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[SEQUENCE LISTING

«110) MITSUBISHI PHARMA CORPORATION

(¢120; AGENT FOR INDUCING APOPTOSIS OF MAST CELL
(130 RK02006

{160y 27

170 Patentin Ver. 2.1

[

{210y 1

E(211) 415

({212} TRT

E(213) Mus musculus

1{220)

(223) WITF ui mutant

{400y 1

[

[Het Leu Glu Tyr Ser His Tyr Gln Val Gln Thr His Leu Glu Asn Pro

E 1 5 10 15

[
Thr Lys Tyr His Ile Gln Gln Ala Gln Arg His Glo Val Lys Glo Tyr
[

' 20 25 30

[

ieu Ser Thr Thr Leu Ala Asn Lys His Ala Ser Gln Val Leu Ser Ser
[ 35 40 45

[

[

Pro Cys Pro Asn Gln Pro Gly Asp His Ala Met Pro Pro Val Pro Gly

E 50 55 60

[
ESer Ser Ala Pro Asn Ser Pro Met Ala Met Leu Thr Leu Asn Ser Asn

r 68 70 70 80
0
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L

ECvs Glu Lys Glu Ala Phe Tyr Lys Phe Glu Glu Gln Ser Arg Ala Glu
[ 85 80 05

[

[

Ser Glu Cys Pro Gly Met Asn Thr His Ser Arg Ala Ser Cys Met Gln

E 100 105 110

[
Met Asp Asp Val Ile Asp Asp Ile Ile Ser Leu Glu Ser Ser Tyr Asn
[

[ 115 120 125
0

10
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Glu Glu Ile Leu Gly Leu Met Asp Pro Ala Leu Gln Met Ala Asn Thr
130 135 140

[

ieu Pro Val Ser Gly Asn Leu Ile Asp Leu Tyr Ser Asn Gln Gly Leu

145 150 155 160
[

[
Pro Pro Pro Gly Leu Thr Ile Ser Asn Ser Cys Pro Ala Asn Leu Pro

: 165 170 175
[

[
‘Asn Ile Lys Arg Glu Leu Thr Ala Cys Ile Phe Pro Thr Glu Ser Glu
[

. 180 185 190

L

EAla Arg Ala Leu Ala Lys Glu Arg Gln Lys Lys Asp Asn His Asn Leu

[ 195 200 205
[

[
(Ile Glu Arg Arg Arg Phe Asn Ile Asn Asp Arg Ile Lys Glu Leu Gly

E 210 215 220

[
Thr Leu Ile Pro Lys Ser Asn Asp Pro Asp Met Arg Trp Asn Lys Gly
[

228 230 235 240

[
EThr Ile Leu Lys Ala Ser Val Asp Tyr Ile Arg Lys Leu Gln Arg Glu
[ 245 250 255

[

[

Gln Gln Arg Ala Lys Asp Leu Glu Asn Arg Gln Lys Lys Leu Glu His

E 260 9265 270

[
EAla Asn Arg His Leu Leu Leu Arg Val Gln Glu Leu Glu Met Gln Ala

[ 275 280 285
0
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‘Arg Ala His GIy Leu Ser Leu Ile Pro Ser Thr Gly Leu Cys Ser Pro
290 205 300

[

EAsp Leu Val Asn Arg [le [le Lys Gln Glu Pro Val Leu Glu Asn Cys
305 310 315 320
[

ESer Gln Glu Leu Val Gln His Gln Ala Asp Leu Thr Cys Thr Thr Thr

: 325 330 335
[

[
Leu Asp Leu Thr Asp Gly Thr Ile Thr Phe Thr Asn Asn Leu Gly Thr
[

. 340 345 350

L

[Het Pro Glu Ser Ser Pro Ala Tyr Ser Ile Pro Arg Lys Met Gly Ser
[ 305 360 365

[

[

Asn Leu Glu Asp Ile Leu Met Asp Asp Ala Leu Ser Pro Val Gly Val

E 370 375 380

[
Thr Asp Pro Leu Leu Ser Ser Val Ser Pro Glv Ala Ser Lys Thr Ser
[

385 390 395 400

Ser Arg Arg Ser Ser Met Ser Ala Glu Glu Thr &lu His Ala Cys

[
[
[
[ 405 410 415
[
[
[
[

[<210> 2
{211) 1248
[{212) DNA

[
{213 Mus musculus
O
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[{220)

223) DNA coding MITF ui mutant

[{200)

(221 (DS

{222y (1)..(1248)

400) 2

[

Eatg cta gaa tac agt cac tac cag gig cag acc cac cig gaa aac cce
Met Leu Glu Tyr Ser His Tyr Gln Val Gln Thr His Leu Glu Asn Pro

| ] 10 15
[

[
[acc aag tac cac ata cag caa gct cag agg cac cag gta aag cag tac

EThr Lys Tyr His Ile Glo Gln Ala Gln Arg His Gln Val Lys Gln Tyr
[ 20 20 30

[

[

ctt tet ace act fta gca aat aaa cat gcc agc caa gtc ctg age tca
?eu Ser Thr Thr Leu Ala Asn Lys His Ala Ser Gln Val Leu Ser Ser

: 35 40 45
[

Ecca tgt cca aac cag cct ggc gac cat gcc atg cca cca gig ccg g2g
Pro Cys Pro Asn Gln Pro Gly Asp His Ala Met Pro Pro Val Pro Gly
o5 55 60

[
Eagc age gca cce aac age cet atg get atg cte act ctt aac tee aac
der Ser Ala Pro Asn Ser Pro Met Ala Met Leu Thr Leu Asn Ser Asn

E 65 70 75 80

[

Etgt gaa aaa gag gca ttt tat aag tit gag gag cag age agg gca gag

Cys Glu Lys Glu Ala Phe Tyr Lys Phe Glu Glu GIn Ser Arg Ala Glu
O

43

96

144
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240
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[ 85 90 85
[

(
agt gag (gc cca ggt atg aac acg cac tct cga gcg tcg tgc atg cag

ESer Glu Cys Pro Gly Met Asn Thr His Ser Arg Ala Ser Cys Met Gln

[ 100 105 110
[

[
atg gat gat gta att gat gac atc atc age ctg gaa tca agt tat aat

‘Met Asp Asp Val Ile Asp Asp Ile Ile Ser Leu Glu Ser Ser Tyr Asn
[

[ 115 120 125
[

[ﬁaa gaa att ttg gec tig atg gat ccg gec itg caa atg gca aat acg
Glu Glu [le Leu Gly Leu Met Asp Pro Ala Leu Gln Met Ala Asn Thr
130 13 140

[

Etta cce gte tct gga aac tig atc gac cic tac agc aac cag ggc cig
Leu Pro Val Ser Gly Asn Leu Ile Asp Leu Tyr Ser Asn Gln Gly Leu
E145 150 155 160

[
‘cca ceg cca gge ctt ace atc age aac tce tgt cca gee aac ctt cec
[
Pro Pro Pro Gly Leu Thr [le Ser Asn Ser Cys Pro Ala Asn Leu Pro

[ 165 170 175
[

[
(aac ata aaa agg gag cic aca gcg tgt att ttc ccc aca gag tct gaa

EAsn Ile Lys Arg Glu Leu Thr Ala Cys Ile Phe Pro Thr Glu Ser Glu

[ 180 185 190

[

[

gca aga €ca (tg gct aaa gag agg cag aaa aag gac aat cac aac tig

EAla Arg Ala Leu Ala Lys Glu Arg Gln Lys Lys Asp Asn His Asn Leu

[ 195 200 208
0

336

384

432

480
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L

Eatt gaa cga aga aga ttt aac ata aac gac cgc ati aag gag cta ggt
(Ile Glu Arg Arg Arg Phe Asn Ile Asn Asp Arg Ile Lys Glu Leu Gly
I 215 220

[

Eact ctg ate ccc aag tca aat gat cca gac atg cgg tgg aac aag gga
Thr Leu Ile Pro Lys Ser Asn Asp Pro Asp Met Arg Trp Asn Lys Gly
E225 230 235 240

{
‘ace att ctc aag gee tet gtg gac tac atc cgg aag ttg caa cgg gaa
[
Thr Ile Leu Lys Ala Ser Val Asp Tyr Ile Arg Lys Leu Gln Arg Glu

[ 245 250 205
[

[
(cag caa cga gct aag gac ctt gaa aac cga cag aag aag cig gag cat

[ﬁln Gln Arg Ala Lys Asp Leu Glu Asn Arg Gln Lys Lys Leu Glu His

[ 260 265 270
[

[ﬁcg aac cgg cac ctg ctg ctc aga gta cag gag cig gag atg cag get
[ﬁla Asn Arg His Leu Leu Leu Arg Val Gln Glu Leu Glu Met Gln Ala
[ 27h 280 285

