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Lys

Asn

35

Ile

Arg

Leu

Asn

Thr
115

Leu

Val

20

Trp

Tyr

Val

Ser

Asp

100

Lys

Val

5

Ser

Val

Pro

Thr

Ser

85

Asn

Gly

Gln

Cys

Arg

Gly

Met

70

Leu

Trp

Pro

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Gly

Ala

Ala

40

Ser

Val

Ser

Gln

Val
120

Ala

Ser

25

Pro

Thr

Asp

Glu

Gly

105

Phe

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Thr

Pro

Val

Tyr

Gln

Asn

Ser

75

Thr

Leu

Leu

chain

Lys

Thr

Gly

Tyr

60

Thr

Ala

Val

Ala

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro
125

110

Pro

Thr

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Gly

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Ala

Tyr

Met

Phe

Tyr

80

Cys

Ser

Arg



Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Trp

305

Pro

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Val

Val

Ser

290

Leu

Ser

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

Asn

Ser

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Ile

Ser

Val

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Glu

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Glu

310

Lys

Ala

135

Val

Ala

Val

His

Gly

215

Ser

Arg

Pro

Ala

Val

295

Tyr

Thr

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Ile

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Ser

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Lys

Lys

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Val

315

Ala

Leu

140

Gly

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

Lys

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Tyr

270

Glu

His

Lys

Gln

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Gly

Pro

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg



Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

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

<220>
<223>

<400>

Gln

Val
355

Val

Pro

Thr

Val

Leu

435

19
218
PRT

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

325

Tyr

Leu

Trp

Val

Asp

405

His

Leu

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

Leu

Cys

Ser

375

Asp

Ser

Ala

Artificial Sequence

Pro

Leu

360

Asn

Ser

Arg

Leu

Pro

345

Val

Gly

Asp

Trp

His
425

330

Ser

Lys

Gln

Gly

Gln

410

Asn

Gln

Gly

Pro

Ser

395

Glu

His

humanized antibody VL3VHK2OTFT light

19

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu

1

5

10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Glu

20

25

Gly Ile Ser Phe Met Asn Trp Phe Gln Gln Lys

Glu Glu

Phe Tyr

365

Glu Asn

380

Phe Phe

Gly Asn

Tyr Thr

chain

Ser Ala

Ser Val

Met

350

Pro

Asn

Leu

Val

Gln
430

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Lys

Asp

Lys

Ser

400

Ser

Ser

Ser Val Gly

15

Asp Asn Tyr

30

Pro Gly Lys Ala Pro



Lys

Arg

65

Ser

Glu

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Leu

50

Phe

Leu

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

<210>
<211>
<212>

35

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Ser

Leu

Val

195

Lys

20
1389
DNA

Ile

Gly

Pro

Tyr

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Ala

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

40

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Asp

Thr

Thr

Gly

105

Ile

Val

Lys

Glu

Leu

185

Thr

Glu

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Gln

170

Ser

His

Cys

Gly

Phe

75

Tyr

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Gly

45

Gly

Leu

His

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Val

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Ser

Ser

80

Lys

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro



<213>

<220>
<223>

<400> 20
atggacccca

ctgagctacg
agcgtgaagg
gtgaggcagg
accagcaatt
agcaccgcct
gtgaagaacg
ggccccageg
ctgggectgtc
gccctgacat
ctgagctccg
gtggaccata
ccctgtcectc
cccaagccca
gatgtcagcc
cataacgcca
gtgctcaccg
aacaagggcc
gagccccaag
ctgacctgcc
ggccaacctg

ttcctgtaca

agggcagcct
gccaggtgca
tgagctgcaa
cacccggcca
acaacgagaa
acatggagct
acaactgggg
tgtttcctct
tcgtgaagga
ccggcecgtcca
tggtcaccgt
agccctccaa
cttgccctgc
aggacaccct
aggaagatcc
aaaccaagcc
tcctgcatca
tgccctectc
tgtataccct
tcgtgaaggg
agaacaacta

gcaggctgac

Artificial Sequence

gagctggaga
gctggtgeag
ggccageggc
aggcctggag
gttcaagacc
gagcagcctg
ccagggcacc
cgctcecctgc
ctacttccct
cacattcccc
gcctagcagc
caccaaggtg
tcctgaattt
gatgatctcc
cgaggtgcag
cagggaagag
ggattggctc
catcgagaag
ccctcccagc
attttacccc
caagaccaca

cgtggacaaa

humanized antibody VL3VHK2OTFT heavy

atcctgctgt
agcggtgegg
tacaccttca
tggatgggca
cgagtaacca
aggagcegagg
ctggtgaccg
agccggagcea
gaacccgtca
gctgtcctgc
agcctgggaa
gacaagecges
ctcggaggcc
cggacacccg
ttcaactggt
cagttcaaca
aacggcaagg
accatctcca
caggaggaga
tccgacatcg
cccccegtge

tccecggtggce

chain

tcctgagect
aagtgaagaa
ccaagtactg
tcatctaccc
tgaccgtgga
acaccgcagt
tcagctctgc
catccgagag
ccgtcagctg
agagcagcgg
caaagaccta
tggaatccaa
cctccgtctt
aagtcacctg
acgtggacgg
gcacctatcg
agtacaagtg
aggctaaggg
tgaccaagaa
ctgtggaatg
tggactccga

aagagggaaa

ggccttcgag
gcccecggtgcec
gatcaactgg
cggcagcagc
cacctccacc
gtactactgc
tagcaccaag
caccgctgct
gaatagcggc
cctgtacagc
cacctgcaac
gtatggaccc
cctgtttccc
cgtcgtggtg
agtggaggtsg
ggtcgtgtcc
caaggtgtcc
ccaacctcgg
tcaagtgagc
ggaaagcaat
tggctccttc

cgtgttcagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



tgctccgtga tgcacgaggc tctccacaac cactacaccc agaagagcct ctccctgagc

ctcggctag

<210> 21

<211> 717
<212> DNA
<213>

<220>
<223>

<400> 21
atggagaccg

gacatccaga
atcacctgta
cagcagaagc
ggcgtgccca
tctctgcagc
accttcggcc
atcttccctc
aacaacttct
ggcaacagcc
agcaccctga
acccaccagg
<210> 22

<211> 24

<212> PRT

<213>

<220>
<223>

<400> 22

acaccctgct
tgacccagag
gggccagtga
ccggcaaggc
gtaggttcag
ccgaggactt
aaggcaccaa
ccagcgacga
acccccgega
aggagagcgt
ccctgagcaa

gactgtctag

Unknown

leader sequence

Artificial Sequence

gctctgggtg
ccccagcagc
gagcgtggac
ccccaagctg
cggctccggt
cgccacctac
gttggagatc
gcagctgaag
ggccaaggtg
gaccgagcag
ggccgactac

ccccgtgacc

humanized antibody VL3VHK2OTFT light

ctgctgctct
ctgtccgcta
aactacggca
ctgatttacg
agcggcaccg
tactgccacc
aagcggaccg
tctggcaccg
cagtggaagg
gactccaagg
gagaagcaca

aagagcttca

chain

gggtgececgg
gcgtaggcega
tcagctttat
ccgccagega
acttcaccct
agagcaagga
tggccgceccc
ccagcgtggt
tggacaacgc
acagcaccta
aggtgtacgc

accggggcga

ctccaccgga
cagggtcacc
gaactggttc
cctgggcagc
gactatcagc
ggtcccctat
cagcgtgttc
gtgcctgctg
cctgcagagc
cagcctgagc
ctgcgaggtg

