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A1 doA, A7) AAEZIIHNEE Ho| WA (ventricular zone)olA FEH AAZ7|AES] wjwg 3}
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379 3

A1kl oA, EZAYolAle AL AASAY, TRP  1(tyrosinase-related protein-1), TRP
2(tyrosinase-related protein-2) Y+ MITF(microphthalmia-associated transcription factor) WdE <A

stel WMEg e Uehils A2 5Y0R s NG SgE 2YE,

18l 9lelA, B-7beld(catenin) & A #&S T3l vAHEHES Uehle AL 5Jor s 7

=)
ofo

AT+ 5
A1ge] AoyA, B-7teEld(catenin) && = MITF(microphthalmia—associated transcription factor) =&
< dASE AR (inhibitor) & X$8tE S 5o o v g8 A4 E.

3726

A

A1l oA, 0.01 ~ 15%(v/v) 2] FBSE X 8sl= AAZ7|AE g = AASVHNE FE2ES 84

o= 3 nME s 2AHE.
A3 7

AMAZ7VAE WG = AASVHME FE2E5E FEATCRE ga3te FopaA3 2 A3 (hyperpigmentation
N

disease)9] oW E= X858 FASHH 2AHE.
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3 = AMAEVAE

dodd(ventricular zone)ollA F&¥ AHZ7|AHE(neural

stem cells, NSCs)E A3 wjx] & 7oA vjkst Z7]|AE wjkel 2 AAZ7|AE & wEhd A

S AdsteR, olE wHI FAAR sPE, gokoE, EE okEe s 93 4= sk Wl &
gk Aolt},

o] uR S AARsE Wl (melanin)S Wl eAlo] E(melanocyte) BF B8l I35 A EA wtEolx] A
ElmAbo] E(keratinocyte) 2he EIAMER o]Fdtt. o7]A HpdS o2 Ry FHAE Hostl A
Fo)A(free radical) & AAsI] AL ) dldS BFsE 5 23 938 a4 @, o3 Azghds &
b= aart AA el oL Rk A mAl | E(AAF AN E)7F Bojol "olxuhd wf ] FoA ol
A UrkeE Ao g A7

A7) gl AT A AbolEE AHEW thed g2t AelAlo]E(melanocytes) U 2t =<F (melanosome)
ol #eb g (melanogenesis) & ek, AL 59 A= AFE2EZA0 JIFES vA HHslrEATHlA 4
gd AE A=FZFZ2E (a-melanocyte stimulating hormone, a-MSH)®EH|7} Wolx|w o] Heldeol XS =
A, delbd AlE Yol ¥3Eo] Q= E]ZAl(tyrosine) o) ghs ofv] A E]ZA|YobAl (tyrosinase) 2] 2
fo 72 Ty (L-dopa)® H3}aL, o]o] =3-2-At}A|(dopaoxidase) o] #8072 Z=37])+=(dopa—quinone) &. %2 3k
T, HEA YA #HAGMA-1(tyrosinase-related protein-1, ©|3} TRP 1o]g}al )3} E]ZA|UA] S vk d-
2(tyrosinase-related protein-1, dopachrome tautomerase, ©]&F TRP 2, Dct ® Dct/IRP 2& ZE&3}o] e}
W)el zhgol oste] HepdS Adeitt. ol9 o] AdE Hehde AgtE Al E(AEFYAE)RE o]F3H
19 "rE| e} A Aetdo] AAEe AdetE £33 AES Bt

S

7] dEhdol A oo wol AZIA HW v, F, A 3 2ol A H(hyperpigmentation)&
Frste] M-S e AR F4 42 2AaE Ve dv. B=E, A QAT SUER Rl &Es)
= As F71= AHEE0l BolA A Aeldel o Wehd A e waAt sk a7 Skl H Sl

AA7ZEA ] muA] e F2 o ded A glojA e ¢F F J[EAoHAE MY Sa3% JEE o=
220 EZAYolA (Tyrosinase) S A4S Adfsle S B APUIS Sole EFAS e Aoz o
gtek. ol A JPEE mulAl =A@ Sol=2-F=, El&(thiol), IZARE, 4F€, BHER (s
ek mal g ItE Zh] Eelal i oW 717F AREAl dE 2], I§ S5, wE Absle|
F28S fFEstAY sk olg diAlstE AAE Fa, MEsEE Ake AAdTe gAF

o)
A

>

=
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2 IRoA, AV WYY e FEES AXS] A% AASTIMNEE 2 FFel Ags v ket vk
shAl= ejolell A frefgh A E7IAE L, 2 o] FAF ] Aol = vlo} H ] A (ventricular
zone)ol Al FEH AAEV|ANEE AFEato] wjgd H FEES AXsIT

2 odoA] ) " AAESTIAE vk ol oug] ZV|AEe] dF] ANAZVIMEE Adulgste] 58w
el 23t 4 Aes xdete EHola, AAEVINE FEE'S AAEVIAEE st SEAVelA
(homogenzer) = w2 3}s £ A4t o] €2 Asdoz ol Axd AEs st A, (AAld

1 #x)

o] NRFESVIAE g e AAESVIAE FEES TS AEAA R ALl EIIS E3bete] v
7I5& Fdsk, aigA s A vuls AAss defiAlo|Eo A Hephd A4 3 AAlTE A, H& vt
dAs A= ElZAIYolAlY] 84S JASAY, TRP 1(tyrosinase-related protein-1), TRP 2(tyrosinase-
related protein-2) 5= MITF(microphthalmia-associated transcription factor) W& A (%= la ~ =
15b).

