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Giovanni Boniolo, Professor of Philosophy of

11.30-14.00 Registration and Posters set-up

science and

14.00-14.30 Welcome and Opening of the Meeting
14.30-16.30

Public debate: Limits and potentialities
of adult and embryonic stem cells
Chairperson: Giuliano Sansonetti, Professor
of Moral Philosophy, University of Ferrara

Paolo Veronesi, Professor of Costitutional Law,
16.30

Coffee Break

16.45

Key Lecture

Michele De Luca, University of Modena
and

Meet the expert sessions:
Techniques to study stem cell
epigenome

Martino Introna, Ospedali Riuniti Bergamo

Diego Pasini, IEO Milan

Clinical studies with ATMP for the
treatment of complications in allograft
oncohematological patients

Oral Communications selected from abstracts

Roberto Lemoli, University of Bologna

Dinner

21.30

General assembly of SCR society

11.00

Key Lecture

Inflammatory factors released by
osteoartritic chondrocytes and
synoviocytes are downmodulated by
adipose stromal cells
Patrizia Dell’Era, University of Brescia

Fat-derived mesenchymal stromal
cells: different sources, different
properties

Massimo Dominici, University of Modena
and

Fulvio Mavilio, University of Modena and Reggio

	Emilia, Scientific director of the French biotechnology
institute “Genethon”

Francesco Zinno, University

Dangerous liaisons: gene transfer 		
vectors and the human genome

11.45-12.45 Oral Communications selected from abstracts
Chairpersons: Patrizia Dell’Era, Bruno Bonetti
12.45-14.30 Lunch and poster exhibition

Reggio Emilia

MSC: from in vivo localization to novel
amplification conditions for renewed
bone regenerative approaches

Chairpersons: Roberta Piva, Roberto Manservigi

14.30-16.45 ISCT Session
	Chairperson: Francesco

Gina Lisignoli, Istituto Ortopedico Rizzoli, Bologna

CD133+ pluripotent stem cells for the
treatment of end-stage liver disease

Chairpersons: Barbara Barboni, Assunta Pandolfi

Coffee Break

Silvia Marconi, University of Verona

Adipose-derived MSC in experimetal
neurological diseases:
neuroprotection vs. neuroregeneration

“Tor Vergata” of Rome

Cell processing in haploidentical
hematopoietic stem cell
transplantation
16.45

Lanza

Ornella Parolini, Fondazione Poliambulanza, Brescia

Applications of amniotic membrane
derivatives in regenerative medicine
approach

Coffee Break

17.00-18.15 Basic Research Session I
Chairpersons: Bruno Bonetti, Mauro

Mattioli

20.00

Cocktail-Dinner in the old town
and City Tour

15.00

Key Lecture

Elisabetta Lambertini, University of Ferrara

Correlation between skeletal
progenitor cells’ fate, transcriptional
regulatory networks and threedimension culture condition

Diana Campioni, University of Ferrara

Mesenchymal stromal cells (MSC):
correlation between 			
immunophenotype and function
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Friday

Paola Spitalieri, University “Tor Vergata” of Rome

Meet the expert session:
Identification and purification of stem
cells by flow cytometry
Daniele Manganaro, Becton Dickinson

9.30

20.30

21 J u n e

10.45

8.30-9.30

Reggio Emilia

Regenerative medicine by somatic
stem cells: the paradygm of epithelial
stem cells

University of Milan

9.45-10.45

18.15-19.00 Oral Communications selected from abstracts
Chairpersons: Liborio Stuppia, Ornella Parolini

Galderisi

Monica Toraldo di Francia, Professor of
Bioethics, University of Florence

Chairpersons: Assunta Pandolfi, Aurelio Muttini

Huntingtin from evolution to pathology
- via the embryonic stem cells

Boston College

Elena Cattaneo, Professor of Pharmacology,

8.45-9.45

Chairperson: Umberto

Key Lecture

Elena Cattaneo, University of Milan

University of Ferrara

Andrea Vicini, Professor of Moral Theology, 		

Thursday

17.30

Medical Humanities, University of Milan and IEO

Key Lecture

Chairpersons: Angela Gritti, Michele Simonato

Human embryonic stem cells abilty to
recover a silica lung injury model
11.15

Coffee Break

11.30-13.00

AICC Session: Quality and safety in
producing mesenchymal stem cells for
therapy

Antonio Uccelli, University of Genoa

Brain repair with mesenchymal
stem cells

Chairpersons:

		

10.15-11.15 Stem cells and diseases
Chairpersons: Angela Gritti,

		

Giuseppe Gaipa, Ospedale San Gerardo, Monza

Main criteria for GMP cells production

Antonio Paolo Beltrami

Ivana Ferrero, AO O.I.R.M.-S.Anna, Torino

Annamaria Cimini, University of L’Aquila

Validation methods

Effect of PPARs ligands/antagonists
in human glioblastoma stem cells
Franca Fagioli, University of Turin

Maura Ferrari, Istituto Zooprofilattico 		

	Sperimentale Lombardia-Emilia Romagna (IZSLER), Brescia

Microbiological quality controls

Mesenchymal stem cells: therapeutic
potential in motor-neuron and myelin
diseases
Giovanni Luca, University of Perugia

The role of Sertoli cells in cell and 		
molecular therapy of type 1 diabetes:
immunomodulation or islet neogenesis

Augusto Pessina,
Enrico Lucarelli

Rita Maccario, IRCCS Policlinico “San Matteo”, Pavia

Tumorigenic risk assessment
13.00-14.10 Lunch and poster exhibition
14.10-14.45 Young Investigator Awards
14.45

Erik Scannella, Linde Medicale

Infrastructure for Research
and Translational Medicine

Chairpersons: Umberto Galderisi,

		

Barbara Barboni

Yvan Torrente, University of Milan

Immunity and stem cell transplantation
in muscular dystrophy
15.30

President Communication:
Organization of Future Events

15.45-17.00 Basic Research Session II
Chairpersons: Assunta Pandolfi, Roberta Piva

Valentina Di Felice, University of Palermo

microRNAs and cardiac progenitor
cells

			

Antonio Paolo Beltrami, University of Udine

Pharmacological attenuation of cardiac
stem cell senescence
Antonella De Angelis, University of Naples

Doxorubicin and human cardiac
progenitor cells
Stefano Ronchetti, Miltenyi Biotec

MACS Technology: pioneering
solution for stem cell research

		
17.00
Concluding Remarks
and Typical Ferrarese Final Snack
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Human mesenchymal stem cells modulate the expression of adhesion molecules involved in T lymphocytes extravasation in central
nervous system: a possible role in the treatment of Multiple Sclerosis? Benvenuto F, Vergani L, Gualandi F, Uccelli A
Mesenchymal Stem Cells from Scleroderma patients behave as pericytes but display a different functional phenotype from healthy controls;
implications for regenerative medicine
Cipriani P, Marrelli A, Di Benedetto P, Liakouli V, Carubbi F, Ruscitti P, Alvaro S, Pantano I, Perricone R, Giacomelli R

Photochemical pathogen inactivation of Human Platelet Lysate enables safer MSC production in GMP conditions Mareschi K, Castiglia S,
La Banca L, Lucania G, Sanavio F, Castello L, Gunetti M, Rustichelli D, Ferrero I, Bordiga A, Fagioli F

Up-regulation of NKG2A, NKG2C and NKG2D in CD8 and CD56 Cells from the Peripheral Blood of Leukemia and Lymphoma Patients
Undergoing Bone Marrow Stem Cell Transplantation
De Fabritiis P, Giacomini P, Petti MC, Picardi A

Anti-tumoral effects of purine receptor ligands on the in vitro growth of cancer stem cells deriving from human glioblastoma D’Alimonte
I, Nargi E, Lannutti A, Petragnani N, Di Iorio P, Ballerini P, Giuliani P, Ricci-Vitiani L, De Maria R, Caciagli F, Ciccarelli R

Thursday
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Human amniotic fluid cells are able to create Embryoid Body-like structures “in vitro” and to show typical expression profiles of Embryonic
and Primordial Germ cells Antonucci I, Sancilio S, Centurione MA, Centurione L, Di Pietro R, D’Amico MA, Di Baldassarre A, Pantalone A,
Salini V, Palka G, Stuppia L

Dies1 controls ESC fate taking part to BMP4 pathway Parisi S, Battista M, Musto A, Navarra A, Tarantino C, Russo T
iPS technology as a tool to investigate atrial fibrillation Benzoni P, Bisleri G, Barbuti A, Baruscotti M, Muneretto C, Richaud Y, Raya A,
Dell’Era P

Reprogramming disease amniotic fluid stem cells into induced pluripotent stem cells. A new source for iPS banking of disease specific
cells? Pipino C, Mukherjee S, Shaw SW, Mostoslavsky G, Pandolfi A, David AL, Thrasher AJ, De Coppi P
Cell clones more resistant to oxidative stress selected from embryonic and adult mesoangioblasts stem cell population Turturici G,
Geraci F, Tinnirello S, Sconzo G

Silencing of RB1 induces strong DNA damage and senescence in mesenchymal stem cells, whereas down-regulation of RB2/P130
reduces the degree of damaged DNA and apoptosis promoting cell proliferation Alessio N, Bohn W, Rauchberger V, Rizzolio F, Cipollaro
M, Giordano A, Galderisi U
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Pluripotent Stem Cells from Human Amniotic Fluid and their Immunomodulatory Properties Romani R, Fallarino F, Pirisinu I, Bistoni G,
Calvitti M, Donati C, Donti E, Puccetti P

Use of amniotic membrane derived cells for tendon regeneration Barboni B, Muttini A, Russo V, Di Giacinto O, Turriani M, Martelli A,
Mattioli M, Magatti M, Parolini O

Human Amniotic Fluid and Dental Pulp Stem Cells supported by collagen scaffold repair critical size bone defects in vivo promoting neovascularization Maraldi T, Riccio M, Pisciotta A, Beretti F, Zavatti M, Carnevale G, De Pol A
Chondrogenic differentiation of bone marrow concentrate-derived cells: rationale for their use in the treatment of cartilage lesions
Cavallo C, Desando G, Sartoni F, Columbaro M, Zini N, Ferrari A, Facchini A, Grigolo B

The Lipoxin A4/FPR2-ALX system in stem cells from the human periodontal ligament: functional characterization and pathophysiological
implications Cianci E, Merciaro I, Lanuti P, Marchisio M, Trubiani O, Romano M

Evaluation of osteocyte dedifferentiation in vitro and in vivo Torreggiani E, Pejda S, Matic I, Horowitz MC, Kalajzic I

Index
Human epithelial stem cells and regenerative medicine
Michele De Luca....................................................................................................................................................................1

Huntingtin from evolution to pathology - via the embryonic stem cells
Elena Cattaneo.......................................................................................................................................................................2

Techniques to study stem cell epigenome
Diego Pasini...........................................................................................................................................................................3

Dangerous liaisons: gene transfer vectors and the human genome
Fulvio Mavilio........................................................................................................................................................................4

Mesenchymal stromal cells (MSC): correlation between immunophenotype and function
Campioni Diana.....................................................................................................................................................................5

Clinical studies with ATMP for the treatment of complications in allograft
oncohematological patients
Martino Introna......................................................................................................................................................................6

CD133+ Pluripotent Stem Cells for the Treatment of end-stage liver disease
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MSC: from in vivo localization to novel amplification conditions for renewed bone
regenerative approaches
Massimo Dominici, Valeria Rasini, Elena Veronesi, Alba Murgia, Anna Caselli, Paolo Paolucci, Jorge Burns.................8

Cell processing in haploidentical hematopoietic stem cell transplantation
Francesco Zinno, Nicola Daniele, Maria Cristina Scerpa, Cecilia Rossi, Giancarlo Isacchi..............................................9

Correlation between skeletal progenitor cells’ fate, transcriptional regulatory networks
and three-dimension culture condition
Elisabetta Lambertini, Andrea Lolli, Letizia Penolazzi, Elena Torreggiani, Renata Vecchiatini, Claudio Nastruzzi,
Roberta Piva..........................................................................................................................................................................11

Inflammatory factors released by osteoarthritic chondrocytes and synoviocytes are downmodulated by adipose stromal cells
Cristina Manferdini, A. Piacentini, Elena Gabusi, Julie Anne Peyrafitte, Sandrine Fleury, Christian Jorgensen,
Marie Maumus, Daniel Noël, Andrea Facchini, Gina Lisignoli............................................................................................12

Fat-derived mesenchymal stromal cells: different sources, different properties
Patrizia Dell’Era...................................................................................................................................................................13

Neuroprotection by adipose-derived MSC in neurological diseases
S. Marconi, E. Turano, GM. Squintani, S. Angiari, B. Rossi, G. Castiglione, G. Constantin, A. Bedogni, R. Mariotti,
B. Bonetti................................................................................................................................................................................14

Applications of amniotic membrane derivatives in regenerative medicine approaches
Ornella Parolini.....................................................................................................................................................................15

Identification and purification of stem cells by flow cytometry
Daniele Manganaro...............................................................................................................................................................16

Brain repair with mesenchymal stem cells
Antonio Uccelli .....................................................................................................................................................................17

Effect of PPARs ligands/antagonists in human glioblastoma stem cells
A. Cimini, L. Cristiano, A. Fidoamore, E. Benedetti, B. Cinque, MG. Cifone, A. Giordano.................................................18

Mesenchymal stem cells: therapeutic potential in motor-neuron and myelin diseases.
Franca Fagioli.......................................................................................................................................................................19

The role of Sertoli cells in cell and molecular therapy of Type 1 Diabetes:
immunomodulation or islet neogenesis?
Giovanni Luca........................................................................................................................................................................20

Human embryonic stem cells abilty to recover a silica lung injury model
P. Spitalieri, M.C. Quitadamo, A. Orlandi, L. Guerra, E. Giardina, V. Casavola, Novelli G.,C. Saltini and F. Sangiuolo..21

Main criteria for GMP cell production
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Validation methods
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Microbiological quality controls
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Tumorigenic risk assessment
Rita Maccario........................................................................................................................................................................26

Infrastructure for Research and Translational Medicine
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Immunity and stem cell transplantation in muscular dystrophy
M. Meregalli, A. Farini, M. Belicchi, D. Parolini, P. Razini, J.C. da Silva Bizario, L. Garcia, Y. Torrente.........................29

MicroRNAs and cardiac progenitor cells
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Pharmacological attenuation of cardiac stem cell senescence
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Doxorubicin and human cardiac progenitor cells
Antonella De Angelis.............................................................................................................................................................33

MACS Technology: pioneering solution for stem cell research
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Silencing of RB1 induces strong DNA damage and senescence in mesenchymal stem cells,
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Alessio N, Bohn W, Rauchberger V, Rizzolio F, Cipollaro M, Giordano A, Galderisi U . ....................................................35
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Antonucci I, Sancilio S, Centurione MA, Centurione L, Di Pietro R, D’Amico MA, Di Baldassarre A, Pantalone A,
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Use of amniotic membrane derived cells for tendon regeneration
Barboni B, Muttini A, Russo V, Di Giacinto O, Turriani M, Martelli A, Mattioli M, Magatti M, Parolini O.....................37

Human mesenchymal stem cells modulate the expression of adhesion molecules involved
in T lymphocytes extravasation in central nervous system: a possible role in the treatment
of Multiple Sclerosis?
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Mesoangioblast-based supplementation of neurotrophic factors for the treatment of neuronal
damage
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In vitro study of low-level laser irradiation on bone marrow derived mesenchymal stem
cells proliferation
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tumor cells
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Human epithelial stem cells and regenerative medicine
Michele De Luca
Centre for Regenerative Medicine “Stefano Ferrari”, University of Modena and Reggio Emilia, Modena, Italy

Adult stem cells are cells with a high capacity for self-renewal that can produce terminally differentiated
progeny. Stem cells generate an intermediate population of committed progenitors, often referred to
as transit amplifying (TA) cells, that terminally differentiate after a limited number of cell divisions.
Human keratinocyte stem cells are clonogenic and are known as holoclones. Human corneal stem cells
are segregated in the limbus while limbal-derived TA cells form the corneal epithelium. Self-renewal,
proliferation and differentiation of limbal stem cells are regulated by the DNp63 (a, b and g), C/EBPd and
Bmi1 transcription factors. Cultivated limbal stem cells generate sheets of corneal epithelium suitable
for clinical application. We report long-term (up to 10 years) clinical results obtained in an homogeneous
group of 112 patients presenting with corneal opacification and visual loss due to chemical burndependent limbal stem cell deficiency. The corneal epithelium and the visual acuity of these patients
have been restored by grafts of autologous cultured limbal keratinocytes. In post hoc analyses, success
was associated with the percentage of p63-bright holoclone-forming stem cells in culture. Graft failure
was also associated with the type of initial ocular damage and postoperative complications. Mutations in
genes encoding the basement membrane component laminin 5 (LAM5) cause junctional epidermolysis
bullosa (JEB), a devastating and often fatal skin adhesion disorder. Epidermal stem cells transduced with
a retroviral vector expressing the b3 cDNA can generate genetically corrected cultured epidermal grafts
able to permanently restore the skin of patients affected by LAM5-b3-deficient JEB. The implication of
these results for the gene therapy of different genetic skin diseases will be discussed.

1

Huntingtin from evolution to pathology - via the embryonic stem cells
Elena Cattaneo
Department of Pharmacological Sciences and Centre for Stem Cell Research, Università degli Studi di Milano, Milano

Huntingtin (htt) is the ~800 million-year old protein product of the Huntington’s disease (HD) gene. The
gene contains a polymorphic tri-nucleotide CAG repeat that is translated into polyglutamine amino acid
(polyQ) residues in the protein. When this polyQ stretch at the 18 aminoacid (aa) position of the protein
expands to over 39 residues, HD occurs, a fatal, genetically dominant, neurodegenerative disease. The
CAG repeats are well conserved in deuterostomes, which suggests that they are an ancestral feature
retained during the evolution of the protein. Htt carries a number of specific activities in the adult brain;
for instance, it promotes transcription of neuronal genes among which is the BDNF, a neurotrophin critical
for the survival and activity of cortical and striatal neurons that degenerate in HD. This presentation
will highlight the power of combining evolutionary and developmental approaches to the study of the
biology of disease causing-genes and will review the more recent discovery of a function for htt in
neuroepithelial stem cells.
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Techniques to study stem cell epigenome
Diego Pasini
Department of Experimental Oncology, European Institute of Oncology (IEO), Via Adamello 16, 20139 Milan, Italy.

