<110>

<120>

<130>

<150>
<151>

<150>
<151>

Us 6
2005

<150>
<151>

Us 6
2006

<160> 147
<170>
<210> 1
<211> 1476
<212> DNA
<213>
<220>
<223>
anti

<400> 1
gacgtccaac

tcctgcaagg
cctggacagg
gcagacagcg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagtce
aaaagatgga
agtgggtetg
acttattact
gagatcaaat
tctgecatcte

attcactggt

Micromet AG

L1652 PCT S3

0/751,963
-12-21

0/780,861
-10-03

body

tggtgcagtce
cttectggeta
gtctggaatg
tcaagggcceyg
gcagcctgeg
actgccttga
gtactggttc
ctccagcaac
aaagtgtaag
tttatgacac
ggaccgacta
gccaacagtg
ccggaggtgg
caggggagaa

accagcagaa
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SEQUENCE LISTING

EP 05 02 8064.3
2005-12-21

PatentIn version 3.3

artificial sequence

SEQ ID NO: 77 VHVL x CEA I VLVH ;

aggggctgaa
cacctttac:
gattggatac
cttcacaatc
ttctgaggac
ctactgggge
tggtggaagt
tctgtctcetyg
ttacatgaac
atccaaaqgtg
ctctctcaca
gagtagtaac
tggatccgac
ggtcacaatg

gccaggatce

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggttcag
tctecagggg
tggtaccagc
scktetsgag
atcaacagcet
cecgetcacgt
attgagctca
acttgcaggg

tcececcaaat

ctggggcctce
tgcactgggt
gccgtggtta
aatccaccag
attactgtgce
cggtcaccgt
gtggagcaga
agcgtgccac
agaagccggg

tceectgeteg

tggaggcetga

teagtggegg
cccagtctec
ccagctcaag

cctggattta

Pharmaceutical compositicns with resistance to soluble CEA

Bispecific single chain

agtgaaggtg
aaggcaggca
tactaattac
cacagcctac
aagatattat
ctcoteagge
cgacattgta
cctgagetge
caaggcacce
cttcagtggce
agatgctgee
gaccaaggtg
agcaatcctg
tgtaacttac

tgccacatce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900




aacctggcett
ctcacaatca
agtaaaccac
ggcggeggeg
ttggtacagc
gattactaca
attggaaaca
accatctcca
gaggacagtg

tggggccaag

<210> 2

211> 491
<212> PERT
<213>

<220>
€223>

ctggagtcce
gcagagtgga
cgacgttecgg
gctecggtgg
ctgggggtte
tgaactgggt
aagctaatgg
gagataaatc
ccacttatta

ggaccacggt

SEQ ID NO: 77 VRVL x

antibody

<400> 2

Asp Val Gln
1

Ser Val Lys

Thr His

35

Met

Gly Tyr Ile

50

Lys
65

Gly Arg

Met Glu Leu

Ala Arg Tyr

Leu Val

Val
20

Ser
Val

Trp

Asn Pro

Phe

Thr

Ser
85

Ser

Tyr
100

Asp

Gln

Cys

Arg

Ser

Ile

70

Leu

Asp

tgctegette
ggctgaagat
tggagggacce
tggtggttct
tctgagactc
ccgecagect
ttacacaaca
ccaaagcatce
ctgtaccaga

caccgtetee

artificial sequence

CEA

Ser Gly

Lys Ala

I VLVH ;

Ala

Ser

2/143

agtggcagtg
gctgccactt
aagctcgaga
caggtccaac
tcetgtgeaa
ccaggaaagg
gagtacagtg
ctctatctte
gatagggggce

tcctag

Glu
10

val

Gly Tyr

25

-Gln Ala

40

Arg Gly

Thr Thr
Ser

Arg

His Tyr

Pro

Tyx

Asp

Glu

Cys
105

Gly Gln

Thr

Asn

Ser
15

Lys
Thr

Asp

Leu Asp

Bispecific

ggtctgggac

attactgcea
tcaaaggtgg
tgcaggagtc
cttctgggtt
cacttgagtg
catctgtgaa
aaatgaacac

tacggttcta

sin

Lys Lys Pro

Thr Phe Thr

30

Leu Glu

45

Gly

Tyr Ala

60

Asp

Thr Ser Thr

Ala Thr Tyr

Tyr Gly

110

Trp

ctettactcet
acattggagt

tggtggttet

aggaggaggc

caccttcact
gttgggtttt
gggtcggtte
cctgagagct

ctttgactac

gle chain

Gly Ala

15

Arg Tyr

Trp Ile

Ser Val

Ala Tyr

80

Tyr
95

Cys

Gln Gly

960

1020

1080

1140

1200

1260

1320

1380

1440

1476




Thr

Gly

Pro

145

Arg

Gly

Gly

Leu

Gln

225

Glu

Pro

Arg

Gly

Gly

305

Gln

Thr

Ser

130

Ala

Ala

Lys

val

Thr

210

Gln

Ile

Ala

Ala

Ser

290

Val

Thr

His

val

115

Gly

Thr

Ser

Ala

Pro

195

Ile

Trp

Lys

Ile

Ser

275

Ser

Preo

Ile

Trp

Thr

Gly

Leu

Gln

Pro

180

Ala

Asn

Ser

Ser

Leu

260

Ser

Pro

Ala

Ser

Ser
340

Val

Ser

Ser

Ser

165

Lys

Arg

Ser

Ser

Cly

245

Ser

Ser

Lys

Arg
325

Ser

Ser

Gly

Leu

150

Val

Arg

Phe

Leu

Asn

230

Gly

Ala

Val

Ser

Phe

310

Val

Lys

Ser

Gly

135

Ser

Ser

Trp

Ser

Glu

215

Pro

Gly

Ser

Thr

Trp

295

Ser

Glu

Pro

Gly

120

Ala

Pro

Tyr

Ile

Gly

200

Ala

Leu

Gly

Pro

Tyr

280

Ile

Gly

Ala

Pro

Glu

Asp

Gly

Met

Tyr

185

Ser

Glu

Ser

Gly

265

Ile

Tyr

Ser

Glu

Thr
345

3/143

Gly

Asp

Glu

Asn

170

Asp

Gly

Asp

Phe

Asp

250

Glu

His

Ala

Gly

Asp

330

Phe

Thr

Ile

Arg

155

Trp

Thr

Ser

Ala

Gly

235

Ile

Lys

Trp

Thr

Ser

315

Ala

Gly

Ser

Val

140

Ala

Ser

Gly

Ala

220

Gly

Glu

Val

Ser

300

Gly

Ala

Gly

Thr

125

Leu

Thr

Gln

Thr

205

Thr

Gly

Leu

Thr

Gln

285

Asn

Thr

Thr

Gly

Thr

Leu

Gln

Val

190

Asp

Tyr

Thr

Thr

Met

270

Gln

Leu

Ser

Tyr

Thr
350

Ser

Gln

Ser

Lys

175

Ala

Tyr

Tyr

Lys

Gln

255

Thr

Lys

Ala

Tyr

Tyr

335

Lys

Gly

Ser

Cys

160

Pro

Ser

Ser

Cys

vVal

240

Ser

Cys

Pro

Ser

Ser

320

Cys

Leu



Glu Ile Lys

355

Gly Ser Gln

370

Gly Ser

385

Gly

Asp Tyr Tyr

Trp Leu Gly

Ala Ser

435

Ser

‘Ile
450

Ser Leu

Thr
465

Tyr Tyr

Trp Gly Gln

<210> 3

<211> 1476
<212> DNA
<213>

<220>
<223>

Gly Gly

Val

Gln

Leu Arg

Gly

Leu

Leu

Ser
360

Gly

Gln Giu
375

Ser Cys

390

Met Asn

405

Phe
420

Ile
Val Lys
Leu

Tyr

Cys Thr

Trp

Gly

Arg

Val Arg

Asn

Lys

Phe
440

Arg

Met
455

Asn

Asp Arg

470

Thr
485

Gly

antibody

<400> 3
gacgtccaac

tcetgeaagg
cctggacagg
gcagacagcg
atggaactga
gatgatcatt

gaaggtacta

tggtgcagic
cttctggcta
gtctyggaatg
tcaagggccg
gcagcctgeg
actgccttga

gtactggttc

Thr

Val Thr

artificial sequence

aggggctgaa

cacctttact
gattggatac
cttcacaatc
ttctgaggac
ctactgggge

tggtggaagt

Gly

Ala

Gln

Ala

Thr

Thr

Gly

Val

4/143

Gly Gly

Ser Gly

Thr Ser

395

Pro Pro

410

Asn Gly

425

Ile Ser

Leu Arg

Leu Arg

475

Ser Ser

490

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca

ggaggttcag

Ser
365

Gly Gly

Gly Leu Val

380

Gly Phe Thr

Gly Lys Ala

Thr
430

Tyr Thr

Arg Asp

445

Lys

Ala
460

Asp

Phe Tyr Phe

ctggggecte
tgcactgggt
gccgtggtta
aatccaccag
attactgtgce

cggtcaccgt

gtggagcaga

Gly Gly

Gln Pro

Phe Thr

400

Leu Glu

415

Glu Tyr

Ser Gln

Ser Ala

Asp Tyr

480

SEQ ID NO: 77 VHVL x CEA I VHVL ; Bispecific single chain

agtgaaggtg
aaggcaggca
tactaattac
cacagcctac
aagatattat
ctcctcagge

cgacattgta

60

120

180

240

300

360

420




ctgacccagt
agagccagte
aaaagatgga
agtgggtctg
acttattact
gagatcaaat
gtacagcctg
tactagatga
ggaaacaaag
atctecagag
gacagtgcca
ggccaaggga
ggtggtggtg
ggggagaagg
cagcagaagc
ggagtcccetg
agagtggagg
acgtteggtg
<210> 4

<211> 491
<212> PRT
<213>

<220>
<223>

ctccagcaac
aaagtgtaag
tttatgacac
ggaccgacta
gccaacagtg
ccggaggtygg
ggggttctct
actgggtcceg
ctaatggtta
ataaatccca
cttattactg
ccacggtcac
gttctgacat
tcacaatgac
caggatcctc
ctegetteag
ctgaagatgc

gagggaccaa

antibody

<400> 4

tctgtetcetg
ttacatgaac
atccaaagtg
ctctctecaca
gagtagtaac
tggatcccag
gagactctcce
ccagcctcca
cacaacagag
aagcatecte
taccagagat
cgtctcectee
tgagctcacc
ttgcagggcee
ccccaaatece
tggcagtggg
tgccacttat

gctcgagatc

artificial sequence

SEQ ID NO: 77 VHVL x CEAR I VHVL ;

5143

tcteccagggg
tggtaccagc
gcttctggag
atcaacagct
ccgcteacgt
gtccaactge
tgtgcaactt
ggaaaggcac
tacagtgcat
tatcttcaaa
agggggctac
ggtggtggtg
cagtctccag
agctcaagtg
tggatttatg
tctgggacct
tactgccaac

aaatag

Bispecific

agcgtgccac
agaagecggg
tcecctgeteg
tggaggctga
tcggtagegg
aggagtcagg
ctgggttcac
ttgagtggtt
ctgtgaaggg
tgaacaccct
ggttctactt
gttctggcgg
caatcctgtc
taacttacat
ccacatccaa
cttactctct

attggagtag

cctgagctge
caaggcaccc
cttecagtgge
agatgctgece
gaccaaggtg
aggaggcttg
cttcactgat
gggttttatt
tcggttcace
gagagctgag
tgactactgg
cggcggcetce
tgcatctcca
tcactggtac
cctggettet
cacaatcage

taaaccaccg

single chain

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
1 5 10

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

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
35 40 45

Pro Gly Ala
15

Thr Arg Tyr
30

Glu Trp Ile

480

540

600

660

720

780

840

S00

960

1020

1080

1140

1200

1320

1380

1440

1476



Gly

Lys

65

Met

Ala

Thr

Gly

Pro

145

Arxg

Gly

Gly

Gln

225

Glu

Gly

Thr

Tyr

50

Gly

Glu

Arg

Thr

Ser

130

Ala

Ala

Lys

Val

Thr

210

Gln

Ile

Gly

Ser

Ile

Arg

Leu

Tyr

Val

115

Gly

Thr

Ser

Ala

Pro

195

Ile

Trp

Lys

Gly

Gly
275

Asn

Phe

Ser

Tyr

100

Thr

Gly

Leu

Gln

Pro

180

Ala

Asn

Ser

Ser

Leu

260

Phe

Pro

Thr

Ser

85

vVal

Ser

Ser

Ser

165

Lys

Arg

Ser

Ser

Gly

245

Val

Thr

Ser

Ile

70

Leu

Ser

Gly

Leu

150

Val

Arg

Phe

Leu

Asn

230

Gly

Gln

Phe

Arg

55

Thr

Arg

His

Ser

Gly

135

Ser

Ser

Trp

Ser

Glu

215

Pro

Gly

Pro

Thr

Gly

Thr

Ser

Tyr

Gly

120

Ala

Pro

Tyr

Ile

Gly

200

Ala

Gly

Gly

Asp
280

Tyr

Asp

Glu

Cys

105

Glu

Asp

Gly

Met

Tyr

185

Ser

Glu

Thr

Ser

Gly

265

Tyr

6/143

Thr

Lys

Asp

90

Leu

Gly

Asp

Glu

Asn

170

Asp

Gly

Asp

Phe

Gln

250

Ser

Tyr

Asn

Ser

75

Thr

Asp

Thr

Ile

Arg

155

Trp

Thr

Ser

Ala

Gly

235

Val

Leu

Met

Tyr

60

Thr

Ala

Tyr

Ser

Val

140

Ala

Tyr

Ser

Gly

Ala

220

Gly

Gln

Arg

Ala

Ser

Thr

Trp

Thr

125

Leu

Thr

Gln

Lys

Thr

205

Thr

Gly

Leu

Leu

Trp
285

Asp

Thr

Tyr

Gly

110

Gly

Thr

Leu

Gln

Val

150

Asp

Tyr

Thr

Gln

Ser

270

vVal

Ser

Ala

Tyr

95

Gln

Ser

Gln

Ser

Lys

175

Ala

Tyr

Tyr

Lys

Glu

255

Cys

Arg

Val

Tyr

80

Cys

Gly

Gly

Ser

Cys

160

Pro

Ser

Ser

Cys

Val

240

Ser

Ala

Gln



Pro Pro
290

Asn Gly
305

Ile Ser

Leu Arg

Leu Arg

Ser Ser
370

Ser Asp
385

Gly Glu

Ile His

Tyr Ala

Ser Gly
450

Glu Asp
465

Thr Phe

<210>
<211>
<21Z2>
<213>

<220>

Gly

Tyr

Arg

Rla

Ile

Lys

Trp

Thr
435

Ser

Ala

5
1473
DNA

Lys

Thr

Asp

Glu

340

Tyr

Gly

Glu

Val

Tyr

420

Ser

Gly

Ala

Gly

Ala

Thr

Lys

325

Asp

Gly

Leu

Thr

405

Gln

Asn

Thr

Thr

Gly
485

Leu

Ser

Ser

Asp

Gly

Thr

390

Met

Gln

Leu

Ser

Tyr
470

Thr

Glu

2985

Tyr

Gln

Ala

Tyr

Ser

375

Gln

Thr

Lys

Ala

Tyr
455

Tyr

Lys

artificial seguesnce

Trp

Ser

Ser

Thr

Trp

360

Gly

Ser

Cys

Pro

Ser
440

Ser

Cys

Leu

Leu

Ala

Ile

Tyr

345

Gly

Gly

Pro

Arg

Gly

425

Gly

Leu

Gln

Glu

71143

Gly ?

Ser

Leu

330

Tyr

Gln

Gly

ARla
410

Ser

Val

Thr

Eis

Ile
490

Val

315

Tyr

Cys

Gly

Cly

Ile

395

Ser

Ser

Ile

Trp
475

Lys

zle
300

Lys

Leu

Thr

Ser
380

Leu

Ser S

Ala

Ser
460

Ser S

Gly

Gln

Arg

Thr

365

Gly

Ser

Lys

Arg
445

Arg

Asn

Arg

fet

Asp

350

Val

Gly

Val

Ser

430

Phe

Val

Lys

Lys Rla

Phe Thr
320

Asn Thr
335

Arg Gly

Thr Val

Gly Gly

Ser Pro

400

Thr Tyr
415

Trp Ile

Ser Gly

Glu Ala

Pro Pro
480




<223> CEA I VLVH x SEQ ID NO: 77 VHVL ;

antibody

<400> 5
gacattgagce

atgacttgca
tcectecececa
ttcagtggca
gatgctgeca
accaagcetceg
tctcaggtce
ctectectgtg
cctccaggaa
acagagtaca
atcctcectate
agagataggg
tcecteeggag
cctggggect
atgcactggg
agccgtggtt
aaatccacca
tattactgtg
acggtcaccg
ggtggagcag
gagcgtgceca
cagaagccgg
gtccetgete
ttggaggetg
ttcggtggeg
<210> 6

<211> 490

<212> PRT
<213>

tcacccagtc
gggccagcte
aatcctggat
gtgggtctgg
cttattactg
agatcaaagg
aactgcagga
caacttctgg
aggcacttga
gtgcatctect
ttcaaatgaa
ggctacggtt
gtggtggatc
cagtgaaggt
taaggcaggce
atactaatta
gcacagccta
caagatatta
tctectecagg
acgacattgt
ccectgagetg
gcaaggcacc
gcttcagtgg
aagatgctgce

ggaccaaggt

tccagcaatce
aagtgtaact
ttatgccaca
gacctcttac
ccaacattgg
tggtggtggt
gtcaggagga
gttcaccttce
gtggttgggt
gaagggtcygg
caccctgaga
ctactttgac
cgacgtccaa
gtcctgecaag
acctggacag
cgcagacagce
catggaactg
tgatgatcat
cgaaggtact
actgacccag
cagagccagt
caaaagatgg
cagtgggtct
cacttattac

ggagatcaaa

artificial sequence

8/143

ctgtctgeat
tacattcact
tccaacctgg
tctctcacaa
agtagtaaac
tctggeggeg
ggcttggtac
actgattact
tttattggaa
ttcaccatct
gctgaggaca
tactggggec
ctggtgcagt
gcttetgact
ggtctggaat
gtcaagggcc
agcagcctgce
tactgcettg
agtactggtt
tctccageaa
caaagtgtaa
atttatgaca
gggaccgact
tgccaacagt

tag

ctccagggga
ggtaccagca
cttctggagt
tcagcagagt
caccgacgtt
gcggctcegg

agcctggggg

acatgaactg
acaaagctaa
ccagagataa
gtgccactta
aagggaccac
caggggctga
acacctttac
ggattggata
gcttcacaat
gttctgagga
actactgggg
ctggtggaag
ctctgtetet
gttacatgaa
catccaaagt
actctcteac

ggagtagtaa

Bispecific single-chain

gaaggtcaca
gaagccagga
ccetgetege
ggaggctgaa
cggtggaggg
tggtggtggt
ttctctgaga
ggtccgecag
tggttacaca
atcccaaagc
ttactgtacc
ggtcaccgtc
agtgaaaaaa
taggtacacg
cattaatcct
cactacagac
cactgcaacc
ccaaggcacc
tggaggttca
gtctccaggg
ctggtaccag
ggcttctgga
aatcaacagc

ccegetceacg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

800

960

1020

1080

1140

1200

1260

1320

1380

1440

1473



9/143

<220>
<223> CEA I VLVH x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 6

Asp Ile Glu Leu Thr Gln Ser Pro Als Ile Leu Ser Ala Ser Pro Gly
1 5 10 15

r

Glu Lys Val Thr Met Thr Cys Arg Ala Ser Ser Ser Val Thr Tyr Ile
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Ser Ser Pro Lys Ser Trp Ile Tyr
35 40 45

Ala Thr Ser Asn Leu Alz Ser Gly Val Pro Rla Arg Phe Sex Gly Ser
50 55 60

Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Arg Val Glu Ala Glu
65 70 75 80

Asp Ala Ala Thr Tyr Tyr Cys Gln His Trp Ser Ser Lys Pro Pro Thr
85 e0 95

Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Gly Gly Gly Gly Ser Gly
100 105 110

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln Val Gln Leu Gln Glu Ser
115 120 125

Gly Gly Gly Leu Val Gln Pro Gly Gly Ser leu Arg Leu Ser Cys Ala
130 135 140

Thr Ser Gly Phe Thr Phe Thr Asp Tyr Tyr Met Asn Trp Val Arg Gln
145 150 155 160

Pro Pro Gly Lys Ala Leu Glu Trp Leu Gly Phe Ile Gly Asn Lys Ala
165 170 175

Asn Gly Tyr Thr Thr Glu Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr
180 185 180

Ile Ser Arg Asp Lys Ser Gln Ser Ile Leu Tyr Leu Gln Met Asn Thr
195 200 205

Leu Az¢ Ala Glu Asp Ser Ala Thr Tyr Tyxr Cys Thr Arg Asp Azrg Gly
210 215 220




Leu

225

Ser

Glu

Gly

Gly

Thr

305

Lys

Asp

Leu

Gly

Asp

385

Glu

Asn

Asp

Gly

Arg

Ser

Val

Tyr

Gln

230

Asn

Ser

Thr

Asp

Thr

370

Ile

Arg

Trp

Thr

Ser
450

Phe

Gly

Lys

Thr

275

Gly

Tyr

Thr

Rla

Tyr

355

Ser

Val

Ala

Tyr

Ser

435

Gly

Tyr

Gly

Lys

260

Phe

Leu

Ala

Ser

Thr

340

Trp

Thr

Leu

Thr

Gln
420

Lys

Thr

Phe

Gly

245

Pro

Thr

Glu

Asp

Thr

325

Tyr

Gly

Gly

Thr

Leu

405

Gln

val

Asp

Asp

230

Gly

Gly

Arg

Trp

Ser

310

Ala

Tyr

Ser

Gln

390

Ser

Lys

Tyr

Ser

Ala

Tyr

Ile

295

Val

Tyr

Cys

Gly

Gly

375

Ser

Cys

Pro

Ser

Ser
455

TIp

BSp

Ser

Thr

280

Gly

Lys

Met

Ala

Thr

360

Gly

Pro

Arg

Gly

Gly

440

Leu

Gly

Val

Val

265

Met

Tyr

Gly

Glu

Rrg

345

Thr

Ser

Ala

Rla

Lys

425

Val

Thr

10/143

Gln

Gln

250

Lys

His

Ile

Arg

Leu

330

Tyr

Val

Gly

Thr

Ser

410

Ala

Pro

Ile

Gly

235

Leu

Val

Trp

Asn

Phe

315

Ser

Tyr

Thr

Gly

Leu

3385

Gln

Fro

Ala

Asn

Thr

Val

Ser

Val

Pro

300

Thr

Ser

Asp

Val

Ser

380

Ser

Ser

Arg

Ser
460

Thr

Gln

Cys

Rrg

285

Ser

Ile

Leu

Asp

Ser

365

Gly

Leu

Val

Arg

Phe

445

Leu

Val

Ser

Lys

270

Gln

Brg

Thr

Arg

His

350

Gly

Ser

Ser

Trp

430

Ser

Glu

Thr

Gly

255

Ala

Ala

Gly

Thr

Ser

335

Tyr

Gly

Ala

Pro

Tyr

415

Ile

Gly

Ala

Val

240

Ala

Ser

Pro

Tyr

Asp

320

Glu

Cys

Glu

Asp

Gly

400

Met

Tyr

Ser

Glu



11/143

Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr
470

465

475

Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

<210> 7
<211>
<212>
<213>

<220>
<223>

485

1476
DNA
artificial sequence

antibody

<400> 7
caggtccaac

tcetgtgcaa
ccaggaaagg
gagtacagtg
ctctatcttce
gatagggggce
tcecggtggtg
acccagtcte
gccagctcaa
tcectggattt
gggtctggga
tattactgce
atcaaatccg
aaacctgggg
acgatgcact
cctagcegtg
gacaaatcca
acctattact

accacggtca

tcaggtggag

tgcaggagtc
cttctgggtt
cacttgagtg
catctgtgaa
aaatgaacac
tacggttcta
gtggttctgg
cagcaatcct
gtgtaactta
atgccacatc
cctettactce
aacattggag
gaggtggtgg
cctcagtgaa
gggtaaggca
gttatactaa
ccagcacagc
gtgcaagata
ccgtetectce

cagacgacat

CEA I VHVL x SEQ ID NO: 77 VHVL ;

aggaggaggce
caccttcact
gttgggtttt
gggtcggtte
cctgagagcet
ctttgactac
€ggcggegge
gtctgcatet
cattcactgg
caacctggcet
tctcacaatce
tagtaaacca
atccgacgtce
ggtgtectge
ggcacctgga
ttacgcagac
ctacatggaa
ttatgatgat
aggcgaaggt

tgtactgacc

490

ttggtacage
gattactaca
attggaaaca
accatctcca
gaggacagtg
tggggccaag
tceggtggtg
ccaggggaga
taccagcaga
tctggagtee
agcagagtgg
ccgacgtteg
caactggtge
aaggcttetg
cagggtctgg
agcgtcaagg
ctgagcagee
cattactgec
actagtactg

cagtctccag

ctgggggttc

tgaactgggt
aagctaatgg
gagataaatc
ccacttatta
ggaccacggt
gtggttctga
aggtcacaat
agccaggatc
ctgctegett
aggctgaaga
gtggagggac
agtcaggggce
gctacacctt
aatggattgg
gcegettecac
tgcgttctga
ttgactactg
gttctggtgg

caactctgtce

480

Bispecific single chain

tctgagactce
ccgccagect
ttacacaaca
ccaaagcatc
ctgtaccaga
caccgtetece
cattgagcte
gacttgcagg
ctcccccaaa
cagtggcagt
tgctgecact
caagctcgag
tgaagtgaaa
tactaggtac
atacattaat
aatcactaca
ggacactgca
gggccaagge
aagtggaggt

tctgtcteea

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ggggagegtg
cagcagaagce
ggagtcecectyg
agcttggagg
acgttcggtyg
<210> 8

<211> 491
<212> 2RT

<213>

<220>
<223>

ccaccctgag
c©gggcaaggce
ctcgettceag
ctgaagatgc

gcgggaccaa

antibody

<400> 8

Gln Val Gln
1

Ser Leu Arg

Met Asn

35

Gly Phe Ile

30

Ser Val

65

Lys

Leu Tyr Leu

Cys Thr

Gln Thr

15

Gly

Gly Gly

130

Ser

Ala 11

e Leu

Leu Glr
S

Leu

20
Val
Gly Asn
Gly 1

Gln

Arg
100

Asp

Val

Giy Gly

Ser Ala

Cys

Arg

Lys

Phe

70

Asn

Arg

Thr

Gly

ctgcagagcece
acccaaaaga
tggcagtggg
tgccacttat

ggrggagatc

artificial secuence

CEA I VAVL x SEQ ID NQ: 77 VHVL ;

: Ser Gly

Ala Thr

25

Pro
40

Gl

Axa
5h

Asn

Thr Ile

Thr Leu

Gly Lec

Val Ser

120

Gly Ser

135

Pro Gly

Gly

Ser

Pro

Gly

Ser

Arg

Arg

105

Ser

Asp

Glu

12/143

agtcaaagtg taagttacat gaactggtac
tggatttatg acacatccaa agtggcecttct
tctgggaccg actactectet cacaatcaac
tactgccaac agtggagtag taacccgete

aaatag

Bispecific single chain

Gly val

10

Leu Gln Pro Gly

15

Gly

Gly Phe Thr Phe Thr Asp Tyr

30

Gly Lys Ala Glu Trp Leu

Thr Thr

60

Tyr Tyr Ser Ala

Ile
80

Arg Asp Lys Gln Ser

Ala
90

Glu Asp Ser Rla Thr

85

Tyr

Phe Tyr Phe Asp Tyr

110

Trp Gly

Gly Cly Gly Gly

125

Ser Gly Gly

Ile Glu Leu Thr

140

Gln Ser Pro

Lys Val Thr Met Thr Cys Arg

1260

1320

1380

1440

i476




145

Ala

Ser

Val

Thr

His

225

Ile

Ala

Ser

Pro

Tyr

305

Asp

Glu

Cys

Glu

Asp

Ser

Ser

Pro

Ile

210

Trp

Lys

Glu

Gly

Gly

290

Thr

Lys

Asp

Leu

Gly

370

Asp

Ser

Pro

Ala

195

Ser

Ser

Ser

Val

Tyr

2175

Gln

Asn

Serxr

Thr

Asp

355

Thr

Ile

Ser

Lys

180

Arg

Arg

Ser

Gly

Lys

260

Thr

Gly

Thx

Ala

340

Tyr

Ser

val

Val

165

Ser

Phe

Val

Lys

Gly

245

Phe

Leu

Ala

Ser

325

Thr

Txp

Thr

Leu

150

Thr

Trp

Ser

Glu

Pro

230

Gly

Pro

Thr

Glu

Asp

310

Thr

Tyr

Gly

Gly

Thx

Ile

Gly

Ala

215

Pro

Gly

Gly

Arg

Trp

295

Ser

Ala

Tyr

Gln

Ser

375

Gln

Ile

Tyx

Ser

200

Glu

Thr

Ser

Ala

Tyr

280

Ile

Val

Tyr

Cys

Gly

360

Gly

Ser

His

Ala

185

Gly

Asp

Phe

Asp

Ser

265

Thx

Gly

Lys

Met

Ala

345

Thr

Gly

Pro

13/143

Trp

170

Thr

Ser

Ala

Gly

Val

250

Val

Met

Tyr

Gly

Glu

330

Arg

Thr

Ser

Ala

155

Tyr

Ser

Gly

Rla

Gly

235

Gln

Lys

His

Ile

Arg

315

Leu

Tyr

Val

Gly

Thr

Gle

Asn

Thr

Thr

220

Gly

Leu

val

Trp

Asn

300

Phe

Ser

Tyr

Gly
380

Leu

Gln
Leu
Ser
205
Tyr
Thr
Val
Ser
Val
285
Pro
Thr
Ser
Asp
Val
365

Ser

Sex

Lys

Ala

190

Tyr

Tyr

Lys

Gln

Cys

270

Arg

Ser

Ile

Leu

BAsp

350

Ser

Gly

Leu

Pro

175

Ser

Ser

Cys

Leu

Ser

255

Lys

Gln

Arg

Thr

Arg

335

His

Ser

Gly

Ser

160

Gly

Gly

Leu

Gln

Glu

240

Gly

Ala

Ala

Gly

Thr

320

Ser

Tyr

Gly

Ala

Pro



385

Gly Glu Arg

Met Asn Trp

Thr
435

Tyr Asp

Ser Gly Ser

450

Glu
465

Asp Ala

Thr Phe Gly

<210> 9
<211> 14981
<212> DNA
<213>
<220>
<223>
anti

<400> 9
gaggttcage

tcctgcacag
cctgaacagg
gtccecgaagt
ctgcagctca
tactacgtgt
tceggtggtyg
‘acccaatctce
gccggtgaaa
ggacagccac
aggttcagtg

gatgatgttg

390

Ala Thr

405

Tyr Gln

420

Ser Lys

Thr

Gly

Rla Thr

Leu

Gln

val

Asp

Tyt

Ser Cys

Lys Pro

Ala Ser

440

Tyr Ser

455

Tyr Cys

470

Gly Gly

485

body

tgcagcagtc
cttctggett
gcctggaatg
tccagggcaa
ccagcctgac
ctgactatgc
gtggttctgg
cagcttecttt
gtgttgatat
ccaaactcct
gcactgggtc

ccacctatta

Thr

Lys Val

artificial seqguence

tggggcagag
caacattaaa
gattggaagg
ggccactata
atctgaggac
tatggcectac
cggcggegge
ggctgtgtct
ttttggegtt
catctatcgt
taggacagac

ctgtcagcaa

14/143

395

Ala
110

Arg Ser

Gly Ala

425

Lys

Gly Val Pro

Leu Thr Ile

Gln Gln Trp

475

Glu Ile

490

Lys

cttgtggagce
gacacctata
attgatcctg
acagcagaca
actgccgtcet
tggggtcaag
tccggtggtg
cttgggcaga
gggtttttge
gcatccaacc
ttcaccctca

actaatgagg

Gln Ser Val

Pro Lys Arg

430

Ala Arg Phe

445

Asn Ser Leu

160

Ser Ser Asn

caggggcctc
tgcactgggt
cgaatggtaa
catccteccaa
attattgtgc
gaacctcagt
gtggttctga
gggccaccat
actggtacca
tagaatctgg
tcattgatcc

atcegtacac

400

Ser
415

Tyr
Trp Ile
Ser Gly
Glu

Ala

Leu
480

Pro

CEA II VHVL x SEQ ID NO: 77 VHVL ; Bispecific single chain

agtcaagttg
gaagcagagg
tagtaaatat
cacagcctac
tccgtttggt
caccgtctee
cattgtgctg
gtcctgeaga
gcagaaacca
gatccctgte
tgtggaggct

gttcggaggg

60

120

180

240

300

360

420

480

540

600

660

720



gggaccaagc
ggggctgaag
acctttacta
attggataca
ttcacaatca
tctgaggaca
tactggggcece
ggtggaagtg
ctgtctctgt
tacatgaact
tccaaagtgg
tctctcacaa
agtagtaacc
<210>
<211>

<212>
<213>

10
496
PRT

<220>
<223>

tcgagataaa
tgaaaaaacc
gg-acacgat
ttaatcctag
ctacagacaa
ctgcaaccta
aaggcaccac
gaggttcagg
ctccagggga
ggtaccagca
cttcetggagt
tcaacagcett

cgctcacgtt

CzA II VHVL x SEQ ID

antibody

<400> 10

Glu Val Gln

1

Ser Val

Tyr Met

35

Gly &

Gln
65

Gly

Leu Glrn

Lys

His

Ilc

Lys

Leu

Leu Gln Gl

Leu Ser

20

Cy

Trp Val Ly

Asp Pro Al

Ala Il

70

Thr

Thr Le

atccggaggt
tggggcectca
gcactgggta
ccgtggttat
atccaccagce
ttactgtgca
tgtcaccgtc
tggagcagac
gcgigecace
gaagcegggce
ceetgetege
ggaggctgaa

cggtggcagg

artificial sequence

NC:

n Ser Gly

s Thr &

s Gln Arg

40

a Asn

Gly

e Thr A

u Thr Ser

77 VEVL ;

Ala

Ser

25

Pro

Asn

Asp

Glu

15/143

ggtggatcccg
gtgaaggtgt
aggcaggcac
actaattacg
acagcctaca
agatattatg
tectecageey
gacattgtac
ctgagctgea
aaggcaccca
ttcagtggca
gatgctgceca

accaaggtgg

Glu
10

Leu

Fhe

Glu

Gln

Ser

Lys

Ser
75

Thr

Asp

Thr A

acgtccaact
cctgcaagge
ctggacaggg
cagacagcgt
tggaectgag
atgatcatta
aaggtactag
tgacccagtce
gagccagtca
aaagatggat
gtgggtctcg
cttattactg

agatcaaata

Val Gilu

Asn
30

Leu
45

Gly

Tyr Val

)

