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A7besle BEAE Ot B Iy ATV AAREE R BEArRd ddsiy, B AUYER(FR),
HIEWUOE (bentonite), Attt 1uvlsr, BFFE4d 59 FEAAA, ok, F8, ILE, A¥Uy 59 vF
FEAN muEAA, A=Y, webd E, HgW A, D, E, Uz:EA, HEgW B BgA S HEeA,
HE oW, Folit 59 REolmiibAl, AL Z4d 59 RIAHMA, AA(FATA), aRwdE, &+
Fol waE T A, BEA Tol FE x¥¢E & .

2 i) mE ARV 2AES SASEY T v 27T A, TEE o R st AAAQ
49 7 2 A F3E& BHoRE sk AAlolW 5H¥s] A &g, oud Aol A& ettt A7
MAE =, oE B ¥-9%F (8 E¥, &, #HA, &, 1%], /A, HE 2 ve2) 2 AFF{ (dE
£, 9Fo], & Eo Aloli&ET 2 (cynomolgous) Aol B HMA)E vEe THEES YERAT. & o
2 FAldlel A, A7) MAlE FAE §E (dE EW, ¥, &, HA F) BEE s FE (dE EW, N Ee
a1¢ko])e]rt.

o5, AAE Fato] B wHe nrh gAs WA Ak oF ANd: ¥ ¥¥e n FAHoR 4
Y] A% Ao, ¥ owge] Welsk olF AAde] SgHE AL ok

<AA 9 1>
ZAAAEY #F 9ilg F&

Ao e A A
Isolate)& ‘MPI’ 2 <k 3}

EE
o

dids FE9Y. FEE Z2AaAAE §F dWE(Mealworm Protein

<d-1> ZAAAADY {5 98

AR FEE& @oltlE W 1(Edible bug Co., Seoul, Korea)olr] AFXEZ FYsFa, 4 3 1.4mY
A& ol gste] 715 FER A, 4CAA W A3t A3

<1-2> ZAAMAAEY {5 9A

gl FEo] g8A4S =3 =, ZAAAAY fFl 99.5% o ehES
59l shaking bath(VS-1205SW1, Vision Scientific Co., Ltd, Daejeon,
Korea)ell Al F&3}3t}. o] IAE 28 whEsk & 12A17F 5t A &-&8 3 - Ax38lH.

-3 ZAAAD G5 wuld F% FA

gxg ZAMAAE 2o 0.25M NaOHE 1:159 H|E&2 €S 5 40TColA 602 =< hot plate & magnetic
stirrer(Vision Science Co., Korea)E& o]&3slo] E£33}t. o]F A2 7]1(VS-24SMTi, Vision Science
Co., Ltd, Korea)E o]83}d 4TolA 4200 rpme. & 15% =<t JAE g & A=dS Hol pHE 4.58 XAS}

=]
il i
A}, o]F 4T A 4200 rpmO.E 15% =¢F ARl AHELS &

A7) AN <1-3>S E3 53 AHAELS FA(12KDa MWCO; Sigma-Aldrich Chemical Co., St. Louis, MO,
36AIZE B FAAZSIY, HFAHQA 2 Wyl AMAAY {5

<A 2>
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[0112]

[0114]

[0115]

[0117]

[0118]

[0120]

[0121]

[0123]

[0124]

[0126]

[0127]

[0129]

[0130]

[0131]

[0132]

ZIHSd 10-2025-0023259

AR §2 o sepe
B AY A= g sleReE

AR = alde R E (Mealworm Protein Hydrolysate)S  ‘MPH @ ok s}

<-1> 98 BAAAE % o

47 <AAd > Ba AEE AAAAY £F SNAOPDS An g,

<0-2> PAAAE fF BA e 27 94

=

=

o
olo
o

Ay fr5 @id TheddlEe HAA Alx 21 S & 71d =, 34 %=, pH, W <

7 TE Farste] o el AAsEo. 71d vk (W%w/v)), 54 v% (71E F
ghobAl S H7bete] 122413 A2d F, 71 FAL] 0.5% (w/w) SCtEE %
T), W& AIZE (2474171).

FTE o wA i 39-yE pH 8 Wy EAMAIZ|AL water bathollA 85T, 20% E<9F 2}
_]

27y a4E =243 & dmd AS Ao 23 uhE vk gy F2 o water batholl & W

<25 AAAE §% G AR £5

S0l SlFeh AdeolAE Foldt F pH 8% FX80] 12403F Bk Ap5 e
- : \

8& frAlske 12413 <t TeRdE
) 1225 '

<A A4 3>
ZAAAY #5 4 £¥E F2 9 A

B> P PaE Sx

A7) <A 2>0 ] FEI 7R ES Pierce ™ Protein Concentrator PES, 10K MWCO (Thermo Scientific
™OMA, USA)E AHEshe] 4200 x goll A 268% dAlelatdint. Ee¥A &8 T2 A=) 10kDa Bop & 7}
FEIAEJ M & F539Y. 2" 52 thAl Pierce ™ Protein Concentrator PES, 3K MWCO (Thermo
Scientific ™, MA, USA)e = ¥AIF2](4200 x g, 25%)3F] ®EAFFo] 3kDa Ko} A3 10 kDa Hto} 22 71

