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<400> 1

atgattcctg ccagatttgc cggggtgctg
60

ctttgtgcag aaggaactcg cggcaggtca
120

gacttcgtca acacctttga tgggagcatg
180

ctggcagggg gctgccagaa acgctccttc
240

agagtgagcc tctccgtgta tcttggggaa
300

accgtgacac agggggacca aagagtctcc
360

gaaactgagg ctgggtacta caagctgtcc
420

gatggcagcg gcaactttca agtcctgctg
480

ctgtgtggca actttaacat ctttgctgaa
540

acctcggacc cttatgactt tgccaactca
600

gaacgggcat ctcctcccag cagctcatgc
660

ctgtgggagc agtgccagct tctgaagagc
720

cttgctctgg

tccacggccc

tacagctttg

tcgattattg

ttttttgaca

atgccctatg

ggtgaggcct

tcagacagat

gatgacttta

tgggctctga

aacatctcct

acctcggtgt

ccctcatttt

gatgcagcct

cgggatactg

gggacttcca

tccatttgtt

cctccaaagg

atggctttgt

acttcaacaa

tgacccaaga

gcagtggaga

ctggggaaat

ttgcccgcectg

gccagggacc

tttcggaagt

cagttacctc

gaatggcaag

tgtcaatggt

gctgtatcta

ggccaggatc

gacctgcggg

agggaccttg

acagtggtgt

gcagaagggc

ccaccctctg



gtggaccccg
780

ctggagtgcg
840

gtgctgtacg
900

tataggcagt
960

tgtcaggagc
1020

ctctgcgtgg
1080

acctccctet
1140

aatgaagaat
1200

aacagatact
1260

cactccttct
1320

acccgctccg
1380

ggggcaggag
1440

cgcatccagc
1500

gactgggatg
1560

tgcggcctgt
1620

ctggcggagce
1680

gacctgcaga
1740

gaggaggcgt
1800

ccgctgccecct
1860

agccttttgt

cctgccctge

gctggaccga

gtgtgtcccc

gatgcgtgga

agagcaccga

ctcgagactg

gtccagggga

tcaccttcag

ccattgtcat

tcaccgtccg

ttgccatgga

atacagtgac

gccgcgggag

gtgggaatta

cccgggtgga

agcagcacag

gcgcggtcect

acctgcggaa

ggccctgtgt

cctcctggag

ccacagcgcg

ttgcgccagg

tggctgcagc

gtgtccctgce

caacacctgc

gtgccttgtc

tgggatctgc

tgagactgtc

gctgcctggce

tggccaggac

ggcctcegtg

gctgctggtg

caatggcaac

ggacttcggg

cgatccctgce

gacgtccccc

ctgccgctac

gagaagactt

tacgcccgga

tgcagcccag

acctgccaga

tgccctgagg

gtgcattccg

atttgccgaa

acaggtcaat

cagtacctgc

cagtgtgctg

ctgcacaaca

gtccagctcc

cgcctcaget

aagctgtccc

cagggcgacg

aacgcctgga

gccctcaacc

acattcgagg

gacgtgtgct

tgtgtgagtg

cctgtgccca

tgtgccctgce

gcctgcacat

gacagctcct

gaaagcgcta

acagccagtg

cacacttcaa

tggcccggga

atgaccgcga

gccttgtgaa

ccctcecctgaa

acggggagga

ccgtctatge

acttccttac

agctgcacgg

cgcgcatgac

cctgccatcg

cctgctcgga

tgctgggggg

ggagggaatg

tggtatggag

caatgaaatg

ggatgaaggc

ccctcececcecgge

gatctgcagc

gagctttgac

ttgccaggac

cgctgtgtgce

actgaagcat

aggtgacctc

cctgcagatg

cgggaagacc

cccctectggg

ggactgccag

caggttctcc

tgccgtcagce

cggccgcgag



tgcctgtgeg
1920

gcgtggcgceg
1980

tgcgggaccc
2040

gaggcctgcec
2100

tgcgtgccca
2160

atcttctcag
2220

agtggagtcc
2280

agcaaaagga
2340

ctgcgggctg
2400

agcatgggct
2460

tgtgtggccc
2520

acagtgaaga
2580

catgtgtgtg
2640

ctcaaatacc
2700

aaccctggga
2760

tgcaagaaac
2820

gtgaatgtga
2880

tacatcattc
2940

tccgtggtcce
3000

gcgccctggce

agccaggccyg

cctgcaacct

tggagggctg

aggcccagtg

accatcacac

ccggaagcett

gcctatcctg

aagggctcga

gtgtctctgg

tggaaaggtg

ttggctgcaa

atgccacgtg

tgttcccegg

cctttcggat

gggtcaccat

agaggcccat

tgctgctggg

tgaagcagac

cagctatgcc

ctgtgagctg

gacctgccgc

cttctgccce

cccctgttac

catgtgctac

gctgcctgac

tcggecccecce

gtgtaccaaa

ctgcctctge

tccctgette

cacttgtgtc

ctccacgatc

ggagtgccag

cctagtgggg

cctggtggag

gaaggatgag

caaagccctc

ataccaggag

gcggcctgceg

aactgcccga

tctctctcett

ccagggctct

tatgacggtg

tgtgaggatg

gctgtcctca

atggtcaagc

acgtgccaga

cccccgggcea

catcagggca

tgtcgggacc

ggcatggccc

tacgttctgg

aataagggat

ggaggagaga

actcactttg

tccgtggtcet

aaagtgtgtg

cggggagagg

aaggccaggt

acccggatga

acatggatga

agatcttcca

gcttcatgca

gcagtcccct

tggtgtgtcc

actatgacct

tggtccggca

aggagtatgc

ggaagtggaa

actacctcac

tgcaggatta

gcagccaccc

ttgagctgtt

aggtggtgga

gggaccgcca

gcetgtgtgg

cgtgcgegtce

gtacctgcag

ggaatgcaat

gaggggggac

gccagaagac

ctgtaccatg

gtctcatcge

cgctgacaac

ggagtgcatg

tgagaacaga

ccctggagaa

ctgcacagac

cttcgacggg

ctgcggcagt

ctcagtgaaa

tgacggggag

gtctggccgg

cctgagcatc

gaattttgat



ggcatccaga
3060

tttgggaact
3120

tcatcccctg
3180

agaatcctta
3240

ctggatgtct
3300

tgcgacacca
3360

aggacggcca
3420

gagtgtgagt
3480

gagccactgg
3540

aaaatcctgg
3600

gtggctggee
3660

cactgccaga
3720

ggaggcctgg
3780

gacatctcgg
3840

ctgctggatg
3900

gtggacatga
3960

taccacgacg
4020

cggcgcattg
4080

ttgaaataca
4140

acaatgacct

cctggaaagt

ccacctgcca

ccagtgacgt

gcatttacga

ttgctgccta

cattgtgccce

ggcgctataa

cctgccctgt

atgagctttt

ggcgttttgce

tttgccactg

tggtgcctcce

aaccgccgtt

gctcctccag

tggagcggcet

gctcccacgce

ccagccaggt

cactgttcca

caccagcagc

gagctcgcag

taacaacatc

cttccaggac

cacctgctcc

tgcccacgtg

ccagagctgce

cagctgtgca

gcagtgtgtg

gcagacctgc

ctcaggaaag

tgatgttgtc

cacagatgcc

gcacgatttc

gctgtccgag

gcgcatctcc

ctacatcggg

gaagtatgcg

aatcttcagc

aacctccaag

tgtgctgaca

atgaagcaga

tgcaacaagc

tgtgagtcca

tgtgcccagce

gaggagagga

cctgcectgte

gagggctgcc

gttgaccctg

aaagtcacct

aacctcacct

ccggtgagcec

tactgcagca

gctgagtttg

cagaagtggg

ctcaaggacc

ggcagccagg

aagatcgacc

tggaggaaga

ccagaaaagt

cgatggtgga

tggtggaccc

ttggggactg

atggcaaggt

atctccggga

aagtcacgtg

atgcccactg

aagactgtcc

tgaatcccag

gtgaagcctg

ccaccactct

ggctactgga

aagtgctgaa

tccgegtgge

ggaagcgacc

tggcctccac

gccctgaagce

ccctgtggac

gcctctggac

ttcctecctgt

cgagccatat

cgcctgcecttc

ggtgacctgg

gaacgggtat

tcagcaccct

ccctccaggg

agtgtgtgag

tgaccctgag

ccaggagccg

gtatgtggag

cctggtcette

ggcctttgtg

cgtggtggag

gtcagagctg

cagcgaggtc

ctcccgcecatc



gccctgcetcec
4200

gtccagggcecc
4260

aacctcaagc
4320

agcagtgtgg
4380

gcccctgaag
4440

gggctcttgg
4500

ttcgtcctgg
4560

atggaggagg
4620

cagtactcct
4680

atcctgcagc
4740

gccctgeggt
4800

cccaacctgg
4860

ggagacatcc
4920

aggattggct
4980

gctcctgacc
5040

tcccetgeac
5100

agtttcccag
5160

gccaatatag
5220

attgacgtgc
5280

tgatggccag

tgaagaagaa

agatccgcct

atgagctgga

cccctectcece

gggtttcgac

aaggatcgga

tgattcagcg

acatggtgac

gggtgcgaga

acctctctga

tctacatggt

aggtggtgcc

ggcccaatgc

tggtgctgca

ctgactgcag

cttcttattt

ggcctcgtct

catggaacgt

ccaggagccc

gaaggtcatt

catcgagaag

gcagcaaagg

tactctgccc

cctggggccc

caaaattggt

gatggatgtg

cgtggagtac

gatccgctac

ccacagcttc

caccggaaat

cattggagtg

ccctatcctce

gaggtgctgce

ccagcccctg

tgatgaaatg

cactcaggtg

ggtcccggag

caacggatgt

gtgatcccgg

caggcccctg

gacgagatcg

ccccacatgg

aagaggaact

gaagccgact

ggccaggaca

cccttcagcecg

cagggcggca

ttggtcagcc

cctgcctctg

ggccctaatg

atccaggact

tccggagagg

gacgtgatcc

aagagtttcg

tcagtgctgc

aaagcccatt

cccggaactt

tgggcattgg

agaacaaggc

ttagctacct

cacaagtcac

ccatggttct

tcaacaggag

gcatccacgt

aggcacagtc

acaggaccaa

agggtgaccg

atgagatcaa

ccaacgtgca

ttgagacgct

ggctgcagat

ttctecctgga

ccaaggcttt

agtatggaag

tgctgagcct

tgtccgctac

gccccatgcec

cttcgtgctg

ctgtgacctt

tgtgggcccg

ggatgtggcg

caaggagttc

cacggtgctg

caaaggggac

cactgggctg

ggagcaggcg

gaggctgcct

ggagctggag

cccccgagag

ccccaccctce

tggctcctcec

catttcaaaa

catcaccacc

tgtggacgtc



atgcagcggg
5340

ttgacttcag
5400

acggacgtct
5460

acagtgttcc
5520

ggcccagcag
5580

gtcaccttgg
5640

gatgaggatg
5700

accgtgactt
5760

cgggggctga
5820

ggctgccgcet
5880

tttgatgggc
5940

gagcaggacc
6000

tgcatgaaat
6060

gaggtgacgg
6120

aacgtttatg
6180

ttcactccac
6240

acgtatggtc
6300

ggcacagtca
6360

cagacgtgcc
6420

agggaggccc

aaatgcatgg

ctgtggattc

ctattggaat

gcgactccaa

gcaattcctt

ggaatgagaa

gccagccaga

ggccttcgtg

ggacctgccc

agaatttcaa

tggaggtgat

ccatcgaggt

tgaatgggag

gtgccatcat

aaaacaatga

tgtgtgggat

ccacagactg

agcccatcct

cagccaaatc

ggcgcgcccg

agtggatgca

tggagatcgce

cgtggtgaag

cctccacaaa

gaggcccggg

tggccagacc

ccctaacagce

ctgcgtgtgce

gctgactggc

tctccataat

gaagcacagt

actggtctct

gcatgaggtc

gttccaactg

ctgtgatgag

gaaaacactt

ggaggagcag

ggggatgcct

ggagcctcaa

gcagctgatg

tacgatgcag

ctccagcgaa

ctgtgctctg

gacgtctgga

ttgctgaaga

cagtcccctg

acaggcagct

agctgttett

ggtgcctgca

gccctctecg

gttccttacg

agattcaatc

cagctcagcc

aacggagcca

gttcaggaat

tgtcttgtcc

tgggctttge

aggcggtggt

ccgccaggtce

cccagctacg

tcgaagacct

gatttgttag

ccttgccaga

gtcatcgggt

ttaaagtgga

ccactcggca

atgtcctatt

gccctggagce

tcgagctgca

tgggtgggaa

accttggtca

ccaagacttt

atgacttcat

ggactgtgca

ccgacagctc

tgtgcgatac

catcctggtc

caacagagtg

gatcttggca

ccctaccatg

gatttgcatg

ccagtgccac

caactgtgac

agagacctgt

catcgtgacc

tcaaaacaag

aaggcagggce

cagtgacatg

catggaagtc

catcttcaca

tgcttcaaag

gctgagggat

gcggccaggg

ccactgccag



gtcctcctet
6480

gccatctgcecc
6540

gcccacctcect
6600

atgtcatgcc
6660

gatggcaacg
6720

aaagtcatgt
6780

gatggagtcc
6840

tgcacatgcc
6900

gctcccacgt
6960

cccgagtatg
7020

gaacgtggcc
7080

gcctgcagga
7140

cccacccttc
7200

tccacagtga
7260

accacaacca
7320

ggccagttct
7380

atgggcctcc
7440

ttcacttacg
7500

gtggtgactg
7560

taccactgtt

agcaggacag

gtcggaccaa

caccatctct

tgagctcctg

tggaaggcag

agcaccagtt

tcagcgggcg

gtggcctgtg

agtgtgtgtg

tccagcccac

aggaggagtg

ggaagaccca

gctgtcccct

cctgccttcce

gggaggaggyg

gcgtggccca

ttctgcatga

gctcaccgcg

tgctgaatgce

ttgccaccag

cggggtctgce

ggtttataac

tggggaccat

ctgtgtccct

cctggaagcc

gaaggtcaac

tgaagtagcc

tgacccagtg

actgaccaac

caaaagagtg

gtgctgtgat

tgggtacttg

cgacaaggtg

ctgcgatgtg

gtgctcccag

aggcgagtgce

gggggactcc

cacaaggtcc

gagcaagtgt

gttgactgga

cactgtgagc

ccctccgaag

gaagaggcct

tgggtcecegg

tgcacaacgc

cgcctccgcec

agctgtgacc

cctggcgagt

tccccaccct

gagtatgagt

gcctcaaccg

tgtgtccacc

tgcacctgca

aagccctgtg

tgtggaaggt

cagtcttcct

tggctccage

gtgaggtgat

ggacacctga

atggctgtcc

gctgtttctg

gcactcagtg

accaccagcce

agccctgceccce

agaatgcaga

tgcccccagt

gcagacccaa

cctgcccccce

gtgcctgcaa

ccaccaatga

gaagcaccat

ccgacatgga

aggacagctg

gcctgccatc

ggaagagtgt

cacattctat

cgcctcttat

tttctgtgcet

ccggcactgt

ccctccagat

cattggtgag

ctgtcagatc

cacggccaaa

ccagtgctgc

gcctcactgt

cttcacctgc

gcaccgtttg

ctgtgtcaac

ctgtggctgt

ctaccctgtg

ggatgccgtg

tcggtcgggce

tgcctgtgag

cggctcccag



tgggcctccce
7620
tttatacaac
7680
tttcagctga
7740
gcctgcatgce
7800
acgacctgcc
7860
aagaccacct
7920
tgtgggagat
7980
ctgaagcgtg
8040
agaggagagt
8100
tgtctggctg
8160
gagcctgagt
8220
tctgaagtag
8280
tccattgaca
8340
cccatgcagg
8400
gccatggagt
8442

<210> 2
<211> 2813
<212> PRT
<213>

<400> 2

Met Ile Pro Ala Arg Phe Ala Gly Val

1

Leu Pro Gly Thr Leu Cys Ala Glu Gly

cggagaaccc

aaaggaacgt

gctgtaagac

tcaatggcac

gctgcatggt

gcaacccctg

gtttgcctac

atgagacgct

acttctggga

agggaggtaa

gcaacgacat

aggtggatat

tcaacgatgt

tggccctgca

gcaaatgctc

Homo sapiens

5

ctgcctcatc

ctcctgcccce

ctcagcgtgce

tgtcattggg

gcaggtgggg

ccccecctgggt

ggcttgcacc

ccaggatggc

gaagagggtc

aattatgaaa

cactgccagg

ccactactgc

gcaggaccag

ctgcaccaat

ccccaggaag

aatgagtgtg

cagctggagg

tgcccaagcet

cccgggaaga

gtcatctctg

tacaaggaag

attcagctaa

tgtgatactc

acaggctgcc

attccaggca

ctgcagtatg

cagggcaaat

tgctcctget

ggctctgttg

tgcagcaagt

10

tccgagtgaa

tccectgtcectg

gtcgctgtga

ctgtgatgat

gattcaagct

aaaataacac

gaggaggaca

acttctgcaa

caccctttga

cctgctgtga

tcaaggtggg

gtgccagcaa

gctctcecgac

tgtaccatga

ga

ggaggaggtc

cccctecgggce

gcgcatggag

cgatgtgtgce

ggagtgcagg

aggtgaatgt

gatcatgaca

ggtcaatgag

tgaacacaag

cacatgtgag

aagctgtaag

agccatgtac

acggacggag

ggttctcaat

Leu Leu Ala Leu Ala Leu Ile

15

Thr Arg Gly Arg Ser Ser Thr



Ala

Ser

Cys

Arg

Phe

Tyr

Leu

Asn

145

Leu

Glu

Leu

Ser

Cys

225

Val

Arg

Met

50

Gln

Val

Val

Ala

Ser

130

Phe

Cys

Gly

Ser

Cys

210

Gln

Asp

Cys

35

Tyr

Lys

Ser

Asn

Ser

115

Gly

Gln

Gly

Thr

Ser

195

Asn

Leu

Pro

20

Ser

Ser

Arg

Leu

Gly

100

Lys

Glu

Val

Asn

Leu

180

Gly

Ile

Leu

Glu

Leu

Phe

Ser

Ser

85

Thr

Gly

Ala

Leu

Phe

165

Thr

Glu

Ser

Lys

Pro
245

Phe

Ala

Phe

70

Val

Val

Leu

Tyr

Leu

150

Asn

Ser

Gln

Ser

Ser

230

Phe

Gly

Gly

Ser

Tyr

Thr

Tyr

Gly

135

Ser

Ile

Asp

Trp

Gly

215

Thr

Val

Ser

40

Tyr

Ile

Leu

Gln

Leu

120

Phe

Asp

Phe

Pro

Cys

200

Glu

Ser

Ala

25

Asp

Cys

Ile

Gly

Gly

105

Glu

Val

Arg

Ala

Tyr

185

Glu

Met

Val

Leu

Phe

Ser

Gly

Glu

90

Asp

Thr

Ala

Tyr

Glu

170

Asp

Arg

Gln

Phe

Cys
250

Val

Tyr

Asp

75

Phe

Gln

Glu

Arg

Phe

155

Asp

Phe

Ala

Lys

Ala

235

Glu

Asn

Leu

60

Phe

Phe

Arg

Ala

Ile

140

Asn

Asp

Ala

Ser

Gly

220

Arg

Lys

Thr

45

Leu

Gln

Asp

Val

Gly

125

Asp

Lys

Phe

Asn

Pro

205

Leu

Cys

Thr

30

Phe

Ala

Asn

Ile

Ser

110

Tyr

Gly

Thr

Met

Ser

190

Pro

Trp

His

Leu

Asp

Gly

Gly

His

95

Met

Tyr

Ser

Cys

Thr

175

Trp

Ser

Glu

Pro

Cys
255

Gly

Gly

Lys

Leu

Pro

Lys

Gly

Gly

160

Gln

Ala

Ser

Gln

Leu

240

Glu



Cys

Arg

Ser

Val

305

Cys

Leu

Ser

Thr

Pro

385

Asn

Asp

Ala

Pro

Ala

465

Arg

Ala

Thr

Ala

290

Ser

Gln

Asp

Gly

Cys

370

Gly

Arg

Cys

Asp

Gly

450

Met

Ile

Gly

Cys

275

Cys

Pro

Glu

Glu

Lys

355

Ile

Glu

Tyr

Gln

Asp

435

Leu

Asp

Gln

Gly

260

Ala

Ser

Cys

Arg

Gly

340

Arg

Cys

Cys

Phe

Asp

420

Arg

His

Gly

His

Leu

Gln

Pro

Ala

Cys

325

Leu

Tyr

Arg

Leu

Thr

405

His

Asp

Asn

Gln

Thr

Glu

Glu

Val

Arg

310

Val

Cys

Pro

Asn

Val

390

Phe

Ser

Ala

Ser

Asp

470

Val

Cys

Gly

Cys

295

Thr

Asp

Val

Pro

Ser

375

Thr

Ser

Phe

Val

Leu

455

Val

Thr

Ala

Met

280

Pro

Cys

Gly

Glu

Gly

360

Gln

Gly

Gly

Ser

Cys

440

Val

Gln

Ala

Cys

265

Val

Ala

Gln

Cys

Ser

345

Thr

Trp

Gln

Ile

Ile

425

Thr

Lys

Leu

Ser

Pro

Leu

Gly

Ser

Ser

330

Thr

Ser

Ile

Ser

Cys

410

Val

Arg

Leu

Pro

Val

10

Ala

Tyr

Met

Leu

315

Cys

Glu

Leu

Cys

His

395

Gln

Ile

Ser

Lys

Leu

475

Arg

Leu

Gly

Glu

300

His

Pro

Cys

Ser

Ser

380

Phe

Tyr

Glu

Val

His

460

Leu

Leu

Leu

Trp

285

Tyr

Ile

Glu

Pro

Arg

365

Asn

Lys

Leu

Thr

Thr

445

Gly

Lys

Ser

Glu

270

Thr

Arg

Asn

Gly

Cys

350

Asp

Glu

Ser

Leu

Val

430

Val

Ala

Gly

Tyr

Tyr

Asp

Gln

Glu

Gln

335

Val

Cys

Glu

Phe

Ala

415

Gln

Arg

Gly

Asp

Gly

Ala

His

Cys

Met

320

Leu

His

Asn

Cys

Asp

400

Arg

Cys

Leu

Val

Leu

480

Glu



Asp

Ser

Gly

Arg

545

Asp

Thr

Glu

Arg

Ala

625

Ala

Val

Ser

Cys

Ala
705

Leu

Pro

Asn

530

Val

Leu

Arg

Ala

Tyr

610

Leu

Trp

Tyr

Tyr

Pro

690

Gln

Gln

Val

515

Gln

Glu

Gln

Phe

Cys

595

Asp

Ala

Arg

Leu

Pro

675

Pro

Cys

Met

500

Tyr

Gly

Asp

Lys

Ser

580

His

Val

Ser

Glu

Gln

660

Asp

Gly

Pro

485

Asp

Ala

Asp

Phe

Gln

565

Glu

Arg

Cys

Tyr

Pro

645

Cys

Glu

Leu

Cys

Trp

Gly

Asp

Gly

550

His

Glu

Ala

Ser

Ala

630

Gly

Gly

Glu

Tyr

Tyr
710

Asp

Lys

Phe

535

Asn

Ser

Ala

Val

Cys

615

Ala

Arg

Thr

Cys

Met

695

Tyr

Gly

Thr

520

Leu

Ala

Asp

Cys

Ser

600

Ser

Ala

Cys

Pro

Asn

680

Asp

Asp

Arg

505

Cys

Thr

Trp

Pro

Ala

585

Pro

Asp

Cys

Glu

Cys

665

Glu

Glu

Gly

490

Gly

Gly

Pro

Lys

Cys

570

Val

Leu

Gly

Ala

Leu

650

Asn

Ala

Arg

Glu

11

Arg

Leu

Ser

Leu

555

Ala

Leu

Pro

Arg

Gly

635

Asn

Leu

Cys

Gly

Ile
715

Leu

Cys

Gly

540

His

Leu

Thr

Tyr

Glu

620

Arg

Cys

Thr

Leu

Asp

700

Phe

Leu

Gly

525

Leu

Gly

Asn

Ser

Leu

605

Cys

Gly

Pro

Cys

Glu

685

Cys

Gln

Val

510

Asn

Ala

Asp

Pro

Pro

590

Arg

Leu

Val

Lys

Arg

670

Gly

Val

Pro

495

Lys

Tyr

Glu

Cys

Arg

575

Thr

Asn

Cys

Arg

Gly

655

Ser

Cys

Pro

Glu

Leu

Asn

Pro

Gln

560

Met

Phe

Cys

Gly

Val

640

Gln

Leu

Phe

Lys

Asp
720



Ile

His

Leu

Pro

Gly

785

Ser

His

Gly

Cys

Ala

865

Leu

Tyr

Gly

Val

Arg

Phe

Cys

Ser

Pro

770

Leu

Met

Glu

Lys

Val

850

Thr

Lys

Cys

Cys

Glu

930

Pro

Ser

Thr

Ser

755

Met

Glu

Gly

Asn

Glu

835

Cys

Cys

Tyr

Gly

Ser

915

Gly

Met

Asp

Met

740

Pro

Val

Cys

Cys

Arg

820

Tyr

Arg

Ser

Leu

Ser

900

His

Gly

Lys

His

725

Ser

Leu

Lys

Thr

Val

805

Cys

Ala

Asp

Thr

Phe

885

Asn

Pro

Glu

Asp

His

Ser

Leu

Lys

790

Ser

Val

Pro

Arg

Ile

870

Pro

Pro

Ser

Ile

Glu

Thr

Val

His

Val

775

Thr

Gly

Ala

Gly

Lys

855

Gly

Gly

Gly

Val

Glu

935

Thr

Met

Pro

Arg

760

Cys

Cys

Cys

Leu

Glu

840

Trp

Met

Glu

Thr

Lys

920

Leu

His

Cys

Gly

745

Ser

Pro

Gln

Leu

Glu

825

Thr

Asn

Ala

Cys

Phe

905

Cys

Phe

Phe

Tyr

730

Ser

Lys

Ala

Asn

Cys

810

Arg

Val

Cys

His

Gln

890

Arg

Lys

Asp

Glu

12

Cys

Leu

Arg

Asp

Tyr

795

Pro

Cys

Lys

Thr

Tyr

875

Tyr

Ile

Lys

Gly

Val

Glu

Leu

Ser

Asn

780

Asp

Pro

Pro

Ile

Asp

860

Leu

Val

Leu

Arg

Glu

940

Val

Asp

Pro

Leu

765

Leu

Leu

Gly

Cys

Gly

845

His

Thr

Leu

Val

Val

925

Val

Glu

Gly

Asp

750

Ser

Arg

Glu

Met

Phe

830

Cys

Val

Phe

Val

Gly

910

Thr

Asn

Ser

Phe

735

Ala

Cys

Ala

Cys

Val

815

His

Asn

Cys

Asp

Gln

895

Asn

Ile

Val

Met

Val

Arg

Glu

Met

800

Arg

Gln

Thr

Asp

Gly

880

Asp

Lys

Leu

Lys

Arg



945 950 955 960

Tyr Ile Ile Leu Leu Leu Gly Lys Ala Leu Ser Val Val Trp Asp Arg
965 970 975

His Leu Ser Ile Ser Val Val Leu Lys Gln Thr Tyr Gln Glu Lys Val
980 985 990

Cys Gly Leu Cys Gly Asn Phe Asp Gly Ile Gln Asn Asn Asp Leu Thr
995 1000 1005

Ser Ser Asn Leu Gln Val Glu Glu Asp Pro Val Asp Phe Gly Asn
1010 1015 1020

Ser Trp Lys Val Ser Ser Gln Cys Ala Asp Thr Arg Lys Val Pro
1025 1030 1035

Leu Asp Ser Ser Pro Ala Thr Cys His Asn Asn Ile Met Lys Gln
1040 1045 1050

Thr Met Val Asp Ser Ser Cys Arg Ile Leu Thr Ser Asp Val Phe
1055 1060 1065

Gln Asp Cys Asn Lys Leu Val Asp Pro Glu Pro Tyr Leu Asp Val
1070 1075 1080

Cys Ile Tyr Asp Thr Cys Ser Cys Glu Ser Ile Gly Asp Cys Ala
1085 1090 1095

Cys Phe Cys Asp Thr Ile Ala Ala Tyr Ala His Val Cys Ala Gln
1100 1105 1110

His Gly Lys Val Val Thr Trp Arg Thr Ala Thr Leu Cys Pro Gln
1115 1120 1125

Ser Cys Glu Glu Arg Asn Leu Arg Glu Asn Gly Tyr Glu Cys Glu
1130 1135 1140

Trp Arg Tyr Asn Ser Cys Ala Pro Ala Cys Gln Val Thr Cys Gln
1145 1150 1155

His Pro Glu Pro Leu Ala Cys Pro Val Gln Cys Val Glu Gly Cys
1160 1165 1170

13



His

Thr

Arg

Pro

Cys

Asp

Glu

Val

Glu

Ile

Gly

Glu

Val

Phe

Leu

Ala
1175

Cys
1190

Arg
1205

Glu
1220

Glu
1235

Ala
1250

Pro
1265

Phe
1280

Val
1295

Ser
1310

Ser
1325

Leu
1340

Ala
1355

Ser
1370

Met

His

Val

Phe

His

Ala

Pro

Pro

Leu

Leu

Gln

His

Arg

Ser

Lys

Ala

Cys

Asp

Ala

Cys

Cys

Val

Leu

Leu

Lys

Lys

Ala

Arg

Thr

Ile

Ser

Pro

Pro

Ser

Gln

Gln

Ser

His

Asp

Ala

Trp

Tyr

Ile

Ser

Asp

Gln

Pro

Glu

Gly

Ile

Glu

Pro

Asp

Gly

Phe

Val

Ile

Ala

Glu

Arg

Glu

Gly
1180

Asp
1195

Lys
1210

Cys
1225

Pro
1240

Thr
1255

Phe
1270

Ser
1285

Val
1300

Arg
1315

Gly
1330

Ser
1345

Val
1360

Pro
1375

Pro

Lys

Cys

Lys

His

Gly

Thr

Tyr

Ser

Val

Val

Leu

Gln

Leu

Glu

Gln

Ile Leu

Pro Val

Val Thr

Cys Asp

Gly Leu

Leu Tyr

Cys Ser

Arg Leu

Asp Met

Ala Val

Lys Asp

Val Lys

Lys Tyr

Ala Ser

Arg Met

14

Asp

Cys

Leu

Val

Val

Val

Arg

Ser

Met

Val

Arg

Tyr

Thr

Arg

Ser

Glu
1185

Glu
1200

Asn
1215

Val
1230

Val
1245

Glu
1260

Leu
1275

Glu
1290

Glu
1305

Glu
1320

Lys
1335

Ala
1350

Leu
1365

Ile
1380

Arg

Leu

Val

Pro

Asn

Pro

Asp

Leu

Ala

Arg

Tyr

Arg

Gly

Phe

Ala

Asn

Leu

Ala

Ser

Leu

Pro

Ile

Asp

Glu

Leu

His

Pro

Ser

Gln

Leu

Phe

Gln

Gly

Asp

Thr

Thr

Ser

Leu

Phe

Arg

Asp

Ser

Gln

Ile

Leu

Val



Arg

Val

Glu

Asp

Asp

Ala

Gly

Glu

Glu

Ser

Glu

Arg

Gly

Gln

1385

Tyr
1400

Gly
1415

Lys
1430

Glu
1445

Leu
1460

Gln
1475

Pro
1490

Gly
1505

Phe
1520

Ile
1535

Tyr
1550

Val
1565

Leu
1580

Gly
1595

Val

Ile

Gln

Leu

Ala

Val

Lys

Ser

Met

His

Pro

Arg

Ala

Asp

Gln

Gly

Ala

Glu

Pro

Thr

Arg

Asp

Glu

Val

Phe

Glu

Leu

Arg

Gly

Pro

Pro

Gln

Glu

Val

Asn

Lys

Glu

Thr

Ser

Ile

Arg

Glu

Leu

His

Glu

Gln

Ala

Gly

Ser

Ile

Val

Val

Glu

Arg

Tyr

Gln

1390

Lys
1405

Ala
1420

Asn
1435

Arg
1450

Pro
1465

Pro
1480

Met
1495

Gly
1510

Ile
1525

Leu
1540

Ala
1555

Tyr
1570

Leu
1585

Ala
1600

Lys

Asn

Lys

Asp

Pro

Gly

Val

Glu

Gln

Gln

Gln

Gln

Ser

Pro

Lys

Leu

Ala

Glu

Pro

Leu

Leu

Ala

Arg

Tyr

Ser

Gly

Asp

Asn

15

Lys

Lys

Phe

Ile

Thr

Leu

Asp

Asp

Met

Ser

Lys

Gly

His

Leu

Val

Gln

Val

Val

Leu

Gly

Val

Phe

Asp

Tyr

Gly

Asn

Ser

Val

1395

Ile
1410

Ile
1425

Leu
1440

Ser
1455

Pro
1470

Val
1485

Ala
1500

Asn
1515

Val
1530

Met
1545

Asp
1560

Arg
1575

Phe
1590

Tyr
1605

Val

Arg

Ser

Tyr

Pro

Ser

Phe

Arg

Gly

Val

Ile

Thr

Leu

Met

Ile

Leu

Ser

Leu

His

Thr

Val

Ser

Gln

Thr

Leu

Asn

Val

Val

Pro

Ile

Val

Cys

Met

Leu

Leu

Lys

Asp

Val

Gln

Thr

Ser

Thr



Gly

Gln

Leu

Phe

Cys

Pro

Ser

Ala

Gln

Pro

Asp

Leu

Arg

Ser

Arg

Asn
1610

Val
1625

Glu
1640

Glu
1655

Cys
1670

Asp
1685

Ser
1700

Lys
1715

Val
1730

Trp
1745

Val
1760

Gly
1775

Pro
1790

Val
1805

Val

Pro

Val

Arg

Thr

Ser

Cys

Ser

Ala

Ser

Asn

Met

Phe

Gly

Asp

Thr

Ala

Pro

Ile

Leu

Gly

Ser

Phe

Phe

Val

Val

Gln

Ala

Ala

Ser

Val

Ser

Ile

Gly

Pro

Glu

Gln

Pro

Ile

Leu

Val

Arg

Val

Ser

Val

Phe

Asp

Gly

Trp

Arg

Gly

Pro

Ala

Ser

Gln

Pro

Glu

Arg

Lys

Asp

Pro

Glu
1615

Val
1630

Pro
1645

Glu
1660

Leu
1675

Leu
1690

Ser
1705

Lys
1720

Tyr
1735

Glu
1750

Gly
1765

Tyr
1780

Ala
1795

Ala
1810

Ile

Ile

Gly

Asn

Ala

Gln

Asp

Tyr

Ala

Gly

Lys

Gly

Leu

Val

Ala

Gly

Lys Arg

Pro Asn

Ala Pro

Pro Asp

Ile Pro

vVal Ile

Phe Asp

Asn Ile

Ser Ile

Ala His

Pro Ser

Thr Ser

vVal Ile

Ala Asp

Ile Gly

16

Leu

Ala

Ile

Leu

Thr

Leu

Glu

Gly

Thr

Leu

Gln

Glu

Leu

Ala

Asp

Pro
1620

Asn
1635

Leu
1650

Val
1665

Leu
1680

Leu
1695

Met
1710

Pro
1725

Thr
1740

Leu
1755

Ile
1770

Met
1785

Val
1800

Ala
1815

Arg

Gly

Val

Ile

Leu

Ser

Leu

Lys

Arg

Ile

Ser

Gly

His

Thr

Arg

Tyr

Asp

Gln

Gln

Gln

Pro

Asp

Ser

Leu

Asp

Leu

Asp

Gly

Asp

Ser

Asp

Ile

Glu

Asp

Arg

Ala

Gly

Phe

Thr

Val

Val

Ala

Ala

Val

Asn

Ala



Ala

Val

Gly

Cys

Thr

Gln

Arg

Thr

Ser

Thr

Leu

Gln

Val

Val

1820

Gln
1835

Lys
1850

Asn
1865

Met
1880

Leu
1895

Thr
1910

Pro
1925

Cys
1940

Thr
1955

Gly
1970

Glu
1985

Gly
2000

Glu
2015

Ser
2030

Leu

Leu

Ser

Asp

Pro

Leu

Ser

Gly

Arg

Ser

Val

Cys

Leu

Val

Arg

Gln

Phe

Glu

Asp

Leu

Cys

Cys

His

Cys

Ile

Met

His

Pro

Ile

Arg

Leu

Asp

Gln

Lys

Pro

Arg

Ile

Ser

Leu

Lys

Ser

Tyr

Leu

Ile

His

Gly

Cys

Ser

Asn

Trp

Val

Tyr

His

Ser

Asp

Val

1825

Ala
1840

Glu
1855

Lys
1870

Asn
1885

His
1900

His
1915

Ser
1930

Thr
1945

Thr
1960

Val
1975

Asn
1990

Ile
2005

Met
2020

Gly
2035

Gly

Asp

Leu

Glu

Thr

Arg

Gln

Cys

Phe

Leu

Gly

Glu

Glu

Gly

Pro

Leu

Cys

Lys

Val

Val

Ser

Pro

Asp

Phe

Ala

Val

Val

Asn

17

Ala

Pro

Ser

Arg

Thr

Asn

Pro

Cys

Gly

Gln

Cys

Lys

Thr

Met

Gly

Thr

Pro

Cys

Cys

Val

Val

Gln

Asn

Ser

His

Val

Glu

1830

Asp
1845

Met
1860

Phe
1875

Gly
1890

Gln
1905

Asp
1920

Lys
1935

Cys
1950

Asn
1965

Lys
1980

Pro
1995

Ser
2010

Asn
2025

Val
2040

Ser

Val

Val

Asp

Pro

Arg

Val

Thr

Phe

Glu

Gly

Ala

Gly

Asn

Asn

Thr

Arg

Val

Asp

Gly

Glu

Gly

Lys

Gln

Ala

Leu

Arg

Val

Val

Leu

Ile

Trp

Gly

Leu

Glu

Ser

Leu

Asp

Arg

Ser

Leu

Tyr



Gly

Phe

Pro

Asp

Thr

Pro

Pro

Glu

Gln

Ser

Arg

Tyr

Val

Pro

Cys

Ala
2045

Thr
2060

Lys
2075

Glu
2090

Thr
2105

Gly
2120

Asp
2135

Cys
2150

Gln
2165

Tyr
2180

Thr
2195

Asn
2210

Ser
2225

Asp
2240

Thr

Ile

Phe

Thr

Asn

Asp

Gln

Ser

His

Asp

Ala

Pro

His

Ser

Lys

Gln

Met

Thr

Phe

Gly

Trp

Thr

Ser

Lys

Ser

His

Asp

Cys

Cys

Val

Cys

His

Pro

Ala

Ala

Lys

Cys

His

Val

Cys

Leu

Phe

Glu

Gly

Met

Ile

Glu

Gln

Ser

Asn

Thr

Gln

Cys

Leu

His

Cys

Cys

His

Asp

Leu

Gly

Val
2050

Asn
2065

Lys
2080

Asp
2095

Leu
2110

Pro
2125

Gln
2140

Ala
2155

Gln
2170

Arg
2185

Ala
2200

Gly
2215

His
2230

Glu
2245

Glu

Arg

Asn

Thr

Phe

Val

Ile

Val

Pro

Glu

Thr

Met

Cys

Pro

Gly

Asp

Phe Asn

Glu Phe

Tyr Gly

Met Leu

Gln Glu

Leu Glu

Leu Leu

Ala Thr

Gln Val

Asn Gly

Ser Cys

Pro Arg

Ser Glu

Ser Cys

Gly Val

18

His

Gln

Leu

Arg

Trp

Glu

Leu

Phe

Cys

Val

Pro

His

Gly

Val

Gln

Leu
2055

Leu
2070

Cys
2085

Asp
2100

Thr
2115

Gln
2130

Pro
2145

Tyr
2160

Glu
2175

Cys
2190

Pro
2205

Cys
2220

Cys
2235

Pro
2250

His

Gly

Gln

Gly

Val

Cys

Leu

Ala

Val

Val

Ser

Asp

Phe

Glu

Gln

His

Leu

Ile

Thr

Gln

Leu

Phe

Ile

Ile

Asp

Leu

Gly

Cys

Glu

Phe

Ile

Ser

Cys

Val

Arg

Val

Ala

Cys

Ala

Trp

Val

Asn

Pro

Ala

Leu



Glu

Leu

Ala

Gln

Pro

Leu

Thr

Ser

Cys

Ser

Gly

Arg

Asp

Arg

2255

Ala
2270

Ser
2285

Lys
2300

Asn
2315

Val
2330

Gln
2345

Cys
2360

Cys
2375

Asp
2390

Cys
2405

Cys
2420

Ser
2435

Val
2450

Val
2465

Trp

Gly

Ala

Ala

Ser

Pro

Ala

Pro

Glu

Pro

Thr

Thr

Cys

Ala

Val

Arg

Pro

Asp

Cys

Thr

Cys

Pro

Tyr

Leu

Thr

Ile

Thr

Gln

Pro

Lys

Thr

Gln

Asp

Leu

Arg

His

Glu

Gly

Thr

Tyr

Cys

Cys

Asp

Val

Cys

Cys

Leu

Thr

Lys

Arg

Cys

Tyr

Thr

Pro

Thr

Ser

2260

His
2275

Asn
2290

Gly
2305

Cys
2320

Pro
2335

Asn
2350

Glu
2365

Leu
2380

Ala
2395

Leu
2410

Cys
2425

Val
2440

Asp
2455

Gln
2470

Gln

Cys

Leu

Pro

Pro

Pro

Glu

Pro

Cys

Ala

Leu

Gly

Met

Lys

Pro

Thr

Cys

Glu

Val

Gly

Cys

Thr

Asn

Ser

Pro

Gln

Glu

Pro

19

Cys

Thr

Glu

Tyr

Pro

Glu

Lys

Leu

Cys

Thr

Asp

Phe

Asp

Cys

Gln

Gln

Val

Glu

His

Cys

Arg

Arg

Val

Ala

Lys

Trp

Ala

Glu

2265

Ile
2280

Pro
2295

Ala
2310

Cys
2325

Cys
2340

Arg
2355

Val
2370

Lys
2385

Asn
2400

Thr
2415

Val
2430

Glu
2445

Val
2460

Asp
2475

Cys

Cys

Arg

Val

Glu

Pro

Ser

Thr

Ser

Asn

Cys

Glu

Met

Ser

Thr

Pro

Leu

Cys

Arg

Asn

Pro

Gln

Thr

Asp

Val

Gly

Gly

Cys

Cys

Thr

Arg

Asp

Gly

Phe

Pro

Cys

Val

Cys

His

Cys

Leu

Arg



Ser

Cys

Asp

Pro

Glu

Val

Ala

Leu

Val

Gly

Leu

Cys

Met

His

Arg

Gly
2480

Leu
2495

Ser
2510

Glu
2525

Val
2540

Pro
2555

Cys
2570

Asn
2585

Cys
2600

Phe
2615

Gly
2630

Leu
2645

Thr
2660

Phe
2675

Val

Phe

Pro

Gln

Asn

Phe

Val

Cys

Gly

Thr

Lys

Tyr

Pro

Leu

Cys

Thr

Thr

Ser

Ser

Pro

Ile

Cys

Pro

Thr

Thr

Leu

Lys

Thr

Lys

Lys

Gly

Tyr

Ala

Ser

Cys

Gln

Pro

Ser

Val

Cys

Glu

Glu

Ala

Arg

Val

Cys

Val

Cys

Trp

Leu

Gln

Ser

Cys

Ile

Arg

Cys

Glu

Cys

Asp

Asn

Pro

Leu
2485

Glu
2500

Lys
2515

Ile
2530

Arg
2545

Gly
2560

Arg
2575

Gly
2590

Cys
2605

Arg
2620

Asn
2635

Thr
2650

Glu
2665

Glu
2680

Pro

His

Val

Ser

Asn

Asn

Phe

Cys

Pro

Met

Lys

Asn

Ile

Thr

Arg

Phe

Glu

Val

Val

Glu

Val

Gln

Glu

Gly

Val

Thr

Thr

Gln

Leu

Gly

Asp

20

Gly

Thr

Gly

Cys

Ser

Leu

Arg

Lys

Gln

Thr

Gly

Leu

Gln

Glu

Glu

Glu

Gly

Ser

Val

Cys

Ser

Met

Thr

Val

Cys

Glu

Arg

Asp

Tyr

His

Cys
2490

Ser
2505

Gln
2520

Arg
2535

Pro
2550

Cys
2565

Glu
2580

Val
2595

Gly
2610

Asn
2625

Cys
2640

Gly
2655

Gly
2670

Phe
2685

Lys

Cys

Pro

Trp

Val

Gln

Lys

Ala

Met

Val

Pro

Cys

Gly

Cys

Trp

Cys

Gly

Arg

Ala

Lys

Leu

Thr

Cys

Ile

Ile

Cys

Gly

Gln

Asp

Glu

Leu

Arg

Gly

Ser

Glu

Glu

Ser

Met

Asp

Ser

Pro

Arg

Ile

Thr

Lys

Ala



Glu

Cys

Val

Tyr

Ile

Thr

Val

Arg

2690

Gly
2705

Glu
2720

Lys
2735

Cys
2750

Asn
2765

Glu
2780

Tyr
2795

Lys
2810

<210> 3

<211>
<212>
<213>

<220>

<223>

<400> 3
ttcgaattcc cgcagccctc atttgcaggg

30

<210> 4

<211>
<212>
<213>

<220>

<223>

<400> 4

30
DNA
Artificial Sequence

31
DNA
Artificial Sequence

Gly

Glu

Val

Gln

Asp

Pro

His

Cys

Lys

Pro

Gly

Gly

Val

Met

Glu

Ser

PCR primer

PCR primer

Ile

Glu

Ser

Lys

Gln

Gln

Val

Lys

Met

Cys

Cys

Cys

Asp

Val

Leu

2695

Lys
2710

Asn
2725

Lys
2740

Ala
2755

Gln
2770

Ala
2785

Asn
2800

Ile

Asp

Ser

Ser

Cys

Leu

Ala

Pro

Ile

Glu

Lys

Ser

His

Met

21

Gly

Thr

Val

Ala

Cys

Cys

Glu

Thr

Ala

Glu

Met

Cys

Thr

Cys

2700

Cys
2715

Arg
2730

Val
2745

Tyr
2760

Ser
2775

Asn
2790

Lys
2805

Cys

Leu

Asp

Ser

Pro

Gly

Cys

Asp

Gln

Ile

Ile

Thr

Ser

Ser

Thr

Tyr

His

Asp

Arg

Val

Pro



tccgaattcc ggcagcagca ggcacccatg c

31

<210> 5
<211> 7056
<212> DNA
<213>
<400> 5
atgcaaatag
60
accagaagat
120
ggtgagctgc
180
acctcagtcg
240
gctaagccaa
300
gatacagtgg
360
ggtgtatcct
420
gagaaagaag
480
aaagagaatg
540
gtggacctgg
600
gggagtctgg
660
tttgatgaag
720
gctgcatctg
780
ctgccaggtc
840
accactcctg
900
cgccaggcgt
960

Homo sapiens

agctctccac

actacctggg

ctgtggacgc

tgtacaaaaa

ggccaccctg

tcattacact

actggaaagc

atgataaagt

gtccaatggc

taaaagactt

ccaaggaaaa

ggaaaagttg

ctcgggectg

tgattggatg

aagtgcactc

ccttggaaat

ctgcttcttt

tgcagtggaa

aagatttcct

gactctgttt

gatgggtctg

taagaacatg

ttctgaggga

cttccctggt

ctctgaccca

gaattcaggc

gacacagacc

gcactcagaa

gcctaaaatg

ccacaggaaa

aatattcctc

ctcgccaata

ctgtgccttt

ctgtcatggg

cctagagtgce

gtagaattca

ctaggtccta

gcttcccatc

gctgaatatg

ggaagccata

ctgtgcctta

ctcattggag

ttgcacaaat

acaaagaact

cacacagtca

tcagtctatt

gaaggtcaca

actttcctta

22

tgcgattctg

actatatgca

caaaatcttt

cggatcacct

ccatccaggc

ctgtcagtct

atgatcagac

catatgtctg

cctactcata

ccctactagt

ttatactact

ccttgatgca

atggttatgt

ggcatgtgat

catttcttgt

ctgctcaaac

ctttagtgcc

aagtgatctc

tccattcaac

tttcaacatc

tgaggtttat

tcatgctgtt

cagtcaaagg

gcaggtcctg

tctttctcat

atgtagagaa

ttttgctgta

ggatagggat

aaacaggtct

tggaatgggc

gaggaaccat

actcttgatg



gaccttggac
1020

gcttatgtca
1080

gaagcggaag
1140

gatgacaact
1200

tgggtacatt
1260

cccgatgaca
1320

aagtacaaaa
1380

attcagcatg
1440

ttgattatat
1500

gatgtccgtc
1560

ccaattctgce
1620

actaaatcag
1680

gatctagctt
1740

agaggaaacc
1800

aaccgaagct
1860

cagcttgagg
1920

tttgatagtt
1980

attggagcac
2040

atggtctatg
2100

agtttctact

aagtagacag

actatgatga

ctccttceccectt

acattgctgc

gaagttataa

aagtccgatt

aatcaggaat

ttaagaatca

ctttgtattc

caggagaaat

atcctcggtg

caggactcat

agataatgtc

ggtacctcac

atccagagtt

tgcagttgtc

agactgactt

aagacacact

gttttgtcat

ctgtccagag

tgatcttact

tatccaaatt

tgaagaggag

aagtcaatat

tatggcatac

cttgggacct

agcaagcaga

aaggagatta

attcaaatat

cctgacccgce

tggccctcte

agacaagagg

agagaatata

ccaagcctcce

agtttgtttg

cctttctgtc

caccctattc

atctcttccc

gaaccccaac

gattctgaaa

cgctcagttg

gactgggact

ttgaacaatg

acagatgaaa

ttactttatg

ccatataaca

ccaaaaggtg

aaatggacag

tattactcta

ctcatctgct

aatgtcatcc

caacgctttc

aacatcatgc

catgaggtgg

ttcttctctg

ccattctcag

23

accaacatga

tacgaatgaa

tggatgtggt

ccaagaagca

atgctccctt

gccctcagcg

cctttaagac

gggaagttgg

tctaccctca

taaaacattt

tgactgtaga

gtttcgttaa

acaaagaatc

tgttttctgt

tccccaatcc

acagcatcaa

catactggta

gatatacctt

gagaaactgt

tggcatggaa

aaataatgaa

caggtttgat

tcctaaaact

agtcctcgcc

gattggtagg

tcgtgaagcet

agacacactg

cggaatcact

gaaggatttt

agatgggcca

tatggagaga

tgtagatcaa

atttgatgag

agctggagtg

tggctatgtt

cattctaagc

CaaacCcacaaa

cttcatgtcg



atggaaaacc
2160

atgaccgcct
2220

agttatgaag
2280

ttctcccaga
2340

ccagaaaatg
2400

atacaaaatg
2460

gggctatcct
2520

cctggagcaa
2580

catcacagtg
2640

aaactgggga
2700

tcaaataatc
2760

agttccttag
2820

tttggcaaaa
2880

aataatgatt
2940

aaaaatgtat
3000

gctttgttga
3060

aaaacttcca
3120

attgagaata
3180

gtgacacctt
3240

caggtctatg

tactgaaggt

atatttcagc

attcaagaca

acatagagaa

tctcctctag

tatctgatct

tagacagtaa

gggacatggt

caactgcagc

tgatttcaac

gacccccaag

agtcatctcc

caaagttgtt

cgtcaacaga

ctaaagataa

ataattcagc

gtccatcagt

tgattcatga

gattctgggg

ttctagttgt

atacttgctg

ccctagcact

gactgaccct

tgatttgttg

ccaagaagcc

taacagcctg

atttacccct

aacagagttg

aattccatca

tatgccagtt

ccttactgag

agaatcaggt

gagtggtagg

tgccttattc

aactaataga

ctggcaaaat

cagaatgctt

tgccacaact

gacaagaaca

agtaaaaaca

aggcaaaagc

tggtttgcac

atgctcttgc

aaatatgaga

tctgaaatga

gagtcaggcc

aagaaacttg

gacaatttgg

cattatgata

tctggtggac

ttaatgaata

ttatttaaag

aaagttagca

aagactcaca

atattagaaa

atggacaaaa

24

cagactttcg

ctggtgatta

atgccattga

aatttaatgc

acagaacacc

gacagagtcc

ctttttctga

cacacttcag

tccaattaag

atttcaaagt

cagcaggtac

gtcaattaga

ctctgagcectt

gccaagaaag

ggaaaagagc

tctctttgtt

ttgatggccc

gtgacactga

atgctacagc

gaacagaggc

ttacgaggac

accaagaagc

caccacaatt

tatgcctaaa

tactccacat

tgatccatca

gccacagctc

attaaatgag

ttctagtaca

tgataataca

taccactcta

gagtgaagaa

ttcatgggga

tcatggacct

aaagacaaac

atcattatta

gtttaaaaaa

tttgaggcta



aatcatatgt
3300

gagggcccca
3360

ttgccagaat
3420

caaggcccca
3480

aatttcttgt
3540

ggactcaaag
3600

ttacatgaaa
3660

gaaacattaa
3720

aatttcatga
3780

ggggcatatg
3840

aagaaacaca
3900

aatcaaacca
3960

agccagcaga
4020

ctagaagaaa
4080

aaaaacatga
4140

aaaggggcca
4200

caagcaaata
4260

atatatctga
4320

agaaagaaag
4380

caaataaaac

ttccaccaga

cagcaaggtg

gtccaaagca

ctgagaaaaa

agatggtttt

ataatacaca

tccaagagaa

agaacctttt

ctccagtact

cagctcattt

agcaaattgt

attttgtcac

cagaacttga

aacatttgac

ttactcagtc

gatctccatt

ccagggtcct

attctggggt

tacttcatca

tgcacaaaat

gatacaaagg

attagtatcc

caaagtggta

tccaagcagc

caatcaagaa

tgtagttttg

cttactgagc

tcaagatttt

ctcaaaaaaa

agagaaatat

gcaacgtagt

aaaaaggata

cccgagcacce

tcccttatca

acccattgca

attccaagac

ccaagaaagc

aaaaacatgg

ccagatatgt

actcatggaa

ttaggaccag

gtaggaaagg

agaaacctat

aaaaaaattc

cctcagatac

actaggcaaa

aggtcattaa

ggggaggaag

gcatgcacca

aagagagctt

attgtggatg

ctcacacaga

gattgcctta

aaggtatcat

aactcttctc

agtcatttct

25

aaatggtcca

cgttctttaa

agaactctct

aaaaatctgt

gtgaatttac

ttcttactaa

aggaagaaat

atacagtgac

atgtagaagg

atgattcaac

aaaacttgga

caaggatatc

tgaaacaatt

acacctcaac

tagactacaa

cgaggagtca

catttccatc

atcttccagc

tacaaggagc

acagaaaaaa

gatgctattc

gaactctggg

ggaaggtcag

aaaggacgta

cttggataat

agaaaagaag

tggcactaag

ttcatatgac

aaatagaaca

aggcttggga

tcctaataca

cagactccca

ccagtggtcc

tgagaaggag

tagcatccct

tattagacct

agcatcttat

caaaaaaaat



aacctttcectt
4440

ctggggacaa
4500

aaaccagact
4560

cagaaggacc
4620

gaagggagcc
4680

ggaaaagttc
4740

ttggatcctc
4800

tcccaagaga
4860

aacgcttgtg
4920

atagaagtca
4980

gtcttgaaac
5040

attgactatg
5100

gaggatgaaa
5160

gcagtggaga
5220

gctcagagtg
5280

tcctttactce
5340

tatataagag
5400

ccctattcct
5460

cctagaaaaa
5520

tagccattct

gtgccacaaa

tgcccaaaac

tattccctac

ttcttcaggg

cctttctgag

ttgcttggga

agtcaccaga

aaagcaatca

cctgggcaaa

gccatcaacg

atgataccat

atcagagccc

ggctctggga

gcagtgtccc

agcccttata

cagaagttga

tctattctag

actttgtcaa

aaccttggag

ttcagtcaca

atctggcaaa

ggaaactagc

aacagaggga

agtagcaaca

taaccactat

aaaaacagct

tgcaatagca

gcaaggtagg

ggaaataact

atcagttgaa

ccgcagettt

ttatgggatg

tcagttcaag

ccgtggagaa

agataatatc

ccttatttct

gcctaatgaa

atgactggtg

tacaagaaag

gttgaattgc

aatgggtctc

gcgattaagt

gaaagctctg

ggtactcaga

tttaagaaaa

gcaataaatg

actgaaaggc

cgtactactc

atgaagaagg

Caaaagaaaa

agtagctccc

aaagttgttt

ctaaatgaac

atggtaactt

tatgaggaag

accaaaactt

26

atcaaagaga

ttgagaacac

ttccaaaagt

ctggccatct

ggaatgaagc

caaagactcc

taccaaaaga

aggataccat

agggacaaaa

tgtgctctca

ttcagtcaga

aagattttga

cacgacacta

cacatgttct

tccaggaatt

atttgggact

tcagaaatca

atcagaggca

acttttggaa

ggttggctcc

tgttctccecg

tcacatttat

ggatctcgtg

aaacagacct

ctccaagcta

agagtggaaa

tttgtccctg

taagcccgaa

aaacccacca

tcaagaggaa

catttatgat

ttttattgct

aagaaacagg

tactgatggc

cctggggcca

ggcctctegt

aggagcagaa

agtgcaacat



catatggcac
5580

gacctggaaa
5640

acactgaacc
5700

atctttgatg
5760

ccctgcaata
5820

aatggctaca
5880

tggtatctgce
5940

gtgttcactg
6000

gtttttgaga
6060

attggcgagc
6120

cagactcccc
6180

caatatggac
6240

tggagcacca
6300

cacggcatca
6360

atcatcatgt
6420

accttaatgg
6480

cctccaatta
6540

cttcgcatgg
6600

agtaaagcaa
6660

ccactaaaga

aagatgtgca

ctgctcatgg

agaccaaaag

tccagatgga

taatggatac

tcagcatggg

tacgaaaaaa

cagtggaaat

atctacatgc

tgggaatggce

agtgggcccc

aggagccctt

agacccaggg

atagtcttga

tcttetttgg

ttgctcgata

agttgatggg

tatcagatgc

tgagtttgac

ctcaggcctg

gagacaagtg

ctggtacttc

agatcccact

actacctggc

cagcaatgaa

agaggagtat

gttaccatcc

tgggatgagc

ttctggacac

aaagctggcc

ttcttggatc

tgccecgtcag

tgggaagaag

caatgtggat

catccgtttg

ctgtgattta

acagattact

tgcaaagcct

attggacccc

acagtacagg

actgaaaata

tttaaagaga

ttagtaatgg

aacatccatt

aaaatggcac

aaagctggaa

acactttttc

attagagatt

agacttcatt

aaggtggatc

aagttctcca

tggcagactt

tcatctggga

cacccaactc

aatagttgca

gcttcatcct

27

gggcttattt

ttctggtctg

aatttgctct

tggaaagaaa

attatcgcectt

ctcaggatca

ctattcattt

tgtacaatct

tttggcgggt

tggtgtacag

ttcagattac

attccggatc

tgttggcacc

gcctctacat

atcgaggaaa

taaaacacaa

attatagcat

gcatgccatt

actttaccaa

ctctgatgtt

ccacactaac

gtttttcacc

ctgcagggct

ccatgcaatc

aaggattcga

cagtggacat

ctatccaggt

ggaatgcctt

caataagtgt

agcttcagga

aatcaatgcc

aatgattatt

ctctcagttt

ttccactgga

tatttttaac

tcgcagcact

gggaatggag

tatgtttgcc



acctggtctc
6720
caggtgaata
6780
ggagtaacta
6840
atctccagca
6900
gtttttcagg
6960
ctgactcgct
7020
gaggttctgg
7056

