SEQUENCE LISTING
<110> ©Novartis Forschungsstiftung, Zweigniederlassung Friedrich
Miescher Institute for Biomedical Research
University Hospital Basel
<120> Antiviral Therapy
<130> 52434
<160> 23

<170> PatentIn version 3.3

<210> 1
<211> 557
<212> PRT

<213> Homo sapiens
<400> 1
Met Met Val vVal Leu Leu Gly Ala Thr Thr Leu Val Leu Val Ala Val

1 5 10 15

Ala Pro Trp Val Leu Ser Ala Ala Ala Gly Gly Lys Asn Leu Lys Ser
20 25 30

Pro Gln Lys Val Glu Val Asp Ile Ile Asp Asp Asn Phe Ile Leu Arg
35 40 45

Trp Asn Arg Ser Asp Glu Ser val Gly Asn Val Thr Phe Ser Phe Asp
50 55 60

Tyr Gln Lys Thr Gly Met Asp Asn Trp Ile Lys Leu Ser Gly Cys Gln
65 70 75 80

Asn Ile Thr Ser Thr Lys Cys Asn Phe Ser Ser Leu Lys Leu Asn Val
85 90 95

Tyr Glu Glu Ile Lys Leu Arg Ile Arg Ala Glu Lys Glu Asn Thr Ser
100 105 110

Ser Trp Tyr Glu Val Asp Ser Phe Thr Pro Phe Arg Lys Ala Gln Ile
115 120 125

Gly Pro Pro Glu Val His Leu Glu Ala Glu Asp Lys Ala Ile val Ile
130 135 140



His

145

Leu

Glu

Ser

Ser

val

225

Asn

Phe

His

Thr

Leu

305

Glu

Phe

Pro

Tyr

Ile

Ser

Glu

Pro

Trp

210

Glu

Gln

Gln

Leu

Gln

290

Axrg

Ile

Asn

Lys

Glu

Ser

Phe

Arg

Glu

195

Lys

Asn

Asn

Val

Tyr

275

Cys

Val

Lys

Ile

Gln

355

Ile

Pro

Thr

Ile

180

Thr

Ile

Glu

Tyr

Gln

260

Lys

val

Gln

Phe

Arg

340

Ser

Ile

Gly

Tyr

165

Glu

Thr

Gly

Leu

val

245

Trp

Trp

Phe

Ala

Asp

325

Sexr

Gly

Phe

Thr

150

Ser

Asn

Tyr

Val

Pro

230

Leu

Leu

Lys

Pro

Ser

310

Thr

Leu

Asn

Trp

Lys

Leu

Ile

Cys

Tyr

215

Pro

Lys

His

Gln

Gln

295

Asp

Glu

Ser

Thr

Glu

Asp

val

Tyx

Leu

200

ser

Pro

Trp

Ala

Ile

280

Asn

Gly

Ile

Asp

Pro

360

Asn

Ser

Ile

Ser

185

Lys

Pro

Glu

Asp

Phe

265

Pro

val

Asn

Gln

Ser

345

val

Thr

vVal

Trp

170

Arg

Val

Val

Asn

Tyr

250

Leu

Asp

Phe

Asn

Ala

330

Phe

Ile

Ser

Met

155

Lys

His

Lys

His

Ile

235

Thr

Lys

Cys

Gln

Thr

315

Phe

His

Gln

Asn

Trp

Asn

Lys

Ala

Cys

220

Glu

TyY

Arg

Glu

Lys

300

Ser

Leu

Ile

Asp

Ala

Ala

Ser

Ile

Ala

205

Ile

val

Ala

Asn

Asn

285

Gly

Phe

Leu

Tyr

Tyr

365

Glu

Leu

Ser

Tyr

190

Leu

Lys

Ser

Asn

Pro

270

val

Ile

Trp

Pro

Ile

350

Pro

Arg

AsSp

Gly

175

Lys

Leu

Thr

Val

Met

255

Gly

Lys

Tyxr

ser

Pro

335

Gly

Leu

Lys

Gly

160

Val

Leu

Thr

Thr

Gln

240

Thr

Asn

Thr

Leu

Glu

320

val

Ala

Ile

Ile



370 375 380

Ile Glu Lys Lys Thr Asp Val Thr Val Pro Asn Leu Lys Pro Leu Thr
385 390 395 400

val Tyr Cys Val Lys Ala Arg Ala His Thr Met Asp Glu Lys Leu Asn
405 410 415

Lys Ser Ser Val Phe Ser Asp Ala Val Cys Glu Lys Thr Lys Pro Gly
420 425 430

Asn Thr Ser Lys Ile Trp Leu Ile Val Gly Ile Cys Ile Ala Leu Phe
435 440 445

Ala Leu Pro Phe Val Ile Tyr Ala Ala Lys Val Phe Leu Arg Cys Ile
450 455 460

Asn Tyr Val Phe Phe Pro Ser Leu Lys Pro Ser Ser Ser Ile Asp Glu
465 470 475 480

Tyr Phe Ser Glu Gln Pro Leu Lys Asn Leu Leu Leu Ser Thr Ser Glu
485 490 495

Glu Gln Ile Glu Lys Cys Phe Ile Ile Glu Asn Ile Ser Thr Ile Ala
500 505 510

Thr Val Glu Glu Thr Asn Gln Thr Asp Glu Asp His Lys Lys Tyr Ser
515 520 525

Ser Gln Thr Ser Gln Asp Ser Gly Asn Tyr Ser Asn Glu Asp Glu Ser
530 535 540

Glu Ser Lys Thr Ser Glu Glu Leu Gln Gln Asp Phe Val

545 550 555
<210> 2
<211> 6099

<212> DNA
<213> Homo sapiens

<400> 2
aggcggcgeg tgcgtagagg ggcggtgaga gctaagaggg gcagcegcgtg tgcagagggg 60

cggtgtgact taggacgggg cgatggcggce tgagaggagce tgcgecgtgcg cgaacatgta 120



actggtggga
gtgctecgtcg
tctectecaaa
agcgatgagt
aattggataa
ctcaagctga
tcttcatggt
gaagtacatt
gatagtgtta
aactcttcag
ctctcaccag
attggtgtct
ccagaaaata
tatgcaaaca
aaccatttgt
gtectttectce
ggaaataaca
ctacttccte
gctccaaaac
attttttggg
acagttccta
gatgaaaagc
ggaaatacct
tttgtcattt
cttaaacctt
ctttcaactt
gctacagtag
agccaagatt

