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<220>
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<223>

<220>
<221>
<222>
<223>

<400>

University College Dublin, National University of Ireland,
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Pseudomonas putida styrene monooxygenase variants

P89649PCO0

GB0812468.7
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2

8

PatentIn version 3.5

1
1

815

DNA
Pseudomonas putida

CDs
(1)..(1248)

styA

CDSs
(1303) ..(1815)

s

1

tyB

atg aaa aag
Met Lys Lys

1

ctt ggc
Leu Gly

gat cgt
Asp Arg

gct cac
Ala His
50

gag tgg
Glu Trp
65

ggt ggg
Gly Gly

cgt gca
Arg Ala

gaa gcc

ctc
Leu

aag
Lys
35

aac
Asn

ccg
Pro

ccg
Pro

gtg
Val

agg

cgt
Arg

ttc
Phe
20

CccCcC

Pro

gcg
Ala

tct
Ser

cag
Gln

gac
Asp
100

ggc

atc
Ile

ctc
Leu

gat
Asp

gtg
Val

gag
Glu

ccc
Pro
85

tac
Tyr

ggc

ggt
Gly

cgc
Arg

gag
Glu

acg
Thr

gag
Glu
70

atg
Met

cgt
Arg

aag

att
Ile

cag
Gln

tac
Tyr

gtg
Val
55

ttt
Phe

cgt
Arg

ctc
Leu

ttc

gtt
Val

cat
His

agt
Ser
40

cag
Gln

ggc
Gly

ttc
Phe

tac
Tyr

tgc

ggt
Gly

gac
Asp

gga
Gly

cgg
Arg

tat
Tyr

tac
Tyr

ctg
Leu
105

tac

gca
Ala
10

gtc
Val

ctg
Leu

gag
Glu

ttc
Phe

ggt
Gly
90

ccg
Pro

gac

ggc
Gly

gac
Asp

cgg
Arg

gtt
Val

ggc
Gly
75

gat
Asp

atg
Met

gcc

act
Thr

gtc
Val

ctc
Leu

gcc
Ala
60

cac
His

ctc
Leu

ctg
Leu

gtg

gcc
Ala

act
Thr

ctg
Leu
45

ctc
Leu

tac
Tyr

aag
Lys

atg
Met

tct

ggc
Gly

gtg
Val
30

aat

Asn

gac
Asp

tac
Tyr

gct
Ala

cgt
Arg
110

gcc

ctc
Leu
15

tac

Tyr

acc
Thr

gtc
Val

tac
Tyr

ccc
Pro
95

gca
Ala

gaa

cat
His

act
Thr

gtt
Val

aat
Asn

gta
Val
80

agc
Ser

ctg
Leu

gat

48

96

144

192

240

288

336

384
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Glu

ctg
Leu

aaa
Lys
145

ttc
Phe

aag
Lys

ggc
Gly

gcg
Ala

cac
His
225

gag
Glu

gct
Ala

gtt
Val

acc
Thr

ggc
Gly
305

gaa

Glu

gag
Glu

ttc
Phe

Ala

gaa
Glu
130

tac
Tyr

gag
Glu

gaa
Glu

gag
Glu

ctg
Leu
210

acc
Thr

aag
Lys

gag
Glu

gtg
Val

atc
Ile
290

cag
Gln

atc
Ile

cgt
Arg

act
Thr

Arg
115

999
Gly

gcc
Ala

aag
Lys

gca
Ala

ctg
Leu
195

gtg
Val

aag
Lys

ctg
Leu

ttc
Phe

cca
Pro
275

atc
Ile

ggc
Gly

ctt
Leu

cgc
Arg

ctg
Leu
355

Gly

ctg
Leu

ctc
Leu

ccg
Pro

ccg
Pro
180

att
Ile

ctc
Leu

tat
Tyr

cgt
Arg

gac
Asp
260

gta
Val

999
Gly

gcg
Ala

gcg
Ala

cgc
Arg
340

agc
Ser

Gly

tcg
Ser

ggc
Gly

caa
Gln
165

att
Ile

gag
Glu

gaa
Glu

gac
Asp

aag
Lys
245

ctg
Leu

ttc
Phe

ctg
Leu

aac
Asn

cac
His
325

cag
Gln

gcc
Ala

Lys

gag
Glu

aag
Lys
150

cgg
Arg

cgce
Arg

att
Ile

aac
Asn

gat
Asp
230

cat
His

gcc
Ala

cgc
Arg

ggc
Gly

atg
Met
310

tct

Ser

gat
Asp

ttc
Phe

Phe

cag
Gln
135

gtg
Val

gca
Ala

gcg
Ala

cca
Pro

cat
His
215

gac
Asp

cat
His

aac
Asn

gac
Asp

gac
Asp
295

gcg
Ala

gtc
Val

cgc
Arg

acg
Thr

Cys
120

tat
Tyr

ttc
Phe

ctg
Leu

gtg
Val

acc
Thr
200

att
Ile

ccg
Pro

cct
Pro

agt
Ser

ggt
Gly
280

atc
Ile

tcc
Ser

tac
Tyr

gtg
Val

gaa
Glu
360

Tyr

gat
Asp

gag
Glu

tgc
Cys

act
Thr
185

ctg
Leu

ggt
Gly

cgt
Arg

tcc
Ser

tct
Ser
265

cat
His

cag
Gln

tat
Tyr

gac
Asp

ctg
Leu
345

ctt
Leu

Asp

ctg

Leu

aag
Lys

gtt
Val
170

atg
Met

tcg
Ser

agc
Ser

gcg
Ala

gtt
Val
250

ctg
Leu

gcg
Ala

gca
Ala

gcg
Ala

ctg
Leu
330

tgc
Cys

ccg
Pro

Ala

ctg
Leu

cag
Gln
155

ggt
Gly

tcc
Ser

ttc
Phe

gat
Asp

ttc
Phe
235

gcc
Ala

gac
Asp

acc
Thr

act
Thr

gca
Ala
315

cgc

Arg

gcc
Ala

ccg
Pro

Val

gtt
Val
140

tcc
Ser

ctc
Leu

ttc
Phe

aat
Asn

ctg
Leu
220

ctc
Leu

gag
Glu

atc
Ile

ctc
Leu

gtc
Val
300

tgg
Trp

ttc
Phe

acc
Thr

gaa
Glu

Ser
125

gtg
Val

gaa
Glu

ttc
Phe

tcg
Ser

ggc
Gly
205

gaa
Glu

gat
Asp

cgc
Arg

ctc
Leu

aat
Asn
285

gat
Asp

att
Ile

agc
Ser

cgc
Arg

ttc
Phe
365

Ala

tgc
Cys

aac
Asn

aag
Lys

cca
Pro
190

atg
Met

gtc
Val

ctg
Leu

atc
Ile

cag
Gln
270

aac
Asn

ccg
Pro

ctg
Leu

gaa
Glu

tgg
Trp
350

ctc
Leu

Glu

act
Thr

tcg
Ser

ggc
Gly
175

gg9g
Gly

agc
Ser

ctc
Leu

atg
Met

gat
Asp
255

ggc
Gly

ggc
Gly

gtc
Val

ggc
Gly

cac
His
335

acc
Thr

acc
Thr

Asp

ggt
Gly

cce
Pro
160

atc
Ile

cat
His

aca
Thr

gcc
Ala

ctg
Leu
240

ccg
Pro

ggt
Gly

aaa
Lys

ttg
Leu

gag
Glu
320

ctg
Leu

aac
Asn

ttc
Phe

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104



10

15

20

25

30

35

40

45

50

55

60

ctt
Leu

aac
Asn
385

cgt
Arg

cag
Gln
370

ttc
Phe

atc
Ile

atc
Ile

aac
Asn

ggt
Gly

ctg
Leu

tat
Tyr

cag
Gln

agc
Ser

ccg
Pro

tgg
Trp
405

cag
Gln

gaa
Glu
390

tgc
Cys

agc
Ser
375

ctt

Leu

agc
Ser

cgt
Arg

cag
Gln

cag
Gln

gaa
Glu

tgg
Trp

tac
Tyr

atg
Met

gat
Asp

gca
Ala
410

gct
Ala

cgc
Arg
395

ccc
Pro

cgctattgct ccgctggtca aggccagcgg agccctaact

acg
Thr

cag
Gln

act
Thr

atc
Ile
465

atg
Met

ggt
Gly

gat
Asp

ctg
Leu

gaa
Glu
545

gtg
Val

tat
Tyr

tta
Leu

gcg
Ala

gac
Asp
450

agt
Ser

cat
His

gaa
Glu

ggc
Gly

cgg
Arg
530

gta
Val

ccg
Pro

cac
His

aaa
Lys

gtt
Val
435

gag
Glu

ctg
Leu

gag
Glu

agt
Ser

act
Thr
515

gac

Asp

cac
His

gag
Glu

ggc
Gly

aaa
Lys
420

gca
Ala

ggc
Gly

gac
Asp

ctg
Leu

cag
Gln
500

cct
Pro

gcc
Ala

gac
Asp

gcg
Ala

aac
Asn
580

gat
Asp

ctg
Leu

gaa
Glu

ccg
Pro

ctg
Leu
485

aag
Lys

cct
Pro

atg
Met

cac
His

aat
Asn
565

ccg
Pro

gtg
Val

ttc
Phe

gtg
Val

ccg
Pro
470

act
Thr

atg
Met

cct
Pro

gcc
Ala

acg
Thr
550

gcc

Ala

ttg
Leu

gtg
Val

gcg
Ala

cat
His
455

act
Thr

caa
Gln

tta
Leu

gct
Ala

tgg
Trp
535

ctc
Leu

ccc
Pro

ccg
Pro

gtg
Val

acg
Thr
440

ggc
Gly

gtg
Val

ggc
Gly

tcg
Ser

ttc
Phe
520

ttc
Phe

ttc
Phe

cag
Gln

ctg
Leu

gat
Asp
425

gga
Gly

atg
Met

atg
Met

gga
Gly

gca
Ala
505

aca
Thr

gaa
Glu

att
Ile

ccg
Pro

aat
Asn
585

atc
Ile

att
Ile

acg
Thr

gtg
Val

cgc
Arg
490

ttc
Phe

gtt
Val

tgc
Cys

gcg
Ala

ctg
Leu
570

tga

gac
Asp

gcg
Ala

gtg
vVal

tcc
Ser
475

ttc
Phe

ttc
Phe

cag
Gln

gag
Glu

cgc
Arg
555

ctg
Leu

gat
Asp
380

ttc
Phe

act
Thr

gag
Glu

tcc
Ser

att
Ile

ttc
Phe

agc
Ser

gcg
Ala

acg
Thr

ccg
Pro

gcc
Ala
415

cctgggtgat tcaa

tcc
Ser

gtt
Val

aac
Asn
460

ctg
Leu

ggc
Gly

agc
Ser

gcc
Ala

gtg
Val
540

gtt
Val

ttc
Phe

acc
Thr

ctc
Leu
445

agc
Ser

aag
Lys

gtc
Val

aag
Lys

ggc
Gly
525

gag
Glu

agc
Ser

ttt
Phe

agc
Ser
430

agc
Ser

ttc
Phe

tcg
Ser

agc
Ser

cgt
Arg
510

ctc

Leu

agc
Ser

gcc
Ala

gcc
Ala

ttc
Phe

gcg
Ala

acc
Thr

ggc
Gly

ctc
Leu
495

gtg
Val

ccc
Pro

acg
Thr

tgt
Cys

agc
Ser
575

gac
Asp

gaa
Glu
400

tga

atg
Met

cgc
Arg

gag
Glu

tcc
Ser

cgt
Arg
480

ctg
Leu

atc
Ile

act
Thr

gtt
Val

gga
Gly
560

cgt
Arg

1152

1200

1248

1305

1353

1401

1449

1497

1545

1593

1641

1689

1737

1785

1815
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<210>
<211>
<212>
<213>

