SEQUENGE LISTING
<110> OTSUKA PHARMACEUTICAL FACTORY, INC
<120> Method of producing sheet islet
<130> 091847

<150> JP2011-086336
<151> 2011-04-08

<160> 4

<170> Patentln version 3.4
Q2100 1

<211> 4815

<212> DNA
<213> Homo sapiens

<220>
<221> DS
<222> (125).. (2773)

<400> 1
agtggceteg gaactgcaaa goacctgtga gottgeggaa gteagtteoag actccagece 60

gotccageece ggeccogacce gaccgeacce ggcgcctegce ctogotegge gteoccggce 120

agec atg gege cot tge age cegc age ctc tcg goeg otg ctg ctg otg ctg 169
?et Gly Pro Trp ger Arg Ser Leu Ser Ala Leu Leu Leu Leu Leu

10 15
cag gtc toc tet tgg ctc tgc cag gag ccg gag cocc tge cac cet gee 217
Gln Val Ser Ser Trp Leu Cys Gln Glu Pro Glu Pro Cys His Pro Gly
20 25 30
ttt gac gec gag age tac acg ttc acg gtg ccc cgg cge cac ctg gag 265
Phe Asp Ala Glu Ser Tyr Thr Phe Thr Val Pro Arg Arg His Leu Glu
35 40 45
aga ggc cge gto otg gegc aga gtg aat ttt gaa gat tgc acc ggt cea 313
Arg Gly Arg Val Leu Gly Arg Val Asn Phe Glu Asp Cys Thr Gly Arg
50 55 60
caa agg aca gecc tat ttt tcc cotc gac acc cga tic aaa gtg gge aca 361
Gln Arg Thr Ala Tyr Phe Ser Leu Asp Thr Arg Phe Lys Val Gly Thr
65 10 75
gat get gtg att aca gtc aaa agg cct cta cgg ttt cat aac cca cag 409
Asp Gly Val Ile Thr Val Lys Arg Pro Leu Arg Phe His Asn Pro Gin
80 85 90 95
atc cat ttc ttg gtc tac goc tgg gac toc acc tac aga aag ttt tcc 457
Ile His Phe Leu Val Tyr Ala Trp Asp Ser Thr Tyr Arg Lys Phe Ser
100 105 110
acc aaa gtc acg ctg aat aca gtg ggeg cac cac cac Cgc ©CC CCE cce 505
Thr Lys Val Thr Leu Asn Thr Val Gly His His His Arg Pro Pro Pro
115 120 125
cat cag gocc tcc gtt tot gga atc caa geca gaa ttg ctc aca tit ccc 553
His Gln Ala Ser Val Ser Gly |le GIn Ala Glu Leu Leu Thr Phe Pro
130 135 140
aac tocc tot coct ggc ctc aga aga cag aag aga gac tgg gtt att cct 601
Asn Ser Ser Pro Gly Leu Arg Arg Gln Lys Arg Asp Trp Val lle Pro
145 150 155
cocc atc age tgc cca gaa aat gaa aaa ggc cca ttt cot aaa aac ctg 649
Pro lle Ser Cys Pro Glu Asn Glu Lys Gly Pro Phe Pro Lys Asn Leu
160 165 170 175
gtt cag atc aaa tcc aac aaa gac aaa gaa ggc aag gtt ttc tac agc 697

