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037 E F (atony), <955 (muscular atrophy), <53, A& (cachexia), BAAN HAF T35 (rigid
spinesyndrome), <HEFA Z21A3F(FAEH, amyotrophic lateral sclerosis) 2 AR F-mlg]-F2H
(Charcot-Marie-Tooth disease) O E o]Fo]zl FoZKRE Mg Holk ol 3sl}te A%l 5 93 =5
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7] opAlgtel it (azelaic acid) H o]o] kAo 3§ 7led 92 MuRF1(Muscle Ring-Finger Protein),
MaFbx(Muscle atrophyF-box) T+ v 2 ~E}el(Myostatin)] TS FAA7|= AL EHOR = 48 &3}
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25 zAlo] dEbd B oolyg RE B ZAGIF ZAasA B

ZATLL #4o wet AT FAFHE - AL o), ot 5L o7t Fel wEt AdFa FH

HHo R w37} AP HA Z5do] ZHaA"E B oolyg 28 A AAFEL, 259 AR 2 AgAd Hojste=

AN AGAAREE IGF-1(insulin like growth factor 1)/AKTel] <&l mi7i=o] vz AL zHas= A5 A
o] A, EHAET] EA3F= IGF-1R(IGF-1 receptor)”’} @43}¥™ IRS1 ¥ PI3K <I4HelE F&) AKT <l

"Ji}ﬂ 7 E 2 2= mTORC <14kskE A skA 7Yk, mTORCS] &4 38} ribosomal protein S6 kinase beta-
1(p70S6K1) 2]  <14k3lE  S7MA1A mRNA ¥ (translation)S Z7FA71%= ®A]ol eukaryotic translation
initiation factor 4 G(elF46)9] A4S F7MA7]aL, eukaryotic translation initiation factor 4E binding
protein 1(4E-BP1) wulAS QIXStA| 71T}, elF4Ge} 4E-BP12 elF4F EH3AE Ast=d #AAsi=d =
elF4GE= elF4A Z12]al elF4ESH ZAgtato] elF4F H3HAIS &8k 91, 4E-BP1E QIAstE W elF4E<te] ZAdts
o] AafEo] FelAehel elF4EE Z7FA71A ®tl. FA+= ©hE translation initiation factorE (elF4G
elF4A) 3} ZAeste] elF4F HFAS FAstaL, olFA FHE elFdF A= fuE 725 A o=A
WA (translation initiation)E &3t FFHoz dwld IFAHS Z7HX 714 Dh(Bodine et al.,
Akt /mTOR pathway is a crucial regulator of skeletal muscle hypertrophy and can prevent muscle atrophy
in vivo. Nature cell biology, 3, 1014-1019, 2001).

>1E or

WSk AKT Q14Fsk= glycogen synthase kinase 3 (GSK3)E E3ll elF2BRAS S7HAA SAH AES E34]7]
= 3y umz B B8 [AAFIAFS] forkhead box O(FOX0)9] WAL Ao mm 284S A6 7% o).
=248 myostatin, transforming growth factor beta(TGF-B), Z#]il activin® ¥3sl= -B family9

X TGF
receptorol 93] wiZlEE AlZdg] o& AU, TGF-B type II receptorol |7+=7F A3 type |
receptors AX8IA71aL, A= smad 2/3 complexE QAAMSAIA A FOX0E A AT, FAE muscle-
specific ubiquitin-ligase%! muscle RING-finger protein-1(MURF1) %  Muscle Atrophy F-
Box(MAFbx)/atrogin-12] Fd#} &S ZF7lA7]aL, o] uwbiquiting FHGWMAEL lysine F9ol HF2HA7
gz BE A7), Ax &% #AAE FE3Y. (Gumucio et al., Atrogin-1, MuRF-1, and
sarcopenia. Endocrine, 43, 12-21, 2013).
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(Black bean, 2% Hg]) ol SAgtta 4HA Qo).

ofAlz}olAke #-7 COE (Council of Europe ), 3= KFDA (Korea Food and Drug Administration) % W= FDA
(Food and Drug Association) 21ZE#H7}E dolgwo]|Ad] g =250 HEA So02 AL&E Q).

