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210> 1

<211> 509

212> PRT

<213> Homo sapiens

<400> 1

Met Val Asp Gly Val Met Ile Leu Pro Val Leu Ile Met Ile Ala Leu
1 5 10 15

Pro Ser Pro Ser Met Glu Asp Glu Lys Pro Lys Val Asn Pro Lys Leu
20 25 30

Tyr Met Cys Val Cys Glu Gly Leu Ser Cys Gly Asn Glu Asp His Cys
35 40 45

Glu Gly Gln Gln Cys Phe Ser Ser Leu Ser Ile Asn Asp Gly Phe His
50 55 60

Val Tyr Gln Lys Gly Cys Phe Gln Val Tyr Glu Gln Gly Lys Met Thr
65 70 75 80
1/57



Cys

Asp

Ser

Leu

Ala

145

Asp

Asp

Gly

Thr

Gly
225

Lys

Trp

Phe

Ser

130

Leu

Val

Ser

Ser

Leu

210

Ser

Thr

Cys

Pro

115

Val

Arg

Glu

Thr

Gly

195

Leu

Trp

Pro Pro Ser
85

Asn Arg Asn
100

Gly Thr Gln

Val Phe Ala

Lys Phe Lys
150

Tyr Gly Thr
165

Leu Ala Asp
180

Leu Pro Phe

Glu Cys Val

Gln Gly Glu
230

Pro Gly

Ile Thr

Asn Phe
120

Val Cys
135

Arg Arg

Ile Glu

Leu Leu

Leu Val
200

Gly Lys
215

Asn Val

Gln Ala Val Glu
90

Ala Gln Leu Pro
105

His Leu Glu Val

Leu Leu Ala Cys
140

Asn Gln Glu Arg
155

Gly Leu Ile Thr
170

Asp His Ser Cys
185

Gln Arg Thr Val

Gly Arg Tyr Gly
220

Ala Val Lys Ile
235
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Cys Cys

Thr Lys
110

Gly Leu
125

Leu Leu

Leu Asn

Thr Asn

Thr Ser
190

Ala Arg
205

Glu Val

Phe Ser

Gln

95

Ile

Gly

Pro

Val

175

Gly

Gln

Trp

Ser

Gly

Lys

Tle

Val

Arg

160

Gly

Ser

Ile

Arg

240



Asp Glu

Leu Arg

Arg His

Gly Ser
290

Cys Leu
305

Ile Glu

Leu Lys

Ala Asp

Asp Val
370

Glu Val
385

Arg Val

Lys

His

Ser

275

Leu

Arg

Ile

Ser

Leu

355

Gly

Leu

Asp

Ser

Glu

260

Ser

Tyr

Ile

Phe

Lys

340

Gly

Asn

Asp

Ile

Trp Phe
245

Asn Ile

Thr Gln

Asp Tyr

Val Leu
310

Gly Thr
325

Asn Ile

Leu Ala

Asn Pro

Glu Thr
390

Trp Ala
405

Arg Glu Thr Glu Leu

Leu

Leu

Leu

295

Ser

Gln

Leu

Val

Arg

375

Ile

Phe

Gly

Trp

280

Gln

Ile

Gly

Val

Met

360

Val

Gln

Gly

Phe

265

Leu

Leu

Ala

Lys

Lys

345

His

Gly

Val

Leu

250

Ile

Ile

Thr

Ser

Pro

330

Lys

Ser

Thr

Asp

Val
410
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Ala

Thr

Thr

Gly

315

Ala

Asn

Gln

Lys

Cys

395

Leu

Tyr

Ser

His

Leu

300

Leu

Ile

Gly

Ser

Arg

380

Phe

Trp

Asn Thr

Asp Met
270

Tyr His
285

Asp Thr

Ala His

Ala His

Gln Cys
350

Thr Asn
365

Tyr Met

Asp Ser

Glu Val

Val Met
255

Thr Ser

Glu Met

Val Ser

Leu His
320

Arg Asp
335

Cys Ile

Gln Leu

Ala Pro

Tyr Lys

400

Ala Arg
415



Arg Met Val Ser Asn Gly Ile Val
420

Asp Val Val Pro Asn Asp Pro Ser
435 440

Cys Val Asp Gln Gln Arg Pro Asn
450 455

Pro Thr Leu Thr Ser Leu Ala Lys
465 470

Asn Pro Ser Ala Arg Leu Thr Ala
485

Lys Ile Asp Asn Ser Leu Asp Lys
500

210> 2

211> 3062

<212> DNA

<213> Homo sapiens

<400> 2
gaagagatgt gggcctctgg ggecgetgga

ctcggetetg tccagtttgt gecagatagt

ctggagattt gaacgctget tgcatgggag

ttagtaacag aagaaaagtc ttggttaaaa

gcagcaagcc tggagcattg gtaagcecgtca

Glu Asp Tyr
425

Phe Glu Asp

Ile Pro Asn

Leu Met Lys
475

Leu Arg Ile
490

Leu Lys Thr
505

ttcagtaact

ctcccacccece

aaaagctact

agttgtcatg

cactgccaaa

4/57

Lys Pro Pro Phe Tyr
430

Met Arg Lys Val Val
445

Arg Trp Phe Ser Asp
460

Glu Cys Trp Tyr Gln
480

Lys Lys Thr Leu Thr
495

Asp Cys

tccgtegggt tctagactgg

ctcccecacce ctectttecee

tagagaagaa aacgttccac

aatttggett ttggagagag

gtgagagctg ctggagaact

60

120

180

240

300



cataatccca

ctctgaacga

aagttgtaca

ctcecectagt

tgaaggtctc

gagcatcaac

aaagatgacc

ctggtgtaac

acagaatttc

tttagcctge

caatccccega

cagcacttta

ttttctggta

caggtatggt

ctccteecgt

gaggcatgaa

ccagctgtgg

tactactctg

acatttgcac

aaagagcaaa

ggcagtcatg

ggaacgcctce

gggeracgegs

atggtagatg

atggaagatg

tcctgeggta

gatggcettce

tgtaagaccc

aggaacatca

cacttggagg

ctgctgggag

gacgtggagt

gcagatttat

caaagaacag

gaggtgtgga

gatgagaagt

aatatcttag

ttaattacac

gatacagtta

atagagatat

aatattctgg

cattcccaga

ttctactcte

cttgaaggac

gagtgatgat

agaagcccaa

atgaggacca

acgtctacca

cgeegteccee

cggcccaget

ttggecteat

ttgcteteeg

atggcactat

tggatcattc

tggctcgeca

ggggeagetg

catggttcag

gtttcattge

attatcatga

gctgeetteg

ttgggaccca

ttaagaagaa

gcaccaatca

cgagtacccc

tgtgggcaga

tecttectgtg

ggtcaacccc

ctgtgaaggc

gaaaggctge

tggccaagec

gcccactaaa

tattctctet

aaaatttaaa

cgaagggctce

gtgtacatca

gattacactg

gcaaggegeag

ggaaacggaa

ttcagacatg

aatgggatcg

aatagtgctg

agggaaacca

tggacagtgt

gcttgatgtg
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agtgaccaga

tgtgaccaag

cttatcatga

aaactctaca

cagcagtgcet

ttccaggttt

gtggagtget

ggaaaatcct

gtagtgttcg

aggcgeaacce

atcaccacca

ggaagtggct

ttggagtgtg

aatgttgccg

ttgtacaaca

acatcaagac

ttgtacgact

tccatageta

gccattgecec

tgcatagcag

gggaacaatc

gtgagagaag

agcctgeatt

ttgeteteee

tgtgtgtgtg

tttcectecact

atgagcaggg

gccaagggega

tceetggaac

cagtatgtct

aagaacgcct

atgttggaga

ctggtcttec

tcgggaaagg

tgaagatctt

ctgtgatget

actccagtac

atcttcagct

gtggtcttge

atcgagattt

atttgggect

ccegtgtggg

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



caccaagcgce

ttcttataaa

gatggtgage

tgacccaagt

acccaacaga

ctggtatcaa

aattgataat

ggaagatttg

cagaatggaa

cccagecatg

gggcatttca

gtagggactg

ttgcataget

tttttaatca

tccttacttg

tactccactg

cagactttge

tgtttataca

tgetttgtge

tttttaacac

aagtgcttca

tacatggccc

agggtcgata

aatggtatag

tttgaagata

tggttctcag

aatccatccg

tcectegaca

acgttgttgt

tccatctgte

tgttggggag

cgaactgttce

gaggaacaca

ttcacaagtc

gcaatattge

cactgttact

gtctgtettt

tgcattttac

caactttgca

atatgttaaa

tatactctaa

catttgtatg

ccgaagttct

tttgggeett

tggaggatta

tgaggaaggt

acccgacatt

caagactcac

aattgaaaac

cattgtccag

tcecetecccea

acatcaaaac

acactgcaga

gagaaatcct

tcctagacac

ctgtgettet

cttaatttta

ggataatagg

acatgtgctg

aattatttat

gettattttt

aatggacatt

tgtgtagact

agatgaaacc

tggacttgtt

caagccaccg

agtctgtgtg

aacctctctg

agcactgegt

tgactgttga

ctgggaccta

aatggctgcet

caccctaacc

gactaatgtt

aaaagagatc

tcececacggg

cttctttatt

aagacccaac

aattcaattt

atgtttacaa

tacttgtgca

atgtggtctt

ttettttatt

gtaacttttt
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atccaggtgg

ttgtgggaag

ttctacgatg

gatcaacaaa

gccaagctaa

atcaaaaaga

cattttcata

atgctggect

ttgacaaggc

tcgetegatg

ggacagacac

tgggcattaa

aaactcaagg

gcactaggaa

ttgccaaaat

ggcaaaacaa

tgatgccgaa

cttagtagtt

atgattttat

atcagttaaa

ttcagttcat

attgtttcga

tggccaggeg

tggttcccaa

ggccaaacat

tgaaagaatg

ctttgaccaa

gtgtcaagaa

gactggttgt

agacgtcgta

actgtgaact

tgttgcaaag

gtcagtggcet

aggtggtgaa

ttctttgeat

gttggetgeg

aatgtaatgt

cattaggaat

tttacaaaac

tacagaaatg

atcacatttt

atgcagaacg

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



tatttagcca ttacccacgt gacaccaccg aatatattac tgatttagaa gcaaagattt 2880

cagtagaatt ttagtcctga acgctacggg gaaaatgcat tttcttcaga attatccatt 2940
acgtgcattt aaactctgecc agaaaaaaat aactattttg ttttaatcta ctttttgtat 3000
ttagtagtta tttgtataaa ttaaataaac tgttttcaag tcaaaaaaaa aaaaaaaaaa 3060
aa 3062
<210> 3

