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<120> Anti-SIRPA Antibodies

<130> PH-7967-PCT

<150> JP 2018-131116
<151> 2018-07-10

<160> 86

<170> Patentln version 3.5

210> 1

21> 11

212> PRT

213> Artificial

220>
<223> amino acid sequence of D13 CDR-L1

<400> 1

Gly Ala Ser Lys Ser Val Arg Thr Tyr Met His
1 5 10

210> 2

211> 7

212> PRT

213> Artificial

220>
<223> amino acid sequence of D13 CDR-L2

<400> 2
Ser Ala Ser Asn Leu Glu Ala

1 5
1/144



<210>
211>
212>
213>

<220>
<223>

<400>

3

9

PRT
Artificial

amino acid sequence of D13 CDR-L3

3

Gln Gln Ser Asn Glu Pro Pro Tyr Thr

1

<210>
21
212>
213>

<220>
223>

<400>

5
4
10
PRT
Artificial

amino acid sequence of D13 CDR-H1

Gly Phe Thr Phe Ser Asp Tyr Gly Met Ile

1

<210>
211>
212>
213>

<220>
223>

<400>

5 10
5
10
PRT
Artificial

amino acid sequence of D13 CDR-H2

Ser Ile Ser Ser Ser Ser Ser Tyr Ile Tyr

1

5 10
2/144



<210>
211>
212>
213>

<220>
<223>

<400>

6

11

PRT
Artificial

amino acid sequence of D13 CDR-H3

6

Arg Tyr Tyr Gly Phe Asn Tyr Pro Phe Asp Tyr

1

<210>
21
212>
213>

<220>
223>

<400>

5 10
7
11
PRT
Artificial

amino acid sequence of F44 CDR-L1

Lys Ala Ser Lys Ser Ile Ser Lys Tyr Leu Ala

1

<210>
211>
212>
213>

<220>
223>

<400>

5 10
8
7
PRT
Artificial

amino acid sequence of F44 CDR-L2

Ser Gly Ser Thr Leu Gln Ser

1

5
3/144



<210>
211>
212>
213>

<220>
<223>

<400>

9

9

PRT
Artificial

amino acid sequence of F44 CDR-L3

9

Gln Gln His Asn Glu Tyr Pro Pro Thr

1

<210>
21
212>
213>

<220>
223>

<400>

5
10
10
PRT
Artificial

amino acid sequence of F44 CDR-H1

10

Gly Phe Thr Phe Ser Asn Tyr Tyr Met Ala

1

<210>
211>
212>
213>

<220>
223>

<400>

5 10
11
10
PRT
Artificial
amino acid sequence of F44 CDR-H2

11

Tyr Ile Thr Thr Gly Gly Gly Ser Thr Tyr

1

5 10
4/144



210> 12

211> 10

<212> PRT

<213> Artificial

220>
223> amino acid sequence of F44 CDR-H3

<400> 12

Ala Asn Tyr Gly Gly Ser Tyr Phe Asp Tyr
1 5 10

210> 13

211> 13

212> PRT

213> Artificial

220>
<223> amino acid sequence of F63 CDR-L1

<400> 13

Glu Arg Ser Ser Gly Asp Ile Gly Asp Ser Tyr Val Ser
1 5 10

210> 14

211> 7

212> PRT

213> Artificial

220>
<223> amino acid sequence of F63 CDR-L2

<400> 14
Ala Asp Asp Gln Arg Pro Ser

1 5
5/144



<210>
211>
212>
213>

<220>
<223>

<400>

15

9

PRT
Artificial

amino acid sequence of F63 CDR-L3

15

Gln Ser Tyr Asp Ser Lys Ile Asp Ile

1

<210>
21
212>
213>

<220>
223>

<400>

5
16
10
PRT
Artificial

amino acid sequence of F63 CDR-H1

16

Gly Phe Ser Leu Ala Ser Tyr Ser Leu Ser

1

<210>
211>
212>
213>

<220>
223>

<400>

5 10
17
9
PRT
Artificial
amino acid sequence of F63 CDR-H2

17

Arg Met Tyr Tyr Asp Gly Asp Thr Ala

1

5
6/144



210> 18
211> 16
212> PRT
213>

<220>
<223>

<400> 18

Artificial

amino acid sequence of F63 CDR-H3

Asp Arg Ser Met Phe Gly Thr Asp Tyr Pro His Trp Tyr Phe Asp Phe

1

<210> 19

211> 449
<212> DNA
213>

<220>
223>

5

Artificial

10

15

DNA fragment comprising nucleotide sequences coding human light

chain signal sequence and human kappa light chain constant region

<400> 19

gceteeggac

gtggatctce

cgtgttcate

cctgetgaat

gcagtccggg

cctgagcagce

cgaggtgacc

ttaggggccc

tctagagcca

ggegegtacg

ttcceccececet

aacttctacc

aactcccagg

accctgacce

caccagggcce

gtttaaacgg

ccatggtgct

gcgatatcgt

ccgacgagcea

ccagagaggce

agagcgtgac

tgagcaaagc

tgagctcccee

gggaggcta

gcagacccag

gatgattaaa

gctgaagtcec

caaggtgcag

cgagcaggac

cgactacgag

cgtcaccaag

7/144

gtgttcatct

cgtacggtgg

ggcaccgecet

tggaaggtgg

agcaaggaca

aagcacaagg

agcttcaaca

ccetgetget

ccgececececte

ccgtggtgtg

acaacgccct

gcacctacag

tgtacgectg

ggggggagtyg

60

120

180

240

300

360

420

449



210>
211>
212>
213>

220>
223>

<400>

cagccteegg

ctgtggatct

cctaaggcetg

aaggccacce

aaggctgaca

aacaacaagt

agaagctact

accgagtgtt

<210>
21
212>
213>

<220>
223>

<400>

20

462

DNA
Artificial

DNA fragment comprising nucleotide sequences coding human light
chain signal sequence and human lambda light chain constant

region

20

21

1117

DNA
Artificial

DNA fragment comprising nucleotide sequences coding human heavy

actctagagc caccatggtg ctgcagacce aggtgttcat

ccggegegta cggetagage ggeggaacca agttaactgt

cccctagegt gaccctgtte cctectteca gegaggaget

tggtgtgtcet tatctctgac ttctaccctg gegetgtgac

gctcecctgt gaaggecgga gtggagacca ccacacctag

acgctgeccag ctcctacctg agecttacce ctgagcagtg

cctgtcaagt gacccacgag ggcagcaccg tggagaagac

cctaggggee cgtttaaacg

ggggaggceta

ctceetgetg

gcttggecag

tcaagctaac

cgtggeetgg

caagcagtct

gaagtctcac

cgtggceteet

chain signal sequence and human IgG4 Pro FALA heavy chain

constant region

21

ccagcctccg gactctagag ccaccatgaa acacctgtgg ttcttectee tgetggtgge

60

120

180

240

300

360

420

462

60



agctcccaga

aagggcccta

gcectggget

ggcgetetga

tctetgteca

aacgtggacc

ccteectgee

cccccaaagce

gtggatgtgt

gtgcacaacg

tcegtgetga

tccaacaagg

cgcgaacccc

tceetgaccet

aacggeccage

ttcttectgt

agctgetecg

agcctgggcea

210> 22

211> 699

<212> DNA
213>

tgggtgctga

gegtgttecee

gcctegtgaa

caagcggegt

gcgtcgtgac

acaagcccag

cteettgecee

ccaaggacac

cccaggaaga

ccaagaccaa

cagtgctgca

gcctgeccag

aggtgtacac

gtctcgtgaa

ccgagaacaa

acagcagact

tgatgcacga

aatgagttta

Artificial

gccaggtgea

tctggecececet

ggactacttt

gcacaccttt

tgtgcccage

caacaccaag

agcccctgaa

cctgatgatce

tccecgaggtg

gcctagagag

ccaggactgg

ctccatcgag

actgcctccea

aggcttctac

ctacaagacc

gaccgtggac

ggceetgeac

aacggeegeag

attgtgcagg

tgtagcagaa

cccgagececg

ccagccgtge

agctctctgg

gtggacaagc

gCCgCLgeecy

agccggaccce

cagttcaatt

gaacagttca

ctgaacggca

aaaaccatca

agccaggaag

ccectececgata

acccccecctg

aagagccggt

aaccactaca

gctaact

9/144

cggttagcte

gcaccagcega

tgaccgtgte

tgcagagcag

gcaccaagac

gggtggaatc

gacccteegt

ccgaagtgac

ggtacgtgga

acagcaccta

aagagtacaa

gcaaggccaa

agatgaccaa

tcgecgtgga

tgetggacte

ggcraggaagg

cccagaagtc

agcctceccacce

gtctacagcece

ctggaactct

cggectgtac

ctacacctgt

taagtacggce

gttcctgtte

ctgegtggtg

cggecgtggaa

ccgggtggty

gtgcaaggtg

gggceagecce

gaatcaggtg

atgggagagce

cgatggctca

caacgtgttc

cctgtectetg

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1117



<220>

<223> nucleotide sequence coding human chimeric antibody D13 light

chain

<400> 22
atggtgctge

gacactgtge

tcttgtgggg

cagcaaccca

ttcagtggga

gacattgcaa

accaagctgg

gacgagcagce

agagaggcca

agcgtgaccg

agcaaagccg

agctcccecg

210> 23

211> 233

212> PRT

213>

<220>
223>

<400> 23

agacccaggt

tgacccagtc

ccagcaaaag

aactcctgat

gtgggtetgg

actattactg

aactgaaacg

tgaagtccgg

aggtgcagtg

agcaggacag

actacgagaa

tcaccaagag

Artificial

gttcatctce

tcctgetttg

tgtccegtaca

ctatagtgca

gacagacttt

tcagcagagt

gacggtggcece

caccgcectece

gaaggtggac

caaggacagc

gcacaaggtg

cttcaacagg

ctgetgetgt

getgtgtete

tatatgcact

tccaacctag

accctcacca

aatgaacctc

gcceecteeg

gtggtgtgce

aacgccctge

acctacagcce

tacgcctgeg

ggggagtgt

ggatctcegg

tagggcagag

ggtaccaaca

aggctggagt

tagatcctgt

cgtacacgtt

tgttcatctt

tgctgaataa

agtccgggaa

tgagcagcac

aggtgaccca

cgcgtacgge

ggtcaccatc

aaaatcggga

cccttccagg

ggaggctgat

tggagetggg

ccecececectee

cttctaccce

ctcccaggag

cctgaccctg

ccagggectg

amino acid sequence of human chimeric antibody D13 light chain

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

1

5

10
10/144

15

60

120

180

240

300

360

420

480

540

600

660

699



Gly Ala

Ser Leu

Thr
50

Arg

Leu Leu

65

Phe Ser

Val Glu

Pro Pro

Val Ala

130

Lys Ser

145

Arg Glu

Tyr Gly Asp
20

Gly Gln Arg
35

Tyr Met His

Ile Tyr Ser

Gly Gly

85

Ser

Ala Asp Asp

100

Tyr Thr Phe

115

Ala Pro Ser

Gly Thr Ala

Ala
165

Thr

Val

Trp

Ala

70

Ser

Ile

Gly

Val

Ser
150

Val

Thr

Tyr

55

Ser

Gly

Ala

Ala

Phe

135

Val

Lys Val Gln Trp

Leu

Ile

40

Gln

Asn

Thr

Asn

Gly

120

Ile

Val

Lys

Thr

25

Ser

Gln

Leu

Asp

105

Thr

Phe

Cys

Val

Gln

Lys

Glu

Phe

90

Tyr

Lys

Pro

Leu

Asp Asn Ala Leu Gln

170

Ser Pro Ala

Gly Ala Ser
45

Ser Gly Gln
60

Ala Gly Val
75

Thr Leu Thr

Cys Gln Gln

Leu Glu Leu
125

Pro Ser Asp
140

Leu Asn Asn
155

11/144

Leu Ala Val
30

Lys Ser Val

Gln Pro Lys

Ser Arg
80

Pro

Ile Asp Pro

95

Ser Asn Glu

110

Lys Arg Thr

Glu Gln Leu

Phe Tyr Pro

160

Ser Gly
175



Asn Ser Gln Glu Ser Val Thr Glu Gln 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

195

200

205

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

210

215

Thr Lys Ser Phe Asn Arg Gly Glu Cys
230

225

<210>
21
212>
213>

24

DNA

<220>
223>

1398

Artificial

chain

<400> 24

atgaaacacc

gtacagctgg

tgtttagect

g88aaggeec

gacacagtga

cacatgacca

gggtttaact

tccaccaagg

tgtggttett

tggagtctgg

ctggattcac

tggagtgggt

agggccgatt

gtctgaggtce

acccttttga

gccctagegt

ccteetgetg

aggaggctta

tttcagtgac

tgcatctatt

caccatctcce

tgaagacact

ttactggggce

gttcectetg

gtggcagetce

gtgcagectg

tatggaatga

agtagtagta

agagaaaatg

gcecttgtatt

caaggagtca

gccecttgta

12/144

220

ccagatgggt

gaaggtcccet

tctgggtteg

gcagttacat

cCaagaacac

actgtgcaag

tggtcacagt

gcagaagcac

nucleotide sequence coding human chimeric antibody D13 heavy

gctgagegag

gaaactctcc

ccaggctcca

ctactatgca

cctgtteetg

aagatactat

cagctcagcc

cagcgagtct

60

120

180

240

300

360

420

480



acagccgecce

aactctggeg

ctgtactcte

acctgtaacg

tacggcccte

ctgttecccecee

gtggtggteg

gtggaagtgce

gtggtgtecg

aaggtgtcca

cagcceegeg

caggtgtcce

gagagcaacg

ggctecattet

gtgttcaget

tctectgagec

210>

211>

212>
213>

25
466
PRT

220>

<223>

<400> 25

tgggctgecet

ctctgacaag

tgtccagegt

tggaccacaa

cctgecectee

caaagcccaa

atgtgtccca

acaacgccaa

tgctgacagt

acaagggcect

aaccccaggt

tgacctgtct

gccageccga

tcctgtacag

gctecgtgat

tgggcaaa

Artificial

cgtgaaggac

cggegtgeac

cgtgactgtg

gceccageaac

ttgccecagece

ggacaccctg

ggaagatccce

gaccaagcct

gctgcaccag

gcecagetee

gtacacactg

cgtgaaaggc

gaacaactac

cagactgacc

gcacgaggece

tactttcceg

acctttccag

cccagcaget

accaaggtgg

cctgaagceceg

atgatcagcce

gaggtgcagt

agagaggaac

gactggctga

atcgagaaaa

cctccaagec

ttctaccecet

aagdaccaccce

gtggacaaga

ctgcacaacc

13/144

agcccgtgac

ccgtgetgea

ctctgggcac

acaagcgggt

cgggeggacc

ggaccccega

tcaattggta

agttcaacag

acggcaaaga

ccatcagcaa

aggaagagat

ccgatatcge

cccetgtget

gceggtggea

actacaccca

cgtgtcectgg

gageagegege

caagacctac

ggaatctaag

ctcegtgtte

agtgacctge

cgtggacggce

cacctaccgg

gtacaagtgc

ggccaagggc

gaccaagaat

cgtggaatgg

ggactccgat

ggaaggcaac

gaagtccctg

amino acid sequence of human chimeric antibody D13 heavy chain

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1398



Met

Val

Pro

Ser

Glu

65

Asp

Thr

Tyr

Trp

Pro
145

Lys

Leu

Gly

Asp

50

Trp

Thr

Leu

Tyr

Gly

130

Ser

His

Ser

Arg

35

Tyr

Val

Val

Phe

Cys

115

Gln

Val

Thr Ala Ala

Leu

Glu

20

Ser

Gly

Ala

Lys

Leu

100

Ala

Gly

Phe

Leu

Trp

Val

Leu

Met

Ser

Gly

85

His

Arg

Val

Pro

Gly

Phe

Gln

Lys

Tle

Ile

70

Arg

Met

Arg

Met

Leu
150

Phe

Leu

Leu

Trp

55

Ser

Phe

Thr

Tyr

Val

135

Ala

Leu

Val

Ser

40

Val

Ser

Thr

Ser

Tyr

120

Thr

Pro

Cys Leu Val

Leu

Glu

25

Cys

Arg

Ser

Ile

Leu

105

Gly

Val

Cys

Leu

10

Ser

Leu

Gln

Ser

Ser

90

Arg

Phe

Ser

Ser

Val

Gly

Ala

Ala

Ser

75

Arg

Ser

Asn

Ser

Arg
155

Ala Ala Pro Arg Trp

Gly

Ser

Pro

60

Tyr

Glu

Glu

Tyr

Ala

140

Ser

Lys Asp Tyr Phe
14/144

Gly

Gly

45

Gly

Ile

Asn

Asp

Pro

125

Ser

Thr

Pro

Leu

30

Phe

Lys

Tyr

Ala

Thr

110

Phe

Thr

Ser

Glu

15

Val Gln

Thr Phe

Gly Leu

Tyr Ala
80

Lys Asn
95

Ala Leu

Asp Tyr

Lys Gly

Glu Ser

160

Pro Val



Thr Val

Pro Ala

Thr Val
210

Asp His
225

Tyr Gly

Pro Ser

Ser Arg

Asp Pro
290

Asn Ala
305

Val Val

Ser

Val

195

Pro

Lys

Pro

Val

Thr

275

Glu

Lys

Ser

Trp

180

Leu

Ser

Pro

Pro

Phe

260

Pro

Val

Thr

Val

165

Asn

Gln

Ser

Ser

Cys

245

Leu

Glu

Gln

Lys

Leu
325

Ser

Ser

Ser

Asn

230

Pro

Phe

Val

Phe

Pro

310

Thr

Gly

Ser

Leu

215

Thr

Pro

Pro

Thr

Asn

295

Arg

Val

Ala

Gly

200

Gly

Lys

Cys

Pro

Cys

280

Trp

Glu

Leu

Leu

185

Leu

Thr

Val

Pro

Lys

265

Val

Tyr

Glu

His

170

Thr

Tyr

Lys

Asp

Ala

250

Pro

Val

Val

Gln

Gln
330

Ser

Ser

Thr

Lys

235

Pro

Lys

Val

Asp

Phe

315

Asp

15/144

Gly

Leu

Tyr

220

Arg

Glu

Asp

Asp

Gly

300

Asn

Trp

Val

Ser

205

Thr

Val

Ala

Thr

Val

285

Val

Ser

Leu

175

His Thr
190

Ser Val

Cys Asn

Glu Ser

Ala Gly

255

Leu Met

270

Ser Gln

Glu Val

Thr Tyr

Asn Gly
335

Phe

Val

Val

Lys

240

Gly

Ile

Glu

His

Arg

320

Lys



Glu

Lys

Thr

Thr

385

Glu

Leu

Lys

Glu

Gly
465

Tyr

Thr

Leu

370

Cys

Ser

Asp

Ser

Ala

450

Lys

<210>
21
212>
213>

Lys Cys Lys Val
340

Ile Ser Lys Ala
355

Pro Pro Ser Gln

Leu Val Lys Gly
390

Asn Gly Gln Pro
405

Ser Asp Gly Ser
420

Arg Trp Gln Glu
435

Leu His Asn His

26

702

DNA
Artificial

Ser Asn Lys
345

Lys Gly Gln
360

Glu Glu Met
375

Phe Tyr Pro

Glu Asn Asn

Phe Phe Leu
425

Gly Asn Val
440

Tyr Thr Gln
455

Gly Leu

Pro Arg

Thr Lys

Ser Asp

395

Tyr Lys

410

Tyr Ser

Phe Ser

Lys Ser

16/144

Pro

Glu

Asn

380

Tle

Thr

Arg

Cys

Leu
460

Ser Ser
350

Pro Gln
365

Gln Val

Ala Val

Thr Pro

Leu Thr
430

Ser Val
445

Ser Leu

Ile

Val

Ser

Glu

Pro

415

Val

Met

Ser

Glu

Tyr

Leu

Trp

400

Val

Asp

His

Leu



220>
<223> nucleotide sequence coding human chimeric antibody F44 light

chain

<400> 26

atggtgctge agacccaggt gttcatctcece ctgetgetgt ggatcteccgg cgegtacgge 60
gatgtccaga tgacccagtc tccatctaat cttgetgeet ctecctggaga aagtgtttee 120
atcaattgca aggcaagtaa gagcattagc aagtatttag cctggtatca acagaaacct 180
gggaaagcaa ataagcttct tatctactct gggtcaactt tgcaatctgg aactccatcg 240
aggttcagtg gcagtggatc tggtacagat ttcactctca ccatcagaaa cctggagcect 300
gaagattttg gactctatta ctgtcaacag cataatgaat acccacccac gtttggagect 360
gggaccaagt tggaactgaa acggacggtg gccgecceet cegtgttecat ctteccecce 420
tccgacgage agetgaagtc cggecaccgece tcegtggtgt gectgetgaa taacttctac 480
cccagagagg ccaaggtgeca gtggaaggtg gacaacgecce tgcagtceccgg gaactcccag 540
gagagcgtga ccgagcagga cagcaaggac agcacctaca gcctgagcag caccctgacce 600
ctgagcaaag ccgactacga gaagcacaag gtgtacgcct gecgaggtgac ccaccaggge 660
ctgagctece ccgtcaccaa gagettcaac aggggggagt gt 702
210> 27