wowge] A AN E APEIAL WF L AFENAE F
AdobAl &8s Asist=x Fsh7] 9ske], BI6F10 @elier} AL o] U
o olg NAZIAE WG D NASIAE FERS GEF FER A o
Aol 24 4w S4d9. 2

alat g zAdelAl B4S Aslahe 2

o Mmehd A4S odAlE B2

25 2R (2 NS} B
e wEde] o Ele
o] Mahd AL oA

EF ] wE ABEVIAE wjgEd I NBEVIAE FEEls HZAIYekAl, TRP 1 3 Det/TRP 2 F3
A5 WHE AAEE EBEdol EAFTL A9, I 9o A SARES x2dEEE MIIF
5

Ho
2
2
lo,
e
o
tlo
12

(microphthalmia- associated transcription factor Al (inhibition)dh= EF%E 59

A2 FAFTH (= 4a ~ & 5Se).

pul

& AAE7IAE n

==
o2
12
A
27

AE FE2E55 98 AAS 552D 57TBL/6] vF9-2= G (back)ol &2t

TS, 2 Ao AAZVIHE MY EE AASVINE FEEL, B-7lH(catenin) 2 A 8-S F
S|
le]

S Y= AS Efoz SH(E 12 ~ & 13b).

B ool 2AES B-JlHd(catenin) W& W= MITF(microphthalmia-associated transcription factor) ‘i
HAS A= JAA(inhibitor)E XE3ste RS 5ACR k. A7 IAIRE old IAHFE AL oYy

DKK1(Dickkopf 1), WIF(Wnt inhibitory factor 1), sFRP2(secreted Frizzled related protein 2),
sFRP5(secreted Frizzled related protein 5)7} BW}FE23}3L, o]E2 Wnt7} receptoro] vlQId sl AL A3
o B-7}eld(catenin) & W= MITF(microphthalmia—associated transcription factor) 3L AAAsHA HA

o}

we, B odyol  RAES Wnt/B-catenin signaling pathwaye] B-7}Eld(catenin) Hd  EE=

MITF(microphthalmia-associated transcription factor) LdE ZH3s 4 9= Wnt/B-catenin signaling
o
-

=
pathway®] #&d F-AAE 3t} o] FaAToZ g7 F Aok, FAP oz JAAQ] DKKL, WIF 1 2 sFRPe]
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m,

B odgol o] AAEV|ME vldN(Neural stem cells conditioned medium, NSC-CM) 2 A|HFE7]A|E wj
(Adipose-derived stem cells conditioned medium, ADSC-CM)< Z}Z} 10%, 50%, 100% = &@lsle], wWahd A4 2
o

E|ZAILolA] EAdol] MR JE¢S A A, Ble AETo] FU3 sx9 wIdds AIS A7
A g aSs AEe o] AE7IAE mdAS A LR dad Seke o Yol a, dEhdAdel
osts 7Hd $23F 340 ElZAvolA A4 A avE Y Eoldes & 4 Ju(E 10a ~ = 10d).

T3 AAZVIAE wlFd 100% AT NAEVAE FE2E 500 ATl A MITFeF E]ZAvolA], TRP 1 2
TRP 2 fr#Ae] Hdo] #A3] AAHYATHE 4a 2L = 5a Fx), ole} da] AE7AE wjgd 100% Az
o A= TRP 2 mRNA F-32ke] wdel] lojAwt mu|dt F=o] A4S Wi, ymx] MITF, E]ZA|vtobA] 2
TRP 1 frdzke] w&-e A2 WEo]l YIATHE 10e).

g AT A XYE7|HEE EJZA YA, TRP 19149 W37 ey AedAgo] #odst= A 714 &
2(E]ZAYolA]l, TRP 1, TRP 2)& ZA3s= MITFSF TRP 2& W3b7} ¢tk (Won-Serk Kim et al. 2008). &

NBZNAEE o g3t Wehd el wolsh: Al Zb fhd BWMALES wE U1, oF &aT
Ashs MITFE Guldszoly st Jom vehdth, A4 | AEN AE7I AL 92 NTFE %4

gomm & o 9adow depdas AERE e ojg & ot

3 ) MITFE Wnt/B-catenin signaling®] downstream target &2 B-catenin/TCF7} MITF promoter &Jafjx 4t
o] G dHA Art. Wnt @ EL vf§- HEF secreted signaling moleculeZH W F3} 7|Hof
A AEEHO AAo|v} 7hAME(progenitor cell)e] AME =21 gl vthAI A AE B (asymmetric cell
devision)® #L 7127 wadmAo|x Eujx= Fq3d dwmAdo|t), Wnt AR Wnt pathwayd] T84
(component)E9] EAWol= A Ashs doriw gk 3l Z2 Izt Aol HHste o] AFHIM

ATt

Wnt/B-catenin signaling Wnt 2J7+=7} receptor®t ZATHA] inhibitore] <ol wa}t On/OffAFE|=
H3lE T, On(F3r=9 A3 A]) GSK-3B8 9] phophorylation®©] inactivationA] B-catenin®] 3% *] ¢ &)
W& o]Fate] TCF/LEF12t A¥tste] target FAAHMITF)E 2&8& Z7FA171aL, Off(inhibitore] dFo= 2|3t
=71 AdstA] Al GSK-387F B-catening phophorylationA# E3E FEdte] PR o] %A EstdA
target FAAHMITF) Q] &3S A AT},