<211> 509

<212> PRT

<213> Mus musculus
<400> 3
Met Val Asp Gly Val Met Ile Leu Pro Val Leu Met Met Met Ala Phe

1 5 10 15

Pro Ser Pro Ser Val Glu Asp Glu Lys Pro Lys Val Asn Gln Lys Leu
20 25 30

Tyr Met Cys Val Cys Glu Gly Leu Ser Cys Gly Asn Glu Asp His Cys
35 40 45

Glu Gly Gln Gln Cys Phe Ser Ser Leu Ser Ile Asn Asp Gly Phe His
50 55 60

Val Tyr Gln Lys Gly Cys Phe Gln Val Tyr Glu Gln Gly Lys Met Thr
65 70 75 80

Cys Lys Thr Pro Pro Ser Pro Gly Gln Ala Val Glu Cys Cys Gln Gly
85 90 95
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Asp Trp Cys

Phe Pro

115

Ser

Ser Val

130

Leu

Ala
145

Leu Arg

Asp Val Glu

Asp Ser Thr

Gly Gly

195

Ser

Thr Leu Leu

210

Gly
225

Ser Trp

Asp Glu Lys

Leu Arg His

Asn Arg Asn Ile

100

Gly Thr

Val

Phe

Phe

Lys

Gly
165

Tyr

Leu Ala

180

Leu Pro

Glu Cys

Gln Gly

Trp
245

Ser

Glu Asn
260

Gln

Ala

Lys

150

Thr

Glu

Phe

Val

Glu

230

Phe

Ile

Phe
120

Asn

Val
135

Cys

Arg Arg

Ile Glu

Leu Leu

Val
200

Leu

Gly
215

Lys

Asn Val

Glu

Arg

Leu Gly

105

His Leu Glu

Leu Leu Ala

Asn Gln Glu
155

Gly Leu Ile
170

Asp His Ser

185

Gln Arg Thr

Gly Arg Tyr

Ala Val Lys

235

Thr Glu Leu
250

Phe Ile Ala
265
8/57

Thr Ala Gln Leu Pro

Val

Cys

140

Arg

Thr

Cys

Val

Gly

220

Ile

Tyr

Ser

Thr Lys Gly

110

Gly Leu Ile

125

Ile Leu Gly

Leu Asn Pro

Thr Asn Val
175

Thr Ser Gly

190

Ala Arg Gln
205

Glu Val Trp

Phe Ser Ser

Thr Val

255

Asn

Met Thr

270

Asp

Lys

Ile

Val

Arg

160

Gly

Ser

Ile

Arg

Arg

240

Met

Ser



Arg His

Gly Ser

290

Cys Leu

305

Ile Glu

Leu Lys

Ala Asp

Asp Val
370

Glu Val
385

Arg Val

Arg Met

Ser Ser Thr
275

Leu Tyr Asp

Arg Ile Val

Ile Phe Gly

325

Ser Lys Asn
340

Leu Gly Leu
355

Gly Asn Asn

Leu Asp Glu

Asp Ile Trp
405

Val Ser Asn
420

Gln

Tyr

Leu

310

Thr

Tle

Ala

Pro

Thr

390

Ala

Gly

Leu Trp Leu
280

Leu Gln Leu
295

Ser Ile Ala

Gln Gly Lys

Leu Val Lys
345

Val Met His
360

Arg Val Gly
375

Ile Gln Val

Phe Gly Leu

Ile Val Glu
425

Tle

Thr

Ser

Ser

330

Lys

Ser

Thr

Asp

Val

410

Asp
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Thr

Thr

Gly

315

Ala

Asn

Gln

Lys

Cys

395

Leu

Tyr

His

Leu

300

Leu

Ile

Gly

Ser

Arg

380

Phe

Trp

Lys

Tyr His
285

Asp Thr

Ala His

Ala His

Gln Cys
350

Thr Asn
365

Tyr Met

Ser

Asp

Glu Val

Pro
430

Pro

Glu Met

Val

Leu

Arg

335

Cys

Gln

Ala

Tyr

Ala

415

Phe

Ser

His

320

Asp

Tle

Leu

Pro

400

Arg

Tyr



Asp
435

Cys
450

Pro
465

Asn

Lys

210> 4

211> 3312
<212> DNA
213> Mus

<400> 4

ccgectececee

cgtgtcaccce

tgagcagaga

gggagaaggt

ttggagcagt

taactgtagc

gctttccaac

atggatccag

440

455

470

485

500

musculus

gggttcagca

agcccttcecag

gaagcecggece

acagcttccg

cagtacctct

cctgtcagge

acatcacctc

ggtctggttt

ccecgaccegece

tggaagtctg

tctggtgete

gaagactcct

ctgctggagg

tttceeegga

ttttcatgcee

taagttctat

Val Val Pro Asn Asp Pro Ser Phe Glu Asp Met Arg

Val Asp Gln GIn Arg Pro Asn Ile Pro Asn

Thr Leu Thr Ser Leu Ala Lys Leu Met Lys

475

Pro Ser Ala Arg Leu Thr Ala Leu Arg Ile

490

Ile Asp Asn Ser Leu Asp Lys Leu Lys Thr

505

gctggaccag

gaaaaggaac

ttgagctggt

ccecggagege

atctgggctg

cctcgeggaa

gtttggcaca

ggtagtcgte
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445

Arg Trp
460

Glu Cys

Lys Lys

Asp Cys

aggaacaaag

agaggtgata

ctgcccatag

ctcteccecate

ggtgtgeegg

gagcgtcacc

gatcgaatct

caaggagcca

Lys Val Val

Phe Ser Asp

Trp Tyr Gln

480

Thr Leu Thr

495

gagctgececce

ttgcagtgga

ggagcctget

ctcetetece

gagctggett

agcccccacg

acagggatga

ttggtattca

60

120

180

240

300

360

420

480



tctaacgcaa

gcagtcacgt

gtacacgtgt

ttatacaatg

cccgagtgtg

gggcctetee

catcaacgat

gatgacgtgt

gtgtaacagg

gaatttccac

agcttgecatce

ccccagagac

cactctagcg

cctggtacag

gtatggagaa

ctcecegagac

gcatgaaaat

gctgtggete

tactctggat

tttgcacata

gagcaaaaac

acgatcaagt

ctgtgtaaag

ttaacaggtc

gtcgatggag

gaagatgaga

tgcgggaacg

ggcttccacg

aagaccccge

aacatcacgg

ctggaagttg

cttggagttg

gtggagtatg

gaactactag

agaacggtgg

gtatggaggg

gagaagtcat

atcttaggtt

atcacacatt

acggttaget

gagatatttg

atcctggtga

tacattctga

ccaagccctg

atttgtcaac

taatgatcct

agcccaaggt

aggaccactg

tctaccagaa

cgtcacctgg

cccagcetgece

gcettateat

ctctcaggaa

gtaccattga

atcactcgtg

ctcgeccagat

gcagcectggea

ggttcaggga

tcatcgette

accatgaaat

gcctteggat

ggacccaagg

agaagaatgg

aagtaacatc

gcatgecgceac

tgaaggaaag

tcctgtgeta

caaccagaaa

tgaaggccag

gggctgettt

ccaggctgtg

cactaaaggg

ccteteggtg

gtttaagaga

agggctcatce

tacatcagga

aaccctgttg

aggcgaaaat

gacggaattg

agacatgacc

gggategttg

tgtactgtcc

gaagtccgec

acagtgctge
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ccaccagaaa

tgccaggtca

accceggett

atgatgatgg

ctttacatgt

cagtgttttt

caggtttatg

gagtgctgec

aagtccttcce

gtgtttgcag

cgcaatcaag

accaccaatg

agtggctcceg

gagtgtgtcg

gtcgetgtga

tacaacactg

tccagacact

tatgactacc

atagccagceg

attgcccatce

atagcagatt

ccctecagea

gagtgtggtg

gacttacctg

ctttcectte

gtgtgtgtga

cttctctgag

agcaggggaa

aaggggactg

ccggaacaca

tatgtctttt

agcgcectgaa

tgggagacag

gtctteecttt

ggaaggeccy

agatcttcte

tgatgttgag

ccagtaccca

ttcagctcac

gcettgecca

gagatctgaa

tgggcetgge

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



agtcatgcat

caagcgctac

ttataagagg

ggtgagcaat

cccaagtttt

taacagatgg

gtatcagaac

cgataattcc

agagtcaatg

agaatccatc

agccatgtte

agccctegat

gggagggaag

ctctetgegt

tgaattcgta

attccttact

cgtactccac

cgttggactc

attgtttaga

accgcctegt

tgtttttaac

tcccagagcea

atggctccegg

gtcgatattt

ggtatagtgg

gaagatatga

ttctcagacc

ccatccgcaa

ctagacaaat

ctgteettgt

tgacccceett

cagggegegaga

gaactgttca

tggaggaacc

atctttcgeg

atcagcaata

tgcactgtgg

tggeetgtet

tgctgeattt

cacaactttg

gcatatgtta

acccaactct

caaaccagct

aagtgctcga

gggeetttgg

aagattacaa

ggaaagttgt

cgacattaac

gactcacagc

taaaaactga

ccagctggga

cccgaagtgg

caccaaaacc

caccacaaag

cggaaagatc

ggtctcctag

tcggetgeat

cccttaatcet

ctggataata

