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58379 ¥
A7 1

N'-[1-(4-Chloro-phenyl)-meth-(E)-ylidene]-N-(4,6-di-piperidin-1-y1-[1,3,5]triazin-2-yl)-N-methyl-

hydrazine, 3-{[4-(4-Fluoro-phenylamino)-6-piperidin-1-yl-[1,3,5]triazin-2-yl]-hydrazonomethyl }-phenol,
4-[1-(2,4-Bis-benzyloxy-phenyl)-meth-(Z)-ylidene]-2-(3-f luoro-phenyl)-4H-oxazol-5-one, {4-[3-Isobutyl-
2-[(Z)-4-methoxy-phenyl imino]-4-oxo-thiazolidin-(5Z)-ylidenemethyl ]-2-methoxy-phenoxy }-acetic acid, N-
tert-Butyl-2-((2-chloro-benzyl)—-{2-[5-(3,4-dimethoxy-phenyl)-tetrazol-2-yl ]-acetyl }-amino)-2-thiophen-
2-yl-acetamide, N,N-Diphenyl-2-[3-pyridin-4-yl-5-(thiazol-2-ylcarbamoylmethylsulfanyl)-[1,2,4]triazol-
1-yl]-acetamide, (E)-3-[4-(3-Chloro-benzoylamino)-2,5-diethoxy-phenylcarbamoyl]l-acrylic acid, N-[(4-
Methoxy-benzylcarbamoyl)-methyl ]-N-(3-methoxy-phenyl)-N'-thiazol-2-yl-succinamide, N-[3-(4-Ethoxy-
phenoxy)-5-m-tolyloxy-phenyl ]-2-(3-nitro-[1,2,4]triazol-1-yl)-acetamide, {1-[2-(4-Chloro-phenoxy)-
ethyl ]-1H-benzoimidazol-2-ylsulfanyl }-acetic acid, 3-{[(2-Methoxy-5-methyl-phenyl)-methyl-carbamoyl]-
methyl }-1-methyl-1H-indole-2-carboxylic acid, 1-hydroxy-1-(5,5-dimethyl-1-octyl-2-0x0-3-m—
tolylimidazolidin—-4-yl)-3-m-tolylurea, 1-(4-Ethoxy-phenyl)-5-methoxy—-2-methyl-1H-indole-3-carboxylic
acid, N-(3-Chloro—-4-methyl-phenyl)-N'-(4,6-dimethyl-pyrimidin-2-y1)-N''-(3-oxo-butyryl)-guanidine, 4-
[3-(4-Chloro-benzoyl)-4-hydroxy-5-oxo—-2-pheny1-2,5-dihydro-pyrrol-1-yl ]-butyric acid % o559 Zg&
2 FAE FoRXRE MunoxE AL EAom st= MITF(microphthalmia transcription factor) *ajA|S

fFradeor ¥3etes g sMdE 2AE.
A7 2

2HA]

A7 3

A 18] dojA, A7) MITF AsfAl= 3-{[4-(4-Fluoro-phenylamino)-6-piperidin-1-yl-[1,3,5]triazin-2-yl]-
hydrazonomethyl }-phenol, 4-[1-(2,4-Bis-benzyloxy-phenyl)-meth-(Z)-ylidene]-2-(3-f luoro-phenyl)-4H-
oxazol-5-one % {1-[2-(4-Chloro-phenoxy)-ethyl]-1H-benzoimidazol-2-ylsulfanyl}-acetic acid® A%

o7REH AEHE AL EHow = vg gn 2HE.
AT 4

N'-[1-(4-Chloro-phenyl)-meth-(E)-ylidene]-N-(4,6-di-piperidin-1-y1-[1,3,5]triazin-2-yl)-N-methyl-

hydrazine, 3-{[4-(4-Fluoro-phenylamino)-6-piperidin-1-yl-[1,3,5]triazin-2-yl]-hydrazonomethy!l }-phenol,
4-[1-(2,4-Bis-benzyloxy—-phenyl)-meth—-(Z)-ylidene]-2-(3-f luoro—phenyl)-4H-oxazol-5-one, {4-[3-Isobutyl-
2-[(Z)-4-methoxy-phenylimino]-4-oxo-thiazolidin-(5Z)-ylidenemethyl ]-2-methoxy-phenoxy}-acetic acid, N-
tert-Butyl-2-((2-chloro-benzyl)-{2-[5-(3,4~dimethoxy-phenyl)-tetrazol-2-yl]-acetyl }-amino)-2-thiophen-
2-yl-acetamide, N,N-Diphenyl-2-[3-pyridin-4-yl-5-(thiazol-2-ylcarbamoylmethylsulfanyl)-[1,2,4]triazol-
1-yl]-acetamide, (E)-3-[4-(3-Chloro-benzoylamino)-2,5-diethoxy-phenylcarbamoyl]-acrylic acid, N-[(4-
Methoxy-benzylcarbamoyl)-methyl ]-N-(3-methoxy-phenyl)-N'~thiazol-2-yl-succinamide, N-[3-(4-Ethoxy-
phenoxy)-5-m-tolyloxy-phenyl ]-2-(3-nitro-[1,2,4]triazol-1-yl)-acetamide, {1-[2-(4~Chloro-phenoxy)-
ethyl]-1H-benzoimidazol-2-ylsulfanyl}-acetic acid, 3-{[(2-Methoxy-5-methyl-phenyl)-methyl-carbamoyl]-
methyl }-1-methyl-1H-indole-2-carboxylic acid, 1-hydroxy-1-(5,5-dimethyl-1-octyl-2-0x0-3-m~
tolylimidazolidin—-4-y1)-3-m-tolylurea, 1-(4-Ethoxy-phenyl)-5-methoxy-2-methyl-1H-indole-3-carboxylic
acid, N-(3-Chloro-4-methyl-phenyl)-N'-(4,6-dimethyl-pyrimidin-2-yl1)-N''-(3-oxo-butyryl)-guanidine, 4-
[3-(4-Chloro-benzoyl)-4-hydroxy-5-oxo-2-phenyl-2,5-dihydro-pyrrol-1-yl1-butyric acid % ©°|&9 ZEgE&
2 JAY Fo HE Adgrojxe AL 5407 3= MITF(microphthalmia transcription factor) # 3=

£ fFaAECR Tiste ded A IAA.
HAT3 5

2
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AT% 6

A 43k goyA, A7) MITF A &A= 3-{[4-(4-Fluoro-phenylamino)-6-piperidin-1-yl-[1,3,5]triazin-2-yl]-
hydrazonomethyl }-phenol, 4-[1-(2,4-Bis-benzyloxy-phenyl)-meth-(Z)-ylidene]-2-(3-fluoro-phenyl)-4H-
oxazol-5-one ¥ {1-[2-(4-Chloro-phenoxy)-ethyl]-1l-benzoimidazol-2-ylsulfanyl}-acetic acid® F4%
S 2HE AdEy = RS EAoR sk dhd A oAA.

AT 7

N'-[1-(4-Chloro-phenyl)-meth-(E)-ylidene]-N-(4,6-di-piperidin-1-yl-[1,3,5]triazin-2-yl)-N-methyl-

hydrazine, 3-{[4-(4-Fluoro-phenylamino)-6-piperidin-1-yl-[1,3,5]triazin-2-yl]-hydrazonomethyl }-phenol,
4-[1-(2,4-Bis-benzyloxy-phenyl)-meth-(Z)-ylidene]-2-(3-f luoro—phenyl )-4H-oxazol-5-one, {4-[3-Isobutyl-
2-[(Z)-4-methoxy-phenyl imino]-4-oxo-thiazolidin-(5Z)-ylidenemethyl ]-2-methoxy-phenoxy }-acetic acid, N-
tert-Butyl-2-((2-chloro-benzyl)-{2-[5-(3,4-dimethoxy-phenyl)-tetrazol-2-yl ]-acetyl }-amino)-2-thiophen-
2-yl-acetamide, N,N-Diphenyl-2-[3-pyridin-4-yl-5-(thiazol-2-ylcarbamoylmethylsulfanyl)-[1,2,4]triazol-
1-yl]-acetamide, (E)-3-[4-(3-Chloro-benzoylamino)-2,5-diethoxy-phenylcarbamoyl]-acrylic acid, N-[(4-
Methoxy-benzylcarbamoyl)-methyl ]-N-(3-methoxy-phenyl)-N'-thiazol-2-yl-succinamide, N-[3-(4-Ethoxy-
phenoxy)-5-m-tolyloxy-phenyl ]-2-(3-nitro-[1,2,4]triazol-1-yl)-acetamide, {1-[2-(4-Chloro-phenoxy)-
ethyl ]-1H-benzoimidazol-2-ylsulfanyl }-acetic acid, 3-{[(2-Methoxy-5-methyl-phenyl)-methyl-carbamoyl]-
methyl }-1-methyl-1H-indole-2-carboxylic acid, 1-hydroxy-1-(5,5-dimethyl-1-octyl-2-0x0-3-m—
tolylimidazolidin—-4-yl)-3-m-tolylurea, 1-(4-Ethoxy-phenyl)-5-methoxy-2-methyl-1H-indole-3-carboxylic
acid, N-(3-Chloro—-4-methyl-phenyl)-N'-(4,6-dimethyl-pyrimidin-2-y1)-N''-(3-oxo-butyryl)-guanidine, 4-
[3-(4-Chloro-benzoyl)-4-hydroxy-5-oxo—-2-pheny1-2,5-dihydro-pyrrol-1-yl ]-butyric acid % o559 Zg&
2 Y For By AMuroxE AL EAo= = MITF(microphthalmia transcription factor) *]3fAl

