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Excitation-Contraction coupling

β1D Constitutive 
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Cav1E→ Gdf5 signaling and muscle mass maintenance (compensatory response) 

TA/mouse weight (%)
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The absence of Cav1E exacerbates atrophy by inhibiting Gdf5 pathway



Compensatory response

Muscle mass maintenance

GDF5

Cavβ1-E

The compensatory response during aging ? 
Compensatory response in ageing muscle



After denervation

Basal condition

The Cav1E/ Gdf5 axis is altered in ageing muscle

Effect of Cav1E overexpression in ageing muscle?
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Cav1E Over-Expression in ageing muscle

AAV-Cav β1-E

Old (78 Weeks)

Cav1E overexpression increases Gdf5 and improves aged muscle mass and function
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Cav1E in HUMANS

hCav1-E expression is negatively associated to aging and muscle decline in HUMANS
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Recombinant Gdf5 implementation: a therapeutic tool to reverse age-related muscle waste?

Conclusions



Pilot study: systemic rGdf5 implementation in ageing mice

rGdf5 
twice/week

90 weeks old mice

• Lean and fat mass %
• Hind limb muscles weight



Aged mice two months after rGdf5 treatment
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1. Modulation of Gdf8/myostatin pathway? 2. Improvement of innervation?

Systemic rGdf5 improves muscle mass in ageing mice



GDF8
(Myostatin)

Smad 1-5-8
P

Smad 2-3
P

Smad 4

Protein synthesisProtein breakdown 

GDF5

Muscle mass homeostasis

rGDF5

rGDF5GDF8
Myostatin

Smad 1-5-8
P

Smad 2-3

Smad 4 Protein synthesis

Protein breakdown 

Inhibition Activation

rGDF5 rGDF5

1. Modulation of Gdf8/myostatin pathway?

Gdf5 and Gdf8/myostatin crosstalk



GDF8

rGDF5

p-SMAD2/3

Actin
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M uR F 1

rGdf5 inhibits Gdf8/myostatin pathway in aged muscles

https://www.wur.nl



Gdf5 is involved in muscle re-innervation

Yue Li et al. J. Neurosci. 2011

2. Improvement of innervation?
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2. Improvement of innervation?

Denervation markers transcription changes in ageing muscles (TA)

rGdf5 rescues the expression of Chrnε in 100weeks old-treated muscle

Chrnε expression during re-innervation
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Chrnε expression in rGdf5 treated muscles
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Take home message

Patent #18184861.5  

Discovery of fondamental role of Cav1E/Gdf5 axis in muscle mass homeostasis

• Inducible embryonic Cav1E in adult muscle regulates Gdf5 pathway after nerve damage

• Cav1E/Gdf5 axis is altered in ageing muscle

• Cav1E overexpression restores aged muscle mass and function via increase of Gdf5 signaling

• Discovery of  HUMAN Cav1E: conserved compensatory  mechanism

Systemic implementation of rGdf5 during aging

• Gain of muscle mass

• Inhibition of myostatin pathway

• Rescue of Chrnε expression, a marker of NMJ integrity
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