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Stem Cell Concept
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Células Madre (Troncales) TN

a. Autorenovacion
b. Diferenciacion hacia otros tipos celulares
c. Capacidad para colonizar y regenerar un

tejido
> ‘ Célula progenitora
Célula diferenciada *

Autorenovacion
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“Células ESC Humanas”
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Adult Stem Cells Cab|mera

AdMSC Osteogenesis

Mesenguimales

- Médula Osea

- Tejido adiposo

- Placenta

- Endometrio

- Pulpa dental, etc

Mesoteliales Functional Vascular Smooth Muscle-like Cells Derived
from Adult Mouse Uterine Mesothelial Cells

Christian Claude Lachaud?, Daniela Pezzolla', Alejandro Dominguez-Rodriguez?, Tarik Smani?,
Bernat Soria’*®, Abdelkrim Hmadcha'***
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Modificaciones Epigenéticas



"PLoS one

OPEN @ ACCESS Freely available anline

Cancer Genes Hypermethylated in Human Embryonic
Stem Cells

Vincenzo Calvanese’, Angelica Horrillo?, Abdelkrim Hmadcha?, Beatriz Suarez-Alvarez®, Agustin F.
Fernandez'?, Ester Lara’, Sara Casado’, Pablo Menendez®, Clara Bueno®, Javier Garcia-Castro®, Ruth
Rubic®, Pablo Lapunzina®, Miguel Alaminos”, Lodovica Borghese?, Stefanie Terstegge®, Neil J. Harrison®,
Harry D. Moore®, Oliver Briistle®, Carlos Lopez-Larrea®, Peter W. Andrews®, Bernat Soria®, Manel
Esteller"**, Mario F. Fraga™ "%

1 Cancer Epigenetics Group, Spanish National Cancer Research Centre (CNIQ), Madlrid, Spain, 2 Andalusian Center for Molecular Biology and Regenerative Medicine
{CABIMER), Seville, Spain, 3 Unidad de Histocompatibilidad, HUCA, Oviedo, Spain, 4 Cancer Epigenetics and Biology Program (PEBC), Catalan Institute of Oncology (ICO),
Barcelona, Spain, 5 Andalusian Stem Cell Bank (BACM)/University of Granada, Instituto de Investigaciones Biomédicas, Parque Tecnoldgico de la Salud, Granada, Spain, 6 5.
de Genética Médica y Molecular, Hospital Universitario La Paz, Madrid y CIBERER, Centro de Investigacién Biomédica en Red de Enfermedades Raras, Madrid, Spain,
7 Department of Histology, University of Granada, Granada, Spain, 8Institute of Reconstructive Neurobiology, LIFE & BRAIN Center, University of Bonn and Hertie
Foundation, Bonn, Germany, 9 Centre for Stem Cell Biology and the Department of Biomedical Science, University of Sheffield, Sheffield, United Kingdom, 10 Department
of Immunelogy and Oncelogy, Centro Nacional de Biotecnologia/CSIC, Darwin 3, Cantoblanco, Madrid, Spain

Goldengate methylation arrays: 1505 sequences /807 genes
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Cancer Hypermethylated Genes
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Zebularine regulates early stages of mESC
differentiation: effect on cardiac commitment

A Horrillo", D Pezzolla'?, MF Fraga®, Y Aguilera', C Salguero-Aranda®®, JR Tejedo®”, F Martin™*, FJ Bedoya®™, B Soria'**
and A Hmadcha*'*®
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Cell Therapy of Diabetic
Complications
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GMP Cell Production Unit: GMP-CABIMER MR NG

- First GMP Unit Certified by AEMPS in Andalucia ( 6th Nov 2009)
- Two Production Units
- Four Clinical Trials On-going (Diabetic foot and Mdltiple Sclerosis)
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Cells
Tissues
Organs

Cells Tissues Organs 2008;188:70-77
DOl 10.1159/000119407

Cell Therapy for Diabetes Mellitus:
An Opportunity for Stem Cells?

