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(57) Abstract: The present invention relates to a promoter of muscle cell differentiation or renewal, to a pharmaceutical composi-
tion for treating or preventing muscular impairment, and to a food composition for alleviating or preventing muscular impairment.
The promoter of the present invention is ettective for muscle cell differentiation and renewal, and the composition of the present
invention is effective for the treatment (improvement) or prevention of muscular impairment.
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B outge 28 23 == QA SAE G5y 2AE B A=,
Bt} FAHoZ | AH#H € (hesperetin) g FEARLE T3l ZSHAHE 23
E ol
=~

we A4 FA08 ok 24E, TRl A8 Ex Mg Ry 24E
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292 (hesperidin) @ 2 o} F8 2 32w € (hesperetin) TEF
Hlo] 0 ZelR ol g EFHT oI Xuw B £H] A vlo]la2F EF A
glol= A G AT acyl CoA(cholesterol acyltransferase)9] & Ao 93]
3}-o}e]l 2 A (anti-atherogenic activity)2 YElE A2 <&A dd. &
T 2y dadadde Ay AFsel o8 A dEeadst gAY s
Heeoz Agact, FaddEe vHA TN 2yl E8lE AL, -
delz EAL vehdt. =3, dadHee ABMES} ZokslE(osteoblast)E
AatA 2B zdA] BEstn AEF7E GlA JAgozA FuY AXxY F
28 AAtt, Hd sadado]l ¢t EambelotA] EA4E F7HAI7IA BUP
% 7 Z(signaling pathway)olA RINX28A & FiEdted TFolAE EIJE £33
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AE gt MY SHAE B3 £ Ay SILYHS AT

L, B dge ot oz {Hd 4o dadduE 25FNE 2e A
Aol Fojsts dAE Egste T ASHHE AFdt

olge], B wae ostyoz {FAJ 49 dadHHUS A FoAd=
GAE E¥sts 25T AR s ATIG

& 3 A5 Y (hesperetin) S FAREAECE ¥ Fdte ZHAE &5
e A 218 Y 2HES ATTH.
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ot# (crush)$t 2 913 29, #AF2HAY A G v 2¥= &5 F9 &
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Aol FAsts GAE T3 5T NEUHS AFTTH.

v, B oy Fgyoz fadt g9 sladddS A Fose &
AS LstE 5o AU S AT,

A7) 2E5FNE TEAES, TS, & &, 2oldYFT, TEEAET,
ZAA ARA Ay 2 A EFoR oFojy FoE RE MEYHEE Zo] uig3
st} olol AR et

HEo AdAFol ¢E 3, B Wy ZAE #I W& E U &%
o E FdstA ALdEot.

A7) AaAHEL 7S E3}F XT{FFo| AT EE WATR FAUt I
o, FEAES FgHoz FHEEHE FAd A Higtelo xﬂxﬂﬁ}a}@l Fol g
4 dok. AASYE B¢ BE AMRSE A, FFA, 2FA, &4, FaA
2 AR A 59 FMA = RFEAE AT F UG %?Toﬂ-a— A7 1Y
AAE BA, A, A, FGA, PeA ol TFEHH, olHT AFAAE &
W o] zAE FHolk sl ol RPA o EW, AE, @ids, FI=
.

A% ALAAZE A=A, HEAA, 74 R AHA

So] AgEE, T3 ALHE g IHAA B, A= seR oleldl eir
234, og BW S84, BolA, WEA 2 nEA Sl £FY £ U w7
FEAE A8 AAels FAL

T AA, dgA, fA, FAAZA, HZAHA
gk o g, HFASAY dEE
Aot FEAEE Tt Az & ey, A A AzE Z2Ed
e, ZedgdaaE, 2n 29% 2 AEA V5, JdESdoES EE
FANNsT daHE 59 5 AT HAY NAZE APE(vitepsol), PIIE

b

Z EH 61, 79teRA, @9dUx, FEYAE € AgdE 59 AlgE F Y. B
o] oFStRAEL H| AT FoJA] HiFAL, AWFA B IS FAE FY9
7} 8kt

2 oo AR 5 2 WM e, dadyE Vo2 Al JE 1Y
0.001~10 g/kg, BFEA A= 0.1~1 g/kgd] &F o2 AL 871530,

H ogol 2B = GFEAHEL F TF F 0.01-99.99 T FHE + A
t}.

