INR-B-0018-PCT1-SEQ_ST25
SEQUENCE LISTING

<110> INRA
Magali, Remaud-Simeon
Marlene, vuillemin
Claire, Moulis
sandrine, Morel
Pierre, Monsan

<120> POLYPEPTIDE AYANT LA CAPACITE DE FORMER DES BRANCHEMENTS D’UNITES
GLUCOSYLES EN ALPHA-1,3 SUR UN ACCEPTEUR

<130> INR-B-0018-PCT1

<150> FR13/01402
<151> 2013-06-17

<160> 24

<170> PatentIn version 3.5

<210> 1

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> enzymatic domain

<220>

<221> MISC_FEATURE
<222> (3)..(03)
<223> X= Fory

<400> 1

Ala Asp Xaa val Ala Asnh GIn
1 5

<210> 2

<211> 11

<212> PRT

<213> Artificial Sequence
<220>

<223> enzymatic domain

<220>

<221> MISC_FEATURE
<222> (2)..(2)
<223> X=MoriI

<400> 2

Ser Xaa Arg Ile Asp Ala Ile Ser Phe val Asp
1 5 10
<210> 3

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> enzymatic domain
Pge p



INR-B-0018-PCT1-SEQ_ST25

<220>

<221> MISC_FEATURE
<222> (2)..(2)
<223> X=I or V

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> X= P or S

<220>

<221> MISC_FEATURE
<222> (9)..(09
<223> X= K or A

<220>

<221> MISC_FEATURE
<222> (10)..C10)
<223> X=Gor D

<220>

<221> MISC_FEATURE
<222> (11)..(11)
<223> X= E or Q

<400> 3

His Xaa Ser Ile ¥a1 Glu Ala Xaa Xaa Xaa Xaa
1

<210> 4

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> enzymatic domain

<220>

<221> MISC_FEATURE
<222> (12)..(12)
<223> X=T or A

<220>

<221> MISC_FEATURE
<222> (14)..(14
<223> X=1I or S

<220>

<221> MISC_FEATURE
<222> (15)..(05
<223> X= H or N

<400> 4

ITe val His Ala His Asp Lys Asp Ile GIn Asp Xaa val Xaa Xaa
1 5 10 15
<210> 5

<211> 635

<212> PRT

<213> Artificial Sequence

Pge p



<220>
<223>

<400>

Asn Pro val val

1

Asn

Met

Ala

val

65

Pro

Asp

Asp

Leu

Asn

145

Asp

AsSp

Ala

Tyr

225

Tyr

Phe

Arg

Ile

Arg

Pro

val

130

Tyr

His

Phe

Gln

Tyr

210

Gly

Met

Gly

Ile

35

Asp

Asn

Thr

Met

Asp

115

Asn

Ser

Ile

Thr

His

195

Ala

ASp

Ala

Gln

20

Asp

Leu

Gln

val

Lys

100

Pro

Arg

Ile

Met

Met

180

Gln

Leu

Met

Thr

structural domain

GIn Ala Glu

5

Ile

Ala

Leu

His

Glu

85

Gln

Ala

ser

val

Ser

Leu

Tyr

Thr

Ile

Asp

Ile

70

Lys

Ser

Ile

Gln

His

150

Ile

Gln

val

Leu

GIn

230

Ser

Ala

Ser

Lys

ser

GlIn

Leu

Asn

ser

135

Ala

val

Leu

Lys

Thr

215

Asp

Ile

INR-B-0018-PCT1-SEQ_ST25

Gln

Asn

Phe

40

Met

Ile

Ser

Ser

ser

120

Ser

His

Asn

Gln

TYyr

Tyr

Leu

Asp

25

val

Tyr

val

Ala

Asp

Asp

Asn

Asn

185

Tyr

Lys

Gly

Tyr

Asn Trp
10

ser Asn

AsSp Pro

Gly Leu

Glu Ala

75

Leu val
90

Asn Ala

Glu Lys

Lys Asp

Lys Asp

AsSn Pro

170

Gly Leu

Asn Gln

Asp Thr

Asp Asp

235

Asn Ala
250

Pge p

Leu

Ala

Gln

Thr

60

Pro

Glu

Thr

Leu

Ser

140

Ile

Asn

Lys

Tyr

val

220

Leu

Ile

Tyr

Asn

Ile

45

Asp

Lys

Ser

Leu

val

125

ser

Gln

Ile

Ala

ASn

205

Pro

Asp

Glu

Tyr

Phe

30

Ala

Asn

Gly

Asn

Asp

110

Ala

Thr

Asp

Ser

Phe

190

Ile

Arg

Gly

Gln

Leu

15

Asp

Lys

Glu

Glu

Trp

95

Lys

Asp

Ile

Thr

Met

175

Tyr

Pro

val

Gly

Met
255

Met

ser

Lys

Thr

80

Arg

Leu

Asp

Pro

val

160

Ser

Ser

Phe

Gln

240

Met



Lys

Lys

Glu

His

Thr

Ile

Ile

385

val

Gln

val

Phe

val

465

ASp

Thr

Asp

Ala

Ile

val

290

Gln

Asn

Met

Asn

Ala

370

Asn

Ala

ASp

Leu

Ser

450

val

Phe

Asp

Arg

Arg

Lys

Leu

Gly

Ser

Gly

Asp

355

Trp

Gly

Gly

Ala

His

435

Asn

Ile

Glu

Arg

Tyr
515

Leu

260

Asn

Thr

Thr

ser

Ile

340

Lys

Thr

Gln

Tyr

420

Thr

Phe

Thr

Leu

Phe

500

Asp

Lys Tyr val

Asp

ser

Ala

Gly

Ala

Gly

Asn

Ser

Leu

405

Thr

Asn

GlIn

Lys

Ala

485

Leu

Leu

Gly

val

Glu

310

Leu

His

Ile

Asp

val

Ala

Lys

Asn

470

Pro

Asp

Gly

Ile

Arg

sSer

Glu

Lys

val

His

375

Thr

val

Thr

Ala

Met

455

Ile