B.Soria*9 F.J.Bedoya® J.R.Tejedo® A.Hmadcha® R.Ruiz-Salmeron®
S.Lim“? F.Martin®

Tabkle 3. Current clinical trials wsing autologous stem «<ells for critical limb ischemia

Trial Enrollment  Treatment Injection Popula-  Primary
tion endpoint

UNC Utracht, Utracht, Holland 2006-2000 BMMMNC intraarterial 55-55 amputation
Indiana University, Bloomington, Ind., USA 2004-2007 BMMNC intramuscular 20 MAE
Institute of Biomedical Research and

Innovation, Kobe, Japan 2003=-2008 PEMNC, CD34+ intramuscular 15 amputation
University of Naples, Naples, [taly 2005-2006 EMMMNC 20 ABL ulcer
MNorthwestern University, Chicago, 11, USA since 2004 hematopoietic stem cells 12 strvival
Goethe University, Frankfurt, Germany 2005-2007 BMMMNC intraarterial 20-20 ABRI

EMMNC = Bone marrow mononuclear cells; PEMNC = peripheral blood mononuclear cells; MAE = major adverse events at 12
weeks; ABI = ankle-brachial index.




Bone marrow
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Mononuclear Fraction (Ficuu) +
Cytometry CD34* (CABIMER)

Intraarterial Infusion
113,7-434,5 106 cells

e
Trasplante &
\ Al

Clinics

Angiography

MetaMorph
(CABIMER)

Cell Transplantation 20(10) 1629-1639 (2011)
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1.- CLINICS (reported by TN
patients): 0-24 months

1.1 Temperature sensation increase
1.2 Pain decreases

1.3 Increase walking distance

1.4 Gastrocnemius perimeter increases

0.8

2.- ABI Increases 06 |

02

Baseline 3 Months follow-up
Cell Transplantation 20(10) 1629-1639 (2011)



3.- ULCERS U.TEXAS Classification

(Lavery LA et al. J. Foot. Ankle. Surg. 35: 528-31. 1996)

cabimer

Baseline 3 Months 12 Months
Cases (%) Cases (%) Cases (%)
Stage A | No Ulcer 1 (5%) - -
E AQ 3 (15%) 15 (79%) 14 (87,5%)
it Al 2 (10,5%) 1(6.25%)
= A2 1 (5%) 1 (5.3%)
£ A3
g Stage C | CO 3 (15%)
Z Cl 3 (15%)
= C2 3 (15%)
C3 6 (30%)

4.- CIL EVOLUTION
RUtherfOrd- BeCker SCale (Rutherford RB et al. J. Vasc. Surg. 26:517-38. 1997)

Baseline 3 Months 12 Months

Cases (%) Cases (%) Cases (%)
5 Cat0 0 4 (25%)
é Cat 1 5 (26.4%) 9 (56,25%)
ﬁ Cat 2 12 (63,1%) 3 (18.75%)
5 Cat 3
F Cat 4 3 (15%)
*::5 Cat 5 11 (55%) 2 (10.5%)

Cat 6 6 (30%)

Cell Transplantation 20(10) 1629-1639 (2011)
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— 1200 =
< (@]
£ 2500 T 0
£ T —=
© 800 &
- (]
< 1500 —
Q L
L (@]
E 400 &
T 500 - =
[ 3
(@]
F 0 o 3
40 T
w
........................................ = = 80 o,
I & :
sl & S 20 40 3
& S Branch Points ®© [ go-
® / o0
.:@ ;I ' 0 0
el &%

Cell Transplantation 20(10) 1629-1639 (2011)



UNDERSTANDING “CELLULAR MEDICAMENTS”

Small Molecules
(1600 ...- XXth century)

>
Biologicals (mAb, proteins )
(1922: insulin; mAb 80°s)

>/Cells.