AA7A] Warg opAlEtelqte] Aejddow= kst o] glom, opdetelito] YAE|UM = ofdd tol
YT 4k AFSHE(NADP) ¥ 22 J54 WhEE AT R gitst adE vEhdvial RaEvh
(Jones et al. "Rosacea, reactive oxygen species, and azelaic acid." The Journal of clinical and
aesthetic dermatology 2.1. 26. 2009). T T} opAlg}elibe] Alg]&d2 3¢ (anti-inflammation)o]™, <1
F BI A E obAe] At 20 mME A B S uw) UVBel 2k QI8 FZ (interleukins)-18, -6 2] il INF-a <
mRNA 2 2 gy ZejE A S T3 YAt (Mastrofrancesco et al. "Azelaic acid modulates
the inflammatory response in normal human keratinocytes through PPARY activation." Experimental
dermatology 19.9 813-820. 2010). opAz}e]ske &4 (antimicrobial activity)e]l Ri==dl, 0.5 mol/l
(8.4% w/v) opAutolit &ooAl I mAEo] theFet o] AE&Eo] s A o AFS P A
© HHHlgol w55 24413 St AETHol HA 40 o} FAAslaL, olF F3 opAEtelike] %&ﬁ#é—
=439 tt (Leeming et al. "The in vitro antimicrobial effect of azelaic acid." British Journal of
Dermatology 115.5 551-556. 1986).

z:;l_rﬂ o].x%lg.o]x]._% 5/\4}\]640]]/&1 EHEE EH“‘OE o]_xﬂa_ol % _|1—z11— 1070007 1470007 16,800, 19,600 13]57_
25,000 mg/kgo 2 ZATFo] 3 A} LDy e 15,800 mg/kgl 2 R ATH(1979, Unpublished report

submitted by ECHA).
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bty 25 L 2EAA &5 B>

A E (myotube) Zo] W3} g

z:;l.

wh2 ZOHIEE o)

<A A4

[0097]

9l

<L
fu

AAd 1.
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1) Al

[0100]

g Fohstel Abgal

=]
T

Fol 37°C, 5% CO2 Q1sFulolElel A uj

ATCCAF(Manassas, VA, USA)&
3|

¥ (mouse myoblast cell line, C2C12 cell)E&

[0101]

°o]&

=
=

MEZ 10% fetal bovine serum media (Gibco-BRL)
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[0102]

[0103]

[0104]

[0105]

[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]
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Fslo] Ao AT, AlE7F 80% A 8 (confluent)E™ 2% = EA vl A (horse serum media, Gibco-
BRL)E ©]&3te] A E(myotube) = ESIAZATE. <54 &5 EAst7] Hal 23 AztEE g5 EH ol 1t
opAl el al (azelaic acid; CAS Number 123-99-9, Sigma) 100 uM& A@)8k3lar, izl DMSO (dimethyl
sulfoxide; Sigma) 100 pME AFsUth. TEAAA] G55 GA37] HslAE 3 44 A He= E57H o5
Zt A v EF= (dexamethasone) (dexa; Sigma) 50 pM¥} opAe}elit(azelaic acid; CAS Number 123-99-9, Sigma)
100 uME& A sk,

2) ZolE-AAF A (Giemsa-wright staining)

PBS(Phosphate buffered saline)® AMEE 23] AH3 = 100% WS (methanol)E 108 =¢F
Aol ArHH Ao 1087 A HFEAZ T ZHAE(myotube) S Eo|F oz AAMAT)=
) o

A
oF A&)S Wolmyl 3087F st

Al gl (giemsa-wright staining solution, ©}F2kA]<}

3) A E (myotube) do] A

A E FHAE(myotube)= FFAVE(IX 71, Olympus)& ©]-&38to] X40 vi&= & F o|n|x] ] LZE o]
(image J software, USA)E ©]&3te] BA =AU 2 A(well)olA 6 F2& T2 Meste] dAn73 &3}

[e)
=
dom, zZ} ARHRE HA 100719 ZHAE (nyotube) Ao]lE B84 H(33] W2 /Group).

