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ggg cag cca gcc tcg cecg cct
Gly Gln Pro Ala Ser Pro Pro

20 25

ctg ggg aag tac gtc agc tta
Leu Gly Lys Tyr Val Ser Leu

35 40

ttc ctg gga gtc cct ttt gece
Phe Leu Gly Val Pro Phe Ala

55

gct ccg ccg cag cct gca gaa
Ala Pro Pro Gln Pro Ala Glu

70

tcce tac cct cee atg tge tge
Ser Tyr Pro Pro Met Cys Cys

85

tca gat cta ttt acc aac gga
Ser Asp Leu Phe Thr Asn Gly
100 105

gaa gac tgt ctc tac cta aat
Glu Asp Cys Leu Tyr Leu Asn

115 120

tcc
Ser
10

gtt
Val

gaa
Glu

aag
Lys

cca
Pro

cag
Gln
90

aag

Lys

att
Ile

ctc
Leu

gtg
Val

ggc
Gly

cce
Pro

tgg
Trp
75

gac
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gag
Glu

tac
Tyr

gce
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gac
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ctg
Leu

cct
Pro
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agc
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cca
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agg
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acc
Thr

tct
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act
Thr

gca
Ala
45

ctc
Leu

ttc
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gta
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ctc
Leu

cct
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tct
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gce
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cag
Gln

gga
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gtg
Val

gtg
Val

act
Thr
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gct
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gca
Ala
15

cag
Gln

ccg
Pro

tcc
Ser

aag
Lys

gag
Glu
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ctg
Leu

gac
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act
Thr

ggc
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gtg
Val
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Leu

aac
Asn
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gag
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ctg
Leu
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aca
Thr

ctg
Leu
145

cat
His

gga
Gly

ttg
Leu

ttt
Phe

999
Gly
225

ttc
Phe

gtc
Val

999
Gly

aag
Lys

act
Thr
305

act
Thr

gct
Ala

caa
Gln

aag
Lys
130

gtg
Val

gaa
Glu

ttc
Phe

gac
Asp

gga
Gly
210

gaa
Glu

cac
His

agg
Arg

tgt
Cys

tcg
Ser
290

ctt

Leu

gtg
Val

gag
Glu

gag
Glu

agg
Arg

ttg
Leu

aac
Asn

ttc
Phe

cag
Gln
195

ggc
Gly

agt
Ser

cgg
Arg

aag
Lys

aaa
Lys
275

gag
Glu

gat
Asp

gtg
Val

aag
Lys

ttt
Phe
355

ggc
Gly

ggc
Gly

gtg
Val

agc
Ser
180

gtg
Val

gac
Asp

gtc
Val

gce
Ala

gac
Asp
260

acc
Thr

gac
Asp

ttt
Phe

gat
Asp

gat
Asp
340

ggc
Gly

aga
Arg

999
Gly

gtg
Val
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aca
Thr

gce
Ala

cca
Pro

tct
Ser

atc
Ile
245

atg
Met

acc
Thr

gag
Glu

cat
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gga
Gly
325

ttc
Phe

tgg
Trp

ctg
Leu

gca
Ala
150

gtg
Val

999
Gly

gca
Ala

ggc
Gly

gtt
Val
230

tct
Ser

aag
Lys

acc
Thr

ctc
Leu

gga
Gly
310

gtg
Val

aac
Asn

ctt
Leu

ccg
Pro
135

cca
Pro

gtg
Val

gat
Asp

ctg
Leu

tct
Ser
215

ctg
Leu

gag
Glu

gct
Ala

tcg
Ser

ttg
Leu
295

gac

Asp

ctg
Leu

act
Thr

ctg
Leu

gtg
Val

atg
Met

gce
Ala

gaa
Glu

cac
His
200

gtg
Val

gtg
Val

agt
Ser

gca
Ala

gct
Ala
280

gac
Asp

caa
Gln

ctg
Leu

gtc
Val

cca
Pro
360

atg
Met

tat
Tyr

atc
Ile

cac
His
185

tgg
Trp

acc
Thr

ttg
Leu

ggc
Gly

gct
Ala
265

gtc
Val

tta
Leu

aga
Arg

cce
Pro

cce
Pro
345

acg
Thr

gtg
Val

gat
Asp

cag
Gln
170

agc
Ser

gtc
Val

atc
Ile

tct
Ser

gtg
Val
250

aag
Lys

ttt
Phe

acg
Thr

gag
Glu

aag
Lys
330

tac

Tyr

atg
Met

tgg
Trp

999
Gly
155

tac
Tyr

cgg
Arg

cag
Gln

ttt
Phe

cce
Pro
235

gce
Ala

caa
Gln

gtt
Val

ctg
Leu

agc
Ser
315

atg
Met

atc
Ile

atg
Met

atc
Ile
140

gtg
Val

cgce
Arg

ggc
Gly

gag
Glu

gga
Gly
220

ttg
Leu

ctc
Leu

att
Ile

cac
His

aag
Lys
300

cat

His

cct
Pro

gtg
Val

ggc
Gly

cac
His

gtg
Val

ctg
Leu

aac
Asn

aac
Asn
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gag
Glu

gce
Ala

act
Thr

gct
Ala

tgc
Cys
285

atg
Met

cce
Pro

gaa
Glu

gga
Gly

ttc
Phe
365

gga
Gly

ctt
Leu

ggc
Gly

tgg
Trp
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atc
Ile

tca
Ser

aag
Lys

gtt
Val

gtc
Val
270

ctg
Leu

aaa
Lys

ttc
Phe

gag
Glu

atc
Ile
350

cce
Pro

gga
Gly

gct
Ala

atc
Ile
175

ggt
Gly

gce
Ala

gca
Ala

aac
Asn

gce
Ala
255

ctt
Leu

cgce
Arg

ttt
Phe

ctg
Leu

att
Ile
335

aac
Asn

ctc
Leu

ggc
Gly

gcg
Ala
160

tgg
Trp

cac
His

aac
Asn

gga
Gly

ctc
Leu
240

ctg
Leu

gct
Ala

cag
Gln

tta
Leu

cce
Pro
320

ctg
Leu

aag
Lys

tct
Ser
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gaa
Glu

tac
Tyr
385

aag
Lys

ctg
Leu

gce
Ala

cag
Gln

999
Gly
465

aaa
Lys

aaa
Lys

ctg
Leu

ggc
Gly

tte
Phe
545

ata
Ile

ggc
Gly
370

cce
Pro

tat
Tyr

gac
Asp

cgt
Arg

tat
Tyr
450

gac
Asp

ggc
Gly

ttc
Phe

cce
Pro

gtc
Val
530

tgg
Trp

aag
Lys
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<400>

aag
Lys

atc
Ile

ttg
Leu

ttg
Leu

caa
Gln
435

cgce
Arg

cac
His

gat
Asp

tgg
Trp

cat
His
515

aac
Asn

aac
Asn

cat
His

2
566
PRT

ctg
Leu

gct
Ala

999
Gly

atg
Met
420

cac
His

cca
Pro

999
Gly

gce
Ala

gce
Ala
500

tgg
Trp

acc
Thr

gat
Asp

gct
Ala

gac
Asp

aac
Asn

999
Gly
405

999
Gly

aga
Arg

agc
Ser

gat
Asp

cca
Pro
485

aac
Asn

ccg
Pro

cag
Gln

ctc
Leu

gag
Glu
565

Sus scrofa

cag
Gln

atc
Ile
390

aca
Thr

gat
Asp

gat
Asp

ttc
Phe

gag
Glu
470

gaa
Glu

ttt
Phe

atg
Met

gca
Ala

ctg
Leu
550

ctg
Leu

aag
Lys
375

cct
Pro

gac
Asp

gtg
Val

gca
Ala

tca
Ser
455

atc

Ile

gag
Glu

gct
Ala

tac
Tyr

gce
Ala
535

tcc
Ser

tga

acg
Thr

gag
Glu

gac
Asp

gtg
Val

gga
Gly
440

tcg
Ser

ttc
Phe

gag
Glu

cgce
Arg

gac
Asp
520

aag

Lys

aag
Lys

gce
Ala

gaa
Glu

cce
Pro

ttt
Phe
425

gce
Ala

gac
Asp

tcc
Ser

gtc
Val

agt
Ser
505

cag

Gln

agg
Arg

gag
Glu

acg
Thr

ctg
Leu

gtc
Val
410

ggt
Gly

cce
Pro

aag
Lys

gtc
Val

agt
Ser
490

999
Gly

gaa
Glu

ctg
Leu

gca
Ala

tca
Ser

act
Thr
395

aaa
Lys

gtc
Val

acc
Thr

aaa
Lys

ttt
Phe
475

ctc
Leu

aac
Asn

gaa
Glu

aaa
Lys

gca
Ala
555

ctc
Leu
380

cca
Pro

aag
Lys

cca
Pro

tac
Tyr

cce
Pro
460

ggt
Gly

agc
Ser

cce
Pro

999
Gly

ggt
Gly
540

aag
Lys

ctg
Leu

gtg
Val

aaa
Lys

tct
Ser

atg
Met
445

aag
Lys

ttt
Phe

aag
Lys

aat
Asn

tac
Tyr
525

gaa

Glu

aag
Lys

tgg
Trp

gce
Ala

gac
Asp

gtg
Val
430

tat
Tyr

acg
Thr

cca
Pro

acg
Thr

999
Gly
510

ctt

Leu

gaa
Glu

cca
Pro

aag
Lys

act
Thr

ctg
Leu
415

acg
Thr

gag
Glu

gtg
Val

ctg
Leu

gtg
Val
495

gag
Glu

cag
Gln

gtg
Val

cce
Pro

tcc
Ser

gac
Asp
400

ttc
Phe

gtg
Val

ttt
Phe

atc
Ile

tta
Leu
480

atg
Met

999
Gly

atc
Ile

gce
Ala

aag
Lys
560

Met Trp Leu Leu Pro Leu Val Leu Thr Ser Leu Ala Ser Ser Ala Thr
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1296
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1536

1584

1632

1680
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Trp

Arg

Ala

Arg

65

Thr

Met

Phe

Thr

Leu

145

His

Gly

Leu

Phe

Gly

225

Phe

Ala

Val

Val

50

Phe

Thr

Thr

Ser

Lys

130

Val

Glu

Phe

Asp

Gly

210

Glu

His

Gly

Leu

35

Phe

Ala

Ser

Ser

Glu

115

Arg

Leu

Asn

Phe

Gln

195

Gly

Ser

Arg

Gln

20

Gly

Leu

Pro

Tyr

Asp

100

Asp

Gly

Gly

Val

Ser

180

Val

Asp

Val

Ala

Pro

Lys

Gly

Pro

Pro

85

Leu

Cys

Arg

Gly

Val

165

Thr

Ala

Pro

Ser

Ile
245

Ala

Tyr

Val

Gln

70

Pro

Phe

Leu

Leu

Ala

150

Val

Gly

Ala

Gly

Val

230

Ser

Ser

Val

Pro

55

Pro

Met

Thr

Tyr

Pro

135

Pro

Val

Asp

Leu

Ser

215

Leu

Glu

Pro

Ser

40

Phe

Ala

Cys

Asn

Leu

120

Val

Met

Ala

Glu

His

200

Val

Val

Ser

Pro

25

Leu

Ala

Glu

Cys

Gly

105

Asn

Met

Tyr

Ile

His

185

Trp

Thr

Leu

Gly

10

Val

Glu

Lys

Pro

Gln

90

Lys

Ile

Val

Asp

Gln

170

Ser

Val

Ile

Ser

Val
250

Val

Gly

Pro

Trp

75

Asp

Glu

Tyr

Trp

Gly

155

Tyr

Arg

Gln

Phe

Pro

235

Ala

Asp

Leu

Pro

60

Ser

Pro

Arg

Thr

Ile

140

Val

Arg

Gly

Glu

Gly

220

Leu

Leu

Thr

Ala

45

Leu

Phe

Val

Leu

Pro

125

His

Val

Leu

Asn

Asn

205

Glu

Ala

Thr

Ala

30

Gln

Gly

Val

Val

Thr

110

Ala

Gly

Leu

Gly

Trp

190

Ile

Ser

Lys

Val

15

Gln

Pro

Ser

Lys

Glu

95

Leu

Asp

Gly

Ala

Ile

175

Gly

Ala

Ala

Asn

Ala
255

Gly

Val

Leu

Asn

80

Gln

Glu

Leu

Gly

Ala

160

Trp

His

Asn

Gly

Leu

240

Leu



Val

Gly

Lys

Thr

305

Thr

Ala

Gln

Glu

Tyr

385

Lys

Leu

Ala

Gln

Gly

465

Lys

Arg

Cys

Ser

290

Leu

Val

Glu

Glu

Gly

370

Pro

Tyr

Asp

Arg

Tyr

450

Asp

Gly

Lys

Lys

275

Glu

Asp

Val

Lys

Phe

355

Lys

Ile

Leu

Leu

Gln

435

Arg

His

Asp

Asp

260

Thr

Asp

Phe

Asp

Asp

340

Gly

Leu

Ala

Gly

Met

420

His

Pro

Gly

Ala

Met

Thr

Glu

His

Gly

325

Phe

Trp

Asp

Asn

Gly

405

Gly

Arg

Ser

Asp

Pro
485

Lys

Thr

Leu

Gly

310

Val

Asn

Leu

Gln

Ile

390

Thr

Asp

Asp

Phe

Glu

470

Glu

Ala

Ser

Leu

295

Asp

Leu

Thr

Leu

Lys

375

Pro

Asp

Val

Ala

Ser

455

Ile

Glu

Ala

Ala

280

Asp

Gln

Leu

Val

Pro

360

Thr

Glu

Asp

Val

Gly

440

Ser

Phe

Glu

Ala

265

Val

Leu

Arg

Pro

Pro

345

Thr

Ala

Glu

Pro

Phe

425

Ala

Asp

Ser

Val

Lys

Phe

Thr

Glu

Lys

330

Tyr

Met

Thr

Leu

Val

410

Gly

Pro

Lys

Val

Ser
490

Gln

Val

Leu

Ser

315

Met

Ile

Met

Ser

Thr

395

Lys

Val

Thr

Lys

Phe

475

Leu

Ile

His

Lys

300

His

Pro

Val

Gly

Leu

380

Pro

Lys

Pro

Tyr

Pro

460

Gly

Ser

Ala

Cys

285

Met

Pro

Glu

Gly

Phe

365

Leu

Val

Lys

Ser

Met

445

Lys

Phe

Lys

Val

270

Leu

Lys

Phe

Glu

Ile

350

Pro

Trp

Ala

Asp

Val

430

Tyr

Thr

Pro

Thr

Leu

Arg

Phe

Leu

Ile

335

Asn

Leu

Lys

Thr

Leu

415

Thr

Glu

Val

Leu

Val
495

Ala

Gln

Leu

Pro

320

Leu

Lys

Ser

Ser

Asp

400

Phe

Val

Phe

Ile

Leu

480

Met



Lys Phe

Leu Pro

Gly Val

530

Phe
545

Trp

Ile Lys

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

<220>
<223>

<400>

Ala
500

Trp Asn

His Pro

515

Trp

Asn Thr Gln

Asn Asp Leu

Ala Glu

565

His

3
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Phe

Met
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Leu

550

Leu

Ala

Tyr

Ala

535

Ser

artificial sequence

primer

3

Arg Ser Gly
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Asp Gln Glu
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Lys Arg Leu

Lys Glu Ala
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<212>
<213>

<220>
<223>

<400>

4
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4
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<221>
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<400>
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Asn

Glu

Lys

Ala
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Pro

Gly

Gly

540

Lys

Asn

Tyr
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Glu

Lys

Gly Glu
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Leu Gln

Glu Val

Pro Pro

Gly

Ile

Ala

Lys
560

atg tgg ctt ctc ccg ctg gte ctg acc tcece cte gee tet tet gca act
Met Trp Leu Leu Pro Leu Val Leu Thr Ser Leu Ala Ser Ser Ala Thr

1

5

10

15
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tgg
Trp

gtc
Val

gtc
Val

ttt
Phe
65

acc
Thr

ctc
Leu

tct
Ser

aag
Lys

gtg
Val
145

gaa

Glu

ttc
Phe

gac
Asp

gga
Gly

gaa
Glu
225

cac
His

agg

999
Gly

ctg
Leu

ttc
Phe
50

gct
Ala

tcc
Ser

tca
Ser

gaa
Glu

agg
Arg
130

gtg
Val

aac
Asn

ttc
Phe

cag
Gln

ggc
Gly
210

agt
Ser

cgg
Arg

aag

cag
Gln

999
Gly
35

ctg
Leu

ccg
Pro

tac
Tyr

gat
Asp

gac
Asp
115

ggc
Gly

ggc
Gly

gtg
Val

agc
Ser

gtg
Val
195

gac
Asp

gtc
Val

gce
Ala

gac

cca
Pro
20

aag
Lys

gga
Gly

ccg
Pro

cct
Pro

cta
Leu
100

tgt
Cys

aga
Arg

999
Gly

gtg
Val

aca
Thr
180

gce
Ala

cca
Pro

tct
Ser

atc
Ile

atg

gce
Ala

tac
Tyr

gtc
Val

cag
Gln

cce
Pro
85

ttt
Phe

ctc
Leu

ctg
Leu

gct
Ala

gtg
Val
165

999
Gly

gca
Ala

ggc
Gly

gtt
Val

tct
Ser
245

aag

tcg
Ser

gtc
Val

cct
Pro

cct
Pro
70

atg
Met

acc
Thr

tac
Tyr

ccg
Pro

tcc
Ser
150

gtg
Val

gac
Asp

ctg
Leu

tct
Ser

ctg
Leu
230

gag
Glu
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ccg
Pro

agc
Ser

ttt
Phe
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gca
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tgc
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aac
Asn

cta
Leu

gtg
Val
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acc

Thr

gce
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gaa
Glu

cac
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Val
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tta
Leu
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tgc
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Arg
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Asn
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Ile

cac
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tgg
Trp
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acc
Thr

ttg
Leu

ggc
Gly

gct

gtt
Val
25

gaa
Glu

aag
Lys

cca
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caa
Gln

aag
Lys
105

att
Ile

gtg
Val

gat
Asp

cag
Gln

agc
Ser
185

gtc
Val

atc
Ile

tct
Ser

gtg
Val

aag

gtg
Val

ggc
Gly

cce
Pro

tgg
Trp

gag
Glu
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gag
Glu

tac
Tyr

tgg
Trp

gga
Gly

tac
Tyr
170

cgg
Arg

cag
Gln

ttt
Phe

cce
Pro

gce
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250

caa

gac
Asp

ctg
Leu

cct
Pro

agc
Ser
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cca
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agg
Arg
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Thr

atc
Ile

ctg
Leu
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cgce

Arg

ggc
Gly

gag
Glu

gga
Gly

ttg
Leu
235

ttc
Phe

att

act
Thr

gca
Ala

ctc
Leu
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ttc
Phe

att
Ile

ctc
Leu
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cac
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ctg
Leu

aac
Asn

aac
Asn

gag
Glu
220

gce
Ala

act
Thr
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gce
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cag
Gln
45
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Gly

gtg
Val

999
Gly

att
Ile

gct
Ala
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gga
Gly

ctc
Leu

ggc
Gly

tgg
Trp

atc
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aag
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gtc

cag
Gln
30
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tcc
Ser

aag
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gga
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gga
Gly
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atc
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ggt
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Ala
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ggc
Gly
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ggc
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gtg
Val

ttg
Leu

aac
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cag
Gln
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gag
Glu

ctg
Leu

ggt
Gly
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tgg
Trp
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cac