(2000 -...)
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UNDERSTANDING
“CELLULAR MEDICAMENTS”

USE OF MESENCHYMAL STEM CELLS IN THE TREATMENT OF T HE
CRITICAL ISCHAEMIA OF THE LIMB
BACKGROUND

1. MSC promote fibrinolysis (Craig K et al, 2007 Antithrombogenic
properties of BM-MSC ... PNAS 29: 11915-20)

2. T2 Diabetes Mellitus patients present prothrombotic state
(Knudsen EC et al. 2011 J Thromb Haemost and Ay L et al. 2011 Eur J
Clin Invest)

Acosta et al (2013) Adipose mesenchymal stromal cells isolated from type 2 diabetic patients
display reduced fibrinolytic activity. Diabetes. 2013 Sep 16. [Epub ahead of print]
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UNDERSTANDING h

“CELLULAR MEDICAMENTS”

USE OF MESENCHYMAL STEM CELLS IN THE TREATMENT OF T HE
CRITICAL ISCHAEMIA OF THE LIMB

But, in 2010 we observed one adverse effects in
two patients: MICROTHROMBOSIS that could
be reversed by aggressive thrombolytic
therapy

Acosta et al (2013) Adipose mesenchymal stromal cells isolated from type 2 diabetic patients
display reduced fibrinolytic activity. Diabetes. 2013 Sep 16. [Epub ahead of print]




UNDERSTANDING Cab|mera
“CELLULAR MEDICAMENTS”

free cells/area
aggregated cells/area

m

il .
Control  hBS  hBS-D hBS-ND Control  hBS  hBS-D hBS-ND

|
. AdMSCs I
AdMSC-D
e AdSCND

AdMSC-ND

Control hB3 hBS-D hBS-ND

Acosta et al (2013) Adipose mesenchymal stromal cells isolated from type 2 diabetic patients
display reduced fibrinolytic activity. Diabetes. 2013 Sep 16. [Epub ahead of print]




Fibrinolysis and Coagulation cabimer ;
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tPA: tissue Plasminogen Activator
PAI-1: Plasminogen Activator Inhibitor
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Cell Therapy in Pediatric Diseases

NOT INCLUDED- Hematopoietic stem cell transplantatio  n: bone
marrow, cord blood

Type 1 Diabetes Mellitus

Child Autoimmune Diseases

Liver Diseases

Osteogenesis Imperfecta

Muscular Dystrophies

Neurological and Neurodegenerative Disorders
Future

NogARwWNhE
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Type 1 DM







Insulin-Secreting Cells Derived From
Embryonic Stem Cells Normalize Glycemia
in Streptozotocin-Induced Diabetic Mice

@ Bernat Soria, Enrique Roche, Genoveva Berna, Trinidad Le6n-Quinto, Juan A. Reig, and Franz Martin
Q& Transfection

T
B

! + Hygromycin

Hygro' @ In vitro  differentiation
Cells
OO‘
OO s
.+ Neomycin Diabotes 49: 157162 (2000
Neo’ Differentiation 68: 4-5 (2001
Diabetologia 44: 407-415 (2001)
Cells Diabetologia 47: 1442-1451 (2004)
Stem Cells 24(2): 258-265 (2006
v Exp Cell Res 314: 969-974 (2008)

NO citas: 1.052 (Oct 2013)
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Insulin-producing cells normalize
glycaemia in STZ-diabetic mice

P P e W T P

Blood glucose
(mg/dl)
888888

_I_l_l_-i L) T ¥ L) m T ¥
=30 3 2% 24 27 30 33 36 39 42

Time {(weeks)

Diabetes 49: 157-162 (2000)
Diabetologia 47: 1442-1451 (2004)
Stem Cells 24(2): 258-265 (2006)
Exp Cell Res 314: 969-974 (2008)
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Insulin secreting cells
from
human ESC and IPSC



Design of new differentiation protocols
(hESC/iPSC)

Sirt-1 )

| ¥ PI3K ] | $ PI3K ] 1 (¥

(4 Nodal | 4 Nodal shh ] (¥ Notch |
@@@@‘@@@‘@‘@‘@‘

(Nicotinam) (")

(FBS0% ) (FBS02% ] [ _brGF | (*

[ Activin A ] [ Activin A ] [ Noggin ] [Cyclopam.] [ DAPT ?? ] [ BTC ]

Nitric oxyde (*)

ES: embryonic stem cells; M E: mesendoderm; DE: definitive endoderm; PG: primitive gut; PF: posterior foregut;
PE: pancreatic endoderm; EP: endocrine precursors; BC: beta cells;

DAPT: N-[N-(3,5-difluorophenacetyl)-L-alanyl-S-phenylglycine t-butyl ester; BT C: betacelulin.
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1. Developmental Approach
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Multipotent
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2. “Small Molecule”
Approach

a. Nitric oxyde
b. Sirt-1
c. Resveratrol

N\



DUAL ROLE OF NITRIC OXIDE

NO

Protective events
(survival signaling)
nM - uM

-
y
J
“::‘!