Gln

Ser

Phe

INR-B-0018-PCT1-SEQ_ST25

Ala Gly Gly GIn Ile Met Ala val

Asn

280

Phe

Arg

Leu

Asn

Asn

360

Gly

Ala

Trp

Thr

Leu

440

Pro

Asp

Tyr

Ile

265

Lys

Gly

Asn

Lys

Gln

345

Tyr

Asp

val

val

AsSn

425

Asp

Thr

Leu

Arg

val

505

Thr

Asp Gly

Lys Asp

Gin Gly

Asn Ser

330

Ala Tyr

Asp Gln

Leu Ile

Lys Gly

Pro val

410

Gln Lys

Ser Lys

Arg Gly

Phe Lys

Ser Ser

490

Gln Asn

Pro Thr

Pge p

Thr

Ile

300

Ile

Asp

Arg

Asp

Phe

380

Tyr

Gly

AsSn

Leu

Asn

460

Ser

Asp

Gly

Lys

Asn

285

Met

Gly

Ser

Ala

Asn

365

Thr

Leu

Ala

Thr

Met

445

Gln

Trp

Gly

Tyr

Tyr

270

Lys

Asp

val

Ile

Leu

350

Asn

Asn

ASn

Asn

Tyr

Tyr

Gly

Lys

Gly

510

Gly

Ser

Ala

Ile

Thr

335

Met

Gln

Pro

Glu

Ala

Ile

Thr

Thr

Gly

Gln

val

320

Leu

Leu

Pro

Met

Glu

400

Asn

Lys

Gly

Asn

Thr

480

Ile

Ser

Asp



GlIn

val

545

Lys

Leu

val

Thr

Lys
625

530

Met

Glu

val

Gly

Ile

610

Ile

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

<220>
<223>

<400>

Leu

Ala

val

val

Asp

6
699
PRT

Arg

Asp

val

Lys

Leu

Lys

Phe

ser

565

Pro

Asp

Leu

Ser

Ala

val

550

Ala

Arg

Tyr

Tyr

Thr
630

Ile

535

Ala

Gln

Tyr

Gln

Pro

615

Lys

Artificial Sequence

structural domain

6

Asn val Asp
1

Ala

Tyr

Asn

Leu

65

Asp

Lys

Glu

Tyr

Arg

Ser

50

Met

Ser

Lys

Ala

Gln

Thr

35

Asn

Asn

Met

Ala

val

ser

Asn

20

His

Pro

Phe

Arg

Glu
5
Ser
Asn
val
Gly
Ile
85

Asp

Asn

Tyr

Asp

Gly

val

Gln

70

Asp

Leu

Gln

Pro

Leu

Leu

Gln

55

Ile

Ala

Leu

His

INR-B-0018-PCT1-SEQ_ST25

Glu Arg Leu His Gln Ala Gly Met

Asn

His

Gly

Ala

600

Gly

Gly

Thr

Glu

40

Ala

Thr

Ile

Asp

Ile

Gln

val

Thr

585

Lys

Leu

Lys

Gly

Pro

25

Phe

Glu

Ala

ser

Lys

ser

Ile Tyr
555

Asn Ile
570

Gln Met

Tyr Gly

Leu Leu

Glu Trp

Trp Phe
10

Tyr Ala

Leu Leu

Gln Leu

Asn Asp
75

Phe val
90

Met Tyr

ITe val
Pge p

540

Gly

Asn

Thr

Gly

Gln

Asn

Ala

Asn

60

Ser

Asp

Gly

Glu

Leu

Gly

val

Glu

605

Ser

Gly

Thr

Asn

45

Trp

AsSn

Pro

Leu

Ala

His

Asp

val

590

Tyr

Asn

Gly

Asn

30

Asp

Leu

Ala

Gln

Thr

110

Pro

Ala

Thr

575

Asn

Leu

Gly

TYyr

15

Pro

val

Tyr

Asn

Ile

95

Asp

LysS

Ser

560

Lys

ser

Asp

Gln

Leu

Asp

Asp

Tyr

Phe

80

Asn

Gly



Glu

Lys

Asp

Ile

Thr

Met

225

Tyr

Pro

val

Gly

Met

305

val

Ser

Ala

Ile

Thr

Thr

130

Arg

Leu

Asp

Pro

val

210

Ser

Glu

Ser

Phe

Gln

290

Met

Thr

Gly

Gln

val

370

Leu

115

Pro

Asp

Asp

Leu

Asn

195

Ile

Asp

Asp

Ala

Tyr

Tyr

Lys

Lys

ser

His

Ile

Arg

Pro

val

180

Tyr

His

Phe

Gln

Tyr

Gly

Met

Ala

Ile

val

340

Gln

Asn

Met

Thr

Met

Ser

Ile

Thr

His

245

Ala

Asp

Ala

Arg

Lys

325

Leu

Gly

Ser

Gly

val

Arg

Ile

Met

Met

230

Gln

Leu

Met

Thr

Leu

310

Asn

Thr

Thr

Ser

Ile

Glu

135

Gln

Ala

Ser

val

Lys

215

Gln

ser

Leu

Tyr

Lys

Asp

Ser

Ala

Gly

Ala
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120

Lys

ser

Ile

Gln

His

200

Gln

val

Leu

Gln

280

Ser

Tyr

Gly

val

Glu

360

Leu

His

Gln

Leu

Asn

Ser

185

Ala

val

Leu

Lys

Thr

265

Asp

Ile

val

Ile

Arg

Ser

Glu

Lys

125

Ser Ala Leu val Glu

Ser Lys
155

Ser Leu

170

ser Asp

His Asp

Asn Asn

Gln Asn

235

Lys Tyr

Asn Lys

Tyr Gly

Tyr Tyr

Ala Gly

Asn Lys

330

Phe Gly

Arg Asn

Leu Lys

Asn Gln
Pge p

Asn

Glu

Lys

Lys

Asn

220

Gly

Asn

Asp

Asp

Asn

300

Gly

Asp

Lys

Gln

Asn

380

Ala

Ala

Lys

Asp

ASp

205

Pro

Leu

Gln

Thr

Asp

285

Ala

Gln

Gly

Asp

Tyr

Thr

Leu

Ser

190

Ile

Asn

Lys

Tyr

val

270

Leu

Ile

Ile

Thr

Ile

350

Asp

Arg

Ser

Leu

val

175

ser

Gln

Ile

Ala

Asn

255

Pro

Asp

Glu

Met

Asn

335

Met

Gly

ser

Ala