S REARORE A NN UG okt 2YE,

279 8
A
379 9

A 73] Ao, A7) MITF AsfAl= 3-{[4-(4-Fluoro-phenylamino)-6-piperidin-1-yl-[1,3,5]triazin-2-yl]-
hydrazonomethyl }-phenol, 4-[1-(2,4-Bis-benzyloxy-phenyl)-meth-(Z)-ylidene]-2-(3-f luoro-phenyl)-4H-
oxazol-5-one % {1-[2-(4-Chloro-phenoxy)-ethyl]-1H-benzoimidazol-2-ylsulfanyl}-acetic acid® T+AFE

R HEHE A8 SHo ot v nug okt 2%,

g Al Al
yge Al 49

7l & & of

9 o MITF(microphthalmia transcription factor) = A&Alo] ¥ Aoz, ¢ AAMsAE A
Ael G40 FAA ZERES MITF 3He] 43S oAlste] 47 &

il 38 o] gsle] AEHE MITF AdfAl 2 o5 xdlsl= vwlg sbda 2AE] B3 Folrt.

oo Db rim
o

g7 e
MITF(microphthalmia transcription factor)® WEhd A|¥(melanocyte)olA Sojx oz ey = whldz o
i (melanin) Aol QlojA F8gk =4 Ao, FF A HL depd Axe] E]24l(tyrosine)o] =
A (Golgi)oll Al E]ZA|YA(tyrosinase), Tyrpl(tyrosinase related protein 1), Tyrp2(tyrosinase related
protein 2), DCT(dopachrom tautomerase), DHICA(dihyduoxyinkole carboxylic acid) AF3tash T3} 2 AMAx
P4 adel g8 Atsiye] He2As dye fEdd(euwmelanin) @ FA EE AAS ye foddd
(pheomelanin)S AAo =R HWHASTH(T. Ellenberger et al. Genes Dev., 8, 970, 1994). A7) ah5L

R=ye]
Solzoz Mz Aol wdE =, MITFE H2AUA 5 47 M2da 5d e ZzRed &4
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<3>

<4>

<5>

<6>

<7>

<8>

<9>

<10>

<11>

<12>

S=50dl 10-0872821

3h= E-box(CATGTG) ol Adste] 7] E-boxoll N-getk AL &4 Z=w|(N-terminal transcription activation

domain; TAD)(Sato S et al., Oncogene 14:3083-3092, 1997), C-&%t TAD(Takeda K et al. Hum Mol Genet

9:125-132, 2000)¢] Agst= AS FHUTo2ZM(J. M. Jung et al., Anal Biochem., 330, 251, 2004) A2

2 gAY ¥dES fFEste] ded FAE op7|sth. webA] MITFOF E-box A3 A4 #Hojstes =8
| =

=
fad WAL 2ASEE TG Fitol

7] 2S gre]y] e dehd AEe A, E3bo] 23 2491 ET-1(endothelin-1), #eli=Fol Ao
FTa% 949l PAR-2, Hebhd FAS fFedte MITFOl gk A7 &ds] W& Foltk. A MITFSF E-box A
o] AajAlz 2R MITF-DN, PIAS3(protein inhibitor of activated STAT3)& #¢l &4 LdL A3t}
B vk 9o (C. Levy et al. J. Biol. Chem., 277, 1962, 1992) MITF¢} E-boxe] Eo]2 Ag AsA=

al al

S A% AE 9W ARA P 7154 SPES v B4R AE F5T Aelet AN T Atk. el MITF
g Ao @ u 240 QRS wulg Ageln AE o e ZaFelglel AE M A gl A
28 PEo] nFE Aol

AF7HA 2 MITFSE E-boxe] 5old ZAd AsiAle] @AWHo=2%E gel mobility-shift analysis(C.
Jansen et al., Biochem. J. 246: 227-232, 1987; K. Ruscher et al., J. Biotechnol. 78: 163-170, 2000),
Southwestern blotting(B. Bowen et al., Nucleic Acids Res. 8: 120, 1980; W.K. Miskimins et al., Proc.
Natl. Acad. Sci. U. S. A. 82: 6741-6744, 1985), ELISA(Y. Choo et al., Nucleic Acids Res. 21, 1993),
reporter constructs in yeast assay(S.D. Hanes et al., Science 251: 426-430, 1991)7} 3= oy 371
WSS AR 59 949 ARE, AlgkE AR gee] ok AIRE, BAE A WW 5o EAldle] Al
¥ w258 MITF(microphthalmia transcription factor)®} E-box2] 5ol Z3 AsiAl @& duld
o] o] &%k MITF AefiAl SARS Jdate] Hugh vp vk(digRl= 70 53] 10-2005-0031365). 7]
of whuld 3 9l g2 HTS(high throughput screening) A28l #&dto] A vz A3 53,

4 gAo] Jhsste] viM B A BAS wEst] SAE Nl % 9RA

olo] E 5L MITF ¢ E2AUA G429 Z2mEd Adste] BdS As)sts AXEA MITFS E-box
wate] Azbe 27719 FREAS FAASHEL, AV FEREASS duld Hd H&To=EH
gelstar, depd FA A AP A= < T8 Mg SFREAe TtsAAE &
or A7 F AYPS VxR S S AsHaL, EMSA A
AH(Electrophoretic Mobility Shift Assay)& &3l 7] EAd) o3k A3 ayrF MITF-E ZA YA Fd=k

of zrRE] A4S Ao FiEs Ae Qg own B Iys A5l

o
i)
e
Iz
Ho
Ll
Ll i

Ik
o,
>

gige] J§
& spaAfels HA]

2 oyl H-Le w A SgE A e 95 A3 AsEAR o]8E 4 & MITF(microphthalmia
transcription factor) A&A W o]= ¥ sl nME 342 ZAHYES AT Aot

74 E5e
A7) BAS GAEty] 9ske], B aw S MITF(microphthalmia transcription factor)@} E-boxS
a

2 T-DNA 7he] A% AdAE FEARoR Tashs nue sgE 24ES AT
3

e
il
2L
s
o

= 37 AAE FradEes Feks dod A4 AAAE A

+

o

1

o

o
o
v
e
i)
ol
rlo
0%
N
>
_—?[:9
2
Ll
o
fol
oX,
i
lo

ft

ol

ol

Fobe Y vEg oFshy 2B ATV

B oukm e MITF(microphthalmia transcription factor)®} E-boxES ¥3al:= 22 a-DNA 7+ A AfAE

R
EYPOR EFPSE UG g 2YBS AFB,

7] AAE 7] &ela-DNASE A 4 JA R MITF9F &8 3-DNA ko] Asj; whg H-915 HgA 7 ozH,
MITEZ7F AArQIAEZ A o ek =3 3 = glies o A ELES o= MITF AsiAl FR=dS 44T
T 9ar, wErHsAE S48k 1 WA 279 9] stEdEela, oS vk skAE 3484 2, 3, 5, 9, 11, 12,



<13>

<14>

<15>

<16>

<17>

<18>

<19>

<20>

<21>

<22>

SS90l 10-0872821

14, 15, 16, 18, 20, 22, 23, 24 2 25¥19] s3tEAEola, 71 vFAsAl= &g 3, 5 2 1899 33E&E
ASoltt, A7 SFEAE F 2, 3, 5, 9, 11, 12, 14, 15, 16, 18, 20, 22, 23, 24 2 254 9] 3FJEHAEL
iz 3 o] MITFSF E-boxEs Xl &2 a-DNA FHe] AFs A& 4 9, 3, 5 9 1819 sgEAE
& FEAXAA AxsAe] Aom Wbl AHS aRHoR AT 5 e BHE T 2t we 2 A
=2 Ao

el MITF AsAl w48 dad ol MITFS E-boxE E3Feh= 22|al-DNA 7he] AE 7zte] w2
2 golg A3 HAAF MITF - E-box 2&-S $3 MITF ¢ <2]3-DNAY H%7F Z+2F 125 pe/ml 2D 2 pe/ml)

= 1Y =2 #Zx).