25 TT 2 3kDa BT} FL JlFERSHE LT & F5s9H.

- LT: MPHOl A 4ol 3 kDa ©]skql 7hrial=

- TT: MPHell Al #=}=ko] 3~10 kDadl 7} &

_13_



[0133]

[0135]

[0136]

[0138]

[0139]

[0141]

[0143]

[0144]

[0146]
[0147]

[0148]

ZIHSd 10-2025-0023259

= NT: MPHOl Al &A}=Fo] 10 kDa ©]4?] 7HrEsl &=

32> gol& AmviEnds PR F5

A7] AA <3-1>oA FEI B EE N 9 sAAZX 2SS start buffer (20mM Tris-HCI, pH 8.0)°l
12mg/mle] H%2 =o FPLC (Akta Go, Cytiva, Marlborough, MA, USA) 7]7]e] 500ul 43 I (loop
injection), capto DEAE A# (ImL Hitrap Capto DEAE, Cytiva)S ©]&3le] Lol azZnlEaegaE A5ty
o, A AR FY F 2 OV (column volume)Z AR A=A 2 A|ZE AoUa, 0-100% elution
buffer (20mM Tris-HCl1, IM NaCl, pH 8.0) gradient”’} HEZ= o]5AF 20 (V& Ed XU fraction collector
(F9-R, Cytiva)E o]&3dte E3E&E (D1-D4)S 5390, Z2 BEg&Eo mEE ’\]7J (retention time (min);
RT)2 D1 (2.5 min), D2 (8 min), D3 (13.5 min), D4 (20.5 min) & YEFRTE (&= z).

93> 4 A=viEady PHE 5

47] Ao <3-2>0 A FEE BEE DU o $AAE TS THS (DW, HPLC grade)ol 30mg/mle] FE&
=o] HPLC (YL 9100, YL instruments, Anyang, Korea) 7]7]ol 50puLl FY3 %, C18 AH (YMC Titrate C18,
250x4.6mm, 5.5um, YMC, Kyoto, Japan)& ©]&3}e] JAAa=EvtEagiyS A d5tUTt. 74 1 nl/min, 3%
215 nmoll Al o] A (0.1% EZEFLEOMEAL 3t ofMEUEZ §4)% o]s4 B (0.1% EEFZokA
EA i SRE olgedlen, 7127 20e a7l iE 194 JERIT. #E8E (C1-C5)2 fraction
collector (Foxy R1, Teledyne ISCO, Lincoln, NE, USA)& ol&ate] F53agict. 7t #3&E9 wiE A7
(retention time (min); RT)< C1 (0 min), C2 (10 min), C3 (20 min), C4 (30 min), C5 (40 min)E }EbSTH
(=4 3%=x).

¥ 1
71&7 =A

Time (min) A (%) B (%)
initial 0 100
5 0 100

40 45 55

45 45 55

55 0 100

<Add 1>

BAAAE % fd $HL] vtolorEtE Wl W= 4%

<1-1> AlZ=A AZFIT Assay)

ulo] @ ~E}E (Myostatin) 2] L& JEE 437 dA AR 54& S5 Y8l NIT 28-S AAE8H.
10% FBS (Fetal bovine serum), 1% #H|YA&l @ ~EAdEulo]l S 33k DMEM wjA|o] ZSobAlEFl 2012
up2 A AEE 37TAA 24A17F Wil (MxE EE: 810" /well) T wXE AAsL, AEE wE9E
(1ng/ml, 10ng/ml, 100ng/ml, lug/ml)E X33+ vjx] 100 pL=E WASFFTE. 37ColA 24x7F wjSF & MTT A
oF (2mg/mL)S & (well)@ 10 pulA BF3F 5 37ColA 2417 wjFs the viAE 2% A A3, 50 ple]
DMSO (dimethyl sulfoxide)E® #F3 3 microplate spectrophotometer (Epoch, Biotek industries,
Highland, USA)E o]&3sled 595mmollA] 0.D (optical density)E =AUt MIZAEEL Y2+ (KNE FH
)2l 0.D% o2 Aitslste] e SATE.
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[0149]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0162]

[0163]

SIHES 10-2025-0023259
I A3 % 5o ekl utel o], EHE D1 WA DAE lug/ml7tA AE BEEQ Fod Wt g,
_]

BEE (1, €3, 49 A lug/mldA AX AEFY folg Wyt BFEA, dukz
lug/ml SE7kA] 80% o] M AEES RAFYT.