gtgctaa

Met Asp Pro Lys Gly Ser Leu Ser Trp Arg Ile Leu Leu Phe Leu Ser

1380

1389

60

120

180

240

300

360

420

480

540

600

660

717



Leu Ala Phe Glu Leu Ser Tyr Gly

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

<220>
<223>

<400>

Met Glu Thr

1

20

23

20

PRT
Unknown

leader sequence

23

5

Gly Ser Thr Gly

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

<400>

20

24

1181

PRT

Homo sapiens

24

Met Ala Gly Ala Arg

1

Tyr Leu Phe Gly Ser

20

Ala Phe Asn Leu Asp

35

Gly Ser Leu Phe Gly

50

Arg Pro Gln Ser Trp

65

Ser

Leu

Val

Phe

Leu
70

Arg

Leu

Met

Ser

55

Leu

Asp

Val

Gly

40

Val

Val

Pro

Glu

25

Ala

Ala

Gly

10

10

Trp

10

Leu

Leu

Leu

Ala

Gly

Leu

Arg

His

Pro
75

Ala

Phe

Lys

Arg

60

Gln

Ser

Ser

Glu

45

Gln

Ala

Gly

Arg

30

Gly

Leu

Leu

15

15

Ile

15

Ala

Glu

Gln

Ala

Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

Cys

Val

Pro

Pro

Leu
80



Pro

Ser

Asp

Arg

Glu

145

Gly

Asp

Gln

Ser

Thr

225

Leu

Arg

Gly

Leu

Met

Ser

130

Ala

Arg

Gly

Phe

His

210

Ala

Asp

Leu

Gln

Glu

Gln

115

Gln

Arg

Cys

Gly

Gly

195

Tyr

Arg

Asp

Ile

Gln

Glu

100

Lys

Gly

Gln

Phe

Glu

180

Phe

Leu

Val

Gly

Pro
260

Ala

85

Thr

Glu

Pro

Arg

Val

165

Trp

Cys

Leu

Glu

Pro

245

Val

Asn

Asp

Ser

Gly

Val

150

Leu

Lys

Gln

Phe

Leu

230

Tyr

Pro

Arg

Cys

Lys

Gly

135

Asp

Ser

Phe

Gln

Gly

215

Cys

Glu

Ala

Thr

Tyr

Glu

120

Lys

Gln

Gln

Cys

Gly

200

Ala

Ala

Ala

Asn

Gly

Arg

105

Asn

Ile

Ile

Asp

Glu

185

Thr

Pro

Gln

Gly

Ser
265

Gly

90

Val

Gln

Val

Leu

Leu

170

Gly

Ala

Gly

Gly

Gly

250

Tyr

Leu

Asp

Trp

Thr

Glu

155

Ala

Arg

Ala

Thr

Ser

235

Glu

Phe

Phe

Ile

Leu

Cys

140

Thr

Ile

Pro

Ala

Tyr

220

Ala

Gly

Ala

Asp

Gly

125

Ala

Arg

Arg

Gln

Phe

205

Asn

Asp

Glu

Leu

Cys

Gln

110

Val

His

Asp

Asp

Gly

190

Ser

Trp

Leu

Gln

Leu
270

Pro

95

Gly

Ser

Arg

Met

Glu

175

His

Pro

Lys

Ala

Asp

255

Phe

Leu

Ala

Val

Tyr

Ile

160

Leu

Glu

Asp

Gly

His

240

Pro

Val



Thr

Asp

Ser

305

Glu

Ala

Val

Ala

Ala

385

Val

Leu

Gly

Phe

Val
465

Asn

Pro

290

Tyr

Glu

Val

Met

Val

370

Pro

Tyr

Cys

Asp

Asp

450

Val

Ile

275

Ala

Leu

Leu

Val

Leu

355

Ala

Tyr

Leu

Gly

Leu

435

Gly

Ala

Asp

Asp

Gly

Ser

Ile

340

Ser

Asp

Phe

Asn

Ser

420

Asn

Asp

Lys

Ser

Arg

Phe

Phe

325

Leu

Gly

Leu

Phe

Gln

405

Pro

Gln

Gly

Pro

Ser

Leu

Ser

310

Val

Arg

Glu

Asn

Glu

390

Gly

Asp

Asp

Lys

Ser
470

Asp

Pro

295

Ile

Ala

Lys

Arg

Ser

375

Arg

Gly

Ser

Gly

Val

455

Gln

Pro

280

Gly

Asp

Gly

Asp

Leu

360

Asp

Gln

His

Met

Phe

440

Phe

Val

Asp

Pro

Ser

Ala

Ser

345

Thr

Gly

Glu

Trp

Phe

425

Pro

Ile

Leu

Gln

Ala

Gly

Pro

330

Ala

Ser

Trp

Glu

Ala

410

Gly

Asp

Tyr

Glu

Leu

Gly

Lys

315

Arg

Ser

Gly

Pro

Leu

395

Gly

Ile

Ile

His

Gly
475

Val

Asp

300

Gly

Ala

Arg

Phe

Asp

380

Gly

Ile

Ser

Ala

Gly

460

Glu

Tyr

285

Leu

Leu

Asn

Leu

Gly

365

Leu

Gly

Ser

Leu

Val

445

Ser

Ala

Lys

Ala

Val

His

Val

350

Tyr

Ile

Ala

Pro

Ala

430

Gly

Ser

Val

Thr

Leu

Arg

Lys

335

Pro

Ser

Val

Val

Leu

415

Val

Ala

Leu

Gly

Leu

Asn

Ala

320

Gly

Glu

Leu

Gly

Tyr

400

Arg

Leu

Pro

Gly

Ile
480



Lys

Gln

Phe

Pro

Val

545

Ser

Asp

Asn

His

Asn

625

Leu

Pro

Ser

Tyr

Arg

Arg

530

Cys

Tyr

Arg

Leu

Gln

610

Val

Gln

Val

Phe

Pro

Ala

515

Ser

Val

Ser

Arg

Glu

595

His

Lys

Thr

Ala

Gly

Asp

500

Arg

Ile

Asp

Pro

Leu

580

Glu

Asp

Asp

Pro

Pro
660

Tyr

485

Leu

Pro

Asp

Leu

Thr

565

Arg

Pro

Arg

Lys

Arg

645

Ile

Ser

Leu

Ile

Leu

Arg

550

Val

Gly

Lys

Val

Leu

630

Leu

Leu

Leu

Val

Leu

Glu

535

Val

Ala

Gln

His

Cys

615

Arg

Arg

Asn

Ser

Gly

His

520

Gln

Cys

Leu

Val

Gln

600

Gly

Ala

Arg

Ala

Gly

Ser

505

Val

Pro

Phe

Asp

Pro

585

Ala

Asp

Ile

Gln

His
665

Ser

490

Leu

Ser

Asn

Ser

Tyr

570

Arg

Ser

Ala

Val

Ala

650

Gln

Leu

Ala

His

Cys

Tyr

555

Val

Val

Gly

Met

Val

635

Pro

Pro

Asp

Asp

Glu

Ala

540

Ile

Leu

Thr

Thr

Phe

620

Thr

Gly

Ser

Met

Thr

Val

525

Gly

Ala

Asp

Phe

Val

605

Gln

Leu

Gln

Thr

Asp

Ala

510

Ser

Gly

Val

Ala

Leu

590

Trp

Leu

Ser

Gly

Gln
670

Gly

495

Val

Ile

His

Pro

Asp

575

Ser

Leu

Gln

Tyr

Leu

655

Arg

Asn

Leu

Ala

Ser

Ser

560

Thr

Arg

Lys

Glu

Ser

640

Pro

Ala



Glu

Ser

Thr

705

Phe

Asn

His

Gly

Glu

785

Gly

Ile

Glu

Leu

Ser
865

Ile

Asn

690

Glu

Ala

Leu

Glu

Val

770

Asn

Ala

Glu

Gln

Pro

850

Gly

His

675

Leu

Phe

Leu

Pro

Ala

755

Arg

Ala

Gln

Thr

Glu

835

Leu

Val

Phe

Gln

Gln

Ser

Ser

740

Gln

Ala

Ser

Val

Thr

820

Leu

Ser

Val

Leu

Leu

Pro

Gly

725

Asp

Leu

Leu

His

Thr

805

Glu

His

Ile

Arg

Lys

Val

Leu

710

Gln

Pro

Leu

Asp

Val

790

Phe

Leu

Pro

Ala

Gly
870

Gln

Arg

695

Pro

Pro

Ala

Val

Pro

775

Glu

Tyr

Glu

Val

Gly

855

Glu

Gly

680

Ala

Met

Val

Gln

Met

760

Ala

Cys

Leu

Val

Ser

840

Met

Arg

Cys

Arg

Asp

Ile

Pro

745

Leu

Glu

Glu

Ile

Glu

825

Ala

Ala

Ala

Gly

Phe

Val

Gly

730

Gln

Pro

Lys

Leu

Leu

810

Leu

Arg

Ile

Met

Glu

Cys

Asp

715

Leu

Ala

Asp

Pro

Gly

795

Ser

Leu

Ala

Pro

Gln
875

Asp

Thr

700

Gly

Glu

Asp

Ser

Leu

780

Asn

Thr

Leu

Arg

Gln

860

Ser

Lys

685

Arg

Thr

Leu

Gly

Leu

765

Cys

Pro

Ser

Ala

Val

845

Gln

Glu

Ile

Val

Thr

Met

Asp

750

His

Leu

Met

Gly

Thr

830

Phe

Leu

Arg

Cys

Ser

Ala

Val

735

Asp

Tyr

Ser

Lys

Ile

815

Ile

Ile

Phe

Asp

Gln

Asp

Leu

720

Thr

Ala

Ser

Asn

Arg

800

Ser

Ser

Glu

Phe

Val
880



Gly Ser Lys Val Lys Tyr Glu Val Thr Val Ser Asn Gln Gly Gln Ser
885 890 895

Leu Arg Thr Leu Gly Ser Ala Phe Leu Asn Ile Met Trp Pro His Glu
900 905 910

Ile Ala Asn Gly Lys Trp Leu Leu Tyr Pro Met Gln Val Glu Leu Glu
915 920 925

Gly Gly Gln Gly Pro Gly Gln Lys Gly Leu Cys Ser Pro Arg Pro Asn
930 935 940

Ile Leu His Leu Asp Val Asp Ser Arg Asp Arg Arg Arg Arg Glu Leu
945 950 955 960

Glu Pro Pro Glu Gln Gln Glu Pro Gly Glu Arg Gln Glu Pro Ser Met
965 970 975

Ser Trp Trp Pro Val Ser Ser Ala Glu Lys Lys Lys Asn Ile Thr Leu
980 985 990

Asp Cys Ala Arg Gly Thr Ala Asn Cys Val Val Phe Ser Cys Pro Leu
995 1000 1005

Tyr Ser Phe Asp Arg Ala Ala Val Leu His Val Trp Gly Arg Leu

1010 1015 1020

Trp Asn Ser Thr Phe Leu Glu Glu Tyr Ser Ala Val Lys Ser Leu
1025 1030 1035

Glu val 1Ile Val Arg Ala Asn 1Ile Thr Val Lys Ser Ser Ile Lys
1040 1045 1050

Asn Leu Met Leu Arg Asp Ala Ser Thr Val Ile Pro Val Met Val
1055 1060 1065



Tyr

Val

Leu

His

Arg

Leu

His

Gly

Leu
1070

Ile
1085

Val
1100

Pro
1115

Glu
1130

Arg
1145

Pro
1160

His
1175

<210> 25
<211> 4
<212> PR

<213>

<400> 25

Leu

Leu

Glu

Asp

Asn

Ile

Pro

T

Pro

Leu

Leu

Ala

Arg

Asn

Leu

Gly

Ser Trp Trp Pro

1

<210> 26
<211> 5
<212> PR

<213>

<220>

<223>

T

VK CDR1

Met

Ala

Leu

Thr

Gln

Trp

Ala

Pro

Homo sapiens

Ala

Val

Trp

Val

Gln

Gly

Ala

Gly

Val
1075

Leu
1090

Lys
1105

Pro
1120

Phe
1135

Ser
1150

Asp
1165

Thr
1180

Artificial Sequence

Val

Ala

Met

Gln

Lys

Pro

Gly

Ala

Ala

Gly

Gly

Tyr

Glu

Arg

His

Glu

Leu

Phe

His

Glu

Arg

Pro

Gly

Leu

Phe

Ala

Lys

Glu

Glu

Val
1080

Val
1095

Lys
1110

Val
1125

Thr
1140

Gly
1155

Leu
1170

Pro

Leu

Arg

Lys

Gly

Pro

Gly

Trp

Ala

Ala

Ile

Thr

Asp

Pro

Trp

Leu

Lys

Pro

Ile

Ala

Asp



<400> 26

Tyr Gly Ile Ser Phe
1 5

<210> 27

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> VH CDR1

<400> 27

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

<210> 28

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> VK CDR1

<400> 28
Gln Gly Thr Ser Tyr
1 5

<210> 29

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> VK CDR1

<400> 29
Ser Gly Thr Ser Tyr

1 5

<210> 30



<211>
<212>
<213>

<220>
<223>

<400>

11
PRT

Artificial Sequence

VK CDR1

30

Arg Ala Ser Gln Ser Ile Ser Ser Tyr Leu Asn

1

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

<220>
<223>

<400>

31
438
PRT

5

Artificial Sequence

Heavy chain VHK33

31

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Val

Val

Ile

Ile

50

Thr

Glu

Arg

Lys

Asn

35

Ile

Arg

Leu

Gly

Leu

Val

20

Trp

Tyr

Val

Ser

Asp
100

Val

Ser

Val

Pro

Thr

Ser

85

Glu

Gln

Cys

Arg

Gly

Met

70

Leu

Trp

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Gly

Ala

Ala

40

Ser

Val

Ser

Gln

Ala

Ser

25

Pro

Thr

Asp

Glu

Gly
105

10

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Thr

Val

Tyr

Gln

Asn

Ser

75

Thr

Leu

Lys

Asn

Gly

Tyr

60

Thr

Ala

Val

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Val
110

Gly

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ala

Tyr

Met

Phe

Tyr

80

Cys

Ser



Ala

Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Trp

Ser

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Val

Val

Ser

290

Leu

Thr

115

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

Asn

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Gly

Ser

Val

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Glu

Ser

Ala

135

Val

Ala

Val

His

Gly

215

Ser

Arg

Pro

Ala

Val

295

Tyr

Val

120

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Lys

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Val

Ala

Leu

140

Gly

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Cys

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Tyr

270

Glu

His

Lys

Ser

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Gly

Arg

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp

Leu



305

Pro

Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

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

<220>
<223>

<400>

Ser

Gln

Val

355

Val

Pro

Thr

Val

Leu

435

32
438
PRT

Ile

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

Glu

325

Tyr

Leu

Trp

Val

Asp

405

His

Leu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Artificial Sequence

Heavy chain VHK20

32

Ile

Pro

Leu

360

Asn

Ser

Arg

Leu

Ser

Pro

345

Val

Gly

Asp

Trp

His
425

Lys

330

Ser

Lys

Gln

Gly

Gln

410

Asn

315

Ala

Gln

Gly

Pro

Ser

395

Glu

His

Lys

Glu

Phe

Glu

380

Phe

Gly

