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<210> 1
<211l> 330
<212> PRT

<213> human
<400> 1

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 - 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140

Val val val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 190
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His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

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

<220>
<223>

<400>

2
8

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

66

PRT
artificial

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Asn

Pro

Gln

230

vVal

val

Pro

Thr

Val

310

Leu

Gly

Ile

215

Val

Ser

Glu

Pro

val

295

Met

Ser

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

His-tagged Lleishmania major

2

Met Gly Lys

1

Thr

Thr

Leu

Pro
65

Ala Ser

Lys Thr

35

Thr Asp

50

vVal His

Arg

Arg

20

Ala

Glu

Phe

Lys

Glu

Serxr

Lys

val

Gly

Ala

Pro

Asp

Leu
70

Asn

Ser

Pro

Phe

55

Thr

Ser

Ala

Ala

40

Ile

val

Leu

Gln

25

Lys

Gly

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

STT3-D

Gly

10

Ala

Val

Ile

Ala

Asp

Glu

Ile

Phe

Leu
75
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Cys

Ser

220

Pro

val

Gly

Asp

Trp

300

His

Ser

Asp

Leu

Pro

60

Phe

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Gly

Ala

Leu

45

Phe

val

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Ser

Ala

30

Pro

Pro

Leu

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Ala

15

Ser

Lys

Phe

Ala

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320

Ala

Gln

Thr

Trp

Ala
80



Ser

Gly

Glu

Tyr

Pro

145

Ala

Trp

Ala

Ile

Glu

225

Arg

val

Leu

Ala

Tyxr

305

Ser

Phe

Cys

Tyr

Tyr

Met

130

Gly

Gly

Phe

Ser

Ile

210

Cys

Ser

Ala

Asn

Arg

290

Val

Pro

Leu

Phe

Leu

Met

115

Ser

Leu

Met

Gly

Gly

195

Pro

Ile

Leu

Tyr

Met

275

Asn

val

Phe

Cys

Gln

Ile

100

Ser

Trp

Gln

Pro

Ala

180

Ser

Ala

Ala

Arg

Gly

260

val

Thr

Gly

Lys

Gly
340

Ala

85

His

Thr

Tyr

Leu

Met

165

Ile

Thr

His

Val

Thr

245

Tyr

Ala

Tyr

Thr

Ser

325

Leu

Phe

Glu

His

Pro

Thr

150

Ser

Ala

Val

Leu

Ala

230

Arg

Met

Met

Asn

Ala

310

Leu

Gln

Thr

Phe

Gly

Leu

135

Ala

Leu

Thr

Ala

Met

215

Ala

Ser

Ala

His

Pro

295

Ile

Glu

vVal

Val

Asp

120

Gly

vVal

Asn

Ala

Ala

200

Arg

Met

Ser

Ala

Ala

280

Ser

Ala

Gln

Cys

Arg

Pro

105

Ser

Arg

Ala

Asn

Thr

185

Ala

Ser

Leu

Trp

Ala

265

Gly

Leu

val

Leu

Glu
345

Met
90

Trp

Ala

Pro

Ile

val

170

Leu

Ala

Met

Leu

Pro
250

Trp

Ile

Leu

Cys

Gly

330

val

Ile

Phe

Phe

val

His

155

Cys

Ala

Ala

Ala

Thr

235

Ile

Gly

Ser

Arg

val

315

Ala

Leu
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Ser

Asn

Phe

Gly

140

Arg

Val

Phe

Ala

Gly

220

Phe

Gly

Gly

Ser

Ala

300

Pro

Leu

Arg

vVal

Tyxr

Ser

125

Ser

Ala

Leu

Cys

Leu

205

Glu

Tyr

val

Tyr

Met

285

Tyr

Pro

Leu

Ala

Gln

Arg

110

Trp

Thr

Leu

Met

Thr

190

Ser

Phe

Cys

Leu

Ile

270

val

Thr

val

val

Arg
350

Ile

95

Ala

Phe

Thr

Ala

Pro

175

Tyr

Phe

Asp

Trp

Thr

255

Phe

Asp

Leu

Gly

Leu

335

Ala

Tyr
Ala
Asp
Tyr
Ala
160
Ala
Glu
Ser
Asn
val
240
Gly
vVal
Trp
Phe
Met
320

Val

Gly



val

Ser

Thx

385

Glu

Gln

" vVal

His

Tyr

465

Ala

Ala

Gln

Gly

Val

545

Ile

Sex

Pro

Pro

Glu

val

370

Gly

His

Pro

Thr

Tyr

450

Tyr

Ala

vVal

Gln

Arg

530

Phe

Ala

Glu

Met

Met
610

Val

355

Met

Tyr

Thr

Ala

Trp

435

Ser

Phe

Cys

Gln

Lys

515

Asp

Ala

Met

Phe

Ile

595

Asn

Arg

Ala

Phe

Arg

Ser

420

Gly

Pro

Ser

Leu

Leu

500

Gln

Asp

Gly

Trp

Ala

580

Val

Leu

Ser

Gly

Gly

Thr

405

Pro

Leu

Ser

Thr

Ser

485

Ser

Ala

Ala

Ser

Ala

565

Ser

Phe

Leu

Arg

vVal

Pro

390

Gly

Glu

Gly

Lys

Arg

470

Thr

Phe

Gln

Lys

Ser

550

Leu

His

Ala

val

Ala

Ala

375

Leu

Asn

Ala

Ser

val

455

Met

Gly

Trp

Arg

Asn

535

Leu

Val

Ser

Ala

Asp
615

Asn

360

Ala

Ser

Pro

Met

Ile

440

Phe

Ala

Ile

Asp

His

520

Ala

Ala

Thr

Thr

Val

600

Asp

Phe

Leu

val

Leu

Trp
425

Val

Trp

Arg

Phe

Ser

505

Gln

Thr

Trp

Thx

Lys

585

Val

Tyr

Lys

Ala

Arg

val

410

Ala

Leu

Leu

Leu

val

490

Asp

Arg

Thr

Gly

Thr

570

Phe

Gln

Leu

Ile

Ile

vVal

395

Asp

Phe

Ala

Leu

Leu

475

Gly

Ala

Gly

Ala

His

555

Ala

Ala

Asn

Lys
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Arg

Ser

380

Arg

Ser

Leu

vVal

Asn

460

Leu

Thr

Thx

Ala

Arg

540

Arg

val

Glu

Arg

Ala
620

Val

365

val

Ala

val

His

Ser

445

Ser

Leu

Ile

Lys

Gly

525

Ala

Met

Ser

Gln

Ala

605

Tyr

Arg

Leu

Leu

Ala

val

430

Thr

Gly

Ser

Leu

Ala

510

Lys

Phe

val

Phe

Ser

590

Thr

Glu

Val

Ala

Phe

Glu

415

Cys

Phe

Ala

Gly

Glu

495

Lys

Gly

Cys

Leu

Phe

575

Ser

Gly

Trp

Phe

Pro

Val

400

His

Gly

Val

Val

Pro

480

Ala

Lys

Ser

Asp

Serxr

560

Ser

Asn

Lys

Leu



Arg

625

Gly

Asn

Ser

Val

Met

705

Pro

Thr

Lys

Ser

Ala

785

Pro

Ile

Ala

Arg

His
865

Asp

Tyr

Thr

Pro

Leu

690

Ala

Leu

Pro

Arg

Ser

770

Glu

Pro

Gln

Asp

Met

850

His

<210>

Ser

Gln

Trp

Val

675

Ile

Arg

Cys

Met

Lys

755

Lys

Ser

Gly

Glu

Arg

835

Arg

Thr

Ile

Asn

660

val

Trp

Ile

Gln

Met

740

Gly

Tyr

Lys

Ser

Met

820

Lys

Glu

Pro

Thr

645

His

Glu

Ala

Gly

Gln

725

Arg

val

Gly

Lys

Trp

805

Leu

Asn

Ser

Glu

630

Gly

Glu

Ala

Gly

Asn

710

Phe

Ala

Lys

Leu

Trp

790

Ile

Ala

Asn

Glu

Asp

Ile

His

His

Gln

695

Ser

Gly

Ser

vVal

val

775

Val

Cys

His

Val

Asn
855

Ala

Gly

Ile

Ser

680

Ser

Val

Phe

Leu

Asn

760

Arg

Ala

Pro

Arg

Gly

840

Arg

Arg

Asn

Ala

665

Leu

Gly

Tyr

His

Leu

745

Pro

Ile

Asp

Gly

Val

825

Ser

Arg

val

Arg

650

Thr

val

Asp

His

Arg

730

Tyr

Ser

Phe

Pro

Gln

810

Pro

Tyr

Gly

Leu

635

Thr

Ile

Arg

Leu

Asp

715

Asn

Asn

Leu

Lys

Ala

795

Tyxr

Phe

Gln

Ser

page 5

Ala

Ser

Gly

His

Met

700

Ile

Asp

Leu

Phe

Vval

780

Asn

Pro

Asp

Glu

Gly
860

Trp

Leu

Lys

Met

685

Lys

Cys

Tyr

His

Gln

765

Met

Arg

Pro

Gln

Glu

845

His

Trp

Ala

Met

670

Ala

Ser

Pro

Ser

Glu

750

Glu

Asn

val

Ala

val

830

Tyr

His

Asp

Asp

655

Leu

Asp

Pro

Asp

Arg

735

Ala

val

vVal

Cys

Lys

815

Thr

Met

His

Tyr

640

Gly

Thr

Tyr

His

Asp

720

Pro

Gly

Tyxr

Ser

His

800

Glu

Asn

Arg

His



ficial

kappa light chain

<211> 321
<212> DNA
<213> arti
<220>
<223>
<400> 3
gatatacaga
attacatgtc
ggtaaagctc
aggttttctg
gaagattttg
ggcacaaagg
<210> 4
<211> 321
<212> DNA
<213> arti
<220>
<223>
<400> 4
cgaacagttg
ggaactgcat
gcactacagt
tctaaggact
aagcataagg
agttttaacc
<210> 5
<211> 107
<212> PRT
<213> arti
<220>
<223>
<400> 5