tacacacgtg

caaattattt

aagcttattt

gaaacggaca

tgatgtggga

tgaaaccatc

ccttgttetg

gccaccatte

ctgtgtggat

ttctetggeg

tctacgtate

ctgttgacct

cctaatgctg

ctgetttgac

accctaacct

acttaacggt

ctgcaggcga

acactcccca

ctactcttceg

taaagaccca

ggaattcaat

ctgatgttta

attactggtg

ttatgtggtc

ttttetttta
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aacaaccccce

caagtggatt

tgggaagtgg

tatgatgtgg

caacagaggc

aagctgatga

aaaaagactt

tgtcaccggt

gcctgactgg

ggaagcagat

cgctcaaaaa

gggcaggtct

tctgggeatt

cgggaagctce

ttgcactagg

acttgccaaa

ctggcaacac

caaggatgcg

cacttagcgg

ttatgatttt

ttatcagtta

gtgtggggac

gctttgatte

ccaggcgaat

ttcccaatga

caaacatacc

aagagtgctg

tgaccaaaat

gtcaagaagg

ttgtcagaac

gtctettece

ctgtgactcg

ggtggcaagg

aagacagtgg

aaggageces

aattctgtge

acattggctg

aaaaatgtac

aacattagga

tttgtttgaa

attaccgaaa

aattcacatt

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



taagtgcttc

atgcagaaca

gcaaagattt

aattatccat

ctactttttg

aaaaaaaaaa

210> 5

211> 10

212> PRT

213>

<400> 5

acattttttt ttttaaatgt

tatttagcca ttacccatge

cagtagaatt ttagtcccaa

tacgtgcatt taaactctge

tatttagtag ttatttgtat

aa

Rattus norvegicus

gtgtagactg

aacaccaccc

acgctgtggg

cagaaaaaaa

aaattaaata

Gly Phe Thr Phe Ser His Tyr Tyr Met Ala

1

210> 6

21> 17
212> PRT
213>

<400> 6

5

Rattus norvegicus

10

taactttctt ttcagttcgt

gatatattac tgatttagaa

gggaaatgca tcttcttegg

aataactatt ttgttttaat

aactgttttc aagtcaaaaa

Ser Ile Thr Asn Ser Gly Gly Ser Ile Asn Tyr Arg Asp Ser Val Lys

1

Gly

210> 7
211> 14
212> PRT

5

10
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15

3060

3120

3180

3240

3300

3312



<213> Rattus norvegicus

<400> 7

Glu Gly Gly Glu Asn Tyr Gly Gly Tyr Pro Pro Phe Ala Tyr
1 5 10

210> 8

211> 15

<212> PRT

<213> Rattus norvegicus

<400> 8

Arg Ala Asn Gln Gly Val Ser Leu Ser Arg Tyr Asn Leu Met His
1 5 10 15

<210> 9

Q211> 7

<212> PRT

<{213> Rattus norvegicus

<400> 9

Arg Ser Ser Asn Leu Ala Ser
1 5

<210> 10

211> 9

<212> PRT

<213> Rattus norvegicus

<400> 10
Gln Gln Ser Arg Glu Ser Pro Phe Thr

1 5

210> 11
14/57



211> 10
<212> PRT
<213> Rattus norvegicus

<400> 11

Gly Ser Thr Phe Ser Asn Tyr Gly Met Lys
1 5 10

<210> 12

Q211> 17

<212> PRT

<213> Rattus norvegicus

<400> 12

Ser Ile Ser Arg Ser Ser Thr Tyr Ile Tyr Tyr Ala Asp Thr Val Lys
1 5 10 15

Gly

<210> 13

211> 12

212> PRT

<213> Rattus norvegicus

<400> 13

Ala Ile Ser Thr Pro Phe Tyr Trp Tyr Phe Asp Phe
1 5 10

<210> 14

211> 10

<212> PRT

<213> Rattus norvegicus

<400> 14
15/57



Leu Ala Ser Ser Ser Val Ser Tyr Met Thr
1 5 10

<210> 15

Q11> 7

<212> PRT

<213> Rattus norvegicus

<400> 15

Gly Thr Ser Asn Leu Ala Ser
1 5

<210> 16
211> 10
<212> PRT
<213> Rattus norvegicus

<400> 16

Leu His Leu Thr Ser Tyr Pro Pro Tyr Thr
1 5 10

210> 17

211> 7

212> PRT

213> Artificial

220>
<223> Gln is a substituted amino acid residue.

<400> 17
Arg Ser Ser Asn Leu Ala Gln

1 5

<210> 18
16/57



211> 10
<212> PRT
<213> Rattus norvegicus

<400> 18

Gly Phe Thr Phe Ser Asn Tyr Tyr Met Tyr
1 5 10

<210> 19
Q211> 17
<212> PRT
<213> Rattus norvegicus

<400> 19

Ser Ile Asn Thr Asp Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val Lys
1 5 10 15

Gly

<210> 20

211> 9

212> PRT

<213> Rattus norvegicus

<400> 20

Ser Thr Pro Asn Ile Pro Leu Ala Tyr
1 5

<210> 21

211> 11

<212> PRT

<213> Rattus norvegicus

<400> 21
17/57



Lys Ala Ser Gln Asn Ile Tyr Lys Tyr Leu Asn
1 5 10

210> 22

Q11> 7

<212> PRT

<213> Rattus norvegicus

<400> 22

Tyr Ser Asn Ser Leu Gln Thr
1 5

<210> 23

211> 8

<212> PRT

<213> Rattus norvegicus

<400> 23

Phe Gln Tyr Ser Ser Gly Pro Thr
1 5

210> 24
<211> 10
<212> PRT
<{213> Rattus norvegicus

<400> 24

Gly Phe Thr Phe Ser Tyr Tyr Ala Met Ser
1 5 10

210> 25
211> 17
212> PRT

<{213> Rattus norvegicus
18/57



<400> 25

Ser Ile Ser Arg Gly Gly Asp Asn Thr Tyr Tyr Arg Asp Thr Val Lys
1 5 10 15

Gly

<210> 26

211> 9

<212> PRT

<{213> Rattus norvegicus

<400> 26

Leu Asn Tyr Asn Asn Tyr Phe Asp Tyr
1 5

210> 27

211> 11

<212> PRT

<213> Rattus norvegicus

<400> 27

Gln Ala Ser Gln Asp Ile Gly Asn Trp Leu Ser
1 5 10

<210> 28

Q11> 7

212> PRT

<213> Rattus norvegicus

<400> 28
Gly Ala Thr Ser Leu Ala Asp

1 5
19/57



<210> 29

211> 9

<212> PRT

<213> Rattus norvegicus

<400> 29

Leu Gln Ala Tyr Ser Ala Pro Phe Thr
1 5

<210> 30
211> 238
212> PRT
213> Artificial

220>
<223> Amino acid sequence of humanized hA2-15A-L4

<220>
<221>  SIGNAL
222> (1)..(20)

220>
221> V_region
<222> (21)..(133)

<220>
<221> C_region
<222>  (134)..(238)

<400> 30
Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser

1 5 10 15

Gly Ala Tyr Gly Asp Ile Val Leu Thr Gln Ser Pro Asp Ser Leu Ala
20 25 30
20/57



Val Ser

Val Ser
50

Gly Gln
65

Gly Ile

Leu Thr

Gln Gln

Glu Leu
130

Ser Asp
145

Asn Asn

Ala Leu

Leu

35

Leu

Lys

Pro

Ile

Ser

115

Lys

Glu

Phe

Gln

Gly Glu Arg

Ser Arg Tyr

Pro Lys Leu
70

Ala Arg Phe
85

Ser Ser Val
100

Arg Glu Ser

Arg Ala Val

Gln Leu Lys
150

Tyr Pro Arg
165

Ser Gly Asn
180

Ala Thr Ile Asn
40

Asn Leu Met His
55

Leu Ile Tyr Arg

Ser Gly Ser Gly
90

Gln Ala Asp Asp
105

Pro Phe Thr Phe
120

Ala Ala Pro Ser
135

Ser Gly Thr Ala

Glu Ala Lys Val
170

Ser Gln Glu Ser
185

21/57

Cys

Trp

Ser

75

Ser

Ile

Gly

Val

Ser

155

Gln

Val

Arg Ala Asn Gln

45

Tyr Gln Gln Lys

60

Ser Asn

Gly Thr

Ala Val

Gln Gly
125

Phe Ile
140

Val Val

Trp Lys

Leu

Asp

Tyr

110

Thr

Phe

Cys

Val

Ala

Phe

95

Tyr

Lys

Pro

Leu

Asp
175

Thr Glu Gln Asp

190

Gly

Pro

Ser

80

Thr

Cys

Leu

Pro

Leu

160

Asn

Ser



Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala

195 200 205

Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly

210

215 220

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

225

<210>
211>
212>
213>

220>
223>

<220>
221>
222>

220>
221>
222>

<220>
221>
222>

<400>

230 235

31

472

PRT
Artificial

Amino acid sequence of humanized hA2-15A-H4

STGNAL
(1)..(19)