M



Val Gln lle Lys Ser Asn Lys Asp Lys Glu Gly Lys Val Phe Tyr Ser
180 185 190

atc act ggo
Ile Thr Gly

gaa aga gaa
Glu Arg Glu
210

cgc att goce
Arg 1le Ala
225

gtt
Val

aat gea
Asn Ala
240

aat gac
Asn Asp

aac
Asn

get
Gly

atg gaa
Met Glu

gac gog gac
Asp Ala Asp
290

atc cte
Ie Leu
305

age
Ser

aac agg aac
Asn Arg Asn
320

tte
Phe

gag agt
Glu Ser

get gag
Gly Glu

[24:4:4
Gly

gat
Asp
370

acc aac
Thr Asn

gtg cct
Val Pro
385

gag
Glu

gat
Asp

gat got
Asp Ala
400

ttg aat
Leu Asn

gat

aac gat
Asn Asp

cag cag
Gln GIn
450

gtc tot

caa g
Gln G
195

aca gga teg
Thr Gly Trp

aca tac act
Thr Tyr Thr

gag gat cca
Glu Asp Pro
245

aag ccc gaa
Lys Pro Glu

got ctt cca
Ala Leu Pro

275

gat
Asp

caa
Gln

aca
Thr

cot
Pro

tta
Leu
355

aat
Asn

aac
Asn

gC6
Ala

gat

435

260

gat
Asp

gat
Asp

gea
Gly

acg
Thr
340

age
Ser

cct
Pro

gag
Glu

cce
Pro

get

Asp Asp Gly
420

ggc att ttg
Gly Ile Leu

tac att cta
Tyr lle Leu His Val Ala Val Thr Asn Val Xal

a got
y Ala

ctg aag
Leu Lys
215

ctec tte
Leu Phe
230

atg gag
Met Glu

ttc ace
Phe Thr

gga acc
Gly Thr

aac acc
Asn Thr
295

gte
Val

cct
Pro

gag ctc
Glu Leu
310

atc agt
Ile Ser

gte
Val
325

tat
Tyr

acc otg
Thr Leu

aca
Thr

aca gca
Thr Ala

atc ttc
fle Phe
375

ccg
Pro

get
Ala

aac gtc
Asn Val
390

aat acc cca
Asn Thr Pro
405

gga caa ttt
Gly Gln Phe

aaa aca gca
Lys Thr Ala

cac gta gca

200

gtg
Val

tct
Ser

cac
His

att
e

ttg
Leu

cag
GIn

gag
Glu
265

tot
Ser
280

gte
Val

aat
Asn

tac
Tyr

cct
Pro

gac
Asp

gte
Val

gte
Val

gtt
Val
345

gte
Val

aca gct
Thr Ala
360

aat ccc
Asn Pro

gta ate
Val Ile

geg tge
Ala Trp

gtc gte
Val Val
425

aag BEc
Lys Gly
440

gac aca ccc cct gtt ggt gte ttt
Asp Thr Pro Pro Val Gly Val Phe

aca gag cct ctg gat
Thr Glu Pro Leu Asp

220

get gteg tea
Ala Val Ser
235

atc acg gta
Ile Thr Val
250

gtc ttt aag
Val Phe Lys

atg gag gtc
Met Glu Val

gec gee ate
Ala Ala lle
300

aaa aat atg
Lys Asn Met
315

acc act ggg
Thr Thr Gly
330

caa got got
GIn Ala Ala

gtg atc aca
Val 1le Thr

acc acg tac
Thr Thr Tyr
380

acc aca ctg
Thr Thr Leu
395

ga

g got gta
Glu Al
410

a Val

acc aca aat
Thr Thr Asn

ttg gat ttt
lLeu Asp Phe

gtg acg aat gtg gta

ctc acc acc tocc aca goc acc gtc acc gtg gat

att att
e lle
205

aga gaa
Arg Glu

tee
Ser

aac geg
Asn Gly

gat cag
Asp GIn
255

tot gte
Ser Val
270

acc
Thr

EEE
Gly

aca
Thr
285

g6C aca
Ala Thr

tac acc
Tyr Thr

got
Ala

tte
Phe

acc att
Thr lle

cteg
Leu

gac cga
Asp Arg
335

ctt caa
Leu GIn
350

gac
Asp

gte
Val
365

act gac
Thr Asp

get cag
Gly GIn

aag
Lys

gtg act
Val Thr

aaa
Lys

acc ata
Thr 1le
415

gtg aac
Val Asn
430

tac
Tyr

cca
Pro

gag gcc aag
Glu Ala Lys
445

cet ttt gag
Pro Phe Glu

gtg ctg gat

Val Ser Leu Thr Thr Ser Thr Ala Thr Val Thr Val Asp Val Leu Asp

465

470

475

@

745

793

841

889

937

985

1033

1081

1129

177

1225

1273

1321

1369

1417

1465

1513

1561



gtg aat gaa gecec ccc atec ttt gte cct oot gaa aag aga gtg geaa gig 1609
Val Asn Glu Ala Pro [le Phe Val Pro Pro Glu Lys Arg Val Glu Val

480 485 495
tecc gag gac ttt gec gtg gec cag gaa atc aca tcc tac act goe cag 1657
Ser Glu Asp Phe gé% Val Gly Gln Glu IIe Thr Ser Tyr Thr é{g GIn

gag cca gac aca ttt atg gaa cag aaa ata aca tat cgg att tgg aga 1705
Glu Pro Asp E?g Phe Met Glu GIn %%3 Ile Thr Tyr Arg éég Trp Arg

gac act goc aac tgg ctg gag att aat ccg gac act ggt goc att tee 1753
Asp Thr éég Asn Trp Leu Glu éég Asn Pro Asp Thr gi% Ala lle Ser

act ocgg get gag cotg gac agg gag gat ttt gag cac gtg aag aac age 1801
Thr ézg Ala Glu Leu Asp Agg Glu Asp Phe Glu Eég Val Lys Asn Ser

acg tac aca gcc cta atc ata get aca gac aat ggt tot ceca gtt get 1849
Thr Tyr Thr Ala Leu |le Ile Ala Thr Asp Asn Gly Ser Pro Val Ala
560 565 570 575

act gga aca ggg aca ctt ctg ctg atc ctg tet gat gtg aat gac aac 1897
Thr Gly Thr Gly gg(r) Leu Leu Leu lle Iggg Ser Asp Val Asn égg Asn

gec ccc ata cca gaa cct cga act ata ttc ttc tgt gag agg aat cca 1945
Ala Pro lle Egg Glu Pro Arg Thr éég Phe Phe Cys Glu QBE Asn Pro

aag cct cag gtc ata aac atc att gat gca gac ctt cct ccc aat aca 1993
Lys Pro g}g Val Ile Asn lle é{g Asp Ala Asp Leu 258 Pro Asn Thr

tct cec ttc aca goa gaa cta aca cac ggg gog agt gec aac tgg ace 2041
Ser EEg Phe Thr Ala Glu %gg Thr His Gly Ala ggg Ala Asn Trp Thr

att cag tac aac gac cca acc caa gaa tct atc att ttg aag cca aag 2089
Ile GIn Tyr Asn Asp Pro Thr GIn Glu Ser Ile |le Leu Lys Pro Lys
640 645 650 655

atg gec tta gag gtg ggt gac tac aaa atc aat ctc aag ctc atg gat 2137
Met Ala Leu Glu ggé Gfy Asp Tyr Lys éég Asn Leu Lys Leu ggg Asp

aac cag aat aaa gac caa gtg acc acc tta gag gtc agc gtg tgt gac 2185
Asn Gln Asn L;g Asp Gin Val Thr ggg Leu Glu Val Ser Xgé Cys Asp
6

tgt gaa gegg gec get ggc gtc tgt agg aag gea cag cot gtc gaa gea 2233
Cys Glu g$% Ala Ala Gly Val ggg Arg Lys Ala GIn ;68 Val Glu Ala

gga ttg caa att cct goo att ctg gge att cit gga gga att ctt got 2281
Gly %8; GIn Ile Pro Ala ;{8 Leu Gly Ile Leu 9{% Gly 1le Leu Ala

ttg cta att ctg att ctg ctg ctc ttg ctg ttt ctt cgg age aga gog 2329
Leu Leu Ile Leu |le Leu Leu Leu Leu Leu Phe Leu Arg Arg Arg Ala
720 125 730 735

gteg gtc aaa gag ccc tta ctg ccc cca gag gat gac acc cgg gac aac 2371
Val Val Lys Glu Pro Leu Leu Pro Pro Glu Asp Asp Thr Arg Asp Asn
740 745 750

