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Thursday
June

28

12.30

Registration and Poster set-up

		

15.00

Welcome and opening of the meeting
from Organizers and Authorities
Chairperson: Umberto Galderisi

		

		
		
		

MEET THE EXPERTS
Chairperson: Patrizia Dell’Era

		

Maurizio Abbate (Immagini & Computer, Bareggio)

15.30

		
		
		
		
16.30
17.30
		

		

“Quantitative image analysis in cell biology:
theoretical principles and practical applications
of the most advanced techniques for
multidimensional and temporal quantification”
Young investigators oral presentations
KEY LECTURE
Pier Giuseppe Pelicci (European Institute of Oncology, Milano)

“Regulation of Self-Renewal in Cancer Stem Cells”

18.30

Discussion

19.30

Cocktail and buffet dinner

21.00

GENERAL ASSEMBLY OF SCR SOCIETY
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SATURDAY
June

09.00

		
		

Paolo Bianco (University La Sapienza of Roma)

“Lost in translation: nature, uses and drifts
of mesenchymal stem cells”

09.40

Roberta Piva (University of Ferrara)

10.00

Young investigators oral presentations

10.45

Coffee break

		
		
		

“Regulation and guidance of Mesenchymal Stem
Cell behaviour via the siRNA mechanism:
implications for bone tissue engineering”

Joint session “Italian Association for Cell Culture
		
& Italian Group of Mesenchymal Stem Cells”
		STEM CELLS IN VETERINARY MEDICINE
11.00

		
11.10

		
		

11.30

		
		

Chairpersons: Maura

Ferrari, Roberta Piva

Stefano Grolli (University of Parma)

“Mesenchymal stem cells in veterinary medicine:
therapeutic efficacy and critical aspects”
Cesare Galli (University of Bologna, Avantea)

“Large animals as model for human disease
and regenerative medicine”

Andrea Barbuti (University of Milano)

10.00

Giancarlo Forte (National Institute for Materials Science,

		
		
		
		
		

10.40

Coffee break

		

		

		
15.00

and

Genomics Unit, MBC Centro di Biotecnologie Molecolari)

“About Transcriptome analysis using RNA-seq.”
Concluding remarks

Chairpersons:

Ornella Parolini, Assunta Pandolfi

11.40

Bruno Bonetti (University of Verona)

		

“Mesenchymal stem cells repair infarcted hearts
through paracrine mechanisms”
“Nanovesicles from MSC: therapeutic tool in
neuroinflammation and neurodegeneration”

12.00

Young investigators oral presentations

13.00

Lunch

13.30

POSTER SESSION

15.30
16.00

Young investigators oral presentations
Coffee break

16.30
Joint Session with “Italian Society of Experimental
		Hematology”:
		
CANCER STEM CELLS IN HEMATOLOGICAL MALIGNANCIES
		

		

Chairpersons: Roberto

Camillo Almici

Lemoli, Umberto Galderisi,

16.40

Lara Rossi (University of Bologna)

17.00

Daniela Cilloni (University of Torino)

17.20

Maria P. Martelli (University of Perugia)

17.40

Davide Rossi (University of Piemonte Orientale-Novara)

20.00

Dinner in Santa Giulia (UNESCO site) and guided tour
of the museum

		
		
		
		
		
		

Poster award

Raffaele A. Calogero (University of Torino, Bioinformatics

BASIC RESEARCH: STEM CELL PARACRINE EFFECTS

Massimiliano Gnecchi (Universiy of Pavia)

13.45

		
		

”Peculiar energetic metabolism of human
glioblastoma stem cells”

11.00

		
		

		
Umberto Galderisi

“Hippo pathway as a mechanosensing axis
directing cardiac stem cell proliferation, migration
and differentiation”

Annamaria Cimini (University of L’Aquila)

Lunch

MEET THE EXPERTS 2:

“Patient-derived IPSC as a tool to unravel molecular
determinants of familial atrial fibrillation”

10.20

		
		

13.00

Chairperson:

“Modeling Parkinson’s disease with induced
pluripotent stem cells”

		Tsukuba, Japan)

Liborio Stuppia (University of Chieti)

14.15

Di Pietro, Bruno Bonetti

09.40

		
		

11.50

“Italian network of regenerative medicine”

Chairpersons: Roberta

Antonella Consiglio (University of Brescia)

		
		
		

		

BASIC RESEARCH: STEM CELL DIFFERENTIATION

09.00

		

		STEM CELLS FEATURES IN REGENERATIVE MEDICINE
		
Chairpersons: Liborio Stuppia, Umberto Galderisi

Friday
June

“Inflammation and Hematopoietic Stem Cells:
the role of purinergic signaling
in normal and malignant hematopoiesis”
“Leukemic stem cells in chronic myeloid leukemia”
“About the nature of leukemia-initiating cells (LICs)
in NPM1-mutated AML”
“New genetic lesions in lymphoid malignancies
and their importance for diagnosis, prognosis
and targeted treatment”

Young investigator oral presentations
Thursday
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MMP2 expression in mouse mesoangioblast is dependent on Hsp70 level
F. Geraci, R. Tinnirello, G. Turturici, G. Sconzo

Wnt signaling is an early regulator in the osteogenic commitment of human Mesenchymal Stem Cells from different sources
A. Lannutti, I. D’Alimonte, C. Pipino P. Di Tomo, L. Pierdomenico, E. Cianci1, I. Antonucci, M. Marchisio, M. Romano, L. Stuppia, F. Caciagli, A.
Pandolfi, R. Ciccarelli

Human renal stem/progenitor cells and repair tubular epithelial cell injury: role of inhibin-A, microvesicle-shuttled decorin, miR-1915 and
miR-1225-5p
F. Sallustio, G. Serino, S.N. Cox, C. Curci, G. De Palma, F.P. Schena

Vascular progenitor cells derived from porcine aorta tunica media: isolation, characterization and differentiation potential
A. Zaniboni, C. Bernardini, M. Alessandri, A. Zannoni, F. Bianchi, G. Sarli, L. Calzà, M. L. Bacci, M. Forni

Friday
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CAMKII inhibition by KN-93 rescues the arrhythmic phenotype in a patient-specific model of Cathecolaminergic Polimorphic Ventricular
Tachicardia
E. Di Pasquale, F. Lodola, M. Miragoli, M. Denegri, J. E. Avelino-Cruz, M. Buonocore, P. Portararo, C. Napolitano, S. G Priori and Gianluigi
Condorelli

Intravenous grafts of Amniotic Fluid-Derived Stem Cells induce endogenous cell proliferation and attenuate behavioral deficits in ischemic
stroke rats.
I. Antonucci, N. Tajiri, Y. Kaneco, T. Yasuhara, V. Marroncelli, F. Pelagatti, L. Sorino, A. D’Addiego, M. Alfonsi, G. Palka, C.V. Borlongan, L. Stuppia

Calcium Sensing Receptor Expression in Ovine and Human Amniotic Fluid Mesenchymal Stem Cells (AFMSc). Potential Role of R-568
during Osteogenic Differentiation.
C. Pipino, P. Di Tomo, P. Lanuti, L. Pierdomenico, E. Cianci, I. Antonucci, L. Stuppia, M. Romano, M. Marchisio, B. Barboni, A. Pandolfi

Friday

28 J u n e - 1 5 . 3 0

Myogenic differentiation of human dental pulp and amniotic fluid stem cells by means of demethylation treatment and conditioned media
A. Pisciotta, A. Lu, .B Gharaibeh, M. Riccio, G. Carnevale, J. Huard, A. Ferrari, A. De Pol

Immunomodulatory effects of amniotic membrane derived cells in an in vitro allogeneic and an in vivo xenogeneic sheep Achilles tendon
defect model.
V. Russo, A. Martelli, D. Rossi, A. Mauro, O. Di Giacinto, M. Turriani, P. Berardinelli, A. Muttini, O. Parolini, M. Mattioli, B. Barboni

SA T URDAY
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A morphological and functional study of membrane vesicles derived from horse multipotent mesenchymal stromal cells (MSCs)
L. Pascucci, C. Dall’Aglio, G. Alessandri, A. Pessina, S. Petrini, P. Ceccarelli

Cadaver human mesenchymal stem cells derived from post mortem frozen arteries.
S. Valente, F. Alviano, C. Ciavarella, M. Buzzi, G. Pasquinelli

Self-renewal or paracrine effect? New hepatic regeneration scenario involving human amniotic fluid- and Wharton’s jelly-derived
mesenchymal stem cells
M Riccardi, G Noia, M D’Errico, A Giona, L Merlino, E Capoluongo, G Bonanno, F Di Nicuolo, E Martinelli, D Visconti, A Caruso

Index
A morphological and functional study of membrane vesicles derived from horse multipotent
mesenchymal stromal cells (MSCs)
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Amniotic fluid stem cells accelerate post-injury rat bone repair while attenuate
post-injury bone marrow adipogenic conversion
F. Marchegiani, L. Centurione, A. Pantalone, I. Antonucci, M.A. Centurione, D. Vanni,V. Salini, L. Stuppia,
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Amniotic membrane stem cells enriched in c-Kit: what advantages?
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Atrial Fibrillation modeling with iPSC derived Cardiomyocyte
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A morphological and functional study of membrane vesicles derived from
horse multipotent mesenchymal stromal cells (MSCs)
L. Pascucci 1, C. Dall’Aglio 1, G. Alessandri 2, A. Pessina 3, S. Petrini 4, P. Ceccarelli 1
1.
2.
3.
4.

Department of Veterinary Medicine, University of Perugia
IRCCS Foundation, Neurological Institute “C. Besta”, Cerebrovascular Diseases Unit, Milan
Department of Public Health, Microbiology, Virology, University of Milan,
Experimental Zooprophylactic Institute of Umbria and Marche, Unit of Virology

Multipotent mesenchymal stromal cells (MSCs) assumed a great interest in the last decades due to
several distinctive features such as the ability to home to damaged tissue and to participate in regenerative
processes. The observation that only a small number of transplanted MSCs integrate and survive in host
tissues, has highlighted the possibility that they may predominantly act by a paracrine mechanism. MSCs
actually produce a plethora of signaling molecules able to affect tissue regeneration, neoangiogenesis,
apoptosis and activation of resident stem cells. This paracrine action may be determined, at least in part,
by the transfer of molecules through membrane-bounded vesicles (MVs) released as exosomes from
the endosomal compartment or as shedding vesicles from the cell surface. In this study, we isolated by
ultracentrifugation (100,000g) MVs contained in supernatants of equine adipose-derived MSCs and we
characterized them by transmission (TEM) and scanning electron microscopy (SEM). MV formation
was additionally studied on MSC monolayers fixed in 2.5% glutaraldehyde and prepared for TEM and
SEM analysis. An evaluation of MV ability to affect angiogenesis was finally performed by means of
the rat aortic ring assay. The observed MVs ranged in size from 30 to 500nm, appeared mainly roundshaped and showed an heterogeneous electron density. By means of rat aortic ring assay we additionally
observed that MVs may affect migration of endothelial cells and formation of neovessels. When
cultivated with MVs in fact, aortic rings produce a number of vascular-like cords six times higher than
the rings cultivated with the control medium. As a consequence of these results, it could be hypothesized
that MVs released by MSCs have the potential to be exploited in novel therapeutic approaches as an
alternative to cell-based procedures.
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Amniotic fluid stem cells accelerate post-injury rat bone repair while
attenuate post-injury bone marrow adipogenic conversion
F. Marchegiani1,2, L. Centurione1,2, A. Pantalone2,3, I. Antonucci2,4, M.A. Centurione2,5,
D. Vanni2,3,V. Salini2,3, L. Stuppia2,4, R. Di Pietro1,2
1.
2.
3.
4.
5.

