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SEQUENCE LISTING

{110 MITSUBISHI PHARMA CORPORATION

{120 AGENT FOR INDUCING APOPTOSIS OF MAST CELL
{130} RE02006

{160y 27

(170) Patentln Ver. 2.1

(210 1

(211 415

(212) PRT

(213 Mus musculus
(220

(223) MITF mi mutant
(400 1

Met Leu Glu Tyr Ser His Tyr Gln Val Gln Thr His Leu Glu Asn Pre
1 5 10 15

Thr Lys Tyr His Ile Gln Gln Ala Gln Arg His Gln Val Lys Gln Tyr
20 25 30

Leu Ser Thr Thr Leu Ala Asn Lys His Ala Ser Gln Val Leu Ser Ser
b 40 45

Pro Cys Pro Asn Gln Pro Gly Asp His Ala Met Pro Pro Val Pro Gly
50 55 60

Ser Ser Ala Pro Asn Ser Pro Met Ala Met Leu Thr Leu Asn Ser Ash
65 70 75 80
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Cys Glu Lyvs 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
100 105 110

Met Asp Asp Val Ile Asp Asp Ile Ile Ser Leu Glu Ser Ser Tyr Asa
115 120 125

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

Letu 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 [le Phe Pro Thr Glu Ser Glu
180 185 180

Ala Arg Ala Leu Ala Lys Glu Arg Glo Lys Lys Asp Asn His Asn Leu
155 200 205

Ile Glu Arg Arg Arg Phe Asn Ile Asn Asp Arg Ile Lys Glu Leu Gly
210 215 220

Thr Leu Ile Pro Lys Ser Asm Asp Pro Asp Met Arg Trp Asn Lys Gly
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228 230 230 240

Thr Ile Leu Lys Ala Ser Val Asp Tyr [le Arg Lys Leu Glo Arg Glu
245 250 255

Gln Gln Arg Ala Lys Asp Leu Glu Asn Arg Glo Lys Lys Leu Glu His
260 265 270

Ala Asn Arg His Leu Leu Leu Arg Val Gln Glu Leu Glu Met Gln Ala
275 280 285

Arg Ala His Gly Leu Ser Leu Ile Pro Ser Thr Gly Leu Cys Ser Pro
290 285 300

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

Ser 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

Met Pro Glu Ser Ser Pro Ala Tyr Ser Ile Pro Arg Lys Met Gly Ser
3bh 360 365

Asn Leu Glu Asp Ile Leu Met Asp Asp Ala Leu Ser Pro Val Gly Val
370 375 380
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Thr Asp Pro Leu Leu Ser Ser Val Ser Pro Gly Ala Ser Lys Thr Ser
385 390 385 400

Ser Arg Arg Ser Ser Met Ser Ala Glu Glu Thr Glu His Ala Cys
405 410 415

(210; 2

(211) 1248

(212 DNA

(213} Mus musculus

(2207

(223 DNA coding MITF mi mutant
(200;

(221 CDS

(222 (1)..(1248)

(400, 2

atg cta gaa tac agt cac tac cag gig cag acc cac cig gaa aac ccc
Met Leu Glu Tyr Ser His Tyr Gln Val Gln Thr His Leu Glu Asn Pro
1 5 10 15

acc aag tac cac ata cag caa gct cag agg cac cag gta aag cag tac
Thr Lys Tyr His Ile Gln Gln Ala Gln Arg His Gln Val Lys Gln Tyr
20 25 30

ctt tct acc act tta gca aat aaa cat gcc agc caa gtc ctg agc tca
Leu Ser Thr Thr Leu Ala Asn Lys His Ala Ser GIn Val Leu Ser Ser
35 40 45
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cca tgt cca aac cag cct ggc gac cat gcc atg cca cca €ig ceg ggg
Pro Cys Pro Asn Gln Pro Gly Asp His Ala Met Pro Pro Val Pro Gly
50 55 60

age age gea ccc aac age cct atg get atg cte act ctt aac tce aac
Ser Ser Ala Pro Asn Ser Pro Met Ala Met Leu Thr Leu Asn Ser Asn
65 70 5 80

tgt gaa aaa gag gca ttt taf aag ttt gag gag cag age agg gea gag
Cys Glu Lys Glu Ala Phe Tyr Lys Phe Glu Glu Gln Ser Arg Ala Glu
85 90 85

agt gag tge cca gLt atg aac acg cac fct cga geg teg tge atg cag
Ser Glu Cys Pro Gly Met Asn Thr His Ser Arg Ala Ser Cys Met Glo
100 105 110

atg gat gat gta att gat gac atc atc age c¢tg gaa tca agt tat aat
Met Asp Asp Val Ile Asp Asp Ile Ile Ser Leu Glu Ser Ser Tyr Asn
115 120 125

g£aa Zaa att tig gec ttg atg gat ccg Zce tig caa atg gca aat acg
Glu Glu Ile Leu Gly Leu Met Asp Pro Ala Leu Glm Met Ala Asm Thr
130 135 140

tta cec gtc tct g€a aac (tg atc gac cic fac age aac cag gg€c cig
Leu Pro Val Ser Gly Asn Leu Ile Asp Leu Tyr Ser Asn Glo Gly Leu
145 150 155 160
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cca ccg cca gge cit acc atc age aac tcc tgt cca gcc aac ctt cce
Pro Pro Pre Gly Leu Thr Ile Ser Asn Ser Cys Pro Ala Asn Leu Pro
165 170 175

aac ata aaa agg gag ctc aca gcg tgt att ttc ccc aca gag tct gaa
Asn Ile Lys Arg Glu Leu Thr Ala Cys Ile Phe Pro Thr Glu Ser Glu
180 185 190

gca aga Bca (tg gct aaa gag agg cag aaa aag gac aat cac aac tig
Ala Arg Ala Leu Ala Lys Glu Arg Gln Lys Lys Asp Asn His Asn Leu
195 200 205

att 2aa cga aga aga tit aac ata aac gac cgc att aag gag cta ggt
Ile Glu Arg Arg Arg Phe Asn Ile Asn Asp Arg Ile Lys Glu Leu Gly
210 215 220

act ctg atc ccc aag tca aat gat cca gac atg cgg tgZg aac aag gga
Thr Leu Ile Pro Lys Ser Asn Asp Pro Asp Met Arg Trp Asn Lys Gly
225 230 235 240

acc att ctc aag gec tct gig gac tac atc cgg aag tig caa cZg gaa
Thr Ile Leu Lys Ala Ser Val Asp Tyr Ile Arg Lys Leu Gln Arg Glu
245 250 255

Cag caa cga gct aag gac ctt gaa aac cga cag aag aag ctg gag cat
GIn Gln Arg Ala Lys Asp Leu Glu Asn Arg Gln Lys Lys Leu Glu His
260 265 270

