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1

13

PRT

Artificial Sequence

Single Stapled PHB2-binding peptide derived from BIG3

MISC_FEATURE
Q).. (3

Glutamine analog for stapling

MISC_FEATURE
M.

Glutamine analog for stapling

1

GIn Met Xaa Ser Asp Leu Xaa Leu GIn Leu Arg GIn Arg

1

<210>
211>
212>
<213

<220>
<223>

5 10

2

13

PRT

Artificial Sequence

Double Stapled PHB2-binding peptide derived from BIG3



<220>
<2217
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<2217
<222>
<223>

<400>

1

<210>
211>

MISC_FEATURE
3).. (3

Glutamine analog for stapling

MISC_FEATURE
.. ®

Glutamine analog for stapling

MISC_FEATURE
(12)..(12)
Glutamine analog for stapling

2
GIn Met Xaa Ser Asp Leu Xaa Xaa GIn Leu Arg Xaa Arg
5 10
3
14
PRT

212>
<213

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<2217
<222>
<223>

<220>
<2217
<222>
<223>

<220>
<221>

Artificial Sequence

Double Stapled PHB2-binding peptide derived from BIG3

MISC_FEATURE
3).. 3

Glutamine analog for stapling

MISC_FEATURE
..M

Glutamine analog for stapling

MISC_FEATURE
(10).. (10)
Glutamine analog for stapling

MISC_FEATURE



222> (14).. (14)
<223> Glutamine analog for stapling

<400> 3

GIn Met Xaa Ser Asp Leu Xaa Leu GIn Xaa Arg Gln Arg Xaa
1 5 10

<210> 4

211> 13

<212> PRT

213> Artificial Sequence

<220>
<223> PHB2-binding peptide derived from BIG3

<400> 4

GIn Met Leu Ser Asp Leu Thr Leu GIn Leu Arg GIn Arg
1 5 10

210> 5

211> 14

<212> PRT

213> Artificial Sequence

<220>
<223> PHB2-binding peptide derived from BIG3

<400> 5

GIn Met Leu Ser Asp Leu Thr Leu GIn Leu Arg GIn Arg GIn
1 5 10

<210> 6

<211> 14895

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (172).. (6705)