<1-2> ]3] vlolo sElel EwE 4 54

A 8FAI =, pGL4.15 vectorol]l MSTN(Myostatin) promoter (=534 ~ +132, 667 bp)—e‘ Xhol¥} BgllIIE o] &3}
AAA AT, 12 A (well)ol C2C12 AEE vl (ME HEZ: 4X105/well)dF F 24A17F Fof PBSE o]& A|XE
= AlZ3 & Opti-MEM media 900 pn 15 ¥oF3th. ©]F Opti-MEM media 100 1ol pGL4.15-MSTIN promoter (1
ng, firefly luc) ¢ pRL-TK (200ng, renilla luc)ZE Lipofectamine 2000 (2 pl, Invitrogen)I} &7 &A]
] Jol=A o, AlXEe] 100 pl1¥ Yol A EAFY(co-transfection) A ZIt}t. oju] pGL4.15 THEHE 24 o

TOR A}ﬁO}OﬂE‘r 4N 7F % 10% FBS (Fetal bovine serum), 1% #HlYUAH @ A~E:NEnlo]AS F3+3l DMEM
H AR ZolFRUaL, 24A17F g3t

ol % a) %%1 9 EE=E, b) HA FE=9 APE, o) sxE, d) A9 dA FEERY] vuE A I8
MO

b) HA &4 E8E (D1, C3)& 100ng/mle] == 33 vz 500 pLZ wAS 5 37CelA 1A1F, 347F,
7

c) D19 7% 10ng/ml, 30ng/ml, 100ng/ml, 300ng/ml, lpg/ml ¢ =& ¥3F3F v]x] 500 pL= A A
3¢9 79 50ng/ml, 100ng/ml, 200ng/ml9] EE= 33k w]A 500 pL=Z WA 5 37CAA 3A17F 9 H%k
shsit.

d) MT¢} D1, D13} C3& ZHzb 100ng/mle) %= 2343 wix] 500 L= #AS F 37ColA 3A7F 59+ ujeks)
Sot.

o]% &3 HHE o] gl MEES KT T ATH 20 pLe FAHAHA LM 50 ule WHSAA microplate
reader (Synergy H1, Biotek)Z& o]-&3}e] &34 = , o iz skekS- bradford assay
2 E3lo] =A4elqitt. vhild ko) ulel FPghS BAS L TERE FALEE gxd (AE FAX)e §3
o2 Aatslstel YeEpSit.

A, DL AT del2 by ZenE ol foden Do o
[e)

)

Al

F2), D1 £HEB) A F 3Axke] I AHel AHg ke 3 % he
9] Ay X EZFHOoZ Aol ZaHE AoR UEWT (3 4 % % 6¢ FX). 3, D1 BB AS-
NT B3B3} Blaahd S o folahA %o FAHLEE BTk (5 2 X 6d =)

(@]
w
-
m

: oA mlo]le ~EHE ZRWE] &/4do] FoH o fHAstE Jow yestorn (iF 6 U% T 7a %
. C3 28E9 A F 3x3to] Aagk Al 7HE e @44 Bl (F7 % = 7 FE

solHoz Ao 7haEE= Ao et (% 8 2 ® 7¢ %), ¥, (3 lﬁr@]%-‘ﬂ 89 D1
7 v ElS o FoetA W SH4EE HAFAY (2 9 2 & 7d #Hx).

v
O
(=)
=

i
~
=)

Mo 2 o

qo BN R
off
Iy
-3

* 2
Lol AZnEIYY EIEH (D1-D4) vlo|2EE X2 RE A
hE D1 D2 D3 D4
Bt 100.00 82.82 90.67 89.18 107.93
¥ FAz 2.29 1.96 6.67 7.28 12.16
# 3
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[0164] D1 B9 A7t Ao W vlo]Q~ElYl T2 RE A
e 1h 3h 6h 12h 24h
it 100.00 102.64 83.57 88.15 88.50 101.79
YA 6.44 9.83 6.80 11.91 7.77 12.68
F 4
[0166] D1 #&E9 A Fxo w vlo]Ed Z2HE Iy
o 10ng/ml 30ng/ml 100ng/ml 300ng/ml lug/ml
Hit 100.00 100.47 89.05 90.33 85.84 84.88
Rl 3.81 10.54 7.61 4.58 7.00 6.68
* 5
[0168] NI 2857 D1 #8E9] vo]e Ay 22 RE &4
18] D1
Ht 100. 86.27 68.27
Rl 6.69 6.87
X6
[0170] A aRntEgdy 23EE (C1-05) vlo]Q e TR 4
e 1 c2 C3 C4 5
Hit 100.00 95.61 97.39 72.32 99.91 97.61
¥49 1.95 5.03 17.07 3.14 16.43 10.02
Z7
[0172] C3 &3 AR 3ol & who] O ~ElRl X R RE A4
e 1h 3h 6h 12h 24h
Hit 100.00 95.13 82.73 100.75 86.83 102.63
Rl 5.62 6.54 12.80 13.70 6.45 12.73
X 8
[0174] C3 EEE9 A Fxol W vlo]Q eyl T2 RE A
) =t 50ng/ml 100ng/ml 200ng/ml
oAt 100.00 102.83 99.26 81.62
BEHAE 6.73 5.63 8.07 5.19
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[0176]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