Ser Asn

Val

Lys

Glu

Thr &

ggtgcagtca
ttctggctac
tctggaatgg
caagggccge
cagcectgegt
ctgccttgac
tactggttct
tccagcaact
aagtgtaagt
ttatgacaca
gaccgactac
ccaacagtgg

g

Bispecific single chain

Gly Ala

Thr

Asp

Ile

Trp

Lys

Tvr

Tyr Cys

780

849

360

1020

1080

1140

1200

1260

1320

1380

1440

1491



Ala

Gln

Gly

Ala

145

Ala

Gln

Asn

Thr

Thr

225

Gly

Leu

Val

Trp

Asn

305

Phe

Pro

Gly

Gly

130

Ser

Gly

Gln

Leu

Asp

210

Tyr

Thr

Val

Ser

val

230

Pro

Thr

Phe

Thr

115

Ser

Leu

Glu

Lys

Glu

195

Phe

Tyr

Lys

Gln

Cys

275

Arg

Ser

Ile

85

Gly Tyr
100

Ser Vval

Gly Gly

Ala Val

Ser Val

165

Pro Gly

180

Ser Gly

Thr Leu

Cys Gln

Leu Glu

245

Ser Gly

260

Lys Ala

Gln Ala

Arg Gly

Thr Thr

Tyr

Thr

Gly

Ser

150

Asp

Gln

Ile

Ile

Gln

230

Ile

Bla

Ser

Pro

Tyr

310

Asp

Val

Val

Gly

135

Leu

Ile

Pro

Pro

Ile

215

Thr

Lys

Glu

Gly

Gly

295

Thr

Lys

Ser Asp
105

Ser Ser
120

Ser Asp

Gly Gln

Phe Gly

Pro Lys

185

Val Arg
200

Asp Pro

Asn Glu

Ser Gly

Val Lys

2865

Tyr Thr

280

Gln Gly

Asn Tyr

Ser Thr

16/143

30

Tyr

Gly

Ile

Arg

val

170

Leu

Phe

Val

Asp

Gly

250

Lys

Phe

Leu

Ala

Ser

Ala

Gly

val

Ala

155

Gly

Leu

Ser

Glu

Pro

235

Gly

Pro

Thr

Glu

Asp

315

Thr

Met

Gly

Leu

140

Thr

Phe

Ile

Gly

Ala

220

Tyr

Gly

Gly

Arg

Trp

300

Ser

Ala

Bla

Gly

125

Thr

Met

Leu

Tyr

Thr

205

Asp

Thr

Ser

Ala

Tyr

285

Ile

val

Tyr

Tyr

110

Ser

Gln

Ser

His

Arg

190

Gly

Asp

Phe

Asp

Ser

270

Thr

Gly T

Lys

Met

95

Trp

Gly

Ser

Cys

Trp

175

Ala

Ser

val

Gly

val

255

val

Met

Gly

Glu

Gly

Gly

Pro

Arg

160

Tyr

Ser

Arg

Ala

Gly

240

Gln

Lys

His

Ile

Arg

320

Leu



325

Ser Ser Leu Arg Ser Glu
340

Tyr Asp Asp His Tyr Cys
355

Thr Val Ser Ser Gly Glu
370

Gly Ser Gly Gly Ala Asp
385 390

Leu Ser Leu Ser Pro Gly
405

Gln Ser Val Ser Tyr Met
420

Pro Lys Arg Trp Ile Tyr
435

Ala Arg Phe Ser Gly Ser
450

asn Ser Leu Glu Ala Glu
4865 470

Ser Ser Asn Pro Leu Thr
485

<210> 11
<211> 1470
<212> DNA

Bsp

Leu

Gly

375

Glu

Asn

Asp

Phe

<213> artificial sequence

<220>

<223> CEA IIT VLVH x SEQ ID NO:

antibody

<400> il

Thr

Bsp

360

Thr

Ile

Arg

Trp

Thr

440

Ser

Ala

Gly

17/143

Ala Thr Tyr Tyr Cys Ala Arg Tyr
345 350

Tyr Trp Gly Girn Gly Thr Thr Val
365

Ser Thr Gly Ser Gly Gly Ser Gly
38C

Val Leu Thr Gln Ser Pro Ala Thr
3985 400

Ala Thr Leu Ser Cys Arg Ala Ser
410 415

Tyr Gln Gln Lys Pro Gly Lys Ala
425 430

Ser Lys Val Ala Ser Gly Val Pro
445

Gly Thr Asp Tyr Ser Leu Thr Ile
460

Ala Thr Tyr Tyr Cys Gln Gln Trp
475 480

Gly Gly Thr Lys Val Glu Ile Lys
490 495

77 VRVL ; Bispecific single chain

gagaacgttc tcacccagtc tccagcaatc atgtctgcat cteccagggga gaaggtcace

atcacctgca gtgeccagctc aagcgtcage tacatgcact ggttccegca gaagccaggce

acctccceca aactcectggat ttattctaca tceccaacctgg cttctggagt ccctgercege

ttctctggea gtgggtctgg gacctcttac tctctcacaa tcagcagaat goaggcetgaa

60

120

180

240




gatgctgcca
accaagctcg
tctcaggtta
ttgtcctgea
gggcctgaac
tatgccecga
tacctgcagce
acacctacag
tecggaggtg
ggggcctceag
cactgggtaa
cgtggttata
tccaccagca
tactgtgcaa
gtcaccgtcet
ggagcagacg
cgtgccacce
aagccgggca
cctgeteget
gaggctgaag
ggtggcggga
<210>
<211>

<212>
<213>

12
489
PRT

<220>
£223>

cttattactg
agctgaaagg
agctgcagca
cagcttctgg
agggcctgga
agttccaggg
tcagcagcect
ggccttacta
gtggatccga
tgaaggtgtc
ggcaggcacc
ctaattacgc
cagcctacat
gatattatga
cctcaggcga
acattgtact
tgagctgcag
aggcacccea
tcagtggcag
atgctgccac

ccaaggtgga

antibody

<400> 12

ccagcagaga
tggtggtggt
gtctggggea
cttcaacatt
gtggattgga
caaggccact
gacatctgag
ctttgactac
cgtccaactg
ctgcaaggct
tggacagggt
agacagcgtc
ggaactgagc
tgatcattac
aggtactagt
gacccagtct
agccagtcaa
aagatggatt
tgggtctggg
ttattactge

gatcaaatag

artificial sequence

CEA III VLVH x SEQ ID NO:

18/143

agtagttacc
tctggeggeg
gagcttgtga

aaagactcct

tggattgatc

ttcactactg
gacactgccg
tggggccaag
gtgcagtcag
tctggctaca
ctggaatgga
aagggccgcet
agcctgegtt
tgccettgact
actggttctg
ccagcaactc
agtgtaagtt
tatgacacat
accgactact

caacagtgga

77 VHVL ;

cactcacgtt
gcggeteegg
gatcagggac
atatgcactg
ctgagaatgg
acacatcctce
tctattactg
gcaccactgt
gggctgaagt
cctttactag
ttggatacat
tcacaatcac
ctgaggacac
actggggcca
gtggaagtygg
tgtctctgte
acatgaactg
ccaaagtggc
ctctcacaat

gtagtaaccc

Bispecific single chain

cggtgetyggg
tggtggtggt
atcagtcaag
gctgaggeag
tgatactgaa
caacacagcc
taacgagggce
cacagtctce
gaaaaaacct
gtacacgatg
taatcctage
tacagacaaa
tgcaacctat
aggcaccacg
aggttcaggt
tccaggggag
gtaccagcag
ttctggagtc
caacagcttyg

gctcacgtte

Glu Asn Val Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly

1

5

10

15

Glu Lys Val Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met

300

360

420

480

540

600

660

720

780

840

800

960

1020

1080

1140

1200

1260

1320

1380

1440

1470



His

Ser

Asp

Phe

Gly

Gly

Gly

Thr

Ser

Pro

225

Ser

Val

Trp

Thr

50

Ser

Gly

Ala

130

Ser

Pro

Asp

Asp

Glu

210

Tyr

Gly

Lys

Phe

35

Ser

Gly

Ala

Rla

Gly

115

Glu

Gly

Giu

Thr

Thr

195

Asp

Tyr

Gly

Lys

20

Gln Gln

Asn Leu

Thr Ser

Thr Tyr
85

Gly Thr
100

Ser Gly

Leu Val

Phe Asn

Gln Gly

165

Glu Tyr
180

Ser Ser

Thr Ala

Phe Asp

Gly Gly

245

Pro Gly

Lys

Ala 3

Tyr

70

Tyr

2ys

Gly

Arg

Ile

150

Leu

Ala

Asn

Val

Tyr
230

Ser

Ala

Ser

Cys

Leu

Gly

Lys

Glu

Pro

Thr

Tyr

2135

Trp

Asp

Sex

Gly

40

Gly

Leu

Gln

Glu

Gly

120

Gly

Asp

Trp

Lys

Ala

200

Tyx

Gly

25

T'nr ~n

Val

Thr

Gln

Leu

105

Ser

Thr

Ser

Ile

Phe

185

Tyxr

Cys

Gln

Gln

Lys

19/143

bPro

Ile

Arg

Lys

Gln

Ser

Tyr

Gly

170

Gln

Leu

Asn

Gly

Leu

250

Val

Pro

Ala

Ser

75

Gly

vVal

Val

Met

155

Gly

Gln

Glu

Thr

235

Val

Ser

Lys

Arg

Arg

Ser

Gly

Lys

Lys

140

His

Ile

Lys

Leu

Gly

220

Gln

Cys

Leu

45

Phe

Met

Tyr

Gly

Leu

125

Leu

Trp

Asp

Ala

Ser

205

Thr

Ser

Lys

30

Trp

Ser

Glu

Pro

Gly

110

Gin

Ser

Leu

Thr

190

Ser

Pro

Thr

Gly

Ala

Ile

Gly

Ala

Ser

Gln

Cys

Arqg

Glu

175

Phe

Leu

thr

Val

Ala

255

Ser

Tyr

Ser

Glu

80

Thr

Gly

Ser

Gln
160

Asn

Thr

Gly

Ser

240

Glu

Gly




Tyr

Gln

Asn

305

Ser

Thr

Asp

Thx

Ile

385

Arg

Trp

Thr

Ser

Ala

465

Gly

Thr

Gly

290

Tyr

Thr

Ala

Tyr

Ser

370

Val

Ala °

Tyr

Ser

Gly

459

Ala

Gly

<210>

Phe

275

Leu

Rla

Ser

Thr

r

+3

g

Thr

Leu

Gln

Lys

435

Thr

Thr

Gly

13

260

Thr

Glu

Asp

Thr

Tyx

340

Gly

Gly

Thr

Leu

Gln

420

Val

Asp

Tyr

Thr

Rrg

Trp

Ser

Ela

325

Gln

Ser

Gln

Ser

405

Lys

Ala

Tyr

Tyr

Lys
485

Tyr

Ile

Val

310

Tyr

Cys

Gly

Gly

Ser

390

Cys

Ser

Ser

Cys

470

val

Thr

Gly

295

Lys

Met

Ala

Thr

Gly

375

Pro

Arg

Gly

Gly

Leu

455

Gln

Glu

Met

280

Tyr

Gly

Glu

Arg

hr

360

Ser

&la

Ala

Lys

Val

440

Thr

Gln

Ile

265

His

Ile

Arg

Leu

Tyr

345

val

Gly

Thr

Ser

Ala

425

Pro

Iie

Trp

Lys

20/143

Trp

Asn

Phe

Ser

330

Tyr

Thr

Gly

Leu

Pro

Rla

Ser

Val

Pro

Thr I

315

Ser

Bsp

Val

Ser

Ser

385

Ser

Lys

Arg

Ser

Ser
475

Arg

Ser

300

Leu

Bsp

Ser

Gly

380

Leu

Vel

Arg

Phe

Leu

460

Asn

Gln

285

Thr

Axrg

His

Ser

365

Gly

Ser

Ser

Trp

Ser

445

Glua

Pro

210

Ala

Gly

Thr

Ser

Tyr

350

Gly

Ala

Pro

Tyr

Ile

430

Gly

Ala

Leu

Tyr

Bsp

Glu

335

Cys

Glu

Asp

Met

415

Tyr

Ser

Glu

Thr

Gly

Thr

Lys

320

Asp

Leu

Gly

Asp

Glu

400

Asn

Asp

Gly

Asp

Phe
480




<211>
<212>
<213>

<220>
<223>

1472
DNA
artificial sequence

antibody

<400> 13
caggttaagc

tcetgeacag
cctgaacagg
gccccgaagt
ctgcagctcea
cctacaggge
ggtggtggtg
cagtctccag
agctcaagceg
tggatttatt
tctgggacct
tactgccage
aaatccggag
cctggggect
atgcactggyg
agccgtggtt
aaatccacca
tattactgtg
acggtcaccg
ggtggagcag
gagcgtgcca
cagaagccgg
gtccctgete
ttggaggctg

tteggtggeg

tgcagcagtc
cttetggett
gcetggagtg
tccagggesa
gcagectgac
cttactactt
gttctggegg
caatcatgtc
tcagctacat
ctacatccaa
cttactctct
agagaagtag
gtggtggatc
cagtgaaggt
taaggcagge
atactaatta
gcacagccta
caagatatta
tctecteacg
acgacattgt
ccctgagctg
gcaaggcacc
gcttcagtgg
aagatgctgc

ggaccaaggt

CEA III VHVL x SEQ ID NO:

tggggcagag
caacattaaa
gattcgatgg
ggccacttte
atctgaggac
tgactactgg
cggcggetee
tgcatctcca
gcactggttc
cctggcttcet
cacaatcagc
ttacccacte
cgacgtccaa
gtcctgcaag
acctggacag
cgcagacagce
catggaactg
tgatgatcat
cgaaggtact
actgacccag
cagagccagt
caaaagatgg
cagtgggtct
cacttattac

ggagetcaaa

21/143

77 VHVL ; Bispecific single chain

cttgtgagat
gactcctate
attgatcctg
actactgzca
actgececgtct
ggccaagcca
ggtggtgctg
ggggagaagg
cagcagaagc
ggagtcccetg
agaatggzgg
acgttegctg
ctggtgcagt
gcttctgecet
ggtctggaat
gtcaagggce
agcagccectge
tactgecttg
agtactggtt
tctccagceaa
caaagtgtaa
atttatgaca
gggaccgect
tgccaacegt

tag

cagggacatc
tgcactggcet
agaatggtga
catcctccaa
attzctgtaa
ccactgtcac
gttctgagaa
tcaccatcac
caggcacctc
ctegettcete
ctgaagatgce
ctgggaccaa
caggggctga
acacctttac
ggattggata
gcttcacaat
gttctgagga
actactgggg
ctggtggaag
ctctgtectct
gttacatgaa
catccaaagt
actctctcac

ggagtagtaa

agtcaagttg
gaggcagggg
tactgaatat
cacagcctac
cgsgggcaca
agtctectcec
cgttctcace
ctgcagtgec
ccccaaactc
tggcagtggg
tgccacttat
gctcgagetg
agtgaaaaaa
taggtscacg
cattaatcct
cactacagac
cactgcazacc
ccaaggcacc
tggaggttca
gtctcecaggg
ctggtaccag
ggecttectgga
aatcaacagc

ccecgcteacg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

500

560

1020

1080

1140

1200

1260

1320

1380

1440

1473




22/143

<210> 14
<211> 490
<212> PRT

<213> artificial sequence

<220>

<223> CEA III VHVL x SEC ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 14

Gln Val Lys Leu Gln Gln Ser Gly Ala Glu Leu Val Brg Ser Gly Thr
1 5 10 15

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Ser
20 25 30

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

Gly Trp Tle Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Pro Lys Phe
s 58 60

Gln Gly Lys Ala Thr Phe Thr Thr Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu Glr Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys
B85 90 95

Asn Glu Gly Thr Pro Thr Gly Pro Tyr Tyr Pne Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly
115 120 125

Gly Ser Gly Gly Gi.y Gly Ser Glu Asn Val Leu Thr Gln Ser Pro Ala
130 135 1490

Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Ile Thr Cys Ser Ala
145 150 155 160

Ser Ser Ser Val Ser Tyr Met His Trp Phe Gln Gln Lys Pro Gly Thr
165 170 175

Ser Pro Lys Leu Trp Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val
180 185 190

Pro Ala Arg Phe Scr Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr




23/143

185 200 205

Iie Ser Arg Met Glu Ala Glu Asp Ala Rla Thr Tyr Tyr Cys Gln Gln
210 215 220

Arg Ser Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu
225 230 235 240

Lys Ser Gly Gly Gly Gly Ser Asp Val Gln Leu Val Gln Ser Gly Ala
245 250 255

Glu val Lys Lys Pro Gly Rla Ser vVal Lys Val Ser Cys Lys Rla Ser
260 265 270

Gly Tyr Thr Phe Thr Arg Tyr Thr Met His Trp Val Arg Gln Ala Pro
275 280 285

Gly Gln Gly Leu Glu Trp Ile Gly Tyrx Ile Asn Pro Ser Arg Gly Tyr
280 295 300

Thr Asn Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Thr Thr Asp
305 310 315 320

Lys Ser Thr Ser Thr Ala Tyr Met Glu Leu fer Ser Lgu Arg Ser Glu
325 330 335

Asp Thr Ala Thr Tyr Tyr Cys Ala Arg Tyr Tyr Asp Asp His Tyr Cys
340 345 350

Leu Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Glu
355 360 369

Gly Thr Ser Thr Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ala Asp
370 375 380

Asp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
385 390 395 400

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Tyr Met
405 410 415

Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Arg Trp Ile Tyr
420 425 £30

Asp Thr Ser Lys Val Ala Ser Gly Val Pro hAla Arg Phe Ser Gly Ser



435

Gly Ser Gly Thr Asp Tyr

450

Asp Ala Ala Thr Tyr Tyr

465

440

Ser Leu
455

Cys Gln

470

Phe Gly Gly Gly Thr Lys Val Glu

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

15

<220>
<223>

485

1506
DNA
artificial sequence

antibody

<400> 15
gaggtgcage

- tectgtgecaa
ccaggaaagg
gagtacagtg

ctctatctte

gatagggggc
tcaggtggtg
actcagcegg
c€gcaggggcea
cctccecagt
tccagccgcet
gggctccagt
gcggtgtteg
caactggtgce
aaggcttctg
cagggtctgg

agcgtcaagg

tggtcgagtce
cttctgggtt
cacttgagtg
catctgtgaa

aaatgaacac

tacggttcta
gtggttctgg
cttecectete
tcaatgttgg
atctcctgag
tctctgecate
ctgaggatga
gcggagggac
agtcaggggce
gctacacctt
aatggattgg

gcecgetteac

aggaggaggc
caccttcact
gttgggtttt
gggteggtte

cctgagaget

ctttgactac
cggceggegge
tgcatctcct
tgcctacagt
gtacaaatca
caaagatgct
ggctgactat
caagttgacc
tgaagtgaaa
tactaggtac
atacattaat

aatcactaca

24/143

Thr Ile Asn

Gln Trp Ser

475

Ile Lys

490

CEA I VH-A240VL x SEQ ID NO: 77 VHVL

ttggtacagce
gattactaca
attggzaaca

accatctcca

gaggacagtg

tggggccaag
teeggtggtyg
ggagcatcag
atatactggt
gactcagata
tcggceccaatg
tactgtatga
gtcetetceeg
aaacctgggg
acgatgcact
cctageegtg

gacaaatcca

445

Ser Leu Glu Ala Glu

460

Ser &sn Pro Leu Thr

480

; Bispecific single chain

ctgggggttc

tgaactgggt
aagctaatgg
gagataaatc

ccacttatta

ggaccacggt
gtggttctca
ccagtctcac
accagcagaa
agcagcaggg
cagggatttt
tttggcacag
gaggtggtgg
cctcagtgaa
gggtaaggca
gttatactaa

ccagcacage

tctgagactce
ccgccagcecet
ttacacaaca
ccaaagcatce

ctgtaccaga

caccgtctce
ggcecgtgcetg
ctgcaccttg
gccagggagt
ctctggagtc
actcatctcet
cggcgettet
atccgacgtc
ggtgtecetge
ggcacctgga
ttacgcagac

ctacatggaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



25/143

ctgagcagee tgcgttcetga ggacactgeca acctattact
cattactgee ttgactactg gggccaagge accacggtca
actagtactg gttctggtgg aagtggaggt tcaggtggag
cagtctccag caactctgtc tctgtetcca ggggagegtg
agtcaaagtg taagttacat gaactggtac cagcagaagc
tggatttatg acacatccaa agtggcttcet ggagtcectg
tctgggaccg actactctct cacaatcaac agcttggagg
tactgccaac agtggagtag taacccgctc acgttcggtg
aaatag
<210> 16
<211> 501
<212> PRT
<213> artificial seguence
<220>
<223> CE2 I VH-A240VL x SEQ ID NO: 77 VHVL
antibody
<400> 16
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu
1 5 10
Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe
20 25
Tyr Met Asn Trp val Brg Gln Pro Pro Gly Lys
35 40
Gly Phe Ile Gly Asn Lys Ala Asn Gly Tyr Thr
50 55
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp
65 70 15
Leu Tyr Leu Zln Met Asn Thr Leu Arg Ala Glu
85 30
Tyr Cys Thr Arg Asp Arg Gly Leu Arg Phe Tyr
100 105
Gln Gly Thr Thr Val Thr Val Ser Ser Gly Cly

gtgcaagata
ccgtctecte
cagacgacat
ccaccctgag
cgggcaaggc
ctcgettcag
ctgaagatgce

gcgggaccaa

ttatgatgat
aggcgaaggt
tgtactgacc
ctgcagagcec
acccaaaaga
tggcagtggg
tgccacttat

ggtggagatc

1080

1140

1200

1320

1380

1440

1500

1506

; Bispecific single chain

Val Gln Pro

Thr Thr

30

Phe

Ala Leu Glu

45

Thr
60

Glu Tyr

Lys Ser Gln

Asp Ser Ala

Phe Asp Tyr

110

Gly Gly Ser

Gly

Tyr

Leu
Ala

Ser

Ile
80

Ser

Thr Tyr
95

Gly

Gly Gly




Gly

Ser

145

Arg

Lys

Asp

ASp

Glu

225

Ala

Gly

Gly

Arg

Trp

305

Ser

Ala

Tyr

Gly 3

130

Leu

Arg

Pro

Lys

Ala

210

Asp

Val

Ser

Ala

Tyr

290

Ile

Val

Tyr

Cys

115

Ser

Gly

Gly

Gln

195

Ser

Glu

Phe

Asp

Ser

215

Thr

Gly

Lys

Met

Ala

Gly

Ala

Ile

Ser

180

Gln

Ala

Ala

Gly

Val

260

Val

Met

Tyr

Gly

Glu

340

Arg

Gly

Ser

Asn

165

Pro

Gly

Asn

Asp

Gly

245

Gln

Lys

His

Ile

Arg

325

Leu

Tyr

Gly

Pro

150

Val

Pro

Ser

Ala

T'yr

230

Gly

Leu

Asn

31¢

Phe

Ser

Tyr

Gly

135

Gly

Gly

Glr

Gly

Gly

215

Tyr

Val

Ser

Val
295

Thr

Ser

120

Ser

Ala

Ala

Tyr

val 5

200

Ile

Cys

Gln

Cys

280

Arg

Ser

Tie

Leun

Asp

Gln

Ser

Tyr

Leu

-85

Leu

Met

Leu

Ser

2€5

Lys

Gln

Arg

Thr

Arg

345

His

26/143

Ala

Ala

Ser

170

Leu

Ser

Leu

Ile

Thr

250

Gly

Ala

Ala

Gly T

Thr
330

Ser

Tyr

Val

Ser

155

Ile

Arg

Arg

Ile

Trp

235

Val

Ala

Ser

Pro

e
c——

Asp

Glu

Cys

Leu

140

Leu

Tyr

Tyr

Phe

Ser

220

His

Leu

Gly

Gly

300

Thr

Lys

Asp

Leu

125

Thr

Thr

Trp

Lys

Ser

205

Gly

Ser

Ser

Val

Tyr

285

Gln

Asn

Ser

Thr

Asp

Gln

Cys

Tyr

Ser

190

Ala

Leu

Gly

Gly

Lys

270

Thr

Gly

Tyr

Ala
350

Tyr

Pro

Thr

Gln

175

Ser

Gln

Ala

Gly

25¢

Lys

Phe

Leu

Ala

Ser

335

Thr

Trp

Ala

Len

160

Gln

Ser

Lys

Ser

Ser

240

Gly

Pro

Thr

Glu

Asp

320

Thr

Tyr

Gly




355 360

Gln Gly Thr Thr Val Thr Val Ser Ser Gly Glu

370 375
Ser Gly Gly Ser Gly Gly Ser Gly Gly Ala Asp
385 350 395
Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

405 410
Ser Cys Arg Ala Ser GLn Ser Val Ser Tyr Met
420 425
Lys Pro Gly Lys Ala ?ro Lys Arg Trp Ile Tyr
435 440

Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser

450 455
Tyr Ser Leu Thr Ile Asn Ser Leu Glu Ala Glu
465 470 475
Tyr Cys Gln Gln Trp Ser Ser Asn Pro Leu Thr

485 490
Lys Val Glu Ile Lys
500
<z10> 17
<Z211> 1503
<212> DNA
<213> artificial sequence
<220>
<223> A240VL - CEA I VH x SEQ ID NO: 77 VBVL :
antibody

<400> 17
caggcegtge tgactcagec ggettececte tctgeatcte
acctgcacct tgcgcagggg catcaatgtt ggtgectaca
aagccaggga gtcctceccca gtatctectyg aggtacaaat
ggctcetggag tcectccageecg cttctetgea tccaaagatg
ttactcatct ctgggectcca gtctgaggat gaggetgact
agcggegcett ctgeggtgtt cggcggaggg accaagttga

27/143

3865

Gly Ser

380

Thr

Asp Ile val

Glu Arg Ala

Asn Tyr

430

Trp

Thr
445

Asp Ser

Gly Ser

460

Gly

Asp Ala Ala

Gly Gly

ctggegcatce
gtatatactg
cagactcaga
cttcggccaa
attactgtat

ccgtectagg

Thr Gly

Leu Thr
400

Thr
415

Leu

Gln Gln

Lys Val

Thr Asp

Thr Tyr

480

Gly Thr

495

agccagtctc
gtaccagcag
taagcagcag
tgcagggatt
gatttgccac

tggtagtagt

Bispecific single chain

60

120

180

240



tctggeggeg
ggcttggtac
actgattact
tttattggaa
ttecaccatct
gctgaggaca
tactggggcce
ctggtgcagt
gcttctgget
ggtctggaat
gtcaagggcce
agcagcctge
tactgecttg
agtactggtt
tctccagcaa
caaagtgtaa
atttatgaca
gggaccgact
tgccaacagt
tag

18

500
PRT

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

<220>
<223>

gcggeteegg
ageetggggy
acatgaactg
acaaagctaa
ccagagataa
gtgccactta
aagggaccac
caggggctga
acacctttac
ggattggata
gcttcacaat
gttctgagga
actactgggg
ctggtggazg
ctctgtctet
gttacatgza
catccaaagt
actctctcac

ggagtagtza

antibody

<400> 18

tggtggtggt
ttctetgaga
ggtccgccag
tggttacaca
atceccaaagce
ttactgtacc
ggtcaccgte
agtgaaaaaa
taggtacacg
cattaatcct
cactacagac
cactgcaacc
ccaaggcacc
tggaggttca
gtctccaggg
ctggtaccag
ggcttctgga
aatcaacagc

ccegceteacg

artificial sequence

28/143

tctgaggtge
ctctectgtg
cctccaggaa
acagagtaca
atcctctate
agagataggg
tecctecggag
cctggggect
atgcactagg
ageccgtggtt
aaatccacca
tattactgtg
acggtcaccg
ggtggagcag
gagcgtgceca
cagaagcegg
gtccetgetce
ttggaggctg

tteggtggeg

A240VL - CEA I VH x SEQ ID NO: 77 VHVL ;

agctggtcga
caacttctgg
aggcacttga
gtgcatctgt
ttcaaatgaa
ggctacggtt
gtggtggatc
cagtgaaggt
taaggcaggc
atactaatta
gcacagccta
caagatatta
tctectecagg
acgacattgt
ccctgagetg
gcaaggcacc
gcttcagtgg
aagatgctgce

ggaccaaggt

gtcaggagga
gttcacctte
gtggttgggt
gaagggtcgg
caccctgaga
ctactttgac
cgacgtccaa
gtcctgecaag
acctggacag
cgcagacagc
catggaactg
tgatgatcat
cgaaggtact
actgacccag
cagagccagt
caaaagatgg
cagtgggtct
cacttattac

ggagatcaaa

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

1

5

10

15

Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala

20

25

30

420
480
540
600
660
720
780
840
500
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

1503

Bispecific single chain



Tyr

Leu

Ser

65

Leu

Mct

Gly

Pro

145

Thzr

Glu

Tyzxr

Gln

Ala

225

Tyr

Ser

Ser

Leu

50

Ser

Leu

Ile

Thx

Gly

130

Gly

Ser

Ser

21C

Thr

Trp

Asp

Ile

35

Arg

Arg

Ile

Trp

Val

115

Ser

Gly

Tyz

Leu

Ala

195

Ile

Tyr

Tyr

Tyr

Phe

Ser

His

100

Leu

Glu

Ser

Tyr

Gly

180

Ser

Leu

Tyr

Gin

Gln
260

Trp

Lys

Gly
Val
Leu
Met
165
Phe
val
Tyr
Cys
Gly
2

Leu

Ala

70

Leu

Gly

Gly

Gln

Arg

150

Asn

Ile

Leu

Thr

230

Thr

val

Gln

Ser

Gln

Ala

Gly

Leu

133

Leu

Trp

Gly

Gln

215

Arg

Thr

Gln

Gln

40

Lys

Ser

Gly

120

vVal

Ser

val

Asn

Arg

200

Met

Asp

Val

Ser

Lys

Asp

Asp

Glu

Ala

105

Ser

Glu

Cys

Arg

Lys

185

2he

Asn

Arg

Thr

Gly
265

29/143

Pro

Ala

Asp

val

Gly

Ser

Ala

Gln

170

Ala

Thr

Thr

Gly

val

250

Ala

Gly

Gln

Ser

-

Glu

Phe

Gly

CGly

Thr

155

Ero

Asn

Ile

Leu

Leu

235

Glu

Ser

Gln

60

Ala

Ala

Gly

Gly

Gly

240

Ser

Gly

Ser

Arg

220

Arg

Ser

Val

Pro
45

Gly

Gly

Gly

125

Gly

Gly

Gly

Tyr

Arg

203

Ala

Phe

V)

b
w

Lys

Pro

Sex

Ala

Tyr

Gly

110

Ser

Leu

Phe

Lys

Thr

190

Asp

Glu

Tyr

Gly

Lys
270

Gln

Gly

Gly

Tyr

95

Thr

Gly

Val

Thr

Ala

175

Thr

Lys

Asp

Phe

Gly

255

Pro

Tyr

val

Ile

80

Cys

Lys

Gly

Gln

Phe

160

Leu

Glu

Ser

Ser

Asp

240

Gly

Gly




Ala

Tyr

Ile

305

Val

Tyr

Cys

Gly

Gly

385

Ser

Cys

Pro

Ser

Ser

465

Cys

Val

Ser

Thr

290

Gly

Lys

Met

Ala

Thr

370

Gly

Pro

Arg

Gly

Gly

450

Leu

Gln

Glu

Val
275
Met
Tyr
Gly
Glu
Arg
355
Thr
Ser
Ala
Ala
Lys
435
Val
Thr

G1ln

Ile

Lys

His

Ile

Arg

Leu

340

Tyr

val

Gly

Thr

Ser

420

Ala

Pro

Ile

Lys
500

Val

Trp

Asn

Phe

325

Ser

Tyr

Thr

Gly

Leu

405

Gln

Pro

Ala

Asn

Ser
485

Ser

Val

Pro

310

Thr

Ser

Asp

val

Ser

390

Ser

Ser

Lys

Arg

Ser

470

Ser

Cys

Arg

295

Ser

Ile

Leu

Asp

Ser

375

Gly

Leu

Val

Arg

Phe

455

Leu

Asn

Lys

280

Gln

Arg

Thr

Arg

His

360

Ser

Gly

Ser

Ser

Trp

440

Ser

Glu

Pro

Ala

Ala

Gly

Thr

Ser

345

Tyr

Gly

Ala

Pro

Tyr

425

Ile

Gly

Ala

Leu

30/143

Ser

Pro

Tyr

Asp

330

Glu

Cys

Glu

Asp

Gly

410

Met

Tyr

Ser

Glu

Thr
4390

Gly

Gly

Thr

315

Lys

Rsp

Leu

Gly

Asp

-

395

Glu

Asn

Asp

Gly

AsD

475

Phe

Tyr

Gln

300

Asn

Ser

Thr

Asp

Thr

380

Ile

Arg

Trp

Thr

Ser

460

Ala

Gly

Thr

285

Gly

Tyr

Thr

Ala

Tyr

365

Ser

Val

Ala

Tyxr

Ser

445

Gly

Ala

Gly

Phe

Leu

Ala

Ser

Thr

350

Trp

Thr

Leu

Thr

Gln

430

Lys

Thr

Thr

Gly

Thr

Glu

Asp

Thr

335

Tyr

Gly

Gly

Thr

Len

415

Gln

Val

Asp

Tyr

Thr
495

Arg

Trp

Ser

320

Ala

Tyt

Gln

Ser

Gln

400

Ser

Lys

Rla

Tyr

Tyr

480

Lys



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

19

DNA

<220>

<223> SEQ

1506

ID NO:

antibody

<400> 19
gacgtccaac

tcctgcaagg
cctggacagg
gcagacagceg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagte
aaaagatgga
agtgggtctg
acttattact
gagatcaaat
gtacagccetg
tactacatga
ggaaacaaag
atctccagag
gacagtgcca
ggccaaggga
ggatggtggtyg
gcatcagcca
tactggtacc
tcagataagc
gccaatgcag

tgtatgattt

tggtgcagtc
cttctggcta
gtctggaatg
tcaagggecg
gcagcctgeg
actgccttga
gtactggttc
ctccagcaac
aaagtgtaag
tttatgacac
ggaccgacta
gccaacagtg
ccggaggtgg
ggggttetct
actgggtccg
ctaatggtta
ataaatccca
cttattactg
ccacggtcac
gttectgaget
gtctcacctg
agcagaagcc
agcagggctc

ggattttact

ggcacagcgg

artificial sequence

aggggctgaa
cacctttact
gattggatac
cttcacaatc
ttctgaggac
ctactggggc
tggtggaagt
tctgtcterg
ttacatgaac
atccaaagtg
ctctcectcaca
gagtagtaac
tggatccgag
gagactctce
ccagcctcca
cacaacagag
aagcatccte
taccagagat
cgtctectcea
cgtgctgact
caccttgcge
agggagtcct
tggagtctcc
catctctggg

cgcttetgeg

31/143

77 VHVL x CER I VH - R240

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggttcag
tctececagggg
tggtaccagc
gcttcetggag
atcaacagct
ccgcteacgt
gtgcagctgg
tgtgcaactt
ggaaaggcac
tacagtgcat
tatcttcaaa
agggggctac
ggtggtggtyg
cagccggett
aggggcatca
ccecagtatce
agccgettet

ctccagtetg

gtgttcggeg

VL ; Bispecific single chain

ctggggccte
tgcactgggt
gcegtggtea
aatccaccag
attactgtge
cggtcacegt
gtggagcaga
agcgtgecac
agaagccggg
tcectgeteg
tggaggctga
tcggtggegg
tcgagtcagg
ctgggttcac
ttgagtggtt
ctgtgaaggg
tgaacaccct
ggttctactt
gttctggegg
ccctctetge
atgttggtgce
tcectgaggta
ctgcatccaa
aggatgaggc

gagggaccaa

agtgaaggtg
aaggcaggca
tactaattac
cacagcctac
aagatattat
ctcctcagge
cgacattgta
cctgagctge
caaggcaccc
cttcagtggce
agatgctgec
gaccaaggtg
aggaggcttg
cttcactgat
gggttttatt
tcggttcacc
gagagctgag
tgactactgg
cggeggetee
atctcctgga
ctacagtata
caaatcagac
agatgcttcg
tgactattac

gttgacecgte

60

120

180

240

300

360

420

480

540

600

660

720

780

B840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



ctatag

<210>
<211>
212>
<213>

220>
<223>

<400>

20
501
PRT

artificial sequence

SEQ ID NO: 77 VRHVL x
antibody

20

Asp Val Gln

1

Ser

Thr

Gly

Lys

65

Met

Ala

Thr

Gly

Pro

145

Arg

Gly

Val

Met

Tyr

50

Gly

Glu

Arg

Thr

Ser

130

Ala

Rla

Lys

Lys

His

35

Ile

Arg

Leu

Tyr

Val

115

Gly

Thr

Ser

Ala

Leu Val

Val Ser
20

Trp Val

Asn Pro

Phe Thr

Ser Ser

85

Tyr Asp
100

Thr Val

Gly Ser

Leu Ser

Gln Ser

165

Pro Lys

Gln

Cys

Arg

Ser

Ile

70

Leu

Rsp

Ser

Gly

Leu

150

Val

Arg

Ser

Lys

Gln

Arg

55

Arg

Ser

Gly

135

Ser

Ser

Trp

CEA

Gly

Ala

Ala

40

Gly

Thx

Ser

Tyr

Gly

120

Ala

Pro

Tyr

Ile

32/143

I VH - A240

Ala

Ser

25

Pro

Tyr

Asp

Glu

Cys

105

Glu

Asp

Gly

Met

Tyr

Glu

10

Gly

Gly

Thr

Lys

Asp

Leu

Gly

Asp

Glu

Asn

170

Asp

Val

Tyr

Gln

Asn

Ser

75

Thr

Asp

Thr

Ile

Arg

155

Trp

Thr

VL ; Bispecific

Lys

Thr

Gly

Tyr

60

Thr

Ala

Tyr

Ser

Val

140

Ala

Tyr

Ser

Lys

Phe

Leu

45

Ala

Ser

Thr

Trp

Thr

125

Leu

Thr

Gln

Lys

Pro

Thr

30

Glu

Asp

Thr

Tyr

Gly

110

Gly

Thr

Leu

Gln

Val

Gly

15

Arg

Trp

Ser

Ala

Tyr

95

Gln

Ser

Gln

Ser

Lys

175

Ala

1506

single chain

Ala

Tyr

Ile

Val

Tyr

80

Cys

Gly

CGly

Ser

Cys

160

Pro

Ser




Gln
225

Glu

2]
=
<

Thr

Pro

Asn

305

lle

Leu

Leu

Ser

Ser

385

Ala

Val

Thr

210

Gln

Ile

Gly

Ser

Pro

250

Gly

Ser

Arg

Arg

Ser

370

Glu

Ser

Pro

~85

Ile

Trp

Lys

Gly

Gly
275

Gly

Arg

Ala

Phe

355

Gly

Leu

Rla

Asn

Ser

Ser

Leu

260

Phe

Lys

Thr

Asp

Glu

340

Tyr

Gly

Val

Ser

Arg

Ser

Ser

Gly

245

Val

Thr

Ala

Thr

Lys

325

Asp

Phe

Gly

Leu

Leu
405

Phe

Leu

Asn

230

Gly

Gln

Phe

Leu

Glu

3i0

Ser

Ser

Asp

Gly

Thr

3¢0

Thr

Ser

Giu

215

Pro

Gly

Pro

Thx

Glu

295

Tyr

Gin

Ala

Ser
375

Gln P

Cys

Gly

200

Ala

Leu

Gly

Gly

Asp
280

Trp

Ser

Ser

Thr

Trp

360

Gly

Thr

185

Sex

Glu

Thr

Ser

Gly

265

Tyr

T.en

Ala

Ile

Tyr

345

Gly

Ala

Leu

33/143

Gly

Phe

Glu

250

Ser

Tyr

Gly

Ser

Leu

330

Tyr

Gln

Gly

Ser

Arg
410

Ser

Rla

Gly

235

vVal

Leu

Met

Fhe

vVal
315

Cly

Gly

Leu

395

Arg

Gly

Ala T

220

Gly

Gln

Arg

Asn

Tle

300

Lys

Leu

Thr

Thr

Ser

380

Ser

Gly

Thr

205

Gly

Leu

Leu

Trp
285

Gly

Gly

Gln

Arg

Thz

365

Ala

Ile

190

Asp

Tyr

Thr

Val

Ser

270

Val

Arg

Met

Asp

350

Val

Gly

Ser

Asn

Tyr

Lys

Glu

255

Cys

Arg

Lys

Phe

Asn

335

Arg

Thr

Gly

Pro

Val
415

Ser

Cys

Val

240

Ser

Ala

Gln

Ala

Thr

320

Gly

val

Gly
400

Gly




Ala Tyr Ser

Leu
435

Tyr Leu

Val Ser Ser

450

Ile
465

Leu Len

Cys Mett Ile

Lys Leu Thr

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

21
1506
DNA
arti

<220>

<223> SEQ

Ile
420

Tyr
Arg Tyr
Phe

Arg

Ile Ser

Lys

Ser

Gly Leu

Trp Tyr Gln

Ser Asp
440

Ala
455

Ser

Gln

470

His
485

Trp

Val Leu

500

ficial

ID NO:

