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Inhibition of JNK3 signaling pathway promotes spinal motor
neurons survival and muscle improvement in a humanized
cell model of neuromuscular junction of SMA
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. SMA iPSC-derived MNs have increased susceptibility to MN deat
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A. Schematic diagram of the iPSC-derived MNs protocol. B,C. Quantification of the percentage of ISL1+ MNs on day 14. D,E. Quantification

of the ISL1+ MNs at

day 18 and 24 normalized to day 14. F,G. The SMN expression level at MN stage were significantly decreased in SMA compared to control, and restored in

rescue line (n=3, one way ANOVA, *P < 0.05, **P < 0.01, ***P<0.001).

SMN reduction does not affect the early steps of MN specification but the
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2. Dysregulation of synaptic markers in SMA spinal MN
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3. Study the interaction between MN and its skeletal muscle target
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A. Quality control: principal component analysis (PCA) plot of all annotated unique sequences describe that SMA and control samples are clustered together. B. Selected enriched

reactome gene sets elucidated by EnrichR analysis. Gene sets related to the synaptic pathway are highlighted. C. Quantitative PCR of MNs derived from wild-type and SMA
cultures Gene expression is normalized to cyclophiline A (one way ANOVA, *P<0.05, **P<0.01).

What are the functional consequences in term of connectivity?
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A. Schematic diagram of the co-culture protocol. B,C. Potential
synaptic sites (white arrows) demonstrated by colocalization of
AchR clusters (red), axonal terminal branched (Tujl-white) and
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4. Kenpaullone promotes MN survival 5. Correction of SMA-related neuronal and muscular phenotypes by the JNK inhibitors
A WT SMA Rescue D day 14 day 24 day 24 + Ken
/ A DMSO Ken CC401 SR3576 Q3 E
— SMA-Ken
h ) ) .... al)
S
o N .
— > m \
= =] SMA-CC401 SMA-IQ3
Z o
= <
) N - .... Q
F D21 - Myotube mean area G D21 - I\I!ﬂsurvival
o — CC401 SR3576 IQ3 _e~ MN-CH — 16000- o ) |
B 100- (eoe Ak e C - E 80- . ! B30 EC50 = 1.50 uM C _ EC50 = 0.15 uM D EC50 = 0.24 uM MN-SMA E T | 100 %
T W *% e WT _ s A3.0 tA3.0 = 120004 _L . 380 *
. 804 ‘I[ 100- T . NT P SMA 9 2.5 9 2.5 Q 2.5 & 5 S R . _I_
S v 1 SMA T T 60- 55 55 55 t c ES I T 60
= + — 80- v Ken o »  Rescue T2 20- 2 e 20 2 c 20 C  8000- % S 1
S 60- & A Rescue O -L J- i, + ) > 0 ) () c *kkk
2> o | o s, Roscovitine c ; o 55 1.5- 5o 1.5- 55 1.5- = ol S 40-
g 40 S 60+ -I- v Olomoucine —;? 40- éﬁ ‘0. éﬁ 0 éﬁ 1o 2 4000- >
T3 - = ? [ J . © 1. ] .UA c 1.U- 3 = i
= % 40- Eo Cdks inhibitors & * g 0.5- g 0.5- g 0.5- é* “
> z S 2 T Y] PE—— I S - et P S P RPN o
0 T T T T T T T T T E 20- ) .. J: °° |$I ° Q‘Qﬁ Qt\ Q‘} Q‘P \9 ‘VQ (09 \Q "19 ‘l’e QQ’Q% Qt\ Q‘} Q?) ’\9 {VQ (09 \Q “9 @Q{&o QQ’Q‘: Qt\ Q‘} Qc? '\9 {VQ ‘)9 '\Q “9‘1‘00 $&' Qv: é?':l‘e' G_,Q:bg S)C)b‘ Qv:\ @ﬁ ?"\; v.*eo Q‘.bé\(o 00@ v:\o"b
- + - + - + Ken 0 0-—— . . [uM] [uM] [uM] M 6@‘?’ %év 2 o N ‘&y:" & 24
wa - d14 d24 d24-Ken N 9

day 14 day 24

A,B. Quantification of MN survival (day 24) treated or not with kenpaullone. C. Quantification of MN survival after kenpaullone and specific Cdks

inhibitors: roscovitine and olomoucine (day 24). D,E. Immunostaining of phospho-c-Jun and quantification in MNs (day 24) treated
kenpaullone. (n=3, one-way ANOVA test *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001).

Kenpaullone promotes MNs survival through a JNK signalling pathway
inhibition

or not with

A,B,C,D. Immunostaining (A) and quantification of MN survival after JNK inhibitor treatments: CC401 (B) nonspecific no any JNK isoform, SR3576 (C) and 1Q3 (D) JNK3 specific inhibitors.
E,F,G. Immunostaining (E) and quantification on MN day 21 of MN survival (F) and myotube area (G) after JNK inhibitor treatments.

JNK3 inhibition might sufficient to promote the correction of SMA-related neuronal and
muscular phenotypes



Conclusions & Perspectives

Conclusions

v iPSC-derived MNs as a solid and robust model to phenocopy the SMA disease

v'Development of an in vitro system that reproduce the main phenotypes of the NMJ described in
SMA murine models

v'Correction of SMA-related neuronal and muscular phenotypes by the JNK inhibitors
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Perspectives

- Therapeutic target: JNK signalling pathway: an emerging therapeutic target for SMA?

- Functional consequences: Analyse of the JNK inhibition effect on other and more functional NMJ
phenotypes: neurite outgrowth, AChR clustering, calcium flux, synaptic markers...
Analyse of the JNK inhibition effect on SMN expression level