The development in the post-genomic era of high-throughput sequencing approaches has allowed
scientists to study always more deeply cell epigenomes. This has led to an exponential accumulation of
novel discoveries that enlarged our vision regarding the mechanisms that regulate epigenomes integrity
and cell fate decisions. This has also fostered the development of novel approaches that are continuously
challenging the fields of computational and molecular biology, including the continuous need of
improving our technologies, molecular techniques and computational approaches. At the meeting, it will
be presented the state of the art to study cell epigenomes. We will discuss the approaches that can be
used to analyze different features of epigenetics, we will examine the technical and conceptual caveats
of these approaches and explore where these limitations will likely brig us in the near future.
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Dangerous liaisons: gene transfer vectors and the human genome
Fulvio Mavilio
Department of Biomedical Sciences University of Modena and Reggio Emilia, Modena, Italy

Retroviral integration is a non-random process, whereby pre-integration complexes of different viruses
recognize components or features of the host cell chromatin in a specific fashion. By using deep
sequencing technology, we mapped >60,000 MLV and HIV integration sites in the genome of human
CD34+ hematopoietic stem/progenitor cells and >16,000 sites in peripheral blood T-lymphocytes, and
defined genome-wide integration maps in both cell types. MLV integrations cluster around regulatory
elements (promoters, enhancers, and evolutionarily conserved non-coding regions) of genes involved
in hematopoietic functions, and to chromatin regions bearing epigenetic marks of active or poised
transcription. On the contrary, HIV integrations are clustered in regions marked by histone modifications
associated to the body of transcribed genes and are under-represented in regulatory regions. Although
>90% of the genes targeted by HIV integration are transcriptionally active, expressed genes are not
equally targeted. We define a set of <300 genes that are targeted by HIV at significantly higher frequency
than matched random controls after normalization for gene length, and a smaller set of genes that are
targeted at significantly lower frequency. Functional clustering analysis shows that highly targeted genes
are involved in chromatin remodeling and transcription, and are enriched in housekeeping functions. This
analysis identifies a set of “high-risk” genes in hematopoietic cells, the function of which is more likely
to be influenced by lentiviral vector integration in clinical gene therapy. We show that gene targeting by
lentiviral vectors is influenced by topological constrains in the nucleus, and favors chromatin regions
located in the vicinity of the nuclear pore.
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Mesenchymal stromal cells (MSC): correlation between immunophenotype
and function
Campioni Diana
University-of Ferrara-S.Anna Hospital, Section of Hematology

The isolation of hMSC from primary tissues is hampered by the limited selectivity of available markers.
Nevertheless, CD49d, frizzled-9 (FZD-9, Wnt receptor), CD349, CD56, CDCP1, CD73, CD146, CD105,
D7Fib, GD2, SSEA-1, SSEA-4 and the CD271 antigens especially in combination with the CD56, and
MSCA-1 have been reported identify bone marrow derived “naïve” hMSCs from normal fresh bone
marrow samples. More recently, it has been shown that CD146/CD271 expression on primary nonhematopoietic bone marrow stem cells is correlated with in situ localization in the bone marrow niche.
On the other hand, the immunophenotype of ex vivo expanded hMSC demonstrated that hMSC fulfilled
general immunophenotypical criteria as stated by ISCT but phenotypic and functional characteristics
under their ex vivo different expansion are still not elucidated. Present definitions of hMSC emphasize
generic functional properties of these cells and fail to distinguish for example these cells from generic
fibroblasts or tumor associated cells, and to detect subsets of stromal cells with specialized niche
functions. hMSC heterogeneity could have implications on the selection of cell type generating possible
functionally and phenotypically distinct hMSC subsets with altered properties. Emerging data focused
on hMSC immunophenotype with special regards to the expression of Thy-1 (CD90) molecule, HLA-G
and in a lesser extent to the LNGFR (CD271), CD105, CD44, CD10, CD146 molecules expression, since
they could give information about different hMSC specialization of functions such as different plasticity,
adhesion capacity and immunomodulant properties. Moreover, hMSC tissue source may be also critically
important in determining their biological activity, as documented by hMSC gene expression profile
experiments. Since no standardized protocols exist, and since differences in molecules expression and
hMSC heterogeneity seems to be important, we focused on the hMSC immunophenotype by presenting
a 4 colors cytofluorimetric approach to study hMSC immunophenotype especially from haematological
patients. These data may have therapeutic implication, suggesting that the cell processing protocols can
be modified assuring that the manufactured cells behave solely in the clinical intended purpose and do
not exert adverse effects such as for example, uncontrolled differentiation or transformation.
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Clinical studies with ATMP for the treatment of complications in allograft
oncohematological patients
Martino Introna
Laboratorio Terapia Cellulare “G. Lanzani”, USC Ematologia, Ospedali Riuniti Bergamo, presso Presidio Matteo Rota,
via Garibaldi 11/13, 24124 Bergamo, Italy

In the last several years the clinical use of ATMP has been clearly and well determined and a large series
of European and Italian laws regulate their development and usage.
In particular the DL 24/04/2006 n 219 (Codice Comunitario) and the subsequent DL 10/05/2010
completely define the rules for the production and release of ATMP, as equiparated to all other drugs.
Moreover the DL 24/06/2003 n 211 and the subsequent 6/11/2007 n 200 specifically regulate their
clinical use.
In order to comply with the Directives we have build up a GMP compliant Cell Factory which has been
inspected and finally approved by AIFA on 28/11/2008 and subsequently on 21/10/2010.
Moreover we have obtained authorisation by ISS to perform a phase I study with Bone Marrow derived
Mesenchymal Stromal Cells (BM-MSC) in severe grade III-IV steroid resistant acute Graft Versus Host
Disease (aGVHD) patients and we have already enrolled 20 patients.
Similarly, we have obtained authorisation by AIFA to perform a phase II study with donor derived
Cytokine Induced Killer (CIK) cells in Hematopoietic Stem Cells (HSC) transplanted patients , if they
experience a leukemia relapse. Also in this case we have already enrolled 20 patients.

The general problematic of the respect of the laws for the ATMP use in a Public General Hospital will be
discussed together with the clinical results of the above mentioned studies.
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CD133+ Pluripotent Stem Cells for the Treatment of end-stage liver disease
Roberto M. Lemoli
Department of Hematology
Bologna, Bologna.
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The potential role of bone marrow (BM)-derived stem cells (SCs) in patients with end-stage liver disease
has been addressed by our group in four studies. Main objectives were: 1) to assess stem/progenitor
cell mobilization in 24 cirrhotic patients receiving orthotopic liver transplantation (OLT); 2) to evaluate
whether G-CSF can be safely administered to patients with liver cirrhosis in order to expand and mobilize
BM-derived SCs; 3) to investigate the effects of transplantation of human G-CSF-mobilized CD34+
and CD133+ SCs in mice with chronic liver injury and fibrosis; 4) to evaluate the feasibility and the
safety of the purification and intrahepatic reinfusion of increasing numbers of autologous BM-derived
G-CSF-mobilized CD133+ SCs in patients with end-stage liver disease. Methods. 1) Flow cytometry
analysis, clonogenic assays and RT-PCR were performed after OLT; 2) 18 patients with advanced
liver disease were consecutively treated with increasing doses of G-CSF starting from 2 μg/kg/daily;
3)C57BL/6N mice received CCl4 by inhalation for thirteen weeks while treated with Cyclosporin-A.
Xenotransplantation was performed by tail vein injection of 106 CD34+ or CD133+ SCs from three
cirrhotic patients. After four weeks from transplantation all mice were sacrificed; 4)G-CSF at 7.5µg/
Kg/b.i.d. is administered subcutaneosly (sc) from day 1 until the completion of peripheral blood stem
cells (PBSC) collection. Collection of PBSC begins on day + 4 only if the concentration of CD133+ cells
is ≥ 8/μL. PB mononuclear cells obtained from mobilized standard-volume leukapheresis are incubated
with Macs colloidal superparamagnetic CD133 microbeads. CliniMacs device is used for the positive
selection of CD133+ SCs under GMP conditions. At least 4 weeks after SC mobilization, collection and
cryopreservation, highly purified autologous G-CSF-mobilized CD133+ cells are re-infused through the
hepatic artery by transfemoral or transbranchial arteriography. CD133+ cells are administered to patients
starting from 5x104/Kg patient’s body weight and increased every 3 patients. The maximum infused cell
dose is planned to be 1x106/kg. G-CSF at 5µg/Kg/day is administered sc for 3 days after the reinfusion
of SCs for their expansion and to induce a selective proliferative advantage of reinfused cells in vivo.
Results and Discussion. 1) We demonstrated that both early subsets of the hematopoietic SC compartment
(CD34+/CD90+ cells) and more mature committed progenitors (CFU-C) were mobilized into PB after
ischemia/reperfusion liver damage associated OLT. We also demonstrated the release from the BM of
liver-committed HSCs co-expressing epithelial markers after OLT; 2)We show that the administration
of G-CSF to patients with liver cirrhosis is safe and feasible and allows the mobilization and collection
of BM-derived SCs at the dose of 15 μg/kg/day. 3) We demonstrated that mice transplanted with either
CD133+ or CD34+ human cells appear to have less fibrotic septa and improved liver function than
control mice, suggesting the potential therapeutic role of human SCs for the treatment of liver fibrosis. In
addition, in vitro studies demonstrate that CD133+ SCs improve their proliferation and hematopoietic/
endothelial potential while reducing apoptosis when co-cultured with liver stromal cells. 4) Up to date,
13 patients with end stage liver disease have been mobilized with G-CSF and highly purified autologous
CD133+ SCs have been re-infused. No adverse events have been recorded during mobilization or
intrahepatic SCs re-infusion. Updated results will be presented at the Meeting.
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MSC: from in vivo localization to novel amplification conditions for
renewed bone regenerative approaches
Massimo Dominici, *Valeria Rasini, Elena Veronesi, Alba Murgia, Anna Caselli, *Paolo
Paolucci, Jorge Burns
Division of Oncology, Dpt. Oncology, Hematology and Respiratory Diseases & *Division
Hospital of Modena and Reggio Emilia; Modena, Italy

of

Pediatrics University

Beside their discovery dates more than 40 years ago, the real nature, the origin and the potential of
mesenchymal stromal/stem cells (MSC) still need investigations. In this paper, we will dissect the origin
of MSC to then move into describing novel cell culture conditions capable to maintain mesenchymal
progenitors in a more performing manner. These results will be presented into a toward-clinics approach
where amplified cells may be used for bone regeneration based also on biocompatible scaffolds. Starting
from a more traditional amplification conditions, we here also propose innovative expansion approaches
for more performing application in tissue engineering.

This project was supported in parts by FONDAZIONE CASSA DI RISPARMIO DI Modena and by FP7
REBORNE research grant.
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Cell processing in haploidentical hematopoietic stem cell transplantation
Francesco Zinno, Nicola Daniele, Maria Cristina Scerpa, Cecilia Rossi, Giancarlo
Isacchi
Immunohaematology Section, Tor Vergata University, Rome, Italy

Graft-versus-host disease (GvHD) is a common complication of allogeneic stem cell transplantation in
which functional immune cells in the transplanted graft recognise the recipient as “foreign” and mount
an immunological attack. Clinically, GvHD is divided into acute and chronic forms. The acute form
of the disease is normally observed within the first 100 days after transplantation. The chronic form
of GvHD normally occurs after 100 days. The National Institutes of Health consensus development
project has, therefore, defined new criteria for the diagnosis, staging, and response assessment of chronic
GvHD. The current consensus recommends that acute and chronic GvHD should be distinguished by
clinical manifestations and not by time after transplantation.
Donor T-cells play a fundamental role in the immunological attack on host tissues in both acute and
chronic GvHD. While the cytokine production pattern of acute GvHD is mostly TH1 type, TH2 cytokines
predominate in chronic GvHD.
In particular, acute GvHD is mediated by donor lymphocytes infused into the recipient, in whom they
encounter tissues profoundly damaged tissues by the effects of the underlying disease, prior infections,
and the transplant conditioning regimen. The allogeneic donor cells encounter a foreign environment
that has been altered to promote the activation and proliferation of inflammatory cells. Thus, acute
GvHD reflects an exaggerated response of the normal inflammatory mechanisms that involve donor
T-cells and multiple innate and adaptive cells and mediators. Understanding of the pathophysiology of
chronic GvHD is not so advanced as that of acute GvHD. Alloreactive T-cells have been implicated in
the pathogenesis; however, the precise roles of specific T-cell subsets, autoantigens, alloantigens, and
B-cells, and interactions of chemokines and cytokines have not been fully elucidated.
T-cell depletion reduces the risk of GvHD in patients with either HLA-matched or partially matched
donors and also allows the transplantation of haploidentical stem cells without increased incidence of
GvHD. Haploidentical stem cell transplantation is a valid approach for patients at high risk of disease
progression without HLA-matched donors. In a haploidentical setting, most donors will share only one
HLA haplotype with the patients. These haploidentical donors are readily available within a few days,
are highly motivated to donate large numbers of stem cells (parental donors) and, with respect to further
adoptive cellular therapy, are available during the post-transplant course.
Lymphocytes can be depleted from the stem cell grafts by various selection techniques. These techniques
can be divided into physical, immunological, and combined physical/immunological separation methods.
The first example of a physical separation technique is the differential agglutination with lectins followed
by rosetting with sheep red blood cells described by Reinser et al. They used this procedure for the pretransplantation purification of parental haploidentical bone marrow in three different cases; the second
example of a physical separation technique is counterflow centrifugal elutriation. Wagner et al. described
the use of this technique for the removal of donor T-lymphocytes before allogeneic bone marrow
9

transplantation in 38 patients. The third example of a physical separation technique is fractionation on
density gradients. Löwenberg et al. described the use of this technique, based on discontinuous albumin
gradient fractionation, in a study in which nine patients were enrolled.
Generally, immunological techniques involve the use of monoclonal antibodies, antibodies in conjunction
with homologous, heterologous or rabbit complement factors, directed against T-cells. Monoclonal
antibodies against human T-lymphocytes have the potential to play a major role in the prophylaxis of
GvHD.
From 1990 onwards, combined immunological/physical methods using CD34+, CD3+ and CD19+
monoclonal antibodies loaded with iron particles have been developed and can be used for positive
stem cell selection or negative T- and B-cell depletion using magnetic columns. The leading company
in immunomagnetic selection is currently Miltenyi Biotec. In positive selection techniques, cells of
interest are magnetically labelled with MACS®MicroBeads (Miltenyi Biotec GmbH, Bergisch Gladbach,
Germany). MACS MicroBeads are superparamagnetic particles with a diameter of approximately 50 nm
and are composed of a biodegradable matrix. Cells are separated in a MACS Column (Miltenyi Biotec)
placed in a MACS Separator (Miltenyi Biotec). The flow-through fraction can be collected as a negative
fraction depleted of the labelled cells. In contrast, in the negative selection techniques, non-target cells
are magnetically labelled with a biotinylated antibody cocktail and Anti-Biotin MicroBeads (Miltenyi
Biotec).
To overcome this problem, Chaleff et al. recently described a pioneering large-scale clinical method
using the CliniMACS® TCR α/β System (Miltenyi Biotec) for the depletion of α/β T-lymphocytes from
peripheral blood stem cells while retaining all other cells, which could be used in a clinical setting for
haploidentical transplantation. The CliniMACS® TCR α/β System uses murine monoclonal antibodies
specific for the T-cell recptor α/β antigen conjugated to biotin in combination with the CliniMACS®
Anti-Biotin reagent. Interestingly, as already mentioned, the T-cell receptor a/b cell depletion with
immunomagnetic negative selection retains other potential beneficial effector cells in the graft, such as
γ/δ T-cells, natural killer cells and stem cells. These “facilitating” cells might promote engraftment, exert
graft-versus-leukemia effects and reduce the risk of infections. This new method of immunoselection is
one of the most ambitious challenges in the field of stem cell transplantation.
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Correlation between skeletal progenitor cells’ fate, transcriptional
regulatory networks and three-dimension culture condition
Elisabetta Lambertini, Andrea Lolli, Letizia Penolazzi, Elena Torreggiani, Renata
Vecchiatini, Claudio Nastruzzi, Roberta Piva
Dipartimento di Biochimica e Biologia Molecolare, Università degli Studi di Ferrara

In order to develop alternative strategies to induce efficient osteogenic and chondrogenic differentiation
of human mesenchymal stem cells (hMSCs) for their clinical use in bone tissue repair and engineering
we aimed to characterize 1. new transcription factors (TF) with crucial role in determining MSC fate,
2. specific circuits between a TF and a miRNA, and 3. new static or dynamic 3D culture systems for
affecting MSC behaviour. We focused on Slug transcription factor and miRNA-221 both involved
in Epithelial Mesenchymal Transition (EMT), a phenomenon that facilitates phenotypic conversion
during organ morphogenesis and tissue remodeling in embryonic development and wound healing. We
previously demonstrated that Slug expression is essential for osteogenesis, whilst its knockdown seems
to reprogram the hMSC towards chondrocyte differentiation. In particular, we studied the correlation
between Slug and miR-221 expression by siRNA and antagomiR transfection experiments. 3D dynamic
culture experiments were performed in RCCS bioreactor (Synthecon) with High Aspect Ratio Vessel
(HARV) using the cells incapsulated in Ba-alginate microbeads. Comparing 2D vs 3D culture conditions
we demonstrated that hMSCs osteogenic potential, cell adhesion and interaction, osteoblastic markers
expression and deposition of mineralized matrix were improved when alginate-entrapped hMSCs were
cultured in the bioreactor. In addition, when Polymeric Micelles (self-assembling colloidal systems)
were chosen to deliver in culture medium osteogenic inducers (instead of traditional solubilization with
DMSO which is known to be cytotoxic), an increase of osteogenic potential was observed.
In addition, we demonstrated that high basal levels of Slug expression may prevent the chondrogenic
ability of MSCs also in presence of exogenous TGF-β1. This could partially explain the different
conclusions of many studies on TGF-β1 signaling during chondrogenesis and homeostasis, reflecting
the complex context-dependent of the regulation of TGF-β1 at both tissue and cellular levels.
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Inflammatory factors released by osteoarthritic chondrocytes and
synoviocytes are down-modulated by adipose stromal cells
Cristina Manferdini1, A. Piacentini1, Elena Gabusi1, Julie Anne Peyrafitte2, Sandrine
Fleury2, Christian Jorgensen3, Marie Maumus3, Daniel Noël3, Andrea Facchini1, Gina
Lisignoli1
Laboratorio di Immunoreumatologia e Rigenerazione Tissutale, Istituto Ortopedico Rizzoli, Bologna; 2Laboratoire de
EFS-PM, Toulouse, France; 3Inserm, U844, Montpellier, France

