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(subcutaneous) 2 3 W(Intradermal) & ¥ §}8}i= 15 Q2 HE A B H = 1F o]
o] ARE A Fof 7hsgk A = o, o] $-A ¥ = A& ol

2 g o] A FA o A, M EX] A= Al E Xm0l YREA 08 ALGE = of
¥

24
1o
)
ntt
Y
10
ot
X
)
e
rob
o
=
i
24
o
ok
i)

o
%0
%)

o
:
|

bt o & 5|8y HARE B EU, &, AT 2
2= 2 F T A AT FoAL HA Fol Jo A R BEA S
F7hE 2 g o AR P S A == ol s AV E R, ol SV ER
Ei= of a2 H AN A2 FAEAITE v A REA R = Hl=ditw 2
Bepol=, vjd- = 22 vl 5 F 220l Jlrh

2 o] A Fr ool M, M EX A= Ak (=5 E fste] A 5T oR
fFrast g VA2 E 23S 7 At

Bowhg o] o] FH oo A x| 18 0 &2 f-8 3 Y(therapeutically effective
amount) <= -7 A}, A}, o AL Hi= V[ B 1Al ol & = 24, S E
E= QARbo A AEshA] i o 8hA] WS frohe FrE AW e ofshA &
e g Yulsl= Ao, o]l= A5y = A3 = ol of T44o ¢l
ek e et £l o] A E) 2 E = A XA EA = Ak &
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[82]

[83]

[84]
[85]
[86]

ChEA G E A gz B, 71% Aol ALk 314 el 8o & EFA o714 A}
89 BE Go5L ¥ uhgo] Seli= 7|4 Yool Bare] 142 7hd A
ol ks o olaH = A3t FAT 1] F itk YA 0 AL H = A}
Aol Aol Hof QL= A L GOl B Fel 7] &l Fulak 7hH) = ofn|e} %)
shiz ov B iz A 0% 4] Hofof strd, B ol H gusol A o5t e
SN EEEEEEATYE EEDEREE EERR-

o5, AA & Ftel B g vS A Meta Ak o5 AN el
SEA By noh FAHoE A9 f% A0, ¥ gl e o
e} 2 g o g 917} ol Aol o8} Al A =tk 2l T g AleNA

ol A2 % 7h Aol 9l A A @ Aol et

TH 4. 25 23 A& £V A XY F4

AR S22 vivto]l d W ¢l pEGFPNI W B & AF&3l3ith AW A =
pEGFP N1 ¥ 2] multi cloning siteE Xhol1d} BamH1.2 2 77} A w35l o),
MyoG A A& PCR3}o] 523t uf| oF Whebol] 27k Xhol 3} BamH1 27141 <€
H7tste] PCRE 733131 31, 2% MyoG PCR A= & *FH]-?:] H B o] %i‘é St
%t MyoD - AF 9 A] PCR3}Fo] 523t wf] oF rete] 22k Xhol 3} BamH1 ¢

71 d& H7keto] PCR= 7308131 L, F-3%- % MyoD PCR A& 2 1] ¥ W E|
o] FESHth Myf6 3 ate] 2 -& #1384+ ¥ E 1 pEGFPN1-E HindIIl
¢} BamH12 & 27 Akl itk Myof 7% 2F& PCR3Fo] % & uf] oF whilol
77} Xhol 3} BamH1 94714 €& 3 7}ste] PCRS 5238191 a1, 5 & ¥ Myf6 PCR
A= FrlE Yol SRtk A o g A7) o] - AHE vectorell 14
3to] pEGFP N1-MyoD-MyoG-Myf6 & & 2 3} t}.

1]
EEINEE REEE ]
WE i

1 MyoG atggagctgtatgagacatcccectactictaccaggaacccegettctatgatg | 676
NM_0 gggaaaactacctgectgtccacctecagggcticgaaccaccaggctacga nt
02479 geggacggagcetecaccctgagecccgaggecccagggecccttgaggaca

aggggctggeoacceccgageactgtccaggecagtgectgecgtggaecgt
gtaaggtgtgtaagaggaagtcggtgtccgtggaccggeggegggcgecca
cactgagggagaagcgcaggctcaagaaggtgaatgaggcecttcgaggece
tgaagagaagcaccctgctcaaccccaaccageggcetgeccaaggtggagat
cctgegeagtgecatccagtacatcgagegectccaggeectgctcagetece

tcaaccaggaggagcgtgacctccgetaccggggcggggocgggccecag
ccaggggtocccagegaatgcagcetctcacagegecteetgecagtecagagt
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gggecagtgcactggagticagegecaacccaggggatcatctgetcacgge
tgaccctacagatgcccacaacctgeactcectcacctecategtggacagcat