His

aac
Asn

gga
Gly

ctc
Leu

ctg
Leu
255

gct
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Arg

gce
Ala

agg
Arg
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Thr
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atg
Met

ttt
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ctg
Leu

cat
His
160

gga
Gly

ttg
Leu

ttt
Phe

999
Gly

ttc
Phe
240

gtc
Val

gg99

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816



Arg

tgt
Cys

tcg
Ser

ctt
Leu
305

gtg
Val

gaa
Glu

gag
Glu

ggc
Gly

cce
Pro
385

tat
Tyr

gac
Asp

cgt
Arg

tat
Tyr

gac
Asp
465

ggc
Gly

ttc
Phe

Lys

aaa
Lys

gag
Glu
290

gat
Asp

gtg
Val

aag
Lys

ttt
Phe

aag
Lys
370

atc
Ile

ttg
Leu

ttg
Leu

caa
Gln

cgce
Arg
450

cac

His

gat
Asp

tgg
Trp

Asp

acc
Thr
275

gac
Asp

ttg
Leu

gat
Asp

gat
Asp

ggc
Gly
355

ctg
Leu

gct
Ala

999
Gly

atg
Met

cac
His
435
cca

Pro

gg9
Gly

gce
Ala

gce
Ala

Met
260

acc
Thr

gag
Glu

cat
His

gga
Gly

ttc
Phe
340

tgg
Trp

gac
Asp

aac
Asn

999
Gly

999
Gly
420

aga

Arg

agc
Ser

gat
Asp

cca
Pro

aac
Asn

Lys

acc
Thr

ctc
Leu

gga
Gly

gtg
Val
325

aac
Asn

ctt
Leu

cag
Gln

atc
Ile

aca
Thr
405

gat
Asp

gat
Asp

ttc
Phe

gag
Glu

gaa
Glu
485

ttt
Phe

Ala

tcg
Ser

ttg
Leu

gac
Asp
310

ctg
Leu

act
Thr

ctg
Leu

aag
Lys

cct
Pro
390

gac
Asp

gtg
Val

gca
Ala

tca
Ser

atc
Ile
470

gag
Glu

gct
Ala

Ala

gct
Ala

gac
Asp
295

cce
Pro

ctg
Leu

gtc
Val

cca
Pro

acg
Thr
375

gag
Glu

gac
Asp

gtg
Val

gga
Gly

tcg
Ser
455

ttc
Phe

gag
Glu

cgce
Arg

Ala

gtc
Val
280

tta
Leu

aga
Arg

cce
Pro

cce
Pro

acg
Thr
360

gce
Ala

gaa
Glu

cce
Pro

ttt
Phe

gce
Ala
440

gac

Asp

tcc
Ser

gtc
Val

agt
Ser

Lys
265

ttt
Phe

acg
Thr

gag
Glu

aag
Lys

tac
Tyr
345

atg
Met

acg
Thr

ctg
Leu

gtc
Val

ggt
Gly
425

cce
Pro

aag
Lys

gtc
Val

agt
Ser

999
Gly

Gln

gtt
Val

ctg
Leu

agc
Ser

atg
Met
330

atc
Ile

atg
Met

tca
Ser

act
Thr

aaa
Lys
410

gtc
Val

acc
Thr

aaa
Lys

ttt
Phe

ctc
Leu
490

aac
Asn

Ile

cac
His

aag
Lys

cat
His
315

cct
Pro

gtg
Val

ggc
Gly

ctc
Leu

cca
Pro
395

aag
Lys

cca
Pro

tac
Tyr

cce
Pro

ggt
Gly
475

agc

Ser

cce
Pro

Ala

tgc
Cys

atg
Met
300

cce
Pro

gaa
Glu

gga
Gly

ttc
Phe

ctg
Leu
380

gtg
Val

aaa
Lys

tct
Ser

atg
Met

aag
Lys
460

ttt
Phe

aag
Lys

aat
Asn

Val

ctg
Leu
285

aaa
Lys

ttc
Phe

gag
Glu

atc
Ile

cce
Pro
365

tgg
Trp

gce
Ala

gac
Asp

gtg
Val

tat
Tyr
445

acg

Thr

cca
Pro

acg
Thr

999
Gly

Leu
270

cgce
Arg

ttt
Phe

ctg
Leu

att
Ile

aac
Asn
350

ctc
Leu

aag
Lys

act
Thr

ctg
Leu

acg
Thr
430

gag
Glu

gtg
Val

ctg
Leu

gtg
Val

gag
Glu

Ala

cag
Gln

ttc
Phe

acc
Thr

ctg
Leu
335

aag
Lys

tct
Ser

tcc
Ser

gac
Asp

tte
Phe
415

gtg
Val

ttt
Phe

atc
Ile

tta
Leu

atg
Met
495

999
Gly

Gly

aag
Lys

gct
Ala

act
Thr
320

gct
Ala

caa
Gln

gaa
Glu

tac
Tyr

aag
Lys
400

ctg
Leu

gce
Ala

cag
Gln

999
Gly

aaa
Lys
480

aaa

Lys

ctg
Leu

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536



cce
Pro

gtc
Val

tgg
Trp
545

aag
Lys

cat
His

aac
Asn
530

aac

Asn

cat
His

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

<400>

tgg
Trp
515

acc
Thr

gat
Asp

gct
Ala

6
565
PRT

500
ccg

Pro

cag
Gln

ctc
Leu

gag
Glu

atg
Met

gca
Ala

ctg
Leu

ctg
Leu
565

Sus scrofa

Met Trp Leu

1

Trp

Val

Val

Phe

65

Thr

Leu

Ser

Lys

Gly

Leu

Phe

50

Ala

Ser

Ser

Glu

Arg
130

Gln

Gly

35

Leu

Pro

Tyr

Asp

Asp

115

Gly

Leu

Pro

20

Lys

Gly

Pro

Pro

Leu

100

Cys

Arg

Pro

Ala

Tyr

Val

Gln

Pro

85

Phe

Leu

Leu

tac
Tyr

gce
Ala

tcc
Ser
550

tga

Leu

Ser

Val

Pro

Pro

70

Met

Thr

Tyr

Pro

gac
Asp

aag
Lys
535

aag
Lys

Val

Pro

Ser

Phe

55

Ala

Cys

Asn

Leu

Val
135

cag
Gln
520

agg
Arg

gag
Glu

Leu

Pro

Leu

40

Ala

Glu

Cys

Arg

Asn

120

Met

505
gaa

Glu

ctg
Leu

gca
Ala

Thr

Val

25

Glu

Lys

Pro

Gln

Lys

105

Ile

Val

gaa
Glu

aaa
Lys

gca
Ala

Ser

10

Val

Gly

Pro

Trp

Glu

90

Glu

Tyr

Trp

999
Gly

ggt
Gly

aag
Lys
555

Leu

Asp

Leu

Pro

Ser

75

Pro

Arg

Thr

Ile

tac
Tyr

gaa
Glu
540

aag
Lys

Ala

Thr

Ala

Leu

60

Phe

Ile

Leu

Pro

His
140

ctt
Leu
525

gaa
Glu

cca
Pro

Ser

Ala

Gln

45

Gly

Val

Gly

Ile

Ala

125

Gly

510
cag

Gln

gtg
Val

cce
Pro

Ser

Gln

30

Pro

Ser

Lys

Gly

Pro

110

Asp

Gly

atc
Ile

gce
Ala

aag
Lys

Ala

15

Gly

Val

Leu

Asn

Gln

95

Glu

Leu

Gly

ggc
Gly

ttc
Phe

ata
Ile
560

Thr

Arg

Ala

Arg

Thr

80

Met

Phe

Thr

Leu

1584

1632

1680

1698



Val

145

Glu

Phe

Asp

Gly

Glu

225

His

Arg

Cys

Ser

Leu

305

Val

Glu

Glu

Gly

Val

Asn

Phe

Gln

Gly

210

Ser

Arg

Lys

Lys

Glu

290

Asp

Val

Lys

Phe

Lys
370

Gly

Val

Ser

Val

195

Asp

Val

Ala

Asp

Thr

275

Asp

Leu

Asp

Asp

Gly

355

Leu

Gly

Val

Thr

180

Ala

Pro

Ser

Ile

Met

260

Thr

Glu

His

Gly

Phe

340

Trp

Asp

Ala

Val

165

Gly

Ala

Gly

Val

Ser

245

Lys

Thr

Leu

Gly

Val

325

Asn

Leu

Gln

Ser

150

Val

Asp

Leu

Ser

Leu

230

Glu

Ala

Ser

Leu

Asp

310

Leu

Thr

Leu

Lys

Thr

Ala

Glu

His

Val

215

Val

Ser

Ala

Ala

Asp

295

Pro

Leu

Val

Pro

Thr
375

Tyr

Ile

His

Trp

200

Thr

Leu

Gly

Ala

Val

280

Leu

Arg

Pro

Pro

Thr

360

Ala

Asp

Gln

Ser

185

Val

Ile

Ser

Val

Lys

265

Phe

Thr

Glu

Lys

Tyr

345

Met

Thr

Gly

Tyr

170

Arg

Gln

Phe

Pro

Ala

250

Gln

Val

Leu

Ser

Met

330

Ile

Met

Ser

Leu

155

Arg

Gly

Glu

Gly

Leu

235

Phe

Ile

His

Lys

His

315

Pro

Val

Gly

Leu

Ala

Leu

Asn

Asn

Glu

220

Ala

Thr

Ala

Cys

Met

300

Pro

Glu

Gly

Phe

Leu
380

Leu

Gly

Trp

Ile

205

Ser

Lys

Ala

Val

Leu

285

Lys

Phe

Glu

Ile

Pro

365

Trp

Ala

Ile

Gly

190

Ala

Ala

Asn

Gly

Leu

270

Arg

Phe

Leu

Ile

Asn

350

Leu

Lys

Ala

Trp

175

His

Asn

Gly

Leu

Leu

255

Ala

Gln

Phe

Thr

Leu

335

Lys

Ser

Ser

His

160

Gly

Leu

Phe

Gly

Phe

240

Val

Gly

Lys

Ala

Thr

320

Ala

Gln

Glu

Tyr



Pro

385

Tyr

Asp

Arg

Tyr

Asp

465

Gly

Phe

Pro

Val

Trp

545

Lys

Ile

Leu

Leu

Gln

Arg

450

His

Asp

Trp

His

Asn

530

Asn

His

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

<220>
<223>

<400>
tcttcgaaga attcacgatg agatttcctt caatttttac tgc

<210>

Ala

Gly

Met

His

435

Pro

Gly

Ala

Ala

Trp

515

Thr

Asp

Ala

7
43
DNA

Asn

Gly

Gly

420

Arg

Ser

Asp

Pro

Asn

500

Pro

Gln

Leu

Glu

Ile

Thr

405

Asp

Asp

Phe

Glu

Glu

485

Phe

Met

Ala

Leu

Leu
565

Pro

390

Asp

Val

Ala

Ser

Ile

470

Glu

Ala

Tyr

Ala

Ser
550

Glu

Asp

Val

Gly

Ser

455

Phe

Glu

Arg

Asp

Lys

535

Lys

artificial sequence

primer

7

8

Glu

Pro

Phe

Ala

440

Asp

Ser

Val

Ser

Gln

520

Arg

Glu

Leu

Val

Gly

425

Pro

Lys

Val

Ser

Gly

505

Glu

Leu

Ala

Thr

Lys

410

Val

Thr

Lys

Phe

Leu

490

Asn

Glu

Lys

Ala

Pro

395

Lys

Pro

Tyr

Pro

Gly

475

Ser

Pro

Gly

Gly

Lys
555

Val

Lys

Ser

Met

Lys

460

Phe

Lys

Asn

Tyr

Glu

540

Lys

Ala

Asp

Val

Tyr

445

Thr

Pro

Thr

Gly

Leu

525

Glu

Pro

Thr

Leu

Thr

430

Glu

Val

Leu

Val

Glu

510

Gln

Val

Pro

Asp

Phe

415

Val

Phe

Ile

Leu

Met

495

Gly

Ile

Ala

Lys

Lys

400

Leu

Ala

Gln

Gly

Lys

480

Lys

Leu

Gly

Phe

Ile
560



<211>
<212>
<213>

<220>
<223>

<400>
gaggctg

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

<220>
<223>

<400>
agagagg

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

<220>
<223>

<400>

36
DNA
artificial sequence

primer

8
gct gcceccagette agectcetett tteoteg

9

33

DNA

artificial sequence

primer

9
ctg aagctgggca gccagecteg ceg

10

40

DNA

artificial sequence

primer

10

atggtaccga attctcactt tatcttgggt ggcttctttg

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gga
Met Gly
1

11

1650

DNA

artificial sequence

protein encoding esterase activity

CDS
(1)..(1650)