ZIHSd 10-2025-0023259

F9
DI £ &3 (3 £ &9 nlojo ¥yl TR RE A

12/ B D1 C3

Hat 100.00 79.94 64.62

Xz 7.03 9.41 8.31

<1-3> mlo] @ ~E}EI o] At o) pRNA WE F5 =A]

ZAAAY 5 o 2= 27242F g 2 AN 532 A7) 98] vlol e ~EEle] mRNA WHEFS =
Aakdtl. 2012 AIEES 10% FBS (fetal bovine serum), 1% #HUAdd 2L ~EErlo]AS 33 DMEM HiA| S
o)l g3ted 6 A(well)ol Wl (37°C, 24h, AE D%: 1x10 /wel D3I WA S AAFACH. o] % PBS Lojo
ARt 26 & g4, 1% Jydd 4 ~ENEnfolAg ¥93 DMEM WX 2 A Day 003 5, ZHAE
(myotube)29] #3}2 FE3150Th. o] ) 5 g BIEY, b) FHE BIE ANE, o) FEE, ) A

< a) ,
97 BFETe] HwE 98 pRNA HE = =4 e ool 7).

a) AlE (D1-4, C1-5)Z 100ng/ml9] H%2=2 X3 wjx] 1 nL= WA 5 37T A 24A7F (D1-4) 3& 124
7+ (C1-5) w3,

32 (D1, C3)S 100ng/mle %z 33k vjx] 1 nlE WA 5 37TCAA 6A17F, 1247,
O

c) ®EE D19 79 100ng/ml, 250ng/ml, 500ng/ml, lpg/ml ¢ T=& F3F wix] 1 nLE WA 5, 37T
Foujeketdar, £3E 039 A9 25ng/ml, 50ng/ml, 100ng/ml, 200ng/mle] EE== E3F3E vA]
1 ol2 WA 5 37CoAA 12417F BoF agslgl).

d) &+ NI D1, D13} €32 7427 100ng/ml, 50ng/mlo] == EFHE WA 1 ml= WA 5 37CelA 244
v (MT$F D1), && 1247 (D13 C3) =<t wjkal i),

oo
==

o
O

Axfell WA E AIABEIL PBSE A & A(wel Dol E&]FE 200 pL& FH3He] A2olA] 5E3F BA
FE2 40 ple #Arbetn EE9d. o]3 13,200 rpm, 4C°ﬂ/‘1 1537 dAlde =, 4y

120 pLE E33ste] A2olA 1083 BA 5T, 108 % 13,200 rpm, 4TColA 1583 AAlEelato] 4
AAE H 70% oEFE 500 pL FY 3, 13,200 rpm, 4coﬂx1 1587 AR E AP, o] % 70% of
AA 2 DEPC (Diethyl pyrocarbonate) water % & 65Col|Al 5&37F RNA S 5T}, Microplate

o

o g
o to o U

reader (Epoch, BioTek)Z o]-&, RNAY H%Z ZA3ATt. 2 pgel RNAS A3 9 & 2971 10 uL7h &
= DEPC waterE T3} t). o]o] TOPreal™ gPCR 2X PreMIX (SYBR Green with high ROX) 10 plLES Y3 F
cDNAZ A s}l cDNA 20 ulLel pure water 80 ul FY3te] 58] &3k 5, PCR Z#o]Ed 2 ulLE: 538

u
A}, oo 2X mastermix 5 uL, pure water 2.5 pL, primer 0.5 ulLES FY3}At}. o] HH3o] Real-Time
PCR(Applied Biosystems, Quantstudio3)”]7]& ©]&, &%= DNAE =3}

I 23}, D1 BEEES A FS vlo] e mRNA @] felFo R Tadte AR YEgor (& 10
W T 83 FF), AT <l = (% 11-12 ¥ = 8b-8¢c #=x). 3
8 EY RS u Fo5hA $e FEFES RSy (% 13 2 = 8d FFR).

Ux]
A =

O0ng/ml HSINA oMo She nRNA WARS WolFUY (E 16 L = 9 7
S L
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_18_

[0188] Sole ArutEIH Y] EFEY (D1-D4) vlo] 2 ~E}Elo] mRNA Hd ==
e D1 D2 D3 D4
Ht 1.01 0.67 0.92 0.93 0.78
rTHA 0.07 0.05 0.01 0.01 0.06
[0189]
¥ 11
[0190] D1 #-E)E9] A3t Aol whE vlo] o ~EfRIS] mRNA W
S 6h 12h 24h
At 1.00 0.81 0.65 0.39
il 0.07 0.12 0.01 0.05
I 12
[0192] D1 8 E9 A sZe w2 nfo] L ~ElRlo] nRNA Td FF
) Xt 100ng/ml 250ng/ml 500ng/ml lug/ml
At 1.01 0.77 0.78 0.53 0.22
BEHAE 0.12 0.03 0.07 0.06 0.05
I 13
[0194] NI 28 &7 D1 #3859 vlo]2~Edle] mRNA 2d 5
S MT D1
Ht 1.01 0.76 0.51
YA 0.12 0.04 0.03
3 14
[0196] A FEetETd e Z2IEH (C1-C5) 1lo] L ~EtEl Y] nRNA WE +F
e 1 c2 C3 c4 5
Hit 1.00 0.66 0.52 0.36 1.05 1.08
YA 0.11 0.01 0.07 0.06 0.15 0.21
X 15
[0198] C3 &S] AIFE Ao & who] @ ~ElRIS] nRNA 2d &
S 6h 12h 24h
At 1.09 0.72 0.43 1.09
BEHAE 0.13 0.05 0.15 0.19