Dept. Medicine and Ageing Sciences, G. d’Annunzio University, Chieti-Pescara, Italy
Ageing Research Center, Ce.S.I., G. d’Annunzio University Foundation, StemTeCh Group, Chieti, Italy
Orthopaedic and Traumatologic Division, G. d’Annunzio University, Chieti-Pescara, Italy
Laboratory of Molecular Genetics, Dept. Psychological, Humanistic and Territorial Sciences, G. d’Annunzio
University, Chieti-Pescara, Italy
Inst. Molecular Genetics, National Research Council, Pavia, Italy

AFSCs represent an ideal cell model for transplantation therapy due to the lack of significant immunogenicity and the absence of tumorigenicity. Although various stem cell sources have been investigated
for bone repair, few comparative reports exist, and cellular distribution and post-implantation viability
remain key issues. The present study was aimed at investigating whether AFSCs could improve bone
healing in a rat model of large bone defect. For in vivo experiments male rats were injured at the femoral
diaphysis in order to produce a 5-7 mm diameter full thickness bone gap. Human AFSCs were expanded
in vitro up to the 4th passage and transplanted in vivo at the lesion sites after being loaded on an HA
(natural nanocrystalline carbonated hydroxyapatite-Orthoss®) scaffold. The femoral defect was left untreated or filled with HA scaffold alone in control rats. Three weeks after implantation all animals were
sacrificed and femoral specimens were explanted, fixed with 10% buffered formalin, decalcified and paraffin embedded. Sections were stained with haematoxylin-eosin and Mallory solutions or labelled with
anti-VEGF or anti-human nuclei monoclonal antibodies. Both gross anatomy and histological observations revealed a major bone tissue remodelling and regenerative response in rat specimens treated with
HA scaffold supplemented with AFSCs. In particular, samples injected with HA/AFSC displayed the
formation of periosteal woven bone and/or of a big fibro-cartilage callus accompanied by an increased
presence of blood vessels at the lesion site and in regenerating bone in close proximity as also shown by
VEGF labelling. Interestingly, a lower presence of adipocytes was detected in the bone marrow of rats
transplanted with AFSCs compared to HA-treated or untreated controls, suggesting the possible differentiation of engrafted AFSCs into functional bone marrow.
This work was partially supported by CariChieti foundation.
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Amniotic membrane stem cells enriched in c-Kit: what advantages?
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Human term placenta (HTP) has attracted increasing attention as an alternative source of stem cells for
regenerative medicine since the amniochorionic membrane harbors stem cells populations that are easily
accessible, abundantly available without ethical objections.
Human amniotic membrane contains two cells types of different embryological origins: amnion epithelial cells (AECs), from ectoderm, and mesenchymal stromal cells (AMSCs) that derived from the
mesoderm.
After isolating mesenchymal stem cells (AMSCs) we enriched the population by selection for the surface marker c-Kit, a stem cell factor receptor (AMSCs+).
We compared the two populations, AMSCs and AMSCs+, evaluating the expression of other stem cell
markers Oct-4, Tra-1-81, SSEA-4. Immunofluorescence analysis showed that the enriched population
exhibits a grater stem cell marker expression than the not-enriched one.
Moreover AMSCs+ included more CD271 positive cells than AMSCs: this was consistent with the interpretation that the c-Kit enriched AMSCs showed a greater stemness population compared to the term
amniotic mesenchymal stem cells
AMSCs are able to differentiate into various cell types including adipogenic, osteogenic, chondrogenic,
neurogenic and hepatic lineages, but AMSCs+ had a better differentiation potential.
The present study demonstrated that there is a correlation between c-Kit and the characteristics of the
pluripotent embryonic stem cell phenotype, with an increasing differentiation potential.
Therefore we concluded that stem cells isolated from normally discarded term placentae and enriched in
c-Kit are a good candidate to be used in cell therapy or in regenerative medicine.

3
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Atrial fibrillation (AF) is the most frequently diagnosed cardiac arrhythmia and is associated with an
increased risk of stroke because of the potential for thrombus formation in atrial blood. AF has traditionally been described as a multifactorial sporadic disease; however recently, genome-wide association
studies have led to the identification of multiple loci, encoding ion channels, transcription factors, and
signaling molecules, that confer increased susceptibility to this type of arrhythmia. Hence in vitro AF
models to identify the genetic basis, to examine cell differentiation, to characterize interactions of cells
belonging to cardiovascular lineage, are urgently needed in order to improve the comprehension of the
pathophysiological basis of AF.
We began to characterize three siblings with a history of persistent AF, who were scheduled to undergo
surgical ablation following failed pharmacological treatment. The young age of onset of loneAF in the
three siblings indicates a strong genetic basis for this form of arrhythmia.
Initially using a candidate gene approach, the genomic DNA of one of the three patients has been analyzed but no relevant sequence variations have been identified in genes previously involved with monogenic AF (KCNQ1,KCNH2, KCNE1, KCNE2, and SCN5A). Therefore we are now in process of
genetically characterize the family by screening several genes through gene-chip and exons sequencing
analysis.
In order to provide a valuable experimental platform to model AF disease, primary cultures of dermal
fibroblasts were established from all patients. From these skin fibroblasts we started to generate induced
pluripotent stem cells (iPSC) by retroviral infection of OCT4, KLF4, SOX2 and c-MYC factors. We
have characterized the pluripotency state of our colonies evaluating colony morphology, alkaline phosphatase staining, expression of pluripotency associated transcription factors (OCT4, SOX2, NANOG,
REX1), surface markers (SSEA3, SSEA4, TRA1-60, TRA1-81), and silencing of retroviral transgenes.
Following the assessment of pluripotency, we have differentiated AF-derived iPSC into cardiomyocytes (CMs) by a standard differentiation protocol through embryoid bodies formation. The presence
of beating cells allowed us to identify and isolate CMs. We were able to record action potentials (APs)
with different waveforms from AF-derived CMs versus a normal counterpart. These results, although
very preliminary, are extremely encouraging because they suggest that the differences we observed in
electrophysiology, borne by the iPSC derived CMs, maybe really due to genetic alterations, thus making
the study of both genomic and transcriptomic signatures of these patients of primary importance in the
comprehension of the biological basis of AF.
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Cadaver human mesenchymal stem cells derived from post mortem frozen
arteries
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Introduction: Cadaveric human vascular tissues could represent an innovative and interesting
alternative source of MSCs that serve as unlimited stem cell reservoir for experimental manipulation
as well as regenerative medicine and transplantation procedures. In this study, we demonstrate the
successful isolation, propagation, morphological, phenotypic and functional characterization of cadaver
mesenchymal stem cells (C-MSCs) derived by post mortem human variously-sized arterial segments.
Materials and Methods: C-MSCs were isolated from explanted vascular samples derived from post
mortem donors after long-time cryostorage in tissue-banking facilities. Isolated C-MSCs were studied
using flow cytometry, histological and immunological staining, gene expression and ultrastructural
analysis.
Results: C-MSCs are capable of survive to a prolonged ischemic insult and longtime cryopreservation.
They appear with spindle-shape morphology, plastic adherent growth, long-living in culture and highly
proliferating. Phenotypically, C-MSCs express numerous surface antigens as mesenchymal (CD90,
CD44, CD105, CD146, CD73), stemness (Stro-1 and Notch-1), pericyte (PDGFR-β and NG2) and
neuronal (Nestin) markers and lack the expression of hematopoietic and vascular markers. Moreover,
these cells showed ability to form spheroids when grown in suspension; to generate colonies by one
single cell; high immunosuppressive potential and endowed with prompt mesodermal capability to
differentiate into adipocytes, osteocytes, chondrocytes and leiomyocytes.
Discussion: Based on these results, the procurement of plentiful different stem cells type from other
sources as post mortem vascular tissue could be a scientific revolution in the field of cell therapy for
many patients with severe lesions and diseases.
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AFMSCs have been recognized as a promising source for cell therapy used in bone traumatic and
degenerative damage. Calcium Sensing Receptor (CaSR), a G protein-coupled receptor able to bind
calcium ions, plays a physiological role in regulating bone metabolism. It is expressed in different kinds
of cells, as well as in some stem cells. Then, the bone CaSR could potentially be targeted by allosteric
modulators, in particular by agonists such as the calcimimetic R-568, and these may be potentially
helpful for the treatment of bone disease.
The aim of our study was first to investigate the presence of CaSR in ovine and human AFMSCs and
then the potential role of calcimimetics in in vitro osteogenesis.
AFMSCs were isolated, characterized and analyzed to examine the possible presence of CaSR by
western blotting and flow cytometry analysis. Once we had demonstrated CaSR expression in both
AFMSCs, we worked out that 1 µM R-568 was the optimal and effective concentration by cell viability
test (MTT), cell number, Alkaline Phosphatase (ALP) and Alizarin Red S (ARS) assays. Interestingly,
we observed that basal diffuse CaSR expression in AFMSCs increased at the membrane when cells were
treated with R-568 (1 µM), potentially resulting in activation of the receptor. This was associated with
significantly increased AFMSC mineralization (ALP and ARS staining), thus demonstrating a potential
role of calcimimetics during osteogenic differentiation. Calhex-231, a CaSR allosteric inhibitor, totally
reversed R-568 induced mineralization.
Taken together, our results demonstrate for the first time that CaSR is expressed in both human and ovine
AFMSCs and that calcimimetic R-568, possibly through CaSR activation, can significantly improve the
osteogenic process. Hence, our study may provide useful information on the mechanisms regulating
osteogenesis in AFMSCs, prompting the use of calcimimetics in bone regenerative medicine.
This study was supported by the Cari-Chieti Foundation (Italy) and ERA-AMGEN (USA)
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Human induced pluripotent stem cells (hiPSCs) generated from fully differentiated somatic cells
offer a unique opportunity for investigation of mechanisms of heart development and disease and
the establishment of initiatives towards personalized medicine. The effectiveness of hiPSCs has
recently been tested in several congenital cardiovascular disorders, confirming their ability to give
rise to differentiated cardiomyocytes (CMs) that possess the main functional and morphological
characteristics of the disease in vivo and are able to respond to specific chemical treatments. The
aim of our study was to create an in vitro model “patient-specific cell-based system” that could
facilitate the screening of new therapeutic molecules for the treatment of Catecholaminergic
Polymorphic Ventricular Tachycardia (CPVT), an inherited life threatening form of arrhythmia
elicited by adrenergic stimulation caused by mutations in the cardiac ryanodine receptor gene (RyR2).
Here we describe the development of a patient-specific cardiac model of CPVT, through the generation
of iPSC from skin fibroblasts of a patient carrying a heterozygous mutation in RyR2 and their subsequent
differentiation into CMs. A comprehensive electrophysiological analysis through whole-cell patch-clamp
and intracellular electrical recordings of spontaneously beating cells revealed the presence of delayed
afterdepolarizations (DADs) in CPVT-CMs, both in resting conditions and after β-adrenergic stimulation,
resembling the cardiac phenotype of the patients. Furthermore, in accordance with previous data on CPVTRyR2 knock-in mouse model, treatment with KN-93, an inhibitor of the Ca2+/calmodulin-dependent protein
kinase II (CaMKII), drastically reduced the presence of DADs in CVPT-CMs, rescuing the arrhythmic
phenotype induced by catecholaminergic stress. Additionally, intracellular calcium transient initiation
measurements on 3D-beating clusters by fast resolution optical mapping reveal the presence of multiple
calcium initiation regions within the CPVT clusters, while single initiation was detected in WT. Such
multiplicity of calcium initiation aggravated in the presence of isoproterenol and was counteracted by KN-93.
In conclusion, our results confirm the anti-arrhythmic effect exerted by CAMKII inhibition by KN-93,
previously shown in mice RyR2 knock-in models in a human specific system. This result strengthens
the potentiality of the use of hiPSCs in drug screening applications and providing us with a suitable
experimental platform to dissect CAMKII pathway in human CMs for the development of customized
therapies.
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Cell therapy for chronic ischemic disease and peripheral artery disease:
optimization of GMP manufacturing and testing methods
M. Radrizzani1, V. Lo Cicero1, S. Soncin1, S. Bolis1, D. Sürder1,2, T. Torre3, F. Siclari3,
T. Moccetti1,2, L. Turchetto1
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The Cardiocentro Ticino Cell Therapy Unit is authorized since 2008 for the production of experimental
advanced therapy medicinal products (ATMP).
The ATMP for the ongoing METHOD study (“Bone marrow derived cell therapy in the stable phase of
chronic ischemic heart disease” – feasibility phase: 5/10 patients treated) consists of fresh mononuclear
cells (MNC) isolated from autologous bone marrow through density gradient centrifugation on standard
Ficoll-PaqueTM; cells are formulated in saline plus human serum albumin and tested for safety (sterility,
endotoxin), identity/potency (CD45/CD34/CD133, viability) and purity (contaminant granulocytes and
platelets).
The aim of the present work was to improve product purity, in view of the upcoming CIRCULATE study
in which the same ATMP will be administered to patients with peripheral artery disease.
A new manufacturing method (low density Ficoll-PaqueTM, low speed wash) was set-up and compared
with the current one. It guarantees significantly higher granulocyte removal (97 vs 89%, p<0.01, T-test)
and platelet removal (95 vs 91%, p<0.01), even though the MNC yield is lowered (13 vs 25%, p<0.01);
consequently, product purity is improved.
Moreover, the product resulting from the new manufacturing process contains higher frequencies of CD34
and CD133 cells (CD34: 6.53±2.29% vs 2.54±1.10%, p<0.01; CD133: 2.87±1.44% vs 0.88±0.57%,
p<0.01) and the product potency is improved (CFC/1E6 cells: 11269±4007 vs 5891±2249, p<0.01;
CFU-F/1E6 cells: 34±23 vs 25±11, p<0.05).
The process has been successfully validated for safety, identity, purity and potency aspects. In particular,
the presence of functional hematopoietic and mesenchymal precursors as well as of cells with invasion
capacity has been demonstrated. To extend product characterization, new testing methods have been
recently implemented, including evaluation of CD184 expression (CXCR4 receptor) and CFU-EC assay
(CFU-Hill assay). The product is stable for at least 20 hours at 10°C.
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Multipotent stem/progenitor cells (MPSC) are present in peribiliary glands of extrahepatic biliary trees
from humans of all ages and in high numbers in hepato-pancreatic common duct, cystic duct, and hilum.
The phenotypes and availability from all age donors suggest that these stem/ progenitor cells have considerable potential for regenerative therapies of liver, bile duct, and pancreatic diseases including diabetes.
At now, biliary-MPSCs have never been subjected to amplification passages.
Based on the importance of in vivo implant of these cells, the object of this study is first of all to develop in vitro strategies of biliary –MPSC amplification, avoiding the lost of their stem and differentiating
potential; and then to evaluate approaches to preserve, from immune system, implanted biliary-MPSC.
We observed by confocal microscopy the maintenance of the adult stem cell marker LGR5 and the cell
proliferation marker Ki67 over several passages of trypsinized biliary-MPSC, cultured in a supplemented medium.
Co-culture experiments, these showed an increased mortality of lymphocytes, from human donors, cultured with biliary-MPSC; Western blot analysis of cleaved PARP and caspase3, together with annexinFITC immunofluorescence detection, were performed to characterize the apoptotic pathway involved in
lymphocyte cell death.
Furthermore we evaluated the expression, in biliary-MPSC, of HGF( hepatocyte growth factor), a crucial component for immunoregulation by MSCs, to better understand the mechanism driving lymphocytes to cell death.
Preliminary results suggest that apoptosis is induced in lymphocytes by modulation of Akt pathway regulated by MPSC derived HGF.
Overall we can conclude that biliary-MPSC could be easily extracted from human samples, amplified in
vitro and then implanted in vivo limiting the immune system response.
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Could human dental follicle precursorsrepresent a source of cells
suitable for osteo-articular tissue engineering procedures?
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Surrounding the developing and unerupted teeth, human dental follicle has been shownto give rise
to the formation of alveolar bone, dental cementum, and periodontal ligament. Follicle-derivedectomesodermal tissue then comprises dental stem cells, which could represent an easy-to-use source of cells
for tissue engineering inin vitro procedures. In order to assess if follicle-derived cell populationshould
comprise precursors able to differentiate in functional cellular components of the osteo-articular
system, heterogeneous cell populations isolated from the dental follicles of young healthy donors were,
firstly, positively selected by using CD90-labeled magnetic beads. After several days of traditional in
vitro culture, CD90+cellular sub-populations were further amplified, and, then,characterized for their
growth capacity and their ability to differentiate intoosteoblasticcells able to produce mineralized
extracellular matrix. In order to improve differentiated tissue formation, dental precursor cells were
cultured in theRotary Cell Culture System (RCCSTM), a particular bioreactor capable of reproducing
optimal hydrodynamic conditions proved to favour the long-term 3D culture of cells/tissues.Within a
few days RCCSTM-cultured dental precursor cells spontaneously formed multicellular aggregates and,
according to the differentiating medium used (inductor of chondrogenesis or osteogenesis), cells were
able to produce either cartilagineous or bone-like mineralisedextracellular matrix. In this latter case,the
quantity of mineral matrixwas significantly higher with respect to that produced in the traditional 2D
static culture conditions. These preliminary results confirmed that precursor cells isolated from dental
follicle could be of interest for in vitro bone and cartilage engineering, and that the RCCSTM bioreactor
providesmicroenvironmental conditionsoptimal for cell homeostasis.