A7) FAfdEe e or wE AEEHoZ FLFHE EA, ¥IA E
= AR 5& Hulsle AASE F deH, AAZ T LS Remmgton's
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AETE 242 4972 MGA F, dnjgez #&ds Z24E Jebd adolq.

T 5= F2addg Mo wE CCI2HEe HHE dr|Fdez #Es Ay
£ Yerd Aot

T 6L CAI2MEE FF @Ar|AoE #AFA, d= T FF-YA4 AZE A
&5 Aol

T 72 B39 (2012 AE FE2EE WHEEF (immunoblot)$F Aol

T 8 UX 10& Z}z 2388 (212 AX FE2E U9 7lAd, myoD,

MCKS] FdlA <l mRNA &S Yeld xo|g,
- & FHavda e xy TEo WE, pMyogenin-luce] F4& JEd 1

Zj o]t}
T 125 d2anwEge Xy sxo wE, pMCK-lucd] EA4S Jehd 1=

bt

132 F2A#@9y 2y F= E MyoD Al FFol W&, pMyogenin-luc

4= AadgEe Ay 5 2L MyoD HE FFo) @&, pMCK-1lucd &
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T 16 MyoD, MEF2C, & MyoD+MEF2C ‘2@ 9 E]E pMyogenin-luc #HE ¢} 3
7 537“4@?}/\]?1 A XA 2 XH 42}2 B35 H1}o)

g

&t | immunoprimmunopre(IP)Q} "49136—?7—‘1 %’-‘—1(18)% 33 Aol
=)
E

& AENA, MyoD, BloAd o HiE-olRe) %
A8 Aot

d s d9ehE EAEoR

T 22 YR = 245 242 Faddewe st XA, MyoD, HleAd &
MCKS) Adid 2@ &8 Yeld 1ol

T 258 TA 258 2T & fﬂﬂl?égi #E3 Ao},
T 265 TA 2502 RE $E AEFEES SDSPAGE HHoE &8 A7FEd
T ueAY A2 AR EEY (immunoblotting) ¥ 234E YEl Zojo,
(2] AAE Ak H 9 HH]

olal, B W AAd L AZRdd g AAs] YT,

@, 37 =

<Alete] Eul>

2 ool AXdo]q ALgg BE A FS otg9p o] Y53

g (£S5 95%)& Sigma-Aldrich(St. Louis, MO)ZHFE Ao,
AXHYS 93 RE A|8%= GIBCO-BRL(Invitrogen, Carlsbad, CA)ZF-¥ T3t
o 11 FBS(Fetal bovine serum)$} HS(Horse serum): HyClone(Cogan, UT)2 ZEH-E

Qe ahec.

<d|o] g} A >
AAd F dolgE HE + SEMeZ Yeldllt. FAAF {942 unpaired
Student's t-test = one way ANOVAZ ZAAEAct. 0.05 o]3te] P-gkL FAA
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o7 SoAo] Y= AHoZ 1FEH, FEo|A*:P<0.050]3L, **:P<0.005°]t}.

<AAd 1> v SSHAER £33 £3 a3 g9l

<1-1> 2w Ee e A X (myocytes) £33 FEF T

AZEAH X (myoblast)$l C2C12 A E3(ATCC,CRL-1772, myoblast)E A
t Ed(mitogen) A WolA, davdde Edste A EXIsie
o] ZAE(myocytes) 2 £3E FEFoEHN, dzmddo] ZAXE 3
o HX& JFE Fotetad s,

FAHoZ, 1099 FBSE /b &AuiA] WelA, CCI2HEE 48X3t &
¥ 5448l (confluence) 2 AEAAFAIZT. 2 F, AX WA & 299 0SE M7t
DMEM(Dulbecco's Modified Eagle Medium) A7g¥iA|2 wAstqct. 47 AEE
80 Uyl (i) RAAA agodEe dxddes AestA &kai(-Hsp), (ii)
FlA agole sladaE® (100 microd)€ A a3 th(+Hsp). 7] DMEM =)=
AYg ZolFs AX EIE FEIHUT. A7 F 2FES 19, 2¢, 4dAA
0.1% Triton X-100& 3t 2% FSESLHIE=E NEHAFAIA uAstaL, 13
A9l 8-MHC A (Santa Cruz Biotech. Inc., Santa Cruz, CA)e} 7 wigdd F
 Alexa Fluor 488-83t 2xF A (Invitrogen) 9t &7 w33t

-0k NETE 3 F3N) 7 (Zeiss Axiovert 200 FF dv|A, Carl Zeiss,
To)oz #Estn, FF-YA HNEFE AFSAT. 1 2HAE E 2 WA = 4
o YeERHAT.