AsSn

Asp

160

Ala

Thr

Asp

ser

Phe

240

Arg

Gly

Ala

320

Lys

Asp

val

Ile

Leu



385

Met

Ala

Gln

Pro

Asp

Gly

Glu

Ala

Ile

545

Leu

Thr

Met

Ala

Thr

625

Asn

Leu

Leu

Pro

Met

Glu

450

Asn

Lys

Gly

Asn

Thr

530

Ile

Ser

Asp

Ser

ser

Asp

Thr

Ile

Ile

435

val

Gln

val

Phe

val

515

Asp

Thr

Asp

GIn

val

595

Lys

Leu

val

Thr

ASh

Ala

420

Asn

Ala

Asp

Leu

Ser

500

val

Phe

Asp

Arg

ASp

580

Met

Glu

val

Gly

Ile

Asp

Trp

Gly

Gly

Ala

His

485

Asn

Ile

Glu

Arg

Tyr

565

Leu

Ala

val

val

Gly

Ser

390

Lys

Thr

Gln

Tyr

Arg

Thr

Phe

Thr

Leu

Phe

550

Asp

Arg

Asp

val

630

Gly

Lys

Gly

Asn

Ser

Leu

455

Thr

Asn

Gln

Lys

Ala

535

Leu

Leu

Lys

Phe

Ser

615

Pro

Asp

Leu
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395

Ile val Asn Tyr Asp Gln Asp

Asp

Asp

440

Ala

val

Ala

Lys

Asn

520

Pro

Asp

Gly

Ala

val

600

Ala

Arg

Tyr

Tyr

His

Thr

val

Thr

Ala

Met

505

Ile

Gln

Ser

Phe

Ile

585

Ala

Gln

Tyr

GIn

Pro

410

Gly

Ala

Trp

Thr

Leu

490

Pro

Asp

Tyr

Ile

Lys

570

Glu

Asn

His

Gly

Ala

650

Gly

Asp

val

val

Asn

475

Asp

Thr

Leu

Arg

val

555

Thr

Arg

Gln

val

Thr

635

Lys

Leu

Pge p

Leu

Lys

Pro

460

Gln

Ser

Arg

Phe

Ser

540

Gln

Pro

Leu

Ile

Asn

620

Gln

Tyr

Leu

Ile

Gly

val

Lys

Lys

Gly

Lys

ser

Asn

Thr

His

TYr

605

ITe

Met

Gly

Leu

Phe
430
Tyr
Gly
Asn
Leu
Asn
510
ser
Asp
Gly
Lys
Gln
590
Gly
Asn
Thr

Gly

Asp

Asn

415

Thr

Leu

Ala

Thr

Met

495

Gln

Trp

Gly

Tyr

Tyr

575

Ala

Leu

Gly

val

Glu

655

Ser

400

Asn

Asn

Asn

Asn

Tyr

Gly

Lys

Gly

His

Asp

val

640

Tyr

AsSn



660

Gly GIn Lys Ile Asp Leu Ser

675

Tyr Leu Asn Gly Ser Asn Ile

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

<220>
<223>

<400>

7
9

11

PRT
Artificial Sequence

structural domain

7

val Lys Asp val
1

ASn

Tyr

Thr

Asp

65

Asp

Lys

Thr

Asn

Glu

145

ser

Asn

Asn

Arg

Asp

50

Ile

Asn

Gly

Gly

Gln

130

Tyr

Asp

Gly

Phe

Pro

35

Lys

Gln

Ser

Ala

Asn

115

Pro

Pro

Leu

Leu

Lys

20

Ala

Asp

val

val

Glu

100

Thr

Ser

Gly

Thr

Glu
180

695

Tyr Ser Gln
5

Asn

Gln

Phe

Asn

val

85

Ser

ASp

Phe

Gly

Pro

165

Phe

Leu

Ile

Arg

Tyr

70

Phe

Ala

Trp

Ile

Tyr

Leu

val

Leu

Pro

55

Leu

Asp

Gln

Leu

Ala

Leu

INR-B-0018-PCT1-SEQ_ST25

670

Thr Lys Ile Lys Glu Trp Ser Ala Lys
685

680

Pro Gln val Gly

His

Asp

Ser

40

Leu

Lys

Thr

Ile

Asn

120

Gln

GIn

Asn

Ala

Asn

Gly

25

His

Ile

Leu

Asn

Gly

Glu

Gln

Gly

Thr

Asn
185

Ala val
10

Phe Leu

Gly Thr

Thr val

Met GlIn
75

Asn Asp
90

Ile Glu

Leu Leu

Tyr Leu

Gly Tyr
155

Asn Pro
170

Asp val

Pge p

Asn

Thr

Asp

Trp

60

Gln

Gln

Lys

Phe

Asp

Asp

Asn

Ala

Trp

45

Trp

Ile

Leu

Lys

Ala

Asn

Ala

Tyr

Asn

Leu

Glu

30

val

Pro

Gly

val

val

110

Pro

val

Tyr

Arg

ser
190

Ser

15

Thr

Ala

Asn

Ile

Leu

95

Ser

Asn

AsSp

Gln

Thr

175

Asn

Ala

Trp

ser

Lys

Leu

80

AsSn

Glu

Gly

Ser

Asn

160

His

Pro



val

Gly

Ile

225

AsSp

Asn

Thr

Met

305

Asn

ser

Ile

Thr

His

385

Ala

Asp

Ala

Arg

val

Gln

210

Asp

Leu

Gln

val

Arg

Ile

Met

Met

370

Gln

Leu

Met

Thr

Leu
450

Gln

195

Ala

Leu

His

Glu

275

Gln

Ala

ser

val

ser

Leu

Tyr

Ala

Thr

Ile

Asp

Ile

260

Lys

Ser

Ile

Gln

His

340

Ile

Gln

val

Leu

Gln

420

ser

Tyr

Glu

Ala

ser

Lys

ser

Gln

Leu

Asn

Ser

325

Ala

val

Leu

Lys

Thr

405

Asp

Ile

val

Gln

Asn

Phe

230

Met

Ile

ser

ser

ser

310

ser

His

Asn

Gln

Lys

AsSn

Tyr

Tyr

Ala

Leu

Tyr

val

Ala

Asp

Asp

Asn

Asn

375

Tyr

Lys

Gly

Tyr

Gly
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Asn Trp Leu Tyr Tyr Leu Met