<400>

2
4

15

PRT
Pseudomonas putida

2

Met Lys Lys

1

Leu

Asp

Ala

Glu

65

Gly

Arg

Glu

Leu

Lys

145

Phe

Lys

Gly

Ala

Gly

Arg

His

50

Trp

Gly

Ala

Ala

Glu

130

Tyr

Glu

Glu

Glu

Leu
210

Leu

Lys

35

Asn

Pro

Pro

Val

Arg

115

Gly

Ala

Lys

Ala

Leu

195

Val

Arg

Phe

20

Pro

Ala

Ser

Gln

Asp

100

Gly

Leu

Leu

Pro

Pro

180

Ile

Leu

Ile

Leu

Asp

Val

Glu

Pro

85

Tyr

Gly

Ser

Gly

Gln

165

Ile

Glu

Glu

Gly

Arg

Glu

Thr

Glu

70

Met

Arg

Lys

Glu

Lys

150

Arg

Arg

Ile

Asn

Ile

Gln

Tyr

Val

55

Phe

Arg

Leu

Phe

Gln

135

Val

Ala

Ala

Pro

His
215

Val

His

Ser

40

Gln

Gly

Phe

Tyr

Cys

120

Tyr

Phe

Leu

Val

Thr

200

Ile

Gly

Asp

25

Gly

Arg

Tyr

Tyr

Leu

105

Tyr

Asp

Glu

Cys

Thr

185

Leu

Gly

Ala

10

Val

Leu

Glu

Phe

Gly

90

Pro

Asp

Leu

Lys

Val

170

Met

Ser

Ser

Gly

Asp

Arg

Val

Gly

75

Asp

Met

Ala

Leu

Gln

155

Gly

Ser

Phe

Asp

Thr

Val

Leu

Ala

60

His

Leu

Leu

Val

Val

140

Ser

Leu

Phe

Asn

Leu
220

Ala

Thr

Leu

45

Leu

Tyr

Lys

Met

Ser

125

Val

Glu

Phe

Ser

Gly

205

Glu

Gly

Val

30

Asn

Asp

Tyr

Ala

Arg

110

Ala

Cys

Asn

Lys

Pro

190

Met

Val

Leu

15

Tyr

Thr

Val

Tyr

Pro

95

Ala

Glu

Thr

Ser

Gly

175

Gly

Ser

Leu

His
Thr
Val
Asn
Val
80

Ser
Leu
Asp
Gly
Pro
160
Ile
His

Thr

Ala
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His

225

Glu

Ala

Val

Thr

Gly

305

Glu

Glu

Phe

Leu

Asn

385

Arg

Thr

Lys

Glu

Val

Ile

290

Gln

Ile

Arg

Thr

Gln

370

Phe

Ile

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

<400>

3
1

Lys

Leu

Phe

Pro

275

Ile

Gly

Leu

Arg

Leu

355

Ile

Asn

Gly

70

PRT
Pseudomonas putida

3 B

Tyr

Arg

Asp

260

Val

Gly

Ala

Ala

Arg

340

Ser

Leu

Tyr

Gln

Asp

Lys

245

Leu

Phe

Leu

Asn

His

325

Gln

Ala

Ser

Pro

Trp
405

Asp

230

His

Ala

Arg

Gly

Met

310

Ser

Asp

Phe

Gln

Glu
390

Cys

Asp

His

Asn

Asp

Asp

295

Ala

Val

Arg

Thr

Ser

375

Leu

Ser

Pro

Pro

Ser

Gly

280

Ile

Ser

Tyr

Val

Glu

360

Arg

Gln

Gln

Arg

Ser

Ser

265

His

Gln

Tyr

Asp

Leu

345

Leu

Glu

Trp

Tyr

Ala

Val

250

Leu

Ala

Ala

Ala

Leu

330

Cys

Pro

Met

Asp

Ala
410

Phe

235

Ala

Asp

Thr

Thr

Ala

315

Arg

Ala

Pro

Ala

Arg

395

Pro

Leu

Glu

Ile

Leu

Val

300

Trp

Phe

Thr

Glu

Asp

380

Phe

Thr

Asp

Arg

Leu

Asn

285

Asp

Ile

Ser

Arg

Phe

365

Glu

Ser

Ile

Leu

Ile

Gln

270

Asn

Pro

Leu

Glu

Trp

350

Leu

Phe

Ser

Ala

Met

Asp

255

Gly

Gly

Val

Gly

His

335

Thr

Thr

Thr

Pro

Ala
415

Leu

240

Pro

Gly

Lys

Leu

Glu

320

Leu

Asn

Phe

Asp

Glu
400

Met Thr Leu Lys Lys Asp Val Val Val Asp Ile Asp Ser Thr Ser Phe

1

Arg Gln Ala

5

10

15

Val Ala Leu Phe Ala Thr Gly Ile Ala Val Leu Ser Ala

20

25

30
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Glu

Ser

Arg

65

Leu

Ile

Thr

Val

Gly

145

Arg

Thr

Ile

50

Met

Gly

Asp

Leu

Glu

130

Val

Tyr

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<400>
atg aaa aag cgt atc ggt att gtt ggt gca ggc act gcc ggc ctc cat
Met Lys Lys Arg Ile Gly Ile Val Gly Ala Gly Thr Ala Gly Leu His

1

4

Asp

35

Ser

His

Glu

Gly

Arg

115

Val

Pro

His

1815
DNA
Unknown

Glu

Leu

Glu

Ser

Thr

100

Asp

His

Glu

Gly

variant

CDs
(1)..(1248)

styA

CDS
{1303)..(1815)
styB

4

Gly

Asp

Leu

Gln

85

Pro

Ala

Asp

Ala

Asn
165

5

Glu

Pro

Leu

70

Lys

Pro

Met

His

Asn

150

Pro

Val

Pro

55

Thr

Met

Pro

Ala

Thr

135

Ala

Leu

His

40

Thr

Gln

Leu

Ala

Trp

120

Leu

Pro

Pro

Gly

Val

Gly

Ser

Phe

105

Phe

Phe

Gln

Leu

Met

Met

Gly

Ala

90

Thr

Glu

Ile

Pro

Asn
170

10

Thr

Val

Arg

75

Phe

vVal

Cys

Ala

Leu
155

Val

Ser

60

Phe

Phe

Gln

Glu

Arg

140

Leu

Asn

45

Leu

Gly

Ser

Ala

Val

125

Val

Phe

Ser

Lys

Val

Lys

Gly

110

Glu

Ser

Phe

Phe

Ser

Ser

Arg

Leu

Ser

Ala

Ala

15

Thr

Gly

Leu

80

Val

Pro

Thr

Cys

Ser
160
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ctt
Leu

gat
Asp

gct
Ala

gag
Glu
65

ggt
Gly

cgt
Arg

gaa
Glu

ctg
Leu

aaa
Lys
145

ttc
Phe

aag
Lys

ggc
Gly

gcg
Ala

cac
His
225

gag
Glu

gct
Ala

ggc
Gly

cgt
Arg

cac
His
50

tgg
Trp

999
Gly

gca
Ala

gcc
Ala

gaa
Glu
130

tac
Tyr

gag
Glu

gaa
Glu

gag
Glu

ctg
Leu
210

acc
Thr

aag
Lys

gag
Glu

ctc
Leu

aag
Lys
35

aac
Asn

ccg
Pro

ccg
Pro

gtg
Val

agg
Arg
115

ggg
Gly

gcc
Ala

aag
Lys

gca
Ala

ctg
Leu
195

gtg
Val

aag
Lys

ctg
Leu

ttc
Phe

ttc
Phe
20

ccc
Pro

gcg
Ala

tct
Ser

cag
Gln

gac
Asp
100

ggc
Gly

ctg
Leu

ctc
Leu

ccg
Pro

ccg
Pro
180

att
Ile

ctc
Leu

tat
Tyr

cgt
Arg

gac
Asp

ctc
Leu

gat
Asp

gtg
Val

gag
Glu

ccc
Pro
85

tac
Tyr

ggce
Gly

tcg
Ser

ggc
Gly

caa
Gln
165

att
Ile

gag
Glu

gaa
Glu

gac
Asp

aag
Lys
245

ctg
Leu

cgc
Arg

gag
Glu

acg
Thr

gag
Glu
70

atg
Met

cgt
Arg

aag
Lys

gag
Glu

agg
Arg
150

cgg
Arg

cgc
Arg

att
Ile

aac
Asn

gat
Asp
230

cat

His

gcc
Ala

cag
Gln

tac
Tyr

gtg
Val
55

ttt
Phe

cgt
Arg

ctc
Leu

ttc
Phe

cag
Gln
135

gtg
Val

gca
Ala

gcg
Ala

ccCa
Pro

cat
His
215
gac

Asp

cat
His

aac
Asn

cat
His

agt
Ser
40

cag
Gln

ggc
Gly

ctc
Leu

tac
Tyr

tgc
Cys
120

tat
Tyr

ttc
Phe

ctg
Leu

gtg
Val

acc
Thr
200

att
Ile

ccg
Pro

cct
Pro

agt
Ser

gac
Asp
25

gga
Gly

cgg
Arg

tat
Tyr

tac
Tyr

ctg
Leu
105

tac
Tyr

gat
Asp

gag
Glu

tgc
Cys

act
Thr
185

ctg

Leu

ggt
Gly

cgt
Arg

tcc
Ser

tct
Ser

gtc
Val

ctg
Leu

gag
Glu

ttc
Phe

ggt
Gly
90

ccg
Pro

gac
Asp

ctg
Leu

aag
Lys

gtt
Val
170

atg
Met

tcg
Ser

agc
Ser

gcg
Ala

gtt
Val
250

ctg
Leu

gac
Asp

cgg
Arg

gtt
Val

ggc
Gly
75

gat
Asp

atg
Met

gcc
Ala

ctg
Leu

cag
Gln
155

ggt
Gly

tcc
Ser

ttc
Phe

gat
Asp

ttc
Phe
235

gcc

Ala

gac
Asp

gtc
Val

ctc
Leu

gcc
Ala
60

cac
His

ctc
Leu

ctg
Leu

gtg
Val

gtt
Val
140

tcc
Ser

ctc
Leu

ttc
Phe

aat
Asn

ctg
Leu
220

ctc

Leu

gag
Glu

atc
Ile

act
Thr

ctg
Leu
45

ctc
Leu

tac
Tyr

aag
Lys

atg
Met

tct
Ser
125

gtg
Val

gaa
Glu

ttc
Phe

tcg
Ser

ggc
Gly
205

gaa
Glu

gat
Asp

cgce
Arg

ctc
Leu

gtg
Val
30

aat
Asn

gac
Asp

tac
Tyr

gct
Ala

cgt
Arg
110

gcc
Ala

tgc
Cys

aac
Asn

aag
Lys

cca
Pro
190

atg
Met

gtc
Val

ctg
Leu

atc
Ile

cag
Gln

tac
Tyr

acc
Thr

gtc
Val

tac
Tyr

ccc
Pro
95

gca
Ala

gaa
Glu

act
Thr

tcg
Ser

ggc
Gly
175

999
Gly

agc
Ser

ctc
Leu

atg
Met

gat
Asp
255

ggc
Gly

act
Thr

gtt
Val

aat
Asn

gta
Val
80

agc
Ser

ctg
Leu

gat
Asp

ggt
Gly

ccc
Pro
160

atc
Ile

cat
His

aca
Thr

gcc
Ala

ctg
Leu
240

ccg

Pro

ggt
Gly

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816
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gtt
Val