[0200]

[0202]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

SIHS31 10-2025-0023259

¥ 16
C3 £8&9 A s W vlo]~Eele] mRNA &d 5
o) 10ng/ml 30ng/ml 100ng/ml 300ng/ml
Rekin 1.00 1.03 0.74 0.59 0.11
EFHAE 0.08 0.05 0.07 0.02 0.01
¥ 17
D1 & EF €3 28 E9 nfo] o 2~EElo] mRNA T 7
o =7 D1 C3
At 1.01 0.77 0.20
EFHAE 0.16 0.37 0.05

<1-4> vlol@ selele] A9l i W S =4

m\l

PAAAE - ] BEEe] 27AZ o 2 JfH g9E #91sly] ¢J8] vlo]l e ~ElEle] whilA wrH S-S
Z438qlth. C2C12 AIEE 10% FBS (fetal bovine serum), 1% F|UA:A 2 ~EfEnlolilS >3 gt A
o]-g-3sted 6 A(well)oll wiF (37T, 24h, AHxE Hi=: 1><10/ 1) &t HHX]—— xﬂﬂo}oﬂu} o] pB

i

i

(myotube) 298] E3}5 &=
B9 HE 9%t A aEE 57 W

a) A& (D14, C1-5)E 50ng/mle] w52 ¥3+s wx] 1 nlE WA 5 37TCTAA 4827 (D1-4) &L 124]
(C1-5) wheFslsiet.

b) HA &4 EEE (D1, 3L 50ng/mlY %2 33k wjx] 1 nLE WAS 5 37ColA] 12417k, 24X7F,
48417 F ot v skt

c) ®BE NTet DI, 50ng/mle] FE2 ¥ vix 1 nLZ WAZ 5 37ColA 48A17F ok njkslqict.

N

Wi 69t wiAIE A7EaL PBSE AlHI & A(well)ol Z=EHolA 9 ZRFEEA AR

(phosphatase inhibitor)E X3 &3] B 80 ulL FY F HMEE AN FHT (4T, 15min). o] AEE

2% (scrapping)&te] vho]ARZFH (microtube)ol] Bal, 253 HES Fal AEXH Y AEZS Hs).

o]% 13,200 rpm, 4TelA 2083 GAEE &, AsHS 109 3431 bradford assay® @A =& 4
cLE

shelth. 30 pgol @A FFES A ES *ﬂi FeNS A FH, 6x reducing bufferS FYH3t] 71E33
o (95C, 5min). A7]9% Bl 1x running bufferd R, 12% gelS ©] 83t 7]9ds (80V, 3h)F3IT).
ANGED gelS BANA Ix transfer buffer® 1 PVDF #BE S (0.45 pm)eZ o] FAIRT (250mA,
1h). o]§ MBS 1x ponceau §HoZ Tild Mg 7 1X TBST &doz AA3SUT. 5% =7 UE
(skim milk)E o83t E27 (RT, 1h)e F, 1x @A (myostatin: GTX32624, GENETEX; B-actin: mAb
#3700, Cell signalling)Z 5% BSA (bovine serum albumin)E ¥3}s}= 1X TBST &3} 1:3,000 ¥]&=2 =33}
o] -3 RESAIATE (4T, overnight). ©]% 1X TBSTZ 33 A3 (7L 108)3 5, 22 &4 (myostatin:
rabbit; B-actin: mouse)Z 5% 227 LE(skim milk)2} 1:5,000 ¥ &2 Egate] WA F . o]F 1X TBSTE
33] A& (ZF 108)3F 5, ECL solution (Thermo Fisher Scientific) Ag} BE 1:1 £33l wWHgelo] £

% ChemiDoc imager (Bio—Rad, Hercules, CA, USA)E A}&3le] Wi=E HESIAY. B-actin M=9 Ujlﬂoi
Aatslste] LdAFS nlaselt.

S A% = 10004 UEh vhsk gel, DI $HES MG 49 vielosEE wuld wdge] folHon i
e Aow urwzua, ol 4gAFNA TbE e WATS wFAUY. @A, DI $IBe A% M 2HE
3} v el e Welw folahA e wARe wel T,
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[0211]

[0213]
[0214]

[0215]

[0217]

[0219]

ZIHSd 10-2025-0023259

ma, % 1ol UEhd el o], (3 REES A A9 vlol sy gl wagel feldow 7ad)
R, ol 12A7kA frelaiAl e wEBe welFoln,