<210> ©
<211> 2332
<212> PRT
<213> Homo
<400> 6

Ala Thr Arg
1

Met Gln Ser

Val Pro

35

Arg

Thr Leu Phe

50

Arg Pro Pro

65

Tyr Asp Thr

Ser Leu His

Glu Tyr Asp

cttcaaaagc

atccaaaaga

ctcagggagt

gtcaagatgg

gaaatcaaga

accttcgaat

gctgcgaggce

sapiens

Arg Tyr

Asp Leu

20

Lys Ser

Val Glu

Trp Met

Val Val

85

Ala
100

Val

Asp Gln

Tyr

Gly

Phe

Phe

Gly

70

Ile

Gly

Thr

tcgacttcac

gtggctgcaa

aaaatctctg

ccatcagtgg

ctccttcaca

tcacccccag

acaggacctc

Leu Gly

Glu

Leu

Phe
40

Pro

Thr
55

Asp
Leu

Leu

Thr Leu

Val

Ser

Ser Gln

ctccaaggga

gtggacttcc

cttaccagca

actctcectttt

cctgtggtga

agttgggtge

tactga

Ala Val

10

Glu

Pro Val

25

Asp

Asn Thr Ser

His Leu Phe

Thr
75

Gly Pro

Asn Met

90

Lys

Tyr
105

Trp Lys

Arg Glu Lys

28

ggagtaatgc

agaagacaat

tgtatgtgaa

ttcagaatgg

actctctaga

accagattgc

Leu Ser Trp

Ala Phe

30

Arg

Val Val

45

Tyr

Asn Ile Ala

60

Ile Gln Ala

Ala Ser His

Ala Glu

110

Ser

Glu Asp Asp

ctggagacct

gaaagtcaca

ggagttcctc

caaagtaaag

cccaccgtta

cctgaggatg

Asp
15

Tyr

Pro Pro

Lys Lys

Lys Pro

Glu Val

80

Pro Val

95

Gly Ala

Lys Val



Phe

Gly

145

His

Leu

His

His

Ala

225

Ser

Val

Gly

Ser

Gln

305

Glu

Met

Pro

130

Pro

Val

Val

Lys

Ser

210

Arg

Leu

Ile

His

Pro

290

Phe

Ala

Lys

115

Gly

Met

Asp

Cys

Phe

195

Glu

Ala

Pro

Gly

Thr

275

Ile

Leu

Tyr

Asn

Gly

Ala

Leu

Arg

180

Ile

Thr

Trp

Gly

Met

260

Phe

Thr

Leu

Val

Asn
340

Ser

Ser

Val

165

Glu

Leu

Lys

Pro

Leu

245

Gly

Leu

Phe

Phe

Lys

325

Glu

His

Asp

150

Lys

Gly

Leu

Asn

Lys

230

Ile

Thr

Val

Leu

Cys

310

Val

Glu

Thr

135

Pro

Asp

Ser

Phe

Ser

215

Met

Gly

Thr

Arg

Thr

295

His

Asp

Ala

120

Tyr

Leu

Leu

Leu

Ala

200

Leu

His

Cys

Pro

Asn

280

Ala

Ile

Ser

Glu

Val

Cys

Asn

Ala

185

Val

Met

Thr

His

Glu

265

His

Gln

Ser

Cys

Asp
345

Trp

Leu

Ser

170

Lys

Phe

Gln

Val

Arg

250

Val

Arg

Thr

Ser

Pro

330

Tyr

29

Gln

Thr

155

Gly

Glu

Asp

Asp

Asn

235

Lys

His

Gln

Leu

His

315

Glu

Asp

Val

140

Tyr

Leu

Lys

Glu

Arg

220

Gly

Ser

Ser

Ala

Leu

300

Gln

Glu

Asp

125

Leu

Ser

Ile

Thr

Gly

205

Asp

Tyr

Val

Ile

Ser

285

Met

His

Pro

Asp

Lys

Tyr

Gly

Gln

190

Lys

Ala

Val

Tyr

Phe

270

Leu

Asp

Asp

Gln

Leu
350

Glu

Leu

Ala

175

Thr

Ser

Ala

Asn

Trp

255

Leu

Glu

Leu

Gly

Leu

335

Thr

Asn

Ser

160

Leu

Leu

Trp

Ser

Arg

240

His

Glu

Ile

Gly

Met

320

Arg

Asp



Ser

Ile

Tyr

385

Ala

Gln

Asp

Leu

Phe

465

Thr

His

Trp

Leu

Ser

545

Gln

Ser

Glu

Gln

370

Ile

Pro

Arg

Glu

Gly

450

Lys

Asp

Leu

Thr

Thr

530

Gly

Arg

Val

Met

355

Ile

Ala

Asp

Ile

Thr

435

Pro

Asn

Val

Lys

Val

515

Arg

Leu

Gly

Phe

Asp

Arg

Ala

Asp

Gly

420

Phe

Leu

Gln

Arg

Asp

500

Thr

Tyr

Ile

Asn

Asp

Val

Ser

Glu

Arg

405

Arg

Lys

Leu

Ala

Pro

485

Phe

Val

Tyr

Gly

Gln

565

Glu

Val

Val

Glu

390

Ser

Lys

Thr

Tyr

Ser

470

Leu

Pro

Glu

Ser

Pro

550

Ile

Asn

Arg

Ala

375

Glu

Tyr

Tyr

Arg

Gly

455

Arg

Tyr

Ile

Asp

Ser

535

Leu

Met

Arg

Phe

360

Lys

Asp

Lys

Lys

Glu

440

Glu

Pro

Ser

Leu

Gly

520

Phe

Leu

Ser

Ser

Asp

Lys

Trp

Ser

Lys

425

Ala

Val

Tyr

Arg

Pro

505

Pro

Val

Ile

Asp

Trp

Asp

His

Asp

Gln

410

Val

Ile

Gly

Asn

Arg

490

Gly

Thr

Asn

Cys

Lys

570

Tyr

30

Asp

Pro

Tyr

395

Tyr

Arg

Gln

Asp

Ile

475

Leu

Glu

Lys

Met

Tyr

555

Arg

Leu

Asn

Lys

380

Ala

Leu

Phe

His

Thr

460

Tyr

Pro

Ile

Ser

Glu

540

Lys

Asn

Thr

Ser

365

Thr

Pro

Asn

Met

Glu

445

Leu

Pro

Lys

Phe

Asp

525

Arg

Glu

Val

Glu

Pro

Trp

Leu

Asn

Ala

430

Ser

Leu

His

Gly

Lys

510

Pro

Asp

Ser

Ile

Asn

Ser

Val

Val

Gly

415

Tyr

Gly

Ile

Gly

Val

495

Tyr

Arg

Leu

Val

Leu

575

Ile

Phe

His

Leu

400

Pro

Thr

Ile

Ile

Ile

480

Lys

Lys

Cys

Ala

Asp

560

Phe

Gln



Arg

Gln

Leu

625

Ser

Thr

Phe

Ile

Leu

705

Asp

Ile

Gln

Thr

Val

785

His

Phe

Ala

610

Gln

Ile

Phe

Ser

Leu

690

Leu

Ser

Glu

Lys

Asp

770

Ser

Gly

Leu

595

Ser

Leu

Gly

Lys

Gly

675

Gly

Lys

Tyr

Pro

Gln

755

Pro

Ser

Leu

580

Pro

Asn

Ser

Ala

His

660

Glu

Cys

Val

Glu

Arg

740

Phe

Trp

Ser

Ser

Asn

Ile

Val

Gln

645

Lys

Thr

His

Ser

Asp

725

Ser

Asn

Phe

Asp

Leu
805

Pro

Met

Cys

630

Thr

Met

Val

Asn

Ser

710

Ile

Phe

Ala

Ala

Leu

790

Ser

Ala

His

615

Leu

Asp

Val

Phe

Ser

695

Cys

Ser

Ser

Thr

His

775

Leu

Asp

Gly

600

Ser

His

Phe

Tyr

Met

680

Asp

Asp

Ala

Gln

Thr

760

Arg

Met

Leu

585

Val

Ile

Glu

Leu

Glu

665

Ser

Phe

Lys

Tyr

Asn

745

Ile

Thr

Leu

Gln

Gln

Asn

Val

Ser

650

Asp

Met

Arg

Asn

Leu

730

Ser

Pro

Pro

Leu

Glu
810

31

Leu

Gly

Ala

635

Val

Thr

Glu

Asn

Thr

715

Leu

Arg

Glu

Met

Arg

795

Ala

Glu

Tyr

620

Tyr

Phe

Leu

Asn

Arg

700

Gly

Ser

His

Asn

Pro

780

Gln

Lys

Asp

605

Val

Trp

Phe

Thr

Pro

685

Gly

Asp

Lys

Arg

Asp

765

Lys

Ser

Tyr

590

Pro

Phe

Tyr

Ser

Leu

670

Gly

Met

Tyr

Asn

Ser

750

Ile

Ile

Pro

Glu

Glu

Asp

Ile

Gly

655

Phe

Leu

Thr

Tyr

Asn

735

Thr

Glu

Gln

Thr

Thr
815

Phe

Ser

Leu

640

Tyr

Pro

Trp

Ala

Glu

720

Ala

Arg

Lys

Asn

Pro

800

Phe



Ser Asp Asp Pro Ser Pro Gly Ala Ile Asp Ser Asn Asn Ser Leu Ser
820 825 830

Glu Met Thr His Phe Arg Pro Gln Leu His His Ser Gly Asp Met Val
835 840 845

Phe Thr Pro Glu Ser Gly Leu Gln Leu Arg Leu Asn Glu Lys Leu Gly
850 855 860

Thr Thr Ala Ala Thr Glu Leu Lys Lys Leu Asp Phe Lys Val Ser Ser
865 870 875 880

Thr Ser Asn Asn Leu Ile Ser Thr Ile Pro Ser Asp Asn Leu Ala Ala
885 890 895

Gly Thr Asp Asn Thr Ser Ser Leu Gly Pro Pro Ser Met Pro Val His
900 905 910

Tyr Asp Ser Gln Leu Asp Thr Thr Leu Phe Gly Lys Lys Ser Ser Pro
915 920 925

Leu Thr Glu Ser Gly Gly Pro Leu Ser Leu Ser Glu Glu Asn Asn Asp
930 935 940

Ser Lys Leu Leu Glu Ser Gly Leu Met Asn Ser Gln Glu Ser Ser Trp
945 950 955 960

Gly Lys Asn Val Ser Ser Thr Glu Ser Gly Arg Leu Phe Lys Gly Lys
965 970 975

Arg Ala His Gly Pro Ala Leu Leu Thr Lys Asp Asn Ala Leu Phe Lys
980 985 990

Val Ser Ile Ser Leu Leu Lys Thr Asn Lys Thr Ser Asn Asn Ser Ala
995 1000 1005

Thr Asn Arg Lys Thr His Ile Asp Gly Pro Ser Leu Leu Ile Glu
1010 1015 1020

Asn Ser Pro Ser Val Trp Gln Asn Ile Leu Glu Ser Asp Thr Glu
1025 1030 1035

Phe Lys Lys Val Thr Pro Leu Ile His Asp Arg Met Leu Met Asp

32



Lys

Thr

Pro

Met

Gly

Leu

Leu

Lys

Leu

Asn

Leu

Gly

Gln

Gln

1040

Asn
1055

Ser
1070

Ile
1085

Leu
1100

Lys
1115

Val
1130

Ser
1145

Asp
1160

Phe
1175

Gln
1190

Ile
1205

Thr
1220

Asn
1235

Asp
1250

Ala

Ser

Pro

Phe

Asn

Ser

Glu

Val

Leu

Glu

Gln

Lys

Val

Phe

Thr

Lys

Pro

Leu

Ser

Leu

Lys

Gly

Thr

Lys

Glu

Asn

Glu

Arg

Ala

Asn

Asp

Pro

Leu

Gly

Asn

Leu

Asn

Lys

Asn

Phe

Gly

Ser

Leu

Met

Ala

Glu

Asn

Pro

Lys

Lys

Leu

Ile

Val

Met

Ser

Leu

1045

Arg
1060

Glu
1075

Gln
1090

Ser
1105

Ser
1120

Glu
1135

Val
1150

Glu
1165

Asp
1180

Gln
1195

Val
1210

Lys
1225

Tyr
1240

Asn
1255

Leu

Met

Asn

Ala

Gly

Lys

Val

Met

Asn

Glu

Leu

Asn

Asp

Asp

Asn

Val

Pro

Arg

Gln

Ser

Val

Val

Leu

Glu

Pro

Leu

Gly

Ser

33

His

Gln

Asp

Trp

Gly

Val

Gly

Phe

His

Ile

Gln

Phe

Ala

Thr

Met

Gln

Met

Ile

Pro

Glu

Lys

Pro

Glu

Glu

Ile

Leu

Tyr

Asn

1050

Ser
1065

Lys
1080

Ser
1095

Gln
1110

Ser
1125

Gly
1140

Gly
1155

Ser
1170

Asn
1185

Lys
1200

His
1215

Leu
1230

Ala
1245

Arg
1260

Asn

Lys

Phe

Arg

Pro

Gln

Glu

Ser

Asn

Lys

Thr

Ser

Pro

Thr

Lys

Glu

Phe

Thr

Lys

Asn

Phe

Arg

Thr

Glu

Val

Thr

Val

Lys

Thr

Gly

Lys

His

Gln

Phe

Thr

Asn

His

Thr

Thr

Arg

Leu

Lys



His

Gly

Thr

Gln

Glu

Gln

Gln

Pro

Asn

Ile

Ser

Gln

Ser

Val

Lys

Thr
1265

Leu
1280

Thr
1295

Arg
1310

Thr
1325

Trp
1340

Ile
1355

Leu
1370

Arg
1385

Arg
1400

His
1415

Glu
1430

Leu
1445

Gly
1460

Val

Ala

Gly

Arg

Ser

Glu

Ser

Asp

Ser

Ser

Pro

Leu

Ser

Ala

Ser

Glu

His

Asn

Ile

Lys

Leu

Lys

Tyr

Asp

Pro

Ile

Pro

Ser

Ile

Leu

Asn

Phe

Gln

Ser

Arg

Glu

Asn

Asn

Cys

Leu

Tyr

Ala

His

Leu

Gly

Thr

Ser

Thr

Pro

Ala

Lys

Met

Glu

Leu

Pro

Leu

Ala

Phe

Thr

Thr

Val

Lys
1270

Lys
1285

Asn
1300

Leu
1315

Arg
1330

Lys
1345

Lys
1360

Thr
1375

Ile
1390

Thr
1405

Ser
1420

Leu
1435

Leu
1450

Ser
1465

Leu

Lys

Gln

Thr

Lys

Ile

His

Glu

Arg

Ala

Arg

Tyr

Gln

Glu

Ala

Pro

Gly

Ile

Ser

Gln

Ile

Leu

Lys

Ser

Lys

Val

Arg

Gly

Met

Thr

Lys

34

Glu

Val

Gln

Phe

Val

Thr

Gly

His

Val

Leu

Lys

Ala

Thr

Asn

Pro

Glu

Glu

Gln

Arg

Asp

Pro

Ala

Ser

Ser

Phe

Lys

Lys

Gly

Ser

Asp

Glu
1275

Lys
1290

Asn
1305

Leu
1320

Asp
1335

Ser
1350

Ile
1365

Ile
1380

Ser
1395

Gln
1410

Asp
1425

Lys
1440

Asp
1455

Val
1470

Leu

Asn

Tyr

Phe

Pro

Thr

Thr

Thr

Pro

Phe

Asp

Ser

Asn

Gln

Thr

Pro

Leu

Ala

Val

Leu

Ser

Leu

Gln

Gln

Pro

Asn

Gly

Asn

Arg

Tyr

Lys

Glu

Cys

Thr

Glu

Thr

Thr

Ser

Ala

Ser

Ser

Val

Leu

Glu

Lys

Thr



Ser

Asp

Asp

Lys

Val

Pro

Glu

Lys

Ala

Val

Asn

Thr

Ser

Glu

1475

Gly
1490

Leu
1505

Leu
1520

Trp
1535

Ala
1550

Leu
1565

Trp
1580

Lys
1595

Ile
1610

Thr
1625

Pro
1640

Leu
1655

Val
1670

Asn
1685

Lys

Phe

Val

Asn

Thr

Ala

Lys

Asp

Ala

Trp

Pro

Gln

Glu

Gln

Val

Pro

Glu

Glu

Glu

Trp

Ser

Thr

Ala

Ala

Val

Ser

Met

Ser

Glu

Thr

Gly

Ala

Ser

Asp

Gln

Ile

Ile

Lys

Leu

Asp

Lys

Pro

Leu

Glu

Ser

Asn

Ser

Asn

Glu

Leu

Asn

Gln

Lys

Gln

Lys

Arg

1480

Leu
1495

Thr
1510

Leu
1525

Arg
1540

Ala
1555

His
1570

Lys
1585

Ser
1600

Glu
1615

Gly
1630

Arg
1645

Glu
1660

Glu
1675

Ser
1690

Pro

Ser

Leu

Pro

Lys

Tyr

Ser

Leu

Gly

Arg

His

Glu

Asp

Phe

Lys

Asn

Gln

Gly

Thr

Gly

Pro

Asn

Gln

Thr

Gln

Ile

Phe

Gln

35

Val

Lys

Pro

Thr

Glu

Ala

Asn

Glu

Arg

Asp

Asp

Lys

His

Ser

Thr

Val

Ser

Gln

Lys

Cys

Lys

Arg

Glu

Tyr

Ile

Lys

1485

Ile
1500

Pro
1515

Glu
1530

Pro
1545

Lys
1560

Ile
1575

Thr
1590

Glu
1605

Pro
1620

Leu
1635

Ile
1650

Asp
1665

Tyr
1680

Thr
1695

Tyr

Gly

Gly

Phe

Leu

Pro

Ala

Ser

Glu

Cys

Thr

Asp

Asp

Arg

Gln

His

Ala

Leu

Leu

Lys

Phe

Asn

Ile

Ser

Arg

Thr

Glu

His

Lys

Leu

Ile

Arg

Asp

Glu

Lys

His

Glu

Gln

Thr

Ile

Asp

Tyr



Phe

Ser

Gln

Thr

Leu

Thr

Leu

Lys

Val

Ala

Ser

Asn

Phe

Asn

Asp

Ile
1700

Pro
1715

Phe
1730

Gln
1745

Gly
1760

Phe
1775

Ile
1790

Asn
1805

Gln
1820

Trp
1835

Gly
1850

Pro
1865

Phe
1880

Met
1895

Pro

Ala

His

Lys

Pro

Pro

Arg

Ser

Phe

His

Ala

Leu

Ala

Thr

Glu

Thr

Ala

Val

Lys

Leu

Tyr

Asn

Tyr

Val

His

Tyr

Ile

His

Ile

Arg

Phe

Val

Leu

Val

Tyr

Ile

Gln

Glu

Lys

Met

Phe

Gly

Gly

Phe

Asn

Lys

Glu

Arg

Val

Arg

Arg

Ala

Glu

Pro

Ala

Ser

Pro

Arg

Asp

Cys

Glu

Arg
1705

Asn
1720

Phe
1735

Gly
1750

Ala
1765

Ser
1780

Asp
1795

Asn
1810

Pro
1825

Asp
1840

Leu
1855

Gln
1870

Glu
1885

Arg
1900

Asn

Leu

Arg

Gln

Glu

Glu

Arg

Gln

Glu

Thr

Val

Leu

Val

Thr

Ala

Tyr

Trp Asp

Ala Gln

Glu Phe

Leu Asn

Val Glu

Pro Tyr

Arg Gln

Thr Lys

Lys Asp

Asp Leu

Val Cys

Thr Val

Lys Ser

Pro Cys

Arg Phe

36

Tyr

Ser

Thr

Glu

Asp

Ser

Gly

Thr

Glu

Glu

His

Gln

Trp

Asn

His

Gly
1710

Gly
1725

Asp
1740

His
1755

Asn
1770

Phe
1785

Ala
1800

Tyr
1815

Phe
1830

Lys
1845

Thr
1860

Glu
1875

Tyr
1890

Ile
1905

Ala

Met

Ser

Gly

Leu

Ile

Tyr

Glu

Phe

Asp

Asp

Asn

Phe

Phe

Gln

Ile

Ser

Val

Ser

Gly

Met

Ser

Pro

Trp

Cys

Val

Thr

Ala

Thr

Met

Asn

Ser

Pro

Phe

Leu

Val

Ser

Arg

Lys

Lys

His

Leu

Leu

Glu

Glu

Gly



Tyr

Arg

His

Glu

Glu

Glu

Phe

Ser

Gly

Ile

Asp

Ala

Met

Ser

1910

Ile
1925

Ile
1940

Ser
1955

Glu
1970

Thr
1985

Cys
2000

Leu
2015

Gly
2030

Gln
2045

Asn
2060

Leu
2075

Arg
2090

Tyr
2105

Thr
2120

Met

Arg

Ile

Tyr

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Asp

Trp

His

Lys

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

Thr

Tyr

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Leu

Leu

Ser

Ala

Leu

Glu

Asn

Asp

Lys

Thr

Met

Ser

Gly

Met

1915

Pro
1930

Leu
1945

Gly
1960

Leu
1975

Pro
1990

His
2005

Lys
2020

Phe
2035

Leu
2050

Lys
2065

Ile
2080

Ser
2095

Lys
2110

Val
2125

Gly

Ser

His

Tyr

Ser

Leu

Cys

Gln

Ala

Glu

Ile

Leu

Lys

Phe

Leu

Met

Val

Asn

Lys

His

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

37

Val

Gly

Phe

Leu

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Met

Ser

Thr

Tyr

Gly

Gly

Pro

Ala

His

Ser

Ile

Ser

Thr

Asn

1920

Ala
1935

Asn
1950

Val
1965

Pro
1980

Ile
1995

Met
2010

Leu
2025

Ser
2040

Tyr
2055

Trp
2070

Lys
2085

Gln
2100

Tyr
2115

Val
2130

Gln

Glu

Arg

Gly

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Asp

Asn

Lys

Val

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Gln

Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser



Gly

Ile

Met

Gly

Ser

Arg

Asn

Lys

Ser

His

Gln

Pro

Val

Gln

Ile
2135

Arg
2150

Glu
2165

Met
2180

Tyr
2195

Leu
2210

Asn
2225

Val
2240

Met
2255

Gln
2270

Gly
2285

Pro
2300

His
2315

Asp
2330

<210> 7

Lys

Leu

Leu

Glu

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

His

His

Met

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Ile

Thr

Cys

Ala

Met

Gly

Trp

Thr

Glu

Phe

Ser

Arg

Leu

Phe
2140

His
2155

Asp
2170

Ile
2185

Phe
2200

Arg
2215

Leu
2230

Thr
2245

Phe
2260

Phe
2275

Phe
2290

Tyr
2305

Arg
2320

Asn

Tyr

Leu

Ser

Ala

Ser

Gln

Gln

Leu

Gln

Thr

Leu

Met

Pro

Ser

Asn

Asp

Thr

Asn

Val

Gly

Ile

Asn

Pro

Arg

Glu

38

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Ile

Arg

Cys

Gln

Ser

Trp

Phe

Lys

Ser

Lys

Val

His

Leu

Ile
2145

Ser
2160

Ser
2175

Ile
2190

Pro
2205

Arg
2220

Gln
2235

Ser
2250

Ser
2265

Val
2280

Asn
2295

Pro
2310

Gly
2325

Ala

Thr

Met

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala



<211>
<212>
<213>

<400>

585
PRT
Homo

Asp Ala His

1

Glu

Gln

Phe

Ser

65

Arg

Glu

Pro

Asp

Arg

145

Tyr

Cys

Ser

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys
195

sapiens

Lys Ser

Lys Ala
20

Phe Glu

Thr Cys

Thr Leu

Tyr Gly
85

Glu Cys
100

Val Arg

Glu Thr

Tyr Phe

Ala Phe
165

Pro Lys
180

Gln Arg

Glu

Leu

Asp

Val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Val

Val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

Leu

Val

40

Asp

Asp

Ala

Gln

Val

120

Lys

Pro

Cys

Glu

Cys
200

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Arg

10

Ala

Leu

Ser

Leu

Cys

90

Lys

Val

Tyr

Leu

Gln

170

Arg

Ser

39

Phe

Phe

Val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

Gln

Asp

Gln

Glu

45

Asn

Val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys
205

Leu

Tyr

30

Val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Lys

190

Phe

Gly

15

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala

Ser

Glu



Arg

Lys

225

Val

Arg

Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

Gln

Val

Ala

210

Ala

His

Ala

Lys

Ile

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

Val

Gly

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Ser
435

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

Asp

340

Thr

Lys

Ile

Gln

Thr

420

Lys

Ala

Ala

Cys

245

Ala

Glu

Val

Phe

Val

325

Tyr

Leu

Val

Lys

Asn

405

Pro

Cys

Trp

Glu

230

Cys

Lys

Cys

Glu

Val

310

Phe

Ser

Glu

Phe

Gln

390

Ala

Thr

Cys

Ala

215

Val

His

Tyr

Cys

Asn

295

Glu

Leu

Val

Lys

Asp

375

Asn

Leu

Leu

Lys

Val

Ser

Gly

Ile

Glu

280

Asp

Ser

Gly

Val

Cys

360

Glu

Cys

Leu

Val

His
440

Ala

Lys

Asp

Cys

265

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

Val

Glu

425

Pro

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

Lys

Leu

Arg

410

Val

Glu

40

Leu

Val

235

Leu

Asn

Leu

Pro

Val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

Ser

Ala

Ser

220

Thr

Glu

Gln

Leu

Ala

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Gln

Asp

Cys

Asp

Glu

285

Asp

Lys

Glu

Leu

Asp

365

Val

Gln

Lys

Asn

Arg
445

Arg

Leu

Ala

Ser

270

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

Phe

Thr

Asp

255

Ile

Ser

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

Val

415

Gly

Pro

Pro

Lys

240

Asp

Ser

His

Ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys



Ala Glu
450

Glu Lys
465

Leu Val

Tyr Val

Ile Cys

Leu Val
530

Lys Ala
545

Ala Asp

Ala Ala

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

<220>
<223>

<400>

Asp Tyr Leu Ser

Thr Pro Val Ser
470

Asn Arg Arg Pro
485

Pro Lys Glu Phe
500

Thr Leu Ser Glu
515

Glu Leu Val Lys

Val Met Asp Asp
550

Asp Lys Glu Thr
565

Ser Gln Ala Ala
580

8
35
DNA

Val

455

Asp

Cys

Asn

Lys

His

535

Phe

Cys

Leu

Artificial Sequence

Val

Arg

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

Primer for Mutagenesis

8

Leu

Val

Ser

Glu

505

Arg

Pro

Ala

Ala

Leu
585

Asn

Thr

Ala

490

Thr

Gln

Lys

Phe

Glu
570

cccgctgaca acctgtgcgc tgaagggctc gagtg

35

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

<220>
<223>

9
35
DNA

Artificial Sequence

Primer for Mutagenesis

41

Gln

Lys

475

Leu

Phe

Ile

Ala

Val

555

Glu

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Gly

Cys

Cys

Val

Phe

Lys

525

Lys

Lys

Lys

Val

Thr

Asp

His

510

Gln

Glu

Cys

Lys

Leu

Glu

Glu

495

Ala

Thr

Gln

Cys

Leu
575

His

Ser

480

Thr

Asp

Ala

Leu

Lys

560

Val



<400> 9
cactcgagcc cttcagcgca caggttgtca gcggg
35

<210> 10
<211> 37
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer for Mutagenesis

<400> 10
caacctgcgg gctgaatgcc tcgagtgtac caaaacg
37

<210> 11
<211> 37
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer for Mutagenesis

<400> 11
cgttttggta cactcgaggc attcagcccg caggttg
37

<210> 12
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 12
gggctgaagg gctctgctgt accaaaacgt gccag
35

<210> 13
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 13

ctggcacgtt ttggtacagc agagcccttc agccc
35

42



<210> 14

<211> 36

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 14
gggctcgagt gttgcaaaac gtgccagaac tatgac
36

<210> 15
<211> 36
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 15
gtcatagttc tggcacgttt tgcaacactc gagccc
36

<210> 16
<211> 39
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 16
gggctcgagt gtaccaaatg ctgccagaac tatgacctg
39

<210> 17
<211> 39
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 17
caggtcatag ttctggcagc atttggtaca ctcgagccc
39

<210> 18
<211> 39
<212> DNA

<213> Artificial Sequence

<220>
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<223> Oligonucleotide for Mutagenesis

<400> 18
gagtgtacca aaacgtgctg caactatgac ctggagtgc
39

<210> 19
<211> 39
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 19
gcactccagg tcatagttgc agcacgtttt ggtacactc
39

<210> 20
<211> 41
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 20
gtaccaaaac gtgccagtgc tatgacctgg agtgcatgag c
41

<210> 21
<211> 41
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 21
gctcatgcac tccaggtcat agcactggca cgttttggta c
41

<210> 22
<211> 41
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 22

gtaccaaaac gtgccagaac tgtgacctgg agtgcatgag c
41
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<210> 23

<211> 41

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 23
gctcatgcac tccaggtcac agttctggca cgttttggta c
41

<210> 24
<211> 36
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 24
ctatgacctg gagtgctgca gcatgggctg tgtctc
36

<210> 25
<211> 36
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 25
gagacacagc ccatgctgca gcactccagg tcatag
36

<210> 26
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 26
ccccgggcecat ggtctgccat gagaacagat gtgtg
35

<210> 27
<211> 35
<212> DNA

<213> Artificial Sequence
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<220>
<223> Oligonucleotide for Mutagenesis

<400> 27
cacacatctg ttctcatggc agaccatgcc cgggg
35

<210> 28
<211> 34
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 28

gggcatggtc cggtgtgaga acagatgtgt ggcc
34

<210> 29
<211> 34
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 29
ggccacacat ctgttctcac accggaccat gccc
34

<210> 30
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 30
tggccctgga aaggtgttgce tgcttccatc agggce
35

<210> 31
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 31

gccctgatgg aagcagcaac acctttccag ggcca
35
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

32

33

DNA

Artificial Sequence

Oligonucleotide for Mutagenesis

32

gaaaggtgtc cctgctgcca tcagggcaag gag

33

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

<220>
<223>

<400>

33

33

DNA

Artificial Sequence

Oligonucleotide for Mutagenesis

33

ctccttgcce tgatggcagc agggacacct ttc

33

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

<220>
<223>

<400>

34

36

DNA

Artificial Sequence

Oligonucleotide for Mutagenesis

34

cttccatcag ggcaagtgct atgcccctgg agaaac

36

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

<220>
<223>

<400>

35

36

DNA

Artificial Sequence

Oligonucleotide for Mutagenesis

35

gtttctccag gggcatagca cttgccctga tggaag

36

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

36

37

DNA

Artificial Sequence
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<220>
<223> Oligonucleotide for Mutagenesis

<400> 36
gggcaaggag tatgcctgtg gagaaacagt gaagatt
37

<210> 37
<211> 37
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 37
aatcttcact gtttctccac aggcatactc cttgccc
37

<210> 38
<211> 36
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 38
cacttgtgtc tgtcggtgcc ggaagtggaa ctgcac
36

<210> 39
<211> 36
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 39
gtgcagttcc acttccggca ccgacagaca caagtg
36

<210> 40
<211> 36
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutaagenesis

<400> 40
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cttgtgtctg tcgggactgc aagtggaact gcacag
36

<210> 41
<211> 36
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 41
ctgtgcagtt ccacttgcag tcccgacaga cacaag
36

<210> 42
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 42
ctgtcgggac cggtgctgga actgcacaga ccatg
35

<210> 43
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 43
catggtctgt gcagttccag caccggtccc gacag
35

<210> 44
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 44

ctgtcgggac cggaagtgca actgcacaga ccatg
35

<210> 45
<211> 35
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<212> DNA
<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 45
catggtctgt gcagttgcac ttccggtccc gacag
35

<210> 46
<211> 38
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 4o
ccactacctc accttctgcg ggctcaaata cctgttcce
38

<210> 47
<211> 38
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 47
ggaacaggta tttgagcccg cagaaggtga ggtagtgg
38

<210> 48
<211> 39
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 48
cctcagtgaa atgcaagaaa tgcgtcacca tcctggtgg
39

<210> 49
<211> 39
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis
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<400> 49
ccaccaggat ggtgacgcat ttcttgcatt tcactgagg
39

<210> 50
<211> 45
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 50
ctgccataac aacatcatga agtgcacgat ggtggattcc tcctg
45

<210> 51
<211> 45
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 51
caggaggaat ccaccatcgt gcacttcatg atgttgttat ggcag
45

<210> 52
<211> 40
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 52
caacaagctg gtggacccct gcccatatct ggatgtctgce
40

<210> 53
<211> 40
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 53
gcagacatcc agatatgggc aggggtccac cagcttgttg
40

<210> 54
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<211> 35
<212> DNA
<213> Artificial Sequence

<220>
<223> PCR primer

<400> 54
gccagggacc ctttgtagcc tatcctgtcg gcccc
35

<210> 55
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 55
ggggccgaca ggataggcta caaagggtcc ctggc
35

<210> 56
<211> 29
<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 56
gtggctagca tggaaataga gctctccac
29

<210> 57
<211> 30
<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 57
cacgcggccg ctcagtagag gtcctgtgcecc
30

<210> 58
<211> 44
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis
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<400> 58
ctactcttca gtcatgtcaa gaggaaattg actatgatga tacc
44

<210> 59
<211> 44
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 59
ggtatcatca tagtcaattt cctcttgaca tgactgaaga gtag
44

<210> 60
<211> 46
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 60
cagtcagatc aagaggaaat ttgctatgat gataccatat cagttg
46

<210> 61
<211> 46
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 61
caactgatat ggtatcatca tagcaaattt cctcttgatc tgactg
46

<210> 62
<211> 45
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 62

gatcaagagg aaattgactg tgatgatacc atatcagttg aaatg
45
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<210> 63

<211> 45

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 63
catttcaact gatatggtat catcacagtc aatttcctct tgatc
45

<210> o064
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 64
gatcaagagg aaattgacta ttgtgatacc atatcagttg aaatgaagaa gg
52

<210> 65
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 65
ccttcttcat ttcaactgat atggtatcac aatagtcaat ttcctcttga tc
52

<210> 66
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 66
gatcaagagg aaattgacta tgattgtacc atatcagttg aaatgaagaa gg
52

<210> 67
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
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<223> Oligonucleotide for Mutagenesis

<400> 67
ccttcttcat ttcaactgat atggtacaat catagtcaat ttcctcttga tc
52

<210> 68
<211> 56
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 68
tgactatgat gataccatat cagtttgcat gaagaaggaa gattttgaca tttatg
56

<210> 69
<211> 56
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 69
cataaatgtc aaaatcttcc ttcttcatgc aaactgatat ggtatcatca tagtca
56

<210> 70
<211> 55
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 70
gatgatacca tatcagttga aatgaagaag tgcgattttg acatttatga tgagg
55

<210> 71
<211> 55
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 71

cctcatcata aatgtcaaaa tcgcacttct tcatttcaac tgatatggta tcatc
55
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<210> 72

<211> 55

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 72
gataccatat cagttgaaat gaagaaggaa tgttttgaca tttatgatga ggatg
55

<210> 73
<211> 55
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 73
catcctcatc ataaatgtca aaacattcct tcttcatttc aactgatatg gtatc
55

<210> 74
<211> 53
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutaagenesis

<400> 74
gaaatgaaga aggaagattt ttgcatttat gatgaggatg aaaatcagag ccc
53

<210> 75
<211> 53
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 75
gggctctgat tttcatcctc atcataaatg caaaaatctt ccttcttcat ttc
53

<210> 76
<211> 53
<212> DNA

<213> Artificial Sequence

56



<220>
<223> Oligonucleotide for Mutagenesis

<400> 76
gaaatgaaga aggaagattt tgactgttat gatgaggatg aaaatcagag ccc
53

<210> 77
<211> 53
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 77
gggctctgat tttcatcctc atcataacag tcaaaatctt ccttcttcat ttc
53

<210> 78
<211> 47
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 78
gaagaaggaa gattttgaca tttgcgatga ggatgaaaat cagagcc
47

<210> 79
<211> 47
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 79
ggctctgatt ttcatcctca tcgcaaatgt caaaatcttc cttcttc
47

<210> 80
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 80

ggaagatttt gacatttatg attgcgatga aaatcagagc ccccgcag
48
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<210> 81

<211> 48

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 81
ctgcgggggce tctgattttc atcgcaatca taaatgtcaa aatcttcc
48

<210> 82
<211> 31
<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 82

gtggctagcg catggaaata gagctctcca c
31

<210> 83

<211> 40

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 83
cacgcggccg cgttaccggt gtagaggtcc tgtgcctcgce
40

<210> 84
<211> 30
<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 84

gtgaccggta actccacagt gagctgtccc
30

<210> 85

<211> 33

<212> DNA

<213> Artificial Sequence
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<220>
<223> PCR primer

<400> 85

acagcggccg ctatcacttg ctgcacttcce tgg
33

<210> 86

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 86

gtgaccggtt gcaacgacat cactgccag
29

<210> 87

<211> 75

<212> DNA

<213> Artificial Sequence

<220>
<223> cDNA Sequence (Thrombin cleavage site)

<400> 87
accggtgatg acaactctcc ttcctttatc caaattcgct cagttgccaa gaagcatcct
60

aaaacttgga ccggt

75

<210> 88
<211> 93
<212> DNA

<213> Artificial Sequence

<220>
<223> cDNA Sequence (Thrombin cleavage site)

<400> 88
accggtgatg aggatgaaaa tcagagcccc cgcagctttc aaaagaaaac acgacactat

60

tttattgctg cagtggagag gctctggacc ggt

93

<210> 89
<211> 38
<212> DNA

<213> Artificial Sequence
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<220>
<223> Oligonucleotide for Mutagenesis

<400> 89
gtgttccctg agctgctgcce ctcecctatggt caaactgg
38

<210> 90
<211> 38
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 90
ccagtttgac cataggaggg cagcagctca gggaacac
38

<210> 91
<211> 33
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 91
gccgtcgaac agttcgatgc agccgccctc gac
33

<210> 92
<211> 38
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 92
ggcctatgaa ggacgaatgc catttcgagg tggtcgag
38

<210> 93
<211> 38
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 93
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ctcgaccacc tcgaaatggc attcgtcctt cataggcc
38

<210> 94
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 94
cctgtccatt agtgtggtgt gcaaacagac ctatcaggaa aaagtctg
48

<210> 95
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 95
cagacttttt cctgataggt ctgtttgcac accacactaa tggacagg
48

<210> 96
<211> 33
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 96

ctagcaacct gcaggtctgc gaggaccccg tgg
33

<210> 97

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 97

ccacggggtc ctcgcagacc tgcaggttgc tag
33

<210> 98

<211> 41
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<212> DNA
<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 98
ggattgcaac aaactggtct gccctgaacc ttacctggac g
41

<210> 99
<211> 41
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 99
cgtccaggta aggttcaggg cagaccagtt tgttgcaatc c
41

<210> 100
<211> 46
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 100
caacaaactg gtcgatcctg aatgctacct ggacgtgtgt atctac
46

<210> 101
<211> 46
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 101
gtagatacac acgtccaggt agcattcagg atcgaccagt ttgttg
46

<210> 102
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis
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<400> 102
gcgctcagca cggatgcgtc gtgacatggc gc
32

<210> 103
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 103
gcgccatgtc acgacgcatc cgtgctgage gc
32

<210> 104
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 104
cctgcgagga acggtgcctg cgcgagaatg gc
32

<210> 105
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 105
gccattctcg cgcaggcacc gttcctcgca gg
32

<210> 106
<211> 33
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 106
cacatgccag catccctgcc ccctggecttg tcecc
33

<210> 107
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<211> 33
<212> DNA
<213> Artificial Sequence

<220>
<223> oligonucleotide for Mutagenesis

<400> 107

ggacaagcca gggggcaggg atgctggcat gtg
33

<210> 108

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 108

cgaagtggcc ggctgcagat tcgcctccgg c
31

<210> 109

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 109

gccggaggcg aatctgcagc cggccacttce g
31

<210> 110

<211> 46

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 110
gccaccacaa ttccagaaaa tacttgcctt cagtcagatc aagagg
46

<210> 111
<211> 4o
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis
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<400> 111
cctcttgatc tgactgaagg caagtatttt ctggaattgt ggtggc
46

<210> 112
<211> 49
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 112
cacaattcca gaaaatacta ctctttgctc agatcaagag gaaattgac
49

<210> 113
<211> 49
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 113
gtcaatttcc tcttgatctg agcaaagagt agtattttct ggaattgtg
49

<210> 114
<211> 49
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 114
ctactcttca gtcagatcaa tgcgaaattg actatgatga taccatatc
49

<210> 115
<211> 49
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 115

gatatggtat catcatagtc aatttcgcat tgatctgact gaagagtag
49
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<210> 116

<211> 52

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 116
gaaattgact atgatgatac catatgcgtt gaaatgaaga aggaagattt tg
52

<210> 117
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 117
caaaatcttc cttcttcatt tcaacgcata tggtatcatc atagtcaatt tc
52

<210> 118
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 118
gactatgatg ataccatatc atgcgaaatg aagaaggaag attttgac
48

<210> 119
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 119
gtcaaaatct tccttcttca tttcgcatga tatggtatca tcatagtc
48

<210> 120
<211> 49
<212> DNA

<213> Artificial Sequence

<220>
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<223> Oligonucleotide for Mutagenesis

<400> 120
gatgatacca tatcagttga atgcaagaag gaagattttg acatttatg
49

<210> 121
<211> 49
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 121
cataaatgtc aaaatcttcc ttcttgcatt caactgatat ggtatcatc
49

<210> 122
<211> 49
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 122
gataccatat cagttgaaat gtgcaaggaa gattttgaca tttatgatg
49

<210> 123
<211> 49
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 123
catcataaat gtcaaaatct tccttgcaca tttcaactga tatggtatc
49

<210> 124
<211> 51
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 124

ccatatcagt tgaaatgaag tgcgaagatt ttgacattta tgatgaggat g
51
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<210> 125

<211> 51

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 125
catcctcatc ataaatgtca aaatcttcgc acttcatttc aactgatatg g
51

<210> 126
<211> 53
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 126
cagttgaaat gaagaaggaa gattgcgaca tttatgatga ggatgaaaat cag
53

<210> 127
<211> 53
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 127
ctgattttca tcctcatcat aaatgtcgca atcttccttc ttcatttcaa ctg
53

<210> 128
<211> 50
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 128
gaagaaggaa gattttgaca tttattgcga ggatgaaaat cagagccccc
50

<210> 129
<211> 50
<212> DNA

<213> Artificial Sequence
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<220>
<223> Oligonucleotide for Mutagenesis

<400> 129
gggggctctg attttcatcc tcgcaataaa tgtcaaaatc ttccttcettce
50

<210> 130
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 130
ggaagatttt gacatttatg atgagtgcga aaatcagagc ccccgcag
48

<210> 131
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 131
ctgcgggggce tctgattttc gcactcatca taaatgtcaa aatcttcc
48

<210> 132
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 132
ggaagatttt gacatttatg atgagtgcga aaatcagagc ccccgcag
48

<210> 133
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide for Mutagenesis

<400> 133

ctgcgggggc tctgattttc gcactcatca taaatgtcaa aatcttcc
48
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<210> 134

<211> 48

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 134
ggaagatttt gacatttatg atgaggatga atgccagagc ccccgcag
48

<210> 135
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 135
ctgcgggggc tctggcattc atcctcatca taaatgtcaa aatcttcc
48

<210> 136
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 136
gaagattttg acatttatga tgaggatgaa aattgcagcc cccgcagc
48

<210> 137
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 137
gctgcggggg ctgcaatttt catcctcatc ataaatgtca aaatcttce
48

<210> 138
<211> 46
<212> DNA

<213> Artificial Sequence

70



<220>
<223> Oligonucleotide for Mutagenesis

<400> 138
catttatgat gaggatgaaa atcagtgccc ccgcagcttt caaaag
46

<210> 139
<211> 46
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 139
cttttgaaag ctgcgggggc actgattttc atcctcatca taaatg
46

<210> 140
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 140
tgatgaggat gaaaatcaga gctgccgcag ctttcaaaag aaaacacg
48

<210> 141
<211> 48
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide for Mutagenesis

<400> 141
cgtgttttct tttgaaagct gcggcagctc tgattttcat cctcatca
48

<210> 142
<211> 29
<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 142
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gtgaccggtc aaaggaacgt ctcctgccce

Artificial Sequence

Oligonucleotide for Mutagenesis

gtcgagggcg gctgcatcga actgttcgac ggc

29

<210> 143
<211> 33
<212> DNA
<213>
<220>
<223>
<400> 143
33

<210> 144
<211> 5645
<212> DNA
<213>
<220>
<223>
<220>
<221>
<222> (1) .
<400> 144
atggaaatag
60
accagaagat
120
ggtgagctgc
180
acctcagtcg
240
gctaagccaa
300
gatacagtgg
360
ggtgtatcct
420
gagaaagaag
480
aaagagaatg
540

Fusion Protein

misc_feature

. (4389)

agctctccac

actacctggg

ctgtggacgc

tgtacaaaaa

ggccaccctg

tcattacact

actggaaagc

atgataaagt

gtccaatggc

Artificial Sequence

ctgcttcttt

tgcagtggaa

aagatttcct

gactctgttt

gatgggtctg

taagaacatg

ttctgaggga

cttccectggt

ctctgaccca

ctgtgccttt

ctgtcatggg

cctagagtgc

gtagaattca

ctaggtccta

gcttcccatc

gctgaatatg

ggaagccata

ctgtgcctta
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tgcgattctg

actatatgca

caaaatcttt

cggatcacct

ccatccaggc

ctgtcagtct

atgatcagac

catatgtctg

cctactcata

ctttagtgcc

aagtgatctc

tccattcaac

tttcaacatc

tgaggtttat

tcatgctgtt

cagtcaaagg

gcaggtcctg

tctttctcat



gtggacctgg
600

gggagtctgg
660

tttgatgaag
720

gctgcatctg
780

ctgccaggtc
840

accactcctg
900

cgccaggcgt
960

gaccttggac
1020

gcttatgtca
1080

gaagcggaag
1140

gatgacaact
1200

tgggtacatt
1260

cccgatgaca
1320

aagtacaaaa
1380

attcagcatg
1440

ttgattatat
1500

gatgtccgtc
1560

ccaattctgc
1620

actaaatcag
1680

taaaagactt

ccaaggaaaa

ggaaaagttg

ctcgggectg

tgattggatg

aagtgcactc

ccttggaaat

agtttctact

aagtagacag

actatgatga

ctccttceccectt

acattgctgc

gaagttataa

aagtccgatt

aatcaggaat

ttaagaatca

ctttgtattc

caggagaaat

atcctcggtg

gaattcaggc

gacacagacc

gcactcagaa

gcctaaaatg

ccacaggaaa

aatattcctc

ctcgccaata

gttttgtcat

ctgtccagag

tgatcttact

tatccaaatt

tgaagaggag

aagtcaatat

tatggcatac

cttgggacct

agcaagcaga

aaggagatta

attcaaatat

cctgacccgce

ctcattggag

ttgcacaaat

acaaagaact

cacacagtca

tcagtctatt

gaaggtcaca

actttcctta

atctcttccc

gaaccccaac

gattctgaaa

cgctcagttg

gactgggact

ttgaacaatg

acagatgaaa

ttactttatg

ccatataaca

ccaaaaggtg

aaatggacag

tattactcta
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ccctactagt

ttatactact

ccttgatgca

atggttatgt

ggcatgtgat

catttcttgt

ctgctcaaac

accaacatga

tacgaatgaa

tggatgtggt

ccaagaagca

atgctccctt

gccctcageg

cctttaagac

gggaagttgg

tctaccctca

taaaacattt

tgactgtaga

gtttcgttaa

atgtagagaa

ttttgctgta

ggatagggat

aaacaggtct

tggaatgggc

gaggaaccat

actcttgatg

tggcatggaa

aaataatgaa

caggtttgat

tcctaaaact

agtcctcgcc

gattggtagg

tcgtgaagcet

agacacactg

cggaatcact

gaaggatttt

agatgggcca

tatggagaga



gatctagctt
1740

agaggaaacc
1800

aaccgaagct
1860

cagcttgagg
1920

tttgatagtt
1980

attggagcac
2040

atggtctatg
2100

atggaaaacc
2160

atgaccgcct
2220

agttatgaag
2280

ttctcccaga
2340

ccagaaaata
2400

gttgaaatga
2460

agctttcaaa
2520

gggatgagta
2580

ttcaagaaag
2640

ggagaactaa
2700

aatatcatgg
2760

atttcttatg
2820

caggactcat

agataatgtc

ggtacctcac

atccagagtt

tgcagttgtc

agactgactt

aagacacact

caggtctatg

tactgaaggt

atatttcagc

attcaagaca

ctactcttca

agaaggaaga

agaaaacacg

gctccccaca

ttgttttcca

atgaacattt

taactttcag

aggaagatca

tggccctctce

agacaagagg

agagaatata

ccaagcctcce

agtttgtttg

cctttctgtc

caccctattc

gattctgggg

ttctagttgt

atacttgctg

ccctagcact

gtcagatcaa

ttttgacatt

acactatttt

tgttctaaga

ggaatttact

gggactcctg

aaatcaggcc

gaggcaagga

ctcatctgct

aatgtcatcc

caacgctttc

aacatcatgc

catgaggtgg

ttcttctctg

ccattctcag

tgccacaact

gacaagaaca

agtaaaaaca

aggcaaaagc

gaggaaattg

tatgatgagg

attgctgcag

aacagggctc

gatggctcct

gggccatata

tctcgtccect

gcagaaccta
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acaaagaatc

tgttttctgt

tccccaatcc

acagcatcaa

catactggta

gatatacctt

gagaaactgt

cagactttcg

ctggtgatta

atgccattga

aatttaatgc

actatgatga

atgaaaatca

tggagaggct

agagtggcag

ttactcagcec

taagagcaga

attccttcta

gaaaaaactt

tgtagatcaa

atttgatgag

agctggagtg

tggctatgtt

cattctaagc

Caaacacaaa

cttcatgtcg

gaacagaggc

ttacgaggac

accaagaagc

caccacaatt

taccatatca

gagccccege

ctgggattat

tgtccctcag

cttataccgt

agttgaagat

ttctagcctt

tgtcaagcct



aatgaaacca
2880

tttgactgca
2940

ggcctgattg
3000

caagtgacag
3060

tacttcactg
3120

cccactttta
3180

cctggcttag
3240

aatgaaaaca
3300

gagtataaaa
3360

ccatccaaag
3420

atgagcacac
3480

ggacacatta
3540

ctggccagac
3600

tggatcaagg
3660

cgtcagaagt
3720

aagaagtggc
3780

gtggattcat
3840

cgtttgcacc
3900

gatttaaata
3960

aaacttactt

aagcctgggc

gaccccttct

tacaggaatt

aaaatatgga

aagagaatta

taatggctca

tccattctat

tggcactgta

ctggaatttg

tttttctggt

gagattttca

ttcattattc

tggatctgtt

tctccagcect

agacttatcg

ctgggataaa

caactcatta

gttgcagcat

ttggaaagtg

ttatttctct

ggtctgccac

tgctetgttt

aagaaactgc

tcgcttccat

ggatcaaagg

tcatttcagt

caatctctat

gcgggtggaa

gtacagcaat

gattacagct

cggatcaatc

ggcaccaatg

ctacatctct

aggaaattcc

acacaatatt

tagcattcgc

gccattggga

caacatcata

gatgttgacc

actaacacac

ttcaccatct

agggctccct

gcaatcaatg

attcgatggt

ggacatgtgt

ccaggtgttt

tgccttattg

aagtgtcaga

tcaggacaat

aatgcctgga

attattcacg

cagtttatca

actggaacct

tttaaccctc

agcactcttc

atggagagta
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tggcacccac

tggaaaaaga

tgaaccctgc

ttgatgagac

gcaatatcca

gctacataat

atctgctcag

tcactgtacg

ttgagacagt

gcgagcatct

ctcccetggg

atggacagtg

gcaccaagga

gcatcaagac

tcatgtatag

taatggtctt

caattattgc

gcatggagtt

aagcaatatc

taaagatgag

tgtgcactca

tcatgggaga

caaaagctgg

gatggaagat

ggatacacta

catgggcagc

aaaaaaagag

ggaaatgtta

acatgctggg

aatggcttct

ggccccaaag

gcccttttet

ccagggtgcce

tcttgatggg

ctttggcaat

tcgatacatc

gatgggctgt

agatgcacag



attactgctt
4020

cttcacctcc
4080

ctgcaagtgg
4140

tctctgcetta
4200

cagtggactc
4260

ttcacacctg
4320

ccccagagtt
4380

gacctctaca
4440

accaatgact
4500

agcaccatct
4560

gacatggagg
4620

gacagctgtc
4680

ctgccatctg
4740

aagagtgtcg
4800

cgagtgaagg
4860

cctgtctgece
4920

cgctgtgagce
4980

gtgatgatcg
5040

ttcaagctgg
5100

catcctactt

aagggaggag

acttccagaa

ccagcatgta

tcttttttca

tggtgaactc

gggtgcacca

ccggtaactce

gtggctgtac

accctgtggg

atgccgtgat

ggtcgggcett

cctgtgaggt

gctcccagtg

aggaggtctt

cctcgggcett

gcatggaggc

atgtgtgcac

agtgcaggaa

taccaatatg

taatgcctgg

gacaatgaaa

tgtgaaggag

gaatggcaaa

tctagaccca

gattgccctg

cacagtgagc

cacaaccacc

ccagttctgg

gggcctccgce

cacttacgtt

ggtgactggce

ggcctccecg

tatacaacaa

tcagctgagce

ctgcatgctc

gacctgccgc

gaccacctgc

tttgccacct

agacctcagg

gtcacaggag

ttcctcatct

gtaaaggttt

ccgttactga

aggatggagg

tgtccccttyg

tgccttccecg

gaggagggct

gtggcccagt

ctgcatgaag

tcaccgcggg

gagaacccct

aggaacgtct

tgtaagacct

aatggcactg

tgcatggtgc

aacccctgcece

76

ggtctcctte

tgaataatcc

taactactca

ccagcagtca

ttcagggaaa

ctcgctacct

ttctgggctyg

ggtacttggc

acaaggtgtg

gcgatgtgtg

gctcccagaa

gcgagtgctg

gggactccca

gcctcatcaa

cctgccccca

cagcgtgctg

tcattgggcec

aggtgggggt

ccctgggtta

aaaagctcga

aaaagagtgg

gggagtaaaa

agatggccat

tcaagactcc

tcgaattcac

cgaggcacag

ctcaaccgcc

tgtccaccga

cacctgcacc

gccctgtgag

tggaaggtgc

gtcttcctgg

tgagtgtgtc

gctggaggtc

cccaagctgt

cgggaagact

catctctgga

caaggaagaa



gtgaatgttg

tcatgacact

tcaatgagag

aacacaagtg

catgtgagga

gctgtaagtc

ccatgtactc

ggacggagcc

ttctcaatgc

Fusion Protein

(5211)

gag ctc

Glu Leu

gcc acc

Ala
20

Thr

atg caa

Met Gln

aataacacag
5160
ggaggacaga
5220
ttctgcaagg
5280
ccctttgatg
5340
tgctgtgaca
5400
aaggtgggaa
5460
gccagcaaag
5520
tctccgacac
5580
taccatgagg
5640

tgagc

5645

<210> 145
<211> 5213
<212> DNA
<213>

<220>

<223>

<220>

<221> CDS
<222> (1) ..
<400> 145
atg gaa ata
48

Met Glu Ile
1

tgc ttt agt
96

Cys Phe Ser
tgg gac tat
144

Trp Asp Tyr

tcc

Ser

aga

Arg

agt

Ser

tgggagatgt

gaagcgtgat

aggagagtac

tctggctgag

gcctgagtgce

tgaagtagag

cattgacatc

catgcaggtg

catggagtgc

Artificial Sequence

acc tgc

Thr Cys

aga tac

Arg Tyr

gat ctc

Asp Leu

ttgcctacgg

gagacgctcc

ttctgggaga

ggaggtaaaa

aacgacatca

gtggatatcc

aacgatgtgc

gccctgeact

aaatgctccc

ttc ttt ctg

Phe Phe

10

Leu

tac ctg ggt

Tyr Leu

25

Gly

ggt gag ctg

Gly Glu Leu

77

cttgcaccat

aggatggctg

agagggtcac

ttatgaaaat

ctgccaggct

actactgcca

aggaccagtg

gcaccaatgg

ccaggaagtg

tgc ctt

Cys Leu

gca gtg

Ala Val

30

cct gtg

Pro Val

ttg

Leu

gaa

Glu

gac

Asp

tcagctaaga

tgatactcac

aggctgccca

tccaggcacc

gcagtatgtc

gggcaaatgt

ctcctgetge

ctctgttgtg

cagcaagtga

cga ttc

Arg Phe

15
ctg tca

Leu Ser

gca aga

Ala Arg



ttt
192
Phe

tac
240
Tyr

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624

Gly

cag
672
Gln

cct

Pro
50

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

35
cct

Pro

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

aga

Arg

act

Thr

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

gtg

Val

ctg

Leu

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

cca

Pro

ttt

Phe
70

CcccC

Pro

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

aaa

Lys
55

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile
215

40
tct

Ser

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

ttt

Phe

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

cca

Pro

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

78

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

caa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

aac

Asn
60

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val
220

45
acc

Thr

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

tca

Ser

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gtc

Val

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

gtg

Val

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly



aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

ctt

1152

Leu

cct

1200

Pro
385

tgg

1248

Trp

agt

Ser

gca

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

act

Thr
370

tcc

Ser

gta

Val

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

cac

His

gct

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tac

Tyr

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

att

Ile

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

tcc

Ser

atg

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu

79

ttg

Leu
235

cac

His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

atg

Met

aca

Thr

cac

His

gaa

Glu

cat

His
300

caa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac

His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gct

Ala

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320

cat

His

Cccc

Pro

gat

Asp

tct

Ser

act

Thr
400

CccC

Pro



tta gtc
1296
Leu Val

aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

caa

Gln
580

405
ccc

Pro

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gat

Asp

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile
585

410
tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

80

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu
475

Ccca

Pro

tca

Ser

ctg

Leu

999

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

cca

Pro

Ccca

Pro
540

gtt

Val

atc

Ile

gac

Asp

caa

Gln

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg
590

415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

Ccca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

aac

Asn

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val



atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act
2352
Ser Thr

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

tct

Ser

cgc

Arg

Ccaa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

caa

Gln

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

gat

Asp

CcccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

aac

Asn

cca

Pro

atg

Met

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

81

agc

Ser

gga

Gly

agc

Ser
635

cat

His

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

att

Ile

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

cgg

Arg

aac

Asn

ttg

Leu

tca

Ser
765

cca

Pro

ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr

cca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro

act

Thr



770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

gga gaa
2688
Gly Glu

gaa gtt
2736
Glu Vval

ccc tat
2784
Pro Tyr

caa gga

2832

Gln Gly
930

act tac
2880
Thr Tyr
945

cag

Gln

atg

Met

Cccc

Pro

gag

Glu
835

aac

Asn

cag

Gln

cta

Leu

gaa

Glu

tcc

Ser
915

gca

Ala

ttt

Phe

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

aat

Asn

gat

Asp
900

ttc

Phe

gaa

Glu

tagg

Trp

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gaa

Glu
885

aat

Asn

tat

Tyr

cct

Pro

aaa

Lys

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

cat
His

atc

Ile

tct

Ser

aga

Arg

gtg

Val
950

775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

ttg

Leu

atg

Met

agc

Ser

aaa

Lys
935

caa

Gln

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gga

Gly

gta

Val

ctt

Leu
920

aac

Asn

cat

His

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ctc

Leu

act

Thr
905

att

Ile

ttt

Phe

cat

His

gac

Asp

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

ctg

Leu
890

ttc

Phe

tct

Ser

gtc

Val

atg

Met

82

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

g99

Gly

aga

Arg

tat

Tyr

aag

Lys

gca

Ala
955

780

gat

Asp

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

cca

Pro

aat

Asn

gag

Glu

cct

Pro
940

Cccc

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

CccC

Pro

tat

Tyr

cag

Gln

gaa

Glu
925

aat

Asn

act

Thr

acc

Thr

gat

Asp

ttt

Phe
830

Ccca

Pro

aag

Lys

tta

Leu

ata

Ile

gcc

Ala
910

gat

Asp

gaa

Glu

aaa

Lys

ata

Ile

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

aga

Arg
895

tct

Ser

cag

Gln

acc

Thr

gat

Asp

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg
880

gca

Ala

cgt

Arg

agg

Arg

aaa

Lys

gag

Glu
960



ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

ggc tac ata atg gat aca cta cct ggc tta gta atg gct cag gat

3204

Gly Tyr 1Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

caa agg att cga tgg tat ctg ctc agc atg ggc agc aat gaa aac

3249

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

atc cat tct att cat ttc agt gga cat gtg ttc act gta cga aaa

3294

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

aaa gag gag tat aaa atg gca ctg tac aat ctc tat cca ggt gtt

3339

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

ttt gag aca gtg gaa atg tta cca tcc aaa gct gga att tgg cgg

3384

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

gtg gaa tgc ctt att ggc gag cat cta cat gct ggg atg agc aca

3429
Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly Met Ser Thr

83



1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

tac agc

Tyr Ser

att aga

Ile Arg

gcc cca

Ala Pro

tgg agc

Trp Ser

gca cca

Ala Pro

aag ttc

Lys Phe

ctt gat

Leu Asp

acc tta

Thr Leu

cac aat

His Asn

cac cca

His Pro

atg ggc

Met Gly

1135
aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys
1300

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

84

cag

Gln

att

Ile

aga

Arg

ccc

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

1140
ccc

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

atg

Met

caa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro



ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

ctg gag
4464
Leu Glu

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

gtc

Val

gag

Glu

ttt

Phe

cac

His

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

cct

Pro

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

gtc

Val

aaa

Lys

aat

Asn

Caa

Gln

gag

Glu

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

tgc

gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

CccC

Pro

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

caa

Gln

tcg

Ser

tca gat

Ser Asp

gcc acc

Ala Thr

agt aat

Ser Asn

caa gtg

Gln Val

cag gga

Gln Gly

ctc atc

Leu Ile

cag aat

Gln Asn

aca cct

Thr Pro

ctt cga

Leu Arg

atg gag

Met Glu

agg aac

Arg Asn

ggc ttt

Gly Phe

85

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

gtc

Val

cag

Gln

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

tcc

Ser
1470

ctg

Leu

att

Ile

cct

Pro

aga

Arg

cag

Gln

tct

Ser

agt

Ser

gta

Val

aac

Asn

CcccC

Pro

ggc

Gly

tgc

Cys

agc

Ser

act

Thr

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

caa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

CcccC

Pro

tgt

Cys

gct

Ala

aaa

Lys

cag

Gln

aca

Thr

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

cag

Gln

aag

Lys



1475

acc tca

4509

Thr Ser
1490

tgc atg

4554

Cys Met
1505

atc gat

4599

Ile Asp
1520

atc tct

4644

Ile Ser
1535

tgc ccc

4689

Cys Pro
1550

ggg aga

4734

Gly Arg
1565

cag atc

4779

Gln Ile
1580

gat act

4824

Asp Thr
1595

gag aag

4869

Glu Lys
1610

ctg gct

4914

Leu Ala
1625

gac aca

4959

Asp Thr
1640

gcg

Ala

ctc

Leu

gtg

Val

gga

Gly

ctg

Leu

tgt

Cys

atg

Met

cac

His

agg

Arg

gag

Glu

tgt

Cys

tgc

Cys

aat

Asn

tgc

Cys

ttc

Phe

ggt

Gly

ttg

Leu

aca

Thr

ttc

Phe

gtc

Val

gga

Gly

gag

Glu

tgc

Cys

ggc

Gly

acg

Thr

aag

Lys

tac

Tyr

cct

Pro

ctg

Leu

tgc

Cys

aca

Thr

ggt

Gly

gag

Glu

cca

Pro

act

Thr

acc

Thr

ctg

Leu

aag

Lys

acg

Thr

aag

Lys

aag

Lys

ggc

Gly

aaa

Lys

cct

Pro

1480
agc

Ser
1495

gtc

Val
1510

tgc

Cys
1525

gag

Glu
1540

gaa

Glu
1555

gct

Ala
1570

cgt

Arg
1585

gtc

Val
1600

tgc

Cys
1615

att

Ile
1630

gag

Glu
1645

tgt

Cys

att

Ile

cgc

Arg

tgc

Cys

gaa

Glu

tgc

Cys

gat

Asp

aat

Asn

Ccca

Pro

atg

Met

tgc

Cys

cgc

Arg

999

Gly

tgc

Cys

agg

Arg

aat

Asn

acc

Thr

gag

Glu

gag

Glu

CcccC

Pro

aaa

Lys

aac

Asn

86

tgt

Cys

CcCcC

Pro

atg

Met

aag

Lys

aac

Asn

att

Ile

acg

Thr

aga

Arg

ttt

Phe

att

Ile

gac

Asp

gag

Glu

999

Gly

gtg

Val

acc

Thr

aca

Thr

cag

Gln

ctc

Leu

gga

Gly

gat

Asp

cca

Pro

atc

Ile

1485
cgc

Arg
1500

aag

Lys
1515

cag

Gln
1530

acc

Thr
1545

ggt

Gly
1560

cta

Leu
1575

cag

Gln
1590

gag

Glu
1605

gaa

Glu
1620

ggc

Gly
1635

act

Thr
1650

atg

Met

act

Thr

gtg

Val

tgc

Cys

gaa

Glu

aga

Arg

gat

Asp

tac

Tyr

cac

His

acc

Thr

gcc

Ala

gag

Glu

gtg

Val

999

Gly

aac

Asn

tgt

Cys

gga

Gly

ggc

Gly

ttc

Phe

aag

Lys

tgc

Cys

agg

Arg

gcc

Ala

atg

Met

gtc

Val

CccC

Pro

tgt

Cys

gga

Gly

tgt

Cys

tgg

Trp

tgt

Cys

tgt

Cys

ctg

Leu



cag tat gtc aag gtg gga agc tgt aag tct gaa gta

5004

Gln Tyr Val Lys Val Gly Ser Cys Lys Ser Glu Val
1655 1660 1665

atc cac tac tgc cag ggc aaa tgt gcc agc aaa gcc

5049

Ile His Tyr Cys Gln Gly Lys Cys Ala Ser Lys Ala
1670 1675 1680

att gac atc aac gat gtg cag gac cag tgc tcc tgc

5094

Ile Asp Ile Asn Asp Val Gln Asp Gln Cys Ser Cys
1685 1690 1695

aca cgg acg gag ccc atg cag gtg gcc ctg cac tgc

5139

Thr Arg Thr Glu Pro Met Gln Val Ala Leu His Cys
1700 1705 1710

tct gtt gtg tac cat gag gtt ctc aat gcc atg gag

5184

Ser Val Val Tyr His Glu Val Leu Asn Ala Met Glu
1715 1720 1725

tcc ccc agg aag tgc agc aag tga tga gc

5213

Ser Pro Arg Lys Cys Ser Lys
1730 1735

<210> 146

<211> 1735

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 146

Met Glu Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu

1 5 10

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

20 25
Trp Asp Tyr Met Gln Ser Asp Leu Gly Glu Leu Pro Val
35 40 45

Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe Asn Thr
50 55 60

Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Asp His Leu

87

gag

Glu

atg

Met

tgc

Cys

acc

Thr

tgc

Cys

Leu

Glu

30

Asp

Ser

Phe

gtg

Val

tac

Tyr

tct

Ser

aat

Asn

aaa

Lys

Arg

15

Leu

Ala

Val

Asn

gat

Asp

tcc

Ser

ccg

Pro

ggc

Gly

tgc

Cys

Phe

Ser

Arg

Val

Ile



65

Ala

Ala

His

Glu

Asp

145

Lys

Tyr

Gly

Gln

Lys

225

Ala

Val

Tyr

Phe

Lys

Glu

Pro

Gly

130

Lys

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu
290

Pro

Val

Val

115

Ala

Val

Asn

Ser

Leu

195

Leu

Trp

Ser

Arg

His

275

Glu

Arg

Tyr

100

Ser

Glu

Phe

Gly

His

180

Leu

His

His

Ala

Ser

260

Val

Gly

Pro

85

Asp

Leu

Tyr

Pro

Pro

165

Val

Val

Lys

Ser

Arg

245

Leu

Ile

His

70

Pro

Thr

His

Asp

Gly

150

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Trp

Val

Ala

Asp

135

Gly

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Phe
295

Met

Val

Val

120

Gln

Ser

Ser

Val

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Gly

Ile

105

Gly

Thr

His

Asp

Lys

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

90

Thr

Val

Ser

Thr

Pro

170

Asp

Ser

Phe

Ser

Met

250

Gly

Thr

Arg

88

75

Leu

Leu

Ser

Gln

Tyr

155

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Gly

Lys

Tyr

Arg

140

Val

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

His
300

Pro

Asn

Trp

125

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Met

110

Lys

Lys

Gln

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

His

Gln

Ile

95

Ala

Ala

Glu

Val

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

80

Gln

Ser

Ser

Asp

Leu

160

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser



Leu

305

Asp

Asp

Gln

Leu

Pro

385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Glu

Leu

Gly

Leu

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

Ile

Met

Arg

355

Asp

Phe

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Ser

Gln

Glu

340

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Pro

Phe

325

Ala

Lys

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Thr

Leu

Val

Asn

Asp

375

Arg

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

Phe

Phe

Lys

Glu

360

Val

Ser

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Leu

Cys

Val

345

Glu

Val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Thr

His

330

Asp

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

89

Ala

315

Ile

Ser

Glu

Phe

Lys

395

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Gln

Ser

Cys

Asp

Asp

380

Lys

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

Thr

Ser

Pro

Tyr

365

Asp

His

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Leu

Gln

335

Glu

Asp

Asn

Lys

Ala

415

Leu

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Met

320

His

Pro

Asp

Ser

Thr

400

Pro

Asn

Met

Glu

Leu

480

Pro

Lys

Phe

Asp



Pro

545

Asp

Ser

Ile

Asn

Pro

625

Phe

Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

530

Arg

Leu

Val

Leu

Ile

610

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

Cys

Ala

Asp

Phe

595

Gln

Phe

Ser

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala
755

Leu

Ser

Gln

580

Ser

Arg

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Thr

Gly

565

Arg

Val

Phe

Ala

Gln

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Arg

550

Leu

Gly

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

535

Tyr

Ile

Asn

Asp

Pro

615

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Arg

Tyr

Gly

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

680

Thr

His

Ser

Asp

Ser
760

Ser

Pro

Ile

585

Asn

Pro

Met

Cys

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ser

Leu

570

Met

Arg

Ala

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

90

Phe

555

Leu

Ser

Ser

Gly

Ser

635

His

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

540

Val

Ile

Asp

Trp

Val

620

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Asn

Cys

Lys

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser
765

Met

Tyr

Arg

590

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Lys

575

Asn

Thr

Glu

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Arg

560

Glu

Val

Glu

Asp

Val

640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys

Pro



Ser

Thr

785

Val

Gln

Ala

Leu

Val

865

Gly

Glu

Pro

Gln

Thr

945

Phe

Asp

Thr

Thr

770

Leu

Glu

Ser

Val

Arg

850

Phe

Glu

Val

Tyr

Gly

930

Tyr

Asp

Val

Leu

Arg

Gln

Met

Pro

Glu

835

Asn

Gln

Leu

Glu

Ser

915

Ala

Phe

Cys

His

Asn

Gln

Ser

Lys

Arg

820

Arg

Arg

Glu

Asn

Asp

900

Phe

Glu

Trp

Lys

Ser

980

Pro

Lys

Asp

Lys

805

Ser

Leu

Ala

Phe

Glu

885

Asn

Tyr

Pro

Lys

Ala

965

Gly

Ala

Gln

Gln

790

Glu

Phe

Trp

Gln

Thr

870

His

Ile

Ser

Arg

Val

950

Trp

Leu

His

Phe

775

Glu

Asp

Gln

Asp

Ser

855

Asp

Leu

Met

Ser

Lys

935

Gln

Ala

Ile

Gly

Asn

Glu

Phe

Lys

Tyr

840

Gly

Gly

Gly

Val

Leu

920

Asn

His

Tyr

Gly

Arg

Ala

Ile

Asp

Lys

825

Gly

Ser

Ser

Leu

Thr

905

Ile

Phe

His

Phe

Pro
985

Gln Val Thr Val Gln

Thr

Asp

Ile

810

Thr

Met

Val

Phe

Leu

890

Phe

Ser

Val

Met

Ser

970

Leu

91

Thr

Tyr

795

Tyr

Arg

Ser

Pro

Thr

875

Gly

Arg

Tyr

Lys

Ala

955

Asp

Leu

Ile

780

Asp

Asp

His

Ser

Gln

860

Gln

Pro

Asn

Glu

Pro

940

Pro

Val

Val

Pro

Asp

Glu

Tyr

Ser

845

Phe

Pro

Tyr

Gln

Glu

925

Asn

Thr

Asp

Cys

Glu Asn Thr

Thr Ile Ser
800

Asp Glu Asn
815

Phe Ile Ala
830

Pro His Val

Lys Lys Val

Leu Tyr Arg
880

Ile Arg Ala
895

Ala Ser Arg
910

Asp Gln Arg

Glu Thr Lys

Lys Asp Glu
960

Leu Glu Lys
975

His Thr Asn
990

Glu Phe Ala



Leu

Glu

Glu

Gly

Gln

Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Phe
1010

Asn
1025

Asp
1040

Tyr
1055

Arg
1070

His
1085

Glu
1100

Glu
1115

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

995

Phe

Met

Pro

Ile

Ile

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Thr

Glu

Thr

Met

Arg

Ile

Tyr

Val

Leu

Val

His

Trp

Ala

Leu

Ile

Arg

Phe

Asp

Trp

His

Lys

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Phe

Asn

Lys

Thr

Tyr

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

1000

Asp
1015

Cys
1030

Glu
1045

Leu
1060

Leu
1075

Ser
1090

Ala
1105

Leu
1120

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Glu

Arg

Asn

Pro

Leu

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ile

Thr

Ala

Tyr

Gly

Ser

His

Tyr

Ser

Leu

Cys

Gln

Ala

Glu

Ile

92

Lys

Pro

Arg

Leu

Met

Val

Asn

Lys

His

Gln

Ile

Arg

Pro

His

Ser

Cys

Phe

Val

Gly

Phe

Leu

Ala

Ala

Thr

Thr

Leu

Phe

Gly

1005

Trp
1020

Asn
1035

His
1050

Met
1065

Ser
1080

Thr
1095

Tyr
1110

Gly
1125

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Tyr

Ile

Ala

Ala

Asn

Val

Pro

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Phe

Gln

Ile

Gln

Glu

Arg

Gly

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Thr

Met

Asn

Asp

Asn

Lys

Val

Arg

Thr

Met

Gln

Gly

Lys

Gln



Gly

Ile

Asn

Ser

Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Met
1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro

