SEQUENCE LISTING
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<120> CYTOTOXICITY-INDUCING THERAPEUTIC AGENT

<130> C1-A1010Y2P

150> JP 2010-266760
151> 2010-11-30

<150> JP 2011-121771
151> 2011-05-31

150> JP 2011-238818
51> 2011-10-31

<160> 92

{170> Patentin version 3.5
2105 1

211> 1812

{212> DNA

<213> Homo sapiens

400> 1
atggccggga cegtgogeac cgogtgetty glegtescea tegoctpctcag cttggactic

CCgggacage CECagecoos gocgecgocy cogegacgeca coctgteacca agtecgetes

ttettecaga gactgeagee cggactcaag tgeggtgccag aaactccogt geocaggatca

gatttgcaag tatgtotcoc taagggccca acatgetget caagaaagat ggaagaaaaa

taccaactaa cagcacgatt gaacatggaa cagetgettc agtotgeaag tatggagctc

60
120
180
240

300



aagttcitaa
catgccaaga
gotittgagt
atcaatgtag
cagctaaiga
gcaagacgig
aagteactge
aacacaactg
tactgetett
gtcatgeaag
ctgtecettyg
cttggtotet
ctgaccacca
tgtataggge
agatetgett
gtagaacatg
ttcatcaget

aacgacacos

ttaticagaa

actacaccaa

tigteggtea

atgacatget

acccaggect

acctgaaagt

aagtcactag

atcacctgaa

actgccagege

gotgtategce

aagaacttgt

tttcaacaat

¢tgaaactea

tagacttaca

attatcctga

aagaaacctt

totatagtec

tttegctggaa

tgcteogptt

tegccatgtte

atttttcaca

caatgaatig

geotegattea

atttgegaat

gatcticett

gttcagtaag

actgatgatg

aggtgteety

gaalggeats

ccatgattct

gaagaaaata

gattggcaag

agatotettt

atccageoga

tttecctege

tggacaagaa

ttcecaagagg

aagaacaact

gatgtegtcic

tttgacagee

gecttggaca

ttocccaage

caggctctea

gactgtegce

gttaaaccot

gagattgaca

tacagaatet

atccagtate

tggcactica

ttatgigcce

attgacaaga

agaaggegaac

tacatcieca

ctogtegaga

cctttgaaat

acccaagect

toetacatott

tgtttecast

tcaatgagtg

ftattatgac

atcttgeaat

gaategctcac

gteggcgetta

agtactggag

atgacatgga

tccagaagas

aatatcctat

attctcaaca

aagtattaaa

taattcagaa

gcoatagecoe

gatacagcea

tgttettoge

gactccacaa

gegttctgac

catctatacc

cctecpagga

ccaggtiice

tgaagigate

cagaatgtgg

ctegcaatety

agaatacatt

gaacgtactg

tgcageaaag

cttettects

acgccaatat

agttgctoat

gttgaagtct

tgtggcggaa

aagggcagca

360

420

480

540

600

660

120

180

840

800

960

1020

1080

1140

1200

1260

1320

1380



aggaatggas
gtegteagte
atgcocaaag
tgcggteate
aatcagctice
aacagtcage
gittcattcces
ctggtgcact
210> 2

211> 603
212> PRT

213>

<400> 2

tpanaaaacca gittcaatete

aaattattga caaactgaag

gtagagttct ggataaaaac

atgaagatga gtgeattepa

goettocttee agaactggee

aggcaactoc gaaggacaac

cgotgaaget totcaccage

ga

Homo sapiens

catgagotga
cacattaacc
ctggatgags
ggetotggty
tatgatetag
gagataagea

atggcoatct

aaatgaaggg

agetcctgag

aaggetttsa

atggaatgat

atetgeatza

cctttcacaa

cggtegtety

cocctgagoca

aaccatgtet

aagtggagac

aaaagtgaag

tgogocteea

cctegggaac

ctictictic

Met Ala Gly Thr Val Arg Thr Ala Cys Leu Val Val Ala Met Leu Leu

1

5

10

15

Ser Leu Asp Phe Pro Gly Gin Ala GlIn Pro Pro Pro Pro Pro Pro Asp

20

25

30

Ala Thr Cys His Gin Vai Arg Ser Phe Phe Gin Arg Leu Gin Pro Gly

35

40

45

1440

1500

1560

1620

1680

1740

1800

1812



Leu Lys Trp Val Pro Giu Thr
50 55

GCvs Leu Pro Lys Gly Pro Thr
65 70

Tyr GlIn Leu Thr Ala Arg Leu
‘ 85

Ser Met Glu Leu Lys Phe Leu
100

Glu Ala Phe Glu Iie Val Val
115

Met Phe Lys Asnh Asn Tyr Pro
130 135

Val Gly Glu Phe Phe Thr Asp
145 150

Iie Asn Val Asp Asp Met Vai
165

Val Ile Tyr Thr Gin Leu Met
180

Pro

Cys

Asn

Arg

120

Ser

Val

Asn

Asn

Val Pro Gly Ser Asp
60

Cys Ser Arg Lys Met
75

Met Glu GIn Leu Leu
a0

Ile Gin Asn Ala Ala
105

His Ala Lys Asn Tyr
125

Leu Thr Pro GIn Ala
140

Ser Leu Tyr Ile Leu
155

Giu Leu Phe Asp Ser
170

Pro Gly Leu Pro Asp
185

lLeu Gln Val

Glu Glu Lys
80

Gln Ser Ala
85

Val Phe GIn
110

Thr Asn Ala

Phe Glu Phe

Gly Ser Asp
160

Leu Phe Pro
175

Ser Ala Leu
190



Asp Ile Asn Glu Cys Leu Arg Gly Ala Arg Arg Asp Leu Lys Val
195 200 205

Gly Asn Phe Pro Lys Leu [le Mét Thr Glin Val Ser Lys Ser Leu
_2?0 215 220

Val Thr Arg lie Phe Leu Gin Ala Leu Asn Leu Gly Ile Glu Val
225 230 235

Asn Thr Thr Asp His Leu Lys Phe Ser Lys Asp Cys Gliy Arg Met
245 250 255

Thr Arg Met Trp Tyr Cys Ser Tyr Cys Gin Gly Leu Met Met Val
260 ' 265 270

Pro Cys Gly Gly Tyr Cys Asn Val Val Met Gin Gly Cys Met Ala
275 280 285

Val Val Glu Ile Asp Lys Tyr Trp Arg Glu Tyr Ile Leu Ser Leu
290 295 300

Glu Leu Val Asn Gly Met Tyr Arg lle Tyr Asp Met Glu Asn Val
305 310 315

Leu Gly Leu Phe Ser Thr Ile His Asp Ser lle Gin Tyr Val Gin
325 330 335

Phe

Gin

Ile

240

Leu

Lys

Gly

Glu

Leu

320

Lys



Asn

Phe

Gly

Tyr

385

Val

Lys

Cys

Gin

Lys
465

Ala Gly Lys Leu Thr Thr Thr Glu Thr Glu Lys Lys [ie Trp His
340 345 350

Lys Tyr Pro Ile Phe Phe Leu Cys [le Gly Leu Asp Leu Gin Ile
355 360 365

lys Leu Cys Ala His Ser Gin GIn Arg Gln Tyr Arg Ser Ala Tyr
370 375 380

Pro Glu Asp Leu Phe Ile Asp Lys Lys Val Leu Lys Val Ala His
390 385 400

Glu His Glu Glu Thr Leu Ser Ser Arg Arg Arg Glu Leu e Gln
405 410 415

Leu Lys Ser Phe Ile Ser Phe Tyr Ser Ala Leu Pro Gly Tyr lle
420 425 430

Ser His Ser Pro Val Ala Glu Asn Asp Thr Leu Cys Trp Asn Gly
435 440 445

Giu Leu Val Glu Arg Tyr Ser Gin Lys Ala Ala Arg Asn Gly Met
450 455 ' 460

Asn Gin Phe Asn Leu His Glu Leu Lys Met Lys Giy Pro Giu Pro
476 475 480



Val

Arg

Glu

Ile

Phe

945

Asn

Asn

e

Val Ser Gin Ile [le Asp Lys Leu Lys His Ile Asn
485 490

Thr Met Ser Met Pro Lys Gly Arg Val Leu Asp Lys
500 505

Glu Gly Phe Glu Ser Gly Asp Cys Gly Asp Asp Glu
515 520 525

Gly Gly Ser Gly Asp Gly Met Ile Lys Val Lys Asn
530 535 540

Leu Ala Giu Leu Ala Tyr Asp Leu Asp Val Asp Asp
550 555

Ser GlIn Gln Ala Thr Pro Lys Asp Asn Glu lle Ser
565 570

Leu Gly Asn Val His Ser Pro Leu Lys lLeu Leu Thr
580 585

Ser Val Val Cys Phe Phe Phe Leu Val His
595 600

210> 3
211> 945
<212> DHNA

Gin Leu Leu
495

Asn Leu Asp
510

Asp Glu Cys

Gin Leu Arg

Ala Pro Gly
560

Thr Phe His
575

Ser Met Ala
590



<213> Homo sapiens

<400> 3
atggcgccoce

gocgoageto

aataataatc

aagctgectg

agagcaaaac

gagagcgegec

actgeigegg

acctactgga

agttteceea

atcacgagta

caaaaaactc

aaaggtgaat

gatctegatc

atgcagggtc

sctggaatts

gagataaagg

cgeaggtect

aggaagaatg

gtcaatgooa

ceaaatpttt

ctgaagggec

tctitaagee

tcagaagaac

tecatcattga

ctgcacttea

ttttetatga

agaatgatgt

cottgtttca

cteggteaaac

taaaagectgg

ttgtgetgst

agatggetiga

cgogitegeg
tgtetgtgaa
gtgtacttica
getgatgaag
cctecagaac
caageagtge
agacaaggac
actaaaacac
gaaggagate
gaataatgtt
ggacataget
ttctaagaaa
tttaatitat
tgttattget
tatticcaga

gatgocatage

ctictectie

aactacaags

gtteggtecac

gcagaaatlga

aatgateggec

aacggcacet

actgaaataa

adagcaagag

acaacgegtt

atcactatte

gatgtgrott

atggacclga

tatgtigate

gttatteteg

dagaagagaa

gaactcaatg

GGECEECEAC

tggocegtaasa

aaaatactgt

atggctcaaa

tttatgatce

ccatgtegcteg

cotgctetpa

aaaaacctta

atcaactgga

atctgegttca

attattttga

cagtaaateg

aaaaageace

tigtegteat

tggcaaagta

cataa

ggegactttt
ctgetttgte
catttgctca
acttgggaga
tgacteegat
gtetegtgaac
gogagtgaga
tgatagtaaa
tccaaaattt
aaattcttct
aaaagatglt
ggaacaactg
teaattcica
ageagttgtt

tgagaagget

60

120

180

240

300

360

420

480

540

600

660

120

780

840

900

945



210> 4

211> 314

212> PRT

213> Homo sapiens

400> 4
Met Ala Pro Pro Gln Val Leu Ala Phe Gly Leu

1 5 10

Thr Ala Thr Phe Ala Ala Ala GIn Glu Glu Cys
20 25

Lys Leu Ala Val Asn Cys Phe Val Asn Asn Asn
35 40

Thr Ser Val Gly Ala Gln Asn Thr Val Ile Cys
50 55

Lys Cys Leu Val Met Lys Aia Glu Met Asn Gly
65 70 75

Arg Ala Lys Pro Glu Gly Ala Leu Gin Asn Asn
85 90

Pro Asp Cys Asp Glu Ser Gly Leu Phe Lys Ala
100 105

Thr Ser Met Cys Trp Cys Val Asn Thr Ala Gly

Leu Leu Ala Ala Ala
15

Val Cys Glu Asn Tyr
30

Arg Gln Cys GIn Cys
45

Ser Lys Leu Ala Ala
60

Ser Lys Leu Gly Arg
80

Asp Gly Leu Tyr Asp
95

Lys Gin Cys Asn Gly
110

Val Arg Arg Thr Asp



10

115 120

Lys Asp Thr Glu Ile Thr Cys Ser Glu Arg Val
130 135

tte lle Glu Leu Lys His Lys Ala Arg Glu Lys
145 150 155

Ser Leu Arg Thr Ala Leu Gin Lvs Glu Ile Thr
165 170

Asp Pro Lys Phe lle Thr Ser lle Leu Tyr Glu
180 185

[le Asp Leu Val Gln Asn Ser Ser Gln Lys Thr
195 200

[ie Ala Asp Val Afa Tyr Tyr Phe Giu Lys Asp
210 215

Leu Phe His Ser Lys Lys Met Asp Leu Thr Vai
225 230 235

Asp Leu Asp Pro Gly Gin Thr Leu Ile Tyr Tyr
245 250

Pro Glu Phe Ser Met Gin Gly Leu Lys Ala Gly

125

Arg Thr Tyr Trp lle
140

Pro Tyr Asp Ser Lys
160

Thr Arg Tyr GIn Leu
175

Asn Asn Val lle Thr
190

Gln Asn Asp Val Asp
205

Val Lys Giy Glu Ser
220

Asn Gly Glu Gin Leu
240

Val Asp Giu Lys Ala
255

Val lle Ala Val lle



I

260 265 270

Val Val Val Val Ile Ala Val Val Ala Gly lle Val Val Leu Val lle.
275 280 285

Ser Arg Lys Lys Arg Met Ala Lys Tyr Glu Lys Ala Glu Ile Lys Glu
290 295 300

Met Gly Giu Met His Arg Glu Leu Asn Ala
305 310

210> 5

21> 4

212> PRT

213> Artificial

(220>
223> an artificially synthesized sequence

400> 5

Gly Gly Gly Ser
1

210> 6

Qi 4

212> PRT

213> Artificial

220>
223> an artificially synthesized sequence



12

400> 6

Ser Gly Gly Gly
1

210> 7

Q211> 5

<212> PRT

213> Artificial

<2200
223> an artificially synthesized sequence

400> 7
Gly Gly Gly Gly Ser

1 5

210> 8

Q211> 5

212> PRT

213> Artificiai

220>
223> an artificially synthesized sequence

<400> 8
Ser Giy Gly Gly Gly

1 5

210> 9



VARD.
212>
213>

<220>
{223

<400>

13

6
PRT
Artificial

an artificially synthesized sequence

Gly Giy Gly Gly Gly Ser

1

210>
211>
<212>
213>

<220>
223>

<400>

5

i0

& -

PRT
Artificial

an artificially synthesized sequence

10

Ser Gly Gly Gly Gly Giy

1

210>
Q11>
AV
Q213

<220>
223>

<400>

5

11

7

PRT
Artificial

an artificially synthesized sequence

11



14

Gly Gly Gly Gly Gly Gly Ser

|

210>
Q211>
212>
213>

<220>
223>

400>

5
12
7
PRT
Artificial
an artificially synthesized sequence

12

Ser Gly Gly Gly Gly Gly Gly

1

<210
<2115
212>
13>

{400>

5

13

1125

DNA

Homo sapiens

13

atgteggttet fgacaactet getoctitgg gttccagtte atgggeaagt

aaggcagtga tcacttigea gectecatgg slcagegtet tocaagagga

ttecactgte aggtgctcoca totgootggg agcapctcta cacagitggtt

acagecactc agacctogac coccagotac agaatcacct ctgecagtet

getgaataca geteccagag aggtoictca gegopaagts acccecataca

cacagaggct ggclactact geaggtetcec agoagagteot tcacggaagg

ggacaccaca

aaccgtaace

tctcaatgge

caatgacagt

getggaaate

agaaccltote

60

120

180

240

300

360



goctteaget

ggcaaageet

agtcacaatg

atatctgtica

ccactocige

cotggttitec

acatcctete

gaggetgeeca

cttpggectoe

ataatgtttt

aaaaagtgeg

cticaagaag

ctgcaggaag

<2100

211>

<212>
213>

14
374
PRT

<400> 14

gtcategegts

ttaagttttt

geacctaces

ctgtgaaaga

aggggaatet

agetttactt

aataccaaat

cagaggateg

agtiaccaac

tagtgaacac

atttagaaat

acagacattt

gggtgcaceg

Homo sapiens

gaaggataag

ccactggaat

ttgctcages

gotatttcea

ggtcaccectg

ctecttetac

actaactegct

aaatgtcctt

tectgtetes

tettetotee

ctettiggat

agaagaagag

BAaggagCCe

15

ctegtetaca

tetaacctca

atggraaage

gctocagtsc

agcteigaaa

atgggcagca

dgaagagaag

aagegcagce

titcatgtee

gtgacaatac

totggtcate

ctgaaatete

Cagggegeccta

atgtgcttta
ccattctgaa
atcgetacac
tgaatgeate
caaagttgoet
agacccigeg
actctgggtt
ctgagttgea
ttttclatet
gtaaagaact
agaagaaggt
aggaacaaaa

cglag

ctatcgaaat
aaccaacata
atcagcagga
tegtgacatee
cttgcagagg
aggcaggaac
atactggtec
gcttcaagte
ggcagtegea
gaaaagaaag
aatttocage

agaagaacag

Met Trp Phe Leu Thr Thr Leu Leu Leu Trp Val Pro Val Asp Gly Gin

420

480

540

600

660

120

780

840

800

860

1020

1080

1125



Val Asp Thr

Val Phe Gin
35

Pro Gly Ser
50

Thr Ser Thr
65

Gly Glu Tyr

Gin Leu Glu

Val Phe Thr
115

Asp Lys Leu
130

Lys Phe Phe

Thr Lys Ala Val Ile
20

Giu Glu Thr Val Thr
40

Ser Ser Thr Gin Trp
55

Pro Ser Tyr Arg lle
70

Arg Cys Gin Arg Gly
85

Ile His Arg Gly Trp
100

Glu Gly Glu Pro Leu
120

Val Tyr Asn Val Leu
135

His Trp Asn Ser Asn

Thr

25

Leu

Phe

Thr

Leu

Leu

105

Ala

Tyr

Leu

16

10

Leu Gin

His Cys

Leu Asn

Ser Ala

15

Ser Gly

90

Leu Leu

Leu Arg

Tyr Arg

Thr lie

Pro Pro

Glu Yal
45

Gly Thr
60

Ser Val

Arg Ser

Gin Val

Cys His
125

Asn Gly
140

Leu Lys

Trp

30

Leu

Ala

Asn

Asp

Ser

110

Ala

Lys

Thr

Val

His

Thr

Asp

Pro

95

Ser

Trp

Ala

Asn

Ser

Leu

Gin

Ser

80

[le

Arg

Lys

Phe



17

145 150 1565

Ser His Asn Gly Thr Tyr His Cys Ser Gly Met
165 170

Thr Ser Ala Gly e Ser Val Thr Val Lys §lu
180 185

Val Leu Asn Ala Ser Val Thr Ser Pro Leu Leu
195 200

Thr Leu Ser Cys Glu Thr Lys Leu Leu Leu Gln
210 215

Leu Tyr Phe Ser Phe Tyr Met Giy Ser Lys Thr
225 230 235

Thr Ser Ser Giu Tyr Gin lle Leu Thr Ala Arg
245 250

Leu Tyr Trp Cys Glu Ala Ala Thr Glu Asp Gly
260 265

Ser Pro Glu Leu Glu Leu Gin Val Leu Gly Leu
275 280

Val Trp Phe His Val Leu Phe Tyr Leu Ala Val

160

Gly Lys His Arg Tyr
175

Leu Phe Pro Ala Pro
190

Glu Gly Asn Leu Val
205

Arg Pro Gly Leu GIn
220

Leu Arg Gly Arg Asn
240

Arg Glu Asp Ser Gly
255

Asn Val Leu Lys Arg
270

Gin Leu Pro Thr Pro
285

Gly Ile Met Phe Leu



18

290 295 300

Val Asn Thr Val Leu Trp Val Thr Ife Arg Lys Glu Leu Lvs Arg Lys
305 310 315 320

Lys Lys Trp Asp Leu Glu Ile Ser Leu Asp Ser Gly His Glu Lys Lys
325 330 335

Val Ile Ser Ser Leu GiIn Glu Asp Arg His Leu Glu Glu Glu Leu Lys
340 345 350

Cys GIn Glu Gin Lys Glu Glu GIn Leu Gin Glu Gly Val His Arg Lys
355 360 365

Glu Pro Gin Gly Ala Thr
370

210> 15

211> 951

<212> DNA

<213> Homo sapiens

<400> 15
atgactatgeg agacccaaal gictcagaat gtatgtccca gasacctgtg gotgottcaa

ccattgacag ttttgctget getggettct geoagacagtc aagetgetce cocaaagget
gtgetgaaac ttgagococe gtggatcaac gtgciccage aggactctgt gactotgaca

tgecagggeeg ctogeagece teagagegac teocattcoagt ggttcocacaa tgggaatetic

60

120

180

240



atteccacce

tacacgtgce

gaatggetge

agetgecaca

tcecagaaat

agtggteatt

accatcactg

gtggtcattsg

aggaaaaage

cctggacete

gaaacagclg

aacaictace

210>

WARDs

212>
13>

16
316
PRT

<400> 16

acacgcagee

agactggcca

tgetecagac

gcteggaagga

tetcoeattt

accactgcac

tocaagtgce

cgactgetgt

ggatttcaze

aaatgattegc

acggoggeta

tgactcttoe

Homo sapiens

cagctacagg

gaccagecte

cecteacets

caagootcig

ggatcecace

aggaaacata

cagcatgege

agecagecatt

caattcecact

catcagaaag

catgactcte

teccaacgac

19

ttoaaggeca
agogaceotyg
gagttecage
gtcaaggtcea
ttetecatee
gectacacge

agctotteac

gttgoctecte

gatcetgtiea

agacaacitg

aaccccageg

catgtcaaca

acaacaatga

tegcatctgac

agggagaaac

cattcttcoa

cacaagcaaa

tgtteteaic

caatgggget

tagtggcott

agectegccea

aagaaaccaa

cacctactga

gtaataactia

cagcggeegag

tgtgettitee

catcatgetg

gaatggaaaa

ccacagtoac

caageetgty

cattgteget

galctactge

atttgagoca

caatgactat

cgatgataaa

a

Met Thr Met Glu Thr Gin Met Ser Gln Asn Val Cys Pro Arg Asn Leu

1

5

10

15

300

360

420

480

540

600

660

720

780

840

900

951



20

Trp Leu Leu Gin Pro Leu Thr Val Leu Leu Leu
20 25

Sar Gin Ala Ala Pro Pro Lys Ala Val Leu Lys
35 40

Ile Asn Val Leu Gin Glu Asp Ser Val Thr Leu
50 55

Arg Ser Pro Glu Ser Asp Ser Ile Gln Trp Phe
65 70 75

Iie Pro Thr His Thr Gin Pro Ser Tyr Arg Phe
85 4]

Asp Ser Gly Giu Tyr Thr Cys Gin Thr Gly Gin
100 105

Pro Val His Leu Thr Val Leu Ser Glu Trp Leu
115 120

His Leu Glu Phe Gin Glu Gly Glu Thr Iie Met
130 135

Trp Lys Asp Lys Pro Leu Val Lys Val Thr Phe
145 150 155

Leu Ala Ser Ala Asp
30

teu Glu Pro Pro Trp
45

Thr Cys Gin Gly Ala
60

His Asn Gly Asn Leu
80

Lys Ala Asn Asn Asn
95

Thr Ser Leu Ser Asp
110

Val Leu GIn Thr Pro
125

Leu Arg Cys His Ser
140

Phe Gin Asn Gly Lys
160



21

Ser GIn Lys Phe Ser His Leu Asp Pro Thr Phe Ser Ile Pro GIn Ala
165 170 175

Asn His Ser His Ser Gly Asp Tyr His Cys Thr Glv Asn lle Gly Tyr
180 185 190

Thr Leu Phe Ser Ser Lys Pro Val Thr Ile Thr Val Gin Val Pro Ser
195 200 205

Met Gly Ser Ser Ser Pro Met Gly Val 1le Val Ala Val Val lle Ala
210 215 220

Thr Ala Val Ala Ala lle Val Ala Ala Val Val Ala Leu Iie Tyr Cys
225 230 235 240

Arg Lys Lys Arg lle Ser Ala Asn Ser Thr Asp Pro Val Lys Ala Ala
245 250 255

Gin Phe Glu Pro Pro Giy Arg Gin Met lle Ala [le Arg Lys Arg Gln
260 265 270

Leu Glu Glu Thr Asn Asn Asp Tyr Giu Thr Ala Asp Gly Giy Tyr Met
275 280 285

Thr Leu Asn Pro Arg Ala Pro Thr Asp Asp Asp Lys Asn [le Tyr Leu
290 295 300



22

Thr Leu Pro Pro Asn Asp His Val Asn Ser Asn Asn
310

305

Q210
\VARDS
Q212
213

17
876
DNA

400> 17

atgggaatce

tcocococcags

gctggpacac

gtgctccagg

tcecatteagt

ticaaggcca.

agogacoctg

gagttcocags

gtcaaggtea

ttectccatoo

gectacacgs

copatgggea

gtagtpegcct

Homo sapiens

tgteatictt

cttggeggtoa

ctgcagetoe

aggactetgt

geticcacaa

acaacaatga

tgeatotgac

agggagaaac

cattcttcea

cacaagcaaa

tetacteatec

tecattgtesc

tgatctacte

acctgtoett

tatgcticts

cccaaagget

gactctgaca

tgggaatete

Cageggegag

tetgotttct

catogtects

gaatggaaaa

ccacagtcac

gaagecctgie

tetgetcact

caggaaaaag

315

gccactgaga

tggacagety

gtgctgaaac

tgoogggega

attcccacee

tacacgtgce

gagtgecteg

aggteccaca

tccaagaaat

agtgetegatt

accatcactg

gggattecty

cgegatttcas

gtgactggee
tgctaftcctr
tcgagecccea
ctecacagece
acacgeagee
agactggeea
tgctecagac
gotggaagga
ttteeogtte
accactgeac
teccaagetoc
tageggecat

ccaateoccac

tgactgeoaag

ggcteetgtt

gtggatcaac

tgagagcgac

cagcliacagg

gaccagocltc

coectoacctg

caagectoty

geatcccaac

aggaaacata

cageotottca

tgttgcteot

taatcetgat

60

120

180

240

300

360

420

480

540

600

660

720

180



23

gaggotgaca aagtigggge tgagaacaca atcacctatt cacttctcat geaccoggat

gctotggaag agectgatga ccagaaccgt atttas

210> 18
211> 291
212> PRT
<{213> Homo sapiens

<400> 18
Met Gly Ile Leu Ser Phe Leu Pro Val Leu Ala Thr

1 5 10

Ala Asp Cys Lys Ser Pro GIn Pro Trp Gly His Met
20 25

Ala Val Leu Phe Leu Ala Pro Val Ala Gly Thr Pro
35 46

Lys Ala Val Leu Lys Leu Giu Pro Gin Trp Ile Asn
50 55 60

Asp Ser Val Thr Leu Thr Cys Arg Gly Thr His Ser
65 70 75

Ser lle Gin Trp Phe His Asn Gly Asn Leu lle Pro
85 90

Glu Ser Asp Trp
15

Leu Leu Trp Thr
30

Ala Ala Pro Pro
45

Val Leu Gin Glu

Pro Glu Ser Asp
80

Thr His Thr Gin
85

840

876



24

Pro Ser Tyr Arg Phe Lys Ala Asn Asn Asn Asp Ser Gly Glu Tyr Thr
160 105 110

Cys GIn Thr Gly Gin Thr Ser Leu Ser Asp Pro Val His Leu Thr Val
115 120 125

Leu Ser Glu Trp Leu Val Leu Gin Thr Pro His Leu Glu Phe Gin Glu
130 135 140

Giy Giu Thr Ile Val Leu Arg Cys His Ser Trp Lys Asp Lys Pro Leu
145 150 155 160

Val Lys Val Thr Phe Phe Gin Asn Gly Lys Ser Lys Lys Phe Ser Arg
165 170 175

Ser Asp Pro Asn Phe Ser [le Pro GIn Ala Asn His Ser His Ser Gly
180 185 190

Asp Tyr His Cys Thr Gly Asn lie Gly Tyr Thr Leu Tyr Ser Ser Lys
195 200 205

Pro Val Thr Ile Thr Val Gin Aia Pro Ser Ser Ser Pro Met Gly Ile
210 215 220

[le Val Ala Val Val Thr Gly lie Ala Val Ala Ala Ile Val Ala Ala
225 230 235 240



25

Val Val Ala Leu Ile Tyr Cys Arg Lys Lys Arg lle Ser Ala Asn Pro

245

250

Thr Asn Pro Asp Glu Ala Asp Lys Val Gly Ala

260

265

Tyr Ser Leu Leu Met His Pro Asp Ala Leu Glu

215

Asn Arg lle

290

210>
<2115
212>
213>

19
765
DNA

<400> 19

atgtgecagc

gaagatetceo

gacagtpetea

tttcacaate

gttgacgaca

cagctagaag

gaagacceta

Homo sapiens

tgciccteoe

caaaggetet

ctotgaagteg

agagoctcat

gtggagagta

tcoatategg

ttcacctgag

280

aactgetetg

getettocts

GCagggagce

cteoaagecoag

caggtgccag

ctggotgtty

gtgtcacage

ctacttctag

gagecteaat

tactcecotg

gooctogagct

acaaacctct

ctccagegsece

tggaagaaca

255

Giu Asn Thr Ile Thr
270

Glu Pro Asp Asp Gin

285

tttcagotes

getacagggt

aggacaatic

acttcattiga

ccaccctcag

cteoggteget

ctegcteteca

catgoggact

gcteogagaag

cacacagige

cgetgecaca

tegacccggte

gttcaaggag

taaggtcaca

60

120

180

240

300

360

420



26

tatttacaga atggoaaagg caggaagtat tttcatcaia

aaagecacac tcaaagacag cggetectac ttetgeoaggg

gtgtottcag agactgigaa catcaccatc actcaagptt
tcattctitc cacctgggta ccaagtetct ttoctgettpg
gtggacacag gactatattt ctotgtgaag acaaacatic
aaggaccata aatttaaatg gagaaaggac cctcaagaca
210> 20