11

caa cca gct tcg ccg cct gte gtt

Gln Pro Ala Ser Pro Pro Val Val
5 10

gtc ttg ggt aag tac gtc tct tta gag gga

Val Leu

gtc ttc
Val Phe

Gly Lys Tyr Val Ser Leu Glu Gly
20 25

ttg gga gtc cct ttt gct aag cca
Leu Gly Val Pro Phe Ala Lys Pro
35 40

gat
Asp

ttg
Leu

cct
Pro

acc
Thr

gca
Ala

ctt
Leu

gct
Ala

caa
Gln

gga
Gly
45

caa
Gln

ccg
Pro
30

tct
Ser

gga
Gly
15

gtt
Val

ttg
Leu

cga
Arg

gct
Ala

agg
Arg

36

33

40

48

96

144



ttt
Phe

act
Thr
65

ctt
Leu

tct
Ser

aag
Lys

gtt
Val

gag
Glu
145

ttt
Phe

gat
Asp

gga
Gly

gag
Glu

cat
His
225

agg
Arg

tgc
Cys

tcg
Ser

ctt

gce
Ala
50

tcc
Ser

tca
Ser

gag
Glu

agg
Arg

gtt
Val
130

aac

Asn

ttc
Phe

caa
Gln

ggt
Gly

agt
Ser
210

cgt
Arg

aag
Lys

aaa
Lys

gaa
Glu

gac

ccg
Pro

tac
Tyr

gac
Asp

gat
Asp

ggt
Gly
115

ggc
Gly

gtt
Val

tcc
Ser

gtt
Val

gat
Asp
195

gtc
Val

gct
Ala

gat
Asp

act
Thr

gat
Asp
275

tta

ccg
Pro

cct
Pro

cta
Leu

tgc
Cys
100

agg
Arg

gga
Gly

gtt
Val

aca
Thr

gct
Ala
180

cca

Pro

tct
Ser

att
Ile

atg
Met

act
Thr
260

gaa
Glu

cac

caa
Gln

cca
Pro

ttc
Phe
85

ctt
Leu

ttg
Leu

gca
Ala

gtt
Val

gga
Gly
165

gca

Ala

ggt
Gly

gta
Val

tcc
Ser

aag
Lys
245

act
Thr

ctt
Leu

gga

cca
Pro

atg
Met
70

act
Thr

tac
Tyr

ccg
Pro

tcc
Ser

gtt
Val
150

gat
Asp

ttg
Leu

tct
Ser

ttg
Leu

gaa
Glu
230

gce
Ala

tcg
Ser

tta
Leu

gat

gca
Ala
55

tgt
Cys

aac
Asn

cta
Leu

gtt
Val

act
Thr
135

gct
Ala

gag
Glu

cat
His

gtt
Val

gtt
Val
215

agt
Ser

gca
Ala

gca
Ala

gac
Asp

cca

gag
Glu

tgt
Cys

aga
Arg

aat
Asn

atg
Met
120

tat
Tyr

att
Ile

cat
His

tgg
Trp

act
Thr
200

tta

Leu

ggt
Gly

gce
Ala

gtc
Val

ctc
Leu
280

agg

cca
Pro

caa
Gln

aag
Lys

att
Ile
105

gtt
Val

gac
Asp

caa
Gln

tcc
Ser

gtc
Val
185

att
Ile

tca
Ser

gtt
Val

aag
Lys

ttc
Phe
265

acg
Thr

gaa

tgg
Trp

gaa
Glu

gaa
Glu
90

tac
Tyr

tgg
Trp

gga
Gly

tac
Tyr

cgt
Arg
170

caa

Gln

ttc
Phe

cca
Pro

gct
Ala

cag
Gln
250

gtg
Val

ttg
Leu

tct

tct
Ser

cca
Pro
75

agg
Arg

act
Thr

att
Ile

ttg
Leu

cgt
Arg
155

gga
Gly

gaa
Glu

gga
Gly

tta
Leu

ttt
Phe
235

atc
Ile

cat
His

aag
Lys

cac

ttc
Phe
60

atc
Ile

ctt
Leu

cct
Pro

cat
His

gct
Ala
140

ttg

Leu

aac
Asn

aac
Asn

gaa
Glu

gct
Ala
220

acc
Thr

gct
Ala

tgt
Cys

atg
Met

cct

gtt
Val

gga
Gly

atc
Ile

gce
Ala

gga
Gly
125

ctt
Leu

ggt
Gly

tgg
Trp

att
Ile

tca
Ser
205

aag

Lys

gce
Ala

gtc
Val

ttg
Leu

aaa
Lys
285

ttt

aag
Lys

gga
Gly

ccg
Pro

gat
Asp
110

gga
Gly

gce
Ala

att
Ile

ggc
Gly

gct
Ala
190

gca

Ala

aac
Asn

ggt
Gly

ctt
Leu

cgt
Arg
270

ttc
Phe

ttg

aac
Asn

caa
Gln

gag
Glu
95

ttg
Leu

ggt
Gly

gcg
Ala

tgg
Trp

cat
His
175
aac

Asn

ggc
Gly

ctt
Leu

ttg
Leu

gca
Ala
255

caa
Gln

ttt
Phe

acc

act
Thr

atg
Met
80

ttc
Phe

aca
Thr

ttg
Leu

cac
His

gga
Gly
160

tta
Leu

ttc
Phe

gga
Gly

ttt
Phe

gtc
Val
240

gga
Gly

aag
Lys

gce
Ala

act

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912



Leu

gtt
Val
305

gag
Glu

gag
Glu

gga
Gly

cca
Pro

tat
Tyr
385

gat
Asp

cgt
Arg

tat
Tyr

gat
Asp

ggt
Gly
465

ttt
Phe

cct
Pro

gtc
Val

tgg
Trp

Asp
290

gtt
Val

aag
Lys

ttc
Phe

aag
Lys

att
Ile
370

tta
Leu

ctg
Leu

cag
Gln

cgt
Arg

cat
His
450
gac

Asp

tgg
Trp

cac
His

aac
Asn

aac
Asn

Leu

gac
Asp

gac
Asp

gga
Gly

ttg
Leu
355

gce
Ala

gga
Gly

atg
Met

cat
His

cca
Pro
435

gga
Gly

gct
Ala

gct
Ala

tgg
Trp

act
Thr
515

gac
Asp

His

gga
Gly

ttt
Phe

tgg
Trp
340

gat
Asp

aac
Asn

gga
Gly

gga
Gly

agg
Arg
420

tct
Ser

gac
Asp

cca
Pro

aac
Asn

ccg
Pro
500

caa

Gln

ctg
Leu

Gly

gtt
Val

aac
Asn
325

ctt
Leu

caa
Gln

att
Ile

aca
Thr

gac
Asp
405

gac
Asp

ttt
Phe

gaa
Glu

gag
Glu

ttc
Phe
485

atg
Met

gca
Ala

ttg
Leu

Asp

ttg
Leu
310

acc
Thr

ttg
Leu

aag
Lys

cct
Pro

gat
Asp
390

gtt
Val

gca
Ala

tca
Ser

att
Ile

gaa
Glu
470

gce

Ala

tac
Tyr

gct
Ala

tcc
Ser

Pro
295

ttg
Leu

gtc
Val

cca
Pro

acg
Thr

gaa
Glu
375

gat
Asp

gtt
Val

gga
Gly

tcg
Ser

ttt
Phe
455

gaa
Glu

cgt
Arg

gat
Asp

aag
Lys

aag
Lys

Arg

cct
Pro

cca
Pro

acg
Thr

gct
Ala
360

gag
Glu

cct
Pro

ttc
Phe

gct
Ala

gat
Asp
440

tcc
Ser

gtc
Val

agt
Ser

caa
Gln

agg
Arg
520

gaa
Glu

Glu

aag
Lys

tac
Tyr

atg
Met
345

acg
Thr

ttg
Leu

gtc
Val

ggc
Gly

cca
Pro
425

aag
Lys

gtc
Val

agt
Ser

gga
Gly

gag
Glu
505

ttg

Leu

gca
Ala

Ser

atg
Met

att
Ile
330

atg
Met

tca
Ser

acc
Thr

aaa
Lys

gtc
Val
410

act
Thr

aaa
Lys

ttc
Phe

ctt
Leu

aac
Asn
490

gag
Glu

aaa
Lys

gca
Ala

His

cct
Pro
315

gtt
Val

gga
Gly

ctt
Leu

cca
Pro

aag
Lys
395

cca
Pro

tac
Tyr

cct
Pro

ggc
Gly

tct
Ser
475

cct

Pro

gga
Gly

ggc
Gly

aag
Lys

Pro
300

gag
Glu

gga
Gly

ttt
Phe

ttg
Leu

gtt
Val
380

aaa
Lys

tca
Ser

atg
Met

aag
Lys

ttc
Phe
460

aag

Lys

aat
Asn

tac
Tyr

gag
Glu

aag
Lys

Phe

gaa
Glu

att
Ile

cct
Pro

tgg
Trp
365

gct
Ala

gat
Asp

gtt
Val

tat
Tyr

acg
Thr
445

cca
Pro

acg
Thr

gga
Gly

ctt
Leu

gag
Glu
525

cca
Pro

Leu

atc
Ile

aac
Asn

ctt
Leu
350

aag
Lys

acc
Thr

ttg
Leu

acg
Thr

gag
Glu
430

gtt
Val

ttg
Leu

gtt
Val

gaa
Glu

caa
Gln
510

gtt
Val

cct
Pro

Thr

ttg
Leu

aag
Lys
335

tcc
Ser

tcc
Ser

gat
Asp

ttt
Phe

gtt
Val
415

ttc
Phe

att
Ile

ctc
Leu

atg
Met

gga
Gly
495

att
Ile

gct
Ala

aag
Lys

Thr

gce
Ala
320

cag
Gln

gag
Glu

tac
Tyr

aag
Lys

ttg
Leu
400

gct
Ala

caa
Gln

gga
Gly

aaa
Lys

aaa
Lys
480

ttg

Leu

ggt
Gly

ttt
Phe

ata
Ile

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632



530 535 540

aag cac gcc gaa ttg taa 1650
Lys His Ala Glu Leu

545

<210> 12

<211> 549

<212> PRT

<213> artificial sequence

<220>
<223> Synthetic Construct

<400> 12
Met Gly Gln Pro Ala Ser Pro Pro Val Val Asp Thr Ala Gln Gly Arg

1 5 10 15

Val Leu Gly Lys Tyr Val Ser Leu Glu Gly Leu Ala Gln Pro Val Ala
20 25 30

Val Phe Leu Gly Val Pro Phe Ala Lys Pro Pro Leu Gly Ser Leu Arg
35 40 45

Phe Ala Pro Pro Gln Pro Ala Glu Pro Trp Ser Phe Val Lys Asn Thr
50 55 60

Thr Ser Tyr Pro Pro Met Cys Cys Gln Glu Pro Ile Gly Gly Gln Met
65 70 75 80

Leu Ser Asp Leu Phe Thr Asn Arg Lys Glu Arg Leu Ile Pro Glu Phe
85 90 95

Ser Glu Asp Cys Leu Tyr Leu Asn Ile Tyr Thr Pro Ala Asp Leu Thr
100 105 110

Lys Arg Gly Arg Leu Pro Val Met Val Trp Ile His Gly Gly Gly Leu
115 120 125

vVal val Gly Gly Ala Ser Thr Tyr Asp Gly Leu Ala Leu Ala Ala His
130 135 140

Glu Asn Val Val Val Val Ala Ile Gln Tyr Arg Leu Gly Ile Trp Gly
145 150 155 160

Phe Phe Ser Thr Gly Asp Glu His Ser Arg Gly Asn Trp Gly His Leu
165 170 175



Asp

Gly

Glu

His

225

Arg

Cys

Ser

Leu

Val

305

Glu

Glu

Gly

Pro

Tyr

385

Asp

Arg

Gln

Gly

Ser

210

Arg

Lys

Lys

Glu

Asp

290

Val

Lys

Phe

Lys

Ile

370

Leu

Leu

Gln

Val

Asp

195

Val

Ala

Asp

Thr

Asp

275

Leu

Asp

Asp

Gly

Leu

355

Ala

Gly

Met

His

Ala

180

Pro

Ser

Ile

Met

Thr

260

Glu

His

Gly

Phe

Trp

340

Asp

Asn

Gly

Gly

Arg

Ala

Gly

Val

Ser

Lys

245

Thr

Leu

Gly

Val

Asn

325

Leu

Gln

Ile

Thr

Asp

405

Asp

Leu

Ser

Leu

Glu

230

Ala

Ser

Leu

Asp

Leu

310

Thr

Leu

Lys

Pro

Asp

390

Val

Ala

His

Val

Val

215

Ser

Ala

Ala

Asp

Pro

295

Leu

Val

Pro

Thr

Glu

375

Asp

Val

Gly

Trp

Thr

200

Leu

Gly

Ala

Val

Leu

280

Arg

Pro

Pro

Thr

Ala

360

Glu

Pro

Phe

Ala

Val

185

Ile

Ser

Val

Lys

Phe

265

Thr

Glu

Lys

Tyr

Met

345

Thr

Leu

Val

Gly

Pro

Gln

Phe

Pro

Ala

Gln

250

Val

Leu

Ser

Met

Ile

330

Met

Ser

Thr

Lys

Val

410

Thr

Glu

Gly

Leu

Phe

235

Ile

His

Lys

His

Pro

315

Val

Gly

Leu

Pro

Lys

395

Pro

Tyr

Asn

Glu

Ala

220

Thr

Ala

Cys

Met

Pro

300

Glu

Gly

Phe

Leu

Val

380

Lys

Ser

Met

Ile

Ser

205

Lys

Ala

Val

Leu

Lys

285

Phe

Glu

Ile

Pro

Trp

365

Ala

Asp

Val

Tyr

Ala

190

Ala

Asn

Gly

Leu

Arg

270

Phe

Leu

Ile

Asn

Leu

350

Lys

Thr

Leu

Thr

Glu

Asn

Gly

Leu

Leu

Ala

255

Gln

Phe

Thr

Leu

Lys

335

Ser

Ser

Asp

Phe

Val

415

Phe

Phe

Gly

Phe

Val

240

Gly

Lys

Ala

Thr

Ala

320

Gln

Glu

Tyr

Lys

Leu

400

Ala

Gln



420 425
Tyr Arg Pro Ser Phe Ser Ser Asp Lys Lys Pro
435 440
Asp His Gly Asp Glu Ile Phe Ser Val Phe Gly
450 455
Gly Asp Ala Pro Glu Glu Glu Val Ser Leu Ser
465 470 475
Phe Trp Ala Asn Phe Ala Arg Ser Gly Asn Pro
485 490
Pro His Trp Pro Met Tyr Asp Gln Glu Glu Gly
500 505
Val Asn Thr Gln Ala Ala Lys Arg Leu Lys Gly
515 520
Trp Asn Asp Leu Leu Ser Lys Glu Ala Ala Lys
530 535
Lys His Ala Glu Leu
545
<210> 13
<211> 1650
<212> DNA
<213> artificial sequence
<220>
<223> protein with esterase activity
<400> 13
atgggacaac cagcttcgcc gecctgtcegtt gacaccgetce
tacgtctcte ttgagggttt ggcacaacct gttgctgtcet
aagcctceccac ttggatcttt gegtttcgec cctcectcaac
gttaagaaca ctacttccta ccctccaatg tgttgtcaag
cttteccgate ttttcactaa cagaaaggaa cgtcttattce
ctttacctta acatctacac tcctgccgac ttgaccaaga
gtttggatcc acggaggtgg tttggttgtt ggtggagcat
cttgccgecac acgagaacgt tgttgttgtt gectatccaat
ttcttctecca ccggtgacga acactcccecgt ggtaactggg

430

Thr
445

Lys Val

Phe
460

Pro Leu

Lys Thr Val

Asn Gly Glu

Gln
510

Tyr Leu

Glu Glu

525

Val

Lys Pro Pro

540

aaggtcgtgt
tottgggtgt
cagcagagcc
aaccaattgg
ctgagttctc
gaggtagatt
ccacttacga
acagattggg

gacaccttga

Ile Gly

Leu Lys

Met Lys

480

Gly Leu

495

Ile Gly

Ala Phe

Lys Ile

cttgggtaag
cccttteget
atggtcttte
aggtcaaatg
tgaggactgc
gcctgttatg
tggattggct
tatctgggga

ccaagttgcet

60

120

180

240

300

360

420

480

540



gcattgcatt
atcttcggtg
aagaaccttt
agaaaggaca
actagtgccg
acattgaaga
ttcttgacca
gagaaggact
cttttgccaa
acatcccecttt
gctaccgaca
gaccttatgg
gatgcaggag
aagaagccaa
ccattgctta
ttctgggcta
atgtacgacc
ttgaagggtg
cctccaaaga
<210>
<211>

<212>
<213>

14

DNA
<220>
<223>

<400> 14
atgggccaac

tacgtttett
aagccaccat
gtcaagaaca
cttteocgatt

ctatatttga

1650

gggtccaaga
aaagtgcagg
tccaccgtge
tgaaggccgce
tcttcegteca
tgaagttttt
ctgttgttga
tcaacaccgt
caatgatggg
tgtggaagtc
agtaccttgg
gtgatgttgt
ctccaactta
agaccgttat
agggtgacgc
acttcgecceg
aagaggaggg
aggaagttgc

ttaagcacgce

ctgcttetec
tggaaggttt
taggttettt
ctacttctta
tattcaccaa

acatttacac

aaacatcgct
aggtgagagt
tatctccgaa
agccaagcag
ctgtttgaga
cgcecttgac
cggagttttg
cccatacatc
tttceccactt
ctacccaatc
tggtaccgac
tttcggtgte
catgtacgag
cggagaccac
tccagaggaa
ttctggtaac
ataccttcaa
tttctggaac

tgaattgtaa

artificial sequence

acctgttgtt
ggctcaacct
aagatttgct
ccctecaatg
cagaaaggaa

tccagetgat

aacttcggag
gtctetgtet
tcecggtgttyg
attgccgtec
caaaagagtg
cttcacggag
ttgccaaaga
gttggaatca
tccgaaggta
gccaacatcc
gacccagtca
ccatctgtta
ttccaataca
ggtgacgaaa
gaagtctccc
ccaaacggag
atcggtgtca

gaccttttgt

protein with esterase activity

gacaccgctc
gttgctgtet
ccaccacagc
tgttgtcagg
agattgattc

ttgaccaaga

gtgacccagg
tggttttatc
ctttcaccge
ttgccggatg
aagacgaact
acccaagaga
tgcctgagga
acaagcagga
agttggacca
ctgaagagtt
aaaagaagga
cagttgctcg
gaccatcttt
tottetecgt
tttctaagac
aaggtttgcc
acactcaagc

ccaaggaagc

aaggtcgtgt
tottgggtgt
ctgctgaacc
aaccaatcgg
cagagttcag

gaggtcgtcet

ttctgttact
cccacttget
cggtttggtce
caagactact
tttggacctc
atctcaccca
aattttggcc
gttcggttgg
aaagacagct
gaccccagtt
cttgttettg
tcagcacaga
ctcaagtgac
cttcggattce
cgttatgaag
acactggcct
cgctaagegt

agcaaagaag

cttgggtaag
tccatttgec
atggtcttte
tggtcaaatg
tgaggactgt

gceccgteatg

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1650

60

120

180

240

300

360



gtttggattc
ttggctgete
ttcttctceca
gctttgeact
atctttggtg
aagaacttat
agaaaggaca
acctctgctg
actttgaaaa
ttcttgacca
gaaaaggatt
ttactaccaa
acttcgetge
gccactgaca
gatttgatgg
gatgctggtg
aagaagccaa
ccattattga
ttctgggeca
atgtatgacc
ttgaagggtg
ccaccaaaga
<210>
<211>

<212>
<213>

15

DNA
<220>
<223>

<400> 15
atggggcagc

tacgtcaget
aagcccectc

gtgaagaaca

1650

acggtggtgg
acgagaatgt
ccggtgacga
gggttcaaga
aatctgctgg
tccatcgtge
tgaaggctgce
totttgteca
tgaaattctt
ccgttgttga
tcaacactgt
ccatgatggg
tatggaaatc
agtacttggg
gtgatgttgt
ctccaactta
agactgtcat
agggtgacgc
actttgccag
aagaagaagg
aagaagttgc

tcaagcatgce

primer

cagcctegec
tagaaggcct
tcggatcttt

ccacctccta

tttggttgte
tgttgttgtt
acactccaga
aaacattgcc
tggtgaatcc
catctctgaa
tgccaagcaa
ttgtttgaga
tgctttggat
tggtgtcottg
tccatacatt
tttceccatta
ttacccaatt
tggtactgat
tttcoggtgtt
catgtatgag
cggtgaccac
tccagaagaa
atccggtaac
ttacttgcaa
tttctggaat

tgaattgtaa

artificial sequence

gcetgttoatyg
ggcacagccg
gogttttget

ccecteccatg

ggtggtgett
gccattcaat
ggtaactggg
aacttcggtg
gtctccgtet
tcecggtgttyg
attgetgtet
caaaagtctg
ttgcacggtg
ttgccaaaga
gtcggtatta
tctgaaggta
gccaacattc
gatcctgtca
ccatctgtca
ttccaataca
ggtgatgaaa
gaagtttctt
ccaaatggtg
atcggtgtca

gacttgttgt

gacactgccec
gtggccgtet
ccgecgceage

tgctgccaag

ccacttacga
acagattagg
gtcatttgga
gtgacccagg
tggtcttgte
cctteaccge
tggctggttyg
aagatgagct
acccaagaga
tgccagaaga
acaagcaaga
aactggacca
cagaagaatt
agaagaagga
ccgttgecag
gaccttcctt
tottetecgt
tatccaagac
aaggtttacc
acactcaagc

ccaaggaagc

agggccgtgt
tcectgggagt
ctgcagaacc

agccaattgg

tggtttgget
tatctggggt
ccaagttgcet
ttcecgteact
tccattggec
tggtttagtg
taagaccacc
actagatttg
atctcatcct
aatcttgget
gtttggetgg
aaagactgcc
gactccagtt
cttgttettg
acaacaccgt
ctcctctgac
ctttggttte
cgtcatgaaa
tcactggcca
tgccaagaga

tgccaagaag

cctggggaag

ccettttgec
atggagcttc

gggacagatg

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1650

60

120

180

240



ctctetgatc
ctctacctga
gtgtggattc
ctecgetgege
ttcttcagea
gcactgcact
atctttggag
aagaacctct
cgtaaggaca
acctcggctg
acgctgaaga
ttcctgacca
gaaaaggatt
cttctgccaa
acgtcactcc
gccactgaca
gacttgatgg
gatgcaggag
aagaaaccca
ccactgttaa
ttctgggeca
atgtacgacc
ctgaaaggtg
ccacccaaga
<210>
<211>

<212>
<213>

16
44
DNA

<220>

<223>

<400> 16

tgtttaccaa
atatttacac
acggaggagg
atgaaaacgt
caggggacga
gggtccagga
agtcagcagg
tccaccggge
tgaaggctge
toctttgttea
tgaaattttt
ctgtggtgga
tcaacactgt
cgatgatggg
tgtggaagtc
agtatttggg
gggatgtggt
cccccaccta
agacggtgat
aaggcgatgce
actttgcteg
aggaagaagg
aagaagtggc

taaagcatgce

primer

ccgtaaggag
ccctgetgac
tctggtggtyg
ggtggtggtyg
acacagccgg
gaacatcgcc
aggggaaagt
catctctgag
agctaagcaa
ctgcctgege
cgctcttgat
tggagtgctg
cccctacatce
cttceccecte
ctaccccatc
ggggacagac
gtttggtgte
catgtatgag
cggggaccac
cccagaagag
cagtgggaac
gtaccttcag
cttctggaac

tgagctgtga

artificial sequence

cgtctcattce
ctgacaaagc
ggcggggcett
gccatccagt
ggcaactggyg
aactttggag
gtcteotgtte
agtggcgtgg
attgctgtcc
cagaagtcgg
ttgcatggag
ctgcccaaga
gtgggaatca
tctgaaggca
gctaacatcc
gaccccgtcea
ccatctgtga
tttcagtatc
ggggatgaaa
gaggtcagtc
cccaatgggg
atcggcgtca

gatctcectgt

cggagttttc
gtggccgtcet
ccacctatga
accgcctggg
gtcacttgga
gcgacccagg
tggtgttgte
cctteactge
ttgctgggtyg
aggacgagct
accccegtga
tgcctgaaga
acaagcaaga
agctggacca
ctgaggaact
aaaagaaaga
cggtggeceyg
gcccgagett
tottetecgt
tcagcaagac
aggggctgec
acacccaggc

ccaaggaggc

ctttaagaag gagatataca tatgggacaa ccagcttcge cgec

tgaagactgt
gceggtgatg
tggactggcc
catctgggga
ccaggtggec
ctctgtgacc
tcecettggec
tggcctggtc
taaaaccacc
cttggactta
gagccatccc
gattctgget
gtttggetgg
gaagacggcc
gactccagtg
cctgttectg
tcaacaccgc
ctcatcggac
ctttggtttt
ggtgatgaaa
ccattggceg
agccaagcge

agcaaagaag

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1650

44



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

<220>
<223>

<400>

ccecceccecec ccaagettat tacaattcgg cgtgetttat cttagg

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

<220>
<223>

<400>

17

46

DNA

artificial sequence

primer

17

18

38

DNA

artificial sequence

primer

18

atttatacat atgggacaac cagcttcgcce gcectgteg

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

<220>
<223>

<400>

19

43

DNA

artificial sequence

primer

19

ccgccaaget tattacaatt cagegtgcett aatctttgga gge

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

<220>
<223>

<400>

20

38

DNA

artificial sequence

primer

20

atttatacat atgggccaac ctgcttctce acctgttg

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

<220>
<223>

<400>

21

43

DNA

artificial sequence

primer

21

ccgccaaget tattacaatt cagcatgett gatctttggt gge

46

38

43

38

43



<210> 22

<211> 38

<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 22
atttatacat atgggacaac cagcttcgcce gcectgteg