gtt tat tac tat gat gaa gaa gga ggc g
Val Tyr Tyr ng Asp Glu Glu Gly gé% G

% T gag gac cag gac ttt 2425

g
Glu Glu Asp GIn Asp Phe

765
gac ttg agc cag ctg cac agg ggc ctg gac got cgg oot gaa gtg act 2473

Asp Leu ;;6 Gln Leu His Arg 9;y Leu Asp Ala Arg Pro Glu Val Thr

®



cet aac gac gtt gea cca ace

Arg Asn Asp Val Ala Pro Thr
785

790

cegc cct goc aat ccc gat gaa
Arg Pro Ala Asn Pro ggg Glu

800

aaa gog goet gat act gac cce
Lys Ala Ala Asp Thr Asp Pro

820

gtg ttt gac tat gaa gga agc
Val Phe Asp Tyr Glu Gly Ser

835

ctg aac toc tca gag teca gac
Leu Asn Ser Ser Glu Ser Asp

850

gaa tgg ggc aat cge ttec aag
Glu Trp Gly Asn Arg Phe Lys

865

870

ctec atg agt gtc ccc cgg tat ctt cece
Leu Met Ser Val sgg Arg Tyr Leu Pro

att gga aat ttt att gat gaa aat ctg
Ile Gly Asn Phe |le Asp Glu Asn Leu
810 815

aca gocc ccg cct tat gat tet ctg cte
Thr Ala Pro Pro Tyr Asp Ser Leu Leu
825 830

get tcc gaa got gct agt ctg age toc
Gly Ser Glu Ala Ala Ser Leu Ser Ser
840 845

aaa gac cag gac tat gac tac ttg aac
Lys Asp GIn Asp Tyr Asp Tyr Leu Asn
855 860

aag ctg goet gac atg tac gga ggc gee
Lys Leu Ala Asp g$§ Tyr Gly Gly Gly

gag gac gac tag geggactcgag agaggcggec cccagaccca tgtgotggga

Glu Asp Asp
880

aatgcagaaa tcacegttget ggtgettttt cageteocctt cocttgagat

ggaaaaaaaa
tagctotaat
teccatcact
agaacaactt
gtcteacttt
taatttttta
cttttttttt
aatcacaget
ccaagtaget
gacggggtot
catcttggcc
ccaactccct
tgatgteate
cctocttttt
ctectggeot
agetegctete
tgcccaagat
gtgtetttet
tocotottte
gagtaagtet
ttagaatagt

gegagatggca

gagactgett
aagtttgtet
ctttacateg
tagcatcaga
taaaaagaag
aaaaaaattt
tttttaagac
cactgeagece
gggaccacag
ccotgtgtta
teccagagta
gocatttttt
atagetcact
attttttiet
caagcaatcc
cccagectee
aggagttete
ctggccacat
atctectgag
gttcattaat
goctaaagte
ggagagette

agtgatgecag ttagtatage tttatactet ctccacttta

tagaaaagtt tcgacttatt tcttaaaget tttttttttt

teggtgatgtc caaaagatac ccaaatttta atattccaga

agegttcacce agcaccttgc agattttctt aaggaatttt

geggagaagtc agotactcota gttotgttegt tttgtetata

gtgtecttet getcattact acactegtgt gtecctetge

agggtetcat totatcggecc aggotggagt geagtggtge

ttgtectoce aggetcaage tatcottgea cctcagocte

gecatgeacca ctacgcatga ctaatttttt aaatatttga

cccagegctege tcotcaaactc ctggectcaa gtgatcotoc

ttgggattac agacatgagc cactgecacct geoccagetce

aagagacagt ttcgctccat cgcccaggcc teggatgcar

gtaacctcaa actctgggec tcaagcagit ctecccaccag

acagatggge tottgectatg tigcccaage tggtettaaa

ttctgcctte gocccccaaa gtgoteggat tgtgggeats

atgttttaat atcaactctc actcctgaat tcagttgett

tgatgcagaa attattggege tettttaggg taagaagttt

cttgactageg tattgtotac toctgaagacc tttaatggct

tatgtaactt gcaatgggca gotatccagt gacttgttet

gtttatttag ctctegaagca agagtgatat actccaggac

ctgeageccaa agacagageg gaactatgaa aagtggectt

tcattgagec tggeaattta goaaactgat gotgaggatg

4

gagtttoteg

2521

2569

2617

2665

2713

2761

2813

2873
2933
2993
3053
3113
3173
3233
3293
3353
3413
3473
3533
3593
3653
3713
3773
3833
3893
3953
4013
4073
4133
4193



attgaggteg gtctacctca
tgtttotgac

tteatgatet

acaagatcocg
ctacagaaaa
cacagaaaac cgagaatatt
geeggttagt

atgtgaattt

tggcoctaaa
ttttatttaa
ctttactgtt
tgtcttgatt
tgtagttttg

totcaagtet
tttegecagt
agtgtataca
aaaaggaaaa caattcaagc
ttaaacaatt ttgttaaacc
210> 2

211> 882

212> PRT

<213> Homo sapiens

<400> 2

¥et Gly Pro Trp ger Arg Ser Leu Ser ?éa Leu Leu Leu Leu
Val Ser Ser Trp Leu Cys GIn Glu Pro Glu Pro Cys His
20 25

Asp Ala Glu Ser Tyr Thr Phe Thr Val Pro Arg Arg His
35 40 45

Gly Arg Val Leu Gly Arg Val Asn Phe Glu Asp Cys Thr

50 55 60

Arg Thr Ala Tyr Phe Ser Leu Asp Thr Arg Phe Lys Val

65 70 75

Gly Val lle Thr Xgl Lys Arg Pro Leu Sag Phe His Asn Pro

His Phe Leu Val Tyr Ala Trp Asp Ser Thr Tyr Arg Lys
100 105

tctotgaaaa ttectggaagg
tegtttgtac tcaaagocca
tgctgectea getgaacaca
caaaattcca aatttttttc
tgagggetag geegtagtea
caacttttega caatcaaaga
tttggagaaa aaaatcaacc
tcaagotata tcgaatatag
tgtetegste ctgataattg
tgagaaaagt attctcaaag
at

aatggaggag tctcaacatg
gaatccccaa gtgectgott
tttgcccaat tocaggtgte
ttaggagcaa gaagaaaatg
gegatcttgat ttggatctet
aaagactitt gttgaaatag
ctgcaatcac tttttggaat
ttctgtegtag agaatgtcac
tetattttet ttggeeetes
atgeattttt ataaatttta