ctacagcagyg

tctgcggegg
ccgtggcgec
aagtagaggt
ctgtcgggaa
aattgtctgg
atgtttatga
atgaggttga
tagaagctga
tgtgggecttt
gtgtagaaga
agactactta
atagtccagt
tagaagtcag
tgacctttca
ataaatggaa
aaaacgtttt
catctttttg
cagtctttaa
agtctggaaa
aaaacacttc
atttgaaacc
tgaataaaag
ctaaaatttg
atgctgcgaa
cttccagtat
ctgaggaaca
aagaaactaa
caggaaatta

actttgtatg

ctcccagatg
atgggtgttg
cgacatcata
tgtgactttt
gtgtcagaat
agaaattaaa
ctcatttaca
agataaggca
ggatggttta
aaggattgaa
ttgtctaaaa
acattgtata
tgtccaaaat
agttcagtgg
acaaatacct
ccaaaaagga
gtctgaagag
cattagatcc
cacgcctgtg
aaatgctgag
actgactgta
cagtgttttt
gcttatagtt
agtcttcttg
agatgagtat
aatcgaaaaa
tcaaactgat
ttctaatgaa

accagaaatg

atggtcgtcc
tccgecagecg
gatgacaact
tcattcgatt
attactagta
ttgcgtataa
ccatttcgca
atagtgatac
agctttacat
aatatttatt
gttaaagcag
aagaccacag
cagaactatg
ctccacgect
gactgtgaaa
atttaccttc
ataaagtttg
cttagtgatt
atccaggatt
agaaaaatta
tattgtgtga
agtgacgcetyg
ggaatttgta
agatgcatca
ttctctgaac
tgtttcataa
gaagatcata
gatgaaagcyg

aactgtgtca

tcetgggege
caggtggaaa
ttatcctgag
atcaaaaaac
ccaaatgcaa
gagcagaaaa
aagctcagat
acatctcectcce
atagcttagt
ccagacataa
cactacttac
ttgaaaatga
ttcttaaatg
ttttaaaaag
atgtcaaaac
tccgegtaca
atactgaaat
cattccatat
atccactgat
tcgagaaaaa
aagccagagc
tatgtgagaa
ttgcattatt
attatgtctt
agccattgaa
ttgaaaatat
aaaaatacag
aaagtaaaac

agtataaggt

gacgacccta
aaatctaaaa
gtggaacagg
tgggatggat
cttttcttca
agaaaacact
tggtcctcecca
tggaacaaaa
tatctggaaa
aatttataaa
gtcatggaaa
actacctcca
ggattataca
gaatcctgga
tacccagtgt
agcatctgat
acaagcttte
ctatatcggt
ttatgaaatt
aactgatgtt
acacaccatg
aacaaaacca
tgctctecceceg
ctttccatca
gaatcttctg
aagcacaatt
ttcccaaact
aagtgaagaa

ttttcagcag

180

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

1860



gagttacact
ccctgtttag
cttaactatt
gcactttggg
aacgtggtga
gcctgttgte
gaggttgcag
tttaaaaaaa
aaatcatgaa
tggccacccyg
aaggatgacg
ctgtctgttce
ttggtetttt
acacgttatc
gaaagatgat
tccacatcac
tgcattaaga
cactgaagtc
atctgagagt
agtcttggga
aggaaaaagg
cacctaatca
atgccaggcet
cgttaaaata
ttaagaaatt
ctggggatta
agggcagtgt

agaacgtgcet

gggagcctga
ggaaagaaaa
taaaaatgaa
aggctgaggc
aaccccatct
ttagctactc
tgagccgaga
gaaattaaaa
aaagcctgtce
tcttcctect
tctgtgttcece
gccattccta
cttttaacac
acttggtttt
ccctaaaaat
agtatctacc
cctetgatte
atagaaaata
gtgtacaagt
ccagaaaatyg
tcgectggett
gctctcagtyg
ggcttectegt
caaatcattg
acataatgcect
ccecatggata
tctcacagca

ggggagcggc

ggtcctcacc
aacatcttca
attacaggcc
aggcagatca
ctactaaaaa
aggaggctga
tcacgccact
gagttgagac
accggacttg
gtgagcctaa
tgtccatcac
acattctgtt
tgagggtagyg
ctggaaagta
gttgagggac
cttacatggt
aaaacttatt
ggtaactatc
tttagtatac
gcaatgatag
tggtgcaaga
atcaacccac
ctagcagtat
aactgagggyg
ttccaaaggce
tcettaatag
ccgttceccgac

catttctaag

ttcectetecag
gatcataggt
cgggcacggt
tgaggtcaag
tacaaaaatt
ggcaggagaa
gcactccage
aaacgtttcc
cattggatga
gtgcageegt
tgatgctgcet
tcattcttcc
cccttaggaa
gcttacccta
ttctgttcat
ttaggattaa
agaacagtag
taattagaga
atgccatgcc
gagactgaca
ggaagaagaa
tcttgttatg
tcagataccce
gaaaaatgta
acctacaact
gcaggaagtce
agggaccagt