<210> 23
<211> 43
<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 23
ccgccaaget tattacaatt cggegtgett tatcttaggt gge

<210> 24
<211> 35
<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 24
atttatacat atggggcagc cagcctcgcc gectg

<210> 25
<211> 42
<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 25
ccgccaaget tatcacaget cagcatgett tatcttgggt gg

<210> 26
<211> 57
<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 26
cggatccecttt aactttaaga aggagatata atggatgacg cggcaattca acaaacg

<210> 27

38

43

35

42

57



<211> 38
<212> DNA
<213> artificial sequence

<220>
<223> primer

<400> 27
cggatcctta tttaccgectg gtcatttttt ggtgtteg

<210> 28
<211> 71
<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 28
gtaaattccc tacaatcctg cccattgtct gccaacaact atggggatct tgtgtagget

ggagctgctt ¢

<210> 29
<211> 71
<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 29
cccatagteg catggtgteg ccttetttac ttttgttact gatttgtaaa acatatgaat

atcctccetta g

<210> 30
<211> 74
<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 30
cctattacgt ctcgecgectac aatcgecggta atcaacgata aggacacttt gtctgtgtag

gctggagctyg ctte

<210> 31
<211> 75
<212> DNA

<213> artificial sequence

<220>
<223> primer

38

60

71

71

60

74



<400>

ctgatagcgg aaacgtaatt aagggctaag agcacactac tcttagecct ttaaccatat

31

gaatatcctc cttag

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

<220>
<223>

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

<400>

atg ggt ctg
Met Gly Leu

1

gtt
Val

gtt
Val

ttc
Phe

att
Ile
65

tta
Leu

agc
Ser

aaa
Lys

atg
Met

gag
Glu
145

ctg
Leu

ttt
Phe

gce
Ala
50

agc
Ser

tcg
Ser

gag
Glu

cgt
Arg

gtg
Val
130

aac
Asn

32
1629
DNA

artificial sequence

protein with esterase activity

CDS

(1) ..(1629)
Bovine Liver

32

999
Gly

ctg
Leu
35

cca
Pro

tat
Tyr

gac
Asp

gat
Asp

agc
Ser
115

ggc
Gly

gtg
Val

gca
Ala

aag
Lys
20

ggt
Gly

cct
Pro

cca
Pro

ctg
Leu

tgc
Cys
100

cgce

Arg

ggc
Gly

gtg
Val

ccg
Pro

cac
His

gtc
Val

cag
Gln

ccg
Pro

ttc
Phe
85

ttg

Leu

ctg
Leu

gct
Ala

gtg
Val

Esterase

tcg cca cct

Ser

gtc
Val

cca
Pro

ccg
Pro

atg
Met
70

acc
Thr

tat
Tyr

ccg
Pro

tct
Ser

gtg
Val
150

Pro

agc
Ser

ttc
Phe

gct
Ala
55

tgc
Cys

aac
Asn

ctc
Leu

gtg
Val

acg
Thr
135

acc
Thr

Pro

cta
Leu

gce
Ala
40

gag
Glu

tcc
Ser

cgce
Arg

aat
Asn

atg
Met
120

tac

Tyr

atc
Ile

atc
Ile

aaa
Lys
25

aaa
Lys

ccg
Pro

caa
Gln

aaa
Lys

atc
Ile
105

gtg
Val

gac
Asp

cag
Gln

gtg
Val
10

ggt
Gly

ccg
Pro

tgg
Trp

gat
Asp

gaa
Glu
90

tat

Tyr

tgg
Trp

999
Gly

tat
Tyr

gat
Asp

ttc
Phe

cct
Pro

acc
Thr

cca
Pro
75

aac
Asn

acc
Thr

att
Ile

ctg
Leu

cgt
Arg
155

acc
Thr

gca
Ala

tta
Leu

ttt
Phe
60

gtg
Val

atc
Ile

ccg
Pro

cat
His

gtc
Val
140

ctg
Leu

gca
Ala

cag
Gln

999
Gly
45

gtc
Val

ggt
Gly

agt
Ser

gca
Ala

ggt
Gly
125

tta

Leu

ggc
Gly

cag
Gln

ccg
Pro
30

tcc
Ser

aag
Lys

gct
Ala

ctg
Leu

gat
Asp
110

ggt
Gly

tcg
Ser

att
Ile

ggc
Gly
15

gtg
Val

ttg
Leu

aat
Asn

cag
Gln

act
Thr
95

tta
Leu

gga
Gly

gcg
Ala

tgg
Trp

cgt
Arg

gcg
Ala

cgt
Arg

acc
Thr

ttg
Leu
80

ttc
Phe

act
Thr

ctg
Leu

cac
His

ggt
Gly
160

60

75

48

96

144

192

240

288

336

384

432

480



ttc
Phe

gat
Asp

ggt
Gly

gag
Glu

cat
His
225

aaa
Lys

tgt
Cys

acg
Thr

ctc
Leu

gtg
Val
305

gag
Glu

gaa
Glu

gat
Asp

tcc
Ser

tac
Tyr
385

gat

ttt
Phe

cag
Gln

ggc
Gly

agt
Ser
210

cgce
Arg

cgt
Arg

aag
Lys

gaa
Glu

gac
Asp
290

gtt
Val

aaa
Lys

ttc
Phe

aaa
Lys

tta
Leu
370

cta
Leu

ctg

agc
Ser

gtg
Val

gac
Asp
195

gtt
Val

gcg
Ala

gat
Asp

acc
Thr

gat
Asp
275

ctt

Leu

gac
Asp

aat
Asn

ggc
Gly

ctg
Leu
355

ttg
Leu

ggt
Gly

atc

acg
Thr

gcg
Ala
180

cca
Pro

agc
Ser

att
Ile

tca
Ser

acc
Thr
260

gaa

Glu

cat
His

ggc
Gly

ttt
Phe

tgg
Trp
340

gat
Asp

agc
Ser

999
Gly

gct

ggc
Gly
165

gct
Ala

ggc
Gly

atc
Ile

agc
Ser

aaa
Lys
245

acc

Thr

ttg
Leu

aag
Lys

atg
Met

aac
Asn
325

atc
Ile

cag
Gln

atc
Ile

act
Thr

gac

gat
Asp

ctg
Leu

agc
Ser

tta
Leu

gaa
Glu
230

gce
Ala

tct
Ser

ctg
Leu

gat
Asp

ctg
Leu
310

aac

Asn

atc
Ile

aaa
Lys

cca
Pro

gat
Asp
390

gtt

gaa
Glu

cat
His

gtg
Val

gtg
Val
215

agc
Ser

gca
Ala

gce
Ala

gaa
Glu

agt
Ser
295

ctg

Leu

gtc
Val

cca
Pro

act
Thr

gaa
Glu
375

gat
Asp

ctc

cat
His

tgg
Trp

acc
Thr
200

ctt
Leu

ggc
Gly

gct
Ala

gtc
Val

atc
Ile
280

acg

Thr

cct
Pro

ccg
Pro

ctg
Leu

gcg
Ala
360

gaa
Glu

cct
Pro

ttc

agt
Ser

gtc
Val
185

atc
Ile

tcc
Ser

gtg
Val

gag
Glu

tta
Leu
265

acg

Thr

gaa
Glu

aaa
Lys

tat
Tyr

ttt
Phe
345

acg
Thr

ctg
Leu

gtt
Val

ggc

cgce
Arg
170

cag
Gln

ttt
Phe

ccg
Pro

gcg
Ala

caa
Gln
250

gta
Val

ctg
Leu

agc
Ser

atg
Met

atg
Met
330

atg
Met

agt
Ser

tcg
Ser

aaa
Lys

gtc

999
Gly

gaa
Glu

ggt
Gly

ctg
Leu

ctg
Leu
235

atc
Ile

cat
His

aag
Lys

cac
His

ccg
Pro
315

gtg
Val

agc
Ser

ctg
Leu

ccg
Pro

aag
Lys
395

ccg

aac
Asn

aac
Asn

gaa
Glu

gcg
Ala
220

atc
Ile

gce
Ala

tgc
Cys

atg
Met

ccg
Pro
300

gaa

Glu

ggt
Gly

tat
Tyr

ctg
Leu

gtg
Val
380

aaa
Lys

tct

tgg
Trp

atc
Ile

tcc
Ser
205

cgt
Arg

tcg
Ser

gtc
Val

ctg
Leu

aaa
Lys
285

ttt
Phe

gag
Glu

att
Ile

ccg
Pro

tgg
Trp
365

gce
Ala

gat
Asp

gtc

ggc
Gly

gcg
Ala
190

gce
Ala

aat
Asn

acc
Thr

atc
Ile

cgce
Arg
270

ttc
Phe

ctg
Leu

atg
Met

aac
Asn

ctg
Leu
350

cag
Gln

acg
Thr

ctg
Leu

aat

cat
His
175

aac
Asn

ggt
Gly

ttg
Leu

ctg
Leu

gca
Ala
255

cag

Gln

ttt
Phe

ccg
Pro

ctg
Leu

aaa
Lys
335

ccg
Pro

agc
Ser

gat
Asp

ttt
Phe

gtg

ttg
Leu

ttc
Phe

gca
Ala

ttt
Phe

gtt
Val
240

ggc
Gly

aaa
Lys

gca
Ala

acc
Thr

gce
Ala
320

caa

Gln

gag
Glu

tat
Tyr

aaa
Lys

ctg
Leu
400

gcg

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248



Asp

cgg
Arg

tac
Tyr

gat
Asp

gac
Asp
465

ttt
Phe

cct
Pro

gtt
Val

tgg
Trp

Leu

cgce
Arg

cgce
Arg

cac
His
450

ggt
Gly

tgg
Trp

cac
His

aac
Asn

aat
Asn
530

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

<220>
<223>

<400>

Ile

cat
His

ccg
Pro
435

ggt
Gly

gcg
Ala

gcg
Ala

tgg
Trp

acg
Thr
515

gaa
Glu

33
542
PRT

Ala

cgt
Arg
420

agc
Ser

gac
Asp

tcg
Ser

aac
Asn

cca
Pro
500

cgt
Arg

ctg
Leu

Asp
405

gac
Asp

ttt
Phe

gaa
Glu

gaa
Glu

ttc
Phe
485

gct
Ala

gcg
Ala

ctg
Leu

Val

gct
Ala

agt
Ser

ctg
Leu

gag
Glu
470

gca
Ala

tac
Tyr

gce
Ala

agc
Ser

Leu

999
Gly

tca
Ser

ttt
Phe
455

gaa
Glu

cgce
Arg

gat
Asp

gag
Glu

cgce
Arg
535

artificial sequence

Synthetic Construct

33

Met Gly Leu Ala Pro

1

Val Leu Gly Lys

20

5

His

Val Phe Leu Gly Val

35

Phe Ala Pro

50

Pro

Gln

Ser

Val

Pro

Pro

Pro

Ser

Phe

Ala
55

Phe

gcg
Ala

gaa
Glu
440
tcc
Ser

att
Ile

aat
Asn

cat
His

aaa
Lys
520

gaa
Glu

Pro

Leu

Ala

40

Glu

Gly

ccg
Pro
425
ctg
Leu

gtc
Val

aat
Asn

999
Gly

aaa
Lys
505

ctg

Leu

gtg
Val

Ile

Lys

25

Lys

Pro

Val
410

acc
Thr

aag
Lys

ttt
Phe

ctg
Leu

aac
Asn
490

gag
Glu

aag
Lys

gca
Ala

Val

10

Gly

Pro

Trp

Pro

tat
Tyr

ccg
Pro

999
Gly

agc
Ser
475

ccg
Pro

ggc
Gly

gat
Asp

cgt
Arg

Asp

Phe

Pro

Thr

Ser

atg
Met

aaa
Lys

gca
Ala
460
aaa
Lys

aat
Asn

tat
Tyr

aaa
Lys

cat
His
540

Thr

Ala

Leu

Phe
60

Val

tac
Tyr

act
Thr
445
cca
Pro

atg
Met

ggt
Gly

ttg
Leu

gag
Glu
525

cat
His

Ala

Gln

Gly

45

Val

Asn

gaa
Glu
430

gtg
Val

ttc
Phe

gtg
Val

gaa
Glu

cag
Gln
510

gta
Val

acc
Thr

Gln

Pro

30

Ser

Lys

Val
415

ttc
Phe

atc
Ile

cta
Leu

atg
Met

ggc
Gly
495

atc

Ile

gca
Ala

taa

Gly

15

Val

Leu

Asn

Ala

cag
Gln

ggt
Gly

aag
Lys

aag
Lys
480

tta

Leu

ggt
Gly

ttt
Phe

Arg

Ala

Arg

Thr

1296

1344

1392

1440

1488

1536

1584

1629



Ile

65

Leu

Ser

Lys

Met

Glu

145

Phe

Asp

Gly

Glu

His

225

Lys

Cys

Thr

Leu

Ser

Ser

Glu

Arg

Val

130

Asn

Phe

Gln

Gly

Ser

210

Arg

Arg

Lys

Glu

Asp
290

Tyr

Asp

Asp

Ser

115

Gly

Val

Ser

Val

Asp

195

Val

Ala

Asp

Thr

Asp

275

Leu

Pro

Leu

Cys

100

Arg

Gly

Val

Thr

Ala

180

Pro

Ser

Ile

Ser

Thr

260

Glu

His

Pro

Phe

85

Leu

Leu

Ala

Val

Gly

165

Ala

Gly

Ile

Ser

Lys

245

Thr

Leu

Lys

Met

70

Thr

Tyr

Pro

Ser

Val

150

Asp

Leu

Ser

Leu

Glu

230

Ala

Ser

Leu

Asp

Cys

Asn

Leu

Val

Thr

135

Thr

Glu

His

Val

Val

215

Ser

Ala

Ala

Glu

Ser
295

Ser

Arg

Asn

Met

120

Tyr

Ile

His

Trp

Thr

200

Leu

Gly

Ala

Val

Ile

280

Thr

Gln

Lys

Ile

105

Val

Asp

Gln

Ser

Val

185

Ile

Ser

Val

Glu

Leu

265

Thr

Glu

Asp

Glu

90

Tyr

Trp

Gly

Tyr

Arg

170

Gln

Phe

Pro

Ala

Gln

250

Val

Leu

Ser

Pro

75

Asn

Thr

Ile

Leu

Arg

155

Gly

Glu

Gly

Leu

Leu

235

Ile

His

Lys

His

Val

Ile

Pro

His

Val

140

Leu

Asn

Asn

Glu

Ala

220

Ile

Ala

Cys

Met

Pro
300

Gly

Ser

Ala

Gly

125

Leu

Gly

Trp

Ile

Ser

205

Arg

Ser

Val

Leu

Lys

285

Phe

Ala

Leu

Asp

110

Gly

Ser

Ile

Gly

Ala

190

Ala

Asn

Thr

Ile

Arg

270

Phe

Leu

Gln

Thr

95

Leu

Gly

Ala

Trp

His

175

Asn

Gly

Leu

Leu

Ala

255

Gln

Phe

Pro

Leu

80

Phe

Thr

Leu

His

Gly

160

Leu

Phe

Ala

Phe

Val

240

Gly

Lys

Ala

Thr



Val

305

Glu

Glu

Asp

Ser

Tyr

385

Asp

Arg

Tyr

Asp

Asp

465

Phe

Pro

Val

Trp

Val

Lys

Phe

Lys

Leu

370

Leu

Leu

Arg

Arg

His

450

Gly

Trp

His

Asn

Asn
530

<210>

Asp

Asn

Gly

Leu

355

Leu

Gly

Ile

His

Pro

435

Gly

Ala

Ala

Trp

Thr

515

Glu

34

Gly

Phe

Trp

340

Asp

Ser

Gly

Ala

Arg

420

Ser

Asp

Ser

Asn

Pro

500

Arg

Leu

Met

Asn

325

Ile

Gln

Ile

Thr

Asp

405

Asp

Phe

Glu

Glu

Phe

485

Ala

Ala

Leu

Leu

310

Asn

Ile

Lys

Pro

Asp

390

Val

Ala

Ser

Leu

Glu

470

Ala

Tyr

Ala

Ser

Leu

Val

Pro

Thr

Glu

375

Asp

Leu

Gly

Ser

Phe

455

Glu

Arg

Asp

Glu

Arg
535

Pro

Pro

Leu

Ala

360

Glu

Pro

Phe

Ala

Glu

440

Ser

Ile

Asn

His

Lys

520

Glu

Lys

Tyr

Phe

345

Thr

Leu

Val

Gly

Pro

425

Leu

Val

Asn

Gly

Lys

505

Leu

Val

Met

Met

330

Met

Ser

Ser

Lys

Val

410

Thr

Lys

Phe

Leu

Asn

490

Glu

Lys

Ala

Pro

315

Val

Ser

Leu

Pro

Lys

395

Pro

Tyr

Pro

Gly

Ser

475

Pro

Gly

Asp

Arg

Glu

Gly

Tyr

Leu

Val

380

Lys

Ser

Met

Lys

Ala

460

Lys

Asn

Tyr

Lys

His
540

Glu

Ile

Pro

Trp

365

Ala

Asp

Val

Tyr

Thr

445

Pro

Met

Gly

Leu

Glu

525

His

Met

Asn

Leu

350

Gln

Thr

Leu

Asn

Glu

430

Val

Phe

Val

Glu

Gln

510

Val

Thr

Leu

Lys

335

Pro

Ser

Asp

Phe

Val

415

Phe

Ile

Leu

Met

Gly

495

Ile

Ala

Ala

320

Gln

Glu

Tyr

Lys

Leu

400

Ala

Gln

Gly

Lys

Lys

480

Leu

Gly

Phe



<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
atg gga caa

Met
1

gtc
Val

gtc
Val

ttt
Phe

act
Thr
65

acg
Thr

tct
Ser

aag
Lys

gtt
Val

gag
Glu
145

ttt
Phe

gat
Asp

Gly

ttg
Leu

ttc
Phe

gce
Ala
50

tcc
Ser

tca
Ser

gag
Glu

agg
Arg

ctg
Leu
130

aac
Asn

ttc
Phe

caa
Gln

1650
DNA

artificial sequence

protein with

CDS

(1)..(1650)