Undifferentiated
pluripotential

e

Oxidative stress
(Apoptosis)
UM - mM

NO
signaling

cardiomyocites

Modified from Hess D.T. et al. Nat Rev Mol Cell Biol. 2005 Feb;6(2):150-66.
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Low concentrations of nitric oxide delay the
differentiation of embryonic stem cells and promote

their survival

JR Tejedo™”, R Tapia-Limonchi?, S Mora-Castilla', GM Cahuana', A Hmadcha®, F Martin', FJ Bedoya' and B Soria®

Mouse ESC

1F -LIF+2pM DETA-NO

+LIF

Human ESC

+bFGF -bFGF -bFGF
+ DETA-NO
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Teratome formation by mouse and human ESC
cultured in low NO

Tejedo et al (2010) Cell Death Disease



CELL DEATH AND DIFFERENTIATION: 17(6): 1025-1033: 2010

IC2ll Death and Differantiation (2010) 17, 1025-1033

Nitric oxide repression of Nanog promotes mouse

embryonic stem cell differentiation

S Mora-Castilla’, JR Tejedo’, A Hmadcha®, GM Cahuana’, F Martin', B Soria® and FJ Bedoya™'

Nitric Oxide

High concentrations

.Mechanism?

Nanog
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®
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-O -
7 :
208
e
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5 06 T
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=
0.4
= 7
5] T
o N I
"
*
0.0 L1 Ll - ]
bFGF + + - -

DETA-NO - I -

L]
2010 Macmillan Publishers Limied Al righs reserved 1350-3047710 $32.00 @
weara,nature comfodd ‘ 3 I ' I I e I \
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Mechanism of NO inhibition of Nanoqg

- Inhibits MDM2-dependent p53 degradation

- Activation of p53 repressor protein by covalent
modifications

- Binding of p53>¢r315to Nanog promoter region
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NO induces:
Resistance to apoptosis and endoderm phenotype

Nitric Oxide Zic-1 Ectoderm

250-1000 uM
l Brachyury Meso-endoderm
Pluripotent / Nk Gsc

ESC :>Pro genitor / g: Gata 4
cell \ Gata 6
e Endoderm
I 1(’:‘ Pdx 1
- xer 4
Valproic acid Nkx 2.2
100 uM

=l 2



Differentiation *

HATs L'

RS T W T S S

Developmental genes:
DLL4, LHX1, PAXE, WNT....

£, OFF | e e
R W W

Maodel for SirT action on developmental genes promoter during hESC differentiation. In pluripotent hRESCs, CARM1 mathylation
of HUR increases HUR/SIFT1 binding and. consequently, the SrT1 mRMA stability and SrT1 protein level. Under these conditions,
5SirT1 binds to the promoter and spigenetically represses specific developmental genes such us OLLE4, LHX1, PAXE and WNTE. In
EBs, the decrease of CARMT is associated with a decrease of HUR methylation and, conssquently, of HURVSIT1 binding, which

resulis in less SirT1 mRMA and protein and the epigenstic reactivation of its target developmental genas.
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Sirtuin 1 regulation of developmental genes during

differentiation of stem cells

Calvanese et al (2010) PNAS USA 107:13736-13741

13736-13741 | PNAS | August 3, 2010 | vol. 107 | no. 31
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] ' ' I 1
0%  0,2% 2% : | | | !
1 |
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Toward cell-based therapy of type |
diabetes