Tyr

Gly

Glu

Tyr

365

Asn

Phe

Asn

Thr

Gln

Met

350

Pro

Asn

Leu

Val

Gln
430

Pro

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

320

Arg

Lys

Asp

Lys

Ser

400

Ser

Ser

Gln 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 Asn Phe Thr Lys Tyr



Trp

Gly

Lys

65

Met

Val

Ala

Ser

Phe

145

Gly

Leu

Tyr

Arg

Ile

Ile

50

Thr

Glu

Lys

Ser

Thr

130

Pro

Val

Ser

Thr

Val
210

Asn

35

Ile

Arg

Leu

Asn

Thr

115

Ser

Glu

His

Ser

Cys

195

Glu

20

Trp

Tyr

Val

Ser

Asp

100

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Val

Pro

Thr

Ser

85

Asn

Gly

Ser

Val

Phe

165

Val

Val

Lys

Arg

Gly

Met

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Gln

Ser

55

Thr

Arg

Gly

Ser

Ala

135

Val

Ala

Val

His

Gly
215

Ala

40

Ser

Val

Ser

Gln

Val

120

Ala

Ser

Val

Pro

Lys

200

Pro

25

Pro

Thr

Asp

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Gly

Ser

Thr

Asp

90

Thr

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Gln

Asn

Ser

75

Thr

Leu

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Gly

Tyr

60

Thr

Ala

Val

Ala

Leu

140

Ser

Leu

Thr

Pro
220

Leu

45

Asn

Ser

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Lys

Leu

Leu

Thr

190

Val

Pro

Trp

Lys

Ala

Tyr

95

Ser

Ser

Asp

Thr

Tyr

175

Lys

Asp

Ala

Met

Phe

Tyr

80

Cys

Ser

Arg

Tyr

Ser

160

Ser

Thr

Lys

Pro



Glu

225

Asp

Asp

Gly

Asn

Trp

305

Pro

Glu

Asn

Ile

Thr

385

Arg

Cys

Phe

Thr

Val

Val

Ser

290

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Ser

Leu

Leu

Ser

Glu

275

Thr

Asn

Ser

Gln

Val

355

Val

Pro

Thr

Val

Gly

Met

Gln

260

Val

Tyr

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Met

Gly

Ile

245

Glu

His

Arg

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp

405

His

Pro

230

Ser

Asp

Asn

Val

Glu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

Glu

Ser

Arg

Pro

Ala

Val

295

Tyr

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Val

Thr

Glu

Lys

280

Ser

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Leu

Phe

Pro

Val

265

Thr

Val

Cys

Ser

Pro

345

Val

Gly

Asp

Trp

His

Leu

Glu

250

Gln

Lys

Leu

Lys

Lys

330

Ser

Lys

Gln

Gly

Gln

410

Asn

Phe

235

Val

Phe

Pro

Thr

Val

315

Ala

Gln

Gly

Pro

Ser

395

Glu

His

Pro

Thr

Asn

Arg

Val

300

Ser

Lys

Glu

Phe

Glu

380

Phe

Gly

Tyr

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Glu

Tyr

365

Asn

Phe

Asn

Thr

Lys

Val

Tyr

270

Glu

His

Lys

Gln

Met

350

Pro

Asn

Leu

Val

Gln

Pro

Val

255

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg

Lys

Asp

Lys

Ser

400

Ser

Ser



420

Leu Ser Leu Ser Leu Gly

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

<220>
<223>

<400>

435

33
438
PRT

Artificial Sequence

Heavy chain VHK22

33

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Val

Ala

Ser

Val

Ile

Ile

50

Thr

Glu

Lys

Ser

Thr

Lys

Asn

35

Ile

Arg

Leu

Asn

Thr

115

Ser

Leu

Val

20

Trp

Tyr

Val

Ser

Asp

100

Lys

Glu

Val

5

Ser

Val

Pro

Thr

Ser

85

Val

Gly

Ser

Gln

Cys

Arg

Gly

Met

70

Leu

Trp

Pro

Thr

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Ala

Gly

Ala

Ala

40

Ser

Val

Ser

Gln

Val

120

Ala

425

Ala

Ser

25

Pro

Thr

Asp

Glu

Gly

105

Phe

Leu

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Thr

Pro

Gly

Val

Tyr

Gln

Asn

Ser

75

Thr

Leu

Leu

Cys

Lys

Asn

Gly

Tyr

60

Thr

Ala

Val

Ala

Leu

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

125

Val

430

Pro

Thr

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Lys

Gly

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Asp

Ala

Tyr

Met

Phe

Tyr

80

Cys

Ser

Arg

Tyr



Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Trp

305

Pro

130

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Val

Val

Ser

290

Leu

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

Asn

Ser

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Ile

Val

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Glu
325

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Glu

310

Lys

135

Val

Ala

Val

His

Gly

215

Ser

Arg

Pro

Ala

Val

295

Tyr

Thr

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Ile

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Ser

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Lys

Lys
330

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Val

315

Ala

140

Gly

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

Lys

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Tyr

270

Glu

His

Lys

Gln

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Gly

Pro
335

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg



Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

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

<220>
<223>

<400>

Gln

Val
355

Val

Pro

Thr

Val

Leu

435

34
438
PRT

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

Tyr

Leu

Trp

Val

Asp

405

His

Leu

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

Leu

Cys

Ser

375

Asp

Ser

Ala

Artificial Sequence

Heavy chain VHK48

34

Pro

Leu

360

Asn

Ser

Arg

Leu

Pro Ser Gln Glu Glu
345

Val Lys Gly Phe Tyr
365

Gly Gln Pro Glu Asn
380

Asp Gly Ser Phe Phe
395

Trp Gln Glu Gly Asn
410

His Asn His Tyr Thr
425

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

1

5

Ser Val Lys Val Ser Cys Lys Ala

20

10

Ser Gly Tyr Asn Phe
25

Trp Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu

35

40

45

Met

350

Pro

Asn

Leu

Val

Gln
430

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Lys

Asp

Lys

Ser

400

Ser

Ser

Pro Gly Ala

15

Thr Lys Tyr

30

Glu Trp Met



Gly

Lys

65

Met

Val

Ala

Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

Ile

50

Thr

Glu

Arg

Ser

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Ile

Arg

Leu

Arg

Thr

115

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Tyr

Val

Ser

Asp

100

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Pro

Thr

Ser

85

Asn

Gly

Ser

Val

Phe

165

Val

Val

Lys

Gly

Ile

Gly

Met

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Ser

55

Thr

Arg

Gly

Ser

Ala

135

Val

Ala

Val

His

Gly

215

Ser

Arg

Ser

Val

Ser

Gln

Val

120

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Thr

Asp

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Ser

Thr

Asp

90

Thr

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

Asn

Ser

75

Thr

Leu

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

Tyr

60

Thr

Ala

Val

Ala

Leu

140

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Ser

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Glu

Thr

Tyr

Val

110

Cys

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Lys

Ala

Tyr

95

Ser

Ser

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val

Phe

Tyr

80

Cys

Ser

Arg

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val



Asp

Gly

Asn

Trp

305

Pro

Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

Val

Val

Ser

290

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

Ser

Glu

275

Thr

Asn

Ser

Gln

Val

355

Val

Pro

Thr

Val

Leu
435

Gln

260

Val

Tyr

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

245

Glu

His

Arg

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp

405

His

Leu

Asp

Asn

Val

Glu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

Pro

Ala

Val

295

Tyr

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Glu

Lys

280

Ser

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Leu

Val

265

Thr

Val

Cys

Ser

Pro

345

Val

Gly

Asp

Trp

His
425

250

Gln

Lys

Leu

Lys

Lys

330

Ser

Lys

Gln

Gly

Gln

410

Asn

Phe

Pro

Thr

Val

315

Ala

Gln

Gly

Pro

Ser

395

Glu

His

Asn

Arg

Val

300

Ser

Lys

Glu

Phe

Glu

380

Phe

Gly

Tyr

Trp

Glu

285

Leu

Asn

Gly

Glu

Tyr

365

Asn

Phe

Asn

Thr

Tyr

270

Glu

His

Lys

Gln

Met

350

Pro

Asn

Leu

Val

Gln
430

255

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Asp

Phe

Asp

Leu

320

Arg

Lys

Asp

Lys

Ser

400

Ser

Ser



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

<220>
<223>

<400>

35
438
PRT

Artificial Sequence

Heavy chain VHK14

35

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Val

Ala

Ser

Phe
145

Val

Ile

Ile

50

Thr

Glu

Lys

Ser

Thr

130

Pro

Lys

Asn

35

Ile

Arg

Leu

Gly

Thr

115

Ser

Glu

Leu

Val

20

Trp

Tyr

Val

Ser

Asp

100

Lys

Glu

Pro

Val

Ser

Val

Pro

Thr

Ser

85

Val

Gly

Ser

Val

Gln

Cys

Arg

Gly

Met

70

Leu

Trp

Pro

Thr

Thr
150

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Ala

135

Val

Gly

Ala

Ala

40

Ser

Val

Ser

Gln

Val

120

Ala

Ser

Ala

Ser

25

Pro

Thr

Asp

Glu

Gly

105

Phe

Leu

Trp

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Thr

Pro

Gly

Asn

Val

Tyr

Gln

Asn

Ser

75

Thr

Leu

Leu

Cys

Ser
155

Lys

Asn

Gly

Tyr

60

Thr

Ala

Val

Ala

Leu

140

Gly

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

125

Val

Ala

Pro

Thr

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Lys

Leu

Gly

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Asp

Thr

Ala

Tyr

Met

Phe

Tyr

80

Cys

Ser

Arg

Tyr

Ser
160



Gly

Leu

Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Trp

305

Pro

Glu

Asn

Val

Ser

Thr

Val

210

Phe

Thr

Val

Val

Ser

290

Leu

Ser

Pro

Gln

His

Ser

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

Asn

Ser

Gln

Val

Thr

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Ile

Val

340

Ser

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Glu

325

Tyr

Leu

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Glu

310

Lys

Thr

Thr

Ala

Val

His

Gly

215

Ser

Arg

Pro

Ala

Val

295

Tyr

Thr

Leu

Cys

Val

Pro

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Ile

Pro

Leu

Leu

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Ser

Pro

345

Val

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Lys

Lys

330

Ser

Lys

Ser

Ser

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Val

315

Ala

Gln

Gly

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

Lys

Glu

Phe

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Glu

Tyr

