<11e>

SEQUENCE LISTING

Hoffmann-La Roche Inc.
F. Hoffmann-La Roche AG
Genentech Inc.

Method for the expression of an antibody-multimer-fusion

PatentIn version 3.5

<120>

<130> P36273-WO

<150> US 63/056468
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<160> 140

<170>

<210> 1

<211> 184

<212> PRT

<213> Homo sapiens

<400> 1

Arg Glu Gly Pro Glu

1 5

Leu Arg Gln Gly Met

20

Ile Asp Gly Pro Leu
35

Ser Leu Thr Gly Gly

50

Val Ala Lys Ala Gly

65

Arg Val Val Ala Gly

85
Leu Gln Pro Leu Arg
100
Val Asp Leu Pro Pro

115

Leu

Phe

Ser

Leu

Val

70

Glu

Ser

Ala

Ser

Ala

Trp

Ser

55

Tyr

Gly

Ala

Ser

Pro

Gln

Tyr

40

Tyr

Tyr

Ser

Ala

Ser
120

Asp

Leu

25

Ser

Lys

Val

Gly

Gly

105

Glu

Asp

10

Val

Asp

Glu

Phe

Ser

90

Ala

Ala

Pro

Ala

Pro

Asp

Phe

75

Val

Ala

Arg

Ala

Gln

Gly

Thr

60

Gln

Ser

Ala

Asn

Gly

Asn

Leu

45

Lys

Leu

Leu

Leu

Ser
125

Leu

Val

30

Ala

Glu

Glu

Ala

Ala

110

Ala

Leu

15

Leu

Gly

Leu

Leu

Leu

95

Leu

Phe

Asp

Leu

Val

Val

Arg

80

His

Thr

Gly



Phe

His

145

Gly

Gly

Gln

130

Leu

Ala

Leu

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

<400>

Leu

Leu

Gly

Leu

Leu

65

Leu

Leu

Phe

Asp

Leu

Val

Val

50

Arg

His

Thr

Gly

Gly

His

Thr

Pro

170
PRT
Homo

Leu

Ile

Ser

35

Val

Arg

Leu

Val

Phe

Arg

Thr

Val

Ser
180

Leu

Glu

Leu

165

Pro

sapiens

Arg

Asp

20

Leu

Ala

Val

Gln

Asp

100

Gln

Gln

Gly

Thr

Lys

Val

Pro

85

Leu

Gly

Leu

Ala

150

Gly

Arg

Gly

Pro

Gly

Ala

Ala

70

Leu

Pro

Arg

His

135

Arg

Leu

Ser

Met

Leu

Gly

Gly

55

Gly

Arg

Pro

Leu

Leu Ser

Ala Arg

Phe Arg

Glu

Phe Ala

Ser Trp
25

Leu Ser
40

Val Tyr

Glu Gly

Ser Ala

Ala Ser

105

Leu His

Ala

His

Val
170

Gln

10

Tyr

Tyr

Tyr

Ser

Ala

90

Ser

Leu

Gly

Ala

155

Thr

Leu

Ser

Lys

Val

Gly

75

Gly

Glu

Ser

Gln
140

Trp

Pro

Val

Asp

Glu

Phe

60

Ser

Ala

Ala

Ala

Arg Leu Gly

Gln Leu Thr

Glu Ile Pro

Ala

Pro

Asp

45

Phe

Val

Ala

Arg

Gly

Gln

Gly

30

Thr

Gln

Ser

Ala

Asn

110

Gln

175

Asn

15

Leu

Lys

Leu

Leu

Leu

95

Ser

Arg

Val

Gln

160

Ala

Val

Ala

Glu

Glu

Ala

80

Ala

Ala

Leu



115

Gly Val His

130

Thr Gln Gly

145

Pro Ala Gly

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

<400>

175
PRT
Homo

3

Asp Pro Ala

1

Val

Asp

Glu

Phe

65

Ser

Ala

Ala

Ala

Pro

Asp

50

Phe

Val

Ala

Arg

Gln

Gly

35

Thr

Gln

Ser

Ala

Asn
115

Leu

Ala

Leu

His

Thr

Pro
165

sapiens

Gly

Asn

20

Leu

Lys

Leu

Leu

Leu

100

Ser

Leu

Val

Ala

Glu

Glu

Ala

85

Ala

Ala

Thr

Val

150

Ser

Leu

Leu

Gly

Leu

Leu

70

Leu

Leu

Phe

Glu
135

Leu

Pro

Asp

Leu

Val

Val

55

Arg

His

Thr

Gly

120

Ala

Gly

Arg

Leu

Ile

Ser

40

Val

Arg

Leu

Val

Phe
120

125

Arg Ala Arg His Ala Trp Gln Leu

140

Leu Phe Arg Val Thr Pro Glu Ile

Ser

Arg

Asp

25

Leu

Ala

Val

Gln

Asp

105

Gln

Glu
170

Gln

10

Gly

Thr

Lys

Val

Pro

90

Leu

Gly

155

Gly

Pro

Gly

Ala

Ala

75

Leu

Pro

Arg

Met

Leu

Gly

Gly

60

Gly

Arg

Pro

Leu

Phe

Ser

Leu

45

Val

Glu

Ser

Ala

Leu
125

Ala

Trp

30

Ser

Tyr

Gly

Ala

Ser

110

His

Gln

15

Tyr

Tyr

Tyr

Ser

Ala

95

Ser

Leu

160

Leu

Ser

Lys

Val

Gly

80

Gly

Glu

Ser



Ala Gly Gln

130

His Ala Trp

145

Val Thr Pro

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

<400>

2
p
H

4

03
RT
omo

Pro Trp Ala

1

Pro

Leu

Val

Ala

65

Glu

Glu

Ala

Ala

Arg

Leu

Leu

50

Gly

Leu

Leu

Leu

Leu
130

Leu

Asp

35

Leu

Val

Val

Arg

His

115

Thr

Arg

Gln

Glu

Leu

Leu

Ile
165

sapiens

Val

Arg

20

Leu

Ile

Ser

Val

Arg

100

Leu

Val

Ser

Glu

Arg

Asp

Leu

Ala

85

Val

Gln

Asp

Gly

Thr

150

Pro

Gly

Gly

Gln

Gly

Thr

70

Lys

Val

Pro

Leu

Val
135

Gln

Ala

Ala

Pro

Gly

Pro

55

Gly

Ala

Ala

Leu

Pro
135

His Leu His

Gly Ala Thr

Gly Leu Pro

Arg

Glu

Met

40

Leu

Gly

Gly

Gly

Arg

120

Pro

Ala

Leu

25

Phe

Ser

Leu

Val

Glu

105

Ser

Ala

170

Ser

10

Ser

Ala

Trp

Ser

Tyr

90

Gly

Ala

Ser

Thr

Val

155

Ser

Pro

Pro

Gln

Tyr

Tyr

75

Tyr

Ser

Ala

Ser

Glu Ala Arg Ala

140

Leu

Pro

Gly

Asp

Leu

Ser

60

Lys

Val

Gly

Gly

Glu
140

Gly Leu Phe

Arg Ser Glu

Ser

Asp

Val

45

Asp

Glu

Phe

Ser

Ala

125

Ala

Ala

Pro

30

Ala

Pro

Asp

Phe

Val

110

Ala

Arg

175

Ala

15

Ala

Gln

Gly

Thr

Gln

95

Ser

Ala

Asn

Arg

Arg
160

Ser

Gly

Asn

Leu

Lys

80

Leu

Leu

Leu

Ser



Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu Ser Ala Gly Gln Arg
145 150 155 160

Leu Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp Gln
165 170 175

Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val Thr Pro Glu
180 185 190

Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu
195 200

<210> 5

<211> 378

<212> PRT

<213> Artificial sequence

<220>
<223> hu 4-1BBL (71-254) connected by (G4S)2 to hu 4-1BBL (71-254)

<400> 5
Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp Pro Ala Gly Leu Leu Asp

1 5 10 15

Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln Asn Val Leu Leu
20 25 30

Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly Leu Ala Gly Vval
35 40 45

Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr Lys Glu Leu Val
50 55 60

Val Ala Lys Ala Gly Val Tyr Tyr Val Phe Phe Gln Leu Glu Leu Arg
65 70 75 80

Arg Val Val Ala Gly Glu Gly Ser Gly Ser Val Ser Leu Ala Leu His
85 90 95

Leu Gln Pro Leu Arg Ser Ala Ala Gly Ala Ala Ala Leu Ala Leu Thr
100 105 110



Val

Phe

His

145

Gly

Gly

Gly

Leu

Leu

225

Gly

Leu

Leu

Leu

Leu

305

Phe

Asp

Gln

130

Leu

Ala

Leu

Ser

Asp

210

Leu

Val

Val

Arg

His

290

Thr

Gly

Leu

115

Gly

His

Thr

Pro

Arg

195

Leu

Ile

Ser

Val

Arg

275

Leu

Val

Phe

Pro

Arg

Thr

Val

Ser

180

Glu

Arg

Asp

Leu

Ala

260

Val

Gln

Asp

Gln

Pro

Leu

Glu

Leu

165

Pro

Gly

Gln

Gly

Thr

245

Lys

Val

Pro

Leu

Gly

Ala

Leu

Ala

150

Gly

Arg

Pro

Gly

Pro

230

Gly

Ala

Ala

Leu

Pro

310

Arg

Ser

His

135

Arg

Leu

Ser

Glu

Met

215

Leu

Gly

Gly

Gly

Arg

295

Pro

Leu

Ser

120

Leu

Ala

Phe

Glu

Leu

200

Phe

Ser

Leu

Val

Glu

280

Ser

Ala

Leu

Glu

Ser

Arg

Arg

Gly

185

Ser

Ala

Trp

Ser

Tyr

265

Gly

Ala

Ser

His

Ala

Ala

His

Val

170

Gly

Pro

Gln

Tyr

Tyr

250

Tyr

Ser

Ala

Ser

Leu

Arg

Gly

Ala

155

Thr

Gly

Asp

Leu

Ser

235

Lys

Val

Gly

Gly

Glu

315

Ser

Asn

Gln

140

Trp

Pro

Gly

Asp

Val

220

Asp

Glu

Phe

Ser

Ala

300

Ala

Ala

Ser

125

Arg

Gln

Glu

Ser

Pro

205

Ala

Pro

Asp

Phe

Val

285

Ala

Arg

Gly

Ala

Leu

Leu

Ile

Gly

190

Ala

Gln

Gly

Thr

Gln

270

Ser

Ala

Asn

Gln

Phe

Gly

Thr

Pro

175

Gly

Gly

Asn

Leu

Lys

255

Leu

Leu

Leu

Ser

Arg

Gly

Val

Gln

160

Ala

Gly

Leu

Val

Ala

240

Glu

Glu

Ala

Ala

Ala

320

Leu



325 330 335

Gly Val His Leu His Thr Glu Ala Arg Ala Arg His Ala Trp Gln Leu
340 345 350

Thr Gln Gly Ala Thr Val Leu Gly Leu Phe Arg Val Thr Pro Glu Ile
355 360 365

Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu
370 375

<210> 6

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> FAP(28H1) CDR-H1

<400> 6

Ser His Ala Met Ser
1 5

<210> 7

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> FAP(28H1) CDR-H2

<400> 7
Ala Ile Trp Ala Ser Gly Glu Gln Tyr Tyr Ala Asp Ser Val Lys Gly
1 5 10 15