Dieter Kabelitz!, Edward K. Geissler?, Bernat Soria’, Insa S. Schroeder®,
Fred Fandrich® and Lucienne Chatenoud®

m Trends  Immunology Vol .29 No.2

Trends in Immunology (2008) 29: 68-74

Stem Cell Review Series J. Cell. Mol. Med. Vol 13, No 84, 2009 pp. 1464—1475

The immune boundaries for stem cell based therapies: = rym'“”f\i
problems and prospective solutions \
" Cell

I'd
/ A_d::;:tlve tr:_ns;er of
Monocy rived Islet-specitic Treg
i i —
Hmadcha Abdelkrim * *, Dominguez-Bendala Juan " Wakeman Jane ¢, neorislets S EER

Tolerance
induction
Arredouani Mohamed ", Soria Bernat '\ -
IFNy-induced

el
allogeneic islet monocyte-derived
 Department of Cell Therapy and Reg jve Medicine, A jan Center for transplants

cells
Molecular Biology and Regenerative Medicine (CABIMER), Sevilla, Spain
® Pancreatic Development & Stem Cell Laboratory, Diabetes Research Institute,
University of Miami Leonard M. Miller School of Medicine, Miami, FL, USA
“ North West Cancer Research Fund Institute, School of Biological Sciences,
University of Wales Bangor, Memorial Building, Gwynedd, UK
d Department of Surgery, Beth Israel Deaconess Medical Center, Boston, MA, USA

Received: February 27, 2009; Accepted: June 25, 2009




Immunomodulation
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“Immunomodulatory Therapy”:

Clinical Trials

cabmer >
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Target Drug Year(s)
CD3 Teplizuma, 2011
Otexizumab
CD20 Rituximab 2009
CD80, CD86 Abatacept 2011
MTOR, IL-R2 IL-2, Rapamicin 2011
GADG65 GADG65-alum 2011
Insulin Insulin 2011
HSP60 DiaPep277 2011
Cow’s Milk Proteins | Cow’s milk 2010
(prevention)

“Human vs NOD-mice Results”: NOD treatment before insul itis...
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Immunomodulation with MSC

/\J
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cabimer

Mesenchymal stem cells are
Immunomodulators

Block T-cell proliferation,

Decrease TNFa and INF-y

Increase IL-10 and IL-4

Up-regulate Treg

Inhibit NK cells

Inhibit Monocyte differentiation into DC cells.
Immature DC cells more susceptible to degradation
by NK cells, etc

-
/7
AN



>

‘j’ B cell ;
_ /‘

* Inhibitien of Cell Division
NK cell GGy phse arest Monocyte
: !“Inlknuw“ soluble factors + Inkubition of maturation
involved * (/G| phase arrest

« Reduction of IL-1, CD40, TNF-w
*Soluble factors involved

+Inhibition of 1L-2-stimulated NKs
* Reduction of [FN-y
+Cell-cell contact involved

7 | - i'_- -

gy

o
E = Inhibition of proliferation Dendritic cell
'_f =S phase entry block
g =Gpy/G| phase amrest
U = T-cell apoptosis |quctmn
E =Cell-cell contact involved

.Jl-

cD8* T cell CD4* T cell

Treg cell

Yi, Arch Pharm Res 35: 213-221, 2012
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Child Autoimmune Diseases

- Systemic Lupus Erythematosus
- Juvenile ldiopathic Arthritis

- Graft vs Host Disease

- Collagen-induced Arthritis

- Rheumatoid Arthritis
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Cell Therapy of Liver Diseases




592 SHAFRITZ ET AL
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Fig. 2. Schematic representatson of mdent fetal liver development.