cacagtggaagatgtgtctgtggcctticccagatgaaaccatgeccaactgag

atggagctactgtcgecaccgetecgegacgtagacctgacggeececgacgge
tctetetgetectttgecacaacggacgacttctatgacgaccegtgtttcgacteee
cggacctgegcticttcgaagacctggaccegegectgatgecacgtgggegegce
tcctgaaacccgaagagceactegceacttecccegeggeggtgcacccggecceeg
ggegeacgtgaggacgageatgtgcgegegeccagegggeaccaccaggcg
ggccgetgectactgtgggectgcaaggegtgcaagegeaagaccaccaacgce
cgaccgecgeaaggecgecaccatgegegageggegecgectgageaaagta
aatgaggcctttgagacactcaagcgctgcacgtcgagcaatccaaaccageggt
tgcccaaggtggagatectgegcaacgecatccgetatatcgagggcectgcagg
ctetgetgegegaccaggacgecgegeecectggegeagecgecttctatgege
cgggeccgetgeeceecgggecgeggeggcgageactacageggegactecg
acgcgtccageecgegetecaactgetccgacggceatgatggactacageggec
ceeegageggegeccggeggcggaactgetacgaaggegcctactacaacga
ggcgeecagegaacccaggeccgggaagagtecgecgatgtcgagectagac
tacctgtccagceatcgtggagcgeatctccaccgagageectgeggegeecgee
ctectgetggeggacgtgecttctgagtegectecegegeaggcaagaggcetgee
gceeccagegagggagagageageggegaccccaccecagtcaccggacgec

geeeegeagtgecctgegggtgcgaaccecaacccgatataccaggtgctetga

960

nt

atgatgatggacctttttgaaactggctectatttctictacttggatggggaaaatgtt
actctgcagecattagaagtggcagaaggctctectttgtatccagggagtgatggt
accttgtceecctgecaggaccaaatgeeccecggaageggggagegacageag
cggagaggaacatgtcctggegeccecgggcectgeagectecacactgececgg
ccagtgtctgatctggecttgcaagacctgcaagagaaaatctgeececactgace
ggcgaaaagecgecaccctgegegaaaggaggaggctaaagaaaatcaacgag
gecttcgaggeactgaageggegaactgtggecaaccecaaccagaggetgcece
aaggtggagattctgcggagegcecatcagetatattgageggctgcaggacctge
tgcaccggcetggatcagcaggagaagatgcaggagetggggotogogaccccttca
gctacagacccaaacaagaaaatcttgagggtgcggatttcctgegeacctgeage
tcccagtggecaagtgtttccgatcaticcaggggectcgtgataacggctaagga
aggaggagcaagtattgattcgtcagcctcgagtagecttcgatgectttcttccate

gtggacagtatttcctcggaggaacgcaaactecectgegtggaggaagtggtog

721

nt

WO 2024/112118
2 MyoD
X56677.1
3 Myf6
NM_0
02469
[89]

[90]

A 1L FAAT =4E SR 71429 GFP T
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[91]

[92]
[93]

[94]
[95]

[96]

[97]
[98]
[99]

[100]

F319] %7141 ) MyoD, MyoG 2 Myf6 4415 747} $.& 3502 417]
YL B ol Ieta YA AE ol &5te] 191 F71A 9| GFP AL
AR ol akA e

=
, 52 2b+= MyoD A 2HE ol 4§t S 71 A £, & 2¢+ MyoG A AHE o 9
SV|AE, 5 2dE Myf6 - AALE o] Qg S 7| M X
+Myf6 F A2 S BT o] 18k 2V A x| 3 F d-g e Aol
A

A
golsl A E % 23 WA X 2e0l] YEFWHRAT & 22
=t
g 31

= & 4
5 2eol| A &1k = ol o], & FAn 7 & 53l MyoD,MyoG,Myf6,
3l 7

A3 2 5 2et= MyoD+MyoG

% 2a ol
2y 7}-8 233 MyoD-MyoG-Myf6 -2 27} o] 91 A1-8- gkl 4= A v}

Ade 2. HRE 98 & S 4= a2

nhp-2aof A Lol AR & 28] AR F EHlE F V1A 2
TAT R 4 A0 w2
AaE 5 300 YERH ST

523004 2l o= gd3%0l, Saline L3 A7

kr
i’
i)
i
o)
=
=}

3

o
i

A Holul, gukstFol Y H o R FAYL B HEY 5 Uk ol
2819] WpARA AR Qlahe] 5 o] 4T WA H 9SS o] v G, vha,
FAATE R FE7 A7 F AR TFEeI A= A el wgo] o4
5982 B % 5 ATk ek AASHA, JI AL A AZ e AXDA o)