acc
Thr

ggc
Gly
305

gaa
Glu

gag
Glu

ttc
Phe

ctt
Leu

aac
Asn
385

cgt
Arg

gtg
Val

atc
Ile
290

cag
Gln

atc
Ile

cgt
Arg

act
Thr

cag
Gln
370

ttc
Phe

atc
Ile

cca
Pro
275

atc
Ile

ggc
Gly

ctt
Leu

cgc
Arg

ctg
Leu
355

atc
Ile

aac
Asn

ggt
Gly

260

gta
Val

999
Gly

gcg
Ala

gcg
Ala

cgc
Arg
340

agc

Ser

ctg
Leu

tat
Tyr

cag
Gln

ttc
Phe

ctg
Leu

aac
Asn

cac
His
325

cag
Gln

gcc
Ala

agce
Ser

ccg
Pro

tgg
Trp
405

cgc
Arg

ggce
Gly

atg
Met
310

tct
Ser

gat
Asp

ttc
Phe

cag
Gln

gaa
Glu
390

tgc
Cys

gac
Asp

gac
Asp
295

gcg
Ala

gtc
Val

cgc
Arg

acg
Thr

agc
Ser
375

ctt

Leu

agc
Ser

ggt
Gly
280

atc
Ile

tcc
Ser

tac
Tyr

gtg
Val

gaa
Glu
360

cgt
Arg

cag
Gln

cag
Gln

265

cat
His

cag
Gln

tat
Tyr

gac
Asp

ctg
Leu
345

ctt

Leu

gaa
Glu

tgg
Trp

tac
Tyr

gcg
Ala

gca
Ala

gcg
Ala

ctg
Leu
330

tgc
Cys

ccg
Pro

atg
Met

gat
Asp

gca
Ala
410

acc
Thr

act
Thr

gca
Ala
315

cgc
Arg

gcc
Ala

ccg
Pro

gct
Ala

cgc
Arg
395

ccc
Pro

cgctattgct ccgctggtca aggccagcgg agccctaact

acg
Thr

cag
Gln

act
Thr

atc
Ile
465

atg
Met

tta
Leu

gcg
Ala

gac
Asp
450

agt

Ser

cat
His

aaa
Lys

gtt
Val
435

gag
Glu

ctg
Leu

gag
Glu

aaa
Lys
420

gca

Ala

ggc
Gly

gac
Asp

ctg
Leu

gat
Asp

ctg
Leu

gaa
Glu

ccg
Pro

ctg
Leu
485

gtg
Val

ttc
Phe

gtg
Val

ccg
Pro
470

act
Thr

gtg
Val

gcg
Ala

cat
His
455

act
Thr

caa
Gln

gtg
Val

acg
Thr
440

ggc
Gly

gtg
Val

ggc
Gly

gat
Asp
425

gga
Gly

atg
Met

atg
Met

gga
Gly

atc
Ile

att
Ile

acg
Thr

gtg
Val

cgc
Arg
490

gac
Asp

gcg
Ala

gtg
Val

tcc
Ser
475

ttc
Phe

ctc
Leu

gtc
Val
300

tgg
Trp

ttc
Phe

acc
Thr

gaa
Glu

gat
Asp
380

ttc
Phe

act
Thr

aat
Asn
285

gat
Asp

att
Ile

agc
Ser

cgc
Arg

ttc
Phe
365

gag
Glu

tcc
Ser

att
Ile

270

aac
Asn

ccg
Pro

ctg
Leu

gaa
Glu

tgg
Trp
350

ctc
Leu

ttc
Phe

agc
Ser

gcg
Ala

ggce
Gly

gtc
Val

ggc
Gly

cac
His
335

acc
Thr

acc
Thr

acg
Thr

ccg
Pro

gcc
Ala
415

cctgggtgat tcaa

tcc
Ser

gtt
Val

aac
Asn
460
cﬁg
Leu

ggc
Gly

acc
Thr

ctc
Leu
445

agc

Ser

aag
Lys

gtc
Val

agc
Ser
430

agc

Ser

ttc
Phe

tcg
Ser

agc
Ser

ttc
Phe

gcg
Ala

acc
Thr

ggc
Gly

ctc
Leu
495

aaa
Lys

ttg
Leu

gag
Glu
320

ctg
Leu

aac
Asn

ttc
Phe

gac
Asp

gaa
Glu
400

tga

atg
Met

cgc
Arg

gag
Glu

tcc
Ser

cgt
Arg
480

ctg
Leu

864

912

960

1008

1056

1104

1152

1200

1248

1305

1353

1401

1449

1497

1545
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ggt
Gly

gat
Asp

ctg
Leu

gaa
Glu
545

gtg
Val

tat
Tyr

gaa
Glu

ggc
Gly

cgg
Arg
530

gta
Val

ccg
Pro

cac
His

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

<220>
<223>

<400>

agt
Ser

act
Thr
515

gac
Asp

cac
His

gag
Glu

ggc
Gly

415
PRT

cag
Gln
500

cct
Pro

gce
Ala

gac
Asp

gcg
Ala

aac
Asn
580

Unknown

aag
Lys

cct
Pro

atg
Met

cac
His

agt
Ser
565

ccg
Pro

atg
Met

cct
Pro

gcc
Ala

acg
Thr
550

gcc
Ala

ttg
Leu

tta
Leu

gct
Ala

tgg
Trp
535

ctc
Leu

ccc
Pro

ccg
Pro

Synthetic Construct

5

Met Lys Lys

1

Leu

Asp

Ala

Glu

65

Gly

Arg

Gly

Arg

His

50

Trp

Gly

Ala

Leu

Lys

35

Asn

Pro

Pro

Val

Arg

Phe

20

Pro

Ala

Ser

Gln

Asp
100

Ile

Leu

Asp

Val

Glu

Pro

85

Tyr

Gly

Arg

Glu

Thr

Glu

70

Met

Arg

Ile

Gln

Tyr

Val

55

Phe

Arg

Leu

tcg
Ser

ttc
Phe
520

ttc
Phe

ttc
Phe

cag
Gln

ctg
Leu

Val

His

Ser

40

Gln

Gly

Leu

Tyr

gca
Ala
505

aca

Thr

gaa
Glu

att
Ile

ccg
Pro

aat
Asn
585

Gly

Asp

25

Gly

Arg

Tyxr

Tyr

Leu
105

ttc
Phe

gtt
Val

tgc
Cys

gcg
Ala

ctg
Leu
570

tga

Ala

10

Val

Leu

Glu

Phe

Gly

90

Pro

ttc
Phe

cag
Gln

gag
Glu

cgc
Arg
555

ctg
Leu

Gly

Asp

Arg

Val

Gly

75

Asp

Met

agc
Ser

gcc
Ala

gtg
Val
540

gtt
Val

ttc
Phe

Thr

Val

Leu

Ala

60

His

Leu

Leu

aag
Lys

ggc
Gly
525

gag
Glu

agc
Ser

ttt
Phe

Ala

Thr

Leu

45

Leu

Tyr

Lys

Met

cgt
Arg
510

ctc

Leu

agc
Ser

gcc
Ala

gcc
Ala

Gly

Val

30

Asn

Asp

Tyr

Ala

Arg
110

gtg
Val

ccc
Pro

acg
Thr

tgt
Cys

agc
Ser
575

Leu
15

Tyr
Thr
Val
Tyr
Pro
95

Ala

atc
Ile

act
Thr

gtt
Val

gga
Gly
560

cgt
Arg

His

Thr

Val

Asn

Val

80

Ser

Leu

1593

1641

1689

1737

1785

1815
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Glu

Leu

Lys

145

Phe

Lys

Gly

Ala

His

225

Glu

Ala

Val

Thr

Gly

305

Glu

Glu

Phe

Ala

Glu

130

Tyr

Glu

Glu

Glu

Leu

210

Thr

Lys

Glu

Val

Ile

290

Gln

Ile

Arg

Thr

Arg

115

Gly

Ala

Lys

Ala

Leu

195

Val

Lys

Leu

Phe

Pro

275

Ile

Gly

Leu

Arg

Leu

Gly

Leu

Leu

Pro

Pro

180

Ile

Leu

Tyr

Arg

Asp

260

Val

Gly

Ala

Ala

Arg

340

Ser

Gly

Ser

Gly

Gln

165

Ile

Glu

Glu

Asp

Lys

245

Leu

Phe

Leu

Asn

His

325

Gln

Ala

Lys

Glu

Arg

150

Arg

Arg

Ile

Asn

Asp

230

His

Ala

Arg

Gly

Met

310

Ser

Asp

Phe

Phe

Gln

135

Val

Ala

Ala

Pro

His

215

Asp

His

Asn

Asp

Asp

295

Ala

Val

Arg

Thr

Cys

120

Tyr

Phe

Leu

Val

Thr

200

Ile

Pro

Pro

Ser

Gly

280

Ile

Ser

Tyr

Val

Glu

Tyr

Asp

Glu

Cys

Thr

185

Leu

Gly

Arg

Ser

Ser

265

His

Gln

Tyr

Asp

Leu

345

Leu

10

Asp

Leu

Lys

Val

170

Met

Ser

Ser

Ala

Val

250

Leu

Ala

Ala

Ala

Leu

330

Cys

Pro

Ala

Leu

Gln

155

Gly

Ser

Phe

Asp

Phe

235

Ala

Asp

Thr

Thr

Ala

315

Arg

Ala

Pro

Val

Val

140

Ser

Leu

Phe

Asn

Leu

220

Leu

Glu

Ile

Leu

Val

300

Trp

Phe

Thr

Glu

Ser

125

Val

Glu

Phe

Ser

Gly

205

Glu

Asp

Arg

Leu

Asn

285

Asp

Ile

Ser

Arg

Phe

Ala

Cys

Asn

Lys

Pro

190

Met

Val

Leu

Ile

Gln

270

Asn

Pro

Leu

Glu

Trp

350

Leu

Glu

Thr

Ser

Gly

175

Gly

Ser

Leu

Met

Asp

255

Gly

Gly

Val

Gly

His

335

Thr

Thr

Asp

Gly

Pro

160

Ile

His

Thr

Ala

Leu

240

Pro

Gly

Lys

Leu

Glu

320

Leu

Asn

Phe
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355

Leu Gln Ile Leu Ser

370

Asn Phe Asn Tyr Pro

385

Arg Ile Gly Gln Trp

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

<220>
<223>

<400>

Met

Arg

Glu

Ser

Arg

Leu

Ile

Thr

Val

Gly

Thr

Gln

Thr

Ile

50

Met

Gly

Asp

Leu

Glu

130

Val

6
170
PRT

Unknown

405

Gln

Glu
390

Cys

Ser
375

Leu

Ser

Synthetic Construct

6

Leu

Ala

Asp

35

Ser

His

Glu

Gly

Arg

115

Val

Pro

Lys

Val

20

Glu

Leu

Glu

Ser

Thr

100

Asp

His

Glu

Lys

5

Ala

Gly

Asp

Leu

Gln

85

Pro

Ala

Asp

Ala

Asp

Leu

Glu

Pro

Leu

70

Lys

Pro

Met

His

Ser

Val

Phe

Val

Pro

55

Thr

Met

Pro

Ala

Thr

135

Ala

360

Arg

Gln

Gln

Val

Ala

His

40

Thr

Gln

Leu

Ala

Trp

120

Leu

Pro

Glu

Trp

Tyr

Val

Thr

25

Gly

Val

Gly

Ser

Phe

105

Phe

Phe

Gln

11

Met

Asp

Ala
410

Asp

10

Gly

Met

Met

Gly

Ala

90

Thr

Glu

Ile

Pro

Ala

Arg

395

Pro

Ile

Ile

Thr

Val

Arg

75

Phe

Val

Cys

Ala

Leu

Asp
380

Phe

Thr

Asp

Ala

Val

Ser

60

Phe

Phe

Gln

Glu

Arg

140

Leu

365

Glu

Ser

Ile

Ser

Val

Asn

45

Leu

Gly

Ser

Ala

Val

125

Val

Phe

Phe

Ser

Ala

Thr

Leu

30

Ser

Lys

Val

Lys

Gly

110

Glu

Ser

Phe

Thr

Pro

Ala
415

Ser

15

Ser

Phe

Ser

Ser

Arg

95

Leu

Ser

Ala

Ala

Asp

Glu
400

Phe

Ala

Thr

Gly

Leu

80

Val

Pro

Thr

Cys

Ser
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145

150

12

Arg Tyr His Gly Asn Pro Leu Pro Leu Asn

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
atg aaa aag
Met Lys Lys

1

ctt
Leu

gat
Asp

gct
Ala

gag
Glu
65

ggt
Gly

cgt
Arg

gaa
Glu

ctg
Leu

ggc
Gly

cgt
Arg

cac
His
50

tgg
Trp

999
Gly

gca
Ala

gcc
Ala

gaa
Glu
130

7
1823
DNA

Unknown

variant

CDS

165

(1)..(1305)

styA

CDS

(1311)..(1823)