Asp Ile Gln

1

Asp Arg Val

Val Ala Trp
35

Tyr Ser Ala

tgactcaatc
gtgcatcaca
cgaagttgct
ggtctagaag
ccacttacta

tcgagattaa

ficial

ctgctectag
ccgtaaattt
ctggtaattc
ctacttacag

tctatgcttg

gtggtgagtg

ficial

Met Thr

Thr
20

Ile
Gln

Tyr

Ser Phe

Gln

Thr

Gln

Leu

accatcttca
agacgtgaat
catctattct
cggaactgac

ttgccagcaa

g9

tgtttttatt
ctaccctaga
acaagagtct
tctttettea
tgaagttaca

t

Ser Pro

Cys

Pro
40

Lys

Tyxr Ser

nucleic acid sequence of recombinant

cttagtgcta
acagctgtag
gcgagtttcc
ttcactctga

cattacacta

tttcecececat
gaagctaagg
gttactgaac
actcttaccc

catcaaggat

amino acid sequence of Trastuzumab kappa

Ser Ser Leu
10

Arg Ala Ser Gln

25

Gly Lys Ala

Gly Vval Pro
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Trastuzumab variable region

gtgttggaga
catggtatca
tatactctgg
ccattagctc

caccacctac

nucleic acid sequence of generic kappa constant

ccgatgaaca
ttcaatggaa
aagacgtatg
tatcaaaggc

tgagttcacc

Ser Ala

Asp Val

30

Pro Lys

45

Ser Arg

Ser

Asn

Leu

Phe

tagagtgacg
gcagaaacct
tgtteccatcecc
cttacaacct

ctttggacaa

regions

attgaaatct
agtcgataat
cttgttgaac
agattacgaa

agttacaaag

light chain

val
15

Gly
Thr Ala
Ile

Leu

Ser Gly

60

120

180

240

300

321

60

120

180

240

300

321



50 55 60

Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 6

<211l> 107

<212> PRT

<213> artificial

<220>
<223> amino acid sequence of generic kappa constant regions

<400> 6
Arg Thr vVal Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
1 5 10 15

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

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 20 95

Pro vVal Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 7
<211l> 360
<212> DNA

<213> artificial

<220>
<223> nucleic acid sequence of variable region of Trastuzumab heavy
chain
<400> 7
gaggtacagt tggtggaatc tggtggtgga ttggttcaac ctggaggatc tcttaggcta 60
agttgtgcag cttcaggctt caacatcaag gacacctaca ttcattgggt tagacaagct 120
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180

240

300

360

60

120

180

240

ccaggtaaag ggttagaatg ggtagcaagg atatatccca caaatgggta tactcgatat
gcagactcag tgaaaggacg ttttaccatt tctgccgata cgagcaagaa tactgcectat
cttcagatga actctctgag agctgaggat actgctgtct actactgcag tagatggggc
ggtgatggct tttatgcgat ggattactgg ggacaaggta cactcgttac agtttcttca
<210> 8
<211> 120
<212> PRT
<213> artificial
<220>
<223> amino acid sequence of variable region of Trastuzumab heavy chain
<400> 8
Glu vVal Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys Asp Thr
20 25 30
Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110
Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 9
<211> 990
<212> DNA
<213> artificial
<220>
<223> Generic IgGl (CH3 EEM) constant region
<400> 9
gccagcacta aaggaccatc agtatttccce cttgecacctt catctaagag tacttctggt
ggaactgcag ctttgggttg cttagtgaag gattatttcc ctgagcctgt tactgtttct
tggaattctg gtgcccttac ttctggtgtt catactttec ctgcagtctt acaaagcagt
ggtttgtatt ccctgagcag tgttgtaact gttccatctt caagtctagg tacccagacc
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tacatctgta
aagtcatgtg
ccatctgttt
gaagttacat
tatgtggatg
tcaacataca
gagtataagt
aaggctaaag
atgactaaga
gctgttgaat
ctagacagtg
caacaaggga
cagaagtcac
<210>
<211>

<212>
<213>

10
330
PRT

<220>
<223>
<400> 10

Ala
1

Ser

Ser Thr

Generic IgGl

Thr

Ser

atgtcaacca
ataagacaca
ttttgttccece
gcgtagttgt
gagtggaagt
gagtggtatc
gcaaggtgtc
gacaaccaag
accaggtttc
gggaaagcaa
atggatcctt
acgtgttttc

tgagtctctc

artificial

Lys Gly

Gly Gly

Pro

Thr

caagcccagc
tacttgtcca
acccaagcct
agacgttagt
gcataatgca
agtgctgact
taataaggct
agagcctcaa
tctcacatgt
tggccagcect
tttcctgtac
atgcagtgtt

acctggtaag

Ser Val

Ala Ala

aatactaagg
ccttgtecag
aaagataccc
catgaggatc
aagacaaagc
gttcttecacc
ttaccagctc
gtatatacac
ctagtgaagg
gaaaataact
tccaagctca

atgcatgaag

Phe Pro Leu

10

Leu
25

Gly Cys

tcgataagaa
ctccagaatt
tcatgatatc
ctgaggtcaa
caagagagga
aagattggct
ccatcgaaaa
ttectecate
ggttttaccc
ataagaccac
cagtagacaa

cccttcacaa

(CH3 EEM) constant region

Ala Pro Ser

Leu Val Lys

30

ggttgagccc
gttgggcgga
cagaacccct
gtttaattgg
gcagtacaac
gaatgggaaa
gaccattagc
ccgtgaggaa
atctgacatt
accacctgtt
atctagatgg

ccactataca

Ser
15

Lys

Asp Tyr

Phe

Gly

Leu

65

Tyr

Lys

Pro

Pro

val

50

Ser

Ile

Val

Ala

Glu

35

His

Ser

Cys

Glu

Pro

Pro

Thr

Val

Asn

Pro

100

Glu

Val

Phe

Val

Val

85

Lys

Leu

Thr

Pro

Thr

70

Asn

Ser

Leu

Val

Ala

55

Val

His

Cys

Gly

Ser

40

val

Pro

Lys

Asp

Gly

Trp Asn

Gln

Leu

Ser Ser

Ser
90

Pro

Lys Thr

105

Pro Ser

Ser

Ser

Ser

75

Asn

His

val

page 9

Gly

Ser

60

Leu

Thr

Thr

Phe

Ala

45

Gly

Gly

Lys

Cys

Leu

Leu

Leu

Thr

Val

Pro

110

Phe

Thr

Tyr

Gln

Asp

95

Pro

Pro

Ser

Ser

Thr

80

Lys

Cys

Pro

300

360

420

480

540

600

660

720

780

840

900

960

990



115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140

Val val vVal Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser VvVal Leu Thr Vval Leu
180 185 190

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225 230 235 240

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
290 295 300

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210> 11

<211> 318

<212> DNA

<213> Artificial

<220>
<223> Variable region of Rituximab Kappa light chain

<400> 11
cagatagtgc ttagccaatc accagcaatt ttgtctgcat cacctggtga gaaggttacg 60
atgacttgta gagctagctc ctcagtgtcc tacatccatt ggttccaaca gaaaccaggce 120
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agttctccta aaccctggat ttatgccaca tctaacttag cttctggtgt acctgtcagg
tttagtggct ctggaagtgg gacaagctat tcactgacca tatctcgtgt tgaagcggaa
gatgcagcta cctactattg ccaacagtgg acttccaatc caccgacatt tggaggaggt
actaagctcg agattaag
<210> 12
<211> 106
<212> PRT
<213> Artificial
<220>
<223> Variable region of Rituximab Kappa light chain
<400> 12
Gln Ile Val Leu Ser Gln Ser Pro Ala Ile Leu Ser Ala Ser Pro Gly
1 5 10 15
Glu Lys Val Thr Met Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Ile
20 25 30
His Trp Phe Gln Gln Lys Pro Gly Ser Ser Pro Lys Pro Trp Ile Tyr
35 40 45
Ala Thr Ser Asn Leu Ala Ser Gly Val Pro Val Arg Phe Ser Gly Ser
50 55 60
Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Arg Val Glu Ala Glu
65 70 75 80
Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp Thr Ser Asn Pro Pro Thr
85 920 95
Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 13
<211> 321
<212> DNA
<213> Artificial
<220>
<223> Generic Kappa constant region
<400> 13
cgaacagttg ctgctcctag tgtttttatt tttcccccat ccgatgaaca attgaaatct
ggaactgcat ccgtagtatg cttgttgaac aatttctacc ctagagaagc taaggttcaa
tggaaagtcg ataatgcact acagtctggt aattcacaag agtctgttac tgaacaagac
tctaaggact ctacttacag tctttcttca actcttaccce tatcaaaggc agattacgaa
aagcataagg tctatgcttg tgaagttaca catcaaggat tgagttcacc agttacaaag
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180
240
300

318

60
120
180
240

300



agttttaacc gtggtgagtg t

<210> 14
<211> 107
<212> PRT
<213> Artificial
<220>
<223> Generic Kappa constant region
<400> 14
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser
1 5 10
Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn
20 25 30
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala
35 40 45
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys
50 55 60
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp
65 70 75
Lys His Lys Val Tyr Ala Cys Glu Vval Thr His Gln Gly Leu
85 90
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105
<210> 15
<211> 363
<212> DNA
<213> Artificial
<220>
<223> Variable region of Rituximab heavy chain
<400> 15
caagttcagc tacaacaacc aggagctgaa ctggttaaac ctggtgcatc
tcatgcaaag cttcagggta tacctttact agctataaca tgcattgggt
ccaggtagag gattagagtg gataggggcg atttatccceg gaaatggcga
aaccagaagt ttaagggcaa agcaacactt actgctgaca aatcctctte
atgcagctct ctagcttgac atccgaagat agtgectgtgt attactgtge
tactatggtg gagattggta cttcaatgta tggggtgcag gaactactgt
gct
<210> 16
<211> 121

page 12

Asp Glu

15

Asn Phe

Leu Gln

Ser

Asp

Glu
80

Tyr

Ser Ser

tgtcaagatg
taagcaaact
tacctcttac
tacagcctat
taggagtacg

gacagtatca

321

60

120

180

240

300

360

363



<212> PRT
<213> artificial
<220>
<223> Variable region of Rituximab heavy chain
<400> 16
Gln Val Gln Leu Gln Gln Pro Gly Ala Glu Leu Val Lys Pro
1 5 10
Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30
Asn Met His Trp Val Lys Gln Thr Pro Gly Arg Gly Leu Glu
35 40 45
Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr Asn Gln
50 55 60
Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr
65 70 75
Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr
85 90
Ala Arg Ser Thr Tyr Tyr Gly Gly Asp Trp Tyr Phe Asn Val
100 105 110
Ala Gly Thr Thr Val Thr Val Ser Ala
115 120
<210> 17
<211> 990
<212> DNA
<213> Artificial
<220>
<223> Generic IgGl constant region
<400> 17
gccagcacta aaggaccatc agtatttccce cttgcacctt catctaagag
ggaactgcag ctttgggttg cttagtgaag gattatttcc ctgagcctgt
tggaattctg gtgcccttac ttctggtgtt catactttccec ctgecagtctt
ggtttgtatt ccctgagcag tgttgtaact gttccatctt caagtctagg
tacatctgta atgtcaacca caagcccagce aatactaagg tcgataagaa
aagtcatgtg ataagacaca tacttgtcca ccttgtccag ctccagaatt
ccatctgttt ttttgttcecc acccaagcct aaagataccc tcatgatatce
gaagttacat gcgtagttgt agacgttagt catgaggatc ctgaggtcaa
tatgtggatg gagtggaagt gcataatgca aagacaaagc caagagagga
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Gly Ala