211> 254

212> PRT

<213> Homo sapiens

<400> 20

Met Trp Gin Leu Leu Leu Pro Thr Ala Leu Leu

1 5 10

Gly Met Arg Thr Glu Asp Leu Pro Lys Ala Val
20 25

Gin Trp Tyr Arg Val Leu Glu Lys Asp Ser Val
35 40

Gly Ala Tyr Ser Pro Glu Asp Asn Ser Thr Gin
50 55

attctezacit ctacattcea

ggettgttes gagtaaaasat

tetcagtetc aaccatctcs

tgateggtact cetttttgea

gaagctcaac aagagactgg

aatga

lLeu Leu Val Ser Ala
15

Val Phe Leu Giu Pro
30

Thr Leu Lys Cys Gin
45

Trp Phe His Asp Glu
60

480

540

660

120

765



Ser

65

Val

Ser

Ala

His

Gly

145

Lys

Gly

Gly

Lleu [le Ser Ser

Asp Asp Ser Gly
85

Asp Pro Val Gin
100

Pro Arg Trp Val
115

Ser Trp Lys Asn
130

Lvs Gly Arg Lys

Ala Thr Leu Lys
165

Ser Lys Asn Val
180

Leu Ser Val Ser
195

27

Gin Ala Ser Ser Tyr Phe Ile Asp Ala Ala Thr

10

Glu Tyr

Leu Glu

Phe Lys

Thr Ala

135

Tyr Phe
150

Asp Ser

Ser Ser

Thr Ile

15

Arg Cys Gin Thr Asn Leu
90

Val His [le Gly Trp Leu
105

Glu Glu Asp Pro lle His
120 125

Leu His Lys Val Thr Tyr
140

His His Asn Ser Asp Phe
155

Gly Ser Tyr Phe Cys Arg
170

Giu Thr Val Asn lle Thr
185

Ser Ser Phe Phe Pro Pro
200 205

80

Leu Leu Gin
110

leu Arg Cys

Leu GIn Asn

Tyr Ile Pro
160

Gly Leu Val
175

[le Thr Gin
190

Gly Tyr Gin



28

Val Ser Phe Cys Leu Val Met Val Leu Leu Phe

210

215

Leu Tyr Phe Ser Val Lys Thr Asn llie Arg Ser
230

225

235

Lys Asp His Lys Phe Lys Trp Arg Lys Asp Pro

210> 721

Q11> 102
<212> DNA
213>

400> 21
atgtgecage

gaagatcice

gacagtgtga

tttcacaatg

gtcaacgaca

cagetagaag

gaagacceta

tatttacaga

aaagccacac

245

Homo sapiens

tgctectece

caaaggotgl

ctoctgaagteg

agagecteat

gtggagagta

tocatategg

ttcacctgag

atggcaaaga

tcaaagatag

aactgotctg

gegtgttocte

CCagggageo

ctecaagccag

caggteccag

ctggetgtite

gigtcacage

caggaagtat

cggetectac

250

ctactictag

gagccticaat

tactccccte

goctogaget

acaaacctoct

ctecagegoce

tggaagaaca

tttcatcata

ttetecagee

Ala Val Asp Thr Gly

220

Ser Thr Arg Asp Trp

Gln Asp Lys

tttcageigg

ggtacagegt

aggacaatiic

acttcattga

ceaccctcag

cteggteget

ctectctgea

attctgactt

ggoetigttes

240

catgegegact

getigagaag

cacacagigg

cgctgecaca

tgaccoggte

gttcaaggag

taaggtcaca

ccacattccoa

gagtaaaaat

60

120

180

240

300

360

420

480

540



29

gtgtottcag agactgtgaa catcaccate actcaagett tgegcagtgtc aaccatctea
tcattctctc'cacctgggta ccaagtctel tictpctigg tgatgpltact cotttttgea
glegacacag gactatatil ctctgtgaap acaaacattt ga

210> 22

211> 233

<212> PRT

<213> Homo sapiens

400> 22

"~ Met Trp Gin Leu Leu Leu Pro Thr Ala Leu Leu Leu Leu Val Ser Ala

1 5 10 15

Gly Met Arg Thr Glu Asp Leu Pro Lys Ala Val Val Phe Leu Glu Pro
20 25 30

Gln Trp Tyr Ser Val Leu Glu Lys Asp Ser Val Thr Leu Lys Cys Gin
35 40 45

Gly Ala Tyr Ser Pro Glu Asp Ash Ser Thr Gin Trp Phe His Asn Glu
50 55 60

Ser Leu [le Ser Ser GlIn Ala Ser Ser Tyr Phe Ile Asp Ala Ala Thr
65 70 75 80

Val Asn Asp Ser Gly Glu Tyr Arg Cys Gln Thr Asn Leu Ser Thr Leu

600

660

102



85

Ser Asp Pro Yal Gin Leu
100

Ala Pro Arg Trp Val Phe
115

His Ser Trp Lys Asn Thr
130

Gly Lys Asp Arg Lys Tvyr
145 150

Lys Ala Thr Leu Lys Asp
165

Gly Ser Lys Asn Val Ser
180

Gly Leu Ala Val Ser Thr
195

Val Ser Phe Cys Leu Val
210

Leu Tyr Phe Ser Val Lys

30

90 95

Glu Val His Ile Gly Trp Leu Leu Leu Gin
105 110

Lys Glu Giu Asp Pro [le His Leu Arg Cys
120 125

Ala Leu His Lys Val Thr Tyr Leu GlIn Asn
135 140

Phe His His Asn Ser Asp Phe His lie Pro
155 160

Ser Gly Ser Tyr Phe Cys Arg Gly Leu Val
170 175

Ser Glu Thr Val Asn Ile Thr Ile Thr Gin
185 190

I'le Ser Ser Phe Ser Pro Pro Gly Tyr Gln
200 205

Met Val Leu Leu Phe Ala Val Asp Thr Gly
215 220

Thr Asn lle



K3

225 230

2100 23
211> 330
212> PRT
213> Artificial

220>
223> an artificially synthesized seaquence

<400> 23
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu

1 ) 10

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
20 25

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser
35 49

Gly Val His Thr Phe Pro Ala Val Leu GIn Ser
50 55

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser
65 70 75

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn
85 90

Ata Pro

Leu Val

Giy Ala
45

Ser Gly
60

Leu Gly

Thr Lys

Ser Ser Lys
15

Lys Asp Tyr
30

Leu Thr Ser

Leu Tyr Ser

Thr Gin Thr
80

Val Asp Lys
95



Lys Val Glu Pro Lys Ser (ys
100

Pro Ala Pro Glu Leu Leu Gly
115

Lys Pro Lys Asp Thr Leu Met
130 135

Val Val Vai Asp Val Ser His
145 150

Tyr Val Asp Gly Val Glu Val
165

Glu Gin Tyr Asn Ser Thr Tyr
180

His Gin Asp Trp Leu Asn Gly
195

Lys Ala Leu Pro Ala Pro lle
210 215

GIn Pro Arg Glu Pro Gin Val
225 230

32

Asp Lys Thr
105

Gly Pro Ser
120

[le Ser Arg

Glu Asp Pro

His Asn Ala
170

Arg Val Val
185

Lys Glu Tyr
200

Giu Lys Thr

Tyr Thr Leu

His

Val

Thr

Glu

155

Lys

Ser

Lys

e

Pro
235

Thr Cys

Phe Leu
125

Pro Glu
140

Val Lys

Thr Lys

Val lLeu

Cys Lys
205

Ser Lys
220

Pro Ser

Pro Pro Cys
110

Phe Pro Pro

Val Thr Cys

Phe Asn Trp
160

Pro Arg Glu
175

Thr Val Leu
160

Val Ser Asn

Ala Lys Gly

Arg Asp Glu
240



33

Leu Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp Ile Ala Val Glu Tro Glu Ser Asn Gly Gin Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gin Gly Asn
290 295 300

Val Phe Ser Cys Ser Val Met His Giu Ala Leu His Asn His Tyr Thr
305 310 315 320

Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

210> 24
211> 326
212> PRT
213> Artificial

220>
<223> an artificially synthesized sequence

<400> 24

kla Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg



Ser

Phe

Gly

Leu

65

Tyr

Thr

Pro

Thr

Val

Thr Ser Gilu Ser
20

Pro Glu Pro Val
35

Val His Thr Phe
50

Ser Ser Val Val

Thr Cys Asn Val
85

Val Giu Arg Lys
100

34

10

Thr Ala Ala Leu Gly Cys

25

Thr Val Ser Trp Asn Ser

40

Pro Ala Val Leu Gin Ser

Thr Val Pro Ser Ser Asn

15

Asp His Lys Pro Ser Asn

90

Cys Cys Val Glu Cys Pro

105

Vail Ala Gly Pro Ser Val Phe Leu Phe Pro

115

Leu Met Ile Ser
130

120

Arg Thr Pro Giu Val Thr

Ser His Glu Asp Pro Glu Val Gln Phe Asn

15

Leu Val Lys Asp
30

Gly Ala Leu Thr
45

Ser Gly Leu Tyr
60

Phe Gly Thr Gin

Thr Lys Val Asp
95

Pro Cys Pro Ala
110

Pro Lys Pro Lys
125

Cys Val Val Val
140

Trp Tyr Val Asp

Tyr

Ser

Ser

Thr

80

Lys

Pro

Asp

Asp

Gly



145 150

35

155

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe

165

170

175

Ser Thr Phe Arg Val Val Ser Yal Leu Thr Val Val His Gln Asp

180 185

190

Leu Asn Gly Lys Glu Tyr Lys CGys Lys Val Ser Asn Lys Gly ley

195 200

Ala Pro 1le Glu Lys Thr [{le Ser Lys
210 215

Pro Gin Val Tyr Thr Leu Pro Pro Ser
225 230

GIn Val Ser Leu Thr Cys Leu Val Lys
245 '

Ala Val Glu Trp Glu Ser Asn Gly Gin
260 265

Thr Pro Pro Met Leu Asp Ser Asp Gly
275 _ 280

Leu Thr Val Asp Lys Ser Arg Trp Gin

205

Thr Lys Gly Gin Pro
220

Arg Glu Glu Met Thr
235

Gly Phe Tyr Pro Ser
250

Pro Giu Asn Asn Tyr
270

Ser Phe Phe Leu Tyr
285

Gin Gly Asn Val Phe

Arg

Lys

Asp

255

Lys

Ser

Ser

160

Asn

Trp

Pro

Glu

Asn

240

ile

Thr

Lys

Cvs



36

290 295 300

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr GlIn Lys Ser Leu
305 310 315 320

Ser Leu Ser Pro Gly Lys
325

210> 25
Q11> 377
212> PRT
213> Artificial

{220>
223> an artificially synthesized sequence

<400> 25
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg

1 5 10 15

Ser Thr Ser Giy Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser
50 55 60



37

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gin Thr
65 70 75 80

e
e
S

r Thr Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Arg Val Glu Leu Lys Thr Pro Leu Gly Asp Thr Thr His Thr Cys Pro
100 105 110

Arg Cys Pro Giu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg
115 120 125 |

Cys Pro Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys
130 135 140

Pro Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro
145 150 155 160

Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
165 170 175

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Giu Val Thr Cys Val
180 185 190

Val Val Asp Val Ser His Glu Asp Pro Glu Val Gin Phe Lys Trp Tyr
195 200 205



Val

Gin

225

Gin

Ala

Pro

Thr

Ser

305

Tyr

Tyr

38

Asp Gly Val Glu Val His Asn Ala Lys Thr
210 215

Tyr Asn Ser Thr Phe Arg Val Val Ser Val
230 235

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Qys
245 250

Let Pro Ala Pro lle Glu Lys Thr ile Ser
260 265

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro
275 280

Lys Asn Gin Val Ser Leu Thr Cys Leu Val
290 285

Asp [le Ala Val Glu Trp Glu Ser Ser Gly
310 315

Asn Thr Thr Pro Pro Met Leu Asp Ser Asp
325 330

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
340 345

Lys Pro Arg Glu Glu
220

Leu Thr Val Leu His
240

Lys Val Ser Asn Lys
255

Lys Thr Lys Giy Gin
' 270

Ser Arg Glu Glu Met
285

lLys Gly Phe Tyr Pro
300

Gin Pro Glu Asn Asn
320

Gly Ser Phe Phe Leu
335

Gin GIn Gly Asn lle
350



39

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn Arg Phe Thr Gin
355 360 365

Lys Ser Leu Ser Leu Ser Pro Gly Lys
370 375

210> 26

211> 327

212> PRT

213> Artificial.

220>
<223> an artificially synthesized seguence

<400> 26

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15

Ser Thr Ser Giu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45 '

Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr



65 10

Tyr Thr Cys Asn Val Asp His
85

Arg VYal Glu Ser Lys Tyr Gly
100

Glu Phe Leu Gly Gly Pro Ser
115

40

75

tys Pro Ser Asn
90

Pro Pro Cys Pro
105

Val Phe Leu Phe
120

Asp Thr Leu Met [le Ser Arg Thr Pro Glu Val

130 135

Asp Val Ser Gln Gliu Asp Pro Glu Val Gin Phe

145 150

Gly Val Giu Val His Asn Ala
165

Asn Ser Thr Tyr Arg Val Val
180

Trp Leu Asn Giy Lys Glu Tyr
195

Pro Ser Ser Ile Glu Lys Thr

155

lys Thr Lys Pro
170

Ser Val Leu Thr
185

Lys Cys Lys Val
200

Ile Ser Lys Ala

80

Thr Lys Val Asp Lys
95

Ser Cys Pro Ala Pro
10

Pro Pro Lys Pro Lys
125

Thr Cys Val Val Val
140

Asn Trp Tyr Val Asp
160

Arg Giu Glu Gin Phe
175

Val Leu His Gin Asp
190

Ser Asn Lys Gly Leu
205

Lys Giy Gin Pro Arg



41

210 215 220

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gin Giu Glu Met Thr
225 230 235

Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
245 250 255

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Giu Asn Asn Tyr
260 265 270

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
275 280 285

Arg Leu Thr Val Asp Lys Ser Arg Trp GlIn Glu Gly Asn Val Phe
290 295 300

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys
305 310 315

Leu Ser Leu Ser Leu Gly Lys
325

210> 27

<211> 548

<212> DNA

<213> Homo sapiens

Lys

240

Asp

Lys

Ser

Ser

Ser
320



400> 27
atggaacagg

ttgecocagt

tegegtacitc

atgatcgect

coctegaggga

tacagaatgt

gctgaaatog

ggagticpce

cageccctca

aggaatiga

<210>

211>

<212>
213>

28
182
PRT

<400> 28

ggaagggocot

caatcaaage

tgacttigtea

tcctaactga

tgtatcagig

gicagaactg

toagoatttt

agtegagage

aggatcgaga

Homo sapiens

ggctgiccte

aaaccacttg

tegcagaages

agataaaaaa

taaaggateca

cattgaacta

cgtecttiget

ttcagacaag

agatgaccag

42

atcctgecta

gttaaggtet

aaaaatatea

aaatggaatc

¢gagaacaapt

aatgcagcoa

gttggegtot

cagactctiet

tacagccace

tcattettet

atractatca

catggtttaa

teggaagtas

caaaaccact

ccatatctge

acticatige

tgcccaatga

ttcaaggaaa

tcaaggtact

agaagatget

agatgggaag

teccaaggac

ccaagtegtat

ctttetettt

tezgacaggat

ccagectetac

ceagttgagg

Met Glu GIn Gly Lys Gly Leu Ala Val Leu lle Leu Ala Ile Ile Leu

1

5

10

15

Leu Gin Gly Thr Leu Ala Gin Ser_lle Lys Gly Asn His Leu Val Lys

20

25

30

60
120
180
240
300
360
420
480
540

549



43

Val Tyr Asp Tyr Gin Glu Asp Gly Ser Val Leu Leu Thr Cys Asp Ala
35 40 45

Glu Ala Lys Asn lle Thr Trp Phe Lys Asp Gly Lys Met lle Gly Phe
50 55 60

Leu thr Glu Asp Lys Lys Lys Trp Asn Leu Gly Ser Asn Ala Lys Asp
65 70 75 80

Pro Arg Gly Met Tyr Gln Cys Lys Gly Ser Gin Asn Lys Ser Lys Pro
85 90 95

[74]

Leu GIn Val Tyr Tyr Arg Met Cys Gin Asn Cys Ile Glu Leu Ash Ala
100 105 110

Ata Thr lle Ser Gly Phe Leu Phe Ala Glu lle Val Ser !le Phe Vgl
s 120 125

Leu Ala Val Gly Val Tyr Phe Ile Ala Gly Gin Asp Gly Vai Arg Gin
130 135 140

Ser Arg Ala Ser Asp Lys Gin Thr Leu Leu Pro Asn Asp GIn Leu Tyr
145 150 155 160

GIn Pro Leu Lys Asp Arg Glu Asp Asp Gin Tyr Ser His Leu Gin Gly
165 170 175



Asn GiIn Leu Arg Arg Ash

210>
Q11>
Q212>
Q13>

29
516
DNA

<400> 29

atggaacata

ccciicaaga

atcacatggg

ggaaaacgea

gacaaagaat

CCagecaceg

ggagtetict

gcteigtizga

agcoacctisg

210>

VARDS

Q12
213>

30
171

<400> 30

PRT
Homo sapiens

180

Homo sapiens

goacgtttet

tacctataga

tagagggaac

tocetggacce

ctaccegtgea

tggelggeat

gocttfgotige

ggaatgacca

gaggaaactg

ctotgeocts

ggaacttigag

ggteggaaca

gcgagegaata

agttocattat

cattgteact

acatpagact

gegtetateag

gECTOgLaac

44

gtactggcta

gacagagigt

ctgoteteag

tataggteta

cgaatgtece

gatgtcatig

gegaaggotgt

ccectocgay

aagtga

ceciteticte

ttetgaatis

acattacaag

atggegacaga

agagetgtet

geactetpet

ctggeectee

atcgagatga

geaagtgagc

caataccage

acteggacety

tatatacaag

ggagetggat

cettgettig

Ggacacacaa

tgcteagtac

60
320
180
240
300
360
420
480

516



Val

Gly

Leu

65

Asp

Val

e

Glu

Glu

Phe

50

Asp

Lys

Glu

Ala

Thr
130

His

Val
35

Lau

Pro

Glu

Leu

Thr

115

Gly

45

Ser Thr Phe Leu Ser Gly Leu Val Leu Ala Thr Leu Leu
5 10 15

Ser Pro Phe Lys Hle Pro Ile Glu Glu Leu Glu Asp Arg
20 25 30

Asn Cys Asn Thr Ser Ile Thr Trp Val Glu Gly Thr Val
40 45 '

Leu Ser Asp lle Thr Arg Leu Asp Leu Gly Lys Arg lle
55 60

Arg Gly Tle Tyr Arg Cys Asn Gly Thr Asp Ile Tyr Lys
70 75 80

Ser Thr Val Gin Val His Tyr Arg Met Cys Gin Ser Oys
85 90 95

Asp Pro Ala Thr Val Ala Gly lie Ile Val Thr Asp Val
100 105 110

Leu Leu Leu Ala Leu Gly Val Phe Cys Phe Ala Gly His
120 125

Arg Leu Ser Gly Ala Ala Asp Thr Gln Ala Leu Leu Arg
135 140



46

Asn Asp Gin Val Tyr Gin Pro Leu Arg Asp Arg Asp Asp Ala Gin Tyr
150

145

155

Ser His Leu Gly Gly Asn Trp Ala Arg Asn Lys

210> 31

11> 624
212> DNA
213>

400> 31
atgcagtegg

gggcaagatg

tetggaaceca

cacaatgata

cacctgicac

agaggaasgca

aactgeateg

actgegeget

cotgtegacac

ccacetgiic

gegcctgaate

165

Homo sapiens

goactcactg

gtaatgaaga

cagtaatatt

aaaacalaegg

tgaagpaatt

daccagaaga

agatggatet

tgotgotegot

gaggagogee

gcaacccaga

agagacgeat

gagagttcte

aatgegtest

gacatgccct

cgetgatgag

ttcagaattsg

tgcgaacttt

gatgteogete

ggtttactac

tgctrgceec

ctatgaecce

ctga

170

ggectotece

attacacaga

cagtatcctg

gatgataaaa

gagcaaagipg

tatctotace

gocacaattg

tegragoaaga

aggcaaagey

atocggaaag

tettatcagt

caccatataa

gatctgaaat

acataggecag

gttattatet

tgagggcaag

tcatagtgga

atagaaagec

gacaaaacaa

ECCagcgeea

160

tggcettisge

agtcteccate

actatggeaa

tgatgageat

ctgetaccee

agtgtgtgag

catctecato

caaggecaag

ggagageoca

cotgtattet

60

120

180

240

300

360

420

480

540

600

624



47

210> 32
211> 207
212> PRT
213> Homo sapiens

<400> 32
Met Gln Ser Gly Thr His Trp Arg Val Leu Gly Leu Cys Leu Leu Ser

1 5 10 15

Val Gly Val Trp Gly GIn Asp Gly Asn Glu Glu Met 6ly Gly lle Thr
20 ' 25 30

Gin Thr Pro Tyr Lys Val Ser Ile Ser Gly Thr Thr Val Ile Leu Thr
35 40 45

Cys Pro Gin Tyr Pro Giy Ser Glu Ile Leu Trp GIn His Asn Asp Lys
50 55 60

Asn Ile Gly Gly Asp Giu Asp Asp Lys Asn [le Gly Ser Asp Glu Asp
65 70 75 80

His Leu Ser Leu Lys Glu Phe Ser Glu Leu Glu Gin Ser Gly Tyr Tyr
85 _ 90 95

Val Cys Tyr Pro Arg Giy Ser Lys Pro Giu Asp Ala Asn Phe Tyr Leu
100 105 110



48

Tyr Leu Arg Ala Arg Val Cys Glu Asn Cys Met Glu Met Asp Val Met
115 120 125

Ser Val Ala Thr Ile Val Ile Val Asp lle Cys lle Thr Gly Gly Leu
130 135 140

Leu Leu Leu Val Tyr Tyr Trp Ser Lys Asn Arg Lys Ala Lys Ala Lys
145 150 155 160

Pro Val Thr Arg Giy Ala Giy Ala Gly Gly Arg Gin Arg Giy GIn Asn
' 165 170 175

Lys Glu Arg Pro Pro Pro Val Pro Asn Pro Asp Tyr Glu Pro lle Arg
180 185 190

Lys Gly GIn Arg Asp Leu Tyr Ser Gly Leu Asn Gin Arg Arg lle
195 200 205

210> 33

211> 523

212> PRT

213> Artificial

{2207
223> an artificially synthesized seguence

<400> 33

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly



Vali

Pro

Thr

Glu

65

Gin

Thr

Tyr

Leu

Gly

His Ser

Gly Ala
35

Asp Tyr
50

Trp Ile

Lys Phe

Ala Tyr

Tyr Cys

115

Val Thr
130

49

Gin Vai GIn Leu Val Gin Ser Giy Ala Glu
20 25

Ser Val Lys Val Ser Cys Lys Ala Ser Gly
40 45

Glu Met His Trp Ile Arg Gin Pro Pro Gly
55 60

Gly Ala Tle Asp Pro Lys Thr Gly Asp Thr
70 75

Lys Gly Arg Val Thr Leu Thr Ala Asp Lys
85 90

Met Giu Leu Ser Ser Leu Thr Ser Giu Asp
100 105

Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly
120 125

Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
135 140

15

Val Lys Lys
30

Tyr Thr Phe

Gin Gly Leu

Ala Tyr Ser
80

Ser Thr Ser
95

Thr Ala Vai
110

Gin Gly Thr

Gly Gly Ser

Gly Gly Giy Ser Asp Ile Val Met Thr Gin Ser Pro Leu Ser Leu



50

145 150 155

Pro Val Thr Pro Gly Glu Pro Ala Ser lle Ser
165 170

Ser Leu Val His Ser Asn Arg Asn Thr Tyr Leu
180 185

Lvs Pro Gly Gin Ala Pro Arg Leu Leu lie Tyr
195 200

Phe Ser Gly Val Pro Asp Arg Phe Ser Gly Ser
210 215

Phe Thr Leu Lys lle Ser Arg Val Glu Ala Glu
225 230 235

Tyr Cys Ser Gin Asn Thr His Val Pro Pro Thr
245 250

Lys Leu Glu Ile Lys Giy Gly Gly Gly Ser Gin
260 265

Glu Ser Ala Leu Thr Thr Ser Pro Gly Giu Thr
275 280

Arg Ser Ser Thr Gly Ala Val Thr Thr Ser Asn

160

Cys Arg Ser Ser Gin
175

His Trp Tyr Gln Gin
190

Lys Val Ser Asn Arg
205

Gly Ser Gly Thr Asp
220

Asp Val Gly Val Tyr
240

Phe Gly GIn Gly Thr
255

Ala Val Val Thr Gin
270

Val Thr Leu Thr Cys
285

Tyr Ala Asn Trp Val



Gln

305

Lys

Asp

Gly

Ser

385

Leu

Phe

Lys

290 295

Glu Lys Pro Asp His Leu
310

Arg Ala Pro Gly Val Pro
325

Lys Ala Ala Leu Thr ile
340

Tyr Phe Cys Ala Leu Trp
355

Thr Lys Leu Thr VYal lLey
370 375

Gly Gly Gly Gly Ser Glu
390

Val Gin Pro Lys Gly Ser
405

Thr Phe Asn Thr Tyr Ala
420

Gly Leu Glu Trp Val Ala

Phe

Ala

Thr

Tyr

360

Gly

Vai

Leu

Met

Arg

51

Thr Gly Leu
315

Arg Phe Ser
330

Gly Ala Gin
345

Ser Asn Leu

Gly Gly Gly

Lys Leu Leu
395

Lys Leu Ser
410

Asn Trp VYal
475

Ile Arg Ser

300

[le Gly Gly Thr Asn
320

Gly Ser Leu [le Gly
335

Thr Glu Asp Glu Ala
350

Trp Val Phe Giy Gly
365

Ser Gly Gly Gly Gly
380

Glu Ser Gly Gly Gly
400

Cys Ala Ala Ser Gly
415

Arg Gin Ala Pro Gly
430

Lys Tyr Asn Asn Tyr



52

435 440 445

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

450

455 460

Asp Asp Ser Gin Ser Ile Leu Tyr Leu GIn Met Asn Asn Leu Lys Thr

465

470 475 480

Glu Asp Thr Ala Met Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn

485 490 495

Ser Tyr Val Ser Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr

500 505 510

Val Ser Ala His His His His His His His His

210>
VARD
\AVY
AKY

<2207
223>

<400>

515 520

34

753

PRT
Artificial

an artificially synthesized sequence

34

Met Gly Trp Ser Cys lle [ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1

5 10 15



Val His Ser

Pro Gly Ala
35

Thr Asp Tyr

50

Trp tle

Gin

Lys Phe

Thr

Ala Tyr

Tyr Gys
115

Tyr

Val Thr
130

Leu

Gly
145

Gly Gly

Gin Val Gin
20

Glu Met His

Giy Ala ile
70

Lys Gly Arg
85

Met Glu Leu
100

Thr Arg Phe

Val Ser Ser

Gly Ser Asp
150

Leu

Trp
55

Asp

Val

Ser

Tyr

Gly

135

Ile

53

Yal Gin Ser
25

Ser Cys Lys
40

Ile Arg Gln

Pro Lys Thr

Thr Leu Thr

90

Leu Thr
105

Ser

Ser
120

Tyr Thr

Giy Gly Gly

Val Met Thr

Gly

Pro

Gly

15

Ala

Ser

Tyr

Ser

Gin
155

Ala Giu Val
30

Tyr

AR RV
by

45

Ser

Lys

Thr

Pro Gly Gin Gly

60

Asp Thr

Asp Lys Ser

Glu Asp Thr

110

Trp Gly Gin

125

Giy Gly
140

Gly

Ser Pro Leu

Ala T

Thr

85

Ala

Gly

Gly

Ser

Lys

Phe

Leu

Ser

80

Ser

Val

Thr

Ser

Leu
160



Pro Val Thr Pro

Ser Leu Val His
180

Lys Pro Gly Gin
195

Phe Ser Giy Val
210

Phe Thr Leu Lys
225

Tyr Cys Ser Gln

Lys Leu Glu Ile
260

Glu Ser Ala Leu
275

Arg Ser Ser Thr
290

54

Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser
165 170 175

<

er Asn Arg Asn Thr Tyr Leu His Trp Tyr Gln
185 190

=
o]

Pro Arg Leu Leu lle Tyr Lys Val Ser Asn
200 205

Pro Asp Arg Phe Ser Gly Ser Gly Ser Giy Thr
215 220

Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val
230 235

Asn Thr His Val Pro Pro Thr Phe Gly Gin Gly
245 250 255

Lys Gly Gly Gly Giy Ser Gin Ala Val Val Thr
265 270

Thr Thr Ser Pro Gly Glu Thr VYal Thr Leu Thr
280 285

Gly Ala Yal Thr Thr Ser Asn Tyr Ala Asn Trp
295 300

Gin

Arg

Asp

Tyr

240

Thr

Gln

Cys

Val



Gln

305

Lys

Asp

Ie

Gly

Ser

385

Leu

Phe

Lys

55

Glu Lys Pro Asp His Leu Phe Thr Gly Leu
310 315

Arg Ala Pro Gly Val Pro Ala Arg Phe Ser
325 330

Ile Gly Gly

Gly Ser Leu

Thr

Ie
335

Lys Ala Ala Leu Thr [le Thr Gly Ala Gin Thr Glu Asp Glu

340 345

Tyr Phe Cys Ala Leu Trp Tyr Ser Asn Leu
355 360

Thr Lys Leu Thr Val Leu Gly Gly Gly Gly
370 375

Gly Gly Gly Gly Ser Glu Val Lys Leu Ley
390 395

Yal Gln Pro Lys Gly Ser Leu Lys Leu Ser
405 410

Thr Phe Asn Thr Tyr Ala Met Asn Trp Val
420 425

350

Trp Val Phe
365

Ser Gly Gly
380

Glu Ser Gly

Cys Ala Ala

Arg Gin Ala
430

Gly

Gly

Gly

Ser

415

Pro

Gly Leu Glu Trp Val Ala Arg lle Arg Ser Lys Tyr Asn Asn

435 440

445

Asn

320

Ala

Gly

Gly

Gly

400

Gly

Gly

Tyr



Ala Thr Tyr Tyr Ala Asp Ser

450

Asp Asp S

465

T3
L)
e

Glu Asp Thr

Ser Tyr Vai

Val Ser Ala
515

Gin Ser Ile
470

Ala Met Tyr
485

Ser Trp Phe
500

Glu Pro Lys

455

Leu Tyr L

Tyr

Aia

Ser

56

460

Gin Met Asn !