StyB

7

ctc
Leu

aag
Lys
35

aac
Asn

ccg
Pro

ccg
Pro

gtg
Val

agg
Arg
115

999
Gly

cgt
Arg

ttc
Phe
20

cce
Pro

gcg
Ala

tct
Ser

cag
Gln

gac
Asp
100

ggc
Gly

ctg
Leu

atc
Ile

ctc
Leu

gat
Asp

gtg
Val

gag
Glu

ccc
Pro
85

tac

Tyr

ggce
Gly

tcg
Ser

ggt
Gly

cgc
Arg

gag
Glu

acg
Thr

gag
Glu
70

atg
Met

cgt
Arg

aag
Lys

gag
Glu

att
Ile

cag
Gln

tac
Tyr

gtg
Val
55

ttt
Phe

cgt
Arg

ctc
Leu

ttc
Phe

cag
Gln
135

gtt
Val

cat
His

agt
Ser
40

cag
Gln

ggc
Gly

ctc
Leu

tac
Tyr

tgc
Cys
120

tat
Tyr

ggt
Gly

gac
Asp
25

gga
Gly

cgg
Arg

tat
Tyr

tac
Tyr

ctg
Leu
105

tac

Tyr

gat
Asp

170

gca
Ala
10

gtc
Val

ctg
Leu

gag
Glu

ttc
Phe

ggt
Gly
90

ccg
Pro

gac
Asp

ctg
Leu

155

ggc
Gly

gac
Asp

cgg
Arg

gtt
Val

ggc
Gly
75

gat
Asp

atg
Met

gcc
Ala

ctg
Leu

act
Thr

gtc
Val

ctc
Leu

gcc
Ala
60

cac
His

ctc
Leu

ctg
Leu

gtg
Val

gtt
Val
140

gcc
Ala

act
Thr

ctg
Leu
45

ctc
Leu

tac
Tyr

aag
Lys

atg
Met

tct
Ser
125

gtg
Val

ggc
Gly

gtg
Val
30

aat
Asn

gac
Asp

tac
Tyr

gct
Ala

cgt
Arg
110

gcc

Ala

tgc
Cys

ctc
Leu
15

tac
Tyr

acc
Thr

gtc
Val

tac
Tyr

ccce
Pro
95

gca
Ala

gaa
Glu

act
Thr

160

cat
His

act
Thr

gtt
Val

aat
Asn

gta
Val
80

agc

Ser

ctg
Leu

gat
Asp

ggt
Gly

48

96

144

192

240

288

336

384

432
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aaa
Lys
145

ttc
Phe

aag
Lys

ggc
Gly

gcg
Ala

cac
His
225

gag
Glu

gct
Ala

gtt
Val

acc
Thr

ggc
Gly
305

gaa
Glu

gag
Glu

ttc
Phe

ctt
Leu

aac

tac
Tyr

gag
Glu

gaa
Glu

gag
Glu

ctg
Leu
210

acc
Thr

aag
Lys

gag
Glu

gtg
Val

atc
Ile
290

cag

Gln

atc
Ile

cgt
Arg

act
Thr

cag
Gln
370

ttc

gcc
Ala

aag
Lys

gca
Ala

ctg
Leu
195

gtg
Val

aag
Lys

ctg
Leu

ttc
Phe

cca
Pro
275

atc
Ile

ggc
Gly

ctt
Leu

cgc
Arg

ctg
Leu
355

atc
Ile

aac

ctc
Leu

ccg
Pro

ccg
Pro
180

att
Ile

ctc
Leu

tat
Tyr

cgt
Arg

gac
Asp
260

gta
Val

999
Gly

gcg
Ala

gcg
Ala

cge
Arg
340

agc
Ser

ctg
Leu

tat

ggc
Gly

caa
Gln
165

att
Ile

gag
Glu

gaa
Glu

gac
Asp

aag
Lys
245

ctg

Leu

ttc
Phe

ctg
Leu

aac
Asn

cac
His
325

cag
Gln

gcc
Ala

agc
Ser

ccg

agg
Arg
150

cgg
Arg

cgc
Arg

att
Ile

aac
Asn

gat
Asp
230

cat

His

gcc
Ala

cgc
Arg

ggc
Gly

atg
Met
310

tct
Ser

gat
Asp

ttc
Phe

cag
Gln

gaa

gtg
Val

gca
Ala

gcg
Ala

cca
Pro

cat
His
215

gac
Asp

cat
His

aac
Asn

gac
Asp

gac
Asp
295

gcg
Ala

gtc
Val

cgc
Arqg

acg
Thr

agc
Ser
375

ctt

ttc
Phe

ctg
Leu

gtg
Val

acc
Thr
200

att
Ile

ccg
Pro

cct
Pro

agt
Ser

ggt
Gly
280

atc

Ile

tcc
Ser

tac
Tyr

gtg
Val

gaa
Glu
360

cgt
Arg

cag

gag
Glu

tgc
Cys

act
Thr
185

ctg
Leu

ggt
Gly

cgt
Arg

tcc
Ser

tct
Ser
265

cat

His

cag
Gln

tat
Tyr

gac
Asp

ctg
Leu
345

ctt
Leu

gaa
Glu

tgg

13

aag
Lys

gtt
Val
170

atg
Met

tcg
Ser

agc
Ser

gcg
Ala

gtt
Val
250

ctg

Leu

gcg
Ala

gca
Ala

gcg
Ala

ctg
Leu
330

tgc
Cys

ccg
Pro

atg
Met

gat

cag
Gln
155

ggt
Gly

tcc
Ser

ttc
Phe

gat

Asp-

ttc
Phe
235

gcc

Ala

gac
Asp

acc
Thr

act
Thr

gca
Ala
315

cgc
Arg

gcc
Ala

ccg
Pro

gct
Ala

cgce

tcc
Ser

ctc
Leu

ttc
Phe

aat
Asn

ctg
Leu
220

ctc
Leu

gag
Glu

atc
Ile

ctc
Leu

gtc
Val
300

tgg
Trp

ttc
Phe

acc
Thr

gaa
Glu

gat
Asp
380

ttc

gaa
Glu

ttc
Phe

tcg
Ser

ggc
Gly
205

gaa
Glu

gat
Asp

cgc
Arg

ctc
Leu

aat
Asn
285

gat
Asp

att
Ile

agc
Ser

cgc
Arg

ttc
Phe
365

gag
Glu

tcc

aac
Asn

aag
Lys

cca
Pro
190

atg
Met

gtc
Val

ctg
Leu

atc
Ile

cag
Gln
270

aac

Asn

ccg
Pro

ctg
Leu

gaa
Glu

tgg
Trp
350

ctc
Leu

ttc
Phe

agc

tcg
Ser

ggc
Gly
175

999
Gly

agc
Ser

ctc
Leu

atg
Met

gat
Asp
255

ggc
Gly

ggc
Gly

gtc
Val

ggc
Gly

cac
His
335

acc
Thr

acc
Thr

acg
Thr

ccg

cce
Pro
160

atc
Ile

cat
His

aca
Thr

gcc
Ala

ctg
Leu
240

ccg

Pro

ggt
Gly

aaa
Lys

ttg
Leu

gag
Glu
320

ctg
Leu

aac
Asn

ttc
Phe

gac
Asp

gaa

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200
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Asn Phe
385

cgt atc
Arg Ile

cgg cct
Arg Pro

cct ggg
Pro Gly

tcc acc
Ser Thr

gtt ctc
Val Leu

aac agc
Asn Ser
480

ctg aag
Leu Lys
495

ggc gtc
Gly Val

agc aag
Ser Lys

gcc ggce
Ala Gly

gtg gag
Val Glu
560

gtt agc
Val Ser
575

ttc ttt
Phe Phe

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

<220>

Asn Tyr Pro

ggt cag tgg
Gly Gln Trp
405

gac gct att
Asp Ala Ile
420

tga ttcaa atg acg tta aaa aaa gat gtg gtg gtg gat atc gac
Met Thr Leu Lys Lys Asp Val Val Val Asp Ile Asp