1

thérapie cellulaire,

Joint tissues are the main target of Osteoarthritis (OA), a degenerative disease for which no efficient
treatments are available. It has been shown that adipose stromal cells (ASC) have anti-fibrotic, antiinflammatory and anti-apoptotic properties, through secreted growth factors, therefore can be good
candidates for preventing the evolution of OA disease. The aim of the study was the analysis of trophic
potential effects of ASC on chondrocytes and synoviocytes from OA patients. ASC were obtained from
intra-articular (Hoffa-ASC) or hip (hip-ASC) subcutaneous adipose tissue, while chondrocytes and
synoviocytes from cartilage and synovium of OA patients undergoing total joint replacement. ASC were
seeded in a transwell and co-incubated with chondrocytes or synoviocytes grown in monolayer for 7
days. Specific markers of inflammation (IL1β, IL6, IL8 and TNFα) were tested by RT-qPCR analysis and
secreted factors (IL6, CXCL8/IL8, CCL2/MCP-1, CCL3/MIP-1α, CCL5/RANTES) by multiplex beadbased sandwich immunoassay. Both Hoffa-ASC or hip-ASC were able to down-modulate the expression
of IL1β, IL6, IL8 on synoviocytes while only the expression of IL1β and IL6 were significantly reduced
on chondrocytes. IL1β and TNFα were not secreted while IL6, IL8, MCP-1, MIP-1α, RANTES were
highly produced by both cell types. Both ASC sources were able to significantly decreased the release
of IL6, IL8, MCP-1, MIP-1α, RANTES on both chondrocytes and synoviocytes and these effects seem
dependent on existing inflammation. These data demonstrate that ASC were able to produce trophic
factors that exert anti-inflammatory effects on both joint cells so corroborating their potential use in
preventing OA evolution.
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Fat-derived mesenchymal stromal cells: different sources, different
properties
Patrizia Dell’Era
Fibroblast Reprogramming Unit, Department
Brescia, Italy.

of

Biomedical Sciences

and

Biotechnology, University

of

Brescia, 25123

Mesenchymal stromal cells (MSC) are nonhematopoietic, multipotent progenitor cells that are considered
one of the most promising product for cellular therapy applications.
Initially expanded from bone marrow, MSC can be culture-expanded from different other sources (i.e.,
umbilical cord blood, synovial membrane, dental pulp, placenta). Recently, adipose tissue (AT) has been
regarded as a more suitable and easily accessible source of MSC. The designation of MSC requires
that in vitro-expanded cells be plastic-adherent, express surface CD73, CD90 and CD105 but not the
hematopoietic markers CD14, CD34, CD45 and the ability to differentiate under specific in vitro culture
conditions into osteoblastic, adipocytic and chondroblastic lineages. We will show our characterization
of AT-derived MSC, comparing cell lines derived from subcutaneous (lipoaspirate, L) or visceral
(omental, O) white fat. The results show significant differences between cell lines in terms of growth
characteristics, differentiation properties, immunosuppression capacity, and angiogenic potential of their
conditioned medium. We are convinced that the identification of the peculiarities of MSC isolated from
different tissues will lead to a more targeted use in cell therapy.
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Neuroprotection by adipose-derived MSC in neurological diseases
S. Marconi 1, E. Turano1, GM. Squintani2, S. Angiari3, B. Rossi3, G. Castiglione4, G.
Constantin3, A. Bedogni4, R. Mariotti1, B. Bonetti1
Department of Neurological, Neuropsychological, Morphological and Movement Sciences, University
Azienda Ospedaliera Universitaria of Verona. 3Department of Pathology and Diagnostics, University
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Surgery, Dentistry and Maxillofacial Surgery Section, University of Verona, Verona, Italy.
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Adult stem cells represent a promising therapeutic approach in the treatment of different neurological
conditions because they couple immunoregulatory properties with widespread therapeutic plasticity. To
investigate the efficacy of stem cell therapy, a variety of cell sources has been tested; we focused our
attention to adipose-derived MSC (ASC), an ideal source of adult stem cells, which can be easily and
repeatedly isolated and expanded.
In the last years we have assessed the effect of ASC in several experimental models of neurological
diseases characterized by different pathogenesis. We first evaluated the clinical and pathological
modulation exerted by ASC in experimental autoimmune encephalomyelitis (EAE), the animal model of
multiple sclerosis. We have shown that the intravenous administration of ASC was effective in reducing
disease severity and inducing the proliferation of endogenous oligodendroglial precursors. We also
assessed the effect of the administration of ASC in the mouse model of familial amyotrophic lateral
sclerosis: ASC injected at disease onset were able to enter the CNS, to support motorneurons survival
and to ameliorate disease course. Furthermore, we showed that intravenous administration of ASC in the
sciatic nerve crush injury, a murine model for acute axonal damage, exerted a beneficial effect in terms
of functional recovery and nerve regeneration.
In all these models we found that transplantation ASC did not seem to be due to their transdifferentiation
and to cell replacement, but seemed to be mostly related to complex paracrine mechanisms. ASC have
been shown to influence the local micro-environment both via the release of neuroprotective factors
as IGF-I, VEGF, BDNF and the modulation of tissue concentration of GDNF, IGF-I, bFGF. Such
neuroprotective and neuroregenerative capabilities of ASC intervene at multiple levels, suggesting that
ASC may contribute to the repair of injured tissue in different pathologic conditions.
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Applications of amniotic membrane derivatives in regenerative medicine
approaches
Ornella Parolini
Centro di Ricerca E.Menni , Fondazione Poliambulanza, Brescia Italy

Regenerative medicine aimed at maintaining, restoring, or enhancing tissue and organ function is
intended to aid in the treatment of a number of human conditions ranging in severity from acute to
chronic and to life threatening.
The human term placenta has recently become of great interest as a source of stem cells. Human amniotic
epithelial (hAEC) and mesenchymal stromal cells (hAMC) have been reported to have multipotent
differentiation ability, and these cells have attracted attention as a cell source for cell-transplantation
therapy. The amnion possesses considerable advantages, for example isolated cells have high plasticity
and mostly low immunogenicity. Furthermore, their immunomodulatory characteristics seem to
contribute to the anti-inflammatory functions and anti-fibrotic properties reported in pre-clinical and
clinical settings after transplantation of the amniotic membrane or amniotic-derived cells.
In particular, in different preclinical model such as myocardial ischemia, liver fibrosis, lung fibrosis, the
regenerative potential, after transplantation of these cells, despite low or absent levels of donor cells in
host tissues, amniotic membrane-derived cells main effect is exerted from soluble factors produced by
these cells. Therefore an emerging concept from the study of placental cells suggests that one of their
important therapeutic actions could result from paracrine effects that they exert on the surrounding host
environment after transplantation, rather than from differentiation of the cells in mature cell lineages.
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Identification and purification of stem cells by flow cytometry
Daniele Manganaro
Becton Dickinson

In the last 10 years biomedical research had a strong acceleration and flow cytometry play a central role.
Which are the applications that better characterize stem cells?
The use of multicolor approach and the analysis of side population aren’t the only applications focused
on cytometry research on stem cells.
The development of new applications and the review and the update of consolidated ones are ready to
use.
Performances of new instruments allow to efficiently isolate stem cells to make further molecular or
biological analisys: the cell sorting and its implications on molecular biology and cellular biology.
The wide portfolio of reagents and methods of new generations become a strong instrument to analyze
new panoramas that daily open in this research area.
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Brain repair with mesenchymal stem cells
Antonio Uccelli
University of Genoa

The rationale for using adult stem cells as a treatment for neurological diseases such as multiple sclerosis
(MS) arose from the hope that they had the capacity to foster repair of the central nervous system
(CNS) through tissue integration and differentiation into neural cells. Evidence from preclinical studies
suggested that mesenchymal stem cells (MSC), a subset of adult progenitor cells, are an effective therapy
in preclinical models of neurological diseases such as experimental autoimmune encephalomyelitis
(EAE), a model for MS and experimental model for stroke, amyotrophic lateral sclerosis and epilepsy.
In EAE, intravenous injection of MSC ameliorates clinical course and decreases demyelination, immune
infiltrates and axonal loss. Surprisingly, these effects do not require full CNS engraftment by MSC, but
rely on their ability to inhibit pathogenic immune responses and release neuroprotective, anti-oxidant
and anti-apoptotic factors. Moreover, MSC may induce recruitment of local neural precursor cells and
favor remyelination by releasing pro-oligodendrogenic molecules. MSC have been proved to be safe in
several pioneer clinical studies. These results paved the road for their clinical exploitation into properly
controlled clinical trials addressing their effect on clinical outcomes and on markers of disease activity.
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Effect of PPARs ligands/antagonists in human glioblastoma stem cells
A. Cimini1,3, L. Cristiano1, A. Fidoamore1, E. Benedetti1, B. Cinque4, MG. Cifone4, A.
Giordano2,3
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PPARs are ligand-activated 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. They are activated by a wide range of naturally
occurring lipids or their metabolites. 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. 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 to inhibit 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
PPAR± with concomitant deregulation of lipid metabolism. In this work we characterized GB primary
stem cells for lipid metabolic markers and for PPARs expression. Moreover, we treated GB stem cells,
both in normoxia and hypoxia, with a specific PPAR± 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 PPARa 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 PPARa antagonist alone or in combination with the β and γ agonists as potential approach for
counteracting cell proliferation and chemoresistance.
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Mesenchymal stem cells: therapeutic potential in motor-neuron and
myelin diseases.
Franca Fagioli
AO O.I.R.M. - S.Anna di Torino

Stem-cell-based therapies represent a new possible scenario for neurodegenerative diseases. Multipotent
mesenchymal stem cells (MSCs) can be expanded ex vivo, showing their ability to differentiate into
mature neural cell types, and can release soluble molecole such as cytokines and chemokines and express
immuno-relevant receptors like chemokine receptors and cell-adhesion molecules. Recent studies have
revealed that MSC therapeutic action is related to the release of protective factors, even far from the
site of injection, rather than the replacing degenerating neurons. Motor neuron diseases, including
amyotrophic lateral sclerosis (ALS), spinal muscular atrophy, are devastating disorders characterized
by the selective degeneration of motor neurons and effective therapies have not yet been established.
Encouraging data have been obtained in animal models of neurodegenerative diseases. Expanded MSCs
can survive and migrate after transplantation in the lumbar spinal cord of SOD1G93A mice, where they
prevent astrogliosis and microglial activation and delay ALS-related decrease in the number of motor
neurons, improving motor behavior, delay motor neuron death. We performed two Phase I trials in
ALS for the assessment of the feasibility and toxicity of transplantation of autologous MSCs into the
spinal cord. Our results show the safety of MSC transplantation in the central nervous system during a
follow-up of nearly 9 years. Preclinical studies suggested that MSCs represent also an effective therapy
in preclinical animal models of myelin disease, such as multiple sclerosis, the most common cause of
neurological disability in young adults, characterized by chronic inflammatory, demyelinating multifocal
lesions within the CNS. MSC might contribute to remyelination and myelin recovery in demyelinating
disorders. Some clinical studies demonstrated the clinical safety of MSCs, suggesting new therapeutic
approaches to cell therapy for debilitating diseases as well.
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The role of Sertoli cells in cell and molecular therapy of Type 1 Diabetes:
immunomodulation or islet neogenesis?
Giovanni Luca
Department of Experimental Medicine and Biochemical Sciences, University of Perugia, Perugia, Italy,
Andrology and Reproductive Endocrinology Unit, “S. Maria” Hospital, Terni, Italy

and

Medical

Correction of hyperglycemia by exogenous insulin may delay or attenuate, but never eliminate, the risk
for developing secondary complications, along the time course of Type 1 Diabetes Mellitus (T1DM).
Moreover, possible although low risk for malignancies in T1DM patients treated with human insulin
analogues has recently been reported. The restricted availability of cadaveric human donor pancreases
in conjunction with poor results of multicentric clinical trial on human islet cell transplantation has
considerably downsized the impact of human islet transplantation on the possible cure of TIDM. For
these reasons, new alternative approaches are needed.
Sertoli cells (SC), considered until a decade ago, as a mere mechanical cell, have been revisited with
respect to their functional competence providing nutrients, immunomodulatory and trophic factors that
are able to ameliorate survival and development of different cell types as well as improve their functional
competence.
We have demonstrated that barium alginate-based microcapsules containing pig pre-pubertal Sertoli
cells (SC-MCs), fabricated in our laboratory, exhibit excellent features in terms of size and morphology,
preserving SC functional and morphological properties either in vitro or in vivo.
Our SC-MCs can reverse diabetes in 66% of the spontaneously diabetic NOD mice
(the best animal model of T1DM), after transplantation in the peritoneal cavity.
Flow cytometry, in sorted CD4+ cells from spleen or pancreatic lymph nodes of mice receiving SCMCs, demonstrated significant increase in expression of Foxp3 (a specific Treg marker) as compared
to controls with a reduction of pro-inflammatory cytokines as IL-17, IL-23, IL-6, and IFN-γ, IL4, and significant increase of TGF-β. In addition, we demonstrated that pig pre-pubertal SC are
associated with cytoplasmic expression of indoleamine 2,3-dioxygenase (IDO), a very important
metabolic and immunoactive enzyme. It is then suggested that SC’s IDO, enhanced by TGF-β,
could convert tryptophan to kynurenine and induce generation or activation of IL-10–producing
Treg cells, with inhibition of Th17 responses, possibly by down-regulation of Rorc transcription,
as indicated by previous studies. These findings may suggest induction of a deranged local
pancreatic and systemic cytokine milieu, likely indicating emergence of a regulatory environment.
Furthermore, analysis of the transcript expression of all pancreatic markers of progenitor cells and
endocrine specific markers (Pdx1, Ngn3, and c-kit, Neurod1, Nkx6.1, Pax4 and Pax6) in SC-MCstreated pancreases, that was higher in comparison with controls, seem to underlie generation of newly
formed islets, with the islet cells being enabled to secrete insulin, glucagon, and somatostatin.
In conclusion, our results have clearly demonstrated that SC-MCs can reverse experimental T1DM by
both, modulating the NOD mouse immune system, and inducing generation of newly formed islets,
in conjunction with the islet cell ability to release their specific hormones. All together, these unique
findings might open new research frontiers, based on SC-MCs cell therapy for the cure of T1DM.
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Human embryonic stem cells abilty to recover a silica lung injury model
P. Spitalieri1, M.C. Quitadamo1, A. Orlandi2, L. Guerra3, E. Giardina1, V. Casavola3,
Novelli G.4, C. Saltini5 and F. Sangiuolo1
Dept. of Biopathology, Genetics Unit, Tor Vergata University of Rome, Italy, 2Dept. of Pathological Anatomy, Tor
Vergata University of Rome, Italy, 3Dept. of General and Environmental Physiology, Bari University, Italy, 4National
Agency for the Evaluation of Universities and Research Institutes, Roma, Italy, 5Dept. of Internal Medicine, Tor
Vergata University of Rome, Italy.
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Alveolar type II pneumocytes (ATII cells) are considered putative alveolar stem cells. Since notreatment
is available to repair damaged epithelium and prevent lung fibrosis, novel approaches to induce
regeneration of injured alveolar epithelium are desired. The aim of this study was to assess the capacity
of human embryonic stem cells to recover in vivo a pulmonary fibrosis model obtained by silica-induced
damage in mice.
First studies were focused to optimize the protocol of in vitro differentiation of the HUES-3 into ATII
cells.
After treatment with SAGM medium, HUES-3-ATII cells displayed an alveolar phenotype characterised
by multilamellar body and tight junction formation, by the expression of specific markers such as surfactant
protein SP-B, SP-C and zonula occludens (ZO-1) and the activity of cystic fibrosis transmembrane
conductance regulator-mediated chloride ion transport.
HUES-3-ATII cells were successively transplanted into silica-damaged mice.
Histological and biomolecular analyses revealed a significant reduction of inflammation and fibrosis
markers along with lung function improvement, weight recovery and increased survival. The persistence
of human SP-C, human nuclear antigen and human DNA in the engrafted lungs indicates that differentiated
cells remained engrafted up to 10 weeks.
In conclusion, cell therapy using HUES-3 cells may be considered a promising approach to lung injury
repair.
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Main criteria for GMP cell production
Giuseppe Gaipa
Laboratorio di Terapia Cellulare Stefano Verri, Azienda Ospedaliera San Gerardo di Monza

Advanced therapies encompass cell and gene therapies, including immunotherapies and stem cell
therapies. The cells and tissues used in these advanced settings are prepared according to correspondingly
complex processes and structures. The growing complexity has been accompanied by the increased risk
of adverse events, and hence need higher levels of control.
Product tracking and deviation tracking, necessitates advanced data management systems than, and these
systems are necessary to facilitate quality maintenance and improvement.
GMP requirements include the qualification and control of materials used in processing. However, many
investigational cell therapies studies may require reagents that are only as research-grade reagents and
they require an extensive GMP qualification and quality control monitoring.
Process validation is fundamental to assure the consistent and controlled manufacturing of any cellbased product. However, cell therapy products cannot be fully defined, and as living cells, they have
intrinsic biological variability. Hence, process characterization and control have even greater importance
in spite of limited product characterization. Cell therapy product characterization and quality control
testing is based on the demonstration of product safety, purity or identity, potency, and stability. Testing
product potency usually presents the greatest challenges, mainly because it requires an understanding of
the desired biological function of product.
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Validation methods
Ivana Ferrero
AO O.I.R.M. - S. Anna di Torino

Quality control (QC) methods in GMP production must be validated, complying with ICHQ2 Guidelines
and EU Pharmacopeia (EP), considering the tests’ accuracy, precision, repeatability, specificity, detection
limit, linearity and range. We validated the cell count method, the LAL test and the immunophenotype
assay. The cell count was performed with the disposable count chamber Fast read 102®, validated as an
alternative method to the Burker chamber. As a potency test, we checked accuracy, precision, linearity.
The evaluation of cell viability was performed by using Trypan Blue vital dye. To validate the LAL
test we used a kinetic Chromogenic LAL test, a limit test for the control of impurities. We evaluated
precision, specificity and detection limit. The test was performed on supernatant, on cell therapy
products at different dilutions, and on pyrogen-free water as negative control. The immunophenotype
validation required performance qualification of the FACS Canto II using two types of standard bead,
compared together. As an identity test, we evaluated specificity by using the fluorescence minus one
method (FMO). All experiments were repeated thrice to test precision. Collected data were statistically
analyzed by calculating means, standard deviation and coefficient of variation percentage (CV%). For
the cell count the precision had a CV% < 10%; the reproducibility, calculated in three different counts by
the same operator, had a CV% <5%. The best range of dilution to obtain a slope line value very similar
to 1 is between 1:8 and 1:128.
The LAL was repeatable and specific, because the percentage of spike recovery of each sample was
between 0.25 UE/ml - 1 UE/ml (CV% < 10%). Correlation coefficient (<=0.980) and CV% (<10%) of
standard curve showed the test’s linearity and the minimum detectable concentration value of 0.005 EU/
ml. The immunophenotype method was specific for each population analyzed, and repeatable, as show
by value of CV % inter-experiment less than 10%.
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Microbiological quality controls
Maura Ferrari
Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna (IZSLER) Brescia, Italy

