
Introduction



 L’insuffisance cardiaque est une pathologie évolutive chronique (elle peut être aigüe dans l’infarctus

du myocarde ou la rupture de valve) qui peut être secondaire à de nombreuses étiologies : cardiopathies

ischémiques, hypertension artérielle chronique, cardiomyopathies, cardiopathies valvulaires, troubles du

rythme, etc.

Infarctus du myocarde

Nécrose d’une 

région du myocarde

Cardiomyopathies toxiques, 

infectieuses, immunitaires, 

congénitales ou idiopathiques

Lésions diffuses du myocarde

Hypertension artérielle
Pathologies valvulaires 

(congénitales ou acquises)

Surcharge du myocarde ‘sain’

Perte du myocarde fonctionnel



https://www.youtube.com/watch?v=OtUPjnj_zC4



• Exploration morphologique et fonctionnelle du cœur par ultrasons

• En mode bidimensionnel (BD) pour analyser en temps réel les structures cardiaques et la

cinétique des parois myocardiques en 2D

• En mode temps-mouvement (TM) pour mesurer les mouvements des différentes structures

cardiaques, les dimensions des parois et des cavités cardiaques et les fonctions ventriculaires en

fonction du temps

Paroi  antérieure (ou du septum)

en diastole et systole (IVSd et IVSs)

Paroi postérieure en diastole et systole

(LVPWd et LVPWs)

Diamètre ventriculaire en diastole et systole

(LVEDd et LVESd)

Coupe parasternale petit axe

FR (%) = DTD-DTS/DTS

FE (%) = VTD-VTS/VTS (modèle de Teicholz)



Mutations in the lamin A/C gene (LMNA) cause 
dilated cardiomyopathy

Chatzifrangkeskou et al, Amer. J. Phys. Cell Phys., 2023 
Crasto et al, Front Physiol., 2020

Cardiomyocyte defects : 
. Nuclear structure / Mechano-transduction
. Chromatin binding / Gene transcription
. Cellular signaling
. Cytoskeleton organizationLeft ventricle 

dilatation

+/- skeletal muscle phenotypes



Muchir et al, Trends Cardio. Med., 2009

ERK1/2 is hyper-activated in LMNA cardiomyopathy

Selumetinib
MEK1/2 Erk1/2 

inhibitor



Cofilin-1 phospho-activation at Thr 25 by ERK1/2 
stimulates actin diassembly in LMNA cardiomyopathy

Cofilin-1 / actin binding protein / severing and depolymerizing F-actin 

Vignier et al, Cell Rep., 2021
Chatzifrangkeskou et al, Hum. Mol. Genetic, 2018 

Cofilin tools : 
. T25A nonphosphorylatable
. T25D phosphomimetic
. V20A mutated NES (nuclear export signal)

LMNA cardiomyopathy

Myosin-IIF-actin
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Contraction unit
Sarcomere
between 2 z-lines



Dorn et al, Embo J, 2018

MRTF-A / SRF : 
myocardin-related transcription factor A / serum response factor

SRF-mediated transcription is regulated by F/G actin

F-actin
allows transcription

G-actin
prevents transcription



Parlakian et al, Circulation, 2005
https://ib.bioninja.com.au/options/option-d-human-physiology/d4-the-heart/cardiac-muscle.html

MRTF-A / SRF deregulation lead to heart failure

Disruption of SRF in adult mice heart :
. impaired left ventricular function : reduced contractility, progressive cardiac dilatation.

. early decreases in the cardiac gene expression program: 
cardiac alpha-actin, muscle creatine kinase, calcium-handling genes.

. Altered cytoarchitecture of cardiomyocytes in the intercalated discs. 

Heart failure in 10 weeks

intercalated discintercalated disc



Cofilin-1 phosphorylated on T25 binds MRTF-A and 
prevents its nuclear localization in LMNA cardiomyopathy

Le Dour et al., Nature Comm., 2022

LMNA cardiomyopathyHealthy



Cofilin-1 phosphorylated on T25 binds MRTF-A and 
prevents its nuclear localization in LMNA cardiomyopathy

Le Dour et al., Nature Comm., 2022

LMNA cardiomyopathyHealthy

Regulation
. Microtubules
. GAP junctions
. Cardiac function



Gau & Roy, J. Cell Sci.,2018
Fernandez-Barrera et al, Aging, 2018 

aTAT-1 : a-tubulin acetyl transferase (K40)
HDAC6 : deacetylase

(inhibited by Tubacin, Tubastatin A)

a-TAT1 transcription is stimulated by SRF, leading to 
microtubule acetylation

Post-translational 
modification (PTM)

= tubulin code



Gap junctions are altered in LMNA cardiomyopathy

Chatzifrangkeskou et al, Amer. J. Phys. Cell Phys., 2023
Arimura et al, hum. Mol. Genet., 2005 

Lateral redistribution of Cx43

Also fibrosis with collagen fibrils
(Sirius red staining in the extracellular 
matrix ECM)

Connexin 43 (Cx43) Gap junctions at 
the intercalated discs (microtubule / 
kinesin-mediated transport)

Coordinated contraction & pumping 
activity In heart



Analysis : figure 3
Groupe 1

Cofilin-1-WT
Cofilin-1 non phosphorylable (Cofilin-T25A)



Analysis : table S1 related to figure 3
Groupe 1



Analysis : figure 4
Groupe 2

α-tubulin acetyl-transferase 1



Analysis : figure 5
Groupe 2



Analysis : figure 5
Groupe 3



Analysis : figure 6
Groupe 4



Analysis : table S6 related to figure 6
Groupe 4



Conclusion of the study

Le Dour et al., Nature Comm., 2022





HDAC6 a new key player in the treatment of many diseases

Osseni & Schaeffer, Med. Sci., 2022

Cytoplasmic HDAC not affecting histones but 
with several substrates in the cytoplasm

HDAC6 KO mice are fine
HDAC6  is only a stress response factor ?



HDAC inhibitors in clinic

Tubastatin A
HDAC6 specific

Di Bello et al., Chimia, 2022
Histone modifications in therapy, 2020

. displays mutagenicity/genotoxicity and poor oral delivery

. hindering development for clinical use 

ricolinostat

citarinostat

currently

several

HDAC6 specific 
Clinical trial

Pan-HDACi (histone)
Approved for clinic



Paclitaxel / Taxol to increase a-tubulin acetylation in clinic ?

Macquart et al, Hum. Mol. Genet., 2019



Dilated cardiomyopathy

https://www.lmnacardiac.org/introduction/



Intercalated disc

http://opening.download/spring-2021.html


