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SEQUENCE LISTING

<110> Octagene GmbH

<120> Production of Recombinant Blood Clotting Factors in
Buman Cell Lines

<130> D10613wo/JH/ml

<140>
<141>

<160> 17
<170> Patentln Ver. 2.1

<210> 1

<211> 6396

<212> DRA

<213> Homo sapiens

<220>
<221> CDS
<222> (1}..{69986)

<400> 1
gcc acc aga aga tac tac ctg cgb- goca gtg gaa ctg tca tgg gac tat 48
Bla Thr Arg Arg Tyr Tyr Leu Gly Ala Val Glu Leu Ser Trp Asp Tyr

1 5 10 i35

atg caa agt gat ctc ggt gag ctg cct gtg gac gea aga ttt cet cct 96
Met Gln Ser Asp Leu Gly Glu Leu Pro Val Asp Ala Arg Phe Pro Pro
20 25 3¢

aga gtg cca aaa tct ttt cca ttc aac acc tca gtc gtg tac aaa aag 144
Arg Val Pro Lys Ser Phe Pro Phe Asn Thr Ser Val Val Tyr Lys Lys

act ctg ttt gta gea ttc acg gtt cac ctt ttc aac atc gect aag cca 192
Thr Leu Phe Val Glu Phe Thr Val His Leu Phe Asn Ile Ala Lys Pro
50 55 60

agg cca ccc tgg atg ggt ctg cta ggt cct acc atc cag gct gag gtt 240
Arg Pro Pro Trp Met Gly Leu Leu Gly Pro Thr Ile Gin Ala Glu Val
65 70 75 80

tat gat aca gtg gtc att aca ctt aag aac atg gct tee cat cect gte 288
Tyr Asp Thr Val Val Ile Thr Leu Lys Asn Met Ala Ser His Pro Val
85 20 85

agt ctt cat gct gtt ggt gta tec tac tgg aaa get tet gag gga get 336
Ser Leu His Ala Val Gly Val Sex Tyr Trp Lys Ala Ser Glu Gly Ala
100 105 110

gaa tat gat gat cag acc agt caa agg gag aaa gaa gat gat zaa gtc 384
Glu Tyr Asp Asp Gln Thr Ser Gln Arg Glu Lys Glu Asp Asp Lys Val
115 _ 120 125

ttc cct ggt gga age cat aca tat gtc tgg cag gtc ctg aaa gag aat 432
Phe Pro Gly Gly Ser His Thr Tyr Val Trp Gln Val Leu Lys Glu Asn
130 135 140

ggt cca atg gec teot gac cca ctg tEge ctt acc tac tca tat ctt tet 480
Gly Pro Met Ala Ser Asp Pro Leu Cys Leu Thr Tyr Ser Tyr Leu Ser
145 150 155 160
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cat
His

cta
Leu

cac
Ris

cac
Ris

gct
Ala
225

tct
Ser

gtg
Val

ggt
Gly

tecg
Ser

cag
Gln
305

gaa

Glu

atg
Met

tet
Ser

atce
Ile

tac
Tyr
385

gee
hla

cag

gtg
Val

gta
Val

a2aa
Lys

tca
Ser
210

cgg
Arg

ctg
Leu

att
Ile

cac
His

cca
Pro
290

ttt
Phe

gct
Ala

aza
Lys

gaa
Glu

caa
Gln
370

att
Ile

ccc
Pro

cgg

gac
Asp

tgt
Cys

ttt
Phe
195

gaa
Glu

gce
Ala

cca
Pro

gga
Gly

aca
Thr
275

ata

Tle

cta
Leu

tat
Tyr

aat
Asn

atg
Met
355

att
Ile

gct
Ala

gat
Asp

att

ctyg
Leu

aga
Arg
180

ata
Ile

aca
Thr

tgg
Trp

ggt
Gly

atg
Met
260

ttt
Phe

act
Thr

ctg
Leu

gtc
Val

aat
Asn
340

gat
Asp

cgc
Arg

gct
Ala

gac
Asp

ggt

gta
Val
165

gaa
Glu

cta
Leu

aayg
Lys

cct
Pro

ctg
Leu
245

ggc
Gly

ctt
Leu

ttc
Phe

ttt
Phe

aaa
Lys
325

gaa

Glu

gtg
Val

tca
Ser

gaa
Glu

aga
Arg
405

agg

aaaz
Lys

999
Gly

ctt
Leu

aac
Asn

aaa
Lys
230

att
Ile

acc
Thr

gtg
Val

ctt
Leu

tgt
Cys
310

gta
Val

gaa
Glu

gtc
val

gtt
val

gag
Glu
390

agt
Ser

aag

gac
Asp

agt
Ser

ttt
Phe

tce
Ser
215

atg
Met

aga
Gly

act
Thr

agg
bkxg

act
Thr
285

cat

Bis

gac
Asp

gcg
ARla

agg
hrg

gcc
BRla
375

gag
Glu

tat
Tyx

tac

Ttg
eu

ctg
eu

gct
Ala
200

Ttg
~eu

cac
iis

Tgc
Cys

cct
Pro

aac
Asn
280

gct
Rla

atc
Ile

agc
Sexr

gaa
Glu

ttt
FThe
360

aag
Lys

gac
Rsp

aaa
Lys

aaa

aat
Asn

gcc
Ala
185

gta
Val

atg
Met

aca
Thr

cac
His

gaa
Glu
265

cat
His

caa
Gln

tct
Ser

tgt
Cys

gac
Bsp
345

gat
Rsp

aag
Lys

tca
Ser
170

aag
Lys

ttt
Phe

cag
Gln

gte
val

agg
Axg
250

gtg
Vval

cge
Arg

aca
Thr

tce
Ser

cca
Pro
330

tat
Tyr

gat
Asp

cat
His

tgg -gac

Trp

agt
Ser

daaa

Asp

caa
Gln
410

gtc

ggc
Gly

gaa
Glu

gat
Asp

gat
hsp

aat
Asn
235

aaa
Lys

cac
His

cag
Gln

ctc
Leu

cac
His
315

gag
Glu

gat
Asp

gac
Asp

cct
Pro

tat
Tyr
385

tat
Tyr

cga

ctc
Leu

aag
Lys

gaa
Glu

agg
Arg
220

ggt
Gly

tca
Sexr

tca
Ser

gcg
Rla

ttg
Leu
300

Caa
Gln

gaa
Glu

gat
Asp

adac
Asn

aaa
Lys
380

gct
Rla

ttg
Leu

att
Ile

aca
Thr

999
Gly
205

gat
Asp

tat
Tyr

gtec
Val

ata
Ile

tcec
Ser
285

atg
Met

cat
His

cce
Pro

gat
Asp

tct
Ser
365

act
Thr

cce
Pro

aac
Asnh

atg

gga
Gly

cag
Gln
190

aza
Lys

gct
Rla

gta
Val

tat
Tyr

tte
Fhe
2770

ttg

Leu

gac
hsp

gat
Asp

caa
Gln

ctt
Leu

350

cct
Pro

tog
Trp

tta
Leu

aat
Asn

gca

gecc
Ala
175

acc
Thr

agt
Ser

gca
Rla

aac
Asn

tayg
255

cte
Leu

gaa
Glu

ctt
Leun

ggc
Gly

cta
Leu
335

act
Thr

tcc
Ser

gta
Val

gtc
Val

ggc
Gly
415

tac
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cta 528
Leu

ttg 576
Leu

tgg 624
Trp

tct 672
Ser

agg 720
Rrg

240

cat 768
His

gaa 316
Glu

atc 364
Ile

gga 312
Gly

atg 360
Met

320

cga 1008
Arg

gat ~056
Asp

ttt _104
Phe

cat 1152
His

cte 1200
Leu

400

cct 1248
Pro

aca 1296
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Gln Arg Ile Gly Arg Lys Tyr Lys Lys Val Arg Phe Met Ala Tyr Thr
420 425 430

gat gaa acc ttt aag act cgt gaa gct att cag cat gaa tca gga atc 1344
Asp Glu Thr Phe Lys Thr Arg Glu Ala Ile Gln His Glu Ser Gly Ile
435 440 445

ttg gga cct tta ctt tat ggg gaa gtt gga gac aca ctyg ttg att ata 1362
Leu Gly Pro Leu Leu Tyr Gly Glu Val Gly Asp Thr Leu Leu Ile Ile
450 455 460

ttt aag aat caa gca age aga cca tat aac ate tac cct cac gga ate 1440
Phe Lys Asn Gln Ala Ser Arg Pro Tyr Asn Ile Tyr Pro His Gly Ile :
465 470 475 480

act gat gte cgt cct ttg tat tca agg aga tta cca aaa ggt gta aaa 1488
Thr Asp Val Arg Pro Leu Tyr Ser Arg Arg Leu Pro Lys Gly Val Lys
485 430 485

cat ttg aag gat ttt cca att ctg cca gga gaa ata ttec aaa tat aaa 1836
His Leu Lys Asp Phe Prc Ile Leu Pro Gly Glu Ile Phe Lys Tyr Lys
' 500 505 510

tgg aca gtg act gta gaa gat ggg cca act aaa tca gat cct cgg tgce 1584
Trp Thr Val Thr Val Glu Asp Gly Pro Thr Lys Ser Asp Pro Arg Cys
515 520 525

ctg acc cge tat tac tct agt ttec gtt aat atg gag aga gat cta gct 1632
Leu Thr Arg Tyr Tyr Ser Ser pPhe Val Asn Met Glu Arg Asp Leu Rla
530 535 540

tca gga ctc att ggc cct cte ctc ate tge tac aaz gaa tct gta gat 1680
Ser Gly Leu Ile Gly Pro Leu L.eu Ile Cys Tyr Lys Glu Ser Val Asp
545 550 555 560

caa aga gga aac cag ata atg tca gac aag agg aat gtc atc ctg ttt 1728
Gln Arg Gly Asn Gln-Jle Met Ser Asp Lys Arg Asn Val Ile Leu FPhe
565 570 575

tct gta ttt gat gag aac cga age tgg tac ctc aca gag aat ata caa 1776
Ser Val Phe Asp Glu Asn Arg Ser Trp Tyr Leu Thr Glu Asn Ile Gln
580 585 550

cgc ttt ctc cce aat cca get gga gtg cag ctt gag gat cca gag tte 1824
Arg Phe Leu Pro Asn Pro Bla Gly Val Gln Leu Glu Asp Pro Glu Phe
595 500 605

caa geoe tec aac atec atg cac age atc aat gge tat gtt ttt gat agt 1872
Gln Ala Ser Asn Ile Met His 3exr Ile Asn Gly Tyr Val Phe Asp Ser
610 615 620

ttg cag ttg teca gtt tgt ttg cat gag gtg gca tac tgg tac att cta 1920
Leu Gln Leu Ser Val Cys Leu dis Glu Val Ala Tyr Trp Tyr Ile Leu
625 630 635 640

agc att gga gca cag act gac ttc ctt tect gte tte tte tct gga tat 1568
Ser Ile Gly Ala Gln Thr Asp Phe Leu Ser Val Phe Phe Ser Gly Tyr
645 - - 650 655

acc ttec zaa cac aaa atg gtc tat gaa gac aca ctc acc cta ttc cca 2016
Thr Phe Lys His Lys Met Val Tyr Glu Asp Thr Leu Thr Leu Phe Pro
660 665 670

ttc tca gga gaa act gtc ttc atg tecg atg geza aac cca ggt cta tgg 2064
Phe Ser Gly Glu Thr Val Phe Met Ser Met Glu Asn Pro Giy Leu Trp
675 680 685
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att ctg ggg tgc cac aac tca gac ttt cgg aac aga ggc atg acc gcc 2112
Ile Lewr: Gly Cys His Asn Ser Asp Phe Arg Asn Rrg Gly Met Thr Ala
690 6585 700

tta ctg aag gtt tct agt tgt gac aag aac act ggt gat tat tac gag 2160
Leu Leu Lys Val Ser Ser Cys Asp Lys asn Thr Gly Asp Tyr Tyr Glu
705 710 715 720

gac agt tat gaa gat att tca jca tac ttg ctg agt aaa aac aat gcc 2208
Asp Ser Tyr Glu Asp Ile Ser Rla Tyr Leu Leu Ser Lys Asn Asn Ala
725 730 735

att gaa cca aga agc ttc tcc cag aat tca aga cac cct agc act agg 2256
Ile Glu Pro Arg Ser Phe Ser 3ln Asn Ser-Rrg Eis Pro Ser Thr Arg
740 745 750

caa aag caa ttt aat gcc acc aca atf cca gaa aat gac ata gag aag 2304
Gln Lys Gln Phe Asn Ala Thr Thr Ile Pro Glu Asn Asp Ile Glu Lys
155 160 765

act gac cct tgg ttt gca cac aga aca cct atg cct aaa ata caa aat 2352
Thr Asp Pro Trp Phe Ala His Arg Thr Pro Met Pro Lys Ile Gln Asn
770 775 780

gtc tcc tect agt gat ttg ttg atg cte ttg cga cag agt cct act cca 2400
Val Ser Ser Ser Asp Leu Leu Met Leu Leu Arg Gln Ser Pro Thr Pro
785 780 785 800

cat ggg cta tcc tta tet gat ctc caa gaa gcc aaa tat gag act ttt 2448
His Gly Leu Ser leu Ser Asp Len Gln Glu Ala Lys Tyxr Glu Thr Phe
805 : 8106 B15

tct gat gat cca teca cct gga gea ata gac agt aat aac agc ctg tct 2496
Ser Asp Asp Pro Ser Pro Gly Ala Ile Asp Ser Asn Rsn Ser Leu Ser
820 825 830

gaa atg aca cac ttc agg cca cag ctc cat cac agt ggg gac atg gta 2544
Glu Met Thr Bis Phe Arg Pro Gln Leu His His Ser Gly Asp Met Val
B35 g40 - B45S

ttt acc cct gag tca ggc ctc caa tta aga tta aat gag aza ctg ggg 2592
The Thr Pro Glu Ser Gly Leu Gln Leu Arg Leu Asn Glu Lys Leu Gly
850 1 855 B&0

aca act gca gca aca gag ttg zag aaa ctt gat ttc aaz gtt tet agt 2640
Thr Thr Ala Rla Thr Glu Leu Lys Lys Leu Asp Phe Lys Val Ser Ser
865 870 B75 BBO

aca tca aat zat ctg att tca aca att cca tea gac azat ttg gea gea 2688
Thr Ser Asn Asn Leu Ile Ser Thr Ile Pro Ser Asp Bsn Leun Ala Ala
8§85 B30 895

ggt act gat aat aca agt tec tta gga cce cca agt atg cca gtt cat 2736
Gly Thr Asp Asn Thr Ser Ser Leu Gly Pro Pro Ser Met Pro Val His
200 . 805 810

tat gat agt caa tta gat acc act cta ttt gge aza aag tca tect ccc 2784
Tyr Asp Ser Gln Leu Asp Thrx Thr Leu Phe Gly Lys Lys Ser Ser Pro
9i5 - 920 8925

ctt act gag tct ggt gga cct ctg age ttg agt gaa gaa aat z2at gat 2B32
Leu Thr Glu Ser Gly Gly Pro Leu Ser Leu Ser Glu Glu Rsn Asn Asp
930 835 840

tca zag ttg tta gaa tca ggt tts atg aat agc caa gaa agt tca tgg 2880
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S

Ser Lys Leu Leu Glu Ser Gly Leu Met Asn Ser Gln Glu Ser Ser Trp
945 950 855 960

gga =maa aat gta tcg tca aca gag agt ggt agg tta tit zaa ggg aaa 2928
Gly Lys Asn Val Ser Ser Thr Glu Ser Gly Arg Leu Phe Lys Gly Lys
965 870 975

aga gct cat gga cct get ttg ttg act zaa gat aat gec tta tic aaa 2876
Arg Ala His Gly Pro Ala Leu Leu Thr Lys Asp Asn Ala Leu Phe Lys
880 985 530

gttt age atc tct ttg tta azg zca aac azaa act tcc aat aat tca gea 3024
Val Ser Ile Ser Leu Leu Lys Thr Asn Lys Thr Ser Asn Asn Ser Ala
985 1000 1005

act aat aga aag act cac att gat ggc cca tca tta tta att gag aat. 3072
Thr Asn Arg Lys Thr His Ile Asp Gly Pro Ser Leu Leu Ile Glu Asn
1010 1015 1020

agt cca tca gtc tgg caz aat ata tta gaa agt gac act gag ttt aaa 3120
Ser Pro Ser Val Trp Gln Asn Ile Leu Glu Ser Asp Thr Glu Phe Lys
1025 1030 1035 . 1040

aza gtg aca cct ttg att cat gac aga atg ctt atg gac aaa aat gct 3168
Lys Val Thr Pro Leu Ile His Asp Arg Met Leu Met Asp Lys Asn Ala
1045 13850 1055

aca gct ttg agg cta aat cat atg tca aat aaa act act tca tca aaa 3216
Thr Ala Leu Arg Leu Asn His Met Ser Asn Lys Thr Thr Ser Ser Lys
1060 1065 1070

aac atg gaa atg gtc caa cag aaa aaa gag ggc ccc att cca cca gat 3264
Asn Met Glu Met Val Gln Gln Lys Lys Glu Gly Pro Ile Pro Pro Asp
1075 1080 1085

gca caa aat cca gat atg tecg tte ttt aag atg cta ttc ttg cca gaa 3312
Ala Gin Asn Pro Asp Met Ser Phe Phe Lys Met Leu Phe Leu Pro Glu
1080 1085 1100

tca gca agg tgg ata caa agg act cat gga aag aac tct ctg aac tct 3360
Ser Ala Arg Trp Ile Gln Arg Thr His Gly Lys Asn Ser Leu Asn Ser
1105 1110 1115 1120

ggg caa ggc ccc agt cca aag caa tta gta tcc tta gga cca gaa aaa 3408
Gly Gln Gly Pro Ser Pro Lys Gln Leu Val Ser Leu Gly Pro Glu Lys
1125 1130 1135

tet gtg gaa ggt cag aat tte ttg tct gag zaa aac aaa gtg gta gta 34586
Ser Val Glu Gly Gln Asn Phe Leu Ser Glu Lys Asn Lys Val val Val
1140 1145 1150

gga aag ggt gaa ttt aca aag gac gta gga ctc aaa gag atg gtt ttt 3504
Gly Lys Gly Glu Phe Thr Lys Asp Val Gly Leu Lys Glu Met Val Phe
1185 1160 1165

cca agc agc aga aac cta ttt ctt act aac ttg gat zat tta cat gaa 3552
Pro Ser Ser Arg Asn Leu Phe Leu Thr Asn Leu Asp Asn Leu His Glu
1170 1175 1180

aat aat aca cac aat caa gaa aaa aaa att cag gaz gaa ata gaa aag - 3600
Asn Asn Thr His Asn Gln Glu Lys Lys Jle Gin Glu Glu Ile Glu Lys
1185 1180 1195 1200

aag gaa aca tta atc caa gag aat gta gtt ttg cct cag ata cat aca 3648
Lys Glu Thr Leu Ile Gln Glu Asn Val val Leu Pro Gln JTle His Thr
1205 1210 1215
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gtg act ggc act aag aat ttc =ztyg aag aac ctt ttc tta ctg agec act 3696
vVal Thr Gly Thr Lys Asn Phe Met Lys Asn Leu Phe Leu Leu Ser Thr
1220 1225 1230

agg caa aat gta gaa ggt tca tat gag ggg geca tat get cca gtas ctt 3744
Arg Gln Asn vVal Glu Gly Ser Tyr Glu Gly Ala Tyr Ala Pro Val Leu
1235 1240 1245

caa gat ttt agg tca tta aat gat tca aca aat aga aca aag aaa cac 3792
Gin Asp Phe Arg Ser Leu Asn Asp Ser Thr Asn Arg Thr Lys Lys His
1250 1255 1260

aca gct cat tte tca azaa aaa J9g gag gaa gaa aac ttg gaz ggc ttg 3B40
Thr Ala His Phe Sex Lys Lys Gly Glu Glu Glu Asn Leu Glu Gly Leu
1265 1270 1275. 1280

gga aat caa acc aag caa att zta gag aaa tat gca tgc acc aca agg 38839
Gly Asn Gin Thr Lys Gln Ile Val Glu Lys Tyr Ala Cys Thr Thr Arg
1285 1290 1295

ata tct cct aat aca agc cag zag aat ttt gtc acg caa cgt agt azg 3936
Ile Ser Pro Asn Thr Ser Gin 31ln Asn Phe Val Thr Gin Arg Ser Lys
1300 1305 1310

aga gct ttyg aaa caa ttec aga ctc cca cta gaa gaa aca gaa ctt gaa 3984
Arg Ala Leu Lys Gln Phe Arg Leu Preo Leu Glu Glu Thr Glu Leu Glu
1315 1320 1325 :

aaa agg ata att ¢tg gat gac acc teca acc cag tgg tcc aaa aac atg 4032
Lys Arg Ile JIle Val Asp Asp Thr Ser Thr Gln Trp Ser Lys Asn Met
1330 1335 1340

aaa cat ttg acc ccg agc acc stc aca cag ata gac tac aat gag aag 4080
Lys His Leu Thr Pro Ser Thr Leu Thr Gln Ile Asp Tyr Asn Glu Lys
1345 1350 1355 1360

gag aza ggg gcc att act cag tct cecc tta teca gat tge ctt acg agg 4128
Glu Lys Gly Ala Ile Thr Gln 3er Pro Leu Ser Asp Cys Leu Thr Arg
1365 1370 1375

agt cat agc atc cct caa gca aat aga tct cca tta ccc att gea aag 4176
Ser His Ser Ile Pro Gln Rla Asn Arg Sex Pro Leu Pro Ile Ala Lys
1380 1385 1390

gta tca tca ttt cca tct att aga cct ata tat ctg acc agg gte cta 4224
Val Ser Ser Phe Pro Ser Ile Arg Pro Yle Tyr Leu Thr Arg Val Leu
1385 l40C 1405

ttc caa gac aac tct tect cat ztt cca gca geca tect tat aga aag aaa 4272
Phe Gln Asp Asn Ser Ser His Leuw Pro Rla Ala Ser Tyr RArg Lys Lys
1410 1415 1420

gat tct ggg gtc cas gsa agc agt cat tte tta caa gga goc aaa aaa 4320
Asp Ser Gly Val Gin Glu Ser Ser His Phe Leu Gln Gly Ala Lys Lys
1425 1430 1435 1440

aat aac ctt tct tta geec att cta acc ttg gag atg act ggt gat caa 4368
Asn Asn Leu Ser Leu Ala Ile Leu Thr Leu Glu Met Thr Gly Asp Gln
1445 1450 1455

aga gag gtt ggc tcc ctg ggg aca agt goo aca aat tca gte aca tac £416
Arg Glu Val Gly Sexr Leu Gly Thr Ser Ala Thr Asnh Ser Val Thr Tyr
1460 1485 1470

aag aaa gtt gayg aac act gtt ctc ccg aaa cca gac ttg ccc 2zaa aca £4p4
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Lys Lys Val
1475

aaa
Lys

tct gge
Ser Gly
1430

cta ttc
Leu Phe

cct
Pro

1505

gaa
Glu

gty
val

999
Gly

Glu

gtt
val

acg
Thr

age
Ser

Asn Thr Val Leu
1480

gaa ttg ctt cca
Glu Leu Leu Pro
1495

aat
Asn

gaa act
Giu Thr

agc
Ser

Pro Lys

aaa
Lys

gtt
val

tct
Ser

agd
Gly

Pro Asp Leu
1485

tat
Tyr

cac att
His Ile
1500

cat
His

cet
Pro

g9c¢
Gly
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Pro Lys Thr

cag aag gac
Gln Lys Asp

ctg gat cte
Leu Asp Leun

1510

ctt
Leu

ctt
Leu

cag

gga
Gly

1515

aca gag
Thr Glu

gga
Gly

gcyg
Ala

att
Ile

aaq

1520

aat
Asn

tgg
Trp

gaa
Glu

gca
Ala

aac aga
Asn Arg
1540

agc
Ser

tct gca
Ser Ala
1555

aag
Lys

tat
Tyxr

aac cac
Asn His
1570

ggt
Gly

cca
Pro

aag tca
Lys Ser
1585

gaa
Glu

aac
Asn

ctg
Leun

got
Ala

tgt
Cys

aat
Asn

caa
Gln

aag ccc
Lys Pro
1620

gaa
Glu

agg ctg tgce
Arg Leu Cys
1635

act
Thx

gaa ata
Glu Ile
1650

cgt
Arg

1525

cct
Pro

act
Thr

act
Thr

aaa
Lys

gaa
Glu

1805

gaa
Glu

tet
Sex

act
Thr

Gln

1530

aaa
Lys

gtt ccc
val Pro
1545

g9a
Gly

cta
Leu

cece
Pro

tee aag
Ser Lys
1560

aaa
Lys

cag ata cca
Gln Ile Pro
1575

aca
Thr
1580

act
Ala

Lttt aag
Phe Lys

aat
Asn

agc
Ser

cat geca
dis Ala
éta
Ile

gaa
Glu

gtc acc
7al Thr
1625

caa
Gln

aac zca cca
Asn Pro Pro
1640

act ctt
Thr Leu
1655

tca
Ser

cag
3ln

ttt
Fhe

ttg
Leu

gaa
Glu

aaa
Lys

ata
Ile

1610

tgg
Trp

gte
Val

gat
Asp

Lys

ctg
Leu

gta gca
Val Ala
1550

aga
Arg

cct ctt
Pro Leu
1565

gat
Asp

gct
Ala

aaa tcc

Lys

gag tgg
Glu Trp
1580

att
Ile

acc
Thr

aag
Lys

gat
Asp

1585

aat
Asn

ata
Ile

gca
Ala

gca
Ala

caa ggt
Gin Gly
1630

gca
Ala

aag
Lys

cat
His

ttg
Leu

aaa cgc
Lys Arg
1645

att
Ile

caa gag
Gln Glu
1660

gaa
Glu

Ser’