Stem Cells research and investigation is rising different potential applications of these cells in regenerative
medicine. Their in vitro cultivation and amplification can determined adverse features. A stem cell bank
must assure quality, traceability and safety of the these biological products. These parameters can be
achieved with a good laboratory practice/quality assurance system. These tools allow the improvement
of either the process production or quality control program standardization. Some critical characteristics,
known to be fundamental in order to guarantee cell quality, must be defined and they include: purity
(absence of microbiological contamination); identity (absence of cross contamination) and stability
(absence of genotype and phenotype mutation).
Regarding purity, microbiological tests play a key role in order to identify four main areas:
1) Environmental working and processing area - Stem cells must be prepared in clean areas (Cell
Factories), in accordance with International Standard (Good Manufacturing practice - GMP).
They should be maintained to an appropriated cleanliness and supplied with high efficiency
filtered air. Equipment must be cleaned, monitored and submitted to calibration programs.
Different procedures have to be carried out in separate areas in order to minimize contaminations
by microorganisms, particulate of matter and pyrogens.
2) Donor source - Donors must be tested in order to know potential pathogens that could be
transmitted.
3) Animal reagents – They must be controlled for species-specific virus contamination. Mycoplasma
detection is also suggested.
4) Animal cells used as feeder layer – Microbiological testing, mycoplasma and virus contaminations
must be carried out.
Bacterial and fungal contamination can arise from several sources. Their prevention can be achieved
with correct aseptic procedures and cell manipulation must be performed in class II safety cabinets. Cell
supernatants must be inoculated into two bacteriological media according to European Pharmacopeia
guidelines.
Mycoplasma contamination can be detected by several techniques: as Hoechst 33258 staining of VERO
cells inoculated with the samples to be examined, inoculation in selective broth and agar media, Enzyme–
Linked ImmunoSorbent Assay (ELISA test) and, finally, molecular biology analysis (nucleic acid testNAT).
Another potential biohazard is represented by viruses, in fact they can be introduced in the final
product by several sources (animal reagents, contaminated animal or human cells). In particular, as
aforementioned, use of feeder layer and cells/tissues collected from animal/human donor could be used
as starting material.
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Virus presence should be investigated in samples derived from these species: bovine (bovine fetal calf
serum), swine (trypsin, pepsin), murine (cells used as feeder layer) and human (cells used as feeder layer,
or present in the biological source sample of origin).
All these assays should be carried out by validated tests and performed in accordance with European
Pharmacopeia (isolation in susceptible cell cultures, NAT test).
In summary, stem cell banks must be checked for main common contaminants (bacteria, fungi,
mycoplasma, viruses), in order to ensure the stem cell purity employed in regenerative medicine.
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Tumorigenic risk assessment
Rita Maccario
Fondazione IRCCS Policlinico San Matteo, Pavia

Malignant transformation is a potential risk with any cell-based medicinal product that requires in
vitro culture expansion (Prockop et al, Cytotherapy 2010;12:576). Cells propagated in vitro are in a
proliferative state under non-physiological conditions, this may cause accumulation of DNA damage,
resulting in an augmented risk of malignant transformation (Wagner et al, Tissue Engineering: Part B.
2010;16:445). After a variable number of cell divisions, in vitro expanded normal somatic cells, enter
a senescent state and ultimately stop proliferation. Several molecular pathways have been implicated
in senescence, including DNA damage and progressive shortening of the telomeres. It is well known
that somatic cells may activate molecular mechanisms in an attempt to escape senescence. Remarkably,
it has been hypothesized that escape from senescence, for instance by means of telomerase activity
that counteracts telomere shortening, is a crucial step in malignant transformation. In vitro and in vivo
experimental studies have documented that murine multipotent mesenchymal stromal cells (MSC) are
prone to malignant transformation (Tolar et al, Stem Cells 2007;25:371) and may support tumour growth
and metastasis spread (Djouad et al, Blood 2003;102:3837 - Karnoub et al, Nature 2007;449:547). On
the contrary, spontaneous malignant transformation appears to be a rather exceptional event for human
MSC (Wang et al, Cytotherapy 2005;7:509, Bernardo et al, Cancer Res 2007;67:9142 and J Cell Physiol.
2007;211:121, Avanzini et al, Haematologica 2009;94:1649, Tarte et al, Blood 2010;115:1549, Achille
et al J Cell Biochem 2011;112:1817). Indeed, Rubio and co-workers (Cancer Res 2005;65:3035) and
Rosland and co-workers (Cancer Res 2009;69:5331) documented spontaneous malignant transformation
in human MSC expanded in vitro, but results reported by both groups were withdrawn, since it has
been demonstrated that spontaneous transformation reflected cross-contamination with established
human immortalized cell lines (Garcia et al, Exp Cell Res 2010;316:1648, Torsvik et al, Cancer Res
2010;70:6393). So far, tumour formation has not been described in ongoing clinical trials; however, it
is worth considering that for many therapeutic applications, the employment of allogeneic MSC might
facilitate effective elimination of transformed cells by the host immune system, while an autologous
setting might increase the risk of tumour formation (Wagner et al, 2010). Consequently, MSC expanded
in vitro for clinical use must be rigorously evaluated for the risk of malignant transformation. The
quality control procedure apt to investigate this important issue should at least include: (1) release of
MSCs expanded in a minimum number of passages (< 4), in an attempt to minimize the administration
of senescent cells, (2) careful evaluation of the morphology and proliferation pattern at each culture
passage, and immune phenotype of the final product, (3), evaluation of genetic stability (molecular and
conventional karyotyping), (4) assessment of telomerase activity in the final product, considering that it
has been documented that non-malignant human MSCs display a low/undetectable level of this enzymatic
activity (Bernardo et al, Cancer Res 2007;67:9142), (5) DNA fingerprinting (STR) to assess the donor
identity of the final product, (6) whenever feasible, expansion of a sizable aliquot of the lot of MSC
cryopreserved for release for further passages (4-5), in an attempt to verify the absence of transformed
MSC which could have been present at undetectable percentages in earlier passages. Moreover, it is of
key importance to keep in mind that current assays such as karyotyping and assessment of telomerase
activity are not sensitive enough to ensure that cell-based medicinal products employed for cell therapy
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do not contain a small number of tumorigenic cells able to engraft and cause tumourigenesis (Prockop et
al, Cytotherapy 2010;12:576). Therefore, the probability of the risks must be carefully weighed against
the potential benefits to the patient.
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Infrastructure for Research and Translational Medicine
Erik Scannella
Linde Medicale Srl

A key issue concerning the research and the conservation of biological material is the ability to perform
clinical evaluations of new application of the material stored in the periods in which the necessary
methodologies were not available.
Clinical trials and treatment programs require standardized processes and results at the global level: the
treatment of many not solid cancers, research studies of rare diseases and regenerative medicine and
surgery are performed by groups of researchers associated with using a high number of patients and are
having to compare the results obtained, to assess the effectiveness of the experimentation. In addition,
the rapid progress of stem cell research requires the creation of appropriate structures to preserve cells
and tissues for autologous and heterologous.
For these reasons, demand by the entire scientific community is increasing, to have areas where they can
make the cell manipulation, laboratories where they can produce cell lines for therapeutic purposes and
environments to store large quantities of biological material in a safe and complies with applicable laws.
This is the context in which must be promoted and implemented the strategy of translational medicine
in collaborative projects between research centers and clinical centers to develop programs for clinical
cell therapy.
The construction of laboratories for the processing of biological samples and cell therapy, to deal with
national and international, requires a complex series of plant infrastructure and engineering works.
The specificity of the intended use requires a rational division of the areas, a thorough study of the
process flow and the correct allocation between the room, according to the dimensions and applications,
which allows to:
- ensure the safety of operators;
- guarantee the quality of biological samples and compliance process;
- optimize the logistics of the samples banking;
- simplify maintenance;
- maximize the efficiency of the several plants.
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Immunity and stem cell transplantation in muscular dystrophy
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Cell therapy is one promising approach to correct genetic diseases by contributing to tissue regeneration;
stem cells can be isolated from a healthy donor or dystrophic patient. In the first case cells will be
transplanted under a regime of immune suppression; in the second case, cells will have to be genetically
corrected before transplantation in the same patient. The recent identification of different types of multipotent stem cells, some suitable for protocols of cell therapy, has disclosed new perspectives in the
treatment of genetic diseases. Our previous work indicated that CD133+ cells, a population of progenitor
cells, produce functional improvement upon intra-arterial injection in a dystrophic mouse. Transplantation
of engineered dystrophic canine muscle-derived CD133+ cells gave promising results in GRMD dogs,
the most reliable animal model that shows a clinical phenotype very similar to DMD patients. Because
of these results, we plan a pilot clinical trial, based on intra-muscular and intra-arterial transplantation
of autologous engineered CD133+ cells. Efficacy and possible adverse effects will be evaluated to test
whether this approach may represent a first step towards a therapy for muscular dystrophy.
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MicroRNAs and cardiac progenitor cells
Valentina Di Felice
Dipartimento di Biomedicina Sperimentale e Neuroscienze Cliniche, Università di Palermo.

Cardiac progenitor cells are multipotent cells of the myocardium. They are located inside niches of
the heart muscle, can be isolated, characterized and used for cardiac regeneration in stem cell therapy.
Actually we know how to isolate them, but we do not know how to obtain the maximum level of
differentiation when these cells are implanted into a damaged myocardium. The knowledge recently
acquired on small molecules of non-coding RNAs, microRNA, may improve the use of these cells in
stem cell therapy.
Using a profiling of 344 known rodent microRNA and established three-dimensional cultures, we have
identified two new molecules which may be involved in the differentiation process of cardiac progenitor
cells at least in vitro. The concomitant expression of integrins, integrin-related genes and titin let us
suppose the activation of the Z disc signalling network.
If this hypotesis will be confirmed, we can use these small RNA molecules attached to cell culture
devices or adminstered as nanoparticles to drive the correct differentiation of stem cells.
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Pharmacological attenuation of cardiac stem cell senescence
Antonio Paolo Beltrami
Cattedra di Anatomia Patologica, Università degli Studi di Udine

Mammalian aging may be viewed as a reduction in the capacity to adequately maintain tissue homeostasis
or to repair tissues after injury. Dysfunctional cells that express senescence markers accumulate at sites
of chronic age-related pathology, such as osteoarthritis, atherosclerosis and chronic heart failure. Thus,
senescent cells are associated with aging and age-related diseases in vivo.
The recognition that the heart possesses a pool of primitive, clonogenic, self-renewing, and multipotent
Cardiac Stem Cells (CSC) responsible for tissue homeostasis has opened a new era of research aimed at
harvesting, expanding and utilizing these cells for cardiac repair. However, our group has demonstrated
that both age and pathology exert detrimental effects on human CSCs. Specifically, they attenuate CSC
telomerase activity, reduce telomeric length, determine telomere erosion, are associated with the presence
of telomere induced disfunction foci and impair CSC function in vitro.
Aims of our study are: to investigate whether CSC senescence is associated with a reduction in their
reparative ability in vivo, to identify the molecular determinants possibly responsible for CSC senescence,
to screen drugs (i.e. rapamycin, resveratrol, DETA/NO, and metformin) able to interfere with CSC
senescence and to verify if CSC drug treatment in vitro is effective in restoring the reparative potential
of senescent CSC in vivo.
In order to obtain a direct comparison between control and failing hearts, hCSCs were isolated from
human atrial samples.
The reparative capacity of CSC was evaluated in a SCID/beige mouse model of acute myocardial
infarction (AMI), by injecting 3*105 cells in the region bordering the AMI during the surgery procedure.
Echocardiography and cardiac catheterization was performed at time of sacrifice (2 weeks post-AMI).
Histological examination was performed to evaluate fibrosis, angiogenesis, myocyte growth, myocyte
apoptosis, and myocyte senescence.
Western blot analysis of CSC obtained from either controls or failing hearts was carried out to identify
pathways possibly associated with CSC senescence.
Drug screening assays were performed on growing cultures of hCSCs obtained from pathologic
hearts, exposing them to Metformin (0.5-5 mM), Rapamycin (1-100 nM), DETA/NO (5-50 µM) or
Resveratrol (0.2-1 µM) for three days. At the end of the treatment, cells were analyzed to evaluate cell
immunophenotype and to quantify cellular senescence, cell proliferation, and cell death.
CSC obtained from failing hearts are less effective than those obtained from control hearts in promoting
myocardial healing after an AMI.
The short term pharmacological treatment of hCSCs resulted in a significant: a. increase of cell death
and cell senescence in metformin treated cells, b. reduction of p16+ cells, and increase of apoptosis in
rapamycin treated cells, c. reduction of p21+ and γH2A.X+Ki67- cells, together with an increase in CSC
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proliferation in resveratrol treated cells, and d. decrease of γH2A.X+Ki67- cells in DETA/NO treated
cells.
Last, in vitro treatment of CSC obtained from pathologic hearts with 10nM Rapamycin and 0.5µM
Resveratrol prior to their in vivo administration to infarcted mice restored their reparative ability in vivo,
improving significantly global heart function.
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Doxorubicin and human cardiac progenitor cells
Antonella De Angelis
Department of Experimental Medicine, Second University of Naples

Cardiotoxicity is a major limiting factor of doxorubicin (DOXO), the most effective anthracycline,
and is characterized by dilated cardiomyopathy that can develop even years after treatment. Recent
studies in animals have proposed the cardiac progenitor cells (CPCs) as the cellular target responsible
for the initiation and evolution of DOXO-induced cardiomyopathy. However, the relevance of these
observations to clinical settings has not been established, prompting us to evaluate the effects of DOXO
on human CPCs (hCPCs).
In isolated hCPCs, DOXO triggered DNA damage response leading to apoptosis early after exposure.
Telomere shortening and senescence was present at later time interval. Functional properties of hCPCs,
such as migration and differentiation, were also negatively affected. Importantly, the differentiated
progeny of DOXO-treated hCPCs prematurely expressed the senescence marker p16INK4a.
DOXO exposure severely affects the population of hCPCs and permanently impairs their function.
Premature senescence of hCPCs and their progeny can be responsible for the decline in the regenerative
capacity of the heart and may represent the cellular basis of DOXO-induced cardiomyopathy in humans.
These findings provide new insights into the pathogenesis of heart failure induced by cancer therapy and
can form the basis for alternative strategies to prevent and manage cardiotoxicity.
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MACS Technology: pioneering solution for stem cell research
Stefano Ronchetti
Miltenyi Biotec

In today’s research environment the translation of discovery research into efficacious clinical treatments
is of utmost importance. With its comprehensive portfolio of products and interdisciplinary expertise,
Miltenyi Biotec can range from stem cell isolation, through optimized culture conditions using media,
cytokines and small molecules, to performing sophisticated cellular and molecular analyses. With
translational research at the forefront of biomedical research, our integrated solutions are based on a
flexible platform that can be scaled-up for use in a clinical setting.  