ECZ aac CEE cac cig cig cic aga Eia cag £ag cig gag alg cag gct
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Ala Asn Arg His Leu Leu Leu Arg Val Gln Glu Leu Glu Met Gln Ala
275 280 285

aga geg cat gg€a ctt tee ctt ate cca tee ace g2t cte tge teg cet
Arg Ala His Gly Leu Ser Leu Ile Pro Ser Thr &ly Leu Cys Ser Pro
290 265 300

gat ctg gtg aat cg2g atc atc aag caa gaa cca gttt ctt gag aac tgc
Asp Leu Val Asn Arg [le Ile Lys Gln Glu Pro Val Leu Glu Asn Cys
305 310 315 320

age cag gaa ctt gta cag cac cag gca gac cfg aca tgt acg aca act
Ser Gln Glu Leu Val Gln His Glo Ala Asp Leu Thr Cys Thr Thr Thr
325 330 335

cfg gat cte acg gac gg€t acc ate ace ttt acc aac aac cte gg€c ace
Leu Asp Leu Thr Asp Gly Thr Ile Thr Phe Thr Asn Asn Leu Gly Thr
340 345 350

atg ccg gag agc age ccg gee tac age ate cec agg aag atg gge tee
Met Pro Glu Ser Ser Pro Ala Tyr Ser Ile Pro Arg Lys Met Gly Ser
355 360 365

aac {tg gaa gac ate ¢tg atg gac gat gee cfe tea cet g2tt g2a gie
Asn Leu Glu Asp Ile Leu Met Asp Asp Ala Leu Ser Pro Val Gly Val
370 375 380

acc gac cca ctg ctg tca tca gt tcg cca £2a gct fca aaa aca age
Thr Asp Pro Leu Leu Ser Ser Val Ser Pro Gly Ala Ser Lys Thr Ser
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385 390 395 400

agc cgg agg agc agt atg agc gca gaa £aa acg gag cat gcg tgt tag 1248
Ser Arg Arg Ser Ser Met Ser Ala Glu Glu Thr Glu His Ala Cys
405 410 415

(210; 3

(211 410

(212} PRT

(213 Mus musculus
(220

(223) MITF wh mutant
(400; 3

Met Leu Glu Tyr Ser His Tyr Gln Val Gln Thr His Leu Glu Asn Pro
1 5 10 15

Thr Lys Tyr His Ile Gln Gln Ala Gln Arg His Gln Val Lys Glo Tyr
20 25 30

Leu Ser Thr Thr Leu Ala Asn Lys His Ala Ser GIn Val Leu Ser Ser
35 40 45

Pro Cys Pro Asn Gln Pro Gly Asp His Ala Met Pro Pro Val Pro Gly
50 55 60

Ser Ser Ala Pro Asn Ser Pro Met Ala Met Leu Thr Leu Asn Ser Asn
65 70 75 80
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Cys Glu Lyvs 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
100 105 110

Met Asp Asp Val Ile Asp Asp Ile Ile Ser Leu Glu Ser Ser Tyr Asa
115 120 125

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

Letu 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 Glu Ser Glu Ala Arg Ala Leu Ala Lys
180 185 180

Glu Arg Gln Lys Lys Asp Asn His Asn Leu Asn Glu Arg Arg Arg Arg
185 200 205

Phe Asn Ile Asn Asp Arg Ile Lys Glu Leu Gly Thr Leu Ile Pro Lys
210 215 220

Ser Asn Asp Pro Asp Met Arg Trp Asn Lys Gly Thr [le Leu Lys Ala
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228 230 230 240

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

Asp Leu Glu Asn Arg Gln Lys Lys Leu Glu His Ala Asn Arg His Leu
260 265 270

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

Ser Leu Ile Pro Ser Thr Gly Leu Cys Ser Pro Asp Leu Val Asn Arg
290 285 300

Ile Ile Lys Gln Glu Pro Val Leu Glu Asm Cys Ser Gln Glu Leu Val
305 310 315 320

Gln 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 Asm Leu Gly Thr Met Pro Glu Ser Ser
340 345 350

Pro Ala Tyr Ser Ile Pro Arg Lys Met Gly Ser Asn Leu Glu Asp Ile
3bh 360 365

Leu Met Asp Asp Ala Leu Ser Pro Val Gly Val Thr Asp Pro Leu Leu
370 375 380
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Ser Ser Val Ser Pro Gly Ala Ser Lys Thr Ser Ser Arg Arg Ser Ser
385 390 385 400

Met Ser Ala Glu Glu Thr Glu His Ala Cys
405 410

(210) 4

(211) 1233

(212 DNA

(213} Mus musculus

(2207

(223 DNA coding MITF wh mutant
(2207

(221 CDS

(222 (1)..(1233)

(400 4

atg cta gaa tac agt cac tac cag gig cag acc cac cig gaa aac ccc
Met Leu Glu Tyr Ser His Tyr Gln Val Gln Thr His Leu Glu Asn Pro
1 5 10 15

acc aag tac cac ata cag caa gct cag agg cac cag gta aag cag tac
Thr Lys Tyr His Ile Gln Gln Ala Gln Arg His Gln Val Lys Gln Tyr
20 25 30

ctt tct acc act tta gca aat aaa cat gcc agc caa gtc ctg agc tca
Leu Ser Thr Thr Leu Ala Asn Lys His Ala Ser GIn Val Leu Ser Ser
35 40 45
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cca tgt cca aac cag cct ggc gac cat gcc atg cca cca €ig ceg ggg
Pro Cys Pro Asn Gln Pro Gly Asp His Ala Met Pro Pro Val Pro Gly
50 55 60

age age gea ccc aac age cct atg get atg cte act ctt aac tce aac
Ser Ser Ala Pro Asn Ser Pro Met Ala Met Leu Thr Leu Asn Ser Asn
65 70 5 80

tgt gaa aaa gag gca ttt taf aag ttt gag gag cag age agg gea gag
Cys Glu Lys Glu Ala Phe Tyr Lys Phe Glu Glu Gln Ser Arg Ala Glu
85 90 85

agt gag tge cca gLt atg aac acg cac fct cga geg teg tge atg cag
Ser Glu Cys Pro Gly Met Asn Thr His Ser Arg Ala Ser Cys Met Glo
100 105 110

atg gat gat gta att gat gac atc atc age c¢tg gaa tca agt tat aat
Met Asp Asp Val Ile Asp Asp Ile Ile Ser Leu Glu Ser Ser Tyr Asn
115 120 125

g£aa Zaa att tig gec ttg atg gat ccg Zce tig caa atg gca aat acg
Glu Glu Ile Leu Gly Leu Met Asp Pro Ala Leu Glm Met Ala Asm Thr
130 135 140

tta cec gtc tct g€a aac (tg atc gac cic fac age aac cag gg€c cig
Leu Pro Val Ser Gly Asn Leu Ile Asp Leu Tyr Ser Asn Glo Gly Leu
145 150 155 160
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240
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cca ccg cca gge cit acc atc age aac tcc tgt cca gcc aac ctt cce
Pro Pro Pre Gly Leu Thr Ile Ser Asn Ser Cys Pro Ala Asn Leu Pro
165 170 175