1535

aca
Thr

tgg
Trp

caa
Gln

ttg
Leu

gag
Glu

1615

agg
Arg

caa
Gln

gac
Asp

gat gat
Asp Asp
16865

gat gag
Asp Glu

cac tat
His Tyr

tca
Ser

ata
Ile

acec
Thr

gat gaa aat
Asp Glu Asn
16835

ttt att
Phe Ile
1700

gct
Ala

gtt
Val
1670

cag

Gln

gca
Ala

gaa
Glu

agc
Ser

gtg
val

atyg
Met

cce
Pro

gag
Glu

aag aag
Lys Lys

cgc age
Arg Ser
1690

ctc
Lenu

ag9g
Axrg
1705

gaa
Glu
1675

ttt
Phe

tgg
Trp

gat
Asp

caa
Gln

gat
Asp

ttt
Phe

aag
Lys

tat
Tyr

att
Ile

gac
Asp

aaa aca
Lys Thr
1685

atg
Met

g9y
Gly
1710

age tcc cca cat
Ser Ser Pro His
1715

cag tic sag aaa
Gln Phe Lys Lys
1730

gtt
vVal

gtt
Val

cta
Len

aga aac agyg
Arg Asn Arg
1720

gtt ttc cag gaa
Val Phe Gln Glu
1735

gct
Ala

ttt
Phe

cag
Gln

agt ggc agt
Ser Gly Ser
1725

act gat ggc tecco
Thr Asp Gly Serx
1740

gtc
vVal

Lttt
Phe

gaa
Glu

gat
Asp

gag
Glu

tce
Ser
1600

Jgga
Gly

act
Thr

cgg
Arg

tat
Tyr

tat
Tyr

1680

cga
Arg

agt
Ser

cct
Pro

act
Thr

4512

4560

4608

4656

4704

4752

4800

4848

4896

4944

4982

5040

5088

5136

5184

5232
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cag cce tta tac cgt gga gaz cta aat gaa cat ttg gga ctc ctg ggg 5280
Gln Pro Leu Tyr Arg Gly Glu Leu Asn Glu His Leu Gly Leu leu Gly
1745 1756 1755 1760

cca tat ata aga gca gaa gtt gaa gat aat atc atg gta act tte aga 5328
Proc Tyr Ile Arg Ala Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg
1765 1770 1775
aat cag gcec tct cgt cec tat tee tic tat tet age ctt att tot tat 5376
2sn Gln Rla Ser Arg Pro Tyr Ser Phe Tyr Ser Ser Leu ile Ser Tyr
1780 1785 1780

gag gaa gat cag agg caa gga gca gaa cct aga aaa aac tit gtc aag 5424
Glu Glu Asp Gln Arg Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys
1795 1800 1805

cct aat gaa acc aaa act tac ttt tgg aaa gty caa cat cat atg gca 5472
Pro Asn Glu Thr Lys Thr Tyr Phe Trp Lys Val Gln Bis His Met Ala
1810 1815 1820

ccc act aaa gat gag ttt gac tgc aaa gee tgg get tat tte tet gat 5520
Pro Thr Lys Asp Glu Phe Asp Cys Lys Ala Trp Rla Tyr Phe Ser Asp
1825 1830 1835 1840

gtt gac ctg gaz aaz gat gtg cac tca gge ctg att gga ccc ctt ctg 5568
Val Asp Leu Glu Lys BAsp Val His Ser Gly Leu Ile Gly Pro Leu Leu
1845 1850 : 1855

gtc tge cac act aac aca ctg aac cct get cat ggg aga caa gtg aca 5616
Val Cys  His Thr Asn Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr
1860 1865 1870

gta cag gaa ttt gct ctg ttt <tc acc atc ttt gat gag acc aaa age 5664
Val Gln Glu Phe Ala Leu Phe Zhe Thr Ile Phe Asp Glu Thr Lys Ser
1875 1480 1885

tgg tac ttc act geza aat atyg gaa aga aac tgc agg gct ccc tge aat 5712
Trp Tyr Phe Thr Glu Asn Met Glu Arg Bsn Cys Arg Ala Pro Cys Asn
1890 1883 1900

atc cag atg gaa gat cec act ttt aaa gag aat tat cgc ttc cat gea 5760
Jle Gln Met Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His BAla
1905 15140 1315 1520

atc aat ggc tac ata atg gat aca cta cct ggc tta gta atg gect cag 5808
Ile Asn Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln
1925 1930 1535

gat caa agg att cga tgg tat ctg ctec age atg ggc age aat gaa aac 585¢
Asp Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1940 1845 1850

atc cat tet att cat ttc agt gga cat gtg ttc act gta cga zaa aaa 5904
Ile His Ser Ile His Phe Sex 3ly His Val Phe Thr Val Arg Lys Llys
1955 1960 1865

gag gag tat aaa atg gea ctg tac aat ctc tat cca ggt gtt ttt gag 5852
Glu Glu Tyr Lys Met Rla Leu Tyr BRsn Leu Tyr Pro Gly Val Phe Glu
1870 1975 1980

aca gtg gaa atg tta cca tec aaa gct gga att tgg cgg gtg gaa tge 6000
Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg Val Glu Cys
1985 1990 1885 - 2000

ctt att ggc gag cat cta cat get g atg agc aca ctt ttt ctg gtg 6048
g gg
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9
Leu Ile Gly Glu His Leu His Ala Gly Met Ser Thr Leu Phe Leu Val
2005 2010 2015

tac agc aat aag tgt cag act coe ctg gga atg get tet gga cac att 60946
Tyr Ser Asn Lys Cys Gln Thr Pro Leu Gly Met Ala Ser Gly His Ile
2020 2025 2030

aga gat ttt cag att aca gct tca gga caa tat gga cag tgg gec ccea 6144
Arg Asp Phe Gln Ile Thr Ala Ser Gly Gln Tyr Gly Gln Trp Ala Pro
2035 2040 2045

aag ctg gece aga ctt cat tat tecec gga tca atc aat gec tgg age acc 6192
Lys Leu Ala Arg Leu His Tyr Ser Gly Ser Ile Asn Ala Trp Ser Thr
2050 2055 2060

aag gag ccc ttt tect tgg atc aag gtg gat ctg ttg gea cca atg att 6240
Lys Glu Pro Phe Ser Trp Ile Lys Val Asp Leu Leu Ala Pro Met Ile
2065 2070 2075 2080

att cac ggc atc aag ace cag cgt gee cgt cag aag ttc tce age cte 6288
Ile His Gly Ile Lys Thr Gln Gly Ala Arg Gln Lys Phe Sexr Ser Leu
2085 2090 2085

tac atc tct cag ttt atc atc stg tat agt ctt gat ggg aag aag tgg 6336
Tyr Ile Ser Gln Phe Ile Ile Met Tyr Ser leu Asp Gly Lys Lys Trp
2100 2105 2110

cag act tat cga gga aat tcc sct gga acc tta atg gtc tic ttt ggc 6384
Gln Thr Tyr Arg Gly Asn Ser Thr Gly Thr Leu Met Val Phe Phe Gly
2115 2120 2125

aat gtg gat tca tect ggg ata zaa cac aat att ttt aac cct cca att 6432
Asn Val Asp Ser Ser Gly Ile Lys His Asn Ile Phe Asn Pro Pro Ile
2130 2135 2140

att gét cga tac atc cgt ttg cac cca act cat tat agc att cgc age 6480
Ile Ala Arg Tyr Ile Arg Leu His Pro Thr His Tyr Ser Ile Arg Ser
2145 2150 2155 2160

act ctt cgc atg gag ttg atg gge tgt gat tta aat agt tgc age atg 6528
Thr Leu Arg Met Glu Leu Met Gly Cys Asp Leu Asn Ser Cys Ser Met
2165 2170 2175

cca ttg gga atg gag agt aaa gca ata tca gat geca cag att act get 6576
Pro Leu Gly Met Glu Ser Lys Ale Ile Ser Asp Ala Gln Ile Thr Ala
2180 2185 ) 21990

tca tce tac ttt ace aat atg ttt gece acc tgg tet cot tceca aaa get 6624
Ser Ser Tyr Phe Thr Asn Met Phe Ala Thr Trp Ser Pro Ser Lys Ala
2185 2200 2205

cga ctt cac ctc caa ggg agg agt ast gecc tgg aga cct cag gtg aat 6672
Brg Leu His Leu Gln Gly Arg Ser Asn Ala Trp Arg Pro Gln Val Asn
2210 2215 2220

aat cca aaa gag tgg ctg caa gty gac ttc cag aag aca atg asa gtc 6720
Asn Pro Lys Glu Trp Leu Gln Val Asp Phe Gln Lys Thr Met Lys Val
2225 2230 2235 2240

aca gga gta act act cag gga gta aaa tct ctg ctt acc agc atg tat 6768
Thr Gly Val Thr Thr Gln Gly Val Lys Ser Leu Leu Thr Ser Met Tyr
2245 2250 2255

gtg aag gag ttc ctc atc tcc agec agt caa gat ggc cat cag tgg act 6816
Val Lys Glu Phe Leu Ile Ser 3er Ser Gln Asp Gly His Gln Trp Thr
2260 2260 2270
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cte tht ttt
Lewu Phe Phe
2275

tce ttc aca
Ser Phe Thr
2280

tac ctt cga
Tyr Leu Arg
2305

atg gag gtt
Met Glu Val

<210> 2
<211> 2332
<212> PRT

cag aat ggc aza gta
Gln Asn Gly Lys Val
2280

cet gtg gtg aac tct
Pro Val Val Asn Ser
2285

att cac ccc cag agt
Ile His Pro Gln Sexr
2310

ctg ggc tge gag gea
Leu Gly Cys Glu Ala
2325

<213> Homo sapiens

<400> 2
Ala Thr Arg
1
Met Gln Ser
Arg Val Pro
35

Thr Leu Phe
50

Arg Pro Pro
65

Tyr Asp Thr
Ser Leu His
Glu Tyr Asp

115

Phe Pro Gly
130

Gly Pro Met
145

His Val Asp
Leu Val Cys

His Lys Phe
185

His Sexr Glu
210

Arg Tyr Tyr Leu Gly
5
Asp Leu Gly Glu Leu
20

Lys Sexr Phe PFro ?Zhe
40

Val Glu Phe Thr Val
55

Trp Met Gly Leu Leu
70

Val Val Jle Thr Leu
BS

Ala Val Gly Val Ser
100

Asp Gln Thr Ser Gln
120

Gly Ser His Thr Tyr
135

Ala Ser Asp Pro Leu
150

Leu Val Lys Asp Leu
165

Arg Glu Gly Ser Leu
i80

Ile Leu Leu Phe Ala
200

Thr Lys Asn Ser Leu
215

azqg
Lys

cta
Leu

tgg
Trp

cag
Gin

10

gtt ttt cag gga
Val Phe Gln Gly
2285

gac cca ccg tta
Asp Pro Pro Leu
2300

gtg cac cag att
Val Bis Gln Ile
2315

gac ctc tac
Asp Leu Tyr

2330

Ala

Pro
25

Asn

His

Gly
Lys
Tyr
ids
Arg
Val
Cys
Asn
Ala
185

Val

Met

Val Glu Leu Ser
10

vzl Asp Ala Arg
Thr Ser Val Val
45

Leu Phe Asn Ile
60

Fro Thr Ile Gln
75

Asn Met Ala Ser
o0

Trp Lys Ala Ser
Glu Lys Glu Asp
125

Trp Gln Val Leu
140

Leu Thr Tyr Serx
155

Ser Gly Leu Ile
176

Lys Giu Lys Thr
Phe Asp Glu Gly
205

Gln Asp Arg Asp
220

aat
Asn

ctg
Leu

gee
Ala

Trp
Phe

30
Tyr
Ala
Ala
Ris
Glu
110
Asp
Lys
Tyr
Gly
Gln
180

Lys

Ala

caa
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gac

Gin Asp

act
Thr

ctg
Leu

Asp

15
Pro
Lys
Lys
Glu
Pro

95
Gly
Lys
Glu
Leu
Ala
175
Thr

Ser

Ala

cge
Arg

agg
Arg

2320

Tyr

Pro

Lys

Pro

Val

80

Val

Ala

Val

Asn

Ser

160

Leu

Leu

Trp

Ser

£864

6912

6960

6996
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Ala Arg Ala Trp

225

Ser
. Val
Gly
Ser
Gln
305
Glu
Met
Ser
Ile
Tyr
385
RAla
Gln
Asp
Leu
Phe
465
Thr
Bis
Trp
Lieu
Ser

545

Gln

Leu
Ile
His
Pro
29¢
Phe
Ala
Lys
Glu
Gln
370
Ile
Pro
Arg
Glu
Gly
450
Lys
Asp
Leu
Thr
Thr
530

Gly

Arg

Pro

Gly

Thr

275

Ile

Leu

Tyx

Asn

Met

355

Ile

Ala

Asp

Ile

Thr

43%

Pro

Asn

Val

Lys

val

515

Axrg

Leu

Gly

Gly

Met

260

Phe

Thr

Leu

Val

Asn

340

Asp

Arg

Rla

Asp

Gly

420

Fhe

Leu

Gin

Asp
500
Thr
Tyr

Ile

Asn

Pro
Leu
245
Gly
Leu
Phe
Phe
Lys
325
Glu
Val
Ser
Glu
Arg
405
Arg
Lys
Leu
Ala
Pro
485
Phe
Val
Tyr

Gly

Gln
565

Lys

230

Ile

Thr

Val

Leu

Cys

310

Val

Glu

val

Val

Glu

390

Ser

Lys

Thr

Tyr

Ser

470

Leu

Pro

Glu

Ser

Fro

550

Ile

Met
Gly
Thr
Arg
Thr
295
His
Asp
Ala
Arg
Ala
375
Glu
Tyr
Tyr
Arg
Gly
455
Arg
Tyr
Ile
Asp
Ser
535

Leu

Met

His

Cys

Pro

Asn

280

Ala

Zle

Ser

Glu

2he

360

pVE

Asp

Lys

Lys

5lu

440

Glu

Prc

Ser

Leu

Gly

520

Phe

Leu

Ser

Thr

His

Glu

265

His

Gln

Ser

Cys

Asp

345

Asp

Lys

Trp

Ser

Lys

425

Ala

Val

Tyr

Arg

Prc

505

Pro

Val

Ile

Asp

11
Val

Arg

250

Val

Arg

Thr

Ser

Pro

330

Tyr

Asp

His

Lsp

Gln.

410

val

ile

Gly

Asn

Arg

480

Gly

Thr

Asn

Cys

Lys
570

Asn

235

Lys

His

Gln

Leu

His

315

Glu

Asp

Asp

Pro

Tyr

3985

Tyr

Arg

Gln

Asp

Gly

Ser

Ser

Rla

Leu

300

Glin

Glu

Asp

Asn

Lys

380

Bla

Leu

Phe

His

Thr

460

Ile
475
Leu
Glu

Lys

Met

Tyr

Pro

Ile

Serxr

Glu

540

Lys

Asn

Tyr
Val
Ile
Ser
285
Met
His

Pro

Ser
365
Thr
Pxo
Asn
Met
Glu
445
Leu
Pro
Lys
Phe
Rsp
525
Arg

Glu

val

val
Tyr
Phe
270
Leu
Asp
Asp
Gln
Leu
350
Pro
Trp
Leu
Asn
Ala
430
Ser
Leu
His
Gly
Lys
51¢
Pro
Asp

Ser

Ile

Asn
Trp
255
Leu
Glu
Leu
Gly
Leu
335
Thr
Ser
Val
Val
Gly
415
Tyr
Gly
Ile
Gly
Val

495

Tyr

Leu

Val

Leu
575
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Arg
240
His
Glu
Ile
Gly
Met
320
Arg
Asp
Fhe
His
Len
400
Pro
Thr
Ile
Ile
Ile
480
Lys
Lys
Cys
Rlz
Asp

560

Phe
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Ser Val Phe Asp

Arg
Gln
_Léu
625
Ser
Thr
Phe
Ile
Leu
705
Asp
Ile
Gln
Thr
Val
785
His
Ser
Glu
Phe
Thr

865

Thr

Tyr

Phe
Als
610
Gln
Ile
Phe
Ser
Leu
690
Len
Ser
Glu
Lys
Asp
770
Ser
Gly
Asp
Met
Thr
850
Thr
Ser

Thr

Asp

Leu

585

Ser

Leu

Gly

Lys

Gly

6735

Gly

Lys

Tyr

Pro

Gln

755

Pro

Ser

Leu

Asp

Thr

‘B35

Pro

Ala

Asn

Asp

Ser
815

580

Pro
Asn
Ser
Ala
His
660
Glu
Cys
Val
Glu
RArg
740
FPhe
Trp
Ser
Ser
Pro
820
His
Glu
Ala
Asn
Asn

800

Gln

Glu

Asn

Ile

Val

Gln

645

Lys

Thr

His

Ser

Asp

725

Ser

Asn

Phe

Asp

Leu

BOS

Ser

Phe

Ser

Thr

Leu

885

Thr

Leu

Asn
Pro
Met
Cys
630
Thr
Met
Val
Asn
Sexr
710
Ile
Phe
Ala
Ala
Leu
780

Ser

Pro

Gly

‘Glu

B70

Ile

Ser

Asp

Arg

Bla

His

€15

Leu

LAsp

Val

Phe

Ser

695

Cys

Ser

Ser

Thr

His

775

Leu

Asp

Gly

Pro

Leu

855

Leu

Ser

Ser

Thr

Ser

Gly
600

Ser

dis

Zhe

Tyr

Met

580

Asp

Asp

BAla

Gln

Thx

760

Arg

Met

Leu

ala

Gln

B840

Lys

Thr

Leu

Thr

920

Trp
585
Val
Ile
Glu
Leu
Glu
665
Ser
Phe
Lys
Tyr
RAsn
745
Ile
Thr
Leu

Gln

Iie

B25

Leu

Leu

Lys

Ile

Gly

505

Leu

12
Tyr

Gln
Asn
Val
Ser
650
Asp
Met
Arg
Asn
Leu
730
Ser
Pro
Pro
Leu
Glu
810
Asp
His
Arg
Leu
Pro
880

Pro

Phe

Leu

Leun

Gly

Ala

635

Val

Thr

Glu

Asn

Thr

715

Leu

Gla

Met

Arg

795

Ala

Ser

His

Leu

Asp

B75

Ser

Pro

Gly

Thr

Glu

Tyr
620

-Tyr

Phe

Leu

Asn

Arg

700

Gly

Ser

His

Asn

Pro

780

Gln

Lys

Asn

Ser

Asn

B6Q

Phe

Asp

Ser

Lys

Glu
Asp
605
val
Trp
Phe
Thr
Pro
685
Gly
Asp
Lys
Pro
Asp
765
Lys
Ser
Tyr
Asn
Gly
845
Glu
Lys
Asn

Met

Lys
8925

Asn
5980

Pro

Phe

Ser

Leu

670

Gly

Met

Tyr

Asn

Ser

750

Ile

Ile

Pro

Glu

Ser

830

Asp

Lys

Val

Leu

Pre

510

Ser

Ile
Glu
Asp
Ile
Gly
635
Phe
Leu
Thr
—Tyr

Asn
735

Thr

Glu
Gln
Thr
Thr
815
Leu
Met
Leu
Ser
Ala
g55

val

Ser
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Gln
Phe
Ser
Leu
640
Tyr
Pro
Trp
Ala
Glu
720
Ala
Arg
Lys
Asn
Pro
g00
Phe
Ser
Val
Gly
Ser
880
Ala
His

Pro
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Leu Thr Glu Ser
930

Ser Lys Leu Leu
945

. Gly Lys Asn Val
Arg Ala His Gly
980

Val Ser Ile Ser
995

Thr Asn Rrg Lys
1010

Ser Pro Sexr Val
025

Lys Val Thr Pro

Gly Gly Pro Leu
935

Glu Ser Gly Leu
950

Ser Ser Thr Glu
965

Pro Ala Leu Leu

Leu Leu Lys Thr

1000

Thr His Ile Asp
1015

Trp Gln Asn Zle
1030

Leu Ile His Asp

1045

Thr Ala Leu Arg
1060

Leu Asn His Met

Ser

Met

Ser

“hr

885

Asn

Gly

Leu

Arg

Ser
1065

Asn Met Glu Met Val Gln &ln Lys Lys
1080 -

1075

Ala Gin Asn Pro
1080

Ser Ala Arg Trp
105

Gly Gln Gly Pro
Ser Val Glu Gly
1140

Gly Lys Gly Glu
1155

Prc Ser Ser Arg
1170

Asn Asn Thr His
185-

Lys Glu Thr Leu
Val Thr Gly Thr
1220

Arg Gln Asn Val
1235

Gln Asp Phe Arg
1250

Thr Ala His Phe
265

Asp Met Ser The
1095

Ile Gln Arg Thr
1110

Phe

His

13

Leu

Asn

Gly

870

Lys

Lys

Pro

Glu

Met

1050

Asn

Glu

Lys

Gly
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Ser Glu Glu Asn Asn Asp
940

Ser Gln Glu Ser Ser Trp
955 960

Arg lLeu Phe Lys Gly Lys
975

Asp Asn Ala Leu Phe Lys
990

Thr Ser Asn Asn Ser Ala
1005

Ser Leu Leu Ile Glu Asn
1020

Ser Asp Thr Glu Phe Lys
1035 1040

Leu Met Asp Lys Asn Ala
1055

Lys Thr Thr Ser Ser Lys
1070

Gly Pro Ile Pro Pro Asp
1085

Met Leu Phe Leu Pro Glu
1100

Lys Asn Ser Leu Asn Ser
1115 1120

Ser Pro Lys 3ln Leu Val Ser Leu Gly Pro Glu Lys
1125

1130

1135

Gln 2Asn Phe Leu Ser Glu Lys Asn Lys Val Val Val

Phe Thr Lys Asp

1160

Asn Leu Phe Leu
1175

Asn Gln Glu Lys
1120

Ile GIn Glu Asn

1205

1145

1150

val Gly Leu Lys Glu Met Val Fhe

1165

Thr Asn Leu Asp Asn Leu His Glu

1180

Lys Jle Gln Glu Glu Ile Glu Lys

1185 ’ 1200

Val Val Leu Pro Gln Ile His Thr

1210

1215

Lys Asn Phe Met Lys Asn Leu Phe Leu Leu Ser Thr

1225

12390

Glu Gly Ser Tyr Glu Gly Ala Tyr Ala Pro Val Leu

1240

1245

Ser Leu Asn Asp Ser Thr Asn Arg Thr Lys lys His

1255

1260

Ser Lys Lys Gly Glu Glu Glu Asn Leu Glu Gly Leu

1270

1275 i280
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Gly Asn Gin
Ile Ser Pro
Arg Ala Leu

1315

Lys Arg Ile
1330

Lys His Leu
345

Glu Lys Gly
Ser His Ser
Val Ser Ser

1395

Fhe Gln Asp
14190

Asp Ser Gly
425

Asn Asn Leu
Arg Glu Val
Lys Lys Val

1475

Ser Gly Lys
1490

Leu Phe Pro
505

val Glu Gly

Glu Ala Asn

Ser Ser Ala
1555

Asn His Tyr
1570

Lys Ser Pro
S85

Leu Asn Ala

Gln Asn Lys

14
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Thr Lys Gln Ile Val Glu Lys Tyr Ala Cys Thr Thr 2rg

1285 1290

1285

Asn Thr Ser Gln Gln Asn Phe Val Thr Gln Arg Ser Lys

1300 1305

1210

Lys Gln Phe Arg Leu Pro Leu Glu Glu Thr Glu Leu Glu

1320

Ile Val Asp Asp Thr Ser Thr Gln
1335

Thr Pro Ser Thr Leu Thr Gin Ile
1350 1355

Bla Ile Thr Gln Ser Pro leu Ser
1365 1370

Ile Pro Gln Rla Asn Arg Ser Pro
1380 1385

Phe Pro Ser Ile BArg Pro Ile Tyr
1400

Trp
1340
Asp
Asp

Leu

Leu

1325

Ser Lys Asn Met

Tyr Asn Glu Lys
1360

Cys Leu Thr Arg
1375

Pro Ile Ala Lys
1330

Thr Arg Val Leu
1405

Asn Ser Ser His Leu Pro Ala Ala Ser Tyr Arg Lys Lys

1415

Val Gln Glu Ser Ser His Phe Leu
1430 1435

Ser Leu Rla Iie Leu Thr Leu Glu
1445 1450

Gly Ser Leu Gly Thr Ser Ala Thr
1460 1465

Glu Asn Thr Val Zeu Pro Lys Pro
1480

Val Glu Leu Leu 2ro Lys Val His
1495

Thr Glu Thr Ser Asn Gly Ser Pro
1510 1515

Ser Leu Leu Gln 3ly Thr Glu Gly
1525 1530

Arg Pro Gly lLys Val Pro Phe Leu
1540 1545

Lys Thr Pro Ser Lys Leu Leu Acsp
: 1560

Gly Thr Gln Ile Pro Lys Glu Glu
1575

Glu Lys Thr Als Phe Lys Lys Lys
1550 1585

Cys Glu Ser Asn His Ala Ile Ala
1605 1610

Pro Glu Ile Glu Val Thr Trp Ala
1620 1625

1420

Gln

Met

Asn

Asp

Tle

1500

Gly

Ala

Arg

Pro

Trp

1580

Asp

Ala

Lys

Gly Ala Lys Lys
144¢C

Thr Gly Asp Gin
1455

Ser Val Thr Tyr
1470

Leu Pro Lys Thr
1485

Tyr Gln Lys Asp
His Leu Asp Leu
1520

Ile Lys Trp Bsn
1535

Val Ala Thr Glu
1550

Leu Ala Trp Asp
1565

Lys ‘Ser Gln Glu
Thr Ile Leu Ser
1600

Ile Asn Glu Gly
1615

Gln Gly Arg Thr
1630
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Glu Arg Leu Cys Ser Gln Asn 2ro Pro Val Leu Lys Arg His Gln Arg

1635 1540

1645

Glu Ile Thr Arg Thr Thr Leu Gln Ser Asp Gln Glu Glu Ile Asp Tyr

1650 1655

1660

Asp Asp Thr Ile Ser Val Glu Met Lys Lys Glu Asp Phe Asp Ile Tyr

665 1670 1675

1680

Asp Glu Asp Glu ARsn Gln Ser Pro Arg Ser Phe Gln Lys Lys Thr Arg

1685 1650

1695

His Tyr Phe Ile Rla ARla Val Glu Arg Leu Trp Asp Tyr Gly Met Ser

1700 1705

1710

Ser Ser Pro His Val Leu Arg Asn Arg Ala Gln Ser Gly Ser Val Pro

1715 1720

1725

Gln Phe Lys Lys Val Val Phe Gln Glu Phe Thr Asp Gly Sex Phe Thr

1730 1735

‘Gln Pro Leu Tyr Arg Gly Glu Leu Asn Glu Ris
745 1750 1755

Pro Tyr Ile Arg Ala Glu Val Glu Asp Asn Ile
1765 1770

Asn Gln Ala Ser Arg Pro Tyr Ser Fhe Tyr Ser
1780 1785

Glu Glu Asp Gln Arg Gln Gly Ala Glu Pro Arg
17985 1800

Pro Asn Glu Thr Lvs Thr Tyr Phe Trp Lys Val
1810 1B15

Pro Thr Lys Asp Glu Phe Asp Cys Lys 2la Trp
825 iB30 1835

Val Asp Leu Glu Lys Asp Val His Ser Gly ILeu
1845 1850

Val Cys His Thr Asn Thr Leu Asn Pro Rla His
1860 1865

1740

Leu

Met

Ser

Lys

Gln

1820

Ala

Ile

Gly

Gly Leu Leu Gly
1760

val Thr Phe Rrg
1775

Leu Ile Ser Tyr
1790

Asn Phe Val Lys
1805

His His Met Ala
Tyr.Phe Ser Asp
1840

Gly Pro Leu Leu
1855

Rrg Gln Val Thrx
1870

Val Gln Glu Phe Ala Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser

1875 1880

1885

Trp Tyr Phe Thr Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn

1880 1885

1500

Ile Gln Met Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Fhe His Rla

805 1810 1915

1920

Ile Asn Gly Tyr Ile Met Asp Thr Len Pro Gly Leu Val Met Ala Gln

1925 1830

1935

Asp Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn

1540 1345

1930

Ile His Ser Ile His Phe Ser Gly His val Phe Thr Val Rrg lys Lys

1855 13860

1965

Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val Phe Glu

1970 1975

1880
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Thr Val Glu Met Leu Pro
885 1590