Ao ZH, MITF7} A ARR]
]

pel
A7) &z -DNASF Aest = g A wk MITFS &2 1-DNA 7+e] ZAd nke Rz A
i Aatol 4] F

il
g s T ¢ GRS e FHELAES UFeE MITF AsiAl $2 A
HEo] vz H 4] MITF(microphthalmia transcription factor)$® E-boxE E&3l= 2
2 AEAE FRIgto =M 3k 20 vERH ulel Zo] 15749 FHEAEC 5
EAES U os SEAEAA dWepd A Al A=

H = o
Agol Mg SR 2ATE AT & dEA wHss] 8 A 54 2
p o}

r

2
o

A THE S Fag Ay = 5
of Yel mie} Zo] Ar] AAA MITF AsiA] FREAS 23 +3 PTU Az HadS w 5440 Ha
g A g¥rf £ 3, 5 2 18 Heo FHEAS MAsGTH

A7 AdE EREZES] MITF - E-box 9] A3E dAFgo=ZH &4 YeldE ZAJAE &2137] 9314
iz - DNA 7ol AEAES 38 (chemiluminescence)S Ea] eld 4 dE EMSA  HAF

(Electrophoretic Mobility Shift Assay)E 33 A3 = 604 vebd nlel Zo] 2-co] ol E v EA
2 3-DNAS] F7poll o3l MITF} niolo®l %A f S2]3l-DNA 7he] A AAst=S 8o MITFe} & al-
DNA 7+e] Aol Holgds velyur., T3 = 7oA vEeld ule} o] 1 x| 4 oA 18 FHE
o FE7F FolATSF MITFS: &23-DNA Adtel] o3 Ao Az olgd MEo FH7F gelAle AS
g ATk, olEZA 18" FHEZo] MITF AfAIZA] MITF - E-boxe] ZA3S 2 et g4
a7t AS5E & F AAJT

Ao AMube] glojA MITFE Egstes Aftd dwd HE& o]&3k HIS(High-throughput

iy
)
(o
fr
2

Hodbmo] 'ghwid F Abe] MITF(microphthalmia transcription factor)$} E-boxE E &&= 2o a-DNA 7+H9]
A3F A A (elsl; MITF AsiAD ' & A71eh 2ol st depd S JAste= nds sigds 24dE8d &

4o Agd & ok,

of

Boawo] A EA A7) MITF AsiAle 2AE F S tdke] 0.005 WA 50 $F % 5%+ Zo] vzt
AskA Rk, vl g I7E Qla HAdo] YRR g Ao A AL Sl whEha] Adr] M o] e o3RI
AREE 4= Q).

2 e 2HEL2 7] MITF A Aol 712 59 e A8 7158 UeEhlle fFadiEs 15 oY g7
F At

2 o] NITF AfAS §adEen a5 sda AER A2FE AT gurdel §31 A8 2 7}
23} A Pz Az = Aok, 73 AYe] FgHFo2E I, ™, s Fol deH, JHE
3l AP FFEFoRE FAFSI v, w3, B owmgo] NITF AsiAE sk 3F3E olox ui
=} st A Ee VAE SRR RSt FodA BAHOoR AEHE 4 A8 &

2etal BFE APorE o2 B9, £ A ud EE IS Be AR FAb A4S BAAA de
oldd, dgd, wlo]aR2ddd, wlold=2 g, MAMIHF T o|2Y(FEF), HlojFY A EAHAY
gel, ¥, =7, 24, 39y, da, 2Zgo] = Z4 ~E(conceal stick)d FEHZ AFTE & ot
T, X (foam) ] FE &= 4FH FAAE 9 T4 doj2E: 24 EY JHZE AxE F 2

_6_



<23>

<24>

<25>

<26>

27>

<28>

<29>

<30>

<31>

<32>

<33>

<34>

<35>

<36>

<37>

<38>

FES e A Ropolq BAMow AEE wEAE FHT + A zelw Avle Huse 9
e opol 4] AR AgHE Foz wgE F otk

Bodge) HgE 2B TA4 ARezAt ANuM, A7 £xY, ANEY, JAEAME, 24, W
24, Bol2d B, GYRA, WY, 9$AY, Rolnd =AY, =AY, oAs, Fgas, 1,
N, ARE, SU4E, ZA4EH, TN, R, MZAA, F9, Zesnd, Fa330, ofol
NE Fol AGe T

EE, 2 oUEe 7] 2ARS FEATOR Fiekt Wk 44 oA A

A ZBO A ASAR 2zl PTURT 10 WA 20% o] 2
d AFE A nR(E 5 FF) £ 3go) MTF AsiAls @epd A4 JAARA Azd 5 Ark.

oo ded A A FAAR AGemM = ARAl, AA, AEA, ERTIA, A = EA S

oX,
S
(o
fr
%
o
ol
ol
rlr
=)
Jr
=)
=
oo
12
e
)
N
oX,
il
tlo
2
ofl
s
ui

W
e
2
2
fu
2
i o gy

i 301—"4 'y
91_,
4
pass
i)
f

T AAL e daAl T o i S A 2}

AAE ArHoem FolsiAY, nATHoR & R R S e O e ol U SR S o B i e
o] ol S ghAke] vo], A Sl met Apolrk gloy, dnbHom Al Al 1l 10 ~ 500, wheHA s}
A= 50 ~ 300 mgo] Fo] FOHIL=E b, oA} Hi= ofAbe] yhghe] whEh A Ao R 19 23], nhgH

z 7
wougel 2B SN ww $4o] gov AX B glonz IY wug HAF wE v 83
A AR 5 g,

olet, & A AAld R AA el ol FAls] dE Rt

{loA

o, &) AAlel B AAds & EEe dA

ol
ol
rir
PV
e
HE

<A A4 1> MBPek-MITF A)=
<1-1> MBPek-MITF 2@ ¥le] A=+

de271yA Ak 2] (enterokinase cleavage site)E ¥3}sl= MBP(maltose binding protein)<}f
MITF(microphthalmia transcription factor)e| &% wide] WM E & A|2}s}5 ).

Aol ofmppr] otfE I H 3} (Department of Dermatology, University of Yamanashi, Faculty of
Medicine, Yamanashi, Japan)®] Kitamura BHAIRREH 53 FFEAS-SSEW2TZA (Glutathione-S-
transferase, GST)-MITF WE & F¥oz2 HIdHZ 1 ¢ 28 7|AFE Zeloly g o] 8&3te] 3179 whg-x1d
o2 P(RE ST zA MITF A4 FHFALE =S #5350, =3, pMAL-c2X(New England Biolabs, <3
=) HEE FEoR MENHE 3 L 42 VA Zaloly A4S o] &slo] dlr]e Wz o R P(RS FHTO
22X MBPek A WwEULEIEE 531590, A7) MBPek #3412 wEHQE=E dEZ7|vAl dd 28 E
T3 e®E FZFHJT. PR DNA TF &AL (Unipfu, Takara, ¥)E ALgste] =3, 7)o 7A€ =g}
ol &3 FYHE 94TolA 5t &t WAAZ|AL, 94CelA 14, 55TColA 13# 2 72Tl 127k 303 Wh3-A|
71aL, 72CoNA 1087 A (extension) Al WS A3} T},

PCRS Z3&) 453k MITF % MBPek &2t FZFHQEHEE FeoR1 92 Sall Aldtasrz A3k 3 pET W
(Novagen, USA)ol| AF¢lso =4 pETMBPek-MITF & W ElE A 2a}¢it).

<1-2> MBPek-MITF A=3F &3 Gz 2d € A

pETMBPek-MITF e} 255 &= o] A ¥ MBPek-MITF @A S thagFoz F53% ).
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<39>

<40>

<41>

<42>

<43>

<44>

<45>

<46>

<47>

<48>

<49>

<50>

<51>

<52>

<53>

<54>

<55>

=541 100872821

0|ﬂ

Ao 1-19] WHOoZ A|Z3F pEIMBPek-MITF W E1E Escherichia coli BL21(DE3)l] HAx=<]s
J¥ DESE 12 A7 BoF AwjY¥ sbar, FFE 600 nmoll A 0.D. 0.69 w7bx] & H%h‘z} &, 4 1

IPTG(isopropyl-B-D-thiogalactopyranoside)E *&]slaL 4A1 7+ H<¢F vjokalo] MBPek-MITF whulz W3S fFi
ST, AE wjgAS A ﬂﬁGO%rmﬂHZ%ﬂ}ﬂNﬁﬂﬂﬁ*G%%?@ﬂlBOMTH&CLlom

EDTA, pH 8.09] &5 dE& o] &slo] AEE dEste] EFA7 & 2395 o]&35t9 61 =4, 5% 7AE §A
b 1A1ZE 303 M2 SAlE sl ddlE M2 @ o] Ureadl dAEste] Ws B#sta, s
2 0.2 m ZEHEZ AE 5 1.1 em X 30 cm MBP X34 (Affinity) A 2rtE2d3 A (Millipore, USA)S

) A% k=N (20 mM Tris-HCl, 0.2 M NaCl, 1 mM EDTA, pH 7.4)e] 10 MMl ZEL=E o
4 ml/ming] £E2 MBPek-MITFES #gl3tdith. £y A F W% HAS & Urea A2 MBPek-MITF ZHH
o3 F dojd Ay 23 9 &5 2353 317 SDS-PAGEE Es el

<AAld 2> gl Ho Az

<2-1> 7|#2] 5243} (modification)

rulg

AAlel 19] W er F53 MBPek-MITF @i dS uAsted 7]whe] =248k (modificaiton) & 35kt

o] Z Al (Epoxy) ZH&717F EWol AHgHo] A= F87]1F(CEL Associates, USA)S, MBP(Maltose Binding
Protein)¢} AT F A= LELZ(maltose)9t FAFE 38 FxE Il B-Ho|ZRYAER(R-
Cyclodextrin; sigma, USA)S O.IN NaOH &<l 70 mg/me] == £33t SN T7} 40T A 2043+ &<t
HbS Al o2 HE7e B-AolEFRYAEN R YS9 33 FRFFE AT H 1%
BSA(Qbiogene, USA)ell 10 WA 20 3+ @Fo=ZA o] of 2] 28719 At (Blocking) I} S AX I thA] 3
A} 2E5R YT T E7)E AAS S 4C BF moE).