antibody

<400> 21
gacgtccaac

tcctgcaagg
cctggacagg
gcagacagcg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagtc
aaaagatgga
agtgggtctg
acttattact

gagatcaaat

tggtgcagtce
cttctggcta
gtctggaatg
tcaagggccg
gcagcctgeg
actgccttga
gtactggttc
ctccagcaac
aaagtgtaag
tttatgacac
ggaccgacta
gccaacagtg

ccggaggtgg

Ser

Gly Ala

sequence

77 VHVL x A240

aggggctgaa

cacctttact
gattggatac
cttcacaatc
ttctgaggac
ctactggggce
tggtggaagt
tctgtctetg
ttacatgaac
atccaaagtg
ctctctcaca
gagtagtaac

tggatcccag

34/143

Gln Lys Pro
425

Ser Asp Lys

Lys Asp Ala

Ser Glu Asp

475

Ala Val
490

Ser

VL - CEA I

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggttcag
tctccagggg
tggtaccagce
gcttctggag
atcaacagct
ccgctcacgt

gcegtgetga

Gly Ser Pro
430

Gln Gln Gly

445

Ser Ala Asn

460

Glu Ala Asp

Phe Gly Gly

Pro Gln

Ser Gly

Ala Gly

Tyr Tyr

480

Gly Thr

495

VH ; Bispecific single chain

ctggggcctce
tgcactgggt
gccgtggtta
aatccaccag
attactgtgce
cggtcaccgt
gtggagcaga
agcgtgccac
agaagccggg
tcectgeteg
tggaggctga
teggtggegy

ctecagecgge

agtgaaggtg
aaggcaggca
tactaattac
cacagcctac
aagatattat
ctcctcagge
cgacattgta
cctgagectge
caaggcacce
cttcagtggce
agatgctgece
gaccaaggtg

ttcecetetet

60

120

180

240

300

360

420

480

540

600

660

720

780



gcatctectg
gcctacagta
tacaaatcag
aaagatgett
gctgactatt
aagttgaccg
gaggtgcagce
tcctgtgeaa
ccaggaaagg
gagtacagte
ctctatctte

gatagggggc

tcctag

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

22
501
PRT

<220>

<223> SEQ

gagcatcage
tataczggta
actcagataa
cggccaatge
actgtatgat
tectaggtgg
tggtcgagtce
cttetgggtt
cacttgagtg
catctgtgas
aaatgaacac

tacggttcta

ID NO:

antibody

<q00> 22

Asp Val Gin
1

Ser Val Lys

His
35

Met

Gly Tyr Ile

50

Lys
65

Gly Arg

Met Leu

Val
5

Leu

Val Ser

20

Trp Val

Asn Pro

Phe Thr

77 VHVL x

Gln

Arg

Ser

Ile

cagtctcace
ccagcagaag
gcagcagggce
agggatttta
ttggcacage
tggtggttet
aggaggaggce
caccttcact
gttgggtttt
gggtcggtte
cctgagaccet

ctttgactac

artificial sequence

A240

Ser Gly

Ala

Gln
10

Arg Gly

53

Thr Thr

70

Ser Ser

Leu

Arg Ser

Ala

35/143

tgcaccttge
ccagggactce
tetggagtct
ctcatctctg
ggcgettctg
ggcggeggceyg
ttggtacagce
gattactaca
attggaaaca
accatctcca
gaggacagtg

tggggccaag

VL - CEA T

Ala Glu

10

Val

Ser
25

Gly Tyr

Gly Gln

Tyr Thr Asn

Ser
75

Lys

Gle Asp Thr

gcaggggcat
ctceccagta
ccagcegcett
ggctccagte
cggtgttcegg
gctceggtygg
ctgggggtte
tgaactgggt
aagctaatgg
gagataaatc
ccacttatta

ggaccacggt

VH ; Bispecific

Lys Lys

Thr Phe

39

Leu
45

Gly

Tyr Ala

60

Thr Ser

Ale Thr

Pro

Thr

Glu

Asp

Thx

Tyr

caatgttggt
tctectgagg
ctctgcecatce
tgaggatgag
cggagggacc
tggtggttct
tctgagactc
ccgecagect
ttacacaaca
ccaaagcatc
ctgtaccaga

caccgtctcee

Gly Ala

15

Arg Tyr

Ile

Ser Val

Ala Tyr

80

Tyr Cys

840

800

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1506

single chain




Ala

Thr

Gly

Pro

145

Arg

Gly

Gly

Leu

Gln

225

Glu

Ala

Leu

Gln

Ser

305

Lys

Arg
Thr
Ser
130
Ala
Ala
Lys
Val
Thr
210
Gln
Ile
Ser
Arg
Lys
290

Asp

Asp

Tyr

Val

115

Gly

Thr

Ser

Ala

Pro

195

Ile

Trp

Lys

Leu

Arg

275

Pro

Lys

Ala

85

Tyr Asp
100

Thr Val

Gly Ser

Leu Ser

Gln Ser

165

Pro Lys

180

Ala Arg

Asn Ser

Ser Ser

Ser Gly

245

Ser Ala

260

Gly Ile

Gly Ser

Gln Gln

Ser Ala

Asp

Ser

Gly

Leu

150

Val

Arg

Phe

Leu

Asn

230

Gly

Ser

Asn

Pro

Gly

310

Asn

His

Ser

Gly

135

Ser

Ser

Trp

Ser

Glu

215

Pro

Gly

Pro

Val

Pro

295

Ser

ARla

Tyr

Gly

120

Ala

Pro

Tyr

Ile

Gly

200

Ala

Leu

Gly

Gly

Gly

280

Gln

Gly

Gly

Cys

105

Glu

Asp

Gly

Met

Tyr

185

Ser

Glu

Thr

Ser

ARla

265

Ala

Tyr

Val

Ile

36/143

30

Leu

Gly

Asp

Glu

Asn

170

Asp

Gly

Asp

Phe

Gln

250

Ser

Tyr

Leu

Ser

Leu

Asp

Thr

Ile

Arg

155

Trp

Thr

Ser

Ala

Gly

235

Ala

Ala

Ser

Leu

Ser

315

Leu

Tyr

Ser

val

140

Ala

Tyr

Ser

Gly

Ala

220

Gly

Val

Ser

Ile

Arg

300

Arg

Ile

Trp

Thr

125

Leu

Thr

Gln

Lys

Thr

205

Thr

Gly

Leu

Leu

Tyr

285

Tyr

Phe

Ser

Gly

110

Gly

Thr

Leu

Gln

Val

190

Asp

Tyr

Thr

Thr

Thr

270

Trp

Lys

Ser

Gly

85

Gln

Ser

Gln

Ser

Lys

175

Ala

Tyr

Tyr

Lys

Gln

255

Cys

Tyr

Ser

Ala

Leu

Gly

Gly

Ser

Cys

160

Pro

Ser

Ser

Cys

Val

240

Pro

Thr

Gln

Asp

Ser

320

Gln



37/143

325 330 335

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly Ala

&

340 345 380

Sexr Ala Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly
355 360 365

Gly Ser Gly Gly Gly Giy Ser Gly Gly Gly Gly Ser Glu Val Gln Leu
370 375 380

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Len
385 390 395 400

Ser Cys Ala Thr Ser Giy Phe Thr Phe Thr Asp Tyr Tyr Me:t Asn Trp
405 410 415

Val Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu 3ly Phe Ile Gly
420 425 430

Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser Ala Ser Val Lys Gly
435 440 445

Arg Phe Thr Ile Ser Arg Asp Lys Ser Gln Ser Ile Leu Tyr Leu Gln
450 455 460

Met Asn Thr Leu Arg Ala Glu Asp Ser Ala Thr Tyr Tyr Cys Thr Arg
465 470 475 480

Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr
485 490 495

Val Thr Val Ser Ser
500

<210> 23

<211> 1500

<212> DNA

<213> artificial seguence

€220>
<223> A5 VH - R240 VL x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 23
gaggtgcagc tggtcgagtc tgggggagge gtggtccage ctgggaggtc cctgagacte 60

tcctgtgcag cctctggatt caccctcagt acctatgecca tgcactgggt ccgccagget 120




ccaggcaagg
gcagactccg
ctgcaaatga
gggctacggt
ggtggtggtt
ccggcttcece
ggcatcaatg
cagtatctcce
cgcttctctg
cagtctgagg
ttecggeggag
gtgcagtcag

tctggctaca

ctggaatgga
aagggccgcet
agcctgegtt
tgccttgact
actggttctg
ccagcaactc
agtgtaagtt
tatgacacat
accgactact
caacagtgga
<210>
<211>

<212>
<213>

24
488
PRT

<220>
<223>

ggctggagtg
tgaagggceg
acagcctgag
tctactttga
ctggeggegy
tctectgeatc
ttggtgcecta
tgaggtacaa
catccaaaga
atgaggctga
ggaccaagtt
gggctgaagt

cctttactag

ttggatacat
tcacaatcac
ctgaggacac
actggggcca
gtggaagtgg
tgtctetgtce
acatgasactg
ccaaagtggce
ctctcacaat

gtagtaaccc

antibody

<400> 24

ggtggcactt
attcaccatc
agctgaggac
ctactggggce
cggcteeggt
tcctggagea
cagtatatac
atcagactca
tgcttcgygee
ctattacecgt
gaccgtccta
gaaaaaacct

gtacacgatg

taatcctaéc
tacagacaaa
tgcaacctat
aggcaccacg
aggttcaggt
tccaggggag
gtaccagcag
ttctggagtce
caacagcttg

gctcacgtte

artificial sequence

A5 VH - A240 VL x SEQ ID NO:

38/143

atatcaaatg
tccagagaca
acggeccgtgt
cazagggacca
ggtggtygtt
tcagccagtc
tggtaccage
gataagcagc
aatgcaggga
atgatttgge
tcecggaggtg
ggggcctcag

cactgggtaa

cgtggttata
tccaccagea
tactgtgcaa
gtcaccgtct
ggaccagacg
cgtgecacce
aagcegggca
cctgeteget
gaggctgaag

ggtggcggga

77 VHVL

atggaagcaa
attccaagaa
attactgtgce
cggtcaccgt
ctgagctegt
tcacctgeac
agaagccagg
agggctctgy
ttttactcat
acagcggege
gtggatccga
tgaaggtgtc

ggcaggcace

ctaattacqga
cagcctacat
gatattatga
cctcaggega
acattgtact
tgagctgeag
aggcacccaa
tcagtggceag
atgctgccac

ccaaggtgga

taaatactat
cacgctgtat
gagagatagy
ctcctcaggt
gctgactcag
cttgcgeaqgg
gagtcctccce
zgtctccage
ctctgggcte
ttctgeggtg
cgtccaactg
ctgcaaggct

tggacagggt

agacagegte
ggaactgagc
tgatcattac
aggtactagt
gacccagtct
agccagtcaa
aagatggatt
tgggtctgag
ttattactgc

gatcaaatag

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

; Bispecific single chain




Glu

Ser

Ala

Ala

Lys

65

Leu

Ala

Thr

Ser

Ser

145

Gly

Gly

Gln

Ser

Glu
225

Val

Leu

Met

Leu

50

Gly

Gln

Arg

Thr

Gly

130

Ile

Ser

Gln

Ala A

210

Ala

Gln

Arg

His

35

Arg

Met

Val

115

Gly

Ser

Asn

Pro

Gly

185

Asp

Leu

Leu

20

Trp

Ser

Phe

Asn

g

100

Thr

Gly

Pro

Val

Pro

180

Ser

Tyr

val

Ser

val

Asn

Thr

Ser

85

Val

Gly

Gly

Gly

165

Gln

Gly

Gly

Tyr

Glu

Cys

Arg

Ile

70

Leu

Leu

Ser

Ser

Ala

150

Ala

Tyr

Val

Ile

Cys
230

Ser

Ala

Gln

Gly

Ser

Arg

Arg

Glu

135

Ser

Tyr

Leu

Ser

Leu

215

Met

Gly

Ala

Ala

40

Ser

Arg

Ala

Phe

Gly

120

Leu

Ala

Ser

Leu

Ser
200

Leu 1

Ile

Gly

Ser

25

Pro

Asn

Asp

Glu

Tyr

105

Gly

val

Ser

Ile

Arg

185

Arg

Trp

39/143

Gly

10

Gly

Gly

Lys

Asn

Asp

80

Phe

Gly

Leu

Leu

Tyr

170

Tyr

Phe

Ser

His Se

Val

Phe

Lys

Tyr

Thr

Bsp

Thr

Thr

155

Trp

Lys

Gly

r

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Ser

Gln

140

Cys

Tyr

Ser

2la

Leu

220

Gly

Gln

Leu

Leu

45

Ala

Asn

val T

Trp

Gly

125

Pro

Thr

Gln

Asp

Ser

205

Gln

Ala

Pro

Ser

30

Glu

Asp

Thr

Sly

110

Gly

Ala

Leu

Gln

Ser

130

Lys

Ser

Ser

Gly

Thr

Trp

Ser

Leu

Tyr

85

Gly

Ser

Arg

Lys

175

Asp

Asp

Glu

Ala

Arg

Tyr

val

Val

Tyr

80

Cys

Gly

Leu

Arg

160

Prc

Lys

Ala

Asp

Val
240




Phe

Asp

Ser

Thr

Gly

305

Lys

Met

Ala

Thr

Gly

385

Pro

Arg

Gly

Gly

Leu
465

Gly

Val

Val

Met

290

Tyr

Gly

Glu

Arg

Thr

370

Ser

Ala

Ala

Lys

val
450

Thr

Gly

Gln

Lys

275

His

Ile

Arg

Leu

Tyr

355

Val

Gly

Thx

Ser

Ala
435

Ile

Gly

Leu

260

val

Trp

Asn

Phe

Ser

340

Tyr

Thr

Gly

Leu

Gln
420

Pro

Ala

Asn

Thr

245

Val

Ser

Val

Pro

Thr

325

Ser

Asp

vVal

Ser

Ser

405

Ser

Lys

Arg

Ser

Lys

Gln

Cys

Arg

Ser

310

Ile

Leu

Asp

Ser

Gly

390

Leu

Val

Arg

Phe

Leu
470

Leu

Ser

Lys

Gln

295

Arg

Thr

Arg

His

Ser

375

Gly

Ser

Ser

Trp

Ser
455

Glu

Thr

Gly

Ala

280

Ala

Gly

Thr

Ser

Tyr

360

Gly

Ala

Pro

Tyr

Ile
440

Gly

Ala

Val

Zla

265

Ser

Pro

Tyr

Asp

Glu

345

Cys

Glu

Asp

Gly

Met
425

Tyr

Ser

Glu

40/143

Leu

250

Glu

Gly

Gly

Thr

Lys

330

Asp

Leu

Gly

Asp

Glu

410

Asn

Asp

Gly

Asp

Ser

vVal

Gln

Asn

315

Ser

Asp

Thr

Ile

395

Arg

Trp

Thr

Ser

Rla
475

Gly

Lys

Thr

Gly

300

Tyr

Thr

Ala

Tyr

Ser

380

Val

Ala

Tyr

Ser

Gly
460

Ala

Gly

Lys

Phe

285

Leu

Ala

Ser

Thr

Trp

365

Thr

Leu

Thr

Gln

Lys
445

Thr

Thr

Gly

Pro

270

Thr

Glu

Asp

Thr

Tyr

350

Gly

Gly

Thr

Leu

Gln
430

Val

Asp

Tyr

Gly

255

Gly

Arg

Trp

Ser

Ala

335

Tyr

Gln

Ser

Gln

Ser

415

Lys

Ala

Tyr

Tyr

Ser

Ala

Tyr

Ile

val

320

Tyr

Cys

Gly

Gly

Ser

400

Cys

Pro

Ser

Ser

Cys
480



41/143

Gln Gln Trp Ser Ser Rsn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val

485

Glu Ile Lys

<210>
<211>
<212>

25
1497
DNA

<213>

<220>
<223>

antibody

<400> 25
caggccgtge

acctgcacct
aagccaggga
ggctctagag
ttactcatct
agcggcgcett
tectggeggceg
ggcgtggtcce
agtacctatg
cttatatcaa
atctccagag
gacacggccg
ggccaaggga
cagtcaggqgg
ggctacacct
gaatggattg
ggccgcttca
ctgcgttctg
cttgactact
ggttctggtg

gcaactctgt

tgactcagce
tgcgecagggg
gtccteccca
tcteccagecg
ctgggctcca
ctgcggtgtt
gcggcteecgg
agcctgggag
ccatécactg
atgatggaag
acaattccaa
tgtattactg
ccacggtcac
ctgaagtgaa
ttactaggta
gatacattaa
caatcactac
aggacactgce
ggggccaagg
gaagtggagg

ctctgtetee

artificial sequence

ggcttcecte
catcaatgtt
gtatctcctg
cttctcectgea
gtctgaggat
cggcggagag
tggtggtggt
gtccctgaga
ggtccgecag
caataaatac
gaacacgctg
tgcgagagat
cgtctectcee
aaaacctggg
cacgatgcac
tcctageegt
agacaaatcc
aacctattac
caccacggtc

ttcaggtgga

aggggagcgt

490

A240 VL - A5 VH x SEQ ID NO: 77 VHVL

tctgeatcte
ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact
accaagttga
tctgaggtge
ctctectgtg
gctccaggcea
tatgcagact
tatctgcaaa
agggggctac
ggaggtagtyg
gcctcagtga
tgggtaaggce
ggttatacta
accagcacag
tgtgcaagat
accgtctcct
gcagacgaca

gccacccetga

495

; Bispecific single chain

ctggagcatc
gtatatactg
cagactcaga
cttcggcecaa
attactgtat
ccgtectagg
agctggtcga
cagcctctgg
aggggctgga
ccgtgaaggg
tgaacagcct
ggttctactt
gatccgacgt
aggtgtectg
aggcacctgg
attacgcaga
cctacatgga
attatgatga
caggcgaagg
ttgtactgac

gctgcagage

agccagtctc
gtaccagcag
taagcagcag
tgcagggatt
gatttggcac
tggtggtggt
gtctggggga
attcaccctce
gtgggtggca
ccgattcace
gagagctgag
tgactactgg
ccaactggtg
caaggcttct
acagggtctg
cagcgtcaag
actgagcagce
tecattactge
tactagtact
ccagtctcca

cagtcaaagt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

800

860

1020

1080

1140

1200

1260



42/143

gtaagttaca tgaactggta ccagcagaag ccgggcaagg cacccaaaag atggatttat 1320

gacacatcca aagtggcttc tggagtccct gectcgettca gtggcagtgg gtctgggace 1380

gactactctc tcacaatcaa cagcttggag gctgaagatg ctgccactta ttactgecaa 1440

cagtggagta gtaacccgct cacgttcggt ggegggacca aggtggagat caaatag 1497

<210> 26

<211> 498

<212> PRT

<213> artificial sequence

<220>

<223> A240 VL - A5 VH x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 26

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

1 5 10 15

Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala
20 25 30

Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln Tyr
35 40 45

Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gln Gln Gly Ser Gly Val
50 55 60

Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly Ile
65 70 75 80

Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys
85 90 95

Met Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr Lys
100 105 110

Leu Thr Val Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val val Gln
130 135 140

Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Leu
145 150 155 160



Ser

Glu

Asp

Thr

Tyr

225

Gly

val

val

Met

Tyr

305

Gly

Glu

Arg

Thr

Ser
385

Thr

Trp

Ser

Leu

210

Tvr

Gln

Gln

Lys

His

290

Ile

Arg

Leu

Tyx

Val

370

Gly

Tyr

val

Val

195

Tyr

Gly

Leu

Val

275

Trp

Asn

Phe

Ser

Tyr

355

Thz

Gly

Ala

ala

180

Leu

Ala

Thr

Val

260

Ser

Val

Pro

Thr

Ser

340

Asp

Val

Ser

Met
165

Leu I

Gly

Gln

Arg

Thr

245

Gln

Cys

Ser

Ile

325

Leu

Asp

Ser

Gly

His

Arg

Met

Asp

230

val

Ser

Lys

Gln

Arg

310

Thr

Arg

His

Ser

Gly
390

Trp

Ser

Phe

Asn

215

Arg

Thr

Gly

Ala

Ala

295

Gly

Thr

Ser

Tyr

Gly

375

Ala

Val

Asn

Thr

200

Ser

val

Ala

Ser
280

Asp

Glu

Cys

3860

Glu

Asp

Arg

Asp

185

Ile

Leu

Leu

Ser

Glu

265

Gly

Gly

Thr

Lys

Asp

345

Leu

Gly

Asp

43/143

Gln

170

Gly

Ser

Arg

Arg

Ser

250

Val

Gln

Asn

Ser

330

Thr

Asp

Ile

Lla

Erg

Ala

Phe

238

Gly

Thr

Gly

Tyr

315

Ala

Tyr

Ser

Val
395

Pro

Asn

Asp

Glu

220

Tyr

Gly

Lys

Phe

Leu

300

Ala

Ser

Thr

Trp

Thr

380

Leu

Lys

Asp

Phe

Gly

Pro

Thr

285

Glu

Asp

Thr

Tyr

Gly

365

Gly

Thr

Lys

Tyr

180

Ser

Thr

Asp

Gly

Gly

270

Arg

Trp

Ser

Ala

Tyr

350

Ser

Gln

Gly
175

Ala

Tyr

Ser

255

Tyr

Ile

Val

Tyr

335

Cys

Gly

Gly

Ser

Leu

Ala

Asn

Val

Trp

240

Asp

Ser

Thr

Lys

320

Met

Ala

Thr

Gly

Pro
400




44/143

Ala Thr Leu Ser Pro Glu Ala Thr Leu Ser

405

Leu Ser Gly Arg

410

Cys
415

Arg

Ala Gln Val Met Asn Gln Gln Pro

425

Ser Ser

420

Ser Tyr Trp Tyr Lys

430

Gly

Ala Pro Ile

435

Lys Thr Val Ser

445

Lys Tyr Ser Ala

440

Arg Trp Asp Lys Gly

Val Ala Phe Thr

160

Pro Ser Ser Ser Sexr Leu

450

Arg Gly

455

Gly Gly Asp Tyr

Thr
465

Ile Glu

470

Ala Glu Ala

475

Thr Gln

480

Asn Ser Leu Asp Ala Tyr Tyr Cys

Gln Val Glu

495

Asn Pro Leu Thr Phe Thr

485

Trp Sex Ser Gly

490

Gly Gly Lys

Ile Lys

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

27

1500

DNA

artificial sequence

<220>
<223> SEQ ID NO: 77 VHVL x A240

antibody

VL - A5 VH ; Bispecific single chain

<400> 27

gacgtccaac
tecctgeaagg
cctggacagg
gcagacagcg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagtce
aaaagatgga

agtgggtctg

tggtgcagtc
cttctggcta
gtctggaatg
tcaagggecg
gcagcctgeg
actgccttga
gtactggttc
ctccagcaac
aaagtgtaag
tttatgacac

ggaccgacta

aggggctgaa

cacctttact
gattggatac
cttcacaatc
ttctgaggac
ctactgggge
tggtggaagt
tctgtetetg
ttacatgaac
atccaaagtg

ctctctcaca

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggttcag
tctecagggg
tggtaccage
gcttetggag

atcaacagct

ctggggcectce
tgcactgggt
gccgtggtta
aatccaccagq
attactgtge
cggtcacegt
gtggagcaga
agcgtgecac
agaagccggg
tecccetgeteg

tggaggctga

agtgaaggtg
aaggcaggca
tactaattac
cacagcctac
aagatattat
ctcetcagge
cgacattgta
cctgagetge
caaggcacce
cttcagtgge

agatgetgee

60

120

180

240

300

360

420

480

540

600

660



acttattact
gagaztcaast
gcatctcectg
gcctacagta
tacaaatcag
aaagatgctt
gctoactatt
aagttgaccg
gaggtgcagce
tcetgtgeag
ccaggcaagg
gcagactccg
ctgcaaatga

gggctacggt

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

28
4399
PRT

<220>

<223> SEQ

gccaacagtg
ccggaggtygg
gagcatcagce
tatactggta
actcagataa
cggccaatge
actgtatgat
tcctaggtgg
tggtcgagtce
cctetggatt
ggctggagtg
tgaagggceg
acagcctgag

tctactttga

ID NO: 77 V

antibody

<400> 28

Asp Val Gln

1

Ser Val Lys

Thr Met His
35

Gly Tyr Iie
50

Lys Gly Arg
65

Leu Val Gl
5

gagtagtaac
tggatcccag
cagtctecacc
ccagcagaag
gcagcagggce
agggatttta
ttggcacage
tggtggttct
tgggggaggce
caccereagt
ggtggcactt
attcaccatce
agctgaggac

ctactggggce

artificial sequence

HVL x A240

n Ser Gly

Ala

45/143

ccgectecacg:
gccgtgetga
tgcaccttge
ccagggagtce
tctggagtct
ctcatctctyg
ggcgetictg
ggcggcggey
gtggtccage
acctatgeca
atatcaaatg
tccagagaca
acggccgtgt

caagggacca

VL - AS VH

Glu
10

Val

Val Sex Cys
20

Trp Val Arg

Asn Pro Ser

Pne Thr Iie
70

Lys

Gln

Arg

Thr

Ser
25

Ala Gly

Ala Pro

410

Gly

Gly Tyr T

3
o3
'

Lys

Tyr

Gln

Asn

Ser
75

teggtggegg
ctcagecegge
gcaggggcat
ctceecagta
ccagcecegcett
ggctccagtc
cggtgttcgg
gctecggtgg
ctgggaggte
tgcactgggt
atggaagcaa
attccaagaa
attactgtgce

cggtcaccegt

gaccaaggtg
ttcectetet
caatgttggt
tctectgagg
ctctgceatce
tgaggatgag
c¢ggagggacc
tggtggttct
cctgagactc
ccgecagget
taaatactat
cacgctgtat
gagagatagg

ctcctectag

720

840

900

360

1020

1080

1140

1200

1260

1320

1380

1440

1500

; Bispecific single chain

Lys Lys

Thr Phe

Gly Leu
45

Tyr Ala
60

Thr Ser

Pro

Thr

Glu

Asp

Thr

Gly Ala

15

Arg Tyr

Trp Ile

Ser Val

Rla Tyr

80




Met

Ala

Thr

Gly

Pro

145

Arg

Gly

Gly

Leu

Gln

225

Glu

Ala

Leu

Gln

Ser
305

Glu

Arg

Thr

Ser

130

Ala

Lys

Val

Thr

210

Gln

Ile

Ser

Arg

Lys
290

Leu

Tyr

Val

115

Gly

Thr

Ser

Pro

195

Ile

Trp

Lys

Arg
275

Pro

Lys

Ser

Tyr

100

Thr

Gly

Leu

Gln

Pro

180

Ala

Asn

Ser

Ser

Ser
260

Gly I

Gly

Gln

Ser
g5

Ser

Ser

Ser

165

Lys

Arg

Ser

Ser

Gly

245

Ala

Ser

Gln

Leu

Ser

Gly

Leu

150

val

Arg

Phe

Asn 7

230

Gly

Ser

Asn

Pro

Gly
310

Arg

Ser

Gly

135

Ser

Ser

Trp

Ser

Glu

215

Gly

Pro

Val

Fra

295

Ser

Ser

Tyr

Gly

120

Ala

Pro

Ile

Gly

200

Ala

Leu

Gly

Gly

Gly

280

Gln

Gly

Glu

Cys

105

Glu

Asp

Gly

Met

Tyr

i85

Ser

Glu

Thr

Ser

Ala

265

Ala

Tyr

Val

46/143

AsD

90

Leu

Gly

Asp

Glu

Asn

170

Asp T

Gly

Asp

Phe

Gln

250

Ser

Tyr

Ser

Thr

Asp

Thr

Ile

Arg
155

Ser
Ala
Gly
235
Ala
Ala
Ser

Teu

Ser
315

Ala

Tyr

Ser

vVal

~40

2la

Ser

Gly

ala

220

Gly

val

Ser

Ile

Arg
300

Thr

Trp

Thx

125

Leu

Thr

Gln

Lys

Thr

205

Thr

Gly

Leu

Leu

Tyr

285

Tyr

Tyr

Gly

110

Gly

Thr

Leu

Gln

Val

190

Asp

Tyr

Thr

Thr

Thr

270

Trp

Sex

Tyr

g5

Ser

Gln

Ser

Ala

Tyr

Tyr

oys

Gln

255

Cys

Tyr ¢

Ser

Alz

Cys

Gly

Gly

Ser

Cys

1€0

Pro

Ser

Ser

Val
240

Pro

Thr

Ser
320




+7/143

Lys Asp Ala Ser Ala Asn Ala Gly Ile Zeu Leu Ile Ser Gly Leu Gln
325 330 335

Ser Glu Asp Glu ARla Asp Tyr Tyr Cys ¥et Ile Trp His Ser Gly Ala
340 345 350

Ser Ala Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly
355 360 365

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

Val Glu Ser Gly Gly Gly vVal val Gln Pro CGly Arg Ser Leu Arg Leu
385 390 395 400

Ser Cys Ala Ala Ser Gly Phe Thr Leu Ser Thr Tyr Ala Met His Trp
405 410 415

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Leu Ile Ser
420 425 430

Asn Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe
435 440 445

Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Lec Tyr Leu GLn Met Asn
45¢C 455 460

Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Asp Arg
465 470 475 460

Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr val Thr
485 490 495

Val Ser Ser

<210> 29

<211> 1500

<212> DNA

<213> artificial sequence

<220>
<223> SEQ ID NO: 77 VHVL x B5 VH - A240 VL ; Bispecific single chain
antibody

<400> 29




gacgtccaac
tcctgecaagg
cctggacagg
gcagacagcg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagtc
aaaagatgga
agtgggtctg
acttattact
gagatcaaat
gtccagcectg
tatgccatgce
tcaaatgatg
agagacaatt
gccgtgtatt
gggaccacgg

ggtggttctg

gccagtctca
taccagcaga
aagcagcagqg
gcagggattt
atttggcaca
30

439
PRT

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

<220>

<223> SEQ

tggtgcagtc
cttctggceta
gtctggaatg
tcaagggccg
gcagcctgeg
actgccttga
gtactggtte
ctccagcaac
aaagtgtaag
tttatgacac
ggaccgacta
gccaacagtg
ccggaggtgg
ggaggtcect
actgggtceg
gaagcaataa
ccaagaacac
actgtgcgag
tcaccgtctce
agctcgtgcet
cctgcacctt
agccagggag
gctctggagt
tactcatcte

gcggcgcettce

ID NO:

antibody

aggggctgaa
cacctttact
gattggatac
cttcacaatc
ttctgaggac
ctactggggc
tggtggaagt
tectgtctctg
ttacatgaac
atccaaagtg
ctctctcaca
gagtagtaac
tggatccgag
gagactctcc
ccaggctcca
atactatgca
gctgtatctg
agataggggg
ctcaggtggt
gactcagccg
gegeagggge
tcectecccag
cteccagecge
tgggctccag

tgeggtgtte

artificial sequence

48/143

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggttcag
tcteccaggag
tggtaccagc
gcttetggag
atceacagct
ccgctcacgt
gtgcagetgg
tgtgcagect
ggcaaggggce
gactccgtga
caaatgaaca
ctacggttct
ggtggttctg
gcttcectet
atcaatgttg
tatctcctga
ttctetgeat
tctgaggatg

ggcggaggga

77 VHVL x A5 VH - R240 VL

ctggggectce
tgecactgggt
gcegtggtta
aatccaccag
attactgtgce
cggtcaccgt
gtggagcaga
agcgtgccac
agaagccggg
tcectgeteg
tggaggctga
teggtggegg
tcgagtctgg
ctggattcac
tggagtgggt
agggccgatt
gcctgagagce
actttgacta
gcggcggcegg
ctgcatctee
gtgcctacag
ggtacaaatc
ccaaagatgce
aggctgacta

ccaagttgac

agtgaaggtg
aaggcaggca
tactaattac
cacagcctac
aagatattat
ctcecteagge
cgacattgta
cctgagectge
caaggcacce
cttcagtggc
agatgctgcee
gaccaaggtg
gggaggegty
cctcagtacce
ggcacttata
caccatctec
tgaggacacg
ctggggccaa
cteecggtggt
tggagcatca
tatatactgg
agactcagat
tteggecaat
ttactgtatg

cgtcctatag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

; Bispecific single chain



<400>

30

Asp Vel Gln

1

Ser

Thr

Gly

Lys

65

Met

Ala

Thr

Gly

Pro

145

Arg

Gly

Gly

Leu

Gln
225

val

Met

Tyr

50

Gly

Glu

Arg

Thx

Ser

130

Ala

Ala

Lys

Val

Thr

210

Gln

Lys

His

35

Ile

Arg

Leu

Tyr

Val

115

Gly

Thr

Ser

Ala

Pro

185

Ile

Trp

Leu

Val

20

Trp

Asn

Phe

Ser

Tyr

100

Thr

Gly

Leu

Gln

Pro

180

Ala

Asn

Ser

val

Ser

val

Pro

Thr

Ser

85

Asp

val

Ser

Ser

Ser

165

Lys

Arg

Ser

Ser

Gln

cys

Arg

Ser

Ile

70

Leu

Asp

Ser

Gly

Leu

150

val

Arg

Phe

Leu

Asn
230

Lys

Gln

Arg

Thr

Arg

His

Ser

Gly

135

Ser

Ser

Trp

Ser

Glu

215

Pro

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

Gly

120

Ala

Pro

Tyr

Ile

Gly

200

Ala

Leu

Ala

Ser

25

Pro

Tyr

Asp

Glu

Cys

105

Glu

Asp

Gly

Met

Tyr

185

Ser

Glu

Thr

49/143

Glu

10

Gly

Gly

Thr

Lys

Asp

Leu

Gly

Asp

Glu

Asn

170

Asp

Gly

Asp

Phe

Val

Tyr

Gln

Asn

Ser

75

Thr

Asp

Thr

Ile

Arg

Thr

Gly

Tyr

60

Thr

Ala

Tyr

Ser

val

140

Ala

155 .