Ser Lys

Leu Ile Gly Glu Ris
2005

Leu His Rla

Tyr Ser Asn Lys Gln

2020

Cys Thr Pro

Ala Sef
2040

Arg Asp Phe Gln Ile

2035

Thr

Lys Leu Ala Arg
2650

Leu His Tyr Efer

2055

Lys Glu Pro Phe
065

Ser Trp Ile

2070

Lys

Ile His Gly Ile Lys Thr

2085

Gln Cly

Ile Ser Gln Phe Ile Ile

2100

Tyr Met

Gln Thr Tyr Arg Gly Asn

2115

Ser Thr
2120

Asn Val Asp Ser Ser Gly Ile Lys
2130 2135

Ile
145

Rla Arg Tyr Ile Arg
2150

Leu Eis

Thr Leu Arg Met Glu Leu

2165

Met Gly

Pro Leu Gly Met Glu Ser

2180

Lys 2la

Thr Asn Met Phe

2200

Ser Ber Tyr Phe

2195

Arg Leu His Leu
2210

Gln Gly &rg
2215

Ser

Asn Pro Lys Glu Gln

225

Trp Leu Val

2230

Thr Gly Val Thr Thr Gln
2245

Gly val

Val Lys Glu Phe Leun Ile
2260

Ser Ser

Leu Phe Phe Gln Asn Gly
2275

Lys Val
2280

Ser Phe Thr Preo Val Val Asn Ser
2250 2285

Tyr Leu Arg Ile His Pro Gln Ser
305 2310

Met Glu Val Leu Gly Cys Glu Rla
. 2325

16

Ala Gly Ile
1995

Trp Arg Val Glu Cys
2000

Gly Met Ser
2010

Thr Leu Phe Len
2015

Val

Leu Gly Met
2025

Rla Ser Gly His
2030

Ile

Gly Gln Tyr Gly Gln

2045

Trp Alz Pro

Gly Ser Ile Asn Ala Thr

2080

Trp Ser

Pro Met Ile
2080

Val Asp Leu Leu Rla
2075

Ser Ser lLeun

2085

Rla Arg
2090

Gln Lys Phe

Tyr Ser
2105

Leu Asp Gly Lys Lys
2110

Trp

Leu Met Val Phe Phe
2125

Gly Thr Gly

Ile Phe Asn Pro Pro
2140

His BAsn Ile

Pro Thr His Tyr Ser Ile RArg Ser
2155 2160

Cys Asp Leu Asn Ser Cys Ser
2170 2175

Met

Ile
2185

Ser Asp Ala Gln Ile Thr
2150

Ala

Ala Thr Trp Ser Pro Ala

2205

Ser Lys

Asn Ala Trp Arg Pro Gin Val Asn

2220 -

Phe Gln Lys Thr
2235

Asp Met Lys Val

2240
Leu Thr Ser Met
2255

Lys Ser Leu
2250

Tyr

Ser Gln Asp
2265

Gly His Gln Trp
2270

Thr

Lys Val Phe Gln Gly Asn Gln

2285

Asp

Leu Asp Pro Pro Leu Leu Thr
2300

Arg
Trp Val His Gln Ile Ala Leu Arg
2315 2320

Gln Asp Leu Tyr
2330
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<210>
<211>
<212>
<213>

3
B720
DNA

220>
<223>

<220>
<221>
<222>

CDhs

<220>
<221>
<2225

<400> 3
cgcgttgaca

atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgectggea
acgtattagt
gatageggtt
tgttitggca
cgcaaatggg
ctagagaacc

aagcttgace

ctt
Leu

ttg
Leu

cga
Arxrg

{676)..(5052)

mat_peptide
{(733}..(5052)

ttgattattyg
tatggagttc
cceeecgecca
ccattgacgt
gtatcatatg
ttatgccceag
catcgetatt

tgactcacgg

ccaaaatcaa

cggtaggegt

cactgcttac

Artificial Seguence

actagttatt
cgecgttacat
ttgacgtcaa
caatgggtgg
ccaagtacge
tacatgacct
accatggtga
ggatttccaa

cgggactttc

gtacggtggg

tggcttateg

tecgag atg caa ata gag

Met Gln Ile Glu-

ttc
Phe

tgc
Cys

-5

gtg
Val
io

gaa
Glu

gtg
Val

gac
Asp

tca
Ser

acc
Thr

ctt
Leu

ttc
Phe

cct acc

ctg
Leu

gca
Ala

gtc
Val

aac
Asn
&0

atc

tca
Ser

tgg
Trp

ttt
FPhe
30

aga
Arg

tac
Tyxr

atg
Val
45

ate
Ile

gct
Ala

cag gct

ttt
Phe

gac
Asp
15

cct
Pro

aza
Lys

aag
Lys

gag

agt
Ser
-1

gce
Rla
1

tat
Tyr

atg
Met

cct
Pro

aga
Arg

act
Thr

aag
Lys

cca:
Pro

agg
Arg
65

gtt tat

Val

17

aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cecctattga
tatggggctt
tgoggttttyg
gtctccecaccee
caaaatgteg
aggtctatat

aaattaatac

Description of Artificlial Segquence: pTGFP-1

aattacggagg
aaatggecceg
tgtteccata
gtaaactgee
cgtcaatgac
tcectacttgg
gcagtacatce
cattgacgte
taacaactcc
aagcagagct

gactcactat
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tcattagttc
cctggetgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
aatgggegtg
aatgggagtt
goeecattga

ctctggctaa

agggagacce

ctc tee acc tge tte ttt ctg tge

-15

acc aga
Thr Arg

aga
Arg

caa
Gln

agt
Sexr

gat
Asp
20

cca
Pro

aaa
Lys

gtg

ttt
Phe

ctg
Leu
50

gta
Val

cca
Pro

ccc
Pro

tgg
Trp

aca gtg

Leu

-1

tac
Tyr
5

tac
Tyr

ctyg
Leu

cte ggt gag

Gly Glu

tct
Ser

ttt
Phe

cca
Pro

ttc
Phe

gaa
Glu

acg
Thr
55

atg
Met

ctg
Leu

ggt
Gly
70

gtc att aca

Leu Ser Thr Cys Phe Phe Leu Cys

a

ggt
Gly

gca
Ala

cct
Pro
25

ctg
Leu

tte
Phe
40

aac
Asn

cac
His

gat
Asp

cta
Leu

ggt
Gly

ctt aag

60

120
180
240
300
360
420
480
540
600
660

711

158

BO7

855

803

951

599
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Pro Thr Ile Gln Ala Glu Val Tyr Asp Thr Val Val Ile Thr Leu Lys
75 80 85

aac atg gct tee ecat cect gtc agt ctt cat got gtt ggt gta tce tac 1047
Asn Met Ala Ser His Pro Val Ser Leu His Ala Val Gly Val Ser Tyr
90 95 100 105

tgg aaa gct tet gag gga get gaa tat gat gat cag act agt caa aqg 1085
Trp Lys Ala Ser Glu Gly Ala 3lu Tyr Asp Asp Gln Thr Ser Gln Arg
"110 115 120

gag aaa gaa gat gat aaa gtc ttc cct ggt gga agc cat aca tat gtc 1143
Glu Lys Glu Asp Asp Lys Val Phe Pro Gly Gly Ser His Thr Tyr Val
125 130 135

tgg cag gtc ctg aaa gag zat ggt cca atg gec tct gac cca ctg tgc 1191
Trp Gln Val Leu Lys Glu Asn 31y Pro Met Ala Ser Asp Pro Leu Cys
140 145 150

ctt acc tac teca tat ctt tet cat geg gac ctg gta aaa gac ttg aat 1239
Leu Thr Tyr Ser Tyr Leu Ser His Ala Asp Leu Val Lys Asp Leu Asn
155 160 1g5 '

tca ggc ctec att gga gcec cta cta gta tgt aga gaa ggg agt ctg gec 1287
Ser Gly Leu Ile Gly Ala Leu Zeu Val Cys Arg Glu Gly Ser Leu Ala
170 175 180 185

aag gaa aag aca cag acc ttg cac zaa ttt ata cta ctt ttt get gta 1335
Lys Glu Lys Thr Gln Thr Leu His Lys Phe Ile Leu Leu Phe Ala Val
130 185 200

ttt gat gaa ggg aaa agt tgg cac tca gaa aca aag zac tce ttg atg 1383
Phe Asp Glu Gly Lys Sex Trp His Ser Glu Thr Lys Asn Ser Leu Met
205 210 215

cag gat agg gat gct gca tct get cgg goe tgg cet aaa atg cac aca 1431
Gln Asp Arg Asp Ala Ala Ser Ala Arg Ala Trp Pro Lys Met His Thr
220 225 230

gtc aat ggt tat gta aac agg tct ctg cca ggt ctg att gga tgc cac 1476
Val Asn Gly Tyr Val Asn Arg Ser Leu Pro Gly Leu Ile Gly Cys His
235 249 245 :

agg aaa tca gtc tat tgg cat gtg att gga atg gge acc act cot gaa 1527
Arg Lys Ser Val Tyr Trp His Val Ile Gly Met Giy Thr Thr Pro Glu
250 255 260 265

gtg cac tca ata ttc cte gaa ggt cac aca ttt ctt gtg agg aac cat 1575
Val His Ser Ile Phe Leu Glu Gly His Thr Phe Leu Val Arg Asn His
270 275 280

cgc cag gcg tec ttg gaa atc tcg cca ata act tte ctt act get caa 1623
Arg Gln Ala Ser Leu Glu Ile Ser Pro Ile Thr Phe Leu Thr Ala Gln
285 290 295

aca ctc ttg atg gac ctt gga cag ttt cta ctg ttt tgt cat atc tct 1671
Thr Leu Leu Met Asp Leu Gly Gln Phe Leu Leu Phe Cys His Ile Ser
300 305 310

tecc cac caa cat gat ggc atg gaa get tat gtc aza gta gac agc tgt 1719
Ser His Gln His Asp Gly Met Glu Ala Tyr Val Lys Val Asp Ser Cys
315 320 325

Ccca gag gaa ccc caa cta cga atg aaa aat aat gaa gaa goy gaa gac 1767
Pro Glu Glu Pro Gln Leu Arg Met Lys Asn Asn Glu Glu Ala Glu Asp
330 335 340 345
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tat gat gat gat ctt act gat tct gaa atg gat gtg gtc agg ttt gat 1815
Tyr Asp Asp Asp Leu Thr Asp Ser Glu Met Asp Val Val Arg Phe Asp
350 355 360

gat gac aac tet cct tee ttt atc caa att cge teca gtt goce aag aag 1863
Asp Asp Asn Ser Pro Ser Phe Ile Gln Ile Arg Ser Val Ala Lys Lys
365 370 375

cat cct aaza act tgg gta cat tac att get get gaa gag gay gac tgg 1811
His Pro Lys Thr Trp Val His Tyr Ile Ala Rla Glu Glu Glu Asp Trp
380 385 380

gac tat gct cce tta gte ctc gee cce gat gac aga agt tat aaa agt 1859
Asp Tyr Ala Pro Leu Val Leu Rla Pro Asp Asp Arg Ser Tyr Lys Ser
385 400 405

caa tat ttg aac aat ggc cct cag cgg att ggt agg aag tac aaa aaa 2007
Gln Tyr Leu Asn Asn Gly Pro Gln Rrg Ile Gly Arg Lys Tyr Lys Lys
410 415 420 425

gtc cga ttt atg gca tac aca gat gaa acc ttt aag act cgt gaa gct 2055
val Arg Phe Met Ala Tyr Thr Asp Glu Thr Phe Lys Thr Arg Glu Ala
430 435 440

att cag cat gaa tca gga atc ttg gga cct tta ctt tat ggg gaa gtt 2103
Ile Gln His Glu Ser Gly Ile Leu Gly Pro Leu Leu Tyx Gly Glu Val
445 450 455

gga gac aca ctg ttg att ata ttt aag aat caa gca agc aga cca tat 2151
Gly Asp Thr Leu Leu Ile Ile Phe Lys Asn Gln Rla Ser Arg Pro Tyx
460 465 - 470

aac atc tac cct cac gga atc act gat gtc cgt cct ttg tat tca agg 2158

Asn Ile Tyr Pro His Gly Ile Thr Asp Val Arg Pro Leu Tyr Ser Arg
475 480 485

aga tta cca aaa ggt gta aaa cat ttg aag gat ttt cca att ctg cca 2247
Arg Leu Pro Lys Gly Val Lys His Leu Lys Asp Phe Pro Ile Leu Pro
490 485 500 505

gga gaa ata ttc aaa tat aaz tgg aca gtg act gta gaa gat ggg cca 2295
Gly Giu Ile Phe Lys Tyr Lys Trp Thr Val Thr Val Glu Asp Gly FPro
510 515 520

act aaa teca gat cct cgg tge ctg ace cge tat tac tet agt tte gtt 2343
Thr Lys Ser Asp Pro Arg Cys Leu Thr Arg Tyr Tyr Ser Ser Phe Val
525 530 535

aat atg gag aga gat cta gct tca gga cte att gge cct cte cte ate 2391
Asn Met Glu Arg Asp Leu Ala Ser Gly Leu Ile Gly Pro Leu Leu Ile
540¢ 545 550

tge tac aaa gaa tct gta gat caa aga gga aac cag ata atg tca gac 2435
Cys Tyr Lys Glu Ser Val Asp Gln Arg Gly BRsn Gln Ile Met Ser Asp
555 560 565

aag agg aat gtc atc ctg ttt tet gta ttt gat gag aac cga agc tgg 2487
Lys Arg Asn Val Ile Leu Phe Ser Val Phe Asp Glu Asn Rrg Ser Trp
570 575 580 585

tac ctec aca gag aat ata caa cgc ttt cte ccc aat cca get gga gtg 2535
Tyr Leu Thr Glu Asn Ile Gln Arg Phe Leu Pro Asn Pro Ala Gly Val
590 595 600

cag ctt gag gat cca gag ttc caa gce tcc aac atc atg cac age ate 2583
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Gln Leu Glu Asp Pro Glu Phe Gln Bla Ser Asn Ile Met His Ser Ile
605 610 615

aat ggc tat gtt ttt gat agt ttg cag ttg tca gtt tgt ttg cat gag 2631
Asn Gly Tyr Val Phe Asp Ser Leu Gln Leu Ser Val Cys Leu His Glu
620 625 630

gtg gea tac tgg tac att cta agc att gga gea cag act gac tte ctt 2678
val Ala Tyr Trp Tyr Ile Leu 35er Ile Gly Ala Gln Thr Asp Phe Leu
€35 640 645

tct gte ttc tte tet gga tat acc ttc aaa cac aaa atg gtc Eat gaa 2727
Ser Val Phe Phe Ser Gly Tyr Thr Phe Lys His Lys Met Val Tyr Glu
650 655 660 665

gac aca ctc acc cta ttc cca ttc tea gga gaa act gte ttc atg teg 2775
Asp Thr Leu Thr Leu Phe Pro Phe Ser Gly Glu Thr Val Phe Met Ser
670 675 680

atg gaa aac cca ggt cta tgg att ctg ggg tgc cac aac tca gac ttt 2823
Met Glu Asn Pro Gly Leu Trp Ile Leu Gly Cys His Asn Ser Asp Phe
685 690 695

cgg aac aga ggc atg acc gce tta ctg aag gtt tect agt tgt gac aag 2871
Arg Asn Arg Gly Met Thr Ala Leu Leu Lys Val Ser Ser Cys Asp Lys
700 - 705 710

aac act ggt gat tat tac gag gac agt tat gaa gat att tca geca tac 2919
Asn Thr Gly Asp Tyr Tyr Glu Asp Ser Tyr Gluv Asp Ile Ser Ala Tyr
715 720 725

ttg ctg agt aaa aac aat gcc att gaa cca aga age ttec tec cag aat 2967
Leu Leu Ser Lys Asn Asn Ala Ile Glu Pro Arg Ser Phe Ser Gln Asn '
730 ' 735 740 T45

tca aga cat caa gct tat cga tac cgt cga ggg gaa ata act cgt act 3015
Ser Arg HBis Gln Ala Tyr Arg Tyr Arg Arg Gly Glu Ile Thr Arg Thr
750 - 155 760

act ctt cag tca gat caa gag gaa att gac tat gat gat acc ata tca 3063
Thr Leu Gln Ser Asp Gln Glu Glu Ile Asp Tyr Asp Asp Thr Ile Ser
765 : 770 715

gtt gaa atg aag aag gaa gat ttt gac att tat gat gag gat gaa aat 3111
Val Glu Met Lys Lys Glu Asp Phe Asp Ile Tyr Asp Glu Asp Glu Asn
780 785 780

cag agc ccc cgc age ttt caa aag aaa aca cga cac tat ttt att get 3159
Gln Ser Pro Arg Ser Phe Gln Lys Lys Thr Arg His Tyr Phe Ile Ala
795 BOO 805

gea gtg gag agyg ctc tgg gat tat ggg atg agt age tec cea ecat gtt 3207
Ala Val Glu Arg Leu Trp Rsp Tyr Gly Met Ser Ser Ser Pro His Val
§10 B15 820 825

cta aga aac agg gct cag agt gge agt gte cct cag tte asg aaa gtt 3255
Leu Arg Asn Arg Ala Gln Ser Gly Ser Val Pro Gln Phe Lys Lys Val '
830 B35 B4O

gtt ttc cag gaa ttt act gat ggc tecc ttt act cag ccc tta tac cgt 3303
Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
845 8950 855

gga gaa cta aat gas cat ttg gga ctec ctg ggg cca tat ata aga gea 3351
Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
860 865 870
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gaa gtt gaa gat aat atc atg gtz act ttc aga aat cag gcc tet cat 339%
Glu Val Glu Asp Asn lle Met ¥al Thr Phe Arg Asn Gln Rla Ser Arg
B75 8§60 885

ccc tat teec tte tat tet age ctt att tet tat gag gaa gat cag agg 3447
Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
890 835 500 205

caa gga gca gaa cct aga aaa aac ttt gtc zag cct aat gaa acc aas 3495
Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pre Rsn Glu Thr Lys
810 : 915 920

act tac ttt tgg aaa gtg caa cat cat atg gca cecc act aaa gat gag 3543
Thr Tyr FPhe Trp Lys Val Gln Bis His Met Rla Pro Thr Lys Asp Glu
g25 93¢0 835

ttt gac tgc aaa goce tgg get tat tiec tet gat gtt gac ctg gaa aaa 3551
Phe Asp Cys Lys Ala Trp Bla Tyr Phe Ser Asp Val Asp Leu Glu Lys
940 545 950

gat gtg cac teca gge ctg att gga ccc ctt ctg gte tge cac act aac 3639
Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
955 960 965

aca ctg aac cct get cat ggg aga caa gtg aca gta cag gaa trt get 3687
Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
970 875 980 - 8B5S

ctg ttt ttec acc atc ttt gat gag ace aaa agc tgg tac ttc act gaa 3735
Leu Phe Phe Thr Ile Phe Bsp Glu Thr Lys Ser Trp Tyr Phe Thr Glu
980 995 1000

aat atg gaa aga aac tgc agg gect cec tge aat atc cag atg gaa gat 3783
Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met Glu Asp
1005 1010 1015

ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat ggec tac ata 3831
Pro Thr Phe Lys Glu Asn Tyr ARrg Phe His Ala Tle Asn Gly Tyr Ile
1020 ’ 1025 1030

atg gat aca cta cct ggec tta gta atg gct cag gat cam agg att coga 3879
Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp Gln Arg Ile Arg
1035 1040 1045

tgg tat ctg ctc age atg guc age aat gaa aac atc cat tct att cat 3827
Trp Tyr Leu Leu Ser Met Gly Sex Asn Glu Asn Ile His Ser Ile His
1050 1055 1060 1065

ttc agt gga cat gtg ttc act gta cga aaa aaa gag gag tat aaa atg 3875
Phe Ser Gly His Val Phe Thr Val Arg Lys Lys Glu Glu Tyr Lys Met
1070 1075 1080

gca ctg tac aat cte tat cca ggt gtt ttt gag aca gtg gaa atg Tta 4023
Ala Leu Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr Val Glu Met Leu
1085 1090 1085

cca tcc aaa gct gga att tgg -gg gtg gaa tgc ctt att ggc gag cat 4071
Pxro Ser Lys Ala Gly Ile Trp Arg Val Glu Cys Leu Ile Gly Glu His
1100 1105 ' 1110

cta cat gect ggg atg azc aca ctt ttt ctg gtg tac age aat aag tgt 4119
Leu His Ala Gly Met Asn Thr Leu Phe Leu Val Tyr Sexr Asn Lys Cys
1115 1120 1125

cag act ccc ctg gga atg gct tet gga cac att aga gat ttt cag att 4167
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Gln Thr Pro Leu Gly Met Ala Ser Gly His Ile Arg Asp Phe Gln Ile
1130 1135 1140 1145

aca gct tca gga caa tat gga cag tgg goc cca aag ctg gec aga ctt 4215
Thr Ala Ser Gly Gln Tyr Gly Gln Trp Ala Pro Lys Leu Ala Arg Leu
1150 1155 1160

cat tat tece gga tca atc aat goc tgg age acc aag gag ccc ttt teot 4263
His Tyr Ser Gly Ser Ile Asn Ala Trp Ser Thr Lys Glu Pro Phe Ser
1165 1170 1175

tgg atc aag gtg gat ctg ttg gea ceca atg att att cac ggc atc aag 4311
Trp Ile Lys Val Asp Leu Leu Rla Pro Met Ile Ile His Gly Ile Lys
llse0 1185 1180

acc cag ggt gece cgt cag aag ttc teoe age ctc tac atc tet cag ttt 4359
Thr Gln Gly Ala Arg Gln Lys Phe Ser Ser Leu Tyr Ile Ser Gln Phe
1185 1200 1205

atc atc atg. tat agt ctt gat ggg aag aag tgg cag act tat cga gga 4407
Ile Ile Met Tyr Ser Leu Asp 5ly Lys Lys Trp Gln Thr Tyr Arg Gly
1210 1215 1220 1225

aat tec act gga acc tta atg gte tte ttt gge aat gtg gat tea tet 44355
Asn Ser Thr Gly Thr Leu Met Val Phe Phe Gly Asn Val Asp Ser Ser
1230 1235 1246

.ggg ata aaa cac aat att ttt aac cct cca att att get cga tac ate 45903
Gly Ile Lys His Asn Ile Phe Asn Pro Pro Ile Ile Ala Arg Tyr Ile
1245 1250 1255

cgt ttg cac cca act cat tat age att cge age act ctt cge atg gag 4551
Arg Yeu His Pro Thr His Tyr Ser Ile Arg Ser Thr Leu Arg Met Glu
1260 1265 . 1270

ttg atg gge tgt gat tta aat agt tge agc atg cca ttg gga atg gag 4598
Leu Met Gly Cys Asp Leu Asn Ser Cys Ser Met Pro Leu Gly Met Glu
1275 1280 1283

agt aaa gca ata tea gat gca cag att act gct tea tce tac ttt ace 4647
Ser Lys Ala Ile Ser Asp Ala 31n Ile Thr Ala Ser Ser Tyr Phe Thr
1280 1295 1300 1305

aat atg ttt gcc acc tgg tet et teca aaa geot cge ctt cac cte caa 4685
Asn Met Phe Ala Thr Trp Ser Pro Ser Lys Ala Arg Leu His Leu Gln
1310 13158 1320

ggg agg agt aat gecc tgg aga et cag gag aat aat cca aaa gag tgg 4743
Gly Arg Ser Asn Ala Trp Arg Pro Gln Glu Asn Asn Pro Lys Glu Trp
1325 1330 1335

ctg caa gtg gac ttc cag aag aca atg aaa gtc aca gga gta act act 4791
Leu Gin Val Asp Phe Gln Lys Thr Met Lys Val Thr Gly Val Thr Thr
1340 1345 1350

cag gga gta aaa tect ctg ctt ace age atg tat gtg aag gag tte ctc 4839
Gln Gly Val Lys Ser Leu Leu Thr Ser Met Tyr Val Lys Glu Phe Leu
1355 1360 1365

atc tcc age agt caa gat ggc cat cag tgg acc ctec ttt ttt cag aat 4887
Ile Ser Ser Ser Gln Asp Gly His Gln Trp Thr Leu FPhe Phe Gln Asn
1370 1375 1380 1385

gac aaa gta aag gtt ttt cag gga aat caa gac tece ttec aca cct gtg 4935
Gly Lys Val Lys Val Phe Gln Sly Asn Gln Asp Ser Phe Thr Pro Val
1380 1385 1400
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aac tct cta
Asn Ser Leu
1405

ccg tta ctg
Pro Leu Leun
1410

att cac 4983

Ile His

gtg
Val

gac
Asp

cca
Pro

act cgc tac ctt cga
Thr Arg Tyr Leu Arg
1415

cco
- Pro

cac
His

cag agt
Gln Ser

cag att gecc
Gln Ile Ala

ctg agg atg gag gtt 5031

Leu Arg Met Glu Val

gtg
val

tgg
Trp

ctg ggc
Leu Gly

1420
tgc gag gca
Cys Glu Ala

1435
tgtgaaggaa
aagctctaag
tgtttgtgta
ctttaatgag
tgctgactcet
ctttccttca
ttgctttget
zaaatattct
tcttactcea
cfttagcttt
tagagatcat
cacacctccc
ttgcagettia
ttttttecact
ggatccccag
actgggaaaa
gctggcgtaa
atggcgaatg
gcatatggtg
accegecaac
gacaagctgt
aacgcgegag
tcagettegt
aggttaatgt
tgcgeggaac
gacaataacc

atttcegtgt

cag
Gln

gac
Asp
ccttacttcet
gtaaatataa

ttttagattc

‘gaaaacctgt

caacattcta
gaattgctaa
atttacacca
gtaaccttta
cacaggcata
traatttgta
aatcagccat
cctgaacctg
taatggttac
gcattctagt
gtaccctcta
ccetggegtt
tagcgaagag
gegectgatg
cactcoteagt
accegctgac
gacegtetee
acgaaaggygg
agctagaaca
catgataata
ccetatttgt
ctgataaatg

cgececttatt

1425

1440
gtggtgtygac
aatttttaag
caacctatgg
tttgctcaga
ctecetecaaa
gttttttgag
caaaggaaaa
taagtaggca
gagtgtctge
aaggggttaa
accacatttyg
aaacatzaaa
azataazgca
tgtggttigt
gagcgaztta
acccaactta
gecegeacey

cggtatttte

acaatctget

gcgecerctgac
gggagctgea
gggtaccagce
tcatgttctg
atggtttert
ttatttitct
ctteaataat

ccetttzttyg

ataattggac
tgtataatgt
aactgatgaa
agaaatgcca
aaagaagaga
tcatgetgtg
agctgecactg
taacagttat
tattaataac
taaggaatat
tagaggtttt
tgaatgcaat
atagcatcac
ccaaactcat
attecactgge
atcgcecttge
atcgcecttc
tcecttacgea
ctgatgcecege
gggecttgtct
tgtgtcagag
tteogtageta
gtaccccect
agacgtcagg
aaatacattc
attgzaaaag

cggcattttg

1430

aaactaccta
gttaaactac
tgggagcagt
tctagtgatg
aaggtagaag
tttagtaata
ctatacaaga
aatcataaca
tatgctcaaa
ttgatgtata
acttgcttta
tgttgttgtt
aaatttcaca
caatgtatct
cgtegtttta
agcacatcce
ccaacagttg
tectgtgeggt
atagttaagc
gectcoceceggea
gttttcaccg
gaacatcatg
cgtgatacge
tggcactttt
aaatatgtat
gaagagtatg

ccttectgit

ctc tac tgagecggocg cgactctact agaggatctt
Leu Tyr

cagagatt£a
tgattctaat
ggtggaatge
atgaggctac
accccaagga
gaactcttge
aaattatgga
tactgttttit
aattgtgtac
gtgececttgac
aaaaacctcc
aacttgttta
aataaagcat
tatcatgtct
caacgtcgtg
ccttteogeca
cgcagectga

atttcacacc

cagcecegac

tcegettaca
tcatcaccega
ttectgggata
ctatttitat
cggggaaatg
ccgctcatga
agtattcaac

tttgctcace

5082

5142
5202
5262
5322
5382
5442
5502
5562
5622
5682
5742
5802
5862
5922
53582
6042
6102
6162
6222
6282
6342
6402
6462
6522
6582
6642