475

Cys Val Arg His Gly

490

Tyr Trp Gly Gin Gly

Ser Asp Lys Thr His

Cvs Pro Ala Pro Giu Ala Ala Gly Gly Pro Ser Val

530

Pro Lys Pro
545

Cys Val Vai

Trp Tyr Val

Lys Asp Thr
550

Val Asp Val
565

Asp Gly Val
580

535

540

Leu Met Ile Ser Arg Thr

Ser

555

ttis Glu Asp Pro Giu

570

Giu Val His Asn Ala Lys

Val Lys Asp Arg Phe Thr

Ash

Thr

Thr

925

Phe

Pro

Val

Thr

Tle Ser Arg

v Ley Lys Thr

480

Phe Gly Asn
495

Leu Vai
510

Thr

Cvs Pro Pro

Leu Phe Pro

Glu Val Thr

560

Lys Phe Asn
575

Lys Pro Arg
590



Glu

Asn
625

Gly

Glu

Tyr

Asn

Phe

705

Asn

Glu Gin Tyr
595

His Glin Asp
610

Lys Ala Leu

Gln Pro Arg

Leu Thr Lys
660

Pro Ser Asp
675

Asn Tyr Lys
690

Leu Tyr Ser

Val Phe Ser

Ala Ser Thr

Tro Leu Asn
615

Pro Ala Pro
630

Glu Pro Gin
645

Asn Gin Val

Ile Ala Val

Thr Thr Pro
695

Lys Leu Thr
710

Cys Ser Val
725

57

Tyr Arg Val Val Ser Val Leu

600

Gly

Val

Ser

Glu

680

Pro

Val

Met

605

Lys Glu Tyr Lys Cys Lys

620

Glu Lys Thr Iie Ser Lys

635

Cys Thr Leu Pro Pro Ser

650

Leu Trp Cys Leu Val Lys

665

670

Thr

Val

Val

Ser

Ala Lys

640

Arg Asp

655

Gly

Phe

Trp Glu Ser Asn Gly GIn Pro Glu

685

Val Leu Asp Ser Asp Gly Ser Phe

100

Asp Lys Ser Arg Trp Gln Gin Gly

715

120

His Glu Ala Leu His Asn His Tyr

130

735



58

Thr Gin Lys Ser Leu Ser Leu Ser Pro His His His His His His His
740 745 750

His

210> 35
Q211> 257
212> PRT
213> Artificial

<220>
<223> an artificially synthesized sequence

<400> 35
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1 5 10 15

Val His Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro
20 25 30

Cys Pro Ala Pro Glu Ala Ala Gly Gly Pro Ser Val Phe Leu Phe Pro
35 40 45

Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr
50 55 ' 60

Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn



65 10

Trp Tyr Val Asp Gly Val Giu
85

Glu Glu Gin Tyr Ala Ser Thr
100

Leu His GIn Asp Trp Leu Asn
115

Asn Lys Ala Leu Pro Ala Pro
130 135

Gly Gin Pro Arg Glu Pro Gin
145 150

Giu Leu Thr Lys Asn Gin Vai
165

Tyr Pro Ser Asp Ile Ala Val
180

Asn Asn Tyr Lys Thr Thr Pro
195

Phe Leu Val Ser Lys Leu Thr

59

15

Val His Asn Ala
80

Tyr Arg Val Val
105

Gly Lys Glu Tyr
120

[le Giu Lys Thr

Val Tyr Thr Leu
155

Ser Leu Ser Cys
170

Glu Trp Glu Ser
185

Pro Val Leu Asp
200

Val Asp Lys Ser

80

Lys Thr Lys Pro Arg
95

Ser Val Leu Thr Val

Lys Cys Lys Val Ser
125

[te Ser Lys Ala Lys
140

Pro Pro Ser Arg Cvs
160

Ala Val Lys Gly Phe
175

Asn Giy Gln Pro Glu
180

Ser Asp Gly Ser Phe
205

Arg Trp Gin Gin Gly



60

210 215 220

Asn Val Phe Ser Cys Ser Val Wet His Glu Ala Leu His Asn His Tyr
225 230 235 240

Thr Gin Lys Ser Leu Ser Leu Ser Pro Asp Tyr Lys Asp Asp Asp Asp
245 250 255

Lys

<210> 36

<211> 514

<212> PR

<213> Artificial

{2205
223> an artificially synthesized sequence

<400> 36
Met Gly Trp Ser Cys lle [le Leu Phe Leu Val Ala Thr Ala Thr Gly

1 5 10 15

Val His Ser Gin Val Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45



Thr

Gin

Thr

Tyr

Leu

Gly

145

Pro

Ser

Asp

50

Trp

Lys

Ala

Tyr

Val

130

Gly

Val

Leu

Tyr

Phe

" .

Cys

115

Thr

Gly

Thr

Val

61

Giu Met His Trp Ile Arg Gin

70

55

 Gly Ala Tle Asp Pro Lys T

Lys Gly Arg Val Thr Leu

85

Met Giu Leu Ser Ser Leu

100

105

Thr Arg Phe Tyr Ser Tyr

120

Val Ser Ser Gly Gly Gly

135

Thr

90

Thr

Thr

Gly

Gly Ser Asp lie Val Met Thr

150

Pro Gly Glu Pro Ala Ser

165

His Ser Asn Arg Asn Thr

180

185

Ile
170

Tyr

Pro Pro Gly Gin
60

Gly Asp Thr Ala
75

Ala Asp Lys Ser

Ser Glu Asp Thr
110

Tyr Trp Gly Gln
125

Ser Gly Gly Gly
140

Gin Ser Pro Leu
155

Ser Cys Arg Ser

Leu His Trp Tyr
160

Gly

Tyr

Thr

95

Ala

Gly

Gly

Ser

Ser

175

Gin

Leu

Ser

Val

Thr

Ser

Leu

160

Gin

Gin



Lys

Phe

Phe

225

Tyr

Lys

Gly

Pro

Pro

305

Thr

62

Pro Gly Gin Ala Pro Arg Leu Leu Ile Tyr

195

200

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser

210

215

Thr Leu Lys Ile Ser Arg Val Glu Ala Glu

230

235

Cys Ser Gin Asn Thr His Val Pro Pro Thr

245

250

leu Glu Tle Lys Gly Gly Gly Gly Ser Gly

260

265

Gly Giy Ser Glu Pro Lys Ser Ser Asp Lys

275

280

Cys Pro Ala Pro Glu Ala Ala Gly Gly Pro

290

295

Pro Lys Pro Lys Asp Thr Leu Met Ile Ser

310

315

Cys Val Val Val Asp Val Ser His Glu Asp

325

330

Lys Val
205

Gly Ser
220

Asp Val

Phe Gly

Gly Gly

Thr His

285

Ser Val
300

Arg Thr

Pro Glu

Ser

Gly

Gly

Gin

Gly

270

Thr

Phe

Pro

Val

Asn

Thr

Val

~

Gly

255

Ser

Cys

Leu

Glu

Lys
335

Arg

Tyr
240

Thr

Gly

Pro

Phe

Val

320

Phe



Asn

Arg

Val

Ser

385

Lys

Cys

Phe

Glu

Phe
465

63

Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys
340 345 350

Glu Glu Gln Tyr Ala Ser Thr Tyr Arg VYal Val Ser Val Leu
355 360 365

Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
370 375 380

Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Iie Ser Lys
' 390 395

Gly GIn Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser
405 410 415

Glu Leu Thr Lys Asn Gln Val Ser Leu Ser Cys Ala Val Lys
420 425 430

Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gin
435 440 445

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
450 455 460

Phe Leu Vai Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin
470 475

Pro

Thr

Val

Ala

400

Arg

Gly

Pro

Ser

GIn
480



64

Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
485 490 495

Tvr Thr Gin Lys Ser Leu Ser Leu Ser Pro Asp Tvr Lvs Asp Asp Asp
500 505 510

Asp Lys

Q210> 37
211> 629
<212> PRT
213> Artificial

220>
223> an artificially synthesized sequence

<400> 37

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

Val His Ser Gin Val GlIn Leu Val Gin Ser Giy Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Asp Tyr Glu Met His Trp Ile Arg GIn Pro Pro Gly Gin Gly Leu



Glu

65

Gin

Thr

Tyr

Leu

Gly

145

Pro

Ser

Lys

50

Trp [le Gly Ala

Lys Phe Lys Gly
85

Ata Tyr Met Glu
100

Tyr CGys Thr Arg
115

Val Thr Val Ser
130

Gly Gly Gly Ser

Val Thr Pro Gly
165

Leu Val His Ser
180
Pro Gly Gln Ala-

65

55

Ite ‘Asp Pro Lys Thr Gly
10 75

Arg Val Thr Leu Thr Ala
90

Leu Ser Ser Leu Thr Ser
105

Phe Tyr Ser Tyr Thr Tyr
120

Ser Gly Gly Gly Gly Ser
135

Asp 1le Val Met Thr Gln
150 155

Giu Pro Ala Ser lle Ser
170

Asn Arg Asn Thr Tyr Leu
185

Pro Arg Leu Leu lle Tyr

60

Asp

Asp

Glu

Trp

Gly

140

Ser

Cys

His

Lvys

Thr Ala

Lys Ser

Asp Thr
110

Gly Gin
125

Gly Gly

Pro Leu

Arg Ser

Trp Tyr

190

Val Ser

Tyr Ser
80

Thr Ser
95

Ala Val

Gly Thr

Gly Ser

Ser Leu

160

Ser Gin
175

Gln Gin

Asn Arg



66

195 200

Phe Ser Gly Val Pro Asp Arg Phe Ser Gly Ser
210 215

Phe Thr Leu Lys lle Ser Arg Val Giu Ala Glu
225 230 235

Tyr Gys Ser Gin Asn Thr His Val Pro Pro Thr
245 250

Lys Leu Glu Ile Lys Gly Gly Gly Gly Ser Giu
260 265

Ser Gly Gly Gly Leu Val GIn Pro Lys Giy Ser
275 280

Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr Ala
290 295

Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Ala
305 310 315

Tyr Asn Asn Tyr Afa Thr Tyr Tyr Ala Asp Ser
325 330

Thr Ile Ser Arg Asp Asp Ser Gin Ser lle Leu

205

Gly Ser Gly Thr
220

Asp Val Gly Val
Phe Gly Gln Gly
255

Val Lys Leu Leu
270

Leu Lys Leu Ser
285

Met Asn Trp Val
300

Arg Tle Arg Ser

Asp

Tyr

240

Thr

Giu

Cys

Arg

Lys
320

Val Lys Asp Arg Phe

335

Tyr Leu Gin Met

Asn



340

Asn Leu Lys Thr Glu
355

Asn Phe Gly Asn Ser
370

Thr Leu Yal Thr Val
385

Thr Cys Pro Pro Cys
405

67

345

Asp Thr Ala Met Tyr Tyr

360

Tvr Val Ser Trp Phe Ala

375

Ser Ala Glu Pro Lys Ser

395

Pro Ala Pro Glu Ala Ala

410

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu

420

Pro Glu Val Thr Cys
435

Val Lys Phe Asn Trp
450

Thr Lys Pro Arg Glu
465

Val Leu Thr Val Leu

425

Val Val Val Asp Val Ser

440

Tyr Val Asp Gly Val Glu

435

Giu GIn Tyr Ala Ser Thr

475

His Gin Asp Trp Leu Asn

350

Cys Val Arg His Gly
365

Tyr Trp Gly Gin Gly
380

Ser Asp Lys Thr His
400

Gly Gly Pro Ser Val
415

Met [le Ser Arg Thr
430

His Glu Asp Pro Glu
445

Vai His Asn Ala Lys
460

Tyr Arg Val Val Ser
480

Gly Lys Glu Tyr Lys



Cys

Ser

Pro

Vai

545

Gly

Asp

Trp

His

His

68

485 490

Lys Val Ser Asn Lys Ala Leu Pro Ala Pro
500 505

Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin
h15 520

Ser Arg Asp Glu Leu Thr Lys Asn Gin Val
530 535

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val
550 555

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
565 570

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
580 585

Gln Gin Gly Asn Yal Phe Ser Cvs Ser Val
595 600

Asn His Tyr Thr Glin Lys Ser Leu Ser Leu
610 615

His His His His

495

Ite Glu Lys Thr

Val Cys
525

Ser Leu
540

Glu Trp

Pro Val

Val Asp

Met His

605

Ser Pro
620

510

Thr

Trp

Glu

Leu

Lys

590

Giu

His

Leu

Cys

Ser

Asp

575

Ser

Ala

His

Ile

Pro

Leu

Asn

560

Ser

Arg

Leu

His



625

<216
WARD.
212>
213>

38

613

PRT
Artificial

220>
223>

<400> 38
Met Giy Trp Ser Cys lie ile
1 : 5

Val His Ser Gin Val Gin Leu
20

Pro Gly Ala Ser Val Lys Val
35

Thr Asp Tyr Glu Met His Trp
50 55

Giu Trp Ile Gly Ala Ile Asp
65 70

Gin Lys Phe Lys Gly Arg Val
85

69

an artificially synthesized sequence

Leu Phe Leu Val Ala Thr Ala
10

Val Gin Ser Gly Ala Glu Val
25 30

Ser Cys Lys Ala Ser Gly Tyr
40 45

[ie Arg Gin Pro Pro Gly Gin
80

Pro Lys Thr Gly Asp Thr Ala
75

Thr Leu Thr Ala Asp Lys Ser
90

Thr
15

Lys

Thr

Gly

Tyr

Thr
85

Gly

Lys

Phe

Leu

Ser

80

Ser



Thr Ala Tyr

Tvr Tyr Cys
115

Leu Val Thr
130

Giy Gly Gly
145

Pro Val Thr

Ser Leu Yal

Lys Pro Gly
195

Phe Ser Gly
210

Phe Thr Leu
225

Met Glu

100

Thr Arg

Val Ser

Giy Ser

Leu Ser Ser

Phe Tyr Ser
120

Ser Gly Gly
135

Asp Ile Vai
150

Leu

105

Tyr

Gly

Met

Pro Gly Glu Pro Ala Ser

165

His Ser

180

Gin Ala

Val Pro

Lys lle

Asn Arg Asn

Pro Arg Leu
200

Asp Arg Phe
215

Ser Arg Val
230

Thr

185

Leu

Ser

Glu

70

Thr Ser

Thr Tyr

Gly Ser

Thr Gin

155

Ile Ser

170

Tyr Leu

Ile Tyr

Gly Ser

Ala Glu
235

Glu Asp Thr Ala Val

110

Tro Gly Gin Gly Thr

125

Gly Gly Gly
140

Ser Fro Leu

Cys Arg Ser

His Trp Tyr
180

Lys Val Ser
205

Giy Ser Gly
220

Asp Val Gly

Gly

Ser

Ser

175

Gin

Asn

Thr

Val

Ser

Leu

160

Gin

Glin

Arg

Asp

Tyr
240



Cys Ser Gin Asn Thr
245

Tyr

Lvs Leu Glu Tle Lys Gly
260

Glu Ser Ala Leu Thr Thr

275

Arg Ser Ser Thr Gly Ala

290

Gln
305

Glu Lys Pro Asp His
310

Arg Ala Pro Gly Val
325

Lys

Lys Ala Ala Leu Thr
340

Asp

Tyr Phe Cys Ala Leu
355

lie

Gly Thr Lys Leu Thr VYal

370

His

Gly

Ser

Val

295

Leu

Pro

Ile

Trp

Leu
375

71

Val Pro

Gly Gly Ser Gin Ala

265

Pro Gly Glu Thr

280

Ser Asn

Phe Thr Gly Leu

315

Ala Arg Phe Ser

330

Thr Gly Ala Gin

345

Tyr Ser Asn Leu

360

Glu Pro Lys Ser

Phe Gly Gin Gly Thr
255

=
a3

Val Val Thr Gin
270

Val Thr Leu Thr Cys

285

Tyr Ala Asn Trp Yal

300

Ife Giy Gly Thr Asn

320

Gly Ser lLeu [le Gly

335

Thr Giu Asp Glu Ala

350

Trp Val Phe Gly Gly
365

Ser Asp Lys Thr His
380



Thr Cys Pro Pro Cys
385

Phe Leu Phe Pro Pro
405

Pro Glu Val Thr Cys
420

Val Lys Phe Asn Trp
435

Thr Lys Pro Arg Glu
450

Val Leu Thr Val Leu
465

12

Pro Ala Pro Glu Ala

390

Lys Pro Lye Asp Thr

410

Va! Val Val Asp Val

425

Tyr Val Asp Gly Vai

440

Glu Gin Tyr Ala Ser

455

Ala Gly Gly Pro Ser

395

feu Met Ile Ser Arg

Ser His Glu Asp Pro

430

415

Glu Val His Asn Ala

445

Thr Tyr Arg Val Val

460

His GIn Asp Trp Leu Asn Gly Lys Glu Tyr

470

475

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr

485

490

495

Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro GIn Val Tyr Thr Leu

500

505

510

Pro Ser Arg Cys Glu Leu Thr Lys Asn GIn Val Ser Leu Ser Cys

515

520

925

Val

400

Thr

Glu

Lys

Ser

Lys

480

Pro

Ala



73

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
530 535 540

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
545 550 555 560

Asp Gly Ser Phe Phe Leu Val Ser Lys Leu Thr Val Asp Lys Ser Arg
565 570 575

Trp Gin Gln Gly Asn Yal Phe Ser Cys Ser Val Met His Glu Ala Leu
580 585 590

His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Asp Tyr Lys
505 600 605

Asp Asp Asp Asp Lys
610

210> 39

Q211> 470

212> PRT

213> Artificial

220>
223> an artificially synthesized sequence

400> 39

Met Gly Trp Ser Cys lle Ile Leu Phe Leu Val Ala Thr Ala Thr Gly



Val

Pro

Thr

Glu

65

Gin

Thr

Tyr

Leu

leay

His Ser

Gly Ala
35

Asp Tyr
50

Trp Ile

Lys Phe

Ala Tyr

Tyr Cys
115

Val Thr
130

Ala Pro

74

15

Gin Val Gin Leu Val GIn Ser Gly Ala Glu Val Lys

20

30

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr

Glu Met His Trp
55

Gly Ala lie Asp
70

Lys Gly Arg Val
85

Met Glu Leu Ser
100

Thr Arg Phe Tyr

Val Ser Ser Ala
135

45

Ite Arg Gin Pro Pro Gly Gln Gly

60

Pro Lys Thr Gly Asp Thr Ala Tyr

Thr Leu Thr Ala Asp Lys Ser Thr

95

Ser Leu Thr Ser Glu Asp Thr Ala

110

Ser Tyr Thr Tyr Trp Gly Gin Gly

125

Ser Thr Lys Gly Pro Ser Val Phe

140

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu

Lys

Phe

Leu

Ser

80

Ser

Val

Thr

Pro

Giy



15

145 150 155

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr
165 170

Val

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala

180 185

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr
195 200

Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn Val Asn
210 215 220

Asn Thr Lys Yal Asp Lys Lys Val Glu Pro Lys Ser
225 230 235

Val
205

His

Cys

160

Ser Trp Asn
175

Val Leu Gin
190

Pro Ser Ser

Lys Pro Ser

Asp Lys Thr
240

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Gly Pro Ser

245 250

255

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 1le Ser Arg

260 265

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser
275 280

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu

His
285

Val

270

Glu Asp Pro

His Asn Ala



Lys

305

Ser

Lys

Pro

Ala
385

hsn

Ser

290

Thr Lys Pro

Val Leu Thr

Cys Lys Val
340

Ser Lys Ala
355

76

Arg Glu Glu GIn Tyr Ala Ser

315

Val Leu His Gin Asp Trp Leu

330

Ser Asn Lys Ala Leu Pro Ala

345

Lys Gly Gln Pro Arg Glu Pro

Pro Ser Arg Gys Glu Leu Thr Lys Asn Gln

370

Val Lys Gly

Gly Gin Pro

Asp Gly Ser
420

Phe Tyr Pro Ser Asp lie Ala

395

Glu Asn Asn Tyr Lvs Thr Thr

410

Phe Phe Leu Val Ser Lys Leu

425

Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser

300

Thr Tyr

Asn Gly

Pro [le

Gln Val

365

Val Ser

380

Val Glu

Pro Pro

Thr Val

Val Met

Arg Val Val
320

Lys Glu Tyr
335

Glu Lys Thr
350

Tyr Thr Leu

Leu Ser Qys

Trp Glu Ser
400

Val Leu Asp
415

Asp Lys Ser
430

His Gilu Ala



71

435 440 445

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Asp Tyr
450 455 460

Lys Asp Asp Asp Asp Lys
465 470

210> 40
211> 238
212> PRT
213> Artificial

220>
<223> an artificially synthesized sequence

400> 40
Met Giy Trp Ser Cys [le Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1 5 10 15

Val His Ser Asp lle Val Met Thr Gln Ser Pro Leu Ser lLeu Pro Val
20 25 30

Thr Pro Gly Glu Pro Ala Ser lle Ser Cys Arg Ser Ser GIn Ser Leu
35 40 45

Val His Ser Asn Arg Asn Thr Tyr Leu His Trp Tyr Gin Gin Lys Pro
50 55 60



Gly Gln Ala Pro Arg Leu Leu
65 70

Gly Val Pro Asp Arg Phe Ser
85

Leu Lys Ile Ser Arg Val Glu
100

Ser Gin Asn Thr His Val Pro
115 |

Glu Ile Lys Arg Thr Val Ala
130 ‘ 135

Ser Asp Glu Gln Leu Lys Ser
145 150

Asn Asn Phe Tyr Pro Arg Glu
165

Ala Leu Gin Ser Gly Asn Ser
180

Lys Asp Ser Thr Tyr Ser Leu
195

Ala

Pro

120

Ala

Gly

Ala

Gin

Ser
200

78

Tyr Lys Val

Glu
105

Thr

Pro

Thr

Lys

Glu

185

Ser

Asp

rhe

Ser

Ala

Val

170

Ser

Thr

75

Val

Gly

Val

Ser

155

Gln

Val

Leu

Ser Asn Arg Phe Ser
80

Gly Thr Asp Phe Thr
95

Gly Val Tyr Tyr Cys
110

Gin Gly Thr Lys Leu
125

Phe Ile Phe Pro Pro
140

Val Val Cys Leu Leu
160

Trp Lys Val Asp Asn
175

Thr Glu Gin Asp Ser
190

Thr Leu Ser Lys Ala
205



79

Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His GIn Gly
210 215 220

Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

210> 41

211> 470

212> PRI

213> Artificial

<220>
223> an artificially synthesized sequence

<400> 41
Met Gly Trp Ser Cys lle lle Leu Phe Leu Yal Ala Thr Ala Thr Gly

1 5 10 19

Val His Ser Gin Val Gln Leu Vai Gin Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Oys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Asp Tyr Glu Met His Trp Ile Arg Gin Pro Pro Gly Gin Gly Leu
50 55 60

Glu Trp lle Gly Ala Ile Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser



65

10

Gin Lys Phe Lys Gly Arg Val

Thr

Tyr

Leu

Leu

145

Cys

Ser

Ser

Ser

85

Ala Tyr Met Glu
100

Tyr Cys Thr Arg
115

Val Thr Val Ser
130

Ala Pro Ser Ser

Leu Val Lys Asp
165

Gly Ala Leu Thr
180

Ser Gly Leu Tyr
195

Leu Gly Thr Gin

Leu Ser

Phe Tyr

Ser Ala

135

Lvs Ser

150

Tyr Phe

Ser Gly

Ser Leu

Thr Tyr

Thr

Ser

Ser

120

Ser

Thr

Pro

Val

Ser

200

lle

Leu

Leu

105

Tyr

Thr

Ser

Glu

His

185

Ser

Gys

80

15

Thr Ala
90

Thr Ser

Thr Tyr

Lys Gly

Gly Gly

195

Pro Val

170

Thr Phe

Val Val

Asn Val

Asp Lys Ser

Giu Asp Thr
110

Trp Gly Gin
125

Pro Ser Val
140

Thr Ala Ala

Thr Vai Ser

Pro Ala Val
190

Thr Val Pro
205

Ash His Lys

80

Thr Ser
95

Ala Val

Gly Thr

Phe Pro

Leu Gly

166

Trp Asn

175

Leu Gin

Ser Ser

Pro Ser



Ash

225

His

Val

Thr

Glu

Lys

305

Ser

Lys

lie

210

81

Thr Lys Val Asp Lys Lys Val Glu Pro Lys

23b

Thr Cys Pro Pro Gys Pro Ala Pro Glu Ala

245

Phe Leu Phe Pro Pro Lys

260

Pro Glu Val Thr Cys Val

275

Val Lys Phe Asn Trp Tyr

290

Thr Lys Pro Arg Glu Glu

Val Leu Thr Val Leu His

325

Cys Lys Val Ser Asn Lys

340

Ser Lys Ala Lys Gly Gin

250

Pro Lys Asp Thr
265

Val Val Asp Val
280

Val Asp Gly Val

Gin Tyr Ala Ser
315

Gin Asp Trp Leu
330

Ala Leu Pro Ala
345

Pro Arg Glu Pro

220

Ser Cys Asp Lys

Ala Gly Gly Pro
255

lLeu Met Ile Ser
270

Ser His Glu Asp
285

Glu Val His Asn
300

Thr Tyr Arg Val

Asn Gly Lys Glu
335

Pro Ile Giu Lys
350

Gln Val Cys Thr

Thr

240

Ser

Arg

Pro

Ala

Val

320

Tyr

Thr

Leu



82

355 360

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin
370 375

Leu Val Lys Gly Phe Tyr Pro Ser Asp [le Ala
385 390 365

Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr
405 410

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
420 425

Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser
435 440

Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser
450 455

His His His His His His
465 479

210>
Q1
212>
213>

42

134

PRT
Artificial

365

Val Ser Leu Trp Oys
380

Val Glu Trp Glu Ser
400

Pro Pro Val Leu Asp
415

Thr Val Asp Lys Ser
430

Val Met His Glu Ala
445

Leu Ser Pro His His
460



<220>

83

223> an artificially synthesized sequence

400> 42
Met Gly Trp

i

Val His Ser

Pro Gly Glu
35

Thr Thr Ser
50

Phe Thr Gly
65

Ala Arg Phe

Thr Gly Ala

Tyr Ser Asn
115

Ser Cys lle lle Ley Phe Ley Val Ala
5

Gln Ala Val Val Thr Gln Glu Ser Ala
20 25

Thr Val Thr Leu Thr Cys Arg Ser Ser
40

Asn Tyr Ala Asn Trp Val Gin Glu Lys
55 60

Leu Hle Gly Giy Thr Asn Lys Arg Ala
70 75

Ser Giy Ser Leu Ile Gly Asp Lys Ala
85 80

Gin Thr Glu Asp Giu Ala Ile Tyr Phe
100 105

Leu Trp Yal Phe Gly Gly Gly Thr Lys
120

Thr

Leu

Thr

45

Pro

Pro

Ala

Cys

Leu
125

Ala Thr Gly
15

Thr Thr Ser
30

Gly Ala Val

Asp His Leu

Gly Val Pro
80

Leu Thr lie
95

Ala Leu Trp
110

Thr Val Leu



Gly

Val

145

Ley

Met

Arg

Val

Tyr

225

Cys

Tyr

Gly

130

Lys

Asn

[le

Lys

210

Leu

Val

Trp

84

Gly Gly Ser Gly Gly Gly Gly Ser Gly
135

ley Ley Gliu Ser Gly Gly &ly Ley Vgl
150 155

Leu Ser Cys Ala Ala Ser Gly Phe Thr
165 170

Trp Val Arg Gin Ala Pro Giy Lys Gly

180 185

Arg Ser Lys Tyr Asn Asn Tyr Ala Thr
195 200

Asp Arg Phe Thr lle Ser Arg Asp Asp
215

Gln Met Asn Asn Leu Lys Thr Glu Asp
230 235

Arg His Gly Asn Phe Gly Asn Ser Tyr
245 250

Gly GIn Gly Thr Leu Val Thr VYal Ser
260 265

Gly Gly Gly Ser
140

Gin Pro

r“"“
s
[}
)
<

Phe Asn Thr Tyr
175

Leu Glu Trp Val
190

Tyr Tyr Aia Asp
205

Ser Gin Ser lle
220

Thr Ala Met Tyr

Yal Ser Trp Phe
255
Ala Gly Gly Gly

270

Glu

Ser

160

Ala

Ala

Ser

Leu

Tvr

240

Ala

Gly



Ser

Cys

305

Arg

Lys

feu

Leu

Tyr

385

Thr

Giv Gly Gly Gly
275

n Ser Gly Ala Gly

290

Lys Ala Ser Gly

Gin Pro Pro Gly
325

Thr Gly Asp Thr
340

Thr Ala Asp Lys
355

Thr Ser Glu Asp
370

Thr Tyr Trp Gly

Lys Gly Pro Ser
405

Ser

Val

Tyr

310

hla

Ser

Thr

Gin

390

Val

85

Gly Gly Gly Gly Ser

280

.

lys Lys Pro Gly

295

w

Thr Phe Thr Asp

forr]
<

y Leu Giu Trp
| 330

Ser Gin Lys
345

Tyr

Thr Ser Thr Ala

360

Ala Val Tyr Tyr
375

Gly Thr Leu Val

Phe Pro Leu Ala
410

Ala

Tyr
315

ile

Phe

Tyr

Cys

Thr

395

Pro

Gin Val GIn Leu Val

285

Ser Val Lys Val
300

Glu Met His Trp

Giy Ala Ile Asp
335

Lys Gly Arg Val
350

Met Glu Leu Ser
365

Thr Arg Phe Tyr
380

Val Ser Ser Ala

Ser Ser Lys Ser
415

Ser

Ie

320

Pro

Thr

Ser

Ser

Ser

400

Thr



86

Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val

Giu Pro

His Thr
450

Ser Val

465

Cys Asn

Glu Pro

Pro Giu

Lys Asp
530

Val Asp Val Ser His Glu Asp

545

420

Val
435

Thr Val

i)

Phe Pro Ala

Val Thr Val

Val Asn His

485

Ser Cys
500

Lys

Ala Ala Gly
515

Thr Leu Met

Ser Trp

Val Leu
455

Pro Ser

470

Lys Pro

Asp Lys

Gly Pro

Ile Ser
535

550

425

Asn !