34

Gln

ggt
Gly

ttg
Leu
35

ccg
Pro

tac
Tyr

gac
Asp

gat
Asp

ggt
Gly
115

ggc
Gly

gtt
Val

tcc
Ser

gtt
Val

cca
Pro

aag
Lys
20

gga
Gly

ccg
Pro

cct
Pro

cta
Leu

tgc
Cys
100

agg
Arg

gga
Gly

gtt
Val

aca
Thr

gct
Ala
180

gct
Ala
5

tac
Tyr

gtc
Val

caa
Gln

cca
Pro

ttc
Phe
85

ctt
Leu

ttg
Leu

gca
Ala

gtt
Val

gga
Gly
165

gca
Ala

esterase activity

tcg
Ser

gtc
Val

cct
Pro

cca
Pro

atg
Met
70

act
Thr

tac
Tyr

ccg
Pro

ccg
Pro

gtt
Val
150

gat
Asp

ttg
Leu

ccg
Pro

tct
Ser

ttt
Phe

gca
Ala
55

tgt
Cys

aac
Asn

cta
Leu

gtt
Val

atg
Met
135

gct
Ala

gag
Glu

cat
His

cct
Pro

tta
Leu

gct
Ala
40

gag
Glu

tgt
Cys

gga
Gly

aat
Asn

atg
Met
120

tat

Tyr

att
Ile

cat
His

tgg
Trp

gtc
Val

gag
Glu
25

aag
Lys

cca
Pro

caa
Gln

aag
Lys

att
Ile
105

gtt
Val

gac
Asp

caa
Gln

tcc
Ser

gtc
Val
185

gtt
Val
10

gga
Gly

cca
Pro

tgg
Trp

gat
Asp

gaa
Glu
90

tac
Tyr

tgg
Trp

gga
Gly

tac
Tyr

cgt
Arg
170

caa
Gln

gat
Asp

ttg
Leu

cct
Pro

tct
Ser

cca
Pro
75

agg
Arg

act
Thr

att
Ile

gtg
Val

cgt
Arg
155

gga
Gly

gaa
Glu

acc
Thr

gca
Ala

ctt
Leu

ttc
Phe
60

gtc
Val

ctt
Leu

cct
Pro

cat
His

gtt
Val
140

ttg

Leu

aac
Asn

aac
Asn

gct
Ala

caa
Gln

gga
Gly
45

gtt
Val

gta
Val

acc
Thr

gce
Ala

gga
Gly
125

ctt
Leu

ggt
Gly

tgg
Trp

att
Ile

caa
Gln

ccg
Pro
30

tct
Ser

aag
Lys

gaa
Glu

ctg
Leu

gat
Asp
110

gga
Gly

gce
Ala

att
Ile

ggc
Gly

gct
Ala
190

gga
Gly
15

gtt
Val

ttg
Leu

aac
Asn

caa
Gln

gag
Glu
95

ttg
Leu

ggt
Gly

gcg
Ala

tgg
Trp

cat
His
175

aac
Asn

cga
Arg

gct
Ala

agg
Arg

act
Thr

atg
Met
80

ttc
Phe

aca
Thr

ttg
Leu

cac
His

gga
Gly
160

tta
Leu

ttc
Phe

48

96

144

192

240

288

336

384

432

480

528

576



gga
Gly

gag
Glu

cat
His
225

agg
Arg

tgc
Cys

tcg
Ser

ctt
Leu

gtt
Val
305

gag
Glu

gag
Glu

gga
Gly

cca
Pro

tat
Tyr
385

gat
Asp

cgt
Arg

tat

ggt
Gly

agt
Ser
210

cgt
Arg

aag
Lys

aaa
Lys

gaa
Glu

gac
Asp
290

gtt
Val

aag
Lys

ttc
Phe

aag
Lys

att
Ile
370

tta
Leu

ctg
Leu

cag
Gln

cgt

gat
Asp
195

gtc
Val

gct
Ala

gat
Asp

act
Thr

gat
Asp
275

ttt
Phe

gac
Asp

gac
Asp

gga
Gly

ttg
Leu
355

gce
Ala

gga
Gly

atg
Met

cat
His

cca

cca
Pro

tct
Ser

att
Ile

atg
Met

act
Thr
260

gaa
Glu

cac
His

gga
Gly

ttt
Phe

tgg
Trp
340

gat
Asp

aac
Asn

gga
Gly

gga
Gly

agg
Arg
420

tct

ggt
Gly

gta
Val

tcc
Ser

aag
Lys
245

act
Thr

ctt
Leu

gga
Gly

gtt
Val

aac
Asn
325

ctt

Leu

caa
Gln

att
Ile

aca
Thr

gac
Asp
405

gac
Asp

ttt

tct
Ser

ttg
Leu

gaa
Glu
230

gce
Ala

tcg
Ser

tta
Leu

gat
Asp

ttg
Leu
310

acc

Thr

ttg
Leu

aag
Lys

cct
Pro

gat
Asp
390

gtt
Val

gca
Ala

tca

gtt
Val

gtt
Val
215

agt
Ser

gca
Ala

gca
Ala

gac
Asp

caa
Gln
295

ttg

Leu

gtc
Val

cca
Pro

acg
Thr

gaa
Glu
375

gat
Asp

gtt
Val

gga
Gly

tcg

act
Thr
200

tta
Leu

ggt
Gly

gce
Ala

gtc
Val

ctc
Leu
280

agg
Arg

cct
Pro

cca
Pro

acg
Thr

gct
Ala
360

gag
Glu

cct
Pro

ttc
Phe

gct
Ala

gat

att
Ile

tca
Ser

gtt
Val

aag
Lys

ttc
Phe
265

acg
Thr

gaa
Glu

aag
Lys

tac
Tyr

atg
Met
345

acg

Thr

ttg
Leu

gtc
Val

ggc
Gly

cca
Pro
425

aag

ttc
Phe

cca
Pro

gct
Ala

cag
Gln
250

gtg
Val

ttg
Leu

tct
Ser

atg
Met

att
Ile
330

atg
Met

tca
Ser

acc
Thr

aaa
Lys

gtc
Val
410

act
Thr

aaa

gga
Gly

tta
Leu

tta
Leu
235

atc
Ile

cat
His

aag
Lys

cac
His

cct
Pro
315

gtt
Val

gga
Gly

ctt
Leu

cca
Pro

aag
Lys
395

cca
Pro

tac
Tyr

cct

gaa
Glu

gct
Ala
220

acc
Thr

gct
Ala

tgt
Cys

atg
Met

cct
Pro
300

gag
Glu

gga
Gly

ttt
Phe

ttg
Leu

gtt
Val
380

aaa
Lys

tca
Ser

atg
Met

aag

tca
Ser
205

aag
Lys

gtc
Val

gtc
Val

ttg
Leu

aaa
Lys
285

ttt
Phe

gaa
Glu

att
Ile

cct
Pro

tgg
Trp
365

gct
Ala

gat
Asp

gtt
Val

tat
Tyr

acg

gca
Ala

aac
Asn

gct
Ala

ctt
Leu

cgt
Arg
270

ttc
Phe

ttg
Leu

atc
Ile

aac
Asn

ctt
Leu
350

aag

Lys

acc
Thr

ttg
Leu

acg
Thr

gag
Glu
430

gtt

ggc
Gly

ctt
Leu

ttg
Leu

gca
Ala
255

caa
Gln

ctg
Leu

ccg
Pro

ttg
Leu

aag
Lys
335

tce

Ser

tcc
Ser

gat
Asp

ttt
Phe

gtt
Val
415

ttc
Phe

att

gga
Gly

ttt
Phe

gtc
Val
240

gga
Gly

aag
Lys

acc
Thr

act
Thr

gce
Ala
320

cag

Gln

gag
Glu

tac
Tyr

aag
Lys

ttg
Leu
400

gct
Ala

caa
Gln

gga

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



Tyr

gat
Asp

ggt
Gly
465

ttt
Phe

cct
Pro

gtc
Val

tgg
Trp

aag
Lys
545

Arg

cat
His
450

gac
Asp

tgg
Trp

cac
His

aac
Asn

aac
Asn
530

cac
His

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

<220>
<223>

<400>

Pro
435

gga
Gly

gct
Ala

gct
Ala

tgg
Trp

act
Thr
515

gac
Asp

gce
Ala

35
549
PRT

Ser

gac
Asp

cca
Pro

aac
Asn

ccg
Pro
500

caa
Gln

ctg
Leu

gaa
Glu

Phe

gaa
Glu

gag
Glu

ttc
Phe
485

atg
Met

gca
Ala

ttg
Leu

ttg
Leu

Ser

att
Ile

gaa
Glu
470

gce
Ala

tac
Tyr

gct
Ala

tcc
Ser

taa

Ser

ttt
Phe
455

gaa
Glu

cgt
Arg

gat
Asp

aag
Lys

aag
Lys
535

artificial sequence

Synthetic Construct

35

Met Gly Gln

1

Val

Val

Phe

Thr
65

Leu

Phe

Ala

50

Ser

Gly

Leu

35

Pro

Tyr

Pro

Lys

20

Gly

Pro

Pro

Ala

Tyr

Val

Gln

Pro

Ser

Val

Pro

Pro

Met
70

Pro

Ser

Phe

Ala

55

Cys

Asp
440

tcc
Ser

gtc
Val

agt
Ser

caa
Gln

agg
Arg
520

gaa
Glu

Pro

Leu

Ala

40

Glu

Cys

Lys

gtc
Val

agt
Ser

gga
Gly

gag
Glu
505

ttg

Leu

gca
Ala

Val

Glu

25

Lys

Pro

Gln

Lys

ttc
Phe

ctt
Leu

aac
Asn
490

gag
Glu

aaa
Lys

gca
Ala

Val

10

Gly

Pro

Trp

Asp

Pro

ggc
Gly

tct
Ser
475

cct
Pro

gga
Gly

ggc
Gly

aag
Lys

Asp

Leu

Pro

Ser

Pro
75

Lys

ttc
Phe
460

aag

Lys

aat
Asn

tac
Tyr

gag
Glu

aag
Lys
540

Thr

Ala

Leu

Phe

60

Val

Thr
445

cca
Pro

acg
Thr

gga
Gly

ctt
Leu

gag
Glu
525

cca
Pro

Ala

Gln

Gly

45

Val

Val

Val

ttg
Leu

gtt
Val

gaa
Glu

caa
Gln
510

gtt
Val

cct
Pro

Gln

Pro

30

Ser

Lys

Glu

Ile

ctc
Leu

atg
Met

gga
Gly
495

att
Ile

gct
Ala

aag
Lys

Gly

15

Val

Leu

Asn

Gln

Gly

aaa
Lys

aaa
Lys
480

ttg
Leu

ggt
Gly

ttt
Phe

ata
Ile

Arg

Ala

Arg

Thr

Met
80

1392

1440

1488

1536

1584

1632

1650



Thr

Ser

Lys

Val

Glu

145

Phe

Asp

Gly

Glu

His

225

Arg

Cys

Ser

Leu

Val
305

Ser

Glu

Arg

Leu

130

Asn

Phe

Gln

Gly

Ser

210

Arg

Lys

Lys

Glu

Asp

290

Val

Asp

Asp

Gly

115

Gly

Val

Ser

Val

Asp

195

Val

Ala

Asp

Thr

Asp

275

Phe

Asp

Leu

Cys

100

Arg

Gly

Val

Thr

Ala

180

Pro

Ser

Ile

Met

Thr

260

Glu

His

Gly

Phe

85

Leu

Leu

Ala

Val

Gly

165

Ala

Gly

Val

Ser

Lys

245

Thr

Leu

Gly

Val

Thr

Tyr

Pro

Pro

Val

150

Asp

Leu

Ser

Leu

Glu

230

Ala

Ser

Leu

Asp

Leu
310

Asn

Leu

Val

Met

135

Ala

Glu

His

Val

Val

215

Ser

Ala

Ala

Asp

Gln

295

Leu

Gly

Asn

Met

120

Tyr

Ile

His

Trp

Thr

200

Leu

Gly

Ala

Val

Leu

280

Arg

Pro

Lys

Ile

105

Val

Asp

Gln

Ser

Val

185

Ile

Ser

Val

Lys

Phe

265

Thr

Glu

Lys

Glu

90

Tyr

Trp

Gly

Tyr

Arg

170

Gln

Phe

Pro

Ala

Gln

250

Val

Leu

Ser

Met

Arg

Thr

Ile

Val

Arg

155

Gly

Glu

Gly

Leu

Leu

235

Ile

His

Lys

His

Pro
315

Leu

Pro

His

Val

140

Leu

Asn

Asn

Glu

Ala

220

Thr

Ala

Cys

Met

Pro

300

Glu

Thr

Ala

Gly

125

Leu

Gly

Trp

Ile

Ser

205

Lys

Val

Val

Leu

Lys

285

Phe

Glu

Leu

Asp

110

Gly

Ala

Ile

Gly

Ala

190

Ala

Asn

Ala

Leu

Arg

270

Phe

Leu

Ile

Glu

95

Leu

Gly

Ala

Trp

His

175

Asn

Gly

Leu

Leu

Ala

255

Gln

Leu

Pro

Leu

Phe

Thr

Leu

His

Gly

160

Leu

Phe

Gly

Phe

Val

240

Gly

Lys

Thr

Thr

Ala
320



Glu

Glu

Gly

Pro

Tyr

385

Asp

Arg

Tyr

Asp

Gly

465

Phe

Pro

Val

Trp

Lys
545

Lys

Phe

Lys

Ile

370

Leu

Leu

Gln

Arg

His

450

Asp

Trp

His

Asn

Asn

530

His

<210>

Asp

Gly

Leu

355

Ala

Gly

Met

His

Pro

435

Gly

Ala

Ala

Trp

Thr

515

Asp

Ala

36

Phe

Trp

340

Asp

Asn

Gly

Gly

Arg

420

Ser

Asp

Pro

Asn

Pro

500

Gln

Leu

Glu

Asn

325

Leu

Gln

Ile

Thr

Asp

405

Asp

Phe

Glu

Glu

Phe

485

Met

Ala

Leu

Leu

Thr

Leu

Lys

Pro

Asp

390

Val

Ala

Ser

Ile

Glu

470

Ala

Tyr

Ala

Ser

Val

Pro

Thr

Glu

375

Asp

Val

Gly

Ser

Phe

455

Glu

Arg

Asp

Lys

Lys
535

Pro

Thr

Ala

360

Glu

Pro

Phe

Ala

Asp

440

Ser

Val

Ser

Gln

Arg

520

Glu

Tyr

Met

345

Thr

Leu

Val

Gly

Pro

425

Lys

Val

Ser

Gly

Glu

505

Leu

Ala

Ile

330

Met

Ser

Thr

Lys

Val

410

Thr

Lys

Phe

Leu

Asn

490

Glu

Lys

Ala

Val

Gly

Leu

Pro

Lys

395

Pro

Tyr

Pro

Gly

Ser

475

Pro

Gly

Gly

Lys

Gly

Phe

Leu

Val

380

Lys

Ser

Met

Lys

Phe

460

Lys

Asn

Tyr

Glu

Lys
540

Ile

Pro

Trp

365

Ala

Asp

Val

Tyr

Thr

445

Pro

Thr

Gly

Leu

Glu

525

Pro

Asn

Leu

350

Lys

Thr

Leu

Thr

Glu

430

Val

Leu

Val

Glu

Gln

510

Val

Pro

Lys

335

Ser

Ser

Asp

Phe

Val

415

Phe

Ile

Leu

Met

Gly

495

Ile

Ala

Lys

Gln

Glu

Tyr

Lys

Leu

400

Ala

Gln

Gly

Lys

Lys

480

Leu

Gly

Phe

Ile



<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
atg gga caa

Met
1

gtc
Val

gtc
Val

ttt
Phe

act
Thr
65

acg
Thr

tct
Ser

aag
Lys

gtt
Val

gag
Glu
145

ttt
Phe

gat
Asp

Gly

ttg
Leu

ttc
Phe

gce
Ala
50

tcc
Ser

tca
Ser

gag
Glu

agg
Arg

gtt
Val
130

aac
Asn

ttc
Phe

caa
Gln

1650
DNA

artificial sequence

protein with

CDS

(1)..(1650)