<210> 8

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> FAP(28H1) CDR-H3

<400> 8

Gly Trp Leu Gly Asn Phe Asp Tyr



<210> 9

<211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> FAP(28H1) CDR-L1

<400> 9

Arg Ala Ser Gln Ser Val Ser Arg Ser Tyr Leu Ala
1 5 10

<210> 10

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> FAP(28H1) CDR-L2

<400> 10

Gly Ala Ser Thr Arg Ala Thr
1 5

<210> 11

<211> 9

<212> PRT

<213> Artificial sequence

<220>
<223> FAP(28H1) CDR-L3

<400> 11
Gln Gln Gly Gln Vval Ile Pro Pro Thr
1 5

<210> 12

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> (G4S)2 peptide linker

<400> 12



Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1

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

<220>
<223>

<400>

13
718
PRT

5

Artificial sequence

10

dimeric hu 4-1BBL (71-254) plus CH1 plus

13

Arg Glu Gly Pro

1

Leu

Ile

Ser

Val

65

Arg

Leu

Val

Phe

His
145

Arg

Asp

Leu

50

Ala

Val

Gln

Asp

Gln

130

Leu

Gln

Gly

35

Thr

Lys

Val

Pro

Leu

115

Gly

His

Gly

20

Pro

Gly

Ala

Ala

Leu

100

Pro

Arg

Thr

Glu

Met

Leu

Gly

Gly

Gly

85

Arg

Pro

Leu

Glu

Leu

Phe

Ser

Leu

Val

70

Glu

Ser

Ala

Leu

Ala
150

Ser

Ala

Trp

Ser

55

Tyr

Gly

Ala

Ser

His

135

Arg

Pro

Gln

Tyr

40

Tyr

Tyr

Ser

Ala

Ser

120

Leu

Ala

Asp

Leu

25

Ser

Lys

Val

Gly

Gly

105

Glu

Ser

Arg

Asp

10

Val

Asp

Glu

Phe

Ser

90

Ala

Ala

Ala

His

Pro

Ala

Pro

Asp

Phe

75

Val

Ala

Arg

Gly

Ala
155

Ala

Gln

Gly

Thr

60

Gln

Ser

Ala

Asn

Gln

140

Trp

Fc knob

Gly

Asn

Leu

45

Lys

Leu

Leu

Leu

Ser

125

Arg

Gln

Leu

Val

30

Ala

Glu

Glu

Ala

Ala

110

Ala

Leu

Leu

chain

Leu

15

Leu

Gly

Leu

Leu

Leu

95

Leu

Phe

Gly

Thr

Asp

Leu

Val

Val

Arg

80

His

Thr

Gly

Val

Gln
160



Gly

Gly

Gly

Leu

Leu

225

Gly

Leu

Leu

Leu

Leu

305

Phe

Gly

Thr

Pro

Ala

Leu

Ser

Asp

210

Leu

Val

Val

Arg

His

290

Thr

Gly

Val

Gln

Ala

Thr

Pro

Arg

195

Leu

Ile

Ser

Val

Arg

275

Leu

Val

Phe

His

Gly

355

Gly

Val

Ser

180

Glu

Arg

Asp

Leu

Ala

260

Val

Gln

Asp

Gln

Leu

340

Ala

Leu

Leu

165

Pro

Gly

Gln

Gly

Thr

245

Lys

Val

Pro

Leu

Gly

325

His

Thr

Pro

Gly

Arg

Pro

Gly

Pro

230

Gly

Ala

Ala

Leu

Pro

310

Arg

Thr

Val

Ser

Leu

Ser

Glu

Met

215

Leu

Gly

Gly

Gly

Arg

295

Pro

Leu

Glu

Leu

Pro

Phe

Glu

Leu

200

Phe

Ser

Leu

Val

Glu

280

Ser

Ala

Leu

Ala

Gly

360

Arg

Arg

Gly

185

Ser

Ala

Trp

Ser

Tyr

265

Gly

Ala

Ser

His

Arg

345

Leu

Ser

Val

170

Gly

Pro

Gln

Tyr

Tyr

250

Tyr

Ser

Ala

Ser

Leu

330

Ala

Phe

Glu

Thr

Gly

Asp

Leu

Ser

235

Lys

Val

Gly

Gly

Glu

315

Ser

Arg

Arg

Gly

Pro

Gly

Asp

Val

220

Asp

Glu

Phe

Ser

Ala

300

Ala

Ala

His

Val

Gly

Glu

Ser

Pro

205

Ala

Pro

Asp

Phe

Val

285

Ala

Arg

Gly

Ala

Thr

365

Gly

Ile

Gly

190

Ala

Gln

Gly

Thr

Gln

270

Ser

Ala

Asn

Gln

Trp

350

Pro

Gly

Pro

175

Gly

Gly

Asn

Leu

Lys

255

Leu

Leu

Leu

Ser

Arg

335

Gln

Glu

Ser

Ala

Gly

Leu

Val

Ala

240

Glu

Glu

Ala

Ala

Ala

320

Leu

Leu

Ile

Gly



Gly

385

Pro

Val

Ala

Gly

Gly

465

Lys

Cys

Leu

Glu

Lys

545

Lys

Leu

370

Gly

Ser

Lys

Leu

Leu

450

Thr

Val

Pro

Phe

Val

530

Phe

Pro

Thr

Gly

Ser

Asp

Thr

435

Tyr

Gln

Asp

Pro

Pro

515

Thr

Asn

Arg

Val

Ser

Lys

Tyr

420

Ser

Ser

Thr

Lys

Cys

500

Pro

Cys

Trp

Glu

Leu
580

Ala

Ser

405

Phe

Gly

Leu

Tyr

Lys

485

Pro

Lys

Val

Tyr

Glu

565

His

Ser

390

Thr

Pro

Val

Ser

Ile

470

Val

Ala

Pro

Val

Val

550

Gln

Gln

375

Thr

Ser

Glu

His

Ser

455

Cys

Glu

Pro

Lys

Val

535

Asp

Tyr

Asp

Lys

Gly

Pro

Thr

440

Val

Asn

Pro

Glu

Asp

520

Asp

Gly

Asn

Trp

Gly

Gly

Val

425

Phe

Val

Val

Lys

Ala

505

Thr

Val

Val

Ser

Leu
585

Pro

Thr

410

Thr

Pro

Thr

Asn

Ser

490

Ala

Leu

Ser

Glu

Thr

570

Asn

Ser

395

Ala

Val

Ala

Val

His

475

Cys

Gly

Met

His

Val

555

Tyr

Gly

380

Val

Ala

Ser

Val

Pro

460

Lys

Asp

Gly

Ile

Glu

540

His

Arg

Lys

Phe

Leu

Trp

Leu

445

Ser

Pro

Lys

Pro

Ser

525

Asp

Asn

Val

Glu

Pro

Gly

Asn

430

Gln

Ser

Ser

Thr

Ser

510

Arg

Pro

Ala

Val

Tyr
590

Leu

Cys

415

Ser

Ser

Ser

Asn

His

495

Val

Thr

Glu

Lys

Ser

575

Lys

Ala

400

Leu

Gly

Ser

Leu

Thr

480

Thr

Phe

Pro

Val

Thr

560

Val

Cys



Lys

Lys

Cys

625

Lys

Gln

Gly

Gln

Asn
705

Val

Ala

610

Arg

Gly

Pro

Ser

Gln

690

His

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

<220>
<223>

<400>

Ser
595

Lys

Asp

Phe

Glu

Phe

675

Gly

Tyr

14
301
PRT

Asn

Gly

Glu

Tyr

Asn

660

Phe

Asn

Thr

Lys

Gln

Leu

Pro

645

Asn

Leu

Val

Gln

Ala

Pro

Thr

630

Ser

Tyr

Tyr

Phe

Lys
710

Leu

Arg

615

Lys

Asp

Lys

Ser

Ser

695

Ser

Artificial Sequence

Gly

600

Glu

Asn

Ile

Thr

Lys

680

Cys

Leu

hu 4-1BBL (71-254) -CL

14

Arg Glu Gly Pro Glu Leu Ser Pro

1

5

Leu Arg Gln Gly Met Phe Ala Gln

20

Ala Pro

Pro Gln

Gln Vval

Ala Vval

650

Thr Pro

665

Leu Thr

Ser Val

Ser Leu

Ile

Val

Ser

635

Glu

Pro

Val

Met

Ser
715

Glu

Tyr

620

Leu

Trp

Val

Asp

His

700

Pro

Asp Asp Pro Ala

10

Leu Val Ala Gln

25

Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly

35

40

Lys Thr
605

Thr Leu

Trp Cys

Glu Ser

Leu Asp

670

Lys Ser
685

Glu Ala

Gly Lys

Ile

Pro

Leu

Asn

655

Ser

Arg

Leu

Ser

Pro

Val

640

Gly

Asp

Trp

His

Gly Leu Leu Asp

15

Asn Val Leu Leu

30

Leu Ala Gly Val

45



Ser

Val

65

Arg

Leu

Val

Phe

His

145

Gly

Gly

Gly

Asp

Asn

225

Leu

Asp

Leu

50

Ala

Val

Gln

Asp

Gln

130

Leu

Ala

Leu

Ser

Glu

210

Phe

Gln

Ser

Thr

Lys

Val

Pro

Leu

115

Gly

His

Thr

Pro

Arg

195

Gln

Tyr

Ser

Thr

Gly

Ala

Ala

Leu

100

Pro

Arg

Thr

Val

Ser

180

Thr

Leu

Pro

Gly

Tyr

Gly

Gly

Gly

85

Arg

Pro

Leu

Glu

Leu

165

Pro

Val

Lys

Arg

Asn

245

Ser

Leu

Val

70

Glu

Ser

Ala

Leu

Ala

150

Gly

Arg

Ala

Ser

Glu

230

Ser

Leu

Ser

55

Tyr

Gly

Ala

Ser

His

135

Arg

Leu

Ser

Ala

Gly

215

Ala

Gln

Ser

Tyr

Tyr

Ser

Ala

Ser

120

Leu

Ala

Phe

Glu

Pro

200

Thr

Lys

Glu

Ser

Lys

Val

Gly

Gly

105

Glu

Ser

Arg

Arg

Gly

185

Ser

Ala

Val

Ser

Thr

Glu

Phe

Ser

90

Ala

Ala

Ala

His

Val

170

Gly

Val

Ser

Gln

Val

250

Leu

Asp

Phe

75

Val

Ala

Arg

Gly

Ala

155

Thr

Gly

Phe

Val

Trp

235

Thr

Thr

Thr

60

Gln

Ser

Ala

Asn

Gln

140

Trp

Pro

Gly

Ile

Val

220

Lys

Glu

Leu

Lys

Leu

Leu

Leu

Ser

125

Arg

Gln

Glu

Ser

Phe

205

Cys

Val

Gln

Ser

Glu

Glu

Ala

Ala

110

Ala

Leu

Leu

Ile

Gly

190

Pro

Leu

Asp

Asp

Lys

Leu

Leu

Leu

95

Leu

Phe

Gly

Thr

Pro

175

Gly

Pro

Leu

Asn

Ser

255

Ala

Val

Arg

80

His

Thr

Gly

Val

Gln

160

Ala

Gly

Ser

Asn

Ala

240

Lys

Asp



260

265

270

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

275

280

285

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

290

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

<220>
<223>

<400>

15
116
PRT

295

Artificial sequence

FAP(28H1) VH

15

Glu Val Gln

1

Ser

Ala

Ser

Gly

65

Gln

Lys

Thr

Leu

Met

Ala

50

Arg

Met

Gly

Val

<210>

Arg

Ser

35

Ile

Phe

Asn

Trp

Ser

115

16

Leu

Leu

20

Trp

Trp

Thr

Ser

Leu

100

Ser

Leu

Ser

Val

Ala

Ile

Leu

85

Gly

Glu

Cys

Arg

Ser

Ser

70

Arg

Asn

Ser

Ala

Gln

Gly

55

Arg

Ala

Phe

Gly

Ala

Ala

40

Glu

Asp

Glu

Asp

Gly

Ser

25

Pro

Gln

Asn

Asp

Tyr
105

Gly

10

Gly

Gly

Tyr

Ser

Thr

90

Trp

Leu

Phe

Lys

Tyr

Lys

75

Ala

Gly

300

Val

Thr

Gly

Ala

60

Asn

Val

Gln

Gln

Phe

Leu

45

Asp

Thr

Tyr

Gly

Pro

Ser

30

Glu

Ser

Leu

Tyr

Thr
110

Gly

15

Ser

Trp

Val

Tyr

Cys

95

Leu

Gly

His

Val

Lys

Leu

80

Ala

Val



<211>
<212>
<213>

<220>
<223>

<400>

108
PRT

Artificial sequence

FAP(28H1) VL

16

Glu Ile Val Leu

1

Glu

Tyr

Ile

Gly

65

Pro

Pro

Arg

Leu

Ile

50

Ser

Glu

Thr

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

<400>

Ala

Ala
35

Gly

Gly

Asp

Phe

17
760
PRT
Homo

17

Met Lys Thr

1

Leu Ala Leu

Asn Ser Glu

35

Thr

20

Trp

Ala

Ser

Phe

Gly
100

Thr

Leu

Tyr

Ser

Gly

Ala

85

Gln

sapiens

Trp

Leu
20

Glu

Val
5

Val

Asn

Gln Ser

Ser Cys

Gln Gln

Thr Arg

55

Thr Asp
70

Val Tyr

Gly Thr

Lys Ile

Met Cys

Thr Met

Pro

Arg

Lys

40

Ala

Phe

Tyr

Lys

Val

Ile

Gly

Ala

25

Pro

Thr

Thr

Cys

Val
105

Phe

Thr
10

Ser

Gly

Gly

Leu

Gln

90

Glu

Leu

Gln

Gln

Ile

Thr

75

Gln

Ile

Ser

Ser

Ala

Pro

60

Ile

Gly

Lys

Gly Vval Ala

10

Val Leu Arg Pro

25

Arg Ala Leu Thr Leu

40

Leu

Val

Pro

45

Asp

Ser

Gln

Thr

Ser

Lys
45

Ser

Ser

30

Arg

Arg

Arg

Val

Pro

15

Arg

Leu

Phe

Leu

Ile
95

Gly

Ser

Leu

Ser

Glu

80

Pro

Ser Ala Val

15

Arg Val His

30

Asp Ile Leu



Asn

Gln

65

Ile

Ser

Tyr

Thr

Glu

145

Lys

Gly

Phe

Lys

Glu

225

Asp

Gly

50

Glu

Glu

Val

Leu

Tyr

130

Leu

Leu

Asp

Asn

Tyr

210

Phe

Glu

Thr

Tyr

Thr

Asn

Glu

115

Tyr

Pro

Ala

Pro

Gly

195

Ala

Asn

Gln

Phe

Leu

Gly

Ala

100

Ser

Ile

Arg

Tyr

Pro

180

Ile

Leu

Asp

Tyr

Ser

His

Gln

85

Ser

Asp

Tyr

Pro

Val

165

Phe

Pro

Trp

Thr

Pro
245

Tyr

Gln

70

Ser

Asn

Tyr

Asp

Ile

150

Tyr

Gln

Asp

Trp

Asp

230

Arg

Lys

55

Ser

Tyr

Tyr

Ser

Leu

135

Gln

Gln

Ile

Trp

Ser

215

Ile

Thr

Thr

Ala

Thr

Gly

Lys

120

Ser

Tyr

Asn

Thr

Val

200

Pro

Pro

Ile

Phe

Asp

Ile

Leu

105

Leu

Asn

Leu

Asn

Phe

185

Tyr

Asn

Val

Asn

Phe

Asn

Leu

90

Ser

Trp

Gly

Cys

Ile

170

Asn

Glu

Gly

Ile

Ile
250

Pro

Asn

75

Ser

Pro

Arg

Glu

Trp

155

Tyr

Gly

Glu

Lys

Ala

235

Pro

Asn

60

Ile

Asn

Asp

Tyr

Phe

140

Ser

Leu

Arg

Glu

Phe

220

Tyr

Tyr

Trp

Val

Arg

Arg

Ser

125

Val

Pro

Lys

Glu

Met

205

Leu

Ser

Pro

Ile

Leu

Thr

Gln

110

Tyr

Arg

Val

Gln

Asn

190

Leu

Ala

Tyr

Lys

Ser

Tyr

Met

95

Phe

Thr

Gly

Gly

Arg

175

Lys

Ala

Tyr

Tyr

Ala
255

Gly

Asn

80

Lys

Val

Ala

Asn

Ser

160

Pro

Ile

Thr

Ala

Gly

240

Gly



Ala

Ala

Ser

Cys

305

Cys

Glu

Ser

Ser

Glu

385

Phe

Glu

Pro

Gln

Val
465

Lys

Tyr

Asp

290

Leu

Asp

His

Thr

Asp

370

Asn

Arg

Tyr

Pro

Tyr

450

Cys

Asn

Val

275

Tyr

Gln

Phe

Ile

Pro

355

Lys

Ala

Val

Pro

Ser

435

Tyr

Tyr

Pro

260

Gly

Tyr

Trp

Arg

Glu

340

Val

Asp

Ile

Thr

Gly

420

Lys

Thr

Gly

Val

Pro

Phe

Leu

Glu

325

Glu

Phe

Gly

Gln

Gln

405

Arg

Lys

Ala

Pro

Val

Gln

Ser

Lys

310

Asp

Ser

Ser

Tyr

Ile

390

Asp

Arg

Cys

Ser

Gly
470

Arg

Glu

Trp

295

Arg

Trp

Arg

Tyr

Lys

375

Thr

Ser

Asn

Val

Phe

455

Ile

Ile

Val

280

Leu

Val

Gln

Thr

Asp

360

His

Ser

Leu

Ile

Thr

440

Ser

Pro

Phe

265

Pro

Thr

Gln

Thr

Gly

345

Ala

Ile

Gly

Phe

Tyr

425

Cys

Asp

Ile

Ile

Val

Trp

Asn

Trp

330

Trp

Ile

His

Lys

Tyr

410

Arg

His

Tyr

Ser

Ile

Pro

Val

Val

315

Asp

Ala

Ser

Tyr

Trp

395

Ser

Ile

Leu

Ala

Thr
475

Asp

Ala

Thr

300

Ser

Cys

Gly

Tyr

Ile

380

Glu

Ser

Ser

Arg

Lys

460

Leu

Thr

Met

285

Asp

Val

Pro

Gly

Tyr

365

Lys

Ala

Asn

Ile

Lys

445

Tyr

His

Thr

270

Ile

Glu

Leu

Lys

Phe

350

Lys

Asp

Ile

Glu

Gly

430

Glu

Tyr

Asp

Ala

Arg

Ser

Thr

335

Phe

Ile

Thr

Asn

Phe

415

Ser

Arg

Ala

Gly

Pro

Ser

Val

Ile

320

Gln

Val

Phe

Val

Ile

400

Glu

Tyr

Cys

Leu

Arg
480



Thr

Ala

Val

Asp

Cys

545

Leu

Thr

Gly

Glu

Tyr

625

Phe

Ala

Asn

Asp

Leu

Asp

Arg

530

Ser

Ala

Ala

Val

Met

610

Gly

Lys

Ser

Leu

Gln

Lys

Glu

515

Ser

Gln

Ser

Phe

Tyr

595

Gly

Gly

Cys

Val

Glu
675

Glu

Asn

500

Ile

Lys

Ser

Lys

Gln

580

Glu

Phe

Tyr

Gly

Tyr

660

His

Ile

485

Ile

Thr

Lys

Val

Glu

565

Gly

Val

Ile

Val

Ile

645

Thr

Tyr

Lys

Gln

Leu

Tyr

Arg

550

Gly

Asp

Glu

Asp

Ser

630

Ala

Glu

Lys

Ile

Leu

Trp

Pro

535

Ser

Met

Lys

Asp

Glu

615

Ser

Val

Arg

Asn

Leu

Pro

Tyr

520

Leu

Val

Val

Leu

Gln

600

Lys

Leu

Ala

Phe

Ser
680

Glu

Lys

505

Lys

Leu

Phe

Ile

Leu

585

Ile

Arg

Ala

Pro

Met

665

Thr

Glu

490

Glu

Met

Ile

Ala

Ala

570

Tyr

Thr

Ile

Leu

Val

650

Gly

Val

Asn

Glu

Ile

Gln

Val

555

Leu

Ala

Ala

Ala

Ala

635

Ser

Leu

Met

Lys

Ile

Leu

Val

540

Asn

Val

Val

Val

Ile

620

Ser

Ser

Pro

Ala

Glu

Lys

Pro

525

Tyr

Trp

Asp

Tyr

Arg

605

Trp

Gly

Trp

Thr

Arg
685

Leu

Lys

510

Pro

Gly

Ile

Gly

Arg

590

Lys

Gly

Thr

Glu

Lys

670

Ala

Glu

495

Leu

Gln

Gly

Ser

Arg

575

Lys

Phe

Trp

Gly

Tyr

655

Asp

Glu

Asn

Glu

Phe

Pro

Tyr

560

Gly

Leu

Ile

Ser

Leu

640

Tyr

Asp

Tyr



Phe

Val

705

Gln

Ser

Lys

Arg

690

His

Val

Gly

Gln

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

<400>

Asn

Phe

Asp

Leu

Cys

755

18
761
PRT

Val

Gln

Phe

Ser

740

Phe

Asp

Asn

Gln

725

Thr

Ser

Mus musculus

18

Met Lys Thr

1

Leu

Lys

Asn

Gln

65

Ile

Ser

Ala

Pro

Gly

50

Glu

Glu

Val

Leu

Glu

35

Thr

Tyr

Thr

Asn

Trp

Val

20

Gly

Phe

Leu

Arg

Ala
100

Leu

Val

Asn

Ser

His

Glu

85

Thr

Tyr

Ser

710

Ala

Asn

Leu

Lys

Ile

Thr

Tyr

Gln

70

Ser

Asp

Leu

695

Ala

Met

His

Ser

Thr

Cys

Lys

Lys

55

Ser

Tyr

Tyr

Leu

Gln

Trp

Leu

Asp
760

Val

Ile

Arg

40

Thr

Glu

Ile

Gly

Ile

Ile

Tyr

Tyr
745

Phe

Val

25

Ala

Tyr

Asp

Ile

Leu
105

His

Ala

Ser

730

Thr

Gly

10

Leu

Leu

Phe

Asp

Leu

90

Ser

Gly

Lys

715

Asp

His

Val

Arg

Thr

Pro

Asn

75

Ser

Pro

Thr

700

Ala

Gln

Met

Thr

Pro

Leu

Asn

60

Ile

Asn

Asp

Ala

Leu

Asn

Thr

Thr

Ser

Lys

45

Trp

Val

Ser

Arg

Asp

Val

His

His
750

Leu

Arg

30

Asp

Ile

Phe

Thr

Gln
110

Asp

Asn

Gly

735

Phe

Ala

15

Val

Ile

Ser

Tyr

Met

95

Phe

Asn

Ala

720

Leu

Leu

Ala

Tyr

Leu

Glu

Asn

80

Lys

Val



Tyr

Thr

Glu

145

Lys

Gly

Phe

Lys

Glu

225

Asp

Ala

His

Ser

Cys

305

Cys

Leu

Tyr

130

Leu

Leu

Asp

Asn

Tyr

210

Phe

Gly

Lys

His

Asp

290

Leu

Asp

Glu

115

Tyr

Pro

Ala

Pro

Gly

195

Ala

Asn

Gln

Asn

Val

275

Tyr

Gln

Phe

Ser

Ile

Arg

Tyr

Pro

180

Ile

Leu

Asp

Tyr

Pro

260

Gly

Tyr

Trp

Arg

Asp

Tyr

Pro

Val

165

Phe

Pro

Trp

Ser

Pro

245

Val

Pro

Phe

Leu

Glu

Tyr

Asp

Ile

150

Tyr

Gln

Asp

Trp

Asp

230

Arg

Val

Met

Ser

Lys

310

Asp

Ser

Leu

135

Gln

Gln

Ile

Trp

Ser

215

Ile

Thr

Arg

Glu

Trp

295

Arg

Trp

Lys

120

Gln

Tyr

Asn

Thr

Val

200

Pro

Pro

Ile

Val

Val

280

Leu

Val

His

Leu

Asn

Leu

Asn

Tyr

185

Tyr

Asp

Ile

Asn

Phe

265

Pro

Thr

Gln

Ala

Trp

Gly

Cys

Ile

170

Thr

Glu

Gly

Ile

Ile

250

Ile

Val

Trp

Asn

Trp

Arg

Glu

Trp

155

Tyr

Gly

Glu

Lys

Ala

235

Pro

Val

Pro

Val

Val

315

Glu

Tyr

Phe

140

Ser

Leu

Arg

Glu

Phe

220

Tyr

Tyr

Asp

Glu

Ser

300

Ser

Cys

Ser

125

Val

Pro

Lys

Glu

Met

205

Leu

Ser

Pro

Thr

Met

285

Ser

Val

Pro

Tyr

Arg

Val

Gln

Asn

190

Leu

Ala

Tyr

Lys

Thr

270

Ile

Glu

Leu

Lys

Thr

Gly

Gly

Arg

175

Arg

Ala

Tyr

Tyr

Ala

255

Tyr

Ala

Arg

Ser

Asn

Ala

Tyr

Ser

160

Pro

Ile

Thr

Val

Gly

240

Gly

Pro

Ser

Val

Ile

320

Gln



Glu

Ser

Ser

Glu

385

Phe

Gly

Pro

Gln

Val

465

Thr

Ser

Asp

Asp

His

Thr

Asp

370

Asn

Arg

Tyr

Pro

Tyr

450

Cys

Asp

Leu

Gly

Arg
530

Val

Pro

355

Lys

Ala

Val

Pro

Ser

435

Tyr

Tyr

Gln

Arg

Gly

515

Ser

Glu

340

Ala

Asp

Ile

Thr

Gly

420

Lys

Thr

Gly

Glu

Asn

500

Leu

Lys

325

Glu

Phe

Gly

Gln

Gln

405

Arg

Lys

Ala

Pro

Ile

485

Ile

Thr

Lys

Ser

Ser

Tyr

Ile

390

Asp

Arg

Cys

Ser

Gly

470

Gln

Gln

Phe

Tyr

Arg

Gln

Lys

375

Thr

Ser

Asn

Val

Phe

455

Leu

Val

Leu

Trp

Pro
535

Thr

Asp

360

His

Ser

Leu

Ile

Thr

440

Ser

Pro

Leu

Pro

Tyr

520

Leu

Gly

345

Ala

Ile

Gly

Phe

Tyr

425

Cys

Tyr

Ile

Glu

Lys

505

Lys

Leu

330

Trp

Thr

His

Lys

Tyr

410

Arg

His

Lys

Ser

Glu

490

Val

Met

Ile

Ala

Ser

Tyr

Trp

395

Ser

Ile

Leu

Ala

Thr

475

Asn

Glu

Ile

Gln

Gly

Tyr

Ile

380

Glu

Ser

Ser

Arg

Lys

460

Leu

Lys

Ile

Leu

Val
540

Gly

Tyr

365

Lys

Ala

Asn

Ile

Lys

445

Tyr

His

Glu

Lys

Pro

525

Tyr

Phe

350

Lys

Asp

Ile

Glu

Gly

430

Glu

Tyr

Asp

Leu

Lys

510

Pro

Gly

335

Phe

Ile

Thr

Tyr

Phe

415

Asn

Arg

Ala

Gly

Glu

495

Leu

Gln

Gly

Val

Phe

Val

Ile

400

Glu

Ser

Cys

Leu

Arg

480

Asn

Lys

Phe

Pro



Cys

545

Leu

Thr

Gly

Glu

Tyr

625

Phe

Ala

Asn

Phe

Val

705

Gln

Ser

Leu

Ser

Ala

Ala

Val

Met

610

Gly

Lys

Ser

Leu

Arg

690

His

Val

Ser

Lys

Gln

Ser

Phe

Tyr

595

Gly

Gly

Cys

Ile

Glu

675

Asn

Phe

Asp

Gly

Gln

Ser

Lys

Gln

580

Glu

Phe

Tyr

Gly

Tyr

660

His

Val

Gln

Phe

Arg

740

Cys

Val

Glu

565

Gly

Val

Ile

Val

Ile

645

Ser

Tyr

Asp

Asn

Gln

725

Ser

Phe

Lys

550

Gly

Asp

Glu

Asp

Ser

630

Ala

Glu

Lys

Tyr

Ser

710

Ala

Gln

Ser

Ser

Ile

Lys

Asp

Glu

615

Ser

Val

Arg

Asn

Leu

695

Ala

Met

Asn

Leu

Val

Val

Phe

Gln

600

Glu

Leu

Ala

Phe

Ser

680

Leu

Gln

Trp

His

Ser

Phe

Ile

Leu

585

Leu

Arg

Ala

Pro

Met

665

Thr

Ile

Ile

Tyr

Leu

745

Asp

Ala

Ala

570

His

Thr

Ile

Leu

Val

650

Gly

Val

His

Ala

Ser

730

Tyr

Val

555

Leu

Ala

Ala

Ala

Ala

635

Ser

Leu

Met

Gly

Lys

715

Asp

Thr

Asn

Val

Val

Val

Ile

620

Ser

Ser

Pro

Ala

Thr

700

Ala

Gln

His

Trp

Asp

Tyr

Arg

605

Trp

Gly

Trp

Thr

Arg

685

Ala

Leu

Asn

Met

Ile

Gly

Arg

590

Lys

Gly

Thr

Glu

Lys

670

Ala

Asp

Val

His

Thr
750

Thr

Arg

575

Lys

Phe

Trp

Gly

Tyr

655

Asp

Glu

Asp

Asn

Gly

735

His

Tyr

560

Gly

Leu

Ile

Ser

Leu

640

Tyr

Asp

Tyr

Asn

Ala

720

Ile

Phe



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

<220>
<223>

<400>

755

19
749
PRT

Artificial sequence

760

Murine FAP ectodomain+poly-lys-tag+his6-tag

19

Arg Pro Ser

1

Thr

Pro

Asn

Ser

65

Pro

Arg

Glu

Trp

Tyr

145

Gly

Leu

Asn

Ile

50

Asn

Asp

Tyr

Phe

Ser

130

Leu

Arg

Lys

Trp

35

Val

Ser

Arg

Ser

Val

115

Pro

Lys

Glu

Arg

Asp

20

Ile

Phe

Thr

Gln

Tyr

100

Arg

Val

Gln

Asn

Val

Ile

Ser

Tyr

Met

Phe

85

Thr

Gly

Gly

Arg

Arg

Tyr

Leu

Glu

Asn

Lys

70

Val

Ala

Tyr

Ser

Pro

150

Ile

Lys

Asn

Gln

Ile

55

Ser

Tyr

Thr

Glu

Lys

135

Gly

Phe

Pro

Gly

Glu

40

Glu

Val

Leu

Tyr

Leu

120

Leu

Asp

Asn

Glu

Thr

25

Tyr

Thr

Asn

Glu

Tyr

105

Pro

Ala

Pro

Gly

Gly

10

Phe

Leu

Arg

Ala

Ser

90

Ile

Arg

Tyr

Pro

Ile

Asn

Ser

His

Glu

Thr

75

Asp

Tyr

Pro

Val

Phe

155

Pro

Thr

Tyr

Gln

Ser

60

Asp

Tyr

Asp

Ile

Tyr

140

Gln

Asp

Lys

Lys

Ser

45

Tyr

Tyr

Ser

Leu

Gln

125

Gln

Ile

Trp

Arg

Thr

30

Glu

Ile

Gly

Lys

Gln

110

Tyr

Asn

Thr

Val

Ala

15

Tyr

Asp

Ile

Leu

Leu

95

Asn

Leu

Asn

Tyr

Tyr

Leu

Phe

Asp

Leu

Ser

80

Trp

Gly

Cys

Ile

Thr

160

Glu



Glu

Lys

Ala

Pro

225

Val

Pro

Val

Val

Glu

305

Ala

Ser

Tyr

Trp

Glu

Phe

Tyr

210

Tyr

Asp

Glu

Ser

Ser

290

Cys

Gly

Tyr

Ile

Glu
370

Met

Leu

195

Ser

Pro

Thr

Met

Ser

275

Val

Pro

Gly

Tyr

Lys

355

Ala

Leu

180

Ala

Tyr

Lys

Thr

Ile

260

Glu

Leu

Lys

Phe

Lys

340

Asp

Ile

165

Ala

Tyr

Tyr

Ala

Tyr

245

Ala

Arg

Ser

Asn

Phe

325

Ile

Thr

Tyr

Thr

Val

Gly

Gly

230

Pro

Ser

Val

Ile

Gln

310

Val

Phe

Val

Ile

Lys

Glu

Asp

215

Ala

His

Ser

Cys

Cys

295

Glu

Ser

Ser

Glu

Phe
375

Tyr

Phe

200

Gly

Lys

His

Asp

Leu

280

Asp

His

Thr

Asp

Asn

360

Arg

Ala

185

Asn

Gln

Asn

Val

Tyr

265

Gln

Phe

Val

Pro

Lys

345

Ala

Val

170

Leu

Asp

Tyr

Pro

Gly

250

Tyr

Trp

Arg

Glu

Ala

330

Asp

Ile

Thr

Trp

Ser

Pro

Val

235

Pro

Phe

Leu

Glu

Glu

315

Phe

Gly

Gln

Gln

Trp

Asp

Arg

220

Val

Met

Ser

Lys

Asp

300

Ser

Ser

Tyr

Ile

Asp
380

Ser

Ile

205

Thr

Arg

Glu

Trp

Arg

285

Trp

Arg

Gln

Lys

Thr

365

Ser

Pro

190

Pro

Ile

Val

Val

Leu

270

Val

His

Thr

Asp

His

350

Ser

Leu

175

Asp

Ile

Asn

Phe

Pro

255

Thr

Gln

Ala

Gly

Ala

335

Ile

Gly

Phe

Gly

Ile

Ile

Ile

240

Val

Trp

Asn

Trp

Trp

320

Thr

His

Lys

Tyr



Ser

385

Ile

Leu

Ala

Thr

Asn

465

Glu

Ile

Gln

Val

Leu

545

Ala

Ala

Ala

Ser

Ser

Arg

Lys

Leu

450

Lys

Ile

Leu

Val

Asn

530

Val

Val

Val

Ile

Asn

Ile

Lys

Tyr

435

His

Glu

Lys

Pro

Tyr

515

Trp

Asp

Tyr

Arg

Trp

Glu

Gly

Glu

420

Tyr

Asp

Leu

Lys

Pro

500

Gly

Ile

Gly

Arg

Lys

580

Gly

Phe

Asn

405

Arg

Ala

Gly

Glu

Leu

485

Gln

Gly

Thr

Arg

Lys

565

Phe

Trp

Glu

390

Ser

Cys

Leu

Arg

Asn

470

Lys

Phe

Pro

Tyr

Gly

550

Leu

Ile

Ser

Gly

Pro

Gln

Val

Thr

455

Ser

Asp

Asp

Cys

Leu

535

Thr

Gly

Glu

Tyr

Tyr

Pro

Tyr

Cys

440

Asp

Leu

Gly

Arg

Ser

520

Ala

Ala

Val

Met

Gly

Pro

Ser

Tyr

425

Tyr

Gln

Arg

Gly

Ser

505

Gln

Ser

Phe

Tyr

Gly

585

Gly

Gly

Lys

410

Thr

Gly

Glu

Asn

Leu

490

Lys

Ser

Lys

Gln

Glu

570

Phe

Tyr

Arg

395

Lys

Ala

Pro

Ile

Ile

475

Thr

Lys

Val

Glu

Gly

555

Val

Ile

Val

Arg

Cys

Ser

Gly

Gln

460

Gln

Phe

Tyr

Lys

Gly

540

Asp

Glu

Asp

Ser

Asn

Val

Phe

Leu

445

Val

Leu

Trp

Pro

Ser

525

Ile

Lys

Asp

Glu

Ser

Ile

Thr

Ser

430

Pro

Leu

Pro

Tyr

Leu

510

Val

Val

Phe

Gln

Glu

590

Leu

Tyr

Cys

415

Tyr

Ile

Glu

Lys

Lys

495

Leu

Phe

Ile

Leu

Leu

575

Arg

Ala

Arg

400

His

Lys

Ser

Glu

Val

480

Met

Ile

Ala

Ala

His

560

Thr

Ile

Leu



595 600 605

Ala Ser Gly Thr Gly Leu Phe Lys Cys Gly Ile Ala Val Ala Pro Val
610 615 620

Ser Ser Trp Glu Tyr Tyr Ala Ser Ile Tyr Ser Glu Arg Phe Met Gly
625 630 635 640

Leu Pro Thr Lys Asp Asp Asn Leu Glu His Tyr Lys Asn Ser Thr Val
645 650 655

Met Ala Arg Ala Glu Tyr Phe Arg Asn Val Asp Tyr Leu Leu Ile His
660 665 670

Gly Thr Ala Asp Asp Asn Val His Phe Gln Asn Ser Ala Gln Ile Ala
675 680 685

Lys Ala Leu Val Asn Ala Gln Val Asp Phe Gln Ala Met Trp Tyr Ser
690 695 700

Asp Gln Asn His Gly Ile Leu Ser Gly Arg Ser Gln Asn His Leu Tyr
705 710 715 720

Thr His Met Thr His Phe Leu Lys Gln Cys Phe Ser Leu Ser Asp Gly
725 730 735

Lys Lys Lys Lys Lys Lys Gly His His His His His His
740 745

<210> 20

<211> 2247

<212> DNA

<213> Artificial sequence

<220>
<223> Murine FAP ectodomain+poly-lys-tag+his6-tag

<400> 20
cgtccctcaa gagtttacaa acctgaagga aacacaaaga gagctcttac cttgaaggat 60
attttaaatg gaacattctc atataaaaca tattttccca actggatttc agaacaagaa 120

tatcttcatc aatctgagga tgataacata gtattttata atattgaaac aagagaatca 180



tatatcattt
cctgatcggc
acagcgacat
cctcgtccaa
caaaacaata
ggaagagaaa
gccacaaaat
aatgattcag
actataaata
gttgacacca
gcctcaagtg
cagtggctaa
tggcatgcat
gctggtggat
atatttagcg
gctattcaaa
tcactgtttt
attagcattg
aggtgccaat
tatggccctg
gtattagaag
gagattaaga
cagtttgaca
cagagtgtta
atagtcattg
gccgtgtatc

ttcatagaaa

tgagtaatag
aatttgtgta
actacatcta
ttcagtatct
tttatttgaa
atagaatatt
atgctctttg
atataccaat
ttccatatcc
cctaccctca
actattattt
aaagagtgca
gggaatgtcc
tectttgtttc
acaaggatgg
ttacaagtgg
attctagcaa
gaaactctcc
attacacagc
gcctccccat
aaaacaaaga
agctcaaaga
gatcaaagaa
agtctgtgtt
ccctggtaga

gaaaactggg

tgggtttcat

caccatgaaa
tctagaaagt
cgaccttcag
atgctggtcg
acaaagacca
taatggaata
gtggtctcca

tattgcctat

aaaggctggg

ccacgtgggc

cagctggctc
gaatgtctca
aaagaaccag
gacaccagct
ttacaaacat
caagtgggag
tgaatttgaa
tccgagcaag
aagtttcagc
ttccaccctc
actggaaaat
cgggggactg
gtaccctttg
tgctgttaat
tggtcggggc
tgtatatgaa

tgatgaagaa

agtgtgaatg
gattattcaa
aatggggaat
cctgttggga
ggagatccac
ccagactggg
gatggaaaat
tcttattatg
gctaagaatc
ccaatggaag
acatgggtgt
gtcctgtcta
gagcatgtag
tttagccagg
attcactaca
gccatatata
ggttaccctg
aagtgtgtta
tacaaagcca
catgatggcc
tctctgagaa
actttctggt
ctaattcaag
tggataactt
actgctttcc
gttgaggacc

agaatagcca

ctacagatta
agctctggceg
ttgtaagagg
gtaaattagc
cttttcaaat
tttatgaaga
ttttggcata
gtgatggaca
cggttgttcg
tgccagttcc
ccagtgaacg
tatgtgattt
aagaaagcag
atgccacttc
tcaaagacac
tattccgcgt
gaagaagaaa
cttgccatct
agtactatgc
gcacagacca
atatccagct
acaagatgat
tgtatggtag
atctcgcaag
aaggtgacaa

agctcacagc

tatggggctg

tggtttgtca
atattcatac
atacgagctc
atatgtatat
aacttatact
ggaaatgctt
tgtagaattt
gtatcctaga
tgtttttatt
agaaatgata
agtatgcttg
cagggaagac
aacaggatgg
ttactacaaa
tgtggaaaat
aacacaggat
catctacaga
aaggaaagaa
actcgtctgc
agaaatacaa
gcctaaagtg
tctgcctect
tccttgtagc
taaggaggsgsg
attcctgcat
tgtcagaaaa

gtcctacgga

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



ggttatgttt
gtggctccag
ctcccaacaa
gaatatttca
tttcagaact
atgtggtact
acccacatga
aaaaagggcc
<210>
<211>

<212>
<213>

21
748
PRT

<220>
<223>
<400> 21

Arg Pro Pro
1

Thr Leu Lys

Pro Asn Trp

35

Ile
50

Asn Val

Ser Asn

65

Arg

Pro Asp Arg

Arg Tyr Ser

catccctggc
tctccagctg
aggacgacaa
gaaatgtaga
cagcacagat
ctgaccagaa
cgcacttcct

accaccatca

Arg Val

Asp Ile

20

Ile Ser

Leu Tyr

Thr Met

Gln Phe

85

Tyr Thr

100

His

Leu

Gly

Asn

Lys

70

Val

Ala

ccttgcatct
ggaatattac
tctcgaacac
ctatcttctc
tgctaaagct
ccatggtata
caagcaatgc

ccatcac

Artificial sequence

Asn Ser

Asn Gly

Gln Glu

40

Ile
55

Glu
Ser Val
Leu

Tyr

Thr Tyr

ggaactggtc
gcatctatct
tataaaaatt
atccacggaa
ttggttaatg
ttatctgggc

ttttctttat

Glu Glu

10

Asn

Thr
25

Phe Ser

Tyr Leu His

Thr Gly Gln

Ala Ser

75

Asn

Glu Ser

90

Asp

Tyr Ile

105

Tyr

ttttcaaatg
actcagagag
caactgtgat
cagcagatga
cacaagtgga
gctcccagaa

cagacggcaa

Cynomolgus FAP ectodomain+poly-lys-tag+his6-tag

Thr Met Arg

Thr
30

Tyr Lys

Gln Ser Ala

45

Ser Thr

60

Tyr

Asn Tyr Gly

Tyr Ser Lys

Ser
110

Asp Leu

tggcatagca
attcatgggc
ggcaagagca
taatgtgcac
tttccaggcg
tcatttatat

aaagaaaaag

Ala
15

Leu
Phe Phe
Asp Asn
Ile

Leu

Ser
80

Leu

Leu
95

Trp

Asn Gly

1860

1920

1980

2040

2100

2160

2220

2247



Glu

Trp

Tyr

145

Gly

Glu

Lys

Ala

Pro

225

Ile

Pro

Val

Val

Asp

305

Ala

Phe

Ser

130

Leu

Arg

Glu

Phe

Tyr

210

Tyr

Asp

Ala

Thr

Ser

290

Cys

Gly

Val

115

Pro

Lys

Glu

Met

Leu

195

Ser

Pro

Thr

Met

Asp

275

Val

Pro

Gly

Arg

Val

Gln

Asn

Leu

180

Ala

Tyr

Lys

Thr

Ile

260

Glu

Leu

Lys

Phe

Gly

Gly

Arg

Lys

165

Ala

Tyr

Tyr

Ala

Tyr

245

Ala

Arg

Ser

Thr

Phe

Asn

Ser

Pro

150

Ile

Thr

Ala

Gly

Gly

230

Pro

Ser

Val

Ile

Gln

310

Val

Glu

Lys

135

Gly

Phe

Lys

Glu

Asp

215

Ala

Ala

Ser

Cys

Cys

295

Glu

Ser

Leu

120

Leu

Asp

Asn

Tyr

Phe

200

Glu

Lys

Tyr

Asp

Leu

280

Asp

His

Thr

Pro

Ala

Pro

Gly

Ala

185

Asn

Gln

Asn

Val

Tyr

265

Gln

Phe

Ile

Pro

Arg

Tyr

Pro

Ile

170

Leu

Asp

Tyr

Pro

Gly

250

Tyr

Trp

Arg

Glu

Val

Pro

Val

Phe

155

Pro

Trp

Thr

Pro

Phe

235

Pro

Phe

Leu

Glu

Glu

315

Phe

Ile

Tyr

140

Gln

Asp

Trp

Asp

Arg

220

Val

Gln

Ser

Lys

Asp

300

Ser

Ser

Gln

125

Gln

Ile

Trp

Ser

Ile

205

Thr

Arg

Glu

Trp

Arg

285

Trp

Arg

Tyr

Tyr

Asn

Thr

Val

Pro

190

Pro

Ile

Ile

Val

Leu

270

Val

Gln

Thr

Asp

Leu

Asn

Phe

Tyr

175

Asn

Val

Asn

Phe

Pro

255

Thr

Gln

Thr

Gly

Ala

Cys

Ile

Asn

160

Glu

Gly

Ile

Ile

Ile

240

Val

Trp

Asn

Trp

Trp

320

Ile



Ser

Tyr

Trp

Ser

385

Ile

Leu

Ala

Thr

Asn

465

Glu

Ile

Gln

Val

Tyr

Ile

Glu

370

Ser

Ser

Arg

Lys

Leu

450

Lys

Ile

Leu

Val

Asn
530

Tyr

Lys

355

Ala

Asn

Ile

Lys

Tyr

435

His

Glu

Lys

Pro

Tyr

515

Trp

Lys

340

Asp

Ile

Glu

Gly

Glu

420

Tyr

Asp

Leu

Lys

Pro

500

Gly

Ile

325

Ile

Thr

Asn

Phe

Ser

405

Arg

Ala

Gly

Glu

Leu

485

Gln

Gly

Ser

Phe

Val

Ile

Glu

390

Tyr

Cys

Leu

Arg

Asn

470

Glu

Phe

Pro

Tyr

Ser

Glu

Phe

375

Asp

Pro

Gln

Val

Thr

455

Ala

Val

Asp

Cys

Leu
535

Asp

Asn

360

Arg

Tyr

Pro

Tyr

Cys

440

Asp

Leu

Asp

Arg

Ser

520

Ala

Lys

345

Ala

Val

Pro

Ser

Tyr

425

Tyr

Gln

Lys

Glu

Ser

505

Gln

Ser

330

Asp

Ile

Thr

Gly

Lys

410

Thr

Gly

Glu

Asn

Ile

490

Lys

Ser

Lys

Gly

Gln

Gln

Arg

395

Lys

Ala

Pro

Ile

Ile

475

Thr

Lys

Val

Glu

Tyr

Ile

Asp

380

Arg

Cys

Ser

Gly

Lys

460

Gln

Leu

Tyr

Arg

Gly
540

Lys

Thr

365

Ser

Asn

Val

Phe

Ile

445

Ile

Leu

Trp

Pro

Ser

525

Met

His

350

Ser

Leu

Ile

Thr

Ser

430

Pro

Leu

Pro

Tyr

Leu

510

Val

Val

335

Ile

Gly

Phe

Tyr

Cys

415

Asp

Ile

Glu

Lys

Lys

495

Leu

Phe

Ile

His

Lys

Tyr

Arg

400

His

Tyr

Ser

Glu

Glu

480

Met

Ile

Ala

Ala



Leu

545

Ala

Ala

Ala

Ala

Ser

625

Leu

Met

Gly

Lys

Asp

705

His

Lys

Val

Val

Val

Ile

Ser

610

Ser

Pro

Ala

Thr

Ala

690

Gln

Met

Lys

<210>

Asp

Tyr

Arg

Trp

595

Gly

Trp

Thr

Arg

Ala

675

Leu

Asn

Thr

Lys

22

Gly

Arg

Lys

580

Gly

Thr

Glu

Lys

Ala

660

Asp

Val

His

His

Lys
740

Arg

Lys

565

Phe

Trp

Gly

Tyr

Asp

645

Glu

Asp

Asn

Gly

Phe

725

Lys

Gly

550

Leu

Ile

Ser

Leu

Tyr

630

Asp

Tyr

Asn

Ala

Leu

710

Leu

Gly

Thr

Gly

Glu

Tyr

Phe

615

Ala

Asn

Phe

Val

Gln

695

Ser

Lys

His

Ala

Val

Met

Gly

600

Lys

Ser

Leu

Arg

His

680

Val

Gly

Gln

His

Phe

Tyr

Gly

585

Gly

Cys

Val

Glu

Asn

665

Phe

Asp

Leu

Cys

His
745

Gln

Glu

570

Phe

Tyr

Gly

Tyr

His

650

Val

Gln

Phe

Ser

Phe

730

His

Gly

555

Val

Ile

Val

Ile

Thr

635

Tyr

Asp

Asn

Gln

Thr

715

Ser

His

Asp

Glu

Asp

Ser

Ala

620

Glu

Lys

Tyr

Ser

Ala

700

Asn

Leu

His

Lys

Asp

Glu

Ser

605

Val

Arg

Asn

Leu

Ala

685

Met

His

Ser

Leu

Gln

Lys

590

Leu

Ala

Phe

Ser

Leu

670

Gln

Trp

Leu

Asp

Leu

Ile

575

Arg

Ala

Pro

Met

Thr

655

Ile

Ile

Tyr

Tyr

Gly
735

Tyr

560

Thr

Ile

Leu

Val

Gly

640

Val

His

Ala

Ser

Thr

720

Lys



<211>
<212>
<213>

DNA
<220>
<223>

<400> 22
cgccctccaa

attttaaatg
tatcttcatc
tataccattt
cctgatcggc
acagcaacat
cctcgtccaa
caaaacaata
ggaagagaaa
gctacaaaat
aatgatacag
acaataaata
atcgatacca
gcctcaagtg
cagtggctaa
tggcagacat
gctggtggat
atatttagtg
gctattcaaa
tcactgtttt
attagcattg
aggtgccaat

tatggcccag

2244

Cynomolgus FAP

gagttcataa
ggacattttc
aatctgcaga
tgagtaacag
aatttgtata
attacatcta
ttcagtattt
tctatttgaa
ataaaatatt
atgctctctg
atataccagt
ttccataccc
cttaccctgc
attattattt
aaagagtcca
gggattgtcc
tectttgtttc
acaaggatgg
ttacaagtgg
attctagcaa
gaagctatcc
attacacagc

gcatccccat

Artificial sequence

ectodomain+poly-1lys-tag+his6-tag

ctctgaagaa
ttataaaaca
taacaatata
aaccatgaaa
tctagaaagt
tgaccttagc
atgctggtcg
acaaagacca
taatggaatc
gtggtctcct
tattgcctat
aaaggccgga
gtatgtaggt
cagttggctc
gaatgtttcg
aaagacccag
aacaccagtt
ctacaaacat
caagtgggag
tgaatttgaa
tccaagcaag
aagtttcagc

ttccaccctt

aatacaatga
ttttttccaa
gtactttata
agtgtgaatg
gattattcaa
aatggagaat
cctgttggga
ggagatccac
ccagactggg
aatggaaaat
tcctattatg
gctaagaatc
ccccaggaag
acgtgggtta
gtcttgtcta
gagcatatag
ttcagctatg
attcactata
gccataaata
gattaccctg
aagtgtgtta
gactacgcca

catgacggac

gagcactcac
actggatttc
atattgaaac
cttcaaatta
agctttggag
ttgtaagagg
gtaaattagc
cttttcaaat
tttatgaaga
ttttggcata
gcgatgaaca
cttttgttcg
tgcctgttcc
ctgatgaacg
tatgtgattt
aagaaagcag
atgccatttc
tcaaagacac
tattcagagt
gaagaagaaa
cttgccatct
agtactatgc

gcactgatca

actgaaggat
aggacaagaa
aggacaatca
tggcttatca
atactcttac
aaatgagctt
atatgtctat
aacatttaat
ggaaatgctt
tgcggaattt
atatcccaga
gatatttatt
agcaatgata
agtatgtttg
cagggaagac
aactggatgg
atactacaaa
tgtggaaaat
aacacaggat
catctacaga
aaggaaagaa
acttgtctgc

agaaattaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



atcctggaag
gaaattaaga
caatttgaca
cagagtgtaa
atggtcattg
gcagtgtatc
ttcatagaaa
ggatatgttt
gtggctccag
ctcccaacaa
gaatatttca
tttcaaaact
atgtggtact
cacatgaccc
aagggccacc
<210>
<211>

<212>
<213>

23
702
PRT
Homo

<400> 23
Met Glu Ser
1

Arg Leu Leu

Thr Ala Lys
35

Lys Glu Vval
50

aaaacaagga
aacttgaagt
gatcaaagaa
ggtctgtatt
ccttggtgga
gaaagctggg
tgggtttcat
catcactggc
tctccagctg
aggatgataa
gaaatgtaga
cagcacagat
ctgaccagaa
acttcctaaa

accatcacca

sapiens

Pro Ser Ala Pro Pro His

5

Leu
20

Leu

Leu

attggaaaat
agatgaaatt
gtatcccttg
tgctgttaat
tggtcgggga
tgtttatgaa
tgatgaaaaa
ccttgcatct
ggaatattac
tcttgagcac
ctatcttctc
tgctaaagct
ccacggctta
gcagtgtttc

tcac

Thr Ala Ser Leu Leu

40

Leu Leu Val His Asn

55

gctttgaaaa
actttatggt
ctaattcaag
tggatatctt
acagctttcc
gttgaagacc
agaatagcca
ggaactggtc
gecgtctgtct
tataagaatt
atccacggaa
ctggttaatg
tccggectgt

tctttgtcag

Arg Trp

Thr Phe
25

Thr Ile Glu Ser Thr Pro Phe

Leu Pro

atatccagct
acaagatgat
tgtatggtgg
atcttgcaag
aaggtgacaa
agattacagc
tatggggctg
ttttcaaatg
acacagagag
caactgtgat
cagcagatga
cacaagtgga
ccacgaacca

acggcaaaaa

gcctaaagag
tcttcctect
tccctgcagt
taaggaaggg
actcctgtat
tgtcagaaaa
gtcctatgga
tgggatagca
attcatgggt
ggcaagagca
taatgtgcac
tttccaggca
cttatacacc