Leu Gin
15

Pro Gly Phe
30

Leu Glu Arg

Gly Arg Gln

Gly Thr Asp
80

Gln lle
95
Phe Ser Thr
110

Lys Val Thr Leu Asn Thr Val Gly His His His Arg Pro Pro Pro His
115 120 125

GIn Ala Ser Val Ser Gly {ég GIn Ala Glu Leu

130

145

Ile Ser Cys Pro Glu Asn Glu Lys Gly Pro Phe Pro Lys
165 170

Gln 1le Lys Ser Asn Lys Asp Lys Glu Gly Lys Val Phe Tyr Ser

Ser Ser Pro Gly Leu Arg Arg Gin Lys Arg Asp
150 155

Leu Thr Phe Pro Asn
140

Trp Val lle Pro Pro

160

Asn Leu Val
175

[le

(®)

4253
4313
4373
4433
4493
4553
4613
4673
4733
4793
4815



180 185 190

Thr Gly Gln Gly Ala Asp Thr Pro Pro Val Gly Val Phe lle lle Glu
185 200 205
Arg Glu Thr Gly Trp Leu Lys Val Thr Glu Pro Leu Asp Arg Glu Arg
210 215 220
Ile Ala Thr Tyr Thr Leu Phe Ser His Ala Val Ser Ser Asn Gly Asn
225 230 235 240
Ala Val Glu Asp Pro Met Glu lle Leu Ile Thr Val Thr Asp GIn Asn
245 250 255
Asp Asn Lys Pro Glu Phe Thr Gln Glu Val Phe Lys Gly Ser Val Net
260 265 270
Glu Gly Ala Leu Pro Gly Thr Ser Val Met Glu Val Thr Ala Thr Asp
275 280 285
Ala Asp Asp Asp Val Asn Thr Tyr Asn Ala Ala lle Ala Tyr Thr lle
290 295 300
Leu Ser Gln Asp Pro Glu Leu Pro Asp Lys Asn Met Phe Thr [le Asn
305 310 315 320
Arg Asn Thr Gly Val |le Ser Val Val Thr Thr Gly Leu Asp Arg Glu
325 330 335
Ser Phe Pro Thr Tyr Thr Leu Val Val Gln Ala Ala Asp Leu Gln Gly
340 345 350
Glu Gly Leu Ser Thr Thr Ala Thr Ala Val lle Thr Val Thr Asp Thr
355 360 365
Asn Asp Asn Pro Pro |le Phe Asn Pro Thr Thr Tyr Lys Gly Gln Val
375 380

370

Pro Glu Asn Glu Ala Asn Val Val l|le Thr Thr Leu Lys Val Thr Asp
385 390 395 400

Ala Asp Ala Pro Asn Thr Pro Ala Trp Glu Ala Val Tyr Thr lle Leu
405 410 415
Asn Asp Asp Gly Gly GIn Phe Val Val Thr Thr Asn Pro Val Asnh Asn
420 425 430
Asp Gly Ile Leu Lys Thr Ala Lys Gly Leu Asp Phe Glu Ala Lys GIn
435 440 445

GIn Tyr lle Leu His Val Ala Val Thr Asn Val Vai Pro Phe Glu Val
450 455 460

Ser Leu Thr Thr Ser Thr Ala Thr Val Thr Val Asp Val Leu Asp Val
465 470 475 480

(6



Asn Glu Ala Pro |le Phe Val Pro Pro Glu Lys Arg Val Glu Val Ser
485 490 495
Glu Asp Phe Gly Val Gly GIn Glu !le Thr Ser Tyr Thr Ala GIn Glu
500 505 510
Pro Asp Thr Phe Met Glu GIn Lys Ile Thr Tyr Arg Ile Trp Arg Asp
515 520 525
Thr Ala Asn Trp Leu Glu Ile Asn Pro Asp Thr Gly Ala |le Ser Thr
530 535 540
Arg Ala Glu Leu Asp Arg Glu Asp Phe Glu His Val Lys Asn Ser Thr
545 550 555 560
Tyr Thr Ala Leu Ile Ile Ala Thr Asp Asn Gly Ser Pro Val Ala Thr
565 570 575
Gly Thr Gly Thr Leu Leu Leu Ile Leu Ser Asp Val Asn Asp Asn Ala
580 585 590
Pro Ile Pro Glu Pro Arg Thr !le Phe Phe Cys Glu Arg Asn Pro Lys
595 600 605
Pro Gln Val Ile Asn lle Ile Asp Ala Asp Leu Pro Pro Asn Thr Ser
615 620

610

Pro Phe Thr Ala Glu Leu Thr His Gly Ala Ser Ala Asn Trp Thr |le
625 630 635 640
G!n Tyr Asn Asp Pro Thr Gin Glu Ser lle Ile Leu Lys Pro Lys Met
645 650 655
Ala Leu Glu Val Gly Asp Tyr Lys Ile Asn Leu Lys Leu Met Asp Asn
660 665 670
GIn Asn Lys Asp Gln Val Thr Thr Leu Glu Val Ser Val Cys Asp Cys
675 680 685
Glu Gly Ala Ala Gly Val Cys Arg Lys Ala Gin Pro Val Glu Ala Gly
690 695 700
Leu GIn [le Pro Ala Ile Leu Gly lle Leu Gly Gly Ile Leu Ala Leu
705 710 715 720
Leu Ile Leu Ile Leu Leu Leu Leu Leu Phe Leu Arg Arg Arg Ala Val
725 730 735
Val Lys Glu Pro Leu Leu Pro Pro Glu Asp Asp Thr Arg Asp Asn Val
740 745 750

Tyr Tyr Tyr Asp Glu Glu Gly Gly Gly Glu Glu Asp GIn Asp Phe Asp
755 760 765

Leu Ser GIn Leu His Arg Gly Leu Asp Ala Arg Pro Glu Val Thr Arg
770 175 780

)