Leu

Thr

190

Val

Pro

Lys

Val

Tyr

270

Glu

His

Lys

Gln

Met

350

Pro

Tyr

175

Lys

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

Ser

Thr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg

Lys

Asp



355

Ile Ala

370

Val

Thr Thr
385

Pro

Arg Leu Thr

Cys Ser Val

Leu
435

Leu Ser

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

36
438
PRT

<220>
<223>
<400> 36
Gln Val Gln
1

Ser Val Lys

Trp Ile Asn
35

Gly Ile Ile
50

Lys Thr Arg

Glu

Pro

Val

Met

420

Ser

Trp

Val

Asp

405

His

Leu

Glu

Leu

390

Lys

Glu

Gly

Heavy chain VHK7

Leu Val Gln

5

Val Ser Cys

20

Trp Val Arg

Tyr Pro Gly

Val Thr Met

Ser

375

Asp

Ser

Ala

Artificial Sequence

Ser

Gln

Ser
55

Thr

360

Asn

Ser

Arg

Leu

Gly

Ala

Ala

40

Ser

Val

Gly

Asp

Trp

His
425

Ala

Ser

25

Pro

Thr

Asp

Gln Pro Glu

380

Gly Ser Phe
395

Gln
410

Glu Gly

Asn His Tyr

Glu Val Lys
10

Gly Tyr Asn

Gly Gln Gly

Ser Asn Tyr

60

Thr Ser Thr

365

Asn

Phe

Asn

Thr

Lys

Phe

Leu

45

Asn

Ser

Asn Tyr Lys

Leu Tyr Ser
400

Val Phe
415

Ser

Gln Lys Ser

430

Pro Gly Ala
15

Thr Lys
30

Tyr

Glu Trp Met

Phe

Glu Lys

Thr Ala Tyr



65

Met

Val

Ala

Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

Asp

Glu

Lys

Ser

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Val

Leu

Gly

Thr

115

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Ser

Ser

Asp

100

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Gln
260

Ser

85

Lys

Gly

Ser

Val

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Arg

Gly

Ser

Ala

135

Val

Ala

Val

His

Gly

215

Ser

Arg

Pro

Ser

Gln

Val

120

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Glu

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Val
265

Asp

90

Thr

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gln

75

Thr

Leu

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

Phe

Ala

Val

Ala

Leu

140

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Tyr

Val

110

Cys

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Tyr
270

Tyr

95

Ser

Ser

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val

255

Val

80

Cys

Ser

Arg

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val

Asp



Gly

Asn

Trp

305

Pro

Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

Val

Ser

290

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

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

Glu

275

Thr

Asn

Ser

Gln

Val

355

Val

Pro

Thr

Val

Leu

435

37
438
PRT

Val

Tyr

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

His

Arg

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp

405

His

Leu

Asn

Val

Glu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

Ala

Val

295

Tyr

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Artificial Sequence

Lys

280

Ser

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Leu

Thr

Val

Cys

Ser

Pro

345

Val

Gly

Asp

Trp

His
425

Lys

Leu

Lys

Lys

330

Ser

Lys

Gln

Gly

Gln

410

Asn

Pro

Thr

Val

315

Ala

Gln

Gly

Pro

Ser

395

Glu

His

Arg

Val

300

Ser

Lys

Glu

Phe

Glu

380

Phe

Gly

Tyr

Glu

285

Leu

Asn

Gly

Glu

Tyr

365

Asn

Phe

Asn

Thr

Glu

His

Lys

Gln

Met

350

Pro

Asn

Leu

Val

Gln
430

Gln

Gln

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Phe

Asp

Leu

320

Arg

Lys

Asp

Lys

Ser

400

Ser

Ser



<220>
<223>

<400>

37

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Val

Ala

Ser

Phe

145

Gly

Leu

Val

Ile

Ile

50

Thr

Glu

Arg

Ser

Thr

130

Pro

Val

Ser

Lys

Asn

35

Ile

Arg

Leu

Arg

Thr

115

Ser

Glu

His

Ser

Leu

Val

20

Trp

Tyr

Val

Ser

Asp

100

Lys

Glu

Pro

Thr

Val

Val

5

Ser

Val

Pro

Thr

Ser

85

Thr

Gly

Ser

Val

Phe

165

Val

Heavy chain VHK51

Gln

Cys

Arg

Gly

Met

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Ala

135

Val

Ala

Val

Gly

Ala

Ala

40

Ser

Val

Ser

Gln

Val

120

Ala

Ser

Val

Pro

Ala

Ser

25

Pro

Thr

Asp

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Thr

Pro

Gly

Asn

Gln

170

Ser

Val

Tyr

Gln

Asn

Ser

75

Thr

Leu

Leu

Cys

Ser

155

Ser

Ser

Lys

Asn

Gly

Tyr

60

Thr

Ala

Val

Ala

Leu

140

Gly

Ser

Leu

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Pro

Thr

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Lys

Leu

Leu

Thr

Gly

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Asp

Thr

Tyr

175

Lys

Ala

Tyr

Met

Phe

Tyr

80

Cys

Ser

Arg

Tyr

Ser

160

Ser

Thr



Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Trp

305

Pro

Glu

Asn

Ile

Thr

Val

210

Phe

Thr

Val

Val

Ser

290

Leu

Ser

Pro

Gln

Ala
370

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

Asn

Ser

Gln

Val

355

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Ile

Val

340

Ser

Glu

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Glu

325

Tyr

Leu

Trp

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Glu

310

Lys

Thr

Thr

Glu

His

Gly

215

Ser

Arg

Pro

Ala

Val

295

Tyr

Thr

Leu

Cys

Ser
375

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Ile

Pro

Leu

360

Asn

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Ser

Pro

345

Val

Gly

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Lys

Lys

330

Ser

Lys

Gln

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Val

315

Ala

Gln

Gly

Pro

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

Lys

Glu

Phe

Glu
380

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Glu

Tyr

365

Asn

190

Val

Pro

Lys

Val

Tyr

270

Glu

His

Lys

Gln

Met

350

Pro

Asn

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

Tyr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg

Lys

Asp

Lys



Thr Thr Pro Pro Val Leu

385

390

Arg Leu Thr Val Asp Lys

405

Cys Ser Val Met His Glu

420

Leu Ser Leu Ser Leu Gly

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

<220>
<223>

<400>
Gln Val
1

Ser Val

Trp Ile

Gly Ile
50

Lys Thr
65

Met Glu

435

38
438
PRT

Asp Ser Asp Gly Ser Phe Phe

395

Ser Arg Trp Gln Glu Gly Asn

Ala Leu His

Artificial Sequence

Heavy chain VHK11

38

Gln

Lys

Asn

35

Ile

Arg

Leu

Leu

Val

20

Trp

Tyr

Val

Ser

Val Gln

Ser Cys

Val Arg

Pro Gly

Thr Met

70

Ser Leu
85

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ala

Ala

40

Ser

Val

Ser

425

Ala

Ser

25

Pro

Thr

Asp

Glu

410

Asn His Tyr Thr

Glu

10

Gly

Gly

Ser

Thr

Asp
90

Val

Tyr

Gln

Asn

Ser

75

Thr

Lys

Asn

Gly

Tyr

60

Thr

Ala

Lys

Phe

Leu

45

Asn

Ser

Val

Leu Tyr

Val Phe
415

Gln Lys
430

Pro Gly
15

Thr Lys

30

Glu Trp

Glu Lys

Thr Ala

Tyr Tyr
95

Ser
400

Ser

Ser

Ala

Tyr

Met

Phe

Tyr

80

Cys



Val

Ala

Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Lys

Ser

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Val

Val

Ser

Gly

Thr

115

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

Asp

100

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gln

Gly

Ser

Val

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Arg

Trp

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Gly

Ser

Ala

135

Val

Ala

Val

His

Gly

215

Ser

Arg

Pro

Ala

Val

Gln

Val

120

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Gly

105

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Thr

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Leu

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Val

Ala

Leu

140

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Val

110

Cys

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Tyr

270

Glu

His

Ser

Ser

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Ser

Arg

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp



Trp

305

Pro

Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

290

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

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

<220>
<223>

<400>

Asn

Ser

Gln

Val

355

Val

Pro

Thr

Val

Leu

435

39
438
PRT

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp

405

His

Leu

Glu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

295

Tyr

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Artificial Sequence

Heavy chain VHK2

39

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Leu

Cys

Ser

Pro

345

Val

Gly

Asp

Trp

His
425

Lys

Lys

330

Ser

Lys

Gln

Gly

Gln

410

Asn

Val

315

Ala

Gln

Gly

Pro

Ser

395

Glu

His

300

Ser

Lys

Glu

Phe

Glu

380

Phe

Gly

Tyr

Asn

Gly

Glu

Tyr

365

Asn

Phe

Asn

Thr

Lys

Gln

Met

350

Pro

Asn

Leu

Val

Gln
430

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Leu

320

Arg

Lys

Asp

Lys

Ser

400

Ser

Ser

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



Ser

Trp

Gly

Lys

65

Met

Val

Ala

Ser

Phe

145

Gly

Leu

Tyr

Val

Ile

Ile

50

Thr

Glu

Lys

Ser

Thr

130

Pro

Val

Ser

Thr

Lys

Asn

35

Ile

Arg

Leu

Gly

Thr

115

Ser

Glu

His

Ser

Cys
195

Val

20

Trp

Tyr

Val

Ser

Asp

100

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Val

Pro

Thr

Ser

85

Ala

Gly

Ser

Val

Phe

165

Val

Val

Cys

Arg

Gly

Met

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Asp

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Ala

135

Val

Ala

Val

His

Ala

Ala

40

Ser

Val

Ser

Gln

Val

120

Ala

Ser

Val

Pro

Lys
200

Ser

25

Pro

Thr

Asp

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser

185

Pro

10

Gly

Gly

Ser

Thr

Asp

90

Thr

Pro

Gly

Asn

Gln

170

Ser

Ser

Tyr

Gln

Asn

Ser

75

Thr

Leu

Leu

Cys

Ser

155

Ser

Ser

Asn

Asn

Gly

Tyr

60

Thr

Ala

Val

Ala

Leu

140

Gly

Ser

Leu

Thr

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Lys
205

Thr

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Lys

Leu

Leu

Thr

190

Val

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Asp

Thr

Tyr

175

Lys

Asp

Tyr

Met

Phe

Tyr

80

Cys

Ser

Arg

Tyr

Ser

160

Ser

Thr

Lys



Arg

Glu

225

Asp

Asp

Gly

Asn

Trp

305

Pro

Glu

Asn

Ile

Thr

385

Arg

Val

210

Phe

Thr

Val

Val

Ser

290

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Glu

Leu

Leu

Ser

Glu

275

Thr

Asn

Ser

Gln

Val

355

Val

Pro

Thr

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Glu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