gaaaaagaaa

Cys Ile Pro Trp Gln

15

Trp Asn Pro Pro Thr

30

Asn Val Ala Glu Gly

45

Gln His Leu Phe Gly

60

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2244



Tyr

65

Gly

Gly

Ile

Leu

Pro

145

Asp

Leu

Leu

Asp

Arg

225

Thr

Leu

Val

Ser

Tyr

Arg

Gln

Val

130

Lys

Ala

Trp

Ser

Thr

210

Ser

Ile

Ser

Asn

Trp

Val

Glu

Asn

115

Asn

Pro

Val

Trp

Asn

195

Ala

Asp

Ser

Cys

Gly
275

Tyr

Ile

Ile

100

Asp

Glu

Ser

Ala

Val

180

Gly

Ser

Ser

Pro

His

260

Thr

Lys

Gly

85

Ile

Thr

Glu

Ile

Phe

165

Asn

Asn

Tyr

Val

Leu

245

Ala

Phe

Gly

70

Thr

Tyr

Gly

Ala

Ser

150

Thr

Asn

Arg

Lys

Ile

230

Asn

Ala

Gln

Glu

Gln

Pro

Phe

Thr

135

Ser

Cys

Gln

Thr

Cys

215

Leu

Thr

Ser

Gln

Arg

Gln

Asn

Tyr

120

Gly

Asn

Glu

Ser

Leu

200

Glu

Asn

Ser

Asn

Ser
280

Val

Ala

Ala

105

Thr

Gln

Asn

Pro

Leu

185

Thr

Thr

Val

Tyr

Pro

265

Thr

Asp

Thr

90

Ser

Leu

Phe

Ser

Glu

170

Pro

Leu

Gln

Leu

Arg

250

Pro

Gln

Gly

75

Pro

Leu

His

Arg

Lys

155

Thr

Val

Phe

Asn

Tyr

235

Ser

Ala

Glu

Asn

Gly

Leu

Val

Val

140

Pro

Gln

Ser

Asn

Pro

220

Gly

Gly

Gln

Leu

Arg

Pro

Ile

Ile

125

Tyr

Val

Asp

Pro

Val

205

Val

Pro

Glu

Tyr

Phe
285

Gln

Ala

Gln

110

Lys

Pro

Glu

Ala

Arg

190

Thr

Ser

Asp

Asn

Ser

270

Ile

Ile

Tyr

95

Asn

Ser

Glu

Asp

Thr

175

Leu

Arg

Ala

Ala

Leu

255

Pro

Ile

80

Ser

Ile

Asp

Leu

Lys

160

Tyr

Gln

Asn

Arg

Pro

240

Asn

Phe

Asn



Ile

Asp

305

Glu

Asp

Thr

Leu

Arg

385

Val

Asp

Leu

Trp

Ser

465

Asn

Thr

290

Thr

Pro

Glu

Tyr

Gln

370

Asn

Asp

Pro

Ser

Leu

450

Asn

Ser

Val

Gly

Pro

Asp

Leu

355

Leu

Asp

His

Thr

Leu

435

Ile

Ile

Ala

Asn

Leu

Lys

Ala

340

Trp

Ser

Val

Ser

Ile

420

Ser

Asp

Thr

Ser

Asn

Asn

Pro

325

Val

Trp

Asn

Gly

Asp

405

Ser

Cys

Gly

Glu

Gly
485

Ser

Arg

310

Phe

Ala

Val

Asp

Pro

390

Pro

Pro

His

Asn

Lys

470

His

Gly

295

Thr

Ile

Leu

Asn

Asn

375

Tyr

Val

Ser

Ala

Ile

455

Asn

Ser

Ser

Thr

Thr

Thr

Asn

360

Arg

Glu

Ile

Tyr

Ala

440

Gln

Ser

Arg

Tyr

Val

Ser

Cys

345

Gln

Thr

Cys

Leu

Thr

425

Ser

Gln

Gly

Thr

Thr

Thr

Asn

330

Glu

Ser

Leu

Gly

Asn

410

Tyr

Asn

His

Leu

Thr
490

Cys

Thr

315

Asn

Pro

Leu

Thr

Ile

395

Val

Tyr

Pro

Thr

Tyr

475

Val

Gln

300

Ile

Ser

Glu

Pro

Leu

380

Gln

Leu

Arg

Pro

Gln

460

Thr

Lys

Ala

Thr

Asn

Ile

Val

365

Leu

Asn

Tyr

Pro

Ala

445

Glu

Cys

Thr

His

Val

Pro

Gln

350

Ser

Ser

Lys

Gly

Gly

430

Gln

Leu

Gln

Ile

Asn

Val

335

Asn

Pro

Val

Leu

Pro

415

Val

Tyr

Phe

Ala

Thr
495

Ser

Ala

320

Glu

Thr

Arg

Thr

Ser

400

Asp

Asn

Ser

Ile

Asn

480

Val



Ser

Val

Asn

Pro

545

Val

Val

Pro

Ala

Tyr

625

Phe

Val

Thr

Val

Ala

Glu

Thr

530

Arg

Thr

Ser

Asp

Asn

610

Ser

Ile

Ser

Val

Gly
690

<210>
<211>

Glu

Asp

515

Thr

Leu

Arg

Ala

Thr

595

Leu

Trp

Ala

Asn

Ser

675

Ile

24
205

Leu

500

Lys

Tyr

Gln

Asn

Asn

580

Pro

Asn

Arg

Lys

Leu

660

Ala

Met

Pro

Asp

Leu

Leu

Asp

565

Arg

Ile

Leu

Ile

Ile

645

Ala

Ser

Ile

Lys

Ala

Trp

Ser

550

Ala

Ser

Ile

Ser

Asn

630

Thr

Thr

Gly

Gly

Pro

Val

Trp

535

Asn

Arg

Asp

Ser

Cys

615

Gly

Pro

Gly

Thr

Val
695

Ser

Ala

520

Val

Gly

Ala

Pro

Pro

600

His

Ile

Asn

Arg

Ser

680

Leu

Ile

505

Phe

Asn

Asn

Tyr

Val

585

Pro

Ser

Pro

Asn

Asn

665

Pro

Val

Ser

Thr

Gly

Arg

Val

570

Thr

Asp

Ala

Gln

Asn

650

Asn

Gly

Gly

Ser

Cys

Gln

Thr

555

Cys

Leu

Ser

Ser

Gln

635

Gly

Ser

Leu

Val

Asn

Glu

Ser

540

Leu

Gly

Asp

Ser

Asn

620

His

Thr

Ile

Ser

Ala
700

Asn

Pro

525

Leu

Thr

Ile

Val

Tyr

605

Pro

Thr

Tyr

Val

Ala

685

Leu

Ser

510

Glu

Pro

Leu

Gln

Leu

590

Leu

Ser

Gln

Ala

Lys

670

Gly

Ile

Ala

Val

Phe

Asn

575

Tyr

Ser

Pro

Val

Cys

655

Ser

Ala

Pro

Gln

Ser

Asn

560

Ser

Gly

Gly

Gln

Leu

640

Phe

Ile

Thr



<212>
<213>

<400>

PRT
Homo

24

Met Thr Pro

1

Leu

Gln

Arg

Ala

65

Ala

Asn

Val

Leu

His

145

Glu

Gln

Leu

His

Gly

Gln

50

His

Asn

Ser

Val

Tyr

130

Val

Pro

Gly

Ser

Leu

Leu

35

His

Leu

Thr

Leu

Phe

115

Leu

Pro

Trp

Asp

Pro

sapiens

Pro

Leu

20

Pro

Pro

Ile

Asp

Leu

100

Ser

Ala

Leu

Leu

Gln

180

Ser

Glu

Leu

Gly

Lys

Gly

Arg

85

Val

Gly

His

Leu

His

165

Leu

Thr

Arg

Leu

Val

Met

Asp

70

Ala

Pro

Lys

Glu

Ser

150

Ser

Ser

Val

Leu

Gly

Gly

His

55

Pro

Phe

Thr

Ala

Val

135

Ser

Met

Thr

Phe

Phe

Leu

Leu

40

Leu

Ser

Leu

Ser

Tyr

120

Gln

Gln

Tyr

His

Phe

Leu

Leu

25

Thr

Ala

Lys

Gln

Gly

105

Ser

Leu

Lys

His

Thr

185

Gly

Pro

10

Leu

Pro

His

Gln

Asp

90

Ile

Pro

Phe

Met

Gly

170

Asp

Ala

Arg

Val

Ser

Ser

Asn

75

Gly

Tyr

Lys

Ser

Val

155

Ala

Gly

Phe

Val

Leu

Ala

Thr

60

Ser

Phe

Phe

Ala

Ser

140

Tyr

Ala

Ile

Ala

Cys

Leu

Ala

45

Leu

Leu

Ser

Val

Thr

125

Gln

Pro

Phe

Pro

Leu

Gly

Pro

30

Gln

Lys

Leu

Leu

Tyr

110

Ser

Tyr

Gly

Gln

His
190

Thr

15

Gly

Thr

Pro

Trp

Ser

95

Ser

Ser

Pro

Leu

Leu

175

Leu

Thr

Ala

Ala

Ala

Arg

80

Asn

Gln

Pro

Phe

Gln

160

Thr

Val



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

<400>

195

25
233
PRT
Homo

25

Met Ser Thr

1

Leu

Leu

Cys

Arg

65

Ser

Gln

Leu

Glu

Cys

145

Val

Pro

Ser

Leu

50

Asp

Arg

Ala

Ala

Gly

130

Pro

Ser

Lys

Leu

35

Leu

Leu

Thr

Glu

Asn

115

Leu

Ser

Tyr

sapiens

Glu

Lys

20

Phe

His

Ser

Pro

Gly

100

Gly

Tyr

Thr

Gln

Ser

Thr

Ser

Phe

Leu

Ser

85

Gln

Val

Leu

His

Thr
165

Met

Gly

Phe

Gly

Ile

70

Asp

Leu

Glu

Ile

Val

150

Lys

Ile

Gly

Leu

Val

55

Ser

Lys

Gln

Leu

Tyr

135

Leu

Val

200

Arg

Pro

Ile

40

Ile

Pro

Pro

Trp

Arg

120

Ser

Leu

Asn

Asp

Gln

25

Val

Gly

Leu

Val

Leu

105

Asp

Gln

Thr

Leu

Val

10

Gly

Ala

Pro

Ala

Ala

90

Asn

Asn

Val

His

Leu
170

Glu

Ser

Gly

Gln

Gln

75

His

Arg

Gln

Leu

Thr

155

Ser

Leu

Arg

Ala

Arg

60

Ala

Val

Arg

Leu

Phe

140

Ile

Ala

205

Ala

Arg

Thr

45

Glu

Val

Val

Ala

Val

125

Lys

Ser

Ile

Glu

Cys

30

Thr

Glu

Arg

Ala

Asn

110

Val

Gly

Arg

Lys

Glu

15

Leu

Leu

Phe

Ser

Asn

95

Ala

Pro

Gln

Ile

Ser
175

Ala

Phe

Phe

Pro

Ser

80

Pro

Leu

Ser

Gly

Ala

160

Pro



Cys

Pro

Ser

Gln
225

Gln

Ile

Ala

210

Val

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

<400>

Arg

Tyr
195

Glu

Tyr

26
244
PRT
Homo

26

Met Gly Ala

1

Gly

Leu

Gln

Ala

65

Thr

Leu

Leu

Ser

Leu

Asp

50

Gln

Asp

Lys

Thr

Leu

Ala

35

Gln

Gln

Leu

Gly

Ser
115

Glu

180

Leu

Ile

Phe

Thr

Gly

Asn

Gly

sapiens

Leu

Leu

20

Val

Gly

Gly

Ser

Gln

100

Gly

Gly

Leu

Pro

Gly

Leu

Pro

85

Gly

Thr

Pro

Gly

Arg

Ile
230

Leu

Ala

Ile

Leu

Gly

70

Gly

Leu

Gln

Glu

Val

Pro

215

Ile

Glu

Val

Thr

Val

55

Phe

Leu

Gly

Phe

Gly

Phe

200

Asp

Ala

Gly

Ala

Val

40

Thr

Gln

Pro

Trp

Ser
120

Ala

185

Gln

Tyr

Leu

Arg

Gly

25

Leu

Glu

Lys

Ala

Glu
105

Asp

Glu Ala Lys

Leu Glu Lys

Leu Asp Phe

Gly

10

Ala

Ala

Thr

Leu

Ala

90

Thr

Ala

Gly

Thr

Val

Ala

Pro

75

His

Thr

Glu

220

Arg

Ser

Leu

Asp

60

Glu

Leu

Lys

Gly

Pro

Gly

205

Ala

Leu

Leu

Ala

45

Pro

Glu

Ile

Glu

Leu
125

Trp Tyr Glu

190

Asp

Glu

Gln

Val

30

Leu

Gly

Glu

Gly

Gln

110

Ala

Arg

Ser

Gly

15

Thr

Val

Ala

Pro

Ala

95

Ala

Leu

Leu

Gly

Arg

Leu

Pro

Gln

Glu

80

Pro

Phe

Pro



Gln

Ala

145

Ser

Leu

Arg

Gly

His

225

Val

Asp

130

Pro

Ser

Leu

Arg

Leu

210

Pro

Met

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

<400>

Gly

Pro

Leu

Leu

Gln

195

Val

Asp

Val

27
183
PRT
Homo

27

Met Glu Arg

1

Pro Arg Phe

Gly Leu Gly

35

Ala Leu Gln

50

Leu

Gly

Tyr

Glu

180

Gly

Gln

Met

Gly

Tyr

Gly

Arg

165

Gly

Tyr

Leu

Val

sapiens

Val

Glu

20

Leu

Val

Gln

Arg

Leu

Ser

Tyr

Gly

150

Ala

Ala

Gly

Arg

Asp
230

Pro

Asn

Leu

His

Leu

135

Asp

Gly

Glu

Pro

Arg

215

Phe

Leu

Lys

Cys

Arg
55

Tyr

Pro

Gly

Thr

Leu

200

Gly

Ala

Glu

Leu

Phe

40

Tyr

Cys

Gln

Ala

Val

185

Trp

Glu

Arg

Glu

Leu

25

Thr

Pro

Leu

Gly

Tyr

170

Thr

Tyr

Arg

Gly

Asn

10

Leu

Tyr

Arg

Val

Arg

155

Gly

Pro

Thr

Val

Lys
235

Val

Val

Ile

Ile

Gly

140

Ser

Pro

Val

Ser

Tyr

220

Thr

Gly

Ala

Cys

Gln
60

Tyr

Val

Gly

Leu

Val

205

Val

Phe

Asn

Ser

Leu

45

Ser

Arg

Thr

Thr

Asp

190

Gly

Asn

Phe

Ala

Val

30

His

Ile

Gly

Leu

Pro

175

Pro

Phe

Ile

Gly

Ala

15

Ile

Phe

Lys

Arg

Arg

160

Glu

Ala

Gly

Ser

Ala
240

Arg

Gln

Ser

Val



Gln

65

Lys

Cys

Val

Leu

Tyr

145

Asp

Pro

Phe

Glu

Asp

Asn

Lys

130

Lys

Asp

Gly

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

<400>

Thr

Asp

Gly

Ile

115

Lys

Asp

Phe

Glu

28
261
PRT

Glu

Glu

Phe

100

Ser

Val

Lys

His

Phe
180

Tyr

Ile

85

Tyr

Leu

Arg

Val

Val

165

Cys

Homo sapiens

28

Met Ile Glu

1

Leu Pro Ile

Ile Thr Gln

35

Arg Leu Asp

Thr

Ser

20

Met

Lys

Tyr

Met

Ile

Ile

Lys

70

Met

Leu

His

Ser

Tyr

150

Asn

Val

Asn

Lys

Glu

Lys

Lys

Ile

Tyr

Val

135

Leu

Gly

Leu

Gln

Ile

Ser

Asp

Glu

Val

Ser

Gln

120

Asn

Asn

Gly

Thr

Phe

Ala

40

Glu

Lys

Gln

Leu

105

Lys

Ser

Val

Glu

Ser

Met

25

Leu

Arg

Gly

Asn

90

Lys

Asp

Leu

Thr

Leu
170

Pro

10

Tyr

Phe

Asn

Phe

75

Asn

Gly

Glu

Met

Thr

155

Ile

Arg

Leu

Ala

Leu

Ile

Ser

Tyr

Glu

Val

140

Asp

Leu

Ser

Leu

Val

His

Leu

Val

Phe

Pro

125

Ala

Asn

Ile

Ala

Thr

Tyr

45

Glu

Thr

Ile

Ser

110

Leu

Ser

Thr

His

Ala

Val

30

Leu

Asp

Ser

Ile

95

Gln

Phe

Leu

Ser

Gln
175

Thr

15

Phe

His

Phe

Gln

80

Asn

Glu

Gln

Thr

Leu

160

Asn

Gly

Leu

Arg

Val



Phe

65

Leu

Asp

Met

Glu

Tyr

145

Leu

Phe

Leu

Ala

Leu

225

Val

Gly

50

Met

Leu

Ile

Gln

Ala

130

Tyr

Thr

Cys

Cys

Asn

210

Gly

Thr

Leu

Lys

Asn

Met

Lys

115

Ser

Thr

Val

Ser

Leu

195

Thr

Gly

Asp

Leu

Thr

Cys

Leu

100

Gly

Ser

Met

Lys

Asn

180

Lys

His

Val

Pro

Lys
260

Ile

Glu

85

Asn

Asp

Lys

Ser

Arg

165

Arg

Ser

Ser

Phe

Ser

245

Leu

Gln

70

Glu

Lys

Gln

Thr

Asn

150

Gln

Glu

Pro

Ser

Glu

230

Gln

55

Arg

Ile

Glu

Asn

Thr

135

Asn

Gly

Ala

Gly

Ala

215

Leu

Val

Cys

Lys

Glu

Pro

120

Ser

Leu

Leu

Ser

Arg

200

Lys

Gln

Ser

Asn

Ser

Thr

105

Gln

Val

Val

Tyr

Ser

185

Phe

Pro

Pro

His

Thr

Gln

90

Lys

Ile

Leu

Thr

Tyr

170

Gln

Glu

Cys

Gly

Gly
250

Gly

75

Phe

Lys

Ala

Gln

Leu

155

Ile

Ala

Arg

Gly

Ala

235

Thr

60

Glu

Glu

Glu

Ala

Trp

140

Glu

Tyr

Pro

Ile

Gln

220

Ser

Gly

Arg

Gly

Asn

His

125

Ala

Asn

Ala

Phe

Leu

205

Gln

Val

Phe

Ser

Phe

Ser

110

Val

Glu

Gly

Gln

Ile

190

Leu

Ser

Phe

Thr

Leu

Val

95

Phe

Ile

Lys

Lys

Val

175

Ala

Arg

Ile

Val

Ser
255

Ser

80

Lys

Glu

Ser

Gly

Gln

160

Thr

Ser

Ala

His

Asn

240

Phe



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

<400>

29
281
PRT
Homo

29

Met Gln Gln

1

Ser

Pro

Pro

Pro

65

Leu

Leu

Glu

Lys

Lys

145

Glu

Lys

Ser

Thr

Pro

50

Leu

Cys

Gly

Leu

Gln

130

Val

Trp

Lys

Ala

Ser

35

Pro

Pro

Leu

Leu

Arg

115

Ile

Ala

Glu

Gly

sapiens

Pro

Ser

20

Val

Pro

Leu

Leu

Gly

100

Glu

Gly

His

Asp

Gly
180

Phe

Ser

Pro

Pro

Pro

Val

85

Met

Ser

His

Leu

Thr

165

Leu

Asn

Pro

Arg

Leu

Pro

70

Met

Phe

Thr

Pro

Thr

150

Tyr

Val

Tyr

Trp

Arg

Pro

55

Leu

Phe

Gln

Ser

Ser

135

Gly

Ile

Pro

Ala

Pro

40

Pro

Lys

Phe

Leu

Gln

120

Pro

Lys

Ile

Asn

Tyr

Pro

25

Gly

Pro

Lys

Met

Phe

105

Met

Pro

Ser

Val

Glu
185

Pro

10

Pro

Gln

Pro

Arg

Val

90

His

His

Pro

Asn

Leu

170

Thr

Gln

Gly

Arg

Pro

Gly

75

Leu

Leu

Thr

Glu

Ser

155

Leu

Gly

Ile

Thr

Arg

Pro

60

Asn

Val

Gln

Ala

Lys

140

Arg

Ser

Leu

Tyr

Val

Pro

45

Pro

His

Ala

Lys

Ser

125

Lys

Ser

Gly

Tyr

Trp

Leu

30

Pro

Pro

Ser

Leu

Glu

110

Ser

Glu

Met

Val

Phe
190

Val

15

Pro

Pro

Leu

Thr

Val

95

Leu

Leu

Leu

Pro

Lys

175

Val

Asp

Cys

Pro

Pro

Gly

80

Gly

Ala

Glu

Arg

Leu

160

Tyr



Ser

His

Met

225

Arg

Leu

Gln

Lys

Lys

210

Glu

Ser

Tyr

Thr

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

<400>

Val
195

Val

Gly

Ser

Val

Phe
275

30
193
PRT
Homo

30

Met Pro Glu

1

Cys

Cys

Pro

Thr

65

Leu

Val

Leu

Leu

50

Gly

Gly

Leu

Val

35

Glu

Pro

Arg

Tyr

Tyr

Lys

Tyr

Asn

260

Phe

Phe

Met

Met

Leu

245

Val

Gly

sapiens

Glu

Arg

20

Val

Ser

Gln

Ser

Gly

Ala

Cys

Leu

Gln

Phe

Arg

Arg

Met

230

Gly

Ser

Leu

Ser

Ala

Ile

Gly

Asp

70

Leu

Gly

Asn

215

Ser

Ala

Glu

Tyr

Gly

Leu

Gln

Trp

55

Pro

His

Gln

200

Ser

Tyr

Val

Leu

Lys
280

Cys

Val

Arg

40

Asp

Arg

Gly

Ser

Lys

Cys

Phe

Ser

265

Leu

Ser

Pro

25

Phe

Val

Leu

Pro

Cys

Tyr

Thr

Asn

250

Leu

Val

10

Leu

Ala

Ala

Tyr

Glu

Asn

Pro

Thr

235

Leu

Val

Arg

Val

Gln

Glu

Trp

75

Leu

Asn

Gln

220

Gly

Thr

Asn

Arg

Ala

Ala

Leu

60

Gln

Asp

Leu

205

Asp

Gln

Ser

Phe

Arg

Gly

Gln

45

Gln

Gly

Lys

Pro

Leu

Met

Ala

Glu
270

Pro

Leu

30

Gln

Leu

Gly

Gly

Leu

Val

Trp

Asp

255

Glu

Tyr

15

Val

Gln

Asn

Pro

Gln

Ser

Met

Ala

240

His

Ser

Gly

Ile

Leu

His

Ala

80

Leu



Arg

Ala

Ala

Leu

145

Leu

Pro

Pro

Ile

Ile

Val

130

Ser

Ala

Ser

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

<400>

His

Cys
115

Gly

Phe

Arg

Arg

31
234
PRT
Homo

31

Met Asp Pro

1

Asp Thr Ala

Thr Thr Ser

35

Cys Leu Val

50

Arg

100

Ser

Ile

His

Gly

Asn
180

85

Asp

Ser

Cys

Gln

Asp

165

Thr

sapiens

Gly

Met

20

Arg

Phe

Leu

His

Ser

Thr

Gly

Thr

Ser

Gly

150

Thr

Asp

Gln

Val

Tyr

Val

Ile

Thr

Pro

135

Cys

Leu

Glu

Gln

Pro

Phe

Ala
55

Tyr

Ala

120

Ala

Thr

Cys

Thr

Ala

Ala

Tyr

40

Thr

Met

105

Ser

Ser

Ile

Thr

Phe
185

Leu

Gly
25

Leu

Ile

90

Val

Arg

Arg

Ala

Asn

170

Phe

Asn

10

Ser

Thr

Met

His

His

Ser

Ser

155

Leu

Gly

Gly

Val

Thr

Val

Ile

His

Ile

140

Gln

Thr

Val

Met

Ala

Ala

Leu
60

Gln

Pro

125

Ser

Arg

Gly

Gln

Ala

Ser

Thr

45

Val

Val

110

Thr

Leu

Leu

Thr

Trp
190

Pro

His

30

Leu

Val

95

Thr

Thr

Leu

Thr

Leu

175

Val

Pro

15

Leu

Ala

Gln

Leu

Leu

Arg

Pro

160

Leu

Arg

Gly

Gly

Leu

Arg



Thr

65

Asn

Lys

Leu

Gly

Leu

145

Glu

Cys

Phe

Asp

Leu
225

Asp

Cys

Ser

Ser

Asn

130

Gln

Leu

Glu

Leu

Thr

210

Ser

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

<400>

Ser

Ser

Trp

Trp

115

Leu

Phe

Leu

Ser

Leu

195

Phe

Ile

32
254
PRT
Homo

32

Met Glu Tyr

1

Ile

Glu

Ala

100

Asn

Val

Leu

Ile

Gly

180

Asp

Gln

Phe

Pro

Asp

85

Tyr

Lys

Ile

Val

Asn

165

Met

Tyr

Tyr

Leu

sapiens

Ala

Ser
5

Asn

70

Leu

Leu

Asp

Gln

Gln

150

Lys

Gln

Leu

Ile

Tyr
230

Ser

Leu

Gln

Gly

Phe

135

Cys

His

Thr

Gln

Asp

215

Ser

Pro

Cys

Val

Ile

120

Pro

Pro

Ile

Lys

Val

200

Thr

Asn

Asp

Ile

Ala

105

Leu

Gly

Asn

Lys

His

185

Asn

Ser

Ser

Asn

Leu

90

Lys

His

Leu

Asn

Lys

170

Val

Thr

Thr

Asp

Val

75

Lys

His

Gly

Tyr

Ser

155

Gln

Tyr

Thr

Phe

Pro

Arg

Leu

Val

Phe

140

Val

Ala

Gln

Ile

Pro
220

Leu

Ala

Asn

Arg

125

Ile

Asp

Leu

Asn

Ser

205

Leu

Lys

Pro

Lys

110

Tyr

Ile

Leu

Val

Leu

190

Val

Glu

Gly

Phe

95

Thr

Gln

Cys

Lys

Thr

175

Ser

Asn

Asn

Gly

80

Lys

Lys

Asp

Gln

Leu

160

Val

Gln

Val

Val

Asp Ala Ser Leu Asp Pro Glu Ala Pro Trp Pro

10

15



Pro

Ala

Leu

Ala

65

Pro

Ala

Pro

Asp

Phe

145

Val

Ala

Arg

Gly

Ala

Ala

Gly

Ala

50

Ala

Ala

Gln

Gly

Thr

130

Gln

Ser

Ala

Asn

Gln

210

Trp

Pro

Leu

35

Cys

Ser

Gly

Asn

Leu

115

Lys

Leu

Leu

Leu

Ser

195

Arg

Gln

Arg

20

Leu

Pro

Pro

Leu

Val

100

Ala

Glu

Glu

Ala

Ala

180

Ala

Leu

Leu

Ala

Leu

Trp

Arg

Leu

85

Leu

Gly

Leu

Leu

Leu

165

Leu

Phe

Gly

Thr

Arg

Leu

Ala

Leu

70

Asp

Leu

Val

Val

Arg

150

His

Thr

Gly

Val

Gln

Ala

Leu

Val

55

Arg

Leu

Ile

Ser

Val

135

Arg

Leu

Val

Phe

His

215

Gly

Cys

Leu

40

Ser

Glu

Arg

Asp

Leu

120

Ala

Val

Gln

Asp

Gln

200

Leu

Ala

Arg

25

Leu

Gly

Gly

Gln

Gly

105

Thr

Lys

Val

Pro

Leu

185

Gly

His

Thr

Val

Ala

Ala

Pro

Gly

90

Pro

Gly

Ala

Ala

Leu

170

Pro

Arg

Thr

Val

Leu

Ala

Arg

Glu

75

Met

Leu

Gly

Gly

Gly

155

Arg

Pro

Leu

Glu

Leu

Pro

Ala

Ala

60

Leu

Phe

Ser

Leu

Val

140

Glu

Ser

Ala

Leu

Ala

220

Gly

Trp

Cys

45

Ser

Ser

Ala

Trp

Ser

125

Tyr

Gly

Ala

Ser

His

205

Arg

Leu

Ala

30

Ala

Pro

Pro

Gln

Tyr

110

Tyr

Tyr

Ser

Ala

Ser

190

Leu

Ala

Phe

Leu

Val

Gly

Asp

Leu

95

Ser

Lys

Val

Gly

Gly

175

Glu

Ser

Arg

Arg

Val

Phe

Ser

Asp

80

Val

Asp

Glu

Phe

Ser

160

Ala

Ala

Ala

His

Val



225

Thr Pro Glu

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

<400>

33
281
PRT
Homo

33

Met Ala Met

1

Val

Val

Tyr

Trp

65

Lys

Glu

Leu

Thr

Lys
145

Leu

Thr

Ser

50

Asp

Trp

Glu

Val

Arg

130

Ala

Ile

Tyr

35

Lys

Pro

Gln

Thr

Arg

115

Gly

Leu

230

235

Ile Pro Ala Gly Leu Pro Ser Pro Arg Ser Glu

245

sapiens

Met

Val

20

Val

Ser

Asn

Leu

Ile

100

Glu

Arg

Gly

Glu

Ile

Tyr

Gly

Asp

Arg

85

Ser

Arg

Ser

Arg

Val

Phe

Phe

Ile

Glu

70

Gln

Thr

Gly

Asn

Lys
150

Gln

Thr

Thr

Ala

55

Glu

Leu

Val

Pro

Thr

135

Ile

Gly

Val

Asn

40

Cys

Ser

Val

Gln

Gln

120

Leu

Asn

Gly

Leu

25

Glu

Phe

Met

Arg

Glu

105

Arg

Ser

Ser

250

Pro

10

Leu

Leu

Leu

Asn

Lys

90

Lys

Val

Ser

Trp

Ser

Gln

Lys

Lys

Ser

75

Met

Gln

Ala

Pro

Glu
155

Leu

Ser

Gln

Glu

60

Pro

Ile

Gln

Ala

Asn

140

Ser

Gly

Leu

Met

45

Asp

Cys

Leu

Asn

His

125

Ser

Ser

Gln

Cys

30

Gln

Asp

Trp

Arg

Ile

110

Ile

Lys

Arg

Thr

15

Val

Asp

Ser

Gln

Thr

95

Ser

Thr

Asn

Ser

240

Cys

Ala

Lys

Tyr

Val

80

Ser

Pro

Gly

Glu

Gly
160



His

His

Gln

Tyr

Ser

225

Ser

Phe

Ser

Ser

Glu

Glu

Ile

210

Ala

Ile

Val

Phe

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

<400>

Phe

Lys

Glu
195

Tyr

Arg

Tyr

Ser

Phe
275

34
317
PRT
Homo

34

Met Arg Arg

1

Glu Met Gly

Pro Pro Pro

35

Phe Vval Ala

50

Leu

Gly

180

Ile

Lys

Asn

Gln

Val

260

Gly

Ser

165

Phe

Lys

Tyr

Ser

Gly

245

Thr

Ala

sapiens

Ala

Gly

20

Pro

Leu

Ser

Gly

Ala

Leu

Asn

Tyr

Glu

Thr

Cys

230

Gly

Asn

Phe

Arg

Pro

Pro

Gly

Leu

Tyr

Asn

Ser

215

Trp

Ile

Glu

Leu

Asp

Gly

His

Leu
55

His

Ile

Thr

200

Tyr

Ser

Phe

His

Val
280

Tyr

Ala

Gln

40

Gly

Leu

Tyr

185

Lys

Pro

Lys

Glu

Leu

265

Gly

Thr

Pro

25

Pro

Leu

Arg

170

Ser

Asn

Asp

Asp

Leu

250

Ile

Lys

10

His

Pro

Gly

Asn

Gln

Asp

Pro

Ala

235

Lys

Asp

Tyr

Glu

Ala

Gln

Gly

Thr

Lys

Ile

220

Glu

Glu

Met

Leu

Gly

Ala

Val
60

Glu

Tyr

Gln

205

Leu

Tyr

Asn

Asp

Arg

Pro

Ser

45

Val

Leu

Phe

190

Met

Leu

Gly

Asp

His
270

Gly

Leu

30

Arg

Cys

Val

175

Arg

Val

Met

Leu

Arg

255

Glu

Ser

15

His

Ser

Ser

Ile

Phe

Gln

Lys

Tyr

240

Ile

Ala

Glu

Ala

Met

Val



Ala

65

Glu

Ala

Pro

Lys

Ala

145

Glu

Ser

Trp

Asn

His

225

Tyr

Lys

Tyr

Leu

Asp

Asp

Asp

Glu

130

Met

Ala

Gly

Ala

Gln

210

Glu

Val

Gly

Ser

Phe

Gly

Phe

Ser

115

Leu

Val

Gln

Ser

Lys

195

Asp

Thr

Thr

Gly

Ile

Phe

Thr

Gln

100

Cys

Gln

Asp

Pro

His

180

Ile

Gly

Ser

Lys

Ser

260

Asn

Tyr

His

85

Asp

Arg

His

Gly

Phe

165

Lys

Ser

Phe

Gly

Thr

245

Thr

Val

Phe

70

Cys

Thr

Arg

Ile

Ser

150

Ala

Val

Asn

Tyr

Asp

230

Ser

Lys

Gly

Arg

Ile

Thr

Ile

Val

135

Trp

His

Ser

Met

Tyr

215

Leu

Ile

Tyr

Gly

Ala

Tyr

Leu

Lys

120

Gly

Leu

Leu

Leu

Thr

200

Leu

Ala

Lys

Trp

Phe

Gln

Arg

Glu

105

Gln

Ser

Asp

Thr

Ser

185

Phe

Tyr

Thr

Ile

Ser

265

Phe

Met

Ile

90

Ser

Ala

Gln

Leu

Ile

170

Ser

Ser

Ala

Glu

Pro

250

Gly

Lys

Asp

75

Leu

Gln

Phe

His

Ala

155

Asn

Trp

Asn

Asn

Tyr

235

Ser

Asn

Leu

Pro

Arg

Asp

Gln

Ile

140

Lys

Ala

Tyr

Gly

Ile

220

Leu

Ser

Ser

Arg

Asn

Leu

Thr

Gly

125

Arg

Arg

Thr

His

Lys

205

Cys

Gln

His

Glu

Ser

Arg

His

Lys

110

Ala

Ala

Ser

Asp

Asp

190

Leu

Phe

Leu

Thr

Phe

270

Gly

Ile

Glu

95

Leu

Val

Glu

Lys

Ile

175

Arg

Ile

Arg

Met

Leu

255

His

Glu

Ser

80

Asn

Ile

Gln

Lys

Leu

160

Pro

Gly

Val

His

Val

240

Met

Phe

Glu



275

Ile Ser Ile

290

Ala Thr Tyr

305

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

<400>

35
249
PRT
Homo

35

Met Ala Ala

1

Gly

Ala

Ser

Asp

65

Pro

Lys

Val

Thr

Thr

Cys

Leu

50

Gln

Ala

Gly

His

Val
130

Ala

Leu

35

Ser

Asp

Pro

Arg

Pro

115

Ser

Glu

Phe

Val

Gly

sapiens

Arg

Leu

20

Gly

Ala

Pro

Phe

Lys

100

Arg

Gly

Arg

Leu

Leu

Gln

Ser

Leu

85

Thr

Pro

Trp

280

285

Ser Asn Pro Ser Leu Leu Asp Pro Asp Gln Asp

295

300

Ala Phe Lys Val Arg Asp Ile Asp

310

Ser

Val

Leu

Glu

Glu

70

Asn

Arg

Gly

Glu

Gln

Pro

Leu

Pro

55

Leu

Arg

Ala

Gln

Glu
135

Arg

Leu

Ala

40

Ala

Asn

Leu

Arg

Asp

120

Ala

Arg

Ala

25

Val

Gln

Pro

Val

Arg

105

Gly

Arg

Arg

10

Leu

Val

Glu

Gln

Arg

90

Ala

Ala

Ile

315

Gly

Gly

Ser

Glu

Thr

75

Pro

Ile

Gln

Asn

Arg

Leu

Leu

Leu

60

Glu

Arg

Ala

Ala

Ser
140

Arg

Gly

Gly

45

Val

Glu

Arg

Ala

Gly

125

Ser

Gly

Leu

30

Ser

Ala

Ser

Ser

His

110

Val

Ser

Glu

15

Ala

Arg

Glu

Gln

Ala

95

Asp

Pro

Pro

Leu

Ala

Glu

Asp

80

Pro

Glu

Gly

Leu



Arg

145

Tyr

Leu

Glu

Leu

Arg

225

Thr

Tyr

Tyr

Lys

Glu

Cys

210

Ile

Tyr

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

<400>

Asn

Leu

Leu

Phe
195

Gln

Arg

Phe

36
250
PRT
Homo

36

Met Pro Ala

1

Asn

Leu

Leu

Leu
65

Met

Ser

Thr

50

Gln

Gly

Trp

35

Gln

Gly

Arg

Tyr

Asp

180

Ser

Val

Thr

Gly

Gln

Cys

165

Leu

Ala

Ser

Leu

Leu
245

sapiens

Ser

Gly

20

Gly

Gln

Thr

Ser

Pro

Ala

Thr

Gly

Ile

150

Gln

Leu

Thr

Gly

Pro

230

Phe

Pro

Val

Ala

Glu

Gly
70

Gly

Val

Val

Ala

Leu

215

Trp

Gln

Phe

Arg

Leu

Leu

55

Pro

Glu

His

Asp

Ala

200

Leu

Ala

Val

Leu

Glu

Gly

40

Gln

Ser

Phe

Phe

Gly

185

Ser

Ala

His

His

Leu

Pro

25

Ala

Ser

Gln

Ile

Asp

170

Val

Ser

Leu

Leu

Ala

10

Ala

Val

Leu

Asn

Val

155

Glu

Leu

Leu

Arg

Lys
235

Pro

Leu

Ala

Arg

Gly
75

Thr

Gly

Ala

Gly

Pro

220

Ala

Lys

Ser

Cys

Arg

60

Glu

Arg

Lys

Leu

Pro

205

Gly

Ala

Gly

Val

Ala

45

Glu

Gly

Ala

Ala

Arg

190

Gln

Ser

Pro

Pro

Ala

30

Met

Val

Tyr

Gly

Val

175

Cys

Leu

Ser

Phe

Pro

15

Leu

Ala

Ser

Pro

Leu

160

Tyr

Leu

Arg

Leu

Leu
240

Gly

Trp

Leu

Arg

Trp
80



Gln

Gly

Lys

Asp

Gly

145

Gly

Thr

Leu

Asn

Leu

225

His

Ser

Glu

Gln

Asp

130

Arg

Val

Met

Phe

Ser

210

Ser

Gly

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

<400>

Leu

Arg

His

115

Ser

Gly

Tyr

Gly

Arg

195

Cys

Val

Thr

37
285
PRT
Homo

37

Met Asp Asp

1

Pro

Ser

100

Ser

Asp

Leu

Leu

Gln

180

Cys

Tyr

Ile

Phe

Glu

85

Arg

Val

Val

Gln

Leu

165

Val

Ile

Ser

Ile

Leu
245

sapiens

Gln

Lys

Leu

Thr

Ala

150

Tyr

Val

Arg

Ala

Pro

230

Gly

Ser

Arg

His

Glu

135

Gln

Ser

Ser

Ser

Gly

215

Arg

Phe

Ser

Arg

Leu

120

Val

Gly

Gln

Arg

Met

200

Val

Ala

Val

Asp

Ala

105

Val

Met

Tyr

Val

Glu

185

Pro

Phe

Arg

Lys

Ala

90

Val

Pro

Trp

Gly

Leu

170

Gly

Ser

His

Ala

Leu
250

Leu

Leu

Ile

Gln

Val

155

Phe

Gln

His

Leu

Lys
235

Glu

Thr

Asn

Pro

140

Arg

Gln

Gly

Pro

His

220

Leu

Ala

Gln

Ala

125

Ala

Ile

Asp

Arg

Asp

205

Gln

Asn

Trp

Lys

110

Thr

Leu

Gln

Val

Gln

190

Arg

Gly

Leu

Glu

95

Gln

Ser

Arg

Asp

Thr

175

Glu

Ala

Asp

Ser

Asn

Lys

Lys

Arg

Ala

160

Phe

Thr

Tyr

Ile

Pro
240

Ser Thr Glu Arg Glu Gln Ser Arg Leu Thr Ser Cys Leu

5

10
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Lys

Arg

Ala

Ser

65

Ala

Ala

Lys

Ser

Asp

145

Gly

Ala

Phe

Gly

Lys

Lys

Ala

50

Phe

Glu

Pro

Ile

Arg

130

Cys

Ser

Leu

Phe

His
210

Arg

Glu

35

Thr

Tyr

Leu

Lys

Phe

115

Asn

Leu

Tyr

Glu

Ile

195

Leu

Glu

20

Ser

Leu

Gln

Gln

Ala

100

Glu

Lys

Gln

Thr

Glu

180

Tyr

Ile

Glu

Pro

Leu

Val

Gly

85

Gly

Pro

Arg

Leu

Phe

165

Lys

Gly

Gln

Met

Ser

Leu

Ala

70

His

Leu

Pro

Ala

Ile

150

Val

Glu

Gln

Arg

Lys

Val

Ala

55

Ala

His

Glu

Ala

Val

135

Ala

Pro

Asn

Val

Lys
215

Leu

Arg

40

Leu

Leu

Ala

Glu

Pro

120

Gln

Asp

Trp

Lys

Leu

200

Lys

Lys

25

Ser

Leu

Gln

Glu

Ala

105

Gly

Gly

Ser

Leu

Ile

185

Tyr

Val

Glu

Ser

Ser

Gly

Lys

90

Pro

Glu

Pro

Glu

Leu

170

Leu

Thr

His

Cys

Lys

Cys

Asp

75

Leu

Ala

Gly

Glu

Thr

155

Ser

Val

Asp

Val

Val

Asp

Cys

60

Leu

Pro

Val

Asn

Glu

140

Pro

Phe

Lys

Lys

Phe
220

Ser

Gly

45

Leu

Ala

Ala

Thr

Ser

125

Thr

Thr

Lys

Glu

Thr

205

Gly

Ile

30

Thr

Ser

Gly

Ala

110

Ser

Val

Ile

Arg

Thr

190

Tyr

Asp

Leu

Leu

Val

Leu

Ala

95

Gly

Gln

Thr

Gln

Gly

175

Gly

Ala

Glu

Pro

Leu

Val

Arg

80

Gly

Leu

Asn

Gln

Lys

160

Ser

Tyr

Met

Leu



Ser Leu Val

225

Pro Asn Asn

Asp Glu Leu

Asp Gly Asp

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

<400>

275

38
240
PRT
Homo

38

Met Glu Glu

1

Thr

Cys

Ala

Leu

65

Glu

His

Leu

Asp

Ser

Gly

50

Gly

Gln

Leu

Trp

Ile

Val

35

Leu

Glu

Leu

Thr

Glu
115

Thr

Ser

Gln

260

Val

Leu

Cys

245

Leu

Thr

sapiens

Ser

Pro

20

Ala

Ala

Met

Ile

Gly

100

Thr

Val

Phe

Arg

Val

Val

Gln

85

Ala

Gln

Phe

230

Tyr

Ala

Phe

Val

Thr

Val

Gln

Thr

70

Glu

Asn

Leu

Arg

Ser

Ile

Phe

Arg

Arg

Gly

Gly

55

Arg

Arg

Ser

Gly

Cys

Ala

Pro

Gly
280

Pro

Leu

Leu

40

Trp

Leu

Arg

Ser

Leu
120

Ile

Gly

Arg

265

Ala

Ser

Gly

25

Gly

Phe

Pro

Ser

Leu

105

Ala

Gln

Ile

250

Glu

Leu

Val

10

Arg

Leu

Leu

Asp

His

90

Thr

Phe

Asn

235

Ala

Asn

Lys

Phe

Ser

Leu

Leu

Gly

75

Glu

Gly

Leu

Met

Lys

Ala

Leu

Val

His

Leu

Gln

60

Pro

Val

Ser

Arg

Pro

Leu

Gln

Leu
285

Val

Arg

Leu

45

Leu

Ala

Asn

Gly

Gly
125

Glu

Glu

Ile
270

Asp

Arg

30

Leu

His

Gly

Pro

Gly

110

Leu

Thr

Glu

255

Ser

Gly

15

Gln

Met

Trp

Ser

Ala

95

Pro

Ser

Leu
240

Gly

Leu

Gln

Ser

Gly

Arg

Trp

80

Ala

Leu

Tyr



His

Ser

145

Thr

Leu

Ser

Leu

Val
225

Asp

130

Lys

Ile

Glu

Ser

Glu
210

Arg

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

<400>

Gly

Val

Thr

Leu

Arg

195

Ala

Leu

39
251
PRT
Homo

39

Met Ala Glu

1

Met Leu Pro

Ala Arg Trp

35

Gly Leu Thr

50

Ala Cys Vval

65

Ala

Gln

His

Leu

180

Val

Gly

Arg

Leu

Leu

Gly

165

Val

Trp

Glu

Asp

sapiens

Asp

Glu

20

Ala

Thr

Gln

Leu

His

Leu

Tyr

Phe

Val

Gly

150

Leu

Ser

Trp

Lys

Gly
230

Gly

Gly

Thr

Leu

Gln
70

Val

135

Gly

Tyr

Gln

Asp

Val

215

Thr

Leu

Ser

Cys

Leu

55

Ala

Thr

Val

Lys

Gln

Ser

200

Val

Arg

Ser

Cys

Cys

40

Val

Leu

Lys

Gly

Arg

Ser

185

Ser

Val

Ser

Phe

Arg

25

Leu

Ser

Lys

Ala

Cys

Thr

170

Pro

Phe

Arg

Tyr

Gly

10

Pro

Val

Gln

Gly

Gly

Pro

155

Pro

Cys

Leu

Val

Phe
235

Glu

Lys

Leu

Leu

Gln
75

Tyr

140

Leu

Arg

Gly

Gly

Leu
220

Thr

Ala

Leu

Arg

60

Glu

Tyr

Gly

Tyr

Arg

Gly

205

Asp

Ala

Ala

Arg

Pro

45

Ala

Phe

Tyr

Leu

Pro

Ala

190

Val

Glu

Phe

Ser

Ser

30

Phe

Gln

Ala

Ile

Ala

Glu

175

Thr

Val

Arg

Met

Val

15

Ser

Leu

Gly

Pro

Tyr

Ser

160

Glu

Ser

His

Leu

Val
240

Glu

Ser

Ala

Glu

Ser
80



His

Ala

Gln

Lys

Gly

145

Glu

Ile

Gln

Phe

Lys

225

Glu

Gln

His

Phe

Asn

130

Asp

Cys

Thr

Leu

Gln

210

Leu

Asp

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

<400>

Gln

Leu

Pro
115

Arg

Tyr

Ser

Val

Leu
195

Pro

Met

Lys

40
199
PRT
Homo

40

Met Thr Leu

Val

Thr

100

Ala

Met

Phe

Glu

Val

180

Met

Ile

Val

Thr

Tyr

85

Val

Leu

Asn

Ile

Ile

165

Ile

Gly

Tyr

Asn

Phe
245

sapiens

His

Pro

Ala

Val

His

Tyr

Tyr

150

Arg

Thr

Thr

Leu

Val

230

Phe

Pro

Arg

Trp

Thr

135

Ser

Gln

Lys

Lys

Gly

215

Ser

Gly

Leu

Gln

Glu

120

Asn

Gln

Ala

Val

Ser

200

Ala

Asp

Ala

Arg

Thr

105

His

Lys

Val

Gly

Thr

185

Val

Met

Ile

Phe

Ala

90

Pro

Glu

Phe

Thr

Arg

170

Asp

Cys

Phe

Ser

Leu
250

Asp

Thr

Leu

Leu

Phe

155

Pro

Ser

Glu

Ser

Leu

235

Leu

Gly

Gln

Gly

Leu

140

Asn

Tyr

Val

Leu

220

Val

Asp

His

Leu

125

Ile

Gly

Lys

Pro

Gly

205

Gln

Asp

Lys

Phe

110

Ala

Pro

Met

Pro

Glu

190

Ser

Glu

Tyr

Pro

95

Phe

Glu

Thr

Asp

175

Pro

Asn

Gly

Thr

Arg

Asn

Thr

Ser

Ser

160

Ser

Thr

Trp

Asp

Lys
240

Ser Pro Ile Thr Cys Glu Phe Leu Phe Ser Thr



Ala

Leu

Trp

Trp

65

Met

Glu

Gln

Tyr

Met

145

Thr

Glu

Ala

Leu

Ser

Leu

50

Leu

Ala

Pro

Asn

Asn

130

Ile

Tyr

His

Asn

<210>
<211>
<212>

Ile

His

35

Phe

Ile

Lys

Pro

Gly

115

Asp

Gln

Glu

Gln

Pro
195

41
391
PRT

Ser

20

Ser

Cys

Phe

Phe

Cys

100

Leu

Val

Thr

Leu

Val

180

Gln

Pro

Arg

Ser

Ile

Gly

85

Val

Tyr

Ala

Leu

His

165

Leu

Phe

Lys

Thr

Ile

Phe

70

Pro

Asn

Leu

Pro

Thr

150

Val

Lys

Ile

Met

Gln

Val

55

Leu

Leu

Lys

Ile

Phe

135

Asn

Gly

Asn

Ser

Cys

Gly

40

Met

Gln

Pro

Val

Tyr

120

Glu

Lys

Asp

Asn

Leu

25

Ala

Leu

Leu

Ser

Ser

105

Gly

Val

Ser

Thr

Thr
185

10

Ser

Gln

Leu

Glu

Lys

90

Asp

Gln

Arg

Lys

Ile

170

Tyr

His

Arg

Phe

Thr

75

Trp

Trp

Val

Leu

Ile

155

Asp

Trp

Leu

Ser

Leu

60

Ala

Gln

Lys

Ala

Tyr

140

Gln

Leu

Gly

Glu

Ser

45

Cys

Lys

Met

Leu

Pro

125

Lys

Asn

Ile

Ile

Asn

30

Trp

Ser

Glu

Ala

Glu

110

Asn

Asn

Val

Phe

Ile
190

15

Met

Lys

Phe

Pro

Ser

95

Ile

Ala

Lys

Gly

Asn

175

Leu

Pro

Leu

Ser

Cys

80

Ser

Leu

Asn

Asp

Gly

160

Ser

Leu



<213>

<400>

Homo
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Met Gly Tyr

1

Pro

Arg

Leu

Arg

65

Ser

Asp

Gln

Asp

Pro

145

Lys

Lys

Pro

Arg

Ala

Ser

50

Ser

Gly

Pro

Gln

Gly

130

Tyr

Ser

Lys

Pro

Glu

Gly

35

Leu

Glu

Thr

Asp

Pro

115

His

Ser

Asn

Ala

Gly
195

sapiens

Pro

Arg

20

Glu

Ala

Leu

Pro

Ser

100

Leu

Gln

Glu

Glu

Gly

180

Pro

Glu

Gly

Gly

Leu

Arg

Gly

85

Pro

Glu

Met

Glu

Gly

165

Pro

Gln

Val

Ser

Asn

His

Arg

70

Thr

Ile

Pro

Ala

Glu

150

Ala

Pro

Gly

Glu

Gln

Ser

Leu

55

Glu

Ser

Thr

Gly

Leu

135

Ser

Asp

Gly

Pro

Arg

Gly

Cys

40

Leu

Arg

Gly

Ser

Glu

120

Leu

Arg

Gly

Pro

Pro
200

Arg

Cys

25

Leu

Thr

Gly

Thr

His

105

Ala

Asn

Arg

Pro

Asn

185

Gly

Glu

10

Gly

Leu

Leu

Ala

Leu

90

Leu

Ala

Phe

Val

Val

170

Gly

Ile

Leu

Cys

Phe

Cys

Glu

75

Ser

Gly

Leu

Phe

Arg

155

Lys

Pro

Pro

Leu

Gly

Leu

Cys

60

Ser

Ser

Gln

His

Phe

140

Arg

Asn

Pro

Gly

Pro

Gly

Gly

45

Tyr

Arg

Leu

Pro

Ser

125

Pro

Asn

Lys

Gly

Ile
205

Ala

Ala

30

Phe

Leu

Leu

Gly

Ser

110

Asp

Asp

Lys

Lys

Pro

190

Pro

Ala

15

Pro

Phe

Glu

Gly

Gly

95

Pro

Ser

Glu

Arg

Lys

175

Pro

Gly

Ala

Ala

Gly

Leu

Gly

80

Leu

Lys

Gln

Lys

Ser

160

Gly

Gly

Ile



Pro

Pro

225

Ala

Gly

Asp

Arg

Ser

305

Glu

Glu

Leu

Ile

Leu
385

Gly

210

Gln

Gly

Ser

Trp

Ser

290

Gln

Val

Thr

Leu

Ser

370

Gly

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

Thr

Gly

Thr

Ala

Ser

275

Gly

Val

Val

Gly

Lys

355

Ile

Glu

42
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PRT
Homo

Thr

Pro

Arg

Ile

260

Arg

Glu

Glu

Val

Lys

340

Ala

Asn

Ala

Val

Pro

Glu

245

Gln

Ile

Leu

Val

Asp

325

Thr

Arg

Met

Pro

sapiens

Met

Gly

230

Asn

Val

Thr

Glu

Tyr

310

Glu

Asn

Gln

Ser

Ala
390

Gly

215

Leu

Gln

Lys

Met

Val

295

Tyr

Lys

Tyr

Lys

Lys

375

Ser

Pro

Gln

Pro

Asn

Asn

280

Leu

Ile

Pro

Asn

Ile

360

His

Pro

Gly

Ala

Asp

265

Pro

Val

Asn

Phe

Thr

345

Ala

Thr

Gly

Pro

Val

250

Leu

Lys

Asp

Phe

Leu

330

Cys

Val

Thr

Pro

Ser

235

Val

Ser

Val

Gly

Thr

315

Gln

Tyr

Lys

Phe

Pro

220

Gly

His

Gly

Phe

Thr

300

Asp

Cys

Thr

Met

Phe
380

Gly

Ala

Leu

Gly

Lys

285

Tyr

Phe

Thr

Ala

Val

365

Gly

Pro

Ala

Gln

Val

270

Leu

Phe

Ala

Arg

Gly

350

His

Ala

Pro

Asp

Gly

255

Leu

His

Ile

Ser

Ser

335

Val

Ala

Ile

Gly

Lys

240

Gln

Asn

Pro

Tyr

Tyr

320

Ile

Cys

Asp

Arg



<400>
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Ala Cys Pro

1

Ala

Ala

Gln

Gly

65

Thr

Gln

Ser

Ala

Asn

145

Gln

Trp

Pro

Ser

Gly

Asn

50

Leu

Lys

Leu

Leu

Leu

130

Ser

Arg

Gln

Glu

Pro

Leu

35

Val

Ala

Glu

Glu

Ala

115

Ala

Ala

Leu

Leu

Ile
195

Trp

Arg

20

Leu

Leu

Gly

Leu

Leu

100

Leu

Leu

Phe

Gly

Thr

180

Pro

Ala

Leu

Asp

Leu

Val

Val

85

Arg

His

Thr

Gly

Val

165

Gln

Ala

Val

Arg

Leu

Ile

Ser

70

Val

Arg

Leu

Val

Phe

150

His

Gly

Gly

Ser

Glu

Arg

Asp

55

Leu

Ala

Val

Gln

Asp

135

Gln

Leu

Ala

Leu

Gly

Gly

Gln

40

Gly

Thr

Lys

Val

Pro

120

Leu

Gly

His

Thr

Pro
200

Ala

Pro

25

Gly

Pro

Gly

Ala

Ala

105

Leu

Pro

Arg

Thr

Val

185

Ser

Arg

10

Glu

Met

Leu

Gly

Gly

90

Gly

Arg

Pro

Leu

Glu

170

Leu

Pro

Ala

Leu

Phe

Ser

Leu

75

Val

Glu

Ser

Ala

Leu

155

Ala

Gly

Arg

Ser

Ser

Ala

Trp

60

Ser

Tyr

Gly

Ala

Ser

140

His

Arg

Leu

Ser

Pro

Pro

Gln

45

Tyr

Tyr

Tyr

Ser

Ala

125

Ser

Leu

Ala

Phe

Glu
205

Gly

Asp

30

Leu

Ser

Lys

Val

Gly

110

Gly

Glu

Ser

Arg

Arg
190

Ser

15

Asp

Val

Asp

Glu

Phe

95

Ser

Ala

Ala

Ala

His

175

Val

Ala

Pro

Ala

Pro

Asp

80

Phe

Val

Ala

Arg

Gly

160

Ala

Thr
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<211>
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<213>

