
COURS CELULES SOUCHES (D. Aberdam) 2010

Ma 2/3: cours 1:  Définitions et généralités sur le s CS

Ve 5/3: cours 2:  CS somatiques et plasticité

Ma 8/3: cours 3:   CS hématopoëtiques (Dr. Rouleau)

Ve 12/3: cours 4: CS embryonnaires

Ma 16/3: Partiel 1

Ve 19/3: cours 5:  CS adultes et physiopathologie

Ma 23/3: cours 6: CS reprogrammées (iPS) + labo

Ve 26/3: Cours 7:  CS tumorales

Ma 30/3:  Partiel 2

Examen: mi-mai
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BMP-4Control

BMP-4 induces ES cell death by apoptosis 
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Apoptosis of BMP-4-induces ES cells occur through the Smad pathway
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BMP-4 - +     - +   

∆∆∆∆Np63 is activated during BMP-4-induced ES cell commitment
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p63 is essential for mammalian epidermal morphogenesis
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How an epithelial-specific TF (p63) induce cardiogenesis of ES cells ? 

Cardiomyocytes ? 
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Non-cell autonomous effect of p63 on cardiogenesis ?
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Activin-A gene expression is reduced in absence of p63

Matthieu Rouleau

%
 o

f i
np

ut

Activin A chr11p21

41700000 417050004170250041697500

J. Zhou/H. van Bokhoven

Genomic DNAActivin-A gene

Activin-A reg. seq tkp luciferase

p63

chip-seq



Shoham Arad

ctrl        25         100       250       25         100       250

TAp63                             ∆∆∆∆Np63

R
el

at
iv

e 
%

 o
f l

uc
 a

ct
iv

ity

p63 regulates activin-A promoter

∆Np63

ΤΑp63

activin-A
-

+



0

20

40

60

80

100

R
el

at
iv

e 
%

 v
er

su
s 

ct
rl 

ce
lls Troponin-T

sh-ctrl sh-p63

0

20

40

60

80

100

sh-ctrl sh-p63

Mlc2v

F
ol

d 
In

du
ct

io
n 

/ c
tr

l d
ay

 0

0

5

10

15

20

25

αααα-actinin

sh-ctrl sh-p63

Day 12

F
ol

d 
In

du
ct

io
n 

/ c
tr

l d
ay

 0

Nkx2.5

0

1

2

3

4

5

6

7

8

sh-ctrl sh-p63

F
ol

d 
In

du
ct

io
n 

/ c
tr

l d
ay

 0

0

2

4

6

8

10

12

14

16

Tbx5

sh-ctrl sh-p63

F
ol

d 
In

du
ct

io
n 

/ c
tr

l d
ay

 0

*
Day 10

*

*

*

sh-p63
+ Activin A

sh-p63
+ Activin A

**

**

sh-p63
+ Activin A

sh-p63
+ Activin A

**

**

Day 12

sh-p63 

+ 

Activin A

sh-p63

αααα-actinin / DAPI

sh-p63
+ Activin A

**

*

Cardiac rescue by exogenous Activin-A

Alain Medawar, Matthieu Rouleau



(Celli J. et al. Cell 1999)

Human ectodermal dysplasia syndromes    

(Yang, Nature 1999; Mills, Nature 1999)
Die in utero or at birth

p63 KO mice 
(limbs, epidermis, breast, prostate, 

urothelia,…)

p63 is a master epithelial TF gene

?



E12.5 embryo Brdm2 mice  (129Sv/B57BL6)

p63KO Wild type
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Intracellular Ca 2+ transient in embryonic hearts (E12.5)
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In utero, E12.5 embryos were loaded with fluo-4 to monitor spontaneous Ca2+ spicking in the 
myocardium, as an index of excitation-contraction coupling. 

Rhythmic Ca2+ oscillations were observed in WT heart embryos (n=3). 

However, weak Ca2+ spicking were observed in p63-deficient embryos (n=3).

Michel Puceat (Evry)



Could p63-related ED patients suffer from unexpected heart defect?

Coincidence or linkage?

Patient 1 with a systolic murmur

Patient 3 with an atrial septal defect

Rinne T. et al. (2008) Human Mol Genet. 17: 1968-77:
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Are TAp63 mutants responsible for heart failure?

From H. Van BOKHOVENFrom H. Van BOKHOVEN
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labo le Mardi 23 (au lieu du Vendredi  26)

Correction cours CSH: multipotente au lieu de pluripotente)