Gly

215

Ser

Arg

Pro

Ala

Val

295

Tyr

Thr

Leu

Cys

Ser

375

Asp

Ser

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Ser

Pro

345

Val

Gly

Asp

Trp

Cys

Leu

Glu

250

Gln

Lys

Leu

Lys

Lys

330

Ser

Lys

Gln

Gly

Gln

Pro

Phe

235

Val

Phe

Pro

Thr

Val

315

Ala

Gln

Gly

Pro

Ser

395

Glu

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

Lys

Glu

Phe

Glu

380

Phe

Gly

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Glu

Tyr

365

Asn

Phe

Asn

Pro

Lys

Val

Tyr

270

Glu

His

Lys

Gln

Met

350

Pro

Asn

Leu

Val

Ala

Pro

Val

255

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Phe

Pro

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg

Lys

Asp

Lys

Ser

400

Ser



405

410

415

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

420

Leu Ser Leu Ser Leu Gly

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

<220>
<223>

<400>

435

40
438
PRT

Artificial Sequence

Heavy chain VHK4

40

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Val

Ala

Val

Ile

Ile

50

Thr

Glu

Lys

Ser

Lys

Asn

35

Ile

Arg

Leu

Gly

Thr

Leu

Val

20

Trp

Tyr

Val

Ser

Asp

100

Lys

Val

Ser

Val

Pro

Thr

Ser

85

Glu

Gly

Gln

Cys

Arg

Gly

Met

70

Leu

Trp

Pro

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Gly

Ala

Ala

40

Ser

Val

Ser

Gln

Val

425

Ala

Ser

25

Pro

Thr

Asp

Glu

Gly

105

Phe

Glu

10

Gly

Ser

Thr

Asp

90

Thr

Pro

Val

Tyr

Gln

Asn

Ser

75

Thr

Leu

Leu

Lys

Asn

Gly

Tyr

60

Thr

Ala

Val

Ala

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

430

Pro

Thr

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Gly

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Ala

Tyr

Met

Phe

Tyr

80

Cys

Ser

Arg



Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Trp
305

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Val

Val

Ser

290

Leu

115

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

Asn

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Ser

Val

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Glu
310

Ala

135

Val

Ala

Val

His

Gly

215

Ser

Arg

Pro

Ala

Val

295

Tyr

120

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Lys

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Val
315

Leu

140

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

125

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Tyr

270

Glu

His

Lys

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Gly

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp

Leu
320



Pro

Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

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

<220>
<223>

<400>

Ser

Gln

Val

355

Val

Pro

Thr

Val

Leu

435

41
438
PRT

Ile

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

Glu

325

Tyr

Leu

Trp

Val

Asp

405

His

Leu

Lys

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Artificial Sequence

Heavy chain VHK12

41

Ile

Pro

Leu

360

Asn

Ser

Arg

Leu

Ser

Pro

345

Val

Gly

Asp

Trp

His
425

Lys

330

Ser

Lys

Gln

Gly

Gln

410

Asn

Ala

Gln

Gly

Pro

Ser

395

Glu

His

Lys

Glu

Phe

Glu

380

Phe

Gly

Tyr

Gly

Glu

Tyr

365

Asn

Phe

Asn

Thr

Gln

Met

350

Pro

Asn

Leu

Val

Gln
430

Pro

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Arg

Lys

Asp

Lys

Ser

400

Ser

Ser

Gln 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 Asn Phe Thr Lys Tyr

20

25

30



Trp

Gly

Lys

65

Met

Val

Ala

Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu

Ile

Ile

50

Thr

Glu

Lys

Ser

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

Asn

35

Ile

Arg

Leu

Gly

Thr

115

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Trp

Tyr

Val

Ser

Asp

100

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Val

Pro

Thr

Ser

85

Ser

Gly

Ser

Val

Phe

165

Val

Val

Lys

Gly

Arg

Gly

Met

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

Gln

Ser

55

Thr

Arg

Gly

Ser

Ala

135

Val

Ala

Val

His

Gly

215

Ser

Ala

40

Ser

Val

Ser

Gln

Val

120

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Pro

Thr

Asp

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Gly

Ser

Thr

Asp

90

Thr

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Gln

Asn

Ser

75

Thr

Leu

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

Gly

Tyr

60

Thr

Ala

Val

Ala

Leu

140

Gly

Ser

Leu

Thr

Pro

220

Pro

Leu

45

Asn

Ser

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Glu

Glu

Thr

Tyr

Val

110

Cys

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Met

Phe

Tyr

80

Cys

Ser

Arg

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys



225

Asp

Asp

Gly

Asn

Trp

305

Pro

Glu

Asn

Ile

Thr

385

Arg

Cys

Thr

Val

Val

Ser

290

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Ser

Leu

Ser

Glu

275

Thr

Asn

Ser

Gln

Val

355

Val

Pro

Thr

Val

Met

Gln

260

Val

Tyr

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Met
420

Ile

245

Glu

His

Arg

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp

405

His

230

Ser

Asp

Asn

Val

Glu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

Glu

Arg

Pro

Ala

Val

295

Tyr

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Thr

Glu

Lys

280

Ser

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Leu

Pro

Val

265

Thr

Val

Cys

Ser

Pro

345

Val

Gly

Asp

Trp

His
425

Glu

250

Gln

Lys

Leu

Lys

Lys

330

Ser

Lys

Gln

Gly

Gln

410

Asn

235

Val

Phe

Pro

Thr

Val

315

Ala

Gln

Gly

Pro

Ser

395

Glu

His

Thr

Asn

Arg

Val

300

Ser

Lys

Glu

Phe

Glu

380

Phe

Gly

Tyr

Cys

Trp

Glu

285

Leu

Asn

Gly

Glu

Tyr

365

Asn

Phe

Asn

Thr

Val

Tyr

270

Glu

His

Lys

Gln

Met

350

Pro

Asn

Leu

Val

Gln
430

Val

255

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg

Lys

Asp

Lys

Ser

400

Ser

Ser



Leu Ser Leu Ser Leu Gly

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

<220>
<223>

<400>

435

42
438
PRT

Artificial Sequence

Heavy chain VH

42

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Met

Val

Ala

Ser

Val

Ile

Ile

50

Thr

Gln

Arg

Ser

Thr
130

Lys

Asn

35

Ile

Lys

Leu

Gly

Thr

115

Ser

Leu

Leu

20

Trp

Tyr

Ala

Ser

Asp

100

Lys

Glu

Gln

Ser

Val

Pro

Thr

Ser

85

Asp

Gly

Ser

Gln

Cys

Lys

Gly

Leu

70

Leu

Trp

Pro

Thr

Pro

Lys

Gln

Ser

55

Thr

Thr

Gly

Ser

Ala
135

Gly

Ala

Arg

40

Ser

Val

Ser

Gln

Val

120

Ala

Ala

Ser

25

Pro

Thr

Glu

Asp

Gly

105

Phe

Leu

Glu

10

Gly

Gly

Ser

Ile

Asp

90

Thr

Pro

Gly

Leu

Tyr

Gln

Asn

Ser

75

Ser

Thr

Leu

Cys

Val

Asn

Gly

Tyr

60

Ser

Ala

Leu

Ala

Leu
140

Lys

Phe

Leu

45

Asn

Thr

Val

Thr

Pro

125

Val

Pro

Thr

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Lys

Gly

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Asp

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Ser

Arg

Tyr



Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Trp

305

Pro

Glu

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Val

Val

Ser

290

Leu

Ser

Pro

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

Asn

Ser

Gln

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Ile

Val

Val

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Glu

325

Tyr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Glu

310

Lys

Thr

Val

Ala

Val

His

Gly

215

Ser

Arg

Pro

Ala

Val

295

Tyr

Thr

Leu

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Ile

Pro

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Ser

Pro

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Lys

Lys

330

Ser

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Val

315

Ala

Gln

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

Lys

Glu

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Glu

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Tyr

270

Glu

His

Lys

Gln

Met

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg

Lys



Asn

Ile

Thr

385

Arg

Cys

Leu

Gln

Ala

370

Thr

Leu

Ser

Ser

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

<220>
<223>

<400>

Val
355

Val

Pro

Thr

Val

Leu

435

43
438
PRT

340

Ser

Glu

Pro

Val

Met

420

Ser

Leu

Trp

Val

Asp

405

His

Leu

Thr

Glu

Leu

390

Lys

Glu

Gly

Cys

Leu
360

Ser Asn

375

Asp Ser

Ser Arg

Ala

Artificial Sequence

Heavy chain VH3

43

Leu

Gln Val Gln Leu Val Gln Ser Gly

1

5

Ser Val Lys Val Ser Cys Lys Ala

Trp

Gly

Ile

Ile

20

Asn Trp Val Arg Gln Ala

35

40

Ile Tyr Pro Gly Ser Ser

345

Val

Asp

Trp

His
425

Ala

Ser

25

Pro

Thr

Lys Gly Phe Tyr
365

Gln Pro Glu Asn
380

Gly Ser Phe Phe
395

Gln Glu Gly Asn
410

Asn His Tyr Thr

Glu Val Lys Lys
10

Gly Tyr Asn Phe

Gly Gln Gly Leu
45

Ser Asn Tyr Asn

350

Pro Ser Asp

Asn Tyr Lys

Leu Tyr Ser
400

Val Phe Ser
415

Gln Lys Ser
430

Pro Gly Ala
15

Thr Lys Tyr
30

Glu Trp Met

Glu Lys Phe



Lys

65

Met

Val

Ala

Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

50

Thr

Glu

Arg

Ser

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Arg

Leu

Gly

Thr

115

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Val

Ser

Asp

100

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Thr

Ser

85

Asp

Gly

Ser

Val

Phe

165

Val

Val

Lys

Gly

Ile
245

Met

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

55

Thr

Arg

Gly

Ser

Ala

135

Val

Ala

Val

His

Gly

215

Ser

Arg

Val

Ser

Gln

Val

120

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Asp

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Thr

Asp

90

Thr

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu
250

Ser

75

Thr

Leu

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

60

Thr

Ala

Val

Ala

Leu

140

Gly

Ser

Leu

Thr

Pro

220

Pro

Thr

Ser

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Thr

Tyr

Val

110

Cys

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Ala

Tyr

95

Ser

Ser

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val
255

Tyr

80

Cys

Ser

Arg

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val



Asp

Gly

Asn

Trp

305

Pro

Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

Val

Val

Ser

290

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

<210>

Ser

Glu

275

Thr

Asn

Ser

Gln

Val

355

Val

Pro

Thr

Val

Leu
435

44

Gln

260

Val

Tyr

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

Glu

His

Arg

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp

405

His

Leu

Asp

Asn

Val

Glu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

Pro

Ala

Val

295

Tyr

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Glu

Lys

280

Ser

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Leu

Val

265

Thr

Val

Cys

Ser

Pro

345

Val

Gly

Asp

Trp

His
425

Gln

Lys

Leu

Lys

Lys

330

Ser

Lys

Gln

Gly

Gln

410

Asn

Phe

Pro

Thr

Val

315

Ala

Gln

Gly

Pro

Ser

395

Glu

His

Asn

Arg

Val

300

Ser

Lys

Glu

Phe

Glu

380

Phe

Gly

Tyr

Trp

Glu

285

Leu

Asn

Gly

Glu

Tyr

365

Asn

Phe

Asn

Thr

Tyr

270

Glu

His

Lys

Gln

Met

350

Pro

Asn

Leu

Val

Gln
430

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Asp

Phe

Asp

Leu

320

Arg

Lys

Asp

Lys

Ser

400

Ser

Ser



<211>
<212>
<213>

<220>
<223>

<400>

438
PRT

Artificial Sequence

Heavy chain VHK2ONFA

44

Gln Val Gln Leu

1

Ser

Trp

Gly

Lys

65

Met

Val

Ala

Ser

Phe

145

Gly

Val

Ile

Ile

50

Thr

Glu

Lys

Ser

Thr

130

Pro

Val

Lys Val
20

Asn Trp
35

Ile Tyr

Arg Val

Leu Ser

Asn Asp

100

Thr Lys

115

Ser Glu

Glu Pro

His Thr

Val

Ser

Val

Pro

Thr

Ser

85

Asn

Gly

Ser

Val

Phe

Gln

Cys

Arg

Gly

Met

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Ala

135

Val

Ala

Gly

Ala

Ala

40

Ser

Val

Ser

Gln

Val

120

Ala

Ser

Val

Ala

Ser

25

Pro

Thr

Asp

Glu

Gly

105

Phe

Leu

Trp

Leu

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Thr

Pro

Gly

Asn

Gln

Val

Tyr

Gln

Asn

Ser

75

Thr

Leu

Leu

Cys

Ser

155

Ser

Lys

Asn

Gly

Tyr

60

Thr

Ala

Val

Ala

Leu

140

Gly

Ser

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

125

Val

Ala

Gly

Pro

Ala

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Lys

Leu

Leu

Gly

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Asp

Thr

Tyr

Ala

Tyr

Met

Phe

Tyr

80

Cys

Ser

Arg

Tyr

Ser

160

Ser



Leu

Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Trp

305

Pro

Glu

Asn

Ser

Thr

Val

210

Phe

Thr

Val

Val

Ser

290

Leu

Ser

Pro

Gln

Ser

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

Asn

Ser

Gln

Val
355

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Ile

Val

340

Ser

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Glu

325

Tyr

Leu

Thr

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Glu

310

Lys

Thr

Thr

Val

His

Gly

215

Ser

Arg

Pro

Ala

Val

295

Tyr

Thr

Leu

Cys

Pro

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Ile

Pro

Leu
360

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Ser

Pro

345

Val

170

Ser

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Lys

Lys

330

Ser

Lys

Ser

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Val

315

Ala

Gln

Gly

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

Lys

Glu

Phe

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Glu

Tyr
365

Thr

190

Val

Pro

Lys

Val

Tyr

270

Glu

His

Lys

Gln

Met

350

Pro

175

Lys

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

Thr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg

Lys

Asp



Ile Ala
370

Thr Thr
385

Arg Leu

Cys Ser

Leu Ser

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

<220>
<223>

<400>

Gln Val
1

Ser Val

His Ile

Gly Ile
50

Lys Thr
65

Val

Pro

Thr

Val

Leu

435

45
438
PRT

Glu

Pro

Val

Met

420

Ser

Trp

Val

Asp

405

His

Leu

Glu Ser Asn
375

Leu Asp Ser

390

Lys Ser Arg

Glu Ala Leu

Gly

Artificial Sequence

Heavy chain VHK2OTFT-A

45

Gln

Lys

Asn

35

Ile

Arg

Leu Val Gln Ser Gly

5

Val Ser Cys Lys Ala

20

Trp Val Arg Gln Ala

40

Tyr Pro Gly Ser Ser

55

Val Thr Met Thr Val

70

Asp

Trp

His
425

Ala

Ser

25

Pro

Thr

Asp

Gln

Gly

Gln

410

Asn

Glu

10

Gly

Gly

Ser

Thr

Pro

Ser

395

Glu

His

Val

Tyr

Gln

Asn

Ser
75

Glu

380

Phe

Gly

Tyr

Lys

Thr

Gly

Tyr

60

Thr

Asn

Phe

Asn

Thr

Lys

Phe

Leu

45

Asn

Ser

Asn Tyr

Leu Tyr

Val Phe
415

Gln Lys
430

Pro Gly
15

Thr Lys

30

Glu Trp

Glu Lys

Thr Ala

Lys

Ser

400

Ser

Ser

Ala

Tyr

Met

Phe

Tyr
80



Met

Val

Ala

Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

Asp

Gly

Glu

Lys

Ser

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Val

Val

Leu

Asn

Thr

115

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Ser

Glu

Ser

Asp

100

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Ser

85

Asn

Gly

Ser

Val

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Asn

Arg

Gly

Ser

Ala

135

Val

Ala

Val

His

Gly

215

Ser

Arg

Pro

Ala

Ser

Gln

Val

120

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Glu

Lys

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Asp

90

Thr

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gln

Lys

Thr

Leu

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

Phe

Pro

Ala

Val

Ala

Leu

140

Gly

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

Tyr

Val

110

Cys

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Tyr

270

Glu

Tyr

95

Ser

Ser

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val

255

Val

Gln

Cys

Ser

Arg

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val

Asp

Phe



Asn

Trp

305

Pro

Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

Ser

290

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

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

<220>
<223>

275

Thr

Asn

Ser

Gln

Val

355

Val

Pro

Thr

Val

Leu

435

46
438
PRT

Tyr

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

Arg

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp

405

His

Leu

Val

Glu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

Val

295

Tyr

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Artificial Sequence

280

Ser

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Leu

Heavy chain VHK2OTFT-B

Val

Cys

Ser

Pro

345

Val

Gly

Asp

Trp

His
425

Leu

Lys

Lys

330

Ser

Lys

Gln

Gly

Gln

410

Asn

Thr

Val

315

Ala

Gln

Gly

Pro

Ser

395

Glu

His

Val

300

Ser

Lys

Glu

Phe

Glu

380

Phe

Gly

Tyr

285

Leu

Asn

Gly

Glu

Tyr

365

Asn

Phe

Asn

Thr

His

Lys

Gln

Met

350

Pro

Asn

Leu

Val

Gln
430

Gln

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Asp

Leu

320

Arg

Lys

Asp

Lys

Ser

400

Ser

Ser



<400>

46

Gln Val Gln

1

Ser

Asn

Gly

Lys

65

Met

Val

Ala

Ser

Phe

145

Gly

Leu

Val

Ile

Ile

50

Thr

Glu

Lys

Ser

Thr

130

Pro

Val

Ser

Lys

Asn

35

Ile

Arg

Leu

Asn

Thr

115

Ser

Glu

His

Ser

Leu

Val

20

Trp

Tyr

Val

Ser

Asp

100

Lys

Glu

Pro

Thr

Val
180

Val

Ser

Val

Pro

Thr

Ser

85

Asn

Gly

Ser

Val

Phe

165

Val

Gln

Cys

Arg

Gly

Met

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Ala

135

Val

Ala

Val

Gly

Ala

Ala

40

Ser

Val

Ser

Gln

Val

120

Ala

Ser

Val

Pro

Ala

Ser

25

Pro

Thr

Asp

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser
185

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Thr

Pro

Gly

Asn

Gln

170

Ser

Val

Tyr

Gln

Asn

Ser

75

Thr

Leu

Leu

Cys

Ser

155

Ser

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Val

Ala

Leu

140

Gly

Ser

Leu

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Pro

Thr

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Lys

Leu

Leu

Thr
190

Gly

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Asp

Thr

Tyr

175

Lys

Ala

Tyr

Met

Phe

Tyr

80

Cys

Ser

Arg

Tyr

Ser

160

Ser

Thr



Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Trp

305

Pro

Glu

Asn

Ile

Thr

Thr

Val

210

Phe

Thr

Val

Val

Ser

290

Leu

Ser

Pro

Gln

Ala

370

Thr

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

Asn

Ser

Gln

Val

355

Val

Pro

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Glu

310

Lys

Thr

Thr

Glu

Leu

His

Gly

215

Ser

Arg

Pro

Ala

Val

295

Tyr

Thr

Leu

Cys

Ser

375

Asp

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Ile

Pro

Leu

360

Asn

Ser

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Ser

Pro

345

Val

Gly

Asp

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Lys

Lys

330

Ser

Lys

Gln

Gly

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Val

315

Ala

Gln

Gly

Pro

Ser

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

Lys

Glu

Phe

Glu

380

Phe

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Glu

Tyr

365

Asn

Phe

Val

Pro

Lys

Val

Tyr

270

Glu

His

Lys

Gln

Met

350

Pro

Asn

Leu

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg

Lys

Asp

Lys

Ser



385 390 395 400

Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
405 410 415

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

Leu Ser Leu Ser Leu Gly
435

<210> 47

<211> 438

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy chain VHK2OTFT-C

<400> 47
Gln 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 Lys Tyr
20 25 30