<400>

43
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Homo
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Gln Val Ser

1

Thr

Asp

Gly

Ile

65

Lys

Asp

Phe

Glu

Glu

Glu

Phe

50

Ser

Val

Lys

His

Phe
130

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

<400>

Tyr

Ile
35

Tyr

Leu

Arg

Val

Val
115

Cys

44
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PRT
Homo

44

Val Ser His

1

sapiens

His

Lys

20

Met

Leu

His

Ser

Tyr

100

Asn

Val

Arg

Lys

Lys

Ile

Tyr

Val

85

Leu

Gly

Leu

sapiens

Tyr

Glu

Val

Ser

Gln

70

Asn

Asn

Gly

Pro

Lys

Gln

Leu

55

Lys

Ser

Val

Glu

Arg

Gly

Asn

40

Lys

Asp

Leu

Thr

Leu
120

Ile

Phe

25

Asn

Gly

Glu

Met

Thr

105

Ile

Gln

10

Ile

Ser

Tyr

Glu

Val

90

Asp

Leu

Ser

Leu

Val

Phe

Pro

75

Ala

Asn

Ile

Ile

Thr

Ile

Ser

60

Leu

Ser

Thr

His

Lys

Ser

Ile

45

Gln

Phe

Leu

Ser

Gln
125

Val

Gln

30

Asn

Glu

Gln

Thr

Leu

110

Asn

Gln

15

Cys

Val

Leu

Tyr

95

Asp

Pro

Phe

Glu

Asp

Asn

Lys

80

Lys

Asp

Gly

Arg Tyr Pro Arg Ile Gln Ser Ile Lys Val Gln Phe Thr

5

10

15



Glu Tyr

Glu Ile

Phe Tyr
50

Ser Leu
65

Val Arg

Lys Val

His Val

Phe Cys
130

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

<220>
<223>

<400>

Ser Gly
1

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

<220>
<223>

Lys Lys Glu Lys Gly Phe Ile Leu
20 25

Met Lys Val Gln Asn Asn Ser Val
35 40

Leu Ile Ser Leu Lys Gly Tyr Phe
55

His Tyr Gln Lys Asp Glu Glu Pro
70

Ser Val Asn Ser Leu Met Val Ala
85 90

Tyr Leu Asn Val Thr Thr Asp Asn
100 105

Asn Gly Gly Glu Leu Ile Leu Ile
115 120

Val Leu

45

10

PRT

Artificial Sequence

Peptide linker (SG4)2
45
Gly Gly Gly Ser Gly Gly Gly Gly

5 10

46
14
PRT
Artificial Sequencs

Peptide linker

Thr

Ile

Ser

Leu

75

Ser

Thr

His

Ser

Ile

Gln

60

Phe

Leu

Ser

Gln

Gln

Asn

45

Glu

Gln

Thr

Leu

Asn
125

Lys

30

Cys

Val

Leu

Tyr

Asp

110

Pro

Glu

Asp

Asn

Lys

Lys

95

Asp

Gly

Asp

Gly

Ile

Lys

80

Asp

Phe

Glu



<400> 46

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
1 5 10

<210> 47

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide linker

<400> 47

Gly Ser Pro Gly Ser Ser Ser Ser Gly Ser
1 5 10

<210> 48

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide linker

<400> 48
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15

Gly Gly Gly Ser
20

<210> 49

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide linker

<400> 49
Gly Ser Gly Ser Gly Asn Gly Ser
1 5

<210> 50



<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> Peptide Linker

<400> 50

Gly Gly Ser Gly Ser Gly Ser Gly
1 5

<210> 51

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide linker

<400> 51

Gly Gly Ser Gly Ser Gly
1 5

<210> 52

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide linker

<400> 52
Gly Gly Ser Gly
1

<210> 53

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide linker

<400> 53

Gly Gly Ser Gly Asn Gly Ser Gly
1 5



<210> 54
<211> 8
<212> PRT

<213> Artificial Sequence

<220>

<223> Peptide Linker

<400> 54

Gly Gly Asn Gly Ser Gly Ser Gly

1

<210> 55
<211> 6
<212> PRT

5

<213> Artificial Sequence

<220>

<223> Peptide linker

<400> 55
Gly Gly Asn
1

<210> 56
<211> 178
<212> PRT
<213> Homo

<400> 56
Arg Glu Gly
1

Leu Arg Gln

Ile Asp Gly
35

Ser Leu Thr
50

Val Ala Lys
65

Gly Ser
5

sapiens

Pro Glu

Gly Met

20

Pro Leu

Gly Gly

Ala Gly

Gly

Leu

Phe

Ser

Leu

Val
70

Ser

Ala

Trp

Ser

55

Tyr

Pro

Gln

Tyr

40

Tyr

Asp

Leu

25

Ser

Lys

Val

Asp

10

Val

Asp

Glu

Phe

Pro

Ala

Pro

Asp

Phe
75

Ala Gly

Gln Asn

Gly Leu
45

Thr Lys
60

Gln Leu

Leu

Val

30

Ala

Glu

Glu

Leu Asp

15

Leu Leu

Gly val

Leu Val

Leu Arg
80



Arg

Leu

Val

Phe

His

145

Gly

Gly

Val

Gln

Asp

Gln

130

Leu

Ala

Leu

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

<220>
<223>

<400>

Val

Pro

Leu

115

Gly

His

Thr

57

366
PRT

Ala

Leu

100

Pro

Arg

Thr

Val

Gly

85

Arg

Pro

Leu

Glu

Leu
165

Glu

Ser

Ala

Leu

Ala

150

Gly

Gly

Ala

Ser

His

135

Leu

Artificial Sequence

dimeric hu 4-1BBL connected by (G4S)2

57

Ser

Ala

Ser

120

Leu

Ala

Phe

Gly

Gly

105

Glu

Ser

Arg

Arg

Ser

90

Ala

Ala

Ala

His

Val
170

Val

Ala

Arg

Gly

Ala

155

Thr

Ser

Ala

Asn

Gln

140

Trp

Pro

Leu

Leu

Ser

125

Arg

Gln

Glu

Ala

Ala

110

Ala

Leu

Leu

Ile

Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp Pro Ala Gly Leu

1

5

10

Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln Asn Val

20

25

30

Ile Asp Gly Pro Leu Ser Trp Tyr Ser Asp Pro Gly Leu Ala

35

40

45

Ser Leu Thr Gly Gly Leu Ser Tyr Lys Glu Asp Thr Lys Glu

50

55

60

Leu

95

Leu

Phe

Gly

Thr

Pro
175

Leu
15

Leu

Leu

His

Thr

Gly

Val

Gln

160

Ala

Asp

Leu

Val

Val



Val

65

Arg

Leu

Val

Phe

His

145

Gly

Gly

Glu

Met

Leu

225

Gly

Gly

Ala

Val

Gln

Asp

Gln

130

Leu

Ala

Leu

Leu

Phe

210

Ser

Leu

Val

Lys

Val

Pro

Leu

115

Gly

His

Thr

Gly

Ser

195

Ala

Trp

Ser

Tyr

Ala

Ala

Leu

100

Pro

Arg

Thr

Val

Gly

180

Pro

Gln

Tyr

Tyr

Tyr
260

Gly

Gly

85

Arg

Pro

Leu

Glu

Leu

165

Gly

Asp

Leu

Ser

Lys

245

Val

Val

70

Glu

Ser

Ala

Leu

Ala

150

Gly

Gly

Asp

Val

Asp

230

Glu

Phe

Tyr

Gly

Ala

Ser

His

135

Arg

Leu

Ser

Pro

Ala

215

Pro

Asp

Phe

Tyr

Ser

Ala

Ser

120

Leu

Ala

Phe

Gly

Ala

200

Gln

Gly

Thr

Gln

Val

Gly

Gly

105

Glu

Ser

Arg

Arg

Gly

185

Gly

Asn

Leu

Lys

Leu
265

Phe

Ser

90

Ala

Ala

Ala

His

Val

170

Gly

Leu

Val

Ala

Glu

250

Glu

Phe

75

Val

Ala

Arg

Gly

Ala

155

Thr

Gly

Leu

Leu

Gly

235

Leu

Leu

Gln

Ser

Ala

Asn

Gln

140

Trp

Pro

Ser

Asp

Leu

220

Val

Val

Arg

Leu

Leu

Leu

Ser

125

Arg

Gln

Glu

Arg

Leu

205

Ile

Ser

Val

Arg

Glu

Ala

Ala

110

Ala

Leu

Leu

Ile

Glu

190

Arg

Asp

Leu

Ala

Val
270

Leu

Leu

95

Leu

Phe

Gly

Thr

Pro

175

Gly

Gln

Gly

Thr

Lys

255

Val

Arg

80

His

Thr

Gly

Val

Gln

160

Ala

Pro

Gly

Pro

Gly

240

Ala

Ala



Gly

Arg

Pro

305

Leu

Glu

Leu

Glu

Ser

290

Ala

Leu

Ala

Gly

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

<220>
<223>

<400>

Gly
275

Ala

Ser

His

Arg

Leu

355

58
360
PRT

Ser

Ala

Ser

Leu

Ala

340

Phe

Gly

Gly

Glu

Ser

325

Arg

Arg

Ser

Ala

Ala

310

Ala

His

Val

Val

Ala

295

Arg

Gly

Ala

Thr

Artificial Sequence

Ser

280

Ala

Asn

Gln

Trp

Pro
360

Leu

Leu

Ser

Arg

Gln

345

Glu

Ala

Ala

Ala

Leu

330

Leu

Ile

Leu

Leu

Phe

315

Gly

Thr

Pro

dimeric hu 4-1BBL (80-254) connected

58

Asp Pro Ala

1

Val Ala Gln

Asp Pro Gly

35

Glu Asp Thr

50

Phe Phe Gln

65

Gly

Asn

20

Leu

Lys

Leu

Leu

Val

Ala

Glu

Glu

Leu

Leu

Gly

Leu

Leu
70

Asp

Leu

Val

Val

55

Arg

Leu

Ile

Ser

40

Val

Arg

Arg

Asp

25

Leu

Ala

Val

Gln

10

Gly

Thr

Lys

Val

Gly

Pro

Gly

Ala

Ala
75

His

Thr

300

Gly

Val

Gln

Ala

by (G4S)2 linker

Met

Leu

Gly

Gly

60

Gly

Leu

285

Val

Phe

His

Gly

Gly
365

Phe

Ser

Leu

45

Val

Glu

Gln

Asp

Gln

Leu

Ala

350

Leu

Ala

Trp

30

Ser

Tyr

Gly

Pro

Leu

Gly

His

335

Thr

Gln

15

Tyr

Tyr

Tyr

Ser

Leu

Pro

Arg

320

Thr

Val

Leu

Ser

Lys

Val

Gly
80



Ser

Ala

Ala

Ala

His

145

Val

Gly

Leu

Ile

Ser

225

Val

Arg

Leu

Val

Val

Ala

Arg

Gly

130

Ala

Thr

Gly

Arg

Asp

210

Leu

Ala

Val

Gln

Asp
290

Ser

Ala

Asn

115

Gln

Trp

Pro

Gly

Gln

195

Gly

Thr

Lys

Val

Pro

275

Leu

Leu

Leu

100

Ser

Arg

Gln

Glu

Ser

180

Gly

Pro

Gly

Ala

Ala

260

Leu

Pro

Ala

85

Ala

Ala

Leu

Leu

Ile

165

Gly

Met

Leu

Gly

Gly

245

Gly

Arg

Pro

Leu

Leu

Phe

Gly

Thr

150

Pro

Gly

Phe

Ser

Leu

230

Val

Glu

Ser

Ala

His

Thr

Gly

Val

135

Gln

Ala

Gly

Ala

Trp

215

Ser

Tyr

Gly

Ala

Ser
295

Leu

Val

Phe

120

His

Gly

Gly

Gly

Gln

200

Tyr

Tyr

Tyr

Ser

Ala

280

Ser

Gln

Asp

105

Gln

Leu

Ala

Leu

Ser

185

Leu

Ser

Lys

Val

Gly

265

Gly

Glu

Pro

90

Leu

Gly

His

Thr

Pro

170

Asp

Val

Asp

Glu

Phe

250

Ser

Ala

Ala

Leu

Pro

Arg

Thr

Val

155

Ser

Pro

Ala

Pro

Asp

235

Phe

Val

Ala

Arg

Arg

Pro

Leu

Glu

140

Leu

Pro

Ala

Gln

Gly

220

Thr

Gln

Ser

Ala

Asn
300

Ser

Ala

Leu

125

Ala

Gly

Arg

Gly

Asn

205

Leu

Lys

Leu

Leu

Leu

285

Ser

Ala

Ser

110

His

Arg

Leu

Ser

Leu

190

Val

Ala

Glu

Glu

Ala

270

Ala

Ala

Ala

95

Ser

Leu

Ala

Phe

Glu

175

Leu

Leu

Gly

Leu

Leu

255

Leu

Leu

Phe

Gly

Glu

Ser

Arg

Arg

160

Gly

Asp

Leu

Val

Val

240

Arg

His

Thr

Gly



Phe

305

His

Gly

Gly

Gln

Leu

Ala

Leu

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

<220>
<223>

<400>

Gly Arg Leu Leu His Leu Ser Ala Gly Gln Arg Leu Gly Val

His

Thr

Pro
355

59
416
PRT

Thr

Val
340

Ser

310

315

320

Glu Ala Arg Ala Arg His Ala Trp Gln Leu Thr Gln

325

330

335

Leu Gly Leu Phe Arg Val Thr Pro Glu Ile Pro Ala

Pro Arg Ser Glu

Artificial Sequence

360

345

dimeric hu 4-1BBL (52-254) connected

59

Pro Trp Ala

1

Pro

Leu

Val

Ala

65

Glu

Glu

Arg

Leu

Leu

50

Gly

Leu

Leu

Leu

Asp

35

Leu

Val

Val

Arg

Val

Arg

20

Leu

Ile

Ser

Val

Arg
100

Ser

Glu

Arg

Asp

Leu

Ala

85

Val

Gly

Gly

Gln

Gly

Thr

70

Lys

Val

Ala

Pro

Gly

Pro

55

Gly

Ala

Ala

Arg

Glu

Met

40

Leu

Gly

Gly

Gly

Ala

Leu

25

Phe

Ser

Leu

Val

Glu
105

Ser

10

Ser

Ala

Trp

Ser

Tyr

90

Gly

Pro

Pro

Gln

Tyr

Tyr

75

Tyr

Ser

by (G4S)2 linker

Gly

Asp

Leu

Ser

60

Lys

Val

Gly

Ser

Asp

Val

45

Asp

Glu

Phe

Ser

350

Ala

Pro

30

Ala

Pro

Asp

Phe

Val
110

Ala

15

Ala

Gln

Gly

Thr

Gln

95

Ser

Ser

Gly

Asn

Leu

Lys

80

Leu

Leu



Ala

Ala

Ala

145

Leu

Leu

Ile

Gly

Gly

225

Asp

Leu

Ser

Lys

Val
305

Leu

Leu

130

Phe

Gly

Thr

Pro

Gly

210

Ser

Asp

Val

Asp

Glu

290

Phe

His

115

Thr

Gly

Val

Gln

Ala

195

Gly

Ala

Pro

Ala

Pro

275

Asp

Phe

Leu

Val

Phe

His

Gly

180

Gly

Gly

Ala

Ala

Gln

260

Gly

Thr

Gln

Gln

Asp

Gln

Leu

165

Ala

Leu

Ser

Ser

Gly

245

Asn

Leu

Lys

Leu

Pro

Leu

Gly

150

His

Thr

Pro

Pro

Pro

230

Leu

Val

Ala

Glu

Glu
310

Leu

Pro

135

Arg

Thr

Val

Ser

Trp

215

Arg

Leu

Leu

Gly

Leu

295

Leu

Arg

120

Pro

Leu

Glu

Leu

Pro

200

Ala

Leu

Asp

Leu

Val

280

Val

Arg

Ser

Ala

Leu

Ala

Gly

185

Arg

Val

Arg

Leu

Ile

265

Ser

Val

Arg

Ala

Ser

His

Arg

170

Leu

Ser

Ser

Glu

Arg

250

Asp

Leu

Ala

Val

Ala

Ser

Leu

155

Ala

Phe

Glu

Gly

Gly

235

Gln

Gly

Thr

Lys

Val
315

Gly

Glu

140

Ser

Arg

Arg

Gly

Ala

220

Pro

Gly

Pro

Gly

Ala

300

Ala

Ala

125

Ala

Ala

His

Val

Gly

205

Arg

Glu

Met

Leu

Gly

285

Gly

Gly

Ala

Arg

Gly

Ala

Thr

190

Gly

Ala

Leu

Phe

Ser

270

Leu

Val

Glu

Ala

Asn

Gln

Trp

175

Pro

Gly

Ser

Ser

Ala

255

Trp

Ser

Tyr

Gly

Leu

Ser

Arg

160

Gln

Glu

Ser

Pro

Pro

240

Gln

Tyr

Tyr

Tyr

Ser
320



Gly

Gly

Glu

Ser

Arg

385

Arg

Ser

Ala

Ala

Ala

370

His

Val

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

<220>
<223>

<400>

Val

Ala

Arg

355

Gly

Ala

Thr

60
5
PRT

Ser

Ala

340

Asn

Gln

Trp

Pro

Leu

325

Leu

Ser

Arg

Gln

Glu
405

Ala

Ala

Ala

Leu

Leu

390

Ile

Leu

Leu

Phe

Gly

375

Thr

Pro

Artificial Sequence

FAP(4B9) CDR-H1

60

Ser Tyr Ala Met Ser

1

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

<220>
<223>

<400>

61
17
PRT

5

Artificial Sequence

FAP(4B9) CDR-H2

61

His

Thr

Gly

360

Val

Gln

Ala

Leu

Val

345

Phe

His

Gly

Gly

Gln

330

Asp

Gln

Leu

Ala

Leu
410

Pro

Leu

Gly

His

Thr

395

Pro

Leu

Pro

Arg

Thr

380

Val

Ser

Arg

Pro

Leu

365

Glu

Leu

Pro

Ser

Ala

350

Leu

Ala

Gly

Arg

Ala

335

Ser

His

Arg

Leu

Ser
415

Ala

Ser

Leu

Ala

Phe

400

Glu

Ala Ile Ile Gly Ser Gly Ala Ser Thr Tyr Tyr Ala Asp Ser Val Lys

1

Gly

5

10

15



<210> 62

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> FAP(4B9) CDR-H3

<400> 62

Gly Trp Phe Gly Gly Phe Asn Tyr
1 5

<210> 63

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> FAP(4B9) CDR-L1

<400> 63

Arg Ala Ser Gln Ser Val Thr Ser Ser Tyr Leu Ala
1 5 10

<210> 64

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> FAP(4B9) CDR-L2

<400> 64
Val Gly Ser Arg Arg Ala Thr
1 5

<210> 65

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> FAP(4B9) CDR-L3

<400> 65



Gln Gln Gly Ile Met Leu Pro Pro Thr

5

Artificial Sequence

FAP(4B9) VH

Leu

Leu

20

Trp

Ile

Phe

Asn

Trp

100

Ser

Leu

Ser

Val

Gly

Thr

Ser

85

Phe

Ser

Glu

Cys

Arg

Ser

Ile

70

Leu

Gly

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Artificial Sequence

1

<210> 66

211> 117

<212> PRT

<213>

<220>

<223>

<400> 66

Glu Val Gln

1

Ser Leu Arg

Ala Met Ser
35

Ser Ala Ile

50

Lys Gly Arg

65

Leu Gln Met

Ala Lys Gly

Val Thr Val
115

<210> 67

<211> 108

<212> PRT

<213>

<220>

<223>

FAP(4B9) VL

Gly

Ala

Ala

40

Ala

Arg

Ala

Phe

Gly

Ser

25

Pro

Ser

Asp

Glu

Asn
105

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Tyr

Leu

Phe

Lys

Tyr

Ser

75

Thr

Trp

Val

Thr

Gly

Tyr

60

Ala

Gly

Gln

Phe

Leu

45

Ala

Asn

Val

Gln

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Thr

Gly

Tyr

Val

Val

Tyr

80

Cys

Leu



<400>

67

Glu Ile val

1

Glu

Tyr

Ile

Gly

65

Pro

Pro

Arg

Leu

Asn

50

Ser

Glu

Thr

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

<220>
<223>

<400>

Ala

Ala

35

Val

Gly

Asp

Phe

68
718
PRT

Leu

Thr

20

Trp

Gly

Ser

Phe

Gly
100

Thr

Leu

Tyr

Ser

Gly

Ala

85

Gln

Gln

Ser

Gln

Arg

Thr

70

Val

Gly

Ser

Cys

Gln

Arg

55

Asp

Tyr

Thr

Artificial Sequence

Pro

Arg

Lys

40

Ala

Phe

Tyr

Lys

Gly

Ala

25

Pro

Thr

Thr

Cys

Val
105

Dimeric hu 4-1BBL (71-254) -

68

Arg Glu Gly Pro Glu Leu Ser Pro Asp

1

5

Leu Arg Gln Gly Met Phe Ala Gln Leu

20

25

Ile Asp Gly Pro Leu Ser Trp Tyr Ser

35

40

Ser Leu Thr Gly Gly Leu Ser Tyr Lys

50

55

Thr Leu
10

Ser Gln

Gly Gln

Gly Ile

Leu Thr

75

Gln Gln
90

Glu Ile

CH1* Fc

Asp Pro

10

Val Ala

Asp Pro

Glu Asp

Ser

Ser

Ala

Pro

60

Ile

Gly

Lys

Leu

Val

Pro

45

Asp

Ser

Ile

Ser

Thr

30

Arg

Arg

Arg

Met

knob chain

Ala Gly Leu

Gln Asn Val

30

Gly Leu Ala

45

Thr Lys Glu

60

Pro

15

Ser

Leu

Phe

Leu

Leu
95

Leu

15

Leu

Gly

Leu

Gly

Ser

Leu

Ser

Glu

80

Pro

Asp

Leu

Val

Val



Val

65

Arg

Leu

Val

Phe

His

145

Gly

Gly

Gly

Leu

Leu

225

Gly

Leu

Ala

Val

Gln

Asp

Gln

130

Leu

Ala

Leu

Ser

Asp

210

Leu

Val

Val

Lys

Val

Pro

Leu

115

Gly

His

Thr

Pro

Arg

195

Leu

Ile

Ser

Val

Ala

Ala

Leu

100

Pro

Arg

Thr

Val

Ser

180

Glu

Arg

Asp

Leu

Ala
260

Gly

Gly

85

Arg

Pro

Leu

Glu

Leu

165

Pro

Gly

Gln

Gly

Thr

245

Lys

Val

70

Glu

Ser

Ala

Leu

Ala

150

Gly

Arg

Pro

Gly

Pro

230

Gly

Ala

Tyr

Gly

Ala

Ser

His

135

Arg

Leu

Ser

Glu

Met

215

Leu

Gly

Gly

Tyr

Ser

Ala

Ser

120

Leu

Ala

Phe

Glu

Leu

200

Phe

Ser

Leu

Val

Val

Gly

Gly

105

Glu

Ser

Arg

Arg

Gly

185

Ser

Ala

Trp

Ser

Tyr
265

Phe

Ser

90

Ala

Ala

Ala

His

Val

170

Gly

Pro

Gln

Tyr

Tyr

250

Tyr

Phe

75

Val

Ala

Arg

Gly

Ala

155

Thr

Gly

Asp

Leu

Ser

235

Lys

Val

Gln

Ser

Ala

Asn

Gln

140

Trp

Pro

Gly

Asp

Val

220

Asp

Glu

Phe

Leu

Leu

Leu

Ser

125

Arg

Gln

Glu

Ser

Pro

205

Ala

Pro

Asp

Phe

Glu

Ala

Ala

110

Ala

Leu

Leu

Ile

Gly

190

Ala

Gln

Gly

Thr

Gln
270

Leu

Leu

95

Leu

Phe

Gly

Thr

Pro

175

Gly

Gly

Asn

Leu

Lys

255

Leu

Arg

80

His

Thr

Gly

Val

Gln

160

Ala

Gly

Leu

Val

Ala

240

Glu

Glu



Leu

Leu

Leu

305

Phe

Gly

Thr

Pro

Gly

385

Pro

Val

Ala

Gly

Gly

465

Lys

Arg

His

290

Thr

Gly

Val

Gln

Ala

370

Gly

Ser

Glu

Leu

Leu

450

Thr

Val

Arg

275

Leu

Val

Phe

His

Gly

355

Gly

Gly

Ser

Asp

Thr

435

Tyr

Gln

Asp

Val

Gln

Asp

Gln

Leu

340

Ala

Leu

Ser

Lys

Tyr

420

Ser

Ser

Thr

Glu

Val

Pro

Leu

Gly

325

His

Thr

Pro

Ala

Ser

405

Phe

Gly

Leu

Lys
485

Ala

Leu

Pro

310

Arg

Thr

Val

Ser

Ser

390

Thr

Pro

Val

Ser

Ile

470

Val

Gly

Arg

295

Pro

Leu

Glu

Leu

Pro

375

Thr

Ser

Glu

His

Ser

455

Cys

Glu

Glu

280

Ser

Ala

Leu

Ala

Gly

360

Arg

Lys

Gly

Pro

Thr

440

Val

Asn

Pro

Gly

Ala

Ser

His

Arg

345

Leu

Ser

Gly

Gly

Val

425

Phe

Val

Val

Lys

Ser

Ala

Ser

Leu

330

Ala

Phe

Glu

Pro

Thr

410

Thr

Pro

Thr

Asn

Ser
490

Gly

Gly

Glu

315

Ser

Arg

Arg

Gly

Ser

395

Ala

Val

Ala

Val

His

475

Cys

Ser

Ala

300

Ala

Ala

His

Val

Gly

380

Val

Ala

Ser

Val

Pro

460

Lys

Asp

Val

285

Ala

Arg

Gly

Ala

Thr

365

Gly

Phe

Leu

Trp

Leu

445

Ser

Pro

Lys

Ser

Ala

Asn

Gln

Trp

350

Pro

Gly

Pro

Gly

Asn

430

Gln

Ser

Ser

Thr

Leu

Leu

Ser

Arg

335

Gln

Glu

Ser

Leu

Cys

415

Ser

Ser

Ser

Asn

His
495

Ala

Ala

Ala

320

Leu

Leu

Ile

Gly

Ala

400

Leu

Gly

Ser

Leu

Thr

480

Thr



Cys

Leu

Glu

Lys

545

Lys

Leu

Lys

Lys

Cys

625

Lys

Gln

Gly

Gln

Pro

Phe

Val

530

Phe

Pro

Thr

Val

Ala

610

Arg

Gly

Pro

Ser

Gln
690

Pro

Pro

515

Thr

Asn

Arg

Val

Ser

595

Lys

Asp

Phe

Glu

Phe

675

Gly

Cys

500

Pro

Cys

Trp

Glu

Leu

580

Asn

Gly

Glu

Tyr

Asn

660

Phe

Asn

Pro

Lys

Val

Tyr

Glu

565

His

Lys

Gln

Leu

Pro

645

Asn

Leu

Val

Ala

Pro

Val

Val

550

Gln

Gln

Ala

Pro

Thr

630

Ser

Tyr

Tyr

Phe

Pro

Lys

Val

535

Asp

Tyr

Asp

Leu

Arg

615

Lys

Asp

Lys

Ser

Ser
695

Glu

Asp

520

Asp

Gly

Asn

Trp

Gly

600

Glu

Asn

Ile

Thr

Lys

680

Cys

Ala

505

Thr

Val

Val

Ser

Leu

585

Ala

Pro

Gln

Ala

Thr

665

Leu

Ser

Ala

Leu

Ser

Glu

Thr

570

Asn

Pro

Gln

Val

Val

650

Pro

Thr

Val

Gly

Met

His

Val

555

Gly

Ile

Val

Ser

635

Glu

Pro

Val

Met

Gly

Ile

Glu

540

His

Arg

Lys

Glu

Tyr

620

Leu

Trp

Val

Asp

His
700

Pro

Ser

525

Asp

Asn

Val

Glu

Lys

605

Thr

Trp

Glu

Leu

Lys

685

Glu

Ser

510

Arg

Pro

Ala

Val

Tyr

590

Thr

Leu

Cys

Ser

Asp

670

Ser

Ala

Val

Thr

Glu

Lys

Ser

575

Lys

Ile

Pro

Leu

Asn

655

Ser

Arg

Leu

Phe

Pro

Val

Thr

560

Val

Cys

Ser

Pro

Val

640

Gly

Asp

Trp

His



Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

705

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

<220>
<223>

<400>

69
301
PRT

710

Artificial Sequence

Monomeric hu 4-1BBL (71-254)

69

Arg Glu Gly

1

Leu

Ile

Ser

Val

65

Arg

Leu

Val

Phe

His
145

Arg

Asp

Leu

50

Ala

Val

Gln

Asp

Gln

130

Leu

Gln

Gly

35

Thr

Lys

Val

Pro

Leu

115

Gly

His

Pro

Gly

20

Pro

Gly

Ala

Ala

Leu

100

Pro

Arg

Thr

Glu

Met

Leu

Gly

Gly

Gly

85

Arg

Pro

Leu

Glu

Leu

Phe

Ser

Leu

Val

70

Glu

Ser

Ala

Leu

Ala
150

Ser

Ala

Trp

Ser

55

Tyr

Gly

Ala

Ser

His

135

Arg

Pro

Gln

Tyr

40

Tyr

Tyr

Ser

Ala

Ser

120

Leu

Ala

Asp

Leu

25

Ser

Lys

Val

Gly

Gly

105

Glu

Ser

Arg

_CL*

Asp

10

Val

Asp

Glu

Phe

Ser

90

Ala

Ala

Ala

His

715

Pro

Ala

Pro

Asp

Phe

75

Val

Ala

Arg

Gly

Ala
155

Ala

Gln

Gly

Thr

60

Gln

Ser

Ala

Asn

Gln

140

Trp

Gly

Asn

Leu

45

Lys

Leu

Leu

Leu

Ser

125

Arg

Gln

Leu

Val

30

Ala

Glu

Glu

Ala

Ala

110

Ala

Leu

Leu

Leu

15

Leu

Gly

Leu

Leu

Leu

95

Leu

Phe

Gly

Thr

Asp

Leu

Val

Val

Arg

80

His

Thr

Gly

Val

Gln
160



Gly

Gly

Gly

Asp

Asn

225

Leu

Asp

Tyr

Ser

Ala

Leu

Ser

Arg

210

Phe

Gln

Ser

Glu

Ser
290

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

<220>
<223>

<400>

Thr

Pro

Arg

195

Lys

Tyr

Ser

Thr

Lys

275

Pro

70
296
PRT

Val

Ser

180

Thr

Leu

Pro

Gly

Tyr

260

His

Val

Leu

165

Pro

Val

Lys

Arg

Asn

245

Ser

Lys

Thr

Gly

Arg

Ala

Ser

Glu

230

Ser

Leu

Val

Lys

Leu

Ser

Ala

Gly

215

Ala

Gln

Ser

Tyr

Ser
295

Artificial Sequence

Phe

Glu

Pro

200

Thr

Lys

Glu

Ser

Ala

280

Phe

Arg

Gly

185

Ser

Ala

Val

Ser

Thr

265

Cys

Asn

Monomeric hu 4-1BBL (71-254)

70

Arg Glu Gly Pro Glu Leu Ser Pro Asp

1

5

Val

170

Gly

Val

Ser

Gln

Val

250

Leu

Glu

Arg

-(G4S)1- CL*

Thr

Gly

Phe

Val

Trp

235

Thr

Thr

Val

Gly

Pro

Gly

Ile

Val

220

Lys

Glu

Leu

Thr

Glu
300

Glu

Ser

Phe

205

Cys

Val

Gln

Ser

His

285

Cys

Ile

Gly

190

Pro

Leu

Asp

Asp

Lys

270

Gln

Pro

175

Gly

Pro

Leu

Asn

Ser

255

Ala

Gly

Ala

Gly

Ser

Asn

Ala

240

Lys

Asp

Leu

Asp Pro Ala Gly Leu Leu Asp

10

15

Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln Asn Val Leu Leu

20

25

30



Ile

Ser

Val

65

Arg

Leu

Val

Phe

His

145

Gly

Gly

Ala

Ser

Glu

225

Ser

Asp

Leu

50

Ala

Val

Gln

Asp

Gln

130

Leu

Ala

Leu

Ala

Gly

210

Ala

Gln

Gly

35

Thr

Lys

Val

Pro

Leu

115

Gly

His

Thr

Pro

Pro

195

Thr

Lys

Glu

Pro

Gly

Ala

Ala

Leu

100

Pro

Arg

Thr

Val

Ser

180

Ser

Ala

Val

Ser

Leu

Gly

Gly

Gly

85

Arg

Pro

Leu

Glu

Leu

165

Pro

Val

Ser

Gln

Val
245

Ser

Leu

Val

70

Glu

Ser

Ala

Leu

Ala

150

Gly

Arg

Phe

Val

Trp

230

Thr

Trp

Ser

55

Tyr

Gly

Ala

Ser

His

135

Arg

Leu

Ser

Ile

Val

215

Lys

Glu

Tyr

40

Tyr

Tyr

Ser

Ala

Ser

120

Leu

Ala

Phe

Glu

Phe

200

Cys

Val

Gln

Ser

Lys

Val

Gly

Gly

105

Glu

Ser

Arg

Arg

Gly

185

Pro

Leu

Asp

Asp

Glu

Phe

Ser

90

Ala

Ala

Ala

His

Val

170

Gly

Pro

Leu

Asn

Ser
250

Pro

Asp

Phe

75

Val

Ala

Arg

Gly

Ala

155

Thr

Gly

Ser

Asn

Ala

235

Lys

Gly

Thr

60

Gln

Ser

Ala

Asn

Gln

140

Trp

Pro

Gly

Asp

Asn

220

Leu

Asp

Leu

45

Lys

Leu

Leu

Leu

Ser

125

Arg

Gln

Glu

Ser

Arg

205

Phe

Gln

Ser

Ala

Glu

Glu

Ala

Ala

110

Ala

Leu

Leu

Ile

Arg

190

Lys

Tyr

Ser

Thr

Gly

Leu

Leu

Leu

95

Leu

Phe

Gly

Thr

Pro

175

Thr

Leu

Pro

Gly

Tyr
255

Val

Val

Arg

80

His

Thr

Gly

Val

Gln

160

Ala

Val

Lys

Arg

Asn

240

Ser



Leu Ser Ser Thr Leu Thr Leu

260

Ser Lys Ala Asp Tyr Glu Lys His Lys

265

270

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

275

Lys Ser Phe Asn Arg Gly Glu

290

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

<220>
<223>

<400>

71
756
PRT

295

Artificial Sequence

280

Cys

Dimeric hu 4-1BBL (52-254) -

71

Pro Trp Ala

1

Pro

Leu

Val

Ala

65

Glu

Glu

Ala

Arg

Leu

Leu

50

Gly

Leu

Leu

Leu

Leu

Asp

35

Leu

Val

Val

Arg

His
115

Val

Arg

20

Leu

Ile

Ser

Val

Arg

100

Leu

Ser

Glu

Arg

Asp

Leu

Ala

85

Val

Gln

Gly

Gly

Gln

Gly

Thr

70

Lys

Val

Pro

Ala

Pro

Gly

Pro

55

Gly

Ala

Ala

Leu

Arg

Glu

Met

40

Leu

Gly

Gly

Gly

Arg
120

Ala

Leu

25

Phe

Ser

Leu

Val

Glu

105

Ser

CH1* Fc

Ser

10

Ser

Ala

Trp

Ser

Tyr

90

Gly

Ala

Pro

Pro

Gln

Tyr

Tyr

75

Tyr

Ser

Ala

285

knob chain

Gly

Asp

Leu

Ser

60

Lys

Val

Gly

Gly

Ser

Asp

Val

45

Asp

Glu

Phe

Ser

Ala
125

Ala

Pro

30

Ala

Pro

Asp

Phe

Val

110

Ala

Ala

15

Ala

Gln

Gly

Thr

Gln

95

Ser

Ala

Ser

Gly

Asn

Leu

Lys

80

Leu

Leu

Leu



Ala

Ala

145

Leu

Leu

Ile

Gly

Gly

225

Asp

Leu

Ser

Lys

Val

305

Gly

Leu

130

Phe

Gly

Thr

Pro

Gly

210

Ser

Asp

Val

Asp

Glu

290

Phe

Ser

Thr

Gly

Val

Gln

Ala

195

Gly

Ala

Pro

Ala

Pro

275

Asp

Phe

Val

Val

Phe

His

Gly

180

Gly

Gly

Ala

Ala

Gln

260

Gly

Thr

Gln

Ser

Asp

Gln

Leu

165

Ala

Leu

Ser

Ser

Gly

245

Asn

Leu

Lys

Leu

Leu
325

Leu

Gly

150

His

Thr

Pro

Pro

Pro

230

Leu

Val

Ala

Glu

Glu

310

Ala

Pro

135

Arg

Thr

Val

Ser

Trp

215

Arg

Leu

Leu

Gly

Leu

295

Leu

Leu

Pro

Leu

Glu

Leu

Pro

200

Ala

Leu

Asp

Leu

Val

280

Val

Arg

His

Ala

Leu

Ala

Gly

185

Arg

Val

Arg

Leu

Ile

265

Ser

Val

Arg

Leu

Ser

His

Arg

170

Leu

Ser

Ser

Glu

Arg

250

Asp

Leu

Ala

Val

Gln
330

Ser

Leu

155

Ala

Phe

Glu

Gly

Gly

235

Gln

Gly

Thr

Lys

Val

315

Pro

Glu

140

Ser

Arg

Arg

Gly

Ala

220

Pro

Gly

Pro

Gly

Ala

300

Ala

Leu

Ala

Ala

His

Val

Gly

205

Arg

Glu

Met

Leu

Gly

285

Gly

Gly

Arg

Arg

Gly

Ala

Thr

190

Gly

Ala

Leu

Phe

Ser

270

Leu

Val

Glu

Ser

Asn

Gln

Trp

175

Pro

Gly

Ser

Ser

Ala

255

Trp

Ser

Tyr

Gly

Ala
335

Ser

Arg

160

Gln

Glu

Ser

Pro

Pro

240

Gln

Tyr

Tyr

Tyr

Ser

320

Ala



Gly

Glu

Ser

Arg

385

Arg

Gly

Ser

Ala

Val

465

Ala

Val

His

Cys

Gly
545

Ala

Ala

Ala

370

His

Val

Gly

Val

Ala

450

Ser

Val

Pro

Lys

Asp

530

Gly

Ala

Arg

355

Gly

Ala

Thr

Gly

Phe

435

Leu

Trp

Leu

Ser

Pro

515

Lys

Pro

Ala

340

Asn

Gln

Trp

Pro

Gly

420

Pro

Gly

Asn

Gln

Ser

500

Ser

Thr

Ser

Leu

Ser

Arg

Gln

Glu

405

Ser

Leu

Cys

Ser

Ser

485

Ser

Asn

His

Val

Ala

Ala

Leu

Leu

390

Ile

Gly

Ala

Leu

Gly

470

Ser

Leu

Thr

Thr

Phe
550

Leu

Phe

Gly

375

Thr

Pro

Gly

Pro

Val

455

Ala

Gly

Gly

Lys

Cys

535

Leu

Thr

Gly

360

Val

Gln

Ala

Gly

Ser

440

Glu

Leu

Leu

Thr

Val

520

Pro

Phe

Val

345

Phe

His

Gly

Gly

Gly

425

Ser

Asp

Thr

Tyr

Gln

505

Asp

Pro

Pro

Asp

Gln

Leu

Ala

Leu

410

Ser

Lys

Tyr

Ser

Ser

490

Thr

Glu

Cys

Pro

Leu

Gly

His

Thr

395

Pro

Ala

Ser

Phe

Gly

475

Leu

Tyr

Lys

Pro

Lys
555

Pro

Arg

Thr

380

Val

Ser

Ser

Thr

Pro

460

Val

Ser

Ile

Val

Ala

540

Pro

Pro

Leu

365

Glu

Leu

Pro

Thr

Ser

445

Glu

His

Ser

Cys

Glu

525

Pro

Lys

Ala

350

Leu

Ala

Gly

Arg

Lys

430

Gly

Pro

Thr

Val

Asn

510

Pro

Glu

Asp

Ser

His

Arg

Leu

Ser

415

Gly

Gly

Val

Phe

Val

495

Val

Lys

Ala

Thr

Ser

Leu

Ala

Phe

400

Glu

Pro

Thr

Thr

Pro

480

Thr

Asn

Ser

Ala

Leu
560



Met

His

Val

Tyr

Gly

625

Ile

Val

Ser

Glu

Pro

705

Val

Met

Ser

Ile

Glu

His

Arg

610

Lys

Glu

Tyr

Leu

Trp

690

Val

Asp

His

Pro

Ser

Asp

Asn

595

Val

Glu

Lys

Thr

Trp

675

Glu

Leu

Lys

Glu

Gly
755

Arg

Pro

580

Ala

Val

Tyr

Thr

Leu

660

Cys

Ser

Asp

Ser

Ala

740

Lys

Thr

565

Glu

Lys

Ser

Lys

Ile

645

Pro

Leu

Asn

Ser

Arg

725

Leu

Pro

Val

Thr

Val

Cys

630

Ser

Pro

Val

Gly

Asp

710

Trp

His

Glu

Lys

Lys

Leu

615

Lys

Lys

Cys

Lys

Gln

695

Gly

Gln

Asn

Val

Phe

Pro

600

Thr

Val

Ala

Arg

Gly

680

Pro

Ser

Gln

His

Thr

Asn

585

Arg

Val

Ser

Lys

Asp

665

Phe

Glu

Phe

Gly

Tyr
745

Cys

570

Trp

Glu

Leu

Asn

Gly

650

Glu

Tyr

Asn

Phe

Asn

730

Thr

Val

Tyr

Glu

His

Lys

635

Gln

Leu

Pro

Asn

Leu

715

Val

Gln

Val

Val

Gln

Gln

620

Ala

Pro

Thr

Ser

Tyr

700

Tyr

Phe

Lys

Val

Asp

Tyr

605

Asp

Leu

Arg

Lys

Asp

685

Lys

Ser

Ser

Ser

Asp

Gly

590

Asn

Trp

Gly

Glu

Asn

670

Ile

Thr

Lys

Cys

Leu
750

Val

575

Val

Ser

Leu

Ala

Pro

655

Gln

Ala

Thr

Leu

Ser

735

Ser

Ser

Glu

Thr

Asn

Pro

640

Gln

Val

Val

Pro

Thr

720

Val

Leu



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

<220>
<223>

<400>

72
320
PRT

Artificial Sequence

Monomeric hu 4-1BBL (52-254)

