 
polymer matrix through a dry mixing technique with a milling ma-
chine. PCL/SB 70/30 blend and PCL were employed in 3D printing, 
following standard parameters, to fabricate scaffolds for ASC52 hTert 
stem cell line and human primary PDLSC. Biological and morpholog-
ical assessments were conducted. Cell viability was carried out using 
the CellTiter-Glo kit to assess cell proliferation over three time points:3, 
7, and 14 days. All materials underwent a 2-month stimulation in oste-
ogenic culture medium to observe in vitro differentiation. Real-Time 
PCR was employed to evaluate gene expression, focusing on RUNX2, 
ALP, OCN, and COL1. SEM was used to observe new tissue formation, 
and EDX analysis was performed to quantify the presence of calcified 
nuclei like Na2O, P2O3 and CaO within the collagenic matrix.

RESULTS
ASCs demonstrated a significant preference for PCL. Cell proliferation 
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on PCL differed significantly from the one of the other two materials, 
indeed on SB a rapid activity in terms of adhesion and proliferation 
were observed for PDLSC. Thus, SB showed a statistically difference 
from PCL and from PCL/SB on the day 7 only. Real-Time PCR results 
highlighted a distinct variance between the two cell populations. COL1 
gene displayed broad expression across all substrates for both cell 
types. OCN gene expression of PDLSCs varied significantly from that 
of ASCs. This discrepancy led to heightened calcification of collagenic 
matrix by PDLSCs compared to ASCs, a finding further substantiated 
by EDX analysis and SEM images.     

CONCLUSIONS
PCL/SB CM exhibited enhanced biocompatibility and osteoinductivity 
compared to PCL, and it must be considered in the design of custom-
izable, durable and osteoconductive substrate for tissue regeneration. 
Subsequent investigations will be directed towards testing other mes-
enchymal stem cell types and conducting additional biomechanical 
assessments.

P - 44
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WHARTON’S JELLY-DERIVED MULTIFUNCTIONAL HY-
DROGELS: NEW TOOLS FOR REGENERATIVE MEDICINE 
APPLICATIONS
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Human Wharton’s jelly (WJ) has a great potential for regenerative medicine applica-
tions as “natural constituent” to produce biomimetic scaffolds. WJ is rich in extracellu-
lar matrix (ECM) components (hyaluronic acid, various types of collagens and glycos-
aminoglycans), growth factors (FGF, IGFBP 1, 2, 3, 4, and 6, TGFα, GH and PDGF-AA), 
immunomodulators (RANTES, IL-6R, and IL-16), pro- and anti-inflammatory (MCSFR, 
MIP-1a, TNF-RI, TNF-RII, and IL-1RA) and homeostatic cytokines (TIMP1 and TIMP2), 
cytokines associated with wound healing (ICAM-1, G-CSF, GDF-15, MCP-1, GDNF) and 
extracellular vesicles. Proper and controlled cell removal procedures produce the 
decellularized WJ (DWJ) which maintains the abundance of all these factors, providing 
a biocompatible structure capable of supporting many reparative processes, although 
many questions remain open regarding the fabrication and usability of DWJ-based 
scaffolds. 

OBJECTIVE
we aimed to produce scaffolds with a tailored architecture and me-
chanical properties closest to those of the specific tissue, without los-
ing the ability to support cell proliferation, differentiation, ECM synthe-
sis and remodeling. 

MATERIALS AND METHODS
we prepared and characterized DWJ based multifunctional hydrogels, 
in form of 3D millicylinders (WJM), composed of a mixture of alginate, 
gelatine and DWJ (at various %). Different aspects were considered, 
including, the setup of the decellularization protocol, the usability and 
conservation of the devices, and finally the ex-vivo biological evalua-
tion. Degenerated intervertebral disc (IVD) cells isolated from lumbar 
disc tissues of patients undergoing surgical discectomy were used as 
an experimental model.
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RESULTS
the developed protocol, based on a freezing step, leads to the consoli-
dation of the entire polymeric dispersion mixture, followed by an ionic 
gelation step. After gelation of the freshly prepared millicylinders, the 
samples were subjected to a freeze-drying process, resulting in a po-
rous, stable, easily storable and suitable matrix for ex-vivo experiments.
WJMs with the highest percentage of DWJ were effective in support-
ing cell migration, restoration of the IVD phenotype (increased Col-
lagen type 2, aggrecan, Sox9 and FOXO3a), anti-inflammatory action, 
and stem cell activity of resident progenitor/notochordal cells (increase 
in CD24). 

CONCLUSIONS
the DWJ-based formulations proposed here provide an adequate 
stimulus to the resident cells to restart the anabolic machinery.
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(YIA) OXYTOCIN MODULATES OSTEOGENIC COMMIT-
MENT IN HUMAN ADIPOSE-DERIVED STEM CELLS

Giovannamaria Petrocelli1, Provvidenza Maria Abruzzo1, 
Luca Pampanella1, Riccardo Tassinari2, Serena Marini1, 
Martina Fazzina3, Elena Zamagni1,4, Carlo Ventura1,5,  
Federica Facchin1, and Silvia Canaider1

1 Department of Medical and Surgical Sciences (DIMEC), University of Bologna, Bolo-
gna, Italy 
2 Eldor Lab, Bologna, Italy 
3 Department for Life Quality Studies (QUVI), University of Bologna, Rimini, Italy
4 IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di Ematologia “Seràg-
noli”, Bologna, Italy  
5 National Laboratory of Molecular Biology and Stem Cell Bioengineering, National 
Institute of Biostructures and Biosystems (NIBB) c/o Eldor Lab, Bologna, Italy

OBJECTIVE
Human adipose-derived stem cells (hASCs) are harvested in not-inva-
sive contexts and exhibit properties that make them attractive candi-
dates for cell therapy approaches. Identifying natural molecules capa-
ble of modulating their biological properties is a challenge for many 
researchers. Oxytocin (OXT) is a neurohypophyseal hormone involved 
in health and well-being processes. The aim of this study was to ana-
lyze the role of OXT in hASC osteogenesis and adipogenesis, to date 
poorly investigated, as well as to provide a comprehensive framework 
of the effects of OXT on hASC proliferation, senescence, and migration.