aac ata aaa agZg gag cic aca gag fct gaa gca aga gca ttg gct aaa
Asn Ile Lys Arg Glu Leu Thr Glu Ser Glu Ala Arg Ala Leu Ala Lys
180 185 190

gag agg cag aaa aag gac aat cac aac tig aat gaa cga aga aga aga
Glu Arg GIn Lys Lys Asp Ash His Asn Leu Asn Glu Arg Arg Arg Arg
195 200 205

ttt aac ata aac gac cgc att aag gag cta ggt act ctg afc ccc aag
Phe Asn Ile Asn Asp Arg Ile Lys Glu Leu Gly Thr Leu [le Pro Lys
210 215 220

tca aat gat cca gac atg cgg tgg aac aag gga acc att ctc aag gce
Ser Asn Asp Pro Asp Met Arg Trp Asn Lys Gly Thr Ile Leu Lys Ala
225 230 235 240

tct gtg gac tac atc cgg aag ti{g caa cEZ Z£aa cag caa cEga gct aag
Ser Val Asp Tyr Ile Arg Lys Leu Gln Arg Glu Gln Gln Arg Ala Lys
245 250 255

gac ctt Zaa aac cga cag aag aag Ccig gag cat gcg aac ceg cac cig
Asp Leu Glu Asn Arg Gln Lys Lys Leu Glu His Ala Asn Arg His Leu
260 265 270

ctg ctc aga gta cag gag cig gag atg cag gct aga gcg cat gga ctt

528

576

624

672

720

768

816

864
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Leu Leu

tee ctt
Ser Leu
290

ate ate
Ile Ile
305

cag cac
Gln His

gt acc
Gly Thr

ceg gee
Pro Ala

ctg atg
Leu Met
370

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

ate cca tee ace g2t cte tge teg cet gat cig gtg aat cgg
[le Pro Ser Thr Gly Leu Cys Ser Pro Asp Leu Val Asm Arg
295 300

aag caa gaa cca gtt cft gag aac tge agce cag gaa ctt gta
Lys Gln Glu Pro Val Leu Glu Asm Cys Ser Gln Glu Leu Val
310 315 320

cag gca gac ctg aca {g€t acg aca act ctg gat cfc acg gac
Gln Ala Asp Leu Thr Cys Thr Thr Thr Leu Asp Leu Thr Asp
325 330 335

ate ace ttt acc aac aac cte g2¢ ace atg ccg Z2ag age age
[le Thr Phe Thr Asn Asn Leu Gly Thr Met Pro Glu Ser Ser
340 345 350

tac agc atc ccc age aag atg ggc tee aac tig 2aa gac alc
Tyr Ser Ile Pro Arg Lys Met Gly Ser Asm Leu Glu Asp Ile
355 360 365

gac gat gcc cte tea cet gtt g2a gte ace gac cea cig ctlg
Asp Asp Ala Leu Ser Pro Val Gly Val Thr Asp Pro Leu Leu
375 380

gig tcg cca gEa €ct tca aaa aca agc agc cgg age age agt
Val Ser Pro Gly Ala Ser Lys Thr Ser Ser Arg Arg Ser Ser

912

960

1008

1056

1104
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385 390 395 400
atg agc gca gaa gaa acg Eag cat gcg tgt tag 1233
Met Ser Ala Glu Glu Thr Glu His Ala Cys
405 410
(210 b
(211} 91
(212} PRT
(213) Artificial Sequence
(220)
(223) MITF bHLH-Zip fragment
(400 b

Met Leu Ala Lys Glu Arg Gln Lys Lys Asp Asn His Asn Leu Ile Glu
1 5 10 15

Arg Arg Arg Arg Phe Asn Ile Asn Asp Arg Ile Lys Glu Leu Gly Thr
20 25 30

Leu Ile Pro Lys Ser Asn Asp Pro Asp Met Arg Trp Asn Lys Gly Thr
35 40 45

Ile Leu Lys Ala Ser Val Asp Tyr Ile Arg Lys Leu Glo Arg Glu Gln
50 55 60

Gln Arg Ala Lys Asp Leu GIu Asn Arg Gln Lys Lys Leu Glu His Ala
317) 70 Th 80
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Asn Arg His Leu Leu Leu Arg Val Gln Glu Leu
85 90

(210; 6

(211) 276

(212 DNA

(213 Artificial Sequence

(2207

(223 DNA coding MITF bHLH-Zip fragment
(2207

(221 CDS

(222 (1)..(276)

(400 6

atg 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
1 5 10 15

CEa aga aga aga ittt aac ata aac gac cgc att aag gag cta g2t act
Arg Arg Arg Arg Phe Asn Ile Asn Asp Arg Ile Lys Glu Leu Gly Thr
20 25 30

ctg atc ccc aag tca aat gat cca gac atg cg2g tgZg aac aag gga ace
Leu Ile Pro Lys Ser Asn Asp Pro Asp Met Arg Trp Asn Lys Gly Thr
35 40 45

att ctc aag gcc tct gtg gac tac atc cgg aag tig caa cEgZ gZaa cag
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Ile Leu Lys Ala Ser Val Asp Tyr Ile Arg Lys Leu Gln Arg Glu Gln
50 55 60

caa cga get aag gac ctf gaa aac cZa cag aag aag cig £ag cat geg 240
Gln Arg Ala Lys Asp Leu Glu Asn Arg Gln Lys Lys Leu Glu His Ala

1] 70 70 80
aac cgg cac ctg ctg ctc aga gta cag gag cig tag 276
Asn Arg His Leu Leu Leu Arg Val Gln Glu Leu

85 90

210y 7
(211) 11
(212) PRT
(213} Artificial Sequence
(2207
(223) TAT-derived peptide
400y 7

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

(210) 8

(211 33

(212} DNA

(213) Artificial Sequence
(220)
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(223 DNA coding TAT-derived peptide
(220}

(221 CDS

(222 (1)..(33)

(400, 8

tat ggc ageg aag aag CgZ aga cag cga cga aga
Tyr Gly Arg Lys Lys Arg Arg Glo Arg Arg Arg
1 5 10

(210 9

(211 10

(212} PRT

(213) Artificial Sequence
(2207

(223) HisTag

(400; 9

Met Gly Gly Ser His His His His His His
1 b 10

210y 10

(211 30

(212) DNA

(213) Artificial Sequence
(220)

(223) DNA coding HisTag

JP 4283531 B2 2009.6.24
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(220)

(221) CDS

(222} (1)..(30)
(400> 10

atg geg ggt tet cat cat cat cat cat cat
Met Gly Gly Ser His His His His His His
1 5 10

210y 11

(211 439

(212 PRT

(213) Artificial Sequence

(220;

(223) Fused protein composing of HisTag-PTD-MITF mi mutant
400 11

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 Glu Tyr Ser His Tyr Gln
20 25 30

