-

Oral treatment with MEK-inhibitors decreases Nfix in adult dystrophic <
muscles: a pilot study for drug-repurposing in Muscular Dystrophy
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A PHARMACOLOGICAL APPROACH TO TREAT MUSCULAR DYSTROPHIES?
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uscular Dystrophies {MDs) are incurable monGgenic myopathies characterized

by progressive degeneration of skeletal muscle, _D_gg;@p_huumc_@cking the

HAE

tramserigtion factor Nfix, crucial for switching from embryonic to fetal

myogenesis, display orpholegical and functional fmprovements of the
diseaze, due 1o the slowing down of muscle regeneration and to a shift tOARiE
;c axidative myofibers (Rossi et al. 2017

Recently, we demonstrated that the MAPK (MEK/ERK) sianaling_pathway
pasitively requiates Nfix in fetal myoblasts fn vitrp and in vive, bringlng aut the

idea of an indiwect pharmacological Inhibition of Nfix in the MD context

Tricheomms

Diaptengm, 5 wasl
(Tagliett et al, 2018},

Ta this purpose, we selected two different MEK-inhibitors, Trametinity and

slumetinib, slready used in clinic as anti-cancer drugs. Moreaver, Selumetinib /m
was tested in a murine model of Emery-Dreifuss Muscular Dystrophy (EDMD| 1

Trametink / §

r'r HISTOLOGICAL ANALYSIS OF TRAMETINIB- AND SELUMETINIB-TREATED
DYSTROPHIC MUSCLES
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» MEK-INHIBITOR DECREASES THE NFIX PROTEIN LEVEL IN POSTNATAL MYOBLASTS
IN VITRO

Hfix ERA MFI

Relstren Pratain Lavals (b1
Flalativa Lawels of Exprossion

Tot-ERN

===

[ma====

Juvenite MuSCs

AW

194t
! Viesudin

Figure 1. In vitro treatment with Trametinib laads 1
{A) Representative western biots of Juvenile myabi
revealing protein levels of Nfix, ERK (pEag,

0 a decrease in pERK and Nfix protein in juvenile MuSC-derived myoblasts,

lasts treated with DMSO and different concentration of Trametinib in vitro,
Lot-ERK), and Vinculin used as housekeeping proteln. PDIA0SI-treated myoblasts wera
used as positive contral, (B) Quantitative densitametry of Niix protein levels in juvenile myoblasts treated with OMSO or Trametinib
at different concentraticns |* P<0.05, paired one-way ANOVA test, n=4). [C) GAT-PCR for the expression of Nfix in juvenile MUSC-

derived myoblasts treated with vehicle (DMS0) or 100 ik Trametinib for 14 b B-getin was used as housekeeping gens {paired t-test
with Welch's correction, n=3),
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This ressarch project aimed to verify whether the inhibition of the MEX/ERK g i 3 ™ z ~ 2 E
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Figure 3. Effect of Tr and 5 an caliber, reg , necrosis, | and of dystropl
myofibers, (A) Hematoxylin and eosin (HEE) staining of Tiblalis anterior (top) and Diaphragm {down) muscles treated with DMSO, 3
and & mg/kg of Trametinib, and 25 ma/kg of Selumetinib every day for 14 days by oral gavage. Scale bar 100 pm for Tibjalis anterior,
200 pm for Diaphragm (n=4 for each condition). {B) Duantifications of cross-sectional area distribution, (C feft) centrally nucleated
miyefibers, and (C right) macrophages infilteation (F4/80+ cells) of Sgea null Tibfalis anterior treated with DMSO (black), 3 ma/kg
Trametinit {red), and 25 maikg Selumetinib (groen) {** P=0,001, * P<0,01 one-way ANOVA test! n=d for each condition). (D) Miligan's
Erichrome s1aining and Immunoflucrescence against muring I2G {red), Laminin (green) and niclei (blue) of Tiblalis anterior muscles
chronically treated with DMSO, 3 maske Trametinit, and 25 mg/kg Selumetinib every day for 14 days by oral gavage (Seale bar 200
bm; n=4 far each condition). (E} Succinate Dehydrogenase (SDH) staining on the entire Sgea null Tiblalls anterfor muscle sections
upan chrenic with ib, and DMs0,
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> CHRONIC TREATMENT WITH TRAMETINIB CAUSES A REDUCTION OF pERK AND
NFIX IN DYSTROPHIC MUSCLE
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0 adult Sgco null mice by oral gavage induces & reduction of

IE Lreatment protocol used to treat dystrophic animals. 3-6 mg/kg
1o At Sgca null mice (5 waeks old) by aral gayage, every day for 14

MNfix
[MRMA)
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Flgure 2. Chronic

muscles Isolated fram adult Sgea null mice treated with DMSO, 3 and & ma/kg Trametinits, and 25 me/kg Selumetinib (Nfix = green,
Lamii » fed, Hoechst = biue). {D) Graph depicting the percentage of Rfix= nuclei on the 1ot number of nuele) per section in 3, &
malke Trametinib, and 25 mg)kg Selumetinib than DMSO (vehicle)-treated muscles (= P<0.05, Unpaired totes yeith wWelch's
Tarenen, =), (E] GRT-PCR for expression of Ml in Tibialis anterior treated with vehicle (DMS0) o 3 kg Trametinit every day

=, H-00Hn was sed as housekeeping gene (Unpaired t-test with Welch's comrection, nag;

> TRAMETINIB INDUCES MUSCULAR CALCIFICATIONS IN DYSTROPHIC BUT NOT IN
WT MUSCLES
WT Diaphragm
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Figure 3. Chronic treatment with Trametinib Induces muscutar
(A) R
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muscles
uscle Alizarin Red staining of Diaphragms tsolated from WT,
by oral gavage. Muscutar calcifications are evidenced as red

af the genetic
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CONCLUSIONS FUTURE PERSPECTIVES

o Hilx modulation by MEK/ERK pathiway oecurs at post- = Two weeks of drug administration might be nat sufficient:

transiational level in myogenic cells and n dystrophic longer period of drug administration: -

muscles; P :
Bl o o * Ioa compromised muscle tissue In adult Sgea il mice: early

s e 8 . ""f- ey MEK-Inhibition In young dystrophic mica (3 week-old);

:ﬂv n: % B oral gavage. reduces the Wit protein Levets # Further 2nalyses an parallel MAPK pathways: Iike J1eK. and

; Srlwmm&mm P34 signaling pathways;
nerease of - owidative  phenotype of dystrophic .
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* Hfix reduction is Bt syfficient for histologieal amelicrations;
¥ Trametinib and Selumetinit causes calcified myofibers ihigh AFM L4 -
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