10

Decellularized silk fibroin scaffold primed with adipose mesenchymal
stromal cells strongly improves skin regeneration in diabetic mice
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Silk fibroin (SF) scaffolds have been shown to be suitable substrate for tissue engineering and when
cellularized with Mesenchymal stromal cells (MSCs) improve tissue regeneration. In the present study
we investigated the efficacy of electrospun nanofibrous SF patches, cellularized with human adiposederived MSCs (Ad-MSCs-SF) to improve regeneration of experimental skin lesions in db/db diabetic
mice. Concomitantly we also investigated the effects of decellularized Ad-MSCs-SF patches (D-AdMSCs-SF). The analysis of SF patches by scanning electron microscopy (SEM) and by confocal microscopy showed that Ad-MSCs adhere and grow nicely on SF, maintaining their phenotypic mesenchymal
markers expression. When grafted in diabetic mice, both Ad-MSCs-SF and D-Ad-MSCs-SF significantly improved cutaneous lesions regeneration, reducing the wound area of 40 and 35% respectively,
in just three days from transplants. Wound healing process was similarly accelerated by Ad-MSCs-SF
and D-Ad-MSCs-SF and was completed in around 10 days compared to 15-17 days of controls. RT
gene profile analysis of the wound treated with Ad-MSCs-SF and D-Ad-MSCs-SF showed a very similar increment of genes mainly involved in angiogenesis and matrix remodelling. In vitro experiments
showed that both Ad-MSCs-SF and D-Ad-MSCs-SF co-cultured with human umbilical vein endothelial
cells (HUVECs), dermal fibroblasts (DFs) and keratinocytes (KCs), preferentially enhanced HUVECs
migration. Additionally, D-Ad-MSCs-SF and Ad-MSCs-SF release potent angiogenic factors such as Fibroblast growth factor 2 (FGF2) and vascular endothelial growth factor (VEGF) respectively and induce
microvessels outgrowth in the aorta ring assay. Our results highlight for the first time the possibility of
using D-Ad-MSCs-SF patches to treat ulcers in diabetic patients.
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Dental pulp stem cells potential in cartilage tissue engineering
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The repair of articular defects poses a continuing challenge. Dental Pulp Stem Cells (DPSCs) are a promising alternative source in cell-based tissue engineering for the easily recruitment, the self-renewal and
differentiation potential. The aim of this study was to investigate the in vitro chondrogenic potential of
DPSCs in 2D cultures, 3D pellets and scaffolds. DPSCs were isolated from dental pulp by MACS selection with CD34, c-Kit and STRO-1 antibodies. We at first demonstrated by immunocytochemistry and
Western blot analysis the chondrogenic differentiation potential of DPSC cultivated in a chondrogenic
medium on 2D surfaces. DPSC were then cultured as micromass pellets for 7, 14 and 21 days in order to
obtain differentiation mimicking the physiological environment. We evaluated stem cell differentiation
by histologic, immunohystochemical and immunofluorescence approaches. Proteoglycan deposition,
collagen type II and aggrecan content, and final pellet size started from one week and improved up to
three weeks of culture.
Four types of matrixes approved as medical devices were tested as scaffold for DPSCs: MatrigelTM, PuraMatrixTM Hydrogel, equine collagen sponge and gelatin. After 3 weeks of culture, the differentiation
of the cell-scaffold constructs was analyzed by histology and immunohistochemistry. DPSCs in Matrigel and Hydrogel produced more proteins of the chondral matrix when compared to cells embedded in
gelatin and collagen sponge.
We concluded that these supports, especially Matrigel and Hydrogel, provide a readily available, medically approved and effective device for chondrogenic differentiation in vitro. These DPSCs-scaffold
constructs could be used in clinic for the repair of critical size cartilage lesions.
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Studies aiming to elucidate the pathogenesis of human neurological diseases have traditionally utilized
transgenic animal models and postmortem tissues. The development of murine models has contributed
to understanding human disease, but they do not fully recapitulate the human cellular phenotype. Moreover, postmortem tissues are not always available and often represent the end stage of the disease. In the
past few years, the generation of human induced pluripotent stem cells (hiPSCs) by ectopic expression
of a defined set of factors has enabled the derivation of patient-specific pluripotent cells, providing a
valid support to model human disease and offering hope for personalized cell therapies.
In our laboratory, using an in vitro model of primary cultures of mesencephalic dopaminergic neurons
from mice, we set protocols to study mechanisms involved in neuronal survival and plasticity.
Recently, using a doxycycline-inducible lentiviral system, we have generated iPSCs from human primary fibroblasts. These hiPSCs were similar to human embryonic stem cells for morphology, proliferation,
surface markers and showed a normal karyotype. To test differentiation ability, hiPSCs were directed
to embryoid bodies formation, followed by in vitro differentiation. Immunofluorescence analysis demonstrate the presence of βIII-tubulin, GFAP, α-smooth muscle actin, α-fetoprotein, fibronectin and
desmin-positive cells. For neural induction we combined two inhibitors of SMAD signaling, Noggin and
SB431542. Derivation of cells expressing markers of dopamine neurons was observed after exposure to
sonic hedgehog and FGF8.
Cultures of human dopaminergic neurons could provide a valid model to dissect the molecular and biochemical processes that accompany human neurological diseases.
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Differentiation capability of clones of mouse mesoangioblast stem cells
resistant to oxidative stress
Tinnirello R., Turturici G., Sconzo G., Geraci F.
Dept. STEBICEF sez. Biologia Cellulare, Università di Palermo

Several studies have shown that a poor amount of stem cells survive in damaged tissues when injected
or engrafted in vivo as they are subjected to a cellular stress mediated by cytokines or reactive oxygen
species release in the inflamed area.
For this reason we investigated whether or not stem cell population is composed of cells arranged differently. To this aim we used mouse mesoangioblasts (mabs), vessel derived stem cells which can regenerate muscle tissues in dystrophic dogs or mice and can ameliorate cardiac functionalities in infarct
induced mice. We have performed in vitro assays to reproduce the oxidative stress of inflamed tissues
using H2O2 for 24 hours. We analyzed mabs, both during the treatment and during the recovery up to 5
days. We observed the following parameters: cell proliferation, cell cycle phase distribution, cell death,
intracellular ROS level and caspase activation. Most of the cells died during the recovery, but approximately 10% of them survived. From these surviving cells we have isolated several cell clones. We found
that these cell clones displayed morphological characteristics, cell cycle distribution, duplication time,
ROS content and mRNA stem markers similar to non treated cells. Unlike mabs these cell clones were
more resistant to the oxidative stress, as demonstrated by a second H2O2 treatment. This second treatment did not affect cell clones which mantain in a normal cell cycle and start to proliferate rapidly during
the recovery. To evaluate whether or not the isolated clones mantain their differentiation capability we
induced adipogenic-differentiation obtaining adipocyte.
These results demonstrated that is possible to isolate more resistant cell clones which renew cell differentiation capability.
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Effect of calcitonin during osteogenesis in stem cells from human amniotic
fluid
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Mesenchymal stem cells from amniotic fluid (AF-MSC) are able to differentiate into multiple lineages
and are not tumorigenic after transplantation in mice (De Coppi et al, Nat Biotechnol 2007), becoming
potential good candidates for therapeutic purposes. Many evidences showed in vitro spontaneous
or induced osteogenesis in AF-MSCs, assayed by cell morphology, calcium deposition or alkaline
phosphatase activity.
Considering the role of physiological agents in bone homeostasis, aim of this work was to study the in
vitro effects of calcitonin (Ct), a regulator of bone resorption (Inzerillo et al, J Pediatr Endocrinol Metab
2004), on AF-MSCs during osteogenic differentiation.
Cell samples were from amniocentesis (16th week pregnancy) of healthy subjects following informed
consent; the Ct receptor expression was assayed by immunolabelling and Western blot, while osteogenesis
by alkaline phosphatase activity, and intracellular Ca2+ levels was monitored using single cell imaging
technique.
Ct receptor was expressed in AF-MSCs cultured in growth or osteogenic medium. The intracellular
localization and immunoreactive band of the receptor showed also the presence of an inactive form.
This was supported by a very low and variable cell response to Ct on calcium variations. At early
differentiation days, Ct was able to increase alkaline phosphatase activity.
These preliminary results showed that AF-MSCs could be a potential osteogenic model useful to study
in vitro cell response to Ct and its receptor activation, involved in numerous regulatory actions on
osteoblasts/osteocytes and osteoclasts biology.