1) <3AE(myotube) Zo] ¥z} 3ol

a9 ZOINEE Aoz ofAglelale] 227k g%S 987 s 7R &N (giemsa solution)S o] 83}
of Z¥AE(myotube) & SolHow Ak & Aztshgh Ay, opAlgtolql e Al ZEAIE (myotube) ] Aol 7}
626 FrelHoz F7kEE o FAHATHE 1). @S 38 Ao B SINS vz, goldt EAE ®
Al g SAA FodS HERATH(P <0.05).

o] F, vk TopEE Yo opdetelrte] IEAYA aeS #lshy] 8] A 8(giemsa solutio
n)< o]&3ste] A E(myotube) F FolH oz FMet & Aztstel A3, P AL ERE (dexamethasone) S A& &
A5 FHAE(myotube) o] Hol7t AT aEHe FoE Rl ofdelit A Al HAdERE
(dexamethasone)oll 9J3ll AaE FIAME(myotube) ZAol7F 62% FoAo2 F7lH = A2 EAHIITG(E 2).
wpEpA] opAlEtol Ak Wl TrolA| Lo A FFA E(myotube) Q] HolE TIIAIA IS FHATIIL SFEAS
AAlsl= AS & F Ak, #2 33 Ao HAF £SEMS YERl A, Aoldt X2 EAE #He BAN fo4

< YERATHP <0.05).
AAe 20 F8713 79

1) EdZE WHE(Trizol method)& ©]83% RNA #8 % RT(real-time) PCR (quantitative reverse-

transcription polymerase chain reacion)

BF- Aol E 1510 cells @ E@E(Trizol) €9 334 wE F7bee] Zold F, 4T, 12,000 XgolA 103
7F QARFE T, AeRe A FERE 27 & Z22EE(chloroform) 67 wL H7}sla, EE4) (vortexin
sttt Al FS RS Al FHE &7|AL AT o] AZ 23S (isopropanol )] HEo] 1:10] HL=5 o] A3
=3h&(isopropanol)S F7Fsoivh. 103] AlAl & the A2olA 15632 st WAekaL, 12,000 xg, 4TCellA
1023 GAEE A & ASHE AAS T, G2 JAAE 70% olehE(ethanol) 1 mL& 7Fgk £ 7,500 Xg, 4
TolA 58 For AR, &S AAZ F RNA AAEo] 97 FBHE A2 158 5o AXAY)
i1, nuclease free water® AFEsle] RNA 2B (pellet)S f3MA AT, UV/VIS E3433 %7 (Beckman coulter,
DU730)E ©]-83F4] 260 nm H 280 nm IgolA FEH RNA AR L& FASA, op/l22~ A H7|9s
(agarose gel electrophoresis)S Al RNA Al 29 QE|228]El(integrity) S E<l3ltt.

nod

nhg-2 TobA| e FEE RNAAEE ooz Lga dT ZekelW(oligo dT primer)9t WA &4
(superscript reverse transcriptase, GIBCO BRL, Gaithersburg, MD, USA)S o]&3le] I Al (reverse
transcription) S 83dle] cDNAZS A3 th. A} (reverse transcription)S 3] I cDNAS F9
(template) o & 3dlal FEZ3 12 = F4A cDNAY 5'¥ 3'ZF7 A A(flanking sequence)S 3E#}o]n
(primer)® 3}, iQ SYBR green supermix (Bio-Rad)$} CFX Connect™ Real-Time PCR Detection System (Bio-
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[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

[0121]
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Rad)S AM&3le] A=A PCRS Faslsict. ol A8® Zglolw A< (primer sequence)< ¥ 1o YEFHATE

F 1
Gene description Primers Sequences (5" —3') Annealing PCR
temperature(C) product (bp)
MAFbx F GTCCAGAGAGTCGGCAAGTC 63 141
(synonym:
atrogin-1) R GTCGGTGATCGTGAGACCTT
MuRF1 F ACATCTACTGTCTCACGTGT 58 106
(synonym: TRAM6E3) R TGTCCTTGGAAGATGCTTTG
Myostatin F TCACGCTACCACGGAAACAA 60 166
R AGGAGTCTTGACGGGTCTGA
IGF1 F GGGGACTTTCGTGACTGAGC 60 165
R GGTAGGTCCGGGTCGTTTAC
Glyceraldehyde F GTGATGGCATGGACTGTGGT 55 163
3-phosphate
dehydrogenase
(GAPDH) R GGAGCCAAAAGGGTCATCAT

2) 92=¥l E=¥ (western blotting)