= 2& 19, 29, 4949 sadad Mg CCI2ME(+Hsp) LFFH &3

A8e Mest e CZCIZH]E(—Hsp) 282, 2% WolHOeE BT AE U
bl Tdolth. AV =4 2L 50 micro meterE WERHTE

T 20 934, U]Oﬂ]”«] 23l 458 M E(myocytes) 29 FE sy
(Morphological) W3tE A7t &Aooz F7Mge & + U

£ 3& 29, 44AY s2vdgd A C2CI2AXE(HHsp) 25 A =HHd S
A2 etA & CCIZME(-Hsp) ZF Watel, B33 dvl3d el "E(field) 7
P-4 NEE AS4E 298 Yegd Eolvh. 10 =EERHY HE R BE
QAE AL H.

A7) & 2 2 £ 39 Az RE, e o 4F5d SAX
(myocytes)®] 7F F%38t9 o™, MHC(myosin heavy chain) T@o] ZAdHASS
o & k. olgt e AdE FZTEAME(myoblast)7t M E(myocytes) 2 E3}

ol
do Ho off
o

H

ot 2
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e AL Fadddoe] 2SS YehlE Ao,
FH, £ 4= davAE e MY 12X s2AHEE MY F2
CCIZHEE 4Y7F wgs &, 83 dojAdoz #23 AFE veld a1golo,

Aavaee Aeldt C2CI2HE (+Hsp)oll A T84 2 (myotubes)o] TZH AT,

AZEAE (myoblast)E §&FFo] B4 ZH(myotubes) S FAst o]
A ZARE AAEE AR deAd JouzE, o9 2 A=z ¥y ZAF
A S dAg F Ao

<1-2> 2 vieAd ¢d &3 53

128 FAE F-MIC FA Al - U].Q_ A'd A (Santa Cruz Biotech. Inc.,
Santa Cruz, CA)E AFE3F A& AQsta, 47 <1-1>F 43 P2 LA
=

g A3E = 59 & 69 YeERAATE.
T 55 19, 29, 44A9 sladHHE g C2CI2M E(+Hsp) I F T &2
S AHgstA L& CCI2AE(-Hsp) 2L ¥F dv|Foe=z I3 2948 U

T 50 BiE ulel Zo] mleAde] wd A, FaHHEE AT IF
oA FH3 F7MgE ¢ F Y.

E 62 19, 2%, 44A9 sl Al CCI2A X (+Hsp) IFF =¥
S AstA @2 C2C12ME(-Hsp) ol sty HF fﬂﬂlﬁ el 8= o

4
Q3-44 ALE AST Adelth. 10 BTEYY JF L BF 048 AU
oich,

olg Ba daviedel 25xAARY BV FUFoA, THAE F
Axtel BdD HF BHE 21T FARYT

mepd, daddue SHAL 25e FAsE 8 vehie ¢ 5 9

n

<A Ao 2> F2Hd "ol 2% v AN MCK FAHA &dd £3o 9F ZFHXE

23 &3 9

<2-1> 339 2012 AX &8 HYEE(immunoblot) ¥4

A7) <AAd oA, damHE o3 mleAd ddo] £IEE AT
Ao o]0}, woAY FAA Tdd doA sz=AHE = AAUE i &

-

VA
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olr 7] A7 485 st

FAudeEe vEE(0, 20, 50, 100 microM)E A&l g vz A, C2C12 A
EE 29 B HAAd <1-1>oA 9} Fd HHeR EAZY. A AXE F=
E(Whole cell extract)2 AXE &3]8€8H9(0.5 % Triton X-100, 20 mM Tris, pH
7.5, 2 mM MgC12, 1 mM DTT, 1 mM EGTA, 50 mM beta-glycerophosphate, 25 mM NaF,
1 mM Na3V04, 100 mg/ml PMSF, 2 mg/ml protease inhibitors)olAl &&|A7 o+,
AA R st AFAS Het AJTh. 7.5% otAHolrlol= AE AEEte ol
AL A7|ds Esigith. wwFo] Y9 ofaHojrfol= AZRE AFE T
ste] gl A S o] F W Z-P(immobilon-P) %(Millipore Inc., Invitrogen)o] ©o]%
(transfer)A1Z) &, wlAId, MyoD, MEF2C, ¥ wlel-Aglo] oigt A (Santa Cruz
Biotech. Inc., Santa Cruz, CAYS} A ZAFAI7Ia, Folof 2z A (HRP-
conjugated anti-Rabbit IgG X+ anti-mouse IgG, Zymed, South San Francisco,
Uusa)et A BESAIZT 2 %, Foulg(luminal) Al9H(GE Healthcare,
Buckinghamshire, UK)& A}&3ld E3l(development)d AFE T 79| YehfAct.
T 7& ‘?ig"%'g—%(immunoblot) 24 232, e 2440 §F-EH R
n o Ade BHE F7HA17) ¥rE | Myo D9} MEF2CS] 2 4FL d2vHEy 5%
of wet ‘iﬁﬁ}’q s ¢ T UM