[

Eaga geg cat gga ctt tee ctt atc ceca tee ace ggt cte tge teg cet
‘Arg Ala His GIy Leu Ser Leu Ile Pro Ser Thr Gly Leu Cys Ser Pro
290 295 300

L
L

[gat ctg gtg aat cgg atc atc aag caa gaa cca gttt ctt gag aac igc
Asp Leu Val Asn Arg Ile [le Lys Gln Glu Pro Val Leu Glu Asn Cys
305 310 315 320

672

720

768

816

864

812

960
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(28)

fagc cag gaa ctt gta cag cac cag gca gac cig aca tgt
ESer G1n Glu Leu Val Gln His Gln Ala Asp Leu Thr Cys
[ 325 330

[

[

ctg gat ctc acg gac g€t acc atc acc ftt acc aac aac
?eu Asp Leu Thr Asp Gly Thr Ile Thr Phe Thr Asn Asn
[ 340 345

[

Eatg ccg gag agce agce ccg gcc tac age atc ccc agg aag
Met Pro Glu Ser Ser Pro Ala Tyr Ser Ile Pro Arg Lys
E 355 360 365
[
Eaac ttg gaa gac atc cig atg gac gat gcc ctc tca cct
Ash Leu Glu Asp Ile Leu Met Asp Asp Ala Leu Ser Pro
30 375 380

[
Eacc gac cca ctg ctg tca tca gtg teg cca gga gct tca
Thr Asp Pro Leu Leu Ser Ser Val Ser Pro Gly Ala Ser
E385 390 395

[

lagc cgg agg agc agt atg agc gca gaa gaa acg gag cat
[Ser Arg Arg Ser Ser Met Ser Ala Glu Glu Thr Glu His
405 410

C
L
C
L
L
{

[
{211) 410
[{212) PRT

[
(213) Mus musculus
O

JP 2004-201547 A 2004.7.22

acg aca act
Thr Thr Thr
335

ctc ggc ace
Leu Gly Thr
320

atg gge tcc
Met Gly Ser

gtt gga gic
Val Gly Val

aaa aca agc
Lys Thr Ser
400

gcg tgt tag
Ala Cys
415

1008

1056

1104

1152

1200

1248
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({220}
(223) WITF wh mutant

{400y 3
[

[
Met Leu Glu Tyr Ser His Tyr Glo Val Gln Thr His Leu Glu Asn Pro

E 1 5 10 15

[
"Thr Lys Tyr His Ile Gln Gln Ala Gln Arg His &ln Val Lys Gln Tyr
[

: 20 25 30
[

ieu Ser Thr Thr Leu Ala Asn Lys His Ala Ser Gln Val Leu Ser Ser

[ 3b 40 45
[

[
(Pro Cys Pro Asn Gln Pro Gly Asp His Ala Met Pro Pro Val Pro Gly

E 50 55 60

[
ESer Ser Ala Pro Asn Ser Pro Met Ala Met Leu Thr Leu Asn Ser Asn

r 65 70 75 80
[

[
Cys Glu Lys Glu Ala Phe Tyr Lys Phe Glu Glu Gln Ser Arg Ala Glu

[ 85 80 95
[

[

Ser Glu Cys Pro Gly Met Asn Thr His Ser Arg Ala Ser Cys Met Gln
E 100 105 110

[

[ﬂet Asp Asp Val Ile Asp Asp Ile Ile Ser Leu Glu Ser Ser Tyr Asn

[ 115 120 125
[

[
&lu Glu Ile Leu Gly Leu Met Asp Pro Ala Leu Gln Met Ala Asn Thr
O
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C 130 135 140
[

[
Leu Pro Val Ser Gly Asn Leu Ile Asp Leu Tyr Ser Asn Gln Gly Leu

145 150 155 160
[

?ru Pro Pro Gly Leu Thr Ile Ser Ash Ser Cys Pro Ala Asn Leu Pro
[ 165 170 175

[

EAsn Ile Lys Arg Glu Leu Thr Glu Ser Glu Ala Arg Ala Leu Ala Lys

: 180 185 150
[

L

Glu Arg Gln Lys Lys Asp Asn His Asn Leu Asn Glu Arg Arg Arg Arg
E 195 200 205

[

?he Asn Ile Asn Asp Arg Ile Lys Glu Leu Gly Thr Leu Ile Pro Lys
r 210 215 220

[

ESer Asn Asp Pro Asp Met Arg Trp Asn Lys Gly Thr [le Leu Lys Ala
E225 230 235 240
[

Ser Val Asp Tyr Ile Arg Lys Leu Gln Arg Glu Gln Gln Arg Ala Lys
[ 245 250 255

sp Let Glu Asn Arg Gln Lys Lys Leu Glu His Ala Asn Arg His Leu
260 265 270

eu Leu Arg Val Gln Glu Leu Glu Met Gln Ala Arg Ala His Gly Leu
275 280 285

O T T T T T
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Ser Leu Ile Pro Ser Thr Gly Leu Cys Ser Pro Asp Leu Val Asn Arg
290 205 300

[
Elle Ile Lys Gln Glu Pro Val Leu Glu Asn Cys Ser Gln Glu Leu Val

308 310 315 320
[

[
&lo His Gln Ala Asp Leu Thr Cys Thr Thr Thr Leu Asp Leu Thr Asp

: 325 330 335
[

[
Gly Thr Ile Thr Phe Thr Asn Asn Leu Gly Thr Met Pro Glu Ser Ser
[

. 340 345 350

L

?ro Ala Tyr Ser Ile Pro Arg Lys Met Gly Ser Asn Leu Glu Asp Ile
[ 305 360 365

[

[

Leu Met Asp Asp Ala Leu Ser Pro Val Gly Val Thr Asp Pro lLeu Leu

E 370 375 380

[
Ser Ser Val Ser Pro Gly Ala Ser Lys Thr Ser Ser Arg Arg Ser Ser
[

385 390 385 400
[
[Het Ser Ala Glu Glu Thr Glu His Ala Cys

[ 405 410
[

L
L

E<210> 4
{211) 1233
[{212) DNA

[
{213 Mus musculus
O
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[{220)

223) DNA coding MITF wh mutant

[{220)

(221 (DS

{222y (1)..(1233)

(400> 4

[

Eatg cta gaa tac agt cac tac cag gig cag acc cac cig gaa aac cce
Met Leu Glu Tyr Ser His Tyr Gln Val Gln Thr His Leu Glu Asn Pro

| ] 10 15
[

[
[acc aag tac cac ata cag caa gct cag agg cac cag gta aag cag tac

EThr Lys Tyr His Ile Glo Gln Ala Gln Arg His Gln Val Lys Gln Tyr
[ 20 20 30

[

[

ctt tet ace act fta gca aat aaa cat gcc agc caa gtc ctg age tca
?eu Ser Thr Thr Leu Ala Asn Lys His Ala Ser Gln Val Leu Ser Ser

: 35 40 45
[

Ecca tgt cca aac cag cct ggc gac cat gcc atg cca cca gig ccg g2g
Pro Cys Pro Asn Gln Pro Gly Asp His Ala Met Pro Pro Val Pro Gly
o5 55 60

[
Eagc age gca cce aac age cet atg get atg cte act ctt aac tee aac
der Ser Ala Pro Asn Ser Pro Met Ala Met Leu Thr Leu Asn Ser Asn

E 65 70 75 80

[

Etgt gaa aaa gag gca ttt tat aag tit gag gag cag age agg gca gag

Cys Glu Lys Glu Ala Phe Tyr Lys Phe Glu Glu GIn Ser Arg Ala Glu
O

43
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[ 85 90 85
[

(
agt gag (gc cca ggt atg aac acg cac tct cga gcg tcg tgc atg cag

ESer Glu Cys Pro Gly Met Asn Thr His Ser Arg Ala Ser Cys Met Gln

[ 100 105 110
[

[
atg gat gat gta att gat gac atc atc age ctg gaa tca agt tat aat

‘Met Asp Asp Val Ile Asp Asp Ile Ile Ser Leu Glu Ser Ser Tyr Asn
[

[ 115 120 125
[

[ﬁaa gaa att ttg gec tig atg gat ccg gec itg caa atg gca aat acg
Glu Glu [le Leu Gly Leu Met Asp Pro Ala Leu Gln Met Ala Asn Thr
130 13 140