68702
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cagaaacgcet
tcgaactgga
caatgatgag
ggraagagca
cagtcacaga
taaccatgag
agctaacecgce
cggagctgaa
caacaacgtt
taatagactg
ctggctggtt
cagcactggg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatcecttt
cggtggttitg
gcagagcgca
gaactctgta
cagtggegat
gcagcggtcog
caccgaactg
aaaggcggac
tecaggggga
gcgtegattt
ggccttttta
atcceccctgat
cagccgaacg
caaaccgect
cgactggaaa
accccaggct

acaatttcac

ggtgaaagta
tectcaacage
cacttttaaa
actcggtege
aaagcatctt
tgataacact
ttttttgcac
tgaagccata
gcgcaaacta
gatggaggeg
tattgctgat
geccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttcgticcac
ttttetgege
tttgcecggat
gataccaaat
gcaccgecta
aagtegtgtc
ggctgaacgg
agatacctac
aggtatccegg
aacgecctggt
ttgtgatget
cggttectag
tctgtggata
accgagegea
ctceccecgege

gegggceagtyg

ttacacttta-

acaggaaaca

aaagatjctg
ggtaagatce
gttetgcotat
cgecatacact
actggatggca
gcggecaact
aacatggggy
ccaaacqgacg
ttaactageg
gataaagttg
aaatctygag
aagccctceee
aatagacaga
gtttactcat
gtgaagatcce
tgagcgtcag
gtaatctgcet
caagagctac
actgtettet
catacctcge
ttaccgggtt
ggggttcgtg
agecgtgagcet
taagcggcag
atctttatag
cgtcaggggg
cctttitgectag
accgtattac
gcgagtcagt
gttggecgat
agcgcaacgce
tgcttcegge

gctatgacca

H

aagatcagtt
ttgagagttt
gtggcgeggt
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgageg
gtategtagt
tcgectgagat
atatacttta
tttttgataa
acccegtaga
gcttgcaaac
caactctttt
agtgtagccg
tctgctaate
ggactcaaga
cacacagccce
atgagaaagc
ggteocggaaca
tecctgteggg
gcggagecta
gccttttget
cgectttgag
gagcgaggaa
tcattaatge
aattaatgtyg
tecgtatgttg

tgattacgcce

gggtgcacga
tcgcecegaa
attatccececgt
tgacttggtt
agaattatgc
aacgatcgga
tecgoecttgat
cacgatgecct
tctagettee
tctgegeteg
tgggtetege
tatctacacg
aggtgcctea
gattgattta
tctcatgacce
aaagatcaaa
dddaadacca
tcecgaaggta
tagttaggce
ctgttaccag
cgatagttac
agcttggage
gccacgcttc
ggagagcgca
tttegecace
tggaaaaacy
cacatgttet
tgagctgata
gcggaagagc
agctggeacg
agttagctca
tgtggaattyg

aagctctcta
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gtgggttaca
gaacgtttte
attgacgeceg
gagtactcac
agtgctgcca
ggaccgaagg
cgttgggaac
gtagcaatgg
cggcaacaat
gceccttcegg
ggtatcattg
acggggagtc
ctgattaagc
aaacttcatt
aaaatceceott
ggatcttctt
ccgctaccag
actggcttea
accacttcaa
tggctgetgce
cggataagge
gaacgaccta
tcgaagggag
cgagggagcet
tctgacttga
ccagcaacge
ttectgeogtt
ccgeteogeeg
gcccaatacy
acaggtttcce
ctecattagge
tgagceggata

gagctctaga

6762
6822
6882
6942
7002
7062
7122
7182
7242
7302
7362
7422
7482
7542
7602
7662
7722
7782
7842
7902
7962
8022
BoB2
B142
B202
8262
8322
8382
8442
8502
B562
B622

8682
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gctctagage tctagagage ttgcatgect gecaggtceg 8720
<Z10> ¢
<211> 1459
<212> PRT

<213> Artificial Sequence .
<223> Description of Artificial Seguence: pTGFB-1

<400> 4
Met Gln Ile Glu Leu Ser Thr Zys Phe Phe Leu Cys Leu Leu Arg Phe
=15 =10 -5

. Cys Phe Ser Ala Thrx Arg Arg Tyr Tyr Leu Gly Ala Val Glu Leu Ser
-1 1 5 10

Trp Asp Tyr Met Gln Ser Asp Leu Gly Glu Leu Pro Val Asp Rla Arg
15 20 : 25

Phe Pro Pro Arg Val Pro Lys Sexr Phe Pro Phe Asn Thr Ser Val Val
30 35 40 45

Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Asp His Leu Phe Asn Ile
50 55 60

Ala Lys Pro Arg Pro Pro Trp Met Gly Leu Leu Gly Pro Thr Ile Gln
65 70 75

Ala Glu Val Tyr Asp Thr Val Val Ile Thr Leu Lys Asn Met Ala Sex
80 85 80

His Pro Val Ser Leu His Ala Val Gly Val Ser Tyr Trp Lys Ala Ser
95 100 105

Glu Gly Ala Glu Tyr Asp Asp Gln Thr Ser Gln Arg Glu Lys Glu Asp
110 115 120 1258

Asp Lys Val Phe Pro Gly Gly Ser His Thr Tyr Val Trp Gln Val Leu
130 135 140

Lys Glu Asn Gly Pro Met Ala Ser Asp Pro Leu Cys Leu Thr Tyr Ser
145 150 155 :

Tyr Leu Ser His Ala Asp Leu Val Lys Asp Leu Asn Ser Gly Leu Ile
160 165 170

Gly Ala Leu Leu Val Cys Arg Glu Gly Ser Leu Ala Lys Glu Lys Thr
175 180 185

Gln Thr Leu His Lys Phe Ile Leu Leu Phe Ala Val Phe Asp Glu Gly
190 185 200 205

lys Ser Trp His Ser Glu Thr Lys Asn Ser Leu Met Gln Asp Arg Asp
210 215 220

Ala Ala Ser Ala Arg Ala Trp Pro Lys Met His Thr Val Asn Gly Tyr
225 230 235

Val Asn Arg Ser leu Pro Gly Leu Ile Gly Cys His Arg Lys Ser Val
240 245 250

Tyr Trp BHis Val Ile Gly Met Gly Thr Thr Pro Glu Val His Ser Ile
255 260 265

Phe Leu Glu Gly Bis Thr Phe Leu Val Arg Asn His Arg Gln Ala Ser
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270

Leu

Asp

Asp

Gln

Leu

350

Pro

Trp

Leu

Asn

Ala

430

Ser

Len

His

Gly

Lys

510

Pro

Asp

Ser

Ile

Asn

580

Pro

Phe

Glu

Leu

Gly

Leu

335

Thr

Ser

Val

Val

Gly

415

Tyr

Gly

Ile

Gly

Val

485

Tyr

Axrg

Leu

Val

Leu

575

Ile

Glu

Asp

Ile

Gly

Met
320

Asp
Phe
His
Leu
400
Pro
Thr
Ile
Iie
1le
480
Lys
Lys
Cys
Ala
Asp
560
Phe
Gln

Phe

Ser

Ser

Gln

305

Glu

Met

Ser

Ile

Tyr

385

Ala

Gln

Asp

Leu

Phe

465

Thr

His

Trp

Leu

Ser

545

Gln

Ser

Arg

Gln

Leu

Pro
290
Phe
Ala
Lys
Glu
Gln
370
Ile
Pro
Arg
Glu
Gly
450

Lys

ASp

Thr

Thr
530

Gly .

Val

Phe

RAla

610

Gln

275

Ile

Leu

Tyr

Asn

Met

335

Ile

Ala

Bsp

Ile

Thr

435

Pro

Asn

val

Lys

val

515

Arg

Gly
Fhe
Leu
585

Sex

Leu

Thr

Leu

Val

Asn

340

Asp

Arg

Ala

Asp

Gly

420

Phe

Leu

Gln

Arg

Asp

500

Thr

Tyr

Ile

Asn

Asp

580

Pro

Asn

Ser

Phe

FPhe

Lys

325

Val

Ser

~

Zlu

Rrg

405

Arg

Lys

Leu

ala

Pro

485

FPhe

Val

Tyr

Gly

Gin

565

Glu

Asn

Ile

Val

26

Leu Thr
295

Cys His
310

Val Asp
Glu Ala
Val Arg

Val Ala
375

Glu Glu
380

Ser Tyr
Lys Tyr
Thr Arg

Tyr Gly
- 455

Ser Arg
470

Leu Tyr
Pro I}e
Glu Asp
Ser Ser

535

Pro Leu
550

Ile Met
Asn Arg
Pro Ala
Met His

615

Cys Leu

280

REla
Ile
Ser
Glu
Phe
360
Lys
Asp
Lys
Lys
Glu
440
Glu
Pro
Ser
Leu
Gly
520
Phe
Leun
Ser
Ser
Giy
600

Ser

His

Gln

Ser

Cys

Asp

345

Asp

Lys

Trp

Ser

Lys

425

Ala

Val

Tyr

Arg

Pro

505

Pro

Val

ile

Asp

Trp

585

Val

Ile

Glu

Thr
Ser
Pro
330
Tyr
Asp
His
Asp
Gln
410
Val
Ile
Gly
Asn
Arg
450
Gly
Thr
Asn
Cys
Lys
570

Tyr

Gln

Leu
His
315
Glu
Asp
Asp
Pro
Tyr
i85
Tyr
Arg
Gin
Asp
Ile
475
Leu
Glu
Lys
Met
Tyx
555
Arg
Leu
Leu

Gly

Ale

Leu
300
Gln
Glu
Asp
Asn
Lys
380
Ala
Ireu
Phe
His
Thr
460
Tyr
Pro
Iie
Ser
Glu
540
Lys
Asn
Thr
Glu
Tyr

620

Tyr
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285

Met
His
Pro
Asp
Ser
365
Thr
Pro
Asn
Met
Glu
445
Leu
Fro
Lys
Phe
Asp
525
Arg
Glu
Val
Glu
Rsp
605

Val

Trp
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Tyr
Ser
Leu
670
Gly
Met
Tyr
Asn
Ala
750
Asp
Lys
Ser
Leun
Ala
830
Phe
Glu
Asn
Tyx
Pro
910
Lys
Ala

Gly

RAla

Ile
Gly
655
Phe
Leu
Thr
Tyr
Asn
735
Tyr
Gln
Glu
Fhe
Trp
815
Gln
Thr
His
Ile
Ser
885
Arg
Val
Trp

Leu

His

Leu

540

Tyr

Pro

Txp

Ala

Glu

720

Ala

Axrg

Glu

Asp

Gln

800

Asp

Ser

Asp

Leu

Met

B8O

Ser

Lys

Gln

Ala

Ile

960

Gly

625

Ser
Thr
FPhe
Ile
Leu
705
Asp
Ile
Tyr
Glu
Phe
785
Lys
Tyr
Gly
Gly
Gly
865
Val
Leu
Asn
His
Tyr
945

Gly

Arg

Ile

Phe

Ser

Leu

€90

Leu

Ser

Glu

Arg

Ile

770

Asp

Lys

Gly

Ser

Ser

850

Leu

Thr

Ilie

Phe

His

930

Phe

Pro

Gln

Gly
Lys
Gly
675
Gly
Lys
Tyr
Pro
Arg
755
Asp
Ile
Thr
Met
Val
g3%
FPhe
Leun
Phe
Ser
Val
915
Met
Ser

Leu

Val

Ala
His
660
Glu
Cys
Val
Glu
740
Gly
Tyr
Tyr
Arg
Ser
820
Pro
Thr
Gly
Arg
Tyr
00
Lys
Ala
Asp
Leu

Thr

Gln
645
Lys
“hr
His
Ser
ASp
725
slu
Asp
Asp
His
BOS
Ser
Gln
Gln
Pro
Asn
ags
Glu
Pro
Pro
val
val

965

Val

Met

Val

Asn

Ser

710

Ile

Phe

Ile

Asp

Glu

750

Tyr

Ser

Phe

Preo

Tyr

870

Gln

Glu

Asn

Thr

Asp

850

Cys

Gln

27

Asp

Val

Phe

Ser

695

Cys

Ser

Ser

Thr

Thr

775

Asp

FPhe

Pro

Lys

Len

855

Ile

Ala

Asp

Glu

Lys

935

Leun

His

Glu

Phe

Tyxr

Met

680

Asp

Asp

Ala

Gln

Arg

760

Ile

Glu

Ile

His

Lys

840

Tyr

Arg

Ser

Gln

Thr

8290

Asp

Glu

Thr

Phe

Leu

Glu
665
Ser
Phe
Lys
Tyr
Asn
745
Thr
Ser

Asn

Ala

val

825

val

Arg

Rla

Arg

Arg

505

Lys

Glu

Lys

Bsn

Ala

Ser
650

Asp

Met

Arg

bLsn

Leu

730

Ser

Thr

val

Gln

Ala

810

Leun

Val

Gly

Glu

Prc

B9O

Gln

Thr

Phe

Asp

Thr

870

Leu

635
Val
Thr
Glu
Asn
Thr
715
Leu
Arg
Leu
Glu
Ser
795
Val
Arg
Phe

Glu

Phe

Leu

Asn

Arg

700

Gly

Ser

His

Gln

Met

780

Pro

Glu

Bsn

Gln

Leu

. 860

Val
B75
Tyr
Gly
Tyr
Asp
val
955

Leu

Phe

Glu

Ser

Ala

FPhe

Cys

540

His

Asn

Fhe

14 SEP 2004
PCT/EP01/03220
FPhe
Thr
Pro
685
Gly
Asp
Lys
Gln
Ser
765
Lys
Arg -’
Arg
Arg
Glu
845
Asn
Asp
Phe
Glu
Trp
525
Lys
Ser

Pro

Thr
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875

880

28

Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr

980

Asn Cys Arg Ala Pro Cys Asn Zle Gln Met

Glu

985

1010

loz2s

Pro
1040

Gly Leu Val Met ARla Gln Asp

1045

Ser Met Gly Ser Asn Glu Asn Tle

1055

Vval
070

1060

1075

Phe Thr Val Arg Lys Lys Glu

Leu Tyr Pro Gly Val Phe Giu Thr
1030

Gly Ile Trp

Met Asn Thr

11240

Gly Met Ala
1135

Gln Tyr
150

Gly

Ser Ile Asn

Asp Len

Arg Gln Lys
1200

Ser Leu
1215

Asp

Thr Leu Met
230
Ile

Asn Phe

Thr

His

Leu Asn
1280

Asp
Ser Asp Ala
1285

Thr Trp Ser
310

Ala Trp Arg

Arg
1105
Leu

Ser

Gln

1000

i0l15

Asn Tyr Arg Phe His Ala Zle Asn Gly Tyr

1030

Gln Arg Ile

His Ser

Glu Tyr Lys

1080

Val Glu Met
1095

985
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Glu Asrn Met Glu Arg

1005

Glu Asp Pro Thr Phe lys

1020

Ile Met Asp Thr Leu

Arg

1065

Met

Leu

Trp
1050

Ile His Phe

Ala

Pro

1035

Tyr Leu Leu
Ser Gly His

Leu Tyr Asn
1085

Ser Lys Ala
1100

Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly

Phe Leu Val

Gly His Ile Arg Asp FPhe

1140

Trp Ala Pro
1155

Tyx
1225

Lys

Ala Trp Ser Thr Lys

1185

1170

Phe Ser Ser Leu Tyr

1205

Gly Lys Lys Trp Gln

Val

Asn

1265

Serxr

Gln

Pro

Pro

1220

Phe Phe Gly
1235

Pro Pro Ile
1250

Tyr Ser Ile Arg Ser

Asn

~le

Thr

1110

Ser Asn Lys

Gln

Leu Ala Arg
1160

Glu Pro
1175

Phe

Leu Alz Pro Met Tle Zle His Gly Ile

1180

Ile Ser Gln

Thr Tyr

Val Asp Ser

1240

Ala Arg Tyrx
1255

Leu
1270

Arg Met

Cys ‘Ser Met Pro Leu Gly Met

Ile Thr Ala
1300

Ser Lys Ala
1315

Gln Glu Asn

1285

Ser

Arg

Asn

Ser

Leu His Leu Gln Gly Arg

1320

Pro

Cys

Ile

1145

Leu

Ser

Lys

Fhe

1225

Ser

Ile

Glu Leu Met

Glu Ser

1305

Gln

1130

Thr

His

Trp

Thr

Ile
1210

Arg Gly Asn

Gly

Arg

1250

Tyr Phe Thr Asn

Lys Glu Trp Leu

1115

Thr Pro Leun
Ala Ser Gly
Tyr Ser Gly

1165

Ile Lys Val
1180

Gln Gly Ala
1185

Ile Met Tyr
Ser Thr Gly
Ile Lys His

1245

Leu His Pro
1260

Gly Cys
1275

Lys Ala Ile

Met Phe Ala

Sexr Asn
1325

Gln Val Asp
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1330 1335 1340

Phe Gln Lys Thr Met Lys Val Thr Gly Val Thr Thr Gln Gly Val Lys
1345 1350 1355

Ser Leu Leu Thr Ser Met Tyr Val Lys Glu Phe Leu Ile Ser Ser Ser
1360 1365 1370

Gln Asp Gly His Gln Trp Thr Leu Phe Phe Gln Asn Gly Lys Val Lys
1375 1380 1385

Val Phe Gln Gly Asn Gln Asp Ser Phe Thr Pro Val Val Asn Ser Leu
390 1385 1400 1405

nsp Pro Pro Leu Leu Thr Arg Tyr leu Arg Ile His Pro Gln Ser Trp
1410 1415 1420

Val His Gln Ile Ala Leu Arg Met Glu Val Leu Gly Cys Glu Ala Gln
1425 1430 1435

Asp Leu Tyr
1440

<210> 5

<211> 461

<212> PRT

<213> Homo sapiens

<400> 5
" Met Gln Arg Val Asn Met Ile Met Ala Glu Ser Pro Gly Leu Ile Thr
1 5 10 15

Ile Cys Lew leu Gly Tyr Leu Leu Ser Ala Glu Cys Thr Val Phe Leu
20 25 30

Asp His Glu Asn Ala Asn Lys Ile Leu Asn Arg Pro Lys Arg Tyr Asn
Ser Gly Lys Leu Glu Glu Phe Val Gln Gly Asn Leu Glu Arg Glu Cys
50 55 60

Met Glu Glu Lys Cys Ser Phe Glu Glu Ala Arg Glu Val Phe Glu Asn
65 70 75 80

Thr Glu Arxg Thr Thr Glu Phe Trp lys Glm Tyr Val Asp Gly Asp Gin
85 90 a5

Cys Glu Ser Asn Pro Cys Leu Asn Gly Gly Ser Cys Lys Asp Asp Ile
100 105 110

Asn Ser Tyr Glu Cys Trp Cys Pro Phe Gly Phe Glu Gly Lys Asn Cys
115 120 125

Glu Leu Asp Val Thr Cys Asn Ile Lys Asn Gly Arg Cys Glu Gln FPhe
130 135 140

Cys Lys Asn Ser Ala Asp Asn Lys Val Val Cys Ser Cys Thr Glu Gly
145 _ 150 155 160

Tyr Arg Leu Alz Glu Asn Gln Lys Ser Cys Glu Pro Ala Val Pro Phe
165 170 175

Pro Cys Gly Arg Val Ser Val Ser Gln Thr Ser Lys Leu Thr Arg Ala
180 185 190
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Giu
Thr
Thr
225
Gin
Val
Val
His
Tyr
305
Leu
Ala
Val
Leu
Ser
3B5
Glu
Thr

- Glu

Arg

Ala
Ile
210
Arg
Val
Asn
Lys
Thr
280
Asn
Asp
Asp
Ser
Gln
370
Thr
Gly
Glu

Glu

Tyr
450

<210> 6

<211>
<212>
<213>

<220>

<223>

<400> 6

cgegttgaca ttgattattg
atagecccata tatggagtte
cgceccaacga cccccgececa
tagggacttt ccattgacgt

Val
195
Leu
Val
Val
Glu
Tle
275
Glu
Ala
Glu
Lys
Gly
355
Tyr
Lys
Gly
Val
Cys

435

Val

5753
DNA
Artificial Sequence

Fhe

Asp

Val

Leu

Lys

260

Thr

Gln

Rla

Pro

Glu

340

Trp

Leu

Phe

Arg

Glu

420

Ala

Asn

Asn

Gly

Asn

245

Trp

val

Lys

Ile

Leu

325

Tyr

Gly

Arg

Thr

Asp

405

Gly

Met

Trp

Asp
Ile
Gly
230
Gly
Ile
Val
Arg
Asn
310
Val
Thr
Arg
Val
Ile
380
Ser
Thr

Lys

Ile

Val
Thr
215
Glu

Lys

Val

Asn

285

Lys

Leu

Asn

val

Pro

375

Tyr

Cys

Ser

Gly

Lys
455

Asp
200
51n
Asp
Val
Ihr
Gly
280
Val
Tyx
Asn
Ile
Phe
360
Leu
Asn
Gln
Phe
Lys

440

Glu

actagttatt
cgegttacat
ttgacgtcaa
caatgggigg

Tyr

Ser

Ala

Asp

Ala

265

Glu

Ile

Asn

Ser

FPhe

345

His

Val

Asn

Gly
Len
425

Tyr

Lys

aatagtaatce

30

val

Thr

Lys

Ala

250

Ala

His

Arg

His

Tyr

330

Leu

Lys

Asp

Met

Asp

410

Thr

Gly

Thr

Asn

Gin

Pre

235

Fhe

Eis

Asn

Iie

Asp

315

Val

Lys

Gly

Arg

FPhe

3985

Ser

Gly

Ile

Lys

aacttacggt

taatgacgta

agtatttacg

Ser

Ser

220

Gly

Cys

Cys

Ile

Ile

300

Iie

Thr

Phe

Arg

Ala

380

Cys

Gly

Ile

Tyr

Leu
460

Thr
205
Phe
Gln
Gly
Val
Glu
285
Pro
Ala
Pro
Gly
Ser
365
Thr
Ala
Giy
Ile
Thr

445

Thr

Description of Artificial Seguence: pTGFG36

Glu
Asn
Phe
Gly
Glu
270
Glu
His
Leu
Ile
Ser
350
Ala
Cys
Gly
Pro
Ser

430

Lys

aattacgagg
aaatggcecg
tgttcecata
gtaaactgee

Ala
Asp
Pro
Ser
255
Thr
Thr
His
Leu
Cys
335
Gly
Leu
Leu
Fhe
His
415

Trp

val

tcattagttc
cctggcetgac
gtaacgccas
cacttggcag
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Glu
Phe
Trp
240
Ile
Gly
Glu
Asn
Glu
320
Ile
Tyr
Val
Arg
His
400
val