34

Silencing of RB1 induces strong DNA damage and senescence in
mesenchymal stem cells, whereas down-regulation of RB2/P130 reduces
the degree of damaged DNA and apoptosis promoting cell proliferation
Alessio N3, Bohn W2, Rauchberger V2, Rizzolio F1, Cipollaro M4, Giordano A1,5, Galderisi
U1,3,5
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Mesenchymal stem cells (MSCs) are primordial cells that produce skeletal muscle cells, the blood,
vascular, and urogenital systems and connective tissues in the body. MSCs are of interest because of
their multiple roles in the body. In addition to their ability to differentiate into mesenchymal tissues, they
support hematopoiesis and can contribute to the homeostatic maintenance of many organs. The genetic
programs controlling the stem cell state are strictly linked to regulation of cell cycle. Nevertheless,
the analysis of which molecules participate in cell cycle regulation of several stem cell lineages is not
exhaustive.
The retinoblastoma gene family (RB1, RB2/P130 and P107) encodes three closely related proteins
that have been implicated in the regulation cell-cycle progression, self-renewal, cell-fate choices,
differentiation and cellular transformation. We took advantage of RNA interference technique to analyze
the role of these proteins in the biology of MSCs.
Cells lacking of RB1 were prone to DNA damage, this was associated with impairment of self-renewal
properties and increase of senescent cells. No significant modification of cell growth was observed, as it
occurred in other cell types or systems. In cells with silenced RB2/P130 we detected a reduction of DNA
damage along with higher proliferation rate, increase in clonogenic ability and diminution of apoptosis
and senescence. Of note, acute knock-down of P107 did not induce relevant changes on in vitro behavior
of MSCs.
We analyzed also cell commitment and osteo-chondro-adipogenic differentiation process of clones
derived by MSC cultures. In all clones obtained from cells with silenced Retinoblastoma proteins we
observed a significant reduction in the ability to differentiate: 50% of RB1, 40% of RB2/P130 and 53%
of P107 clones gave differentiated progeny compared with 85% of control clones. This result suggests
that lack of Retinoblastoma proteins impaired at the same extent the differentiation process of MSCs
even if the silencing effects of each member on the main biological phenomena we analyzed were
different.
In summary, our data evidenced that each component of Retinoblastoma family governs different aspects
of MSCs’ life and only a few overlapping functions are shared by the three protein members.
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Human amniotic fluid cells are able to create Embryoid Body-like
structures “in vitro” and to show typical expression profiles of Embryonic
and Primordial Germ cells
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The discovery of amniotic fluid-derived stem cells (AFSCs) initiated a new and very promising field in
stem cell research. Human AFSCs, a novel class of broadly multipotent stem cells sharing characteristics
of both embryonic and adult stem cells, possess privileged immunological characteristics suitable for cell
therapy. The purpose of this study was to demonstrate that human AFSCs have features of pluripotency
by investigating their ability to form in vitro three-dimensional aggregates, known as embryoid bodies
(EBs), and by displayingtranscriptional profiles of genes abundantly and uniquely expressed in human
embryonic stem cells (hESCs) and primordial germ cells (PGCs). Human AFSCswere cultured in
suspension in uncoated Petri dishes for EBs formation, whose incidence was assessed in five independent
experiments. After 5 days of culture, we observed the appearance of EB-like structures that were positive
for alkaline phosphatase (AP) staining. The expression of three germ layer markers was detected with
RT-PCR in the differentiated cells from EBs. Moreover, immunohistochemistry showed the presence of
specific markers of pluripotency (OCT4 and SOX2). Under the treatment with ascorbic acid and 5-aza-2’deoxycytidine, thecell mass derived from EBs started to differentiate into cardiomyocytes. Although the
beating cells were observed in some cases and immnuocytochemistry showed the expression of cardiac
specific markers, such as Myosin, the efficiency of cardiac induction was low. As to the expression
studies, RNA was extracted from human AFSCs at the 3th, 4th, 5th and 8th passage and the presence
of specific markers of hESCs and PGCs was assessed with RT-PCR. In addition, we also monitored
the expression of genes related to the control of DNA methylation (DNMT3A, DNMT3b1, DNMT1,
DNMT3L, MBD1,MBD2, MBD3 MDB4, MeCP2), which resulted expressedat all passages. Finally, we
evidenced that AFSCs express markers typical of PGCs and in particular genes involved in early stages
of germ cell development (Fragilis, Stella, Vasa, c-Kit, Rnf17). Taken together, these expression profiles
support the hypothesis of a possible origin of hAFSCs from PGCs.
This study was supported by the Cari-Chieti Foundation (Italy)
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Cells derived from the amniotic membrane of human placenta have been receiving particular attention
because of their plasticity and immunomodulatory properties, which make them an attractive candidate
source for cell therapy approaches. In this study, cells isolated from epithelial and mesenchymal layers
of amniotic membrane of human term placenta (1), characterized by the expression of the epithelial
marker CD166 (85-90%) and mesenchymal markers CD90 and CD13 (10-15%), were preliminary
labeled with a the vital fluorescent dye PKH26 and xenotransplanted into a validated preclinical ovine
model of tendon defect (2). In-situ tissue repair revealed that tendon treated with amniotic membrane
derived-cells tendons had much better structural and mechanical recoveries than control ones during
the early phase of healing (28 days). Immunohistochemistry and biochemical analyses indicated that
extracellular matrix remodeling was more rapid and that immature collagen fibers (COL3) were earlier
replaced by mature ones (COL1). Moreover, spatial-temporal analysis of cellularity, proliferation index,
vascular area and leukocyte infiltration revealed that induced a specific centripetal process of healing
that first started in the tissue closer to the healthy portion of the tendons where cells rapidly migrated
to then progress through the core of lesion. This peculiar healing evolution could be induced by the
growth factor stimulatory influence (TGFβ1 and VEGF) and/or by the progenitor cells recruitmenttransplantation. These preclinical results demonstrate that amniotic membrane derived-cells can support
tendon regeneration and their effects may be used to develop future strategies to treat tendon disease
characterized by a poor clinical outcome.
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Multiple Sclerosis (MS) is an autoimmune disorder where one of the first steps of its development is the
abnormal leucocyte migration into the central nervous system (CNS), a multistep process characterized
by the interaction between activated leucocytes and endothelial cells of the brain blood barrier (BBB).
Mesenchymal stem cells (MSC) exert immunomodulation since interact with cells from the immune
system, modulating effector functions of the cells of innate and adaptive immune system through
various mechanisms including cell to cell interactions and soluble factors production. In vitro analyses
revealed that human MSC inhibit activation and proliferation of stimulated CD3+ T cells, and exert
potent suppressive effects on the main adhesion molecules expressed in activated human CD3+ cells
that are critical for leucocyte migration across the BBB. Here we demonstrate that MSC decrease the
expression of a4b1 integrin, ICAM-1 and CXCR3 either at mRNA and plasma-membrane levels. Such
effect is also valuable on ALCAM and ICAM-1 on activated endothelial cells, whose up-regulation on
the plasmambrane of such cells is crucial for extravasation of T lymphocytes through the BBB in EAE
(Experimental Autoimmune Encephalomyelitis ) and MS. Since MSC efficacy has been demonstrated
using a transwell system we can conclude that MSC act either on T lymphocytes or on endothelial cells
through secretion of soluble factors. Such results are of interest in perspective of an in vivo study since
suggest the possibility of a local immunomodulating activity exerted by MSC on the main cells involved
in CNS extravasation.
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iPS technology as a tool to investigate atrial fibrillation
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Atrial fibrillation (AF) is the most common arrhythmic disorder in adults, characterized by rapid and
irregular activation of the atria and loss of coordinated contraction thus resulting in reduced ventricular
filling and blood stasis in the atria, and finally leading to heart failure and thromboembolic stroke. AF
has traditionally been described as a multifactorial sporadic disease; however some hints about AF
hereditability have recently been issued from epidemiological and population-based GWAS. Therefore
in vitro AF models to identify the genetic basis and to characterize interactions of cells belonging to
cardiovascular lineage are urgently needed.
We began to characterize a familial group with continuous AF who were scheduled to undergo surgical
ablation following failed pharmacological treatment. Screening for mutation of the most common genes
associated to AF (KCNQ1, KCNH2, KCNE1, KCNE2, and SCN5A) did not show any modification.
We are now in process of sequencing some other putative candidate (MiRP1, CAV3, and HCN4), but
a more extensive analysis needs to be carried out. In order to provide a platform to model AF disease,
primary cultures of dermal fibroblasts were established from all individuals. Cells were induced to
pluripotency by retroviral infection with the classical set of factors OSKM. Then, 2-4 independent
clones per individual of AF-specific induced pluripotent stem cells (iPSC) were isolated. We have begun
to characterize their pluripotency by morphology and growth dynamics, 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 aim to differentiate AF-derived iPSC into cells of the cardiovascular
lineage, such as cardiomyocytes and endothelial cells. We believe that the model we are developing will
help us in clarifying the molecular basis of AF.
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Glioblastoma Multiforme (GBM) is the most common malignant brain tumor displaying a high tendency
of rapid recurrence. The peculiar fast growth and the diffuse infiltrative nature of glioma cells into brain
parenchyma limit standard adjuvant treatments and often preclude complete surgical resection, leading
to poor prognosis and short patient survival.
By taking advantage of the well known ability of Mesenchymal Stem Cells (MSCs) to migrate towards
tumor sites, we aim to employ genetically engineered MSCs able to express therapeutic genes, as
delivery vehicles for brain tumor therapy.
Since we have already demonstrated that more immature cells in the GBM mass are resistant to
chemotherapy, our aim is to investigate whether a pro-differentiating treatment based on Bone
Morphogenetic Proteins (BMPs) administration driven by MSCs, would increase resistant hypoxic
primary GBM derived cells sensitivity to chemotherapics. Indeed, BMPs are members of the
Transforming Growth Factor-β (TGF-β) family of secreted ligands, recently reported to promote both
proliferation and mitotic arrest of brain tumor cells.
For this study, we derived MSCs from healthy bone marrow or glioma patients adipose tissue and set-up
a protocol for an efficient maintenance of their proliferation and stem properties by culturing them in
hypoxic conditions, a more physiological microenvironment, peculiar of the brain tumors niche.
By in vitro migration assays, we reported MSCs to efficiently migrate toward GBM cells in hypoxic
conditions and, moreover, we found that BMP-2 was able to increase the migratory properties of MSCs,
thus enhancing the possible therapeutic effects of BMP2-expressing MSCs delivery.
In conclusion, these findings support the use of MSCs as tumor-specific delivery vehicles for treating
gliomas with physiological pro-differentiating factors able to promote astro-glial differentiation of GBM
cells and open the way to the development of engineered BMPs-expressing MSCs.
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Neurotrophic factors (NTFs) are involved in the regulation of neuronal survival and function and, thus,
may be used to treat neurological diseases associated with neuronal death. One of the major hurdles for
their clinical application is the mode of delivery. One option is to engineer cells to produce NTFs and then
transplant them to the target area. Here, we describe a new strategy, based on the use of mesoangioblasts
(MABs). MABs can be isolated from the perivascular human adult tissue and, having a high adhesindependent migratory capacity, they can reach perivascular targets especially in damaged areas: that is,
when peripherally administered, MABs may selectively cross the blood-brain barrier and home in the
lesioned areas.
We generated genetically modified MABs producing nerve growth factor (MABs-NGF) or brainderived neurotrophic factor (MABs-BDNF) and assessed their by-stander effects in vitro using PC12
cells, primary cultures and organotypic cultures of adult hippocampal slices. PC12 cells were induced
to differentiation by a medium conditioned by MABs-NGF, while a MABs-BDNF-conditioned medium
increased viability of cultured neurons and slices. Slices cultured with MABs-BDNF medium also better
retained their morphologic characteristics and functional connections, and these effects were abolished
by the TrkB receptor blocker K252a or the BDNF scavenger TrkB-IgG. Thus, MABs can be an effective
vehicle for NTF delivery, promoting differentiation, survival and functionality of neurons.
Next, we explored the capacity of MABs to localize selectively in brain lesion areas when peripherally
administered. After in vivo (transcardial or intranasal) injection, GFP-positive MABs selectively reached
the lesioned brain areas in a mouse model of Alzheimer’s disease. Thus, MABs represent a conceptually
novel, promising therapeutic approach to treat neurodegenerative diseases.
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Previous studies have confirmed that the application of low-level laser irradiation (LLLI) can promote
the proliferation in many cell types, but the exact molecular and cellular mechanisms involved remain
poorly understood. Human bone marrow derived mesenchymal stem cells (hBMSCs) have shown to
be an appealing source for cell therapy and tissue engineering. This study was performed in order to
investigate whether LLLI could increase the proliferation and differentiation of MSCs isolated from
adult human bone marrow. The cells were exposed to LLLI with a diode laser operating at wavelength
of 659 nm (9.6 mW power output, 2 J/cm2 energy density) for three consecutive days. Proliferation was
evaluated at different times up to 28 days of culturing using a quantitative assay. The obtained results
showed a significantly higher cell growth in the irradiated group if compared with not irradiated group.
This preliminary study suggests that LLLI affected positively hBMSCs proliferation in vitro and it may
have an important impact for tissue engineering and medicine regenerative. In fact, it open the possibility
of using LLLI as a “photoceutical” for in vitro stem cells preconditioning prior to transplantation. Our
aim will be to conduct further studies to investigate the potential of LLLI for promoting regeneration
also for stem cells seeded and cultured on biomaterials.
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Mesenchymal stromal cells (MSC) are multipotent cells provided with both regenerative potential
and immunosuppressive properties. We compared freshly isolated MSC-progenitors and in vitro
expanded MSC derived from bone marrow (BM) buffy coat (BC), BM fat and adipose tissue (AT).
MSC progenitors were assessed through the CD271+CD45Low cell fraction which was previously
proposed as candidate marker (Jones E, 2008). 15 BM and 5 AT samples were used. CFU-F number,
in vitro growth, flow cytometric (FC) characterization, and differentiation potential were evaluated
as previously described (Urbani S., 2006; Mazzanti B., 2008). A significantly (p<0.05) higher
frequency of CFU-F/106 Total Nucleated Cells (TNC) was observed for AT, followed by BM fat
and finally by BM BC (mean±SD: 1467.5±1463.7, 799.6±1146.6, 38.4±35.5 respectively); however,
due to the different TNC counts of the cell sources within a BM aliquote, the BM BC retains more
CFU-F than the BM fat. FC analysis of unexpanded samples showed a significantly higher frequency
of CD45lowCD271+ (p<0.05) in AT than BM sources, and in BM fat than BM BC (mean±SD:
23.7±19.0, 4.0±4.5, 0.04±0.03, respectively). The FC analysis of the selected CD271+CD45low and
bright populations showed differences in the expression of hematopoietic and mesenchymal markers
like CD34, CD73, CD90 and CD105 among the two sources: BM and AT. These differences are not
longer evident in the FC analysis of the in vitro expanded MSC. The proliferative and differentiative
potential of in vitro expanded MSC did not show significant differences among different samples.
MSC isolated from AT, BM- fat and BC showed some biological differences to be considered in the
selection of stem cell source for clinical applications.
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Initially considered a marker of hematopoietic stem cells, CD133/prominin is expressed in various
solid tumors, including breast cancer, in which CD133-positivity identifies a restricted subgroup of
tumor stem cells. Beyond its possible correlation with stemness of tumor cells, CD133 is considered
an important marker in breast cancer, since it correlates with tumor size, metastasis and clinical stage
of triple-negative (ER-, PR-, HER2-) breast tumors, to date the highest risk breast neoplasia. Little is
known about the physiological function of CD133 as well as about its relationships with other cellular
proteins. Aim of this work was to correlate the expression of CD133 with the phosphoinositide-dependent
phospholipases C (PLCs), a family of intracellular signaling molecules involved in tumorigenic features
of a variety of tumors, including breast neoplasias. With this intent, the highly invasive breast-derived
MDA-MB-231 cells (ER-, PR-, HER2-) were subjected to immunomagnetic separation of CD133+ and
CD133- subpopulations, which were analyzed for malignant properties and PLC expression. Our first
results demonstrate that, in comparison to CD133- cells, the expression of CD133 characterizes cells
with a larger adhesion area, lower proliferation rate and reduced migration speed and that this phenotype
correlates with a peculiar PLC expression pattern. The specific inhibition of PLC, in addition to reduce
the malignant-related features of invasive cells, induces the expression of CD133 at membrane level.
Since the surface recognition of CD133 seems to be dependent on post-translational modifications of
the protein, also dependent from the lipid composition of the cell membrane, PLC activity may regulate
the surface exposure of CD133 in breast tumor cells. This suggest that the switch of tumor cells from
a staminal to a mature phenotype correlates with the activation of specific PLC isoform/s, which is
reflected in turn by the reduced expression of the surface antigen CD133.
Acknowledgements: This research was supported by grants from Italian MIUR (Cofin 2008 and FIRB,
Program Agreements 2010) and from University of Ferrara.
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Hibiscus sabdariffa, besides being used as a tropical beverage, has many beneficial properties and is
employed in traditional medicine as a treatment for hypertension, inflammation, liver disorders and
obesity, even if the molecular bases of these effects are still unknown. We focused our attention on both
adipogenic and osteogenic differentiation processes in human Mesenchymal Stem Cells (hMSCs), that
represent the physiological precursors of human adipocytes and osteoblasts.
In the present study we induced hMSCs to adipogenic and osteogenic differentiation by using specific
protocols, in presence or absence of Hib extract at non-toxic doses (evaluated by MTT and SRB assays).
Lipid droplets accumulation in hMSCs treated for adipogenic differentiation in presence or absence
of Hib extract was evaluated by Oil Red O staining and contrast phase microscopy observation and by
flow-cytometry analyses of Nile Red staining. In presence of Hib extract we observed a reduction of lipid
droplets accumulation and a decrease in the number of differentiated cells. To understand the molecular
mechanism of the Hib-induced adipogenesis inhibition, we evaluated the modulation of MAPKinases
ERK1 and ERK2, that play an important role in adipogenesis. ERK1 and ERK2 expression and
phosphorylation status were assessed by immunoblotting experiments in hMSCs induced to adipogenic
differentiation in presence or absence of Hib. When hMSCs were treated with Hib a reduction of ERK1
phosphorylation (i.e. activation) was observed while there were no changes in ERK2 phosphorylation
and ERK1/ERK2 expression.
In hMSCs induced to osteogenic differentiation in presence of Hib no morphological signs of mineral
matrix deposition were observed and also the Alizarin Red S staining was negative.
Our preliminary results demonstrated that the extract of Hib inhibited both the adipogenic and osteogenic
differentiation of hMSCs. Future studies are needed to identify the molecular pathways involved in Hib
effects.
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According to European Regulation, in vitro extensively manipulated cells are considered advanced
therapy medicinal products (ATMPs). Therefore, they must be manufactured in a “Cell Factory”
authorized by the Italian Drug Agency (AIFA) and in accordance with Good Manufacturing Practice
(GMPs).
Traditionally, mesenchymal stem cells (MSCs) utilized for clinical application were isolated from bone
marrow. Recently, alternative MSCs sources were found and studied, such as adipose tissue.
Aim of this research was to compare GMPs’ manipulated adipose tissue MSCs with GMPs’ manipulated
bone marrow ones and evaluate their suitability for clinical application.
Cell from both sources were isolated, cultured in our Cell Factory in compliance with GMPs and
compared for morphological, growth and phenotypic features.
Results showed that both cell types displayed similar characteristic in culture: substrate adhesion,
fibroblastic morphology, ability to generate colony-forming units and a mesenchymal-like
immunophenotype.
In conclusion, AT-MSCs can be cultured in compliance with GMPs and thus may be a good candidate
for clinical applications, having the advantages of large tissue availability, ease of cell isolation and high
yield.
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Mesenchymal stem cells (MSC) are adult stromal progenitor cells displaying immunomodulatory
activities. In mice, MSCs intravenous injection leads to rapid entrapment in the lungs where they interact
with resident macrophages. The lungs, like other viscera, are innervated by vagal endings. Vagal signaling
has been shown to downregulate inflammation, and the mechanism is thought to involve acetylcholine
binding to the alpha-7 subunit of the nicotinic acetylcholine receptor on immune cells. Recently we
demonstrated how intravenous administration of MSC blocks, almost instantaneously, DC migration
to lymph nodes. Thus, we hypothesized that this effect can be mediated, at least in part, by the vagus
nerve. To determine whether vagus is activated in response to MSC administration, we investigated
heart rate variability (HRV) by ECG in previously anesthetized mice. In MSC treated mice we observed
bradycardia, ventricular extrasystoles, episodes of gasp and atrio-ventricular block of second grade. In
mice treated with fibroblasts, as controls, we noticed a trend to tachycardia, few sporadic extrasystoles
(<5) and a first grade block. We repeated the same experiments with MSC pretreated with nicotine, which
blocks the acetylcholine receptor and we observed no effect of these cells on HRV, suggesting that MSCs
are able to influence the vagus nerve only if their acethylcholine receptor is available. Moreover, we
observed a significant inhibition of TNF-a concentration in the supernatant of stimulated CD4+ T cells
from MSC treated mice. To further confirm a role for vagal innervation following in vivo administration
of MSC, we treated EAE affected mice with mecamylamine (1mg/Kg i.p), an antagonist of the nicotinic
acetylcholine receptor. In mecamylamine-treated mice, EAE presented with an extremely severe course,
which was not attenuated by MSC infusion. Also MSC pretreated with nicotine did not have a positive
effect on disease course as compared to MSC alone. Moreover, in vivo mecamylamine treatment or
MSC pretreatment with nicotine abrogated the inhibition of TNF-a concentration in the supernatant
of stimulated CD4+ T cells isolated from MSC treated mice. Similarly, these strategies resulted in
the inhibition of the downregulation of IFNg, TNFa and IL1b gene expression in the lungs observed
following MSC administration. These results suggest that MSC may require a functional cholinergic
innervation to successfully carry out their immunomodulatory function.
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c-Kit+ cardiac stem cells (hCSC) isolated from aged and pathological hearts are functionally impaired
and more senescent than those isolated from donor hearts (Cesselli et al., AJP 2011). Senescent hCSC
have a negative impact on the neighbouring cells, inducing their senescence in a paracrine fashion,
possibly promoting heart failure progression.
To investigate if drugs known to interfere with the molecular pathways leading to cell senescence are
able to attenuate this process on hCSC, ameliorating the efficacy of these latter in autologous cell therapy.
We selected n=4 hCSC lines isolated from failing hearts (inclusion criteria: NHYA class 4, ischemic
pathology, male gender and age >60) and, after ≈20 population doublings, we exposed them to increasing
concentrations of Rapamycin (1-100nM), Resveratrol (0.2-1µM) and DETA/NO (5-50µM) for three
days, followed by a 24h culture in drug-free medium. Then, we analysed cellular senescence, death and
proliferation, DNA damage and cell migration ability and we established the optimal non-toxic working
dose for each drug. Last, we selected the two drugs that gave the best results and we repeated the
experiments exposing the cells to a combination of Rapamycin and Resveratrol, to verify if beneficial
effects of both compounds are additive.
With respect to vehicle treated cells, Rapamycin (10nM) was the only drug able to reduce the fraction
of p16+ senescent cells (≈60% reduction, p<0.05), while Resveratrol (0.5µM) increased by ≈60% cell
proliferation (p<0.05), reducing cell death for necrosis by ≈50% (p=0.0001) and p21+ senescent cells by
≈30% (p<0.05). The combination of these two drugs gave positive results, reducing the fraction of p16+
senescent cells (8% vs 16%, p<0.01) in association with an increase in cell proliferation (23% vs 8%,
p<0.01). Importantly, this treatment ameliorated hCSC function in an in-vivo model of acute myocardial
infarction (AMI).
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Bone marrow is one of the best characterized stem cell microenvironment that contains Mesenchymal
Stem Cells (MSCs). MSCs have been indicated as a new option for regenerative medicine because of
their ability to differentiate into bone, cartilage and adipose tissues. However, in vitro-cultivation of
MSCs could be associated with some shortcomings such as the possibility of the de-differentiation or
reprogramming of the cells and the increase of the risk of infection and contaminations. To overcome
these problems, a new approach is represented by the use of Bone Marrow Concentrate (BMC).
This enables the implant of a cell population surrounded by its microenvironment preventing all the
complications related to the in vitro-culture. Moreover, the cells within the bone marrow niche are able
to regulate stem cell behavior through direct physical contact and by secreting paracrine factors. The
aim of this study was to investigate the phenotype of cells within BMC and their ability to differentiate
into chondrogenic lineage once seeded onto a hyaluronan-based scaffold (Hyaff®-11) already used in
clinic. The chondrogenic potential of BMC has been evaluated by means of morphological, histological,
immunohistochemical and molecular analyses. The data obtained with the current study demonstrated
that cells within BMC grown onto Hyaff®-11 are able to differentiate into chondrogenic sense by the
expression of specific extracellular molecules. These findings support the use of BMC in clinic for the
repair of cartilage lesions allowing its transplantation by a “One Step” procedure.
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Exuberant inflammation is the landmark of periodontal diseases. It is now emerging that a number of
mediators regulate the resolution of inflammation. Among these, the lipoxins, small lipid mediators,
generated by the lipoxygenase pathway of arachidonic acid metabolism. Evidence indicates that lipoxin
A4 (LXA4) reduces inflammation and promotes bone repair in animal models of periodontal disease.
However, the mechanisms underlying these process are not understood. The periodontal ligament stem
cells (PDLSCs) play a key role in dental tissue healing and bone regeneration. Therefore, we asked
whether LXA4 could regulate PDLSCs functions, which may be beneficial in periodontal disease. Flow
cytometric and confocal microscopy analyses revealed that FPR2/ALX, the LXA4 receptor, is highly
expressed in PDLSCs, with a prevalent intracellular distribution. FPR2/ALX mRNA was also detected in
these cells using Real-time PCR. LXA4 (0.001 – 10 nM) significantly enhanced PDLSCs proliferation,
by a FPR2/ALX-dependent mechanism, since WRW4, a selective FPR2/ALX antagonist, abrogated
LXA4 effects. In addition, LXA4, rapidly and concentration-dependently, promoted PDLSCs migration
to a similar extent of 10% FBS, shortening the time required for 50% wound closure (W50) from 40 to 20
h. This effect was also FPR2/ALX-dependent. Finally, LXA4 stimulated selected molecular mechanisms
of Real-time PCR bone differentiation. These results show for the first time that the LXA4-FPR2/ALX
system regulates key periodontal healing functions of PDLSCs, thus providing the molecular basis for a
therapeutic use of LXA4 in periodontal disease. This study was supported by the Cari-Chieti Foundation
(Italy).
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Mesenchymal Stem Cells from Scleroderma patients behave as pericytes
but display a different functional phenotype from healthy controls;
implications for regenerative medicine
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Pantano I1, Perricone R2, Giacomelli R1
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Vascular involvement is a key feature of Systemic Sclerosis (SSc). Although the pericytes/endothelial
cells (ECs) cross-talk may regulate vessels formation, no evidences about the contribution of pericytes to
ineffective angiogenesis during SSc are available. Recent findings showed similarities between pericytes
and Bone Marrow Mesenchymal Stem Cells (BM-MSCs). Due to difficulties in dermal pericytes
isolation, the aim of this work is to explore the possibility to use BM-MSCs as pericytes surrogate to
clarify their possible role in supporting neo-angiogenesis during SSc.
To demonstrate the potential of BM-MSCs from SSc to normally differentiate into cells with pericytes
phenotype and function, SSc derived BM-MSCs and those obtained from healthy controls (HC) were
treated with PDGF-BB and TGF-β for 7 days. The expression of pericytes specific markers (α-SMA and
NG2) was assessed by qPCR and immunofluorescence; chemioinvasion and capillary morphogenesis
were also performed by using a specific 3D matrigel assay.
Our results showed that BM-MSCs isolated from SSc patients displayed an up-regulation of genes
involved in smooth muscle cells (SMCs) contractile apparatus, such as α-SMA and SM22α, and a
reduced proliferative activity. We showed that during SSc, both TGF-β and PDGF-BB can specifically
modulate and activate BM-MSCs toward pericytes. TGF-β was found interfering with the PDGF-BB
effects. Using BM-MSCs/MVECs co-culture system we observed that SSC BM-MSCs improve ECs
tube formation in stressed condition.
BM-MSCs from SSc patients behave as pericytes. They display a more mature and anti-angiogenic
phenotype, probably related to microenvironmental cues, operating during SSc.
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Ascorbic acid rescues cardiomyocyte development in Fgfr1-/- murine
embryonic stem cells
Crescini E1, Gualandi L2, Uberti D3, Prandelli C3, Presta M2, Dell’Era P1
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Fibroblast growth factor receptor 1 (Fgfr1) gene knockout impairs cardiomyocyte differentiation in
murine embryonic stem cells (mESC). Here, various chemical compounds able to enhance cardiomyocyte
differentiation in mESC were tested for their ability to rescue the cardiomyogenic potential of Fgfr1-/mESC. Among them, only the reduced form of vitC, L-ascorbic acid, was able to recover beating cell
differentiation in Fgfr1-/- mESC. The appearance of contracting cells was paralleled by the expression
of early and late cardiac gene markers, thus suggesting their identity as cardiomyocytes. In the attempt to
elucidate the mechanism of action of vitC on Fgfr1-/- mESC, we analyzed several parameters related to
the intracellular redox state, such as reactive oxygen species content, Nox4 expression, and superoxide
dismutase activity. The results did not show any relationship between the antioxidant capacity of vitC
and cardiomyocyte differentiation in Fgfr1-/- mESC. No correlation was found also for the ability of
vitC to modulate the expression of pluripotency genes. Prolyl hydroxylases (PHD) are members of the
iron- and 2-oxoglutarate-dependent dioxygenase family, that direct hypoxia inducible factor (HIF)-1α to
degradation in normoxic conditions. To test the hypothesis that vitC was acting by maintaining iron ion
in the reduced form (Fe2+), we initially evaluated HIF-1α levels in the undifferentiated state of mESC
lines. Western blot analysis of isolated nuclei showed a higher HIF-1α content in undifferentiated Fgfr1/- mESC versus the heterozygous counterpart. Unexpectedly, vitC treatment similarly up regulates HIF1α content in both cell lines, thus preventing any conclusion from this result. However, treatment of
Fgfr1-/- mESC with both Fe2+ or the HIF inhibitor CAY10585 were able to rescue cardiomyocyte
differentiation. In conclusion, our data point to a crucial role for HIF-1α modulation in Fgfr1-dependent
cardiomyogenesis.
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Anti-tumoral effects of purine receptor ligands on the in vitro growth of
cancer stem cells deriving from human glioblastoma
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Human glioblastoma multiforme grade-IV shows a remarkable aggressiveness likely due to the presence
of a small population of stem cells with high self-renewal degree and resistance to chemotherapy. In the
attempt to explore novel potential therapeutic agents, we investigated the antitumor effects of purines
in cancer stem cells (CSC) isolated from surgical specimens of this tumor. We ascertained that cultured
CSC express the most part of P1 and P2 receptors responsive to adenosine and ATP, respectively. CSC
exposure for 48 h to 250-1000 µM ATP (P2 receptor ligand) or 500-1000 µM UTP, binding P2Y2/4
receptors, or 150-1000 µM benzoyl-ATP (Bz-ATP), P2X7 receptor agonist, caused a dose-dependent
decrease of cell survival measured after further 24 h. The effects of ATP, but not those caused by UTP
and Bz-ATP, were counteracted by suramin and AZ11645373, antagonists of P2 and P2X7 receptors,
respectively. CSC exposed to purine nucleotides underwent apoptotic or necrotic cell death, but were
mainly arrested in different phases of the cell cycle. Thus, their effect after a single administration was
reversible. In contrast, 48h-treatment with 10-100 µM ATP or 10nM-10 µM MRS2365, selective P2Y1
receptor agonist, dose-dependently stimulated CSC proliferation. Their effect was counteracted by the
PY1 antagonist MRS2500. Interestingly, we also found that ATP and BzATP potentiated the antitumoral
effect induced by temozolomide (TMZ), currently used for glioblastoma chemotherapy, inducing a long
lasting effect when CSC were exposed twice to TMZ. Further experiments are needed to unravel the
right times and doses of purine compounds to use in combination with TMZ, hopefully contributing to
open a new exciting avenue of investigation.
Study supported by a grant to R.C. from the Italian Government (MIUR)
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Up-regulation of NKG2A, NKG2C and NKG2D in CD8 and CD56
Cells from the Peripheral Blood of Leukemia and Lymphoma Patients
Undergoing Bone Marrow Stem Cell Transplantation
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Bone Marrow Stem Cell Transplantation (BM-SCT) is a life-saving therapy in patients with hematologic
malignancies. The mechanism of clinical benefit is incompletely understood. Whereas haplotypemismatched BM-SCT takes advantage of a graft vs tumor (GVT) reaction across polymorphic Human
Leukocyte Antigens (HLA)-A, -B, -C and their Killer-cell Immunoglobulin-like Receptors (KIR),
alternative mechanisms must be invoked to explain GVT in a fully HLA compatible allotransplantation
setting and in autologous transplantation, that are two standard, widely applied clinical protocols. We
found that the non-polymorphic NKG2A/C and NKG2D receptors (inhibitory as well as activating)
are up-regulated in the peripheral blood mononuclear cells of leukemia and lymphoma BM recipients
following HLA-matched (n =7) and autologous (n =5) BM-SCT. NKG2A/C/D up-regulation: (a) occurs
in all the 12 tested patients regardless of the lineage of the underlying hematological malignancy and
transplant procedures; (b) is of different entity in different patients and involves from one to all three
tested receptors; (c) takes place on either or both CD8 and CD56 cells; (d) involves both increases
in expression of receptor-positive cells and de novo appearance of receptor-positive populations; (e)
is detectable between 30 and 180 days post-transplant, and (f) occurs after engraftment completion.
Altogether, these results suggest general immune resetting and stem cell re-tuning during BM repopulation
rather than a specific GVT mechanism. Because both activating and inhibitory immune receptors are
involved, NKG2A/C/D up-regulation appears to conform to the activation-inhibition model of dual
immunological function. This is consistent with stress-driven trial-and-error stem cell adjustment within
the recipient BM microenvironment. Manipulation of the activation/inhibition balance is an attractive
possibility to enhance GVT without incurring the life-endangering complications of haplo-mismatched
BM-SCT.
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Characterization of subcutaneous and visceral fat derived mesenchymal
stromal cells
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The stromal progenitors of mesodermal cells, mesenchymal stromal cells (MSC), are an heterogenenous
population of plastic adherent fibroblast-like cells with extensive proliferative capacity and differentiation
potential. Human MSC have now been isolated from various tissues including bone marrow, muscle, skin
and adipose tissue, the latter being one of the most suitable cell sources for cell therapy, because of its easy
accessibility, minimal morbidity and abundance of cells. Bone marrow (BM), subcutaneous (lipoaspirate,
L) or visceral (omental, O) adipose tissue (AT) samples were collected, digested with collagenase if
needed, and seeded in Iscove’s medium containing 5% human platelet lysate. Non-adherent cells were
removed after 2-3 days and the medium replaced twice a week. Confluent adherent cells were detached
and replated at low density in the same culture conditions. Initially, expanded cells were analyzed for
biological MSC properties such as morphology, immunophenotype and differentiation capacity. In all
the experiments BM-MSC was used as positive control. AT-derived MSC strongly express CD105,
CD90, and CD73 markers, although at different rates, and lack the expression of the hematopoietic
marker CD45. L-MSC and O-MSC, as well as BMMSC, showed their multipotency in their ability to
differentiate in osteocytes, adipocytes, and chondrocytes, although the extent of differentiation was
higher for L-MSC. Cell lines were then challenged in cellular limiting diluition, expression of senescent
marker β-galactosidase, immunosuppression, and angiogenic potential of conditioned medium. The
results show significant differences between lines derived from subcutaneous fat compared to those
derived from visceral fat. We are convinced that the identification of the peculiarities of MSC isolated
from different tissues will lead to their more accurate use in cell therapy.
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Are PPARs involved in regulating cell fate in the adult mouse neurogenic
niche?
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Neurogenesis takes place throughout life in two main areas of the adult mammalian brain: the subventricular
zone (SVZ) of the lateral ventricles (LVs) and the subgranular zone (SGZ) of the hippocampal formation.
Recently, a role for the Peroxisome Proliferator-Activated Receptors (PPARs) in neurogenesis has been
suggested. These ligand-activated nuclear receptors are transcription factors regulating genes involved
in lipid and glucose metabolism together with cell proliferation and differentiation. In particular, PPARγ,
whose activity has anti-diabetic, anti-inflammatory and anti-mitotic effects, has been reported to play a
role in neural stem and progenitor cell (NSC/NPC) proliferation and differentiation in mouse embryo
and adult rat brain.
We have already demonstrated by in situ immunofluorescence that PPARγ is strongly expressed in the
adult mouse brain LV neurogenic niche, in cells expressing markers of stemness, neural committment
and differentiation, thus indicating an involvement of this nuclear receptor in adult neurogenesis.
In this work we extend the study to the other two PPAR isotypes, namely PPARα, which regulates fatty
acyl-β-oxidation and PPARβ, the most widely expressed PPAR isotype in brain. Moreover, we analyze
biochemical markers of energy fuel storages (glycogen and lipid droplets) with the aim to investigate if
the choice between astroglial or neuronal fates involves some metabolic shift between glucose- or fatty
acid-based energy fuel.
PPARα and PPARβ localization in the LVs show patterns of expression different from each other and
from PPARγ. PPARα is mainly expressed in ependymal cells, especially in the medial wall of the LVs,
with a nuclear localization, while it is almost absent from the SVZ; PPARβ is found at the luminal side of
some ependymal cells and is weakly expressed in the SVZ, with an exclusively cytoplasmic localization.
These results suggest that the three PPARs play different roles in LV cells and that PPARγ is primarily
involved in adult neurogenesis, probably by a mechanism recalling its insulin-sensitizing action.
While lipid droplets are exclusively observed in the ependymal cells of the dorsal and medial wall,
where PPARα is localized, glycogen is abundantly found in the subependymal layer of the dorso-lateral
wall of LVs, and, to a lesser extent in the striatum, suggesting that in the neurogenic niche glycogen,
most probably accumulated in astroglia, may constitute the energy fuel to support neural stem cell
differentiation.
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In vitro effects of calcimimetics on osteogenic differentiation in stem cells
derived from human and ovine amniotic fluid (AFSCs)
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Human stem cells derived from amniotic fluid (AFSCs) have been identified as a promising model for
therapeutic applications in bone traumatic and degenerative damage. We recently described a functional
osteogenetic role in hAFSCs of Calcium Sensing Receptor (CaSR), a G protein-coupled receptor able
to binding calcium ions, which plays a physiological role in regulating bone metabolism. This raises the
possibility that 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.
Thus, the aim of our study was to investigate the role of R-568 and its enhantiomer S-568 in in vitro
human and ovine AFSC osteogenesis.
AFSCs were isolated, cultured and then osteoblastic differentiation was induced by osteogenic medium
to confirm their potential ability of osteogenesis. Interestingly, after 14 days of growth in control medium,
Alizarin Red S staining shows that R-568 (0.1, 1 and 10 µM) significantly increase hAFSC osteogenic
differentiation (p<0.05). By cytometric evaluation, we demonstrated CaSR diffuse expression also in
ovine AFSCs. After 7 days, both 0.1 and 1 µM R-568 significantly increase Alkaline Phosphatase (ALP)
activity (p<0.05) and 1 µM R-568 strongly augmented Alizarin Red S following 21 days of treatment,
demonstrating a potential role of calcimimetics in osteogenic differentiation of ovine AFSCs. Both the
CaSR inhibitors Calhex 231 and NPS-2143 (1 µM) totally abolished R-568 osteogenic effect.
Taken together, our results demonstrate for the first time that CaSR protein is expressed in human and
ovine AFSCs and that it is activated by calcimimetic R-568. This preliminary study could provide
important information on mechanisms regulating osteogenesis in AFSCs, useful to improve 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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Osteogenic differentiation of human bone mesenchymal stromal cells: the
role of chystathionine-β-synthase (CBS) and chystathionine-γ-lyase (CSE)
Gambari L, Gabusi E, Manferdini C, Paolella F, Piacentini A, Facchini A, Lisignoli G,
Grassi F.
Laboratorio
(Italy)