<A A4 4>
A g4 HAelol=9 7H

B ool BIE 03 & FH4(Distilled water, DV)E B3} C18 7FET A (HyperSep C18 Catridge,
Thermo Fisher Scientific) & o]&3le] &3l 5, 80% oHHEYUIH (20% DV)E AgE Ao =2 LEAH
t}. &% A]HEE speedvac (Savant, Farmingdale, NY, USA)S o]&3te] A7 F o]FAtel] =o MEZR
ALE3F T, AE 8uLE Thermo(Dionex) UHPLC Ultimate 3000 (Thermo Fisher Scientific)oll 93 5, AT
& Q-TOF spectrometer (AB sciex Triple TOF 5600+; AB SCIEX, Framingham, MA, USA)E ZAglsle] EA st
(mass range; start: 300m/z, end: 2500m/z). AH-2 Acquity UPLC BEH C18 (1.7pum, Waters, Milford, MA,
USA)& AR aL, H< 300 pL/minol A o524 A (0.1% E£EAS Edst= TH5)9 o184 B (0.1% 54+
S XFeE MAEYEZ)S ol &skdirt. V&7 21T AFRA7Y IebvlE g 27 % 18 ¥ i 19%%
2}, A¥+E ProteinPilotTM 9} PeakView software (AB SCISEX) 2 E43l3iom | NCBIo|A A3} protein
databases AME-3te] HElo|= AN EE& 7.

£ 18
&7 =7
Time (min) A (%) B (%)
initial 99 1
5 99 1
95 50 50
100 0 100
105 0 100
106 99
120 99 1
Iz 19
getvl e gk
Experiment parameters Mass range parameters
parameter value parameter value
CUR 25 CE 44
CES 0
GS1 50 DP 80
IDIx 5
GS2 50 IRD 66.633
IRW 24.917
ISVF 5500 IRWx 10000
IWIix 0
TEM 500 [WUx 5
XAl 70.64
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CUR: Curtain gas (o]=3} 493} Az B4 IS )
GS1: Source gas 1 (CUR o]%e] AAFE olLE59 BAS 3] AQ3F
GS2: Source gas 2 (CUR¥} GS1S £ AAY o]eE Fo|x Helzow

= %

1l b
ISVF: IonSpray Voltage Floating (Ionization Sourceol A AF&E+= Z<Qto]w | ©o]= "Floating" HH=Z %
A)

TEM: Temperature (A% &%)

CE: Collision energy (FZoUx], AFEA7] Yoi o]&ES Easlr] Yol ALEEHE oyx])

CES: Collision energy spread (FEANUA X%, TEAUA BE7F Z HS-, o250 Ugds duA=
WA o] 27138 g A] A olEY A FHEVF UE F U)

DP: Declustering Potential (Z&2=EH¥ A A, ol3ld o5& T H o= 7IE5A7]7] fd AEH

= A
1719 #2385 (resolution) A&z
1Ed v39 YH|(width) S AAstE b AFR)

IRD: Ion release delay (¥
IRW: Ion release width (X%

[0221] 21 A3} TIC (total ion current) data (blue: MS, red: MS2 detected), BPC (baseline peak chromatogram)
data AollA thekdk RT (retention time)ollA ion peak FZE©o] AU, 7] & 20014 ekl uvpe} 7o)
709 HAElol= TR TS 5SS

* 20
[0223] 77H4 _ﬂ]ﬂ_o]c 6&%

fol

No. Fepol= M e
GSYSLVDPDGTRR
SYSLVDPDGTRR
NGENAVVR
FDKY
FDRL
SNGFGEIK
GVQDPLTGDVK

N | (O > (o Do |
~ | (O > (o Do |

[0225] <Add 2>

[0226] Felols FRFT XX & AE AES ZA (MIT assay)

[0227] 2 gl 7719 Helols TR AX FAS FAsHy] fst, 7 TR FEolm A T AE AEES
MIT olAle] & &Eaf #4319t}

[0228] ZFAE A=, 10% FBS (Fetal bovine serum), 1% #HUA# % AEAEulo]AlS E3F3F DMEM v Ao oA =E

el (2012 P92 A AEE 37CoA 24417 Wl (density: 8x10'/well) F WX AAs L, ARE ¥

T2 ¥ vix 100 ulZ wA AT (A=) HfEPol= F5: 1 pg/ml, 10 pg/ml, 100 ng/mL). 37Tl
A 24A17F B E - MIT Al9F (2 mg/mL)S & (well)E 10 uL¥ =538 5 37ColA 2A17F v Fstar, A& B
F AAsAY. 50 nuLe] DMSO (dimethyl sulfoxide)E 53¢ % microplate spectrophotometer (Epoch,
Biotek industries, Highland, USA)E o]€ste] 595mmollA] 0.D (optical density)E =Asl9ctt. Az Y48
S Yz (AFE FH2) 0.0k 2 A fslste] vebdit.

[0229] T A3 = 12004 yERd upsl o], #4 RIS A9 BE fEe]= SR 100 pg/mle] FEFE O
2 Oiv] Al AEES] o4 gt dojwtt. oldl, 10 png/mlY FEZ Luciferase assays Al 3FSITE.