Boubwol o3k AAZV|AE v A ol vehE MITRY AR, gl de=so e 23z 2do] B-
catenin/TCF E3+ AQAZE Felsty] 93l Wnt/B-catenin signalingo] Z&#EF F7F=(Wnt3a), receptor (Fzd,
LRP6), inhibitor (DKK1, WIF1 2 sFRP)®} 1 ©]d} B-catenin ¥afo] #&® =3 (GSK-38, Axin2, (Kla,
B-TrCP), TCF/LEF1& FAFTAA BT, AAZS7IHE A TolA =7 F718ll oY receptor =
R A Fzdrh O 3A ZAsu(E 11). E3 =9l receptord AFES WalEte AR
(inhibitor)¢l DKK1o] AA Z7}eh& HI B-catenin® FAAFES Was el Egich. ey o
A4l A B-catenino] EaES HATHE 12). AAEZVIHAE sjFHe] Azl A Off(inhibitore Jo
=2 zr=rt AgtekA 37 FEHAUE g18t7] $1ske] DKK1, GSK-38, pGSK-3B <] T Aol Al 4]
3titk. ol AlAH(inhibitor)?l DKK 1o] ZA F7lE& ®HJ: ole 0ff HEE HFXde] B-catening
phophorylationAl# #a=S =3ttt AzZEt)h. T3 B-catenin E3fA]o] GSK-3B ] &A1 7IE ®B7] 9
sle] LiCl, BIO (GSK-38 9] inhibitor)S glate] B-catenin®s A3 A NAZ7|AE vjFal A2t
A A E B-catenin®] 3EES EAT (%= 13a € 13b).

H
Tl

HFXOZ anti B-catenin® anti MITF AL o]&3le] ChIP ¥4 35ttt o A3t AAS7IAE W
Z@)oll anti B-catenin A Z HAAIZ] Fo] MITF promoterS PCR3F A3} w& o] ZolE
I, anti MITF A2 JHAZ Fo] g 2AobAl, Det(TRP 2) @ TRP 12 PCR3F A3 2@ o] Zof
8T = 15a E 15b). A= i Ao o3 NAZVIAXE wigAE Hlshd vizatel| HlElA B-catenin
o] | o] E&f(degradation)® 1A M (nuclear) &2 o]Fo] Hojxw o]= A MITF promoter 5
catenin/TCFe] ZFo] Aalso] MITFe HdS 2AsHA o datd AAS At J&FS vAA Hr}.

=
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web] AWE7|AE SRy g MRS 248tes AAENAE fIdde 7)5A-88EY dug o gsle
o 2 01 nmW g o] MITFO] = UE target 3 } (CDK2, Bcl 3ol a3rt o sadso] A=t of

= F9Ae &z 712 wiAE Alg glo] AHEE o dvk. 71E W)
st A= ¢ o, %Ou”—?gi AzE WAE AHEE T T A9 oE Az
= HHX]-OJ 01]3 £, DMEM(Dulbecco's Modified Eagle's Medium), MEM(Minimal Essential Medium),
BME(Basal Medium Eagle), RPMI 1640, F-10, F-12, a-MEM( a-Minimal essential Medium), G-MEM(Glasgow's
Minimal Essential Medium) % Isocove's Modified Dulbecco's Medium 5©¢] 1ou}, old +AHEH= AL oy
™ DMEM wiAd < SAtt.

EF, 7] 718 wiAelE 0.01 ~ 15%(v/v) 8] FBSE E3keb= zlo] wpghzsiy, & el A Q1 AA ¢ A
i DMEM wi=ol mjFAIZ o™, 10% FBSE AR&-ate] nW aats SAsHIH.

wowgel glof, SR EAE'S A7) ABEVME Mg E APEI AL FHES TP 2B

A ARE ofud FelE st old@ AP Az 4] s 2R ogdtel Axy HPR:

2AF, AR, 2AF, AR, FAER, FeUolAF B o)A wlolaF Foln, ¥ wYe B4 ©

H57) Slske] olws 5 3 et

Boune) S4E 24Ed TP ARe KR AW oleld HE 24T BAHon g

EFS0], oA FASA, PgAl, SASA, wEkE, ohm L FEsh 2 FPA wxAl, 93 g
o,

(hyperpigmentation d1sease)«] o

& AN ALRE = SO ”Tjru}*ﬂii‘:]i}(hyperplgmentat1on)”° 5 EE EUEe 54
o] Hwg F7tel ) E}E -9l wja] A A He A& gu g}, bieA st
Zhol gk AL 7|v], FIH, =04 ALk AF=MF(solarlentigines) &= EFHst o]

A gEv & dHe HP%‘%‘?& Tl osti, 7] FrbA3d 2 (hyperpigmentation)ell ©F Ao A=
= o9 858 B-7hEld(catenin) @& A] = MITF(microphthalamia associated transcription factor)
dHd A 288 3l o] Folzir),