200

ser

Asp

Gly

Glu

Leu

280

Asn

Glu

Lys

Lys

Asn

360

Gly

Asn

Asp

Asp

Asn

440

Gly

Asn

Pro

Leu

Ala

265

val

Ala

Lys

Asp

Leu

Gln

Thr

Asp

Ala

GIn

Ala Asn

Gln Ile

Thr Asp
250

Pro Lys

Glu Ser

Thr Leu

Leu val
315

ser Ser
330

ITe Gln

Asn Ile

Lys Ala

Tyr Asn

395

val Pro
410

Leu Asp

ITe Glu

Ile Met

Pge p

Phe

220

Ala

Asn

Gly

Asn

Asp

300

Ala

Thr

Asp

Ser

Phe

380

ITe

Arg

Gly

Gln

Ala
460

205

Asp

Lys

Glu

Glu

Trp

Lys

Asp

Thr

Met

365

Tyr

Pro

val

Gly

Met

445

val

Ser

Lys

Ala

Thr

270

Arg

Leu

Asp

Pro

val

350

Ser

Glu

ser

Phe

Gln

430

Met

Thr

Asn

Met

Ala

val

255

Pro

Asp

ASp

Leu

Asn

335

Ile

Asp

Asp

Ala

Tyr

415

Tyr

Lys

Lys

Phe

Arg

Tyr
240

Arg

Pro

val

320

TYyr

His

Phe

Met

Ala

Ile



Lys

465

Leu

Gly

Ser

Gly

Trp

Gly

Gly

Ala

His

625

Asn

Ile

Glu

Arg

Tyr

705

Leu

Asn

Thr

Thr

Ser

Ile

530

Lys

Thr

Gln

Tyr

Phe

Thr

Leu

Phe

690

Asp

Arg

Asp

Ser

Ala

Gly

Asn

Ser

Leu

595

Thr

Asn

Gln

Lys

Ala

675

Leu

Leu

Lys

Gly

val

Glu

500

Leu

His

Ile

Asp

val

Ala

Lys

Asn

660

Pro

Asp

Gly

Ala

Ile

Glu

Lys

val

His

565

Thr

val

Thr

Ala

Met

645

Ile

Gln

Ser

Phe

Ile
725

Asn

470

Phe

Arg

Leu

AsSn

Asn

550

Gly

Ala

Trp

Thr

Leu

630

Pro

Asp

Tyr

Ile

Lys

710

Glu

Lys

Gly

Asn

Lys

Gln

535

Tyr

Asp

val

val

AsSn

615

Asp

Thr

Leu

Arg

val

695

Thr

Arg

INR-B-0018-PCT1-SEQ _ST25

Asp Gly Thr Asn

Lys

Gln

Asn

520

Ala

Asp

Leu

Lys

Pro

600

Gln

Ser

Arg

Phe

ser

680

Gln

Pro

Leu

Asp

Tyr

Gln

Ile

Gly

val

Lys

Lys

Gly

Lys

Ser

Asn

Thr

His

475

ITe Met
490

Ile Gly

Asp Ser

Arg Ala

Asp Asnh
555

Phe Thr
570

Tyr Leu

Gly Ala

Asn Thr

Leu Met
635

Asn Gln
650

ser Trp

Asp Gly

Gly Tyr

Lys Tyr
715

Gln Ala
730

Pge p

Lys Ser Gly

AsSp

val

Ile

Leu

540

Asn

Asn

Asn

Asn

620

Tyr

Tyr

Gly

Lys

Gly

Gly

Gly

Ala

Ile

Thr

525

Met

Ala

Gln

Pro

Gly

Glu

Ala

Ile

Thr

Met

Gln

val

510

Leu

Leu

Pro

Met

Glu

590

Asn

Lys

Gly

Asn

Thr

670

Ile

Ser

ASp

Ser

Glu

Gly

Ser

Ile

575

val

Gln

val

Phe

val

655

Asp

Thr

Asp

Gln

val
735

val

480

Gln

Asn

Met

Asn

Ala

560

Asn

Asp

Leu

Ser

640

val

Phe

Asp

Arg

Asp

Met



Ala

val

val

Asp

Ser

Asn

Pro

865

val

Tyr

Asp

val

ASp

770

Gly

Lys

Leu

Asn

AsSn

His

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

<220>
<223>

<400>

Phe val
740

Ser Ala
755

Pro Arg

Asp Tyr

Leu Tyr

Ser Thr
820

Ile Pro
835

GIn Tyr

Gln Leu

Tyr Lys

Asn Leu
900

8
1204
PRT

Ala

Gln

Tyr

Gln

Pro

805

Lys

Gln

Phe

val

Tyr

885

Pro

Asn

His

Gly

Ala

790

Gly

Ile

val

His

Ser

870

Phe

Asn

Gln

val

Thr

775

Lys

Leu

Lys

Gly

Thr

Artificial Sequence

structural domain

8

Leu Asn Tyr Phe Asp Leu Ala
1 5

Lys Asn Ile Asp Gly Ile Gly
20

Gly Glu ;gr Arg Tyr Ser Leu

Ser GIn His Asn Ala val Asn

INR-B-0018-PCT1-SEQ_ST25

Ile Tyr Gly Leu His Ala Asp Lys

AsSnh

760

Gln

Tyr

Leu

Glu

Met

840

Leu

Asp

Gly

val

Thr

Tyr

Thr

40

AsSn

745

Ile

Met

Gly

Leu

Trp

Gly

AsSp

Pro

Asn

Ser
905

Gly
Tyr
25

Gly

Leu

Asn Gly

Thr val

Gly Glu
795

Asp Ser
810

Ser Ala

Tyr val

Lys Glu

Glu Thr
875

ser Asp
890

Leu Ile

ITe GIn
10

Phe Asp

Pro val

ser Ala
Pge p

Asp

val

780

Tyr

Asn

Lys