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

Gly Thr Ile Gln Pro Gly Ser Ser Thr Ser Asn Tyr Asn Glu Lys Phe
50 55 60

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

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

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



Ala

Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Ser

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Val

Val

Ser
290

Thr

115

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

100

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Ser

Val

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Arg

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Ser

Ala

135

Val

Ala

Val

His

Gly

215

Ser

Arg

Pro

Ala

Val
295

Val

120

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

105

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Ala

Leu

140

Gly

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val
300

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

110

Cys

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Tyr

270

Glu

His

Ser

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Arg

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp



Trp

305

Pro

Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

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

<220>
<223>

<400>

Asn

Ser

Gln

Val

355

Val

Pro

Thr

Val

Leu

435

48
438
PRT

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp

405

His

Leu

Glu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

Tyr

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Artificial Sequence

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Leu

Heavy chain VHK2OTFT-D

48

Cys

Ser

Pro

345

Val

Gly

Asp

Trp

His
425

Lys

Lys

330

Ser

Lys

Gln

Gly

Gln

410

Asn

Val

315

Ala

Gln

Gly

Pro

Ser

395

Glu

His

Ser

Lys

Glu

Phe

Glu

380

Phe

Gly

Tyr

Asn

Gly

Glu

Tyr

365

Asn

Phe

Asn

Thr

Lys

Gln

Met

350

Pro

Asn

Leu

Val

Gln
430

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Leu

320

Arg

Lys

Asp

Lys

Ser

400

Ser

Ser

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

1

5

10

15



Ser

Trp

Gly

Lys

65

Met

Val

Ala

Ser

Phe

145

Gly

Leu

Tyr

Arg

Val

Ile

Thr

50

Thr

Glu

Lys

Ser

Thr

130

Pro

Val

Ser

Thr

Val

Lys

Asn

35

Ile

Arg

Leu

Asn

Thr

115

Ser

Glu

His

Ser

Cys

195

Glu

Val

20

Trp

His

Val

Ser

Asp

100

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Ser

Val

Pro

Thr

Ser

85

Asn

Gly

Ser

Val

Phe

165

Val

Val

Lys

Cys

Arg

Gly

Met

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Ala

135

Val

Ala

Val

His

Gly

Ala

Ala

40

Ser

Val

Ser

Gln

Val

120

Ala

Ser

Val

Pro

Lys

200

Pro

Ser

25

Pro

Thr

Asp

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Gly

Gly

Ser

Thr

Asp

90

Thr

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Tyr

Gln

Asn

Ser

75

Thr

Leu

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Thr

Gly

Tyr

60

Thr

Ala

Val

Ala

Leu

140

Gly

Ser

Leu

Thr

Pro

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

Thr

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Asp

Thr

Tyr

175

Lys

Asp

Ala

Tyr

Met

Phe

Tyr

80

Cys

Ser

Arg

Tyr

Ser

160

Ser

Thr

Lys

Pro



Glu

225

Asp

Asp

Gly

Asn

Trp

305

Pro

Glu

Asn

Ile

Thr

385

Arg

210

Phe

Thr

Val

Val

Ser

290

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Leu

Leu

Ser

Glu

275

Thr

Asn

Ser

Gln

Val

355

Val

Pro

Thr

Gly

Met

Gln

260

Val

Tyr

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Gly

Ile

245

Glu

His

Arg

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp
405

Pro

230

Ser

Asp

Asn

Val

Glu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

215

Ser

Arg

Pro

Ala

Val

295

Tyr

Thr

Leu

Cys

Ser

375

Asp

Ser

Val

Thr

Glu

Lys

280

Ser

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Phe

Pro

Val

265

Thr

Val

Cys

Ser

Pro

345

Val

Gly

Asp

Trp

Leu

Glu

250

Gln

Lys

Leu

Lys

Lys

330

Ser

Lys

Gln

Gly

Gln
410

Phe

235

Val

Phe

Pro

Thr

Val

315

Ala

Gln

Gly

Pro

Ser

395

Glu

220

Pro

Thr

Asn

Arg

Val

300

Ser

Lys

Glu

Phe

Glu

380

Phe

Gly

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Glu

Tyr

365

Asn

Phe

Asn

Lys

Val

Tyr

270

Glu

His

Lys

Gln

Met

350

Pro

Asn

Leu

Val

Pro

Val

255

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Phe
415

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg

Lys

Asp

Lys

Ser

400

Ser



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

420

Leu Ser Leu Ser Leu Gly

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

<220>
<223>

<400>

435

49
438
PRT

Artificial Sequence

Heavy chain VHK2OTFT-E

49

Gln Val Gln Leu

1

Ser

Trp

Gly

Lys

65

Met

Val

Ala

Val

Ile

Thr

50

Thr

Glu

Lys

Ser

Lys Val
20

Asn Trp
35

Ile Asn

Arg Val

Leu Ser

Asn Asp

100

Thr Lys
115

Val

5

Ser

Val

Pro

Thr

Ser

85

Asn

Gly

Gln

Cys

Arg

Gly

Met

70

Leu

Trp

Pro

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Gly

Ala

Ala

40

Ser

Val

Ser

Gln

Val
120

425

Ala

Ser

25

Pro

Thr

Asp

Glu

Gly

105

Phe

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Thr

Pro

Val

Tyr

Gln

Asn

Ser

75

Thr

Leu

Leu

Lys

Thr

Gly

Tyr

60

Thr

Ala

Val

Ala

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro
125

430

Pro

Thr

30

Glu

Glu

Thr

Tyr

Val

110

Cys

Gly

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ser

Ala

Tyr

Met

Phe

Tyr

80

Cys

Ser

Arg



Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu

225

Asp

Asp

Gly

Asn

Trp

305

Pro

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

Thr

Val

Val

Ser

290

Leu

Ser

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Leu

Ser

Glu

275

Thr

Asn

Ser

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Met

Gln

260

Val

Tyr

Gly

Ile

Ser

Val

Phe

165

Val

Val

Lys

Gly

Ile

245

Glu

His

Arg

Lys

Glu

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro

230

Ser

Asp

Asn

Val

Glu

310

Lys

Ala

135

Val

Ala

Val

His

Gly

215

Ser

Arg

Pro

Ala

Val

295

Tyr

Thr

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Glu

Lys

280

Ser

Lys

Ile

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Pro

Val

265

Thr

Val

Cys

Ser

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Glu

250

Gln

Lys

Leu

Lys

Lys

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe

235

Val

Phe

Pro

Thr

Val

315

Ala

Leu

140

Gly

Ser

Leu

Thr

Pro

220

Pro

Thr

Asn

Arg

Val

300

Ser

Lys

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Cys

Trp

Glu

285

Leu

Asn

Gly

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Val

Tyr

270

Glu

His

Lys

Gln

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Val

255

Val

Gln

Gln

Gly

Pro

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys

240

Val

Asp

Phe

Asp

Leu

320

Arg



Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

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

<220>
<223>

<400>

Gln

Val
355

Val

Pro

Thr

Val

Leu

435

50
438
PRT

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

325

Tyr

Leu

Trp

Val

Asp

405

His

Leu

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

Leu

Cys

Ser

375

Asp

Ser

Ala

Artificial Sequence

Pro

Leu

360

Asn

Ser

Arg

Leu

Heavy chain VHK2OTFT-F

50

Gln Val Gln Leu Val Gln Ser Gly

1

5

Ser Val Lys Val Ser Cys Lys Ala

20

Pro

345

Val

Gly

Asp

Trp

His
425

330

Ser

Lys

Gln

Gly

Gln

410

Asn

Gln

Gly

Pro

Ser

395

Glu

His

Glu

Phe

Glu

380

Phe

Gly

Tyr

Glu

Tyr

365

Asn

Phe

Asn

Thr

Ala Glu Val Lys Lys

10

Ser Gly Tyr Thr Phe

25

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu

Met

350

Pro

Asn

Leu

Val

Gln
430

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Lys

Asp

Lys

Ser

400

Ser

Ser

Pro Gly Ala

15

Thr Ser Tyr

30

Glu Trp Met



Gly

Lys

65

Met

Val

Ala

Ser

Phe

145

Gly

Leu

Tyr

Arg

Glu
225

Ile

50

Thr

Glu

Lys

Ser

Thr

130

Pro

Val

Ser

Thr

Val

210

Phe

35

Ile

Arg

Leu

Asn

Thr

115

Ser

Glu

His

Ser

Cys

195

Glu

Leu

Tyr

Val

Ser

Asp

100

Lys

Glu

Pro

Thr

Val

180

Asn

Ser

Gly

Pro

Thr

Ser

85

Asn

Gly

Ser

Val

Phe

165

Val

Val

Lys

Gly

Gly

Met

70

Leu

Trp

Pro

Thr

Thr

150

Pro

Thr

Asp

Tyr

Pro
230

Ser

55

Thr

Arg

Gly

Ser

Ala

135

Val

Ala

Val

His

Gly

215

Ser

40

Ser

Val

Ser

Gln

Val

120

Ala

Ser

Val

Pro

Lys

200

Pro

Val

Thr

Asp

Glu

Gly

105

Phe

Leu

Trp

Leu

Ser

185

Pro

Pro

Phe

Ser

Thr

Asp

90

Thr

Pro

Gly

Asn

Gln

170

Ser

Ser

Cys

Leu

Asn

Ser

75

Thr

Leu

Leu

Cys

Ser

155

Ser

Ser

Asn

Pro

Phe
235

Tyr

60

Thr

Ala

Val

Ala

Leu

140

Gly

Ser

Leu

Thr

Pro

220

Pro

45

Asn

Ser

Val

Thr

Pro

125

Val

Ala

Gly

Gly

Lys

205

Cys

Pro

Glu

Thr

Tyr

Val

110

Cys

Lys

Leu

Leu

Thr

190

Val

Pro

Lys

Lys

Ala

Tyr

95

Ser

Ser

Asp

Thr

Tyr

175

Lys

Asp

Ala

Pro

Phe

Tyr

80

Cys

Ser

Arg

Tyr

Ser

160

Ser

Thr

Lys

Pro

Lys
240



Asp

Asp

Gly

Asn

Trp

305

Pro

Glu

Asn

Ile

Thr

385

Arg

Cys

Leu

Thr

Val

Val

Ser

290

Leu

Ser

Pro

Gln

Ala

370

Thr

Leu

Ser

Ser

Leu

Ser

Glu

275

Thr

Asn

Ser

Gln

Val

355

Val

Pro

Thr

Val

Leu

Met

Gln

260

Val

Tyr

Gly

Ile

Val

340

Ser

Glu

Pro

Val

Met

420

Ser

Ile

245

Glu

His

Arg

Lys

Glu

325

Tyr

Leu

Trp

Val

Asp

405

His

Leu

Ser

Asp

Asn

Val

Glu

310

Lys

Thr

Thr

Glu

Leu

390

Lys

Glu

Gly

Arg

Pro

Ala

Val

295

Tyr

Thr

Leu

Cys

Ser

375

Asp

Ser

Ala

Thr

Glu

Lys

280

Ser

Lys

Ile

Pro

Leu

360

Asn

Ser

Arg

Leu

Pro

Val

265

Thr

Val

Cys

Ser

Pro

345

Val

Gly

Asp

Trp

His
425

Glu

250

Gln

Lys

Leu

Lys

Lys

330

Ser

Lys

Gln

Gly

Gln

410

Asn

Val

Phe

Pro

Thr

Val

315

Ala

Gln

Gly

Pro

Ser

395

Glu

His

Thr

Asn

Arg

Val

300

Ser

Lys

Glu

Phe

Glu

380

Phe

Gly

Tyr

Cys

Trp

Glu

285

Leu

Asn

Gly

Glu

Tyr

365

Asn

Phe

Asn

Thr

Val

Tyr

270

Glu

His

Lys

Gln

Met

350

Pro

Asn

Leu

Val

Gln
430

Val

255

Val

Gln

Gln

Gly

Pro

335

Thr

Ser

Tyr

Tyr

Phe

415

Lys

Val

Asp

Phe

Asp

Leu

320

Arg

Lys

Asp

Lys

Ser

400

Ser

Ser



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