V_region
(20).. (142)

C_region
(143).. (472)

31

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1

5 10 15

Val Leu Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln

20 25 30

22/57



Pro Gly

His
50

Ser

Glu
65

Trp

Asp Ser

Thr Leu

Tyr Tyr

Phe Ala
130

Thr
145

Lys

Gly

Ser

Glu Pro

His Thr

Gly

35

Tyr

Val

Val

Tyr

Cys

115

Tyr

Gly

Gly

Val

Phe

Ser

Tyr

Ala

Lys

Leu

100

Thr

Trp

Pro

Thr

Thr
180

Leu Arg Leu

Met Ala Trp
55

Ser Ile Thr
70

Gly Arg Phe
85

Gln Met Asn

Arg Glu Gly

Gly Gln Gly
135

Ser Val Phe
150

Ala Ala Leu
165

Val Ser Trp

Ser

40

Val

Asn

Thr

Ser

Gly

120

Thr

Pro

Gly

Asn

Pro Ala Val Leu Gln

Cys Ala Ala

Arg Gln Ala

Ser Gly Gly
75

Ile Ser Arg
90

Leu Arg Ala
105

Glu Asn Tyr

Leu Val Thr

Leu Ala Pro

155

Cys Leu Val

170

Ser Gly Ala

185

Ser Ser Gly
23/57

Ser

Pro

60

Ser

Asp

Glu

Gly

Val

140

Ser

Lys

Leu

Leu

Gly

45

Gly

Ile

Asn

Asp

Gly

125

Ser

Ser

Asp

Thr

Tyr

Phe

Lys

Asn

Ala

Thr

110

Tyr

Ser

Lys

Tyr

Ser

190

Ser

Thr

Gly

Tyr

Lys

95

Ala

Pro

Ala

Ser

Phe

175

Gly

Leu

Phe

Leu

Arg

80

Ser

Thr

Pro

Ser

Thr

160

Pro

Val

Ser



Ser

Cys

225

Glu

Pro

Lys

Val

Asp

305

Tyr

Asp

Leu

Val

210

Asn

Pro

Glu

Asp

290

Gly

Asn

Trp

Pro

195

Val

Val

Lys

Leu

Thr

275

Val

Val

Ser

Leu

Ala
355

Thr Val

Asn His

Ser Cys
245

Leu Gly
260

Leu Met

Ser His

Glu Val

Thr Tyr
325

Asn Gly
340

Pro Ile

Pro Ser
215

Lys Pro
230

Asp Lys

Gly Pro

Ile Ser

Glu Asp

295

His Asn

310

Arg Val

Lys Glu

Glu Lys

200

Ser

Ser

Thr

Ser

Arg

280

Pro

Ala

Val

Tyr

Thr
360

Ser

Asn

His

Val

265

Thr

Glu

Lys

Ser

Lys

345

Ile

Leu

Thr

Thr

250

Phe

Pro

Val

Thr

Val

330

Cys

Ser

24/57

Gly Thr
220

Lys Val
235

Cys Pro

Leu Phe

Glu Val

Lys Phe

300

Lys Pro

315

Leu Thr

Lys Val

Lys Ala

205

Gln

Asp

Pro

Pro

Thr

285

Asn

Arg

Val

Ser

Lys
365

Thr Tyr

Lys Arg

Cys Pro
255

Pro Lys
270

Cys Val

Trp Tyr

Glu Glu

Leu His
335

Asn Lys
350

Gly Gln

Ile

Val

240

Ala

Pro

Val

Val

Gln

320

Gln

Ala

Pro



Arg Glu Pro Gln Val Tyr
370

Lys Asn Gln Val Ser Leu
385 390

Asp Ile Ala Val Glu Trp
405

Lys Thr Thr Pro Pro Val
420

Ser Lys Leu Thr Val Asp
435

Ser Cys Ser Val Met His
450

Ser Leu Ser Leu Ser Pro
465 470

210> 32

211> 238

212> PRT

213> Artificial

<220>

Thr
375

Thr

Glu

Leu

Lys

Glu

455

Gly

Leu Pro Pro Ser Arg Glu Glu Met Thr

Cys

380

Leu Val Lys Gly

395

Ser Asn Gly Gln Pro

410

Asp Ser Asp Gly Ser

425

Phe Tyr

Glu Asn

Phe Phe
430

Pro Ser
400

Asn Tyr
415

Leu Tyr

Ser Arg Trp Gln Gln Gly Asn Val Phe

440

Ala Leu His Asn His

Lys

460

445

Tyr Thr

223> Amino acid sequence of humanized hA2-15A-L6

<220>
<221>  SIGNAL
222> (1)..(20)

25/57

Gln Lys



220>
221>
222>
<220>
221>
222>
<400>
Met Val
1

Gly Ala

Val Ser

Val Ser

o0

Gly Gln

65

Gly Ile

Leu Thr

Gln Gln

V_region
(21).. (133)