MATERIALS AND METHODS
hASCs were isolated from adipose tissue of 3 healthy female patients. 
The effect of 72 hours treatment of OXT on proliferation and cell mi-
gration was evaluated by Bromodeoxyuridine (BrdU) and by scratch 
wound healing assays, respectively. Cell senescence was assessed by 
Senescence‐Associated‐β‐Galactosidase (SA‐β‐Gal) activity staining. 
Gene expression of proliferation, cell cycle, senescence and autophagy 
marker genes was analyzed by real-time PCR (qPCR). The adipogenic 
and osteogenic differentiation ability was assessed by Oil Red O and 
Alizarin Red S staining respectively, and expression analysis of the re-
spective gene markers were performed. The osteogenic commitment 
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was also evaluated by immunofluorescence analyses. The autophagic 
process was investigated by qPCR also during the osteogenic differ-
entiation protocol.

RESULTS
OXT did not affect hASC proliferation and migratory ability, but in-
creased the SA-β-Gal activity, probably related to the promotion of the 
autophagy. OXT promoted osteogenic differentiation in a dose-de-
pendent manner, while it reduces adipogenic differentiation at high-
est dosage. We also observed an increase in autophagy gene markers 
expression at the beginning of the osteogenic process in OXT-treated 
hASCs, leading us to hypothesize that OXT could promote osteogene-
sis by modulating the autophagic process.

CONCLUSIONS
Based on our findings, OXT promotes hASCs osteogenic commitment, 
acting as a driving force in the early days of the differentiation path-
way, and is also able to activate autophagy marker genes in the same 
period of time. Further in vitro and in vivo studies will be needed to 
address this wide area of inquiry. OXT could be a promising molecule 
to use in the field of bone and fracture regenerative medicine.
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(YIA) STRUCTURAL CHARACTERIZATION AND IMMUNO-
MODULATORY PROPERTIES OF SPHEROIDS CONSIST-
ING OF URINE DERIVED RENAL EPITHELIAL CELLS AND 
WHARTON’S JELLY MESENCHYMAL STEM CELLS 

Valeria Pizzuti1, Francesca Paris1, Emma Balducelli1,  
Pasquale Marrazzo1, Jacopo Peca1, Lucio Publio Gallo1, 
Francesco Alviano3, Laura Bonsi1, Giorgia Comai 2,  
Gaetano La Manna1,2 

1 Department of Medical and Surgical Sciences (DIMEC), University of Bologna, 40126 Bologna, Italy 
2 Nephrology, Dialysis and Renal Transplant Unit, IRCCS-Azienda Ospedaliero-Universitaria di Bologna, 
40139 Bologna, Italy
3 Department of Biomedical and Neuromotor Sciences (DIBINEM), University of Bologna, Bologna, Italy

OBJECTIVE
Kidney transplant is a lifesaving procedure for patients with end stage 
kidney diseases. Organs derived from cardiac, or brain death donors 
are increasing, due to the high demand of kidney replacement. These 
organs are highly exposed to the ischaemia-reperfusion and Acute 
Kidney Injury events, leading to an increase in kidney cell turnover for 
replacing damaged cells with functional ones. The damaged or se-
nescent cells lining kidney tubules which are exfoliated and voided 
in urine are known as Urine-derived Renal Epithelial Cells (URECs), 
rarely present in the urine of healthy subjects. Our recent results have 
indicated that URECs from kidney transplanted patients suppressed 
the proliferation of CD4 and CD8 T Lymphocytes and increased the T 
regulatory cell subset, during coculture with Peripheral Blood Mono-
nuclear Cells (PBMCs). However, these experiments were carried out 
in traditional tissue culture plates, which have several limitations com-
pared with more relevant three-dimensional (3D) systems. The aim 
of this study is to combine URECs with Wharton’s Jelly Mesenchymal 
Stromal Cells (WJ-MSCs) to generate spheroids and to evaluate the 
resulting formed 3D structure. The immunomodulatory potential of 
URECs+WJ-MSCs spheroids was also analysed.

MATERIAL AND METHODS
URECs and WJ-MSCs were combined in different ratios, using ultra-low 
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attachment plates to obtain spheroids of 5000 cells each. The sphe-
roids were co-cultured with PBMCs for 72 hours, while PBMCs alone 
were used as control. The apoptosis of PBMCs, the proliferation and 
activation of CD4 and CD8 T cells and the regulatory T subset were 
evaluated by flow cytometry.

RESULTS
URECs and WJ-MSCs successfully aggregate within 24 hours in both 
1:1 and 2:1 ratio (URECs: WJ-MSCs), while spheroids consisting of URECs 
without the mesenchymal cell type did not completely form a defined 
3D structure. URECs+WJ-MSCs spheroids did not affect the apoptot-
ic rate of PBMCs, but significantly reduced the activation of CD4 and 
CD8 T cells. Also, the percentage of regulatory T cells was increased in 
the presence of the spheroid with a 1:1 ratio.

CONCLUSIONS
The combination of URECs and WJ-MSCs supports the formation of 
functional 3D cell aggregates, probably due to the higher condensing 
capacity of WJ-MSCs. Our 3D model shows interesting immunomod-
ulatory properties, which need to be further elucidated by extending 
the analysis panel for the immune cell population involved, including 
B lymphocytes and monocytes.