<400> 6
gtggecocgeg gecatggageg ggegtgattc atcagcatcc gegeocgggge ggcatgggeg

60



cgecgeogegge ggocgoctag gogoccaggg ccaggeageg

cgeccgeget teotetececctg tgggeggegg ccecggegect

gaa
Glu

gce
Ala

gat
Asp
35

ctg
Leu

cat
His

tce
Ser

aat
Asn

gtg
Val
115

aat
Asn

ata
Ile

ctc
Leu

atc
Ile

atc
Ile
20

ace
Thr

cct
Pro

got
Ala

atg
Met

gce
Ala
100

atg
Met

geg
Gly

age
Ser

agt
Ser

ctg agg aag
Leu Arg Lys

5

aag
Lys

att
Ile

ctc
Leu

ttg
Leu

gaa
Glu
85

gtg
Val

aag
Lys

agt
Ser

agc
Ser

caa
Gln

gag
Glu

gte
Val

cag
Gln

gca
Ala
70

aca
Thr

aaa
Lys

gtt
Val

gce
Ala

tgt
Cys
150

atg
Met

age
Ser

aag
Lys

ttg
Leu
55

ggg
Gly

gat
Asp

gtg
Val

tta
Leu

gtg
Val
135

cac

His

ctg
Leu

ctg
Leu

tgc
Cys

atc
Ile
40

get
Ala

atg
Met

tct
Ser

acg
Thr

cta
Leu
120

ctg
Leu

cag
Gln

agt
Ser

cag
GIn

ace
Thr
25

cct
Pro

ttg
Leu

cag
GIn

gat
Asp

cct
Pro
105

tgc
Cys

aag
Lys

cgt
Arg

gac
Asp

aag
Lys
10

tgg
Trp

cca
Pro

gaa
Glu

aag
Lys

gag
Glu
90

tcg
Ser

atc
Ile

atc
Ile

age
Ser

ttg
Leu

gag
Glu

gce
Ala

cat
His

tce
Ser

ctt
Leu
75

aag
Lys

ctc
Leu

acc
Thr

gcg
Ala

ata
Ile
155

act
Thr

gecg
Ala

ctg
Leu

gta
Val

aag
Lys
60

ctg
Leu

cag
Gln

aac
Asn

tac
Tyr

gag
Glu
140

aac
Asn

tta
Leu

tce
Ser

gaa
Glu

ctg
Leu
45

aat
Asn

tcg
Ser

ctg
Leu

gag
Glu

acg
Thr
125

gtg
Val

act
Thr

cag
Gln

gecggottcce cggecogget

ggaaggtcaa g atg gaa
Met Glu

geg
Gly

act
Thr
30

agg
Arg

gtg
Val

gaa
Glu

cte
Leu

gac
Asp
110

cca
Pro

tge
Cys

got
Ala

tta
Leu

age
Ser
15

cta

Leu

gag
Glu

aag
Lys

gag
Glu

aat
Asn
95

ctg
Leu

aca
Thr

att
Ile

gtg

aag
Lys

ggt
Gly

aaa
Lys

ctg
Leu

agg
Arg
80

cag
Gln

cag
Gln

ttt
Phe

gag
Glu

12:4

1

tac
Tyr

gegt
Gly

tgc
Cys

gce
Ala
65

ttt
Phe

ata
Ile

gtg
Val

gat
Asp

acg
Thr
145

gca

Val Arg Ala

cga

160

cag

agg

aaa
Lys

ctg
Leu

ctg
Leu
50

caa

Gln

gta
Val

ctg
Leu

gaa
Glu

ctg
Leu
130

tac
Tyr

act
Thr

cag

Arg GIn Arg Gln

120

177

225

2173

321

369

417

465

513

561

609

657

105



gag
Glu

caa
Gln
195

acc
Thr

ctg
Leu

tce
Ser

aac
Asn

aaa
Lys
275

tcg
Ser

tgc
Cys

tat
Tyr

atg
Met

cca
Pro
355

aat
Asn
180

ggg
Gly

gtec
Val

cag
Gln

tce
Ser

ctc
Leu
260

acc
Thr

gac
Asp

tce
Ser

tac
Tyr

aag
Lys
340

cce
Pro

165

acg
Thr

tca
Ser

ctg
Leu

ctt
Leu

tce
Ser
245

tgc
Cys

atec
Ile

tect
Ser

tge
Cys

atec
Ile
325

cce
Pro

cag
Gln

ata
Ile

aca
Thr

tgt
Cys

cte
Leu
230

atg
Met

cct
Pro

acc
Thr

gcg
Ala

act
Thr
310

gca

Ala

gtg
Val

cac
His

att
Ile

gta
Val

gag
Glu
215

tac
Tyr

cac
His

gct
Ala

tect
Ser

tect
Ser
295

gcg
Ala

gce
Ala

ctc
Leu

cgg
Arg

gaa
Glu

gag
Glu
200

aag
Lys

ctg
Leu

ctg
Leu

ctc
Leu

get
Ala
280

ccg
Pro

ccg
Pro

gag
Glu

cag
Gln

gtg
Val
360

aac
Asn
185

tce
Ser

ctg
Leu

gag
Glu

cac
His

atc
Ile
265

cac
His

gga
Gly

gce
Ala

ctg
Leu

tce
Ser
345

gaa
Glu

170

cca
Pro

cte
Leu

caa
GIn

tge
Cys

agg
Arg
250

gtg
Val

ace
Thr

gtg
Val

ctg
Leu

gte
Val
330

cte
Leu

gce
Ala

gat
Asp

tgt
Cys

gce
Ala

atc
Ile
235

cgeo
Arg

atc
Ile

age
Ser

tect
Ser

age
Ser
315

cgg
Arg

tac
Tyr

atc
Ile

gtec
Val

gat
Asp

gce
Ala
220

ctg
Leu

ttc
Phe

ttg
Leu

age
Ser

gac
Asp
300

gga
Gly

ctg
Leu

cac
His

aaa
Lys

cca
Pro

gat
Asp
205

ata
Ile

tect
Ser

acg
Thr

ggg
Gly

ace
Thr
285

cac
His

cct
Pro

gtg
Val

cga
Arg

ata
Ile
365

cag
GIn
190

gtt
Val

aat
Asn

gtg
Val

gac
Asp

aat
Asn
270

agt
Ser

ggc
Gly

gtg
Val

ggg
Gly

gtg
Val
350

atg
Met

175

gat
Asp

gte
Val

gac
Asp

cte
Leu

ctg
Leu
255

cca
Pro

ace
Thr

cga
Arg

get
Ala

tect
Ser
335

ctg
Leu

aaa
Lys

ttc
Phe

tect
Ser

age
Ser

age
Ser
240

atc
Ile

att
Ile

age
Ser

gga
Gly

cgg
Arg
320

gtg
Val

ctce
Leu

gag
Glu

ggg
Gly

gta
Val

cag
Gln
225

age
Ser

tgg
Trp

cat
His

ctg
Leu

tca
Ser
305

act
Thr

gac
Asp

tac
Tyr

ata
Ile

aat
Asn

cte
Leu
210

cag
Gln

tce
Ser

aaa
Lys

gac
Asp

gag
Glu
290

ggc
Gly

atc
Ile

tce
Ser

cce
Pro

ctt
Leu
370

153

801

849

897

945

993

1041

1089

1137

1185

1233

1281



ggg
Gly

tca
Ser

cte
Leu

ggc
Gly

ggt
Gly
435

gtg
Val

teg
Trp

cgg
Arg

agg
Arg

act
Thr
515

aac
Asn

acg

age
Ser

gag
Glu

cte
Leu

atc
Ile
420

gce

Ala

caa
Gln

age
Ser

cga
Arg

age
Ser
500

ctc
Leu

cac
His

ctg

cca
Pro

tce
Ser

aaa
Lys
405

gaa

Glu

ctg
Leu

ctg
Leu

cga
Arg

gtg
Val
485

ctt
Leu

gag
Glu

aag
Lys

age

Thr Leu Ser

cag
Gln

aga
Arg
390

cte
Leu

gct
Ala

gat
Asp

ctg
Leu

gat
Asp
470

ctg
Leu

gac
Asp

gga
Gly

aac
Asn

aaa
Lys
550

cgt
Arg
375

aaa
Lys

atc
Ile

tgc
Cys

gag
Glu

ctt
Leu
455

tce
Ser

tce
Ser

atc
Ile

gag
Glu

agt
Ser
535

gta
Val

cte
Leu

aga
Arg

atg
Met

tat
Tyr

cte
Leu
440

ctg
Leu

atg
Met

tca
Ser

age
Ser

ttg
Leu
520

cte
Leu

ttg
Leu

tgt
Cys

tca
Ser

gat
Asp

gca
Ala
425

age
Ser

cgc
Arg

gag
Glu

gaa
Glu

atc
Ile
505

ggt
Gly

aag
Lys

gaa
Glu

gac
Asp

att
Ile

ggc
Gly
410

gce
Ala

cag
Gln

ctt
Leu

atc
Ile

cac
His
490
agt

Ser

cag
GIn

tcg
Ser

aca
Thr

ttg
Leu

tca
Ser
395

atg
Met

gtg
Val

ggg
Gly

gag
Glu

aat
Asn
475

acg
Thr

gtc
Val

act
Thr

cca
Pro

gag

gca
Ala
380

aaa
Lys

acc
Thr

tce
Ser

aag
Lys

gag
Glu
460

gag
Glu

ccg
Pro

ace
Thr

aca
Thr

gce
Ala
540

gCcg

gga
Gly

aga
Arg

gaa
Glu

tgt
Cys

ggc
Gly
445

ctg

Leu

gct
Ala

tgg
Trp

aca
Thr

cGC
Pro
525

atc
Ile

gta

cGC
Pro

aag
Lys

gca
Ala

gtec
Val
430

ttg

Leu

aag
Lys

gac
Asp

gag
Glu

gac
Asp
510

gag
Glu

cca
Pro

gac

Glu Ala Val Asp

9995

agc tce
Ser Ser

tct cat
Ser His
400

tge ate
Cys Ile
415

tge acc
Cys Thr

agc gaa
Ser Glu

gat ggg
Asp Gly

ttc cge
Phe Arg
480

tca ggg
Ser Gly
495

aca ggc
Thr Gly

gac cat
Asp His

gag ggt
Glu Gly

cag cca
GIn Pro
560

act gaa
Thr Glu
385

ctg gat
Leu Asp

aag ggt
Lys Gly

ttg ctg
Leu Leu

ggt cag
Gly GIn
450

get gag
Ala Glu
465

tgg cag
Trp GIn

aac gag
Asn Glu

cag acc
GIn Thr

tcg gga
Ser Gly
530

aag gag
Lys Glu
545

gat gtc
Asp Val

1329

1371

1425

1473

1521

1569

1617

1665

1713

1761

1809

1857



gtg
Val

tca
Ser

aat
Asn
595

tgt
Cys

gtg
Val

aca
Thr

tect
Ser

ctg
Leu
675

tce
Ser

ttc
Phe

ctc
Leu

cac
His

agg

cag
Gln

gta
Val
580

ttt
Phe

gat
Asp

tca
Ser

cCC
Pro

cta
Leu
660

ttc
Phe

aat
Asn

tgc
Cys

age
Ser

tgc
Cys
740

aag

aga
Arg
565

gac
Asp

age
Ser

cag
GIn

gac
Asp

cgg
Arg
645

aaa

Lys

ata
Ile

gta
Val

tca
Ser

ttc
Phe
125

gce
Ala

cgg

age
Ser

tgc
Cys

gtt
Val

tac
Tyr

att
Ile
630

gac

Asp

ctg
Leu

cag
Gln

gag
Glu

ggc
Gly
710

cag
Gln

ctg
Leu

CCg

cac
His

agg
Arg

gat
Asp

tect
Ser
615

ggg
Gly

tgc
Cys

ctg
Leu

tce
Ser

gag
Glu
695

atg
Met

atg
Met

ctc
Leu

acc

acg gtc cot
Thr Val Pro

aca
Thr

gac
Asp
600

atg
Met

tcg
Ser

cta
Leu

aag
Lys

ctg
Leu
680

gtg
Val

atg
Met

ctg
Leu

cte
Leu

ctg

agg
Arg
585

caa
GlIn

gca
Ala

gac
Asp

ggc
Gly

aac
Asn
665

gaa

Glu

gac
Asp

cac
His

atg
Met

aac
Asn
745

gcg

570

tce
Ser

gac
Asp

gca
Ala

aac
Asn

cac
His
650
cag

Gln

ggc
Gly

acc
Thr

tct
Ser

aac
Asn
730

ctg
Leu

cca

tac
Tyr

tat
Tyr

ctt
Leu

gaa
Glu

tgt
Cys
635

cgg

Arg

gag
Glu

ctc
Leu

gect
Ala

cct
Pro
715

gca
Ala

aag
Lys

ggc

cct
Pro

gga
Gly

tct
Ser

aag
Lys
620

tca

Ser

tce
Ser

gcg
Ala

cte
Leu

ctg
Leu
700

ggc
Gly

gac
Asp

cte
Leu

gtg

gac
Asp

tect
Ser

agg
Arg
605

gac

Asp

cta
Leu

ctg
Leu

gat
Asp

cct
Pro
685

cag
Gln

ttt
Phe

age
Ser

tce
Ser

atg

ata
Ile

agg
Arg
590

aca
Thr

tcg
Ser

gce
Ala

cga
Arg

cag
GIn
670

cgg
Arg

aac
Asn

gac
Asp

cte
Leu

cac
His
750

aag

act
Thr
575

tat
Tyr

gag
Glu

gge
Gly

gat
Asp

act
Thr
655

cac

His

ctc
Leu

ttt
Phe

ggg
Gly

tac
Tyr
735

ggt
Gly

gac

aac
Asn

agt
Ser

ttt
Phe

agg
Arg

gaa
Glu
640

gce

Ala

agc
Ser

ctg
Leu

gce
Ala

aat
Asn
720

aca
Thr

gac
Asp

ttc

ttc
Phe

gag
Glu

gat
Asp

tcc
Ser
625

gag
Glu

gce
Ala

gce
Ala

tct
Ser

tect
Ser
705

age
Ser

gect
Ala

tac
Tyr

atg

ctg
Leu

age
Ser

tce
Ser
610

gac

Asp

cag
Gln

ctg
Leu

agg
Arg

ctc
Leu
690

act
Thr

agc
Ser

gca
Ala

tac
Tyr

aag

1905

1953

2001

2049

2097

2145

2193

2241

2289

2337

2385

2433

2481



Arg
755

cag
Gln

gag
Glu

gge
Gly

ctg
Leu

atg
Met
835

gat
Asp

ggc
Gly

cga
Arg

ggc
Gly

ctc
Leu
915

gect
Ala

gtc
Val

Lys

gtg
Val

gag
Glu

tat
Tyr

ace
Thr
820

gce
Ala

gac
Asp

tgc
Cys

atg
Met

atc
Ile
900

gac
Asp

gect
Ala

caa
Gln

Arg

cag
Gln

ctc
Leu

tgg
Trp
805

gat
Asp

tcg
Ser

tce
Ser

tgg
Trp

gcg
Ala
885

aaa

Lys

geg
Gly

aac
Asn

gaa
Glu

Pro

acc
Thr

tac
Tyr
790

gge
Gly

att
Ile

get
Ala

aca
Thr

aag
Lys
870

geg
Gly

gag
Glu

ctg
Leu

tge
Cys

gaa
Glu

Thr

age
Ser
775

cat
His

age
Ser

gac
Asp

gect
Ala

gtg
Val
855

aac
Asn

age
Ser

cag
Gln

cgg
Arg

gce
Ala
935

aaa
Lys

Leu
760

ggc
Gly

cag
Gln

cca
Pro

gge
Gly

aca
Thr
840

gca
Ala

ttg
Leu

tce
Ser

aac
Asn

aaa
Lys
920

tca
Ser

gaa
Glu

Ala

gtg
Val

gtg
Val

gaa
Glu

tta
Leu
825

gag
Glu

gge
Gly

atc
Ile

aaa
Lys

cag
Gln
905

gce
Ala

gce
Ala

gag
Glu

Pro

ctg
Leu

cte
Leu

gat
Asp
810

gag
Glu

tct
Ser

gtg
Val

gat
Asp

geg
Gly
890

aag

Lys

gca
Ala

ctt
Leu

agg
Arg

Gly

atg
Met

gac
Asp
795

aac
Asn

age
Ser

cct
Pro

gca
Ala

act
Thr
875

ctg

Leu

gag
Glu

cgg
Arg

gce
Ala

gag
Glu

Val

gtec
Val
780

agg
Arg

age
Ser

agt
Ser

ttc
Phe

ttt
Phe
860

tta
Leu

gce
Ala

cgg
Arg

ctg
Leu

cag
Gln
940

gce
Ala

Met
765

ttec
Phe

aac
Asn

ctt
Leu

gce
Ala

gce
Ala
845

get
Ala

tca
Ser

ttc
Phe

gac
Asp

age
Ser
925

atg
Met

caa
Gln

Lys

tct
Ser

atg
Met

cGC
Pro

att
Ile
830

cag
GIn

cge
Arg

acc
Thr

att
Ile

gce
Ala
910

tge
Cys

gea
Ala

gaa
Glu

Asp

cag
Gln

ctt
Leu

ctc
Leu
815

ggt
Gly

age
Ser

tat
Tyr

cca
Pro

ctg
Leu
895

atc
Ile

get
Ala

gect
Ala

cCC
Pro

Phe

gce
Ala

gga
Gly
800

atc
Ile

ggc
Gly

agg
Arg

att
Ile

ctg
Leu
880

gga
Gly

tge
Cys

cta
Leu

gce
Ala

agt
Ser

Met

tgg
Trp
785

gag
Glu

aca
Thr

cag
GIn

aga
Arg

ctg
Leu
865

act
Thr

get
Ala

atg
Met

ggc
Gly

tce
Ser
945

gat
Asp

Lys
770

att
Ile

gct
Ala

atg
Met

ctg
Leu

att
Ile
850

gtg
Val

get
Gly

gaa
Glu

age
Ser

gtt
Val
930

tgt
Cys

gce
Ala

2529

2571

2625

2673

2721

2769

2817

2865

2913

2961

3009

3057



950 955 960

atc aca caa gtg aaa cta aaa gtg gag cag aaa ctg gag cag att ggg 3105
Ile Thr GIn Val Lys Leu Lys Val Glu GIn Lys Leu Glu GIn Ile Gly
965 970 975

aag gtg cag ggg gtg tgg ctg cac act gecc cac gtc ttg tge atg gag 3153
Lys Val GIn Gly Val Trp Leu His Thr Ala His Val Leu Cys Met Glu
980 985 990

gec atc ctc age gta gge ctg gag atg gga age cac aac ccg gac 3198
Ala Ile Leu Ser Val Gly Leu Glu Met Gly Ser His Asn Pro Asp
995 1000 1005

tgc tgg cca cac gtg ttc agg gtg tgt gaa tac gtg ggc acc ctg 3243
Cys Trp Pro His Val Phe Arg Val Cys Glu Tyr Val Gly Thr Leu
1010 1015 1020

gag cac aac cac ttc agc gat ggt gcec tcg cag ccc cct ctg acc 3288
Glu His Asn His Phe Ser Asp Gly Ala Ser GIn Pro Pro Leu Thr
1025 1030 1035

atc agc cag ccc cag aag gcc act gga agc gct gge ctc ctt ggg 3333
[le Ser GIn Pro GIn Lys Ala Thr Gly Ser Ala Gly Leu Leu Gly
1040 1045 1050

gac ccc gag tgt gag ggc tcg ccc ccc gag cac age ccg gag cag 3378
Asp Pro Glu Cys Glu Gly Ser Pro Pro Glu His Ser Pro Glu GIn
1055 1060 1065

ggg cogc tcc ctg agec acg gec cot gtc gtc cag ccc ctg tcc ate 3423
Gly Arg Ser Leu Ser Thr Ala Pro Val Val GIn Pro Leu Ser Ile
1070 1075 1080

cag gac ctc gtc cgg gaa ggec age cgg ggt cgg goc tcc gac tte 3468
GIn Asp Leu Val Arg Glu Gly Ser Arg Gly Arg Ala Ser Asp Phe
1085 1090 1095

cgc gge ggg age ctc atg age ggg age age geg goc aag gtg gtg 3513
Arg Gly Gly Ser Leu Met Ser Gly Ser Ser Ala Ala Lys Val Val
1100 1105 1110

ctc acc ctc tcc acg caa gcc gac agg ctc ttt gaa gat get acg 3558
Leu Thr Leu Ser Thr GIn Ala Asp Arg Leu Phe Glu Asp Ala Thr
1115 1120 1125

gat aag ttg aac ctc atg gcc ttg gga ggt ttt ctt tac cag ctg 3603
Asp Lys Leu Asn Leu Met Ala Leu Gly Gly Phe Leu Tyr Gln Leu
1130 1135 1140