Azl 2"l E2"S F3st7] fla wiAl(nedia)E AT 2+ D(well)ol, 500 pLe 100 mM Tris-HCI,
pH 7.4, 5 mM EDTA, 50 mM I &4t YEF (sodium pyrophosphate), 50 mM NaF, 100 mM <2 ZEwn}i}FAk
(orthovanadate), 1% E=Z=(Triton) X-100, 1 mM ¥Hdugt&Exd Z3F 9 2lo]= (phenylmethanesul fonyl
fluoride), 2 ng/mlL oFZZEE]d(aprotinin), 1 ng/mlL F~EbEl A(pepstatin A), and 1 pg/mL FHE
(leupeptin)& &3t &8 W3 (lysis buffer)E ¥ AZE &AA L& 5 1,300 xg, 4T
oA 2087F YAEZI T J1LH =& FHolw BY=X=(Bradford) Hol wa} wmAS AHEE vtk (Bio-
Rad). A& I 40 pgs SDS Fejoba o= A(polyacrylamide gel)ol A7|FEAZ §F HERLEZQ
= Wy g 2(nitrocellulose membranes, Amersham, Buckinghamshire, UK)S.Z o]FA|FH T}, WHYAS Ed -
&5 A A (tris-buffered saline)9t E¢ (tween) 20 &9 (TBS-T)& ©]-&3lo] 108 Fot 33 W&o
AFE = 10% 27 DA (skim milk)E o] &3] 60&3F Abdalgith. o]F WHHAS 1:1,0009] H]E&= 34 g
12} @Aol ol 4TolA FEGA &5 1247 &<t g ¥ BS-TE ol &3t AL, WEHAS v
Al 1:2,0000] RlER B4F 22 A @A 60w st wigstar A&tk o] W, 12k A= S6KI,
phopho-p70S6K1(p-p70S6K1), 4E-BP1, phospho—4E-BP1(p-4E-BP1) 1#]il GAPDH (Cell Signaling Technology,
Beverly, MA, USA)E AM&3Fltl. #HFA o2 WAL X-ray ZEo| ECL =¥ &3 3% 7|E(Western blot
detection kit, RPN2106, Amersham, Arlington Heights, IL, USA)E A}8-3le] A17bglsloltt. X-ray EgEol Al
Zbslel wl=E 270 3 Quantity One analysis software (Bio-Rad)Z& o]-&3lo] AH#3}al3it).

/\1:—
T5
v

D e o B Zel v Bakse] 2d st &<l

2 Ao A vk oA EE o R ofdutolite] o whulz 34 9 3
gelatgint. d@xHEES A ﬂili@w@J@%'ﬂﬂﬂ =& AYstA
i gt @de] 9l p-p70S6K1 R p-4E-BP1 © z , o

MaFbx/atroginl, MuRF1, W] 2 2E}& (Myostatin)®] &L Fold oz Zrlslda &5 =7 %%%ix}o IGF19] )
e ZaHdu. opdo) ik AEsh 49 dAMERE( dexamethasone)oll ]38 Z43F p-p70S6K1 2 p-4E-BP1
o] wwid oF 1gjar [GF1e o] thA] fFoHoew ZUlE9lar, MuRF1 % MAFbx/atroginl, ®| Q. ~E}€l
(Myostatin)®] &AL FoatAl HAHATHE 3). weba opAlepolihe: mpg-2 ZolA| oA p70S6K1 2 4E-
BP1 izl <lalks}l 2 IGF1 FAAHS £7FA17]a, MuRF1 2 MAFbx/atroginl, W] 2 2~E}E (Myostatin) &=} w
AE AN CZAN FFH o8 259 & ST B E AoE Almdn.

@A Fol okl wA FAHoR Mestug Folvh. Y] oE AF oY @ AR
° S S

o 1 WA 39
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[0122]
[0123]
[0124]
[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
[0140]
[0141]
[0142]
[0143]
[0144]
[0145]
[0146]
[0147]
[0148]
[0149]
[0150]
[0151]

[0152]

[0153]
[0154]

[0155]