Leu

Gly

Gln

Ala

Asn

Leu

Gln

val

Asn

Thr

765

Asn

Leu

Gly

Tyr

Lys

845

Gln

Ile

Thr

ser

Lys

Asn

750

Lys

ser

Asp

Gln

Leu

830

Asp

Tyr

Gly

Tyr

Gln
910

Gly
Asn
30

Asp

Phe

Leu

val

Thr

Lys

Asn

Trp

sSer

Glu

Asn
895

Gln
15
Gly

val

LysS

Glu

val

Gly

Ile

800

Gly

AsSn

Leu

ser

880

Met

Ala

AsSn

Tyr

Asn



Leu

65

Ile

Arg

Tyr

Phe

Ala

145

Trp

Ile

Trp

Tyr

Leu

225

GIn

Asn

Phe

Met

Ile

305

sSer

50

val

Leu

Pro

Leu

Asp

Gln

Leu

Lys

Phe

Ala

210

Leu

Leu

Asp

val

Tyr

val

Ala

Asp

Ser

Leu

Ile

Asn

Gln

Gln

195

AsSn

Ala

Asn

ser

Asp

Gly

Glu

Leu

Gly

His

Ile

100

Leu

Asn

Gly

Glu

Gln

180

Gly

Thr

Asn

Trp

Asn

260

Pro

Leu

Ala

val

Phe

Gly

85

Thr

Met

Asn

Ile

Leu

165

Tyr

Gly

Asn

Asp

Leu

245

Ala

Gln

Thr

Pro

Glu

Leu

70

Thr

val

Gln

AsSp

Glu

150

Leu

Leu

Tyr

Pro

val

230

Tyr

Asn

Ile

Asp

Lys

310

Ser

55

Thr

Asp

Trp

Gln

Gln

135

Lys

Phe

Trp

Leu

ASp

215

Asp

Tyr

Phe

Ala

Asn

295

Gly

AsSn

INR-B-0018-PCT1-SEQ_ST25

Ala

Trp

Trp

Ile

120

Leu

Lys

Ala

Asn

Ala

200

Tyr

Asn

Leu

Asp

Lys

Glu

Glu

Trp

Glu

val

Pro

105

Gly

val

val

Pro

val

185

Tyr

Arg

Ser

Met

ser

265

Lys

Ala

Thr

Arg

Thr Trp
75

Ala Ser
90

Asn Lys
Ile Leu
Leu Asn

ser Glu
155

Asn Gly
170

Asp Ser
GIn Asn
Thr His

Asn Pro
235

Asn Phe
250

Met Arg
Ala Tyr
val Ala
Pro Ile

315

Asp Arg
Pge p

60

Tyr Arg Pro

Thr

Asp

Asp

Lys

140

Thr

Asn

Glu

sSer

Asn

220

val

Gly

Ile

Asp

Asn

300

Thr

Met

Asp

Ile

Asn

125

Gly

Gly

Gln

Tyr

Asp

205

Gly

val

Gln

Asp

Leu

285

Gln

val

Lys

Lys

Gln

110

Ser

Ala

AsSn

Pro

Pro

190

Leu

Leu

Gln

Ala

270

Leu

His

Glu

Gln

Ala

Asp

95

val

val

Glu

Thr

Ser

175

Gly

Thr

Glu

Ala

Thr

255

Ile

Asp

Ile

Lys

Ser

Gln

80

Phe

Asn

val

ser

160

Phe

Gly

Pro

Phe

Glu

240

Ala

Ser

Lys

Ser

GIn

320

Leu



ser

Ser

Ser

His

385

Asn

Gln

Lys

Asn

TYyr

465

Tyr

Ala

Asn

Phe

Asn

Asn

Lys

Leu

Asp

370

Asp

Asn

Asn

Tyr

Tyr

Gly

Lys

Lys

GlIn

Tyr

Asn

Glu

355

Lys

Lys

AsSn

Gly

Asn

435

Asp

Asp

Asn

Gly

Asp

515

Lys

Gln

Asn

Ala

Asp

Ala

340

Lys

Asp

Asp

Pro

Leu

420

Gln

Thr

Asp

Ala

Gln

500

Gly

Asp

Gly

ser

Tyr

580

Gln

325

Thr

Leu

ser

Ile

Asn

405

Lys

Tyr

val

Leu

Ile

485

Ile

Thr

Ile

Ile

Asp

Leu

val

Ser

Gln

390

Ile

Ala

Asn

Pro

Asp

Glu

Met

Asn

Met

Ala

Asn

Asp

Ala

Thr

375

Asp

Ser

Phe

Ile

Arg

Gly

Gln

Ala

Lys

Asp

val

Ile

Leu

Asn

INR-B-0018-PCT1-SEQ_ST25
330

Lys

Asp

360

Ile

Thr

Met

Tyr

Pro

440

val

Gly

Met

val

Ser

520

Ala

Ile

Thr

Met

Ala

Leu

345

Asp

Pro

val

Ser

Glu

425

Ser

Phe

Gln

Met

Thr

505

Gly

Gln

val

Leu

Leu

585

Pro

Asp Pro Asp Pro Ala

Leu val

Asn Tyr

Ile His
395

Asp Phe
410

Asp Gln

Ala Tyr

Tyr Gly

Tyr Met

475

Lys Ala

Lys Ile

Glu val

Gly Gln

Ser Asn

555

His Met
570

Thr Asn

Ile Ala
Pge p

Asn

Ser

380

Ile

Thr

His

Ala

Arg

Lys

Leu

Gly

Asp

Trp

Arg

365

Ile

Met

Met

Gln

Leu

445

Met

Thr

Leu

Asn

Thr

525

Thr

Ser

Ile

Lys

Thr

350

ser

val

Lys

Gln

ser

430

Leu

Tyr

Lys

Lys

510

Ser

Ala

Gly

Ala

335

Ile

Gln

His

Ile

Gln

415

val

Leu

Gln

Ser

Tyr

495

Gly

val

Glu

Leu

His

575

Ile

Asp

Asn

ser