72

Pro Trp Ala

1

Pro

Leu

Val

Ala

65

Glu

Glu

Ala

Ala

Ala

145

Leu

Arg

Leu

Leu

50

Gly

Leu

Leu

Leu

Leu

130

Phe

Gly

Leu

Asp

35

Leu

Val

Val

Arg

His

115

Thr

Gly

Val

Val

Arg

20

Leu

Ile

Ser

Val

Arg

100

Leu

Val

Phe

His

Ser

Glu

Arg

Asp

Leu

Ala

85

Val

Gln

Asp

Gln

Leu
165

Gly

Gly

Gln

Gly

Thr

70

Lys

Val

Pro

Leu

Gly

150

His

Ala

Pro

Gly

Pro

55

Gly

Ala

Ala

Leu

Pro

135

Arg

Thr

Arg

Glu

Met

40

Leu

Gly

Gly

Gly

Arg

120

Pro

Leu

Glu

Ala

Leu

25

Phe

Ser

Leu

Val

Glu

105

Ser

Ala

Leu

Ala

_CL*

Ser

10

Ser

Ala

Trp

Ser

Tyr

90

Gly

Ala

Ser

His

Arg
170

Pro

Pro

Gln

Tyr

Tyr

75

Tyr

Ser

Ala

Ser

Leu

155

Ala

Gly

Asp

Leu

Ser

60

Lys

Val

Gly

Gly

Glu

140

Ser

Arg

Ser

Asp

Val

45

Asp

Glu

Phe

Ser

Ala

125

Ala

Ala

His

Ala

Pro

30

Ala

Pro

Asp

Phe

Val

110

Ala

Arg

Gly

Ala

Ala

15

Ala

Gln

Gly

Thr

Gln

95

Ser

Ala

Asn

Gln

Trp
175

Ser

Gly

Asn

Leu

Lys

80

Leu

Leu

Leu

Ser

Arg

160

Gln



Leu

Ile

Gly

Pro

225

Leu

Asp

Asp

Lys

Gln
305

Thr

Pro

Gly

210

Pro

Leu

Asn

Ser

Ala

290

Gly

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

<220>
<223>

<400>

Gln

Ala

195

Gly

Ser

Asn

Ala

Lys

275

Asp

Leu

73
700
PRT

Gly

180

Gly

Gly

Asp

Asn

Leu

260

Asp

Tyr

Ser

Ala

Leu

Ser

Arg

Phe

245

Gln

Ser

Glu

Ser

Thr

Pro

Arg

Lys

230

Tyr

Ser

Thr

Lys

Pro
310

Val

Ser

Thr

215

Leu

Pro

Gly

Tyr

His

295

Val

Artificial Sequence

Leu

Pro

200

Val

Lys

Arg

Asn

Ser

280

Lys

Thr

Gly

185

Arg

Ala

Ser

Glu

Ser

265

Leu

Val

Lys

Dimeric hu 4-1BBL (80-254) -

73

Asp Pro Ala Gly Leu Leu Asp Leu Arg

1

5

Leu

Ser

Ala

Gly

Ala

250

Gln

Ser

Tyr

Ser

Phe

Glu

Pro

Thr

235

Lys

Glu

Ser

Ala

Phe
315

Arg

Gly

Ser

220

Ala

Val

Ser

Thr

Cys

300

Asn

Val

Gly

205

Val

Ser

Gln

Val

Leu

285

Glu

Arg

Thr

190

Gly

Phe

Val

Trp

Thr

270

Thr

Val

Gly

CH1* Fc knob chain

Pro

Gly

Ile

Val

Lys

255

Glu

Leu

Thr

Glu

Glu

Ser

Phe

Cys

240

Val

Gln

Ser

His

Cys
320

Gln Gly Met Phe Ala Gln Leu

10

15

Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr Ser

20

25

30



Asp

Glu

Phe

65

Ser

Ala

Ala

Ala

His

145

Val

Gly

Leu

Ile

Ser

225

Val

Pro

Asp

50

Phe

Val

Ala

Arg

Gly

130

Ala

Thr

Gly

Arg

Asp

210

Leu

Ala

Gly

35

Thr

Gln

Ser

Ala

Asn

115

Gln

Trp

Pro

Gly

Gln

195

Gly

Thr

Lys

Leu

Lys

Leu

Leu

Leu

100

Ser

Arg

Gln

Glu

Ser

180

Gly

Pro

Gly

Ala

Ala

Glu

Glu

Ala

85

Ala

Ala

Leu

Leu

Ile

165

Gly

Met

Leu

Gly

Gly
245

Gly

Leu

Leu

70

Leu

Leu

Phe

Gly

Thr

150

Pro

Gly

Phe

Ser

Leu

230

Val

Val

Val

55

Arg

His

Thr

Gly

Val

135

Gln

Ala

Gly

Ala

Trp

215

Ser

Tyr

Ser

40

Val

Arg

Leu

Val

Phe

120

His

Gly

Gly

Gly

Gln

200

Tyr

Tyr

Tyr

Leu

Ala

Val

Gln

Asp

105

Gln

Leu

Ala

Leu

Ser

185

Leu

Ser

Lys

Val

Thr

Lys

Val

Pro

90

Leu

Gly

His

Thr

Pro

170

Asp

Val

Asp

Glu

Phe
250

Gly

Ala

Ala

75

Leu

Pro

Arg

Thr

Val

155

Ser

Pro

Ala

Pro

Asp

235

Phe

Gly

Gly

60

Gly

Arg

Pro

Leu

Glu

140

Leu

Pro

Ala

Gln

Gly

220

Thr

Gln

Leu

45

Val

Glu

Ser

Ala

Leu

125

Ala

Gly

Arg

Gly

Asn

205

Leu

Lys

Leu

Ser

Tyr

Gly

Ala

Ser

110

His

Arg

Leu

Ser

Leu

190

Val

Ala

Glu

Glu

Tyr

Tyr

Ser

Ala

95

Ser

Leu

Ala

Phe

Glu

175

Leu

Leu

Gly

Leu

Leu
255

Lys

Val

Gly

80

Gly

Glu

Ser

Arg

Arg

160

Gly

Asp

Leu

Val

Val

240

Arg



Arg

Leu

Val

Phe

305

His

Gly

Gly

Gly

Ser

385

Asp

Thr

Tyr

Gln

Val

Gln

Asp

290

Gln

Leu

Ala

Leu

Ser

370

Lys

Tyr

Ser

Ser

Thr
450

Val

Pro

275

Leu

Gly

His

Thr

Pro

355

Ala

Ser

Phe

Gly

Leu

435

Tyr

Ala

260

Leu

Pro

Arg

Thr

Val

340

Ser

Ser

Thr

Pro

Val

420

Ser

Ile

Gly

Arg

Pro

Leu

Glu

325

Leu

Pro

Thr

Ser

Glu

405

His

Ser

Cys

Glu

Ser

Ala

Leu

310

Ala

Gly

Arg

Lys

Gly

390

Pro

Thr

Val

Asn

Gly

Ala

Ser

295

His

Arg

Leu

Ser

Gly

375

Gly

Val

Phe

Val

Val
455

Ser

Ala

280

Ser

Leu

Ala

Phe

Glu

360

Pro

Thr

Thr

Pro

Thr

440

Asn

Gly

265

Glu

Ser

Arg

Arg

345

Gly

Ser

Ala

Val

Ala

425

Val

His

Ser

Ala

Ala

Ala

His

330

Val

Gly

Val

Ala

Ser

410

Val

Pro

Lys

Val

Ala

Arg

Gly

315

Ala

Thr

Gly

Phe

Leu

395

Trp

Leu

Ser

Pro

Ser

Ala

Asn

300

Gln

Trp

Pro

Gly

Pro

380

Gly

Asn

Gln

Ser

Ser
460

Leu

Leu

285

Ser

Arg

Gln

Glu

Ser

365

Leu

Cys

Ser

Ser

Ser

445

Asn

Ala

270

Ala

Ala

Leu

Leu

Ile

350

Gly

Ala

Leu

Gly

Ser

430

Leu

Thr

Leu

Leu

Phe

Gly

Thr

335

Pro

Gly

Pro

Val

Ala

415

Gly

Lys

His

Thr

Gly

Val

320

Gln

Ala

Gly

Ser

Glu

400

Leu

Leu

Thr

Val



Asp

465

Pro

Pro

Thr

Asn

Arg

545

Val

Ser

Lys

Asp

Phe

625

Glu

Phe

Gly

Glu

Cys

Pro

Cys

Trp

530

Glu

Leu

Asn

Gly

Glu

610

Tyr

Asn

Phe

Asn

Lys

Pro

Lys

Val

515

Tyr

Glu

His

Lys

Gln

595

Leu

Pro

Asn

Leu

Val
675

Val

Ala

Pro

500

Val

Val

Gln

Gln

Ala

580

Pro

Thr

Ser

Tyr

Tyr

660

Phe

Glu

Pro

485

Lys

Val

Asp

Tyr

Asp

565

Leu

Arg

Lys

Asp

Lys

645

Ser

Ser

Pro

470

Glu

Asp

Asp

Gly

Asn

550

Trp

Gly

Glu

Asn

Ile

630

Thr

Lys

Cys

Lys

Ala

Thr

Val

Val

535

Ser

Leu

Ala

Pro

Gln

615

Ala

Thr

Leu

Ser

Ser

Ala

Leu

Ser

520

Glu

Thr

Asn

Pro

Gln

600

Val

Val

Pro

Thr

Val
680

Cys

Gly

Met

505

His

Val

Tyr

Gly

Ile

585

Val

Ser

Glu

Pro

Val

665

Met

Asp

Gly

490

Ile

Glu

His

Arg

Lys

570

Glu

Tyr

Leu

Trp

Val

650

Asp

His

Lys

475

Pro

Ser

Asp

Asn

Val

555

Glu

Lys

Thr

Trp

Glu

635

Leu

Lys

Glu

Thr

Ser

Arg

Pro

Ala

540

Val

Tyr

Thr

Leu

Cys

620

Ser

Asp

Ser

Ala

His

Val

Thr

Glu

525

Lys

Ser

Lys

Ile

Pro

605

Leu

Asn

Ser

Arg

Leu
685

Thr

Phe

Pro

510

Val

Thr

Val

Cys

Ser

590

Pro

Val

Gly

Asp

Trp

670

His

Cys

Leu

495

Glu

Lys

Lys

Leu

Lys

575

Lys

Cys

Lys

Gln

Gly

655

Gln

Asn

Pro

480

Phe

Val

Phe

Pro

Thr

560

Val

Ala

Arg

Gly

Pro

640

Ser

Gln

His



Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

690

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

<220>
<223>

<400>

74
292
PRT

695

Artificial Sequence

Monomeric hu 4-1BBL (80-254)

74

Asp Pro Ala

1

Val

Asp

Glu

Phe

65

Ser

Ala

Ala

Ala

His
145

Ala

Pro

Asp

50

Phe

Val

Ala

Arg

Gly

130

Ala

Gln

Gly

35

Thr

Gln

Ser

Ala

Asn

115

Gln

Trp

Gly

Asn

20

Leu

Lys

Leu

Leu

Leu

100

Ser

Arg

Gln

Leu

Val

Ala

Glu

Glu

Ala

85

Ala

Ala

Leu

Leu

Leu

Leu

Gly

Leu

Leu

70

Leu

Leu

Phe

Gly

Thr
150

Asp

Leu

Val

Val

55

Arg

His

Thr

Gly

Val

135

Gln

Leu

Ile

Ser

40

Val

Arg

Leu

Val

Phe

120

His

Gly

Arg

Asp

25

Leu

Ala

Val

Gln

Asp

105

Gln

Leu

Ala

_CL*

Gln

10

Gly

Thr

Lys

Val

Pro

90

Leu

Gly

His

Thr

Gly

Pro

Gly

Ala

Ala

75

Leu

Pro

Arg

Thr

Val
155

700

Met

Leu

Gly

Gly

60

Gly

Arg

Pro

Leu

Glu

140

Leu

Phe

Ser

Leu

45

Val

Glu

Ser

Ala

Leu

125

Ala

Gly

Ala

Trp

30

Ser

Tyr

Gly

Ala

Ser

110

His

Arg

Leu

Gln

15

Tyr

Tyr

Tyr

Ser

Ala

95

Ser

Leu

Ala

Phe

Leu

Ser

Lys

Val

Gly

80

Gly

Glu

Ser

Arg

Arg
160



Val

Gly

Val

Ser

Gln

225

Val

Leu

Glu

Arg

Thr

Gly

Phe

Val

210

Trp

Thr

Thr

Val

Gly
290

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

<220>
<223>

<400>

Pro

Gly

Ile
195

Val

Lys

Glu

Leu

Thr

275

Glu

75
722
PRT

Glu

Ser

180

Phe

Cys

Val

Gln

Ser

260

His

Cys

Ile

165

Gly

Pro

Leu

Asp

Asp

245

Lys

Gln

Pro

Gly

Pro

Leu

Asn

230

Ser

Ala

Gly

Ala

Gly

Ser

Asn

215

Ala

Lys

Asp

Leu

Artificial Sequence

Gly

Gly

Asp

200

Asn

Leu

Asp

Tyr

Ser
280

Leu

Ser

185

Arg

Phe

Gln

Ser

Glu

265

Ser

Dimeric hu 4-1BBL (71-254) -

75

Pro Ser Pro
170

Arg Thr Val

Lys Leu Lys

Tyr Pro Arg
220

Ser Gly Asn
235

Thr Tyr Ser
250

Lys His Lys

Pro Val Thr

Arg

Ala

Ser

205

Glu

Ser

Leu

Val

Lys
285

Ser

Ala

190

Gly

Ala

Gln

Ser

Tyr

270

Ser

CL* Fc knob chain

Glu

175

Pro

Thr

Lys

Glu

Ser

255

Ala

Phe

Gly

Ser

Ala

Val

Ser

240

Thr

Cys

Asn

Arg Glu Gly Pro Glu Leu Ser Pro Asp Asp Pro Ala Gly Leu Leu Asp

1

5

10

15

Leu Arg Gln Gly Met Phe Ala Gln Leu Val Ala Gln Asn Val Leu Leu

20

25

30



Ile

Ser

Val

65

Arg

Leu

Val

Phe

His

145

Gly

Gly

Gly

Leu

Leu
225

Asp

Leu

50

Ala

Val

Gln

Asp

Gln

130

Leu

Ala

Leu

Ser

Asp

210

Leu

Gly

35

Thr

Lys

Val

Pro

Leu

115

Gly

His

Thr

Pro

Arg

195

Leu

Ile

Pro

Gly

Ala

Ala

Leu

100

Pro

Arg

Thr

Val

Ser

180

Glu

Arg

Asp

Leu

Gly

Gly

Gly

85

Arg

Pro

Leu

Glu

Leu

165

Pro

Gly

Gln

Gly

Ser

Leu

Val

70

Glu

Ser

Ala

Leu

Ala

150

Gly

Arg

Pro

Gly

Pro
230

Trp

Ser

55

Tyr

Gly

Ala

Ser

His

135

Arg

Leu

Ser

Glu

Met

215

Leu

Tyr

40

Tyr

Tyr

Ser

Ala

Ser

120

Leu

Ala

Phe

Glu

Leu

200

Phe

Ser

Ser

Lys

Val

Gly

Gly

105

Glu

Ser

Arg

Arg

Gly

185

Ser

Ala

Trp

Asp

Glu

Phe

Ser

90

Ala

Ala

Ala

His

Val

170

Gly

Pro

Gln

Tyr

Pro

Asp

Phe

75

Val

Ala

Arg

Gly

Ala

155

Thr

Gly

Asp

Leu

Ser
235

Gly

Thr

60

Gln

Ser

Ala

Asn

Gln

140

Trp

Pro

Gly

Asp

Val

220

Asp

Leu

45

Lys

Leu

Leu

Leu

Ser

125

Arg

Gln

Glu

Ser

Pro

205

Ala

Pro

Ala

Glu

Glu

Ala

Ala

110

Ala

Leu

Leu

Ile

Gly

190

Ala

Gln

Gly

Gly

Leu

Leu

Leu

95

Leu

Phe

Gly

Thr

Pro

175

Gly

Gly

Asn

Leu

Val

Val

Arg

80

His

Thr

Gly

Val

Gln

160

Ala

Gly

Leu

Val

Ala
240



Gly

Leu

Leu

Leu

Leu

305

Phe

Gly

Thr

Pro

Gly

385

Pro

Leu

Asn

Ser

Val

Val

Arg

His

290

Thr

Gly

Val

Gln

Ala

370

Gly

Ser

Asn

Ala

Lys
450

Ser

Val

Arg

275

Leu

Val

Phe

His

Gly

355

Gly

Gly

Asp

Asn

Leu

435

Asp

Leu

Ala

260

Val

Gln

Asp

Gln

Leu

340

Ala

Leu

Ser

Arg

Phe

420

Gln

Ser

Thr

245

Lys

Val

Pro

Leu

Gly

325

His

Thr

Pro

Arg

Lys

405

Tyr

Ser

Thr

Gly

Ala

Ala

Leu

Pro

310

Arg

Thr

Val

Ser

Thr

390

Leu

Pro

Gly

Tyr

Gly

Gly

Gly

Arg

295

Pro

Leu

Glu

Leu

Pro

375

Val

Lys

Arg

Asn

Ser
455

Leu

Val

Glu

280

Ser

Ala

Leu

Ala

Gly

360

Arg

Ala

Ser

Glu

Ser

440

Leu

Ser

Tyr

265

Gly

Ala

Ser

His

Arg

345

Leu

Ser

Ala

Gly

Ala

425

Gln

Ser

Tyr

250

Tyr

Ser

Ala

Ser

Leu

330

Ala

Phe

Glu

Pro

Thr

410

Lys

Glu

Ser

Lys

Val

Gly

Gly

Glu

315

Ser

Arg

Arg

Gly

Ser

395

Ala

Val

Ser

Thr

Glu

Phe

Ser

Ala

300

Ala

Ala

His

Val

Gly

380

Val

Ser

Gln

Val

Leu
460

Asp

Phe

Val

285

Ala

Arg

Gly

Ala

Thr

365

Gly

Phe

Val

Trp

Thr

445

Thr

Thr

Gln

270

Ser

Ala

Asn

Gln

Trp

350

Pro

Gly

Ile

Val

Lys

430

Glu

Leu

Lys

255

Leu

Leu

Leu

Ser

Arg

335

Gln

Glu

Ser

Phe

Cys

415

Val

Gln

Ser

Glu

Glu

Ala

Ala

Ala

320

Leu

Leu

Ile

Gly

Pro

400

Leu

Asp

Asp

Lys



Ala

465

Gly

Lys

Pro

Ser

Asp

545

Asn

Val

Glu

Lys

Thr

625

Trp

Glu

Asp

Leu

Thr

Ser

Arg

530

Pro

Ala

Val

Tyr

Thr

610

Leu

Cys

Ser

Tyr

Ser

His

Val

515

Thr

Glu

Lys

Ser

Lys

595

Ile

Pro

Leu

Asn

Glu

Ser

Thr

500

Phe

Pro

Val

Thr

Val

580

Cys

Ser

Pro

Val

Gly
660

Lys

Pro

485

Cys

Leu

Glu

Lys

Lys

565

Leu

Lys

Lys

Cys

Lys

645

Gln

His

470

Val

Pro

Phe

Val

Phe

550

Pro

Thr

Val

Ala

Arg

630

Gly

Pro

Lys

Thr

Pro

Pro

Thr

535

Asn

Arg

Val

Ser

Lys

615

Asp

Phe

Glu

Val

Lys

Cys

Pro

520

Cys

Trp

Glu

Leu

Asn

600

Gly

Glu

Tyr

Asn

Tyr

Ser

Pro

505

Lys

Val

Tyr

Glu

His

585

Lys

Gln

Leu

Pro

Asn
665

Ala

Phe

490

Ala

Pro

Val

Val

Gln

570

Gln

Ala

Pro

Thr

Ser

650

Tyr

Cys

475

Asn

Pro

Lys

Val

Asp

555

Tyr

Asp

Leu

Arg

Lys

635

Asp

Lys

Glu

Arg

Glu

Asp

Asp

540

Gly

Asn

Trp

Gly

Glu

620

Asn

Ile

Thr

Val

Gly

Ala

Thr

525

Val

Val

Ser

Leu

Ala

605

Pro

Gln

Ala

Thr

Thr

Glu

Ala

510

Leu

Ser

Glu

Thr

Asn

590

Pro

Gln

Val

Val

Pro
670

His

Cys

495

Gly

Met

His

Val

Tyr

575

Ile

Val

Ser

Glu

655

Pro

Gln

480

Asp

Gly

Ile

Glu

His

560

Arg

Lys

Glu

Tyr

Leu

640

Trp

Val



Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys

675

680

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys

690

695

700

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

705

Gly

Lys

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

<220>
<223>

<400>

76
297
PRT

710

Artificial Sequence

Monomeric hu 4-1BBL (71-254)

76

Arg Glu Gly Pro

1

Leu

Ile

Ser

Val

65

Arg

Leu

Arg

Asp

Leu

50

Ala

Val

Gln

Gln

Gly

35

Thr

Lys

Val

Pro

Gly

20

Pro

Gly

Ala

Ala

Leu
100

Glu

Met

Leu

Gly

Gly

Gly

85

Arg

Leu

Phe

Ser

Leu

Val

70

Glu

Ser

Ser

Ala

Trp

Ser

55

Tyr

Gly

Ala

Pro

Gln

Tyr

40

Tyr

Tyr

Ser

Ala

Asp

Leu

25

Ser

Lys

Val

Gly

Gly
105

715

-CH1*

Asp

10

Val

Asp

Glu

Phe

Ser

90

Ala

Pro

Ala

Pro

Asp

Phe

75

Val

Ala

Ala

Gln

Gly

Thr

60

Gln

Ser

Ala

Leu Thr Val

685

Ser Val Met

Ser Leu Ser

Gly

Asn

Leu

45

Lys

Leu

Leu

Leu

Leu

Val

30

Ala

Glu

Glu

Ala

Ala
110

Leu

15

Leu

Gly

Leu

Leu

Leu

95

Leu

Asp

His

Pro
720

Asp

Leu

Val

Val

Arg

80

His

Thr



Val

Phe

His

145

Gly

Gly

Gly

Ser

Asp

225

Thr

Tyr

Gln

Asp

Asp

Gln

130

Leu

Ala

Leu

Ser

Lys

210

Tyr

Ser

Ser

Thr

Glu
290

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

<220>

Leu Pro
115

Gly Arg

His Thr

Thr Val

Pro Ser
180

Ala Ser
195

Ser Thr

Phe Pro

Gly val

Leu Ser
260

Tyr Ile
275

Lys Vval

77
722
PRT

Pro

Leu

Glu

Leu

165

Pro

Thr

Ser

Glu

His

245

Ser

Cys

Glu

Ala

Leu

Ala

150

Gly

Arg

Lys

Gly

Pro

230

Thr

Val

Asn

Pro

Ser

His

135

Arg

Leu

Ser

Gly

Gly

215

Val

Phe

Val

Val

Lys
295

Artificial Sequence

Ser

120

Leu

Ala

Phe

Glu

Pro

200

Thr

Thr

Pro

Thr

Asn

280

Ser

Glu

Ser

Arg

Arg

Gly

185

Ser

Ala

Val

Ala

Val

265

His

Cys

Ala

Ala

His

Val

170

Gly

Val

Ala

Ser

Val

250

Pro

Lys

Arg

Gly

Ala

155

Thr

Gly

Phe

Leu

Trp

235

Leu

Ser

Pro

Asn

Gln

140

Trp

Pro

Gly

Pro

Gly

220

Asn

Gln

Ser

Ser

Ser

125

Arg

Gln

Glu

Ser

Leu

205

Cys

Ser

Ser

Ser

Asn
285

Ala

Leu

Leu

Ile

Gly

190

Ala

Leu

Gly

Ser

Leu

270

Thr

Phe

Gly

Thr

Pro

175

Gly

Pro

Val

Ala

Gly

255

Lys

Gly

Val

Gln

160

Ala

Gly

Ser

Glu

Leu

240

Leu

Thr

Val



<223>

<400>

Dimeric hu 4-1BBL (71-254) -

77

Arg Glu Gly

1

Leu

Ile

Ser

Val

65

Arg

Leu

Val

Phe

His

145

Gly

Gly

Gly

Arg

Asp

Leu

50

Ala

Val

Gln

Asp

Gln

130

Leu

Ala

Leu

Ser

Gln

Gly

35

Thr

Lys

Val

Pro

Leu

115

Gly

His

Thr

Pro

Arg
195

Pro

Gly

20

Pro

Gly

Ala

Ala

Leu

100

Pro

Arg

Thr

Val

Ser

180

Glu

Glu

Met

Leu

Gly

Gly

Gly

85

Arg

Pro

Leu

Glu

Leu

165

Pro

Gly

Leu

Phe

Ser

Leu

Val

70

Glu

Ser

Ala

Leu

Ala

150

Gly

Arg

Pro

Ser

Ala

Trp

Ser

55

Tyr

Gly

Ala

Ser

His

135

Arg

Leu

Ser

Glu

Pro

Gln

Tyr

40

Tyr

Tyr

Ser

Ala

Ser

120

Leu

Ala

Phe

Glu

Leu
200

Asp

Leu

25

Ser

Lys

Val

Gly

Gly

105

Glu

Ser

Arg

Arg

Gly

185

Ser

CL Fc knob chain

Asp

10

Val

Asp

Glu

Phe

Ser

90

Ala

Ala

Ala

His

Val

170

Gly

Pro

Pro

Ala

Pro

Asp

Phe

75

Val

Ala

Arg

Gly

Ala

155

Thr

Gly

Asp

Ala

Gln

Gly

Thr

60

Gln

Ser

Ala

Asn

Gln

140

Trp

Pro

Gly

Asp

Gly

Asn

Leu

45

Lys

Leu

Leu

Leu

Ser

125

Arg

Gln

Glu

Ser

Pro
205

Leu

Val

30

Ala

Glu

Glu

Ala

Ala

110

Ala

Leu

Leu

Ile

Gly

190

Ala

Leu

15

Leu

Gly

Leu

Leu

Leu

95

Leu

Phe

Gly

Thr

Pro

175

Gly

Asp

Leu

Val

Val

Arg

80

His

Thr

Gly

Val

Gln

160

Ala

Gly

Leu



Leu

Leu

225

Gly

Leu

Leu

Leu

Leu

305

Phe

Gly

Thr

Pro

Gly

385

Pro

Asp

210

Leu

Val

Val

Arg

His

290

Thr

Gly

Val

Gln

Ala

370

Gly

Ser

Leu

Ile

Ser

Val

Arg

275

Leu

Val

Phe

His

Gly

355

Gly

Gly

Asp

Arg

Asp

Leu

Ala

260

Val

Gln

Asp

Gln

Leu

340

Ala

Leu

Ser

Glu

Gln

Gly

Thr

245

Lys

Val

Pro

Leu

Gly

325

His

Thr

Pro

Arg

Gln
405

Gly

Pro

230

Gly

Ala

Ala

Leu

Pro

310

Arg

Thr

Val

Ser

Thr

390

Leu

Met

215

Leu

Gly

Gly

Gly

Arg

295

Pro

Leu

Glu

Leu

Pro

375

Val

Lys

Phe

Ser

Leu

Val

Glu

280

Ser

Ala

Leu

Ala

Gly

360

Arg

Ala

Ser

Ala

Trp

Ser

Tyr

265

Gly

Ala

Ser

His

Arg

345

Leu

Ser

Ala

Gly

Gln

Tyr

Tyr

250

Tyr

Ser

Ala

Ser

Leu

330

Ala

Phe

Glu

Pro

Thr
410

Leu

Ser

235

Lys

Val

Gly

Gly

Glu

315

Ser

Arg

Arg

Gly

Ser

395

Ala

Val

220

Asp

Glu

Phe

Ser

Ala

300

Ala

Ala

His

Val

Gly

380

Val

Ser

Ala

Pro

Asp

Phe

Val

285

Ala

Arg

Gly

Ala

Thr

365

Gly

Phe

Val

Gln

Gly

Thr

Gln

270

Ser

Ala

Asn

Gln

Trp

350

Pro

Gly

Ile

Val

Asn

Leu

Lys

255

Leu

Leu

Leu

Ser

Arg

335

Gln

Glu

Ser

Phe

Cys
415

Val

Ala

240

Glu

Glu

Ala

Ala

Ala

320

Leu

Leu

Ile

Gly

Pro

400

Leu



Leu

Asn

Ser

Ala

465

Gly

Lys

Pro

Ser

Asp

545

Asn

Val

Glu

Lys

Thr
625

Asn

Ala

Lys

450

Asp

Leu

Thr

Ser

Arg

530

Pro

Ala

Val

Tyr

Thr

610

Leu

Asn

Leu

435

Asp

Tyr

Ser

His

Val

515

Thr

Glu

Lys

Ser

Lys

595

Ile

Pro

Phe

420

Gln

Ser

Glu

Ser

Thr

500

Phe

Pro

Val

Thr

Val

580

Cys

Ser

Pro

Tyr

Ser

Thr

Lys

Pro

485

Cys

Leu

Glu

Lys

Lys

565

Leu

Lys

Lys

Cys

Pro

Gly

Tyr

His

470

Val

Pro

Phe

Val

Phe

550

Pro

Thr

Val

Ala

Arg
630

Arg

Asn

Ser

455

Lys

Thr

Pro

Pro

Thr

535

Asn

Arg

Val

Ser

Lys

615

Asp

Glu

Ser

440

Leu

Val

Lys

Cys

Pro

520

Cys

Trp

Glu

Leu

Asn

600

Gly

Glu

Ala

425

Gln

Ser

Tyr

Ser

Pro

505

Lys

Val

Tyr

Glu

His

585

Lys

Gln

Leu

Lys

Glu

Ser

Ala

Phe

490

Ala

Pro

Val

Val

Gln

570

Gln

Ala

Pro

Thr

Val

Ser

Thr

Cys

475

Asn

Pro

Lys

Val

Asp

555

Tyr

Asp

Leu

Arg

Lys
635

Gln

Val

Leu

460

Glu

Arg

Glu

Asp

Asp

540

Gly

Asn

Trp

Gly

Glu

620

Asn

Trp

Thr

445

Thr

Val

Gly

Ala

Thr

525

Val

Val

Ser

Leu

Ala

605

Pro

Gln

Lys

430

Glu

Leu

Thr

Glu

Ala

510

Leu

Ser

Glu

Thr

Asn

590

Pro

Gln

Val

Val

Gln

Ser

His

Cys

495

Gly

Met

His

Val

Tyr

575

Gly

Ile

Val

Ser

Asp

Asp

Lys

Gln

480

Asp

Gly

Ile

Glu

His

560

Arg

Lys

Glu

Tyr

Leu
640



Trp

Glu

Leu

Lys

Glu

705

Gly

Cys

Ser

Asp

Ser

690

Ala

Lys

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

<220>
<223>

<400>

Leu

Asn

Ser

675

Arg

Leu

78
297
PRT

Val

Gly

660

Asp

Trp

His

Lys Gly

645

Gln Pro

Gly Ser

Gln Gln

Asn His
710

Phe

Glu

Phe

Gly

695

Tyr

Artificial Sequence

Tyr

Asn

Phe

680

Asn

Thr

Pro

Asn

665

Leu

Val

Gln

Monomeric hu 4-1BBL (71-254)