Arg

Tyr

Thr

Ile

Arg

Glu

Met

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

Gln

Ser

Gly

Lys

Leu

Leu

Glu

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Lys

Leu

Thr

His

His

Met

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Phe

Asp

Leu

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Cys
1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg

Ser

Lys

Val

Phe

His

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Leu Tyr

Lys Trp

Phe Phe

Asn Pro

Tyr Ser

Leu Asn

Ser Asp

Ala Thr

Ser Asn

Gln Val

Gln Gly

Leu Ile

Gln Asn

Thr Pro

Leu Arg

93

Ile

Gln

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Cys
1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His

Gln

Tyr

Val

Ile

Ser

Ser

Ile

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Phe

Arg

Asp

Ala

Thr

Met

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Ile

Gly

Ser

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser



Trp

Ala

Leu

Thr

Cys

Ile

Ile

Cys

Gly

Gln

Asp

Glu

Leu

Asp

1430

Val
1445

Gln
1460

Glu
1475

Ser
1490

Met
1505

Asp
1520

Ser
1535

Pro
1550

Arg
1565

Ile
1580

Thr
1595

Lys
1610

Ala
1625

Thr
1640

His

Asp

Val

Ala

Leu

Val

Gly

Leu

Cys

Met

His

Arg

Glu

Cys

Gln

Leu

Pro

Cys

Asn

Cys

Phe

Gly

Leu

Thr

Phe

Val

Gly

Glu

Ile

Tyr

Val

Cys

Gly

Thr

Lys

Tyr

Pro

Leu

Cys

Thr

Gly

Glu

Ala

Thr

Pro

Thr

Thr

Leu

Lys

Thr

Lys

Lys

Gly

Lys

Pro

1435

Leu
1450

Gly
1465

Pro
1480

Ser
1495

Val
1510

Cys
1525

Glu
1540

Glu
1555

Ala
1570

Arg
1585

Val
1600

Cys
1615

Ile
1630

Glu
1645

Arg

Gln

Ser

Cys

Ile

Arg

Cys

Glu

Cys

Asp

Asn

Pro

Met

Cys

Met

Arg

Arg

Gly

Cys

Arg

Asn

Thr

Glu

Glu

Pro

Lys

Asn

94

Glu

Asn

Phe

Cys

Pro

Met

Lys

Asn

Ile

Thr

Arg

Phe

Ile

Asp

Val

Val

Gln

Glu

Gly

Val

Thr

Thr

Gln

Leu

Gly

Asp

Pro

Ile

1440

Leu
1455

Ser
1470

Leu
1485

Arg
1500

Lys
1515

Gln
1530

Thr
1545

Gly
1560

Leu
1575

Gln
1590

Glu
1605

Glu
1620

Gly
1635

Thr
1650

Gly

Cys

Ser

Met

Thr

Val

Cys

Glu

Arg

Asp

Tyr

His

Thr

Ala

Cys

Pro

Cys

Glu

Val

Gly

Asn

Cys

Gly

Gly

Phe

Lys

Cys

Arg

Glu

Gln

Lys

Ala

Met

Val

Pro

Cys

Gly

Cys

Trp

Cys

Cys

Leu



Gln Tyr Val Lys Val Gly Ser Cys Lys Ser Glu Val
1655 1660 1665

Ile His Tyr Cys Gln Gly Lys Cys Ala Ser Lys Ala
1670 1675 1680

Ile Asp Ile Asn Asp Val Gln Asp Gln Cys Ser Cys
1685 1690 1695

Thr Arg Thr Glu Pro Met Gln Val Ala Leu His Cys
1700 1705 1710

Ser Val Val Tyr His Glu Val Leu Asn Ala Met Glu
1715 1720 1725

Ser Pro Arg Lys Cys Ser Lys
1730 1735

<210> 147

<211> 4672

<212> DNA

<213> Artificial Sequence

<220>

<223> Fusion Protein

<220>

<221> CDS

<222> (1)..(4671)

<400> 147

atg gaa ata gag ctc tcc acc tgc ttc ttt ctg tgc ctt

48

Met Glu Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu

1 5 10

tgc ttt agt gcc acc aga aga tac tac ctg ggt gca gtg

96

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

20 25

tgg gac tat atg caa agt gat ctc ggt gag ctg cct gtg

144

Trp Asp Tyr Met Gln Ser Asp Leu Gly Glu Leu Pro Val

35 40 45

ttt cct cct aga gtg cca aaa tct ttt cca ttc aac acc

192

Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe Asn Thr
50 55 60

95

Glu

Met

Cys

Thr

Cys

ttg

Leu

gaa

Glu
30

gac

Asp

tca

Ser

Val

Tyr

Ser

Asn

Lys

cga

Arg
15

ctg

Leu

gca

Ala

gtc

Val

Asp

Ser

Pro

Gly

Cys

ttc

Phe

tca

Ser

aga

Arg

gtg

Val



tac
240
Tyr
65

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624
Gly

cag
672
Gln

aaa
720
Lys
225

gct
768

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

agt

Ser

gca

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

tgg

Trp

tct

act

Thr

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

cac

His

gct

ctg

Leu

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

tca

Ser

cgg

ttt

Phe
70

Cccc

Pro

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

gaa

Glu
230

gcc

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile
215

aca

Thr

tgg

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

aag

Lys

cct

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

aac

Asn

aaa

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

tcc

Ser

atg

96

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

caa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

ttg

Leu
235

cac

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val
220

atg

Met

aca

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

cag

Gln

gtc

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gat

Asp

aat

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

agg

Arg

ggt

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly

gat

Asp
240

tat



Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

ctt

1152

Leu

cct

1200

Pro
385

tgg

1248

Trp

tta

1296

Leu

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

act

Thr
370

tcc

Ser

gta

Val

gtc

Val

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

ctc

Leu

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tac

Tyr

gcc

Ala
420

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

att

Ile
405

Cccc

Pro

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

gat

Asp

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

gac

Asp

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aga

Arg

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

agt

Ser
425

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu
410

tat

Tyr

97

His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

aaa

Lys

Thr

cac

His

gaa

Glu

cat

His
300

caa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

agt

Ser

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

Ccaa

Gln

Asn

aaa

Lys
270

cac

His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

tat

Tyr
430

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gct

Ala
415

ttg

Leu

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320

cat

His

Cccc

Pro

gat

Asp

tct

Ser

act

Thr
400

CccC

Pro

aac

Asn



aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

atc ctg
1824
Ile Leu

aat ata
1872
Asn Ile

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

ttt

Phe
595

caa

Gln

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

caa

Gln
580

tct

Ser

cgc

Arg

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gta

Val

ttt

Phe

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

ttt

Phe

ctc

Leu

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

gat

Asp

cccC

Pro

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

gag

Glu
600

aat

Asn

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile
585

aac

Asn

cca

Pro

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

cga

Arg

gct

Ala

98

aaa

Lys

gaa

Glu

gaa

Glu
475

Ccca

Pro

tca

Ser

ctg

Leu

g99

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

agc

Ser

gga

Gly

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

cca

Pro

cca

Pro
540

gtt

Val

atc

Ile

gac

Asp

tgg

Trp

gtg

Val

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tac

Tyr
605

cag

Gln

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg
590

ctc

Leu

ctt

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

cca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

aca

Thr

gag

Glu

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val

gag

Glu

gat

Asp



610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

cag

Gln

caa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

Ccaa

Gln

tca

Ser

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

gat

Asp

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

caa

Gln
790

615
aac

Asn

tca

Ser

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe
775

gag

Glu

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

gaa

Glu

atg

Met

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

att

Ile

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

gac

Asp

99

agc

Ser
635

cat

His

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tat

Tyr
795

620
atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

att

Ile
780

gat

Asp

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

cg99

Arg

aac

Asn

ttg

Leu

tca

Ser
765

Ccca

Pro

gat

Asp

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

acc

Thr

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

ata

Ile

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr

Ccca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro

act

Thr

tca

Ser
800



gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

gga gaa
2688
Gly Glu

gaa gtt
2736
Glu Val

ccc tat
2784
Pro Tyr

caa gga

2832

Gln Gly
930

act tac
2880
Thr Tyr
945

ttt gac
2928
Phe Asp

gat gtg
2976
Asp Val

atg

Met

CcccC

Pro

gag

Glu
835

aac

Asn

cag

Gln

cta

Leu

gaa

Glu

tcc

Ser
915

gca

Ala

ttt

Phe

tgc

Cys

cac

His

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

aat

Asn

gat

Asp
900

ttc

Phe

gaa

Glu

tgg

Trp

aaa

Lys

tca

Ser

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gaa

Glu
885

aat

Asn

tat

Tyr

cct

Pro

aaa

Lys

gcc

Ala
965

ggc

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

cat

His

atc

Ile

tct

Ser

aga

Arg

gtg

Val
950

tgg

Trp

ctg

Leu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

ttg

Leu

atg

Met

agc

Ser

aaa

Lys
935

caa

Gln

gct

Ala

att

Ile

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gga

Gly

gta

Val

ctt

Leu
920

aac

Asn

cat

His

tat

Tyr

gga

Gly

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ctc

Leu

act

Thr
905

att

Ile

ttt

Phe

cat

His

ttc

Phe

cccC

Pro

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

ctg

Leu
890

ttc

Phe

tct

Ser

gtc

Val

atg

Met

tct

Ser
970

ctt

Leu

100

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

g99

Gly

aga

Arg

tat

Tyr

aag

Lys

gca

Ala
955

gat

Asp

ctg

Leu

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

cca

Pro

aat

Asn

gag

Glu

cct

Pro
940

Cccc

Pro

gtt

Val

gtc

Val

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

CccC

Pro

tat

Tyr

cag

Gln

gaa

Glu
925

aat

Asn

act

Thr

gac

Asp

tgc

Cys

gat

Asp

ttt

Phe
830

Ccca

Pro

aag

Lys

tta

Leu

ata

Ile

gcc

Ala
910

gat

Asp

gaa

Glu

aaa

Lys

ctg

Leu

cac

His

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

aga

Arg
895

tct

Ser

cag

Gln

acc

Thr

gat

Asp

gaa

Glu
975

act

Thr

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg
880

gca

Ala

cgt

Arg

agg

Arg

aaa

Lys

gag

Glu
960

aaa

Lys

aac

Asn



980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

ggc tac ata atg gat aca cta cct ggc tta gta atg gct cag gat

3204

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

caa agg att cga tgg tat ctg ctc agc atg ggc agc aat gaa aac

3249

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

atc cat tct att cat ttc agt gga cat gtg ttc act gta cga aaa

3294

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

aaa gag gag tat aaa atg gca ctg tac aat ctc tat cca ggt gtt

3339

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

ttt gag aca gtg gaa atg tta «cca tcc aaa gct gga att tgg cgg

3384

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

gtg gaa tgc ctt att ggc gag cat cta cat gct ggg atg agc aca

3429

Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly Met Ser Thr
1130 1135 1140

ctt ttt ctg gtg tac agc aat aag tgt cag act ccc ctg gga atg

3474

Leu Phe Leu Val Tyr Ser Asn Lys Cys Gln Thr Pro Leu Gly Met
1145 1150 1155

101



gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ttg gga
3969

Leu Gly
1310

tca tcc
4014
Ser Ser

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

atg

Met

tac

Tyr

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

gag

Glu

ttt

Phe

att

Ile

gcc

Ala

tgg

Trp

gca

Ala

aag

Lys

ctt

Leu

acc

Thr

cac

His

cac

His

atg

Met

agt

Ser

acc

Thr

aga

Arg

cca

Pro

agc

Ser

Ccca

Pro

ttc

Phe

gat

Asp

tta

Leu

aat

Asn

Ccca

Pro

ggc

Gly

aaa

Lys

aat

Asn

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys
1300

gca

Ala
1315

atg

Met

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

ata

Ile

ttt

Phe

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

tca

Ser

gcc

Ala

102

att

Ile

aga

Arg

CcccC

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

gat

Asp

acc

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

gca

Ala

tgg

Trp

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

cag

Gln
1320

tct

Ser

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

att

Ile

cct

Pro

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

act

Thr

tca

Ser

caa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro

gct

Ala

aaa

Lys



1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

cag tat

4464

Gln Tyr
1475

atc cac

4509

Ile His
1490

ctt

Leu

aat

Asn

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

gtc

Val

tac

Tyr

cac

His

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

aag

Lys

tgc

Cys

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

gtg

Val

cag

Gln

caa

Gln

gag

Glu

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

gga

Gly

ggc

Gly

1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

agc

Ser
1480

aaa

Lys
1495

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

tgc

Cys

tgt

Cys

tgt

Cys

agt

Ser

caa

Gln

cag

Gln

ctc

Leu

cag

Gln

aca

Thr

ctt

Leu

atg

Met

aac

Asn

aag

Lys

gcc

Ala

103

aat

Asn

gtg

Val

gga

Gly

atc

Ile

aat

Asn

cct

Pro

cga

Arg

gag

Glu

gac

Asp

tct

Ser

agc

Ser

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

atc

Ile

gaa

Glu

aaa

Lys

1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

act

Thr
1470

gta

Val
1485

gcc

Ala
1500

aga

Arg

cag

Gln

tct

Ser

agt

Ser

gta

Val

aac

Asn

cccC

Pro

ggc

Gly

gcc

Ala

gag

Glu

atg

Met

cct

Pro

aag

Lys

ctg

Leu

caa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

agg

Arg

gtg

Val

tac

Tyr

cag

Gln

aca

Thr

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

ctg

Leu

gat

Asp

tcc

Ser



att
4554
Ile

aca
4599
Thr

tct
4644
Ser

tcc
4672
Ser

<210
<211
<212
<213

<220
<223

<400

gac

Asp
150

cgg

Arg
152

gtt

Val
153

ccc
Pro

155

>
>
>
>

>
>

>

atc

Ile
5

acg

Thr
0

gtg

Val
5

agg

Arg
0

148
1555
PRT

aac

Asn

gag

Glu

tac

Tyr

aag

Lys

gat

Asp

ccc

Pro

cat

His

tgc

Cys

gtg

Val

atg

Met

gag

Glu

agc

Ser

cag

Gln
151

cag

Gln
152

gtt

Val
154

aag

Lys
155

Artificial Sequence

Synthetic Construct

148

Met Glu Ile

1

Cys

Trp

Phe

Tyr

65

Ala

Ala

Phe

Asp

Pro

50

Lys

Lys

Glu

Ser

Tyr

35

Pro

Lys

Pro

Val

Glu

Ala

20

Met

Arg

Thr

Arg

Tyr
100

Leu

Thr

Gln

Val

Leu

Pro

85

Asp

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

Thr

Arg

Asp

Lys

55

Val

Trp

Val

gac

Asp

0

gtg

Val

5

ctc

Leu

0

tga

5

Cys

Tyr

Leu

40

Ser

Glu

Met

Val

Phe

Tyr

25

Gly

Phe

Phe

Gly

Ile
105

cag

Gln

gcc

Ala

aat

Asn

tag c

Phe

10

Leu

Glu

Pro

Thr

Leu

90

Thr

104

tgc

Cys

ctg

Leu

gcc

Ala

Leu

Gly

Leu

Phe

Asp

75

Leu

Leu

tcc

Ser

cac

His

atg

Met

tgc

Cys

1515

tgc

Cys

1530

gag

Glu

1545

Cys

Ala

Pro

Asn

60

His

Gly

Lys

Leu

Val

Val

45

Thr

Leu

Pro

Asn

tgc

Cys

acc

Thr

tgc

Cys

Leu

Glu

30

Asp

Ser

Phe

Thr

Met
110

tct

Ser

aat

Asn

aaa

Lys

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

ccg

Pro

ggc

tgc

Cys

Phe

Ser

Arg

Val

Ile

80

Gln

Ser



His

Glu

Asp

145

Lys

Tyr

Gly

Gln

Lys

225

Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Pro

Gly

130

Lys

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Val

115

Ala

Val

Asn

Ser

Leu

195

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

Met

Ser

Glu

Phe

Gly

His

180

Leu

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

Leu

Tyr

Pro

Pro

165

Val

Val

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

His

Asp

Gly

150

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Ala

Asp

135

Gly

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Val

120

Gln

Ser

Ser

Val

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Gly

Thr

His

Asp

Lys

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

Val

Ser

Thr

Pro

170

Asp

Ser

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

105

Ser

Gln

Tyr

155

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Tyr

Arg

140

Val

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

His

300

Gln

Ser

Cys

Trp

125

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Lys

Lys

Gln

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Glu

Ala

Glu

Val

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Ser

Asp

Leu

160

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro



Gln

Leu

Pro

385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Leu

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Arg

355

Asp

Phe

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

340

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Lys

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly
565

Asn

Met

Ile

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Asn

Asp

375

Arg

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Glu

360

Val

Ser

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

345

Glu

Val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu
570

106

Glu

Phe

Lys

395

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Asp

Asp

380

Lys

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Tyr

365

Asp

His

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

350

Asp

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Asp

Asn

Lys

Ala

415

Leu

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys
575

Asp

Ser

Thr

400

Pro

Asn

Met

Glu

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu



Ser

Ile

Asn

Pro

625

Phe

Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Val

Leu

Ile

610

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Asp

Phe

595

Gln

Phe

Ser

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Gln

580

Ser

Arg

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

Val

Phe

Ala

Gln

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

Gly

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Asn

Asp

Pro

615

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Ile

585

Asn

Pro

Met

Cys

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Met

Arg

Ala

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

107

Ser

Ser

Gly

Ser

635

His

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Asp

Trp

Val

620

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

Lys

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Arg

590

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Asn

Thr

Glu

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Ile

Glu

Val

Glu

Asp

Val

640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn



805 810 815

Gln Ser Pro Arg Ser Phe Gln Lys Lys Thr Arg His Tyr Phe Ile Ala
820 825 830

Ala Val Glu Arg Leu Trp Asp Tyr Gly Met Ser Ser Ser Pro His Val
835 840 845

Leu Arg Asn Arg Ala Gln Ser Gly Ser Val Pro Gln Phe Lys Lys Val
850 855 860

Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
865 870 875 880

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

108



Glu

Gly

Gln

Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Asp
1040

Tyr
1055

Arg
1070

His
1085

Glu
1100

Glu
1115

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser

Pro

Ile

Ile

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Thr

Met

Arg

Ile

Tyr

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Phe

Asp

Trp

His

Lys

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

Lys

Thr

Tyr

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Glu
1045

Leu
1060

Leu
1075

Ser
1090

Ala
1105

Leu
1120

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met

Asn

Pro

Leu

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Val

Tyr Arg

Gly Leu

Ser Met

His Val

Tyr Asn

Ser Lys

Leu His

Cys Gln

Gln Ile

Ala Arg

Glu Pro

Ile His

Leu Tyr

Lys Trp

Phe Phe

109

Phe

Val

Gly

Phe

Leu

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

His
1050

Met
1065

Ser
1080

Thr
1095

Tyr
1110

Gly
1125

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn

Ala

Ala

Asn

Val

Pro

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Gln

Glu

Arg

Gly

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Asn

Asp

Asn

Lys

Val

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser



Ser

Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

1250

Gly
1265

Ile
1280

Met
1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile

Arg

Glu

Met

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Lys

Leu

Leu

Glu

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

His

His

Met

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

1255

Ile
1270

Thr
1285

Cys
1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Phe

His

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Cys

Asn

Tyr

Leu

Ser

Ala

Ser

Gln

Gln

Leu

Gln

Thr

Leu

Met

Asn

110

Pro

Ser

Asn

Asp

Thr

Asn

Val

Gly

Ile

Asn

Pro

Arg

Glu

Asp

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Ile

1260

Ile
1275

Arg
1290

Cys
1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Thr
1470

Ile

Ser

Ser

Ile

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Ala

Ala

Thr

Met

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Arg

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Leu



Gln Tyr Val Lys Val Gly Ser Cys Lys Ser Glu Val
1475 1480 1485

Ile His Tyr Cys Gln Gly Lys Cys Ala Ser Lys Ala
1490 1495 1500

Ile Asp Ile Asn Asp Val Gln Asp Gln Cys Ser Cys
1505 1510 1515

Thr Arg Thr Glu Pro Met Gln Val Ala Leu His Cys
1520 1525 1530

Ser Val Val Tyr His Glu Val Leu Asn Ala Met Glu
1535 1540 1545

Ser Pro Arg Lys Cys Ser Lys
1550 1555

<210> 149

<211> 5714

<212> DNA

<213> Artificial Sequence

<220>

<223> Fusion Protein

<220>

<221> CDS

<222> (1)..(5712)

<400> 149

atg gaa ata gag ctc tcc acc tgc ttc ttt ctg tgc ctt

48

Met Glu Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu

1 5 10

tgc ttt agt gcc acc aga aga tac tac ctg ggt gca gtg

96

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

20 25

tgg gac tat atg caa agt gat ctc ggt gag ctg cct gtg

144

Trp Asp Tyr Met Gln Ser Asp Leu Gly Glu Leu Pro Val

35 40 45

ttt cct cct aga gtg cca aaa tct ttt cca ttc aac acc

192

Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe Asn Thr
50 55 60

111

Glu

Met

Cys

Thr

Cys

ttg

Leu

gaa

Glu
30

gac

Asp

tca

Ser

Val

Tyr

Ser

Asn

Lys

cga

Arg
15

ctg

Leu

gca

Ala

gtc

Val

Asp

Ser

Pro

Gly

Cys

ttc

Phe

tca

Ser

aga

Arg

gtg

Val



tac
240
Tyr
65

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624
Gly

cag
672
Gln

aaa
720
Lys
225

gct
768

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

agt

Ser

gca

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

tgg

Trp

tct

act

Thr

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

cac

His

gct

ctg

Leu

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

tca

Ser

cgg

ttt

Phe
70

Cccc

Pro

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

gaa

Glu
230

gcc

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile
215

aca

Thr

tgg

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

aag

Lys

cct

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

aac

Asn

aaa

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

tcc

Ser

atg

112

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

caa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

ttg

Leu
235

cac

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val
220

atg

Met

aca

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

cag

Gln

gtc

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gat

Asp

aat

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

agg

Arg

ggt

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly

gat

Asp
240

tat



Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

ctt

1152

Leu

cct

1200

Pro
385

tgg

1248

Trp

tta

1296

Leu

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

act

Thr
370

tcc

Ser

gta

Val

gtc

Val

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

ctc

Leu

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tac

Tyr

gcc

Ala
420

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

att

Ile
405

Cccc

Pro

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

gat

Asp

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

gac

Asp

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aga

Arg

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

agt

Ser
425

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu
410

tat

Tyr

113

His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

aaa

Lys

Thr

cac

His

gaa

Glu

cat

His
300

caa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

agt

Ser

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

Ccaa

Gln

Asn

aaa

Lys
270

cac

His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

tat

Tyr
430

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gct

Ala
415

ttg

Leu

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320

cat

His

Cccc

Pro

gat

Asp

tct

Ser

act

Thr
400

CccC

Pro

aac

Asn



aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

atc ctg
1824
Ile Leu

aat ata
1872
Asn Ile

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

ttt

Phe
595

caa

Gln

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

caa

Gln
580

tct

Ser

cgc

Arg

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gta

Val

ttt

Phe

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

ttt

Phe

ctc

Leu

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

gat

Asp

CcccC

Pro

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

gag

Glu
600

aat

Asn

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile
585

aac

Asn

cca

Pro

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

cga

Arg

gct

Ala

114

aaa

Lys

gaa

Glu

gaa

Glu
475

Ccca

Pro

tca

Ser

ctg

Leu

g99

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

agc

Ser

gga

Gly

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

cca

Pro

cca

Pro
540

gtt

Val

atc

Ile

gac

Asp

tgg

Trp

gtg

Val

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tac

Tyr
605

cag

Gln

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg
590

ctc

Leu

ctt

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

cca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

aca

Thr

gag

Glu

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val

gag

Glu

gat

Asp



610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

cag

Gln

caa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

Ccaa

Gln

tca

Ser

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

gat

Asp

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

caa

Gln
790

615
aac

Asn

tca

Ser

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe
775

gag

Glu

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

gaa

Glu

atg

Met

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

att

Ile

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

gac

Asp

115

agc

Ser
635

cat

His

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tat

Tyr
795

620
atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

att

Ile
780

gat

Asp

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

c99

Arg

aac

Asn

ttg

Leu

tca

Ser
765

Ccca

Pro

gat

Asp

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

acc

Thr

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

ata

Ile

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr

Ccca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro

act

Thr

tca

Ser
800



gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

gga gaa
2688
Gly Glu

gaa gtt
2736
Glu Val

ccc tat
2784
Pro Tyr

caa gga

2832

Gln Gly
930

act tac
2880
Thr Tyr
945

ttt gac
2928
Phe Asp

gat gtg
2976
Asp Val

atg

Met

CcccC

Pro

gag

Glu
835

aac

Asn

cag

Gln

cta

Leu

gaa

Glu

tcc

Ser
915

gca

Ala

ttt

Phe

tgc

Cys

cac

His

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

aat

Asn

gat

Asp
900

ttc

Phe

gaa

Glu

tgg

Trp

aaa

Lys

tca

Ser

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gaa

Glu
885

aat

Asn

tat

Tyr

cct

Pro

aaa

Lys

gcc

Ala
965

ggc

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

cat

His

atc

Ile

tct

Ser

aga

Arg

gtg

Val
950

tgg

Trp

ctg

Leu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

ttg

Leu

atg

Met

agc

Ser

aaa

Lys
935

caa

Gln

gct

Ala

att

Ile

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gga

Gly

gta

Val

ctt

Leu
920

aac

Asn

cat

His

tat

Tyr

gga

Gly

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ctc

Leu

act

Thr
905

att

Ile

ttt

Phe

cat

His

ttc

Phe

cccC

Pro

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

ctg

Leu
890

ttc

Phe

tct

Ser

gtc

Val

atg

Met

tct

Ser
970

ctt

Leu

116

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

g99

Gly

aga

Arg

tat

Tyr

aag

Lys

gca

Ala
955

gat

Asp

ctg

Leu

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

cca

Pro

aat

Asn

gag

Glu

cct

Pro
940

Cccc

Pro

gtt

Val

gtc

Val

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

CccC

Pro

tat

Tyr

cag

Gln

gaa

Glu
925

aat

Asn

act

Thr

gac

Asp

tgc

Cys

gat

Asp

ttt

Phe
830

Ccca

Pro

aag

Lys

tta

Leu

ata

Ile

gcc

Ala
910

gat

Asp

gaa

Glu

aaa

Lys

ctg

Leu

cac

His

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

aga

Arg
895

tct

Ser

cag

Gln

acc

Thr

gat

Asp

gaa

Glu
975

act

Thr

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg
880

gca

Ala

cgt

Arg

agg

Arg

aaa

Lys

gag

Glu
960

aaa

Lys

aac

Asn



980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

ggc tac ata atg gat aca cta cct ggc tta gta atg gct cag gat

3204

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

caa agg att cga tgg tat ctg ctc agc atg ggc agc aat gaa aac

3249

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

atc cat tct att cat ttc agt gga cat gtg ttc act gta cga aaa

3294

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

aaa gag gag tat aaa atg gca ctg tac aat ctc tat cca ggt gtt

3339

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

ttt gag aca gtg gaa atg tta «cca tcc aaa gct gga att tgg cgg

3384

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

gtg gaa tgc ctt att ggc gag cat cta cat gct ggg atg agc aca

3429

Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly Met Ser Thr
1130 1135 1140

ctt ttt ctg gtg tac agc aat aag tgt cag act ccc ctg gga atg

3474

Leu Phe Leu Val Tyr Ser Asn Lys Cys Gln Thr Pro Leu Gly Met
1145 1150 1155

117



gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ttg gga
3969

Leu Gly
1310

tca tcc
4014
Ser Ser

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

atg

Met

tac

Tyr

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

gag

Glu

ttt

Phe

att

Ile

gcc

Ala

tgg

Trp

gca

Ala

aag

Lys

ctt

Leu

acc

Thr

cac

His

cac

His

atg

Met

agt

Ser

acc

Thr

aga

Arg

cca

Pro

agc

Ser

Ccca

Pro

ttc

Phe

gat

Asp

tta

Leu

aat

Asn

Ccca

Pro

ggc

Gly

aaa

Lys

aat

Asn

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys
1300

gca

Ala
1315

atg

Met

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

ata

Ile

ttt

Phe

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

tca

Ser

gcc

Ala

118

att

Ile

aga

Arg

CcccC

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

gat

Asp

acc

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

gca

Ala

tgg

Trp

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

cag

Gln
1320

tct

Ser

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

att

Ile

cct

Pro

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

act

Thr

tca

Ser

caa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro

gct

Ala

aaa

Lys



1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

caa att

4464

Gln Ile
1475

aac tcc

4509

Asn Ser
1490

ctt

Leu

aat

Asn

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

cgc

Arg

aca

Thr

cac

His

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

tca

Ser

gtg

Val

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

gtt

Val

agc

Ser

caa

Gln

gag

Glu

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

gcc

Ala

tgt

Cys

1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

aag

Lys
1480

CccC

Pro
1495

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

gat

Asp

aag

Lys

ctt

Leu

agt

Ser

caa

Gln

cag

Gln

ctc

Leu

cag

Gln

aca

Thr

ctt

Leu

atg

Met

gac

Asp

cat

His

999

Gly

119

aat

Asn

gtg

Val

gga

Gly

atc

Ile

aat

Asn

cct

Pro

cga

Arg

gag

Glu

aac

Asn

cct

Pro

tac

Tyr

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

tct

Ser

aaa

Lys

ttg

Leu

1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

cct

Pro
1470

act

Thr
1485

gcc

Ala
1500

aga

Arg

cag

Gln

tct

Ser

agt

Ser

gta

Val

aac

Asn

cccC

Pro

ggc

Gly

tcc

Ser

tgg

Trp

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

caa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

ttt

Phe

acc

Thr

acc

Thr

cag

Gln

aca

Thr

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

atc

Ile

ggt

Gly

gcc

Ala



acc aat

4554

Thr Asn
1505

gtg tgt

4599

Val Cys
1520

gag gag

4644

Glu Glu
1535

gtg atg

4689

Val Met
1550

gac agc

4734

Asp Ser
1565

tgc tgt

4779

Cys Cys
1580

tca ccg

4824

Ser Pro
1595

cag tgg

4869

Gln Trp
1610

cga gtg

4914

Arg Val
1625

ccc cag

4959

Pro Gln
1640

tgt aag

5004

Cys Lys
1655

gag gcc
5049
Glu Ala

gac

Asp

gtc

Val

ggc

Gly

ggc

Gly

tgt

Cys

gga

Gly

cgg

Arg

gcc

Ala

aag

Lys

ctg

Leu

acc

Thr

tgc

tgt

Cys

cac

His

tgc

Cys

ctc

Leu

cgg9

Arg

agg

Arg

999

Gly

tcc

Ser

gag

Glu

gag

Glu

tca

Ser

atg

Met

ggc

Gly

cga

Arg

gat

Asp

cgc

Arg

tcg

Ser

tgc

Cys

gac

Asp

ccg

Pro

gag

Glu

gtc

Val

gcg

Ala

ctc

Leu

tgt

Cys

agc

Ser

gtg

Val

gtg

Val

ggc

Gly

ctg

Leu

tcc

Ser

gag

Glu

gtc

Val

cct

Pro

tgc

Cys

aat

Asn

acc

Thr
1510

acc

Thr
1525

tgc

Cys
1540

gcc

Ala
1555

ttc

Phe
1570

cca

Pro
1585

cag

Gln
1600

aac

Asn
1615

ttt

Phe
1630

gtc

Val
1645

tgc

Cys
1660

ggc

Gly

aca

Thr

atc

Ile

acc

Thr

cag

Gln

act

Thr

tct

Ser

tct

Ser

CcccC

Pro

ata

Ile

tgc

Cys

cca

Pro

act

Thr

acc acc

Thr Thr

tac cct

Tyr Pro

tgc acc

Cys Thr

tgc tcc

Cys Ser

tac gtt

Tyr Val

gcc tgt

Ala Cys

tcc tgg

Ser Trp

tgc ctc

Cys Leu

Caa caa

Gln Gln

cce tcg

Pro Ser

agc tgt

Ser Cys

gtc att

Val Ile

120

tgc

Cys

gtg

Val

gac

Asp

cag

Gln

ctg

Leu

gag

Glu

aag

Lys

atc

Ile

agg

Arg

ggc

Gly

cgc

Arg

999

ctt

Leu
1515

ggc

Gly
1530

atg

Met
1545

aag

Lys
1560

cat

His
1575

gtg

Val
1590

agt

Ser
1605

aat

Asn
1620

aac

Asn
1635

ttt

Phe
1650

tgt

Cys
1665

CcccC

Pro

CcccC

Pro

cag

Gln

gag

Glu

CcccC

Pro

gaa

Glu

gtg

Val

gtc

Val

gag

Glu

gtc

Val

cag

Gln

gag

Glu

999

Gly

gac

Asp

ttc

Phe

gat

Asp

tgt

Cys

ggc

Gly

act

Thr

ggc

Gly

tgt

Cys

tcc

Ser

ctg

Leu

cgc

Arg

aag

Lys

aag

Lys

tgg

Trp

gcc

Ala

gag

Glu

gag

Glu

ggc

Gly

tcc

Ser

gtc

Val

tgc

Cys

agc

Ser

atg

Met

act

Thr



1670

gtg atg

5094

Val Met
1685

ggg gtc
5139

Gly Val
1700

aac ccc

5184

Asn Pro
1715

tgt tgt

5229

Cys Cys
1730

gga gga

5274

Gly Gly
1745

ggc tgt

5319

Gly Cys
1760

ttc tgg

5364

Phe Trp
1775

aag tgt

5409

Lys Cys
1790

tgc tgt

5454

Cys Cys
1805

agg ctg

5499

Arg Leu
1820

gtg gat

5544

Val Asp
1835

atc

Ile

atc

Ile

tgc

Cys

999

Gly

cag

Gln

gat

Asp

gag

Glu

ctg

Leu

gac

Asp

cag

Gln

atc

Ile

gat

Asp

tct

Ser

Cccc

Pro

aga

Arg

atc

Ile

act

Thr

aag

Lys

gct

Ala

aca

Thr

tat

Tyr

cac

His

gtg

Val

gga

Gly

ctg

Leu

tgt

Cys

atg

Met

cac

His

agg

Arg

gag

Glu

tgt

Cys

gtc

Val

tac

Tyr

tgc

Cys

ttc

Phe

ggt

Gly

ttg

Leu

aca

Thr

ttc

Phe

gtc

Val

gga

Gly

gag

Glu

aag

Lys

tgc

Cys

1675
acg

Thr
1690

aag

Lys
1705

tac

Tyr
1720

cct

Pro
1735

ctg

Leu
1750

tgc

Cys
1765

aca

Thr
1780

ggt

Gly
1795

gag

Glu
1810

gtg

Val
1825

cag

Gln
1840

acc

Thr

ctg

Leu

aag

Lys

acg

Thr

aag

Lys

aag

Lys

ggc

Gly

aaa

Lys

cct

Pro

gga

Gly

ggc

Gly

tgc

Cys

gag

Glu

gaa

Glu

gct

Ala

cgt

Arg

gtc

Val

tgc

Cys

att

Ile

gag

Glu

agc

Ser

aaa

Lys

121

cgc

Arg

tgc

Cys

gaa

Glu

tgc

Cys

gat

Asp

aat

Asn

cca

Pro

atg

Met

tgc

Cys

tgt

Cys

tgt

Cys

tgc

Cys

agg

Arg

aat

Asn

acc

Thr

gag

Glu

gag

Glu

CcccC

Pro

aaa

Lys

aac

Asn

aag

Lys

gcc

Ala

1680

atg

Met
1695

aag

Lys
1710

aac

Asn
1725

att

Ile
1740

acg

Thr
1755

aga

Arg
1770

ttt

Phe
1785

att

Ile
1800

gac

Asp
1815

tct

Ser
1830

agc

Ser
1845

gtg

Val

acc

Thr

aca

Thr

cag

Gln

ctc

Leu

gga

Gly

gat

Asp

cca

Pro

atc

Ile

gaa

Glu

aaa

Lys

cag

Gln

acc

Thr

ggt

Gly

cta

Leu

cag

Gln

gag

Glu

gaa

Glu

ggc

Gly

act

Thr

gta

Val

gcc

Ala

gtg

Val

tgc

Cys

gaa

Glu

aga

Arg

gat

Asp

tac

Tyr

cac

His

acc

Thr

gcc

Ala

gag

Glu

atg

Met



tac
5589
Tyr

tcc

Ser
185

att gac

Ile Asp
0

tct ccg aca cgg

5634
Ser

aat
5679
Asn

aaa
5714
Lys

<210
<211
<212
<213

<220
<223

<400

Pro
186

ggc

Gly
188

tgc
Cys

189

>
>
>
>

>
>

>

Thr Arg
5

tct gtt

Ser Val
0

tcc ccc
Ser Pro

5

150
1902
PRT

atc

Ile

acg

Thr

gtg

Val

agg

Arg

aac

Asn

gag

Glu

tac

Tyr

aag

Lys

gat

Asp
185

CccC

Pro
187

cat

His
188

tgc

Cys
190

Artificial Sequence

Synthetic Construct

150

Met Glu Ile Glu

1

Cys

Trp

Phe

Tyr

65

Ala

Ala

Phe

Asp

Pro

50

Lys

Lys

Glu

Ser Ala
20

Tyr Met

35

Pro Arg

Lys Thr

Pro Arg

Val Tyr
100

Leu

Thr

Gln

Val

Leu

Pro

85

Asp

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

Thr

Arg

Asp

Lys

55

Val

Trp

Val

gtg

Val

5

atg

Met

0

gag

Glu

5

agc

Ser

0

Cys

Tyr

Leu

40

Ser

Glu

Met

Val

Phe

Tyr

25

Gly

Phe

Phe

Gly

Ile
105

cag

Gln

cag

Gln

gtt

Val

aag

Lys

Phe

10

Leu

Glu

Pro

Thr

Leu

90

Thr

122

gac

Asp

gtg

Val

ctc

Leu

tga

Leu

Gly

Leu

Phe

Asp

75

Leu

Leu

cag

Gln

gcc

Ala

aat

Asn

tga

tgc

Cys

1860

ctg

Leu

1875

gcc

Ala

1890

Cys

Ala

Pro

Asn

60

His

Gly

Lys

gc

Leu

Val

Val

45

Thr

Leu

Pro

Asn

tcc

Ser

cac

His

atg

Met

Leu

Glu

30

Asp

Ser

Phe

Thr

Met
110

tgc

Cys

tgc

Cys

gag

Glu

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

tgc

Cys

acc

Thr

tgc

Cys

Phe

Ser

Arg

Val

Ile

80

Gln

Ser



His

Glu

Asp

145

Lys

Tyr

Gly

Gln

Lys

225

Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Pro

Gly

130

Lys

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Val

115

Ala

Val

Asn

Ser

Leu

195

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

Met

Ser

Glu

Phe

Gly

His

180

Leu

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

Leu

Tyr

Pro

Pro

165

Val

Val

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

His

Asp

Gly

150

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Ala

Asp

135

Gly

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Val

120

Gln

Ser

Ser

Val

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Gly

Thr

His

Asp

Lys

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

Val

Ser

Thr

Pro

170

Asp

Ser

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

123

Ser

Gln

Tyr

155

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Tyr

Arg

140

Val

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

His

300

Gln

Ser

Cys

Trp

125

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Lys

Lys

Gln

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Glu

Ala

Glu

Val

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Ser

Asp

Leu

160

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro



Gln

Leu

Pro

385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Leu

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Arg

355

Asp

Phe

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

340

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Lys

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly
565

Asn

Met

Ile

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Asn

Asp

375

Arg

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Glu

360

Val

Ser

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

345

Glu

Val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu
570

124

Glu

Phe

Lys

395

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Asp

Asp

380

Lys

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Tyr

365

Asp

His

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

350

Asp

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Asp

Asn

Lys

Ala

415

Leu

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys
575

Asp

Ser

Thr

400

Pro

Asn

Met

Glu

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu



Ser

Ile

Asn

Pro

625

Phe

Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Val

Leu

Ile

610

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Asp

Phe

595

Gln

Phe

Ser

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Gln

580

Ser

Arg

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

Val

Phe

Ala

Gln

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

Gly

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Asn

Asp

Pro

615

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Ile

585

Asn

Pro

Met

Cys

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Met

Arg

Ala

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

125

Ser

Ser

Gly

Ser

635

His

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Asp

Trp

Val

620

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

Lys

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Arg

590

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Asn

Thr

Glu

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Ile

Glu

Val

Glu

Asp

Val

640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn



805 810 815

Gln Ser Pro Arg Ser Phe Gln Lys Lys Thr Arg His Tyr Phe Ile Ala
820 825 830

Ala Val Glu Arg Leu Trp Asp Tyr Gly Met Ser Ser Ser Pro His Val
835 840 845

Leu Arg Asn Arg Ala Gln Ser Gly Ser Val Pro Gln Phe Lys Lys Val
850 855 860

Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
865 870 875 880

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

126



Glu

Gly

Gln

Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Asp
1040

Tyr
1055

Arg
1070

His
1085

Glu
1100

Glu
1115

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser

Pro

Ile

Ile

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Thr

Met

Arg

Ile

Tyr

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Phe

Asp

Trp

His

Lys

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

Lys

Thr

Tyr

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Glu
1045

Leu
1060

Leu
1075

Ser
1090

Ala
1105

Leu
1120

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met

Asn

Pro

Leu

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Val

Tyr Arg

Gly Leu

Ser Met

His Val

Tyr Asn

Ser Lys

Leu His

Cys Gln

Gln Ile

Ala Arg

Glu Pro

Ile His

Leu Tyr

Lys Trp

Phe Phe

127

Phe

Val

Gly

Phe

Leu

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

His
1050

Met
1065

Ser
1080

Thr
1095

Tyr
1110

Gly
1125

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn

Ala

Ala

Asn

Val

Pro

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Gln

Glu

Arg

Gly

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Asn

Asp

Asn

Lys

Val

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser



Ser

Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

1250

Gly
1265

Ile
1280

Met
1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile

Arg

Glu

Met

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Lys

Leu

Leu

Glu

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

His

His

Met

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

1255

Ile
1270

Thr
1285

Cys
1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Phe

His

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Asp

Asn

Tyr

Leu

Ser

Ala

Ser

Gln

Gln

Leu

Gln

Thr

Leu

Met

Asp

128

Pro

Ser

Asn

Asp

Thr

Asn

Val

Gly

Ile

Asn

Pro

Arg

Glu

Asn

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Ser

1260

Ile
1275

Arg
1290

Cys
1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Pro
1470

Ile

Ser

Ser

Ile

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Ser

Ala

Thr

Met

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Phe

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Ile



Gln

Asn

Thr

Val

Glu

Val

Asp

Cys

Ser

Gln

Arg

Pro

Cys

Glu

Val

Ile
1475

Ser
1490

Asn
1505

Cys
1520

Glu
1535

Met
1550

Ser
1565

Cys
1580

Pro
1595

Trp
1610

Val
1625

Gln
1640

Lys
1655

Ala
1670

Met

Arg

Thr

Asp

Val

Gly

Gly

Cys

Gly

Arg

Ala

Lys

Leu

Thr

Cys

Ile

Ser

Val

Cys

His

Cys

Leu

Arg

Arg

Gly

Ser

Glu

Glu

Ser

Met

Asp

Val

Ser

Gly

Arg

Asp

Arg

Ser

Cys

Asp

Pro

Glu

Val

Ala

Leu

Val

Ala

Cys

Cys

Ser

Val

Val

Gly

Leu

Ser

Glu

Val

Pro

Cys

Asn

Lys
1480

Pro
1495

Thr
1510

Thr
1525

Cys
1540

Ala
1555

Phe
1570

Pro
1585

Gln
1600

Asn
1615

Phe
1630

Val
1645

Cys
1660

Gly
1675

Thr

Lys

Leu

Thr

Ile

Thr

Gln

Thr

Ser

Ser

Pro

Ile

Cys

Pro

Thr

Thr

His

Thr

Tyr

Cys

Cys

Tyr

Ala

Ser

Cys

Gln

Pro

Ser

Val

Cys

129

Pro

Tyr

Thr

Pro

Thr

Ser

Val

Cys

Trp

Leu

Gln

Ser

Cys

Ile

Arg

Lys

Leu

Cys

Val

Asp

Gln

Leu

Glu

Lys

Ile

Arg

Gly

Arg

Gly

Thr
1485

Ala
1500

Leu
1515

Gly
1530

Met
1545

Lys
1560

His
1575

Val
1590

Ser
1605

Asn
1620

Asn
1635

Phe
1650

Cys
1665

Pro
1680

Met

Trp

Ser

Pro

Gln

Glu

Pro

Glu

Val

Val

Glu

Val

Gln

Glu

Gly

Val

Thr

Thr

Asp

Phe

Asp

Cys

Gly

Thr

Gly

Cys

Ser

Leu

Arg

Lys

Gln

Gly

Ala

Lys

Trp

Ala

Glu

Glu

Gly

Ser

Val

Cys

Ser

Met

Thr

Val



Gly

Asn

Cys

Gly

Gly

Phe

Lys

Cys

Arg

Val

Tyr

Ser

Asn

Lys

1685

Val
1700

Pro
1715

Cys
1730

Gly
1745

Cys
1760

Trp
1775

Cys
1790

Cys
1805

Leu
1820

Asp
1835

Ser
1850

Pro
1865

Gly
1880

Cys
1895

Ile

Cys

Gly

Gln

Asp

Glu

Leu

Asp

Gln

Ile

Ile

Thr

Ser

Ser

Ser

Pro

Arg

Ile

Thr

Lys

Ala

Thr

Tyr

His

Asp

Arg

Val

Pro

Gly

Leu

Cys

Met

His

Arg

Glu

Cys

Val

Tyr

Ile

Thr

Val

Arg

Phe

Leu

Thr

Phe

Val

Gly

Glu

Lys

Cys

Asn

Glu

Tyr

Lys

1690

Lys
1705

Tyr
1720

Pro
1735

Leu
1750

Cys
1765

Thr
1780

Gly
1795

Glu
1810

Val
1825

Gln
1840

Asp
1855

Pro
1870

His
1885

Cys
1900

Leu

Lys

Thr

Lys

Lys

Gly

Lys

Pro

Gly

Gly

Val

Met

Glu

Ser

Glu

Glu

Ala

Arg

Val

Cys

Ile

Glu

Ser

Lys

Gln

Gln

Val

Lys

130

Cys

Glu

Cys

Asp

Asn

Pro

Met

Cys

Cys

Cys

Asp

Val

Leu

Arg

Asn

Thr

Glu

Glu

Pro

Lys

Asn

Lys

Ala

Gln

Ala

Asn

1695

Lys
1710

Asn
1725

Ile
1740

Thr
1755

Arg
1770

Phe
1785

Ile
1800

Asp
1815

Ser
1830

Ser
1845

Cys
1860

Leu
1875

Ala
1890

Thr

Thr

Gln

Leu

Gly

Asp

Pro

Ile

Glu

Lys

Ser

His

Met

Thr

Gly

Leu

Gln

Glu

Glu

Gly

Thr

Val

Ala

Cys

Cys

Glu

Cys

Glu

Arg

Asp

Tyr

His

Thr

Ala

Glu

Met

Cys

Thr

Cys



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

<220>
<223>

<220>
<221>
<222>

<400>

151
5280
DNA
Artificial Sequence

Fusion Protein

CDS
(1)..(5280)

151

atg gaa ata

48
Met
1

tgc
96
Cys

tgg
144

Trp

ttt
192
Phe

tac
240
Tyr
65

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

Glu

ttt

Phe

gac

Asp

cct

Pro
50

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly

Ile

agt

Ser

tat

Tyr
35

cct

Pro

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gag ctc

Glu Leu
5

gcc acc

Ala Thr
20

atg caa

Met Gln

aga gtg

Arg Val

act ctg

Thr Leu

agg cca

Arg Pro
85

tat gat

Tyr Asp
100

agt ctt

Ser Leu

gaa tat

Glu Tyr

tcc

Ser

aga

Arg

agt

Ser

cca

Pro

ttt

Phe
70

CcccC

Pro

aca

Thr

cat

His

gat

Asp

acc

Thr

aga

Arg

gat

Asp

aaa

Lys

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp

tgc

Cys

tac

Tyr

ctc

Leu
40

tct

Ser

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

ttc

Phe

tac

Tyr
25

ggt

Gly

ttt

Phe

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

ttt

Phe
10

ctg

Leu

gag

Glu

cca

Pro

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

131

ctg

Leu

ggt

Gly

ctg

Leu

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

caa

Gln

tgc

Cys

gca

Ala

cct

Pro

aac

Asn
60

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg

ctt

Leu

gtg

Val

gtg

Val
45

acc

Thr

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

ttg

Leu

gaa

Glu
30

gac

Asp

tca

Ser

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cga

Arg
15

ctg

Leu

gca

Ala

gtc

Val

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

ttc

Phe

tca

Ser

aga

Arg

gtg

Val

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp



gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624

Gly

cag
672
Gln

aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

130
aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

agt

Ser

gca

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

cac

His

gct

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile
215

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

tcc

Ser

atg

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

132

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

ttg

Leu
235

cac
His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

140
gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val
220

atg

Met

aca

Thr

cac

His

gaa

Glu

cat

His
300

caa

Gln

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac

His

cag

Gln

ctc

Leu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320



gac ctt
1008
Asp Leu

gat ggc
1056
Asp Gly

caa cta
1104
Gln Leu

ctt act

1152

Leu Thr
370

cct tcc
1200
Pro Ser
385

tgg gta
1248

Trp Val

tta gtc
1296
Leu Val

aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tac

Tyr

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

att

Ile
405

CcccC

Pro

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys
485

gat

Asp

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

gat

Asp

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu
410

tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

133

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu
475

cca

Pro

tca

Ser

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

caa

Gln

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gct

Ala
415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

cca

Pro

cat

His

CcCcC

Pro

gat

Asp

tct

Ser

act

Thr
400

CCccC

Pro

aac

Asn

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys



ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

500
cat

His

tgg

Trp

ctg

Leu

tca

Ser

Ccaa

Gln
580

tct

Ser

cgc

Arg

Ccaa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

gat

Asp

cccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cac

His

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

505
cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile
585

aac

Asn

cca

Pro

atg

Met

tgt

Cys

act

Thr
665

atg

Met

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

134

ctg

Leu

g99

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

agc

Ser

gga

Gly

agc

Ser
635

cat

His

ttc

Phe

tat

Tyr

cca

Pro

cca

Pro
540

gtt

Val

atc

Ile

gac

Asp

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

510
gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg
590

ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr



cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

cag

Gln

atg

Met

CcccC

Pro

gag

Glu
835

aac

Asn

cag

Gln

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

caa

Gln

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe
775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

gac

Asp

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

135

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

att

Ile
780

gat

Asp

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

atg

Met

c99

Arg

aac

Asn

ttg

Leu

tca

Ser
765

cca

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

CccC

Pro

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

acc

Thr

gat

Asp

ttt

Phe
830

cca

Pro

aag

Lys

tta

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

ata

Ile

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

cca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro

act

Thr

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg



865 870 875 880

gga gaa cta aat gaa cat ttg gga ctc ctg ggg cca tat ata aga gca

2688

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

gaa gtt gaa gat aat atc atg gta act ttc aga aat cag gcc tct cgt

2736

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

ccc tat tcc ttc tat tct agce ctt att tct tat gag gaa gat cag agg

2784

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

caa gga gca gaa cct aga aaa aac ttt gtc aag cct aat gaa acc aaa

2832

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

act tac ttt tgg aaa gtg caa cat cat atg gca ccc act aaa gat gag
2880

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

136



ggc tac

3204

Gly Tyr
1055

caa agg

3249

Gln Arg
1070

atc cat

3294

Ile His
1085

aaa gag

3339

Lys Glu
1100

ttt gag

3384

Phe Glu
1115

gtg gaa

3429

Val Glu
1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc
3699
Gly Ala

ata

Ile

att

Ile

tct

Ser

gag

Glu

aca

Thr

tgc

Cys

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

atg

Met

cga

Arg

att

Ile

tat

Tyr

gtg

Val

ctt

Leu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

gat

Asp

tgg

Trp

cat

His

aaa

Lys

gaa

Glu

att

Ile

tac

Tyr

att

Ile

gcc

Ala

tgg

Trp

gca

Ala

aag

Lys

aca

Thr

tat

Tyr

ttc

Phe

atg

Met

atg

Met

ggc

Gly

agc

Ser

aga

Arg

Ccca

Pro

agc

Ser

cca

Pro

ttc

Phe

cta

Leu
1060

ctg

Leu
1075

agt

Ser
1090

gca

Ala
1105

tta

Leu
1120

gag

Glu
1135

aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser

cct

Pro

ctc

Leu

gga

Gly

ctg

Leu

cca

Pro

cat

His

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

ggc

Gly

agc

Ser

cat

His

tac

Tyr

tcc

Ser

cta

Leu

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

137

tta

Leu

atg

Met

gtg

Val

aat

Asn

aaa

Lys

cat

His

cag

Gln

att

Ile

aga

Arg

CcCcC

Pro

cac

His

tac

Tyr

gta

Val

ggc

Gly

ttc

Phe

ctc

Leu

gct

Ala

gct

Ala

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

atg

Met
1065

agc

Ser
1080

act

Thr
1095

tat

Tyr
1110

gga

Gly
1125

999

Gly
1140

CcccC

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser

gct

Ala

aat

Asn

gta

Val

cca

Pro

att

Ile

atg

Met

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

cag

Gln

gaa

Glu

cga

Arg

ggt

Gly

tgg

Trp

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

gat

Asp

aac

Asn

aaa

Lys

gtt

Val

c99

Arg

aca

Thr

atg

Met

Ccaa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile



1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gtc

Val

atg

Met

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

gag

Glu

ttt

Phe

cac

His

cca

Pro

aca

Thr

tat

Tyr

ctt

Leu

acc

Thr

cac

His

cac

His

atg

Met

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

gat

Asp

tta

Leu

aat

Asn

Ccca

Pro

ggc

Gly

aaa

Lys

aat

Asn

Ccaa

Gln

gag

Glu

gta

Val

aag

Lys

1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys
1300

gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

tca

Ser

gcc

Ala

agt

Ser

caa

Gln

cag

Gln

ctc

Leu

138

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

gat

Asp

acc

Thr

aat

Asn

gtg

Val

gga

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

1230
act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

att

Ile

cct

Pro

aga

Arg

cag

Gln

tct

Ser

agt

Ser

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

act

Thr

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

caa

Gln

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro

gct

Ala

aaa

Lys

cag

Gln

aca

Thr

ctt

Leu

gat

Asp



ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

caa att

4464

Gln Ile
1475

caa agg

4509

Gln Arg
1490

tcg ggc
4554

Ser Gly
1505

tgt cgc

4599

Cys Arg
1520

att ggg
4644

Ile Gly
1535

cgc tgc

4689

Arg Cys
1550

tgc agg
4734
Cys Arg

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

cgc

Arg

aac

Asn

ttt

Phe

tgt

Cys

CcccC

Pro

atg

Met

aag

Lys

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

tca

Ser

gtc

Val

cag

Gln

gag

Glu

999

Gly

gtg

Val

acc

Thr

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

gtt

Val

tcc

Ser

ctg

Leu

cgc

Arg

aag

Lys

cag

Gln

acc

Thr

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

gcc

Ala

tgc

Cys

agc

Ser

atg

Met

act

Thr

gtg

Val

tgc

Cys

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

aag

Lys
1480

CcccC

Pro
1495

tgt

Cys
1510

gag

Glu
1525

gtg

Val
1540

g99

Gly
1555

aac

Asn

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

gat

Asp

aag

Lys

cag

Gln

aag

Lys

gcc

Ala

atg

Met

gtc

Val

CCccC

Pro

cag

Gln

aca

Thr

ctt

Leu

atg

Met

gac

Asp

cat

His

ctg

Leu

acc

Thr

tgc

Cys

atc

Ile

atc

Ile

tgc

Cys

139

aat

Asn

cct

Pro

cga

Arg

gag

Glu

aac

Asn

cct

Pro

gag

Glu

tca

Ser

atg

Met

gat

Asp

tct

Ser

CcCccC

Pro

ggc

Gly

gtg

Val

att

Ile

gtt

Val

tct

Ser

aaa

Lys

gtc

Val

gcg

Ala

ctc

Leu

gtg

Val

gga

Gly

ctg

Leu

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

cct

Pro
1470

act

Thr
1485

cct

Pro
1500

tgc

Cys
1515

aat

Asn
1530

tgc

Cys
1545

ttc

Phe
1560

ggt

Gly

gta

Val

aac

Asn

CcccC

Pro

ggc

Gly

tcc

Ser

tgg

Trp

gtc

Val

tgc

Cys

ggc

Gly

acg

Thr

aag

Lys

tac

Tyr

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

ttt

Phe

acc

Thr

tgc

Cys

cca

Pro

act

Thr

acc

Thr

ctg

Leu

aag

Lys

gtt

Val

cta

Leu

agt

Ser

gag

Glu

atc

Ile

ggt

Gly

CccC

Pro

agc

Ser

gtc

Val

tgc

Cys

gag

Glu

gaa

Glu



1565

gaa aat

4779

Glu Asn
1580

tgc acc

4824

Cys Thr
1595

gat gag

4869

Asp Glu
1610

aat gag

4914

Asn Glu
1625

cca ccc

4959

Pro Pro
1640

atg aaa

5004

Met Lys
1655

tgc aac

5049

Cys Asn
1670

tgt aag

5094

Cys Lys
1685

tgt gcc

5139

Cys Ala
1700

gac cag

5184

Asp Gln
1715

gtg gcc

5229

Val Ala
1730

aac

Asn

att

Ile

acg

Thr

aga

Arg

ttt

Phe

att

Ile

gac

Asp

tct

Ser

agc

Ser

tgc

Cys

ctg

Leu

aca

Thr

cag

Gln

ctc

Leu

gga

Gly

gat

Asp

cca

Pro

atc

Ile

gaa

Glu

aaa

Lys

tcc

Ser

cac

His

ggt

Gly

cta

Leu

cag

Gln

gag

Glu

gaa

Glu

ggc

Gly

act

Thr

gta

Val

gcc

Ala

tgc

Cys

tgc

Cys

gaa

Glu

aga

Arg

gat

Asp

tac

Tyr

cac

His

acc

Thr

gcc

Ala

gag

Glu

atg

Met

tgc

Cys

acc

Thr

1570
tgt

Cys
1585

gga

Gly
1600

ggc

Gly
1615

ttc

Phe
1630

aag

Lys
1645

tgc

Cys
1660

agg

Arg
1675

gtg

Val
1690

tac

Tyr
1705

tct

Ser
1720

aat

Asn
1735

tgt

Cys

gga

Gly

tgt

Cys

tgg

Trp

tgt

Cys

tgt

Cys

ctg

Leu

gat

Asp

tcc

Ser

ccg

Pro

ggc

Gly

999

Gly

cag

Gln

gat

Asp

gag

Glu

ctg

Leu

gac

Asp

cag

Gln

atc

Ile

att

Ile

aca

Thr

tct

Ser

140

aga

Arg

atc

Ile

act

Thr

aag

Lys

gct

Ala

aca

Thr

tat

Tyr

cac

His

gac

Asp

cgg

Arg

gtt

Val

tgt

Cys

atg

Met

cac

His

agg

Arg

gag

Glu

tgt

Cys

gtc

Val

tac

Tyr

atc

Ile

acg

Thr

gtg

Val

1575
ttg

Leu
1590

aca

Thr
1605

ttc

Phe
1620

gtc

Val
1635

gga

Gly
1650

gag

Glu
1665

aag

Lys
1680

tgc

Cys
1695

aac

Asn
1710

gag

Glu
1725

tac

Tyr
1740

cct

Pro

ctg

Leu

tgc

Cys

aca

Thr

ggt

Gly

gag

Glu

gtg

Val

cag

Gln

gat

Asp

CcccC

Pro

cat

His

acg

Thr

aag

Lys

aag

Lys

ggc

Gly

aaa

Lys

cct

Pro

gga

Gly

ggc

Gly

gtg

Val

atg

Met

gag

Glu

gct

Ala

cgt

Arg

gtc

Val

tgc

Cys

att

Ile

gag

Glu

agc

Ser

aaa

Lys

cag

Gln

cag

Gln

gtt

Val



ctc

5274

Leu

tga

5280

aat

Asn
174

tga

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

<220>
<223>

<400>

gcc atg gag tgc aaa

Ala Met Glu Cys Lys

5

152
1758
PRT

tgc tcc ccc agg aag

Cys Ser Pro Arg Lys

1750

Artificial Sequence

Synthetic Construct

152

Met Glu Ile Glu Leu

1

Cys

Trp

Phe

Tyr

65

Ala

Ala

His

Glu

Asp
145

Phe

Asp

Pro

50

Lys

Lys

Glu

Pro

Gly

130

Lys

Ser Ala Thr
20

Tyr Met Gln
35

Pro Arg Val

Lys Thr Leu

Pro Arg Pro
85

Val Tyr Asp
100

Val Ser Leu
115

Ala Glu Tyr

Val Phe Pro

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

His

Asp

Gly
150

Thr

Arg

Asp

Lys

55

Val

Trp

Val

Ala

Asp

135

Gly

Cys

Tyr

Leu

40

Ser

Glu

Met

Val

Val

120

Gln

Ser

Phe

Tyr

25

Gly

Phe

Phe

Gly

Ile

105

Gly

Thr

His

Phe

10

Leu

Glu

Pro

Thr

Leu

90

Thr

Val

Ser

Thr

141

Leu

Gly

Leu

Phe

Asp

75

Leu

Leu

Ser

Gln

Tyr
155

1755

Cys

Ala

Pro

Asn

60

His

Gly

Lys

Tyr

Arg

140

Val

Leu

Val

Val

45

Thr

Leu

Pro

Asn

Trp

125

Glu

Trp

tgc agc aag

Cys Ser Lys

Leu

Glu

30

Asp

Ser

Phe

Thr

Met

110

Lys

Lys

Gln

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

Ala

Glu

Val

Phe

Ser

Arg

Val

Ile

80

Gln

Ser

Ser

Asp

Leu
160



Lys

Tyr

Gly

Gln

Lys

225

Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Gln

Leu

Pro

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Asn

Ser

Leu

195

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

Gly

His

180

Leu

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Pro

165

Val

Val

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Asn

Asp

375

Arg

Ser

Val

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Glu

360

Val

Ser

Asp

Lys

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Val

Val

Pro

170

Asp

Ser

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

Ala

Arg

Ala

142

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Glu

Phe

Lys

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

His

300

Gln

Ser

Cys

Asp

Asp

380

Lys

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Asp

Asn

Lys

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp

Ser

Thr



385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Val

Leu

Ile
610

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Gln

580

Ser

Arg

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro
615

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

143

395

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Asp

Trp

Val
620

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Ala

415

Leu

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

400

Pro

Asn

Met

Glu

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu

Val

Glu

Asp



Pro

625

Phe

Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Gln

Ala

Leu

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Ser

Val

Arg

Phe

Ser

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Pro

Glu

835

Asn

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

820

Arg

Arg

Ala

Gln

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

805

Ser

Leu

Ala

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Phe

Trp

Gln

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Asp

Ser

Ile

Val

Gln

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Lys

Tyr

840

Gly

Met

Cys

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Lys

825

Gly

Ser

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

810

Thr

Met

Val

144

Ser

635

His

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Arg

Ser

Pro

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

His

Ser

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Tyr

Ser

845

Phe

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Phe

830

Pro

Lys

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Ile

Glu

815

Ile

His

Lys

Val

640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn

Ala

Val

Val



850 855 860

Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
865 870 875 880

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

145



Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser

Tyr

Arg

His
1085

Glu
1100

Glu
1115

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Met

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Ile

Tyr

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

His

Lys

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Met

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Ser
1090

Ala
1105

Leu
1120

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Cys

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Val

Phe

His

Asp

His

Tyr

Ser

Leu

Cys

Gln

Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

146

Val

Asn

Lys

His

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Asn

Phe

Leu

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Thr
1095

Tyr
1110

Gly
1125

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Cys

Val

Pro

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Arg

Gly

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Lys

Val

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro



Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

Gln

Gln

Ser

1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile
1475

Arg
1490

Gly
1505

Met

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Arg

Asn

Phe

Glu

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

Ser

Val

Gln

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Val

Ser

Leu

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

Ala

Cys

Ser

1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Lys
1480

Pro
1495

Cys
1510

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Asp

Lys

Gln

Lys

Ser

Ala

Ser

Gln

Gln

Leu

Gln

Thr

Leu

Met

Asp

His

Leu

Thr

147

Asp

Thr

Asn

Val

Gly

Ile

Asn

Pro

Arg

Glu

Asn

Pro

Glu

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Ser

Lys

Val

Ala

1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Pro
1470

Thr
1485

Pro
1500

Cys
1515

Ile

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Ser

Trp

Val

Cys

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Phe

Thr

Cys

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Ile

Gly

Pro

Ser



Cys

Ile

Arg

Cys

Glu

Cys

Asp

Asn

Pro

Met

Cys

Cys

Cys

Asp

Val

Arg
1520

Gly
1535

Cys
1550

Arg
1565

Asn
1580

Thr
1595

Glu
1610

Glu
1625

Pro
1640

Lys
1655

Asn
1670

Lys
1685

Ala
1700

Gln
1715

Ala

Cys

Pro

Met

Lys

Asn

Ile

Thr

Arg

Phe

Ile

Asp

Ser

Ser

Cys

Leu

Glu

Gly

Val

Thr

Thr

Gln

Leu

Gly

Asp

Pro

Ile

Glu

Lys

Ser

His

Arg

Lys

Gln

Thr

Gly

Leu

Gln

Glu

Glu

Gly

Thr

Val

Ala

Cys

Cys

Met

Thr

Val

Cys

Glu

Arg

Asp

Tyr

His

Thr

Ala

Glu

Met

Cys

Thr

Glu
1525

Val
1540

Gly
1555

Asn
1570

Cys
1585

Gly
1600

Gly
1615

Phe
1630

Lys
1645

Cys
1660

Arg
1675

Val
1690

Tyr
1705

Ser
1720

Asn

Ala

Met

Val

Pro

Cys

Gly

Cys

Trp

Cys

Cys

Leu

Asp

Ser

Pro

Gly

Cys Met

Ile Asp

Ile Ser

Cys Pro

Gly Arg

Gln Ile

Asp Thr

Glu Lys

Leu Ala

Asp Thr

Gln Tyr

Ile His

Ile Asp

Thr Arg

Ser Val

148

Leu

Val

Gly

Leu

Cys

Met

His

Arg

Glu

Cys

Val

Tyr

Ile

Thr

Val

Asn
1530

Cys
1545

Phe
1560

Gly
1575

Leu
1590

Thr
1605

Phe
1620

Val
1635

Gly
1650

Glu
1665

Lys
1680

Cys
1695

Asn
1710

Glu
1725

Tyr

Gly

Thr

Lys

Tyr

Pro

Leu

Cys

Thr

Gly

Glu

Val

Gln

Asp

Pro

His

Thr

Thr

Leu

Lys

Thr

Lys

Lys

Gly

Lys

Pro

Gly

Gly

Val

Met

Glu

Val

Cys

Glu

Glu

Ala

Arg

Val

Cys

Ile

Glu

Ser

Lys

Gln

Gln

Val



Leu

173

Asn
174

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gaa ata

48
Met
1

tgc
96
Cys

tgg
144
Trp

ttt
192
Phe

tac
240
Tyr
65

gct
288
Ala

gct
336
Ala

cat
384

Glu

ttt

Phe

gac

Asp

cct

Pro
50

aaa

Lys

aag

Lys

gag

Glu

cct

0

Ala Met Glu Cys Lys

5

153
4740
DNA

1735

1740

Cys Ser Pro Arg Lys

1750

Artificial Sequence

Fusion Protein

CDS

(1) ..