Val Glo Thr His Leu Glu Asm Pro Thr Lys Tyr His Ile Gln Gln Ala
35 40 45

Gln Arg His Gln Val Lys Gln Tyr Leu Ser Thr Thr Leu Ala Asn Lys
50 85 60
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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 05

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

Phe Glu Glu Gln Ser Arg Ala Glu Ser Glu Cys Pro Gly Mei Asn Thr
115 120 125

His Ser Arg Ala Ser Cys Met Gln Met Asp Asp Val [le Asp Asp Ile
130 135 140

Ile 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 Asm Gln Gly Leu Pro Pro Pro Gly Leu Thr Ile Ser
180 185 180

Asn Ser Cys Pro Ala Asn Leu Pro Asn [le 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
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210 215 220

Glo Lys Lys Asp Asn His Asn Leu Ile Glu Arg Arg Arg Phe Asn Ile
225 230 235 240

Asn 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 I[le Leu Lys Ala Ser Val Asp
260 265 270

Tyr Ile Arg Lys Leu Gln Arg Glu Gln Gln Arg Ala Lys Asp Leu Glu
275 280 285

Asn Arg Gln Lys Lys Leu Glu His Ala Asn Arg His Leu Leu Leu Arg
290 285 300

Val Gln Glu Leu Glu Met Gln Ala Arg Ala His Gly Leu Ser Leu Ile
305 310 315 320

Pro Ser Thr Gly Leu Cys Ser Pro Asp Leu Val Asn Arg Ile Ile Lys
325 330 335

Gln Glu Pro Val Leu Glu Asn Cys Ser Gln Glu Leu Val Gln His Gln
340 345 320

Ala Asp Leu Thr Cys Thr Thr Thr Leu Asp Leu Thr Asp Gly Thr Ile
355 360 365
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Thr Phe Thr Asn Asn Leu Gly Thr Met Pro Glu Ser Ser Pro Ala Tyr
370 375 380

Ser Ile Pro Arg Lys Met Gly Ser Asn Leu Glu Asp Ile Leu Met Asp
385 300 365 400

Asp Ala Leu Ser Pro Val Gly Val Thr Asp Pro Leu Leu Ser Ser Val
405 410 415

Ser Pro Gly Ala Ser Lys Thr Ser Ser Arg Arg Ser Ser Met Ser Ala
420 425 430

Glu Glu Thr Glu His Ala Cys
435

210y 12

(211) 1320

(212) DNA

(213) Artificial Sequence
(220)

(223) DNA coding the fused protein composing of HisTag-PTD-MITF mi mutan
t

(220)

(221 CDS

(222) (1)..(1320)

{400y 12

atg ggg g8t tct cat cat cat cat cat cat ggt get tat gg8c agg aag 48
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Met Gly Gly Ser His His His His His His Gly Gly Tyr Gly Arg Lys
1 5 10 15

aag cgg aga cag cga cga aga 2g€t atg cta Zaa 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 c¢tg £aa aac ccc acc aag tac cac ata cag caa gct
Val Glo Thr His Leu Glu Asn Pro Thr Lys Tyr His Ile Glo Gln Ala
35 40 45

tag agg cac cag gta aag cag tac ctt tet ace act tta gca aat aaa
Gln Arg His Gln Val Lys Gln Tyr Leu Ser Thr Thr Leu Ala Asm Lys
50 55 60

cat gcc age caa gtc ctg age tca cca tgt cca aac cag cct Zg¢ gac
His Ala Ser Gln Val Leu Ser Ser Pro Cys Pro Asm Gln Pro Gly Asp
65 70 5 80

cat gcc atg cca cca 1€ ccg gE€ age age gca cec aac age cet atg
His Ala Met Pro Pro Val Pro Gly Ser Ser Ala Pro Asnm Ser Pro Met
85 90 85

get atg ete act ctt aac tee aac tg2t £aa aaa gag gca tif tat aag
Ala Met Leu Thr Leu Asn Ser Asn Cys Glu Lys Glu Ala Phe Tyr Lys
100 105 110

ttt gag gag cag agce age gca gag agt gag tge cca gt atg aac acg
Phe Glu Glu Gln Ser Arg Ala Glu Ser Glu Cys Pro Glv Met Asm Thr
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115 120 125

cac tct cga geg tcg 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
130 135 140

atc agc citg gaa tca agt tat aat gaa gaa att (g ggc tig atg gat
Ile Ser Leu Glu Ser Ser Tyr Asn Glu Glu Ile Leu Gly Leu Met Asp
145 150 155 160

ccg gcc (i€ caa atg gca aat acg tta ccc gic tct gga aac tig atc
Pro Ala Leu Gln Met Ala Asn Thr Leu Pro Val Ser Gly Ash Leu Ile
165 170 175

gac ctc tac agc aac cag ggc ctg cca ccg cca ggc cit acc atc agc
Asp Leu Tyr Ser Asn Gln Gly Leu Pro Pro Pro Gly Leu Thr Ile Ser
180 185 190

aac tcc tgt cca gcc aac cit ccc aac ata aaa agg gag cic aca gcg
Asn Ser Cys Pro Ala Asn Leu Pro Asn Ile Lys Arg Glu Leu Thr Ala
195 200 205

tgt att tic ccc aca gag tct gaa Eca aga gca ti{g gct aaa Z2ag agg
Cys 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 ttt aac ata
Gln Lys Lys Asp Asn His Asn Leu Ile Glu Arg Arg Arg Phe Asn Ile
225 230 235 240
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aac gac cgc att aag gZag cta g2t act ctg atc ccc aag tca aat gat
Asn Asp Arg Ile Lys Glu Leu Gly Thr Leu Ile Pro Lys Ser Asn Asp
245 250 255

tca gac atg cge t2g aac aag g£2a acc att ctc aag gec tet gt gac
Pro Asp Met Arg Trp Asn Lys Gly Thr Ile Leu Lys Ala Ser Val Asp
260 265 270

tac atc c22 aag ttg caa cZg Zaa cag caa cga gct aag Z2ac cit gaa
Tyr Ile Arg Lys Leu Gln Arg Glu Gln Gln Arg Ala Lys Asp Leu Glu
275 280 285

aac cga caZ aag aag cig gag cat gcg aac c¢Zg cac ciZ cteg ctc aga
Asn Arg Gln Lys Lys Leu Glu His Ala Asn Arg His Leu Leu Leu Arg
290 265 300

gta cag gag ctg gag atg cag gct aga gcg cat gga ctt tee ctt ate
Val Gln Glu Leu Glu Met Gln Ala Arg Ala His Gly Leu Ser Leu Ile
305 310 315 320

cca tee ace ggt cte tge teg cct gat cte gtg aat cgg atc atc aag
Pro Ser Thr Gly Leu Cys Ser Pro Asp Leu Val Asn Arg Ile Ile Lys
325 330 335