P - 47



169

ABSTRACT BOOK - POSTER COMMUNICATIONS

(YIA) COMPARATIVE ANALYSIS OF MESENCHYMAL 
STROMAL CELLS ISOLATED FROM ADULT AND PAEDI-
ATRIC BONE MARROW DONORS AND EXPANDED IN 
HUMAN PLATELET LYSATE

Camilla F. Proto1, Alessia G.S. Banche Niclot1, Elena Marini1, 
Federico Divincenzo1, Ivana Ferrero 2, Luciana Labanca3, 
Franca Fagioli 1,2, Katia Mareschi 1, 2

1 Department of Public Health and Paediatrics, The University of Turin, Piazza Polonia 
94, 10126 Torino, Italy; 
2 Stem Cell Transplantation and Cellular Therapy Laboratory, Paediatric Onco‐Haema-
tology Division, Regina Margherita Children’s Hospital, City of Health and Science of 
Turin, Torino, Italy
3 Blood Component Production and Validation Centre, City of Health and Science of 
Turin, S. Anna Hospital, Turin, Italy

OBJECTIVE
The high heterogeneity of Mesenchymal Stromal Cells (MSCs) sug-
gests an improvement of standard protocols of isolation and expan-
sion for their clinical use. We have set a method to isolate MSCs from 
Bone Marrow (BM) using inactivated Human Platelet Lysate (HPL) in 
Good Manufacturing Practice (GMP) conditions. In this study we com-
pared the MSCs obtained from adult and paediatric donors and an-
alysed the characteristics of MSCs during the expansion until the 3rd 
passage. 

MATERIALS AND METHODS
After informed consent, BM samples were collected by washing out 
transplant-dedicated bags from BM donors. Cells were counted and 
plated in six-multiwell plates to evaluate colony-forming unit fibro-
blasts (CFU-F) and seeded at a density of 10.000 cells/cm² in alpha-MEM 
containing 10% of inactivated HPL produced from Blood Component 
Centre and validated under GMP conditions. After detachment, the 
cells were plated at a density of 1000 cells/cm² and evaluated, during 
the expansion, for CD90, CD105, CD73 and CD45/34/14 immunophe-
notype expression. Furthermore, the capacity of MSCs to mature into 
osteoblasts, adipocytes and chondroblasts was analysed with differ-
entiative medium and appropriate staining. Statistical analyses were 
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performed using GraphPad software 9.0.

RESULTS
We isolated MSCs from 43 healthy donors: 20 adults with a median 
age of 28.5 (range 19-49, 6 females and 14 males) and 23 paediatrics 
with a median age of 7 (range 1-18, 7 females and 16 males). The CFU-F 
number was significantly higher in the paediatric group than in the 
adult one (p < 0.0084) while no gender-related differences were ob-
served. 
A multivariable analysis showed a correlation between CFU-Fs and the 
donor age (p < 0.0001) and the growth rate at the first passage (p < 
0.0004), but not in following passages. No significant differences were 
observed in the immunophenotype and in the differentiative capacity 
between the two groups.  

CONCLUSIONS
In this study we demonstrated that paediatric donors showed a high-
er number of CFU-Fs than adult BM donors as reported in a previous 
work in which we isolated MSCs from BM in alpha-MEM containing 
10% of foetal bovine serum. However, the use of HPL increases the per-
formance of MSC growth in both groups allowing a good expansion 
until the 3rd passage without showing significant differences. These 
data demonstrate that HPL guarantees a standard method for MSC 
isolation and expansion under GMP conditions.
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MESENCHYMAL STROMAL CELL SECRETOME FOR RE-
GENERATIVE MEDICINE: MODULATION OF SOLUBLE 
FACTORS AND MIRNAS IN EXTRACELLULAR VESICLES 
UNDER DIFFERENT CULTURE CONDITIONS FOR JOINT 
PATHOLOGIES

Enrico Ragni1, Alessandra Colombini1,  
Michela Maria Taiana1, Paola De Luca1, Simona Piccolo1, 
Giulio Grieco1, Vincenzo Raffo1, Laura de Girolamo1

1IRCCS Ospedale Galeazzi - Sant’Ambrogio, Laboratorio di Biotecnologie Applicate 
all’Ortopedia, Via Cristina Belgioioso 173, 20157 Milano, Italy

OBJECTIVE
In regenerative medicine approaches related to orthopaedic condi-
tions, mesenchymal stromal cells (MSCs) have shown positive out-
comes due to the secretion of therapeutic factors, both free and con-
veyed within extracellular vesicles (EVs). MSC-derived factors can be 
modulated by both culture and environmental conditions but a com-
plete fingerprint is still missing in the context of orthopaedic appli-
cations. Thus, the aim of this work is to characterize adipose-derived 
MSC (ASCs)-secreted factors and EV-miRNAs and their modulation 
after high levels of IFNγ preconditioning or low levels of inflamma-
tion, mimicking the synovial fluid of patients with osteoarthritis (OA). 
Furthermore, the ability of ASC-EVs to penetrate cartilage explants is 
evaluated.

MATERIALS AND METHODS
ASCs were isolated from four donors and cultured with and with-
out IFNγ (1 ng/ml) or TNFα (5 pg/ml) + IL1β (10 pg/ml) + IFNγ (40 pg/
ml) mimicking OA synovial fluid concentration. First, 200 secreted 
factors were analysed by ELISA. Second, 754 miRNAs were studied by 
high-throughput qRT-PCR screening in ultracentrifuge-purified EVs. 
Bioinformatics tools were used to predict the modulatory effect of 
the identified molecules on pathological cartilage and synovial mac-
rophages. Immunofluorescence and time-lapse coherent anti-Stokes 
Raman scattering, second harmonic generation and two-photon ex-
cited fluorescence were used to follow and quantify the incorporation 
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of fluorescent EVs into cartilage explants.