aag
Lys
1145

gtt
Val
1160

gac
Asp
1175

ctg
Leu
1190

cgec
Arg
1205

cat
His
1220

gac
Asp
1235

ttt
Phe
1250

cag
GIn
1265

tce
Ser
1280

gga
Gly
1295

aac
Asn
1310

aaa
Lys

gat
Asp

cga
Arg

agg
Arg

tge
Cys

aag
Lys

ata
Ile

cac
His

ctg
Leu

att
Ile

tgg
Trp

aag

gca
Ala

tac
Tyr

aaa
Lys

att
Ile

tgg
Trp

gaa
Glu

ctg
Leu

ttc
Phe

gaa
Glu

ggt
Gly

aga
Arg

tca

tcg
Ser

tect
Ser

age
Ser

gtg
Val

age
Ser

aga
Arg

aca
Thr

aat
Asn

ttg
Leu

gag
Glu

cGC
Pro

gag

cag
GIn

ctg
Leu

gce
Ala

cgg
Arg

ctt
Leu

cat
His

gaa
Glu

gaa
Glu

tgt
Cys

ctg
Leu

ttg
Leu

atg

Lys Ser Glu Met

tct
Ser
1150

gca
Ala
1165

cte
Leu
1180

agc
Ser
1195

gtg
Val
1210

gtg
Val
1225

gtc
Val
1240

geca
Ala
1255

gat
Asp
1270

gtt
Val
1285

ttc
Phe
1300

aag
Lys
1315

cag
GIn

atg
Met

cac
His

aaa
Lys

gce
Ala

tect
Ser

ctc
Leu

ctc
Leu

gag

ctt
Leu

cca
Pro

ctg
Leu

gca
Ala

cca
Pro

cag
Gln

act
Thr

ttc
Phe

gac

10

ttc cat
Phe His

gga gaa
Gly Glu

ttc cge
Phe Arg

cgg cce
Arg Pro

cac ctg
His Leu

aag got
Lys Ala

gac tgg
Asp Trp

cga cct
Arg Pro

gtc caa

Glu Asp Val GIn

gaa
Glu

agt
Ser

gag
Glu

gtg
Val

gce
Ala

tac
Tyr

tgt tcc
Cys Ser

ctg gaa
Leu Glu

ctg gtt
Leu Val

tct gtt
Ser Val
1155

gtt aaa
Val Lys
1170

ctg ggg
Leu Gly
1185

ctg ctc
Leu Leu
1200

gtg gag
Val Glu
1215

gtt tcc
Val Ser
1230

aat gag
Asn Glu
1245

ttc gag
Phe Glu
1260

gac cag
Asp Gin
1275

acg cag
Thr Gln
1290

aca gtg
Thr Val
1305

ggt gac
Gly Asp
1320

aca
Thr

tce
Ser

aat
Asn

cac
His

got
Ala

ttc
Phe

cca
Pro

cge
Arg

gtt
Val

atc
Ile

cat
His

tac
Tyr

gat
Asp

act
Thr

gce
Ala

gtg
Val

get
Ala

atc
Ile

cct
Pro

att
Ile

gtc
Val

cag
GlIn

ggc
Gly

tce
Ser

aca
Thr

caa
GlIn

atg
Met

atg
Met

tge
Cys

cat
His

cat
His

atg
Met

aca
Thr

tcg
Ser

ggg
Gly

atg
Met

3648

3693

3738

3183

3828

3873

3918

3963

4008

4053

4098

4143



gga
Gly
1325

aat
Asn
1340

atc
Ile
1355

tgt
Cys
1370

aca
Thr
1385

cag
Gln
1400

ctt
Leu
1415

tca
Ser
1430

gat
Asp
1445

cag
Gln
1460

cca
Pro
1475

aca
Thr
1490

ctt

aaa
Lys

act
Thr

atg
Met

aaa
Lys

gac
Asp

tta
Leu

agt
Ser

gce
Ala

gat
Asp

ctg
Leu

act
Thr

cca
Pro

cct

ggc
Gly

gac
Asp

tgc
Cys

gag
Glu

ctg
Leu

ttg
Leu

geg
Gly

age
Ser

gac
Asp

aca
Thr

ctg
Leu

gga
Gly

gtg

caa
Gln

aac
Asn

ctt
Leu

att
Ile

tge
Cys

gce
Ala

aga
Arg

agt
Ser

acc
Thr

gcg
Ala

gat
Asp

cca
Pro

atg

gect
Ala

atc
Ile

atg
Met

gga
Gly

ctc
Leu

aaa
Lys

ctt
Leu

gag
Glu

ggt
Gly

gct
Ala

tta
Leu

ggg
Gly

tce

cca
Pro
1330

cag
GIn
1345

aag
Lys
1360

gac
Asp
1375

ccg
Pro
1390

atc
Ile
1405

gce
Ala
1420

gat
Asp
1435

ctg
Leu
1450

gtg
Val
1465

cte
Leu
1480

ttt
Phe
1495

gtt

gtg
Val

gtc
Val

ttt
Phe

tgt
Cys

gce
Ala

tac
Tyr

ggc
Gly

gga
Gly

ata
Ile

tce
Ser

ttt
Phe

ggt
Gly

tgg

ttt
Phe

ttt
Phe

gtc
Val

gce
Ala

ctg
Leu

aaa
Lys

ttg
Leu

att
Ile

gaa
Glu

aat
Asn

gag
Glu

atc
Ile

cte

gat
Asp

gect
Ala

aaa
Lys

cca
Pro

gat
Asp

atg
Met

cct
Pro

gaa
Glu

gtc
Val

tgt
Cys

ctg
Leu

tat
Tyr

cge

11

gta
Val

aat
Asn

gga
Gly

gca
Ala

tac
Tyr

cce
Pro

cga
Arg

tca
Ser

tgg
Trp

cca
Pro

ttg
Leu

gca
Ala

cgg

ttt gaa
Phe Glu
1335

gca gceo
Ala Ala
1350

ctg ggg
Leu Gly
1365

ccc  gga
Pro Gly
1380

ctc agg
Leu Arg
1395

ttg aag
Leu Lys
1410

aga ctt
Arg Leu
1425

gtc ctg
Val Leu
1440

ata atc
Ile Ile
1455

cgg cag
Arg GIn
1470

aga gat
Arg Asp
1485

gtg gtt
Val Val
1500

agc cat

gect
Ala

act
Thr

gag
Glu

gce
Ala

cge
Arg

cca
Pro

cag
Gln

tct
Ser

ctg
Leu

cac
His

gtg
Val

cac
His

aaa

ttt
Phe

age
Ser

gtg
Val

ccg
Pro

tgc
Cys

ata
Ile

gaa
Glu

gat
Asp

ctg
Leu

caa
Gln

acg
Thr

ctc
Leu

gac

cte
Leu

tac
Tyr

gac
Asp

tce
Ser

tct
Ser

ttc
Phe

cag
Gln

ttt
Phe

gag
Glu

cca
Pro

aaa
Lys

cte
Leu

cat

4188

4233

4278

4323

4368

4413

4458

4503

4548

4593

4638

4683

4728



Leu
1505

tce
Ser
1520

ctg
Leu
1535

tca
Ser
1550

ctc
Leu
1565

atc
Ile
1580

gecg
Ala
1595

gce
Ala
1610

ctg
Leu
1625

ggc
Gly
1640

gag
Glu
1655

atg
Met
1670

cac
His

Pro

tac
Tyr

tce
Ser

gat
Asp

ttt
Phe

tce
Ser

ggc
Gly

ctg
Leu

ctg
Leu

tge
Cys

gce
Ala

ctg
Leu

gct
Ala

Val

tgg
Trp

tgt
Cys

atc
Ile

gag
Glu

aga
Arg

cct
Pro

caa
Gln

ggc
Gly

cag
Gln

gag
Glu

gac
Asp

cag
Gln

Met

gat
Asp

gag
Glu

agg
Arg

ttg
Leu

gtg
Val

gtg
Val

gat
Asp

tge
Cys

gtg
Val

tac
Tyr

acc
Thr

tce
Ser

Ser

atg
Met

ctg
Leu

tac
Tyr

ctg
Leu

gge
Gly

ttc
Phe

gcg
Ala

ttc
Phe

cga
Arg

tgg
Trp

cag
Gln

tgc
Cys

Val
1510

gce
Ala
1525

gtg
Val
1540

gag
Glu
1555

gte
Val
1570

tge
Cys
1585

act
Thr
1600

tte
Phe
1615

cac
His
1630

gtg
Val
1645

cge
Arg
1660

tge
Cys
1675

cag
Gln

Trp

tect
Ser

gtg
Val

age
Ser

gce
Ala

tcc
Ser

gag
Glu

tect
Ser

age
Ser

gcg
Ala

atc
Ile

tca
Ser

ctc
Leu

Leu

gce
Ala

gag
Glu

atg
Met

tgt
Cys

tgt
Cys

gag
Glu

gce
Ala

ggc
Gly

gce
Ala

cga
Arg

cca
Pro

att
Ile

Arg

aat
Asn

cac
His

atc
Ile

gtg
Val

att
Ile

atg
Met

aca
Thr

acg
Thr

ccg
Pro

gce
Ala

aag
Lys

att
Ile

12

Arg

ttc
Phe

att
Ile

aat
Asn

gce
Ala

aga
Arg

tgg
Trp

cte
Leu

gag
Glu

tce
Ser

atg
Met

aca
Thr

gag
Glu

Ser His
1515

aag cac
Lys His
1530

caa agec
Gln Ser
1545

acc atg
Thr Met
1560

aag ccc
Lys Pro
1575

tac gtc
Tyr Val
1590

agg ctt
Arg Leu
1605

aag cca
Lys Pro
1620

agc ttc
Ser Phe
1635

tcc tcc
Ser Ser
1650

gec cag
Ala GIn
1665

cca aac
Pro Asn
1680

ctg cct
Leu Pro

Lys

goct
Ala

ttt
Phe

ctg
Leu

act
Thr

ctt
Leu

gce
Ala

gtg
Val

age
Ser

cca
Pro

cag
Gln

aac
Asn

cct
Pro

Asp

att
Ile

cta
Leu

aag
Lys

gaa
Glu

gtg
Val

tgc
Cys

aag
Lys

geg
Gly

agt
Ser

gtg
Val

ttt
Phe

gat
Asp

His

ggt
Gly

cat
His

gac
Asp

ace
Thr

aca
Thr

tgt
Cys

gac
Asp

gaa
Glu

gce
Ala

ttt
Phe

gac
Asp

gaa
Glu

4773

4818

4863

4908

4953

4998

5043

5088

5133

5178

5223

5268



1685

aaa
Lys
1700

gtg
Val
1715

gac
Asp
1730

gaa
Glu
1745

aga
Arg
1760

ctg
Leu
1775

ctg
Leu
1790

aac
Asn
1805

gce
Ala
1820

gag
Glu
1835

gat
Asp
1850

gaa
Glu
1865

cca
Pro

gtg
Val

atc
Ile

aag
Lys

tac
Tyr

gac
Asp

aag
Lys

cte
Leu

ctg
Leu

caa
GIn

tect
Ser

acc
Thr

aat
Asn

agc
Ser

ttg
Leu

acg
Thr

atc
Ile

tect
Ser

tgc
Cys

tac
Tyr

gtg
Val

gtg
Val

tce
Ser

gce
Ala

gga
Gly

ctg
Leu

tta
Leu

ata
Ile

tct
Ser

tat
Tyr

ctg
Leu

cge
Arg

tgt
Cys

aag
Lys

cag
GlIn

cag
Gln

cac
His

ctg
Leu

gaa
Glu

caa
GlIn

atg
Met

agg
Arg

ctg
Leu

cag
GIn

got
Ala

aag
Lys

cag
GIn

gte
Val

1690

acc
Thr
1705

tet
Ser
1720

gag
Glu
1735

gtg
Val
1750

cag
GIn
1765

act
Thr
1780

aag
Lys
1795

tect
Ser
1810

gtt
Val
1825

gte
Val
1840

tgt
Cys
1855

age
Ser
1870

aag
Lys

cat
His

ttt
Phe

cca
Pro

aac
Asn

gce
Ala

aaa
Lys

gcg
Ala

ctc
Leu

ctt
Leu

tca
Ser

ccc
Pro

13

aaa agc gtg
Lys Ser Val

cag gtg tta
Gln Val Leu

gtc aaa ggo
Val Lys Gly

gaa gcc aag
Glu Ala Lys

ttg geca gtc
Leu Ala Val

agg gag ttt
Arg Glu Phe

gtg tet gge
Val Ser Gly

atg agc ttt
Met Ser Phe

acc aat caa
Thr Asn GlIn

ttt gag gac
Phe Glu Asp

tct gag gat
Ser Glu Asp

ccg aga gge
Pro Arg Gly

1695

tet ttc
Ser Phe
1710

ctc cag
Leu GIn
1725

ccc tet
Pro Ser
1740

ctg gct
Leu Ala
1755

ata ttc
[le Phe
1770

gac acc
Asp Thr
1785

atc ggg
Ile Gly
1800

aac att
Asn 1le
1815

gaa acc
Glu Thr
1830

gac gag
Asp Glu
1845

gaa gac
Glu Asp
1860

aag gag
Lys Glu
1875

agg
Arg

aac
Asn

cct
Pro

ggc
Gly

gac
Asp

age
Ser

ggc
Gly

tat
Tyr

atc
Ile

aga
Arg

atc
Ile

aag
Lys

gaa
Glu

tta
Leu

gga
Gly

ttec
Phe

ctg
Leu

cCC
Pro

gce
Ala

ttc
Phe

acg
Thr

age
Ser

ttt
Phe

aga
Arg

att
Ile

tat
Tyr

gag
Glu

cte
Leu

ctg
Leu

ggg
Gly

gce
Ala

cac
His

gce
Ala

acg
Thr

gag
Glu

cag
Gln

5313

5358

5403

5448

5493

5538

5583

5628

5673

5718

5763

5808



teg
Trp
1880

gca
Ala
1895

gaa
Glu
1910

tgt
Cys
1925

ctg
Leu
1940

ttc
Phe
1955

cgg
Arg
1970

gac
Asp
1985

age
Ser
2000

ace
Thr
2015

aaa
Lys
2030

gtc
Val
2045

cgge

gca

cgge

Arg Ala Arg

gat
Asp

ctg
Leu

atg
Met

cce
Pro

tct
Ser

gag
Glu

ctg
Leu

cgg
Arg

atg

tgg
Trp

tge
Cys

gag
Glu

tcce
Ser

ggg
Gly

cac
His

ctg
Leu

aag
Lys

gca

gtg
Val

aac
Asn

gag
Glu

ttec
Phe

aaa
Lys

atg
Met

ctg
Leu

aag
Lys

gce

Met Ala Ala

aag

agg

aaa

Lys Arg Lys

aaa

gtg

gag

Lys Val Glu

atg
Met

tgg
Trp

aac
Asn

cct
Pro

cag
GlIn

gaa
Glu

ggc
Gly

cCC
Pro

gag
Glu

gac
Asp

cag
GIn

aag
Lys

cGC
Pro
1885

ctg
Leu
1900

tac
Tyr
1915

cce
Pro
1930

tce
Ser
1945

acc
Thr
1960

gag
Glu
1975

CCC
Pro
1990

tgg
Trp
2005

aag
Lys
2020

cag
GIn
2035

aaa
Lys
2050

ttg
Leu

gte
Val

atc
Ile

atc
Ile

gag
Glu

cct
Pro

tce
Ser

age
Ser

tgg
Trp

ace
Thr

cac
His

gga

cte
Leu

aag

14

agc gtc cag cct
Ser Val GIn Pro Val

ageg

ctg

Lys Arg Leu

cag
Gln

ttc
Phe

tca
Ser

tce
Ser

ctg
Leu

cce
Pro

gag
Glu

att
Ile

aac
Asn

gag

atg
Met

aag
Lys

tce
Ser

gag
Glu

age
Ser

aaa
Lys

aat
Asn

tca
Ser

ctg
Leu

cca

Gly Glu Pro

cac
His

ggce
Gly

acc
Thr

gat
Asp

ctg
Leu

gtg
Val

gcg
Ala

aag
Lys

tce
Ser

ctg
Leu

1890

cac aag
His Lys
1905

ttg gac
Leu Asp
1920

gac ccg
Asp Pro
1935

cca tcc
Pro Ser
1950

gac aga
Asp Arg
1965

aag gcc
Lys Ala
1980

gag aag
Glu Lys
1995

ggg aac
Gly Asn
2010

ttg atg
Leu Met
2025

gecg ttc
Ala Phe
2040

ggt ccc

gtc

ctg
Leu

ctg
Leu

ttec
Phe

acc
Thr

agc
Ser

ggt
Gly

aag
Lys

aaa
Lys

ace
Thr

cGC
Pro

agg

age
Ser

tgc
Cys

gag
Glu

tte
Phe

ggg
Gly

cag
Gln

ggt
Gly

gat
Asp

atc
Ile

gaa
Glu

aaa
Lys

g8C

Gly Pro Arg Gly

2055

aac
Asn

atg
Met

aac
Asn

atc
Ile

ggc
Gly

tce
Ser

ggg
Gly

cGC
Pro

tac
Tyr

tac
Tyr

gag
Glu

cag
GlIn

5853

5898

5943

5988

6033

6078

6123

6168

6213

6258

6303

6348



tce
Ser

gac
Asp
2060

ccg
Pro

caa
GIn
2075

atg cgg
Met Arg

gac
Asp
2090

aag agg
Lys Arg

tcg
Ser
2105

gtg
Val

aga
Arg

cta
Leu

aca
Thr

gtg
Val
2120

ttc
Phe
2135

acg
Thr

gce
Ala

acc
Thr
2150

tgt
Cys

cac
His

ctg
Leu

tgg
Trp
2165

ggc
Gly

ccgactcctg

ctg
Leu

cat
His

cGC
Pro

gac
Asp

gtt
Val

cte
Leu

gtg
Val

agg

ctt
Leu

tce
Ser

cge
Arg

gca
Ala

ctc
Leu

cag
Gln

acc
Thr

gtg

cag
GlIn
2065

tte
Phe
2080

tca
Ser
2095

gaa
Glu
2110

aat
Asn
2125

cce
Pro
2140

gac
Asp
2155

g8C

Arg Val Gly

2170

ttctactctc ccaccaaata

cgt
Arg

cce
Pro

cag
Gln

agc gea
Ser Ala

ggc
Gly

tce
Ser

ace
Thr

ggc
Gly

atc
Ile

gca
Ala

cag
Gln

att
Ile

cag
Gln

cag
GlIn

ttc
Phe

gca gtg
Ala Val

atc aga gtt
Ile Arg Val

tat
Tyr

cgt gte
Arg Val

15

cac
His

cce
Pro

ggg
Gly

cag
Gln

att
Ile

cog
Pro

cge
Arg

gac
Asp

ttg atg
Leu Met
2070

gag ctg
Glu Leu
2085

agc tcc
Ser Ser
2100

gca tgg
Ala Trp
2115

ctc cca
Leu Pro
2130

tgc atc
Cys Ile
2145

cag gct
Gln Ala
2160

atc att
Ile Ile
2175

gac
Asp

ctg
Leu

cte
Leu

ace
Thr

gac
Asp

agt
Ser

gtg
Val

gtg
Val

acagtagtga gggttagagt

cagetgttge
cagtgtttcc
gtttgtatct
taatccttga
tgtccccaaa
gatccatcat
gataaacact

ggtctggetg

attttcccca
taatgtaaaa
agatgacaca
tatgtttcta
tgggtcattt
ttaaaaaata
cagacatcta

ggaagaagac

ccactagcce
agcctttcca
aacgatattc
actcttgaag
tcaaggatta
aatacaattc
gtaccaggga

aactataaat

cacttaaact
accactgatc
tgattttgca
tatatttcce
ctcatttgaa
ctaaggcaat
ttattaattg

acatattctt

actactactg
agcattgggg
cattattata
agtgettttg
aacactatat
atctgetggt
gaggaagatt

gggtgtcata

caa
Gln

ggg
Gly

cga
Arg

cag
GIn

agt
Ser

gte
Val

aac
Asn

atg
Met

ace
Thr

cag
GlIn

ctg
Leu

cag
Gln

agg
Arg

gag
Glu

tag

cctgccaata
tctcagagaa
ccatactaag
gaagaatcta
cttacagtgt
tgatccattt
aagtcaagct
tatggttatg

atcaagaaag

6393

6438

6483

6528

6573

6618

6663

6705

6765

6825

6885

6945

1005

1065

125

1185

1245



aggtgacttc
ttttcaggta
ttctaaaaga
acacagagta
agccaccotg
aggaaagaag
gtctgaacat
ttttatatca
gggatggatt
ttatggtgte
aatttagaaa
tgtttgatgt
aaatacgttt
taatgattga
catacattat
acaaattcta
gagaaatatg
atctgaaaaa
tttttcccag
tcaagtttag
tcagtgaact
gataactgct
tatagcttac

ggggaaaagyg

tgttgtaaaa
ttcaccaatt
agaaagttct
cccagtgaaa
getgttottg
aaaaggtgcc
aaggtatagc
acacgettgg
atgatgaaat
agttacacaa
attttgtcga
ctttgcatte
gaaagcttta
aaactcctca
aatctcccag
cagtattgaa
gaactacctt
aacaccctta
ttccacaaaa
aaacaggtaa
atgttgtata
ttttttaaat
ctgaggttca

cttcagtaaa

taatccagaa
tccccatgta
ttcctagcag
gtggetggta
tggtgtttgt
ttagtccttt
atttggtttt
aggaaaggea
cattttcaat
gctectagtcet
tttaaaatat
agaccaatat
tcttattatt
atcaagctta
ccccatteat
ataaggattt
agaggttaag
tcatccagtg
cactctgttt
tcagectattt
cttttgaatt
tttccaacag
gttettettt

gcagaggcta

16

cacttcaaaa
aggtactgtg
ggtttgaagt
cgtagattgt
ttccatccce
gttgecactte
taagaaaaca
ctcagggaag
cttaaaatat
caaaatgaaa
ttctectate
ttcaggtgga
tacagtattt
cttacacaca
aatgaataag
aaaggggtat
aggaaggcag
taccatctag
geccttoagtt
gatcttaaaa
tttacatttt
aagtaacacc
gtgaacctgt

gaattacagt

ttattcctaa
ttgtaccttt
ctgtggctta
caagagacat
aaggcaaaca
catttccatg
aaacattaag
ggagcaggga
aatacaacaa
gtaatggaga
taccaagtaa
tatttctaag
ttatatttet
ttctacagag
tcacccttta
ttgtaaactt
tgttetgact
agatcaccac
tttactcact
ggcaatgaat
ataaatggaa
acagttgctt
gagtactcca

atttatacat

atcattaaga
atttctgtat
tcagcctgtg
aagaccgacc
aggaaaggaa
ccccacaatt
acgcaactca
gtgtgeesete
tcttgcaaaa
aagacactga
agttacccta
tattactaga
tacattatcc
ttatttaagg
aatataagac
tgcecctectt
tctttaggtg
agaatccatt
agacaataat
tgttgggata
ttgaaagttg
tgtttotttt
cagtttactg

agcaactttt

1305

1365

1425

1485

1545

1605

1665

1725

1785

1845

7905

1965

8025

8085

8145

8205

8265

8325

8385

8445

8505

8565

8625

8685



cataaagtag
ggctcacgee
gtcaggagtt
aaaattagcc
ggagaatcge
tccagactgg
ctgtatccca
tatgggatce
gttctagecct
cctacaattt
aacatactct
atcactgagt
aatgagtagg
aacactgaga
tgtgactcag
caggtgttte
cttttaaagt
atacattgtt
ctttectette
ctccaagtat
ttctetetgt
gcatctcacc
tttttacacc
aaaactagaa

cagatgctaa

aaaaattcaa
tgtaatccca
tgagaccagg
aggtgtggta
tcgaacccag
gtgacaagag
aagtatgtta
aaaattcttg
gattatgggt
tttaagagtg
gcactcgagt
gacagcagta
cattcaggtg
ggggagtgge
ctgcccacte
tctectcaca
tacgaacagt
tttagttgce
ttttcctaaa
aagagaccct
cattaatgag
tagectcectgt
accttctcte
cacctttatg

catacttaac

aggaagctgt
gcacttactt
ctggacaaca
ggatgcacct
gaggcggacg
tgaaactcca
gttgtttgtt
aacataagtt
cccaagaata
ttttggtace
taccagccat
cttctcagag
gttcttccca
accttcccag
ccccaacttt
gtctettttg
tattagcatg
tgtatttata
ttttggtaaa
ggactgatga
gacatcggtt
atctcctgat
tctccecottg
atttggggtce

agctcgecatt

17

ctcaatttga
tgggaggcca
tggtgaaacc
gtaatcccag
ttgcagtgag
tctaaaaaaa
tggaaatcag
taccctgtac
aaaggatgag
ttcccattgt
ccacactgac
gtatttgcag
gcaggtggag
gctgeccage
gtttccctee
cagcaacagt
tatttacaga
gccaaaagta
gtgtgettca
tggcccagee
ttcacaattg
ctgecttttaa
tggtaatttt
tatgtaatga

aaaatacttt

gaataccagc
aggtgggeag
tcgtetctac
ctacttagga
ccaagattge
aaaaaaaaaa
cattctccce
tgtgtccaaa
taggtgtaca
cttctctata
atcagatttc
cttgatgcaa
aagaaaggga
tcagtctectt
ctcccagtct
aagacaaaat
cctaagcaga
tattacctta
tgaaacaaac
aagtatatgg
aacctcatge
aaatagttag
ccagecttce
ctgaccgata

aaatcaggeg

tgggcacggt
ataacctgeg
taaaaataca
ggccgagaca
accattgcac
aaagtgaata
gatgectctat
cactgttcta
gagctcttga
actcagtcct
aaccagaacc
agtagtctct
ggagatgaag
geccctgttee
ctgaaagtgt
tcaaggcage
atgagagttt
aagttgagat
atctggaaaa
agggacagag
actgtccaca
ttaggectgee
ccatagatat
agaacccagg

tgatggctca

8745

8805

8865

8925

8985

9045

9105

9165

9225

9285

9345

9405

9465

9525

9585

9645

9705

9765

9825

9885

9945

10005

10065

10125

10185



ttcctgtaat
tcgagaccaa
gegeatggty
ttgaacctgg
gtgagacttc
taatataatt
ttgteottgt
gctgtgagac
atactgctta
agccaaacag
ggcgagtagt
cacaacaacc
cagagaggtt
gotgtttetg
taagcactct
acatctcaga
atgaatcatg
aaccaaaatc
gaattaggtg
tggcagtgtg
tcaactcaga
tacatggtac
tttcaaaatg

caggtgctaa

ctcaagcact
cctggccaac
gcagectgect
gaggtggega
gtctcaagta
cagaagtacc
tgttttaaaa
ggtaatgcag
tacaggaaag
aatgaagacc
gaatgtcact
ttgtgagaca
aagaaatttg
aattcaaggg
agtatgaaaa
tctgtetggg
tttatacata
taaactttag
gaaatgatgg
tgtctggaac
ataaagtgcc
taaattagta

tacattctct

gggcatcagg

ttgggaggct
gtggtgaaac
gtaatcccag
ttgcagtcag
aataaaacta
ttgaaattga
tgaggcttat
ttatataata
ttttctcaga
tttgatagta
gtgattgcaa
agtgttgtgt
cccaagataa
ccatactctc
aaagtttcaa
atgttatgga
aaaaaatcac
tcttcaagca
aataatacta
ggcatgcaca
ctgtagccaa
gcacaaagtt
gaagaggaag

tcgacatcca

18

aaggtgggte
ccecgtecteta
ctactcggga
ccaagattgt
aaatttttaa
aacatatttg
acagagtgag
gatacccttg
aaggaaaatc
atagcaagag
acccttacct
tectoatttt
caagtaaaag
tctctgacaa
ggaacgaggc
ggtttttaaa
atgtaacaca
gacattcagt
ttcatggcca
atttgtaaac
cagtgectcet
tgggaatatg
cagectggttg

tagtaaccat

gatctcttga
ctaaaaatac
agctgaggca
tctgcagcat
atcaaacatg
tgcaatgatc
ttgagagtca
actttgccag
cattagtatc
gttacaaata
gtattatcac
ttcagagggsg
gcaaagttgg
catgctctaa
catgaaaatg
aataaagttg
tttcaagtgt
gttactttag
gctattaaca
ctttttcaaa
ttacttgett
caaaataatg
gacaggattt

gtgccataac

ggtcaggagt
aaaattagcc
ggagaattge
gggtgacaaa
acaaaaatgt
attaggcttt
agtagccttc
attcatcaca
agtcccatca
gcagggagga
acgtagtcct
aacacagacc
ttgcaaaaga
gtccatagag
agactatttg
aaaaaagaaa
ttgaaaataa
aaaactcact
cagaagaaca
tatcatttaa
ctctgggaaa
gataaccatt
cttgaagage