[

Etta cce gte tct gga aac tig atc gac cic tac agc aac cag ggc cig
Leu Pro Val Ser Gly Asn Leu Ile Asp Leu Tyr Ser Asn Gln Gly Leu
E145 150 155 160

[
‘cca ceg cca gge ctt ace atc age aac tce tgt cca gee aac ctt cec
[
Pro Pro Pro Gly Leu Thr [le Ser Asn Ser Cys Pro Ala Asn Leu Pro

[ 165 170 175
[

[
(aac ata aaa agg gag cic aca gag tct gaa gca aga gca tig gct aaa

EAsn Ile Lys Arg Glu Leu Thr Glu Ser Glu Ala Arg Ala Leu Ala Lys

[ 180 185 190

[

[

2ag ageg cag aaa aag gac aat cac aac t{ig aat gaa cga aga aga aga

[ﬁlu Arg Gln Lys Lys Asp Asn His Asn Leu Asn Glu Arg Arg Arg Arg

[ 195 200 208
0

336

384
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L

Ettt aac ata aac gac cgc att aag gag cia ggt act cig alc ccc aag
(Phe Asn [le Asn Asp Arg [le Lys Glu Leu Gly Thr Leu Ile Pro Lys

E 910 915 290

[
Etca aat gat cca gac alg cgg tg@g aac aag gga ace att cic aag gec
Ser Asn Asp Pro Asp Met Arg Trp Asn Lys Gly Thr Ile Leu Lys Ala
925 230 235 240
[

{
'tet gtg gac tac atc cgg aag tig caa cgg gaa cag caa cga gct aag
[
~er Val Asp Tyr Ile Arg Lys Leu Gln Arg Glu Gln &ln Arg Ala Lys

[ 245 250 205
[

[
Zac ctt €aa aac c£€a cag aag aag cig gag cat gcg aac cgg cac cig

EAsp Leu Glu Asn Arg Glo Lys Lys Leu Glu His Ala Asn Arg His Leu
[ 260 265 270

[

[

ctg ctc aga gta cag gag ctg gag atg cag get aga gcg cat gga cit
?eu Leu Arg Val Gln Glu Leu Glu Met Gln Ala Arg Ala His Gly Leu
[ 27h 280 285

[

Etcc ctt atc cca tce acc ggt cte tge tcg cct gat ctg gig aat cgg
Ser Leu [le Pro Ser Thr Gly Leu Cys Ser Pro Asp Leu Val Asn Arg
~ 290 265 300

[

Eatc atc aag caa gaa cca git ctt gag aac tgc agc cag gaa ctt gta
(ile Ile Lys Gln Glu Pro Val Leu Glu Asn Cys Ser &ln Glu Leu Val
305 310 315 320

672

720
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[cag cac cag gca gac ctg aca tet acg aca act ctg gat ctc acg gac
[Gln His Gln Ala Asp Leu Thr Cys Thr Thr Thr Leu Asp Leu Thr Asp
[ 325 330 335

[

(
gegt acc atc acc ttt acc aac aac ctc ggc acc atg ccg gag age age

[ﬁly Thr [le Thr Phe Thr Asn Asn Leu Gly Thr Met Pro Glu Ser Ser

[ 340 345 350
[

[

£Cg gcc fac age atc ccc agg aag atg ggc tcc aac (ig gaa gac atc
Pro Ala Tyr Ser Ile Pro Arg Lys Met Gly Ser Asn Leu Glu Asp Ile
[

: 355 360 365

[

Ectg atg gac gat gcc cic fca cct git gga gtc acc gac cca cig cig
Leu Met Asp Asp Ala Leu Ser Pro Val Gly Val Thr Asp Pro Leu Leu

E 370 375 380

[
Etca tca gtg tcE cca 2ga gct tca aaa aca agc agc ceEg agg agc aet
Ser Ser Val Ser Pro Gly Ala Ser Lys Thr Ser Ser Arg Arg Ser Ser
(385 390 395 400
[

[
fatg agc g£ca gaa gaa acg gag cat gcg (gt tag
[Het Ser Ala Glu Glu Thr Glu His Ala Cys

[ 405 410
[

L
L

E<210> 5
{211) 91
[{212) PRT

[
{213y Artificial Sequence
O
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[{220;

223) MITF bHLE-Zip fragment

{400} 5

[

[

Met Leu Ala Lys Glu Arg Glo Lys Lys Asp Asn His Asn Leu Ile Glu

E 1 5 10 15

[
‘Arg Arg Arg Arg Phe Asn [le Asn Asp Arg Ile Lys Glu Leu Gly Thr
[

: 20 25 30
[

ieu Ile Pro Lys Ser Asn Asp Pro Asp Met Arg Trp Asn Lys Gly Thr

[ 3b 40 45
[

[
Ile Leu Lys Ala Ser Val Asp Tyr Ile Arg Lys Leu Gln Arg Glu Gln

E 50 55 60

[

[Fln Arg Ala Lys Asp Leu Glu Asn Arg Gln Lys Lys Leu Glu His Ala
r 65 70 T 80
[

[

Asn Arg His Leu Leu Leu Arg Val Gln Glu Leu

[ 85 80
E

[

(210) 6

{211} 276

(212) DNA

{213) Artificial Sequence

(220}

[
{223 DNA coding MITF bHLH-Zip fragment
O
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[{220)

(221) CDS

{222y (1)..(276)

(400> 6

[

Eatg ttg gct aaa gag agg cag aaa aag gac aat cac aac tig att gaa
Met Leu Ala Lys Glu Arg Gln Lys Lys Asp Asn His Asn Leu Ile Glu

E 1 ] 10 15

{
'cga aga aga aga ittt aac ata aac gac cgc att aag gag cta ggt act
[
Arg Arg Arg Arg Phe Asn Ile Asn Asp Arg Ile Lys Glu Leu Gly Thr

[ 20 25 30
[

[
ictg ate cce aag tca aat gat cca gac atg cgg (g€ aac aag gg€a acc

@eu Ile Pro Lys Ser Asn Asp Pro Asp Met Arg Trp Asn Lys Gly Thr
[ 35 40 45

[

[

aft cte aag gee tet gtg gac tac ate cg2g aag ttg caa cgg gaa cag
EIle Leu Lys Ala Ser Val Asp Tyr Ile Arg Lys Leu Gln Arg Glu Gln

.50 55 60
[

[

€aa cga gct aag gac cit gaa aac cga cag aag aag ctg gag cat geg
Gln Arg Ala Lys Asp Leu Glu Asn Arg Gln Lys Lys Leu Glu His Ala
- 65 70 75 80
[

[

[aac cgg cac ctg ctg ctc aga gta cag gag ctg tag

Asn Arg His Leu Leu Leu Arg Val Gln Glu Leu

: 85 90
L

43

96
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(38)

[

(210) 7

{211 11

{(212) PRI

{213) Artificial Sequence

(220)

{223) TAT-derived peptide

E<400> 7

[

Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg
1 5 10

[
[
[
{210; 8

{211) 33

1{212) DNA

E(213) Artificial Sequence

4220

E(223) DNA coding TAT-derived peptide
{220)

({221 CDS

(222) (1)..(33)

[{400) 8
[

[

(tat g2c agg aag aag CEEZ aga Cag cga Cga aga
ETvr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg
1 D 10

C
C
L

JP 2004-201547 A 2004.7.22
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(39)

(210) 9

(211) 10

(212) PRT

E(213) Artificial Sequence

{220}

E<223> HisTag

400; 9

[

Met €1y Gy Ser His His His His His His

1 ) 10
[

C
L

(210) 10

{211) 30

(212) DNA

{213} Artificial Sequence

E(zzo)

{223) DNA coding HisTag

({220}

(221) DS

222y (1)..(30)

(400) 10

[

atg ggg get tct cat cat cat cat cat cat
Met Gly Gly Ser His His His His His His
1 5 10

{
L
C
C
L
C

(210 11
0

JP 2004-201547 A 2004.7.22
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({211} 439

(212) PRT

({213 Artificial Sequence

(220)

1223 Fused protein composing of HisTag-PTD-MITF mi mutant
{400} 11

[

[ﬁet Gly Gly Ser His His His His His His Gly Gly Tyr Gly Arg Lys

o1 5 10 15
[

ivs Arg Arg Gln Arg Arg Arg Gly Met Leu Glu Tyr Ser His Tyr Gln

[ 20 20 30
[

[
Wal Gln Thr His Leu Glu Asn Pro Thr Lys Tyr His Ile Gln Gln Ala

E 35 40 45

[
[Fln Arg His Gln Val Lys Glo Tyr Leu Ser Thr Thr Leu Ala Asn Lys

. 50 55 60
[

[
His Ala Ser GIn Val Leu Ser Ser Pro Cys Pro Asn Gln Pro Gly Asp

[ 65 70 70 80
[

[

MHis Ala Met Pro Pro Val Pro Gly Ser Ser Ala Pro Asn Ser Pro Met
E 85 50 95

[

EAla Met Leu Thr Leu Asn Ser Asn Cys Glu Lys Glu Ala Phe Tyr Lys

[ 100 105 110
[

[
Phe Glu Glu GIn Ser Arg Ala Glu Ser Glu Cys Pro Gly Met Asn Thr
O
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[ 115 120 125
[