Glu
390

tgc
Cys

gct
Ala

435

agc ttc cgc
Ser Phe Arg
450

agc gcg gag
Ser Ala Glu
465

ttc acc tcc
Phe Thr Ser

tcg ggc cgt
Ser Gly Arg

agc ctc ctg
Ser Leu Leu
515

cgt gtg atc
Arg Val Ile
530

ctc ccc act
Leu Pro Thr
545

agc acg gtt
Ser Thr Val

gcc tgt gga
Ala Cys Gly

gcc agc cgt
Ala Ser Arg
595

8

434

PRT
Unknown

cag
Gln

act
Thr

atc
Ile

atg
Met
500

ggt
Gly

gat
Asp

ctg
Leu

gaa
Glu

gtg
Val
580

tat
Tyr

Leu

agce
Ser

ccg
Pro

gcg
Ala

gac
Asp

agt
Ser
485

cat
His

gaa
Glu

ggc
Gly

cgg
Arg

gta
Val
565

ccg
Pro

cac
His

Gln

cag
Gln

ctg
Leu

gtt
Val

gag
Glu
470

ctg
Leu

gag
Glu

agt
Ser

act
Thr

gac
Asp
550

cac

His

gag
Glu

ggc
Gly

14

Trp Asp Arg

tac
Tyr

gtc
Val
425

gca
Ala
455

ggc
Gly

gac
Asp

ctg
Leu

cag
Gln

cct
Pro
535

gcc
Ala

gac
Asp

gcg
Ala

aac
Asn

gca
Ala
410

aag
Lys

395

cce
Pro

gcc
Ala

440

ctg
Leu

gaa
Glu

ccg
Pro

ctg
Leu

aag
Lys
520

cct
Pro

atg
Met

cac
His

agt
Ser

ccg
Pro
600

ttc
Phe

gtg
Val

ccg
Pro

act
Thr
505

atg
Met

cct
Pro

gcc
Ala

acg
Thr

gcc
Ala
585

ttg
Leu

Phe

act
Thr

agc
Ser

gcg
Ala

cat
His

act
Thr
490

caa
Gln

tta
Leu

gct
Ala

tgg
Trp

ctc
Leu
570

ccc
Pro

ccg
Pro

Ser

att
Ile

gga
Gly

acg
Thr

ggc
Gly
475

gtg
Val

ggc
Gly

tcg
Ser

ttc
Phe

ttc
Phe
555

ttc
Phe

cag
Gln

ctg
Leu

Ser

gca
Ala

gcc
Ala
430

gga
Gly
460

atg
Met

atg
Met

gga
Gly

gca
Ala

aca
Thr
540

gaa
Glu

att
Ile

ccg
Pro

aat
Asn

Pro

cta
Leu
415

cta
Leu

Glu
400

ttg

Leu

act
Thr

445

att
Ile

acg
Thr

gtg
val

cgc
Arg

ttc
Phe
525

gtt
Val

tgc
Cys

gcg
Ala

ctg
Leu

tga

gcg
Ala

gtg
Val

tcc
Ser

ttc
Phe
510

ttc
Phe

cag
Gln

gat
Asp

cgc
Arg

ctg
Leu
590

1248

1296

1346

1394

1442

1490

1538

1586

1634

1682

1730

1778

1823
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<223>

<400>

Met Lys Lys

1

Leu

Asp

Ala

Glu

65

Gly

Arg

Glu

Leu

Lys

145

Phe

Lys

Gly

Ala

His
225

Gly

Arg

His

50

Trp

Gly

Ala

Ala

Glu

130

Tyr

Glu

Glu

Glu

Leu

210

Thr

Leu

Lys

35

Asn

Pro

Pro

Val

Arg

115

Gly

Ala

Lys

Ala

Leu

195

Val

Lys

Arg

Phe

20

Pro

Ala

Ser

Gln

Asp

100

Gly

Leu

Leu

Pro

Pro

180

Ile

Leu

Tyr

Ile

Leu

Asp

Val

Glu

Pro

85

Tyr

Gly

Ser

Gly

Gln

165

Ile

Glu

Glu

Asp

Gly

Arg

Glu

Thr

Glu

70

Met

Arg

Lys

Glu

Arg

150

Arg

Arg

Ile

Asn

Asp
230

Synthetic Construct

Ile

Gln

Tyr

Val

55

Phe

Arg

Leu

Phe

Gln

135

Val

Ala

Ala

Pro

His

215

Asp

Val

His

Ser

40

Gln

Gly

Leu

Tyr

Cys

120

Tyr

Phe

Leu

Val

Thr

200

Ile

Pro

Gly

Asp

25

Gly

Arg

Tyr

Tyr

Leu

105

Tyr

Asp

Glu

Cys

Thr

185

Leu

Gly

Arg

15

Ala

10

Val

Leu

Glu

Phe

Gly

80

Pro

Asp

Leu

Lys

Val

170

Met

Ser

Ser

Ala

Gly

Asp

Arg

Val

Gly

75

Asp

Met

Ala

Leu

Gln

155

Gly

Ser

Phe

Asp

Phe
235

Thr

Val

Leu

Ala

60

His

Leu

Leu

Val

Val

140

Ser

Leu

Phe

Asn

Leu

220

Leu

Ala

Thr

Leu

45

Leu

Tyr

Lys

Met

Ser

125

Val

Glu

Phe

Ser

Gly

205

Glu

Asp

Gly

Val

30

Asn

Asp

Tyxr

Ala

Arg

110

Ala

Cys

Asn

Lys

Pro

190

Met

Val

Leu

Leu

15

Tyr

Thr

Val

Tyr

Pro

95

Ala

Glu

Thr

Ser

Gly

175

Gly

Ser

Leu

Met

His

Thr

Val

Asn

Val

80

Ser

Leu

Asp

Gly

Pro

160

Ile

His

Thr

Ala

Leu
240
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Glu

Ala

Val

Thr

Gly

305

Glu

Glu

Phe

Leu

Asn

385

Arg

Arg

Pro

Lys

Glu

Val

Ile

290

Gln

Ile

Arg

Thr

Gln

370

Phe

Ile

Pro

Gly

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

<220>
<223>

Leu

Phe

Pro

275

Ile

Gly

Leu

Arg

Leu

355

Ile

Asn

Gly

Asp

9
170
PRT

Arg

Asp

260

Val

Gly

Ala

Ala

Arg

340

Ser

Leu

Tyr

Gln

Ala
420

Unknown

Lys

245

Leu

Phe

Leu

Asn

His

325

Gln

Ala

Ser

Pro

Trp

405

Ile

His

Ala

Arg

Gly

Met

310

Ser

Asp

Phe

Gln

Glu

390

Cys

Ala

His

Asn

Asp

Asp

295

Ala

val

Arg

Thr

Ser

375

Leu

Ser

Pro

Synthetic Construct

Pro

Ser

Gly

280

Ile

Ser

Tyr

Val

Glu

360

Arg

Gln

Gln

Leu

Ser

Ser

265

His

Gln

Tyr

Asp

Leu

345

Leu

Glu

Trp

Tyr

Val
425

16

Val

250

Leu

Ala

Ala

Ala

Leu

330

Cys

Pro

Met

Asp

Ala

410

Lys

Ala

Asp

Thr

Thr

Ala

315

Arg

Ala

Pro

Ala

Arg

395

Pro

Ala

Glu

Ile

Leu

Val

300

Trp

Phe

Thr

Glu

Asp

380

Phe

Thr

Ser

Arg

Leu

Asn

285

Asp

Ile

Ser

Arg

Phe

365

Glu

Ser

Ile

Gly

Ile

Gln

270

Asn

Pro

Leu

Glu

Trp

350

Leu

Phe

Ser

Ala

Ala
430

Asp

255

Gly

Gly

Val

Gly

His

335

Thr

Thr

Thr

Pro

Leu

415

Leu

Pro

Gly

Lys

Leu

Glu

320

Leu

Asn

Phe

Asp

Glu

400

Leu

Thr
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<400>
Met Thr
1

Arg Gln

Glu Thr

Ser Ile
50

Arg Met
65

Leu Gly

Ile Asp

Thr Leu

Val Glu
130

Gly val
145

Arg Tyr

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

9

Leu Lys Lys

Ala Val Ala
20

Asp Glu Gly
35

Ser Leu Asp

His Glu Leu

Glu Ser Gln
85

Gly Thr Pro
100

Arg Asp Ala
115

Val His Asp

Pro Glu Ala

His Gly Asn
165

10

1823
DNA
Unknown

variant

CDS
(1)..(1305)
styA

CDS

Asp

Leu

Glu

Pro

Leu

70

Lys

Pro

Met

His

Ser

150

Pro

Val

Phe

Val

Pro

55

Thr

Met

Pro

Ala

Thr

135

Ala

Leu

Val

Ala

His

40

Thr

Gln

Leu

Ala

Trp

120

Leu

Pro

Pro

Val

Thr

25

Gly

Val

Gly

Ser

Phe

105

Phe

Phe

Gln

Leu

17

Asp Ile
10

Gly Ile

Met Thr

Met Val

Gly Arg
75

Ala Phe
90

Thr Val

Glu Cys

Ile Ala

Pro Leu

155

Asn
170

Asp Ser

Ala Val

Val Asn
45

Ser Leu
60

Phe Gly

Phe Ser

Gln Ala

Asp Val
125

Arg Val
140

Leu Phe

Thr

Leu

30

Ser

Lys

Val

Lys

Gly

110

Glu

Ser

Phe

Ser

15

Ser

Phe

Ser

Ser

Arg

95

Leu

Ser

Ala

Ala

Phe

Ala

Thr

Gly

Leu

80

Val

Pro

Thr

Cys

Ser
160
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<222>
<223>

<400>
atg aaa aag
Met Lys Lys

1

ctt
Leu

gat
Asp

gct
Ala

gag
Glu
65

ggt
Gly

cgt
Arg

gaa
Glu

ctg
Leu

aaa
Lys
145

ttc
Phe

aag
Lys

ggc
Gly

gcg
Ala

cac
His

ggc
Gly

cgt
Arg

cac
His
50

tgg
Trp

gg99
Gly

gca
Ala

gcc
Ala

gaa
Glu
130

tac
Tyr

gag
Glu

gaa
Glu

gag
Glu

ctg
Leu
210

acc
Thr

10

ctc
Leu

aag
Lys
35

aac
Asn

ccg
Pro

ccg
Pro

gtg
Val

agg
Arg
115

999
Gly

gcc
Ala

aag
Lys

gca
Ala

ctg
Leu
195

gtg
vVal

aag
Lys

cgt
Arg

ttc
Phe
20

ccc
Pro

gcg
Ala

tct
Ser

cag
Gln

gac
Asp
100

ggc
Gly

ctg
Leu

ctc
Leu

ccg
Pro

ccg
Pro
180

att
Ile

ctc
Leu

tat
Tyr

atc
Ile

ctc
Leu

gat
Asp

gtg
Val

gag
Glu

ccc
Pro
85

tac
Tyx

ggc
Gly

tcg
Ser

ggc
Gly

caa
Gln
165

att
Ile

gag
Glu

gaa
Glu

gac
Asp

(1311)..(1823)
StyB

ggt
Gly

cgc
Arg

gaa
Glu

acg
Thr

gag
Glu
70

atg
Met

cgt
Arg

aag
Lys

gag
Glu

agg
Arg
150

c€gg
Arg

cgc
Arg

att
Ile

aac
Asn

gat
Asp

att
Ile

cag
Gln

tac
Tyr

gtg
Val
55

ttt
Phe

cgt
Arg

ctc
Leu

ttc
Phe

cag
Gln
135

gtg
Val

gca
Ala

gcg
Ala

cca
Pro

cat
His
215

gac
Asp

gtt
Val

cat
His

agt
Ser
40

cag
Gln

ggc
Gly

ctc
Leu

tac

-Tyr

tgc
Cys
120

tat
Tyr

ttc
Phe

ctg
Leu

gtg
Val

acc
Thr
200

att
Ile

ccg
Pro

gg9g
Gly

gac
Asp
25

gga
Gly

cgg
Arg

tat
Tyr

tac
Tyr

ctg
Leu
105

tac
Tyr

gat
Asp

gag
Glu

tgc
Cys

act
Thr
185

ctg

Leu

ggt
Gly

cgt
Arg

18

gca
Ala
10

gtc
Val

ctg
Leu

gag
Glu

ttc
Phe

ggt
Gly
90

ccqg
Pro

gac
Asp

ctg
Leu

aag
Lys

gtt
Val
170

atg
Met

tcg
Ser

agc
Ser

gcg
Ala

ggc
Gly

gac
Asp

cgg
Arg

gtt
Val

ggc
Gly
75

gat
Asp

atg
Met

gcc
Ala

ctg
Leu

cag
Gln
155

ggt
Gly

tcc
Ser

ttc
Phe

gat
Asp

ttc
Phe

act
Thr

gtc
Val

ctc
Leu

gcc
Ala
60

cac
His

ctc
Leu

ctg
Leu

gtg
Val

gtt
Val
140

tcc
Ser

ctc
Leu

ttc
Phe

aat
Asn

ctg
Leu
220

ctc
Leu

gcc
Ala

act
Thr

ctg
Leu
45

ctc
Leu

tac
Tyr

aag
Lys

atg
Met

tct
Ser
125

gtg
Val

gaa
Glu

ttc
Phe

tcg
Ser

ggc
Gly
205

gaa
Glu

gat
Asp

ggc
Gly

gtg
Val
30

aat
Asn

gac
Asp

tac
Tyr

gct
Ala

cgt
Arg
110

gcc
Ala

tgc
Cys

aac
Asn

aag
Lys

cca
Pro
1380

atg
Met

gtc
Val

ctg
Leu

ctc
Leu
15

tac
Tyr

acc
Thr

gtc
Val

tac
Tyr

ccc
Pro
95

gca
Ala

gaa
Glu

act
Thr

tcg
Ser

ggc
Gly
175

999
Gly

agc
Ser

ctc
Leu

atg
Met

cat
His

act
Thr

gtt
Val

aat
Asn

gta
Val
80

agc
Ser

ctg
Leu

gat
Asp

ggt
Gly

ccc
Pro
160

atc
Ile

cat
His

aca
Thr

gcc
Ala

ctg
Leu

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720
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225

gag
Glu

gct
Ala

gtt
Val

acc
Thr

ggc
Gly
305

gaa
Glu

gag
Glu

ttc
Phe

ctt
Leu

aac
Asn
385

cgt
Arg

cgg
Arg

cct
Pro

tcc
Ser

gtt
Val

aag
Lys

gag
Glu

gtg
Val

atc
Ile
290

cag
Gln

atc
Ile

cgt
Arg

act
Thr

cag
Gln
370

ttc
Phe

atc
Ile

cct
Pro

999
Gly

acc
Thr

ctc
Leu

ctg
Leu

ttc
Phe

cca
Pro
275

atc
Ile

ggc
Gly

ctt
Leu

cgc
Arg

ctg
Leu
355

atc
Ile

aac
Asn

ggt
Gly

gac
Asp

tga

agc
Ser

agc
Ser
465

cgt
Arg

gac
Asp
260

gta
Val

gg9g
Gly

gcg
Ala

gcg
Ala

cgc
Arg
340

agc
Ser

ctg
Leu

tat
Tyr

cag
Gln

act
Thr
420

ttcaa atg acg tta aaa aaa gat gtg gtg gtg gat atc gac
Met Thr Leu Lys Lys Asp Val Val Val Asp Ile Asp