gccagtctagg

taactacaga
cctaaaaata
ggctcacacc
agatcgagac
agcegggtgt
tcgettgaaa
ctggtgacag
tacattcttt
gatgagtcag
gctagectgcg
ggctactgca
tcgggagata
atttatttag
gaaaacagct
tcatccecgag
agccaggcaa
cttetgetgg
aataattgtt
agaagatagt
tagaagaaga
tgttccactg
ggtggtctcet
cttectgctea
actaggaaga
tagttttaaa
tgggaattct
gaaagaaaag

tttaagtagt

gaggacgttt
cgggcaagct
tgtaatccca
cagcctggece
ggtggcgegce
acaggaggtg
cgtgagactc
tccatgtgta
accaaaacag
caccgtggcet
tgtgccacac
tttcaaacat
gaaagtctga
gcaaatgcca
aacattggct
tcttttacta
aatttgcaat
gtattttaag
gtatgcaaga
atgectteect
gaagcctgag
gtcactttga
gecctgettgg
aaaacccaat
ttacttgcta
ggtggectet
agacaaagtt

catttctgct

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540



gaaaaaacag
tgatgctcgg
cccagacctg
gacccaggaa
tcatctttct
aggctggagt
attctctgcce
aatttttgta
tggactcctg
tgagccaccyg
gtctttgaag
ccacaactca
cttcagactg
acggacatta
aaggcttcac
cagaaaacaa
gttgcattce
agtgacaagt
caattaaccg
gaatttatat
acagattaac
atattcatat
gacttaaagt
tgaactttta
taagttaggg
acaggaggat
cccecatctet
ggccgtgata

tcetttecct

atgatcctgg
cacatcctgc
ccgectgget
tctcatctga
gaccagaggc
gcagtggctt
gcagcctcca
tttgtatttt
acctcatgcect
tgcacggccg
aggcgatggg
atcatgctgt
gatagcctaa
acattaaaag
gctttaagac
caacaaaaaa
actctgcatt
attttttctg
cctgaaaatt
gaaagatttg
attatatata
atgtacctge
acttattcat
agagtctgac
ctaggcacag
cacttcaggc
atttatatat
tttgcagcag

acccagtaac

tggaagaaaa
ctggcacata
tctggagtgce
gaacccactc
tgtttttttte
gatctcgget
gagtagctgg
tagtagagat
ccacccgett
gcctgaccett
agcatatcat
ccaggacttc
aaaggagcaa
acaccagtga
catctgtggt
acacctecgtt
atgttctaca
aacagaagtt
agcatattga
tatcattaga
atatgtacct
acatgtaccce
ataccttgta
tagaaatttg
taggctcatgce
caggagttca
atatatataa
cctcaaattg

catgtgacta

ggttgaaggce
cacgtgtctg
ttcaagcaga
tctgeccggag
tttttttgag
cactgcaacc
gataacaggt
ggggtttcac
cggcectcececa
tggaaaagcc
gactgcctge
tggccctgtyg
tgccecttgta
aattgttagg
tttcagtgaa
tttaccttgt
tgttgcttta
tacttagaaa
tagttcttag
gccagaaata
gtgtcacttc
acctgatgta
actaaaaatt
caacttataa
ctataatctc
agatcaacca
aacttagagt
ctcttaaggg

ctaacgtggt

agctgececte
caggccacac
gcatggtggg
aaccccatgg
acagtctcat
tcgeecteceg
gcccaccacce
catgttggte
aagttctggg
ttgtcacttt
caccattget
ttcaccactg
ggatgtggag
tctctaggaa
caagcgctga
cttctagaca
tcagtatatg
taccatgcac
agagaccaga
attttatatt
tgacatgagc
ggtettatte
agaacagctc
aaaagttact
agcacttttg
acctgggtaa
ttttatcttc
gtttaggtgt

atattgattt

gggagggctg
cgtgcatgte
tcattgagga
tgacacattt
tctgttgecec
ggttcaagca
acaccccact
aggctggtct
attacaggtg
ggacgtttgce
tttcagacta
ggaaaacgta
aagggaaaat
gttggagcac
gcaccagcag
tgaaaaggca
cttagctgta
ttgggggtac
tataatctaa
aatatataat
ctgtaaacat
ctttagtatg
cctagaattg
tttaaaaata
ggaggccaag
catggccaga
ccctaaaaga
gcagaagctt

attttgtttg

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280



ctgtctgtct
attcattact
tctaaactgt
cataaccgtg
ttgtcttaaa
aggagttttt
aaaaggtatt
agcatcctga
gtttgctgct
agtttgctgt
tagttcttct
atctctcctg
gggaacctga
aaataataaa
<210> 3
<211> 515
<212> PRT
<213> homo
<400> 3

Met Leu
1

Leu

val

Leu Met

Thr
35

Asp Tyr

Arg Ser Ile

His Tyr Thr

65

ccecetgececce
gcatccccag
gaacctgagg
ttttcagtgt
ccctactget
ttgtacttag
catcatggaa
aggagccact
ttttcttecce
ggtattgcat
ttcaggatta
ctgtctggac
acacacactt

taaatcatcc

sapiens

Ser Gln As

Tyr Ile Se

20

Asp Glu

Leu Ser

Leu Leu

70

Ser

Trp

TyY

actgctggaa
taatgaaagt
gtgtttgtgg
ttctatggaa
ggaaacaatt
tgaatttgta
gagctgaggc
gcagccecgtca
gctcttaaga
agccttgett
gttcecgttceca
acatttcact
gtgtttttaa

ctaatgccca

n Ala Phe

r Leu Val

Thr
40

Cys

Glu
55

Leu

Thr Ile

cagaggctcece
acttagaaaa
cagtgtttgt
caaacttgta
ttatgtaata
tgcaacagag
ctgtgcttgg
ctgtccecccag
catggctgga
tcttgaacta
aggaggctct
cggaaattga
gcttececcettt