di

Immunoreumatologia

e

Rigenerazione Tissutale I.O.R., Istituto

di

Ricerca Codivilla Putti, Bologna

In recent years much progress has been made in the study of bone pathologies and in understandings
the pathways involved in osteoblastogenesis. Hyperhomocysteinemia is a human genetic disease
which results from the altered function of chystathionine-β-synthase (CBS), a key enzyme of the
transulfuration pathway along with chystathionine-γ-lyase (CSE). Affected patients display a severe
delay in skeletal maturation and an early osteoporosis. Although the role of the transulfuration pathway
in the development of these clinical manifestations has been hypothesized, at present it is still unknown
whether human osteoprogenitor cells express CBS and CSE and if this pathway plays any role during
the osteogenic differentiation. Here we analyzed CBS and CSE expression in human bone tissue and
their regulation during osteogenic differentiation of bone mesenchymal stromal cells (MSCs). Bone
specimen and bone MSCs were isolated from tybial plateau from osteoarthritis patients. Bone MSCs
were cultured in osteogenic medium with or without treatment with Hydrogen Sulphide (H2S) donors,
which release the product of reaction of CBS and CSE, and CBS or CSE inhibitors. Alizarin Red
staining, Real-time PCR, Western Blot and Immunohystochemical analysis were used to evaluate the
level of mineralization and the expression of CBS and CSE. We found that CBS and CSE are expressed
in bone MSCs and mature osteoblasts and that their expression is steadily up-regulated during the
differentiation of MSCs toward osteogenic cells. Furthermore the treatment with H2S donors increase
the mineralization whereas CBS and CSE inhibitors decrease or totally abolish mineral apposition by
MSCs. CONCLUSIONS: We identify a possible role of CBS and CSE in the osteogenic differentiation
of MSCs since they are regulated during osteogenesis and modulate the deposition of mineralization.
Further investigation of this pathway could reveal new targets for the treatment of bone diseases.
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MMP2 synthesis in mouse mesoangioblast stem cells is highly regulated
Geraci F, Tinnirello R, Turturici G, Sconzo G
Dept. STEMBIO, University of Palermo, Italy