This work was partially supported by Fondazione CariChieti
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Evaluation of Valproic Acid, Valpromide and Hibiscus sabdariffa effects
on adipogenic and osteogenic differentiation of human Mesenchymal
Stem Cells
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Department of Surgery and Interdisciplinary Medicine, University of Milan-Bicocca, Via Cadore 48, 20900, Monza
(MB), Italy

The treatment strategies for obesity include lifestyle modifications, pharmacological approaches
and surgical intervention. Considering the interrelation between obesity and bone metabolism, it is
necessary that anti-obesity agents have not side effects on osteogenic process. In the present study we
evaluated the effects of Valproic Acid (AVP), Valpromide (VPM) and Hibiscus sabdariffa extract (HIB)
on the adipogenic and osteogenic differentiation of human Mesenchymal Stem Cells (hMSCs), the
physiological precursors of human adipocytes and osteoblasts. Furthermore, we analyzed ERK1 and
ERK2 involvement in AVP, VPM and HIB effects.
Methods hMSCs, isolated from bone marrow, were induced to adipogenic (AD) and osteogenic (OS)
differentiation in presence of AVP, VPM and HIB at non toxic doses. AD differentiation was evaluated by
examining the accumulation of lipid vacuoles using Oil Red O and Nile Red staining. OS differentiation
was evaluated by Alizarin red S staining, which visualizes calcium deposits. The phosphorylated forms
of ERK1 and ERK2 (pERK1 and pERK2) were assessed by immunoblotting. hMSCs treated for AD or
OS differentiation in absence of the drugs represented control cells.
Results hMSCs AD differentiation was inhibited by AVP and HIB, as demonstrated by the reduction
of lipid droplets accumulation compared to control cells. VPM didn’t exert any effect on adipogenesis.
HIB inhibited hMSCs OS differentiation while AVP and VPM enhanced osteogenesis as shown by the
presence of mineralized matrix at earlier stages than control cells.
In hMSCs induced to AD differentiation, pERK2 was increased by HIB and VPM, while decreased
with AVP treatment. pERK1 was slightly reduced by HIB, but AVP and VPM had no effect. In hMSCs
induced to OS differentiation both pERK1 and pERK2 were reduced by AVP, VPM and HIB treatments.
Conclusions Among the examined drugs, AVP is the most interesting anti-obesity drug because its
antiadipogenic effect is balanced by a pro-osteogenic action. On the contrary, HIB and VPM interference
in OS differentiation makes these substances not suitable as anti-obesity agents. Finally, modulation of
pERK1 and pERK2 during differentiation processes seems not to be related to the effects of examined
drugs.
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Human Dental Pulp Stromal Cells:
Their Plasticity for Regenerative Medicine Applications
S. Barachini1, S. Pacini1, S. Danti2, D. D’Alessandro2, V. Carnicelli2, G. Ciofani3, S. Moscato1, L.Trombi1, S.Cei2, M. Montali1, M. Petrini1
1. Dep. Clinical and Experimental Medicine, University of Pisa
2. Dept. of Surgical, Medical, Molecular Pathology and Emergency Medicine, University of Pisa
3. Istituto Italiano di Tecnologia(IIT), Centro di MicroBioRobotica, Pontedera (Pisa)
In recent years, human dental pulp stromal cells (DPSCs) have received growing attention due to their
characteristics in common with other mesenchymal stem cells, in addition to the their ease of harvesting.
In this study, we demonstrated that the isolation of DPSCs from third molar teeth of healthy individuals
(aged 1835) allowed to recovery of dental mesenchymal stromal cells that showed selfrenewal and
multipotent differentiation capability. Cytofluorimetrical analysis revealed that DPSCs were positive
for CD73, CD90, CD105, STRO1, but negative for CD34, CD45, CD14. Under specific culture conditions, DPSCs were able to differentiate into osteogenic and chondrogenic cells. We also assayed the
angiogenic potential of these cells, evaluating the differentiation process of the DPSCs by flowcytometry
and RTPCR analysis for endothelial markers. The capillary tubelike formation of DPSCs was assessed
using an in vitro angiogenesis assay and the uptake of acetylated lowdensity lipoprotein was measured
as a marker of endothelial function. Differentiated DPSCs expressed the endothelial marker CD309 and
CD31 confirmed by an increased PECAM expression in RTPCR assay. Based on these results, DPSCs
were capable of differentiating into cells with phenotypic and functional features of endothelial cells.
Furthermore, this study investigated growth and differentiation of human DPSCs on Polyvinyl alcohol/
gelatin (PVA/G) bioartificial scaffold compared to a biological scaffold, i.e., human plasma clot. We
showed that both PVA/G and human plasma clot were suitable scaffolds for adhesion, growth and differentiation of DPSCs.
For potential applications in nanomedicine, we also evaluated the interaction between DPSCs and Boron
Nitride Nanotubes (BNNTs). Cytotoxicity assay, using the AlamarBlue dye, showed that BNNTs werenon toxic to DPSCs.
These results suggest that engineered and biological materials could play a key role in guiding and controlling mesenchymal dental stromal cell fate, highlighting their potential use in regenerative medicine.
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Human Mesodermal Progenitor Cells:
Isolation, Characterization and Differentiation Capability
M. Montali1, S. Pacini1, S. Barachini1, R. Fazzi1, V. Carnicelli2, M. Petrini1
1. Dep. Clinical and Experimental Medicine, University of Pisa
2. Dep. of Surgical, Medical, Molecular Pathology and Emergency Medicine, University of Pisa
We recently isolated a precursor cell population from adult human bone marrow or from umbilical
cord blood. These cells are progenitors retaining high proliferation potential and able to differentiate into
endothelial and mesenchymal cells.
Mesodermal progenitor cells (MPCs) are easily distinguishable in culture from typicals pindleshaped
MSCs by their characteristic fried egglike shape; rounded cells with a thick core region that is highly
rifrangent.
Cytofluorimetrical analyses reveal that MPCs show high side scatter signal, stain positively with antiSSEA4 and CD31 lacking mesenchymal markers as CD90, MSCA1, CD166, CD73 and CD271.
MPCs share expression of CD105 with MSCs, but at a lower signal. Quantitative RTPCR was performed
to evaluate the gene expression profile, comparing MPCs with MSCs and hESCs lines. Interestingly,
MPCs exhibit an increased expression of pluripotencyassociated proteins as OCT4, NANOG, SPP1, and
to a lesser extent cMYC and KLF4, but lack LIN28 and SOX2.
We further characterized MPCs by evaluating expression of various integrins and adhesion molecules.
MPCs feature a distinctive pattern of surface integrins as compared to MSCs. In particular, CD11a,
CD11b, CD11c, and CD18 were exclusively expressed in MPCs. Immunofluorescence analysis showed
podosomelike adhesion structures on MPCs. We also reported a consistent expression of CXCR4 on the
MPC surface suggesting that the different phenotypic behaviour could be related to specific functions of
the cell in each differentiation stage. Functional studies revealed that MPCs were able to interact with
activated and nonactivated endothelium as well as showing transendothelial migration capability.
Our data suggest that few modifications in bone marrow culture conditions allow isolating different
percentage of MPCs, carrying superior biological features than MSCs. Better understanding on MPCs
biology could lead to identify a new valuable cell source suitable for reparative medicine.
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Human renal stem/progenitor cells and repair tubular epithelial cell
injury: role of inhibin-A, microvesicle-shuttled decorin, miR-1915 and
miR-1225-5p
F. Sallustio1,2, G. Serino1, S.N. Cox1, C. Curci2, G. De Palma2, F.P. Schena1,2,3
1. Department of Emergency and Organ Transplantation, University of Bari, Piazza G. Cesare 11 70124 Bari, Italy.
2. C.A.R.S.O. Consortium, strada Prov. le Valenzano-Casamassima Km 3, 70100 Valenzano (Ba), Italy.
3. Schena Foundation, European Reserch Center for Renal Diseases, strada Prov. le Valenzano-Casamassima Km 3,
70100 Valenzano (Ba), Italy.

Human adult renal stem/progenitor cells (ARPCs) have been found in the cortex of the renal parenchyma;
they are positive for PAX2, CD133, CD24 and exhibit multipotent differentiation ability. In the last years
several studies focused their attention on the possibility of using these cells to improve kidney repairing
in Acute renal failure (ARF).
We studied in vitro the influence of ARPCs on the repair process of cisplatin-injured renal proximal
tubular epithelial cells (RPTECs) and found that tubular ARPCs (tARPCs), but not glomerular ARPCs,
provided a protective effect by promoting tubular cell proliferation of survived cells and inhibiting
cisplatin-induced apoptosis. Moreover, we found that tARPCs, but not gARPCs, were resistant to the
apoptotic effect of the drug. We showed that tARPCs operated mainly through the TLR2 engagement
and the secretion of inhibin-A protein and of microvesicle-shuttled decorin, inhibin-A and cyclin D1
mRNA. These factors worked synergistically and were essential in the repair process. The involvement
of tARPC-secreted inhibin-A and decorin mRNA in the pathological process of ARF was confirmed
also ex vivo. Then, we studied the miRNA expression profiles of ARPCs and we found distinct sets of
miRNAs that were specifically expressed in ARPCs. In particular, we demonstrated that the expression
of both the renal stem cell markers CD133 and PAX2 depends on lower miR-1915 levels and that
the increase of miR-1915 levels improved capacity of ARPCs to differentiate into adipocyte-like and
epithelial-like cells. Finally, we found that the low levels of miR-1225-5p were responsible for high
TLR2 expression in ARPCs. The identification of this new TLR2-driven recovering mechanism may
shed light on new therapeutic strategies to promote the recovering capacity of the kidney in acute tubular
damage as the use of healing molecules derived from ARPCs without injecting stem cells.
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“Hypoxia” as a tool to test drug-sensitivity of stem cells of chronic
myeloid leukaemia
E. Rovida, M.G. Cipolleschi, P. Dello Sbarba
Dipartimento di Scienze Biomediche Sperimentali
Tumori, Firenze.
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We demonstrated that the stem cell potential of chronic myeloid leukaemia (CML) cell populations is
integrally maintained in low oxygen, where the oncogenic BCR/Ablprotein is completely suppressed. As
BCR/AblmRNA is not suppressed in low oxygen, stem cells (LSC) of CML remain genetically leukaemic
but are independent of BCR/Abl for persistence in culture and refractory to the BCR/Abl inhibitor
matinib-mesylate (IM), being devoid of its molecular target. These studies, besides identifying a novel
mechanism of resistance to IM, provided crucial background and methodology to design alternative
therapeutic strategies capable to target IM-resistant LSC and thereby minimal residual disease (MRD)
of CML.
On that basis, CML cell selection in low oxygen turned out to represent a handy experimental model for
a systematic search of drugs capable to suppress BCR/Ablprotein-negative LSC. CML cells of stabilized
cell lines or primary explants were incubated in liquid culture (LC1) at very low oxygen (0.1%) and
drug-treated or not therein. The effects of treatment were assessed by the Culture-Repopulating Ability
assay, i.e. by transferring LC1 cells to a secondary, drug-free liquid culture (LC2) incubated under
growth-permissive conditions (21% oxygen). Incubation in low-oxygen LC1 for times sufficient or
not to select LSC allowed to estimate the effects of drugs separately on LSC or BCR/Ablprotein-positive
leukaemia progenitor cells (LPC), taking advantage of the marked differences of the typical kinetics of
LC2 repopulation between LPC and LSC.
The above method was applied to test a number of drug classes with different mechanisms of action.
A complex array of outcomes emerged, as we found drugs active on either LSC or LPC, both or none.
Three drugs of different classes were capable to suppress IM-insensitive LSC and therefore identified as
potentially active to control MRD.
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Immunomodulatory effects of amniotic membrane derived cells in an in
vitro allogeneic and an in vivo xenogeneic sheep Achilles tendon defect
model
V. Russo1,3, A. Martelli1, D. Rossi2, A. Mauro1,3, O. Di Giacinto1, M. Turriani1, P.
Berardinelli1,3, A. Muttini1,3, O. Parolini2, M. Mattioli1,3, B. Barboni1,3
1. Facoltà di Medicina Veterinaria, Università degli Studi di Teramo, Teramo, Italy
2. Centro di Ricerca E. Menni, Fondazione Poliambulanza-Istituto Ospedaliero, Brescia, Italy
3. StemTeCh Group
Considering the fundamental role played by the placenta in the fetomaternal tolerance, it is likely that
cells isolated from placental tissues might have immunomodulatory properties. To verify this hypothesis,
in vitro and in vivo studies were undertaken to investigate the potential immunomodulatory role of ovine
and human amniotic cells. To this aim, firstly, ovine amniotic epithelial cells (oAECs) were mixed
with peripheral blood mononuclear cells (PBMC) from healthy sheep. As a result oAECs not only
failed to induce in vitro allogeneic lymphocyte activation, but also actively suppressed lymphocyte
proliferation either in a direct cell-cell contact setting or when cultured in a transwell system (which
prevents cell contact). Then, the capability of human AECs/AMSCs to modulate the inflammatory
response in vivo was investigated after xenotransplantation in experimentally induced sheep Achilles
tendon defects. Samples were collected after 28 days, and analyzed for tendon healing and inflammation.
The immunohistochemical and quantification analyses of leukocyte (CD45), macrophages (CD68),
lymphocytes T (CD3), and lymphocytes B (CD79a) infiltration revealed that hAECs/AMSCs induced a
specific centripetal response that was lower in the tissue closer to the healthy portion of the tendons, while,
it increased through the core of the lesion. In control tendons, instead, the number of inflammatory cells
was always higher except for CD79a+ cells. Moreover, hAECs/AMSCs after 28 days xenotransplantation
were able to survive within the tissue and only ~45% were phagocytized by CD68+ cells. Altogether,
the in vitro data suggest that the inhibitory effect observed in the transwell system may be due to soluble
inhibitory factor(s), and thus, also oAECs can exert their immunomodulatory actions via the release
of paracrine-acting molecules. Morevore, the in vivo findings demonstrate that hAECs/AMSCs can
support tendon regeneration also thanks to their immunomodulatory effects.