Trp

Thr

Ser

Ala

Gly
235

Tyr

Ser

Gly

Ala
220

Lys

Phe

Leu

45

Ala

Ser

Thr

Trp

Thr

125

Leu

Thr

Gln

Lys

Thr

205

Thr

Gly

Pro

Thr

30

Glu

Asp

Thr

Tyr

Gly

110

Gly

Thr

Leu

Gln

Val

150

Asp

Tyr

Thr

Gly

Arg

Trp

Ser

Ala

Tyr

95

Gln

Ser

Gln

Ser

Lys

175

Ala

Tyr

Tyr

Lys

RAla

Tyr

Ile

Val

Tyr

80

Cys

Gly

Gly

Ser

Cys

160

Pro

Ser

Ser

Cys

Val
240



Glu

Gly

Ala

Ala

Ser

305

Arg

Rla

Phe

Gly

Leu

385

Ala

Ser

Leu

Ser

Leu
465

Ile

Gly

Ser

Pro

290

Asn

Asp

Glu

Tyr

Gly

370

Val

Ser

Ile

Arg

Arg

450

Ile

Lys

Gly

Gly

275

Gly

Lys

Asn

Asp

Phe

355

Gly

Leu

Leu

Tyr

Tyr

435

Phe

Ser

Ser

Val

260

Phe

Lys

Tyr

Ser

Thr

340

Asp

Gly

Thr

Thr

Trp

420

Lys

Ser

Gly

Gly

245

Val

Thr

Gly

Tyr

Lys

325

Ala

Tyr

Ser

Gln

Cys

405

Ser

Ala

Leu

Gly

Gln

Leu

Leu

Ala

310

Asn

vVal

Trp

Gly

Pro

390

Thr

Gln

Asp

Ser

Gln
470

Gly

Pro

Ser

Glu

295

Asp

Thr

Tyr

Gly

Gly

375

Ala

Leu

Gln

Ser

Lys

455

Ser

Gly

Gly

Thr

280

Trp

Ser

Leu

Tyr

Gln

360

Gly

Ser

Arg

Lys

Asp

440

Asp

Glu

Ser

Arg

265

Tyr

Val

Val

Tyr

Cys

345

Gly

Gly

Leu

Arg

Pro

425

Lys

Ala

Asp

50/143

Glu

250

Ser

Rla

Ala

Lys

Leu

330

Ala

Thr

Ser

Ser

Gly

410

Gly

Gln

Ser

Glu

val

Leu

Met

Leu

Gly

315

Gln

Arg

Thr

Gly

Ala

385

Ile

Ser

Gln

Ala

Ala
475

Gln

Arg

His

Ile

300

Arg

Met

Asp

val

Gly

380

Ser

Asn

Pro

Gly

Asn
460

Leu

Leu

Trp

285

Ser

Phe

Asn

Arg

Thr

365

Gly

Pro

Val

Pro

Ser
445

‘Ala

Tyr

val

Ser

270

Val

Asn

Thr

Ser

Gly

350

Val

Gly

Gly

Gly

Gln

430

Gly

Gly

Tyr

Glu

255

Cys

Arg

Asp

Ile

Leu

335

Leu

Ser

Ser

Ala

Ala

415

Tyr

Val

Ile

Cys

Ser

Ala

Gln

Gly

Ser

320

Arg

Arg

Ser

Glu

Ser

400

Tyr

Len

Ser

Leu

Met
480



517143

Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr Lys Leu

485

Thr Val Leu

<210>
<211>
212>
<213>

31

<220>
<223>

1506
CNA
artificial sequence

antibody

<400> 31
gaggtgcagce

tcctgtgeag
ccagggaagg
gaatacgcceg
ctgtatctte
gatagggggce
tcaggtogtg
actcagcegg
cgcaggggca
ccteeccagt
tccagecget
gggctccagt
gcggtgtteg
caactggtge
aaggcttctg
cagggtcigg
agcgtcaagg
ctgagcagce
cattactgcece

actagtactg

tggtcgagtce
cgtctggatt
ggctggaatg
cgtctgtgaa
aaatgaacag
tacggttcta
gtggttctgg
ctteectete
tcaatgttgg
atctcctgag
tctetgeate
ctgaggatga
gcggagggac
agtcaggggc
gctacacctt
aatggattgg
gcegettceac
tgegttetga
ttgactactg

sttetggtyg

tgggggagge
caccgtcagt
ggtaggttte
aggcagattc
cctgagagee
ctttgactac
cggeggegge
tgecatctect
tgcctacagt
gtacaaatca
caaagatgcet
ggctgactat
caagttgacc
tgaagtgaaa
tactaggtac
atacattaat
aatcactaca
ggacactgca
gggccaaggc

aagtggaggt

490

ttggtceage
agctactgga
attagaaacs
accatctcaa
gaggacacgg
tggggccaag
tceggtggtg
ggagcatcag
atatactggt
gactcagata
tcggccaatg
tactgtatga
gtcctateeg
aaacctgggg
acgatgcact
cctageegtg
gacaaatcca
acctattact

accacggtca

teaggtggag

ctgggaggte
tgcactgggt
aagctaatgg
gagatgattc
cegtgtatta
ggaccacggt
gtggttctga
ccagtctcac
accagcagaa
agcagcaggg
cagggatttt
tttggcacag
gaggtggtqgg
cctcagtgaa
gggtaaggca
gttatactaa
ccagcacagc
gtgcaagata
ccgtetecte

cagacgacat

495

cctgagacte
ccgecaaget
tgggacaaca
caagaacacg
ctgtgcaaga
cacecgicice
gctegtgetg
ctgcacctig
gccagggagt
ctctggagtce
actcatctct
cggegetict
atccgacgte
ggtgtectge
ggcacctgga
Ttacgcagac
ctacatggaa
ttatgatgat
aggcgaaggt

tgtactgace

BS VH - A240 VL x S=Q ID NC: 77 VEVL ; Bispecific single chain

60

120

180

240

300

360

420

480

540

600

660

720

780

840

300

960

1020

1080

1140

1200




cagtctccag
agtcaaagtg
tggatttatg
tctgggaccg
tactgccaac
aaatag
<210> 32
<211> 501
<212> PKT

<213>

<220>
<223>

caactctgtc
taagttacat
acacatccaa
actactctct

agtggagtag

antibody

<400> 32
Glu Val Gln
1

Ser Leu Arg

Trp Met His
35

Gly Phe Ile
50

Ser Val Lys
65

Leu Tyr Leu

Tyr Cys Ala

Gln Gly Thr
115

Gly Gly Ser
130

Leu

Leu

20

Trp

Arg

Gly

Gln

Arg

100

Thr

Gly

Val

Ser

val

Asn

Arg

Met

85

Asp

Val

Glu

Cys

Arg

Zhe

Asn

Arg

Thr

Gly

artificial sequence

Ser

Ala

Gln

Ala

35

Thr

Ser

Gly

Val Se

Gly
135

tctgteteca
gaactggtac
aztggettcet
cacaatcaac

taaccegcete

BS VH - A240 VL x SEG ID

Gly

Ala

Ala

40

Asn

ile

Leu

Leu

Ser

52/143

3gggageetg

cagcagaagce

ggagtccetg

agcttggagg

acgttcggtg

NO:

Gly

Ser

25

Pro

Gly

Ser

Arg

Arg

105

Ser

Glu

77 VHVL

Gly
10

Gly

Gly

Arg

Ala

S0

Phe

Gly

Leu

Leu

Phe

Lys

Thx

Asp

Glu

Tyr

Gly

Val

ccacccetgag

cgggcaagge

ctegetteag

ctgaagatgce

gcgggaccaa

ctgcagagcece
acccazazga
tggcagtgygg
tgccacttat

ggtggagatc

1260

1320

1380

1440

1500

15086

; Zispecific single chain

Val

Thr

Gly

Thr

60

Asp

Asp

Phe

Gly

Leu
14C

Gln

val

Leu

45

Glu

Ser

Thr

Asp

-

Sly
125

Thr

Ser

30

Glu

Tyr

Lys

Ala

Tyx

110

Ser

Gln

Ser

Trp

Asn

Val
g5

Trp

Arg

Tyr

val

Ala

Thr

80

Tyr

Gly

Gly

Ala




Ser

145

Arg

Lys

Asp

Asp

Glu

225

Ala

Gly

Gly

Arg

Trp

305

Ser

Ala

Tyr

Gln

Leu

Arg

Lys

Ala

210

Asp

Val

Ser

Bla

Tyr

290

Ile

Cys

Gly
370

Ser

Gly

Gly

in

185

Ser

Glu

Phe

Asp

Ser

275

Thr

Gly

Lys

Met

Ala

355

Thrx

Ala

Ile

Ser

180

Gln

Ala

Ala

Gly

Val

260

Val

Met

Tyr

Gly

Glu

340

Arg

Thr

Ser

Asn

165

Pro

Gly

Asn

Asp

Gly
245

Gln

Lys

His

Ile

Arg

325

Leu

Tyr

val

Pro
150

val

Ser

Ala

Tyr
230

Leu

Val

Trp

Asn

310

Ser

Tyr

Thr

Gly

Gly

Gly

Gly

215

Tyr

Thr

Val

Ser

Val

295

Pro

Thr

Ser

Asp

Val
375

Ala

Ala

Tyr

vVal

200

Ile

Cys

Lys

Gln

Cys

280

Arg

Ser

Ile

Leu

Asp
360

Ser

Tyr

Leu

185

Ser

Leu

Met

Leu

Ser

265

Lys

Gln

Arg

Thr

Arg

345

His

53/143

Ala

Ser

170

Leu

Ser

Leu

Ile

Thr
250

Gly

Ala

Ala

Gly

Thr

330

Ser

Tyr

Gly

Ser

155

Ile

Erg

Rrg

Ile

Trp

235

Val

Ala

Ser

Pro

Tyr

315

Asp

Glu

Cys

Glu

Leu

Tyr

Tyr

Phe

Ser

220

His

Leu

Gly

Gly

300

Thr

Lys

Asp

Leu

Gly
3E0

Thr

Trp

Lys

Ser

205

Gly

Ser

Ser

Val

Tyr

285

Gln

Asn

Ser

Thr

Asp

365

Thr

Cys

Tyr

Ser

130

Ala

Gly

Gly

Lys

270

Thr

Gly

Tyr

Thr

Ala

350

Tyx

Ser

Thr

Gln

175

Asp

Ser

Gln

Ala

Gly
255

Lys

Phe

Ala

Sex

335

Thr

Trp

Thr

Leu
160

Gln

Lys

Ser

Ser

240

Gly

Pro

Thr

Glu

Asp

320

Thr

Tyr

Gly

Gly




Ser
385

Gly Gly

Gln Ser Prc

Ser Cys Arg

Lys Prc Gly

435

Ala Ser

45¢C

Gly

Tyr Ser Leu

465

Tyr Cys Gln

Lys Val Glu

<2.C>
<211>
<212>
<213>

33
15C3
DNA

<22C>
<223>

Ser Gly

Gly

Ser Gly

390

Thr
4G5

Ala

Ala
420

Ser

Lys Ala

Val

Prc

Thr Ile

Leu

Gln

Pro

Ala

Asn

Scr Leu

Ser Val

Arg
440

Arg
455

Ser L

1]
e

470

Gln Tr

4€5

Ile
500

Lys

antibody

<400> 33
caggccgtge

acctgcacct
aagccaggga
ggctctggag
ttactcatct
ageggegett
tctggeggceg
ggcttggtece

agtagctact

tgactcagcc
tgcgcagggg
gtcectecccca
tctccagecg
ctgggctcca
ctgcggtgt:
geggeteegy
agcctgggag

ggatgcactg

Ser

Ser Asn

artificial seguence

ggcttcccte
catcaatgtt
gtatctcctyg
cttctctgea
gtctgaggat
cggcggaggyg
tggtggtggt
gtccctgaga

ggtccgccaa

Pte S

54/143

Rla Asp

Gly g
395

Ser Pro

410

Gly

Ser
425

Tyr Met

Ile Tyr

Gly Ser

Glu Ala Glu

475

Pro Leu Thr

490

B240 VL - BY VH x SEQ ID NO: 77 VHVL

tctgcatctce
ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact
accaacttca
tctgacgtge
ctectectgtg

gctccaggga

Ile val

Gla g Ala

Asn Trp Tyr

430

Thr
445

Ser

Gly Ser

460

Gly

Asp Ala Ala

Phe Gly Gly

; Bispecific single chain

ctggagcatc
gtatatactg
cagactcaga
cttcggccaa
attactgtat
ccgtectagg
egctggtega
cagcgtctgg

aggggctgga

Thr
400

Leu

Thr
415

Leu

Gln Gln

Lys Val

Thr Asp

Thr Tyr

480

Cly
495

agccagtctc
gtaccagcag
taagcagcag
tgcagggatt
gatttggcac
tggtggtggt
gtctggegyga
attcaccgtc

atgggtaggt

60

120

180

240

300

36C

42¢C

48C

540




ttcattagaa
ttcaccatct
gccgaggaca
tactggggcec
ctggtgcagt
gcttctgget
ggtctggaat
gtcaagggcc
agcagectge
tactgecttg
agtactggtt
tcteccagcaa
caaagtgtaa
atttatgaca
gggaccgact
tgccaacagt
tag

<210>
<211>

<212>
<213>

34
500
PRT

<220>
<223>

acaaagctaa
caagagatga
cggccgtgta
aagggaccac
caggggctga
acacctttac
ggattggata
gcttcacaat
gttctgagea
actactgggg
ctggtggaag
ctctgtctcect
gttacatgaa
catccaaagt
actctctcac

ggagtagtaa

antitody

<400> 34

Gln Ala Val Leu

1

Ser Ala Ser Leu

Tyr Ser Ile Tyr

35

Leu Leu Arg Tyr

5

20

Thr Gln

Thx Cys

Trp Tyr

Lys Ser

tggtggoaca
ttccaagaac
ttactgtgca
ggtcaccgtc
agtgaaaaaa
taggtacacg
cattaatcct
cactacagac
cactgcaace
ccaaggcace
tgygaggttca
gtctccaggg
ctgotaccag
ggcttctgga
aatcaacagc

ccegeteacyg

artificlal seguence

A240 VL - BS VH % SEQ ID NO:

Pro Ala

Thr Leu

Gln
40

Gln

Asp Ser

55/143

acagaatacg
acgctgtatc
agagataggg
tcectecggag
cctggggcecet
atgcactcgg
agccgtgett
aaatccacca
tattactctyg
acggtcaccy
ggtggagcag
gagcgtgcca
cagaagccgg
gtcectgctce
ttggaggctg

ttcggtggeg

77 VHVL

Leu Ser

1
L

Ser

Arg
25

Arg Gly

Pro

Lys

Asp

ccgegtcetgt
ttcaaatgaa
ggctacggtt
gtggtggatc
cagtgaaggt
taaggcaggce
atactaatta
gcacagccta
caagatatta
tctecteagg
acgacattgt
ccctgagetg
gcaaggcacc
gcttcagtgg
aagatgctge

gcaccaaggt

gaaaggcaga
cagcctgaga
ctactttgac
cgacgtccaa
gtectgcaag
acctggacag
cgcagacagc
catggaactg
tgatgatcat
cgaaggtact
actgacccag
cagagccagt
caaaagatgqg
cagtgggtct
cacttattac

ggagatcaaa

720

780

1080

1140

1200

1320

1380

1440

1500

1503

; Bispecific single chain

Ala Ser Pro

val
30

Ile

Asn

Ser

Gln G

Ala

Ala

Gln Tyr

Gly Val




Ser

65

Leu

Met

Leu

Gly

Pro

145

Ser

Glu

Tyr

Lys

Ala

225

Tyr

Ser

Ala

Tyr

50

Ser

Leu

Ile

Thr

Gly

130

Gly

Ser

Trp

Ala

Asn

210

Trp

Asp

Ser

Thr

Arg

Ile

Trp

val

115

Ser

Arg

Tyr

Val

Ala

185

Thr

Tyr

Gly

Val

Val

275

Met

Phe

Ser

His

100

Leu

Glu

Ser

Trp

Gly

180

Ser

Leu

Tyr

Gln

Gln

2860

Lys

His

Ser

Gly

85

Ser

Gly

Val

Leu

Met

165

Phe

Val

Tyr

Cys

Gly

245

Leu

Val

Trp

Ala
70

Leu

Gly

Gln

Arg

150

His

Ile

Lys

Leu

Ala

230

Thr

Val

Ser

Val

55

Ser

Gln

Ala

Gly

Leu

135

Leu

Trp

Arg

Gly

Gln

215

Arg

Thr

Gln

Cys

Arg

Lys

Ser

Ser

Gly

120

Val

Ser

Val

Asn

Arg

200

Met

Asp

Val

Ser

Lys

280

Gln

Asp

Glu

Ala

105

Ser

Glu

Cys

Arg

Lys

185

Phe

Asn

Arg

Thr

Gly

265

Ala

Ala

56/143

Ala

Asp

Val

Gly

Ser

Ala

Gln

170

Ala

Thr

Ser

Gly

Val

250

Ala

Ser

Pro

Ser
75

Glu

Gly

Gly

Ala

155

Ala

Asn

Ile

Leu

Leu

235

Ser

Glu

Gly

Gly

60

Ala

Ala

Gly

Gly

Gly

140

Ser

Pro

Gly

Ser

Arg

220

Arg

Ser

Val

Tyr

Gln

Asn

Asp

Gly

Gly

125

Gly

Gly

Gly

Gly

Arg

205

Ala

Phe

Gly

Lys

Thr

285

Gly

Ala

Tyr

Gly

110

Ser

Phe

Lys

Thr

190

Asp

Glu

Tyr

Gly

Lys

270

Phe

Leu

Gly

Tyr

95

Thr

Gly

Val

Thr

Gly

175

Asp

Asp

Phe

Gly

255

Pro

Thr

Glu

Ile

80

Cys

Lys

Gly

Gln

Val

160

Leu

Glu

Ser

Thr

Asp

240

Gly

Gly

Arg

Trp



290

Ile Gly

305

val Lys

Tyr Met

Cys Ala

Gly Thr
370

Gly Gly S

385

Ser Pro

Cys Arg

Pro Gly

Ser Gly
450

Ser Leu
465

Cys Gln

Val Glu I

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

Tyr

Gly

Glu

Arg

355

Thr

Rla

Ala

Lys

435

Val

Thr

Gln

35
15C6
DN&

Ile

Ar

Leu

340

Tyr

Val

Gly

Thr

Ser

£20

Rla

ile

Trp

Lys
500

Asn

Phe

325

Ser

Tyr

Thr

Gly

Leu

405

Gln

Ala

Asn

Ser
485

Pro
310

Thr I

Ser

Asp

val

Ser

3390

Ser

Ser

Lys

Arg

Ser

470

Ser

Ser

Leun

Asp

Ser

375

Gly

Leu

val

Arg

Leu

Asn

artificial seguence

Arg

Thr

Arg

His

360

Ser

Ser

Ser

Trp
440

e Ser

Glu

Pro

Gly

Thr

Ser

345

Tyr

Gly

Rla

Tyr

425

Ile

Gly

Ala

Leu

37/143

Tyr

Asp

330

Glu

Cys

Glu

Asp

Met

Tyr

Ser

Glu

Thr
490

Thr
315
Lys
Esp
Leu
Cly
Asp
385
Glu
Rsn
Asp
Cly
Aéb
475

EFhe

308

Asn

Ser

Thr

Asp

Thr

380

Ile

Arg

Trp

Thr

Ser

460

Ala

Gly

Tyr

Thr

Ala

Tyr

365

Ser

Val

Ala

Tyr

Ser

445

Gly

Ala

Gly

Ala

Ser

Thr

350

Trp

Thr

Leu

Thr

Gln

430

Lys

Thr

Thr

Gly

Esp

Thr
335

Tyr T

Gly S

Thr

Leun

415

Gln

val

ASp

Tyr

Thr
495

Ser
320

Ela

Gln

Gln
400

Ser

Ala

Tyr
480

Lys



<220>

<223> SEQ

ID NO:

antibody

<400> 35
gacgtccaac

tcctgcaagg
cctggacagg
gcagacagceg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagte
aaaagatgga
agtgggtctg
acttattact
gagatcaaat
gtccagectg
tactggatgce
agaaacaaag
atctcaagag
zacacggcecg
ggccaaggga
ggtggtggtg
gcatcagceca
tactggtacc
tcagataagc
gccaatgeag
tgtatgattt
ctatag

<210>
<211>

36

501

tggtgcagtc
cttctggcta
gtctggaatg
tcaagggccg
gcagectgceg
actgecttga
gtactggttc
ctccagcaac
aaagtgtaag
tttatgacac
ggaccgacta
gccaacagtg
ccggaggtgg
ggaggtcect
actgggtcceg
ctaatggtgg
atgattccaa
tgtattactg
ccacggtcac
gttctgaget
gtctcacctg
agcagaagcc
agcagggctc

ggattttact

ggcacagcgg

aggggctgaa
cacctttact
gattggatac
cttcacaatc
ttctgaggac
ctactgggge
tggtggaagt
tctgtetetg
ttacatgaac
atccaaagtg
ctctctcaca
gagtagtaac
tggatccgag
gagactctec
ccaagctceca
gacaacagaa
gaacacgetg
tgcaagaget
cgtctectea
cgtgctgact
caccttgege
agggagtccet
tggagtctcce
catctctgag

cgcttetgeg

S8/143

77 VHVL x BS VE-A240 VL ;

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggttcag
teteccaggyg
tggtaccagc
gcttetggag
atcaacagct
ccgctecacgt
gtgcagctgg
tgtgcagegt
gggaaggggc
tacgeegegt
tatcttcaaa
egggggetsac
ggtggtggtg
cagccggcett
aggggcatca
ccccagtatce
agccgcétct
ctccagtctg

gtgttcggeg

Bispecific

ctgggsecte
tgcactgggt
gccgtggtta
aatccaccag
attactgtge
cggtcacegt
gtggagcaga
agegtgecac
agaagccggg
tcecetgeteg
tggaggctga
teggtggegg
tcgagtctgg
ctggattcac
tggaatgzggt
ctgtgaaagg
tgaacagect
ggttctactt
gttctggegg
cectetetge
atgttggtgce
tcectgaggta
ctgcatccaa
aggatgaggc

gagggaccaa

single chain

agtgaaggtg
aaggcaggca
tactaattac
cacagcctac
aagatattat
ctecteagge
cgacattgta
cztgagetge
caaggcaczcc
cttcagtgge
agatgctgce
gaccaaggtg
gggaggcttg
cgtcagtage
aggttteatt
cagattcacc
gagagccegag
tgactactgg
cggcggetcee
atctcectgga
ctzcagtata
caaatcagac
agatgcttceg
tgactattac

gttgaccgte

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1506




597143

<212> PRT
<213> artificial sequence

<220>
<223> S5EQ ID NO: 77 VHVL x B9 VH - A240 VL ; Bispecific single chain
antibody

<400> 36

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 S 10 15

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

Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Alz Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Thr Thr Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 95

RAla Arg Tyr Tyr Asp Asp Eis Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
130 135 140

Ala Thr Leu Ser Cys

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Ar
1 160

145 150

g

w

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
165 170 175

Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser
180 18% 190

Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
195 200 205




Leu

Gln

225

Glu

Gly

Ala

Ala

Asn
305

Leu

Ser

Ser

385

ARla

Rla

Thr

210

Gln

Ile

Gly

Ser

°ro

290

Gly

Rrg

Arg

Ser

370

Glu

Ser

Tyr

Leu

Ile

Lys

Gly

Gly

275

Gly

Gly

Arg

Rla

Phe

355

Gly

Leu

Rla

Ser

Leu
435

Asn Ser

Ser Ser

Ser Gly
245

Leu Val
260

?he Thr

Lys Gly

Thr Thr

Bsp Bsp
325

Glu Asp
340

Tyr Phe

Gly Gly

Val Leu

Ser Leu
405

Ile Tyr
¢20

Brg Tyr

Leu

Asn
230

Gly

Gln -

val

Leu

Glu

310

Ser

Thr

Asp

Gly

Thr

390

Thr

Trp

Lys

Glu
215

Proc

Gly

Ser

Glu

295

Tyr

Lys

Ala

Tyr

Ser

375

Gln

Cys

Tyr

Ser

Ala

Leu

Gly

Gly

Ser

280

Trp

Ala

Asn

Val

Trp

360

Gly

Pro

Thr

Gln

Asp
440

Glu

Thr

Ser

Arg
265

Tyr

val

Ala

Thr

Tyr

345

Gly

Gly

Ala

Leu

Gln

425

Ser

60/143

Asp

Phe

Glu

250

Ser

Trp

Gly

Ser

Leu

330

Tyr

Gln

Gly

Ser

Arg

410

Lys

Asp

Ala

Gly

235

Val

Leu

Met

Fhe

val

315

Tyx

Cys

Cly

Gly

Leu

395

Arg

°ro

Lys

Ala

220

Gly

Gln

Brg

Ris

Ile

300

Lys

Leu

Rla

Thr

Ser

380

Ser

Gly =

Gly

Glna

Thr

Gly

Leu

Leu

Trp

285

Arg

Gly

Gln

Arg

Thr
3635

Gly

Ala

Ser

Gln
445

Tyr

Thr

val

Ser
270

val

Asn

Arg

Met

Asp

350

Val

Gly

Ser

Asn

?ro

430

Gly

Tyr

Glu
255

Cys

Arg

Lys

Phe

Asn

333

Arg

Thr

Gly

Prec

Val

415

’ro

Ser

Cys

Val

240

Ser

Ala

Gln

Ala

Thr

320

Ser

Gly

Val

Gly

Gly

400

Gy

Gln

Gly




Ser
450

Ile
465

~eu

Cys Met

Lys Leu

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

37

DNA

<220>
<223>

Ser Arg Phe

Leu Ile Ser

Ile Trp His

455

470

485

Thr Val Leu

500

1506

antibody

<400> 37
gacgtccaac

tcectgcaagg
cctggacagg
gcagacagceg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagtc
aaaagatgga
agtgggtctg
acttattact
gagatcaaat
gcatctectg
gcctacagta

tacaaatcag

tggtgecagte
cttectggceta
gtctggaatg
tcaagggecy
gcagectgeg
actgccttga
gtactggtte
ctccagcaac
aaagtgtaag
tctatgacac
ggaccgacta
gccaacagtg
ccggaggtyg
gagcatcagc
tatactggta

actcagataa

artificial sequence

SEQ ID NO: 77 VHVL x R240

aggggctgaa
cacctttact
gattggatac
cttcacaatc
ttectgaggac
ctactgggge
tggtggaagt
tctgtcetetyg
ttacatgaac
atccaaagtg
ctctcteaca
gagtagtaac
tggatcccag
cagtctcacc
ccagcagaag

gcagcagggc

61/143

Ser Alz Ser Lys Asp Ala

Gly Leu Gln Ser Glu Asp

475

Ser Gly Rla Ser Ala Val

£90

VL - B9 VH

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggttcag
tcteccaggag
tggtaccagc
gettetggag
atcaacagct
ccgctcacgt
gcegtgetga
tgcaccttge
ccagggagtc

tctggagtet

Ser BRla Asn Ala Gly

460

Glu ARla Asp Tyr Tyr

480

Phe Gly Gly Gly Thr

; Bispecific single chain

ctggggecte
tgcactgggt
gcegtggtta
aatccaccag
attactgtgc
cggtcaccgt
gtggagcaga
agcgtgcecac
agaagccgyg
tceetgeteg
tggaggctga
tcggtggegg
ctcageegge
gcaggggeat
ctceccagta

ccageccgett

495

agtgaaggtg
aaggcaggca
tactaattac
cacagcctac
aagatattat
ctecetecagge
cgacattgta
cctgagetge
caaggcacce
cttcagtgge
agatgctgec
gaccaaggtg
tteccetcetet
caatgttggt
tctectgagg

ctctgeatec

60

120

180

240

360

420

480

540

600

660

780

840

300

960




aaagatgcett
gctgactatt
aagttgaccg
gaggtgcagc
tcctgtgceag
ccagggaagg
gaatacgccg
rctgtatcttc

gatagggggc

tcctag

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

38
501
PRT

<220>
<223>

cggccaatgc
actgtatgat
tcectaggtgg
tggtcgagtce
cgtctggatt
ggctggaatg
cgtctgtgaa
aaatgaacag

tacggttcta

SEQ ID NO: 77 VHVL x

antibody

<400> 38
Asp Val Gln
1

Ser Val Lys

His
35

Thr Met

Gly Tyr Ile

50

Lys
65

Gly Arg

Met Glu Leu

Ala Arg Tyr

Leu Val

val
20

Ser
Trp Val
Pro

Asn

Phe Thr

Ser
85

Ser

Tyr Asp

100

Gln

Cys

Arg

Ser

Tle

70

Leu

Asp

agggatttta
ttggcacage
tggtggttct
tgggggaggce
caccgtcagt
ggtaggtttc
aggcagattc
cctgagagcec

ctttgactac

artificial seguence

Ser Gly

Lys Ala

Gln Ala

40

Arg
55

Gly
Thr Thr
Ser

Arg

His Tyr

A240 VL

Ala

Ser

25

Pro

Tyr

Asp

Glu

Cys
105

62/143

ctcatctctg
ggcgcttetg
ggcggeggcy
ttggtccage
agctactgga
attagaaaca
accatctcaa
gaggacacgg

tggggccaag

- B3 VH

Glu
10

Val
Gly Tyr
Cly Gln
Thr

Asn

Ser
75

Lys
Thr

Asp

Leu Asp

ggctccagtc
cggtgttcgg
gctceggtgg
ctgggaggte
tgcactgggt
aagctaatgg
gagatgattc
ccgtgtatta

ggaccacggt

tgaggatgag
c€ggagggacc
tggtggttct
cctgagactc
ccgeccaaget
tgggacaaca
caagaacacg
ctgtgcaaga

caccgtctcc

1320

1380

1440

1500

1506

; Bispecific single chain

Lys Lys Pro

Thr Phe Thr

30

Leu Glu

45

Gly

Tyr Ala

60

Asp

Thr Ser Thr

Ala Thr Tyr

Tyr Trp Gly

1i0

Gly Ala

15

Arg Tyr

Trp Ile

Ser Val

Ala Tyr

80

Tyr
95

Cys

Gln Gly



Thr

Gly

Pro

145

Arg

Gly

Gly

Leu

Gln

225

Glu

Ala

Leu

Gln

Ser

305

Lys

Ser

Thr

Ser

130

Ala

Ala

Lys

Val

Thr

210

Gln

Ile

Ser

Arg

Lys

290

Asp

Asp

Glu

Val

115

Gly

Thr

Ser

Ala

Pro

195

Trp

Lys

Leu

Arg

2175

Pro

Lys

Ala

Asp

Thr

Gly

Leu

Gln

Pro

180

Ala

Asn

Ser

Ser

Ser

260

Gly

Gly

Gln

Ser

Glu
340

vVal

Ser

Ser

Ser

165

Lys

Arg

Ser

Ser

Gly

245

Ala

Ile

Ser

Gln

Ala

325

Ala

Ser

Gly

Leu

150

Val

Arg

FPhe

Leu

Asn

230

Gly

Ser

Asn

Pro

Gly

310

Asn

Asp

Ser

Gly

135

Ser

Ser

Trp

Ser

Glu

215

Pro

Gly

Pro

Val

Pro

295

Ser

Ala

Tyr

Gly

120

Ala

Pro

Tyr

Ile

Gly

200

Ala

Leu

Gly

Gly

Gly

280

Gln

Gly

Gly

Tyr

Glu

Asp

Gly

Met

Tyr

185

Ser

Glu

Thr

Ser

Ala

265

Ala

Tyr

Val

Ile

Cys
345

63/143

Gly

Asp

Glu

Asn

17¢

Asp

Gly

Asp

Phe

Gln

250

Ser

Tyr

Ser

Leu
330

Met

Thr

Ile

Arg

155

Trp

Thr

Ser

Ala

Gly

235

Ala

Ala

Ser

Leu

Ser

315

Leu

Ile

Ser

Val

140

Ala

Tyr

Ser

Gly

Ala

220

Gly

Val

Ser

Ile

Arg

300

Arg

Ile

Tro

Thr

125

Leu

Thr

Gln

Lys

Thr

205

Thr

Gly

Leu

Leu

Tyr

2B5

Tyr

Phe

Ser

His

Gly

Thr

Leu

Gln

Val

190

Asp

Tyr

Thr

Thr

Thr

270

Trp

Lys

Ser

Gly

Ser
350

Ser Gly

Gln Ser

Ser Cys
160

Lys Pro
175

Ala Ser

Tyr Ser

Tyr Cys

Lys Val
240

Gln Pro
255

Cys Thr

Tyr Gln

Ser Asp

Ala Ser
320

Leu Gln
335

Gly Ala



64/143

Ser Rla Val Pae Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly
355 360 365

Gly Ser Gly Gly Giy Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu
370 375 380

val Glu Ser Gly Giy Gly Leu Val Gln Pro Gly Arg Secr Leu Arg Leu
385 39¢C 395 406

Ser Cys Ala Ala Ser Gipy Phe Thr val Ser Ser Tyr Trp Met His Trp
405 410 £15

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Gly Phe Ile Arg
420 425 430

Asn Lys Ala Asn Gly Gly Thr Thr Glu Tyr Ala Ala Ser Val Lys Gly
435 44C 445

-
[
(1)

Arg Phe Thr Ser Arg Asp Asp Ser Lys Asn Thr Leu Tyr Leu Gln
450 455 46C

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
465 470 475 480

Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr
485 490 485

Val Thr val Ser Ser
5CC

<210> 39

<2il> 1500

<212> DNA

<2i3> artificial sequence

<220>

<223> DB VA - A240 VL x SEQ ID NO: 77 VHVL ; Bisvecific single chain
antibody

<400> 39

gaggtgcagc tggtcgagtc tgggggaggce gtggtccage ctgggaggtc cctgagactce 60

tcctgtgcag cctectggatt caccctcagt acctatgecca tgecactgggt ccgccagget 120

ccaggcaagqg ggctggagtg ggtggcactt atatcaaatg atggaagcaa taaatactat 180
gcagactccg tgaagggcecg attcaccatc tccagagaca attccaagaa cacgetctat 243

ctgcaaatga acagcctgag agctgaggac acggctgtgt attactgtac tagagatagg 300




gggctacggt
ggtggtggtt
ccggettece
ggcatcaatg
cagtatctcc
cgcttetetg
cagtctgagg
tteggeggag
gtgcagtcag
tctggcetaca
ctggaatgga
aagggeceget
agcctgegtt
tgecettgact
actggttectg
ccagcaactc
agtgteagtt
tatgacacat
accgactact
caacagtgga
<210>
<211>

<212>
<213>

40
4¢8¢
PRT

<220>
<223>

tctactttga
ctggeggegg
tctetgeatce
ttggtgccta
tgaggtacaa
catccaaaga
atrgaggctga
ggaccaagtt
gggctgaagt
cctttactag
ttggatacat
tcacaatcac
ctgaggacac
actggggcca
gtggaagtgg
tgtctctgtce
acatgaactg
ccaaagtgge
ctctcacaat

gtagtaacce

antibody

<400> 40

ctactggggce
cggeteeggt
tcctggagca
cagtatatac
atcagactca
tgcttcggece
ctattactgt
gaccgtccta
gaaaaaacct
gtacacgatg
taatcctagce
tacagacaaa
tgcaacctat
aggcaccacg
aggttcagqgt
tccaggggag
gtaccagcag
ttctggagte
caacagcttg

gctcacgttc

artificial seguence

65/143

caagggacca
ggtggtggtt
tcagccecagte
tggtaccagc
gataagcage
aatgcagcga
atgatttggce
tccggaggtyg
ggggcctcag
cactgggtaa
cgtggttata
tccaccagea
tactgtgcaa
gtcaccgtet
ggagcagacg
cgtgccacee
aagccgggea
cetgeteget
gaggctgaag

ggtggcggga

D8 VH - A240 VL x SEQ ID NO: 77 VHVL

Glu Val Gln Leu Val Giu Ser Gly Gly Gly Vval

1

5

10

Ser Leu ARrg Leu Ser Cys Ala Ala Ser Gly FPhe

20

25

cggtcaccgt
ctgagctegt
tcacctgcac
agaagccagg
agggctctgg
ttttactcat
acageggege
gtggatccga
tgaaggtgtc
ggcaggcacc
ctaattacgc
cagcctacat
gatattatga
cctecaggcga
acattgtact
tgagctgceag
aggcacccaa
tcagtggcag
atgctgcecac

ccaaggtgga

ctecctcaggt
gctgactcag
cttgcgcagg
gagtcctece
agtctccage
ctctgggcete
ttectgeggrg
cgtccaactg
ctgcaaggct
tggacagggt
agacagcgtce
ggaactgagc
tgatcattac
aggtactagt
gacccagtct
agccagtcaa
aagatggatt
tgggtctggg
ttattactgc

gatcaaatag

360

420

£80

540

600

660

720

780

=020

1080

1140

1200

1260

1320

1380

1440

1500

; Bispecific single chain

val Gln Pro

Thr Leu Ser

30

Gly Arg
15

Thr Tyr




Ala

Lys
65

Leu

Thr

Ser

Ser

145

Gly

Gly

Gln

Ser

Glu

225

Phe

Asp

Met

Leu

50

Gly

Gln

Arg

Thr

Gly

130

Ala

Ile

Ser

Gln

Ala

210

Ala

Gly

Val

His

35

Ile

Arg

Met

Asp

val

115

Gly

Ser

Asn

Pro

Gly

195

Asn

Asp

Gly

Gln

Trp

Ser

Phe

Asn

Arg

100

Thr

Gly

Pro

Val

Pro

180

Ser

Ala

Tyr

Gly

Leu
260

Val

Asn

Thr

Ser

85

Gly

Val

Gly

Gly

Gly

165

Gln

Gly

Gly

Tyr

Thr

245

Val

Arg

Asp

Ile

70

Leu

Leu

Ser

Ser

Ala

150

Ala

Tyr

Val

Ile

Cys
230

Lys 1

Gln

Gln

Gly

Ser

Arg

Arg

Ser

Glu

135

Ser

Tyr

Leu

Ser

Leu

215

Met

Ser

Ala

40

Ser

Arg

Ala

Phe

Gly

120

Leu

Ala

Ser

Leu

Ser

200

Leu

Ile

Thr

Gly

Pro

Asn

Asp

Glu

Tyr F

1G5

Gly

Val

Ser

Ile

Arg

185

Arg

Ile

Trp

Val

Ala
265

66/143

Gly

Lys

Asn

Gly

Leu

Tyr

170

Tyr

Phe

Ser

His

Leu

250

Glu

Lys

Tyr

Ser

75

Thr

Asp

Gly

Thr

Thr

155

Trp

Lys

Ser

Gly

Ser

235

Ser

Val

Gly

Tyr

60

Lys

Ala

Tyr

Ser

Gln

140

Cys

Tyr

Ser

Ala

Leu

220

Gly

Gly

Lys

Leu

45

Ala

Asn

Val

Trp

Gly

125

Pro

Thr

Gln

Asp

Ser

205

Gln

Ala

Gly

Lys

Glu

Asp

Thr

Tyr

Gly

110

Ala

Leu

Gln

Ser

190

Lys

Ser

Ser

Gly

Pro
270

Trp

Ser

Leu

Tyr

95

Gln

Gly

Ser

Arg

Lys

175

Asp

Asp

Glu

Ala

Gly

255

Gly

Val

val

Tyr

80

Cys

Gly

Gly

Leu

Arg

160

Pro

Lys

Ala

Asp

Val

240

Ser

Ala



Ser

Thr

Gly

305

Lys

Met

Ala

Thr

Gly

385

Pro

Arg

Gly

Gly

Leu

465

Gln

Glu

Val

Metl

290

Tyr

Gly

Glu

Arg

Thr

370

Ser

Ala

Ala

Lys

val

453

Thr

Gln

Ile

Lys

275

His

Ile

Arg

Leu

Tyr

355

Val

Gly

Thr

Ala

435

Pro

Ile

Trp

Lys

Val

Trp

Phe

Ser

340

Tyr

Gly

Leu

Gln
420

Pro

Ala

Ser

Ser

Val

Pro

Thr

325

Ser

Asp

Val

Ser

Ser
405

Ser

Lys

Arg

Ser

Ser
485

Cys

Arg

Ser

310

Ile

Leu

Asp’