36

Gln

ggt
Gly

ttg
Leu
35

ccg
Pro

tac
Tyr

gac
Asp

gat
Asp

ggt
Gly
115

ggc
Gly

gtt
Val

tcc
Ser

gtt
Val

cca
Pro

aag
Lys
20

gga
Gly

ccg
Pro

cct
Pro

cta
Leu

tgc
Cys
100

agg
Arg

gga
Gly

gtt
Val

aca
Thr

gct
Ala
180

gct
Ala
5

tac
Tyr

gtc
Val

caa
Gln

cca
Pro

ttc
Phe
85

ctt
Leu

ttg
Leu

gca
Ala

gtt
Val

gga
Gly
165

gca
Ala

esterase activity

tcg
Ser

gtc
Val

cct
Pro

cca
Pro

atg
Met
70

act
Thr

tac
Tyr

ccg
Pro

tcc
Ser

gtt
Val
150

gat
Asp

ttg
Leu

ccg
Pro

tct
Ser

ttt
Phe

gca
Ala
55

tgt
Cys

aac
Asn

cta
Leu

gtt
Val

act
Thr
135

gct
Ala

gag
Glu

cat
His

cct
Pro

tta
Leu

gct
Ala
40

gag
Glu

tgt
Cys

gga
Gly

aat
Asn

atg
Met
120

tat

Tyr

att
Ile

cat
His

tgg
Trp

gtc
Val

gag
Glu
25

aag
Lys

cca
Pro

caa
Gln

aag
Lys

att
Ile
105

gtt
Val

gac
Asp

caa
Gln

tcc
Ser

gtc
Val
185

gtt
Val
10

gga
Gly

cca
Pro

tgg
Trp

gat
Asp

gaa
Glu
90

tac
Tyr

tgg
Trp

gga
Gly

tac
Tyr

cgt
Arg
170

caa
Gln

gat
Asp

ttg
Leu

cct
Pro

tct
Ser

cca
Pro
75

agg
Arg

act
Thr

att
Ile

ttg
Leu

cgt
Arg
155

gga
Gly

gaa
Glu

acc
Thr

gca
Ala

ctt
Leu

ttc
Phe
60

gtc
Val

ctt
Leu

cct
Pro

cat
His

gct
Ala
140

ttg

Leu

aac
Asn

aac
Asn

gct
Ala

caa
Gln

gga
Gly
45

gtt
Val

gca
Ala

atc
Ile

gce
Ala

gga
Gly
125

ctt
Leu

ggt
Gly

tgg
Trp

att
Ile

caa
Gln

ccg
Pro
30

tct
Ser

aag
Lys

gga
Gly

ccg
Pro

gat
Asp
110

gga
Gly

gce
Ala

att
Ile

ggc
Gly

gct
Ala
190

gga
Gly
15

gtt
Val

ttg
Leu

aac
Asn

caa
Gln

gag
Glu
95

ttg
Leu

ggt
Gly

gcg
Ala

tgg
Trp

cat
His
175

aac
Asn

cga
Arg

gct
Ala

agg
Arg

act
Thr

atg
Met
80

ttc
Phe

aca
Thr

ttg
Leu

cac
His

gga
Gly
160

tta
Leu

ttc
Phe

48

96

144

192

240

288

336

384

432

480

528

576



gga
Gly

gag
Glu

cat
His
225

agg
Arg

tgc
Cys

tcg
Ser

ctt
Leu

gtt
Val
305

gag
Glu

gag
Glu

gga
Gly

cca
Pro

tat
Tyr
385

gat
Asp

cgt
Arg

tat

ggt
Gly

agt
Ser
210

cgt
Arg

aag
Lys

aaa
Lys

gaa
Glu

gac
Asp
290

gtt
Val

aag
Lys

ttc
Phe

aag
Lys

att
Ile
370

tta
Leu

ctg
Leu

cag
Gln

cgt

gat
Asp
195

gtc
Val

gct
Ala

gat
Asp

act
Thr

gat
Asp
275

tta

Leu

gac
Asp

gac
Asp

gga
Gly

ttg
Leu
355

acc
Thr

gga
Gly

atg
Met

cat
His

cca

aca
Thr

tct
Ser

att
Ile

atg
Met

act
Thr
260

gaa
Glu

cac
His

gga
Gly

ttt
Phe

tgg
Trp
340

gat
Asp

aac
Asn

gga
Gly

gga
Gly

agg
Arg
420

tct

ggt
Gly

gta
Val

tcc
Ser

aag
Lys
245

act
Thr

ctt
Leu

gga
Gly

gtt
Val

aac
Asn
325

ctt

Leu

caa
Gln

att
Ile

aca
Thr

gac
Asp
405

gac
Asp

ttt

tct
Ser

ttg
Leu

gaa
Glu
230

gce
Ala

tcg
Ser

tta
Leu

gat
Asp

ttg
Leu
310

acc

Thr

ttg
Leu

aag
Lys

cct
Pro

gat
Asp
390

gtt
Val

gca
Ala

tca

gtt
Val

gtt
Val
215

agt
Ser

gca
Ala

gca
Ala

gac
Asp

cca
Pro
295

ttg

Leu

gtc
Val

cca
Pro

acg
Thr

gaa
Glu
375

gat
Asp

gtt
Val

gga
Gly

tcg

act
Thr
200

tta
Leu

ggt
Gly

gce
Ala

gtc
Val

ctc
Leu
280

agg
Arg

cct
Pro

cca
Pro

acg
Thr

gct
Ala
360

gag
Glu

cct
Pro

ttc
Phe

gct
Ala

gat

att
Ile

tca
Ser

gtt
Val

aag
Lys

ttc
Phe
265

acg
Thr

gaa
Glu

aag
Lys

tac
Tyr

atg
Met
345

acg

Thr

ttg
Leu

gtc
Val

ggc
Gly

cca
Pro
425

aag

ttc
Phe

cca
Pro

gct
Ala

cag
Gln
250

gtg
Val

ttg
Leu

tct
Ser

atg
Met

att
Ile
330

atg
Met

tca
Ser

acc
Thr

aaa
Lys

gtc
Val
410

act
Thr

aaa

gga
Gly

tta
Leu

tta
Leu
235

atc
Ile

cat
His

aag
Lys

cac
His

cct
Pro
315

gtt
Val

gga
Gly

ctt
Leu

cca
Pro

aag
Lys
395

cca
Pro

tac
Tyr

cct

gaa
Glu

gct
Ala
220

acc
Thr

gct
Ala

tgt
Cys

atg
Met

cct
Pro
300

gag
Glu

gga
Gly

ttt
Phe

ttg
Leu

gtt
Val
380

aaa
Lys

tca
Ser

atg
Met

aag

tca
Ser
205

aag
Lys

gce
Ala

gtc
Val

ttg
Leu

aaa
Lys
285

ttt
Phe

gaa
Glu

att
Ile

cct
Pro

tgg
Trp
365

gct
Ala

gat
Asp

gtt
Val

tat
Tyr

acg

gca
Ala

aac
Asn

ggt
Gly

ctt
Leu

cgt
Arg
270

ttc
Phe

ttg
Leu

atc
Ile

aac
Asn

ctt
Leu
350

aag

Lys

acc
Thr

ttg
Leu

acg
Thr

gag
Glu
430

gtt

ggc
Gly

ctt
Leu

ttg
Leu

gca
Ala
255

caa
Gln

ctg
Leu

ccg
Pro

ttg
Leu

aag
Lys
335

tce

Ser

tcc
Ser

gat
Asp

ttt
Phe

gtt
Val
415

ttc
Phe

att

gga
Gly

ttt
Phe

gtc
Val
240

gga
Gly

aag
Lys

acc
Thr

act
Thr

gce
Ala
320

cag

Gln

gag
Glu

ttc
Phe

aag
Lys

ttg
Leu
400

gct
Ala

caa
Gln

gga

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



Tyr

gat
Asp

ggt
Gly
465

ttt
Phe

cct
Pro

gtc
Val

tgg
Trp

aag
Lys
545

Arg

cat
His
450

gac
Asp

tgg
Trp

cac
His

aac
Asn

aac
Asn
530

cac
His

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

<220>
<223>

<400>

Pro
435

gga
Gly

gct
Ala

gct
Ala

tgg
Trp

act
Thr
515

gac
Asp

gce
Ala

37
549
PRT

Ser

gac
Asp

cca
Pro

aac
Asn

ccg
Pro
500

caa
Gln

ctg
Leu

gaa
Glu

Phe

gaa
Glu

gag
Glu

ttc
Phe
485

atg
Met

gca
Ala

ttg
Leu

ttg
Leu

Ser

att
Ile

gaa
Glu
470

gce
Ala

tac
Tyr

gct
Ala

tcc
Ser

taa

Ser

ttt
Phe
455

gaa
Glu

cgt
Arg

gat
Asp

aag
Lys

aag
Lys
535

artificial sequence

Synthetic Construct

37

Met Gly Gln

1

Val

Val

Phe

Thr
65

Leu

Phe

Ala

50

Ser

Gly

Leu

35

Pro

Tyr

Pro

Lys

20

Gly

Pro

Pro

Ala

Tyr

Val

Gln

Pro

Ser

Val

Pro

Pro

Met
70

Pro

Ser

Phe

Ala

55

Cys

Asp
440

tcc
Ser

gtc
Val

agt
Ser

caa
Gln

agg
Arg
520

gaa
Glu

Pro

Leu

Ala

40

Glu

Cys

Lys

gtc
Val

agt
Ser

gga
Gly

gag
Glu
505

ttg

Leu

gca
Ala

Val

Glu

25

Lys

Pro

Gln

Lys

ttc
Phe

ctt
Leu

aac
Asn
490

gag
Glu

aaa
Lys

gca
Ala

Val

10

Gly

Pro

Trp

Asp

Pro

ggc
Gly

tct
Ser
475

cct
Pro

gga
Gly

ggc
Gly

aag
Lys

Asp

Leu

Pro

Ser

Pro
75

Lys

ttc
Phe
460

aag

Lys

aat
Asn

tac
Tyr

gag
Glu

aag
Lys
540

Thr

Ala

Leu

Phe

60

Val

Thr
445

cca
Pro

acg
Thr

gga
Gly

ctt
Leu

gag
Glu
525

cca
Pro

Ala

Gln

Gly

45

Val

Ala

Val

ttg
Leu

gtt
Val

gaa
Glu

caa
Gln
510

gtt
Val

cct
Pro

Gln

Pro

30

Ser

Lys

Gly

Ile

ctc
Leu

atg
Met

gga
Gly
495

att
Ile

gct
Ala

aag
Lys

Gly

15

Val

Leu

Asn

Gln

Gly

aaa
Lys

aaa
Lys
480

ttg
Leu

ggt
Gly

ttt
Phe

ata
Ile

Arg

Ala

Arg

Thr

Met
80

1392

1440

1488

1536

1584

1632

1650



Thr

Ser

Lys

Val

Glu

145

Phe

Asp

Gly

Glu

His

225

Arg

Cys

Ser

Leu

Val
305

Ser

Glu

Arg

Val

130

Asn

Phe

Gln

Gly

Ser

210

Arg

Lys

Lys

Glu

Asp

290

Val

Asp

Asp

Gly

115

Gly

Val

Ser

Val

Asp

195

Val

Ala

Asp

Thr

Asp

275

Leu

Asp

Leu

Cys

100

Arg

Gly

Val

Thr

Ala

180

Thr

Ser

Ile

Met

Thr

260

Glu

His

Gly

Phe

85

Leu

Leu

Ala

Val

Gly

165

Ala

Gly

Val

Ser

Lys

245

Thr

Leu

Gly

Val

Thr

Tyr

Pro

Ser

Val

150

Asp

Leu

Ser

Leu

Glu

230

Ala

Ser

Leu

Asp

Leu
310

Asn

Leu

Val

Thr

135

Ala

Glu

His

Val

Val

215

Ser

Ala

Ala

Asp

Pro

295

Leu

Gly

Asn

Met

120

Tyr

Ile

His

Trp

Thr

200

Leu

Gly

Ala

Val

Leu

280

Arg

Pro

Lys

Ile

105

Val

Asp

Gln

Ser

Val

185

Ile

Ser

Val

Lys

Phe

265

Thr

Glu

Lys

Glu

90

Tyr

Trp

Gly

Tyr

Arg

170

Gln

Phe

Pro

Ala

Gln

250

Val

Leu

Ser

Met

Arg

Thr

Ile

Leu

Arg

155

Gly

Glu

Gly

Leu

Leu

235

Ile

His

Lys

His

Pro
315

Leu

Pro

His

Ala

140

Leu

Asn

Asn

Glu

Ala

220

Thr

Ala

Cys

Met

Pro

300

Glu

Ile

Ala

Gly

125

Leu

Gly

Trp

Ile

Ser

205

Lys

Ala

Val

Leu

Lys

285

Phe

Glu

Pro

Asp

110

Gly

Ala

Ile

Gly

Ala

190

Ala

Asn

Gly

Leu

Arg

270

Phe

Leu

Ile

Glu

95

Leu

Gly

Ala

Trp

His

175

Asn

Gly

Leu

Leu

Ala

255

Gln

Leu

Pro

Leu

Phe

Thr

Leu

His

Gly

160

Leu

Phe

Gly

Phe

Val

240

Gly

Lys

Thr

Thr

Ala
320



Glu

Glu

Gly

Pro

Tyr

385

Asp

Arg

Tyr

Asp

Gly

465

Phe

Pro

Val

Trp

Lys
545

Lys

Phe

Lys

Ile

370

Leu

Leu

Gln

Arg

His

450

Asp

Trp

His

Asn

Asn

530

His

<210>

Asp

Gly

Leu

355

Thr

Gly

Met

His

Pro

435

Gly

Ala

Ala

Trp

Thr

515

Asp

Ala

38

Phe

Trp

340

Asp

Asn

Gly

Gly

Arg

420

Ser

Asp

Pro

Asn

Pro

500

Gln

Leu

Glu

Asn

325

Leu

Gln

Ile

Thr

Asp

405

Asp

Phe

Glu

Glu

Phe

485

Met

Ala

Leu

Leu

Thr

Leu

Lys

Pro

Asp

390

Val

Ala

Ser

Ile

Glu

470

Ala

Tyr

Ala

Ser

Val

Pro

Thr

Glu

375

Asp

Val

Gly

Ser

Phe

455

Glu

Arg

Asp

Lys

Lys
535

Pro

Thr

Ala

360

Glu

Pro

Phe

Ala

Asp

440

Ser

Val

Ser

Gln

Arg

520

Glu

Tyr

Met

345

Thr

Leu

Val

Gly

Pro

425

Lys

Val

Ser

Gly

Glu

505

Leu

Ala

Ile

330

Met

Ser

Thr

Lys

Val

410

Thr

Lys

Phe

Leu

Asn

490

Glu

Lys

Ala

Val

Gly

Leu

Pro

Lys

395

Pro

Tyr

Pro

Gly

Ser

475

Pro

Gly

Gly

Lys

Gly

Phe

Leu

Val

380

Lys

Ser

Met

Lys

Phe

460

Lys

Asn

Tyr

Glu

Lys
540

Ile

Pro

Trp

365

Ala

Asp

Val

Tyr

Thr

445

Pro

Thr

Gly

Leu

Glu

525

Pro

Asn

Leu

350

Lys

Thr

Leu

Thr

Glu

430

Val

Leu

Val

Glu

Gln

510

Val

Pro

Lys

335

Ser

Ser

Asp

Phe

Val

415

Phe

Ile

Leu

Met

Gly

495

Ile

Ala

Lys

Gln

Glu

Phe

Lys

Leu

400

Ala

Gln

Gly

Lys

Lys

480

Leu

Gly

Phe

Ile



<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
atg gga caa

Met
1

gtc
Val

gtc
Val

ttt
Phe

act
Thr
65

acg
Thr

tct
Ser

aag
Lys

gtt
Val

gag
Glu
145

ttt
Phe

gat
Asp

Gly

ttg
Leu

ttc
Phe

gce
Ala
50

tcc
Ser

tca
Ser

gag
Glu

agg
Arg

gtt
Val
130

aac
Asn

ttc
Phe

caa
Gln

1650
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artificial sequence
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CDS

(1)..(1650)