agaaaaaaa

Ile Phe

10

Arg

Phe
25

Gly Ile

Phe Lys Ile

Lys Asn His

Met Ser Lys

75

aagaaaacag
taattattga
tttactgaat
cattttattt
agcaatgggce
atgctgcage
tgttccagag
agcctgtgga
gctcagtcett
aactgtttgce
tcagtctcac
atacaatttg

tttacagtgy

Ser Leu Asn

Ser Tyr Asp

30

Leu
45

Ser Arg

Ser Ile Val

60

Pro Glu Asp

ggaccttatt
atgaatgaaa
tgtagaagga
cacttgtgtt
ccaaaagtct
tgatgccttt
cccagggttyg
gatagagcct
cattgaatga
ccttcacaag
agataagtag
tattcaggct

acaaggacac

Leu Val

15

Ser Pro

Asn Phe
Thr

Pro

Leu Lys

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6099



val

Asp

Phe

Ala

Thr

145

Glu

Ile

Phe

Ser

Leu

225

Ser

Leu

Arg

Pro

Ile

Val Lys

Glu Trp

Ser Gly
115

Ile Asp
130

Asn His

Leu Gln

Val Lys

Thr Tyr
195

val Tyr
210

Lys Cys

Ala Lys

Thr Ser

Asn Ser
275

Phe Pro
290

Tyr Ile

Asn

Arg

100

Asn

Met

Ile

Phe

Lys

180

Ile

Leu

Thr

Ile

Thr

260

Leu

Asn

Asn

Cys

85

Ser

Thr

Ser

Asn

Asp

165

His

Ile

Glu

Leu

Gly

245

Ile

Pro

Leu

Arg

Ala

Thr

Thr

Phe

val

150

Leu

Lys

Asp

His

Leu

230

Gly

val

Lys

Pro

Lys

Asn

His

Leu

Glu

135

Met

Ser

Pro

Lys

Ser

215

Pro

Ile

Thr

Val

Pro

295

Lys

Thr

Glu

Phe

120

Pro

val

Leu

Glu

Leu

200

Asp

Pro

Ile

Leu

Leu

280

Leu

Lys

Thr

Ala

105

Ser

Pro

Lys

Val

Ile

185

Ile

Glu

Gly

Thr

Lys

265

Asn

Glu

val

Arg

20

Tyr

Cys

Glu

Phe

Ile

170

Lys

Pro

Gln

Gln

Vval

250

Trp

Phe

Ala

Trp

Ser

Val

Ser

Phe

Pro

155

Glu

Gly

Asn

Ala

Glu

235

Phe

Ile

His

Met

Asp

Phe

Thr

His

Glu

140

Ser

Glu

Asn

Thr

val

220

Ser

Leu

Gly

Asn

Asp

300

Tyr

Cys

Val

Asn

125

Ile

Ile

Gln

Met

Asn

205

Ile

Glu

Ile

Tyr

Phe

285

Met

Asn

Asp

Leu

110

Phe

val

Val

Ser

Ser

190

Tyr

Lys

Ser

Ala

Ile

270

Leu

vVal

Tyr

Leu

95

Glu

Trp

Gly

Glu

Glu

175

Gly

Cys

Ser

Ala

Leu

255

Cys

Ala

Glu

Asp

Thr

Gly

Leu

Phe

Glu

160

Gly

Asn

val

Pro

Glu

240

val

Leu

Trp

val

Asp



305

Glu

Tyr

Thr

Asp

Pro

385

Pro

Ser

Arg

Leu

val

465

Phe

Asp

Ile

Ser

Thr

Ser

Leu

370

Gln

Leu

Gly

val

Ser

450

Gln

Pro

Gln

Met

<210>
<211>

Asp

Met

Thr

355

Pro

Gln

Gln

Gly

Leu

435

Ser

Ser

Ser

Ser

Arg
515

2898

Ser

His

340

Glu

Glu

Leu

Asp

Arg

420

Asp

His

Asn

Pro

Asp
500

Asp

325

Gly

Ser

Val

Glu

Pro

405

Ile

Asp

Leu

His

Ser

485

Thr

310

Thr

Leu

Gln

Asp

Leu

390

Phe

Thr

Glu

Glu

Leu

470

Ser

Ser

Glu

Thr

Leu

val

375

Leu

Pro

Phe

Asp

Glu

455

Leu

Glu

Glu

Ala

val

Ile

360

Glu

Ser

Glu

Asn

Ser

440

Met

Ala

Gly

Ser

Ala

Arg

345

Asp

Leu

Gly

Glu

val

425

Asp

val

Ser

Leu

Asp
505

Pro

330

Pro

Pro

Pro

Pro

Asp

410

Asp

Asp

AsSp

Gly

Trp

490

vVal

315

Arg

Leu

Glu

Thr

Cys

395

Tyr

Leu

Leu

Pro

Glu

475

Ser

Asp

Thr

Gly

Ser

Met

380

Glu

Ser

Asn

Glu

Glu

460

Gly

Glu

Leu

Ser

Gln

Glu

365

Pro

Arg

Ser

Ser

Ala

445

AsSp

Thr

Asp

Gly

Gly

Ala

350

Glu

Lys

Arg

Thr

Val

430

Pro

Pro

Gln

Ala

Asp
510

Gly

335

Ser

Glu

Asp

Lys

Glu

415

Phe

Leu

Asp

Pro

Pro

495

Gly

320

Gly

Ala

Pro

Ser

Ser

400

Gly

Leu

Met

Asn

Thr

480

Ser

Tyx



<212>
<213>

DNA
<400> 4

gccegegett
acgcttette
ccgecggacca
agaggccgec
tggggcccega
tcaagagaag
atcacttaat
gcctgattac
cttatcatgg
aatcatgagt
attttgtgac
aggattcagce
catgtetttt
ggtgaaattt
agaacagtca
aaatttcacc
tttagagcac
acctggccag
tttgatagca
cttaagaaat
taacctgcca
gaaagtgtgg
gacaagtggce
tgccacctet
tgaggttgat
gagtgggccc