taa gaa cca gtt ctt gag aac tgc age cag gaa ctt £ta cag cac cag
Gln Glu Pro Val Leu Glu Asn Cys Ser Glm Glu Leu Val Gln His Gln
340 345 350
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gca gac ctg aca tgt acg aca act ctg gat ctc acg gac ggl acc atc
Ala Asp Leu Thr Cys Thr Thr Thr Leu Asp Leu Thr Asp Gly Thr Ile
355 360 365

acc tit acc aac aac cic ggc acc atg ccg gag agc agc ccg gcc tac
Thr Phe Thr Asn Asn Leu Gly Thr Met Pro Glu Ser Ser Pro Ala Tyr
370 375 380

agc aic ccc agg aag atg ggc tcc aac tig gaa gac atc ctg atg gac
Ser Ile Pro Arg Lys Met Gly Ser Asn Leu Glu Asp Ile Leu Met Asp
385 390 395 400

gat gcc ctc tca cct git 2ga gic acc gac cca ctg ctg tca tca gig
Asp Ala Leu Ser Pro Val Gly Val Thr Asp Pro Leu Leu Ser Ser Val
405 410 415

tcg cca g2a gct tca aaa aca agc agc cEZ¢ agg agc agt atg agc gca
Ser Pro Gly Ala Ser Lys Thr Ser Ser Arg Arg Ser Ser Met Ser Ala
420 425 430

£aa gaa acg gag cat gcg (gt tag
Glu Glu Thr Glu His Ala Cys
435 440

210y 13

(211) 434

(212) PRT

(213 Artificial Sequence
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{220)
{223 Fused protein composing of HisTag-PTD-MITF wh mutant
{4007 13

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 Glu Tyr Ser His Tyr Gln
20 25 30

Val Glo Thr His Leu Glu Asn Pro Thr Lys Tyr His [le Glno Gln Ala
35 40 45

Gln Arg His Gln Val Lys Gln Tyr Leu Ser Thr Thr Leu Ala Asn Lys
50 55 60

His Ala Ser Gln Val Leu Ser Ser Pro Cys Pro Asn Gln Pro Gly Asp
65 70 5 80

His Ala Met Pro Pro Val Pro Gly Ser Ser Ala Pro Ash Ser Pro Met
85 80 95

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

Phe Glu Glu Gln Ser Arg Ala Glu Ser Glu Cys Pro Gly Met Asn Thr
115 120 125

His Ser Arg Ala Ser Cys Met Gln Met Asp Asp Val [le Asp Asp Ile
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130 135 140

Ile Ser Leu Glu Ser Ser Tyr Asn Glu Glu Ile Leu Gly Leu Met Asp
145 150 155 160

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

Asp Leu Tyr Ser Asm Gln Gly Leu Pro Pro Pro Gly Leu Thr Ile Ser
180 185 190

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

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

Asn Leu Asn Glu Arg Arg Arg Arg Phe Asn Ile Asn Asp Arg Ile Lys
225 230 235 240

Glu Leu Gly Thr Leu I[le Pro Lys Ser Asm Asp Pro Asp Met Arg Trp
245 250 255

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

Gln Arg Glu Gln Gln Arg Ala Lys Asp Leu Glu Asn Arg Gln Lys Lys
275 280 285
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Leu Glu His Ala Asn Arg His Leu Leu Leu Arg Val Gln Glu Leu Glu
290 285 300

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

Cys Ser Pro Asp Leu Val Asn Arg Ile [le Lys Glo Glu Pro Val Leu
325 330 335

Glu Asn Cys Ser Gln Glu Leu Val Gln His Gln Ala Asp Letu Thr Cys
340 345 350

Thr Thr Thr Leu Asp Leu Thr Asp Gly Thr Ile Thr Phe Thr Asm Asn
355 360 365

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

Met Gly Ser Asn Leu Glu Asp Ile Leu Met Asp Asp Ala Leu Ser Pro
385 390 395 400

Val 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

Ala Cys
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(210 14

(211 1308

(212) DNA

(213) Artificial Sequence
(220

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

t

(220)

(221) CDS

(222) (1)..(130%)
(400 14

atg ggg ggt tci cat cat cat cat cat cat ggt gegt tat ggc agg aag
Met Gly Gly Ser His His His His His His Gly Gly Tyr Gly Arg Lys
1 5 10 15

aag CEEZ aga cag CEa CcEa 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

gig cag acc cac ctg gaa aac ccc acc aag tac cac ata cag caa gct
Val Gln Thr His Leu Glu Asn Pro Thr Lys Tyr His Ile Gln Gln Ala
35 40 45

cag agg cac cag gia aag cag tac ctt fct acc act tta gca aat aaa
GIn Arg His Gln Val Lys GIn Tyr Leu Ser Thr Thr Leu Ala Asn Lys
50 o) 60

48
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cat gcc age caa gtc ctg age tca cca tgt cca aac cag cct Zg¢ gac

His Ala Ser Gln Val Leu Ser Ser Pro Cys Pro Asm Gln Pro
65 70 5

cat gcc atg cca cca g€ ccg 222 age age gca cec aac age
His Ala Met Pro Pro Val Pro Gly Ser Ser Ala Pro Asn Ser
85 90

get atg cte act ¢ttt aac tee aac tg2t gaa aaa gag gca tit
Ala Met Leu Thr Leu Asn Ser Asm Cys Glu Lys Glu Ala Phe
100 105 110

ttt gag gag cag agc agg gca gag agt gag tgc cca ggt alg
Phe Glu Glu Gln Ser Arg Ala Glu Ser Glu Cys Pro Gly Met
115 120 125

cac tct cga geg teg tge atg cag atg gat gat gfa att gat
His Ser Arg Ala Ser Cys Met Gln Met Asp Asp Val Ile Asp
130 135 140

Gly

cet
Fro
G5

tat

Tvr

aac
Asn

gac
Asp

Asp
80

atg
Met

aag
Lys

acg
Thr

ate
Ile

atc age ctg gaa tca agt tat aat gaa gaa att ti{g ggc ttg atg gat

Ile Ser Leu Glu Ser Ser Tyr Asm Glu Glu Ile Leu Gly Leu
145 150 155

ccg gcc ti{g€ caa atg gca aat acg tta cce gte tet 22a aac
Pro Ala Leu Gln Met Ala Asn Thr Leu Pro Val Ser Gly Asn
165 170