21

Immunomodulatory Properties of Biliary Tree Stem/Progenitor Cells
(BTSCs) by FasL/Fas Pathway
M. Riccio1, V. Cardinale2, G. Carnevale1, L. Gibellini1, S. De Biasi1, A. Pisciotta1,
G. Carpino3, A. Cossarizza1, E. Gaudio3, D. Alvaro2, A. De Pol1
1. Department of Surgery, Medicine, Dentistry and Morphological Sciences, University of Modena and Reggio
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Emilia, Modena, Italy.
Department of Medico-Surgical Sciences and Biotechnologies, Polo Pontino, Sapienza University of Rome.
Department of Anatomical, Histological, Forensic Medicine and Orthopedics Sciences, Sapienza University of
Rome, Rome, Italy.

Biliary tree stem/progenitors (BTSCs), obtained from adult biliary tree tissue are multipotent epithelial
stem cells, able to differentiate in vitro and in vivo towards hepatocytes, cholangiocytes or pancreatic
islets. The isolation and characterization of BTSCs open novel scenarios in regenerative medicine for the
potential application of these cells to cell therapy programs for liver, biliary tree, and pancreas diseases.
The ability of stem cells to control T-cells immune-response was recently described for mesenchymal
stem cells (MSC and DPSC). This feature holds a promise in regenerative medicine accordingly to the
hypothesis that BTSCs themselves are able to control allogenic response following in vivo implant.
In this study we analyze, in vitro, the interaction between human BTSCs and human lymphocytes isolated
from different donors. FACS analysis of T-cells co-cultured with BTSCs for different time indicate
that BTSCs induce apoptosis in activated CD4+ and CD8+ T-cells populations. Moreover Fas receptor
appears to be more expressed in T-cells co-cultured with BTSCs respect to resting T-cells. Western blot
data demonstrate that BTSCs constitutively express high level of FasL that increases after co-culture
with T-cells. Confocal microscopy carried out on the first cell seeding (after isolation) demonstrates that
FasL was expressed only by epithelial cells and not by fibroblast like cell population. Furthermore triple
immunofluorescence labeling by anti-LGR5/anti-EpCAM/anti-FasL demonstrates that the epithelial cell
population expressing FasL corresponds to endodermal stem cell population identifiable with BTSCs.
Our data suggest that BTSCs could modulate the T-cells response through the production of FasL that
influences the lymphocyte FasL/Fas pathway by inducing “premature” apoptosis in CD4+ and CD8+
T-cells.
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Intravenous grafts of Amniotic Fluid-Derived Stem Cells induce
endogenous cell proliferation and attenuate behavioral deficits in
ischemic stroke rats
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The discovery of amniotic fluid -derived stem cells (AFS) initiated a new and very promising field
in stem cell research. These cells possess immune-privileged characteristics suitable for a successful
transplantation. The purpose of this study was to assess the therapeutic benefits of AFS cells in a rodent
model of ischemic stroke. Adult male Sprague-Dawley rats are subjected to middle cerebral artery
(MCA) occlusion for 60 minutes and 35 days later animals exhibiting significant motor deficits received
intravenous transplants of rat AFS cells or vehicle. At days 60–63 post-MCAo, significant recovery of
motor and cognitive function was seen in stroke animals transplanted with AFS cells as compared to
vehicle-infused stroke animals. Hematoxylin and Eosin (H&E) staining revealed a significant reduction
of infarct volume coupled with significant increments in the cell proliferation marker, Ki67, and the
neuronal marker, MAP2, in the dentate gyrus (DG) and the subventricular zone (SVZ) of AFS celltransplanted stroke animals compared to vehicle-infused stroke animals. This study reports the therapeutic
potential of AFS cell transplantation in stroke animals, likely via enhancement of endogenous repair
mechanisms.
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Involvement of the endocannabinoid system in cardiomyogenic lineage
differentiation of stem cells from human amniotic fluid
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European Center for Brain Research/Santa Lucia Foundation, Rome, Italy.

The discovery of stem cells in amniotic fluid (AFSCs) with intermediate properties between embryonic
and adult SCs has opened new perspectives for the treatment of many diseases, and for possible
applications in transplantation from degenerative diseases to reconstructive surgery. Their high rate of
proliferation and differentiation potential into osteogenic, adipogenic, neuronal, myogenic, endothelial
and hepatic lineages appears to offer clear advantages over mature SCs. In addition, much alike embryonic
SCs AFSCs express the transcription factor Oct4, but unlike SCs they have a low immunogenicity, do
not form tumors, and do not raise ethical issues. The identification of the different elements of the
endocannabinoid system (ECS) in some stem cells, such as those from mouse embryos, suggests that
endocannabinoids may be involved in regulatory processes of survival and differentiation of SCs.
Here, human AFSCs were characterized by means of SCs molecular markers, and then were induced
to differentiate into the cardiomyogenic lineage as demonstrated by morphological detection of distinct
markers such as the sarcomeric α-actinin. The presence of the main metabolic enzymes of the two major
endocannabinoids, anandamide (N-arachidonoylethanolamine, AEA) and 2-arachidonoylglycerol (2AG) [i.e., NAPE-PLD and FAAH, for AEA; DAGL and MAGL, for 2-AG], as well as of their binding
receptors [CB1, CB2 cannabinoid receptors, and vanilloid TRPV1 channels] was ascertained in hAFSCs,
before and after differentiation, at mRNA and protein expression levels, by qRT-PCR and Western
blotting, respectively. Remarkably, hAFSCs had all major ECS elements and, after differentiation into
cardiomyocytes, they showed a significant increase of all these components, suggesting a key-role for
ECS during the differentiation process. Further studies in the presence of receptor antagonists and/or
inhibitors of metabolic enzymes are in progress, in order to better clarify the role of endocannabinoid
signalling in hAFSCs differentiation.
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Involvement of Treg in the immunomodulatory effect of amniotic
membrane derived cells
S. Pianta, D. Rossi, O. Parolini
Centro di Ricerca E. Menni, Fondazione Poliambulanza-Istituto Ospedaliero, Brescia, Italy

Mesenchymal stromal cells (MSC) obtained from different sources are currently drawing much
attention due to their stem cell potential and immunological features, supporting their potential utility
for regenerative medicine applications. Despite many studies having provided evidence in support of
the immunoregulatory effects of MSC, the exact mechanisms underlying these effects remain to be
fully elucidated. We have previously demonstrated that cells derived from the mesenchymal layer of
the human amniotic membrane (hAMTC), when present both in contact and transwell settings, and also
conditioned medium derived from culture of these cells inhibit T cell proliferation. We have shown that
the immunomodulatory action performed by AMTC is mediated by soluble factors secreted by these
cells.
In this study we evaluate the effects of soluble factors derived from amniotic mesenchymal tissue cells
on different subsets of T cells. Conditioned medium derived from amniotic mesenchymal cells (CMhAMTC) was obtained by culturing these cells for 5 days in the absence of any activatory stimuli in
serum-free conditions. Lymphocyte proliferation was induced by the co-colture of T cells with irradiated
allogeneic “stimulator” PBMC (Mixed Lymphocyte Reactions, MLR).
We demonstrated that conditioned medium derived from amniotic mesenchymal cells reduces the
proliferation of both CD4+ and CD8+ lymphocyte subsets. Moreover, our data suggest that CM-hAMTC
was able to downregulate both Th1 and Th2 subsets. Interestingly, we showed that CM-hAMTC upregulate
the Treg cell population. All together, these data confirm that factors derived from amniotic membrane
cells exert a T cell anti-proliferative effect and induce T lymphocytes with regulatory functions (Treg).
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Isolating sinoatrial precursors from embryonic stem cells for the
development of a biological pacemaker
G. Campostrini, A. Scavone, A. Bucchi, R. Milanesi, M. Baruscotti, S. Antonini,
G. Messina, D. DiFrancesco, A. Barbuti
Department of Biosciences, Università degli Studi di Milano, via Celoria 26, 20133 Milano, Italy

The sinoatrial node (SAN) is the natural pacemaker of the heart. Dysfunctions in the generation or
conduction of the electrical impulse cause serious pathological conditions currently treated with the
implantation of electronic pacemakers. Electronic devices, although life-saving present however some
limitation and more importantly are a palliative, not a cure. Recently, many efforts have been made by
researchers to develop a biological pacemaker, i.e. a cellular substrate able to induce ectopic spontaneous activity in the host tissue. A promising strategy to obtain pacemaker cells is in vitro differentiation
and isolation of embryonic stem cells (ESCs) or induced pluripotent stem cells (iPSCs). The main challenge arising from this approach is to find a reliable and reproducible protocol to isolate a homogeneous
cell population with a pacemaker phenotype, devoid of any teratogenic potential.
We succeeded to select a mouse ESCs-derived population of pacemaker precursors by CD166 expression. This protein is specifically and transiently expressed on the plasma membrane of the developing
mouse heart cells, including those forming the region of the prospective SAN. During in vitro differentiation of ESCs, we identified a suitable time window to select and sort a population of CD166+ cells
which develop into spontaneously beating SAN-like cells. We found that these cells express high levels
of SAN genes and low levels of ventricular genes. Furthermore, in culture CD166+ cells form an autorhythmic syncytium with the molecular and electrophysiological properties of mouse SAN myocytes,
whose firing rate can be modulated by activation of β-adrenergic and muscarinic receptors. Finally, in an
in vitro co-culture system, CD166+ cells are able to connect to and pace newborn ventricular myocytes
at a faster rate than their own, thus behaving like a pacemaker.
Our results open a new perspective in the generation of biological pacemakers for future clinical applications.
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Melanoma stem cell origin correlates with cell morphology features
defined in vivo with reflectance confocal microscopy
F Beretti, AM Cesinaro, C Longo, A Casari, G Pellacani, A De Pol
Department of Surgical, Medical, Dental and Morphological Sciences with interest in Transplant, Oncology and
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Malignant melanoma is the most highly aggressive type of skin cancer. The resistance to existing treatments and the rapid rise in its incidence underscore the importance of acquiring a better understanding
of the melanomagenesis. Human melanoma cells, like normal melanocytes, derive from neural crest
lineage, but is still unknown the features of melanoma initiating cells. Recently in vivo reflectance confocal microscopy (RCM) has been introduced in clinical practice because of its peculiar capability to
non-invasively produce nearly histologic images of the skin up to the superficial dermis in horizontal
sections. The RCM represents a good tool to rapidly collect knowledge about melanoma cell morphology in cancer studies. Interestingly, a peculiar morphology seems to be correlated to different prognosis.
In the hypothesis that cell morphology may influence the growth pattern and changes with increasing
tumor seriousness, in our study we sought to evaluate melanomas, acquired by means of confocal microscopy, to focus on the description of cell morphology and their arrangement correlating them with
marker of melanoma progression.
We retrospectively analyzed images and samples from 30 patients corresponding to 10 superficial spreading melanomas, 10 cases of lentigo maligna and 10 nodular melanomas.
Dermoscopic images were acquired by a polarized dermoscope. Confocal imaging was performed with
near-infrared reflectance-mode confocal laser scanning microscope (Vivascope1500®). Immunohistochemical studies were carried out to evaluate different markers having a role in melanoma process as
CD271, marker of neural crest stem cells, pAkt and pERK, two protein kinases that drive pathways
altered typically during melanoma formation.
Our results suggest that CD271 expression in cancer cell aggregates is linked to malignancy degree of
melanoma characterized with RCM. Therefore the CD271 detection could be associated with RCM evaluation in order to improve the prognosis pattern and will help patient-by-patient management for more
efficient immunotherapies and/or drugs to be tested in clinical trials.
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Mesenchymal stem cells nanovesicles: innovative therapeutic approach
for neuroprotection and neuroregeneration
B. Bonetti1,A. Farinazzo1, S. Angiari2, I. Scambi1, E. Turano1, R. Mariotti 1,
G. Constantin2
1. Department of Neurological and Movement Sciences,
2. Department of Pathology, University of Verona.
The efficacy of mesenchymal adipose-stem cells (ASC) has been demonstrated in different
neurodegenerative and neuroinflammatory animal models, although concerns about their safety have
been raised, particularly related to their persistence in ectopical niches. For this purpose, we have tested
the efficacy of nanovesicles (NV) from ASC by experimental models in vitro and ex vivo and verified
the mechanisms able to modify pathological environments protecting neuron, promoting regenerative
processes and modulating immune responses. We found that ASC NV increased cell viability of the
neuroblastoma cell line SH-SY5Y, primary murine hippocampal neurons and the motorneuron cell line
NSC34 exposed to H2O2; the neuroprotection was mainly due to strong anti-apoptotic effect of ASC
NV. We also tested the neuroregenerative potential in the ex vivo model of cerebellar slice cultures
incubated with the demyelinating agent lysophosphatidylcholine (LPC). We found a 2.2 fold increase
of precursor cells by immunoblotting for nestin and a parallel 5 fold increase of MBP myelinated areas
by immunohistochemistry as compared to LPC-demyelinated controls. Taken together, these results
are consistent with a major role of ASC NV in mediating the neuroprotective/neuroregenerative effects
of the parental cells and suggest that ASC-NV may represent a novel and safe cell-based therapeutic
approach for neurological diseases.
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Mesenchymal stromal cells: a promising tool in veterinary medicine
S. Renzi, S. Dotti, M. Ferrari
Laboratorio Colture Cellulari, Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna, Brescia.