L

440

Gly

Gin Ser Ser

Ser Ser Leu

Thr
490

Ser Asn

Thr His

505

Thr

Ser Val Phe

520

Arg Thr Pro

Pro Glu Val

Ala

Gly

aly

475

Lys

Cys

Leu

Glu

Lys
555

Lys Asp

Leu Thr ¢

445

Leu Tyr
460

Tnr Gln

Val Asp

Pro Pro

Phe Pro
525

Val Thr
540

Phe Asn

Tyr

430

Ser

Thr

Lys

Cys

510

Pro

Cys

Trp

Phe Pro

Gly Val

Leu Ser

Tyr
480

Lys Val

495

Pro Ala

Pro

Lys

Vai

Vai

Val
560

Tyr



Asp

Tyr

Asp

Leu

Arg

625

Lys

Asp

lys

Ser

Gly Val Glu Val His Asn
565

Ala Ser Thr Tyr Arg Val
580

Trp Leu Asn Gly Lys Glu
595

Pro Ala Pro Tle Glu Lys
610 615
Giu Pro GlIn Val Tyr Thr

630

Asn Gin Val Ser Leu Ser
645

Ife Ala Val Glu Trop Glu
660

Thr Thr Pro Pro Val Leu
675

Lys Leu Thr Val Asp Lys
690 695

Ala

Val

Tyr

600

Leu

Cys

Ser

Asp

680

Ser

87

Lys Thr Lys
570

Ser Val Leu
585

Lys Cys Lys

[ie Ser Lys

Pro Pro Ser
635

Kla Val Lys
650

Asn Gly Gln
665

Ser Asp Gly

Arg Trp Gln

Pro Arg Glu Giu
575

Thr Val Leu His

Val Ser Asn Lys
605

Ala Lys Giy Gin
620

Arg Cys Glu Leu

Gly Phe Tyr Pro
655

Pro Glu Asn Asn
670

Ser Phe Phe leu
685

Gin Gly Asn Val
700

Gin

Ala

Pro

Thr

640

Ser

Tyr

Val

Phe



88

Ser Cys Ser Val Met His Giu Ala Leu His Asn His Tyr Thr Gln Lys
705 710 715 7120

Ser Leu Ser Leu Ser Pro Asp Tyr Lvs Asp Asp Asp Asp Lys
125 730

210> 43

211> 462

<212> PRT

213> Artificial

220>
223> an artificially synthesized sequence

<400> 43
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Yal Ala Thr Ala Thr Gly

1 5 10 15

Val His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Giu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Asp Tyr Glu Met His Trp Ile Arg Gin Pro Pro Gly Gin Gly Leu
50 55 60

Glu Trp lie Gly Ala Iie Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser



89

65 10 75 80

Gin Lys Phe Lys Gly Arg VYal Thr Leu Thr Ala Asp Lys Ser Thr Ser
85 90 95

Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val
100 105 110

Tvr Tyr Cys Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gln Gly Thr
115 120 125

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
130 135 140

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
145 150 155 160

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
165 170 175

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Afa Val Leu Gin
180 185 190

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
1985 200 205

Ser Leu Gly Thr Gin Thr Tyr 1le Cys Asn Val Asn His Lys Pro Ser



Asn

225

His

Val

Thr

Glu

Lys

305

Ser

Lys

lle

90

210 215 220

Thr Lys Val Asp Lys Lys Val Giu Pro Lys Ser Cys Asp Lys
230 235

Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Gly Pro
245 250 255

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met [le Ser
260 265 270

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
275 280 285

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
290 295 300

Thr Lys Pro Arg Glu Glu Gin Tyr Ala Ser Thr Tyr Arg Val
310 315

Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu
325 330 335

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys
340 345 350

Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin Val Tyr Thr

Thr

240

Ser

Arg

Pro

Ala

Val

320

Tyr

Thr

Leu



91

355 | 360 365

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys
370 375 380

Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser
385 390 395 400

Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
405 410 415

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
420 425 430

Arg Trp Gin GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
435 440 445

Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro
450 455 460

210> 44
VAR DI
<212> PRT
<213> Artificial

220>
223> an artificially synthesized sequence

<400> 44



Thr

Val

Gly

65

Gly

Leu

Ser

Glu

| His Ser Asp Ile Val Met Thr Gin Ser Pro

92

Gly Trp Ser Cys lle lle Leu Phe Leu Val Ala
5 10

Leu

20 25

Pro Gly Glu Pro Ala Ser lle Ser Cys Arg Ser
35 40

His Ser Asn Arg Asn Thr Tyr Leu His Trp Tyr
50 55 60

Gln Ala Pro Arg Leu Leu Ile Tyr Lys Val Ser
70 75

Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly
85 90

Lys Ile Ser Arg Val Glu Ala Glu Asp Val Gly
100 105

Gin Asn Thr His Val Pro Pro Thr Phe Gly Gin
115 120

Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe
130 135 140

Thr

Ser

Ser

45

Gin

Asn

Thr

Val

Gly

125

{le

Ala Thr Gly
15

Leu Pro Val
30

Gln Ser Leu

Gin Lys Pro

Arg Phe Ser
80

Asp Phe Thr
95

Tyr Tyr Cys
110

Thr Lys Leu

Phe Pro Pro



Ser Asp Glu Gin Leu
145

Asn Asn Phe Tyr Pro
165

Aa Leu Gin Ser Gly
180

Lys Asp Ser Thr Tyr
195

Asp Tyr Glu Lys His
210

leu Ser Ser Pro Val
225

His His His His His
245

WAL
<2
212>
213>

45

505

PRT
Artificial

220>
223>

Lys
150

Ser

Lys

Thr
230

His

93

Ser Gly Thr Ala Ser

155

Ala Lys Val Gin

170

Ser Gin Glu Ser Val

185

Leu Ser Ser Thr Leu
200

Val Tyr Ata Cys Glu
215

Val Vai

Trp Lys

Thr Glu

Thr Leu

205

Yal Thr
220

Lys Ser Phe Asn Arg Gly Glu

235

an artificially synthesized sequence

Leu
160

Cys Leu

Val Asn

i -
g

-3 O3
fS2 ]

in Asp Ser
180

Ala

Ser Lys

His Gln Gly

Cys His His
240



<400> 45

Met Gly Trp Ser Cys Ile lle
1 5

Val His Ser Asp Ile Val Met
20

Thr Pro Gly Glu Pro Ala Ser
35

Val His Ser Asn Arg Asn Thr
50 55

Gly Gin Ala Pro Arg Leu Leu
65 70

Gly Val Pro Asp Arg Phe Ser
85

Leu Lys Ile Ser Arg Val Glu
100

Ser GIn Asn Thr His Val Pro
115

Glu Ile Lys Arg Thr Val Ala

Leu

Thr

Ile

40

Tyr

Giy

Ala

Pro

120

Ala

4

Phe Leu Val Ala Thr
10

Gin Ser Pro Leu Ser
25

Ser Cys Arg Ser Ser
45

Leu His Trp Tyr Gin
60

Tyr Lys Val Ser Asn
75

Ser Gly Ser Gly Thr
90

Glu Asp Val Gly Val
105

Thr Phe Gly Gin Gly
125

Pro Ser Val Phe Ile

Ala Thr Gly
15

Leu Pro Val
30

Gln Ser Leu

Gin Lys Pro

Arg Phe Ser
80

Asp Phe Thr
95

Tyr Tyr Cys
10

Thr Lys Ley

Phe Pro Pro



130 135

Ser Asp Glu Gin Leu Lys Ser
145 150

Asn Asn Phe Tyr Pro Arg Glu
165

Ala Leu Gln Ser Gly Asn Ser
180

Lys Asp Ser Thr Tyr Ser leu
195

Asp Tyr Glu Lys His Lys Val
210 215

Leu Ser Ser Pro Val Thr Lys
225 230

Gly Gly Ser Gly Gly Gly Gly
245

Ala Leu Thr Thr Ser Pro Gly
260

Ser Thr Giy Ala Val Thr Thr

95

140

Gly Thr Ala Ser Val Val Cys Leu Leu

Ala

Gin

Ser

200

Tyr

Ser

Ser

Glu

Ser

Lys

Giu
185

Ser

Ala

Phe

Gin

Thr

265

Asn

155 160

Val GIn Trp Lys Val Asp Asn
170 175

Ser Val Thr Giu Gin Asp Ser
190

Thr Leu Thr Leu
205

Ser Lys Ala

Cys Glu Val Thr
220

His Gin Gly

Asn Arg Gly Glu
235

Cvys Gly Gly
240

Ala Val Val Thr
250

Gin Glu Ser
255

Val Thr Leu Thr Cys Arg Ser

270

Tyr Ala Asn Trp Val Gln Giu



Lys

Ala

305

Ala

Phe

Lys

Gly

Gin

385

Phe

Leu

96

275 280 285

Pro Asp His Leu Phe Thr Gly Leu Ile Giy Gly Thr Asn Lys
290 295 300

Pro Gly Val Pro Ala Arg Phe Ser Gly Ser Leu Ile Gly Asp
310 315

Ala Leu Thr Ile Thr Gly Ala Gln Thr Giu Asp Glu Ala lle
325 330 335

Cys Ala Leu Trp Tyr Ser Asn Leu Trp Val Phe Gly Gly Gly
340 345 350

Leu Thr Val Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
355 360 365

Gly Gly Ser Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu
370 375 380

Pro Lys Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe
390 395

Asn Thr Tyr Ala Met Asn Trp Val Arg GlIn Ala Pro Gly Lys
405 410 415

Glu Trp Val Ala Arg lle Arg Ser Lys Tyr Asn Asn Tyr Ala

Arg

Lys

320

Tyr

Thr

Gly

Val

Thr

400

Gly

Thr



97

420 425 430

Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp
435 440 445

Ser Gin Ser Ile Leu Tyr Leu Gin Met Asn Asn Leu Lys Thr Glu Asp
450 455 460

Thr Ala Met Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr
465 470 475 480

Val Ser Trp Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser
485 490 495

Ala Asp Tyr Lys Asp Asp Asp Asp Lys
500 505

210> 46
Q211> 729
212> PRT
213> Artificial

220>
223> an artificially synthesized sequence

<400> 46

Met Gly Trp Ser Cys Ile lle Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15



Val His Ser Gin Val Gln Leu

20

Gly Ala Ser ¥

35

I Lys Val

v}

Thr Glu Met His Trp

55

Asp Tyr
50

Giu
65

Gly Afa Ile Asp
70

Gin Phe Lys Gly Arg Val

89

Lys

Thr Ala Tyr Met Glu Leu Ser

100

Cys Thr Arg Phe Tyr

115

Tyr Tyr

Val
130

Thr Yal Ser Ser Ala

135

Leu

Ala Ser Ser Lys Ser

150

Leu Pro

Vai

40

Gin
25

98

Ser

lle Arg Gin

Pro

Thr

Ser

Ser

120

Ser

Thr

Lys

Leu

Leu

105

Tyr

Thr

Ser

Thr

80

Thr

Thr

Lys

Gly

Gly

Ala
AR RS

Giy

15

Ata

Ser

Tyr

Gly

Gly
155

Ala Glu Val Lys Lys
30

Ser Gly Tyr Thr Phe
45

Pro Gly
60

Gin Gly Lsy

Asp Thr Ala Tyr Ser

80

Ser Thr Ser
85

Asp Lys

Glu Asp Thr Ala Val

110

Trp Gly
125

Gln Gly Thr

Pro Ser Val Phe Pro
140

Thr Ala Ala Leu Gly
160



Cvys

Ser

Ser

Asn

225

His

Val

Thr

Glu

Leu Val Lys Asp
165

Gly Ala Leu Thr

Le
180

Ser Gly Leu Tyr
195

Leu Giy Thr Gin
210

Thr Lys Val Asp

Thr CGys Pro Pro
245

Phe Leu Phe Pro
260

Pro Glu Val Thr
275

Tyr Phe Pro Giu

Ser Gly Val His
185

Ser Ley Ser Ser
200

Thr Tyr lie Cys
215

Lys Lys Val Glu
230

Cys Pro Ala Pro

Pro Lys Pro Lys
265

Cys Val Val Val
280

99

Pro Val
170

Val Val

L ¥4

Asn Vai

Pro Lys
235

Glu Ala
250

Asp Thr

Asp Val

Val Lys Phe Asn Trp Tyr Val Asp Gly Val

290

295

Thr Val Ser Trp
175

P Leu

thr Val Pro Ser
205

Asn His Lys Pro §

220

Ser Cys Asp Lys

Ala Gly Gly Pro
255

Leu Met Ile Ser
270

Ser His Glu Asp
285

Glu Val His Asn
300

Asn

Gin

Ser

Thr

240

Ser

Arg

Pro

Ala



100

Lys Thr Lys Pro Arg Glu Glu GIn Tyr Ala Ser
305 310 315

u Thr Val Leu His Gln Asp Trp Leu
325 330

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
340 345

Ite Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro
355 360

Pro Pro Ser Arg Cys Glu Leu Thr Lys Asn Gin
370 375

Ala Val Lys Gly Phe Tyr Pro Ser Asp lle Ala

Thr

Pro

Gin

Val

380

Val

385 390 395

Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr
405 410

Ser Asp Gly Ser Phe Phe Leu Val Ser Lys Leu
420 425

Arg Trp Gln Gin Gly Asn Val Phe Ser Cys Ser
435 440

Pro

Thr

Val

Tyr Arg

Gly Lys

fe Glu
350

Val Tyr
365

Ser Leu

Glu Trp

Pro Val

Yal Asp

430

Met His
445

Val

Glu

335

Lys

Thr

Ser

Glu

Ley

415

Lys

Glu

Val

320

Thr

Leu

Cys

Ser

400

Asp

Ser

Ala



Leu

Gly

465

Ala

Ser

Lys

Ala

Ala

545

Phe

Lys

His Asn His Tyr
450

Gly Ser Gly Gly

Leu Thr Thr Ser
485

Thr Gly Ala Vali
500

Pro Asp His Leu
515

Pro Gly Val Pro
530

Ala Leu Thr Ile

Cys Ala Leu Trp
565

Leu Thr Val Leu
580

Thr GIn Lys
455

Gly Gly Ser
470

Pro Gly Glu

Thr Thr Ser

Phe Thr Gly
520

Ala Arg Phe
535

Thr Gly Ala
550

Tyr Ser Asn

Gly Gly Gly

114

Ser Leu Ser

A

Gin Ala Val
475

Thr Val Thr
490

Asn Tyr Ala
505

Leu Ile Gly

Ser Gly Ser

Gin Thr Glu
555

Leu Trp Val
570

Gly Ser Gly
585

Leu

460

Val

Leu

Asn

Gly

Leu

540

Asp

Phe

Gly

Ser Pro Gly

Thr Gln Giu

Gly

Ser
480

Thr Cys Arg Ser

495

Trp Val Gin
510

Thr Asn Lys
525

Ile Gly Asp

Glu Ala lle

Gly Gly Gly
575

Gly Gly Ser
590

Glu

Arg

Lys

Tyr

560

Thr

Gly



Gly Gly Gly Ser Glu Val
595

Gin Pro Lys Gly Ser Leu
610

Phe Asn Thr Tyr Ala Met
625 630

Leu Giu Trp Val Ala Arg
| 645

Tyr Tyr Ala Asp Ser Val
660

Ser Gin Ser Ile Leu Tyr
675

Thr Ala Met Tyr Tyr Cys
690

Val Ser Trp Phe Ala Tyr
705 710

Ala Asp Tyr Lys Asp Asp
725

102

Lys Leu Leu Glu Ser Gly Gly Gly Leu Val
600 605

Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr
615 620

Asn Trp Val Arg GIn Ala Pro Gly Lys Gly
635 640

Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr
650 655

Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp
665 670

Leu Gin Met Asn Asn Leu Lys Thr Glu Asp
680 685

Val Arg His Gly Asn Phe Gly Asn Ser Tyr
695 700

Trp Gly Gin Giy Thr Leu Val Thr Val Ser
715 720

Asp Asp Lys



103

210> 47

Q211> 729

<212> PRT

213> Artificial

220>
223> an artificially synthesized seqguence

400> 47
Met Giy Trp Ser Cys lle lle Leu Phe Leu Val Afa Thr Ala Thr Gly

1 5 10 15

Yal His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Asp Tyr Gliu Met His Trp Ile Arg Gin Pro Pro Gly Gin Gly Leu
50 55 60

Glu Trp lle Gly Ala Ile Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser
65 70 75 80

Gln Lys Phe Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser
85 80 95

Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val



104

100 105 110

Tyr Tyr Cys Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly &ln Gly Thr
115 120 125

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
130 135 140

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
145 150 155 - 160

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
165 170 175

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu GlIn
180 185 190

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
195 200 205

Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
210 215 220

Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr
225 230 235 240

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser



Val

Thr

Glu

Lys

305

Ser

Lys

Pro

105

245 250

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
260 265

Pro Glu Val Thr Gys Val Val Val Asp Val
275 280

Val Lys Phe Asn Trp Tyr Val Asp Gly Val
290 295

Thr Lys Pro Arg Glu Glu Gin Tyr Ash Ser
310 315

Val Leu Thr Val Leu His GlIn Asp Trp Leu
325 330

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
340 345

Ser Lys Afa Lys Gly Gln Pro Arg Glu Pro
355 360

Pro Ser Arg Cys Giu Leu Thr Lys Asn Gin
370 375

Leu Met

Ser His
285

Glu Val
300

Thr Tyr

Asn Gly

Pro Ile

Gin Val

365

Val Ser
380

Ala Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu

255

[le Ser Arg
270

Giu Asp Pro

His Asn Ala

Arg Val Val
320

Lys Glu Tyr
335

Glu Lys Thr
350

Tyr Thr Leu

l.eu Ser Cys

Trp Glu Ser



385

Asn Gly Gln Pro Glu Asn Asn

Ser Asp Gly Ser Phe Phe Leu

420

Arg Trp Gin GIn Gly Asn Val

435

Leu His Asn His Tyr Thr Gin

450

Gly Gly Ser Gly Gly Gly Gy

465

Ala Leu Thr Thr Ser Pro Gly

Ser Thr Gly Ala Val Thr Thr

500

Lys Pro Asp His Leu Phe Thr

515

Ala Pro Gly Val Pro Ala Arg

106

395

Tyr Lys Thr Thr
410

Val Ser Lys Leu
425

Phe Ser Cys Ser
440

Lys Ser Leu Ser

Ser Gin Ala Val
475

Glu Thr Val Thr
490

Ser Asn Tyr Ala
505

Gly Leu lle Gly
520

Phe Ser Gly Ser

Pro

Thr

Val

Leu

460

Val

Leu

Asn

Gly

Leu

400

Pro Val Leu Asp
415

Val Asp Lys Ser
430

Met His Glu Ala
445

Ser Pro Gly Gly

Thr GIn Glu Ser
480

Thr Cys Arg Ser
495

Trp Val Gin Glu
510

Thr Asn Lys Arg
525

Ile Gly Asp Lys



Ala

045

Phe

Lys

Gly

Gin

Phe

625

Leu

Tyr

Ser

530

Aia Leu

Cys Ala

Leu Thr

Gly Gly

585

Pro Lys

610

Asn Thr

Glu Trp

Tyr Ala

Gin Ser

107

535 540

Thr Ile Thr Gly Ala Gin Thr Glu Asp Glu Ala Ile Tyr
550 555 560

Leu Trp Tyr Ser Asn Leu Trp Val Phe Gly Gly Gly Thr
565 570 575

Val Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
580 585 590

Ser Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val
600 605

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr
615 620

Tyr Ala Met Asn Trp Val Arg Gin Ala Pro Giy Lys Gly
630 635 640

Val Ata Arg lle Arg Ser Lys Tyr Asn Asn Tyr Ala Thr
645 650 655

Asp Ser Val Lys Asp Arg Phe Thr [le Ser Arg Asp Asp
660 665 670

Ile Leu Tyr Leu Gin Met Asn Asn Leu Lys Thr Glu Asp



108

675 680 685

Thr Ala Met Tyr Tyr Cys Val Arg His Gly Asﬁ Phe Gy Asn Ser Tyr
690 695 700

Val Ser Trp Phe Ala Tyr Trp Giv Gin Gly Thr Leu Val Thr Val Ser
705 710 715 720

Ala Asp Tyr Lys Asp Asp Asp Asp Lys
725

210> 48
211> 470
<212> PRT
213> Artificial

220>
<223> an artificially synthesized sequence

400> 48
Met Gly Trp Ser Cys Ile lle Leu Phe Leu Val Ala Thr Ala Thr Gly

i 9 10 15

Val His Ser Gln Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys
20 | 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45



109

Thr Asp Tyr Glu Met His Trp lie Arg Gln Pro
50 55

Glu Trp Ile Glv Ala Tle Asp Pro Lys Thr Gly
65 70 15

Gin Lys Phe Lys Gly Arg Val Thr Leu Thr Ala
85 90

Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser
100 105

Tyr Tyr Cys Thr Arg Phe Tyr Ser Tyr Thr Tyr
115 120

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
130 135

leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
145 150 155

Cys Leu Yal Lys Asp Tyr Phe Pro Giu Pro Val
165 170

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
180 185

Pro Gly
60

Asp Thr

Asp Lys

Glu Asp

Trp Gly
125

Pro Ser

140

Thr Ala

Thr Val

Pro Ala

Gin Gly Leu

Ala Tyr Ser
80

Ser Thr Ser
85

Tnr Ala Val
110

Gln Gly Thr

Val Phe Pro

Ala Leu Gly
160

Ser Trp Asn
175

Val [eu Gin
180



110

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val

195 _ 200

0 215

Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys

225 230

His Thr Cys Pro Pro Oys Pro Ala Pro Glu Leu

245 250

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr

260 265

Thr Pro Glu Val Thr Cys Val Val Val Asp Val

275 280

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val

290 295

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser

305 310

Ser Val Leu Thr Val Leu His Gin Asp Trp Leu

325 330

Ser Leu Gly Thr Gin Thr Tyr lle Gys Asn Val
1

Thr Val Pro Ser
205

Ser

Asn His Lys Pro Ser

220

Ser Cys Asp Lys

Thr
240

Leu Gly Giy Pro Ser

255

Leu Met Tle Ser
270

Ser His Glu Asp
285

Glu Val His Asn
300

Thr Tyr Arg Val

Asn Gly Lys Glu
335

Arg

Pro

hla

Val

320

Tyr



1

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr

340

Ile Ser Lys Ala Lys Gly
355

Pro Pro Ser Arg Asp Glu
370

Leu Val Lys Giy Phe Tyr
385 390

Asn Gly Gin Pro Glu Asn
405

Ser Asp Gly Ser Phe Phe
420

Arg Trp Gin Gin Gly Asn
435

Leu His Asn His Tyr Thr
450

His His His His His His
465 470

Gin

Leu

375

Pro

Asn

Leu

Val

Gin
455

345 350

Pro Arg Glu Pro Gin Val Cys Thr Leu
360 365
Thr Lys Asn Gin Val Ser Leu Trp Cys

380

Ser Asp {le Ala Val Glu Trp Giu Ser
395 400

Tyr Lys Thr Thr Pro Pro Val Leu Asp
410 415

Tyr Ser Lys Leu Thr Val Asp Lys Ser
425 430

Phe Ser Cys Ser Val Met His Glu Ala
440 445

Lys Ser Leu Ser Leu Ser Pro His His
460



210> 49
211> 600
<212> PRT

112

213> Artificial

<220>

223> an artificially synthesized sequence

<400> 49
Met Giy Trp

1

Val His Ser

Pro Gly Ala
35

Thr Asp Tyr
50

Glu Trp Ile
65

Gin Lys Phe

Thr Ala Tyr

Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr
5 10 15

Gin Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys
20 25 30

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr
40 45

Glu Met His Trp Ile Arg Gin Pro Pro Gly GIn Gly
b5 60

Giy Ala Ile Asp Pro Lys Thr Gly Asp Thr Ala Tyr
70 75

Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr
85 90 95

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala

Gly

Lys

Phe

Leu

Ser

80

Ser

Val



Tyr

Leu

Leu

145

Cys

Ser

Ser

Ser

Asn

225

His

100

Tyr Cys Thr
115

Vai Thr Val
130

Ala Pro Ser

Leu Val Lys

Gly Ala Leu
180

Ser Gly Leu
195

Leu Gly Thr
210

Thr Lys Val

Thr Cys Pro

Arg

Ser

Ser

Asp

165

Thr

Tyr

Gin

Asp

Pro

Phe

Ser

Lys

150

Tyr

Ser

Ser

Thr

Lys

230

Cys

Tyr

Ala

135

Ser

Phe

Gly

Leu

Tyr

215

Lys

Pro

105

Ser Tyr
120

Ser Thr

Thr Ser

Pro Glu

Val His

185

Ser Ser

200

[le Cys

Val

Gliu

Ala

113

Thr Tyr

Lys Gly

Gly Gly

155

Pro Val

170

Thr Phe

Val Val

Asn Val

Pro Lys
235

110

Trp Gly Gin
125

Pro Ser Val
140

Thr Ala Ala

Thr Val Ser

Pro Ala Val
190

Thr Val Pro
205

Asn His Lys
220

Ser Cys Asp

Gly

Phe

Leu

Trp

175

Leu

Ser

Pro

Lys

Pro Glu Ala Ala Gly Gly Pro

Thr

Pro

Gly
160

Asn

Gin

Ser

Ser

Thr
240

Ser



Val

Thr

Glu

Lys

305

Ser

Lys

lie

Pro

Ala

Phe

Pro

Val

290

Thr

Val

Cys

Ser

Pro
370

114

245 250

Leu Phe Pro Pro Lys Pro Lys Asp Thr
260 265

Glu Yal Thr Cys Val Val Val Asp Val
275 280

Lys Phe Asn Trp Tyr Val Asp Gly Val
295

Lys Pro Arg Glu Glu Gin Tyr Ala Ser
310 315

Leu Thr Val Leu His Gin Asp Trp Leu
325 330

Lys Val Ser Asn Lys Ala Leu Pro Ala
340 345

Lys Ala Lys Gly GlIn Pro Arg Glu Pro
355 360

Ser Arg Cys Glu Leu Thr Lys Asn Gin
375

255

Leu Met Ile Ser Arg
270

Ser His Glu Asp Pro
285

Glu Val His Asn Ala
300

Thr Tyr Arg Val Vai
320

Asn Giy Lys Glu Tyr
335

Pro Tle Glu Lys Thr
350

Gin Val Tyr Thr Leu
365

Val Ser Leu Ser Cys
380

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser



385 390

Asn Gly Gin Pro Glu Asn Asn Tyr Lys
405

Ser Asp Gly Ser Phe Phe Leu Val Ser
420 425

Arg Trp Gin Gin Gly Asn Val Phe Ser
435 440

Leu His Asn His Tyr Thr Gin Lys Ser
450 455

Gly Gly Ser Glu Val Lys Leu Leu Glu
465 470

Pro Lys Gly Ser Leu Lys Leu Ser Cys
485

115

399

Thr Thr
410

Lvs Leu

Cys Ser

Leu Ser

Ser Gly

475

Ala Ala
490

Pro

Thr

Val

Leu

460

Gly

Ser

Asn Thr Tyr Ala Met Asn Trp Val Arg Gin Ala Pro

500 505

Glu Trp Val Ala Arg Ile Arg Ser Lys
515 520

Tyr Ala Asp Ser Val Lys Asp Arg Phe

Tyr Asn

Thr 1le

Asn

Ser

Pro Val Leu
415

Val Asp Lys
430

Met His Glu
445

Ser Pro Gly

Gly Leu Val

Gly Phe Thr
495

Gly Lys Gly
510

Tyr Ala Thr
525

Arg Asp Asp

400

Asp

Ser

Ala

Gly

Gln

480

Phe

Leu

Tyr

Ser



530

116

535

GIn Ser Ile Leu Tyr Leu GIn Met Asn Asn Leu Lys Thr Giu Asp Thr

545

950 555

560

Ala Met Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val

565 570

575

Ser Trp Phe Ala Tyr Trp Gly GlIn Gly Thr Leu Val Thr Val Ser Ala

580 585

Asp Tyr Lys Asp Asp Asp Asp Lvs

210>
211>
212>
213>

<220
<223>

<400>

595 600

50

584

PRT
Artificial

an artificially synthesized seguence

50

590

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

i

5 10

15

Val His Ser Gln Val GIn Leu Val Gln Ser Gly Ala Glu Val Lys Lys

20 25

30



Pro Gly Ala Ser Val

Thr

Glu

65

Gin

Thr

Tyr

Leu

Leu

145

Cys

35

Asp Tyr Glu Met
50

Trp 11e Gly Ala

117

Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe

His Trp
55

Tie Asp
70

Lys Phe Lys Giy Arg Val

85

Ala Tyr Met Glu
100

Tyr Cys Thr Arg
115

Val Thr Val Ser
130

Ala Pro Ser Ser

Leu Val Lys Asp
165

Leu Ser

Phe Tyr

Ser Ala
135

Lys Ser
150

Tyr Phe

40

45

Ile Arg GIn Pro Pro Gly Gin Gly Leu

Pro Lys

Thr Leu

Ser Leu

105

Ser Tyr

120

Ser Thr

Thr Ser

Pro Glu

60

Thr Gly Asp Thr Ala Tyr Ser
75 80

Thr Ala Asp Lys Ser Thr Ser
90 85

Thr Ser Giu Asp Thr Ala Val
110

Thr Tyr Trp Gly GIn Gly Thr
125

Lys Gly Pro Ser Val Phe Pro
140

Gly Gly Thr Ala Ala Leu Gly
155 160

Pro Val Thr Val Ser Trp Asn
170 175



Ser

Ser

Asn

225

His

Val

Thr

Glu

Lys
305

Gly Ala Leu Thr
180

r Ser Gly Leu Tyr

195

Leu Gly Thr Gin
210

Thr Lys Val Asp

Thr Cys Pro Pro
245

Phe Leu Phe Pro
260

Pro Glu Yal Thr
275

Vai Lys Phe Asn
290

Thr Lys Pro Arg

Ser

Ser

Thr

LYS

230

Cvs

Pro

Cys

Trp

Glu
310

118

Gly Val His Thr Phe Pro Ala Val Leu Gin

Leu

Tyr

215

Lys

Pro

Lys

Val

Tyr

295

Glu

185

Ser Ser Val Val
200

Ite Gys Asn Val

Val Glu Pro Lys
235
Ala Pro Glu Ala

250

Pro Lys Asp Thr
265

Val Val Asp Val
280

Val Asp Gly Val

Gln Tyr Ala Ser
315

190

Thr Val
205

Pro Ser Ser

Asn His Lyé Pro Ser

220

Asp Lys Thr
240

Ser Cys

Ala Gly Gly Pro Ser

A

Leu Met Ile Ser Arg
270

Ser His
285

Glu Asp Pro

Glu Val
300

His Asn Ala

Thr Tyr Arg Val Val

320



118

Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr

325

Lys Cys Lys Val Ser Asn Lvs Ala Leu
340 345

Ite Ser Lys Ala Lys Gly Gln Pro Arg
355 360

Pro Pro Ser Arg Asp Glu Leu Thr Lys
370 375

Leu Val Lys Gly Phe Tyr Pro Ser Asp
385 390

Asn Gly GIn Pro Glu Asn Asn Tyr Lys
405

Ser Asp Gly Ser Phe Phe Leu Tyr Ser
420 425

Arg Trp Gin GIn Gly Asn Val Phe Ser
435 440

Leu His Asn His Tyr Thr GIn Lys Ser
450 455

330

Pro Ala

Glu Pro

Asn Gln

fle Ala

395

Thr Thr

410

Lys Leu

Cys Ser

Leu Ser

335

Pro Ile Glu Lys Thr
350

Gln Val Cys Thr ley
365

Val Ser Leu Trp Cvys
380

Val Glu Trp Glu Ser
400

Pro Pro Val Leu Asp
415

Thr Val Asp Lys Ser
430

Val Met His Glu Ala
445

Leu Ser Pro Gly Gly
460



120

Gly Gly Ser Gin Ala Val Val Thr Gin Glu Ser Ala Leu Thr Thr Ser
465 470 475 480

Pro Gly Gluy Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val
485 490 495

Thr Thr Ser Asn Tyr Ala Asn Trp Val Gln Glu Lys Pro Asp His Leu
500 505 510

Phe Thr Gly Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly Val Pro
515 520 525