1

<2-2> ¥31¢ C2€12 ¥ F&E2 HANZH(real-time) PCREY

A7) AAd<2-1>o et U3 WHogE B3g MEZHFE TRIzolA| %
(Invitrogen)& AM&3te] & RNAE 339, FAAAID F, AAIZF PREAM S ©
S ol T,

A cDNA HAE st vl RNAE G HAPAEA(reverse transcriptase)
(Invitrogen) &AZ GHAMAZT. = 3 ABI-Prism 7000 A9 tl= E](Applied
Biosystems, San Mateo, CA)E AF&3ted AAIZF PCRE ST, A PR
tge &4 Zatoln 2 35t

HE-A "l

Aursk Zelo|v(Forward primer): 5'-agagggaaatcgtgcegtgac-3' (A EHZ

1)

Agntgk I a}o]v(Reverse primer): 5'-caatagtgatgacctggecgt-3' (A EHE
2)

MCK
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A4per Tg}o|w: 5'-cacctccacageacagacag-3' (A EWE 3)
AugF T glolnf: 5'-accttggecatgtgattgtt-3' (A EHIE 4)

] @ A

A3 Tzlo)n: 5'-caaccaggaggagegagacctecg-3' (M EHE 5)
AubgF Taloln: 5'-aggegetgtgggatatgeattcact-3' (A EHE 6)
MyoD

AursE T glo]w: 5'-tgggatatggagettctatege-3' (A E¥HE 7)
Aulgk I alolw: 5'-ggtgagtcgaaacacggatcat-3' (A EHZE 8)

Zyzbo]l At A ¢l mRNA 2 ghe WEl-d" gro = ¥ F3H(normalization)
3 3 Ct(threshold cycle)@ge 8 AASEY. o 235 = 8 WA 109 e
Ak, dHolHE 3389 5HAA H¥S T3¢ F, Z2H4E HF + SEME YER
Jth.(Ns:not significant, *: p<0.05, **x: P<0.0005)

A7) £ 8 WA 100] A5E, FAA DA FEAA, sz o] 1o
g B98 FES NyoD $24 BAllE Qe mAA Fevhe AL BAY
S A, E, daddue 28-5d oA MKY 2dE FANRE L £

<AAd 3> 2 vleAdH MK FHA HALE {3t MyoD| BA
#2334 g

- A7) <A >80 28, davdde] veAdH MK mRNA +F
ARe geadon, FAx daloA slxHade] 275 I 43

tlo o
> oy
)

<3-1> F2vge neAd TerEs MK T2REH FAFE 53

Fadgeo] A nleAdT NK FAx AALE z2ddteA] 24 9
), 2012 AEE & mA(DMEMANA, wiYd HAI9 vt=e] 50-60%5 AE7F He
w7} 2] (50-60% confluence) MEAFAZT. I F, F ZF2Z U5 (i) AW
X 8= C2CL2ME wHeAld T2EREHA dAZE FAFZHA XY

(luciferase reporter) A} (p Myogenin-luc; Dr. Andrew B. Lassar(Dana Farber
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Cancer Institute, Boston, MA)EZ & UF)E ZEHEX2HEFAFAYY (Jung
H, Lee 5, Augmentation of PPARgamma-TAZ interaction contributes to the anti-
adipogenic activity of KR62980. Biochem Pharmacol 2009 #Z)C2 UArHOo=
g AFY (transfection) A7, (ii) FHA ZFolle MK ZEEE AZE FA
HebAl 2l xE A (pMCK-luc; Dr. Andrew B. Lassar(Dana Farber Cancer
Institute, Boston, MA)Z FE dF)E AV ()T FAF HHoZ AFHOE
FAzAsAY. Az Fol= pCMVB (Invitrogen) g 7 FAFAsRT. 24
ANz F, A7 T Ol AwE uEAl(nitogen) WINE FHEL, ZH2 F 2
®1(0, 20, 100 microd)& FUske] 24413 F<t wjgsaint.