Mesenchymal stromal cells (MSCs) are considered the survival kit of the organism; in fact, they are
responsible either for reparation of damaged tissues or for renovation of health tissues. The MSC field
in veterinary medicine continues to evolve rapidly and animals serve as models for preclinical evaluation of their applications in human beings. The most commonly used sources of MSCs in the clinical
setting are bone marrow and adipose tissue. Nowadays, practical approach in veterinary field focuses
on equine and canine species, cells were employed in musculoskeletal disorders, wound repair and as
an adjunct therapy for spinal cord disease. Regarding these approaches, IZSLER cell culture laboratory
has developed protocols about MSCs manipulation. In particular, it has been considered their potential
clinical employment in veterinary regenerative medicine. MSCs were isolated from adipose tissue and
bone marrow (equine, canine); cells were in vitro amplified, characterized, subjected to sterility controls
and, finally, cryopreserved. Until now, 105 horses have been treated with MSCs, they were affected by
different kind of ligament and tendon damages. Patients were subjected to clinical observations and ultrasound evaluation. Cell therapy was also performed in 8 dogs: animals were treated in order to repair
different kind of injuries: osteochondritis dissecans, tibial-rotuleous tendon break, arthrosynovitis and
spinal cord compression. Many studies suggest the use of platelet rich plasma, alone or in association
with MSCs, promoting damaged tissue regeneration. In fact, it has been noticed that properties of platelet growth factor contribute to a correct restitutio ad integrum of the lesion. MSCs field represents an
intriguing topic in cell therapy but their real role and features are not completely clear. For this reason,
available data should be improved and better analyzed, in order to highlight every possible negative/
positive effects on biological organisms.
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MMP2 expression in mouse mesoangioblast is dependent on Hsp70 level
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Mouse mesoangioblasts (mabs) are vessel derived stem cells which are able to differentiate in almost
all mesodermal tissues. They have the ability to migrate and to cross the endothelial barrier. In our
previous work we have demonstrated that mabs release membrane vesicles which contains MMP2/9,
generally involved in cell migration. A deregulated expression of these metalloproteinases is responsible
for several pathological processes (e.g. cancer). The aim of this study was to investigate the role of
Hsp70 on MMP regulation. For this reason we observed MMP2 expression in A6 cells, a clone of mabs,
in one Hsp70 silenced clone (NM3) and in an overxpressing one (T5). Quantitative real time PCR
demonstrated that in T5 cells there was an increase in MMP2 mRNA level, whereas in the silenced
cellular clone there was a reduction in its level. To study the role of the different MMP2 level we used
transwell assays to evaluate the effects of MMP2 on cell migration and ECM invasion. It was evident
that Hsp70 silenced cells have a lower migrating capability than A6 cells. On the contrary, T5 cells have
an higher capability in matrix degrading. Moreover, by using an MMP9 inhibitor we demonstrated that
MMP2 as a more predominant role than MMP9 in mabs migration. As the transcription factor NF-kB is
responsible for MMP2 transcription we investigated whether or not there is an interaction between this
factor and Hsp70. Immunoprecipitation experiment showed that Hsp70 interacts with p65, demonstrating
that there is an interaction between NF-kB and Hsp70. On the contrary, no co-immunoprecipitation was
observed between Hsp70 and the negative regulator IkB.
All these data let us to hypothesize that there is a relationship between Hsp70 amount and MMP2 level
and this is probably due to its link with NF-kB.
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Multipolar Map5-expressing cells: a subset of stage-specific newly
generated, parenchymal cells in the mammalian central nervous system
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Parenchymal adult neuro-glio genesis may represent a promising endogenous source for brain repair. Yet
this is a highly heterogeneous phenomenon among different mammalian species (Nishiyama et al, 2009,
Nat Rev Neurosci; Bonfanti and Peretto, 2011, Eur J Neurosci). In addition, parenchymal progenitors
identity and physiology remains unclear. This fact is mostly due to the scarce availability of stagespecific markers, which make difficult to distinguish among the real cell populations and the various
differentiation stages of the same population.
Here we have focused on a subset of multipolar cells (mMap5 cells) expressing the microtubule
associated protein 5 (Map5), which is known to be present in most neurons (Riederer, 2007, Brain
Res Bull). We characterized the morphology, phenotype, regional distribution, proliferative dynamics,
and stage-specific marker expression of these cells in the rabbit and mouse CNS, also assessing their
existence in other mammalian species. mMap5 cells appear to be a population of glial cells sharing
features but also differences with Ng2+ progenitor cells.We show that mMap5 cells are newly generated,
postmitotic parenchymal elements of the oligodendroglial lineage. Yet, mMap5were never found to coexpress the Ng2 antigen, thus being a stage-specific population of polydendrocytes. Finally, we report
that the number of mMap5 cells, although reduced within the brain of adult/old animals, can increase in
neurodegenerative and traumatic conditions.
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Myogenic differentiation of human dental pulp and amniotic fluid stem
cells by means of demethylation treatment and conditioned media
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Duchenne muscular dystrophy (DMD) is a genetic mutation resulting in muscle degeneration that leads to death by the mid-twenties. Cell therapy can be used to reintroduce dystrophin to repair damaged
muscle fibers. Human dental pulp (hDPSCs) and amniotic fluid stem cells (hAFSCs) may represent an
alternative, less controversial source to embryonic stem cells. Human DPSCs can be isolated from adult
human dental pulp of the third molars during routine extraction. Human AFSCs, which represent 1%
of the cells in human amniocentesis specimens, can be obtained by immunoselecting the antigen c-Kit
(CD117) positive population, via magnetic cell sorting. Human DPSCs and AFSCs have been shown to
be self-renewing and multipotent, therefore they may represent promising tools for muscular dystrophy
therapies. This study evaluated the myogenic potential of hDPSCs and hAFSCs using different conditions, to optimize the most effective protocol to differentiate the cells towards a myogenic lineage, by
means of demethylation: modulation of the myogenic potential of these stem cells was achieved in vitro
by combining demethylation treatment, which increases the expression of muscle regulatory factors
(MRFs), with the addition of conditioned medium from differentiating C2C12 cells. Human stem cells
pre-differentiated after demethylation treatment, with and without the addition of conditioned media,
were then injected into gastrocnemius muscles of 8-10 weeks old SCID/mdx mice. Two weeks later, muscles were harvested and tissue cryosections underwent immunofluorescence staining, which revealed
the engraftment of hDPSCs and hAFSCs in the host muscle, and their capacity to restore dystrophin, as
demonstrated by their presence in dystrophin positive muscle fibers. These results suggest that hAFSCs
and hDPSCs are suitable, non-controversial sources of stem cells that could be very useful for translational strategies to increase the repair of injured skeletal muscle in DMD patients.
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Optimization of hMSCs culture conditions in biocomposite scaffolds for
bone and cartilage tissue engineering
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Mesenchymal Stem Cells (MSCs)-based tissue engineering is one of the most promising approach for
bone and cartilage regeneration. We are interested in the development of new “constructs” with potential
therapeutic benefits, by using a suitable combination between stem cells and biocompatible scaffolds.
We focused on the use of biocomposite scaffolds, which aims at overcoming the limitations of the intrinsic individual biopolymers and at enhancing cell differentiation. In order to optimize encapsulation and
culture conditions, we used MSCs from umbilical cord Wharton’s Jelly (WJMSCs), osteoblasts and dedifferentiated chondrocytes, after standard immunophenotyping. Cells were encapsulated in composite
microfibers and microbeads by an extrusion method, with a syringe-pump letting flow the biomaterials’
solution (Alg 2% w/v, Alg 2.25% w/v plus Gt 2.25% w/v, Alg 2% w/v plus UBM 0,5% w/v) containing cells into a gelling solution. Cells were successfully encapsulated in all tested conditions, showing
specific alignment and high viability. Preliminary results, obtained from gene expression analysis and
morphological observations, revealed that the combination of cells with these scaffolds supported cell
survival and differentiation, even in the absence of traditional inducers, in comparison with conventional
2D culture. Our data highlight the interest about the combination between osteochondroprogenitors and
biocomposite scaffolds for tissue engineering applications. In addition, the optimization of this approach could greatly favour differentiation and regeneration potential of alginate based constructs without
differentiating agents, for bone and cartilage tissue repair.
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Patient-derived IPSC as a tool to unravel molecular determinants of
familial atrial fibrillation
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Atrial fibrillation (AF) is the most frequently diagnosed cardiac arrhythmia and is associated with an
increased risk of stroke. Although AF can be easily diagnosed with an electrocardiogram, the underlying
biological mechanism remains poorly understood. The major drawback in studying the molecular mechanism at the basis of familial AF has been the paucity of diseased myocardium and the unavailability
of control healthy myocardium. The possibility to generate human induced pluripotent stem cells (hIPSCs) and differentiate them into cardiomyocytes, has opened the possibility to compare the functional
properties of cardiac cells derived from patients affected by AF and from healthy individuals.
We generated patient-derived iPS clones from one of three siblings with a history of persistent AF and
from unaffected controls. These iPSC were differentiated toward CMs that were studied by patch clamp
experiments. Electrophysiological analysis indicated that spontaneously beating AF-derived cardiomyocytes have a mean firing rate significantly higher than that of control-derived cardiomyocytes while
other parameters such as the maximum diastolic potential and action potential duration did not differ.
Since cardiac rate is controlled by the pacemaker If current we have recorded If and found that, in diseased cells, this current activated at more positive voltages than in control cells, a difference compatible
with the faster rate. Preliminary data obtained using ion channel blockers showed also that AF-derived
cells are less sensitive to 50 mM Ni2+, a blocker of the calcium current ICaT, than control cells, suggesting a minor contribution of this current to the action potential. In conclusion, our data show that iPSC
represent a good in vitro cellular model to unravel functional alterations caused by unknown genetic
mutations at the basis of complex cardiac diseases such as AF.
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Glioblastoma the most common adult brain tumor, is characterized by hypoxic and necrotic areas due
to poorly organized tumor vascularization. Hypoxia has been related to the poor outcome of the patients
and to radio- and chemoresitance. Growth under low oxygen levels is known to maintain pluripotency,
by increasing stemness markers, and by inhibiting differentiation of embryonic stem cells. We have
previously shown in GB primary cells that hypoxia increased the expression of stemness markers as
well as the expression of PPARα with concomitant deregulation of lipid metabolism. PPARs are ligandactivated transcription factors belonging to the nuclear hormone receptor superfamily. Three related
isotypes have been described so far, the α, β and γ. PPARs may be consider sensors capable of adapting
gene expression to lipid signals. All PPARs are involved in the regulation of cell proliferation, death
and differentiation, with different roles and mechanisms depending on the specific isotype and on the
undifferentiated, differentiated or transformed status of the cell. In this work we characterized GB
primary stem cells for lipid metabolic markers and for PPARs expression. Moreover, we treated GB
stem cells, under hypoxia, with a specific PPARα antagonist and/or specific agonists of β and γ. The
results obtained seem to indicate an up-regulation under hypoxia of PPARα with concomitant decrease
of the other two receptors. The PPARα antagonist triggers a decrease of cell proliferation and of cell
number, thus suggesting that it may be imply in the maintenance of stem cell proliferation. The specific
agonists of the other two PPARs seem to exert an opposite effect. On the basis of these results we suggest
the use of PPARα antagonist alone or in combination with the β or γ agonists as potential approach for
counteracting cell proliferation and chemoresistance.
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Production of pro-resolving lipid mediators by human periodontal
ligament stem cells: a potential mechanism to promote periodontal tissue
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The periodontal ligament stem cells (PDLSCs) may play a key role in tissue healing and bone regeneration during dental inflammatory diseases, including periodontitis. We have recently observed that
PDLSCs express the ALX/FPR2 receptor, which conveys pro-resolution signaling by the potent endogenous anti-inflammatory lipid mediator lipoxin A4 (LXA4). We found that nanomolar concentrations
of LXA4 promote PDLSCs proliferation and migration by a ALX/FPR2-dependent mechanism, suggesting that the LXA4-ALX/FPR2 axis regulates key periodontal healing functions of PDLSCs. Based on
these findings, we asked whether PDLSCs produce specialized pro-resolving lipid mediators (SPMs) of
inflammation and whether their generation is regulated by the LXA4/ALX/FPR2 axis. For this scope,
we carried out metabololipidomics profiling of untreated or LXA4-treated PDLSCs using liquid chromatography mass spectrometry (LC-MS/MS). PDLSCs produced a number of metabolites belonging to
the: a) Docosahexanoic acid (DHA) metabolome, among which Resolvin (Rv)D6 and Protectin (P)D1;
b) Arachidonic acid (AA) metabolome, being prostaglandin (PG)E2 and 12-HETE the more abundant
and c) Eicosapentenoic acid (EPA) metabolome, with high levels of 12-HEPE. Considerable amounts of
DHA, AA and EPA were also detected. Nanomolar concentration of LXA4 increased the accumulation
of DHA, 12-HETE as well as of a number of EPA metabolites, while it decreased PGE2 and PD1 formation. Together these results provide the first evidence of SMPs generation by PDLSCs and its modulation
by LXA4. Thus, SPMs production may represent a previously unappreciated pro-resolution mechanism
of PDLSC, which can contribute to tissue healing during periodontal inflammatory disorders.
This study was supported by the Carichieti Foundation (Italy).
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Regulation and guidance of Mesenchymal Stem Cell behaviour via the
siRNA mechanism: implications for cartilage tissue engineering
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The use of mesenchymal stromal cells (MSC) into the field of tissue engineering for bone and cartilage
repair is a very promising tool. However, the “in vitro” manipulation of these cells for the production
of a construct useful for transplantation purposes to heal bone or cartilage defects presents still many
challenges. Recently, alternative cell differentiation protocols based on RNAi technology to downregulate the expression of specific molecular regulators have been proposed. This technology, which turns
off the undesidered gene by specific small interfering RNA, has been recently developed to guide cell
differentiation toward a specific lineage without adding differentiating agents “in vitro”. Consequently,
the potential of gene silencing is emerging as a powerful tool to promote tissue regeneration through the
possibility to control the expression of activators or inhibitors of a specific pathway. At the same time,
this approach can lead to improve the knowledge about the role of specific genes during cell differentiation. In order to study the conditions that may influence the phenotype and differentiation of human
MSCs toward chondrogenesis, we are investigating the effects of downregulation of two molecules involved in the chondrogenesis process, such as Slug transcription factor and miR-221. The behaviour of
human MSCs cultured without conventional chondrogenic factors, such as transforming growth factor
β (TGFβ), was compared to that of freshly chondrocytes in terms of gene expression and deposition of
specific extracellular matrix. Our data suggest that i. a regulatory circuit between Slug and miR-221 may
exist, and ii. siSlug and antagomiR-221 treatment could replace TGFβ in producing cartilaginous tissue.
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Regulation of Self-renewal in Cancer Stem Cells
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Recent findings support the concept that cells with the properties of stem cells (SC) are integral to the development and perpetuation of several forms of human cancer, and that eradication of cancer stem cells
(CSC) may be essential to achieve cancer cure. However, direct proof of these concepts is still lacking,
mainly due the scarcity of appropriate model systems. We are characterizing the biological differences
between normal and transformed SCs. SCs are defined by their abilities to generate more SCs (‘selfrenewal’) and to produce cells that differentiate. One mechanism by which SCs accomplish these two
tasks is asymmetric cell division, whereby each SC divides to generate one daughter with SC fate and
one that differentiates. SCs, however, possess the ability to expand in number, as it occurs during development and in adulthood after injury or disease. This increase is not accounted by asymmetric divisions,
in which only one daughter cell maintains SC identity. Recent findings in C.elegans and Drosophila
indicate that SCs can also generate daughter cells that are destined to acquire the same fate (symmetric
cell division). On the other hand, SC quiescence is critical to maintain tissue homeostasis after injury.
We will discuss our recent findings showing increased symmetric divisions of CSCs in breast tumors
(due to inactivation of the p53 tumor suppressor) and dependency of leukemia development on quiescent
leukemia SCs (due to transcriptional up-regulation of the cell cycle inhibitor p21 by leukemia-associated
fusion proteins). Our findings suggest that that asymmetric divisions of stem cells function as a mechanism of tumor suppression, that SC quiescence is critical to the maintenance of the transformed clone and
that symmetric divisions of SCs permits its geometric expansion. Finally, I will discuss downstreeam
mechanisms of regulation of SC divisions by p53 and implications of these findings for the mechanisms
regulating checkpoint activation in tissue stem cells.
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Reprogrammed somatic cells from patients are already applied in disease modeling with different
genetic backgrounds, drug testing and drug discovery, thus enabling researchers to undertake studies for
treating diseases. In our study we used cells derived from human placenta fetal components that can be
isolated from patients undergoing chorionic villi sampling (CVS) for prenatal diagnosis. To do this we
employed a polycistronic lentiviral vector (hSTEMCCA-loxP) encoding Oct4, Sox2, Klf4 and c-Myc
genes necessary to cell reprogramming. This approach allows us to use a single excidible lentiviral
‘stem cell cassette’ vector flanked by loxP sites (kindly gifted by Kotton’s lab), avoiding any teratogenic
risk.
Morphological, molecular and immunocytochemical analyses (ALP; OCT4; SSEA3; SSEA4; TRA160) confirmed the successfully reprogramming together with ability of iPS-hCVS cells to differentiate
into the three embryonic germ layers (ecto, endo and mesoderm).
This study was carried out on two different samples: a cystic fibrosis (CF) patient carrying E831X/F508
mutations and a wild type one. Following reprogramming, the presence of the mutations were confirmed
in iPS-CFTR cells and then cells were induced to differentiate into alveolar type II cells (ATIICs; a lung
cell lineage). Within the cell population generated, the presence of ATIICs was confirmed by molecular
and immunocytochemical analyses.
To date, this represents the first example of iPS cells derived from a very early extra-embryonic fetal
tissues like chorionic villi (iPS-hCVS). Many other hCVS carrying mutated genotype for several diseases
are in progress for reprogramming.
iPS-hCVS can be considered a valid cellular model to accomplish pathogenetic studies and also
represents valid tool for future gene and cell therapy of genetic diseases.
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Reprogramming of Bovine Mammary Epithelial Cells And Bovine Skin
Fibroblasts With Pluripotency Factors
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Department of Veterinary Science, University of Turin