Ala

val

400

Leu

Lys

Thr

Asp

Ile

480

val

Ile

Arg

ser

Glu

560

LysS

val



Trp

Thr

Leu

Pro

Tyr

Ile

Lys

Glu

Asn

785

His

Ala

Gly

Asp

610

val

val

Asn

Asp

Thr

690

Leu

Arg

val

Thr

Arg

Gln

val

Thr

Lys

Leu

850

Lys

595

Leu

Lys

Pro

Gln

Ser

675

Arg

Phe

ser

Gln

Pro

755

Leu

Ile

Asn

Gln

Tyr

835

Leu

Glu

Ile

Gly

val

Lys

Lys

Gly

Lys

Ser

Asn

740

Thr

His

Tyr

Ile

Met

820

Gly

Leu

Trp

Phe

Tyr

Leu

Asn

Ser

ASp

Gly

Lys

Gln

Gly

Asn

805

Thr

Gly

Asp

Ser

Thr

Leu

630

Ala

Thr

Met

Gln

Trp

710

Gly

Tyr

Tyr

Ala

Leu

790

Gly

val

Glu

Ser

Ala

Asn

615

Asn

Asn

Asp

Tyr

Tyr

Gly

Lys

Gly

Gly

Gly

His

Asp

val

Tyr

Asn

855

Lys

INR-B-0018-PCT1-SEQ_ST25

600

Gln

Pro

Asp

Gly

Glu

680

Ala

Ile

Asp

Leu

Thr

760

Met

Ala

Thr

Asn

Leu

840

Gly

Tyr

605

Met Ile Asn Gly GIn Ser

Glu

Asn

Lys

Gly

Asn

Thr

Ile

ser

745

Asp

ser

Asp

Lys

Ser

825

Asp

Gln

Leu

val

Gln

650

val

Phe

val

Asp

Thr

730

AsSp

Gln

val

Lys

Leu

810

val

Thr

Lys

Asn

Ala

635

Asp

Leu

Ser

val

Phe

715

Asp

Arg

Asp

Met

Glu

795

val

Gly

Ile

Gly

Pge p

Gly

Ala

His

Asn

Ile

700

Glu

Arg

Tyr

Leu

Ala

780

val

val

Gly

Ser

Asp

Ser

Tyr

Arg

Thr

Phe

685

Thr

Leu

Phe

ASp

Arg

Asp

val

Asp

Gly

Asn

Leu

Thr

Asn

670

Gln

Lys

Ala

Leu

Leu

750

Lys

Phe

Ser

Pro

830

Leu

ser

Asp

Ala

val

655

Ala

Lys

Asn

Pro

Asp

735

Gly

Ala

val

Ala

Tyr

Thr

Pro

Thr

val

640

Thr

Ala

Met

Gln
720

ser

Phe

Ala

Gln

800

Tyr

Gln

Pro

Lys

Gln



INR-B-0018-PCT1-SEQ_ST25
865 870 875 880

val Gly Met Gly Tyr val Leu Lys Asp Trp Asn Asn Gly Gln Tyr Phe
885 890 895

His Ile Leu Asp Lys Glu Gly Gln Tyr Ser Leu Pro Thr Gln Leu val
900 905 910

Ser Asn Asp Pro Glu Thr GIn Ile Gly Glu Ser val Asn Tyr Lys Tyr
915 920 925

Phe Ile Gly Asn Ser Asp Ala Thr Tyr Asn Met Tyr His Asn Leu Pro
930 935 940

Asn Thr val Ser Leu Ile Asn Ser Gln Glu Gly GIn Ile Lys Thr Gln
945 950 955 960

GIn ser Gly val Thr ser Asp Tyr Glu Gly GIn GIn val GIn val Thr
965 970 975

Arg Gln Tyr Thr Asp Ser Lys Gly val Ser Trp Asn Leu Ile Thr Phe
980 985 990

Ala Gly Gly Asp Leu GIn Gly GIn Lys Leu Trp val Asp Ser Arg Ala
995 1000 1005

Leu Thr Met Thr Pro Phe Lys Thr Met Asn GIn Ile Ser Phe Ile
1010 1015 1020

Ser Tyr Ala Asn Arg Asn Asp Gly Leu Phe Leu Asn Ala Pro Tyr
1025 1030 1035

Gln val Lys Gly Tyr GIn Leu Ala Gly Met Ser Asn GIln Tyr Lys
1040 1045 1050

Gly GlIn Gln val Thr Ile Ala Gly val Ala Asn val Ser Gly Lys
1055 1060 1065

Asp Trp Ser Leu Ile Ser Phe Asn Gly Thr GIn Tyr Trp Ile Asp
1070 1075 1080

Ser GIn Ala Leu Asn Thr Asn Phe Thr His Asp Met Asn GIn Lys
1085 1090 1095

val Phe val Asn Thr Thr Ser Asn Leu Asp Gly Leu Phe Leu Asn
1100 1105 1110

Ala Pro Tyr Arg Gin Pro Gly Tyr Lys Leu Ala Gly Leu Ala Lys
1115 1120 1125

Asn Tyr Asn Asn GIn Thr val Thr val Ser GIn Gln Tyr Phe Asp
Pge p



Asp

val

Thr

INR-B-0018-PCT1-SEQ_ST25
1130 1135 1140

Gln Gly Thr val Trp Ser Glu val val Leu Gly Gly GIn Thr
1145 1150 1155

Trp Vval Asp Asn His Ala Leu Ala GIn Met GIn Vval Ser Asp
1160 1165 1170

ser GIn Gln Leu Tyr val Asn Ser Asn Gly Arg Asn Asp Gly
1175 1180 1185

Leu Phe Leu Asn Ala Pro Tyr Arg Gly GIn Gly Ser Gln Leu Ile
1190 ~ 1195 1200

Gly

<210> 9

<211> 1888

<212> PRT