3 (cytoplasmic vacuoles) (=4 3} 31 )= Saline 1%, MyoD, MyoG, Myf6 %1
A7 EE SVIAEE FIRLE v OFA FE A 02 #EES]

o7 #EE o 2y,
TYRE w2 15
E o

EEEER LR

Ao 3. A5 B st W #F
WAL A} 45 27 2, QS ZELAA FH e W o W
b HEE AL, ol = £ =AW E A frobAl 2o A FE 1% ECM 3 & 2
7 e] v gk 5 trichrome & M -& =3 &olste] 1 27 & &
of YebH ATt ob& e, A Hats o F7 5 J@stste] 1 AAE 49 I =
2 3 20] YR AT

[3%2]

[e]

p)

>

(um) Normal Saline MyoD MyoG Myf6 MyoD+M
yoG+Myf6

Thicknes 19.60 56.80 26.20 27.20 29.00 26.60+£5.45

s of colla +1.67 +7.46 +3.89 +5.54 +5.00
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gen posit
ive layer ‘ ‘ ‘ ‘ ‘

[101]

[102] 543 3 200 M F1S 7 o], AR AL ¥ saline TL5goll A A & A kst
S s v g S S BEE 9}‘”4 s IR s P A= B A
HAE7HNEE FYRE 1FAA = B o2 Fepzl ol o vl &) f9
v A A A, o= A A S A /\}O]Eﬂo](promﬂammatory cytokines)9]
ASFTS AT o2 FHEAT A Aibs E 4 8hdhe] 1 B 30
L ERH AT

[103] [3£3]

Saline MyoD MyoG Myf6 MyoD+M

yoG+Myf6

Relative e | IL-1 beta 1.0 0.30+0.18 | 0.65+0.38 | 0.42+0.09 | 0.35+0.12

xpression Col I 1.0 0.71+£0.08 | 0.72+0.20 | 0.78+0.33 | 0.52+0.09
of mRNA

TGF-beta 1.0 0.31+£0.08 | 0.49+0.11 | 0.38+0.10 | 0.37%0.15

[104]

[105] 5492 % 3904 Flde 4= 91 59], IL-1 betai= Al 7FA] 2§15 (MyoD, Myf6,
combination)ol| 4] o ol H]SFo] {-o] 1|8} A] A SEA T Col type 12] 74 5-
combination “15-Ol| A T t Z 2ol v slo] f-eln] ¢t A E YER AT B 9
u] ol 74] = ZX] /\4 o] §]r°ﬂ L_ETO]X_JI ﬁ;{}i oqu ;q TGF-beta>= 47]-7<] Al -(54—7— im]
saline “135 K.t} Fro| 1] 3k 2k 25 YEF AL o] = T =7 Al %2 &A1 -3}
& I} (anti-fibrosis effect)®l] 7| ¢1sl= A o2 FH €},

[106]

[107] A @] 4.a-SMA HH 2l

[108]  a-SMA && & glste] 1 235 5 5 3 3% 400 YERAIT.

[109] [3%£4]

(%) Normal Saline MyoD | MyoG Myf6 MyoD+M

yoG+Myf6

Fluorescenc | 10.32 |0.32+0.14| 2.38+ 2.40+ 1.26+ 4.7620.80
eOf a-SMA*| *1.56 0.73 1.00 0.75

[110]

[111] A& 5 g2 (Desmin) ¥ AL B3 2234 A3 gl

[112]  Hl&=WlAGGNE o] &ato] A% THFo| 2284 WstE A 405 =
6 3 3% 50 YERH AT

[113] [3£5]
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(um) Normal Saline MyoD MyoG Myf6 MyoD+M
yoG+Myf6
Esophage | 92.46 209.43 132.65 137.29 158.67 107.91
al muscle | +8.43 +21.68 +10.68 +12.65 +22.84 +18.45
thickness
[114]
[115] =6 3 325004 &leh 5= g%l Saline 1552 745 W= #4+ H 25 Al

[116]
[117]
[118]

[119]
[120]

[121]
[122]

[123]
[124]
[125]

[126]

=
2 <I(inner circular & outer longitudinal muscle)2] Z-7-Z7} %3] & o H] o 3 %1
(hyperatrophy) 5.5 9] IS Z 2 o] #EE AL Sol % 0= 37HA] 5227 5%
S 2ol AFAAE FHFTY T2V B EA e, 7] dE FYdE 1
| Bl &l A 255 T f-o s Al sk