7] B-stolZREAENS \BPS} Eo|Ho R WSFnR fre] 2]
9d o AHFE AL sy, Ay oz FASE /e dFY Yo AFEEtE Ao A

<2-2> MBPek-MITF ©rulzde] HA

AN 19] HHO R 53 MBPek-MITF @l aS Aale] 2-19] HbH o2 =28t 7)o A2 3o zmn MITF
AsAl gL dud Jg Az

0(1% BSA), 31.2, 62.5, 125, 250 % 500 pg/mle] H=F MBPek-MITFE X 3tals Edo HEzd A 27
= (Tetraethylene Glycol; HZE% % 25%, sigma, USA)% e 5 47 S99 AAd 2-19 F28tE 7] 9
of & 19 w71 WA 11 mm X 10 m DE HAHs, G/E dol diido] V|3 W 1F HAES ¢
F 50 WA 60%2] FEE FAIEH ARolA 1A17F B¢t wkEsro 2 7] $lofl MBPek-MTIF7} Addsl=s 3o
2 MITF AsiAl g8 did HE 553 4 Aok, vhgo] &4 duild He A3 A4S AN § o

e Ags Y AFEH At
<A Ao 3> MITFS} E-box(CATGIG) 7+e] A% &9
<3-1> Cy37F X € & 31-DNAY A=

MITFe} A3jtst = & E-box(CATGIG; MEWMT 7)& XT3t Cy37F %A ¥ &8 1-DNAE A=tk

A7) L8] a-DNAE Bl ZA YA T2 R E (Tyrosinase Promoter; ©]3}, Tyr-P) Wl E-box(CATGTG)7} E3sF= o] 9l
= (Entrez GenelD 22173)& FP o2 XEWHI 52 7|AR Tyr-P AL Zgfo|ne} XE¥s 622 7[AH
Tyr-P 9Wek Zeto|HE o] &35l slr]e] wbgxzo R PCR Fozm 5 = Ut 7|3 oA MITF<+
E-box9] AS G AE=2 AR5y Y5t 7] ZolWEL Awek sgtolwe] 5 R FPEA Cy37t
A == A3t (Bioneer, 3F=)(J. M. Jung et al., Anal Biochem., 330, 251, 2004; M. L. Bulyk et
al., Proc. Natl. Acad. Sci., 98, 7158, 2001).
<3-2> MITF$} E-box(CATGIG) 7+e] A%
<3-2-1> HAT MITFY T=

743k MITF - E-box ZAe& #1 MITF AsiAl BA8 ajd o) MITF =5 2453,

2N 29 vy oz AzE gz 3-8 PBST-1(0.05% Tween20 in PBS)(sigma, USA), PBST-2(0.01% Triton X-
100 in PBS)(sigma, USA), PBS(sigma, USA) ¥ 32} THF ¢AZE MAHsta 715 AATSEZHN 2] 31-DNA
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<56>

<57>

<58>

<59>

<60>

<61>

<62>

<63>

<64>

<65>

<66>

<67>

<68>

<69>

SS=50dl 10-0872821

o AR 2T AT, AAd 319 wEew A C
mM Tris-Cl, 0.1 mM EDTA, pH = 8.0)°] 100 pMe] TE== =3 ¥ 1007
A AAF A3A o F There] sAl sk,

0(1% BSA), 31.2, 62.5, 125, 250 ¥ 500 ug/ml<]

SEE MBPek-MITFE ¥3el= dsdfoz Had gl 3
Hell, wle]mZ2ojg o]o] CM-1000(Proteogen, dh=)el] <

Qo

[€)

i

1E 320 mm A2 #A(SMP10, Telechem, USA)S A}&3f
A, A7) e R #5% 22 3-DNAE DNA Whg-89[£%] dIdC(0.25 mg/mé; Amersham Pharmacia Biotech,
USA), A% 9% (Binding buffer; 10 mM HEPES pH 7.9, 50 mM KCI, 2.5 mM DTT, 0.1 mM EDTA, 0.05% NP-40,
10% Glycerol, 5% BSA; 4TColA 14 WA 16 A7t o] B3 & AFE), Tetraethylene Glycol (HF&% 25%) 13}
<¥]3-DNA : DNA Wh&&dle] M && 2 @ 88 st T &, dAT A1 m)eE 0.125, 0.25, 0.5, 1,
2,4, 8 3 10 pg/mt A Ao m HASGTE. AAS vzl 78] 7182 60% ol Fe] =& FEE FASH 1A
b Bot Ao Fo & 3-DNA9F MITF @i do] Agsles® 9 ct.  PBST-1(0.05% Tween20 in PBS)(sigma,
USA), PBST-2(0.01% Triton X-100 in PBS)(sigma, USA), PBS(sigma, USA) % 33} THF49 &A= A 2sla =
715 AASAT.

MITF o hﬂ S a1-DNAS] ¥+ AFE Cy3o 94?‘& %% ﬁii 7+A87] Y8ll, GenePix 41004 270 (Axon,
USA) 2 FFNZE olu|X3}star(= 1 223 (Axon, USA)S AMEsle AFAEE 4% g}
St

I A¥, = 1-10A yERd Bk} Zo] 2B E o|uXgste] 1 A AE FA9 g &, = 1-2004 e v
o} Po] =¥3 3 A¥, HA FEoA Hue NEAE Zhe MITF @jde) HAswrk 125 ug/mdS st
St

<3-2-2> E-boxE X 3}= IA-DNAY F&=

A4S MITF - E-box 23S A% 2 WAl S2]a-DNAS] s=5 AA4a3lrt.

125 pg/mle] = MBPek-MITFE 2338l ¢ do=z 44 oild 3 9o AAo] 3-2-19] WHo =2 53
o|Z7ler £ I-DNAS 4A3 7HEA(1 m)SZ 0, 0.125, 0.5, 0 1.25, 2, 4, 6, 8, 10, 12, 14, 16,
18 2 20 pg/me A Aoz HASYTH(E 2-1).

MITF w9 a3 S2]1-DNAS] Wk A3E Cy3el 93t g3 Asz 7ZA57] Yall, GenePix 4100A 27 (Axon,
USA) & EFAZE o|uA3}3ta (%= 2-1), GenePix 4.1 T2 1 (Axon, USA)S AFE3te] AsiSE 4=X 33}
St

I A¥, = 2-10A yERd BRe} Zo] 2B E o|uXgste] 1 QSRS FA9 3 &, = 2-2004 e v
o} o] A7) AE FAE wxs}ela £34 EAZZ IR SignaPlot 20018 o] &3te] FxE 1723l a1
o] S22 (Langmuir Isotherm) 2 42213}3F A}, 4 17,233 ABA e Auigh 1.04 x10S A}

(78h2) 1), W3, 125 pg/mle) SXEE MBPek-MITFE ¥3hsls dEdow Ay dulza Hoa &2 1-DNAY

HAAFEot 2 ue/mAS AT + Aok,
784 1

_ (1.04X 107
A 17.23+x

o]ZA, ¥ wbmol NITF Al @8 Gz Hola MITFS E-boxS ¥¢éh= 2e]a-DNA 7+ 23S geld
AL, w3 Z A4S MITF - E-box AFS 93 MITF 9 &3] 2-DNAY %7 242 125 pg/mb 2 2 ug/ml
S Beld & gl

<A A4 4> MITF - E-box 22 %33l MITF A&A FREZR
<4-1> MITF A3fA] FHEA

MITF9} &2]3-DNA Zre] ZAghe]l AAxIZA 2H&s 4= 9l MITF A A FHEZAS A3

™
olo
-z
o,
Ll
g
oft
>,
oY
o
fl
=
M
_|>i
td
i)
o

471 Ze]al-DNASH AjHe 4 IARE MITFSF 22]al-DNA ko] A9 wh
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<70>

<71>

S=50dl 10-0872821

HE o] &3te] MITFZ7E AARIAEA 9] J8 & & ¢ FEF v FYEDAES dd2=E MITF AsfAl &
HEAE AAsIATt. FAF o=, MITFeF &2 al-DNA 7ho] ZAjto] odE = F9E o] &3te] 48 deleuel
9] SREES TPIEA Sglth. 1A o2 'DOCK4' ZEIaHoRRE o AFRE B oA ghs B4
393, th&o2 'LigandFit(Accelrys Inc., USA)' ZT2Za=slo2RE AAE F 47FR9 A4 <[Ludi (4
Ak, o] 24, A EAlud 4 Qﬂﬁtﬂ' 283 3<=) / LigScore(vDW, EMAY} = 7+ 24 #
WHS w#3 $4) / PLP1-2(Pairwise Linear Potentials; 44ZA%, ¥y = HE=ES ud3 d4)
PMF(Potential of Mean Force; ERAY} E]Zt= Alo]e] BE AAES 1# s o 5]
7HdgA o R Aol sFEES ANAT F AdT. oA HAAH SFEES A4 gE AIAE F
& FiE = AT