<220>
<223>

<400>

435

51
218
PRT

Artificial Sequence

Light chain VL1

51

Asp Ile Gln

1

Asp

Gly

Lys

Arg

65

Ser

Glu

Thr

Leu

Pro

Arg

Ile

Leu

50

Phe

Leu

Val

Val

Lys

130

Arg

Val

Ser

35

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Met

Thr

20

Phe

Ile

Gly

Pro

Tyr

100

Ala

Gly

Ala

Thr

Ile

Met

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Gln

Thr

Asn

Ala

Gly

70

Asp

Phe

Ser

Ala

Val

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Ser

Ala

25

Gln

Asp

Thr

Thr

Gly

105

Ile

Val

Lys

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Leu

Glu

Lys

Gly

Phe

75

Tyr

Lys

Pro

Leu

Asp

Ser

Ser

Pro

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Ala

Val

Gly

45

Gly

Leu

His

Glu

Ser

125

Asn

Ala

Ser

Asp

30

Lys

Val

Thr

Gln

Ile

110

Asp

Asn

Leu

Val

15

Asn

Ala

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Gly

Tyr

Pro

Ser

Ser

80

Lys

Arg

Gln

Tyr

Ser



145

Gly Asn Ser Gln

Tyr Ser Leu Ser

180

His Lys Val Tyr

195

Val Thr Lys Ser

210

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

<220>
<223>

<400>

52
218
PRT

150

Glu Ser Val

165

Ser Thr Leu

Ala Cys Glu

Phe Asn Arg

215

Artificial Sequence

Light chain VL2

52

Asp Ile Gln Leu

1

Asp

Gly

Lys

Arg

65

Ser

Arg

Ile

Leu

50

Phe

Leu

Val Thr
20

Ser Phe

35

Leu Ile

Ser Gly

Gln Pro

Thr

Ile

Met

Tyr

Ser

Glu

Gln

Thr

Asn

Ala

Gly

70

Asp

Ser

Cys

Trp

Ala

55

Ser

Phe

Thr

Thr

Val

200

Gly

Pro

Arg

Tyr

40

Ser

Gly

Ala

Glu

Leu

185

Thr

Glu

Ser

Ala

25

Gln

Asp

Thr

Thr

Gln

170

Ser

His

Cys

Phe

10

Ser

Gln

Leu

Asp

Tyr

155

Asp Ser Lys

Lys Ala Asp

Gln Gly Leu

Leu

Glu

Lys

Gly

Phe

75

Phe

Ser

Ser

Pro

Ser

60

Thr

Cys

205

Ala

Val

Gly

45

Gly

Leu

His

Asp

Tyr

190

Ser

Ser

Asp

30

Lys

Val

Thr

Gln

Ser

175

Glu

Ser

Val

15

Asn

Ala

Pro

Ile

Ser

160

Thr

Lys

Pro

Gly

Tyr

Pro

Ser

Ser

80

Lys



Glu

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

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

<220>
<223>

<400>

Pro

Ala
115

Ser

Glu

Ser

Leu

Val
195

Lys

53
218
PRT

Tyr

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

Artificial Sequence

Light chain VL3

53

Gln

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Gly

105

Ile

Val

Lys

Glu

Leu

185

Thr

Glu

90

Thr

Phe

Cys

Val

Gln

170

Ser

His

Cys

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Leu

Pro

Leu

140

Asn

Ser

Ala

Gly

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Glu Ser Val Asp Asn Tyr



Gly

Lys

Arg

65

Ser

Glu

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Ile

Leu

50

Phe

Leu

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

Ser

35

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Ser

Leu

Val
195

Lys

20

Phe

Ile

Gly

Pro

Tyr

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Met

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Asn

Ala

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Trp

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

Phe

40

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

25

Gln

Asp

Thr

Thr

Gly

105

Ile

Val

Lys

Glu

Leu

185

Thr

Glu

Gln

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Gln

170

Ser

His

Cys

Lys

Gly

Phe

75

Tyr

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Pro

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Gly

Gly

45

Gly

Leu

His

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

30

Lys

Val

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Ala

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Pro

Ser

Ser

80

Lys

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro



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

<220>
<223>

<400>

54
218
PRT

Artificial Sequence

Light chain VL4

54

Asp Ile Gln

1

Asp

Gly

Lys

Arg

65

Ser

Glu

Thr

Leu

Pro
145

Arg

Ile

Leu

50

Phe

Met

Val

Val

Lys

130

Arg

Ala

Ser

35

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Leu

Thr

20

Phe

Ile

Gly

Pro

Tyr

100

Ala

Gly

Ala

Thr

Ile

Met

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Gln

Thr

Asn

Ala

Gly

70

Asp

Phe

Ser

Ala

Val
150

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Pro

Arg

Phe

40

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Ser

Ala

25

Gln

Asp

Thr

Thr

Gly

105

Ile

Val

Lys

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Leu

Glu

Lys

Gly

Phe

75

Tyr

Lys

Pro

Leu

Asp
155

Ser

Ser

Pro

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Val

Val

Gly

45

Gly

Leu

His

Glu

Ser

125

Asn

Ala

Ser

Asp

30

Lys

Val

Thr

Gln

Ile

110

Asp

Asn

Leu

Val

15

Asn

Ala

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Gly

Tyr

Pro

Ser

Ser

80

Lys

Arg

Gln

Tyr

Ser
160



Gly Asn Ser

Tyr Ser Leu

His Lys Val
195

Val Thr Lys
210

<210> 55

<211> 218
<212> PRT
<213>

<220>
<223>

<400> 55

Asp Ile Gln
1

Asp Arg Ala

Gly Ile Ser
35

Lys Leu Leu
50

Arg Phe Ser
65

Ser Met Gln

Gln

Ser

180

Tyr

Ser

Leu

Thr

20

Phe

Ile

Gly

Pro

Glu Ser Val

165

Ser Thr Leu

Ala Cys Glu

Phe Asn Arg

Thr

Ile

Met

Tyr

Ser

Glu
85

Light chain VL5

Gln

Thr

Asn

Ala

Gly

70

Asp

215

Artificial Sequence

Ser

Cys

Trp

Ala

55

Ser

Ser

Thr

Thr

Val

200

Gly

Pro

Arg

Phe

40

Ser

Gly

Ala

Glu

Leu

185

Thr

Glu

Ser

Ala

25

Gln

Asp

Thr

Thr

Gln

170

Ser

His

Cys

Ser

10

Ser

Gln

Leu

Asp

Tyr
90

Asp Ser Lys

Lys Ala Asp

Gln Gly Leu

Leu

Glu

Lys

Gly

Phe

75

Tyr

Ser

Ser

Pro

Ser

60

Thr

Cys

205

Val

Val

Gly

45

Gly

Leu

His

Asp

Tyr

190

Ser

Ser

Asp

30

Lys

Val

Thr

Gln

Ser

175

Glu

Ser

Val

15

Asn

Ala

Pro

Ile

Ser
95

Thr

Lys

Pro

Gly

Tyr

Pro

Ser

Ser

80

Lys



Glu

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

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

<220>
<223>

<400>

Pro

Ala
115

Ser

Glu

Ser

Leu

Val
195

Lys

56
218
PRT

Tyr

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

Artificial Sequence

Light chain VL

56

Gln

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Gly

105

Ile

Val

Lys

Glu

Leu

185

Thr

Glu

Thr

Phe

Cys

Val

Gln

170

Ser

His

Cys

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Leu

Pro

Leu

140

Asn

Ser

Ala

Gly

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro

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

1

5

10

15

Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser Val Asp Asn Tyr

20

25

30



Gly

Lys

Arg

65

Pro

Glu

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Ile

Leu

50

Phe

Met

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

<210>

Ser

35

Leu

Thr

Glu

Pro

Ala

115

Ser

Glu

Ser

Leu

Val
195

Lys

57

Phe

Ile

Gly

Glu

Tyr

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Met

Tyr

Ser

Asp

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Asn

Ala

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Trp

Ala

55

Ser

Ser

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

Phe

40

Ser

Gly

Ala

Gly

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Gln

Asp

Thr

Met

Gly

105

Ile

Val

Lys

Glu

Leu

185

Thr

Glu

Gln

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Gln

170

Ser

His

Cys

Lys

Gly

Phe

75

Phe

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Pro

Ser

60

Ser

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Gly

Gly

45

Gly

Leu

His

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Gln

Val

Asn

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Pro

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Pro

Ala

His

80

Lys

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro



<211>
<212>
<213>

<220>
<223>

<400>

218
PRT

Artificial Sequence

Light chain VL6

57

Asp Ile Gln

1

Asp

Gly

Lys

Arg

65

Ser

Glu

Thr

Leu

Pro

145

Gly

Arg

Ile

Leu

50

Phe

Leu

Val

Val

Lys

130

Arg

Asn

Val

Ser

35

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Ser

Leu

Thr

20

Phe

Ile

Gly

Pro

Tyr

100

Ala

Gly

Ala

Gln

Thr

Ile

Met

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

Gln

Thr

Asn

Ala

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Val

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Thr

Ser

Ala

25

Gln

Asp

Thr

Thr

Gly

105

Ile

Val

Lys

Glu

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Gln

Leu

Glu

Lys

Gly

Phe

75

Phe

Lys

Pro

Leu

Asp

155

Asp

Ser

Ser

Pro

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Val

Gly

45

Gly

Leu

His

Glu

Ser

125

Asn

Ala

Lys

Ser

Asp

30

Lys

Val

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Val

15

Asn

Ala

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

Gly

Tyr

Pro

Ser

Ser

80

Lys

Arg

Gln

Tyr

Ser

160

Thr



165

Tyr Ser Leu Ser Ser Thr Leu

180

His Lys Val Tyr Ala Cys Glu

195

Val Thr Lys Ser Phe Asn Arg

210

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

<220>
<223>

<400>

58
218
PRT

215

Artificial Sequence

Light chain VL7

58

Asp Ile Gln

1

Asp

Gly

Lys

Arg

65

Ser

Glu

Arg

Ile

Leu

50

Phe

Leu

Val

Val

Ser

35

Leu

Thr

Gln

Pro

Leu

Thr

20

Phe

Ile

Gly

Pro

Tyr

Thr

Ile

Met

Tyr

Ser

Glu

85

Thr

Gln

Thr

Asn

Ala

Gly

70

Asp

Phe

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Thr

Val

200

Gly

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gln

Leu
185

Thr

Glu

Ser

Ala

25

Gln

Asp

Thr

Thr

Gly

170

Ser

His

Cys

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

175

Lys Ala Asp Tyr Glu Lys

190

Gln Gly Leu Ser Ser Pro

Leu

Glu

Lys

Gly

Phe

75

Phe

Lys

Ser

Ser

Pro

Ser

60

Ser

Cys

Leu

205

Ala

Val

Gly

45

Gly

Leu

His

Glu

Ser

Asp

30

Lys

Val

Thr

Gln

Ile

Val

15

Asn

Ala

Pro

Ile

Ser
95

Lys

Gly

Tyr

Pro

Ser

Ser

80

Lys

Arg



Thr

Leu

Pro

145

Gly

Tyr

His

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

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

<220>
<223>

<400>

Ala
115

Ser

Glu

Ser

Leu

Val
195

Lys

59
218
PRT

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

Artificial Sequence

Light chain VL8

59

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Asp Ile Gln Leu Thr Gln Ser Pro