Ser

Gly

390

Leu

Val

Arg

Phe

Leu

470

Asn

Lys

Gln

295

Arg

Thr

Arg

His

Ser

Ser

Trp

Pro

Rla

282

Ala

Gly

Thr

Ser

Tyr

360

Gly

Ala

Pro

Tyxr

Ile

440

Gly

Ala

Leu

Ser

Pro

Tyr

Asp

Glu

345

Cys

Glue

Asp

Gly

Met

425

Tyr

Ser

Glu

Thr

67/143

Gly

Gly

Thr

Lys

330

Asp

Leu

Gly

Asp

Glu
410

Asn

Asp

Gly

Asp

Phe
430

Tyr

Gln

ASn

315

Ser

Thr

Bsp

Thr

Tle

395

Arg

Trp

Thr

Ser

Zla

475

Gly

Thr

Gly

300

Tyr

Thr

Ala

Tyr

Ser

380

Val

Ala

Tyx

Ser

Gly

4860

Ala

Gly

Phe

285

Leu

2la

Ser

Thr

Trp

365

Thr

Leu

Gln

Lys

445

Thr

Thr

Gly

Thr

Glu

Thr

Tyr

350

Gly

Gly

Thr

Leu

Gln

430

val

Asp

Tyr

Thr

Arg

Trp

Ser

Ala

335

Tyr

Glo

Ser

Gln

Ser
415

Lys

Ala

Tyr

Tyr

Lys
495

Tyx

Ile

Val

320

Tyr

Gly

Gly

Ser

400

Cys

Pro

Ser

Ser

Cys

482

Val




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

11
1497
DNA

<220>
<223>
anti

<400> 41
caggccgtgce

acctgcacct
aagccaggga
ggctctggag
ttactcatct
agcggegett
tetggeggeg
ggcgtggtcce
agtacctatg
cttatatcaa
atctccagag
gacacggctg
ggccaaggga

cagtcagggg

ggctacacct
gaatggattg
ggccgcettca
ctgcgttctg
cttgactact
ggttctggtg
gcaactctgt
gtaagttaca
gacacatcca
gactactcte

cagtggagta

body

tgactcagce
tgcgcagggg
gtcctcececa
tctccageeg
ctgggctcca
ctgcggtgtt
geggetcegg
agcctgggag
ccatgcactyg
atgatggaag
acaattccza
tgtattactg
ccacggtcac
ctgaagtgza
ttactaggta
gatacattaa
caatcactac
aggacactgc
ggggccaagg
gaagtggagg
ctctgtcectee
tgaactggta
aagtggctte
tcacaatcaa

gtaacccgct

artificial sequence

A240 VL - D8 VH x SEQ ID NO:

\

ggcttcecte
catcaatgtt
gtatctectg
cttctctgea
gtctgaggat
cggcggaggg
tggtggtggt
gtccctgaga
ggtcegecag
caataaatac
gaacacgctg
tactagagat
cgtctectece
aaaacctggg
cacgatgcac
tcctagecgt
agacaaatcc
aacctattac
caccacggtc
ttcaggtgga
aggggagcgt
ccagcagaag
tggagtcect
cagcttggag

cacgttcggt

68/143

77 VHVL

tctgeatete
ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact
accaagttga
tctgaggtge
ctctectgtg
gctccaggea
tatgcagact
tatctgcaaa
agggggctac
ggaggtgetg
gcctcagtga
tgggtaaggce
ggttatacta
accagcacag
tgtgcaagat
accgtctect
gcagacgaca
gccaccctga
ccgggcaagg
gctegettea
gctgaagatg

ggcgggacca

; Bispecific single chain

ctggagcatc
gtatatactg
cagactcaga
cttcggcecaa
attactgtat
ccgtectagg
agctggtcga
cagcectetgg
aggggctgga
cegtgaaggg
tgaacagcct
ggttctactt
gatccgacgt
aggtgtcctg
aggcacctgg
attacgcaga
cctacatgga
attatgatga
caggcgaagg
ttgtactgac
gctgcagage
cacccaaaag
gtggcagtgg

ctgccactta

aggtggagat

agccagtcte
gtaccagcag
taagcagcag
tgcagggatt
gatttggcac
tggtggtggt
gtctggggga
attcacccte
gtgggtggca
ccgattcacc
gagagctgag
tgactactgg
ccaactggtg
caaggcttet
acagggtctyg
cagcegtcaag
actgagcagce
tcattactgc
tactagtact
ccagtctcca
cagtcaaagt
atggatttat
gtctgggacc
ttactgccaa

caaatag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1497



69/143

<210> 42

<211> 498

<212> PRT

<213> artificial sequence

<220>
<223> A240 VL -D8 VH x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 42

Gln ARla Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro Gly Ala
1 5 10 15

Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala
20 25 30

Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln Tyr
35 40 45

Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gln Gln Gly Ser Gly Val
50 55 60

Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly Ile
65 70 75 80

Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys
85 90 95

Met Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr Lys
100 105 110

Leu Thr Val Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly val Val Gln
130 135 140

Pro Gly Arg Ser Leu Arg Leu Ser Cys Rla Ala Ser Gly Phe Thr Leu
145 150 155 160

Ser Thr Tyr Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
165 170 175

Glu Trp Val Ala Leu Ile Ser Asn Asp Gly Ser Asn Lys Tyr Tyr Ala
180 185 150



Asp

Thr

Tyr

225

Gly

val

vVal

Met

Tyr

305

Gly

Glu

Arg

Thr

Ser

385

Ala

Ala

Ser

Leu

210

Tyr

Gln

Gln

Lys

His

290

Arg

Leu

Tyr

val

370

Gly

Thr

Ser

Val

195

Tyr

Cys

Gly

Leu

Val

275

Trp

Asn

Phe

Ser

Tyr

355

Thr

Gly

Leu

Gln

Lys

Leu

Thr

Thr

Val

260

Ser

Val

Pro

Thr

Ser

340

Asp

Val

Ser

Ser

Ser
420

Gly

Gln

Arg

Thr

245

Gln

Cys

Arg

Ser

Ile

325

Leu

Asp

Ser

Gly

Leu

405

Val

Arg

Met

Asp

230

Val

Ser

Lys

Gln

Arg

310

Thr

Arg

His

Ser

Gly

390

Ser

Ser

Phe

Asn

215

Arg

Thr

Gly

Ala

Ala

295

Gly

Thr

Ser

Tyr

Gly

375

Ala

Pro

Tyr

Thr I

200

Ser

Gly

Val

Ala

Ser

280

Pro

Tyr

Asp

Glu

Cys

360

Glu

Asp

Gly

Met

Leu

Leu

Ser

Glu

265

Gly

Gly

Thr

Lys

Asp

345

Leu

Gly

Asp

Glu

Asn

1425

70/143

Ser

Arg

Arg

Ser

250

Val

Tyr

Gln

Asn

Ser

330

Thr

Asp

Thr

Ile

Arg

410

Trp

Arg

Ala

Phe

235

Gly

Lys

Thr

Gly

Tyx

315

Thr

Ala

Tyr

Ser

Val

395

Ala

Tyr

Asp

Glu

220

Tyr

Gly

Lys

Phe

Leu

300

Ala

Ser

Thr

Trp

Thr

380

Leu

Thr

Gln

Asn

205

Phe

Gly

Pro

Thr

285

Glu

Asp

Thr

Tyr

Gly

365

Gly

Thr

Leu

Gln

Ser

Thr

Asp

Gly

Gly

270

Arg

Trp

Ser

Ala

Tyr

350

Gln

Ser

Gln

Ser

Lys
430

Lys

Ala

Tyr

Ser

255

Ala

Tyr

Ile

val

Tyr

335

Cys

Gly

Gly

Ser

Cys

415

Pro

Asn

Val

Trp

240

Asp

Ser

Thr

Gly

Lys

320

Met

Ala

Thr

Gly

Pro

400

Arg

Gly



Lys Ala

Pro Lys Arg Trp Ile

435

Val Pro

457

Thr
465

Ile

Trp

Ile Lys

<2i3> 43
<2il>
<212>

<213>

DNA

<220>

<223> SEQ

Ala Arg Phe Ser Gly

Asn Ser Leu Glu Rla

440

455

470

Ser Ser Asn Pro Leu

485

1500

ID NO:

antibody

<400> 43
gacgtccaac

tcctgcaagg
cctggacagg
gcagacagcg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagte
aaaagatgga
agtgggtctg
acttattact
gagatcaaat

gtccagectg

tggtgcagtce
cttetggeta
gtctggaatg
tcaagggceg
gcagcctgeg
actgccttga
gtactggttc
ctccagcaac
aaagtgtasg
tttatgacac
ggaccgacta
gccaacagtg
ccggaggtgg

ggaggtcect

artificial sequence

aggggctgaa
cacctttact
gattggatac
cttcacaatc
ttctgaggac
ctactggggce
tggtggaagt
tctgtetetg
ttacatgaac
atccaaagtg
ctctctecaca
gagtagtaac
tggatccgag

gagactctcc

Tyr Asp Thr

Ser Gly Ser

Glu Asp Ala

Thr Phe Gly

T1/143

Ser

Giy

Ala
475

Gly
490

77 VHVI, x D8 VH - A240 VL

gtgaaaaaac
agctacacga
attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggttcag
ctctceaggyg
tggtaccage.
gcttetgagag
atcaacagct
cegctcacgt
gtgcagctgg

tgtgcagect

val
445

Thr
460

Asp

Thr Tyr

Gly Thr Ly

; Bispecific single chain

ctggggectce
tgcactgggt
gcegtggtta
aatccaccag
attactgtge
cggtcaccgt
gtggagcaga
agcgtgccac
agaagccecgg
tceectgeteg
tggaggctga
teggtggegg
tcgagtctgg

ctggattcac

Ala

Tyr

Tyx

Ser Gly

Ser Leu

Cys Gln
480

Val Glu
495

agtgaaggtg
aaggcaggca
tactaattac
cacagectac
aagatattat
ctccteagge
cgacattgta
cctgagetge
caaggcacce
cttcagtgge
agatgctgcee
gaccaaggtg
gggaggcgtg

cctcagtace

60

123

180

300

360

420

480

540

600

660

720

780

840




tatgccatge
tcaaatgatg
agagacaatt
gctgtgtatt
gggaccacgg
ggtggttetg
gccagtctca
taccagcaga
aagcagcagg
gcagggattt
atttggcaca
<210>
<211>

<212>
<213>

44
199
PRT

<220>

<223> SEQ

actgggtcceg
gaagcaataa
ccaagaacac
actgtactag
tcaccgtcte
agctecgtget
cctgcacctt

agccagggag

‘gctctggagt

tactcatctce

gcggegette

ID NO:

antibody

<400> 44
Asp Val Gln
1

Ser Val Lys

His
35

Thr Met

Gly Tyr Ile

50

Lys
65

Gly Arg

Met Glu Leu

Ala Arg Tyr

Leu Val

Val
20

Ser
Val

Trp

Asn Pro

Thr

Pne

Ser
85

Ser

Tyr
100

Asp

77 VHVL x

Cys

Arg

Ser

Ile

70

Leu

Asp

ccaggctceca
atactatgca
gctgtatctg
agataggggg
ctcaggtggt
gactcagcceg
gcgcagggge
tectceccag
ctccagecge
tgggctccag

tgeggtgtte

artificial seqguence

Ser Gly

Lys Ala

D8 VH -

Ala

Ser

72/143

ggcaaggggc
gactccgtga
caaatgaaca
ctacggttct
ggtggttetyg
gctteectet
atcaatgttg
tatctcctga
ttctetgeat
tctgaggatg

ggcggaggga

RA240 VL

Glu
10

Val

Gly Tyr

25

Gln Ala

40

Arg
55

Gly

Thr

Thr

Arg

His Tyr

Pro

Tyr

Asp

Glu

Cys
105

Gly Gln

Thr

Asn

Ser
75

Lys

Asp Thr

90

Leu Asp

tggagtgggt
agggccgatt
gectgagage
actttgacta
gcggceggegyg
ctgcatctcece
gtgcctacag
ggtacaaatc
ccaaagatgc
aggctgacta

ccaagttgac

ggcacttata
caccatctce
tgaggacacg
ctggggccaa
ctceggtggt
tggagcatca
tatatactgg
agactcagat
ttcggccaat
ttactgtatg

cgtectatag

800

860

1020

1080

1140

1200

1260

1320

1380

1440

1500

; Bispecific single chain

Lys Lys Pro

Thr Phe Thr

30

Leu Glu

45

Gly

Tyr Ala

60

Asp

Thr Ser Thr

Ala Thr Tyr

Tyr Trp Gly

110

Gly Ala

15

Arg Tyr

Trp Ile

Ser Vval

Ala Tyr

80

Tyr
95

Cys

Gln Gly



Thr

Gly

Pro

145

Arg

Gly

Gly

Leu

Gln

225

Glu

Gly

Ala

Ser
305

Arg

Ala

Thr

Ser

130

Ala

Ala

Lys

vVal

Thr

210

Gln

Ile

Gly

Ser

Pro

290

Asn

Glu

val

1i5

Gly

Thr

Ser

Ala

?ro

185

Ile

Trp

lys

Gly

Gly

275

Gly

~-YS

Asn

Thr

Gly

Leu

Gln

Pro

180

Asn

Ser

Ser

Val

260

Phe

Lys

Tyr

Ser

Thr
340

Val

Ser

Ser

Ser

165

Lys

Arg

Ser

Ser

Gly

245

Val

Thr

Gly

Tyr

Lys

325

Ala

Ser

Gly

Leu

150

Arg

?he

Leu

Asn

230

Gly

Gln

Leu

Leu

Ala

310

Asn

Val

Ser

Gly

135

Ser

Ser

Trz

Ser

Glu

215

Gly

Ser

Glu

295

Asp

Thr

Tyr

Gly

120

Ala

Pro

Tyr

Ile

Gly

200

Ala

Leu

Gly

Gly

Thr

280

Trp

Ser

Leu

Tyr

Glu

Asp

Gly

Met

Tyr

185

Ser

Glu

Thr

Ser

Arg

265

Tyr

Val

Val

Tyr

Cys
345

73/143

Gly

Asp

Glu

Asn

170

Asp

Gly

Asp

Phe

Glu

250

Ser

Ala

Ala

Lys

Leu

330

Thr

Thr Ser

Ile Val
140

Arg Rla
155

Trp Tyr

Thr Ser

Ser Gly

Ala Ala
220

Gly Gly
235

Val Gln

Zeu Arg

Met His

Leu Ile

300

Gly Arg
315

Gln Met

Arg Asp

Thr

125

eu

Thr

Gln

Lys

Thr

205

Thr

Gly

Leu

Leu

Trp

285

Ser

Phe

Asn

Arg

Gly

Thr

Leu

Gln

Val

190

Asp

Tyr

Thr

Ser
270

val

Thr

Ser

Cly
350

Ser Gly

Gln Ser

Ser Cys
150

Lys Pro

Ala Ser

Tyr Ser

Tyr Cys

Lys Val
240

Glu Ser
255

Cys Ala

Arg Gln

Asp Gly

Ile Ser
320

Leu Arg
335

Leu Arg




Phe

Gly

Leu

385

Ala

Ser

Leu

Ser

Leu

485

Ile

Thr

Tyr
Gly
370
Val
Ser
Ile
Arg
Arg
450
Ile

Trp

Val

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

<220>°
<223>

<400>

gacgtccaac tggtgcagtc aggggctgaa
tcctgcaagg cttctggeta cacctttact
cctggacagg gtctggaatg gattggatac

gcagacagcg tcaagggccg cttcacaatc

Phe

355

Gly

Leu

Leu

Tyr

Tyr

435

Phe

Ser

His

Leu

45 .
1500
DNA

Asp
Gly
Thr
Thr
Trp
420
Lys
Ser

Gly

Ser

Tyr

Ser

Gln

Cys

405

Tyr

Ser

Ala

Leu

Gly
485

Trp

Gly

Pro

390

Thr

Asp

Ser

Gln

470

Ala

Gly

Gly

375

Ala

Leu

Gln

Ser

Lys

455

Ser

Ser

artificial sequence

SEQ ID NO: 77 VHVL x A240

antibody

45

Gln

360

Gly

Ser

Arg

Lys

Asp

440

Asp

Glu

Ala

Gly

Gly

Leau

Arg

Pro

425

Lys

Ala

Val

74/143

Thr

Ser

Ser

Gly

410

Gly

Gln

Ser

Glu

Phe
490

gtgaaaaaac
aggtacacga
attaatccta

actacagaca

Thr val

Gly Gly
380

Ala Ser
3985

Ile Asn

Ser Pro

Gln Gly

Ala Asn
460

Ala Asp
475

Gly Gly

Thr

365

Gly

Pro

Val

Pro

Ser

445

Ala

Tyr

Gly

val

Gly

Gly

Gly

Gln

430

Gly

Gly

Tyr

Thr

Ser

Ser

Ala

Ala

415

Tyr

Val

Ile

Cys

Lys
495

Ser

Glu

Ser

400

Tyr

Leu

Ser

Leu

Met

480

Leu

VL - D8 VH ; Bispecific single chain

ctggggcctc agtgaaggtg
tgcactgggt aaggcaggca
gccgtggtta tactaattac

aatccaccag cacagcctac

60

120

180

240



atggaactga

gatgatcatt

gaaggtacta
ctgacccagt
agagccagtc
aaaagatgga
agtgggtctg
acttattact
gagatcaaat
gcatctcctg
gcctacagta
tacaaatcag
aaagatgctt
gctgactatt
aagttgaccg
gaggtgcagc
tcczgtgcag
ccaggcaagg
gcagactccg
ctgcaaatga
gggctacggt
<210>
<211>

<212>
<213>

46
499
PRT

<220>
<223>

gcageetgeg

actgccttga

gtactggttc
ctccagcaac
aaagtgtaag
tttatgacac
ggaccgacta
gccaacagtg
ccggaggtgg
gagcatcagc
tatactggta
actcagataa
cggccaatgce
actgtatgat
tcctaggtgg
tggtcgagtc
cctctggatt
ggctggagtyg
tgaagggccg
acagcctgag

tctactttga

SEQ ID NO: 77 VHVL x

antibcdy

<400> 46

Asp Val Gln Leu Val Gln Ser

1

Ser Val Lys Val Ser Cys Lys

5

ttctgaggac

ctactggggce

tggtggaagt
tctgtetcetg
ttacatgaac
atccaaagtg
ctctctcaca
gagtagtaac
tggatcccag
cagtctcacc
ccagcagaag
gcagcagggce
agggatttta
ttggcacagc
tggtggttct
tgggggaggc
caccctcagt
ggtggcactt
attcaccate
agctgaggac

ctactggggce

artificial sequence

A240

75143

actgcaacct

caaggcacca

ggaggttcag
tctccagggg
tggtaccage
gcttctgcag
atcaacaget
ccgcetcacgt
gcegtgetga
tgecaccttge
ccagggagte
tctggagtct
ctcatctctg
ggcgettcetg
ggcggceggeg
gtggtccagce
acctatgcca
atatcaaatg
tccagagaca
acggetgtgt

caagggacca

VL - D8 VH

Gly Ala Glu Val

10

Ala Ser Gly Tyr

attactgtgc aagatattat 300
cggtcaccgt ctecteagge 350
gtggagcaga cgacattgta 420
agcgtgeccac cctgagcetge 480
agaagccggg caaggcaccce 540
tceetgeteg cttecagtgge 600
tggaggctga agatgcectgcee 660
tcggtcegcgyg gaccaaggtg 720
ctcagecegge tteccectctet 780
gcaggggcat caatgttggt 840
ctcceccagta tctectgagg 900
ccagccgett ctetgeatce 960
ggctccagte tgaggatgag 1020
cggtgttcgg cggagggacc 1080
gctecggtgg tggtggttcet 1140
ctgggaggtc cctgagactc 1200
tgcactgggt ccgccagget 1260
atggaagcaa taaatactat 1320
attccaagaz cacgctgtat 1380
attactgtac tagagatagg 1440
cggtcaccgt ctcctectag 1500
; Bispecific single chain

Lys Lys Pro Gly Ala

15

Thr Phe Thr Arg Tyr




Thr

Gly

Lys
65

Met

Ala

Thr

Gly

Pro

145

Arg

Gly

Leu

Gln
225

Glu

Met

Tyr

50

Gly

Glu

Arg

Thr

Ser

130

Ala

Ala

Lys

Val

Thr

210

Gln

Ile

His
35

Ile

Arg

Leu

Tyr

Val

115

Gly

Thr

Ser

Ala

Pro

195

Ile

Trp

Lys

20

Trp

Asn

Phe

Ser

Tyr

100

Thr

Gly

Leu

Gln

Pro

180

Ala

Asn

Ser

Ser

Val

Pro

Thr

Ser

85

Asp

val

Ser

Ser

Ser

165

Lys

Arg

Ser

Ser

Gly
245

Arg

Ser

Ile
70

Leu

Asp

Ser

Gly

Leu

150

Val

Arg

Phe

Leu

Asn

230

Gly

Gln

Arg

Thr

Arg

Ris

Ser

Gly

135

Ser

Ser

Trp

Ser

Glu

215

Pro

Gly

Ala
40

Gly

Thr

Ser

Tyr

Gly

120

Ala

Pro

Tyr

Gly

200

Ala

Leu

Gly

25

Pro

Tyr

Asp

Glu

Cys

105

Glu

Asp

Gly

Met

Tyr

185

Ser

Glu

Thr

Ser

76/143

Gly

Thr

Lys

Asp

Leu

Gly

Asp

Glu

Asn

170

Asp

Gly

Asp

Phe

Gln
250

Gin

Asn

Ser
75

Thr

Asp

Thr

Ile

Arg

155

Trp

Thr

Ser

Ala

Gly

235

Ala

Gly

Tyr

60

Thr

Ala

Tyr

Ser

Val

140

Ala

Tyr

Ser

Gly

Ala

220

Gly

val

Leu
45

Ala

Ser

Thr

Trp

Thr

125

Leu

Thr

Gln

Lys

Thr

205

Thr

Gly

Leu

30

Glu

Asp

Thr

Tyr

Gly

110

Gly

Thr

Leu

Gln

val

190

Asp

Tyr

Thr

Thr

Trp

Ser

Ala

Tyr

85

Gln

Ser

Gln

Ser

Lys

175

Ala

Tyr

Tyr

Lys

Gln
255

Ile

Val

Tyr
B0

Cys

Gly

Gly

Ser

Cys

160

Pro

Ser

Ser

Cys

val
240



Rla

Leu

Gln

Ser

305

Lys

Ser

Ser

Gly

Val

385

Ser

Val

Asn

Thr

Ser

465

Gly

Ser

Arg

Lys

290

Asp

Asp

Glu

Ala

Ser

370

Glu

Cys

Arg

Asp

Ile

450

Leu

Leu

Leu

Arg

275

Pro

Lys

Ala

Val

355

Gly

Ser

Ala

Gln

Gly

435

Ser

Erg

Arg

Ser

260

Gly

Gly

Gln

Ser

Clu

350

Phe

Gly

Gly

Ala

Ala

420

Ser

Arg

Ala

Phe

Ala

Ile

Ser

Gln

Ala

325

Ala

Gly

Gly

Gly

Ser

405

Pro

Asn

Asp

Glu

Tyr
485

Ser

Asn

Pro

Gly

310

Asn

Asp

Gly

Gly

Gly

390

Gly

Gly

Lys

Asn

Asp

470

Phe

Pro

Val

Pro

295

Ser

Ala

Tyr

Gly

Ser

375

Val

Phe

Lys

Tyr

Ser

455

Thr

Gly

Gly

280

Gln

Gly

Gly

Tyr

val

Thr

Gly

Tyr

440

Lys

Ala

Tyr

kla
265
Rla
Tyr
val
Ile
Cys
345
Lys
Gly
Gln
Leu
Leu
425
Ala
Asn

Val

Trp

77/143

Ser

Tyr

Leu

Ser

Leu

330

Met

Leu

Gly

Pro

Ser

410

Glu

Asp

Thr

Tyr

Gly
480

Ala

Ser

Leu

wimn
(1]

Leun

Ile

Thr

Gly

Gly

395

Thr

Leu

Tyr
475

Cln

Ser

Ile

Arg

300

Ile

Trp

val

Ser

380

Arg

Tyx

Val

vVal

Tyr

460

Cys

Gly

Tyr
285

Tyr

¢ Phe

Ser

His

Leu

365

Glu

Ser

Ala

Ala

Lys

445

Leu

Thr

Thr

Thr
270

°rp

Lys

Ser

Gly

Ser

350

Gly

val

Leu

tet

Leu

430

Gly

Gln

Arg

Thr

Cys

Tyr

Ser

Bla

Leu

335

Gly

Gly

Gln

His

415

“le

Arg

Met

Asp

val
485

Thr

Glr

Asp

Ser

320

Gln

Ala

Gly

Len

Leu

400

Ser

Phe

Asn

Arg

489

Thr




Val Ser Ser

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

47
756
DNA

<220>
<223>

<400> 47
gaggtgcagce

tcctgtgeaa
ccaggaaagg
gagtacagtg
ctctatcttc
gatagggggce
tcaggtggtg
actcagccgg
cgcaggggcea
cctcececcagt
tccagecget

gggctecagt

gcggtgtteg

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

48
252
PRT

<220>

<223>

<400> 48

tggtcgagtc
cttctgggtt
cacttgagtg
catctgtgaa
aaatgaacac
tacggttcta
gtggttctag
cttcectete
tcaatgttgg
atctcctgag
tctetgeate
ctgaggatga

gcggagggac

artificial sequence

aggaggagge
caccttcact
gttgggtttt
gggtcggtte
cctgagaget
ctttgactac
cggcggcgge
tgcatctect
tgectacagt
gtacaaatca
caaagatgct
ggctgactat

caagttgacc

artificial sequence

78/143

A5B7 VH - A240 VL ; Single chain Fv

ttggtacagce
gattactaca
attggaaaca
accatctcca
gaggacagtg
tggggccaag
tceggtggtg
ggagcatcag
atatactggt
gactcagata
tcggccaatg
tactgtatga

gtccta

A5B7 VH - A240 VL ; Single chain Fv

ctgggggttce
tgaactgggt
aagctaatgg
gagataaatc
ccacttatta
ggaccacggt
gtggttctca
ccagtctcac
accagcagaa
agcagcaggg
cagggatttt

tttggcacag

tctgagactce
ccgecagect
ttacacaaca
ccaaagcatc
ctgtaccaga
caccgtctee
ggcegtgetg

ctgcaccttyg

‘gccagggagt

ctctggagte
actcatctcet

cggcgettet

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

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr Asp Tyr

20

25

30

Tyr Met Asn Trp Val Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu

35

40

45

60

120

180

240

300

360

420

480

540

600

660

720

756



Gly Phe
50

Ser Val
65

Leu Tyr

Tyr Cys

Gln Gly

Gly Gly
130

Ser Leu
145

Arg Arg

Lys Pro

Asp Lys

Asp Ala
210

Glu Asp
225

Ala Val

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

Ile

Lys

Leu

Thr

Thr

115

Ser

Ser

Gly

Gly

Gln

195

Ser

Glu

Phe

49
753
DNA
Homo

Gly Asn

Gly Arg

Gln Met
85

Arg Asp

100

Thr Val

Gly Gly

Bla Ser

Ile Asn

165

Ser ?ro

180

Gln Gly

Ala Asn

Ala Asp

Gly Gly
245

sapiens

Lys

Phe

70

Asn

Arg

Thr

Gly

Pro

150

Val

Pro

Ser

Ala

Tyr

230

Gly

Ala
55

Thr

Gly

Val

Gly

135

Gly

Gly

Gln

Gly

Gly

215

Tyr

Thr

Asn

Ile

Leu

Leu

Ser

120

Ser

Ala

Ala

Tyr

vVal

200

Ile

Cys

Lys

Gly

Ser

Arg

Arg

105

Ser

Gln

Ser

Tyr

Leu

185

Ser

Leu

Met

Leu

79/143

Tyr

Arg

Ala
90

Phe

Gly

Ala

Ala

Ser

170

Leu

Ser

Leu

Ile

Thr
250

Thr

Asp

75

Glu

Tyr

Gly

Val

Ser

155

Ile

Arg

Arg

Ile

Trp

235

Val

Thr
60

Lys

Asp

Phe

Gly

Leu

140

Leu

Tyr

Tyr

Phe

Ser

220

His

Leu

Glu

Ser

Ser

Asp

Gly

125

Thr

Thr

Lys

Ser

205

Gly

Ser

Tyr

Gln

Ala

Tyr

110

Ser

Gln

Cys

Tyr

Ser

1380

Ala

Leu

Gly

Ser Ala

Ser Ile

80

Thr Tyr

85

Trp Gly

Gly Gly

Pro Ala

Thr Leu

1€0

Gln Gln

175

Asp Ser

Ser Lys

Gln Ser

Bla Ser
240



220>
221>
<223>

<40C> 49
gaggtgcagce

tcectgtgeag
ccaggcaagg
gcagactceg
ctgcaaatga
gggctacggt
ggtggtggtt
ceggettece
ggcatcaatg
cagtatctce

cgcttctetg

cagtctgagg

ttcggcggag

50
250
PRT

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

<220>
<221>
<223>

<400> 50

misc_feature
A5 VH - A240 VL ; Single chain Fv

tggtcgagte
cctectggatt
ggctggagtg
tgaagggceeg
acagcctgag
tctactttga
ctggeggegy
tctctgeatce
ttggtgcceta
tgaggtacaa
catccaaaga
atgaggctga

ggaccaagtt

Eomo sapiens

MISC_FEATURE
A5 VH - BR240 VL ; Single chain Fv

tgggggagge
caccctecagt
ggtggcactt
attcaccatce
agctgaggac
ctactggggc
cggectecggt
tcctggagcea
cagtatatac
atcagactca
tgctteggee
ctattactgt

gaccgtccta

80/143

gtggtccage
acctatgcecez
atatcaaatg
tccagagaca
acggecegtgt
caagggacca
ggtggtggtt
tcageccagtc
tggtaccagce
gataagcagc
aatgcaggga
atgatttggce

tag

ctgggaggtc
tgcactgggt
atggaagcaa
attccaagaa
attactgtgce
cggtcaccgt
ctcaggezgt
tcacctgecac
agaagccagg
agggctctgg
ttttactcat

acagcggcge

cctgagacte
ccgccagget
taaatactat
cacgctgtat
gagagatagg
ctcctcaggt
gctgactcay
cttgcgcagg
gegtcctcee
agtctccage
ctctgggcete

ttctgcggty

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Vval
1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Fhe
20 25

Ala Met His Trp Val Arg Gln Ala Pro Gly lys
35 40

Ala Leu Ile Sexr Asn Asp Gly Sexr Asn Lys Tyr
50 55

Val Gln

Thr Leu

Gly Leu
45

Tyr RAla
60

Pro Gly Arg
15

Ser Thr Tyr
30

Glu Trp Val

Bsp Ser Val

60

120

180

240

300

360

420

480

540

600

660

720

753




Lys Gly
65

Leu Gln

Ala Arg

Thr Thr

Ser Gly
130

Ser Ala
145

Gly Ile

Gly Ser

Gln Gln

Ser Ala
210

Glu Ala
225

Phe Gly

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

<220>
221>
<223>

<400>

Arg

Met

Asp

Val

115

Gly

Ser

Asn

Pro

Gly

195

Asn

Asp

Gly

51
759
DNA
Homo

Phe

Asn

Arg

100

Thr

Gly

Pro

Val

Pro

180

Ser

Ala

Tyr

Gly

Thr

Ser

85

Gly

Val

Gly

Gly

Gly

165

Gln

Gly

Gly

Tyr

Thr
245

sapiens

misc_feature
B9 VH - A240 VL

51

Ile

70

Leu

Leu

Ser

Ser

Ala

150

Ala

Tyr

Val

Cys
230

Lys

-
’

Ser

Arg

Arg

Ser

Gln

135

Ser

Tyr

Leu

Ser

Leu

215

Met

Leu

81/143

Arg Asp Asn

Ala

Phe

Gly

120

Ala

Ala

Ser

Leu

Ser

200

Leu

Ile

Thr

Glu

Tyr

105

Gly

Val

Ser

Ile

Arg

185

Arg

Ile

Trp

Val

Asp

90

Phe

Gly

Leu

Leu

Tyr

170

Tyxr

Phe

Ser

His

Leu
250

Ser

75

Thr

Asp

Gly

Thr

Thx

155

Trp

Lys

Ser

Gly

Ser
235

Single chain Fv

Lys

Ala

Tyr

Ser

Gln

140

Cys

Tyr

Ser

Ala

Leu

220

Gly

Asn

Val

Trp

Gly

125

Pro

Thr

Gln

Asp

Ser

205

Gln

Ala

Thr

Tyr

Gly

110

Gly

Ala

Leu

Gln

Ser

120

Lys

Ser

Ser

Leu

Tyr

95

Gln

Gly

Ser

Arg

Lys

175

Asp

Asp

Glu

Ala

Tyr

80

Cys

Gly

Gly

Leu

Arg

160

Pro

Lys

Ala

Asp

Val
240



gaggtgcagce
tcetgtgeag
ccagggaagg
gaatacgcecg
ctgtatcette
gatagggggc
tecaggtggtyg
actcagcegg
cgcaggggea
cctecceccagt
tccagecget
gggctccagt
gcggtgtteg
<210>
<211>