2zre] 8o al FEAH A (luciferase) E4S FAHGA £4 ZE
(Luciferase Assay Kit)(Promega, Madison, WI)& o] &3}, AZALS wiwdol w
2} £33t

RLU(Relative luciferase unit)S FAFY E &S A HF AEERE ¥~
FAF2H pMVE o] WEl-ZHEAITolA] 402 EFEHstY AAs.  fold
induction® ZEZ FAL 12 39 Aitsldord, dolete 339 SHAHYA 43
o] B + SEMZ WFERUATH. ( *: p<0.05, **: P<0.005, **x: P<0.0005)

O A#E & 113 X 1290 e

E 11e saddgey Ay sxd wE, vleAd TREEC 29 FA
2bA @ T8 S (pMyogenin-luc)e 44 UERH D Zoln, E 12& &
Haege g BXo wWE, MK ZTEEEHH dZ2" FAAZA Xy Fdz
(pMCK-luc) o 848 uehd Zefzott.

=11 2 = 120 9, e neAdTd MK T2RE 259 &
walgint, - wekA ) saddge TR 8438 I veAdId MK

A AAE FAAD F A AoB BAT

ic

S,
=
o %

o

2

<3-2> A A MyoD 435t &<l

DoAY TR RES NKS ZTEREE EF vlAdY bHlH @93 23t
2oZ sxm2, nQAYe] bHLH(basic helix loop helix) T A<l, MyoD7} 3
o] &) &5 Hex AFRE 2FsAT.

Aol AlLe MEFE 10% FBS - DMEM wix]o] #2|g HEK 293T(ATCC,
CRL-1573) 0] AT},

(1) pMyogenin-luc reporter +AAE o] 83 4AH
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HEK 2937 AEFo] HEE WE(mock) T MyoD LHHAE(Dr. Andrew B.
Lassar)& pMyogenin-luc reporter f+3xte} 37 ZHEI Ao EFAFPYRCcR
AXUz =¢9stn Sads HHAAT. FHA EY F 24A3Hd A7) AlE
sa#HHA” 0, 20, 100 microM)& FH7Fsko] 24412 of whEiTt.

ZAH A SHESAT RLU 2L 47] <3-1>F FYT HHeR AAsto
O ARE = 139 YERAT.

= 132 vy A7 sxo] wE, veAd ZREE AZd FA
HebA Bl E£E FA2H(p Myogenin-luc)e 4& Jelhd T ojt}.

(2) pMCK-luc reporter A AE o] &3 AY

203T MXFo] AEE #E(mock) == MyoD ZAHEE pMCK-luc reporter
SRR} A ZEEaHEYAFAWYP o NEYR E]jsta oS Id
NAT  FAR £ F 24A17ke] A7) AE] S22 H" 0, 20, 100 microd)<
Ao sted 24417 o] WgEEA T

ZAHTGA ERESAT RLU 23L& 47 <3-1>7 FUd HHoE AAsHe
O AFRE E 149 JERAI .

= 14E daddey X2 s BE, MK TEEEC dZd FAHTA
2] X B FAR(pMCK-1uc) 9] E4E& YEd 2 Z o,

A7 £ 13 @ & 14914, fold induction® ZEE &L 12 st AXtst
doro, dolet= 339 EdHA Ay HF £SEME YERRHATH. ( *: p<0.05,
**: P<0.005, **x: P<0,0005)

o Ad}, 2937 MZAA MyoDd €& (Ectopic) HdL HoAd TEHE
gA 7 NCK ZEEE S A4S 7z 7o, 48] STRAIRH.

A7tel o], AAHAEL MyoD += FAX} TE2RE AL FIIE T
NAOY, MyoD & WEE FAAG A7]x @& AFAAE AVl &L a%E
LR A AT

olgigt A2 HE, 3 MyoDe] HALH &g AFstd, 2 X

A °
_ T
$AA AAE FET F AST ¢ 5 Aok

Ao 4> 2R MyoDol e s $H =F &3} gol

oo g MRS TR Y oA, slzddel veAdd te
MRFs] B4l ol3E &l tie AL FRskgth.