2 o] ofA|EHA A Eo] EFEE HAF Ao FEHE FAlE AR FHAOE o]&EHE ALEA,
SGEA~ "HAERA FARA EHE, TWE, HiE, olFtAo} a1, A AE, YVNMolE, Al AR
T, MAAAAY Agzxs ZYudIEdE, A2 B A, g AZ24 YEHIEFZAZFoelE, =X
23| EFA RO E, &4 xgotE24 npavlg B vdlE 2 T8 EFeh, ol dAE= A2 ofy
o, B odge] okAEtE 2AES AV ARE ol9d &84, HaA, AvA, A, F3A, dEA, BE
A s F7HE xIF S A, A fAFgHom  §&r= @A H AlAl= Remington's

=]
PharmaceuticalSciences (19th ed., 1995)° A3 7] A= o] A},
Fe AAS Wy, Fo
4 &5 9 dks s 5
oAFES BolstA 2A 2 A3t 4 Q). $hA
.0 )

1-2000 mg/kg(A=

o oF 7)) 84 & AT E R ,

FY, 2% o), 58 FY, A9 Fo] FoE Fold ¢ vk ¥ dHe] oSty 24ES A 8H= H39
ol wet, TR R AAHE o] wigAsith. oE Sof, B wwe) ofAStH RS Aud il
Bz o F5- Aol gl AMEEY] wie] FFo] HrHoR AEHE WAoR FoHE 3] vy
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6a R L 6b 2 el o AAIVIMAE wlgelS BI6F10 Hekert HIEOH Aeg 5 4
¢l Zdelzte] WS AE WY e AW (Immunocytochemistry) 2 RT-PCRZ el AxE

R
i,

B odtgo] 93 AAEZV|AE FEES BI6F10 Wetwer) A Eo) g3k & dAebd Ay Bdd x4l
Zke] HAFFE A W E G (Inmunocytochemistry) &2 1gh A5 vepd Apzlo]a,

5 82 & o o AAZIIHNE wFd U MASVHE FEES v2(nice)d IF 2Fd X3 &
g2 zHeA dald A #AHE 2R WHdFHE WxAEE A A9 (immunohistochemical
staining) &2 9213 A3E e Abo]ar,

% 9a ~ & 9ce = 89 ¥ xA oo Hepd %S Fontana masson staining® = Q1% A3E LERA AL
S

T 10a= & 2ol ok oy FE AA 71/‘1] Hl| <

A A (FHo] gl iAol 7o) AEE 72h =FAA
o1z} (growth factor)e} *}ﬂE?}‘d(cytokme)—g Z3}3]
< Alagk EHoln

Azl gz Tl AEE7)AE dgd ge A
53t wixue] 4zte] EV|AXREE #ujd A
HAA @M 2)S Brad-ford assayE FalA

)

73 7151” gl B othEa ANE7IAE wjgRS BI6F10 Eebwrt Al A

¥ 10ce B el ofd AAE/IAE e % thEE AYEIAE gl AelA Wehd S we =
wol 1,

= 10d B ool o AAEIAE Mg 9 vad AEIAL vk AA Bz tela 4 oA
a0E ae weel,

L)

E 10e tiEw AWE7IAE wjFd A2l debd vt e 2RI e U RS RI-PRE 21 At
=

T 1las E dtdgo] 93 AAEZ7|AE vjdS B16F10 Hab=vl A|3Eo] )3k 3 Wnt/B-catenin signaling
& 2

S qRT-PCRZ 3913t Axt= el Ewo]a

 11be E o) 93 AAE7|AE vjFAaS B16F10 Heb=vl A|3Eo] )3k 3 Wnt/B-catenin signaling
pathway?] AR} A&S sl= FAA d&HFS RT-P(RE 13 A3E Yeld =Holx

= 128 B g o3t AAZI|AE wjgANS BI6F10 Heten) AEe] 2@ d ¥ Wnt/B-catenin signaling
pathwayolAl &4 FdA(target gene)E Z4d3dl=  B-catenin® ©Mzd TIHAHLES A ¥rH oG
(Immunocytochemistry)<S &3 <18t A3E Yepd E=Ho|a

I 13ax E dtdgo] 93 AAEZ7|AE vjAdS B16F10 Heb=wl A|Eo] X3k F Wnt/B-catenin signaling
pathwayollAl B4 fFAH(target gene)E FH3I=  B-catening WHHF do] GSK3<9  Aits)
(phosphorylation)ol] ]2 © 2 (GSK3 B -dependent) W3ES 2Bl EE(western-blot) o2 2213t A5 1}
Bl EHoln

T 13be B o) o3k AAEV|AE wjA-S BI6F10 WEk=n} Ao A #dF ¥ Wnt/B-catenin signaling
pathwayoﬂfﬂ Ed  FHA(target gene)E FAEEE  B-catenin® & FHo] GSK3pY <Ak}
(phosphorylation)ol ¢4 © 2 (GSK3 B -dependent) W3S AEW S FH (Immunocytochemistry)< &3l &
At A7E YR EWoln

% ldax B @ol 93 A=V AME vfUNS BI6F10 et =nm} A Eo] A3 & Wnt/B-catenin signaling
pathwayoll A GSK3B ¢ <14F3}(phosphorylation)ol] <3S v X A A} (inhibitor)&ol] DKK 1(Dickkopf 1)<
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W okS Al WA E S (Immunocytochemistry)S E3) &<13t 232 vehdl EHo|ar,

