
HAL Id: hal-04782464
https://hal.science/hal-04782464v1

Submitted on 14 Nov 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Unraveling the role of GDF5 therapeutic potential in
Amyotrophic Lateral Sclerosis

France Piétri-rouxel, Aly BOURGUIBA VILLENEUVE, Sestina Falcone,
Sonia Pezet, Massiré Traoré, Tibault Marais, Christel Gentil, Messéant Julien,

Cadot Bruno, Laure Strochlic, et al.

To cite this version:
France Piétri-rouxel, Aly BOURGUIBA VILLENEUVE, Sestina Falcone, Sonia Pezet, Massiré Traoré,
et al.. Unraveling the role of GDF5 therapeutic potential in Amyotrophic Lateral Sclerosis. Myology
2024, Apr 2024, Paris, France. �hal-04782464�

https://hal.science/hal-04782464v1
https://hal.archives-ouvertes.fr


Unraveling the role of GDF5 therapeutic potential in Amyotrophic Lateral Sclerosis

Disease progression and neuromuscular degeneration markers in ALS
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Introduction

Conclusion

• NMJ remodelling markers are altered in SOD1G93A mice 
• GDF5 protein expression increases early in non-symptomatic 15 days-old SOD1G93A mice and decreases at 80 days
• Myoparr lncRNA, shown as inhibiting GDF5 expression, is increased in SOD1G93A mice

• Systemic GDF5 OE in neonatal mice preserves muscle mass and NMJ integrity

oThe most common adult-onset motor neuron disorder (1-4 per 100.000 live birth per year)

o90% sporadic forms, 10% familial forms

oVery rapid progression: death often occurs within 3 - 5 years after diagnosis

oMultifactorial pathophysiological mechanisms

oNo cure: More than 50 negative randomized controlled clinical trials in the past 50 years

Therapeutic potential of GDF5 in ALS
o 20% of the familial cases are caused by toxic gain of 

function mutations in the Cu/Zn superoxide 
dismutase-1 gene (SOD1) 

o Modeling by mouse model of mutant hSOD1G93A

ALS-linked mutation: SOD1
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Muscle mass evolution
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GDF5 overexpression in neonatal SOD1G93A mice

40 50 60 70 80 90 100 110
0

10

20

21

24

27

30

33

Post Natal Days

B
o

d
y

 w
e

ig
h

t 
(g

) *
* ** ***

40 50 60 70 80 90 100 110
0

100

150

200

250

300

350

     Age (Days)

G
ri

p
 S

tr
e

n
g

th
 (

g
)

* **

***

*
# ##

#

60

80

100

120

140

T
ri

c
e

p
s
 w

e
ig

h
t 

(m
g

)

******

0

50

100

150

200

250

G
A

S
 w

e
ig

h
t 

(m
g

)

****

Acetylcholine Receptor (α-bungarotoxin) 
Terminal nerve (Synaptophysin)
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GDF5 OE maintains muscle mass, partially rescues the expression of NMJ remodelling markers and improves endplate’s morphology

0

5

10

15

20

m
R

N
A

 e
x
p

re
s
s
io

n

(f
o

ld
 c

h
a

n
g

e
 r

e
la

ti
v

e
 t

o
 W

T
)

Chrne

✱✱ ✱

✱✱

0.0

0.5

1.0

1.5

2.0

m
R

N
A

 e
x
p

re
s
s
io

n

(f
o

ld
 c

h
a

n
g

e
 r

e
la

ti
v

e
 t

o
 W

T
)

Mpz

✱ ✱

ns

0

5

10

15

m
R

N
A

 e
x
p

re
s
s
io

n

(f
o

ld
 c

h
a

n
g

e
 r

e
la

ti
v

e
 t

o
 W

T
)

Gap43

✱✱ ✱

✱

0.0

0.5

1.0

1.5

2.0

m
R

N
A

 e
x
p

re
s
s
io

n

(f
o

ld
 c

h
a

n
g

e
 r

e
la

ti
v

e
 t

o
 W

T
)

S100b

✱ ✱

ns

GDF5 overexpression in adult SOD1G93A mice
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Data are means ± SEM (n=5 mice/group); *P < 0.05, **P< 0.01 and ***P < 0.001. Two-way ANOVA (Fisher’s)-

Data are means ± SEM (n=5-9 mice/group); *P < 0.05, **P< 0.01 and ***P < 0.001. One-way ANOVA (Fisher’s)-

GDF5 OE improves muscle mass, neuromuscular connectivity and NMJ remodelling markers   

Perspectives

• Systemic GDF5 OE in adult mice maintains neuromuscular connectivity

• Evaluation of increased GDF5 protein as potential « early biomarker »

• Effects of GDF5 on motor neuron viability and survival

Data are means ± SEM (n=4-8 mice/group); *P < 0.05, **P< 0.01 and ***P < 0.001. One-way ANOVA (Fisher’s)-

Amyotrophic lateral sclerosis : ALS