C_region
(134).. (238)
32
Leu Gln Thr Gln Val Phe

5

Tyr Gly Asp Ile Val Leu
20

Leu Gly Glu Arg Ala Thr
35 40

Leu Ser Arg Tyr Asn Leu
55

Pro Lys Leu Leu Ile
70

Lys

Pro Ala Arg Phe Ser Gly

85

Ile Ser Ser Val Gln Ala

100

Ser Arg Glu Ser Pro Phe
115 120

Ile Ser
10

Thr Gln
25

Ile Asn

Met His

Tyr Arg

Ser Gly
90

Asp Asp
105

Thr Phe

26/57

Leu Leu Leu Trp Ile Ser
15

Ser Pro Asp Ser Leu Ala
30

Cys Arg Ala Asn Gln Gly
45

Trp Tyr Gln Gln Lys Pro
60

Ser Ser Asn Leu Ala Gln
75 80

Ser Gly Thr Asp Phe Thr
95

Ile Ala Val Tyr Tyr Cys
110

Gly Gln Gly Thr Lys Leu
125



Glu Leu Lys Arg Ala Val Ala Ala Pro Ser
130 135

Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala
145 150

Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val
165 170

Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser
180 185

Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr
195 200

Asp Tyr Glu Lys His Lys Val Tyr Ala Cys
210 215

Leu Ser Ser Pro Val Thr Lys Ser Phe Asn
225 230

<210> 33

<211> 468

<212> PRT

<213> Artificial

220>

Val

Ser

155

Gln

Val

Leu

Glu

Arg
235

Phe
140

Val

Trp

Thr

Thr

Val

220

Gly

Ile

Val

Lys

Glu

Leu

205

Thr

Glu

Phe Pro Pro

Cys Leu Leu
160

Val Asp Asn
175

Gln Asp Ser

190

Ser Lys Ala

His Gln Gly

Cys

<223> amino acid sequence of humanized hA2-15A-H4 IgG2 type

<400> 33

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1 5 10

27/57

15



Val

Pro

Ser

Glu

65

Asp

Thr

Tyr

Phe

Thr

145

Ser

Glu

Leu

Gly

His

50

Trp

Ser

Leu

Tyr

Ala

130

Lys

Glu

Pro

Ser Glu Val Gln Leu Val

Gly

35

Tyr

Val

Val

Tyr

Cys

115

Tyr

Gly

Ser

Val

20

Ser

Tyr

Ala

Lys

Leu

100

Thr

Trp

Pro

Thr

Thr
180

Leu Arg

Met Ala

Ser Ile
70

Gly Arg
85

Gln Met

Arg Glu

Gly Gln

Ser Val
150

Ala Ala
165

Val Ser

Leu Ser
40

Trp Val
55

Thr Asn

Phe Thr

Asn Ser

Gly Gly

120

Gly Thr

135

Phe Pro

Leu Gly

Trp Asn

Glu Ser Gly Gly
25

Cys Ala Ala Ser

Arg Gln Ala Pro
60

Ser Gly Gly Ser
75

Ile Ser Arg Asp
90

Leu Arg Ala Glu
105

Glu Asn Tyr Gly

Leu Val Thr Val
140

Leu Ala Pro Cys
155

Cys Leu Val Lys
170

Ser Gly Ala Leu
185
28/57

Gly

Gly

45

Gly

Ile

Asn

Asp

Gly

125

Ser

Ser

Asp

Thr

Leu Val Gln
30

Phe Thr Phe

Lys Gly Leu

Asn Tyr Arg
80

Ala Lys Ser
95

Thr Ala Thr
110

Tyr Pro Pro

Ser Ala Ser

Arg Ser Thr
160

Tyr Phe Pro
175

Ser Gly Val
190



His Thr Phe
195

Ser Val Val
210

Cys Asn Val
225

Glu Arg Lys

Ala Gly Pro

Ile Ser
275

Met

His Glu Asp

290

Val
305

His Asn

Phe

Arg Val

Gly Lys Glu

Pro

Thr

Asp

Cys

Ser

260

Arg

Pro

Ala

Val

Tyr
340

Ala Val

Val Pro

His Lys

230

Cys Val

245

Val

Phe

Thr Pro

Glu Val

Thr
310

Lys

Ser Val
325

Lys Cys

Leu

Ser

215

Pro

Glu

Leu

Glu

Gln

295

Leu

Lys

Gln

200

Ser

Ser

Cys

Phe

Val

280

Phe

Pro

Thr

Val

Ser Ser Gly

Asn Phe Gly

Asn Thr Lys

235

Pro
250

Pro

Pro Pro Lys

265

Thr Cys Val

Tyr

Asn Trp

Glu
3156

Arg Glu

Val Val

330

His

Ser Asn Lys
345

29/57

Leu Tyr Ser
205

Thr
220

Gln Thr

Val Asp Lys

Ala Pro

Pro

Asp
270

Pro Lys

Val Val

285

Asp

Val
300

Asp Gly

Gln Phe Asn

Gln Asp Trp

Gly Leu Pro
350

Leu

Tyr

Thr

Pro

255

Thr

Val

Val

Ser

Leu

335

Ala

Ser

Thr

Val

240

Val

Leu

Ser

Glu

Thr

320

Asn

Pro



Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg

Val Tyr
370

355 360 365

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
375 380

Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp

385

Glu Trp

Pro Met

Val Asp

Met His
450

Ser Pro
465

<210>
21
212>
213>

<220>
223>

220>

390 395

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
405 410

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

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser
435 440 445

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
455 460

Gly Lys

34

470

PRT
Artificial

Amino acid sequence of humanized hA2-27D-H2

30/57

Glu Pro Gln

Asn Gln Val

Ile Ala Val
400

Thr Thr Pro
415

Lys Leu Thr
430

Cys Ser Val

Leu Ser Leu



<221> SIGNAL
222> (1)..(19)
<220>

<221> V_region
<222>  (20).. (140)
<220>

221> C_region
<222>  (141).. (470)
400> 34

Met Lys His Leu
1

Val Leu Ser Glu
20

Pro Gly Gly Ser
35

Ser Asn Tyr Gly
50

Glu Trp Val Ser
65

Asp Thr Val Lys

Thr Leu Tyr Leu
100

Tyr Tyr Cys Ala

Trp Phe Phe
5

Val Gln Leu

Leu Arg Leu

Met Lys Trp
55

Ser Ile Ser
70

Gly Arg Phe
85

Gln Met Asn

Ala Ala Ile

Leu

Val

Ser

40

Ile

Arg

Thr

Ser

Ser

Leu Leu Val Ala Ala
10

Glu Ser Gly Gly Gly
25

Cys Ala Ala Ser Gly
45

Arg Gln Ala Pro Gly
60

Ser Ser Thr Tyr Ile
75

Ile Ser Arg Asp Asn
90

Leu Arg Ala Glu Asp
105

Thr Pro Phe Tyr Trp
31/57

Pro

Leu

30

Ser

Lys

Tyr

Ser

Thr

110

Tyr

Arg Trp
15

Val Gln

Thr Phe

Gly Leu

Tyr Ala

80

Lys Asn
95

Ala Val

Phe Asp



Phe

Gly

145

Gly

Val

Phe

Val

Val

225

Lys

Leu

Thr

115

Trp Gly Gln Gly Thr

130

Pro Ser

Thr Ala

Thr Val

Pro Ala
195

Thr Val
210

Asn His

Ser Cys

Leu Gly

Leu Met
275

Val

Ala

Ser

180

Val

Pro

Lys

Asp

Gly

260

Ile

Phe Pro
150

Leu Gly
165

Trp Asn

Leu Gln

Ser Ser

Pro Ser

230

Lys Thr
245

Pro Ser

Ser Arg

Leu

135

Leu

Cys

Ser

Ser

Ser

215

Asn

His

Val

Thr

120

Val

Ala

Leu

Gly

Ser

200

Leu

Thr

Thr

Phe

Pro
280

Thr

Pro

Val

Ala

185

Gly

Lys

Cys

Leu

265

Glu

Val Ser

Ser Ser
155

Lys Asp
170

Leu Thr

Leu Tyr

Thr Gln

Val Asp
235

Pro Pro
250

Phe Pro

Val Thr

32/57

Ser

140

Lys

Tyr

Ser

Ser

Thr

220

Lys

Cys

Pro

Cys

125

Ala

Ser

Phe

Leu

205

Arg

Pro

Lys

Val
285

Ser

Thr

Pro

Val

190

Ser

Ile

Val

Ala

Pro

270

Val

Thr

Ser

Glu

175

His

Ser

Cys

Glu

Pro

295

Lys

Val

Lys

160

Pro

Thr

Val

Asn

Pro

240

Glu

Asp

Asp



Val Ser
290

Val Glu

305

Ser Thr

Leu Asn

Ala Pro

Pro Gln

370

Gln Val

385

Ala Val

Thr Pro

Leu Thr

Ser Val

His

Val

Tyr

Gly

Ile

355

Val

Ser

Glu

Pro

Val

435

Met

Glu Asp Pro

His

Arg

Lys

340

Glu

Tyr

Leu

Trp

Val

420

Asp

His

Asn

Val

325

Glu

Lys

Thr

Thr

Glu

405

Leu

Lys

Glu

Ala

310

Val

Tyr

Thr

Leu

Cys

390

Ser

Asp

Ser

Ala

Glu Val
295

Lys Thr

Ser Val

Lys Cys

Ile Ser
360

Pro Pro
375

Leu Val

Asn Gly

Ser Asp

Arg Trp

440

Leu His

Lys

Lys

Leu

Lys

345

Lys

Ser

Lys

Gln

Gly

425

Gln

Phe

Pro

Thr

330

Val

Ala

Arg

Gly

Pro

410

Ser

Gln

Asn Trp Tyr Val Asp

300

Arg Glu Glu
315

Val Leu His

Ser Asn Lys

Lys Gly Gln
365

Glu Glu Met
380

Phe Tyr Pro
395

Glu Asn Asn

Phe Phe Leu

Gly Asn Val
445

Asn His Tyr Thr Gln

33/57

Gln

Gln

Ala

350

Pro

Thr

Ser

Tyr

Tyr

430

Phe

Lys

Tyr

Asp

335

Leu

Arg

Lys

Asp

Lys

415

Ser

Ser

Ser

Gly

Asn

320

Trp

Pro

Glu

Asn

Ile

400

Thr

Lys

Cys

Leu



450 455 460

Ser Leu Ser Pro Gly Lys

465

<210>
21
212>
213>

<220>
223>

220>
221>
222>

<220>
221>
222>

220>
221>
222>

<400>

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser

1

Gly Ala Tyr Gly Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser

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

470

35

234

PRT
Artificial

Amino acid sequence of humanized hA2-27D-L2

SIGNAL
(1).. (20)

V_region
(21).. (129)

C_region

(130). . (234)

35

5 10

20 25

35 40 45

34/57



Val Ser
50

Leu Trp
65

Phe Ser

Leu Glu

Tyr Pro

Ala Val
130

Leu Lys

145

Pro Arg

Gly Asn

Tyr Ser

His Lys

Tyr Met

Ile Tyr

Gly Ser

Pro Glu
100

Pro Tyr
115

Ala Ala

Ser Gly

Glu Ala

Ser Gln
180

Leu Ser
195

Val Tyr

Thr

Gly

Gly

85

Asp

Thr

Pro

Thr

Lys

165

Glu

Ser

Ala

Trp

Thr

70

Ser

Phe

Phe

Ser

Ala

150

Val

Ser

Thr

Cys

Tyr Gln
55

Ser Asn

Gly Thr

Ala Val

Gly Gln
120

Val Phe
135

Ser Val

Gln Trp

Val Thr

Leu Thr

200

Glu Val

Gln

Leu

Asp

Tyr

105

Gly

Ile

Val

Lys

Glu

185

Leu

Lys Pro

Ala Ser
75

Phe Thr
90

Tyr Cys

Thr Lys

Phe Pro

Cys Leu
155

Val Asp
170

Gln Asp

Ser Lys

Gly Gln
60

Gly Val

Leu Thr

Leu His

Val Glu
125

Pro Ser
140

Leu Asn

Asn Ala

Ser Lys

Ala Asp
205

Thr His Gln Gly Leu

35/57

Ser

Pro

Ile

Leu

110

Ile

Asp

Asn

Leu

Asp

190

Tyr

Ser

Pro Arg

Asp Arg
80

Ser Arg
95

Thr Ser

Lys Arg

Glu Gln

Phe Tyr

160

Gln Ser

175

Ser Thr

Glu Lys

Ser Pro



210 215 220

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

225

<210>
21>
212>
213>

<220>
223>

<220>
221>
222>

<220>
221>
222>

<220>
221>
222>

<400>

230

36

470

PRT
Artificial

Amino acid sequence of humanized hA2-27D-H3

STGNAL
(1)..(19)

V_region

(20). . (140)

C_region
(141).. (470)