Stem cells have been extensively considered because of their ability to restore damaged tissues.
Mouse mesoangioblasts (mabs) are vessel derived stem cells which are able to differentiate in almost
all mesodermal tissue. They have the ability to migrate and to cross the endothelial barrier. We have
previously demonstrated that they are able to release membrane vesicles containing MMP2/MMP9,
involved in cell migration. As MMPs play an important role in physiological and pathological processes,
they have to be tightly regulated. The aim of this study was to investigate the possible role of Hsp70 on
MMP regulation. For this reason we studied MMP2 in mesoangioblasts, in one Hsp70 silenced cellular
clone (NM3). Zymographic assays showed a reduction in both proMMP2 and MMP2 bands in silenced
clone. According to these data it is possible to hypothesize a link between MMP2 and Hsp70 level in
these cells. We also analyzed the mRNA content of the two cell lines to check whether MMP2 and Hsp70
were related at transcriptional level. Quantitative real time PCR demonstrated that this reduction was
due to a decrease in MMP2 mRNA level and not to protein degradation. As NF-kB is responsible for
MMP2 transcription we investigated whether there is an interaction between Hsp70 and NF-kB using
immunoprecipitation assays. Indeed, immunoblot assays demonstrated that Hsp70 interacts with p65
thus proving that Hsp70 is related to NF-kB. On the contrary, no co-immunoprecipitation was observed
between Hsp70 and IkB. As MMP are involved in cell migration, we used transwell assays to evaluate
the effects of MMP2 quantity in cell migration and ECM invasion. It was evident that Hsp70 silenced
cells had a lower migrating capability than mesoangioblasts. All these data let us to hypothesize that
there is a relationship between Hsp70 and MMP2 level and this is probably due to its link with NF-kB.
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Phase imaging is an innovative technique that offers an improved sensitivity compared to conventional
attenuation-based techniques. The gain in sensitivity can be several orders of magnitude for soft materials,
which makes it appealing for imaging of soft and/or thin tissues of biomedical interest. In particular,
in-line phase tomography is the only phase tomography technique that has been recently successfully
applied to the case of mostly weakly absorbing structures, in the presence of strongly absorbing ones.
We used this technique to investigate the growth kinetics of regenerated bone in different dental implants
retrieved from humans, where a large range of absorption contrast exists between bone and soft tissue.
Interesting results were obtained by X-Ray holotomography on a woven bone built in vitro and on a
sample taken from the repaired mandible human bone, both regenerated by dental pulp stem cells. This
innovative technique allowed not only the visualization and quantification of mineralized tissues, but
showed that in both cases vessels are present. This is of paramount importance and demonstrates that
in-line X-Ray phase tomography and holotomography in particular, appear to be important ways to
investigate the cellular events involved in bone regeneration and represent promising tools for future
clinical investigations of the cranio-facial tissues.
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Mesenchymal stem cells shape microglia effector functions through the
release of CX3CL1
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Mesenchymal stem cells (MSC) display a remarkable ability to modulate the immune response and
protect the central nervous system (CNS) mainly through the release of soluble factors in a paracrine
fashion, affecting the functional behavior of cells in the tissues. Here we investigated the effect of the
interaction between MSC and microglia in vitro and we dissected the molecular and cellular mechanisms
of this cross talk. We demonstrated that MSC impair microglia activation by inhibiting the expression
and release of inflammatory molecules and stress associated proteins. We showed that MSC significantly
increase microglial expression and release of molecules associated with a neuroprotective phenotype
such as CX3CR1, NURR1, CD200R and IGF1. Interestingly MSC can enhance functional changes on
microglia as depicted by the increase of intracellular calcium concentration and phagocytic activity. This
last event is associated with an increased expression of TREM2, an innate immune receptor involved in
phagocytosis in the absence of inflammation. The observed effects on CX3CR1-expressing microglia
are due to the release of CX3CL1 by MSC, driven by inflammatory cues, as demonstrated by the reversal
of the observed results when CX3CL1 expression was silenced in MSC or its release was blocked. Last,
we showed that exogenous CX3CL1 induce phenotypical and functional changes of microglia similar to
those induced by MSC. These findings demonstrate that MSC instruct, through the release of CX3CL1,
microglia responsiveness to pro-inflammatory signals by modulating constitutive “calming” receptors,
typically expressed by “steady-state microglia” thus switching microglia from a detrimental phenotype
to a neuroprotective one.
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Wet and dry lipoaspirates: which one is the best source of stem cells?
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Yield and functions of adipose-derived stem cells (ASC) which are present in the aspirates obtained
by wet liposuction (WL) and dry liposuction (DL) have been studied. Samples of the adipose tissue
were withdrawn from the abdominal region of female subjects. The area was divided into two parts: in
the first, a physiological solution containing lidocaine and adrenaline was injected and the sample was
called “wet”. In the controlateral area the sample was collected without injecting any solution and called
“dry”. The aspirates were processed to investigate the yield of the stromal-vascular fraction (SVF) cells
(trypan blue staining) and the frequency (CFU-F assay), growth rate and apoptosis (fluorimetric assays)
and differentiation potential (western blotting, immunofluorescence) of ASC. The solid dried mass of
freshly WL isolates was lower than that of DL isolates (p < 0.01), due to the presence, in the former, of
the injected liquid solution. As a consequence, the amount of freshly isolated WL-SVF cells was 18.7%
lower than that obtained from DL (p < 0.01). Under culture conditions, the amount of adherent WL-SVF
cells remained similarly lower than that of DL-SVF cells (p < 0.05). The number of CFU-F obtained
from 1 x 103 SVF cells, which is representative of ASC frequency, was also 25.5 % lower in WLthan DL-aspirates (p < 0.05). No differences in ASC growth rate, caspase-3 activity, and differentiation
potential toward adipogenic, osteogenic and endothelial cell lineages were observed irrespective to the
surgical techniques. Although ASC final yield from a same volume of lipid aspirate was about 40%
lower using WL than DL, the main biological features of WL-derived ASC, i.e. growth rate, viability and
differentiation potential were suitable for cell-based therapies. These findings suggest that when a scarce
amount of lipoaspirate is expected, the best procedure to be performed should be DL.
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Wnt signaling behaves as a “master switch” between osteogenic and
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Human amniotic fluid stem cells (huAFSCs) express stemness markers and a high degree of plasticity.
For these reasons they could be a valuable approach in regenerative medicine. These cells are able to
differentiate in multiple lineages including osteoblasts and adipocytes. Since in mesenchymal stem cells
deriving from other sources Wnt signaling is crucial for cell commitment versus these lineages, the
aim of this work was to verify whether similar mechanisms are involved in huAFSCs. Differentiation
of these cells versus an osteogenic phenotype, evaluated by Alkaline Phosphatase (ALP) Activity and
Alizarin Red at 7-14-21 days in vitro (DIV), was coupled to a time-dependent increase (3-7 DIV) of
mRNA expression of Runx2 and ALP, known activators of osteogenesis. Cell differentiation towards
adipogenesis was measured by Oil Red Oil Assay at 15 DIV and real time PCR analysis showed a
significant mRNA increased expression of PPAR_ (after 1 DIV) and a time-dependent increase of
FABP4 (at 1-3-10 DIV), both considered as the main initiators of adipogenic process. During osteogenic
induction, Wnt signaling was activated, western blot analysis showing up-regulation of Dvl-2 and
non-phosphorylated form of ß-catenin and increased phosphorylation of GSK3ß. On the contrary, the
induction of huAFSCs towards adipocyte lineage led to a down-regulation of the same signal molecules
in Wnt signaling. The involvement of this molecular pathway during osteo/adipogenic differentiation
was confirmed by cell exposure to DKK-1 or LiCl, known inhibitors of Frizzled receptor or GSK3ß,
respectively. In conclusion, our study confirms that canonical wnt/ßcatenin signaling functions as a
molecular switch that determines a balance between osteoblastogenensis and adipogenensis also in
huAFSCs, thus representing a crucial target for the use of these cells in regenerative medicine.

Study supported by a grant to Stem TeCh group from CARICHIETI Foundation
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CECs as well as bone-marrow-derived endothelial precursor cells (EPCs) are very rare events in the
peripheral blood that have a high potential diagnostic value in different diseases which are characterized
by cardiovascular problems and/or angiogenesis, e.g. cancer, ischemia and diabetes. Analysis of CECs
is difficult because CECs are often discriminated using a combination of antigens with low, dull, or a
continuum of cell surface expression. Since CECs can’t be characterized by a single marker, a combination
of at least two markers is necessary. Therefore different combination of several endothelial markers
(CD31, CD34, CD146, KDR and CD144) was used in order to get a more accurate discrimination of
CECs. Such a test evidenced that KDR and CD144 were very weakly expressed on the CEC cell surface
and could not be reliably analysed, while CD31, CD34 and CD146 were largely detected and therefore
chosen for the panel. Dead cells, microparticles and platelets were excluded from the analysis by using a
DNA stain (Syto16) and a live/dead marker (NiRed). Leucocytes were excluded by gating CD45- cells.
CD106 is expressed on endothelial cells after stimulation with cytokines and allows analysis of activated
subsets of CECs.
This study was supported by the Cari-Chieti Foundation (Italy)
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The successful integration of stem cells in adult brain has become a central issue in modern neuroscience.
In this study we sought to test the hypothesis that survival and neurodifferentiation of amniotic fluid
stem cells (AFSC) may be dependent upon microenvironmental conditions according to the site of
implant in the brain.
Human AFSC were isolated from amniotic fluid by MACS selection with c-kit antibody.
AFSC were induced neurodifferentiation in vitro by medium supplemented with retinoic acid two
methods, immunocytochemistry. Protein markers specific for the nervous tissue (GFAP, βTubulin III,
CNPase, S100, PMP22) were detected by immunocytochemistry and Western blot analysis at different
culture times. Glia proteins were easily and early expressed, being oligodendrocyte marker expression
stable also after two weeks of differentiation, unlike astrocyte one. On the other hand, neuron marker
positivity occurred only in culture condition of high cell density, suggestion a promoting role of glial
cells for differentiation towards neuron fate.
In order to verify the functionality of neuro-differentiated AFSC, a cell suspension was implanted
stereotactically into the brain of 1 day rats, into lateral ventricular area, since the neuron development
in rats occurs up to 1 month after birth. Animals were then sacrificed 4 or 6 weeks after surgery, and
brains were stained for human mitochondria protein and mature neuronal markers. Once implanted into
the lateral ventricle, cells survived for up to 6 weeks, were integrated into different areas of the central
nervous system and migrated away from the graft, giving rise to mature neurons and oligodendrocytes,
while cells co-expressing astrocyte marker and human mitochondria protein were not detected. Our data
demonstrated that c-kit+ AFSC are able to differentiate and integrate in nervous tissue in growth in vivo,
being this a permissive microenvironment.
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Human Amniotic Fluid and Dental Pulp Stem Cells supported by
collagen scaffold repair critical size bone defects in vivo promoting neovascularization
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The main aim of this study is to evaluate potential human stem cells, such as dental pulp stem cells
(hDPSC) and amniotic fluid stem cells (hAFSC), combined with collagen scaffold, to reconstruct
critical size cranial bone defects in animal model. We performed two symmetric full-thickness cranial
defects on each parietal region of rats and we replenished them with collagen scaffolds with or without
stem cells already seeded into and addressed towards osteogenic lineage in vitro. After 6 weeks cranial
tissue samples were taken for histological and immunofluorescence analysis. We observed a new bone
formation in all the samples and the most relevant defect correction in constructs with hAFSC. The
presence of human cells in the new-formed bone was confirmed by confocal analysis with an antibody
directed to a human mitochondrial protein. Furthermore, human cells were found to be essential part
of new vessel formation in the scaffold. All these data confirmed the strong potential of bioengineered
constructs of stem cell-collagen scaffold for correcting large cranial defects in animal model and
highlighting the role of stem cells in neo vascularization for skeletal defects reconstruction.
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Transcriptomic profile of WJ-MSCs during in vitro expansion by
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Mesenchymal stem cells (MSCs) are generally considered the main tool box for cell-based therapies.
The umbilical cord (UC) is an extra-embryonic formation essential to provide feeding to the fetus
during intrauterine development. It has been shown that UC matrix, represented by the Wharton’s
Jelly (WJ) surrounding umbilical vessels, contains a great number of mesenchymal cells, which have
been characterized as expressing aforementioned markers, shared by MCSs in both human and animal
models. WJ it an attractive source of MSCs for cell-based therapies. However, as in other stem cells
models, a deep investigation about the biological properties of WJ-MSCs is required before their use in
a clinical setting. In order to provide a different model of investigation of the biological modifications
occurring during WJ-MSC in vitro growth, we investigated the transcriptomic profile of these cells
during prolonged culture time (up to 12 passages) by microarray analysis. The results of expression
profiling studies demonstrate that an impairment of the cell expansion ability and resistance to apoptosis
are two hallmarks of aging cells. All these data show the necessity of novel culture protocols able to
preserve the stem cell plasticity.