<212>
<213>

52
252
PRT
Homo

<220>
<221>
<223> B9 V

<400> 52
Glu Val Gln
1

Ser Leu Arg

His
35

Trp Met

Phe
50

‘Gly Ile

Ser val

65

Lys

Leu Tyr Leu

tggtcgagtce
cgtctggatt
ggctggaatg
cgtctgtgaa
aaatgaacag
tacggttcta
gtggttctgg
cttcectcte
tcaatgttgg
atctcctgag
tctectgeate
ctgaggatga

gcggagggac

sapiens

MISC_FEATURE

H - A240VL

Leu Val

Leu Ser

20

Trp Val

Arg Asn
Gly

Arg

Gln Met

Glu

Cys

Arg

Lys

Phe

70

Asn

tgggggaggce
caccgtcagt
ggtaggtttce
aggcagattc
cctgagagece
ctttgactac
c€ggcggcgge
tgcatctcect
tgectacagt
gtacaaatca
caaagatgct
ggctgactat

caagttgacc

; Single ¢

Ser Gly

Ala

Gln Ala

40

Ala Asn
55

Thr Ile

Ser Leu

82/143

ttggtccage
agctactgga
attagaaaca
accatctcaa
gaggacacgg
tggggccaag
tccggtagtyg
ggagcatcag
atatactggt
gactcagata
tcggccaatg
tactgtatga

gtcctatag

hain Fv

Gly Gly Leu

10

Ser Phe

25

Gly

Pro Gly Lys

Gly Gly Thr

Ser Arg Asp

15

Arg Ala Glu

ctgggaggtce
tgcactgggt
aagctaatgg
gagatgattec
ccgtgtatta
ggaccacggt
gtggttcteca
ccagtctcac
accagcagaa
agcagcaggg
cagggatttt

tttggcacag

Val Gln Pro

Thr Val Ser

30

Leu Glu

45

Gly

Thr Glu

60

Tyr

Asp Ser Lys

Asp Thr Ala

cctgagacte
ccgccaaget
tgggacaaca
caagaacacg
ctgtgcaaga
caccgtctece
ggecgtgcetg
ctgcaccttg
gccagggagt
ctectggagtce
actcatctcet

cggegcettet

Gly Arg

Ser Tyr
Trp Val
Bla

Ala

Thr
80

Asn

Val Tyr

60

120

180

240

300

360

420

480

540

600

660

720

759



83/143

85 %0 85

Tyr Cys Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Gin Ala Val Leu Thr Gln Pro Ala
130 135 140

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

Arg Arg Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln
165 170 175

Lys Pro Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp Ser
180 185 130

Asp lys Gln Gln Gly Ser Gly Val Ser Ser Arg Phe Ser Ala Ser Lys
195 200 205

Asp Ala Ser Ala Asn Ala Gly Ile Leu Leu Ile Ser Gly Leu Gln Ser
210 215 220

Glu Asp Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly Ala Ser
225 230 235 240

Ala Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
245 250

<210> 53

<211> 753

<212> DNA

<213> Homo sapiens
<220>

<221> misc_feature

<223> D8 VH - A240VL ; Single chain Fv

<400> 53
gaggtgcagc tggtcgagtc tgggggagge gtggtccage ctgggaggtc cctgagactce 60

tcectgtgecag cctetggatt caccctcagt acctatgcca tgcactgggt ccgccaggcet 120

ccaggcaaqgqg ggctggagtg ggtggcactt atatcaaatg atggaagcaa taaatactat 180



84/143

gcagactccg tgaagggccg attcaccatce tccagagaca
ctgcaaatga acagcctgag agctgaggac acggctgtgt
gggctacggt tetactttga ctactgggge caagggacca
ggtggtggtt ctggeggegg cggetccggt ggtggtggtt
ccggetteece tetetgecate Lectggagea tcagecagte
ggcatcaatg ttggtgccta cagtatatac tggtaccage
cagtatctcc tgaggtacaa atcagactca gataagcage
cgcttctectg catccaaaga tgcttcggec aatgcaggga
cagtctgagg atgaggctga ctattactgt atgatttggce
ttcggcggag ggaccaagtt gaccgtecta tag
<21C> 54
<213> 250
<2i12> PRT
<213> Homo sapiens
<220>
<221> MISC_FEATURE
<223> D8 VH - R240VL ; Single chain Fv
<400> 54
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Ala Met His Txp Val Arg Gln Ala Pro Gly Lys
35 40
Ala Leu Ile Ser Asn Asp Gly Ser Asn Lys Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 80
Thr Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp
100 105

attccaagaa
attactgtac
cggtcaccgt
ctcaggcegt
tcacctgecac
agaagccagg
agggctetgg
ttttactcat

acagcggcge

Val Gin Pro

Ser
30

Thxz Leu

Gly Leu Glu

45

Ala

Lys Asn Thr

Ala Val Tyr

Tyr Trp Gly

110

cacgetgtat
tagagatagg
ctcecteagat
gctgactcag
cttgegecagg
gagtcctece
agtcteccagce
ctctgggete

ttctgeggtg

Gly
15

Arg

Thr

Tyr

Trp Val

Ser Val

Leu Tyr

80

Tyr
95

Cys

Gln Gly

600

660

720

752




85/143

Thr Thr Val Thr Val Ser Ser Gly Gly Giy Gly Ser Gly Gly
115 120 125
Ser Gly Gly Gly Gly Ser Gln Ala Val Leu Thr Gln Pro Ala
130 135 140
Ser Ala Ser Pro Gly Rla Ser Ala Ser Leu Thr Cys Thr Len
145 150 155
Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln
165 170
Gly Ser Pro Pro Gln Tyr Leu Leu Rrg Tyr lys Ser Asp Ser
180 185 190
Gln Gln Gly Ser Gly Val Ser Ser Arg 2he Ser Ala Ser Lys
195 200 205
Ser Ala Asn Ala Gly Ile Leu Leu Ile Ser Gly Leu &ln Ser
210 215 220
Glu Ala Asp Tyr Tyr Cys Met Ile Trp His Ser Gly Ala Ser
225 230 235
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
245 250
<210> 55
<2i1> 363
<212> DNA
<213> Mus rusculus
<220>
<221> misc_feature
<223> A5B7 VH ; VH region
<400> 55
gaggtgcage tggtcgagtc aggaggagge ttggtacagc ctgggggtte
tcetgtgcaa cttetgggtt caccttcact gattactaca tgaactgggt
ccaggeaagg cacttgagtg gttgggtttt attcgaaaca aagctaatgg
gagtacagtg catctgtgaa gggtcggttc accatcteca gagataaate
ctctatcttc aaatgaacac cctgagagct gaggacagtg ccacttatta
gatagggggc tacggttcta ctttgactac tggggccaag ggaccacggt

Gly Gly

Ser Leu

Arg BArg

160

Lys Pro

175

Asp I
Asp Ala
Glu

Asp

Val
2430

Ala

tctgagacte
ccgececagecet
ttacacaaca
ccaaagcatce
ctgtaccaga

cacegtctee

60

120

180

243

300

360




tca

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

<220>
<221>
<223>

<400>

56
121
PRT

Mus musculus

MISC_FEATURE
ASB7 VH ; VH

56

Glu val Gln

1

Ser

Tyr

Gly

Ser

65

Leu

Tyr

Gln

Leu

Met

Phe

50

Val

Tyr

Cys

Gly

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

<220>
<221>
<223>

<400>

gaggtgcage tggtcgagtc tgggcgaggc gtggtccage ctgggaggtc cctgagactce

Arg

Asn
35

Ile

Lys

Leu

Thr

Thr
115

57
357
DNA
Homo

Leu

Leu

20

Trp

Gly

Gly

Gln

Arg

100

Thr

sap

vVal

Ser

Val

Asn

Arg

Met

85

Asp

Val

iens

misc_feature
A5 VH ;

57

region

Glu

Cys

Arg

Lys

Phe

70

Asn

Arg

Thr

Ser

Ala

Gln

Ala

55

Thr

Thr

Gly

Val

VH region

Gly

Thr

Pro

40

Asn

Ile

Leu

Leu

Ser
120

Gly

Ser

25

Pro

Gly

Ser

Arg

Arg

105

Ser

86/143

Gly

10

Gly

Gly

Tyr

Arg

Ala

90

Phe

Leu

Phe

Lys

Thr

Asp

75

Glu

vVal

Thr

Ala

Thr

60

Lys

Asp

Phe

Gln

Phe

Leu

45

Glu

Ser

Ser

Asp

Pro

Thr

30

Glu

Tyr

Gln

Ala

Tyr
110

Gly

Asp

Trp

Ser

Ser

Thr

95

Trp

Gly

Tyr

Leu

Ala

Ile

80

Gly




87/143

tcctgtgeag cctetggatt caccctcagt acctatgeca
ccaggcaagqg ggctggagtg ggtggcactt atatcaaatg
gcagactceg tgaagggccg attcaccate tccagagaca
ctgcaaatga acagcctgag agcectgaggac acggccgtigt
gggctacggt tctactttga ctactcggge caagggacca
<210> 58
<211> 118
<212> PRT
<213> Homo sapiens
<220>
<221> MISC_FEATURE
<223> A5 VH ; VH region
<400> 58
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Ala Met His Trp Val Arg Gln Bla Pro Gly Lys
35 40
Ala Leu Ile Ser Asn Asp Gly Ser Asn Lys Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90
Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp
100 105
Thr Thx Val Thr Val Ser Ser
113
<210> 5%
<211> 363
<212> DNA
<213> Homo sapiens

tgcactgggt
atggaagcaa
attccaagaa
attactgtgce

cggtcaccgt

Val Gln Pro

Lev Ser

Gly Leu Glu

45

Tyr Rla

60

Asp

Lys Asn Thr

Ala Val Tyr

Tyr Gly

110

ccgecaggect
taaatactat
cacgctgtat
jagagatagg

ctcctca

Gly
15

Arg

Thr Tyr

Trp Val

Ser val

Leu Tyr

80

Tyr Cys

95

Gln Gly

120

180

240

300




<220>
<221>

<223> B9 V

<400> 59
gaggtgcage

tcctgtgeag
ccagggaagg
gaatacgccg
ctgtatcttc

gatagggggc

tca

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

60
121
PRT
Homo

<220>
<221>
<223>
<400> 60

Glu Val Gln
1

Ser Leu Arg

His
35

Met

Phe
50

Gly Ile

Ser Val

65

Lys

Leu Tyr Leu

Tyr Cys Ala

misc_feature
VH region

H ;

tggtegagte
cgtctggatt
ggctggaatg
cgtctgtgaa
aaatgaacag

tacggttcta

sapiens

MISC_FEATURE
B9 VH ; VH region

Leu Val

Leu Ser

20

Trp Val

Arg Asn

Gly Arg

Gln Met

85

Arg
100

Asp

Glu

Cys

Arg

Lys

Phe

70

Asn

Arg

tgggggagge

caccgtcagt
ggtaggtttc
aggcagattc
cctgagagcc

ctttgactac

Ser Gly

Ala Ala

Gln Ala

40

Ala
55

Asn
Thr Ile
Leu

Ser

Gly Leu

88/143

ttggtccage
agctactgga
attagaaaca
accatctcaa
gaggacacgg

tggggccaag

Gly Gly Leu

10

Ser Phe

25

Gly

Pro Gly Lys

Gly Gly Thr

Ser Arg Asp

75

Ala
90

Arg Glu

Arg Phe

105

Tyr

ctgggaggte
tgcactgggt
aagctaatgg
gagatgatte
ccgtgtatta

ggaccacggt

Val Gln Pro

Thr Val Ser

30

Leu Glu

45

Gly

Thr
60

Glu Tyr

Asp Ser Lys

Asp Thr Ala

Phe Asp Tyr

110

cctgagacte
cegecaaget
tgggacaaca
caagaacacg
ctgtgcaaga

caccgtetee

Gly Arg

Ser Tyr
Val

Trp

Ala Ala

Thr
80

Asn

Val
95

Tyr

Trp Gly

60

120

180

240

300

360

363




89/143

Gln Gly Thr Thr Val Thr val Ser Ser

115 120
<210> 61
<211> 357
<212> DNA
<213> Homo sapiens
<220>
<221> nmisc_feature
<223> D8 VE ; VH region
<400> 61
gaggtgcage tggtcgagtce tgggggagge
tcectgtgeag cectetggatt cacccteagt
ccaggcaagg ggctggagtyg ggtggcactt
gcagactceg tgaagggecg attcaccazc
ctgcaaatga acagcctgag agctgaggac
gggctacggt tctactttga ctactgggge
<210> 62
<211> 119
<212> PRT
<213> Homo sapiens
<220>
<221> MISC_FEATURE
<223> D8 VH ; VH region
<400> 62
Glu Val Gln Leu Val Glu Ser Gly
1 5
Ser Leu Arg Lesu Ser Cys Ala Ala

20

Bla Met His Trp Val Arg Gla Ala

35 40
Ala Leu Ile Ser Asn Asp Gly Ser

50 55

Lys Gly Arg Phe Thr Ile Ser Arg
65 70

G Asp

gtggtccage
acctatgcca
atatcaaatg
tccagagaca
acggctgtgt

caagggacca

Gly Gly Vval

10

Gly Phe
Pro Cly Lys
Asn

Lys Tyr

Asn Ser
75

ctgggaggtc

tgcactgggt
atggaagcaa
attccaagaa
attactgtac

cggtcaccgt

Val Gln Pro

Thr Leu Ser

30

Gly Leu Glu

45

Tyr Ala
80

Asp

Lys Asn

cctgagacte
ccgeccagget
taaatactat
cacgctgtat
tagagatagg

ctcctca

Gly Arg

15

Thr Tyr

Trp Val

Ser Val

Leu Tyr
80

50

120

180

240

300

357




Leu Gln Met Asn Ser
85
Thr Arg Asp Arg Gly
100
Thr Thr Val Thr Val Ser Ser
115
<210> 63
<211> 348
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> A240 VL ; VL region
<400> 63
caggccgtge tgactcagce ggcttccecte
acctgcacct tgcgcagggg catcaatgtt
aagccaggga gtcctcccca gtatctcctg
ggctctggag tctccagcecg cttetetgea
ttactcatct ctgggctcca gtctgaggat
agcggegett ctgeggtgtt cggeggaggg
<210> 64
<211> 116
<212> PRT
<213> Homo sapiens
<220>
<221> MISC_FEATURE
<223> A240VL ; VL region
<400> 64

90/143

90

105

tctgecatctc
ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact

accaagttga

110

ctggagcatc
gtatatactg
cagactcaga
cttcggccaa
attactgtat

ccgtecta

Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

95

Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly

agccagtcte
gtaccagcag
taagcagcag
tgcagggatt

gatttggcac

Gln Ala Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro Gly Ala
1 5 10 15

Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala
20 25 : 30

Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln Tyr
35 40 45

60

120

180

240

300

348



-

Leu Zeu
50

91/143

Arg Tyr Lys Ser Asp Sexr Asp Lys Gln Glrn Gly Ser Gly Val
55 60

Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly Ile

63 70 75 80
Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys
85 80 95
Met Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr Lys
100 105 110
Leu Thr Val Leu
115

<210> &5

<211> 10

<212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE

<223> CDR-H3* A537 Shorter CDR-3 of VH c¢f A5B7 with D corresponding to
Kabat position 95; Kabat positions 100, 100a, 100b, 101, 132
correspond to FYFDY, respectively

€223>

<221> MISC_FEATURE

<223> with "X1", "X2", "X3" and "X4" corresponding to Kabat positions
96 ("X1™), 97 ("X2"), 98 ("X3") and 99 ("X4"), respectively, of
CDR-H3 of murine monoclonal antibody AS5B7 and wherein "X"
represents any amino acid residue. "X1" is preferably "R"

<220>

<221> misc_feature

€222> {(2)..(5)

<223> Xaa can be any naturally occurring amino acid

<400> 65

Asp Xaal Xaa2 Xaal Xaa4 Phe Tyr Phe Asp Tyr

1 5 10

<210> 66

<211> 10

<212> PRT

<213> Mus musculus

<22C>




92/143

<221> MISC_FEATURE
<223> CDR-H3 A5B7 CDR-3 of VH of R5B7 ccrresponding to Kabat positions
85, 86, 97, 98, 88, 100, 100a, 1CO0b, 1€1, 1€2

<400> 66

Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr
1 5 10

<210> 67

<211> 19

<212> PRT

<213> Homo sapiens

<220>
<221> MISC_FSATURE
<223> CDR-HE2 B9 ; CCR-2 of VH BS

<400> 67

Phe Ile Arg Asn Lys Ala Asa Gly Gly Thr Thr Glu Tyr Ala Ala Ser
1 5 10 15

Val Lys Gly

<210> 68

<211> 5

<212> PRT

<213> Homo sapiers

<220>
<221> MISC_FZATURZ
<223> CDR-H1 B9 ; CDR1 of VE BS

<400> 68

Ser Tyr Trp Met His
1 5

<210> 69
<211> 17
<212> PRT
<213> Homo sapiens

<220>
<221> M:SC_FEATURB
<223> (DR-H2 AS5/D8 ; CDR-2 of VE A5/DS8

<405> 69

Leu Ile Ser Asn Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15




Gly

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

<220>
<221i>
<223>

<400>

1

<210>
<211>

93/143

70

5

PRT

Home sapiens

MISC_FEATURE
CDR-H1 A5/D8 ; CDR-1 of VH A5/D8

70
Thr Tyr Bla Met His
5
71
10
PRT

<212>
<213>

<220>
<221>
<223>

<400>

Homo sapiens

MiISC_FEATURE
CDR-L3 A240 ; CDR-3 of VL BA240

71

Met Ile Trp His Ser Gly Ala Ser Ala Val

1

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

<220>
<221>
<223>

<400>

1

<210>
<211>

5 1c

72

11

PRT

Homo sapiens

MISC_FEATURE
CDR-L2 A240 ; CDR-2 of VL A240

72
Tyr Lys Ser Bsp Ser Asp Lys Gln Gln Gly Ser
5 10
73
14
PRT

<212>
<213>

Homo sapiens



<220>
<221> MISC

FZATURE

94/143

<223> CDR-L1 A240 ; CDR-1 of VL A240

<400> 73

1

<210> . 74
<211> 32
<212> DNA

<213> artificial sequence

<220>

10

<223> 5' CERCAM5 EcoRI ; oligonucleotide

<400> 74

gaattcgcca ccatggagtc tcccteggee ce

<220> 75
<211> 24
<£212> DNA

<213> artificial sequence

<220>

<223> 3' CEACAMB Sall ; oligonucleotide

<400> 75

gtcgacctat atcagagcze cccc

<210> 76
<211> 702
<212> PRT

<213> Homo

<220>

<221> MISC_

sapiens

FEATURE

<223> CEACAMS (NM 004363} ; protein

<400> 76

Met Glu Ser
1

Arg Leu Leu

Thr Ala Lys
35

Lys Glu Val
50

Pro Ser Ala Pro
5

Leu Thr Ala Ser
20

Leu Thr Ile Glu

Leu Leu Leu Val
55

Pro His Arg
10

Leu Leu Thr
25

Ser Thr Pro
40

His Asn Leu

Trp Cys I

Pre Trp

Phe Asn

Pro Gln
60

Asn

Val
45

His

Thr Leu Arg Arg Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr
5

Pro Trp
15

Pro Pro
30

Ala Glu

Leu Phe

Gln

Thr

Gly

Gly




Tyr

65

Gly

Gly

Ile

Leu

Pro

145

Asp

Leu T

Leu

Asp

Rrg
225

Thr I

Leu

Val

Ile

Ser

Tyr

Arg

Gln

vVal

130

Lys

Ala

Ser

Thr

210

Ser

Ser

Asn

Thx
290

Tre

Val

Asn

115

Asn

Pro

Val

Trp

Asn

185

Ala

Asp

Ser

Cys

Gly

275

Val

Tyr

Ile

Ile

100

Asp

Glu

Ser

Lys

Gly

85

Ile

Thr

Glu

Ile

Ala Phe

Val

180

Gly

Ser

Ser

Pro

His

260

Thr

Asn

Asn

Asn

Tyx

Leu

245

Ala

Phe

Asn

Gly
70

Thr

Tyr

Ala

Ser

150

Thx

Asn

Arg

Lys

Ile

230

Asn

Ala

Gln

Ser

Gla

Gln

Pro

Thr

135

Ser

Cys

Gln

Thr

Cys

215

Leu

Thr

Ser

Gln

Gly
2985

aArg

Gln

Asn

Tyr

120

Gly

Asn

Glu P

Ser

Leu

200

Glu

Asn

Ser

Asn

Ser

280

Ser

Val

Ala

Ala

105

Thr

Gln

Asn

Leu

185

Thr

Thr

Val

Tyr

Pro

265

Thx

Tyr
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Asp

Thr

90

Ser

Leu

Phe

Ser

Glu

170

Pro

Leu

Gln

Arg

250

Pro

Gln

Thr

Leu

HEis

Rrg

Lys

P

155

Thr

val

"
=2
®

Asn

Tyr

235

Ser

2la

Glu

Asn

1]
—
g

Leu I

Val

Val
140

Ser

Asn

Pro

220

Gly

Gln

Leu

Gln
300

Ile

125

Val

Asp

Val
205

Val

Pro

Glu

Tyr

Phe

285

Ala

¢ Gln

Ala

Gln

110

Lys

Pro

Glu

Ala

Arg

Thr

Ser

Asp

Asn

Ser

270

Ile

His

Ile

Tyr

95

Asn

Glu

Asp

Thr

175

Leu

Arg

Ala

Leu

255

Trp

Pro

Asn

Ile

30

Ser

Ile

Asp

Leu

Lys

160

Tyx

Gln

Asn

Arg

Pro

240

Asn

Phe

Asn

Ser




Asp

305

Glu

Asp

Thr

Leu

Arg

385

Val

Asp

Leu

Ser

465

Asn

Ser

Val

Asn

Thr

Pro

Glu

Tyr

Gln

370

Asn

Asp

Pro

Ser

Leu

450

Asn

Ser

Ala

Glu

Thr
530

Gly

Pro

Asp

Leu

355

Leu

Asp

His

Thr

Leu

435

Ile

Ile

Ala

Glu

RAsp

515

Thr

Leu

Lys

Ala

340

Trp

Ser

val

Ser

Ile

420

Ser

Asp

Thr

Ser

Leu

500

Lys

Tyr

Asn

Pro

325

Val

Trp

Asn

Gly

Asp

405

Ser

Cys

Gly

Glu

Gly

485

Pro

Asp

Leu

Arg

310

Phe

Ala

Val

Asp

Pro

390

Pro

Pro

His

Asn

Lys

470

His

Lys

Ala

Trp

Thr

Ile

Leu

Asn

Asn

375

Tyr

Val

Ser

Ala

Ile

455

Asn

Ser

Pro

Val

Trp
535

Thr

Thx

Thr

Asn

360

Arg

Glu

Ile

Tyr

Ala

440

Gln

Ser

Arg

Ser

Ala

520

Val

Val

Ser

Cys

345

Gln

Thx

Cys

Leu

Thx

425

Ser

Gln

Gly

Thr

Ile

505

Phe

Asn
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Thr

Asn

330

Glu

Ser

Leu

Gly

Asn

410

Tyxr

Asn

His

Leu

Thr

490

Ser

Thr

Gly

Thr

315

Asn

Pro

Leu

Thr

Ile

395

Val

Tyx

Prc

Thx

Tyr

475

Val

Ser

Cys

Gln

Ile

Ser

Glu

Pro

Leu

380

Gln

Leu

Arg

Pro

Gln

460

Thr

Lys

Asn

Glu

Ser
540

Thr

Asn

Ile

Val

365

Leu

Asn

Tyr

Pro

Ala

445

Glu

Cys

Thr

Asn

Pro

525

Leu

Val

Pro

Gln

350

Ser

Ser

Glu

Gly

Gly

430

Gln

Leu

Gln

Ile

Ser

510

Glu

Pro

Tyr

Val

335

Asn

Pro

Val

Leu

Pro

415

Val

Tyr

Phe

Ala

Thr

495

Lys

Ala

Val

Ela

320

Glu

Thr

Axrg

Thr

Ser

400

Asp

Asn

Ser

Ile

Asn

480

Val

Pro

Gln

Ser



971143

Pro Arg Leu Gln Leu Ser Asn Gly Asn Arg Thr Leu Thr Leu Phe Asn
545 550 855 560

Val Thr Arg Asn Asp Ala Arg Ala Tyr Val Cys Gly Ile Gln Asn Ser
563 370 575

Val Ser Ala Asn Arg Ser Asp Pro Val Thr Leu Asp Val Leu Tyr Gly
580 585 590

Pro Asp Thr Pro Ile Ile Ser Pro Pro Asp Ser Ser Tyr Ileu Ser Gly
595 600 605

Ala Asn Leu Asn Leu Ser Cys His Ser Ala Ser Asn Pro Ser Pro Gln
610 615 620

Tyr Ser Trp Arg Ile Asn Gly Ile Pro Gln Gln His Thr Gln Val Leu
625 630 635 640

Phe Ile Ala Lys Ile Thr Pro Asn Asn Asn Gly Thr Tyr Ala Cys Phe
645 650 655

Val Ser Asn Leu Ala Thr Gly Arg Asn Asn Ser Ile Val Lys Ser Ile
660 665 670

Thr Val Ser Rla Ser Gly Thr Ser Pro Gly Leu Ser Ala Gly Ala Thr
675 680 685

Val Gly Ile Met Ile Gly Val Leu Val Gly val Ala Leu Ile
690 695 700

<210> 77

<211> 243

<212> PRT

<213> artificial sequence

<220>

<223> Ple-immunized anti-CD3 VHVL single chain Fv as described in
w02005/040220

<400> 77

Asp Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

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




Thr

Gly

Lys

65

Met

Ala

Thr

Gly

Pro

145

Arg

Gly

Gly

Leu

Gln

225

Glu

Met

Tyr

50

Gly

Glu

Arg

Thr

Ser

130

Ala

Ala

Lys

val

Thr

210

Gln

Ile

His

35

Ile

Arg

Leu

Tyr

val

115

Gly

Thr

Ser

Ala

Pro

195

Ile

Trp

Lys

<210> 78
<211>
<212> DNA

38

Trp

Asn

Phe

Ser

Tyr

100

Thr

Gly

Leu

Gln

Pro

180

Ala

Asn

Ser

Val

Thr

Ser

85

Asp

val

Ser

Ser

Ser

165

Lys

Arg

Ser

Ser

Arg

Ser

Ile

70

Leu

Asp

Ser

Gly

Leu

150

val

Arg

Phe

Leu

Asn
230

Gln

Arg

Thr

Arg

His

Ser

Gly

135

Ser

Ser

Trp

Ser

Glu

215

Pro

Ala

10

Gly

Thr

Ser

Tyr

Gly

120

Ala

Pro

Tyr

Ile

Gly

200

Ala

Pro

Tyr

Asp

Glu

Cys

105

Glu

Asp

Gly

Met

Tyr

185

Ser

Glu

Thr
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Gly

Thr

Lys

Asp

30

Leu

Gly

Asp

Glu

Asn

170

Asp

Gly

Asp

Phe

Gln

Asn

Ser

75

Thr

Asp

Thr

Ile

Arg

155

Trp

Thr

Ser

Ala

Gly
235

Gly

Tyr

60

Thr

Ala

Tyr

Ser

Val

140

Ala

Tyr

Ser

Gly

Ala

220

Gly

Leu
45

Ala

Ser

Thr

Trp

Thr

125

Leu

Thr

Gln

Lys

Thr

205

Thr

Gly

Glu

Asp

Thr

Tyr

Gly

110

Gly

Thr

Leu

Gln

val

190

Asp

Tyr

Thr

Trp

Ser

Ala

Tyr

85

Gln

Ser

Gln

Ser

Lys

175

Ala

Tyr

Tyr

Lys

Ile

Val

Tyr

80

Cys

Gly

Gly

Ser

Cys

160

Pro

Ser

Ser

Cys

val
240
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<213> artificial seguence

<220>
<223> 5'-huvK1l-SacI-2001 ; oligonucleotide

<400> 78
gagccgcecacqg agceccgagcet ccagatgacce cagtcetcee

<210> 179
<211> 38
<212> DNA

<213> artificial sequence

<220>
<223> 5'-huVX2/4-Saci~2001 ; oligonucleotide

<400> 79
gagccegeacg agcccgaget cgtgatgacy cagtcetece

<210> 80
<211> 3B
<212> DNA

<213> artificial sequence

<220>
<223> 5'-huVK3-SacI-2001 ; oligonucleotide

<400> 80
gagccgcacg agcccgagct cgtgwtgacr cagtctcc

<210> 81
<211> 38
<212> DNA

<213> artificial sequence

<220>
<223> 5'-huVX5-8SacI-2001 ; oligonucleotide

<400> 81
gagccgcacg agcccgagct cacactcacg cagtctcece

<210> 82
<211> 38
<212> DNA

<213> ARTIFICIAL SEQUENCE

<220>
<223> 5'-huVX6-Saci-2001 ; oligonuclcotide

<400> 82
gagccgecacg agcccgagct cgtgectgact cagtctec

<210> 83
<211> 47
<212> ©DXA

38

38

38

38

38



<213>

<220>
<223>

<400>

100/143

artificial sequence

3'-hu-Vk-Jl1-SpeI-BsiWI ; oligonucleotide

83

gacgacacta gttgcagcca ccgtacgttt gatttccacc ttggtce

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

<220>
<223>

<400>

84

47

DNA

artificial sequence

3'-hu-Vk-J2/4-Spel-Bsi/WI ; oligonucleotide

84

gacgacacta gttgcagcca ccgtacgttt gatctccasc ttggtcce

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

<220>
<223>

<400>

85

47

DNA

artificial sequence

3'~hu~-Vk-J3-Spel-BsiWI ; oligonucleotide

85

gacgacacta gttgcagcca ccgtacgttt gatatccact ttggtcce

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

<220>
<223>

<400>

86

47

DNA

artificial sequence

3'~hu-~Vk-J5-Spel-BsiWI ; oligonucleotide

86

gacgacacta gttgcagcca ccgtacgttt aatctccagt cgtgtec

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

<220>
<223>

<400>

87

41

DNA

artificial sequence

S*'-huVLla-SacI-2001 ; oligonucleotide

87

gagccgcacg agcccgagcet cgtgttgacg cagccgeccect ¢

<210>
<211>

88
11

47

47

47

47

41



<212>
<213>

<220>
<223>

<400>

101/143

DNA
artificial sequence

5'-huVL1b-SacI~-2001 ; oligonucleotide

88

gagccgcacg agcccgaget cgtgetgact cagccaccct ¢

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

<220>
<223>

<400>

89

44

DNA

artificial sequence

5'-huVL2~-SacI-2001 ; oligonucleotide

83

gagccgcagg agcccgagct cgecctgact cagectscct ccgt

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

<220>
223>

<400>

a0

35

DXA

artificial sequence

5'-huVL4-SacI-2C01 : oligonucleotide

90

acctgcgage tcgtgctgac tcarycmycc tetgce

<210>
211>
<212>
<213>

<220>
223>

<400>

91

33

DNA

artificial sequence

5'-huVLl5-SacI-2301 ; oligonucleotide

91

acctgcgage tcgtgctgac tcagecrsct tcec

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

<220>
<223>

<400>

92

32

DNA

artificial sequence

5'-nuVL6-Saci-2001 ; oligonucleotide

92

acctgcgage tcatgctgac tcagccccac te

<210>
<211>

93
41

41

35

33

32



212>
<213>

<220>
<223>

<400>

102/143

DNA
artificial sequence

5'-huVL3/9-SacI-2001 ; oligonucleotide

93

gagccgcacg agcccgagct cgwgctgact cagccaccyt ¢

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

<220>
<223>

<400>

94

11

DNA

artificial sequence

5'-huVL7/8-8acI-2001 ; oligonucleotide

94

gagccgcacg agcccgaget cgtggtgacy caggagcemt ¢

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

<220>
<223>

<400>

95

33

DNA

artificial sequence

3"-hu-VIam~BInI-Spel-2001 ; oligonucleotide

95

cgtgggacta gtcttgggct gacctaggac ggt

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

<220>
<223>

<400>

96

33

DNA

artificial sequence

3'~hu-Vlam2-BInIl-SpeI-2002 ; oligonucleotide

96

cgtgggacta gtcttgggct gaccgaggac ggt

<210>
<211>
212>
<213>

<220>
<223>

<400>

97

31

DNA

artificial  sequence

5'-primer 5'-AVH-Xhol ; oligonucleotide

97

gtcacactcg agtcaggagg aggcttggta c

<210>
<211>

98
31

41

41

33

33

31



<212>
<213>

<220>
<223>

<400>

103/143

DNA
artificial sequence

3'-primer 3'-AVH-BstEIIl ; oligonuclezotide

98

gtcacaggtg accgtggtcc cttggecccca g

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

<220>
<223>

<400>

99
10
PRT
artificial sesquence

Flag tag

8%

Thr Gly Asp Tyr Lys Asp Asp Asp Asp Lys

1

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

<220>
<223>

<400>

5 10

100
22
DNA

artificial sequence

5'-huVvHl, 3, 5-XhoI-2001 ; oligonucleotide

100

aggtgcaget getcgagtct gg

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

<220>
<223>

<400>

101

23

DNA

artificial sesquence

5'-huVH4-XhoI-2001 ; oligonucleotide

101

caggtgcagc tgctcgagtc ggg

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

<220>
<223>

<400>

102
23
DNA
artificial seguence

5'-huVH4B-XhoI-2001 ; oligonucleotide

102

caggtgcagc tactcgagtyg ggg

31

22

23

23



<210>
<211>
<212>
213>

<220>
<223>

<400>

104/143

103

17

DNA

artificial sequence

3'-hu-VH-BstEII-2001 ; oligonucleotide

103

ctgaggagac ggtgacc 17

<21C>
<211>
<212>
<213>

<220>
<223>

<400>

104

17

DNA

artificial sequence

3'-hu-VH-J3-BstEII-2001 ; oligonucleotide

104

ctgaagagac ggtgacc 17

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

<220>
<223>

<400>

105

51

DNA

artificial sequence

3'-A134-VH1A ; oligonucleotide

105

gtagtcaaag tagaaccgta gccccctatce tctygcacag taatacacgg c 51

<210>
<211>
<212>
<213>
<220>
<223>

<400>

106

51

DNA

artificial sequence

3'-Al134~VH1B ; oligonucleotide

106

gtagtcaaag tagaaccgta geccectate tetygcacag taatacayrg c 51

£210>
<211>
<212>
<213>

£220>
<223>

<220>
<221>

107

51

DNA

artificial sequence

3'-R134-VH3A ; oligonucleotide

variation



105/143

<222> (34)..1(34)
<223> /[replace= "a"

/replace = "c"

/replace = "g"

<400> 107

gtagtcaaag tagaaccgta gcceccctatc tcttgyacag taatacacrg c 51
<210> 108

<211> 51

<212> DNA

<213> artificial sequence
<220>
<223> 3' -Al34-VH3B ; oligonucleotide

<220>

<221> wvariation
<222> (34)..(34)
<223> /replace= "a"

/replace = "¢"

/replace = "g"

<400> 108

gtagtcaaag tagaaccgta gccccctatc tcttgcacag taatacaarg c 51
<210> 109

<211> 51

<212> DNA

<€213> artificial sequence

<220>

<223> 3'-Rl134-VH4 ; oligonucleotide

<400> 109

gtagtcaaag tagaaccgta gccccctatc tctsgcacag taatacacrg c 51
<210> 110

<211> 53

<212> DNA

<213> artificial sequence

<220>
<223> 3' Al134-J46-BstEII ; oligonucleotide

<400> 110
cgagacggtg accgtggtcc cttggcccca gtagtcaaag tagaaccgta gcc 53
<210> 111
<211> 207

<212> 2RT




<213>

<220>
<221>
<223>

<400>

Met Gln

vVal Gly

Gln Thr

Cys Pro
50

Asn Ile
65

His Leu

Val Cys

Tyr Leu

Ser val

130

Leu Leu

145

Pro Val

Lys Glu

Lys Gly

111

Ser

val

Pro

35

Gin

Gly

Ser

Tyr

Arg

115

Ala

Leu

Thr

Arg

Gln
195

Gly

Tr

Tyr

Tyr

Leu

Pro

100

Ala

Thr

Val

Arg

Pro

180

Arg

Homo sapiens

MISC FEATURE
CE3 epsilon (NM_000733) ; protein

Thr

Gly

Lys

Pro

Asp

Lys

85

Arg

Arg

Tyr

Gly
165

Pro

His

Gln

Val

Gly

Glu
70

Glu F

Gly

val

Val T

Tyr

150

Ala

Pro

Leu

Trp

Ser

Ser

55

Asp

Ser

Cys

Gly

val

Tyr

Arg Val

Gly Asn

Ile Ser
40

Glu Ile

Asp Lys

Ser Glu

Lys Pro
105

Glu Asn
120

Val Asp

Ser Lys

Ala Gly

Pro Asn

185

Ser Gly
200

106/143

Leu
10

Glu

Leu

Asn

Leu

90

Glu

Cys

Ile

Asn

Gly

170

Pro

Leu

Gly

Glu

Thx

Ile

75

Glu

Asp

Met

Leu

Met

Thr

Gln

60

Gly

Gln

Ala

Glu

Ile

140

Lys

> Gln

Tyr

Gln

Cys

Gly

Ser

Ser

Asn

Met

125

Thr

Ala

Arg

Glu

o4
ol

Leu

Gly
30

Ile

Gly

Phe

110

Asp

Gly

Lys

Gly

Pro

190

Arg

Leu

Asp

Giu

Tyr

95

Tyr

val

Gly

Ala

175

I.e

Ile

Ser

Thr

Lys

Asp

Tyr

Leu

Met

Leu

Lys

160

Asn

Arg




107/143

<210> 112

<211> 5

<212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE

<223> CDR-H3 A5B7 Shorter CDR-3 of VH of A5B7 corresponding to Kabat
positions 100, 100a, 100b, 101, 102