[
MHis Ser Arg Ala Ser Cys Met Gln Met Asp Asp Val Ile Asp Asp Ile

E 130 135 140

[
Elle Ser Leu Glu Ser Ser Tyr Asn Glu Glu Ile Leu Gly Leu Met Asp
145 150 155 160
[
[
Pro Ala Leu GIn Met Ala Asn Thr Leu Pro Val Ser Gly Asn Leu Ile

: 165 170 175
[

[
[Asp Leu Tyr Ser Asn Gln Gly Leu Pro Pro Pro Gly Leu Thr Ile Ser

E 180 185 190
[

EAsn Ser Cys Pro Ala Asn Leu Pro Asn Ile Lys Arg Glu Leu Thr Ala
[ 185 200 205

[

[

(Cys Ile Phe Pro Thr Glu Ser Glu Ala Arg Ala Leu Ala Lys Glu Arg

E 210 215 220

[
Gln Lys Lys Asp Asn His Asm Leu Ile Glu Arg Arg Arg Phe Asno Ile
[

225 230 235 240
[

EAsn Asp Arg Ile Lys Glu Leu Gly Thr Leu Ile Pro Lys Ser Asn Asp
[ 245 250 255

[

[

Pro Asp Met Arg Trp Asn Lys Gly Thr Ile Leu Lys Ala Ser Val Asp

E 260 9265 270
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Tyr Ile Arg Lys Leu Gln Arg Glu Gln Gln Arg Ala Lys Asp Leu Glu
E 275 280 285
[

EAsn Arg Gln Lys Lys Leu Glu His Ala Asn Arg His Leu Leu Leu Arg
r 280 285 300

E

Val Gln Glu Leu Glu Met Gln Ala Arg Ala His Gly Leu Ser Leu Ile
ESUE 310 315 320
[

Pro Ser Thr Gly Leu Cys Ser Pro Asp Leu Val Asn Arg Ile Ile Lys
[ 225 330 335

[
[
[Eln Glu Pro Val Leu Glu Asn Cys Ser Glm Glu Leu Val Gln His Gln
[ 340 345 300
[
[

Ala Asp Leu Thr Cys Thr Thr Thr Leu Asp Leu Thr Asp Gly Thr Ile

E 355 360 365

[
‘Thr Phe Thr Asn Asn Leu Gly Thr Met Pro Glu Ser Ser Pro Ala Tyr

[
[ 370 37h 3380

[

ESer Ile Pro Arg Lys Met Gly Ser Asn Leu Glu Asp Ile Leu Met Asp
385 390 395 400
[

[

Asp Ala Leu Ser Pro Val Gly Val Thr Asp Pro Leu Leu Ser Ser Val

E 405 410 415

[
ESer Pro Gly Ala Ser Lys Thr Ser Ser Arg Arg Ser Ser Met Ser Ala

[ 420 425 430
0
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[

[Glu Glu Thr Glu His Ala Cys
[ 435
[
[
[
[

[(210) 12

{211y 1320

E<212> DNA

{213) Artificial Sequence

[{220)

C
{223) DNA coding the fused protein composing of HisTag-PTD-MITF mi mutan

it

(220)

({221 CDS

(222) (D). (1320)

{400 12

[

Eatg geg ggt tct cat cat cat cat cat cat ggt ggt tat ggc agg aag
[Met Gly Gly Ser His His His His His His Gly Gly Tyr Gly Arg Lys

o1 5 10 15
[

[

aag cEg aga cag cga cga aga ggt atg cta gaa tac agt cac tac cag
Lys Arg Arg Glo Arg Arg Arg Gly Met Leu Glu Tyr Ser His Tyr Gln
E 20 25 30

[

[gtg cag acc cac cig gaa aac ccc acc aag tac cac ata cag caa gct
Val Gln Thr His Leu Glu Asm Pro Thr Lys Tyr His Ile Gln Gln Ala

: 35 40 45
L

48

06

144

10

20

30

40
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cag agg cac cag gta aag cag tac cit tct acc act tta gca aat aaa
[Gln Arg His Gln Val Lys Gln Tyr Leu Ser Thr Thr Leu Ala Asn Lys
[ 50 55 60

E

cat gcc age caa gic cig agc tca cca tgt cca aac cag cct ggc¢ gac
[His Ala Ser Gln Val Leu Ser Ser Pro Cys Pro Asn Gln Pro Gly Asp

r 69 70 70 80
[

[
cat gcc atg cca cca gi€ ccg ggg age age gca ccc aac age cct atg
His Ala Met Pro Pro Val Pro Gly Ser Ser Ala Pro Asn Ser Pro Met
[

[ 85 90 %

L

[gct atg cte act ctt aac tcc aac tgt gaa aaa gag gca tit tat aag
Ala Met Leu Thr Leu Asn Ser Asn Cys Glu Lys Glu Ala Phe Tyr Lys

E 100 105 110

[

Ettt gag gag cag agc age g£ca gag agt gag tgc cca ggt aig aac acg
Phe Glu Glu Gln Ser Arg Ala Glu Ser Glu Cys Pro Gly Met Asn Thr

[ 115 120 125
[

[
lcac tct cEa geg tcg tge atg cag atg gat gat gta att gat gac atc

[His Ser Arg Ala Ser Cys Met Gln Met Asp Asp Val Ile Asp Asp Ile

C 130 135 140
[

[
atc age ctg gaa tca agt tat aat gaa gaa att tig ggc tig atg gat

Elle Ser Leu GIu Ser Ser Tyr Asn Glu Glu Ile Leu Gly Leu Met Asp
145 150 156 160
[

[
ccg gcc tig caa atg gca aat acg tta ccc gtc tct gga aac (tg afc
O

192

240

288
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Pro Ala Leu Gln Met Ala Asn Thr Leu Pro Val Ser Gly Asn Leu Ile
E 165 170 175

[

[Qac cte tac agc aac cag gg2c ctg cca ccg cca gg€c¢ ctt ace atc agce
Asp Leu Tyr Ser Asn Gln Gly Leu Pro Pro Pro Gly Leu Thr Ile Ser
E 180 185 190

[
Eaac tee tgt cca gee aac ctt cce aac ata aaa agg gag cic aca geg
Asn Ser Cys Pro Ala Asn Leu Pro Asn Ile Lys Arg Glu Leu Thr Ala

: 195 200 205
[

[
(gt att ttc ccc aca gag tct gaa gca aga gca (€ gct aaa g2ag agg

ECvs Ile Phe Pro Thr Glu Ser Glu Ala Arg Ala Leu Ala Lys Glu Arg

[ 210 215 220

[

[

(cag aaa aag gac aat cac aac ttg att gaa cga aga aga tit aac ata

[Fln Lys Lys Asp Asn His Asn Leu Ile Glu Arg Arg Arg Phe Asn [le

228 230 235 240
[

[

aac gac cge att aag gag cta ggt act ctg atc cce aag tca aat gat
Asn Asp Arg Ile Lys Glu Leu Gly Thr Leu Ile Pro Lys Ser Asm Asp
245 250 2bh

cca gac atg cgeg tg€g aac aag gga acc att cte aag gee tet gtg gac
Pro Asp Met Arg Trp Asn Lys Gly Thr Ile Leu Lys Ala Ser Val Asp

E 260 265 270

[
Etac atc cgg aag tig caa cg2< gaa cag caa cga gct aag gac cit gaa

Tyr Ile Arg Lys Leu Gln Arg Glu Gln Gln Arg Ala Lys Asp Leu Glu
O

C
C
L
L
L

o76

624
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[ 275 280 285
[

[
[aac cga cag aag aag cig gag cat gcg aac cgg cac cig ctg ctc aga

EAsn Arg Gln Lys Lys Leu Glu His Ala Asn Arg His Leu Leu Leu Arg
r 290 285 300
[

(
gta cag gag cig gag atg cag gct aga gcg cat gga ctt tcc ctt atc

'Val Gln Glu Leu Glu Met Gln Ala Arg Ala His Gly Leu Ser Leu Ile
ESUE 310 315 320
[

