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Introduction

Dystrophin absence mmsp muscle fiber damage mmsp ne OSiS/regeeration mm) Degeneration Bone Morphogenetic Protein (BMP) family member BMP14 also called

proecs I— — Growth Differentiation Factor 5 (GDF5) is a key actor of compensatory
&P response to limit muscle mass loss after denervation (Sartori et al, Nat Gen
Inflammation / Fibrosis / % v G 2013) and was recently described to play an essential role in preserving

Adipose tissue

SRRy / Loss of strength N | muscle mass and neuromuscular junctions during ageing (Traoré et al, Sci

Early stage G Tdice stagc @l =€ SMAD1/5/8

Transl Med 2019, Traoré et al, Brain 2024). GDF5 signaling induces the
phosphorylation of intracellular SMAD1/5/8 complex, which translocates to
Duchenne muscular dystrophy (DMD) is a myopathy caused by the lack of the dystrophin protein. the nuclei and controls targeted gene transcription.

Clinical trials with AAV administration of microDystrophin are underway and data indicate the
potential for this treatment to respond to an unmet need for DMD. However, these approaches target
the degenerating musculature and maintaining muscle mass for as long as possible in order to

Adapted from Gordova G et al, Front Genet. 2018

Here, we investigated the impact of GDF5 overexpression (OE) on
the progression of DMD pathophysiological features in mdx mice

optimize gene therapy is of major interest for the long-term success of these strategies. Brotein synthesis (DMD mouse model). AN e nationaic
de la recherche
/ gdf5 %pPSMAD1/5 positive nuclei Id4 \
o% 1000 = L = - 80 s 1.5+ . ..
Intramuscular S s00- E = '% S v GDF5 OE in IﬂjECtEd muscle
ﬁ“ AAV9 scr *g 600 g 60 § 1.0 + ) : H H H H
OF BAAVO GDFS { e : : aaiue with a reduced expression in 9-week-old mice
: ' §o, 200- i S 1 - 1
L — — Necrosi§ / Regeheration 2 2 a] - S| v’ Activation of GDF5-SMAD1/5 signalli
WT vsmdx  {week 3 weeks 9 weeks 5 ‘g .i . s . g i 2 ctivation o i sighalling
Sacrifice Sacrifice “{\@&0 < g\&&o < & & 00(“) & & 00(‘%
& & <°°+ <°°+
3w Ow 3w 3w
| | | | tnfo i1p il6 cd68 F4/80
WT N 6- _ 50- o 15+ _ 2 T . 25-
: EAR S E e e T E e kk s _— s _** 006
B 8 .3 40 ,3 ﬁ 154 g 20
e ny 'l::: "% 47 % 30— % 107 "E % 15+ \
- 0 T T ﬁ_ & 0'# L 0 I-T-I | i_ £ 0 "T" T £ 0 T T
J 3 7 —_ : . 1 —_ “ $'\ &6\' OOQ@ $« 6\6‘. 0<<<° @'\ 6\6‘. 00{3) $& @6‘. 00<<°) @& ((\8‘. OOQ‘)
— e s s s s s
WT ' mdx 5- < 25+ ¢ 15— ¢ 20- < 20 ¢
2 4 ' 2 20- e 2 454 2 15-
9w % 3- E 15- £ 10- : £ %
227 % > 10 ;, > % > % > }
s ; / s Z s Z . g ] / g /
2% 7 251 7 s | .7 21 7 2% 7
£y ./*4 o £ 7 £ g Z. Lol
2 A e \é& &8‘- S o<<°) $& &6‘- S o{é) $& 6\8‘. g o{é‘) $« ((\8‘. S Q“b @& &6\' g OQ@
6‘6‘. &5\' 6‘6‘. 6‘6‘. &6"
Improves histological features Reduces necrosis process Decreases expression of inflammatory markers
9week-old Centrally nucleated fibers (%) Fiber number CSA distribution (%) 3week-old
v AN 7 40— =z,
5,‘1’"‘?”\ / o 80- 5000- o \r’,ﬂ( mdx GDF5
NP AL e n e\ %! 9 _ . 9 o mm mdx GDF5 -
J - 60- * k%% . *k k% 34000_ :
;s b : E S
2ol 7% % 2
3 40 22 = 22 2
% / % / <
g 207 4’ 3 ;’ 8
3 22 = ;’
= 0- 3 ' 4
& o SF Q‘O
N &6"."00« @6‘.00
S .
€ ¢ GDF5 OE leads to emergence of small fibers
Fewer centrally nucleated fibers Hyperplasia with increase of small fiber %
What could be their origin?
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Perspectives

Precocious
differentiation

Better decipher mechanisms involved in balance between proliferation and
differentiation
‘ RNA-sequencing from single nuclei ongoing (collaboration L.Giordani)
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POC achieved : Synergic effects of combining AAV-GDF5 with AAV-udystrophin vs
AAV-udystrophin alone (Intramuscular injection of mdx muscle)
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¢ 1 sGDF5 with AAV-udystrophin in DMDdel52 rat model
(collaboration F.Relaix team)
> Dose determination of sGDF5
» sGDF5 pre-treatment before systemic AAV-pdystrophin injection
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More cells available for renewal

Improvement histology
Fewer centrally nucleated fibers
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