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Unraveling the role of GDF5 therapeutic potential in Amyotrophic Lateral Sclerosis
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Introduction
Amyotrophic lateral sclerosis : ALS Therapeutic potential of GDF5 in ALS
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ALS-linked mutation: SOD1

o 20% of the familial cases are caused by toxic gain of
function mutations in the Cu/Zn superoxide
dismutase-1 gene (SOD1)

Limit denervation-related atrophy

o The most common adult-onset motor neuron disorder (1-4 per 100.000 live birth per year) : ,
(Sartori et al. 2013, Traoré et al. 2019)

090% sporadic forms, 10% familial forms
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o Modeling by mouse model of mutant hSOD16%3A
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o Very rapid progression: death often occurs within 3 - 5 years after diagnosis
Protects neurons from cytotoxicity
(Hegarty et al. 2013, Goulding et al. 2019)
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o Multifactorial pathophysiological mechanisms o

late symptomatic
stage

asymptomatic
stage

early symptomatic
stage

o No cure: More than 50 negative randomized controlled clinical trials in the past 50 years

Beneficial for motor neuron failure in an
Amyotrophic Lateral Sclerosis (ALS) model
(Held et al. 2019)

Disease progression and neuromuscular degeneration markers in ALS
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* NMJ remodelling markers are altered in SOD1 mice

GDF5 protein expression increases early in non-symptomatic 15 days-old SOD1%%34 mice and decreases at 80 days
Myoparr IncRNA, shown as inhibiting GDF5 expression, is increased in SOD1°°3A mice

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

¢
=
—

SOD1%%A.Scra @

SOD1%%A.GDF5

140+ *k* *
337 350~
2004
. T : - = = i 300+
NMJ instability Denervation =% 31204 > O = S
= = 1 = 150- R = 2504 ]
Muscle atrophy : 2 27- £ 1 T £ e £ I
End point > 2 100- [ - 200
Symptom 24- 100- . o
_/ ymp > a < & 150
appearance 2 21 : ) 5
Aty 2 4 co- g
SOD1%%A Mice | | l ! [ ! > & o 20:\ = O 100::
Days 2 o0 /0-80 100 130 10- .
O | I 1 I | I 1 60 0 1 | | 1 1 1 1
Sacriftce and 40 50 60 70 80 90 100 110 40 50 60 70 80 90 100 110
analyses Post Natal Days S100b Gap43 Age (Days)
Chrne
* K ns * Mpz
ns
C %k * 2 0 * * 15- %X * 2.0+
SOD16%3A.GDF5 T _ c c ) )
|_
S _
c % 15 c S 1.5+ s 2 s 15
fully denervated @ > = e 2= 8= —
= [¢)] — — =
o ® s g3 L 104
ST 40 XS 10- 3 Cg
o < o i < O < _ols
== Z < - Z 3 5 Z 3
© e @ © X = X = _
x o . =5 £ © L E o 0.5+
= 54 —— S 0.5- S ] S
% 0.0 B ‘4_9 - é -
) 0 - 0.0 0 . . o0
i il 15~ Index of fragmentation
50+ -
i c
® 404 o % %
Acetylcholine Receptor (a-bungarotoxin) =1 =
Terminal nerve (Synaptophysin) f>~) ;:'; 1.0-
30+ c
8o =
S S s )
c  20- 4
5 o % 0.5- .
= 104 E
LL R T

GDF5 OE maintains muscle mass, partially rescues the expression of NMJ remodelling markers and improves endplate’s morphology

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

o WT

SOD1%%A.Scra ® SOD1SPAGDF5

ns
k- NMJ instability Denervation - “ os- . .\ - — . ns
; Muscle atrophy ) R _ . Hk ok - *
End point 30- g : S . N 120- .
Symptom @ E" 0.4+ S‘:'. : E > %'." : X 105+ _.:._
. = 27— o 2o = : [ —=
SOD1¢%A Mice o dappearance 5 : == whs 2 ¥ 2% : =
| 1 — : ] | > ® 2 24- Z . " @ 0.4+ == 2= 90" =
1 1 1 1 1 % i S 3. . 5 sise 3\3 .
Days 2 50 /70-80 100 130 T 51 @ 0.2 E 5
m AN @ 2 0.2 < 60 \
+ . + 20 E ) (2) 28
ENMG Sacrifice and 10+ %EJ
ana]yses O —T——T——T—T—T—T—TT1TT—T 0.0 0.0 0
S dANRP I PRE P
Post Natal Days
Chrne S100b '\12‘2 Gap43
ns 5k ns
4 1.5 1.5- s x 2.5+
— % %k —~ — = E 3 %k %k
E E * ok ok * E % 5 0
c S 34 c 9 c 9 S g e
S o S o _ . S o _ 5 2
%E’ 2 % 2 o % 2 % %
2 2 g < %104
% & . %‘;% 0.5- L % 8 0.5 Ef__% T B
EG 4 1 EG - ES EG 1
% - —— % % . % 0.54 —:‘—
0 0.0 0.0 0.0
GDF5 OE improves muscle mass, neuromuscular connectivity and NMJ remodelling markers

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

Conclusion

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

Evaluation of increased GDF5 protein as potential « early biomarker »

Systemic GDF5 OE in adult mice maintains neuromuscular connectivity

MEDECINE

Effects of GDF5 on motor neuron viability and survival
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