<213> Leuconostoc citreum

<400> 9

Met Glu Met Lys Glu Thr Ile Thr Arg Lys Lys Leu Tyr Lys Ser Gly

1 5 10 15

Lys

Ala

Gln

Thr

65

Gln

Asp

Asn

Thr

Glu
145

ser Trp val Ala Ala Ala Thr Ala Phe Ala val Met Gly val Ser
20 25 30

val Thr Thr val ser Ala Asp Thr GIn Thr pPro val Gly Thr Thr
35 40 45

ser GIn GIn Asp Leu Thr Gly Gln Thr Gly Gln Asp Lys Pro Thr
50 55 60

Lys Glu val Ile Asp Lys Lys Glu Pro val Pro Gln val Ser Ala
70 75 80

Asn val Gly Asp Leu Ser Ala Asp Ala Lys Thr Pro Lys Ala Asp
85 90 95

Lys Gln Asp Thr Gln Pro Thr Asn Ala GIn Leu Pro Asp GIn Gly
100 105 110

Lys Gln Thr Asn Ser Asn Ser Asp Lys Gly val Lys Glu Ser Thr
115 120 125

Ala Pro val Lys Thr Thr Asp val Pro Ser Lys Ser val Ala Pro
130 135 140

Thr Asn Thr Ser Ile Asn Gly Gly GIn Tyr val Glu Lys Asp Gly
150 155 160

Pge p



Gln

Asn

Thr

Lys

Tyr

Gln

Asp

Gly

Lys

305

Ala

Glu

Thr

Asn

TYr

385

Gly

Gln

Phe

Ile

Lys

Asn

210

Ser

Pro

Leu

val

Ala

290

Gly

Ile

His

Thr

Thr

370

Leu

Asn

Ala

val

Glu

Glu

val

Ser

Thr

275

val

AsSn

Lys

Thr

Tyr

Ala

Asp

Leu

Lys

Tyr

Gly

Glu

Gly

Lys

Lys

Thr

260

Tyr

Thr

Glu

Gly

Gly

340

Tyr

Pro

Asn

Asn

Asn
420

Ile

165

His

Leu

Asn

Asp

Gly

Gly

Tyr

Asn

Thr

Leu

325

Glu

Phe

Thr

Asn

Asp

Thr

Lys

Gly

Asn

Phe

Gly

ser

310

Asn

Gln

Glu

Gly

Asn

390

Phe

AsSp

Gln

Gln

Asn

Arg

215

Met

Tyr

Gln

Asp

295

Tyr

Asp

Leu

Gly

Gln

375

Glu

Asp

Gly

INR-B-0018-PCT1-SEQ_ST25

Ser Gly Lys Gln val Ser Gly

Tyr

Ile

200

Thr

Trp

Asp

Ala

Ala

280

Tyr

Trp

val

Lys

Asn

360

Tyr

Ala

Leu

Phe

185

Asp

Phe

Gln

val

Lys

AsSp

Ala

Ala

Asn

Lys

Lys

Ile

Ala

Gly

170

Asp Pro

Asp Asn

Thr Lys

Tyr val

235

Glu Gly

250

His Gln

ser Gly

Glu Gln

Tyr Leu

315

Gly Glu

His Thr

Gly Asn

ITe Asn

Lys Gly

Thr Gly

410

Tyr Tyr

Pge p

Lys

Ala

Ile

220

Asp

Asn

Ile

Asn

Thr

300

Asp

Ile

Ala

Leu

Gly

Leu

Ile

Phe

Thr

Tyr

205

Ser

Ser

Leu

Arg

Ala

285

Thr

AsSn

Gln

Thr

val

365

Asp

Tyr

Gln

Asp

Gly

190

Tyr

Asn

His

Gln

ser

270

Thr

Lys

Gln

Tyr

val

350

Ser

Asn

Gly

Leu

Gln
430

Leu

175

Tyr

Phe

Gly

Asp

Tyr

255

val

Ala

Asp

Gly

Phe

335

Asp

val

val

Ile

Gln

GIn

Asp

Ser

Asp

Phe

Lys

Asn

320

Asp

Gly

val

Tyr

Asn

400

Gly

Asn



Gly

val

Asp

val

val

Glu

545

Thr

ser

Gly

Thr

Glu

625

Ala

Thr

Ile

Asp

Asn

Tyr

450

Asn

Gln

Phe

Asn

val

530

ser

Asp

Phe

Gly

Pro

610

Phe

Glu

Ala

ser

Leu

Ile

Arg

Tyr

515

Phe

Ala

Trp

Ile

Trp

Tyr

Leu

Gln

Asn

Phe

675

Met

Glu

Gln

val

Leu

Pro

500

Leu

Asp

Gln

Leu

Lys

Phe

Ala

Leu

Leu

Tyr

Tyr

His

ASp

ser

485

Leu

Lys

Thr

Ile

Asn

565

Gln

Gln

Asn

Ala

Asn

645

Ser

Asp

Gly

Arg
Asn
Gly
4

His
Ile
Leu

Asn

Gln
Gly
Thr
Asn
630
Trp
Asn

Pro

Leu

Tyr

Ala

455

Phe

Gly

Thr

Met

Asn

535

Ile

Leu

Tyr

Gly

Asn

615

Asp

Leu

Ala

Gln

Thr
695

INR-B-0018-PCT1-SEQ_ST25

Ser Leu Thr Gly Pro val val

440

val

Leu

Thr

val

GlIn

520

Asp

Glu

Leu

Leu

Tyr

600

Pro

val

Tyr

Asn

Ile

680

Asp

Asn

Thr

Asp

505

Gln

Gln

Lys

Phe

Trp

Leu

Asp

Asp

Tyr

Phe

665

Ala

Asn

Asn Leu

Ala Glu
475

Trp val
4

Trp Pro
Ile Gly
Leu val
Lys val

555

Ala Pro
570

Asn val
Ala Tyr
Tyr Arg
Asn Ser

635

Leu Met
650

Asp Ser

Lys Lys

Glu Ala

Pge p

ser

460