= =
H =

Add 6. CD-68 HE A4
Aushol A vhd ¥ = o 2] M| 3 (macrophage) 2] ¥-3XE CD-68 S A A H
2 AF A7bste] 79 17 60 YER AT

[31.6]
(/mm® | Normal | Saline MyoD MyoG Myf6 MyoD+M
yoG+Myf6
CD68-pos |2.62+1.15| 31.20 18.20 20.60 20.20 16.02+2.12
itive cells +2.86 +3.70 +5.17 +5.07

©7 9 & 6olA] B9 4 gl 3Rol, ol &l saline 1] 4547 Aol T4
welo] 34 % F A} ol AR 47bA L 2T A A E
= 7| A E] WH-%4d & I (immuno-
modulatory effect)®l] =7 ¢+ A3} =2 a1, 588 2F A g A A ok
h=]

of froln] @ Aol = WA A ke,

-

AE A 7. qPCRS T3 5ol oF F17 9 @ & &

EolA 2§ Ao el & qPCRE ¥4 275 & 8 I 3 70 e}
iy

[3£7]

Relative e Saline MyoD MyoG Myf6 MyoD+M

xpression yoG+Myf6

of mRNA

Mrf4 1 2.35+1.10 | 2.97+£0.92 | 1.15+0.60 2.75+0.96
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Myf5 1 1.4240.74 | 1.92+0.97 | 2.27+0.94 4.02+1.42
Myogenin 1 2.7240.91 | 4.85+1.29 | 2.65+1.09 6.12+0.90
Calponin 1 4.15+£1.26 | 4.05+£0.89 | 5.82+1.31 7.58+1.71
SM22a 1 1.5240.43 | 1.14+£0.45 | 1.28+0.41 2.11+0.68
[127]
[128] 58 B FE 7oA Felek 4= Qlol, HAR QIAFQI Myf5 #- A A= & 40| 4] 2441
SR =AM Ao FAFeE 4 A2 Btk EEdF Myogenin & <Fo] e
& MyoG-L5©] U A F FA A} 22550l vl ste] f- 2w stA] F71st .

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]
[137]

H 34 7412 Z ¥ U (calponin) 2 SM22a

T A7EA AR 3 S H 2E(MyoD+MyoG+Myf6)o] ¥Hs 0 2 -4 =}
7F =dE v 1550 vt ol v &k 2fol & e ITE ol = IS E s
g FrAbe o] ]lo] A% F55 9] &4E DNAY &5 F- 42k - 2 24
of A el daFe& Fvhe= A5 A3 gnt
A o] 87154

B kg o] 542 MyoG, MyoD 2 Myf6 A A& E3sl= 5 24 A4S
At VA E YLAEE HEH E Alw k= slolth

Wby o] o} & 242 MyoG, MyoD 2 Myf6 - A A7} o] ¥ Wl e & & 27k
AHE Z5 24 A SV AL E ATtk Aol

b o] U E A2 A o) o, A = A B E oA A ES
A F k= Aol

Vg o] rE A S 25 22 A8 2= Al S Al E ke A
o]t}

Bk o] I U E 24 & MyoG, MyoD 2 Myf6 A A5 ¥3kali= SV A4 %
o] &5 24 AN EEE AlFsh= Aot
X € E-Z Free Text

3

3 18 MyoG FAAS ¥3ah= Al 13729 LEFo] =2 Dol
H T 2= MyoD F A4S E38h= A2 &8 L Elo] =9 Aol
H T3S Myf6 §- A4S E86H: A3 Ed QEelo]l =] Aol

R M)
ne 12 ng
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T4

[ 1] MyoG A A& E398= Al 17 2 2 Bl =, MyoD % A& 3398k
A2 Ed LEFO| = L Myf6 5 A AE L3851 A3 22 QLEFO| =2 9]
FoAXl ZFoA A8 E = 15 o) wEH LB =5 ek, 25
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[d+86]  AISel A, 4
W2l 25 YW, A 713 E W (electroporation), -2 A} =(gene gun) 2 A
H-Ab(Jet injection) 2 o] Fo] 71 3F 0 RILE] M B = 15 o] o W o
2 s Aol .
7371 MyoG FAAE X8 381= A1+ 2 8 LEFo]l =, MyoD ## A& X8 3h=
A2y Ed QL EFO| = I Myfo FAA S X8k Al3wE e Qe =) 2
Sl B =, 532]@%]'51 =7 A5 E398h= AR 3 A sk o, JHA

X,
rnﬁ

>~
i
o

X,

N

2
l‘Xl o
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