1

5

105

Ile Phe

Val Cys

Lys Val

Glu Gln

170

Leu Ser
185

Thr His

Glu Cys

Pro

Leu

Asp

155

Asp

Lys

Gln

Pro

Leu

140

Asn

Ser

Ala

Gly

Ser

125

Asn

Ala

Lys

Asp

Leu
205

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Glu

Phe

Gln

Ser

175

Glu

Ser

Gln

Tyr

Ser

160

Thr

Lys

Pro

Ser Ser Leu Ser Val Ser Val Gly

10

15

Asp Arg Ala Thr Ile Thr Cys Arg Ala Ser Glu Ser Val Asp Asn Tyr

20

25

30

Gly Ile Ser Phe Met Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro



Lys

Arg

65

Ser

Glu

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Leu

50

Phe

Met

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

<210>
<211>
<212>

35

Leu

Thr

Gln

Pro

Ala

115

Ser

Glu

Ser

Leu

Val

195

Lys

60
218
PRT

Ile

Gly

Pro

Tyr

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Ala

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

40

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Asp

Thr

Thr

Gly

105

Ile

Val

Lys

Glu

Leu

185

Thr

Glu

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Gln

170

Ser

His

Cys

Gly

Phe

75

Phe

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Ser

60

Ser

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Gly

45

Gly

Leu

His

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Val

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Ser

Ser

80

Lys

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro



<213>

<220>
<223>

<400>

Artificial Sequence

Light chain VL9

60

Asp Ile Gln

1

Asp

Gly

Lys

Arg

65

Ser

Glu

Thr

Leu

Pro

145

Gly

Arg

Ile

Leu

50

Phe

Leu

Val

Val

Lys

130

Arg

Asn

Val

Ser

35

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Ser

Met

Thr

20

Phe

Ile

Gly

Pro

Tyr

100

Ala

Gly

Ala

Gln

Thr

Ile

Met

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu
165

Gln

Thr

Asn

Ala

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Val

Pro

Arg

Phe

40

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Thr

Ser

Ala

25

Gln

Asp

Thr

Thr

Gly

105

Ile

Val

Lys

Glu

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Gln
170

Leu

Glu

Lys

Gly

Phe

75

Phe

Lys

Pro

Leu

Asp

155

Asp

Ser

Ser

Pro

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Val

Gly

45

Gly

Leu

His

Glu

Ser

125

Asn

Ala

Lys

Ser

Asp

30

Lys

Val

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Val

15

Asn

Ala

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser
175

Gly

Tyr

Pro

Ser

Ser

80

Lys

Arg

Gln

Tyr

Ser

160

Thr



Tyr Ser Leu Ser Ser Thr Leu

180

His Lys Val Tyr Ala Cys Glu

195

Val Thr Lys Ser Phe Asn Arg

210

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

<220>
<223>

<400>

61
218
PRT

215

Artificial Sequence

Light chain VL10

61

Asp Ile Gln

1

Asp

Gly

Lys

Arg

65

Ser

Glu

Arg

Ile

Leu

50

Phe

Leu

Val

Val

Ser

35

Leu

Ser

Gln

Pro

Leu

Thr

20

Phe

Ile

Gly

Pro

Tyr
100

Thr

Ile

Met

Tyr

Ser

Glu

85

Thr

Gln

Thr

Asn

Ala

Gly

70

Asp

Phe

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Thr

Val

200

Gly

Pro

Arg

Phe

40

Ser

Gly

Ala

Gln

Leu
185

Ser Lys Ala Asp Tyr Glu Lys

190

Thr His Gln Gly Leu Ser Ser Pro

Glu

Ser

Ala

25

Gln

Asp

Thr

Thr

Gly
105

Cys

Phe

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Leu

Glu

Lys

Gly

Phe

75

Phe

Lys

Ser

Ser

Pro

Ser

60

Thr

Cys

Leu

205

Ala

Val

Gly

45

Gly

Leu

His

Glu

Ser

Asp

30

Lys

Val

Thr

Gln

Ile
110

Val

15

Asn

Ala

Pro

Ile

Ser
95

Lys

Gly

Tyr

Pro

Ser

Ser

80

Lys

Arg



Thr

Leu

Pro

145

Gly

Tyr

His

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

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

<220>
<223>

<400>

Ala
115

Ser

Glu

Ser

Leu

Val
195

Lys

62
218
PRT

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

Artificial Sequence

Light chain VL11

62

Asp Ile Gln Met Thr Gln Ser

1

5

Asp Arg Val Thr Ile Thr Cys

20

Gly Thr Ser Tyr Met Asn Trp

35

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Pro

Arg

Phe
40

Ile Phe Pro Pro Ser
125

Val Cys Leu Leu Asn
140

Lys Val Asp Asn Ala
155

Glu Gln Asp Ser Lys
170

Leu Ser Lys Ala Asp
185

Thr His Gln Gly Leu
205

Glu Cys

Asp

Asn

Leu

Asp

Tyr

190

Ser

Glu

Phe

Gln

Ser

175

Glu

Ser

Gln

Tyr

Ser

160

Thr

Lys

Pro

Ser Ser Leu Ser Ala Ser Val Gly

10

15

Ala Ser Glu Ser Val Asp Asn Gln

25

30

Gln Gln Lys Pro Gly Lys Ala Pro

45



Lys

Arg

65

Ser

Glu

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Leu

50

Phe

Leu

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

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

Leu Ile

Ser Gly

Gln Pro

Pro Tyr
100

Ala Ala
115

Ser Gly

Glu Ala

Ser Gln

Leu Ser
180

Val Tyr
195

Lys Ser

63
218
PRT

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Ala

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

Artificial Sequence

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Asp

Thr

Thr

Gly

105

Ile

Val

Lys

Glu

Leu

185

Thr

Glu

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Gln

170

Ser

His

Cys

Gly

Phe

75

Tyr

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Gly

Gly

Leu

His

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Val

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Ser

Ser

80

Lys

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro



<220>
<223>

<400>

63

Asp Ile Gln

1

Asp

Gly

Lys

Arg

65

Ser

Glu

Thr

Leu

Pro

145

Gly

Tyr

Arg

Thr

Leu

50

Phe

Leu

Val

Val

Lys

130

Arg

Asn

Ser

Val

Ser

35

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Ser

Leu

Met

Thr

20

Tyr

Ile

Gly

Pro

Tyr

100

Ala

Gly

Ala

Gln

Ser

Thr

Ile

Met

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Light chain VL12

Gln

Thr

Asn

Ala

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Thr

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Val

Leu

Pro

Arg

Phe

40

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Thr

Thr

Ser

Ala

25

Gln

Asp

Thr

Thr

Gly

105

Ile

Val

Lys

Glu

Leu

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Phe

Cys

Val

Gln

170

Ser

Leu

Glu

Lys

Gly

Phe

75

Tyr

Lys

Pro

Leu

Asp

155

Asp

Lys

Ser

Ser

Pro

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Ala

Val

Gly

45

Gly

Leu

His

Glu

Ser

125

Asn

Ala

Lys

Asp

Ser

Asp

30

Lys

Val

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

Val

15

Asn

Ala

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Gly

Ser

Pro

Ser

Ser

80

Lys

Arg

Gln

Tyr

Ser

160

Thr

Lys



180

185

190

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

195

200

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

64
218
PRT

215

Artificial Sequence

Light chain VL13

64

Asp Ile Gln

1

Asp

Leu

Lys

Arg

65

Ser

Glu

Thr

Arg

Asn

Leu

50

Phe

Leu

Val

Val

Val

Ser

35

Leu

Ser

Gln

Pro

Ala

Met

Thr

20

Phe

Ile

Gly

Pro

Tyr

100

Ala

Thr

Ile

Met

Tyr

Ser

Glu

85

Thr

Pro

Gln

Thr

Asn

Ala

Gly

70

Asp

Phe

Ser

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Val

Pro

Arg

Phe

40

Ser

Gly

Ala

Gln

Phe

Ser

Ala

25

Gln

Asp

Thr

Thr

Gly

105

Ile

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Phe

Leu

Gln

Lys

Gly

Phe

75

Tyr

Lys

Pro

Ser

Ser

Pro

Ser

60

Thr

Cys

Leu

Pro

205

Ala

Ile

Gly

45

Gly

Leu

His

Glu

Ser

Ser

Ser

30

Lys

Val

Thr

Gln

Ile

110

Asp

Val

15

Ser

Ala

Pro

Ile

Ser
95

Lys

Glu

Gly

Tyr

Pro

Ser

Ser

80

Lys

Arg

Gln



Leu

Pro

145

Gly

Tyr

His

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

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

<220>
<223>

<400>

115

Ser

Glu

Ser

Leu

Val
195

Lys

65
8
PRT

Gly

Ala

Gln

Ser

180

Tyr

Ser

Thr

Lys

Glu

165

Ser

Ala

Phe

Ala

Val

150

Ser

Thr

Cys

Asn

Ser

135

Gln

Val

Leu

Glu

Arg
215

Artificial Sequence

antibody HCDR1

65

120

Val

Trp

Thr

Thr

Val

200

Gly

Gly Tyr Thr Phe Thr Lys Tyr His

1

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

<220>
<223>

<400>

66
5
PRT

5

Artificial Sequence

antibody HCDR3

66

Val

Lys

Glu

Leu

185

Thr

Glu

Cys Leu

Val Asp
155

Gln Asp

170

Ser Lys

His Gln

Cys

Leu

140

Asn

Ser

Ala

Gly

125

Asn Asn

Ala Leu

Lys Asp

Asp Tyr

190

Leu Ser
205

Phe

Gln

Ser

175

Glu

Ser

Tyr

Ser

160

Thr

Lys

Pro



Val Lys Asn Asp Asn

1

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

<220>
<223>

<400>

67
112
PRT

5

Artificial Sequence

antibody

67

Gln Val Gln Leu

1

Ser

His

Gly

Lys

65

Met

Val

Val

Ile

Ile

50

Thr

Glu

Lys

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

<220>
<223>

Lys Val
20

Asn Trp
35

Ile Tyr

Arg Val

Leu Ser

Asn Asp
100

68
5
PRT

VH

Val

Ser

Val

Pro

Thr

Ser

85

Asn

Gln

Cys

Arg

Gly

Met

70

Leu

Trp

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Artificial Sequence

antibody HCDR3

Gly

Ala

Ala

40

Ser

Val

Ser

Gln

Ala

Ser

25

Pro

Thr

Asp

Glu

Gly
105

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Thr

Val

Tyr

Gln

Asn

Ser

75

Thr

Leu

Lys

Thr

Gly

Tyr

60

Thr

Ala

Val

Lys

Phe

Leu

45

Asn

Ser

Val

Thr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Val
110

Gly

15

Lys

Trp

Lys

Ala

Tyr

95

Ser

Ala

Tyr

Met

Phe

Tyr

80

Cys

Ser



<400> 68

Val Lys Asn Asp Asn

1

<210> 69
<211> 10
<212> PRT
<213>

<220>
<223>

<400> 69

5

antibody LCDR1

Artificial Sequence

Glu Ser Val Asp Asn Gln Gly Thr Ser Tyr

1

<210> 70

<211> 111

<212> PRT

<213>

<220>

<223>

<400> 70

Asp Ile Gln

1

Asp Arg Val

Gly Thr Ser
35

Lys Leu Leu

50
Arg Phe Ser

65

Met

Thr

20

Tyr

Ile

Gly

5

antibody VL

Thr Gln

5

Ile Thr

Met Asn

Tyr Ala

Ser Gly
70

Artificial Sequence

Ser

Cys

Trp

Ala

55

Ser

Pro

Arg

Phe

40

Ser

Gly

Ser

Ala

25

Gln

Asp

Thr

10

Ser

10

Ser

Gln

Leu

Asp

Leu

Glu

Lys

Gly

Phe
75

Ser

Ser

Pro

Ser

60

Thr

Ala

Val

Gly

45

Gly

Leu

Ser

Asp

30

Lys

Val

Thr

Val

15

Asn

Ala

Pro

Ile

Gly

Gln

Pro

Ser

Ser
80



Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys His Gln Ser Lys

85

90

95

Glu Val Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

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

<220>
<223>

<400>

100

71
10
PRT

Artificial Sequence

antibody

71

LCDR1

105

Glu Ser Val Asp Asn Ser Gly Thr Ser Tyr

1

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

<220>
<223>

<400>

72
111
PRT

5

Artificial Sequence

antibody

72

Asp Ile Gln Met

1

Asp Arg Val Thr

20

Gly Thr Ser Tyr

35

Lys Leu Leu Ile

50

Arg Phe Ser Gly

VL

Thr Gln

Ile Thr

Met Asn

Tyr Ala

Ser Gly

Ser

Cys

Trp

Ala

55

Ser

Pro

Arg

Phe

40

Ser

Gly

Ser

Ala

25

Gln

Asp

Thr

10

Ser

10

Ser

Gln

Leu

Asp

Leu

Glu

Lys

Gly

Phe

Ser

Ser

Pro

Ser

60

Thr

Ala

Val

Gly

45

Gly

Leu

110

Ser

Asp

30

Lys

Val

Thr

Val Gly

15

Asn Ser

Ala Pro

Pro Ser

Ile Ser



65

Ser Leu Gln

Glu Val Pro

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

<400>

73
139
PRT
Homo

73

Asp Asn Val

1

Lys

Ala

Ile

Leu

65

Val

Ala

Val

Lys

Gln

Pro

50

Ala

Val

Gly

Lys

Ile

Asn

35

Leu

Arg

Cys

Leu

Phe
115

70

75

80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys His Gln Ser Lys

85

90

95

Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

100

sapiens

Cys

Tyr

20

Gln

Gln

Leu

Asp

Arg

100

Asp

Lys

Ile

Gly

Ala

Ser

Leu

85

Phe

Leu

Pro

Gly

Glu

Asp

Cys

70

Gly

Ser

Gln

Lys

Asp

Gly

Phe

55

Ala

Asn

Val

Ile

Leu

Asp

Ala

40

Ile

Phe

Pro

His

Gln
120

105

Glu

Asn

25

Tyr

Gly

Lys

Met

Gln

105

Ser

Val

10

Pro

Glu

Val

Thr

Lys

90

Gln

Ser

Ser

Leu

Ala

Val

Glu

75

Ala

Ser

Asn

Val

Thr

Glu

60

Asn

Gly

Glu

Leu

Asp

Leu

Leu

45

Asn

Gln

Thr

Met

Phe
125

110

Ser

Ile

30

Ile

Asn

Thr

Gln

Asp

110

Asp

Asp

15

Val

Val

Glu

Arg

Leu

95

Thr

Lys

Gln

Lys

Ser

Ala

Gln

80

Leu

Ser

Val



Ser Pro Val

130

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

<400>

74
219
PRT
Homo

74

Val Leu Ala

1

Phe

Glu

Gly

Lys

65

Gly

Lys

Gln

Glu

Ile
145

Leu

Asp

Pro

50

Tyr

Pro

Ile

Gly

Gly

130

Val

Pro

Val

35

Ser

Asn

Met

Ser

Glu

115

Asp

Cys

Val Ser His Lys Val Asp Leu Ala

sapiens

Ala

Ile

20

Ser

Asn

Asn

Ser

100

Arg

Ile

Gln

Val

Pro

Pro

Phe

Asn

Cys

85

Leu

Asp

His

Val

Glu

Asn

Val

Ser

Thr

70

Thr

Gln

His

Thr

Gly
150

135

Ile

Trp

Val

Lys

55

Leu

Ser

Thr

Leu

Leu

135

Arg

Arg

Glu

Gln

40

Ala

Leu

Asp

Thr

Ile

120

Gly

Leu

Gly

His

25

His

Met

Tyr

Met

Glu

105

Thr

Cys

Asp

Val

10

Lys

Ile

Leu

Ile

Glu

90

Lys

Lys

Gly

Arg

Ser

Glu

Tyr

His

Leu

75

Ile

Asn

Arg

Val

Gly
155

Ser

Asn

Glu

Leu

60

His

Asn

Asp

Asp

Ala

140

Lys

Pro

Pro

Leu

45

Gln

Tyr

Pro

Thr

Leu

125

Gln

Ser

Asp

Glu

30

Arg

Trp

Asp

Leu

Val

110

Ala

Cys

Ala

His

15

Thr

Asn

Pro

Ile

Arg

95

Ala

Leu

Leu

Ile

Val

Glu

Asn

Tyr

Asp

80

Ile

Gly

Ser

Lys

Leu
160



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

Gln Asn His Ser Tyr Ser Leu Lys Ser Ser Ala Ser Phe Asn Val Ile
180 185 190

Glu Phe Pro Tyr Lys Asn Leu Pro Ile Glu Asp Ile Thr Asn Ser Thr
195 200 205

Leu Val Thr Thr Asn Val Thr Trp Gly Ile Gln
210 215