T ldbe E dgo 93k AAES7IAE wjkHdS BI6F10 HAab=nl A|¥Ee] ]38k 3 Wnt/B-catenin signaling
pathwayoll A1 GSK3B 2] <143} (phosphorylation)dl &S wX|&= GAA(inhibitor) ol DKK 1(Dickkopf 1)&
2B EZ(western-blot) 2.2 313 AE el EHo| a1,

% 15at AIAZ7IAE #f%S BI6F10 @Etul A Eo| 23+ & Wnt/B-catenin signaling pathwayel]l th%
~E®» (downstream)ollA 54 FHAR(target gene)ES Z4A3dl=  B-catenin/TCF EHA7F MITF A=<
promoter® A& T} H9loAe] AFe & P(RE 13 AxE Jehd =¥olal,

(e}
= 15bE AIAZ7IAE vjFlS BI6F10 Wetwewml A FEo] AHgd & MITF7} Z+2 B2 A olA| (tyrosinase),
Dct/TRP 2, TRP 1 +# =] promoter] A= ThE F-9Jo Ao Ag# S PCR=E 213t AxE e =wolt),

o, AW EWS Fxste] AN Batol X AP U PASA ABsug Bk om AAd: o
A ¥ age wn pAdes AYs] 9% Aoz, B owwel axd ue B ouwel ezt ofF AAdw
A vk 2 FAANA ) A4S AH Al QoA 4EF Aolt

AN > ABENNAE FE R ABE7AE FE2= A

Eo} o] wAdodH(ventricular zone)olA &g A AHE7|HE(neural stem cells, NSCs)E EHs}
(immortal)AIA AEZE Avt. FAHeZE=, 145 ¥ Elo} 217 neural cell tissueE 0.1% collagenase<}
0.1% hyaluronidase &HE 37°ColAl 1A7F E<F A8l 0.05% Trypsin-EDTA 2-3% *]&]3}o] single cells®
®elgt &, markers (CD45-/CD133+/(D34-)E ©]-&3t4] FACSE ¥ 38l%th. ©]Z N-2 supplements, 0.2mg/ml
heparin, 20ng/ml bFGF (basic Fibroblast Growth Factors), 20ng/ml EGF (Epidermal Growth Factor), Z&|iL
10ng/ml LIF7} %7} human neurosphere culture media®l] w%Fgic}. 10-14Y A3 &, A ¥ neurospheresdl
collagenaseZ #]2]3lo] single cells® FE|slx #lE=Znlole]2~uj/fA (retroviral vector)E ©]-&3lo] v-myc
TS FHAEY (transduction)stal A (selection) S SaA L2 AEE DMEM (Dulbecco's Modified
Eagle's Medium), 10% FBS (fetal bovine serum), % 1% penicillin/streptomycin®] ¥3te H|F-=A s Aol
w3ttt (Engraftable human neural stem cells respond to developmental cues, replace neurons, and
espress foreign genes., Flax JD et al., Nature Biotechnology, vol.16, 1998; Neuroprotective effect of
neural stem cell-contioned media in in vitro model of Huntington's disease., Lim H-C et al.,

o

Neuroscience Letters 435, ppl75-180, 2008). 150mm v “JA](culture dish)ol 7] AEES 5X10° w53}
=

3L, wieFEiA] (culture medium) 15ml 7} ¥ 37C, 5% CO; Incubatorol A 80% confluenceA]ol] wja& 4=

Ak, oluf, wjokufx]E= DMEM (Dulbecco's Modified Eagle's Medium), 10% FBS (fetal bovine serum), 1%
penicillin streptomycin®] 3% BFEA viAF L, vl T 8- 2AH ANEEL AARAT. A7) AHo=
HikEl AMAZ7) A E(neural stem cells, NSCs)E Alhujekals Ao vt s 53191, oS 4R
slo] FE NS ot o, MAESVME FEES PBSE F H AHE & EA(Trypsin-EDTA) o=z A
= AEE 33 SRS 100mle ¥il SRAGO] A (homogenizer) 2 6,000RPMelA] 5 &¢F A3}

(homogenzization)dliL o]E YA EZ(1500rpm, 5&)3Fe] AT HS FE55% T},

<AAd 2> AHE7IAE g R JFE7AE F289 2Ehd 34 9A &

S 95te] A F BIGF10 Walwnl HEZFE 24-AZ o] E(24-vwell plate)d] D(well)F 1.5X10%4 71
2 AEstn, 1 ey HHAA AES AT NAZIAE ENS 5%, 10%, 20%, 50%, 100%T}
y .

H =
BENME FEES 5%, 10%, 20%, 50% 247+ A2 3Falch. 72A13F A7 $ 14ts) 58 A(PBS)o2 AojE
E Trypsin-EDTA) 0.2 N ZE $E3}9t),

o

ot
>,

| o3 AAZ7IAE wjkel B vp Aol Wehd Al g FdlET
F(100uM)E A2 A} vlaste] e oEH o 953 g3E YEhal v (E la B &= 1b).

o riz ﬁq' r> lo
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T mlo]|a 2 ZHo|E FE7](nicroplate reader)® 492mol| A Wild EFLE =AU (%E 2a W = 2bh). L
A3 NAZ/IAE wF D AASVNAE FEELS TR JEHor dzdo vl 3 dzbd g4
AAaIE BT

<AAd 3> AAESTAXE GFd 2 ABE7NE FE2EY HEA YA 84 g4 91

- wjFH A (96-well culture dish)ell 0.1IM <14FA M (pH6.8, 0.1% PMSF) 8009} AA@=7]A¥E vk
9 AAZ7AE FEES A0S Y1 15000 A Bl ZALolA] 400S A2 Wil 37ColA] 68 E<F ut
AlZT}. o] golo] 10mM L-DOPA(L-3,4-dihydroxyphenylalanine)88S 40ul E2 F nlo]|gzZyolE #H=
(microplate reader)ZE ©]g83}lo] 492mmol|l A FF =S =A31Y ).