cagctccacyg

Homo sapiens

ccgtateget
ccggegggta
ccacccggec
cgcgaggegc
ggctagcatc
actctaaaaa
ttggttctca
acagatgaat
gaattaaaaa
aaaccagaag
ctcacagatg
gggaacacaa
gaaccaccag
ccatctattg
gagggaattg
tatatcattg
agtgatgagc
gaatcagaat
ttggtcttga
agcctccecceca
ccgttggaag
gattataatt
ggtggctata
acagaatccc
gtggagctcce
tgtgagagga

gaggggtetg

cctegtagge
ggaatcccge
gcacgggccyg
atcctgaccg
tctcgggage
tagcaaagat
tggtgtatat
cttgcacttt
accactccat
atttgaaggt
agtggagaag
cgttgttcag
agtttgagat
ttgaggaaga
ttaagaagca
acaagttaat
aagcagtaat
cagcagaatc
caagcaccat
aagtcttgaa
ccatggatat
atgatgatga
ccatgcatgg
agttgataga
ccacgatgec
gaaagagtcc

ggggcagaat

cggggctcgg
cggcgagccyg
cttttgtcece
cgagcgtcgg
cgcaaggcga
gcttttgage
cagcctegtyg
caagatatca
tgtaccaact
ggttaagaac
cacacacgag
ttgctcacac
tgttggtttt
attacagttt
taaacccgaa
tccaaacacg
aaagtctcce
tgccaaaata
agtgacactg
ttttcataac
ggtggaggtc
aagtgatagc
actgactgtc
cccggagtee
aaaggacagc
actccaggac

taccttcaat

cgecgegeace
aacagttccc
ccgeccgecg
gtcccagagce
gagctgcaaa
cagaatgcct
tttggtattt
ttgcgaaatt
cactatacat
tgtgcaaata
gcctatgtea
aatttctggce
accaaccaca
gatttatctc
ataaaaggaa
aactactgtg
ttaaaatgca
ggaggaataa
aaatggattg
tttttagect
atttacatca
gatactgagg
aggcecctetgg
gaggaggagc
cctcagcagt
cctttteceg

gtggacttaa

cgcactaaag
cgagcgcagce
cttctgteeg
cgggcgceggce
gatgtaaaag
tcatcttcag
catatgattc
tccggtcecat
tgctgtatac
ccacaagatc
ccgtcectaga
tggccataga
ttaatgtgat
tcgtcattga
acatgagtgg
tatctgttta
cectecttece
ttactgtgtt
gttatatatg
ggccatttcc
acagaaagaa
cagcgcccag
gtcaggcctce
ctgacctgece
tggaactctt
aagaggacta

actctgtgtt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



tttgagagtt
tcatctggaa
ggccagcggyg
cgaagatgct
ttatataatg
gttctttgtce
ggaggaggaa
atggggacca
gaagcacatg
accagggagce
tctttegtte
agcgcaatgg
ctgcctcagce
atttttgtat
ctgacctcaa
cgctgtgect
gggaaagaaa
ccaggtgagce
gtttcagtecg
attccacctt
tgtgactaat
ttttaagtta
<210> 5

<211> 331
<212> PRT
<213>

<400> 5

cttgatgacg
gagatggttg
gaagggacac
ccatctgatc
agatgactcc
tctgecatcecet
actgtggtgt
tagtatcatt
tgcacctttc
agggttcccc
ttttetttte
tgtgatcttg
ctcecctegea
ttttagtaga
gtgatctgcc
ggctggeect
aggaaaatag
agtggagaga
gtgagecttg
gtccagececet
acagaaagga

aaaaaaaa

Homo sapiens

aggacagtga
acccagagga
agccaacctt
aaagtgacac
aaaactattg
aacttgctge
tcctttette
cagtgcattg
ctttacacta
acagtttcag
ttttttttga
gctcactgeca
agtagctggg
gacaggattt
ctectecagee
gtgatatttc
tagcaagagce
aggggggccc
ggcacctcac
ccccagttaa

aacatggcgt

cgacttagaa
tcctgataat
tecccagececcce
ttctgagtca
aatgaacttg
cttatcgtcet
caggtgacat
tttacatatt
atgcacttag
aggtggtcca
gacagagtct
acatccgect
attacaggcg
taccatgttg
tcgtaaagtyg
tgtgaaataa
tgcaaagcag
tgcacaagga
ccatgtcaca
agtggggaag

cggggagagg

gcccectcectga
gtgcaatcaa
tcttcagagg
gatgttgacc
gacagacaag
gcaagtgttc
cacctatgca
caaagtggtg
gatgtttctg
ggaccctatg
cgttctgtecg
cccaggttca
cctgccacca
gccaggetgg
ctgggattac
attgggccag
gcaggaaggyg
aacagggaag
tcctgtetcece
acagacttta

gataaaacct

tgctatcgtc
accatttget
gcctgtggtce
ttggggatgg
cacctacagyg
tccaagggaa
cattcgcecagt
cactttgaag
catcatgtct
atatttctcet
cccaagetgg
agtgattctc
tgcctagcaa
tctcaaactc
aggggtgagc
ggtgggagca
aggaggagag
agccatcgaa
tgcaattgga
ggatcacgtg