AEFE 320 AZFY FYT ATFE gt
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<4-1> 2@ go] pMyogenin-luce] EAld) v+ A%

2037 AL Fo] AEEZ ME(mock) T v|AY ZHWE (Dr. Andrew B.
Lassar)& pMyogenin-luc reporter +4 2} &4 ZHFIEIAFHo|ElqAFUYHOR
AZTWE =98t glde SdAAT. FA =Y T 2427 7] Al
sl #AE (0, 20, 100 micro)& H7Fet] 2423 o wi ettt

FAAGA BHESAHT RU 2L 7] <3-1>7 Y3 o2 A5
O 2%E = 159 Y.

T 155 uoAlde] 93 pMyogenin-lucd] EAldd dig sadddy 5=
A g a3& el a8 Zoln.

471 = 15914, fold inductione HEE & (mock)S 12 3l A
o, dolet: 339 HHHA AP HF £ SEME YEMHATH. (ns: not
sigmificant, **: P<0.005)

T 15904 B ntel o], Zsld moAd dEe veAd I AAlY X
2RH 48 g oY, dandEed neAdY AAE 84s FHE F

TR A kT

r I

<4-2> ¥ g eo] neAdH Y& MRFsd A v+ &34

2937 MEZFoll AEZE El(mock), MyoD, MEF2C, = MyoD+MEF2C L& ¥ E
£ pMyogenin-luc reporter +Aze} A ZHFX 2O EFAFAWHOE HEY
2 EYstn glde TAART. A EY F 244 A7) AlEel] #2
A€ (0, 20, 100 microM)E #H7Fste] 24A17F ©f wjdstict.

- EANEA 45T U 2HAS A7 <S-BF 593 oz AAEHY
I A%E = 169 YA,

271 % 16914, fold inductione ZEE 4 (mock)S 12 3t AASIRA
on, dolels 339 YA A¥Y P + SEME YERAT. ( x: p<0.05,
#% . P<0.005)

T 1694 B el o], MyoDol 9% moAld T2RE 4L i
8l 2o 9t Frbsidth. g, MyoD 84& 57171 MEF2C §F ol
s MyoDol g wjeAld TREE 4L F/1EiY. a2y, FasgeS
o]2] g+ MEF2C2] MyoD B4 FXol+ 9v|v IS FIAA FUAH.
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<4-3> A2 e e &7 MEF2C$}t MyoDe] A3 F8o] 3L vA=X o

B
203T A|X o] Myc-E A MyoD Z&¥E](Dr. Andrew B. Lassar) %@ MEF2C
FHEE A7) <4-2>3 T o E]dE = 1791 ZlAE wpel & =3
oz, wuwldg W Ay, MY (100 micro)& A+ FAT)EIL 2443
=t wid & £33k, &% F AXE FEEWCE; whole cell extract)d
F-Myc FAE HEAA WIFAFE EFAE A HAZ T (immunoprecipitatio, IP).
B3 A28 2 F HAE FFES SIS-PAGE WHOoE T Uy, -
Myc &, F-MEF2C FAE AM&3ate] A3 £4(IB; immunoblot assay)e T3

&t 2 A3E £ 179 YeRdU.

T 179 ¢ &hH, MEF2Ce} MyoDel A A%
W] ke Aoz Jelwth. webs, FaHHEe
7} obd, MyoDe] EAFE FlA UEIEE &

Age savdgel g e
| olg 54 AAb 22 MEF2C
o)

<AAd 5> H2AHEE MyoDd] MUl WP =2 2 DNA 2F €4 33 F &<

<5-1> #AH ¥ o] C2C12 MyoDS] nuclear localizationo] PlX+= &3

D MyoD A3l 7|9te F =2F dAYUES o AAS] 37
Adl, slamzdEe &A1 selA MyoDd AEWN  HAAELE(subcellular
localization)& 37}t tH.

2012 NEXE 3 Ei(confluence)®2 MEAF A F, Az vEA
(mitogen) HiA| A &AHHNEE 5= (0, 20, 50, 100 micro)E 3L 244
7+ B¢ wpeksidk. 2 & A7) MXZHE NE-PER Nuclear and Cytoplasmic
 Extraction Reagents(Pierce)® ¥ FEEWNE)E F53td, 7] AAld <2-1>9]
B o 2 MyoDell thE WHEFE(immunoblot) ¥A& FH3Act. ©iwr, OCT 1 &
Al (Santa Cruz Biotech Inc.)E ¥ @& loading control® AM§3tH 0.

T 189 1 AF}E YIS,

E 188 dA2HdES FoAg AXe IFEFES WIEZR(immunoblot) &
A zolt}, T 189 <9std, FAddEe 2012 AE W MyoD9 nuclear
localization® fF-9J&How ZFAIz oY, 3 AEE izl (OCT1Y I

FE(leveDoll® S PAA F&5& € 5 UH.