211> 234

212> PRT

213> Artificial

220>
<223> amino acid sequence of human chimeric antibody F44 light chain

<400> 27

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15
17/144



Gly Ala

Ala Ser

Ile Ser
50

Lys Leu
65

Arg Phe

Asn Leu

Glu Tyr

Thr Val
130

Leu Lys
145

Tyr

Pro

35

Lys

Leu

Ser

Glu

Pro

115

Ala

Ser

Gly

20

Gly

Tyr

Ile

Gly

Pro

100

Pro

Ala

Gly

Pro Arg Glu Ala

Asp Val

Glu Ser

Leu Ala

Tyr Ser
70

Ser Gly
85

Glu Asp

Thr Phe

Pro Ser

Thr Ala
150

Lys Val
165

Gln

Val

Trp

55

Ser

Phe

Gly

Val

135

Ser

Gln

Met

Ser

40

Tyr

Ser

Gly

Gly

Ala

120

Phe

Val

Trp

Thr
25

Gln

Ser Pro

Ile Asn Cys Lys

Gln

Thr

Thr

Leu

105

Gly

Ile

Val

Lys

Gln

Leu

Asp

90

Thr

Phe

Cys

Val
170

Lys Pro
60

Gln Ser
75

Phe Thr

Tyr Cys

Lys Leu

Pro Pro
140

Leu Leu
155

Asp Asn

18/144

Ser Asn
30

Ala Ser
45

Gly Lys

Gly Thr

Leu Thr

Gln Gln

110

Glu Leu
125

Ser Asp

Asn Asn

Ala Leu

Leu Ala

Lys Ser

Ala Asn

Pro Ser
30

Ile Arg
95

His Asn

Lys Arg

Glu Gln

Phe Tyr
160

Gln Ser
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

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
230

225

<210> 28
21
212>
213>

DNA

<220>
223>

1395

Artificial

chain

<400> 28

atgaaacacc

gtgcagetgg

tgtgcagect

acgaagggtce

gactccgtga

caaatggaca

ggagggtect

accaagggcc

tgtggttett

tggaatctgg

caggattcac

tggagtgggt

agggccgatt

gtctgaggtce

actttgatta

ctagcgtgtt

ccteetgetg

gggaggctta

tttcagtaac

cacatacatt

cactatctcc

tgaggacacg

ctggggccaa

ccctetggee

gtggcagetce

gtgcagectg

tattacatgg

actactggtg

agagataatg

gccacttatt

ggagtcatgg

ccttgtagca

19/144

220

ccagatgggt

gaaggtcccet

cctgggteeg

gtggtagcac

cagaaagcac

actgtacagc

tcacagtcag

gaagcaccag

nucleotide sequence coding human chimeric antibody F44 heavy

gctgagegag

gaaactctcc

ccaggctcca

ttactttcga

cctatacctg

agctaactac

ctcagcctcec

cgagtctaca

60

120

180

240

300

360

420

480



gcegeectgg

tctggegete

tactctctgt

tgtaacgtgg

ggcectecect

ttccececcaa

gtggtggatg

gaagtgcaca

gtgtcecgtge

gtgtccaaca

ccecegegaac

gtgtccctga

agcaacggcece

tcattcttcee

ttcagetget

ctgagcctgg

210>

211>

212>
213>

29
465
PRT

220>

<223>

<400> 29

gctgectegt

tgacaagcgg

ccagecgtegt

accacaagcc

gcecteettg

agcccaagga

tgtcccagga

acgccaagac

tgacagtgct

agggectgece

cccaggtgta

cctgtetegt

agcccgagaa

tgtacagcag

ccgtgatgca

gcaaa

Artificial

gaaggactac

cgtgcacacc

gactgtgccece

cagcaacacc

cccagcececct

caccctgatg

agatcccgag

caagcctaga

gcaccaggac

cagctccatce

cacactgcct

gaaaggcttc

caactacaag

actgaccgtg

cgaggcectg

tttccegage

tttccageeg

agcagctcte

aaggtggaca

gaagcegegg

atcagccgga

gtgcagttca

gaggaacagt

tggctgaacg

gagaaaacca

ccaagccagg

taccccteceg

accaccccecce

gacaagagcc

cacaaccact

20/144

ccgtgaccgt

tgctgecagag

tgggcaccaa

agcgggtgga

gcggacccte

ccccecgaagt

attggtacgt

tcaacagcac

gcaaagagta

tcagcaaggce

aagagatgac

atatcgccgt

ctgtgctgga

ggtggcagga

acacccagaa

gtcectggaac

cagcggectg

gacctacacc

atctaagtac

cgtgttectg

gacctgegtg

ggacggegtg

ctaccgggtg

caagtgcaag

caagggccag

caagaatcag

ggaatgggag

ctcecgatgge

aggcaacgtg

gtceetgtet

amino acid sequence of human chimeric antibody F44 heavy chain

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1395



Met Lys

Val Leu

Pro Gly

Ser Asn
50

Glu Trp
65

Asp Ser

Thr Leu

Tyr Tyr

Gly Gln
130

Ser Val
145

Ala Ala

His

Ser

Arg

35

Tyr

Val

Val

Tyr

Cys

115

Gly

Phe

Leu

Glu

20

Ser

Tyr

Thr

Lys

Leu

100

Thr

Val

Pro

Trp

Val

Leu

Met

Tyr

Gly

85

Gln

Ala

Met

Leu

Leu Gly Cys

Phe

Gln

Lys

Ala

Ile

70

Arg

Met

Ala

Val

Ala

150

Leu

Phe

Leu

Leu

Trp

55

Thr

Phe

Asp

Asn

Thr

135

Pro

Val

Leu

Val

Ser

40

Val

Thr

Thr

Ser

Tyr

120

Val

Cys

Lys

Leu

Glu

25

Cys

Arg

Gly

Ile

Leu

105

Gly

Ser

Ser

Leu

10

Ser

Ala

Gln

Gly

Ser

90

Arg

Gly

Ser

Arg

Val

Gly

Ala

Ala

Gly

75

Arg

Ser

Ser

Ala

Ser
155

Asp Tyr Phe
21/144

Ala Ala Pro Arg

Gly

Ser

Pro

60

Ser

Asp

Glu

Tyr

Ser

140

Thr

Pro

Gly

Gly

45

Thr

Thr

Asn

Asp

Phe

125

Thr

Ser

Leu

30

Phe

Lys

Tyr

Ala

Thr

110

Asp

Lys

Glu

15

Val

Thr

Gly

Phe

Glu

95

Ala

Tyr

Gly

Ser

Glu Pro Val

Trp

Gln

Phe

Leu

Arg

80

Ser

Thr

Trp

Pro

Thr

160

Thr



Val

Ala

Val

His

225

Gly

Ser

Arg

Pro

Ala

305

Val

Ser

Val

Pro

210

Lys

Pro

Val

Thr

Glu

290

Lys

Ser

Trp

Leu

195

Ser

Pro

Pro

Phe

Pro

275

Val

Thr

Val

165

Asn Ser Gly
180

Gln Ser Ser

Ser Ser Leu

Ser Asn Thr
230

Cys Pro Pro
245

Leu Phe Pro
260

Glu Val Thr

Gln Phe Asn

Lys Pro Arg
310

Leu Thr Val
325

Ala

Gly

Gly

215

Lys

Cys

Pro

Cys

295

Glu

Leu

Leu

Leu

200

Thr

Val

Pro

Lys

Val

280

Tyr

Glu

His

Thr

185

Lys

Asp

Ala

Pro

265

Val

Val

Gln

Gln

170

Ser

Ser

Thr

Lys

Pro

250

Lys

Val

Asp

Phe

Asp
330

Gly

Leu

Tyr

Arg

235

Glu

Asp

Asp

Gly

Asn

315

Trp

22/144

Val His

Ser Ser
205

Thr Cys
220

Val Glu

Ala Ala

Thr Leu

Val Ser

285

Val Glu
300

Ser Thr

Leu Asn

Thr

190

Val

Asn

Ser

Gly

Met

270

Gln

Val

Tyr

Gly

175

Phe

Val

Val

Lys

Gly

255

Ile

Glu

His

Arg

Lys
335

Pro

Thr

Asp

Tyr

240

Pro

Ser

Asp

Asn

Val

320

Glu



Tyr Lys Cys

Thr Ile Ser
355

Leu Pro Pro
370

Cys Leu Val
385

Ser Asn Gly

Asp Ser Asp

Ser Arg Trp
435

Ala Leu His
450

Lys
465

<210>
21
212>
213>

30
708
DNA

Lys Val

340

Lys Ala

Ser Gln

Lys Gly

Gln Pro
405

Gly
420

Ser

Gln Glu

Asn His

Artificial

Ser Asn Lys

Lys Gly Gln
360

Glu Glu Met
375

Phe Tyr Pro
390

Glu Asn Asn

Phe Phe Leu

Gly Asn Val
440

Tyr Thr Gln
455

Gly Leu Pro
345

Pro Arg Glu

Thr Lys Asn

Ile
395

Ser Asp

Tyr Lys Thr

410

Tyr Ser Arg

425

Phe Ser Cys

Lys Ser Leu

23/144

Ser

Pro

Gln

380

Ala

Thr

Leu

Ser

Ser
460

Ser

Gln
365

Val

Val

Pro

Thr

Val

445

Leu

Ile
350

Glu

Val

Tyr

Leu

Ser

Glu Trp

Val
415

Pro

Val
430

Asp

Met His

Ser Leu

Lys

Thr

Thr

Glu

400

Leu

Lys

Glu

Gly



220>
<223> nucleotide sequence coding human chimeric antibody F63 light

chain

<400> 30

atggtgctge agacccaggt gttcatctcece ctgetgetgt ggatcteccgg cgegtacgge 60
cagttcacge tgactcaacc aaagtccgtg tcaggagctt taagaagcac tatcaccatt 120
ccctgtgage gcagcagtgg tgacattgga gatagetatg tgagetggta ccagegacac 180
ttgggaagac cccccatcaa tgtgatctat gectgatgatc aaagaccatc tgaagtgtct 240
gatcggttcet cgggetccat cgacagetce tctaactcag cctcactgac catcactaat 300
ctgcagatgg atgatgaggc cgactacttc tgtcagtctt acgatagtaa gattgacatt 360
ttcggeggtg gaaccaaget cactgtccta ggecagecta aggetgecee tagcegtgacce 420
ctgttcecete ctteccagega ggagettcaa getaacaagg ccaccectggt gtgtettate 480
tctgacttct accctggege tgtgaccgtg gectggaagg ctgacagetce ccctgtgaag 540
gcecggagtgg agaccaccac acctagcaag cagtctaaca acaagtacge tgccagetce 600
tacctgagcc ttacccctga gcagtggaag tctcacagaa gectactcctg tcaagtgacce 660
cacgagggca gcaccgtgga gaagaccgtg getcctaccg agtgttec 708
210> 31

211> 236

212> PRT

213> Artificial

220>
<223> amino acid sequence of human chimeric antibody F63 light chain

<400> 31

Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15
24/144



Gly Ala

Ala Leu

Ile Gly

50

Pro Ile

65

Asp Arg

Thr Ile

Ser Tyr

Val Leu

130

Ser Ser

145

Ser Asp

Tyr

Arg

35

Asp

Asn

Phe

Thr

Asp

115

Gly

Glu

Phe

Gly

20

Ser

Ser

Val

Ser

Asn

100

Ser

Gln

Glu

Gln

Thr

Tyr

Ile

Gly

85

Leu

Lys

Pro

Leu

Pro
165

Phe Thr Leu

Ile Thr Ile
40

Val Ser Trp
55

Tyr Ala Asp
70

Ser Ile Asp

GIn Met Asp

Ile Asp lle
120

Lys Ala Ala
135

Gln Ala Asn
150

Gly Ala Val

Thr

25

Pro

Tyr

Asp

Ser

Asp

105

Phe

Pro

Lys

Thr

Gln Pro Lys

Cys Glu Arg

Gln Arg His
60

Gln Arg Pro
75

Ser Ser Asn
90

Glu Ala Asp

Gly Gly Gly

Ser Val Thr
140

Ala Thr Leu
155

Val Ala Trp
170

25/144

Ser Val
30

Ser

Ser Ser Gly

45

Leu Gly Arg

Ser Glu Val

Ser Ala Ser

95

Tyr Phe
110

Cys

Thr Lys
125

Leu

Leu Phe Pro

Val Cys Leu

Lys Ala Asp
175

Gly

Asp

Pro

Ser

80

Leu

Gln

Thr

Pro

Tle

160

Ser



Ser Pro Val Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser
180 185 190

Asn Asn Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln
195 200 205

Trp Lys Ser His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser

210

215

220

Thr Val Glu Lys Thr Val Ala Pro Thr Glu Cys Ser
230

225

210> 32
21
212>
213>

DNA

<220>
223>

1410

Artificial

chain

<400> 32

atgaaacacc

gtgcagctga

tgcactgtct

ggaaaaggtc

gctctcaaat

atgaacagtc

tttggtacgg

gtgagctcag

tgtggttett

aggagtcagg

ctgggttcte

ctgagtggat

cccgactgag

tgcaaactga

attatcccca

cctccaccaa

ccteetgetg

acctggtctg

actagccagce

gggaagaatg

catcagcagg

tgacacaggc

ctggtacttt

gggccctage

235

gtggcagetce

gtgcagccecet

tatagtttaa

tactatgatg

gacacctcca

acttactact

gacttctggg

gtgttcecte

26/144

ccagatgggt

cagagaccct

gttgggttcg

gagacacagc

agaaccaagt

gtaccagaga

gceccaggaac

tggecececttg

nucleotide sequence coding human chimeric antibody F63 heavy

gctgagecag

gtcectceace

ccagccttca

atataattca

tttcttaaaa

taggagtatg

catggtcacc

tagcagaagc

60

120

180

240

300

360

420

480



accagcgagt

accgtgtect

cagagcagcg

accaagacct

gtggaatcta

cceteegtgt

gaagtgacct

tacgtggacg

agcacctacc

gagtacaagt

aaggccaagg

atgaccaaga

gcegtggaat

ctggactccg

caggaaggca

cagaagtccc

210>

211>

212>
213>

33
470
PRT

220>

<223>

<400> 33

ctacagccge

ggaactctgg

gcctgtacte

acacctgtaa

agtacggccce

tcetgttecee

gegtggtggt

gcgtggaagt

gggtggtgte

gcaaggtgtce

gccagecceceg

atcaggtgtc

gggagagcaa

atggctcatt

acgtgttcag

tgtctctgag

Artificial

cctgggetge

cgctetgaca

tctgtecage

cgtggaccac

tceetgeeet

cccaaagccc

ggatgtgtcce

gcacaacgcce

cgtgctgaca

caacaagggc

cgaaccccag

cctgacctgt

cggccagecece

cttcectgtac

ctgcteegtg

cctgggcaaa

ctcgtgaagg

agecggegtge

gtcgtgactg

aagcccagcea

ccttgeeccag

aaggacaccce

caggaagatc

aagaccaagc

gtgctgecacc

ctgcccaget

gtgtacacac

ctcgtgaaag

gagaacaact

agcagactga

atgcacgagg

27/144

actactttcce

acacctttcce

tgccecageag

acaccaaggt

cccetgaage

tgatgatcag

ccgaggtgcea

ctagagagga

aggactggct

ccatcgagaa

tgcetecaag

gcttctacce

daCadgaccac

ccgtggacaa

ccctgeacaa

cgagccegtg

agcecgtgetg

ctctectggge

ggacaagcgg

cgeggeegea

ccggaccecce

gttcaattgg

acagttcaac

gaacggcaaa

aaccatcagc

ccaggaagag

ctcecgatate

ccceectgtg

gagccggtgg

ccactacacc

amino acid sequence of human chimeric antibody F63 heavy chain

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1410



Met

Val

Pro

Ala

Glu

65

Ala

Val

Tyr

Tyr

Ser

145

Thr

Lys

Leu

Ser

Ser

50

Trp

Leu

Phe

Cys

Phe

130

Thr

Ser

His

Ser

Glu

35

Tyr

Met

Lys

Leu

Thr

115

Asp

Lys

Glu

Leu Trp

Gln Val
20

Thr Leu

Ser Leu

Gly Arg

Ser Arg

85

Lys Met

100

Arg Asp

Phe Trp

Gly Pro

Phe

Gln

Ser

Ser

Met

70

Leu

Asn

Arg

Gly

Ser
150

Phe

Leu

Leu

Trp

55

Tyr

Ser

Ser

Ser

Pro

135

Val

Ser Thr Ala Ala

Leu

Lys

Thr

40

Val

Tyr

Tle

Leu

Met

120

Gly

Phe

Leu

Leu Leu Val
10

Glu Ser Gly
25

Cys Thr Val

Arg Gln Pro

Asp Gly Asp
75

Ser Arg Asp
90

Gln Thr Asp
105

Phe Gly Thr

Thr Met Val

Pro Leu Ala
155

Gly Cys Leu
28/144

Ala Ala Pro Arg

Pro

Ser

Ser

60

Thr

Thr

Asp

Asp

Thr

140

Pro

Val

Gly

Gly

45

Gly

Ala

Ser

Thr

Tyr

125

Val

Cys

Lys

Leu

30

Phe

Lys

Tyr

Lys

Gly

110

Pro

Ser

Ser

Asp

15

Val

Ser

Gly

Asn

Asn

95

Thr

His

Ser

Arg

Tyr

Trp

Gln

Leu

Pro

Ser

80

Gln

Tyr

Trp

Ala

Ser

160

Phe



Pro

Val

Ser

Thr

225

Val

Ala

Thr

Val

Val

305

Ser

Glu

His

Ser

210

Cys

Glu

Ala

Leu

Ser

290

Glu

Thr

Pro

Thr

195

Val

Asn

Ser

Gly

Met

275

Gln

Val

Tyr

Val

180

Phe

Val

Val

Lys

Gly

260

Ile

Glu

His

Arg

165

Thr Val

Pro Ala

Thr Val

Asp His
230

Tyr Gly
245

Pro Ser

Ser Arg

Asp Pro

Asn Ala

310

Val Val
325

Ser

Val

Pro

215

Lys

Pro

Val

Thr

Glu

295

Lys

Ser

Trp

Leu

200

Ser

Pro

Pro

Phe

Pro

280

Val

Thr

Val

170

Asn Ser
185

Gln Ser

Ser Ser

Ser Asn

Cys Pro
250

Leu Phe

265

Glu Val

Gln Phe

Lys Pro

Leu Thr
330

Gly

Ser

Leu

Thr

235

Pro

Pro

Thr

Asn

Arg

315

Val

29/144

Ala

Gly

Gly

220

Lys

Cys

Pro

Cys

Trp

300

Glu

Leu

Leu

Leu

205

Thr

Val

Pro

Lys

Val

285

Tyr

Glu

His

Thr

190

Tyr

Lys

Asp

Ala

Pro

270

Val

Val

Gln

Gln

175

Ser

Ser

Thr

Lys

Pro

255

Lys

Val

Asp

Phe

335

Gly

Leu

Tyr

Arg

240

Glu

Asp

Asp

Gly

Asn

320

Trp



Leu Asn

Ser Ser

Gly Lys Glu
340

Ile Glu Lys
355

Pro Gln Val Tyr Thr

370

Gln Val
385

Ala Val

Thr Pro

Leu Thr

Ser Val
450

Ser Leu
465

<210>
21
212>
213>

Ser Leu Thr

Glu Trp Glu
405

Pro Val Leu
420

Val Asp Lys
435

Met His Glu

Ser Leu Gly

34

702

DNA
Artificial

Tyr

Thr

Leu

Cys

390

Ser

Asp

Ser

Ala

Lys
470

Lys Cys

Ile Ser
360

Pro Pro
375

Leu Val

Asn Gly

Ser Asp

Arg Trp

440

Leu His
455

Lys

345

Lys

Ser

Lys

Gln

Gly

425

Gln

Asn

Val Ser Asn Lys

Ala Lys Gly Gln
365

Gln Glu Glu Met
380

Gly Phe Tyr Pro
395

Pro Glu Asn Asn
410

Ser Phe Phe Leu

Glu Gly Asn Val
445

His Tyr Thr Gln
460

30/144

Gly Leu Pro

350

Pro Arg

Thr

Ser

Tyr

Tyr

430

Phe

Lys

Lys

Asp

Lys

415

Ser

Ser

Ser

Glu

Asn

Tle

400

Thr

Arg

Cys

Leu



<220>

223> nucleotide sequence coding hL2 light

<400> 34
atggtgctge

gccattcage

attacctgcg

ggcaaggcecce

agattttccg

gaggacttcg

ggcaccaage

tccgacgage

cccagagagg

gagagcgtga

ctgagcaaag

ctgagctcce

<210> 35

211> 234

212> PRT

213>

<220>
223>

<400> 35

agacccaggt

tgacacagag

gcgccagcaa

ccaagctget

gctctggeag

ccacctacta

tggaaatcaa

agctgaagtce

ccaaggtgca

ccgagecagga

ccgactacga

ccgtcaccaa

Artificial

gttcatctce

ccctagcage

gagcgtgegg

gatctacagc

cggcaccgac

ctgccagcag

gcgtacggtg

cggcaccgece

gtggaaggtg

cagcaaggac

gaagcacaag

gagcttcaac

ctgetgetgt

ctgagcgecet

acctacatgce

gcetecaate

ttcaccctga

agcaacgagc

gcecgecececect

tccgtggtgt

gacaacgccce

agcacctaca

gtgtacgecet

aggggggagt

chain of humanized D13

ggatctccgg

ctgtgggcca

actggtatca

tggaagcegg

caatcagcag

cccectacac

ccgtgttcat

gcetgetgaa

tgcagtccgg

gcctgageag

gcgaggtgac

gt

cgegtacgge

gagagtgacc

gcagaagccce

cgtgcccage

cctgecagecec

ctttggccag

cttccececce

taacttctac

gaactcccag

caccctgacc

ccaccagggce

amino acid sequence of hL2 light chain of humanized D13

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

1

5

10

31/144

15

60

120

180

240

300

360

420

480

040

600

660

702



Gly Ala

Ala Ser

Val Arg
50

Lys Leu
65

Arg Phe

Ser Leu

Glu Pro

Thr Val
130

Leu Lys
145

Pro Arg

Gly Asn

Tyr Gly Ala Ile
20

Val
35

Gly Gln Arg

Thr Tyr Met His

Leu Ile Tyr Ser
70

Ser Gly Ser Gly
85

Gln Pro Glu Asp
100

Pro Tyr Thr Phe

115

Ala Ala Pro Ser

Ser Gly Thr Ala
150

Glu Ala Lys Val
165

Ser Gln Glu Ser

Gln

Val

Trp

55

Ala

Ser

Phe

Gly

Val

135

Ser

Gln

Val

Leu

Thr

40

Tyr

Ser

Gly

Ala

Gln

120

Phe

Val

Trp

Thr

Thr Gln Ser Pro
25

Ile Thr Cys Gly

Gln Gln Pro

60

Lys

Glu
75

Asn Leu Ala

Thr Asp Phe Thr

90

Thr
105

Tyr Tyr Cys

Gly Thr Lys Leu

Ile Phe Pro

140

Pro

Val Leu Leu

155

Cys

Val
170

Lys Asp Asn

Glu Gln Asp
32/144

Ser

Ser

Ala

45

Gly

Gly

Leu

Gln

Glu

125

Ser

Asn

Ala

Lys

Ser

30

Ser

Lys

Val

Thr

Gln

110

Ile

Asp

Asn

Leu

Asp

Leu

Lys

Ala

Pro

Ile

95

Ser

Lys

Glu

Phe

Gln

175

Ser

Ser

Ser

Pro

Ser

80

Ser

Asn

Arg

Gln

Tyr

160

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

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
230

225

<210> 36

211> 702
<212> DNA
213>

<220>
223>

<400> 36
atggtgctge

gatacccagc

attacctgcg

ggcaagcage

agattttctg

gaggacttcg

ggcaccaagce

tcecgacgage

cccagagagg

Artificial

agacccaggt

tgacacagag

gcgecageaa

ccaagctgcet

gcagcggcete

ccacctacta

tggaaatcaa

agctgaagtc

ccaaggtgca

gttcatctce

ccctageage

gagegtgegg

gatctacagce

cggcaccgac

ctgccagcag

gcgtacggtg

cggcaccgece

gtggaaggtg

nucleotide sequence coding hL3 light

ctgectgetgt

ctgtectgeca

acctacatgce

gcctccaacc

ttcaccctga

agcaacgagc

gcegeecececet

tcegtggtgt

gacaacgccce

33/144

220

chain of humanized D13

ggatctccgg

gegtgggecea

actggtatca

tggaagccgg

caatcagcag

cceectacac

ccgtgttcat

gcctgetgaa

tgcagtccgg

cgcgtacgge

gagagtgacc

gcagaagccce

cgtgcccage

cctgecagecce

ctttggccag

cttccececce

taacttctac

gaactcccag

60

120

180

240

300

360

420

480

540



gagagcgtga ccgagcagga cagcaaggac agcacctaca gcctgagcag caccctgacc

ctgagcaaag ccgactacga gaagcacaag gtgtacgect gecgaggtgac ccaccaggge

ctgagctcee ccgtcaccaa gagecttcaac aggggggagt gt

<210> 37

211> 234

<212> PRT

<213> Artificial

<220>

<223> amino acid sequence of hL3 light

<400> 37
Met Val Leu Gln Thr Gln Val Phe Ile

1 5

Gly Ala Tyr Gly Asp Thr Gln Leu Thr
20 25

Ala Ser Val Gly Gln Arg Val Thr Ile
35 40

Val Arg Thr Tyr Met His Trp Tyr Gln
50 55

Lys Leu Leu Ile Tyr Ser Ala Ser Asn
65 70

Arg Phe Ser Gly Ser Gly Ser Gly Thr
85

Ser

10

Gln

Thr

Gln

Leu

Asp
90

chain of humanized D13

Leu Leu Leu Trp Ile Ser
15

Ser Pro Ser Ser Leu Ser
30

Cys Gly Ala Ser Lys Ser
45

Lys Pro Gly Lys Gln Pro
60

Glu Ala Gly Val Pro Ser
75 80

Phe Thr Leu Thr Ile Ser
95

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Asn
34/144

600

660

702



100 105 110

Glu Pro Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
130 135 140

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

Pro Arg Glu Ala Lys Val GIn 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> 702

<212> DNA

213> Artificial

220>
223> nucleotide sequence coding hl4 light chain of humanized D13
35/144



<400> 38
atggtgctge

gataccgtge

atcaattgcg

ggccageage

agattttctg

gaggacgtgg

ggcaccaagg

tccgacgage

cccagagagg

gagagcgtga

ctgagcaaag

ctgagctcce

<210> 39

211> 234

212> PRT

213>

<220>
223>

<400> 39

agacccaggt

tgacccagag

gcgccagcaa

ccaagetget

gcageggete

ccgtgtacta

tggaaatcaa

agctgaagtc

ccaaggtgca

ccgageagga

ccgactacga

ccgtecaccaa

Artificial

gttcatctce

ccctgatage

gagegtgegg

gatctacagc

cggcaccgac

ctgccagcag

gegtacggtg

cggcaccgcece

gtggaaggty

cagcaaggac

gaagcacaag

gagcttcaac

ctgetgetgt

ctggcegtgt

acctacatgce

gcctccaacc

ttcaccctga

agcaacgagc

gcegececececet

tcecgtggtgt

gacaacgccce

agcacctaca

gtgtacgccet

aggggggagt

ggatctccegg

ccectgggaca

actggtatca

tggaagccgg

caatcagctc

cccectacac

ccgtgttcat

gcctgetgaa

tgcagtccgg

gcctgageag

gcgaggtgac

gt

cgcgtacgge

gagagccacce

gcagaagccce

cgtgcccage

cctgcaggcece

ctttggccag

cttccececce

taacttctac

gaactcccag

caccctgacce

ccaccagggce

amino acid sequence of hl4 light chain of humanized D13

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 Thr Val Leu Thr Gln Ser Pro Asp Ser Leu Ala