153

Ile

agt

Ser

tat

Tyr
35

cct

Pro

aag

Lys

cca

Pro

gtt

Val

gtc

(4740)

gag

Glu

gcc

Ala
20

atg

Met

aga

Arg

act

Thr

agg

Arg

tat

Tyr
100

agt

ctc

Leu
5

acc

Thr

caa

Gln

gtg

Val

ctg

Leu

cca

Pro
85

gat

Asp

ctt

tcc

Ser

aga

Arg

agt

Ser

cca

Pro

ttt

Phe
70

cccC

Pro

aca

Thr

cat

acc

Thr

aga

Arg

gat

Asp

aaa

Lys
55

gta

Val

tgg

Trp

gtg

Val

gct

tgc

Cys

tac

Tyr

ctc

Leu
40

tct

Ser

gaa

Glu

atg

Met

gtc

Val

gtt

ttc

Phe

tac

Tyr
25

ggt

Gly

ttt

Phe

ttc

Phe

ggt

Gly

att

Ile
105

ggt

ttt

Phe
10

ctg

Leu

gag

Glu

cca

Pro

acg

Thr

ctg

Leu
90

aca

Thr

gta

149

ctg

Leu

ggt

Gly

ctg

Leu

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Leu

tcc

1755

tgc

Cys

gca

Ala

cct

Pro

aac

Asn
60

cac

His

ggt

Gly

aag

Lys

tac

ctt

Leu

gtg

Val

gtg

Val
45

acc

Thr

ctt

Leu

cct

Pro

aac

Asn

tgg

ttg

Leu

gaa

Glu
30

gac

Asp

tca

Ser

ttc

Phe

acc

Thr

atg

Met
110

aaa

cga

Arg
15

ctg

Leu

gca

Ala

gtc

Val

aac

Asn

atc

Ile
95

gct

Ala

gct

Cys Ser Lys

ttc

Phe

tca

Ser

aga

Arg

gtg

Val

atc

Ile
80

cag

Gln

tcc

Ser

tct



His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624
Gly

cag
672
Gln

aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

agt

Ser

gca

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

gaa

Glu

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

cac

His

gct

Ala

tct

Ser
260

gtg

Val

ggt

Gly

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

cac

His

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

aca

Thr

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile
215

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

ttt

Phe
295

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

gtg

Val

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

tcc

Ser

atg

Met
250

gga

Gly

act

Thr

agg

Arg

150

Ser

Ccaa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

ttg

Leu
235

cac

His

tgc

Cys

cct

Pro

aac

Asn

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val
220

atg

Met

aca

Thr

cac

His

gaa

Glu

cat

His
300

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

cgc

Arg

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac

His

cag

Gln

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

gcg

Ala

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile

tcc

Ser



ttg gaa
960
Leu Glu
305

gac ctt
1008
Asp Leu

gat ggc
1056
Asp Gly

caa cta
1104
Gln Leu

ctt act

1152

Leu Thr
370

cct tcc
1200
Pro Ser
385

tgg gta
1248

Trp Val

tta gtc
1296
Leu Val

aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tac

Tyr

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

att

Ile
405

Cccc

Pro

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

gat

Asp

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agc

Ser

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu
410

tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

aga

Arg

151

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu
475

cca

Pro

caa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

Ccaa

Gln

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

atc

Ile

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gct

Ala
415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr

atg

Met
320

cat

His

CcccC

Pro

gat

Asp

tct

Ser

act

Thr
400

CCccC

Pro

aac

Asn

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro



cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

cta

Leu

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

caa

Gln
580

tct

Ser

cgc

Arg

Ccaa

Gln

ttg

Leu

agc

Ser
660

485
gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

att

Ile

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

gga

Gly

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

gat

Asp

CcccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

cag

Gln

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile
585

aac

Asn

cca

Pro

atg

Met

tgt

Cys

act

Thr
665

490
tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

gac

Asp

152

tca

Ser

ctg

Leu

999

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

agc

Ser

gga

Gly

agc

Ser
635

cat

His

ttc

Phe

agg

Arg

cca

Pro

cca

Pro
540

gtt

Val

atc

Ile

gac

Asp

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

ctt

Leu

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

tct

Ser

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg
590

ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

gtc

Val
670

495
cca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

ttc

Phe

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp

ttc

Phe



tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga
2592
Leu Arg

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

cag

Gln

atg

Met

CcccC

Pro

gag

Glu
835

aac

Asn

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

caa

Gln

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe
775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

agt

Ser

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

gac

Asp

att

Ile
810

aca

Thr

atg

Met

gtc

Val

153

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

att

Ile
780

gat

Asp

gat

Asp

cac

His

agc

Ser

cag

Gln

gac

Asp
685

atg

Met

cgg

Arg

aac

Asn

ttg

Leu

tca

Ser
765

cca

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

acc

Thr

gat

Asp

ttt

Phe
830

cca

Pro

aag

Lys

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

ata

Ile

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

acc

Thr

cca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro

act

Thr

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val

gtt

Val



850 855 860

gtt ttc cag gaa ttt act gat ggc tcc ttt act cag ccc tta tac cgt
2640

Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
865 870 875 880

gga gaa cta aat gaa cat ttg gga ctc ctg ggg cca tat ata aga gca

2688

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

gaa gtt gaa gat aat atc atg gta act ttc aga aat cag gcc tct cgt

2736

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

ccc tat tcc ttc tat tct agce ctt att tct tat gag gaa gat cag agg

2784

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

caa gga gca gaa cct aga aaa aac ttt gtc aag cct aat gaa acc aaa

2832

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

act tac ttt tgg aaa gtg caa cat cat atg gca ccc act aaa gat gag
2880

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

154



gaa gat

3159

Glu Asp
1040

ggc tac

3204

Gly Tyr
1055

caa agg

3249

Gln Arg
1070

atc cat

3294

Ile His
1085

aaa gag

3339

Lys Glu
1100

ttt gag

3384

Phe Glu
1115

gtg gaa

3429

Val Glu
1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat
3654
Val Asp

CcccC

Pro

ata

Ile

att

Ile

tct

Ser

gag

Glu

aca

Thr

tgc

Cys

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

act

Thr

atg

Met

cga

Arg

att

Ile

tat

Tyr

gtg

Val

ctt

Leu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

ttt

Phe

gat

Asp

tgg

Trp

cat

His

aaa

Lys

gaa

Glu

att

Ile

tac

Tyr

att

Ile

gcc

Ala

tgg

Trp

gca

Ala

aaa

Lys

aca

Thr

tat

Tyr

ttc

Phe

atg

Met

atg

Met

ggc

Gly

agc

Ser

aga

Arg

cca

Pro

agc

Ser

cca

Pro

gag

Glu
1045

cta

Leu
1060

ctg

Leu
1075

agt

Ser
1090

gca

Ala
1105

tta

Leu
1120

gag

Glu
1135

aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met

aat

Asn

cct

Pro

ctc

Leu

gga

Gly

ctg

Leu

cca

Pro

cat

His

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

tat

Tyr

ggc

agc

Ser

cat
His

tac

Tyr

tcc

Ser

cta

Leu

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

att

Ile

155

cgc

Arg

tta

Leu

atg

Met

gtg

Val

aat

Asn

aaa

Lys

cat

His

cag

Gln

att

Ile

aga

Arg

CcCcC

Pro

cac

His

ttc

Phe

gta

Val

ggc

Gly

ttc

Phe

ctc

Leu

gct

Ala

gct

Ala

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

cat

His
1050

atg

Met
1065

agc

Ser
1080

act

Thr
1095

tat

Tyr
1110

gga

Gly
1125

999

Gly
1140

CcccC

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile

gca

Ala

gct

Ala

aat

Asn

gta

Val

cca

Pro

att

Ile

atg

Met

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

atc

Ile

cag

Gln

gaa

Glu

cga

Arg

ggt

Gly

tgg

Trp

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

aat

Asn

gat

Asp

aac

Asn

aaa

Lys

gtt

Val

cg99

Arg

aca

Thr

atg

Met

Ccaa

Gln

gga

Gly

aag

Lys

cag

Gln



1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gtc

Val

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

gag

Glu

ttt

Phe

cac

His

cca

Pro

aca

Thr

aag

Lys

ctt

Leu

acc

Thr

cac

His

cac

His

atg

Met

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

gga

Gly

ttc

Phe

gat

Asp

tta

Leu

aat

Asn

Ccca

Pro

ggc

Gly

aaa

Lys

aat

Asn

Caa

Gln

gag

Glu

gta

Val

1210
tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys
1300

gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

act

Thr

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

tca

Ser

gcc

Ala

agt

Ser

caa

Gln

cag

Gln

156

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

gat

Asp

acc

Thr

aat

Asn

gtg

Val

gga

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

gta

Val

1215
tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

att

Ile

cct

Pro

aga

Arg

cag

Gln

tct

Ser

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

act

Thr

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro

gct

Ala

aaa

Lys

cag

Gln

aca

Thr

ctt

Leu



acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

caa att

4464

Gln Ile
1475

tgc aac

4509

Cys Asn
1490

tgt aag

4554

Cys Lys
1505

tgt gcc

4599

Cys Ala
1520

gac cag

4644

Asp Gln
1535

gtg gcc
4689
Val Ala

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

cgc

Arg

gac

Asp

tct

Ser

agc

Ser

tgc

Cys

ctg

Leu

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

tca

Ser

atc

Ile

gaa

Glu

aaa

Lys

tcc

Ser

cac

His

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

gtt

Val

act

Thr

gta

Val

gcc

Ala

tgc

Cys

tgc

Cys

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

gcc

Ala

gcc

Ala

gag

Glu

atg

Met

tgc

Cys

acc

Thr

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

aag

Lys
1480

agg

Arg
1495

gtg

Val
1510

tac

Tyr
1525

tct

Ser
1540

aat

Asn

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

gat

Asp

aag

Lys

ctg

Leu

gat

Asp

tcc

Ser

ccg

Pro

ggc

Gly

ctc

Leu

cag

Gln

aca

Thr

ctt

Leu

atg

Met

gac

Asp

cat

His

cag

Gln

atc

Ile

att

Ile

aca

Thr

tct

Ser

157

atc

Ile

aat

Asn

cct

Pro

cga

Arg

gag

Glu

aac

Asn

cct

Pro

tat

Tyr

cac

His

gac

Asp

cgg

Arg

gtt

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

tct

Ser

aaa

Lys

gtc

Val

tac

Tyr

atc

Ile

acg

Thr

gtg

Val

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

cct

Pro
1470

act

Thr
1485

aag

Lys
1500

tgc

Cys
1515

aac

Asn
1530

gag

Glu
1545

tac

Tyr

agt

Ser

gta

Val

aac

Asn

CcccC

Pro

ggc

Gly

tcc

Ser

tgg

Trp

gtg

Val

cag

Gln

gat

Asp

cccC

Pro

cat

His

caa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

ttt

Phe

acc

Thr

gga

Gly

ggc

Gly

gtg

Val

atg

Met

gag

Glu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

atc

Ile

ggt

Gly

agc

Ser

aaa

Lys

cag

Gln

cag

Gln

gtt

Val



ctc

4734

Leu

tga

4740

155
aat

Asn
156

tag

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

<220>
<223>

<400>

0

gcc atg gag tgc aaa

Ala Met Glu Cys Lys

5

154
1578
PRT

1555

1560

tgc tcc ccc agg aag

Cys Ser Pro Arg Lys

1570

Artificial Sequence

Synthetic Construct

154

Met Glu Ile Glu Leu

1

Cys

Trp

Phe

Tyr

65

Ala

Ala

His

Glu

Asp

Phe

Asp

Pro

50

Lys

Lys

Glu

Pro

Gly

130

Lys

Ser Ala Thr
20

Tyr Met Gln
35

Pro Arg Val

Lys Thr Leu

Pro Arg Pro
85

Val Tyr Asp
100

Val Ser Leu
115

Ala Glu Tyr

Val Phe Pro

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

His

Asp

Gly

Thr

Arg

Asp

Lys

55

Val

Trp

Val

Ala

Asp

135

Gly

Cys

Tyr

Leu

40

Ser

Glu

Met

Val

Val

120

Gln

Ser

Phe

Tyr

25

Gly

Phe

Phe

Gly

Ile

105

Gly

Thr

His

Phe

10

Leu

Glu

Pro

Thr

Leu

90

Thr

Val

Ser

Thr

158

Leu

Gly

Leu

Phe

Asp

75

Leu

Leu

Ser

Gln

Tyr

1575

Cys

Ala

Pro

Asn

60

His

Gly

Lys

Tyr

Arg

140

Val

Leu

Val

Val

45

Thr

Leu

Pro

Asn

Trp

125

Glu

Trp

tgc agc aag

Cys Ser Lys

Leu

Glu

30

Asp

Ser

Phe

Thr

Met

110

Lys

Lys

Gln

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

Ala

Glu

Val

Phe

Ser

Arg

Val

Ile

80

Gln

Ser

Ser

Asp

Leu



145

Lys

Tyr

Gly

Gln

Lys

225

Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Gln

Leu

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Thr
370

Asn

Ser

Leu

195

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

Met

Arg

355

Asp

Gly

His

180

Leu

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Ser

Pro

165

Val

Val

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Glu

150

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Met

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Asn

Asp
375

Ser

Val

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Glu

360

Val

Asp

Lys

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Val

Pro

170

Asp

Ser

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

Ala

Arg

159

155

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Glu

Phe

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

His

300

Gln

Ser

Cys

Asp

Asp
380

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr

365

Asp

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Asp

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Asp

Asn

160

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp

Ser



Pro

385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Val

Leu

Ile

Phe

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Ile

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Gln

580

Ser

Arg

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

Ile

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Arg

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro

Ser

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

160

Lys

395

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Lys

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Asp

Trp

Val

His

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Lys

Ala

415

Leu

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

Thr

400

Pro

Asn

Met

Glu

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu

Val

Glu

Asp



Pro

625

Phe

Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Gln

Ala

610

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Ser

Val

Phe

Ser

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Pro

Glu
835

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

820

Arg

Ala

Gln

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

805

Ser

Leu

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Phe

Trp

615

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Asp

Ile

Val

Gln

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Lys

Tyr
840

Met

Cys

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Lys

825

Gly

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

810

Thr

Met

161

Ser

635

His

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Arg

Ser

620

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

His

Ser

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Tyr

Ser
845

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Phe

830

Pro

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Ile

Glu

815

Ile

His

Val

640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn

Ala

Val



Leu Arg Asn Arg Ala Gln Ser Gly Ser Val Pro Gln Phe Lys Lys Val
850 855 860

Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
865 870 875 880

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn

162



Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser

Tyr

1070

His
1085

Glu
1100

Glu
1115

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Ile

Tyr

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

His

Lys

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Pro

1075

Ser
1090

Ala
1105

Leu
1120

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Val

Phe

His

His

Tyr

Ser

Leu

Cys

Gln

Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

163

Val

Asn

Lys

His

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Phe

Leu

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

1080

Thr
1095

Tyr
1110

Gly
1125

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Val

Pro

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Arg

Gly

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Lys

Val

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu



Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

Gln

Cys

Cys

Met
1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile
1475

Asn
1490

Lys

Glu

Met

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Arg

Asp

Ser

Leu

Glu

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

Ser

Ile

Glu

Met

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Val

Thr

Val

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

Ala

Ala

Glu

Cys
1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Lys
1480

Arg
1495

Val

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Asp

Lys

Leu

Asp

Leu Asn

Ser Asp

Ala Thr

Ser Asn

Gln Val

Gln Gly

Leu Ile

Gln Asn

Thr Pro

Leu Arg

Met Glu

Asp Asn

His Pro

Gln Tyr

Ile His

164

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Ser

Lys

Val

Tyr

Cys
1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Pro
1470

Thr
1485

Lys
1500

Cys

Ser

Ile

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Ser

Trp

Val

Gln

Met

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Phe

Thr

Gly

Gly

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Ile

Gly

Ser

Lys



1505 1510 1515

Cys Ala Ser Lys Ala Met Tyr Ser Ile Asp Ile Asn
1520 1525 1530

Asp Gln Cys Ser Cys Cys Ser Pro Thr Arg Thr Glu
1535 1540 1545

Val Ala Leu His Cys Thr Asn Gly Ser Val Val Tyr
1550 1555 1560

Leu Asn Ala Met Glu Cys Lys Cys Ser Pro Arg Lys
1565 1570 1575

<210> 155

<211> 6939

<212> DNA

<213> Artificial Sequence

<220>

<223> Fusion Protein

<220>

<221> CDS

<222> (1)..(6939)

<400> 155

atg gaa ata gag ctc tcc acc tgc ttc ttt ctg tgc ctt

48

Met Glu Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu

1 5 10

tgc ttt agt gcc acc aga aga tac tac ctg ggt gca gtg

96

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

20 25

tgg gac tat atg caa agt gat ctc ggt gag ctg cct gtg

144

Trp Asp Tyr Met Gln Ser Asp Leu Gly Glu Leu Pro Val

35 40 45

ttt cct cct aga gtg cca aaa tct ttt cca ttc aac acc

192

Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe Asn Thr
50 55 60

tac aaa aag act ctg ttt gta gaa ttc acg gat cac ctt

240

Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Asp His Leu

65 70 75

165

Asp

Pro

His

Cys

ttg

Leu

gaa

Glu
30

gac

Asp

tca

Ser

ttc

Phe

Val

Met

Glu

Ser

cga

Arg
15

ctg

Leu

gca

Ala

gtc

Val

aac

Asn

Gln

Gln

Val

Lys

ttc

Phe

tca

Ser

aga

Arg

gtg

Val

atc

Ile
80



gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624

Gly

cag
672
Gln

aaa
720
Lys
225

gct
768
Ala

gta
816
Val

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

agt

Ser

gca

Ala

aac

Asn

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

tgg

Trp

tct

Ser

agg

Arg

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

cac

His

gct

Ala

tct

Ser

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

tca

Ser

cgg

Arg
245

ctg

Leu

CcccC

Pro

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

gaa

Glu
230

gcc

Ala

cca

Pro

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile
215

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

aag

Lys

cct

Pro

ctg

Leu

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

aac

Asn

aaa

Lys

att

Ile

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

tcc

Ser

atg

Met
250

gga

Gly

166

cta

Leu

ctt

Leu

tcc

Ser

Caa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

ttg

Leu
235

cac

His

tgc

Cys

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val
220

atg

Met

aca

Thr

cac

His

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

cag

Gln

gtc

Val

agg

Arg

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gat

Asp

aat

Asn

aaa

Lys

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

agg

Arg

ggt

Gly
255

tca

Ser

cag

Gln

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly

gat

Asp
240

tat

Tyr

gtc

Val



tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

ctt

1152

Leu

cct

1200

Pro
385

tgg

1248

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

act

Thr
370

tcc

Ser

gta

Trp Val

tta

1296

gtc

Leu Val

aat

1344

Asn

ggc

Gly

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

ctc

Leu

cct

Pro
435

260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tac

Tyr

gcc

Ala
420

cag

Gln

att

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

att

Ile
405

Cccc

Pro

cgg

Arg

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

gat

Asp

att

Ile

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

gac

Asp

ggt

Gly

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aga

Arg

agg

Arg
440

265
acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

agt

Ser
425

aag

Lys

act

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu
410

tat

Tyr

tac

Tyr

167

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

aaa

Lys

aaa

Lys

gaa

Glu

cat

His
300

Ccaa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

agt

Ser

aaa

Lys

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

Caa

Gln

gtc

Val
445

270
cac

His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

tat

Tyr
430

cga

Arg

tca

Ser

gcg

Ala

ttg

Leu

Ccaa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gct

Ala
415

ttg

Leu

ttt

Phe

ata

Ile

tcc

Ser

atg

Met
320

cat

His

Cccc

Pro

gat

Asp

tct

Ser

act

Thr
400

CcccC

Pro

aac

Asn

atg

Met



gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu

aca

Thr

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

ttt

Phe
595

caa

Gln

ttc

Phe

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

Ccaa

Gln
580

tct

Ser

cgc

Arg

caa

Gln

gaa

Glu

gga

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gta

Val

ttt

Phe

gcc

Ala

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

ttt

Phe

ctc

Leu

tcc

Ser

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

gat

Asp

cccC

Pro
615

aac

Asn

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

gag

Glu
600

aat

Asn

atc

Ile

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile
585

aac

Asn

cca

Pro

atg

Met

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

cga

Arg

gct

Ala

cac

His

168

gaa

Glu

gaa

Glu
475

Ccca

Pro

tca

Ser

ctg

Leu

g99

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

agc

Ser

gga

Gly

agc

Ser

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

cca

Pro

cca

Pro
540

gtt

Val

atc

Ile

gac

Asp

tgg

Trp

gtg

Val
620

atc

Ile

att

Ile

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tac

Tyr
605

cag

Gln

aat

Asn

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg
590

ctc

Leu

ctt

Leu

ggc

Gly

cat

His

aca

Thr

tac

Tyr
495

Ccca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

aca

Thr

gag

Glu

tat

Tyr

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val

gag

Glu

gat

Asp

gtt

Val



625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

cag

Gln

atg

Met

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

Ccaa

Gln

tca

Ser

aag

Lys

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

gat

Asp

aag

Lys
805

630
ttg

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

caa

Gln
790

gaa

Glu

tca

Ser

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe
775

gag

Glu

gat

Asp

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

gaa

Glu

ttt

Phe

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

att

Ile

gac

Asp

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

gac

Asp

att

Ile
810

169

635
cat

His

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tat

Tyr
795

tat

Tyr

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

att

Ile
780

gat

Asp

gat

Asp

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

cgg

Arg

aac

Asn

ttg

Leu

tca

Ser
765

Ccca

Pro

gat

Asp

gag

Glu

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

acc

Thr

gat

Asp

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

ata

Ile

gaa

Glu
815

640

tgg

Trp

ttc

Phe

acc

Thr

Ccca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro

act

Thr

tca

Ser
800

aat

Asn



cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

gga gaa
2688
Gly Glu

gaa gtt
2736
Glu Val

ccc tat
2784
Pro Tyr

caa gga

2832

Gln Gly
930

act tac
2880
Thr Tyr
945

ttt gac
2928
Phe Asp

gat gtg
2976
Asp Val

aca ctg
3024
Thr Leu

CcccC

Pro

gag

Glu
835

aac

Asn

cag

Gln

cta

Leu

gaa

Glu

tcc

Ser
915

gca

Ala

ttt

Phe

tgc

Cys

cac

His

aac

Asn

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

aat

Asn

gat

Asp
900

ttc

Phe

gaa

Glu

tgg

Trp

aaa

Lys

tca

Ser
980

cct

Pro

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gaa

Glu
885

aat

Asn

tat

Tyr

cct

Pro

aaa

Lys

gcc

Ala
965

ggc

Gly

gct

Ala

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

cat

His

atc

Ile

tct

Ser

aga

Arg

gtg

Val
950

tgg

Trp

ctg

Leu

cat

His

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

ttg

Leu

atg

Met

agc

Ser

aaa

Lys
935

caa

Gln

gct

Ala

att

Ile

999

Gly

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gga

Gly

gta

Val

ctt

Leu
920

aac

Asn

cat

His

tat

Tyr

gga

Gly

aga

Arg

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ctc

Leu

act

Thr
905

att

Ile

ttt

Phe

cat

His

ttc

Phe

cccC

Pro
985

aca

Thr

atg

Met

gtc

Val

ttt

Phe

ctg

Leu
890

ttc

Phe

tct

Ser

gtc

Val

atg

Met

tct

Ser
970

ctt

Leu

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

g99

Gly

aga

Arg

tat

Tyr

aag

Lys

gca

Ala
955

gat

Asp

ctg

Leu

cac

His

agc

Ser

cag

Gln
860

cag

Gln

cca

Pro

aat

Asn

gag

Glu

cct

Pro
940

CccC

Pro

gtt

Val

gtc

Val

tat

Tyr

tcc

Ser
845

ttc

Phe

CcccC

Pro

tat

Tyr

cag

Gln

gaa

Glu
925

aat

Asn

act

Thr

gac

Asp

tgc

Cys

ttt att gct

Phe Ile Ala
830

cca cat gtt

Pro His Val

aag aaa gtt

Lys Lys Val

tta tac cgt

Leu Tyr Arg
880

ata aga gca

Ile Arg Ala
895

gcc tct cgt

Ala Ser Arg
910

gat cag agg

Asp Gln Arg

gaa acc aaa

Glu Thr Lys

aaa gat gag

Lys Asp Glu
960

ctg gaa aaa

Leu Glu Lys
975

cac act aac

His Thr Asn
990

caa gtg aca gta cag gaa ttt gct

Gln Val Thr Val Gln

170

Glu Phe Ala



ctg ttt

3069

Leu Phe
1010

gaa aat

3114

Glu Asn
1025

gaa gat

3159

Glu Asp
1040

ggc tac

3204

Gly Tyr
1055

caa agg

3249

Gln Arg
1070

atc cat

3294

Ile His
1085

aaa gag

3339

Lys Glu
1100

ttt gag

3384

Phe Glu
1115

gtg gaa

3429

Val Glu
1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

995
ttc

Phe

atg

Met

Cccc

Pro

ata

Ile

att

Ile

tct

Ser

gag

Glu

aca

Thr

tgc

Cys

ctg

Leu

gga

Gly

acc

Thr

gaa

Glu

act

Thr

atg

Met

cga

Arg

att

Ile

tat

Tyr

gtg

Val

ctt

Leu

gtg

Val

cac

His

atc

Ile

aga

Arg

ttt

Phe

gat

Asp

tgg

Trp

cat

His

aaa

Lys

gaa

Glu

att

Ile

tac

Tyr

att

Ile

ttt

Phe

aac

Asn

aaa

Lys

aca

Thr

tat

Tyr

ttc

Phe

atg

Met

atg

Met

ggc

Gly

agc

Ser

aga

Arg

1000
gat gag
Asp Glu
1015
tgc agg
Cys Arg
1030
gag aat
Glu Asn
1045
cta cct
Leu Pro
1060
ctg ctc
Leu Leu
1075
agt gga
Ser Gly
1090
gca ctg
Ala Leu
1105
tta cca
Leu Pro
1120
gag cat
Glu His
1135
aat aag
Asn Lys
1150
gat ttt
Asp Phe
1165

acc

Thr

gct

Ala

tat

Tyr

ggc

Gly

agc

Ser

cat

His

tac

Tyr

tcc

Ser

cta

Leu

tgt

Cys

cag

Gln
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aaa

Lys

CcCcC

Pro

cgc

Arg

tta

Leu

atg

Met

gtg

Val

aat

Asn

aaa

Lys

cat

His

cag

Gln

att

Ile

agc

Ser

tgc

Cys

ttc

Phe

gta

Val

ggc

Gly

ttc

Phe

ctc

Leu

gct

Ala

gct

Ala

act

Thr

aca

Thr

1005
tgg tac
Trp Tyr
1020
aat atc
Asn Ile
1035
cat gca
His Ala
1050
atg gct
Met Ala
1065
agc aat
Ser Asn
1080
act gta
Thr Val
1095
tat cca
Tyr Pro
1110
gga att
Gly 1Ile
1125
ggg atg
Gly Met
1140
ccc ctg
Pro Leu
1155
gct tca
Ala Ser
1170

ttc

Phe

cag

Gln

atc

Ile

cag

Gln

gaa

Glu

cga

Arg

ggt

Gly

tgg

Trp

agc

Ser

gga

Gly

gga

Gly

act

Thr

atg

Met

aat

Asn

gat

Asp

aac

Asn

aaa

Lys

gtt

Val

cgg

Arg

aca

Thr

atg

Met

caa

Gln



tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga
4059
Ala Arg

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

atg

Met

tac

Tyr

ctt

Leu

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

gag

Glu

ttt

Phe

cac

His

gcc

Ala

tgg

Trp

gca

Ala

aag

Lys

ctt

Leu

acc

Thr

cac

His

cac

His

atg

Met

agt

Ser

acc

Thr

ctc

Leu

cca

Pro

agc

Ser

Ccca

Pro

ttc

Phe

gat

Asp

tta

Leu

aat

Asn

Ccca

Pro

ggc

Gly

aaa

Lys

aat

Asn

caa

Gln

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys
1300

gca

Ala
1315

atg

Met
1330

g99

Gly

ctg

Leu

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

ata

Ile

ttt

Phe

agg

Arg

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

tca

Ser

gcc

Ala

agt

Ser
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aga

Arg

CCccC

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

gat

Asp

acc

Thr

aat

Asn

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

gca

Ala

tgg

Trp

gcc

Ala

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

cag

Gln
1320

tct

Ser
1335

tagg

Trp

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

att

Ile

cct

Pro

aga

Arg

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

act

Thr

tca

Ser

cct

Pro

gga

Gly

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro

gct

Ala

aaa

Lys

cag

Gln



1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

cgc agc

4464

Arg Ser
1475

gag agg

4509

Glu Arg
1490

gct cca

4554

Ala Pro
1505

aat

Asn

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

ttt

Phe

ctc

Leu

gca

Ala

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

caa

Gln

tgg

Trp

agc

Ser

aaa

Lys

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

aag

Lys

acc

Thr

cct

Pro

gag

Glu

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

aaa

Lys

ggt

Gly

gct

Ala

1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

aca

Thr
1480

ggc

Gly
1495

gca

Ala
1510

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

gat

Asp

cga

Arg

tct

Ser

cca

Pro

caa

Gln

cag

Gln

ctc

Leu

cag

Gln

aca

Thr

ctt

Leu

atg

Met

gag

Glu

cac

His

tct

Ser

gct

Ala
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gtg

Val

gga

atc

Ile

aat

Asn

cct

Pro

cga

Arg

gag

Glu

gat

Asp

tat

Tyr

gcc

Ala

ccg

Pro

gac

Asp

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

gaa

Glu

ttt

Phe

tct

Ser

tcc

Ser

1350
ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

aat

Asn
1470

att

Ile
1485

cca

Pro
1500

gct

Ala
1515

cag

Gln

tct

Ser

agt

Ser

gta

Val

aac

Asn

CcccC

Pro

ggc

Gly

cag

Gln

gct

Ala

gct

Ala

cct

Pro

aag

Lys

ctg

Leu

Ccaa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

agc

Ser

gca

Ala

gca

Ala

gct

Ala

aca

Thr

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

CccC

Pro

gtg

Val

cct

Pro

gcc

Ala



tct cca

4599

Ser Pro
1520

tcc gct

4644

Ser Ala
1535

gct gca

4689

Ala Ala
1550

gct cca

4734

Ala Pro
1565

tct cca

4779

Ser Pro
1580

tcc gct

4824

Ser Ala
1595

gct gca

4869

Ala Ala
1610

gct cca

4914

Ala Pro
1625

tct ccc

4959

Ser Pro
1640

tcc gct

5004

Ser Ala
1655

gct gca

5049

Ala Ala
1670

gct cca
5094
Ala Pro

gct

Ala

cct

Pro

cca

Pro

gca

Ala

gct

Ala

cct

Pro

cca

Pro

gca

Ala

gct

Ala

cct

Pro

cca

Pro

gca

Ala

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gct

Ala

gct

Ala

agc

Ser

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

gct

Ala

tct

Ser

tcc

Ser

gct

Ala

gct

Ala

tct

Ser

tcc

Ser

gct

Ala

gct

Ala

tct

Ser

tcc

Ser

gct

Ala

cca

Pro
1525

CccC

Pro
1540

gct

Ala
1555

gca

Ala
1570

cca

Pro
1585

cca

Pro
1600

gct

Ala
1615

gca

Ala
1630

Ccca

Pro
1645

cca

Pro
1660

gct

Ala
1675

gca

Ala

gca

Ala

gct

Ala

cct

Pro

Ccca

Pro

gca

Ala

gct

Ala

cct

Pro

cca

Pro

gca

Ala

gct

Ala

cct

Pro

cca

Pro

agc

Ser

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gct

Ala

gct

Ala
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cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala

cgc

Arg

gct

Ala

gct

Ala

tct

Ser

tcc

Ser

gct

Ala

gct

Ala

tct

Ser

tcc

Ser

gct

Ala

gct

Ala

tct

Ser

gct

Ala

gca

Ala
1530

cca

Pro
1545

cca

Pro
1560

gct

Ala
1575

gca

Ala
1590

cca

Pro
1605

cca

Pro
1620

gct

Ala
1635

gca

Ala
1650

cca

Pro
1665

cca

Pro
1680

cct

Pro

cca

Pro

gca

Ala

gct

Ala

cct

Pro

cca

Pro

gca

Ala

gct

Ala

cct

Pro

cca

Pro

gca

Ala

gct

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

tct

Ser



1685

cca gct

5139

Pro Ala
1700

gct cct

5184

Ala Pro
1715

gca cca

5229

Ala Pro
1730

cca gca

5274

Pro Ala
1745

cca gct

5319

Pro Ala
1760

gct cct

5364

Ala Pro
1775

gca cca

5409

Ala Pro
1790

cca gca

5454

Pro Ala
1805

cca gct

5499

Pro Ala
1820

gct cct

5544

Ala Pro
1835

gca cca

5589

Ala Pro
1850

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gct

Ala

gct

Ala

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

gct

Ala

tct

Ser

tcc

Ser

gct

Ala

gct

Ala

tct

Ser

tcc

Ser

gct

Ala

gct

Ala

tct

Ser

tcc

Ser

cca

Pro

cca

Pro

gct

Ala

gca

Ala

Ccca

Pro

cca

Pro

gct

Ala

gca

Ala

Ccca

Pro

Ccc

Pro

gct

Ala

1690

gca

Ala
1705

gct

Ala
1720

cct

Pro
1735

Ccca

Pro
1750

gca

Ala
1765

gct

Ala
1780

cct

Pro
1795

Ccca

Pro
1810

gca

Ala
1825

gct

Ala
1840

cct

Pro
1855

agc

Ser

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gct

Ala

cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala
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gct

Ala

gct

Ala

tct

Ser

tcc

Ser

gct

Ala

gct

Ala

tct

Ser

tcc

Ser

gct

Ala

gct

Ala

tct

Ser

gca

Ala

cca

Pro

Cccc

Pro

gct

Ala

gca

Ala

cca

Pro

cca

Pro

gct

Ala

gca

Ala

cca

Pro

cca

Pro

1695
cca

Pro
1710

gca

Ala
1725

gct

Ala
1740

cct

Pro
1755

cca

Pro
1770

gca

Ala
1785

gct

Ala
1800

cct

Pro
1815

cca

Pro
1830

gca

Ala
1845

gct

Ala
1860

gct

Ala

agc

Ser

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

gct

Ala

gct

Ala

agc

Ser

gca

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

gcc

Ala

ccg

Pro

cct

Pro

cct

Pro

tcc

Ser

gct

Ala

gct

Ala

tct

Ser

tcc

Ser

gct

Ala

gct

Ala

tct

Ser

tcc

Ser

gct

Ala

gct

Ala



cca gca

5634

Pro Ala
1865

cca gct

5679

Pro Ala
1880

cct gct

5724

Pro Ala
1895

ttg gcc

5769

Leu Ala
1910

tgc ctt

5814

Cys Leu
1925

gtg ggc

5859

Val Gly
1940

gac atg

5904

Asp Met
1955

cag aag

5949

Gln Lys
1970

ctg cat

5994

Leu His
1985

gag gtg

6039

Glu Val
2000

aag agt

6084

Lys Ser
2015

atc aat
6129
Ile Asn

agc

Ser

gca

Ala

gcc

Ala

tca

Ser

CcccC

Pro

cag

Gln

gag

Glu

Cccc

Pro

gaa

Glu

gtg

Val

gtc

Val

gag

Glu

cct

Pro

cct

Pro

acc

Thr

acc

Thr

gac

Asp

ttc

Phe

gat

Asp

tgt

Cys

ggc

Gly

act

Thr

ggc

Gly

tgt

Cys

gct

Ala

gct

Ala

ggt

Gly

gcc

Ala

aag

Lys

tgg

Trp

gcc

Ala

gag

Glu

gag

Glu

ggc

Gly

tcc

Ser

gtc

Val

gca

Ala

cca

Pro

aac

Asn

acc

Thr

gtg

Val

gag

Glu

gtg

Val

gac

Asp

tgc

Cys

tca

Ser

cag

Gln

cga

Arg

cca

Pro
1870

gca

Ala
1885

tcc

Ser
1900

aat

Asn
1915

tgt

Cys
1930

gag

Glu
1945

atg

Met
1960

agc

Ser
1975

tgt

Cys
1990

ccg

Pro
2005

tgg

Trp
2020

gtg

Val

gct

Ala

agc

Ser

aca

Thr

gac

Asp

gtc

Val

ggc

Gly

ggc

Gly

tgt

Cys

gga

Gly

cg9

Arg

gcc

Ala

aag

Lys

ccg

Pro

cct

Pro

gtg

Val

tgt

Cys

cac

His

tgc

Cys

ctc

Leu

cgg

Arg

agg

Arg

999

Gly

tcc

Ser

gag

Glu
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tcc

Ser

gct

Ala

agc

Ser

ggc

Gly

cga

Arg

gat

Asp

cgc

Arg

tcg

Ser

tgc

Cys

gac

Asp

ccg

Pro

gag

Glu

gct

Ala

gca

Ala

tgt

Cys

tgt

Cys

agc

Ser

gtg

Val

gtg

Val

ggc

Gly

ctg

Leu

tcc

Ser

gag

Glu

gtc

Val

cct

Pro
1875

cca

Pro
1890

CcccC

Pro
1905

acc

Thr
1920

acc

Thr
1935

tgc

Cys
1950

gcc

Ala
1965

ttc

Phe
1980

cca

Pro
1995

cag

Gln
2010

aac

Asn
2025

ttt

Phe

gct

Ala

gct

Ala

ctt

Leu

aca

Thr

atc

Ile

acc

Thr

cag

Gln

act

Thr

tct

Ser

tct

Ser

cccC

Pro

ata

Ile

gcc

Ala

cgc

Arg

999

Gly

acc

Thr

tac

Tyr

tgc

Cys

tgc

Cys

tac

Tyr

gcc

Ala

tcc

Ser

tgc

Cys

caa

Gln

tct

Ser

gct

Ala

tac

Tyr

acc

Thr

cct

Pro

acc

Thr

tcc

Ser

gtt

Val

tgt

Cys

tgg

Trp

ctc

Leu

caa

Gln



2030

agg aac

6174

Arg Asn
2045

ggc ttt

6219

Gly Phe
2060

cgc tgt

6264

Arg Cys
2075

ggg ccc
6309

Gly Pro
2090

tgc atg

6354

Cys Met
2105

agg aag

6399

Arg Lys
2120

aat aac

6444

Asn Asn
2135

acc att

6489

Thr Ile
2150

gag acg

6534

Glu Thr
2165

gag aga

6579

Glu Arg
2180

ccc ttt

6624

Pro Phe
2195

gtc

Val

cag

Gln

gag

Glu

999

Gly

gtg

Val

acc

Thr

aca

Thr

cag

Gln

ctc

Leu

gga

Gly

gat

Asp

tcc

Ser

ctg

Leu

cgc

Arg

aag

Lys

cag

Gln

acc

Thr

ggt

Gly

cta

Leu

cag

Gln

gag

Glu

gaa

Glu

tgc

Cys

agc

Ser

atg

Met

act

Thr

gtg

Val

tgc

Cys

gaa

Glu

aga

Arg

gat

Asp

tac

Tyr

cac

His

CccC

Pro

tgt

Cys

gag

Glu

gtg

Val

999

Gly

aac

Asn

tgt

Cys

gga

Gly

ggc

Gly

ttc

Phe

aag

Lys

2035
cag

Gln
2050

aag

Lys
2065

gcc

Ala
2080

atg

Met
2095

gtc

Val
2110

CcccC

Pro
2125

tgt

Cys
2140

gga

Gly
2155

tgt

Cys
2170

tgg

Trp
2185

tgt

Cys
2200

ctg

Leu

acc

Thr

tgc

Cys

atc

Ile

atc

Ile

tgc

Cys

999

Gly

cag

Gln

gat

Asp

gag

Glu

ctg

Leu

gag

Glu

tca

Ser

atg

Met

gat

Asp

tct

Ser

CcccC

Pro

aga

Arg

atc

Ile

act

Thr

aag

Lys

gct

Ala

177

gtc

Val

gcg

Ala

ctc

Leu

gtg

Val

gga

Gly

ctg

Leu

tgt

Cys

atg

Met

cac

His

agg

Arg

gag

Glu

cct

Pro

tgc

Cys

aat

Asn

tgc

Cys

ttc

Phe

ggt

Gly

ttg

Leu

aca

Thr

ttc

Phe

gtc

Val

gga

Gly

2040
gtc

Val
2055

tgc

Cys
2070

ggc

Gly
2085

acg

Thr
2100

aag

Lys
2115

tac

Tyr
2130

cct

Pro
2145

ctg

Leu
2160

tgc

Cys
2175

aca

Thr
2190

ggt

Gly
2205

tgc

Cys

cca

Pro

act

Thr

acc

Thr

ctg

Leu

aag

Lys

acg

Thr

aag

Lys

aag

Lys

ggc

Gly

aaa

Lys

CcccC

Pro

agc

Ser

gtc

Val

tgc

Cys

gag

Glu

gaa

Glu

gct

Ala

cgt

Arg

gtc

Val

tgc

Cys

att

Ile

tcg

Ser

tgt

Cys

att

Ile

cgc

Arg

tgc

Cys

gaa

Glu

tgc

Cys

gat

Asp

aat

Asn

Ccca

Pro

atg

Met



aaa att «cca ggc acc tgc tgt gac aca tgt gag gag cct gag tgc

6669

Lys Ile Pro Gly Thr Cys Cys Asp Thr Cys Glu Glu Pro Glu Cys
2210 2215 2220

aac gac atc act gcc agg ctg cag tat gtc aag gtg gga agc tgt

6714

Asn Asp Ile Thr Ala Arg Leu Gln Tyr Val Lys Val Gly Ser Cys
2225 2230 2235

aag tct gaa gta gag gtg gat atc cac tac tgc cag ggc aaa tgt

6759

Lys Ser Glu Val Glu Val Asp 1Ile His Tyr Cys Gln Gly Lys Cys
2240 2245 2250

gcc agc aaa gcc atg tac tcc att gac atc aac gat gtg cag gac

6804

Ala Ser Lys Ala Met Tyr Ser Ile Asp Ile Asn Asp Val Gln Asp
2255 2260 2265

cag tgc tcc tgc tgc tct ccg aca cgg acg gag ccc  atg cag gtg

6849

Gln Cys Ser Cys Cys Ser Pro Thr Arg Thr Glu Pro Met Gln Val
2270 2275 2280

gcc ctg cac tgc acc aat ggc tct gtt gtg tac cat gag gtt ctc

6894

Ala Leu His Cys Thr Asn Gly Ser Val Val Tyr His Glu Val Leu
2285 2290 2295

aat gcc atg gag tgc aaa tgc tcc ccc agg aag tgc agc aag tga
6939
Asn Ala Met Glu Cys Lys Cys Ser Pro Arg Lys Cys Ser Lys

2300 2305 2310
<210> 156
<211> 2312
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 156
Met Glu Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu Leu Arg Phe

1 5 10 15

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

Trp Asp Tyr Met Gln Ser Asp Leu Gly Glu Leu Pro Val Asp Ala Arg
35 40 45

178



Phe

Tyr

65

Ala

Ala

His

Glu

Asp

145

Lys

Tyr

Gly

Gln

Lys

225

Ala

Val

Tyr

Pro

50

Lys

Lys

Glu

Pro

Gly

130

Lys

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Pro

Lys

Pro

Val

Val

115

Ala

Val

Asn

Ser

Leu

195

Leu

Trp

Ser

Arg

His
275

Arg

Thr

Arg

Tyr

100

Ser

Glu

Phe

Gly

His

180

Leu

His

His

Ala

Ser

260

Val

Val

Leu

Pro

85

Asp

Leu

Tyr

Pro

Pro

165

Val

Val

Lys

Ser

Arg

245

Leu

Ile

Pro

Phe

70

Pro

Thr

His

Asp

Gly

150

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Lys

55

Val

Trp

Val

Ala

Asp

135

Gly

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Ser

Glu

Met

Val

Val

120

Gln

Ser

Ser

Val

Glu

200

Leu

Lys

Pro

Leu

Gly
280

Phe

Phe

Gly

Ile

105

Gly

Thr

His

Asp

Lys

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Pro

Thr

Leu

90

Thr

Val

Ser

Thr

Pro

170

Asp

Ser

Phe

Ser

Met

250

Gly

Thr

179

Phe

Asp

75

Leu

Leu

Ser

Gln

Tyr

155

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Asn

60

His

Gly

Lys

Tyr

Arg

140

Val

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

Thr

Leu

Pro

Asn

Trp

125

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val
285

Ser

Phe

Thr

Met

110

Lys

Lys

Gln

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

His

Val

Asn

Ile

95

Ala

Ala

Glu

Val

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Val

Ile

80

Gln

Ser

Ser

Asp

Leu

160

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile



Phe

Leu

305

Asp

Asp

Gln

Leu

Pro

385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr
500

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Phe

295

Thr

Leu

Val

Asn

Asp

375

Arg

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Leu

Phe

Phe

Lys

Glu

360

Val

Ser

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Val

Leu

Cys

Val

345

Glu

Val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu
505

Arg

Thr

His

330

Asp

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

180

Asn

Ala

315

Ile

Ser

Glu

Phe

Lys

395

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

His

300

Gln

Ser

Cys

Asp

Asp

380

Lys

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu
510

Ala

Leu

Gln

335

Glu

Asp

Asn

Lys

Ala

415

Leu

Phe

His

Thr

Tyr

495

Pro

Ser

Met

320

His

Pro

Asp

Ser

Thr

400

Pro

Asn

Met

Glu

Leu

480

Pro

Lys



Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Pro

625

Phe

Tyr

Ser

Leu

Gly

705

Met

Tyr

Val

Tyr

530

Arg

Leu

Val

Leu

Ile

610

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Phe

Ser

Leu

Tyr

675

Pro

Trp

Ala

Glu

His

Trp

Leu

Ser

Gln

580

Ser

Arg

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Asp
740

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

Ala

Gln

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro

615

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

680

Thr

His

Ser

Asp

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Met

Cys

Thr

665

Met

Val

Asn

Ser

Ile
745

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Ser

181

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Ser

635

His

Phe

Tyr

Met

Asp

715

Asp

Ala

Pro

Pro

540

Val

Ile

Asp

Trp

Val

620

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu
750

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Gly

735

Ser

Phe

Asp

Arg

560

Glu

Val

Glu

Asp

Val

640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys



Asn

Ser

Thr

785

Val

Gln

Ala

Leu

Val

865

Gly

Glu

Pro

Gln

Thr

945

Phe

Asn

Thr

770

Leu

Glu

Ser

Val

Arg

850

Phe

Glu

Val

Tyr

Gly

930

Tyr

Asp

Ala

755

Arg

Gln

Met

Pro

Glu

835

Asn

Gln

Leu

Glu

Ser

915

Ala

Phe

Cys

Ile

Gln

Ser

Lys

Arg

820

Arg

Arg

Glu

Asn

Asp

900

Phe

Glu

Trp

Lys

Glu

Lys

Asp

Lys

805

Ser

Leu

Ala

Phe

Glu

885

Asn

Tyr

Pro

Lys

Ala
965

Pro

Gln

Gln

790

Glu

Phe

Trp

Gln

Thr

870

His

Ile

Ser

Arg

Val

950

Trp

Arg

Phe

775

Glu

Asp

Gln

Asp

Ser

855

Asp

Leu

Met

Ser

Lys

935

Gln

Ala

Ser

760

Asn

Glu

Phe

Lys

Tyr

840

Gly

Gly

Gly

Val

Leu

920

Asn

His

Tyr

Phe

Ala

Ile

Asp

Lys

825

Gly

Ser

Ser

Leu

Thr

905

Ile

Phe

His

Phe

Ser

Thr

Asp

Ile

810

Thr

Met

Val

Phe

Leu

890

Phe

Ser

Val

Met

Ser
970

182

Gln

Thr

Tyr

795

Tyr

Arg

Ser

Pro

Thr

875

Gly

Arg

Tyr

Lys

Ala

955

Asp

Asn

Ile

780

Asp

Asp

His

Ser

Gln

860

Gln

Pro

Asn

Glu

Pro

940

Pro

Val

Ser

765

Pro

Asp

Glu

Tyr

Ser

845

Phe

Pro

Tyr

Gln

Glu

925

Asn

Thr

Asp

Arg

Glu

Thr

Asp

Phe

830

Pro

Lys

Leu

Ile

Ala

910

Asp

Glu

Lys

Leu

His

Asn

Ile

Glu

815

Ile

His

Lys

Tyr

Arg

895

Ser

Gln

Thr

Asp

Glu
975

Pro

Thr

Ser

800

Asn

Ala

Val

Val

Arg

880

Ala

Arg

Arg

Lys

Glu

960

Lys



Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly Met Ser Thr
1130 1135 1140

Leu Phe Leu Val Tyr Ser Asn Lys Cys Gln Thr Pro Leu Gly Met
1145 1150 1155

Ala Ser Gly His Ile Arg Asp Phe Gln Ile Thr Ala Ser Gly Gln
1160 1165 1170

Tyr Gly Gln Trp Ala Pro Lys Leu Ala Arg Leu His Tyr Ser Gly
1175 1180 1185

Ser Ile Asn Ala Trp Ser Thr Lys Glu Pro Phe Ser Trp Ile Lys
1190 1195 1200

183



Val

Gly

Ile

Asn

Ser

Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Met
1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Met

Tyr

Leu

Asn

Val

Met

Gln

Leu

Gln

Ser

Gly

Lys

Leu

Leu

Glu

Phe

His

Pro

Thr

Tyr

Trp

Ala

Lys

Leu

Thr

His

His

Met

Ser

Thr

Leu

Lys

Gly

Val

Thr

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Cys
1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ile

Ser

Lys

Val

Phe

His

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

Ser

Ala

Ser

Gln

Gln

Leu

Gln

184

His

Tyr

Trp

Phe

Pro

Ser

Asn

Asp

Thr

Asn

Val

Gly

Ile

Asn

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Cys
1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Ile

Pro

Arg

Gln

Ser

Ser

Val

Thr

Phe

Arg

Asp

Ala

Thr

Met

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Val



Phe

Asp

Trp

Ala

Arg

Glu

Ala

Ser

Ser

Ala

Ala

Ser

Ser

Ala

Ala

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ser
1475

Arg
1490

Pro
1505

Pro
1520

Ala
1535

Ala
1550

Pro
1565

Pro
1580

Ala
1595

Ala
1610

Pro
1625

Gly

Pro

His

Asp

Phe

Leu

Ala

Ala

Pro

Pro

Ala

Ala

Pro

Pro

Ala

Asn

Leu

Gln

Leu

Gln

Trp

Ser

Ala

Ala

Ala

Ser

Ala

Ala

Ala

Ser

Gln

Leu

Ile

Tyr

Lys

Thr

Pro

Pro

Ala

Pro

Pro

Pro

Ala

Pro

Pro

Asp

Thr

Ala

Thr

Lys

Gly

Ala

Ala

Ser

Ser

Ala

Ala

Ser

Ser

Ala

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Thr
1480

Gly
1495

Ala
1510

Pro
1525

Pro
1540

Ala
1555

Ala
1570

Pro
1585

Pro
1600

Ala
1615

Ala
1630

Phe

Tyr

Arg

Asp

Arg

Ser

Pro

Ala

Ala

Pro

Pro

Ala

Ala

Pro

Pro

Thr

Leu

Met

Glu

His

Ser

Ala

Ser

Ala

Ala

Ala

Ser

Ala

Ala

Ala

185

Pro

Arg

Glu

Asp

Tyr

Ala

Pro

Pro

Pro

Ala

Pro

Pro

Pro

Ala

Pro

Val

Ile

Val

Glu

Phe

Ser

Ser

Ala

Ala

Ser

Ser

Ala

Ala

Ser

Ser

Val
1425

His
1440

Leu
1455

Asn
1470

Ile
1485

Pro
1500

Ala
1515

Ala
1530

Pro
1545

Pro
1560

Ala
1575

Ala
1590

Pro
1605

Pro
1620

Ala
1635

Asn

Pro

Gly

Gln

Ala

Ala

Pro

Pro

Ala

Ala

Pro

Pro

Ala

Ala

Pro

Ser

Gln

Cys

Ser

Ala

Ala

Ala

Ala

Ser

Ala

Ala

Ala

Ser

Ala

Ala

Leu

Ser

Glu

Pro

Val

Pro

Ala

Pro

Pro

Pro

Ala

Pro

Pro

Pro

Ala



Ser

Ser

Ala

Ala

Pro

Ala

Ala

Pro

Pro

Ala

Ala

Pro

Pro

Ala

Pro
1640

Ala
1655

Ala
1670

Pro
1685

Ala
1700

Pro
1715

Pro
1730

Ala
1745

Ala
1760

Pro
1775

Pro
1790

Ala
1805

Ala
1820

Pro
1835

Ala

Pro

Pro

Ala

Ala

Ala

Ala

Ser

Ala

Ala

Ala

Ser

Ala

Ala

Ala

Ala

Ala

Ser

Pro

Ala

Pro

Pro

Pro

Ala

Pro

Pro

Pro

Ala

Pro

Ala

Pro

Pro

Ala

Ser

Ser

Ala

Ala

Ser

Ser

Ala

Ala

Ser

Ala

Ser

Ser

Ala

Pro

Pro

Ala

Ala

Pro

Pro

Ala

Ala

Pro

Pro

Pro
1645

Pro
1660

Ala
1675

Ala
1690

Ala
1705

Ala
1720

Pro
1735

Pro
1750

Ala
1765

Ala
1780

Pro
1795

Pro
1810

Ala
1825

Ala
1840

Ala

Ala

Pro

Pro

Ser

Ala

Ala

Ala

Ser

Ala

Ala

Ala

Ser

Ala

Ser

Ala

Ala

Ala

Pro

Pro

Ala

Pro

Pro

Pro

Ala

Pro

Pro

Pro

186

Pro

Pro

Ala

Arg

Ala

Ala

Ser

Ser

Ala

Ala

Ser

Ser

Ala

Ala

Ala

Ala

Ser

Ala

Ala

Pro

Pro

Ala

Ala

Pro

Pro

Ala

Ala

Pro

Ala
1650

Pro
1665

Pro
1680

Pro
1695

Pro
1710

Ala
1725

Ala
1740

Pro
1755

Pro
1770

Ala
1785

Ala
1800

Pro
1815

Pro
1830

Ala
1845

Pro

Ala

Ala

Ala

Ala

Ser

Ala

Ala

Ala

Ser

Ala

Ala

Ala

Ser

Ala

Ser

Ala

Ala

Pro

Pro

Pro

Ala

Pro

Pro

Pro

Ala

Pro

Pro

Pro

Pro

Pro

Ser

Ser

Ala

Ala

Ser

Ser

Ala

Ala

Ser

Ser

Ala



Ala

Pro

Pro

Pro

Leu

Cys

Val

Asp

Gln

Leu

Glu

Lys

Ile

Arg

Gly

Pro
1850

Ala
1865

Ala
1880

Ala
1895

Ala
1910

Leu
1925

Gly
1940

Met
1955

Lys
1970

His
1985

Val
2000

Ser
2015

Asn
2030

Asn
2045

Phe
2060

Ala

Ser

Ala

Ala

Ser

Pro

Gln

Glu

Pro

Glu

Val

Val

Glu

Val

Gln

Pro

Pro

Pro

Thr

Thr

Asp

Phe

Asp

Cys

Gly

Thr

Gly

Cys

Ser

Leu

Ser

Ala

Ala

Gly

Ala

Lys

Trp

Ala

Glu

Glu

Gly

Ser

Val

Cys

Ser

Ala

Ala

Pro

Asn

Thr

Val

Glu

Val

Asp

Cys

Ser

Gln

Arg

Pro

Cys

Pro
1855

Pro
1870

Ala
1885

Ser
1900

Asn
1915

Cys
1930

Glu
1945

Met
1960

Ser
1975

Cys
1990

Pro
2005

Trp
2020

Val
2035

Gln
2050

Lys
2065

Ala

Ala

Ser

Thr

Asp

Val

Gly

Gly

Cys

Gly

Arg

Ala

Lys

Leu

Thr

Ala

Pro

Pro

Val

Cys

His

Cys

Leu

Arg

Arg

Gly

Ser

Glu

Glu

Ser

187

Ser

Ser

Ala

Ser

Gly

Arg

Asp

Arg

Ser

Cys

Asp

Pro

Glu

Val

Ala

Pro

Ala

Ala

Cys

Cys

Ser

Val

Val

Leu

Ser

Glu

Val

Pro

Cys

Ala
1860

Pro
1875

Pro
1890

Pro
1905

Thr
1920

Thr
1935

Cys
1950

Ala
1965

Phe
1980

Pro
1995

Gln
2010

Asn
2025

Phe
2040

Val
2055

Cys
2070

Ala

Ala

Ala

Leu

Thr

Ile

Thr

Gln

Thr

Ser

Ser

Pro

Ile

Cys

Pro

Pro

Ala

Arg

Gly

Thr

Tyr

Cys

Cys

Tyr

Ala

Ser

Cys

Gln

Pro

Ser

Ala

Ser

Ala

Tyr

Thr

Pro

Thr

Ser

Val

Cys

Trp

Leu

Gln

Ser

Cys



Arg

Gly

Cys

Arg

Asn

Thr

Glu

Glu

Pro

Lys

Asn

Lys

Ala

Gln

Cys
2075

Pro
2090

Met
2105

Lys
2120

Asn
2135

Ile
2150

Thr
2165

Arg
2180

Phe
2195

Ile
2210

Asp
2225

Ser
2240

Ser
2255

Cys
2270

Glu

Gly

Val

Thr

Thr

Gln

Leu

Gly

Asp

Pro

Ile

Glu

Lys

Ser

Arg

Lys

Gln

Thr

Gly

Leu

Gln

Glu

Glu

Gly

Thr

Val

Ala

Cys

Met

Thr

Val

Cys

Glu

Arg

Asp

Tyr

His

Thr

Ala

Glu

Met

Cys

Glu

Val

Gly

Asn

Cys

Gly

Gly

Phe

Lys

Cys

Arg

Val

Tyr

Ser

Ala
2080

Met
2095

Val
2110

Pro
2125

Cys
2140

Gly
2155

Cys
2170

Trp
2185

Cys
2200

Cys
2215

Leu
2230

Asp
2245

Ser
2260

Pro
2275

Cys

Ile

Ile

Cys

Gly

Gln

Asp

Glu

Leu

Asp

Gln

Ile

Ile

Thr

Met

Asp

Ser

Pro

Arg

Ile

Thr

Lys

Ala

Thr

Tyr

His

Asp

Arg

188

Leu

Val

Gly

Leu

Cys

Met

His

Arg

Glu

Cys

Val

Tyr

Ile

Thr

Asn

Cys

Phe

Gly

Leu

Thr

Phe

Val

Glu

Lys

Cys

Asn

Glu

Gly
2085

Thr
2100

Lys
2115

Tyr
2130

Pro
2145

Leu
2160

Cys
2175

Thr
2190

Gly
2205

Glu
2220

Val
2235

Gln
2250

Asp
2265

Pro
2280

Thr

Thr

Leu

Lys

Thr

Lys

Lys

Gly

Lys

Pro

Gly

Gly

Val

Met

Val

Cys

Glu

Glu

Ala

Arg

Val

Cys

Ile

Glu

Ser

Lys

Gln

Gln

Ile

Arg

Cys

Glu

Cys

Asp

Asn

Pro

Met

Cys

Cys

Cys

Asp

Val



Ala Leu His Cys Thr Asn Gly Ser Val Val Tyr His Glu
2285 2290 2295

Asn Ala Met Glu Cys Lys Cys Ser Pro Arg Lys Cys Ser
2300 2305 2310

<210> 157

<211> 5970

<212> DNA

<213> Artificial Sequence

<220>

<223> Fusion Protein

<400> 157

atggaaatag agctctccac ctgcttcttt ctgtgccttt tgcgattctg

60

accagaagat actacctggg tgcagtggaa ctgtcatggg actatatgca

120

ggtgagctgc ctgtggacgc aagatttcct cctagagtgc caaaatcttt

180

acctcagtcg tgtacaaaaa gactctgttt gtagaattca cggatcacct

240

gctaagccaa ggccaccctg gatgggtctg ctaggtccta ccatccaggce

300

gatacagtgg tcattacact taagaacatg gcttcccatc ctgtcagtct

360

ggtgtatcct actggaaagc ttctgaggga gctgaatatg atgatcagac

420

gagaaagaag atgataaagt cttccctggt ggaagccata catatgtctg

480

aaagagaatg gtccaatggc ctctgaccca ctgtgcctta cctactcata

540

gtggacctgg taaaagactt gaattcaggc ctcattggag ccctactagt

600

gggagtctgg ccaaggaaaa gacacagacc ttgcacaaat ttatactact

660

tttgatgaag ggaaaagttg gcactcagaa acaaagaact ccttgatgca

720

gctgcatctg ctcgggcctg gcctaaaatg cacacagtca atggttatgt

780

ctgccaggtc tgattggatg ccacaggaaa tcagtctatt ggcatgtgat

840

189

Val Leu

Lys

ctttagtgcc

aagtgatctc

tccattcaac

tttcaacatc

tgaggtttat

tcatgctgtt

cagtcaaagg

gcaggtcctg

tctttctcat

atgtagagaa

ttttgctgta

ggatagggat

aaacaggtct

tggaatgggc



accactcctg
900

cgccaggcgt
960

gaccttggac
1020

gcttatgtca
1080

gaagcggaag
1140

gatgacaact
1200

tgggtacatt
1260

cccgatgaca
1320

aagtacaaaa
1380

attcagcatg
1440

ttgattatat
1500

gatgtccgtc
1560

ccaattctgc
1620

actaaatcag
1680

gatctagctt
1740

agaggaaacc
1800

aaccgaagct
1860

cagcttgagg
1920

tttgatagtt
1980

aagtgcactc

ccttggaaat

agtttctact

aagtagacag

actatgatga

ctccttceccectt

acattgctgc

gaagttataa

aagtccgatt

aatcaggaat

ttaagaatca

ctttgtattc

caggagaaat

atcctcggtg

caggactcat

agataatgtc

ggtacctcac

atccagagtt

tgcagttgtc

aatattcctc

ctcgccaata

gttttgtcat

ctgtccagag

tgatcttact

tatccaaatt

tgaagaggag

aagtcaatat

tatggcatac

cttgggacct

agcaagcaga

aaggagatta

attcaaatat

cctgacccgce

tggccctctce

agacaagagg

agagaatata

ccaagcctcce

agtttgtttg

gaaggtcaca

actttcctta

atctcttccc

gaaccccaac

gattctgaaa

cgctcagttg

gactgggact

ttgaacaatg

acagatgaaa

ttactttatg

ccatataaca

ccaaaaggtg

aaatggacag

tattactcta

ctcatctgct

aatgtcatcc

caacgctttc

aacatcatgc

catgaggtgg

190

catttcttgt

ctgctcaaac

accaacatga

tacgaatgaa

tggatgtggt

ccaagaagca

atgctccctt

gccctcagcg

cctttaagac

gggaagttgg

tctaccctca

taaaacattt

tgactgtaga

gtttcgttaa

acaaagaatc

tgttttctgt

tccccaatcc

acagcatcaa

catactggta

gaggaaccat

actcttgatg

tggcatggaa

aaataatgaa

caggtttgat

tcctaaaact

agtcctcgcc

gattggtagg

tcgtgaagcet

agacacactg

cggaatcact

gaaggatttt

agatgggcca

tatggagaga

tgtagatcaa

atttgatgag

agctggagtg

tggctatgtt

cattctaagc



attggagcac
2040

atggtctatg
2100

atggaaaacc
2160

atgaccgcct
2220

agttatgaag
2280

ttctcccaga
2340

ccagaaaata
2400

gttgaaatga
2460

agctttcaaa
2520

gggatgagta
2580

ttcaagaaag
2640

ggagaactaa
2700

aatatcatgg
2760

atttcttatg
2820

aatgaaacca
2880

tttgactgca
2940

ggcctgattg
3000

caagtgacag
3060

tacttcactg
3120

agactgactt

aagacacact

caggtctatg

tactgaaggt

atatttcagc

attcaagaca

ctactcttca

agaaggaaga

agaaaacacg

gctccccaca

ttgttttcca

atgaacattt

taactttcag

aggaagatca

aaacttactt

aagcctgggc

gaccccttct

tacaggaatt

aaaatatgga

cctttetgte

caccctattc

gattctgggg

ttctagttgt

atacttgctg

ccctagcact

gtcagatcaa

ttttgacatt

acactatttt

tgttctaaga

ggaatttact

gggactcctg

aaatcaggcc

gaggcaagga

ttggaaagtg

ttatttctct

ggtctgccac

tgctctgttt

aagaaactgc

ttcttctetg

ccattctcag

tgccacaact

gacaagaaca

agtaaaaaca

aggcaaaagc

gaggaaattg

tatgatgagg

attgctgcag

aacagggctc

gatggctcct

gggccatata

tctcgtcect

gcagaaccta

caacatcata

gatgttgacc

actaacacac

ttcaccatct

agggctccct

191

gatatacctt

gagaaactgt

cagactttcg

ctggtgatta

atgccattga

aatttaatgc

actatgatga

atgaaaatca

tggagaggct

agagtggcag

ttactcagcec

taagagcaga

attccttcta

gaaaaaactt

tggcacccac

tggaaaaaga

tgaaccctgc

ttgatgagac

gcaatatcca

caaacacaaa

cttcatgtcg

gaacagaggc

ttacgaggac

accaagaagc

caccacaatt

taccatatca

gagccccege

ctgggattat

tgtccctcag

cttataccgt

agttgaagat

ttctagectt

tgtcaagcct

taaagatgag

tgtgcactca

tcatgggaga

caaaagctgg

gatggaagat



cccactttta
3180

cctggcttag
3240

aatgaaaaca
3300

gagtataaaa
3360

ccatccaaag
3420

atgagcacac
3480

ggacacatta
3540

ctggccagac
3600

tggatcaagg
3660

cgtcagaagt
3720

aagaagtggc
3780

gtggattcat
3840

cgtttgcacc
3900

gatttaaata
3960

attactgctt
4020

cttcacctcc
4080

ctgcaagtgg
4140

tctctgctta
4200

cagtggactc
4260

aagagaatta

taatggctca

tccattctat

tggcactgta

ctggaatttg

tttttctggt

gagattttca

ttcattattc

tggatctgtt

tctccagect

agacttatcg

ctgggataaa

caactcatta

gttgcagcat

catcctactt

aagggaggag

acttccagaa

ccagcatgta

tcttttttca

tcgcttccat

ggatcaaagg

tcatttcagt

caatctctat

gcgggtggaa

gtacagcaat

gattacagct

cggatcaatc

ggcaccaatg

ctacatctct

aggaaattcc

acacaatatt

tagcattcgce

gccattggga

taccaatatg

taatgcctgg

gacaatgaaa

tgtgaaggag

gaatggcaaa

gcaatcaatg

attcgatggt

ggacatgtgt

ccaggtgttt

tgccttattg

aagtgtcaga

tcaggacaat

aatgcctgga

attattcacg

cagtttatca

actggaacct

tttaaccctc

agcactcttc

atggagagta

tttgccacct

agacctcagg

gtcacaggag

ttcctcatct

gtaaaggttt

192

gctacataat

atctgctcag

tcactgtacg

ttgagacagt

gcgagcatct

ctccecectggg

atggacagtg

gcaccaagga

gcatcaagac

tcatgtatag

taatggtctt

caattattgc

gcatggagtt

aagcaatatc

ggtctccttc

tgaataatcc

taactactca

ccagcagtca

ttcagggaaa

ggatacacta

catgggcagc

aaaaaaagag

ggaaatgtta

acatgctggg

aatggcttct

ggccccaaag

gcccttttet

ccagggtgcc

tcttgatggg

ctttggcaat

tcgatacatc

gatgggctgt

agatgcacag

aaaagctcga

aaaagagtgg

gggagtaaaa

agatggccat

tcaagactcc



ttcacacctg
4320

ccccagagtt
4380

gacctctaca
4440

cgacactatt
4500

gctgcacctg
4560

gctgcacctg
4620

gctgcacctg
4680

gctgcacctg
4740

gctgcacctg
4800

gctgcacctg
4860

gctgcacctg
4920

gctgcacctg
4980

gctgcacctg
5040

gctgcacctg
5100

gcacctgctc
5160

gcacctgctc
5220

gcacctgctc
5280

gcacctgctc
5340

gcacctgctc
5400

tggtgaactc

gggtgcacca

ccggtgatga

ttattgctge

ctccagcaag

ctccagcaag

ctccagcaag

ctccagcaag

ctccagcaag

ctccagcaag

ctccagcaag

ctccagcaag

ctccagcaag

ctccagcaag

cagcaagccc

cagcaagccc

cagcaagccc

cagcaagccc

cagcaagccc

tctagaccca

gattgccctg

ggatgaaaat

agtggagagg

ccctgctgcea

ccctgctgca

ccctgctgca

ccctgctgca

ccctgctgca

ccctgctgca

ccctgctgca

ccctgctgca

ccctgctgca

ccctgctgea

tgctgcacca

tgctgcacca

tgctgcacca

tgctgcacca

tgctgcacca

ccgttactga

aggatggagg

cagagccccce

ctctggaccg

ccagctccgt

ccagctccgt

ccagctccgt

ccagctccgt

ccagctccgt

ccagctccgt

ccagctccgt

ccagctccgt

ccagctccgt

ccagctcgceg

gctccgtccg

gctccgtecg

gctccgtecg

gctccgtccg

gctccgtccg

193

ctcgctacct

ttctgggctg

gcagctttca

gtggctcttc

ccgctcctge

ccgctcctge

ccgctectge

ccgctectge

ccgctcctge

ccgctectge

ccgctectge

ccgctcctge

ccgctectge

ctcctgectge

ctcctgcectgce

ctcctgectge

ctcctgectge

ctcctgcectgce

ctcctgcectgce

tcgaattcac

cgaggcacag

aaagaaaaca

tgcctctceca

tgcctctcca

tgcctctccc

tgcctctceca

tgcctctceca

tgcctctcca

tgcctctcca

tgcctctcecc

tgcctctcca

tgcctctceca

ctctccagcet

ctctccagct

ctctcceget

ctctccagcet

ctctccagct

ctctccagct



cagcaagccc

cagcaagccc

cagcaagccc

cagcaagccc

cagcaagccc

ccaggctgca

actgccaggg

accagtgctc

ccaatggctc

ggaagtgcag

Fusion Protein

(5835)

gag ctc

Glu Leu

gcc acc

Ala
20

Thr

atg caa

Met Gln

gcacctgctc
5460
gcacctgctc
5520
gcacctgctc
5580
gcacctgctc
5640
gcacctgctc
5700
gacatcactg
5760
gatatccact
5820
gatgtgcagg
5880
ctgcactgca
5940
tgctccccca
5970