Gly

Ser

€0

120
180
240
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tacatcaagt
cecgectggea
acgtattagt
gatagcggtt
tgttttggea
cgcaaatggg
ctagagaacc
aagcttgecat
accaggccte
tcttgatceat
attggaagag
tgaagaagca
tgttgatgga
cattaattcc
tgtaacatgt
caaggtggtt
accagcagtg
tgctgagact
ggataacatc
agatgccaaa
ctgtggagge
tgatgttaaa
gcaaaagcga
gtacaaccat
tacacctatt
ctatgtaagt
ccttagagtt
taacaacatg
tgggggaccc
gggtgaagag
caactggatt
tactagagga
cctacagaga
ctactgattc
cagtggtgga
gatgatgagg
gaagacccca
aatagaactc
aagazaatta
aacatactgt
cazaaattgt
tatagtgcect
tttaaaaaac
tgttaacttyg
cacaaataaa
atcttateat
tttacaacgt
tececetttce
gttgecgeage
cggtatttca
aagccagcce
ggcatcecget
accgtcatca
.catgttctgg
acgcctattt
ttttcgggga
gtatccgetc
tatgagtatt
tgtttttget
acgagtgagt
cgaagaacgt
ccgtattgac
ggttgagtac
atgcagtgct
tggaggaccg
tgatcgttgg

gtatcatatg
ttatgcceag
catcgctatt
tgactcacgg
ccaaaatcaa
cggtaggcegt
cactgcttac
gccaatteeg
atcaccatcet
gaaaacgcca
tttgttcaag
cgagaagttt
gatcagtgtg
tatgaatgtt
aacattaaga
tgctectgta
ccatttecat
gtttttcctyg
actcaaagca
ccaggtceaat
tctatcgtta
attacagttg
aatgtgatte
gacattgece
tgcattgetg
ggctggggaa
ccacttgttg
ttctgtgetg
catgttactg
tgtgcaatga
aaggaaaaaa
tctttgtgaa
tttaaagcte
taattgtttg
atgccttiaa
ctactgectga
aggactttce
ttgcttgett
tggaaaaata
tttttcttac
gtacctttag
tgactagaga
ctcccacacc
tttattgeag
geattttttt
gtctggatcee
cgtgactggg
gccagectgge
ctgaatggeg
caccgcatat
cgacacccge
tacagacaag
ccgaaacgeg
gatatcagct
ttataggtta
aatgtgegeg
atgagacaat
caacatttecc
cacccagaaa
tacatecgaac
titeccaatga
gccgggcaag
tcaccagtca
gccataacca
aaggagctaa
gaaccggagc

ccaagtacgc
tacatgacct
accatggtga
ggatttccan
cgggactttc
gtacggtggg
tggcttatcg
caaaggttat
gccttttagg
acaaaattct
ggaaccttga
ttgaaaacac
agtccaatcc
ggtgtccett
atggcagatg
ctgagggata
gtggaagagt
atgtggacta
cccaatcatt
tcecttggea
atgaaazatyg
tcgcaggtga
gaattattce
ttectggaact
acaaggeata
gagtcttcca
accgagecac
gcttcecatga
aagtggaagg
aaggcaaata
caaagctcac
ggaaccttac
taaggtaaat
tgtattttag
tgaggaaaac
ctctcaacat
ttcagaatty
tgctatttac
ttctgtaacc
tcecacacagg
ctttttaatt
tcataatcag
tccecctgaa
cttataatgg
cactgcattce
ccggatacce
aagaccctgg
gtaatagcga
aatggcgeet
ggtgcactct
caacacccgco
ctgtgacegt
cgagacgaaa
tegtacctag
atatcatgat
gaacccctat
saccctgata
gtgtcceect
cgetgetgaa
tggatctcaa
tgagcecttt
agcaactcgg
cagaazagea
tgagtgataa
ccgettettt
tgaatgaagce

31

cccctattga
tatgggactt
tgcggtttig
gtctecacce
caaaatgteg
aggtctatat
azattaatac
gcagcgegtg
atatctactc
gaatcggcca
gagagaatgt
tgaaagaaca
atgtttaaat
tggattitgaa
cgagcagttt
tcgacttgea
ttctgtttca
tgtaaattcet
taatgacttc
ggttgttttg
gattgtaact
acataatatt
tcaccacaac
ggacgaaccc
cacgaacatc
caaagggaga
atgtcttega
aggaggtaga
gaccagtttc
tggaatatat
ttaatgggat
ttetgtggtg
ataaaatttt
attcecaacct
ctgttttget
tctactectce
ctaagttttt
accacaaagy
tttataagta
catagagtgt
tgtaaagggy
ccataccaca
cctgaaacat
ttacaaataa
tagttgtggt
tctagagcga
cgttacceaa
agaggccege
gatgcggtat
cagtacaatc
tgacgcgece
ctccgggage
gggggggtac
aacatcatgt
aataatggtt
ttgtttattt
aatgcttcaa
tattcecettt
agtaaaagat
cagcggtaag
taaagttctg
tegecegeata
tcttacggat
cactgcggcec
gcacaacatg
catacecaaac

¢cgtcaatgac
Ltectacttgg
gcagtacatc
cattgacgic
taacaactcc
aagcagagcet
gactcactat
aacatgatca
agtgctgaat
aagaggtata
atggaagaaa
actgaatttt
ggcggeagtt
ggaaagaact
tgtaaaaata
gazaaccaga
caaacttcta
actgaagctg
actcgggttg
aatggtaaag
gctgeccact
gaggagacag
tacaatgceag
ttagtgctaa
ttccteaaat
tcagetttag
tctacaaagt
gattcatgtc
ttaactggaa
accaaggtat
cggtcgageg
tgacataatt
taagtgtata
atggaactga
cagaagaaat
Cazaazagad
tgagtcatoce
zaaaagctge
ggcataacag
ctgectattaa
ttaataagga
tttgtagagg
aaaatgaatg
agcaatagea
ttgtcceaazac
attzattcac
cttaatcgee
accgatcgec
tttctectta
tgectctgatg
tgacgggcett
tgcatgtgtc
cagcttcgta
tectggtacce
tettagacot
ttectasatac
taatattgaa
tttgecggeat
gctgaagatc
atcecttgaga
ctatgtggcyg
cactattctc
ggcatgacag
aacttacttc

ggggatcatg
gacgagcgtg
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ggtaaatggc
cagtacatct
aatgggegtg
aatgggagtt
gcececcattga
ctctggetaa
agggagaccc
tggcagaatc
gtacagtttt
attcaggtaa
agtgtagttt
ggaagcagta
gcaaggatga
gtgaattaga
gtgctgataa
agtcctgtga
agctcacceg
aaaccatttt
ttggtggaga
ttgatgcatt
gtgttgaaac
aacatacaga
ctattaataa
acagctacgt
ttggatctgg
ttcttcagta
tcaccatcta
daggagatag
ttattagetg
cceggtatogt
gcecgegacte
ggacaaacta
atgtgttaaa
tgaatgyggag
gcecatctagt
gagaaaggta
tgtgtttagt
actgctatac
ttataatcat
taactatgcet
atatttgatg
ttttacttge
caattgttgt
tcacaaattt
tcatcaatgt
tggcegtegt
ttgcageaca
cttcccaaca
cgeatctgtg
ccegeatagtt
gtctgctcec
agaggttttc
gctagaacat
ccctegtgat
caggtggcac
attcaaatat
aaaggaagag
tttgeettee
agttgggtgc
gttticgcecee
cggtattatc
agaatgactt
taagagaatt
tgacaacgat
taactcgecet
acaccacgat

300

360

420

480

540

600

660

720

780

B40O

500

360

1020
1080
1140
1200
1260
1320
1380
1440
1509
1560
1620
1680
17490
1800
1860
1920
1880
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3800
3960
4020
4080
4140
4200
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gcctgtagea
ttcecggeaa
ctoggecctt
tcgeggtatc
cacgacgggyg
ctcactgatt
tttaaaactt
gaccaaaatc
caaaggatcet
accaccgcta
ggtaactgyge
aggccaccac
accagtgget
gttaccggat
ggagcgaacg
gcttcoccgaa
gcgeacgagyg
ccacctctga
aaacgccagc
gttectttcect
tgataccgct
agagcgceccca
gcacgacagg
gctcactcat
aattgtgagc
ctctagaget

<210> 7
<211> 8
<212> PRT
<213>

<Z220>
<223>

atggcaacasz
caattaatag
ccggectgget
attgcagcac
agtcaggcaa
aagcattggt
catttitaat
ccttaacgtg
tcttgagatce
ccagceggtgg
ttcagcagag
ttcaagaact
gctgeccagtg
aaggcgcadqc
acctacaccg

gggagaaagg
gagctteccag

cttgagegtce

aacgcggect
gcgttatecce
cgcegeagec
atacgcaaac
ttteccegact
taggcacccee
ggataacaat
ctagagctct

linker peptide

<400> 7

cgttgcgeaa
actggatgga
ggtttattge
tggggecaga
ctatggatga
aactgtcaga
ttaaaaggat
agttttcegtt
ctttttttet
tttgtttgce
cgcagatacce
ctgtagcace
gcgataagtc
ggtcgggcetg
aactgagata
cggacaggta
ggggaaacgc
gatttttgtg
ttttacggtt
ctgattctgt
gaacgaccga
cgecctcocticece
ggaaagcggg
aggctttaca
ttcacacagg
agagcetctag

Artificial Sequence

Description of Artificial Seguence:

Ser Phe Ser Gln Asn Ser Arg His

1

<210> B
<211> B
<212> PRT
<213>

<220>
<223>

5

linker peptide

<400> 8

Artificial Seaguence

Description of Artificial Sequence:

Gln Ala Tyr Arg Tyr Arg Arg Gly
5

1

<210> 9
<211> 16
<212> PRT
<213>

<220>
<223>

linkex peptide

<400> 8

Artificizl Segquence

Description of Artificial Seguence:

32

actattaact
ggcggataaa
tgataaatct
tggtaagece
acgaaataga
ccaagtttac
ctaggtgaag
ccactgagceg
gcgegtaate
ggatcaagag
aaatactgtt
gcctacatac
gtgtcttacc
aacgggggat
cctacagcgt
tccaggtaage
ctggtatctt
atgctcgtea
cctggecttt
ggataaccgt
gcgcagegayg
cgegegttgg
cagtgagcge
ctttatgett
aaacagctat
agagcttgca

B_.

ggcgaactac
gtitgcaggac
ggagccggtg
teecgtateg
cagatcgetg
tcatatatac
atcctttttg
tcagaccccg
tgctgcttge
ctaccaactc
cttectagtgt
ctecgetectge
gggttggact
tcgtgcacac
gagctatgag
ggcagggtceg
tatagtcctg
ggggggcgga
tgctggectt
attaccgect
tcagtgageg
ccgattcatt
aacgcaatta
ccggctegta
gaccatgatt
tgectgecagg

domain

B—-domain

B-domain
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ttactctage
cacttctgceg
agcgtgggte
tagttatcta
agataggtgce
tttagattga
ataatctecat
tagaaaagat
aaacaaaaaa
tttttcegaa
agcegtagtt
taatcctgtt
caagacgata
agcccagcett
aaagcgecac
gaacaggaga
tegggttteg
gcetatggaa
ttgectcacat
ttgagtgagce
aggaagcgga
aatgcagctg
atgtgagtta
tgttgtgtag
acgccaaget
teg

4260
4320
4380
£440
4500
4560
4620
4680
4740
4800
4860
43520
4580
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
57353
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Ser Phe Ser Gln Asn Ser Arg His Gln Ala Tyr Arg Tyr BArg Arg Gly

1

<21Q>
<211>
<212>
<213>

10
78
DNA
Homo

<400> 10

ggggtaccag
atcatgttct

<210>
<211>
<212>
<213>

11
78
DNA
Homo

<400> 11

ggggtaccag
ctacgaagct

<210>
<211>
<212>
<213>

12
10698
DNA

<220>
<223>

<220>
<221>
<2225

CDS
{676)

<220>
<221>
<222>

<400> 12
cgcgttgaca

atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgecctggea
acgtattagt
gatagcggtt
tgttttggca
cgcaaatggy
ctagagaacc

aagcttgacc

5

sapiens

10

15

cttcgtaget agaacatcat gttetgggat atcagettcg tagetagaac 60

ggtacccc

sapiens

18

aacatgatgt tctagctacg aagctgatat cccagaacat gatgttctag 60

ggtacccce

.. {5052)

mat peptide
{733)..(5052)

ttgattattg
tatggagttc
ccccoccgecea
ccattgacgt
gtatcatatg
ttatgeccag
catcgctatt
tgactcacgg
ccaaaatcaa
cggtaggegt

cactgettac

Artifiecial Seguence

actagttatt
cgcgttacat
ttgacgtcaa
caatggaytgg
ccaagtzcge
tacatgacct
accatggtga
ggatttccaa
cgyggactite

gtacggtggg

tggecttateg

tcgag atg caa ata gag
Met Gln Ile Glu

aatagtaatc
aacttacggt
taatgacgta
agtatttacg
ccectattga
tatgggactt
tgcggttttg
gtecteceacce
caaaatgtcg
aggtctatat

aaattaatac

Description of Artificiazl Sequence: pTGFB-2hyg-s

aattacgggg
aaatggccég
tgttcccata
gtaaactgcc
cgtcaatgac
tectacttgg
gcagtacatc
cattgacgfc
taacaactcc
aagcagagct

gactcactat

tecattagtic
cctggetgac
gtaacgccaa
cacttggcag
ggtaaztgge
cagtacatct
aatgggcgtg
aatgggagtt
gcecccattga
ctctggctaa

agggagaccc

cte tcec acc tge tte tit ctg tgc
Leu Ser Thx Cys Phe Phe Leu Cys
-10

-15

78

60

120
180
240
300
360
420
480
540
600
660

711
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ctt ttg cga ttc tge ttt agt zec acc aga aga tac tac ctg ggt gca 759
Leu Leu Arg Phe Cys Phe Ser Ala Thr Arg Arg Tyr Tyr Leu Gly Ala
-5 -1 1 5

gtg gaa ctg tca tgg gac tat atg caa agt gat ctc ggt gag ctg cct 807
Val Glu Leu Ser Trp Asp Tyr Met Gln Ser Asp Leu Gly Glu Leu Pro
10 15 20 25

gtg gac gca aga ttt cct cct aga gtg cca aaa tet ttt cea ttc aac B55
Val Asp Ala Arg Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe Asn
30 35 40

acc teca gtc gtg tac aaa aag act ctg ttt gta gaa ttc acg gat cac 8903
Thr Ser Val Val Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Asp His
45 50 55

ctt ttc aac atc gct aag cca agg cca ccc tgg atg ggt ctg cta ggt 851
Leu Phe Asn Ile Ala Lys Pro Arg Pro Pro Trp Met Gly Leu Leu Gly
60 65 70

cct acc atc cag gct gag gtt tat gat aca gtg gtc att aca ctt aag 999
Pro Thr Ile Gln Ala Glu Val Tyr Asp Thr Val Val Ile Thr Leu Lys
15 BO 85

aac atg gect tec cat cot gte agt ctt cat gect gtt ggt gta tcc tac 1047
Asn Met Ala Ser His Pro Val Ser Leu His Ala Val Gly Val Ser Tyr
80 95 100 105

tgg aaa gct tct gag gga get gaz tat gat gat cag acc agt caa agg 10895
Trp Lys RAla Ser Glu Gly Ala Glu Tyr Asp Asp Gln Thr Sexr Gln Arg
110 115 120

gag aaa gaa gat gat =zaa gtc tte cct ggt gga agc cat aca tat gte 1143
Glu Lys Glu Asp Asp Lys Val Phe Pro Gly Gly Ser His Thx Tyr Val
125 130 135

tgg cag gtc ctg aaa gag aat ggt cca atg gecc tct gac cca ctg tge 1181
Trp Gln Val Leu Lys Glu Asn Gly Pro Met Ala Ser Asp Pro Leu Cys
140 Z45 150

ctt acc tac tca tat ctt tet cat gtg gac ctg gta aza gac ttg zat 1239
Leu Thr Tyr Ser Tyr Leu Ser His Val Asp Leu Val Lys Asp Leu Asn
155 160 © 165

tca ggc cte att gga gec cta cta gta tgt aga gaa ggg agt ctg gec 1287
Ser Gly Leu Ile Gly Ala Leu Leu Val Cys Arg Glu Gly Ser Leu Ala
170 175 180 185

aag gaa aag aca cag acc ttg cac aaa ttt ata cta ctt ttt get gta 1335
Lys Glu Lys Thr Gln Thr Leu His Lys Phe Ile Leu Leu Phe Ala Val
1580 195 200

ttt gat gaa ggg aaa agt tgg cac tca gaa aca a2ag aac tcc ttg atg 1383
Phe Asp Glu Gly Lys Ser Trp His Ber Glu Thr Lys Asn Ser Leu Met
205 210 215

cag gat agg gat gct gca tet get cgg gee tgg cet aea atg cac aca 1431
Gln Asp Arg Asp Ala Ala Ser Ala Arg Ala Trp Pro Lys Met His Thr
220 225 230

gte aat ggt tat gta aac agg tet ctg cca ggt ctg att gga tgec cac 1479
Val Asn Gly Tyr Val Asn Rrg Ser Leu Pro Gly Leu Ile Gly Cys His
235 240 245

agg aaa teca gtc tat tgg cat gtg att gga atg ggc ace act cct gaa 1527
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Arg Lys Ser Val Tyr Trp His Val Ile Gly Met Gly Thr Thr Pro Glu
250 255 2690 265

gtg cac tca ata ttc ctc gaa ggt cac aca ttt ctt gtg agyg aac cat 1575

Val His Ser Ile Phe Leu Glu Gly His Thr Phe Leu Val Arg Asn His
270 275 280

cgc cag gcog tce ttg gaa atc teg cca ata act tte ctt act got caa 1623
Arg Gln Ala Ser Leu Glu Ile Ser Pro Ile Thr Phe Leu Thr Ala Gln
285 280 295

aca ctc ttg atg gac ctt gga cag ttt cta ctg ttt tgt cat atc tet 1671
Thr Leu Leu Met Asp Leu Gly 31n Phe Leu Leu Phe Cys His Ile Ser
300 305 310

tcec cac caa cat gat ggc atg gaa get tat gtc aaa gtz gac age tgt 171¢
Ser His Gln His Asp Gly Met Glu Ala Tyr Val Lys Val Asp Ser Cys
315 320 325

cca gag gaa ccc caa cta cga atg zaa aat aat gaa gaa geg gaa gac 1767
Pro Glu Glu Pro Gln Leu Arg Met Lys Asn Asn Glu Glu Ala Glu Asp
330 335 340 345

tat gat gat gat ctt act gat tct gaa atg gat gtg gte agg ttt gat 1815
Tyr Asp Asp Asp Leu Thr Asp Ser Glu Met Asp Val Val Arg Phe Asp
350 355 360

gat gac aac tct cct tece ttt atc caa att cgc tea gtt gec aag aag 1863
Asp Asp Asn Ser Pro Ser Phe Ile Gln Ile Arg Ser Val Ala Lys Lys
365 370 375

cat cct aaa act tgg gta cat tac att get get gaa gag gag gac tagg 1911
His Pro Lys Thr Txp Val His Tyr Ile Ala Ala Glu Glu Glu Asp Trp
380 385 390

gac tat gct cce tta gte cte goce cece gat gac aga agt tat aaa agt 13859
Asp Tyr Ala Pro Leu Val Leu Ala Pro Asp Asp Arg Ser Tyr Lys Ser
395 400 405

caa tat ttg aac aat gge cct cag cgg att ggt agg aag tac aza aaa 2007
Gln Tyr Leu Asn Asn Gly Pro 31n Arg Jle Gly Arg Lys Tyr Lys Lys
410 7 415 420 425

gtc cga ttt atg gca tac aca gat gaa acc ttt aag act cgt gas gcet 2055
Val Arg Phe Met Ala Tyr Thr Asp Glu Thr Phe Lys Thr Arg Glu REla
430 435 440

att cag cat gaa tca gga atc ttg gga cct tta ctt tat ggg gaa gtt 2103
Ile Gln Eis Glu Ser Gly Ile Leu Gly Pro Leu Leu Tyr Gly Glu val
445 450 455

gga gac aca ctg ttg att ata ttt zag aat cas gea agc aga cca tat 2151
Gly Asp Thr Leu Leu Ile Ile Phe Lys Asn Gln Ala Ser Arg Pro Tyr
460 465 470

aac atec tac cct cac gga atc act gat gte cgt cet ttg tat tea agg 2199
Asn Ile Tyx Pro His Gly Ile Thr Asp Val Arg Pro Leu Tyr Ser Arg
475 480 485

aga tta cca aaa ggt gta zaa cat ttg asag gat ttt cca att ctg cea 2247
Arg Leu Pro Lys Gly Val Lys His Leu Lys Asp Phe Pro Ile Leu Pro
490 495 500 505

gga gaa ata ttc aaa tat zaa tgg aca gtg act gta gaa gat ggg cca 2285
Gly Glu Ile Phe Lys Tyr Lys Trp Thr Val Thr Val Glu Asp Gly Pro
510 515 520
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act aaa tca gat cct cgg tgc ctg acec cge tat tac tct agt tte gtt 2343
Thr Lys Ser Asp Pro Arg Cys Leu Thr Arg Tyr Tyr Ser Ser Phe Val
525 530 535

aat atg gag aga gat cta got tca gga cte att gge cct cteoc ctc ate 2381
Asn Met Glu Arg Asp Leu Ala Ser Gly Leu Iie Gly Pro Leu Leu Ile
540 545 550

tgc tac aaa gaa tct gta gat caz zga gga aac cag ata atg tca gac 24358
Cys Tyr Lys Glu Ser Val Asp Gln Arg Gly Asn Gln Ile Met Ser Asp
555 560 565

aag agg aat gtc atc ctg ttt tct gta ttt gat gag zac cga agc tgg 2487
Lys Arg Asn Val Ile Leu Phe Ser Val Phe Asp Glu Asn Axrg Ser Trp
570 57% _ 580 585

tac‘ctc aca gag aat ata caa cgec tit ctc cce aat cca gect gga gtg 2535
Tyr Leu Thr Glu Asn Ile Gln Arg Fhe Leu Pro Asn Pro Ala Gly Val
390 595 600

cag ctt gag gat cca gag ttc caa geoc tcc aac ate atg cac age atc 2583
Gln Leu Glu Asp Pro Glu Phe Gln Ala Ser Asn Ile Met His Ser Ile
605 610 615

aat ggc tat gtt ttt gat agt ttg cag ttg tca gtt tgt ttg cat gag 2631
Asn Gly Tyr Val Phe Asp Ser Leu Gln Leun Ser Val Cys Leu His Glu
€20 625 630

gtg gca tac tgg tac att cta agc att gga geca cag act gac ttc ctt 26739
val Bla Tyr Trp Tyr Ile Leu Ser Ile Gly Ala Gln Thr Asp Phe Leu
635 640 645

tct gtc ttc ttc tect gga tat acc ttc aaa cac aaa atg gtc tat gaa 2727
Ser Val Phe Phe Ser Gly Tyr Thr Phe Lys His Lys Met Val Tyr Glu
650 655 660 665

gac aca ctc acc cta ttc cca ttc tca gga gaa act gtc ttc atg tcog 2715
Asp Thr Leu Thr Leu Phe Pro Phe Ser Gly Glu Thr Val Phe Met Serx
670 675 680

atg gaa aac cca ggt cta tgg att ctg ggg tgc cac.aac tca gac ttt 2823
Met Glu Asn Pro Gly Leu Trxp Ile Leu Gly Cys His Rsn Ser Asp Phe
685 690 695

cgg aac aga ggc atg ace gcc tte ctg aag gtt tet agt tgt gac azg 2871
Arg Asn Arg Gly Met Thr Ala Leu Leu Lys Val Ser Ser Cys Asp Lys
700 705 710

azc act ggt gat tat tac gag gac agt tat gaa gat att tca gca tac 2918
Asn Thr Gly Asp Tyr Tyr Glu Asp Ser Tyr Glu Asp Ile Ser Ala Tyr
715 720 725

ttg ctg agt aaa aac aat gcc att gaa cca aga agc ttc tcc cag aat 2967
Leu Leu Ser Lys Asn Asn Ala Ile Glu Pro Rrg Ser Phe Serxr Gln Asn
730 735 740 743

tca aga cat caa gqct tat cga tac cgt'cga ggg g=a ata act cgt act 3015
Ser RArg His Gln Ala Tyr Arg Tyr Arg Rrg Gly Glu Ile Thr Arg Thr
750 755 760

act ctt cag tca gat caa gag gaa att gac tat gat gat acc ata tca 3063
Thr Leu Gln Ser Asp Gln Glu Glu Ile Asp Tyr Asp Asp Thr Ile Ser
765 770 - 775

gtt gaa atg aag aag gaa gat ttt gac att tat gat gag gat'gaa ast 3111
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Val Glu Met Lys Lys Glu Asp Phe Bsp Ile Tyr Asp Glu Asp Glu Asn
780 785 750