Met

ttg
Leu
175

Asp
160

atce
Ile

240

288

336

384

432

430
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gac cic ftac agc aac cag ggc cig 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 tcc tgt cca gcc aac cit ccc aac ata aaa agg gag cic aca gag
Asn Ser Cys Pro Ala Asn Leu Pro Asn Ile Lys Arg Glu Leu Thr Glu
195 200 205

tct gaa gca aga gca {tg gcl aaa Eag agg cag aaa aag gac aat cac
Ser Glu Ala Arg Ala Leu Ala Lys Glu Arg GIn Lys Lys Asp Asn His
210 215 220

aac ttg aat gaa cga aga aga aga ttt aac ata aac gac cgc att 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 ccc aag tca aat Zat cca gac atg cgg gg
Glu Leu Gly Thr Leu Ile Pro Lys Ser Asn Asp Pro Asp Met Arg Trp
245 250 255

aac aag g£ga acc att ctc aag gcc tct gtg gac tac atc cgg aag tig
Asn Lys Gly Thr Ile Leu Lys Ala Ser Val Asp Tyr Ile Arg Lys Leu
260 265 270

caa CZZ £aa cag caa cga gct aag gac cit gaa aac cga cag aag aag
Gln Arg Glu GIn Gln Arg Ala Lys Asp Leu Glu Asn Arg Gln Lys Lys
275 280 285

c{g gag cal gcg aac cgg cac ctg ctg cic aga gta cag gag cig gag

276
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Leu Glu His Ala Asn Arg His Leu Leu Leu Arg Val Gln
290 265 300

atg cag get aga geg cat gga ctt tee ctt afe cea tece
Met Gln Ala Arg Ala His Gly Leu Ser Leu Ile Pro Ser
305 310 315

tee teg cect gat ctg £ig aat cgg atc atc aag caa gaa
Cys Ser Pro Asp Leu Val Asn Arg Ile I[le Lys Gln Glu
325 330

gag aac tgc agc cag Zaa ctt 2ta cag cac cag Zca gac
Glu Asn Cys Ser Glm Glu Leu Val Gln His Glm Ala Asp
340 345

acg aca act ctg gat ctc acg gac gt ace afe ace tit
Thr Thr Thr Leu Asp Leu Thr Asp Gly Thr ile Thr Phe
355 360 365

cfe ggc ace atg ccg gag age age ccg gee tac age afce
Leu Gly Thr Met Pro Glu Ser Ser Pro Ala Tyr Ser Ile
370 375 380

atg ggc¢ tce aac ttg gaa g2ac atc ctg atg gac £at gec
Met Gly Ser Asn Leu Glu Asp Ile Leu Met Asp Asp Ala
385 390 395

JP 4283531 B2 2009.6.24

Glu Leu Glu

acc ggt cte
Thr Gly Leu
320

cca git ctt
Pro Val Leu
335

ctg aca tet
Leu Thr Cys
350

acc aac aac
Thr Asn Asn

cee agg aag
Pro Arg Lys

cte tea cet
Leu Ser Pro
400

gtt 22a gtc acc gac cca ctg cig tca tca gtg tcg cca 2g€a get {ca

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

Gly Ala Ser
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405 410 415

aaa aca agc agc cgg agg agc agt atg agc gca £aa gaa acg gag cat 1296
Lys Thr Ser Ser Arg Arg Ser Ser Met Ser Ala Glu Glu Thr Glu His
420 425 430

gcg tgt tag 1305
Ala Cys
435

210y 15

(2117 115

(212) PRT

(213 Artificial Sequence

(220)

(223 Fused protein composing of HisTag-PTD-MITF bHLH-Zip fragment
{400y 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 Glno Lys
20 25 30

Lys Asp Asn His Asn Leu Ile Glu Arg Arg Arg Arg Phe Asn Ile Asn
35 40 45

Asp Arg [le Lys Glu Leu Gly Thr Leu Ile Pro Lys Ser Asn Asp Pro
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50 b 60

Asp Met Arg Trp Asn Lys Gly Thr Ile Leu Lys Ala Ser Val Asp Tyr
65 70 75 80

Ile Arg Lys Leu Gln Arg Glu Gln Gln Arg Ala Lys Asp Leu Glu Asn
85 90 05

Arg Gln Lys Lys Leu Glu His Ala Asn Arg His Leu Leu Leu Arg Val
100 105 110

Gln Glu Leu
115

(210 16

(211) 348

(212) DNA

(213 Artificial Sequence
(220)

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

(220;

(221) CDS

(222) (1)..(345)

(400) 16

atg 2gg gt tct cat cat cat cat cat cat g€t gt tat ggc agg aag 48
Met Gly Gly Ser His His His His His His Gly Gly Tyr Gly Arg Lys
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1 5 10 15

aag CEZ aga cag CEa cga aga gegt atg tig gct aaa gag agg cag aaa
Lys Arg Arg Gln Arg Arg Arg Gly Met Leu Ala Lys Glu Arg Gln Lys
20 25 30

aag gac aat cac aac ttg att gaa cZa aga aga aga tit aac ata aac
Lys Asp Asn His Asn Leu I[le Glu Arg Arg Arg Arg Phe Asn Ile Asn
35 40 45

gac cgc att aag gag cta g2t act ctg aic ccc aag tca aat gat cca
Asp Arg [le Lys Glu Leu Gly Thr Leu Ile Pro Lys Ser Ash Asp Pro
50 bh 60

gac atg cgZ¢ (gg aac aag E£ga acc att ctc aag gcc tct gig gac tac
Asp Met Arg Trp Asn Lys Gly Thr Ile Leu Lys Ala Ser Val Asp Tyr
65 70 Th 80

atc cgg aag tig caa cEg £aa cag caa Cga gct aag gac cif Zaa aac
Ile Arg Lys Leu Gln Arg Glu Gln Gln Arg Ala Lys Asp Leu Glu Asn
85 90 85

CEa Cag aag aag Cig gag cat gCg aac cgg cac citg ctg cic aga gta
Arg Gln Lys Lys Leu Glu His Ala Asn Arg His Leu Leu Leu Arg Val
100 105 110

Cag gag ctg tag
Gln Glu Leu
115
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210y 17

(211> 35

(212) DNA

(213 Artificlal Sequence
(220}

(223) Primer M-tat

400> 17

gcgacgaaga getatgctag aatacagtca ctace

(2107 18

(211 36

(212 DNA

(213) Artificial Sequence
(220)

(223) Primer tat 3

(400) 18

ggcageaaga agcggagaca gcgacgaaga getatg

(210> 19

(211 35

(212) DNA

(213) Artificial Sequence
(220}

JP 4283531 B2 2009.6.24
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(223 Primer tat 2
{400 19

atcatcatca tegtgettat ggcaggaaga ageeg

(210> 20

(211> 40

(212) DNA

(213 Artificlal Sequence
(220}

(223) Primer tat 1

(400> 20

taaaccatgg gegetictca tcatcatcat catcatggig

210y 21

(211} 305

(212 PRT

(213) Artificial Sequence

(220)

(223) MITF A-type N-terminal region(1-305)
{400y 21

JP 4283531 B2 2009.6.24

3b

40

Met Gln Ser Glu Ser Gly Ile Val Ala Asp Phe Glu Val Gly Glu Glu

1 5 10

15

Phe His Glu Glu Pro Lys Thr Tyr Tyr Glu Leu Lys Ser Glno Pro Leu
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20 25 30