15

Ser

Tyr

Trp Ile

Lys Phe

Ala Tyr

80

Tyr
95

Cys

Trp Gly

tacttctggt
tactgtttct
acaaagcagt
tacccagacc
ggttgagccc
gttgggcgga
cagaacccct
gtttaattgg

gcagtacaac

60

120

180

240

300

360

420

480

540



tcaacataca
gagtataagt
aaggctaaag
ttgactaaga
gctgttgaat
ctagacagtg
caacaaggga
cagaagtcac
<210>
<211>

<212>
<213>

18
330
PRT
Arti

<220>

<223> Gene

<400> 18

Ala Ser Thr

gagtggtatc
gcaaggtgtc
gacaaccaag
accaggtttc
gggaaagcaa
atggatcctt
acgtgttttc

tgagtctctc

ficial

ric IgGl

Pro

agtgctgact
taataaggct
agagcctcaa
tctcacatgt
tggccagcct
tttectgtac
atgcagtgtt

acctggtaag

Ser

Val Phe

gttcttcacce
ttaccagctc
gtatatacac
ctagtgaagg
gaaaataact
tccaagctca

atgcatgaag

constant region

Pro Leu

aagattggct
ccatcgaaaa
ttccteccatce
ggttttaccc
ataagaccac
cagtagacaa

cccttcacaa

Ala Pro

Ser

gaatgggaaa
gaccattagc
ccgtgatgaa
atctgacatt
accacctgtt
atctagatgg

ccactataca

Ser

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

val
145

Thr

Pro

val

50

Ser

Ile

val

Ala

Pro

130

Val

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Lys

Gly

Pro

Thr

val

Asn

Pro

100

Glu

Asp

Asp

Gly

Gly

val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Thr Ala Ala

Thr Val Ser

40

Ala
55

Pro val

Thr
70

vVal Pro

Asn His Lys

Ser Cys Asp

Leu Gly Gly

120

Met Ile

135

Leu

Sexr His Glu

150

10

Leu
25

Gly

Trp Asn

Leu Gln

Ser Ser

Pro Ser

Lys Thr

105

Pro Ser

Ser

Arg

Asp Pro

page 14

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu
155

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

30

Leu

Leu

Thr

val

Pro

110

Phe

vVal

Phe

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Lys

TyY

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp
160

600

660

720

780

840

900

960

990



Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305

Gln

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

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

<400>

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

19
110
PRT
Homo

19

Ala Pro Glu

1

Pro Lys Asp

Val val Asp

35

Val Asp Gly

50

Gly

Asn
180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

sapiens

Leu

Thr

20

Val

Val

Leu

Leu

Ser

Glu

Glu

Thr

Asn

Pro

Gln

230

Val

vVal

Pro

Thr

val

310

Leu

Gly

Met

His

Val

val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

val

295

Met

Ser

Gly

Ile

Glu

His
55

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

val

280

Asp

His

Pro

Pro

Ser

Asp

40

Asn

Asn

vVal

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Ser

Arg

25

Pro

Ala

Ala
170
vVal
Tyxr
Thr
Leu
Cys
250
Ser
Asp
Ser

Ala

Lys
330

val
10
Thr

Glu

Lys

page 15

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Phe

Pro

val

Thr

Thr

vVal

Cys

Ser

220

Pro

vVal

Gly

Asp

Trp

300

His

Leu

Glu

Lys

Lys
60

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Phe

Val

Phe

45

Pro

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Pro

Thr

30

Asn

Arg

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Pro
15

Cys

Trp

Glu

Glu

Leu

Asn

Gly

Glu
240

Tyr

Asn

Phe

Asn

Thr
320

Lys

val

Tyr

Glu



Gln Tyr Asn

65

Gln Asp Trp

Ala Leu Pro

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

<400>

Ala

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

Ser

Thr

Pro

Val

50

Ser

Ile

val

Ala

Pro

130

Val

Val

Gln

20
328
PRT
Homo

20

Thr

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

vVal

Asp

Tyr

Ser

Thr

Leu Asn

Ala

100

85

Pro

sapiens

Lys

Gly

20

Pro

Thr

vVal

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn
180

Gly

Gly

Val

Phe

val

Val

85

Lys

Leu

Thr

Val

val

165

Ser

Tyr Arg Val Vval

70

Gly Lys Glu Tyr

Ile Glu Lys Thr

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Ser

Ala

Val

Ala

55

Val

His

Cys

Gly

Met

135

His

Val

Tyr

vVal

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

105

Phe

Leu
25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

val
185

Ser Val Leu Thr

75

Lys Cys Lys Val

90

Ile Ser Lys Ala

Pro Leu
10

Gly Cys

Asn Ser

Gln Ser

Ser Ser
75

Sexr Asn
90

Thr His

Ser Val

Arg Thr

Pro Glu

155

Ala Lys
170

Val Ser
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Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Pro

val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Val

Ser

Lys
110

Ser

Lys

30

Leu

Leu

Thr

vVal

Pro

110

Phe

Val

Phe

Pro

Thr
190

Leu

Asn
95

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

His
80

Lys

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu



His

Lys

Gln

225

Leu

Pro

Asn

Leu

val

305

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

<210>
<211>
<212>

<213>

<400>

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

21
857
PRT
Leishmania major

21

Met Gly Lys

1

Thr

Thr

Leu

Pro

65

Ser

Ala

Lys

Thr

50

val

Cys

Ser

Thr

35

Asp

His

Phe

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Arg

Arg

20

Ala

Glu

Phe

Gln

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Lys

Glu

Ser

Lys

val

Ala
85

Asn

Pro

Gln

230

vVal

val

Pro

Thr

Val

310

Leu

Gly

Ala

Pro

Asp

Leu

70

Phe

Gly

Ile

215

val

Ser

Glu

Pro

val

295

Met

Ser

Asn

Ser

Pro

Phe

55

Thr

Thr

Lys

200

Glu

Tyr

Leu

Trp

vVal

280

Asp

His

Pro

Ser

Ala

Ala

40

Ile

Val

val

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Leu

Gln

25

Lys

Gly

Val

Arg

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Gly

10

Ala

val

Ile

Ala

Met
90
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Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Asp