78

Arg Glu Gly

1

Leu Arg Gln

Ile Asp Gly

35

Ser Leu Thr

50

Val Ala Lys

65

Pro

Gly

20

Pro

Ala

Glu Leu

5

Met Phe

Leu Ser

Gly Leu

Gly val
70

Ser

Ala

Trp

Ser

55

Tyr

Pro

Gln

Tyr

40

Tyr

Tyr

Asp

Leu

25

Ser

Lys

Val

Ser

650

Tyr

Tyr

Phe

Lys

Asp

Lys

Ser

Ser

Ser
715

- CH1

Asp

10

Val

Asp

Glu

Phe

Pro

Ala

Pro

Asp

Phe
75

Ile

Thr

Lys

Cys

700

Leu

Ala

Gln

Gly

Thr

60

Gln

Ala

Thr

Leu

685

Ser

Ser

Gly

Asn

Leu

45

Lys

Leu

Val

Pro

670

Thr

Val

Leu

Leu

Val

30

Ala

Glu

Glu

Glu

655

Pro

Val

Met

Ser

Leu

15

Leu

Gly

Leu

Leu

Trp

Val

Asp

His

Pro
720

Asp

Leu

Val

Val

Arg
80



Arg

Leu

Val

Phe

His

145

Gly

Gly

Gly

Ser

Asp

225

Thr

Tyr

Gln

Val

Gln

Asp

Gln

130

Leu

Ala

Leu

Ser

Lys

210

Tyr

Ser

Ser

Thr

Val

Pro

Leu

115

Gly

His

Thr

Pro

Ala

195

Ser

Phe

Gly

Leu

Tyr
275

Ala

Leu

100

Pro

Arg

Thr

Val

Ser

180

Ser

Thr

Pro

Val

Ser

260

Ile

Gly

85

Arg

Pro

Leu

Glu

Leu

165

Pro

Thr

Ser

Glu

His

245

Ser

Cys

Glu

Ser

Ala

Leu

Ala

150

Gly

Arg

Lys

Gly

Pro

230

Thr

Val

Asn

Gly

Ala

Ser

His

135

Arg

Leu

Ser

Gly

Gly

215

Val

Phe

Val

Val

Ser

Ala

Ser

120

Leu

Ala

Phe

Glu

Pro

200

Thr

Thr

Pro

Thr

Asn
280

Gly

Gly

105

Glu

Ser

Arg

Arg

Gly

185

Ser

Ala

Val

Ala

Val

265

His

Ser

90

Ala

Ala

Ala

His

Val

170

Gly

Val

Ala

Ser

Val

250

Pro

Lys

Val

Ala

Arg

Gly

Ala

155

Thr

Gly

Phe

Leu

Trp

235

Leu

Ser

Pro

Ser

Ala

Asn

Gln

140

Trp

Pro

Gly

Pro

Gly

220

Asn

Gln

Ser

Ser

Leu

Leu

Ser

125

Arg

Gln

Glu

Ser

Leu

205

Cys

Ser

Ser

Ser

Asn
285

Ala

Ala

110

Ala

Leu

Leu

Ile

Gly

190

Ala

Leu

Gly

Ser

Leu

270

Thr

Leu

95

Leu

Phe

Gly

Thr

Pro

175

Gly

Pro

Val

Ala

Gly

255

Gly

Lys

His

Thr

Gly

Val

Gln

160

Ala

Gly

Ser

Lys

Leu

240

Leu

Thr

Val



Asp Lys Lys Val Glu Pro Lys Ser Cys

290

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

<220>
<223>

<400>

79
710
PRT

295

Artificial Sequence

Dimeric hu 4-1BBL (71-248) -

79

Arg Glu Gly Pro

1

Leu

Ile

Ser

Val

65

Arg

Leu

Val

Phe

His
145

Arg

Asp

Leu

50

Ala

Val

Gln

Asp

Gln

130

Leu

Gln

Gly

35

Thr

Lys

Val

Pro

Leu

115

Gly

His

Gly

20

Pro

Gly

Ala

Ala

Leu

100

Pro

Arg

Thr

Glu

Met

Leu

Gly

Gly

Gly

85

Arg

Pro

Leu

Glu

Leu

Phe

Ser

Leu

Val

70

Glu

Ser

Ala

Leu

Ala
150

Ser

Ala

Trp

Ser

55

Tyr

Gly

Ala

Ser

His

135

Arg

Pro

Gln

Tyr

40

Tyr

Tyr

Ser

Ala

Ser

120

Leu

Ala

Asp

Leu

25

Ser

Lys

Val

Gly

Gly

105

Glu

Ser

Arg

CL*

Asp

10

Val

Asp

Glu

Phe

Ser

90

Ala

Ala

Ala

His

Fc knob

Pro

Ala

Pro

Asp

Phe

75

Val

Ala

Arg

Gly

Ala
155

Ala

Gln

Gly

Thr

60

Gln

Ser

Ala

Asn

Gln

140

Trp

chain

Gly

Asn

Leu

45

Lys

Leu

Leu

Leu

Ser

125

Arg

Gln

Leu

Val

30

Ala

Glu

Glu

Ala

Ala

110

Ala

Leu

Leu

Leu

15

Leu

Gly

Leu

Leu

Leu

95

Leu

Phe

Gly

Thr

Asp

Leu

Val

Val

Arg

80

His

Thr

Gly

Val

Gln
160



Gly

Gly

Glu

Met

Leu

225

Gly

Gly

Gly

Arg

Pro

305

Leu

Glu

Leu

Gly

Ala

Leu

Leu

Phe

210

Ser

Leu

Val

Glu

Ser

290

Ala

Leu

Ala

Gly

Gly
370

Thr

Gly

Ser

195

Ala

Trp

Ser

Tyr

Gly

275

Ala

Ser

His

Arg

Leu

355

Ser

Val

Gly

180

Pro

Gln

Tyr

Tyr

Tyr

260

Ser

Ala

Ser

Leu

Ala

340

Phe

Gly

Leu

165

Gly

Asp

Leu

Ser

Lys

245

Val

Gly

Gly

Glu

Ser

325

Arg

Arg

Gly

Gly

Gly

Asp

Val

Asp

230

Glu

Phe

Ser

Ala

Ala

310

Ala

His

Val

Gly

Leu

Ser

Pro

Ala

215

Pro

Asp

Phe

Val

Ala

295

Arg

Gly

Ala

Thr

Gly
375

Phe

Gly

Ala

200

Gln

Gly

Thr

Gln

Ser

280

Ala

Asn

Gln

Trp

Pro

360

Ser

Arg

Gly

185

Gly

Asn

Leu

Lys

Leu

265

Leu

Leu

Ser

Arg

Gln

345

Glu

Arg

Val

170

Gly

Leu

Val

Ala

Glu

250

Glu

Ala

Ala

Ala

Leu

330

Leu

Ile

Thr

Thr

Gly

Leu

Leu

Gly

235

Leu

Leu

Leu

Leu

Phe

315

Gly

Thr

Pro

Val

Pro

Ser

Asp

Leu

220

Val

Val

Arg

His

Thr

300

Gly

Val

Gln

Ala

Ala
380

Glu

Arg

Leu

205

Ile

Ser

Val

Arg

Leu

285

Val

Phe

His

Gly

Gly

365

Ala

Ile

Glu

190

Arg

Asp

Leu

Ala

Val

270

Gln

Asp

Gln

Leu

Ala

350

Leu

Pro

Pro

175

Gly

Gln

Gly

Thr

Lys

255

Val

Pro

Leu

Gly

His

335

Thr

Gly

Ser

Ala

Pro

Gly

Pro

Gly

240

Ala

Ala

Leu

Pro

Arg

320

Thr

Val

Gly

Val



Phe

385

Val

Trp

Thr

Thr

Val

465

Gly

Ala

Thr

Val

Val

545

Ser

Leu

Ile

Val

Lys

Glu

Leu

450

Thr

Glu

Ala

Leu

Ser

530

Glu

Thr

Asn

Phe

Cys

Val

Gln

435

Ser

His

Cys

Gly

Met

515

His

Val

Tyr

Gly

Pro

Leu

Asp

420

Asp

Lys

Gln

Asp

Gly

500

Ile

Glu

His

Arg

Lys
580

Pro

Leu

405

Asn

Ser

Ala

Gly

Lys

485

Pro

Ser

Asp

Asn

Val

565

Glu

Ser

390

Asn

Ala

Lys

Asp

Leu

470

Thr

Ser

Arg

Pro

Ala

550

Val

Tyr

Asp

Asn

Leu

Asp

Tyr

455

Ser

His

Val

Thr

Glu

535

Lys

Ser

Lys

Arg

Phe

Gln

Ser

440

Glu

Ser

Thr

Phe

Pro

520

Val

Thr

Val

Cys

Lys

Tyr

Ser

425

Thr

Lys

Pro

Cys

Leu

505

Glu

Lys

Lys

Leu

Lys
585

Leu

Pro

410

Gly

Tyr

His

Val

Pro

490

Phe

Val

Phe

Pro

Thr

570

Val

Lys

395

Arg

Asn

Ser

Lys

Thr

475

Pro

Pro

Thr

Asn

Arg

555

Val

Ser

Ser

Glu

Ser

Leu

Val

460

Lys

Cys

Pro

Cys

Trp

540

Glu

Leu

Asn

Gly

Ala

Gln

Ser

445

Tyr

Ser

Pro

Lys

Val

525

Tyr

Glu

His

Lys

Thr

Lys

Glu

430

Ser

Ala

Phe

Ala

Pro

510

Val

Val

Gln

Gln

Ala
590

Ala

Val

415

Ser

Thr

Cys

Asn

Pro

495

Lys

Val

Asp

Tyr

Asp

575

Leu

Ser

400

Gln

Val

Leu

Glu

Arg

480

Glu

Asp

Asp

Gly

Asn

560

Trp

Gly



Ala

Pro

Gln

625

Ala

Thr

Leu

Ser

Ser
705

Pro

Gln

610

Val

Val

Pro

Thr

Val

690

Leu

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

<220>
<223>

<400>

Ile
595

Val

Ser

Glu

Pro

Val

675

Met

Ser

80
291
PRT

Glu

Tyr

Leu

Trp

Val

660

Asp

His

Pro

Lys

Thr

Trp

Glu

645

Leu

Lys

Glu

Gly

Thr

Leu

Cys

630

Ser

Asp

Ser

Ala

Lys
710

Ile

Pro

615

Leu

Asn

Ser

Arg

Leu
695

Artificial Sequence

Ser

600

Pro

Val

Gly

Asp

Trp

680

His

Lys

Cys

Lys

Gln

Gly

665

Gln

Asn

Monomeric hu 4-1BBL (71-248)

80

Arg Glu Gly Pro Glu Leu Ser Pro Asp

1

5

Leu Arg Gln Gly Met Phe Ala Gln Leu

20

25

Ile Asp Gly Pro Leu Ser Trp Tyr Ser

35

40

Ala

Arg

Gly

Pro

650

Ser

Gln

His

Lys

Asp

Phe

635

Glu

Phe

Gly

Tyr

- CH1*

Gly

Glu

620

Tyr

Asn

Phe

Asn

Thr
700

Gln

605

Leu

Pro

Asn

Leu

Val

685

Gln

Pro

Thr

Ser

Tyr
670

Phe

Lys

Arg

Lys

Asp

Lys

655

Ser

Ser

Ser

Glu

Asn

Ile

640

Thr

Lys

Cys

Leu

Asp Pro Ala Gly Leu Leu Asp

10

15

Val Ala Gln Asn Val Leu Leu

30

Asp Pro Gly Leu Ala Gly Val

45



Ser

Val

65

Arg

Leu

Val

Phe

His

145

Gly

Gly

Gly

Gly

Val

225

Phe

Val

Leu

50

Ala

Val

Gln

Asp

Gln

130

Leu

Ala

Leu

Pro

Thr

210

Thr

Pro

Thr

Thr

Lys

Val

Pro

Leu

115

Gly

His

Thr

Gly

Ser

195

Ala

Val

Ala

Val

Gly

Ala

Ala

Leu

100

Pro

Arg

Thr

Val

Gly

180

Val

Ala

Ser

Val

Pro
260

Gly

Gly

Gly

85

Arg

Pro

Leu

Glu

Leu

165

Gly

Phe

Leu

Trp

Leu

245

Ser

Leu

Val

70

Glu

Ser

Ala

Leu

Ala

150

Gly

Gly

Pro

Gly

Asn

230

Gln

Ser

Ser

55

Tyr

Gly

Ala

Ser

His

135

Arg

Leu

Ser

Leu

Cys

215

Ser

Ser

Ser

Tyr

Tyr

Ser

Ala

Ser

120

Leu

Ala

Phe

Gly

Ala

200

Leu

Gly

Ser

Leu

Lys

Val

Gly

Gly

105

Glu

Ser

Arg

Arg

Gly

185

Pro

Val

Ala

Gly

Gly
265

Glu

Phe

Ser

90

Ala

Ala

Ala

His

Val

170

Gly

Ser

Glu

Leu

Leu

250

Thr

Asp

Phe

75

Val

Ala

Arg

Gly

Ala

155

Thr

Gly

Ser

Asp

Thr

235

Tyr

Gln

Thr

60

Gln

Ser

Ala

Asn

Gln

140

Trp

Pro

Ser

Lys

Tyr

220

Ser

Ser

Thr

Lys

Leu

Leu

Leu

Ser

125

Arg

Gln

Glu

Ala

Ser

205

Phe

Gly

Leu

Tyr

Glu

Glu

Ala

Ala

110

Ala

Leu

Leu

Ile

Ser

190

Thr

Pro

Val

Ser

Ile
270

Leu

Leu

Leu

95

Leu

Phe

Gly

Thr

Pro

175

Thr

Ser

Glu

His

Ser

255

Cys

Val

Arg

80

His

Thr

Gly

Val

Gln

160

Ala

Lys

Gly

Pro

Thr

240

Val

Asn



Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Glu Lys Val Glu Pro

275

Lys Ser Cys
290

<210> 81
<211> 5
<212> PRT

<213> Artificial Sequence

<220>

<223> Peptide linker G4S

<400> 81

Gly Gly Gly Gly
1

<210> 82
<211> 710
<212> PRT

Ser
5

<213> Artificial Sequence

<220>

280

<223> Dimeric hu 4-1BBL (71-248) -

<400> 82
Arg Glu Gly Pro
1

Leu Arg Gln Gly
20

Ile Asp Gly Pro
35

Ser Leu Thr Gly
50

Val Ala Lys Ala
65

Glu Leu

5

Met Phe

Leu Ser

Gly Leu

Gly val
70

Ser

Ala

Ser
55

Tyr

Pro

Gln

Tyr

40

Tyr

Tyr

Asp

Leu

25

Ser

Lys

Val

285

CL Fc knob chain

Asp Pro Ala Gly
10

Val Ala Gln Asn

Asp Pro Gly Leu
45

Glu Asp Thr Lys
60

Phe Phe Gln Leu
75

Leu

Val

30

Ala

Glu

Glu

Leu

15

Leu

Gly

Leu

Leu

Asp

Leu

Val

Val

Arg
80



Arg

Leu

Val

Phe

His

145

Gly

Gly

Glu

Met

Leu

225

Gly

Gly

Gly

Arg

Val

Gln

Asp

Gln

130

Leu

Ala

Leu

Leu

Phe

210

Ser

Leu

Val

Glu

Ser
290

Val

Pro

Leu

115

Gly

His

Thr

Gly

Ser

195

Ala

Trp

Ser

Tyr

Gly

275

Ala

Ala

Leu

100

Pro

Arg

Thr

Val

Gly

180

Pro

Gln

Tyr

Tyr

Tyr

260

Ser

Ala

Gly

85

Arg

Pro

Leu

Glu

Leu

165

Gly

Asp

Leu

Ser

Lys

245

Val

Gly

Gly

Glu

Ser

Ala

Leu

Ala

150

Gly

Gly

Asp

Val

Asp

230

Glu

Phe

Ser

Ala

Gly

Ala

Ser

His

135

Arg

Leu

Ser

Pro

Ala

215

Pro

Asp

Phe

Val

Ala
295

Ser

Ala

Ser

120

Leu

Ala

Phe

Gly

Ala

200

Gln

Gly

Thr

Gln

Ser

280

Ala

Gly

Gly

105

Glu

Ser

Arg

Arg

Gly

185

Gly

Asn

Leu

Lys

Leu

265

Leu

Leu

Ser

90

Ala

Ala

Ala

His

Val

170

Gly

Leu

Val

Ala

Glu

250

Glu

Ala

Ala

Val

Ala

Arg

Gly

Ala

155

Thr

Gly

Leu

Leu

Gly

235

Leu

Leu

Leu

Leu

Ser

Ala

Asn

Gln

140

Trp

Pro

Ser

Asp

Leu

220

Val

Val

Arg

His

Thr
300

Leu

Leu

Ser

125

Arg

Gln

Glu

Arg

Leu

205

Ile

Ser

Val

Arg

Leu

285

Val

Ala

Ala

110

Ala

Leu

Leu

Ile

Glu

190

Arg

Asp

Leu

Ala

Val

270

Gln

Asp

Leu

95

Leu

Phe

Gly

Thr

Pro

175

Gly

Gln

Gly

Thr

Lys

255

Val

Pro

Leu

His

Thr

Gly

Val

Gln

160

Ala

Pro

Gly

Pro

Gly

240

Ala

Ala

Leu

Pro



Pro

305

Leu

Glu

Leu

Gly

Phe

385

Val

Trp

Thr

Thr

Val

465

Gly

Ala

Ala

Leu

Ala

Gly

Gly

370

Ile

Val

Lys

Glu

Leu

450

Thr

Glu

Ala

Ser

His

Arg

Leu

355

Ser

Phe

Cys

Val

Gln

435

Ser

His

Cys

Gly

Ser

Leu

Ala

340

Phe

Gly

Pro

Leu

Asp

420

Asp

Lys

Gln

Asp

Gly
500

Glu

Ser

325

Arg

Arg

Gly

Pro

Leu

405

Asn

Ser

Ala

Gly

Lys

485

Pro

Ala

310

Ala

His

Val

Gly

Ser

390

Asn

Ala

Lys

Asp

Leu

470

Thr

Ser

Arg

Gly

Ala

Thr

Gly

375

Asp

Asn

Leu

Asp

Tyr

455

Ser

His

Val

Asn

Gln

Trp

Pro

360

Ser

Glu

Phe

Gln

Ser

440

Glu

Ser

Thr

Phe

Ser

Arg

Gln

345

Glu

Arg

Gln

Tyr

Ser

425

Thr

Lys

Pro

Cys

Leu
505

Ala

Leu

330

Leu

Ile

Thr

Leu

Pro

410

Gly

Tyr

His

Val

Pro

490

Phe

Phe

315

Gly

Thr

Pro

Val

Lys

395

Arg

Asn

Ser

Lys

Thr

475

Pro

Pro

Gly

Val

Gln

Ala

Ala

380

Ser

Glu

Ser

Leu

Val

460

Lys

Cys

Pro

Phe

His

Gly

Gly

365

Ala

Gly

Ala

Gln

Ser

445

Tyr

Ser

Pro

Lys

Gln

Leu

Ala

350

Leu

Pro

Thr

Lys

Glu

430

Ser

Ala

Phe

Ala

Pro
510

Gly

His

335

Thr

Gly

Ser

Ala

Val

415

Ser

Thr

Cys

Asn

Pro

495

Lys

Arg

320

Thr

Val

Gly

Val

Ser

400

Gln

Val

Leu

Glu

Arg

480

Glu

Asp



Thr

Val

Val

545

Ser

Leu

Ala

Pro

Gln

625

Ala

Thr

Leu

Ser

Ser
705

Leu

Ser

530

Glu

Thr

Asn

Pro

Gln

610

Val

Val

Pro

Thr

Val

690

Leu

<210>
<211>

Met

515

His

Val

Tyr

Gly

Ile

595

Val

Ser

Glu

Pro

Val

675

Met

Ser

83
291

Ile

Glu

His

Arg

Lys

580

Glu

Tyr

Leu

Trp

Val

660

Asp

His

Pro

Ser

Asp

Asn

Val

565

Glu

Lys

Thr

Trp

Glu

645

Leu

Lys

Glu

Gly

Arg

Pro

Ala

550

Val

Tyr

Thr

Leu

Cys

630

Ser

Asp

Ser

Ala

Lys
710

Thr

Glu

535

Lys

Ser

Lys

Ile

Pro

615

Leu

Asn

Ser

Arg

Leu
695

Pro

520

Val

Thr

Val

Cys

Ser

600

Pro

Val

Gly

Asp

Trp

680

His

Glu

Lys

Lys

Leu

Lys

585

Lys

Cys

Lys

Gln

Gly

665

Gln

Asn

Val

Phe

Pro

Thr

570

Val

Ala

Arg

Gly

Pro

650

Ser

Gln

His

Thr

Asn

Arg

555

Val

Ser

Lys

Asp

Phe

635

Glu

Phe

Gly

Tyr

Cys

Trp

540

Glu

Leu

Asn

Gly

Glu

620

Tyr

Asn

Phe

Asn

Thr
700

Val

525

Tyr

Glu

His

Lys

Gln

605

Leu

Pro

Asn

Leu

Val

685

Gln

Val

Val

Gln

Gln

Ala

590

Pro

Thr

Ser

Tyr

Tyr

670

Phe

Lys

Val

Asp

Tyr

Asp

575

Leu

Arg

Lys

Asp

Lys

655

Ser

Ser

Ser

Asp

Gly

Asn

560

Trp

Gly

Glu

Asn

Ile

640

Thr

Lys

Cys

Leu



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

Monomeric hu 4-1BBL (71-248)

83

Arg Glu Gly Pro

1

Leu

Ile

Ser

Val

65

Arg

Leu

Val

Phe

His

145

Gly

Gly

Arg

Asp

Leu

50

Ala

Val

Gln

Asp

Gln

130

Leu

Ala

Leu

Gln

Gly

35

Thr

Lys

Val

Pro

Leu

115

Gly

His

Thr

Gly

Gly

20

Pro

Gly

Ala

Ala

Leu

100

Pro

Arg

Thr

Val

Gly
180

Glu

Met

Leu

Gly

Gly

Gly

85

Arg

Pro

Leu

Glu

Leu

165

Gly

Leu

Phe

Ser

Leu

Val

70

Glu

Ser

Ala

Leu

Ala

150

Gly

Gly

Ser

Ala

Trp

Ser

55

Tyr

Gly

Ala

Ser

His

135

Arg

Leu

Ser

Pro

Gln

Tyr

40

Tyr

Tyr

Ser

Ala

Ser

120

Leu

Ala

Phe

Gly

Asp

Leu

25

Ser

Lys

Val

Gly

Gly

105

Glu

Ser

Arg

Arg

Gly
185

- CH1

Asp

10

Val

Asp

Glu

Phe

Ser

90

Ala

Ala

Ala

His

Val

170

Gly

Pro

Ala

Pro

Asp

Phe

75

Val

Ala

Arg

Gly

Ala

155

Thr

Gly

Ala

Gln

Gly

Thr

60

Gln

Ser

Ala

Asn

Gln

140

Trp

Pro

Ser

Gly

Asn

Leu

45

Lys

Leu

Leu

Leu

Ser

125

Arg

Gln

Glu

Ala

Leu

Val

30

Ala

Glu

Glu

Ala

Ala

110

Ala

Leu

Leu

Ile

Ser
190

Leu

15

Leu

Gly

Leu

Leu

Leu

95

Leu

Phe

Gly

Thr

Pro

175

Thr

Asp

Leu

Val

Val

Arg

80

His

Thr

Gly

Val

Gln

160

Ala

Lys



Gly

Gly

Val

225

Phe

Val

Val

Lys

Pro

Thr

210

Thr

Pro

Thr

Asn

Ser
290

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

<220>
<223>

<400>

Ser
195

Ala

Val

Ala

Val

His

275

Cys

84
5
PRT

Val

Ala

Ser

Val

Pro

260

Lys

Phe

Leu

Trp

Leu

245

Ser

Pro

Pro

Gly

Asn

230

Gln

Ser

Ser

Leu

Cys

215

Ser

Ser

Ser

Asn

Artificial Sequence

Ala

200

Leu

Gly

Ser

Leu

Thr
280

CEA (T84.66-LCHA) CDR-H1

84

Asp Thr Tyr Met His

1

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

<220>
<223>

<400>

85
17
PRT

5

Artificial Sequence

CEA(T84.66-LCHA) CDR-H2

85

Pro

Val

Ala

Gly

Gly

265

Lys

Ser

Lys

Leu

Leu

250

Thr

Val

Ser

Asp

Thr

235

Tyr

Gln

Asp

Lys

Tyr

220

Ser

Ser

Thr

Lys

Ser

205

Phe

Gly

Leu

Tyr

Lys
285

Thr

Pro

Val

Ser

Ile

270

Val

Ser

Glu

His

Ser

255

Cys

Glu

Gly

Pro

Thr

240

Val

Asn

Pro



Arg Ile Asp Pro Ala Asn Gly Asn Ser Lys Tyr Val Pro Lys Phe Gln
1 5 10 15

Gly

<21e> 86

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA(T84.66-LCHA) CDR-H3

<400> 86

Phe Gly Tyr Tyr Val Ser Asp Tyr Ala Met Ala Tyr
1 5 10

<21e> 87

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA(T84.66-LCHA) CDR-L1

<400> 87

Arg Ala Gly Glu Ser Val Asp Ile Phe Gly Val Gly Phe Leu His
1 5 10 15

<21e> 88

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA(T84.66-LCHA) CDR-L2

<400> 88

Arg Ala Ser Asn Arg Ala Thr
1 5

<21e> 89

<211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223>

<400>

CEA(T84.66-LCHA) CDR-L3

89

Gln Gln Thr Asn Glu Asp Pro Tyr Thr

1

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

<220>
<223>

<400>

90
242
PRT

5

Artificial Sequence

CEA(T84.66-LCHA) VH

90

Gln Val Gln

1

Ser

Tyr

Gly

Gln

65

Met

Ala

Gln

Gly

Val

Met

Arg

50

Gly

Glu

Pro

Gly

Ala
130

Lys

His

35

Ile

Arg

Leu

Phe

Thr

115

Glu

Leu

Val
20

Trp

Asp

Val

Ser

Gly

100

Leu

Val

Val

5

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Lys

Gln

Cys

Arg

Ala

Ile

70

Leu

Tyr

Thr

Lys

Ser

Lys

Gln

Asn

55

Thr

Arg

Val

Val

Pro
135

Gly

Ala

Ala

40

Gly

Ala

Ser

Ser

Ser

120

Gly

Ala

Ser

25

Pro

Asn

Asp

Glu

Asp

105

Ser

Ser

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Tyr

Gln

Ser

Val

Phe

Gln

Lys

Ser

75

Thr

Ala

Val

Val

Lys

Asn

Gly

Tyr

60

Thr

Ala

Met

Gln

Lys
140

Lys

Ile

Leu

45

Val

Ser

Val

Ala

Leu

125

Val

Pro

Lys

30

Glu

Pro

Thr

Tyr

Tyr

110

Val

Ser

Gly

15

Trp

Lys

Ala

Tyr

95

Trp

Gln

Cys

Ser

Thr

Met

Phe

Tyr

80

Cys

Gly

Ser

Lys



Ala

145

Ala

Gly

Ala

Ser

Ser

225

Ser

Ser

Pro

Asn

Asp

Glu

210

Asp

Ser

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

<220>
<223>

<400>

Gly

Gly

Ser

Thr

195

Asp

Tyr

91
111
PRT

Phe

Gln

Lys

180

Ser

Thr

Ala

Asn

Gly

165

Tyr

Thr

Ala

Met

Ile

150

Leu

Val

Ser

Val

Ala
230

Lys

Glu

Pro

Thr

Tyr

215

Tyr

Artificial Sequence

CEA(T84.66-LCHA) VL

91

Glu Ile Val Leu

1

Glu Arg Ala Thr

20

Gly Val Gly Phe

35

Arg Leu Leu Ile

50

Asp

Trp

Lys

Ala

200

Tyr

Trp

Thr

Met

Phe

185

Tyr

Cys

Gly

Thr Gln Ser Pro Ala

5

Leu Ser Cys Arg Ala

25

Leu His Trp Tyr Gln

40

Tyr Arg Ala Ser Asn

55

Tyr

Gly

170

Gln

Met

Ala

Gln

Thr

10

Gly

Gln

Arg

Met

155

Arg

Gly

Glu

Pro

Gly
235

Leu

Glu

Lys

Ala

His

Ile

Arg

Leu

Phe

220

Thr

Trp

Asp

Val

Ser

205

Gly

Leu

Val

Pro

Thr

190

Ser

Val

Arg

Ala

175

Ile

Leu

Tyr

Thr

Ser Leu Ser Pro

15

Ser Val Asp Ile

30

Pro Gly Gln Ala

45

Thr Gly Ile Pro

60

Gln

160

Asn

Thr

Arg

Val

Val
240

Gly

Phe

Pro

Ala



Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp

65

70

Ser Leu Glu Pro Glu Asp Phe Ala Vval Tyr

85

90

Glu Asp Pro Tyr Thr Phe Gly Gln Gly Thr

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

<220>
<223>

<400>

100

92
218
PRT

Artificial Sequence

CEA (T84.66-LCHA)

92

Glu Ile Val Leu

1

Glu

Gly

Arg

Arg

65

Ser

Glu

Thr

Arg

Val

Leu

50

Phe

Leu

Asp

Val

Ala Thr
20

Gly Phe
35

Leu Ile

Ser Gly

Glu Pro

Pro Tyr

100

Ala Ala
115

Thr

Leu

Leu

Tyr

Ser

Glu

85

Thr

Pro

Gln

Ser

His

Arg

Gly

70

Asp

Phe

Ser

light

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Val

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gln

Phe
120

105

chain

Ala

Ala

25

Gln

Asn

Thr

Val

Gly

105

Ile

Thr

10

Gly

Gln

Arg

Asp

Tyr

90

Thr

Phe

Phe Thr Leu

75

Tyr Cys Gln

Lys Leu Glu

Leu

Glu

Lys

Ala

Phe

75

Tyr

Lys

Pro

Ser

Ser

Pro

Thr

60

Thr

Cys

Leu

Pro

Leu

Val

Gly

45

Gly

Leu

Gln

Glu

Ser
125

Thr

Gln

Ile
110

Ser

Asp

30

Gln

Ile

Thr

Gln

Ile

110

Asp

Ile

Thr

95

Lys

Pro

15

Ile

Ala

Pro

Ile

Thr

95

Glu

Ser
80

Asn

Phe

Pro

Ala

Ser

80

Asn

Arg

Gln



Leu

Pro

145

Gly

Tyr

His

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

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

<220>
<223>

<400>

Gln Val Gln

1

Ser Val Lys

Tyr Met His

Gly Arg Ile

Gln Gly Arg

65

50

Ser Gly

Glu Ala

Ser Gln

Leu Ser
180

Val Tyr
195

Lys Ser

93
838
PRT

Thr

Lys

Glu

165

Ser

Ala

Phe

Ala

Val

150

Ser

Thr

Cys

Asn

Ser

135

Gln

Val

Leu

Glu

Arg
215

Artificial Sequence

Val

Trp

Thr

Thr

Val

200

Gly

CEA(T84.66-LCHA) Fc hole

93

20

35

5

70

Leu Val Gln Ser

Val Ser Cys Lys

Trp Val Arg Gln

Asp Pro Ala Asn

55

Val Thr Ile Thr

Gly

Ala

Ala

40

Gly

Ala

Val

Lys

Glu

Leu

185

Thr

Glu

Cys

Val

Gln

170

Ser

His

Cys

dimeric

Ala

Ser

25

Pro

Asn

Asp

Glu

10

Gly

Gly

Ser

Thr

Leu

Asp

155

Asp

Lys

Gln

Leu

140

Asn

Ser

Ala

Gly

Asn

Ala

Lys

Asp

Leu
205

Asn

Leu

Asp

Tyr

190

Ser

41-BBL (71-254)

Val

Phe

Lys

Asn

Lys

Ile

Gln Gly Leu

Lys

Ser
75

Tyr
60

Thr

45

Val

Ser

Pro

Lys

30

Glu

Pro

Thr

Phe

Gln

Ser

175

Glu

Ser

Tyr

Ser

160

Thr

Lys

Pro

chain

Gly

15

Asp

Trp

Lys

Ala

Ser

Thr

Met

Phe

Tyr
80



Met

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

Glu

Pro

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Leu

Phe

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro
275

Ser

Gly

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Ser

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Leu

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Arg

Val

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Ser

Ser

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn
280

Glu

Asp

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Asp

90

Tyr

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Ala

Met

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Val

Ala

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly
285

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Ala

Thr

Val

270

Val

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Ala

Leu

255

Ser

Glu

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val



His

Arg

305

Lys

Glu

Cys

Leu

Trp

385

Val

Asp

His

Pro

Glu

465

Met

Leu

Asn

290

Val

Glu

Lys

Thr

Ser

370

Glu

Leu

Lys

Glu

Gly

450

Leu

Phe

Ser

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Gly

Ser

Ala

Trp

Lys

Ser

Lys

Ile

340

Pro

Ala

Asn

Ser

Arg

420

Leu

Gly

Pro

Gln

Tyr
500

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Asp

Leu

485

Ser

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Gly

Asp

470

Val

Asp

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Ser

455

Pro

Ala

Pro

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Gly

Ala

Gln

Gly

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Gly

Asn

Leu
505

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Leu

Val

490

Ala

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Val

Phe

Lys

Gly

Leu

475

Leu

Gly

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Ser

Ser

Ser

Ser

460

Asp

Leu

Val

Asn

Trp

Gly

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Arg

Leu

Ile

Ser

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Glu

Arg

Asp

Leu
510

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gly

Gln

Gly

495

Thr

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Pro

Gly

480

Pro

Gly



Gly

Gly

Gly

545

Arg

Pro

Leu

Glu

Leu

625

Pro

Gly

Gln

Gly

Thr
705

Leu

Val

530

Glu

Ser

Ala

Leu

Ala

610

Gly

Arg

Pro

Gly

Pro

690

Gly

Ser

515

Tyr

Gly

Ala

Ser

His

595

Arg

Leu

Ser

Glu

Met

675

Leu

Gly

Tyr

Tyr

Ser

Ala

Ser

580

Leu

Ala

Phe

Glu

Leu

660

Phe

Ser

Leu

Lys

Val

Gly

Gly

565

Glu

Ser

Arg

Arg

Gly

645

Ser

Ala

Trp

Ser

Glu

Phe

Ser

550

Ala

Ala

Ala

His

Val

630

Gly

Pro

Gln

Tyr

Tyr
710

Asp

Phe

535

Val

Ala

Arg

Gly

Ala

615

Thr

Gly

Asp

Leu

Ser

695

Lys

Thr
520

Gln

Ser

Ala

Asn

Gln

600

Trp

Pro

Gly

Asp

Val

680

Asp

Glu

Lys

Leu

Leu

Leu

Ser

585

Arg

Gln

Glu

Ser

Pro

665

Ala

Pro

Asp

Glu

Glu

Ala

Ala

570

Ala

Leu

Leu

Ile

Gly

650

Ala

Gln

Gly

Thr

Leu

Leu

Leu

555

Leu

Phe

Gly

Thr

Pro

635

Gly

Gly

Asn

Leu

Lys
715

Val

Arg

540

His

Thr

Gly

Val

Gln

620

Ala

Gly

Leu

Val

Ala

700

Glu

Val

525

Arg

Leu

Val

Phe

His

605

Gly

Gly

Gly

Leu

Leu

685

Gly

Leu

Ala

Val

Gln

Asp

Gln

590

Leu

Ala

Leu

Ser

Asp

670

Leu

Val

Val

Lys

Val

Pro

Leu

575

Gly

His

Thr

Pro

Arg

655

Leu

Ile

Ser

Val

Ala

Ala

Leu

560

Pro

Arg

Thr

Val

Ser

640

Glu

Arg

Asp

Leu

Ala
720



Lys

Val

Pro

Leu

Gly

785

His

Thr

Pro

Ala

Ala

Leu

Pro

770

Arg

Thr

Val

Ser

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

<220>
<223>

<400>

Gly

Gly

Arg

755

Pro

Leu

Glu

Leu

Pro

835

94
644
PRT

Val

Glu

740

Ser

Ala

Leu

Ala

Gly

820

Arg

Tyr

725

Gly

Ala

Ser

His

Arg

805

Leu

Ser

Tyr

Ser

Ala

Ser

Leu

790

Ala

Phe

Glu

Val

Gly

Gly

Glu

775

Ser

Arg

Arg

Artificial Sequence

Phe

Ser

Ala

760

Ala

Ala

His

Val

CEA(T84.66-LCHA) Fc knob

94

Gln Val Gln Leu Val Gln Ser Gly

1

5

Ser Val Lys Val Ser Cys Lys Ala

20

Tyr Met His Trp Val Arg Gln Ala

35

40

Phe

Val

745

Ala

Arg

Gly

Ala

Thr
825

Gln
730

Ser

Ala

Asn

Gln

Trp

810

Pro

Leu

Leu

Leu

Ser

Arg

795

Gln

Glu

Glu

Ala

Ala

Ala

780

Leu

Leu

Ile

Leu

Leu

Leu

765

Phe

Gly

Thr

Pro

Arg

His

750

Thr

Gly

Val

Gln

Ala
830

Arg
735

Leu

Val

Phe

His

Gly

815

Gly

Val

Gln

Asp

Gln

Leu

800

Ala

Leu

monomeric 4-1BBL (71-254) chain

Ala Glu Val Lys Lys Pro Gly Ser

10

15

Ser Gly Phe Asn Ile Lys Asp Thr

25

30

Pro Gly Gln Gly Leu Glu Trp Met

45



Gly

Gln

65

Met

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Arg

50

Gly

Glu

Pro

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Ile

Arg

Leu

Phe

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Asp

Val

Ser

Gly

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr
260

Pro

Thr

Ser

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Ala

Ile

70

Leu

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Asn

55

Thr

Arg

Val

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Gly

Ala

Ser

Ser

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

Asp

Glu

Asp

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys
265

Ser

Thr

Asp

90

Tyr

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Lys

Ser

75

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Tyr

60

Thr

Ala

Met

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Val

Ser

Val

Ala

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Pro

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Ala

Thr

Val
270

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Ala

Leu

255

Ser

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His



Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

Glu
465

Asp

Asn

290

Val

Glu

Lys

Thr

Trp

370

Glu

Leu

Lys

Glu

Gly

450

Leu

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Gly

Ser

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Gly

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Asp

Lys

Lys

Leu

310

Lys

Lys

Cys

Lys

Gln

390

Gly

Gln

Asn

Gly

Asp
470

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Ser

455

Pro

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Gly

Ala

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Gly

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Leu

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Gly

Leu
475

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Ser

Ser

Ser

Ser

460

Asp

Gly

285

Asn

Trp

Gly

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Arg

Leu

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Glu

Arg

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gly

Gln

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Pro

Gly
480



Met

Leu

Gly

Gly

Gly

545

Arg

Pro

Leu

Glu

Leu

625

Pro

Phe

Ser

Leu

Val

530

Glu

Ser

Ala

Leu

Ala

610

Gly

Arg

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

<220>
<223>

<400>

Ala

Trp

Ser

515

Tyr

Gly

Ala

Ser

His

595

Arg

Leu

Ser

95
826
PRT

Gln

Tyr

500

Tyr

Tyr

Ser

Ala

Ser

580

Leu

Ala

Phe

Glu

Leu

485

Ser

Lys

Val

Gly

Gly

565

Glu

Ser

Arg

Arg

Val

Asp

Glu

Phe

Ser

550

Ala

Ala

Ala

His

Val
630

Ala

Pro

Asp

Phe

535

Val

Ala

Arg

Gly

Ala

615

Thr

Artificial Sequence

Gln

Gly

Thr

520

Gln

Ser

Ala

Asn

Gln

600

Trp

Pro

Asn

Leu

505

Lys

Leu

Leu

Leu

Ser

585

Arg

Gln

Glu

Val

490

Ala

Glu

Glu

Ala

Ala

570

Ala

Leu

Leu

Ile

Leu

Gly

Leu

Leu

Leu

555

Leu

Phe

Gly

Thr

Pro
635

Leu

Val

Val

Arg

540

His

Thr

Gly

Val

Gln

620

Ala

Ile

Ser

Val

525

Arg

Leu

Val

Phe

His

605

Gly

Gly

Asp

Leu

510

Ala

Val

Gln

Asp

Gln

590

Leu

Ala

Leu

Gly

495

Thr

Lys

Val

Pro

Leu

575

Gly

His

Thr

Pro

Pro

Gly

Ala

Ala

Leu

560

Pro

Arg

Thr

Val

Ser
640

CEA (T84.66-LCHA) Fc hole dimeric 4-1BBL (71-248) chain

95



Gln

Ser

Tyr

Gly

Gln

65

Met

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Val

Val

Met

Arg

50

Gly

Glu

Pro

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro
210

Gln

Lys

His

35

Ile

Arg

Leu

Phe

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Leu

Val

20

Trp

Asp

Val

Ser

Gly

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

Val

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Gln

Cys

Arg

Ala

Ile

70

Leu

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Ser

Lys

Gln

Asn

55

Thr

Arg

Val

Val

Ser

135

Lys

Leu

Leu

Thr

Val
215

Gly

Ala

Ala

40

Gly

Ala

Ser

Ser

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Ala

Ser

25

Pro

Asn

Asp

Glu

Asp

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Tyr

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Val

Phe

Gln

Lys

Ser

75

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Asn

Gly

Tyr

60

Thr

Ala

Met

Thr

Ser

140

Glu

His

Ser

Cys

Glu
220

Lys

Ile

Leu

45

Val

Ser

Val

Ala

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Pro

Lys

30

Glu

Pro

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Ser

Thr

Met

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys



Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Cys

Leu

Trp

385

Val

Asp

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Ser

370

Glu

Leu

Lys

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Ala

Asn

Ser

Arg
420

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn
425

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Val

Phe

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Ser

Ser

Glu

Asp

Asp

Gly

285

Asn

Trp

Gly

Glu

Asn

365

Ile

Thr

Lys

Cys

Ala

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser
430

Ala

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met



His

Pro

Glu

465

Met

Leu

Gly

Gly

Gly

545

Arg

Pro

Leu

Glu

Leu

625

Gly

Glu

Gly

450

Leu

Phe

Ser

Leu

Val

530

Glu

Ser

Ala

Leu

Ala

610

Gly

Gly

Ala

435

Gly

Ser

Ala

Trp

Ser

515

Tyr

Gly

Ala

Ser

His

595

Arg

Leu

Ser

Leu

Gly

Pro

Gln

Tyr

500

Tyr

Tyr

Ser

Ala

Ser

580

Leu

Ala

Phe

Gly

His

Gly

Asp

Leu

485

Ser

Lys

Val

Gly

Gly

565

Glu

Ser

Arg

Arg

Gly
645

Asn

Gly

Asp

470

Val

Asp

Glu

Phe

Ser

550

Ala

Ala

Ala

His

Val

630

Gly

His

Ser

455

Pro

Ala

Pro

Asp

Phe

535

Val

Ala

Arg

Gly

Ala

615

Thr

Gly

Tyr

440

Gly

Ala

Gln

Gly

Thr

520

Gln

Ser

Ala

Asn

Gln

600

Trp

Pro

Ser

Thr

Gly

Gly

Asn

Leu

505

Lys

Leu

Leu

Leu

Ser

585

Arg

Gln

Glu

Arg

Gln

Gly

Leu

Val

490

Ala

Glu

Glu

Ala

Ala

570

Ala

Leu

Leu

Ile

Glu
650

Lys

Gly

Leu

475

Leu

Gly

Leu

Leu

Leu

555

Leu

Phe

Gly

Thr

Pro

635

Gly

Ser

Ser

460

Asp

Leu

Val

Val

Arg

540

His

Thr

Gly

Val

Gln

620

Ala

Pro

Leu

445

Arg

Leu

Ile

Ser

Val

525

Arg

Leu

Val

Phe

His

605

Gly

Gly

Glu

Ser

Glu

Arg

Asp

Leu

510

Ala

Val

Gln

Asp

Gln

590

Leu

Ala

Leu

Leu

Leu

Gly

Gln

Gly

495

Thr

Lys

Val

Pro

Leu

575

Gly

His

Thr

Gly

Ser
655

Ser

Pro

Gly

480

Pro

Gly

Ala

Ala

Leu

560

Pro

Arg

Thr

Val

Gly

640

Pro



Asp Asp Pro Ala Gly Leu Leu Asp Leu Arg Gln Gly Met Phe Ala Gln
660 665 670

Leu Val Ala Gln Asn Val Leu Leu Ile Asp Gly Pro Leu Ser Trp Tyr
675 680 685

Ser Asp Pro Gly Leu Ala Gly Val Ser Leu Thr Gly Gly Leu Ser Tyr
690 695 700

Lys Glu Asp Thr Lys Glu Leu Val Val Ala Lys Ala Gly Val Tyr Tyr
705 710 715 720

Val Phe Phe Gln Leu Glu Leu Arg Arg Val Val Ala Gly Glu Gly Ser
725 730 735

Gly Ser Val Ser Leu Ala Leu His Leu Gln Pro Leu Arg Ser Ala Ala
740 745 750

Gly Ala Ala Ala Leu Ala Leu Thr Val Asp Leu Pro Pro Ala Ser Ser
755 760 765

Glu Ala Arg Asn Ser Ala Phe Gly Phe Gln Gly Arg Leu Leu His Leu
770 775 780

Ser Ala Gly Gln Arg Leu Gly Val His Leu His Thr Glu Ala Arg Ala
785 790 795 800

Arg His Ala Trp Gln Leu Thr Gln Gly Ala Thr Val Leu Gly Leu Phe
805 810 815

Arg Val Thr Pro Glu Ile Pro Ala Gly Leu
820 825

<210> 96

<211> 638

<212> PRT

<213> Artificial Sequence

<220>
<223> CEA (T84.66-LCHA) Fc knob monomeric (71-248) 4-1BBL chain



<400>

96

Gln Val Gln

1

Ser

Tyr

Gly

Gln

65

Met

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Val

Met

Arg

50

Gly

Glu

Pro

Gly

Phe

130

Leu

Trp

Leu

Ser

Lys

His

35

Ile

Arg

Leu

Phe

Thr

115

Pro

Gly

Asn

Gln

Ser
195

Leu

Val

20

Trp

Asp

Val

Ser

Gly

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Val

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Gln

Cys

Arg

Ala

Ile

70

Leu

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Ser

Lys

Gln

Asn

55

Thr

Arg

Val

Val

Ser

135

Lys

Leu

Leu

Thr

Gly

Ala

Ala

40

Gly

Ala

Ser

Ser

Ser

120

Ser

Asp

Thr

Tyr

Gln
200

Ala

Ser

25

Pro

Asn

Asp

Glu

Asp

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Tyr

Ala

Ser

Phe

Gly

170

Leu

Tyr

Val

Phe

Gln

Lys

Ser

75

Thr

Ala

Ser

Thr

Pro

155

Val

Ser

Ile

Lys

Asn

Gly

Tyr

60

Thr

Ala

Met

Thr

Ser

140

Glu

His

Ser

Cys

Lys

Ile

Leu

45

Val

Ser

Val

Ala

Lys

125

Gly

Pro

Thr

Val

Asn
205

Pro

Lys

30

Glu

Pro

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Thr

Met

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His



Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Trp

370

Glu

Leu

Lys

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg
420

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Cys

Lys

Gln

390

Gly

Gln

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn
425

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Leu

Arg

Asp

380

Lys

Ser

Ser

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Gly

Glu

Asn

365

Ile

Thr

Lys

Cys

Lys

Ala

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser
430

Ser

Ala

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met



His

Pro

Glu

465

Met

Leu

Gly

Gly

Gly

545

Arg

Pro

Leu

Glu

Leu
625

Glu

Gly

450

Leu

Phe

Ser

Leu

Val

530

Glu

Ser

Ala

Leu

Ala

610

Gly

Ala

435

Gly

Ser

Ala

Trp

Ser

515

Tyr

Gly

Ala

Ser

His

595

Arg

Leu

Leu

Gly

Pro

Gln

Tyr

500

Tyr

Tyr

Ser

Ala

Ser

580

Leu

Ala

Phe

His

Gly

Asp

Leu

485

Ser

Lys

Val

Gly

Gly

565

Glu

Ser

Arg

Arg

Asn

Gly

Asp

470

Val

Asp

Glu

Phe

Ser

550

Ala

Ala

Ala

His

Val
630

His

Ser

455

Pro

Ala

Pro

Asp

Phe

535

Val

Ala

Arg

Gly

Ala

615

Thr

Tyr

440

Gly

Ala

Gln

Gly

Thr

520

Gln

Ser

Ala

Asn

Gln

600

Trp

Pro

Thr

Gly

Gly

Asn

Leu

505

Lys

Leu

Leu

Leu

Ser

585

Gln

Glu

Gln

Gly

Leu

Val

490

Ala

Glu

Glu

Ala

Ala

570

Ala

Leu

Leu

Ile

Lys

Gly

Leu

475

Leu

Gly

Leu

Leu

Leu

555

Leu

Phe

Gly

Thr

Pro
635

Ser

Ser

460

Asp

Leu

Val

Val

Arg

540

His

Thr

Gly

Val

Gln

620

Ala

Leu

445

Arg

Leu

Ile

Ser

Val

525

Arg

Leu

Val

Phe

His

605

Gly

Gly

Ser

Glu

Arg

Asp

Leu

510

Ala

Val

Gln

Asp

Gln

590

Leu

Ala

Leu

Leu

Gly

Gln

Gly

495

Thr

Lys

Val

Pro

Leu

575

Gly

His

Thr

Ser

Pro

Gly

480

Pro

Gly

Ala

Ala

Leu

560

Pro

Arg

Thr

Val



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

<220>
<223>

<400>

97
620
PRT

Artificial Sequence

Dimeric hu 0OX40L (51-183)

