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p63 is a master epithelial TF gene
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(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, skin, breast, urethelia, thymus,…)
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DDDDNp63gggg



Adhesion

Anti-metastasis
(p53-Smad)
(Cell, 2009)

Cell cycle/protection
TAp63: proapoptotic

DDDDNp63: cell proliferation
(inh. p21, cyclin B2)

p63

Development
Ectodermal dysplasia

KO mice 

What function ?

Adhesion
(aaaa6bbbb4, lama3, notch)

Tumors
DDDDNp63 overexpressed

p63 not mutated
Proliferation/differentiation

Maintenance of 
epithelial stem cells (DDDDNp63)

Stratification
differentiation 

(TAp63)

Ageing/senescence
(genome stability)

TAp63 in SKP; F. Miller)



Gambaro et al. 2006 Cell Death Diff.
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Coraux et al. 2003 Current Biol.
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Neural cells



N
CH2OH

CH2OH

OO
PRIMA-1

ectodermal
cells 

epidermal
cells 

mutated p63

X

Collaborations: Klas Wiman (Sweden)

ES 
cells

(K5-EGFP)



N
CH2OH

CH2OH

OO
PRIMA-1

ES 
cells

(K5-EGFP)

ectodermal
cells 

epidermal
cells  

(EGFP+)

mutated p63

Collaborations: Klas Wiman (Sweden)

+ PRIMA-like



ectodermal epidermal

p63

Role of p63 in absence of BMP-4 ?
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ectodermal epidermal

p63

How an epithelial-specific TF (p63) induce cardiogenesis of ES cells ? 

Cardiomyocytes  
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Erk-2

p63

p63 � � � � �

wt ES

pSuper ES clones

Inactivation of p63 by shRNA (*)

HeLa cells

Si 
TAp63

Si  
ctrl

TAp63 � � � �

Erk-2

TAp63

Inactivation of TAp63 by siRNA

(*) Two independent clones
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sh-contron            sh-p63

Beating area/EB              1.6+/-0.1              0.1+/-0.1

% Troponin-T + cells 14.8+/-0.4               1.2+/-0.15

(mean+/-sd)

Ratio

1.5+/-0             0.3+/-02

12.7+/-1            5.1+/-0.5

si-control si-TAp63
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(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

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

p63KO Wild type

n= 6 (from 3 pregnancies)

E12.5 KO embryos suffer from dilated cardiomyopathy

Thin ventricular wallDeficient trabeculation

aaaa-actinin
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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)



EctodermEctoderm EpidermalEpidermal
cellscells
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(Sox(Sox--17)17)

TAp63

��	�
����
����� ��
��� �������������

WntBMP-2

Hex-1

PrimitivePrimitive
streakstreak

Cardiac progenitorsCardiac progenitors
(Nkx2.5,Tbx5, Mef2c,…)(Nkx2.5,Tbx5, Mef2c,…)

Cardiac Cardiac 
mesodermmesoderm

(Mesp1/2, (Mesp1/2, 
soxsox--7, Flk1)7, Flk1)

Activin-A Sox-17



TAp63

Are TAp63 mutants responsible for human heart failure?

From H. Van BOKHOVENFrom H. Van BOKHOVEN

DDDDNp63

ES
cells

embryoid
bodies Cardiomyocytes

p63 mutants

cardiac
progenitors

p63 in 3q28 (deletion of 3q27-ter linked to cardiopathies) 



sh-control            si-TAp63

Beating area/EB              1.6+/-0.1              0.2+/-0.1

% Troponin-T + cells 14.8+/-0.4             4.2+/-0.15

(mean+/-sd)

Ratio

1.5+/-0             3.6+/-0.6

12.7+/-1            29.5+/-0.5

si-control si-DDDDNp63

Inactivation of DDDDNp63 enhances cardiogenesis



Inhibition of DDDDNp63 enhances human cardiogenesis

Criblage à haut débit de molécules chimiques à visée thérapeutique

Inhibition of DDDDNp63 enhances metastasis
(Piccolo et al. Cell 2009)(International Patent 2009)

FDA-approved library

Read-out: immunofluorescent staining monitoring.

EGFP

(Piccolo et al. Cell 2009)

Aims: identification of chemical compounds linked to enhanced cardiogenesis and reduced metastasis
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