3T
SJoFE, 43

i

E2 S SRS
[Azel 1] oFebd =
<1-1> AHAl9 A=

opAlzke} 2t 20 mg
F9493=E 100 mg
23 10 mg

g9 QRS

tilo
ot
%
o
ol
K
N

<1-2> A9 A=
opAdlzte} it 10 mg
S 100 mg

stz 100 mg

ZHorEA e Il 4 2 mg

d710 AiEe TR 5, B AA] A

<1-3> HAA S A=
oA ztol 4k 10 mg
NARAZZ QO 3 ng
FFsE 14.8 mg

ZHoEAEIY 4 0.2 mg

<1-4> FAAS] A=

obaekel At 10

&

T E 180 mg

opAdlzte} 2t 10 mg

o] st 10 mg

YHE 5 mg
AT A
23 A
7o) RS B Azl wE A
A+E 7Fste] AA 10mLz 2d3 3 3

[A=zd) 2] ARAEF A=
<2-1> ARRZAE Ax

obAlztel At 10 mg

wol weba BAstel AAE A%

Rz Sxste] AAlE Az

_15_
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[0156]
[0157]
[0158]

[0159]

[0160]

[0161]

[0162]

[0163]
[0164]
[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]
[0172]
[0173]
[0174]
[0175]
[0176]

[0177]

[0178]
[0179]
[0180]
[0181]
[0182]
[0183]
[0184]
[0185]
[0186]
[0187]
[0188]

[0189]

W)
W)
W)
W)
W)
W)
W)
W)

e A
A o}AlEIO]= 70 ug
E 1.0 mg

B; 0.13 mg
B, 0.15 mg
Bs 0.5 mg
B, 0.2 ug

C 10 mg

R 28l 10 ug

Uz EAlolu|= 1.7 mg

ox
~N
1o
=
o
rg
o=
=)
=
i)
i r

<2-2> AREES A=
obdztel 4k 10 mg
HIEIT C 15 g

HIEFY E(2) 100 g
A 19.75 ¢
stsloldd 3.5 ¢

Uz EAlolu|= 3.5 ¢
HEF A 0.2 g
HEl Bl 0.25 g
HEFY B2 0.3 g
AT B

.
5ol

N

A58 Az met

(ot

e o
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[0190]

[0191]

[0192]

[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]
[0203]
[0204]
[0205]
[0206]
[0207]
[0208]

[0209]

[0210]
[0211]
[0212]
[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]
[0220]

[0221]

sl7)e] E b o]
U oax A8 e

<3-1> FLHFF(L3a2A)
oAzl 2.0 FH%

2FL 5.0 TH%

U 4.0 TH%

ZEEHolE60 1.5 T4
ZHGA AT LY E 1.5 T
HFEaea 0.5 T

Fhr g /Fhr Y Eg S Aol = 5.0 T%F%

FYUAY 3.0 %
El
=

AAS to 100 =%
’F719] wisiul= vl as

20 AAselE Bgse, 49

—

B2 FARIF(202H)

opAlEte| it 2.0 FF

=

2A™ 3.0 TF %
nedZed 2.0 =% %
Z2IA=YT 2.0 FF D
Fh2EAN I EEYH 0.1 TF %
PEG 12 =dFdoAHZ 0.2 TF %

Z g £H0]ERD 0.4 =% %

Egdegoelyl 0.1 T %
WA, AL s A

_17_
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[0222] AAT to 100 T %
[0223] 719 gl A skl Ak s v AR £3 2ASAN, 1 wiRtHlE 99

20y AAFIE FuEe], BRH S3E Rokl Y AzWE wek AT F 9

[0224]

[0225] <3-3> g%

[0226] ofAlEll At 2.0 T %

[0227] Z P EH0lE60 1.5 % %

[0228] EHEA 2T L0l E 0.5 T %

[0229] PEG60 A stT]miAf 2.0 5% %

[0230] i e e (Vs )

[0231] 2FAH 5.0 TH %

[0232] stzdg /st EdFEAgdol= 5.0 TH %

[0233] =AY 5.0 TF %

[0234] HEAZF 3.0 TH %

[0235] z22ZAZYE 3.0 TF %

[0236] Egogrgoltl 0.2 TF %

[0237] WAl AR

[0238] REE

[0239] g A%

[0240] AAG to 100 T %

[0241] d71e] migule vl gdaded A dEs v AR £ 24T, 1 wiEHE do®
Wy AAste e Fkshe | SAARD sHEE okl A o] Azl whel Axd 5 9l

[0242]

[0243] <3-4> AR Y

[0244] olA e}t 1.0 £F %

[0245] Ay 10.0 FF %

[0246] Z &0l EGR0 1.5 TF %

[0247] PEG 60 B3I ulAlf 2.0 TF %

[0248] LU A AT Lo E 0.8 T %

[0249] et 40.0 T %

[0250] AFAH 5.0 TH %

[0251] Jlz=dg/stzgEGZAetol= 4.0 TF %

[0252] ZYAHE 5.0 TF %

[0253] BEAZYF 3.0 TH %

[0254] zeddZdFT 3.0 TF %

[0255] EfoekZoldl 0.2 TFH %

_18_
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s=s4f

[0256]