RESULTS
More than 50 cytokines/chemokines and more than 200 EV-miRNAs 
could be identified. The majority of molecules are involved in the re-
modelling of the extracellular matrix and in the homeostasis of inflam-
matory cells including macrophages, promoting their shift towards an 
M2 phenotype. Inflammatory priming and synovial fluid-like condi-
tions were able to modulate the secretome ability to stimulate healing 
and reduce inflammation. Finally, the penetration of EVs in cartilage 
explants was monitored as a rapid process, starting within minutes of 
administration and reaching a depth of 30-40 μm after 5 hours and 
the plateau at 16 hours.

CONCLUSIONS
The secretome obtained from ASCs can be considered as the main 
vehicle through which the mesenchymal stromal cells transfer their 
regenerative and anti-inflammatory potential and the precondition-
ing in an inflammatory environment can further modulate their ther-
apeutic capacities for future applications in the field of joint patholo-
gies such as OA.
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HUMAN AMNIOTIC MESENCHYMAL STROMAL CELL 
CONDITIONED MEDIUM COUNTERACTS CANCER ASSO-
CIATED FIBROBLASTS-RELATED MARKER EXPRESSION 
INDUCED THROUGH TRANSFORMING GROWTH FAC-
TOR BETA ADMINISTRATION 

Jacopo Romoli1*, Paola Chiodelli1*, Andrea Papait1,2,  
Patrizia Bonassi3, Silvia De Munari3, Elsa Vertua3,  
Serafina Farigu3, Antonietta Silini3, Ornella Parolini 1,2

1 Department of Life Science and Public Health, Università Cattolica del Sacro Cuore, 
Rome, Italy 
2 Fondazione Policlinico Universitario “Agostino Gemelli” IRCCS, Rome, Italy
3 Centro di Ricerca E. Menni, Fondazione Poliambulanza Istituto Ospedaliero, Brescia, 
Italy.

*The authors equally contributed to this study

OBJECTIVE
The study investigated whether the secretome of hAMSC (hereafter 
referred as CM-hAMSC) has the potential to contrast the differentia-
tion of fibroblasts to cancer associated fibroblasts (CAF), thus repre-
senting a potential new adjuvant for current therapies such as immu-
notherapies or chemotherapies.

MATERIAL AND METHODS
In vitro differentiation of normal adult fibroblasts towards CAF was per-
formed by adding exogenous transforming growth factor beta (TGFβ). 
The acquisition of CAF features was assessed by immunofluorescence 
for alpha smooth muscle actin (αSMA) expression and for cytoskeleton 
organization. In addition, we used Real Time PCR and flow cytome-
try to assess the expression of the most relevant CAF markers. Finally, 
we evaluated the ability of CM-hAMSC to counteract the acquisition of 
CAF-like gene expression and functionality.

RESULTS
Exogenous TGFβ up-regulated the expression of αSMA and microfibril 
associated protein 5 (MFAP5), two gold standard markers of 
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differentiated CAF-like cells. This increase was also accompanied 
by polymerisation and organisation of αSMA and the deposition of 
MFAP5, as assessed by immunofluorescence analysis. On the oth-
er hand, the same markers were transcriptionally downregulated by 
the action of CM-hAMSC, and immunofluorescence also showed the 
lack of protein organization. CM-hAMSC treatment also led to down-
regulation of CAF-related genes as TGFβ, matrix metalloproteinase-2 
(MMP-2) and fibroblast activation protein (FAP). Our study also report-
ed that CM-hAMSC increases the expression of other proteins typically 
expressed by CAF such as podoplanin (PDPN), tenascin, and interleu-
kin 6 (IL-6).

CONCLUSION
Our preliminary results suggest that factors present in CM-hAMSC are 
able to counteract the effect of TGFβ on fibroblasts, limiting the acqui-
sition of CAF-related markers at different levels. Future experiments 
will assess the ability of the hAMSC secretome to interfere with func-
tional aspects of CAF behavior such as migration and invasiveness in 
order to further explore its potential use in the field of oncology.
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(YIA) HYBRID SPHEROIDS AS A MODEL OF OSTEOSAR-
COMA

Martyna Malgorzata Rydzyk¹, Micaela Pannella²,  
Concettina Cappadone¹, Giovanna Farruggia¹,  
Emil Malucelli¹, Cristina Pellegrino¹, Francesca Rossi¹, 
 Stefano Iotti¹, Toni Ibrahim² and Enrico Lucarelli²

1 Pharmaceutical Biochemistry Lab, Department of Pharmacy and Biotechnology, 
Alma Mater Studiorum University of Bologna, Via San Donato 19/2 40127 Bologna, Italy. 
2 Osteoncology, Bone and Soft Tissue Sarcomas and Innovative Therapies Unit, IRCCS 
Istituto Ortopedico Rizzoli, Bologna, Italy

OBJECTIVE
Osteosarcoma (OS) is the most common primary malignant bone tu-
mour. The 5-year survival rate of patients treated with current therapy 
is 70% when the disease is localized and less than 20% when metastat-
ic. Therefore, new drugs, such as tyrosine inhibitors, must be tested 
to improve patient’s outcome. So far, most of the in-vitro pre-clinical 
studies have been conducted on a monolayer of OS cells. These mod-
els are limited because do not consider the tumour microenvironment 
(TME) in terms of cell composition and 3D structure.  
The aim of this work is to develop 3D OS models including different tu-
mor-associated cells (TAC) such as mesenchymal stromal cells, fibro-
blasts and endothelial cells co-cultured with cancer cells. Mimicking 
OS TME, we will obtain robust results representing the in vivo tumor 
behaviour.