AL@ A9 BRAvelAl o] FE oF

N oo 12

ke

4
2

o=

12

o

o A% ARE) IE el 9 ABENAE FE2E
1: =

AL 28k

<dAld 4> RT-P(RE T3 dhd FA #ste FAAE9] TAF S<

o] A¥e ¢Iste] AAF BI6F10 dEtwmvl AEXFE 24-LZ 80| E(24-well plate)ol H(well)d 1.5X10™4 7H
o] MxE HEsta, L vegd AABESVAE MG AABEVNE F2ES 27 0%, 5%, 10%, 20%, 50%,
100% (wiekedwt i) A stlvt. 72417 Mg F A4ks GFE&A(PBS) R HojFi EFFE A9F(Trizol
reagent ) S ©]83led & RNA(total RNA)E AL T3 S HAl&EA(reverse transcriptase)E ©]-&3Fo] cDNAE

gA)8lal semiquantitative¥} real-time RT-PCRS S=333}3itt.

1301' rﬁ

I A3 & 4a 2 % 5aolAet o] A 73%71111&. HjF 100% M2l NAEVNAE FE25 50% A2l ollA
MITFS} E]ZA|tkobAl, TRP 1 2 TRP 2 §321e] W&ol &3] A=t}

<A 4 5> AYEFH Y (immuncyto-chemistry) B3 H2BHEZE(Western-blot)S T3 dd Ao #AsE=
RS AE el

AAle] 4o M) AFZTIAE v AA=ZTIAE FEES AYIT AEXE 44 FHEELSUHI=
(parafomaldehyde)ol] ZAAZl 3 0.1% E8]=(Triton) X-1003} AA D7 &4 (normal donkey serum)S =
%7 (blocking) & AAI 12 FAE 1:100022 24A17F HF3sQltt. o] 2x A E o] &3] 1A3F Bt A
2]3FaL DAPI f|A1S 587+ Mastdvt. HEelA = nle¥ (vectashield mounting medium) A S o] &3te] &lo]=
o BAAZ F FxA Fu A (Confocal Microscope) oz AHE Q15 9ct, T3 AZTE FE3 5 50 plYy
RIPA buffer (20 mM Tris (pH 7.5), 150 mM NaCl, 0.1% SDS, 1% Triton X-100, 1% sodium deoxycholate, 1 mM
PMSF, and protease inhibitors)ol] 30% %<¢F AJFT}. AE lysateE YAIEZ]7](13,000g, 4 C)=E 158 st
YA AT, o]F SN (supernatant) S I Fo] @M A-5=E Bradford protein assayZ 743}t
Zako] A (30 pg)S SDS-PAGES} nitrocellulose membrane =4 33 3 a9} ECL (enhanced
chemi luminescence) & ©|-&3le] Faskgltt,

I A% = 6a B = TAAS o] AAEVIAE wMGd 100% A AABEV|ANE FEE 50% ATl A
MITF®} E]ZAvbobA] F Det/TRP 2 kel o] dA 3] A=A, gk AABE7|AE vl Aol A
TRP 19 & A7t vusiA TFAES B (2 6a 2 & 6b).

<AA Y 6> AAZEVNHAE AlFd D AAESVNAE FE2ES =X F C57BL/6] HFEZF A9 MITF, EZA|Yo}
A, TRP 1 2 TRP 2 #A2}e] &g &9

553 C57BL/6] A vh$-~(female mice)E 24+2TColA 79 ¢ 8 BAE AR F S(back) HE& #A1A
ol 19 13] B o] o3 NAZI|AE wFN(50%, 1000) 2 ABE7HAE FEE(20%, 500)S Iml #2s}
Ao}, gExTFo2E complete culture media(DMEM + 10% FBS)E A&3stgion | A 109 & n$-~22 34
(sacrifice) A|71x, 2 IH-2AS 4 ¢ TELHstoled nAstw, %29 et AL & 3m FHAZ Aot
3 245 &lolzof Hola w2l AA L A3} 34 (deparaffinize and rehydrate)S AAEAT. o] &

:‘_1,

rUO
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3+4] 3]4(antigen retrieval; citrate buffer, pH 6.0)3}al 3% H,0.%2 5%-7F WA1Z 3 S-A|t}o}lA| (endogenous

peroxidase) &AL AAANIIZ AHMNEZ A (normal rabbit serum)e2 3087+ E=7(blocking) S
atglom 12 FAl(santa cruz, 1:1000)5 AolA  1AZF BF Attt o]F uH|ow®le] AdtH
(biotinylated) 2} A9} ¥ & A|thobA] 7] (peroxidase substrate, DAB)S o]-&3}e] A& 333},

I A3 = oA} o] tlzutel| HEiA A 73%7111]2 ikl 100% o ANAZS/IHAE FEZ 5095 A3 &
oA 714 (substrate, DAB)S] Al Hm=7} ofabA o= AL Felshgitt.