Glu

Ile

Phe

Leu

75

Ile

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Ser

Asp

Leu

Pro

60

Phe

Ser

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Gly

Ala

Leu

45

Phe

Val

Val

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Ser

Ala

30

Pro

Pro

Leu

Gln

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Ala

15

Ser

Lys

Phe

Ala

Ile
95

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320

Ala

Gln

Thr

Trp

Ala

80

Tyr



Gly

Glu

Tyr

Pro

145

Ala

Trp

Ala

Ile

Glu

225

Arg

Val

Leu

Ala

Tyr

305

Ser

Phe

Val

Tyr

Tyr

Met

130

Gly

Gly

Phe

Ser

Ile

210

Cys

Ser

Ala

Asn

Arg

290

val

Pro

Leu

Glu

Leu

Met

115

Ser

Leu

Met

Gly

Gly

195

Pro

Ile

Leu

Tyr

Met

275

Asn

vVal

Phe

Cys

Val
355

Ile
100

Ser

Trp

Gln

Pro

Ala

180

Ser

Ala

Ala

Arg

Gly

260

Val

Thr

Gly

Lys

Gly

340

Arg

His

Thr

Tyr

Leu

Met

165

Ile

Thr

His

val

Thr

245

Tyr

Ala

Tyr

Thr

Ser

325

Leu

Ser

Glu

His

Pro

Thr

150

Ser

Ala

val

Leu

Ala

230

Arg

Met

Met

Asn

Ala

310

Leu

Gln

Arg

Phe

Gly

Leu

135

Ala

Leu

Thr

Ala

Met

215

Ala

Ser

Ala

His

Pro

295

Ile

Glu

val

Ala

Asp

Trp

120

Gly

val

Asn

Ala

Ala

200

Arg

Met

Ser

Ala

Ala

280

Ser

Ala

Gln

Cys

Asn
360

Pro

105

Ser

Arg

Ala

Asn

Thr

185

Ala

Ser

Leu

Trp

Ala

265

Gly

Leu

val

Leu

Glu

345

Phe

Trp

Ala

Pro

Ile

val

170

Leu

Ala

Met

Leu

Pro

250

Ile

Leu

Cys

Gly

330

val

Lys
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Phe

Phe

val

His

155

Cys

Ala

Ala

Ala

Thr

235

Ile

Gly

Ser

Arg

Val

315

Ala

Leu

Ile

Asn

Phe

Gly

140

Arg

val

Phe

Ala

Gly

220

Phe

Gly

Gly

Ser

Ala

300

Pro

Leu

Arg

Arg

Tyr

Ser

125

Ser

Ala

Leu

Cys

Leu

205

Glu

Tyxr

Val

Tyr

Met

285

Tyxr

Pro

Leu

Ala

val
365

Arg
110

Trp

Thr

Leu

Met

Thr

190

Sexr

Phe

Cys

Leu

Ile

270

val

Thr

val

val

Arg

350

Arg

Ala

Phe

Thr

Ala

Pro

175

Tyr

Phe

Asp

Trp

Thr

255

Phe

Asp

Leu

Gly

Leu

335

Ala

val

Ala

Asp

Tyr

Ala

160

Ala

Glu

Ser

Asn

val

240

Gly

Val

Trp

Phe

Met

320

Val

Gly

Phe



Ser

Thr

385

Glu

Gln

vVal

His

Tyr

465

Ala

Ala

Gln

Gly

vVal

545

Ile

Ser

Pro

Pro

Arg
625

Val

370

Gly

His

Pro

Thr

Tyr

450

Tyr

Ala

Val

Gln

Arg

530

Phe

Ala

Glu

Met

Met

610

Asp

Met

Tyr

Thr

Ala

Trp

435

Ser

Phe

Cys

Gln

Lys

515

Asp

Ala

Met

Phe

Ile

595

Asn

Ser

Ala

Phe

Arg

Ser

420

Gly

Pro

Ser

Leu

Leu

500

Gln

Asp

Gly

Trp

Ala

580

vVal

Leu

Thr

Gly

Gly

Thr

405

Pro

Leu

Ser

Thr

Ser

485

Ser

Ala

Ala

Ser

Ala

565

Ser

Phe

Leu

Pro

Val

Pro

390

Gly

Glu

Gly

Lys

Arg

470

Thr

Phe

Gln

Lys

Ser

550

Leu

His

Ala

val

Glu
630

Ala

375

Leu

Asn

Ala

Ser

Val

455

Met

Gly

Trp

Arg

Asn

535

Leu

val

Ser

Ala

Asp

615

Asp

Ala

Ser

Pro

Met

Ile

440

Phe

Ala

Ile

Asp

His

520

Ala

Ala

Thr

Thr

Val

600

Asp

Ala

Leu

vVal

Leu

Trp

425

val

Trp

Arg

Phe

Ser

505

Gln

Thr

Trp

Thr

Lys

585

val

Tyr

Arg

Ala

Arg

val

410

Ala

Leu

Leu

Leu

val

490

Asp

Arg

Thr

Gly

Thr

570

Phe

Gln

Leu

Val
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Ile

Val

395

Asp

Phe

Ala

Leu

Leu

475

Gly

Ala

Gly

Ala

His

555

Ala

Ala

Asn

Lys

Leu
635

Ser

380

Arg

Ser

Leu

val

Asn

460

Leu

Thr

Thr

Ala

Axg

540

Arg

vVal

Glu

Arg

Ala

620

Ala

val

Ala

val

His

Ser

445

Ser

Leu

Ile

Lys

Gly

525

Ala

Met

Ser

Gln

Ala

605

Tyr

Trp

Leu

Leu

Ala

val

430

Thr

Gly

Serxr

Leu

Ala

510

Lys

Phe

val

Phe

Ser

590

Thr

Glu

Trp

Ala

Phe

Glu

415

Cys

Phe

Ala

Gly

Glu

495

Lys

Gly

Cys

Leu

Phe

575

Ser

Gly

Trp

Asp

Pro

val

400

His

Gly

val

Val

Pro

480

Ala

Lys

Ser

Asp

Ser

560

Ser

Asn

Lys

Leu

Tyr
640



Gly Tyr Gln Ile Thr Gly Ile Gly Asn Arg Thr Ser Leu Ala Asp Gly
645 650 655

Asn Thr Trp Asn His Glu His Ile Ala Thr Ile Gly Lys Met Leu Thr
660 665 670

Ser Pro Val Val Glu Ala His Ser Leu Val Arg His Met Ala Asp Tyr
675 680 685

Val Leu Ile Trp Ala Gly Gln Ser Gly Asp Leu Met Lys Ser Pro His
690 695 700

Met Ala Arg Ile Gly Asn Ser Val Tyr His Asp Ile Cys Pro Asp Asp
705 710 715 720

Pro Leu Cys Gln Gln Phe Gly Phe His Arg Asn Asp Tyr Ser Arg Pro
725 730 735

Thr Pro Met Met Arg Ala Ser Leu Leu Tyr Asn Leu His Glu Ala Gly
740 745 750 '

Lys Arg Lys Gly Val Lys Val Asn Pro Ser Leu Phe Gln Glu Val Tyr
755 760 765

Ser Ser Lys Tyr Gly Leu Val Arg Ile Phe Lys Val Met Asn Val Ser
770 775 780

Ala Glu Ser Lys Lys Trp Val Ala Asp Pro Ala Asn Arg Val Cys His
785 790 795 800

Pro Pro Gly Ser Trp Ile Cys Pro Gly Gln Tyr Pro Pro Ala Lys Glu
805 810 815

Ile Gln Glu Met Leu Ala His Arg Val Pro Phe Asp Gln Val Thr Asn
820 825 830

Ala Asp Arg Lys Asn Asn Val Gly Ser Tyr Gln Glu Glu Tyr Met Arg
835 840 845

Arg Met Arg Glu Ser Glu Asn Arg Axg

850 855
<210> 22
<211l> 866

<212> PRT
<213> artificial

<220>
<223> His-tagged version of Leishmania major STT3-D gene with added
amino acids
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<400>