36/144

60

120

180

240

300

360

420

480

540

600

660

702



Val

Val

Lys

65

Arg

Ser

Glu

Thr

Leu
145

Ser Leu
35

Arg Thr
50

Leu Leu

Phe Ser

Leu Gln

Pro Pro
115

Val Ala
130

Lys Ser

20

Gly

Tyr

Ile

Gly

Ala

100

Tyr

Ala

Gly

Pro Arg Glu Ala

Gly

Asn Ser

Gln
180

Gln Arg Ala

Met

Tyr

Ser

85

Glu

Thr

Pro

Thr

Lys

165

Glu

His

Ser

70

Gly

Asp

Phe

Ser

Ala

150

Val

Ser

Trp

55

Ala

Ser

Val

Gly

Val

135

Ser

Gln

Val

Thr

40

Tyr

Ser

Gly

Ala

Gln

120

Phe

Val

Trp

Thr

25

Ile

Gln

Asn

Thr

Val

105

Gly

Ile

Val

Lys

Glu
185

Asn Cys

Gln Lys

Leu Glu
75

Asp Phe

90

Tyr Tyr

Thr Lys

Phe Pro

Cys Leu
155

Gly

Pro

60

Ala

Thr

Cys

Val

Pro

140

Leu

30

Ala Ser
45

Gly Gln

Gly Val

Leu Thr

Gln Gln

110

Glu Ile
125

Ser Asp

Asn Asn

Val Asp Asn Ala Leu

170

Gln Asp

37/144

Ser

Lys Asp
190

Lys

Gln

Pro

Ile

95

Ser

Lys

Glu

Phe

Gln

175

Ser

Ser

Pro

Ser

80

Ser

Asn

Arg

Gln

160

Ser

Thr



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

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
230

225

<210>
21
212>
213>

40
1398
DNA
Arti

<220>
223>

<400> 40

atgaaacacc

gtgcagctgg

tgtgccgeea

ggcaaaggece

gacagcgtga

cagatgaaca

ggcttcaact

tccaccaagg

acagccgcecce

aactctggceg

ficial

tgtggttett

tggaatctgg

gcggetteac

tggaatgggt

agggceggtt

gcctgeggge

accccttega

gcectagegt

tgggctgecet

ctctgacaag

ccteetgetg

cggeggagtg

cttcagcgac

ggccageatce

caccatcagc

cgaggacacc

ctactggggce

gttcectetg

cgtgaaggac

cggegtgeac

nucleotide sequence coding hH1 heavy

gtggcagcte

gtgcagectg

tacggcatga

agcagcagct

cgggacaaca

gcecgtgtact

cagggcacaa

gccecttgta

tactttcceg

acctttccag

38/144

220

chain of humanized D13

ccagatgggt

gcagaagcect

tctgggtgceg

ccagctacat

gcaagaaccg

attgcgccag

tggtcaccgt

gcagaagcac

agcccgtgac

ccgtgectgea

gctgagecag

gagactgagc

ccaggcccect

ctactacgcc

gctgtacctg

acggtactac

cagctcagcce

cagcgagtct

cgtgtcctgg

gagcagegge

60

120

180

240

300

360

420

480

540

600



ctgtactctc tgtccagegt cgtgactgtg cccagecaget ctctgggeac caagacctac 660

acctgtaacg tggaccacaa gcccagcaac accaaggtgg acaagegggt ggaatctaag 720
tacggcccte cctgecetee ttgeccagee cctgaagecg cgggeggace ctecgtgtte 780
ctgttceeee caaageccaa ggacaccctg atgatcagec ggacccccga agtgacctge 840
gtggtggtgg atgtgtccca ggaagatcce gaggtgecagt tcaattggta cgtggacgge 900
gtggaagtge acaacgccaa gaccaagcect agagaggaac agttcaacag cacctaccgg 960
gtggtgtecg tgetgacagt getgecaccag gactggetga acggecaaaga gtacaagtge 1020
aaggtgtcca acaagggcct gcecccagetce atcgagaaaa ccatcagcaa ggccaaggge 1080
cagccccgeg aaccccaggt gtacacactg cctccaagec aggaagagat gaccaagaat 1140
caggtgtcee tgacctgtet cgtgaaagge ttctacceet ccgatatcge cgtggaatgg 1200
gagagcaacg gccagceccga gaacaactac aagaccaccc ccecctgtget ggactccegat 1260
ggctcattet tcctgtacag cagactgacc gtggacaaga geccggtggea ggaaggceaac 1320
gtgttcaget getcegtgat gecacgaggec ctgcacaacc actacaccca gaagtccctg 1380
tctetgagee tgggcaaa 1398
210> 41

211> 466

212> PRT

213> Artificial

220>
223> amino acid sequence of hH1 heavy chain of humanized D13

<400> 41

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
1 5 10 15

39/144



Val

Pro

Ser

Glu

65

Asp

Arg

Tyr

Trp

Pro

145

Thr

Thr

Leu

Gly

Asp

50

Trp

Ser

Leu

Tyr

Gly

130

Ser

Ala

Val

Ser Gln Val Gln Leu Val

Arg

35

Tyr

Val

Val

Tyr

Cys

115

Gln

Val

Ala

Ser

20

Ser

Gly

Ala

Lys

Leu

100

Ala

Gly

Phe

Leu

Leu Arg Leu

Met Ile Trp
55

Ser Ile Ser
70

Gly Arg Phe
85

GIn Met Asn

Arg Arg Tyr

Thr Met Val
135

Pro Leu Ala
150

Gly Cys Leu
165

Ser

40

Val

Ser

Thr

Ser

Tyr

120

Thr

Pro

Val

Trp Asn Ser Gly Ala

Glu

25

Cys

Arg

Ser

Ile

Leu

105

Gly

Val

Cys

Lys

Ser Gly Gly Gly Val Val Gln

Ala Ala Ser

Gln Ala Pro
60

Ser Ser Tyr

75

Ser Arg Asp

90

Arg Ala Glu

Phe Asn

Tyr

Ala
140

Ser Ser

Ser Arg Ser

155

Asp Tyr Phe

170

Gly

45

Gly

Ile

Asn

Asp

Pro

125

Ser

Thr

Pro

Leu Thr Ser Gly Val
40/144

30

Phe Thr Phe

Lys Gly Leu

Tyr Ala
80

Tyr

Ser Lys Asn

95

Thr
110

Ala Val

Phe Asp Tyr

Thr Lys Gly

Glu Ser
160

Ser

Glu Pro
175

Val

His Thr Phe



Pro Ala

Thr Val
210

Asp His
225

Tyr Gly

Pro Ser

Ser Arg

Asp Pro

290

Asn Ala
305

Val Val

Glu Tyr

Val

195

Pro

Lys

Pro

Val

Thr

275

Glu

Lys

Ser

Lys

180

Leu

Ser

Pro

Pro

Phe

260

Pro

Val

Thr

Val

Cys
340

Gln

Ser

Ser

Cys

245

Leu

Glu

Gln

Lys

Leu

325

Lys

Ser

Ser

Asn

230

Pro

Phe

Val

Phe

Pro

310

Thr

Val

Ser

Leu

215

Thr

Pro

Pro

Thr

Asn

295

Val

Ser

Gly

200

Gly

Lys

Cys

Pro

Cys

280

Trp

Glu

Leu

Asn

185

Leu

Thr

Val

Pro

Lys

265

Val

Tyr

Glu

His

345

Tyr

Asp

Ala

250

Pro

Val

Val

Gln

Gln

330

Gly

Ser

Thr

Lys

235

Pro

Lys

Val

Asp

Phe

315

Asp

Leu

41/144

Leu

220

Arg

Glu

Asp

Asp

Gly

300

Asn

Trp

Pro

Ser

205

Thr

Val

Ala

Thr

Val

285

Val

Ser

Leu

Ser

190

Ser

Cys

Glu

Ala

Leu

270

Ser

Glu

Thr

Asn

Ser
350

Val

Asn

Ser

Gly

295

Met

Gln

Val

Tyr

Gly

335

Ile

Val

Val

Lys

240

Ile

Glu

His

Arg

320

Lys

Glu



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

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

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

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

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

Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His
435 440 445

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

Gly Lys
465

<210> 42

<211> 1398

<212> DNA

<213> Artificial

220>
223> nucleotide sequence coding hH2 heavy chain of humanized D13

<400> 42
42/144



atgaaacacc

gtgcagetgg

tgtgcegeca

ggcaaaggcce

gacagcgtga

cagatgaaca

ggcttcaact

tccaccaagg

acagccgecce

aactctggeg

ctgtactctce

acctgtaacg

tacggcccte

ctgttccecee

gtggtggteg

gtggaagtgce

gtggtgtcecg

aaggtgtcca

cagccecgeg

caggtgtcce

gagagcaacg

tgtggttett

tggaatctgg

gcggettcac

tggaatgggt

agggceeggtt

gectgeggge

accccttcega

gccctagegt

tgggctgecet

ctctgacaag

tgtccagegt

tggaccacaa

cctgecectee

caaagcccaa

atgtgtccca

acaacgccaa

tgctgacagt

acaagggcect

aaccccaggt

tgacctgtct

gccageccga

ccteetgetg

cggcggagtg

cttcagcgac

ggccageatce

caccatcagc

cgaggacacc

ctactggggce

gttcectetg

cgtgaaggac

cggegtgeac

cgtgactgtg

gceccageaac

ttgccecagece

ggacaccctg

ggaagatccce

gaccaagcct

gctgcaccag

gcecagetee

gtacacactg

cgtgaaaggc

gaacaactac

gtggcagete

gtgcagecetg

tacggcatga

agcagcagct

cgggacaaca

gcegtgtact

cagggcacaa

gccecttgta

tactttceeg

acctttccag

cccagcaget

accaaggtgg

cctgaagceceg

atgatcagcce

gaggtgcagt

agagaggaac

gactggctga

atcgagaaaa

cctccaagec

ttctaccecet

adaagdaccaccce

43/144

ccagatgggt

gcagaagcect

tctgggtgceg

ccagctacat

gcaagaacac

attgcgccag

tggtcaccgt

gcagaagcac

agcccgtgac

ccgtgetgea

ctctgggecac

acaagcgggt

cgggeggace

ggaccccega

tcaattggta

agttcaacag

acggcaaaga

ccatcagcaa

aggaagagat

ccgatatcge

cccetgtget

gctgagcegaa

gagactgagc

ccaggcccect

ctactacgcc

cctgtacctg

acggtactac

cagctcagcc

cagcgagtct

cgtgtcectgg

gageagegege

caagacctac

ggaatctaag

ctcegtgtte

agtgacctge

cgtggacggce

cacctaccgg

gtacaagtgc

ggccaagggc

gaccaagaat

cgtggaatgg

ggactccgat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ggctcattet tcctgtacag cagactgacc gtggacaaga geccecggtggea ggaaggceaac