I A, 3% 10 yebd mRep o] F 27709 MITF AsiAl $REAS AA4sa, 72 FREFES DMSO
0.5 mg/mo] FE= &35t o] AFol| AT

x 1

MITE AsiA] F-52=2

s | =49 T4 A

1 6-[3-(4-Fluoro-benzoyl)-4-hydroxy—2-(4-isopropyl-phe | CysHsFNO5 CHEMDIV, USA
nyl)-5-o0x0-2,5-dihydro-pyrrol-1-yl]-hexanoic acid

2 N'-[1-(4-Chloro-phenyl)-meth—-(E)-ylidene]-N-(4,6-di-|CyHyCIN; ASINEX, #]A]o}
plperldln 1-y1-[1,3,5]triazin-2-yl)-N-methyl-hydrazi
ne

3 3-{[4-(4-Fluoro-phenylamino)-6-piperidin-1-y1-[1,3, |CyHz:FN;0 CHEMBRIDGE, USA
5]triazin-2-yl]-hydrazonomethy! }-phenol

4 2-Diphenylacetylamino-5,6-dihydro-4H-cyclopental[b]th|CysH;gNOsS SPECS, USA
iophene-3-carboxylic acid

5 4-[1-(2,4-Bis-benzyloxy-phenyl)-meth-(Z)-ylidene ]-2- | C3,H,,FNO, SPECS, USA
(3-fluoro-phenyl)-4H-oxazol-5-one

6 2-[(4,6-Di-pyrrolidin-1-y1-[1,3,5]triazin-2-yl)-hydr | CisllssN;0 SPECS, USA
azonomethyl ]-phenol

7 N-[1-(4-Ethyl-pheny1)-2,5-dioxo-pyrrolidin=3=y1]-N=-|Cy,HyeNs0s IBSCREEN, # Ao}
(4-methoxy-benzyl )-succinamic acid

8 2-{5-Oxo-1-pheny1-4-[1-(3,4,5-tr imethoxy-phenyl)-met | Co;HyN,0;S, SPECS, USA

h-(Z)-ylidenel]-4,5-dihydro-1H-imidazol-2-ylsulfanyl }
—N—(4—su1famoy1—pheny1)—acetamide

9 {4-[3-1sobutyl-2-[(Z)-4-methoxy-pheny!l imino]-4-oxo—t | CosHssN206S SPECS, USA
hiazolidin-(5Z)-ylidenemethy!l]-2-methoxy—-phenoxy}-ac
etic acid

10 | [4-Benzyl-5-(2-hydroxy-phenyl)-4Hl-[1,2,4]triazol-3-y|Ci7H5N05S ASINEX, Ao}

lsulfanyl]-acetic acid
11  [N-tert-Butyl-2-((2-chloro-benzyl)-{2-[5-(3,4-dimetho | Coels5;CINs0,S ASINEX, # Ao}
xy-phenyl)-tetrazol-2-yl]-acetyl }-amino)-2-thiophen-
2-yl-acetamide

12 [N,N-Diphenyl-2-[3-pyridin-4-yl-5-(thiazol-2-ylcarbam | CysH,N;0,S, ASINEX, Ao}
oylmethylsulfanyl)-[1,2,4]triazol-1-yl]-acetamide
13 |2-(4-Benzyl-5-p-tolyloxymethyl-4H-[1,2,4]1triazol-3-y|Cs:H3FN505S ASINEX, #AJo}

Isulfanyl)-N-(tert-butylcarbamoyl-methyl)-N-(4-fluor
o-phenyl )-acetamide

14 | (E)-3-[4-(3-Chloro-benzoylamino)-2,5-diethoxy—pheny!l | Cy;Hy CIN,Og ASINEX, Ao}
carbamoyl ]-acrylic acid

15 [N-[(4-Methoxy-benzylcarbamoyl)-methyl ]-N-(3-methoxy— | CosH26N405S ASINEX, #AJo}
phenyl)-N'-thiazol-2-yl-succinamide

16 |N-[3-(4-Ethoxy-phenoxy)-5-m-tolyloxy-phenyl]-2-(3-ni | C,sHN:0s ASINEX, Ao}
tro-[1,2,4]triazol-1-yl)-acetamide

17 [N.N'-Bis-(4-ethoxy-phenyl)~6-(5-methyl-[1,3,4] thiadi | Cooll,N:05, ASINEX, 2] A]o}

azol-2-ylsulfanyl)-[1,3,5]triazine-2,4-diamine

18 |{1-[2-(4-Chloro—phenoxy)-ethyl]-1H-benzoimidazol-2-y| Ci:Hi5sC1N:05S ASINEX, Ao}
lsulfanyl }-acetic acid
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<72>

<73>

<74>

<75>

<76>

<77>

<78>

S=50dl 10-0872821

19 |[4-(3,4-Dimethyl-phenyl)-2-(4-methoxy-phenylamino)—-t | CooHzNo0sS ASINEX, Ao}
hiazol-5-yl]-acetic acid

20 [3-{[(2-Methoxy-5-methyl-phenyl)-methyl-carbamoyl]-me | Cy;HsuNo0, CHEMDIV, USA
thyl }-1-methyl-1H-indole-2-carboxylic acid

21 | 2-(Benzylcarbamoyl-methylsulfanyl)-4-0x0-3-[2-(4-sul | Cy;HyN,06S, CHEMDIV, USA

famoyl-phenyl)-ethyl]-3,4-dihydro-quinazol ine-7-carb
oxylic acid methyl ester

22 | 1-hydroxy-1-(5,5-dimethyl-1-octyl-2-oxo-3-m-tolylimi | CysH,N,0; IBSCREEN, ] A]o}
dazolidin-4-yl)-3-m-tolylurea

23 | 1-(4-Ethoxy-phenyl)-5-methoxy—-2-methyl-1H-indole-3-c | C;oH;oNO, IBSCREEN, #| Ao}
arboxylic acid

24 |N-(3-Chloro—4-methyl-phenyl)-N'-(4,6-dimethyl-pyrimi | C;sHs0C1Ns05 IBSCREEN, # Ao}
din-2-y1)-N''-(3-oxo-butyryl)-guanidine

25 [4-[3-(4-Chloro-benzoy!)-4-hydroxy-5-oxo-2-pheny1-2,5| Cy;H;sCINOs CHEMBRIDGE, USA
—-dihydro-pyrrol-1-yl]-butyric acid

26 | 5-[5-(4-Fluoro-phenyl)-3-thiophen-2-y1-4,5-dihydro—p|CigHi7FN:05S IBSCREEN, Z]Alo}
yrazol-1-yl]-5-oxo-pentanoic acid

27 |3-(3,4-Dichloro-benzyloxy)-thieno[2,3-b]pyridine-2-c|C,sHNO:SC1, KEYORGANICS, <=

arboxylic acid

<4-2> MITF A A FEED S48 g J

MITES} E-box®] A3He A 4= = MITF AiAl $REH3} S2-DNAS] ZAR-E&S 913 MITFE E33h=
Sy e Alzstaat skl

Asuk-gol ofs dmd Ao Mmookl S ddste] HAwE 125 pg/ml Bk H2 500 pg/mee] T

A HE AFEAT. 500 pg/mle] FEFE MBPek-MITFE XE3el= ghsdlo] HEgo|ddl 282 (Tetraethylene

Glycol; HF&E 25%, sigma, USA)S 412 &, 7] &9S& Al 2-19] WHo=z F235lE 7|3 9 80 wl

(71 A4 256 m X 50 m)E HAstAL, YlE dol wdo] v W 1F FHAES g F 50 WA 60%
&

—

o] FEE A A0 1A FoF Hke-sto 713 ¢l MBPek-MTIF7} Zg3sl== 3o 24 MITF A3l
A AL gl He =53 4 Y. Hhgo] Euk ol He AF A4S A T US HAH AYS
28l AFEE A

<4-3> MITF A A FH 229 MITF - E-box AF A as}
AN 4-12] WHH o7 FEI NITF AeiA] FTHEZ NITF - E-box A% Adlax= delstuxl a9itt.

AAd 4-29] WH o2 AZE dd 38 PBST-1(0.05% Tween20 in PBS)(sigma, USA), PBST-2(0.01% Triton
X-100 in PBS)(sigma, USA), PBS(sigma, USA) % 32} SHFF9 ¢AZE AFsta 715 AAToEZN & al-
DNA % MITF AafiA] $FHEAF AFE FH)& st AAd 3-19 Wyo= Aze FFEdo] 14 | &
2] 3-DNAE= DNA ¥FS-8o [Z7] d1dC(0.25 mg/ml; Amersham Pharmacia Biotech, USA), A3 €= (Binding
buffer; 10 mM HEPES pH 7.9, 50 mM KC1, 2.5 mM DTT, 0.1 mM EDTA, 0.05% NP-40, 10% Glycerol, 5% BSA; 4C
ol 14 WA 16 Az o] B F Abg), Tetraethylene Glycol(HEF%E 25%)] o 4 pg/mlel == =9
%, 100T SFFolA 537F WAAZIIL Aol A A3 28X o5 7tgo] HA sttt e 4-19] WY
o2 53 27/ MITF AsiA FRE=dE% 7] DNA k3-89 0.25 & 0.025 mg/me] == I H7let
o] A3t

500 wpg/mle] F %= MBPek-MITFE Z3sleE gxdom AgE wwd H 9o, wlo]mRolgolo] (M-
1000(Proteogen, 3+=)o] A& 320 mm 1122 F(SMP10, Telechem)& AFEEfA, A7) WHOR $53% &oi-

QAT A m)ow SebolSo] He] B AFE 0.1 &, A
Hatgich, = 3014 vhehdl vhsh gol ojzo
Sl AAlel 3-2-19] Wy

DNA B0 MITF AsiAl FHEHSe] SFE0s
A 28 Ao|2E 300 m7 A Fste] T AR
ol M= FgAQ MITF - E-box AES fEsh”

oo

PR el 712 60% ool = FREE FASHH 1R Fot Aol Fol 2 % Ad) vbgo] FAEES

[e}
3F9th.  PBST-1(0.05% Tween20 in PBS)(sigma, USA), PBST-2(0.01% Triton X-100 in PBS)(sigma, USA),
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<79>

<80>

<81>

<82>

<83>

<84>

<85>

<86>

<87>

SE53 10-0872821
PBS(sigma, USA) ¥ 33} /49 ¢AZ A3t E7|5 AAsST.