gag
Glu
245

ctg
Leu

ttc
Phe

ctg
Leu

aac
Asn

cac
His
325

cag
Gln

gcc
Ala

agc
Ser

ccg
Pro

tgg
Trp
405

att
Ile

230

cat
His

gcc
Ala

cgc
Arg

ggc
Gly

atg
Met
310

tct
Ser

gat
Asp

ttc
Phe

cag
Gln

gaa
Glu
390

tgc
Cys

gct
Ala

435

cat
His

aac
Asn

gac
Asp

gac
Asp
295

gcg
Ala

gtc
Val

cgc
Arg

acg
Thr

agc
Ser
375

ctt

Leu

agc
Ser

ccg
Pro

cct
Pro

agt
Ser

ggt
Gly
280

atc
Ile

tce
Ser

tac
Tyr

gtg
Val

gaa
Glu
360

cgt
Arg

cag
Gln

cag
Gln

ctg
Leu

ttc cge cag gcg gtt
Phe Arg Gln Ala Val

450

tcc
Ser

tct
Ser
265

cat
His

cag
Gln

tat
Tyr

gac
Asp

ctg
Leu
345

ctt
Leu

gaa
Glu

tgg
Trp

tac
Tyr

gtc
Val
425

gca
Ala
455

gcg gag act gac gag ggc
Ala Glu Thr Asp

Glu
470

Gly

19

gtt
Val
250

ctg
Leu

gcg
Ala

gca
Ala

gcg
Ala

ctg
Leu
330

tgc
Cys

ccg
Pro

atg
Met

gat
Asp

gca
Ala
410

aag
Lys

235

gcc
Ala

gac
Asp

acc
Thr

act
Thr

gca
Ala
315

cgc
Arg

gcc
Ala

ccg
Pro

gct
Ala

cgc
Arg
395

ccc
Pro

gcc
Ala

440

gag
Glu

atc
Ile

ctc
Leu

gtc
Val
300

tagg
Trp

ttc
Phe

acc
Thr

gaa
Glu

gat
Asp
380

ttc
Phe

act
Thr

agc
Ser

ctg ttc gcg
Leu Phe Ala

gaa gtg cat
Glu Val His

cgc
Arg

ctc
Leu

aat
Asn
285

gat
Asp

att
Ile

agc
Ser

cgc
Arg

ttc
Phe
365

gag
Glu

tcc
Ser

att
Ile

gga
Gly

acg
Thr

ggc
Gly
475

atc
Ile

cag
Gln
270

aac
Asn

ccg
Pro

ctg
Leu

gaa
Glu

tgg
Trp
350

ctc
Leu

ttc
Phe

agc
Ser

gca
Ala

gcc
Ala
430

gga

gat
Asp
255

ggc
Gly

ggc
Gly

gtc
Val

ggc
Gly

cac
His
335

acc
Thr

acc
Thr

acg
Thr

ccg
Pro

cta
Leu
415

cta
Leu

240

ccg
Pro

ggt
Gly

aaa
Lys

ttg
Leu

gag
Glu
320

ctg
Leu

aac
Asn

ttc
Phe

gac
Asp

gaa
Glu
400

ttg

Leu

act
Thr

445

att

gcg

Gly Ile Ala

460

atg
Met

acg
Thr

gtg
Val

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1346

1394

1442
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aac agc
Asn Ser
480

ctg aag
Leu Lys
495

ggc gtc
Gly Val

agc aag
Ser Lys

gcc ggc
Ala Gly

gtg gag
Val Glu
560

gtt agc
Val Ser
575

tte ttt

Phe Phe

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

<220>
<223>

<400>

Met Lys

Leu Gly

Asp Arg

Ala His

50

Glu Trp
65

ttc
Phe

tcg
Ser

agc
Ser

cgt
Arg

ctc
Leu
545

agc
Ser

gcc
Ala

gcc
Ala

11
434
PRT

acc
Thr

ggc
Gly

ctc
Leu

gtg
Val
530

ccc
Pro

acg
Thr

tgt
Cys

agc
Ser

Unknown

tcc
Ser

cgt
Arg

ctg
Leu
515

atc
Ile

act
Thr

gtt
Val

gga
Gly

cgt
Arg
595

atc
Ile

atg
Met
500

ggt
Gly

gat
Asp

ctg
Leu

gaa
Glu

gtg
Val
580

tat
Tyr

agt
Ser
485

cat
His

gaa
Glu

ggc
Gly

cgg
Arg

gta
Val
565

ccg
Pro

cac
His

Synthetic Construct

11

Lys

Leu

Lys

35

Asn

Pro

Arg

Phe

20

Pro

Ala

Ser

Ile

Leu

Asp

Val

Glu

Gly

Arg

Glu

Thr

Glu
70

Ile

Gln

Tyr

Val

55

Phe

ctg
Leu

gag
Glu

agt
Ser

act
Thr

gac
Asp
550

cac

His

gag
Glu

ggc
Gly

Val

His

Ser

40

Gln

Gly

gac
Asp

ctg
Leu

cag
Gln

cct
Pro
535

gcc

Ala

gac
Asp

gcg
Ala

aac
Asn

Gly

Asp

25

Gly

Arg

Tyr

20
ccg
Pro

ctg
Leu

aag
Lys
520

cct

Pro

atg
Met

cac
His

agt
Ser

ccg
Pro
600

Ala

10

Val

Leu

Glu

Phe

ccg
Pro

act
Thr
505
atg
Met

cct
Pro

gce
Ala

acg
Thr

gcc
Ala
585

ttg
Leu

Gly

Asp

Arg

Val

Gly
75

act
Thr
490

caa
Gln

tta
Leu

gct
Ala

tgg
Trp

ctc
Leu
570

cccC

Pro

ccg
Pro

Thr

Val

Leu

Ala

60

His

gtg
Val

ggc
Gly

tcg
Ser

ttc
Phe

ttc
Phe
555

ttc
Phe

cag
Gln

ctg
Leu

Ala

Thr

Leu

45

Leu

Tyr

atg
Met

gga
Gly

gca
Ala

aca
Thr
540

gaa

Glu

att
Ile

ccg
Pro

aat
Asn

Gly

Val

30

Asn

Asp

Tyr

gtg
Val

cgc
Arg

ttc
Phe
525

gtt
Val

tgc
Cys

gcg
Ala

ctg
Leu

tga

Leu

15

Tyr

Thr

Val

Tyr

tcc
Ser

ttc
Phe
510

ttc
Phe

cag
Gln

gat
Asp

cgc
Arg

ctg
Leu
590

His

Thr

Val

Asn

Val
80

1490

1538

1586

1634

1682

1730

1778

1823
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Gly

Arg

Glu

Leu

Lys

145

Phe

Lys

Gly

Ala

His

225

Glu

Ala

Val

Thr

Gly

305

Glu

Gly

Ala

Ala

Glu

130

Tyr

Glu

Glu

Glu

Leu

210

Thr

Lys

Glu

Val

Ile

290

Gln

Ile

Pro

Val

Arg

115

Gly

Ala

Lys

Ala

Leu

195

Val

Lys

Leu

Phe

Pro

275

Ile

Gly

Leu

Gln

Asp

100

Gly

Leu

Leu

Pro

Pro

180

Ile

Leu

Tyr

Arg

Asp

260

Val

Gly

Ala

Ala

Pro

85

Tyr

Gly

Ser

Gly

Gln

165

Ile

Glu

Glu

Asp

Glu

245

Leu

Phe

Leu

Asn

His

Met

Arg

Lys

Glu

Arg

150

Arg

Arg

Ile

Asn

Asp

230

His

Ala

Arg

Gly

Met

310

Ser

Arg
Leu
Phe
Gln
135
Val
Ala
Ala
Pro
His
215
Asp
His
Asn
Asp
Asp
295

Ala

Val

Leu

Tyr

Cys

120

Tyr

Phe

Leu

Val

Thr

200

Ile

Pro

Pro

Ser

Gly

280

Ile

Ser

Tyr

Tyr

Leu

105

Tyr

Asp

Glu

Cys

Thr

185

Leu

Gly

Arg

Ser

Ser

265

His

Gln

Tyr

Asp

21

Gly

90

Pro

Asp

Leu

Lys

Val

170

Met

Ser

Ser

Ala

Val

250

Leu

Ala

Ala

Ala

Leu

Asp

Met

Ala

Leu

Gln

155

Gly

Ser

Phe

Asp

Phe

235

Ala

Asp

Thr

Thr

Ala

315

Arg

Leu

Leu

Val

Val

140

Ser

Leu

Pne

Asn

Leu

220

Leu

Glu

Ile

Leu

Val

300

Trp

Phe

Lys

Met

Ser

125

Val

Glu

Phe

Ser

Gly

205

Glu

Asp

Arg

Leu

Asn

285

Asp

Ile

Ser

Ala

Arg

110

Ala

Cys

Asn

Lys

Pro

190

Met

Val

Leu

Ile

Gln

270

Asn

Pro

Leu

Glu

Pro

95

Ala

Glu

Thr

Ser

Gly

175

Gly

Ser

Leu

Met

Asp

255

Gly

Gly

val

Gly

His

Ser

Leu

Asp

Gly

Pro

160

Ile

His

Thr

Ala

Leu

240

Pro

Gly

Lys

Leu

Glu

320

Leu
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Glu

Phe

Leu

Asn

385

Arg

Arg

Pro

Arg

Thr

Gln

370

Phe

Ile

Pro

Gly

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

<220>
<223>

<400>

Arg

Leu

355

Ile

Asn

Gly

Asp

12
170
PRT

Arg

340

Ser

Leu

Tyr

Gln

Thr
420

Unknown

325

Gln

Ala

Ser

Pro

Trp

405

Ile

Asp

Phe

Gln

Glu

390

Cys

Ala

Arg

Thr

Ser

375

Leu

Ser

Pro

Synthetic Construct

12

Met Thr Leu

1

Arg

Glu

Ser

Arg

65

Leu

Gln

Thr

Ile

50

Met

Gly

Ala

Asp

35

Ser

His

Glu

Lys

Val

20

Glu

Leu

Glu

Ser

Lys

Ala

Asp

Leu

Gln

Asp

Leu

Glu

Pro

Leu

70

Lys

Val

Phe

Val

Pro

55

Thr

Met

Val

Glu

360

Arg

Gln

Gln

Leu

Val

Ala

His

40

Thr

Gln

Leu

Leu
345
Leu
Glu
Trp

Tyr

Val
425

Val
Thr
25

Gly
Val

Gly

Ser

22
330

Cys

Pro

Met

Asp

Ala

410

Lys

Asp

10

Gly

Met

Met

Gly

Ala

Ala

Pro

Ala

Arg

395

Pro

Ala

Ile

Ile

Thr

Val

Arg

75

Phe

Thr

Glu

Asp

380

Phe

Thr

Ser

Asp

Ala

Val

Ser

60

Phe

Phe

Arg

Phe

365

Glu

Ser

Ile

Gly

Ser

Val

Asn

45

Leu

Gly

Ser

Trp

350

Leu

Phe

Ser

Ala

Ala
430

Thr

Leu

30

Ser

Lys

Val

Lys

335

Thr

Thr

Thr

Pro

Leu

415

Leu

Ser

15

Ser

Phe

Ser

Ser

Arg

Asn

Phe

Asp

Glu

400

Leu

Thr

Phe

Ala

Thr

Gly

Leu

80

Val
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Ile Asp

Thr Leu

Val Glu
130

Gly Val
145

Arg Tyr

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Gly

Arg

115

Val

Pro

His

13
1823
DNA

Thr

100

Asp

His

Glu

Gly

Unknown

variant

CDS

85

Pro

Ala

Asp

Ala

Asn
165

(1)..(1305)

StyA

CDS

Pro

Met

His

Ser

150

Pro

(1311)..(1823)

StyB

13

atg aaa aag cgt

Met Lys
1

ctt ggc
Leu Gly

gat cgt
Asp Arg

gcc cac
Ala His
50

gag tgg
Glu Trp
65

Lys

ctc
Leu

aag
Lys
35

aac
Asn

ccg
Pro

Arg

ttc
Phe
20

cccec

Pro

gcg
Ala

tct
Ser

atc
Ile

ctc
Leu

gat
Asp

gtg
Val

gag
Glu

ggt
Gly

cgc
Arg

gaa
Glu

acg
Thr

gag
Glu
70

Pro

Ala

Thr
135

Ala

Leu

att
Ile

cag
Gln

tac
Tyr

gtg
Val
55

ttt
Phe

Ala

Trp
120

Leu

Pro

Pro

gtt
Val

cat
His

agt
Ser
40

cag

Gln

ggc
Gly

Phe
105

Phe

Phe

Gln

Leu

ggt
Gly

gac
Asp

gga
Gly

cgg
Arg

tat
Tyr

23
90

Thr

Glu

Ile

Pro

Asn
170

gca
Ala
10

gtc
Val

ctg
Leu

gag
Glu

ttc
Phe

Val

Cys

Ala

Leu
155

ggce
Gly

gac
Asp

cgg
Arg

gtt
Val

ggc
Gly
75

Gln

Asp

Arg
140

Leu

act
Thr

gtc
Val

ctc
Leu

gcc
Ala
60

cac
His

Ala

Val
125

Val

Phe

gcc
Ala

act
Thr

ctg
Leu
45

ctc
Leu

tac
Tyxr

Gly
110

Glu

Ser

Phe

ggc
Gly

gtg
Val
30

aat
Asn

gac
Asp

tac
Tyr

95

Leu

Ser

Ala

Ala

ctc
Leu
15

tac

Tyr

acc
Thr

gtc
Val

tac
Tyr

Pro

Thr

Cys

Ser
160

cat
His

act
Thr

gtt
Val

aac
Asn

gta
Val
80

48

96

144

192

240
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ggt
Gly

cgt
Arg

gaa
Glu

ctg
Leu

aaa
Lys
145

ttc
Phe

aag
Lys

ggc
Gly

gcg
Ala

cac
His
225

gag
Glu

gct
Ala

gtt
Val

acc
Thr

ggc
Gly
305

gaa

999
Gly

gca
Ala

gcc
Ala

gaa
Glu
130

tac
Tyr

gag
Glu

gaa
Glu

gag
Glu

ctg
Leu
210

acc

Thr

aag
Lys

gag
Glu

gtg
Val

atc
Ile
290

cag
Gln

atc

ccg
Pro

gtg
vVal

agg
Arg
115

999
Gly

gcc
Ala

aag
Lys

aca
Thr

ctg
Leu
195

gtg
Val

aag
Lys

ctg
Leu

ttc
Phe

cca
Pro
275

atc
Ile

ggc
Gly

ctt

cag
Gln

gac
Asp
100

ggc
Gly

ctg
Leu

ctc
Leu

ccg
Pro

ccg
Pro
180

att
Ile

ctc
Leu

tat
Tyr

cgt
Arg

gac
Asp
260

gta
Val

999
Gly

gcg
Ala

gcg

ccce
Pro
85

tac
Tyr

ggc
Gly

tcg
Ser

ggc
Gly

caa
Gln
165

att
Ile

gag
Glu

gaa
Glu

gac
Asp

aag
Lys
245

ctg
Leu

ttc
Phe

ctg
Leu

aac
Asn

cac

atg
Met

cgt
Arg

aag
Lys

gag
Glu

agg
Arg
150

cgg
Arg

cgc
Arg

att
Ile

aac
Asn

gat
Asp
230

cat

His

gcc
Ala

cgc
Arg

ggc
Gly

atg
Met
310

tct

cgt
Arg

ctc
Leu

ttc
Phe

cag
Gln
135

gtg
Val

gca
Ala

gcg
Ala

cca
Pro

cat
His
215

gac
Asp

cat
His

aac
Asn

gac
Asp

gac
Asp
295

gcg
Ala

gtc

ctc
Leu

tac
Tyr

tgc
Cys
120

tat
Tyr

ttc
Phe

ctg
Leu

gtg
Val

acc
Thr
200

att
Ile

ccg
Pro

cct
Pro

agt
Ser

ggt
Gly
280

atc
Ile

tcc
Ser

tac

tac
Tyr

ctg
Leu
105

tac
Tyr

gat
Asp

gag
Glu

tgc
Cys

act
Thr
185

ctg

Leu

ggt
Gly

cgt
Arg

tcc
Ser

tct
Ser
265

cat
His

cag
Gln

tat
Tyx

gac

24

ggt
Gly
90

ccg
Pro

gac
Asp

ctg
Leu

aag
Lys

gtt
Val
170

atg
Met

tcg
Ser

agc
Ser

gca
Ala

gtt
Val
250

ctg
Leu

gcg
Ala

gca
Ala

gcg
Ala

ctg

gat
Asp

atg
Met

gcc
Ala

ctg
Leu

caa
Gln
155

ggt
Gly

tcc
Ser

ttc
Phe

gat
Asp

ttc
Phe
235

gcc

Ala

gac
Asp

acc
Thr

act
Thr

gca
Ala
315

cgc

ctc
Leu

ctg
Leu

gtg
Val

gtt
Val
140

tce
Ser

ctc
Leu

ttc
Phe

aat
Asn

ctg
Leu
220

ctc

Leu

gag
Glu

atc
Ile

ctc
Leu

gtc
Val
300

tgg
Trp

ttc

aag
Lys

atg
Met

tct
Ser
125

gtg
Val

gaa
Glu

ttc
Phe

tcg
Ser

ggc
Gly
205

gaa

Glu

gat
Asp

cgc
Arg

ctc
Leu

aat
Asn
285

gat
Asp

att
Ile

agc

gct
Ala

cgt
Arg
110

gcc
Ala

tgc
Cys

aac
Asn

aag
Lys

cca
Pro
190

atg
Met

gtc
Val

ctg
Leu

atc
Ile

cag
Gln
270

aac
Asn

ccg
Pro

ctg
Leu

gaa

ccc
Pro
95

gca
Ala

gaa
Glu

act
Thr

tcg
Ser

ggc
Gly
175

999
Gly

agc
Ser

ctc
Leu

atg
Met

gat
Asp
255

ggc
Gly

ggc
Gly

gtc
Val

ggc
Gly

cacC

agc
Ser

ctg
Leu

gat
Asp

ggt
Gly

ccc
Pro
160

atc
Ile

cat
His

aca
Thr

gcc
Ala

ctg
Leu
240

ccg

Pro

ggt
Gly

aaa
Lys

ttg
Leu

gag
Glu
320

ctg

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008
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Glu

gag
Glu

ttc
Phe

ctt
Leu

aac
Asn
385

cgt
Arg

cgg
Arg

cct
Pro

tcc
Ser

gtt
Val

aac
Asn

ctg
Leu
495

ggc
Gly

agc
Ser

gcc
Ala

gtg
Val

Ile

cgt
Arg

act
Thr

cag
Gln
370

ttc
Phe

atc
Ile

cct
Pro

999
Gly

acc
Thr

ctc
Leu

agc
Ser
480

aag
Lys

gtc
Val

aag
Lys

ggc
Gly

gag
Glu
560

Leu

cgc
Arg

ctg
Leu
355

atc
Ile

aac
Asn

ggt
Gly

gac
Asp

tga

agc
Ser

agc
Ser
465

ttc
Phe

tcg
Ser

agc
Ser

cgt
Arg

ctc
Leu
545

agc
Ser

Ala

cgc
Arg
340

agc
Ser

ctg
Leu

tat
Tyr

cag
Gln

gct
Ala
420

ttcaa atg acg tta aaa aaa gat gtg gtg gtg gat atc gac
Met Thr Leu Lys Lys Asp Val Val Val Asp Ile Asp