Ecca tce acc ggt cic fgc tcg cct gat cig gig aat cgg atc atc aag
Pro Ser Thr Gly Leu Cys Ser Pro Asp Leu Val Asn Arg Ile Ile Lys
E 325 330 335

[

Ecaa gaa cca gtt ctt gag aac tgc agce cag gaa ctt gta cag cac cag
@@ln Glu Pro Val Leu Glu Asn Cys Ser Glm Glu Leu Val Gln His Gln

E 340 345 350

[
'gca gac ctg aca tgt acg aca act ctg gat ctc acg gac ggt acc atc
[
Ala Asp Leu Thr Cys Thr Thr Thr Leu Asp Leu Thr Asp Gly Thr Ile

[ 355 360 365
[

(
acc ttt acc aac aac ctc ggc acc atg ccg gag agc agc ccg gec tac

EThr Phe Thr Asn Asn Leu Gly Thr Met Pro Glu Ser Ser Pro Ala Tyr
370 375 380

[

[

[@gc atc ccc age aag atg g2c tcc aac ttZ gaa gac atc ctg atg gac
'Ser Ile Pro Arg Lys Met Gly Ser Asn Leu Glu Asp Ile Leu Met Asp

[
988 390 395 400
0

912
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L

{Qat gee cte tea cet git 22a gte ace gac cca cig ctg tca tca gig
Asp Ala Leu Ser Pro Val Gly Val Thr Asp Pro Leu Leu Ser Ser Val

E 405 410 415

[
Etcg cca gga get tca aaa aca age age cgg agg age agl atg age gca
Ser Pro Gly Ala Ser Lys Thr Ser Ser Arg Arg Ser Ser Met Ser Ala

: 420 425 430
[

[

'gaa gaa acg gag cat gcg tgt tag
[

Glu Glu Thr Glu His Ala Cys

[ 435 440
[

L
L

(2109 13

{211y 434

E(212> PRT

4213) Artificial Sequence

[{220)

E(223) Fused protein composing of HisTag-PTD-MITF wh mutant
{400y 13

E

Met Gly Gly Ser His His His His His His Gly Gly Tyr Gly Arg Lys
1 5 10 15

[

?vs Arg Arg Gln Arg Arg Arg Gly Met Leu Glu Tyr Ser His Tyr Gln
[ 20 25 30

[

[
Val Gln Thr His Leu Glu Asn Pro Thr Lys Tyr His Ile Gln Gln Ala
O

1248

1296

1320
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[ 35 40 45
[

[
Gln Arg His Gln Val Lys Glm Tyr Leu Ser Thr Thr Leu Ala Asm Lys

E 50 55 60

[
[His Ala Ser Gln Val Leu Ser Ser Pro Cys Pro Asn Gln Pro Gly Asp
. 65 70 75 80
[
[
His Ala Met Pro Pro Val Pro Gly Ser Ser Ala Pro Asn Ser Pro Met

: 85 80 95
[

L

Ala Met Leu Thr Leu Asn Ser Asn Cys Glu Lys Glu Ala Phe Tyr Lys
E 100 105 110

[

?he Glu Glu Gln Ser Arg Ala Glu Ser Glu Cys Pro Gly Met Asm Thr
[ 115 120 125

[

[

His Ser Arg Ala Ser Cys Met Gln Met Asp Asp Val Ile Asp Asp Ile

E 130 135 140

[
Jle Ser Leu Glu Ser Ser Tyr Asnm Glu Glu Ile Leu Gly Leu Met Asp

145 150 155 160

ro Ala Leu GIn Met Ala Asn Thr Leu Pro Val Ser Gly Asn Leu Ile
165 170 175

sp Leu Tyr Ser Asn Gln Gly Leu Pro Pro Pro Gly Leu Thr Ile Ser
180 185 190

O R T T e T
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Asn Ser Cys Pro Ala Asn Leu Pro Asn Ile Lys Arg Glu Leu Thr Glu
E 195 200 205

[

ESer Glu Ala Arg Ala Leu Ala Lys Glu Arg Gln Lys Lys Asp Asn His
r 210 215 220

[

EAsn Leu Asn Glu Arg Arg Arg Arg Phe Asn Ile Asn Asp Arg Ile Lys
E225 230 235 240
[

Glu Leu Gly Thr Leu [le Pro Lys Ser Asn Asp Pro Asp Met Arg Trp
E 245 250 265

[

EAsn Lys Gly Thr Ile Leu Lys Ala Ser Val Asp Tyr [le Arg Lys Leu
[ 260 265 270

[

[ﬁln Arg Glu GIn Gln Arg Ala Lys Asp Leu Glu Asn Arg Gln Lys Lys

E 275 280 285

[
TLeu Glu His Ala Asn Arg His Leu Leu Leu Arg Val Gln Glu Leu Glu
[

[ 290 265 300

[

[Het Gln Ala Arg Ala His Gly Leu Ser Leu Ile Pro Ser Thr Gly Leu
305 310 315 320
[

[

iCys Ser Pro Asp Leu Val Asn Arg Ile Ile Lys &ln Glu Pro Val Leu

E 325 330 335

[
[Flu Asn Cys Ser Glmn Glu Leu Val Gln His Gln Ala Asp Leu Thr Cys

[ 340 345 350
0
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[
EThr Thr Thr Leu Asp Leu Thr Asp Gly Thr Ile Thr Phe Thr Asn Asn
[ 355 360 365

[

ieu Gly Thr Met Pro Glu Ser Ser Pro Ala Tyr Ser Ile Pro Arg Lys
E 370 375 380

[

Met Gly Ser Asn Leu Glu Asp Ile Leu Met Asp Asp Ala Leu Ser Pro
E385 390 395 400
[

EVal Gly Val Thr Asp Pro Leu Leu Ser Ser Val Ser Pro Gly Ala Ser

[ 405 410 415
[

[
Lys Thr Ser Ser Arg Arg Ser Ser Met Ser Ala Glu Glu Thr Glu His

: 420 425 430

(210) 14

(211) 1305

1{212) DNA

E(213) Artificial Sequence

1{220)

E(223) DNA coding the fused protein composing of HisTag-PTD-MITF wh mutan
rt

"(220)

(221) DS
O
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(222) (1).. (1305)
(400) 14
l

Eatg ggg ggt tet cat cat cat cat cat cat ggt ggt tat ggc agg aag
Met Gly Gly Ser His His His His His His Gly Gly Tyr Gly Arg Lys

E 1 5 10 15

[
Eaag cgg aga cag cga cga aga ggt atg cta gaa tac agt cac tac cag
Lys Arg Arg Gln Arg Arg Arg Gly Met Leu Glu Tyr Ser His Tyr Gln

: 20 25 30
[

[
gtg cag acc cac cig gaa aac ccc acc aag tac cac ata cag caa get

[Yal Gln Thr His Leu Glu Asn Pro Thr Lys Tyr His Ile Gln Gla Ala

[ 35 40 45

[

[

cag agg cac cag gia aag cag tac ctt fcf acc act tta gca aat aaa

[Fln Arg His Gln Val Lys Glo Tyr Leu Ser Thr Thr Leu Ala Asn Lys

[ a0 oh 60
[

[

cat gce age caa gic ctg age tca cca tgt cca aac cag cci gge gac
Mis Ala Ser Gln Val Leu Ser Ser Pro Cys Pro Asnm Gln Pro Gly Asp
65 70 75 80

cat gcc atg cca cca g€ ccg g2€ age age gea cce aac age cet atg
His Ala Met Pro Pro Val Pro Gly Ser Ser Ala Pro Asn Ser Pro Met

E 85 90 85

[
[gct atg cte act ctt aac tce aac tgt gaa aaa gag gca tit tat aag

Ala Met Leu Thr Leu Asn Ser Asn Cys Glu Lys Glu Ala Phe Tyr Lys
O

C
L
L
L

144

192

240

288

336

10

20

30

40



(52) JP 2004-201547 A 2004.7.22

[ 100 105 110
[

(
[ttt gag gag cag agc agg gca gag agt gag tgc cca ggt alg aac acg

?he Glu Glu Gln Ser Arg Ala Glu Ser Glu Cys Pro Gly Met Asn Thr

[ 115 120 125
[

[
cac tet cga gcg teg tgc atg cag atg gat gat gta att gat gac atc

His Ser Arg Ala Ser Cys Met Gln Met Asp Asp Val Ile Asp Asp Ile
[

c 130 135 140
[

[
Aatc agc cig gaa tca agt tat aat gaa gaa aft (tg ggc tig atg gatl

Ile Ser Leu Glu Ser Ser Tyr Asn Glu Glu Ile Leu Gly Leu Mef Asp

145 150 155 160

[
[
Eccg gce tig caa atg gca aat acg ftta ccc gtc tct 22a aac tig atc
Pro Ala Leu Gln Met Ala Asn Thr Leu Pro Val Ser Gly Asn Leu Ile