<A 7> ARBETNAE gY R JAAEVIAE F2E XS T (57BL/6] HF-ZH oA 2d &F &

Q1

2 C57BL/6J 97 vh$-~(female mice)E 24+2TColA 7d Tt &=
19 18] &2 o] o)d AAS/IHE Wi (50%, 100%) 2 417 %(20% 50%)S 1ml A 2l&}

Z7 0 2= complete culture media(DMEM + 10% FBS)E Al-& A % color-meterE ©]
debd e S vk A (sacrifice) A7, 2 n}%ﬁ—&a% 4 % E%—o_;a}ao]zd] 1A,

S &} AZ} ¥ Fontana—masson silver stainingS X8 th.

PN oo 32 o O‘
B L H

o

Qﬂ,

3

o

_EL

2

ich m{Nl

I A = 9a ~ & 9collA 9 o] B wde] ofgk AAEIIAE #dd 100% M AAEVAE FEE
50% Aol A Ry Aed ko] ZHo]5203S Fontana-masson silver staining® color-meterE Z3j4

sholakg e},

<A d 8> NAS7IAE wjFqs A E71AE wjgde) v &4 Hw

ool ofgk e e AAETIAE g eroew %HH?;‘ Frefl ALE7IAE e v g
S vk, A7) AWE7AE wgde 535 A110-08480565.2 Faatdtt.

71 NABZZIANE FAINSC-CM) B AE7IAE i FA(ADSC-CM) S AAlel 2 B Ao 3o A A7 Zpz}
10%, 50%, 100% Aelate], HWehd g 9 B ZAGelAl &6 wAe dFS FAT A3, Bl6 AEF Y
g s g S ALPS w, NAZVIANE fFNS AT o] ALE/AE WINE A wHrr 2

gl g o sobda, EEAebd B4 oAl ashe o obd s ¢ 4 r(E 10a ~ 10d).

gk *mzﬂxlﬁ BHOH’“ 100% AT NAZ7AE FE5 50% ATl MITF ¢ g ZAvtolAl, TRP 1 2

1} 92 T 52 Zx2), AREVNAE =g 100% Aol e
TRP 2 %Zd zZhe] o] ANt mEg o] HAS B, A MITF, ElZ2AvelAl, 2 TRP 1 1<)
HE2 Ao WEo] AT (& 10e).

<AAld] 9> MITF FAAE ZA3}+= Wnt/ B-catenin pathway 9 @2 @& 391
A Boll A e AT A A Z7IMENNSC-C) Y] paracrine &35 & ¢ FAHoZ F13H3 ).

MAZ7IAE A FHANSC-COD S AAld 2, AAle] 3 E HAAld 45 EOQRE o3k A3 g2 gz 2
%éﬂﬂu wlokol  100%E  72hA T EQITE. o] 1atEl FLM(PRS)OE AolFa EFE  Al°K(Trizol
reagent)E ©]83lo & RNA(total RNA)E AL th& S HAlAEA(reverse transcriptase)E ©]-83Fo] cDNAS
3Hdstal real-time RT-PCRE Fa3Fdtt. Hgh HAd 50049} e Wfoa NExHAHFANHES 343181

o}

O Ay = 1laolA e Zo] gl7r=(ligand)Q Wnt 3a7} 719 BH oy, 87| (receptor)?l Fzd(Frizzle

d)o] A9t o]5¢ AdH(binding)S Wallst= A X (inhibitor)¢!l WIF 13 DKK 1(Dickkopf 1)o] & o] =74

S7HdS EAvk. E=3 B-catenin®] Fafoll ¥efskE GSK3B 9k B-catenin®] AR WAL o] WFo] §)

‘211 B-catenin®} FHFAZ o]Fo] EAF-HAA(target gene)S ZE3tE TCF G4 7438, ey iz
oM AAE7IA Zu g 10095 Ak ol B-catenin®] &37F A48 yYEbeth (= 12).
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<AA 4 10> Wnt/ B-catenin pathway ¢ B-catenin® £ ¢} GSK3B ol ¢J&2 (GSK3 B -dependent) &<l

A e 9ol A vER A3}p A7) A ENSC-CM) @ Toll A B-catenin® E3|7} GSK3B o oJ&4<7tE & ¢

TAAFe R GSK3B 9 AR (inhibitor)Ql G3}#]E(Lithium chloride, LiCL)¥} BIO (GSK-3 inhibitor IX)<&
Z+zF 20mM¥} 5nMS 72h A @ Ete] A EW G E B M (immuncyto-chemistry) {3 2B EZ(Western-blot)S A
Aledl 5ol A ARE-gh WS o] &-3fo] 133t

1 Ay GSK3B 9 Ser9ol H]21Xk3}(dephophorylation)s= B-catenin *3fol <14F3k(phophorylation)® B-
catenin ¢HA3}o| Fodht}. GSK3B 2 ﬁﬂﬂﬂ]AQ@mW,Bmﬁw)ﬂﬂﬂ B-catenin®] F7}E& 91343
L, ABE7IAE wigNS 100% AeAl FAA® B-catenine] AAEVIAIE A GSK3B ol oAl
(inhibitor)E ®Alol A&&A Y B-catenino] F7FHE S HATH (&= 13a E &= 13b).