22

Met Gly Lys

1

Thr

Thr

Leu

Pro

65

Ser

Gly

Glu

Tyr

Pro

145

Ala

Trp

Ala

Ile

Glu

225

Arg

val

Ala

Lys

Thr

50

val

Cys

Tyr

Tyr

Met

130

Gly

Gly

Phe

Ser

Ile

210

Cys

Ser

Ala

Ser

Thr

35

Asp

His

Phe

Leu

Met

115

Ser

Leu

Met

Gly

Gly

195

Pro

Ile

Leu

Tyr

Arg

Arg

20

Ala

Glu

Phe

Gln

Ile

100

Ser

Trp

Gln

Pro

Ala

180

Ser

Ala

Ala

Arg

Gly

Lys

Glu

Ser

Lys

vVal

Ala

85

His

Thr

Tyr

Leu

Met

165

Ile

Thr

His

Val

Thr

245

Tyxr

Gly

Ala

Pro

Asp

Leu

70

Phe

Glu

His

Pro

Thr

150

Ser

Ala

vVal

Leu

Ala

230

Arg

Met

Asn

Ser

Pro

Phe

55

Thr

Thr

Phe

Gly

Leu

135

Ala

Leu

Thr

Ala

Met

215

Ala

Ser

Ala

Ser

Ala

Ala

40

Ile

Val

val

Asp

120

Gly

val

Asn

Ala

Ala

200

Arg

Met

Ser

Ala

Leu

Gln

25

Lys

Gly

val

Arg

Pro

105

Ser

Arg

Ala

Asn

Thr

185

Ala

Ser

Leu

Trp

Ala

Gly

10

Ala

vVal

Ile

Ala

Met
20

Trp

Ala

Pro

Ile

val

170

Leu

Ala

Met

Leu

Pro
250

Trp
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Asp

Glu

Ile

Phe

Leu

75

Ile

Phe

Phe

vVal

His

155

cys

Ala

Ala

Ala

Thr

235

Ile

Gly

Ser

Asp

Leu

Pro

60

Phe

Ser

Asn

Phe

Gly

140

Arg

val

Phe

Ala

Gly

220

Phe

Gly

Gly

Gly

Ala

Leu

45

Phe

val

Val

Tyr

Ser

125

Ser

Ala

Leu

Cys

Leu

205

Glu

Tyr

val

Tyr

Ser

Ala

30

Pro

Pro

Leu

Gln

Arg

110

Trp

Thr

Leu

Met

Thr

190

Ser

Phe

Cys

Leu

Ile

Ala

15

Ser

Lys

Phe

Ala

Ile

95

Ala

Phe

Thr

Ala

Pro

175

Tyr

Phe

Asp

Trp

Thr

255

Phe

Ala

Gln

Thr

Trp

Ala

80

Tyr

Ala

Asp

Tyx

Ala

160

Ala

Glu

Ser

Asn

val

240

Gly

Val



Leu

Ala

Tyr

305

Ser

Phe

val

Ser

Thr

385

Glu

Gln

Val

His

Tyr

465

Ala

Ala

Gln

Asn

Arg

290

val

Pro

Leu

Glu

val

370

Gly

His

Pro

Thr

Tyr

450

Tyr

Ala

val

Gln

Met

275

Asn

val

Phe

Cys

vVal

355

Met

TyxY

Thr

Ala

Trp

435

Ser

Phe

Cys

Gln

Lys
515

260

val

Thr

Gly

Lys

Gly

340

Arg

Ala

Phe

Arg

Ser

420

Gly

Pro

Ser

Leu

Leu

500

Gln

Ala

Tyr

Thr

Ser

325

Leu

Ser

Gly

Gly

Thr

405

Pro

Leu

Ser

Thr

Ser

485

Ser

Ala

Met

Asn

Ala

310

Leu

Gln

Arg

val

Pro

390

Gly

Glu

Gly

Lys

Arg

470

Thr

Phe

Gln

His

Pro

295

Ile

Glu

Val

Ala

Ala

375

Leu

Asn

Ala

Ser

Val

455

Met

Gly

Trp

Arg

Ala

280

Ser

Ala

Gln

Cys

Asn

360

Ala

Ser

Pro

Met

Ile

440

Phe

Ala

Ile

Asp

His
520

265

Gly

Leu

Val

Leu

Glu

345

Phe

Leu

val

Leu

Txp
425

val

Trp

Arg

Phe

Ser

505

Gln

TIle

Leu

Cys

Gly

330

val

Lys

Ala

Arg

Val

410

Ala

Leu

Leu

Leu

val

490

Asp

Arg
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Ser

Arg

val

315

Ala

Leu

Ile

Ile

Val

395

Asp

Phe

Ala

Leu

Leu

475

Gly

Ala

Gly

Ser

Ala

300

Pro

Leu

Arg

Arg

Ser

380

Arg

Ser

Leu

val

Asn

460

Leu

Thr

Thr

Ala

Met

285

Tyr

Pro

Leu

Ala

Val

365

val

Ala

val

His

Ser

445

Ser

Leu

Ile

Lys

Gly
525

270

val

Thr

Vval

Val

Arg

350

Arg

Leu

Leu

Ala

val

430

Thr

Gly

Ser

Leu

Ala

510

Lys

Asp

Leu

Gly

Leu

335

Ala

val

Ala

Phe

Glu

415

Cys

Phe

Ala

Gly

Glu

495

Lys

Gly

Trp

Phe

Met

320

val

Gly

Phe

Pro

Val

400

His

Gly

Val

val

Pro

480

Ala

Lys

Ser



Gly

val

545

Ile

Ser

Pro

Pro

Arg

625

Gly

Asn

Ser

val

Met

705

Pro

Thr

Lys

Ser

Ala
785

Arg

530

Phe

Ala

Glu

Met

Met

610

Asp

Tyr

Thr

Pro

Leu

690

Ala

Leu

Pro

Arg

Ser

770

Glu

Asp

Ala

Met

Phe

Ile

595

Asn

Ser

Gln

Trp

Vval

675

Ile

Arg

Cys

Met

Lys

755

Lys

Ser

Asp

Gly

Trp

Ala

580

Val

Leu

Thr

Ile

Asn

660

val

Trp

Ile

Gln

Met

740

Gly

Tyr

Lys

Ala

Ser

Ala

565

Ser

Phe

Leu

Pro

Thr

645

His

Glu

Ala

Gly

Gln

725

Arg

val

Gly

Lys

Lys

Ser

550

Leu

His

Ala

Val

Glu

630

Gly

Glu

Ala

Gly

Asn

710

Phe

Ala

Lys

Leu

Trp
790

Asn

535

Leu

vVal

Ser

Ala

Asp

615

Asp

Ile

His

His

Gln

695

Ser

Gly

Ser

vVal

val

775

vVal

Ala

Ala

Thr

Thr

vVal

600

Asp

Ala

Gly

Ile

Ser

680

Ser

vVal

Phe

Leu

Asn

760

Arg

Ala

Thr

Trp

Thr

Lys

585

val

Tyr

Arg

Asn

Ala

665

Leu

Gly

Tyr

His

Leu

745

Pro

Ile

Asp

Thr

Gly

Thr

570

Phe

Gln

Leu

val

Arg

650

Thr

Val

Asp

His

Arg

730

Tyr

Ser

Phe

Pro
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Ala

His

555

Ala

Ala

Asn

Lys

Leu

635

Thr

Ile

Arg

Leu

Asp

715

Asn

Asn

Leu

Lys

Ala
795

Arg

540

Arg

val

Glu

Arg

Ala

620

Ala

Ser

Gly

His

Met

700

Ile

Asp

Leu

Phe

val

780

Asn

Ala

Met

Ser

Gln

Ala

605

Tyr

Trp

Leu

Lys

Met

685

Lys

Cys

Tyr

His

Gln

765

Met

Arg

Phe

val

Phe

Ser

590

Thr

Glu

Trp

Ala

Met

670

Ala

Ser

Pro

Ser

Glu

750

Glu

Asn

val

Cys

Leu

Phe

575

Ser

Gly

Trp

Asp

Asp

655

Leu

Asp

Pro

Asp

Arg

735

Ala

vVal

val

Cys

Asp

Ser

560

Ser

Asn

Lys

Leu

Tyr

640

Gly

Thr

Tyr

His

Asp

720

Pro

Gly

Tyr

Ser

His
800



Pro

Ile

Ala

Arg

His
865

Pro

Gln

Asp

Met

850

His

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

<400>

Gly

Glu

Arg
835

Arg

23
110
PRT
Homo

23

Ala Pro Glu

1

Pro

Val

val

Gln

65

Gln

Ala

Lys

Val

Asp

50

Tyr

Asp

Leu

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

<400>

Asp

Asp
35

Gly

Asn

Trp

Pro

24
110
PRT
Homo

24

Ala Pro Glu

1

Ser

Met

820

Lys

Glu

Trp

805

Leu

Asn

Ser

sapiens

Leu

Thr

20

val

val

Ser

Leu

Ala
100

Leu

Leu

Ser

Glu

Thr

Asn

85

Pro

sapiens

Leu

Leu
5

Ile

Ala

Asn

Glu

Gly
Met
His
Val
Tyr
70

Gly

Ile

Cys

His

val

Asn
855

Gly

Ile

Glu

His

55

Arg

Lys

Glu

Pro

Arg

Gly

840

Arg

Pro

Ser

Asp

40

Asn

Val

Glu

Lys

Gly

val

825

Ser

Arg

Ser

Arg

25

Pro

Ala

vVal

Tyr

Thr
105

Gln

810

Pro

Tyr

Gly

Val

10

Thr

Glu

Lys

Ser

Lys

90

Ile

Tyr

Phe

Gln

Ser

Phe

Pro

Val

Thr

val

75

Cys

Ser

Pro

Asp

Glu

Gly
860

Leu

Glu

Lys

Lys

60

Leu

Lys

Lys

Pro

Gln

Glu

845

His

Phe

Val

Phe

45

Pro

Thr

val

Ala

Ala

Val

830

Tyr

His

Pro

Thr

30

Asn

Arg

Val

Ser

Lys
110

Lys

815

Thr

Met

His

Pro

15

Cys

Trp

Glu

Leu

Asn
95

Glu

Asn

Arg

His

Lys

Val

Tyr

Glu

His

80

Lys

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys

10
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15



Pro

Val

Val

Gln

65

Gln

Ala

Lys

val

Asp

Tyr

Asp

Leu

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

<400>

Asp

Asp
35

Gly

Asn

Trp

Pro

25
110
PRT
Homo

25

Ala Pro Glu

1

Pro

val

Vval

Gln

65

Gln

Ala

Lys

val

Asp

Tyr

Asp

Leu

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

<400>

Asp

Asp
35

Gly

Asn

Trp

Pro

26
109
PRT
Homo

26

Ala Pro Pro

Thr

20

Val

Val

Ser

Leu

Ala
100

Leu

Ser

Glu

Thr

Asn

85

Pro

sapiens

Leu

Thr

20

val

Val

Ser

Leu

Ala
100

Leu

Leu

Ser

Glu

Thr

Asn

85

Pro

sapiens

vVal

Ala

Met
His
Val
TyTr
70

Gly

Ile

Gly
Met
His
Val
Tyxr
70

Gly

Ile

Ile

Glu

His

55

Arg

Lys

Glu

Gly

Ile

Glu

His

55

Arg

Lys

Glu

Ser

Asp

40

Asn

val

Glu

Lys

Pro

Ser

Asp

Asn

Val

Glu

Lys

Arg

25

Pro

Ala

val

Tyr

Thr
105

Ser

Arg

25

Pro

Ala

Val

Tyr

Thr
105

Thr Pro

Glu Vval

Lys Thr

Ser Vval
75

Lys Cys
90

Ile Ser

Val Phe
10

Thr Pro

Glu val

Lys Thr

Ser Val
75

Lys Cys
90

Ile Ser

Glu

Lys

Lys

60

Leu

Lys

Lys

Leu

Glu

Lys

Lys

60

Leu

Lys

Lys

val

Phe

45

Pro

Thr

Val

Ala

Phe

Val

Phe

45

Pro

Thr

val

Ala

Thr

30

Asn

Arg

val

Ser

Lys
110

Pro

Thr

30

Asn

Axg

Val

Ser

Lys
110

Cys

Trp

Glu

Leu

Asn
95

Pro

15

Cys

Trp

Glu

Leu

Asn
95

val

Tyxr

Glu

His

80

Lys

Lys

Val

Tyr

Glu

His

80

Lys

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
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Lys

val

Asp

Phe

65

Asp

Leu

Asp

Asp

Gly

50

Asn

Trp

Pro

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

<400>

Thr

vVal
35

val

Ser

Leu

Ala

27
109
PRT
Homo

27

Ala Pro Pro

1

Lys

val

Asp

Phe

65

Asp

Leu

Asp

Asp

Gly

50

Asn

Trp

Pro

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

Thr

vVal

35

Met

Ser

Leu

Ala

28
109
PRT
Homo

Leu

20

Ser

Glu

Thr

Asn

Pro
100

Met

His

val

Phe

Gly

Ile

sapiens

Val

Leu

20

Ser

Glu

Thr

Asn

Pro
100

Ala

Met

His

val

Phe

Gly

85

Ile

sapiens

Ile

Glu

His

Arg

70

Lys

Glu

Gly

Ile

Glu

His

Arg

70

Lys

Glu

Ser

Asp

Asn

55

val

Glu

Lys

Pro

Ser

Asp

Asn

55

vVal

Glu

Lys

Arg

Pro

40

Ala

val

Tyr

Thr

Ser

Arg

Pro

40

Ala

vVal

Tyr

Thr

Thr

25

Glu

Lys

Ser

Lys

Ile
105

val

Thr

25

Glu

Lys

Ser

Lys

Ile
105

10

Pro

Val

Thr

val

Cys

90

Ser

Phe

10

Pro

Val

Thr

Val

Cys

90

Ser
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Glu

Gln

Lys

Leu

75

Lys

Lys

Leu

Glu

Gln

Lys

Leu

75

Lys

Lys

val

Phe

Pro

60

Thr

Val

Thr

Phe

vVal

Phe

Pro

60

Thr

Val

Thr

Thr

Asn

45

Arg

Val

Ser

Lys

Pro

Thr

Asn

45

Arg

val

Ser

Lys

Cys

30

Trp

Glu

Val

Asn

Pro

Cys

30

Trp

Glu

val

Asn

15

Val

Tyr

Glu

His

Lys
95

Lys

15

val

Tyr

Glu

His

Lys
95

Val

val

Gln

Gln

80

Gly

Pro

val

val

Gln

Gln

80

Gly



<400>

Ala

Lys

Val

Asp

Phe

65

Asp

Leu

Pro

Asp

Asp

Gly

50

Asn

Trp

Pro

<210>
<211>
<212>

<213>

<400>

28

Pro

Thr

Val

35

val

Ser

Leu

Ala

29
109
PRT
Homo

29

Ala Pro Pro

1

Lys

Val

Asp

Phe

65

Asp

Leu

Asp

Asp

Gly

50

Asn

Trp

Pro

<210>
<211>

Thr

val

35

Val

Ser

Leu

Ala

30
109

val

Leu

20

Ser

Glu

Thr

Asn

Pro
100

Ala

Met

His

val

Phe

Gly

85

Ile

sapiens

Val

Leu

20

Ser

Glu

Thr

Asn

Pro
100

Ala

Met

His

Val

Phe

Gly

85

Ile

Gly

Ile

Glu

His

Arg

70

Lys

Glu

Gly

Ile

Glu

His

Arg

70

Lys

Glu

Pro

Ser

Asp

Asn

55

val

Glu

Lys

Pro

Ser

Asp

Asn

55

Val

Glu

Lys

Ser

Arg

Pro

40

Ala

val

Tyr

Thr

Ser

Arg

Pro

40

Ala

vVal

Tyx

Thr

val

Thr

25

Glu

Lys

Ser

Lys

Ile
105

Val

Thr

25

Glu

Lys

Ser

Lys

Ile
105

Phe

10

Pro

Val

Thr

Val

Cys

90

Ser

Phe

10

Pro

val

Thr

val

Cys

90

Ser
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Leu

Glu

Gln

Lys

Leu

75

Lys

Lys

Leu

Glu

Gln

Lys

Leu

75

Lys

Lys

Phe

Val

Phe

Pro

60

Thr

Val

Thr

Phe

val

Phe

Pro

60

Thr

vVal

Thr

Pro

Thr

Asn

45

Arg

Val

Ser

Lys

Pro

Thr

Asn

45

Arg

Val

Ser

Lys

Pro

Cys

30

Trp

Glu

val

Asn

Pro

Cys

30

Trp

Glu

val

Asn

Lys

15

Val

Tyr

Glu

His

Lys
95

Lys

15

val

Tyx

Glu

His

Lys
95

Pro

val

val

Gln

Gln

80

Gly

Pro

Val

Val

Gln

Gln

80

Gly



<212> PRT
<213> Homo
<400> 30

Ala Pro Pro

1

Lys

val

Asp

Phe

65

Asp

Leu

Asp

Asp

Gly

50

Asn

Trp

Pro

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

<400>

Thr

Val
35

vVal

Ser

Leu

Ala

31
109
PRT
Homo

31

Ala Pro Pro

1

Lys

Val

Asp

Phe

65

Asp

Leu

Asp

Asp

Gly

50

Asn

Trp

Pro

Thr

val

35

vVal

Ser

Leu

Ala

sapiens

Val

Leu

20

Ser

Glu

Thr

Asn

Pro
100

Ala

Met

His

vVal

Phe

Gly

85

Ile

sapiens

vVal

Leu

20

Ser

Glu

Thr

Asn

Pro
100

Ala

Met

His

vVal

Phe

Gly

85

Ile

Gly

Ile

Glu

His

Arg

Lys

Glu

Gly

Ile

Glu

His

Arg

70

Lys

Glu

Pro

Ser

Asp

Asn

55

Val

Glu

Lys

Pro

Ser

Asp

Asn

55

Val

Glu

Lys

Ser

Arg

Pro

40

Ala

val

Tyr

Thr

Ser

Arg

Pro

40

Ala

val

Tyr

Thr

val

Thr

25

Glu

Lys

Ser

Lys

Ile
105

Val

Thr

25

Glu

Lys

Ser

Lys

Ile
105

Phe

10

Pro

val

Thr

val

Cys

90

Ser

Phe

10

Pro

Val

Thr

Val

Cys

90

Ser
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Leu

Glu

Gln

Lys

Leu

75

Lys

Lys

Leu

Glu

Gln

Lys

Leu

75

Lys

Lys

Phe

val

Phe

Pro

60

Thr

Val

Thr

Phe

val

Phe

Pro

60

Thr

val

Thr

Pro

Thr

Asn

45

Arg

Val

Ser

Lys

Pro

Thr

Asn

45

Arg

val

Ser

Lys

Pro

Cys

30

Trp

Glu

vVal

Asn

Pro

Cys

30

Trp

Glu

val

Asn

Lys

15

val

Tyr

Glu

His

Lys
95

Lys
15

val

Tyr

Glu

His

Lys
95

Pro

val

Val

Gln

Gln

80

Gly

Pro

val

Val

Gln

Gln

80

Gly



<210> 32
<211> 110
<212> PRT
<213> Homo
<400> 32
Ala Pro Glu
1
Pro Lys Asp
Val val Asp
35
Val Asp Gly
50
Gln Tyr Asn
65
Gln Asp Trp
Ala Leu Pro
<210> 33
<211> 110
<212> PRT
<213> Homo
<400> 33