Lys Ser Ser Ser Ser Ala Glu His Ser Gly Ala Ser Lys Pro Pro Leu
35 40 45

Ser Ser Ser Thr Met Thr Ser Arg Ile Leu Leu Arg Gln Gln Leu Met
50 55 60

Arg Glu Gln Met Glo Glu Gln Glu Arg Arg Glu Glo Gln Gln Lys Leu
65 70 5 80

GIn Ala Ala Gln Phe Met Gln Gln Arg Val Ala Val Ser Gln Thr Pro
85 80 05

Ala Ile Asm Val Ser Val Pro Thr Thr Leu Pro Ser Ala Thr Gln Val
100 105 110

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

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

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

Pro Asn Gln Pro Gly Asp His Ala Met Pro Pro Val Pro Gly Ser Ser
165 170 175
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Ala Pro Asn Ser Pro Met Ala Met Leu Thr Leu Asn Ser Asm Cys Glu
180 185 150

Lys 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 Glm Met Asp
210 215 220

Asp Val Ile Asp Asp Ile Ile Ser Leu Glu Ser Ser Tyr Asm Glu Glu
225 230 235 240

Ile 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 Gln Gly Leu Pro Pro
260 265 270

Pro Gly Leu Thr Ile Ser Asm Ser Cys Pro Ala Asn Leu Pro Asm Ile
275 280 285

Lys Arg Glu Leu Thr Ala Cys Ile Phe Pro Thr Glu Ser Glu Ala Arg
290 285 300

Ala
305

(210) 22
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(211) 918

(212 DNA

(213 Artificial Sequence

(2207

(223 DNA coding MITF A-type N-terminal region(1-305)
(2207

(221 CDS

(222) (1)..(918)

(400} 22

atg cag tcc gaa tcg gga atc gig gcg gat ttc gaa gic g2 gag gag
Met Gln Ser Glu Ser Gly I[le Val Ala Asp Phe Glu Val Gly Glu Glu
1 5 10 15

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

aag agc agc agt tct gca gag cat tct ggg gcc tcc aag cct ccg tta
Lys Ser Ser Ser Ser Ala Glu His Ser Gly Ala Ser Lys Pro Pro Leu
35 40 45

agc tcc tce act atg aca tca cgc atc tig cta cgc cag caa ctc atg
Ser Ser Ser Thr Met Thr Ser Arg Ile Leu Leu Arg Gln Gln Leu Met
50 55 60

CEt gag cag atg cag gag cag gag CEc agEg Zag cag cag cag aag ctg
Arg Glu Gln Met Gln Glu Gln Glu Arg Arg Glu Gln Glo Gln Lys Leu
65 70 75 80

48

96

144

192

240
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30

40
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cag gca gee cag tte atg caa cag aga gig gec gig agt cag aca cca
Gln Ala Ala Gln Phe Met Glm Gln Arg Val Ala Val Ser Glo Thr Pro
85 90 85

gee ata aac gte age gig cec ace ace ctt cee fet gce ace cag gig
Ala Ile Asn Val Ser Val Pro Thr Thr Leu Pro Ser Ala Thr Glm Val
100 105 110

ccZ atg gaa gic ctt aag gig cag acc cac ctg gaa aac ccc acc aag
Pro Met Glu Val Leu Lys Val Gln Thr His Leu Glu Asn Pro Thr Lys
115 120 125

tac cac ata cag caa gct cag agg cac cag £ta aag cag tac ctt tct
Tyr His I[le Gln Glo Ala Gln Arg His Gln Val Lys Gln Tyr Leu Ser
130 135 140

ace act tta gca aat aaa cat gcc age caa gic 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

tca aac cag cct gg¢ gac cat gec atg cca cca gL ceg £22 age age
Pro Asn Gln Pro Gly Asp His Ala Met Pro Pro Val Pro Gly Ser Ser
165 170 175

gca ccc aac age cet atg get atg cte act ctt aac tce aac tg€t gaa
Ala Pro Asn Ser Pro Met Ala Met Leu Thr Leu Asn Ser Asn Cys Glu
180 185 190

288

336

384

432

430

028

o76
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aaa gag gea ttt tat aag ttt Zag gag cag agc age gca gag agt gag
Lys Glu Ala Phe Tyr Lys Phe Glu Glu Gln Ser Arg Ala Glu Ser Glu

185 200 205

tgc cca g2t atg aac acg cac tci cga gcg tcg igc atg cag atg gat
Cys Pro Gly Met Asn Thr His Ser Arg Ala Ser Cys Met Gln Met Asp
210 215 220

gat gta att gat gac atc atc agc ctg gaa tca agt tat aat £aa gaa
Asp Val Ile Asp Asp Ile Ile Ser Leu Glu Ser Ser Tyr Asn Glu Glu
225 230 235 240

att ttg ggc tig atg gat ccg gee tig caa atg gca aat acg tta cce
Ile Leu Gly Leu Met Asp Pro Ala Leu Gln Met Ala Asn Thr Leu Pro
245 250 2585

gic tct gga aac ttg atc gac ctc tac agc aac cag ggc cig cca cCg
Val Ser Gly Asn Leu Ile Asp Leu Tyr Ser Asn Gln Gly Leu Pro Pro
260 265 270

cca ggc ctt acc atc agc aac tcc tgt cca gcc aac ctt ccc aac ata
Pro Gly Leu Thr Ile Ser Asn Ser Cys Pro Ala Asn Leu Pro Asn Ile
275 280 285

aaa agg gag ctc aca gcg tgt att ttc ccc aca gag tct gaa gca aga
Lys Arg Glu Leu Thr Ala Cys Ile Phe Pro Thr Glu Ser Glu Ala Arg
290 285 300

gca tga

624

672

720

768

816

864

012

018
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Ala
305

(210; 23

(211) 329

(212} PRT

(213) Artificial Sequence
(220

{(223) Fused protein composing of HisTag-PTD-MITF A-type N-terminal regio

1(1-305)
{400; 23

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 Glo Ser Glu Ser Gly Ile Val
20 25 30

Ala Asp Phe Glu Val Gly Glu Glu Phe His Glu Glu Pro Lys Thr Tyr
b 40 45

Tyr Glu Leu Lys Ser Glon Pro Leu Lys Ser Ser Ser Ser Ala Glu His
50 55 60

Ser Gly Ala Ser Lys Pro Pro Leu Ser Ser Ser Thr Met Thr Ser Arg
65 70 fis 80

Ile Leu Leu Arg Glno Gln Leu Met Arg Glu Gln Met Gln Glu Gln Glu

10
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30

40
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85 90 h

Arg Arg Glu Gln Glo Glo Lys Leu Gln Ala Ala Glo Phe Met Gln Gln
100 105 110

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

Thr Leu Pro Ser Ala Thr Gln Val Pro Met Glu Val Leu Lys Val Gln
130 135 140

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

His Gln Val Lys &lo Tyr Leu Ser Thr Thr Leu Ala Asm Lys His Ala
165 170 175

Ser Gln Val Leu Ser Ser Pro Cys Pro Asn Gln Pro Gly Asp His Ala
180 185 180

Met Pro Pro Val Pro Gly Ser Ser Ala Pro Asn Ser Pro Met Ala Met
185 200 205

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

Glu Glon Ser Arg Ala Glu Ser Glu Cys Pro Gly Met Asn Thr His Ser
225 230 235 240
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Arg Ala Ser Cys Met Gln Met Asp Asp Val Ile Asp Asp Ile Ile Ser
245 250 255

