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3e Siecle, 1°e représentation du don d’organes

Fresque de Fra Angelico
« Miracle de la jambe noire »

Couvent a Florence : Saint Come et Saint Damien amputérent le membre malade et
le remplacérent par celui d’'un éthiopien recemment déceédé
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Régénération (conservation structurelle et fonctionnelle)
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Médecine régénératrice

Régénération du doigt chez ’'Homme
aprés un grave accident

Régénération chez la Salamandre

https://www.youtube.com/watch?v=bylL DgtSMIOw
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Mécanisme de régénération des cellules souches

1)- Différenciation

Cell Expansion

MSC
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Cell-Based Therapy
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- Less Immunogenic

- Allograft / Autograft




2)- Immunomodulation

 promote ECM
degradation

« inhibit fibroblast
activation and
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Mécanisme de régénération des cellules souches
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inflammatory phenotype

Anti-fibrosis

T anh -fibrotic factors
‘ pro-fibrotic factors
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Quelles cellules peut-on utiliser ?

hESCs iPSCs MSCs
Ethical concerns ! v v
Genomic stability ! ! v
Risk of tumor formation ! ! v
Allogenic and autologous source available ! v v
Risk of immunological rejection ! v v
Donor-age-related issues v ! !

v safefadvantage, ! concerns/disadvantage.



Conclusion

Shinya Yamanaka and his Shinya Yamanaka and his team Mesenchymal
team reported the creation of reprogrammed murine stem cells were Human embryonic
the first human induced fibroblasts into induced identified in stem cells (ESCs)
pluripotent stem cells (iPSCs) pluripotent stem cells (iPSCs) adipose tissue were isolated

® ©® @
© © © €

The first patient received Human umbilical cord Bieback et al. isolated Dental pulp stem cells
iPSC-derived retinal mesenchymal stem and expanded MSCs were isolated from
pigment epithelial (RPE) cell cells (UC-MSCs) were from cord blood human teeth
sheets for age-related isolated from human

macular degeneration umbilical cord
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Thérapie cellulaire, génique
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Bone injury

Ingénierie tissulaire osseuse

Combinatorial approaches

Soluble factors Cell lines/ types
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Cell-cell contact
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Bone injury
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Ingénierie tissulaire osseuse

Combinatorial approaches

Soluble factors
BMP

Cell lines/ types

‘ MSC . Osteoblast

Cell-cell contact

F‘* I %
Immune response ,‘:’5 4 Mechanical stimuli
__Immune cell - - o
- Antibodies
Vascularization

Perfusion/ shear stress
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\ Comportement cellulaire in vitro

In vitro adipose stem cells

expantion
b) Forced apical-
a) Soluble basal polarity
gradients

c) Continous
layer of matrix

absent

AN
N

d)uU trained
f) High stiffness e) Adhesions sz)regg?:gs :wlc;‘e
(GPa range) restricted to migration in x-y

x-y plane

Cellules en 2D (culture conventionnelle)
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Comportement cellulaire dans les tissus

Réorganisation du squelette de la cellule
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\ Comportement cellulaire in vitro

C 3:‘%?} )

In vitro adipose stem cells
expantion

b) Forced apical-
basal polarity

gradients :
absent c) COntanUS.
layer of matrix

d) Unconstrained] | z&ggtsfescﬂbed
spreading and a) Soluble

migration in x-y gradients | c) Discrete
\[ ] present ) — o o trix fibrils

a) Soluble

Cellules en 3D (culture dans les matrices)

A i

>

e) Adhesions
restricted to
x-y plane

f) High stiffness
(GPa range)

Cellules en 2D (culture conventionnelle)

N

d) Spreading and jl
y

e migration stericall
[f) Low stiffness hindered
(kPa range) > T
> \ e) Adhesions —T
distributed

’ in all three
y X dimensions
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Remodelage tissulaire