38

Gln

ggt
Gly

ttg
Leu
35

ccg
Pro

tac
Tyr

gac
Asp

gat
Asp

ggt
Gly
115

ggc
Gly

gtt
Val

tcc
Ser

gtt
Val

cca
Pro

aag
Lys
20

gga
Gly

ccg
Pro

cct
Pro

cta
Leu

tgc
Cys
100

agg
Arg

gga
Gly

gtt
Val

aca
Thr

gct
Ala
180

gct
Ala
5

tac
Tyr

gtc
Val

caa
Gln

cca
Pro

ttc
Phe
85

ctt
Leu

ttg
Leu

gca
Ala

gtt
Val

gga
Gly
165

gca
Ala

esterase activity

tcg
Ser

gtc
Val

cct
Pro

cca
Pro

atg
Met
70

act
Thr

tac
Tyr

ccg
Pro

tcc
Ser

gtt
Val
150

gat
Asp

ttg
Leu

ccg
Pro

tct
Ser

ttt
Phe

gca
Ala
55

tgt
Cys

aac
Asn

cta
Leu

gtt
Val

act
Thr
135

gct
Ala

gag
Glu

cat
His

cct
Pro

tta
Leu

gct
Ala
40

gag
Glu

tgt
Cys

gga
Gly

aat
Asn

atg
Met
120

tat

Tyr

att
Ile

cat
His

tgg
Trp

gtc
Val

gag
Glu
25

aag
Lys

cca
Pro

caa
Gln

aag
Lys

att
Ile
105

gtt
Val

gac
Asp

caa
Gln

tcc
Ser

gtc
Val
185

gtt
Val
10

gga
Gly

cca
Pro

tgg
Trp

gat
Asp

gaa
Glu
90

tac
Tyr

tgg
Trp

gga
Gly

tac
Tyr

cgt
Arg
170

caa
Gln

gat
Asp

ttg
Leu

cct
Pro

tct
Ser

cca
Pro
75

agg
Arg

act
Thr

att
Ile

ttg
Leu

cgt
Arg
155

gga
Gly

gaa
Glu

acc
Thr

gca
Ala

ctt
Leu

ttc
Phe
60

gtc
Val

ctt
Leu

cct
Pro

cat
His

gct
Ala
140

ttg

Leu

aac
Asn

aac
Asn

gct
Ala

caa
Gln

gga
Gly
45

gtt
Val

gta
Val

acc
Thr

gce
Ala

gga
Gly
125

ctt
Leu

ggt
Gly

tgg
Trp

att
Ile

caa
Gln

ccg
Pro
30

tct
Ser

aag
Lys

gaa
Glu

ctg
Leu

gat
Asp
110

gga
Gly

gce
Ala

att
Ile

ggc
Gly

gct
Ala
190

gga
Gly
15

gtt
Val

ttg
Leu

aac
Asn

caa
Gln

gag
Glu
95

ttg
Leu

ggt
Gly

gcg
Ala

tgg
Trp

cat
His
175

aac
Asn

cga
Arg

gct
Ala

agg
Arg

act
Thr

atg
Met
80

ttc
Phe

aca
Thr

ttg
Leu

cac
His

gga
Gly
160

tta
Leu

ttc
Phe

48

96

144

192

240

288

336

384

432

480

528

576



gga
Gly

gag
Glu

cat
His
225

agg
Arg

tgc
Cys

tcg
Ser

ctt
Leu

gtt
Val
305

gag
Glu

gag
Glu

gga
Gly

cca
Pro

tat
Tyr
385

gat
Asp

cgt
Arg

tat

ggt
Gly

agt
Ser
210

cgt
Arg

aag
Lys

aaa
Lys

gaa
Glu

gac
Asp
290

gtt
Val

aag
Lys

ttc
Phe

aag
Lys

att
Ile
370

tta
Leu

ctg
Leu

cag
Gln

cgt

gat
Asp
195

gtc
Val

gct
Ala

gat
Asp

act
Thr

gat
Asp
275

tta

Leu

gac
Asp

gac
Asp

gga
Gly

ttg
Leu
355

gce
Ala

gga
Gly

atg
Met

cat
His

cca

cca
Pro

tct
Ser

att
Ile

atg
Met

act
Thr
260

gaa
Glu

cac
His

gga
Gly

ttt
Phe

tgg
Trp
340

gat
Asp

aac
Asn

gga
Gly

gga
Gly

agg
Arg
420

tct

ggt
Gly

gta
Val

tcc
Ser

aag
Lys
245

act
Thr

ctt
Leu

gga
Gly

gtt
Val

aac
Asn
325

ctt

Leu

caa
Gln

att
Ile

aca
Thr

gac
Asp
405

gac
Asp

ttt

tct
Ser

ttg
Leu

gaa
Glu
230

gce
Ala

tcg
Ser

tta
Leu

gat
Asp

ttg
Leu
310

acc

Thr

ttg
Leu

aag
Lys

cct
Pro

gat
Asp
390

gtt
Val

gca
Ala

tca

gtt
Val

gtt
Val
215

agt
Ser

gca
Ala

gca
Ala

gac
Asp

cca
Pro
295

ttg

Leu

gtc
Val

cca
Pro

acg
Thr

gaa
Glu
375

gat
Asp

gtt
Val

gga
Gly

tcg

act
Thr
200

tta
Leu

ggt
Gly

gce
Ala

gtc
Val

ctc
Leu
280

agg
Arg

cct
Pro

cca
Pro

acg
Thr

gct
Ala
360

gag
Glu

cct
Pro

ttc
Phe

gct
Ala

gat

att
Ile

tca
Ser

gtt
Val

aag
Lys

ttc
Phe
265

acg
Thr

gaa
Glu

aag
Lys

tac
Tyr

atg
Met
345

acg

Thr

ttg
Leu

gtc
Val

ggc
Gly

cca
Pro
425

aag

ttc
Phe

cca
Pro

gct
Ala

cag
Gln
250

gtg
Val

ttg
Leu

tct
Ser

atg
Met

att
Ile
330

atg
Met

tca
Ser

acc
Thr

aaa
Lys

gtc
Val
410

act
Thr

aaa

gga
Gly

tta
Leu

ttt
Phe
235

atc
Ile

cat
His

aag
Lys

cac
His

cct
Pro
315

gtt
Val

gga
Gly

ctt
Leu

cca
Pro

aag
Lys
395

cca
Pro

tac
Tyr

cct

gaa
Glu

gct
Ala
220

acc
Thr

gct
Ala

tgt
Cys

atg
Met

cct
Pro
300

gag
Glu

gga
Gly

ttt
Phe

ttg
Leu

gtt
Val
380

aaa
Lys

tca
Ser

atg
Met

aag

tca
Ser
205

aag
Lys

gce
Ala

gtc
Val

ttg
Leu

aaa
Lys
285

ttt
Phe

gaa
Glu

att
Ile

cct
Pro

tgg
Trp
365

gct
Ala

gat
Asp

gtt
Val

tat
Tyr

acg

gca
Ala

aac
Asn

ggt
Gly

ctt
Leu

cgt
Arg
270

ttc
Phe

ttg
Leu

atc
Ile

aac
Asn

ctt
Leu
350

aag

Lys

acc
Thr

ttg
Leu

acg
Thr

gag
Glu
430

gtt

ggc
Gly

ctt
Leu

ttg
Leu

gca
Ala
255

caa
Gln

ttt
Phe

acc
Thr

ttg
Leu

aag
Lys
335

tce

Ser

tcc
Ser

gat
Asp

ttt
Phe

gtt
Val
415

ttc
Phe

att

gga
Gly

ttt
Phe

gtc
Val
240

gga
Gly

aag
Lys

gce
Ala

act
Thr

gce
Ala
320

cag

Gln

gag
Glu

tac
Tyr

aag
Lys

ttg
Leu
400

gct
Ala

caa
Gln

gga
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720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



Tyr

gat
Asp

ggt
Gly
465

ttt
Phe

cct
Pro

gtc
Val

tgg
Trp

aag
Lys
545

Arg

cat
His
450

gac
Asp

tgg
Trp

cac
His

aac
Asn

aac
Asn
530

cac
His
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<212>
<213>

<220>
<223>

<400>

Pro
435

gga
Gly

gct
Ala

gct
Ala

tgg
Trp

act
Thr
515

gac
Asp

gce
Ala

39
549
PRT

Ser

gac
Asp

cca
Pro

aac
Asn

ccg
Pro
500

caa
Gln

ctg
Leu

gaa
Glu

Phe

gaa
Glu

gag
Glu

ttc
Phe
485

atg
Met

gca
Ala

ttg
Leu

ttg
Leu

Ser

att
Ile

gaa
Glu
470

gce
Ala

tac
Tyr

gct
Ala

tcc
Ser

taa

Ser

ttt
Phe
455

gaa
Glu

cgt
Arg

gat
Asp

aag
Lys

aag
Lys
535

artificial sequence

Synthetic Construct

39

Met Gly Gln

1

Val

Val

Phe

Thr
65

Leu

Phe

Ala

50

Ser

Gly

Leu

35

Pro

Tyr

Pro

Lys

20

Gly

Pro

Pro

Ala

Tyr

Val

Gln

Pro

Ser

Val

Pro

Pro

Met
70

Pro

Ser

Phe

Ala

55

Cys

Asp
440

tcc
Ser

gtc
Val

agt
Ser

caa
Gln

agg
Arg
520

gaa
Glu

Pro

Leu

Ala

40

Glu

Cys

Lys

gtc
Val

agt
Ser

gga
Gly

gag
Glu
505

ttg

Leu

gca
Ala

Val

Glu

25

Lys

Pro

Gln

Lys

ttc
Phe

ctt
Leu

aac
Asn
490

gag
Glu

aaa
Lys

gca
Ala

Val

10

Gly

Pro

Trp

Asp

Pro

ggc
Gly

tct
Ser
475

cct
Pro

gga
Gly

ggc
Gly

aag
Lys

Asp

Leu

Pro

Ser

Pro
75

Lys

ttc
Phe
460

aag

Lys

aat
Asn

tac
Tyr

gag
Glu

aag
Lys
540

Thr

Ala

Leu

Phe

60

Val

Thr
445

cca
Pro

acg
Thr

gga
Gly

ctt
Leu

gag
Glu
525

cca
Pro

Ala

Gln

Gly

45

Val

Val

Val

ttg
Leu

gtt
Val

gaa
Glu

caa
Gln
510

gtt
Val

cct
Pro

Gln

Pro

30

Ser

Lys

Glu

Ile

ctc
Leu

atg
Met

gga
Gly
495

att
Ile

gct
Ala

aag
Lys

Gly

15

Val

Leu

Asn

Gln

Gly

aaa
Lys

aaa
Lys
480

ttg
Leu

ggt
Gly

ttt
Phe

ata
Ile

Arg

Ala

Arg

Thr

Met
80

1392

1440

1488

1536

1584
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Thr

Ser

Lys

Val

Glu

145

Phe

Asp

Gly

Glu

His

225

Arg

Cys

Ser

Leu

Val
305

Ser

Glu

Arg

Val

130

Asn

Phe

Gln

Gly

Ser

210

Arg

Lys

Lys

Glu

Asp

290

Val

Asp

Asp

Gly

115

Gly

Val

Ser

Val

Asp

195

Val

Ala

Asp

Thr

Asp

275

Leu

Asp

Leu

Cys

100

Arg

Gly

Val

Thr

Ala

180

Pro

Ser

Ile

Met

Thr

260

Glu

His

Gly

Phe

85

Leu

Leu

Ala

Val

Gly

165

Ala

Gly

Val

Ser

Lys

245

Thr

Leu

Gly

Val

Thr

Tyr

Pro

Ser

Val

150

Asp

Leu

Ser

Leu

Glu

230

Ala

Ser

Leu

Asp

Leu
310

Asn

Leu

Val

Thr

135

Ala

Glu

His

Val

Val

215

Ser

Ala

Ala

Asp

Pro

295

Leu

Gly

Asn

Met

120

Tyr

Ile

His

Trp

Thr

200

Leu

Gly

Ala

Val

Leu

280

Arg

Pro

Lys

Ile

105

Val

Asp

Gln

Ser

Val

185

Ile

Ser

Val

Lys

Phe

265

Thr

Glu

Lys

Glu

90

Tyr

Trp

Gly

Tyr

Arg

170

Gln

Phe

Pro

Ala

Gln

250

Val

Leu

Ser

Met

Arg

Thr

Ile

Leu

Arg

155

Gly

Glu

Gly

Leu

Phe

235

Ile

His

Lys

His

Pro
315

Leu

Pro

His

Ala

140

Leu

Asn

Asn

Glu

Ala

220

Thr

Ala

Cys

Met

Pro

300

Glu

Thr

Ala

Gly

125

Leu

Gly

Trp

Ile

Ser

205

Lys

Ala

Val

Leu

Lys

285

Phe

Glu

Leu

Asp

110

Gly

Ala

Ile

Gly

Ala

190

Ala

Asn

Gly

Leu

Arg

270

Phe

Leu

Ile

Glu

95

Leu

Gly

Ala

Trp

His

175

Asn

Gly

Leu

Leu

Ala

255

Gln

Phe

Thr

Leu

Phe

Thr

Leu

His

Gly

160

Leu

Phe

Gly

Phe

Val

240

Gly

Lys

Ala

Thr

Ala
320



Glu

Glu

Gly

Pro

Tyr

385

Asp

Arg

Tyr

Asp

Gly

465

Phe

Pro

Val

Trp

Lys
545

Lys

Phe

Lys

Ile

370

Leu

Leu

Gln

Arg

His

450

Asp

Trp

His

Asn

Asn

530

His

<210>

Asp

Gly

Leu

355

Ala

Gly

Met

His

Pro

435

Gly

Ala

Ala

Trp

Thr

515

Asp

Ala

40

Phe

Trp

340

Asp

Asn

Gly

Gly

Arg

420

Ser

Asp

Pro

Asn

Pro

500

Gln

Leu

Glu

Asn

325

Leu

Gln

Ile

Thr

Asp

405

Asp

Phe

Glu

Glu

Phe

485

Met

Ala

Leu

Leu

Thr

Leu

Lys

Pro

Asp

390

Val

Ala

Ser

Ile

Glu

470

Ala

Tyr

Ala

Ser

Val

Pro

Thr

Glu

375

Asp

Val

Gly

Ser

Phe

455

Glu

Arg

Asp

Lys

Lys
535

Pro

Thr

Ala

360

Glu

Pro

Phe

Ala

Asp

440

Ser

Val

Ser

Gln

Arg

520

Glu

Tyr

Met

345

Thr

Leu

Val

Gly

Pro

425

Lys

Val

Ser

Gly

Glu

505

Leu

Ala

Ile

330

Met

Ser

Thr

Lys

Val

410

Thr

Lys

Phe

Leu

Asn

490

Glu

Lys

Ala

Val

Gly

Leu

Pro

Lys

395

Pro

Tyr

Pro

Gly

Ser

475

Pro

Gly

Gly

Lys

Gly

Phe

Leu

Val

380

Lys

Ser

Met

Lys

Phe

460

Lys

Asn

Tyr

Glu

Lys
540

Ile

Pro

Trp

365

Ala

Asp

Val

Tyr

Thr

445

Pro

Thr

Gly

Leu

Glu

525

Pro

Asn

Leu

350

Lys

Thr

Leu

Thr

Glu

430

Val

Leu

Val

Glu

Gln

510

Val

Pro

Lys

335

Ser

Ser

Asp

Phe

Val

415

Phe

Ile

Leu

Met

Gly

495

Ile

Ala

Lys

Gln

Glu

Tyr

Lys

Leu

400

Ala

Gln

Gly

Lys

Lys

480

Leu

Gly

Phe

Ile
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gtt
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145

ttt
Phe

gat
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ttg
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ttc
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cca
Pro
295