gtgttcaget gectccgtgat gecacgaggece ctgcacaacc actacaccca gaagtccectg

tctctgagee tgggcaaa

<210> 43

211> 466

<212> PRT

<213> Artificial

<220>
223>

<400> 43
Met Lys His Leu Trp Phe Phe Leu

1 5

Val Leu Ser Glu Val Gln Leu Val
20

Pro Gly Arg Ser Leu Arg Leu Ser
35 40

Ser Asp Tyr Gly Met Ile Trp Val
50 55

Glu Trp Val Ala Ser Ile Ser Ser
65 70

Asp Ser Val Lys Gly Arg Phe Thr
85

Thr Leu Tyr Leu Gln Met Asn Ser

amino acid sequence of hH2 heavy chain of humanized D13

Leu Leu Val Ala Ala Pro Arg Trp
10 15

Glu Ser Gly Gly Gly Val Val Gln
25 30

Cys Ala Ala Ser Gly Phe Thr Phe
45

Arg Gln Ala Pro Gly Lys Gly Leu
60

Ser Ser Ser Tyr Ile Tyr Tyr Ala
75 80

Ile Ser Arg Asp Asn Ser Lys Asn
90 95

Leu Arg Ala Glu Asp Thr Ala Val
44/144

1320

1380

1398



Tyr Tyr

Trp Gly
130

Pro Ser
145

Thr Ala

Thr Val

Pro Ala

Thr Val

210

Asp His
225

Tyr Gly

Pro Ser

Cys

115

Gln

Val

Ala

Ser

Val

195

Pro

Lys

Pro

Val

100

Ala

Phe

Leu

Trp

180

Leu

Ser

Pro

Pro

Phe
260

Arg Arg Tyr

Thr

Pro

165

Asn

Gln

Ser

Ser

Cys

245

Leu

Met

Leu

150

Cys

Ser

Ser

Ser

Asn

230

Pro

Phe

Val

135

Ala

Leu

Gly

Ser

Leu

215

Thr

Pro

Pro

Tyr

120

Thr

Pro

Val

Ala

200

Gly

Cys

Pro

105

Gly Phe Asn

Val

Cys

Lys

Leu

185

Leu

Thr

Val

Pro

Lys
265

Ser

Ser

Asp

170

Thr

Lys

Asp

Ala
250

Pro

Ser

Arg

155

Tyr

Ser

Ser

Thr

Lys

235

Pro

Lys

45/144

Tyr

Ala
140

Ser

Phe

Gly

Leu

Tyr

220

Arg

Pro
125

Ser

Thr

Pro

Val

Ser

205

Thr

Val

110

Phe

Thr

Ser

Glu

His

190

Ser

Cys

Glu

Glu Ala Ala

Asp

Thr

Leu
270

Asp Tyr

Lys Gly

Glu Ser
160

Pro Val
175

Thr Phe

Val Val

Asn Val

Ser Lys
240

Gly Gly
255

Met Ile



Ser Arg Thr Pro

Asp

Asn

305

Val

Glu

Lys

Thr

Thr

385

Glu

Leu

Lys

Pro

290

Ala

Val

Tyr

Thr

Leu

370

Cys

Ser

Asp

Ser

275

Glu Val

Lys Thr

Ser Val

Lys Cys
340

Ile Ser
355

Pro Pro

Leu Val

Asn Gly

Ser Asp

420

Arg Trp

Glu Val

Gln Phe

Lys Pro
310

Leu Thr
325

Lys Val

Lys Ala

Ser Gln

Lys Gly

390

Gln Pro
405

Gly Ser

Gln Glu

Thr Cys
280

Asn Trp

295

Arg Glu

Val Leu

Ser Asn

Lys Gly

360

Glu Glu

375

Phe Tyr

Glu Asn

Phe Phe

Gly Asn

Val Val Val

Tyr Val Asp

Glu Gln Phe
315

His Gln Asp
330

Lys Gly Leu
345

Gln Pro Arg

Met Thr Lys

Pro Ser Asp
395

Asn Tyr Lys
410

Leu Tyr Ser
425

Val Phe Ser
46/144

Asp

Gly

300

Asn

Trp

Pro

Glu

Asn

380

Tle

Thr

Arg

Cys

Val Ser
285

Val Glu

Ser Thr

Leu Asn

Ser Ser

350

Pro Gln
365

Gln Val

Ala Val

Thr Pro

Leu Thr

430

Ser Val

Gln

Val

Tyr

Gly

335

Ile

Val

Ser

Glu

Pro

415

Val

Met

Glu

His

Arg

320

Lys

Glu

Tyr

Leu

Trp

400

Val

Asp

His



435 440 445

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

450 455 460

Gly Lys
465

210> 44

211> 1140

<212> DNA

213> Artificial

<220>

<223> nucleotide sequence coding human SIRPA variant 1 ECD

<400> 44
atggaacctg ccggacctge ccctggecaga ctgggaccte tgetgtgtet

gcectettgtg cttggagegg agtggetgge gaagaggaac tgcaagtgat

aagagcgtge tggtggecge tggcegaaacce gecaccctga gatgtacage

atcccegtgg gecccatcca gtggtttaga ggegetggee ctggecgega

aatcagaaag agggccactt ccccagagtg accaccgtgt ccgacctgac

aacatggact tcagcatccg gatcggcaac atcacccctg ccgatgecegg

tgcgtgaagt tccggaaggg cagecccgac gacgtggaat tcaaaagegg

gagctgageg tgegggetaa accttetgee cetgtggtgt ctggacctge

acacctcagc acaccgtgtc ttttacctge gagagccacg gettcagecce

accctgaagt ggttcaagaa cggcaacgag ctgtccgact tccagaccaa

gtgggcgaga gegtgtecta cagcatccac agcaccgeca aggtggtget

47/144

gcetgetggee

ccagcccgac

caccagcctg

gctgatctac

caagcggaac

cacctactac

agccggeacce

cgccagagcet

cagagacatc

cgtggaccct

gacccgegaa

60

120

180

240

300

360

420

480

040

600

660



gatgtgcaca

agaggaaccg

cagcectgtge

cagcggetge

accgtgaccg

tcecgececace

gtgtccaaga

gcecgeegaga

<210>

211>

212>
213>

45
379
PRT

220>

223>

<400> 45

gccaagtgat

ccaacctgte

gggcegagaa

agctgacctg

agaacaagga

gggacgatgt

gccacgatet

acaccggcag

Artificial

amino acid sequencde

ctgcgaggtg

cgagacaatc

ccaagtgaac

gctggaaaac

tggcacctac

gaagctgaca

gaaggtgtca

caacgagcgg

gcccacgtga

agagtgcccce

gtgacctgec

ggcaatgtgt

aattggatga

tgccaggtgg

gcccatcecca

aacatctacc

cactgcaggg

ccaccctgga

aagtgcggaa

cccggaccga

gctggetget

aacacgacgg

aagagcaggsg

accaccatca

cgatcctctg

agtgacccag

gttctaccce

gacagccage

cgtgaacgtg

ccagcctgee

ctccaacaca

ccaccactga

of human SIRPA variant 1 ECD

Met Glu Pro Ala Gly Pro Ala Pro Gly Arg Leu Gly Pro Leu Leu Cys

1

Leu Leu Leu Ala Ala Ser Cys

Glu Leu Gln Val Ile Gln Pro

35

Glu Thr Ala Thr Leu Arg Cys

50

5

20

40

55

10

25

48/144

30

45

60

15

Ala Trp Ser Gly Val Ala Gly Glu Glu

Asp Lys Ser Val Leu Val Ala Ala Gly

Thr Ala Thr Ser Leu Ile Pro Val Gly

720

780

840

900

960

1020

1080

1140



Pro Ile
65

Asn Gln

Thr Lys

Pro Ala

Pro Asp
130

Arg Ala
145

Thr Pro

Pro Arg

Asp Phe

Ile His

210

Gln Val

Gln Trp Phe Arg Gly Ala

Lys

Arg

Asp

115

Asp

Lys

Gln

Asp

Gln

195

Ser

Ile

Glu

Asn

100

Ala

Val

Pro

His

Tle

180

Thr

Thr

Cys

70

Gly His

85

Asn Met

Gly Thr

Glu Phe

Ser Ala

150

Thr Val

165

Thr Leu

Asn Val

Ala Lys

Glu Val

Phe

Asp

Tyr

Lys

135

Pro

Ser

Lys

Asp

Val

215

Ala

Pro

Phe

Tyr

120

Ser

Val

Phe

Trp

Pro

200

Val

His

Gly Pro Gly Arg Glu

Arg

Ser

105

Cys

Gly

Val

Thr

Phe

185

Val

Leu

75

Val Thr
90

Ile Arg

Val Lys

Ala Gly

Ser Gly

155

Cys Glu

170

Lys Asn

Gly Glu

Thr Arg

Thr

Ile

Phe

Thr

140

Pro

Ser

Gly

Ser

Glu
220

Val

Gly

Arg

125

Glu

Ala

His

Asn

Val

205

Asp

Leu

Ser

Asn

110

Lys

Leu

Ala

Gly

Glu

190

Ser

Val

Val Thr Leu Gln Gly Asp
49/144

Ile

Asp

95

Ile

Gly

Ser

Arg

Phe

175

Leu

Tyr

His

Pro

Tyr

80

Leu

Thr

Ser

Val

Ala

160

Ser

Ser

Ser

Ser

Leu



225

Arg Gly Thr

Glu Val Thr

Cys Gln Val
275

Glu Asn Gly
290

Asn Lys Asp

305

Ser Ala

His

Gly Gln Pro

Glu
355

Pro Lys

Glu Arg Asn
370

<210> 46
211> 468
<212> DNA

230

Ala Asn
245

Leu

Gln Gln
260

Pro

Arg Lys Phe

Asn Val Ser

Gly Thr Tyr

310

Arg Asp Asp

325

Ala Val
340

Ser

Gln Gly

Ser

Ile Tyr His

235

Ser Glu Thr Ile Arg Val Pro

Val

Tyr

Arg

295

Asn

Val

Lys

Asn

His
375

250

Arg Ala Glu
265

Pro Gln Arg
280

Thr Glu Thr

Trp Met Ser

Lys Leu Thr
330

Ser His Asp
345

Thr Ala Ala
360

His His His

Asn Gln Val

Leu Gln Leu
285

Ala Ser Thr
300

Trp Leu Leu

315

Cys Gln Val

Leu Lys Val

Glu Asn Thr
365

His

50/144

240

Pro Thr Leu
255

Asn Val Thr
270

Thr Trp Leu

Val Thr Glu

Val Asn Val
320

Glu His Asp
335

Ser Ala His
350

Gly Ser Asn



213>

<220>
223>

<400> 46
atggaacctg

gcctettgtg

aagagcgtge

atcccegtgg

aatcagaaag

aacatggact

tgcgtgaagt

gagctgageg

210> 47

211> 155

212> PRT

213>

<220>
223>

<400> 47

Artificial

ccggacctge

cttggagcegg

tggtggecege

gccccatceca

agggccactt

tcagcatccg

tccggaaggg

tgcgggctaa

Artificial

ccctggecaga

agtggetgge

tggcgaaacce

gtggtttaga

ccccagagtg

gatcggcaac

cagccccgac

acctagccac

ctgggacctc

gaagaggaac

gccaccctga

ggecgetggee

accaccgtgt

atcacccctg

gacgtggaat

caccaccatc

tgctgtgtet

tgcaagtgat

gatgtacagc

ctggccegega

ccgacctgac

ccgatgeegg

tcaaaagcgg

accactga

nucleotide sequence coding human SIRPA variant 1 IgV

gctgetggec

ccagcccecgac

caccagcctg

gctgatctac

caagcggaac

cacctactac

agccggeace

amino acid sequencde of human SIRPA variant 1 IgV

Met Glu Pro Ala Gly Pro Ala Pro Gly Arg Leu Gly Pro Leu Leu Cys

1

5

10

15

Leu Leu Leu Ala Ala Ser Cys Ala Trp Ser Gly Val Ala Gly Glu Glu

20

25

30

Glu Leu Gln Val Ile Gln Pro Asp Lys Ser Val Leu Val Ala Ala Gly

51/144

60

120

180

240

300

360

420

468



35

40

Glu Thr Ala Thr Leu Arg Cys Thr Ala Thr

o0

55

Pro Ile Gln Trp Phe Arg Gly Ala Gly Pro

65 70

Asn Gln Lys Glu Gly His
85

Thr Lys Arg Asn Asn Met
100

Pro Ala Asp Ala Gly Thr
115

Pro Asp Asp Val Glu Phe
130

Arg Ala Lys Pro Ser His
145 150
<210> 48

211> 1137

<212> DNA

<213> Artificial

<220>

Phe

Asp

Pro

Phe

Arg Val
90

Ser Ile
105

Tyr Tyr Cys Val

Lys
135

His

120

Ser

His

Gly Ala

His His

45

Ser Leu Ile Pro Val
60

Gly Arg Glu Leu Ile
75

Thr Thr Val Ser Asp
95

Arg Ile Gly Asn Ile
110

Lys Phe Arg Lys Gly
125

Gly Thr Glu Leu Ser
140

His
155

223> nucleotide sequence coding human SIRPA variant 2 ECD

<400> 48

atggaacctg ccggacctge ccctggecaga ctgggaccte tgetgtgtet getgetggee

52/144

Gly

Tyr

80

Leu

Thr

Ser

Val



gcctettgtg

aagagcegtgt

atcccegtgg

aaccagaaag

aacatggact

tgcgtgaagt

ctgtetgtge

cctcagcaca

ctgaagtggt

ggcgagtecg

gtgcacagcce

ggaaccgcca

ccagtgecggg

cggctgecage

gtgacagaga

gceccaceggg

tctaagagcc

gccgagaaca

<210>

21

212>
213>

49
378
PRT

cttggagcegg

cagtggeccge

gccccatceca

agggccactt

tcagcatcag

tcagaaaggg

gggccaaacce

ccgtgtettt

tcaagaacgg

tgtcctacag

aagtgatctg

acctgagcga

ccgagaacca

tgacctggcet

acaaggatgg

acgatgtgaa

acgacctgaa

ccggeageaa

Artificial

agtggetgge

tggcgagtct

gtggtttaga

ccccagagtg

catctccaac

cagcccecgac

ttctgeecet

tacctgcgag

caacgagctg

catccacagc

cgaggtggcce

gacaatcaga

agtgaacgtg

ggaaaacggce

cacctacaat

gctgacatge

ggtgtcagcce

cgagcggaac

gaagaggaac

gccatceetge

ggecgetggac

accaccgtgt

atcacccctg

accgagttca

gtggtgtetg

agccacggcet

agcgacttcce

accgccaagg

cacgtgacac

gtgcecccca

acctgtcaag

aatgtgtccce

tggatgtctt

caggtggaac

catcccaaag

atctaccacc

53/144

tgcaagtgat

actgtaccgt

ctgccagaga

ccgagagceac

ccgacgeegg

agagcggage

gaccagccgce

tcagccccag

agaccaacgt

tggtgctgac

tgcagggega

ccctggaagt

tgcggaagtt

ggaccgagac

ggctgetegt

acgacggcca

agcagggctc

accatcacca

ccagcccecgac

gaccagcctg

gctgatctac

caagcgcgag

cacctactac

cggcacagag

cagagctaca

agacatcacc

ggaccctgtg

ccgegaagat

tcetetgaga

gacccagcag

ctacccccag

agccagcacce

gaacgtgtcc

gcctgeegtg

caacacagcc

ccactga

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1137



220>
<223> amino acid sequencde

<400> 49

Met

1

Leu

Glu

Glu

Pro

65

Asn

Thr

Pro

Pro

Ala

Glu Pro Ala Gly Pro
5

Leu Leu Ala Ala Ser
20

Leu Gln Val Ile Gln
35

Ser Ala Ile Leu His
50

Ile Gln Trp Phe Arg
70

Gln Lys Glu Gly His
85

Lys Arg Glu Asn Met
100

Ala Asp Ala Gly Thr
115

Asp Thr Glu Phe Lys
130

Lys Pro Ser Ala Pro

Ala

Cys

Pro

Cys

55

Gly

Phe

Asp

Tyr

Ser

135

Val

of human SIRPA variant 2 ECD

Pro

Ala

Asp

40

Thr

Ala

Pro

Phe

Tyr

120

Gly

Val

Gly Arg Leu

Trp

25

Lys

Val

Gly

Arg

Ser
105

Cys

Ala

10

Ser

Ser

Thr

Pro

Val

90

Tle

Val

Gly

Gly

Val

Ser

Ala

75

Thr

Ser

Lys

Thr

Gly

Val

Ser

Leu

60

Arg

Thr

Tle

Phe

Glu
140

Pro

Ala

Val

45

Ile

Glu

Val

Ser

Arg

125

Leu

Leu

Gly

30

Ala

Pro

Leu

Ser

Asn

110

Lys

Ser

Leu Cys
15

Glu Glu

Ala Gly

Val Gly

Ile Tyr

80

Glu Ser

95

Ile Thr

Gly Ser

Val Arg

Ser Gly Pro Ala Ala Arg Ala Thr
54/144



145

Pro Gln His Thr

Arg

Phe

His

Val

225

Gly

Val

Gln

Asn

Lys
305

Asp

Gln

Ser

210

Ile

Thr

Thr

Val

Gly

290

Asp

Ile Thr
180

Thr Asn
195

Thr Ala

Cys Glu

Ala Asn

Gln Gln

260

Arg Lys
275

Asn Val

Gly Thr

Val
165

Leu

Val

Lys

Val

Leu

245

Pro

Phe

Ser

150

Ser

Asp

Val

Ala

230

Ser

Val

Tyr

Arg

Asn
310

Phe

Trp

Pro

Val

215

His

Glu

Arg

Pro

Thr
295

155

Thr Cys Glu Ser His
170

Phe Lys Asn Gly Asn
185

Val Gly Glu Ser Val
200

Leu Thr Arg Glu Asp
220

Val Thr Leu Gln Gly
235

Thr Ile Arg Val Pro
250

Ala Glu Asn Gln Val
265

Gln Arg Leu Gln Leu
280

Glu Thr Ala Ser Thr
300

Met Ser Trp Leu Leu
315

55/144

Gly

Glu

Ser

205

Val

Asp

Pro

Asn

Thr

285

Val

Val

Phe

Leu

190

Tyr

His

Pro

Thr

Val

270

Thr

Asn

Ser

175

Ser

Ser

Ser

Leu

Leu

295

Thr

Leu

Glu

Val

160

Pro

Asp

Ile

Gln

Arg

240

Glu

Cys

Glu

Asn

Ser
320



Ala His Arg Asp Asp Val Lys Leu Thr Cys Gln Val Glu His Asp Gly

325

330

335

Gln Pro Ala Val Ser Lys Ser His Asp Leu Lys Val Ser Ala His Pro

340

345

350

Lys Glu Gln Gly Ser Asn Thr Ala Ala Glu Asn Thr Gly Ser Asn Glu

355

360

Arg Asn Ile Tyr His His His His His His

370

<210> 50

211> 465
<212> DNA
213>

220>
223>

<400> 50
atggaacctg

gcectettgtg

aagagcgtgt

atcccegtgg

aaccagaaag

aacatggact

tgcgtgaagt

ctgtctgtge

Artificial

ccggacctge

cttggagcgg

cagtggccge

gccccatcca

agggccactt

tcagcatcag

tcagaaaggg

gggecaagece

375

ccectggeaga

agtggetgge

tggcgagtcet

gtggtttaga

ccccagagtg

catctccaac

cagcccecgac

tagccaccac

ctgggacctce

gaagaggaac

gccatcectge

ggcgetggac

accaccgtgt

atcacccctg

accgagttca

caccatcacc

56/144

365

tgetgtgtet

tgcaagtgat

actgtaccgt

ctgccagaga

ccgagagceac

ccgacgeegg

agagcggage

attga

nucleotide sequence coding human SIRPA variant 2 IgV

gctgetggee

ccagcccgac

gaccagcctg

gctgatctac

caagcgcgag

cacctactac

cggcacagag

60

120

180

240

300

360

420

465



<210> 51

211> 154

<212> PRT

<213> Artificial

220>
<223> amino acid sequencde

<400> 51
Met Glu Pro Ala Gly Pro Ala

1 5

Leu Leu Leu Ala Ala Ser Cys
20

Glu Leu Gln Val Ile Gln Pro
35

Glu Ser Ala Ile Leu His Cys
50 55

Pro Ile Gln Trp Phe Arg Gly
65 70

Asn Gln Lys Glu Gly His Phe
85

Thr Lys Arg Glu Asn Met Asp
100

Pro Ala Asp Ala Gly Thr Tyr
115

of human SIRPA variant 2 IgV

Pro

Ala

Asp

40

Thr

Ala

Pro

Phe

Tyr
120

Gly Arg Leu
10

Trp Ser Gly
25

Lys Ser Val

Val Thr Ser

Gly

Val

Ser

Leu
60

Gly Pro Ala Arg

75

Arg Val Thr
90

Ser Ile Ser
105

Cys Val Lys

57/144

Thr

Ile

Phe

Pro

Ala

Val

45

Ile

Glu

Val

Ser

Arg
125

Leu Leu
15

Gly Glu
30

Ala Ala

Pro Val

Leu Ile

Ser Glu

95

Asn Ile
110

Cys

Glu

Gly

Gly

Tyr

80

Ser

Thr

Ser



Pro Asp Thr Glu Phe Lys Ser Gly Ala Gly Thr Glu Leu Ser Val Arg

130

135 140

Ala Lys Pro Ser His His His His His His

145

<210>
211>
212>
213>

220>
<223>

<400>

atggaacccg ccggacctge tcctggecaga ctgggaccte tgetgtgtet

gccagetgtg cttggagegg agtgetggge gaagaggaac tgcaagtgat

aagtccgtgt ctgtggecge tggegatage gecaccctga attgecaccgt

atcccecgtgg gecectatecca gtggtttaga ggegetggee ctggecagaga

aacctgaaag agggccactt ccccagagtg accgecgtgt ccgaccccac

aacatggact tcagcatccg gatcagcaac atcacccctg ccgacgecegg

tgcgtgaagt tcagaaaggg cagccccgac gtggaactga agtctggege

ctgagcgtge gggeccaaacc ttctgececet gtggtgtetg gacctgecegt

gcecgageaca cegtgtettt tacctgegag agecacgget tcagecccag

ctgaagtggt tcaagaacgg caacgagctg tccgacgtge agaccaacgt

ggcaagagecg tgtcctacag catcagatcc accgccagag tgetgetgac

gtgcacagce aagtgatctg cgaggtggece cacgtgacac tgcagggega

150

52

1137

DNA
Artificial

nucleotide sequence coding monkey SIRPA ECD

52

58/144

gctgetgace

ccagcccgag

gtccagectg

gctgatctac

caagcggaac

cacctactac

cggaacagag

gcgggetaca

agacatcacc

ggaccctgec

aagacgggac

tcetetgaga

60

120

180

240

300

360

420

480

540

600

660

720



ggcaccgeca

agcatgceggg

cggctgecage

ctgcecgaga

gcccaceggg

aacaagagct

gccgagaaca

<210>

21>

212>
213>

53
378
PRT

<220>

223>

<400> 53

Met Glu Pro Ala Gly Pro Ala

1

Leu Leu Leu Thr Ala Ser Cys

Glu Leu Gln Val Ile Gln Pro

35

Asp Ser Ala Thr Leu Asn Cys

50

Pro Ile Gln Trp Phe Arg Gly

atctgagcga

ccgacaacca

tgacctgget

acaaggatgg

acgatgtgaa

tcagcgtgaa

ccggeaccaa

Artificial

amino acid sequencde

5

20

ggctatccegg

agtgaacgtg

ggaaaacgge

cacctacaat

gctgacatge

agtgtctget

cgagcggaac

Pro

Ala

Glu
40

Thr
55

Ala

gtgccececcat

acctgccaag

aatgtgtccce

tggaccagct

caggtggaac

caccccaaag

atctaccatc

Gly Arg Leu Gly Pro Leu

10

Trp Ser Gly Val Leu Gly

25

Lys Ser Val Ser Val Ala

Val Ser Ser Leu Ile Pro

Gly Pro Gly Arg Glu Leu

59/144

tcctggaagt

tgaccaagtt

ggaccgagat

ggctgetegt

acgacggcca

agcagggcag

accaccatca

of monkey SIRPA ECD

30

45

60

gacccagcag

ctacccccag

ggcetetgee