MITF @z} La]a-DNAS] v ATE (y3o] 98 &3 A5 2 74x38}7] 93, GenePix 4100A 2701 (Axon,
U%)EOWVBﬁHIES)%mHXAIEEZQ(mnU%V>4ﬁ4ﬁ3m&Vﬂ~¢ﬂﬂ4dq A7 Al
TAE Z=X3EAL(E 4) DNSO HETS 7o ® 3to] DMSO Mo Bl a3t £& FHEZA LS AA
=

o A%, ® 20] e wel ol 15709 FrEAE] AAHAT.

[oX

x 2
ol 3 Ade FE dA-E 157 $REA

Hs (22

2 N'-[1-(4-Chloro-phenyl)-meth-(E)-ylidene]-N-(4,6-di-piperidin-1-yl-[1,3,5]triazin-2-
y1)-N-methyl-hydrazine

3 3-{[4-(4-Fluoro—phenylamino)-6-piperidin-1-yl-[1,3,5]triazin-2-yl]-hydrazonomethyl }-
phenol

5 4-[1-(2,4-Bis-benzyloxy-phenyl )-meth-(Z)-ylidene]-2-(3-f luoro-pheny! )-4l-oxazol-5-on
e

9 {4-[3-1sobutyl-2-[(Z)-4-methoxy-pheny! imino]-4-oxo-thiazolidin-(5Z)-ylidenemethyl ]-2
-methoxy-phenoxy}-acetic acid

11 N-tert-Butyl-2-((2-chloro-benzyl)-{2-[5-(3,4-dimethoxy-phenyl )-tetrazol-2-yl ]-acety
1}-amino)-2-thiophen-2-yl-acetamide

12 N,N-Diphenyl-2-[3-pyridin-4-yl-5-(thiazol-2-ylcarbamoylmethylsulfanyl)-[1,2,4]triazo
1-1-yl]-acetamide

14 (E)-3-[4~-(3-Chloro-benzoylamino)-2,5-diethoxy-phenylcarbamoyl ]-acrylic acid

15 N-[ (4-Methoxy-benzylcarbamoyl)-methyl ]-N-(3-methoxy-phenyl)-N'-thiazol-2-yl-succinam
1de

16 N-[3-(4-Ethoxy-phenoxy)-5-m-tolyloxy-phenyl ]-2-(3-nitro-[1,2,4]triazol-1-yl)-acetami
de

18 {1-[2-(4-Chloro-phenoxy)-ethyl ]-1H-benzoimidazol-2-ylsul fanyl }-acetic acid

20 3-{[(2-Methoxy-5-methyl-phenyl )-methyl-carbamoyl]-methyl }-1-methyl-1H-indole-2-carbo
xylic acid

22 1-hydroxy-1-(5,5-dimethyl-1-octyl-2-oxo-3-m-tolylimidazolidin—-4-yl)-3-m-tolylurea

23 1-(4-Ethoxy-phenyl )-5-methoxy-2-methyl-1H-indole-3-carboxylic acid

24 N-(3-Chloro-4-methyl-phenyl)-N'-(4,6-dimethyl-pyrimidin-2-yl)-N''-(3-oxo-butyryl)-gu
anidine

25 4-[3-(4-Chloro-benzoyl)-4-hydroxy-5-oxo—-2-pheny1-2,5-dihydro-pyrrol-1-yl]-butyric
acid

<5> MITF A&A] FREZe] dzd A4 A € AE5A

<5-1> AlZH)<E

B16F10 H2}el =A% A ¥XF(B16F10 murine melanoma cell; ©]3}, B16F10; ATCC(American Type Culture
Collection), USA)S ®ie¥aldTt.  10%(v/v) FBS(fetal bovine serum; Sigma, USA), #HYA&H(penicillin;

Invitrogen, USA) 100 units/m¢, Z=EFEv}o]Xl(streptomycin; Invitrogen, USA) 100 ug/méS %713k DMEM »f
A (Dulbecco's modified Eagle's medium; GIBCO, USA)ollA 37C, 5% CO, 2719 3270 A vjdkstgt., AE

3 vk Al wieFsklom Aldh wiFe X 30 35 WA 2
<5-2> @ehd A}

Ao 42] o HAAE MITF AsiAl FREZE] BI6F10 A|xoA Hahd A JA o vx|= F3
elstaal sk, #APd sk SAHWS Hosoi W(Hosoi et al., CANCER RESEARCH 45:1474-1478, 1985)
Ao g =

o
=
KeN
=

m o

BI6F10 Al¥Z 6x10° A¥/Ae] S5 6-2 ZelolEolA A6 5-17 FAF Mz 2 2AA 2447 vjo}

il
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<88>

<89>

<90>

91>

<92>

<93>

<94>

<95>

<96>

<97>

<98>

SS90 10-0872821

(o

How NAY FREAES 40 pg/mE AsAt. DSOS A3 AL &4 Uiz
A4 AsjA 2 2]z PTUN-Phenylthiourea; Sigma, USA)Z 15 pg/mlE A3 AL
gxzros skolth. FREA, DNSO 9 PIUE 717t BI6F10 Ao AHegste] F7F= 48A17F <t vkt
EDTAE 23sl= EfA(Trypsin)S A 38le] BI6F10 AIXES 353513tt.  A7] AXES PBSE 23] A%
5 10% DMSOE X%l 1IN NaOH 200 meoll E&83}ar, 80TolA 1A17F FoF F83 5 234 deldo] &
ol Q== gk & ELISA(enzyme-linked immunosorbent assay) 2] (reader)[MDS(Molecular Device), USA]E
o]-&3te] 405 m FFolA FHEE SANT. Ad A EE 57 FE 28 o] &3t AtEith.
g2 29 FAET FHEE 54 HE2TY FFEE UERTH

0o Hl

fetl
o
32 -
Ko
g
=
T
ot
ox

o

4y ot r°“

7814 2
debd A=) =27 FF=/FAT FEE) < 100
<5-3> AX =4 A

A 40 WHo R MAE MITF AsfA] FREDSC] nHg spds 2HAEE AET F deA ddst] ¢
3l Al 54 A8E sglr).

BI6F10 AIEE 2.5x10° AE/Ae] $ER 6-9 Eelo|EolA AAlel 5-17} SAF w2 2 2704 2443 ]
&t -, AAd 49 W= ﬁxé% FTHEAES 40 pg/m=E AT DMSOE A e 54 tix=d
o2 3R a, dahd A AAR &R PTUNN-Phenylthiourea; Sigma, USA)E 15 pg/mb= AH2ldt RS %
4 dEzwes vk, FEREd, NSO # PTUS 747} BI6F10 Al A ejste] F7bz 48A13F ¢k wi gt
PBS(phosphate-buffered saline)ol ¢l MTT(3-(4,5- dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium
bromide; Sigma, USA) £(5 mg/m¢) 100 wS FH3ATE.  4AZF vkt FHol A& A A3FZL 100 9]
DMSOE 718t e X Evpit(formazan)e =] ELISA(enzyme-linked immunosorbent assay) wlo|AZ &
o]E(Microplate) @]t (reader)[MDS(Molecular Device), USA]E ©]&3&}o] 540 mm FFoA FFEE ZH3S

B AE AEES 7] £ 32 olgstel Aatgt. #3439 RAET FYEE S BT FY
=8 vehi,

7814 3

A AEE®) =(ADT FFE/TAT FHE) X 100

T A, % 5ol e vhsh o] AAle] 4e] oz AAH MITF AsA FREAS A 7 P Ae
Fob v RS W 5ol Au Wb o4 &ul FL 3, 5 % 18 e FuzAe Mg,

Ao 59 Bl og MAFE MITF AsiA THEZAEo0] MITF - E-box 7t ATS AAgozH XS e
= AR E &2l3ly] 93te] il - DNA 7He] A3 ASHS 3}shdtd(chemiluminescence) S &3 Qe 4

= EMSA #AR(Electrophoretic Mobility Shift Assay)E <=33}it}.