ttg

Leu

gtc
Val

cca
Pro

acg
Thr

gaa
Glu
375

gat
Asp

gtt
Val

gga
Gly

tcg

act
Thr
200

tta
Leu

ggt
Gly

gce
Ala

gtc
Val

ctc
Leu
280

agg
Arg

cct
Pro

cca
Pro

acg
Thr

gct
Ala
360

gag
Glu

cct
Pro

ttc
Phe

gct
Ala

gat

att
Ile

tca
Ser

gtt
Val

aag
Lys

ttc
Phe
265

acg
Thr

gaa
Glu

aag
Lys

tac
Tyr

atg
Met
345

acg

Thr

ttg
Leu

gtc
Val

ggc
Gly

cca
Pro
425

aag

ttc
Phe

cca
Pro

gct
Ala

cag
Gln
250

gtg
Val

ttg
Leu

tct
Ser

atg
Met

att
Ile
330

atg
Met

tca
Ser

acc
Thr

aaa
Lys

gtc
Val
410

act
Thr

aaa

gga
Gly

tta
Leu

tta
Leu
235

atc
Ile

cat
His

aag
Lys

cac
His

cct
Pro
315

gtt
Val

gga
Gly

ctt
Leu

cca
Pro

aag
Lys
395

cca
Pro

tac
Tyr

cct

gaa
Glu

gct
Ala
220

acc
Thr

gct
Ala

tgt
Cys

atg
Met

cct
Pro
300

gag
Glu

gga
Gly

ttt
Phe

ttg
Leu

gtt
Val
380

aaa
Lys

tca
Ser

atg
Met

aag

tca
Ser
205

aag
Lys

gtc
Val

gtc
Val

ttg
Leu

aaa
Lys
285

ttt
Phe

gaa
Glu

att
Ile

cct
Pro

tgg
Trp
365

gct
Ala

gat
Asp

gtt
Val

tat
Tyr

acg

gca
Ala

aac
Asn

gct
Ala

ctt
Leu

cgt
Arg
270

ttc
Phe

ttg
Leu

atc
Ile

aac
Asn

ctt
Leu
350

aag

Lys

acc
Thr

ttg
Leu

acg
Thr

gag
Glu
430

gtt

ggc
Gly

ctt
Leu

ttg
Leu

gca
Ala
255

caa
Gln

tta
Leu

acc
Thr

ttg
Leu

aag
Lys
335

tce

Ser

tcc
Ser

gat
Asp

ttt
Phe

gtt
Val
415

ttc
Phe

att

gga
Gly

ttt
Phe

gtc
Val
240

gga
Gly

aag
Lys

gce
Ala

act
Thr

gce
Ala
320

cag

Gln

gag
Glu

tac
Tyr

aag
Lys

ttg
Leu
400

gct
Ala

caa
Gln

gga

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



Tyr

gat
Asp

ggt
Gly
465

ttt
Phe

cct
Pro

gtc
Val

tgg
Trp

aag
Lys
545

Arg

cat
His
450

gac
Asp

tgg
Trp

cac
His

aac
Asn

aac
Asn
530

cac
His

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

<220>
<223>

<400>

Pro
435

gga
Gly

gct
Ala

gct
Ala

tgg
Trp

act
Thr
515

gac
Asp

gce
Ala

43
549
PRT

Ser

gac
Asp

cca
Pro

aac
Asn

ccg
Pro
500

caa
Gln

ctg
Leu

gaa
Glu

Phe

gaa
Glu

gag
Glu

ttc
Phe
485

atg
Met

gca
Ala

ttg
Leu

ttg
Leu

Ser

att
Ile

gaa
Glu
470

gce
Ala

tac
Tyr

gct
Ala

tcc
Ser

taa

Ser

ttt
Phe
455

gaa
Glu

cgt
Arg

gat
Asp

aag
Lys

aag
Lys
535

artificial sequence

Synthetic Construct

43

Met Gly Gln

1

Val

Val

Phe

Thr
65

Leu

Phe

Ala

50

Ser

Gly

Leu

35

Pro

Tyr

Pro

Lys

20

Gly

Pro

Pro

Ala

Tyr

Val

Gln

Pro

Ser

Val

Pro

Pro

Met
70

Pro

Ser

Phe

Ala

55

Cys

Asp
440

tcc
Ser

gtc
Val

agt
Ser

caa
Gln

agg
Arg
520

gaa
Glu

Pro

Leu

Ala

40

Glu

Cys

Lys

gtc
Val

agt
Ser

gga
Gly

gag
Glu
505

ttg

Leu

gca
Ala

Val

Glu

25

Lys

Pro

Gln

Lys

ttc
Phe

ctt
Leu

aac
Asn
490

gag
Glu

aaa
Lys

gca
Ala

Val

10

Gly

Pro

Trp

Glu

Pro

ggc
Gly

tct
Ser
475

cct
Pro

gga
Gly

ggc
Gly

aag
Lys

Asp

Leu

Pro

Ser

Pro
75

Lys

ttc
Phe
460

aag

Lys

aat
Asn

tac
Tyr

gag
Glu

aag
Lys
540

Thr

Ala

Leu

Phe

60

Ile

Thr
445

cca
Pro

acg
Thr

gga
Gly

ctt
Leu

gag
Glu
525

cca
Pro

Ala

Gln

Gly

45

Val

Gly

Val

ttg
Leu

gtt
Val

gaa
Glu

caa
Gln
510

gtt
Val

cct
Pro

Gln

Pro

30

Ser

Lys

Gly

Ile

ctc
Leu

atg
Met

gga
Gly
495

att
Ile

gct
Ala

aag
Lys

Gly

15

Val

Leu

Asn

Gln

Gly

aaa
Lys

aaa
Lys
480

ttg
Leu

ggt
Gly

ttt
Phe

ata
Ile

Arg

Ala

Arg

Thr

Met
80

1392

1440

1488

1536

1584

1632

1650



Leu

Ser

Lys

Val

Glu

145

Phe

Asp

Gly

Glu

His

225

Arg

Cys

Ser

Leu

Val
305

Ser

Glu

Arg

Val

130

Asn

Phe

Gln

Gly

Ser

210

Arg

Lys

Lys

Glu

Asp

290

Val

Asp

Asp

Gly

115

Gly

Val

Ser

Val

Asp

195

Val

Ala

Asp

Thr

Asp

275

Leu

Asp

Leu

Cys

100

Arg

Gly

Val

Thr

Ala

180

Pro

Ser

Ile

Met

Thr

260

Glu

His

Gly

Phe

85

Leu

Leu

Ala

Val

Gly

165

Ala

Gly

Val

Ser

Lys

245

Thr

Leu

Gly

Val

Thr

Tyr

Pro

Ser

Val

150

Asp

Leu

Ser

Leu

Glu

230

Ala

Ser

Leu

Asp

Leu
310

Asn

Leu

Val

Thr

135

Ala

Glu

His

Val

Val

215

Ser

Ala

Ala

Asp

Pro

295

Leu

Arg

Asn

Met

120

Tyr

Ile

His

Trp

Thr

200

Leu

Gly

Ala

Val

Leu

280

Arg

Pro

Lys

Ile

105

Val

Asp

Gln

Ser

Val

185

Ile

Ser

Val

Lys

Phe

265

Thr

Glu

Lys

Glu

90

Tyr

Trp

Gly

Tyr

Arg

170

Gln

Phe

Pro

Ala

Gln

250

Val

Leu

Ser

Met

Arg

Thr

Ile

Leu

Arg

155

Gly

Glu

Gly

Leu

Leu

235

Ile

His

Lys

His

Pro
315

Leu

Pro

His

Ala

140

Leu

Asn

Asn

Glu

Ala

220

Thr

Ala

Cys

Met

Pro

300

Glu

Ile

Ala

Gly

125

Leu

Gly

Trp

Ile

Ser

205

Lys

Val

Val

Leu

Lys

285

Phe

Glu

Pro

Asp

110

Gly

Ala

Ile

Gly

Ala

190

Ala

Asn

Ala

Leu

Arg

270

Phe

Leu

Ile

Glu

95

Leu

Gly

Ala

Trp

His

175

Asn

Gly

Leu

Leu

Ala

255

Gln

Leu

Thr

Leu

Phe

Thr

Leu

His

Gly

160

Leu

Phe

Gly

Phe

Val

240

Gly

Lys

Ala

Thr

Ala
320



Glu

Glu

Gly

Pro

Tyr

385

Asp

Arg

Tyr

Asp

Gly

465

Phe

Pro

Val

Trp

Lys
545

Lys

Phe

Lys

Ile

370

Leu

Leu

Gln

Arg

His

450

Asp

Trp

His

Asn

Asn

530

His

<210>

Asp

Gly

Leu

355

Ala

Gly

Met

His

Pro

435

Gly

Ala

Ala

Trp

Thr

515

Asp

Ala

44

Phe

Trp

340

Asp

Asn

Gly

Gly

Arg

420

Ser

Asp

Pro

Asn

Pro

500

Gln

Leu

Glu

Asn

325

Leu

Gln

Ile

Thr

Asp

405

Asp

Phe

Glu

Glu

Phe

485

Met

Ala

Leu

Leu

Thr

Leu

Lys

Pro

Asp

390

Val

Ala

Ser

Ile

Glu

470

Ala

Tyr

Ala

Ser

Val

Pro

Thr

Glu

375

Asp

Val

Gly

Ser

Phe

455

Glu

Arg

Asp

Lys

Lys
535

Pro

Thr

Ala

360

Glu

Pro

Phe

Ala

Asp

440

Ser

Val

Ser

Gln

Arg

520

Glu

Tyr

Met

345

Thr

Leu

Val

Gly

Pro

425

Lys

Val

Ser

Gly

Glu

505

Leu

Ala

Ile

330

Met

Ser

Thr

Lys

Val

410

Thr

Lys

Phe

Leu

Asn

490

Glu

Lys

Ala

Val

Gly

Leu

Pro

Lys

395

Pro

Tyr

Pro

Gly

Ser

475

Pro

Gly

Gly

Lys

Gly

Phe

Leu

Val

380

Lys

Ser

Met

Lys

Phe

460

Lys

Asn

Tyr

Glu

Lys
540

Ile

Pro

Trp

365

Ala

Asp

Val

Tyr

Thr

445

Pro

Thr

Gly

Leu

Glu

525

Pro

Asn

Leu

350

Lys

Thr

Leu

Thr

Glu

430

Val

Leu

Val

Glu

Gln

510

Val

Pro

Lys

335

Ser

Ser

Asp

Phe

Val

415

Phe

Ile

Leu

Met

Gly

495

Ile

Ala

Lys

Gln

Glu

Tyr

Lys

Leu

400

Ala

Gln

Gly

Lys

Lys

480

Leu

Gly

Phe

Ile



<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
atg gga caa

Met
1

gtc
Val

gtc
Val

ttt
Phe

act
Thr
65

ctt
Leu

tct
Ser

aag
Lys

gtt
Val

gag
Glu
145

ttt
Phe

gat
Asp

Gly

ttg
Leu

ttc
Phe

gce
Ala
50

tcc
Ser

tca
Ser

gag
Glu

agg
Arg

gtt
Val
130

aac
Asn

ttc
Phe

caa
Gln

1650
DNA

artificial sequence

protein with

CDS

(1)..(1650)

44

Gln

ggt
Gly

ttg
Leu
35

ccg
Pro

tac
Tyr

gac
Asp

gat
Asp

ggt
Gly
115

ggc
Gly

gtt
Val

tcc
Ser

gtt
Val

cca
Pro

aag
Lys
20

gga
Gly

ccg
Pro

cct
Pro

cta
Leu

tgc
Cys
100

agg
Arg

gga
Gly

gtt
Val

aca
Thr

gct
Ala
180

gct
Ala
5

tac
Tyr

gtc
Val

caa
Gln

cca
Pro

ttc
Phe
85

ctt
Leu

ttg
Leu

gca
Ala

gtt
Val

gga
Gly
165

gca
Ala

esterase activity

tcg
Ser

gtc
Val

cct
Pro

cca
Pro

atg
Met
70

act
Thr

tac
Tyr

ccg
Pro

tcc
Ser

gtt
Val
150

gat
Asp

ttg
Leu

ccg
Pro

tct
Ser

ttt
Phe

gca
Ala
55

tgt
Cys

aac
Asn

cta
Leu

gtt
Val

act
Thr
135

gct
Ala

gag
Glu

cat
His

cct
Pro

tta
Leu

gct
Ala
40

gag
Glu

tgt
Cys

aga
Arg

aat
Asn

atg
Met
120

tat

Tyr

att
Ile

cat
His

tgg
Trp

gtc
Val

gag
Glu
25

aag
Lys

cca
Pro

caa
Gln

aag
Lys

att
Ile
105

gtt
Val

gac
Asp

caa
Gln

tcc
Ser

gtc
Val
185

gtt
Val
10

gga
Gly

cca
Pro

tgg
Trp

gaa
Glu

gaa
Glu
90

tac
Tyr

tgg
Trp

gga
Gly

tac
Tyr

cgt
Arg
170

caa
Gln

gat
Asp

ttg
Leu

cct
Pro

tct
Ser

cca
Pro
75

agg
Arg

act
Thr

att
Ile

ttg
Leu

cgt
Arg
155

gga
Gly

gaa
Glu

acc
Thr

gca
Ala

ctt
Leu

ttc
Phe
60

atc
Ile

ctt
Leu

cct
Pro

cat
His

gct
Ala
140

ttg

Leu

aac
Asn

aac
Asn

gct
Ala

caa
Gln

gga
Gly
45

gtt
Val

gga
Gly

atc
Ile

gce
Ala

gga
Gly
125

ctt
Leu

ggt
Gly

tgg
Trp

att
Ile

caa
Gln

ccg
Pro
30

tct
Ser

aag
Lys

gga
Gly

ccg
Pro

gat
Asp
110

gga
Gly

gce
Ala

att
Ile

ggc
Gly

gct
Ala
190

gga
Gly
15

gtt
Val

ttg
Leu

aac
Asn

caa
Gln

gag
Glu
95

ttg
Leu

ggt
Gly

gcg
Ala

tgg
Trp

cat
His
175

aac
Asn

cga
Arg

gct
Ala

agg
Arg

act
Thr

atg
Met
80

ttc
Phe

aca
Thr

ttg
Leu

cac
His

gga
Gly
160

tta
Leu

ttc
Phe

48

96

144

192

240

288

336

384

432

480

528

576



gga
Gly

gag
Glu

cat
His
225

agg
Arg

tgc
Cys

tcg
Ser

ctt
Leu

gtt
Val
305

gag
Glu

gag
Glu

gga
Gly

cca
Pro

tat
Tyr
385

gat
Asp

cgt
Arg

tat

ggt
Gly

agt
Ser
210

cgt
Arg

aag
Lys

aaa
Lys

gaa
Glu

gac
Asp
290

gtt
Val

aag
Lys

ttc
Phe

aag
Lys

att
Ile
370

tta
Leu

ctg
Leu

cag
Gln

cgt

gat
Asp
195

gtc
Val

gct
Ala

gat
Asp

act
Thr

gat
Asp
275

ttt
Phe

gac
Asp

gac
Asp

gga
Gly

ttg
Leu
355

gce
Ala

gga
Gly

atg
Met

cat
His

cca

cca
Pro

tct
Ser

att
Ile

atg
Met

act
Thr
260

gaa
Glu

cac
His

gga
Gly

ttt
Phe

tgg
Trp
340

gat
Asp

aac
Asn

gga
Gly

gga
Gly

agg
Arg
420

tct

ggt
Gly

gta
Val

tcc
Ser

aag
Lys
245

act
Thr

ctt
Leu

gga
Gly

gtt
Val

aac
Asn
325

ctt

Leu

caa
Gln

att
Ile

aca
Thr

gac
Asp
405

gac
Asp

ttt

tct
Ser

ttg
Leu

gaa
Glu
230

gce
Ala

tcg
Ser

tta
Leu

gat
Asp

ttg
Leu
310

acc

Thr

ttg
Leu

aag
Lys

cct
Pro

gat
Asp
390

gtt
Val

gca
Ala

tca

gtt
Val

gtt
Val
215

agt
Ser

gca
Ala

gca
Ala

gac
Asp

caa
Gln
295

ttg

Leu

gtc
Val

cca
Pro

acg
Thr

gaa
Glu
375

gat
Asp

gtt
Val

gga
Gly

tcg

act
Thr
200

tta
Leu

ggt
Gly

gce
Ala

gtc
Val

ctc
Leu
280

agg
Arg

cct
Pro

cca
Pro

acg
Thr

gct
Ala
360

gag
Glu

cct
Pro

ttc
Phe

gct
Ala

gat

att
Ile

tca
Ser

gtt
Val

aag
Lys

ttc
Phe
265

acg
Thr

gaa
Glu

aag
Lys

tac
Tyr

atg
Met
345

acg

Thr

ttg
Leu

gtc
Val

ggc
Gly

cca
Pro
425

aag

ttc
Phe

cca
Pro

gct
Ala

cag
Gln
250

gtg
Val

ttg
Leu

tct
Ser

atg
Met

att
Ile
330

atg
Met

tca
Ser

acc
Thr

aaa
Lys

gtc
Val
410

act
Thr

aaa

gga
Gly

tta
Leu

ttt
Phe
235

atc
Ile

cat
His

aag
Lys

cac
His

cct
Pro
315

gtt
Val

gga
Gly

ctt
Leu

cca
Pro

aag
Lys
395

cca
Pro

tac
Tyr

cct

gaa
Glu

gct
Ala
220

acc
Thr

gct
Ala

tgt
Cys

atg
Met

cct
Pro
300

gag
Glu

gga
Gly

ttt
Phe

ttg
Leu

gtt
Val
380

aaa
Lys

tca
Ser

atg
Met

aag

tca
Ser
205

aag
Lys

gce
Ala

gtc
Val

ttg
Leu

aaa
Lys
285

ttt
Phe

gaa
Glu

att
Ile

cct
Pro

tgg
Trp
365

gct
Ala

gat
Asp

gtt
Val

tat
Tyr

acg

gca
Ala

aac
Asn

ggt
Gly

ctt
Leu

cgt
Arg
270

ttc
Phe

ttg
Leu

atc
Ile

aac
Asn

ctt
Leu
350

aag

Lys

acc
Thr

ttg
Leu

acg
Thr

gag
Glu
430

gtt

ggc
Gly

ctt
Leu

ttg
Leu

gca
Ala
255

caa
Gln

ctg
Leu

ccg
Pro

ttg
Leu

aag
Lys
335

tce

Ser

tcc
Ser

gat
Asp

ttt
Phe

gtt
Val
415

ttc
Phe

att

gga
Gly

ttt
Phe

gtc
Val
240

gga
Gly

aag
Lys

acc
Thr

act
Thr

gce
Ala
320

cag

Gln

gag
Glu

tac
Tyr

aag
Lys

ttg
Leu
400

gct
Ala

caa
Gln

gga

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



Tyr

gat
Asp

ggt
Gly
465

ttt
Phe

cct
Pro

gtc
Val

tgg
Trp

aag
Lys
545

Arg

cat
His
450

gac
Asp

tgg
Trp

cac
His

aac
Asn

aac
Asn
530

cac
His

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

<220>
<223>

<400>

Pro
435

gga
Gly

gct
Ala

gct
Ala

tgg
Trp

act
Thr
515

gac
Asp

gce
Ala

45
549
PRT

Ser

gac
Asp

cca
Pro

aac
Asn

ccg
Pro
500

caa
Gln

ctg
Leu

gaa
Glu

Phe

gaa
Glu

gag
Glu

ttc
Phe
485

atg
Met

gca
Ala

ttg
Leu

ttg
Leu

Ser

att
Ile

gaa
Glu
470

gce
Ala

tac
Tyr

gct
Ala

tcc
Ser

taa

Ser

ttt
Phe
455

gaa
Glu

cgt
Arg

gat
Asp

aag
Lys

aag
Lys
535

artificial sequence

Synthetic Construct

45

Met Gly Gln

1

Val

Val

Phe

Thr
65

Leu

Phe

Ala

50

Ser

Gly

Leu

35

Pro

Tyr

Pro

Lys

20

Gly

Pro

Pro

Ala

Tyr

Val

Gln

Pro

Ser

Val

Pro

Pro

Met
70

Pro

Ser

Phe

Ala

55

Cys

Asp
440

tcc
Ser

gtc
Val

agt
Ser

caa
Gln

agg
Arg
520

gaa
Glu

Pro

Leu

Ala

40

Glu

Cys

Lys

gtc
Val

agt
Ser

gga
Gly

gag
Glu
505

ttg

Leu

gca
Ala

Val

Glu

25

Lys

Pro

Gln

Lys

ttc
Phe

ctt
Leu

aac
Asn
490

gag
Glu

aaa
Lys

gca
Ala

Val

10

Gly

Pro

Trp

Glu

Pro

ggc
Gly

tct
Ser
475

cct
Pro

gga
Gly

ggc
Gly

aag
Lys

Asp

Leu

Pro

Ser

Pro
75

Lys

ttc
Phe
460

aag

Lys

aat
Asn

tac
Tyr

gag
Glu

aag
Lys
540

Thr

Ala

Leu

Phe

60

Ile

Thr
445

cca
Pro

acg
Thr

gga
Gly

ctt
Leu

gag
Glu
525

cca
Pro

Ala

Gln

Gly

45

Val

Gly

Val

ttg
Leu

gtt
Val

gaa
Glu

caa
Gln
510

gtt
Val

cct
Pro

Gln

Pro

30

Ser

Lys

Gly

Ile

ctc
Leu

atg
Met

gga
Gly
495

att
Ile

gct
Ala

aag
Lys

Gly

15

Val

Leu

Asn

Gln

Gly

aaa
Lys

aaa
Lys
480

ttg
Leu

ggt
Gly

ttt
Phe

ata
Ile

Arg

Ala

Arg

Thr

Met
80

1392

1440

1488

1536

1584

1632

1650



Leu

Ser

Lys

Val

Glu

145

Phe

Asp

Gly

Glu

His

225

Arg

Cys

Ser

Leu

Val
305

Ser

Glu

Arg

Val

130

Asn

Phe

Gln

Gly

Ser

210

Arg

Lys

Lys

Glu

Asp

290

Val

Asp

Asp

Gly

115

Gly

Val

Ser

Val

Asp

195

Val

Ala

Asp

Thr

Asp

275

Phe

Asp

Leu

Cys

100

Arg

Gly

Val

Thr

Ala

180

Pro

Ser

Ile

Met

Thr

260

Glu

His

Gly

Phe

85

Leu

Leu

Ala

Val

Gly

165

Ala

Gly

Val

Ser

Lys

245

Thr

Leu

Gly

Val

Thr

Tyr

Pro

Ser

Val

150

Asp

Leu

Ser

Leu

Glu

230

Ala

Ser

Leu

Asp

Leu
310

Asn

Leu

Val

Thr

135

Ala

Glu

His

Val

Val

215

Ser

Ala

Ala

Asp

Gln

295

Leu

Arg

Asn

Met

120

Tyr

Ile

His

Trp

Thr

200

Leu

Gly

Ala

Val

Leu

280

Arg

Pro

Lys

Ile

105

Val

Asp

Gln

Ser

Val

185

Ile

Ser

Val

Lys

Phe

265

Thr

Glu

Lys

Glu

90

Tyr

Trp

Gly

Tyr

Arg

170

Gln

Phe

Pro

Ala

Gln

250

Val

Leu

Ser

Met

Arg

Thr

Ile

Leu

Arg

155

Gly

Glu

Gly

Leu

Phe

235

Ile

His

Lys

His

Pro
315

Leu

Pro

His

Ala

140

Leu

Asn

Asn

Glu

Ala

220

Thr

Ala

Cys

Met

Pro

300

Glu

Ile

Ala

Gly

125

Leu

Gly

Trp

Ile

Ser

205

Lys

Ala

Val

Leu

Lys

285

Phe

Glu

Pro

Asp

110

Gly

Ala

Ile

Gly

Ala

190

Ala

Asn

Gly

Leu

Arg

270

Phe

Leu

Ile

Glu

95

Leu

Gly

Ala

Trp

His

175

Asn

Gly

Leu

Leu

Ala

255

Gln

Leu

Pro

Leu

Phe

Thr

Leu

His

Gly

160

Leu

Phe

Gly

Phe

Val

240

Gly

Lys

Thr

Thr

Ala
320



Glu

Glu

Gly

Pro

Tyr

385

Asp

Arg

Tyr

Asp

Gly

465

Phe

Pro

Val

Trp

Lys
545

Lys

Phe

Lys

Ile

370

Leu

Leu

Gln

Arg

His

450

Asp

Trp

His

Asn

Asn

530

His

Asp

Gly

Leu

355

Ala

Gly

Met

His

Pro

435

Gly

Ala

Ala

Trp

Thr

515

Asp

Ala

Phe

Trp

340

Asp

Asn

Gly

Gly

Arg

420

Ser

Asp

Pro

Asn

Pro

500

Gln

Leu

Glu

Asn

325

Leu

Gln

Ile

Thr

Asp

405

Asp

Phe

Glu

Glu

Phe

485

Met

Ala

Leu

Leu

Thr

Leu

Lys

Pro

Asp

390

Val

Ala

Ser

Ile

Glu

470

Ala

Tyr

Ala

Ser

Val

Pro

Thr

Glu

375

Asp

Val

Gly

Ser

Phe

455

Glu

Arg

Asp

Lys

Lys
535

Pro

Thr

Ala

360

Glu

Pro

Phe

Ala

Asp

440

Ser

Val

Ser

Gln

Arg

520

Glu

Tyr

Met

345

Thr

Leu

Val

Gly

Pro

425

Lys

Val

Ser

Gly

Glu

505

Leu

Ala

Ile

330

Met

Ser

Thr

Lys

Val

410

Thr

Lys

Phe

Leu

Asn

490

Glu

Lys

Ala

Val

Gly

Leu

Pro

Lys

395

Pro

Tyr

Pro

Gly

Ser

475

Pro

Gly

Gly

Lys

Gly

Phe

Leu

Val

380

Lys

Ser

Met

Lys

Phe

460

Lys

Asn

Tyr

Glu

Lys
540

Ile

Pro

Trp

365

Ala

Asp

Val

Tyr

Thr

445

Pro

Thr

Gly

Leu

Glu

525

Pro

Asn

Leu

350

Lys

Thr

Leu

Thr

Glu

430

Val

Leu

Val

Glu

Gln

510

Val

Pro

Lys

335

Ser

Ser

Asp

Phe

Val

415

Phe

Ile

Leu

Met

Gly

495

Ile

Ala

Lys

Gln

Glu

Tyr

Lys

Leu

400

Ala

Gln

Gly

Lys

Lys

480

Leu

Gly

Phe

Ile