Fig 3. Schematic diagram depicting fiver epithelial cell lineage
progression.
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Vascularized and functional human liver from an
iPSC-derived organ bud transplant

'l':a%\aﬂu'i'l'akebe" Keisuke Sekine , Masahiro Enomura’, Hiroyuki i(n ike , Masaki Kimora', Takonori Ogaeri, Ran-Ran Zhang',
Yasuharu Ueno', Yun-Wen Zheng', Naoto Koike"”, Shinsuke Aoyama®, Yasuhisa Adachi’ & Hideld”’ [‘3'15\1:,:1_1{.51.“"] Nature OOO’ 1-4 (2013)
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Ref Disease Dose/Via Results
BM-MNc
(Autologous)
Terai, 2006 Liver cirrosis 5x10° Safe
MAlbumin
Lyra, 2007 End Stage Chronic Liver | 100 x 10° Safe, Feasible
Disease Hepatic artery MAlbumin
J Bilirrubin
Lyra 2010 Hepatic Cirrosis Hepatic artery MAlbumin
{ Bilirrubin
CD 133+
(Autologous)
Fiirst, 2007 PVE+Hepatectomy ‘N Regeneration
Salama 2010 End-stage liver disease CD34+/CD133+ Improve liver function
(G-CSF mobil) “MLiver enzymes
Nikeghbalian, 2011 Cirrosis CD133+vs BM-MNc No adverse effects
Esch, 2012 Hepatectomy N Proliferation
Lehwald, 2013 CD133
(HGF/SDF1 mobil)
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Ref Disease Dose/Via Results
CD34+
(Autologous)
Gordon, 2006 Chronic Liver Disease 106-2 x 108 Safe
Portal vein/ Hepatic MAlbumin
artery { Bilirrubin
Levicar, 2008 Chronic Liver Disease 106-2 x 108 Safe

Portal vein/ Hepatic
artery

Pai, 2008 Alcoholic cirrosis Expanded CD34+ Improvement Bilirrubin & Liver enzymes
(Chronic Liver disease)
Garg, 2012 Acute on Chronic Liver G-CSF M Survival
Failure
Preclinical
Mintz, 2013 Animal Model CD34+ conditioned Improvement
NOD-SCID fibrosis medium

~
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Ref Disease Dose/Via Results
BM-MSC
(autologous)
Mohamadnejad, 2007 Liver cirrosis 3x107 Improved MELD
Kazahira, 2009 Liver cirrosis 3,5x107 Improved MELD, serum creatinine, prothrombin
complex
Amer, End stage liver failure 2 x 107 cells (pretreated Improved MELD

HGF: liver committed)

Preclinical
Tanimoto, 2012 Murine Liver cirrosis 5x10° { Liver Fibrosis
™ MMP-9;
4 aSMA, L TNFa, | TGFB
LIVER CELLS

(Heterologous)

Progenitors PROMETHERA Crigler-Najjar HepaStem (adult liver
(MsC-like) (Belgium ) Urea Cycle deficiencies progenitor cells)

Sokal,
Hepatocytes Castell, 2103 Inherited Liver dis ( Hepatocyte (from donor

(isolated/cultured)

Crigler-Najjar, )
Liver failure
etc

livers)

=
/’
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Conclusiones:

EFECTOS BENEFICIOSOS, pero

» Muchos Ensayos Fase I

» No ensayos Fase Il y Fase Il
» La mayoria no se publican
» Mecanismo desconocido

» No hay una hipdtesis directriz



» Muchos Ensayos Fase I-11
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Familia de factores de transcripcion
GATA

» Estdn muy conservados en distintas especies

»Se unen a la secuencia GATA de los promotores de los genes a
a los que activa

GATA1,2,3 == Hematopoiesis

GATA4,5,6 ==» Se expresan en:
- EMBRION: mesodermo y endodermo
- ADULTO: corazon, pulmones, higado y pancreas




Mutaciones en genes GATA
asociados a defectos cardiacos en

humanos

American Journal of Medical Genetics 83:201-206 (1999)

GATA4 Haploinsufficiency in Patients With
Interstitial Deletion of Chromosome Region 8p23.1
and Congenital Heart Disease

Tugee Pehlivan,' Barbara R. Pober,>® Martina Brueckner,” Stacey Garrett,* Rachel Slaugh,*
Richard Van Rheeden,” David B. Wilson,"** Michael 8. Watson,™® and Anne V. Hing*
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letters to nature