MATERIALS AND METHODS
We built spheroids containing OS cells (MG63 and Saos-2) alone or 
co-cultured with TAC. Spheroids were made by self-assembly in 96-
well ultra-low attachment. Spheroids growth was monitored for 7 days 
by PrestoBlue assay. Spheroids were fixed and embedded in OCT for 
further histological characterisation. 

RESULTS
Results showed that MG63 monocultures developed a compact sphe-
roid with a regular shape, while Saos-2 cells were unable to form a 

P - 51  



176

ABSTRACT BOOK - POSTER COMMUNICATIONS

compact spheroid. When mesenchymal stromal cells, fibroblast and 
endothelial cells were added to cancer cells, the spheroids became 
more compact and viable, as stromal cells can furnish a physiologi-
cal scaffold to tumor tissue. Confirming the validity of the model, the 
structure of the spheroids remains compact and viable over time.

CONCLUSIONS
TAC contributes to OS expansion and exert an impact on invasiveness, 
thus supporting the idea that these cells promote a tumorigenic ef-
fect. The developed spheroids reproduce better the complexity of TME 
in OS tumors, can enable a more accurate model for high-throughput 
screening anticancer drugs. Further studies will be conducted using 
patient’s derived primary cells.
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(YIA) PREPARATION AND CHARACTERIZATION OF EX-
TRACELLULAR VESICLES FROM ADIPOSE TISSUE-DE-
RIVED MESENCHYMAL STROMAL CELLS LOADED WITH 
PACLITAXEL FOR CLINICAL USE IN THE TREATMENT OF 
MESOTHELIOMA PATIENTS

Eleonora Spampinato1, Angela Marcianti1, Sara Nava1, 
 Simona Frigerio1, Simona Pogliani1, Giulia Maria Stella2, 
Guido Maronati3, Paola Gagni4, Federico Cazzaniga5,  
Angelo Guido Corsico2, Daniela Lisini1
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4Scitec CNR, 20133 Milan
5Division of Neurology 5 and Neuropathology, IRCCS Neurologic Institut C. Besta Foun-
dation, 20133 Milan

OBJECTIVE
Extracellular vesicles from Mesenchymal Stromal Cells (MSC-EV) load-
ed with Paclitaxel can represent a new promising approach for the 
treatment of oncological diseases, as malignant pleural mesothelio-
ma, but a standardized Good Manufacturing Practice (GMP)-compli-
ant preparation and conservation procedure is lacking. This issue is 
crucial to use the product as drug. The aim of this project was to set 
up a standardized protocol for the preparation of MSC-EV loaded with 
PTX (EV-PTX) from adipose tissue lipoaspirates of healthy donors, in-
vestigating also the possibility of their conservation.

MATERIALS AND METHODS
MSC obtained from 11 donors were expanded under GMP conditions 
for a maximum of 3 passages. To prepare EV-PTX, PTX (10ug/ml) was 
added to the medium for 20 hours before supernatant collection. Su-
pernatant ultracentrifugation was used to isolate EV/EV-PTX. Products 
preserved at -80°C in both 0.9%NaCl and 0.9%NaCl supplemented 
with 1% dimethylsulfoxide (DMSO) were analyzed to evaluate: identity 
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(flow cytometry), concentration/size/morphology (Nanoparticle Track-
ing Analysis, NTA/Transmission Electron Microscopy, TEM) and protein 
content (microBCA).

RESULTS
EV preserved in 0.9%NaCl and 0.9%NaCl/1%DMSO were similar for 
concentration (1,12E+10±2,95E+09 vs 1,43E+10±7.78E+09 particles/ml), 
size distribution (171,46±32,93 vs 156,70±18,49 nm) and protein content 
(28,38±9,14 vs 33,38±7,65 ng/ml). All data are reported as mean±SD. 
Flow cytometry analysis showed high expression of EV markers CD9, 
CD81 and CD63 and MSC markers CD29, CD44, CD146 and CD105 in 
both conservation mode. However EV integrity/morphology seems to 
be better preserved using 0.9%NaCl/1%DMSO, as shown by TEM and 
NTA istograms. Indeed EV-PTX were conserved in 0.9%NaCl/1%DMSO. 
EV-PTX showed a size distribution of 206,31±9,96 nm (mean±SD), 
higher than that of unloaded EV, but a similar concentration 
(1.09E+10±5,13E+09 particle/ml) and protein content (23,43±6,80ng/ml). 
As EV, EV-PTX displayed high expression of both EV and MSC markers.
Analysis of the drug content, anti-tumor efficiency and the scalability 
of manufacture method involving a bioreactor are in progress.

CONCLUSIONS
These data show that our EV-PTX preparation protocol is successful 
and permit to maintain product integrity/identity. Conservation in 
0.9%NaCl/1%DMSO seems to be better than NaCl alone. These results 
indicate a possible future clinical use of EV-PTX as anti-tumor drug to 
improve treatment of mesothelioma patients. 
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(YIA) MORPHOLOGICAL AND INTENSITY-BASED FEA-
TURES FOR RADIOMICS ANALYSIS OF 3D MULTICELLU-
LAR SPHEROIDS USED IN HIGH-CONTENT SCREENING 
EXPERIMENTS.
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OBJECTIVE
In oncology and regenerative medicine, 3D multicellular spheroids are 
a fundamental in vitro tool for studying the properties of drugs and 
treatments and making expectations for the effects in in vivo tissues. 
In particular, 3D multicellular spheroids are becoming extensively 
used in high-content screenings (HCS) and several morpho-biological 
features are typically estimated, even from a single 2D widefield im-
age, for further radiomics analysis.