Asn Asp Val Ala Pro Thr Leu Met Ser Val Pro Arg Tyr Leu Pro Arg
785 790 795 800

Pro Ala Asn Pro Asp Glu lle Gly Asn Phe |le Asp Glu Ash Leu Lys
805 810 815
Ala Ala Asp Thr Asp Pro Thr Ala Pro Pro Tyr Asp Ser Leu Leu Val
820 825 830
Phe Asp Tyr Glu Gly Ser Gly Ser Glu Ala Ala Ser Leu Ser Ser Leu
835 840 845

Asn Ser Ser Glu Ser Asp Lys Asp Gln Asp Tyr Asp Tyr Leu Asn Glu
850 855 860

Trp Gly Asn Arg Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly Gly Glu
865 870 875 880
Asp Asp

210> 3

Q11> 4413

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222> (128).. (2782)

<400> 3
actgetetee gagececgee goactactega gttcccaaga acttetgcta gactoctgce

cggectaace cggecctgece cgaccgoace cgagetcagt gtttectege cgtotgcege

gtcogee atg gga goc cgg tge cge age ttt toc geg ctc cotg ote otg
¥et Gly Ala Arg gys Arg Ser Phe Ser ?éa Leu Leu Leu Leu

ctg cag gtc tcec tea tgg ctt tegc cag gag ctg gag coct gag toc tge
%gu GIn Val Ser Ser ggp Leu Cys Gln Glu Lgu Glu Pro Glu Ser Cys
2 30

agt ccc gge ttc agt tec gag gtc tac acc ttc cog gtg ccg gag agg
Ser Pro Gly Phe ggr Ser Glu Val Tyr Igr Phe Pro Val Pro géu Arg

cac ctg gag aga ggc cat gtc ctg gegc aga gtg aga tit gaa gga tec
His Leu Glu égg Gly His Val Leu Eéy Arg Val Arg Phe géu Gly Cys

act ggc cgg cca agg aca gee ttc ttt teg gaa gac tcc cga ttc aaa
Thr Gly égg Pro Arg Thr Ala sge Phe Ser Glu Asp ?gr Arg Phe Lys

gtg gcg aca gac ggc acc atc aca gtg aag cgg cat cta aag ctc cac
Val é(l)a Thr Asp Gly Thr tlgée Thr Val Lys Arg H(i)s Leu Lys Leu His
9

aag ctg gag acc agt ttc ctc gtc cec gec cge gac toc agt cat age
Lys Leu Glu Thr Ser Phe Leu Val Arg Ala Arg Asp Ser Ser His Arg
95 100 105 110

gag ctg tct acc aaa gtg acg ctg aag tcc atg ggg cac cac cat cac
Glu Leu Ser Thr HE Val Thr Leu Lys ?g(r) Met Gly His His I{Iég His

(8

60

120

169

217

265

313

361

409

457

505



cgg cac cac cac cge gac cct goc tot gaa tce aac cca gag ctg cic 553
Arg His His His Arg Asp Pro Ala Ser Glu Ser Asn Pro Giu Leu Leu

130 135 140
atg ttt ccc age gtg tac cca ggt ctc aga aga cag aaa cga gac tgg 601
Met Phe Pro Ser Val Tyr Pro Gly Leu Arg Arg GlIn Lys Arg Asp Trp

145 150 155
gtc atc cct ccc atc age tgc ccc gaa aat gaa aag gge gaa ttt cca 649
Val Ile Pro Pro lle Ser Cys Pro Glu Asn Glu Lys Gly Glu Phe Pro
160 165 170
aag aac ctg gtt cag atc aaa tcc aac agg gac aaa gaa aca aag gtt 697
Lys Asn Leu Val Gln lle Lys Ser Asn Arg Asp Lys Glu Thr Lys Val
175 180 185 190
ttc tac agc atc acc ggc caa gga got gac aaa ccc ccc gtt gge gtt 745
Phe Tyr Ser Ile Thr Gly Gln Gly Ala Asp Lys Pro Pro Val Gly Val
195 200 205

ttc atc att gag agg gag aca gge tgg ctg aaa gtg aca cag oct ctg 793
Phe lle tle Glu Arg Glu Thr Gly Trp Leu Lys Val Thr Gin Pro Leu

210 215 220
gat aga gaa gec att gec aag tac atc ctc tat tct cat gec gtg teca 841
Asp Arg Glu Ala lle Ala Lys Tyr lle Leu Tyr Ser His Ala Val Ser

225 230 235
tca aat ggg gaa geg gtg gag gat ccc atg gag ata gtg atc aca gtg 889
Ser Asn Gly Glu Ala Val Glu Asp Pro Met Glu Ile Val lle Thr Val
240 245 250
aca gat cag aat gac aac agg cca gag ttt acc cag ccg gtc tit gag 937
Thr Asp Gln Asn Asp Asn Arg Pro Glu Phe Thr GIn Pro Val Phe Glu
255 260 265 270
gega ttec gtt geca gaa gge get git cca gea ace tee gig atg aag gte 985
Gly Phe Val Ala Glu Gly Ala Val Pro Gly Thr Ser Val Met Lys Val
275 280 285

tca goc acc gat goca gac gat gac gtc aac acc tac aac get goe ate 1033
Ser Ala Thr Asp Ala Asp Asp Asp Val Asn Thr Tyr Asn Ala Ala lle