<210> 158
<211> 5835
<212> DNA
<213>

<220>

<223>

<220>

<221> CDS
<222>  (1)..
<400> 158
atg gaa ata
48

Met Glu Ile
1

tgc ttt agt
96

Cys Phe Ser
tgg gac tat
144

Trp Asp Tyr

tcc

Ser

aga

Arg

agt

Ser

tgctgcacca

tgctgcacca

tgctgcacca

tgctgcacca

tgctgcacca

gtatgtcaag

caaatgtgcc

ctgctgctct

tgttgtgtac

caagtgatag

Artificial Sequence

acc tgc

Thr Cys

aga tac

Arg Tyr

gat ctc

Asp Leu

gctccgtecg

gctccgtccg

gctccgtccg

gctccgtecg

gctcgcgctc

gtgggaagct

agcaaagcca

ccgacacgga

catgaggttc

ttc ttt ctg

Phe Phe

10

Leu

tac ctg ggt

Tyr Leu

25

Gly

ggt gag ctg

Gly Glu Leu

194

ctcctgectge

ctcctgctge

ctcctgctge

ctcctgectge

ctgctgccac

gtaagtctga

tgtactccat

cggagcccat

tcaatgccat

tgc ctt

Cys Leu

gca gtg

Ala Val

30

cct gtg

Pro Val

ttg

Leu

gaa

Glu

gac

Asp

ctctccagcet

ctctcccgcet

ctctccagct

ctctccagcet

cggttgcaac

agtagaggtg

tgacatcaac

gcaggtggcc

ggagtgcaaa

cga ttc

Arg Phe

15
ctg tca

Leu Ser

gca aga

Ala Arg



ttt
192
Phe

tac
240
Tyr

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624

Gly

cag
672
Gln

cct

Pro
50

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

35
cct

Pro

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

aga

Arg

act

Thr

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

gtg

Val

ctg

Leu

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

cca

Pro

ttt

Phe
70

CcccC

Pro

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

aaa

Lys
55

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile
215

40
tct

Ser

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

ttt

Phe

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

cca

Pro

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

195

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

caa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

aac

Asn
60

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val
220

45
acc

Thr

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

tca

Ser

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gtc

Val

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

gtg

Val

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly



aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

ctt

1152

Leu

cct

1200

Pro
385

tgg

1248

Trp

agt

Ser

gca

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

act

Thr
370

tcc

Ser

gta

Val

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

cac

His

gct

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tac

Tyr

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

att

Ile

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

tcc

Ser

atg

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu

196

ttg

Leu
235

cac

His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

atg

Met

aca

Thr

cac

His

gaa

Glu

cat

His
300

caa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac

His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gct

Ala

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320

cat

His

Cccc

Pro

gat

Asp

tct

Ser

act

Thr
400

CccC

Pro



tta gtc
1296
Leu Val

aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

caa

Gln
580

405
ccc

Pro

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gat

Asp

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile
585

410
tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

197

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu
475

Ccca

Pro

tca

Ser

ctg

Leu

999

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

cca

Pro

Ccca

Pro
540

gtt

Val

atc

Ile

gac

Asp

caa

Gln

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg
590

415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

Ccca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

aac

Asn

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val



atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act
2352
Ser Thr

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

tct

Ser

cgc

Arg

Ccaa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

caa

Gln

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

gat

Asp

CcccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

aac

Asn

cca

Pro

atg

Met

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

198

agc

Ser

gga

Gly

agc

Ser
635

cat

His

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

att

Ile

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

cgg

Arg

aac

Asn

ttg

Leu

tca

Ser
765

cca

Pro

ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr

cca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro

act

Thr



770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

gga gaa
2688
Gly Glu

gaa gtt
2736
Glu Vval

ccc tat
2784
Pro Tyr

caa gga

2832

Gln Gly
930

act tac
2880
Thr Tyr
945

cag

Gln

atg

Met

Cccc

Pro

gag

Glu
835

aac

Asn

cag

Gln

cta

Leu

gaa

Glu

tcc

Ser
915

gca

Ala

ttt

Phe

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

aat

Asn

gat

Asp
900

ttc

Phe

gaa

Glu

tagg

Trp

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gaa

Glu
885

aat

Asn

tat

Tyr

cct

Pro

aaa

Lys

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

cat
His

atc

Ile

tct

Ser

aga

Arg

gtg

Val
950

775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

ttg

Leu

atg

Met

agc

Ser

aaa

Lys
935

caa

Gln

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gga

Gly

gta

Val

ctt

Leu
920

aac

Asn

cat

His

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ctc

Leu

act

Thr
905

att

Ile

ttt

Phe

cat

His

gac

Asp

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

ctg

Leu
890

ttc

Phe

tct

Ser

gtc

Val

atg

Met

199

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

g99

Gly

aga

Arg

tat

Tyr

aag

Lys

gca

Ala
955

780

gat

Asp

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

cca

Pro

aat

Asn

gag

Glu

cct

Pro
940

CccC

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

CccC

Pro

tat

Tyr

cag

Gln

gaa

Glu
925

aat

Asn

act

Thr

acc

Thr

gat

Asp

ttt

Phe
830

Ccca

Pro

aag

Lys

tta

Leu

ata

Ile

gcc

Ala
910

gat

Asp

gaa

Glu

aaa

Lys

ata

Ile

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

aga

Arg
895

tct

Ser

cag

Gln

acc

Thr

gat

Asp

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg
880

gca

Ala

cgt

Arg

agg

Arg

aaa

Lys

gag

Glu
960



ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

ggc tac ata atg gat aca cta cct ggc tta gta atg gct cag gat

3204

Gly Tyr 1Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

caa agg att cga tgg tat ctg ctc agc atg ggc agc aat gaa aac

3249

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

atc cat tct att cat ttc agt gga cat gtg ttc act gta cga aaa

3294

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

aaa gag gag tat aaa atg gca ctg tac aat ctc tat cca ggt gtt

3339

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

ttt gag aca gtg gaa atg tta cca tcc aaa gct gga att tgg cgg

3384

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

gtg gaa tgc ctt att ggc gag cat cta cat gct ggg atg agc aca

3429
Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly Met Ser Thr

200



1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

tac agc

Tyr Ser

att aga

Ile Arg

gcc cca

Ala Pro

tgg agc

Trp Ser

gca cca

Ala Pro

aag ttc

Lys Phe

ctt gat

Leu Asp

acc tta

Thr Leu

cac aat

His Asn

cac cca

His Pro

atg ggc

Met Gly

1135
aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys
1300

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

201

cag

Gln

att

Ile

aga

Arg

ccc

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

1140
ccc

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

atg

Met

caa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro



ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

gtc aag
4464
Val Lys

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

ctg

Leu

gag

Glu

ttt

Phe

cac

His

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

gtg

Val

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

tgt

aaa

Lys

aat

Asn

Caa

Gln

gag

Glu

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

CcccC

Pro

gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

gct

Ala

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

agc

Ser

gac

Asp

tca

Ser

gcc

Ala

agt

Ser

caa

Gln

cag

Gln

ctc

Leu

cag

Gln

aca

Thr

ctt

Leu

atg

Met

cta

Leu

aac

Asn

202

gat

Asp

acc

Thr

aat

Asn

gtg

Val

gga

Gly

atc

Ile

aat

Asn

cct

Pro

cga

Arg

gag

Glu

tcc

Ser

ctg

Leu

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

tgt

Cys

cgg

Arg

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

cgg

Arg
1470

gct

Ala

att

Ile

cct

Pro

aga

Arg

cag

Gln

tct

Ser

agt

Ser

gta

Val

aac

Asn

CcccC

Pro

ggc

Gly

cccC

Pro

gaa

Glu

act

Thr

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

caa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

CcccC

Pro

999

Gly

gct

Ala

aaa

Lys

cag

Gln

aca

Thr

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

atg

Met

ctc

Leu



1475

gag tgt

4509

Glu Cys
1490

atg ggc
4554

Met Gly
1505

cat gag

4599

His Glu
1520

cag ggc
4644

Gln Gly
1535

aac act

4689

Asn Thr
1550

gtg tgt

4734

Val Cys
1565

acc ttc

4779

Thr Phe
1580

gtt ctg

4824

Val Leu
1595

atc cta

4869

Ile Leu
1610

aag aaa

4914

Lys Lys
1625

ttt gac

4959

Phe Asp
1640

acc

Thr

tgt

Cys

aac

Asn

aag

Lys

tgt

Cys

gat

Asp

gac

Asp

gtg

Val

gtg

Val

cgg

Arg

999

Gly

aaa

Lys

gtc

Val

aga

Arg

gag

Glu

gtc

Val

gcc

Ala

999

Gly

cag

Gln

999

Gly

gtc

Val

gag

Glu

acg

Thr

tct

Ser

tgt

Cys

tat

Tyr

tgt

Cys

acg

Thr

ctc

Leu

gat

Asp

aat

Asn

acc

Thr

gtg

Val

tgc

Cys

ggc

Gly

gtg

Val

gcc

Ala

cgg

Arg

tgc

Cys

aaa

Lys

tac

Tyr

aag

Lys

atc

Ile

aat

Asn

1480
cag

Gln
1495

tgc

Cys
1510

gcc

Ala
1525

cct

Pro
1540

gac

Asp
1555

tcc

Ser
1570

tac

Tyr
1585

tgc

Cys
1600

gga

Gly
1615

ctg

Leu
1630

gtg

Val
1645

aac

Asn

ctc

Leu

ctg

Leu

gga

Gly

cgg

Arg

acg

Thr

ctg

Leu

ggc

Gly

tgc

Cys

gtg

Val

aag

Lys

tat

Tyr

tgc

Cys

gaa

Glu

gaa

Glu

aag

Lys

atc

Ile

ttc

Phe

agt

Ser

agc

Ser

gag

Glu

agg

Arg

203

gac

Asp

CcCcC

Pro

agg

Arg

aca

Thr

tgg

Trp

ggc

Gly

CcCcC

Pro

aac

Asn

cac

His

gga

Gly

CcCcC

Pro

ctg

Leu

ccg

Pro

tgt

Cys

gtg

Val

aac

Asn

atg

Met

999

Gly

cct

Pro

Cccc

Pro

gga

Gly

atg

Met

1485

gag

Glu
1500

ggc

Gly
1515

Cccc

Pro
1530

aag

Lys
1545

tgc

Cys
1560

gcc

Ala
1575

gag

Glu
1590

999

Gly
1605

tca

Ser
1620

gag

Glu
1635

aag

Lys
1650

tgc

Cys

atg

Met

tgc

Cys

att

Ile

aca

Thr

cac

His

tgc

acc

Thr

gtg

Val

att

Ile

gat

Asp

atg

Met

gtc

Val

ttc

Phe

ggc

Gly

gac

Asp

tac

Tyr

cag

Gln

ttt

Phe

aaa

Lys

gag

Glu

gag

Glu

agc

Ser

c99

Arg

cat

His

tgc

Cys

cat

His

ctc

Leu

tac

Tyr

cgg

Arg

tgc

Cys

ctg

Leu

act

Thr



cac ttt

5004

His Phe
1655

ggc aaa

5049

Gly Lys
1670

gtg gtc

5094

Val Val
1685

ggg aat
5139

Gly Asn
1700

ctc caa

5184

Leu Gln
1715

gtg agc

5229

Val Ser
1730

tcc cct

5274

Ser Pro
1745

gat tcc

5319

Asp Ser
1760

aac aag

5364

Asn Lys
1775

gac acc

5409

Asp Thr
1790

gac acc

5454

Asp Thr
1805

gtg gtg
5499
Val Val

gag

Glu

gcc

Ala

ctg

Leu

ttt

Phe

gtg

Val

tcg

Ser

gcc

Ala

tcc

Ser

ctg

Leu

tgc

Cys

att

Ile

acc

Thr

gtg

Val

ctc

Leu

aag

Lys

gat

Asp

gag

Glu

cag

Gln

acc

Thr

tgt

Cys

gtg

Val

tcc

Ser

gct

Ala

tgg

Trp

gtg

Val

tcc

Ser

cag

Gln

ggc

Gly

gaa

Glu

tgt

Cys

tgc

Cys

aga

Arg

gac

Asp

tgt

Cys

gcc

Ala

agg

Arg

gag

Glu

gtg

Val

aca

Thr

atc

Ile

gac

Asp

gct

Ala

cat

His

atc

Ile

Ccc

Pro

gag

Glu

tat

Tyr

acg

Thr

tct

Ser
1660

gtc

Val
1675

tac

Tyr
1690

cag

Gln
1705

cct

Pro
1720

gac

Asp
1735

aac

Asn
1750

ctt

Leu
1765

gag

Glu
1780

tcc

Ser
1795

gcc

Ala
1810

gcc

Ala

ggc

Gly

tgg

Trp

cag

Gln

aac

Asn

gtg

Val

acc

Thr

aac

Asn

acc

Thr

Ccca

Pro

att

Ile

cac

His

aca

Thr

cgg9

Arg

gac

Asp

gag

Glu

aat

Asn

gac

Asp

aga

Arg

atc

Ile

agt

Ser

tat

Tyr

999

Gly

gtg

Val

ttg

Leu

204

tac

Tyr

cgc

Arg

aaa

Lys

gac

Asp

ttt

Phe

aaa

Lys

atg

Met

gac

Asp

ctg

Leu

gac

Asp

tgt

Cys

tgc

Cys

atc

Ile

cac

His

gtg

Val

ctc

Leu

999

Gly

gtg

Val

aag

Lys

gtc

Val

gat

Asp

tgc

Cys

gcc

Ala

CcccC

Pro

att

Ile
1665

ctg

Leu
1680

tgt

Cys
1695

acc

Thr
1710

aac

Asn
1725

cct

Pro
1740

cag

Gln
1755

ttc

Phe
1770

gtc

Val
1785

gcc

Ala
1800

cag

Gln
1815

cag

Gln

ctg

Leu

agc

Ser

ggc

Gly

agc

Ser

tcc

Ser

ctg

Leu

acg

Thr

cag

Gln

tgc

Cys

tgc

Cys

cat

His

agc

Ser

ctg

Leu

atc

Ile

ctg

Leu

agc

Ser

tgg

Trp

gac

Asp

atg

Met

gac

Asp

att

Ile

ttc

Phe

ggc

Gly

tgc

Cys

ctg

Leu

tcc

Ser

tgt

Cys

aac

Asn

aaa

Lys

tca

Ser

gtg

Val

tgc

Cys

tac

Tyr

tgc

Cys

aag

Lys

gag

Glu



1820 1825 1830

gag agg aat ctc cgg gag aac ggg tat gag tgt gag tgg cgc tat

5544

Glu Arg Asn Leu Arg Glu Asn Gly Tyr Glu Cys Glu Trp Arg Tyr
1835 1840 1845

aac agc tgt gca cct gcc tgt caa gtc acg tgt cag cac cct gag

5589

Asn Ser Cys Ala Pro Ala Cys Gln Val Thr Cys Gln His Pro Glu
1850 1855 1860

cca ctg gcc tgc cct gtg cag tgt gtg gag ggc tgc cat gcc cac

5634

Pro Leu Ala Cys Pro Val Gln Cys Val Glu Gly Cys His Ala His
1865 1870 1875

tgc cct cca ggg aaa atc ctg gat gag ctt ttg cag acc tgc gtt

5679

Cys Pro Pro Gly Lys Ile Leu Asp Glu Leu Leu Gln Thr Cys Val
1880 1885 1890

gac cct gaa gac tgt cca gtg tgt gag gtg gct ggc cgg cgt ttt

5724

Asp Pro Glu Asp Cys Pro Val Cys Glu Val Ala Gly Arg Arg Phe
1895 1900 1905

gcc tca gga aag aaa gtc acc ttg aat ccc agt gac cct gag cac

5769

Ala Ser Gly Lys Lys Val Thr Leu Asn Pro Ser Asp Pro Glu His
1910 1915 1920

tgc cag att tgc cac tgt gat gtt gtc aac ctc acc tgt gaa gcc

5814

Cys Gln Ile Cys His Cys Asp Val Val Asn Leu Thr Cys Glu Ala
1925 1930 1935

tgc cag gag ccg gga ggc tag

5835

Cys Gln Glu Pro Gly Gly
1940

<210> 159

<211> 1944

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 159

Met Glu Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu Leu Arg Phe
1 5 10 15

Cys Phe Ser Ala Thr Arg Arg Tyr Tyr Leu Gly Ala Val Glu Leu Ser

205



Trp

Phe

Tyr

Ala

Ala

His

Glu

Asp

145

Lys

Tyr

Gly

Gln

Lys

225

Ala

Asp

Pro

50

Lys

Lys

Glu

Pro

Gly

130

Lys

Glu

Leu

Ala

Thr

210

Ser

Ala

Tyr

35

Pro

Lys

Pro

Val

Val

115

Ala

Val

Asn

Ser

Leu

195

Leu

Trp

Ser

20

Met

Arg

Thr

Arg

Tyr

100

Ser

Glu

Phe

Gly

His

180

Leu

His

His

Ala

Gln

Val

Leu

Pro

85

Asp

Leu

Tyr

Pro

Pro

165

Val

Val

Lys

Ser

Arg
245

Ser

Pro

Phe

70

Pro

Thr

His

Asp

Gly

150

Met

Asp

Cys

Phe

Glu

230

Ala

Asp

Lys

Val

Trp

Val

Ala

Asp

135

Gly

Ala

Leu

Arg

Ile

215

Thr

Trp

Leu

40

Ser

Glu

Met

Val

Val

120

Gln

Ser

Ser

Val

Glu

200

Leu

Lys

Pro

25

Gly

Phe

Phe

Gly

Ile

105

Gly

Thr

His

Asp

Lys

185

Gly

Leu

Asn

Lys

Glu

Pro

Thr

Leu

90

Thr

Val

Ser

Thr

Pro

170

Asp

Ser

Phe

Ser

Met
250

206

Leu

Phe

Asp

75

Leu

Leu

Ser

Gln

Tyr

155

Leu

Leu

Leu

Ala

Leu

235

His

Pro

Asn

60

His

Gly

Lys

Tyr

Arg

140

Val

Cys

Asn

Ala

Val

220

Met

Thr

Val

45

Thr

Leu

Pro

Asn

Trp

125

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Val

30

Asp

Ser

Phe

Thr

Met

110

Lys

Lys

Gln

Thr

Gly

190

Glu

Asp

Asp

Asn

Ala

Val

Asn

Ile

95

Ala

Ala

Glu

Val

Tyr

175

Leu

Lys

Glu

Arg

Gly
255

Arg

Val

Ile

80

Gln

Ser

Ser

Asp

Leu

160

Ser

Ile

Thr

Gly

Asp

240

Tyr



Val

Tyr

Phe

Leu

305

Asp

Asp

Gln

Leu

Pro

385

Trp

Leu

Asn

Ala

Ser

465

Leu

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Arg

His

275

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

His

Leu

Pro

435

Thr

Ile

Ile

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Leu

Phe

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Gly

Met

Phe

295

Thr

Leu

Val

Asn

Asp

375

Arg

Ala

Asp

Gly

Phe

455

Leu

Gln

Leu

Gly

280

Leu

Phe

Phe

Lys

Glu

360

Val

Ser

Glu

Arg

Arg

440

Lys

Leu

Ala

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Gly

Thr

Arg

Thr

His

330

Asp

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

207

Cys

Pro

Asn

Ala

315

Ile

Ser

Glu

Phe

Lys

395

Asp

Lys

Lys

Glu

Glu

475

Pro

His

Glu

His

300

Gln

Ser

Cys

Asp

Asp

380

Lys

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Asp

Gln

Val

445

Ile

Gly

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Ser

Ser

Ala

Leu

Gln

335

Glu

Asp

Asn

Lys

Ala

415

Leu

Phe

His

Thr

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp

Ser

Thr

400

Pro

Asn

Met

Glu

Leu

480

Pro



His

Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Pro

625

Phe

Tyr

Ser

Leu

Gly
705

Gly

Val

Tyr

530

Arg

Leu

Val

Leu

Ile

610

Glu

Asp

Ile

Gly

Phe

690

Leu

Ile

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Phe

Ser

Leu

Tyr

675

Pro

Trp

Thr

500

His

Trp

Leu

Ser

Gln

580

Ser

Arg

Gln

Leu

Ser

660

Thr

Phe

Ile

485

Asp

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

Ala

Gln

645

Ile

Phe

Ser

Leu

Val

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Gly
710

Arg

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro

615

Asn

Ser

Ala

His

Glu

695

Cys

Pro

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

680

Thr

His

Leu

505

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Met

Cys

Thr

665

Met

Val

Asn

490

Tyr

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

His

Leu

650

Asp

Val

Phe

Ser

208

Ser

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Ser

635

His

Phe

Tyr

Met

Asp
715

Arg

Pro

Pro

540

Val

Ile

Asp

Trp

Val

620

Ile

Glu

Leu

Glu

Ser

700

Phe

Arg

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Leu

510

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Asn

495

Pro

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Lys

Phe

Asp

Arg

560

Glu

Val

Glu

Asp

Val

640

Trp

Phe

Thr

Pro

Gly
720



Met

Tyr

Asn

Ser

Thr

785

Val

Gln

Ala

Leu

Val

865

Gly

Glu

Pro

Gln

Thr

Thr

Tyr

Asn

Thr

770

Leu

Glu

Ser

Val

Arg

850

Phe

Glu

Val

Tyr

Gly

930

Tyr

Ala

Glu

Ala

755

Arg

Gln

Met

Pro

Glu

835

Asn

Gln

Leu

Glu

Ser

915

Ala

Phe

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

820

Arg

Arg

Glu

Asn

Asp

900

Phe

Glu

Trp

Leu

725

Ser

Glu

Lys

Asp

Lys

805

Ser

Leu

Ala

Phe

Glu

885

Asn

Tyr

Pro

Lys

Lys

Tyr

Pro

Gln

Gln

790

Glu

Phe

Trp

Gln

Thr

870

His

Ile

Ser

Arg

Val

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Asp

Ser

855

Asp

Leu

Met

Ser

Lys

935

Gln

Ser

Asp

Ser

760

Asn

Glu

Phe

Lys

Tyr

840

Gly

Gly

Gly

Val

Leu

920

Asn

His

Ser

Ile

745

Phe

Ala

Ile

Asp

Lys

825

Gly

Ser

Ser

Leu

Thr

905

Ile

Phe

His

Cys

730

Ser

Ser

Thr

Asp

Ile

810

Thr

Met

Val

Phe

Leu

890

Phe

Ser

Val

Met

209

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Arg

Ser

Pro

Thr

875

Gly

Arg

Tyr

Lys

Ala

Lys

Tyr

Asn

Ile

780

Asp

Asp

His

Ser

Gln

860

Gln

Pro

Asn

Glu

Pro

940

Pro

Asn

Leu

Ser

765

Pro

Asp

Glu

Tyr

Ser

845

Phe

Pro

Tyr

Gln

Glu

925

Asn

Thr

Thr

Leu

750

Arg

Glu

Thr

Asp

Phe

830

Pro

Lys

Leu

Ile

Ala

910

Asp

Glu

Lys

Gly

735

Ser

His

Asn

Ile

Glu

815

Ile

His

Lys

Tyr

Arg

895

Ser

Gln

Thr

Asp

Asp

Lys

Pro

Thr

Ser

800

Asn

Ala

Val

Val

Arg

880

Ala

Arg

Arg

Lys

Glu



945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly Met Ser Thr
1130 1135 1140

Leu Phe Leu Val Tyr Ser Asn Lys Cys Gln Thr Pro Leu Gly Met
1145 1150 1155

Ala Ser Gly His Ile Arg Asp Phe Gln Ile Thr Ala Ser Gly Gln
1160 1165 1170

210



Tyr

Ser

Val

Gly

Ile

Asn

Ser

Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Met
1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Met

Tyr

Leu

Asn

Val

Met

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

Glu

Phe

His

Pro

Thr

Tyr

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Met

Ser

Thr

Leu

Lys

Gly

Val

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Val

Lys

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Cys
1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu

Leu

Lys

Ile

Ser

Lys

Val

Phe

His

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

Ser

Ala

Ser

Gln

Gln

Leu

211

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Asn

Asp

Thr

Asn

Val

Gly

Ile

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ser

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Cys
1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Ile

Pro

Arg

Gln

Ser

Ser

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Thr

Ser

Pro

Lys

Leu

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Asp



Gly

Phe

Asp

Trp

Ala

Val

Glu

Met

His

Gln

Asn

Val

Thr

Val

1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Lys
1475

Cys
1490

Gly
1505

Glu
1520

Gly
1535

Thr
1550

Cys
1565

Phe
1580

Leu
1595

Gln

Gly

Pro

His

Asp

Leu

Thr

Cys

Asn

Lys

Cys

Asp

Asp

Val

Trp

Asn

Leu

Gln

Leu

Val

Lys

Val

Arg

Glu

Val

Ala

Gly

Gln

Thr

Gln

Leu

Ile

Tyr

Cys

Thr

Ser

Cys

Tyr

Cys

Thr

Leu

Asp

Leu

Asp

Thr

Ala

Thr

Pro

Cys

Gly

Val

Ala

Arg

Cys

Lys

Tyr

1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Ala
1480

Gln
1495

Cys
1510

Ala
1525

Pro
1540

Asp
1555

Ser
1570

Tyr
1585

Cys
1600

Phe

Phe

Tyr

Arg

Ser

Asp

Asn

Leu

Leu

Gly

Arg

Thr

Leu

Gly

Gln

Thr

Leu

Met

Leu

Asn

Tyr

Cys

Glu

Glu

Lys

Ile

Phe

Ser

212

Asn

Pro

Arg

Glu

Ser

Leu

Asp

Pro

Arg

Thr

Trp

Gly

Pro

Asn

Gly

Val

Ile

Val

Cys

Arg

Leu

Pro

Cys

Val

Asn

Met

Gly

Pro

1395

Lys
1410

Val
1425

His
1440

Leu
1455

Arg
1470

Ala
1485

Glu
1500

Gly
1515

Pro
1530

Lys
1545

Cys
1560

Ala
1575

Glu
1590

Gly
1605

Val

Asn

Pro

Gly

Pro

Glu

Cys

Met

Cys

Ile

Thr

His

Cys

Thr

Lys

Ser

Gln

Cys

Pro

Gly

Met

Val

Phe

Gly

Asp

Tyr

Gln

Phe

Val

Leu

Ser

Glu

Met

Leu

Ser

Arg

His

Cys

His

Leu

Tyr

Arg



Ile

Lys

Phe

His

Gly

Val

Gly

Leu

Val

Ser

Asp

Asn

Asp

Asp

Val

Leu
1610

Lys
1625

Asp
1640

Phe
1655

Lys
1670

Val
1685

Asn
1700

Gln
1715

Ser
1730

Pro
1745

Ser
1760

Lys
1775

Thr
1790

Thr
1805

Val

Val

Arg

Gly

Glu

Ala

Leu

Phe

Val

Ser

Ala

Ser

Leu

Cys

Ile

Thr

Gly

Val

Glu

Val

Leu

Lys

Asp

Glu

Gln

Thr

Cys

Val

Ser

Ala

Trp

Asn

Thr

Val

Val

Ser

Gln

Gly

Glu

Cys

Cys

Arg

Asp

Cys

Ala

Arg

Lys

Ile

Asn

Glu

Val

Thr

Ile

Asp

Ala

His

Ile

Pro

Glu

Tyr

Thr

Gly
1615

Leu
1630

Val
1645

Ser
1660

Val
1675

Tyr
1690

Gln
1705

Pro
1720

Asp
1735

Asn
1750

Leu
1765

Glu
1780

Ser
1795

Ala
1810

Ala

Cys

Val

Lys

Gly

Trp

Gln

Asn

Val

Thr

Asn

Thr

Pro

Ile

His

Thr

Ser His

Glu Gly

Arg Pro

Arg Tyr

Asp Arg

Glu Lys

Asn Asp

Asp Phe

Arg Lys

Ile Met

Ser Asp

Tyr Leu

Gly Asp

Val Cys

Leu Cys

213

Pro

Gly

Met

Ile

His

Val

Leu

Gly

Val

Lys

Val

Asp

Cys

Ala

Pro

Ser
1620

Glu
1635

Lys
1650

Ile
1665

Leu
1680

Cys
1695

Thr
1710

Asn
1725

Pro
1740

Gln
1755

Phe
1770

Val
1785

Ala
1800

Gln
1815

Gln

Val

Ile

Asp

Leu

Ser

Gly

Ser

Ser

Leu

Thr

Gln

Cys

Cys

His

Ser

Lys

Glu

Glu

Leu

Ile

Leu

Ser

Trp

Asp

Met

Asp

Ile

Phe

Gly

Cys

Cys

Leu

Thr

Leu

Ser

Cys

Asn

Lys

Ser

Val

Cys

Tyr

Cys

Lys

Glu



Glu

Asn

Pro

Cys

Asp

Ala

Cys

Cys

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

1820

Arg
1835

Ser
1850

Leu
1865

Pro
1880

Pro
1895

Ser
1910

Gln
1925

Gln
1940

<220>

<223>

<220>

<221>
<222>

<400>

Asn

Cys

Ala

Pro

Glu

Gly

Ile

Glu

160
6153
DNA
Artificial Sequence

CDS
(1) ..

160

atg gaa ata

48

Met Glu Ile

1

tgc ttt agt

96

Cys Phe Ser

Leu

Ala

Cys

Gly

Asp

Lys

Cys

Pro

(615

gag

Glu

gcc

Ala
20

Arg Glu

Pro Ala

Pro Val

Lys Ile

Cys Pro

Lys Val

His Cys

Gly Gly

Fusion Protein

3)

ctc tcc

Leu Ser
5

acc aga

Thr Arg

1825

Asn Gly

1840

Cys Gln

1855

Gln Cys

1870

Leu Asp

1885

Val Cys

1900

Thr Leu

1915

Asp Val

1930

acc tgc

Thr Cys

aga tac

Arg Tyr

ttc

Phe

tac

Tyr
25

Tyr

Val

Val

Glu

Glu

Asn

Val

ttt

Phe
10

ctg

Leu

214

1830

Glu Cys Glu

1845

Thr Cys Gln

1860

Glu Gly Cys

1875

Leu Leu Gln

1890

Val Ala Gly

1905

Pro Ser Asp

1920

Asn Leu Thr

1935

ctg tgc ctt

Leu Cys Leu

ggt gca gtg

Gly Ala Val

Trp

His

His

Thr

Arg

Pro

Cys

ttg

Leu

gaa

Glu
30

Arg Tyr

Pro Glu

Ala His

Cys Val

Arg Phe

Glu His

Glu Ala

cga ttc

Arg Phe
15

ctg tca

Leu Ser



tgg
144
Trp

ttt
192
Phe

tac
240
Tyr

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624

Gly

cag
672

gac

Asp

cct

Pro
50

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

tat

Tyr
35

cct

Pro

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

atg

Met

aga

Arg

act

Thr

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

caa

Gln

gtg

Val

ctg

Leu

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

agt

Ser

cca

Pro

ttt

Phe
70

CcccC

Pro

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

gat

Asp

aaa

Lys
55

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

ctc

Leu
40

tct

Ser

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

ggt

Gly

ttt

Phe

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

gag

Glu

cca

Pro

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

215

ctg

Leu

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

Ccaa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

cct

Pro

aac

Asn
60

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

gtg

Val
45

acc

Thr

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

gac

Asp

tca

Ser

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

gca

Ala

gtc

Val

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

aga

Arg

gtg

Val

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

g99



Gln

aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

ctt

1152

Leu

cct

1200

Pro
385

Thr
210

agt

Ser

gca

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

act

Thr
370

tcc

Ser

Leu

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

His

cac

His

gct

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

Lys

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

Phe

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

Ile
215

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

Leu

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

Leu

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

Phe

tcc

Ser

atg

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

216

Ala

ttg

Leu
235

cac

His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

Val
220

atg

Met

aca

Thr

cac

His

gaa

Glu

cat

His
300

Ccaa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

Phe

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac

His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

Glu

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

Gly

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320

cat
His

CcccC

Pro

gat

Asp

tct

Ser

act

Thr
400



tgg gta
1248

Trp Val

tta gtc
1296
Leu Val

aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

cat

His

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

tac

Tyr

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

caa

Gln

att

Ile
405

CcccC

Pro

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gct

Ala

gat

Asp

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

gct

Ala

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

gaa

Glu

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

gag

Glu

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile

gag

Glu
410

tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

217

gac

Asp

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu
475

cca

Pro

tca

Ser

ctg

Leu

g99

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

tgg

Trp

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

Ccca

Pro

Ccca

Pro
540

gtt

Val

atc

Ile

gac

Asp

gac

Asp

caa

Gln

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tat

Tyr

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg

gct

Ala
415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

Ccca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

CCccC

Pro

aac

Asn

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val



atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

580
tct

Ser

cgc

Arg

Ccaa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

gat

Asp

CcccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

585
aac

Asn

cca

Pro

atg

Met

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

218

agc

Ser

gga

Gly

agc

Ser
635

cat

His

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

cgg

Arg

aac

Asn

ttg

Leu

tca

Ser
765

590
ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr

cca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro



agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

gga gaa
2688
Gly Glu

gaa gtt
2736
Glu Vval

ccc tat
2784
Pro Tyr

caa gga

2832

Gln Gly
930

act tac
2880
Thr Tyr

agg

Arg

cag

Gln

atg

Met

Cccc

Pro

gag

Glu
835

aac

Asn

cag

Gln

cta

Leu

gaa

Glu

tcc

Ser
915

gca

Ala

ttt

Phe

caa

Gln

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

aat

Asn

gat

Asp
900

ttc

Phe

gaa

Glu

tgg

Trp

aag

Lys

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gaa

Glu
885

aat

Asn

tat

Tyr

cct

Pro

aaa

Lys

caa

Gln

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

cat

His

atc

Ile

tct

Ser

aga

Arg

gtg

Val

ttt

Phe
775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

ttg

Leu

atg

Met

agc

Ser

aaa

Lys
935

caa

Gln

aat

Asn

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gga

Gly

gta

Val

ctt

Leu
920

aac

Asn

cat

His

gcc

Ala

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ctc

Leu

act

Thr
905

att

Ile

ttt

Phe

cat

His

acc

Thr

gac

Asp

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

ctg

Leu
890

ttc

Phe

tct

Ser

gtc

Val

atg

Met

219

aca

Thr

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

999

Gly

aga

Arg

tat

Tyr

aag

Lys

gca

Ala

att

Ile
780

gat

Asp

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

Ccca

Pro

aat

Asn

gag

Glu

cct

Pro
940

Cccc

Pro

cca

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

Cccc

Pro

tat

Tyr

cag

Gln

gaa

Glu
925

aat

Asn

act

Thr

gaa

Glu

acc

Thr

gat

Asp

ttt

Phe
830

cca

Pro

aag

Lys

tta

Leu

ata

Ile

gcc

Ala
910

gat

Asp

gaa

Glu

aaa

Lys

aat

Asn

ata

Ile

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

aga

Arg
895

tct

Ser

cag

Gln

acc

Thr

gat

Asp

act

Thr

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg
880

gca

Ala

cgt

Arg

agg

Arg

aaa

Lys

gag

Glu



945 950 955 960

ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

ggc tac ata atg gat aca cta cct ggc tta gta atg gct cag gat

3204

Gly Tyr 1Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

caa agg att cga tgg tat ctg ctc agc atg ggc agc aat gaa aac

3249

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

atc cat tct att cat ttc agt gga cat gtg ttc act gta cga aaa

3294

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

aaa gag gag tat aaa atg gca ctg tac aat ctc tat cca ggt gtt

3339

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

ttt gag aca gtg gaa atg tta cca tcc aaa gct gga att tgg cgg

3384

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

220



gtg gaa

3429

Val Glu
1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg
3924
Arg Met

tgc

Cys

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

ctt

Leu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

att

Ile

tac

Tyr

att

Ile

gcc

Ala

tgg

Trp

gca

Ala

aag

Lys

ctt

Leu

acc

Thr

cac

His

cac

His

atg

Met

ggc

Gly

agc

Ser

aga

Arg

Ccca

Pro

agc

Ser

cca

Pro

ttc

Phe

gat

Asp

tta

Leu

aat

Asn

cca

Pro

ggc

Gly

gag

Glu
1135

aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys

cat

His

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

cta

Leu

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

221

cat

His

cag

Gln

att

Ile

aga

Arg

CcCcC

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

gct

Ala

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

999

Gly
1140

CcccC

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys

atg

Met

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

aca

Thr

atg

Met

Ccaa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro



1295

ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

gag

Glu

ttt

Phe

cac

His

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

aaa

Lys

aat

Asn

Caa

Gln

gag

Glu

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

1300
gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggc

Gly
1465

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

gat

Asp

tca

Ser

gcc

Ala

agt

Ser

caa

Gln

cag

Gln

ctc

Leu

cag

Gln

aca

Thr

ctt

Leu

atg

Met

gag

Glu

222

gat

Asp

acc

Thr

aat

Asn

gtg

Val

gga

Gly

atc

Ile

aat

Asn

cct

Pro

cga

Arg

gag

Glu

gac

Asp

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

gag

Glu

1305

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

aat

Asn
1470

att

Ile

cct

Pro

aga

Arg

cag

Gln

tct

Ser

agt

Ser

gta

Val

aac

Asn

CcccC

Pro

ggc

Gly

cag

Gln

act

Thr

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

caa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

tcc

Ser

gct

Ala

aaa

Lys

cag

Gln

aca

Thr

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

cct

Pro



agg agc

4464

Arg Ser
1475

gaa cgt

4509

Glu Arg
1490

ggt tca

4554

Gly Ser
1505

ggg tca
4599

Gly Ser
1520

agt ggt

4644

Ser Gly
1535

gga ggc

4689

Gly Gly
1550

ggc gga

4734

Gly Gly
1565

atg gtc

4779

Met Val
1580

ctc gag

4824

Leu Glu
1595

agc atg

4869

Ser Met
1610

cgg cat

4914

Arg His
1625

cat cag
4959
His Gln

ttc

Phe

ctg

Leu

ggc

Gly

gga

Gly

999

Gly

tct

Ser

agc

Ser

aag

Lys

tgt

Cys

ggc

Gly

gag

Glu

ggc

cag

Gln

tgg

Trp

gga

Gly

ggt

Gly

tca

Ser

gga

Gly

gga

Gly

ctg

Leu

acc

Thr

tgt

Cys

aac

Asn

aag

Lys

aag

Lys

acc

Thr

tca

Ser

tca

Ser

ggc

Gly

ggc

Gly

gga

Gly

gtg

Val

aaa

Lys

gtc

Val

aga

Arg

gag

Glu

aaa

Lys

ggt

Gly

gga

Gly

ggc

Gly

gga

Gly

agt

Ser

tcc

Ser

tgt

Cys

acg

Thr

tct

Ser

tgt

Cys

tat

Tyr

acc

Thr
1480

agc

Ser
1495

gga

Gly
1510

tcc

Ser
1525

agc

Ser
1540

ggc

Gly
1555

gcc

Ala
1570

Cccc

Pro
1585

tgc

Cys
1600

ggc

Gly
1615

gtg

Val
1630

gcc

Ala

cgg9

Arg

agt

Ser

agc

Ser

gga

Gly

999

Gly

gga

Gly

ggt

Gly

gct

Ala

cag

Gln

tgc

Cys

gcc

Ala

cct

Pro

cac tac

His Tyr

ggt gga

Gly

ggt ggc

Gly Gly

ggc tct

Gly Ser

agt gga

Ser Gly

tct gga

Ser Gly

agc cta

Ser Leu

gac aac

Asp Asn

aac tat

Asn Tyr

ctc tgc

Leu Cys

ctg gaa

Leu Glu

gga gaa

Gly Glu

223

ttc

Phe

agc

Ser

tca

Ser

ggt

Gly

999

Gly

ggc

Gly

tcc

Ser

ctg

Leu

gac

Asp

CcccC

Pro

agg

Arg

aca

Thr

att

Ile
1485

gga

Gly
1500

ggc

Gly
1515

gga

Gly
1530

agt

Ser
1545

agc

Ser
1560

tgt

Cys
1575

cgg

Arg
1590

ctg

Leu
1605

ccg

Pro
1620

tgt

Cys
1635

gtg

Val

gcc

Ala

999

999

Gly

tca

Ser

gga

Gly

gga

Gly

cgg

Arg

gct

Ala

gag

Glu

ggc

Gly

cccC

Pro

aag

Lys

gcc

Ala

tct

Ser

agc

Ser

ggc

Gly

ggt

Gly

ggt

Gly

CcccC

Pro

gaa

Glu

tgc

Cys

atg

Met

tgc

Cys

att

Ile

gtc

Val

ggt

Gly

ggc

Gly

ggt

Gly

agt

Ser

tct

Ser

CccC

Pro

999

Gly

atg

Met

gtc

Val

ttc

Phe

ggc

Gly



1640

tgc aac

5004

Cys Asn
1655

cat gtg

5049

His Val
1670

ctc acc

5094

Leu Thr
1685

tac gtt

5139

Tyr Val
1700

cgg atc

5184

Arg Ile
1715

tgc aag

5229

Cys Lys
1730

ctg ttt

5274

Leu Phe
1745

act cac

5319

Thr His
1760

ctg ggc
5364

Leu Gly
1775

tcc gtg

5409

Ser Val
1790

tgt ggg

5454

Cys Gly
1805

act

Thr

tgt

Cys

ttc

Phe

ctg

Leu

cta

Leu

aaa

Lys

gac

Asp

ttt

Phe

aaa

Lys

gtc

Val

aat

Asn

tgt

Cys

gat

Asp

gac

Asp

gtg

Val

gtg

Val

cgg9

Arg

999

Gly

gag

Glu

gcc

Ala

ctg

Leu

ttt

Phe

gtc

Val

gcc

Ala

999

Gly

cag

Gln

999

Gly

gtc

Val

gag

Glu

gtg

Val

ctc

Leu

aag

Lys

gat

Asp

tgt

Cys

acg

Thr

ctc

Leu

gat

Asp

aat

Asn

acc

Thr

gtg

Val

gtg

Val

tcc

Ser

cag

Gln

ggc

Gly

1645

cg99

Arg
1660

tgc

Cys
1675

aaa

Lys
1690

tac

Tyr
1705

aag

Lys
1720

atc

Ile
1735

aat

Asn
1750

gag

Glu
1765

gtg

Val
1780

aca

Thr
1795

atc

Ile
1810

gac

Asp

tcc

Ser

tac

Tyr

tgc

Cys

gga

Gly

ctg

Leu

gtg

Val

tct

Ser

gtc

Val

tac

Tyr

cag

Gln

cgg9

Arg

acg

Thr

ctg

Leu

ggc

Gly

tgc

Cys

gtg

Val

aag

Lys

ggc

Gly

tgg

Trp

cag

Gln

aac

Asn

224

aag

Lys

atc

Ile

ttc

Phe

agt

Ser

agc

Ser

gag

Glu

agg

Arg

cgg

Arg

gac

Asp

gag

Glu

aat

Asn

tagg

Trp

ggc

Gly

CcccC

Pro

aac

Asn

cac

His

gga

Gly

CcccC

Pro

tac

Tyr

cgc

Arg

aaa

Lys

gac

Asp

1650
aac

Asn
1665

atg

Met
1680

999

Gly
1695

cct

Pro
1710

Cccc

Pro
1725

gga

Gly
1740

atg

Met
1755

atc

Ile
1770

cac

His
1785

gtg

Val
1800

ctc

Leu
1815

tgc

Cys

gcc

Ala

gag

Glu

999

Gly

tca

Ser

gag

Glu

aag

Lys

att

Ile

ctg

Leu

tgt

Cys

acc

Thr

aca

Thr

cac

His

tgc

Cys

acc

Thr

gtg

Val

att

Ile

gat

Asp

ctg

Leu

agc

Ser

ggc

Gly

agc

Ser

gac

Asp

tac

Tyr

cag

Gln

ttt

Phe

aaa

Lys

gag

Glu

gag

Glu

ctg

Leu

atc

Ile

ctg

Leu

agc

Ser



aac ctc

5499

Asn Leu
1820

aaa gtg

5544

Lys Val
1835

tca tcc

5589

Ser Ser
1850

gtg gat

5634

Val Asp
1865

tgc aac

5679

Cys Asn
1880

tac gac

5724

Tyr Asp
1895

tgc gac

5769

Cys Asp
1910

aag gtg

5814

Lys Val
1925

gag gag

5859

Glu Glu
1940

tat aac

5904

Tyr Asn
1955

gag cca

5949

Glu Pro
1970

cac tgc
5994
His Cys

caa

Gln

agc

Ser

cct

Pro

tcc

Ser

aag

Lys

acc

Thr

acc

Thr

gtg

Val

agg

Arg

agc

Ser

ctg

Leu

cct

Pro

gtg

Val

tcg

Ser

gcc

Ala

tcc

Ser

ctg

Leu

tgc

Cys

att

Ile

acc

Thr

aat

Asn

tgt

Cys

gcc

Ala

cca

Pro

gag

Glu

cag

Gln

acc

Thr

tgt

Cys

gtg

Val

tcc

Ser

gct

Ala

tgg

Trp

ctc

Leu

gca

Ala

tgc

Cys

999

Gly

gaa

Glu

tgt

Cys

tgc

Cys

aga

Arg

gac

Asp

tgt

Cys

gcc

Ala

agg

Arg

cgg

Arg

cct

Pro

cct

Pro

aaa

Lys

gac

Asp
1825

gct

Ala
1840

cat

His
1855

atc

Ile
1870

CccC

Pro
1885

gag

Glu
1900

tat

Tyr
1915

acg

Thr
1930

gag

Glu
1945

gcc

Ala
1960

gtg

Val
1975

atc

Ile

cct

Pro

gac

Asp

aac

Asn

ctt

Leu

gag

Glu

tcc

Ser

gcc

Ala

gcc

Ala

aac

Asn

tgt

Cys

cag

Gln

ctg

Leu

gtg gac

Val Asp

acc aga

Thr Arg

aac atc

Asn Ile

acc agt

Thr Ser

cca tat

Pro Tyr

att ggg

Ile Gly

cac gtg

His Val

aca ttg

Thr Leu

ggg tat

Gly Tyr

caa gtc

Gln Val

tgt gtg

Cys Val

gat gag

Asp Glu
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ttt

Phe

aaa

Lys

atg

Met

gac

Asp

ctg

Leu

gac

Asp

tgt

Cys

tgc

Cys

gag

Glu

acg

Thr

gag

Glu

ctt

Leu

999

Gly
1830

gtg

Val
1845

aag

Lys
1860

gtc

Val
1875

gat

Asp
1890

tgc

Cys
1905

gcc

Ala
1920

CcccC

Pro
1935

tgt

Cys
1950

tgt

Cys
1965

ggc

Gly
1980

ttg

Leu

aac

Asn

cct

Pro

cag

Gln

ttc

Phe

gtc

Val

gcc

Ala

cag

Gln

cag

Gln

gag

Glu

cag

Gln

tgc

Cys

cag

Gln

tcc

Ser

ctg

Leu

acg

Thr

cag

Gln

tgc

Cys

tgc

Cys

cat

His

agc

Ser

tgg

Trp

cac

His

cat

His

acc

Thr

tgg

Trp

gac

Asp

atg

Met

gac

Asp

att

Ile

ttc

Phe

ggc

Gly

tgc

Cys

cgc

Arg

cct

Pro

gcc

Ala

tgc

Cys



1985 1990 1995
gtt gac cct gaa gac tgt cca gtg tgt gag gtg gct
6039
Val Asp Pro Glu Asp Cys Pro Val Cys Glu Val Ala

2000 2005 2010
ttt gcc tca gga aag aaa gtc acc ttg aat ccc agt
6084
Phe Ala Ser Gly Lys Lys Val Thr Leu Asn Pro Ser

2015 2020 2025
cac tgc cag att tgc cac tgt gat gtt gtc aac ctc
6129
His Cys Gln Ile Cys His Cys Asp Val Val Asn Leu

2030 2035 2040
gcc tgc cag gag ccg gga ggc tag
6153
Ala Cys Gln Glu Pro Gly Gly

2045 2050
<210> 161
<211> 2050
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic Construct
<400> 161
Met Glu Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu
1 5 10
Cys Phe Ser Ala Thr Arg Arg Tyr Tyr Leu Gly Ala Val

20 25
Trp Asp Tyr Met Gln Ser Asp Leu Gly Glu Leu Pro Val
35 40 45
Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe Asn Thr

50 55 60
Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Asp His Leu
65 70 75
Ala Lys Pro Arg Pro Pro Trp Met Gly Leu Leu Gly Pro

85 90
Ala Glu Val Tyr Asp Thr Val Val Ile Thr Leu Lys Asn
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ggc

Gly

gac

Asp

acc

Thr

Leu

Glu

30

Asp

Ser

Phe

Thr

Met

cgg

Arg

cct

Pro

tgt

Cys

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

cgt

Arg

gag

Glu

gaa

Glu

Phe

Ser

Arg

Val

Ile

80

Gln

Ser



His

Glu

Asp

145

Lys

Tyr

Gly

Gln

Lys

225

Ala

Val

Tyr

Phe

Leu

305

Asp

Pro

Gly

130

Lys

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Val

115

Ala

Val

Asn

Ser

Leu

195

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

100

Ser

Glu

Phe

Gly

His

180

Leu

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Leu

Tyr

Pro

Pro

165

Val

Val

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe
325

His

Asp

Gly

150

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Ala

Asp

135

Gly

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

120

Gln

Ser

Ser

Val

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

Phe

105

Gly

Thr

His

Asp

Lys

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

Ser

Thr

Pro

170

Asp

Ser

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His
330

227

Ser

Gln

Tyr

155

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Ala

315

Ile

Tyr

Arg

140

Val

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

His

300

Gln

Ser

Trp

125

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

110

Lys

Lys

Gln

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Ala

Glu

Val

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln
335

Ser

Asp

Leu

160

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His



Asp

Gln

Leu

Pro

385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Gly

Leu

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Met

Arg

355

Asp

Phe

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

Glu

340

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Ala

Lys

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Tyr

Asn

Met

Ile

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Val

Asn

Asp

375

Arg

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Lys

Glu

360

Val

Ser

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

Val

345

Glu

Val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Asp

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu

228

Ser

Glu

Phe

Lys

395

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Cys

Asp

Asp

380

Lys

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Pro

Tyr

365

Asp

His

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

Glu

350

Asp

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Glu

Asp

Asn

Lys

Ala

415

Leu

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys

Pro

Asp

Ser

Thr

400

Pro

Asn

Met

Glu

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu



Ser

Ile

Asn

Pro

625

Phe

Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

Thr
785

Val

Leu

Ile

610

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr

770

Leu

Asp

Phe

595

Gln

Phe

Ser

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Gln

Gln

580

Ser

Arg

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Ser

565

Arg

Val

Phe

Ala

Gln

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Asp

Gly

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Gln
790

Asn

Asp

Pro

615

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Glu

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Glu

Ile

585

Asn

Pro

Met

Cys

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ile

570

Met

Arg

Ala

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

229

Ser

Ser

Gly

Ser

635

His

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Tyr
795

Asp

Trp

Val

620

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Asp

Lys

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Asp

Arg

590

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Thr

575

Asn

Thr

Glu

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Ile

Val

Glu

Asp

Val

640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys

Pro

Thr

Ser
800



Val Glu Met Lys Lys Glu Asp Phe Asp Ile Tyr Asp Glu Asp Glu Asn
805 810 815

Gln Ser Pro Arg Ser Phe Gln Lys Lys Thr Arg His Tyr Phe Ile Ala
820 825 830

Ala Val Glu Arg Leu Trp Asp Tyr Gly Met Ser Ser Ser Pro His Val
835 840 845

Leu Arg Asn Arg Ala Gln Ser Gly Ser Val Pro Gln Phe Lys Lys Val
850 855 860

Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
865 870 875 880

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met

230



Glu

Gly

Gln

Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

1025

Asp
1040

Tyr
1055

Arg
1070

His
1085

Glu
1100

Glu
1115

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Pro

Ile

Ile

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Met

Arg

Ile

Tyr

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Phe

Asp

Trp

His

Lys

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Lys

Thr

Tyr

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

1030

Glu
1045

Leu
1060

Leu
1075

Ser
1090

Ala
1105

Leu
1120

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Asn

Pro

Leu

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Tyr

Ser

His

Tyr

Ser

Leu

Cys

Gln

Ala

Glu

Ile

Leu

Lys
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Arg

Leu

Met

Val

Asn

Lys

His

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Val

Gly

Phe

Leu

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

1035

His
1050

Met
1065

Ser
1080

Thr
1095

Tyr
1110

Gly
1125

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Ala

Ala

Asn

Val

Pro

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Ile

Gln

Glu

Arg

Gly

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asn

Asp

Asn

Lys

Val

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly



Asn

Ser

Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

Ser
1250

Gly
1265

Ile
1280

Met
1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln

Thr

Ile

Arg

Glu

Met

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Gly

Lys

Leu

Leu

Glu

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

Thr

His

His

Met

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Leu

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

Met
1255

Ile
1270

Thr
1285

Cys
1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly

Val

Phe

His

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Asp

Phe Phe

Asn Pro

Tyr Ser

Leu Asn

Ser Asp

Ala Thr

Ser Asn

Gln Val

Gln Gly

Leu Ile

Gln Asn

Thr Pro

Leu Arg

Met Glu

Glu Asp
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Gly

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Glu

Asn
1260

Ile
1275

Arg
1290

Cys
1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Asn

Val

Ile

Ser

Ser

Ile

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Gln

Asp

Ala

Thr

Met

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Ser

Ser

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Pro



Arg

Glu

Gly

Gly

Ser

Gly

Gly

Met

Leu

Ser

Arg

His

Cys

His

1460

Ser
1475

Arg
1490

Ser
1505

Ser
1520

Gly
1535

Gly
1550

Gly
1565

Val
1580

Glu
1595

Met
1610

His
1625

Gln
1640

Asn
1655

Val
1670

Phe

Leu

Gly

Gly

Gly

Ser

Ser

Lys

Cys

Gly

Glu

Gly

Thr

Cys

Gln

Trp

Gly

Gly

Ser

Gly

Gly

Leu

Thr

Cys

Asn

Lys

Cys

Asp

Lys

Thr

Ser

Ser

Gly

Gly

Gly

Val

Lys

Val

Arg

Glu

Val

Ala

Lys

Gly

Gly

Gly

Gly

Ser

Ser

Cys

Thr

Ser

Cys

Tyr

Cys

Thr

1465

Thr
1480

Ser
1495

Gly
1510

Ser
1525

Ser
1540

Gly
1555

Ala
1570

Pro
1585

Cys
1600

Gly
1615

Val
1630

Ala
1645

Arg
1660

Cys
1675

Arg

Ser

Ser

Gly

Gly

Gly

Gly

Ala

Gln

Cys

Ala

Pro

Asp

Ser

His

Gly

Ser

Ser

Ser

Asp

Asn

Leu

Leu

Gly

Arg

Thr
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Tyr

Gly

Gly

Ser

Gly

Gly

Leu

Asn

Tyr

Cys

Glu

Glu

Lys

Ile

Phe

Ser

Ser

Gly

Gly

Gly

Ser

Leu

Asp

Pro

Arg

Thr

Trp

1470

Ile
1485

Gly
1500

Gly
1515

Gly
1530

Ser
1545

Ser
1560

Cys
1575

Arg
1590

Leu
1605

Pro
1620

Cys
1635

Val
1650

Asn
1665

Met
1680

Ala

Gly

Gly

Ser

Gly

Gly

Arg

Ala

Glu

Gly

Pro

Lys

Cys

Ala

Ala

Ser

Ser

Gly

Gly

Gly

Pro

Glu

Cys

Met

Cys

Ile

Thr

His

Val

Gly

Gly

Gly

Ser

Ser

Pro

Gly

Met

Val

Phe

Gly

Asp

Tyr



Leu

Tyr

Arg

Cys

Leu

Thr

Leu

Ser

Cys

Asn

Lys

Ser

Val

Cys

Tyr

Thr
1685

Val
1700

Ile
1715

Lys
1730

Phe
1745

His
1760

Gly
1775

Val
1790

Gly
1805

Leu
1820

Val
1835

Ser
1850

Asp
1865

Asn
1880

Asp

Phe

Leu

Leu

Lys

Asp

Phe

Lys

Val

Asn

Gln

Ser

Pro

Ser

Lys

Thr

Asp

Val

Val

Arg

Gly

Glu

Ala

Leu

Phe

Val

Ser

Ala

Ser

Leu

Cys

Gly

Gln

Gly

Val

Glu

Val

Leu

Lys

Asp

Glu

Gln

Thr

Cys

Val

Ser

Leu

Asp

Asn

Thr

Val

Val

Ser

Gln

Gly

Glu

Cys

Cys

Arg

Asp

Cys

Lys
1690

Tyr
1705

Lys
1720

Ile
1735

Asn
1750

Glu
1765

Val
1780

Thr
1795

Ile
1810

Asp
1825

Ala
1840

His
1855

Ile
1870

Pro
1885

Glu

Tyr

Cys

Gly

Leu

Val

Ser

Val

Tyr

Gln

Pro

Asp

Asn

Leu

Glu

Ser

Leu Phe

Gly Ser

Cys Ser

Val Glu

Lys Arg

Gly Arg

Trp Asp

Gln Glu

Asn Asn

Val Asp

Thr Arg

Asn Ile

Thr Ser

Pro Tyr

Ile Gly

234

Pro

Asn

His

Gly

Pro

Tyr

Arg

Lys

Asp

Phe

Lys

Met

Asp

Leu

Asp

Gly
1695

Pro
1710

Pro
1725

Gly
1740

Met
1755

Ile
1770

His
1785

Val
1800

Leu
1815

Gly
1830

Val
1845

Lys
1860

Val
1875

Asp
1890

Cys

Glu

Gly

Ser

Glu

Lys

Ile

Leu

Cys

Thr

Asn

Pro

Gln

Phe

Val

Ala

Cys

Thr

Val

Ile

Asp

Leu

Ser

Gly

Ser

Ser

Leu

Thr

Gln

Cys

Cys

Gln

Phe

Lys

Glu

Glu

Leu

Ile

Leu

Ser

Trp

Asp

Met

Asp

Ile

Phe



Cys

Lys

Glu

Tyr

Glu

His

Val

Phe

His

1895 1900

Asp Thr Ile Ala Ala Tyr Ala His
1910 1915

Val Val Thr Trp Arg Thr Ala Thr
1925 1930

Glu Arg Asn Leu Arg Glu Asn Gly
1940 1945

Asn Ser Cys Ala Pro Ala Cys Gln
1955 1960

Pro Leu Ala Cys Pro Val Gln Cys
1970 1975

Cys Pro Pro Gly Lys Ile Leu Asp
1985 1990

Asp Pro Glu Asp Cys Pro Val Cys
2000 2005

Ala Ser Gly Lys Lys Val Thr Leu
2015 2020

Cys Gln Ile Cys His Cys Asp Val
2030 2035

Ala Cys Gln Glu Pro Gly Gly
2045 2050

<210> 162

<211> 4902

<212> DNA

<213> Artificial Sequence

<220>
<223> Fusion Protein

<220>

<221> CDS

<222>  (1)..(4902)
<400> 162
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Val