atctacacat

10245

10305

10365

10425

10485

10545

10605

10665

10725

10785

10845

10905

10965

11025

11085

11145

11205

11265

11325

11385

11445

115056

11565

11625



ttccacttgt
cagatgacaa
tggecttagg
atttgtaaaa
ttagtagtgg
ctggctgtat
aacagaacac
atatctcotg
aaccactacc
acaaaggggt
ctgctggtga
cgtactgtta
agaacagtgg
ataagacaca
gtatttctaa
aaccactgcc
gctagagaaa
gtettgctcea
agaagacaat
tgtatttaga
tactgaaggt
ttaatgagat
gaatagttgt
tttgagatga

attaacattt

tttacagaca
aacttcaata
aaagcaaaag
ttgatcaaga
agcaatctag
tgtagtgttt
cctttagatt
agatcattgg
acaccactag
accagggagg
atcccatcta
attcctatce
ttctcaaact
gattgetggg
caagtttata
ttgaaaaaat
aactgaatct
atcttcccag
gaatgtataa
aacattgatt
gattttaaat
gtttccatgt
ttgettgeca
gatgagacta

taatttcata

aggtaacagg
tgettgggea
agcacttttt
acttgattta
aaaacatacc
gctatttgat
tccaaaacac
tttctttata
caccatacag
agagagtggc
attatggtcc
tgaaggttta
ttagtacaca
ctcatggtca
ggtgaggeca
ttccaacttc
acccttggge
tttccagttt
gttctatgga
ctatggatga
ttaagtatgt
cagctecttt
gttgttttac
cttgttgtac

tatatctgta

19

cagaaggaaa
ccacttaggt
attggaaata
taattatgce
ttttttgttt
gtggaaataa
aattcttatt
aattgtggta
aaccttttet
tgaccacttt
ttccaccott
accagtggtt
tcagcatcac
gagttcccag
atactgetgt
tacctttaag
agatgacttg
tattatacca
acagtgagat
tcatttgtat
agtgtttgaa
acagccttgg
atctttcatt
cttcatottt

aagagtctac

atccagagtc

gaccccaggg

tgagecttgtc

tcaaaaaaaa

gtttggaaga

ctaataactt

tcagggaaga

ccactccate

ctgtatcttt

agtgacaaaa

ttcaaccacc

gtctagtatc

ctggagggcee

ttaagtaaat

tttgggaact

atcagcctga

ggattggatt

acaattggtt

aaatctaagc

catgttgacc

tttetteccat

cteectggett

ggccaccaaa

catttaattt

ccaaaggctt

ttgcagtaag
agatttagtg
actgggaaag
aagttctcat
tcctetttee
aagattttgg
cagaccaaaa
attgaagaga
gtacaatact
cagcactcca
aacaactgtt
ttctgtettt
tttttttaaa
caggaaattt
atgetttgag
cttatcaaac
ctatacagca
tttacaagct
ttettgtett
ctttgacttg
ccatgtegtt
acagattttt
atattagcca
tctggegtaa

cacggaaatt

11685

11745

11805

11865

11925

11985

12045

12105

12165

12225

12285

12345

12405

12465

12525

12585

12645

12705

12765

12825

12885

12945

13005

13065

13125



tgcaaaatga
atatgttgtt
ataatgggaa
actcatatag
tcttttacca
acttaaaaat
atgaggtttc
gactattgta
atatcagaat
aaataagggt
tatgtgtgca
ctctaagagt
aaaagccaat
ctecgggecct
agctgetttg
aaattgattt
gtttcacttc
gaggtgccta
gataagaata
tccegotttt
ctatctccca
tatgccaaag
cataatgatt

cccattcacc

actaattcce
tgtgcacata
aaatataaaa
agggggeott
ttaaaaaaaa
catcacctat
tctaaagact
ggaatggaag
gttgatgata
gttttttttt
tttagttctt
aatttatttt
cttttgaacc
gacactgcca
tcctacattt
cccacaaaat
agttgaaaca
gagggaaaag
agatgtttat
ctaagaggaa
ctctagataa
aatcaactta
tgagtcagta

aggageccttg

ttttaagcag
tctacatggt
gtgaatcagt
agtttatctc
ttaaggacca
ttataaactg
tctgcttaat
gaaatgatta
tcaaggagac
ggtttttttt
ttagtaacac
tgttttacca
aatgtgtaaa
gccccagtga
ctttcatctg
aggcaaaget
atgtgataga
ttatttttgt
tgccctaate
taaacttaga
agccagtggg
ttttcattga
taccatttta

aagcattttg
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caggtgtgce
ggagaccata
gtgetttgeg
ttctttactg
tacagagaat
tattaattac
aaatatgotg
tatttactag
aatctacaga
ttactttagt
tgattttaaa
accagtgcca
agattatgtt
gcatccctgg
gttcttattg
gaacaaagat
atatccaggt
ttcttagtgt
atgctaagag
caaattacat
tggtatgggt
agattataaa
cctataaaat

tttactccaa

tgtttttgac
ttcattattt
aattcagtga
aattaattag
gatttaagaa
acataatgct
acttcattta
aattagtgag
gtttttgect
ttcccataat
attaaatttc
aaaaggagag
ttttcttaaa
ctacctecggg
ggagtgcttc
gaatgectttt
gtggecatgat
tgtgttgtgg
actattattc
tataaacagt
cocttttattc
taaatgaagc
gcaaaattca

aggcottgte

ttttcagtaa
catcttccaa
aatcatgtta
ttttggaaat
aaaacaagtc
tattgattca
aattagttta
atcagaaagc
ctgtggatgg
ttttggaaat
aaaagtcaat
gagggaatce
gttagggagg
attatgtgca
tctctaataa
gataagttgg
gggecaggag
ggatgggaca
aatatgcttt
tcccctacta
cttatagtat
ttgttatage
tccttgcaac

aaggaagcat

13185

13245

133056

13365

13425

13485

13545

13605

13665

13725

13785

13845

13905

13965

14025

14085

14145

14205

14265

14325

14385

14445

14505

14565



aattttttgt

tgaaaatcac

gtttaacagg

ggaaatgaaa

tgtagaataa

ataaatatat

<210>
211>
212>
213

<400>

2
P
H

7

171
RT
omo

Met Glu Glu

1

Tyr

Gly

Cys

Ala

65

Phe

Ile

Val

Lys

Leu

Leu

50

Gln

Val

Leu

Glu

Ala

Asp

35

Leu

His

Ser

Asn

Val

tttgeottet
actcctttat
tctectgtaag
attctaaaga
agattcaaat
ataaataaaa aaaaaaaaaa
sapiens
[le Leu Arg Lys Leu
5
Ile Lys Glu Ser Cys
20
Thr 1le Val Lys Ile
40
Pro Leu GIn Leu Ala
55
Ala Leu Ala Gly Met
70
Met Glu Thr Asp Ser
85
Ala Val Lys Val Thr
100
Met Lys Val Leu Leu

GlIn

Thr

25

Pro

Leu

Gln

Asp

Pro

105

Cys

21

Lys

10

Trp

Pro

Glu

Lys

Glu

90

Ser

Ile

tatttagtca gtttggtcat
atgttgatat aactgatttt
caagcttgca agtgtatttt
gaaaatattt taaaagatat

gcattaaaaa tctggtacat

Glu

Ala

His

Ser

Leu

15

Lys

Leu

Thr

atttacttaa aaaaacaaac
atagaatctg toctgttettt
gtgtacattt tatctgaggt
tgtatttatg ttgettgtgt