AAF to 100 =F %

[0257]

i

719w =

3

yAO

[0258]

[0259]

<3-5>

[0260]

[0261]

13.0 TF %

Zond

[0262]

SYUAMHE 5.0 TF %

[0264]

[0265]

[0266]

PEG 12 w=dodolEZ 0.3 FF %

[0267]

Ho]E60 0.3 T %

=&

[0268]

[0269]

to 100 = %

A
719 uj

[0270]

i

)= A

T
H

}b]'

[0271]

[0272]

<3-6> A

[0273]

[0274]

[0275]

ZYAE 5.0 TH %

[0276]

FtEEAudZe Y 0.3 FF %

[0277]

[0278]

PEG 60 Z8talvkabft 0.5 3 %

Eg o

[0279]

[0280]

[0281]

AAG to 100 TF %

[0282]

=\l

T
H

AF719] )

o

[0283]

[0284]

A qk, 19le] A s}

bl

IR

Lu] =

3]
H

7] Y

[0285]

;OL M
o
i

P oT

B %

=
=

%1—

[0286]

[0287]
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[0288]

Azelaic acid
(100 uM)

0.45

0.40

(mm)

0.25

0.20

Azelaic acid
(100 pM)

v o pAAe gelw A agel 7

0.35
0.30

SSS0d 10-2173179

o
ded B Wl dAAl Aeoln @A o] ofd Ao

Myotube Length

_20_



SSS0d 10-2173179

E02
A
Dexamethasone o % .
(50 pM)
Azelaic acid _ _ .
(100 pM)
B Myotube Length
08 -
a
56 I + 62%
T b
E
04 - 3
- =
Dexamethasone . .
(50 pM) )
Azelaic acid _ F:
(100 puM)
E83
A c."’éb
> \& OBasal MDexa MAzelaic acid
P 2 S8 XA elalc ach
& &
" £ " 4 a
D-PT0SEK] W e G 'z
£ a
P70S6K1 § 17
c
s
p-4E-BP1 5 g8
o
L]
2
4E-BP1 2
< 086
22 p-P70S6K1/P7056K1 P-4E-BP/4E-BP1
B @Basal mDexa BAzelaic acid
28

N
=

ma

Y
[

Relative protein expression
= a
=3 =

=
=

MAFbx MuRF1 Myaostatin IGF1
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P

<110> Industry-Academic Cooperation Foundation, Yonsei University

<120>  COMPOSITION COMPRISING AZELAIC ACID OR AS ACTIVE INGREDIENTS FOR
MUSCLE STRENGTHENING, DEVELOPMENT, DIFFERENTIATION, REGENERATION
OR INHIBITING MUSCLE ATROPHY

<130> 1064692

<160> 10

<170> KoPatentIn 3.0

<210> 1
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> MaFbx_F primer

<400> 1

gtccagagag tcggcaagtc 20
<210> 2

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> MaFbx_R primer

<400> 2

gtcggtgatc gtgagacctt 20
<210> 3

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> MuRF1_F primer

<400> 3

acatctactg tctcacgtgt 20
<210> 4

<11> 20

<212> DNA

<213> Artificial Sequence

<220><223> MuRF1_R primer

_22_



<400> 4

tgtccttgga agatgetttg

<210> 5
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Myostatin_F primer
<400> 5

tcacgctacc acggaaacaa

<210> 6
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Myostatin_R primer
<400> 6

aggagtcttg acgggtctga

<210> 7
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> IGF_F primer

<400> 7

ggggactttc gtgactgage

<210> 8
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> IGF_R primer
<400> 8

ggtaggtccg ggtcgtttac

<210> 9
<211> 20
<212> DNA

oin
1]
Jm
el

20

20

20

20

20
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<213> Artificial Sequence
<220><223> GAPDH_F primer
<400> 9

gtgatggcat ggactgtggt

<210> 10
<211> 20
<212> DNA
<

213> Artificial Sequence
<220><223> GAPDH_R primer
<400> 10

ggagccaaaa gggtcatcat

_24_
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