: ' Ba v &
. 3 W = '
' - Matrikines f " neutrophil
' ) S ~ [
; : =St VA
; 1 monocyte/
\ nacrophage __ MMMUNGMOGURCOn
Bioactive - o' é-+—| cell
L] . .
molecules n ® o functions

e.g., FGF, VEGF

receptor
. % »RNA N\ [ ECM-cell
' > »protein interaction
. MBVs .s —»|ipid
\

""""" lipid membrane




Remodelage tissulaire et homéostasie osseuse

Quiescent
osteoblasts

LA

vl e Osteoclast Osteoblast
Y progenitors Progenitors
S differentiate into (MSCs)
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Médecine régénératrice et mécanobiologie

Exemple de I'ingénierie vasculaire
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Le corps humain est le meilleur bioréacteur

Nanofibrillar Decellularized Wharton’s Jelly Matrix
for Segmental Tracheal Repair

Yong Xu, Liang Duan, Yagiang Li, Yunlang She, Junjie Zhu, Guangdong Zhou,
Gening Jiang,* and Yang Yang*

—
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Y YIyys

Trachea Segmental native Neotrachea formation Composite construct was Autologous
reconstruction trachea remove with neovascularization wrapped by platysma flap  chondrocytes harvest
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Manipulation of Cell Sheets through Temperature-responsive Surface Control
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Comea

<32°Cle
devient hydrophile
les cellules se détachent
en conservant leurs
jonctions a la membrane
basale

Peut-on construire des tissus sans matrice ?

B. Traitement cnzymatique
pour

extraction cellulaire

A. Biopsie 3x3 mm

=== 2

Mise en culture a + 37°C
sur polymére thermosensible
E. Transfére du feuillet co-culture de fibroblastes 3T3 inactivés

QoDon
E——
e
adhérent et proliférent
sur le polymére
thermosensible
hydrophobe a cette
température

Sur
anneau de PVDF

D. 2 a 3 semaines de culture
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Comea

Before

After

The New England Journal of Medicine

Patient 2 Patient 3

RECONSTRUCTION OF DAMAGED CORNEAS BY TRANSPLANTATION
OF AUTOLOGOUS LIMBAL EPITHELIAL CELLS

RAY Jui-FANG Tsal, M.D., LiEN-MIN Li, B.S., AND JAN-KAN CHEN, PH.D.
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Patient 4 Patient 5 Patient 6
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Biofabrication

PAPER

Development and characterization of biological sutures made of
cell-assembled extracellular matrix

Paul Borchiellini', Adeline Rames', Frangois Roubertie™, Nicolas 'Heureux' (' and Fabien Kawecki"*

! Univ. Bordeaux, INSERM, BIOTIS, UMR1026, Bordeaux F-33000, France

% [HU Liryc, Electrophysiology and Heart Modeling Institute, Pessac, France
* Congenital Heart Diseases Department, CHU de Bordeaux, Pessac, France
" Author to whom any correspondence should be add: d
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Acta Biomaterialia

Production and characterization of threads and textiles made from
cell-assembled extracellular matrix: Translation from human to ovine cells
to support allogeneic studies

Yoann Torres “©, Maude Gluais®, Nicolas Da Silva®, Sylvie Rey“, Diane Potart“,

Agathe Grémare ™", Fabien Kawecki ®©, Stéphane Claverol ¢, Mickaél Lafourcade“,
Marie-Pierre Foulc ¢, Nicolas L'Heureux *’
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Acta Biomaterialia

Production and characterization of threads and textiles made from
cell-assembled extracellular matrix: Translation from human to ovine cells
to support allogeneic studies

Yoann Torres “©, Maude Gluais®, Nicolas Da Silva®, Sylvie Rey“, Diane Potart“,
Agathe Grémare ™", Fabien Kawecki ®©, Stéphane Claverol ¢, Mickaél Lafourcade“,
Marie-Pierre Foulc?, Nicolas L'Heureux *
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Acta Biomaterialia

Monofilament Ribbon Yarn
. L . L, M Multifilament N Multifilament
Production and characterization of threads and textiles made from i A — Intact
. . . g 5 7 ’
cell-assembled extracellular matrix: Translation from human to ovine cells s § g — Dermaged
. . o
to support allogeneic studies g2 g g
» , » 1]
1 /
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