Ala Pro Glu

1

Pro

val

Val

Gln

65

Gln

Lys

Val

Asp

50

Tyr

Asp

Asp

Asp

35

Gly

Asn

Trp

sapiens

Leu

Thr

20

val

Val

Ser

Leu

Ala
100

Leu

Leu

Ser

Glu

Thr

Asn

85

Pro

sapiens

Leu

Thr

20

Val

val

Ser

Leu

Leu

Leu

Ser

Glu

Thr

Asn
85

Gly

Met

His

val

Phe

70

Gly

Ile

Gly

Met

His

val

Phe

70

Gly

Gly

Ile

Glu

His

55

Arg

Lys

Glu

Gly

Ile

Glu

His

55

Arg

Lys

Pro

Ser

Asp

40
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Lys
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Arg
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Thr

Glu

Lys

Ser

Lys
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Ile
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Thr

Glu

Lys

Ser

Lys
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Phe

Pro

val

Thr

val
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Cys

Ser

Phe

Pro
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Thr

val

75

Cys

Leu

Glu

Gln

Lys

60

Leu

Lys

Lys

Leu

Glu

Gln

Lys
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Leu

Lys

Phe

Val

Phe

45

Pro

Thr

val

Thr

Phe

Val

Phe

45

Pro

Thr

val

Pro

Thr

30

Lys

Arg
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Ser

Lys
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Pro

Thr
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Lys

Arg
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Glu

Leu
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Ala Leu Pro
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<211l>
<212>
<213>
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PRT
Homo
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Ala Pro Glu

1
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Val

Gln

65

Gln

Ala

Lys
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50

Tyr
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Leu

<210>
<211>
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<213>
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Asp
35
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Trp

Pro

35
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1
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65

Gln
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val

Asp

50

Tyr
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Asp
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Trp

Ala
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Pro
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Leu

Thr
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Ser

Leu

Ala
100

Leu

Leu

Ser

Glu

Thr

Asn

85

Pro
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Leu

Thr
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Val

Val

Ser

Leu

Leu

Leu

Ser

Glu

Thr

Asn
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Gly

Met
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Phe
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Ile

Gly

Met

His
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Phe

70
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55

Arg

Lys

Glu

Gly

Ile
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55

Arg

Lys

Pro

Ser

Asp

40

Asn

val

Glu

Lys

Pro

Ser

Asp

40

Asn
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Glu
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Arg
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Pro

Ala

val

Tyr

Thr
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Ser

Arg
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Pro

Ala

Val

Tyr

Val Phe
10
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Lys Thr

Ser Val
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Lys Cys
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Ile Serxr
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Thr Pro

Glu val

Lys Thr

Ser Val
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Lys Cys
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Leu

Glu

Gln

Lys

60

Leu

Lys
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Leu

Glu

Gln

Lys
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Leu
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Phe

45

Pro

Thr
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Thr
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Pro
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Lys

Arg
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Ala Leu Pro

<210> 36
<211l> 110
<212> PRT
<213> Homo
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Ala Pro Glu

1

Pro
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val

Gln

65

Gln

Ala

Lys

Val

Asp

Tyr

Asp

Leu

<210>
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<212>
<213>

<400>
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Pro
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Val

Gln
65

Pro

Lys

Val

Asp

50

Tyr

Asp

Asp
35

Gly

Asn

Trp

Pro
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Homo
37

Glu
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35

Gly
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Ala
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Pro
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Leu

Thr
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Val

Ser

Leu

Ala
100

Leu

Leu

Ser

Glu

Thr

Asn

85

Pro
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Leu

Thr
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Val
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Ser

Leu

Leu

Ser

Glu

Thr

90

Ile Glu Lys Thr Ile Ser Lys Thr Lys

Gly

Met

His

Val

Phe

70

Gly

Ile

Gly

Met

His

Val

Phe
70

Gly

Ile

Glu

His

55

Arg

Lys

Glu

Gly

Ile

Glu

His

55

Arg

Pro

Ser

Asp

Asn

Val

Glu

Lys

Pro

Ser

Asp

40

Asn

Val

105

Ser

Arg

25

Pro

Ala

val

Tyr

Thr
105

Ser

Arg

25

Pro

Ala

val

Val Phe
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Glu Vval

Lys Thr

Ser Val
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Ile Ser

Val Phe
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Glu val
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Leu

Glu

Gln

Lys

60

Leu

Lys

Lys

Leu

Glu

Gln

Lys

60

Leu

Phe

Val

Phe

45

Pro

Thr

val

Thr

Phe

Val

Phe

45

Pro

Thr

110

Pro

Thr

30

Lys

Arg

val

Ser

Lys
110

Pro

Thr

30

Lys

Arg

val

95

Pro

15

Cys

Trp

Glu

Leu

Asn
95

Pro
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Cys

Trp

Glu

Leu

Lys

val

Tyr

Glu

His

80

Lys

Lys

val

Tyr

Glu
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80



Gln Asp Trp

Ala Leu Pro

<210> 38
<211> 110
<212> PRT

<213> Homo
<400> 38
Ala Pro Glu
1

Pro Lys Asp

Val Val Asp
35

Val Asp Gly
50

Gln Tyr Asn
65

Gln Asp Txp

Ala Leu Pro

<210> 39
<211> 110
<212> PRT
<213> Homo

<400> 39
Ala Pro Glu

1

Pro Lys Asp

Val val Asp
35

Val Asp Gly
50

Leu

Ala
100

Asn
85

Pro

sapiens

Leu

Thr

20

val

Val

Ser

Leu

Ala
100

Leu

Leu

Ser

Glu

Thr

Asn

85

Pro

sapiens

Leu

Thr

20

val

Val

Leu

5

Leu

Ser

Glu

Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys

90

Ile Glu Lys Thr Ile Ser Lys Thr Lys

Gly

Met

His

Val

Phe

70

Gly

Ile

Gly

Met

His

Val

Gly

Ile

Glu

His

55

Arg

Lys

Glu

Gly

Ile

Glu

His
55

Pro

Ser

Asp

Asn

Val

Glu

Lys

Pro

Ser

Asp

40

Asn

105

Ser

Arg

25

Pro

Ala

val

Tyr

Thr
105

Ser

Arg

25

Pro

Ala

Val Phe
10

Thxr Pro

Glu Vval

Lys Thr

Ser Val
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Lys Cys
90

Ile Ser

Val Phe
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Thr Pro

Glu Vval

Lys Thr
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Leu

Glu

Gln

Lys

60

Leu

Lys

Lys

Leu

Glu

Gln

Lys
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Phe

Val

Phe

45

Pro

Thr

vVal

Thx

Phe

Val

Phe

45

Pro

110

Pro

Thr

30

Lys

Arg

val

Ser

Lys
110

Pro

Thr

30

Lys

Arg

95

Pro
15

Cys

Trp

Glu

Leu

Asn
95

Pro
15

Cys

Trp

Glu

Lys

Val

Tyxr

Glu

His

80

Lys

Lys

Val

Tyr

Glu



Gln Tyr Asn

65

Gln Asp Trp

Ala Leu Pro

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

<400>

Ala

Pro

Val

Val

Gln

65

Gln

Ala

Pro

Lys

val

Asp

50

Tyr

Asp

Leu

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

<400>

40
109
PRT
Homo
40

Glu

Asp

Asp

35

Gly

Asn

Trp

Pro

41
110
PRT
Homo
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Ala Pro Glu

1

Pro Lys Asp

Val Val Asp

35

Ser

Leu

Ala
100

Thr

Asn
85

Pro

sapiens

Leu

Thr

20

val

Val

Ser

Leu

Ala
100

Leu

Leu

Ser

Glu

Thr

Asn

85

Pro

sapiens

Leu

Thr
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Val

Leu
5

Leu

Ser

Phe Arg Val Val

70

Gly Lys Glu Tyr

Ile Glu Lys Thr

Gly

Met

His

Val

Phe

70

Gly

Ile

Gly

Met

His

Gly

Ile

Glu

His

55

Arg

Lys

Glu

Gly

Ile

Glu

Pro

Ser

Asp

40

Asn

Val

Glu

Lys

Pro

Ser

105

Ser

Arg

25

Pro

Ala

val

Tyr

Thr
105

Ser

Ser Val Leu Thr

75

Lys Cys Lys Val

90

Ile Ser Lys Thr

Val Phe
10

Thr Pro

Glu Vval

Lys Thr

Ser Val
75

Lys Cys
90

Ile Ser

Val Phe
10

Leu

Glu

Gln

Lys
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Leu

Lys

Lys

Leu

Arg Thr Pro Glu

25

Asp Pro Glu Val Gln
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Phe

vVal

Phe
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Pro

Thr

val

Thr

Phe

Val

Phe
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Val

Ser

Lys
110

Pro

Thr

30

Lys

Arg

val

Ser

Pro

Thr
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Lys

val

Asn
95

Pro
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Cys

Trp

Glu

Leu

Asn
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Pro
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Cys

Trp

His
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Lys

Lys

Val

Tyr

Glu

His
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Lys
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Tyr