MATERIALS AND METHODS
Today, several software and tools are available for extracting mor-
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phological features from spheroid images, but all of them have pros 
and cons and there is not a general validated solution. The features 
extracted are typically diameters, area, volume, circularity, sphericity 
and other morphology-based ones mainly derived from a binary seg-
mentation of the spheroid’s border, and just a few tools also consider 
intensity-based features that can be interesting also for evaluating the 
presence and the extension of an eventual necrotic core of the sphe-
roid. Starting from the second version of AnaSP (i.e. AnaSP 2.0), an 
open-source software designed for estimating several morphological 
features of 3D spheroids by analyzing single 2D widefield images, we 
released AnaSP 3.0 that includes a new module for extracting intensi-
ty-based features and estimating the number of living cells compos-
ing the spheroid.

RESULTS
We performed several experiments to compare with ground truth the 
prediction on the cell distribution in spheroids created with cancer 
cells, fibroblasts, stem cells and co-cultures of those. Predictions were 
obtained by evaluating with AnaSP 3.0 single 2D widefield images 
acquired with an inverted brightfield microscope. Ground truth was 
obtained by sectioning the spheroids with a cryostat. The differences 
between ground truth and predictions obtained with AnaSP 3.0 were 
in the range of 10%.

CONCLUSIONS
We released AnaSP 3.0, a version of the tool optimized for perform-
ing extended HCS radiomics analysis with 3D spheroids. The source 
code, standalone versions, user manual, sample images, video tutorial, 
and further documentation are freely available at: https://sourceforge.
net/p/anasp.
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(YIA) - EQUINE MESENCHYMAL STROMAL CELL-DE-
RIVED EXTRACELLULAR VESICLES: VALIDATION OF A 
PANEL OF RELIABLE MARKERS 

Alessia Sulla1#, Gabriele Scattini1#, Gianluca Moretti2,  
Luisa Pascucci1

1 Department of Veterinary Medicine – University of Perugia - Italy
2 Cellavos AB – Sweden

# Equal contribution

OBJECTIVE
The use of Extracellar Vescicles (EVs) from Mesenchymal Stromal Cells 
(MSCs) is gaining interest as a cell-free therapeutic approach in hors-
es. However, research on EVs is hampered by the lack of standardised 
techniques for isolation and characterisation. In veterinary medicine, 
this problem is exacerbated by the lack of cross-reacting and specif-
ic antibodies, which, even when available, sometimes do not react 
with EVs from domestic animals as indicated in the data sheet. For 
this reason, we have characterised EVs from equine MSCs (eqMSCs) 
to identify a panel of markers that work in this species. In addition, we 
assessed the quality of the EVs isolation protocol by morphological ex-
amination, Nanoparticle Tracking Analysis (NTA) and a pilot study on 
their functional activity by MTT assay on equine tenocytes.

MATERIALS AND METHODS
EVs were obtained from the conditioned medium of adipose-derived 
and Wharton’s jelly-derived eqMSCs. EVs isolation was performed with 
two different techniques: by ultracentrifugation at 100.000 g and by 
ultrafiltration using Merck Amicon™ Ultra Centrifugal Filter 100 kDa. 
The presence, purity, and morphology of EVs were examined by Trans-
mission Electron Microscopy (TEM). The concentration and size distri-
bution of the isolated EVs were determined using a Malvern Panalyt-
ical NanoSight NS300 (NTA). The MTT assay on equine tenocytes was 
performed to verify the functional activity of different concentration of 
EVs after isolation. Western blotting analysis was performed for the fol-
lowing EVs markers: CD9, CD63, CD81, TSG101, Syntenin, Alix, Mitofilin, 
and Calnexin. Cell lysates from human and/or murine MSCs were used 
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as positive controls. 

RESULTS
At TEM, EVs were round-shaped and ranged in size from 30 to 300 nm. 
The MTT assay showed a dose-dependent increase in metabolic activ-
ity of equine tenocytes. Western blot showed the expression of specif-
ic markers consistent with MISEV guidelines, but not the expression 
of other markers that were expected to be detected. This result was 
qualitatively independent by the cell source and purification method.

CONCLUSIONS
We herein provided a panel of antibodies that works with horse spe-
cies and allows standardisation of EVs formulation and reproducibility 
of data. We also showed that equine tenocytes increase their metabol-
ic activity when treated with different concentrations of EVs. 
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TARGETING SENESCENT MESENCHYMAL STROMAL 
CELLS BY SENOTHERAPY.

Gabriella Teti1, Valentina Gatta1, Maria Laura Alfieri1,  
Alessandra Ruggeri1, Mirella Falconi2

1Department of Biomedical and Neuromotor Sciences, University of Bologna 
2 Department of Medical and Surgical Sciences, University of Bologna

OBJECTIVE
Mesenchymal stromal cells (MSCs) have emerged as promising cell-
based therapies in regenerative medicine and in the treatment of de-
generative and inflammatory diseases due to their ability to self-re-
new, modulate immune response and differentiate into multiple cell 
lineages. However, despite accumulating evidence regarding the wide 
functional abilities of MSCs, their clinical application is hampered by 
inconsistencies in therapeutic efficacy. Phenotypic, functional hetero-
geneity and their natural susceptibility to senescence during aging is 
thought to limit their success in clinical use. 
Cellular senescence is commonly defined as a permanent cell cycle 
arrest in metabolically active cells. While senescence has protective 
and reparative roles, it can also contribute to the functional decline of 
tissues. 
Senotherapy is an emerging therapeutic strategy that targets cellular 
senescence delaying the aging process. Senotherapy includes seno-
lytic agents, which selectively induce senescent cell death, and seno-
morphic agents, which indirectly suppress senescence by inhibiting  
senescence-associated secretory phenotypes (SASP) and delay the 
progression of senescence and tissue dysfunction. A promising seno-
lytic agent is quercetin, a natural flavonoid that inhibits cell prolifera-
tion. Being mainly studied for its antioxidant effects in cancer, allergic 
reactions, inflammation, and cardiovascular disorders its precise an-
ti-MSC senescence mechanism is still not clearly identified. The aim of 
this study was to evaluate the effect of quercetin as a senolytic mole-
cule in counteracting cellular senescence. 