290 295 300
gee tac acc atc gitc age cag gat cct gag ctg cct cac aaa aac atg 1081
Ala Tyr ggg Ile Val Ser GIn é?g Pro Glu Leu Pro gig Lys Asn Met

ttc act gtc aat agg gac acc ggg gtc atc agt gtg ctc acc tot ggg 1129
Phe ggg Val Asn Arg Asp ggg Gly Val Ile Ser Vgl Leu Thr Ser Gly
330

ctg gac cga gag agt tac cct aca tac act ctg gtg gtt cag gct gect 1177
Leu Asp Arg Glu Ser Tyr Pro Thr Tyr Thr Leu Val Val GIn Ala Ala
335 340 345 350

gac ctt caa ggt gaa ggc ttg agc aca aca gec aag got gtg ate act 1225
Asp Leu Gln Gly gég Gly Leu Ser Thr gga Ala Lys Ala Val éég Thr

gtc aag gat att aat gac aac gect cet gte ttc aac cca age acg tat 12713
Val Lys Asp éég Asn Asp Asn Ala g;g Val Phe Asn Pro ggg Thr Tyr

cag ggt caa gtg cct gag aat gag gtc aat gec cgg atc gee aca cote 1321
GIn Gly gég Val Pro Glu Asn g$3 Val Asn Ala Arg éég Ala Thr Leu

aaa gtg acc gat gat gat gec cce aac act ccg geg tgg aaa got gt 1369
Lys Xgé Thr Asp Asp Asp ﬁég Pro Asn Thr Pro 2{8 Trp Lys Ala Val

tac acc gta gtc aac gat cot gac cag cag ttc gtt gtt gtc aca gac 1417
Tyr Thr Val Val Asn Asp Pro Asp Gln GIn Phe Val Val Val Thr Asp

)



415 420 425 430

ccc acg acc aat gat ggc att ttg aaa aca gcc aag gge tte gat tit 1465
Pro Thr Thr Asn ﬁgg Gly lle Leu Lys 126 Ala Lys Gly Leu ﬁzg Phe

gag goc aag cag caa tac atc ctt cat gtg aga gtg gag aac gag gaa 1513
Glu Ala Lys GIn GIn Tyr lle Leu His Val Arg Val Glu Asn Glu Glu
450 455 460

ccoc ttt gag ggg tot ctt gte coct tec aca gee act gtec act gtg gac 1561
Pro Phe gég Gly Ser Leu Val 298 Ser Thr Ala Thr X$é Thr Val Asp

gtg gta gac gtg aat gaa gee ccec atc ttt atg cot gcg gag agg aga 1609
Val Xgé Asp Val Asn Glu ﬁég Pro lie Phe Met 258 Ala Glu Arg Arg

gtc gaa gtg ccc gaa gac tit ggt gtg ggt cag gaa atc aca tct tat 1657
Val Glu Val Pro Glu Asp Phe Gly Val Gly GIn Glu lle Thr Ser Tyr
495 500 505 510

acc got cga gag ccg gac acg tic atg gat cag aag atc acg tat cgg 1705
Thr Ala Arg Glu qu Asp Thr Phe Met é;g GIn Lys lle Thr gﬁg Arg

att tgg agg gac act goc aac tgg ctg gag att aac cca gag act ggt 1753
Ile Trp Arg égg Thr Ala Asn Trp %gg Glu Ile Asn Pro gig Thr Gly

goc att ttc acg cge got gag atg gac aga gaa gac get gag cat gig 1801
Ala lle Egg Thr Arg Ala Glu ggs Asp Arg Glu Asp éég Glu His Val

aag aac agc aca tat gta gect ctc atc atc gcc aca gat gat ggt tca 1849
Lys égn Ser Thr Tyr Val éég Leu lle Ile Ala 295 Asp Asp Gly Ser
0

ccc att gec act gegc acg gge act ctt cte ctg gte ctg tta gac gte 1897
Pro Iie Ala Thr Gly Thr Gly Thr Leu Leu Leu Val Leu Leu Asp Val

575 580 585 590
aat gac aac gct ccc atc cca gaa cct cga aac atg cag ttc tgc cag 1945
Asn Asp Asn Ala Pro lle Pro Glu Pro Arg Asn Met Gln Phe Cys Gin

595 600 605
agg aac cca cag cct cat atc atc acc atc ttg gat cca gac ctt cce 1993
Arg Asn Pro g{S Pro His Ile lle g?g Ile Leu Asp Pro égg Leu Pro

ccc aac acg toc ccc ttt act got gag cta acc cat ggg ecc agc gtc 2041
Pro Asn ggg Ser Pro Phe Thr éég Glu Leu Thr His gég Ala Ser Val

aac tgg acc att gag tat aat gac geca geot caa gaa tct ctec att ttg 2089
Asn Trp Thr 1le Glu Tyr Asn Asp Ala Ala GIn Glu Ser Leu |lle Leu

640 645 650
caa cca aga aag gac tta gag att ggc gaa tac aaa atc cat ctc aag 2137
GIn Pro Arg Lys Asp Leu Glu lle Gly Glu Tyr Lys Ile His Leu Lys
655 660 665 670

ctc geg gat aac cag aac aaa gac cag gtg acc acg ttg gac gtc cat 2185
Leu Ala Asp Asn g;E Asn Lys Asp GIn ggé Thr Thr Leu Asp Xgé His

gtg tegt gac tgt gaa geg acg gic aac aac tge atg aag geg gga ate 2233
Val Cys Asp Cys Glu Gly Thr Val égg Asn Cys Met Lys ééa Gly Ile
0

gte geca gea gga tteg caa gtt coct gec atc ctc gga atc ctt gga geg 2281
Val Ala éég Gly Leu GIn Val ;;8 Ala lle Leu Gly ;{g Leu Gly Gly

atc ctc gee cteg ctg att otg atc ctg ctg ctec cta ctg ttt cta cge 2329
4[]



[le %gg Ala Leu Leu Ile Leu |le Leu Leu Leu Leu Leu Phe Leu Arg

agg aga acg
Arg Arg Thr
735

cgg gac aat
Arg Asp Asn

cag gac ttt
GIn Asp Phe

gaa gtg act
Glu Val Thr
785

tat cgt ccc
Tyr Arg Pro
800

gaa aac ctg
Glu Asn Leu
815

tot ctg ttg
Ser Leu Leu

ctg agc tca
Leu Ser Ser

tat ctg aac
Tyr Leu Asn

865
gEC EE
Gly Gl
8

get ggt
g % Gl
atgggagatg
gagagactga
tetgtgttag
tgctgagata
tatgatctec
gtegtacttegc
totgttgece
agagacaggt
tttcgtesta
ctatgtgtet
ttcttageta
gaacctgeag
actaaagaat
aaaaggagag
cgatggtgag