Val Asp Gly
50

Gln Phe Asn
65

Gln Asp Trp

Ala Leu Pro

<210> 42
<211> 110
<212> PRT
<213> Homo
<400> 42

Ala Pro Glu
1

Pro Lys Asp

Val vVal Asp

35

Val Asp Gly

Gln
65

Phe Asn

Gln Asp Trp

Ala Leu Pro

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

43
110
PRT
Homo

<400> 43
Ala Pro Glu
1

Pro Lys Asp

Val Val Asp

Val Glu

Thr

Ser

Asn
85

Leu

Ala
100

Pro

sapiens
Leu

Leu

Thr
20

Leu

val

Ser

Glu

val

Thr

Serxr

Asn
85

Leu

Ala
100

Pro

sapiens

Leu Leu
5

Thr Leu
20

Val Ser

His Asn

55

Val

Phe
70

Arg Val

Gly Lys Glu

Ile Glu Lys

Gly Gly Pro

Met Ile Ser

His Glu Asp

Val His Asn

55

Phe val

70

Arg

Gly Lys Glu

Ile Glu Lys

Gly Gly Pro

Met Ile Ser

Ala

Val

Tyr

Thr
105

Ser

Arg

25

Pro

Ala

vVal

Tyr

Thr
105

Lys Thr

val
75

Ser

Lys
90

Cys

Ile Ser

Val
10

Phe
Thr Pro
Glu Vval
Thr

Lys

val
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Ser

Lys
20

Cys

Ile Ser

Lys
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Leu

Lys

Lys

Leu

Glu

Gln

Lys
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Leu

Lys

Lys

Pro

Thr

vVal

Thr

Phe

Val

Phe

45

Pro

Thr

val

Thr

Ser Val Phe Leu Phe
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Arg Thr Pro Glu Val
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His Glu Asp Pro Glu Val Gln Phe
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Arg
Val
Ser

Lys
110

Pro
Thr
30

Lys
Arg
val

Ser

Lys
110

Pro

Thr
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Lys

Glu Glu
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Leu

Asn
95

Lys

Pro
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Lys
Cys Val
Tyr

Trp

Glu Glu

His
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Leu

Asn
95

Lys
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Cys Val

Trp Tyr



35

Val Asp Gly
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Gln Tyr Asn
65

Gln Asp Trp

Ala Leu Pro

<210> 44
<211> 110
<212> PRT
<213> Homo
<400> 44

Ala Pro Glu

1

Pro Lys Asp

Val Val Asp

Val Asp Gly

Gln Tyr Asn
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Gln Asp Trp

Ala Leu Pro

<210> 45
<211l> 110
<212> PRT
<213> Homo
<400> 45

Ala Pro Glu
1
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Leu
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Thr

Asn
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Pro

sapiens

Leu

Thr
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Leu

Ala
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Leu

Leu
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Glu

Thr

Asn
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Pro
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Thr

Leu
5

Leu
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Phe
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Gly

Ile

Gly

Met
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Phe
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Ile

His
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Arg

Lys

Glu
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Ile

Glu
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55

Arg

Lys

Glu

40

Asn

Val

Glu

Lys
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Serxr
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Val

Glu
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Tyr
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Ser

Arg

Pro
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Tyxr
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Lys

Ser

Lys
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Ile

val
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Glu

Lys

Ser

Lys
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Ile
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val
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Ser
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Thr

val
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Ser

Lys
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Gln

Lys
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30

Lys

Arg

val

Ser

Lys
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Leu
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95

Pro

15
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Lys
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Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
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val

Val

Gln
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Gln

Ala

val

Asp

Tyr

Asp

Asp
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Gly

Asn

Trp

Leu Pro
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<211l>
<212>
<213>

<400>
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Homo
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Ala Pro Glu
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vVal
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Thr
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Thr

20

val

val

Ser

Leu

Ala
100

Leu
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Phe
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Gly
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Arg

Lys

Glu
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Ile
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His
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Arg

Lys

Glu
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val
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Lys

Pro

Ser
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Val

Glu

Lys
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val

Tyr

Thr
105

Ser

Arg
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Pro

Ala

val

Tyr

Thr
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Glu

Lys

Ser

Lys
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Ile

Val
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Thr
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Lys

Ser

Lys
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Ile

Val
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val
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Cys

Ser

Phe
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Val
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val
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Ser
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Lys
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Leu
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Lys
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Glu
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Leu
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Leu

Thr
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Leu

Thr
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Lys

Val
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Tyr
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<400>
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Lys
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Asp
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Tyr
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<213>
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35
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Asn

Trp
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110
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Glu
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35
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Trp
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110
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Thr
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val

val

Ser

Leu

Ala
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Leu

Ser

Glu

Thr

Asn

85

Pro
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Leu

Thr
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val

Val

Ser

Leu

Ala
100

Leu
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Ser

Glu

Thr
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Gly

Ile

Gly
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His

Val

Phe
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Gly

Ile
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Glu
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55

Arg

Lys

Glu

Gly

Ile

Glu
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55

Arg

Lys

Glu

Ser
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Asn

Val
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Lys

Pro

Ser
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40
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val
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Val

Tyr
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Serxr

Arg
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val

Tyr
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Glu
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Ser
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Ile

Val
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page 37

Pro

Val
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Lys
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Ala Pro Glu

1
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Val
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Val
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Arg

Lys

Glu
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Ile
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Arg
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Glu
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Ile
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Leu
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Leu

Lys

Lys

Phe

vVal
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Gly

Met

His

val

Phe

230

Gly

Ile

Val

Ser

Glu

310

Pro

Val

Met

Ser

Ser

Cys

135

Asp

Gly

Ile

Glu

His

215

Arg

Lys

Glu

Tyr

Leu
295

Trp

Met

Asp

His

Pro
375

Cys

120

Asp

Thr

Pro

Ser

Asp

200

Asn

val

Glu

Lys

Thr

280

Thr

Glu

Leu

Lys

Glu
360

Asp

Thr

Pro

Ser

Arg

185

Pro

Ala

val

Tyr

Thr

265

Leu

Cys

Ser

Asp

Ser

345

Ala

Thr

Pro

Pro

vVal

170

Thr

Glu

Lys

Ser

Lys

250

Ile

Pro

Leu

Asn

Ser

330

Arg

Leu
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Pro

Pro

Pro

155

Phe

Pro

Val

Thr

Val

235

Cys

Ser

Pro

val

Gly

315

Asp

Trp

His

Pro

Pro

140

Cys

Leu

Glu

Gln

Lys

220

Leu

Lys

Lys

Ser

Lys

300

Gln

Gly

Gln

Asn

Pro

125

Cys

Pro

Phe

vVal

Phe

205

Pro

Thr

Val

Thr

Arg

285

Gly

Pro

Ser

Gln

Arg
365

Cys

Pro

Arg

Pro

Thr

190

Lys

Arg

vVal

Ser

Lys

270

Glu

Phe

Glu

Phe

Gly

350

Phe

Pro

Arg

Cys

Pro

175

Cys

Trp

Glu

Leu

Asn

255

Gly

Glu

Tyr

Asn

Phe

335
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Thr

Arg
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Pro
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Lys
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Leu
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<210>
<211>
<212>
<213>