<400> 112

Phe Tyr Phe Asp Tyr

1 S

<210> 113

<211> 6

<212> PRT

<213> Mus musculus

<220>

<221> M™MISC_FZATURE

<223> CDR-H3 ASB7 Shorter CDR-3 of VH of ASB7 corresponding to Kabat
pcsitions 99, 100, 100a, 100b, 101, 102

<400> 113

1

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

<220>
<221>
223>

<400>

Arg Phe Tyr Phe Asp Tyr
5

114

2

PRT

Mus musculus

MISC_FEATURE
CDR-H3 ASB7 Shorter CDR-3 of VH of A5B7 corresponding to Kabat
positicns 98, 99, 100, 100a, 100b, 101, 102

214

Leu Arg Phe Tyr Phe Asp Tyr

1

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

<220>
«221>

5

215

8

PRT

Mus musculus

MISC_FEATURE



108/143

<223> CDR~H3 A5B7 Shorter CDR-3 of VH of ASB7 correspornding to Kabat
positions 97,

<400>

118

98,

83,

Gly Leu Arg Phe Tyr Phe Asp Tyr

positions 86, 97, 9¢,

1

<210> 116
<211> 9
<212> PRT
<213> Mus
<220>
<221>
<223>
<400> 116

5

musculus

MISC_FEATURE
DR-H3 A587 Shorter CDR-3 of VH of ASB7 corresponding to Xabat

93,

100,

100a,

100, 100a,

Arg Gly Leu Arg Phe Tyr Phe Asp Tyr

1

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

117
759

<220>
<223>

<400> 117
caggecgtge

acctgcacct
aagccaggga
ggctctggag
ttactcatct
agcggegett
tctggeggeg
ggcttggtac
actgattact
tttattggas
ttcaccatct
gctgaggaca

tactggggcee

DNA
artificial sequence

5

R240 VL -A5B7 VH ;

tgactcagce
tgcgcagggg
gtcctcccca
tctccagecg
ctgggctcca
ctgcggtgtt
gcggetecgg
accetgggeyg
acatgaactg
acazggctza
ccagagatza
gtgccactta

aagggaccac

single

ggctcecctce
catcaatgtt
gtatctccetg
cttctctgea
gtctgaggat
€ggcggagygg
tggtggtggt
ttctctgaga
ggtccgcecag
Tggttacaca
atcccaaage
ttactgtace

ggtcaccgtce

chain Fv

tctgcatcte
gstgcctaca
aggtacaaat
tccaaagatg
gaggctgact
accaagttga
tctgaggtge
ctcteetgtg
cctccaggaa
aczgagtaca
atcctcetatce
agagataggg

tcetectga

100b,

1C1,

100k, 101,

ctggagcatc
gtatatactg
cagactcaga
cttcggecaa
attactgtat
ccgtectagg
agctggtecga
caacttctgg
aggcacttga
ctgcatctgt
ttcazatgaa

ggctacggtt

102

102

agccagtcete
gtaccagcag
taagcagcag
tgcagggatt
gatttggcac
tggtggtggt
gtcaggagga
gttcaccttc
gtggttgggt
gaagggtcgg
caccetgaga

ctactttgac

60

120

180

240

366

360

420

480

540

600

660

720

759




109/143

<210> 118
<211> 252
<212> PRT
<213> artificial sequence

<220>
<223> A240 VL -A5B7 VH ; single chain Fv

<400> 118
Gln Ala Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro Gly Ala
1 5 10 15

Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala

Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln Tyr
35 40 45

Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gln Gln Gly Ser Gly Val
50 55 60

Ser Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly Ile
65 70 75 80

Leu Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Bla Asp Tyr Tyr Cys
85 %0 95

Met Ile Trp His Ser Gly Ala Ser Ala Val Phe Gly Gly Gly Thr Lys
100 105 110

Leu Thr Val Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
130 135 . 140

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe
145 150 155 160

Thr Asp Tyr Tyr Met Asn Trp Val Arg Gln Pro Pro Gly Lys Ala Leu
165 170 175

Glu Trp Leu Gly Phe Ile Gly Asn Lys Ala Asn Gly Tyr Thr Thr Glu
180 185 190



Ala
195

Tyr

Gln Ser Ile

213

Ala
225

Thr

Tyr Trp Gly

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

119
753
DNA
Homo

<22C>
<221>
<223>

<400> 119
caggcegtge

acctgcacct
aagccaggga
ggctetggag
ttactcatct
agcggegett
tctggeggeg
ggcgtggtcec
agtacctatg
cttatatcaa
atctccagag

gacacggccg

ggccaaggga

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

120
230
PRT
Homo

Val L
Leu

Tyr

Tyr Cys

Leu

Thr

200

215

230

Gln
245

sapiens

misc_feature
A24JVL -A5 VR ; single chain Fv

tgactcagcce
tgcgcagggg
gtcctcceccea
tctecageeg
ctgggctcca
ctgcggtgtt
gcggetecegg
agcctgggag
ccatgcactg
atgatggaag
acaattccaa
tgtattactg

ccacggtcac

saplens

Gly Thr

ggcttcecte
catcaatgtt
gtatctectg
cttctcetgea
gtctgaggat
cggcggaggy
tggtggtggt
gtccctgaga
ggcccgeeasg
caataaatac
gaacacgctg
tgcgagagat

cgtectectcece

Gly Arg Phe

Gln Met Asn

Arg Asp Arg

Thr Val Thr

110/143

Thr Ile

Thr Leu

Gly Leu
235

Val Ser
230

tctgeatcete
ggtgcctaca
aggtacaaat
tccaazgatg
gaggctgact
accaagrtga
tctgaggtge
ctctectgtyg
gcteceggea
tatgcagact
tatctgcaaa
agggggctac

tga

Ser Arqg Asp Lys Ser

205

Arg Als Glu Asp Ser

223

Arg FPhe Tyr Phe Asp

Ser

ctggagcate
gtatatactg
cagactcaga
ctteggecaa
attactgtat
ccgtectagg
agctggtcga
cagcectctgqg
aggggctgga
ccgtgaaggg
tgaacagcct

ggttctactt

240

agccagtcte
gtaccagcag
caagcagcag
tgcagggatt
gatttggcac
rggtggtggt
gtctggggga
attcacccte
gtgggtggcea
ccgattcacce
gagagctgag

tgactactgg

60

12¢

18C

240

300

360

420

48C

540C

6CC

660

720

753




<220>
<221>
<223>

<400>

Gln
1

Ser

Tyr

Leu

Ser

65

Leu

Met

Leu

Gly

Pro

145

Ser

Glu T

Asp

Thr

Ala

Ala

Ser &

Leu

50

Ser

Len

Ile

3
¥
b

Gly
130

Gly

Thr

Ser

Leu
210

MISC_FZATURZ
R240VL -A5 VB ; single chain

120

Val

Ser

Arg

Arg

Ile

Trp

Val

115

Ser

Arg

Tyr

Val

Val

195

Tyr

Leu

Leu

20

Tyr

Phe

Ser

His

100

Len

Glu

Ser

Ala

Ala

180

Lys

Leu

Thr

Thr

Trp

Lys

Ser

Gly

Ser

Val

Leu

Met

165

Leu

Gly

Gln

G.n

Cys

Tyr

Ser

Ala

70

Leu

Gly ?

Gly

Gln

Arg

150

His

Ile

Arg

Met

Pro

Thr

Gln

Asp

Ser

Gln

Gly

Leu

135

Leu

Trp

Ser

Phe

Asn
215

Ala

Leu

Gln

40

Ser

Ser

Ser

Gly

120

Val

Ser

Val

Asn

Thr

200

Ser

Ser

Asp

Asp

Glu

Ala

105

Ser

Glu

Cys 1

Arg

Asp

185

ile

Leu

111/143

Fv

Leu

10

Arg

Pro

Lys

Ala

Asp

Val

Gly

Ser

Gln

170

Gly

Ser

Arg

Ser

Gly

Gly

Gln

Ser
75

Glu ?

Phe

Gly

Gly

Ala

155

Ala

Ser

Arg 7

Ala

Ala

Ile

Ser

Gln

60

Ala

Gly

Gly

Gly

140

Ser

Pro

Asn

Glu
220

Ser

Asn

Pro

45

Asn

Asp

Gly

Gly

128

Gly

Gly

Gly

Lys

Asn

205

Asp

Pro

val

30

Pro

Ser

Ala

Tyr

Gly

110

Ser

Val

Phe

Lys

Tyr

190

Ser

Thr

Gly

Gly

Gln

Gly

Gly

Gly

Val

Thr

Gly

175

Tyr

Lys

Ala

Ala

Ala

Tyr

Val

Ile

80

Cys

Lys

Gly

Gln

Leu

160

Ala

Asn




112/143

Tyr Tyr Cys Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp

225

2

30

235

Gly Gln Gly Thr Thr Val Thr Val Ser Ser

<210>
<211>
<2l2>
<213>

121
759

<220>
<221>
<223>

<400> 121
caggccgtge

acctgcacct
aagccaggga
ggctctggag
ttactcatct
agcggcgett
tetggeggeg
ggcttggtcc
agtagctact
ttcattagaa
ttcaccatct
gccgaggaca
tactggggcc
<210>
<211>

<212>
<213>

122
252
PRT

<220>
<221>
<223>

<400> 122

DNA
Homo sapiens

245

misc_ feature
A240VL- BS VH

tgactcagcc
tgcgcagggg
gtcctcecca
tctccagecg
ctgggctcea
ctgcggtgtt
gcggetccgg
agcetgggag
ggatgcactg
acaaagctaa
caagagatga
cggccgtgta

aagggaccac

Homo sapiens

MISC_FEATURE
A240VL- B9 VH

250

; single chain Fv

ggcttcecte
catcaatgtt
gtatctectg
cttctctgeca
gtctgaggat
c€ggcggaggyg
tggtggtggt
gtccctgaga
ggtcegcecaa
tggtgggaca
ttccaagaac
ttactgtgca

ggtcaccgtc

tctgeatcte
ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact
accaagttga
tctgaggtge
ctctectgtg
gcteccaggga
acagaatacg
acgctgtatce
agagataggg

tcectectga

; single chain Fv

ctggagcatc
gtatatactg
cagactcaga
cttcggccaa
attactgtat
ccgtcectagg
agctggtecga
cagcgtcetgg
aggggctgga
ccgegtetgt
ttcaaatgaa

ggctacggtt

240

agccagtctce
gtaccagcag
taagcagcag
tgcagggatt
gatttggcac
tggtggtggt
gtctggggga
attcaccgtce
atgggtaggt
gaaaggcaga

cagcctgaga

ctactttgac-

60

120

180

240

300

360

420

480

540

600

660

720

759




Gln

Ser

Tyr

Leu

Ser

65

Leu

Met

Leu

Gly

Pro

145

Ser

Glu

Tyr

Lys

Ala
225

Ala

ARla

Ser

Leu

50

Ser

Leu

Ile

Thr

Gly

130

Gly

Ser

Trp

Ala

Asn

210

Val

Val

Ser

Ile

35

Arg

Arg

Ile

Trp

val

115

Ser

Arg

Tyr

Val

Ala

195

Thr

Tyr

Leu Thr
5

Leu Thr

20

Tyr Trp

Tyr Lys

Phe Ser

Ser Gly

His Ser

100

Leu Gly

Glu Val

Ser Leu

Trp Met

165

Gly Phe

180

Ser Val

Leu Tyr

Tyr Cys

Gln

Cys

Tyr

Ser

Ala

70

Leu

Gly

Gly

Gln

Arg

150

His

Lys

Leu

Ala
230

Pro

Thr

Gln

Asp

55

Ser

Gln

Ala

Gly

Leu

135

Leu

Trp

Arg

Gly

Gln

215

Arg

Ala Ser

Leu

Gln

40

Ser

Lys

Ser

Ser

Gly

120

Val

Ser

Val

Asn

Arg

200

Met

Asp

Arg

25

Lys

Asp

Asp

Glu

Ala

105

Ser

Glu

Cys

Arg

Lys

185

Phe

Asn

Arg

113/143

Leu
10

Pro

Lys

Ala

Asp

80

val

Gly

Ser

Ala

Gln

170

Ala

Thx

Ser

Gly

Ser

Gly

Gly

Gln

Ser

75

Glu

Phe

Gly

Gly

Ala

155

Ala

Asn

Ile

Leu

Leu
235

Ala

Ile

Ser

Gln

60

Ala

Ala

Gly

Gly

Gly

140

Ser

Pro

Gly

Ser

Arg

220

Arg

Ser

Asn

Pro

45

Gly

Asn

Asp

Gly

Gly

125

Gly

Gly

Gly

Gly

Arg

205

Ala

Phe

Pro

Val

30

Pro

Ser

Ala

Tyr

Gly

110

Ser

Leu

Phe

Lys

Thr

180

Asp

Glu

Tyr

Gly
15

Gly

Gln

Gly

Gly

Tyr

95

Thr

Gly

Val

Thr

Gly

175

Thr

Asp

Asp

Phe

Ala

Ala

Tyr

Val

Ile

80

Cys

Lys

Gly

Gln

Val

160

Leu

Glu

Ser

Thr

Asp
240



114/143

Tyr Trp Gly Gln Gly Thr Thr val Thr val Ser Ser

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

123
753
DNA

<220>
<221>
<223>

<400> 123
caggcegtge

acctgcacct
aagccaggga
ggctctggag
ttactcatct
agecggegett
tctggeggeg
ggcgtggtcce
agtacctatg
cttatatcaa
atctccagag
gacacggctg

ggccaaggga

124
250
PRT

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

<220>
<221>
<223>

<400> 124

Gln BAla Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro

1

Ser Rla Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val

245

Homo sapiens

misc_feature
A240VL -D8 VH

tgactcagec
tgcgeagggg
gtccteccea
tctccageeg
ctgggcetcca
ctgcggtgtt
gcggeteegg
agcctgggag
ccatgcactg
atgatggaag
acaattccaa
tgtattactg

ccacggtcac

Homo sapiens

MISC_FEATURE
A240VL -D8 VH

5

250

; single chain Fv

ggcttcecte
catcaatgtt
gtatctectg
cttectetgea
gtctgaggat
€ggcggagygyg
tggtggtggt
gtccctgaga
ggtcegecag
caataaatac
gaacacgctg
tactagagat

cgtctectee

tctgecatcte
ggtgcctaca
aggtacaaat
tccaaagatg
gaggctgact
accaagttga
tctgaggtge
ctctectgtg
gctccaggea
tatgcagact
tatctgcaaa

agggggctac

tga

7 single chain Fv

10

ctggagcatc
gtatatactg
cagactcaga
cttcggecaa
attactgtat
ccgtcctagg
agctggtega
cagcctetgg
aggggctgga
ccgtgaaggg
tgaacagcct

ggttctactt

agccagtctc
gtaccagcag
taagcagcag
tgcaggcatt
gatttggcac
tggtggtggt
gtctggggga
attcacccte
gtgggtggca
ccgattcace
gagagctgag

tgactactgg

Gly Ala
15

Gly Ala

60

120

180

240

300

360

420

480

540

600

660

720

753



Tyr

Leu

Leu

Met .

Leu

Gly

Pro

145

Ser

Glu

Asp

Thr

Tyr
225

Gly

Ser

Leu

50

Ser

Leu

Thr

Gly
130

Gly ?

Thr

Trp

Ser

Leu
210

Gln

Ile
35

Arg

Arg

Trp

Val

115

Ser

Tyr

Val

Val

185

Tyr

Cys

Gly

20

Tyr

Tyr

Phe

Ser

His

100

Leu

Glu

c Ser

Ala

Ala

180

Lys

Leu

Thr

Thr

Trp

Lys

Ser

Gly

Ser

Gly

val

Leu

Met

165

Leu

Gly

Gln

Arg

Thr
245

Tyr

Ser

Ala

70

Leu

Gly

Gly

Gln

Arg

150

His

Ile

Arg

Met

Asp
230

val

Gln

Asp

55

Ser

Gln

Ala

Gly

Leu
135

Ser

Phe

Asn
215

Arg

Thr

Gln

40

Ser

Lys

Ser

Ser

Gly

120

Val

Ser

Val

Thr
200

Ser

Gly

Val

25

Lys

Asp

Asp

Glu

Ala

105

Ser

Glu

Cys

Arg

Asp

185

Ile

Leu

Leu

Ser

115/143

Pro

Lys

Ala

Asp

Val

Gly

Ser

Gln

170

G.y

Ser

Arg

Arg

Ser
250

Gly

Cln

Ser

75

Glu

Phe

Gly

Gly

Ala

155

Ala

Ser

Arg

Ala

Ser

Gln
60

Ala !

Ala

Gly

Gly

Gly

140

Ser

Pro

Asn

Asp

Glu
220

Tyr

Asp

Gly

Gly

125

Gly

Gly

Gly

Lys

Asn

205

Asp

Phe

30

Pro

Ser

Ala

Tyr

Gly

110

Ser

val

Phe

Lys

Tyr

190

Ser

Thr

Asp

Gln

Gly

Gly

Tyr

95

Thr

Gly

Val

Gly
175

Tyr

Lys

Ala

Ty

v

Tyr

Val

Ilc

80

Cys

Lys

Gly

Gln

Leu

160

Leu

Ala

Asn

val

Trp
240




<210> 125
<211>
<212>

<213>

<220>
<223>

1500
DNA
artificial sequence

antibody

<400> 125
gaggtgcagc

tecctgtgeag
ccaggcaagg
gcagactceg
ctgcaaatga
gggctacggt
ggtggtggtt
ccggcttece
ggcatcaatg
cagtatctcc
cgcttctetyg
cagtctgagg
ttcggcggag
gtgcagtcag
tctggctaca
ctggaatgga
aagggccgcet
agcectgegtt
tgeccttgact
actggttctg
ccagcaactc
agtgtaagtt
tatgacacat
accgactact

caacagtgga

tggtcgagtce
cctectggatt
ggctggagtg
tgaagggccg
acagcctgag
tctactttga
ctggeggegy
tctetgeate
ttggtgccta
tgaggtacaa
catccaaaga
atgaggctga
ggaccaagtt
gggctgaagt
cctttactag
ttggatacat
tcacaatcac
ctgaggacac
actggggcca
gtggaagtgg
tgtctctgte
acatgaactg
ccaaagtggc
ctctcacaat

gtagtaacce

A5 VH - A240 VL# x SEQ ID

tgggggaggce
caccctcagt
ggtggcactt
attcaccatce
agctgaggac
ctactgggge
cggctecggt
tectggagea
cagtatatac
atcagactca
tgctteggee
ctattactgt
gaccgtccta
gaaaaaacct
gtacacgatg
taatcctage
tacagacaaa
tgcaacctat
aggcaccacg
aggttcaggt
tccaggggag
gtaccagcag
ttctggagtc
caacagcttg

gctcacgtte

116/143

NO:

gtggtecage
acctatgcea
atatcaaatg
tccagagaca
acggecgtgt
caagggacca
ggtggtggtt
tcagccagtc
tggtaccage
gataagcagce
aatgcaggga
atgatttggce
tceggaggtg
ggggcecteag
cactgggtaa
cgtggttata
tccaccagea
tactgtgcaa
gtcacecgtct
ggagcagacg
cgtgccacce
aagccgggcea
cctgeteget
gaggctgaag

ggtggcggga

77 VHVL ;

ctgggaggte

tgcactgggt
atggaagcaa
attccaagaa
attactgtgce
cggtcaccgt
ctcaggecgt
tcacctgcac
agaagccagg
agggctctgg
ttttactcat
acagéggcgc
gtggatccga
tgaaggtgtce
ggcaggcacc
ctaattacgc
cagcctacat
gatattatga
cctcaggcga
acattgtact
tgagctgcecag
aggcacccaa
tcagtggcag
atgctgecac

ccaaggtgga

cctgagactce
ccgecaggcet
taaatactat
cacgctgtat
gagagatagg
ctcctcaggt
gctgactcag
cttgcgcagg
gagtcctecc
agtctccage
ctctgggctce
ttctgeggtyg
cgtccaactg
ctgcaaggct
tggacagggt
agacagcgtc
ggaactgagc
tgatcattac
aggtactagt
gacccagtcet
agccagtcaa
aagatggatt
tgggtctggg
ttattactgce

gatcaaatag

Bispecific single chain

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



117/143

<210> 126
<211> 499
<212> PRT
<213> artificial segquence

<220>

<223> A5 VH - RA240 VL# x SEQ ID NO: 77 VHVL ; Bispecific single chain
antibody

<400> 126

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

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

Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 15

ARla Leu Ile Ser Asn Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
115 120 125

Ser Gly Gly Gly Gly Ser Gln Ala Val Leu Thr Gln Pro Ala Ser Leu
130 135 140

Ser Ala Ser Pro Gly Ala Ser Ala Ser Leu Thr Cys Thr Leu Arg Arg
145 150 155 160

Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln Lys Pro
165 170 175

Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp Ser Asp Lys
180 185 190



Gln

Ser

Glu

225

Phe

Asp

Ser

Thr

Gly

305

Lys

Met

Ala

Thr

Gly
385

Gln

Ala

210

Ala

Gly

Val

Val

Met

290

Tyr

Gly

Glu

Arg

Thr

370

Ala

Ala

Gly
195

Asn

Asp

Gly ¢

Gln

Lys

275

His

Ile

Arg

Leun

Tyr

355

Val

Gly

Thr

Ser

Ser

Ala

Tyxr

Leu

260

Val

Trp

Asn

Phe

Ser

340

Tyr

Thz

Gly

Leu

Gln
420

Gly

Gly

Tyr

Thr

245

Val

Ser

Val

Asp

Val

Ser

Ser

405

Ser

Val

Ile

Cys

230

Lys

Gln

Ser

310

Ile

Leu

Asp

Ser

Gly

399

Leu

Val

Ser

Leu

215

Met

Leu

Lys

Glr

295

Arg

Thr

Arg

His

Ser

375

Ser

Ser

Ser

230

Leu

Ile

Thr

Gly

Ala

280

Ala

Gly

Thr

Ser

Tyr

360

Gly

Ala

Tyr

Ile

Trp

Val

Ala

265

Ser

Pro

Tyr

Asp

Glu

345

Cys

Glu

Asp

Gly

Met
425

118/143

Phe

Ser

Leu

250

Glu

Gly

Gly

Thr

Lys

330

Asp

Leu

Gly

Asp

Glu

4190

Asn

Ser

Gly

Ser

235

Ser

Val

Tyr

Gln

Asn

315

Ser

Thr

Asp

Thr

Ile

385

Arg

Trp

Ala

Leu

220

Gly

Gly

Lys

Thr

Gly

300

Tyr

Thr

Ala

Tyr

Ser

380

Val

Ala

Ser

205

Gla

Ala

Gly

Lys

Fhe

285

Lev

Ala

Ser

Thr

Trp

365

Thr

Leu

Thr

Lys

Sex

Ser

Gly

Fro

27C

Thr

Glu

Asp

Tyr
350

Gly

Thr

Leu

Gla
430

Asp

Glu

Ala

Gly

Gly

Arg

7rp

Ser

Ala

335

Tyr

Gln

Ser

Gln

Ser

415

Lys

Ala

Asp

val

24¢C

Ser

Ala

Tyr

Ile

Val

320

Tyr

Cys

Gly

Ser

400

Cys

Pro




Gly

Gly

T.eu
465

Gln Gln Trp

Glu

<210>
<z1li>
<212>
<213>

127
1500
DNA

<220>

<223> SEQ

Ala

Asn

Azg Phe

Ser Leu

Lys &rg Trp Ile Tyr Asp

440

455

470

Ser
485

ID NO:

antibody

<400> 127
gacgtccaac

tcctgcaagg
cctggacagyg
gcagacageg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagtc
aaaagatgga
agtgggtcetg
acttattact
gagatcaaat
gtccagcecetg

tatgccatge

Tggtgcagte
cttctggeta
gtctggaatg
tcaagggccg
gcagcctgeg
actgccttga
gtactggttc
ctccagcaac
aaagtgtaag
tttatgacac
ggaccgacta
gccaacagtg
ccggaggtgg
ggaggtcect

actgggtcceg

Ser Asn

artificial sequence

aggggcrgaa
cacctttact
gattggatac
cttcacaate
ttctgaggac
ctactggggce
tggtggaagt
tctgtctetg
ttacatgaac
atccaaagtg
ctctctecaca
gagtagtacc
tggatccgag
gagactctcc

ccaggctcca

Ser G.y Ser

Glu Ala Glu

Pro Leu Thr

119/143

Thr

Gly

Ala
475

Asp

Phe
490

Gly

77 VHVL x A5 VH - R240 VL#

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggttcag
tcteccagggg
tggtaccagce
gcttctggag
atcaacagct
ccgctecacgt
gtgcagetgg
tgtgcagcecet

ggcaaggggc

Ser Lys Vval

445

Gly
460

Thr &sp
Ala

Thr Tyr

Gly

Gly Thr I

Ala Ser

Tyr

Tyr Cys

480

Val

; Bispecific single chain

ctggggecte
tgcactgggt
geectggtta
aatccaccag
attactgtgc
cggtcaccgt
gtggagcaga
agcgtgeccac
agaageccgyug
tceoctgeteg
tggaggctga
tcggtggcag
tcgagtctgg
ctggattcac

tggagtgggt

agtgaaggtg
aacccaggca
tactaattac
cacagcctac
aagatattat
ctcctecagge
cgacattgta
cctgagetge
caaggcacce
cttcagtgge
agatgctgee
gaccaaggtg
gggaggegtg
cctcagtacce

ggcacttata

60

120

180

240

300

420

480

540

6CC

660

720

780

8B40

S00




tcaaatgatg
agagacaatt
gccgtgtatt
gggaccacgg
ggtggttcte
gccagtctca
taccagcaga
aagcagcagg
gcagggattt
atttggcaca
<210>
<211>

<212>
<213>

128
499
PRT

<220>
€223> SEQ

anti
<400> 128

Asp Val Gln
1

Ser Val Lys

Thr Met His
35

Gly Tyr Ile
50

Lys Gly Arg
65

Met Glu Leu

gaagcaataa
ccaagaacac
actgtgcgag
tcaccgtctce
aggccgtget
cctgcacctt
agccagggag
gctctggagt
tactcatctce

gcggegette

ID NO:
body

atactatgca
gctgtatctg
agataggggg
ctcaggtggt
gactcagccg
gcgecaggggce
tcctecceceag
ctccagceege
tgggctccag

tgcggtgtte

artificial sequence

77 VHVL » AS V

120/143

gactccgtga
caaatgaaca
ctacggttct
ggtggttctg
gcttccetet
atcaatgttg
tatctcctga
ttctectgeat
tctgaggatg

ggcggaggga

B -

Leu Val Gln Ser Gly Ala Glu Val

Val Ser Cys Lys Ala

20

Trp Val Arg Gln Ala

40

Asn Pro Ser Arg Gly

Phe Thr Ile Thr Thr

70

Ser Ser Leu Arg Ser

85

Ala Brg Tyr Tyr Asp Asp Bis Tyr

100

10

Ser Gly Tyr
25

Pro Gly Gln

Tyr Thr Asn

Asp Lys Ser
75

Glu Asp Thr
S0

Cys Leu Asp
105

agggccgatt
gcctgagage
actttgacta
gcggeggegg
ctgcatctcce
gtgcctacag
ggtacaaatc
ccaaagatgc
aggctgacta

ccaagttgac

Lys Lys Pro

Thr Phe Thr

30

Gly Leu Glu

45

Tyr Ala Asp

60

Thr Ser Thr

Ala Thr Tyr

caccatctce
tgaggacacg
ctggggccaa
ctceggtggt
tggagcatca
tatatactgg
agactcagat
ttcggecaat
ttactgtatg

cgtectatag

Gly Ala
15

Arg Tyr

Trp Ile

Ser Val

Ala Tyr

80

Tyr Cys
95

Tyr Trp Gly Gln Gly

860

1020

1080

1140

1200

1260

1320

1380

1440

1500

A240 V14 ; Bispecific single chain




121/143

Thr Thr Val Thr val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
115 120 125

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
130 135 140

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
145 150 155 160

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
165 170 175

Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser
180 185 190

Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
195 200 205

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
210 215 220

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
225 230 235 240

Glu Ile Lys Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser
245 250 255

Gly Gly Gly Val Val Gln Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala
260 265 270

Ala Ser Gly Phe Thr Leu Ser Thr Tyr Ala Met His Trp Val Arg Gln
275 280 285

Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Leu Ile Ser Asn Asp Gly
290 295 300

Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser
305 310 315 320

Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg
325 330 335

Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Asp Arg Gly Leu Arg
340 345 350



Phe

Gly

Ala

385

Ala

Ser

Leu

Ser

Leu

465

Ile

Thr

Tyr

Gly

370

Val

Ser

Ile

Arg

Arg

450

Ile

Trp

Val

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

<220>
<223>

<400>
gaggtgcagc tggtcgagtc tgggggagge ttggtccage

Phe

355

Gly

Leu

Leu

Tyr

Tyr
435

Phe

Ser

His

Leu

128
1506
DNA

Asp

Gly

Thr

Thr

Trp

420

Lys

Ser

Gly

Ser

Tyr

Ser

Gln

Cys

405

Tyr

Ser

Ala

Leu

Gly
485

Trp

Gly

Pro

390

Thr

Gln

Asp

Ser

Gln
470

Ala

Gly

Gly

375

Ala

Leu

Gln

Ser

Lys
455

Ser

Ser

artificial sequence

Gln

360

Gly

Ser

Arg

Lys

Asp
440

Asp

Glu

Ala

Gly

Gly

Leu

Arg

Pro

425

Lys

Ala

Asp

Val

122/143

Thr

Ser

Ser

Gly

410

Gly

Gln

Ser

Glu

Phe
490

Thr

Gly

Ala

385

Ile

Ser

Gln

Ala

Ala
475

Gly

BS VH -A240 VL# x SEQ ID NO: 77 VHVL

antibody

128

tcctgtgecag cgtectggatt cacecgtcagt agctactggs

ccagggaagg ggctggaatg ggtaggtttc attagaaaca

gaatacgccg cgtctgtgaa aggcagatte accatctcaa

Val Thr Val Ser Ser
365

Gly Gly Gly Ser Gln
380

Ser Pro Gly Ala Ser
400

Asn Val Gly Ala Tyr
415

Pro Pro Gln Tyr Leu
430

Gly Ser Gly Val Ser
445

Asn RAla Gly Ile Leu
460

Asp Tyr Tyr Cys Met
480

Gly Gly Thr Lys Leu
495

; Bispecific single chain

ctgggaggtc cctgagactc
tgcactgggt ccgccaaget
aagctaatgg tgggacaaca

gagatgattc caagaacacg

60

120

180

240



ctgtatctte
gatagggggc
tcaggtggtg
actcagccgg
cgcaggggea
cctceeccagt
tccagccget
gggctccagt
gcggtgttcg
caactggtgc
aaggcttctg
cagggtctgg
agcgtcazagg
ctgagcagcec
cattactgcce
actagtactg
cagtctccag
agtcaaagtg
tggatttatg
tctgggzaccg
tactgeccaac
aaatag
<210>

<211>

<212>
<213>

130
501

2RT

<220>
<223>

aaatgaacag
tacggttcta
gtggttctgg
ctteccctcete
tcaatgttgg
atctcctgag
tetetgeatce
ctgaggatga
gcggagggac
agtcaggggce
gctacacctt
aatggattgg
gcecgctteac
tgcgttctga
ttgactactg
gttctggtcg
caactctgtc
taagttacst
acacatccaa

actactctct

agtggagtag

antibody

<400> 130

cctgagagee
ctttgactac
cggcggceggce
tgcatctect
tgectacagt
gtacaaatca
caaagatgct
ggctgactat
caagttgacc
tgaagtgaaa
tactaggtac
atacattaat
aatcactaca
ggacactgca
gggccaagge
aagtggaggt
tctgtctceca
gaactggtac
agtggettet
cacaatcaac

taacccgecte

artificial sequence

123/143

gaggacacgg
tggggcceag
tceggtgcte
ggagcatcag
atatactggt
gactcagata
tcggccaatg
tactgtatga
gtcctatceeg
aaacctgceg
acgatgecact
cctagecegtg
gacaaatces
acctattact
accacggtea
tcaggtggag
ggggagegte
cagcagaagc
ggagtccctg
agcttggagg

acgtteggtg

ccgtgtatta
ggaccacggt
gtgettctcea
ccagtctcac
accagcagaa
agcageaggg
cagggatttt
tttggcacag
gaggtggtgg
cctcagtgaa
gggtaaggcea
gttatactaa
ccagcacagce
gtgcaagata
ccgtetecte
cagacgacat
ccaccctgag
cgggcaagge
ctcgcttecag
ctgaagatgc

gcgggaccaa

ctgtgcaaga
caccgtctec
ggecgtgete
ctgcaccttg
gccagggagt
ctctggagtc
actcatctct
cggegettcet
atccgacgtce
ggtgtcctge
ggcacctagga
ttacgcagac
ctacatggaa

tatgatgat
agqcgaaqggt
tgtactgacc
ctgcagagcc
acccaaaaga
tggecagtggg
tgccacttat

ggtggagatc

Glu Val Gln Leu Val Glu Ser Gly CGly Gly Leu Val Gln Pro Gly Arg

1

5

10

15

300

360

120

480

540

600

660

720

840

800

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1506

BS VE -A240 VL} x SZQ ID NO: 77 VAVL ; Bispecific single chain




Ser

Trp

Gly

Ser

65

Leu

Tyr

Gln

Gly

Ser

145

Arg

Lys

Asp

Asp

Glu

225

Ala

Leu

Met

Phe

50

val

Tyr

Cys

Gly

Gly

130

Leu

Arg

Pro

Lys

Ala

210

Asp

val

Arg

His

35

Ile

Lys

Leu

Ala

Thr

115

Ser

Ser

Gly

Gly

Gln

185

Ser

Glu

Phe

Leu

20

Trp

Arg

Gly

Gln

Arg

100

Thr

Gly

Ala

Ile

Ser

180

Gln

Ala

Ala

Gly

Ser

Val

Asn

Arg

Met

85

Asp

val

Gly

Ser

Asn

165

Pro

Gly

Asn

Asp

Gly
245

Cys

Arg

Lys

Phe

70

Asn

Arg

Thr

Gly

Pro

150

Val

Pro

Ser

Ala

Tyr

230

Gly

Ala

Gln

Ala

55

Thr

Ser

Gly

Val

Gly

135

Gly

Gly

Gln

Gly

Gly

215

Tyr

Thr

Ala

Ala

40

Asn

Ile

Leu

Leu

Ser

120

Ser

Ala

hla

Tyr

Val

200

Ile

Cys

Lys

Ser

25

Pro

Gly

Ser

Arg

Arg

105

Ser

Gln

Ser

Tyr

Leu

185

Ser

Leu

Met

Leu

124/143

Gly

Gly

Gly

Arg

Ala

30

Phe

Gly

Ala

Ser

170

Leu

Ser

Leu

Thr
250

Phe

Lys

Thr

Asp

75

Glu

Tyr

Gly

Val

Ser

135

Ile

Arg

Arg

Ile

Trp

235

Val

Gly

Thr

60

Asp

Asp

Phe

Gly

Leu

140

Leu

Tyr

Tyr

Phe

Ser

220

His

Leu

Val

Leu

45

Glu

Ser

Thr

Asp

Gly

125

Thr

Thr

Trp

Lys

Ser

205

Gly

Ser

Ser

Ser

30

Glu

Tyr

Lys

Ala

Tyr

110

Ser

Gln

Cys

Tyr

Ser

130

Ala

Leu

Gly

Gly

Ser Tyr
Trp Val
Ala Ala

Asn Thr
80

Val Tyr
95

Trp Gly
Gly Gly
Pro Ala

Thr Leu
160

Gln Gln
175

Asp Ser
Ser Lys
Gln Ser

Ala Ser
240

Gly Gly
255



Gly

Gly

Trp

3C5

Ser

Ala

Tyr

G1ln

Ser

385

Gln

Ser

Lys

Ala

Tyr

465

Tyr

Ser

Ala

Tyr

29C

Val

Tyr

Cys

Gly

370

Gly

Ser

Cys

Pro

Ser

450

Cys

Asp

Ser

275

Thr

Gly

Lys

Met

Ala

355

Thr

Gly

Pro

Arg

Gly

435

Gly

Leu

Gln

val

269

Val

Met

Tyr

Gly

Glu

340

Arg

Thr

Ser

Ala

Ala

420

Lys

vVal

Thr

Gln

Gln

Lys

His

Ile

Arg
325

Leu 3

Tyr

Val

Gly

Thr

405

Ser

Ala

Pro

Ile

Trp
485

Leu

Val

Trp

Asn

310

Phe

Tyr

Thr

Gly

390

Leu

Gln

Pro

Ala

Asn

470

Ser

val

Ser

val

295

Pro

Asp

Val

375

Ser

Ser

Ser

Lys

Arg

455

Ser

Ser

Gln Ser
265

Cys Lys
280

Arg Gln

Ser Arg

Ile Thr

Leu Arg

345

Asp His

360

Ser Ser

Gly Gly

Leu Ser

Val Ser

Arg Trp

440

Phe Ser

Leu Glu

Asn Pro

125/143

Gly

Ala

Ala

Gly

Thr

330

Ser

Tyr

Gly

Ala

Pro

410

Tyr

Ile

Gly

Ala

Leu
490

ERla

Pro

Clu

Cys L

Glu

Asp

335

Gly

Met

Tyr

Glu
475

Thr

Glu

Gly

Gly

300

Lys

Asp

Gly

380

Asp

Glu

Asn

Asp

Gly

460

Asp

Phe

Val

Tyr

285

Gln

Asn

Ser

Thr

Asp

365

Ile

Arq

Trp

Thr

445

Ser

hla

Gly

Lys
270

Thr

Gly

Thr

Ala

350

Tyr

Ser

val

Tyr

430

Ser

Gly

Ala

Gly

Lys

Phe

Leu

Ala

Ser
335

Thr T

Thr

Leu

Thr

415

Gln

Lys

Thr

Thr

Gly
495

Pro

Thr

Glu

Asp

320

Thr

Gly

Gly

Thr

400

Leu

Gln

val

Asp

Tyr

48C

Thr




Lys Val Glu Ile Lys

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

131

<220>
<223>

500

1506
DNA
artificial sequence

antibody

<400> 131
gacgtccaac

tcectgecaagg
cctggacagg
gcagacagceg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagtc
aaaagatgga
agtgggtetyg
acttattact
gagatcaaat
gtccagectg
tactggatgce
agaaacaaag
atctcaagag
gacacggccyg
ggccaaggga
ggtggtggtg
gcatcageca
tactggtacc