Leu

Tyr

Val

Val

Glu

Glu

Asn

Val

Cys

Cys

Glu

Thr

Glu

Leu

Val

Pro

Asn

1905

Ala
1920

Pro
1935

Cys
1950

Cys
1965

Gly
1980

Leu
1995

Ala
2010

Ser
2025

Leu
2040

Gln

Gln

Glu

Gln

Cys

Gln

Gly

Asp

Thr

His

Ser

Trp

His

His

Thr

Arg

Pro

Cys

Gly

Cys

Arg

Pro

Ala

Cys

Arg

Glu

Glu



atg
48
Met

tgc

Cys

tgg
144
Trp

ttt
192
Phe

tac
240
Tyr
65

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gaa

Glu

ttt

Phe

gac

Asp

cct

Pro
50

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

ata

Ile

agt

Ser

tat

Tyr
35

cct

Pro

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

gag

Glu

gcc

Ala
20

atg

Met

aga

Arg

act

Thr

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His

ctc

Leu

acc

Thr

caa

Gln

gtg

Val

ctg

Leu

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

tcc

Ser

aga

Arg

agt

Ser

cca

Pro

ttt

Phe
70

cccC

Pro

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

acc

Thr

aga

Arg

gat

Asp

aaa

Lys
55

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

tgc

Cys

tac

Tyr

ctc

Leu
40

tct

Ser

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

ttc

Phe

tac

Tyr
25

ggt

Gly

ttt

Phe

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys

ttt

Phe
10

ctg

Leu

gag

Glu

cca

Pro

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

236

ctg

Leu

ggt

Gly

ctg

Leu

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

Ccaa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

tgc

Cys

gca

Ala

cct

Pro

aac

Asn
60

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

ctt

Leu

gtg

Val

gtg

Val
45

acc

Thr

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

ttg

Leu

gaa

Glu
30

gac

Asp

tca

Ser

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly

cga

Arg
15

ctg

Leu

gca

Ala

gtc

Val

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

ttc

Phe

tca

Ser

aga

Arg

gtg

Val

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile



gga
624
Gly

cag
672
Gln

aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

gcc

Ala

acc

Thr
210

agt

Ser

gca

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

cta

Leu
195

ttg

Leu

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

180
cta

Leu

cac

His

cac

His

gct

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

gta

Val

aaa

Lys

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

tgt

Cys

ttt

Phe

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

aga

Arg

ata

Ile
215

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gaa

Glu
200

cta

Leu

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

185

999

Gly

ctt

Leu

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

agt

Ser

ttt

Phe

tcc

Ser

atg

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

237

ctg

Leu

gct

Ala

ttg

Leu
235

cac

His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

gcc

Ala

gta

Val
220

atg

Met

aca

Thr

cac

His

gaa

Glu

cat

His
300

Ccaa

Gln

tct

Ser

tgt

Cys

gac

Asp

aag

Lys
205

ttt

Phe

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

190

gaa

Glu

gat

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac

His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

aag

Lys

gaa

Glu

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aca

Thr

999

Gly

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320

cat

His

ccc

Pro

gat

Asp



ctt act

1152

Leu Thr
370

cct tcc
1200
Pro Ser
385

tgg gta
1248

Trp Val

tta gtc
1296
Leu Val

aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg

gat

Asp

ttt

Phe

cat

His

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

tct

Ser

atc

Ile

tac

Tyr

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

gaa

Glu

caa

Gln

att

Ile
405

Cccc

Pro

cgg

Arg

gaa

Glu

gga

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

atg

Met

att

Ile
390

gct

Ala

gat

Asp

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg

gat

Asp
375

cgc

Arg

gct

Ala

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

gtg

Val

tca

Ser

gaa

Glu

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

gtc

Val

gtt

Val

gag

Glu

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

agg

Arg

gcc

Ala

gag

Glu
410

tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

238

ttt

Phe

aag

Lys
395

gac

Asp

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu
475

Ccca

Pro

tca

Ser

ctg

Leu

g99

Gly

ttc

Phe

gat

Asp
380

aag

Lys

tgg

Trp

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

cca

Pro

cca

Pro
540

gtt

Val

gat

Asp

cat

His

gac

Asp

Ccaa

Gln

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

gac

Asp

cct

Pro

tat

Tyr

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

aac

Asn

aaa

Lys

gct

Ala
415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

Ccca

Pro

ata

Ile

tca

Ser

gag

Glu

tct

Ser

act

Thr
400

CcccC

Pro

aac

Asn

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg



545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

gct

Ala

gat

Asp

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

tca

Ser

caa

Gln
580

tct

Ser

cgc

Arg

Ccaa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gga

Gly
565

aga

Arg

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

550
ctc

Leu

gga

Gly

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

att

Ile

aac

Asn

gat

Asp

CcccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

ggc

Gly

cag

Gln

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

cct

Pro

ata

Ile
585

aac

Asn

cca

Pro

atg

Met

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

ctc

Leu
570

atg

Met

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

239

555
ctc

Leu

tca

Ser

agc

Ser

gga

Gly

agc

Ser
635

cat

His

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

atc

Ile

gac

Asp

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tgc

Cys

aag

Lys

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

cgg

Arg

aac

Asn

tac

Tyr

agg

Arg
590

ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

aaa

Lys
575

aat

Asn

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

560
gaa

Glu

gtc

Val

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr

Ccca

Pro

ggc

Gly
720

gat

Asp



tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

gga gaa
2688
Gly Glu

gaa gtt
2736
Glu Val

ccc tat
2784
Pro Tyr

gag

Glu

gcc

Ala
755

agg

Arg

cag

Gln

atg

Met

CcccC

Pro

gag

Glu
835

aac

Asn

cag

Gln

cta

Leu

gaa

Glu

tcc

Ser

gac

Asp
740

att

Ile

Ccaa

Gln

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

aat

Asn

gat

Asp
900

ttc

Phe

agt

Ser

gaa

Glu

aag

Lys

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gaa

Glu
885

aat

Asn

tat

Tyr

tat

Tyr

cca

Pro

caa

Gln

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

cat

His

atc

Ile

tct

Ser

gaa

Glu

aga

Arg

ttt

Phe
775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

ttg

Leu

atg

Met

agc

Ser

gat

Asp

agc

Ser
760

aat

Asn

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gga

Gly

gta

Val

ctt

Leu

att

Ile
745

ttc

Phe

gcc

Ala

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ctc

Leu

act

Thr
905

att

Ile

tca

Ser

tcc

Ser

acc

Thr

gac

Asp

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

ctg

Leu
890

ttc

Phe

tct

Ser

240

gca

Ala

cag

Gln

aca

Thr

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

g99

Gly

aga

Arg

tat

Tyr

tac

Tyr

aat

Asn

att

Ile
780

gat

Asp

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

cca

Pro

aat

Asn

gag

Glu

ttg

Leu

tca

Ser
765

Ccca

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

CccC

Pro

tat

Tyr

cag

Gln

gaa

Glu

ctg

Leu
750

aga

Arg

gaa

Glu

acc

Thr

gat

Asp

ttt

Phe
830

cca

Pro

aag

Lys

tta

Leu

ata

Ile

gcc

Ala
910

gat

Asp

agt

Ser

cac

His

aat

Asn

ata

Ile

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

aga

Arg
895

tct

Ser

cag

Gln

aaa

Lys

cct

Pro

act

Thr

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg
880

gca

Ala

cgt

Arg

agg

Arg



915 920 925

caa gga gca gaa cct aga aaa aac ttt gtc aag cct aat gaa acc aaa

2832

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

act tac ttt tgg aaa gtg caa cat cat atg gca ccc act aaa gat gag
2880

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

ggc tac ata atg gat aca cta cct ggc tta gta atg gct cag gat

3204

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

caa agg att cga tgg tat ctg ctc agc atg ggc agc aat gaa aac

3249

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

atc cat tct att cat ttc agt gga cat gtg ttc act gta cga aaa

3294

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

241



aaa gag

3339

Lys Glu
1100

ttt gag

3384

Phe Glu
1115

gtg gaa

3429

Val Glu
1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly

gag

Glu

aca

Thr

tgc

Cys

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

tat

Tyr

gtg

Val

ctt

Leu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

aaa

Lys

gaa

Glu

att

Ile

tac

Tyr

att

Ile

gcc

Ala

tgg

Trp

gca

Ala

aag

Lys

ctt

Leu

acc

Thr

cac

His

atg

Met

atg

Met

ggc

Gly

agc

Ser

aga

Arg

cca

Pro

agc

Ser

Ccca

Pro

ttc

Phe

gat

Asp

tta

Leu

aat

Asn

gca

Ala
1105

tta

Leu
1120

gag

Glu
1135

aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile

ctg

Leu

cca

Pro

cat

His

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

tac

Tyr

tcc

Ser

cta

Leu

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

242

aat

Asn

aaa

Lys

cat

His

cag

Gln

att

Ile

aga

Arg

CcCcC

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

ctc

Leu

gct

Ala

gct

Ala

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

tat

Tyr
1110

gga

Gly
1125

999

Gly
1140

CcccC

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile

cca

Pro

att

Ile

atg

Met

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

ggt

Gly

tgg

Trp

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

gtt

Val

c99

Arg

aca

Thr

atg

Met

caa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg



1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

cgt

Arg

gag

Glu

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

ttg

Leu

ttg

Leu

gag

Glu

ttt

Phe

cac

His

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cac

His

atg

Met

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

cca

Pro

ggc

Gly

aaa

Lys

aat

Asn

Caa

Gln

gag

Glu

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

1270
act

Thr
1285

tgt

Cys
1300

gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

cat

His

gat

Asp

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

tat

Tyr

tta

Leu

tca

Ser

gcc

Ala

agt

Ser

caa

Gln

cag

Gln

ctc

Leu

cag

Gln

aca

Thr

ctt

Leu

243

agc

Ser

aat

Asn

gat

Asp

acc

Thr

aat

Asn

gtg

Val

gga

atc

Ile

aat

Asn

cct

Pro

cga

Arg

att

Ile

agt

Ser

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

1275
cgc

Arg
1290

tgc

Cys
1305

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

agc

Ser

agc

Ser

att

Ile

cct

Pro

aga

Arg

cag

Gln

tct

Ser

agt

Ser

gta

Val

aac

Asn

cccC

Pro

act

Thr

atg

Met

act

Thr

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

caa

Gln

aag

Lys

tct

Ser

cag

Gln

ctt

Leu

cca

Pro

gct

Ala

aaa

Lys

cag

Gln

aca

Thr

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser



tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

caa att

4464

Gln Ile
1475

ggg ggt
4509

Gly Gly
1490

tct ggt

4554

Ser Gly
1505

agt gga

4599

Ser Gly
1520

tcc gga

4644

Ser Gly
1535

gcc agg
4689

Ala Arg
1550

gag gtg

4734

Glu Val
1565

atg tac

4779

Met Tyr
1580

tgc tct

4824

Cys Ser
1595

acc aat
4869
Thr Asn

cac

His

gac

Asp

cgc

Arg

999

Gly

ggt

Gly

ggt

Gly

ggc

Gly

ctg

Leu

gat

Asp

tcc

Ser

ccg

Pro

ggc

cag

Gln

ctc

Leu

tca

Ser

agt

Ser

tcc

Ser

agc

Ser

agc

Ser

cag

Gln

atc

Ile

att

Ile

aca

Thr

tct

Ser

att

Ile

tac

Tyr

gtt

Val

gga

Gly

ggc

Gly

ggt

Gly

gga

Gly

tat

Tyr

cac

His

gac

Asp

cgg

Arg

gtt

Val

gcc

Ala

acc

Thr

gcc

Ala

999

Gly

ggt

Gly

ggc

Gly

ggc

Gly

gtc

Val

tac

Tyr

atc

Ile

acg

Thr

gtg

Val

ctg

Leu
1450

ggt

Gly
1465

aag

Lys
1480

tct

Ser
1495

tca

Ser
1510

agc

Ser
1525

tcc

Ser
1540

aag

Lys
1555

tgc

Cys
1570

aac

Asn
1585

gag

Glu
1600

tac

Tyr

agg

Arg

gat

Asp

aag

Lys

gga

Gly

gga

Gly

ggt

Gly

999

Gly

gtg

Val

cag

Gln

gat

Asp

CCccC

Pro

cat

His

atg

Met

gac

Asp

cat

His

999

Gly

999

Gly

ggc

Gly

tcc

Ser

gga

Gly

ggc

Gly

gtg

Val

atg

Met

gag

Glu

244

gag

Glu

aac

Asn

cct

Pro

tca

Ser

agc

Ser

tcc

Ser

caa

Gln

agc

Ser

aaa

Lys

cag

Gln

cag

Gln

gtt

Val

gtt

Val

tct

Ser

aaa

Lys

ggc

Gly

gga

Gly

gga

Gly

tgc

Cys

tgt

Cys

tgt

Cys

gac

Asp

gtg

Val

ctc

Leu

ctg

Leu
1455

cct

Pro
1470

act

Thr
1485

999

Gly
1500

999

Gly
1515

gga

Gly
1530

aac

Asn
1545

aag

Lys
1560

gcc

Ala
1575

cag

Gln
1590

gcc

Ala
1605

aat

Asn

ggc

Gly

tcc

Ser

tgg

Trp

tct

Ser

agt

Ser

tct

Ser

gac

Asp

tct

Ser

agc

Ser

tgc

Cys

ctg

Leu

gcc

Ala

tgc

Cys

ttt

Phe

cct

Pro

ggc

Gly

ggc

Gly

ggc

Gly

atc

Ile

gaa

Glu

aaa

Lys

tcc

Ser

cac

His

atg

Met

gag

Glu

atc

Ile

cga

Arg

999

Gly

ggc

Gly

ggc

Gly

act

Thr

gta

Val

gcc

Ala

tgc

Cys

tgc

Cys

gag

Glu



tgc
4902
Cys

<210
<211
<212
<213

<220
<223

<400

161
aaa
Lys

162

>
>
>
>

>
>

>

0

tgc tcc ccc agg aag

Cys Ser Pro Arg Lys

5

163
1633
PRT

1615

1620

tgc agc aag tga

Cys Ser Lys

1630

Artificial Sequence

Synthetic Construct

163

Met Glu Ile

1

Cys

Trp

Phe

Tyr

Ala

Ala

His

Glu

Asp
145

Phe

Asp

Pro

50

Lys

Lys

Glu

Pro

Gly

130

Lys

Ser

Tyr

35

Pro

Lys

Pro

Val

Val

115

Ala

Val

Glu

Ala

20

Met

Arg

Thr

Arg

Tyr

100

Ser

Glu

Phe

Leu

Thr

Gln

Val

Leu

Pro

85

Asp

Leu

Tyr

Pro

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

His

Asp

Gly
150

Thr

Arg

Asp

Lys

Val

Trp

Val

Ala

Asp

135

Gly

Cys

Tyr

Leu

40

Ser

Glu

Met

Val

Val

120

Gln

Ser

Phe

Tyr

25

Gly

Phe

Phe

Gly

Ile

105

Gly

Thr

His

Phe

10

Leu

Glu

Pro

Thr

Leu

90

Thr

Val

Ser

Thr

245

Leu

Gly

Leu

Phe

Asp

75

Leu

Leu

Ser

Gln

Tyr
155

Cys

Ala

Pro

Asn

60

His

Gly

Lys

Tyr

Arg

140

Val

Leu

Val

Val

45

Thr

Leu

Pro

Asn

Trp

125

Glu

Trp

Leu

Glu

30

Asp

Ser

Phe

Thr

Met

110

Lys

Lys

Gln

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

Ala

Glu

Val

Phe

Ser

Arg

Val

Ile

80

Gln

Ser

Ser

Asp

Leu
160



Lys

Tyr

Gly

Gln

Lys

225

Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Gln

Leu

Pro
385

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Asn

Ser

Leu

195

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

Gly

His

180

Leu

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Pro

165

Val

Val

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile
390

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Asn

Asp

375

Arg

Ser

Val

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Glu

360

Val

Ser

Asp

Lys

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Val

Val

Pro

170

Asp

Ser

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

Ala

Arg

Ala

246

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Glu

Phe

Lys
395

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

His

300

Gln

Ser

Cys

Asp

Asp

380

Lys

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Asp

Asn

Lys

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp

Ser

Thr
400



Trp

Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Val

Leu

Ile
610

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Gln

580

Ser

Arg

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro
615

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

247

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Asp

Trp

Val
620

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Ala

415

Leu

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

Pro

Asn

Met

Glu

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu

Val

Glu

Asp



Pro

625

Phe

Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Gln

Ala

Leu

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Ser

Val

Arg
850

Phe

Ser

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Pro

Glu

835

Asn

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

820

Arg

Arg

Ala

Gln

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

805

Ser

Leu

Ala

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Phe

Trp

Gln

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Asp

Ser
855

Ile

Val

Gln

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Lys

Tyr

840

Gly

Met

Cys

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Lys

825

Gly

Ser

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

810

Thr

Met

Val

248

Ser

635

His

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Arg

Ser

Pro

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

His

Ser

Gln
860

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Tyr

Ser

845

Phe

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Phe

830

Pro

Lys

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Ile

Glu

815

Ile

His

Lys

Val

640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn

Ala

Val

Val



Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
865 870 875 880

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

Gly Tyr 1Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

249



Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser

Tyr

Arg

His
1085

Glu
1100

Glu
1115

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Met
1295

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Ile

Tyr

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

His

Lys

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Met

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Ser
1090

Ala
1105

Leu
1120

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Cys
1300

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Val

Phe

His

Asp

His

Tyr

Ser

Leu

Cys

Gln

Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

250

Val

Asn

Lys

His

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Asn

Phe

Leu

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Thr
1095

Tyr
1110

Gly
1125

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Cys
1305

Val

Pro

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Arg

Gly

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Lys

Val

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro



Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

Gln

Gly

Ser

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile
1475

Gly
1490

Gly
1505

Met

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Arg

Gly

Gly

Glu

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

Ser

Ser

Ser

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Val

Gly

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

Ala

Gly

Gly

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Lys
1480

Ser
1495

Ser
1510

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Asp

Lys

Gly

Gly

Ser

Ala

Ser

Gln

Gln

Leu

Gln

Thr

Leu

Met

Asp

His

Gly

Gly

251

Asp

Thr

Asn

Val

Gly

Ile

Asn

Pro

Arg

Glu

Asn

Pro

Ser

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Ser

Lys

Gly

Gly

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Pro
1470

Thr
1485

Gly
1500

Gly
1515

Ile

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Ser

Trp

Ser

Ser

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Phe

Pro

Gly

Gly

Ala

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Ile

Arg

Gly

Gly



Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser
1520 1525 1530

Ser Gly Gly Ser Gly Gly Ser Gly Ser Gln Cys Asn Asp
1535 1540 1545

Ala Arg Leu Gln Tyr Val Lys Val Gly Ser Cys Lys Ser
1550 1555 1560

Glu Val Asp Ile His Tyr Cys Gln Gly Lys Cys Ala Ser
1565 1570 1575

Met Tyr Ser Ile Asp Ile Asn Asp Val Gln Asp Gln Cys
1580 1585 1590

Cys Ser Pro Thr Arg Thr Glu Pro Met Gln Val Ala Leu
1595 1600 1605

Thr Asn Gly Ser Val Val Tyr His Glu Val Leu Asn Ala
1610 1615 1620

Cys Lys Cys Ser Pro Arg Lys Cys Ser Lys
1625 1630

<210> 164

<211> 5061

<212> DNA

<213> Artificial Sequence

<220>

<223> Fusion Protein

<220>

<221> CDS

<222> (1)..(5061)

<400> 164

atg gaa ata gag ctc tcc acc tgc ttc ttt ctg tgc ctt ttg

48

Met Glu Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu Leu

1 5 10

tgc ttt agt gcc acc aga aga tac tac ctg ggt gca gtg gaa

96

Cys Phe Ser Ala Thr Arg Arg Tyr Tyr Leu Gly Ala Val Glu

20 25 30
tgg gac tat atg caa agt gat ctc ggt gag ctg cct gtg gac
144

252

Gly

Ile

Glu

Lys

Ser

His

Met

cga

Gly

Thr

Val

Ala

Cys

Cys

Glu

ttc

Arg Phe

15

ctg tca

Leu

gca

Ser

aga



Trp

ttt
192
Phe

tac
240
Tyr
65

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624
Gly

cag
672
Gln

Asp

cct

Pro
50

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

Tyr
35

cct

Pro

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

Met

aga

Arg

act

Thr

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

Gln

gtg

Val

ctg

Leu

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

Ser

cca

Pro

ttt

Phe
70

CcccC

Pro

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

Asp

aaa

Lys

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile
215

Leu
40

tct

Ser

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

Gly

ttt

Phe

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

Glu

cca

Pro

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

253

Leu

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

Ccaa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

Pro

aac

Asn
60

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val
220

Val
45

acc

Thr

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

Asp

tca

Ser

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

Ala

gtc

Val

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

Arg

gtg

Val

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly



aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

ctt

1152

Leu

cct

1200

Pro
385

tgg

1248

Trp

agt

Ser

gca

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

act

Thr
370

tcc

Ser

gta

Val

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

cac

His

gct

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tac

Tyr

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

att

Ile

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

tcc

Ser

atg

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu

254

ttg

Leu
235

cac

His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

atg

Met

aca

Thr

cac

His

gaa

Glu

cat

His
300

caa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac

His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gct

Ala

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320

cat

His

Cccc

Pro

gat

Asp

tct

Ser

act

Thr
400

CccC

Pro



tta gtc
1296
Leu Val

aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

caa

Gln
580

405
ccc

Pro

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gat

Asp

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile
585

410
tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

255

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu
475

Ccca

Pro

tca

Ser

ctg

Leu

999

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

cca

Pro

Ccca

Pro
540

gtt

Val

atc

Ile

gac

Asp

caa

Gln

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg
590

415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

Ccca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

aac

Asn

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val



atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act
2352
Ser Thr

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

tct

Ser

cgc

Arg

Ccaa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

caa

Gln

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

gat

Asp

CcccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

aac

Asn

cca

Pro

atg

Met

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

256

agc

Ser

gga

Gly

agc

Ser
635

cat

His

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

att

Ile

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

cgg

Arg

aac

Asn

ttg

Leu

tca

Ser
765

cca

Pro

ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr

cca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro

act

Thr



770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

gga gaa
2688
Gly Glu

gaa gtt
2736
Glu Vval

ccc tat
2784
Pro Tyr

caa gga

2832

Gln Gly
930

act tac
2880
Thr Tyr
945

cag

Gln

atg

Met

Cccc

Pro

gag

Glu
835

aac

Asn

cag

Gln

cta

Leu

gaa

Glu

tcc

Ser
915

gca

Ala

ttt

Phe

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

aat

Asn

gat

Asp
900

ttc

Phe

gaa

Glu

tagg

Trp

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gaa

Glu
885

aat

Asn

tat

Tyr

cct

Pro

aaa

Lys

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

cat
His

atc

Ile

tct

Ser

aga

Arg

gtg

Val
950

775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

ttg

Leu

atg

Met

agc

Ser

aaa

Lys
935

caa

Gln

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gga

Gly

gta

Val

ctt

Leu
920

aac

Asn

cat

His

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ctc

Leu

act

Thr
905

att

Ile

ttt

Phe

cat

His

gac

Asp

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

ctg

Leu
890

ttc

Phe

tct

Ser

gtc

Val

atg

Met

257

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

g99

Gly

aga

Arg

tat

Tyr

aag

Lys

gca

Ala
955

780

gat

Asp

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

cca

Pro

aat

Asn

gag

Glu

cct

Pro
940

Cccc

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

CcccC

Pro

tat

Tyr

cag

Gln

gaa

Glu
925

aat

Asn

act

Thr

acc

Thr

gat

Asp

ttt

Phe
830

Ccca

Pro

aag

Lys

tta

Leu

ata

Ile

gcc

Ala
910

gat

Asp

gaa

Glu

aaa

Lys

ata

Ile

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

aga

Arg
895

tct

Ser

cag

Gln

acc

Thr

gat

Asp

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg
880

gca

Ala

cgt

Arg

agg

Arg

aaa

Lys

gag

Glu
960



ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

ggc tac ata atg gat aca cta cct ggc tta gta atg gct cag gat

3204

Gly Tyr 1Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

caa agg att cga tgg tat ctg ctc agc atg ggc agc aat gaa aac

3249

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

atc cat tct att cat ttc agt gga cat gtg ttc act gta cga aaa

3294

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

aaa gag gag tat aaa atg gca ctg tac aat ctc tat cca ggt gtt

3339

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

ttt gag aca gtg gaa atg tta cca tcc aaa gct gga att tgg cgg

3384

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

gtg gaa tgc ctt att ggc gag cat cta cat gct ggg atg agc aca

3429
Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly Met Ser Thr

258



1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

tac agc

Tyr Ser

att aga

Ile Arg

gcc cca

Ala Pro

tgg agc

Trp Ser

gca cca

Ala Pro

aag ttc

Lys Phe

ctt gat

Leu Asp

acc tta

Thr Leu

cac aat

His Asn

cac cca

His Pro

atg ggc

Met Gly

1135
aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys
1300

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

259

cag

Gln

att

Ile

aga

Arg

ccc

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

1140
ccc

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

atg

Met

caa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro



ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

caa att
4464
Gln Ile

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

cgc

Arg

gag

Glu

ttt

Phe

cac

His

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

tca

Ser

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

gtt

Val

aaa

Lys

aat

Asn

Caa

Gln

gag

Glu

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

gcc

Ala

gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

aag

Lys

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

gat

Asp

aag

Lys

tca

Ser

gcc

Ala

agt

Ser

caa

Gln

cag

Gln

ctc

Leu

cag

Gln

aca

Thr

ctt

Leu

atg

Met

gac

Asp

cat

His

260

gat

Asp

acc

Thr

aat

Asn

gtg

Val

gga

Gly

atc

Ile

aat

Asn

cct

Pro

cga

Arg

gag

Glu

aac

Asn

cct

Pro

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

tct

Ser

aaa

Lys

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

cct

Pro
1470

act

Thr

att

Ile

cct

Pro

aga

Arg

cag

Gln

tct

Ser

agt

Ser

gta

Val

aac

Asn

CcccC

Pro

ggc

Gly

tcc

Ser

tgg

Trp

act

Thr

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

caa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

ttt

Phe

cct

Pro

gct

Ala

aaa

Lys

cag

Gln

aca

Thr

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

atc

Ile

cga

Arg



1475

999 ggt
4509

Gly Gly
1490

agt gga

4554

Ser Gly
1505

tca ggc

4599

Ser Gly
1520

tct ggt

4644

Ser Gly
1535

tca ggc

4689

Ser Gly
1550

agc ggt

4734

Ser Gly
1565

tcc ggt

4779

Ser Gly
1580

ggg tcc
4824

Gly Ser
1595

gtg gga

4869

val Gly
1610

cag ggc
4914

Gln Gly
1625

gat gtg

4959

Asp Val
1640

999

Gly

ggc

Gly

999

Gly

ggt

Gly

999

Gly

gga

Gly

ggt

Gly

caa

Gln

agc

Ser

aaa

Lys

cag

Gln

agt

Ser

tct

Ser

agt

Ser

tca

Ser

tca

Ser

agc

Ser

agc

Ser

tgc

Cys

tgt

Cys

tgt

Cys

gac

Asp

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggc

Gly

gga

Gly

ggt

Gly

aac

Asn

aag

Lys

gcc

Ala

cag

Gln

g99

Gly

ggt

ggc

Gly

ggc

Gly

ggt

Gly

ggt

Gly

gga

gac

Asp

tct

Ser

agc

Ser

tgc

Cys

1480

agc

Ser
1495

tca

Ser
1510

agc

Ser
1525

agt

Ser
1540

agc

Ser
1555

tct

Ser
1570

tca

Ser
1585

atc

Ile
1600

gaa

Glu
1615

aaa

Lys
1630

tcc

Ser
1645

ggt

Gly

ggt

Gly

gga

Gly

gga

Gly

ggc

Gly

ggc

Gly

gga

Gly

act

Thr

gta

Val

gcc

Ala

tgc

Cys

gga

Gly

ggt

Gly

gga

Gly

999

Gly

ggc

Gly

gga

Gly

ggt

Gly

gcc

Ala

gag

Glu

atg

Met

tgc

Cys

261

agt

Ser

tcc

Ser

agc

Ser

tcc

Ser

tca

Ser

agt

Ser

tct

Ser

agg

Arg

gtg

Val

tac

Tyr

tct

Ser

ggt

Gly

gga

Gly

ggc

Gly

gga

Gly

gga

Gly

ggc

Gly

ggt

Gly

ctg

Leu

gat

Asp

tcc

Ser

ccg

Pro

1485

ggc

Gly
1500

ggt

Gly
1515

ggc

Gly
1530

ggc

Gly
1545

ggt

Gly
1560

ggc

Gly
1575

999

Gly
1590

cag

Gln
1605

atc

Ile
1620

att

Ile
1635

aca

Thr
1650

tca

Ser

agc

Ser

agc

Ser

tca

Ser

tcc

Ser

tca

Ser

agc

Ser

tat

Tyr

cac

His

gac

Asp

cgg

Arg

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gtc

Val

tac

Tyr

atc

Ile

acg

Thr

ggc

Gly

g99

Gly

ggc

Gly

ggc

Gly

999

Gly

ggc

Gly

tcc

Ser

aag

Lys

tgc

Cys

aac

Asn

gag

Glu



ccc
5004
Pro

cat
5049
His

tgc
5061
Cys

<210
<211
<212
<213

<220
<223

<400

atg

Met
165

gag

Glu
167

agc
Ser

168

>
>
>
>

>
>

>

cag

Gln
5

gtt

Val
0

aag
Lys

5

165
1686
PRT

gtg gcc ctg

Val

ctc

Leu

tga

Ala Leu

aat gcc

Asn Ala

cac tgc acc

His Cys Thr

1660

atg gag tgc

Met Glu Cys

1675

Artificial Sequence

Synthetic Construct

165

Met Glu Ile

1

Cys

Trp

Phe

Tyr

Ala

Ala

His

Phe

Asp

Pro

50

Lys

Lys

Glu

Pro

Ser

Tyr

Pro

Lys

Pro

Val

Val
115

Glu

Ala

20

Met

Arg

Thr

Arg

Tyr

100

Ser

Leu

Thr

Gln

Val

Leu

Pro

85

Asp

Leu

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

His

Thr Cys

Arg Tyr

Asp Leu

40

Lys Ser

55

Val Glu

Trp Met

Val Val

Ala Val
120

Phe

Tyr

25

Gly

Phe

Phe

Gly

Ile

105

Gly

Phe

10

Leu

Glu

Pro

Thr

Leu

90

Thr

Val

262

aat

Lys

Asn Gly

aaa tgc

Leu

Leu

Phe

Asp

75

Leu

Leu

Ser

ggc

Cys

tct

Ser

1665

tcc

Ser

1680

Cys

Ala

Pro

Asn

60

His

Gly

Lys

Tyr

Leu

Val

Val

45

Thr

Leu

Pro

Asn

Trp
125

gtt

Val

ccc

Pro

Leu

Glu

30

Asp

Ser

Phe

Thr

Met

110

Lys

gtg

Val

agg

Arg

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

Ala

tac

Tyr

aag

Lys

Phe

Ser

Arg

Val

Ile

80

Gln

Ser

Ser



Glu

Asp

145

Lys

Tyr

Gly

Gln

Lys

225

Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Gln

Gly

130

Lys

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Ala

Val

Asn

Ser

Leu

195

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

Met

Arg
355

Glu

Phe

Gly

His

180

Leu

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Tyr

Pro

Pro

165

Val

Val

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Asp

Gly

150

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Asp

135

Gly

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Asn

Gln

Ser

Ser

Val

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Glu
360

Thr

His

Asp

Lys

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Ser

Thr

Pro

170

Asp

Ser

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

Ala

263

Gln

Tyr

155

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Glu

Arg

140

Val

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

His

300

Gln

Ser

Cys

Asp

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr
365

Lys

Gln

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Glu

Val

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Asp

Asp

Leu

160

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp



Leu

Pro

385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Ser

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Val

Asp

Phe

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

Asp

Ser

Ile

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Gln
580

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly

565

Arg

Met

Ile

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Gly

Asp

375

Arg

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Asn

Val

Ser

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

Gln

Val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ile
585

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu

570

Met

264

Phe

Lys

395

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Ser

Asp

380

Lys

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Asp

Asp

His

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

Lys

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Arg
590

Asn

Lys

Ala

415

Leu

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys

575

Asn

Ser

Thr

400

Pro

Asn

Met

Glu

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu

Val



Ile

Asn

Pro

625

Phe

Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Gln

Leu

Ile

610

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Ser

Phe

595

Gln

Phe

Ser

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Pro

Ser

Arg

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg
820

Val

Phe

Ala

Gln

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

805

Ser

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Phe

Asp

Pro

615

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Lys

Asn

Pro

Met

Cys

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Lys
825

Arg

Ala

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

810

Thr

265

Ser

Gly

Ser

635

His

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Arg

Trp

Val

620

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

His

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Tyr

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Phe
830

Thr

Glu

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Ile

Glu

815

Ile

Glu

Asp

Val

640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn

Ala



Ala Val Glu Arg Leu Trp Asp Tyr Gly Met Ser Ser Ser Pro His Val
835 840 845

Leu Arg Asn Arg Ala Gln Ser Gly Ser Val Pro Gln Phe Lys Lys Val
850 855 860

Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
865 870 875 880

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

266



Gly

Gln

Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser

Tyr
1055

Arg
1070

His
1085

Glu
1100

Glu
1115

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile

Ile

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Met

Arg

Ile

Tyr

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Asp

Trp

His

Lys

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

Thr

Tyr

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Leu
1060

Leu
1075

Ser
1090

Ala
1105

Leu
1120

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Pro

Leu

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Val

Phe

Gly

Ser

His

Tyr

Ser

Leu

Cys

Gln

Ala

Glu

Ile

Leu

Lys

Phe

Asn

267

Leu

Met

Val

Asn

Lys

His

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Val

Gly

Phe

Leu

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Met
1065

Ser
1080

Thr
1095

Tyr
1110

Gly
1125

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Ala

Asn

Val

Pro

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Gln

Glu

Arg

Gly

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Asp

Asn

Lys

Val

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg



Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

Gln

Ile
1280

Met
1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile
1475

Arg

Glu

Met

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Arg

Leu

Leu

Glu

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

Ser

His

Met

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Val

Pro

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

Ala

Thr
1285

Cys
1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Lys
1480

His

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Asp

Lys

Tyr

Leu

Ser

Ala

Ser

Gln

Gln

Leu

Gln

Thr

Leu

Met

Asp

His

268

Ser

Asn

Asp

Thr

Asn

Val

Gly

Ile

Asn

Pro

Arg

Glu

Asn

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ser

Val

Ile

Val

Ser

Lys

Arg
1290

Cys
1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Pro
1470

Thr
1485

Ser

Ser

Ile

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Ser

Trp

Thr

Met

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Phe

Pro

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Ile

Arg



Gly

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Val

Gln

Asp

Pro

His

Cys

<210>
<211>

Gly
1490

Gly
1505

Gly
1520

Gly
1535

Gly
1550

Gly
1565

Gly
1580

Ser
1595

Gly
1610

Gly
1625

Val
1640

Met
1655

Glu
1670

Ser
1685

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gln

Ser

Lys

Gln

Gln

Val

Lys

166
5214

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Cys

Cys

Cys

Asp

Val

Leu

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Asn

Lys

Ala

Gln

Ala

Asn

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Asp

Ser

Ser

Cys

Leu

Ala

Ser
1495

Ser
1510

Ser
1525

Ser
1540

Ser
1555

Ser
1570

Ser
1585

Ile
1600

Glu
1615

Lys
1630

Ser
1645

His
1660

Met
1675

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Thr

Val

Ala

Cys

Cys

Glu

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ala

Glu

Met

Cys

Thr

Cys

269

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Arg

Val

Tyr

Ser

Asn

Lys

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Leu

Asp

Ser

Pro

Gly

Cys

Gly
1500

Gly
1515

Gly
1530

Gly
1545

Gly
1560

Gly
1575

Gly
1590

Gln
1605

Ile
1620

Ile
1635

Thr
1650

Ser
1665

Ser
1680

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Tyr

His

Asp

Arg

Val

Pro

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Val

Tyr

Ile

Thr

Val

Arg

Gly

Gly

Gly

Gly

Gly

Gly

Ser

Lys

Cys

Asn

Glu

Tyr

Lys



<212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
atg gaa ata

48
Met
1

tgc
96
Cys

tgg
144
Trp

ttt
192
Phe

tac
240
Tyr

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

Glu

ttt

Phe

gac

Asp

cct

Pro
50

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

DNA

Artificial Sequence

Fusion Protein

CDS

(1) ..

166

Ile

agt

Ser

tat

Tyr
35

cct

Pro

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

(5214)

gag

Glu

gcc

Ala
20

atg

Met

aga

Arg

act

Thr

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ctc

Leu

acc

Thr

caa

Gln

gtg

Val

ctg

Leu

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

tcc

Ser

aga

Arg

agt

Ser

cca

Pro

ttt

Phe
70

CcccC

Pro

aca

Thr

cat

His

gat

Asp

acc

Thr

aga

Arg

gat

Asp

aaa

Lys
55

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

tgc

Cys

tac

Tyr

ctc

Leu
40

tct

Ser

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

ttc

Phe

tac

Tyr

ggt

Gly

ttt

Phe

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

ttt

Phe
10

ctg

Leu

gag

Glu

cca

Pro

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

270

ctg

Leu

ggt

Gly

ctg

Leu

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

caa

Gln

tgc

Cys

gca

Ala

cct

Pro

aac

Asn
60

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

ctt

Leu

gtg

Val

gtg

Val
45

acc

Thr

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

ttg

Leu

gaa

Glu
30

gac

Asp

tca

Ser

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cga

Arg
15

ctg

Leu

gca

Ala

gtc

Val

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

ttc

Phe

tca

Ser

aga

Arg

gtg

Val

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp



gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624

Gly

cag
672
Gln

aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

agt

Ser

gca

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

cac

His

gct

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ttt

Phe

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile
215

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

tcc

Ser

atg

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

cat

His

271

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

ttg

Leu
235

cac

His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val
220

atg

Met

aca

Thr

cac

His

gaa

Glu

cat

His
300

caa

Gln

tct

Ser

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac

His

cag

Gln

ctc

Leu

cac

His

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

caa

Gln

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320

cat

His



gat ggc
1056
Asp Gly

caa cta
1104
Gln Leu

ctt act

1152

Leu Thr
370

cct tcc
1200
Pro Ser
385

tgg gta
1248

Trp Val

tta gtc
1296
Leu Val

aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tac

Tyr

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

325
gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

att

Ile
405

CcccC

Pro

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys
485

gat

Asp

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

gat

Asp

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

330
gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu
410

tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

272

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu
475

Ccca

Pro

tca

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

cca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

caa

Gln

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gct

Ala
415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

Ccca

Pro

CCccC

Pro

gat

Asp

tct

Ser

act

Thr
400

Cccc

Pro

aac

Asn

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys



ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc
2112
Leu Phe

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

cat

His

tgg

Trp

ctg

Leu

tca

Ser

caa

Gln
580

tct

Ser

cgc

Arg

Ccaa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gga

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

gat

Asp

cccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cac

His

gaa

Glu

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile
585

aac

Asn

cca

Pro

atg

Met

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

273

ctg

Leu

g99

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

agc

Ser

gga

Gly

agc

Ser
635

cat

His

ttc

Phe

tat

Tyr

atg

Met

cca

Pro

cca

Pro
540

gtt

Val

atc

Ile

gac

Asp

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg
590

ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr

cca

Pro



690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

cag

Gln

atg

Met

Cccc

Pro

gag

Glu
835

aac

Asn

cag

Gln

att

Ile

tta

Leu

gac

Asp
740

att

Ile

Ccaa

Gln

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

695
tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe
775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

cac

His

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

gac

Asp

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

274

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

700
ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

att

Ile
780

gat

Asp

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

c99

Arg

aac

Asn

ttg

Leu

tca

Ser
765

Ccca

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

CccC

Pro

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

acc

Thr

gat

Asp

ttt

Phe
830

Ccca

Pro

aag

Lys

tta

Leu

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

ata

Ile

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro

act

Thr

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg
880



gga gaa cta aat gaa cat ttg gga ctc ctg ggg cca tat ata aga gca

2688

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

gaa gtt gaa gat aat atc atg gta act ttc aga aat cag gcc tct cgt

2736

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

ccc tat tcc ttc tat tct agce ctt att tct tat gag gaa gat cag agg

2784

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

caa gga gca gaa cct aga aaa aac ttt gtc aag cct aat gaa acc aaa

2832

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

act tac ttt tgg aaa gtg caa cat cat atg gca ccc act aaa gat gag
2880

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

ggc tac ata atg gat aca cta cct ggc tta gta atg gct cag gat

3204
Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp

275



1055

caa agg

3249

Gln Arg
1070

atc cat

3294

Ile His
1085

aaa gag

3339

Lys Glu
1100

ttt gag

3384

Phe Glu
1115

gtg gaa

3429

Val Glu
1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

att

Ile

tct

Ser

gag

Glu

aca

Thr

tgc

Cys

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

cga

Arg

att

Ile

tat

Tyr

gtg

Val

ctt

Leu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

tgg

Trp

cat

His

aaa

Lys

gaa

Glu

att

Ile

tac

Tyr

att

Ile

gcc

Ala

tgg

Trp

gca

Ala

aag

Lys

tat

Tyr

ttc

Phe

atg

Met

atg

Met

ggc

Gly

agc

Ser

aga

Arg

Ccca

Pro

agc

Ser

Ccca

Pro

ttc

Phe

1060

ctg

Leu
1075

agt

Ser
1090

gca

Ala
1105

tta

Leu
1120

gag

Glu
1135

aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

ctc

Leu

gga

Gly

ctg

Leu

Ccca

Pro

cat

His

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

agc

Ser

cat

His

tac

Tyr

tcc

Ser

cta

Leu

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

276

atg

Met

gtg

Val

aat

Asn

aaa

Lys

cat

His

cag

Gln

att

Ile

aga

Arg

CcccC

Pro

cac

His

tac

Tyr

ggc

Gly

ttc

Phe

ctc

Leu

gct

Ala

gct

Ala

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

1065
agc

Ser
1080

act

Thr
1095

tat

Tyr
1110

gga

Gly
1125

999

Gly
1140

cccC

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

aat

Asn

gta

Val

cca

Pro

att

Ile

atg

Met

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

gaa

Glu

cga

Arg

ggt

Gly

tgg

Trp

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

aac

Asn

aaa

Lys

gtt

Val

cgg

Arg

aca

Thr

atg

Met

caa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile



atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat
4239
Gly His

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gtc

Val

atg

Met

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

gag

Glu

ttt

Phe

cac

His

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

ctt

Leu

acc

Thr

cac

His

cac

His

atg

Met

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

act

Thr

gat

Asp

tta

Leu

aat

Asn

Ccca

Pro

ggc

Gly

aaa

Lys

aat

Asn

Caa

Gln

gag

Glu

gta

Val

aag

Lys

ctc

Leu

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys
1300

gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

tca

Ser

gcc

Ala

agt

Ser

caa

Gln

cag

Gln

ctc

Leu

cag

Gln

277

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

gat

Asp

acc

Thr

aat

Asn

gtg

Val

gga

Gly

atc

Ile

aat

Asn

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

ggc

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

att

Ile

cct

Pro

aga

Arg

cag

Gln

tct

Ser

agt

Ser

gta

Val

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

act

Thr

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

caa

Gln

aag

Lys

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

cca

Pro

gct

Ala

aaa

Lys

cag

Gln

aca

Thr

ctt

Leu

gat

Asp

gtt

Val



1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

caa att

4464

Gln Ile
1475

999 ggt
4509

Gly Gly
1490

agt gga

4554

Ser Gly
1505

tcc gga

4599

Ser Gly
1520

tca gga

4644

Ser Gly
1535

agc gga

4689

Ser Gly
1550

tca ggt

4734

Ser Gly
1565

gga

Gly

ccg

Pro

cac

His

gac

Asp

cgc

Arg

999

Gly

gga

Gly

ggc

Gly

999

Gly

ggt

Gly

ggt

Gly

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

tca

Ser

agt

Ser

agt

Ser

tcc

Ser

tcc

Ser

tct

Ser

tca

Ser

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

gtt

Val

ggt

Gly

gga

Gly

ggt

Gly

ggc

Gly

ggt

Gly

ggt

Gly

gac

Asp

act

Thr

gcc

Ala

acc

Thr

gcc

Ala

ggt

Gly

ggc

999

Gly

gga

Gly

ggc

Gly

gga

Gly

1405
tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

aag

Lys
1480

tcc

Ser
1495

tct

Ser
1510

tct

Ser
1525

agc

Ser
1540

tca

Ser
1555

agt

Ser
1570

ttc

Phe

tac

Tyr

agg

Arg

gat

Asp

aag

Lys

ggt

Gly

ggc

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

aca

Thr

ctt

Leu

atg

Met

gac

Asp

cat

His

g99

Gly

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

999

Gly

278

cct

Pro

cga

Arg

gag

Glu

aac

Asn

cct

Pro

agc

Ser

agc

Ser

tca

Ser

tca

Ser

tct

Ser

agt

Ser

gtg

Val

att

Ile

gtt

Val

tct

Ser

aaa

Lys

ggc

Gly

gga

Gly

ggt

Gly

ggc

Gly

gga

Gly

ggt

Gly

1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

cct

Pro
1470

act

Thr
1485

ggc

Gly
1500

ggt

Gly
1515

ggc

Gly
1530

ggt

Gly
1545

ggt

Gly
1560

999

Gly
1575

aac

Asn

cccC

Pro

ggc

Gly

tcc

Ser

tgg

Trp

tct

Ser

tcc

Ser

tca

Ser

tct

Ser

agt

Ser

tca

Ser

tct

Ser

cag

Gln

tgc

Cys

ttt

Phe

cct

Pro

ggt

Gly

ggc

Gly

ggt

Gly

ggt

Gly

ggt

Gly

gga

Gly

cta

Leu

agt

Ser

gag

Glu

atc

Ile

cga

Arg

ggc

Gly

g99

Gly

999

Gly

ggc

Gly

ggc

Gly

ggt

Gly



agc gga gga

4779

Ser Gly Gly
1580

tct ggt ggt

4824

Ser Gly Gly
1595

agc ggc  ggc

4869

Ser Gly Gly
1610

tca ggt gga

4914

Ser Gly Gly
1625

tcc ggc  ggc

4959

Ser Gly Gly
1640

agg ctg cag

5004

Arg Leu Gln
1655

gtg gat atc

5049

Val Asp Ile
1670

tac tcc att

5094

Tyr Ser 1Ile
1685

tct ccg aca

5139

Ser Pro Thr
1700

aat ggc tct

5184

Asn Gly Ser
1715

aaa tgc tcc

5214

Lys Cys Ser
1730

<210> 167

<211> 1737

tca

Ser

tct

Ser

tcc

Ser

agt

Ser

tct

Ser

tat

Tyr

cac

His

gac

Asp

cgg

Arg

gtt

Val

cccC

Pro

gga

Gly

gga

Gly

ggc

Gly

gga

Gly

ggc

Gly

gtc

Val

tac

Tyr

atc

Ile

acg

Thr

gtg

Val

agg

Arg

ggc

Gly

ggc

999

Gly

gga

Gly

tcc

Ser

aag

Lys

tgc

Cys

aac

Asn

gag

Glu

tac

Tyr

aag

Lys

agc

Ser
1585

agc

Ser
1600

agc

Ser
1615

agc

Ser
1630

g99

Gly
1645

gtg

Val
1660

cag

Gln
1675

gat

Asp
1690

Cccc

Pro
1705

cat

His
1720

tgc

Cys
1735

ggc

Gly

ggc

Gly

gga

Gly

gga

Gly

tcc

Ser

gga

Gly

ggc

Gly

gtg

Val

atg

Met

gag

Glu

agc

Ser

ggt

Gly

ggc

Gly

999

Gly

999

Gly

caa

Gln

agc

Ser

aaa

Lys

cag

Gln

cag

Gln

gtt

Val

aag

Lys

279

tca

Ser

tca

Ser

tca

Ser

agc

Ser

tgc

Cys

tgt

Cys

tgt

Cys

gac

Asp

gtg

Val

ctc

Leu

tga

ggt

Gly

ggc

Gly

ggt

Gly

ggt

Gly

aac

Asn

aag

Lys

gcc

Ala

cag

Gln

gcc

Ala

aat

Asn

999

Gly
1590

gga

Gly
1605

ggt

Gly
1620

gga

Gly
1635

gac

Asp
1650

tct

Ser
1665

agc

Ser
1680

tgc

Cys
1695

ctg

Leu
1710

gcc

Ala
1725

tct

Ser

tct

Ser

tct

Ser

agc

Ser

atc

Ile

gaa

Glu

aaa

Lys

tcc

Ser

cac

His

atg

Met

ggt

Gly

ggt

Gly

gga

Gly

gga

Gly

act

Thr

gta

Val

gcc

Ala

tgc

Cys

tgc

Cys

gag

Glu

ggt

Gly

gga

Gly

ggt

Gly

999

Gly

gcc

Ala

gag

Glu

atg

Met

tgc

Cys

acc

Thr

tgc

Cys



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

Synthetic Construct

167

Met Glu Ile

1

Cys

Trp

Phe

Tyr

65

Ala

Ala

His

Glu

Asp

145

Lys

Tyr

Gly

Phe

Asp

Pro

50

Lys

Lys

Glu

Pro

Gly

130

Lys

Glu

Leu

Ala

Ser

Tyr

35

Pro

Lys

Pro

Val

Val

115

Ala

Val

Asn

Ser

Leu
195

Glu

Ala

20

Met

Arg

Thr

Arg

Tyr

100

Ser

Glu

Phe

Gly

His

180

Leu

Leu

Thr

Gln

Val

Leu

Pro

85

Asp

Leu

Tyr

Pro

Pro

165

Val

Val

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

His

Asp

Gly

150

Met

Asp

Cys

Thr

Arg

Asp

Lys

55

Val

Trp

Val

Ala

Asp

135

Gly

Ala

Leu

Arg

Cys

Tyr

Leu

40

Ser

Glu

Met

Val

Val

120

Gln

Ser

Ser

Val

Glu
200

Phe

Tyr

25

Gly

Phe

Phe

Gly

Ile

105

Gly

Thr

His

Asp

Lys

185

Gly

Phe

10

Leu

Glu

Pro

Thr

Leu

90

Thr

Val

Ser

Thr

Pro

170

Asp

Ser

280

Leu

Gly

Leu

Phe

Asp

75

Leu

Leu

Ser

Gln

Tyr

155

Leu

Leu

Leu

Cys

Ala

Pro

Asn

60

His

Gly

Lys

Tyr

Arg

140

Val

Cys

Asn

Ala

Leu

Val

Val

45

Thr

Leu

Pro

Asn

Trp

125

Glu

Trp

Leu

Ser

Lys
205

Leu

Glu

30

Asp

Ser

Phe

Thr

Met

110

Lys

Lys

Gln

Thr

Gly

190

Glu

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

Ala

Glu

Val

Tyr

175

Leu

Lys

Phe

Ser

Arg

Val

Ile

80

Gln

Ser

Ser

Asp

Leu

160

Ser

Ile

Thr



Gln

Lys

225

Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Gln

Leu

Pro

385

Trp

Leu

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Val

Val

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

His

Leu

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Tyr

Ala
420

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Ile

405

Pro

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

390

Ala

Asp

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Asn

Asp

375

Arg

Ala

Asp

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Glu

360

Val

Ser

Glu

Arg

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Val

Val

Glu

Ser
425

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

Ala

Arg

Ala

Glu

410

Tyr

281

Ala

Leu

235

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Glu

Phe

Lys

395

Asp

Lys

Val

220

Met

Thr

His

Glu

His

300

Gln

Ser

Cys

Asp

Asp

380

Lys

Trp

Ser

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Asp

Gln

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

Tyr
430

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Asp

Asn

Lys

Ala

415

Leu

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp

Ser

Thr

400

Pro

Asn



Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Pro

625

Phe

Tyr

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Val

Leu

Ile

610

Glu

Asp

Ile

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Phe

Ser

Leu

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Gln

580

Ser

Arg

Gln

Leu

Ser
660

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

Ala

Gln

645

Ile

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Ser

630

Leu

Gly

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro

615

Asn

Ser

Ala

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Met

Cys

Thr
665

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

His

Leu

650

Asp

282

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Ser

635

His

Phe

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Asp

Trp

Val

620

Ile

Glu

Leu

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Asn

Val

Ser

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Gly

Ala

Val
670

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

Tyr

Tyr

655

Phe

Met

Glu

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu

Val

Glu

Asp

Val

640

Trp

Phe



Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Gln

Ala

Leu

Val

865

Gly

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Ser

Val

Arg

850

Phe

Glu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Pro

Glu

835

Asn

Gln

Leu

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

820

Arg

Arg

Glu

Asn

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

805

Ser

Leu

Ala

Phe

Glu
885

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Phe

Trp

Gln

Thr

870

His

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Asp

Ser

855

Asp

Leu

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Lys

Tyr

840

Gly

Gly

Gly

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Lys

825

Gly

Ser

Ser

Leu

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

810

Thr

Met

Val

Phe

Leu
890

283

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Arg

Ser

Pro

Thr

875

Gly

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

His

Ser

Gln

860

Gln

Pro

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Tyr

Ser

845

Phe

Pro

Tyr

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Phe

830

Pro

Lys

Leu

Ile

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Ile

Glu

815

Ile

His

Lys

Tyr

Arg
895

Thr

Pro

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn

Ala

Val

Val

Arg

880

Ala



Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

284



Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser

Tyr

Arg

Leu

Ser

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Met
1295

Gly
1310

Ser
1325

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Met

Tyr

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

Glu

Phe

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Met

Ser

Thr

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

Asn

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Cys
1300

Ala
1315

Met
1330

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Val

Phe

His

Asp

Ile

Phe

Leu

Cys

Gln

Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

Ser

Ala

285

His

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Asn

Asp

Thr

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Ala

Trp

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Cys
1305

Gln
1320

Ser
1335

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Ile

Pro

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Thr

Ser

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro

Ala

Lys



Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

Gln

Gly

Ser

Ser

Ser

Ser

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile
1475

Gly
1490

Gly
1505

Gly
1520

Gly
1535

Gly
1550

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Arg

Gly

Gly

Gly

Gly

Gly

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

Ser

Ser

Ser

Ser

Ser

Ser

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Val

Gly

Gly

Gly

Gly

Gly

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

Ala

Gly

Gly

Gly

Gly

Gly

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Lys
1480

Ser
1495

Ser
1510

Ser
1525

Ser
1540

Ser
1555

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Asp

Lys

Gly

Gly

Gly

Gly

Gly

Ser

Gln

Gln

Leu

Gln

Thr

Leu

Met

Asp

His

Gly

Gly

Gly

Gly

Gly

286

Asn

Val

Gly

Ile

Asn

Pro

Arg

Glu

Asn

Pro

Ser

Ser

Ser

Ser

Ser

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Ser

Lys

Gly

Gly

Gly

Gly

Gly

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Pro
1470

Thr
1485

Gly
1500

Gly
1515

Gly
1530

Gly
1545

Gly
1560

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Ser

Trp

Ser

Ser

Ser

Ser

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Phe

Pro

Gly

Gly

Gly

Gly

Gly

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Ile

Arg

Gly

Gly

Gly

Gly

Gly



Ser

Ser

Ser

Ser

Ser

Ser

Arg

Val

Tyr

Ser

Asn

Lys

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

Gly
1565

Gly
1580

Gly
1595

Gly
1610

Gly
1625

Gly
1640

Leu
1655

Asp
1670

Ser
1685

Pro
1700

Gly
1715

Cys
1730

<220>

<223>

Gly

Gly

Gly

Gly

Gly

Gly

Gln

Ile

Ile

Thr

Ser

Ser

168
5367
DNA
Artificial Sequence

Ser

Ser

Ser

Ser

Ser

Ser

Tyr

His

Asp

Arg

Val

Pro

Gly

Gly

Gly

Gly

Gly

Gly

Val

Tyr

Ile

Thr

Val

Arg

Fusion Protein

Gly

Gly

Gly

Gly

Gly

Ser

Lys

Cys

Asn

Glu

Tyr

Lys

Ser
1570

Ser
1585

Ser
1600

Ser
1615

Ser
1630

Gly
1645

Val
1660

Gln
1675

Asp
1690

Pro
1705

His
1720

Cys
1735

Gly

Gly

Gly

Gly

Gly

Ser

Gly

Gly

Val

Met

Glu

Ser

Gly

Gly

Gly

Gly

Gly

Gln

Ser

Lys

Gln

Gln

Val

Lys

287

Ser

Ser

Ser

Ser

Ser

Cys

Cys

Cys

Asp

Val

Leu

Gly

Gly

Gly

Gly

Gly

Asn

Lys

Ala

Gln

Ala

Asn

Gly
1575

Gly
1590

Gly
1605

Gly
1620

Gly
1635

Asp
1650

Ser
1665

Ser
1680

Cys
1695

Leu
1710

Ala
1725

Ser

Ser

Ser

Ser

Ser

Ile

Glu

Lys

Ser

His

Met

Gly

Gly

Gly

Gly

Gly

Thr

Val

Ala

Cys

Cys

Glu

Gly

Gly

Gly

Gly

Gly

Ala

Glu

Met

Cys

Thr

Cys



<220>
<221>
<222>

<400>
atg gaa ata

48
Met
1

tgc
96
Cys

tgg
144

Trp

ttt
192
Phe

tac
240
Tyr
65

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528

Glu

ttt

Phe

gac

Asp

cct

Pro
50

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

CDS

(1) ..

168

Ile

agt

Ser

tat

Tyr
35

cct

Pro

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

(5367)

gag

Glu

gcc

Ala
20

atg

Met

aga

Arg

act

Thr

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

ctc

Leu

acc

Thr

caa

Gln

gtg

Val

ctg

Leu

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

tcc

Ser

aga

Arg

agt

Ser

cca

Pro

ttt

Phe
70

CcccC

Pro

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

acc

Thr

aga

Arg

gat

Asp

aaa

Lys
55

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

tgc

Cys

tac

Tyr

ctc

Leu
40

tct

Ser

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

ttc

Phe

tac

Tyr

ggt

Gly

ttt

Phe

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

ttt

Phe
10

ctg

Leu

gag

Glu

cca

Pro

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

288

ctg

Leu

ggt

Gly

ctg

Leu

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

caa

Gln

tat

Tyr
155

ctg

tgc

Cys

gca

Ala

cct

Pro

aac

Asn
60

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

ctt

Leu

gtg

Val

gtg

Val
45

acc

Thr

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

ttg

Leu

gaa

Glu
30

gac

Asp

tca

Ser

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

cga

Arg
15

ctg

Leu

gca

Ala

gtc

Val

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

ttc

Phe

tca

Ser

aga

Arg

gtg

Val

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca



Lys

tat
576
Tyr

gga
624

Gly

cag
672
Gln

aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

agt

Ser

gca

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

Asn

tct

Ser

cta

Leu
195

ttg

Leu

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

Gly

cat

His
180

cta

Leu

cac

His

cac

His

gct

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

Pro
165

gtg

Val

gta

Val

aaa

Lys

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

Met

gac

Asp

tgt

Cys

ttt

Phe

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

Ala

ctg

Leu

aga

Arg

ata

Ile
215

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

Ser

gta

Val

gaa

Glu
200

cta

Leu

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

Asp

aaa

Lys
185

999

Gly

ctt

Leu

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

Pro
170

gac

Asp

agt

Ser

ttt

Phe

tcc

Ser

atg

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

289

Leu

ttg

Leu

ctg

Leu

gct

Ala

ttg

Leu
235

cac

His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

Cys

aat

Asn

gcc

Ala

gta

Val
220

atg

Met

aca

Thr

cac

His

gaa

Glu

cat

His
300

caa

Gln

tct

Ser

tgt

Cys

Leu

tca

Ser

aag

Lys
205

ttt

Phe

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac
His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

Ser

att

Ile

aca

Thr

999

Gly

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320

cat

His

CcccC

Pro



caa cta
1104
Gln Leu

ctt act

1152

Leu Thr
370

cct tcc
1200
Pro Ser
385

tgg gta
1248

Trp Val

tta gtc
1296
Leu Val

aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat
1632
Lys Tyr

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

atg

Met

tct

Ser

atc

Ile

tac

Tyr

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

aaa

Lys

gaa

Glu

caa

Gln

att

Ile
405

CcccC

Pro

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

gat

Asp

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu
410

tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

290

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu
475

Ccca

Pro

tca

Ser

ctg

Leu

g99

Gly

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

cca

Pro

cca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

caa

Gln

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

gat

Asp

aac

Asn

aaa

Lys

gct

Ala
415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

Ccca

Pro

ata

Ile

tca

Ser

gat

Asp

tct

Ser

act

Thr
400

Cccc

Pro

aac

Asn

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp



530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

tgc

Cys

gct

Ala

gat

Asp

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

ctg

Leu

tca

Ser

Ccaa

Gln
580

tct

Ser

cgc

Arg

caa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

acc

Thr

gga

Gly
565

aga

Arg

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

cgc

Arg
550

ctc

Leu

gga

Gly

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

535
tat

Tyr

att

Ile

aac

Asn

gat

Asp

CcccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

tac

Tyr

ggc

Gly

cag

Gln

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

cct

Pro

ata

Ile
585

aac

Asn

cca

Pro

atg

Met

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

ctc

Leu
570

atg

Met

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

291

ttc

Phe
555

ctc

Leu

tca

Ser

agc

Ser

gga

Gly

agc

Ser
635

cat
His

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

540

gtt

Val

atc

Ile

gac

Asp

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aat

Asn

tgc

Cys

aag

Lys

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

c99

Arg

atg

Met

tac

Tyr

agg

Arg
590

ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

gag

Glu

aaa

Lys
575

aat

Asn

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

aga

Arg
560

gaa

Glu

gtc

Val

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr

cca

Pro

ggc

Gly
720



atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

gga gaa
2688
Gly Glu

gaa gtt
2736
Glu Val

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

cag

Gln

atg

Met

CcccC

Pro

gag

Glu
835

aac

Asn

cag

Gln

cta

Leu

gaa

Glu

tta

Leu

gac

Asp
740

att

Ile

Ccaa

Gln

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

aat

Asn

gat

Asp

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gaa

Glu
885

aat

Asn

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

cat

His

atc

Ile

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe
775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