36

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1

5 10 15

Val Leu Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln

20 25 30

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe

35 40 45

36/57



Ser Asn Tyr Gly Met Lys

Glu

65

Asp

Thr

Tyr

Phe

Gly

145

Gly

Val

Phe

Val

50

Trp

Thr

Leu

Tyr

Trp

130

Pro

Thr

Thr

Pro

Thr
210

Val

Val

Tyr

Cys

115

Gly

Ser

Ala

Val

Ala

195

Val

Ala

Lys

Leu

100

Ala

Gln

Val

Ala

Ser

180

Val

Pro

Ser Ile
70

Gly Arg
85

Gln Met

Ala Ala

Gly Thr

Phe Pro

150

Leu Gly

165

Trp Asn

Leu Gln

Ser Ser

Trp

55

Ser

Phe

Asn

Ile

Leu

135

Leu

Cys

Ser

Ser

Ser
215

Ile

Arg

Thr

Ser

Ser

120

Val

Ala

Leu

Gly

Ser
200

Arg Gln Ala Pro

Ser

Ile

Leu

105

Thr

Thr

Pro

Val

Ala

185

Gly

Ser Thr
75

Ser Arg
90

Arg Ala

Pro Phe

Val Ser

Ser Ser

155

Lys Asp
170

Leu Thr

Leu Tyr

Leu Gly Thr Gln

37/57

60

Tyr

Asp

Glu

Tyr

Ser

140

Lys

Tyr

Ser

Ser

Thr
220

Gly

Ile

Asn

Asp

Trp

125

Ala

Ser

Phe

Gly

Leu

205

Tyr

Lys

Tyr

Ser

Thr

110

Tyr

Ser

Thr

Pro

Val

190

Ser

Ile

Gly

Tyr

Lys

95

Ala

Phe

Thr

Ser

Glu

175

His

Ser

Cys

Leu

Ala

80

Asn

Val

Asp

Lys

Gly

160

Pro

Thr

Val

Asn



Val Asn His
225

Lys Ser Cys

Leu Leu Gly

Thr Leu Met
275

Val Ser His
290

Val Glu Val
305

Ser Thr Tyr

Leu Asn Gly

Ala Pro Ile
355

Pro Gln Val
370

Lys Pro

Asp Lys
245

Gly Pro
260

Ile Ser

Glu Asp

His Asn

Arg Val

325

Lys Glu
340

Glu Lys

Tyr Thr

Ser

230

Thr

Ser

Arg

Pro

Ala

310

Val

Tyr

Thr

Leu

Asn

His

Val

Thr

Glu

295

Lys

Ser

Lys

Ile

Pro
375

Thr

Thr

Phe

Pro

280

Val

Thr

Val

Cys

Ser

360

Pro

Lys

Cys

Leu

265

Glu

Lys

Lys

Leu

Lys

345

Lys

Val

Pro

250

Phe

Val

Phe

Pro

Thr

330

Val

Ala

Asp

235

Pro

Pro

Thr

Asn

Arg

315

Val

Ser

Lys

Ser Arg Glu

38/57

Lys

Cys

Pro

Cys

Trp

300

Glu

Leu

Asn

Gly

Glu
380

Arg Val

Pro Ala

Lys Pro
270

Val Val
285

Tyr Val

Glu Gln

His Gln

Lys Ala

350

Gln Pro
365

Glu

Pro

255

Lys

Val

Asp

Tyr

Asp

335

Leu

Arg

Pro

240

Glu

Asp

Asp

Gly

Asn

320

Trp

Pro

Glu

Met Thr Lys Asn



Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro

385

390 395

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn

405 410

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

420 425

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val

435 440 445

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
450 455 460

Ser Leu Ser Pro Gly Lys

465

<210>
21
212>
213>

<220>
223>

220>
221>
222>

<220>
221>
222>

220>

470

37

234

PRT
Artificial

Amino acid sequence of humanized hA2-27D-L4

SIGNAL
(1).. (20)

V_region
(21).. (129)

39/57

Ser Asp

Tyr Lys
415

Tyr Ser
430

Phe Ser

Lys Ser

Ile

400

Thr

Lys

Cys

Leu



221> C_region

222>

(130). . (234)