Ala Arg Phe Ser Gly Ser Leu Ile Gly Asp Lys Ala Ala Leu Thr lle
530 535 540

Thr Gly Ala GIn Thr Giu Asp Glu Ala Ile Tyr Phe Cys Ala Leu Trp
545 550 h5h ‘ 560

Tyr Ser Asn Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
565 570 575

His His His His His His His His
580

210> 51
211> 605
212> PRI



121

213> Artificial

220>
223> an artificially synthesized seguence

<400> bl

Met

1

Val

Pro

Thr

Glu

65

Gin

Thr

Tyr

Giy Trp Ser Cys Ile lie Leu Phe Leu Val Ala Thr Ala Thr Giy
5 10 15

His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys
20 25 30

Gly Ala Ser Val Lys Val Ser Gys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Asp Tyr Glu Met His Trp lle Arg Gln Pro Pro Gly Gin Gly Leu
50 55 60

Trp Ile Gly Ala Ile Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser
70 75 80

Lys Phe Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser
85 90 95

Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val
100 105 110

Tyr Cys Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Gly Thr



122

115 120 125

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
130 135 140

Leu Aia Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
145 150 155 160

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
165 170 175

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gin
180 185 190

Ser Ser Giy Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
185 200 205

Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
210 215 220

Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr
225 - 230 235 240

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Gliy Pro Ser
245 250 255

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met I1le Ser Arg



Thr

Glu

Lys

305

Ser

Lys

Pro

Ala
385

Asn

Pro

Val

290

Thr

Val

Cys

Ser

Pro

370

Val

Gly

123

260 265

Glu Yal Thr Cys Val Val Val Asp Val
275 280

Lys Phe Asn Trp Tyr Val Asp Gly Val
295

Lys Pro Arg Glu Giu Gin Tyr Ala Ser
310 315

Leu Thr Val Leu His Gin Asp Trp Leu
325 330

Lys Val! Ser Asn Lys Ala Leu Pro Ala
340 345

Lys Ala Lys Gly Gin Pro Arg Glu Pro
355 360

Ser Arg Cys Glu Leu Thr Lys Asnh GIn
375

Lys Gly Phe Tyr Pro Ser Asp lle Ala
390 395

Gin Pro Glu Asn Asn Tyr Lys Thr Thr

Ser His
285

Glu Val
300

Thr Tyr

Asn Gly

Pro Ile

Gin Val

365

Val Ser
380

VYal Glu

Pro Pro

270

Glu

His

Arg

Lys

Glu

350

Tyr

Leu

Trp

Val

Asp

Asn

Val

Glu

335

Lys

Thr

Ser

Giu

Leu

Pro

Ala

Val

320

Tyr

Thr

Leu

Cys

Ser

400

Asp



405

Ser Asp Gly Ser Phe Phe Leu

Arg Trp Gin
435

Gin Gly Asn Val

Leu His Asn His Tyr Thr Gin

450

Gly
465

Gly Ser

Gly Gly Leu

Ser Gly Phe

Pro Gly Lys

515

Tyr Ala
530

Asn

Ser

455

470

Val Gln Pro Lys

485

Thr Phe Asn Thr

Gy Leu Glu Trp

Thr Tyr Tyr Ala

535

124

410

Val Ser Lys lLeu
425

Phe Ser Cys Ser
440

Lys Ser Leu Ser

Gly Gly Gly Gly Ser Gliu Val Lys

475

Gly Ser Leu Lys
490

Tyr Ala Met Asn
505

Val Ala Arg lle
520

Asp Ser Val Lys

Arg Asp Asp Ser Gin Ser Ile Leu Tyr Leu

Thr Vai Asp Lys Ser

430

Val Met His
445

Giu Ala

Leu Ser Pro Gly Gly

460

Leu Leu Glu

Leu Ser Cys

Ser Gly
480

Ala Ala
495

Trp Val Arg Gin Ala

510

Arg Ser Lys
525

Asp Arg Phe
540

Gin Met Asn

Tyr Asn

Thr 1le

Asn Leu



125

045 550 555 560

Lys Thr Glu Asp Thr Ala Met Tyr Tyr Cys Val Arg His Gly Asn Phe
565 570 575

Gly Asn Ser Tyr Vai Ser Trp Phe Ala Tyr Trp Gly Gln Giy Thr Leu
580 585 580

Val Thr Val Ser Ala Asp Tyr Lys Asp Asp Asp Asp Lys
595 600 605

<210> 52

<211> 589

212> PRT

213> Artificial

220>
223> an artificially synthesized sequence

<400> 52
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1 9 10 15

Val His Ser Gin Val Gln Leu Val Gin Ser Gly Ala Giu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45



126

Thr Asp Tyr Glu Met His Trp Ile Arg Gin Pro Pro Gly GIn Gly

50

Glu Trp lle
65

Gln Lys Phe

Thr Ala Tyr

Tyr Tyr Cys
115

Leu Val Thr
130

leu Ala Pro
145

Cys Leu Vai

Ser Gly Ala

55

Gly Ala Ile Asp Pro
70

Lys Gly Arg Val Thr
85

Met Glu leu Ser Ser
100

Thr Arg Phe Tyr Ser
120

Val Ser Ser Ala Ser
135

Ser Ser Lys Ser Thr
150

Lys Asp Tyr Phe Pro
165

Leu Thr Ser Gly Val
180

Lys

Leu

Leu

105

Tyr

Thr

Ser

Glu

His
185

60

Thr Gly Asp Thr Ala Tyr
75

Thr Ala Asp Lys Ser Thr
90 95

Thr Ser Giu Asp Thr Ala
110

Thr Tyr Trp Gly GIn Gly
125

Lys Gly Pro Ser Val Phe
140

Gly Gly Thr Ala Ala Leu
155

Pro Val Thr Val Ser Trp
170 175

Thr Phe Pro Ala Val Leu
190

Leu

Ser

80

Ser

Val

Thr

Pro

Gly

160

Asn

Gin



Ser

Ser

Asn

225

His

Vali

Thr

Glu

Lys

305

Ser

Gly Leu Tyr Ser Leu
185

Ser

Ley
210

Gly Thr Gin Thr Tyr

215

Thr Lys Val Asp Lys Lys

230

Thr Cys Pro Pro Cys Pro

245

Phe Leu Phe Pro Pro Lys
260

Giu Val Thr Cys Val
275

Pro

Val Lys Phe Asn Trp TYr
290 285

Thr Lys Pro Arg Glu Glu
310

Val Leu Thr Val Leu His
325

127

Ser Ser Val Val
200

Ile Cye Asn Val

Val Glu Pro Lys
235

Ala Pro Giu Ala
250

Pro Lys Asp Thr
265

Val Val Asp Val
280

Val Asp Gly Val

GIn Tyr Ala Ser
315

Gin Asp Trp Leu
330

Thr Yal Pro Ser

205

Asn His Lvs Pro

220

Ser Cys Asp Lys

Ala Gly Gly Pro

255

Met [le Ser
270

Leu

His Glu Asp
285

Ser

Glu
300

Val His Asn

Thr

Tyr Arg Val

Gly Lys Glu
335

Asn

Ser

Thr
240

Ser

hrg

Pro

Ala

Val

320

Tyr



128

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr

340

Ile Ser Lys Ala Lys Gly Gin Pro
355 360

Pro Pro Ser Arg Asp Glu Leu Thr
370 375

Leu Yal Lys Gly Phe Tyr Pro Ser
385 390

Asn Gly Gln Pro Glu Asn Asn Tyr
405

Ser Asp Gly Ser Phe Phe Leu Tyr
420

Arg Trp GIn Gin Gly Asn Val Phe
435 440

leu His Asn His Tyr Thr GIn Lys
450 455

Gly Gly Ser Gly Gly Gly Gly Ser
465 470

345 350

Arg Glu Pro Gln Val Cys
365

Lys Asn Gin Val Ser Leu
380

Asp Ile Ata Val Glu Trp
395

Lys Thr Thr Pro Pro Val
410

Ser Lys Leu Thr Val Asp
425 430

Ser Cys Ser Val Met His
445

Ser Leu Ser Leu Ser Pro
460

Gln Ala Val Val Thr Gin
475

Thr

Trp

Giu

Leu

415

Lys

Glu

Gly

Glu

Leu

Cys

Ser

400

Asp

Ser

Ala

Gly

Ser
480



129

Ala Leu Thr Thr Ser Pro Gly Glu Thr Val Thr Leu Thr Cys Arg Ser
485 490 495

Ser Thr Glv Ala Val Thr Thr Ser Asn Tyr Ala Asn Trp Val Gin Glu
500 505 510

Lys Pro Asp His Leu Phe Thr Gly Leu lle Gly Gly Thr Asn Lys Arg
515 520 525

Ala Pro Gly Val Pro Ala Arg Phe Ser Gly Ser Leu Ile Gly Asp Lys
530 535 540

Ala Ala Leu Thr Ile Thr Gly Ala GIn Thr Glu Asp Glu Ala Ile Tyr
545 550 555 560

Phe Cys Ala Leu Trp Tyr Ser Asn Leu Trp Val Phe Gly Gly Gly Thr
565 570 575

lys Leu Thr Val Leu His His His His His His His His
580 585

210> 53
211> 610
212> PRT
213> Artificial

220>
223> an artificially synthesized sequence



130

<400> 53

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

Val His Ser Gln Val GIn Leu Val GlIn Ser Gly Ala Giu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Asp Tyr Glu Met His Trp Ile Arg GlIn Pro Pro Gly Gln Gly Leu
50 55 60

Giu Trp Ile Gly Ala 1le Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser
65. 70 15 80

Gin Lys Phe Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser
85 90 85

Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Vali
100 105 110

Tyr Tyr Cys Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gln Gly Thr
115 120 125

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro



Leu

145

Cys

Ser

Ser

Ser

Asn

275

His

Val

Thr

131

130 135 140

Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
150 155 160

Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
165 170 175

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu GlIn
180 185 190

Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
195 200 205

Leu Gly Thr Gin Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
210 216 220
Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr

230 235 240

Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Gly Pro Ser
245 250 255

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
260 265 270

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro



132

275 280 285

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
290 295 300

Lys Thr Lys Pro Arg Glu Glu GlIn Tyr Ala Ser Thr Tyr Arg Val Val
305 _ 310 315 320

Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
325 330 335

Lys Gys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
340 345 350

Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln Val Tyr Thr Leu
355 360 365

Pro Pro Ser Arg Cys Glu Leu Thr Lys Asn Gln Val Ser Leu Ser Cys
370 375 380

Ala Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser
385 390 395 400

Asn Gly Gin Pro Giu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
405 ' 410 415

Ser Asp Gly Ser Phe Phe Leu Val Ser Lys Leu Thr Val Asp Lys Ser



420 425

Arg Trp Gin Gin Giy Asn Val Phe Ser
435 440

Leu His Asn His Tyr Thr Gin Lys Ser
450 455

Gly Gly Ser Gly Gly Gly Gly Ser Gly
465 470

Leu Leu Glu Ser Gly Gly Gly Leu Val
485

Leu Ser Cys Ala Ala Ser Gly Phe Thr
500 505

Trp Val Arg Gin Ala Pro Gly Lys Gly
515 520

Arg Ser Lys Tyr Asn Asn Tyr Ala Thr
530 535

Asp Arg Phe Thr Ile Ser Arg Asp Asp
545 550

Gin Met Asn Asn Leu Lys Thr Glu Asp

133

Cvs Ser

Leu Ser

Gly Gly
475

Gin Pro
490

Phe Asn

Leu Glu

Tyr Tyr

Ser Gin

555

Thr Ala

430

Val Met His Giu
445

leuy Ser Pro Gly
460

Gly Ser Glu Val

Lys €ly Ser Leu
485

Thr Tyr Ala Met
510

Trp Val Ala Arg
525

Ala Asp Ser Val
540

Ser ile Leu Tyr

Met Tyr Tyr Cys

Ala

Gly

Lys

480

Lys

Asn

Lys

Leu
560

Val
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565 270 575

Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp
580 585 590

Gly Gin Gly Thr Leu Val Thr Val Ser Ala Asp Tyr Lys Asp Asp Asp
5985 600 605

Asp Lys
610

<210> 54

211> 594

<212> PRT

<213> Artificial

<2207
223> an artificially synthesized sequence

<400> 54
Met Gly Trp Ser Cys Ile lle Leu Phe Leu Val Ala Thr Ala Thr Gly

1 5 10 15

Val His Ser Gln Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45



Thr
50

Glu Trp lle Gly Ala

65

Gin Lys Phe Lys Gly

85

Thr Ala Tyr Met Glu

100

Tyr Tyr Cys Thr Arg

115

Val Thr Val Ser
130

Leu

Leu Ala Pro Ser Ser

145

Leu Val Lys Asp
165

Cys

Gly Ala Leu Thr
180

Ser

55

Ile Asp Pro
70

Arg Val Thr

Leu Ser Ser

Phe Tyr Ser
120

Ser Ala Ser
135

Lys Ser Thr
150

Tyr Phe Pro

Ser Gly Val

[
gl
L)

Leu

Leu

105

Tyr

Thr

Ser

Glu

His
185

135

g Thr

Thr
80

=

Thr

Lys

Gly

Pro

170

Thr

Gly
75

Ala

- Ser

Tyr

Gly

Gly

155

Val

Phe

60

Asp Thr Ala Tyr

Asp Lvs Ser Thr
a5

Glu Asp Thr Atla
110

Trp Gly Gin Gly
125

Pro Ser Val Phe
140

Thr Ala Ala Leu

Thr Val Ser Trp
175

Pro Ala Val Leu
190

Asp Tyr Glu Met His Trp Ile Arg Gin Pro Pro Gly Gin Gly Leu

Ser
80

Ser

Vai

Thr

Pro

Gly
160

Asn

Gin



Ser

Ser

Asn

225

His

Val

Thr

Glu

Lys

305

Ser

136

Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
195 200

Leu Gly Thr Gin Thr Tyr lle Cys Asn Val
210 215
Thr Lys Val Asp Lys Lys Val Glu Pro Lys

230 235

Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala
245 250

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
260 265

Pro Glu VYal Thr Cys Val Val Val Asp Val
275 280 '

Val Lys Phe Asn Trp Tyr Val Asp Gly Val
2580 295

Thr Lys Pro Arg Giu Glu Gin Tyr Ala Ser
310 315

Val Leu Thr Val Leu His Gin Asp Trp Leu
325 330

Thr

Asn

220

Ser

Ala

Leu

Ser

Glu

300

Thr

Asn

Val Pro Ser Ser
205

His Lvs Pro Ser

Cys Asp Lys Thr
240

Gly Gly Pro Ser
255

Met Ile Ser Arg
270

His Glu Asp Pro
285

Val His Asn Ala

Tyr Arg Val Val
320

Gly Lys Glu Tyr
335 '



137

Lys Cys Lys Val Ser Asn Lvs Ala Leu Pro Ala

340

Ite Ser Lys Ala Lys
355

Pro Pro Ser Arg Asp
370

Leu Val Lys Gly Phe
385

Asn Gly Gin Pro Glu
405

Ser Asp Gly Ser Phe
420

Arg Trp Gin Gin Gly
435

Leu His Asn His Tyr
450

Gly Gly Ser Gly Gly
465

Gly Gln

Glu Leu

Tyr Pro

Asn Asn

Phe Leu

Asn Val

Thr GIn Lys Ser

Gly Gly Ser Gly

345

Pro
360

Arg Glu Pro

Thr Lys Asn Gin

375

Ala
395

Ser Asp

Thr
410

Tyr Lys Thr

Ser Lys Leu

425

Tyr

Phe Ser
440

Cys Ser

Leu Ser

455

Gly Gly

475

Pro

Val

380

Val

Pro

Thr

Val

Leu

460

Gly

n Val Cys 1

[le

365

Ser Leu Trp

Glu Trp Glu

Pro Val Leu
415

Val Asp Lys

430

Met His Glu
445

Ser Pro Gly

Thr

r leu

Cys

Ser

400

Asp

Ser

Ala

Gly

Ser Gin Ala Val

480



Val

Asn

Gly

Leu

545

Asp

Phe

His

Thr Gin Glu Ser
485

3 Thr Cys Arg Ser

500

Trp Val Gln Glu
515

Thr Asn Lys Arg
530

Ile Gly Asp Lys

Glu Ala Tle Tyr
565

Gly Gly Gly Thr
580

His

<210> 5%
211> 619
<212> PRT

138

Ala Leu Thr Thr Ser Pro
490

Ser Thr Gly Ala Val Thr
505

Lys Pro Asp His Leu Phe
520

Ala Pro Gly Val Pro Ala
535 '

Ala Ala Leu Thr lie Thr
550 555

Phe Cys Ala Leu Trp Tyr
570

Lys Leu Thr Val Leu His
585

Gly Glu Thr Val Thr
495

Thr Ser Asn Tyr Ala
510

Thr Gly Leu Ile Gly
525

Arg Phe Ser Gly Ser
540

Giy Ala Gin Thr Glu
560

Ser Asn Leu Trp Val
15

His His His His His
590



213> Artificial
220>
{3223
400> 55
Het Gly Trp Ser Cys lle
1 5
VYal His Ser Gin Vai Gin
20
Pro Gly Ala Ser Val Lys
35
Thr Asp Tyr Glu Met His
50
Glu Trp lle Gly Ala 1le
65 70
Gin Lys Phe Lys Gly Arg
85
Thr Ala Tyr Met Glu Leu
100
Tyr Tyr Cys Thr Arg Phe

leu

Val

Trp

b5

Asp

Val

Ser

Tyr

Leu

Val

Ser

40

Pro

Thr

Ser

Ser

139

Phe Leu
10

Gin Ser
25

Cys Lys

Arg Gin

Lys Thr

Leu Thr
80

Leu Thr
105

Tyr Thr

an artificially synthesized sequence

Val Ala Thr Ala Thr
15

Gly Ala Glu Val Lys
30

Ala Ser Gly Tyr Thr
45

Pro Pro Gly GIn Gly
60

Gly Asp Thr Ala Tyr
75

Ala Asp Lys Ser Thr
85

Ser Glu Asp Thr Ala
110

Tyr Trp Gly GIn Gly

Gly

Lys

Phe

Leu

Ser

80

Ser

Val

Thr



Leu

Leu

Cvs

Ser

Ser

Ser

Asn

225

His

Val

115

Yal Thr Val Ser
130

Ala Pro Ser Ser

Leu Val Lys Asp
165

Gly Ala Leu Thr
180

Ser Gly Leu Tyr
195

Leu Giy Thr Gin
210

Thr Lys Val Asp

Thr Cys Pro Pro
245

Phe Leu Phe Pro

Ser

Lys

150

Tyr

Ser

Ser

Thr

Lys

230

Cys

Pro

Ala

135

Ser

Phe

Gly

Leu

Tyr

215

Lys

Pro

Lvs

120

Ser

Thr

Pro

Val

Ser

200

Ife

Val

Ala

Pro

Thr

Ser

Glu

His

185

Ser

Cvs

Glu

Pro

Lys

140

Lys Gly

Gly Gly
155

Pro Val
170

Thr Phe

Val Val

Asn Val

Pro Lys
235

Glu Ala
250

Asp Thr

Pro

140

Thr

Thr

Pro

Thr

Asn

220

Ser

Ala

Leu

125

Ser Val Phe Pro

Ala Ala Leu Gly

160

Val Ser Trp Asn

175

Ala Val Leu Gin

190

Val
205

Pro Ser Ser

His Lys Pro Ser

Asp Lys Thr
240

Cvs

Gly @ly Pro Ser

255

Met Ile Ser Arg



Thr

Glu

Lys

305

Ser

Lys

Ile

Pro

Ala

385

Asn

Pro Giu
215

Val Lys
290

Thr Lys

Val Leu

Cys Lys

Ser Lys

355

Pro Ser
370

Val Lys

Gly Gin

260

Val Thr Cys Val

Phe Asn Trp Tyr
295

Pro Arg Glu Giu
‘ 310

Thr Val Leu His
325

Val Ser Asn Lys
340

Ala Lys Gly Gin

Arg Cys Glu Leu
375

Gly Phe Tyr Pro
390

Pro Glu Asn Asn

141

265

Val Val Asp Val
280

Val Asp Gly Val

Gin Tyr Ala Ser
315

Gin Asp Trp Leu
330

Ala Leu Pro Ala
345

Pro Arg Glu Pro
360

Thr Lys Asn Gin

Ser Asp lle Ala
395

Tyr Lys Thr Thr

Ser His
285

Glu Val
300

Thr Tyr

Asn Gly

Pro lle

Gln Val
365

Val Ser
380

Val Giu

Pro Pro

270

Glu Asp

His Asn

Arg Val

Lys Glu

335

Glu Lys

350

Tyr Thr

Leu Ser

Trp Glu

Val Leu

Pro

Ala

Val

320

Tyr

Thr

feu

Cvs

Ser

400

Asp



Ser

Arg

Leu

Gly

465

Gly

lys

Thr

Trp

Ala

405

Asp Gly Ser Phe Phe Leu Val Ser
420 425

Trp GIn Gin Gly Asn Val Phe Ser
435 440

His Asn His Tyr Thr Gln Lys Ser
450 455

Gly Ser Gly Gly Gly Gly Ser Gly
470

Ser Glu Val Lys Leu Leu Glu Ser
485

Gly Ser Leu Lys Leu Ser Cys Ala
500 505

Tyr Ala Wet Asn Trp Val Arg Gin
515 520

Val Ala Arg lle Arg Ser Lys Tyr
530 535

Asp Ser Val Lys Asp Arg Phe Thr

142

410

Lys Leu

Cys Ser

Leu Ser

Gly Gly

475

Giy Gly

4580

Ala Ser

Ala Pro

Asn Asn

[le Ser

415

Thr Val Asp Lys Ser
430

Val Met His Glu Ala
445

Leu Ser Pro Gly Gly
460

Gly Ser Gly Gly Gly
480

Gly Leu Val Gin Pro
' 495

Gly Phe Thr Phe Asn
510

Gly Lys Gly Leu Glu
875

Tyr Ala Thr Tyr Tyr
540

Arg Asp Asp Ser Gin
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545 590 565 560

Ser Ile Leu Tyr Leu GlIn Met Asn Asn Leu Lys Thr Glu Asp Thr Ala
565 570 575

Met Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser
580 585 590

Trp Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala Asp
595 600 605

Tyr Lys Asp Asp Asp Asp Lys
610 615

<210> 56
<211> 599
212> PRI
213> Artificial

(220>
{223> an artificially synthesized sequence

400> 56
Met Gly Trp Ser Cys lle Ile Leu Phe Leu VYal Ala Thr Ala Thr Gly

1 5 10 15

Val His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys
20 25 30



Pro

Gin

Thr

Tyr

Leu

Leu

145

Cys

Giy Ala
35

Asp Tyr
50

Trp lle
Lys Phe
Ala Tyr
Tyr Cys

115

Val Thr
130

Ala Pro

Leu Val

Ser Val

Glu Met

Gly Ala

Lys Giy

85

Met Glu

100

Thr Arg

Val Ser

Ser Ser

Lys Asp
165

144

Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr

40

o
[#]
==}
—
T3
Iy
-
b
1=}

Ite Asp Pro Lys
70

Arg Vel Thr Leu

Leu Ser Ser Leu
105

Phe Tyr Ser Tyr
120

Ser Ala Ser Thr
135

Lys Ser Thr Ser
150

Tyr Phe Pro Glu

Thr Gly Asp

Thr Aia Asp
90

Thr Ser Glu

Thr Tyr Trp

Lys Gly Pro
140

Gly Gly Thr
155

Pro Val Thr
170

45

Thr Ala Tyr

iLys Ser Thr
95

Asp Thr Ala
110

Gly Gin Gly
125

Ser Val Phe

Ala Ala Leu

Val Ser Trp
175

Phe

-
>
[

Ser
80

Ser

Val

Thr

Pro

Gly

160

Asn



Ser

Ser

Ser

Asn

225

His

Val

Thr

Glu

Lys
305

Gly

Ser

Leu
210

Thr |

Thr

Phe

Pro

Val

290

Thr

Ala

Gly

LYS

Cys

Leu

Glu

275

Lys

Lys

Leu Thr Ser
180

y Leu Tyr Ser

Thr Gin Thr

Val Asp Lys
230

Pro Pro Cys
245

Phe Pro Pro
260

Val Thr Cys

Phe Asn Trp

Pro Arg Glu
310

145

Gly Val His Thr Phe Pro Ala Val Leu

185

Leu Ser Ser Val Val
200

Tyr 1le Cys Asn Val
215

Lys Val Glu Pro Lys
235

Pro Ala Pro Glu Ala
250

Lys Pro Lys Asp Thr
265

Val Val Val Asp Val
280

Tyr Val Asp Gly Val
295

Glu Gin Tyr Ala Ser
315

Th

=5

Ash
220

Ser

Ala

Leu

Ser

Glu

300

Thr

Val
2056

His

Cys

Gy

et

His

285

Val

Tyr

190

Lys Pro

Asp Lys

Gly Pro

255

[le Ser

270

Glu Asp

His Asn

Arg Val

Gin

L]
(23]
-3

Ser

Thr

240

Ser

Arg

Pro

Ala

Val
320



146

Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly
325 330

Lys Oys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
340 345

Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin Val
355 360 365

Pro Pro Ser Arg Asp Giu Leu Thr Lys Asn Gin Val Ser
370 375 380

Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu
385 360 395

Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
405 410

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys leu Thr Val
420 425

Arg Trp GlIn Gin Gly Asn Val Phe Ser Cys Ser Val Met
435 440 445

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
450 455 460

Lys

Glu

350

Cys

Leu

Trp

Val

Asp

430

His

Pro

Giu Tyr
335

Lys Thr

Thr Leu

Trp Cys

Giu Ser
400

Leu Asp
415

Lys Ser

Glu Ala

Gly Gly



Gly Gly Ser Gly Gly
465

Gly Ser Gin Ala Val
485

Gly Glu Thr Val Thr
500

Thr Ser Asn Tyr Ala
515

Thr Gly Leu lie Gly
530

Arg Phe Ser Gly Ser
545

Gly Ala GIn Thr Glu
565

Ser Asn Leu Trp Val
580

His His His His His
535

147

Gly Gly Ser Gly Gly Gly

470

475

Val Thr Gin Giu Ser Alsa

490

Leu Thr Cys Arg Ser Ser

505

Asn Trp Val Gin Glu Lys

520

Gly Thr Asn Lys Arg Ala

535

Leu [le Gly Asp Lys Ala

950

555

Asp Glu Ala 1le Tyr Phe

570

Phe Gly Gly Giy Thr Lys

His His

585

Gly Ser Gly Gly Gly
480

teu Thr Thr Ser Pro
495

Thr Gly Ala Val Thr
510

Pro Asp His Leu Phe
525

Pro Gly Val Pro Ala
540

Ala Leu Thr Ile Thr
560

Cys Ala Leu Trp Tyr
575

leu Thr Val Leu His
590



148

210> 57
211> 610
212> PRT
213> Artificial

(220>
<223> an artificially synthesized sequence

<400> 57
Met Gly Trp Ser Cys lle lle Leu Phe Leu Val Ala Thr Ala

1 5 10

Val His Ser Gin Val GIn Leu Val Gin Ser Gly Ala Glu Val
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr
35 40 45

