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A AV - m i c r o D y s t r o p h i n a n d  A AV - G D F 5 :  
A  c o m b i n e d  t r e a t m e n t  t o  o p t i m i z e  

D M D  g e n e  t h e r a p y  ?
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D u c h e n n e  M u s c u l a r D y s t r o p h y - D M D

necrosis/regeneration
process

Degeneration

Late stageEarly stage

muscle fiber damageLack of Dystrophin

Efficacy of gene therapies
Inflammation / Fibrosis / 

Adipose tissue
Atrophy / Loss of strength

Adapted from Gordova G et al, Front Genet. 2018

Limitation for AAV gene therapy : 
loss of viral genomemicro-dystrophin

N e e d  f o r  a  c o m b i n e d  t r e a t m e n t  t o  o p t i m i z e  d y s t r o p h i n  r e s t o r a t i o n
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M u s c l e  m a s s  h o m e o s t a s i s

Created with BioRender.com
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B M P 1 4 / G D F 5 :  c o m p e n s a t o r y r e s p o n s e t o  e l e c t r i c a l a c t i v i t y i m p a i r m e n t

Atrophied muscle

Healthy muscle Activity impairment

Innervation

Compensatory response to limit muscle mass loss
Sartori et al, Nat Gen 2013 

TGFβ family member: Growth Differentiation Factor 5

Circulating factor (Storm et al. 1994) 

Needed for re-innervation (MacPherson et al. 2005) 

?
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L i n k  b e t w e e n  e l e c t r i c a l  a c t i v i t y  i m p a i r m e n t  a n d  c o m p e n s a t o r y  r e s p o n s e ?
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C o u n t e r b a l a n c i n g  a g e - r e l a t e d  m u s c l e  a t r o p h y  t h r o u g h  n o v e l  
i d e n t i f i e d  m o l e c u l a r  p a t h w a y s

β1E

Fighting aging

Poster #35. Therapeutic approach based on GDF5 to counteract age-related muscle wasting
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Balances proliferation and differentiation of satellite cell descendants (Friedrichs et al., 2011).

Regulates myogenic differentiation in muscle satellite cells (Ono et al., 2011).

Has a key role in adult muscle regeneration (Clever et al., 2010).

Inhibits intramuscular adipogenesis (Huang et al., 2014).

BMP signaling and skeletal muscle regeneration

G D F 5  i n  c o m b i n e d t r e a t m e n t t o  o p t i m i z e g e n e t h e r a p y f o r  D M D ?
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G D F 5  o v e r e x p r e s s i o n  i n  D M D  m o u s e  m o d e l  ( m d x )
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E f f e c t  o f  G D F 5  o v e r e x p r e s s i o n  o n  D M D  m u s c l e

I m p r o v e m e n t  o f  D M D  m u s c l e  h i s t o l o g y
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G D F 5  o v e r e x p r e s s i o n  a n d  i n f l a m m a t o r y  m a r k e r  e x p r e s s i o n
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G D F 5  o v e r e x p r e s s i o n  a n d  d i f f e r e n t i a t i o n  /  r e g e n e r a t i o n  p r o c e s s  
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G D F 5  a n d  h y p e r p l a s i a

mdx GDF5

3w post-inj

eMHC/laminin / DAPI

mdx 

P r e s e n c e  o f  n e w  f i b e r s  i n  i n t e r s t i t i a l  s p a c e
G D F 5  c o u l d  r e g u l a t e  m y o g e n i c  c o m m i t m e n t  o f  r e s i d e n t  m u s c l e  c e l l s
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 I m p r o v e m e n t  o f  D M D  m u s c l e  h i s t o l o g y

 M o d u l a t i o n  o f  i n f l a m m a t o r y  m a r k e r s

 I n c r e a s e d  o f  s m a l l  f i b e r  n u m b e r  
- > h y p e r p l a s i a
- > a p p e a r a n c e  o f  n e w  f i b e r s  i n  i n t e r s t i t i a l  s p a c e

G D F 5  o v e r e x p r e s s i o n  e f f e c t s  i n  m d x  m u s c l e

C o u l d G D F 5  p r o m o t e l o n g  t e r m a n d  m o r e  m i c r o D y s t r o p h i n +  f i b e r s ?
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A  c o m b i n e d  t r e a t m e n t  t o  o p t i m i z e  D M D  g e n e  t h e r a p y  

A A V - G D F 5  a n d  A A V - m i c r o D y s t r o p h i n
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P e r s p e c t i v e s

E v a l u a t i o n  o f  c o m b i n e d t r e a t m e n t b e n e f i t s o n

- >  n u m b e r o f  m i c r o D y s t r o p h i n p o s i t i v e  f i b e r s

- >  m u s c u l a r f u n c t i o n p a r a m e t e r s

C h a r a c t e r i z a t i o n o f  m u s c l e  p r e c u r s o r s r e s p o n d i n g t o  G D F 5

- >  i n  v i t r o  s t u d y o f  m y o g e n i c c o m m i t m e n t

- >  s p a t i a l  t r a n s c r i p t o m i c s i n g l e  c e l l ( C o l l a b L .  G i o r d a n i )

C o m b i n e d  t r e a t m e n t  t o  o p t i m i z e  D M D  g e n e  t h e r a p y  

A A V - G D F 5  a n d  A A V - m i c r o D y s t r o p h i n

- >  o p t i m i z a t i o n  o f  t h e  t r e a t m e n t  i n  a d u l t  m i c e

- >  i n  m o r e  s e v e r e  D M D  m o d e l s
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Blk6  vs   mdx

3 week old mice

MuSCs
CD45- CD31- Sca1- a7 integrin+  VCAM1+

Culture
Sca1+ cells

+/- GDF5 

3 days of proliferation 3 days of myogenic differentiation

In vitro experiment
Isolation of sca1+ cells

Sca1+ cells
CD45- CD31- a7 integrin -/+  

VCAM1- Sca1+  
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E f f e c t s  o f  G D F 5  o v e r e x p r e s s i o n  o n  D M D  m u s c l e  p a t h o p h y s i o l o g y
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C a r d i o t o x i n
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