%2

EMSA HAFol HQ3 MITF ©¥d-& BI6F10 AEZHE F=3F 3] FFE(nuclear extract)S AHESFATEH.
B16F10 A*¥ZE 100w HEZ FAld 10° AL/ TEZ2 HEst] dd ZAZ(mono layer)o] FAHEE 24
AIZE wieFst & dWad A S FEsteE B2 o-MSHE NOMJ T2 AYste] thA] 6A1ZF sigsta Al

£ 3]t

7] o Agl¥ BI6F10 AXE 3]5ste] 27 PBSE F H AHE 3 H ¢hFol A [10 mM HEPES(pH
7.9), 1.5 mM MgCl,, 10 mM KC1, 2 0.5 mM DTIT plus protease inhibitors; Roche, 22921 400 wE A 7}s)e]
AEES Agetn Aol Fo 1083 Wesgih. thl 10X & Aol # 3 vlolaANRe e Ags
o] 14,000 rpmoll A 10%7 A4S & F Al (pellet) Oou wjo] ¢kZel C [20 mM HEPES(pH 7.9), 420
mM NaCl, 1.5 mM MgCl,, 0.2 mM EDTA, 0.5 mM DTT, 25%(v/v) glycerol plus protease inhibitors; Roche, 2=
A21E skl Aeala Agel Fol 3087 WAt A 227 Qe ol AFAL f5ee] 4

=

+ =l
2o 70T RASPTE. S UxToz AMES] Yste] A-GolMEZ(fibroblast) ZREE A7]e) H s
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<99>

<100>

<101>

<102>

<103>

<104>

<105>

<106>

<107>

<108>

SS=50dl 10-0872821

FEES FE3] 2.
<6-2> "ol ®lo] ¥X H 2 :L-DNAY AZF
MITFS} ZA3Hst 4= & E-box(CATGIG) & X gal= nlo]Q®le] ¥ © 22 3-DNAE A|ZFslarxl ki),

A7) 22 -DNAYE Bl ZAUA] Z 2R E(Tyrosinase Promoter; ©]3F, Tyr-P) W E-box(CATGTIG)7} E& o] 9l
= (Entrez GenelD 22173)& F3o=m AMdWs 52 7|49 Tyr-P AW Zddolm e} NEdWsE 602 7|49
Tyr-P 948 Zgo]mZ o] &3] PR Tz =58 4 A, JdE Wr g (nylon membrane) Zoll A
MITF$} E-box®] ZA3-& #AIE7] flste] 7] Zefolwl52 AWeF Zojolwlo] 57 Rio] FFEZ nHlo]oH
(biotin)o] ¥A FEF A3 H(Bioneer, e=1)(J. M. Jung et al., Anal Biochem., 330, 251, 2004; M.
L. Bulyk et al., Proc. Natl. Acad. Sci., 98, 7158, 2001). 3} thzxa AL 93 S I-DNAE Hlo] L
Hol 34 =% s gt

<6-3> EMSA ZAALE E3 MITFS} &2 32-DNA 3+ A% &<
MITFE ZE3dhsl= 3 2EHE3 Soa1-DNA 7+e] A EMSA AALE Eaf gelssdvt.

PIERCEA}(USA) 2] LightShif® Chemiluminesecent EMSA Kit AF&wWol uwlg} 238l3}9ict. 0.5X TBE &+&=&
%ﬂﬁl%&hnﬁm]8IX8><Olcmwmﬁ]mﬁwz%ﬂﬂﬂ%ﬂﬂhﬁiﬂ° WHE 3 A4 6-19] WHo
2 FE3 474 3 2250, 2.5 2 0.5 ug/me ¥ Zsteta AAld 6-29] WHOoR 53 20 fmol<
vlo] 9 ¥lo] A ¥ 22]3-DNA 2 WE EFse F TA 20 poo] Ag EN(10x A &=, 500 ST A=,
100 mM MgCl,, 1 weg/pl poly(dldC), 1% NP-40; Fluka, 9¥)& ALox 2087F 7% & 5x 29
Z@A 4lolFo 28 AEE FRSIYU. wlo]oEle] H x|

* 1?1 B16F109] 3 FZES AlfrobAlE(fibroblast)®] 3 FZEZ A
g 28 A EE 24 EH&ELQ AF&-31el Tt

A7) 2EE AEES = 6ollA e bie} o], BAEAMN), o4 tEa(C), o-MSH FHE ¥ FEET
(1~a), 5 ¥l 34 a-MSH ¥Ag & FFE(1-b), a-MSH A & FFE3(2-a), 5 9 34 o-NSH g
F=ET(2-b), 5 v 34 o-MSH AE 3 FFE + HEA ST I-DNA w(2-0)9] FAE A7 200 m A 7]
native ZgjolaHolufol= Aol FS]et% 1, 8XESXOICMWMQ;%°7?9&£aﬁ1%\@ Aeks 7t
stod 29 dmF Aol 2/39 AAZMA UEZd WA Wr)EF el AVIdsS "HFEa(-) Hda)
& WE gl (nylon membrane)S 471 A flol ¢lar, Olt‘d‘ﬂ]” A oA BEE(+) dIE Ha de B o
S I-DNAEC] 7] Y& NEHRAO R o]FHES 7|9 E 3k, olwf, ®WA(tank) FFHS=Z 0
TBE ¢+5-<fS AH&ate] 380 mAo] A7 3023t A719% &t 10T olatE frAaialtt. H7gdse] &
& WEygdled 1 &3 UVE HojFo] Se]al-DNASH Y& HES #3

S SAFoEN 2wy SHEZe] MITF - E-box ZAFl WX JFES Q‘Lﬂﬂ
(streptavidin)©] %iz} ¥ HRPC(Horseradish peroxidase C) 66.7 09} 2}t k= 2
DNAZ}F 2% yde dBgels w7 1583 1AL, 6 mle F7)&=(Luminol) ¥ 6 mle] stable Peroxide
Solutiong 7}3}e] é%ﬂﬁ 108 & a3 A7l & 38 (chemiluminescence) =4 71 (FLA-5000;
Fuji Film, 9¥)E °]&3to] =3t

ap
z

L ool &
Lo

Hl ol% %w)

A & . 3]
TO AfoMERRE FEE 8 FHRAAE STV B Ags e AT & Ak 1-
ash 1-be] PANAE a-NSHol o8] 1 wETe] FENAL GgAW, JEAoR FHD U WIS &
I-DNA Zre] AEe A = ATk, FSE, 2-a9 2-be] QA= a-NMSHOl 93] 1 ddE=Fe] F=E MITF
o} Sela-DNA 7rel AFS AT 5 Ui, 2-co] AAeIAE WEA L -DNAS] A7bel o8] MITFS} ol

o8 EX @ 22 a-DNA 7+ Ay AASESE slo] MITFSF 22]a-DNA 7He] Ago] o]z 9S Jeydnt.

&
'Y
Vv
2
=
o,
>
Ll
of
e
i
o
it
i
o,
=
=
_\g
_t*i
1:1
%
=
_}1_,
o,
i
o
12
2,
<
i)
fot
o
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<109>

<110>

<111>

<112>

<113>

<114>

<115>

<116>

<117>

PIERCEAF(USA) &] LightShif® Chemi luminesecent
0] 83t Pre-Run &<l 8 X 8 X 0.1 cm(WHD) 9
S A7l AA G 6-19] WHoR &3 zhzte] 3 FZES
Hog F£53 2 fnde Hlo]e®lo] x| ¥ 22 -DNA 2 wS ¥3Hel= Ag 8M(10X
A=, 100 mM MgCly, 1 wg/pl poly(dIdC), 1% NP-40; Fluka, Q9E)o] AA)d 59 ¢
Z9] Sl AAlo 4-19] Wyo g FHlE 18 FREAS 8, 4, 2 2 1 v 343l 4 1 RS H7ske]
& 9 20 B AeAA 2083 HEAZ F 5x 29 (loading) BE 5 mE

N

o it

oMl (fibroblast)®] 3

2
20

o

ol

(Do =A%
7|Fo 2 dto] 100

ZE(+) H3E Ha
oluf, B (tank) <&

throughput screening)

<A Al 1> MITF A3AA|
<I-1> 7 3

MITF A &) Al

2

BN

FaEdEoR

gl
Hle] 9 ¥le] A ¥ e I-DNATHS E9He 2HE A

T2 AT 298 AEE

e

AHg3tsi.