Thr Asp Tyr Giu Met His Trp [le Arg Gin Pro Pro Gly Gin
50 55 60

Glu Trp Tle Gly Ala lie Asp Pro Lys Thr Gly Asp Thr Ala
65 70 75

Gin Lys Phe Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser
85 80

Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr

Thr Gly
15

Lys Lys

Thr Phe

Gly Leu

Tyr Ser
80

Thr Ser
95

Ala Val



100

Tyr Tyr Cys Thr
115

Leu Val Thr Val
130

Leu Ala Pro Ser
145

Cys Leu Val Lys

Ser Gly Ala Leu
180

Ser Ser Gly Leu
195

Ser Leu Gly Thr
210

Asn Thr Lys Val
225

His Thr Cys Pro

149

105

Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly
120 125

Ser Ser Ala Ser Thr Lys Gly Pro Ser
135 140

Ser Lys Ser Thr Ser Gly Gly Thr Ala
150 155

Asp Tyr Phe Pro Glu Pro VYal Thr Val
165 170

Thr Ser Gly Val His Thr Phe Pro Ala
185

Tyr Ser Leu Ser Ser Val Val Thr Val
200 205

Gln Thr Tyr Ile Cys Asn Val Asn His
215 220

Asp Lys Lys Val Glu Pro Lys Ser Cys
230 235

Pro Cys Pro Ala Pro Glu Ala Ala Gly

110

Gin Gly Thr

VYal Phe Pro

Ala Leu Gly
160

Ser Trp Asn
175

Val Leu Gin
190

Pro Ser Ser

Lys Pro Ser

Asp Lys Thr

240

Gly Pro Ser



245

Val Phe Leu Phe Pro Pro Lys
260

Thr Pro Glu Val Thr Cys Val
275

Glu Val Lys Phe Asn Trp Tyr
290 295

Lys Thr Lys Pro Arg Glu Glu
305 310

Ser Val Leu Thr Val Leu His
325

Lys Cys Lys Val Ser Asp Lys
340

Iie Ser Lys Ala Lys Gly Gin
355

Pro Pro Ser Arg Cys Glu Leu
370 375

Ala Val Lys Gly Phe Tyr Pro

150

250

Pro Lys Asp Thr
265

Leu et Ile
270

Val Val Asp Val
280

Ser His Glu
285

Val Asp Gly Val Glu Val His

300

Gin Tyr Ala Ser
315

Thr Tyr Arg

Gin Asp Trp Leu Asn Gly Lys

330

Ala Leu Pro Ala
345

Pro ile Glu
350

Pro Arg Glu Pro
360

Gin Val Tyr
365

Thr Lys Asn Gin Vai Ser Leu

380

Ser Asp Ile Ala Val Glu Trp

255

Ser

Asp

Asn

Val

Glu

335

Lys

Thr

Ser

Giu

Arg

Pro

Ala

Val

320

Tyr

Thr

Leu

Cys

Ser



385 390

Asn Gly Gin Pro Glu Asn Asn Tyr
405

Ser Asp Gly Ser Phe Phe Leu Vai
420

Arg Trp Gin GIn Gly Asn Val Phe
435 440

et His Asn His Tyr Thr GIn Lys
450 455

Gly Gly Ser Gly Gly Gly Gly Ser
465 470

Leu Leu Glu Ser Gly Gly Gly Leu
485

Ley Ser COys Ala Ala Ser Gly Phe
500

Trp Val Arg Gin Ala Pro Giy Lys
515 520

Arg Ser Lys Tyr Asn Asn Tyr Ala

Lys

Ser

425

Ser

Ser

Gly

Val

Thr

205

Cys

Thr

151

395

Thr Thr
410

Lys Leu

Cys Ser

Leu Ser

Gly Gly

475

Gln Pro

480

Phe Asn

Leu Giu

Tyr Tyr

Pro Pro Val Leu
415

Thr Val Asp Lys
430

VYal Met His Glu
445

Leu Ser Pro Gly
460

Gly Ser Glu Val

Lys Gly Ser Leu
495

Thr Tyr Ala Met
510

Trp Val Ala Arg
525

Ala Asp Ser Val

400

Asp

Ser

Ala

Gly

Lys

480

Lys

Asn

ile

Lys



152

530 535 940

Asp Arg Phe Thr Iie Ser Arg Asp Asp Ser Gln Ser [le Leu Tyr Leu
545 550 555 560

Gln Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Met Tyr Tyr Cys Val
565 570 575

Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp
580 585 590

Gly Gln Gly Thr Leu Val Thr Val Ser Ala Asp Tyr Lys Asp Asp Asp
595 600 605

Asp Lys
610

<210> b8

<211> 594

212> PRT

<213> Artificial

220>
223> an artificially synthesized sequence

<400> 58

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Giy
1 5 10 15



Val

Thr

Giu

65

Gin

Thr

Tyr

Leu

Leu

His

153

Ser Gin Val GiIn Leu Val Gin Ser
20 25

Gly Ala Glu Val

Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser

Asp
50

Trp

Lys

Ala

Tyr

Vali

130

Ala

35 40

Tyr Glu Met His Trp lle Arg Gin
55

fie Gly Ala Ile Asp Pro Lys Thr
' 70

Phe Lys Gliy Arg Val Thr Leu Thr
85 90

Tvr Met Glu Leu Ser Ser Leu Thr
100 105

Gys Thr Arg Phe Tyr Ser Tyr Thr
115 120

Thr Val Ser Ser Ala Ser Thr Lys
135

Pro Pro
60

Gly Asp

75

Ala Asp

Ser Glu

Tyr Trp

Gly Pro
140

Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr

150

155

30

Gly Tyr
45

Gly Gin

Thr Ala

Lys Ser

Asp Thr
110

Gly Gin
125

Ser Val

Ala Ala

Lys

Thr

Gly

Tyr

Thr

95

Ala

Gly

Phe

Leu

Lys

Phe

Leu

Ser

80

Ser

Val

Thr

Pro

Gly
160



Cys Leu Val

[7¢]
D
-3

Gly Ala

Ser Gly
195

Ser

Leu Giy
210

Ser

Asn Thr Lys
225

His Thr Cys

Val Phe Leu

Thr Pro Glu
275

Glu Val Lys
290

Lys Asp
165

Leu Thr |

180

Leu Tyr

Thr Gin

Val Asp

Pro Pro

245

Phe Pro
260

Val Thr

Phe Asn

Tyr

172
<
e

Ser

Thr

Lys

230

Cys

Pro

Cys

Trp

Phe Pro Glu

&
=

K

s Val His
185

Ser Ser
200

Leu

Tyr Ile Cys

215

lys Val Glu

Pro Ala Pro

Lys Pro Lys

265

Vai Val Val
280

Tyr Val Asp
295

154

Pro Val Thr
170

Val

Ser

Thr Phe Pro Ala Val

Val Val Thr

Val
205

190

Pro

Asn Val Asn His Lys

220

Pro Lys Ser
235

Glu Ala Ala
250

Asp Thr Leu

Asp Val Ser

Trp Asn

175

Leu Gln

Ser Ser

Pro Ser

Cys Asp Lys Thr

240

Gly Glv Pro Ser

et

Ile
270

255

Ser Arg

His Glu Asp Pro

285

Gly Val Glu Val His

300

Asn Ala



155

Lys Thr Lys Pro Arg Glu Glu Gin Tyr Ala Ser Thr
305 310 315

Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn
325 330

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro
340 345

[te Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin
355 360

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val
370 375 380

Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val
385 300 385

Asn Gly Glin Pro Glu Asn Asn Tyr Lys Thr Thr Pro
405 410

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
420 425

Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val
435 440

Tyr

Gly

[le

Val

365

Ser

Glu

Pro

Val

Met
445

Arg Val Val
320

Lys Glu Tyr
335

Glu Lys Thr
350

Cys Thr Leu

Leu Trp Cys

Trp Glu Ser
400

Val Leu Asp
415

Asp Lys Ser
430

His Glu Ala



156

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
450 455

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
465 474 475

VYal Thr Gin Glu Ser Ala Leu Thr Thr Ser Pro
485 490

Leu Thr Cys Arg Ser Ser Thr Giy Aia Val Thr
500 505

Asn Trp Val Gin Glu Lys Pro Asp His Leu Phe
515 520

Gly Thr Asn Lys Arg Ala Pro Gly Val Pro Ala
530 535

Leu Ile Gly Asp Lys Ala Ala Leu Thr lle Thr
545 550 , 555

Asp Glu Ala Ile Tyr Phe Cys Ala Leu Trp Tyr
565 570

Phe Gly Cys Gly Thr Lys Leu Thr Val Leu His
580 585

Leu Ser
460

Gly Ser

Gly Glu

Thr Ser

Thr Gly

525

Arg Phe
540

Gly Ala

Ser Asn

His His

Pro

Gin

Thr

Asn

510

Leu

Ser

Gin

Leu

His
590

Gly Gly

Ala Val
480

Val Thr
495

Tyr Ala

[le Gly

Gly Ser

Thr Glu
560

Trp Val
575

His His



157

His His

210> 59

211> 704

<212> PRT

213> Artificial

220>
223> an artificially synthesized seguence

400> 58
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1 5 10 15

Val His Ser Gin Val Gin Leu Val GlIn Ser Gly Ala Gliu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Asp Tyr Glu Met His Trp Ile Arg Gin Pro Pro Gly GlIn Gly Leu
50 55 60

Glu Trp Ile Gly Ala Ile Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser
65 70 75 80

Gin Lys Phe Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser



85

Thr Ala Tyr Met Glu Leu Ser Ser

100

Tyr Tyr Cys Thr Arg Phe

115

Leu Val Thr Val Ser
130

Leu Ala Pro Ser Ser
145

Cvys Leu Val Lys Asp
165

Ser Giy Ala Leu Thr
180

Ser Ser Gly Leu Tyr
195

Ser Leu Gly Thr Gin
210

Asn Thr Lys Val Asp

Ser

Lys

150

Tyr

Ser

Ser

Thr

Lys

Tyr Ser
120

Ala Ser
135

Ser Thr

Phe Pro

Gly Val

Leu Ser
200

Tyr Ile
215

Lys Val

158

80

Leu Thr Ser
105

Tyr Thr Tyr

Thr Lys Gly

Ser Gly Gly

155

Glu Pro Val

170

His
185

Thr Phe

Val Val

Ser

Asn Val

Gys

Giu Pro Lys

95

Glu Asp Thr Ala Val
110

Gly Gin Gly Thr
125

Trp

Pro Ser Val Phe Pro

140

Thr Ala Ala Leu Gly

160

Thr Val Ser Trp Asn

175

Ala Val Leu
190

Pro Gin

Thr Val Pro Ser

205

Ser

Asn His Lys Pro Ser

220

Ser Cys Asp Lys Thr



225 230

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala

245

Val Phe Leu Phe Pro Pro
260

Thr Pro Glu Val Thr Cys
275

Glu Val Lys Phe Asn Trp
290

Lys Thr Lys Pro Arg Giu
305 310

Ser Val Leu Thr Val Leu
325

Lys Cys Lys Val Ser Asn
340

Ife Ser Lys Ala Lys Gly
355

Pro Pro Ser Arg Cys Glu

Lvs

Val

Tyr

295

Giu

His

Lvs

Gln

Leu

Pro Lys
265

Val Val
280

Val Asp

Gin Tyr

Gin Asp

Ala Leu
345

Pro Arg
360

Thr Lys

159

235

250

Asp Thr Leu

Asp Val Ser

Gly VYal Glu
300

Ata Ser Thr
315

Trp Leu Asn

330

Pro Ala Pro

Glu Pro Gin

Asn Gin Val

255

Met Ile Ser
270

His Glu Asp
285

Val His Asn

Tyr Arg Val

Gly Lys Glu
335

Ite Glu Lvs
350

Val Tyr Thr
365

Ser Leu Ser

240

Ala Gly Gly Pro Ser

Arg

Pro

Ala

Vai

320

Tyr

Thr

Leu

Cvs



Ala

385

Asn

Ser

Arg

Leu

Gly

465

Leu

lLeu

370 375

Val Lys Gly Phe Tyr Pro Ser
390

Gly Gin Pro Glu Asn Asn Tyr
405

Asp Gly Ser Phe Phe Leu Val
420

Trp Gin Gin Gly Asn Val Phe
435 440

His Asn His Tyr Thr Gin Lys
450 455

Gly Ser Gily Gly Gly Gly Ser
470

Leu Glu Ser Gly Gly Gly Leu
485

Ser Cys Ala Ala Ser Gly Phe
500

160

Asp lle Ala
395

Lys Thr Thr
410

Ser Lys Leu
425

Ser Cys Ser

Ser Leu Ser

Gly Gly Gly
475

Val GIn Pro
490

Thr Phe Asn
505

Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu

380

Val Glu Trp Glu

Pro Pro Val Leu
415

Thr Yal Asp Lys
430

Val Met His Glu
445

Leu Ser Pro Gly
460

Giy Ser Glu Val

Lys Gly Ser Leu
495

Thr Tyr Ala Met
510

Trp Val Ala Arg

Ser

400

Asp

Ser

Ala

Gly

Lys

480

lLys

Asn



515 520

Arg Ser Lvs Tyr Asn Asn Tyr Ala Thr
530 535

Asp Arg Phe Thr [le Ser Arg Asp Asp
545 550

Gin Met Asn Asn Leu Lys Thr Glu Asp
565

Arg His Gly Asn Phe Gly Asn Ser Tyr
580 585

Gly Gin Gly Thr Leu Val Thr Val Ser
595 600

Ser Val Phe Pro Leu Ala Pro Ser Ser
610 615

Ala Ala Leu Gly Cys Leu Val Lys Asp
625 630

Vai Ser Trp Asn Ser Gly Ala Leu Thr
645

Ala Val Leu Gin Ser Ser Gly Leu Tyr

161

525

Tyr Tyr Ala Asp
540

Ser Gin Ser ile
555

Thr Ala Met Tyr
570

Ser

Leu

Tyr

Val

Tyr

Cys
575

Val Ser Trp Phe Ala Tyr

Ala Ala Ser Thr
605

Lys Ser Thr Ser
620

Tyr Phe Pro Glu
635

Ser Gly Val His
650

Ser leu Ser Ser

590

Lys

Gly

Pro

Thr

Val

Gly

Gly

Val

Phe

655

Val

Lvs

Leu

560

Val

Trp

Pro

Thr

Thr

640

Pro

Thr



162

660 665 670

VYal Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn Val Asn
675 680 685

His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser
690 695 700

210> 60

211> 692

212> PRT

213> Artificial

<2200
223> an artificially synthesized sequence

<400> 60
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1 9 10 15

Val His Ser Gin Val Gin Leu Val GlIn Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Asp Tyr Glu Met His Trp Ile Arg Gin Pro Pro Gly Gin Gly Leu
50 55 60



Glu

65

Thr

Tyr

Leu

Leu

Cys

Ser

Ser

Trp lle Gly Ala

vs Ph

%)

Lvs Gly
85

Ala Tyr Met Glu
100

Tyr Cys Thr Arg
115

Val Thr Val Ser
130

Ala Pro Ser Ser

Leu Val Lys Asp
165

Gly Ala Leu Thr
180

Ser Gly Leu Tyr
195

[le Asp Pro
70

Arg Val Thr

Leu Ser Ser

Phe Tyr Ser
120

Ser Ala Ser
135

Lys Ser Thr
150

Tyr Phe Pro

Ser Gly Val

Ser Leu Ser
200

Lys

Leu
105

Tyr

Thr

Ser

Glu

His

185

Ser

163

Thr Gly
75

[N~

Thr Ser

Thr Tyr

Lys Gly

Gly Gly

155

Pro Val
170

Thr Phe

Val Val

Asp Thr Ala Tyr Ser
80

Asp Lys Ser Thr Ser
95

Glu Asp Thr Ala Val
110

Trp Gly Gin Gly Thr
125

Pro Ser Val Phe Pro
140

Thr Ala Ala Leu Gly
160

Thr Val Ser Trp Asn
175

Pro Ala Val Leu Gin
180

Thr Val Pro Ser Ser
205



Ser

Asn

225

His

Val

Thr

Glu

Lys

305

Ser

Lys

164

Leu Gly Thr Gln Thr Tyr lle Cys Asn Val Asnh His Lys Pro Ser
210 215 220
Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp

230 235

Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly Gly
245 250

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle
260 265 270

Lys

Pro
255

Ser

Thr
240

Ser

Arg

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro

275 280 285

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
290 295 300

Thr Lys Pro Arg Glu Glu GIn Tyr Ala Ser Thr Tyr Arg
310 315

Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys
325 330

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
340 345 350

Asn

Val

Glu

335

Lvs

Ala

Val
320

Tyr

Thr



165

Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin Val Cys Thr Leu
355 360 365

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Trp Cys
370 375 380

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
385 390 395 400

=

Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
405 410 415

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
420 425 430

Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
435 440 445

Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Gly
450 455 460

Gly Gly Ser Gly Giy Gly Gly Ser Gly Gly Gly Gly Ser Gln Ala Val
465 470 : 475 480

Val Thr Gin Glu Ser Ala Leu Thr Thr Ser Pro Gly Glu Thr Val Thr
485 490 495



Leu Thr Cys Arg Ser
500

Asn Trp Val Gin Glu
515

Ser Thr Gly Ala
505

Lys Pro Asp His
520

Gly Thr Asn Lys Arg Ala Pro Gly Val

530

Leu Ile Gly Asp Lys
545

Asp Glu Ala Ile Tyr
565

Phe Gly Giy Gly Thr
580

Ser Val Phe Ile Phe
595

Ala Ser Val Val Cys
610

Val Gln Trp Lys Val
625

535

Ala Ala Leu Thr
550

Phe Cys Ala Leu

Lys Leu Thr Val
585

Pro Pro Ser Asp
600

Leu Leu Asn Asn
615

Asp Asn Ala Leu
630

166

Val Thr

Leu Phe

Pro Ala

e Thr

555

Trp Tyr

570

Leu Arg

Glu GIn

Phe Tyr

Gin Ser
635

Thr Asn Tyr Ala

510

Ser

Thr Gly

525

Leu Ile Gly

Arg Phe
540

Ser Gly Ser

Ala Gin Thr Glu

560

Gly

Leu Trp Val
575

Ser Asn

Thr Val Ala Ala Pro

990

Leu Lys Ser Gly Thr

605

Pro Arg Glu Ala Lys
620

Gly Asn Ser Gln Glu
640



167

Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
645 650 655

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala
660 665 670

Gys Glu Val Thr His GIn Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
675 680 685

Asn Arg Giy Glu
690

210> 61

211> 115

<212> PRT

213> Artificial

2200
223> an artificially synthesized sequence

<400> 61
Gin Val Gin Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro ny Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Glu Met His Trp Ile Arg Gln Pro Pro Gly Gln Gly Leu Glu Trp Ile



168

35 40 45

Gly Ala I!e Asb Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gin Lys Phe
50 55 60

Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 85

Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly GIn Gly Thr Leu Val Thr
100 105 110

Val Ser Ser
115

210> 62

211> 219

212> PRT

213> Artificial

<2200
<223> an artificially synthesized sequence

<400> 62

Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15



Giu Pro Ala Ser [le Ser
20

Asn Arg Asn Thr Tyr Leu
35

Pro GIn Leu Leu lle Tyr
50

Asp Arg Phe Ser Giy Ser
65 70

Ser Arg Val Glu Ala Glu
85

Thr His Val Pro Pro Thr
100

Arg Thr Val Ala Ala Pro
115

Gin Leu Lys Ser Gly Thr
130

Tyr Pro Arg Glu Ala Lys
145 150

Cys Arg Ser
25

His Trp Tyr
40

Lys Val Ser
55

Gly Ser Gly

Asp Val Gly

Phe Gly Gin
105

Ser Val Phe
120

Ala Ser Val
135

Val Gin Trp

169

Ser Gin

Leu Gln

Asn Arg

Thr Asp

15

Yal Tyr

90

Giy Thr

Ile Phe

Val Cys

Lys Vali
155

Ser

Lys

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

lLeu Val His
30

Ser Gly Val

Thr Leu Lys

Cys Ser Gin
85

Leu Glu Ile
110

Pro Ser Asp
125

Leu Asn Asn

Asn Ala Leu

Ser

Ser

Pro

Ile

80

Asn

Lys

Glu

Phe

Gin
160



170

Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gln
165 170

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
180 185

Lys His Lys Val Tyr Ala Cys Glu Val Thr His
195 200

Pro Yal Thr Lys Ser Phe Asn Arg Giy Giu Cys
210 215

210> 63

211> 328

212> PRT

213> Artificial

{2207
223> an artificially synthesized sequence

<400> 63
Ala Ser Thr Lys Giy Pro Ser Val Phe Pro Ley

1 5 10

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
20 25

Phe Pro Giu Pro Val Thr Yal Ser Trp Asn Ser

Asp Ser Lys Asp Ser
175

Lys Ala Asp Tvr Glu
180

Gin Gly Leu Ser Ser
205

Ala Pro Ser Ser Lys
15

Leu Val Lys Asp Tyr
30

Gly Ala Leu Thr Ser



Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

35

17

40

Val His Thr Phe Pro Ala Val Leu Gin Ser

%0

Ser Ser Val Val

Iie Cys Asn Val
85

Val Giu Pro Lys
100

Thr Val Pro Ser Ser Ser

15

Asn His Lys Pro Ser Asn

90

Ser Cys Asp Lys Thr His

105

Ata Pro Glu Ala Ala Gly Gly Pro Ser Val

115

Pro Lys Asp Thr
130

Val Val Asp Val

Val Asp Gly Val
165

Gin Tyr Ala Ser

120

Leu Met e Ser Arg Thr

Ser His Glu Asp Pro Glu

155

Glu Val His Asn Ala Lys

170

Thr Tyr Arg Val Val Ser

45

Ser Gly Leu Tyr
60

Leu Gly Thr GIn

Thr Lys Val Asp
95

Thr Cys Pro Pro
110

Phe Leu Phe Pro
125

Pro Glu Val Thr
140

Val Lys Phe Asn

Thr Lys Pro Arg
175

Val Leu Thr Val

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu



172

180 185 190

His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Oys Lys Val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gln Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240

Leu Thr Lys Asn an Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Glv Gin Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro Yal Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn
290 295 300

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320

Gin Lys Ser Leu Ser Leu Ser Pro



173

325

210> 64
211> 587
<212> PRT
213> Artificial

220>

223> an artificially synthesized ssquence

<400> 64
Afa Ser Thr Lys Gly Pro Ser Val Phe Pro

1 5 10

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
20 25

Phe Pro Glu Pro Val Thr Val Ser Trp Asn
35 40

Gly Val His Thr Phe Pro Ala Val Leu Gln
50 55

Leu Ser Ser Val Val Thr Val Pro Ser Ser
65 70

Tyr Ile Cys Asn Val Asn His Lys Pro Ser
85 90

Ley

Cys

Ser

Ser

Ser

15

Asn

Ala Pro Ser Ser Lys
15

Leu Val Lys Asp Tyr
30

Gly Ala Leu Thr Ser
45

Ser Gly Leu Tyr Ser
60

Leu Gly Thr Gln Thr
80

Thr Lys Val Asp Lys
95



Lys Val Glu Pro Lys

100

Pro Ala Pro Glu Ala

Lys

Val

145

Tyr

Giu

His

lys

115

Pro Lys Asp Thr

Yal Yal Asp Val

Val Asp Gly Val

165

Gln Tyr Ala Ser

180

Gln Asp Trp Leu

195

174

Ser Cys Asp Lys Thr His Thr

Ala Gly Gly Pro Ser Val Phe

Leu Met Ile Ser Arg Thr Pro

140

Ser His Glu Asp Pro Giu Val

155

Glu Val His Asn Ala Lys Thr

170

Thr Tyr Arg Val Val Ser Val

Asn Gly Lys Glu Tyr Lys Cys

Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser

220

Gin Pro Arg Giu Pro Gin Val Tyr Thr Leu Pro Pro

225

235

Cvys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lvs

Ser

Pro Pro Cys
110

Phe Pro Pro

Val Thr Cys

Phe Asn Trp
160

Pro Arg Giu
175

Thr Val Leu
190

Val Ser Asn

Ala Lys Gly

Arg Asp Glu
240



Leu

Pro

Asn

Val

305

GIn

Gly

Gly

Thr

Thr Lys Asn Gin Val
245

Ser Asp Ile Ala Val
260

Tyr Lys Thr Thr Pro
275

Tyr Ser Lys Leu Thr
290

Phe Ser Cys Ser Val
310

Lys Ser Leu Ser Leu
325

Ser Gln Ala Val Val
340

Glu Thr Val Thr Leu
355

Ser Asn Tyr Ala Asn

370

175

Ser Leu Thr Cys Leu
250

Glu Trp Glu Ser Asn
265

Pro Val Leu Asp Ser
280

Val Asp Lys Ser Arg
295

Met His Glu Ala Leu
315

Ser Pro Gly Gly Gly
330

Thr Gin Glu Ser Ala
345

Thr Cys Arg Ser Ser
360

Trp Val Gln Glu Lys
375

Val Lys Gly Phe Tyr
255

Gly Gin Pro Glu Asn
270

Asp Gly Ser Phe Phe
285

Trp Gin Gin Gly Asn
300 |

His Asn His Tyr Thr -
320

Gly Ser Gly Gly Gly
335

Leu Thr Thr Ser Pro
350

Thr Gly Ala Val Thr
365

Pro Asp His Leu Phe
380



176

~ Thr Gly Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly
385 390 385

Arg Phe Ser Gly Ser Leu Ile Gly Asp Lys Ala Ala Leu
405 410

Gly Ala Gin Thr Glu Asp Glu Ala Ile Tyr Phe Cys Ala
420 425

Ser Asn Leu Trp Val Phe Giy Gly Gly Thr Lys Leu Thr
435 440 445

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
450 455 460

Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Lys
465 470 475

Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr
485 490

Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Giu Trp
500 505

Ile Arg Ser Lys Tyr Asn Asn Tvr Ala Thr Tyr Tyr Ala
515 520 525

Val Pro Ala
400

Thr Ile Thr

Leu Trp Tyr
430

Vai Leu Gly

Ser Glu Val

Gly Ser Leu
480

Tyr Ala Met
495

Val Ala Arg
510

Asp Ser Val



177

Lys Asp Arg Phe Thr lle Ser Arg Asp Asp Ser
530 535

Leu Gln Mot Asn Asn Leu Lys Thr Glu Asp Thr
545 550 555

Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val
565 570

Trp Gly Gin Gly Thr Leu Vai Thr Vai Ser Ala
580 585

210> 65

211> 328

<212> PRT

213> Artificial

220>
223> an artificially synthesized sequence

<400> 65
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu

1 5 10

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
20 25

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser

Gin Ser Ile Leu Tyr
540

Ala Met Tyr Tyr Cys
560

Ser Trp Phe Ala Tyr
575

Ala Pro Ser Ser Lys
i5

Leu Val Lys Asp Tyr
30

Gly Ala Leu Thr Ser



35

Gly Val His
50

Leu Ser Ser
65

Tyr lle Cys

Lys Val Glu

Pro Ala Pro
115

Lys Pro Lys
130

Val Val Val
145

Tyr Val Asp

Giu GlIn Tyr

178

Thr Phe Pro Ala Val Leu Gln Ser

Val Val

Asn Vai
85

Pro Lys
160

Glu Ala

Asp Thr

Asp Val

Giy Val

165

Ala Ser

Pro Ser Ser Ser

15

Lys Pro Ser Asn

90

Asp Lys Thr His

105

Ala Gly Gly Pro Ser Val

Leu Met Ile Ser Arg Thr

_Ser His Glu Asp Pro Glu

155

His Asn Ala Lys

170

Arg Val Val Ser

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

45

Gly Leu Tyr

Gly Thr Gin

Lys Val Asp
85

Cys Pro Pro
110

Leu Phe Pro
125

Giu Val Thr

Lys Phe Asn

Lys Pro Arg

175

Leu Thr Vai

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu



His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305

Gin

Gin

Ala

210

Pro

Thr

Ser

Tyr

Tvr

290

Phe

Giu

180 185

Asp Trp Leu Asn Gly Lys Giu
195 200

Leu Pro Ala Pro lle Giu Lys
215

Arg Glu Pro Gln Val Tyr Thr
230

Lys Asn Gln Val Ser Leu Thr

245

Asp Ile Ala Val Glu Trp Glu
260 265

Lys Thr Thr
275

Pro Pro Val Leu
280

Thr VYal Asp Lys
295

Ser Lys Leu

Val Met His Glu
310

Ser Cys Ser

Ser Leu Ser Leu Ser Pro

179

190

Tyr Lys Cys Lys Val Ser Asn
205

Thr Iie Ser Lys Ala Lys Gly
220

Leu Pro Pro Ser Arg Asp Glu
235 240

Cys Leu Va! Lys Giy Phe Tyr
250 255

Ser Asn Gly Gin Pro Glu Asn
270

Asp Ser Asp Gly Ser Phe Phe
285

Ser Arg Trp Gin Gin Gly Asn
300 '