E 165 170 175

[
'gac ctc tac agc aac cag ggc ctg cca ccg cca ggc ctt acc atc agc

[
Asp Leu Tyr Ser Asn Gln Gly Leu Pro Pro Pro Gly Leu Thr Ile Ser

[ 180 185 190
[

[
(aac tce tgt cca gec aac ctt ccc aac ata aaa age gag cic aca gag

EAsn Ser Cys Pro Ala Asn Leu Pro Asn Ile Lys Arg Glu Leu Thr Glu

[ 185 200 205

[

[

(fct gaa gca aga geca tig gct aaa Eag agg cag aaa aag gac aaft cac

ESer Glu Ala Arg Ala Leu Ala Lys Glu Arg Gln Lys Lys Asp Asn His

r 210 215 220
0
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L

Eaac 1€ aat gaa cga aga aga aga (it aac afa aac gac cgc atl aag
[Asn Leu Asn Glu Arg Arg Arg Arg Phe Asn Ile Asn Asp Arg Ile Lys
225 230 235 240
[

{gag cta ggt act ctg atc cce aag tea aat gat cea gac atg cgg teg
@lu Leu Gly Thr Leu Ile Pro Lys Ser Asn Asp Pro Asp Met Arg Trp

: 245 250 205
[

{
'aac aag gga acc att ctc aag gee tet gig gac tac atc cgg aag tig
C
Asn Lys Gly Thr Ile Leu Lys Ala Ser Val Asp Tyr [le Arg Lys Leu

[ 260 265 270
[

[
(caa cgg £aa cag caa cga gct aag gac ctit gaa aac cga cag aag aag

[ﬁln Arg Glu Gln Gln Arg Ala Lys Asp Leu Glu Asn Arg Gln Lys Lys

[ 275 280 285
[

[
¢tg gag cat gcg aac cgg cac ctg ctg ctec aga gta cag Zag ctg gag
?eu Glu His Ala Asn Arg His Leu Leu Leu Arg Val Gln Glu Leu Glu

o 290 2856 300
[

Eatg cag gct aga gcg cat gga ctt tce ctt atc cca tee ace ggt cte
Met GIn Ala Arg Ala His Gly Leu Ser Leu Ile Pro Ser Thr Gly Leu
305 310 315 320
[

Etgc tcg cct gat ctg gtg aat cgg atc atc aag caa gaa cca gt ctt
iCys Ser Pro Asp Leu Val Asn Arg Ile [le Lys Gln Glu Pro Val Leu

L 3925 330 335
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[gag aac tg8c agc cag gaa ctt gta cag cac cag gca gac ctg aca (gt
[Glu Asn Cys Ser Gln Glu Leu Val Gln His Gln Ala Asp Leu Thr Cys
[ 340 345 350

[

[

[acg aca act ctg gat ctc aceg gac ggt acc aftc acc ttt acc aac aac
EThr Thr Thr Leu Asp Leu Thr Asp Gly Thr Ile Thr Phe Thr Asn Ash

[ 380 360 365
[

[
tc g2c acc atg cCg Z2ag agc agc CCg Egcc tac agc atc ccc agg aag
Teu Gly Thr Met Pro Glu Ser Ser Pro Ala Tyr Ser [le Pro Arg Lys
[

. 370 375 380
[

[
[atg ggc fce aac tig gaa gac atc cig atg gac gat gec cte tca cot

Met Gly Ser Asn Leu Glu Asp Ile Leu Met Asp Asp Ala Leu Ser Pro

E385 290 395 400

[
[gtt gga gic acc gac cca cig cig tca tca gig tcg cca gga gct tca
Val Gly Val Thr Asp Pro Leu Leu Ser Ser Val Ser Pro Gly Ala Ser

E 405 410 415

[
(aaa aca agc agc c2g agg agc agt alg agc gca 2aa gaa acg gag cat
[
Lys Thr Ser Ser Arg Arg Ser Ser Met Ser Ala Glu Glu Thr Glu His

[ 420 425 430
[

[
gcg tgt tag
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({210} 14

(211) 115

{212y PRT

E(213) Artificial Sequence
{220

E(223) Fused protein composing of HisTag-PTD-MITF bHLH-Zip fragment

{400} 15
[

[
Met Gly Gly Ser His His His His His His Gly Gly Tyr Gly Arg Lys

1 5 10 15
[

[
Lys Arg Arg Gln Arg Arg Arg Gly Met Leu Ala Lys Glu Arg Gln Lys
[

: 20 25 30

[

@vs Asp Asn His Asn Leu Ile Glu Arg Arg Arg Arg Phe Asn [le Asn
[ 35 40 45

[

[

Asp Arg Ile Lys Glu Leu Gly Thr Leu Ile Pro Lys Ser Asn Asp Prao

E 50 55 60

[
Asp Met Arg Trp Asn Lys Gly Thr Ile Leu Lys Ala Ser Val Asp Tyr
[

. 66 70 TH 80

I e B |

Ile Arg Lys Leu Gln Arg Glu GIn Gln Arg Ala Lys Asp Leu Glu Asn
85 a0 85

1€ Gln Lys Lys Leu Glu His Ala Asn Arg His Leu Leu Leu Arg Val
100 105 110
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Gln Glu Leu
E 115
[

[

[

42107 16

E<211> 348

4212 DNA

E(213) Artificial Sequence
(220}

({223} DNA coding the fused protein composing of HisTag-PTD-MITF bHLH-Zip

E fragment

{220}

<(221) CDS

1{222) (1).. (34b)

(400) 16

[

Eatg geg ggt tct cat cat cat cat caf cat ggt ggt fat ggc agg aag
Met Gly Gly Ser His His His His His His Gly Gly Tyr Gly Arg Lys

Tl 5 10 15
[

[
aag cEg aga cag cga cga aga get atg tig gct aaa gag agg cag aaa
ivs Arg Arg Gln Arg Arg Arg Gly Met Leu Ala Lys Glu Arg Gln Lys

[ 20 2b 30
[

[
[aag gac aat cac aac tig att gaa cga aga aga aga tit aac ata aac

?vs Asp Asn His Asn Leu [le Glu Arg Arg Arg Arg Phe Asn Ile Asn
[ 35 40 45
[

[
£ac cgc att aag gag cta ggt act ctg atc ccc aag fca aat gat cca
O

48
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Asp Arg [le Lys Glu Leu Gly Thr Leu Ile Pro Lys Ser Asn Asp Pro
.50 55 60

[

[gac atg ceg tgg aac aag g€g€a acc att ctc aag gcc tet gig gac tac
Asp Met Arg Trp Asn Lys Gly Thr Ile Leu Lys Ala Ser Val Asp Tyr
E 65 70 75 80

[
Eatc cgg aag tig caa cgg gaa cag caa cga get aag gac ctt gaa aac
[dle Arg Lys Leu Gln Arg Glu Gln Gln Arg Ala Lys Asp Leu Glu Asn

: 85 90 85
[

[
[cga cag aag aag cig gag cat gcg aac cgg cac cig ctg ctc aga gta
EArg Gln Lys Lys Leu Glu His Ala Asn Arg His Leu Leu Leu Arg Val

[ 100 105 110
[
[

cag gag cig tag
Glo Glu Leu
115

L
C
L
L
{
L

(210 17

(211) 35

{212) DNA

E(213) Artificial Sequence
({220}

E(223) Primer M-tat

400) 17

[
[
gcgacgaaga ggtatgetag aatacagica ctacc

O
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L
C
L

({210 18

{(211) 36

1¢212) DNA

E(213) Artificial Sequence
{220)

'(223) Primer tat 3

[
{400) 18
[

[
£Zecaggaaga agcggagaca gcgacgaaga geglaig

[
[
[
{210y 19

{211) 35

r{212) DNA

E(213) Artificial Sequence
(220)

[(223) Primer tat 2

400 19

L

[
Aatcatcatca tggtggitat ggcaggaaga agege

L
C

E(E]U) 20

(211) 40

{212) DNA

(213) Artificial Sequence

[
{220
0

JP 2004-201547 A 2004.7.22
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[{223) Primer tat 1

(400) 20

[

taaaccatgg gegegttctea tcatcatcat catcateggtg

{
L
C
C

(210) 21

E<211> 305

{212) PRT

[{213) Artificial Sequence

<(220)