gaaacaattg tgtttactga

Ala

Leu

Val

Lys

60

Leu

GlIn

Asn

Tyr

Ser

Glu

Leu

45

Asn

Ser

Leu

Glu

Thr

Gly

Thr

30

Arg

Val

Glu

Leu

Asp

110

Pro

Ser
15

Leu

Glu

Lys

Glu

Asn
95

Leu

Thr

Lys

Gly

Lys

Leu

Arg

80

Gln

Gln

Phe

14625

14685

14745

14805

14865

14895



Asp

Thr

145

Ala

Arg

Gly

Val

GIn

225

Ser

Trp

His

Leu

Ser
305

Leu

130

Tyr

Thr

Gln

Asn

Leu

210

Gln

Ser

Lys

Asp

Glu

290

Gly

115

Asn

Ile

Leu

Glu

Gln

195

Thr

Leu

Ser

Asn

Lys

275

Ser

Cys

Gly

Ser

Ser

Asn

180

Gly

Val

Gln

Ser

Leu

260

Thr

Asp

Ser

Ser

Ser

GIn

165

Thr

Ser

Leu

Leu

Ser

245

Cys

Ile

Ser

Cys

Ala

Cys

150

Met

Ile

Thr

Cys

Leu

230

Met

Pro

Thr

Ala

Thr
310

Val

135

His

Leu

Ile

Val

Glu

215

Tyr

His

Ala

Ser

Ser

295

Ala

120

Leu

Gln

Ser

Glu

Glu

200

Lys

Leu

Leu

Leu

Ala

280

Pro

Pro

Lys

Arg

Asp

Asn

185

Ser

Leu

Glu

His

Ile

265

His

Gly

Ala

22

Ile Ala

Ser Ile
155

Leu Thr
170

Pro Asp

Leu Cys

Gln Ala

Cys Ile

235

Arg Arg

250

Val Ile

Thr Ser

Val Ser

Leu Ser
315

Glu

140

Asn

Leu

Val

Asp

Ala

220

Leu

Phe

Leu

Ser

Asp
300

Gly

125
Val Cys Ile Glu
Thr Ala Val Arg

160

GIn Leu Arg GlIn
175

Pro GIn Asp Phe
190

Asp Val Val Ser
205

[le Asn Asp Ser

Ser Val Leu Ser
240

Thr Asp Leu Ile
255

Gly Asn Pro Ile
270

Thr Ser Thr Ser
285

His Gly Arg Gly

Pro Val Ala Arg
320



Thr

Asp

Tyr

Ile

Thr

385

Leu

Lys

Leu

Gly

Ala

465

Trp

Asn

Ile Tyr Tyr

Ser Met Lys

340

Pro Pro Pro

355

Leu Gly Ser

370

Glu Ser Glu

Asp Leu Leu

Gly Gly Ile

420

Leu Gly Ala
435

Gln Val GIn
450

Glu Trp Ser

Gln Arg Arg

Glu Arg Ser
500

Ile Ala Ala Glu Leu

325

Pro Val Leu Gln Ser

GIn

Pro

Ser

Lys

405

Glu

Leu

Leu

Arg

Val

485

Leu

His Arg

Gln Arg
375

Arg Lys
390

Leu Ile

Ala Cys

Asp Glu

Leu Leu
455

Asp Ser
470

Leu Ser

Asp Ile

23

Val
330

Leu
345

Val Glu
360

Ala

Leu Cys Asp

Arg Ser lle

Met Asp Gly

410

Tyr Ala Ala
425

Leu Ser GlIn
440

Leu Arg Leu

Met Glu Ile

Ser Glu His
490

Ser Ile Ser
505

Arg

Tyr

Ile

Leu

Ser

395

Met

Val

Gly

Glu

Asn

475

Thr

Val

Leu

His

Lys

Ala

380

Lys

Thr

Ser

Lys

Glu

460

Glu

Pro

Thr

Val Gly Ser
335

Arg Val Leu
350

[le Met
365

Lys

Gly Pro Ser

Arg Lys Ser

Glu Ala Cys

415

Val
430

Cys Cys

Gly Leu
445

Ser

Leu Lys Asp

Ala Asp Phe

Trp Glu Ser
495

Thr Asp Thr
510

Val

Leu

Glu

Ser

His

400

Ile

Thr

Glu

Gly

Arg

480

Gly

Gly



Gln

Ser

Lys

945

Asp

Phe

Glu

Asp

Ser

625

Glu

Ala

Ala

Ser

Thr Thr
515

Gly Asn
530

Glu Thr

Val Val

Leu Ser

Ser Asn
595

Ser Cys
610

Asp Val

GIn Thr

Leu Ser

Arg Leu

675

Leu Ser
690

Leu

His

Leu

Gln

Val

580

Phe

Asp

Ser

Pro

Leu

660

Phe

Asn

Glu

Lys

Ser

Arg

565

Asp

Ser

Gln

Asp

Arg

645

Lys

Ile

Val

Gly Glu

Asn Ser
535

Lys Val
550

Ser His

Cys Arg

Val Asp

Tyr Ser
615

Ile Gly

630

Asp Cys

Leu Leu

GIn Ser

Glu Glu
695

Leu

520

Leu

Leu

Thr

Thr

Asp

600

Met

Ser

Leu

Lys

Leu

680

Val

24

Gly Gln

Lys Ser

Glu Thr

Val Pro
570

Arg Ser
585

GIn Asp

Ala Ala

Asp Asn

Gly His

650

Asn GlIn
665

Glu Gly

Asp Thr

Thr

Pro

Glu

565

Tyr

Tyr

Leu

Glu

Cys

635

Arg

Glu

Leu

Ala

Thr

Ala

540

Ala

Pro

Gly

Ser

Lys

620

Ser

Ser

Ala

Leu

Leu
700

Pro

525

Ile

Val

Asp

Ser

Arg

605

Asp

Leu

Leu

Asp

Pro
685

Glu Asp

Pro Glu

Asp Gln

Ile Thr
575

Arg Tyr
590

Thr Glu

Ser Gly

Ala Asp

Arg Thr
655

GIn His
670

Arg Leu

His

Gly

Pro

560

Asn

Ser

Phe

Arg

Glu

640

Ala

Ser

Leu

Gln Asn Phe Ala



Ser

105

Ser

Ala

Tyr

Met

Trp

185

Glu

Thr

Gln

Arg

Leu

865

Thr

Ala

Thr

Ser

Ala

Tyr

Lys

170

Ile

Ala

Met

Leu

Ile

850

Val

Gly

Glu

Phe

Leu

His

Arg

155

Gln

Glu

Gly

Leu

Met

835

Asp

Gly

Arg

Gly

Cys

Ser

Cys

140

Lys

Val

Glu

Tyr

Thr

820

Ala

Asp

Cys

Met

Ile

Ser

Phe

125

Ala

Arg

Gln

Leu

Trp

805

Asp

Ser

Ser

Trp

Ala

885

Lys

Gly

10

Gln

Leu

Pro

Thr

Tyr

790

Gly

Ile

Ala

Thr

Lys

870

Gly

Glu

Met

Met

Leu

Thr

Ser

175

His

Ser

Asp

Ala

Val

855

Asn

Ser

Gln

Met

Leu

Leu

Leu

160

Gly

GIn

Pro

Gly

Thr

840

Ala

Leu

Ser

Asn

His

Met

Asn

145

Ala

Val

Val

Glu

Leu

825

Glu

Gly

Ile

Lys

Gln

25

Ser

Asn

130

Leu

Pro

Leu

Leu

Asp

810

Glu

Ser

Val

Asp

Gly

890

Lys

Pro

115

Ala

Lys

Gly

Met

Asp

195

Asn

Ser

Pro

Ala

Thr

875

Leu

Glu

Gly

Asp

Leu

Val

Val

180

Arg

Ser

Ser

Phe

Phe

860

Leu

Ala

Phe

Ser

Ser

Met

165

Phe

Asn

Leu

Ala

Ala

845

Ala

Ser

Phe

Asp

Leu

His

150

Lys

Ser

Met

Pro

Ile

830

Gln

Arg

Thr

[le

Arg Asp Ala

Gly

Tyr

135

Gly

Asp

Gln

Leu

Leu

815

Gly

Ser

Tyr

Pro

Leu

895

Ile

Asn

120

Thr

Asp

Phe

Ala

Gly

800

Ile

Gly

Arg

Ile

Leu

880

Gly

Cys
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900 905 910

Met Ser Leu Asp Gly Leu Arg Lys Ala Ala Arg Leu Ser Cys Ala Leu
915 920 925

Gly Val Ala Ala Asn Cys Ala Ser Ala Leu Ala GIn Met Ala Ala Ala
930 935 940

Ser Cys Val GIn Glu Glu Lys Glu Glu Arg Glu Ala Gln Glu Pro Ser
945 950 955 960

Asp Ala Ile Thr GIn Val Lys Leu Lys Val Glu GIn Lys Leu Glu GIn
965 970 975

Ile Gly Lys Val GIn Gly Val Trp Leu His Thr Ala His Val Leu Cys
980 985 990

Met Glu Ala Ile Leu Ser Val Gly Leu Glu Met Gly Ser His Asn Pro
995 1000 1005

Asp Cys Trp Pro His Val Phe Arg Val Cys Glu Tyr Val Gly Thr
1010 1015 1020

Leu Glu His Asn His Phe Ser Asp Gly Ala Ser GIn Pro Pro Leu
1025 1030 1035

Thr Tle Ser GIn Pro GIn Lys Ala Thr Gly Ser Ala Gly Leu Leu
1040 1045 1050

Gly Asp Pro Glu Cys Glu Gly Ser Pro Pro Glu His Ser Pro Glu
1055 1060 1065

GIn Gly Arg Ser Leu Ser Thr Ala Pro Val Val GIn Pro Leu Ser
1070 1075 1080

Ile GIn Asp Leu Val Arg Glu Gly Ser Arg Gly Arg Ala Ser Asp
1085 1090 1095



Phe

Val

Thr

Leu

Thr

Gln

Met

Met

Cys

His

His

Met

Arg Gly
1100

Leu Thr
1115

Asp Lys
1130

Lys Lys
1145

Val Asp
1160

Asp Arg
1175

Leu Arg
1190

Arg Cys
1205

His Lys
1220

Asp Ile
1235

Phe His
1250

Gln Leu
1265

Gly

Leu

Leu

Ala

Tyr

Lys

Ile

Trp

Glu

Leu

Phe

Glu

Ser

Ser

Asn

Ser

Ser

Ser

Val

Ser

Arg

Thr

Asn

Leu

Leu

Thr

Leu

Gln

Leu

Ala

Arg

Leu

His

Glu

Glu

Cys

27

Gly Ser Ser Ala Ala Lys Val

Met Ser

1105 1110
GIn Ala Asp Arg Leu Phe

1120 1125
Met Ala Leu Gly Gly Phe

1135 1140
Ser GIn Leu Phe His Ser

1150 1155
Ala Met Pro Gly Glu Val

1165 1170
Leu His Leu Phe Arg Leu

1180 1185
Ser Lys Ala Arg Pro Leu

1195 1200
Val Ala Pro His Leu Val

1210 1215
Val Ser Gln Lys Ala Val

1225 1230
Val Leu Thr Asp Trp Asn

1240 1245
Ala Leu Phe Arg Pro Phe

1255 1260
Asp Glu Asp Val GlIn Asp

1270

1275

Glu Asp Ala

Leu Tyr GlIn

Val Thr Asp

Lys Ser Thr

Gly Asn Ala

Leu His Val

Glu Ala Ala

Ser Phe Ile

Glu Pro Pro

Glu Arg Ile

Gln Val Val



Thr

Ser

Gly

Met

Leu

Tyr

Asp

Ser

Ser

Phe

Gln

Phe

Ser Ile
1280

Gly Trp
1295

Asn Lys
1310

Gly Lys
1325

Asn Thr
1340

Ile Met
1355

Cys Lys
1370

Thr Asp
1385

GIn Leu
1400

Leu Ser
1415

Ser Ala
1430

Asp Asp
1445

Gly

Arg

Ser

Gly

Asp

Cys

Glu

Leu

Leu

Gly

Ser

Asp

Glu

Pro

Glu

GIn

Asn

Leu

Ile

Cys

Ala

Arg

Ser

Thr

Leu

Leu

Met

Ala

Ile

Met

Gly

Leu

Lys

Leu

Glu

Gly

Val Glu
1285

Phe Ser
1300

Lys Glu
1315

Pro Val
1330

Gln Val
1345

Lys Phe
1360

Asp Cys
1375

Pro Ala
1390

Ile Tyr
1405

Ala Gly
1420

Asp Gly
1435

Leu Ile
1450

28

Val Cys Ser Thr
1290

Ala Leu Glu Thr
1305

Tyr Leu Val Gly
1320

Phe Asp Val Phe
1335

Phe Ala Asn Ala
1350

Val Lys Gly Leu
1365

Ala Pro Ala Pro
1380
Leu Asp Tyr Leu
1395
Lys Met Pro Leu
1410
Leu Pro Arg Arg
1425
Ile Glu Ser Val
1440
Glu Val Trp Ile
1455

GlIn

Val

Asp

Glu

Ala

Gly

Gly

Arg

Lys

Leu

Leu

Ile

Ile

His

Tyr

Ala

Thr

Glu

Ala

Arg

Pro

Gln

Ser

Leu

Gln

Gly

Ser

Phe

Ser

Val

Pro

Cys

Ile

Glu

Asp

Leu



Glu

Pro

Lys

Leu

His

Gly

His

Asp

Thr

Thr

Cys

Asp

Glu

Gln
1460

Pro
1475

Thr
1490

Leu
1505

Ser
1520

Leu
1535

Ser
1550

Leu
1565

Ile
1580

Ala
1595

Ala
1610

Leu
1625

Gly

Leu

Thr

Pro

Pro

Tyr

Ser

Asp

Phe

Ser

Gly

Leu

Leu

Cys

Thr

Leu

Gly

Val

Trp

Cys

Ile

Glu

Arg

Pro

Gln

Gly

Gln

Ala

Asp

Pro

Met

Asp

Glu

Arg

Leu

Val

Val

Asp

Cys

Val

Ala Val Ser
1465

Leu Leu Phe
1480

Gly Phe Gly
1495

Ser Val Trp
1510

Met Ala Ser
1525

Leu Val Val
1540

Tyr Glu Ser
1555

Leu Val Ala
1570

Gly Cys Ser
1585

Phe Thr Glu
1600

Ala Phe Ser
1615

Phe His Ser
1630

Arg Val Ala

29

Asn

Glu

Ile

Leu

Ala

Glu

Met

Cys

Cys

Glu

Ala

Gly

Ala

Cys Pro Arg

1470

Leu Leu Arg

1485

Tyr Ala Val

Arg

Asn

His

Ile

Val

Ile

Met

Thr

Thr

Pro

Arg

Phe

Ile

Asn

Ala

Arg

Trp

Leu

Glu

Ser

1500

Ser
1515

Lys
1530

GIn
1545

Thr
1560

Lys
1575

Tyr
1590

Arg
1605

Lys
1620

Ser
1635

Ser

Gln

Asp

Val

His

His

Ser

Met

Pro

Val

Leu

Pro

Phe

Ser

His

Val

His

Lys

Ala

Phe

Leu

Thr

Leu

Ala

Val

Ser

Pro

Gln

Thr

Leu

Asp

Ile

Leu

Lys

Glu

Val

Cys

Lys

Gly

Ser



Ala

Phe

Asp

Glu

Ile

Tyr

Glu

Leu

Leu

Gly

Ala

His

1640

Glu Ala
1655

Met Leu
1670

His Ala
1685

Lys Pro
1700

Val Val
1715

Asp Ile
1730

Glu Lys
1745

Arg Tyr
1760

Leu Asp
1775

Leu Lys
1790

Asn Leu
1805

Ala Leu
1820

Glu Tyr Trp

Asp Thr GIn

GIn Ser Cys

Asn Gly His

Ser Leu Leu

Leu Leu Glu

Thr Tle Gin

[le Ser Met

Ser Tyr Arg

Cys Leu Leu

Tyr Arg GlIn

Val Cys Ala

30

1645 1650
Arg Ile Arg Ala Met Ala
1660 1665
Cys Ser Pro Lys Thr Pro
1675 1680
GIln Leu Ile Ile Glu Leu
1690 1695
Thr Lys Lys Ser Val Ser
1705 1710
Ser His GIn Val Leu Leu
1720 1725
Glu Phe Val Lys Gly Pro
1735 1740
Val Pro Glu Ala Lys Leu
1750 1755
GIn Asn Leu Ala Val Ile
1765 1770
Thr Ala Arg Glu Phe Asp
1780 1785
Lys Lys Val Ser Gly Ile
1795 1800
Ser Ala Met Ser Phe Asn
1810 1815
Val Leu Thr Asn Gln Glu
1825 1830

Gln GIn

Asn Asn

Pro Pro

Phe Arg

GIn Asn

Ser Pro

Ala Gly

Phe Asp

Thr Ser

Gly Gly

Ile Tyr

Thr 1le

Val

Phe

Asp

Glu

Leu

Gly

Phe

Leu

Pro

Ala

Phe

Thr



Ala

Thr

Glu

Gln

Asn

Met

Asn

Ile

Gly

Ser

Gly

Pro

Glu Gln
1835

Asp Ser
1850

Glu Thr
1865

Trp Arg
1880

Ala Asp
1895

Glu Leu
1910

Cys Met
1925

Leu Pro
1940

Phe Ser
1955

Arg Glu
1970

Asp Leu
1985

Ser Arg
2000

Val

Ser

Ala

Ala

Trp

Cys

Glu

Ser

Gly

His

Leu

Lys

Lys

Gln

Gln

Arg

Val

Asn

Glu

Phe

Lys

Met

Leu

Lys

Lys

GIn

Val

Met

Trp

Asn

Pro

GIn

Glu

Gly

Pro

Glu

31

Val Leu Phe Glu Asp Asp Glu Arg Ser

1840

Cys Ser Ser Glu Asp
1855

Ser Pro Pro Arg Gly
1870

Pro Leu Leu Ser Val
1885

Leu Val Lys Arg Leu
1900

Tyr Ile GIn Met His
1915

1845

Glu Asp Ile Phe

1860

Lys Glu
1875

GIn Pro
1890

His Lys
1905

Leu Asp
1920

Lys

Val

Leu

Leu

Arg

Ser

Cys

Glu

Pro 1Ile Phe Lys Gly Asp Pro Phe Phe

1930

Ser Glu Ser Ser Thr
1945

1935

Pro Ser
1950

Thr

Thr Pro Ser Glu Asp Asp Arg Ser

1960

Glu Ser Leu Ser Leu
1975

Pro Ser Pro Lys Val
1990

Trp Trp Glu Asn Ala
2005

1965

Lys Ala
1980

Glu Lys
1995

Gly Asn
2010

Gly

Lys

Lys

Gly

GIn

Gly

Asp

Ile



Tyr Thr Met Ala Ala
2015

Tyr Lys Lys Arg Lys
2030

Glu Val Lys Val Glu
2045

GIn Asp Ser Pro Leu
2060

Gly GIn Met Arg His
2075

GIn Asp Lys Arg Pro
2090

Val Ser Val Arg Asp
2105

Met Val Leu Thr Val
2120

Thr Phe Thr Ala Leu
2135

Leu Thr Cys His Val
2150

Glu Trp Leu Gly Arg
2165

210> 8

211> 1457

<212> DNA

<213> Homo sapiens

Asp

GIn

Lys

Leu

Ser

Arg

Ala

Leu

GlIn

Thr

Val

32

Lys Thr Ile

2020

GIn
2035

His Asn

Lys Gly Glu
2050

GIn Arg Pro
2065

Phe Ser Ala
2080

Ser Gly Ser

2095

Glu Ala GIn
2110

Asn GIn Ile
2125

Pro Ala Val
2140
Asp Ile Arg
2155
Gly Arg Val
2170

Leu
2025

Ser Lys

Ala
2040

Leu Ser

Gly
2055

Pro Leu

Gln His Leu

2070

Gly Pro Glu

2085

Thr Gly Ser

2100

Ile GIn Ala
2115

Gln Ile Leu
2130

Phe Pro Cys
2145

Val Arg GlIn
2160

Tyr Asp Ile
2175

Met Thr Glu

Phe Pro Lys

Pro Arg Gly

Met Asp GlIn

Leu Leu Arg

Ser Leu Ser

Trp Thr Asn

Pro Asp GIn

Ile Ser Gln

Ala Val Arg

Ile Val



33

<220>
<221> CDS
<222> (211).. (1110)

<400> 8
tccgtatgeg cgattcctgt gegegaagtt cgggtccgta gtgggctaag ggggaggett 60

tcaaagggag cgcacttccg ctgecctttc tttegeccage cttacgggee cgaaccctceg 120
tgtgaagggt gcagtaccta agccggageg gggtagagge gggecggeac ccccttetga 180

cctccagtge cgecggectc aagatcagac atg gecc cag aac ttg aag gac ttg 234
Met Ala GIn Asn Leu Lys Asp Leu

1 5
gecg gga cgg ctg ccc goc ggg ccc cgg gge atg gge acg gec ctg aag 282
Ala Gly Arg Leu Pro Ala Gly Pro Arg Gly Met Gly Thr Ala Leu Lys
10 15 20
ctg ttg ctg ggg gocc gge gec gtg gec tac ggt gtg cge gaa tet gtg 330
Leu Leu Leu Gly Ala Gly Ala Val Ala Tyr Gly Val Arg Glu Ser Val
25 30 35 40
ttc acc gtg gaa ggc ggg cac aga gec atc ttc ttc aat cgg atc ggt 378
Phe Thr Val Glu Gly Gly His Arg Ala Ile Phe Phe Asn Arg Ile Gly
45 50 55
gga gtg cag cag gac act atc ctg gcc gag ggec ctt cac ttc agg atc 426
Gly Val GIn GIn Asp Thr Ile Leu Ala Glu Gly Leu His Phe Arg Ile
60 65 70
cct tgg ttc cag tac ccc att atc tat gac att cgg gcc aga cct cga 474
Pro Trp Phe GIn Tyr Pro Ile Ile Tyr Asp Ile Arg Ala Arg Pro Arg
75 80 85
aaa atc tcc tcc cct aca ggc tcc aaa gac cta cag atg gtg aat atc 522
Lys Ile Ser Ser Pro Thr Gly Ser Lys Asp Leu GIn Met Val Asn Ile
90 95 100
tcc ctg cga gtg ttg toct cga ccc aat get cag gag ctt cct age atg 570
Ser Leu Arg Val Leu Ser Arg Pro Asn Ala GIn Glu Leu Pro Ser Met
105 110 115 120
tac cag cgc cta ggg ctg gac tac gag gaa cga gtg ttg ccg tcc att 618

Tyr Gln Arg Leu Gly Leu Asp Tyr Glu Glu Arg Val Leu Pro Ser Ile
125 130 135



gtc
Val

ctg
Leu

aca
Thr

aca
Thr
185

caa
GlIn

gca
Ala

gag
Glu

atc
Ile

gco
Ala
265

aac
Asn

ggt
Gly

tgctteotcca gtttttgagg agccagccag gggtccagea cageccctacc ccgecccagt
atcatgegat ggtcccccac accggttccc tgaacccctc ttggattaag gaagactgaa

gactagcccc ttttctgggg aattactttc ctcctccctg tgttaactgg ggctgttgeg

aac
Asn

atc
Ile

gag
Glu
170

gag
Glu

gtg
Val

aag
Lys

got
Ala

aaa
Lys
250

aca
Thr

cta
Leu

aag
Lys

gag
Glu

ace
Thr
155

agg
Arg

ctg
Leu

gce
Ala

cag
Gln

gce
Ala
235

ctt

Leu

tca
Ser

cag
Gln

aaa
Lys

gtg
Val
140

cag

Gln

gce
Ala

age
Ser

cag
Gln

gaa
Glu
220

aag
Lys

cgc
Arg

cag
Gln

gat
Asp

tga

ctc
Leu

cgg
Arg

aag
Lys

ttt
Phe

cag
GIn
205

cag
Gln

atg
Met

aag
Lys

aat
Asn

gaa
Glu
285

aag
Lys

gce
Ala

gac
Asp

age
Ser
190

gag
Glu

cgg
Arg

ctt
Leu

att
Ile

cgt
Arg
270

agt
Ser

agt gtg gtg

Ser

cag
GIn

ttc
Phe
175

cga
Arg

gce
Ala

cag
Gln

gga
Gly

cga
Arg
255

atc
Ile

ttc
Phe

Val

gta
Val
160

agc

Ser

gag
Glu

cag
Gln

aaa
Lys

gaa
Glu
240

gca
Ala

tat
Tyr

ace

Val
145

tce

Ser

ctc
Leu

tac
Tyr

cgg
Arg

att
Ile
225

gca
Ala

gco
Ala

ctc
Leu

agg

34

gce
Ala

ctg
Leu

atc
Ile

aca
Thr

gce
Ala
210

gtg
Val

ctg
Leu

cag
GlIn

aca
Thr

gga

Thr Arg Gly

290

aag
Lys

ttg
Leu

ctg
Leu

got
Ala
195

caa
GlIn

cag
Gln

age
Ser

aat
Asn

gct
Ala
275

agt
Ser

ttc
Phe

atc
Ile

gat
Asp
180

gect
Ala

ttec
Phe

gce
Ala

aag
Lys

atc
Ile
260

gac
Asp

gac
Asp

aat gcc tca cag
Asn Ala Ser GIn

cge
Arg
165

gat
Asp

gta
Val

ttg
Leu

gag
Glu

aac
Asn
245

tce
Ser

aac
Asn

age
Ser

150

cgg
Arg

gtg
Val

gaa
Glu

gta
Val

get
Gly
230

cct
Pro

aag
Lys

ctt
Leu

cte
Leu

gag
Glu

gce
Ala

gce
Ala

gaa
Glu
215

gag
Glu

ggc
Gly

acg
Thr

gtg
Val

atc
Ile
295

gcctagtcac caagaactcc acccccagag gaagtggate

ctg
Leu

atc
Ile

aaa
Lys
200

aaa
Lys

gce
Ala

tac
Tyr

atc
Ile

ctg
Leu
280

aag
Lys

666

114

162

810

858

906

954

1002

1050

1098

1150

1210

1270

1330
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gacagtgegt gatttctcag tgatttccta cagtgttgtt ccctccctca aggectgggag 1390

gagataaaca ccaacccagg aattctcaat aaatttttat tacttaacct gaaaaaaaaa 1450

aaaaaaa

<210>
211>
212>
WARM

<400>

9
299
PRT
Homo

9

Met Ala GIn

1

Arg

Ala

Ala

Ala

65

Tyr

Lys

Asn

Glu

Gly

Tyr

Ile

50

Glu

Asp

Asp

Ala

Met

sapiens

Asn Leu

Gly Thr
20

Lys Asp

Ala Leu

Gly Val Arg Glu Ser

35

Phe

Gly

Phe Asn

Leu His

Arg lle
55

Phe Arg
70

Ile Arg Ala Arg Pro

Leu

GIn
115

85

Gln Met
100

Glu Leu

Glu Arg Val Leu

130

Val Asn

Pro Ser

Pro Ser
135

1457

Leu Ala Gly Arg Leu Pro Ala Gly Pro

Lys

Val

40

Gly

Ile

Arg

Ile

Met

120

Ile

10

Leu Leu Leu Gly
25

Phe Thr Val Glu

Gly Val GIn GIn
60

Pro Trp Phe Gin
75

Lys Ile Ser Ser
90

Ser Leu Arg Val
105

Tyr GIn Arg Leu

Val Asn Glu Val
140

15

Ala Gly Ala Val
30

Gly Gly His Arg
45

Asp Thr Ile Leu

Tyr Pro Ile Ile
80

Pro Thr Gly Ser
95

Leu Ser Arg Pro
110

Gly Leu Asp Tyr
125

Leu Lys Ser Val



Val
145

Ala Lys

Ser Leu Leu

Leu Ile Leu

Thr Ala

195

Tyr

Arg Ala GIn
210

Ile Val
225

Gln

Ala Leu Ser

Ala GlIn Asn

Thr Ala

275

Leu

Arg Gly Ser
290

<210>
211>
212>
<213

10
1343
DNA
Homo

<220>

Phe Asn Ala Ser
150

Ile Arg Arg Glu
165

Asp Asp Val Ala
180

Ala Val Glu Ala

Phe Leu Val Glu

215

Ala Glu Gly Glu

230

Lys Asn Pro Gly
245

Ile Ser Lys Thr

260

Asp Asn Leu Val

Leu Ile
295

Asp Ser

sapiens

GIn Leu

Leu Thr

Ile Thr
185

Lys GIn
200

Lys Ala

Ala Glu

Tyr Ile

Ile Ala
265

Leu Asn
280

Lys Gly

36

Ile

Glu

170

Glu

Val

Lys

Ala

Lys

250

Thr

Leu

Lys

Thr Gln
155

Arg Ala

Leu Ser

Ala GIn

GIn Glu
220

Ala Lys
235

Leu Arg

GIn

Ser

GIn Asp

Lys

Arg Ala GIn Val
160

Lys Asp Phe Ser
175

Phe Ser Arg Glu
190

GIn Glu Ala GIn
205

GIn Arg GIn Lys

Met Leu Gly Glu
240

Lys Ile Arg Ala
255

Asn Arg Tle Tyr
270

Glu Ser Phe Thr
285
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<221> CDS
<222> (211).. (996)