Ala Leu His Asn Arg Tyr Thr
315 320



180

325

210> 66

211> 587

212> PRT

213> Artificial

220>
<223> an artificially synthesized sequence

<400> 66
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu

1 5 10

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
20 25

Phe Pro Glu Pro Valt Thr Val Ser Trp Asn Ser
35 40

Gly Val His Thr Phe Pro Ala Val Leu Gin Ser
50 55

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser
65 70 75

Tyr lle Cys Asn Val Asn His Lys Pro Ser Asn
85 90

Ala Pro Ser Ser
15

Leu Val Lys Asp
30

Gly Ala Leu Thr
45

Ser Gly Leu Tyr
60

Leu Gly Thr Gin

Thr Lys Val Asp
95

Lys

Tyr

Ser

Ser

Thr

80

Lys



181

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His
100 105

Pro Ala Pro Glu Ala Ala Gly Gly Pro Ser Val
115 120

Lys Pro Lys Asp Thr Leu Met [le Ser Arg Thr
130 135

Val Val Val Asp Vail Ser His Giu Asp Pro Glu
145 150 155

Tyr Val Asp Giy Val Glu Val His Asn Ala Lys
165 170

Glu GIn Tyr Ala Ser Thr Tyr Arg VYal Val Ser
180 185

His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys
195 200

Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle
210 215

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
225 230 235

Thr Cys Pro Pro
110

Phe Leu Phe Pro
125

Pro Glu Val Thr
140

Val Lys Phe Asn

Thr Lys Pro Arg
175

Val Leu Thr Val
180

Cys Lys Val Ser
205

Ser Lys Ala Lys
220

Pro Ser Arg Lys

Cys

Pro

Cys

Trp

160

Giu

Leu

Asn

Gly

Glu
240



182

Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr

245

Pro Ser Asp Ile Ala Val Glu Trp

260

Asn Tyr Lys Thr Thr
275

Pro Pro

Val
280

Leu Tyr Ser Lys Leu Thr Vai Asp

280

Val Phe Ser Cys Ser
305

Gin Lys Ser Leu Ser
325

Gy Ser Gln Ala Val
340

Gly Glu Thr Val Thr
355

205

Val Met
310

Leu Ser

Val Thr

Leu Thr

His

Pro

Gin

Cys
360

Thr Ser Asn Tyr Ala Asn Trp Val

370

375

250

Gly Ser
265

Leu Asp

Lys Ser

Glu Ala

Gly Gly
330

Glu Ser
345

Arg Ser

Gin Glu

255

Asn Gly GIn Pro Glu Asn
270

Ser Asp Gly Ser Phe Phe
285

Arg Trp Gin Gin Gly Asn
300

Leu His Asn His Tyr Thr
315 320

Gly Gly Ser Gly Gly Gly
335

Afa Leu Thr Thr Ser Pro
350

Ser Thr Gly Ala Val Thr
365

Lys Pro Asp His Leu Phe
380



Thr Gly Leu
385

Arg Phe Ser

Gly Ala GIn

Ser Asn Leu
435

Gly Gly Gly
450

Lys Leu Leu
465

Lys Leu Ser

Asn Trp Val

{le Arg Ser
515

183

fte Gly Gly Thr Asn Lys Arg Ala Pro Gly Val Pro Ala
390 395 400

Gly Ser Leu lle Gly Asp Lys Ala Ala Leu Thr lle Thr
405 410 415

Thr Glu Asp Glu Ala Ile Tyr Phe Cys Ala Leu Trp Tyr
420 425 430

Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Giy
440 445

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val
455 460

Glu Ser Gly Gly Gly Leu Val GiIn Pro Lys Gly Ser lLeu
470 475 480

Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr Ala Met
485 490 495

Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg
500 ) 510

Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val
520 525



184

Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser Gin Ser Ile Leu Tyr
530 535 540

Leu Glin Met Asn Asn Leu Lys Thr Glu Asp Thr Ala Met Tyr Tyr Qys
545 550 555 560

Val Arg His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr
565 570 575

Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala
580 585

210> 67

WARDIRY

212> PRT

<213> Homo sapiens

<400> 67
Asp Tle GIn Asn Pro Asp Pro Ala Val Tyr Gln Leu Arg Asp Ser Lys

1 5 10 15

Ser Ser Asp Lys Ser Val Cys Leu Phe Thr Asp Phe Asp Ser Gin Thr
20 25 30

Asn Val Ser GIn Ser Lys Asp Ser Asp Val Tyr [le Thr Asp Lys Thr
35 40 45



185

Val Leu Asp Met Arg Ser Met Asp Phe Lys Ser Asn Ser Ala Val Ala
50 55 60

Trp Ser Asnh Lys Ser Asp Phe Ala Cys Ala Asn Ala Phe Asn Asn Ser
65 70 75 80

Ile Tle Pro Glu Asp Thr Phe Phe Pro Ser Pro Glu Ser Ser Cys Asp
85 90 95

Val Lys Leu Val Glu Lys Ser Phe Glu Thr Asp Thr Asn Leu Asn Phe
100 165 110

Gin Asn Leu Ser Val Ile Gly Phe Arg Ile Leu Leu Leu Lys Val Ala
115 120 125

Gly Phe Asn Leu Leu Met Thr Leu Arg Leu Trp Ser Ser
130 135 140

210> 68
Q211> 179
212> PRT
<213> Homo sapiens

400> 68
Glu Asp Leu Lys Asn Val Phe Pro Pro Glu Val Ala Val Phe Glu Pro

1 5 10 15

Ser Glu Ala Glu lie Ser His Thr Gin Lys Ala Thr Leu Val Cys Leu



Ata Thr

Gly Lys
50

Glu Gin
65

Arg Val

Gin Val

Arg Ala

Ala Asp
130

Ala Thr
145

Val Leu

186

20 25 30

Gly Phe Tyr Pro Asp His Val Glu Leu Ser Trp Trp
35 40 45

Glu Val His Ser Gly Val Ser Thr Asp Pro G!n Pro
b5 60

Pro Ala Leu Asn Asp Ser Arg Tyr Cys Leu Ser Ser
70 75

Ser Ala Thr Phe Trp Gin Asn Pro Arg Asn His Phe
85 90

Gin Phe Tyr Gly Leu Ser Glu Asn Asp Glu Trp Thr
100 105 110

Lys Pro Val Thr Gin lie Val Ser Ala Glu Ala Trp
115 120 125

Cys Gly Phe Thr Ser Glu Ser Tyr Gin Gin Gly Val
135 140

Ile Leu Tyr Glu Ile Leu Leu Gly Lys Ala Thr Leu
150 155

Val Ser Ala Leu Val Leu Met Ala Met Val Lys Arg

Val Asn

teu Lys

Arg Leu
80

Arg Cys
85

Gln Asp

Gly Arg

Leu Ser

Tyr Ala

160

Lys Asp



187

165 170 175

Ser Arg Gly

210> 69

Q2it> 173

212> PRT

<213> Homo sapiens

<400> 69
Asp Lys Gln Leu Asp Ala Asp Val Ser Pro Lys Pro Thr Ile Phe Leu

1 5 10 15

Pro Ser Ile Ala Glu Thr Lys Leu Gin Lys Ala Gly Thr Tyr Leu Cys
20 25 30

Leu Leu Glu Lys Phe Phe Pro Asp Val Iie Lys lle His Trp 6in Glu
35 40 45

Lys Lys Ser Asn Thr Ile Leu Gly Ser Gin Glu Gly Asn Thr Met Lys
50 55 60

Thr Asn Asp Thr Tyr Met Lys Phe Ser Trp Leu Thr Val Pro Glu Lys
65 70 Ik 80

Ser leu Asp Lys Glu His Arg Gys Ile Val Arg His Glu Asn Asn Lys
85 90 95



Asn Gly Val Asp GIn Glu Ile Ile Phe
100 105

Ite Thr Met Asp Pro Lys Asp Asn Cys
115 120

Leu Leu Leu GIn Leu Thr Asnh Thr Ser
130 135

Leu Leu Leu Lys Ser Val Val Tyr Phe
145 150

Leu Arg Arg Thr Ala Phe Cys Cys Asn
165

Q21 70
211> 204
212> PRT
<213> Homo sapiens

<400> 70

188

Pro Pro Ile Lys Thr Asp Val
110

Ser Lys Asp Aia Asn Asp Thr
125

Ala Tyr Tyr Met Tyr Leu Leu
140

Ala Ile Ile Thr Cys Cys Leu
155 160

Gly Glu Lys Ser
170

Lys GIn lLeu Asp Ala Asp Val Ser Pro Lys Pro Thr [le Phe Leu Pro

1 5

10 15

Ser lle Ala Glu Thr Lys Leu GlIn Lys Ala Gly Thr Tyr Leu Cys Leu

20 25

30



Leu

Asn
65

Leu

Gly

Thr

Thr

Thr

145

Leu

Giu Lys Phe Phe Pro Asp Ile lle Lys

35

s Ser Asn Thr Ile

50

Asp Thr Tyr Met

Asp Lys Giu His
85

Ile Asp Gln Giu
100

Val Asp Pro Lys
115

Val Asp Pro Lys
130

Met Asp Pro Lys

Leu Gin Leu Thr
165

Leu

Lys

70

Arg

Asp

Tyr

Asp

150

Asn

40

Gly Ser
55

Phe Ser

Ile Phe

Ser Tyr
120

Asn Tyr
135

Asn Trp

Thr Ser

Gin G

Trp

Vai

Pro

105

Ser

Ser

Ser

Ala

189

Thr
75

Leu

Arg His

80

Pro

Lys Asp

Lvs Asp

Asp

Lys
- 155

Tyr Tyr
170

45

Asn Thr Met Lys
60

Val Pro Glu Glu

Glu Asn Asn Lys

95

Lys Thr Asp Va!

110

Ala Asn
125

Asp Val

Ala Asn
140

Asp Val

Ala Asn Asp Thr

Met Tyr Leu Leu
175

Ile His Trp Gin Gilu Lys

Thr

Ser

80

Asn

Thr

Thr

Ite

Leu

160

Leu



190

Leu Leu Lys Ser Val Val Tyr Phe Ala lle lle Thr Cys Cys Leu Leu
180 185 190

Gly Arg Thr Ala Phe Cys Cys Asn Gly Glu Lys Ser
195 200

Q210> N

Q211> 177

<212> PRT

<213> Homo sapiens

400> M
Pro Ser Tyr Thr Gly Gly Tyr Ala Asp Lys Leu Ile Phe Gly Lys Gly

1 5 10 15

Thr Arg Val Thr VYal Glu Pro Arg Ser Gin Pro His Thr Lys Pro Ser
20 25 30

Val Phe Val Met Lys Asn Gly Thr Asn Val Ala Cys Leu Val Lys Glu
35 40 45

Phe Tyr Pro Lys Asp [le Arg Ile Asn Leu Val Ser Ser Lys Lys [le
50 55 60

Thr Glu Phe Asp Pro Ala lle Val Ile Ser Pro Ser Gly Lys Tyr Asn
65 70 75 80



151

Ala Val Lys Leu Gly Lys Tyr Glu Asp Ser Asn

85

90

Val Gin His Asp Asn Lys Thr Val His Ser Thr

100

105

Thr Asp Ser Thr Asp His Val Lys Pro Lys Giu

115

120

Ser Val Thr Cys
95

Asp Phe Glu Val
110

Thr Giu Asn Thr
125

Gln Pro Ser Lys Ser Cys His Lys Pro Lys Ala Ile Val His Thr

130

135

Lys Val Asn Met Met Ser Leu Thr Val Leu Gly

145 .

150

155

Ala Lys Thr Val Ala Val Asn Phe Leu Leu Thr

Leu

<210>
(AR DS
L212>
<3

<220»
223>

165

12

19

PRT
Artificial

signal seauence

170

140

Leu Arg Met Leu

Aia Lys Leu Phe
175

Ser

Lys

Lys

Glu

Phe

160

Phe



192

<400> 72

Met Gly Trp Ser Cys lle Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

Val His Ser

10> 73
211> 466
212> PRT
<213> Artificial Seguence

220>
223> an artificially synthesized sequence

400> 73
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1 5 10 15

Val His Ser Gin Ala Val Val Thr Gin Glu Ser Ala Leu Thr Thr Ser
20 25 30

~ Pro Gly Glu Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val
35 40 45

Thr Thr Ser Asn Tyr Ala Asn Trp Val Gln Glu Lys Pro Asp His Leu
50 b5 60



Phe

65

Ala

Thr

Tyr

Ser

Ser

145

Asp

Thr

Tyr

Thr Gly Leu

Arg Phe Ser

Gly Ala Gln
100

Ser Asn Leu
115

Ser Ala Ser
130

Lys Ser Thr

Tyr Phe Pro

Ser Gly Val
180

Ser Leu Ser
195

[le

Gly

85

Thr

Trp

Thr

Ser

Glu

165

His

Ser

193

Gly Gly Thr Asn Lys Arg
70 75

Ser Leu Ile Gly Asp Lys
90

Giu Asp Glu Ala Ile Tyr
105

Val Phe Gly Gly Giy Thr
120

Lys Gly Pro Ser Val Phe
135

Gly Gly Thr Ala Ala Leu
150 155

Pro Val Thr Val Ser Trp
170

Thr Phe Pro Ala Val Leu
185

Val Val Thr Val Pro Ser
200

Ala

Ala

Phe

Lys

Pro

140

Gly

Asn

Gin

Ser

Pro Gly Val

Ala Leu Thr
95

Cys Ala Leu
110

Leu Thr Val
125

Leu Ala Pro

Cys Leu Val

Ser Gly Ala
175

Ser Ser Gly
190

Ser Leu Gly
205

Pro

80

lie

Trp

Leu

Ser

Lys

160

Leu

Leu

Thr



Gin

Asp

225

Pro

Pro

Thr

Asn

Arg

305

Val

Ser

Thr Tyr Ile Gys
210

Lys Lys Val Glu

Cys Pro Ala Pro
245

Pro Lys Pro Lys
260

Cys Val Val Val
275

Trp Tyr Val Asp
290

Glu Glu GlIn Tyr

Leu His Gin Asp
325

hsn Lys Ala Leu
340

194

Asn Val Asn His Lys Pro Ser Asn
215 220

Pro Lys Ser Cys Asp Lys Thr His
230 235

Glu Ala Ala Gly Gly Pro Ser Val
250

Asp Thr Leu Met Ile Ser Arg Thr
265

Asp Val Ser His Glu Asp Pro Glu
280 285

Gly VYal Glu Val His Asn Ala Lys
295 300

Ala Ser Thr Tyr Arg Val Val Ser
310 315

Trp Leu Asn Gly Lys Glu Tyr Lys
330

Pro Ala Pro Ile Giu Lys Thr Ile
345

Thr Lys

Thr Cys

Phe Leu
255

Pro Glu
270

Val Lys

Thr Lys

Val Leu

Cys Lys

335

Ser Lys
350

Vai

Pro

240

Phe

Val

Phe

Pro

Thr

320

Val

Ala



195

Lys Gly GIn Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg
355 360 365

Cys Glu Leu Thr Lys Asn Gin Vai Ser Leu Ser Cys Ala Val Lys Gly
370 375 380

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gin Pro
385 390 305 400

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
405 410 415

Phe Phe Leu Val Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln
420 425 430

Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
435 440 445

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Asp Tyr Lys Asp Asp Asp
450 455 460

Asp Lys
465

Q1> 74
211> 251
212> PRT
<213> Artificial Sequence



220>

196

223> an artificially synthesized sequence

400> 74
Met Gly Trp Ser Cys Ile Ile Leu

1 5

Vai His Ser Glu Val Lys Leu Leu
20

Pro Lys Gly Ser Leu Lys Leu Ser
35 40

Asn Thr Tyr Ala Met Asn Trp Val
50 55

Giu Trp Val Ala Arg lle Arg Ser
65 0

Tyr Ala Asp Ser Val Lvs Asp Arg
85

Gin Ser lle Leu Tyr Leu Gin Met
100

Ala Met Tyr Tyr Gys Val Arg His
115 120

Phe Leu VYal
10

Glu Ser Gly
25

Cys Ala Ala

Arg Gln Ala

Lys Tyr Asp
75

Phe Thr lle
90

Asn Asn Leu
105

Gly Asn Phe

Ala Thr Ala Thr Gly
15

Gly Gly Leu Val Gin
30

Ser Gly Phe Thr Phe
45

Pro Gly Lys Gly Leu
60

Asn Tyr Ala Thr Tyr
80

Ser Arg Asp Asp Ser
95

Lys Thr Glu Asp Thr
110

Gly Asn Ser Tyr Vali
125



Ser Trp Phe Ala Tyr Trp Gly Gln Gly
130 135

Ala Ser Val Ala Ala Pro Ser Val Phe
145 150

Gin Leu Lys Ser Gly Thr Ala Ser Val
165

Tyr Pro Arg Glu Ala Lys Val Gin Trp
180 185

Ser Gly Asn Ser GIn Glu Ser Val Thr
195 200

Thr Tyr Ser Leu Ser Ser Thr Leu Thr
210 215

Lys His Lys Val Tyr Ala Cys Glu Val
225 230

Pro Val Thr Lys Ser Phe Asn Arg Gly
245

L210> 75
- <211> 484

197

Thr

Val
170

Lvs

Glu

Leu

Thr

Glu
250

Leu

Phe
155

Cys

Val

Gin

Ser

His

235

Cys

Val Thr Val Ser
140

Pro Pro Ser Asp

Leu Leu Asn Asn
175

Asp Asn Ala Leu
190

Asp Ser Lys Asp
205

Lys Ala Asp Tyr
220

Gin Gly Leu Ser

Ala

Glu

160

Phe

Gin

Ser

Glu

Ser
240



198

212> PRT
213> Artificial Sequence

220>
€223> an artificially synthesized sequence

<400> 75
Met Gly Trp Ser Cys Ile lie Leu Phe Leu Val Ala Thr Ala Thr Gly

1 5 10 15

Val His Ser Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val GiIn
20 25 30

Pro Lys Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Asn Thr Tyr Ala Het Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu
50 55 60

Glu Trp Val Ala Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr
65 70 75 80

Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Ser
85 90 95

Gin Ser 1le Leu Tyr Leu Gin Met Asn Asn Leu Lys Thr Glu Asp Thr
100 105 110



Ala

Ser

Ala

145

Gin

Tyr

Ser

Thr

Lys

225

Pro

Met Tyr Tyr Cys Val Arg His Gly
115 120

Trp Phe Ala Tyr Trp Gly Gin Gly
130 135
Ser Val Ala Ala Pro Ser Val Phe

150

Leu Lys Ser Gly Thr Ala Ser Val
165

Pro Arg Glu Ala Lys Val Gin Trp
180 185

Giy Asn Ser Gin Glu Ser Val Thr
195 200

Tyr Ser Leu Ser Ser Thr Leu Thr
210 215

His Lys Val Tyr Ala Cys Glu Val
230

Val Thr Lys Ser Phe Asn Arg Gly
245

198

Asn Phe

Thr Leu

lie Phe
155

Val Cys
170

Lys Val

Glu Gin

Leu Ser

Thr His
235

Glu Cys
250

Gly Asn Ser
125

Vai Thr Val
140

Pro Pro Ser

Leu Leu Asn

Asp Asn Ala
190

Asp Ser Lys
205

Lys Ala Asp
220

Gln Gly Leu

Tyr

Ser

Asp

Asn

175

Leu

Asp

Tyr

Ser

Val

Ala

Glu

160

Phe

Gin

Ser

Giu

Ser
240

Asp Lys Thr His Thr

255



Cys Pro Pro Cys Pro Ala Pro Glu Ala
260 265

Leu Phe Pro Pro Lys Pro Lys Asp Thr
9785 280

L § W

Glu Val Thr Cys Val Val Val Asp Val
290 295

Lys Phe Asn Trp Tyr Val Asp Gly Val
305 310

Lys Pro Arg Giu Glu GIn Tyr Ala Ser
325

200

Ala Gly Gly Pro Ser Val Phe

Leu

Ser

Glu

Thr
330

Leu Thr Val Leu His Gin Asp Trp Leu Asn

340 345

Lys Val Ser Asn Lys Ala Leu Pro Ala
355 360

Pro

et

His

Tyr

Gly

Lys Ala Lys Gly GlIn Pro Arg Glu Pro Gin Val

370 375

Ser Arg Cys Glu Leu Thr Lys Asn Gin Vai Ser

385 390

395

Glu
300

His

Arg

Lys

Glu

Tyr

380

Leu

Ser

285

Asp

Asn

Val

Glu

Lys

365

Thr

Ser

270

Arg Thr Pro

Pro Glu Val

Ala Lys Thr
320

Val Ser Val
335

Tvr Lys Cys
350

Thr Tle Ser

Leu Pro Pro

Cys Ala Val
400



201

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
405 410 415

Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
420 425 420

Gly Ser Phe Phe Leu Val Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
435 440 445

Gln GIn Gly Asn Val Phe Ser Cys Ser Val Met His Giu Ala Leu His
450 455 460

Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Asp Tyr Lys Asp
465 470 475 480

Asp Asp Asp Lys

210> 76
211> 233
212> PRT
213> Artificial Seguence

{2200
223> an artificially synthesized sequence

<400> 76

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15



202

Val His Ser Gln Ala Val Val Thr Gin Glu Ser Ala Leu Thr Thr Ser
20 25 30

Pro Gly Glu Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val
35 40 4h

Thr Thr Ser Asn Tyr Ala Asn Trp Val GIn Glu Lys Pro Asp His Leu
50 55 60

Phe Thr Gly Leu Iie Gly Gly Thr Asn Lys Arg Ala Pro Gly Val Pro
65 70 75 80

Ala Arg Phe Ser Gly Ser Leu lle Gly Asp Lys Ala Ala Leu Thr Ile
85 80 95

Thr Gly Ala Gin Thr Glu Asp Glu Ala Ile Tyr Phe Cys Ala Leu Trp
100 105 110

Tyr Ser Asn Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
115 120 125

Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser
130 135 140

Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys
145 150 155 160



203

Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu

165 170 175

Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu

180 185 190

Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr

195 200 205

Gin Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val

210

215 220

Asp Lys Lys Val Glu Pro Lys Ser Cys

225

210>
<211>
212>
213>

<220>
<223>

<400>

230

77

466

PRT

Artificial Sequence

an artificially synthesized sequence

17

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1

5 10 15



Val

Pro

Thr

Pro

65

Afa

Ser

Tyr

Ser

Ser
145

His Ser Gin Thr
20

Gly Gly Thr Val
35

Ser Gly Asn Tyr
50

Arg Gly Leu lie

Arg Phe Ser Gly
85

Val Val Thr

Thr Leu Thr
40

204

Gin Glu Pro
25

Cys Gly Ser

Pro Asn Trp Val Gin Gin

55

Gly Gly Thr
70

Ser Leu Leu

Lys Phe Leu
75

Gly Gly Lys
90

Gly Val Gin Pro Glu Asp Glu Ala Giu Tyr

100

105

Ser Asn Arg Trp Val Phe Gly Gly Gly Thr

115

Ser Ala Ser Thr
130

L.ys Ser Thr Ser

120

lys Gly Pro
135

Gly Gly Thr
150

Ser Val Phe

Ala Ala Leu
155

Ser Leu Thr Val Ser
30

Ser Thr Gly Ala Val
45

Lys Pro Gly Gin Ala
60

Ala Pro Gly Thr Pro
80

Ala Ala Leu Thr Leu
95

Tyr Cys Val Leu Trp
110

Lys Ley Thr Val Leuy
125

Pro Leu Ala Pro Ser
140

Gly Cys Leu Val Lys
160



Asp

Thr

Tyr

Gin

Asp

225

Pro

Pro

Thr

Ash

Tyr

Ser

Ser

Thr

210

Lys

Cys

Pro

Cys

Trp
290

Phe Pro Glu
165

Gly Val His
180

Leu Ser Ser
195

Tyr Ile Cys

Lys Val Glu

Pro Ala Pro
245

Lys Pro Lys
260

Val Val Val
275

Pro Val
Thr Phe
Val V#i
Asn Val

215

Pro Lys
230
Glu Ala

Asp Thr

Asp Val

205

Thr Val Ser Trp
170

Pro Ala Val Leu
185

Thr Val Pro Ser
200

Asn His Lys Pro

Ser Cys Asp Lys
235

Ala Gly Gly Pro
250

Leu Met lle Ser
265

Ser His Glu Asp
280

Tyr Val Asp Gly Val Glu Val His Asn

295

Asn Ser

Gin Ser

Ser Ser
205

Ser Asn
220

Thr His

Ser Val

Arg Thr

Pro Glu

285

Ala Lys
300

Gly Ala Leu
175

Ser Gly Leu

190

Leu Gly Thr

Thr Lys Val

Thr Pro

240

Cys

Phe Leu
255

Phe

Pro Giu Val

270

Val Lys Phe

Thr Lys Pro



Arg Glu Glu
305

Val Leu His

Ser Asn Lys

Lys Gly Gin
355

Cys Glu Leu
370

Phe Tyr Pro
385

Glu Asn Asn

Phe Phe Leu

Gly Asn Val
435

206

Gin Tyr Ala Ser Thr Tyr Arg Val Val
310 315

Gin Asp Trp Leu Asn Gly Lys Glu Tyr
325 330

Ala Leu Pro Ala Pro lle Glu Lys Thr
340 345

Pro Arg Glu Pro Gln Val Tyr Thr Leu
360

Thr Lys Asn Gin Val Ser Leu Ser Cys
375 380

Ser Asp lle Ala Val Glu Trp Glu Ser
390 395

Tyr Lys Thr Thr Pro Pro Val Leu Asp
405 410

Val Ser Lys Leu Thr Val Asp Lys Ser
420 425

Ser

Lys

Pro

365

Ala

Asn

Ser

Val

Cys

Ser

350

Pro

Val

Gly

Asp

Leu

Lys

335

Lys

Ser

Lys

Gin

Gly
415

Arg Trp Gln

430

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn

440

445

Thr

320

Val

Ala

Arg

Gly

Pro

400

Ser

Gin

His



207

Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Asp Tyr Lys Asp Asp Asp
450 455 460

Asp Lys
465

210> 78

211> 251

212> PRT

213> Artificial Sequence

{2200
<223> an artificially synthesized sequence

<400> 78

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
i 5 10 15

Val His Ser Glu Val GlIn Leu Val Glu Ser Gly Gly Gly Leu Val GIn
20 25 30

Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Asn Lys Tyr Ala Met Ash Trp Val Arg Gin Ala Pro Gily Lys Gly Leu
50 55 60

Glu Trp Val Ala Arg lie Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr
65 70 75 80



208

Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr lle Ser Arg Asp Asp Ser
85 : 90 95

Lys Asn Thr Ala Tyr Leu Gin Met Asn Asn Leu Lys Thr Glu Asp Thr
100 105 110

Ala Val Tyr Tyr Cys Val Arg His Gly Asn Phe Gly Asn Ser Tyr lle
115 120 125

Ser Tyr Trp Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 135 140

Ala Ser Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu
145 150 155 160

Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys lLeu Leu Asn Asn Phe
165 170 175

Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu GIn
180 185 190

Ser Gly Asn Ser Gin Glu Ser Val Thr &lu GIn Asp Ser Lys Asp Ser
195 200 205

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
210 215 220



209

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Sef
225 230 235 240

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
245 250

210> 79

Q211> 475

212> PRT

213> Artificial Sequence

2205
223> an artificially synthesized seguence

<400> 79
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1 5 10 15

Val His Ser Glu Val Gln Leu Leu Glu Gin Ser Gly Ala Glu Leu Val
20 25 30

Arg Pro Gly Thr Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala
35 40 45

Phe Thr Asn Tyr Trp Leu Gly Trp Val Lys Gin Arg Pro Gly His Gly
50 55 680



leu

65

Asn

Ser

Val

Trp

Pro

145

Thr

Thr

Pro

210

Glu Trp Ile Gly Asp lle Phe Pro Gly Ser Gly Asn lle His Tyr
70 75 80

Glu Lys Phe Lys Giy Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser
85 a0 95

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Phe Glu Asp Ser Ala
100 105 110

Tyr Phe Cys Ala Arg Leu Arg Asn Trp Asp Glu Pro Met Asp Tyr
115 120 125

Gly Gin Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly
130 135 140

Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
150 155 160

Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
165 170 175

Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
180 185 | 190

Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
195 200 205



Thr

Asn

225

Ser

Ala

Leu

Ser

Glu

305

Thr

Asn

Val Pro Ser Ser Ser Leu
210 215

His Lys Pro Ser Asn Thr
230

Cys Asp Lys Thr His Thr
245

Gly Gly Pro Ser Val Phe
260

Met Ile Ser Arg Thr Pro-
275

His Glu Asp Pro Glu Val
290 295

Val His Asn Ala Lys Thr
310

Tyr Arg Val Val Ser Val
325

Gly Lys Glu Tyr Lys COys
340

211

Gly Thr Gin Thr

Lys Val Asp Lys
235

GCys Pro Pro Cys
250

Leu Phe Pro Pro
265

Glu Val Thr Cys
280

Lys Phe Asn Trp

Lys Pro Arg Glu
315

Leu Thr Val Leu
330

Lys Val Ser Asn
345

Tvr [le Gys Asn Val
220

Lys Val Glu Pro Lys
240

Pro Ata Pro Glu Ala
255

Lys Pro Lys Asp Thr
270

Val Val Val Asp Val
285

Tyr Val Asp Gly Val
300

Glu GIn Tyr Ala Ser
320

His Gln Asp Trp Leu
335

Lys Ala Leu Pro Ala
350



Pro

Gin

Val

385

Val

Pro

Thr

Val

Leu
465

212

[le Glu Lys Thr Ife Ser Lys Ata Lys Gly Gin Pro Arg Glu Pro

355 360

Val Cys Thr Leu Pro Pro Ser Arg Asp Glu
370 37%

Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr
390 395

Glu Trp Giu Ser Asn Gly Gin Pro Glu Asn
405 410

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
420 425

Val Asp Lys Ser Arg Trp Gin Gln Gly Asn
435 440

Met His Glu Ala Leu His Asn His Tyr Thr
450 455

Ser Pro His His His His His His His His
470 475

<210> 80

Q211> 239

212> PRT

213> Artificial Sequence

365

Leu Thr Lys Asn
380

Pro Ser Asp lle

Asn Tyr Lys Thr
415

Leu Tyr Ser Lys
430

Val Phe Ser Cys
445

GIn Lys Ser Leu
460

Gin

Ala

400

Thr-

Leu

Ser

Ser



<2205

213

223> an artificially synthesized sequence

<400> 80

Met Gly Trp
i

Yal His Ser

Thr Ala Gly
35

Leu Asn Ser
50

10

Glu Leu Val Met Thr Gin Ser

25

Glu Lys Yal Thr Met Ser Cys

40

59

Pro Gly Gln Pro Pro Lys Leu Leu lle Tyr

65

Ser Giy Val

Thr Leu Thr

Pro Asp Arg Phe Thr Gly Ser

90

105

Cys Glin Asn Asp Tyr Ser Tyr Pro Leu Thr

115

120

Ser Cys Ile Ile Leu Phe Leu Val

Pro

Lys

Gly Asn Gln Lvys Asn Tyr Leu Thr

Trp
15

Gly

Ile Ser Ser Val Gin Ala Glu Asp

Phe

Ala Thr Ala Thr
15

Ser Ser Leu Thr
30

Ser Ser Gin Ser
45

Trp Tyr Gln Gln
60

Ala Ser Thr Arg

Ser Gly Thr Asp
05

Leu Ala Val Tyr
110

Gly Ala Gly Thr
125

Gly

Val

Leu

Lys

Giu

80

Phe

Tyr

Lys



214

Leu Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Va) Phe [le Phe Pro
130 135 140