<5-2> MyoD 33} DNASS] &4 &9l




WO 2012/011673 17 PCT/KR2011/004560

C2C12 AEE Fangee] F/H), B F7HEA &§2(-) 25E38 A
oA 48A17F wigEITE. B AYPE Yt FHHLAE AMEEIA %= EMSA
(electrophoretic gel mobility shift assay)® A7] <5-1>oA AL&3 PO,
AX 8 gWads F&Eslo] v (biotin) 22 EAE DNASH ®WFEE&H(10 mM
HEPES, pH 7.9, 60 mM NaCl, 10 % glycerol, 0.2 % NP-40, 2 mg/ml BSA, 2 mM
Na3vo4, 2 mM DTT)olA] ZAFAIZTH  ALo|d 2087 w817l T2, native 6 %
otz Holulol= Ao HrigdEIATt. E¥dE duds JdE Pgrdgq
(membrane) &2 o]%&(transfer)d}al MyoD Tz e] DNA A% EFHA 1L H3td
3294 HE2A]PolAl(Horse-radish peroxidase)”’t XEAE ZEFEold|d
(Streptavidin)3} W-&3t3 A5E HELR AT, dxHHE] A HA
e MXE AL Algste] HAYAH DNA(competitor) EA FFo WE DNA-T
WA AgEA S FAsAT. EF H2dEHEe] AdE AE A
9] DNA 2% 84 71 o5& st

a2 232 = 199 Yellidtk. MyoD ©lge] ol DNA ZF EHA ¥
ol slzmEE M it FAFE rjdn.

<5-3> DNA pull-down ¥4
7] <5-2>| A9} e ZA 2" Aol 27 MyoD D“’“’é«] DNA
A¢84 Frte YOoE olFH MyoD Bl ¥FH Frlel o AAA °“4
ut2bA] MyoD ©ra o] 20l DNA AEY F7ol uid sl a3 HAF
3l AA gz FHEE AFE31] DNA pull-down E4LS 33T,
MEE HKMG £4(10 mM HEPES, pH 7.9, 100 mM KCI, 5 mM MgCl2, 10%
- glycerol, 0.1% NP-40; 1 mM DTT and protease inhibitor cocktail)® 33}
AL F HAE FEES ve®lo] AFd(biotinylated) PleAY ZZXE DNAE
Ae)ste] wigE T, AEFEoln of7f2 QA B E(beads)E ATt i FER

=

AAES MG WY Z 33 AHT &, AAld <2-1>3 T9g YYo=z SDS-
PAGE ¥ MyoD TAIE Al&ste] WIER ¥4 (immunoblot assay)dtich. = A
£ % 200 YERAATE. = 202 DNA pull-down &4 ZAFolt},

T 208 Fashd, dadHdEe MyoDel EXH TZEFE DNA 2 =&
F7HINZ oY, MyoDd] 2dATES AH W7 A FUES & 7 dH.

meba] E A AL MyoDel ¥ localization T DNA 2 &4 EFo] 3%
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& % gleh,

o

2 nd F AL
<AAd 6> MyoDRFS 58 2w pro-myogenicEH

Aol ALEF AEFE 10% FBS T+ DMEM iAol £33 C3H10T1/2 F3tE
Z7)| A E(ATCC CCL-226)°1ATh. AIE Wi x| m2} SAXY ALAHE T2
2ed £ dgol oW #F  «HA  Uvk(Harada S,  RodanGA:
Controlofosteoblast functionandregulationofbonemass.Nature2003,423:349-355. ;

Gregory CA, Ylostalo J, Prockop DJ: Adult bone marrow stem/progenitor cells
(MSCs) are preconditioned by microenvironmental "niches" in culture: a two-

stage hypothesis for regulation of MSC fate. SciSTKE2005,2005:pe37. %),

<6-1> MyoD, "o AY ¥ wWe-dvie] Wy 5o WS F4

s~ v @ "2 pro-myogenic B4do] premyoblast C2C12 MEo| = 3=x] &5
S AFs) 8 vl 22 o RE Ay

C3H10T1/2 FUAE7IAE AEFo) MyoD 2@ HE R AEFE HHE =9
Ak, FAEA =29 2 A™d #d MEF FHE s retroviral
transduction W (Jeong H et al., 2010, FASEB J #x)& Al&3Itt. HMEFE
st gy Bg R g dstm, THAE £33 wiXE w@dsta s 3
252 (20, 50, 100 microM)< H7}aka 48A12F wigstgat. AAld <2-1>F F
A YHog MY 2ZES Euslo] SDS-PAGE, WHEE &4 HHE AA83
=3