<400> 37

Met Val Leu Gln Thr Gln Val Phe

1

Gly Ala

Ala Ser

Val Ser
50

Leu Trp
65

Phe Ser

Met Glu

Tyr Pro

Ala Val
130

Leu Lys

5

Tyr Gly Glu Ile
20

Pro Gly Glu Arg
35

Tyr Met Thr Trp

Ile Tyr Gly Thr
70

Gly Ser Gly Ser
85

Pro Glu Asp Phe
100

Pro Tyr Thr Phe
115

Ala Ala Pro Ser

Ser Gly Thr Ala

Val Leu

Val Thr
40

Tyr Gln
55

Ser Asn

Gly Thr

Ala Thr

Gly Ala
120

Val Phe
135

Ser Val

Ile

Thr

25

Leu

Gln

Leu

Asp

Tyr

105

Gly

Ile

Ser

10

Gln

Ser

Lys

Ala

Tyr

90

Tyr

Thr

Phe

Leu

Ser

Cys

Pro

Ser

75

Thr

Cys

Lys

Pro

Val Cys Leu

40/57

Leu Leu Trp

Pro Gly Thr
30

Leu Ala Ser
45

Gly Ala Ser
60

Gly Val Pro

Leu Thr Ile

Leu His Leu
110

Leu Glu Leu
125

Pro Ser Asp
140

Leu Asn Asn

Ile Ser
15

Met Ser

Ser Ser

Pro Arg

Asp Arg

80

Ser Arg

95

Thr Ser

Lys Arg

Glu Gln

Phe Tyr



145 150 155 160

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
165 170 175

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
180 185 190

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
195 200 205

His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
210 215 220

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

<210> 38
211> 470
<212> PRT
<213> Artificial

220>
<223> amino acid sequence of humanized hA2-27D-H2_LALA

<400> 38
Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1 5 10 15

Val Leu Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
20 25 30

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ser Thr Phe
41/57



Ser

Glu

65

Asp

Thr

Tyr

Phe

Gly

145

Gly

Val

Phe

Asn

o0

Trp

Thr

Leu

Tyr

Trp

130

Pro

Thr

Thr

Pro

35

Tyr Gly

Val Ser

Val Lys

Tyr Leu
100

Cys Ala
115

Gly Gln

Ser Val

Ala Ala

Val Ser

180

Ala Val
195

Met Lys

Ser Ile
70

Gly Arg
85

Gln Met

Ala Ala

Gly Thr

Phe Pro

150

Leu Gly
165

Trp Asn

Leu Gln

Trp

55

Ser

Phe

Asn

Ile

Leu

135

Leu

Cys

Ser

Ser

40

Ile

Arg

Thr

Ser

Ser

120

Val

Ala

Leu

Gly

Ser
200

Arg Gln Ala Pro

Ser

Ile

Leu

105

Thr

Thr

Pro

Val

Ala

185

Gly

Ser Thr
75

Ser Arg
90

Arg Ala

Pro Phe

Val Ser

Ser Ser
155

Lys Asp
170

Leu Thr

Leu Tyr

42/57

60

Tyr

Asp

Glu

Tyr

Ser

140

Lys

Tyr

Ser

Ser

45

Gly

Ile

Asn

Trp

125

Ala

Ser

Phe

Gly

Leu
205

Lys

Tyr

Ser

Thr

110

Tyr

Ser

Thr

Pro

Val

190

Ser

Gly Leu

Tyr Ala
80

Lys Asn
95

Ala Val

Phe Asp

Thr Lys

Ser Gly

160

Glu Pro
175

His Thr

Ser Val



Val

Val

225

Lys

Ala

Thr

Val

Val

305

Ser

Leu

Ala

Pro

Thr Val
210

Asn His

Ser Cys

Ala Gly

Leu Met

275

Ser His
290

Glu Val

Thr Tyr

Asn Gly

Pro Ile

355

Gln Val

Pro

Lys

Asp

Gly

260

Ile

Glu

His

Arg

Lys

340

Glu

Tyr

Ser

Pro

Lys

245

Pro

Ser

Asp

Asn

Val

325

Glu

Lys

Thr

Ser Ser
215

Ser Asn
230

Thr His

Ser Val

Arg Thr

Pro Glu

295

Ala Lys

310

Val Ser

Tyr Lys

Thr Tle

Leu Pro

Leu

Thr

Thr

Phe

Pro

280

Val

Thr

Val

Cys

Ser

360

Pro

Gly

Lys

Cys

Leu

265

Glu

Lys

Lys

Leu

Lys

345

Lys

Thr

Val

Pro

250

Phe

Val

Phe

Pro

Thr

330

Val

Ala

Gln

Asp

235

Pro

Pro

Thr

Asn

Arg

315

Val

Ser

Lys

Thr

220

Lys

Cys

Pro

Cys

Trp

300

Glu

Leu

Asn

Gly

Tyr

Arg

Pro

Lys

Val

285

Tyr

Glu

His

Lys

Gln
365

Ser Arg Glu Glu Met

43/57

Ile

Val

Ala

Pro

270

Val

Val

Gln

Gln

Ala

350

Pro

Thr

Cys Asn

Glu Pro
240

Pro Glu
255

Lys Asp

Val Asp

Asp Gly

Tyr Asn

320

Asp Trp

335

Leu Pro

Arg Glu

Lys Asn



370

375 380

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser

385

390 395

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr

405 410

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr

420 425 430

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe

435 440 445

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys

450

455 460

Ser Leu Ser Pro Gly Lys

465

<210>
211>
212>
213>

<220>
223>

<400>

470

39

470

PRT
Artificial

amino acid sequence of humanized hA2-27D-H3_LALA

39

Asp

Lys

415

Ser

Ser

Ser

Ile

400

Thr

Lys

Cys

Leu

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1

5 10

15

Val Leu Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln

44/57



Pro

Ser

Glu

65

Asp

Thr

Tyr

Phe

Gly

145

Gly

Val

Gly

Asn

50

Trp

Thr

Leu

Trp
130

Pro

Thr

Thr

Gly

35

Val

Val

Tyr

Cys

115

Gly

Ser

Ala

Val

20

Ser

Gly

Ala

Lys

Leu

100

Ala

Gln

Val

Ala

Ser
180

Leu Arg

Met Lys

Ser Ile
70

Gly Arg
85

Gln Met

Ala Ala

Gly Thr

Phe Pro
150

Leu Gly
165

Trp Asn

Leu

Trp

55

Ser

Phe

Asn

Ile

Leu

135

Leu

Cys

Ser

Ser

40

Ile

Arg

Thr

Ser

Ser

120

Val

Ala

Leu

Gly

25

Cys

Arg

Ser

Ile

Leu

105

Thr

Thr

Pro

Val

Ala
185

Ala Ala

Gln Ala

Ser Thr
75

Ser Arg
90

Arg Ala

Pro Phe

Val Ser

Ser Ser
155

Lys Asp
170

Leu Thr

45/57

Ser

Pro

60

Tyr

Asp

Glu

Tyr

Ser

140

Lys

Tyr

Ser

Gly

45

Ile

Asn

Asp

Trp

125

Ala

Ser

Phe

30

Ser

Lys

Tyr

Ser

Thr

110

Tyr

Ser

Thr

Pro

Val
190

Thr Phe

Gly Leu

Tyr Ala
80

Lys Asn
95

Ala Val

Phe Asp

Thr Lys

Ser Gly
160

Glu Pro
175

His Thr



Phe

Val

Val

225

Lys

Ala

Thr

Val

Val

305

Ser

Leu

Ala

Pro Ala Val
195

Thr Val Pro
210

Asn His Lys

Ser Cys Asp

Ala Gly Gly
260

Leu Met Ile
275

Ser His Glu
290

Glu Val His

Thr Tyr Arg

Asn Gly Lys

340

Pro Ile Glu

Leu Gln Ser

Ser

Pro

Lys

245

Pro

Ser

Asp

Asn

Val

325

Glu

Lys

Ser

Ser

230

Thr

Ser

Arg

Pro

Ala

310

Val

Tyr

Thr

Ser

215

Asn

His

Val

Thr

Glu

295

Lys

Ser

Lys

Ile

Ser

200

Leu

Thr

Thr

Phe

Pro

280

Val

Thr

Val

Cys

Ser

Gly

Gly

Lys

Cys

Leu

265

Glu

Lys

Lys

Leu

Lys
345

Leu

Thr

Val

Pro

250

Phe

Val

Phe

Pro

Thr

330

Val

Tyr

Gln

Asp

235

Pro

Pro

Thr

Asn

Arg

315

Val

Ser

Thr

220

Lys

Cys

Pro

Cys

Trp

300

Glu

Leu

Leu

205

Tyr

Arg

Pro

Lys

Val

285

Tyr

Glu

His

Ser Asn Lys

Lys Ala Lys

46/57

Ser

Tle

Val

Ala

Pro

270

Val

Val

Gln

Gln

Ala
350

Ser

Cys

Glu

Pro

255

Lys

Val

Asp

Tyr

Asp

335

Leu

Val

Asn

Pro

240

Glu

Asp

Asp

Gly

Asn

320

Trp

Pro

Gly Gln Pro Arg Glu



355 360 365

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

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
385 390 395 400

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
405 410 415

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

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

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
450 455 460

Ser Leu Ser Pro Gly Lys
465 470

<210> 40
<211> 509
<212> PRT
<213> Macca mulatta

<400> 40
Met Val Asp Gly Val Met Ile Leu Pro Val Leu Ile Ile Ile Ala Leu

1 5 10 15

47/57



Pro

Tyr

Glu

Val

65

Cys

Asp

Ser

Leu

Ala

145

Asp

Asp

Ser

Met

Gly

50

Tyr

Lys

Trp

Phe

Ser

130

Leu

Val

Ser

Pro

Cys

35

Gln

Gln

Thr

Cys

Pro

115

Val

Arg

Glu

Thr

Ser

20

Val

Gln

Lys

Pro

Asn

100

Gly

Val

Lys

Tyr

Met

Cys

Cys

Gly

Pro

85

Arg

Thr

Phe

Phe

Gly
165

Glu Asp

Glu Gly

Phe Ser
55

Cys Phe
70

Ser Pro

Asn Ile

Gln Asn

Ala Val
135

Lys Arg
150

Thr Ile

Leu Ala Asp Leu

180

Glu Lys
25

Leu Ser
40

Ser Leu

Gln Val

Gly Gln

Thr Ala

105

Phe His
120

Cys Leu

Arg Asn

Glu Gly

Leu Asp
185

Pro

Cys

Ser

Tyr

Ala

90

Gln

Leu

Leu

Gln

Leu

170

His

48/57

Lys Val Asn

Gly Asn Glu
45

Ile Asn Asp
60

Glu Gln Gly
75

Val Glu Cys

Leu Pro Thr

Glu Val Gly
125

Ala Cys Leu
140

Glu Arg Leu
155

Ile Thr Thr

Ser Cys Thr

Pro

30

Asp

Gly

Lys

Cys

Lys

110

Leu

Leu

Asn

Asn

Ser
190

Lys

His

Phe

Met

Gln

95

Gly

Ile