({223} MITF A-type N-terminal region(1-305)

(400) 21

[

[ﬂet Gln Ser Glu Ser Gly Ile Val Ala Asp Phe Glu Val Gly Glu Glu
1 5 10 15

[

&he His Glu Glu Pro Lys Thr Tyr Tyr Glu Leu Lys Ser Gln Pro Leu

E 20 25 30

[
TLys Ser Ser Ser Ser Ala Glu His Ser Gly Ala Ser Lys Pro Pro Leu

3b 40 45

[
[
[
ESer Ser Ser Thr Met Thr Ser Arg Ile Leu Leu Arg GIn Gln Leu Met
[ 50 8b 60

[

[
Arg Glu Gln Met Gln Glu Glo Glu Arg Arg Glu Glm Gln Glo Lys Leu

Ess 70 75 80
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Gln Ala Ala Glo Phe Met Glo Glo Arg Val Ala Val Ser Glo Thr Pro
E 85 %0 95

[

EAla Ile Asn Val Ser Val Pro Thr Thr Leu Pro Ser Ala Thr Gln Val
[ 100 105 110

[

[

Pro Met Glu Val Leu Lys Val Glo Thr His Leu &lu Asn Pro Thr Lys

: 115 120 125
[

[
Tyr His Ile Gln &ln Ala Gln Arg His Gln Val Lys Gln Tyr Leu Ser

130 135 140
[

EThr Thr Leu Ala Asn Lys His Ala Ser Gln Val Leu Ser Ser Pro Cys
(145 150 155 160

[
Pro Ash Gln Pro Gly Asp His Ala Met Pro Pro Val Pro Gly Ser Ser

E 165 170 175

[
‘Ala Pro Asnm Ser Pro Met Ala Met Leu Thr Leu Asn Ser Asnm Cys Glu
[

‘ 180 185 180

[

ivs Glu Ala Phe Tyr Lys Phe Glu Glu Gln Ser Arg Ala Glu Ser Glu
[ 185 200 205

[

[

Cys Pro Gly Met Asn Thr His Ser Arg Ala Ser Cys Met Gln Met Asp

E 210 215 9220

[
EAsp Val Ile Asp Asp I[le [le Ser Leu Glu Ser Ser Tyr Asn Glu Glu

229 230 230 240
0
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[
Elle Leu Gly Leu Met Asp Pro Ala Leu Gln Met Ala Asn Thr Leu Pro
[ 245 250 255

[

[

Val Ser Gly Asn Leu Ile Asp Leu Tyr Ser Asn Glm Gly Leu Pro Pro

E 260 265 270

[
Pro Gly Leu Thr Ile Ser Asn Ser Cys Pro Ala Asn Leu Pro Ash Ile
[

[ 275 280 285
[
ivs Arg Glu Leu Thr Ala Cys Ile Phe Pro Thr Glu Ser Glu Ala Arg

C 290 295 300
[

[
Ala

Esus

C
L

E<210> 29

{(211) 918

(219) DNA

[{213) Artificial Sequence

(220)

1{223) DNA coding MITF A-type N-terminal region(1-305)
<(220)

221> CDS

(222) (1).. (918)

{400) 22
[

(
atg cag tcc gaa tcg gea atc g2ig gcg gat tic gaa gic 222 gag gag 48

O
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Met GIn Ser Glu Ser Gly [le Val Ala Asp Phe Glu Val Gly Glu Glu
1 5 10 15
[

Ettt cac gaa gaa ccc aaa acc tat tac gaa ctc aaa agt caa cct cig
Phe His Glu GIu Pro Lys Thr Tyr Tyr Glu Leu Lys Ser Gln Pro Leu
E 20 25 30

[

Eaag age age agt tct gca gag cat tct ggg gee tee aag cet ceg tia
Lys Ser Ser Ser Ser Ala Glu His Ser Gly Ala Ser Lys Pro Pro Len

: 35 40 45
[

[
(age tee tee act atg aca tea cge ate ttg€ cta cgc cag caa cte atg

ESer Ser Ser Thr Met Thr Ser Arg Ile Leu Leu Arg Gln Gln Leu Met
[ 50 5h 60

[

[

cgt gag cag atg cag gag cag gag cgc agg gag cag cag cag aag cig
[ﬁrg Glu Glo Met Gln Glu Gln Glu Arg Arg Glu Glo Gln Gln Lys Leu

r 65 70 7 80
[

[
cag gca gee cag ttc atg caa cag aga gig gcc gig agt cag aca cca
Gln Ala Ala Gln Phe Met Gln Gln Arg Val Ala Val Ser Glon Thr Pro
[

[ 85 90 %

L

[gcc ata aac gic age gig cee ace ace ctt cee tet gec ace cag gig
Ala Ile Asn Val Ser Val Pro Thr Thr Leu Pro Ser Ala Thr Glm Val

E 100 103 110

[
Eccg atg gaa gtc ctt aag gig cag ace cac ctg gaa aac cce ace aag

Pro Met Glu Val Leu Lys Val Gln Thr His Leu Glu Asn Pro Thr Lys
O
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[ 115 120 125
[

[
(fac cac ata cag caa gct cag ageg cac cag gta aag cag tac ctt tct

ETvr His Ile Gln GIn Ala Gln Arg His Gln Val Lys Gln Tyr Leu Ser
130 135 140

[

[

[acc act tta gca aat aaa cat gcc age caa gtc ctg age tca cca tgt
'Thr Thr Leu Ala Asn Lys His Ala Ser Gln Val Leu Ser Ser Pro Cys

[
145 150 155 160
[

[
£ca aac cag cct ggc gac cat gcc atg cca cca gig ccg geg age age
Pro Asn Gln Pro GIy Asp His Ala Met Pro Pro Val Pro Gly Ser Ser

E 165 170 175

[
[gca ccc aac agc cct atg gct ateg ctc act ctt aac tcc aac tgt gaa
Ala Pro Asn Ser Pro Met Ala Met Leu Thr Leu Asn Ser Asn Cys Glu

E 180 185 190

[
'aaa gag gca ttt tat aag ttt gag gag cag agc ageg gca gag agt gag
[
Lys Glu Ala Phe Tyr Lys Phe Glu Glu Gln Ser Arg Ala Glu Ser Glu

[ 195 200 208
[

[
(t{gc cca €8t atg aac acg cac tct cga gcg tcg tgc atg cag atg gat

ECvs Pro Gly Met Asn Thr His Ser Arg Ala Ser Cys Met Gln Met Asp
[ 210 215 220

[

[

Zat gta att gat gac atc atc agc ctg gaa tca agt tat aat gaa gaa
EAsp Yal Ile Asp Asp Ile [le Ser Leu Glu Ser Ser Tyr Asn Glu Glu

229 230 235 240
0
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L

Eatt ttg g8c tig atg gat cceg gee ttg caa atg gca aat acg tta ccc
(Ile Leu Gly Leu Met Asp Pro Ala Leu Gln Met Ala Asn Thr Leu Pro

E 945 950 955

[
{gtc tct gga aac ttg atc gac ctc tac age aac cag gge cig cca ceg
Val Ser Gly Asn Leu Ile Asp Leu Tyr Ser Asn Gln Gly Leu Pro Pro

: 260 265 270
[

[
'cca gge ctt ace atc age aac tcc tgt cca gee aac ctt cce aac ata
[
Pro Gly Leu Thr Ile Ser Asm Ser Cys Pro Ala Asn Leu Pro Asn Ile

[ 275 280 285
[

[
[aaa agg gag ctc aca gcg tgt att ttc cce aca gag tct gaa gca aga

@vs Arg Glu Leu Thr Ala Cys Ile Phe Pro Thr Glu Ser Glu Ala Arg
[ 290 285 300

E

gca tga

‘Ala

E305

L
C
C

[210; 23

{211) 329

1{212) PRT

E(213) Artifielal Sequence
(220

E(223) Fused protein composing of HisTag-PTD-MITF A-tvpe N-terminal regio

[Il (1_305)
O
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{400 23
[

[
Met Gly Gly Ser His His His His His His Gly &ly Tyr Gly Arg Lys

E 1 5 10 15

[
?vs Arg Arg Gln Arg Arg Arg Gly Met Gln Ser Glu Ser Gly Ile Val

[ 20 28 30
[

[
Ala Asp Phe Glu Yal Gly Glu &lu Phe His Glu Glu Pro Lys Thr Tyr

: 35 40 45
[

L

Tyr GIu Leu Lys Ser Gln Pro Leu Lys Ser Ser Ser Ser Ala Glu His
B0 55 60

[

ESer Gly Ala Ser Lys Pro Pro Leu Ser Ser Ser Thr Met Thr Ser Arg
[ 65 70 75 80
[
[
[Ile Leu Leu Arg Gln Gln Leu Met Arg Glu GIn Met Gln Glu Gln Glu