gaatgccata

Met Leu Leu Ser Gln Asn Ala Phe Ile Phe Arg Ser Leu Asn Leu Val

1

5

10

15

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2898



Leu Met

Asp Tyr

Arg Ser
50

His Tyr
65

val val

Asp Glu

Phe Ser

Ala Ile
130

Thr Asn
145

Glu Leu

Ile Val

Phe Thr

Ser Val
210

Leu Lys
225

Ser Ala

val

Thr

35

Ile

Thr

Lys

Trp

Gly

115

Asp

His

Gln

Lys

Tyr

195

Tyr

Cys

Lys

Tyr

20

Asp

Leu

Leu

Asn

Arg

100

Asn

Met

Ile

Phe

Lys

180

Ile

Leu

Thr

Ile

Ile

Glu

Ser

Leu

Cys

85

Ser

Thr

Ser

Asn

Asp

165

His

Ile

Glu

Leu

Gly

Ser

Ser

Trp

Tyr

70

Ala

Thr

Thr

Phe

val

150

Leu

Lys

Asp

His

Leu

230

Gly

Leu

Cys

Glu

55

Thr

Asn

His

Leu

Glu

135

Met

Ser

Pro

Lys

Ser

215

Pro

Ile

val

Thr

40

Leu

Ile

Thr

Glu

Phe

120

Pro

val

Leu

Glu

Leu

200

Asp

Pro

Ile

Phe

25

Phe

Lys

Met

Thr

Ala

105

Ser

Pro

Lys

Val

Ile

185

Ile

Glu

Gly

Thr

Gly

Lys

Asn

Ser

Arg

90

TYYr

Cys

Glu

Phe

Ile

170

Lys

Pro

Gln

Gln

Vval

Ile

Ile

His

Lys

75

Ser

val

Ser

Phe

Pro

155

Glu

Gly

Asn

Ala

Glu

235

Phe

Ser

Ser

Ser

60

Pro

Phe

Thr

His

Glu

140

Ser

Glu

Asn

Thr

Val

220

Ser

Leu

Tyr

Leu

45

Ile

Glu

Cys

val

Asn

125

Ile

Ile

Gln

Met

Asn

205

Ile

Glu

Ile

Asp

30

Arg

Val

Asp

Asp

Leu

110

Phe

val

Val

Ser

Ser

190

TYyxY

Lys

Ser

Ala

Ser

Asn

Pro

Leu

Leu

95

Glu

Trp

Gly

Glu

Glu

175

Gly

Cys

Ser

Ala

Leu

Pro

Phe

Thr

Lys

80

Thr

Gly

Leu

Phe

Glu

160

Gly

Asn

Val

Pro

Glu

240

Val



Leu Thr Ser

Ser
275

Arg Asn

Ala
290

Asn val

Thr Glu

305

Pro

Asp Tyr Lys

<210> 6

<211> 1428
<212> DNA
<213> Homo

<400> 6
gccecgegett

acgcttettc
cegeggaccea
agaggccgcec
tggggcccga
acacttcaga
taaaaatagc
ttctcatggt
atgaatcttg
taaaaaacca
cagaagattt
cagatgagtg
acacaacgtt

caccagagtt

245

Thr Ile

260

Leu Pro

Ala

Ile

Leu Lys

Val

Lys

His

Gln

Thr Leu

Val Leu

280

Arg
295

Cys

Ser Ser

310

Ala
325

Arg

sapiens

cecgtateget
ccggegggta
cecacccggee
cgcgaggcegce
ggctagcatc
attttgatca
aaagatgctt
gtatatcagc
cactttcaag
ctccattgta
gaaggtggtt
gagaagcaca
gttcagttgce

tgagattgtt

Ser

Leu Cys

cctegtagge
ggaatcccge
gcacgggccg
atcctgaccg
tctcgggage
cctaatgttg
ttgagccaga
ctcgtgtttg
atatcattgce
ccaactcact
aagaactgtg
cacgaggcect
tcacacaatt

ggttttacca

250

Lys Ile

265

Trp

Arg Gln Gly

Ser His Asn

Ser
315

Cys Leu

Ser
330

Pro Asp

cggggctcegg
cggegagecyg
cttttgtece
cgagcgtcgg
cgcaaggcga
atttcagatg
atgccttcat
gtatttcata
gaaatttccg
atacattgct
caaataccac
atgtcaccgt
tctggctgge

accacattaa

Ile
270

Gly Tyr

Leu Ala
285

Lys

Ala Leu
300

Gln

Phe Pro Ser

cgecgegeacce
aacagttccc
cecgeecegecyg
gtcccagagc
gagctgcaaa
taaaagtcaa
cttcagatca
tgattcgect
gtccatctta
gtatacaatc
aagatcattt
cctagaagga
catagacatg

tgtgatggtyg

255

Cys Leu

Gly Trp

Ser Glu

Ser Trp

320

cgcactaaag
cgagcgcagce
cttetgteeg
cgggcgcggce
gtttaattag
gagaagactc
cttaatttgg
gattacacag
tcatgggaat
atgagtaaac
tgtgacctca
ttcagcggga
tcttttgaac

aaatttccat

60

120

180

240

300

360

420

480

540

600

660

720

780

840



ctattgttga ggaagaatta cagtttgatt tatctctcgt
gaattgttaa gaagcataaa cccgaaataa aaggaaacat
tcattgacaa gttaattcca aacacgaact actgtgtatc
atgagcaagc agtaataaag tctcecccttaa aatgcaccct
cagaatcagc agaatctgcc aaaataggag gaataattac
tcttgacaag caccatagtg acactgaaat ggattggtta
tccccaaagt cttgaggcaa ggtctcgcecta agggctggaa
gcagtcataa tgcactacag tctgaaactc ctgagctcaa
tcecccagtag ctgggattac aagcgtgcat ccctgtgcecc
gtagaaaata aagagcaaac agtacagctg aaaaaaaaaa
<210> 7
<211> 331
<212> PRT
<213> Homo sapiens
<400> 7
Met Leu Leu Ser Gln Asn Ala Phe Ile Phe Arg
1 5 10
Leu Met Val Tyr Ile Ser Leu Val Phe Gly TIle
20 25
Asp Tyr Thr Asp Glu Ser Cys Thr Phe Lys Ile
35 40
Arg Ser Ile Leu Ser Trp Glu Leu Lys Asn His
50 55
His Tyr Thr Leu Leu Tyr Thr Ile Met Ser Lys
65 70 75
Val Val Lys Asn Cys Ala Asn Thr Thr Arg Ser
85 90
Asp Glu Trp Arg Ser Thr His Glu Ala Tyr Val
100 105
Phe Ser Gly Asn Thr Thr Leu Phe Ser Cys Ser

