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FTavzrIRHYA T 0— (DMD) (£, YA MR T 4 VBETFERICES T, BEHOY A
b7 — P2 (FARAEERESE - Ao ef/E - Bl - TR 2 ORZEE - MR T 2B 240
DR T, — 4 RVRIRIEOBRBEMHLAS N TWD, BUE, 7o F R AL A=Y A%
o7 ABDFEFKIZLD = RA L= 0o BRI ha 7 ¢ mRNA EEEEOERBRIEST
T CThHD, &AM, ZORMET, HEDKRBERXLRERBEIIREESND, v A F AL T ITEED
BA2AIZHIT 5 TGF- B 01T, bbbk, ~A F A X F o OIEMETLED b i ZfE N Ak < b
YA ka7 ¢ —jEea U JeBN T #A L. (Ohsawa, J Clin Invest 116, 2006), £7-=, A7 1
4 RIZ X% DMD iE#hEE O IR BGE R ~ A F A X2 F 8 LOESE TGF- 8 47 1+ DL ER
HE CTd 5 LTBP4 OEfa - ZRUCEKT 5 Z E bH L E 72572, DMD 285 TGF-B/~A 4
A B F L AEMTUEEIZ, DMD OEHZOFEK TIZR W E DD, disease modifier & L CTHAMICEH &
N T2 (Flanigan, Ann Neurol 73, 2013) , Folibivbiuid, ~A A A X F O N- KMl FET
LA EER CH DT a RAL VD2 OIEERETLESZFREL, YT 5X7F R
TF IR, ZHETHLNTWZmA Y T FORFEE2Y T, HlRmO U H o R-Z2 580546
A & FERAYICPRE 9 5 07 7o SEBREAE 2 %8 1. L 72 (Ohsawa, PLoS One 10:€0133713, 2015).

AIRIENL, ZDO~AFAX T UAESRTF K&, DMD €7 Vv~ A~2H &5 L, fHZEH - 51
KT otER RISV TIERA POC (proof-of-concept) D EGA HIEd, Ypk 27 4EFED 5 AL 28
FEREIT, NTF ROENBREZ G L. 2 £ TICENZEMEZ MR 5 b~ A 4 2 2 F %
RTF ROGEMERKVIAAT, £io, X7F REEO N Kinfll, L0 C Rml%Z € Estikd
ZRERFUROMERIZ KT L, ELISA IZ L 27 F REZKOEBMATICI AT, Tk 29 4FFE X,
DMD E7 /N~ U ANOEGEGRTF FEEZEE L ZDO VR bu 7 4 —MH2I X O ZERE~D
AIMEERRGET 5 & & bio, FEMHERERIC L 0 22 MEE L CIEER POC #1453 %, Pk 29
FERETIZ, BEEEICL D GMP AERBERE - GLP 3 - BEBHRIC LD, ~TF FERE
O ERTEEBRE oA B LT\ 5,

KE FDA 13, 2013 v A A A X F o [T WS FRGURESE (Bimagrumab) Z IS PEEF MRS %
®"break-through therapy"|Zf5& L, #EITHOVEER TIL 6 MBITHEBOIENEER I N
(Amato, Neurology 83, 2014), Z DA SIIEAEFALMKERKTH Y | ~ A A A X F L LS DF
i TGF- B 0 F CHM SN DR AR EEN L T 5, —J7, bivbnlO_7F FEFKTIORMAIC/FIE
THAEBUEAEDOTF RESITH Y P TlE~A A AZF U H 2 FO@ERMAE, MinE
M ClE~AFAZTF ) T N2 EREA OFFRAAE &0 5 B0 B ERIC LY . Ko En
ML J U EMER I SN, ZOMAIN R — X &R, AR DMD O [E B e
LERERIET D2 REEEET D,

Duchenne muscular dystrophy (DMD) is a rare and devastating muscle wasting disorder caused
by mutations in the dystrophin gene, resulting in so-called dystrophic pathology, including the
necrosis and the incomplete regeneration of myofibers with fibrous and fatty replacement. At
present, several clinical trials targeting to the mutated dystrophin mRNA are ongoing, including
the exon-skip therapy using antisense nucleotides, and the read-through therapy using
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antibiotics. However, the participants in these clinical tials are strictly restricted in the certain
deletions or the point mutations in the dystrophin gene. Myostatin, a muscle-specific
transforming growth factor-beta (TGF-beta) family member negatively regulates skeletal muscle
mass. The N-terminal prodomain of myostatin has been known to bind and suppress the C-
terminal mature domain (ligand) as an inactive circulating complex. We previously showed that
overexpression of the prodomain reverses myostatin-induced muscular atrophy in a rodent model
of muscular dystrophy (Ohsawa, J Clin Invest 116, 2006). In addition, the activity of myostatin-
inhibiting protein (LTBP4) negatively correlates with the severity of motor impairment in
patients with DMD (Franigan, Ann Neurol 73, 2013). Thus, the activation of myostatin/TGF-beta
in dystrophic muscles has been now drawn attention as a disease modifier and a therapeutic
target of DMD without restriction of the types of mutation in the dystrophin gene. Recently, we
identified the inhibitory core (IC) from the myostatin prodomain. The IC inhibited myostatin-
induced transcriptional activity by 79% compared with the full-length prodomain. We found that
the IC suppresses not only the ligand, but also prevents two distinct membrane receptors from
binding to the ligand. Indeed, the IC inhibits myostatin, but not TGF-beta 1, or activin (Ohsawa,
PLoS One 10:e0133713, 2015). In this study, we aim to acquire the non-clinical proof-of-concept
(POC) of the efficiency of the IC peptide to treat DMD model mice. From 2017-2018, we examined
the pharmacokinetics of the IC peptide using a wild-type mice and subsequently modified the IC
peptide to increase the stability in the mouse body. To establish the ELISA system measuring the
concentration of the IC peptide, we developed the antibody which recognizes the N-terminal, or
the C-terminal IC peptide, respectively. In 2019, we inject the optimal IC peptide to the DMD
model mouse and investigate the effectiveness on the muscle atrophy and the dystrophic
pathology in the model mouse. The final goal is to produce the GMP-grade optimal IC peptide. In
2013, FDA approved a type II receptor antibody (Bimagrumab) as a break-through therapy of
myostatin inhibition for inclusion body myositis (Amato, Neurology 83, 2014). This competitor is
a non-physiological antibody and potentially inhibits several TGF-beta family members, other
than myostatin. On the other hand, the IC peptide functions fundamentlly as a circulating
physiological inhibitor of the myostatin ligand, and suppresses specifically the myostatin ligand-
receptor binding on the cell surface. Thus, the IC would be expected to be a more safe and a more
effective treatment for DMD by specific inhibition of myostatin. We are now aiming for
international expansion of the IC peptide therapy for DMD patients harboring any types of the

the dystrophin mutations.
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