E 85 80 95

[
‘Arg Arg Glu Gln Gln Glo Lys Leu Glon Ala Ala Glo Phe Met Glon Gln
[

100 105 110

rg Val Ala Val Ser Gln Thr Pro Ala Ile Asn Val Ser Val Pro Thr
115 120 125

r—\ﬁn—\r—&-ﬁr—\ﬁ

Thr Leu Pro Ser Ala Thr Glm Val Pro Met Glu Val Leu Lys Val Gln

E 130 135 140
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Thr His Leu Glu Asn Pro Thr Lys Tyr His Ile Gln Gln Ala Gln Arg
145 150 155 160
[

[His Gln Val Lys Gln Tyr Leu Ser Thr Thr Leu Ala Asn Lys His Ala
[ 165 170 175

E

Ser Gln Val Leu Ser Ser Pro Cys Pro Asn Gln Pro Gly Asp His Ala

: 180 185 190
[

[
Met Pro Pro Val Pro Gly Ser Ser Ala Pro Asn Ser Pro Met Ala Met
[

. 195 200 205

L

ieu Thr Leu Asn Ser Asn Cys Glu Lys Glu Ala Phe Tyr Lys Phe Glu
[ 210 215 220

[

[

&lu Gln Ser Arg Ala Glu Ser Glu Cys Pro Gly Met Asn Thr His Ser
Ezzs 230 235 240
[

‘Arg Ala Ser Cys Met Gln Met Asp Asp Val Ile Asp Asp Ile Ile Ser
[

[ 245 250 2hh

[

ieu Glu Ser Ser Tyr Asn Glu Glu Ile Leu Gly Leu Met Asp Pro Ala
[ 260 265 270

[

[

Leu Gln Met Ala Asn Thr Leu Pro Val Ser Gly Asn Leu Ile Asp Leu

E 275 280 285

[
ETvr Ser Asn Gln Gly Leu Pro Pro Pre Gly Leu Thr [le Ser Asn Ser

r 290 295 300
0
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L

ECvs Pro Ala Asn Leu Pro Asn Ile Lys Arg Glu Leu Thr Ala Cys Ile

308 310 315 320
[

[
Phe Pro Thr Glu Ser Glu Ala Arg Ala

E 325

[

[

E<210> 24

({211 990

(212) DNA

{213} Artificial Sequence
<(220)

({223} DNA coding the fused protein composing of HisTag-PTD-MITF A-type N
Eteiminal region (1-305)

{220}

{221 (DS

{222y (1).. (990)

E(4UD) 24

[

‘atg geg ggt tct cat cat cat cat cat cat ggt ggt tat ggc agg aag 48
[Het Gly Gly Ser His His His His His His Gly Gly Tyr Gly Arg Lys

L1 5 10 15
[

[
[aag CEg aga cag cga cga aga ggt atg cag tcc gaa tcg gga ate gtg 96

?vs Arg Arg Gln Arg Arg Arg Gly Met Gln Ser Glu Ser Gly Ile Val

[ 20 28 30
[

[
©Ccg gat ttc gaa gic g2 2ag gag {if cac gaa gaa ccc aaa acc tat 144
O
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‘Ala Asp Phe Glu Val Gly Glu Glu Phe His Glu Glu Pro Lys Thr Tyr
E 35 40 45

[

Etac gaa ctc aaa agt caa cct cf{g aag agc agc agt tct gea gag cat
Tyr Glu Leu Lys Ser Gln Pro Leu Lys Ser Ser Ser Ser Ala Glu His

E 50 55 60

[
Etct ggg gee tec aag cct ceg tta age tee tee act atg aca tca cge
~er Gly Ala Ser Lys Pro Pro Leu Ser Ser Ser Thr Met Thr Ser Arg

L 65 70 7 80
[

[

atc ttg cta cge cag caa ctc atg cgt gag cag alg cag gag cag gag
EIle Leu Leu Arg Gln Gln Leu Met Arg Glu Gln Met Gln Glu Gla Glu
[ 85 a0 45

[

[

CEC agg€ £€ag cag cag cag aag ci{g cag gca gcc cag tte atg caa cag
[ﬁrg Arg Glu Gln Gln Glo Lys Leu Gln Ala Ala Glo Phe Met Glm Gln

[ 100 105 110
[

Eaga gig gce gig agt cag aca cca gee ata aac gte age gig cce acc
‘Arg Val Ala Val Ser Gln Thr Pro Ala Ile Asn Val Ser Val Pro Thr
E 115 120 125

[

Eacc ctt cce tet gee ace cag gig ccg alg gaa gic ctt aag gtg cag
Thr Leu Pro Ser Ala Thr Gln Val Pro Met Glu Val Leu Lys Val Gln

E 130 135 140

[
Eacc cac ctg gaa aac ccc acc aag tac cac ata cag caa gct cag agg

Thr His Leu Glu Asn Pro Thr Lys Tyr His Ile Gln Gln Ala Gln Arg
O
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145 150 155 160
[

[
icac cag £ta aag cag tac ctt tct acc act tta gca aat aaa cat gcc

[His Gln Val Lys Gln Tyr Leu Ser Thr Thr Leu Ala Asn Lys His Ala
[ 165 170 175

[

[

age caa gic cig age tca cca igt cca aac cag cct ggc gac cat gee
'Ser Gln Val Leu Ser Ser Pro Cys Pro Asn Gln Pro Gly Asp His Ala
[

[ 180 185 190
[

Eatg cca cca gitg ccg g2 agc age gca ccc aac age cct aig get atg
Met Pro Pro Val Pro Gly Ser Ser Ala Pro Asn Ser Pro Met Ala Met
E 195 200 205

[

Ectc act ctt aac tcc aac tgt gaa aaa gag gca ttt tat aag ttt gag
Leu Thr Leu Asn Ser Asn Cys Glu Lys Glu Ala Phe Tyr Lys Phe Glu

E 9210 215 220

[
'gag cag agc agg gca gag agt gag tgc cca ggt atg aac acg cac tct
[
G&lu Gln Ser Arg Ala Glu Ser Glu Cys Pro Gly Met Asn Thr His Ser

(225 230 235 240
[

[
[cga gcg tcg tgc atg cag atg gat gat gta att gat gac atc atc age

EArg Ala Ser Cys Met Gln Met Asp Asp Val Ile Asp Asp [le Ile Ser

[ 245 250 295

[

[

ctg gaa tca agt tat aat gaa gaa att tig gg2c tig atg gat ccg gce

?eu Glu Ser Ser Tyr Asn Glu Glu Ile Leu Gly Leu Met Asp Pro Ala

[ 260 265 270
0
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L

Ettg caa atg gca aat acg tta ccc gtc tct g2€a aac ttg aitc gac cic
Leu Gln Met Ala Asn Thr Leu Pro Val Ser Gly Asn Leu Ile Asp Leu

E 975 980 985

[
Etac age aac cag ggc ctg cca ccg cca gE2¢ ¢t ace atec age aac fce
Tyr Ser Asn Gln Gly Leu Pro Pro Pro Gly Leu Thr Ile Ser Asm Ser

E 290 285 300

[
‘tgt cca gee aac ctt cce aac ata aaa agg gag cte aca geg tgt att
Eﬂvs Pro Ala Asn Leu Pro Asn Ile Lys Arg Glu Leu Thr Ala Cys Ile

(305 310 315 320
[

[
(ftec cec aca gag tct Zaa geca aga gca tga

?he Pro Thr Glu Ser Glu Ala Arg Ala
325 330

[
[
[
[
(210) 25

[

{211) 31

[{212) DNA

E(213) Artificial Sequence
1{220)

E<223> Primer HLH F

£400; 25

[

[

Zagacgaaea ggtategtigg ctaaagagag g
O
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1(210) 26

(211) 30

{(212) DNA

E(213) Artificial Sequence

{220}

E<223> Primer pTD3-MITFa

(400) 26 o

L

[
CEgccgcggaa tgcagiccga atcgggaate 30

L
C
C

1{210) 27

(211 35

1{212) DNA 2
E(213) Artificial Sequence

{220)

E(223> Primer MITFR-N

{400y 27

L

L
gaattcacta tgetetiget tcagactctg tgeeg 3b
30

gboobooboobooboobooboooboad
oagaod

O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O

OO oQgogog
O 0Ooo0ooo
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