HUMAN MUTATION Mutadon in Brief #8851 (20061 Online

MUTATION IN BRIEF (

{ A Novel Mutation in the GA4A T A4 Gene in Patients

GATA4 mutations cause human

With Tetralogy of Fallot

mwmhl l“t m am ggzrégj al?l:;];;;;,;:::‘lnh Fad.lnlah', Julnar Uﬂlﬂl, Mona Nemnr", Chsassan Dbaibo 1, Mounir 1
reveal an interaction with TBX5 C eeeeme—— | —

Vidu Garg*+, Irfan §. Kathirlya®*+{, Robert Barness,

Marle: K. Schluterman®, Isabelle N. King*, Cheryl A. Butler*, 1
Caryn R. Rothrock®, Reenu 5. Eapen*, Kayoko Hirayama-Yamada|,
Kunitaka Joo'], Rumiko Matsuokal|#, Jonathan C. Cohens

& Deepak Srivastava*:
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GATA6 mutations cause human cardiac outflow tract

defects by disrupting semaphorin-plexin signaling

Kazuki Kodo™*, Tsutomu lehlzawa" Michiko Furutani®, Shoichi Arai®, Eiji Yamamura®, Kunitaka Joo®,
Takao Takahashi?, kab<=1, and Hiroyuki Yamagishi®®!

9Bepartment of Pediatrics, Division of Pediatric Cardiolegy, Keio University Schaol of Medici hi, Shinjyuku ku, Tokys 160 8582, Jopan;
Yinternational Research and Educational Institute for Integrated Medical Sciences, “Instltune ofM\ranced Biomedical Engineering and Science, Graduate
School of Medidine, and “Division of Pediatric Cardiology, Tokyo Women's Medical University, B-1, Kawadacho, Shinjyuku-ku, Tokyo 162-B666, lapan;
and “Department of Pediatrics, Kyushu Koseinenkin Hospital, 1-8-1 Kishinoura Yahatanishi-ku, Kitakyushu 806-8501, Japan

Edited by Eric M. Olson, University of Texas Southwestern Medical Center, Dallas, TX, and approved July 1, 2009 (received for review April 30, 200%)

Journal of Human Genctics BB, 662-667 (Cctober 2010) | doiz10.1038/jhg.2010.
<

A novel GATA6 mutation in patients with L-;
tetralogy of Fallot or atrial septal defect

Xizoping Lin, Zhaoxia Huo, Xingyuan Liu, Yangyang Zhang, Li Li, Hong Zhao, i
Bisw Yan, Ying Liu, Yiging Yany and Yi-Han Chen 1
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Funcion de los factores GATA en la b

formacidon del pancreas

Research article B sy , page 46

nature . _ .-
genetlcs \ GATA4 and GATAG control mouse

pancreas organogenesis

GATAB h I . fﬁ . t . Manuel Carrasco, Irene Delgado, Bernmat Sorla, Francisco Martin and Anabel Rojas
ap Olnsu C|enGy causes panGrea lc agenes's CCCCCCCCCCCCCCC id Maolecilar v Medicina Repenerativa (CABIMER). Sevilla, Soain,
i n humans Centro de Investigacidn Biomédica en Red de Diabetes y Enfermedades Metabblicas Asociadas (CIBERDEM), Barcelona, Spain. _|
Hana Lango Allen, Sarah E Flanagan, Charles Shaw-8mith, Elisa De Franco, |ldem Akerman, Richard l _w .\.._._m
Caswell, the International Pancreatic Agenesls Consortium, Jorge Ferrer, Andrew T Hattersley & Slan |

Ellard

— e Factores GATA

Control GATA4/GATAG6 KO

s

Progenitores pancreaticos

N

Proliferacidn |dentidad
Diferenciacidn




GATA4 se expresaen las

células estrelladas hepaticas (mesodermo),
pero no en los hepatocitos (endodermo)

adult
K
Ceélula hepatica
jaATAL estrellada
L [

M
GATA4 4 ¥ .
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Inactivacion de GATA4 h

(especificamente) en las células estrelladas del higado
produce higado hipoplasico y cirrotico

Ctrl G4KO

GATA4 -/-
Higado
hipoplasico y cirrotico




Normal Liver —=—————p Liver Injury

Ausencia de GATA4 :