This study was supported by the Cari-Chieti Foundation (Italy)
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As Mesenchymal Stem Cells (MSCs) are a promising source for cell therapy, we compared various
cellular conditions using Pooled Human Platelet Lysate (HPL) as supplement to identify a standard
procedure ensuring their safety according to Good Manufacturing Practice (GMP).
HPL was obtained from 10 to 15 Buffy-Coats derived platelet concentrates and iHPL was inactivated
with INTERCEPT Blood System (Cerus) to eliminate any RNA or DNA origin pathogens. MSC medium
with 10% foetal bovine serum, was used as a control. Whole BM samples were directly plated at 10,000
cells/cm2 and then expanded at 1,000 cells/cm2 cell density. We tested the following supplements: 1)
HPL at 5%, 7% or 10%+ 2U/ml of heparin, to verify the best concentration in terms of cell growth; 2)
10 % of HPL or iHPL to verify the inactivation process did not interfere with MSC production; 3) 2U/
ml or 20U/ml of heparin for the best heparin concentration. We analysed Fibroblast Colony-Forming
Units (CFU-F) numbers at the 1st passage and morphology, cellular growth in terms of cumulative
Population Doubling (cPD), immunophenotype, karyotype and sterility for each comparison at each
passage. Statistical analyses were performed by Wilcoxon signed Rank Test-paired samples.
MSCs in HPL appeared smaller and more numerous than in MSC medium. No differences were observed
in the CFU-F number. MSCs cultivated in ±-MEM + HPL 10% showed a significantly higher cPD than
other HPL concentrations. We therefore used HPL 10% for all the subsequent experiments. In terms of
cellular growth, HPL was more statistically advantageous compared to MSC Medium. No statistical
differences were found between iHPL and HPL, or between iHPL with 2U/ml or 20U/ml of heparin and
in terms of immunophenotype, multipotent capacity or kariotype. The analyzed samples were sterile.
iHPL represents a more advantageous animal free protein supplement for GMP MSC clinical production,
especially in terms of cellular growth and safety.
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Effects of differential steroid hormones supplementation on bovine
mammary stem cells in an in vivo xenograft model
Martignani E, Cravero D, Miretti S, Accornero P, Baratta M
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Bovine mammary adult stem cells can be identified by their ability to regenerate functional alveoli in a
xenograft model. When transplanted in recipient immunodeficient mice both mammary cell lineages are
generated and milk constituents can be detected in bilayered outgrowths with a hollow lumen. Steroid
hormones have a fundamental role in the homeostasis of the stem cell compartment. More specifically
progesterone has been shown to be able to promote the expansion of primitive murine mammary cells
during the luteal phase of the estral cycle and even more dramatically during pregnancy.
In order to better understand the role that steroid hormones play in driving expansion and differentiation
of adult mammary stem cells, we transplanted bovine cells in NOD/SCID mice. Each mouse was
supplemented at the same time with a slow-releasing silicone pellet containing different sets of hormones:
estrogen only, progesterone only and both steroids at the same time. Four weeks after the surgery, bovine
cells were recovered and either used for immunohistochemistry or seeded at clonal density in a colony
forming cell (CFC) assay to detect committed progenitors that were generated during the xenografts.
Progenitors of both lineages were found in the CFC assays of all samples and the proportion of luminal
vs myoepithelial progenitors showed no differences among the treatments. Analysis of the outgrowths
that were found in the xenografts revealed no significant differences in the number of regenerated alveoli
or in their size. However when immunohistochemistry was performed a brighter staining for p63 and a
lower one for cytokeratin-18 was found in the estrogen only treated samples, indicating a shift towards
the myoepithelial fate.
These minor differences among treatment groups might suggest that exposure to different hormonal
milieu might require a longer time to elicit variations in bovine stem cell activity when compared to the
more studied mouse system.
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Amniotic membrane derived cells for the assessment of scaffold
biocompatibility
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New technologies in orthopedic and maxillofacial surgery are generating an increasing demand of
biomaterials capable of supporting osteoregenerative processes. The scaffold biocompatibility results
from a number of factors such as chemical composition, physical structure and architecture that
condition its ability to host cells and support their proliferation and osteogenic differentiation. This
research evaluates biomaterial properties by analyzing the behavior of amnion derived stem cells seeded
on the scaffold and cultured under osteogenic culture conditions. 5 scaffolds of different composition
and structural architecture were assessed: HA–collagen, biphasic HA-CaP, natural coral, and titanium
discs with smooth and rough surfaces. After seeding the cells were cultured in osteogenic medium for
7-14 days. At the end of the culture cell viability was assessed by CFDA/ propidium staining, cell
proliferation by immunodetection of Ki67 and osteogenic differentiation by analyzing calcein deposition
in the extracellular matrix. Cell viability was higher in titanium scaffolds and natural coral (> 85%) than
in the remaining biomaterials. However coral scaffold showed few dispersed spotted areas where nearly
all the cells were death. Cell proliferation was also markedly affected by the biomaterial, higher values
were recorded in natural coral scaffold (35%) and titanium (23%) while cell proliferation was lower in
HA-collagen and biphasic HA-CaP (< 5%). Osteogenic differentiation was influenced by both scaffold
composition and structure. Calcein deposition was only detectable in HA-collagen while it markedly
increased in biphasic HA-CaP and was massive in coral scaffold. Interestingly cell differentiation on
titanium discs was clearly influenced by the surface structure showing a positive relation between surface
roughness and osteogenic differentiation. The present data demonstrate that amnion derived stem cells
can be used to reveal functional properties of the scaffolds that would not be predictable on the basis of
the chemical-physical properties of the biomaterial thus providing an useful overall evaluation of the
scaffold biocompatibility.
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Aim of this work was to isolate and characterize human Periodontal Ligament Stem Cells (hPDLSCs)
and human Dental Pulp Stem Cells (hDPSCs). These cells have received extensive attention in the field
of tissue engineering and regenerative medicine due to their multilineages differentiation capacity and
accessibility.
In order to isolate hPDLSCs and hDPSCs we compared three different protocols and the method based
on tissue outgrowing was chosen for both cell types.
hPDLSCs and hDPSCs immunophenotypic characterization was performed by flow cytometry. A similar
immunophenotypic profile for both populations was observed for stem cells markers (HLA-ABC+,
HLA-DR-, CD105+, CD 73+, CD 90+, CD 34-,CD 45-) and oral stem cells markers (CD 146+, STRO-1-).
Multilineages differentiation capacity was evaluated by using specific Osteogenic, Adipogenic and
Chondrogenic differentiation protocols.
Osteogenic differentiation was evaluated by Alizarin Red S staining: mineralized matrix deposition
started from day 14 of induction and gradually increased until day 28, in a time dependent manner. A
similar osteogenic potential was observed both in hPDLSCs and in hDPSCs.
Adipogenic differentiation was assessed by Oil Red O staining until 35 days of induction: lipid droplets
were observed from day 20 of induction. hDPSCs showed a lower adipogenic potential than hPDLSCs.
hPDLSCs and hDPSCs were cultured as pellets and induced for chondrogenesis for 6 weeks and
Saphranin O staining was carried out. Under our experimental conditions we did not observe any
chondrogenic differentiation in both populations.
Standard karyotype analyses of hPDLSCs and hDPSCs were performed and no alterations were observed.
In conclusion periodontal ligament and dental pulp tissue are feasible sources for stem cells, characterized
by chromosomal stability and multi-lineages differentiation capacity. Further studies are needed to fully
characterize these cells and to evaluate their potential for tissue engineering.
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Osteoarthritis is the most common form of human arthritis, characterized by the degeneration of
the articular cartilage. An innovative cell therapy for human osteoarthritis, based on the injection of
autologous adipose stromal cells in the damaged articulation, is proposed by the ADIPOA UE project
to activate cartilage regeneration. In order to define right quality controls and release criteria of in
vitro cultured cells, we evaluated the potential susceptibility of in vitro expanded ASC to vitro ageing,
replicative stress and culture conditions possibly inducing genetic alterations.
ASC samples (36) from 6 donors harvested at different in vitro expansion passages (P) (from P0 to
P14) were evaluated for genetic alterations by karyotyping and microsatellite instability (MSI) analysis.
Senescence and replicative potential were studied by telomere length determination (FLOW-FISH) and
telomerase activity (PCR-ELISA).
No cases of karyotype alterations were observed within the two week culture preceding in vivo injection
(P2). Sporadic losses of Y chromosome were observed only at advanced passages (after P6), as already
described for aged cultures. MSI was never detected even at the more advanced PD. Telomere length
showed an inter-individual variability, with low random fluctuations in the telomere dynamics with time
in culture. Relative telomerase activity was undetectable in the majority of the samples, while in the
remaining samples the activity was low and mainly present at the beginning of the culture period.
In conclusion, after repeated duplications in vitro in defined culture conditions, human ASC do not show
alterations at both chromosomes and short repeated sequences, do not evidence telomere attrition and
do not express significant amounts of active telomerase. The performed analyses point to their safety
for a therapeutic use.

ADIPOA EU FP7 n. 241719, RFO Bologna University, MIUR-FIRB Project RBAP10KCNS.
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Embryonic Stem Cells (ESCs) are non specialized primitive cells that can be indefinitely expanded
in vitro and that have the peculiar capacity to differentiate in all specialized cell types both in vivo
and in vitro. For these characteristics a deep knowledge of the mechanisms that govern ESC fate are
fundamental for both basic research and cell replacement therapy. In this context, we have developed
an in vitro system based on the RNA interference technology to identify factors governing ESC fate.
Among the identified genes we have found a gene encoding for a membrane protein that we have named
Dies1. We have demonstrated that the suppression of Dies1 blocks ESC differentiation. Moreover, we
have found that Dies1 cooperate with BMP4 that is well known to play a crucial role in the balance
between ESC stemness and differentiation. Indeed, Dies1 suppression induces an impairment of BMP4
signalling and, on the other hand, it induces an up-regulation of Nodal/Activin targets. Thus, Dies1
seems to be responsible for the balance between BMP4 and Nodal pathways in the decision of ESC fate.
We have demonstrated a direct interaction between BMP4 receptor complex and Dies1 by means of
FRET microscopy and biochemical approaches. Moreover, considering that Dies1 suppression resulted
in the block of ESC differentiation, we asked whether Dies1 downregulation could be a mechanism
that modulates ESC state. Experiments are in progress to find miRNAs that are able to regulate the
expression of Dies1 and whose overexpression mimics the phenotype induced by Dies1 suppression.
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Induced pluripotent stem (iPS) cells can be successfully derived from adult somatic cells by the
introduction of specific factors. iPS cells, similarly to embryonic stem (ES) cells, express pluripotency
markers and can be differentiated in cells which belong to the three germ layers. Amniotic fluid stem
(AFS) cells already possess a partly pluripotent transcriptional or epigenetic state which may facilitate
and accelerate pluripotency. In this study we investigate the possibility of deriving iPS cells from
trisomy 21 AFS cells. The derivation of disease specific AFiPS cells provides an in vitro disease model
that can be used to determine the trisomy 21 mechanism and devise therapeutic approaches for Down’s
syndrome patients.
In the present study, AFS cells from patients with trisomy 21 were reprogrammed into AFiPS cells via
the overexpression of four factors, namely, OCT4, SOX2, KLF4 and c-MYC, using a pHAGE lentiviral
vectors. The latter was engineered for multicistronic gene expression to accomplish the production of the
proteins Oct4, Klf4, Sox2 and cMyc from a single transcript. The pluripotency abilities of the trisomy 21
AFiPS cells in vitro and in vivo were then examined.
AFiPS cells were obtained from human AFS cells, using a single lentiviral vector expressing the four
transcription factors: OCT4, SOX2, KLF4, C-MYC. Human amniocytes transduced with lentiviral
vector showed a dramatic change in morphology already evident after 5 days post-infection and formed
colonies that were expanded and displayed the typical morphology of ES cells colonies. They expressed
pluripotency markers such as AKP, OCT4, SOX2, SSEA4, TRA-1-60 and TRA-1-81. Moreover, various
cells and tissues from all three germ layers were found in embryoid bodies and teratomas.
Trisomy 21 AFiPS cells could be successfully generated from AFS cells. iPS from amniotic fluid cells
may be used in disease’s modeling, drug discovery, and eventually, autologous cell replacement therapies.
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The purpose of this study was to investigate the potential of new positively charged solid lipid
nanoparticles (SLN) to convey nucleic acids. The cationic character of SLN was obtained by adding as
cationic molecules two different long-chain cationic phosphines (CP), namely hexadecyl-PTA iodide
(CP16) and octadecyl-PTA iodide (CP18). The obtained CP-SLN are characterized by a positive charge
on the surface and reproducible dimensions around 220 nm. These nanosystems are able to efficiently
bind nucleic acid molecules and to protect DNA from the activity of serum nucleases up to 120 min.
Lastly, in vitro experiments demonstrated that CP-SLN exhibit a quite pronounced antiproliferative
effect on cultured human K562 erythroleukemic cells and a limited effect as transfecting adjuvant.
These data, and particularly the ability of CP-SLN to protect DNA from degradation, encourages further
studies aimed at proposing these nanosystems as a potential approach to deliver nucleic acid to cells in
living organisms.

75

Pluripotent Stem Cells from Human Amniotic Fluid and their
Immunomodulatory Properties
Romani R1, Fallarino F1, Pirisinu I1, Bistoni G2, Calvitti M1, Donati C3, Donti E4, Puccetti
P1
Department of Experimental Medicine and Biochemical Sciences, University of Perugia,
Department of Biochemical Sciences. University of Florence
4
Departement of Clinical and Experimental Medicine. University of Perugia
1
3

We isolated two types of stem cells from human amniotic fluid (HASCs), which differ in morphology,
doubling times and express high level of SSEA-3, SSEA4 and KLF4. HASCs express markers associated
with a pluripotent undifferentiated state, and generate all of three primary germ layers, yet will not form
tumors upon implantation in vivo. In addition, HASCs found to possess remarkable immunomodulation
properties. The propriety to induce peripheral tolerance could be related to the expression of indoleamine
2,3 dioxygenase (IDO, enzyme catalyzes the degradation of the essential amino acid L-tryptophan) and
its catabolites (kinurenine). Experimental data show that HASCs express high levels of IDO, especially
after induction with pro-inflammatory stimuli, as INF-g, TGF-b and S1P. In the light of these results,
HASCs could be powerful effectors of the tolerogenic response, and could be used in therapy to prevent
rejection of skin graft, through IDO-dependent mechanism. The HASCs could act on the proliferation
and survival of peripheral T cells, promoting organ-antigen specific tolerance. We choose this model
because skin is the most antigenic tissue of the human body, so it represent an optimal model to evaluate
the immunoregulatory properties of HASCs.
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Acute renal failure (ARF) is emerging as a public health problem worldwide. Acute tubular apoptosis
and necrosis play a central role in the process underlying kidney failure after ischemic or nephrotoxic
challenge. Recently, many studies focused their attention on the possibility of using human adult renal
progenitor cells (ARPCs) to improve regeneration in ARF. We studied the influence of ARPCs on the
regenerative process of cisplatin-injured renal proximal tubular epithelial cells (RPTECs) and found
that tubular ARPCs (tARPCs) provided a protective effect by promoting tubular cell proliferation of
survival cells and inhibiting cisplatin-induced apoptosis. Tubular cell regeneration process was specific
of tARPCs and occurred only following the sensing of the damage. On the contrary, any effect of
regeneration was observed on damaged tubular cells by glomerular ARPCs (gARPCs). Surprisingly,
regenerative effect was completely cancelled blocking the TLR2, expressed by tARPCs. We identified
specific cytokines, growth factors and microvesicle-shuttled mRNA, secreted by tARPCs and dependent
from TLR2 activation, that worked synergistically and were essential in the regenerative process. We
showed that tARPCs operated mainly by secretion of inhibin-A protein and of microvesicle-shuttled
decorin, inhibin-A and cyclin D1 mRNA. The involvement of tARPC-secreted inhibin-A and decorin
mRNA in the pathological process of ARF was confirmed also in vivo on renal tissues from transplant
patients affected by delayed graft function. In conclusion, we demonstrated, for the first time, that
tARPCs have a regenerative effect on damaged RPTECs by both preventing apoptosis and enhancing
proliferation of surviving cells, principally by means of their secretoma, through the TLR2 engagement.
The identification of this new TLR2-driven recovering mechanism may shed light on new therapeutic
strategy to promote the regenerative capacities of the kidney in the acute tubular damage.
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Cellular dedifferentiation has been observed in biological phenomena such as carcinogenesis, but it
has been difficult to study due to a lack of experimentally traceable systems. Presently there is no
evidence for the ability of mature osteoblast lineage cells to dedifferentiate. In this study we present
evidence that DMP1 expressing cells (preosteocytes/osteocytes) can undergo dedifferentiation in vitro
and in vivo, accompanied by changes in gene expression. We have utilized transgenic mice in which
the DMP1 promoter drives GFP expression as a visual marker of the current stage of differentiation
(DMP-GFP) or drives Cre recombinase in order to activate an historical reporter in osteocytes and their
progeny (DMP-Cre). Primary bone chip outgrowth cell (BCOC) cultures were prepared by enzymatic
digestion to remove surface osteoblasts. When we utilized a DMP-GFP transgene, BCOC were GFP
negative by epifluorescence and immunofluorescent staining for GFP. Using DMP-Cre mice bred with
a Rosa-tomato reporter strain, cells that emerged from bone chips after 48-72 hours expressed Tomato.
This result suggests that cells that have previously expressed the DMP promoter have the ability to
dedifferentiate. Using FACS sorting we have isolated DMPCre/Tomato+ and DMPCre/Tomato- cells
and shown that the positive population has the ability to redifferentiate into the osteogenic lineage, while
the negative population showed some evidence of adipogenesis. Following subcutaneous transplantation
of whole bone chips derived from DMPCre/Tomato mice we observed formation of numerous DMPCre/
Tomato+ osteoblasts on the surface of bone chips. Our results indicate that under certain conditions cells
embedded in the matrix can grow out and begin to proliferate, suggesting that mature osteoblast lineage
cells could provide an additional source of preosteoblasts capable of proliferation and differentiation.
Future studies will aim to evaluate factors that affect osteocyte dedifferentiation in vivo and in vitro.
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Cell clones more resistant to oxidative stress selected from embryonic and
adult mesoangioblasts stem cell population
Turturici G, Geraci F, Tinnirello S, Sconzo G
Dipartimento STEMBIO sez. Biologia Cellulare, Università di Palermo

A problem in tissue repair by the use of stem cells is that most of the stem cells injected or engrafted
die because of inflammatory molecules especially cytokines and reactive oxygen species cause cellular
stress. As only a limited number of cells survive to stress, it is possible to postulate that in the stem
cell population, some cells are more resistant to oxidative stress. To verify this hypothesis we used
as stem cell model embryonic and adult mouse mesoangioblasts (mabs) that are known to ameliorate
the experimental muscular dystrophy or myocardial infarction, even if most of these stem cells when
injected die. To this aim we have reproduced by in vitro assays the maximum value of the hydrogen
peroxide (H2O2) found in inflamed tissues performing a treatment of 24 hrs and observing cell fate up
to 8 days of recovery. We analysed different cell parameters of both mabs: cell proliferation, cell cycle
phase distribution, cell death, intracellular ROS level. As expected, most of the mabs die and we found
that embryonic mabs are much less resistant than adult ones. From the surviving cells we isolated some
cell clones. To verify that cell clones have maintained the same characteristics of mabs we analyzed their
morphology, cell proliferation, cell cycle distribution, duplication time, ROS content and mRNA stem
markers. We found the same results for both mabs and their respective cell clones. To evaluate whether
or not the cell clones were really more resistant than mabs we applied a second hydrogen peroxide
treatment. This did not affect both cell clones which have normal cell cycle phase distribution without
the block in G2/M phase showed by treated mabs and returned to proliferate rapidly during the recovery.
To assess cell clone resistance we began to analyze the proteomics of mabs and of their cell clones
and found some differences. This preliminary result indicate that cell clones can have some difference
respect to mabs.
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Gene therapy is one of the strategy to correct the lack of β-globin synthesis in human hematopoietic
stem cells (HSC) or in induced pluripotent stem cells (iPS) derived from β-thalassemia patients.
However, the use of lentiviral vector carrying a therapeutic β-globin gene might fall short in achieving
a complete reversion of the β-thalassemic phenotype due to current limitations in vector design and
myeloablative regimen. Following gene transfer all or a large proportion of erythroid cells might
express suboptimal levels of β-globin, impairing the therapeutic potential of the treatment. In a recent
manuscript, Breda et al. described a very interesting novel vector (T9W-Ank) carrying, in addition
to the therapeutic β-globin gene, an ankirin isulator. These authors found that insertion of an ankyrin
insulator leads to higher, potentially therapeutic levels of human β-globin through a novel mechanism
that links the rate of transcription of the transgenic β-globin mRNA during erythroid differentiation
with polysomal binding and efficient translation.
The aim of the present study was to evaluate whether, in absence of complete reversion of the β-globin
phenotype upon gene transfer, it is possible to use fetal hemoglobin induction to eliminate the residual
α-globin aggregates and achieve normal levels of hemoglobin. Gene therapy was performed with
the lentiviral vector T9W. Induction of fetal hemoglobin was obtained using mithramycin. Levels
of mRNA and hemoglobins were determined by qRT-PCR and HPLC. Erythroid progenitor cells
from β-thalassemic patients were treated with T9W, which expresses the human β-globin gene,
and mithramycin, separately or in combination. When transduction with the T9W lentiviral vector
is insufficient to completely eliminate the unpaired α-globin chains, combination of β-globin gene
transfer therapy together with fetal hemoglobin induction was found very efficacious to remove the
excess of α-globin-proteins in thalassemic erythroid progenitor cells.
The real clinical in vivo benefit, in our opinion, might be assayed in humanized transgenic mice
mimicking thalassemia, in which HbF can be induced, the gene therapy is possible and the data
obtained informative.
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