ttc
Phe
450

gcg
Ala

acce
Thr

ggc
Gly

ctc
Leu

gtg
Val
530

ccce
Pro

acg
Thr

His
325

cag
Gln

gcc
Ala

agc
Ser

ccg
Pro

tgg
Trp
405

att
Ile

Ser

gat
Asp

ttc
Phe

cag
Gln

gaa
Glu
390

tgc
Cys

gct
Ala

435

cgc
Arg

gag
Glu

tcc
Ser

cgt
Arg

ctg
Leu
515

atc
Ile

act
Thr

gtt
Val

cag
Gln

act
Thr

atc
Ile

atg
Met
500

ggt
Gly

gat
Asp

ctg
Leu

gaa
Glu

Val

cgc
Arg

acg
Thr

agc
Ser
375

ctt
Leu

agc
Ser

cca
Pro

gcg
Ala

gac
Asp

agt
Ser
485

cat
His

gaa
Glu

ggc
Gly

cgg
Arg

gta
Val
565

Tyr

gtg
Val

gaa
Glu
360

cgt
Arg

cag
Gln

cag
Gln

ctg
Leu

gtt
Val

gag
Glu
470

ctg
Leu

gag
Glu

agt
Ser

act
Thr

gac
Asp
550

cac
His

Asp

ctg
Leu
345

ctt
Leu

gaa
Glu

tgg
Trp

tac
Tyr

gtc
Val
425

gca
Ala
455

ggce
Gly

gac
Asp

ctg
Leu

cag
Gln

cct
Pro
535

gcc
Ala

gac
Asp

25
Leu
330

tgc
Cys

ccg
Pro

atg
Met

gat
Asp

gca
Ala
410

aac
Asn

44

ctg
Leu

gaa
Glu

ccg
Pro

ctg
Leu

aag
Lys
520

cct

Pro

atg
Met

cac
His

Arg

gcc
Ala

ccg
Pro

gct
Ala

cgc
Arg
395

cccC

Pro

gcc
Ala

0

ttc
Phe

gtg
Val

ccg
Pro

act
Thr
505

atg
Met

cct
Pro

gcc
Ala

acg
Thr

Phe

acc
Thr

gaa
Glu

gat
Asp
380

ttc
Phe

act
Thr

agc
Ser

gcg
Ala

cat
His

act
Thr
490

caa
Gln

tta
Leu

gct
Ala

tgg
Trp

ctc
Leu
570

Ser

cgc
Arg

ttc
Phe
365

gag
Glu

tcc
Ser

att
Ile

gga
Gly

acg
Thr

ggc
Gly
475

gtg
Val

ggc
Gly

tcg
Ser

ttc
Phe

ttc
Phe
555

ttc
Phe

Glu

tgg
Trp
350

ctc
Leu

ttc
Phe

agc
Ser

gca
Ala

gcc

Ala
430

gga
Gly
460

atg
Met

atg
Met

gga
Gly

gca
Ala

aca
Thr
540

gaa
Glu

att
Ile

His
335

acc
Thr

acc
Thr

acg
Thr

ccg
Pro

cta
Leu
415

cta
Leu

Leu

aac
Asn

ttc
Phe

gac
Asp

gaa
Glu
400

ttg

Leu

act
Thr

445

att
Ile

acg
Thr

gtg
Val

cgc
Arg

ttc
Phe
525

gtt
Val

tgc
Cys

gcg
Ala

gcg
Ala

gtg
Val

tcc
Ser

ttc
Phe
510

ttc
Phe

cag
Gln

gat
Asp

cgc
Arg

1056

1104

1152

1200

1248

1296

1346

1394

1442

1490

1538

1586

1634

1682

1730
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gtt agc gcc tgt

Val Ser
575

ttc ttt
Phe Phe

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

<220>
<223>

<400>
Met Lys
1

Leu Gly

Asp Arg

Ala His
50

Glu Trp
65

Gly Gly

Arg Ala

Glu Ala

Leu Glu
130

Lys Tyr
145

Phe Glu

Ala

gcc
Ala

14
434
PRT

Cys

agc
Ser

Unknown

gga
Gly

cgt
Arg
595

gtg
Val
580

tat
Tyr

ccg
Pro

cac
His

Synthetic Construct

14

Lys

Leu

Lys

35

Asn

Pro

Pro

Val

Arg

115

Ala

Lys

Arg

Phe

20

Pro

Ala

Ser

Gln

Asp

100

Gly

Leu

Leu

Pro

Ile

Leu

Asp

Val

Glu

Pro

85

Tyr

Gly

Ser

Gln
165

Gly

Arg

Glu

Thr

Glu

70

Met

Arg

Lys

Glu

Arg

150

Arg

Ile

Gln

Tyr

Val

55

Phe

Arg

Leu

Phe

Gln

135

Val

Ala

gag
Glu

ggce
Gly

Val

His

Ser

40

Gln

Gly

Leu

Tyr

Cys

120

Tyr

Phe

Leu

gcg
Ala

aac
Asn

Gly

Asp

Gly

Arg

Tyr

Tyr

Leu

105

Tyr

Asp

Glu

Cys

26

agt
Ser

ccg
Pro
600

Ala

10

Val

Leu

Glu

Phe

Gly

90

Pro

Asp

Leu

Lys

Val
170

gcc
Ala
585

ttg
Leu

Gly

Asp

Arg

Val

Gly

75

Asp

Met

Ala

Leu

Gln

155

Gly

ccc
Pro

ccg
Pro

Thr

Val

Leu

Ala

60

His

Leu

Leu

Val

Val

140

Ser

Leu

cag
Gln

ctg
Leu

Ala

Thr

Leu

45

Leu

Tyr

Lys

Met

Ser

125

Val

Glu

Phe

ccg ctg ctg

Pro

aat
Asn

Gly

Val

30

Asn

Asp

Tyr

Ala

Arg

110

Ala

Cys

Asn

Lys

Leu

tga

Leu

15

Tyr

Thr

Val

Tyr

Pro

95

Ala

Glu

Thr

Ser

Gly
175

Leu
590

His

Thr

Val

Asn

Val

80

Ser

Leu

Asp

Gly

Pro

160

Ile

1778

1823
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Lys

Gly

Ala

His

225

Glu

Ala

Val

Thr

Gly

305

Glu

Glu

Phe

Leu

Asn

385

Arg

Glu

Glu

Leu

210

Thr

Lys

Glu

Val

Ile

290

Gln

Ile

Arg

Thr

Gln

370

Phe

Ile

Thr

Leu

195

Val

Lys

Leu

Phe

Pro

275

Ile

Gly

Leu

Arg

Leu

355

Ile

Asn

Gly

Pro

180

Ile

Leu

Tyr

Arg

Asp

260

Val

Gly

Ala

Ala

Arg

340

Ser

Leu

Tyr

Gln

Ile

Glu

Glu

Asp

Lys

245

Leu

Phe

Leu

Asn

His

325

Gln

Ala

Ser

Pro

Trp
405

Arg

Ile

Asn

Asp

230

His

Ala

Arg

Gly

Met

310

Ser

Asp

Phe

Gln

Glu

390

Cys

Ala

Pro

His

215

Asp

His

Asn

Asp

Asp

295

Ala

Val

Arg

Thr

Ser

375

Leu

Ser

Val

Thr

200

Ile

Pro

Pro

Ser

Gly

280

Ile

Ser

Tyr

Val

Glu

360

Arg

Gln

Gln

Thr

185

Leu

Gly

Arg

Ser

Ser

265

His

Gln

Tyr

Asp

Leu

345

Leu

Glu

Trp

Tyr

27

Met

Ser

Ser

Ala

Val

250

Leu

Ala

Ala

Ala

Leu

330

Cys

Pro

Met

Asp

Ala
410

Ser

Phe

Asp

Phe

235

Ala

Asp

Thr

Thr

Ala

315

Arg

Ala

Pro

Ala

Arg

395

Pro

Phe

Asn

Leu

220

Leu

Glu

Ile

Leu

Val

300

Trp

Phe

Thr

Glu

Asp

380

Phe

Thr

Ser

Gly

205

Glu

Asp

Arg

Leu

Asn

285

Asp

Ile

Ser

Arg

Phe

365

Glu

Ser

Ile

Pro

190

Met

Val

Leu

Ile

Gln

270

Asn

Pro

Leu

Glu

Trp

350

Leu

Phe

Ser

Ala

Gly

Ser

Leu

Met

Asp

255

Gly

Val

Gly

His

335

Thr

Thr

Thr

Pro

Leu
415

His

Thr

Ala

Leu

240

Pro

Gly

Lys

Leu

Glu

320

Leu

Asn

Phe

Asp

Glu

400

Leu
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28

Arg Pro Asp Ala Ile Ala Pro Leu Val Asn Ala Ser Gly Ala Leu Thr

Pro

Gly

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

<220>
<223>

<400>

Met

Arg

Glu

Ser

Arg

Leu

Ile

Thr

Val

Gly

145

Arg

Thr

Gln

Thr

Ile

50

Met

Gly

Asp

Leu

Glu

130

Val

Tyr

420
15
170
PRT
Unknown

Synthetic Construct

15

Leu

Ala

Asp

35

Ser

His

Glu

Gly

Arg

115

vVal

Pro

His

Lys

Val

20

Glu

Leu

Glu

Ser

Thr

100

Asp

His

Glu

Gly

Lys

Ala

Gly

Asp

Leu

Gln

85

Pro

Ala

Asp

Ala

Asn
165

Asp

Leu

Glu

Pro

Leu

70

Lys

Pro

Met

His

Ser

150

Pro

Val

Phe

Val

Pro

55

Thr

Met

Pro

Ala

Thr

135

Ala

Leu

Val

Ala

His

40

Thr

Gln

Leu

Ala

Trp

120

Leu

Pro

Pro

425

Val

Thr

25

Gly

Val

Gly

Ser

Phe

105

Phe

Phe

Gln

Leu

Asp

Gly

Met

Met

Gly

Ala

90

Thr

Glu

Ile

Pro

Asn
170

Ile

Ile

Thr

Val

Arg

75

Phe

Val

Cys

Ala

Leu
155

Asp

Ala

Val

Ser

60

Phe

Phe

Gln

Asp

Arg

140

Leu

Ser

Val

Asn

45

Leu

Gly

Ser

Ala

Val

125

Val

Phe

430

Thxr

Leu

30

Ser

Lys

Val

Lys

Gly

110

Glu

Ser

Phe

Ser

15

Ser

Phe

Ser

Ser

Arg

95

Leu

Ser

Ala

Ala

Phe

Ala

Thr

Gly

Leu

80

Val

Pro

Thr

Cys

Ser
160
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
atg aaa
Met Lys
1

ctt ggc
Leu Gly

gat cgt
Asp Arg

gct cac
Ala His
50

gag tgg
Glu Trp
65

ggt ggg
Gly Gly

cgt gca
Arg Ala

gaa gcc
Glu Ala

ctg gaa
Leu Glu
130

aaa tac
Lys Tyr
145

ttc gag
Phe Glu

29
16
1823
DNA
Unknown

variant

CDS
(1)..(1305)
styA

CDS
(1311)..(1823)
StyB

16
aag cgt atc ggt att gtt ggt gca
Lys Arg Ile Gly Ile Val Gly Ala

ctc ttc ctc cgc cag cat gac gtc
Leu Phe Leu Arg Gln His Asp Val
20 25

aag ccc gat gag tac agt gga ctg
Lys Pro Asp Glu Tyr Ser Gly Leu
35 40

aac gcg gtg acg gtg cag cgg gag
Asn Ala Val Thr Val Gln Arg Glu
55

ccg tct gag gag ttt ggc tat ttce
Pro Ser Glu Glu Phe Gly Tyr Phe
70

ccg cag ccc atg tgt ctc tac ggt
Pro Gln Pro Met Cys Leu Tyr Gly
85 90

gtg gac tac cgt ctc tac ctg ccg
Val Asp Tyr Arg Leu Tyr Leu Pro
100 105

agg ggc ggc aag ttc tgce tac gac
Arg Gly Gly Lys Phe Cys Tyr Asp
115 120

ggg ctg tcg gag cag tat gat ctg
Gly Leu Ser Glu Gln Tyr Asp Leu
135

gcc ctc ggc agg gtg ttc gag aag
Ala Leu Gly Arg Val Phe Glu Lys
150

aag ccg caa cgg gca ctg tgc gtt
Lys Pro Gln Arg Ala Leu Cys Val

ggc
Gly

gac
Asp

¢gg
Arg

gtt
Val

ggc
Gly
75

gat
Asp

atg
Met

gcc
Ala

ctg
Leu

cag
Gln
155

ggt
Gly

act
Thr

gtc
Val

ctc
Leu

gcc
Ala
60

cac
His

ctc
Leu

ctg
Leu

gtg
Val

gtt
Val
140

tcc
Ser

ctc
Leu

gcc
Ala

act
Thr

ctg
Leu
45

ctc
Leu

tac
Tyr

aag
Lys

atg
Met

tct
Ser
125

gtg
Val

gaa
Glu

ttc
Phe

ggc
Gly

gtg
Val
30

aat
Asn

gac
Asp

tac
Tyr

gct
Ala

cgt
Arg
110

gcc
Ala

tgc
Cys

aac
Asn

aag
Lys

ctc
Leu
15

tac
Tyr

acc
Thr

gtc
Val

tac
Tyr

ccc
Pro
95

gca
Ala

gaa
Glu

act
Thr

tcg
Ser

ggc
Gly

cat
His

act
Thr

gtt
Val

aat
Asn

gta
Val
80

agc
Ser

ctg
Leu

gat
Asp

ggt
Gly

cce
Pro
160

atc
Ile

48

96

144

192

240

288

336

384

432

480

528
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aag
Lys

ggc
Gly

gcg
Ala

cac
His
225

gag
Glu

gct
Ala

gtt
Val

acc
Thr

ggc
Gly
305

gaa
Glu

gag
Glu

ttc
Phe

ctt
Leu

aac
Asn
385

cgt
Arg

gaa
Glu

gag
Glu

ctg
Leu
210

acc
Thr

aag
Lys

gag
Glu

gtg
Val

atc
Ile
290

cag
Gln

atc
Ile

cgt
Arg

act
Thr

cag
Gln
370

ttc
Phe

atc
Ile

gca
Ala

ctg
Leu
195

gtg
Val

aag
Lys

ctg
Leu

ttc
Phe

cca
Pro
275

atc
Ile

ggc
Gly

ctt
Leu

cgc
Arg

ctg
Leu
355

atc
Ile

aac
Asn

ggt
Gly

ccg
Pro
180

att
Ile

ctc
Leu

tat
Tyr

cgt
Arg

gac
Asp
260

gta
Val

ggg
Gly

gcg
Ala

gcg
Ala

cgc
Arg
340

agc

Ser

ctg
Leu

tat
Tyx

cag
Gln

165

att
Ile

gag
Glu

gaa
Glu

gac
Asp

aag
Lys
245

ctg
Leu

ttc
Phe

ctg
Leu

aac
Asn

cac
His
325

cag
Gln

gcc
Ala

agc
Ser

ccg
Pro

tgg
Trp
405

cgc
Arg

att
Ile

aac
Asn

gat
Asp
230

cat
His

gcc
Ala

cgc
Arg