Leu 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 [le Asp Leu
275 280 285

Tyr Ser Asn Gln Gly Leu Pro Pro Pro Gly Leu Thr Ile Ser Asn Ser
290 285 300

Cys Pro Ala Asn Leu Pro Asm Ile Lys Arg Glu Leu Thr Ala Cys Ile
305 310 315 320

Phe Pro Thr Glu Ser Glu Ala Arg Ala

325
(210 24
(2117 990
(212) DNA
(213 Artificial Sequence
(220)

{223} DNA coding the fused protein composing of HisTag-PTD-MITF A-type N

-teiminal region(1-305)
(220)

(221) CDS

(222) (1).. (9890)
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(400} 24

atg ggg ggt tct cat cat cat cat cat cat ggt gegt tat g2c agg aag
Met Gly Gly Ser His His His His His His Gly Gly Tyr Gly Arg Lys
1 5 10 15

aag CEZ aga cag CEa cga aga gegt atg cag tcec gaa tcg gea atc gle
Lys Arg Arg Gln Arg Arg Arg Gly Met Gln Ser Glu Ser Gly Ile Val
20 25 30

gcg gat f(tc g2aa gic 222 gag gag ttt cac Zaa gaa ccc aaa acc tat
Ala Asp Phe Glu Val Gly Glu Glu Phe His Glu Glu Pro Lys Thr Tyr
35 40 45

tac gaa ctc aaa agt caa cct ctg aag agc agc agt tct gca gag cat
Tyr Glu Leu Lys Ser Gln Pro Leu Lys Ser Ser Ser Ser Ala Glu His
50 bh 60

tct gg2g gcc tce aag cct ccg tta age tcc tec act atg aca tca cgc
Ser Gly Ala Ser Lys Pro Pro Leu Ser Ser Ser Thr Met Thr Ser Arg
3 15) 70 Th B0

atc ttg cta cgc cag caa cic atg cgt gag cag atg cag gag cag gag
Ile Leu Leu Arg Gln Gln Leu Met Arg Glu Gln Met Gln Glu Gla Glu
85 90 85

CEC agZ Eag cag cag Cag aag cig cag gca gcc cag tic atg caa cag
Arg Arg Glu Gln Gln Glon Lys Leu Gln Ala Ala Gln Phe Met Glo Gln
100 105 110

144

192

240

288

336
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40



(67)

aga Ztg gce gtg agt cag aca cca gec ata
Arg Val Ala Val Ser Gln Thr Pro Ala Ile
115 120

ace ctt cee tet gec ace cag gtg ccg atg
Thr Leu Pro Ser Ala Thr Gln Val Pro Met
130 135

ace cac ctZ gaa aac ccc acce aag tac cac
Thr His Leu Glu Asn Pro Thr Lys Tyr His
145 150

tac caZ £ta aag cag tac ctt tet acc act
His Glo Val Lys Glo Tyr Leu Ser Thr Thr
165 170

age caa gte ctg age tea cca tgt cca aac
Ser Gln Val Leu Ser Ser Pro Cys Pro Asn
180 185

atg cca cca gtg ccg g2 agc age gca cee
Met Pro Pro Val Pro Gly Ser Ser Ala Pro
155 200

cte act ctt aac tcc aac t2t gaa aaa gag
Leu Thr Leu Asn Ser Asn Cys Glu Lys Glu
210 215

aac gtce
Asn Val

Zaa gic

JP 4283531 B2 2009.6.24

age gitg cee ace
Ser Val Pro Thr
125

ctt aag gig cag

Glu Val Leu Lys Val Gln

140

ata cag

caa gct cag age

Ile Gln Gln Ala Glmn Arg

155

tta gca

160

aat aaa cat gcc

Leu Ala Asn Lys His Ala

175

cag cct gge gac cat gee
Gln Pro Gly Asp His Ala

aac agc

190

cet atg get atg

Asn Ser Pro Met Ala Met

gea ttt
Ala Phe
220

205

tat aag ttt gag
Tyr Lys Phe Glu

384

432

430

028

576

624

672
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gag cag agc agg gca gag agt gag tgc cca g2t atg aac acg cac tct
Glu Gln Ser Arg Ala Glu Ser Glu Cys Pro Gly Met Asn Thr His Ser
225 230 235 240

CEa gcg tcg t2c atg cag atg gat gat gta att gat gac atc atc agc
Arg Ala Ser Cys Met Gln Met Asp Asp Val Ile Asp Asp Ile Ile Ser
245 250 2585

ctg Zaa tca agt tat aat gZaa gaa att tig g2c ttg atg gat ccg gce
Leu Glu Ser Ser Tyr Asn Glu Glu Ile Leu Gly Leu Met Asp Pro Ala
280 265 270

{tg caa atg gca aat acg tta ccc gtc tct Zga aac ttg atc gac cic
Leu Gln Met Ala Asn Thr Leu Pro Val Ser Gly Asn Leu Ile Asp Leu
275 280 285

tac agc aac cag gegc cig cca ccg cca ggc ctt acc atc age aac tce
Tyr Ser Asn Gln Gly Leu Pro Pro Pro Gly Leu Thr Ile Ser Asn Ser
290 285 300

tet cca gcc aac ctt ccc aac ata aaa agg gag ctc aca gcg tgt att
Cys Pro Ala Asn Leu Pro Asn Ile Lys Arg Glu Leu Thr Ala Cys Ile
305 310 315 320

ttc ccc aca gag tct gaa gca aga gca tga
Phe Pro Thr Glu Ser Glu Ala Arg Ala
325 330

720

768

816

864

012
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(210> 25

(211 31

(212> DNA

(213) Artificial Sequence
(220

(223 Primer HLH F

(4007 25

gagacgaaga getatgtige claaagagag g

(210 26

(211 30

(212 DNA

(213) Artificial Sequence
(220}

(223> Primer pTD3-MITFa
(400} 26

cgccgcgegaa tecagicega atcgggaatce

(210 27

(211 35

(212) DNA

(213) Artificial Sequence
(220}

(223) Primer MITFR-N
{400y 27

(69)

gaattcacta tgctettget tcagactetg tgeegg

ugboobooooooad
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31
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l ligation

Neol Sacll EcoRIL

L;;'p‘(ms' [Fib ﬂ'unr:;iaam

AflTI BamHI

pSU08T
Neol Ndel Neol — Ndel
lac P/Q{ HIS [PTD [MITFéwh) T7 PIO
pSU083 pET14b
Neol + Ndel Neol + Ndel
Cut Cut
l ligation
Neol Ndel
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