ttg

Leu

atg

Met

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gga

Gly

gta

Val

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ctc

Leu

act

Thr

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

gac

Asp

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

ctg

Leu
890

ttc

Phe

292

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

g99

Gly

aga

Arg

aag

Lys

tac

Tyr

aat

Asn

att

Ile
780

gat

Asp

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

cca

Pro

aat

Asn

aac

Asn

ttg

Leu

tca

Ser
765

Ccca

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

CccC

Pro

tat

Tyr

cag

Gln

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

acc

Thr

gat

Asp

ttt

Phe
830

Ccca

Pro

aag

Lys

tta

Leu

ata

Ile

gcc

Ala

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

ata

Ile

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

aga

Arg
895

tct

Ser

gat

Asp

aaa

Lys

cct

Pro

act

Thr

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg
880

gca

Ala

cgt

Arg



900 905 910

ccc tat tcc ttc tat tct agc ctt att tct tat gag gaa gat cag agg

2784

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

caa gga gca gaa cct aga aaa aac ttt gtc aag cct aat gaa acc aaa

2832

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

act tac ttt tgg aaa gtg caa cat cat atg gca ccc act aaa gat gag
2880

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

ggc tac ata atg gat aca cta cct ggc tta gta atg gct cag gat

3204

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

caa agg att cga tgg tat ctg ctc agc atg ggc agc aat gaa aac

3249

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

293



atc cat

3294

Ile His
1085

aaa gag

3339

Lys Glu
1100

ttt gag

3384

Phe Glu
1115

gtg gaa

3429

Val Glu
1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc
3789
Asn Ser

tct

Ser

gag

Glu

aca

Thr

tgc

Cys

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

att

Ile

tat

Tyr

gtg

Val

ctt

Leu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

cat

His

aaa

Lys

gaa

Glu

att

Ile

tac

Tyr

att

Ile

gcc

Ala

tgg

Trp

gca

Ala

aag

Lys

ctt

Leu

acc

Thr

ttc

Phe

atg

Met

atg

Met

ggc

Gly

agc

Ser

aga

Arg

cca

Pro

agc

Ser

Ccca

Pro

ttc

Phe

gat

Asp

tta

Leu

agt

Ser
1090

gca

Ala
1105

tta

Leu
1120

gag

Glu
1135

aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met

gga

Gly

ctg

Leu

Ccca

Pro

cat

His

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

cat
His

tac

Tyr

tcc

Ser

cta

Leu

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

294

gtg

Val

aat

Asn

aaa

Lys

cat

His

cag

Gln

att

Ile

aga

Arg

ccc

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

ttc

Phe

ctc

Leu

gct

Ala

gct

Ala

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

act

Thr
1095

tat

Tyr
1110

gga

Gly
1125

999

Gly
1140

CcccC

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn

gta

Val

cca

Pro

att

Ile

atg

Met

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

cga

Arg

ggt

Gly

tgg

Trp

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

aaa

Lys

gtt

Val

cgg

Arg

aca

Thr

atg

Met

caa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser



1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

ata

Ile

cgt

Arg

gag

Glu

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gtc

Val

atg

Met

cag

Gln

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

gag

Glu

ttt

Phe

cac

His

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

cac

His

cac

His

atg

Met

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

act

Thr

caa

Gln

aat

Asn

cca

Pro

ggc

Gly

aaa

Lys

aat

Asn

caa

Gln

gag

Glu

gta

Val

aag

Lys

ctc

Leu

gac

Asp

1255
att

Ile
1270

act

Thr
1285

tgt

Cys
1300

gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

ttt

Phe

cat

His

gat

Asp

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

tca

Ser

gcc

Ala

agt

Ser

caa

Gln

cag

Gln

ctc

Leu

cag

Gln

aca

Thr

295

cct

Pro

agc

Ser

aat

Asn

gat

Asp

acc

Thr

aat

Asn

gtg

Val

gga

Gly

atc

Ile

aat

Asn

cct

Pro

cca

Pro

att

Ile

agt

Ser

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

1260
att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

att

Ile

agc

Ser

agc

Ser

att

Ile

cct

Pro

aga

Arg

cag

Gln

tct

Ser

agt

Ser

gta

Val

aac

Asn

gct

Ala

act

Thr

atg

Met

act

Thr

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

Ccaa

Gln

aag

Lys

tct

Ser

cga

Arg

ctt

Leu

Ccca

Pro

gct

Ala

aaa

Lys

cag

Gln

aca

Thr

ctt

Leu

gat

Asp

gtt

Val

cta

Leu



gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

caa att

4464

Gln Ile
1475

999 ggt
4509

Gly Gly
1490

tct ggt

4554

Ser Gly
1505

tct ggc

4599

Ser Gly
1520

tcc ggc

4644

Ser Gly
1535

tca ggt

4689

Ser Gly
1550

agt ggt

4734

Ser Gly
1565

agc ggt

4779

Ser Gly
1580

agc ggc
4824
Ser Gly

ccg

Pro

cac

His

gac

Asp

cgc

Arg

999

Gly

ggc

Gly

gga

Gly

999

Gly

ggc

Gly

ggc

Gly

gga

Gly

gga

tta

Leu

cag

Gln

ctc

Leu

tca

Ser

agt

Ser

tct

Ser

tca

Ser

agc

Ser

tct

Ser

agt

Ser

agc

Ser

agt

Ser

ctg

Leu

att

Ile

tac

Tyr

gtt

Val

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

act

Thr

gcc

Ala

acc

Thr

gcc

Ala

gga

Gly

ggc

Gly

gga

ggt

Gly

gga

Gly

gga

Gly

g99

Gly

ggt

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

aag

Lys
1480

tca

Ser
1495

agt

Ser
1510

tca

Ser
1525

tca

Ser
1540

tca

Ser
1555

agt

Ser
1570

tct

Ser
1585

tcc

Ser

tac

Tyr

agg

Arg

gat

Asp

aag

Lys

ggt

Gly

ggt

Gly

gga

Gly

ggc

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ctt cga

Leu Arg

atg gag

Met Glu

gac aac

Asp Asn

cat cct

His Pro

ggc agt

Gly Ser

ggc tca

Gly Ser

ggg tcc

Gly Ser

gga agc

Gly Ser

ggt tcc

Gly Ser

ggg tct

Gly Ser

ggc agc

Gly Ser

ggg agt

Gly Ser

296

att

Ile

gtt

Val

tct

Ser

aaa

Lys

999

Gly

ggc

Gly

gga

Gly

ggt

Gly

gga

Gly

ggc

Gly

gga

Gly

ggc

cac

His
1440

ctg

Leu
1455

cct

Pro
1470

act

Thr
1485

999

Gly
1500

gga

Gly
1515

ggt

Gly
1530

gga

Gly
1545

ggc

Gly
1560

ggc

Gly
1575

999

Gly
1590

ggt

Gly

CcccC

Pro

ggc

Gly

tcc

Ser

tgg

Trp

tca

Ser

tca

Ser

agc

Ser

tct

Ser

tca

Ser

tct

Ser

agt

Ser

agt

Ser

cag

Gln

tgc

Cys

ttt

Phe

cct

Pro

ggc

Gly

gga

Gly

gga

Gly

gga

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

agt

Ser

gag

Glu

atc

Ile

cga

Arg

ggc

Gly

ggt

Gly

gga

Gly

ggt

Gly

ggt

Gly

ggc

Gly

ggc

Gly

g99

Gly



1595

agc ggt

4869

Ser Gly
1610

tce ggg
4914

Ser Gly
1625

agt ggc

4959

Ser Gly
1640

agt gga

5004

Ser Gly
1655

tct ggc

5049

Ser Gly
1670

tca gga

5094

Ser Gly
1685

tgc aac

5139

Cys Asn
1700

tgt aag

5184

Cys Lys
1715

tgt gcc

5229

Cys Ala
1730

gac cag

5274

Asp Gln
1745

gtg gcc

5319

Val Ala
1760

ggt

Gly

999

Gly

gga

Gly

ggc

Gly

999

Gly

ggc

Gly

gac

Asp

tct

Ser

agc

Ser

tgc

Cys

ctg

Leu

tca

Ser

agc

Ser

tct

Ser

tcc

Ser

agc

Ser

agt

Ser

atc

Ile

gaa

Glu

aaa

Lys

tcc

Ser

cac

His

gga

Gly

gga

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

act

Thr

gta

Val

gcc

Ala

tgc

Cys

tgc

Cys

ggc

Gly

gga

gga

Gly

ggc

Gly

gga

Gly

g99

Gly

gcc

Ala

gag

Glu

atg

Met

tgc

Cys

acc

Thr

1600
tca

Ser
1615

agt

Ser
1630

agt

Ser
1645

tca

Ser
1660

agc

Ser
1675

tct

Ser
1690

agg

Arg
1705

gtg

Val
1720

tac

Tyr
1735

tct

Ser
1750

aat

Asn
1765

ggt

Gly

gga

Gly

ggt

Gly

gga

Gly

gga

Gly

ggc

Gly

ctg

Leu

gat

Asp

tcc

Ser

ccg

Pro

ggc

Gly

ggt

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

cag

Gln

atc

Ile

att

Ile

aca

Thr

tct

Ser

297

agt

Ser

tcc

Ser

agt

Ser

tca

Ser

tcc

Ser

agc

Ser

tat

Tyr

cac

His

gac

Asp

cgg

Arg

gtt

Val

ggt

Gly

ggc

Gly

gga

Gly

ggc

Gly

gga

Gly

ggc

Gly

gtc

Val

tac

Tyr

atc

Ile

acg

Thr

gtg

Val

1605

ggt

Gly
1620

ggt

Gly
1635

999

Gly
1650

ggc

Gly
1665

ggc

Gly
1680

tcc

Ser
1695

aag

Lys
1710

tgc

Cys
1725

aac

Asn
1740

gag

Glu
1755

tac

Tyr
1770

tcc

Ser

tcc

Ser

agc

Ser

tcc

Ser

tct

Ser

999

Gly

gtg

Val

cag

Gln

gat

Asp

CcccC

Pro

cat

His

ggt

Gly

gga

Gly

gga

Gly

gga

Gly

gga

Gly

tcc

Ser

gga

Gly

ggc

Gly

gtg

Val

atg

Met

gag

Glu

g99

Gly

ggt

Gly

gga

Gly

ggt

Gly

ggc

Gly

caa

Gln

agc

Ser

aaa

Lys

cag

Gln

cag

Gln

gtt

Val



ctc

5364

Leu

tga

5367

aat

Asn
177

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

<220>
<223>

<400>

gcc atg gag tgc aaa

Ala Met Glu Cys Lys

5

169
1788
PRT

tgc tcc ccc agg aag

Cys Ser Pro Arg Lys

1780

Artificial Sequence

Synthetic Construct

169

Met Glu Ile Glu Leu

1

Cys

Trp

Phe

Tyr

65

Ala

Ala

His

Glu

Asp
145

Phe

Asp

Pro

50

Lys

Lys

Glu

Pro

Gly

130

Lys

Ser Ala Thr
20

Tyr Met Gln
35

Pro Arg Val

Lys Thr Leu

Pro Arg Pro
85

Val Tyr Asp
100

Val Ser Leu
115

Ala Glu Tyr

Val Phe Pro

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

His

Asp

Gly
150

Thr

Arg

Asp

Lys

55

Val

Trp

Val

Ala

Asp

135

Gly

Cys

Tyr

Leu

40

Ser

Glu

Met

Val

Val

120

Gln

Ser

Phe

Tyr

25

Gly

Phe

Phe

Gly

Ile

105

Gly

Thr

His

Phe

10

Leu

Glu

Pro

Thr

Leu

90

Thr

Val

Ser

Thr

298

Leu

Gly

Leu

Phe

Asp

75

Leu

Leu

Ser

Gln

Tyr
155

1785

Cys

Ala

Pro

Asn

60

His

Gly

Lys

Tyr

Arg

140

Val

Leu

Val

Val

45

Thr

Leu

Pro

Asn

Trp

125

Glu

Trp

tgc agc aag

Cys Ser Lys

Leu

Glu

30

Asp

Ser

Phe

Thr

Met

110

Lys

Lys

Gln

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

Ala

Glu

Val

Phe

Ser

Arg

Val

Ile

80

Gln

Ser

Ser

Asp

Leu
160



Lys

Tyr

Gly

Gln

Lys

225

Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Gln

Leu

Pro

Glu

Leu

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Asn

Ser

Leu

195

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

Gly

His

180

Leu

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Pro

165

Val

Val

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Met

Asp

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

Ala

Leu

Arg

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Asn

Asp

375

Arg

Ser

Val

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Glu

360

Val

Ser

Asp

Lys

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Val

Val

Pro

170

Asp

Ser

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

Ala

Arg

Ala

299

Leu

Leu

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Glu

Phe

Lys

Cys

Asn

Ala

Val

220

Met

Thr

His

Glu

His

300

Gln

Ser

Cys

Asp

Asp

380

Lys

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

175

Leu

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Asp

Asn

Lys

Ser

Ile

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp

Ser

Thr



385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Val

Leu

Ile
610

His

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Gln

580

Ser

Arg

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Ala

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro
615

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Glu

410

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

300

395

Asp

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Trp

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Asp

Trp

Val
620

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Ala

415

Leu

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

400

Pro

Asn

Met

Glu

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu

Val

Glu

Asp



Pro

625

Phe

Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Gln

Ala

Leu

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Ser

Val

Arg

Phe

Ser

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Pro

Glu

835

Asn

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

820

Arg

Arg

Ala

Gln

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

805

Ser

Leu

Ala

Ser

630

Leu

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Phe

Trp

Gln

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Asp

Ser

Ile

Val

Gln

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Lys

Tyr

840

Gly

Met

Cys

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Lys

825

Gly

Ser

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

810

Thr

Met

Val

301

Ser

635

His

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Arg

Ser

Pro

Ile

Glu

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

His

Ser

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Tyr

Ser

845

Phe

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Phe

830

Pro

Lys

Tyr

Tyr

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Ile

Glu

815

Ile

His

Lys

Val

640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn

Ala

Val

Val



850 855 860

Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
865 870 875 880

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

302



Ile

Lys

Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser

Tyr

Arg

His
1085

Glu
1100

Glu
1115

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Met

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Ile

Tyr

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

His

Lys

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Met

Phe

Met

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Ser
1090

Ala
1105

Leu
1120

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Cys

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Val

Phe

His

Asp

His

Tyr

Ser

Leu

Cys

Gln

Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

303

Val

Asn

Lys

His

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Asn

Phe

Leu

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Thr
1095

Tyr
1110

Gly
1125

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Cys

Val

Pro

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Arg

Gly

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Lys

Val

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro



Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

Gln

Gly

Ser

1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile
1475

Gly
1490

Gly
1505

Met

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Arg

Gly

Gly

Glu

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

Ser

Ser

Ser

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Val

Gly

Gly

Lys

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

Ala

Gly

1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Lys
1480

Ser
1495

Ser
1510

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Asp

Lys

Gly

Gly

Ser

Ala

Ser

Gln

Gln

Leu

Gln

Thr

Leu

Met

Asp

His

Gly

Gly

304

Asp

Thr

Asn

Val

Gly

Ile

Asn

Pro

Arg

Glu

Asn

Pro

Ser

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Ser

Lys

Gly

1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Pro
1470

Thr
1485

Gly
1500

Gly
1515

Ile

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Ser

Trp

Ser

Ser

Thr

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Phe

Pro

Gly

Gly

Ala

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Ile

Arg

Gly

Gly



Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Cys

Cys

Cys

Gly
1520

Gly
1535

Gly
1550

Gly
1565

Gly
1580

Gly
1595

Gly
1610

Gly
1625

Gly
1640

Gly
1655

Gly
1670

Gly
1685

Asn
1700

Lys
1715

Ala

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Asp

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ile

Glu

Lys

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Thr

Val

Ala

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ala

Glu

Met

Ser
1525

Ser
1540

Ser
1555

Ser
1570

Ser
1585

Ser
1600

Ser
1615

Ser
1630

Ser
1645

Ser
1660

Ser
1675

Ser
1690

Arg
1705

Val
1720

Tyr

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Leu

Asp

Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gln Tyr

Ile His

Ile Asp

305

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Val

Tyr

Ile

Gly
1530

Gly
1545

Gly
1560

Gly
1575

Gly
1590

Gly
1605

Gly
1620

Gly
1635

Gly
1650

Gly
1665

Gly
1680

Ser
1695

Lys
1710

Cys
1725

Asn

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Val

Gln

Asp

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ser

Gly

Gly

Val

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gln

Ser

Lys

Gln



1730 1735

1740

Asp Gln Cys Ser Cys Cys Ser Pro Thr Arg Thr Glu
1755

1745 1750

Val Ala Leu His Cys Thr Asn Gly Ser Val Val Tyr
1770

1760 1765

Leu Asn Ala Met Glu Cys Lys Cys Ser Pro Arg Lys
1785

1775 1780
<210> 170
<211> 5514
<212> DNA

<213> Artificial Sequence

<220>
<223> Fusion Protein

<220>

<221> CDS

<222> (1)..(5514)
<400> 170

atg gaa ata gag ctc tcc acc tgc
48

Met Glu Ile Glu Leu Ser Thr Cys
1 5

tgc ttt agt gcc acc aga aga tac

96

Cys Phe Ser Ala Thr Arg Arg Tyr
20

tgg gac tat atg caa agt gat ctc

144

Trp Asp Tyr Met Gln Ser Asp Leu
35 40

ttt cct cct aga gtg cca aaa tct

192

Phe Pro Pro Arg Val Pro Lys Ser
50 55

tac aaa aag act ctg ttt gta gaa
240

Tyr Lys Lys Thr Leu Phe Val Glu
65 70

gct aag cca agg cca ccc tgg atg

288

Ala Lys Pro Arg Pro Pro Trp Met
85

ttc

Phe

tac

Tyr
25

ggt

Gly

ttt

Phe

ttc

Phe

ggt

Gly

ttt

Phe
10

ctg

Leu

gag

Glu

cca

Pro

acg

Thr

ctg

Leu
90

306

ctg

Leu

ggt

Gly

ctg

Leu

ttc

Phe

gat

Asp
75

cta

Leu

tgc

Cys

gca

Ala

cct

Pro

aac

Asn
60

cac

His

ggt

Gly

ctt

Leu

gtg

Val

gtg

Val
45

acc

Thr

ctt

Leu

cct

Pro

Pro Met Gln

His Glu Val

Cys Ser Lys

ttg

Leu

gaa

Glu
30

gac

Asp

tca

Ser

ttc

Phe

acc

Thr

cga

Arg
15

ctg

Leu

gca

Ala

gtc

Val

aac

Asn

atc

Ile
95

ttc

Phe

tca

Ser

aga

Arg

gtg

Val

atc

Ile
80

cag

Gln



gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624

Gly

cag
672
Gln

aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

agt

Ser

gca

Ala

aac

Asn

tgg

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

tgg

Trp

tct

Ser

agg

Arg

cat

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

cac

His

gct

Ala

tct

Ser
260

gtg

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

tca

Ser

cgg

Arg
245

ctg

Leu

att

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

gaa

Glu
230

gcc

Ala

cca

Pro

gga

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile
215

aca

Thr

tgg

Trp

ggt

Gly

atg

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

aag

Lys

cct

Pro

ctg

Leu

ggc

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

aac

Asn

aaa

Lys

att

Ile
265

acc

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

tcc

Ser

atg

Met
250

gga

Gly

act

307

ctt

Leu

tcc

Ser

caa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

ttg

Leu
235

cac

His

tgc

Cys

cct

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val
220

atg

Met

aca

Thr

cac

His

gaa

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

cag

Gln

gtc

Val

agg

Arg

gtg

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

agg

Arg

ggt

Gly
255

tca

Ser

tca

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly

gat

Asp
240

tat

Tyr

gtc

Val

ata



Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

ctt

1152

Leu

cct

1200

Pro
385

tgg

1248

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

act

Thr
370

tcc

Ser

gta

Trp Val

tta

1296

gtc

Leu Val

aat

1344

Asn

gca

1392

Ala

ggc

Gly

tac

Tyr
450

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

ctc

Leu

cct

Pro
435

aca

Thr

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tac

Tyr

gcc

Ala
420

cag

Gln

gat

Asp

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

att

Ile
405

cccC

Pro

cgg

Arg

gaa

Glu

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

gat

Asp

att

Ile

acc

Thr

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

gac

Asp

ggt

Gly

ttt

Phe
455

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aga

Arg

agg

Arg
440

aag

Lys

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

agt

Ser
425

aag

Lys

act

Thr

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu
410

tat

Tyr

tac

Tyr

cgt

Arg

308

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

aaa

Lys

aaa

Lys

gaa

Glu

Glu

cat

His
300

Ccaa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

agt

Ser

aaa

Lys

gct

Ala
460

Val
285

cgc

Arg

aca

Thr

tcc

Ser

cca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

caa

Gln

gtc

Val
445

att

Ile

His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

tat

Tyr
430

cga

Arg

cag

Gln

Ser

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gct

Ala
415

ttg

Leu

ttt

Phe

cat

His

Ile

tcc

Ser

atg

Met
320

cat

His

CCccC

Pro

gat

Asp

tct

Ser

act

Thr
400

CcccC

Pro

aac

Asn

atg

Met

gaa

Glu



tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

Ccaa

Gln
580

tct

Ser

cgc

Arg

caa

Gln

ttg

Leu

gga

Gly

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gta

Val

ttt

Phe

gcc

Ala

cag

Gln

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

gat

Asp

cccC

Pro
615

aac

Asn

tca

Ser

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile
585

aac

Asn

cca

Pro

atg

Met

tgt

Cys

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

cga

Arg

gct

Ala

cac

His

ttg

Leu

309

gaa

Glu
475

cca

Pro

tca

Ser

ctg

Leu

g99

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

agc

Ser

gga

Gly

agc

Ser
635

cat

His

gtt

Val

tat

Tyr

agg

Arg

Ccca

Pro

cca

Pro
540

gtt

Val

atc

Ile

gac

Asp

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg
590

ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

aca

Thr

tac

Tyr
495

Ccca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp



tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

cag

Gln

atg

Met

CcccC

Pro

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

Ccaa

Gln

tca

Ser

aag

Lys

cgc

Arg
820

645
att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

gat

Asp

aag

Lys
805

agc

Ser

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

caa

Gln
790

gaa

Glu

ttt

Phe

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe
775

gag

Glu

gat

Asp

caa

Gln

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

gaa

Glu

ttt

Phe

aag

Lys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

att

Ile

gac

Asp

aaa

Lys
825

650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

gac

Asp

att

Ile
810

aca

Thr

310

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tat

Tyr
795

tat

Tyr

cga

Arg

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

att

Ile
780

gat

Asp

gat

Asp

cac

His

tct

Ser

gac

Asp
685

atg

Met

cgg

Arg

aac

Asn

ttg

Leu

tca

Ser
765

Ccca

Pro

gat

Asp

gag

Glu

tat

Tyr

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

acc

Thr

gat

Asp

ttt

Phe
830

655
ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

ata

Ile

gaa

Glu
815

att

Ile

ttc

Phe

acc

Thr

Ccca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro

act

Thr

tca

Ser
800

aat

Asn

gct

Ala



gca gtg gag agg ctc tgg gat tat ggg atg agt agc tcc cca cat gtt

2544

Ala Val Glu Arg Leu Trp Asp Tyr Gly Met Ser Ser Ser Pro His Val
835 840 845

cta aga aac agg gct cag agt ggc agt gtc cct cag ttc aag aaa gtt

2592

Leu Arg Asn Arg Ala Gln Ser Gly Ser Val Pro Gln Phe Lys Lys Val
850 855 860

gtt ttc cag gaa ttt act gat ggc tcc ttt act cag ccc tta tac cgt
2640

Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
865 870 875 880

gga gaa cta aat gaa cat ttg gga ctc ctg ggg cca tat ata aga gca

2688

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

gaa gtt gaa gat aat atc atg gta act ttc aga aat cag gcc tct cgt

2736

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

ccc tat tcc ttc tat tct agc ctt att tct tat gag gaa gat cag agg

2784

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

caa gga gca gaa cct aga aaa aac ttt gtc aag cct aat gaa acc aaa

2832

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

act tac ttt tgg aaa gtg caa cat cat atg gca ccc act aaa gat gag
2880

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069
Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr

311



1010

gaa aat

3114

Glu Asn
1025

gaa gat

3159

Glu Asp
1040

ggc tac

3204

Gly Tyr
1055

caa agg

3249

Gln Arg
1070

atc cat

3294

Ile His
1085

aaa gag

3339

Lys Glu
1100

ttt gag

3384

Phe Glu
1115

gtg gaa

3429

Val Glu
1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

atg

Met

CcccC

Pro

ata

Ile

att

Ile

tct

Ser

gag

Glu

aca

Thr

tgc

Cys

ctg

Leu

gga

Gly

cag

Gln

gaa

Glu

act

Thr

atg

Met

cga

Arg

att

Ile

tat

Tyr

gtg

Val

ctt

Leu

gtg

Val

cac

His

tgg

Trp

aga

Arg

ttt

Phe

gat

Asp

tgg

Trp

cat

His

aaa

Lys

gaa

Glu

att

Ile

tac

Tyr

att

Ile

gcc

Ala

aac

Asn

aaa

Lys

aca

Thr

tat

Tyr

ttc

Phe

atg

Met

atg

Met

ggc

Gly

agc

Ser

aga

Arg

cca

Pro

1015
tgc

Cys
1030

gag

Glu
1045

cta

Leu
1060

ctg

Leu
1075

agt

Ser
1090

gca

Ala
1105

tta

Leu
1120

gag

Glu
1135

aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

agg

Arg

aat

Asn

cct

Pro

ctc

Leu

gga

Gly

ctg

Leu

cca

Pro

cat

His

aag

Lys

ttt

Phe

ctg

Leu

gct

Ala

tat

Tyr

ggc

Gly

agc

Ser

cat

His

tac

Tyr

tcc

Ser

cta

Leu

tgt

Cys

cag

Gln

gcc

Ala

312

CCccC

Pro

cgc

Arg

tta

Leu

atg

Met

gtg

Val

aat

Asn

aaa

Lys

cat

His

cag

Gln

att

Ile

aga

Arg

tgc

Cys

ttc

Phe

gta

Val

ggc

Gly

ttc

Phe

ctc

Leu

gct

Ala

gct

Ala

act

Thr

aca

Thr

ctt

Leu

1020
aat

Asn
1035

cat

His
1050

atg

Met
1065

agc

Ser
1080

act

Thr
1095

tat

Tyr
1110

gga

Gly
1125

999

Gly
1140

CcccC

Pro
1155

gct

Ala
1170

cat

His
1185

atc

Ile

gca

Ala

gct

Ala

aat

Asn

gta

Val

cca

Pro

att

Ile

atg

Met

ctg

Leu

tca

Ser

tat

Tyr

cag

Gln

atc

Ile

cag

Gln

gaa

Glu

cga

Arg

ggt

Gly

tgg

Trp

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atg

Met

aat

Asn

gat

Asp

aac

Asn

aaa

Lys

gtt

Val

cg99

Arg

aca

Thr

atg

Met

Ccaa

Gln

gga

Gly



tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat
4104
Val Asn

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

gag

Glu

ttt

Phe

cac

His

cca

Pro

tgg

Trp

gca

Ala

aag

Lys

ctt

Leu

acc

Thr

cac

His

cac

His

atg

Met

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

agc

Ser

cca

Pro

ttc

Phe

gat

Asp

tta

Leu

aat

Asn

cca

Pro

ggc

Gly

aaa

Lys

aat

Asn

caa

Gln

gag

Glu

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys
1300

gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

tca

Ser

gcc

Ala

agt

Ser

caa

Gln

313

CCccC

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

gat

Asp

acc

Thr

aat

Asn

gtg

Val

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

cag

Gln
1320

tct

Ser
1335

tagg

Trp
1350

ttc

Phe

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

att

Ile

cct

Pro

aga

Arg

cag

Gln

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

act

Thr

tca

Ser

cct

Pro

aag

Lys

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro

gct

Ala

aaa

Lys

cag

Gln

aca

Thr



1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

caa att

4464

Gln Ile
1475

ggg ggt
4509

Gly Gly
1490

tct ggt

4554

Ser Gly
1505

tct ggc

4599

Ser Gly
1520

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

cgc

Arg

999

Gly

ggc

Gly

gga

Gly

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

tca

Ser

agt

Ser

tct

Ser

tca

Ser

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

gtt

Val

gga

Gly

ggc

Gly

ggt

Gly

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

gcc

Ala

gga

Gly

ggc

Gly

gga

Gly

1360
act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

aag

Lys
1480

tca

Ser
1495

agt

Ser
1510

tca

Ser
1525

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

gat

Asp

aag

Lys

ggt

Gly

ggt

Gly

gga

Gly

cag

Gln

ctc

Leu

cag

Gln

aca

Thr

ctt

Leu

atg

Met

gac

Asp

cat

His

ggc

Gly

ggc

Gly

999

Gly

314

gga

Gly

atc

Ile

aat

Asn

cct

Pro

cga

Arg

gag

Glu

aac

Asn

cct

Pro

agt

Ser

tca

Ser

tcc

Ser

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

tct

Ser

aaa

Lys

999

Gly

ggc

Gly

gga

Gly

1365
aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

cct

Pro
1470

act

Thr
1485

999

Gly
1500

gga

Gly
1515

ggt

Gly
1530

tct

Ser

agt

Ser

gta

Val

aac

Asn

CcccC

Pro

ggc

Gly

tcc

Ser

tgg

Trp

tca

Ser

tca

Ser

agc

Ser

ctg

Leu

caa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

ttt

Phe

cct

Pro

ggc

Gly

gga

Gly

gga

Gly

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

atc

Ile

cga

Arg

ggc

Gly

ggt

Gly

gga

Gly



tcc ggc

4644

Ser Gly
1535

tca ggt

4689

Ser Gly
1550

agt ggt

4734

Ser Gly
1565

agc ggt

4779

Ser Gly
1580

agc ggc

4824

Ser Gly
1595

agc ggt

4869

Ser Gly
1610

tcc ggg
4914

Ser Gly
1625

agt ggc

4959

Ser Gly
1640

agt gga

5004

Ser Gly
1655

tct ggc

5049

Ser Gly
1670

tca gga

5094

Ser Gly
1685

agc ggc
5139
Ser Gly

999

Gly

ggc

ggc

Gly

gga

Gly

gga

Gly

ggt

Gly

999

Gly

gga

Gly

ggc

Gly

999

Gly

ggc

Gly

ggc

agc

Ser

tct

Ser

agt

Ser

agc

Ser

agt

Ser

tca

Ser

agc

Ser

tct

Ser

tcc

Ser

agc

Ser

agt

Ser

tct

Ser

ggc

Gly

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

gga

Gly

gga

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggt

Gly

ggt

Gly

gga

Gly

gga

Gly

999

Gly

ggt

Gly

ggc

Gly

gga

Gly

gga

Gly

ggc

Gly

gga

Gly

g99

Gly

ggc

Gly

tca

Ser
1540

tca

Ser
1555

agt

Ser
1570

tct

Ser
1585

tcc

Ser
1600

tca

Ser
1615

agt

Ser
1630

agt

Ser
1645

tca

Ser
1660

agc

Ser
1675

tct

Ser
1690

agt

Ser

ggc

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggt

Gly

gga

Gly

ggt

Gly

gga

Gly

gga

Gly

ggc

Gly

gga

Gly

gga agc

Gly Ser

ggt tcc

Gly Ser

ggg tct

Gly Ser

ggc agc

Gly Ser

ggg agt

Gly Ser

ggt agt

Gly Ser

ggc tcc

Gly Ser

gga agt

Gly Ser

ggc tca

Gly Ser

ggt tcc

Gly Ser

ggc agc

Gly Ser

gga agt

Gly Ser

315

ggt

Gly

gga

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gga

Gly

ggc

Gly

gga

Gly

ggt

Gly

gga

gga

Gly
1545

ggc

Gly
1560

ggc

Gly
1575

999

Gly
1590

ggt

Gly
1605

ggt

Gly
1620

ggt

Gly
1635

999

Gly
1650

ggc

Gly
1665

ggc

Gly
1680

ggt

Gly
1695

ggc

Gly

tct

Ser

tca

Ser

tct

Ser

agt

Ser

agt

Ser

tcc

Ser

tcc

Ser

agc

Ser

tcc

Ser

tct

Ser

tcc

Ser

tct

Ser

gga

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggt

Gly

gga

Gly

gga

Gly

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

ggt

Gly

ggt

Gly

ggc

Gly

ggc

Gly

g99

Gly

g99

Gly

ggt

Gly

gga

Gly

ggt

Gly

ggc

Gly

g99

Gly

gga

Gly



1700

agc gga ggt

5184

Ser Gly Gly
1715

tca ggt ggc

5229

Ser Gly Gly
1730

tcc ggg tcc

5274

Ser Gly Ser
1745

aag gtg gga

5319

Lys Val Gly
1760

tgc cag ggc

5364

Cys Gln Gly
1775

aac gat gtg

5409

Asn Asp Val
1790

gag ccc atg

5454

Glu Pro Met
1805

tac cat gag

5499

Tyr His Glu
1820

aag tgc agc

5514

Lys Cys Ser
1835

<210> 171

<211> 1837

<212> PRT

<213>

<220>

<223>

<400> 171

tcc ggc

Ser Gly

tca ggt

Ser Gly

caa tgc

Gln Cys

agc tgt

Ser Cys

aaa tgt

Lys Cys

cag gac

Gln Asp

cag gtg

Gln Val

gtt ctc

Val Leu

aag tga

Lys

g99

Gly

g99

aac

Asn

aag

Lys

gcc

Ala

cag

Gln

gcc

Ala

aat

Asn

1705
tcc

Ser
1720

tca

Ser
1735

gac

Asp
1750

tct

Ser
1765

agc

Ser
1780

tgc

Cys
1795

ctg

Leu
1810

gcc

Ala
1825

Artificial Sequence

Synthetic Construct

gga

Gly

gga

Gly

atc

Ile

gaa

Glu

aaa

Lys

tcc

Ser

cac

His

atg

Met

ggc

Gly

999

Gly

act

Thr

gta

Val

gcc

Ala

tgc

Cys

tgc

Cys

gag

Glu

316

tcc

Ser

tcc

Ser

gcc

Ala

gag

Glu

atg

Met

tgc

Cys

acc

Thr

tgc

Cys

ggt

Gly

ggc

Gly

agg

Arg

gtg

Val

tac

Tyr

tct

Ser

aat

Asn

aaa

Lys

1710

999

Gly
1725

gga

Gly
1740

ctg

Leu
1755

gat

Asp
1770

tcc

Ser
1785

ccg

Pro
1800

ggc

Gly
1815

tgc

Cys
1830

tct

Ser

agc

Ser

cag

Gln

atc

Ile

att

Ile

aca

Thr

tct

Ser

tcc

Ser

ggc

Gly

ggc

Gly

tat

Tyr

cac

His

gac

Asp

cgg

Arg

gtt

Val

Cccc

Pro

gga

Gly

ggc

Gly

gtc

Val

tac

Tyr

atc

Ile

acg

Thr

gtg

Val

agg

Arg



Met

Cys

Trp

Phe

Tyr

65

Ala

Ala

His

Glu

Asp

145

Lys

Tyr

Gly

Gln

Lys
225

Glu

Phe

Asp

Pro

50

Lys

Lys

Glu

Pro

Gly

130

Lys

Glu

Leu

Ala

Thr

210

Ser

Ile

Ser

Tyr

35

Pro

Lys

Pro

Val

Val

115

Ala

Val

Asn

Ser

Leu

195

Leu

Trp

Glu

Ala

20

Met

Arg

Thr

Arg

Tyr

100

Ser

Glu

Phe

Gly

His

180

Leu

His

His

Leu

Thr

Gln

Val

Leu

Pro

85

Asp

Leu

Tyr

Pro

Pro

165

Val

Val

Lys

Ser

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

His

Asp

Gly

150

Met

Asp

Cys

Phe

Glu
230

Thr

Arg

Asp

Lys

55

Val

Trp

Val

Ala

Asp

135

Gly

Ala

Leu

Arg

Ile

215

Thr

Cys

Tyr

Leu

40

Ser

Glu

Met

Val

Val

120

Gln

Ser

Ser

Val

Glu

200

Leu

Lys

Phe

Tyr

25

Gly

Phe

Phe

Gly

Ile

105

Gly

Thr

His

Asp

Lys

185

Gly

Leu

Asn

Phe

10

Leu

Glu

Pro

Thr

Leu

90

Thr

Val

Ser

Thr

Pro

170

Asp

Ser

Phe

Ser

317

Leu

Gly

Leu

Phe

Asp

75

Leu

Leu

Ser

Gln

Tyr

155

Leu

Leu

Leu

Ala

Leu
235

Cys

Ala

Pro

Asn

60

His

Gly

Lys

Tyr

Arg

140

Val

Cys

Asn

Ala

Val

220

Met

Leu

Val

Val

45

Thr

Leu

Pro

Asn

Trp

125

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Leu

Glu

30

Asp

Ser

Phe

Thr

Met

110

Lys

Lys

Gln

Thr

Gly

190

Glu

Asp

Asp

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

Ala

Glu

Val

Tyr

175

Leu

Lys

Glu

Arg

Phe

Ser

Arg

Val

Ile

80

Gln

Ser

Ser

Asp

Leu

160

Ser

Ile

Thr

Gly

Asp
240



Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Gln

Leu

Pro

385

Trp

Leu

Asn

Ala

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Val

Val

Gly

Tyr
450

Ser

Arg

His

275

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

His

Leu

Pro

435

Thr

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Ile

405

Pro

Arg

Glu

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

390

Ala

Asp

Ile

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Asn

Asp

375

Arg

Ala

Asp

Gly

Phe
455

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Glu

360

Val

Ser

Glu

Arg

Arg

440

Lys

Lys

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Val

Val

Glu

Ser

425

Lys

Thr

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

318

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Glu

Phe

Lys

395

Asp

Lys

Lys

Glu

Thr

His

Glu

His

300

Gln

Ser

Cys

Asp

Asp

380

Lys

Trp

Ser

Lys

Ala
460

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Asp

Gln

Val

445

Ile

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Asp

Asn

Lys

Ala

415

Leu

Phe

His

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp

Ser

Thr

400

Pro

Asn

Met

Glu



Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Pro

625

Phe

Tyr

Ser

Leu

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Val

Leu

Ile

610

Glu

Asp

Ile

Gly

Phe
690

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Phe

Ser

Leu

Tyr

675

Pro

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Gln

580

Ser

Arg

Gln

Leu

Ser

660

Thr

Phe

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

Ala

Gln

645

Ile

Phe

Ser

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro

615

Asn

Ser

Ala

His

Glu
695

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

680

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Met

Cys

Thr

665

Met

Val

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

His

Leu

650

Asp

Val

Phe

319

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Ser

635

His

Phe

Tyr

Met

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Asp

Trp

Val

620

Ile

Glu

Leu

Glu

Ser
700

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

Tyr

Tyr

655

Phe

Leu

Asn

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu

Val

Glu

Asp

Val

640

Trp

Phe

Thr

Pro



Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Gln

Ala

Leu

Val

865

Gly

Glu

Pro

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Ser

Val

Arg

850

Phe

Glu

Val

Tyr

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Pro

Glu

835

Asn

Gln

Leu

Glu

Ser
915

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

820

Arg

Arg

Glu

Asn

Asp

900

Phe

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

805

Ser

Leu

Ala

Phe

Glu

885

Asn

Tyr

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Phe

Trp

Gln

Thr

870

His

Ile

Ser

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Asp

Ser

855

Asp

Leu

Met

Ser

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Lys

Tyr

840

Gly

Gly

Gly

Val

Leu
920

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Lys

825

Gly

Ser

Ser

Leu

Thr

905

Ile

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

810

Thr

Met

Val

Phe

Leu

890

Phe

Ser

320

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Arg

Ser

Pro

Thr

875

Gly

Arg

Tyr

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

His

Ser

Gln

860

Gln

Pro

Asn

Glu

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Tyr

Ser

845

Phe

Pro

Tyr

Gln

Glu
925

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Phe

830

Pro

Lys

Leu

Ile

Ala

910

Asp

Arg

Gly

735

Ser

His

Asn

Ile

Glu

815

Ile

His

Lys

Tyr

Arg

895

Ser

Gln

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn

Ala

Val

Val

Arg

880

Ala

Arg

Arg



Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

Gly Tyr 1Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly Met Ser Thr
1130 1135 1140

Leu Phe Leu Val Tyr Ser Asn Lys Cys Gln Thr Pro Leu Gly Met
1145 1150 1155

321



Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser

Tyr

Arg

Leu

Ser

Ala

Val

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Met
1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Met

Tyr

Leu

Asn

His

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

Glu

Phe

His

Pro

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Met

Ser

Thr

Leu

Lys

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Cys
1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Phe

Leu

Lys

Ile

Ser

Lys

Val

Phe

His

Asp

Ile

Phe

Arg

Leu

Gln

Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

Ser

Ala

Ser

Gln
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Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Asn

Asp

Thr

Asn

Val

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Cys
1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Ile

Pro

Arg

Gln

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Thr

Ser

Pro

Lys

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro

Ala

Lys

Gln

Thr



Met

Thr

Gly

Phe

Asp

Trp

Ala

Gln

Gly

Ser

Ser

Ser

Ser

Ser

Ser

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile
1475

Gly
1490

Gly
1505

Gly
1520

Gly
1535

Gly
1550

Gly
1565

Gly
1580

Val

Met

Gln

Gly

Pro

His

Asp

Arg

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Val

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Val

Lys

Leu

Asp

Thr

Ala

Thr

Ala

Gly

Gly

Gly

Gly

Gly

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Lys
1480

Ser
1495

Ser
1510

Ser
1525

Ser
1540

Ser
1555

Ser
1570

Ser
1585

Thr

Phe

Phe

Phe

Tyr

Arg

Asp

Lys

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gln

Leu

Gln

Thr

Leu

Met

Asp

His

Gly

Gly

Gly

Gly

Gly

Gly

Gly
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Gly

Ile

Asn

Pro

Arg

Glu

Asn

Pro

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Val

Ser

Gly

Val

Ile

Val

Ser

Lys

Gly

Gly

Gly

Gly

Gly

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Pro
1470

Thr
1485

Gly
1500

Gly
1515

Gly
1530

Gly
1545

Gly
1560

Gly
1575

Gly
1590

Ser

Ser

Val

Asn

Pro

Gly

Ser

Trp

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Leu

Gln

Lys

Ser

Gln

Cys

Phe

Pro

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Leu

Asp

Val

Leu

Ser

Glu

Ile

Arg

Gly

Gly

Gly

Gly

Gly

Gly

Gly



Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Lys

Cys

Asn

Gly
1595

Gly
1610

Gly
1625

Gly
1640

Gly
1655

Gly
1670

Gly
1685

Gly
1700

Gly
1715

Gly
1730

Gly
1745

Val
1760

Gln
1775

Asp
1790

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ser

Gly

Gly

Val

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gln

Ser

Lys

Gln

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Cys

Cys

Cys

Asp

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Asn

Lys

Ala

Gln

Ser
1600

Ser
1615

Ser
1630

Ser
1645

Ser
1660

Ser
1675

Ser
1690

Ser
1705

Ser
1720

Ser
1735

Asp
1750

Ser
1765

Ser
1780

Cys
1795

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ile

Glu

Lys

Ser

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Thr

Val

Ala

Cys
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Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ala

Glu

Met

Cys

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Arg

Val

Tyr

Ser

Gly
1605

Gly
1620

Gly
1635

Gly
1650

Gly
1665

Gly
1680

Gly
1695

Gly
1710

Gly
1725

Gly
1740

Leu
1755

Asp
1770

Ser
1785

Pro
1800

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gln

Ile

Ile

Thr

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Tyr

His

Asp

Arg

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Val

Tyr

Ile

Thr



Glu

Tyr

Lys

Pro
180

His
182

Cys
183

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gaa ata gag ctc

48
Met
1

tgc
96
Cys

tgg
144

Trp

ttt
192
Phe

tac
240
Tyr
65

gct
288
Ala

gct
336

Glu

ttt

Phe

gac

Asp

cct

Pro
50

aaa

Lys

aag

Lys

gag

Met Gln Val Ala Leu

5

Glu Val Leu Asn Ala

0

Ser Lys
5

172
5664
DNA

His Cys Thr Asn

1810

Met Glu Cys Lys

1825

Artificial Sequence

Fusion Protein

CDS
(1)..(5664)

172

Ile Glu Leu

agt gcc acc

Ser Ala Thr
20

tat atg caa

Tyr Met Gln

cct aga gtg

Pro Arg Val

aag act ctg

Lys Thr Leu

cca agg cca

Pro Arg Pro
85

gtt tat gat

tcc

Ser

aga

Arg

agt

Ser

cca

Pro

ttt

Phe
70

CcccC

Pro

aca

acc

Thr

aga

Arg

gat

Asp

aaa

Lys
55

gta

Val

tgg

Trp

gtg

tgc

Cys

tac

Tyr

ctc

Leu
40

tct

Ser

gaa

Glu

atg

Met

gtc

ttc

Phe

tac

Tyr
25

ggt

Gly

ttt

Phe

ttc

Phe

ggt

Gly

att

ttt

Phe
10

ctg

Leu

gag

Glu

cca

Pro

acg

Thr

ctg

Leu
90

aca

325

ctg

Leu

ggt

Gly

ctg

Leu

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Gly

1815

Cys

1830

tgc

Cys

gca

Ala

cct

Pro

aac

Asn
60

cac

His

ggt

Gly

aag

ctt

Leu

gtg

Val

gtg

Val
45

acc

Thr

ctt

Leu

cct

Pro

aac

Ser Val Val

Ser Pro Arg

ttg

Leu

gaa

Glu
30

gac

Asp

tca

Ser

ttc

Phe

acc

Thr

atg

cga

Arg
15

ctg

Leu

gca

Ala

gtc

Val

aac

Asn

atc

Ile
95

gct

ttc

Phe

tca

Ser

aga

Arg

gtg

Val

atc

Ile
80

cag

Gln

tcc



Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624
Gly

cag
672
Gln

aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr
210

agt

Ser

gca

Ala

aac

Asn

tgg

Trp

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

cac

His

gct

Ala

tct

Ser
260

gtg

Val

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile
215

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

tcc

Ser

atg

Met
250

gga

Gly

act

Thr
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Leu

tcc

Ser

Ccaa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

ttg

Leu
235

cac

His

tgc

Cys

cct

Pro

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val
220

atg

Met

aca

Thr

cac

His

gaa

Glu

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac

His

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile



ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

ctt

1152

Leu

cct

1200

Pro
385

tgg

1248

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

act

Thr
370

tcc

Ser

gta

Trp Val

tta

1296

gtc

Leu Val

aat

1344

Asn

gca

1392

Ala

tca

1440

Ser

ggc

Gly

tac

Tyr
450

gga

Gly

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cat

His

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tac

Tyr

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

att

Ile
405

CcccC

Pro

cgg

Arg

gaa

Glu

gga

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

gct

Ala

gat

Asp

att

Ile

acc

Thr

cct

Pro

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

gct

Ala

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

gaa

Glu

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

gag

Glu

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

gag

Glu
410

tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

327

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

gac

Asp

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu

cat

His
300

caa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

tgg

Trp

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

gac

Asp

Caa

Gln

gtc

Val
445

att

Ile

gga

Gly

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

tat

Tyr

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gct

Ala
415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tcc

Ser

atg

Met
320

cat

His

CcccC

Pro

gat

Asp

tct

Ser

act

Thr
400

Cccc

Pro

aac

Asn

atg

Met

gaa

Glu

ctg

Leu



465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

caa

Gln
580

tct

Ser

cgc

Arg

Ccaa

Gln

ttg

Leu

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

470
aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

gat

Asp

CcccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile
585

aac

Asn

cca

Pro

atg

Met

tgt

Cys

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

328

475
cca

Pro

tca

Ser

ctg

Leu

999

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

agc

Ser

gga

Gly

agc

Ser
635

cat

His

tat

Tyr

agg

Arg

cca

Pro

Ccca

Pro
540

gtt

Val

atc

Ile

gac

Asp

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg
590

ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

tac

Tyr
495

cca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

480
cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp



tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

agg

Arg

cag

Gln

atg

Met

CcccC

Pro

gag

Glu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

Ccaa

Gln

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

aag

Lys

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

caa

Gln

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

ttt

Phe
775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

aat

Asn

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

gcc

Ala

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

acc

Thr

gac

Asp

att

Ile
810

aca

Thr

atg

Met

329

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

aca

Thr

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

att

Ile
780

gat

Asp

gat

Asp

cac

His

agc

Ser

tct

Ser

gac

Asp
685

atg

Met

cgg

Arg

aac

Asn

ttg

Leu

tca

Ser
765

Ccca

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

gaa

Glu

acc

Thr

gat

Asp

ttt

Phe
830

cca

Pro

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

aat

Asn

ata

Ile

gaa

Glu
815

att

Ile

cat

His

ttc

Phe

acc

Thr

Ccca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro

act

Thr

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val



835 840 845

cta aga aac agg gct cag agt ggc agt gtc cct cag ttc aag aaa gtt

2592

Leu Arg Asn Arg Ala Gln Ser Gly Ser Val Pro Gln Phe Lys Lys Val
850 855 860

gtt ttc cag gaa ttt act gat ggc tcc ttt act cag ccc tta tac cgt
2640

Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg
865 870 875 880

gga gaa cta aat gaa cat ttg gga ctc ctg ggg cca tat ata aga gca

2688

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

gaa gtt gaa gat aat atc atg gta act ttc aga aat cag gcc tct cgt

2736

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

ccc tat tcc ttc tat tct agce ctt att tct tat gag gaa gat cag agg

2784

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

caa gga gca gaa cct aga aaa aac ttt gtc aag cct aat gaa acc aaa

2832

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

act tac ttt tgg aaa gtg caa cat cat atg gca ccc act aaa gat gag
2880

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

330



gaa aat

3114

Glu Asn
1025

gaa gat

3159

Glu Asp
1040

ggc tac

3204

Gly Tyr
1055

caa agg

3249

Gln Arg
1070

atc cat

3294

Ile His
1085

aaa gag

3339

Lys Glu
1100

ttt gag

3384

Phe Glu
1115

gtg gaa

3429

Val Glu
1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc
3609
Ser Ile

atg

Met

CcccC

Pro

ata

Ile

att

Ile

tct

Ser

gag

Glu

aca

Thr

tgc

Cys

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

gaa

Glu

act

Thr

atg

Met

cga

Arg

att

Ile

tat

Tyr

gtg

Val

ctt

Leu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

aga

Arg

ttt

Phe

gat

Asp

tgg

Trp

cat

His

aaa

Lys

gaa

Glu

att

Ile

tac

Tyr

att

Ile

gcc

Ala

tgg

Trp

aac

Asn

aaa

Lys

aca

Thr

tat

Tyr

ttc

Phe

atg

Met

atg

Met

ggc

Gly

agc

Ser

aga

Arg

cca

Pro

agc

Ser

tgc

Cys
1030

gag

Glu
1045

cta

Leu
1060

ctg

Leu
1075

agt

Ser
1090

gca

Ala
1105

tta

Leu
1120

gag

Glu
1135

aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr

agg

Arg

aat

Asn

cct

Pro

ctc

Leu

gga

Gly

ctg

Leu

cca

Pro

cat

His

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

gct

Ala

tat

Tyr

ggc

Gly

agc

Ser

cat
His

tac

Tyr

tcc

Ser

cta

Leu

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

331

CCccC

Pro

cgc

Arg

tta

Leu

atg

Met

gtg

Val

aat

Asn

aaa

Lys

cat

His

cag

Gln

att

Ile

aga

Arg

CcCcC

Pro

tgc

Cys

ttc

Phe

gta

Val

ggc

Gly

ttc

Phe

ctc

Leu

gct

Ala

gct

Ala

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

aat

Asn
1035

cat

His
1050

atg

Met
1065

agc

Ser
1080

act

Thr
1095

tat

Tyr
1110

gga

Gly
1125

999

Gly
1140

Cccc

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser

atc

Ile

gca

Ala

gct

Ala

aat

Asn

gta

Val

cca

Pro

att

Ile

atg

Met

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

cag

Gln

atc

Ile

cag

Gln

gaa

Glu

cga

Arg

ggt

Gly

tgg

Trp

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

atg

Met

aat

Asn

gat

Asp

aac

Asn

aaa

Lys

gtt

Val

cg99

Arg

aca

Thr

atg

Met

caa

Gln

gga

Gly

aag

Lys



1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg

3924

Arg Met
1295

ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

gag

Glu

ttt

Phe

cac

His

cca

Pro

gca

Ala

aag

Lys

ctt

Leu

acc

Thr

cac

His

cac

His

atg

Met

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

cca

Pro

ttc

Phe

gat

Asp

tta

Leu

aat

Asn

cca

Pro

ggc

Gly

aaa

Lys

aat

Asn

Ccaa

Gln

gag

Glu

1195
atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys
1300

gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

tca

Ser

gcc

Ala

agt

Ser

caa

Gln

332

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

gat

Asp

acc

Thr

aat

Asn

gtg

Val

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

1200
atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys
1305

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

att

Ile

cct

Pro

aga

Arg

cag

Gln

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

act

Thr

tca

Ser

cct

Pro

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro

gct

Ala

aaa

Lys

cag

Gln

aca

Thr



atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

caa att

4464

Gln Ile
1475

ggg ggt
4509

Gly Gly
1490

tct ggt

4554

Ser Gly
1505

tct ggc

4599

Ser Gly
1520

tcc ggc
4644
Ser Gly

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

cgc

Arg

999

Gly

ggc

Gly

gga

Gly

999

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

tca

Ser

agt

Ser

tct

Ser

tca

Ser

agc

Ser

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

gtt

Val

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

gcc

Ala

gga

Gly

ggc

Gly

gga

Gly

ggt

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

aag

Lys
1480

tca

Ser
1495

agt

Ser
1510

tca

Ser
1525

tca

Ser

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

gat

Asp

aag

Lys

ggt

Gly

ggt

Gly

gga

Gly

ggc

Gly

cag gga

Gln Gly

ctc atc

Leu Ile

cag aat

Gln Asn

aca cct

Thr Pro

ctt cga

Leu Arg

atg gag

Met Glu

gac aac

Asp Asn

cat cct

His Pro

ggc agt

Gly Ser

ggc tca

Gly Ser

ggg tcc

Gly Ser

gga agc

Gly Ser

333

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

tct

Ser

aaa

Lys

999

Gly

ggc

Gly

gga

Gly

ggt

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

cct

Pro
1470

act

Thr
1485

999

Gly
1500

gga

Gly
1515

ggt

Gly
1530

gga

Gly

tct

Ser

agt

Ser

gta

Val

aac

Asn

cccC

Pro

ggc

Gly

tcc

Ser

tgg

Trp

tca

Ser

tca

Ser

agc

Ser

tct

Ser

ctg

Leu

caa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

ttt

Phe

cct

Pro

ggc

Gly

gga

Gly

gga

Gly

gga

Gly

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

atc

Ile

cga

Arg

ggc

Gly

ggt

Gly

gga

Gly

ggt

Gly



1535

tca ggt

4689

Ser Gly
1550

agt ggt

4734

Ser Gly
1565

agc ggt

4779

Ser Gly
1580

agc ggc

4824

Ser Gly
1595

agc ggt

4869

Ser Gly
1610

tce ggg
4914

Ser Gly
1625

agt ggc

4959

Ser Gly
1640

agt gga

5004

Ser Gly
1655

tct ggc

5049

Ser Gly
1670

tca gga

5094

Ser Gly
1685

agc ggc

5139

Ser Gly
1700

ggc

Gly

ggc

Gly

gga

Gly

gga

Gly

ggt

Gly

999

Gly

gga

Gly

ggc

Gly

999

Gly

ggc

Gly

ggc

Gly

tct

Ser

agt

Ser

agc

Ser

agt

Ser

tca

Ser

agc

Ser

tct

Ser

tcc

Ser

agc

Ser

agt

Ser

tct

Ser

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

gga

Gly

gga

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggt

Gly

gga

Gly

gga

Gly

999

Gly

ggt

Gly

ggc

Gly

gga

Gly

gga

Gly

ggc

Gly

gga

Gly

999

Gly

ggc

Gly

1540
tca

Ser
1555

agt

Ser
1570

tct

Ser
1585

tcc

Ser
1600

tca

Ser
1615

agt

Ser
1630

agt

Ser
1645

tca

Ser
1660

agc

Ser
1675

tct

Ser
1690

agt

Ser
1705

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggt

Gly

gga

Gly

ggt

Gly

gga

Gly

gga

Gly

ggc

Gly

gga

Gly

ggt

Gly

999

Gly

ggc

Gly

999

Gly

ggt

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gga

Gly

334

tcc

Ser

tct

Ser

agc

Ser

agt

Ser

agt

Ser

tcc

Ser

agt

Ser

tca

Ser

tcc

Ser

agc

Ser

agt

Ser

gga

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gga

Gly

ggc

Gly

gga

Gly

ggt

Gly

gga

Gly

1545

ggc

Gly
1560

ggc

Gly
1575

999

Gly
1590

ggt

Gly
1605

ggt

Gly
1620

ggt

Gly
1635

999

Gly
1650

ggc

Gly
1665

ggc

Gly
1680

ggt

Gly
1695

ggc

Gly
1710

tca

Ser

tct

Ser

agt

Ser

agt

Ser

tcc

Ser

tcc

Ser

agc

Ser

tcc

Ser

tct

Ser

tcc

Ser

tct

Ser

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggt

Gly

gga

Gly

gga

Gly

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggc

Gly

999

Gly

999

Gly

ggt

Gly

gga

Gly

ggt

Gly

ggc

Gly

999

Gly

gga

Gly



agc gga

5184

Ser Gly
1715

tca ggt

5229

Ser Gly
1730

tca ggc

5274

Ser Gly
1745

tct gga

5319

Ser Gly
1760

agt ggt

5364

Ser Gly
1775

tca ggt

5409

Ser Gly
1790

agg ctg

5454

Arg Leu
1805

gtg gat

5499

Val Asp
1820

tac tcc

5544

Tyr Ser
1835

tct ccg

5589

Ser Pro
1850

aat ggc

5634

Asn Gly
1865

aaa tgc
5664
Lys Cys

ggt

Gly

ggc

Gly

ggt

Gly

ggt

Gly

999

Gly

999

Gly

cag

Gln

atc

Ile

att

Ile

aca

Thr

tct

Ser

tcc

Ser

tcc

Ser

tca

Ser

tct

Ser

agt

Ser

tca

Ser

tct

Ser

tat

Tyr

cac

His

gac

Asp

cgg

Arg

gtt

Val

cccC

Pro

ggc

Gly

ggt

Gly

ggt

Gly

ggt

Gly

gga

Gly

ggc

Gly

gtc

Val

tac

Tyr

atc

Ile

acg

Thr

gtg

Val

agg

Arg

g99

Gly

g99

ggc

Gly

ggc

Gly

ggt

Gly

tcc

Ser

aag

Lys

tgc

Cys

aac

Asn

gag

Glu

tac

Tyr

aag

Lys

tcc

Ser
1720

tca

Ser
1735

agc

Ser
1750

tca

Ser
1765

agc

Ser
1780

g99

Gly
1795

gtg

Val
1810

cag

Gln
1825

gat

Asp
1840

CcccC

Pro
1855

cat

His
1870

tgc

Cys

gga

Gly

gga

Gly

gga

Gly

ggt

Gly

gga

Gly

tcc

Ser

gga

Gly

ggc

Gly

gtg

Val

atg

Met

gag

Glu

agc

Ser

ggc

Gly

999

Gly

ggt

Gly

ggt

Gly

gga

Gly

caa

Gln

agc

Ser

aaa

Lys

cag

Gln

cag

Gln

gtt

Val

aag

Lys

335

tcc

Ser

tcc

Ser

tct

Ser

tca

Ser

tca

Ser

tgc

Cys

tgt

Cys

tgt

Cys

gac

Asp

gtg

Val

ctc

Leu

tga

ggt

Gly

ggc

Gly

ggt

Gly

ggt

Gly

gga

Gly

aac

Asn

aag

Lys

gcc

Ala

cag

Gln

gcc

Ala

aat

Asn

999

Gly
1725

gga

Gly
1740

ggc

Gly
1755

gga

Gly
1770

ggc

Gly
1785

gac

Asp
1800

tct

Ser
1815

agc

Ser
1830

tgc

Cys
1845

ctg

Leu
1860

gcc

Ala
1875

tct

Ser

agc

Ser

tca

Ser

agt

Ser

agc

Ser

atc

Ile

gaa

Glu

aaa

Lys

tcc

Ser

cac

His

atg

Met

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggc

Gly

act

Thr

gta

Val

gcc

Ala

tgc

Cys

tgc

Cys

gag

Glu

gga

Gly

ggt

Gly

ggc

Gly

999

Gly

ggt

Gly

gcc

Ala

gag

Glu

atg

Met

tgc

Cys

acc

Thr

tgc

Cys



188

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

<220>
<223>

<400>

0

173
1887
PRT

1885

Artificial Sequence

Synthetic Construct

173

Met Glu Ile Glu Leu

1

Cys

Trp

Phe

Tyr

65

Ala

Ala

His

Glu

Asp

145

Lys

Tyr

Phe

Asp

Pro

50

Lys

Lys

Glu

Pro

Gly

130

Lys

Glu

Leu

Ser Ala Thr
20

Tyr Met Gln
35

Pro Arg Val

Lys Thr Leu

Pro Arg Pro
85

Val Tyr Asp
100

Val Ser Leu
115

Ala Glu Tyr

Val Phe Pro

Asn Gly Pro

165

Ser His Val

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

His

Asp

Gly

150

Met

Asp

Thr

Arg

Asp

Lys

55

Val

Trp

Val

Ala

Asp

135

Gly

Ala

Leu

Cys

Tyr

Leu

40

Ser

Glu

Met

Val

Val

120

Gln

Ser

Ser

Val

Phe

Tyr

Gly

Phe

Phe

Gly

Ile

105

Gly

Thr

His

Asp

Lys

Phe

10

Leu

Glu

Pro

Thr

Leu

90

Thr

Val

Ser

Thr

Pro

170

Asp

336

Leu

Gly

Leu

Phe

Asp

75

Leu

Leu

Ser

Gln

Tyr

155

Leu

Leu

Cys

Ala

Pro

Asn

60

His

Gly

Lys

Tyr

Arg

140

Val

Cys

Asn

Leu

Val

Val

45

Thr

Leu

Pro

Asn

Trp

125

Glu

Trp

Leu

Ser

Leu

Glu

30

Asp

Ser

Phe

Thr

Met

110

Lys

Lys

Gln

Thr

Gly

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

Ala

Glu

Val

Tyr

175

Leu

Phe

Ser

Arg

Val

Ile

80

Gln

Ser

Ser

Asp

Leu

160

Ser

Ile



Gly

Gln

Lys

225

Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Gln

Leu

Pro

385

Trp

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Val

Leu

195

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

His

180

Leu

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Tyr

Val

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Ile
405

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

390

Ala

Arg

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Asn

Asp

375

Arg

Ala

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Glu

360

Val

Ser

Glu

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Val

Val

Glu

Ser

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

Ala

Arg

Ala

Glu
410

337

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Glu

Phe

Lys

395

Asp

Ala

Val

220

Met

Thr

His

Glu

His

300

Gln

Ser

Cys

Asp

Asp

380

Lys

Trp

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Asp

190

Glu

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Asp

Asn

Lys

Ala
415

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp

Ser

Thr

400

Pro



Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Pro

625

Phe

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Val

Leu

Ile

610

Glu

Asp

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Phe

Ser

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Gln

580

Ser

Arg

Gln

Leu

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

Ala

Gln

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Ser

630

Leu

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro

615

Asn

Ser

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Ile

Val

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Met

Cys

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

His

Leu

338

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Ser

635

His

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Asp

Trp

Val

620

Ile

Glu

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Asn

Val

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Gly

Ala

Leu

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

Tyr

Tyr

Asn

Met

Glu

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu

Val

Glu

Asp

Val

640

Trp



Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Gln

Ala

Leu

Val
865

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Ser

Val

Arg

850

Phe

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Pro

Glu

835

Asn

Gln

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

820

Arg

Arg

Glu

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

805

Ser

Leu

Ala

Phe

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Phe

Trp

Gln

Thr
870

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Asp

Ser

855

Asp

Gln

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Lys

Tyr

840

Gly

Gly

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Lys

825

Gly

Ser

Ser

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

810

Thr

Met

Val

Phe

339

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Arg

Ser

Pro

Thr
875

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

His

Ser

Gln

860

Gln

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Tyr

Ser

845

Phe

Pro

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Phe

830

Pro

Lys

Leu

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Ile

Glu

815

Ile

His

Lys

Tyr

Phe

Thr

Pro

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn

Ala

Val

Val

Arg
880



Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

Gly Tyr 1Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val

340



Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser

Tyr

Arg

Leu

1100

Glu
1115

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Met
1295

Gly
1310

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Met

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

Glu

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Met

Ser

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

1105

Leu
1120

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Cys
1300

Ala
1315

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Val

Phe

His

Asp

Ile

Ser

Leu

Cys

Gln

Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

Ser

341

Lys

His

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Asn

Asp

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Ala

1110

Gly
1125

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Cys
1305

Gln
1320

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Ile

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Thr

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro

Ala



Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

Gln

Gly

Ser

Ser

Ser

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile
1475

Gly
1490

Gly
1505

Gly
1520

Gly

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Arg

Gly

Gly

Gly

Gly

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

Ser

Ser

Ser

Ser

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Val

Gly

Gly

Gly

Gly

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

Ala

Gly

Gly

Gly

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Lys
1480

Ser
1495

Ser
1510

Ser
1525

Ser

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Asp

Lys

Gly

Gly

Gly

Gly

Ala Thr

Ser Asn

Gln Val

Gln Gly

Leu Ile

Gln Asn

Thr Pro

Leu Arg

Met Glu

Asp Asn

His Pro

Gly Ser

Gly Ser

Gly Ser

Gly Ser

342

Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Ser

Lys

Gly

Gly

Gly

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Pro
1470

Thr
1485

Gly
1500

Gly
1515

Gly
1530

Gly

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Ser

Trp

Ser

Ser

Ser

Ser

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Phe

Pro

Gly

Gly

Gly

Gly

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Ile

Arg

Gly

Gly

Gly

Gly



Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

1535

Gly
1550

Gly
1565

Gly
1580

Gly
1595

Gly
1610

Gly
1625

Gly
1640

Gly
1655

Gly
1670

Gly
1685

Gly
1700

Gly
1715

Gly
1730

Gly
1745

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

1540

Ser
1555

Ser
1570

Ser
1585

Ser
1600

Ser
1615

Ser
1630

Ser
1645

Ser
1660

Ser
1675

Ser
1690

Ser
1705

Ser
1720

Ser
1735

Ser
1750

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

343

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

1545

Gly
1560

Gly
1575

Gly
1590

Gly
1605

Gly
1620

Gly
1635

Gly
1650

Gly
1665

Gly
1680

Gly
1695

Gly
1710

Gly
1725

Gly
1740

Gly
1755

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly



Ser

Ser

Ser

Arg

Val

Tyr

Ser

Asn

Lys

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

Gly
1760

Gly
1775

Gly
1790

Leu
1805

Asp
1820

Ser
1835

Pro
1850

Gly
1865

Cys
1880

<220>

<223>

<220>

<221>
<222>

<400>
atg gaa ata gag ctc tcc acc tgc ttc

48

Met Glu Ile Glu Leu Ser Thr Cys Phe

1

tgc ttt agt gcc acc aga aga tac tac

96

Gly

Gly

Gly

Gln

Ile

Ile

Thr

Ser

Ser

174
5817
DNA
Artificial Sequence

CDS
(1)..(5817)