gaacgtgtcc

gcecegeegtg

caacactgcce

tcactga

Leu Cys

15

Glu Glu

Ala Gly

Val Gly

Ile Tyr

780

840

900

960

1020

1080

1137



65

Asn

Thr

Pro

Pro

Ala

145

Ala

Arg

Val

Arg

Val
225

Leu

Ala

Asp
130

Lys

Glu

Asp

Gln

Ser
210

Ile

70

Lys Glu Gly His
85

Arg Asn Asn Met
100

Asp Ala Gly Thr
115

Val Glu Leu Lys

Pro Ser Ala Pro
150

His Thr Val Ser
165

Ile Thr Leu Lys
180

Thr Asn Val Asp
195

Thr Ala Arg Val

Cys Glu Val Ala
230

Phe

Asp

Tyr

Ser

135

Val

Phe

Trp

Pro

Leu

215

His

Pro

Phe

Tyr

120

Val

Thr

Phe

Ala

200

Leu

Val

Arg Val
90

Ser Ile
105

Cys Val

Ala Gly

Ser Gly

Cys Glu

170

Lys Asn

185

Gly Lys

Thr Arg

Thr Leu

75

Thr Ala

Arg Ile

Lys Phe

Thr Glu
140

Pro Ala
155

Ser His

Gly Asn

Ser Val

Arg Asp
220

Gln Gly
235

60/144

Val

Ser

Arg

125

Leu

Val

Gly

Glu

Ser

205

Val

Asp

Ser

Asn

110

Lys

Ser

Arg

Phe

Leu

190

His

Pro

Asp

95

Ile

Gly

Val

Ala

Ser

175

Ser

Ser

Ser

Leu

80

Pro

Thr

Ser

Arg

Thr

160

Pro

Asp

Ile

Gln

240



Gly Thr Ala Asn Leu Ser Glu Ala Ile Arg Val Pro

Val Thr

Gln Val

Asn Gly

290

Lys Asp

305

Ala His

Gln Pro

245 250

Gln Gln Ser Met Arg Ala Asp Asn Gln Val
260 265

Thr Lys Phe Tyr Pro Gln Arg Leu Gln Leu
275 280

Asn Val Ser Arg Thr Glu Met Ala Ser Ala
295 300

Gly Thr Tyr Asn Trp Thr Ser Trp Leu Leu
310 315

Arg Asp Asp Val Lys Leu Thr Cys Gln Val
325 330

Ala Val Asn Lys Ser Phe Ser Val Lys Val
340 345

Lys Glu Gln Gly Ser Asn Thr Ala Ala Glu Asn Thr

355 360

Arg Asn Ile Tyr His His His His His His

370

<210>
21
212>
213>

375

54

1107

DNA
Artificial

61/144

Pro Phe

Asn Val
270

Thr Trp
285

Leu Pro

Val Asn

Glu His

Ser Ala

350

Gly Thr
365

Leu Glu
255

Thr Cys

Leu Glu

Glu Asn

Val Ser

320

Asp Gly
335

His Pro

Asn Glu



<220>

<223> nucleotide sequence coding human CD47-Fc

<400> 54
atgtggccce

ctatttaata

tgectttgtta

aaaggaagag

tttagtagtg

gataagagtg

agagaaggtg

gaagacaaaa

gtcttectet

acatgecgtgg

gacggegtgg

taccgggtgg

aagtgcaagg

aaaggccage

aagaaccagg

gagtgggaga

tcegacgget

ggcaacgtct

agcctectece

tggtagegge

aaacaaaatc

ctaatatgga

atatttacac

caaaaattga

atgctgtcte

aaacgatcat

ctcacacatg

tceceeccaaa

tggtggacgt

aggtgcataa

tcagecgtecet

tctccaacaa

cccgggaace

tcagccectgac

gcaatggcca

ccttettect

tctcatgete

tgtctecegg

getgttgetg

tgtagaattc

ggcacaaaac

ctttgatgga

agtctcacaa

acacacagga

cgagctaaaa

cccaccctge

acccaaggac

gagccacgaa

tgccaagaca

caccgtcectg

agccctcceca

acaggtgtac

ctgeetggte

gcecgagaac

ctacagcaag

cgtgatgcat

caaatga

ggcteggegt

acgttttgta

actactgaag

gctctaaaca

ttactaaaag

aactacactt

tatcgtgttg

ccagcacctg

accctcatga

gaccctgagg

aagcceeggg

caccaggact

gcceccateg

accctgececce

aaaggcttct

aactacaaga

ctcaccgtgg

gaggctctge

62/144

gcetgeggate

atgacactgt

tatacgtaaa

agtccactgt

gagatgcctce

gtgaagtaac

tttcatggtt

aactcctggg

tcteceggac

tcaagttcaa

aggagcagta

ggctgaatgg

agaaaaccat

catcccggga

atcccagcega

ccacccectece

acaagagcag

acaaccacta

agctcagcta

cgtcattcca

gtggaaattt

ccccactgac

tttgaagatg

agaattaacc

ttctccaaat

gggaccctcea

ccctgaggte

ctggtacgtg

caacagcacg

caaggagtac

ctccaaagcc

ggagatgacc

catcgcegtg

cgtgctggac

gtggcagceag

cacccagaag

60

120

180

240

300

360

420

480

040

600

660

720

780

840

900

960

1020

1080

1107



<210> 55

<211> 368

<212> PRT

<213> Artificial

220>
<223> amino acid sequencde

<400> 55
Met Trp Pro Leu Val Ala Ala

1 5

Ser Ala Gln Leu Leu Phe Asn
20

Cys Asn Asp Thr Val Val Ile
35

Gln Asn Thr Thr Glu Val Tyr
50 55

Ile Tyr Thr Phe Asp Gly Ala
65 70

Phe Ser Ser Ala Lys Ile Glu
85

Ser Leu Lys Met Asp Lys Ser
100

Thr Cys Glu Val Thr Glu Leu
115

of human CD47-Fc

Leu Leu

Lys Thr
25

Pro Cys
40

Val Lys

Leu Asn

Val Ser

Asp Ala
105

Thr Arg
120

Leu Gly
10

Lys Ser

Phe Val

Trp Lys

Lys Ser

75

Gln Leu
90

Ser Ala

Val Glu

Cys

Phe
30

Thr Asn Met

45

Phe Lys
60

Thr Val

Leu Lys

Gly

Pro

Gly

Val Ser His Thr Gly

110

Glu Gly Glu Thr Ile

63/144

125

Cys Gly
15

Thr Phe

Glu Ala

Arg Asp

Thr Asp
80

Asp Ala
95

Asn Tyr

Ile Glu



Leu

His

145

Val

Thr

Glu

Lys

Ser

225

Lys

Ile

Pro

Leu

Lys

130

Thr

Phe

Pro

Val

Thr

210

Val

Cys

Ser

Pro

Val

Tyr Arg Val

Cys

Leu

Glu

Lys

195

Lys

Leu

Lys

Lys

Ser

275

Lys

Pro

Phe

Val

180

Phe

Pro

Thr

Val

Ala

260

Arg

Gly

Pro

Pro

165

Thr

Asn

Arg

Val

Ser

245

Lys

Glu

Phe

Val

Cys

150

Pro

Cys

Trp

Glu

Leu

230

Asn

Gly

Glu

Tyr

Ser

135

Pro

Lys

Val

Tyr

Glu

215

His

Lys

Gln

Met

Pro

Trp Phe

Ala Pro

Pro Lys

Val Val
185

Val Asp
200

Gln Tyr

Gln Asp

Ala Leu

Pro Arg

265

Thr Lys
280

Ser Pro Asn Glu Asp Lys

Glu

Asp

170

Asp

Gly

Asn

Trp

Pro

250

Glu

Asn

140

Leu Leu
155

Thr Leu

Val Ser

Val Glu

Ser Thr

220

Leu Asn

235

Ala Pro

Pro Gln

Gln Val

Ser Asp Ile Ala Val
64/144

Gly

Met

His

Val

205

Tyr

Gly

Ile

Val

Ser

285

Glu

Gly Pro

Ile Ser
175

Glu Asp
190

His Asn

Arg Val

Lys Glu

Glu Lys

255

Tyr Thr
270

Leu Thr

Trp Glu

Thr

Ser

160

Arg

Pro

Ala

Val

Tyr

240

Thr

Leu

Cys

Ser



290 295

Asn Gly Gln Pro Glu Asn Asn
305 310

Ser Asp Gly Ser Phe Phe Leu
325

Arg Trp Gln Gln Gly Asn Val
340

Leu His Asn His Tyr Thr Gln
355

210>
211>
212>
213>

o6
004
PRT

Homo sapiens

<400> 56

Met Glu Pro Ala Gly Pro Ala

1 5

Leu Leu Leu Ala Ala Ser Cys
20

Glu Leu Gln Val Ile Gln Pro
35

Glu Thr Ala Thr Leu Arg Cys
50 55

Tyr

Phe

360

Pro

Ala

Asp
40

Thr

Lys

Ser

Ser

345

Ser

Gly

Trp

25

Lys

Ala

Thr

Lys

330

Cys

Leu

Arg

10

Ser

Ser

Thr

300

Thr Pro Pro
315

Leu Thr Val

Ser Val Met

Ser Leu Ser
365

Leu Gly Pro

Gly Val Ala

Val Leu Val
45

Ser Leu Ile
60

65/144

Val

Asp

His

350

Pro

Leu

30

Ala

Pro

Leu Asp
320

Lys Ser

335

Glu Ala

Gly Lys

Leu Cys

15

Glu Glu

Ala Gly

Val Gly



Pro Ile
65

Asn Gln

Thr Lys

Pro Ala

Pro Asp
130

Arg Ala
145

Thr Pro

Pro Arg

Asp Phe

Ile His
210

Gln Val
225

Gln Trp Phe Arg Gly Ala

Lys

Arg

Asp

115

Asp

Lys

Gln

Asp

Gln

195

Ser

Ile

Glu

Asn

100

Ala

Val

Pro

His

Ile

180

Thr

Thr

Cys

70

Gly His
85

Asn Met

Gly Thr

Glu Phe

Ser Ala

150

Thr Val

165

Thr Leu

Asn Val

Ala Lys

Phe

Asp

Tyr

Lys

135

Pro

Ser

Lys

Asp

Val
215

Pro

Phe

Tyr

120

Ser

Val

Phe

Trp

Pro

200

Val

Glu Val Ala His

230

Gly

Arg

Ser

105

Cys

Gly

Val

Thr

Phe

185

Val

Leu

Pro

Val

90

Ile

Val

Ala

Ser

Cys

170

Lys

Gly

Thr

Gly Arg Glu

75

Thr

Arg

Lys

Gly

Gly

155

Glu

Asn

Glu

Arg

Thr

Ile

Phe

Thr

140

Pro

Ser

Gly

Ser

Glu
220

Val

Gly

Arg

125

Glu

Ala

His

Asn

Val

205

Asp

Leu

Ser

Asn

110

Lys

Leu

Ala

Gly

Glu

190

Ser

Val

Val Thr Leu Gln Gly Asp

235
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Ile

Asp

95

Ile

Gly

Ser

Arg

Phe

175

Leu

Tyr

His

Pro

Tyr

80

Leu

Thr

Ser

Val

Ala

160

Ser

Ser

Ser

Ser

Leu
240



Arg Gly Thr Ala Asn

245

Glu Val Thr Gln Gln
260

Cys Gln Val Arg Lys
275

Glu Asn Gly Asn Val
290

Asn Lys Asp Gly Thr

305

Ser Ala His Arg Asp
325

Gly Gln Pro Ala Val

340

Pro Lys Glu Gln Gly
355

Glu Arg Asn Ile
370

Tyr

Ala Leu Leu Met
385

Ala

Leu

Pro

Phe

Ser

Tyr

310

Asp

Ser

Ser

Tle

Ala
390

Ser

Val

Tyr

Arg

295

Asn

Val

Lys

Asn

Val

375

Leu

Glu

Arg

Pro

280

Thr

Trp

Lys

Ser

Thr

360

Val

Tyr

Thr Ile Arg Val Pro
250

Ala Glu Asn Gln Val
265

Gln Leu
285

Gln Arg Leu

Glu Thr Ala Ser Thr

300

Met Ser Trp Leu Leu

315

Leu Thr
330

Cys Gln Val

His Asp Leu Lys Val

345

Ala Ala Glu Asn Thr

365

Gly Val Val Cys Thr

380

Leu Val Arg Ile Arg

395
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Pro Thr Leu
255

Asn Val Thr
270

Thr Trp Leu

Val Thr Glu

Val Asn Val
320

Glu His Asp
335

Ser Ala His
350

Gly Ser Asn

Leu Leu Val

Gln Lys Lys
400



Ala Gln

Ala Arg

Asn Leu

Asn His
450

Glu Asp
465

Thr Pro

Ala Ser

<210>
211>
212>
213>

<400>
Met Glu

1

Leu Leu

Gly

Glu

Pro
435

Thr

Thr

Lys

Val

o7
503
PRT

Homo

o7

Pro

Leu

Ser Thr
405

Ile Thr
420

Lys Gly

Glu Tyr

Leu Thr

Gln Pro

485

Gln Val
500

sapiens

Ser Ser Thr Arg Leu His

Gln Asp

Lys Lys

Ala Ser
455

Tyr Ala
470

Ala Pro

Pro Arg

Thr

Pro

440

Ile

Asp

Lys

Lys

410

Asn Asp Ile
425

Ala Pro Gln

Gln Thr Ser

Leu Asp Met

475

Pro Glu Pro

490

Glu Pro Glu Lys Asn

415

Thr Tyr Ala Asp Leu

430

Ala Ala Glu Pro Asn

445

Pro Gln Pro Ala Ser

460

Val His Leu Asn Arg

480

Ser Phe Ser Glu Tyr

495

Ala Gly Pro Ala Pro Gly Arg Leu Gly Pro Leu Leu Cys

5

10

15

Ala Ala Ser Cys Ala Trp Ser Gly Val Ala Gly Glu Glu

20

25

68/144

30



Glu Leu

Glu Ser
50

Pro Ile
65

Asn Gln

Thr Lys

Pro Ala

Pro Asp

130

Ala Lys
145

Pro Gln

Arg Asp

Phe Gln

Gln

35

Ala

Gln

Lys

Arg

Asp

115

Thr

Pro

His

Ile

Thr

Val Ile Gln Pro Asp

Ile Leu His

Cys
55

40

Thr

Trp Phe Arg Gly Ala

70

Glu Gly His
85

Glu Asn Met
100

Ala Gly Thr

Glu Phe Lys

Ser Ala Pro
150

Thr Val Ser
165

Thr Leu Lys
180

Asn Val Asp

Phe

Asp

Tyr

Ser

135

Val

Phe

Trp

Pro

Pro

Phe

Tyr

120

Gly

Val

Thr

Phe

Val

Lys Ser

Val Thr

Gly Pro

Arg Val
90

Ser Ile
105

Cys Val

Ala Gly

Ser Gly

Cys Glu
170

Lys Asn
185

Gly Glu

Val Ser

Ser Leu
60

Ala Arg
75

Thr Thr

Ser Ile

Lys Phe

Thr Glu

140

Pro Ala

155

Ser His

Gly Asn

Ser Val

69/144

Val Ala Ala Gly

45

Ile Pro

Glu Leu

Val Ser

Ser Asn
110

Arg Lys
125

Leu Ser

Ala Arg

Gly Phe

Glu Leu

190

Ser Tyr

Val

Ile

Glu

95

Ile

Gly

Val

Ala

Ser

175

Ser

Ser

Gly

Tyr

80

Ser

Thr

Ser

Arg

Thr

160

Pro

Asp

Ile



His Ser
210

Val Ile
225

Gly Thr

Val Thr

Gln Val

Asn Gly

290

Lys Asp

305

Ala His

Gln Pro

Lys Glu

195

Thr Ala

Cys Glu

Ala Asn

Gln Gln
260

Arg Lys
275

Asn Val

Gly Thr

Arg Asp

Ala Val
340

Gln Gly
355

Lys

Val

Leu

245

Pro

Phe

Ser

Tyr

Asp

325

Ser

Ser

Val

Ala

230

Ser

Val

Tyr

Arg

Asn

310

Val

Lys

Asn

Val

215

His

Glu

Arg

Pro

Thr

295

Trp

Lys

Ser

Thr

200

Leu

Val

Thr

Ala

Gln

280

Glu

Met

Leu

His

Ala
360

Thr Arg Glu

Thr Leu Gln
235

Ile Arg Val
250

Glu Asn Gln
265

Arg Leu Gln

Thr Ala Ser

Ser Trp Leu
315

Thr Cys Gln
330

Asp Leu Lys
345

Ala Glu Asn

70/144

Asp

220

Gly

Pro

Val

Leu

Thr

300

Leu

Val

Val

Thr

205

Val

Asp

Pro

Asn

Thr

285

Val

Val

Glu

Ser

Gly
365

His

Pro

Thr

Val

270

Trp

Thr

Asn

His

Ala

350

Ser

Ser Gln

Leu Arg
240

Leu Glu
255

Thr Cys

Leu Glu

Glu Asn

Val Ser

320

Asp Gly
335

His Pro

Asn Glu



Arg Asn
370

Leu Leu
385

Gln Gly

Arg Glu

Leu Pro

His Thr
450

Asp Thr
465

Pro Lys

Ser Val

<210>
21
212>

Ile

Met

Ser

Ile

Lys

435

Glu

Leu

Gln

Gln

o8
503
PRT

Tyr

Ala

Thr

Thr

420

Gly

Tyr

Thr

Pro

Val
500

Ile Val Val Gly Val Val
375

Ala Leu Tyr Leu Val Arg
390

Ser Ser Thr Arg Leu His
405 410

Gln Asp Thr Asn Asp lle
425

Lys Lys Pro Ala Pro Gln
440

Ala Ser Ile Gln Thr Ser
455

Tyr Ala Asp Leu Asp Met
470

Ala Pro Lys Pro Glu Pro
485 490
Pro Arg Lys

<213> Macaca fascicularis

Cys Thr Leu Leu Val Ala
380

Ile Arg Gln Lys Lys Ala
395 400

Glu Pro Glu Lys Asn Ala
415

Thr Tyr Ala Asp Leu Asn
430

Ala Ala Glu Pro Asn Asn
445

Pro Gln Pro Ala Ser Glu
460

Val His Leu Asn Arg Thr
475 480

Ser Phe Ser Glu Tyr Ala
495

71/144



<400> 58

Met Glu Pro Ala Gly Pro

1

Leu

Glu

Asp

Pro

65

Asn

Thr

Pro

Pro

Ala
145

5

Leu Leu Thr Ala Ser

20

Leu Gln Val Ile Gln

Ser

o0

Tle

Leu

Lys

Ala

Asp
130

35

Ala

Gln

Lys

Arg

Asp

115

Val

Pro

Thr Leu Asn

Trp Phe Arg
70

Glu Gly His
85

Asn Asn Met
100

Ala Gly Thr

Glu Leu Lys

Ser Ala Pro
150

Ala

Pro

55

Gly

Phe

Asp

Tyr

Ser

135

Val

Pro Gly Arg
10

Ala Trp Ser
25

Glu Lys Ser
40

Thr Val Ser

Ala Gly Pro

Pro Arg Val
90

Phe Ser Ile
105

Tyr Cys Val
120

Gly Ala Gly

Val Ser Gly

Leu Gly

Gly Val

Val Ser

Ser Leu
60

Gly Arg
75

Thr Ala

Arg Ile

Lys Phe

Thr Glu

140

Pro Ala
155

72/144

Pro

Leu

Val

45

Ile

Glu

Val

Ser

Arg

125

Leu

Val

Leu

Gly

30

Ala

Pro

Leu

Ser

Asn

110

Lys

Ser

Arg

Leu

15

Glu

Ala

Val

Ile

Asp

95

Ile

Gly

Val

Ala

Cys

Glu

Gly

Gly

Tyr

80

Pro

Thr

Ser

Arg

Thr
160



Ala Glu His Thr

Arg

Val

Arg

Val

225

Gly

Val

Gln

Asn

Lys

305

Ala

Asp

Gln

Ser

210

Ile

Thr

Thr

Val

Gly

290

Asp

His

Ile Thr
180

Thr Asn
195

Thr Ala

Cys Glu

Ala Asn

Gln Gln

260

Thr Lys

275

Asn Val

Gly Thr

Arg Asp

Val

165

Leu

Val

Arg

Val

Leu

245

Ser

Phe

Ser

Tyr

Asp
325

Ser

Lys

Asp

Val

Ala

230

Ser

Met

Tyr

Arg

Asn

310

Val

Phe Thr Cys Glu Ser His
170

Trp Phe Lys Asn Gly Asn
185

Pro Ala Gly Lys Ser Val
200

Leu Leu Thr Arg Arg Asp
215 220

His Val Thr Leu Gln Gly
235

Glu Ala Ile Arg Val Pro
250

Arg Ala Asp Asn Gln Val
265

Pro Gln Arg Leu Gln Leu
280

Thr Glu Met Ala Ser Ala
295 300

Trp Thr Ser Trp Leu Leu
315

Lys Leu Thr Cys Gln Val
330
73/144

Gly

Glu

Ser

205

Val

Asp

Pro

Asn

Thr

285

Leu

Val

Phe

Leu

190

Tyr

His

Pro

Phe

Val

270

Trp

Pro

Asn

Ser

175

Ser

Ser

Ser

Leu

Leu

255

Thr

Leu

Glu

Val

Glu His Asp

335

Pro

Asp

Ile

Gln

Arg

240

Glu

Cys

Glu

Asn

Ser

320

Gly



Gln Pro Ala Val Asn Lys Ser Phe Ser Val Lys Val Ser Ala His Pro
340 345 350

Lys Glu Gln Gly Ser Asn Thr Ala Ala Glu Asn Thr Gly Thr Asn Glu
355 360 365

Arg Asn Ile Tyr Ile Val Val Gly Val Val Cys Thr Leu Leu Val Ala
370 375 380

Leu Leu Met Ala Ala Leu Tyr Leu Val Arg Ile Arg Gln Lys Lys Ala
385 390 395 400

Gln Gly Ser Thr Ser Ser Thr Arg Leu His Glu Pro Glu Lys Asn Ala
405 410 415

Arg Glu Ile Thr Gln Asp Thr Asn Asp Ile Thr Tyr Ala Asp Leu Asn
420 425 430

Leu Pro Lys Gly Lys Lys Pro Ala Pro Arg Ala Ala Glu Pro Asn Asn
435 440 445

His Thr Glu Gly Ala Ser Ile Gln Thr Ser Pro Gln Pro Ala Ser Glu
450 455 460

Asp Thr Leu Thr Tyr Ala Asp Leu Asp Met Val His Leu Asn Arg Thr
465 470 475 480

Pro Lys Gln Pro Ala Pro Lys Pro Glu Pro Ser Phe Ser Glu Tyr Ala
485 490 495

74/144



Ser Val Gln Val Pro Arg Lys

<210>
211>
212>
213>

<400>

PRT

Mus musculus

500

Met Glu Pro Ala Gly Pro Ala Pro

1

5

Cys Leu Leu Leu Ser Ala Ser

20

Glu Leu Lys Val Thr Gln Pro

Asp Ser
50

Pro Ile

65

Ser Phe

Thr Lys

Pro Ala

Thr Val Leu Asn Cys

55

Arg Trp Tyr Arg Gly

70

Ala Gly Glu Tyr Val

85

Arg Asn Asn Met Asp

100

Asp Ala Gly Ile Tyr

Cys

Glu

40

Thr

Val

Pro

Phe

Tyr
120

Gly Arg Leu Gly
10

Phe Cys Thr Gly
25

Lys Ser Val Ser

Leu Thr Ser Leu
60

Gly Pro Ser Arg
75

Arg Ile Arg Asn
90

Ser Ile Arg Ile
105

Cys Val Lys Phe

75/144

Pro

Ala

Val

45

Leu

Leu

Val

Ser

Gln
125

Leu Leu
15

Thr
30

Gly

Ala

Ala

Val

Pro

Leu Ile

Asp
95

Ser

Asn Val
110

Gly

Leu

Lys

Gly

Gly

Tyr

80

Thr

Thr

Ser



Ser

Val

145

Gly

Ser

His

Asn

Ser

225

Leu

Val

Thr

Leu

Glu

130

Leu

Ile

Pro

Pro

Tle

210

Lys

Arg

Lys

Cys

Glu

Pro Asp

Ala Lys

Pro Asp

Arg Asn
180

Leu Glu
195

Ser Ser

Val Ile

Gly Ile

Val Thr
260

Arg Ala
275

Asn Gly

Thr Glu

Pro Ser
150

Gln Lys
165

Ile Thr

Thr Thr

Thr Val

Cys Glu

230

Ala Asn

245

Gln Gln

Glu Arg

Asn Val

Ile

135

Pro

Val

Leu

Val

Arg

215

Val

Leu

Ser

Phe

Gln

Pro

Asn

Lys

Asn

200

Val

Ala

Ser

Pro

Tyr
280

Ser Gly Gly Gly Thr Glu

Glu

Phe

Trp

185

Pro

Val

His

Asn

Thr

265

Pro

Val Ser
155

Thr Cys
170

Phe Lys

Ser Gly

Leu Asn

Ile Thr
235

Phe Ile
250

Ser Met

Glu Asp

140

Gly Pro Ala

Lys Ser His

Asp Gly Gln
190

Lys Asn Val
205

Ser Met Asp
220

Leu Asp Arg

Arg Val Ser

Asn Gln Val
270

Leu Gln Leu
285

Val

Asp

Gly

175

Glu

Ser

Val

Ser

Pro

255

Asn

Ile

Ser Arg Asn Asp Thr Pro Lys Asn Leu
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Tyr