97

Gln Val Ser

1

Thr

Asp

Gly

Ile

65

Lys

Asp

Phe

Glu

Val

145

Glu

Glu

Glu

Phe

50

Ser

Val

Lys

His

Phe

130

Ser

Tyr

Tyr

Ile

35

Tyr

Leu

Arg

Val

Val

115

Cys

His

Lys

His

Lys

20

Met

Leu

His

Ser

Tyr

100

Asn

Val

Arg

Lys

Arg

Lys

Lys

Ile

Tyr

Val

85

Leu

Gly

Leu

Tyr

Glu
165

Tyr

Glu

Val

Ser

Gln

70

Asn

Asn

Gly

Gly

Pro

150

Lys

Pro

Lys

Gln

Leu

55

Lys

Ser

Val

Glu

Gly

135

Arg

Gly

Arg

Gly

Asp

40

Lys

Asp

Leu

Thr

Leu

120

Gly

Ile

Phe

Ile

Phe

25

Asn

Gly

Glu

Met

Thr

105

Ile

Gly

Gln

Ile

CL*

Gln

10

Ile

Ser

Tyr

Glu

Val

90

Asp

Leu

Ser

Ser

Leu
170

Fc knob

Ser Ile

Leu Thr

Val Ile

Phe Ser
60

Pro Leu
75

Ala Ser

Asn Thr

Ile His

Gly Gly
140

Ile Lys
155

Thr Ser

chain

Lys

Ser

Ile

45

Gln

Phe

Leu

Ser

Gln

125

Gly

Val

Gln

Val

Gln

30

Asn

Glu

Gln

Thr

Leu

110

Asn

Gly

Gln

Lys

Gln

15

Lys

Cys

Val

Leu

Tyr

95

Asp

Pro

Ser

Phe

Glu
175

Phe

Glu

Asp

Asp

Lys

80

Lys

Asp

Gly

Gln

Thr

160

Asp



Glu

Phe

Ser

Val

225

Lys

His

Phe

Val

Lys

305

Arg

Asn

Ser

Lys

Thr
385

Ile

Tyr

Leu

210

Arg

Val

Val

Cys

Ala

290

Ser

Glu

Ser

Leu

Val

370

Lys

Met

Leu

195

His

Ser

Tyr

Asn

Val

275

Ala

Gly

Ala

Gln

Ser

355

Tyr

Ser

Lys

180

Ile

Tyr

Val

Leu

Gly

260

Leu

Pro

Thr

Lys

Glu

340

Ser

Ala

Phe

Val

Ser

Gln

Asn

Asn

245

Gly

Gly

Ser

Ala

Val

325

Ser

Thr

Cys

Asn

Gln

Leu

Lys

Ser

230

Val

Glu

Gly

Val

Ser

310

Gln

Val

Leu

Glu

Arg
390

Asp

Lys

Asp

215

Leu

Thr

Leu

Gly

Phe

295

Val

Trp

Thr

Thr

Val

375

Gly

Asn

Gly

200

Glu

Met

Thr

Ile

Gly

280

Ile

Val

Lys

Glu

Leu

360

Thr

Glu

Ser

185

Tyr

Glu

Val

Asp

Leu

265

Ser

Phe

Cys

Val

Gln

345

Ser

His

Cys

Val

Phe

Pro

Ala

Asn

250

Ile

Gly

Pro

Leu

Asp

330

Asp

Lys

Gln

Asp

Ile

Ser

Leu

Ser

235

Thr

His

Gly

Pro

Leu

315

Asn

Ser

Ala

Gly

Lys
395

Ile

Gln

Phe

220

Leu

Ser

Gln

Gly

Ser

300

Asn

Ala

Lys

Asp

Leu

380

Thr

Asn

Glu

205

Gln

Thr

Leu

Asn

Gly

285

Asp

Asn

Leu

Asp

Tyr

365

Ser

His

Cys

190

Val

Leu

Tyr

Asp

Pro

270

Ser

Arg

Phe

Gln

Ser

350

Glu

Ser

Thr

Asp

Lys

Asp

255

Gly

Arg

Lys

Tyr

Ser

335

Thr

Lys

Pro

Cys

Gly

Ile

Lys

Asp

240

Phe

Glu

Thr

Leu

Pro

320

Gly

Tyr

His

Val

Pro
400



Pro

Pro

Thr

Asn

Arg

465

Val

Ser

Lys

Asp

Phe

545

Glu

Phe

Gly

Cys

Pro

Cys

Trp

450

Glu

Leu

Asn

Gly

Glu

530

Tyr

Asn

Phe

Asn

Pro

Lys

Val

435

Tyr

Glu

His

Lys

Gln

515

Leu

Pro

Asn

Leu

Val
595

Ala

Pro

420

Val

Val

Gln

Gln

Ala

500

Pro

Thr

Ser

Tyr

Tyr

580

Phe

Pro

405

Lys

Val

Asp

Tyr

Asp

485

Leu

Arg

Lys

Asp

Lys

565

Ser

Ser

Glu

Asp

Asp

Gly

Asn

470

Trp

Gly

Glu

Asn

Ile

550

Thr

Lys

Cys

Ala

Thr

Val

Val

455

Ser

Leu

Ala

Pro

Gln

535

Ala

Thr

Leu

Ser

Ala

Leu

Ser

440

Glu

Thr

Asn

Pro

Gln

520

Val

Val

Pro

Thr

Val
600

Gly

Met

425

His

Val

Tyr

Gly

Ile

505

Val

Ser

Glu

Pro

Val

585

Met

Gly

410

Ile

Glu

His

Arg

Lys

490

Glu

Tyr

Leu

Trp

Val

570

Asp

His

Pro

Ser

Asp

Asn

Val

475

Glu

Lys

Thr

Trp

Glu

555

Leu

Lys

Glu

Ser

Arg

Pro

Ala

460

Val

Tyr

Thr

Leu

Cys

540

Ser

Asp

Ser

Ala

Val

Thr

Glu

445

Lys

Ser

Lys

Ile

Pro

525

Leu

Asn

Ser

Arg

Leu
605

Phe

Pro

430

Val

Thr

Val

Cys

Ser

510

Pro

Val

Gly

Asp

Trp

590

His

Leu

415

Glu

Lys

Lys

Leu

Lys

495

Lys

Cys

Lys

Gln

Gly

575

Gln

Asn

Phe

Val

Phe

Pro

Thr

480

Val

Ala

Arg

Gly

Pro

560

Ser

Gln

His



Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

610

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

<220>
<223>

<400>

98
246
PRT

615

Artificial Sequence

Monomeric hu OX40L (51-183) - CH1*

98

Gln Val Ser

1

Thr

Asp

Gly

Ile

65

Lys

Asp

Phe

Glu

Ser
145

Glu

Glu

Phe

50

Ser

Val

Lys

His

Phe

130

Thr

Tyr

Ile

35

Tyr

Leu

Arg

Val

Val

115

Cys

Lys

His

Lys

20

Met

Leu

His

Ser

Tyr

100

Asn

Val

Gly

Arg

Lys

Lys

Ile

Tyr

Val

85

Leu

Gly

Leu

Pro

Tyr

Glu

Val

Ser

Gln

70

Asn

Asn

Gly

Gly

Ser
150

Pro

Lys

Gln

Leu

55

Lys

Ser

Val

Glu

Gly

135

Val

Arg

Gly

Asp

40

Lys

Asp

Leu

Thr

Leu

120

Gly

Phe

Ile

Phe

25

Asn

Gly

Glu

Met

Thr

105

Ile

Gly

Pro

Gln

10

Ile

Ser

Tyr

Glu

Val

90

Asp

Leu

Ser

Leu

Ser

Leu

Val

Phe

Pro

75

Ala

Asn

Ile

Gly

Ala
155

620

Ile

Thr

Ile

Ser

60

Leu

Ser

Thr

His

Gly

140

Pro

Lys

Ser

Ile

45

Gln

Phe

Leu

Ser

Gln

125

Gly

Ser

Val

Gln

30

Asn

Glu

Gln

Thr

Leu

110

Asn

Gly

Ser

Gln

15

Lys

Cys

Val

Leu

Tyr

95

Asp

Pro

Ser

Lys

Phe

Glu

Asp

Asp

Lys

80

Lys

Asp

Gly

Ala

Ser
160



Thr

Pro

Val

Ser

Ile

225

Val

Ser

Glu

His

Ser

210

Cys

Glu

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

<220>
<223>

<400>

Gly

Pro

Thr

195

Val

Asn

Pro

99
276
PRT

Gly

Val

180

Phe

Val

Val

Lys

Thr

165

Thr

Pro

Thr

Asn

Ser
245

Ala

Val

Ala

Val

His

230

Cys

Ala

Ser

Val

Pro

215

Lys

Artificial Sequence

Leu

Trp

Leu

200

Ser

Pro

dimeric huOX40L (51-183)

99

Gln Val Ser

1

Thr

Asp

Gly

Ile
65

Glu

Glu

Phe

50

Ser

Tyr

Ile

35

Tyr

Leu

His

Lys

20

Met

Leu

His

Arg

Lys

Lys

Ile

Tyr

Tyr

Glu

Val

Ser

Gln
70

Pro

Lys

Gln

Leu

55

Lys

Arg

Gly

Asn

40

Lys

Asp

Gly

Asn

185

Gln

Ser

Ser

Cys

170

Ser

Ser

Ser

Asn

Leu

Gly

Ser

Leu

Thr
235

Val

Ala

Gly

Gly

220

Lys

Glu

Leu

Leu

205

Thr

Val

connected by (G4S)2

Ile

Phe

25

Asn

Gly

Glu

Gln

10

Ile

Ser

Tyr

Glu

Ser

Leu

Val

Phe

Pro
75

Ile

Thr

Ile

Ser

60

Leu

Lys

Ser

Ile

45

Gln

Phe

Asp

Thr

190

Tyr

Gln

Asp

Tyr

175

Ser

Ser

Thr

Glu

linker

Val

Gln

30

Asn

Glu

Gln

Gln

15

Lys

Cys

Val

Leu

Phe

Gly

Leu

Tyr

Lys
240

Phe

Glu

Asp

Asn

Lys
80



Lys

Asp

Phe

Glu

Val

145

Glu

Glu

Phe

Ser

Val

225

Lys

His

Phe

Val

Lys

His

Phe

130

Ser

Tyr

Ile

Tyr

Leu

210

Arg

Val

Val

Cys

<210>
<211>

Arg

Val

Val

115

Cys

His

Lys

Met

Leu

195

His

Ser

Tyr

Asn

Val
275

100
164

Ser

Tyr

100

Asn

Val

Arg

Lys

Lys

180

Ile

Tyr

Val

Leu

Gly

260

Leu

Val

85

Leu

Gly

Leu

Tyr

Glu

165

Val

Ser

Gln

Asn

Asn

245

Gly

Asn

Asn

Gly

Gly

Pro

150

Lys

Gln

Leu

Lys

Ser

230

Val

Glu

Ser

Val

Glu

Gly

135

Arg

Gly

Asn

Lys

Asp

215

Leu

Thr

Leu

Leu

Thr

Leu

120

Gly

Ile

Phe

Asn

Gly

200

Glu

Met

Thr

Ile

Met

Thr

105

Ile

Gly

Gln

Ile

Ser

185

Tyr

Glu

Val

Asp

Leu
265

Val

90

Asp

Leu

Ser

Ser

Leu

170

Val

Phe

Pro

Ala

Asn

250

Ile

Ala

Asn

Ile

Gly

Ile

155

Thr

Ile

Ser

Leu

Ser

235

Thr

His

Ser

Thr

His

Gly

140

Lys

Ser

Ile

Gln

Phe

220

Leu

Ser

Gln

Leu

Ser

Gln

125

Gly

Val

Gln

Asn

Glu

205

Gln

Thr

Leu

Asn

Thr

Leu

110

Asn

Gly

Gln

Lys

Cys

190

Val

Leu

Tyr

Asp

Pro
270

Tyr

95

Asp

Pro

Ser

Phe

Glu

175

Asp

Asn

Lys

Lys

Asp

255

Gly

Lys

Asp

Gly

Gln

Thr

160

Asp

Gly

Ile

Lys

Asp

240

Phe

Glu



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

hu 4-1BBL (85-248)

100

Leu Asp Leu

1

Leu

Gly

Leu

Leu

65

Leu

Leu

Phe

Gly

Thr

145

Pro

Leu

Val

Val

50

Arg

His

Thr

Gly

Val

130

Gln

Ala

<210>
<211>

Ile

Ser

35

Val

Arg

Leu

Val

Phe

115

His

Gly

Gly

101
169

Arg

Asp

20

Leu

Ala

Val

Gln

Asp

100

Gln

Leu

Ala

Leu

Gln

Gly

Thr

Lys

Val

Pro

85

Leu

Gly

His

Thr

Gly

Pro

Gly

Ala

Ala

70

Leu

Pro

Arg

Thr

Val
150

Met

Leu

Gly

Gly

55

Gly

Arg

Pro

Leu

Glu

135

Leu

Phe

Ser

Leu

40

Val

Glu

Ser

Ala

Leu

120

Ala

Gly

Ala

Trp

25

Ser

Tyr

Gly

Ala

Ser

105

His

Arg

Leu

Gln

10

Tyr

Tyr

Tyr

Ser

Ala

90

Ser

Leu

Ala

Phe

Leu

Ser

Lys

Val

Gly

75

Gly

Glu

Ser

Arg

Arg
155

Val

Asp

Glu

Phe

60

Ser

Ala

Ala

Ala

His

140

Val

Ala

Pro

Asp

45

Phe

Val

Ala

Arg

Gly

125

Ala

Thr

Gln

Gly

30

Thr

Gln

Ser

Ala

Asn

110

Gln

Trp

Pro

Asn

15

Leu

Lys

Leu

Leu

Leu

95

Ser

Arg

Gln

Glu

Val

Ala

Glu

Glu

Ala

80

Ala

Ala

Leu

Leu

Ile
160



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

hu 4-1BBL (80-248)

101

Asp Pro Ala

1

Val

Asp

Glu

Phe

65

Ser

Ala

Ala

Ala

His

145

Val

Ala

Pro

Asp

50

Phe

Val

Ala

Arg

Gly

130

Ala

Thr

<210>
<211>

Gln

Gly

35

Thr

Gln

Ser

Ala

Asn

115

Gln

Trp

Pro

102
197

Gly

Asn

20

Leu

Lys

Leu

Leu

Leu

100

Ser

Arg

Gln

Glu

Leu

Val

Ala

Glu

Glu

Ala

85

Ala

Ala

Leu

Leu

Ile
165

Leu

Leu

Gly

Leu

Leu

70

Leu

Leu

Phe

Gly

Thr

150

Pro

Asp

Leu

Val

Val

55

Arg

His

Thr

Gly

Val

135

Gln

Ala

Leu

Ile

Ser

40

Val

Arg

Leu

Val

Phe

120

His

Gly

Gly

Arg

Asp

25

Leu

Ala

Val

Gln

Asp

105

Gln

Leu

Ala

Leu

Gln

10

Gly

Thr

Lys

Val

Pro

90

Leu

Gly

His

Thr

Gly

Pro

Gly

Ala

Ala

75

Leu

Pro

Arg

Thr

Val
155

Met

Leu

Gly

Gly

60

Gly

Arg

Pro

Leu

Glu

140

Leu

Phe

Ser

Leu

45

Val

Glu

Ser

Ala

Leu

125

Ala

Gly

Ala

Trp

30

Ser

Tyr

Gly

Ala

Ser

110

His

Arg

Leu

Gln

15

Tyr

Tyr

Tyr

Ser

Ala

95

Ser

Leu

Ala

Phe

Leu

Ser

Lys

Val

Gly

80

Gly

Glu

Ser

Arg

Arg
160



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

hu 4-1BBL (52-248)

102

Pro Trp Ala

1

Pro

Leu

Val

Ala

65

Glu

Glu

Ala

Ala

Ala

145

Leu

Leu

Arg

Leu

Leu

50

Gly

Leu

Leu

Leu

Leu

130

Phe

Gly

Thr

Leu

Asp

35

Leu

Val

Val

Arg

His

115

Thr

Gly

Val

Gln

Val

Arg

20

Leu

Ile

Ser

Val

Arg

100

Leu

Val

Phe

His

Gly
180

Ser

Glu

Arg

Asp

Leu

Ala

85

Val

Gln

Asp

Gln

Leu

165

Ala

Gly

Gly

Gln

Gly

Thr

70

Lys

Val

Pro

Leu

Gly

150

His

Thr

Ala

Pro

Gly

Pro

55

Gly

Ala

Ala

Leu

Pro

135

Arg

Thr

Val

Arg

Glu

Met

40

Leu

Gly

Gly

Gly

Arg

120

Pro

Leu

Glu

Leu

Ala

Leu

25

Phe

Ser

Leu

Val

Glu

105

Ser

Ala

Leu

Ala

Gly
185

Ser

10

Ser

Ala

Trp

Ser

Tyr

90

Gly

Ala

Ser

His

Arg

170

Leu

Pro

Pro

Gln

Tyr

Tyr

75

Tyr

Ser

Ala

Ser

Leu

155

Ala

Phe

Gly

Asp

Leu

Ser

60

Val

Gly

Gly

Glu

140

Ser

Arg

Arg

Ser

Asp

Val

45

Asp

Glu

Phe

Ser

Ala

125

Ala

Ala

His

Val

Ala

Pro

30

Ala

Pro

Asp

Phe

Val

110

Ala

Arg

Gly

Ala

Thr
190

Ala

15

Ala

Gln

Gly

Thr

Gln

95

Ser

Ala

Asn

Gln

Trp

175

Pro

Ser

Gly

Asn

Leu

Lys

80

Leu

Leu

Leu

Ser

Arg

160

Gln

Glu



Ile Pro Ala

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

<400>

195

103
556
PRT
Homo

103

Met Pro Pro

1

Glu

Asn

Gln

Ser

65

Trp

Cys

Val

Leu

Ser

145

Lys

Val

Ala

Leu

50

Leu

Leu

Gln

Asn

Gly

130

Ser

Asp

Arg

Val

35

Thr

Gly

Phe

Pro

Val

115

Gly

Pro

Arg

Gly

Leu

sapiens

Pro

Pro

20

Leu

Trp

Leu

Ile

Gly

100

Glu

Leu

Ser

Pro

Arg

Glu

Gln

Ser

Pro

Phe

85

Pro

Gly

Gly

Gly

Glu

Leu

Glu

Cys

Arg

Gly

70

Asn

Pro

Ser

Cys

Lys

150

Ile

Leu

Pro

Leu

Glu

55

Leu

Val

Ser

Gly

Gly

135

Leu

Trp

Phe

Leu

Lys

40

Ser

Gly

Ser

Glu

Glu

120

Leu

Met

Glu

Phe

Val

25

Gly

Pro

Ile

Gln

Lys

105

Leu

Lys

Ser

Gly

Leu

10

Val

Thr

Leu

His

Gln

90

Ala

Phe

Asn

Pro

Glu

Leu

Lys

Ser

Lys

Met

75

Met

Trp

Arg

Arg

Lys

155

Pro

Phe

Val

Asp

Pro

60

Arg

Gly

Gln

Trp

Ser

140

Leu

Pro

Leu

Glu

Gly

45

Phe

Pro

Gly

Pro

Asn

125

Ser

Tyr

Cys

Thr

Glu

30

Pro

Leu

Leu

Phe

Gly

110

Val

Glu

Val

Leu

Pro

15

Gly

Thr

Lys

Ala

Tyr

95

Trp

Ser

Gly

Trp

Pro

Met

Asp

Gln

Leu

Ile

80

Leu

Thr

Asp

Pro

Ala

160

Pro



Arg

Gly

Arg

Leu

225

Val

Gly

Glu

Gly

Cys

305

Arg

Thr

Ser

Ala

Asp

Ser

Gly

210

Leu

Met

Lys

Ile

Trp

290

Ser

Lys

Pro

Leu

Gly
370

Ser

Thr

195

Pro

Ser

Glu

Tyr

Thr

275

Lys

Leu

Arg

Pro

Pro

355

Leu

Leu

180

Leu

Leu

Leu

Thr

Tyr

260

Ala

Val

Val

Lys

Pro

340

Thr

Gly

165

Asn

Trp

Ser

Glu

Gly

245

Cys

Arg

Ser

Gly

Arg

325

Gly

Pro

Gly

Gln

Leu

Trp

Leu

230

Leu

His

Pro

Ala

Ile

310

Met

Ser

Thr

Thr

Ser

Ser

Thr

215

Lys

Leu

Arg

Val

Val

295

Leu

Thr

Gly

Ser

Ala
375

Leu

Cys

200

His

Asp

Leu

Gly

Leu

280

Thr

His

Asp

Pro

Gly

360

Pro

Ser

185

Gly

Val

Asp

Pro

Asn

265

Trp

Leu

Leu

Pro

Gln

345

Leu

Ser

170

Gln

Val

His

Arg

Arg

250

Leu

His

Ala

Gln

Thr

330

Asn

Gly

Tyr

Asp

Pro

Pro

Pro

235

Ala

Thr

Trp

Tyr

Arg

315

Arg

Gln

Arg

Gly

Leu

Pro

Lys

220

Ala

Thr

Met

Leu

Leu

300

Ala

Arg

Tyr

Ala

Asn
380

Thr

Asp

205

Gly

Arg

Ala

Ser

Leu

285

Ile

Leu

Phe

Gly

Gln

365

Pro

Met

190

Ser

Pro

Asp

Gln

Phe

270

Arg

Phe

Val

Phe

Asn

350

Arg

Ser

175

Ala

Val

Lys

Met

Asp

255

His

Thr

Cys

Leu

Lys

335

Val

Trp

Ser

Pro

Ser

Ser

Trp

240

Ala

Leu

Gly

Leu

Arg

320

Val

Leu

Ala

Asp



Val

385

Pro

Asp

Ser

Pro

Asp

465

Pro

Ser

Leu

Asp

Gly
545

Gln

Glu

Ser

Gln

Glu

450

Glu

His

Gln

Arg

Ser

530

Gly

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

<220>
<223>

<400>

Ala

Glu

Glu

Asp

435

Asp

Glu

Gly

Ser

Ser

515

Tyr

Gly

104
5
PRT

Asp

Glu

Phe

420

Gly

Glu

Leu

Ser

Tyr

500

Ile

Glu

Gly

Gly

Glu

405

Tyr

Ser

Asp

Thr

Ala

485

Glu

Arg

Asn

Arg

Ala

390

Gly

Glu

Gly

Ser

Gln

470

Trp

Asp

Gly

Met

Met
550

Leu

Glu

Asn

Tyr

Phe

455

Pro

Asp

Met

Gln

Asp

535

Gly

Artificial Sequence

CD19 (8B8-018) CDR-H1

104

Gly

Gly

Asp

Glu

440

Ser

Val

Pro

Arg

Pro

520

Asn

Thr

Ser

Tyr

Ser

425

Asn

Asn

Ala

Ser

Gly

505

Gly

Pro

Trp

Arg

Glu

410

Asn

Pro

Ala

Arg

Arg

490

Ile

Pro

Asp

Ser

Ser

395

Glu

Leu

Glu

Glu

Thr

475

Glu

Leu

Asn

Gly

Thr
555

Pro

Pro

Gly

Asp

Ser

460

Met

Ala

Tyr

His

Pro

540

Arg

Pro

Asp

Gln

Glu

445

Tyr

Asp

Thr

Ala

Glu

525

Asp

Gly

Ser

Asp

430

Pro

Glu

Phe

Ser

Ala

510

Glu

Pro

Val

Glu

415

Gln

Leu

Asn

Leu

Leu

495

Pro

Asp

Ala

Gly

400

Glu

Leu

Gly

Glu

Ser

480

Gly

Gln

Ala

Trp



Asp Tyr Ile Met His
1 5

<210> 1605

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> (D19 (8B8-2B11) CDR-H1

<400> 105
Asp Tyr Ile Met His

1 5

<210> 106

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> (D19 (8B8-018) CDR-H2

<400> 106
Tyr Ile Asn Pro Tyr Asn Asp Gly Ser Lys Tyr Thr Glu Lys Phe Gln
1 5 10 15

Gly

<210> 107

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> (D19 (8B8-2B11) CDR-H2

<400> 107
Tyr Ile Asn Pro Tyr Asn Asp Gly Ser Lys Tyr Thr Glu Lys Phe Gln
1 5 10 15