cattgaagaa
gagtggaaat
tgtttattta
ccttecacct
tgtgtttttg
tatatgctta
tgcagtggct
acagtcgtcc
cagtgattaa

aaaaaaaa

Ser Leu Asn

Ser Tyr Asp

30

Leu
45

Ser Arg

Ser Ile Val

60

Pro Glu Asp

Phe Cys Asp

Thr Val Leu

110

His Asn Phe

cagtcagagg
ttcacctata
gagcacagtg
ggccaggaat
atagcattgg
agaaatagcc
attcacaggt
tgcctaaget

gttttattat

Leu Val

15

Ser Pro

Asn Phe

Pro Thr

Leu Lys

80

Leu Thr

95

Glu Gly

Trp Leu

900

960

1020

1080

1140

1200

1260

1320

1380

1428



115

Ala Ile Asp
130

Thr Asn His
145

Glu Leu Gin

Ile vVal Lys

Phe Thr Tyr
195

Ser Val Tyr
210

Leu Lys Cys
225

Ser Ala Lys

Leu Thr Ser

Arg Asn Ser
275

Asn Ala Val
290

Thr Pro Glu
305

Asp Tyr Lys

<210> 8
<211> 1382

Met

Ile

Phe

Lys

180

Ile

Leu

Thr

Ile

Thr

260

Leu

Ala

Leu

Arg

Ser

Asn

Asp

165

His

Ile

Glu

Leu

Gly

245

Ile

Pro

Ile

Lys

Ala
325

Phe

val

150

Leu

Lys

Asp

His

Leu

230

Gly

Vval

Lys

His

Gln

310

sSer

Glu

135

Met

Ser

Pro

Lys

Ser

215

Pro

Ile

Thr

Val

Arg

295

Ser

Leu

120

Pro

val

Leu

Glu

Leu

200

Asp

Pro

Ile

Leu

Leu

280

Cys

Ser

Cys

Pro

Lys

val

Ile

185

Ile

Glu

Gly

Thr

Lys

265

Arg

Ser

Cys

Pro

Glu

Phe

Ile

170

Lys

Pro

Gln

Gln

val

250

Trp

Gln

His

Leu

Ser
330

Phe

Pro

155

Glu

Gly

Asn

Ala

Glu

235

Phe

Ile

Gly

Asn

Ser

315

Asp

Glu

140

Ser

Glu

Asn

Thr

val

220

Ser

Leu

Gly

Leu

Ala

300

Phe

125

Ile

Ile

Gln

Met

Asn

205

Ile

Glu

Ile

TYY

Ala

285

Leu

Pro

Val

val

Ser

Ser

190

TyY

Lys

Ser

Ala

Ile

270

Lys

Gln

Sexr

Gly

Glu

Glu

175

Gly

Cys

Ser

Ala

Leu

255

Cys

Gly

Ser

Ser

Phe

Glu

160

Gly

Asn

val

Pro

Glu

240

val

Leu

Trp

Glu

Trp
320



<212>
<213>

DNA
<400> 8
gccecgegett
acgcttcectte
ccgeggacca
agaggccgcec
tggggcccga
tcaagagaag
atcacttaat
gcctgattac
cttatcatgg
aatcatgagt
attttgtgac
aggattcagc
catgtctttt
ggtgaaattt
agaacagtca
aaatttcacc
tttagagcac
acctggccag
tttgatagca
cttaagaaat
ggctattcac
gtcectgecta
ttaagtttta
aa

<210> 9
<211> 189

<212> PRT
<213>

Homo sapiens

ccgtatcegcet
ccggegggta
ccacccggec
cgcgaggcgce
ggctagcatc
actctaaaaa
ttggttctca
acagatgaat
gaattaaaaa
aaaccagaag
ctcacagatg
gggaacacaa
gaaccaccag
ccatctattg
gagggaattyg
tatatcattg
agtgatgagce
gaatcagaat
ttggtcttga
agccetccececa
aggtgcagtc
agcttcccca

ttatgtagaa

Homo sapiens

cctecgtaggce
ggaatcccge
gcacgggccyg
atcctgaccyg
tctcgggagce
tagcaaagat
tggtgtatat
cttgcacttt
accactccat
atttgaaggt
agtggagaag
cgttgttcag
agtttgagat
ttgaggaaga
ttaagaagca
acaagttaat
aagcagtaat
cagcagaatc
caagcaccat
aagtcttgag
ataatgcact
gtagctggga

aataaagagc

cggggctegg
cggcgagcecyg
cttttgtccce
cgagegtegyg
cgcaaggcga
gcttttgage
cagcectegtyg
caagatatca
tgtaccaact
ggttaagaac
cacacacgag
ttgctcacac
tgttggtttt
attacagttt
taaacccgaa
tccaaacacg
aaagtctccec
tgccaaaata
agtgacactg
gcaaggtetce
acagtctgaa
ttacaagcgt

aaacagtaca

cgcgegeace
aacagttccc
ccgeecgecyg
gtcccagage
gagctgcaaa
cagaatgcct
tttggtattt
ttgcgaaatt
cactatacat
tgtgcaaata
gcctatgtceca
aatttctggce
accaaccaca
gatttatctce
ataaaaggaa
aactactgtg
ttaaaatgca
ggaggaataa
aaatggattg
gctaagggcet
actcctgage
gcatcecectgt