<400> 10
tccgtatgeg cgattcotgt gegegaagtt cgggtccgta gtgggctaag ggggaggegtt 60

tcaaagggag cgcacttccg ctgecctttc tttecgeccage cttacgggee cgaaccctceg 120
tgtgaagggt gcagtaccta agccggageg gggtagagge gggecggeac ccccttetga 180

cctccagtge cgecggectec aagatcagac atg gecc cag aac ttg aag gac ttg 234
Met Ala GIn Asn Leu Lys Asp Leu

1 5
gecg gga cgg ctg ccec goc ggg ccc cgg gge atg gge acg gec ctg aag 282
Ala Gly Arg Leu Pro Ala Gly Pro Arg Gly Met Gly Thr Ala Leu Lys
10 15 20

ctg ttg ctg ggg gocc gge gec gtg gec tac ggt gtg cge gaa tet gtg 330
Leu Leu Leu Gly Ala Gly Ala Val Ala Tyr Gly Val Arg Glu Ser Val

25 30 35 40

ttc acc gtg gaa ggc ggg cac aga gec atc ttc ttc aat cgg atc ggt 378
Phe Thr Val Glu Gly Gly His Arg Ala Ile Phe Phe Asn Arg Ile Gly

45 50 55
gga gtg cag cag gac act atc ctg gcc gag ggec ctt cac ttc agg atc 426
Gly Val GIn GIn Asp Thr Ile Leu Ala Glu Gly Leu His Phe Arg Ile
60 65 70
cct tgg ttc cag tac ccc att atc tat gac att cgg gcc aga cct cga 474
Pro Trp Phe GIn Tyr Pro Ile Ile Tyr Asp Ile Arg Ala Arg Pro Arg
75 80 85
aaa atc tcc tcc cct aca ggc tec aaa gac cta cag atg gtg aat atc 522
Lys Ile Ser Ser Pro Thr Gly Ser Lys Asp Leu GIn Met Val Asn Ile
90 95 100

tcc ctg cga gtg ttg tct cga coc aat get cag gag ctt cct age atg 570
Ser Leu Arg Val Leu Ser Arg Pro Asn Ala GIn Glu Leu Pro Ser Met

105 110 115 120

tac cag cgc cta ggg ctg gac tac gag gaa cga gtg ttg ccg tcc att 618
Tyr GIn Arg Leu Gly Leu Asp Tyr Glu Glu Arg Val Leu Pro Ser Ile

125 130 135
gtc aac gag gtg ctc aag agt gtg gtg gcc aag ttc aat gecc tca cag 666

Val Asn Glu Val Leu Lys Ser Val Val Ala Lys Phe Asn Ala Ser Gln
140 145 150



ctg atc acc
Leu Ile Thr
155

aca gag agg
Thr Glu Arg
170

aca gag ctg
Thr Glu Leu
185

caa gtg geca
Gln Val Ala

cga gca gcc
Arg Ala Ala

atc tat cte
Ile Tyr Leu
235
ttc acc agg
Phe Thr Arg
250
gcctagtcac
agccagecag
accggttcce
aattactttc
tgatttccta
aattctcaat
210> 11
Q211> 261
<212> PRT
<213> Homo

<400> 11

cag cgg goc cag gta
Gln Arg Ala GlIn Val
160

gcc aag gac ttc age
Ala Lys Asp Phe Ser
175

agc ttt agc cga gag
Ser Phe Ser Arg Glu
190

ctg agc aag aac cct
Leu Ser Lys Asn Pro
205

cag aat atc tcc aag
Gln Asn Ile Ser Lys
220

aca gct gac aac ctt
Thr Ala Asp Asn Leu
240

gga agt gac agc ctc
Gly Ser Asp Ser Leu
255

tcc
Ser

cte
Leu

tac
Tyr

ggc
Gly

acg
Thr
225

gtg
Val

atc

38

ctg
Leu

atc
Ile

aca
Thr

tac
Tyr
210

atc
Ile

ctg
Leu

aag

ttg
Leu

ctg
Leu

gect
Ala
195

atc
Ile

gce
Ala

aac
Asn

ggt

Ile Lys Gly

caagaactcc acccccagag gaagtggatc

gggtccagea cagecctace

ccgecoccagt

tgaacccctc ttggattaag gaagactgaa

ctcctecctg tgttaactgg ggetgttgege

cagtgttgtt ccctceoctcea

aaatttttat tacttaacct

sapiens

aggctgggag

gaaaaaaaaa

atc cgc cgg gag ctg
Ile Arg Arg Glu Leu
165

gat gat gtg gecc atc

Asp Asp Val Ala Ile

180

get gta gaa gec aaa

Ala Val Glu Ala Lys
200

aaa ctt cgc aag att

Lys Leu Arg Lys Ile

215
aca tca cag aat cgt
Thr Ser GIn Asn Arg
230
cta cag gat gaa agt
Leu GIn Asp Glu Ser
245

aag aaa tga

Lys Lys

260

tgecttctcca gtttttgagg

atcatgcgat ggtcccccac

gactagcccc ttttectggeg

gacagtgegt gatttctcag

gagataaaca ccaacccagg

aaaaaaa

114

162

810

858

906

954

996

1056

1116

1176

1236

1296

1343



Met

1

Arg

Ala

Ala

Ala

65

Tyr

Lys

Asn

Glu

Val

145

Ser

Leu

Tyr

Ala

Gly

Tyr

Ile

50

Glu

Asp

Asp

Ala

Glu

130

Ala

Leu

Ile

Thr

Gln

Met

Gly

35

Phe

Gly

Ile

Leu

Gln

115

Arg

Lys

Leu

Leu

Ala

Asn Leu
5

Gly Thr
20

Val Arg

Phe Asn

Leu His

Arg Ala
85

Gln Met
100

Glu Leu

Val Leu

Phe Asn

Ile Arg
165

Asp Asp
180

Ala Val

Lys

Ala

Glu

Arg

Phe

10

Arg

Val

Pro

Pro

Ala

150

Arg

Val

Glu

Asp

Leu

Ser

Ile

95

Arg

Pro

Asn

Ser

Ser

135

Ser

Glu

Ala

Ala

Leu

Lys

Val

40

Gly

Ile

Arg

Ile

Met

120

Ile

Gln

Leu

Ile

Lys

Ala

Leu

25

Phe

Gly

Pro

Lys

Ser

105

Tyr

Val

Leu

Thr

Thr

185

Gln

39

Gly

10

Leu

Thr

Val

Trp

Ile

90

Leu

Gln

Asn

Ile

Glu

170

Glu

Val

Arg

Leu

Val

GIn

Phe

15

Ser

Arg

Arg

Glu

Thr

155

Arg

Leu

Ala

Leu

Gly

Glu

GIn

60

GIn

Ser

Val

Leu

Val

140

GlIn

Ala

Ser

Leu

Pro

Ala

Gly

45

Asp

Tyr

Pro

Leu

Gly

125

Leu

Arg

Lys

Phe

Ser

Ala

Gly

30

Gly

Thr

Pro

Thr

Ser

110

Leu

Lys

Ala

Asp

Ser

190

Lys

Gly Pro
15

Ala Val

His Arg

[le Leu

[le Ile
80

Gly Ser
95

Arg Pro

Asp Tyr

Ser Val

Gln Val

160

Phe Ser
175

Arg Glu

Asn Pro



40

195 200

Gly Tyr Ile Lys Leu Arg Lys Ile Arg Ala Ala
210 215

Thr Tle Ala Thr Ser Gln Asn Arg Ile Tyr Leu
225 230 235

Val Leu Asn Leu GIn Asp Glu Ser Phe Thr Arg
245 250

Ile Lys Gly Lys Lys
260

210> 12

<211> 6330

<212> DNA

<213> Homo sapiens

<220>
<221> (CDS
<222> (235).. (2022)

<400> 12
aggagectgge ggagggegtt cgtectggga ctgeacttge

tcaccggacc cgcaggctcc cggggoaggg ccggggeoeag
atgecgetgeg tcgectctaa cctegggetg tgotottttt

tgagccttct geccctgeggg gacacggtct gecaccctgee

acc atg acc ctc cac acc aaa gca tct ggg atg
Thr Met Thr Leu His Thr Lys Ala Ser Gly Met
5 10

atc caa ggg aac gag ctg gag ccc ctg aac cgt
Ile GIn Gly Asn Glu Leu Glu Pro Leu Asn Arg
20 25

ccc ctg gag cgg ccc ctg ggc gag gtg tac ctg

205

Gln Asn Ile Ser Lys
220

Thr Ala Asp Asn Leu
240

Gly Ser Asp Ser Leu
255

tcceogteggg tegeccgget
agctcgegtg tcggegggac
ccaggtggcc cgeecggttte
cgcggecacg gacc atg
Met
1
gcc cta ctg cat cag
Ala Leu Leu His GIn
15
ccg cag ctc aag atc
Pro GIn Leu Lys Ile
30

gac agc agc aag cce

60

120

180

231

285

333

381



Pro

gce
Ala
50

gce
Ala

cCC
Pro

cCC
Pro

ccg
Pro

tac
Tyr
130

ccg
Pro

aga
Arg

tect
Ser

ggc
Gly

aag
Lys
210

cag
Gln

Leu
35

gtg
Val

gce
Ala

ggg
Gly

cca
Pro

ccg
Pro
115

tac
Tyr

ccg
Pro

gaa
Glu

gce
Ala

tac
Tyr
195

aga
Arg

tgc
Cys

Glu

tac
Tyr

gce
Ala

tect
Ser

ctc
Leu
100

cag
GIn

ctg
Leu

gca
Ala

aga
Arg

aag
Lys
180

cat

His

agt
Ser

acc
Thr

Arg

aac
Asn

aac
Asn

gag
Glu
85

aac
Asn

ctg
Leu

gag
Glu

ttc
Phe

ttg
Leu
165

gag
Glu

tat
Tyr

att
Ile

att
Ile

Pro

tac
Tyr

gcg
Ala
70

gect
Ala

age
Ser

tcg
Ser

aac
Asn

tac
Tyr
150

gce
Ala

act
Thr

gga
Gly

caa
Gln

gat
Asp

Leu

cce
Pro
55

cag
Gln

gcg
Ala

gtg
Val

cct
Pro

gag
Glu
135

agg
Arg

agt
Ser

cgc
Arg

gte
Val

gga
Gly
215

aaa
Lys

Gly
40

gag
Glu

gtc
Val

gcg
Ala

tct
Ser

ttc
Phe
120

cGC
Pro

cca
Pro

acc
Thr

tac
Tyr

tgg
Trp
200

cat

His

aac
Asn

Glu

ggc
Gly

tac
Tyr

ttc
Phe

ccg
Pro
105

ctg
Leu

age
Ser

aat
Asn

aat
Asn

tgt
Cys
185

tce
Ser

aac
Asn

agg
Arg

Val

gce
Ala

ggt
Gly

gge
Gly
90

age
Ser

cag
GlIn

gge
Gly

tca
Ser

gac
Asp
170

gca
Ala

tgt
Cys

gac
Asp

agg
Arg

41

Tyr

gce
Ala

cag
GIn
75

tce
Ser

ccg
Pro

cGC
Pro

tac
Tyr

gat
Asp
155

aag

Lys

gtg
Val

gag
Glu

tat
Tyr

aag
Lys

Leu

tac
Tyr
60

ace
Thr

aac
Asn

ctg
Leu

cac
His

acg
Thr
140

aat
Asn

gga
Gly

tgc
Cys

ggc
Gly

atg
Met
220

age
Ser

Asp
45

gag
Glu

ggc
Gly

ggc
Gly

atg
Met

ggc
Gly
125

gtg
Val

cga
Arg

agt
Ser

aat
Asn

tge
Cys
205

tgt
Cys

tgc
Cys

Ser

ttc
Phe

ctc
Leu

ctg
Leu

cta
Leu
110

cag
GIn

cge
Arg

cgc
Arg

atg
Met

gac
Asp
190

aag
Lys

cca
Pro

cag
Gln

Ser

aac
Asn

cce
Pro

ggg
Gly
95

ctg
Leu

cag
Gln

gag
Glu

cag
Gln

gct
Ala
175

tat
Tyr

gce
Ala

gce
Ala

gce
Ala

Lys

gce
Ala

tac
Tyr
80

ggt
Gly

cac
His

gtg
Val

gce
Ala

get
Gly
160

atg
Met

get
Ala

ttc
Phe

acc
Thr

tgc
Cys

Pro

gcg
Ala
65

ggc
Gly

ttc
Phe

ccg
Pro

cce
Pro

ggc
Gly
145

ggc
Gly

gaa
Glu

tca
Ser

ttc
Phe

aac
Asn
225

cgg
Arg

429

AT]