tcagataagc

tggtgcagtce
cttctggceta
gtctggaatg
tcaagggccg
gcagccetgcg
actgccttga
gtactggtte
ctccagcaac
aaagtgtaag
tttatgacac
ggaccgacta
gccaacagtyg
ccggaggtag
ggaggtccct
actgggtecg
ctaatggtgg
atgattccaa
tgtattactg
ccacggtcac
gttctcagge
gtctcacctg
agcagaagcc

agcagggctc

aggggctgaa
cacctttact
gattggatac
ct.cacaatc
ttctgaggac
ctactgggge
tggtggaagt
tctgtectcetyg
ttacatgaac
atccaaaqgtg
ctctctcaca
gagtagtaac
tggatccgag
gagactctcce
ccaagctcca
gacaacagaa
gaacacgctg
tgcaagagat
cgtetectca
cgtgctgact
caccttgcge
agggagtccet

tggagtctcc

126/143

SEQ ID NO: 77 VHVL x B9 VE - B240 VL#

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggttcag
tctececagggg
tggtaccagce
gcttetggag
atcaacagct
ccocteacgt
gtgcagctgg
tgtgcagegt
gggaaggggc
tacgeegegt
tatcttcaaa
agggggetac
ggtggtgctyg
cageeggett
aggggcatca
cceccagtate

agccgettet

: Bispecific single chain

ctggggecte
tgcactgggt
gcegtggtta
aatccaccag
attactgtgc
cggtcacegt
gtggagcaga
agcgtgecac
agaagccggg
tcectgeteg
tggaggctga
tcggtggegg
tcgagtcetgg
ctggattcac
tggaatgggt
ctgtgaaagg
tgaacagcct
ggttctactt
gttectggegg
ccetetetge
atgttggtgce
tecctgaggta

ctgcatccaa

agtgaaggtg
aaggcaggea
tactaattac
cacagcctac
aagatattat

czcctecagge

-cgacattgta

cctgagetge
caaggcacee
cttcagtgge
agatgctgee
gaccaaggtg
gggaggcttg
cgtcagtage
aggtttcatt
cagattcacc
gagagccgag
tgactactigg
cggcggctec
atctcctgga
ctacagtata
caaatcagac

agatgctteg

60

120

180

240

300

360

420

180

540

600

660

720

780

840

800

960

1020

1080

1140

1200

1260

1320

1380




gccaatgcag ggattitact catctctggg ctccagtctg aggatgagge tgactattac

tgtatgattt ggcacagcgg cgcttetgeg gtgtteggeg gagcgaccaa gttgaccegtce

ctatag

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

<220>
<223>

<400>

Asp Val
\

Ser val

Thr Met

Gly Tyr
50

Lys Gly

65

Met Glu

Ala Arg

Thr Thr

Gly Ser
130

Pro Ala
145

Arg Rla

132
501
DRT

artificial seguence

SEQ ID NO: 77 VHVL x
antibody

132

Gln

Lys

His

35

Ile

Arg

Leu

Tyr

Val

115

Gly

Thr

Ser

Leu Val

Val Ser

Trp Val

Asn Pro

Phe Thr

Ser Ser
85

Tyr Asp

100

Thr Val

Gly Ser

Leu Ser

Gln Sex

Gln

Cys

Ser

Ile

70

Leu

Asp

Ser

Gly

Leu

150

val

Sex

Lys

Gln

Arg

55

Thr

Arg

Bis

Ser

Gly

135

Ser

Ser

B9 VH -

Gly

Ala

Ala

40

Gly

Thr

Ser

Gly

120

Ala

Pro

Tyr

Ala

Ser

25

Pro

Glu

Cys

105

Glu

Gly

127/143

1440

1500

1506

A240 VL% ; Bispecific single chain

Glu

10

Gly

Gly

Thx

Lys

Asp

S0

Leu

Gly

Asp

Glu

Val

Tyr

Gln

Asn

Ser

75

Asp

Thr

Ile

Arg

155

Trp

Lys

Thr

Gly

Tyx

60

Thr

Ala

Tyr

Ser

Val

140

Ala

Tyr

Phe

Leu

45

Ala

Ser

Thr

Trp

Thr

125

Leu

Thr

Gln

Pro

Thr
30

Glu T

Asp

Thr

Tyr

Gly

120

Gly

Thr

Leu

Gln

Gly
15

Arg

Ser

Ala

Tyr

95

Gln

Sex

Gln

Ser

Lys

Ala

Tyr

Ile

Val

Tyr

80

Cys

Gly

Gly

Ser

Cys

*€0

Pro




Gly

Gly

Leu

Gln
225

Glu I

Gly

Ala

Ala

Asn

305

Ile

Leu

Leu

Ser

Ser

385

Ala

Lys

Val

Thr

210

Gln

Gly

Ser

Pro

290

Gly

Ser

Arg

Arg

Ser

370

Gln

Ser

Ala

Pro

185

Ile

Trp

Lys

Gly

Gly

275

Gly

Gly

Arg

Ala

Phe

355

Gly

Ala

Ala

165

Pro Lys
180

Ala Arg

Asn Ser

Ser Ser

Ser Gly

245

Leu Val

260

Phe Thr

Lys Gly

Thr Thr

Asp Asp
325

Glu Asp

340

Tyr Phe

Gly Gly

Val Leu

Ser Leu

Arg

Phe

Leu

Asn

230

Gly

Gln

Val

Leu

Glu

310

Ser

Thr

Asp

Gly

Thr

380

Thr

Trp

Ser

Glu

215

Pro

Gly

Pro

Ser

Glu

295

Tyr

Lys

Ala

Tyr

Ser

375

Gln

Cys

Ile

Gly

200

Ala

Leu

Gly

Gly

Ser

280

Trp

Ala

Asn

Val

Trp

360

Gly

Pro

Thr

Tyr

185

Ser

Glu

Thr

Ser

Arg

265

Tyr

Val

Ala

Thr

Tyr

345

Gly

Gly

Ala

Leu

128/143

170

Asp

Gly

Asp

Phe

Glu

250

Ser

Trp

Gly

Ser

Leu

330

Tyr

Gln

Gly

Ser

Arg

Thr

Ser

Ala

Gly

235

Val

Leu

Met

Phe

Val

315

Tyr

Cys

Gly

Gly

Leu

385

Arg

Ser

Gly

Ala

220

Gly

Gln

Arg

His

Ile

300

Lys

Leu

Ala

Thr

Ser

380

Ser

Gly

Lys

Thr

205

Thr

Gly

Leu

Leu

Trp

285

Arg

Gly

Gln

Arg

Thr

365

Gly

Ala

Ile

Val

190

Asp

Tyr

Thr

Val

Ser

270

Val

Asn

Arg

Met

Asp

350

Val

Gly

Ser

Asn

175

Ala

Tyr

Tyr

Lys

Glu

255

Cys

Arg

Lys

Phe

Asn

335

Arg

Thr

Gly

Pro

Val

Ser

Ser

Cys

Val

240

Ser

Ala

Gln

Ala

Thr

320

Ser

Gly

Val

Gly

Gly

400

Gly



Ala

Tyx

Val

Ile

465

Cys

Tyr

Ser

450

Leu

Met

Leu

Leu

435

Ser

Leu

Ile

Thr

Ile

420

Arg

Arg

Ile

Trp

Val

405

Tyr

Tyr

Phe

Ser

His

485

Leu

Trp

Ser

Gly
470

Ser

Tyr

Ser

Ala

455

Leu

Gly

Gln

Asp

440

Ser

Gln

Ala

Gln

425

Ser

Lys

Ser

129/143

410

Lys

Asp

Glu

Ala
4590

Pro Gly Ser

Lys Gln Gln
445

Ala Ser Ala
460

Rsp Glu &Ala
475

Val Phe Gly

Pro

430

Gly

Asn

Asp

Gly

<210>
«211>
<212>
<213>

133

DNA

<220>
<223>

1500

500

antibody

<400> 133
gaggtgcage

tcectgtgeag
ccaggcaagg
gcagactccg
ctgcaaatga
gggctacggt
ggtggtggtt
ceggettece
ggcatcaatg
cagtatctcc
cgcttcetetg

cagtctgagg

tggtcgagte
cctctggatt
ggctggagtyg
tgaagggcceg
acagcctgag
tctactttga
ctggcggcgg
tctetgeate
ttggtgcecta
tgaggtacaa
catccaaaga

atgaggctga

artificial sequence

D8 VH ~ R240 VL# x SEQ ID

tgggggaggc
caccctecagt
ggtggcactt
attcaccatc
agctgaggac
ctactgggge
cggcteeggt
tectggagea
cagtatatac
atcagactca
tgctteggee

ctattactgt

415

Pro Gln

Ser Gly

Ala Gly

Tyr Tyr

480

Gly
495

Thr

NO: 77 VEVL ; Bispecific single chain

gtggtccage
acctatgcca
atatcaaatg
tccagagaca
acggctgtgt
caagggacca
ggtggtggtt
tcagccagtce
tggtaccagce
gataagcagc
aatgcaggga

atgatttgge

ctgggaggte
tgcactgggt
atggaagcaa
attccaagaa
attactgtac
cggtcaccgt
ctcaggcecegt
tcacctgeac
agaagccagg
agggctctgg
ttttactcat

acagcgygcege

cctgagactc
ccgecaggcet
taaatactat
cacgctgtat
tagagatagg
ctcectecaggt
gctgactcag
cttgcgeagg
gagtcctecce
agtctccage
ctetgggete

ttctgeggty

60

120

180

240

300

360

420

480

540

600

660

720




ttcggcggag
gtgcagtcag
tctggctaca
ctggaatgga
aagggccgcet
agcctgegtt
tgeccttgact
actggttctg
ccagcaactc
agtgtaagtt
tatgacacat
accgactact
caacagtgga
<210>
<211>

<212>
<213>

134
499
PRT

<220>
<223>

ggaccaagtt
gggctgaagt
cctttactag
ttggatacat
tcacaatcac
ctgaggacac
actggggcca
gtggaagtgg
tgtctectgte
acatgaactg
ccaaagtggc
ctctcacaat

gtagtaaccc

antibody

<400> 134

Glu val Gln
1

Ser Leu

Ala Met

Ala Leu

50

Lys
65

Leu

Gly

Gln

Arg

His

35

Ile

Arg

Met

Leu Val Gl

Leu Ser

20

Cy

vVal Ar

Trp

Ser Asn As

Phe Thr Il

70

Asn Ser Le

gaccgtccta
gaaaaaacct
gtacacgatg
taatcctage
tacagacaaa
tgcaacctat
aggcaccacg
aggttcaggt
tccaggggag
gtaccagcag
ttctggagte
caacagcttg

gctcacgttce

artificial sequence

D8 VH - A240 VL# x SEQ ID

u Ser Gly

Gly

130/143

tceggaggtyg
ggggcctcag
cactgggtaa
cgtggttata
tccaccagea
tactgtgcaa
gtcaccgtct
ggagcagacg
cgtgccacce
aagccgggea
cctgeteget
gaggctgaag

ggtggcggga

NO: 77

Gly Vval

10

gtggatccga
tgaaggtgtce
ggcaggcacc
ctaattacgc
cagcctacat
gatattatga
cctcaggega
acattgtact
tgagctgcag
aggcacccaa
tcagtggcag
atgctgccac

ccaaggtgga

Val Gln Pro

s Ala

g Gln

Gly
55

P

e Ser

u Arg

Ala

46

Ser

Arg

Ala

Ser

25

Pro

Asn

Asp

Glu

Gly

Gly

Lys

Asn

Asp

Phe

Lys

Tyr

Ser

75

Thr

Thr

Gly

Tyr

60

Lys

Bla

Leu

Leu

45

Ala

Asn

Val

Ser

30

Glu

Asp

Thr

Tyr

cgtccaactg
ctgcaaggcet
tggacagggt
agacagcgtce
ggaactgagc
tgatcattac
aggtactagt
gacccagtct
agccagtcaa
aagatggatt
tgggtctggg
ttattactgce

gatcaaatag

Gly
15

Arg

Thr Tyr

Trp Val

Ser Val

Leu Tyr

80

Tyr Cys

780

840

500

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

VHVL ; Bispecific single chain



Thr

Thr

Ser

Ser

145

Gly

Gly

Gln

Ser

Glu

225

Phe

Asp

Ser

Thr

Gly

305

Lys

Arg

Thr

Gly

130

Ala

Ile

Ser

Gln

2la

210

Ala

Gly

val

Val

Met

290

Tyr

Gly

Asp

Val

115

Gly

Ser

Asn

Gly

195

Asp

Gly

Gln

Lys

275

His

Ile

Arg

Ar

100

Thr

Gly

Pro

val

Ser

Ala

Tyz

Gly

Leu

260

Val

Trp

Phe

85

Gly

val

Gly

Gly

Gly

165

Gln

Gly

Gly

Tyr

Thr

245

val

Ser

val

Pro

Thr

Leu

Ser

Ser

Ala

150

Ala

Tyr

val

Ile

Cys

230

Lys

Gln

Cys

Arg

Ser

310

Ile

Arg

Ser

Gln

135

Ser

Leu

Ser

Leu

215

Met

Leu

Ser

Lys

Gln

295

Arg

Thr

Phe

Gly

120

Ala

Ala

Ser

Leu

Ser

200

Leu

Ile

Thr

Gly

Ale

280

2la

Gly

Thr

Tyr |}

105

Val

Ser

Ile

Arg

185

Ile

Trp

Val

Ala

265

Ser

Pro

()

Tyr

Asp

131/143

Gly

Lea

Leu

Tyr

170

Tyr

Phe

Ser

His

Leu

250

Glu

Gly

Gly

Thr

Lys

Lsp

Gly

Thr

Thr

155

Trp

Lys

Ser

Cly

Ser

235

Ser

val

Tyr

Cln

Asn

315

Ser

Tyr

Ser

Gln

140

Cys

Tyr

Ser

Ala

Leu

220

Gly

Lys

Thr

Gly

300

Tyr

Thr

Trp

Gly

125

Pro

Thr

Gln

Asp

Ser

205

Gln

Ala

Gly

Lys

Phe

285

Leu

Ala

Ser

Ala

Leu

Gln

Ser

1380

Ser

Ser

Gly

°ro

270

Thx

Glu

Asp

Gly
Ser
Arg
Lys
175
Asp
Asp
Glu
Ala
Gly
255
Gly
Arg
Trp

Ser

Ala

Gly

Gly

Leu

Arg

160

Pro

Lys

Ala

Asp

val

240

Ser

Ala

Tyr




132/143

325 330 335

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr.Ala Thr Tyr Tyr Cys
340 345 350

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
355 360 365

Thr Thr Val Thr Val Ser Ser Gly Glu Gly Thr Ser Thr Gly Ser Gly
370 375 380

Gly Ser Gly Gly Ser Gly Gly Ala Asp Asp Ile Val Leu Thr Gln Ser
385 390 395 400

Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
405 410 415

Arg Ala Ser Gln Ser Val Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro
420 425 430

Gly Lys Ala Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Val Ala Ser
435 440 445

Gly vVal Pro Rla Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser
450 455 460

Leu Thr Ile Asn Ser Leu Glu Ala Glu Asp Rla Ala Thr Tyr Tyr Cys
465 470 475 480

Gln Gln Trp Ser Ser Asn Pro Leu Thr Phe Gly Gly Gly Thr Lys Val

485 430° 495
Glu Ile Lys
<210> 135
<211> 1500
<212> DNA
<213> artificial sequence
<220>
<223> SEQ ID NO: 77 VHVL x DB VH - A240 VL¥ ; Bispecific single chain
antibody
<400> 135
gacgtccaac tggtgcagtce aggggctgaa gtgaaaaaac ctggggectc agtgaaggtg 60

tcctgcaagg cttctggcta cacctttact aggtacacga tgcactgggt aaggcaggca 120



cctggacagg
gcagacageyg
atggaactga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagtc
aaaagatgga
agtgggtcetg
acttattact
gagatcaaat
gtccagcctg
tatgccatge
tcaaatgatg
agagacaatt
gctgtgtatt
gggaccacgg
ggtggttctc
gccagtctca
taccagcaga
aagcagcagg
gcagggattt
atttggcaca
<210>
<2il1>

<212>
<213>

136
48¢

PRT

<220>

<223> SEQ

gtctggaatg
tcaagggcecyg
gcagcctgeyg
actgccttga
gtactggttc
ctccagcaac
aaagtgtaag
tttatgacac
ggaccgacta
gccaacagtyg
ccggaggtgg

ggaggtcect

~actgggtccg

gaagcaataa
ccaagaacac
actgtactag
tcaccgtcte
aggeccgtget
cctgcacctt
agccagggag
gctctggagt
tactcatcte

gcggcegette

ID NO:

antibody

<400> 136

gattggatac
cttcacaate
ttctgaggac
ctactgggge
tggtggaagt
tctgtctetyg
ttacatgaac
atccaaagtg
ctctctcaca
gagtagtaac
tggatccgag
gagactctee
ccaggctcca
atactatgca
gctgtatcety
agataggggg
ctcaggtggt
gactcagecg
gcgcagggge
tceteeccag
cteccagcecege
tgggctccag

tgcggtgtte

artificial sequence

133/143

attaatccta
actacagaca
actgcaacct
caaggcacca
ggaggttcag
tctecagggg
tggtaccage
gcttetggag
atcaacagct
ccgetcacgt
gtgcagetgg
tgtgcagect
ggcaaggggc
gactcegtga
caaatgaaca
ctacggttct
ggtggttctyg
gettecetet
atcaatgttg
tatctectga
ttctctgecat
tctgaggatg

ggcggaggga

77 VHVL x D8 VH - A240 VL% ;

gcegtggtta
aatccaccag
attactgtgce
cggtcaccgt
gtggagcaga
agcgtgecac
agaageceggyg
tceetgeteg
tggaggctga
tcggtggegg
tcqgagtcetgg
ctggattcac
tggagtgggt
agggccgatt
gcctgagage
actttgacta
gcggcggeyy
ctgcatctec
gtgcctacag
ggtacaaatc
ccaaagatgce
aggctgacta

ccaagttgac

tactaattac
cacagcctac
aagatattat
ctcctcagge
cgacattgta
cctgagetge
caaggcaccc
cttcagtgge
agatgctgce
gaccaacgtg
gggaggegtyg
cctcagtacce
ggcacttata
caccatctcc
tgaggacacg
ctggggccaa
ctceggtyggt
tggagcatca
tatatactgg
agactcagat
ttcggccaat
ttactgtatg

cgtcctatag

Asp Val Gln Leu Val Gln Ser Gly Ala Giu Val Lys Lys Pro Gly Ala

180

240

300

360

420

480

540

600

660

723

780

842

902

960

1029

1080

1140

1200

1260

1320

1380

1440

1500

Bispecific single chain




Ser

Thr

Gly

Lys

65

Met

Ala

Thr

Gly

Pro

145

Arg

Gly

Gly

Leu

Gln

225

Glu

Val

Met

Tyr

50

Gly

Glu

Arg

Thr

Ser

130

Ala

Ala

Lys

Val

Thr

210

Gln

Ile

Lys

His

35

Ile

Arg

Leu

Tyr

Val

115

Cly

Thr

Ser

Ala

Pro

195

Trp

Lys

val

20

Trp

Asn

Phe

Ser

Tyr

100

Thr

Gly

Leu

Gln

Pro

180

Ala

Asn

Ser

Ser

Ser

val

Pro

Thr

Ser

B85

Asp

Val

Ser

Ser

Ser

165

Lys

Arg

Ser

Ser

Gly

Cys

Arg

Ser

Ile

70

Leu

Asp

Ser

Gly

Leu

150

val

Arg

Phe

Leu

Asn

230

Gly

Lys

Gln

Arg

Thr

Arg

His

Ser

Gly

135

Ser

Ser

Trp

Ser

Glu

215

Pro

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

Gly

120

Ala

Pro

Tyr

Ile

Gly

200

Ala

Leu

Gly

Ser

25

Pro

Tyr

Asp

Glu

Cys

105

Glu

Gly

Met

Tyr

185

Ser

Glu

Thr

Ser

134/143

10

Gly

Thr

Lys

Asp

90

Leu

Gly

Asp

Glu

Asn

170

Asp

Gly

Asp

Phe

Glu

Tyr

Gln

Asn

Ser

75

Thr

Asp

Thr

Ile

Arg

155

Trp

Thr

Ser

Ala

Gly

235

Val

Thr

Gly

Tyr

60

Thr

Ala

Tyr

Ser

Val

140

Ala

Tyr

Ser

Gly

Ala

220

Gly

Gln

Phe

Leu

45

Ala

Ser

Thr

Trp

Thr

125

Leu

Thr

Gln

Lys

Thr

205

Thr

Gly

Leu

Thr
30

Glu
Asp
Thr
Tyr
Gly
110
Gly
Thr
Leu
Gln
val
190
Asp
Tyr

Thr

val

15

Arg

Trp

Ser

Ala

Tyr

85

Gln

Ser

Gln

Ser

Lys

175

Ala

Tyr

Tyr

Lys

Glu

Tyr

Ile

Val

Tyr

80

Cys

Gly

Gly

Ser

Cys

160

Pro

Ser

Ser

Cys

Val

240

Ser



135/143

245 250 253

Gly Gly Gly Val Val Gln Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala
260 265 270

Alz Ser Gly Phe Thr Leu Ser Thr Tyr Ala Met His Trp Val Arg Gln
275 280 285

Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Leu Ile Ser Asn Asp Gly
250 295 300

Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser
305 310 315 320

Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg
325 330 335

Ala Glu Asp Thr Ala Val Tyr Tyr Cys Thr Arg Asp Arg Gly Leu Arg
340 345 350

Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
355 360 365

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln
370 375 380

Ala Val Leu Thr Gln Pro Ala Ser Leu Ser Ala Ser Pro Gly Ala Ser
385 390 395 400

BRla Ser Leu Thr Cys Thr Leu Arg Arg Gly Ile Asn Val Gly Ala Tyr
405 410 415

Ser Ile Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Pro Pro Gln Tyr Leu
420 425 430

Leu Arg Tyr Lys Ser Asp Ser Asp Lys Gla Gln Gly Ser Gly Val Ser
435 440 445

Ser Arg Phe Ser Ala Ser Lys Asp Ala Ser Ala Asn Ala Gly Ile Leu
450 455 460

Leu Ile Ser Gly Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys HMet
455 470 475 480




136/143

Ile Trp His Ser Gly Ala Ser Bla Val Phe Gly Gly Gly Thr Lys Leu

485 490

Thr Val Leu

<210> 137

<211> 31

<212> DNA

<213> artificial sequence

<220>
<223> 5'CEAI LH ; oligonucleotide

<400> 137
aggtgtacac tccgacattg agctcaccca g

<210> 138

<211> 47

<212> DNA

<213> artificial sequence

<220>
<223> 3'CEARI VL Linker ; oligonucleotide

<400> 138
ggagccgcecg ccgccagaac caccaccacc tttgatctcg agettgg

<210> 139

<211> 48

<212> DNA

<213> artificial sequence

<220>
<223> 5'CEARI VH Linker ; oligonucleotide

<400> 139
ggcggeggcg gectcecggtgg tggtggttct caggtccaac tgcaggag

<210> 140

<2il1> 22

<212> DNA

<213> ARTIFICIAL SEQUENCE

<220>
<223> 3'CEARI LB : oligonucleotide

<400> 140
aatccggagg agacggtgac cg

<210> 141

<211> 14

<212> PRT

<213> artificial sequence

495

31

47

48

22



<220>
<223>

<400> 141

137/143

De-immunized polypeptide linker

Gly Glu Gly Thr Ser Thr Gly Ser Gly Ser Gly Gly Ala Asp

1

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

142

DNA

<220>
<223>

1524

5

antibody

<400> 142
gacgtccaac

tcectgcaagg
cctggacagg
gcagacagcg
atggaactqga
gatgatcatt
gaaggtacta
ctgacccagt
agagccagtc
aaaagatgga
agtgggtctg
acttattact
gagatcaaat
gtccagcetg
tactggatat
ctcaacaaag
atctcaagag
gacacggecg
ggccaaggga

ggtggtggty

tggtgcagte
cttctggceta
gtctggaatg
tcaagggccg
gcagcctgeqg
actgccttga
gtactggtte
ctccagcaac
aaagtgtaag
tttatgacac
ggaccgacta
gccaacagtg
ccggaggtgg
ggaggtccct
actgggtccg
ctaatggtgg
atgattccaa
tgtattactg
ccacggtcac

gttctgaget

artificial sequence

aggggctgaa
cacctttact
gattggatac
cttcacaatce
ttetgaggac
ctactggggce
tggtggaagt
tectotctcetyg
ttacatgaac
atccaaagtg
ctctctcaca
gagtagtaac
tggatccgag
gagactctcce
ccaagetccea
aacaacagaa
gaacacgctg
tgcaagagat
cgtctectca

cagtgctgact

10

SEQ ID NO:77 VHVL x £l12 VE - A240 VL

gtgaaaaaac
aggtacacga
attaatccta
actacagaca
actgecaacct
caaggcacca
ggaggttcag
tctccagogg
tggtaccage
gcttctggag
atcaacagct
ccgetcacgt
gtgcagetgg
tgtgcagcgt
gggasgagge
tacgeccgegt
tatcttcaaa
agggggctac
ggtggtagtg

cagceggcett

: Bispecific single chain

ctggggecte
tgcactgggt
gececgtggtta
aatccaccag
attactgtgc
cggtcaccgt
gtggagcaga
agcgtgecace
agaagcegyy
tcectgctceg
tggaggetga
tcggtggegg
tcgagtctygg
ctggattcac
tggaatgggt
ctgtgaaagg
tgaacagcct
ggttctactt

gttctggegg

cectetetyge

agtgaaggtg
aaggcaggca
tactaattac
cacagcctac
aagatattat
ctccteagge
cgacattgta
cctgagetge
caaggcacce
cttcagtggce
agatgctgcece
gaccaaggtg
gggaggctty
cgtcagtagce
aggtttecatt
cagattcacc
gagagccgjag
tgactactgg
cggcggetee

atctcetgga

60

120

180

240

300

360

429

480

660

720

780

840

800

969

1020

1080

1140

1200




gcatcagcca
tactggtacc
tcagataagc
gccaatgceag
tgtatgattt
ctacatcatc
143

507
PRT

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

<220>
<223>

gtctcacctg
agcagaagcc
agcagggctc
ggattttact

ggcacagcgg

accatcatca

SEQ ID NO: 77 VHVL x

antibody

<400> 143
Asp Val Gln
1

Ser Val Lys

His
35

Thr Met

Gly Tyr Ile

50

Lys
65

Gly Arg

Met Glu Leu

Ala Arg Tyr

Thr Thr Val

115

Gly Ser

130

Gly

Leu Val

Val
20

Ser
Trp Val
Asn Pro
Phe

Thr

Ser
85

Ser

Tyr
100

Asp
Thr

val

Gly Ser

Gln

Cys

Arg

Ser

Ile

70

Leu

Asp

Ser

Gly

caccttgege
agggagtcct
tggagtctece
catctctggg
cgcttcectgeg

ttag

ARTIFICIAL SEQUENCE

El2

Ser Gly

Lys Ala

Ala

Ser

138/143

aggggcatca
ccecagtate
agccgettct
ctccagtctg

gtgttcggeg

VH - A240 VL

Glu
10

Val

Gly Tyr

25

Gln Ala

40

Arg
55

Gly

Thr Thr

Arg Ser

His Tyr

Ser Gly

120

Gly Rla

135

Pro

Tyr

Asp

Glu

Cys

105

Glu

Asp

Gly Gln

Thr

Asn

Ser
75

Lys

Asp Thr

90

Leu Asp

Thr

Gly

Asp Ile

atgttggtge
tcctgaggta
ctgcatccaa
aggatgaggc

gagggaccaa

ctacagtata
caaatcagac
agatgcttcg
tgactattac

gttgaccgtce

1260
1320
1380
1440
1500

1524

; Bispecific single chain

Lys Lys Pro

Thr Phe Thr

30

Gly Leu Glu

45

Tyr Ala

60

Asp

Thr Ser Thr

Ala Thr Tyxr

Tyr Trp Gly

110

Thr
125

Ser Gly

Val
140

Leu Thr

Gly Ala

15

Arg Tyr

Trp Ile

Ser Val

Ala Tyr

80

Tyr
95

Cys
Gln Gly
Ser

Gly

Gln Ser



Pro

145

Arg

Gly

Gly

Leu

Gln

225

Glu

Gly

Ala

Bla

Asn
305

Ile

Leu

Leu

Ser

RAla

Lys

Val

Thr

210

Gln

Gly

Ser

Pro

290

Gly

Ser

Arg

Arg

Ser
370

Thr

Ser

Ala

Pro

195

Ile

Trp

Lys

Gly

Gly

215

Gly

Gly

Arg

Phe
355

Gly

Leu

Gln

Pro

180

Ala

Asn

Ser

Ser

Leu

260

Phe

Lys

Thr

Asp

Glu
340

Tyr

Gly

Ser

Ser

165

Lys

\rg

Ser

Ser

Gly

245

Val

~hr

Gly

Thr

Asp

325

Asp

Phe

Gly

Leu

150

Val

Rrg

Phe

Leu

Asn

230

Gly

Gln

Val

Lea

Glu
310

Ser

Thr

asp

Gly

Ser

Ser

Trp

Ser

Glu

215

Pro

Gly

Pro

Ser

Glu

295

Tyr

Lys

Ala

Tyr

Ser
375

Tyr

Ile

Gly

200

ARla

Leu

Gly

Gly

Ser

230

Trp

Ala

Asn

Val

Trp

360

Gly

Gly

Met

Tyr

185

Ser

Glu

Thr

Ser

Arg

265

Tyr

Val

ARla

Thr

Tyr

345

Gly

Gly

139/143

Glu

Asn

170

Asp

Gly

Asp

Phe

Gla

250

Trp

Gly

Ser

Leu

330

Tyr

Gln

Gly

Arg

155

7rp

Thr

Ser

Ela

Gly

235

Val

Leu

Met

Phe

Val
315

Tyr

Cys

Gly

Gly

Ala

Tyr

Ser

Gly

Ala

220

Gly

Gln

Ar

His

Ile

300

Lys

Leu

Ala

Thr

Ser
380

Thr

Gln

Lys

Thr

205

Thr

Gly

Len

Leu

Trp

285

Leu

Gly

Gln

Arg

Thr

365

Gly

Leu

Gln

Val

180

Tyr

Thr

Val

Ser

270

Val

Asn

Rrg

Met

Asp
350

Val

Ser

Lys

175

Ala

Tyr

Tyr

Lys

Glu

255

Cys

Arg

Lys

Phe

Arg

Thr

Gly

Cys

160

Ser

Ser

Cys

Val

240

Ser

Ala

Gln

Thr

320

Ser

Gly

Val

Gly



Ser Glu
385

Ala Ser

Ala Tyr

Tyr Leu

Val Ser
450

Ile Len
465

Cys Met

Lys Leu

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

<220>
<221>
<223>

<400>

Leu

Ala

Ser

Leu

435

Ser

Leu

Ile

Thr

144

PRT
HOMO

Val
Ser
Ile
420
Arg
Arg
Ile

Trp

Val
500

Leu

Leu

405

Tyr

Tyr

Phe

Ser

His

485

Leu

SAPIENS

MISC_FEATURE
CPR-H1 E12 ; CPRl of VH E12

144

Ser Tyr Trp Met His

1

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

<220>
221>
<223>

<400>

145
19
PRT

Homo sapiens

MISC_FEATURE

5

CDR-H2 E12 ;

145

Thr

390

Thr

Trp

Lys

Ser

Gly

470

Ser

His

Gln

Cys

Tyr

Ser

Ala

455

Leu

Gly

His

Pro

Thr

Gln

Asp

440

Ser

Gln

Ala

His

Ala

Leu

Gln

425

Ser

Lys

Ser

Ser

His
505

CDR-2 of VH E12

140/143

Ser

Arg

410

Lys

Asp

Asp

Glu

Ala

490

His

Leu
395

Arg

Pro

Lys

Ala

Asp

475

Val

Ser

Gly

Gly

Gln

Ser

460

Glu

Phe

Ala

Ile

Ser

Gln

445

Ala

Ala

Gly

Ser

Asn

Pro

430

Gly

Asn

Asp

Gly

Pro

Val

415

Pro

Ser

Ala

Tyr

Gly
495

Gly

400

Gly

Gln

Gly

Gly

Tyr

480

Thr



141/143

Phe Ile Leu Bsn Lys Ala Asn Gly Gly Thr Thr Glu Tyr ARla Ala Ser

1

Val Lys

<210>
<221>
<212>
<213>

220>
<221>
<223>

<400>
Glu Vval
1

Ser Leu

Trp Met

Gly Phe
50

Ser Val
65

Leu Tyr

Tyr Cys

Gln Gly

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

<220>

Gly

146
121
PRT
HEomo

5

sapiens

MISC_FEATURE
E12 VH ; VH region

146

Gln

Arg

His
35

Ile

Lys

Leu

Ala

Thr
115

147
252
PRT
HOMO

Leu Val

Lev Serx
20

Trp Val

Leu Asn

Gly Arg

Gln Met

85

Arg Asp
100

Thr Val

SAPIENS

Glu

Cys

Arg

Lys

Phe

70

Asn

Arg

Thr

Ser

Rla

Gln

Ala

55

Thr

Sex

Gly

Val

Gly

Ala

Ala

40

Asn

Ile

Leu

Leu

Ser
120

Gly

Ser

25

Pro

Gly

Ser

Arg

Arg

105

Ser

10

Gly

10

Gly

Gly

Gly

Arg

Ala

80

Phe

Leu

Phe

Lys

Thr

Tyr

Val

Thr

Gly

Thxr

60

Asp

Asp

Phe

Gln

Val

Leu

45

Glu

Ser

Thx

4sp

Pro

Ser

30

Glu

Tyr

Lys

Ala

Tyx
110

15

Gly

15

Ser

Trp

Ala

Asn

Val

a5

Trp

Arg

Tyr

Val

Ala

Thr

80

Tyr

Gly




142/143

<22i> MISC_FEATURE
<223> E12 VH - A240 VL ; Single chain Fv

<400> 147
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
: 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Val Ser Ser Tyr
20 25 30

Trp Met His Trp Val Arg Gln Ala Fro Gly Lys Gly Leu Glu Trp Val
35 40 45

Gly Phe Ile Leu Asn Lys Ala Bsn Gly Gly Thr Thr Glu Tyr Ala Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
7

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 G0 95

Tyr Cys Ala Arg Asp Arg Gly Leu Arg Phe Tyr Phe Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Sex Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Glu Leuv Val Leu Thr Gln Pro Ala
130 135 140

Ser Leu Ser Ala Ser Pro Gly Ala Ser Ala Ser Leu Thr Cys Thr Leu
145 153 155 160

Arg BArg Gly Ile Asn Val Gly Ala Tyr Ser Ile Tyr Trp Tyr Gln Gln
165 170 175

Lys Pro Gly Ser Pro Pro Gln Tyr Leu Leu Arg Tyr Lys Ser Asp Ser
180 185 190

ARsp Lys Gln Gln Gly Ser Gly Val Ser Ser Arg Phe Ser Ala Ser Lys
185 200 205

Asp Ala Ser 2la Asn Ala Gly Ile Leu Leu Ile Ser Gly Leuv Gln Ser
210 215 220




143/143

Glu Asp Glu Ala Asp Tyr Tyr Cys Met Tle Trp Bis Ser Gly Ala Ser
225 230 235 240

Ala Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
245 250