Arg

160

Phe

Leu

Tyr

Asn

Pro

240

Thr

Leu

Trp

Thr



Lys

305

Ser

Asp

His

Thr

Leu

385

Lys

Lys

Asp

Pro

290

Asn Thr Asp

Ser Ala His

Gln Gln Pro
340

Ser Ser Asp
3bb

His Asn Trp
370

Val Val Leu

Lys Ala Lys

Asn Ala Arg
420

Ile Thr Tyr
435

Arg Ala Pro
450

Gly

Arg

325

Ala

Gln

Asn

Leu

Gly

405

Glu

Ala

Glu

Thr

310

Glu

Ile

Gly

Val

Met

390

Ser

Ile

Asp

Pro

295

Tyr Asn Tyr Thr Ser
315

Asp Val Val Phe Thr
330

Thr Arg Asn His Thr
345

Ser Met Gln Thr Phe
360

Phe Ile Gly Val Gly
375

Ala Ala Leu Tyr Leu
395

Thr Ser Ser Thr Arg
410

Thr Gln Ile Gln Asp
425

Leu Asn Leu Pro Lys
440

Asn Asn His Thr Glu
455

77/144

300

Leu Phe

Cys Gln

Val Leu

Pro Asp
365

Val Ala
380

Leu Arg

Leu His

Thr Asn

Glu Lys
445

Tyr Ala
460

Leu

Val

Gly

350

Asn

Cys

Ile

Glu

Asp

430

Lys

Ser

Val Asn
320

Lys His
335

Phe Ala

Asn Ala

Ala Leu

Lys Gln

400

Pro Glu

415

Ile Asn

Pro Ala

Ile Glu



Thr Gly Lys Val Pro Arg Pro Glu Asp Thr Leu Thr Tyr Ala Asp Leu
465 470 475 480

Asp Met Val His Leu Ser Arg Ala Gln Pro Ala Pro Lys Pro Glu Pro
485 490 495

Ser Phe Ser Glu Tyr Ala Ser Val Gln Val Gln Arg Lys
500 505

<210> 60
<211> 509
<212> PRT
<213> Mus musculus

<400> 60
Met Glu Pro Ala Gly Pro Ala Pro Gly Arg Leu Gly Pro Leu Leu Leu

1 5 10 15

Cys Leu Leu Leu Ser Ala Ser Cys Phe Cys Thr Gly Ala Thr Gly Thr
20 25 30

Glu Val Lys Val Thr Gln Pro Glu Lys Ser Val Ser Val Ala Ala Gly
35 40 45

Asp Ser Thr Ile Leu Asn Cys Thr Val Thr Ser Leu Leu Pro Val Gly
50 55 60

Pro Ile Arg Trp Tyr Arg Gly Val Gly Gln Ser Arg Leu Leu Ile Tyr
65 70 75 80

Ser Phe Thr Gly Glu His Phe Pro Arg Val Arg Asn Val Ser Asp Thr
85 90 95
78/144



Thr

Pro

Ser

Val

145

Gly

Ser

His

Asn

Ser

225

Leu

Lys Arg Asn Asn Met Asp

100

Glu Asp Ala
115

Glu Pro Asp
130

Leu Ala Lys

Ile Pro Asp

Pro Arg Asn
180

Pro Leu Glu
195

Ile Ser Ser
210

Lys Val Ile

Arg Gly Ile

Gly

Thr

Pro

Gln

165

Ile

Thr

Thr

Cys

Ala
245

Thr Tyr

Glu Ile
135

Ser Pro
150

Lys Val

Thr Leu

Thr Val

Val Arg
215

Glu Val
230

Asn Leu

Phe

Tyr

120

Gln

Pro

Asn

Lys

Asn

200

Val

Ala

Ser

Ser

105

Cys

Ser

Glu

Phe

Trp

185

Pro

Val

His

Asn

Tle

Val

Gly

Val

Thr

170

Phe

Ser

Leu

Tle

Phe
250

Arg Ile Ser Asn Val
110

Lys Phe Gln Arg Gly
125

Gly Gly Thr Glu Val
140

Ser Gly Pro Ala Asp
155

Cys Lys Ser His Gly
175

Lys Asp Gly Gln Glu
190

Gly Lys Asn Val Ser
205

Asn Ser Met Asp Val
220

Thr Leu Asp Arg Ser
235

Ile Arg Val Ser Pro
255

79/144

Thr

Ser

Tyr

Arg

160

Phe

Leu

Tyr

Asn

Pro

240

Thr



Val

Thr

Leu

Lys

305

Ser

Asp

His

Thr

Leu

385

Lys

Lys

Lys

Cys

Glu

290

Asn

Ser

Gln

Ser

His

370

Val

Lys

Val Thr
260

Arg Ala
275

Asn Gly

Thr Asp

Ala His

Gln Pro
340

Ser Asp

355

Asn Trp

Val Leu

Ala Lys

Gln Gln

Glu Arg

Asn Val

Gly Thr
310

Arg Glu
325

Ala Ile

Gln Gly

Asn Val

Leu Met

390

Gly Ser
405

Asn Ala Arg Glu Ile

420

Ser Pro Thr
265

Phe Tyr Pro
280

Ser Arg Asn
295

Tyr Asn Tyr

Asp Val Val

Thr Arg Asn
345

Ser Met Gln
360

Phe Ile Gly
375

Ala Ala Leu

Thr Ser Ser

Ser

Glu

Asp

Thr

Phe

330

His

Thr

Val

Tyr

Thr
410

Met

Asp

Thr

Ser

315

Thr

Thr

Phe

Gly

Leu

395

Arg

Thr Gln Ile Gln Asp

425

80/144

Asn Gln

Leu Gln
285

Pro Lys
300

Leu Phe

Cys Gln

Val Leu

Pro Asp

365

Val Ala
380

Leu Arg

Leu His

Thr Asn

Val Asn Leu
270

Leu Ile Trp

Asn Leu Thr

Leu Val Asn
320

Val Lys His
335

Gly Phe Ala
350

Asn Asn Ala

Cys Ala Leu

Ile Lys Gln
400

Glu Pro Glu
415

Asp Ile Asn
430



Asp Ile Thr Tyr Ala
435

Pro Arg Ala Pro Glu
450

Thr Gly Lys Val Pro
465

Asp Met Val His Leu
485

Ser Phe Ser Glu Tyr
500

210>
211>
212>
213>

61
513
PRT

Mus musculus
<400> 61

Met Glu Pro Ala Gly
1 5

Cys Leu Leu Leu Ser
20

Glu Leu Lys Val Thr
35

Asp Ser Thr Val Leu

Asp Leu Asn
440

Pro Asn Asn
455

Arg Pro Glu

470

Ser Arg Ala

Ala Ser Val

Pro Ala Pro

Ala Ser Cys

Gln Pro Glu

40

Asn Cys Thr

Leu Pro Lys Glu

His Thr Glu Tyr
460

Asp Thr Leu Thr
475

Gln Pro Ala Pro
490

Gln Val Gln Arg
505

Gly Arg Leu Gly
10

Phe Cys Thr Gly
25

Lys Ser Val Ser

Leu Thr Ser Leu
81/144

Lys Lys
445

Ala Ser

Tyr Ala

Lys Pro

Lys

Pro Leu

Val Thr
30

Val Ala
45

Leu Pro

Pro

Ile

Asp

Glu
495

Leu

15

Gly

Ala

Val

Ala

Glu

Leu

480

Pro

Leu

Lys

Gly

Gly



Pro

65

Ser

Thr

Pro

Ser

Val

145

Gly

Ser

His

Asn

50

Ile

Phe

Lys

Glu

Glu

130

Leu

Ile

Pro

His

Ile
210

Lys Trp

Thr Gly

Arg Asn
100

Asp Ala
115

Pro Asp

Ala Lys

Pro Asp

Arg Asn
180

Leu Glu
195

Ser Ser

Tyr Arg
70

Glu His
85

Asn Met

Gly Thr

Thr Glu

Pro Ser

150

Gln Lys

165

Ile Thr

Thr Thr

Thr Val

55

Gly

Phe

Asp

Tyr

Ile

135

Pro

Val

Leu

Val

Arg
215

Val

Pro

Phe

120

Gln

Pro

Asn

Asn
200

Val

Gly

Arg

Ser

105

Cys

Ser

Glu

Phe

Trp

185

Pro

Gln

Val

90

Ile

Val

Gly

Val

Thr

170

Phe

Ser

Ser

75

Thr

Arg

Lys

Gly

Ser

155

Cys

Lys

Gly

Val Leu Asn

82/144

60

Arg

Asn

Ile

Phe

Gly

140

Gly

Lys

Asp

Lys

Ser
220

Leu Leu

Val Ser

Ser Asn
110

Gln Lys
125

Thr Glu

Pro Ala

Ser His

Gly Gln
190

Asn Val
205

Met Asp

Ile

Asp

95

Val

Gly

Val

Asp

Gly

175

Glu

Ser

Val

Tyr

80

Ala

Thr

Pro

Tyr

Arg

160

Phe

Leu

Tyr

His



Ser

225

Leu

Val

Thr

Leu

Lys

305

Ser

Asp

His

Thr

Leu

Lys

Arg

Lys

Cys

Glu

290

Asn

Ser

Gln

Ser

His

370

Val

Val Ile

Gly Ile

Val Thr
260

Arg Ala
275

Asn Gly

Thr Asp

Ala His

Gln Pro
340

Ser Asp
355

Asn Trp

Val Leu

Cys Glu
230

Ala Asn

245

Gln Gln

Glu Arg

Asn Val

Gly Thr

310

Arg Glu

325

Ala Ile

Gln Gly

Asn Val

Leu Met

Val Ala His

Leu Ser Asn

Ser Pro Thr
265

Phe Tyr Pro
280

Ser Arg Asn
295

Tyr Asn Tyr

Asp Val Val

Thr Arg Asn
345

Ser Met Gln
360

Phe Ile Gly
375

Ile

Phe
250

Thr Leu Asp Arg

235

Ile

Arg Val

Ser Met Asn Gln

Glu

Asp

Thr

Phe

330

His

Thr

Val

Asp

Thr

Ser

315

Thr

Thr

Phe

Gly

Ala Ala Leu Tyr Leu
83/144

Leu Gln
285

Pro Lys
300

Leu Phe

Cys Gln

Val Leu

Pro Gly
365

Val Ala
380

Leu Arg

Ser

Val

270

Leu

Asn

Leu

Val

Gly

350

Asn

Cys

Ile

Ser Pro
240

Pro Thr

255

Asn Leu

Ile Trp

Leu Thr

Val Asn

320

Lys His

335

Leu Ala

Asn Ala

Ala Leu

Lys Gln



385

Lys Lys

Lys Asn

Asn Asp

Lys Lys
450

Ala Ser
465

Tyr Ala

Lys Pro

Lys

<210>
211>
212>
213>

<400>

390 395

400

Ala Lys Gly Ser Thr Ser Ser Thr Arg Leu His Glu Pro Glu

405 410

415

Ala Arg Glu Ile Thr Gln Val Gln Ser Leu Ile Gln Asp Thr

420 425

430

Ile Asn Asp Ile Thr Tyr Ala Asp Leu Asn Leu Pro

435 440

445

Pro Ala Pro Arg Ala Pro Glu Pro Asn Asn His Thr

455

460

Ile Glu Thr Gly Lys Val Pro Arg Pro Glu Asp Thr

470 475

Asp Leu Asp Met Val His Leu Ser Arg Ala Gln Pro

485 490

Glu Pro Ser Phe Ser Glu Tyr Ala Ser Val Gln Val

000 505

62
007
PRT

Mus musculus

62

84/144

010

Lys Glu

Glu Tyr

Leu Thr
480

Ala Pro
495

Gln Arg



Met

Cys

Glu

Asp

Pro

65

Ser

Thr

Pro

Pro

Ala

145

Pro

Glu Pro Ala

Leu

Val

Ser

50

Ile

Phe

Lys

Glu

Asp

130

Lys

Asp

Leu

Lys

35

Thr

Arg

Thr

Arg

Asp

115

Thr

Pro

Gln

Leu

20

Val

Val

Trp

Thr

Ser

100

Ala

Glu

Ser

Lys

Gly Pro Ala
5

Ser Ala Ser

Ile Gln Pro

Leu Asn Cys
55

Tyr Arg Gly
70

Glu His Phe
85

Asn Leu Asp

Gly Thr Tyr

Ile Gln Ser
135

Pro Pro Glu
150

Val Asn Phe
165

Pro

Cys

Glu

40

Thr

Val

Pro

Phe

Tyr

120

Gly

Val

Thr

Gly Arg Leu Gly

Phe

25

Lys

Leu

Gly

Arg

Ser

105

Cys

Gly

Ser

Cys

10

Cys

Ser

Thr

Gln

Val

90

Ile

Val

Gly

Gly

Lys
170

Thr Gly

Val Ser

Ser Leu
00

Ser Arg
75

Thr Asn

Arg Ile

Lys Phe

Thr Glu
140

Pro Ala
155

Ser His

85/144

Pro

Ala

Val

45

Leu

Gln

Val

Ser

Gln

125

Val

Asp

Gly

Leu Leu Leu

Thr

30

Ala

Pro

Leu

Ser

Asn

110

Arg

Tyr

Arg

Phe

15

Arg

Ala

Val

Ile

Asp

95

Val

Gly

Val

Gly

Ser
175

Thr

Gly

Gly

Tyr

80

Ala

Thr

Ser

Leu

Ile

160

Pro



Arg Asn

Leu Glu

Ser Ser
210

Val Ile
225

Gly Ile

Val Thr

Arg Ala

Asn Gly
290

Thr Asp
305

Ala His

Ile Thr
180

Thr Thr
195

Thr Val

Cys Glu

Ala Asn

Gln Gln

260

Glu Arg

275

Asn Val

Gly Thr

Arg Glu

Leu Lys Trp

Val Asn Pro

Arg Val Val
215

Val Ala His
230

Leu Ser Asn
245

Ser Pro Thr

Phe Tyr Pro

Ser Arg Asn
295

Tyr Asn Tyr
310

Asp Val Val
325

Phe

Ser

200

Leu

Ile

Phe

Ser

Glu

280

Asp

Thr

Phe

Lys

185

Asn

Thr

Ile

Met

265

Asp

Thr

Ser

Thr

Asp

Ser

Leu

Arg

250

Ser

Leu

Pro

Leu

330

Gly Gln

Asn Val

Met Asp
220

Asp Arg
235

Val Ser

Gln Val

Gln Leu

Lys Asn
300

Phe Leu
315

Gln Val

86/144

Glu

Ser

205

Val

Ser

Pro

Asn

Ile

285

Leu

Val

Leu His Pro
190

Tyr Asn Ile

His Ser Lys

Pro Leu Arg
240

Thr Val Lys
255

Leu Thr Cys
270

Trp Leu Glu

Thr Lys Asn

Asn Ser Ser
320

His Asp Gln
335



Gln Pro Ala lle
340

Ser Asp Gln Gly
355

Trp Asn Val
370

Asn

Val
385

Leu Leu Met

Ala

Lys Gly Ser

Glu Ile
420

Ala Arg

Thr Ala Asp

435

Tyr

Ala Pro Glu Pro

450

Lys Val Pro Arg

465

Val His Leu Ser

Ser Glu Tyr Ala

500

Thr Arg Asn

Ser Met Gln

Phe Ile Gly

375

Ala Ala
390

Leu

Thr Ser
405

Ser

Thr Gln Ile

Leu Asn Leu

Asn Asn His
455

Pro Glu Asp
470

Arg Ala Gln

485

Ser Val Gln

His

Thr

360

Val

Tyr

Thr

Gln

Pro

440

Thr

Thr

Pro

Val

Thr Val Leu Gly Leu Ala His Ser

345

Phe

Gly

Leu

Arg

Asp

425

Lys

Glu

Leu

Ala

Gln
505

Pro Gly Asn

Val Ala Cys
380

Leu Arg lle
395

Leu His Glu

410

Thr Asn Asp

Glu Lys Lys

Tyr Ala Ser
460

Thr Tyr Ala
475

Pro Lys Pro

490

Arg Lys

87/144

Asn

365

Ala

Lys

Pro

Ile

Pro

445

Ile

Asp

Glu

350

Ala Thr His

Leu Leu Val

Gln Lys Lys
400

Glu Lys Asn
415

Asn Asp Ile
430

Ala Pro Arg

Glu Thr Gly

Leu Asp Met
480

Pro Ser Phe
495



<210>
211>
212>
213>

63
503
PRT

<400> 63
Met Glu Pro Ala
1

Leu Leu Leu Ala
20

Glu Leu Gln Val

35

Glu Ser
50

Ala Ile

Pro Ile
65

Gln Trp

Asn Gln Lys Glu

Thr Lys Arg Glu

100

Pro Ala Asp Ala

115

Pro Asp Thr Glu

Homo sapiens

Gly Pro Ala Pro
5

Ala Ser Cys Ala

Ile Gln Pro Asp
40

Leu Leu Cys Thr
55

Phe Arg Gly Ala
70

Gly His Phe Pro
85

Asn Met Asp Phe

Gly Thr Tyr Tyr
120

Phe Lys Ser Gly

Gly Arg Leu Gly
10

Trp Ser Gly Val
25

Lys Ser Val Ser

Val Thr Ser Leu
60

Gly Pro Ala Arg
75

Arg Val Thr Thr

90

Ser Ile
105

Ser Ile

Cys Val

Lys Phe

Ala Gly Thr Glu
88/144

Pro

Ala

Val

45

Ile

Glu

Val

Ser

Arg

125

Leu

Leu

Gly

30

Ala

Pro

Leu

Ser

Asn

110

Lys

Ser

Leu

15

Glu

Ala

Val

Ile

Glu

95

Ile

Gly

Val

Cys

Glu

Gly

Gly

Tyr

80

Ser

Thr

Ser

Arg



Ala

145

Pro

Arg

Phe

His

Val

225

Gly

Val

Gln

Asn

130

Lys

Gln

Asp

Gln

Ser

210

Ile

Thr

Thr

Val

290

Pro

His

Ile

Thr

195

Thr

Cys

Ala

Gln

Arg

275

Asn

Ser Ala Pro

Thr

Thr
180

Asn

Ala

Glu

Asn

Gln

260

Lys

Val

Val
165

Leu

Val

Lys

Val

Leu

245

Pro

Phe

Ser

150

Ser

Lys

Asp

Val

Ala

230

Ser

Val

Tyr

Arg

135

Val

Phe

Trp

Pro

Val

215

His

Glu

Arg

Pro

Thr
295

Val

Thr

Phe

Val

200

Leu

Val

Thr

Ala

Gln

280

Glu

Ser Gly Pro
155

Cys Glu Ser
170

Lys Asn Gly
185

Gly Glu Ser

Thr Arg Glu

Thr Leu Gln
235

Ile Arg Val
250

Glu Asn Gln
265

Arg Leu Gln

Thr Ala Ser

89/144

140

Ala

His

Asn

Val

Asp

220

Gly

Pro

Val

Leu

Thr
300

Ala Arg Ala Thr

Gly

Glu

Ser

205

Val

Asp

Pro

Asn

Thr

285

Val

Phe

Leu
190

Tyr

His

Pro

Thr

Val

270

Trp

Thr

160

Ser Pro
175

Ser Asp

Ser Ile

Ser Gln

Leu Arg

240

Leu Glu

255

Thr Cys

Leu Glu

Glu Asn



Lys

305

Ala

Gln

Lys

Arg

Leu

385

Gln

Arg

Leu

His

Asp

Asp

His

Pro

Glu

Asn

370

Leu

Gly

Glu

Pro

Thr

450

Thr

Gly

Arg

Ala

Gln

355

Ile

Met

Ser

Ile

Lys

435

Glu

Leu

Thr

Asp

Val

340

Gly

Tyr

Ala

Thr

Thr

420

Gly

Tyr

Thr

Tyr Asn
310

Asp Val
325

Ser Lys

Ser Asn

Ile Val

Ala Leu
390

Ser Ser
405

Gln Asp

Lys Lys

Ala Ser

Trp Met Ser

Lys Leu Thr

Ser His Asp
345

Thr Ala Ala
360

Val Gly Val
375

Tyr Leu Val

Thr Arg Leu

Thr Asn Asp
425

Pro Ala Pro
440

Ile Gln Thr
455

Trp Leu
315

Cys Gln
330

Leu Lys

Glu Asn

Val Cys

Arg Ile

395

His Glu

410

Ile Thr

Gln Ala

Ser Pro

Tyr Ala Asp Leu Asp Met Val
90/144

Leu

Val

Val

Thr

Thr

380

Arg

Pro

Tyr

Ala

Gln

460

His

Val Asn Val Ser
320

Glu His Asp Gly
335

Ser Ala His Pro
350

Gly Ser Asn Glu
365

Leu Leu Val Ala

Gln Lys Lys Ala
400

Glu Lys Asn Ala
415

Ala Asp Leu Asn
430

Glu Pro Asn Asn
445

Pro Ala Ser Glu

Leu Asn Arg Thr



465 470

Pro Lys Gln Pro Ala Pro Lys
485

Ser Val Gln Val Pro Arg Lys
500

<210> 64
<211> 504
<212> PRT
<213> Homo sapiens

<400> 64
Met Glu Pro Ala Gly Pro Ala

1 5

Leu Leu Leu Ala Ala Ser Cys
20

Gly Leu Gln Val Ile Gln Pro
35

Glu Ser Ala Ile Leu His Cys
50 55

Pro Ile Gln Trp Phe Arg Gly
65 70

Asn Gln Lys Glu Gly His Phe
85

475 480

Pro Glu Pro Ser Phe Ser Glu Tyr Ala
490 495

Pro Gly Arg Leu Gly Pro Leu Leu Cys
10 15

Ala Trp Ser Gly Val Ala Gly Glu Glu
25 30

Asp Lys Ser Val Ser Val Ala Ala Gly
40 45

Thr Ala Thr Ser Leu Ile Pro Val Gly
60

Ala Gly Pro Gly Arg Glu Leu Ile Tyr
75 80

Pro Arg Val Thr Thr Val Ser Asp Leu
90 95

91/144



Thr Lys

Pro Ala

Pro Asp
130

Arg Ala
145

Thr Pro

Pro Arg

Asp Phe

Ile His
210

Gln Val
225

Arg Gly

Glu Val

Arg Asn Asn Met

Asp

115

Asp

Lys

Gln

Asp

Gln

195

Ser

Ile

Thr

Thr

100

Ala

Val

Pro

His

Ile

180

Thr

Thr

Cys

Ala

Gln
260

Gly Thr

Glu Phe

Ser Ala
150

Thr Val
165

Thr Leu

Asn Val

Ala Lys

Glu Val
230

Asn Leu
245

Gln Pro

Asp

Tyr

Lys

135

Pro

Ser

Lys

Asp

Val

215

Ala

Ser

Val

Phe

Tyr

120

Ser

Val

Phe

Trp

Pro

200

Val

His

Glu

Ser

105

Cys

Gly

Val

Thr

Phe

185

Val

Leu

Val

Thr

Ile

Val

Ala

Ser

Cys

170

Lys

Gly

Thr

Thr

Ile
250

Arg

Lys

Gly

Gly

155

Glu

Asn

Glu

Arg

Leu

235

Arg

Ile

Phe

Thr

140

Pro

Ser

Gly

Ser

Glu

220

Gln

Val

Gly

Arg

125

Glu

Ala

His

Asn

Val

205

Asp

Gly

Pro

Arg Ala Glu Asn Gln Val

265

92/144

Asn

110

Lys

Leu

Ala

Gly

Glu

190

Ser

Val

Asp

Pro

Asn
270

Ile

Gly

Ser

Arg

Phe

175

Leu

Tyr

His

Pro

Thr

255

Val

Thr

Ser

Val

Ala

160

Ser

Ser

Ser

Ser

Leu

240

Leu

Thr



Cys Gln Val
275

Glu Asn Gly
290

Asn Lys Asp
305

Ser Ala His

Gly Gln Pro

Pro Lys Glu
355

Glu Arg Asn
370

Ala Leu Leu
385

Ala Gln Gly

Ala Arg Glu

Arg

Asn

Gly

Arg

Ala

340

Gln

Tle

Met

Ser

Ile
420

Lys Phe Tyr

Val Arg

295

Ser

Thr Tyr Asn

310

Asp Asp Val

325

Val Ser Lys

Gly Ser Asn

Ile Val

375

Tyr

Ala Ala

390

Leu

Thr
405

Ser Ser

Thr Gln Asp

Pro

280

Thr

Trp

Lys

Ser

Thr

360

Val

Tyr

Thr

Thr

Gln Arg

Glu Thr

Met Ser

Leu Thr
330

His Asp
345

Ala Ala

Gly Val

Leu Val

Arg Leu

410

Asn Asp
425

Leu

Ala

Trp

315

Cys

Leu

Glu

Val

Arg

395

His

Ile

93/144

Gln

Ser

300

Leu

Gln

Lys

Asn

Cys

380

Ile

Glu

Thr

Leu

285

Thr

Leu

Val

Val

Thr

365

Thr

Arg

Pro

Thr Trp Leu

Val Thr Glu

Val Asn Val
320

Glu His Asp
335

Ser Ala His
350

Gly Ser Asn

Leu Leu Val

Gln Lys Lys
400

Glu Lys Asn
415

Ala Asp Leu
430



Asn Leu Pro
435

Asn His Thr
450

Glu Asp Thr
465

Thr Pro Lys

Ala Ser Val

<210>
211>
212>
213>

65
504
PRT

Homo
<400> 65
Met Glu Pro
1

Leu Leu Leu

Glu Leu Gln
35

Glu Thr Ala
50

Lys Gly Lys Lys Pro
440

Glu Tyr Ala Ser Ile
455

Leu Thr Tyr Ala Asp
470

Gln Pro Ala Pro
485

Lys

Gln Val Pro Arg Lys
500

sapiens

Ala Gly Pro Ala Pro
5

Ala Ala Ser Cys Ala

20

Val Ile Gln Pro Asp

40

Thr Leu Arg Cys Thr

55

Ala Pro Gln Ala Ala Glu Pro Asn

Gln Thr Ser

Leu Asp Met
475

Pro Glu Pro
490

Gly Arg Leu
10

Trp Ser Gly
25

Lys Phe Val

Ala Thr Ser

94/144

Pro

460

Val

Ser

Gly

Val

Leu

Leu
60

445

Gln Pro Ala Ser

His Leu Asn Arg
480

Phe Ser Glu Tyr
495

Pro Leu Leu Cys
15

Ala Gly Glu Glu
30

Val Ala Ala Gly
45

Ile Pro Val Gly



Pro Ile
65

Asn Gln

Thr Lys

Pro Ala

Pro Asp
130

Arg Ala
145

Thr Pro

Pro Arg

Asp Phe

Ile His

210

Gln Val

Gln Trp Phe Arg Gly Ala

Lys

Arg

Asp

115

Asp

Lys

Gln

Asp

Gln

195

Ser

Ile

Glu

Asn

100

Ala

Val

Pro

His

Tle

180

Thr

Thr

Cys

70

Gly His

85

Asn Met

Gly Thr

Glu Phe

Ser Ala

150

Thr Val

165

Thr Leu

Asn Val

Ala Lys

Glu Val

Phe

Asp

Tyr

Lys

135

Pro

Ser

Lys

Asp

Val

215

Ala

Pro

Phe

Tyr

120

Ser

Val

Phe

Trp

Pro

200

Val

His

Gly Pro Gly Arg Glu

Arg

Ser

105

Cys

Gly

Val

Thr

Phe

185

Val

Leu

75

Val Thr
90

Ile Arg

Val Lys

Ala Gly

Ser Gly

155

Cys Glu

170

Lys Asn

Gly Glu

Thr Arg

Thr

Ile

Phe

Thr

140

Pro

Ser

Gly

Ser

Glu
220

Val

Gly

Arg

125

Glu

Ala

His

Asn

Val

205

Asp

Leu

Ser

Asn

110

Lys

Leu

Ala

Gly

Glu

190

Ser

Val

Val Thr Leu Gln Gly Asp
95/144

Ile

Asp

95

Ile

Gly

Ser

Arg

Phe

175

Leu

Tyr

His

Pro

Tyr

80

Leu

Thr

Ser

Val

Ala

160

Ser

Ser

Ser

Ser

Leu



225

Arg Gly

Glu Val

Cys Gln

Glu Asn
290

Asn Lys
305

Ser Ala

Gly Gln

Pro Lys

Glu Arg
370

Ala Leu
385

Thr Ala Asn
245

Thr Gln Gln

260

Val
275

Arg Lys

Gly Asn Val

Asp Gly Thr

His Arg Asp

325

Ala Val
340

Pro

Glu
355

Gln Gly

Asn

Ile Tyr

Leu Met Ala

230

Leu

Pro

Phe

Ser

Tyr

310

Asp

Ser

Ser

Ile

Ala
390

Ser

Val

Tyr

Arg

295

Asn

Val

Lys

Asn

Val

375

Leu

Glu Thr Ile
250

Arg Ala Glu
265

Pro Gln Arg
280

Thr Glu Thr

Trp Met Ser

Lys Leu Thr
330

Ser His Asp
345

Thr Ala Ala
360

Val Gly Val

Tyr Leu Val

235

Arg Val Pro

Asn Gln Val

Leu Gln Leu
285

Ala Ser Thr
300

Trp Leu Leu

315

Gln Val

Leu Lys Val

Glu Asn Thr
365

Val Cys Thr

380

Arg Ile Arg
395

96/144

Pro

Asn

270

Thr

Val

Val

Glu

Ser

350

Gly

Leu

Gln

240

Thr Leu
255

Val Thr

Trp Leu

Thr Glu

Asn Val
320

His Asp

335

Ala His

Ser Asn

Leu Val

Lys Lys
400



Ala Gln Gly

Ala Arg Glu

Asn Leu Pro
435

Asn His Thr
450

Glu Asp Thr
465

Thr Pro Lys

Ala Ser Val

<210> 66

<211> 504
<212> PRT
<213> Homo

<400> 66
Met Glu Pro

1

Leu Leu Leu

Ser Thr
405

Ile Thr
420

Lys Gly

Glu Tyr

Leu Thr

Gln Pro

485

Gln Val
500

sapiens

Ser Ser Thr Arg Leu His

Gln Asp

Lys Lys

Ala Ser
455

Tyr Ala
470

Ala Pro

Pro Arg

410

Thr Asn Asp Ile
425

Pro Ala Pro Gln

440

Ile Gln Thr Ser

Asp Leu Asp Met

475

Lys Pro Glu Pro

Lys

490

Glu Pro Glu

Thr Tyr Ala
430

Ala Ala Glu
445

Pro Gln Pro
460

Val His Leu

Ser Phe Ser

Lys Asn
415

Asp Leu

Pro Asn

Ala Ser

Asn Arg
480

Glu Tyr
495

Ala Gly Pro Ala Pro Gly Arg Leu Gly Pro Leu Leu Cys

5

10

15

Ala Ala Ser Cys Ala Trp Ser Gly Val Ala Gly Glu Glu

20

25

97/144

30



Glu Leu

Glu Thr
50

Pro Tle
65

Asn Gln

Thr Lys

Pro Ala

Pro Asp

130

Arg Ala
145

Thr Pro

Pro Arg

Gln

35

Ala

Gln

Lys

Arg

Asp

115

Asp

Lys

Gln

Asp

Val

Thr

Trp

Glu

Asn

100

Ala

Val

Pro

His

Ile
180

Ile Gln

Leu Arg

Phe Arg
70

Gly His
85

Asn Met

Gly Thr

Glu Phe

Ser Ala
150

Thr Val
165

Thr Leu

Pro

55

Gly

Phe

Asp

Tyr

Lys

135

Pro

Ser

Lys

Asp

40

Thr

Ala

Pro

Phe

Tyr

120

Ser

Val

Phe

Trp

Lys

Ala

Gly

Arg

Pro

105

Cys

Gly

Val

Thr

Phe
185

Ser

Thr

Pro

Val

90

Tle

Val

Ala

Ser

Cys

170

Lys

Val Leu Val
45

Ser Leu Ile
60

Gly Arg Glu
75

Thr Thr Val

Arg Ile Gly

Lys Phe Arg
125

Gly Thr Glu
140

Gly Pro Ala
155

Glu Ser His

Asn Gly Asn

98/144

Ala Ala

Pro Val

Leu Ile

Ser Asp
95

Asn Ile
110

Leu Ser

Ala Arg

Gly Phe
175

Glu Leu
190

Gly

Gly

Tyr

80

Leu

Thr

Ser

Val

Ala

160

Ser

Ser



Asp

Ile

Gln

225

Arg

Glu

Cys

Glu

Asn

305

Ser

Gly

Pro

Phe

His

210

Val

Gly

Val

Gln

Asn

290

Lys

Ala

Gln

Lys

Gln Thr Asn Val
195

Ser Thr Ala Lys