AAJo] 11> GSK3B <143} (phophorylation)9] Z4d 39l

A o 9ol A vERd A3 k= (ligand)9F 8 AH(receptor)e] AES AAst= AAA7F (DKK 1, WIF 1 §)
=7Vt GSK3B 9] <14ksh(phosphorylation)7F o] H|&A 3t Fej7t HHA B-catenin®] HRJAEE FE3514
proteosomal degradation A %3A 3t <HAZIAZIA ). Al EH S E 39 M (immuncyto-chemistry) 83}
A~ EF(Western-blot)& AAle] 5olA A& WS o] &3lo] AR (inhibitor)Ql DKK 1& £133th.

o1 At
Al =74

il
bl

4a 14bol A 9} o] ANAZE7|AE k! 100% A 2] oA DKK 1(Dickkopf 1)¢] W& ko] =

mlo l"ﬂ

2=
A},

Al 12> ChIP(Chromatin immunoprecipitaion)S S3F B-catenin/ICF B¢ MITF 244 =4 <l

MEE 1% XEFLdsto]=(formaldehyde)Z ‘g4 1083 A3 27k PBS(protease inhibitor
cocktail )oll Wil F533Ith. o]F SDS lysis && 9¥il DNAE Hol7} 200~1000bp =% Z5-3h2f
(sonication)3til Protein G AgaroseEd ©]&3to] BIEo|AQl w38 A AG Fo| B-catenin A (5ug)d 9
3 4 TollA 24h WH-EAIZITE. Protein G Agarose® Y¥al 4 TolA 1h &< HH-EA & AlF &M (wash
buffer), LiCL A& &N, TE AlH&Noz MZ3IaL cross-links}FE& XL, proteinase KE 2L 55 Tl
A 2h FQF WEEAIFATH. HEFACE spin culumS o]&3te] =5 DNAE Uil o] & RT-PCR3FITE.

I A3 = 15a0|AeF o] AR AE wjekd 100% A Esroll A ZAE B-catenin®] B-catenin/TCF £
& B34 MITF promoterel A Adrste] MITFfAAFe] HdS A7 AAE BT

<A A)d] 13> ChIP(Chromatin immunoprecipitaion)g 3% MITF fRAXe A3 dAAsIE FHAAQA ElZA Yo}
Al, TRP 2, TRP 1 =4 31

AEZE 1% FSSHeo]=(formaldehyde) & ALor 1087+ mAs L 27+ PBS(protease inhibitor
cocktail)oll @il F53F3TE. o]F SDS lysis £4& ¥ar DNAE o]7} 200~1000bp = =FH Zo-324
(sonication)d}il Protein G AgaroseE ©]-83sto] H|EO]AQl WkE-S A AT Fof MITF IA (5ug)E Wil 4 C
oA 24h WHEAIZIYk. Protein G AgaroseE Wil 4 CollA 1h &<t WAl & A& & M(wash buffer), LiCL
Mz LN TE MHENoZ MZSFAL cross-links¥ S AX 3L, proteinase KE Yl 55 TollA 2h &<k vk
AZHY. HFHO R spin culumms ©]&3le] =4 DNAE A3l o]& RT-PCR3IATE.

I Ay X 15bollA 9 ol AABETIAE wigd 100% Aol A A MITF §-3A7F El2AGolA]l, TRP 2,
TRP 1 promoterol] AA ZAgsle] ols F2Ae HAS #dAA7]= AYE BT},

oo B owdel B4 RS A JEsaon, A B A4S 4 Aol o] olej@ T
AR F)ee A g TEAY Wolw, ol B we] WM AFHE Ao opd FL Wuy. uf
B ool Al W AvE Ay a0 FERe] oste] Aot & Aot
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Ctrl 5 10 20 50 Arbutin (100uM)
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Y
s
=1

L,
=
=
*

Melanin contents
(% of control)

Cirl 5 10 20 50 100 Arbutin [100uM )

% of conditioned medium

EW2)

120 -

100
£ 2

= 80 - i

&3 - x
5% o -
a5 60 = s
=¥
EZ
gg 40
%?._.

20

o — N |

ctl 5 10 20 50 Arbutin (10001

% of cell extracts
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EH3a
120 -
100 4
£
25 80
R E ' '
o E .
go 60 - . .
= 4=
55 ]
g
-
= 20 4
0 T v T T T
10 20 50

100 Arbartin (100uM |

% of conditioned medium

120 -
100 A

=3 7
2=
§ o B804 \

@ E :

o "

® g B0 i
ES

BE A

=
(=

20
0 . : : . -
Ctrl 5 0 200 &0 Arbutin (100uM )
% of cell extracts
ED4a
NSC-CM (%)

Non-CM 5 10 20 50 100 CM (%)

= Tyrosmase

= B-aCtm

12

1.0

o8

08

04

MTF mRNA (Fold)

T

0z

[aEx}
Cirl & 40 20 50 100 [(%CM)
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[y
g
&

o

o
o

o
b

Tyrosinase mRNA {Fold}
=] =]
k. o

™

Cirl & 10 20 50 100 [%Ch)

I

Cirl & 40 20 50 100 (94 Ch)

™

Cirl 5 10 20 50 100 (%CH)

o
o

[
g,
N
QL

[=T 5]

o
ol

o
=
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