<400>

Ala

Ser

Phe

Gly

Leu

65

Tyr

Arg

Arg

Cys

Pro

145

Ala

Pro

Val

Val

Gln
225

Ser

Thr

Pro

val

50

Ser

Thr

vVal

Cys

Pro

130

Glu

Pro

Lys

val

Asp

210

Tyr

71
375
PRT
Homo

71

Thr

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Glu

Pro

Glu

Asp

Asp

195

Gly

Asn

sapiens

Lys

Gly

20

Pro

Thr

val

Asn

Leu

100

Glu

Pro

Lys

Leu

Thr

180

val

val

Ser

Gly

Gly

Val

Phe

Val

Val

85

Lys

Pro

Lys

Ser

Leu

165

Leu

Serxr

Glu

Thr

Pro

Thr

Thr

Pro

Thr

70

Asn

Thr

Lys

Ser

Cys

150

Gly

Met

His

val

Phe
230

Ser

Ala

Val

Ala

55

Val

His

Pro

Ser

Cys

135

Asp

Gly

Ile

Glu

His

215

Arg

Val

Ala

Ser

40

Val

Pro

Lys

Leu

Cys

120

Asp

Thr

Pro

Ser

Asp

200

Asn

val

Phe

Leu
25

Trp

Leu

Ser

Pro

Gly

105

Asp

Thr

Pro

Ser

Arg

185

Pro

Ala

val

Pro

10

Gly

Asn

Gln

Ser

Ser

20

Asp

Thr

Pro

Pro

Val

170

Thr

Glu

Lys

Ser

page 64

Leu

Cys

Ser

Ser

Ser

75

Asn

Thr

Pro

Pro

Pro

155

Phe

Pro

Val

Thr

val
235

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Pro

Pro

140

Cys

Leu

Glu

Gln

Lys

220

Leu

Pro

val

Ala

45

Gly

Gly

Lys

His

Pro

125

Cys

Pro

Phe

vVal

Phe

205

Pro

Thr

Cys

Lys

30

Leu

Leu

Thr

Val

Thx

110

Cys

Pro

Arg

Pro

Thr

190

Lys

Arg

val

Ser

15

Asp

Thr

Tyxr

Gln

Asp

95

Cys

Pro

Arg

Cys

Pro

175

Cys

Trp

Glu

val

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Arg

Cys

Pro

160

Lys

Val

Tyr

Glu

His
240



Gln Asp

Ala Leu

Pro Arg

Thr Lys

290

Ser Asp
305

Trp

Pro

Glu

275

Asn

Ile

Tyr Asn Thr

Tyxr Ser

Phe Ser

Lys Ser
370

<210>
<211>
<212>
<213>
<400>

Ala Ser

Ser Thr

Phe Pro

Gly val
50

Leu Ser
65

Tyr Thr

Lys

Cys
355

Leu

72
375
PRT
Homo

72

Thr

Ser

Glu

35

His

Ser

Cys

Leu

Ala

260

Pro

Gln

Ala

Thr

Leu

340

Ser

Ser

Asn

245

Pro

Gln

Val

val

Pro

325

Thr

Val

Leu

sapiens

Lys

Gly

20

Pro

Thr

Val

Asn

Gly

5

Gly

Val

Phe

val

vVal
85

Gly

Ile

Val

Ser

Glu

310

Pro

Val

Met

Ser

Pro

Thr

Thr

Pro

Thr

70

Asn

Lys

Glu

Tyr

Leu
295

Trp

Met

Asp

His

Pro
375

Ser

Ala

val

Ala

55

Val

His

Glu

Lys

Thr

280

Thr

Glu

Leu

Lys

Glu
360

Val

Ala

Ser

40

val

Pro

Lys

Tyr

Thr

265

Leu

Cys

Ser

Asp

Ser

345

Ala

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

250

Ile

Pro

Leu

Ser

Ser

330

Arg

Leu

Pro

10

Gly

Asn

Gln

Ser

Ser
90
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Cys

Ser

Pro

Val

Gly

315

Asp

Trp

His

Leu

Cys

Ser

Ser

Ser

75

Asn

Lys

Lys

Ser

Lys

300

Gln

Gly

Gln

Asn

Ala

Leu

Gly

Ser

60

Leu

Thr

vVal

Thr

Arg

285

Gly

Pro

Ser

Gln

Arg
365

Pro

Val

Ala

45

Gly

Gly

Lys

Ser

Lys

270

Glu

Phe

Glu

Phe

Gly

350

Phe

Cys

Lys

30

Leu

Leu

Thr

val

Asn

255

Gly

Glu

Tyr

Asn

Phe

335

Asn

Thr

Ser

15

Asp

Thr

Tyr

Gln

Asp

Lys

Gln

Met

Pro

Asn
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Leu

Ile

Gln

Arg

Tyr

Ser

Ser

Thr

80

Lys



Arg

Arg

Cys

Pro

145

Ala

Pro

val

val

Gln

225

Gln

Ala

Pro

Thr

Ser
305

Tyr

Tyxr

Phe

Val

Cys

Pro

130

Glu

Pro

Lys

val

Asp

210

Tyr

Asp

Leu

Arg

Lys

290

Asp

Asn

Ser

Ser

Glu

Pro

115

Glu

Pro

Glu

Asp

Asp

195

Gly

Asn

Trp

Pro

Glu

275

Asn

Ile

Thr

Lys

Cys
355

Leu

100

Glu

Pro

Lys

Leu

Thr

180

Val

val

Ser

Leu

Ala

260

Pro

Gln

Ala

Thr

Leu

340

Ser

Lys

Pro

Lys

Ser

Leu

165

Leu

Ser

Glu

Thr

Asn

245

Pro

Gln

Val

Val

Pro

325

Thr

vVal

Thr

Lys

Ser

Cys

150

Gly

Met

His

Val

Phe

230

Gly

Ile

Val

Ser

Glu

310

Pro

Val

Met

Pro

Ser

Cys

135

Asp

Gly

Ile

Glu

His

215

Arg

Lys

Glu

Tyr

Leu

295

Trp

Met

Asp

His

Leu

Cys

120

Asp

Thr

Pro

Ser

Asp

200

Asn

val

Glu

Lys

Thr

280

Thr

Glu

Leu

Lys

Glu
360

Gly

105

Asp

Thr

Pro

Ser

Arg

185

Pro

Ala

Val

Tyxr

Thr

265

Leu

Cys

Ser

Asp

Ser

345

Ala

Asp

Thr

Pro

Pro

Val

170

Thr

Glu

Lys

Ser

Lys

250

Ile

Pro

Leu

Ser

Ser

330

Arg

Leu

page 66

Thr

Pro

Pro

Pro

155

Phe

Pro

val

Thr

val

235

Cys

Ser

Pro

val

Gly

315

Asp

Trp

His

Thr

Pro

Pro

140

Cys

Leu

Glu

Gln

Lys

220

Leu

Lys

Lys

Ser

Lys

300

Gln

Gly

Gln

Asn

His

Pro

125

Cys

Pro

Phe

vVal

Phe

205

Pro

Thr

val

Thr

Arg

285

Gly

Pro

Ser

Gln

Arg
365

Thr

110

Cys

Pro

Arg

Pro

Thr

190

Lys

Arg

val

Ser

Lys

270

Glu

Phe

Glu

Phe

Gly

350

Phe

Cys

Pro

Arg

Cys

Pro

175

Cys

Trp

Glu

Leu

Asn

255

Gly

Glu

Tyr

Asn

Phe

335

Asn

Thr

Pro
Arg
Cys
Pro
160
Lys
Val
Tyr
Glu
His
240
Lys
Gln
Met
Pro
Asn
320
Leu

Ile

Gln



Lys Ser Leu
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<210>
<211>
<212>

<213>

<400>

Ala

Ser

Phe

Gly

Leu

65

Tyx

Arg

Arg

Cys

Pro

145

Ala

Pro

val

Val

Ser

Thr

Pro

val

50

Sexr

Thr

val

Cys

Pro

130

Glu

Pro

Lys

Val

Asp
210

73
375
PRT

Homo

73

Thr

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Glu

Pro

Glu

Asp

Asp

195

Gly

Ser

Leu

sapiens

Lys

Gly

Pro

Thr

val

Asn

Leu

100

Glu

Pro

Lys

Leu

Thr

180

vVal

val

Gly

5

Gly

val

Phe

Val

val

85

Lys

Pro

Lys

Ser

Leu

165

Leu

Ser

Glu

Ser

Pro

Thr

Thr

Pro

Thr

70

Asn

Thr

Lys

Ser

Cys

150

Gly

Met

His

val

Pro
375

Ser

Ala

Val

Ala

55

Val

His

Pro

Ser

Cys

135

Asp

Gly

Ile

Glu

His
215

val

Ala

Ser

40

Val

Pro

Lys

Leu

Cys

120

Asp

Thr

Pro

Ser

Asp

200

Asn

Phe

Leu
25

Trp

Leu

Ser

Pro

Gly

105

Asp

Thr

Pro

Ser

Arg

185

Pro

Ala

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Asp

Thr

Pro

Pro

val

170

Thr

Glu

Lys
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Leu

Cys

Ser

Ser

Ser

75

Asn

Thr

Pro

Pro

Pro

155

Phe

Pro

val

Thr

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Pro

Pro

140

Cys

Leu

Glu

Gln

Lys
220

Pro

val

Ala

45

Gly

Gly

Lys

His

Pro

125

Cys

Pro

Phe

vVal

Phe

205

Pro

Cys

Lys

30

Leu

Leu

Thr

val

Thr

110

Cys

Pro

Arg

Pro

Thr
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Lys

Arg

Sexr

15

Asp

Thr

Tyr

Gln

Asp

95

Cys

Pro

Arg

Cys

Pro

175

Cys

Trp

Glu

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Arg

Cys

Pro

160

Lys

Val

Tyr

Glu



Gln

225

Gln

Ala

Pro

Thr

Ser

305

Tyr

Tyr

Phe

Lys

Phe

Asp

Leu

Arg

Lys

290

Asp

Asn

Ser

Ser

Ser
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<210>
<211l>
<212>
<213>

<400>

Asn

Trp

Pro

Glu
275

Asn

Ile

Thr

Lys

Cys
355

Leu

74
375
PRT
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Ala Ser Thr

1

Ser

Phe

Gly

Leu
65

Thr

Pro

Val

Ser

Ser

Glu

35

His

Ser

Ser

Leu

Ala

260

Pro

Gln

Ala

Thrx

Leu

340

Ser

Ser

Thr

Asn

245

Pro

Gln

Val

val

Pro

325

Thr

val

Leu

sapiens

Lys

Gly
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Pro

Thr

Val

Gly

5

Gly

Val

Phe
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Gly

Ile

val

Ser

Glu

310

Pro

val

Met

Ser

Pro

Thr

Thr

Pro

Thr
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Axrg

Lys

Glu

Tyx

Leu
295

Trp

Met

Asp

His

Pro
375

Ser

Ala

val

Ala

55

vVal

val

Glu

Lys

Thr

280

Thr

Glu

Leu

Lys

Glu
360

Val

Ala

Ser

40

Val

Pro

vVal

Tyr

Thr

265

Leu

Cys

Ser

Asp

Ser

345

Ala

Phe

Leu
25

Trp

Leu

Ser

Ser

Lys

250

Ile

Pro

Leu

Ser

Ser

330

Arg

Leu

Pro

10

Gly

Asn

Gln

Ser
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val

235

Cys

Ser

Pro

vVal

Gly

315
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Trp
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Leu

Cys

Ser

Ser

Ser
75

Leu

Lys

Lys

Ser

Lys

300

Gln

Gly
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Asn

Ala

Leu

Gly
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Leu

Thr

val
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Arg

285

Gly
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Arg
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Pro

vVal

Ala

45

Gly
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Lys
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Glu

Phe
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Phe

Cys

Lys
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Leu

Leu

Thr

Leu

Asn

255

Gly

Glu

Tyr

Asn

Phe
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Asn

Thr

Ser
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Asp
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Tyr
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Lys

Gln

Met

Pro

Asn
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Leu
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Arg

Tyr
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Ser
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Tyr

Arg

Arg

Cys

Pro
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Ala

Pro

Val

Val

Gln
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Thr

Ser

305

Tyr

Tyr

Thr

Val

Cys

Pro

130

Glu

Pro

Lys

Val

Asp
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Phe

Asp

Leu

Arg

Lys

290

Asp

Asn
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Cys

Glu

Pro

115

Glu

Pro

Glu

Asp

Asp
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Gly

Asn

Trp

Pro

Glu

275

Asn

Ile

Thr

Lys
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Leu
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Pro

Lys

Leu

Thr
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val

Val
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Ala
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Pro
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Thr

Leu

val
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Pro
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Leu
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Thr
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245

Pro
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val
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Lys Ser
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Phe Arg
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Glu Trp
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Pro
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val
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Lys
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Leu
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Gly
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Arg
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Leu
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Val
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Leu
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Asn

Thr

Pro

Pro
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Phe

Pro

val

Thr
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Cys
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Pro

val

Gly
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Trp

Thr
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Leu
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Ser
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Asn

255

Gly

Glu

Tyr
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Phe Ser Cys
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Lys Ser Leu
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1
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Phe

Gly

Leu
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Tyr
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Thr
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val
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5
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Val
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Ile

Glu
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Val

Ala
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Val
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Leu
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Asp
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Leu
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Trp
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Gly
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Thr

Pro

Ser

Arg
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Pro

Pro Leu
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Gln Ser

Ser Ser
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Ser Asn
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Asp Thr

Thr Pro

Pro Pro

Pro Pro
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Val Phe
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Thr Pro

Glu val
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Leu

Gly

Ser
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Leu

Thr

Thr

Pro

Pro
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Leu

Glu
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Pro

val

Ala
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Gly
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Lys

His

Pro
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Cys
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Phe

val
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Lys
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Leu

Leu
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Cys

Pro

Arg
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Lys

Ser
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Cys

Pro

Arg
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Trp

Arg

Tyr
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Arg
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195

Val Asp
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Gly

Gln
225

Tyr Asn

Gln Asp Trp

Ala Leu Pro
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275

Pro Arg

Thr Lys Asn

290

Ser Ile

305

Asp

Tyr Lys Thr

Tyr Ser Lys

Phe Ser Cys
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Sef Leu
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<211l>
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Ala Ser Thr
1
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Thr
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Leu
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Pro
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Gln Vval
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Leu Thr
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Ser Val
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Gly Gly
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Thr Phe

val
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Ile

Val
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Pro

val
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