Cell reprogramming and Induced Pluripotent Stem Cells (iPSCs) is a research field increasingly important. iPSCs are also studied in veterinary science for their application in animal productions. We investigated a methodology for the production of pluripotent cells to committ towards a mammary epithelial
phenotype. Our aim was to generate and characterize iPSCs clones by reprogramming bovine mammary
epithelial cells and bovine skin fibroblast. A retroviral system (with four factors: Oct-4, Sox-2, Klf-4,
c-Myc) was used to reprogram epithelial cells. After approximately 15 days we picked up 20 colonies
with the well described brown luminescent morphology. Five clones survived and started to grow in
two similar media for embryonic stem cells culture (Human and Mouse Embryonic Medium). After
their expansion in vitro, cells were analyzed for their phenotype by alkaline phosphatase (AP) staining,
immunofluorescence assay and PCR. Three clones (R5, 5AB, 2BA) derived from mammary epithelial
cells and 1BB clone derived from skin fibroblast were positive for AP activity. Pluripotent markers:
Oct-4 (5AB, R5, 2BA, 1BB), Rex-2 and Lin-28 (1BB, 2BA) were detected by IFA. PCR analysis showed Nanog (5AB and 2BA), Oct-4 (5AB, R5, 1BB, 2BA), Lin-28 (in 2BA and 1BB) and c-Myc (2BA,
1BB) expression. No signals were collected for other genes such as hTert, Rex-2, Klf-4, Sox-2, Dnmt3b. One clone (2BA) was used to redirect toward a mammary epithelial phenotype. Cells were cultured
in specified media and the expression of several markers was analyzed: Cytokeratin 14 and Cytokeratin
18 (myoepithelial and luminal markers, respectively) EpCam (luminal marker) SMA (myoepithelial
marker) were detected after 8 passages. All of these markers are related to a mammary epithelial phenotype. These results led us to hypothesize a production of partially reprogrammed cells after retroviral
transduction that are able to show again expression of genes of different mammary epithelial lineages.
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Embryonic Stem Cells (ESCs) have the capacity to differentiate into many cell types. Several studies
have already demonstrated that it is possible to direct the differentiation of hESCs to the β-pancreatic
lineage. However, the low efficiency and reproducibility of insulin-secreting cells production indicate
that we are still a step away from the achievement of a fully differentiated phenotype. On the other
hand, recent studies in both insulinoma cell lines and human pancreatic islets, showed the impact of
Resveratrol (RSV) on insulin secretion even though the mechanism by which this polyphenol potentiates
glucose-stimulated insulin secretion is still not clear.
The aim of this study was to optimize an efficient differentiation protocol that mimics in vivo pancreatic
organogenesis by directing human ESCs through stages like definitive endoderm, pancreatic endoderm
and endocrine precursor and to investigate the effect of RSV at the final steps of the differentiation
process for further in vitro maturation.
Our cells sequentially expressed endoderm markers like Sox17 and FoxA2, pancreatic progenitor markers
such as Isl1, Ngn3 and Pdx1 and finally mature islet specific markers as Pdx1, GLUT-2, Glucagon and
Insulin. At the end of the differentiation protocol we added RSV. The differentiated cells obtained by
this approach comprised nearly 40% insulin-positive cells, almost 50% more than any other published
differentiation protocol; contained numerous secretory granules and perfectly co-express Insulin and
C-peptide. Furthermore, differentiated hESCs treated with RSV showed an increase of Insulin secretion
in response to glucose stimuli.
In conclusion, our strategy allows the progressive differentiation of hESCs into pancreatic endoderm
capable of generating mature β-cell-like cells and demonstrates that RSV could ameliorate the maturation
process, delineating a possible missing step-forward necessary to obtain a more complete and efficient
insulin-secreting cells differentiation strategy.
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Keep the abstract text to within 2000 characters, spaces included (this is roughly
equivalent to 250 words).
Background We previously developed a polyglycolic acid (PGA) collagen tube filled with autologous
skin-derived stem cells (SDSCs) for bridging long rat sciatic nerve gaps. Here we describe a case report
of this graft for repairing poly-injured motor and sensory nerves of the upper arms of a patient. Methods
Preclinical assessment was performed with PGA-SDSC implantation in rats after sectioning of the sciatic nerve. For the patient, during the 3-year follow-up period, functional recovery of the injured median
and ulnar nerve was assessed by pinch gauge test and static two-point discrimination and touch test with
monofilaments, along with electrophysiological and MRI examinations. Results Preclinical experiments
in rats revealed rescue of the sciatic nerve and no side effects of patient-derived SDSC transplantation
(30 and 180 days of treatment). In the patient treatment, the motor and sensory function of the median
nerve demonstrated ongoing recovery post-implantation during the follow-up period. Conclusions The
results indicate that the PGA-collagen/SDSC artificial nerve graft could be used for surgical repair of
larger defects in major lesions of peripheral nerves, increasing patient quality of life by saving the upper
arms from amputation.
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Self-renewal or paracrine effect? New hepatic regeneration scenario
involving human amniotic fluid- and Wharton’s jelly-derived
mesenchymal stem cells
G. Noia, M. Riccardi, M. D’Errico, A. Giona, L. Merlino, E. Capoluongo, G. Bonanno,
F. Di Nicuolo, E. Martinelli, D. Visconti, A. Caruso
Congenital liver diseases can affect fetal hematopoiesis and liver function in adulthood.
In utero transplantation of human fetal-derived mesenchymal stem cells (hMSCs) offers bright potential
treatments for these conditions. Thus, the aim of this study is to understand and compare the in vivo
proliferation and hepatic differentiation potential of amniotic fluid-derived hMSCs (AF-hMSCs),
Wharton’s jelly-derived hMSCs (WJ-hMSCs) and human cord blood-derived hematopoietic stem cells
(CB-hHSCs), as well as their long-term persistence in the recipient.
6 single and 2 twin sheep fetuses received echo-guided intracoelomic transplant of AF-hMSCs (8x105),
WJ-hMSCs (6x105) or CB-hHSCs (2-3,5x105), at 35 days of gestation.
Their homing, engraftment and differentiation capacity were postnatally assessed by immunohistochemistry
(IHC), flow cytometry and real-time quantitative RT-PCR.
6 months after transplant (AT) the expression of human liver-specific marker Hepato1 was significantly
higher in the liver of WJ-hMSCs-transplanted fetuses (1-4) than those transfused with CB-hHSCs (0-2)
or AF-hMSCs (0), as demonstrated by IHC. 16 months AT we detected an increase of that marker in 75%
of the lambs: 3-4 in the first group, 3 in the second and 3 in the third one.
Even the expression of OCT-4 gene, detected by RT PCR, was remarkably increased within the wound
of the liver: from 0 to 2.7-4.1 in WJ-hMSCs, from 1.4 to 2.8 in AF-hMSCs and from 0 to 2-4.8 in CBhHSCs.
Engraftment has also shown a decrease in tissues without surgical aggression such as bone marrow.
These results show that the inflammation affects and increases the proliferative capacity of WJ-hMSCs
and AF-hMSCs as well as that of CB-hHSCs, but the first two have a greater capacity of homing and
engraftment in both the liver and bone marrow.
Our next goal is the study of factors that may limit or promote long-term engraftment and proliferation,
such as up and down regulation of microRNAs and stem cell paracrine actions.