[0231] <Agq 3>
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[0232]

[0233]

[0234]

[0235]

[0237]

[0239]

[0241]

[0243]
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Helols THT o] e AUEQ nerEE X2wE T4 £A

ool 7709 HMelol= SR T weAElE TR RE Ao nAE IS Hrielr] $3ke], Relative
myostatin promoter activity® luciferase WE] <¢lo] F2Y % nlo] o ~ElEIY] ﬁi‘jﬂ gdo] HALE =
AR ZAHFTE. A7) Ado <1-2>3 o] A AstyE ZeAn| =yt FUFH (2012 AEES 10% FBS (Fetal
bovine serum), 1% A L AE=NEnto]AlS F3&3F DMEM HIXE o]&3dte] 12 L (wel )°ﬂ wjek (37T,

24h, 5% C0,, AE WE: 1x10/well) 83 AZ AASAT. o]F & @] 7719 Hefo]= TR P o
5 $HTO s A W vuE 93 22 RE L E ok WHoeR 43T,

WA A= (#1-#7 FEPo]=)E 10pg/mle] X2 X3 vj# 500 pL=

o ®E=3, g9 5% Al #4 9D 45 J“EPO]CJ HA &4 L5 5] °3}04, ol&

10, 30, 100 pug/mle] X2 3x3e Hj#] 500 pL=2 wAE 5 37TCoA 2447F Bt vjgslgint. o] % &3] H
HE o]gsto] MEE %oﬂ/\]ﬂ s 20 pLet FAIFA(luciferin) %"—‘.‘ 50 pL& RESAIA microplate
reader (Synergy H1, Biotek)S ©o]&3dle] dF AEE FAHe} S bradford assay
& S3lo] ST, dwd kel wet Fas BAS EEEH %"’\JEE gz (CON, A& F-34])9
FFgro 2 Aqftsliste] YE

13 2 % 21 ~ 2304 YElH upel o] B whgo] 779 FEo]l= TR F #4 E #5 HEPO|=
2 S < 30 pg/mLe] F

I 21
7709 HAefol= THEH A (10pg/mD)oll whE Athzel v Elel T2 wE A
=S FEPOE TR
#1 #2 #3 #4 #5 #6 #7
B 100.00 109.18 106.85 110.77 85.59 84.26 100.60 100.50
EFoxt 2.92 4.26 4.69 6.52 3.53 2.98 4.24 3.15
F 22
#4 FEPO|= SR FEE A wE ol v sER Z2RE &4
o) & 5% (pg/mL)
1 3 10 30 100
At 100.00 88.60 85.56 75.59 68.51 72.02
FFoxt 6.77 5.50 4.79 4.09 5.30 6.11
Z 23
#5 FEP|= TR IO FEE AP wE Adudel vexER ZRRE 4
2=t % (pg/mb)
1 3 10 30 100
Bt 100.00 81.05 83.88 80.92 54.02 68.63
5ozt 8.59 5.86 8.02 4.54 3.63 5.63
<Ago 4>
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[0244]

[0245]

[0246]

[0247]

[0249]
[0250]

[0251]

[0252]

[0253]

[0255]
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dAHENE 9 FHElol SHT EA XX T AEL PS

2o)%S 9%y 9 dAbuEle 2 B wro] 779 %
MTS ol Alo] =2 = 3Fct.

Jl)l-

4
Aefol =

e

w7zt

tlo

A AR F AE AEE

o
o

Ao A3 mE3 AEe (2012 AEE k2o FAZ AMEFE American  Type Culture
Collection(Manassas, VA, USA)ellA Fufglom 10% fetal bovine serum (FBS; Gibco, Thermo Fisher
Scientific, Inc., Waltham, MA, USA), 100 units/mL U2 2 100 pg/mL Z2EZEn}o]Al (Gibco)o] ¥E3H
¥ Dulbecco's modified Eagle's medium (DMEM; HyClone Laboratories, Inc., Logan, UT, USA)S Ad7u]x]
(growth medium, GM)E o]&3s}le] 37T, 5% CO.7F FAHE Z7oA wjksladth. (2012 A3EZE 96-well plate

(SPL Life Sciences Co., Ltd., Pocheon, Korea)dl 1X10° cells/well®] 22 HFa1, 2447 5 DM
AAEFA] 497F AT 2 F, 2A5S FEs] A dAbHERE (100 n) I s=E (#1-#60 0, 50,
500nM; #7: 0, 10, 25, 50, 100 uM) AZS 24A)7F =<F AHgssict. AlE AE=ES CellTiter 96 AQueous
One Solution Cell Proliferation Assay kit (MTS; Promega Corporation, Madison, WI, USA)& o]&3}o] #|=x
Ab A Zel we} S35k}l

3 A% = 14eA YERR vkel o], B o] 719 SJElelE R F #5, #6 HWEo|E FHIE AT
RE JEfols TR TS PAMERE A X @= XX (DEX) o] AlE AE

<A¥d 5>
gAldelE 9 HelolE FRF FA] XX F Z734A FRAAS] AEQ nRNA B F£F EA

&S FE87] A% dabrElE 2 2 iyl 779 et TR 7S FA HA & 25 A #
Aot FHxe] FfAE el nRNA WHE 458 RT-PCRS 53 43It