tatctcaace

gtg gtc aaa gag cce
Val Val Lys Glu Pro
740

gtg tat tac tat gat
Val ;gg Tyr Tyr Asp

gat ttg
Asp Leu
770

cga aat
Arg Asn

cgt cot
Arg Pro

aag gea
Lys Ala

agc cag ctg
Ser GIn Leu

gat gtg got
Asp Val Ala

790

gec aat cot
Ala Asn Pro

805

gec gac age
Ala Asp Ser

820

gtg ttc
Val Phe
835

ctg aac
Leu Asn
850

gag tge
Glu Trp

gag gac

gat tac gag
Asp Tyr Glu

tce tot gag
Ser Ser Glu

gec aac cga tte
Gly Asn Arg Phe Lys Lys Leu Ala Asp
870 875

cte
Leu

gaa
Glu

cac
His
775

CGG
Pro

gat
Asp

gac
Asp

ggc
Gly

tecg
Ser
855

ctg cca
Leu Pro
745

gaa gga
Glu Gly
760

agg gec
Arg Gly

acc cte
Thr Leu

att
Ile

gaa
Glu

CCC acg
Pro Thr
825

get
Gly

agt
Ser
840

gat
Asp

cag
Gln

aag aag

cca gat gat
Pro Asp Asp

ctg gat gec
Leu Asp Ala
780

atg age gtg
Met Ser Val
795

gea aac ttec
Gly Asn Phe
810

geca coc oot
Ala Pro Pro

tet gaa geo
Ser Glu Ala

gac cag gac
Asp Gin Asp
860

ctg gog gac

cagaataatt atatcagtgg tctitcaget ccttcecctga

tctgagaagt
gatggtttte
taaactgtec
cccagacaca
cctcaattac
tgcocaggte
atcttegtet
ttecoctetee
Eggecagaac
cacacctgat
ggaggtttte
gettgttote
aaaccaaact
getacacagg
aatgttttct

gtegcagattg
actgattgtt
ctttttitet
acagccccaa
catgtttegct
atattctagg
gggtgoaact
acctccagag
aaaaaaaagg
tottaggtec
gggcaccact
tgagagagac
teeegacage
cggtgagace

catagtggte
gaaatotttt
ttgtttettt
gecocteaca
gtattctaat
atgecagaaat
gegotgeata
aactcattta
gaccactatg
atgecatagt
taagtttott
tggagtecca
aacatcageg

tatcccacaa

tcactctece
tttatttttt
ctgtttttet
cctcactaat
agtcactcat
geetgggoee
gtgtgtetet
cagtggeatt
catgctgcac
gggatatgtt
ggogtttett
ccaccaaaga
aacccggcta

gatttctegga

gectggaate tttgtccatg tattcctgaa

(11

gat acc
Asp Thr
750

gaa gac
Glu Asp
765

cga ccg
Arg Pro

CCGC cag
Pro GIn

atc gat
Ile Asp

tac gac
Tyr Asp
830

get age
Ala Ser
845

tac gat
Tyr Asp

atg tac
Met Tyr

gac tag gggactageca agtctccccc gtgtggcace
y Glu Asp Asp

gtgtgtagaa
tactggacts
atttttacag
tetttteage
tttttacatt
gttcctgaat
ttttatgets
tcccaagatc
ccttgttegs
acgtctcaga
gctttegatea
tcaaaccaaa
cagaggagag
gttggcacac
agactaggot

gcccaggaaa

)

2371

2425

2413

2521

2569

2617

2665

2713

2161

2812

2872
2932
2992
3052
3112
3172
3232
3292
3352
3412
3472
3532
3592
3652
372
3772



tgoaccecte caatgectec tottgatget agctacagaa aatgctggcc gatttaaace
caagttgocc agttotgagt agaaaactga gactatgetg tgtgteeces cegogcacctt
taagcccage actcaggagg cagaggeagt cagatctccc tgagttcgag geocaaccigg
tatatatagt atagtaageg aattctagga cagccaggsc tacacagaga aaccctgtct
ctegcaaacca aaagagaaaa ctgagaatat tacaaattgt geattttctc aggaagcagg
aagagaacat tctaacggga aaaaggagac aagacctttg agagttttca ttcaaaatge
aaatctcage ttittgataa ccactggaaa gaattttatt gasagttctg tacttaccta
actttggaag aaaatgatga ccacaatcaa ctgtgagaac tgttgatttc tectgtagttt
aatcatgtaa tgttgctaga gtgacctttg tatgtagttt gagtgtatet stetesgiec
tgataatttt gtattttete gegggtegaa aaggtaagoc attgaaaccg ttotctaaga
tgcatittta tgaattttat taaagagttt tgitaaactg t

210> 4

211> 884

<212> PRT

<213> MNus musculus

<400> 4

¥et Gly Ala Arg gys Arg Ser Phe Ser ?éa Leu Leu Leu Leu %gu GIn

Val Ser Ser Trp Leu Cys Gln Glu Leu Glu Pro Glu Ser Cys Ser Pro
20 25 30
Gly Phe Ser Ser Glu Val Tyr Thr Phe Pro Val Pro Glu Arg His Leu
35 40 45
Giu Arg Gly His Val Leu Gly Arg Val Arg Phe Glu Gly Cys Thr Gly
50 55 60
Arg Pro Arg Thr Ala Phe Phe Ser Glu Asp Ser Arg Phe Lys Val Ala
65 70 75 80
Thr Asp Gly Thr Ile Thr Val Lys Arg His Leu Lys Leu His Lys Leu
85 90 95
Glu Thr Ser Phe Leu Val Arg Ala Arg Asp Ser Ser His Arg Glu Leu
100 105 110
Ser Thr Lys Val Thr Leu Lys Ser Met Gly His His His His Arg His
115 120 125
His His Arg Asp Pro Ala Ser Glu Ser Asn Pro Glu Leu Leu Met Phe
130 135 140
Pro Ser Val Tyr Pro Gly Leu Arg Arg GIn Lys Arg Asp Trp Val Ile
145 150 155 160
Pro Pro Ile Ser Cys Pro Glu Asn Glu %%8 Gly Glu Phe Pro %¥g Asn