O ASRE T 219 JeERI T
~ O A, MyoD7b H-ZEAE FHY o[oAd Ao Fasty] HEd,
MyoDe] E-AjA] A 23 neAd FH FEE UM

<6-2> MyoD, "] A 2 NCKe] Add WdHAFES] real-time PCR ¥4
AN <6-1>7 22 23 2h0M, AEE P A 2t WG
&1, TRIzol Al¢F(Invitrogen)= /\]—%6]-0:1 Z RNAZ AT 2RE $E3l9, dAA}

WSS FaEtgdm Zolo] AAIZE PR BAS HAIEAT.  AAIZF PRES AAH

b o2 AN,
MyoD, HAY 2 MK AUiE 2 £2L WE-dd £FL |FOE E
zsistel Mma AT T 22 WA £ 240 27 =ARAT. 2z AgE
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e oz FF3H(normalization)dt F, Ct(threshold
A, a2 AFE = 22 WA 249 Yepdiith. dHolHE 33
de =, Ax%E FF + SEME JERAS. (Nsinot
significant, *: p<0.05, *x: P<0.005)

nlo]2] 2 transductiono] 2% MyoDe] WEL Ul oA TAE F7HAIF
T3, MyoDE LA A4S, A voAdT MK F33 2ES &
AgEH O R FIHAAT.

olglgt AFERE, HaHdd e FUY VAT ZHAERY E3elA

MyoD 849 24& E3] #4383 pro-myogenic TS 7H1HE ¢ & AW

<A 7> in vivoolA s 28 A4 a3 &9l

slad#®ol in vivodlld THAE £3et Ao dFS vAEA ARE
gsty] ¢ shrlek 2ol APkt

C57BL/6 w}$-2=E Jackson Laboratories(Bar Harbor, ME, USA)ellA T<)&td
ArgEtgith. BFe A (n=6)E kstAl WHEHAIZL ¥, TA(tibialis anterior) &l

BaCl,(1.2% BaCl2 50ul/PF-92)8 &FALSte &4AATY. F 2§92 Y9,

AW 229 FHAA WY ANAHAIDE B} (intraperitoneal) WE PBSO| &3
ANA FLEATHE0 mg/kg, i.p.). FHA 2FY FolAl= PBS(PHOSPHATE
BUFFERED SALINE)E F48lqitt. 5Y &<t 471¢ Zo] A #, 544 F 215
9 HAE Oot22 gAY, dERE A8 TAS EFAI7IA &2 AL A8 £

B &k 3T

<7-1> H2Ad8e =8 A 53 v F @#F

A 282 ®ed &, 10 micro meter A2 5Ad T cryosection)dHaL,
7} AML 3 u}EA YU (hematoxylin)# o] A (eosin) 0.2 AT, PP L=
AN BEsgT. 2 285 = 259 JERAS.

T 25 AV 292 @R os #EAg dzolw, THAd BAE =52
100 micro meterE YERHATEH,

&4 3 59789 myofibers® ML =5 o
I AH necrosis)E YEFA R, FEAS Wd AEX JAFEE Yl 24,
AP Bgd 9, F4 H  AAY  ZAH(centrally nucleated

o

regenerating myofibers)? %7} 7t&38 & & & UH.

2
=
g
(b
o
i
rd
Ho
flo
ol
i)
=
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<7-2> 2] 2§ A 53 HAHH A

TA o 2HE 2

Ho
go

=

X
i

0|
gt

=0

SDS-PAGE ®

=z = 1 O
FEE=,

A X

=
<

T 260 YJeERATE. = 262 olFxERY A

_g_
HeAde 28 &

o A

sob A4 F o

vehie, 8a

=
=2

olejer Antz Ry sasade] Ao &) AA WolAd 2% AR HAol

0

&
oN

ol

A A8e dEe, 2%

=
=

244

| —
T

3 2~ =) 9

g2,

uebd

adE

5)el

A7 &4

’

3

<A zd 1> FFFAME

A
T 2

EQA 14.8 mg, vy

2}
=

sl HE 50 mg, A8 HAEZL22 3 mg,

gHoldolE 0.2 mg

ofy

<Az 2> AFE FAE

B

o

R (1 T3%),

2
Eus

TAEA wghae]
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