Ado]| Ags wE3 Abge (2012 AlEE b2 FAE AEFE American Type Culture Collection
(Manassas)ollA] Tufglom™ 10% fetal bovine serum (FBS; Gibco), 100 units/mL penicillin 2 100 pg/mL

streptomycin (Gibco)®] ¥3+% Dulbecco's modified Eagle's medium (DMEM; HyClone Laboratories)< 43 %uj
(G E o)&3te] 37C, 5% C0.7F FAEHE= ZdoA widstadet. C2C12 M*Ex= 6-well plate (SPL Life

Sciences Co.)oll 2x10° cells/mLe] FE== 53k oF 90-100% confluence”} H RS Wl 2% horse serum(HS;
Gibco)o] ¥ HEuix (DM Z A ste] 497 vjekgto 2 n &3l Ao ZolHE (myoblasts)E 23A|E

O(l

=
(myotube) 2 E3A AT, 2 F, ZFES FLs] AN A AE2S FEW (#1-#6: 0, 50, 500nM; #7: 0,
10, 25, 50, 100 pM)Z A sta, YAHERES 100 uM =2 24413 &< At o] uix] AA <L
PBS A& % trizols o] &3] RNAS E3tth. RNA &% 2 =S VarioskanTM LUX multimode microplate

reader (Thermo Fisher Scientific, Inc., Waltham, MA, USA)E A}&3le] =43}l cDNAYE high-capacity
cDNA reverse transcription kit (Applied Biosystems, Thermo Fisher Scientific)S ©]-&3}e] FAldtg o,
Power SYBR Green PCR master mix (Applied Biosystem)¥} QuantStudio 3 Real-Time PCR (Applied Biosystem
$)7171E o, TEEE DNAE AESIT,

I A¥ = 15 @ % 24-25004 YERA wle} o] B odbydo] 7r]9] MElO|E TR T 44, #5 PE|E FH
9 A9 dAtdElE AR w5 A X (DEX) WiH] &% At #E3% §-4d2 (Atrogin-1, MuRF-1)2] mRNAZHE

2 fodom FarslE AL HAT 5 A,

¢

ftllo

X 2
20y #1-69 Fefol= FHY] s AHeld wE 274 A nRNALE FE (AL RFEeA)
TR A7 EESTe ) A} Ef= FEel= FE (nl)
50 500
#1 Atrogin-1 1.014+0.05 3.17+0.18 3.37%0.11 3.21£0.17
MuRF-1 1.01+0.06 1.65£0.11 1.8340.07 1.80+0.13
#2 Atrogin-1 1.01+0.05 3.9440.33 3.74%0.20 3.4940.19
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[0257]

[0259]
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MuRF-1 1.00£0.03 1.90£0.10 1.79+0.10 1.67£0.11
#3 Atrogin-1 1.01+0.06 3.53£0.37 3.53£0.28 3.91+0.45
MuRF-1 1.00£0.03 1.60£0.11 1.52+0.09 1.57£0.14
#4 Atrogin-1 1.01+0.04 3.28%0.21 2.63+0.16 2.68+0.17
MuRF-1 1.01+0.04 1.48+0.06 1.24+0.09 1.17£0.10
#5 Atrogin-1 1.01+0.06 3.22+0.28 2.77+0.15 2.52%+0.12
MuRF-1 1.02+0.06 1.62+0.14 1.39+0.06 1.16£0.04
#6 Atrogin-1 1.01+0.04 3.34£0.16 3.04£0.15 3.15+0.14
MuRF-1 1.024+0.06 1.65x0.10 1.52+0.08 1.69£0.11
% 25
woagel 47o] Hetel= Fre] M Aol W 27kh AR LA £F (Bt EEOA)
R YEE | e Fetol= FE (i)
10 25 50 100
7 Atrogin-1 1.01£0.05 2.59+0.13 | 2.26+0.17 | 2.51%£0.04| 2.37x0.18 | 2.23%£0.18
MuRF-1 1.01+0.06 1.52+0.11 [ 1.37+0.10] 1.54+0.06] 1.53£0.06 ] 1.46%0.10
AN B el tate] 1 uldAR ANES TR Amugtl. B wyo] Sali 7% Ropld E
el AAG AR A B owge] Bowhge] WaHel Aol Mol 9 Weleld waE duz Fa9
FAee oA F A Aotk IR A AASe B4 wio] ohet AYAA PelN 1
#uofol dth, B W] WelE AEd Mol ofud SHFTMe veht glovl, sk B5E Wl el
= HE Aolde el L3E Ao slaslolol & Zlolt}
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e
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v
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(o (= (> )(~)
(a) () (=) (=) (=)
GSE:‘;‘%;RDPJ [S"iﬁ}&?n ] [ NGENAVVR ] [ FDKY ] [ FDRL ] L SNGFGEIK l [ G"r%%fz‘rc‘ ]
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Relative mRNA expression levels
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