MATERIALS AND METHODS
Human MSCs were induced to senescence by H2O2 treatment. Differ-
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ent concentrations of quercetin were tested to evaluate the effects 
on the expression of senescent cell cycle arrest related markers p53, 
p21WAF1/CIP1. Apoptosis and autophagy markers were also evaluated. 

RESULTS
Results showed a strong activation of autophagy and apoptosis in se-
nescent cells compared to control ones.

CONCLUSIONS
the data presented underlined the potential role of quercetin as a se-
nolytic therapeutic agent in selectively targeting senescent cells.
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MESENCHYMAL STROMAL CELL SECRETOME CAN MITI-
GATE AGE-RELATED OVARIAN DYSFUNCTIONS.

Maria Assunta Ucci1, Serena Marcozzi1, Giulia Salvatore1, 
Francesca Gioia Klinger2, Vincenzo Campanella3,  
Antonio Libonati3, Cosimo Tudisco2, Massimo De Felici1, 
Antonella Camaioni1

1Department of Biomedicine and Prevention, University of Rome Tor Vergata, Rome, 
Italy 
2Saint Camillus International, University of Health Sciences, Rome, Italy
3Department of Clinical Sciences and Translational Medicine, University of Rome Tor 
Vergata, Rome, Italy

OBJECTIVE
The aim of the present study is to determine whether conditioned me-
dium (CM) of human Mesenchymal Stromal Cells (MSCs) derived from 
Adipose Tissue (ADSCs) and Dental Pulp (DPSCs), generally waste ma-
terial, is able to mitigate the effects of aging on ovarian dysfunctions in 
a mouse model and to identify specific components of the secretome 
to which this effect can be attributed.

MATERIALS AND METHODS 
ADSCs and DPSCs were obtained from healthy patients, and CMs 
were collected after 3 days of MSC culture. The protocol consisted in IV 
administration of 5 ml/Kg of CMs in aged 129/Sv females (8 months), 
every other day for three times, with one repetition after four weeks. 
One month later, some females were sacrificed and ovaries collected 
to perform follicle count, morphological analysis and gene expression, 
while other females were mated to follow their reproductive output. 
The microRNAs present in CM-DP and CM-AD were analyzed and their 
expression patterns compared to assess the possible role in counter-
acting age-related ovarian features.

RESULTS 
The analysis of histological sections showed an increase in the num-
ber of total follicles, mainly primordial and primary follicles, compared 
to control group. In addition, the treatment increased the pregnancy 
rate (CTRL=8.33%±5.27; DPSC-CM=25.00%±9.13; ASC-CM=60.67%±10.27), 
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the average number of pups delivered per mating cycle and the du-
ration of the entire reproductive life. We verified the improvement of 
oestral cyclicity in both treatments, with a significant decrease in the 
percentage of diestrus (CTRL=82.41%±0.59; DPSC-CM=40.91%±4.54; 
ASC-CM=31.82%±4.54). Moreover, the transcription levels of the pro-in-
flammatory genes TNFα, IL6 and IL1β and the number of mast cells 
in the ovarian stroma were significantly decreased in CM-treated 
females compared to controls. We then identified possible interac-
tions between murine mRNAs and the miRNAs contained in the CMs, 
thereby associating the target genes with specific cellular pathways. 
Interestingly, miRNAs more expressed in both CMs harbored binding 
sites for genes involved in follicle pool dynamics, apoptosis, follicular 
atresia and inflammatory processes.

CONCLUSIONS 
These data indicate that treatment with MSC-CM may mitigate ovari-
an aging and improve the functional status of the entire reproductive 
system, probably acting on the overall inflammatory state of the or-
ganism and, locally, on the ovarian reserve and the oocyte develop-
ment potential.
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(YIA) MIRNOMES SECRETED BY HUMAN MESENCHY-
MAL STROMAL CELLS OF DIFFERENT ORIGINS: THEIR 
ANALYSIS WITH PARTICULAR FOCUS ON PATHWAYS 
DEREGULATED DURING OVARIAN AGING.

Alessia Ventura1, Maria Assunta Ucci1, Andrea Galgani2, 
Stefano Pirrò2, Serena Marcozzi1, Massimo De Felici1, Vin-
cenzo Campanella3, Antonio Libonati3, Giulia Salvatore1, 
Mario Picozza4, Giovanna Borsellino4, Cosimo Tudisco5, 
Francesca Gioia Klinger5, Antonella Camaioni1  
1Department of Biomedicine and Prevention, University of Rome Tor Vergata, Rome, 
Italy 
2CIMETA, University of Rome Tor Vergata, Rome, Italy
3Department of Clinical Sciences and Translational Medicine, University of Rome Tor 
Vergata
4Neuroimmunology Unit, Santa Lucia Foundation I.R.C.C.S., Rome, Italy
5Saint Camillus International University of Health Sciences, Rome, Italy

OBJECTIVE
The aim of the present study was to identify microRNAs (miRs) pres-
ent in the conditioned media (CMs) of MSCs isolated from adipose tis-
sue (ADSCs) and dental pulp (DPSCs). We identified those highly (HE) 
and differentially (DE) expressed among CMs and evaluated their bio-
logical effects on pathways deregulated in the aged ovary.