€ag agc cce ¢gc age ttt caa aag aaa aca cge cac tat ttt att get 3159
Gln Ser Pro Arg Ser Phe Gln Lys Lys Thr Arg His Tyr Phe Ile Rla
795 800 BOS

gca gig gag agg cte tgg gat tat ggg atg agt age tcc ceca cat gt 3207
Ala Val Glu Arg Leu Trp Asp Tyr Gly Met Ser Ser Ser Pro His Val
810 B15 820 825

cta aga aac agg gct cag agt gge aght gtc cet cag ttc aag aza gtt 3255
Leu Arg Asn Arg Ala Gln Ser Gly Ser Val Pro Gln Phe Lys Lys Val
-B30 B35 840

gtt tte cag gaa ttt act gat gge tce ttt act cag ccc tta tac cgt 3303
Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg :
845 850 855

gga gaa cta aat gaa cat ttg gga ctc ctg ggg cca tat ata aga gca 3351
Gly Glu Leu Asn Glu His Leu &ly Leu Leu Gly Pre Tyr Ile Arg Ala
860 365 870

gaa gtt gaa gat aat ate atg gta act ttc aga aat cag gcc tet cgt‘ 3395
Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
875 B8O 885

cce tat tec tte tat tet age <tt att teot tat gag gaa gat cag agg 3447
Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
B85S0 B95 900 805

caa gga gca gaa cCt aga aaa aac ttt gtc aag cct aat gaa acc aaa 3495
Gln Gly Ala Glu Pro Arg Lys Rsn Phe Val Lys Pro Asn Glu Thr Lys
910 915 920

act tac ttt tgg asa gtg caa cat cat atg gca cce act aaa gat gag 3543
Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
525 930 935

ttt gac tge =zaa gee tgg get tat tte tet gat gtt gac ctg gaa aaa 3581
Phe Asp Cys Lys Ala Txp Rla Tyr Phe Ser Asp Val Asp Leu Glu Lys
540 945 550

gat gtg cac tca gge ctg att gga ccc ctt ctg gte tge cac act aac 3639
Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
855 960 965

aca ctg mac cct get cat ggg aga caa gtg aca gta cag gaa ttt gcot 3687
Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
370 875 580 98BS

ctg ttt ttc acc atc ttt gat gag acc aaa age tgg tac ttc act gaa 3735
Leu Phe Phe Thr Ile Phe Rsp Glu Thr Lys Ser Trp Tyr Phe Thr Glu
830 985 1000

aat atg gaa aga aac tgc agg gct ccec tge aat atec cag atg gaa gat 3783
Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met Glu Asp
1005 1010 1015

cce act tit asa gag aat tat cgec ttc cat goca atec aat ggo tac ata 3831
Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn Gly Tyr Ile
1020 1025 1030

atg gat aca cta cct ggc tta gta atg gct cag gat caa agg att cga 3878
Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp Gln Arg Ile Arg
1035 1040 1045
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tgg tat ctg cte agc atg ggc 2g¢ asat gaa aac atc cat tet att cat 3927
Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn Ile His Ser Ile His
1050 1055 1060 1065

ttc agt gga cat gtg ttc act gta coa aaa aaa gag gag tat aaa atg 3875
Phe Ser Gly His Val Phe Thr val Arg Lys Lys Glu Glu Tyr Lys Met
1070 1075 1080

gca ctg tac aat cte tat cca ggt gtt ttt gag aca gtg gaa atg tta 4023
Ala Leu Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr Val Glu Met Leu
1085 1080 1083

cca tecc aaa gect gga att tgg cgg gtg gaa tge ctt att gge gag cat 4071
Pro Ser Lys Ahla Gly Ile Trp Rrg Val Glu Cys Leu Ile Gly Glu His
1100 1105 1110

cta cat get ggg atg age aca ctt ttt ctg gtg tac age aat aag tgt 4119
Leu His Ala Gly Met Ser Thr Leu Phe Leu Val Tyr Ser Asn Lys Cys
1115 1120 1125

cag act ccc ctg gga atg gect tct gga cac att aga gat ttt cag att 4167
Gln Thr Pro Leu Gly Met Ala Ser Gly His Ile Arg Asp Phe Gln Ile
1130 1135 ) 1140 1145

aca gct tca gga caa tat gga cag tgg gec cca aag ctg gecc aga ctt 4215
Thr Ala Ser Gly Gln Tyr Gly Gln Trp Ala Pro Lys Leu Ala Arg Leu
1150 -1155 1160

cat tat tcc gga tca atc aat gcc tgg age acc aag gag cecc ttt tet 4263
His Tyr Ser Gly Ser Ile Asn Ala Trp Ser Thr Lys Glu Pro Phe Serx
1165 1170 1175

tgg atc aag gtg gat ctg ttg gca cca atg att att cac gge atc aag 4311
Trp Ile Lys Val Asp Leu Leu RAla Pro Met Ile Ile His Gly Ile Lys
1180 1185 1150 _

acc cag ggt gece cgt cag aag ttc tcc age ctc tac atc tet cag ttt 4358
Thr Gln Gly Ala Arg Glm Lys Phe Ser Ser Leu Tyr Ile Sex Gln Phe
1185 1200 1205

atc atc atg tat agt ctt gat ggg aag aag tgg cag act tat cga gga 4407
Ile Ile Met Tyr Sexr Leu ARsp Gly Lys Lys Trp Gln Thr Tyr Arg Gly
1210 1215 1220 1225

aat tcc act gga acc tta atg gtc ttec ttt gge aat gtg gat teca tet 4455
Asn Ser Thr Gly Thr Leu Met Val Phe Phe Gly Asn Val Asp Ser Sex
1230 1235 1240

ggg ata aza cac aat att ttt aac cct cca att att gect cga tac atc 4503
Gly Ile Lys His BAsn Ile Phe Asn Pro Pro Ile Ile Ala Arg Tyr Ile
1245 1250 1255

cgt ttg cac cca act cat tat agc att cge age act ctt cge atg gag 4551
Arg Leu His Pro Thr His Tyr Ser Ile Rrg Ser Thr Leu Arg Met Glu
1260 1265 1270

ttg atg ggc tgt gat tta aat agt tgc age atg cca ttg gga atg gag 4583
Leu Met Gly Cys Asp Leu Asn Ser Cys Ser Met Pro Leu Gly Met Glu
1275 1280 1285

agt =aa gca ata tca gat gca cag att act get tca tec tac ttt ace 4647
Sexr Lys Ala Ile Ser Asp Ala Gin Ile Thr Ala Ser Ser Tyr Phe Thr
1280 1235 . 1300 1305

aat atg tit gcc acc tgg tct cct tea ama gct cga ctt cac ctc caa 4635
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Asn Met Phe Ala Thr

ggg agg agt
Gly Arg Ser

ctg caa gtg
Leu Gln Val
1340

cag gga gta
Gln Gly Val
1355

atc tecc
Ile Ser
1370

agc
Ser

ggc aaa
Gly Lys

gta
Val

tct
Ser

aac
Asn

gtg
Val

cce
Pro

cag agt
Gln Ser
1420

tgc gag gca
Cys Glu Als
1435
tgtgaaggaa
aagctctaag
tgtttgtgta
ctttaatgag
tgctgactct
ctttccttca
ttgctttget
aaaatattcet
tettacteca
ctttagettt
tagagatcat
cacacctcec
ttgecagetta
tttittcact

ggatcceecg

cggctgctgg

aat
Asn
1325

gac

Asp

aaa
Lys

agt
Sexr

aag
Lys

1310

gcc
Ala

ttc
Fhe

tct
Ser

caa

Trp

tgg
Trp

cag
Glin

ctg
Leu

gat

Gln Asp

gtt
Val

1375

ttt
FPhe

Ser

zga
Arg

aag
Lys

ctt
Leu
1360

ggc
Gly

cag
Gln

Pro

cct
Pro

aca
Thr

1345

acc
Thr

cat
His

gga
Gly

39

Ser Lys
1315

gtg
Val

cag

Gln Asn Asn Pro

1330

atg
Met

aaa
Lys

gtc aca gga
Val Thr Gly
1350

agc
Ser

atyg
Met

tat gtg aag
Tyr Val Lys
1365

Tttt
Phe

tgg acc ctc
Trp Thr Leu
1380

cag
Gln

tte
Phe

tcc
Ser

aat éaa gac
Asn Gln Asp

Lys

1335

gta
Val

gag
Glu

ttt
Phe

aca
Thr

Ala Arg Leu His Leu

1320

aat aat cca aaa gag

Glu

act
Thr

ttc
Phe

cag

PC

Gln

tagg
Trp

act
Thr

cte
Leu

aat

Gln Asn

cct
Pro

1385

gtg
Val
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4743

4791

4839

4887

4935

1350

cta gac
Leu Asp
1405

tgg gtg
Trp Val

cag
Gln

gac
Asp
ccttacttet
gtaaatataa
ttttagattc
gaaaacctgt
caacattcta
gaattgctaa
atttacacca
gtaaccttta
cacaggcata
ttaatttgta
aatcageccat
cctgaacctg
taatggttac
gcattctagt

aacgccagca

agatggcgga

cca
Pro

cac
His

cte

ccg
Pro

1385

tta ctg act cgce
Leu Leu Thr Aryg

1410

1425

1440
gtggtgtgac
aatttttaag
caacctatgg
tttgctecaga
ctcectccaaa
gttttttgag
caaaggaaaa
taagtaggca
gagtgtetge
aaggggtiaa
accacatttg
azacataasa
aaataaagca
tgtggtttgt
agacgtagee

cgcgatggat

cag att gce ctg agg
Gln Ile Ala Leu Arg

ataattggace
tgtataatgt
aactgatgaa
agaaatgcca
aaagaagaga
tcatgctgtyg
agctgcactyg
taacagttat
tattaataac
taaggaatat
tagaggttit
tgaatgcaat
atagcatcac
ccaaactcai
cagcgegteg

atgttctgce

tac
Tyr

ctt cga
Leu Arg

1415
atg gag gttt

Met Glu Val
1430

aaactaccta
gttaaactac
tgggagcagt
tctagtgatg
@aggtagaag
tttagtaata
ctatacaaga
aatcataaca
tatgctcaaa
ttgatgtata
acttgcttta
tgttgttgtt
zaatttcaca
caatgtatct
geccegagat

aagggttggt

1400

att
Ile

cac
Bis

ctg
Leu

ggc
Gly

tac tgageggecqg cgactctact agaggatctt
Leu Tyr

cagagattta
tgattectaat
ggtggaatgce
atgaggctac
accccaagga
gaactcttge
aaattatgga
tactgttttt
aattgtgtac
gtgeccttgac
aaazacctce
aabttgttta
aataaagceat
tatcatgtct
gcgcegegtg

ttgcgecattce

4983

5031

5082

5142
5202
5262
5322
5382
5442
5502
5562
5622
5682
5742
5802
5862
5822
5bg2

6042
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acagttctec
tgcecgecctg
aaatatattt
tggcgaatte
ttaaggtgac
tcaacagcgt
cgagaagttt
cgaagaatct
tagctgegee
gcteeecgatt
ctccecgecgt
tctgecageeg
cgggttcgge
atgcgcjatt
tgegteogte
ccggecaccte
aacagcggte
catcttctte
gaggcatccyg
tgaccaactc
tcgatgegac
cagaagegeyg
acgcecccagc
caataccgga
gttgggtcgt
ccaccgagac
ccaagttcgy
gccactggee
gggttattat
catggttttt
gtctgtggcect
aagctgggta

gggaaaaccc

gcaagaattg
cttcatecce
gcatgtcttt
gaacacgcag
gecgtgtggec
gccgeagatce
ctgatcgzaa
cgtgctttca
gatggtttet
ccggaagtgé
gcacagggtyg
gtegeggagg
ccattcggac
gctgatccece
gcgcagygcete
gtgcacgcgg
attgactgga
tggaggcegt
gagcttgeag
tatcagagct
gcaatcgtec
geegtoctgga
actcgteegy
aggaacccge
ttgttcataa
ccecattgggg
gtgaaggcecc
ccgtgggtta
tttgggcgtt
ggatggectg
gccaaacacc
ccectctagag

tggegttace

attggctcca
gtggccegtt
agttctatga
atgecagtcgg
tcgaacacceg
agcttgatat
agttcgacag
gcttcgatgt
acaéaéatcg
ttgacattgg
tcacgttgea
ccatggatgc
cgcaaggaat
atgtgtatca
tcgatgaget
atttcecgete
gcgagcegat
ggttgccttig
gatcgocgeg
tggttcacgg
gatccogage
ccgatggcectg
atcgggagat
gectatgacgg
acgeggggtt
ceaatacgec
agggctcgca
gggacggggt
gcgtggggte
ggcatggacc
ccegagecec
cgaattaatt

caacttaatce

40

attcttggag
gctcgegttt
tgacacesaac
ggcggegegy
agcgaccctg
gaaaaagcet
cgtctcecgac
aggagggegt
ttatgtttat
ggaattecagc
agacctgcct
gatcgctgeg
cggtcaatac
ctggcaaact
gatgetttagg
caacaatgtc
gttcggggat
tatggagcag
gctcecgggeg
caatttecgat
cgggactgte
tgtagaagta
gggggaggct
caataaaaag
cggtcccagg
cgegtttett
geeaacgteg
cceccatggy
aggtccacga
gcatgtactg
aadaaccacc
cactggccegt

gcettgeage

tggtogaatcc
gcetggeggig
ccegeecaqc
tccgaggteeo
cagcgacccg
gaactcaccy
ctgatgcage
ggatatgtecc
cggcactttyg
gagagcctga
gaaaccgaac
geegatetta
actacatggce
gtgatggacg
gccgaggact
ctgacggaca
tcecaatacyg
cagacgcgct
tatatgetcc
gatgcagctt
gggcgtacac
ctcgeegata
aactgaaaca
acagaataaa
gctggeactce
ccttttcoce
gggecggcagy
gaatggttta
ctggactgag
gcgcgacacy
gcgeggaktt
cgttttacaa

acatccecect
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gttagcgagg
tcececggasayg
gtcttgtcat
acttcgeata
cttaacageg
cgacgtctgt
tctecggagag
tgecgggtaaa
catcggcege
cctattgeat
tgeccecgetgt
gccagacgag
gtgattteat
acaccgtecag
gcecececgaagt
atggcegeat
aggtcgccaa
acttcgageg
gecattggtet
gggegeaggg
aaatcgceccg
gtggaaaccy
cggaaggaga
acgcacgggt
tgtcgatacc
accccacecec
ccctgeccata
tggttegtyg
cagacagacc
aacaccgggce
ctggegtgee
cgtecgtgact

ttcgeceocaget

6102
6162
6222
6282
6342
6402
6462
6522
6582
6642
6702
6762
6822
6882
6942
7002
7062
7122
7182
7242
1302
7362
7422
7482
7522
7602
7662
1722
182
7842
7802
7962

8022
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ggcataatag
gcgaatggceg
tatggtgcac
cgccaacace
aagctgtgac
gctgcgagacg
gcttegtage
ttaatgtcat
gcggaacccee
aataaccctyg
tcegtgtege
aaacgctggt
aactggatct
tgatgagcac
aagagcaact
tcacagaazaa
ccatgagtga
taaccgettt
agctgaatga
caacgttgeg
tagactggat
getggtttat
cactggggee
caactatgga
ggtaactgtc
aatttaaaag
gtgagttttc
atcctttett
tggtttgttt
gagcgcagat
actctgtagc
gtggcgataa

agceggteggg

cgaagaggec
cctgatocgag
tctcagtaca
cgetgacgeg
cgtecteeyggg
&aagggygggg
tagaacatca
gataataatg
tatttgttta
ataaatgctt
ccttattece
gaaagtaaaa
caacagcggt
ttttaaagtt
cggteogececge
gcatcttacg
taacactgcg
tttgecacaac
agccatacca
caaactatta
ggaggcggat
tgctgataaa
agatggtaag
tgaacgaaat
agaccaagtt
gatctaggtyg
gttccactga
tctgegegta
gccggatcaa
accaaatact
accgectaca
gtegtgtett

ctgaacgggy

cgcaccgatc
tattttctce
atctgctctg
ccotgacggdy
agctgcatgt
taccagettc
tgttctgygta
gtttcttaga
tttttctaaa
caataazatt
ttttttgegg
gatgctgaag
aagatccttg
ctgetatgtg
atacactatt
gatggcatga
geccaacttac
atgggggatc
aacgacgagc
actggcgaac
aaagttgcag
tctggageceg
ccctececgta
agacagatcg
tacfcatata
aagatccttt
gcgtcegacc
atctgctget
gagctaccaa
gttcttctag
tacctegete

accgggttgg

ggttcgtgca

41

gcccttecea
ttacgestct
atgccygeata
cttgtetget
gtcagaggtt
gtagctagaa
cccecctegt
cgtecaggtgg
tacattcaaa
gaaaaaggaa
cattttgeet
atcagttggg
agagtttticg
gcgeggtatt
ctcagaatga
cagtaagaga
ttctgacaac
atgtaactcg
gtgacaccac
tacttactct
gaccacttct
gtgagegtgg
tcgtagttat
ctgagatagg
tactttagat
ttgataatcet
ccgtagaaaa
tgcaaacaza
ctetttttee
tgtagcegta
tgctaatecct
actcaagacg

cacagcceag

acagttgcge
gtgcggtatt
gttaagccag
ceeggeatec
ttcaccgtca
catcatgttc
gatacgecta
cacfttthg
tatgtatceg
gagtatgagt
tcctgttttt
tgcacgagtg
ccocgaagaa
atccecgtatt
cttggttgay
attatgcagt
gatcggagga
ccttgategt
gatgcctgta
agctteccgg
gcgecteggee
gtctegeggt
ctacacgacg
tgccteactg
tgatttaaaa
catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaacf
gttaggccac
gttaccagtg
atagttaccg

cttggagcga
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agcctgaatg
tcacaccegea
ccoccgacacc
gcttacagac
tcaccgaaac
tgggatatca
tttttatagg
ggaaatgtge
ctcatgagac
attcaacatt
gctcacceag
ggttacatcg
cgttttccaa
gacgccogggce
tactcaccag
gctgccataa
ccgaaggage
tgggaaccgg
gcaatggcaa
c;acaattaa
cttecocggetg
atcattgcag
gggagtcagg
attaagcatt
cttecattttt
atccqttaac
tcttettgag
ctaccagcgg
ggcttcagea
cacttcasaga
getgoetgeca
gataaggcgce

acgacctaca

8082
8142
8202
8262
8322
8382
8442
B502
B562
Be22
8682
8742
8802
8862
B892z
8982
9042
8102
9162
9222
9282
9342
5402
9462
9522
9582
9642
8702
8762
5822
9882
5942

10002
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ccyaactgag atacctacayg cgtgagetat gagaaagcge cacgcttcoec gaagggagaa 10062
aggcggacag gtatccggta agcggecaggyg tcggaacagg agagcgcacg agggagctte 10122
cagggggaaa cgcctggtat cttiatagte ctgtegggtt tcgccacctc tgacttgage 10182
gtegattttt gtgatgetcg tcagggggge ggagectatg gaaaaacgec ageoaacgcegg 10242
cctttttacg gttectggee ttttgetgge citttgetea catgttettt coctgegttat 10302
cccectgatte tgtggataac cgtattaccg cctttgagtg agectgatace gotcgocgea 10362
gccgaacgac cgagcgcagce gagtcagtga gegaggaagc ggaagagcgc ccaatacgea 10422
aaccgcctct cececgegegt tggeocgatte attaatgeag ctggeacgac aggtttceceg 10482
actggaaagc gggcagtgayg cgcaacgcaa ttaztgtgag ttagectcact cattaggecac 10542
cccaggettt acactttatg ctteceggete gtatgttgtg tggaattgtg ageggataac 10602
aatttcacac aggaaacagc tatgaccatg attacgccaa gcetctctaga gectctagage 10662
toctagagetc tagagagett goatgectge aggteg 10698
<210> 13
<211> 1459
<212> PRT
<213> Artificial Sequence
<223> Description of Artificial Sequence: pTGFB-2hyg-s
<400> 13
Met Gln Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu Leu Arg Phe
-15 -10 -5
Cys Phe Ser Ala Thr Arg Arg Tyr Tyr Leu Gly Ala Val Glu Leu Ser
-1 1 5 10
Trp Asp Tyr Met Gln Ser Asp Leu Gly Glu Leu Pro Val Asp Ala Arg
i5 20 25
Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe Asn Thr Ser Val Val
340 35 40 45
Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Asp His Leu Phe Asn Ile
50 55 60
Ala Lys Pro Arg Pro Pro Trp Fet Gly Leu Leu Gly Pro Thr Ile Gln
65 70 75
ARla Glu Val Tyr Rsp Thr Val Val Ile Thr Leu Lys Asn Met Ala Ser
80 85 50
His Pro Val Ser Leu His Ala Val Gly Val Ser Tyr Trp Lys Ala Ser
95 100 105
Glu Gly Ala Glu Tyr Asp Asp Gln Thr Ser Gln Arqg Glu Lys Glu Asp
110 115 120 125
Asp Lys Val Phe Pro Gly Gly fer His Thr Tyr Val Trp Gln Val Leu
130 135 140
Lys Glu Asn Gly Pro Met Ala fer BAsp Pro Leu Cys Leu Thr Tyr Ser
145 150 155
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Tyr
Gly
. Gln
190
Lys
Ala
Val
Tyr
Phe
270
Leu
Asp
Asp
Gln
Leu
350
Pro
Trp
Leu
Asn
Rla
430
Ser
Leu
His

Gly

Leu
Ala
175
Thr
Ser
Ala
Asn
Trp
255
Leu
Glu
Len
Gly
Leu
335
Thr
Ser
val
Val
Gly
415
Tyrxr
Gly
Ile

Gly

Val
495

Sex

160

Leun

Leu

Trp

Ser

Arg

240

Eis

Glu

Ile

Gly

Met

320

Asp

Phe

Bis

Leu

400

Pro

Thr

Ile

Ile

Ile

480

Lys

His
Leu
His
His
Ala
225
Ser
Val
Gly
Ser
Gln
305
Glu
Met
Ser
Ile
Tyr
385%
Ala
Gln
Asp
Leu
Phe
465

Thr

His

Val
Val
Lys
Ser
210
Arg
Leu
Ile
His
Pro
290
Phe
Ala
Lys
Glu
Gln
370
Ile
Pro
Arg
Glu
Gly
4590
Lys

Asp

Leu

Asp
Cys
Phe
185
Glu
Ala
Pro
Gly
Thr
275
Ile
Leu
Tyr
Asn
Met
355
Ile
hla
Asp
Ile
Thr
435
Pro
Asn

Val

Lys

Leu

Axg
180
Ile
Thr
Trp
Gly
Met
260
Phe
Thr
Leu
Val
Asn
340
Asp
&rg
Ala
Asp
Gly
420
Fhe
Leu
Gln

RAra

Asp
500

Yal
165

Glu

eu

Lys

Pro

Leu
245

-

aly

Leu

Phe

Phe

Lys

325

Glu

Val

Serx

Glu

Arg

405

Arg

Lys

Leu

Ala

Pro

48S

Phe

Gly
Leu
Asn
Lys
230
Ile
Thr
Val
Leu
Cys
310
Val
Glu
Val
vVal
Glu
390
Ser
Lys
Thr
Tyr
Ser
470

Leu

Pro

43

}isp
Ser
Phe
Ser
215
Met
Gly
Thr
Arg
Thr
295
His
Asp
Ala
Arg
Rla
375
Glu
Tyr
Tyr
Arg
Gly
455
Axg

Tyr

Iie

Leu

Leu

Ala

200

Leu

His

Cys

Pro

Asn

280

Ala

Ile

Ser

Glu

Phe

360

Lys

Asp

Lys

Lys

Glu-

440

Glu

Pro

Ser

Leu

Bsn

Ala

185

Val

Met

Thr

His

Glu

265

His

Gln

Ser

Cys

Asp

345

Asp

Lys

Trp

Ser

Lys

425

Ala

Val

Tyx

Arg

Pro
505

Ser
170
Lys
Phe
Gln
vVal
Arg
250
Val
Arg
Thxr
Ser
Pro
330
Tyr
Bsp
His
Asp

Gln

410

Val

Ile

Gly

Asn

Arg

480

Gly

Gly
Glu
Asp
Asp
Asn
235
Lys
His
Gln

Leu

His

Leu

Lys

Glu

220

Gly

Ser

Ser

Ala

Leu

300

Gln

315..

Glu

Asp

Asp

Pro

Tyr

385

Tyr

Arg

Gln

Asp

Ile

475

Leu

Glu

Glu

Asp

Asn

Lys

380

Ala

Leu

Phe

His

Thr

460

Tyr

Pro

Ile
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Ile
Thr
Gly
205
Asp
Tyr
Val
Ile
Ser
285
Met
His
Pro
Asp
Ser
365
Thxr
Pro
Asn
Met
Glu
445
Leu
Pro

Lys

Phe



Lys
510
Pro
Asp
Ser
Ile
Asn
550
Pxro
Phe
Tyr
Ser
Leu
670
Gly
Met
Tyr
Ahsn
Ala
750
Asp
Lys
Ser
Leu
Ala

830

Phe

WO 01/70968

Tyr
Arg
Leu
Val
Leu
575
Ile
Glu
Asp
Ile
Gly
655
Phe
Leu
Thr
Tyr
Asn
735
Tyr
Gln
Glu
Phe
Trp
B15

Gln

Thr

Lys

Cys

Ala

Asp

560

Phe

Gln

Phe

Serxr

Leu

640

Tyr

Pro

Trp

Ala

Glu

720

Arg

Glu

Asp

Gln

800

Asp

Ser

Asp

Trp
Leu
Ser
545
Gin
Ser
Arg
Gln
Leu
625
Ser
Thr
Phe
Ile
Leu
705
Asp
Ile
Tyr
Glu
Phe
785
Lys
Tyr

Gly

Gly

Thr

Thr
530
Gly
Arg
Val
Phe
Ala
610
Gln
Ile
Phe
Ser
Leu
690
Leu
Ser
Glu
Arg
ile

770

Asp

Val
515

Bxrg

Len

Gly

Fhe

Leu

595

Ser

Leu

Gly

Lys

Gly

675

Gly

Lys

Tyxr

Pro

Arg

755

Asp

Ile

Thr

Met

Val

B35

Fhe

Thr

Tyr

Ile

Asn

AsD

580

Pro

Asn

Ser

Ala

His

660

Glu

Cys

Val

Glu

Arg

740

Gly

Tyr

Tyr

Ser
820

Pro

Tyr
Gly
Gln
565
Glu
Asn
ile
Val
Gln
645
Lys

Thr

dis

Asp
725
Ser
Glu
Asp
Asp
His
BOS

Ser

Gln

Gln

Glu

Ser

Pro

550

Ile

Asn

Pro

Met

Cys

630

Thr

Met

Val

Asn

Ser

710

Ile

Phe

Ile

Asp

Glu

790

Tyx

Ser

Phe

Pro

44
Asp

Ser

535

Leu

Met

Arg

Ala

His

615

Leu

Asp

val

Fhe

Ser

695

Cys

Ser

Ser

Thr

Thx

775

Asp

Phe

Pro

Lys

Leu
855

Gly
520
Phe
Leu
Ser
Ser
Gly
600
Ser
His
Phe
Tvr
Met

680

Asp

Asp

Ala

Gln

Arg

760

Ile

Glu

Ile

His

Lys

840

Tyr

Prec

Val

Ile

Asp

Trp

585

Val

Ile

Glu

Leu

Glu

665

Ser

Phe

Lys

Tyr

Rsn
745

Asn

Ala
Val
825

Val

Arg

Thr

Asn

Cys

Lys

570

Tyr

Gln

Asn

val

Ser

650

Asp

Met

Arg

Rsn

Leu

730

Ser

Thr

Val

Gln

Rla

810

Leu

Val

Gly

Lys
Met
Tyr
555
Arg
Leu
Leu
Gly
Ala
635
Val
Thr
Glua
Asn
Thr
715
Leu
ATg
Leu
Glu
Ser
785
Val
Arg

Phe

Glp

Ser

Glu
540

Lys
Esn
Thr
Glu
Tyr
620
Tyr
Phe
Leu
Asn
Arg
700
Gly
Ser
His
Gln
Met
780
Pro
Glu
Asn

Gln

Leu
860
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Zsp
525
Arg
Glu
val
Glu
Asp
605
val
Trp
Phe
Thr
Pro
685
Gly
Asp
Lys
Gln
Ser
765
Lys
Aryg
Arg
Arg
Glu

845

Asn
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Glu His Leu

Asn Ile Met

B8O

Ser
895

Tyx

Pro
810

Arg Lys

Lys Val Gln

Ala Trp Ala

Gly Ile

960

Leun

hla His

975

Gly

Ile Phe

580

Asp

Asn Cys Arg

Glu Asn Tyr

Gly Leu
1040

Pro

Ser Met
1055

Gly

Val Phe

070

Thr

Leu Tyr Pro

Gly Ile Trp

Met Ser Thr

Ser.

Gly Leu

865

Val Thr

Leu Ile
Asn Phe

His
930

His

Tyr Phe

945

Gly Pro

Arg Gln

Glu Thr

Ala Pro
1010

Axg Phe
1025

Val Met
Ser Asn
Val Arg
Gly Vval

1080

Arg Val

1105

Leu Phe

1120 .