165

Leu Val GIn |le Lys Ser Asn Arg Asp Lys Glu Thr Lys Val Phe Tyr
(12)

3832
3892
3952
4012
4072
4132
4192
4252
4312
4372
4413



180 185 190

Ser lle Thr Gly Gin Gly Ala Asp Lys Pro Pro Val Gly Val Phe Ile
195 200 205

Ile Glu Arg Glu Thr Gly Trp Leu Lys VYal Thr Gin Pro Leu Asp Arg

210 215 220

Glu Ala Ile Ata Lys Tyr Ile Leu Tyr Ser His Ala Val Ser Ser Asn

225 230 235 240

Gly Glu Ala Val Glu Asp Pro Met Glu |le Val Ile Thr Val Thr Asp

245 250 255
Gln Asn Asp Asn Arg Pro Glu Phe Thr GIn Pro Val Phe Glu Gly Phe
260 265 270

Val Ala Glu Gly Ala Val Pro Gly Thr Ser Val Met Lys Val Ser Ala

275 280 285

Thr Asp Ala Asp Asp Asp Val Asn Thr Tyr Asn Ala Ala |le Ala Tyr
290 295 300

Thr Ile Val Ser GIn Asp Pro Glu Leu Pro His Lys Asn Met Phe Thr
305 310 315 320

Val Asn Arg Asp Thr Gly Val 1le Ser Val Leu Thr Ser Gly Leu Asp
325 330 335

Arg Glu Ser Tyr Pro Thr Tyr Thr Leu Val Val Gin Ala Ala Asp Leu
340 345 350
GIn Gly Glu Gly Leu Ser Thr Thr Ala Lys Ala Val |le Thr Val Lys
355 360 365
Asp |le Asn Asp Asn Ala Pro Val Phe Asn Pro Ser Thr Tyr Gln Gly
370 375 380
GIn Val Pro Glu Asn Glu Val Asn Ala Arg Ile Ala Thr Leu Lys Val
390 395

385 400
Thr Asp Asp Asp Ala Pro Asn Thr Pro Ala Trp Lys Ala Val Tyr Thr
405 410 415
Val Val Asn Asp Pro Asp GIn GlIn Phe Val Val Val Thr Asp Pro Thr
420 425 430
Thr Asn Asp Gly lle Leu Lys Thr Ala Lys Gly Leu Asp Phe Glu Ala
435 440 445

Lys GIn GIn Tyr |le Leu His Val Arg Val Glu Asn Glu Glu Pro Phe
450 455 460

Glu Gly Ser Leu Val Pro Ser Thr Ala Thr Val Thr Val Asp Val Val
465 470 475 480

(13)



Asp Val Asn Giu Ala Pro |le Phe Met Pro Ala Glu Arg Arg Val Glu
485 490 495

Val Pro Glu Asp Phe Gly Val Gly GIn Glu Ile Thr Ser Tyr Thr Ala
500 505 510

Arg Glu Pro Asp Thr Phe Met Asp Gin Lys
515 520

Arg Asp Thr Ala Asn Trp Leu Glu !le Asn
530 535

Phe

545

Ser

Ala

Asn

Pro

Thr

625

Thr

Arg

Asp

Asp

Ata

705

Ala

Thr

Asn

Phe

Thr Arg Ala
Thr Tyr Val
Thr Gly Thr

580
Ala Pro lle

595

Gin Pro Hi
610

s

Ser Pro Phe

lle Glu Tyr

Lys Asp Leu

660

Asn GIn Asn

675

690

Glu Met Asp Arg Glu Asp
550

Ala Leu Ile Ile Ala Thr

565 570

Gly Thr Leu Leu Leu Val

585
Pro Glu Pro Arg Asn Met
600
fle Ile Thr 1le Leu Asp
615

Thr Ala Glu Leu Thr His
630

Asn Asp Ala Ala GIn Glu

645 650

Glu Ite Gly Glu Tyr Lys
665

Lys Asp Gin Val Thr Thr
680

GIE Ala Ser Val Asn Trp

Ile Thr Tyr Arg lle Trp
525

Pro Glu Thr Gly Ala lle

540

Ala Glu His Val Lys Asn

560

Asp Asp Gly Ser Pro lle

575
Leu Leu Asp Val Asn Asp
590

Glh Phe Cys Gln Arg Asn

605

Pro Asp Leu Pro Pro Asn
620

640

Ser Leu |le Leu Gln Pro
655
Ile His Leu Lys Leu Ala
670
Leu Asp Val His Val Cys
685

Cys Glu Gly Thr Val Asn Asn Cys Met Lys Ala Gly Ile Val Ala
695 700

Gly Leu Gin Val Pro Ala |le Leu Gly ile Leu Gly Gly Ile Leu
710 5 720

Leu Leu Ile Leu |le Leu Leu Leu Leu Leu Phe Leu Arg Arg Arg

Val Val Lys
740

725 730

Glu Pro Leu Leu Pro Pro
745

13

Asp Asp Asp Thr Arg Asp
750

Val Tyr Tyr Tyr Asp Glu Glu Gly Gly Gly Glu Glu Asp Gln Asp
760 765

155

Asp Leu Ser
710

Gin Leu His Arg Gly Leu Asp Ala Arg Pro Glu Val
775 780

(14)



Thr Arg Asn Asp Val Ala Pro Thr Leu Met Ser Val Pro GIn Tyr Arg
785 790 795 . 800
Pro Arg Pro Ala Asn Pro Asp Glu lle Gly Ash Phe lle Asp Glu Asn
805 810 815
Leu Lys Ala Ala Asp Ser Asp Pro Thr Ala Pro Pro Tyr Asp Ser Leu
820 825 830
Leu Val Phe Asp Tyr Glu Gly Ser Gly Ser Glu Ala Ala Ser Leu Ser
835 840 845
Ser Leu Asn Ser Ser Glu Ser Asp GIn Asp Gin Asp Tyr Asp Tyr Leu
850 855 860

Asn Glu Trp Gly Asn Arg Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly
865 870 875 880

Gly Glu Asp Asp

(15)