525

573

621

669

i

165

813

861

909

957



cte
Leu

gac
Asp

ggg
Gly

aac
Asn
290

ctg
Leu

gect
Ala

agt
Ser

ctg
Leu

ttg
Leu
370

atc
Ile

cta
Leu

gta
Val

cge
Arg

cga
Arg

gag
Glu
275

ctt
Leu

gce
Ala

gag
Glu

gaa
Glu

gtt
Val
355

ace
Thr

ctg
Leu

ctg
Leu

gag
Glu

aaa
Lys

aga
Arg
260

ggc
Gly

tgg
Trp

ttg
Leu

cco
Pro

get
Ala
340

cac
His

ctc
Leu

atg
Met

ttt
Phe

ggc
Gly
420

tge
Cys
245

gga
Gly

agg
Arg

cca
Pro

tce
Ser

cce
Pro
325

tcg
Ser

atg
Met

cat
His

att
Ile

get
Ala
405

atg
Met

230

tac
Tyr

ggg
Gly

ggt
Gly

age
Ser

ctg
Leu
310

ata
Ile

atg
Met

atc
Ile

gat
Asp

ggt
Gly
390

cct

Pro

gtg
Val

gaa
Glu

aga
Arg

gaa
Glu

ccg
Pro
295

acg
Thr

cte
Leu

atg
Met

aac
Asn

cag
Gln
375

cte
Leu

aac
Asn

gag
Glu

gtg
Val

atg
Met

gtg
Val
280

cte
Leu

gce
Ala

tat
Tyr

ggc
Gly

tgg
Trp
360

gtc
Val

gtc
Val

ttg
Leu

atc
Ile

gga
Gly

ttg
Leu
265

ggg
Gly

atg
Met

gac
Asp

tce
Ser

tta
Leu
345

gcg
Ala

cac
His

tgg
Trp

cte
Leu

ttec
Phe
425

atg
Met
250

aaa
Lys

tect
Ser

atc
Ile

cag
GlIn

gag
Glu
330

ctg
Leu

aag
Lys

ctt
Leu

cge
Arg

ttg
Leu
410

gac
Asp

42

235

atg
Met

cac
His

get
Ala

aaa
Lys

atg
Met
315

tat
Tyr

ace
Thr

agg
Arg

cta
Leu

tce
Ser
395

gac
Asp

atg
Met

aaa
Lys

aag
Lys

gga
Gly

cge
Arg
300

gtc
Val

gat
Asp

aac
Asn

gtg
Val

gaa
Glu
380

atg
Met

agg
Arg

ctg
Leu

get
Gly

cge
Arg

gac
Asp
285

tet
Ser

agt
Ser

cct
Pro

ctg
Leu

cca
Pro
365

tgt
Cys

gag
Glu

aac
Asn

ctg
Leu

ggg
Gly

cag
Gln
270

atg
Met

aag
Lys

gce
Ala

ace
Thr

gca
Ala
350

ggc
Gly

gce
Ala

cac
His

cag
GIn

gect
Ala
430

ata
Ile
255

aga
Arg

aga
Arg

aag
Lys

ttg
Leu

aga
Arg
335

gac
Asp

ttt
Phe

tgg
Trp

cca
Pro

gga
Gly
415

aca
Thr

240

cga aaa
Arg Lys

gat gat
Asp Asp

gct gee
Ala Ala

aac agc
Asn Ser
305

ttg gat
Leu Asp
320

ccc tte
Pro Phe

agg gag
Arg Glu

gtg gat
Val Asp

cta gag
Leu Glu
385

ggg aag
Gly Lys
400

aaa tgt
Lys Cys

tca tct
Ser Ser

1005

1053

1101

1149

1197

1245

1293

1341

1389

1437

1485

1533



cgg
Arg

tect
Ser
450

ctg
Leu

atc
Ile

cag
Gln

atc
Ile

tgc
Cys
530

gce

Ala

gag
Glu

tce
Ser

acg
Thr

cattttaccc tcatcatgca ccactttagc caaattctgt ctcctgcata cactccggea

tgcatccaac accaatggcet ttctagatga gtggccattc atttgecttge tcagttctta

ttc
Phe
435

att
Ile

aag
Lys

aca
Thr

cag
Gln

agg
Arg
515

aag
Lys

cac
His

acg
Thr

ttg
Leu

gtc
Val
595

cge
Arg

att
Ile

tet
Ser

gac
Asp

cag
GlIn
500

cac

His

aac
Asn

cgo
Arg

gac
Asp

caa
Gln
580

tga

atg
Met

ttg
Leu

ctg
Leu

act
Thr
485

cac
His

atg
Met

gtg
Val

cta
Leu

caa
Gln
565

aag
Lys

atg
Met

ctt
Leu

gaa
Glu
470

ttg
Leu

cag
GIn

agt
Ser

gtg
Val

cat
His
550

age
Ser

tat
Tyr

aat ctg cag

Asn

aat
Asn
455

gag
Glu

atc
Ile

cgg
Arg

aac
Asn

cce
Pro
535

gcg
Ala

cac
His

tac
Tyr

Leu
440

tect
Ser

aag
Lys

cac
His

ctg
Leu

aaa
Lys
520

ctc
Leu

cCC
Pro

ttg
Leu

atc
Ile

Gln

gga
Gly

gac
Asp

ctg
Leu

gce
Ala
505

ggc
Gly

tat
Tyr

act
Thr

gce
Ala

acg

gga
Gly

gtg
Val

cat
His

atg
Met
490

cag
GlIn

atg
Met

gac
Asp

age
Ser

act
Thr
570

ggg

43

gag
Glu

tac
Tyr

atc
Ile
475

gce
Ala

cte
Leu

gag
Glu

ctg
Leu

cgt
Arg
555

gcg
Ala

gag

gag
Glu

aca
Thr
460

cac

His

aag
Lys

cte
Leu

cat
His

ctg
Leu
540

gga
Gly

ggc
Gly

gca

Thr Gly Glu Ala

585

ttt

gtg

tgc

Phe Val Cys

445

ttt
Phe

cga
Arg

gca
Ala

cte
Leu

ctg
Leu
525

ctg

Leu

ggg
Gly

tct
Ser

gag
Glu

ctg
Leu

gte
Val

ggc
Gly

atc
Ile
510

tac
Tyr

gag
Glu

geca
Ala

act
Thr

ggt
Gly
590

tce
Ser

ctg
Leu

ctg
Leu
495

cte
Leu

agc
Ser

atg
Met

tce
Ser

tca
Ser
575

ttc
Phe

gagctccctg goctcccacac ggttcagata atccctgetg

ctc
Leu

age
Ser

gac
Asp
480

acc
Thr

tce
Ser

atg
Met

ctg
Leu

gtg
Val
560

tcg
Ser

cct
Pro

aaa
Lys

acc
Thr
465

aag
Lys

ctg
Leu

cac
His

aag
Lys

gac
Asp
545

gag
Glu

cat
His

gce
Ala

1581

1629

16717

1725

1713

1821

1869

1917

1965

2013

2062

2122

2182



gtggcacatc
taacagctct
agctgaactc
agacccaggc
gaataagcca
ggtcaagggt
gtggtacacc
tcceccctata
ttttaacttg
catgggttce
gttaagtctc
aagaaagcce
cactgtactt
ggtgatgcat
agecctgggg
agagggaaag
tggccotgee
tgggggtece
ggttggaaga
caccctgggg
cctggtcaga
tggggaagaa
cagctcattt
cacagggcag

tcttaacaaa

ttctgtette
ctttecccect
agtctatggg
ctggagagta
cagcaaagaa
ttattatage
ttaaagcttt
ggaatacaag
atacactgca
agttaattca
cctatatgag
tccetecctg
ggatcttcce
gatgagggta
catggagctg
tagggcagaa
acaggctgca
ctgggatcce
agcagectgte
cacgggagaa
ttacgtatge
aatcctccce
ccttcaattt
ccttecectgg

aaagaatgtt

tgttgggaac
tgetatgtta
ttggggctca
gacattttgc
tttaaagtgg
accctettgt
tatatgactg
gggcacacag
gattcagatg
tgecteccat
ggataagttc
aacttgcagt
ggogtgtete
aatggtagtt
aacagtactt
actggataca
gctacctagg
tggggtagte
acagctgetg
gggtggggac
ccttggtggt
cttectecce
cctttgacct
geotttgett

tgatttccte

44

agccaaaggg
ctaagcgtga
gataactctg
ctctgataag
ctectttaat
attcctatgg
tagcagagta
ggaaggcaga
tgctgaaage
ggacctatgg
ctgatttttg
aaggtcagct
tgccttacac
gaaaggagca
gtgcaggatt
gttctgagge
aacattcott
cagcteottet
tagacagctg
cgttgetgte
ttagagataa
cgececgtte
ataggctaaa
ctctagcaca

tgggtgacct

attccaagge
ggattccecgt
tgcatttaag
cactttttaa
tggtgacttg
caatgcatcc
tctggtgatt
tcccctagtt
tctgectetg
agagcagcaa
tttttatttt
tcaggacctg
aggggtgaac
ggggecotgg
gttgtggcta
acagccagac
gcagacccceg
tcatttccca
tgttcctaca
actactcagg
tccaaaatca
cctaccgect
aaagaaaggc
attatgggtt

tattgtetgt

taaatctttg
agctcttcac
ctacttgtag
atggctctaa
gagaaagcta
ttttatgaaa
gtcaattcat
ggcaagacta
goctttoeggt
gttgatctta
tgtgttacaa
ttccagtggg
tgttcactgt
tgttgeattt
ctagagaaca
ttgctcaggg
cattgeecctt
gegtggecct
attggcccag
ctgactgggg
gegtttggtt
ccactcctge
tcattccage
acttcectttt

aattgaaacc

2242

2302

2362

2422

2482

2542

2602

2662

2722

2182

2842

2902

2962

3022

3082

3142

3202

3262

3322

3382

3442

3502

3562

3622

3682



ctattgagag
ggtatgtett
ccaaaggact
tttggggaca
getgtttgtt
atttttttga
atttaatttg
tttttgtata
tgattattca
aatagcacta
aagattatgc
cagtagtaat
ttagattttc
gtaataccag
tgtttotatt
gaaatgttcg
tgccactaat
tttaaaaaaa
atgtgattta
ggcaaatata
gcaccagggt
tacagccatt
aagtccatgg

gattctataa

gtgatgtctg
gtttggaaaa
gagaatctgg
attttatgta
taagaagcac
aattacattg
actgggttaa
cttttcaage
tttaaatgaa
atccagatge
ctgaaaagga
atttttggac
ttttaaaaaa
ctaaagccaa
catgttaaga
cccaggggte
ggacagcaga
aactcttgee
tetgeggggge
ttaagaagag
tcagtagagt
tctaaaatgg
aatagctagt

tgccatcatg

tgttagccaa
gtggatttca
gagggcaaaa
tctgtgttaa
cttagtttgt
cttgtttate
catgcaaaaa
taccttgtca
gatcacattt
ctattgttgg
aaattattca
agtagctaat
attaaaataa
acaattatac
tactactaca
tccagcaact
tattttetgg
tctgetttee
tcaggtatgg
tattgaaagt
ccacttectge
cagcttcagt
getotgtgtt

cagcaattat

45

tgacccaggt
ttcatttctg
aaaaaaaaaa
ggatatgttt
ttaagaagca
agacaattga
ccaaggaaaa
tgtatacagt
catatcaact
atactgaatg
gggcagctaa
gggtcagtgg
aacaaaaaaa
agtggaaggt
tttgaagtgg
ttggaaatct
ctgatgttgg
cccactctga
tggggaagte
atttggagga
cctggagacc
tctagagaag
tcttttegee

gagaggctag

gagctgcteg
attgtccagt
agtttttatg
aagaacataa
ccttatatag
atgtagtaat
atatttagtt
catttatgce
tttgtatcca
acagacaatc
ttttgetttt
gttettttta
aatttctagg
tttacattat
gcagagaaca
ctttgtattt
tattgggtet
ggcaagttaa
gattcaggaa
aaatggttaa
acaaatcaac
aaagaacaac
attgcctage

gtcatccaaa

ggcttotett
taagtgatca
tgcacttaaa
ttoettttgtt
tataatatat
tctgtteteg
tttttttttt
taaagcctgg
cagtagacaa
ttatgtagca
accaaaatat
atgtttatac
actagacgat
tcatccaatg
tcagatgatt
ttacttgaag
aggaacatga
aatgtaaaag
tctggggaat
ttctgggtet
tagctccatt
atcagcagta
ttgccgtaat

gagaagacce

3142

3802

3862

3922

3982

4042

4102

4162

4222

4282

4342

4402

4462

4522

4582

4642

4702

4762

4822

4882

4942

5002

5062

5122



tatcaatgta
tagtaacctt
ataagggact
tatacactga
acactgatta
tgggagtgat
agctagttat
ctttggtgca
cctgaaaact
gtagcgttaa
cctegttttt
caattttgca
tgtgectgaa
gtgtttagag
cagacccctt
attatgccag
cttcagtgta
attaatatge

ttgetttgtt

gggatgoteg

aaactaaa

<210>
211>
212>
<213

<400>

13
595
PRT
Homo sapiens

13

ggttgcaaaa tctaacccct

gcagatatgt ttaaccaagc

tactgataat ttacttttga

aatggccatt gatttaggece

caaatacttt cctattcata

cactaacacc atagtaatgt

gtgaaaggca aatagagtca

getottggga gogtgatcta

tactctcaac tggagcaaat

ttatgetctg tttccaactg

agtcatttaa aattgttttc

ctgteottttg agattcaaga

cttttaaaat atgtaaatgc

ctgtgcaccc tagaaacaac
tgcattcaca gagaggtcat
tttetgttet ctcacaggtg
gagetecttgt tttatgggaa
ccttttgecg atgecatacta
taatgaaaca cacttgtaaa

agcacctgta aacaattttc

46

aaggaagtge
catagcccat
tcacattaag
actggcttag
ctttccaatt
ctaatattca
tacagtagct
gattacactg
gaactttggt
catttececttt
taagtaattg
aaaatttcta
tgccatgtte
atattgtcce
tggttataga
ataaacaatg
aaggctcaaa
ttactgatgt
cctettttge

tcaacctatt

agtctttgat
gecttttgag
gtgttctcac
agtactcott
atgagatgga
caggcagatc
caaaaggcaa
caccattccc
cccaaatatc
ccaattgaat
ctgectetat
ttettttttt
caaacccatc
atgagcaggt
gacttgaatt
ctttttgtge
tgccaaattg
gactecggttt
actttgaaaa

tgatgttcaa

ttgatttcce
ggctgaacaa
cttgaaatct
cccctgeatg
ctgtgggtac
tgottgggga
ccataattct
aagttaatcc
catcttttca
taaagtgtgg
tatggcactt
tgcatccaat
gtcagtgtgt
gcctgagaca
aataagtgac
actacatact
tgtttgatgg
tgtcgcaget
agaatccagc

ataaagaatt

5182

5242

5302

5362

5422

5482

5542

5602

5662

57122

5782

5842

5902

5962

6022

6082

6142

6202

6262

6322

6330



Met

GIn

Ile

Pro

Ala

65

Gly

Phe

Pro

Pro

Gly

145

Gly

Glu

Thr Met

Ile GIn

Pro Leu
35

Ala Val
50

Ala Ala

Pro Gly

Pro Pro

Pro Pro
115

Tyr Tyr
130

Pro Pro

Arg Glu

Ser Ala

Thr Leu His

5

Gly Asn Glu

20

Glu Arg Pro

Tyr

Ala

Ser

Leu

100

Gln

Leu

Ala

Arg

Lys
180

Asn

Asn

Glu

85

Asn

Leu

Glu

Phe

Leu

165

Glu

Tyr

Ala

10

Ala

Ser

Ser

Asn

Tyr

150

Ala

Thr

Thr

Leu

Leu

Pro

95

Gln

Ala

Val

Pro

Glu

135

Arg

Ser

Arg

Lys

Glu

Gly

40

Glu

Val

Ala

Ser

Phe

120

Pro

Pro

Thr

Tyr

Ala

Pro

25

Glu

Gly

Tyr

Phe

Pro

105

Leu

Ser

Asn

Asn

Cys
185

47

Ser

10

Leu

Val

Ala

Gly

Gly

90

Ser

Gln

Gly

Ser

Asp

170

Ala

Gly

Asn

Tyr

Ala

GlIn

15

Ser

Pro

Pro

Tyr

Asp

155

Lys

Val

Met

Arg

Leu

Tyr

60

Thr

Asn

Leu

His

Thr

140

Asn

Gly

Cys

Ala Leu

Pro GIn
30

Asp Ser
45

Glu Phe

Gly Leu

Gly Leu

Met Leu

110

Gly Gln

125

Val Arg

Arg Arg

Ser Met

Asn Asp
190

Leu

15

Leu

Ser

Asn

Pro

Gly

95

Leu

Gln

Glu

Gln

Ala

175

Tyr

His

Lys

Lys

Ala

Tyr

80

Gly

His

Val

Ala

Gly

160

Met

Ala



Ser

Phe

Asn

225

Arg

Lys

Asp

Ala

Ser

305

Asp

Phe

Glu

Asp

Glu

Gly

Lys

210

GlIn

Leu

Asp

Gly

Asn

290

Leu

Ala

Ser

Leu

Leu

370

Ile

Tyr

195

Arg

Cys

Arg

Arg

Glu

275

Leu

Ala

Glu

Glu

Val

355

Thr

Leu

His

Ser

Thr

Lys

Arg

260

Gly

Trp

Leu

Pro

Ala

340

His

Leu

Met

Tyr

Ile

Ile

Cys

245

Gly

Arg

Pro

Ser

Pro

325

Ser

Met

His

Ile

Gly

Gln

Asp

230

Tyr

Gly

Gly

Ser

Leu

310

Ile

Met

Ile

Asp

Gly

Val

Gly

215

Lys

Glu

Arg

Glu

Pro

295

Thr

Leu

Met

Asn

Gln

375

Leu

Trp

200

His

Asn

Val

Met

Val

280

Leu

Ala

Tyr

Gly

Trp

360

Val

Val

48

Ser Cys

Asn Asp

Arg Arg

Gly Met

250

Leu Lys
265

Gly Ser

Met Ile

Asp GlIn

Ser Glu

330

Leu Leu

345

Ala Lys

His Leu

Trp Arg

Glu

Tyr

Lys

235

Met

His

Ala

Lys

Met

315

Tyr

Thr

Arg

Leu

Ser

Gly

Met

220

Ser

Lys

Lys

Gly

Arg

300

Val

Asp

Asn

Val

Glu

380

Met

Cys

205

Cys

Cys

Gly

Arg

Asp

285

Ser

Ser

Pro

Leu

Pro

365

Cys

Glu

Lys Ala Phe

Pro Ala Thr

Gln Ala Cys
240

Gly Ile Arg
255

Gln Arg Asp
270

Met Arg Ala

Lys Lys Asn

Ala Leu Leu
320

Thr Arg Pro
335

Ala Asp Arg

350

Gly Phe Val

Ala Trp Leu

His Pro Gly



385

Lys

Cys

Ser

Lys

Thr

465

Lys

Leu

His

Lys

Asp

945

Glu

His

Leu

Val

Arg

Ser

450

Leu

Ile

Gln

Ile

Cys

530

Ala

Glu

Ser

Leu

Glu

Phe

435

Ile

Lys

Thr

GIn

Arg

515

Lys

His

Thr

Leu

Phe Ala
405

Gly Met
420

Arg Met

[le Leu

Ser Leu

Asp Thr
485

GIn His
500

His Met

Asn Val

Arg Leu

Asp GIn

965

Gln Lys
580

390

Pro Asn

Val Glu

Met Asn

Leu Asn
455

Glu Glu
470

Leu Ile

Gln Arg

Ser Asn

Val Pro
535

His Ala
550

Ser His

Tyr Tyr

Leu Leu

Ile Phe
425

Leu GIn
440

Ser Gly

Lys Asp

His Leu

Leu Ala
505

Lys Gly

520

Leu Tyr

Pro Thr

Leu Ala

Ile Thr
585

49

Leu

410

Asp

Gly

Val

His

Met

490

GIn

Met

Asp

Ser

Thr

970

Gly

395

Asp Arg Asn GIn

Met

Glu

Tyr

Ile

475

Ala

Leu

Glu

Leu

Arg

9995

Ala

Glu

Leu

Glu

Thr

460

His

Lys

Leu

His

Leu

940

Gly

Gly

Ala

Leu Ala
430

Phe Val
445

Phe Leu

Arg Val

Ala Gly

Leu Ile

510

Leu Tyr

925

Leu Glu

Gly Ala

Ser Thr

Glu Gly
590

Gly

415

Thr

Cys

Ser

Leu

Leu

495

Leu

Ser

Met

Ser

Ser

975

Phe

400

Lys

Ser

Leu

Ser

Asp

480

Thr

Ser

Met

Leu

Val

560

Ser

Pro



Ala Thr Val

<210>
211>
212>
213>

<220>
<2217
<222>

<400>
cteggtottt

595

14
2169
DNA

Homo sapiens

CDS

(469) .. (2061)