Gly Met
1135

Ala

Gln
150

Tyr Gly

Ser Ile Asn

Leu

Asp

Arg
1200

Ser

Gln

Ala Trp Ser

1170

Leu Ala Pro Met

1185

Gln Lys Phe Ser Ser

Gly His Ile Arg

Trp ARla

Leu Gly Pro Tyr Ile

870

Arg

Phe Esn Gln Ala Ser

g85

Arg

Ser Tyr Glu Glu Gln

800

Asp

Val
915

Thr
920

Lys Pro Asn Glu

Met Ala Pro Thr Lys

935

Asp

Ser val Asp Leu Glu

950

Val
965

Leu Leu Cys KHis Thr

Val Thr Val Gln Glu Phe

9840
Ser Phe Thr
1000

Lys
885

“rp Tyr

Zle Gln Met Glu

1015

Cys Asn

Ala Zle Asn

1030

His Gly Tyr

Ala Gln Asp Gln

1045

Arg Ile

Glu Asn Ile His Ser Ile

1060

Lys Lys Glu Glu
1075

Tyr Lvs
1080

Phe Glu Thr Val Glu
1085

Met

Glu Cys Leu Ile Gly

1110
Leu Val Tyr Ser Asn
1125

Lys

Asp Phe Gln

1140

Pro Lys
1155

Thr Lys
1175

1190

1205

Glu

Leu Ala Arg
1160
Glu Pro Phe

Ile Ile His Gly Ile

Leu Tyr Tle Ser Gln

Ala

Arg

Arg

905

Lys

Glu

Lys

Asn

Ala

985

GIu

Asp

Ile

Arg

His

1065

Met

Leu

His

Val
875

Glu

Pro
BSO

Tyr

Gln Gly

Thr Tyr FPhe

Phe Asp Cys

540

Val
955

Asp His

Thr
970

Leu Asn

Leu FPhe Fhe

2sn Met Glu

Thr Phe
1020

Pro
Met Asp Thr
1035

Trp Tyr Leu
1050

Phe Ser Gly

Ala Leu Tyr

Pro Ser Lys
1100

Leu His Ala
1115
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Asp
Phe
Glu
Trp
825
Lys
Ser
Pro
Thr
Arg
1005
Lys
Leu
Leu
His
Asn
1085

Ala

Gly

Cys Gln Thr Pro Leu

Ile
1145

Leu

Ser

Lys

1130

Thr Ala Ser

Gly

His Tyr Ser Gly

Trp Ile Lys
1180

1165

Val

Thr Gln Gly Ala

1195

Phe Ile Ile Met Tyr

1210
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Ser Leu Asp Gly Lys Lys Trp 6in Thr Tyr Arg Gly Asn Ser Thr Gly
1215 1220 1225

Thr Leu Met Val Phe Phe Gly Asn Val Asp Ser Ser Gly Ile Lys His
230 1235 1240 1245

Asn Ile Phe Asn Pro Pro Ile Zle Ala Arg Tyr Ile Arg Leu His Pro
' 1250 1255 1260

Thr His Tyr Ser Ile Arg Ser Thr Leu Arg Met Glu Leu Met Gly Cys
1265 1270 1275

Asp Leu Asn Ser Cys Ser Met Pro Leu Gly Met Glu Ser Lys Ala Ile
1280 1z85 1250

Ser Asp Rla Gln Ile Thr Ala fer Ser Tyr Phe Thr Asn Met Phe Ala
12895 1300 1305

Thr Trp Ser Pro Ser Lys Rla Arg Leu His Leu Gln Gly Arg Ser Asn
310 1315 1320 1325

Ala Trp Arg Pro Gln Val Asn Asn Pro Lys Glu Trp Leu Gln Val Asp
1330 1335 1340

Phe Gln Lys Thr Met Lys Val Thr Gly Val Thr Thr Gln Gly Val Lys
1345 1350 1355

Ser Leu Leu Thr Ser Met Tyr Val Lys Glu Phe Leu Ile Ser Ser Ser
13860 1365 1370

Gln Asp Gly His Gln Trp Thr Leu Phe Phe Gln Asn Gly Lys Val Lys
1375 13B0 1385

Val Phe Gln Gly Asn Gln Asp S=r Phe Thr Pro Val Val Asn Ser Len
380 1385 1400 1405

Asp Pro Pro Leu Leu Thr Arg Tyr Leu Arg Ile His Prc Gln Ser Trp
1410 1415 1420

Val His Gln Ile Ala Leu Arg Met Glu Val Leu Gly Cys Glu Ala Gln
1425 1430 1435

Asp Leu Tyr
14490

<210> 14

<211> 10698

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: pTGFB-3

<220>
<221> CDS
<222> (676)..({5052)

<220>
<221> mat_peptide
<222> (733)..(5052)

<400> 14
cgcgttgaca ttgattattg actagttatt aatagtaatc a2attacgggg tcattagttc 60
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atagcccata tatggagttc cgcgttacat aacttacggt aaatggcceg cctggctgac 120
cgcccaacga cccccgccca ttgacgteaa taatgacgta tgtteccata gtaacgccaa 180
tagggacttt ccattgacgt caatgggtgg agtatttacg gtzaactgcec cacttggeag 240
. tacatcaagt gtatcatatg ccaagtacgc cccctattga cgtcaatgac ggtaaatgge 300
ccgectggea ttatgeccag tacatgacct tatgggactt teoctacttgg cagtacatect 360
acgtattagt catcgctatt accatggtga tgcggttttg gcagtacatc aatgggogtg 420
gatageggtt tgactcacgg ggatttccaa gtctecacce cattgacgte aztgggagtt 480
tgttttggca ccaaaatcaa cgggactttc caamatgtcyg taacaactcc gccecattga 540
cgcaaatggg cggtaggegt gtacggtggg aggtctatat aagcagagcet ctctggectaa €00
ctagagaacc cactgcttac tggeottatcg aaattaatac gactcactat agggagacce 660
aagcttgacc tcgag atg caa ata gag cte tcc ace tge tte ttt ctg tge 711
Met Gln Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys
-15 -10 '
ctt ttg cga ttc tgc tit agt Jcc acc aga aga tac tac ctg ggt gca 759
Leu Leu Arg Phe Cys Phe Ser Ala Thr Arg Arg Tyr Tyr Leu Gly Ala
=5 -1 1 5

gtg gaa ctg tca tgg gac tat atg caa agt gat ctc ggt gag ctg cct BO7
Val Glu Leu Ser Trp Asp Tyr Met Gln Ser Asp Leu Gly Glu Leu Pro

i0 15 20 25

gtg gac gca aga ttt cct cct aga gtg cca aaa tct ttt ceca ttc aac B55
Val Asp Ala Arg Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe Asn

' 30 35 40

acc tca gtc gtg tac aaa aag act ctg ttt gta gaa ttc acg gat cac 503
Thr Ser Val Val Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Asp His

45 50 55
ctt ttc aac atc gct aag cca agg cca cec tgg atg ggt ctg cta ggt 951
Leu Phe Asn Ile Ala Lys Pro Arg Pro Pro Trp Met Gly Leu Leu Gly
60 65 70
cct acc atc cag gct gag gtt tat gat aca gtg gtc att =sca ctt aag 8995
Pro Thr Ile Gln Ala Glu Val Tyr Asp Thr vVal Val Ile Thr Leu Lys
75 BO B5

aac atg gct teec cat cet gte agt ctt cat get gtt ggt gta tcec tac 1047
Asn Met BAla Ser Bis Pro Val Ser Leu His Ala Val Gly Vsl Ser Tyx

50 95 100 105

tgg aaa gct tect gag gga get gaa tat gat gat cag acc agt caa agg 1095
Trp Lys Ala Ser Glu Gly Ala Glu Tyr BAsp Asp Gln Thr Ser Gln Arg

110 115 120
gag aaa gaa gat gat aaa gtc ttc cct ggt gga agc cat aca tat gtc 1143
Glu Lys Glu Asp Asp Lys Val Phe Pro Gly Gly Ser His Thr Tyr Val
125 130 135
tgg cag gtc ctg aaa gag aat ggt cca atg gcc tet gac cca ctg tgc 1151
Trp Gln Val Leu Lys Glu Asn Gly Pro Met Ala Ser Asp Pro Leu Cys
140 145 150

ctt acc tac tca tat ctt tct cat gcg gac ctg gta saa gac ttg aat 1239
Leu Thr Tyr Ser Tyr Leu Ser His Rla Asp Leu Val Lys Asp Leu Asn
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155 1606 165

tca ggc ctc att gga goe cta cta gta tgt aga gaz ggg agt ctg gce 1287
Ser Gly Leu Ile Gly Rla Leu Leu Val Cys Arg Glu Gly Ser Leu Ala
170 175 180 185

aag gaa aag aca cag acc ttg cac aaa tft ata cta ctt ttt get gta 1335
Lys Glu Lys Thr Gln Thr Leu Kis Lys Phe Ile Leu Leu Phe Ala Val
130 195 200

ttt gat gaa ggg aaa agt tgg cac tca gaa aca aag aac tcc ttg atg 1383
Phe Asp Glu Gly Lys Ser Trp Eis Ser Glu Thr Lys Asn Ser Leu Met
205 210 215

cag gat agg gat gct geca tct gect cgg gec tgy cct aaa atg cac aca 1431
Gln Asp Arg Asp Rla Rla Ser hla Arg ARla Trp Pro Lys Met His Thr
220 225 230

gtc aat ggt tat gta aac agg tct ctg cca ggt ctg att gga tgec cac 1473
Val Asn Gly Tyr Val Asn Arg Ser Leu Pro Gly Leu Ile Gly Cys His
235 244§ 245

agg aaa tca gtc tat tgg cat gtg att gga atg ggc acc act cct gaa 1527
arg Lys Ser Val Tyr Trp His Val Ile Gly Met Gly Thr Thr Pro Glu
250 255 260 265

gtg cac tca ata ttc ctc gaa ggt cac aca ttt ctt gtg agg aac cat 1575
Val His Ser Ile Phe Leu Glu Gly His Thr Phe Leu Val Arg Asn His
210 275 280

cgc cag gog tec ttg gaé ztc tcg cca ata act ttec ctt act got caa 1623
Arg Gln Ala Ser Leu Glu Ile Ser Pro Ile Thr Phe Leu Thr Ala Gln
285 290 295

aca ctec ttg atg gac ctt gga cag ttt cta ctg titt tgt cat atc tct 1671
Thy Leu Leu Met Rsp Leu Gly Gln Phe Leu Leu Phe Cys His Ile Ser
300 305 310

tcc cac caa cat gat ggc atg gaz gect tat gtc aaa gta gac agce tgt 1718
Ser His Gln His Asp Gly Met Glu Ala Tyr Val Lys Val Asp Ser Cys
315 320 325

cca gag gaa ccc caa cta cga atg =az aat ast gaa gaa gcg gaa gac 1787
Pro Glu Glu Pro Gln Leu Arg Met Lys Asn Asn Glu Glu Ala Glu Asp
330 335 340G 345

tat gat gat gat ctt act gat tct gaa atg gat gty gte agg ttt gat 1815
Tyr Asp Asp Asp Leu Thr Asp Ser Glu Met Asp Val Val Arg Phe Asp
‘ ' 350 355 360

gat gac aac tct cct tec ttt atc caa att cge tea gtt gec aag aag 1B63
Asp Asp Asn Ser Pro Ser Phe Ile Gln Ile Arg Ser Val Ala Lys Lys
365 370 375

cat cct aaa act tgg gta cat tac att gct get gaa gag gag gac tgg 1911
His Pro Lys Thr Trp Val His Tyr Ile Ala Ala Glu Glu Glu Asp Trp
" 380 385 390

gac tat gct ccc tta gtc ctc goe cce gat gac aga agt tat aaa agt 18585
Asp Tyr Ala Pro Leu Val Leu Ala Pro Asp Asp Axg Ser Tyr Lys Ser
385 400 405

caa tat ttg aac aat ggc cct cag cgg att ggt agg aag tac aaa aaas 2007
Gln Tyr Leu Bsn Asn Gly Pro Gln Arg Ile Gly Arg Lys Tyr Lys Lys
410 415 420 425
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gtc cga ttt atg gca tac aca gat gaa acc ttt zag act cgt gaa gct 2055
Val Arg Phe Met Rla Tyr Thr Asp Glu Thr Phe Lys Thr Arg Glu Ala
430 435 440

att cag cat gas tca ggas atc ttg gga cct tta ctt tat ggg gaa gtt 2103
Ile Gln His Glu Ser Gly Ile Leu Gly Pro Leu Leu Tyr Gly Glu Val
445 450 ' 455

gga gac aca ctg ttg att ata ttt zag aat caa gca agc aga cca tat 2151
Gly Asp Thr Leu Leu Ile Ile Phe Lys Asn Gln Ala Ser Arg Pro Tyr
460 465 470

aac atc tac cct cac gga atc act gat gtc cgt cct ttg tat tca agg 2199
Asn Ile Tyr Pro His Gly Ile Thr Asp Val Arg Pro Leu Tyr Ser Arg
475 480 485

aga tta cca aaa ggt gta aaa cat ttg aag gat ttt cca att ctg cca 2247
Arg Leu Pro Lys Gly Val Lys His Leu Lys Asp Phe Pro Ile Leu Pro
490 455 500 505

gga gaa ata ttc aaa tat aaa —gg aca gtg act gta gza gat ggg cca 2295
Gly Glu Ile Phe Lys Tyr Lys Trp Thr val Thr Val Glu Asp Gly Pro
310 515 520

act aaa tca gat cct cgg tge ctg acc cgc tat tac tct agt ttec gtt 2343
Thr Lys Ser Asp Pro Arg Cys Leu Thr Rrg Tyr Tyr Ser Ser Phe Val
525 530 535

aat atg gag aga gat cta gct —ca gga ctc att gge ect ctc ctc ate 2381
Asn Met Glu Arg Asp Leu Ala 3er Gly Leu Ile Gly Pro Leu Leu Ile
540 345 550

tgc tac aaa gaa tet gta gat =cas aga gga aac cag ata atg tca gac 2439
Cys Tyr Lys Glu Ser Val Asp Sln Arg Gly Asn Gln Ile Met Ser Asp
555 560 565

aag agg aat gtc atc ctg ttt tct gta ttt gat gag aac cga age tgg 2487
Lys Arg Asn Val Ile Leu Phe Ser Val Phe Asp Glu Asn Arg Ser Trp
570 575 580 585

tac ctc aca gag aat ata caa cgc ttt ctec ccc aat cca get gga gtg 2535
Tyr Leu Thr Glu Rsn Ile Gln Arg Phe Leu Pro Asn Pro Ala Gly Val
590 595 600

cag ctt gag gat cca gag ttc caa geec tec aac atc atg cac agce atc 2583
Gln Leu Glu Asp Pro Glu Phe 3ln Ala Ser Asn Ile Met His Ser Ile
605 610 €15

aat ggc tat gtt ttt gat agt ttg cag ttg tca gtt tgt ttg cat gag 2631
Asn Gly Tyr Val Phe Asp Ser Leu Gin Leu Ser Val Cys Leu His Glu
620 625 630

gtg‘gca tac tgg tac att cta age att gga geca cag act gac ttc ctt 2678
Val Ala Tyr Trp Tyr Ile Leu Ser Ile Gly Ala Gln Thr Asp Phe leu
635 640 645

tct gte ttc ttc tct gga tat acc ttc zaa cac aaa atg gtc tat gaa 2727
Ser Val Phe Phe Ser Gly Tyr Thr Phe Lys His Lys Met Val Tyr Glu
650 655 060 665

gac aca ctc acc cta ttc cca ttec tca gga gaa act gtc ttc atg teg 2775
Asp Thr Leu Thr Leu Phe Pro Phe Ser Gly Glu Thx Val Phe Met Ser
€670 675 680

atg gaa aac cca ggt cta tgg att ctg gyg tge cac aac tca gac ttt 2823
Met Glu Asn Pro Gly Leu Trp Ile Leu Gly Cys His Asn Ber hsp Phe
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cgg

aac
Asn

ttg
Leun
730

tca
Ser

act
Thr

gtt
val

cag
Gln

gca
Ala
B1C

cta
Leu

gtt
Val

gga
Gly

gaa
Glu

cce
Pro
850

Caa

Gln

act
Thr

ttt
Phe

aac
Asn

act
Thr
715

ctg
Leu

aga
Arg

ctt
Leu

gaa
Giu

age
Ser
785

gtg
Val

aga
Arg

ttc
Phe

gaa
Glu

gtt
Val
875

tat
Tyr

gg=
Gly

tac
Tyr

gac
Asp

aga
Arg
700

ggt
Gly

agt
Ser

cat
His

cag
Gln

atg
Met
780

cece
Pro

gag
Glu

aac
Asn

cag
Gln

cta
Leu
B&O

gaa
Glu

tcc
Ser

gca
Ala

ttt
Phe

tgc
Cys
540

6BS

ggc
Gly

gat
hsp

aaa
Lys

caa
Gln

tca
Ser
765

aag

Lys

cgc
Arg

agg
Arg

agyg
Arg

gaa
Glu
845

aat
Asn

gat
Asp

tte
Phe

gaa
Glu

tgg
825

aaa
Lys

atg
Met

tat
Tyr

aac
Asn

gct
Ala

-750

gat
Asp

aag
Lys

agc
Ser

ctc
Leu

gct
Ala
830

ttt
Phe

gaa
Glu

aat
Asn

tat
Tyr

cct
Pro
910

acda

Lys

gcc
Ala

acc
Thr

tac
Tyr

aat
Asn
735

tat
Tyr

caa
Gln

gaa
Glu

ttt
Phe

tgg
Trp
g15

cay
Gln

act
Thr

cat
His

atc
Ile

tet
Ser
BE5

aga

Axrg

gtg
Val

tgg
Trp

gcce
Ala

gag
Glu
720

gcc
Ala

cga
Arg

gag
Glu

gat
Asp

caa
Gln
BOO

gat
Asp

agt
Ser

gat
Asp

ttg
Leu

atg
Met
BBD

agc

Ser

aaa
Lys

caa
Gln

gct
Ala

tia
Leu
705

gac
Asp

att
Tle

tac
Tyx

gaz
Glu

et
rhe
785

aag
oys

Tat
Tyr

Jgc
Gly

39

aly

gga

aly
865

gta
Val

ctt
Leu

aac
Asn

cat
His

tat
Tyr
845

690

ctg
Leu

agt
Ser

gaa
Glu

cgt
Arg

att
Ile
770

gac
Asp

asa
Lys

gg9g9
Gly

agt
Ser

tcc
Ser
a50

cte
Leu

act
Thr

att
Ile

ttt
Fhe

cat
His .
530

ttc
FPhe

aag
Lys

tat
Tyr

cca
Pro

cga
Arg
755

gac
Asp

att
Ile

aCa

Thr

atg
Met

gtc
Val
835

ttt
Phe

cty
Leu

ttc
Phe

tet
Ser

gtc
val
915

atg
Met

tct
Ser

gtt
Val

gaa
Glu

aga
Arg
740

999
Gly

tat
Tyr

tat
Tyzxr

cga
Axg

agt
Ser
B20

cct
Pro

act
Thr

999
Gly

aga
Arg

tat
Tyr
800

aag

Lys

gca
Bla

get
Asp

tct
Ser

gat
Asp
725

agc
Ser

gas
Glu

gat
Asp

gat
Asp

cac
His
805

agce
Ser

cag
Gln

cag
Gln

cca
Pro

aat
Asn
BB5

gag
Glu

cct
Pro

cce
Pro

gtt
Val

agt
Ser
710

att
Ile

ttc
Phe

ata
Ile

gat
Asp

gag
Glu
750

tat
Tyr

tce
Ser

tte
FPhe

ceco
Pro

tat
Tyr
B70

cag
Gln

gaa
Glu

aat
Asn

act
Thr

gac
Asp
959

685
tgt
Cys

tca
Ser

tcc
Ser

act
Thr

acc
Thr
175

gat
Asp

ttt
Phe

cca
Pro

aag
Lys

tta

-Leu

855

ata
Ile

gce
Ala

gat
Asp

gaa
Glu

aaa
Lys
935

ctg
Leu

gac
Asp

gca
Ala

cag
Gin

cgt
Arg
760

ata
Ile

gasa
Glu

att
Ile

cat
His

aaa
Lys
B40

tac
Tyr

aga
Arg

tct
Ser

cag
Gln

acc
Thr
820

gat
Asp

gaa
Giu
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aag 2871
Lys

tac 2919
Tyr

aat 2967
Asn

745

act 3015
Thr

tca 3063
Sex

aat 3111
Asn

gct 31598
Ala

gtt 3207
val

B25

gt 3255
Val

cgt 3303
Arg

gca 3351
Ala

cgt 33989
Arg

agg 3447
Arg
- 805

aaa 3485
Lys

gag 3543
Glu

aza 3591
Lys
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51
gat gtg cac tca ggc ctg att jga ccc ctt ctg gte tge cac act aac 3639
Asp Val His Ser Gly Leu Ile 31y Pro Leu Leu Val Cys His Thr Asn

855 960 265

aca ctg aac cct got cat ggg aga caa gtg aca gta cag gaa ttt get 3687
Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gla Glu Phe Ala
970 875 980 885

ctg ttt ttec acc atc ttt gat gag acc aaa agc tgg tac ttc act gaa 3735
Leu Phe Phe Thr Ile Phe Asp lu Thr Lys Ser Trp Tyr Phe Thr Glu
5990 995 , 1000

aat atg gaa aga aac tgc agg gct ccc tge aat atc cag atg gaa gat 3783
Asn Met Glu Arg BAsn Cys Arg Ala Pro Cys Asn Ile Gln Met Glu Asp
1005 101¢C 1015

cce act ttt aaz gag aat tat cgc ttc cat gca atec aat ggec tac ata 3831
Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn Gly.Tyr Ile
1020 1025 1030 :

atg gat aca cta cct gge tta gta atg get ﬁag gat caa agg att cga 387%
Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp Gln Arg Ile Arg
1035 1040 1045

tgg tat ctg ctec age atg ggc agc aat gea aac atc cat tect att cat 3827
Trp Tyr Leu Leu Ser Met Gly 3Ser Asn Glu Asn Ile Bis Ser Ile His
1050 1055 1060 1065

tte agt gga cat gtg ttc act gta cga zaa aza gag gag tat aaa atg 3875
Phe Ser Gly His Val Phe Thr Val Arg Lys Lys Glu Glu Tyr Lys Met
1070 1075 1080

gca ctg tac aat ctc tat cca ggt gtt ttt gag aca gtg gaa atg tta 4023
Ala Leu Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr Val Glu Met Leu
1085 1050 1085

cca tcc aaa gct gga att tgg cagg gtg géa tgc ctt att ggc gag cat 4071
Fro Ser Lys Ala Gly Ile Trp Arg Val Glu Cys Leu Ile Gly Glu His
1100 1105 1116

cta cat gct ggg atg age zca ctt ttt ctg gtg tac age aat aag tgt 4119
Leu His ARla Gly Met Ser Thr Leu Phe Leu Val Tyr Ser Asn Lys Cys
1115 1120 1125

cag act ccc ctg gga atg gct et gga cac att aga gat ttt cag att 4167
Gln Thr Pro Leu Gly Met Ala Ser Gly His Ile Arg Asp Phe Gln Ile
1130 1135 1140 1145

aca gct teca gga caa tat gga cag tgyg geec cca aag ctg goe aga ctt 4215
Thr Ala Ser Gly Gln Tyr Gly Gln Trp Ala Pro Lys Leu Ala Arg Leu
1150 1155 1160

cat tat tcc gga teca atc aat gee tgg age acc aag gag cce tit tet £263
His Tyr Ser Gly Ser Ile Asn Ala Trp Ser Thr Lys Glu Pro Phe Ser
1165 1170 1175

tgg atc aag gtg gat ctg ttg gea ceca atg att att cac gge atc aag £311
Trp Ile Lys Val Asp Leu Leu Ala Pro Met Ile Ile His Gly Ile Lys
1180 1185 1150

acc cag ggt gcec cgt cag aag tte teec age ctc tac atc tct cag tit 4353
Thr Gln Gly Ala Arg Gln Lys Zhe Ser Ser Leu Tyr Ile Ser Gln Phe
1195 1200 1205

atc atc atg tat agt ctt gat ggg a=g aag tgg cag act tat cga uga £407
Ile Ile Met Tyr Ser Leu Asp 151y Lys Lys Trp Gln Thr Tyr Arg Gly
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1210 1215 1220 1225
aat tcc act gga acc tte atg gtc ttc ttt gge aat gtg gat tca tet 4455
Asn Ser Thr Gly Thr Leu Met Val Phe Phe Gly Asn Val Asp Ser Ser
1230 1235 1240
- ggg ata asa cac aat att ttt aac cct cca att att gct cga tac atc 4503
Gly Tle Lys His Asn Ile Phe BRsn Pro Pro Ile Ile Ala Arg Tyr Ile
1245 1250 1255
cgt ttg cac cca act cat tat agc att cgc age act ctt cge atg gag 4551
Arg Leu His Pro Thr His Tyr Ser Ile Arg Ser Thr Leu Arg Met Glu
1260 1265 1270
ttg atg ggc tgt gat tta aat agt tgc age atg cca ttg gga atg gag 4599
Leu Met Gly Cys Asp Leu Asn Ser Cys Ser Met Pro Leu Gly Met Glu
1275 1280 1285
agt aaa gca ata tca gat gca cag att act gct tca tec tac ttt acc 4647
Ser Lys Ala Ile Ser Asp Ala Gln Ile Thr Ala Ser Ser Tyr Phe Thr
12590 1285 1300 1305
aat atg ttt gec acc tgg tet cct tca aaa gct cga ctt cac ctc caa 4695
Bsn Met Phe Ala Thr Trp Ser Pro Ser Lys Ala Arg Leuv His Leu Gln
1310 1315 1320
ggg agg agt aat gece tgg aga cct cag gag aat aat cca aaa gag tgg 4743
Gly Arg Ser Asn Ala Trp Arg Pro Gln Glu Asn Asn Pro Lys Glu Trp
1325 1330 1335
ctg caa gtg gac ttc cag aag aca atg aaa gtc aca gga gta act act 4791
Leu Gln Val Asp Phe Gln Lys Thr Met Lys Val Thr Gly Val Thr Thr
1340 1345 1350
cag gga gta aaa tct ctg ctt acc agc atg tat gtg aag gag tte cte 483%
Gln Gly Val Lys Ser Leu Leu Thr Ser Met Tyr Val Lys Glu Phe Leu
1355 1360 1365
atc tec age agt caa gat ggc cat cag tgg acc cte tit tttr cag aat 4887
Ile Ser Ser Ser Gln Asp Gly His Gln Trp Thr Leu Phe Phe Gln Asn
1370 1375 1380 1385
ggc aaa gta zag gtt ttt cag gga aat caa gac tcc ttc aca cct gtg 4935
Gly Lys Val Lys Val Phe Gln Gly Asn Gln Asp Ser Phe Thr Pro Val
1390 1395 1400
gty aac tct cta gac cca ccg tta ctg act c©gce tac ctt cga att cac 4983
val Asn Ser Leu Asp Pro Pra Leu Leu Thr Arg Tyr Leu Arg Ile Eis
1405 1410 1415
cce cag agt tgg gtg cac cag att gct ctg agg atg gag gtt ctg gge 5031
Pro Gln Ser Trp Val His Gln Ile Ala Leu Arg Met Glu Val Leu Gly
1420 1425 14390
tge gag gea cag gac ctc tac tgageggecg cgactctact agaggatctt 5082
Cys Glu Ala Gln Asp Leu Tyr ’
1435 1440
tgtgaaggaa ccttacttet gtggtgtgac ataattggac azactaccta cagagattta 5142
aagctctaag gtaaatataa aatttttaag tgtataatgt gttaaactac tgattctaat 5202
tgtttgtgta ttttagattc caacctatgy aactgatgaa tgggagcagt ggtggaatgc 5262
ctttaatgag gaaaacctgt tttgctcaga agaaatgcca tctagtgatg atgaggctac 5322
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tgctgactct
ctttcecttca
ttgetttget
aaaatattct
tcttacteca
ctttagettt
tagagatcat
cacacctcece
ttgecagctta
ttttttcact
ggatccceoyg
cggctgctgg
acagttctce
tgecegooctg
aaatatattt
tggegaatte
ttaaggtgac
tcaacagcgt
cgagaagttt
cgaagaatct
tagctgegece
gctecccgatt
ctccecgeegt
tctgecageeg
cgggttcgge
atgcgcgatt
tgcgtecgtce
ccggcaccte
aacagcggtc
catcttcttce
gaggcatccyg
tgaccaactc