ggc
Gly

atg
Met
310

tct
Ser

gat
Asp

ttc
Phe

cag
Gln

gaa
Glu
390

tgc
Cys

gcg
Ala

cca
Pro

cat
His
215

gac
Asp

cat
His

aac
Asn

gac
Asp

gac
Asp
295

gcg
Ala

gtc
Val

cgc
Arg

acg
Thr

agc
Ser
375

ctt

Leu

agc
Ser

gtg
Val

acc
Thr
200

att
Ile

ccg
Pro

cct
Pro

agt
Ser

ggt
Gly
280

atc
Ile

tcc
Ser

tac
Tyr

gtg
Val

gaa
Glu
360

cgt
Arg

cag
Gln

cag
Gln

act
Thr
185

ctg
Leu

ggt
Gly

cgt
Arg

tcc
Ser

tct
Ser
265

cat
His

cag
Gln

tat
Tyr

gac
Asp

ctg
Leu
345

ctt

Leu

gaa
Glu

tgg
Trp

tac
Tyr

30
170

atg
Met

tcg
Ser

agc
Ser

gcg
Ala

gtt
Val
250

ctg
Leu

gcg
Ala

gca
Ala

gcg
Ala

ctg
Leu
330

tgc
Cys

ccg
Pro

atg
Met

gat
Asp

gca
Ala
410

tcc
Ser

ttc
Phe

gat
Asp

ttc
Phe
235

gcc
Ala

gac
Asp

acc
Thr

act
Thr

gca
Ala
315

cgc
Arg

gcce
Ala

ccg
Pro

gct
Ala

cgc
Arg
395

ccc
Pro

ttc
Phe

aat
Asn

ctg
Leu
220

ctc
Leu

gag
Glu

atc
Ile

ctc
Leu

gtc
Val
300

tgg
Trp

ttc
Phe

acc
Thr

gaa
Glu

gat
Asp
380

ttc
Phe

act
Thr

tcg
Ser

ggc
Gly
205

gaa
Glu

gat
Asp

cgc
Arg

ctc
Leu

aat
Asn
285

gat
Asp

att
Ile

agc
Ser

cgc
Arg

ttc
Phe
365

gag
Glu

tcc
Ser

att
Ile

cca
Pro
190

atg
Met

gtc
Val

ctg
Leu

atc
Ile

cag
Gln
270

aac
Asn

ccg
Pro

ctg
Leu

gaa
Glu

tgg
Trp
350

ctc
Leu

ttc
Phe

agc
Ser

gca
Ala

175

gg9g
Gly

agc
Ser

ctc
Leu

atg
Met

gat
Asp
255

ggc
Gly

ggc
Gly

atc
Ile

ggc
Gly

cac
His
335

acc
Thr

acc
Thr

acg
Thr

ccg
Pro

cta
Leu
415

cat
His

aca
Thr

gcc
Ala

ctg
Leu
240

ccg
Pro

ggt
Gly

aaa
Lys

ttg
Leu

gag
Glu
320

cta
Leu

aac
Asn

ttc
Phe

gac
Asp

gaa
Glu
400

ttg
Leu

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248
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cgg
Arg

cct
Pro

tcc
Ser

gtt
Val

aac
Asn

ctg
Leu
495

ggc
Gly

agc
Ser

gcc
Ala

gtg
Val

gtt
Val
575

ttc
Phe

cct
Pro

999
Gly

acc
Thr

ctc
Leu

agc
Ser
480

aag
Lys

gtc
Val

aag
Lys

ggc
Gly

gag
Glu
560

agc

Ser

ttt
Phe

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

<220>
<223>

<400>

gac
Asp

tga

agc
Ser

agc
Ser
465

ttc
Phe

tcg
Ser

agc
Ser

cgt
Arg

ctc
Leu
545

agc
Ser

gcc
Ala

gcc
Ala

17
434
PRT

31

gct att gct ccg ctg gtc aag gcc agc gga gcc cta act
Ala Ile Ala Pro Leu Val Lys Ala Ser Gly Ala Leu Thr

420

ttcaa atg acg tta aaa aaa gat gtg gtg gtg gat atc gac
Met Thr Leu Lys Lys Asp Val Val Val Asp Ile Asp

ttc
Phe
450

gcg
Ala

acc
Thr

ggc
Gly

ctc
Leu

gtg
Val
530

ccce
Pro

acg
Thr

tgt
Cys

agc
Ser

Unknown

435

cgc
Arg

gag
Glu

tcc
Ser

cgt
Arg

ctg
Leu
515

atc
Ile

act
Thr

gtt
Val

gga
Gly

cgt
Arg
595

cag
Gln

act
Thr

atc
Ile

atg
Met
500

ggt
Gly

gat
Asp

ctg
Leu

gaa
Glu

gtg
Val
580

tat
Tyr

gcg
Ala

gac
Asp

agt
Ser
485

cat
His

gaa
Glu

gge
Gly

cgg
Arg

gta
Val
565

ccg
Pro

cac
His

Synthetic Construct

17

gtt
Val

gag
Glu
470

ctg
Leu

gag
Glu

agt
Ser

act
Thr

gac
Asp
550

cac

His

gag
Glu

ggc
Gly

425

gca
Ala
455

ggc
Gly

gac
Asp

ctg
Leu

cag
Gln

cct
Pro
535

gcc
Ala

gac
Asp

gcg
Ala

aac
Asn

44

ctg
Leu

gaa
Glu

ccg
Pro

ctg
Leu

aag
Lys
520

cct
Pro

atg
Met

cac
His

agt
Ser

cecg
Pro
600

0

ttc
Phe

gtg
Val

ccg
Pro

act
Thr
505

atg
Met

cct
Pro

gcc
Ala

acg
Thr

gcc
Ala
585

ttg
Leu

gcg
Ala

cat
His

act
Thr
490

caa
Gln

tta
Leu

gct
Ala

tgg
Trp

ctc
Leu
570

ccc
Pro

ccg
Pro

acg
Thr

ggc
Gly
475

gtg
Val

ggc
Gly

tcg
Ser

ttc
Phe

ttc
Phe
555

tte
Phe

cag
Gln

ctg
Leu

430

gga
Gly
460

atg
Met

atg
Met

ggg
Gly

gca
Ala

aca
Thr
540

gaa

Glu

att
Ile

ccg
Pro

aat
Asn

445

att
Ile

acg
Thr

gtg
Val

cgc
Arg

ttc
Phe
525

gtt
Val

tgc
Cys

gcg
Ala

ctg
Leu

tga

gcg
Ala

gtg
Val

tcec
Ser

ttc
Phe
510

ttc
Phe

cag
Gln

gat
Asp

cgc
Arg

ctg
Leu
590

Met Lys Lys Arg Ile Gly Ile Val Gly Ala Gly Thr Ala Gly Leu His

1

5

10

15

1296

1346

1394

1442

1490

1538

1586

1634

1682

1730

1778

1823
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Leu

Asp

Ala

Glu

65

Gly

Arg

Glu

Leu

Lys

145

Phe

Lys

Gly

Ala

His

225

Glu

Ala

Gly

Arg

His

50

Trp

Gly

Ala

Ala

Glu

130

Tyr

Glu

Glu

Glu

Leu

210

Thr

Lys

Glu

Leu

Lys

35

Asn

Pro

Pro

Val

Arg

115

Gly

Al_a

Lys

Ala

Leu

195

Val

Lys

Leu

Phe

Phe
20

Pro

‘Ala

Ser

Gln

Asp

100

Gly

Leu

Leu

Pro

Pro

180

Ile

Leu

Tyr

Arg

Asp

Leu

Asp

Val

Glu

Pro

85

Tyr

Gly

Ser

Gly

Gln

165

ile

Glu

Glu

Asp

Lys

245

Leu

Arg

Glu

Thr

Glu

70

Met

Arg

Glu

Arg

150

Arg

Arg

Ile

Asn

Asp

230

His

Ala

Gln

Tyr

Val

55

Phe

Cys

Leu

Phe

Gln

135

Val

Ala

Ala

Pro

His

215

Asp

His

Asn

His

Ser

40

Gln

Gly

Leu

Tyr

Cys

120

Tyr

Phe

Leu

Val

Thr

200

Ile

Pro

Pro

Ser

Asp
25

Gly
Arg
Tyr
Tyr
Leu
105
Tyr
Asp
Glu
Cys
Thr
185
Leu
Gly
Arg

Ser

Ser

32

Val
Leu
Glu
Phe
Glyv
90
Pro
Asp
Leu
Lys
Val
170
Met
Ser
Ser
Ala
Val

250

Leu

Asp

Arg

Val

Gly

75

Asp

Met

Ala

Leu

Gln

155

Gly

Ser

Phe

Asp

Phe

235

Ala

Asp

Val

Leu

Ala

60

His

Leu

Leu

Val

Val

140

Ser

Leu

Phe

Asn

Leu

220

Leu

Glu

Ile

Thr

Leu

45

Leu

Tyr

Lys

Met

Ser

125

Val

Glu

Phe

Ser

Gly

205

Glu

Asp

Arg

Leu

Val

30

Asn

Asp

Tyr

Ala

Arg

110

Ala

Cys

Asn

Lys

Pro

190

Met

Val

Leu

Ile

Gln

Tyr

Thr

Val

Tyr

Pro

95

Ala

Glu

Thr

Ser

Gly

175

Gly

Ser

Leu

Met

Asp

255

Gly

Thr

Val

Asn

Val

80

Ser

Leu

Asp

Gly

Pro

160

Ile

His

Thr

Ala

Leu

240

Pro

Gly
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260

Val Val Pro Val Phe Arg
275

Thr Ile Ile Gly Leu Gly
290

Gly Gln Gly Ala Asn Met
305 310

Glu Ile Leu Ala His Ser
325

Glu Arg Arg Arg Gln Asp
340

Phe Thr Leu Ser Ala Phe
355

Leu Gln Ile Leu Ser Gln
370

Asn Phe Asn Tyr Pro Glu
385 390

Arg Ile Gly Gln Trp Cys
405

Arg Pro Asp Ala Ile Ala
420

Pro Gly
<210> 18
<211> 170
<212> PRT

<213> Unknown

<220>

Asp

Asp

295

Ala

Val

Arg

Thr

Ser

375

Leu

Ser

Pro

<223> Synthetic Construct

<400> 18

Gly

280

Ile

Ser

Tyr

Val

Glu

360

Arg

Gln

Gln

Leu

265

His

Gln

Tyr

Asp

Leu

345

Leu

Glu

Trp

Tyr

Val
425

33

Ala

Ala

Ala

Leu

330

Cys

Pro

Met

Asp

Ala

410

Lys

Thr

Thr

Ala

315

Arg

Ala

Pro

Ala

Arg

395

Pro

Ala

Leu

Val

300

Trp

Phe

Thr

Glu

Asp

380

Phe

Thr

Ser

Asn

285

Asp

Ile

Ser

Arg

Phe

365

Glu

Ser

Ile

Gly

270

Asn

Pro

Leu

Glu

Trp

350

Leu

Phe

Ser

Ala

Ala
430

Gly

Ile

Gly

His

335

Thr

Thr

Thr

Pro

Leu

415

Leu

Lys

Leu

Glu

320

Leu

Asn

Phe

Asp

Glu

400

Leu -

Thr

Met Thr Leu Lys Lys Asp Val Val Val Asp Ile Asp Ser Thr Ser Phe

1 5

10

15

Arg Gln Ala Val Ala Leu Phe Ala Thr Gly Ile Ala Val Leu Ser Ala
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Glu Thr

Ser Ile
50

Arg Met
65

Leu Gly

Ile Asp

Thr Leu

Val Glu
130

Gly val
145

Arg Tyr

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

<220>
<223>

<400>
aagtaaa

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

<220>
<223>

<400>
ggaaaca

20

Asp Glu Gly Glu Val His
35 40

Ser Leu Asp Pro Pro Thr
55

His Glu Leu Leu Thr Gln
70

Glu Ser Gln Lys Met Leu
85

Gly Thr Pro Pro Pro Ala
100

Arg Asp Ala Met Ala Trp
115 120

Val His Asp His Thr Leu
135

Pro Glu Ala Ser Ala Pro
150

His Gly Asn Pro Leu Pro
165

19

26

DNA
Unknown

Synthetic Primer

19
acg acggccagtg agcgcg

20

28

DNA
Unknown

Synthetic Primer

20
gct atgatcatga ttacgcca

25

Gly

Val

Gly

Ser

Phe

105

Phe

Phe

Gln

Leu

34

Met

Met

Gly

Ala

90

Thr

Glu

Ile

Pro

Asn
170

Thr

Val

Arg

75

Phe

Val

Cys

Ala

Leu
155

Val

Ser

60

Phe

Phe

Gln

Asp

Arg

140

Leu

Asn

45

Leu

Gly

Ser

Ala

Val

125

Val

Phe

30

Ser

Lys

Val

Lys

Gly

110

Glu

Ser

Phe

Phe

Ser

Ser

Arg

95

Leu

Ser

Ala

Ala

Thr

Gly

Leu

80

Val

Pro

Thr

Cys

Ser
160

26

28
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15

20

25

30

35

40

45

50

55

60

35

<210> 21
<211> 19
<212> DNA

<213> unknown

<220>
<223> Synthetic Primer

<400> 21
ctatgtcctt ctcgccagg

<210> 22
<211> 17
<212> DNA

<213> Unknown

<220>
<223> Synthetic Primer

<400> 22
cgagcaccag cgctgtg

<210> 23
<211> 20
<212> DNA

<213> Unknown

<220>
<223> Synthetic Primer

<400> 23
gaacgtatcg gtcagtggtg

<210> 24
<211> 17
<212> DNA

<213> Unknown

<220>
<223> Synthetic Primer

<400> 24
ctccgectgge cttgacc

<210> 25
<211> 37
<212> DNA

<213> Uriknown

<220>
<223> Synthetic Primer

<400> 25
cgcgaagctt aggaggaagc catgaaaaag cgtatgg

<210> 26

19

17

20

17

37



10

15

20

25

30

35

<211>
<212>
<213>

<220>
<223>

<400>

30
DNA
Unknown

Synthetic Primer

26

cacatctaga gatcggcaca gaaaggcctc

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

<220>
<223>

<400>

aggttggcat atgaaaagcg tatcggtatt gttg

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

<220>
<223>

<400>

27

34

DNA
Unknown

Synthetic Primer

27

28

35

DNA
Unknown

Synthetic Primer

28

36

atcttgaagc ttcaattcag cggcaacggg ttgcc

30

34

35