Pro Ser Asp Glu GlIn Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu
145 150 155 160

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp
165 170 175

Asn Ala Leu GIn Ser Gly Asn Ser GIn Glu Ser Val Thr Gliu Gin Asp
180 185 190

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205

Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Giu Val Thr His Gin
210 215 220

Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

210> 81

211> 453

212> PRT

213> Artificial Sequence

<220>



215

223> an artificially synthesized sequence

<400> 81

Giu Val Lys Leu Leu Glu Ser Gly Gly

1

5

Ser Leu Lys Leu Ser Cys Ala Ala Ser

20

25

Ala Met Asn Trp Val Arg Gln Ala Pro

Ala

Ser

65

Leu

Tvr

Ala

35

40

Arg lle Arg Ser Lys Tyr Asn Asn

50

55

Val Lys Asp Arg Phe Thr lle Ser

10

Tyr Leu Gin Met Asn Asn Leu Lys

85

Cys Val Arg His Gly Asn Phe Gly

100

105

Tyr Trp Gly Gin Gly Thr Leu Val

115

120

Gly Leu VYal GIn Pro Lys Gly
10 15

Gly Phe Thr Phe Asn Thr Tyr
30

Gly Lys Gly Leu Glu Trp Val
45

Tyr Ala Thr Tyr Tyr Ala Asp
60

Arg Asp Asp Ser GIn Ser lle
75 80

Thr Glu Asp Thr Ala Met Tyr
90 95

Asn Ser Tyr Val Ser Trp Phe
110

Thr Val Ser Ala Ala Ser Thr
125



Lys

Gly

145

Pro

Thr

Val

Asn

Pro

225

Glu

Asp

216

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser
130 135
Gly Thr Ala Ala Leu Gly Cys Leu Val Lys

150 165

Val Thr Val Ser Trp Asn Ser Gly Ala Leu
165 170

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu
180 i85

Val Thr Val Pro Ser Ser Ser Leu Gly Thr
195 200

Val Asn His Lys Pro Ser Asn Thr Lys Val
210 215

Lys Ser Cys Asp Lys Thr His Thr Cys Pro
230 235

Ala Ala Gly Gly Pro Ser Val Phe Leu Phe
245 250

Thr Leu Met Ile Ser Arg Thr Pro Giu Val
260 265

Ser Lys Ser Thr Ser
140

Asp Tyr Phe Pro Glu
160

Thr Ser Gly Val His
175

Tyr Ser Leu Ser Ser
160

Gln Thr Tyr lle Cys
205

Asp Lys Lys Val Glu
220

Pro Cys Pro Ala Pro
240

Pro Pro Lys Pro Lys
255

Thr Cys Val Val Val
270



Asp Val Ser
275

Gly Val Glu
290

Ala Ser Thr
305

Trp Leu Asn

Pro Ala Pro

Glu Pro Gin
355

Asn Gln Val
370

[te Ala Val
385

Thr Thr Pro

His Glu Asp

Val His Asn

Tyr Arg Val
310

Gly Lys Glu
325

fle Glu
340

Lys

Thr

Val Tyr

Thr

Ser Leu

Glu Trp Glu

390

Pro Val
405

Leu

217

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
280 285

Lys Thr Lys Pro Arg Glu Glu Gln Tyr

la
85 30

Val Ser Val Leu Thr Val Leu His GIn Asp

315 320

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
330 335

Thr lle Ser Lys Ala Lys Gly Gln Pro Arg

345 350

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys
360 365

Gys
375

Leu Val Lys Gly Phe Tyr Pro Ser Asp
380

Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys
395 400

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
410 415



218

Lys Leu Thr Val Asp Lys Ser Arg Trp GiIn Gin Gly Asn Val Phe Ser
420 425 430

Cys Ser Val Met His Giu Ala Leu His Asn His Tyr Thr Gin Lys Ser
435 440 445

Leu Ser Leu Ser Pro
450

210> 82
211> 216
212> PRT
213> Artificial Sequence

220>
<223> an artificially synthesized seqguence

<400> 82
Gin Ala Val Val Thr Gin Glu Ser Ala Leu Thr Thr Ser Pro Gly Glu

1 5 10 15

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser
20 25 30

Asn Tyr Ala Asn Trp Val Gin Glu Lys Pro Asp His Leu Phe Thr Gly
35 40 45

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Gly Val Pro Ala Arg Phe
50 55 60



Ser
65

Gln

Leu

Ala

Ser

Glu

145

Ser

Leu

Val

218

Gly Ser Leu Ile Gly Asp Lys Ala Ala Leu Thr

70

Thr Glu Asp Glu Ala
85

Trp Val Phe Gly Gly
100

Ata Pro Ser Val Phe
115

Gly Thr Ala Ser Val
130

Ala Lys Val Gin Trp
150

GIn Glu Ser Val Thr
165

Ser Ser Thr Leu Thr
180

Tyr Ala Cys Glu Val
195

Gly

Ile

Val

135

Lys

Glu

leu

Thr

15

Tyr Phe Cys Ala Leu
90

Thr Lys Leu Thr Val
105

Phe Pro Pro Ser Asp
120

Gys Leu Leu Asn Asn
140

Val Asp Asn Ala Leu
155

Gin Asp Ser Lys Asp
170

Ser Lys Ala Asp Tyr
185

His Gin Gly Leu Ser
200

Ile

Trp

Leu

Glu

125

Phe

Glin

Ser

Glu

Ser
205

Thr Gly Ala
80

Tyr Ser Asn
g5

Arg Thr Val
110

Gin Leu Lys

Pro Arg

Tyr

Gly Asn
160

Ser

Thr Tyr Ser

175

Lvs
190

His Lys

Pro Val Thr



220

Lys Ser Phe Asn Arg Gly Glu Cys
210 215

210> 83

211> 443

<212> PRT

<213> Artificial Sequence

<220>
223> an artificially synthesized sequence

<400> 83
Gin Val Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys

1 5 10

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
20 25

Glu Met His Trp Ile Arg Gin Pro Pro Gly Gln Gly Leu
35 40 45

Gly Ala Ile Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser
50 55 60

Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser
65 70 75

Pro Gly Ala
15

Thr Asp Tyr
30

Glu Trp Ile

Gin Lys Phe

Thr Ala Tyr
80



Met

Thr

Val

Ser

Lys

145

Leu

Leu

Thr

Val

Glu Leu

Arg Phe

Ser Ser
115

Ser Lys
130

Asp Tyr

Thr Ser

Tyr Ser

Gln Thr
195

Asp Lys
210

Ser

Tyr

100

Ala

Ser

Phe

Gly

Leu

180

Tyr

Lys

Ser
85

Ser

Ser

Thr

Pro

Val

165

Ser

Leu

Tyr

Thr

Ser

Glu

150

His

Ser

Ite Cys

Val

Glu

Thr Ser

Thr Tyr

Lvs Gly
120

Gly Gly
135

Pro Val

Thr Phe

Yal Val

Asn Val

200

Pro Lys
215

221

Glu Asp Thr
90

Trp Gly Gin
105

Pro Ser Val

Thr Ala Ala

Thr Val Ser
155

Pro Ala Val
170

Thr Val Pro
185

Asnt His Lys

Ser Cys Asp

Ala Val

Gly Thr

Phe Pro
125

Leu Gly
140

Trp Asn

Leu Gin

Ser Ser

Pro Ser

205

Lys Thr
220

Tyr Tyr
05

Leu Val

11
i

Leu Ala

Cys Leu

Ser Gly

Ser Ser

175

Ser Leu
180

Asn Thr

His Thr

Cvs

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys



Pro

225

Phe

Val

Phe

Pro

Thr

305

Val

Ala

222

Pro Cys Pro Ala Pro Giu Ala Ala Gly Gly Pro Ser

230

235

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile

245

250

Thr Cys Val Val Val Asp Val Ser His Glu

260

265

Asn Trp Tyr Val Asp Gly Val Glu Val His

275

280

Arg Glu Glu Gin Tyr Ala Ser Thr Tyr Arg

290

295

Vai Leu His GIn Asp Trp Leu Asn Gly Lys

310

315

Ser Asn Lys Ala Leu Pro Ala Pro [le Giu

325

330

Ser Arg

Asp Pro

Asn Ala
285

Val Val
300

Glu Tyr

Lys Thr

Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr Thr Leu

340

345

Arg Asp Glu Leu Thr Lys Asn GlIn Val Ser Leu Thr Cys

355

360

365

Val Phe

Thr Pro

255

Glu Val

270

Lys Thr

Ser Val

Lys Cys

Iie Ser

335

Lau

240

Giu

Lys

Lys

Leu

Lvs

320

Lys

Pro Pro Ser

350

Leu Val

Lys



223

Gly Phe Tyr Pro Ser Asp_I!e Ala Val Glu Trp G{u Ser Asn Gly Gin

370

375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly

385

390 395 400

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln

405 410 415

Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn

420 . 425 430

His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro

210>
21>
Qi
<213

<2207
{2237

<400>

435 440

84
219
PRT
Artificial Sequence

an artificially synthesized seguence

84

Asp Ile Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

1

5 10 15

Giu Pro Ala Ser 1le Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser

20 25 30



224

Asn Arg Asn Thr Tyr Leu His Trp Tyr GIn GIn
35 40

Pro Arg Leu Leu Ile Tyr Lys Val Ser Asn Arg
50 55

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
65 70 75

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr
85 a0

Thr His Val Pro Pro Thr Phe Gly Gln Gly Thr
100 105

Arg Thr Val Ala Ala Pro Ser Val Phe [le Phe
115 120

Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys
130 135

Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val
145 150 155

Ser Gly Asn Ser Gin Glu Ser Va! Thr Glu Gin
165 170

Lys Pro Gly GIn
45

Phe Ser Gly Val
60

Phe Thr Leu Lys

Tyr Cys Ser GIn
95

L.ys Leu Glu [le
110

Pro Pro Ser Asp
125

Leu Leu Asn Asn
140

Asp Asn Ala lLeuy

Asp Ser Lys Asp
175

Ala

Pro

80

Asn

lys

Glu

Phe

Gin

160

Ser



225

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
' 180 185 _ 190

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln &ly Leu Ser Ser
195 200 205

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu COys
210 215 '

210> 85
211> 453
212> PRT
<213> Artificial Sequence

{2200
<223> an artificially synthesized sequence

<400> 85
Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val GIn Pro Lys Gly

1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Thr Tyr
20 25 30

Aa Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gliy Leu Glu Trp Val
35 40 45



Ala Arg Tle Arg Ser Lys Tyr
50 55

Ser Val Lys Asp Arg Phe Thr
65 70

Leu Tyr Leu Gin Met Asn Asn
85

Tyr CGys Vai Arg His Gly Asn
100

Ala Tyr Trp Gly GIn Gly Thr
115

Lys Gly Pro Ser Val Phe Pro
130 135

Gly Gly Thr Ala Ala Leu Gly
145 150

Pro Yal Thr Val Ser Trp Asn
165

Thr Phe Pro Ala Val Leu Lys
180

226

Asn Asn Tyr Ala Thr Tyr
60

Ile Ser Arg Asp Asp Ser
75

Leu Lys Thr Glu Asp Thr
80

Phe Gly Asn Ser Tyr VYal
105

Leu Val Thr Val Ser Ala
120 125

Leu Ala Pro Ser Ser Lys
140

Cys Leu Val Lys Asp Tyr
155

Ser Gly Ala Leu Thr Ser
170

Ser Ser Gly Leu Tyr Ser
185

Tyr Ala

Gin Ser

Ala Met
95

Ser Trp
110

Ala Ser

Ser Thr

Asp

[le

80

Tyr

Phe

Thr

Ser

Phe Pro Glu

Gly Val
175

Leu Ser
180

160

His

Ser



Vai Val Thr Val Pro Ser Ser
195

Asn Val Asn His Lys Pro Ser
210 215

Pro Lys Ser Cys Asp Lys Thr
225 230

Giu Ala Ala Gly Gly Pro Ser
245

Ser Leu

200

Asn Thr

His Thr

Val Phe

Asp Thr Leu Met Ile Ser Arg Thr Pro

260

265

Asp Val Ser His Glu Asp Pro Glu Val

275

Gly Val Glu Val His Asn Ala
290 295

Ala Ser Thr Tyr Arg Val Val
305 310

Trp Leu Asn Gly Lys Giu Tyr
325

280

Lys Thr

Ser Val

Lys Oys

227

Gly Thr Gln

Lys Val Asp
220

Cys Pro Pro
235

Leu Phe Pro
250

Giu Val Thr

Lys Phe Asn

Lys Pro Arg
300

Leu Thr Val
315

Lys Val Ser
330

Thr

205

Lys

Cys

Pro

Cys

Trp

285

Glu

Leu

Asn

Tyr [le Cys

Lys Val Giu

Pro Ala Pro
240

Lys Pro Lys
255

Val Val Val
270

Tyr Val Asp

Glu Gin Tyr

His Gin Asp
320

Lys Ala Leu
335



228

Pro Ala Pro Ile Glu Lys Thr Iie Ser Lys Ala Lys Giy Gin
340 345 350

Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Cys Glu Leu
355 360 365

Asn Gin Val Ser Leu Ser Cys Ala Val Lys Gly Phe Tyr Pro
370 375 380

Ile Ala Val Giu Trp Glu Ser Asn Gly Glin Pro Giu Asn Asn
385 380 395

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
405 410

Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val
420 425 430

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin
435 440 445

Leu Ser Leu Ser Pro
450

210> 86

Q11> 216

<212> PRT

213> Artificial Sequence

Pro Arg

Thr Lys

Ser Asp

Tyr Lys

400

Val Ser
415

Phe Ser

Lys Ser



<220>

229

<223> an artificially synthesized sequence

<400> 86
Gln Ala Val Val Thr
i 5

The Val Thr Leu Thr
20

10

Cys Arg Ser Ser Thr Gly Ala Val Thr

30

Asn Tyr Ala Asn Trp Val Gln Glu Lys Pro Asp His Leu Phe

35

Leu Ile Gly Gly Thr
50

45

Asn Lys Arg Ala Pro Gly Val Pro Ala

60

Ser Gly Ser Leu Ile Gly Asp Lys Ala Ala Leu Thr Ile Thr

65

GIn Thr Glu Asp Glu
85

15

Ala lle Tyr Phe Cys Ala Leu Trp Tyr

80

Gin Glu Ser Ala Leu Thr Thr Ser Pro Gly Glu

b

Thr Ser

Thr Gly

Arg Phe

Gly Ala

80

Ser Asn
95

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Arg Thr Val

100

Ala Ala Pro Ser Val
115

110

Phe Ile Phe Pro Pro Ser Asp Glu Gin

125

Leu Lys



Ser Gly Thr Ala Glu Val Val
130 135

Glu Aia Lys Val Gin Trp Lys
145 150

Ser Glu Glu Ser Val Thr Glu
165

Leu Ser Ser Thr Leu Glu Leu
180

Val Tyr Ala Cys Glu Val Thr
195

Lys Ser Phe Asn Arg Gly Glu
210 215

210> 87

211> 443

212> PRT

<213> Artificial Sequence

<2207

230

Cys Leu Leu Asn Asn Phe Tyr Pro Arg

140

Val Asp Asn Ala Leu Gln Ser Gly Asn

155

160

GIn Asp Ser Lys Asp Ser Thr Tyr Ser

170

175

Ser Lys Ala Asp Tyr Glu Lys His Lys

185

190

His Gin Gly Leu Ser Ser Pro Val Thr

200

Cys

223> an artificially synthesized sequence

<400> 87

205



231

GIn Val Gin Leu Val GIn Ser Giy Ala Giu Val Lys

1

Ser Val

Giu Met

Gly Ala

50

Lys Gly

65

Met Glu

Thr Arg

Val Ser

Ser Ser
130

5 10

Lys Val Ser Cys Lys Ala Ser Gly Tyr
20 25

His Trp Ile Arg Gln Pro Pro Gly Gln
35 40

Ite Asp Pro Lys Thr Gly Asp Thr Ala
55

Arg Val Thr Leu Thr Ala Asp Lys Ser
70 75

Leu Ser Ser Leu Thr Ser Glu Asp Thr
85 80

Phe Tyr Ser Tyr Thr Tyr Trp Gly GIn
100 105

Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120

Lys Ser Thr Ser Gly Gly Thr Ala Ala
135

Thr

Gly

Tyr

60

Thr

Ala

Gly

Phe

Leu
140

Lys

Phe

| eu

45

Ser

Ser

Val

Thr

Pro

125

Gly

Pro Gly Ala
15

Thr Asp Tyr
30

Glu Trp Ile

Gln Lys Phe

Thr Ala Tyr
80

Tyr Tyr Cys
g5

Leu Yal Thr
110

Leu Ala Pro

Cys Leu Val



Glu Asp Tvr Phe Pro
145

Leu Thr Ser Gly Val
165

Leu Tyr Ser Leu Ser
180

Thr Gin Thr Tyr lle
185

Val Asp Lys Lys Val
210

Pro Pro Cys Pro Ala
225

Phe Pro Pro Lys Pro
245

Val Thr Cys Val Val
260 '

Phe Asn Trp Tyr Val
275

Glu Pro Val
150

His Thr Phe

Ser Val Val

Cys Asn Val
200

Giu Pro Lys
215

Pro Glu Ala
230

Lys Asp Thr

Val Asp Val

Asp Gly Val
280

232

Thr Val Ser
155

Pro Ala Val
170

Thr Val Pro
185

Asn His Lys

Ser Cys Asp

Ala Gly Gly
235

Leu Met Ile
250

Ser His Glu
265

Glu Val His

Trp Asn

Leu Glu

Ser

Ser

Ser
205

Pro

Lys Thr

220

Pro Ser

Arg

Ser

Pro

Asp

Asn Ala
285

Ser Gly Ala
160

Ser Ser Gly

175

Ser Leu Gly

190

Asn Thr Lys

His Thr Cys

Val Phe Leu

240

Thr Pro Giu

255

Glu Val
270

Lys

Lys Thr Lys



233

Pro Arg Glu Glu Gin Tyr Ala Ser Thr Tyr Arg Val Val Ser Val Leu
290 295 300

Thr Val Leu His Gln Asp Trp Leu Asn Gly Lvs Glu Tyr Lys Oys Lys
305 310 315 320

Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys
325 330 335

Ala Lys Gly Gin Pro Arg Glu Pro Gln Val Oys Thr Leu Pro Pro Ser
340 345 350

Arg Asp Glu Leu Thr Lys Asn GIn Val Ser Leu Trp Cys Leu Val Lys
355 360 365

Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly GIn
370 375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
385 390 395 400

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin
405 410 415

Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
420 425 430



234

His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro
435 440

210> 88
Q211> 443
212> PRT
<213> Artificial Seguence

220>
223> an artificially synthesized sequence

<400> 88
GEQ Val GIn Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Glu Met His Trp Ile Arg Gin Pro Pro Gly Gln Gly Leu Glu Trp lle
35 40 45

Gly Ala lle Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gin Lys Phe
50 55 60

Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Giu Asp Thr Ala VYal Tyr Tyr Cys
85 90 85



Thr Arg Phe

Val Ser Ser

115

Ser Lys
130

Ser

Giu
145

Asp Tyr

Leu Thr Ser

Leu Tyr Ser

Thr Gln Thr

195

Val Asp Glu

210

Pro
225

Pro Cys

Tyr Ser
100

Ala Ser

Ser Thr

Phe Pro

Gly Val
165

Leu Ser
180

Tyr lle

Lys Val

Pro AEé

235

Tyr Thr Tyr Trp Gly GIn
105

Thr Lys Giy Pro Ser Val
120

Ser Gly Gly Thr Ala Ala
135

Glu Pro Val Thr Val Ser
150 155

His Thr Phe Pro Ala Val
170

Ser Val Val Thr Val Pro
185

Cys Asn Val Asn His Lys
200

Glu Pro Lys Ser Gys Asp
215

Pro Glu Ala Ala Gly Gly
230 235

Gly Thr

Phe Pro
125

Leu Gly
140

Trp Asn

Leu Glu

Ser Ser

Pro Ser
205

Lys Thr
220

Pro Ser

Leu Val Thr
110

Leu Ala Pro

Cys Leu Val

Ser Gly Ala
160

Ser Ser Gly
175

Ser Leu Gly
180

Asn Thr Lys

His Thr Cvs

Val Phe Leu
240
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Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg
245 250

Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265

Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

Pro Arg Glu Glu Gin Tyr Ala Ser Thr Tyr Arg Val Val
290 295 300

Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315

Val Ser Asn Lys Ala Leu Pro Ala Pro lie Glu Lys Thr
325 330

Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Cys Thr Leu
340 345

Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Trp Cys
355 360 365

Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser
370 375 380

Thr Pro Glu
255

Giu Val Lys
270

Lys Thr Lys

Ser Val Leu

Lys Cys Lys
320

ile Ser Lys
335

Pro Pro Ser
350

Leu Val Lys

Asn Gly Gin
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Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
385 390 395 400

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin
405 410 415

Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
420 425 430

His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro
435 440

<210> 89

211> 219

212> PRT

213> Artificial Sequence

<220>
223> an artificially synthesized sequence

400> 8%
Asp Ile Val Met Thr GIn Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30
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Asn Arg Asn Thr Tyr Leu His Trp Tyr Gln Gin

35

Pro Arg Leu Leu Tle Tyr Lys Val Ser Ash Arg

50

55

40

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp

65

10

15

Ser Arg Val Giu Ala Glu Asp Val Gly Val Tyr

85

80

Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr

100

105

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe

115

120

GIn Leu Lys Ser Gly Thr.Aia Lys Val Val Cvs

130

135

Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val

145

150

155

Ser Gly Asn Ser Lys Glu Ser Val Thr Glu Gin

165

170

Lys Pro Gly Gin Ala
45

Phe Ser Gly Val Pro
60

Phe Thr Leu Lvs lie
80

Tyr Cys Ser Gin Asn
95

Lys Leu Glu [le Lys
110

Pro Pro Ser Asp Glu
125

Leu Leu Asn Asn Phe
140

Asp Asn Ala Leu Gln
160

Asp Ser Lvs Asp Ser
175
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Thr Tyr Ser Leu Ser Ser Thr Leu Lys Leu Ser Lys Ala Asp Tyr Glu
180 185 ‘ 180

Lys His Lys Val Tyr Ala Cys Giu Val Thr His Gln Gly Leu Ser Ser
195 200 205

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

210> 90
211> 218
212> PRT
213> Artificial Sequence

220>
€223> an artificially synthesized seguence

<400> 90
Asp Ile Val Met Thr GlIn Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

1 o 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val His Ser
20 25 30

Asn Arg Asn Thr Tyr Leu His Trp Tyr Gin GIn Lys Pro Gly Gin Ala
35 40 45

Pro Arg Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Giy Val Pro
50 55 60



Asp

65

Ser

Thr

Arg

Gin

Tyr

145

Ser

Thr

Lys

Arg Phe

Arg Val

His Val

Thr Val

115

Leu Lys

130

Pro Arg

Gly Asn

Tyr Ser

His Lys
195

Ser Gly Ser
70

Glu Ala Glu
85

Pro Pro Thr
100

Ata Ala Pro

Ser Gly Thr

Glu Ala Lys
150

Ser Lys Glu
165

Leu Ser Ser
180

Val Tyr Ala

Giy Ser Gly

Asp Val Gly

Phe Gly Gin

105

Val Phe
120

Ser

Ala
135

Lys Val

Val Gin Trp

Ser Val Thr

Thr Leu Lys

185

Cys
200

240

Thr
Val
90

Gly

Val
Lys
Glu
170

Leu

Asp Phe Thr Leu Lys lle
75 80

Tyr Tyr Cys Ser Gin Asn
95

Thr Lys Leu Glu Ile Lys
110

Phe Pro Pro Ser Asp Lys
125

Cys Leu Leu Asn Asn Phe
140

Val Asp Asn Ala Leu Gin
155 160

Gln Asp Ser Lys Asp Ser
175

Ser Lys Ala Asp Tyr Giu
190

Glu Val Thr His Gln Gly Leu Ser Ser

205
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Pro Val Thr Lys Ser Phe Asn Arg Gly Giu Cys

210

Q210
WARDS
22
213

<220>
<223>

<400>

Met Gly Trp

i

Val His Ser

Prg Ser Gin

Thr Asn Tvr

Giu Trp Leu

65

215

91

474

PRT

Artificial Sequence

an artificially synthesized sequence

91

5

20

35

10

40

25

10

15

60

45

30

15

Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

Gin Val Gln Leu Lys Gin Ser Gly Pro Gly Leu Val Gln

Ser Leu Ser lle Thr Cys Thr Val Ser Gly Phe Ser Leu

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu

50 55

Gly Val Ile Trp Ser Gly Gly Asn Thr Asp Tyr Asn Thr

80



Pro Phe Thr Ser Arg Leu
85

Val Phe Phe Lys Met Asn
100

Tyr Cys Ala Arg Ala Leu
115

Gly Gin Gly Thr Leu Val
130

Ser Val Phe Pro Leu Ala
145 150

Ala Ala Leu Gly Gys Leu
165

Val Ser Trp Asn Ser Gly
180

Aia Val Leu Gin Ser Ser
195

Val Pro Ser Ser Ser Leu
210

242

Ser Ile Asn Lys Asp Asn Ser Lys Ser Gin

Ser Leu Gin
105

Thr Tyr Tyr
120

Thr Val Ser
135

Pro Ser Ser

Val Lys Asp

Ala Leu Thr
185

Gly Leu Tyr
200

Gly Thr Gin
215

90 85

Asp Thr Ala lle
110

Ser Asn

Glu Phe Ala Tyr
125

Asp Tyr

Ala Ala Ser Thr Lys Gly

140

Lys Ser Thr Ser Gly Gly

155

Tyr Phe
170

Pro Glu Pro Val
175

Ser Gly Val His Thr Phe
190

Ser Leu Ser Ser Val Val

205

Thr Tyr Ile Cys Asn Val

220

Tyr

Trp

Pro

Thr

160

Thr

Pro

Thr

Asn



His Lys Pro Ser
225

Cys Asp Lys Thr

Gly Gly Pro Ser
260

Met Ile Ser Arg
275

His Glu Asp Pro
290

Val His Asn Ala
305

Tyr Arg Val Val

Gly Lys Glu Tyr
340

Ile Glu Lys Thr
355

Asn

His

245

Val

Thr

Glu

Lys

Ser

325

Lys

ile

Thr Lys Val Asp
230

Thr Gys Pro Pro

Phe Leu Phe Pro
265

Pro Glu Val Thr
280

Val Lys Phe Asn
295

Thr Lys Pro Arg
310

Val Leu Thr Val

Cys Lys Val Ser
345

Ser Lys Ala Lys
360

243

Lys Lys
235

Cys Pro
250

Pro Lys

Cys Val

Trp Tyr

Giu Glu
315

Leu His
330

Asn Lys

Gly Gin

Val

Ala

Pro

Val

Val Asp Gly Val

300

Gin

Gin

Ala

Pro

Ser
240

Glu Pro Lys

Pro Giu Alsa
255

Ala

Lys Asp Thr
270

Leu

Val Asp Val
285

Ser

Glu

Thr
320

Tyr Ala Ser

Asp Trp Leu Asn

335

Leu Pro Ala Pro
350

Arg Glu Pro Gin
365
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Val Cys Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val
370 375 380

Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val
285 390 395 400

Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
405 410 415

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
4290 425 430

Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val
435 440 445

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
450 455 460

Ser Pro His His His His His His His His
465 470

210> 92
Q211> 233
<212> PRT
213> Artificial Seguence

220>
223> an artificially synthesized sequence
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400> 92
Met Gly Trp Ser Cys lie Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1 ) 10 15

Val His Ser Asp Ile Leu Leu Thr GIn Ser Pro Va! Ile Leu Ser Val
20 25 30

Ser Pro Gly Glu Arg Val Ser Phe Ser Cys Arg Ala Ser Gln Ser lle
35 40 45

Gly Thr Asn lle His Trp Tyr Gin Gin Arg'Thr Asn Gly Ser Pro Arg
50 55 60

Leu Leu Ile Lys Tyr Ala Ser Giu Ser Ile Ser Gly Ile Pro Ser Arg
65 70 75 80

Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser [le Asn Ser
85 90 95

Val Glu Ser Glu Asp Ile Ala Asp Tyr Tyr Cvs Gin Gln Asn Asn Asn
100 105 110

Trp Pro Thr Thr Phe Gly\Ala Gly Thr Lys Leu Glu Leu Lys Arg Thr
115 120 125

Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu Gin Leu
130 135 140
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Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro
145 : 150 155 160

Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gln Ser Gly
165 170 175

Asn Ser Gin Glu Ser Val Thr Giu GlIn Asp Ser Lys Asp Ser Thr Tyr
180 185 190

Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His
185 200 205

Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val
210 215 220

Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230