14

tccagetget

gctgegagaa

goccggggage

cggagoctga

ccgggagacce

ggtgtgttta

ctttgtgect

aaa
Lys

caa
Gln
20

tat
Tyr

gct
Ala

aac
Asn

tce
Ser

gta
Val

gtg
Val

tca
Ser

atec
Ile

gac
Asp

atg
Met

cca
Pro

tta
Leu

age
Ser

aat
Asn

aaaaggaaga

ggctttttgg

ataactgcct

gaccacccga

gotgcaggag

ccccctaatg

tctgcaagee

cttettgcaa

tect
Ser

cce
Pro

cac
His
40

tac
Tyr

age
Ser

ctg
Leu
25

cat

His

age
Ser

ctt
Leu
10

gag
Glu

gaa
Glu

att
Ile

aggggettat

acacccacte

cttgaaactt

getgogacgg

gtgcgotcge

cgggaaaage

attatacttg

getgttttet

aat
Asn

cac
His

tat
Tyr

CGC
Pro

50

cgttaagtcg

ccccgecagg

gcagggcgaa

getotgggec

tttcctcaac

acgtgtccge

cccacgaatc

cagectgttat

tect
Ser

ggc
Gly

cca
Pro

agc
Ser

cct
Pro

tce
Ser

gce
Ala
45

aat
Asn

tce
Ser

ata
Ile
30

atg
Met

gtc
Val

cttgtgatet

aggcagttge

tttcagttte

aagegeggag

gagcaggegg cgagegotgg

tgeggggoag ggotggegee

aggtggeggce

attttagaga

gE8ELECECECE

aggcaaggec

tttgagaaca ttataatgac

ctcaagac atg gat ata

tce
Ser
15

tac

Tyr

aca
Thr

act
Thr

Me
1

tac aac
Tyr Asn

ata cct
Ile Pro

ttc tat
Phe Tyr

aac ttg
Asn Leu

t Asp Ile

tgc agt
Cys Ser

tcc tee
Ser Ser
35

agc cct
Ser Pro
50

gaa ggt
Glu Gly

60

120

180

240

300

360

420

471

525

573

621

669



geg
Gly

ggg
Gly

gcg
Ala
100

acc
Thr

cgt
Arg

ttc
Phe

tgg
Trp

cat
His
180
aac

Asn

gtg
Val

ctt
Leu

aag
Lys

cct
Pro

cac
His
85

gaa
Glu

tta
Leu

tgc
Cys

tgc
Cys

tcg
Ser
165

aat
Asn

cgg
Arg

gga
Gly

gtg
Val

gce
Ala
245

ggt
Gly
70

ctt
Leu

cct
Pro

cct
Pro

gce
Ala

gct
Ala
150

tgt
Cys

gat
Asp

cge
Arg

atg
Met

cgg
Arg
230

aag
Lys

99

cgg
Arg

tect
Ser

caa
GIn

gta
Val

agc
Ser
135

gtc
Val

gaa
Glu

tat
Tyr

aag
Lys

gtg
Val
215

aga

Arg

aga
Arg

cag
GIn

cct
Pro

aag
Lys

aac
Asn
120

cct
Pro

tgc
Cys

gga
Gly

att
Ile

age
Ser
200

aag

Lys

cag
GIn

agt
Ser

acc
Thr

tta
Leu

agt
Ser
105

aga
Arg

gtt
Val

age
Ser

tgt
Cys

tgt
Cys
185

tgc
Cys

tgt
Cys

aga
Arg

ggc
Gly

aca
Thr

gtg
Val
90

cce
Pro

gag
Glu

act
Thr

gat
Asp

aag
Lys
170

cca
Pro

cag
GIn

ggc
Gly

agt
Ser

ggc
Gly
250

age
Ser
75

gtec
Val

tgg
Trp

aca
Thr

ggt
Gly

tac
Tyr
155

gce
Ala

get
Ala

gce
Ala

tce
Ser

gce
Ala
235

cac
His

60

cca
Pro

cat
His

tgt
Cys

ctg
Leu

cca
Pro
140

gca
Ala

ttt
Phe

aca
Thr

tgc
Cys

cgg
Arg
220

gac

Asp

gcg
Ala

51

aat
Asn

cge
Arg

gaa
Glu

aaa
Lys
125

ggt
Gly

tcg
Ser

ttt
Phe

aat
Asn

cga
Arg
205

aga

Arg

gag
Glu

cce
Pro

gtg
Val

cag
Gln

gca
Ala
110

agg
Arg

tca
Ser

gga
Gly

aaa
Lys

cag
GlIn
190

ctt

Leu

gag
Glu

cag
GIn

cga
Arg

ttg
Leu

tta
Leu
95

aga

Arg

aag
Lys

aag
Lys

tat
Tyr

aga
Arg
175

tgt
Cys

cgg
Arg

aga
Arg

ctg
Leu

gtg

tgg
Trp
80

tca
Ser

tcg
Ser

gtt
Val

agg
Arg

cac
His
160
age

Ser

aca
Thr

aag
Lys

tgt
Cys

cac
His
240

cge

65

cca
Pro

cat
His

cta
Leu

agt
Ser

gat
Asp
145

tat
Tyr

att
Ile

atc
Ile

tgt
Cys

ggg
Gly
225

tgt
Cys

gag

Val Arg Glu

255

aca
Thr

ctg
Leu

gaa
Glu

ggg
Gly
130

gect
Ala

gga
Gly

caa
GIn

gat
Asp

tac
Tyr
210

tac

Tyr

gce
Ala

ctg
Leu

cct
Pro

tat
Tyr

cac
His
115

aac
Asn

cac
His

gtc
Val

gga
Gly

aaa
Lys
195

gaa
Glu

cge
Arg

ggc
Gly

ctg
Leu

i

165

813

861

909

957

1005

1053

1101

1149

1197

1245



ctg
Leu
260

gag
Glu

gce
Ala

cac
His

ctg
Leu

atg
Met
340

ttt
Phe

gga
Gly

cga
Arg

atc
Ile

gect

gac
Asp

ccg
Pro

tce
Ser

atg
Met

ttc
Phe
325

atg
Met

gect
Ala

att
Ile

gag
Glu

ctg
Leu
405

gac

gce
Ala

cce
Pro

atg
Met

atc
Ile
310

gac

Asp

ggg
Gly

cca
Pro

ctg
Leu

tta
Leu
390

ctc
Leu

age

Ala Asp Ser

420

gect
Ala

ttg
Leu

gtt
Val

ctg
Leu

cat
His

atg
Met
295

age
Ser

caa
Gln

ctg
Leu

gat
Asp

gaa
Glu
375

aaa
Lys

aat
Asn

age
Ser

tgg
Trp

age
Ser

gtg
Val
280

atg
Met

tgg
Trp

gtg
Val

atg
Met

ctt
Leu
360

atc
Ile

ctc
Leu

tce
Ser

cgg
Arg

gtg

cce
Pro
265

ctg
Leu

tce
Ser

gce
Ala

cgg
Arg

tgg
Trp
345

gtt
Val

ttt
Phe

caa
Gln

agt
Ser

aag
Lys
425

att

gag
Glu

atc
Ile

ctg
Leu

aag
Lys

ctc
Leu
330

cgce

Arg

ctg
Leu

gac
Asp

cac
His

atg
Met
410

ctg
Leu

gce

Val Ile Ala

440

cag
Gln

age
Ser

acc
Thr

aag
Lys
315

ttg
Leu

tca
Ser

gac
Asp

atg
Met

aaa
Lys
395

tac
Tyr

gct
Ala

aag
Lys

cta
Leu

cge
Arg

aag
Lys
300

att
Ile

gag
Glu

att
Ile

agg
Arg

ctc
Leu
380

gaa
Glu

cct
Pro

cac
His

age
Ser

52

gtg
Val

cce
Pro
285

ttg
Leu

cce
Pro

age
Ser

gac
Asp

gat
Asp
365

ctg
Leu

tat
Tyr

ctg
Leu

ttg
Leu

ggc
Gly
445

ctc
Leu
270

agt
Ser

gce
Ala

ggc
Gly

tgt
Cys

cac
His
350

gag
Glu

gca
Ala

ctc
Leu

gtc
Val

ctg
Leu
430

atc
Ile

acc ctc ctg gag gct
Thr Leu Leu Glu Ala

275

gcg ccc ttc acc gag

Ala

gac
Asp

ttt
Phe

tgg
Trp
335

cce
Pro

ggg
Gly

act
Thr

tgt
Cys

aca
Thr
415

aac
Asn

tce
Ser

Pro

aag
Lys

gtg
Val
320

atg
Met

ggc
Gly

aaa
Lys

act
Thr

gtc
Val
400

gcg
Ala

gce
Ala

tcc
Ser

Phe Thr Glu
290

gag ttg gta
Glu Leu Val
305

gag ctc age
Glu Leu Ser

gag gtg tta
Glu Val Leu

aag ctc atc
Lys Leu Ile
355

tgc gta gaa
Cys Val Glu
370

tca agg ttt
Ser Arg Phe
385

aag gcc atg
Lys Ala Met

acc cag gat
Thr GIn Asp

gtg acc gat
Val Thr Asp
435

cag cag caa
Gln GIn GIn
450

1293

1341

1389

1437

1485

1533

1581

1629

1677

1725

1773

1821



tce
Ser

atg
Met

cge
Arg

ctg
Leu
455

agt
Ser

aac
Asn
470

gcg
Ala

aag
Lys

gtc
Val
485

cca
Pro

gtg
Val

gtg
Val

ctt
Leu
500

cge
Arg

tgc
Cys

geg
Gly

agt
Ser

aaa
Lys

gag gac
Glu Asp

gect
Ala

gge
Gly

tat
Tyr

aag
Lys

age
Ser
520

aac
Asn

atg
Met

gac
Asp

tce
Ser
505

aaa
Lys

ctc
Leu

gaa
Glu

ctg
Leu
490

tcc

Ser

gag
Glu

53

cte
Leu

ctg
Leu

atg
Met
460

ctg
Leu

cte
Leu

cat
His
475

ctg
Leu

aac
Asn

ctg
Leu

ctg
Leu

atg
Met

gag
Glu

tcc
Ser
510

atc
Ile

acg
Thr

geg
Gly

tcc
Ser

ggc
Gly

cag aac
Gln Asn
525

cgecectggece tgaggtgaac tggcccacag aggtcacagg

tgtcaggage ctgggettca tetttetget gtgtggtece

<210>
211>
212>
<213>

15
530
PRT

<400> 15

Met Asp Ile Lys
1

Asn Cys Ser Gln
20

Pro Ser Ser Tyr
35

Tyr Ser Pro Ala
50

Leu Glu Gly Gly

Homo sapiens

Asn

Ser

Val

Val

Pro

Ser Pro Ser

Leu Asn
10

Ser

Ile Leu Pro Leu Glu His

Asp Ser His

Met Asn Tyr

Gly Arg GIn

99

25

His Glu Tyr
40

Ser Ile Pro

Thr Thr Ser

tce
Ser

cac gtc
His Val
465

agg
Arg

atg
Met

aag tgc
Lys Cys
480

aaa

ctg
Leu
495

aat gcc
Asn Ala

cac

tgc age
Cys Ser

gag
Glu

ccg

cca
Pro

cag toct
Gln Ser

cag
Gln
530

ctgaagcgtg aactccagtg

tcatttgg

Ser Pro Ser Ser
15

Gly Ser Ile Tyr

30

Pro Ala Met Thr
45

Ser Asn Val Thr

60

Pro Asn Val Leu

cat
His

aat

Lys Asn

gtg

His Val

gca

Pro Ala

515

tga

Tyr

Ile

Phe

Asn

Trp

1869

1917

1965

2013

2061

2121

2169



65

Pro

His

Leu

Ser

Asp

145

Tyr

Ile

Ile

Cys

Gly

225

Cys

Glu

Thr

Leu

Glu

Gly

130

Ala

Gly

Gln

Asp

Tyr

210

Tyr

Ala

Leu

Pro

Tyr

His

115

Asn

His

Val

Gly

Lys

195

Glu

Arg

Gly

Leu

Gly His
85

Ala Glu
100

Thr Leu

Arg Cys

Phe Cys

Trp Ser
165

His Asn
180

Asn Arg

Val Gly

Leu Val

Lys Ala
245

Leu Asp
260

10

Leu Ser

Pro Gln

Pro Val

Ala Ser
135

Ala Val
150

Cys Glu

Asp Tyr

Arg Lys

Met Val
215

Arg Arg
230

Lys Arg

Ala Leu

Pro Leu

Lys Ser
105

Asn Arg
120

Pro Val

Cys Ser

Gly Cys

[le Cys

185

Ser Cys

200

Lys Cys

Gln Arg

Ser Gly

Ser Pro
265

54

15

Val Val
90

Pro Trp

Glu Thr

Thr Gly

Asp Tyr
155

Lys Ala
170

Pro Ala

GIn Ala

Gly Ser

Ser Ala
235

Gly His
250

Glu GIn

His

Cys

Leu

Pro

140

Ala

Phe

Thr

Cys

Arg

220

Asp

Ala

Leu

Arg GIn Leu
95

80

Ser

Glu Ala Arg Ser

110

Lys Arg Lys
125

Gly Ser Lys

Ser Gly Tyr

Val

Arg

His
160

Phe Lys Arg Ser

175

Asn GIn Cys
190

Thr

Arg Leu Arg Lys

205

Arg Glu Arg Cys

Glu GIn Leu

Pro Arg Val
255

Val Leu Thr
270

His
240

Arg

Leu



Leu

Phe

Glu

305

Glu

Glu

Lys

Cys

Ser

385

Lys

Thr

Val

GIn

Glu Ala Glu Pro
275

Thr Glu Ala Ser
290

Leu Val His Met

Leu Ser Leu Phe
325

Val Leu Met Met
340

Leu Ile Phe Ala
355

Val Glu Gly Ile
370

Arg Phe Arg Glu

Ala Met Ile Leu
405

Gln Asp Ala Asp
420

Thr Asp Ala Leu
435

Gln GIn Ser Met
450

Pro His

Met Met
295

Ile Ser
310

Asp GIn

Gly Leu

Pro Asp

Leu Glu
375

Leu Lys
390

Leu Asn

Ser Ser

Val

280

Met

Trp

Val

Met

Leu

360

Ile

Leu

Ser

Arg

Leu

Ser

Ala

59

Ile

Leu

Lys

Arg Leu

Trp

345

Val

Phe

GIn

Ser

Lys
425

330

Arg

Leu

Asp

His

Met

410

Leu

Val Trp Val Ile Ala

440

Arg Leu Ala Asn

455

Leu

Ser

Thr

Lys

315

Leu

Ser

Asp

Met

Lys

395

Tyr

Ala

Lys

Leu

Arg

Lys

300

Ile

Glu

Ile

Arg

Leu

380

Glu

Pro

His

Ser

Met
460

Pro Ser Ala Pro
285

Leu Ala Asp Lys

Pro Gly Phe Val
320

Ser Cys Trp Met
335

Asp His Pro Gly
350

Asp Glu Gly Lys
365

Leu Ala Thr Thr

Tyr Leu Cys Val
400

Leu Val Thr Ala
415

Leu Leu Asn Ala
430

Gly Ile Ser Ser
445

Leu Leu Ser His
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Val Arg His Ala Ser Asn Lys Gly Met Glu His Leu Leu Asn Met Lys
465 470 475 480

Cys Lys Asn Val Val Pro Val Tyr Asp Leu Leu Leu Glu Met Leu Asn
485 490 495

Ala His Val Leu Arg Gly Cys Lys Ser Ser Ile Thr Gly Ser Glu Cys
500 505 510

Ser Pro Ala Glu Asp Ser Lys Ser Lys Glu Gly Ser GIn Asn Pro GlIn
515 520 525

Ser GIn
530

<210> 16

Q211> 9

<212> PRT

213> Artificial Sequence

<220>
<223> an HA-tag peptide

<400> 16
Tyr Pro Tyr Asp Val Pro Asp Tyr Ala

1 5

210> 17

Q211> 11

<212> PRT

213> Artificial Sequence

<220>
<223> PHB2 peptide containing Ser39

<400> 17

Tyr Gly Val Arg Glu Ser Val Phe Thr Val Glu
1 5 10



<210>
211>
212>
213>

<220>
<223>

<400>
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18

20

DNA

Artificial Sequence

An artificially synthesized primer sequence for BIG3

18

cttgacaagg cctttggagt 20

<210>
211>
212>
<213

<220>
<223>

<400>

19

20

DNA

Artificial Sequence

An artificially synthesized primer sequence for BIG3

19

caatatgctt ttcccgettt 20

<210>
211>
212>
<213

<220>
<223>

<400>

20
20
DNA
Artificial Sequence

An artificially synthesized primer sequence for beta 2-MG

20

aacttagagg tggggagcag 20

<210>
211>
212>
<213

<220>
<223>

<400>

21

22

DNA

Artificial Sequence

An artificially synthesized primer sequence for beta 2-MG

21

cacaaccatg ccttacttta tc 22