Gly

Pro

Val

175

Gly

Leu

Cys

His

Thr

80

Gly

Lys

Ile

Val

Arg

160

Gly

Ser



Gly

Thr

Gly

225

Asp

Leu

Arg

Gly

Cys

305

Ile

Leu

Ser

Leu

210

Ser

Glu

Arg

His

Ser

290

Leu

Glu

Lys

Gly

195

Leu

Trp

Lys

His

Ser

275

Leu

Arg

Ile

Ser

Leu Pro

Glu Cys

Gln Gly

Ser Trp
245

Glu Asn
260

Ser Thr

Tyr Asp

Ile Val

Phe Gly
325

Lys Asn
340

Phe Leu Val
200

Val Gly Lys
215

Glu Asn Val
230

Phe Arg Glu

Ile Leu Gly

Gln Leu Trp
280

Tyr Leu Gln
295

Leu Ser Ile
310

Thr Gln Gly

Ile Leu Val

Gln Arg Thr Val

Gly Arg Tyr Gly
220

Ala Val Lys Ile
235

Thr Glu Leu Tyr
250

Phe Tle Ala Ser
265

Leu Ile Thr His

Leu Thr Thr Leu
300

Ala Ser Gly Leu
315

Lys Pro Ala Ile
330

Lys Lys Asn Gly
345

49/57

Ala

205

Glu

Phe

Asn

Asp

Tyr

285

Asp

Ala

Ala

Gln

Arg

Val

Ser

Thr

Met

270

His

Thr

His

His

Cys
350

Gln Tle

Trp Arg

Ser Arg
240

Val Met
255

Thr Ser

Glu Met

Val Ser

Leu His
320

Arg Asp
335

Cys Ile



Ala

Asp

Glu

385

Arg

Arg

Asp

Cys

Pro

465

Asn

Lys

Asp

Val

370

Val

Val

Met

Val

Val

450

Thr

Pro

Ile

Leu Gly Leu Ala
355

Gly Asn Asn Pro

Leu Asp Glu Thr
390

Asp Ile Trp Ala
405

Val Ser Asn Gly
420

Val Pro Asn Asp
435

Asp Gln Gln Arg

Leu Thr Ser Leu
470

Ser Ala Arg Leu
485

Asp Asn Ser Leu
500

210> 41
211> 509

Val

Arg

375

Ile

Phe

Ile

Pro

Pro

455

Ala

Thr

Asp

Met

360

Val

Gln

Gly

Val

Ser

440

Asn

Lys

Ala

Lys

His Ser Gln Ser

Gly Thr Lys Arg

380

Val Cys Phe

395

Asp

Leu Val
410

Leu Trp

Glu Asp
425

Tyr Lys

Phe Glu Asp Met

Ile Pro Asn Arg

460

Leu Met Lys Glu

475

Leu Arg Ile Lys
490

Leu Lys Thr Asp

505

50/57

Thr Asn Gln Leu
365

Tyr Met Ala Pro

Ser Tyr Lys

400

Asp

Glu Val Ala Arg

415

Pro Phe

430

Pro Tyr

Arg Lys Val Val

445

Trp Phe Ser Asp

Tyr Gln
480

Cys Trp

Thr Leu Thr

495

Lys

Cys



<212> PRT
<213> Canis lupus

<400> 41

Met Val
1

Pro Ser

Tyr Met

Glu Gly
50

Val Tyr
65

Cys Lys

Asp Trp

Ser Phe

Leu Ser

130

Ala Leu

Asp

Pro

Cys

35

Gln

Gln

Thr

Cys

Pro

115

Val

Arg

Gly Val

Ser Met

20

Val Cys

Gln Cys

Lys Gly

Pro Pro

85

Asn Arg

100

Glu Thr

Val Phe

Lys Phe

Met Met

Glu Asp

Glu Gly

Phe Ser
55

Cys Phe
70

Ser Pro

Asn Ile

Gln Asn

Ala Val
135

Lys Arg

Leu Pro

Glu Lys
25

Leu Ser
40

Ser Leu

Gln Val

Gly Gln

Thr Ala
105

Phe His
120

Cys Leu

Val

10

Pro

Cys

Ser

Tyr

Ala

90

Gln

Leu

Leu

Leu Met

Lys Val

Gly Asn

Ile Asn

60

Glu Gln
75

Val Glu

Leu Pro

Glu Val

Ala Cys
140

Met

Asn

Glu
45

Asp

Gly

Cys

Thr

Gly

125

Leu

Tle

Pro

30

Asp

Gly

Lys

Cys

Lys

110

Leu

Leu

Ala

15

Lys

His

Phe

Met

Gln

95

Gly

Ile

Gly

Phe

Leu

Cys

His

Thr

80

Gly

Lys

Ile

Val

Arg Asn Gln Glu Arg Leu Asn Pro Arg

51/57



145

Asp

Asp

Gly

Thr

Gly

225

Asp

Val

Ser

Ser

Leu

210

Ser

Glu

Glu

Thr

Gly

195

Leu

Trp

Leu Arg His

Arg

Gly

Cys
305

His

Ser
290

Leu

Ser
275

Leu

Arg

Tyr Gly
165

Leu Ala
180

Leu Pro

Glu Cys

Gln Gly

Ser Trp

245

Glu Asn
260

Ser Thr

Tyr Asp

Ile Val

150

Thr

Asp

Phe

Val

Glu

230

Phe

Ile

Gln

Tyr

Leu
310

Ile Glu

Leu Leu

Leu Val
200

Gly Lys
215

Asn Val

Arg Glu

Leu Gly

Leu Trp
280

Leu Gln
295

Ser Ile

Gly

Asp

185

Gln

Gly

Ala

Thr

Phe

265

Leu

Leu

Ala

Leu

170

His

Arg

Arg

Val

Glu

250

Ile

Ile

Thr

Ser

52/57

155

Ile

Ser

Thr

Lys

235

Leu

Ala

Thr

Thr

Gly
315

Thr

Val

220

Ile

Ser

His

Leu

300

Leu

160

Thr Asn Val Gly

Thr

Ala

205

Glu

Phe

Asn

Asp

Tyr

285

Asp

Ala

Ser

190

Arg

Val

Ser

Thr

Met

270

His

Thr

His

175

Gly Ser

Gln Ile

Trp Arg

Ser Arg

240

Val Met

295

Thr Ser

Glu Met

Val Ser

Leu His
320



Ile Glu

Leu Lys

Ala Asp

Asp Val
370

Glu Val
385

Arg Val

Arg Met

Asp Val

Cys Val
450

Pro Thr
465

Asn Pro

Ile Phe Gly Thr
325

Ser Lys Asn Ile
340

Leu Gly Leu Ala
355

Gly Asn Asn Pro

Leu Asp Glu Thr
390

Asp Ile Trp Ala
405

Val Ser Asn Gly
420

Val Pro Asn Asp
435

Asp Gln Gln Arg

Leu Thr Ser Leu
470

Ser Ala Arg Leu

Gln Gly

Leu Val

Val Met
360

Arg Val
375

Ile Gln

Phe Gly

Ile Val

Pro Ser

440

Pro Asn
455

Ala Lys

Thr Ala

Lys Pro Ala
330

Lys Lys Asn
345

His Ser Gln

Gly Thr Lys

Val Asp Cys
395

Leu Val Leu
410

Glu Asp Tyr
425

Phe Glu Asp

Ile Pro Asn

Leu Met Lys
475

Leu Arg Ile
53/57

Ile

Gly

Ser

Arg

380

Phe

Trp

Lys

Met

Arg

460

Glu

Lys

Ala

Gln

Thr

365

Tyr

Asp

Glu

Pro

Arg

445

Trp

Cys

Lys

His

Cys

350

Asn

Met

Ser

Val

Pro

430

Lys

Phe

Trp

Thr

Arg Asp
335

Cys lle

Gln Leu

Ala Pro

Tyr Lys
400

Ala Arg
415

Phe Tyr

Val Val

Ser Asp

Tyr Gln

480

Leu Thr



Lys Ile Asp Asn Ser Leu Asp Lys Leu Lys Thr Asp Cys

210> 42
211> 509
212> PRT

485

000

<213> Rattus norvegicus

<400> 42
Met Val Asp

1

Pro Ser Pro

Tyr Met Cys
35

Glu Gly Gln
50

Val Tyr Gln
65

Cys Lys Thr

Asp Trp Cys

Gly Ala Met Ile
5

Ser Met Glu Asp
20

Val Cys Glu Gly

Gln Cys Phe Ser
55

Lys Gly Cys Phe
70

Pro Pro Ser Pro
85

Asn Arg Asn Val
100

Leu

Glu

Leu

40

Ser

Gln

Gly

Thr

505

Ser Val Leu Met Met Met Ala

Glu Pro Lys Val Asn Pro Lys

25

Ser Cys Gly Asn Glu Asp His

Leu Ser Val Asn Asp Gly Phe

Val Tyr Glu Gln Gly Lys Met

Gln Ala Val Glu Cys Cys Gln

Ala Arg Leu Pro Thr Lys Gly

105

490

10

90

54/57

75

60

45

30

110

495

15

95

Leu

Leu

Cys

Arg

Thr

80

Gly

Lys



Ser

Leu

Ala

145

Asp

Asp

Gly

Thr

Gly

225

Asp

Phe

Ser

130

Leu

Val

Ser

Ser

Leu

210

Ser

Glu

Pro

115

Val

Arg

Glu

Thr

Gly

195

Leu

Trp

Lys

Leu Arg His

Arg

His

Ser
275

Gly Ser Gln Asn Phe His Leu Glu Val

Val Phe

Lys Phe

Tyr Gly
165

Leu Ala
180

Leu Pro

Glu Cys

Gln Gly

Ser Trp
245

Glu Asn
260

Ser Thr

Ala Val
135

Lys Arg
150

Thr Ile

Glu Leu

Phe Leu

Val Gly

215

Glu Asn

230

Phe Arg

Ile Leu

Gln Leu

120

Cys

Arg

Glu

Leu

Val

200

Lys

Val

Glu

Gly

Trp
280

Leu Phe

Asn Gln

Gly Leu
170

Asp His
185

Gln Arg

Gly Arg

Ala Val

Thr Glu
250

Phe Ile
265

Leu Ile

55/57

Ala

Glu

155

Ile

Ser

Thr

Tyr

Lys

235

Leu

Ala

Thr

Cys

140

Arg

Thr

Cys

Val

Gly

220

Ile

Tyr

Ser

His

Gly Leu
125

Ile Leu

Leu Asn

Thr Asn

Thr Ser
190

Ala Arg
205

Glu Val

Phe Ser

Asn Thr

Asp Met

270

Tyr His
285

Ile Ile

Gly Val

Pro Arg
160

Val Gly
175

Gly Ser

Gln Ile

Trp Arg

Ser Arg

240

Val Met
255

Thr Ser

Glu Met



Gly Ser
290

Cys Leu
305

Ile Glu

Leu Lys

Ala Asp

Asp Val

370

Glu Val

385

Arg Val

Arg Met

Asp Val

Leu

Arg

Ile

Ser

Leu

355

Gly

Leu

Asp

Val

Val
435

Tyr

Ile

Phe

340

Gly

Asn

Asp

Ile

Ser

420

Pro

Asp Tyr

Val Leu
310

Gly Thr
325

Asn Ile

Leu Ala

Asn Pro

Glu Thr
390

Trp Ala
405

Asn Gly

Asn Asp

Leu

295

Ser

Gln

Leu

Val

Arg

375

Ile

Phe

Ile

Pro

Gln

Ile

Gly

Val

Met

360

Val

Gln

Gly

Val

Ser
440

Leu

Ala

Lys

Lys

345

His

Gly

Val

Leu

Glu
425

Thr

Ser

Ser

330

Lys

Ser

Thr

Asp

Val

410

Asp

Thr

Gly

315

Ala

Asn

Gln

Lys

Cys

395

Leu

Tyr

Phe Glu Asp

56/57

Leu

300

Leu

Tle

Gly

Ser

Arg

380

Phe

Trp

Lys

Met

Asp Thr

Ala His

Ala His

Gln Cys
350

Thr Asn
365

Tyr Met

Asp Ser

Glu Val

Pro Pro
430

Arg Lys
445

Val Ser

Leu His
320

Arg Asp
335

Cys Ile

Gln Leu

Ala Pro

Tyr Lys

400

Ala Arg
415

Phe Tyr

Val Val



Cys Val Asp Gln Gln Arg Pro Asn Ile Pro Asn Arg Trp Phe Ser Asp
450 455 460

Pro Thr Leu Thr Ser Leu Ala Lys Leu Met Lys Glu Cys Trp Tyr Gln
465 470 475 480

Asn Pro Ser Ala Arg Leu Thr Ala Leu Arg Ile Lys Lys Thr Leu Thr
485 490 495

Lys Ile Asp Asn Ser Leu Asp Lys Leu Lys Thr Asp Cys
500 505

57/57