Ile Cys Glu Val
230

Thr Ala Asn Leu
245

Thr Gln Gln Pro
260

Val Arg Lys Phe
275

Gly Asn Val Ser

Asp Gly Thr Tyr
310

His Arg Asp Asp
325

Pro Ala Val Ser
340

Glu Gln Gly Ser
355

Asp

Val

215

Ala

Ser

Val

Tyr

Arg

295

Asn

Val

Lys

Asn

Pro

200

Val

His

Glu

Arg

Pro

280

Thr

Trp

Lys

Ser

Val

Leu

Val

Thr

Ala

265

Gln

Glu

Met

Leu

His
345

Gly

Thr

Thr

Ile

250

Glu

Arg

Thr

Ser

Thr

330

Asp

Glu

Arg

Leu

235

Arg

Asn

Leu

Ala

Trp

315

Cys

Leu

Ser

Glu

220

Gln

Val

Gln

Gln

Ser

300

Leu

Gln

Lys

Thr Ala Ala Glu Asn

360

99/144

Val

205

Asp

Gly

Pro

Val

Leu

285

Thr

Leu

Val

Val

Thr
365

Ser

Val

Asp

Pro

Asn

270

Thr

Val

Val

Glu

Tyr

His

Pro

Thr

255

Val

Trp

Thr

Asn

His
335

Ser

Ser

Leu

240

Leu

Thr

Leu

Glu

Val

320

Asp

Ser Ala His

350

Gly Ser Asn



Glu Arg Asn
370

Ala Leu Leu
385

Ala Gln Gly

Ala Arg Glu

Asn Leu Pro
435

Asn His Thr
450

Glu Asp Thr
465

Thr Pro Lys

Ala Ser Val

<210> 67

<211> 503
<212> PRT
<213> Homo

Ile Tyr lle

Met Ala Ala
390

Ser Thr Ser
405

Ile Thr Gln
420

Lys Gly Lys

Glu Tyr Ala

Leu Thr Tyr
470

Gln Pro Ala
485

Gln Val Pro
500

sapiens

Val

375

Leu

Ser

Lys

Ser

455

Ala

Pro

Arg

Val

Tyr

Thr

Thr

Pro

440

Ile

Asp

Lys

Lys

Gly Val

Leu Val

Arg Leu
410

Asn Asp
425

Ala Pro

Gln Thr

Leu Asp

Pro Glu
490

Val

Arg

395

His

Ile

Gln

Ser

Met

475

Pro

100/144

Cys

380

Ile

Glu

Thr

Ala

Pro

460

Val

Ser

Thr

Arg

Pro

Tyr

Ala

445

Gln

His

Phe

Leu Leu

Gln Lys

Glu Lys
415

Ala Asp

430

Glu Pro

Pro Ala

Leu Asn

Ser Glu
495

Val

Lys

400

Asn

Leu

Asn

Ser

Arg

480

Tyr



<400> 67

Met Glu Pro Ala Gly Pro Ala Pro

1

Leu

Glu

Glu

Pro

65

Asn

Thr

Pro

Pro

Gly
145

Leu

Leu

Ser

50

Ile

Gln

Lys

Ala

Asp
130

5

Leu Ala Ala Ser
20

Gln Val Ile Gln
35

Ala Ile Leu His

Gln Trp Phe Arg
70

Lys Glu Gly His
85

Arg Glu Asn Met
100

Asp Ala Gly Thr
115

Thr Glu Phe Lys

Pro Ser Ala Pro
150

Cys Ala

Pro Asp
40

Cys Thr
55

Gly Ala

Phe Pro

Asp Phe

Tyr Tyr
120

Ser Gly
135

Val Val

Gly Arg Leu Gly

25

Lys

Val

Gly

Ser
105

Ala

Ser

10

Ser

Ser

Thr

Pro

Val

90

Ile

Val

Gly

Gly

Gly

Val

Ser

Ala

75

Thr

Ser

Lys

Thr

Pro
155

101/144

Val

Ser

Leu

60

Arg

Thr

Ile

Phe

Glu

140

Ala

Pro

Ala

Val

45

Ile

Glu

Val

Ser

Arg

125

Leu

Leu

Gly

30

Ala

Pro

Leu

Ser

Asn

110

Lys

Ser

Leu

15

Glu

Ala

Val

Ile

Glu

95

Ile

Gly

Val

Ala Arg Ala

Cys

Glu

Gly

Gly

Tyr

80

Ser

Thr

Ser

Arg

Thr
160



Pro Gln His Thr

Arg Asp lle Thr
180

Phe Gln Thr Asn
195

His Ser Thr Ala
210

Val Ile Cys Glu
225

Gly Thr Ala Asn

Val Thr Gln Gln
260

Gln Val Arg Lys
275

Asn Gly Asn Val
290

Lys Asp Gly Thr
305

Val

165

Leu

Val

Lys

Val

Leu

245

Pro

Phe

Ser

Tyr

Ser

Lys

Asp

Val

Ala

230

Ser

Val

Tyr

Arg

Asn
310

Ala His Arg Asp Asp Val

Phe

Trp

Pro

Val

215

His

Glu

Arg

Pro

Thr

295

Trp

Lys

Thr

Phe

Val

200

Leu

Val

Thr

Ala

Gln

280

Glu

Met

Leu

Cys Glu Ser His
170

Lys Asn Gly Asn
185

Gly Glu Ser Val

Thr Arg Glu Asp
220

Thr Leu Gln Gly
235

Ile Arg Val Pro
250

Glu Asn Gln Val
265

Arg Leu Gln Leu

Thr Ala Ser Thr
300

Ser Trp Leu Leu
315

Thr Cys Gln Val
102/144

Gly

Glu

Ser

205

Val

Asp

Pro

Asn

Thr

285

Val

Val

Phe

Leu

190

Tyr

His

Pro

Thr

Val

270

Trp

Thr

Asn

Ser Pro
175

Ser Asp

Ser Ile

Ser Gln

Leu Arg

240

Leu Glu

255

Thr Cys

Leu Glu

Glu Asn

Val Ser
320

Glu His Asp Gly



Gln Pro Ala Val

Lys Glu

Arg Asn
370

Leu Leu
385

Gln Gly

Arg Glu

Leu Pro

His Thr
450

Asp Thr
465

Pro Lys

Gln

395

Ile

Met

Ser

Ile

Lys

435

Glu

Leu

Gln

340

Gly

Tyr

Ala

Thr

Thr

420

Gly

Tyr

Thr

Pro

325

Ser

Ser

Ile

Ala

Ser

405

Gln

Lys

Ala

Tyr

Ala
485

Lys

Asn

Val

Leu

390

Ser

Asp

Lys

Ser

Ala

470

Pro

Ser

Thr

Val

375

Tyr

Thr

Thr

Pro

Ile

455

Asp

Lys

330

His Asp Leu Lys
345

Ala Ala Glu Asn
360

Gly Val Val Cys

Leu Val Arg Ile
395

Arg Leu His Glu
410

Asn Asp Ile Thr
425

Ala Pro Gln Ala
440

Gln Thr Ser Pro

Leu Asp Met Val
475

Pro Glu Pro Ser
490

103/144

Val

Thr

Thr

380

Arg

Pro

Tyr

Ala

Gln

460

His

Phe

335

Ser Ala His Pro
350

Gly Ser Asn Glu
365

Leu Leu Val Ala

Gln Lys Lys Ala
400

Glu Lys Asn Ala
415

Ala Asp Leu Asn
430

Glu Pro Asn Asn
445

Pro Ala Ser Glu

Leu Asn Arg Thr
480

Ser Glu Tyr Ala
495



Ser Val Gln

<210> 68
<211> 503
<212> PRT
<213> Homo
<400> 68
Met Glu Pro
1

Leu Leu Leu

Glu Leu Gln
35

Glu Thr Ala
50

Pro Ile Gln
65

Asn Gln Lys

Thr Lys Arg

Pro Ala Asp
115

Val Pro Arg Lys
500

sapiens

Ala Gly Pro Ala
5

Ala Ala Ser Cys
20

Val Ile Gln Pro

Thr Leu Arg Cys
55

Trp Phe Arg Gly
70

Glu Gly His Phe
85

Glu Asn Met Asp
100

Ala Gly Thr Tyr

Pro

Ala

Asp

40

Thr

Ala

Pro

Phe

Tyr
120

Gly Arg Leu Gly
10

Trp Ser Gly Val
25

Lys Ser Val Leu

Ala Thr Ser Leu
60

Gly Pro Ala Arg
75

Arg Val Thr Thr
90

Ser Ile Ser Ile
105

Cys Val Lys Phe

104/144

Pro Leu

Ala Gly
30

Val Ala
45

Ile Pro

Glu Leu

Val Ser

Ser Asn

110

Arg Lys
125

Leu Cys
15

Glu Glu

Ala Gly

Val Gly

Ile Tyr

80

Glu Ser
95

Ile Thr

Gly Ser



Pro

Ala

145

Pro

Arg

Phe

His

Val

225

Gly

Val

Gln

Asp

130

Lys

Gln

Asp

Gln

Ser

210

Tle

Thr

Thr

Val

Thr

Pro

His

Ile

Thr

195

Thr

Cys

Ala

Gln

275

Glu Phe

Ser Ala

Thr Val
165

Thr Leu
180

Asn Val

Ala Lys

Glu Val

Asn Leu
245

Gln Pro
260

Lys Phe

Lys

Pro

150

Ser

Lys

Asp

Val

Ala

230

Ser

Val

Tyr

Ser

135

Val

Phe

Trp

Pro

Val

215

His

Glu

Arg

Pro

Gly

Val

Thr

Phe

Val

200

Leu

Val

Thr

Ala

Gln
280

Ala Gly Thr Glu
140

Ser Gly Pro Ala
155

Cys Glu Ser His
170

Lys Asn Gly Asn
185

Gly Glu Ser Val

Thr Arg Glu Asp
220

Thr Leu Gln Gly
235

Ile Arg Val Pro
250

Glu Asn Gln Val
265

Arg Leu Gln Leu

105/144

Leu Ser Val Arg

Ala Arg Ala Thr
160

Gly Phe Ser Pro

175

Glu Leu Ser Asp

190

Ser Tyr Ser Ile

205

Val His Ser Gln

Leu Arg
240

Asp Pro

Thr Leu Glu

255

Pro

Val
270

Asn Thr Cys

Thr
285

Trp Leu Glu



Asn Gly Asn Val

Lys

305

Ala

Gln

Lys

Arg

Leu

385

Gln

Arg

Leu

His

290

Asp

His

Pro

Glu

Asn

370

Leu

Gly

Glu

Pro

Thr
450

Gly Thr

Arg Asp

Ala Val
340

Gln Gly
355

Ile Tyr

Met Ala

Ser Thr

Ile Thr
420

Lys Gly
435

Glu Tyr

Ser Arg Thr Glu Thr Ala

Tyr

Asp

325

Ser

Ser

Ile

Ala

Ser

405

Gln

Lys

Ala

Asn

310

Val

Lys

Asn

Val

Leu

390

Ser

Asp

Lys

Ser

295

Trp

Lys

Ser

Thr

Val

375

Tyr

Thr

Thr

Pro

Ile
455

Met Ser

Leu Thr

His Asp
345

Ala Ala
360

Gly Val

Leu Val

Arg Leu

Asn Asp

425

Ala Pro
440

Trp

Cys

330

Leu

Glu

Val

Arg

His

410

Ile

Ser

Leu

315

Gln

Lys

Asn

Cys

Ile

395

Glu

Thr

Thr

300

Leu

Val

Val

Thr

Thr

380

Arg

Pro

Tyr

Gln Ala Ala

Gln Thr Ser Pro

106/144

Val

Val

Glu

Ser

Gly

365

Leu

Gln

Glu

Ala

Glu
445

Thr

Asn

His

Ala

350

Ser

Leu

Lys

Lys

Asp

430

Pro

Gln Pro Ala

460

Glu Asn

Val Ser
320

Asp Gly
335

His Pro

Asn Glu

Val Ala

Lys Ala
400

Asn Ala

415

Leu Asn

Asn Asn

Ser Glu



Asp Thr Leu Thr Tyr Ala Asp Leu Asp Met Val His Leu Asn Arg Thr
465 470 475 480

Pro Lys Gln Pro Ala Pro Lys Pro Glu Pro Ser Phe Ser Glu Tyr Ala
485 490 495

Ser Val Gln Val Pro Arg Lys
500

<210> 69

<211> 504

<212> PRT

<213> Homo sapiens

<400> 69
Met Glu Pro Ala Gly Pro Ala Pro Gly Arg Leu Gly Pro Leu Leu Cys

1 5 10 15

Leu Leu Leu Ala Ala Ser Cys Ala Trp Ser Gly Val Ala Gly Glu Glu
20 25 30

Glu Leu Gln Val Ile Gln Pro Asp Lys Ser Val Leu Val Ala Ala Gly
35 40 45

Glu Thr Ala Thr Leu Arg Cys Thr Ala Thr Ser Leu Ile Pro Val Gly
50 55 60

Pro Ile Gln Trp Phe Arg Gly Ala Gly Pro Gly Arg Glu Leu Ile Tyr
65 70 75 80

Asn Gln Lys Glu Gly His Phe Pro Arg Val Thr Thr Val Ser Asp Leu
107/144



Thr Lys

Pro Ala

Pro Asp
130

Arg Ala
145

Thr Pro

Pro Arg

Asp Phe

Ile His
210

Gln Val
225

Arg Gly

Arg

Asp

115

Asp

Lys

Gln

Gln
195

Ser

Ile

Thr

Asn

100

Ala

Val

Pro

His

Ile

180

Thr

Thr

Cys

Ala

85

Asn Met

Gly Thr

Glu Phe

Ser Ala
150

Thr Val
165

Thr Leu

Asn Val

Ala Lys

Glu Val

230

Asn Leu
245

Asp

Tyr

Lys

135

Pro

Ser

Lys

Asp

Val

215

Ala

Ser

Phe

Tyr

120

Ser

Val

Phe

Trp

Pro

200

Val

His

Glu

Ser

105

Cys

Gly

Val

Thr

Phe

185

Val

Leu

Val

Thr

90

Ile

Val

Ala

Ser

Cys

170

Lys

Gly

Thr

Thr

Ile
250

Arg

Lys

Gly

155

Glu

Asn

Glu

Leu
235

Arg

108/144

Ile

Phe

Thr

140

Pro

Ser

Gly

Ser

Glu

220

Gln

Val

Ser

Arg

125

Glu

Ala

His

Asn

Val

205

Gly

Pro

Asn

110

Leu

Ala

Gly

Glu

190

Ser

Val

Asp

Pro

95

Ile Thr

Gly Ser

Ser Val

Arg Ala
160

Phe Ser
175

Leu Ser

Tyr Ser

His Ser

Pro Leu

240

Thr Leu
255



Glu Val Thr Gln Gln Pro

Cys Gln Val
275

Glu Asn Gly
290

Asn Lys Asp
305

Ser Ala His

Gly Gln Pro

Pro Lys Glu
355

Glu Arg Asn
370

Ala Leu Leu
385

Ala Gln Gly

Ala Arg Glu

260

Arg

Asn

Gly

Arg

Ala

340

Gln

Tle

Met

Ser

Ile

Lys Phe

Val Ser

Thr Tyr
310

Asp Asp
325

Val Ser

Gly Ser

Tyr Ile

Ala Ala
390

Thr Ser
405

Thr Gln

Val

Tyr

Arg

295

Asn

Val

Lys

Asn

Val

375

Leu

Ser

Asp

Arg

Pro

280

Thr

Trp

Lys

Ser

Thr

360

Val

Tyr

Thr

Thr

Ala Glu Asn Gln Val Asn Val Thr

265

Gln Arg

Glu Thr

Met Ser

Leu Thr

330

His Asp
345

Ala Ala

Gly Val

Leu Val

Arg Leu

410

Asn Asp

Leu

Ala

Trp

315

Cys

Leu

Glu

Val

Arg

395

His

Ile

109/144

Gln

Ser

300

Leu

Gln

Lys

Asn

Cys

380

Ile

Glu

Thr

270

Leu Thr Trp Leu
285

Thr Val Thr Glu

Leu Val Asn Val
320

Val Glu His Asp
335

Val Ser Ala His
350

Thr Gly Ser Asn
365

Thr Leu Leu Val

Arg Gln Lys Lys
400

Pro Glu Lys Asn
415

Tyr Ala Asp Leu



420

Lys Gly Lys Lys Pro
440

Asn Leu Pro
435

Asn His Thr
450

Glu Tyr Ala Ser Ile
455

Glu Asp Thr
465

Leu Thr Tyr Ala Asp
470

Thr Pro Lys Gln Pro Ala Pro Lys

485

Ala Ser Val Gln Val Pro Arg Lys

000

<210>
21>
212>
213>

70

503
PRT
Homo sapiens

<400> 70

Met Glu Pro Ala Gly Pro Ala Pro

1 5

Ala Ala Ser Cys Ala
20

Leu Leu Leu

Glu Leu Gln Val Ile Gln Pro Asp
35 40

425 430

Ala Pro Gln Ala Ala Glu Pro Asn
445

Gln Thr Ser Pro Gln Pro Ala Ser
460

Leu Asp Met Val His Leu Asn Arg
475 480

Pro Glu Pro Ser Phe Ser Glu Tyr
490 495

Gly Arg Leu Gly Pro Leu Leu Cys
10 15

Trp Ser Arg Val Ala Gly Glu Glu
25 30

Lys Ser Val Ser Val Ala Ala Gly
45

110/144



Glu

Pro

65

Asn

Thr

Pro

Pro

Ala

145

Pro

Arg

Phe

His

Ser

50

Ile

Gln

Lys

Ala

Asp

130

Lys

Gln

Asp

Gln

Ser
210

Ala

Gln

Lys

Arg

Asp

115

Thr

Pro

His

Ile

Thr

195

Thr

Ile Leu His

Trp Phe Arg
70

Glu Gly His
85

Glu Asn Met
100

Ala Gly Thr

Glu Phe Lys

Ser Ala Pro
150

Thr Val Ser
165

Thr Leu Lys
180

Asn Val Asp

Ala Lys Val

Cys

55

Gly

Phe

Asp

Tyr

Ser

135

Val

Phe

Trp

Pro

Val
215

Thr

Ala

Pro

Phe

Tyr

120

Gly

Val

Thr

Phe

Val
200

Val

Gly

Arg

Ser

105

Cys

Ala

Ser

Cys

Lys

185

Gly

Thr

Pro

Val

90

Ile

Val

Gly

Gly

Glu

170

Asn

Glu

Ser Leu
60

Ala Arg
75

Thr Thr

Ser Ile

Lys Phe

Thr Glu
140

Pro Ala
155

Ser His

Gly Asn

Ser Val

Leu Thr Arg Glu Asp

220

111/144

Ile

Glu

Val

Ser

Arg

125

Leu

Pro

Leu

Ser

Asn

110

Lys

Ser

Val

Ile

Glu

95

Ile

Gly

Val

Ala Arg Ala

Gly

Glu

Ser

205

Val

Phe

Leu

190

Tyr

His

Ser

175

Ser

Ser

Ser

Gly

Tyr

80

Ser

Thr

Ser

Arg

Thr

160

Pro

Asp

Ile

Gln



Val Ile Cys Glu Val Ala

225

230

Gly Thr Ala Asn Leu Ser

Val Thr

Gln Val

Asn Gly

290

Lys Asp

305

Ala His

Gln Pro

Lys Glu

Arg Asn
370

Gln Gln
260

Arg Lys
275

Asn Val

Gly Thr

Arg Asp

Ala Val
340

Gln Gly
355

Ile Tyr

245

Pro Val

Phe Tyr

Ser Arg

Tyr Asn

310

Asp Val
325

Ser Lys

Ser Asn

Ile Val

His

Glu

Arg

Pro

Thr

295

Trp

Lys

Ser

Thr

Val
375

Val

Thr

Ala

Gln

280

Glu

Met

Leu

His

Ala

360

Gly

Thr

Ile

Glu

265

Arg

Thr

Ser

Thr

Asp

345

Ala

Val

Leu

Arg

250

Asn

Leu

Ala

Trp

Cys

330

Leu

Glu

Val

Gln

235

Val

Gln

Gln

Ser

Leu

315

Gln

Lys

Asn

Cys

112/144

Gly

Pro

Val

Leu

Thr

300

Leu

Val

Val

Thr

Thr
380

Asp

Pro

Asn

Thr

285

Val

Val

Glu

Ser

Gly

365

Leu

Pro

Thr

Val

270

Trp

Thr

Asn

His

Ala

350

Ser

Leu

Leu Arg
240

Leu Glu
255

Thr Cys

Leu Glu

Glu Asn

Val Ser

320

Asp Gly

335

His Pro

Asn Glu

Val Ala



Leu Leu Met Ala Ala Leu Tyr Leu Val Arg Ile Arg Gln Lys Lys Ala
385 390 395 400

Gln Gly Ser Thr Ser Ser Thr Arg Leu His Glu Pro Glu Lys Asn Ala
405 410 415

Arg Glu Ile Thr Gln Asp Thr Asn Asp Ile Thr Tyr Ala Asp Leu Asn
420 425 430

Leu Pro Lys Gly Lys Lys Pro Ala Pro Gln Ala Ala Glu Pro Asn Asn
435 440 445

His Thr Glu Tyr Ala Ser Ile Gln Thr Ser Pro Gln Pro Ala Ser Glu
450 455 460

Asp Thr Leu Thr Tyr Ala Asp Leu Asp Met Val His Leu Asn Arg Thr
465 470 475 480

Pro Lys Gln Pro Ala Pro Lys Pro Glu Pro Ser Phe Ser Glu Tyr Ala
485 490 495

Ser Val Gln Val Pro Arg Lys
500

210> 71

211> 296

212> PRT

213> Artificial

220>
<223> amino acid sequencde of human SIRPA_V2_IgV form

<400> 71

113/144



Met

Leu

Glu

Glu

Pro

65

Asn

Thr

Pro

Pro

Ala

145

Pro

Glu Pro Ala

Leu Leu Ala
20

Leu Gln Val
35

Ser Ala Ile
50

Ile Gln Trp

Gln Lys Glu

Lys Arg Glu
100

Ala Asp Ala
115

Asp Thr Glu
130

Lys Pro Ser

Gln His Ile

Gly Pro Ala Pro

5

Ala Ser

Ile Gln

Leu His

Phe Arg
70

Gly His
85

Asn Met

Gly Thr

Phe Lys

Ala Pro

150

Tyr Ile
165

Cys

Pro

Cys

55

Gly

Phe

Asp

Tyr

Ser

135

Val

Val

Ala

Asp

40

Thr

Ala

Pro

Phe

Tyr

120

Gly

Val

Val

Gly Arg Leu Gly

Trp

25

Lys

Val

Gly

Arg

Ser

105

Cys

Ala

Ser

Gly

10

Ser

Ser

Thr

Pro

Val

90

Ile

Val

Gly

Gly

Val
170

Gly

Val

Ser

Ala

75

Thr

Ser

Lys

Thr

Pro

155

Val

114/144

Val

Ser

Leu

60

Arg

Thr

Ile

Phe

Glu

140

Ala

Cys

Pro

Ala

Val

45

Ile

Glu

Val

Ser

Arg

125

Leu

Ala

Thr

Leu

Gly

30

Ala

Pro

Leu

Ser

Asn

110

Lys

Ser

Arg

Leu

Leu

15

Glu

Ala

Val

Ile

Glu

95

Ile

Gly

Val

Ala

Leu
175

Cys

Glu

Gly

Gly

Tyr

80

Ser

Thr

Ser

Arg

Thr

160

Val



Ala Leu

Ala Gln

Ala Arg
210

Asn Leu
225

Asn His

Glu Asp

Thr Pro

Ala Ser
290

<210>
21
212>

Leu

195

Glu

Pro

Thr

Thr

Lys

275

Val

2
397
PRT

Met Ala Ala Leu
180

Ser Thr Ser Ser

Ile Thr Gln Asp
215

Lys Gly Lys Lys
230

Glu Tyr Ala Ser
245

Leu Thr Tyr Ala
260

Gln Pro Ala Pro

Gln Val Pro Arg
295

<213> Artificial

<220>
<223>

Tyr Leu Val Arg Ile Arg
185

Thr Arg Leu His Glu Pro
200 205

Thr Asn Asp Ile Thr Tyr
220

Pro Ala Pro Gln Ala Ala
235

Ile Gln Thr Ser Pro Gln
250

Asp Leu Asp Met Val His
265

Lys Pro Glu Pro Ser Phe
280 285
Lys

115/144

Gln Lys Lys
190

Glu Lys Asn

Ala Asp Leu

Glu Pro Asn
240

Pro Ala Ser
255

Leu Asn Arg
270

Ser Glu Tyr

amino acid sequencde of human SIRPA V2_IgV_IgCl form



<400> 72

Met
1

Leu

Glu

Glu

Pro

65

Asn

Thr

Pro

Pro

Ala
145

Glu Pro Ala Gly Pro
5

Leu Leu Ala Ala Ser
20

Leu Gln Val Ile Gln
35

Ser Ala Ile Leu His
50

Ile Gln Trp Phe Arg
70

Gln Lys Glu Gly His
85

Lys Arg Glu Asn Met
100

Ala Asp Ala Gly Thr
115

Asp Thr Glu Phe Lys
130

Lys Pro Ser Ala Pro
150

Ala

Pro

55

Gly

Phe

Asp

Tyr

Ser

135

Val

Pro

Ala

Asp

40

Thr

Ala

Pro

Phe

120

Gly

Val

Gly Arg
10

Trp Ser

25

Lys Ser

Val Thr

Gly

Pro

Val
90

Arg

Ser Ile

105

Cys Val

Ala

Gly

Ser Gly

Gly Leu

15

Leu Pro Leu

Gly Val Ala Gly

30

Glu

Val Val

45

Ser Ala Ala

Leu Ile Pro Val

60

Ser

Ala
75

Arg Glu Leu Ile

Thr Thr Val Glu

95

Ser

Tle Asn Ile

110

Ser Ser

Phe Arg Lys Gly

125

Lys

Thr Glu Leu

140

Ser Val

Pro Ala Ala Arg Ala
155

116/144

Cys

Glu

Gly

Gly

Tyr

80

Ser

Thr

Ser

Arg

Thr
160



Pro Gln His Thr

Arg

Phe

His

Val

225

Gly

Val

Cys

Ile

Glu

305

Thr

Asp

Gln

Ser

210

Ile

Thr

Thr

Thr

Arg

290

Pro

Tyr

Ile Thr
180

Thr Asn
195

Thr Ala

Cys Glu

Ala Asn

Gln Gln

260

Leu Leu

275

Gln Lys

Glu Lys

Ala Asp

Val

165

Leu

Val

Lys

Val

Leu

245

Pro

Val

Lys

Asn

Ser

Lys

Asp

Val

Ala

230

Ser

Val

Ala

Ala

Ala
310

Phe

Trp

Pro

Val

215

His

Glu

Arg

Leu

Gln

295

Arg

Thr

Phe

Val

200

Leu

Val

Thr

Ala

Leu

280

Gly

Glu

Leu Asn Leu Pro

325

Cys

Lys

185

Gly

Thr

Thr

Ile

Ile

265

Met

Ser

Ile

Glu

170

Asn

Glu

Arg

Leu

Arg

250

Tyr

Ala

Thr

Thr

Ser His

Gly Asn

Ser Val

Glu Asp
220

Gln Gly
235

Val Pro

Ile Val

Ala Leu

Ser Ser

300

Gln Asp
315

Lys Gly Lys Lys

330

117/144

Gly

Glu

Ser

205

Val

Asp

Pro

Val

Tyr

285

Thr

Phe

Leu

190

Tyr

His

Pro

Thr

Gly

270

Leu

Arg

Ser

175

Ser

Ser

Ser

Leu

Leu

255

Val

Val

Leu

Thr Asn Asp

Pro

Ala

Pro
335

Pro

Asp

Ile

Gln

Arg

240

Glu

Val

Arg

His

Ile

320

Gln



Ala Ala Glu Pro Asn Asn His Thr Glu
340 345

Pro Gln Pro Ala Ser Glu Asp Thr Leu
355 360

Val His Leu Asn Arg Thr Pro Lys Gln
370 375

Ser Phe Ser Glu Tyr Ala Ser Val Gln
385 390

<210> 73

211> 507

<212> PRT

<213> Artificial

220>
<{223> amino acid sequence of mouse

<400> 73
Met Glu Pro Ala Gly Pro Ala Pro Gly

1 5

Cys Leu Leu Leu Ser Ala Ser Cys Phe
20 25

Glu Val Lys Val Thr Gln Pro Glu Lys
35 40

Asp Ser Thr Ile Leu Asn Cys Thr Val
50 55

Tyr Ala Ser Ile Gln Thr Ser
350

Thr Tyr Ala Asp Leu Asp Met
365

Pro Ala Pro Lys Pro Glu Pro
380

Val Pro Arg Lys
395

SIRPA mutant hmSIRPA delta 0

Arg Leu Gly Pro Leu Leu Leu
10 15

Cys Thr Gly Ala Thr Gly Thr
30

Ser Val Ser Val Ala Ala Gly
45

Thr Ser Leu Leu Pro Val Gly
60

118/144



Pro Ile Arg Trp Tyr Arg
65 70

Asn Gln Lys Glu Gly His
85

Thr Lys Arg Asn Asn Met
100

Pro Glu Asp Ala Gly Thr
115

Pro Asp Thr Glu Ile Gln
130

Ala Lys Pro Ser Pro Pro
145 150

Pro Asp Gln Lys Val Asn
165

Arg Asn Ile Thr Leu Lys
180

Leu Glu Thr Thr Val Asn
195

Ser Ser Thr Val Arg Val
210

Gly

Phe

Asp

Tyr

Ser

135

Glu

Phe

Pro

Val
215

Val

Pro

Phe

120

Gly

Val

Thr

Phe

Ser

200

Leu

Gly

Arg

Ser

105

Cys

Gly

Ser

Cys

Lys

185

Gly

Asn

Gln Ser Arg
75

Val Arg Asn
90

Ile Arg lle

Val Lys Phe

Gly Thr Glu
140

Gly Pro Ala
155

Lys Ser His
170

Asp Gly Gln

Lys Asn Val

Ser Met Asp
220

119/144

Leu

Val

Ser

Gln

125

Val

Asp

Gly

Glu

Ser

205

Val

Leu

Ser

Asn

110

Tyr

Arg

Phe

Leu

190

Tyr

Asn

Ile

Asp

95

Val

Gly

Val

Gly

Ser

175

His

Asn

Ser

Tyr

80

Thr

Thr

Ser

Leu

Ile

160

Pro

Pro

Tle

Lys



Val Ile
225

Gly Ile

Val Thr

Arg Ala

Asn Gly
290

Thr Asp
305

Ala His

Gln Pro

Ser Asp

Asn Trp

370

Val Leu
385

Cys Glu Val Ala His

Ala Asn

Gln Gln
260

Glu Arg
275

Asn Val

Gly Thr

Arg Glu

Ala Ile

340

Gln Gly
355

Asn Val

Leu Met

230

Leu Ser
245

Ser Pro

Phe Tyr

Ser Arg

Tyr Asn

310

Asp Val

325

Thr Arg

Ser Met

Phe Ile

Ala Ala
390

Asn

Thr

Pro

Asn

295

Tyr

Val

Asn

Gln

Gly

375

Leu

Ile

Phe

Ser

Glu

280

Asp

Thr

Phe

His

Thr

360

Val

Tyr

Thr

Ile

Met

265

Asp

Thr

Ser

Thr

Thr

345

Phe

Gly

Leu Asp
235

Arg Val
250

Asn Gln

Leu Gln

Pro Lys

Leu Phe
315

Cys Gln
330

Val Leu

Pro Asp

Val Ala

Arg

Ser

Val

Leu

Asn

300

Leu

Val

Gly

Asn

Cys
380

Leu Leu Arg Ile

395

120/144

Ser

Pro

Asn

Ile

285

Leu

Val

Lys

Phe

Asn

365

Ala

Lys

Pro

Thr

Leu

270

Trp

Thr

Asn

His

Ala

350

Ala

Leu

Gln

Leu

Val

255

Thr

Leu

Lys

Ser

Asp

335

His

Thr

Leu

Lys

Arg

240

Lys

Cys

Glu

Asn

Ser

320

Gln

Ser

His

Val

Lys
400



Ala Lys

Gly Ser Thr Ser Ser Thr Arg Leu His Glu Pro Glu Lys Asn
405 410 415

Ala Arg Glu Ile Thr Gln Ile Gln Asp Thr Asn Asp Ile Asn Asp lle

420 425 430