Gly



<210> 108

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> (D19 (8B8-018) CDR-H3

<400> 108

Gly Thr Tyr Tyr Tyr Gly Ser Ala Leu Phe Asp Tyr
1 5 10

<210> 109

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> (D19 (8B8-2B11) CDR-H3

<400> 109

Gly Thr Tyr Tyr Tyr Gly Pro Gln Leu Phe Asp Tyr
1 5 10

<210> 110

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> (D19 (8B8-018) CDR-L1

<400> 110
Lys Ser Ser Gln Ser Leu Glu Asn Pro Asn Gly Asn Thr Tyr Leu Asn

1 5 10 15

<210> 111

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> (D19 (8B8-2B11) CDR-L1

<400> 111

Lys Ser Ser Gln Ser Leu Glu Thr Ser Thr Gly Thr Thr Tyr Leu Asn



<210> 112

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> (D19 (8B8-018) CDR-L2

<400> 112

Arg Val Ser Lys Arg Phe Ser
1 5

<210> 113

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> (D19 (8B8-2B11) CDR-L2

<400> 113

Arg Val Ser Lys Arg Phe Ser
1 5

<210> 114

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> (D19 (8B8-018) CDR-L3

<400> 114
Leu Gln Leu Thr His Val Pro Tyr Thr

1 5

<210> 115

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> (D19 (8B8-2B11) CDR-L3

<400> 115

15



Leu Gln Leu Leu Glu Asp Pro Tyr Thr

5

Artificial Sequence

CD19 (8B8-018) VH

Leu

Val
20

Trp

Asn

Val

Ser

Thr

100

Thr

Val

Ser

Val

Pro

Thr

Arg

85

Tyr

Val

Gln

Cys

Arg

Tyr

Met

70

Leu

Tyr

Thr

Ser

Lys

Gln

Asn

55

Thr

Arg

Tyr

Val

Artificial Sequence

1

<210> 116

<211> 121

<212> PRT

<213>

<220>

<223>

<400> 116

Gln Val Gln

1

Ser Val Lys

Ile Met His
35

Gly Tyr Ile

50

Gln Gly Arg

65

Met Glu Leu

Ala Arg Gly

Gln Gly Thr
115

<210> 117

<211> 112

<212> PRT

<213>

<220>

<223>

CD19 (8B8-018) VL

Gly

Ala

Ala

40

Asp

Ser

Ser

Gly

Ser
120

Ala

Ser

25

Pro

Gly

Asp

Asp

Ser

105

Ser

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Ala

Val

Tyr

Gln

Lys

Ser

75

Thr

Leu

Lys

Thr

Gly

Tyr

60

Ile

Ala

Phe

Lys

Phe

Leu

45

Thr

Ser

Val

Asp

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gly



<400>

117

Asp Ile Val

1

Gln

Asn

Pro

Asp

65

Ser

Thr

Pro

Gly

Gln

50

Arg

Arg

His

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

<220>
<223>

<400>

Ala

Asn

35

Leu

Phe

Val

Val

118
121
PRT

Met

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Tyr

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Thr

Cys

Asn

Arg

55

Gly

Asp

Phe

Artificial Sequence

CD19 (8B8-2B11) VH

118

Gln Val Gln Leu Val Gln Ser

1

5

Ser Val Lys Val Ser Cys Lys

Ile

Gly

Met

Tyr

20

His Trp Val Arg Gln

35

Ile Asn Pro Tyr Asn

Pro

Lys

Trp

40

Val

Ser

Val

Gly

Gly

Ala

Ala

40

Asp

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gln
105

Ala

Ser

25

Pro

Gly

Ser

10

Ser

Leu

Lys

Thr

Val

90

Gly

Glu

10

Gly

Gly

Ser

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Val

Tyr

Gln

Lys

Ser

Ser

Lys

Phe

60

Phe

Tyr

Lys

Lys

Thr

Gly

Tyr

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

Lys

Phe

Leu

45

Thr

Thr

Glu

30

Gly

Gly

Leu

Leu

Glu
110

Pro

Thr

30

Glu

Glu

Pro

15

Asn

Gln

Val

Lys

Gln

95

Ile

Gly

15

Asp

Trp

Lys

Gly

Pro

Ser

Pro

Ile

80

Leu

Lys

Ala

Tyr

Met

Phe



50

Gln Gly Arg
65

Met Glu Leu

Ala Arg Gly

Gln Gly Thr
115

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

119
112
PRT

<220>
<223>
<400> 119

Asp Ile Val
1

Gln Pro Ala

Thr Thr

35

Gly

Gln
50

Pro Leu

Asp Phe

65

Arg

Ser Arg Val

Leu Glu Asp

Val

Ser

Thr

100

Thr

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

55

Thr Met Thr
70

Arg Leu Arg
85

Tyr Tyr Tyr

Val Thr Val

Artificial Sequence

CD19 (8B8-2B11) VL

Thr Gln Thr

Ile Ser Cys

Tyr Leu Asn

Ile Tyr Arg

55

Ser
70

Gly Gly

Ala
85

Glu Asp

Tyr Thr Phe

Ser

Ser

Gly

Ser
120

Pro

Lys

Trp

40

Val

Ser

Val

Gly

60

Asp Thr Ser Ile Ser

75

Asp Asp Thr Ala Val

90

Pro Gln Leu Phe Asp

105

Ser

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gln

Ser

10

Ser

Leu

Lys

Thr

Val

90

Gly

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Ser

Ser

Lys

Phe

60

Phe

Tyr

Lys

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

Thr Ala Tyr
80

Tyr Tyr Cys
95

Tyr Trp Gly
110

Thr Pro

15

Gly

Glu
30

Thr Ser

Gly Gln Ser

Gly val Pro

Ile
80

Leu Lys

Gln
95

Leu Leu

Glu Ile Lys



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

<220>
<223>

<400>

120
838
PRT

100

Artificial Sequence

105

110

anti-CD19(8B8-018) Fc hole dimeric ligand chain

120

Gln Val Gln

1

Ser

Ile

Gly

Gln

65

Met

Ala

Gln

Val

Ala

145

Ser

Val

Met

Tyr

50

Gly

Glu

Arg

Gly

Phe

130

Leu

Trp

Lys

His

35

Ile

Arg

Leu

Gly

Thr

115

Pro

Gly

Asn

Leu

Val

20

Trp

Asn

Val

Ser

Thr

100

Thr

Leu

Cys

Ser

Val

5

Ser

Val

Pro

Thr

Arg

85

Tyr

Val

Ala

Leu

Gly

Gln

Cys

Arg

Tyr

Met

70

Leu

Tyr

Thr

Pro

Val

150

Ala

Ser

Lys

Gln

Asn

55

Thr

Arg

Tyr

Val

Ser

135

Lys

Leu

Gly

Ala

Ala

40

Asp

Ser

Ser

Gly

Ser

120

Ser

Asp

Thr

Ala

Ser

25

Pro

Gly

Asp

Asp

Ser

105

Ser

Lys

Tyr

Ser

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Ala

Ala

Ser

Phe

Gly

Val Lys

Tyr Thr

Gln Gly

Lys Tyr
60

Ser Ile
75

Thr Ala

Leu Phe

Ser Thr

Thr Ser
140

Pro Glu
155

Val His

Lys

Phe

Leu

45

Thr

Ser

Val

Asp

Lys

125

Gly

Pro

Thr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala



Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Cys

Leu

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Ser
370

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Ala

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly
375

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp
380

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Gly

Glu

Asn

365

Ile

Val

190

Val

Lys

Ala

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

175

Thr

Asn

Ser

Ala

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu



Trp

385

Val

Asp

His

Pro

Glu

465

Met

Leu

Gly

Gly

Gly

545

Arg

Pro

Leu

Glu

Leu

Lys

Glu

Gly

450

Leu

Phe

Ser

Leu

Val

530

Glu

Ser

Ala

Leu

Ser

Asp

Ser

Ala

435

Gly

Ser

Ala

Trp

Ser

515

Tyr

Gly

Ala

Ser

His

Asn

Ser

Arg

420

Leu

Gly

Pro

Gln

Tyr

500

Tyr

Tyr

Ser

Ala

Ser

580

Leu

Gly

Asp

405

Trp

His

Gly

Asp

Leu

485

Ser

Lys

Val

Gly

Gly

565

Glu

Ser

Gln

390

Gly

Gln

Asn

Gly

Asp

470

Val

Asp

Glu

Phe

Ser

550

Ala

Ala

Ala

Pro

Ser

Gln

His

Ser

455

Pro

Ala

Pro

Asp

Phe

535

Val

Ala

Arg

Gly

Glu

Phe

Gly

Tyr

440

Gly

Ala

Gln

Gly

Thr

520

Gln

Ser

Ala

Asn

Gln

Asn

Phe

Asn

425

Thr

Gly

Gly

Asn

Leu

505

Lys

Leu

Leu

Leu

Ser

585

Arg

Asn

Leu

410

Val

Gln

Gly

Leu

Val

490

Ala

Glu

Glu

Ala

Ala

570

Ala

Leu

Tyr

395

Val

Phe

Lys

Gly

Leu

475

Leu

Gly

Leu

Leu

Leu

555

Leu

Phe

Gly

Lys

Ser

Ser

Ser

Ser

460

Asp

Leu

Val

Val

Arg

540

His

Thr

Gly

Val

Thr

Lys

Cys

Leu

445

Arg

Leu

Ile

Ser

Val

525

Arg

Leu

Val

Phe

His

Thr

Leu

Ser

430

Ser

Glu

Arg

Asp

Leu

510

Ala

Val

Gln

Asp

Gln

590

Leu

Pro

Thr

415

Val

Leu

Gly

Gln

Gly

495

Thr

Lys

Val

Pro

Leu

575

Gly

His

Pro

400

Val

Met

Ser

Pro

Gly

480

Pro

Gly

Ala

Ala

Leu

560

Pro

Arg

Thr



Glu

Leu

625

Pro

Gly

Gln

Gly

Thr

705

Lys

Val

Pro

Leu

Gly

785

His

Ala

610

Gly

Arg

Pro

Gly

Pro

690

Gly

Ala

Ala

Leu

Pro

770

Arg

Thr

595

Arg

Leu

Ser

Glu

Met

675

Leu

Gly

Gly

Gly

Arg

755

Pro

Leu

Glu

Ala

Phe

Glu

Leu

660

Phe

Ser

Leu

Val

Glu

740

Ser

Ala

Leu

Ala

Arg

Arg

Gly

645

Ser

Ala

Trp

Ser

Tyr

725

Gly

Ala

Ser

His

Arg
805

His

Val

630

Gly

Pro

Gln

Tyr

Tyr

710

Tyr

Ser

Ala

Ser

Leu

790

Ala

Ala

615

Thr

Gly

Asp

Leu

Ser

695

Lys

Val

Gly

Gly

Glu

775

Ser

Arg

600

Trp

Pro

Gly

Asp

Val

680

Asp

Glu

Phe

Ser

Ala

760

Ala

Ala

His

Gln

Glu

Ser

Pro

665

Ala

Pro

Asp

Phe

Val

745

Ala

Arg

Gly

Ala

Leu

Ile

Gly

650

Ala

Gln

Gly

Thr

Gln

730

Ser

Ala

Asn

Gln

Trp
810

Thr

Pro

635

Gly

Gly

Asn

Leu

Lys

715

Leu

Leu

Leu

Ser

Arg

795

Gln

Gln

620

Ala

Gly

Leu

Val

Ala

700

Glu

Glu

Ala

Ala

Ala

780

Leu

Leu

605

Gly

Gly

Gly

Leu

Leu

685

Gly

Leu

Leu

Leu

Leu

765

Phe

Gly

Thr

Ala

Leu

Ser

Asp

670

Leu

Val

Val

Arg

His

750

Thr

Gly

Val

Gln

Thr

Pro

Arg

655

Leu

Ile

Ser

Val

Arg

735

Leu

Val

Phe

His

Gly
815

Val

Ser

640

Glu

Arg

Asp

Leu

Ala

720

Val

Gln

Asp

Gln

Leu

800

Ala



Thr Val Leu Gly Leu Phe Arg Val Thr Pro Glu Ile Pro Ala Gly Leu

820

Pro Ser Pro Arg Ser Glu

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

<220>
<223>

<400>

835

121
644
PRT

Artificial Sequence

825

anti-CD19(8B8-018) Fc knob monomeric

121

Gln Val Gln

1

Ser

Ile

Gly

Gln

65

Met

Ala

Gln

Val

Val

Met

Tyr

50

Gly

Glu

Arg

Gly

Phe
130

Lys

His

35

Ile

Arg

Leu

Gly

Thr

115

Pro

Leu

Val

20

Trp

Asn

Val

Ser

Thr

100

Thr

Leu

Val

5

Ser

Val

Pro

Thr

Arg

85

Tyr

Val

Ala

Gln

Cys

Arg

Tyr

Met

70

Leu

Tyr

Thr

Pro

Ser

Lys

Gln

Asn

55

Thr

Arg

Tyr

Val

Ser
135

Gly

Ala

Ala

40

Asp

Ser

Ser

Gly

Ser

120

Ser

Ala

Ser

25

Pro

Gly

Asp

Asp

Ser

105

Ser

Lys

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Ala

Ala

Ser

Val

Tyr

Gln

Lys

Ser

75

Thr

Leu

Ser

Thr

ligand

Lys

Thr

Gly

Tyr

60

Ile

Ala

Phe

Thr

Ser
140

Lys

Phe

Leu

45

Thr

Ser

Val

Asp

Lys

125

Gly

830

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr

110

Gly

Gly

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gly

Ser

Ala



Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Cys

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Gly

Glu

Asn

Val

Phe

Val

190

Val

Lys

Ala

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Thr

Pro

175

Thr

Asn

Ser

Ala

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser



Leu

Trp

385

Val

Asp

His

Pro

Glu

465

Met

Leu

Gly

Gly

Gly

545

Arg

Trp

370

Glu

Leu

Lys

Glu

Gly

450

Leu

Phe

Ser

Leu

Val

530

Glu

Ser

355

Cys

Ser

Asp

Ser

Ala

435

Gly

Ser

Ala

Trp

Ser

515

Tyr

Gly

Ala

Leu

Asn

Ser

Arg

420

Leu

Gly

Pro

Gln

Tyr

500

Tyr

Tyr

Ser

Ala

Val

Gly

Asp

405

Trp

His

Gly

Asp

Leu

485

Ser

Lys

Val

Gly

Gly
565

Lys

Gln

390

Gly

Gln

Asn

Gly

Asp

470

Val

Asp

Glu

Phe

Ser

550

Ala

Gly

375

Pro

Ser

Gln

His

Ser

455

Pro

Ala

Pro

Asp

Phe

535

Val

Ala

360

Phe

Glu

Phe

Gly

Tyr

440

Gly

Ala

Gln

Gly

Thr

520

Gln

Ser

Ala

Tyr

Asn

Phe

Asn

425

Thr

Gly

Gly

Asn

Leu

505

Lys

Leu

Leu

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Leu

Val

490

Ala

Glu

Glu

Ala

Ala
570

Ser

Tyr

395

Tyr

Phe

Lys

Gly

Leu

475

Leu

Gly

Leu

Leu

Leu

555

Leu

Asp

380

Lys

Ser

Ser

Ser

Ser

460

Asp

Leu

Val

Val

Arg

540

His

Thr

365

Ile

Thr

Lys

Cys

Leu

445

Arg

Leu

Ile

Ser

Val

525

Arg

Leu

Val

Ala

Thr

Leu

Ser

430

Ser

Glu

Arg

Asp

Leu

510

Ala

Val

Gln

Asp

Val

Pro

Thr

415

Val

Leu

Gly

Gln

Gly

495

Thr

Lys

Val

Pro

Leu
575

Glu

Pro

400

Val

Met

Ser

Pro

Gly

480

Pro

Gly

Ala

Ala

Leu

560

Pro



Pro

Leu

Glu

Leu

625

Pro

Ala

Leu

Ala

610

Gly

Arg

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

<220>
<223>

<400>

Ser

His

595

Arg

Leu

Ser

122
219
PRT

Ser

580

Leu

Ala

Phe

Glu

Glu Ala Arg Asn

Ser Ala Gly Gln

600

Arg His Ala Trp

615

Arg Val Thr Pro

630

Artificial Sequence

anti-CD19(8B8-018) light

122

Asp Ile Val Met

1

Gln

Asn

Pro

Asp

65

Ser

Pro

Gly

Gln

50

Arg

Arg

Ala

Asn

35

Leu

Phe

Val

Ser

20

Thr

Leu

Ser

Glu

Thr

Ile

Tyr

Ile

Gly

Ala
85

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Cys

Asn

Arg

55

Gly

Asp

Pro

Lys

Trp

40

Val

Ser

Val

Ser

585

Arg

Gln

Glu

Ala

Leu

Leu

Ile

chain

Leu

Ser

25

Tyr

Ser

Gly

Gly

Ser

10

Ser

Leu

Lys

Thr

Val
90

Phe

Gly

Thr

Pro
635

Leu

Gln

Gln

Arg

Asp

75

Tyr

Gly Phe Gln Gly

590

Val His Leu His

605

Gln Gly Ala Thr

620

Ala Gly Leu Pro

Ser

Ser

Lys

Phe

60

Phe

Tyr

Val

Leu

Pro

45

Ser

Thr

Cys

Thr

Glu

30

Gly

Gly

Leu

Leu

Pro

15

Asn

Gln

Val

Lys

Gln
95

Arg

Thr

Val

Ser
640

Gly

Pro

Ser

Pro

Ile

80

Leu



Thr

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

<400>

Val

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

123
826
PRT

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Tyr

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Artificial Sequence

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Gln

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser

anti-CD19(8B8-018) Fc hole dimeric ligand (71-248) chain

123

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 Asp Tyr

20

25

30

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

35

40

45



Gly

Gln

65

Met

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Tyr

50

Gly

Glu

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Ile

Arg

Leu

Gly

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Asn

Val

Ser

Thr

100

Thr

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

Pro

Thr

Arg

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Tyr

Met

70

Leu

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Asn

55

Thr

Arg

Tyr

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Asp

Ser

Ser

Gly

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Gly

Asp

Asp

Ser

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

Ser

Thr

Asp

90

Ala

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Lys

Ser

75

Thr

Leu

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Tyr

60

Ile

Ala

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Thr

Ser

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Glu

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Ala

Thr

Val

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Ala

Leu

255

Ser

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His



Glu

His

Arg

305

Lys

Glu

Cys

Leu

Trp

385

Val

Asp

His

Pro

Glu
465

Asp

Asn

290

Val

Glu

Lys

Thr

Ser

370

Glu

Leu

Lys

Glu

Gly

450

Leu

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Gly

Ser

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Ala

Asn

Ser

Arg

420

Leu

Gly

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Asp

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Gly

Asp
470

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Ser

455

Pro

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Gly

Ala

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Gly

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Leu

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Val

Phe

Lys

Gly

Leu
475

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Ser

460

Asp

Gly

285

Asn

Trp

Gly

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Arg

Leu

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Glu

Arg

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gly

Gln

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Pro

Gly
480



Met

Leu

Gly

Gly

Gly

545

Arg

Pro

Leu

Glu

Leu

625

Gly

Asp

Leu

Ser

Phe

Ser

Leu

Val

530

Glu

Ser

Ala

Leu

Ala

610

Gly

Gly

Asp

Val

Asp

Ala

Trp

Ser

515

Tyr

Gly

Ala

Ser

His

595

Arg

Leu

Ser

Pro

Ala

675

Pro

Gln

Tyr

500

Tyr

Tyr

Ser

Ala

Ser

580

Leu

Ala

Phe

Gly

Ala

660

Gln

Gly

Leu

485

Ser

Lys

Val

Gly

Gly

565

Glu

Ser

Arg

Arg

Gly

645

Gly

Asn

Leu

Val

Asp

Glu

Phe

Ser

550

Ala

Ala

Ala

His

Val

630

Gly

Leu

Val

Ala

Ala

Pro

Asp

Phe

535

Val

Ala

Arg

Gly

Ala

615

Thr

Gly

Leu

Leu

Gly

Gln

Gly

Thr

520

Gln

Ser

Ala

Asn

Gln

600

Trp

Pro

Ser

Asp

Leu

680

Val

Asn

Leu

505

Lys

Leu

Leu

Leu

Ser

585

Arg

Gln

Glu

Arg

Leu

665

Ile

Ser

Val

490

Ala

Glu

Glu

Ala

Ala

570

Ala

Leu

Leu

Ile

Glu

650

Arg

Asp

Leu

Leu

Gly

Leu

Leu

Leu

555

Leu

Phe

Gly

Thr

Pro

635

Gly

Gln

Gly

Thr

Leu

Val

Val

Arg

540

His

Thr

Gly

Val

Gln

620

Ala

Pro

Gly

Pro

Gly

Ile

Ser

Val

525

Arg

Leu

Val

Phe

His

605

Gly

Gly

Glu

Met

Leu

685

Gly

Asp

Leu

510

Ala

Val

Gln

Asp

Gln

590

Leu

Ala

Leu

Leu

Phe

670

Ser

Leu

Gly

495

Thr

Lys

Val

Pro

Leu

575

His

Thr

Ser

655

Ala

Trp

Ser

Pro

Gly

Ala

Ala

Leu

560

Pro

Arg

Thr

Val

Gly

640

Pro

Gln

Tyr

Tyr



Lys

705

Val

Gly

Gly

Glu

Ser

785

Arg

Arg

690

Glu

Phe

Ser

Ala

Ala

770

Ala

His

Val

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

<220>
<223>

<400>

Asp

Phe

Val

Ala

755

Arg

Gly

Ala

Thr

124
17
PRT

Thr

Gln

Ser

740

Ala

Asn

Gln

Trp

Pro
820

Lys

Leu

725

Leu

Leu

Ser

Arg

Gln

805

Glu

Glu

710

Glu

Ala

Ala

Ala

Leu

790

Leu

Ile

695

Leu

Leu

Leu

Leu

Phe

775

Gly

Thr

Pro

Artificial Sequence

Val

Arg

His

Thr

760

Gly

Val

Gln

Ala

CD19 (8B8-7HO7) CDR-H2

124

Val

Arg

Leu

745

Val

Phe

His

Gly

Gly
825

Ala

Val

730

Gln

Asp

Gln

Leu

Ala

810

Leu

Lys

715

Val

Pro

Leu

Gly

His

795

Thr

700

Ala

Ala

Leu

Pro

Arg

780

Thr

Val

Gly

Gly

Arg

Pro

765

Leu

Glu

Leu

Val

Glu

Ser

750

Ala

Leu

Ala

Gly

Tyr

Gly

735

Ala

Ser

His

Arg

Leu
815

Tyr

720

Ser

Ala

Ser

Leu

Ala

800

Phe

Tyr Ile Asn Pro Tyr Asn Asp Gly Ser Lys Tyr Thr Glu Lys Phe Gln

1

Gly

<210>

125

5

10

15



<211>
<212>
<213>

<220>
<223>

<400>

838
PRT

Artificial Sequence

CD19(8B8-2B11) Fc hole dimeric ligand chain

125

Gln Val Gln Leu

1

Ser

Ile

Gly

Gln

65

Met

Ala

Gln

Val

Ala

145

Ser

Val

Val

Met

Tyr

50

Gly

Glu

Arg

Gly

Phe

130

Leu

Trp

Leu

Lys Val
20

His Trp
35

Ile Asn

Arg Val

Leu Ser

Gly Thr

100

Thr Thr

115

Pro Leu

Gly Cys

Asn Ser

Gln Ser

Val

Ser

Val

Pro

Thr

Arg

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Gln

Cys

Arg

Tyr

Met

70

Leu

Tyr

Thr

Pro

Val

150

Ala

Gly

Ser

Lys

Gln

Asn

55

Thr

Arg

Tyr

Val

Ser

135

Lys

Leu

Leu

Gly

Ala

Ala

40

Asp

Ser

Ser

Gly

Ser

120

Ser

Asp

Thr

Tyr

Ala

Ser

25

Pro

Gly

Asp

Asp

Pro

105

Ser

Lys

Tyr

Ser

Ser

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Gln

Ala

Ser

Phe

Gly

170

Leu

Val Lys

Tyr Thr

Gln Gly

Lys Tyr
60

Ser Ile
75

Thr Ala

Leu Phe

Ser Thr

Thr Ser

140

Pro Glu
155

Val His

Ser Ser

Lys

Phe

Leu

45

Thr

Ser

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val



Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Cys

Leu

Trp
385

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Ser

370

Glu

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Ala

Asn

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln
390

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr
395

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Gly

Glu

Asn

365

Ile

Thr

190

Val

Lys

Ala

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Asn

Ser

Ala

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro
400



Val

Asp

His

Pro

Glu

465

Met

Leu

Gly

Gly

Gly

545

Arg

Pro

Leu

Glu

Leu

Lys

Glu

Gly

450

Leu

Phe

Ser

Leu

Val

530

Glu

Ser

Ala

Leu

Ala

Asp

Ser

Ala

435

Gly

Ser

Ala

Trp

Ser

515

Tyr

Gly

Ala

Ser

His

595

Arg

Ser

Arg

420

Leu

Gly

Pro

Gln

Tyr

500

Tyr

Tyr

Ser

Ala

Ser

580

Leu

Ala

Asp

405

Trp

His

Gly

Asp

Leu

485

Ser

Lys

Val

Gly

Gly

565

Glu

Ser

Arg

Gly

Gln

Asn

Gly

Asp

470

Val

Asp

Glu

Phe

Ser

550

Ala

Ala

Ala

His

Ser

Gln

His

Ser

455

Pro

Ala

Pro

Asp

Phe

535

Val

Ala

Arg

Gly

Ala

Phe

Gly

Tyr

440

Gly

Ala

Gln

Gly

Thr

520

Gln

Ser

Ala

Asn

Gln

600

Trp

Phe

Asn

425

Thr

Gly

Gly

Asn

Leu

505

Lys

Leu

Leu

Leu

Ser

585

Arg

Gln

Leu

410

Val

Gln

Gly

Leu

Val

490

Ala

Glu

Glu

Ala

Ala

570

Ala

Leu

Leu

Val

Phe

Lys

Gly

Leu

475

Leu

Gly

Leu

Leu

Leu

555

Leu

Phe

Gly

Thr

Ser

Ser

Ser

Ser

460

Asp

Leu

Val

Val

Arg

540

His

Thr

Gly

Val

Gln

Lys

Cys

Leu

445

Arg

Leu

Ile

Ser

Val

525

Arg

Leu

Val

Phe

His

605

Gly

Leu

Ser

430

Ser

Glu

Arg

Asp

Leu

510

Ala

Val

Gln

Asp

Gln

590

Leu

Ala

Thr

415

Val

Leu

Gly

Gln

Gly

495

Thr

Lys

Val

Pro

Leu

575

Gly

His

Thr

Val

Met

Ser

Pro

Gly

480

Pro

Gly

Ala

Ala

Leu

560

Pro

Arg

Thr

Val



Leu

625

Pro

Gly

Gln

Gly

Thr

705

Lys

Val

Pro

Leu

Gly

785

His

Thr

610

Gly

Arg

Pro

Gly

Pro

690

Gly

Ala

Ala

Leu

Pro

770

Arg

Thr

Val

Leu

Ser

Glu

Met

675

Leu

Gly

Gly

Gly

Arg

755

Pro

Leu

Glu

Leu

Phe

Glu

Leu

660

Phe

Ser

Leu

Val

Glu

740

Ser

Ala

Leu

Ala

Gly
820

Arg

Gly

645

Ser

Ala

Trp

Ser

Tyr

725

Gly

Ala

Ser

His

Arg

805

Leu

Val

630

Gly

Pro

Gln

Tyr

Tyr

710

Tyr

Ser

Ala

Ser

Leu

790

Ala

Phe

615

Thr

Gly

Asp

Leu

Ser

695

Lys

Val

Gly

Gly

Glu

775

Ser

Arg

Arg

Pro

Gly

Asp

Val

680

Asp

Glu

Phe

Ser

Ala

760

Ala

Ala

His

Val

Glu

Ser

Pro

665

Ala

Pro

Asp

Phe

Val

745

Ala

Arg

Gly

Ala

Thr
825

Ile

Gly

650

Ala

Gln

Gly

Thr

Gln

730

Ser

Ala

Asn

Gln

Trp

810

Pro

Pro

635

Gly

Asn

Leu

Lys

715

Leu

Leu

Leu

Ser

Arg

795

Gln

Glu

620

Ala

Gly

Leu

Val

Ala

700

Glu

Glu

Ala

Ala

Ala

780

Leu

Leu

Ile

Gly

Gly

Leu

Leu

685

Gly

Leu

Leu

Leu

Leu

765

Phe

Gly

Thr

Pro

Leu

Ser

Asp

670

Leu

Val

Val

Arg

His

750

Thr

Gly

Val

Gln

Ala
830

Pro

Arg

655

Leu

Ile

Ser

Val

Arg

735

Leu

Val

Phe

His

Gly

815

Gly

Ser

640

Glu

Arg

Asp

Leu

Ala

720

Val

Gln

Asp

Gln

Leu

800

Ala

Leu



Pro Ser Pro Arg Ser Glu

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

<220>
<223>

<400>

835

126
644
PRT

Artificial Sequence

CD19(8B8-2B11) Fc knob monomeric

126

Gln Val Gln

1

Ser

Ile

Gly

Gln

65

Met

Ala

Gln

Val

Ala
145

Val

Met

Tyr

50

Gly

Glu

Arg

Gly

Phe

130

Leu

Lys

His

35

Ile

Arg

Leu

Gly

Thr

115

Pro

Gly

Leu

Val

20

Trp

Asn

Val

Ser

Thr

100

Thr

Leu

Cys

Val

Ser

Val

Pro

Thr

Arg

85

Tyr

Val

Ala

Leu

Gln

Cys

Arg

Tyr

Met

70

Leu

Tyr

Thr

Pro

Val
150

Ser

Lys

Gln

Asn

55

Thr

Arg

Tyr

Val

Ser

135

Lys

Gly

Ala

Ala

40

Asp

Ser

Ser

Gly

Ser

120

Ser

Asp

Ala

Ser

25

Pro

Gly

Asp

Asp

Pro

105

Ser

Lys

Tyr

Glu

10

Gly

Gly

Ser

Thr

Asp

90

Gln

Ala

Ser

Phe

ligand

Val Lys

Tyr Thr

Gln Gly

Lys Tyr

60

Ser Ile
75

Thr Ala

Leu Phe

Ser Thr

Thr Ser

140

Pro Glu
155

Lys

Phe

Leu

45

Thr

Ser

Val

Asp

Lys

125

Gly

Pro

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr

110

Gly

Gly

Val

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Trp

Pro

Thr

Thr

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gly

Ser

Ala

Val
160



Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Trp

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

Lys

Cys

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

285

Asn

Trp

Gly

Glu

Asn

365

Ile

Phe

Val

190

Val

Lys

Ala

Thr

Val

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Pro

175

Thr

Asn

Ser

Ala

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Ala

Val

His

Cys

Gly

240

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu



Trp

385

Val

Asp

His

Pro

Glu

465

Met

Leu

Gly

Gly

Gly

545

Arg

Pro

370

Glu

Leu

Lys

Glu

Gly

450

Leu

Phe

Ser

Leu

Val

530

Glu

Ser

Ala

Ser

Asp

Ser

Ala

435

Gly

Ser

Ala

Trp

Ser

515

Tyr

Gly

Ala

Ser

Asn

Ser

Arg

420

Leu

Gly

Pro

Gln

Tyr

500

Tyr

Tyr

Ser

Ala

Ser
580

Gly

Asp

405

Trp

His

Gly

Asp

Leu

485

Ser

Lys

Val

Gly

Gly

565

Glu

Gln

390

Gly

Gln

Asn

Gly

Asp

470

Val

Asp

Glu

Phe

Ser

550

Ala

Ala

375

Pro

Ser

Gln

His

Ser

455

Pro

Ala

Pro

Asp

Phe

535

Val

Ala

Arg

Glu

Phe

Gly

Tyr

440

Gly

Ala

Gln

Gly

Thr

520

Gln

Ser

Ala

Asn

Asn

Phe

Asn

425

Thr

Gly

Gly

Asn

Leu

505

Lys

Leu

Leu

Leu

Ser
585

Asn

Leu

410

Val

Gln

Gly

Leu

Val

490

Ala

Glu

Glu

Ala

Ala

570

Ala

Tyr

395

Tyr

Phe

Lys

Gly

Leu

475

Leu

Gly

Leu

Leu

Leu

555

Leu

Phe

380

Lys

Ser

Ser

Ser

Ser

460

Asp

Leu

Val

Val

Arg

540

His

Thr

Gly

Thr

Lys

Cys

Leu

445

Arg

Leu

Ile

Ser

Val

525

Arg

Leu

Val

Phe

Thr

Leu

Ser

430

Ser

Glu

Arg

Asp

Leu

510

Ala

Val

Gln

Asp

Gln
590

Pro

Thr

415

Val

Leu

Gly

Gln

Gly

495

Thr

Lys

Val

Pro

Leu

575

Gly

Pro

400

Val

Met

Ser

Pro

Gly

480

Pro

Gly

Ala

Ala

Leu

560

Pro

Arg



Leu

Glu

Leu

625

Pro

Leu His Leu

595

Ala Arg Ala

610

Gly Leu Phe

Arg Ser Glu

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

<220>
<223>

<400>

127
219
PRT

Ser Ala Gly Gln Arg Leu

600

Arg His Ala Trp Gln Leu

615

Arg Val Thr Pro Glu Ile

630

Artificial Sequence

CD19 (8B8-2B11)

127

Asp Ile Val

1

Gln

Thr

Pro

Asp

65

Ser

Leu

Pro

Gly

Gln

50

Arg

Arg

Glu

Ala

Thr

35

Leu

Phe

Val

Asp

Met

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Tyr

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

light chain

Thr

Cys

Asn

Arg

55

Gly

Asp

Phe

Pro

Lys

Trp

40

Val

Ser

Val

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gln
105

Ser

10

Ser

Leu

Lys

Thr

Val

90

Gly

Thr

Pro
635

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Val His Leu His

605

Gln Gly Ala Thr

620

Ala Gly Leu Pro

Ser

Ser

Lys

Phe

60

Phe

Tyr

Lys

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

Thr

Glu

30

Gly

Gly

Leu

Leu

Glu
110

Pro

15

Thr

Gln

Val

Lys

Gln

95

Ile

Thr

Val

Ser
640

Gly

Ser

Ser

Pro

Ile

80

Leu

Lys



Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro
115 120 125

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn
145 150 155

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

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala
180 185

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly
195 200 205

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 128
<211> 826
<212> PRT
<213> Artificial Sequence

<220>

Ser

Asn

Ala

Lys

Asp

190

Leu

Asp

Asn

Leu

Asp

175

Tyr

Ser

<223> (CD19(8B8-2B11) Fc hole dimeric ligand (71-248) chain

<400> 128
Gln 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

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

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Ser Lys Tyr Thr
50 55 60

Pro

Thr

30

Glu

Glu

Gly

15

Asp

Trp

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser

Ala

Tyr

Met

Phe



Gln

65

Met

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Glu

Gly

Glu

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Arg

Leu

Gly

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

Val

Ser

Thr

100

Thr

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

260

Glu

Thr

Arg

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Met

70

Leu

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Lys

Thr

Arg

Tyr

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Ser

Ser

Gly

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

Asp

Asp

Pro

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Thr

Asp

90

Gln

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Ser

75

Thr

Leu

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Val

Ile

Ala

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Asp

Ser

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Gly

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Ala

Thr

Val

270

Val

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Ala

Leu

255

Ser

Glu

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His

Val



His

Arg

305

Lys

Glu

Cys

Leu

Trp

385

Val

Asp

His

Pro

Glu

465

Met

Asn

290

Val

Glu

Lys

Thr

Ser

370

Glu

Leu

Lys

Glu

Gly

450

Leu

Phe

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Gly

Ser

Ala

Lys

Ser

Lys

Ile

340

Pro

Ala

Asn

Ser

Arg

420

Leu

Gly

Pro

Gln

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Asp

Leu
485

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Gly

Asp

470

Val

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Ser

455

Pro

Ala

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Gly

Ala

Gln

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Gly

Asn

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Leu

Val
490

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Val

Phe

Lys

Gly

Leu

475

Leu

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Ser

460

Asp

Leu

285

Asn

Trp

Gly

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Arg

Leu

Ile

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Glu

Arg

Asp

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gly

Gln

Gly
495

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Pro

Gly

480

Pro



Leu

Gly

Gly

Gly

545

Arg

Pro

Leu

Glu

Leu

625

Gly

Asp

Leu

Ser

Lys

Ser

Leu

Val

530

Glu

Ser

Ala

Leu

Ala

610

Gly

Gly

Asp

Val

Asp

690

Glu

Trp

Ser

515

Tyr

Gly

Ala

Ser

His

595

Arg

Leu

Ser

Pro

Ala

675

Pro

Asp

Tyr

500

Tyr

Tyr

Ser

Ala

Ser

580

Leu

Ala

Phe

Gly

Ala

660

Gln

Gly

Thr

Ser

Lys

Val

Gly

Gly

565

Glu

Ser

Arg

Arg

Gly

645

Gly

Asn

Leu

Lys

Asp

Glu

Phe

Ser

550

Ala

Ala

Ala

His

Val

630

Gly

Leu

Val

Ala

Glu

Pro

Asp

Phe

535

Val

Ala

Arg

Gly

Ala

615

Thr

Gly

Leu

Leu

Gly

695

Leu

Gly

Thr

520

Gln

Ser

Ala

Asn

Gln

600

Trp

Pro

Ser

Asp

Leu

680

Val

Val

Leu

505

Lys

Leu

Leu

Leu

Ser

585

Arg

Gln

Glu

Arg

Leu

665

Ile

Ser

Val

Ala

Glu

Glu

Ala

Ala

570

Ala

Leu

Leu

Ile

Glu

650

Arg

Asp

Leu

Ala

Gly

Leu

Leu

Leu

555

Leu

Phe

Gly

Thr

Pro

635

Gly

Gln

Gly

Thr

Lys

Val

Val

Arg

540

His

Thr

Gly

Val

Gln

620

Ala

Pro

Gly

Pro

Gly

700

Ala

Ser

Val

525

Arg

Leu

Val

Phe

His

605

Gly

Gly

Glu

Met

Leu

685

Gly

Gly

Leu

510

Ala

Val

Gln

Asp

Gln

590

Leu

Ala

Leu

Leu

Phe

670

Ser

Leu

Val

Thr

Lys

Val

Pro

Leu

575

Gly

His

Thr

Gly

Ser

655

Ala

Trp

Ser

Tyr

Gly

Ala

Ala

Leu

560

Pro

Arg

Thr

Val

Gly

640

Pro

Gln

Tyr

Tyr

Tyr



705

Val

Gly

Gly

Glu

Ser

785

Arg

Arg

Phe

Ser

Ala

Ala

770

Ala

His

Val

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

<220>
<223>

<400>

Phe

Val

Ala

755

Arg

Gly

Ala

Thr

129
638
PRT

Gln

Ser

740

Ala

Asn

Gln

Trp

Pro
820

Leu

725

Leu

Leu

Ser

Arg

Gln

805

Glu

710

Glu

Ala

Ala

Ala

Leu

790

Leu

Ile

Leu

Leu

Leu

Phe

775

Gly

Thr

Pro

Artificial Sequence

Arg

His

Thr

760

Gly

Val

Gln

Ala

Arg

Leu

745

Val

Phe

His

Gly

Gly
825

Val
730

Gln

Asp

Gln

Leu

Ala

810

Leu

CD19(8B8-2B11) Fc knob monomeric

129

Gln Val Gln Leu Val Gln Ser Gly Ala Glu

1

5

Ser Val Lys Val Ser Cys Lys

Ile

Gly

Met

Tyr

20

His Trp Val Arg Gln

35

Ile Asn Pro Tyr Asn

10

Ala Ser Gly

25

Ala Pro Gly

40

Asp Gly Ser

715

Val

Pro

Leu

Gly

His

795

Thr

Ala

Leu

Pro

Arg

780

Thr

Val

Gly

Arg

Pro

765

Leu

Glu

Leu

Glu

Ser

750

Ala

Leu

Ala

Gly

(71-248) 1ligand

Val Lys Lys

Tyr Thr Phe

Gln Gly Leu

45

Lys Tyr Thr

Pro

Thr

30

Glu

Glu

Gly

735

Ala

Ser

His

Arg

Leu
815

Gly

15

Asp

Trp

Lys

720

Ser

Ala

Ser

Leu

Ala

800

Phe

Ala

Tyr

Met

Phe



Gln

65

Met

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

50

Gly

Glu

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Arg

Leu

Gly

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Val

Ser

Thr

100

Thr

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr
260

Thr

Arg

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Met

70

Leu

Tyr

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

55

Thr

Arg

Tyr

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Ser

Ser

Gly

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asp

Asp

Pro

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys
265

Thr

Asp

90

Gln

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Ser

75

Thr

Leu

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

60

Ile

Ala

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Ser

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Thr

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Ala

Thr

Val
270

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Ala

Leu

255

Ser

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His



Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

Glu

465

Met

Asp

Asn

290

Val

Glu

Lys

Thr

Trp

370

Glu

Leu

Lys

Glu

Gly

450

Leu

Phe

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Gly

Ser

Ala

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Gly

Pro

Gln

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Asp

Leu

Lys

Lys

Leu

310

Lys

Lys

Cys

Lys

Gln

390

Gly

Gln

Asn

Gly

Asp

470

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Ser

455

Pro

Ala

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Gly

Ala

Gln

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Gly

Asn

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

Leu

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Gly

Leu

475

Leu

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Ser

460

Asp

Leu

Gly

285

Asn

Trp

Gly

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Arg

Leu

Ile

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Glu

Arg

Asp

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gly

Gln

Gly

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Pro

Gly

480

Pro



Leu

Gly

Gly

Gly

545

Arg

Pro

Leu

Glu

Leu
625

Ser

Leu

Val

530

Glu

Ser

Ala

Leu

Ala

610

Gly

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

<220>
<223>

<400>
ataacttcgt ataaagtctc ctatacgaag ttat

<210>
<211>
<212>

Trp

Ser

515

Tyr

Gly

Ala

Ser

His

595

Arg

Leu

130
34
DNA

Tyr

500

Tyr

Tyr

Ser

Ala

Ser

580

Leu

Ala

Phe

485

Ser

Lys

Val

Gly

Gly

565

Glu

Ser

Arg

Arg

Asp

Glu

Phe

Ser

550

Ala

Ala

Ala

His

Val
630

Pro

Asp

Phe

535

Val

Ala

Arg

Gly

Ala

615

Thr

Artificial Sequence

L3

130

131
34
DNA

Gly

Thr

520

Gln

Ser

Ala

Asn

Gln

600

Trp

Pro

Leu

505

Lys

Leu

Leu

Leu

Ser

585

Arg

Gln

Glu

490

Ala

Glu

Glu

Ala

Ala

570

Ala

Leu

Leu

Ile

Gly

Leu

Leu

Leu

555

Leu

Phe

Gly

Thr

Pro
635

Val

Val

Arg

540

His

Thr

Gly

Val

Gln

620

Ala

Ser

Val

525

Arg

Leu

Val

Phe

His

605

Gly

Gly

Leu

510

Ala

Val

Gln

Asp

Gln

590

Leu

Ala

Leu

495

Thr

Lys

Val

Pro

Leu

575

Gly

His

Thr

Gly

Ala

Ala

Leu

560

Pro

Arg

Thr

Val

34



<213>

<220>
<223> 2L

<400> 131

Artificial Sequence

ataacttcgt atagcataca ttatacgaag ttat

<210> 132
<211> 34
<212> DNA
<213>

<220>
<223>

<400> 132

loxFas

Artificial Sequence

acaacttcgt atataccttt ctatacgaag ttgt

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

133
608
DNA

<400> 133
gttgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca

aaatgggcgg

gtcagatc

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

134
696
DNA

attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattagc
ctcacgggga
aaatcaacgg

taggcgtgta

Human cytomegalovirus

agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc

gactttccaa

cggtgggagg

Human cytomegalovirus

agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa

tctatataag

tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc

cagagctccg

ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc

tttagtgaac

34

34

60

120

180

240

300

360

420

480

540

600

608



<400> 134
gttgacattg

gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtcagatcta
gatcagcact
<210>
<211>

<212>
<213>

135
DNA
<400> 135
ctgcagtgaa
gactaaattc
aaatcgatat
tgatatcgcc
tatatcgttt
gcaaatatcg
cgacatcaag
attagccata
tacgttgtat
atgttgacat

tagcccatat

2125

attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattagc
ctcacgggga
aaatcaacgg
taggcgtgta
gctctgggag

gaacacagag

taataaaatg
atgtcgcgcg
ttgaaaatat
atttttccaa
acgggggatg
cagtttcgat
ctggcacatg
ttattcattg
ccatatcata
tgattattga

atggagttcc

agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
aggagcccag

gaagcttgcc

Human cytomegalovirus

tgtgtttgtc
atagtggtgt
ggcatattga
aagtgatttt
gcgatagacg
ataggtgaca
gccaatgcat
gttatatagc
atatgtacat
ctagttatta

gcgttacata

agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
cactagaagt

gccacc

cgaaatacgc
ttatcgccga
aaatgtcgcc
tgggcatacg
actttggtga
gacgatatga
atcgatctat
ataaatcaat
ttatattggc
atagtaatca

acttacggta

tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc
cagagctccg

cggeggtgtt

gttttgagat
tagagatggc
gatgtgagtt
cgatatctgg
cttgggcgat
ggctatatcg
acattgaatc
attggctatt
tcatgtccaa
attacggggt

aatggcccgc

ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
tttagtgaac

tccattcggt

ttctgtcgcc
gatattggaa
tctgtgtaac
cgatagcgct
tctgtgtgtc
ccgatagagg
aatattggcc
ggccattgca
cattaccgcc
cattagttca

ctggctgacc

60

120

180

240

300

360

420

480

540

600

660

696

60

120

180

240

300

360

420

480

540

600

660



gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
atagcggttt
gttttggcac
gcaaatgggc
ccgtcagatc
ccgatccagc
tgacgtaagt
tactgttttt
gcttagccta
ctttccatta
caatacactg
ttattattta
aacataacgt
cggtagcggc
gctcggcagc
caccaccagt
ggagcgggct
aggcagctga
aacggtggag
taatagctga
ttgacacggt

<210>
<211>

136
129

ccccgcccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
gactcacggg
caaaatcaac
ggtaggcegtg
gcctggagac
ctccgeggcec

accgcctata

ggcttggggt
taggtgtggs
ctaatccata
tccttcagag
caaattcaca
gggatctcca
ggagcttcta
tccttgctcc
gtgccgcaca
tgcaccgctg
gttgttgtgt
ggcagtgtag
cagactaaca

ttaaacgccg

tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtgat
gatttccaag
gggactttcc

tacggtggga

gccatccacg
gggaacggtg
gagtctatag
ctatacaccc
ttattgacca
acatggctct
actgacacgg
tatacaacac
cgcgaatctc
catccgagcc
taacagtgga
aggccgtggce
acgcatttgg
tctgataaga
tctgagcagt
gactgttcct

ccacc

aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gcggttttgg
tctccacccc
aaaatgtcgt
ggtctatata
ctgttttgac
cattggaacg
gcccaccccc
ccgcttcectc
ttattgacca
ttgccacaac
actctgtatt
caccgtcccc
gggtacgtgt
ctgctcccat
ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actcgttgct

ttccatgggt

gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
cagtacatca
attgacgtca
aacaactccg
agcagagctc
ctccatagaa
cggattcccc
ttggcttctt
atgttatagg
ctcccctatt
tctctttatt
tttacaggat
agtgcccgca
tccggacatg
gcctccageg
aggcacagca
gtgtctgaaa
gcageggeag
actcccgttg
gcecgegegeg

cttttctgca

taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
atgggcgtgg
atgggagttt
ccccattgac
gtttagtgaa
gacaccggga
gtgccaagag
atgcatgcta
tgatggtata
ggtgacgata
ggctatatgc
ggggtctcat
gtttttatta
ggctcttctc
actcatggtc
cgatgcccac
atgagctcgg
aagaagatgc
cggtgectgtt
ccaccagaca

gtcaccgtcc

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2125



<212> DNA

<213> Simian virus 40

<400> 136
aacttgttta

aataaagcat
tcatgtctg

<210> 137
<211> 225
<212> DNA

<213> Bos

<400> 137
ctgtgccttc

tggaaggtgc
tgagtaggtg
gggaagacaa
<210> 138

<211> 73
<212> DNA

ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca

ttttttcacc attctagttg tggtttgtcc aaactcatca atgtatctta

taurus

tagttgccag ccatctgttg tttgcccctc ccccgtgect tccttgaccc

cactcccact gtcctttcct aataaaatga ggaaattgca tcgcattgtc

tcattctatt ctggggggtg gggtggggca ggacagcaag ggggaggatt

tagcaggcat gctggggatg cggtgggctc tatgg

<213> Homo sapiens

<400> 138
caggataata

ttttattttt
<210> 139

<211> 288
<212> DNA

tatggtaggg ttcatagcca gagtaacctt tttttttaat ttttatttta

gag

<213> Simian virus 40

<400> 139
agtcagcaac

tgcatctcaa
ctccgcccag
aggccgaggc

gcctaggcett

caggtgtgga aagtccccag gctccccagec aggcagaagt atgcaaagca
ttagtcagca accatagtcc cgcccctaac tccgecccatc ccgecccctaa
ttccgcccat tctccgecccc atggectgact aatttttttt atttatgcag
cgcctctgec tctgagctat tccagaagta gtgaggaggce ttttttggag

ttgcaaaaag ctcccgggag cttgtatatc cattttcg

60

120

129

60

120

180

225

60

73

60

120

180

240

288



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

140
798
DNA

<220>
<223>

<400> 140
atggtgagca

ggcgacgtaa
ggcaagctga
ctcgtgacca
cagcacgact
ttcaaggacg
gtgaaccgca
aagctggagt
ggcatcaagg
gaccactacc
tacctgagca
ctgctggagt
ggactcagat

tccaccggat

(RULE 20.6)

agggcgagga
acggccacaa
ccctgaagtt
ccctgaccta
tcttcaagtc
acggcaacta
tcgagctgaa
acaactacaa
tgaacttcaa
agcagaacac
cccagtccgc
tcgtgaccgc
ctcgagctca

ctagatga

Artificial Sequence

green fluorescent protein

gctgttcacc
gttcagcgtg
catctgcacc
cggecgtgcag
cgccatgccc
caagacccgc
gggcatcgac
cagccacaac
gatccgccac
ccccatcggc
cctgagcaaa

cgccgggatc

agcttcgaat

encoding nucleic acid

ggggtggtgc
tccggcgagg
accggcaagc

tgcttcagcc

gaaggctacg
gccgaggtga
ttcaaggagg
gtctatatca
aacatcgagg
gacggccccg
gaccccaacg
actctcggca

tctgcagtcg

ccatcctggt
gcgagggega
tgcccgtgcec
gctaccccga
tccaggagcg
agttcgaggg
acggcaacat
tggccgacaa
acggcagcgt
tgctgectgcec
agaagcgcga
tggacgagct

acggtaccgc

SHEET INCORPORATED BY REFERENCE

cgagctggac
tgccacctac
ctggcccacc
ccacatgaag
caccatcttc
cgacaccctg
cctggggcac
gcagaagaac
gcagctcgcc
cgacaaccac
tcacatggtc

gtacaagtcc

gggeccgegea

60

120

180

240

300

360

420

480

540

600

660

720

780

798