gctgaaaaaa

cgcactaaag
cgagcgcagce
cttctgteceg
¢gggcgeggc
gatgtaaaag
tcatcttcag
catatgattc
tcecggtcecat
tgctgtatac
ccacaagatc
ccgtcecctaga
tggccataga
ttaatgtgat
tcgtcattga
acatgagtgg
tatctgttta
cectecttee
ttactgtgtt
gttatatatg
ggaatgcagt
tcaaacagtc
gceccagtga

aaaaaaaaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1382



<400> 9
Met Ala Leu
1

Lys Ser Ile

Gly Asn Arg
35

His Phe Ser
50

Glu Phe Asp
65

His Glu Met

Ser Ala Ala

Tyr Gln Gln
115

vVal Glu Glu
130

Lys Tyr Phe
145

Pro Cys Ala

Phe Ser Thr
<210> 10
<211> 189
<212> PRT

<213> Homo

<400> 10

Ser Phe

Cys Ser
20

Arg Ala

Cys Leu

Gly His

Ile Gln

85

Trp Glu
100

Leu Asn

Thr Pro

Gln Arg

Trp Glu

165

Asn Leu
180

sapiens

Ser

Leu

Leu

Lys

Gln

70

Gln

Gln

Asp

Leu

Ile

150

val

Gln

Leu

Gly

Ile

Asp

55

Phe

Thr

Ser

Leu

Met

135

Thr

vVal

Lys

Leu

Cys

Leu

40

Arg

Gln

Phe

Leu

Glu

120

Asn

Leu

Arg

Arg

Met

Asp

Leu

His

Lys

Asn

Leu

105

Ala

Glu

Tyr

Ala

Leu
185

Ala

10

Leu

Ala

Asp

Ala

Leu

90

Glu

Cys

Asp

Leu

Glu

170

Arg

val

Pro

Gln

Phe

Gln

75

Phe

Lys

val

Ser

Thr

155

Ile

Arg

Leu

Gln

Met

Gly

Ala

Ser

Phe

Ile

Ile

140

Glu

Met

Lys

val

Thr

Gly

45

Phe

Ile

Thr

Ser

Gln

125

Leu

Lys

Arg

Asp

Leu

His

30

Arg

Pro

Ser

Glu

Thr

110

Glu

Ala

Lys

Ser

Ser

15

Ser

Ile

Glu

val

Asp

95

Glu

val

val

Tyr

Leu
175

TyY

Leu

Ser

Glu

Leu

80

Ser

Leu

Gly

Arg

Ser

160

Ser



Met Ala

Lys Ser

Gly Asn

His Phe
50

Glu Phe
65

His Glu

Ser Ala

Tyr Gln

Val Glu
130

Lys Tyr
145

Pro Cys

Phe Ser

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

<400>

Met Ala

Leu

Ile

Arg

35

Ser

Asp

Met

Ala

Gln

115

Glu

Phe

Ala

Thr

11
189
PRT
Homo

11

Leu

Ser

Cys

Arg

Cys

Gly

Ile

Trp

100

Leu

Thr

Gln

Trp

Asn
180

Phe

Ser

Ala

Leu

His

Gln

85

Glu

Asn

Pro

Arg

Glu

165

Leu

sapiens

Ser

Phe

Ser

Leu

Leu

Lys

Gln

70

Gln

Gln

Asp

Leu

Ile

150

val

Gln

Leu

Gly

Ile

Asp

55

Phe

Thr

Sexr

Leu

Met

135

Thr

Val

Lys

Leu

Cys

Leu

40

Arg

Gln

Phe

Leu

Glu

120

Asn

Leu

Axrg

Arg

Met

Asp

25

Leu

His

Lys

Asn

Leu

105

Ala

Glu

Tyr

Ala

Leu
185

Ala

10

Leu

Ala

Asp

Ala

Leu

90

Glu

Cys

Asp

Leu

Glu

170

Arg

Val

Pro

Gln

Phe

Gln

75

Phe

Lys

val

Ser

Thr

155

Ile

Arg

Leu

Gln

Met

Gly

60

Ala

Ser

Phe

Ile

Ile

140

Glu

Met

Lys

Val

Thr

Gly

Phe

Ile

Thr

Ser

Gln

125

Leu

Lys

Arg

AsSp

Leu

His

30

Arg

Pro

Ser

Glu

Thr

110

Glu

Ala

Lys

Ser

Ser

15

Ser

Ile

Glu

val

Asp

95

Glu

Val

Val

Tyr

Leu
175

TYY

Leu

Ser

Glu

Leu

80

Ser

Leu

Gly

Arg

Ser

160

Ser

Ser Leu Leu Met Ala Val Leu Val Leu Ser Tyr



Lys Ser Ile

Gly Asn Arg
35

Pro Phe Ser
50

Glu Phe Asp
65

His Glu Met

Ser Ala Ala

Tyr Gln Gln
115

Met Glu Glu
130

Lys Tyr Phe
145

Pro Cys Ala

Phe Ser Thr

<210> 12
<211> 189
<212> PRT

<213> Homo
<400> 12

Met Ala Arg
1

Cys Ser
20

Arg Ala

Cvys Leu

Gly Asn

Ile Gln

85

Trp Glu
100

Leu Asn

Thr Pro

Gln Arg

Trp Glu

165

Asn Leu
180

sapiens

Ser Phe
5

Leu

Leu

Lys

Gln

70

Gln

Gln

Asn

Leu

Ile

150

val

Gln

Gly

Ile

Asp

55

Phe

Thr

Ser

Leu

Met

135

Thr

Val

Lys

Cys

Leu

40

Arg

Gln
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