MATERIALS AND METHODS 
Following the extraction of ADSCs (n=4) and DPSCs (n=2) from healthy 
patients with two different methods (enzymatic digestion and me-
chanical fragmentation), we verified their mesenchymal features by 
analyzing surface markers by flow cytometry and their ability to un-
dergo trilinear differentiation. To obtain the CMs of interest, MSCs were 
cultured in FBS-free aMEM medium for 3 and 7 days. We extracted the 
total RNA from the CMs using a commercial column purification kit 
and sequenced samples on the Illumina platform. After detecting the 
HE and DE miRs, the TargetScan web tool identified the binding sites 
of miRs to the UTR region of gene transcripts, while the Enrichr web 
tool found the pathways deregulated by them.
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RESULTS 
Since all cells secrete a multiplicity of miRs, we identified and com-
pared the expression patterns of those present in the CMs of the two 
cell types under investigation. The PCA analysis for the expression of 
1028 identified mature miRs showed that the organ source was the 
most critical factor responsible for the separation of miRs into two dis-
tinct groups, while the extraction method did not substantially affect 
miRNomes within the tissue type. We then performed a statistical 
analysis to detect the HE/DE miRNAs among the 3-day CMs that have 
been used in in vivo experiments and have showed the capacity to 
counteract ovarian aging in 8-10 month-old mice as well as lengthen-
ing their reproductive life. Interestingly, miRs with high expression in 
both CMs, and those most highly expressed in each of them, showed 
binding sites for genes involved in signaling pathways related to folli-
cle ovarian reserve (FoxO, PI3K-Akt), follicular atresia (apoptosis, P53), 
and inflammatory processes (IL-2, TNF). Moreover, the study of DE 
miRs among the CMs of 3 and 7 days revealed miRs enriched or de-
graded after 7 days of conditioning.

CONCLUSIONS 
The analysis of miRs secreted in CMs of MSCs highlighted their funda-
mental role in counteracting degenerative processes associated with 
ovarian aging and the consequent possibility of using them as thera-
peutic candidates for age-associated dysfunction and beyond. 
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(YIA) A NEW EXPLORATIVE MODEL TO STUDY EXTRA-
CELLULAR VESICLES ACTION IN THE RECOVERY OF 
EPITHELIAL BARRIER INTEGRITY IN INFLAMMATORY 
BOWEL DISEASES

Alice Zaramella1,2, Agner Henrique Dorigo Hochuli1,2,  
Matteo Marin1,3, Paola Bisaccia1,2, Miriam Duci1,2,  
Marcin Jurga4, Michela Pozzobon1,2

1 Stem Cell and Regenerative Medicine Lab, Institute of Paediatric Research Città della 
Speranza, Padova, Italy
2 Department of Women and Children Health, University of Padua, Italy.
3 Department of Biotechnology, University of Verona, Italy.
4 Exobiologics (NV), Belgium.

OBJECTIVE
Inflammatory bowel disease Inflammatory bowel diseases (IBD) such 
as ulcerative colitis and Crohn’s Disease are chronic inflammatory dis-
eases of unknown etiology. Novel approaches for studying epithelial 
barrier repair remain essential to investigate IBD and to improve ther-
apeutic strategies. The Mesenchymal Stem cells-derived extracellular 
Vesicles (MSC-EVs) have shown therapeutic properties, including the 
potential to repair damaged tissues and modulate inflammation. 
We aimed to evaluate the capability of the colorectal cancer cell lines 
Caco‐2 in generating a multicellular layer structure (MSL) as an in vitro 
model that could better mimic IBD in human conditions and to evalu-
ate the protective role of MSC-EVs in epithelial barrier reparation.

MATERIALS AND METHODS
MLS were generated using Caco-2 cells and fibroblasts, seeded in the 
ultra-low attachment plates in 70:30 proportion. The IBD damage was 
assessed using 100ng/mL of a pro-inflammatory cytokines cocktail 
(TNF-alpha, Interleukin-6, and Interleukin-1beta). The 1.0x109 of MSC-
EVs was administered. A viability test, immunofluorescence staining 
for phalloidin, and E-cadherin were performed to characterize the 
structure. The gene expression for MLS characterization, pro-inflam-
matory and anti-inflammatory pathways were analyzed by qRT-PCR 
for LGR5a+, MUC2, OCCLUDIN, TGF-beta RECEPTOR, TNF-alpha RE-
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CEPTOR, and INTERLEUKIN-10  before and after IBD induction and 
EVs treatment. 

RESULTS
The MLS formation started on day 3 and was completed on day 6. The 
administration of the pro-inflammatory cocktail led to a reduction of 
LGR5a+ and OCCLUDIN expression and an over-expression of MUC2 
and inflammatory pathways. OCCLUDIN and MUC2 expression was 
significantly improved after EVs treatment. Moreover, the anti-inflam-
matory action of EVs was demonstrated by the increase of the INTER-
LEUKIN-10 as well as the decrease of TNF-alpha RECEPTOR gene ex-
pression.

CONCLUSIONS
This is the first study recreating the glandular epithelium-like struc-
ture in vitro in 6 days. We demonstrated the role of the stromal cells in 
forming three-dimensional (3D) structures and the role of MSC-EVs in 
modulating the spheroid environment. These results can open a new 
window for a new 3D model to study new therapies against IBD. 
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