43

Senescence of stem cells and Rett syndrome
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Rett syndrome (RTT) is one of the most common genetic causes of mental retardation in young females.
In 1999, mutations in the Mecp2 gene were identified in up to 90% of RTT patients.
Taking into account both the observation that Mecp2-impaired function may affect several organs apart
from neural systems, and the role of Mecp2 as global regulator of gene expression, we studied the in
vitro behavior of mesenchymal stromal cells obtained from RTT patients in comparison with cells from
healthy donors. MSCs from RTT patients showed precocious signs of senescence in comparison with the
MSCs of healthy-patient control groups.
On this premise, we are currently evaluating if Mecp2 impaired function may be associated with
senescent phenotypes in stem cell compartments of mouse model of RTT syndrome mouse (B6.129P2(C)Mecp2tm1.1Bird/J). More specifically, if reduced activity of Mecp2 can induce senescence in different
stem cell types within an organism, it could contribute to the alteration of body’s homeostasis, leading
to complex RTT phenotypes that cannot be directly or exclusively related to impairment in neurological
function.
We have analyzed the in vitro biological properties of three different stem cell types: neural, mesenchymal
and muscle satellite stem/progenitor cells.
Preliminary data have evidenced that senescence was higher in stem cells from RTT mice compared
with controls. Of interest, stem cells of RTT animals are less resistant to stress stimuli (H202; UV;
doxorubicin) and undergo an accelerated senescent phenotype.
Our study evidences, for the first time, that accelerated senescence of stem cells may have a role in the
progression of RTT.
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reduce lung fibrosis and preserve pulmonary function in bleomycininjured mice
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Our previous data has shown that cells derived from human amnion or chorion, despite low engraftment,
as well as conditioned medium (CM) from human amniotic mesenchymal cells (AMSCs), are both able
to reduce bleomycin-induced lung fibrosis in mice, suggesting the action of factors secreted by these
cells. In this study, we explored whether the paracrine effector(s) produced by AMSCs are specific to
these cells and not produced by other cell populations, and which mechanisms underlie the anti-fibrotic
effects of AMSC-CM.
Bleomycin-challenged mice were treated with CMs generated from cultures of different cell types: AMSCs, human skin fibroblasts, human peripheral blood mononuclear cells and human T leukemia cells
(Jurkat). After 14, 21 and 28 days, lung fibrosis was evaluated by a semi-quantitative histological scoring system, while lung collagen was determined through a spectrophotometric technique. Lungs were
also analyzed for levels of pro-inflammatory and pro-fibrotic cytokines and chemokines. Arterial blood
gas analysis was performed to evaluate the effects of CMs on bleomycin-induced pulmonary dysfunctions. Among the CM types used, AMSC-CM was the only one able to reduce lung fibrosis, to better
preserve blood gas analysis parameters -with minor levels of PCO2 and lower HCO3- blood concentration- and to decrease the lung content of pro-inflammatory cytokines /chemokines such as IL-6, TNF-α,
MIP-1α, MCP-1 and of the pro-fibrotic factor TGF-β. These results strongly suggest that a cell free treatment could represent a potential therapeutic strategy for inflammatory and fibrotic processes favoring
reparative/regenerative actions of the endogenous cells.
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A cell-based therapy combined with the use of bioactive materials may significantly improve bone
regeneration prior to dental implant, although the identification of an ideal source of progenitor/stem
cells remains to be determined. In the present research, the bone regenerative property of amniotic
epithelial cells (AECs), loaded on a calcium-phosphate synthetic bone substitute, made by direct rapid
prototyping (rPT) technique, was evaluated in an animal study. To this aim two blocks of synthetic
bone substitute (~0.14 cm3), alone or engineered with 1x106 ovine AECs (oAECs), were grafted
bilaterally into maxillary sinuses of adult sheep, an animal model chosen for its high translational value
in dentistry. The sheep were then sacrificed at 45 and 90 days post implantation. Tissue regeneration
was evaluated in the sinus explants by micro-computer tomography, morphological, morphometric and
biochemical analyses. The obtained data suggest that scaffold integration and bone deposition were
positively influenced by allotransplantated oAECs. Sinus explants derived from sheep grafted with
oAECs engineered scaffolds displayed a reduced fibrotic reaction, a limited inflammatory response and
an accelerated process of angiogenesis. In addition, oAECs significantly stimulated osteogenesis either
by enhancing bone deposition or by extending the foci of bone nucleation. Besides the role played
by oAECs in successfully guiding tissue regeneration (angiogenesis, vascular endothelial growth
factor expression and inflammation), data provided herein show that oAECs were also able to directly
participate in the process of bone deposition, as suggested by the presence of oAECs entrapped within
the newly deposited osteoid matrix and by their ability to switch-on the expression of a specific bonerelated protein (osteocalcin, OCN) when transplanted into host tissues.
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The most potent hematopoietic cells (HSCs) in the healthy adult mouse are located as single cells in
niches of the bone marrow and are in a status of deep long-term quiescence or dormancy. Dormant HSCs
(dHSCs) have a lin−Sca1+cKit+CD150+CD48−CD34− phenotype and can be identified by long-term
label retention. Mathematical modeling combined with reconstitution assays have revealed a proliferation
frequency during homeostasis of about 5 divisions per lifetime. While dHSCs form a silent reservoir of
stem cells during homeostasis, they are efficiently activated to proliferate and self-renew in response to
bone marrow injury. cDNA and real time PCR analysis showed that CYLD (cylindromatosis), a tumor
suppressor gene with deubiquitinase activity was strongly up-regulated in dHSCs. CYLD mutant mice
showed a 2-fold decrease in dormant label retaining HSCs, and a concomitant increase in the numbers
of activated non label retaining HSCs. Furthermore, in competitive transplantation experiments mutant
cells were not able to efficiently reconstitute hematopoiesis. Cell cycle analysis indicated that CYLD
DUB deletion severely impairs quiescence of lin−Sca1+cKit+CD150+CD48−CD34−, by regulating the
CDK inhibitor p57 and by preventing deubiquitination of NF-KB signaling components. In summary,
these data indicate that CYLD enzymatic activity is an important regulator of HSC dormancy during
homeostasis.
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In the last 10 years, several populations of vascular progenitor cells (VPCs) were isolated from vessel
wall. In particular, it seems that some of these cells could be considered the in vivo counterpart of mesenchymal stromal cells (MSCs).
In this work we describe a new method to isolate VPCs from porcine aorta tunica media.
The internal lumen of arteries (n=3) was digested with Collagenase I solution, firstly for 40 minutes, to
eliminate endothelial cells, and then for further 4 hours. The cell suspension obtained after 4 hours was
cultured overnight in high concentration (10%) antibiotic/antimycotic culture medium (DMEM + 10%
FBS). After 3 days cells were overnight serum starved and then recovered with DM medium (10% FBS
+ 1% antibiotic/antimycotic in DMEM:M199-1:1).
Histological analysis revealed that after 4 hours of Collagenase I treatment 1/3 of the tunica media
was digested. Progenitor cells derived from media layer, cultured in DM medium, display, when subconfluent, a polygonal morphology and elongated thin arms at their ends. When confluent, cells showed
a spindle shape. Moreover, cells display, an increasing doubling time from P1 to P6 (from 36.5±8.0 to
60.8±2.1 hours). At P3, cells were characterized for immunophenotype, antigen expression and differentiation potential. Immunophenotype analysis showed that VPCs derived from porcine aorta media
layer grown in DM were positive for CD105 and CD90 and negative (<2%) for CD34 and CD45. Immunocytochemistry revealed that cells express NG2-, PDGFRα and β-, Nestin-, Vimentin-, Laminin-,
Oct4-immunoreactivity (IR), whilst don’t express c-kit-, CD31- and Smooth Muscle Myosin-IR. Cells
were also able to differentiate toward adipo-, osteo- and chondrocyte phenotype.
In conclusion, we established a new method to isolate a prevalent MSCs phenotype with defined features
in terms of differentiation potential and antigen expression.

48

WJCs PROTEOME and CRYOPRESERVATION
F. Di Giuseppe 1,3, L. Pierdomenico 2,3,4, M. Sulpizio 1,3, E. Eleuterio 1,3, P. Lanuti 2,3,4, G.
Bologna 2,3, S. Miscia 2,3,4, C. Di Ilio 1,3,4, S. Angelucci 1,3,4, M. Marchisio 2,3,4
1.
2.
3.
4.

Department of Experimental and Clinical Science,
Department of Medicine and Aging Science, “G. d’Annunzio” University Chieti Pescara, CHIETI, Italy;
Center of Aging Science (CeSI), “Università G. d’Annunzio” Foundation, CHIETI, Italy;
StemTeCh Group, CHIETI Italy.

Background. Cryopreservation is the only mode of long-term storage of viable cells and tissues for
cellular therapy, stem cell transplantation and/or tissue engineering. However the freeze-thaw process
strongly contributes to cell and tissue damage (1-3) with several mechanism, including oxidative stress,
intracellular ice formation (IIF) dependent cell injury and altered physical cellular properties, i.e.
osmotic and ion homeostasis (3-8) Our previous proteomics investigation was carried on Wharton’s
jelly cells (WJCs), fibroblast-like cells with similar properties to mesenchymal stem cells, therefore a
rich source of primitive cells to be potentially used in regenerative medicine (9). The aim of the present
work was to investigate molecular changes that occur in WJCs proteome at different culture conditions
(freshly and frozen cell preparations) and to elucidate possible mechanism involved in maintaining
active proliferation and maximal cellular plasticity in order to optimize in vitro culturing procedure.
Methods. To analyze changes in protein expression of WJCs cell undergo different culturing procedures
we perform a comparative proteomic analysis (2DE followed by MALDI–TOF MS) between WJCs cells
from fresh and frozen cell culturing, respectively.
Results. WJCs cell frozen show a qualitative and quantitative changes compared to cells from fresh
preparation, expressing proteins involved in replication, cellular defense mechanism and metabolism,
that ensure freeze-thaw survival.
Conclusion. However, further investigations are needed to clarify the biological mechanisms involved in
maintaining active proliferation, plasticity, multipotency cell during in vitro expansion.
References
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Human mesenchymal stem cells (huMSCs) are intensely studied as a promising therapeutic tool in
regenerative medicine. Here, we characterized the multipotentiality of huMSCs derived from two
different sources such as dental pulp from third impacted molars of young patients (mean age: 17 years)
and amniotic fluid from 16-19 week pregnant women who underwent routine prenatal amniocentesis.
When cultured in osteogenic medium, both kinds of cells displayed a significant increase in: Alkaline
Phosphatase (ALP) activity and mRNA expression, Alizarin Red S staining and Runx2 mRNA expression;
whereas maintaining these cells in an adipogenic culture medium gave a time-dependent increase in
PPARγ and FABP4 mRNA expression, glycerol-3-phosphate dehydrogenase (GPDH) activity and
positivity to Red Oil O staining. These results confirm that huMSCs, although derived from different
tissues, can similarly differentiate toward osteogenic and adipogenic phenotypes. The canonical Wnt/
ßcatenin signaling pathway appears to trigger osteoblastogenesis of these cells, since during early phases
of osteogenic differentiation, the expression of Dishevelled-2 (Dvl-2), of the non-phosphorylated form of
ß-catenin, and the phosphorylation of glycogen synthase kinase-3ß (GSK3ß) at serine 9 were upregulated.
On the contrary, during adipogenic differentiation Dvl-2 expression decreased, whereas that of ß-catenin
remained unchanged. This was associated with a late increase in GSK3ß phosphorylation. Consistent
with this scenario, cell exposure to Dickkopf-1, a selective inhibitor of the Wnt signaling, abolished
Runx2 and ALP mRNA upregulation during their osteogenic differentiation, whereas it enhanced FABP4
expression in adipocyte-differentiating cells. Thus, our results unravel novel molecular determinants of
huMSC commitment towards osteoblastogenesis, which may represent potential targets for directing the
differentiation of these cells and improving their use in regenerative medicine.
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