174

Ser

Ser

Ser

Tyr

His

Asp

Arg

Val

Pro

Gly

Gly

Gly

Val

Tyr

Ile

Thr

Val

Arg

Fusion Protein

Gly

Ser

Lys

Cys

Asn

Glu

Tyr

Lys

Ser
1765

Ser
1780

Gly
1795

Val
1810

Gln
1825

Asp
1840

Pro
1855

His
1870

Cys
1885

Gly

Gly

Ser

Gly

Gly

Val

Met

Glu

Ser

Gly

Gly

Gln

Ser

Lys

Gln

Gln

Val

Lys

Ser

Ser

Cys

Cys

Cys

Asp

Val

Leu

344

Gly

Asn

Lys

Ala

Gln

Ala

Asn

Gly
1770

Gly
1785

Asp
1800

Ser
1815

Ser
1830

Cys
1845

Leu
1860

Ala
1875

Ser

Ser

Ile

Glu

Lys

Ser

His

Met

Gly

Gly

Thr

Val

Ala

Cys

Cys

Glu

15

Gly

Gly

Ala

Glu

Met

Cys

Thr

Cys

ttt ctg tgc ctt ttg cga ttc

Phe Leu Cys Leu Leu Arg Phe
10

ctg ggt gca gtg gaa ctg tca



Cys

tgg
144

Trp

ttt
192
Phe

tac
240
Tyr

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624
Gly

Phe

gac

Asp

cct

Pro
50

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

Ser

tat

Tyr

cct

Pro

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

Ala
20

atg

Met

aga

Arg

act

Thr

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

Thr

caa

Gln

gtg

Val

ctg

Leu

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

Arg

agt

Ser

cca

Pro

ttt

Phe
70

ccc

Pro

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

Arg

gat

Asp

aaa

Lys
55

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

Tyr

ctc

Leu
40

tct

Ser

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

Tyr
25

ggt

Gly

ttt

Phe

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

Leu

gag

Glu

cca

Pro

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

345

Gly

ctg

Leu

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

Ccaa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

Ala

cct

Pro

aac

Asn
60

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

Val

gtg

Val
45

acc

Thr

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

Glu
30

gac

Asp

tca

Ser

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

Leu

gca

Ala

gtc

Val

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

Ser

aga

Arg

gtg

Val

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr



cag
672
Gln

aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

ctt

1152

Leu

cct

1200

Pro

acc

Thr
210

agt

Ser

gca

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

act

Thr
370

tcc

Ser

ttg

Leu

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cac

His

cac

His

gct

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

aaa

Lys

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

ttt

Phe

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile

ata

Ile
215

aca

Thr

tgg

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

cta

Leu

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

ctt

Leu

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

ttt

Phe

tcc

Ser

atg

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

346

gct

Ala

ttg

Leu
235

cac

His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys

gta

Val
220

atg

Met

aca

Thr

cac

His

gaa

Glu

cat

His
300

caa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

ttt

Phe

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

gat

Asp

gat

Asp

aat

Asn

aaa

Lys
270

cac

His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

gaa

Glu

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

999

Gly

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320

cat

His

Cccc

Pro

gat

Asp

tct

Ser

act

Thr



385

tgg gta
1248

Trp Val

tta gtc
1296
Leu Val

aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

cat

His

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

tac

Tyr

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

att

Ile
405

CcccC

Pro

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

390

gct

Ala

gat

Asp

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gct

Ala

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

gaa

Glu

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

gag

Glu

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

gag

Glu
410

tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

347

395
gac

Asp

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu
475

cca

Pro

tca

Ser

ctg

Leu

999

Gly

ttc

Phe
555

ctc

Leu

tgg

Trp

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

Ccca

Pro

Ccca

Pro
540

gtt

Val

atc

Ile

gac

Asp

caa

Gln

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

tat

Tyr

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

gct

Ala
415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

Ccca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

400
ccc

Pro

aac

Asn

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu



tct gta
1776
Ser Val

atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

gat

Asp

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala

caa

Gln
580

tct

Ser

cgc

Arg

Ccaa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

aga

Arg

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

gga

Gly

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

aac

Asn

gat

Asp

CcccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

cag

Gln

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser

ata

Ile
585

aac

Asn

cca

Pro

atg

Met

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

atg

Met

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

348

tca

Ser

agc

Ser

gga

Gly

agc

Ser
635

cat

His

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

gac

Asp

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

aag

Lys

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

cgg

Arg

aac

Asn

ttg

Leu

tca

Ser

agg

Arg
590

ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

aat

Asn

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

gtc

Val

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr

Ccca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro



agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

gga gaa
2688
Gly Glu

gaa gtt
2736
Glu Vval

ccc tat
2784
Pro Tyr

caa gga

2832

Gln Gly
930

755

agg

Arg

cag

Gln

atg

Met

ccc

Pro

gag

Glu
835

aac

Asn

cag

Gln

cta

Leu

gaa

Glu

tcc

Ser
915

gca

Ala

caa

Gln

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

aat

Asn

gat

Asp
900

ttc

Phe

gaa

Glu

aag

Lys

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gaa

Glu
885

aat

Asn

tat

Tyr

cct

Pro

caa

Gln

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

cat

His

atc

Ile

tct

Ser

aga

Arg

ttt

Phe
775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

ttg

Leu

atg

Met

agc

Ser

aaa

Lys
935

760
aat

Asn

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gga

Gly

gta

Val

ctt

Leu
920

aac

Asn

gcc

Ala

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ctc

Leu

act

Thr
905

att

Ile

ttt

Phe

acc

Thr

gac

Asp

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

ctg

Leu
890

ttc

Phe

tct

Ser

gtc

Val

349

aca

Thr

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

999

Gly

aga

Arg

tat

Tyr

aag

Lys

att

Ile
780

gat

Asp

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

Ccca

Pro

aat

Asn

gag

Glu

cct

Pro
940

765
cca

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

CcccC

Pro

tat

Tyr

cag

Gln

gaa

Glu
925

aat

Asn

gaa

Glu

acc

Thr

gat

Asp

ttt

Phe
830

Ccca

Pro

aag

Lys

tta

Leu

ata

Ile

gcc

Ala
910

gat

Asp

gaa

Glu

aat

Asn

ata

Ile

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

aga

Arg
895

tct

Ser

cag

Gln

acc

Thr

act

Thr

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg
880

gca

Ala

cgt

Arg

agg

Arg

aaa

Lys



act tac ttt tgg aaa gtg caa cat cat atg gca ccc act aaa gat gag
2880

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

ggc tac ata atg gat aca cta cct ggc tta gta atg gct cag gat

3204

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

caa agg att cga tgg tat ctg ctc agc atg ggc agc aat gaa aac

3249

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

atc cat tct att cat ttc agt gga cat gtg ttc act gta cga aaa

3294

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

aaa gag gag tat aaa atg gca ctg tac aat ctc tat cca ggt gtt

3339

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

ttt gag aca gtg gaa atg tta cca tcc aaa gct gga att tgg cgg

3384
Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg

350



1115

gtg gaa

3429

Val Glu
1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

tgc

Cys

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

ctt

Leu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

att

Ile

tac

Tyr

att

Ile

gcc

Ala

tgg

Trp

gca

Ala

aag

Lys

ctt

Leu

acc

Thr

cac

His

cac

His

ggc

Gly

agc

Ser

aga

Arg

Ccca

Pro

agc

Ser

cca

Pro

ttc

Phe

gat

Asp

tta

Leu

aat

Asn

cca

Pro

1120

gag

Glu
1135

aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

cat

His

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

cta

Leu

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

351

cat

His

cag

Gln

att

Ile

aga

Arg

ccc

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

gct

Ala

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

1125

999

Gly
1140

cccC

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

atg

Met

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

aca

Thr

atg

Met

Ccaa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu



cgc atg

3924

Arg Met
1295

ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag
4419
Ala Gln

gag

Glu

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

ttg

Leu

gag

Glu

ttt

Phe

cac

His

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

atg

Met

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

ggc

Gly

aaa

Lys

aat

Asn

Ccaa

Gln

gag

Glu

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

tgt

Cys
1300

gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly

gat

Asp

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

gat

Asp

tta aat

Leu Asn

tca gat

Ser Asp

gcc acc

Ala Thr

agt aat

Ser Asn

caa gtg

Gln Val

cag gga

Gln Gly

ctc atc

Leu Ile

cag aat

Gln Asn

aca cct

Thr Pro

ctt cga

Leu Arg

atg gag

Met Glu

gac aac

Asp Asn

352

agt

Ser

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

tct

Ser

tgc

Cys
1305

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

cct

Pro

agc

Ser

att

Ile

cct

Pro

aga

Arg

cag

Gln

tct

Ser

agt

Ser

gta

Val

aac

Asn

cccC

Pro

ggc

Gly

tcc

Ser

atg

Met

act

Thr

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

caa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

ttt

Phe

cca

Pro

gct

Ala

aaa

Lys

cag

Gln

aca

Thr

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

atc

Ile



1460

caa att

4464

Gln Ile
1475

999 ggt
4509

Gly Gly
1490

tct ggt

4554

Ser Gly
1505

tct ggc

4599

Ser Gly
1520

tcc ggc

4644

Ser Gly
1535

tca ggt

4689

Ser Gly
1550

agt ggt

4734

Ser Gly
1565

agc ggt

4779

Ser Gly
1580

agc ggc

4824

Ser Gly
1595

agc ggt

4869

Ser Gly
1610

tcc ggg
4914

Ser Gly
1625

cgc

Arg

999

Gly

ggc

Gly

gga

Gly

999

Gly

ggc

Gly

ggc

Gly

gga

Gly

gga

Gly

ggt

Gly

999

Gly

tca

Ser

agt

Ser

tct

Ser

tca

Ser

agc

Ser

tct

Ser

agt

Ser

agc

Ser

agt

Ser

tca

Ser

agc

Ser

gtt

Val

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

gga

Gly

gga

Gly

gcc

Ala

gga

ggc

Gly

gga

Gly

ggt

Gly

gga

Gly

gga

999

Gly

ggt

Gly

ggc

Gly

gga

Gly

1465

aag

Lys
1480

tca

Ser
1495

agt

Ser
1510

tca

Ser
1525

tca

Ser
1540

tca

Ser
1555

agt

Ser
1570

tct

Ser
1585

tcc

Ser
1600

tca

Ser
1615

agt

Ser
1630

aag

Lys

ggt

Gly

ggt

Gly

gga

Gly

ggc

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggt

Gly

gga

Gly

cat

His

ggc

Gly

ggc

Gly

999

Gly

gga

Gly

ggt

Gly

999

Gly

ggc

Gly

999

Gly

ggt

Gly

ggc

Gly

353

cct

Pro

agt

Ser

tca

Ser

tcc

Ser

agc

Ser

tcc

Ser

tct

Ser

agc

Ser

agt

Ser

agt

Ser

tcc

Ser

aaa

Lys

999

Gly

ggc

Gly

gga

Gly

ggt

Gly

gga

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

1470
act

Thr
1485

999

Gly
1500

gga

Gly
1515

ggt

Gly
1530

gga

Gly
1545

ggc

Gly
1560

ggc

Gly
1575

999

Gly
1590

ggt

Gly
1605

ggt

Gly
1620

ggt

Gly
1635

tgg

Trp

tca

Ser

tca

Ser

agc

Ser

tct

Ser

tca

Ser

tct

Ser

agt

Ser

agt

Ser

tcc

Ser

tcc

Ser

cct

Pro

ggc

Gly

gga

Gly

gga

Gly

gga

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggt

Gly

gga

Gly

cga

Arg

ggc

Gly

ggt

Gly

gga

Gly

ggt

Gly

ggt

Gly

ggc

Gly

ggc

Gly

999

Gly

999

Gly

ggt

Gly



agt ggc

4959

Ser Gly
1640

agt gga

5004

Ser Gly
1655

tct ggc

5049

Ser Gly
1670

tca gga

5094

Ser Gly
1685

agc ggc

5139

Ser Gly
1700

agc gga

5184

Ser Gly
1715

tca ggt

5229

Ser Gly
1730

tca ggc

5274

Ser Gly
1745

tct gga

5319

Ser Gly
1760

agt ggt

5364

Ser Gly
1775

tca ggt

5409

Ser Gly
1790

tca ggc
5454
Ser Gly

gga

Gly

ggc

Gly

999

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggt

Gly

ggt

Gly

999

Gly

999

Gly

gga

tct

Ser

tcc

Ser

agc

Ser

agt

Ser

tct

Ser

tcc

Ser

tca

Ser

tct

Ser

agt

Ser

tca

Ser

tct

Ser

tct

Ser

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggt

Gly

ggt

Gly

ggt

Gly

gga

Gly

ggt

Gly

ggt

Gly

gga

Gly

ggc

Gly

gga

Gly

999

Gly

ggc

Gly

g99

Gly

g99

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggt

Gly

gga

Gly

agt

Ser
1645

tca

Ser
1660

agc

Ser
1675

tct

Ser
1690

agt

Ser
1705

tcc

Ser
1720

tca

Ser
1735

agc

Ser
1750

tca

Ser
1765

agc

Ser
1780

tct

Ser
1795

agc

Ser

ggt

Gly

gga

Gly

gga

Gly

ggc

Gly

gga

Gly

gga

Gly

gga

Gly

gga

Gly

ggt

Gly

gga

Gly

ggt

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gga

Gly

ggc

Gly

999

Gly

ggt

Gly

ggt

Gly

gga

Gly

ggt

Gly

ggc

Gly

354

agt

Ser

tca

Ser

tcc

Ser

agc

Ser

agt

Ser

tcc

Ser

tcc

Ser

tct

Ser

tca

Ser

tca

Ser

tct

Ser

tcc

Ser

gga

Gly

ggc

Gly

gga

Gly

ggt

Gly

gga

Gly

ggt

Gly

ggc

Gly

ggt

Gly

ggt

Gly

gga

Gly

gga

Gly

ggc

999

Gly
1650

ggc

Gly
1665

ggc

Gly
1680

ggt

Gly
1695

ggc

Gly
1710

999

Gly
1725

gga

Gly
1740

ggc

Gly
1755

gga

Gly
1770

ggc

Gly
1785

ggc

Gly
1800

999

Gly

agc

Ser

tcc

Ser

tct

Ser

tcc

Ser

tct

Ser

tct

Ser

agc

Ser

tca

Ser

agt

Ser

agc

Ser

agc

Ser

agc

Ser

gga

Gly

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggc

Gly

ggc

Gly

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

g99

Gly

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

999

Gly

ggt

Gly

ggc

Gly

g99

Gly



1805 1810 1815

tca ggt ggt tct gga ggt tca ggt gga agt gga gga agc gga ggg

5499

Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Gly
1820 1825 1830

agc ggt gga agc gga ggg tcc ggc ggc tct ggce tcc ggg tcc caa
5544

Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly Ser Gly Ser Gln
1835 1840 1845

tgc aac gac atc act gcc agg ctg cag tat gtc aag gtg gga agc

5589

Cys Asn Asp Ile Thr Ala Arg Leu Gln Tyr Val Lys Val Gly Ser
1850 1855 1860

tgt aag tct gaa gta gag gtg gat atc cac tac tgc cag ggc aaa

5634

Cys Lys Ser Glu Val Glu Val Asp Ile His Tyr Cys Gln Gly Lys
1865 1870 1875

tgt gcc agc aaa gcc atg tac tcc att gac atc aac gat gtg cag

5679

Cys Ala Ser Lys Ala Met Tyr Ser Ile Asp Ile Asn Asp Val Gln
1880 1885 1890

gac cag tgc tcc tgc tgc tct ccg aca cgg acg gag ccc atg cag

5724

Asp Gln Cys Ser Cys Cys Ser Pro Thr Arg Thr Glu Pro Met Gln
1895 1900 1905

gtg gcc ctg cac tgc acc aat ggc tct gtt gtg tac cat gag gtt

5769

Val Ala Leu His Cys Thr Asn Gly Ser Val Val Tyr His Glu Val
1910 1915 1920

ctc aat gcc atg gag tgc aaa tgc tcc ccc agg aag tgc agc aag
5814
Leu Asn Ala Met Glu Cys Lys Cys Ser Pro Arg Lys Cys Ser Lys

1925 1930 1935
tga
5817
<210> 175
<211> 1938
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 175

Met Glu Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu Leu Arg Phe
1 5 10 15

355



Cys

Trp

Phe

Tyr

65

Ala

Ala

His

Glu

Asp

145

Lys

Tyr

Gly

Gln

Lys
225

Phe

Asp

Pro

50

Lys

Lys

Glu

Pro

Gly

130

Lys

Glu

Leu

Ala

Thr

210

Ser

Ser

Tyr

35

Pro

Lys

Pro

Val

Val

115

Ala

Val

Asn

Ser

Leu

195

Leu

Trp

Ala

20

Met

Arg

Thr

Arg

Tyr

100

Ser

Glu

Phe

Gly

His

180

Leu

His

His

Thr

Gln

Val

Leu

Pro

85

Asp

Leu

Tyr

Pro

Pro

165

Val

Val

Lys

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

His

Asp

Gly

150

Met

Asp

Cys

Phe

Glu
230

Arg

Asp

Lys

55

Val

Trp

Val

Ala

Asp

135

Gly

Ala

Leu

Arg

Ile

215

Thr

Tyr

Leu

40

Ser

Glu

Met

Val

Val

120

Gln

Ser

Ser

Val

Glu

200

Leu

Lys

Tyr

25

Gly

Phe

Phe

Gly

Ile

105

Gly

Thr

His

Asp

Lys

185

Gly

Leu

Asn

Leu

Glu

Pro

Thr

Leu

90

Thr

Val

Ser

Thr

Pro

170

Asp

Ser

Phe

Ser

356

Gly

Leu

Phe

Asp

75

Leu

Leu

Ser

Gln

Tyr

155

Leu

Leu

Leu

Ala

Leu
235

Ala

Pro

Asn

60

His

Gly

Lys

Tyr

Arg

140

Val

Cys

Asn

Ala

Val

220

Met

Val

Val

45

Thr

Leu

Pro

Asn

Trp

125

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Glu

30

Asp

Ser

Phe

Thr

Met

110

Lys

Lys

Gln

Thr

Gly

190

Glu

Asp

Asp

Leu

Ala

Val

Asn

Ile

95

Ala

Ala

Glu

Val

Tyr

175

Leu

Lys

Glu

Arg

Ser

Arg

Val

Ile

80

Gln

Ser

Ser

Asp

Leu

160

Ser

Ile

Thr

Gly

Asp
240



Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Gln

Leu

Pro

385

Trp

Leu

Asn

Ala

Ser
465

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ser

Arg

His

275

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

His

Leu

Pro

435

Thr

Ile

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Leu

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

390

Ala

Asp

Ile

Thr

Pro
470

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Asn

Asp

375

Arg

Ala

Asp

Gly

Phe

455

Leu

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Glu

360

Val

Ser

Glu

Arg

Arg

440

Lys

Leu

Lys

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Val

Val

Glu

Ser

425

Lys

Thr

Tyr

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

357

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Glu

Phe

Lys

395

Asp

Lys

Lys

Glu

Glu
475

Thr

His

Glu

His

300

Gln

Ser

Cys

Asp

Asp

380

Lys

Trp

Ser

Lys

Ala

460

Val

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Asp

Gln

Val

445

Ile

Gly

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Asp

Asn

Lys

Ala

415

Leu

Phe

His

Thr

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp

Ser

Thr

400

Pro

Asn

Met

Glu

Leu
480



Leu

His

Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Pro

625

Phe

Tyr

Ser

Leu

Ile

Gly

Val

Tyr

530

Arg

Leu

Val

Leu

Ile

610

Glu

Asp

Ile

Gly

Phe
690

Ile

Ile

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Phe

Ser

Leu

Tyr

675

Pro

Phe

Thr

500

His

Trp

Leu

Ser

Gln

580

Ser

Arg

Gln

Leu

Ser

660

Thr

Phe

Lys

485

Asp

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

Ala

Gln

645

Ile

Phe

Ser

Asn

Val

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Ser

630

Leu

Gly

Lys

Gly

Gln

Arg

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro

615

Asn

Ser

Ala

His

Glu
695

Ala

Pro

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Ile

Val

Gln

Lys

680

Thr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Met

Cys

Thr

665

Met

Val

Arg

490

Tyr

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

His

Leu

650

Asp

Val

Phe

358

Pro

Ser

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Ser

635

His

Phe

Tyr

Met

Tyr

Arg

Pro

Pro

540

Val

Ile

Asp

Trp

Val

620

Ile

Glu

Leu

Glu

Ser
700

Asn

Arg

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Ile

Leu

510

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Tyr

495

Pro

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

Tyr

Tyr

655

Phe

Leu

Asn

Pro

Lys

Phe

Asp

Arg

560

Glu

Val

Glu

Asp

Val

640

Trp

Phe

Thr

Pro



Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Gln

Ala

Leu

Val

865

Gly

Glu

Pro

Gln

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Ser

Val

Arg

850

Phe

Glu

Val

Tyr

Gly
930

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Pro

Glu

835

Asn

Gln

Leu

Glu

Ser

915

Ala

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

820

Arg

Arg

Glu

Asn

Asp

900

Phe

Glu

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

805

Ser

Leu

Ala

Phe

Glu

885

Asn

Tyr

Pro

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Phe

Trp

Gln

Thr

870

His

Ile

Ser

Arg

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Asp

Ser

855

Asp

Leu

Met

Ser

Lys
935

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Lys

Tyr

840

Gly

Gly

Gly

Val

Leu

920

Asn

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Lys

825

Gly

Ser

Ser

Leu

Thr

905

Ile

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

810

Thr

Met

Val

Phe

Leu

890

Phe

Ser

Val

359

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Arg

Ser

Pro

Thr

875

Gly

Arg

Tyr

Lys

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

His

Ser

Gln

860

Gln

Pro

Asn

Glu

Pro
940

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Tyr

Ser

845

Phe

Pro

Tyr

Gln

Glu

925

Asn

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Phe

830

Pro

Lys

Leu

Ile

Ala

910

Asp

Glu

Arg

Gly

735

Ser

His

Asn

Ile

Glu

815

Ile

His

Lys

Tyr

Arg

895

Ser

Gln

Thr

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn

Ala

Val

Val

Arg

880

Ala

Arg

Arg

Lys



Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

Gly Tyr 1Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

Val Glu Cys Leu Ile Gly Glu His Leu His Ala Gly Met Ser Thr
1130 1135 1140

Leu Phe Leu Val Tyr Ser Asn Lys Cys Gln Thr Pro Leu Gly Met
1145 1150 1155

360



Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser

Tyr

Arg

Leu

Ser

Ala

Val

Met

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Met
1295

Gly
1310

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Met

Tyr

Leu

Asn

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

Glu

Phe

His

Pro

Thr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Met

Ser

Thr

Leu

Lys

Gly

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

Asn

Gln

Glu

Val

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Cys
1300

Ala
1315

Met
1330

Gly
1345

Trp
1360

Thr
1375

Phe

Leu

Lys

Ile

Ser

Lys

Val

Phe

His

Asp

Ile

Phe

Arg

Leu

Thr

Gln

Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

Ser

Ala

Ser

Gln

Gln

361

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Asn

Asp

Thr

Asn

Val

Gly

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Cys
1305

Gln
1320

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Ile

Pro

Arg

Gln

Ser

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Thr

Ser

Pro

Lys

Leu

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu



Thr

Gly

Phe

Asp

Trp

Ala

Gln

Gly

Ser

Ser

Ser

Ser

Ser

Ser

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile
1475

Gly
1490

Gly
1505

Gly
1520

Gly
1535

Gly
1550

Gly
1565

Gly
1580

Met

Gln

Gly

Pro

His

Asp

Arg

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Tyr

Trp

Asn

Leu

Gln

Leu

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Val

Thr

Gln

Leu

Ile

Tyr

Val

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Lys

Leu

Asp

Thr

Ala

Thr

Ala

Gly

Gly

Gly

Gly

Gly

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Lys
1480

Ser
1495

Ser
1510

Ser
1525

Ser
1540

Ser
1555

Ser
1570

Ser
1585

Phe

Phe

Phe

Tyr

Arg

Asp

Lys

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Leu

Gln

Thr

Leu

Met

Asp

His

Gly

Gly

Gly

Gly

Gly

Gly

Gly

362

Ile

Asn

Pro

Arg

Glu

Asn

Pro

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Val

Ile

Val

Ser

Lys

Gly

Gly

Gly

Gly

Gly

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Pro
1470

Thr
1485

Gly
1500

Gly
1515

Gly
1530

Gly
1545

Gly
1560

Gly
1575

Gly
1590

Ser

Val

Asn

Pro

Gly

Ser

Trp

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gln

Lys

Ser

Gln

Cys

Phe

Pro

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Asp

Val

Leu

Ser

Glu

Ile

Arg

Gly

Gly

Gly

Gly

Gly

Gly

Gly



Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly
1595

Gly
1610

Gly
1625

Gly
1640

Gly
1655

Gly
1670

Gly
1685

Gly
1700

Gly
1715

Gly
1730

Gly
1745

Gly
1760

Gly
1775

Gly
1790

Gly
1805

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ser
1600

Ser
1615

Ser
1630

Ser
1645

Ser
1660

Ser
1675

Ser
1690

Ser
1705

Ser
1720

Ser
1735

Ser
1750

Ser
1765

Ser
1780

Ser
1795

Ser
1810

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly
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Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly
1605

Gly
1620

Gly
1635

Gly
1650

Gly
1665

Gly
1680

Gly
1695

Gly
1710

Gly
1725

Gly
1740

Gly
1755

Gly
1770

Gly
1785

Gly
1800

Gly
1815

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly



Gly
1830

Ser
1845

Lys
1860

Cys
1875

Asn
1890

Glu
1905

Tyr
1920

Lys
1935

ctg tgc ctt

Leu Cys Leu

ggt gca gtg

Gly Ala Vval

Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly
1820 1825

Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Gly
1835 1840

Cys Asn Asp Ile Thr Ala Arg Leu Gln Tyr Val
1850 1855

Cys Lys Ser Glu Val Glu Val Asp Ile His Tyr
1865 1870

Cys Ala Ser Lys Ala Met Tyr Ser Ile Asp Ile
1880 1885

Asp Gln Cys Ser Cys Cys Ser Pro Thr Arg Thr
1895 1900

Val Ala Leu His Cys Thr Asn Gly Ser Val Val
1910 1915

Leu Asn Ala Met Glu Cys Lys Cys Ser Pro Arg
1925 1930

<210> 176

<211> 5970

<212> DNA

<213> Artificial Sequence

<220>

<223> Fusion Protein

<220>

<221> CDS

<222> (1)..(5970)

<400> 176

atg gaa ata gag ctc tcc acc tgc ttc ttt

48

Met Glu Ile Glu Leu Ser Thr Cys Phe Phe

1 5 10

tgc ttt agt gcc acc aga aga tac tac ctg

96

Cys Phe Ser Ala Thr Arg Arg Tyr Tyr Leu

20 25

364

Ser

Gly

Val

Gln

Asp

Pro

His

Cys

ttg

Leu

gaa

Glu
30

Gly

Ser

Gly

Gly

Val

Met

Glu

Ser

Gly

Gln

Ser

Lys

Gln

Gln

Val

Lys

cga ttc

Arg Phe

15

ctg tca

Leu Ser



tgg
144

Trp

ttt
192
Phe

tac
240
Tyr
65

gct
288
Ala

gct
336
Ala

cat
384
His

gag
432
Glu

gat
480
Asp
145

aaa
528
Lys

tat
576
Tyr

gga
624
Gly

cag
672
Gln

gac

Asp

cct

Pro
50

aaa

Lys

aag

Lys

gag

Glu

cct

Pro

gga

Gly
130

aaa

Lys

gag

Glu

ctt

Leu

gcc

Ala

acc

Thr

tat

Tyr
35

cct

Pro

aag

Lys

cca

Pro

gtt

Val

gtc

Val
115

gct

Ala

gtc

Val

aat

Asn

tct

Ser

cta

Leu
195

ttg

Leu

atg

Met

aga

Arg

act

Thr

agg

Arg

tat

Tyr
100

agt

Ser

gaa

Glu

ttc

Phe

ggt

Gly

cat

His
180

cta

Leu

cac

His

caa

Gln

gtg

Val

ctg

Leu

cca

Pro
85

gat

Asp

ctt

Leu

tat

Tyr

cct

Pro

cca

Pro
165

gtg

Val

gta

Val

aaa

Lys

agt

Ser

cca

Pro

ttt

Phe
70

CcccC

Pro

aca

Thr

cat

His

gat

Asp

ggt

Gly
150

atg

Met

gac

Asp

tgt

Cys

ttt

Phe

gat

Asp

aaa

Lys

gta

Val

tgg

Trp

gtg

Val

gct

Ala

gat

Asp
135

gga

Gly

gcc

Ala

ctg

Leu

aga

Arg

ata

Ile

ctc

Leu
40

tct

Ser

gaa

Glu

atg

Met

gtc

Val

gtt

Val
120

cag

Gln

agc

Ser

tct

Ser

gta

Val

gaa

Glu
200

cta

Leu

ggt

Gly

ttt

Phe

ttc

Phe

ggt

Gly

att

Ile
105

ggt

Gly

acc

Thr

cat

His

gac

Asp

aaa

Lys
185

999

Gly

ctt

Leu

gag

Glu

cca

Pro

acg

Thr

ctg

Leu
90

aca

Thr

gta

Val

agt

Ser

aca

Thr

cca

Pro
170

gac

Asp

agt

Ser

ttt

Phe

365

ctg

Leu

ttc

Phe

gat

Asp
75

cta

Leu

ctt

Leu

tcc

Ser

caa

Gln

tat

Tyr
155

ctg

Leu

ttg

Leu

ctg

Leu

gct

Ala

cct

Pro

aac

Asn
60

cac

His

ggt

Gly

aag

Lys

tac

Tyr

agg

Arg
140

gtc

Val

tgc

Cys

aat

Asn

gcc

Ala

gta

Val

gtg

Val
45

acc

Thr

ctt

Leu

cct

Pro

aac

Asn

tgg

Trp
125

gag

Glu

tgg

Trp

ctt

Leu

tca

Ser

aag

Lys
205

ttt

Phe

gac

Asp

tca

Ser

ttc

Phe

acc

Thr

atg

Met
110

aaa

Lys

aaa

Lys

cag

Gln

acc

Thr

ggc

Gly
190

gaa

Glu

gat

Asp

gca

Ala

gtc

Val

aac

Asn

atc

Ile
95

gct

Ala

gct

Ala

gaa

Glu

gtc

Val

tac

Tyr
175

ctc

Leu

aag

Lys

gaa

Glu

aga

Arg

gtg

Val

atc

Ile
80

cag

Gln

tcc

Ser

tct

Ser

gat

Asp

ctg

Leu
160

tca

Ser

att

Ile

aca

Thr

999

Gly



aaa
720
Lys
225

gct
768
Ala

gta
816
Val

tat
864
Tyr

ttc
912
Phe

ttg
960
Leu
305

gac

1008

Asp

gat

1056

Asp

caa

1104

Gln

ctt

1152

Leu

cct

1200

Pro
385

210
agt

Ser

gca

Ala

aac

Asn

tgg

Trp

ctc

Leu
290

gaa

Glu

ctt

Leu

ggc

Gly

cta

Leu

act

Thr
370

tcc

Ser

tgg

Trp

tct

Ser

agg

Arg

cat

His
275

gaa

Glu

atc

Ile

gga

Gly

atg

Met

cga

Arg
355

gat

Asp

ttt

Phe

cac

His

gct

Ala

tct

Ser
260

gtg

Val

ggt

Gly

tcg

Ser

cag

Gln

gaa

Glu
340

atg

Met

tct

Ser

atc

Ile

tca

Ser

cgg

Arg
245

ctg

Leu

att

Ile

cac

His

cca

Pro

ttt

Phe
325

gct

Ala

aaa

Lys

gaa

Glu

caa

Gln

gaa

Glu
230

gcc

Ala

cca

Pro

gga

Gly

aca

Thr

ata

Ile
310

cta

Leu

tat

Tyr

aat

Asn

atg

Met

att

Ile
390

215
aca

Thr

tgg

Trp

ggt

Gly

atg

Met

ttt

Phe
295

act

Thr

ctg

Leu

gtc

Val

aat

Asn

gat

Asp
375

cgc

Arg

aag

Lys

cct

Pro

ctg

Leu

ggc

Gly
280

ctt

Leu

ttc

Phe

ttt

Phe

aaa

Lys

gaa

Glu
360

gtg

Val

tca

Ser

aac

Asn

aaa

Lys

att

Ile
265

acc

Thr

gtg

Val

ctt

Leu

tgt

Cys

gta

Val
345

gaa

Glu

gtc

Val

gtt

Val

tcc

Ser

atg

Met
250

gga

Gly

act

Thr

agg

Arg

act

Thr

cat

His
330

gac

Asp

gcg

Ala

agg

Arg

gcc

Ala

366

ttg

Leu
235

cac

His

tgc

Cys

cct

Pro

aac

Asn

gct

Ala
315

atc

Ile

agc

Ser

gaa

Glu

ttt

Phe

aag

Lys
395

220
atg

Met

aca

Thr

cac

His

gaa

Glu

cat

His
300

caa

Gln

tct

Ser

tgt

Cys

gac

Asp

gat

Asp
380

aag

Lys

cag

Gln

gtc

Val

agg

Arg

gtg

Val
285

cgc

Arg

aca

Thr

tcc

Ser

Ccca

Pro

tat

Tyr
365

gat

Asp

cat

His

gat

Asp

aat

Asn

aaa

Lys
270

cac

His

cag

Gln

ctc

Leu

cac

His

gag

Glu
350

gat

Asp

gac

Asp

cct

Pro

agg

Arg

ggt

Gly
255

tca

Ser

tca

Ser

gcg

Ala

ttg

Leu

caa

Gln
335

gaa

Glu

gat

Asp

aac

Asn

aaa

Lys

gat

Asp
240

tat

Tyr

gtc

Val

ata

Ile

tcc

Ser

atg

Met
320

cat
His

CcccC

Pro

gat

Asp

tct

Ser

act

Thr
400



tgg gta
1248

Trp Val

tta gtc
1296
Leu Val

aat ggc
1344
Asn Gly

gca tac

1392

Ala Tyr
450

tca gga
1440
Ser Gly
465

ttg att
1488
Leu Ile

cac gga
1536
His Gly

ggt gta
1584
Gly Val

aaa tat

1632

Lys Tyr
530

cct cgg
1680
Pro Arg
545

gat cta
1728
Asp Leu

tct gta
1776
Ser Val

cat

His

ctc

Leu

cct

Pro
435

aca

Thr

atc

Ile

ata

Ile

atc

Ile

aaa

Lys
515

aaa

Lys

tgc

Cys

gct

Ala

gat

Asp

tac

Tyr

gcc

Ala
420

cag

Gln

gat

Asp

ttg

Leu

ttt

Phe

act

Thr
500

cat

His

tgg

Trp

ctg

Leu

tca

Ser

caa

Gln

att

Ile
405

CcccC

Pro

cgg

Arg

gaa

Glu

gga

Gly

aag

Lys
485

gat

Asp

ttg

Leu

aca

Thr

acc

Thr

gga

Gly
565

aga

Arg

gct

Ala

gat

Asp

att

Ile

acc

Thr

cct

Pro
470

aat

Asn

gtc

Val

aag

Lys

gtg

Val

cgc

Arg
550

ctc

Leu

gga

Gly

gct

Ala

gac

Asp

ggt

Gly

ttt

Phe
455

tta

Leu

caa

Gln

cgt

Arg

gat

Asp

act

Thr
535

tat

Tyr

att

Ile

aac

Asn

gaa

Glu

aga

Arg

agg

Arg
440

aag

Lys

ctt

Leu

gca

Ala

cct

Pro

ttt

Phe
520

gta

Val

tac

Tyr

ggc

Gly

cag

Gln

gag

Glu

agt

Ser
425

aag

Lys

act

Thr

tat

Tyr

agc

Ser

ttg

Leu
505

cca

Pro

gaa

Glu

tct

Ser

cct

Pro

ata

Ile

gag

Glu
410

tat

Tyr

tac

Tyr

cgt

Arg

999

Gly

aga

Arg
490

tat

Tyr

att

Ile

gat

Asp

agt

Ser

ctc

Leu
570

atg

Met

367

gac

Asp

aaa

Lys

aaa

Lys

gaa

Glu

gaa

Glu
475

cca

Pro

tca

Ser

ctg

Leu

999

Gly

ttc

Phe
555

ctc

Leu

tca

Ser

tgg

Trp

agt

Ser

aaa

Lys

gct

Ala
460

gtt

Val

tat

Tyr

agg

Arg

Ccca

Pro

Ccca

Pro
540

gtt

Val

atc

Ile

gac

Asp

gac

Asp

caa

Gln

gtc

Val
445

att

Ile

gga

Gly

aac

Asn

aga

Arg

gga

Gly
525

act

Thr

aat

Asn

tgc

Cys

aag

Lys

tat

Tyr

tat

Tyr
430

cga

Arg

cag

Gln

gac

Asp

atc

Ile

tta

Leu
510

gaa

Glu

aaa

Lys

atg

Met

tac

Tyr

agg

Arg

gct

Ala
415

ttg

Leu

ttt

Phe

cat

His

aca

Thr

tac

Tyr
495

Ccca

Pro

ata

Ile

tca

Ser

gag

Glu

aaa

Lys
575

aat

Asn

CCccC

Pro

aac

Asn

atg

Met

gaa

Glu

ctg

Leu
480

cct

Pro

aaa

Lys

ttc

Phe

gat

Asp

aga

Arg
560

gaa

Glu

gtc

Val



atc ctg
1824
Ile Leu

aat ata

1872

Asn Ile
610

cca gag
1920
Pro Glu
625

ttt gat
1968
Phe Asp

tac att
2016
Tyr Ile

tct gga
2064
Ser Gly

cta ttc

2112

Leu Phe
690

ggt cta
2160
Gly Leu
705

atg acc
2208
Met Thr

tat tac
2256
Tyr Tyr

aac aat
2304
Asn Asn

ttt

Phe
595

caa

Gln

ttc

Phe

agt

Ser

cta

Leu

tat

Tyr
675

cca

Pro

tgg

Trp

gcc

Ala

gag

Glu

gcc

Ala
755

580
tct

Ser

cgc

Arg

Ccaa

Gln

ttg

Leu

agc

Ser
660

acc

Thr

ttc

Phe

att

Ile

tta

Leu

gac

Asp
740

att

Ile

gta

Val

ttt

Phe

gcc

Ala

cag

Gln
645

att

Ile

ttc

Phe

tca

Ser

ctg

Leu

ctg

Leu
725

agt

Ser

gaa

Glu

ttt

Phe

ctc

Leu

tcc

Ser
630

ttg

Leu

gga

Gly

aaa

Lys

gga

Gly

999

Gly
710

aag

Lys

tat

Tyr

cca

Pro

gat

Asp

CcccC

Pro
615

aac

Asn

tca

Ser

gca

Ala

cac

His

gaa

Glu
695

tgc

Cys

gtt

Val

gaa

Glu

aga

Arg

gag

Glu
600

aat

Asn

atc

Ile

gtt

Val

cag

Gln

aaa

Lys
680

act

Thr

cac

His

tct

Ser

gat

Asp

agc

Ser
760

585
aac

Asn

cca

Pro

atg

Met

tgt

Cys

act

Thr
665

atg

Met

gtc

Val

aac

Asn

agt

Ser

att

Ile
745

ttc

Phe

cga

Arg

gct

Ala

cac

His

ttg

Leu
650

gac

Asp

gtc

Val

ttc

Phe

tca

Ser

tgt

Cys
730

tca

Ser

tcc

Ser

368

agc

Ser

gga

Gly

agc

Ser
635

cat

His

ttc

Phe

tat

Tyr

atg

Met

gac

Asp
715

gac

Asp

gca

Ala

cag

Gln

tgg

Trp

gtg

Val
620

atc

Ile

gag

Glu

ctt

Leu

gaa

Glu

tcg

Ser
700

ttt

Phe

aag

Lys

tac

Tyr

aat

Asn

tac

Tyr
605

cag

Gln

aat

Asn

gtg

Val

tct

Ser

gac

Asp
685

atg

Met

cgg

Arg

aac

Asn

ttg

Leu

tca

Ser
765

590
ctc

Leu

ctt

Leu

ggc

Gly

gca

Ala

gtc

Val
670

aca

Thr

gaa

Glu

aac

Asn

act

Thr

ctg

Leu
750

aga

Arg

aca

Thr

gag

Glu

tat

Tyr

tac

Tyr
655

ttc

Phe

ctc

Leu

aac

Asn

aga

Arg

ggt

Gly
735

agt

Ser

cac

His

gag

Glu

gat

Asp

gtt

Val
640

tgg

Trp

ttc

Phe

acc

Thr

cca

Pro

ggc

Gly
720

gat

Asp

aaa

Lys

cct

Pro



agc act

2352

Ser Thr
770

act ctt
2400
Thr Leu
785

gtt gaa
2448
Val Glu

cag agc
2496
Gln Ser

gca gtg
2544
Ala Val

cta aga

2592

Leu Arg
850

gtt ttc
2640
Val Phe
865

gga gaa
2688
Gly Glu

gaa gtt
2736
Glu Vval

ccc tat
2784
Pro Tyr

caa gga

2832

Gln Gly
930

act tac
2880
Thr Tyr

agg

Arg

cag

Gln

atg

Met

Cccc

Pro

gag

Glu
835

aac

Asn

cag

Gln

cta

Leu

gaa

Glu

tcc

Ser
915

gca

Ala

ttt

Phe

caa

Gln

tca

Ser

aag

Lys

cgc

Arg
820

agg

Arg

agg

Arg

gaa

Glu

aat

Asn

gat

Asp
900

ttc

Phe

gaa

Glu

tgg

Trp

aag

Lys

gat

Asp

aag

Lys
805

agc

Ser

ctc

Leu

gct

Ala

ttt

Phe

gaa

Glu
885

aat

Asn

tat

Tyr

cct

Pro

aaa

Lys

caa

Gln

caa

Gln
790

gaa

Glu

ttt

Phe

tgg

Trp

cag

Gln

act

Thr
870

cat

His

atc

Ile

tct

Ser

aga

Arg

gtg

Val

ttt

Phe
775

gag

Glu

gat

Asp

caa

Gln

gat

Asp

agt

Ser
855

gat

Asp

ttg

Leu

atg

Met

agc

Ser

aaa

Lys
935

caa

Gln

aat

Asn

gaa

Glu

ttt

Phe

aag

Lys

tat

Tyr
840

ggc

Gly

ggc

Gly

gga

Gly

gta

Val

ctt

Leu
920

aac

Asn

cat

His

gcc

Ala

att

Ile

gac

Asp

aaa

Lys
825

999

Gly

agt

Ser

tcc

Ser

ctc

Leu

act

Thr
905

att

Ile

ttt

Phe

cat

His

acc

Thr

gac

Asp

att

Ile
810

aca

Thr

atg

Met

gtc

Val

ttt

Phe

ctg

Leu
890

ttc

Phe

tct

Ser

gtc

Val

atg

Met

369

aca

Thr

tat

Tyr
795

tat

Tyr

cga

Arg

agt

Ser

cct

Pro

act

Thr
875

999

Gly

aga

Arg

tat

Tyr

aag

Lys

gca

Ala

att

Ile
780

gat

Asp

gat

Asp

cac

His

agc

Ser

cag

Gln
860

cag

Gln

Ccca

Pro

aat

Asn

gag

Glu

cct

Pro
940

Cccc

Pro

cca

Pro

gat

Asp

gag

Glu

tat

Tyr

tcc

Ser
845

ttc

Phe

Cccc

Pro

tat

Tyr

cag

Gln

gaa

Glu
925

aat

Asn

act

Thr

gaa

Glu

acc

Thr

gat

Asp

ttt

Phe
830

cca

Pro

aag

Lys

tta

Leu

ata

Ile

gcc

Ala
910

gat

Asp

gaa

Glu

aaa

Lys

aat

Asn

ata

Ile

gaa

Glu
815

att

Ile

cat

His

aaa

Lys

tac

Tyr

aga

Arg
895

tct

Ser

cag

Gln

acc

Thr

gat

Asp

act

Thr

tca

Ser
800

aat

Asn

gct

Ala

gtt

Val

gtt

Val

cgt

Arg
880

gca

Ala

cgt

Arg

agg

Arg

aaa

Lys

gag

Glu



945 950 955 960

ttt gac tgc aaa gcc tgg gct tat ttc tct gat gtt gac ctg gaa aaa

2928

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

gat gtg cac tca ggc ctg att gga ccc ctt ctg gtc tgc cac act aac

2976

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

aca ctg aac cct gct cat ggg aga caa gtg aca gta cag gaa ttt gct

3024

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

ctg ttt ttc acc atc ttt gat gag acc aaa agc tgg tac ttc act

3069

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

gaa aat atg gaa aga aac tgc agg gct ccc tgc aat atc cag atg

3114

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

gaa gat ccc act ttt aaa gag aat tat cgc ttc cat gca atc aat

3159

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

ggc tac ata atg gat aca cta cct ggc tta gta atg gct cag gat

3204

Gly Tyr 1Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

caa agg att cga tgg tat ctg ctc agc atg ggc agc aat gaa aac

3249

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

atc cat tct att cat ttc agt gga cat gtg ttc act gta cga aaa

3294

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

aaa gag gag tat aaa atg gca ctg tac aat ctc tat cca ggt gtt

3339

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val
1100 1105 1110

ttt gag aca gtg gaa atg tta cca tcc aaa gct gga att tgg cgg

3384

Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly Ile Trp Arg
1115 1120 1125

370



gtg gaa

3429

Val Glu
1130

ctt ttt

3474

Leu Phe
1145

gct tct

3519

Ala Ser
1160

tat gga

3564

Tyr Gly
1175

tca atc

3609

Ser Ile
1190

gtg gat

3654

Val Asp
1205

ggt gcc

3699

Gly Ala
1220

atc atg

3744

Ile Met
1235

aat tcc

3789

Asn Ser
1250

tct ggg
3834

Ser Gly
1265

tac atc

3879

Tyr Ile
1280

cgc atg
3924
Arg Met

tgc

Cys

ctg

Leu

gga

Gly

cag

Gln

aat

Asn

ctg

Leu

cgt

Arg

tat

Tyr

act

Thr

ata

Ile

cgt

Arg

gag

Glu

ctt

Leu

gtg

Val

cac

His

tgg

Trp

gcc

Ala

ttg

Leu

cag

Gln

agt

Ser

gga

Gly

aaa

Lys

ttg

Leu

ttg

Leu

att

Ile

tac

Tyr

att

Ile

gcc

Ala

tgg

Trp

gca

Ala

aag

Lys

ctt

Leu

acc

Thr

cac

His

cac

His

atg

Met

ggc

Gly

agc

Ser

aga

Arg

Ccca

Pro

agc

Ser

cca

Pro

ttc

Phe

gat

Asp

tta

Leu

aat

Asn

cca

Pro

ggc

Gly

gag

Glu
1135

aat

Asn
1150

gat

Asp
1165

aag

Lys
1180

acc

Thr
1195

atg

Met
1210

tcc

Ser
1225

g99

Gly
1240

atg

Met
1255

att

Ile
1270

act

Thr
1285

tgt

Cys

cat

His

aag

Lys

ttt

Phe

ctg

Leu

aag

Lys

att

Ile

agc

Ser

aag

Lys

gtc

Val

ttt

Phe

cat

His

gat

Asp

cta

Leu

tgt

Cys

cag

Gln

gcc

Ala

gag

Glu

att

Ile

ctc

Leu

aag

Lys

ttc

Phe

aac

Asn

tat

Tyr

tta

Leu

371

cat

His

cag

Gln

att

Ile

aga

Arg

CcCcC

Pro

cac

His

tac

Tyr

tgg

Trp

ttt

Phe

cct

Pro

agc

Ser

aat

Asn

gct

Ala

act

Thr

aca

Thr

ctt

Leu

ttt

Phe

ggc

Gly

atc

Ile

cag

Gln

ggc

Gly

cca

Pro

att

Ile

agt

Ser

999

Gly
1140

CcccC

Pro
1155

gct

Ala
1170

cat

His
1185

tct

Ser
1200

atc

Ile
1215

tct

Ser
1230

act

Thr
1245

aat

Asn
1260

att

Ile
1275

cgc

Arg
1290

tgc

Cys

atg

Met

ctg

Leu

tca

Ser

tat

Tyr

tgg

Trp

aag

Lys

cag

Gln

tat

Tyr

gtg

Val

att

Ile

agc

Ser

agc

Ser

agc

Ser

gga

Gly

gga

Gly

tcc

Ser

atc

Ile

acc

Thr

ttt

Phe

cga

Arg

gat

Asp

gct

Ala

act

Thr

atg

Met

aca

Thr

atg

Met

Ccaa

Gln

gga

Gly

aag

Lys

cag

Gln

atc

Ile

gga

Gly

tca

Ser

cga

Arg

ctt

Leu

Ccca

Pro



1295

ttg gga
3969

Leu Gly
1310

tca tcc

4014

Ser Ser
1325

gct cga

4059

Ala Arg
1340

gtg aat

4104

Val Asn
1355

atg aaa

4149

Met Lys
1370

acc agc

4194

Thr Ser
1385

ggc cat

4239

Gly His
1400

ttt cag

4284

Phe Gln
1415

gac cca

4329

Asp Pro
1430

tgg gtg

4374

Trp Val
1445

gca cag

4419

Ala Gln
1460

atg

Met

tac

Tyr

ctt

Leu

aat

Asn

gtc

Val

atg

Met

cag

Gln

gga

Gly

ccg

Pro

cac

His

gac

Asp

gag

Glu

ttt

Phe

cac

His

cca

Pro

aca

Thr

tat

Tyr

tgg

Trp

aat

Asn

tta

Leu

cag

Gln

ctc

Leu

agt

Ser

acc

Thr

ctc

Leu

aaa

Lys

gga

Gly

gtg

Val

act

Thr

caa

Gln

ctg

Leu

att

Ile

tac

Tyr

aaa

Lys

aat

Asn

Caa

Gln

gag

Glu

gta

Val

aag

Lys

ctc

Leu

gac

Asp

act

Thr

gcc

Ala

acc

Thr

1300
gca

Ala
1315

atg

Met
1330

g99

Gly
1345

tgg

Trp
1360

act

Thr
1375

gag

Glu
1390

ttt

Phe
1405

tcc

Ser
1420

cgc

Arg
1435

ctg

Leu
1450

ggt

Gly
1465

ata

Ile

ttt

Phe

agg

Arg

ctg

Leu

act

Thr

ttc

Phe

ttt

Phe

ttc

Phe

tac

Tyr

agg

Arg

gat

Asp

tca

Ser

gcc

Ala

agt

Ser

caa

Gln

cag

Gln

ctc

Leu

cag

Gln

aca

Thr

ctt

Leu

atg

Met

gac

Asp

372

gat

Asp

acc

Thr

aat

Asn

gtg

Val

gga

Gly

atc

Ile

aat

Asn

cct

Pro

cga

Arg

gag

Glu

aac

Asn

gca

Ala

tgg

Trp

gcc

Ala

gac

Asp

gta

Val

tcc

Ser

ggc

Gly

gtg

Val

att

Ile

gtt

Val

tct

Ser

1305

cag

Gln
1320

tct

Ser
1335

tgg

Trp
1350

ttc

Phe
1365

aaa

Lys
1380

agc

Ser
1395

aaa

Lys
1410

gtg

Val
1425

cac

His
1440

ctg

Leu
1455

cct

Pro
1470

att

Ile

cct

Pro

aga

Arg

cag

Gln

tct

Ser

agt

Ser

gta

Val

aac

Asn

CcccC

Pro

ggc

Gly

tcc

Ser

act

Thr

tca

Ser

cct

Pro

aag

Lys

ctg

Leu

caa

Gln

aag

Lys

tct

Ser

cag

Gln

tgc

Cys

ttt

Phe

gct

Ala

aaa

Lys

cag

Gln

aca

Thr

ctt

Leu

gat

Asp

gtt

Val

cta

Leu

agt

Ser

gag

Glu

atc

Ile



caa att

4464

Gln Ile
1475

999 ggt
4509

Gly Gly
1490

tct ggt

4554

Ser Gly
1505

tct ggc

4599

Ser Gly
1520

tcc ggc

4644

Ser Gly
1535

tca ggt

4689

Ser Gly
1550

agt ggt

4734

Ser Gly
1565

agc ggt

4779

Ser Gly
1580

agc ggc

4824

Ser Gly
1595

agc ggt

4869

Ser Gly
1610

tcc ggg
4914

Ser Gly
1625

agt ggc
4959
Ser Gly

cgc

Arg

999

Gly

ggc

Gly

gga

Gly

999

Gly

ggc

Gly

ggc

Gly

gga

Gly

gga

Gly

ggt

Gly

999

Gly

gga

tca

Ser

agt

Ser

tct

Ser

tca

Ser

agc

Ser

tct

Ser

agt

Ser

agc

Ser

agt

Ser

tca

Ser

agc

Ser

tct

Ser

gtt

Val

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

gga

Gly

gga

Gly

ggc

Gly

gcc

Ala

gga

ggc

Gly

gga

Gly

ggt

Gly

gga

Gly

gga

999

Gly

ggt

Gly

ggc

Gly

gga

Gly

gga

aag

Lys
1480

tca

Ser
1495

agt

Ser
1510

tca

Ser
1525

tca

Ser
1540

tca

Ser
1555

agt

Ser
1570

tct

Ser
1585

tcc

Ser
1600

tca

Ser
1615

agt

Ser
1630

agt

Ser

aag

Lys

ggt

Gly

ggt

Gly

gga

Gly

ggc

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggt

Gly

gga

Gly

ggt

Gly

cat

His

ggc

Gly

ggc

Gly

999

Gly

gga

Gly

ggt

Gly

999

Gly

ggc

Gly

999

Gly

ggt

Gly

ggc

Gly

gga

Gly

373

cct

Pro

agt

Ser

tca

Ser

tcc

Ser

agc

Ser

tcc

Ser

tct

Ser

agc

Ser

agt

Ser

agt

Ser

tcc

Ser

agt

Ser

aaa

Lys

999

Gly

ggc

Gly

gga

Gly

ggt

Gly

gga

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gga

act

Thr
1485

999

Gly
1500

gga

Gly
1515

ggt

Gly
1530

gga

Gly
1545

ggc

Gly
1560

ggc

Gly
1575

999

Gly
1590

ggt

Gly
1605

ggt

Gly
1620

ggt

Gly
1635

999

Gly

tgg

Trp

tca

Ser

tca

Ser

agc

Ser

tct

Ser

tca

Ser

tct

Ser

agt

Ser

agt

Ser

tcc

Ser

tcc

Ser

agc

Ser

cct

Pro

ggc

Gly

gga

Gly

gga

Gly

gga

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggt

Gly

gga

Gly

gga

Gly

cga

Arg

ggc

Gly

ggt

Gly

gga

Gly

ggt

Gly

ggt

Gly

ggc

Gly

ggc

Gly

999

Gly

g99

Gly

ggt

Gly

gga

Gly



1640

agt gga

5004

Ser Gly
1655

tct ggc

5049

Ser Gly
1670

tca gga

5094

Ser Gly
1685

agt ggg

5139

Ser Gly
1700

tca ggc

5184

Ser Gly
1715

tcc gga

5229

Ser Gly
1730

agc ggt

5274

Ser Gly
1745

tcc gga

5319

Ser Gly
1760

tct ggc

5364

Ser Gly
1775

agc gga

5409

Ser Gly
1790

agt ggc

5454

Ser Gly
1805

ggc

Gly

999

Gly

ggc

Gly

999

Gly

gga

Gly

ggt

Gly

gga

Gly

ggc

Gly

ggc

Gly

999

Gly

ggt

Gly

tcc

Ser

agc

Ser

agt

Ser

tca

Ser

tca

Ser

agc

Ser

tct

Ser

tca

Ser

tct

Ser

agt

Ser

agt

Ser

ggc

Gly

ggt

Gly

ggc

Gly

ggc

Gly

gga

Gly

gga

Gly

gga

Gly

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gga

Gly

999

Gly

ggc

Gly

ggt

Gly

gga

Gly

ggt

Gly

ggt

Gly

ggc

Gly

ggc

Gly

g99

Gly

1645
tca

Ser
1660

agc

Ser
1675

tct

Ser
1690

tct

Ser
1705

tct

Ser
1720

tcc

Ser
1735

tca

Ser
1750

agt

Ser
1765

agc

Ser
1780

agc

Ser
1795

agc

Ser
1810

gga

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggt

Gly

ggt

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggc

Gly

gga

Gly

999

Gly

ggc

Gly

ggc

Gly

gga

Gly

gga

Gly

ggt

Gly

374

tca

Ser

tcc

Ser

agc

Ser

tct

Ser

tca

Ser

agc

Ser

tct

Ser

agt

Ser

agc

Ser

agt

Ser

tca

Ser

ggc

Gly

gga

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

gga

Gly

gga

Gly

ggt

Gly

ggc

Gly

gga

Gly

1650

ggc

Gly
1665

ggc

Gly
1680

gga

Gly
1695

ggc

Gly
1710

gga

Gly
1725

ggt

Gly
1740

gga

Gly
1755

gga

Gly
1770

999

Gly
1785

ggt

Gly
1800

ggc

Gly
1815

tcc

Ser

tct

Ser

tca

Ser

agt

Ser

tca

Ser

tca

Ser

tca

Ser

agt

Ser

tct

Ser

tcc

Ser

tca

Ser

gga

Gly

gga

Gly

ggt

Gly

ggt

Gly

gga

Gly

ggc

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

ggt

Gly

ggt

Gly

ggc

Gly

ggc

Gly

ggc

Gly

999

Gly

gga

Gly

ggt

Gly

999

Gly

ggc

Gly

999

Gly

ggt

Gly



agt ggt

5499

Ser Gly
1820

tcc ggc

5544

Ser Gly
1835

agt gga

5589

Ser Gly
1850

tca ggc

5634

Ser Gly
1865

tcc gga

5679

Ser Gly
1880

agc ggc

5724

Ser Gly
1895

tat gtc

5769

Tyr Val
1910

cac tac

5814

His Tyr
1925

gac atc

5859

Asp Ile
1940

cgg acg

5904

Arg Thr
1955

gtt gtg

5949

Val Val
1970

ccc agg
5970
Pro Arg

ggt tcc

Gly Ser

ggt tcc

Gly Ser

gg9g agc

Gly Ser

ggc tcc

Gly Ser

ggc tct

Gly Ser

tcc ggg

Ser Gly

aag gtg

Lys Val

tgc cag

Cys Gln

aac gat

Asn Asp

gag ccc

Glu Pro

tac cat

Tyr His

aag tgc

Lys Cys

ggt

Gly

gga

Gly

gga

Gly

gga

Gly

gga

Gly

tcc

Ser

gga

Gly

ggc

Gly

gtg

Val

atg

Met

gag

Glu

agc

Ser

g99

Gly

ggt

gga

Gly

ggt

Gly

ggc

Gly

caa

Gln

agc

Ser

aaa

Lys

cag

Gln

cag

Gln

gtt

Val

aag

Lys

tcc

Ser
1825

agt

Ser
1840

agt

Ser
1855

tct

Ser
1870

tca

Ser
1885

tgc

Cys
1900

tgt

Cys
1915

tgt

Cys
1930

gac

Asp
1945

gtg

Val
1960

ctc

Leu
1975

tga

999

Gly

ggc

gga

Gly

ggc

Gly

gga

Gly

aac

Asn

aag

Lys

gcc

Ala

cag

Gln

gcc

Ala

aat

Asn

999

Gly

gga

Gly

ggc

Gly

999

Gly

ggc

Gly

gac

Asp

tct

Ser

agc

Ser

tgc

Cys

ctg

Leu

gcc

Ala

375

agc

Ser

tct

Ser

tcc

Ser

agc

Ser

agt

Ser

atc

Ile

gaa

Glu

aaa

Lys

tcc

Ser

cac

His

atg

Met

gga

Gly

ggc

Gly

ggc

Gly

ggt

Gly

ggc

Gly

act

Thr

gta

Val

gcc

Ala

tgc

Cys

tgc

Cys

gag

Glu

gga

Gly
1830

gga

Gly
1845

ggc

Gly
1860

gga

Gly
1875

999

Gly
1890

gcc

Ala
1905

gag

Glu
1920

atg

Met
1935

tgc

Cys
1950

acc

Thr
1965

tgc

Cys
1980

agt

Ser

agt

Ser

tca

Ser

agc

Ser

tct

Ser

agg

Arg

gtg

Val

tac

Tyr

tct

Ser

aat

Asn

aaa

Lys

gga

Gly

ggt

Gly

gga

Gly

gga

Gly

ggc

Gly

ctg

Leu

gat

Asp

tcc

Ser

ccg

Pro

ggc

Gly

tgc

Cys

ggc

Gly

gga

Gly

ggc

Gly

ggt

Gly

ggc

Gly

cag

Gln

atc

Ile

att

Ile

aca

Thr

tct

Ser

tcc

Ser



198

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

<220>
<223>

<400>

5

177
1989
PRT

Artificial Sequence

Synthetic Construct

177

Met Glu Ile Glu Leu

1

Cys

Trp

Phe

Tyr

65

Ala

Ala

His

Glu

Asp

145

Lys

Tyr

Phe

Asp

Pro

50

Lys

Lys

Glu

Pro

Gly

130

Lys

Glu

Leu

Ser Ala Thr
20

Tyr Met Gln
35

Pro Arg Val

Lys Thr Leu

Pro Arg Pro
85

Val Tyr Asp
100

Val Ser Leu
115

Ala Glu Tyr

Val Phe Pro

Asn Gly Pro

165

Ser His Val

Ser

Arg

Ser

Pro

Phe

70

Pro

Thr

His

Asp

Gly

150

Met

Asp

Thr

Arg

Asp

Lys

55

Val

Trp

Val

Ala

Asp

135

Gly

Ala

Leu

Cys

Tyr

Leu

40

Ser

Glu

Met

Val

Val

120

Gln

Ser

Ser

Val

Phe

Tyr

Gly

Phe

Phe

Gly

Ile

105

Gly

Thr

His

Asp

Lys

Phe

10

Leu

Glu

Pro

Thr

Leu

90

Thr

Val

Ser

Thr

Pro

170

Asp

376

Leu

Gly

Leu

Phe

Asp

75

Leu

Leu

Ser

Gln

Tyr

155

Leu

Leu

Cys

Ala

Pro

Asn

60

His

Gly

Lys

Tyr

Arg

140

Val

Cys

Asn

Leu

Val

Val

45

Thr

Leu

Pro

Asn

Trp

125

Glu

Trp

Leu

Ser

Leu

Glu

30

Asp

Ser

Phe

Thr

Met

110

Lys

Lys

Gln

Thr

Gly

Arg

15

Leu

Ala

Val

Asn

Ile

95

Ala

Ala

Glu

Val

Tyr

175

Leu

Phe

Ser

Arg

Val

Ile

80

Gln

Ser

Ser

Asp

Leu

160

Ser

Ile



Gly

Gln

Lys

225

Ala

Val

Tyr

Phe

Leu

305

Asp

Asp

Gln

Leu

Pro

385

Trp

Ala

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Val

Leu

195

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

His

180

Leu

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Tyr

Val

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Ile
405

Cys

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

390

Ala

Arg

Ile

215

Thr

Trp

Gly

Met

Phe

295

Thr

Leu

Val

Asn

Asp

375

Arg

Ala

Glu

200

Leu

Lys

Pro

Leu

Gly

280

Leu

Phe

Phe

Lys

Glu

360

Val

Ser

Glu

185

Gly

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Val

Val

Glu

Ser

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

Ala

Arg

Ala

Glu
410

377

Leu

Ala

Leu

235

His

Cys

Pro

Asn

Ala

315

Ile

Ser

Glu

Phe

Lys

395

Asp

Ala

Val

220

Met

Thr

His

Glu

His

300

Gln

Ser

Cys

Asp

Asp

380

Lys

Trp

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Asp

190

Glu

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

Lys

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Asp

Asn

Lys

Ala
415

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp

Ser

Thr

400

Pro



Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

545

Asp

Ser

Ile

Asn

Pro

625

Phe

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Leu

Val

Leu

Ile

610

Glu

Asp

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Ala

Asp

Phe

595

Gln

Phe

Ser

Ala

420

Gln

Asp

Leu

Phe

Thr

500

His

Trp

Leu

Ser

Gln

580

Ser

Arg

Gln

Leu

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Thr

Thr

Gly

565

Arg

Val

Phe

Ala

Gln

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Val

Arg

550

Leu

Gly

Phe

Leu

Ser

630

Leu

Asp

Gly

Phe

455

Leu

Gln

Arg

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro

615

Asn

Ser

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe

520

Val

Tyr

Gly

Gln

Glu

600

Asn

Ile

Val

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

Pro

Ile

585

Asn

Pro

Met

Cys

Tyr

Tyr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

Leu

570

Met

Arg

Ala

His

Leu

378

Lys

Lys

Glu

Glu

475

Pro

Ser

Leu

Gly

Phe

555

Leu

Ser

Ser

Gly

Ser

635

His

Ser

Lys

Ala

460

Val

Tyr

Arg

Pro

Pro

540

Val

Ile

Asp

Trp

Val

620

Ile

Glu

Gln

Val

445

Ile

Gly

Asn

Arg

Gly

525

Thr

Asn

Cys

Lys

Tyr

605

Gln

Asn

Val

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Lys

Met

Tyr

Arg

590

Leu

Leu

Gly

Ala

Leu

Phe

His

Thr

Tyr

495

Pro

Ile

Ser

Glu

Lys

575

Asn

Thr

Glu

Tyr

Tyr

Asn

Met

Glu

Leu

480

Pro

Lys

Phe

Asp

Arg

560

Glu

Val

Glu

Asp

Val

640

Trp



Tyr

Ser

Leu

Gly

705

Met

Tyr

Asn

Ser

Thr

785

Val

Gln

Ala

Leu

Val
865

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

Thr

770

Leu

Glu

Ser

Val

Arg

850

Phe

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Gln

Met

Pro

Glu

835

Asn

Gln

Ser

660

Thr

Phe

Ile

Leu

Asp

740

Ile

Gln

Ser

Lys

Arg

820

Arg

Arg

Glu

645

Ile

Phe

Ser

Leu

Leu

725

Ser

Glu

Lys

Asp

Lys

805

Ser

Leu

Ala

Phe

Gly

Lys

Gly

Gly

710

Lys

Tyr

Pro

Gln

Gln

790

Glu

Phe

Trp

Gln

Thr
870

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

775

Glu

Asp

Gln

Asp

Ser

855

Asp

Gln

Lys

680

Thr

His

Ser

Asp

Ser

760

Asn

Glu

Phe

Lys

Tyr

840

Gly

Gly

Thr

665

Met

Val

Asn

Ser

Ile

745

Phe

Ala

Ile

Asp

Lys

825

Gly

Ser

Ser

650

Asp

Val

Phe

Ser

Cys

730

Ser

Ser

Thr

Asp

Ile

810

Thr

Met

Val

Phe

379

Phe

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

Tyr

795

Tyr

Arg

Ser

Pro

Thr
875

Leu

Glu

Ser

700

Phe

Lys

Tyr

Asn

Ile

780

Asp

Asp

His

Ser

Gln

860

Gln

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Asp

Glu

Tyr

Ser

845

Phe

Pro

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Thr

Asp

Phe

830

Pro

Lys

Leu

655

Phe

Leu

Asn

Arg

Gly

735

Ser

His

Asn

Ile

Glu

815

Ile

His

Lys

Tyr

Phe

Thr

Pro

Gly

720

Asp

Lys

Pro

Thr

Ser

800

Asn

Ala

Val

Val

Arg
880



Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala
885 890 895

Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gln Ala Ser Arg
900 905 910

Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg
915 920 925

Gln Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn Glu Thr Lys
930 935 940

Thr Tyr Phe Trp Lys Val Gln His His Met Ala Pro Thr Lys Asp Glu
945 950 955 960

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys
965 970 975

Asp Val His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn
980 985 990

Thr Leu Asn Pro Ala His Gly Arg Gln Val Thr Val Gln Glu Phe Ala
995 1000 1005

Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr
1010 1015 1020

Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile Gln Met
1025 1030 1035

Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn
1040 1045 1050

Gly Tyr Ile Met Asp Thr Leu Pro Gly Leu Val Met Ala Gln Asp
1055 1060 1065

Gln Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn
1070 1075 1080

Ile His Ser Ile His Phe Ser Gly His Val Phe Thr Val Arg Lys
1085 1090 1095

Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val

380



Phe

Val

Leu

Ala

Tyr

Ser

Val

Gly

Ile

Asn

Ser

Tyr

Arg

Leu

1100

Glu
1115

Glu
1130

Phe
1145

Ser
1160

Gly
1175

Ile
1190

Asp
1205

Ala
1220

Met
1235

Ser
1250

Gly
1265

Ile
1280

Met
1295

Gly
1310

Thr

Cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Met

Val

Leu

Val

His

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

Glu

Glu

Ile

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Met

Ser

Met

Gly

Ser

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

1105

Leu
1120

Glu
1135

Asn
1150

Asp
1165

Lys
1180

Thr
1195

Met
1210

Ser
1225

Gly
1240

Met
1255

Ile
1270

Thr
1285

Cys
1300

Ala
1315

Pro

His

Lys

Phe

Leu

Lys

Ile

Ser

Lys

Val

Phe

His

Asp

Ile

Ser

Leu

Cys

Gln

Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

Ser

381

Lys

His

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Asn

Asp

Ala

Ala

Thr

Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Ala

1110

Gly
1125

Gly
1140

Pro
1155

Ala
1170

His
1185

Ser
1200

Ile
1215

Ser
1230

Thr
1245

Asn
1260

Ile
1275

Arg
1290

Cys
1305

Gln
1320

Ile

Met

Leu

Ser

Tyr

Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Ile

Trp

Ser

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Thr

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro

Ala



Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Trp

Ala

Gln

Gly

Ser

Ser

Ser

Ser
1325

Arg
1340

Asn
1355

Lys
1370

Ser
1385

His
1400

Gln
1415

Pro
1430

Val
1445

Gln
1460

Ile
1475

Gly
1490

Gly
1505

Gly
1520

Gly

Tyr

Leu

Asn

Val

Met

Gln

Gly

Pro

His

Asp

Arg

Gly

Gly

Gly

Gly

Phe

His

Pro

Thr

Tyr

Trp

Asn

Leu

Gln

Leu

Ser

Ser

Ser

Ser

Ser

Thr

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Val

Gly

Gly

Gly

Gly

Asn

Gln

Glu

Val

Lys

Leu

Asp

Thr

Ala

Thr

Ala

Gly

Gly

Gly

Met
1330

Gly
1345

Trp
1360

Thr
1375

Glu
1390

Phe
1405

Ser
1420

Arg
1435

Leu
1450

Gly
1465

Lys
1480

Ser
1495

Ser
1510

Ser
1525

Ser

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

Asp

Lys

Gly

Gly

Gly

Gly

Ala Thr

Ser Asn

Gln Val

Gln Gly

Leu Ile

Gln Asn

Thr Pro

Leu Arg

Met Glu

Asp Asn

His Pro

Gly Ser

Gly Ser

Gly Ser

Gly Ser
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Trp

Ala

Asp

Val

Ser

Gly

Val

Ile

Val

Ser

Lys

Gly

Gly

Gly

Ser
1335

Trp
1350

Phe
1365

Lys
1380

Ser
1395

Lys
1410

Val
1425

His
1440

Leu
1455

Pro
1470

Thr
1485

Gly
1500

Gly
1515

Gly
1530

Gly

Pro

Arg

Gln

Ser

Ser

Val

Asn

Pro

Gly

Ser

Trp

Ser

Ser

Ser

Ser

Ser

Pro

Lys

Leu

Gln

Lys

Ser

Gln

Cys

Phe

Pro

Gly

Gly

Gly

Gly

Lys

Gln

Thr

Leu

Asp

Val

Leu

Ser

Glu

Ile

Arg

Gly

Gly

Gly

Gly



Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

1535

Gly
1550

Gly
1565

Gly
1580

Gly
1595

Gly
1610

Gly
1625

Gly
1640

Gly
1655

Gly
1670

Gly
1685

Gly
1700

Gly
1715

Gly
1730

Gly
1745

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

1540

Ser
1555

Ser
1570

Ser
1585

Ser
1600

Ser
1615

Ser
1630

Ser
1645

Ser
1660

Ser
1675

Ser
1690

Ser
1705

Ser
1720

Ser
1735

Ser
1750

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly
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Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

1545

Gly
1560

Gly
1575

Gly
1590

Gly
1605

Gly
1620

Gly
1635

Gly
1650

Gly
1665

Gly
1680

Gly
1695

Gly
1710

Gly
1725

Gly
1740

Gly
1755

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly



Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Tyr

His

Asp

Arg

Val

Gly
1760

Gly
1775

Gly
1790

Gly
1805

Gly
1820

Gly
1835

Gly
1850

Gly
1865

Gly
1880

Gly
1895

Val
1910

Tyr
1925

Ile
1940

Thr
1955

Val

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ser

Lys

Cys

Asn

Glu

Tyr

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Gly

Val

Gln

Asp

Pro

His

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ser

Gly

Gly

Val

Met

Glu

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gln

Ser

Lys

Gln

Gln

Val

Ser
1765

Ser
1780

Ser
1795

Ser
1810

Ser
1825

Ser
1840

Ser
1855

Ser
1870

Ser
1885

Cys
1900

Cys
1915

Cys
1930

Asp
1945

Val
1960

Leu

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Asn

Lys

Ala

Gln

Ala

Asn

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Gly Ser

Asp Ile

Ser Glu

Ser Lys

Cys Ser

Leu His

Ala Met
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Gly

Gly

Gly

Gly

Gly

Gly

Gly

Thr

Val

Ala

Cys

Cys

Glu

Gly
1770

Gly
1785

Gly
1800

Gly
1815

Gly
1830

Gly
1845

Gly
1860

Gly
1875

Gly
1890

Ala
1905

Glu
1920

Met
1935

Cys
1950

Thr
1965

Cys

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Ser

Arg

Val

Tyr

Ser

Asn

Lys

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Leu

Asp

Ser

Pro

Gly

Cys

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Gln

Ile

Ile

Thr

Ser

Ser



1970 1975 1980

Pro Arg Lys Cys Ser Lys
1985
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