Activacion de
Células EstrelladasHSCs

Ctrl G4KO

a-SMA

T
g

Desmin ,

Desmin’™ * P e

Activacion de células estrelladas
hepaticas

Deposicion de proteinas de matriz
extracelular (colageno 1V,

laminina)

Deposicion de proteinas de matriz

extracelular
Ctrl G4KO

Laminin

Collagen IV

=S8 Collagen IV



estrelladas humanas disminuye durante la fibrosisy
Cirrosis

Los niveles de expresion de GATA4 en células Cab|mer ;
e e \
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La induccion de la expresion de GATA4 Cablmer ;

en células estrelladas activadas
revierte o \
atenua la progresion de la fibrosis?

Lesion
@ >

Célula estrellada quiescente Célula estrellada activada
(GATA4 +) (produccion de laminina, colageno, etc...)
(GATA4 -)

Sobreexpression de GATA4



Sobreexpresion de GATAA4 en linea celular estrellada hum  ana
(activada) disminuye/revierte el fenotipo activado

GATA4+/Laminina-
GATA4-/Laminina+

GA‘\TA4+/ Laminina-

GATA4-/Laminina+

GATA4; LAMININA; DAPI
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¢, Como podemos sobreexpresar GATA4
en la
Célula Estrellada Humana

para revertir el fenotipo activado (fibrosis-cirrosis?
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BUSQUEDA DE COLABORACION:

¢ Tienen algun caso de

> Fibrosis Neonatal asociada a un cuadro.
» pancredtico?
> cardiaco?

1. Biopsia hepatica y GATA 4
2. Posible aproximacion terapéutica para la disminucion de la
Fibrosis
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Osteogenesis Imperfecta




The meaning, the sense and the significance: translating

the science of mesenchymal stem cells into medicine

Paolo Bianco!, Xu Cao?, Paul § Frenette?, Jeremy | Mao*, Pamela G Robey®, Paul ] Simmons® & Cun-Yu Wang”

MATURE MEDICINE

VOLUME 19 | NUMBER 1 | [ANUARY 2013
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Transplanted bone mamow mononuckear cells and MSCs impart clinical benefit to
children with csteogenesis imperfecta through different mechanisms

Satorus Otsuny,* Patricia L. Gardan ? Kengo Shimano, Reenn Jethva,' Fobars Maring, 2 Charions L. Philips.?

Ted . Hadmarr, ' Elans Varonesi,s Massime Dominici® Masshiz wamote,? mnd Edwin M. Horwiz! 2
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Muscular Dystrophies
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CELL THERAPY APPROACHES

- BM-MNc (CTrial)
- Fetal Skeletal Muscle Progenitors
- Mesoangioblasts (CTrial)

- Fibrosis: MSC (matrix
metalloproteinase)
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Neurological and
Neurodegenerative Disorders

1. Lisosomal Storage Diseases: Phase I-lla (Safe/Feasible)
- Neuronal Lipofuscinosis (HUNSC + Immunosuppression
J Neurosurg Pediat 11(6) 643-652)

2. Cerebral Paralsy
- Cord Blood (less immunogenic)

3. Eftc
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Futuro

~ ~7.5Mb _
Centromere Slasticdin Dystrophin
Telomere EGFP RS 2.4 Mb
Telomere
A
MAB [DYS-HAC]transfer
Q_Qwolahon (MMCT)
uCSv
- Ep 5V mp
(mDys") mdxMABs mdx(DYS-HAC)MABs
(mDys") (mDys~; hDys*)

l In \nvo
SCID/mdx

@ In itro b *Clone selection
% @ *Proliferation analysis
*Differentiation analysis
(mDys—: hDys?)  ransplantation

(intramuscular or mdx(DYS-HAC)MABs
intra-arterial) nLacZ-MyoD
(mDys™; hDys*)

MUSCULAR DYSTROPHY
*Dystrophin expression

rerphologicalandunctionalameloration Stem Cell-Mediated Transfer of a Human Artificial
Chromosome Ameliorates Muscular Dystrophy

www. SdenceTranslational Medicine org 17 August 2011 Vol 3 lssue 96 96l



Laboratorio

Terapia Celular
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