7oA vERd wiel o], EAEAI(M),
34 18¥ FREAT(1),

vl 314 189 T REET(3),

7] native Z@olaoluto]l= Ao
7hate] =Y fm7F Aol 2/39 AA7HA
2 B g 2l(nylon membrane)S
dtg o] Sl au-PNASo] A Ud&E
% 0.5% TBE €5 o4& AH&38ke] 380 mAe] A7
o] B YdE #HEzRlel 1 &3k WVE HolFo] &8 1-DNASH Y& #Hubels

o] TR EFo] MITF - E-box Agel] w3 <
25 HRPC(Horseradish peroxidase C) 66.7 ul9} et €

6 m¢e] F1)&=(Luminol

S 3-DNAS] 4S8 SAHFgo=H 2
AEFH Y (streptavidin) ©]
of &2 I-DNAZ} F3td Y& #WH
Solutione  7}sle]  A-2oflA]
(chemiluminescence) =7 7](FLA-5000; Fuji Film, ¥4¥)Z
I AR, £ 744 JERA vkel ol 1 iR 4% #AelA 181
DNA Aol ofsf Ae] AdF-g o]F
o] MITF A 3sfAl =4 MITF - E-box9]

1=}
T
)
=]

do] Abol QlojAl MITFE
o] 7heAdE

FEAROR YRHE Y Pue A=

BMSA Kit ARgwel mek 2@ttt
native Z#jolgolulol= HS wE &

0% 0.5 pg/me] &= X

et

4 iz 10),
a-MSH g @

il
N
o2
offt
ol
ol
)
—_
o
(@)
)

Gt 15837 st

H W=e] FA7E ghobA|
2

e ARHoR AN

7

S 2~
g 4 AT,

o] 2EES AT AAAE AR

et Rl Sl AAAE ) E

MITF A 3l Al

13- redees

Tl a5 o H E] o o]

UTES

Hxer A gAolE

AEHeAE

AEZCE

A 2=-26

(AT

=l

}

ol

=N = OO |O OO |+

EzAolE e e

o e A O o

fifo

2

I
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A7rete] F=gA Ao =&
A EAZ, BI6F109] 8 &
oA xR 12, 18 FREFES DISOE

A x&T 20N.0), a-
I 84 189 $HEHT(2),
+ 18 34 18 TREAF
8 X 0.1 em(WHD)2] A&
A A719% k. A

ojriol= A Aol £
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1

l
o
N
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2
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<118> <1-2> 4<% AP Az

<119>

¥ 4
<120>

MITF AsfAE e 42

Hel AAd= 8] &

ek

ol
off
{u

MITF A &) Al

1,3-7dd F¢F

=gA=

- =

A&

PEG-40 ZH|o}l#|o]E

el oA

L%sé %El *ﬂ %*Eﬂ otz

°lE

BRI EA AR S0 E

AEoldedTE

vy 9]

sToket

e/ ee de

Atol=

Hxeta=e A Aol E

3lob7 2yl =

Edd oA ol E

£ 2ol EF&opy)

E&X]

0 O O = = = Bl Bl o S el Sl Ell i Bl Al Fall il ol S Bl Dl Fol =15
Oﬁoﬁoﬁoﬁoﬁoﬁoﬁoﬁ%mOOOOOOU\OU]ONOON)—AOOboﬁ

<121> <A|A ] 2> MITF A A=

<122> <2-1> A EAY A=x

<123> MITF AsAE FardiEo

#£ 5

<124>

= 3] ®

dad A AAA Y A=

44

A7
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<125>

<126>

<127>

<128>

<129>

<130>

<131>

<132>

<133>

<134>

<135>

<136>

<137>

<138>

<139>

<140>

<141>

<142>

<143>

<144>

<145>

<146>

<147>

<148>

<2-2> AA 9 Az

SS90l 10-0872821

MITF AAS gaaioz dgsts AAE 37 & 69 AT o] A =3Itk
HZ6

T3 I FHR)

MITE =] 3} = 250

FEL - 175.9

A & 180

FF3=4 32

10% Aetel g

A = 160

24 50

sejob= At vkl 5
MITF A8lAl 250 4, SR~ 175.9 T35, UAAE 180 T3 2 FRo|uA 1At 32 Takrel &¢s
Art. A7) EgEdl 108 ke §og WA T, B 14 )3 ﬂgﬁqﬂﬁwLovzf;i!JW}
Dol AR 160 FHE, B 50 FEY D A0l g 5 FHEE BRI oqg;%gfiﬂz

T = 0

Az T
<AAo 3> MITF AAE FAAHAELE 73
<3-1> AkA| 9] A|x

MITF A &l Al 2 g
T lg
A71e] AEs Ejpetal vdarel Fxlgte] AAE AFxs T

<3-2> AA 9 Az

MITF A &l A 100 mg
SFFARE 100 mg
e 100 mg
g oFALt ml v 2 mg

A7) Ais TR -, T4 BAY Azl webA Bt AAE

e Aol Az

100 mg
100 mg
100 mg

2 mg

SECT Y



<149>

<150>

<151>

<152>

<153>

<154>

<155>

<156>

<157>

<158>

<159>

<160>

T 2% S¥3-DNAY HAs% < 475 Yeld ol

g
™o

T 2-20 & 2-19] oJuXZRE I AT
o FAge AT, K A4 17.23S I},

sk A3hE Lhebd 2olt,

SS90l 10-0872821

-1 ol o] MITFSF &2]ai-DNA 23S o|m|A|skgk Zlojt),

e =x3e Aojtd. #AHO 522 (Langmuir Isotherm)S o] &3}

T 3-2% 0.25 mg/mle] 27 3 S HE 5 3
; g/ml2] N MITF AA SHEZD MITFS 8] 2-DNA A3 A a7E gid Hox 39l

3 ATE b ot
© 4 % 39 oW RYE e AEAE ERHT o),
ak

el Eolt.

EARAM), =4

NSH FA ] 8 S

2] 32-DNA(2-a), 5 ®} &4 a

Al d FEE 4+ wEA 22 I-DNA 7 (2-c)
Fu

= 72 EMSA AALE E£3%

=3
dhol 2Fl A

A 2e]a-DNACD), a-MSH A8 & F&= + 4 ] 34 18 FE=2 + Hio]

o] MITF xi:ﬁﬂ S Ezo] S 3
] 3 U A o q 1 SE S S
: | FR=de) debd g4 oA 53 B AxE 548 Tedds w8 Ald 2

¥4 # &g -DNA(1-a), 5 H) 34 a-
e 3 FEET + vlo]od ¥4 H &
¥ &2 a-DNA(2-b), 5 ® 34 a-MSH

B2 MITFS} <2 a-DNA 7He] A AAlaxstE 323k A= vekdl ot}

EAEAN, +4 dx & Ael 8 332
100D, &4 iz 1(0), &4 dixw 2(N.C), o-NSH A2 3 FZ& + 8 v 34 18 FHE=AT
L9

%]ﬂ—[_)NA(_Z)_, a-MSH 7] 3 F&% + 2 v} 34 181 FREAT + vlo]o¥l ¥X © ¥ a-DNA(3), a-MSH
A & FEE + 1) 3 18H FREAT + Hlo]e®l X © S 1-DNA(4) |
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k1

)

F1

g

RSP

35000

30000

25000

20000

15000

10000

5000

5

1% BSA

16X MITF (0.03125 pg/mL)
8X MITF (0.0625 pg/mL)
4X MITF (0.125 pgimL)
2X MITF (0.25 pg/mL)
1X MITF (0.5 ugimL)

it

1 M i i L " L i

0.0 0.5 1.0 1.6 2.0 25 3.0 3.5 4.0

DNA =5 (pg/mlL)

1% BSA — Tyr-P

31.2 pg/ml Mitf — Tyr-P

62.5 ug/ml Mitf — Tyr-P

-
-

125 pgfml Mitf — Tyr-P

250 jig/ml Mitf — Tyr-P

500 pg/ml Mitf — Tyr-P
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:

70000

s==4

60000 J
50000 -
3 40000 J
0
70 30000 4

20000 4

10000 -

f(z) = (1.04 X 10°)

1723 + 2

ZICH 2¢: 1.04
K, 811723

i

i

(ng/mL)

=

EIZAILIHI-P =&

1 2 3 4 5 6 T 8 9% 10 1 12 13 14 15 16 17 18 19 20
EIZAILIIP S5 (ug/mL)

0 pg/mL
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mg/mL
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rg,

k1

)

k1

S=50dl 10-0872821

8000

N 0.25 mg/mL T
[ 0.025 mg/mL

6000 A

—
H
=

e A N

- T
4000
nd
2000 A
0 - — -

=
—

= M2

2

%E:H %rgcu #1 42 #3 HA H5 4B HT #B HO M0, M2, #1416, #18,, H20,, #2D #2426,y
= = stet=2
180
160 e
O e MM e
140 -
120 1 e
=]
100 -
80 - '
60 1
40 1
20
0 - L o I
S0 UCH #2 #3 #5 #9  #11 #12 #4 M5 #1686 #18 #20  H22 #23  #24  #25
HE HF
2 =2 =15
s stet=d
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AHdE=E

<110> INHA-INDUSTRY PARTNERSHIP INSTITUTE

<120> Competitors of microphthalmia transcription factor and the
cosmetic composition comprising thereof

<130> 7p-07-74

<160> 7

<170> KopatentIn 1.71

<210> 1
<211> 34
<212> DNA

<213> Artificial Sequence

<220>
<223> MITF-EcoR I _ F

<400> 1

ggcgaattca tgctggaaat gctagagtac agtc 34
<210> 2

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> MITF-Sal T _ R

<400> 2

ggcgtcgacce taacatgcat gectcegtttce ttetg 35
<210> 3

<211> 36

<212> DNA

<213> Artificial Sequence

<220>
<223> NMBP-Nde I _ F

_24_



<400> 3

Caaaaacata tgaaaatcga agaaggtaaa ctggta 36
<210> 4

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> CMBP-Sma I _ R

<400> 4

gtgcacgaat tcagtctgcg cgtctttcag ggctt 35
<210> 5

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Tyr-P _F

<400> 5

aagttagtca tgtgctttge ag 22
<210> 6

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Tyr-P _ R

<400> 6
ctgcaaagca catgactaac t 21
<210> 7

_25_

SS=50dl 10-0872821



SS90l 10-0872821

<211> 6
<212> DNA
<213> Artificial Sequence

<220>

<223> E-box

<400> 7

catgtg 6
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