tcgatgegac

caacattcta
gaattgctaa
atttacacca
gtaaccttta
cacaggcata
ttaatttgta
aatcagccat
cctgaacctg
taatggttac
gcattctagt
aacgccagca
agatggcgga
gcaagaattg
cttecatcecce
gcatgtettt
gaacacgcag
gcgtgtoggee
gcecgeagatce
ctgatcgaaa
cgtgetttca
gatggtttct
ccggaagtge
gcacagggtyg
gtcgeggagy
ccattcggac
gectgatceceo
gcgcaggcectc
gtgcacgegg
attgactgga
tggaggcegt
gagcttgcag
tatcagagct

gcaatcgtcco

ctcctrcaaa
gttttttgag
caaaggaaaa
taagtaggca
gagtgtetgce
aaggggttaa
accacatttg
gaaacataaaa
aaataaageca
tgtggtttgt
agacgtagcc
cgcgatggat
attggctccea
gtggeccegtt
agttctatga
atgcagtcgg
fcgaacaccg
agcttgatat
agttcgacag
gcittcegatot
acaaagatcg
ttgacattgg
tcacgttgea
ccatgyatge
cgcaaggaat
atgtgtatca
tecgatgaget
atttcgocte
gcgaggegat
gottcgcttg
gatcceoegeyg
tggttgacgg

gatccgygagco

33
aaagaagaga
tcatgctgtg
agctgeactg
taacagttat
tattaataac
taaggaatat
tagaggtttt
tgazatgeaat
atagcatcac
ccaaactcat
cagegegtcyg
atgttctgece
attettggag
gctecgegttt
tgacaceaac
ggcggegegy
agcgaccctg

gaaaaagcch

.cgtctccgac

aggagggcgt
ttatgtttat
ggaattcage
agacctgcet
gatcgctocg
cggtcaatac
ctggcaaact
gatgcttigg
caacaatgtc
gttcgggoat
tatggagcag
gctoeggged
caatttegat

cygggactgtce

aaggtagaag
tttagtaata
ctatacaaga
aatcataacsa
tatgctcaaa
ttgatgtata
acttgcttta
tgttgttgtt
aaatttcaca
caatgtatcf
gcececgagat
aagggttggt
tggtgazatcc
gctgycggtg
ceccgeccage
tccgaggtee
cagcgaceeg
gaactcaccyg
ctgatgcage
ggatatgtcce
cggcactttg
gagagcctga
gaaaccgaac
gcegatcoctta
actacatgge
gtgatggacy
gccgeggact
ctgacggaca
tcceaatacyg
cagacgeget
tatatgctee
gatgcagctt

gggcgtacac
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accccaagga
gaactcttge
aaattatgga
tactgttttt
aattgtgtac
gtgccttgac
aaaaacctcc
aacttgttta
aataaagcat
tatcatgtct
gcgcegegtyg
ttgcgeatte
gttagcgagg
tcceoeggaag
gtcttgtcat
acttcgecata
cttaacagcg
cgacgtetgt
tcteggaggg
tgecgggtaaa
catcggecedgc
cctattgecat
tgececgetgt
gccagacgag
gtgatttcat
acaccgtcag
geccecgaagt
atggecgeat
aggtcgccaa
acttecgagceg
gecattggtct

gggcgcadyye

aaategcceg

5382
5442
5502
5562
5622
5682
5742
5802
5862
5822
5982
6042
6102
6162
6222
6282
6342
6402
6462
6522
6582
6642
6702
6762
6822
66882
6942
7002
7062
7122
7182
7242

7302
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cagaagcgcg
acgccecagc
caataccgyga
- gttgggtegt
ccaccgagac
ccaagttcgg
gccactggec
gggttattat
catggttttt
gtctgtgget
aagctgggta
gggaaaaccc
ggcgtaatag
gcgaatggceg
tatggtgcac
cgccaacace
aagctgtgac
gcgcgagacyg
gcttegtage
ttzatgtcat
gcggaaccee
astaaccctg
teccgtgtege
aaacgctggt
aactggatct
tgatgagcac
aagagcaact
tcacagaaza
ccatgagtga
taacegettt
agctgaatga
caacgttgeg

tagactggat

gcecgtetgga
actcgtecgg
aggaacccgce
ttgttcataa
cccattgogg
gtgaaggecec
ccgtgggtta
trtgggegtt
ggatggcctg
gccaaacace
ccctetagag
tggcgttace
cgaagaggcc
cctgatgegg
tctcagtaca
cgctgacgeg
cgtcteecggg
aaaggggggyd
tagaacatca
gataataatg
tatttgttta
atzaatgett
ccttatcteee
gaaagtaaaa
caacagcggt
ttttaaagtt
cggtcgcege
gecatcttacyg
taacactgcg
tttgecacaac
agccatacca
caaactatta

ggaggcggat

ccgatggetyg
atcgggegat
gctatgecgg
acgcggegtt
ccaatacgce
agggctcogea
gggacggggt
gcgtggggte
ggcatggacc
cccgacccte
cgaattaatt
caacttaatc
cgecaccgatc
tattttctee
atctgctctg
écctgacggg
agctgeatgt
taccagctte
tgttctggta
gtttcttaga
tttttctaaa
caatastatt
ttttttgegog
gatgctgaag
aagatccttg
ctgectatgty
atacactatt
gatggecatga
gceaacttac
atgggjgatc
aacgacgagc
actggcgaac

aaagttgecag

34
tgtagaagta
gggggagget
caataaazag
cggtecceagg
cgegtttett
gccaacgteg
cccccatggyg
aggtccacyga
gcatgtactyg
amaaaccacc
cactggeegt
gecttgecage
gceccttocea
ttacgecatcet
atgcegeata
cttgtctgct
gtcagaggtt
gtagctagaa
ccccectegt
cgtcaggtgg
tacattcaaa
gaaaaagdgaa
cattttgect
atcagttgag
agagttttcg
gcgeggtatt
ctcagaatga
cagtaagaga
ttctgacaac
atgtaactcg
gtgacaccac
tacttactct

gaccacttct

ctcgecgata
aactgaaaca
acagaataaa
gctggeactc
ccttttcece
gggcqgcadyg
gaatggttta
ctggactgag
écgcgacacg
gegeggattt
cgttttacaa
acatcccocect
acagttgege
gtgcggtatt
gttaagcceag
cecggeatec
ttcaccgtca
catcatgttc
gatacgecta
cacttttegg
tatgtatcecg
gagtatgagt
tcetgttttt
tgcacgagtg
ccccgaagaa
atccecgtatt
cttggttgag
attatgcagt
gatcggagga
ccttgategt
gatgcectgta
agcttccegg

gegeteggec
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gtggaaaccy
cggaaggaga
acgcacgggt
tgtcgatacc
accccaccec
cectgecata
tggttcgtgg
cagacagacc
aacaccggge
ctggegtgece
cgtegtgact
ttegecaget
agcctgaatyg
tcacaccgca
ccccgacacc
gcttacagac
tcaccgaaac
tgggatatca
tttttatagg
ggaaatgtgc
ctcatgagac
attcaacatt
gctcaccceag
ggttacatcg
cgttttcecaa
gacgeeggge
tactcaccag
gctgccatza
ccgaaggagc
tgggaaccgg
gcaatggcaa
caacaattaa

cttceggetg

7362
7422
7482
7542
7602
7662
7722
7182
7842
7902
7962
802z
BoB2
8142
8202
B262
8322
g§382
B442
8502
B562
B622
8682
8742
B8o2
8ge2
8922
89E2
5042
9102
9162
9222

928z
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getggtttat
cactggggcece
caactatgga
ggtaactgtc
aatttaaaag
gtgagttttc
atcctttttt
tggtttgttt
gagcgecagat
actctgtagce
gtggcgataa
agcggtcggyg
ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cctttttacg
ccéctgattc
gcegaacgac
aaccegectct
actggaaagc
cccaggettt
aatttcacac
tctagaéctc
<210>
<211>
<212>

<213>
<223>

13
14585
PRT

<400> 15

tgctgataaa
agatggtaag
tgaacgaaat
agaccaagtt
gatctaggtg
gttccactga
tctgegegta
gccggatcaa
accaaatact
accgectaca
gtcgtgtctt
ctgaacgggg
atacctacag
gtatccggta
cgcectggtat
gtgatgcteg
gttectggec
tgtggataac
cgagcgcage
ccecgegegt
gggcagtgag
acactttatg
aggaaacagc

tagagagctt

tctggagecg
cccteccegta
agacagatcg
tactcatata
aagatccttt
gcgtcagace
atctgctoet
gagctaccasa
gttettctag
tacctecgecte
accgggttgg
ggttcgtgeca
cgtgagctat
agcggcaggg
ctttatagte
tcagggygggce
ttttgectgge
cgtattaccyg
gagtcagtga
tggccgattc
cgcaacgcaa
cttcecggetco
tatgaccatyg

gcatgcetge

Artificial Sequence
Description of Artificial

35
gtgagcgtgg
tcgtagttat
ctgagatagg
tactttagat
ttgataatct
ccgtagaaaa
tgraaacaas
ctetttttec
tgtagecegta
tgctaatcct
actcaagacg
cacagcccag
gagaéagcgc
tcggaacagyg
ctgtecgggtt
ggagcctatg
cttttgctca
cctttgagtg
gcgaggaagc
attaatgceg
ttaatgtgag
gtatgttgtg
attacgccaa

aggtcg

gtctcgeggt
ctacacgacy
tgectecactg
tgatttaaaa
catgaccaaa
gatcaaagga
aaaaccacceqg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgettece
agagcgcacg
tcgecaccte
gaaaaacgcc
catgttecttt
agctgatacc
ggsagagcygce
ctggcacgac
ttagctcact
tggaattgtg

gctetetaga

Seguence: pTGFE-3
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atcattgcag
gggagtcagq
attaagcatt
cttecattttt’

atccettaac

tettettgag

ctaccagegy
ggcttcagea
cacttcaaga
gctgectgeca
gataaggcgce
acgacctaca
gaagggagaa
agggagctte
tgacttgage
agcaacgegyg
cectgegttat
gctecgecgea
ccaatacgea
aggtttceceg
cattaggcac
agcggataac

getcectagage

SEP 2004

5342
9402
9462
89522
9582
9642
9702
9762
8g22
5882
9942
10002
10062
10122
10182
10242
1p302
10362
10422
10482
10542
10602
10662

10698

Met Gln Ile Glu Phe Phe Phe

-1G

Leu
=15

Ser Thr Cys Leu Cys Leu Leu Arg

-5

Ser Ala
-1 1

Cys Phe Thr Val Glu Leu

10

Arg Arg Tyr Tyr Leu Gly Ala Ser
5

Met Gln Glu Leu Pre

25

Trp Asp
15

Tyr Ser Asp Leu Gly Val Asp RAlmz

20

Arg

Phe Pro Pro Val Pro Lys Ser Phe Pro Phe Asn Thr Ser Val Val
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30

Tyr
Ala
Ala
His
Gluo
110
Asp
- Lys
Tyr
Gly
Gln
19C
Lys
Ala
val
Tyr
Phe

270

Leu

Asp
Gln
Leu
350

Pro

Trp

Lys

Lys

Glu

Pro

85

Gly

Lys

Glu

Leu

Ala

175

Thr

Ser

Ala

Asn

Trp

255

Leu

Glu

Leu

Gly

Leu

335

Thr

Sexr

Val

Lys

Pro

Val
80

Val

Ala

Val

Asn

Ser

160

Leu

Leu

Trp

Ser

Arg

240

His

Glu

Ile

Gly

Met

320

Asp

Phe

His

Thr
Arg

65
Tyr
Ser
Glu
Fhe
Gly
145
His
Leu
His
His
Ala
225
Ser
Val
Gly
Ser
Gln
305
Glu
Met
Ser

1le

Tyxr

Leu

50

Pro

Asp

Leu

Tyx

Pro

130

Pro

Ala

Val

Lys

Ser

210

Arg

Leu

Ile

His

Pro

290

Phe

Ala

Lys

Glu

Gln

370

Ile

35

Phe
Fro
Thr
His
Asp
115
Gly
Met
Asp
Cys
Phe
185
Glu
Ala
Pro
Gly
Thr
275
Ile
Leu

Tyr

Asn

Vai

Trp

val

Ala

160

Asp

Gly

Ala

Len

RXg

180

Tle

Thr

Trp

Gly

Met

260

Fhe

Thx

ien

Val

Asn
340

Glu

Met

Val

85

Val

zln

Serxr

Ser

Val

165

Glu

Len

Lys

Pro

Len

245

Gly

Leu

Phe

Phe

Lys

325

Glu

val

Ser

Glu

Phe
Gly

70
Iie
Gly
Thr
His
Asp
150
Lys
Gly
Leu
Asn
Lys
230
Ile
Thr
Val
Leu
Cys
310
Val
Glu
Val

Val

Glu

Thr
55
Leu

Thr

Val

Sex

FPhe

Ser

215

Met

Gly

Thr

Arqg

Thr

2985

His

hsp

Ala

Arg

Rla

375

Glu

Leu
Ser
Gln
120

Tvyr

Leu

Leu.

Leu
Ala
200
Leu
His
Cys
Pro
Asn
280
Ala
Ile
Ser
Glu
Fhe
360

Lys

Rsp

His

Gly

Lys

Tyr

105

hxg

Val

Cys

Asn

Ala

185

vVal

Met

Thr

His

Glu

265

His

Gln

Ser

Cys

Asp

345

Asp

Lys

Trp

Leu

Preo

Asn

Trp

Glu

Trp

Leu
Ser
170
Lys
Phe
Gln
Val
Arg

250

Val

Thr
Ser
Pro
330
Tyr
Asp
His

ksp

Phe

Thr

75

Met

Lys

Lys

Gln

Thr

155

Gly

Glu

Asp

Asp

Asn

235

Lys

His

Gln

Leu

His

3135

Glu

Asp

Asp

Pro

Tyxr

Asn

60

Ile

Bla

Ala

Glu

Val

140

Tyr

Leu

Lys

Glu

Arg

220

Gly

Ser

Ser

Ala

Leu

300

Gln

Glu

Asp

Asn

Lys

380

Ala
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Ile

Gln

Ser

Ser

Asp

125

Leu

Ser

Ile

Thr

Gly

205

Asp

Tyr

Val

Ile

Ser

285

Met

His

Pro

Asp

Ser

365

Thr

Pro
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Leu
Asn
Ala
430
Ser
Leu
His
Gly
. Lys
510
Pro
Asp
Ser
ile
Asn
590
Pro
Phe
Tvr
Ser
Leu
670
Gly
Met

Tyr

Asn

Val
Gly
415
Tyr
Gly
Ile

Gly

val
495

Tyr

Arg

Leu

Val

Leu

575

Ile

Glu

Asp

Ile

Gly

655

Phe

Leu

Thr

Tyr

Asn

Leun

400

Fro

Thr

Ile

Ile

Ile

480

Lys

Lys

Cys

Ala

Asp

560

Phe

Gln

Phe

Ser

Leu

640

Tyr

Pro

Trp

Ala

Glu

720

Ala

385

Ala

Gln

Asp

Len

Phe

465

Thr

His

Trp

Leu

Ser

545

Gln

Ser

Arg

Gln

Leu

625

Ser

Thr

Phe

Ile

Leun

705

Asp

Ile

Pro

Arg

Glu

Gly

450

Lys

Asp

Leu

Thr

Thx

530

Gly

Arg

Val

Phe

hAla

610

Gln

Ile

Phe

Ser

Leu

690

Leu

Asp

Ile

Thr

435

Pro

Asn

Val

Lys

Val

515

Arg

Leu

Gly

Fhe

Leu

585

Ser

Leu

Gly

Lys

Gly

675

Gly

Lys

Tyr

Pro

Asp
Gly
420
Phe
Leu
Gln
Arg
Asp
500
Thr
Tyr
Ile
Asn
Asp
580
Pro
Asn
Ser
Ala
His
660
Glu
Cys
Val

Glu

Arg

Arg
405
Arg
Lys
Leu
Ala
Pro
485
Phe
val
Tyr
Gly
Gln
5865
Glu
Asn
Ile
val
Gln
645
Lys
Thr
His
Ser
Asp

725

Ser

390

Ser

Lys

Thr

Tyr

Ser

470

Leu

Pro

Glu

Ser

Pro

550

Ile

Asn

Pro

Met

Cys |

630

Thr

Met

Val

Asn

Ser

710

Ile

Phe

Tvr

Tyr

Arg

Gly
455

Arg

Tyr
Ile
Asp
Ser
535
Leu
Met
Arg
Ala
His
615
Leu
Asp
Val
Phe
Ser
695
Cys

Ser

Ser

Lys
Lys
Glu
440
Glu
Pro
Ser
Leu
Gly
520
Phe
Leu
Ser
Ser
Gly
600
Sex
His
Phe
Tyzx
Met
&80
Asp
Asp

Ala

Gln

Ser

Lys

425

Ala

val

Tvr

Arg

Pro

505

Pro

Val

Ile

Asp

Trp

585

Val

Ile

Glu

Leu

Glu

665

Ser

Phe

Lys

Tyr

Asn

Gln
410
val
Ile
Gly
Asn
Arg
45990
Gly
Thr
Asn
Cys
Lys
570
Tyx
Gln
Asn
Val
Ser
650
Rsp
Met
Arg
Asn
Leu

730

Ser

Gln

Asp

Ile

475

Leu

Glu

Lys

Metl

Tyr

555

Arg

Leu

Leu

Gly

Ala

635

Val

Thr

Glu

Asn

Thx

715

Leu

Arg

Leu
Phe
His
Thr
460
Tyr
Pro
Ile
Ser
Glu
540
Lys
Asn
Thr
Glu
Tyr
620
Tyxr
Phe
Leu
Asn
Arg
700
Gly

Ser

His
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Asn

Met

Glu

445

Leu

Pro

Lys

Phe

Asp

525

Arg

Glu

Val

Glu

Rsp

605

Val

Trp

Fhe

Thr

Fro

€85

Gly

Asp

Lys

Gln
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Ala
750
Asp
Lys
Ser
Leu
Ala
830
Phe
Glu
Asn
Tyr
Proc
910
Lys
Ala
Gly
Ala
Ile
930
Asn

Glu

Pro

Ser Met Gly Ser Asn
1055

735

Tyr
Gln
Glu
Fhe
Trp
B15
Gln
Thr
His
Ile
Ser
895
Arg
Val
Trp
Leu
His
975
Phe

Cys

Asn

Arg

Glu

Asp

Gln
800

Asp

Ser

Asp

Leu

Met

880

Ser

Lys

Gln

Ala

Ile

560

Gly

Rsp

Arg

Tyr
Glu
Phe
785
Lys
Tyr
Gly
Gly
Gly
B65
val
Leu
Asn
His
Tyr
945
Gly
Arg

Glu

Alz

Arg

Ile

770

Asp

Lys

Gly

Ser

Ser

850

Leu

Thr

Ile

Phe

His

930

Phe

Pro

Gln

Thr

Pro
1010

Tyr Arg Phe

1025

Gly Leu Val Met

1040

Arg
755
Asp
Ile
Thr
Met
Val
B35
Phe
Leu
Phe
Ser
Val
Bis
Met
Ser
Leu
Val
Lys
995
Cys
Kis

Ala

740

Gly
Tyr
Tyr
Brg
Ser
820
Pro
Thr
Gly
Arg
Tyr
900
Lys
Ala
Asp
Len
Thr
980
Ser
Asn

Ala

Gln

Glu

Asp

Asp

His

BO5

Ser

Gln

Gln

Pro

Asn

885

Glu

Pro

Prao

Val

val

965

Val

Trp

ile

Ile

Asp
1045

Glu Asn Ile

1060

Val Phe Thr Val Arg Lys Lys Glu

70

1075

Leu Tyr Pro Gly Val Phe Glu Thr

Ile

Asp

Glu

790

Tyr

Ser

Phe

Pro

Tyr

870

Gln

Glu

Asn

Thr

hsp

8350

Cys

Gln

Tyx

Gin

Asn

1030

Gln

His

Glu

Val

Thr

Thr

775

Asp

Phe

Pro

Lys

Leu

855

ile

Ala

Asp

Glu

Lys

935

Leu

His

Glu

Phe

Met

1015

Gly

Arg

Ser

Arg
760
Ile
Glu
Ile
His
Lys
B840
Tyr
Arg
Ser
Gln
Thr
920
Asp
Glu
Thr
Phe
Thr
1000
Glu

Tyr

Ile

745

Thr

Ser

Asn

Ala

Val

825

val

Arg

Ala

Arg

Arg

905

Lys

Glu

Lys

Asnh

Ala

985

Glu

Asp

Ile

Thr
Val
Gln
Ala
810
Leu
Val
Gly
Glu
Pro
BS0
Gln
Thr
Phe
Bsp
Thr
370
Leu

Asn

Pro

Leu

Glu

Ser

785

val

Arg

Fhe

Glu

Val

875

Tyr

Gly

Tyr

Asp

Val

955

Leu

Phe

Thr

Gln

Met

780

Pro

Glu

Asn

Gln

Leu

860

Glu

Ser

Ala

Phe

Cys

940

His

Asn

Phe

Glu

Phe

1020

Met Asp Thr

1035

ARrg Trp Tyr Lgu

1050

Ile His Phe Ser Gly

1065
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Ser
765
Lys
Arg
Arg
Arg
Glu
845
Asn
Asp
Phe
Glu
Trp
925
Lys
Sex
Pro

Thr

Arg

1005

Lys

Leu

Leu

Bis

Tyr Lys Met Ala Leu Tyr Asn

1080

1085

Glu Met Leu Pro Ser Lys Ala



WO 01/70968

1080

‘Gly Ile Trp Arg Val Glu Cys Leu Ile
1105 1110

Met Ser Thr Leu Phe Leu Val Tyr Ser
11290 1125

Gly Met Ala Ser Gly His Ile Arg Asp
1135 1140

Gln Tyr Gly Gln Trp ARla Pro Lys Leu
150 1155

Ser Ile Asn Ala Trp Ser Thr lys Glu
1170

Asp Leu Leu Ala Pro Met Ile Ile His
1185 1190

Arg Gln Lys Phe Ser Ser Leu Tyr Ile
1200 1205

Ser Leu Asp Gly Lys Lys Trp Gin Thr
1215 1220

Thr Leu Met Val Phe Phe Gly Asn Val
230 1235

Asn Ile Phe Asn Pro Pro Ile Ile Ala
1250

Thr His Tyr Ser Ile Arg Ser Thx Leu
1265 1270

Asp L.eu Asn Ser Cys Ser Met Pro Leéu
1280 1285

Ser Asp Ala Gln Ile Thr Ala Ser Ser
1285 1300

Thr Trp Ser Pro Ser Lys Ala Arg Leu
310 1315

Ala Trp Arg Pro Gln Glu Asn Asn Pro
1330

Phe Gln Lys Thr Met Lys Val Thr Gly
1345 1350

Ser Leu Leu Thr Ser Met Tyr Val Lys
1360 1365

Gln Asp Gly His Gln Trp Thr Leu Phe
1375 1380

Val Phe Gln Gly Asn Gln Asp Ser Phe
3590 1385

14 SEP 2004
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39
1085 1100

Gly Glu His Leu His Ala Gly
1115

Asn Lys Cys Gln Thr Pro Leu
1130

Phe Gin Ile Thr 2la Ser Gly
1145

Ala Arg Leu His Tyr Ser Gly
1160 1165

Pro Phe Ser Trp Ile Lys Val
1175 1180

Gly Ile Lys Thr Gln Gly Ala
1185

Ser Gln Phe Ile Ile Met Tyr
1210

Tyr Arg Gly Asn Ser Thr Gly
1225

Asp Ser Ser Gly Ile Lys His
1240 1245

Arg Tyr Ile Rrg Leu His Pro
1255 1260

Arg Met Glu Leu Met Gly Cys
1275

Gly Met Glu Sexr Lys Ala Ile
1290

Tyr Phe Thr Asn Met Phe Ala
1305

His Leu Gln Gly Arg Ser Asn
1320 1325

Lys Glu Trp Leu Gln Val Asp
1335 1340

Val Thr Thr Gln Gly Val Lys
: 1355

Glu Phe Leu Ile Ser Ser Ser
1370

Phe Gin Asn Gly Lys Val Lys
1385

Thr Pro Val Val Asn Ser Leu
1400 1405

Asp Pro Pro Leu Leu Thr Arg Tyr Leu Arg Ile His Pro Gln Ser Trp

1410

1415 1420

Val His Gln Ile Rla Leu Arg Met Glu Val Leu Gly Cys Glu Kla Gln

1425 1430

Asp Leu Tyr

1435
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1440

<210> 16

<211> 43

<212> DNa

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 16
ggaatteccgec aaaggttatg cagegegtga acatgatcat gge

<210> 17

<211> 38

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of ArtificialVSequence: primer

<400> 17
cgcggatcca ttaagtgage tttgtizttt ccttaatec
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43

38