Thr Tyr Ala Asp Leu Asn Leu Pro Lys Glu Lys Lys Pro Ala Pro Arg

435 440 445

Ala Pro Glu Pro Asn Asn His Thr Glu Tyr Ala Ser Ile Glu Thr Gly
450 455 460

Lys Val

465

Val His

Pro Arg Pro Glu Asp Thr Leu Thr Tyr Ala Asp Leu Asp Met
470 475 480

Leu Ser Arg Ala Gln Pro Ala Pro Lys Pro Glu Pro Ser Phe
485 490 495

Ser Glu Tyr Ala Ser Val Gln Val Gln Arg Lys

<210>
211>
212>
213>

<220>
223>

<400>

500 505

74

509

PRT
Artificial

amino acid sequence of mouse SIRPA mutant hmSIRPA_ delta 1

4

Met Glu Pro Ala Gly Pro Ala Pro Gly Arg Leu Gly Pro Leu Leu Leu

1

5 10 15
121/144



Cys

Glu

Asp

Pro

65

Asn

Thr

Pro

Ser

Val

145

Gly

Leu

Val

Ser

50

Ile

Gln

Glu

Glu
130

Leu

Ile

Leu Leu Ser Ala
20

Lys Val Thr Gln
35

Thr Ile Leu Asn

Arg Trp Tyr Arg
70

Lys Glu Glu His
85

Arg Asn Asn Met
100

Asp Ala Gly Thr
115

Pro Asp Thr Glu

Ala Lys Pro Ser
150

Pro Asp Gln Lys
165

Ser

Pro

Cys

55

Phe

Asp

Tyr

Ile

135

Pro

Val

Cys

Glu

40

Thr

Val

Pro

Phe

Tyr

120

Gln

Pro

Asn

Phe Cys Thr
25

Lys Ser Val

Val Thr Ser

Gly Gln Ser
75

Arg Val Arg
90

Ser Ile Arg
105

Cys Val Lys

Ser Gly Gly

Glu Val Ser
155

Phe Thr Cys
170

122/144

Gly Ala Thr
30

Ser Val Ala
45

Leu Leu Pro
60

Arg Leu Leu

Asn Val Ser

Ile Ser Asn
110

Phe Gln Arg
125

Gly Thr Glu
140

Gly Pro Ala

Lys Ser His

Gly

Ala

Val

Ile

Asp

95

Val

Gly

Val

Asp

Gly
175

Thr

Gly

Tyr

80

Thr

Thr

Ser

Tyr

Arg

160

Phe



Ser Pro Arg Asn Ile

His

Asn

Ser

225

Leu

Val

Thr

Leu

Lys

305

Ser

180

Pro Leu Glu
195

Ile Ser Ser
210

Lys Val Ile

Arg Gly Ile

Lys Val Thr
260

Cys Arg Ala
275

Glu Asn Gly
290

Asn Thr Asp

Ser Ala His

Thr

Thr

Cys

Ala

245

Gln

Glu

Asn

Gly

Arg
325

Asp Gln Gln Pro Ala

340

Thr

Thr

Val

Glu

230

Asn

Gln

Arg

Val

Thr

310

Glu

Leu

Val

Arg

215

Val

Leu

Ser

Phe

Ser

295

Tyr

Asp

Lys

Asn

200

Val

Ala

Ser

Pro

Tyr

280

Arg

Asn

Val

Ile Thr Arg

Trp

185

Pro

Val

His

Asn

Thr

265

Pro

Asn

Tyr

Val

Phe

Ser

Leu

Ile

Phe

250

Ser

Glu

Asp

Thr

Phe
330

Lys

Gly

Asn

Thr

235

Ile

Met

Asp

Thr

Ser

315

Thr

Asp Gly Gln Glu Leu

Lys Asn
205

Ser Met
220

Leu Asp

Arg Val

Asn Gln

Leu Gln
285

Pro Lys
300

Leu Phe

Cys Gln

Asn His Thr Val Leu

345

123/144

190

Val

Asp

Arg

Ser

Val

270

Leu

Asn

Leu

Val

Gly
350

Ser

Val

Ser

Pro

255

Asn

Ile

Leu

Val

Lys

335

Phe

Tyr

Asn

Pro

240

Thr

Leu

Trp

Thr

Asn

320

His

Ala



His Ser Ser
355

Thr His Asn
370

Leu Val Val
385

Lys Lys Ala

Lys Asn Ala

Asp Ile Thr
435

Pro Arg Ala
450

Thr Gly Lys
465

Asp Met Val

Ser Phe Ser

Asp Gln Gly

Trp Asn Val

Leu Leu Met
390

Gly Ser
405

Arg Glu Ile
420

Ala Asp

Pro Glu Pro

Val Pro Arg

470

His Leu Ser

485

Glu
500

Tyr Ala

Ser Met Gln

360

Phe Ile
375

Gly

Ala Ala Leu

Thr Ser Ser

Thr Gln Ile

425

Leu Asn Leu
440

Asn Asn His
455

Pro Glu Asp

Arg Ala Gln

Ser Val Gln
505

Thr

Val

Tyr

Thr

410

Gln

Pro

Thr

Thr

Pro

490

Val

Phe

Gly

Leu

395

Asp

Glu

Leu

475

Ala

Gln

124/144

Pro Asp Asn Asn Ala

365

Val Ala Cys
380

Leu Arg lle

Leu His Glu

Thr Asn Asp

430

Glu Lys Lys

445

Tyr Ala Ser

460

Thr Tyr Ala

Pro Lys Pro

Arg Lys

Ala

Lys

Pro

415

Ile

Pro

Ile

Asp

Glu
495

Leu

Gln
400

Glu

Asn

Ala

Glu

Leu

480

Pro



210> 75

211> 509

212> PRT

213> Artificial

220>
223> amino acid sequence of mouse SIRPA mutant hmSIRPA delta 2

<400> 75
Met Glu Pro Ala Gly Pro Ala Pro Gly Arg Leu Gly Pro Leu Leu Leu

1 5 10 15

Cys Leu Leu Leu Ser Ala Ser Cys Phe Cys Thr Gly Ala Thr Gly Thr
20 25 30

Glu Val Lys Val Thr Gln Pro Glu Lys Ser Val Ser Val Ala Ala Gly
35 40 45

Asp Ser Thr Ile Leu Asn Cys Thr Val Thr Ser Leu Leu Pro Val Gly
50 55 60

Pro Ile Arg Trp Tyr Arg Gly Val Gly Gln Ser Arg Leu Leu Ile Tyr
65 70 75 80

Ser Phe Thr Glu Gly His Phe Pro Arg Val Arg Asn Val Ser Asp Thr
85 90 95

Thr Lys Arg Asn Asn Met Asp Phe Ser Ile Arg Ile Ser Asn Val Thr
100 105 110

Pro Glu Asp Ala Gly Thr Tyr Tyr Cys Val Lys Phe Gln Arg Gly Ser
115 120 125

125/144



Ser Glu Pro Asp

Val

145

Gly

Ser

His

Asn

Ser

225

Leu

Val

Thr

Leu

130

Leu

Ile

Pro

Pro

Ile

210

Lys

Arg

Lys

Cys

Glu
290

Ala Lys

Pro Asp

Arg Asn
180

Leu Glu
195

Ser Ser

Val Ile

Gly Ile

Val Thr
260

Arg Ala
275

Asn Gly

Thr Glu

Pro Ser
150

Gln Lys
165

Ile Thr

Thr Thr

Thr Val

Cys Glu

230

Ala Asn

245

Gln Gln

Glu Arg

Asn Val

Ile

135

Pro

Val

Leu

Val

Arg

215

Val

Leu

Ser

Phe

Gln

Pro

Asn

Lys

Asn

200

Val

Ala

Ser

Pro

Tyr
280

Ser

Glu

Phe

Trp

185

Pro

Val

His

Asn

Thr

265

Pro

Gly Gly

Val Ser
155

Thr Cys
170

Phe Lys

Ser Gly

Leu Asn

Ile Thr
235

Phe Ile
250

Ser Met

Glu Asp

Ser Arg Asn Asp Thr

295

126/144

Gly Thr Glu
140

Gly Pro Ala

Lys Ser His

Asp Gly Gln
190

Lys Asn Val
205

Ser Met Asp
220

Leu Asp Arg

Arg Val Ser

Asn Gln Val
270

Leu Gln Leu
285

Pro Lys Asn
300

Val

Asp

Gly

175

Glu

Ser

Val

Ser

Pro

255

Asn

Ile

Leu

Tyr

Arg

160

Phe

Leu

Tyr

Asn

Pro

240

Thr

Leu

Trp

Thr



Lys

305

Ser

Asp

His

Thr

Leu

385

Lys

Lys

Asp

Pro

Asn

Ser

Gln

Ser

His

370

Val

Lys

Asn

Tle

Thr Asp

Ala His

Gln Pro
340

Ser Asp
355

Asn Trp

Val Leu

Ala Lys

Ala Arg

420

Thr Tyr
435

Gly Thr
310

Arg Glu
325

Ala Ile

Gln Gly

Asn Val

Leu Met

390

Gly Ser
405

Glu Ile

Ala Asp

Tyr Asn Tyr

Asp Val Val

Thr Arg Asn
345

Ser Met Gln
360

Phe Ile Gly
375

Ala Ala Leu

Thr Ser Ser

Thr

Phe

330

His

Thr

Val

Tyr

Thr
410

Ser

315

Thr

Thr

Phe

Gly

Leu

395

Arg

Thr Gln Ile Gln Asp

425

Leu Asn Leu Pro Lys

440

Arg Ala Pro Glu Pro Asn Asn His Thr Glu

450

455

127/144

Leu Phe Leu Val

Cys Gln

Val Leu

Pro Asp
365

Val Ala
380

Leu Arg

Leu His

Thr Asn

Glu Lys
445

Tyr Ala
460

Val

Gly

350

Asn

Cys

Ile

Glu

Asp

430

Lys

Ser

Lys

335

Phe

Asn

Ala

Lys

Pro

415

Ile

Pro

Ile

Asn

320

His

Ala

Ala

Leu

Gln

400

Glu

Asn

Ala

Glu



Thr Gly Lys Val Pro Arg Pro Glu Asp Thr Leu Thr Tyr Ala Asp Leu
465 470 475 480

Asp Met Val His Leu Ser Arg Ala Gln Pro Ala Pro Lys Pro Glu Pro
485 490 495

Ser Phe Ser Glu Tyr Ala Ser Val Gln Val Gln Arg Lys
500 505

<210> 76

211> 5

<212> PRT

<213> Artificial

220>
223> amino acid sequence of 8lst to 85th amino acids in amino acid
sequence of mouse SIRPA mutant hmSIRPA delta 0

<400> 76

Asn Gln Lys Glu Gly
1 5

210> 77

211> 5

212> PRT

213> Artificial

220>

<223> amino acid sequence of 81lst to 85th amino acids in amino acid
sequence of mouse SIRPA mutant hmSIRPA delta 1

<400> 77

Asn Gln Lys Glu Glu

1 5

128/144



<210>
21
212>
213>

<220>
223>

<400>

78

5

PRT
Artificial

amino acid sequence of 8lst to 85th amino acids in amino acid
sequence of BALB/C mouse SIRPA

78

Ser Phe Thr Gly Glu

1

<210>
21>
212>
213>

<220>
223>

<400>

5
79
5
PRT
Artificial

amino acid sequence of 126th to 130th amino acids in amino acid
sequence of BALB/C mouse SIRPA

79

Arg Gly Ser Ser Glu

1

<210>
211>
212>
213>

<220>
223>

<400>

5
80
5
PRT
Artificial

amino acid sequence of 8lst to 85th amino acids in amino acid
sequence of mouse SIRPA mutant hmSIRPA delta 2

80

Ser Phe Thr Glu Gly
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<210>
211>
212>
213>

81
466
PRT

<220>
223>

<400> 81

Met Lys His

1

Val Leu Ser

Pro Gly Glu
35

Thr Ser Tyr
50

Glu Trp Met
65

Pro Ser Phe

Thr Ala Tyr

Artificial

172_hG4Pro)

Leu Trp Phe Phe
5

Glu Val Gln Leu
20

Ser Leu Arg Ile

Trp Val His Trp
55

Gly Asn Ile Asp
70

Gln Gly His Val
85

Leu Gln Leu Ser
100

Leu

Val

Ser

40

Val

Pro

Thr

Ser

amino acid sequence of OSE-172 antibody heavy chain
(OSE-

Leu Leu Val Ala Ala Pro Arg Trp

10

Gln Ser Gly Ala Glu Val

25

Cys

30

Lys Ala Ser Gly Tyr

45

Arg Gln Met Pro Gly Lys

60

Ser Asp Ser Asp Thr His

75

Leu Ser Val Asp Lys Ser

90

Leu Lys Ala Ser Asp Thr

105

130/144

110

15

Lys Lys

Ser Phe

Gly Leu

Tyr Ser
80

Ile Ser
95

Ala Met



Tyr Tyr

Trp Gly
130

Pro Ser
145

Thr Ala

Thr Val

Pro Ala

Thr Val

210

Asp His

225

Tyr Gly

Pro Ser

Ser Arg

Cys

115

Gln

Val

Ala

Ser

Val

195

Pro

Lys

Pro

Val

Thr
275

Val

Gly

Phe

Leu

Trp

180

Leu

Ser

Pro

Pro

Phe

260

Pro

Arg Gly Gly

Thr

Pro

Gly

165

Asn

Gln

Ser

Ser

Cys

245

Leu

Glu

Leu

Leu

150

Cys

Ser

Ser

Ser

Asn

230

Pro

Phe

Val

Val

135

Ala

Leu

Gly

Ser

Leu

215

Thr

Pro

Pro

Thr

Thr

120

Thr

Pro

Val

Ala

Gly

200

Gly

Lys

Cys

Pro

Cys
280

Gly

Val

Cys

Lys

Leu

185

Leu

Thr

Val

Pro

Lys
265

Thr

Ser

Ser

Asp

170

Thr

Tyr

Lys

Asp

Ala

250

Pro

Leu

Ser

Arg

155

Tyr

Ser

Ser

Thr

Lys

235

Pro

Lys

Val Val Val
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Ala

Ala

140

Ser

Phe

Gly

Leu

Tyr

220

Arg

Glu

Asp

Asp

Tyr

125

Ser

Thr

Pro

Val

Ser

205

Thr

Val

Phe

Thr

Val
285

Phe

Thr

Ser

Glu

His

190

Ser

Cys

Glu

Leu

Leu

270

Ser

Ala Tyr

Lys Gly

Glu Ser
160

Pro Val
175

Thr Phe

Val Val

Asn Val

Ser Lys

240

Gly Gly
255

Met Ile

Gln Glu



Asp

Asn

305

Val

Glu

Lys

Thr

Thr

385

Glu

Leu

Lys

Pro

290

Ala

Val

Tyr

Thr

Leu

370

Cys

Ser

Asp

Ser

Glu Val

Lys Thr

Ser Val

Lys Cys
340

Ile Ser
355

Pro Pro

Leu Val

Asn Gly

Ser Asp

420

Arg Trp
435

Gln

Lys

Leu

325

Lys

Lys

Ser

Lys

Gln

405

Gly

Gln

Phe

Pro

310

Thr

Val

Ala

Gln

Gly

390

Pro

Ser

Glu

Asn Trp Tyr
295

Arg Glu Glu

Val Leu His

Ser Asn Lys
345

Lys Gly Gln
360

Glu Glu Met
375

Phe Tyr Pro

Glu Asn Asn

Phe Phe Leu
425

Gly Asn Val
440

Val Asp

Gln Phe
3156

Gln Asp
330

Gly Leu

Pro Arg

Thr Lys

Ser Asp
395

Tyr Lys
410

Tyr Ser

Phe Ser

132/144

Gly

300

Asn

Trp

Pro

Glu

Asn

380

Tle

Thr

Arg

Cys

Val Glu

Ser Thr

Leu Asn

Ser Ser
350

Pro Gln
365

Gln Val

Ala Val

Thr Pro

Leu Thr

430

Ser Val
445

Val

Tyr

Gly

335

Ile

Val

Ser

Glu

Pro

415

Val

Met

His

Arg

320

Lys

Glu

Tyr

Leu

Trp

400

Val

Asp

His



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

Gly Lys
465

<210> 82

211> 239

212> PRT

213> Artificial

220>
<223> amino acid sequence of O0SE-172 antibody light chain (OSE-172_hK)

<400> 82
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 Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro
20 25 30

Val Thr Leu Gly Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser
35 40 45

Leu Val His Ser Tyr Gly Asn Thr Tyr Leu Tyr Trp Phe Gln Gln Arg
50 55 60

Pro Gly Gln Ser Pro Arg Leu Leu Ile Tyr Arg Val Ser Asn Arg Phe
65 70 75 80

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

Cys Phe Gln
115

Val Glu Ile
130

Pro Ser Asp
145

Leu Asn Asn

Asn Ala Leu

Ser Lys Asp
195

Ala Asp Tyr
210

Gly Leu Ser
225

<210> 83
211> 459
212> PRT

Ile

100

Gly

Lys

Glu

Phe

Gln

180

Ser

Glu

Ser

Ser Arg Val

Thr

Arg

Gln

Tyr

165

Ser

Thr

Lys

Pro

<213> Artificial

220>

His

Thr

Leu

150

Pro

Gly

Tyr

His

Val
230

Val

Val

135

Lys

Arg

Asn

Ser

Lys

215

Thr

Glu

Pro

120

Ala

Ser

Glu

Ser

Leu

200

Val

Lys

Ala Glu Asp
105

Tyr Thr Phe

Ala Pro Ser

Gly Thr Ala
155

Ala Lys Val
170

Gln Glu Ser
185

Ser Ser Thr

Tyr Ala Cys

Val

Gly

Val

140

Ser

Gln

Val

Leu

Glu
220

Gly

Gly

125

Phe

Val

Trp

Thr

Thr

205

Val

Val
110

Gly

Ile

Val

Lys

Glu

190

Leu

Thr

Tyr Tyr

Thr Lys

Phe Pro

Cys Leu

160

Val Asp
175

Gln Asp

Ser Lys

His Gln

Ser Phe Asn Arg Gly Glu Cys

235
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<223> amino acid sequence of KWAR23 antibody heavy

<400> 83

Met Lys
1

Val Leu

Pro Gly

Lys Asp
50

Glu Trp
65

Pro Lys

Thr Ala

Tyr Tyr

Thr Val
130

Pro Cys

His

Ser

Ala

35

Tyr

Ile

Phe

Tyr

Cys

115

Ser

Ser

Leu Trp

Glu Val
20

Ser Val

Tyr Ile

Gly Arg

Gln Asp

85

Leu His

100

Ala Arg

Ala Ala

Arg Ser

(KWAR23_hG4Pro)

Phe

Gln

Lys

His

Tle

70

Lys

Leu

Trp

Ser

Thr

Phe

Leu

Leu

Trp

55

Asp

Ala

Ser

Gly

Thr

135

Ser

Leu

Gln

Ser
40

Val

Pro

Thr

Ser

Ala

120

Lys

Glu

Leu Leu Val Ala Ala
10

Gln Ser Gly Ala Glu
25

Cys Thr Ala Ser Gly
45

Gln Gln Arg Thr Glu
60

Glu Asp Gly Glu Thr
75

Ile Thr Ala Asp Thr
90

Leu Thr Ser Glu Asp
105

Tyr Trp Gly Gln Gly
125

Gly Pro Ser Val Phe
140

Ser Thr Ala Ala Leu
135/144

chain

Pro

Leu

30

Phe

Gln

Lys

Ser

Thr

110

Thr

Pro

Gly

Arg Trp

15

Val Lys

Asn Ile

Gly Leu

Tyr Ala

80

Ser Asn

95

Ala Val

Leu Val

Leu Ala

Cys Leu



145

Val

Ala

Gly

Gly

Lys

225

Cys

Pro

Cys

Trp

Glu
305

Lys

Leu

Leu

Thr

210

Val

Pro

Lys

Val

Tyr

290

Glu

Asp

Thr

Tyr

195

Lys

Asp

Ala

Pro

Val

275

Val

Gln

Tyr

Ser

180

Ser

Thr

Lys

Pro

Lys

260

Val

Asp

Phe

Phe

165

Gly

Leu

Tyr

Arg

Glu

245

Asp

Asp

Gly

Asn

150

Pro

Val

Ser

Thr

Val

230

Phe

Thr

Val

Val

Ser
310

Glu Pro

His Thr

Ser Val
200

Cys Asn
215

Glu Ser

Leu Gly

Leu Met

Ser Gln
280

Glu Val
295

Thr Tyr

Val

Phe

185

Val

Val

Lys

Gly

Ile

265

Glu

His

Arg

Thr

170

Pro

Thr

Asp

Tyr

Pro

250

Ser

Asn

Val

155

Val

Ala

Val

His

Gly

235

Ser

Arg

Pro

Ala

Val
315
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Ser

Val

Pro

Lys

220

Pro

Val

Thr

Glu

Lys

300

Ser

Trp

Leu

Ser

205

Pro

Pro

Phe

Pro

Val

285

Thr

Val

Asn Ser
175

Gln Ser
190

Ser Ser

Ser Asn

Cys Pro

Leu Phe

295

Glu Val
270

Gln Phe

Lys Pro

Leu Thr

160

Gly

Ser

Leu

Thr

Pro

240

Pro

Thr

Asn

Arg

Val
320



Leu His

Asn Lys

Gly Gln

Glu Met
370

Tyr Pro
385

Asn Asn

Phe Leu

Asn Val

Thr Gln
450

<210>
21
212>

Gln Asp

Gly Leu
340

Pro Arg
355

Thr Lys

Ser Asp

Tyr Lys

Tyr Ser
420

Phe Ser
435

Lys Ser

84
235
PRT

Trp

325

Pro

Glu

Asn

Ile

Thr

405

Arg

Cys

Leu

213> Artificial

Leu Asn Gly Lys Glu Tyr Lys Cys

Ser

Pro

Gln

Ala

390

Thr

Leu

Ser

Ser

Ser Ile

Gln Val
360

Val Ser
375

Val Glu

Pro Pro

Thr Val

Val Met
440

Leu Ser
455

330

Glu Lys Thr Ile Ser
345

Tyr Thr Leu Pro Pro
365

Leu Thr Cys Leu Val
380

Trp Glu Ser Asn Gly
395

Val Leu Asp Ser Asp
410

Asp Lys Ser Arg Trp
425

His Glu Ala Leu His
445

Leu Gly Lys
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Lys Val
335

Lys Ala
350

Ser Gln

Lys Gly

Gln Pro

Gly Ser
415

Gln Glu
430

Asn His

Ser

Lys

Glu

Phe

Glu

400

Phe

Gly

Tyr



220>
<223> amino acid sequence of KWAR23 antibody light chain (KWAR23_hK)

<400> 84
Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser

1 5 10 15

Gly Ala Tyr Gly Gln Ile Val Leu Thr Gln Ser Pro Ala Ile Met Ser
20 25 30

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

Val Ser Ser Ser Tyr Leu Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Ser
50 55 60

Pro Lys Leu Trp Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro
65 70 75 80

Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile
85 90 95

Ser Ser Met Glu Ala Glu Asp Ala Ala Ser Tyr Phe Cys His Gln Trp
100 105 110

Ser Ser Tyr Pro Arg Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
115 120 125

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
130 135 140

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

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

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

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

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

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

<210> 85

211> 467

<212> PRT

<213> Artificial

220>

223> amino acid sequence of ADU-1805 antibody heavy chain
(ADU-1805_hG2)

<400> 85

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 Gln Ser Gly Ala Glu Val Val Lys
20 25 30
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Pro

Thr

Glu

65

Gln

Thr

Tyr

Val

Lys

145

Glu

Pro

Thr

Gly

Ser

50

Trp

Lys

Ala

Tyr

Tyr

130

Gly

Ser

Val

Phe

Ala

35

Tyr

Ile

Phe

Tyr

Cys

115

Trp

Pro

Thr

Thr

Pro
195

Ser

Trp

Gly

Lys

Met

100

Thr

Gly

Ser

Ala

Val

180

Ala

Val

Met

Ala

Gly

85

Glu

Arg

Gln

Val

Ala

165

Ser

Val

Lys

His

Ile

70

Lys

Leu

Ser

Gly

Phe

150

Leu

Trp

Leu

Leu

Trp

55

Tyr

Ala

Ser

Phe

Thr

135

Pro

Gly

Asn

Gln

Ser

40

Val

Pro

Thr

Ser

Tyr

120

Leu

Leu

Cys

Ser

Ser
200

Cys

Lys

Val

Leu

Leu

105

Tyr

Val

Ala

Leu

Gly
185

Lys

Gln

Asn

Thr
90

Arg

Ser

Thr

Pro

Val

170

Ala

Ala

Ala

Ser

75

Val

Ser

Leu

Val

Cys

155

Lys

Leu

Ser Gly Leu
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Ser

Pro

60

Asp

Asp

Glu

Asp

Ser

140

Ser

Asp

Thr

Tyr

Gly Ser Thr Phe

45

Gly Gln

Thr Thr

Lys Ser

Asp Thr
110

Ala Ala
125

Ser Ala

Arg Ser

Tyr Phe

Ser Gly

190

Ser Leu
205

Gly

Tyr

Ala

95

Ala

Trp

Ser

Thr

Pro

175

Val

Ser

Leu

Asn

80

Ser

Val

Phe

Thr

Ser

160

Glu

His

Ser



Val Val
210

Asn Val
225

Arg Lys

Gly Pro

Ile Ser

Glu Asp

290

His Asn

305

Arg Val

Lys Glu

Glu Lys

Thr

Asp

Cys

Ser

Arg

275

Pro

Ala

Val

Tyr

Thr
355

Val

His

Cys

Val

260

Thr

Glu

Lys

Ser

Lys

340

Ile

Pro

Lys

Val

245

Phe

Pro

Val

Thr

Val

325

Cys

Ser

Ser

Pro

230

Glu

Leu

Glu

Gln

Lys

310

Leu

Lys

Lys

Ser Asn
215

Ser Asn

Cys Pro

Phe Pro

Val Thr

280

Phe Asn
295

Pro Arg

Thr Val

Val Ser

Thr Lys
360

Phe

Thr

Pro

Pro

265

Cys

Trp

Glu

Val

Asn
345

Gly

Lys

Cys

250

Lys

Val

Tyr

Glu

His

330

Lys

Thr

Val

235

Pro

Pro

Val

Val

Gln

315

Gln

Gly

Gln

220

Asp

Ala

Lys

Val

Asp

300

Phe

Asp

Leu

Gly Gln Pro Arg
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Thr

Lys

Pro

Asp

Asp

285

Gly

Asn

Trp

Pro

Glu
365

Tyr

Thr

Pro

Thr

270

Val

Val

Ser

Leu

Ala

350

Pro

Thr Cys

Val Glu
240

Val Ala
255

Leu Met

Ser His

Glu Val

Thr Phe
320

Asn Gly
335

Pro Tle

Gln Val



Tyr

Leu

385

Trp

Met

Asp

His

Pro
465

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

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
390 395 400

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

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

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

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

Gly Lys

<210> 86
211> 234
<212> PRT
<213> Artificial

220>
<223> amino acid sequence of ADU-1805 antibody light chain (ADU-1805_hK)

<400> 86

Met
1

Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trp Ile Ser
5 10 15
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Gly Ala

Ala Ser

Ile Gly
50

Lys Arg
65

Arg Phe

Ser Leu

Ser Ser

Thr Val
130

Leu Lys
145

Pro Arg

Gly Asn

Tyr Gly Asp Ile
20

Val Gly Asp Arg
35

Ser Arg Leu Asn

Leu Ile Tyr Ala
70

Ser Gly Ser Gly
85

Gln Pro Glu Asp
100

Pro Phe Thr Phe
115

Ala Ala Pro Ser

Ser Gly Thr Ala
150

Glu Ala Lys Val
165

Ser Gln Glu Ser
180

Gln

Val

Trp

55

Thr

Ser

Phe

Gly

Val

135

Ser

Gln

Val

Met

Thr

40

Leu

Ser

Gly

Ala

Gly

120

Phe

Val

Trp

Thr

Thr Gln Ser Pro

25

Ile

Gln

Ser

Thr

Thr

105

Gly

Ile

Val

Lys

Thr

Gln

Leu

Glu

90

Tyr

Thr

Phe

Cys

Val
170

Cys

Lys

Asp

75

Phe

Tyr

Lys

Pro

Leu

155

Asp

Glu Gln Asp

185
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Arg

Pro

60

Ser

Thr

Cys

Val

Pro

140

Leu

Asn

Ser

Ser

Ala

45

Gly

Gly

Leu

Leu

Glu

125

Ser

Asn

Ala

Lys

Ser

30

Ser

Lys

Val

Thr

Gln

110

Ile

Asp

Asn

Leu

Asp
190

Leu Ser

Gln Asp

Ala Pro

Pro Ser
80

Ile Ser
95

Tyr Ala

Lys Arg

Glu Gln

Phe Tyr
160

Gln Ser
175

Ser Thr



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
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