Thr

Ala

Asn

Ile

Leu

540

Ser

Asn

Asp

Gln

Thr

620

Asn

Asn

Met

Ala

val
700

445

Ala

Trp

Ser

Lys

Leu

525

Asn

Glu

Gly

Ser

Asn

605

Pro

Phe

Arg

Tyr

685

Ala

Asn

Tyr

Thr

510

Asp

Lys

Thr

AsSn

Glu

590

ser

Asn

val

Gly

Ile

670

Asp

Asn

Lys

Asn

Arg

Asn

Gly

Gly

Gln

575

Tyr

AsSp

Gly

val

Gln

Asp

Leu

Gln

Asp

Phe

Pro

480

Lys

Gln

Ser

Ala

Asn

560

Pro

Pro

Leu

Leu

Gln

640

Ile

Ala

Leu



Ile

705

Lys

Ser

Ile

Gln

His

785

Ile

GIn

val

Leu

Gln

865

ser

Tyr

Gly

val

Glu

945

Leu

Ser

GlIn

Leu

Asn

Ser

770

Ala

val

Leu

Lys

Thr

850

ASp

Ile

val

Ile

Arg

Ser

Glu

Ite

ser

Ser

Ser

755

Ser

His

Asn

Gln

Tyr

Tyr

Ala

Asn

915

Phe

Arg

Leu

val

Ala

Lys

740

Leu

Asp

Asp

Asn

Asn

820

Tyr

Lys

Gly

Tyr

Gly

900

Lys

Gly

Asn

Lys

Glu

Leu

725

Asn

Glu

Lys

Lys

Asn

805

Gly

Asn

Asp

ASp

Asn

885

Gly

Asp

Lys

Gln

Asn
965

Ala

710

val

Ala

Lys

Asp

Leu

Gln

Thr

Gln

Gly

Asp

Pro

Glu

Thr

Leu

ser

775

Ile

Asn

Lys

Tyr

val

855

Leu

Ile

Ile

Thr

Ile

935

Ile

Asp

INR-B-0018-PCT1-SEQ_ST25

Lys Gly Glu Thr Pro Ile Thr

Ser

Leu

val

760

ser

Gln

Ala

Asn

840

Pro

Asp

Glu

Met

Asn

920

Met

Gly

Ser

Asn

745

Ala

Thr

Asp

Ser

Phe

825

Ile

Arg

Gly

Gln

Ala

905

Lys

Asp

val

Ile

715

Trp Arg
730

Lys Leu

Asp Asp

Ile Pro

Thr vail
795

Met Ser
810

Tyr Glu

Pro Ser

val Phe

Gly Gln
875

Met Met
890

val Thr

ser Gly

Ala Gln

Ite val
955

Thr Leu
970

Pge p

Asp

Asp

Leu

Asn

780

Ile

Asp

ASp

Ala

Tyr

860

Tyr

Lys

Lys

Glu

Gly

ser

His

Arg

Pro

val

765

Tyr

Phe

Gln

TYyr

845

Gly

Met

Ala

Ile

val

925

Gln

Asn

Met

Met

750

AsSn

Ser

Ile

Thr

His

830

Ala

Asp

Ala

Arg

Lys

910

Leu

Gly

ser

Gly

val

Lys

Pro

Arg

Ile

Met

Met

815

Gln

Leu

Met

Thr

Leu

895

Asn

Thr

Thr

ser

Ile
975

Glu

720

Gin

Ala

ser

val

Lys

800

Gln

Ser

Leu

Tyr

Lys

Lys

Asp

Ser

Gly

Ala



INR-B-0018-PCT1-SEQ_ST25

His Lys Asn GIn Ala Tyr Arg Ala Leu Met Leu Thr Asn Asp Lys Gly
985 990

Ile val Asn Tyr Asp GIn Asp Asn Asnh Ala Pro Ile Ala Trp Thr Asn
995 1000 1005

Asp His Gly Asp Leu Ile Phe Thr Asn Gln Met Ile Asn Gly Gln
1010 1015 1020

Ser Asp Thr Ala val Lys Gly Tyr Leu Asn Pro Glu Vval Ala Gly
1025 1030 1035

Tyr Leu Ala val Trp val Pro Vval Gly Ala Asn Asp Asnh Gln Asp
1040 1045 1050

Ala Arg Thr val Thr Thr Asn Gln Lys Asn Thr Asp Gly Lys val
1055 1060 1065

Leu His Thr Asn Ala Ala Leu Asp Ser Lys Leu Met Tyr Glu Gly
1070 1075 1080

Phe Sser Asn Phe GIn Lys Met Pro Thr Arg Gly Asn Gln Tyr Ala
1085 1090 1095

Asn val val Ile Thr Lys Asn Ile Asp Leu Phe Lys Ser Trp Gly
1100 1105 1110

Ile Thr Asp Phe Glu Leu Ala Pro Gln Tyr Arg Ser Ser Asp Gly
1115 1120 1125

Lys Asp Ile Thr Asp Arg Phe Leu Asp Ser Ile val &Gln Asn Gly
1130 1135 1140

Tyr Gly Leu Ser Asp Arg Tyr Asp Leu Gly Phe Lys Thr Pro Thr
1145 1150 1155

Lys Tyr Gly Thr Asp Gln Asp Leu Arg Lys Ala Ile Glu Arg Leu
1160 1165 1170

His GIn Ala Gly Met Ser val Met Ala Asp Phe val Ala Asn Gln
1175 1180 1185

ITe Tyr Gly Leu His Ala Asp Lys Glu val val ser Ala Gln His
1190 1195 1200

val Asn 1Ile Asn Gly Asp Thr Lys Leu Vval val Asp Pro Arg Tyr
1205 1210 1215

Gly Thr Gln Met Thr val val Asn Ser val Gly Gly Gly Asp Tyr
1220 1225 1230

Pge p



Gln

Tyr

Ser

Asn

Asn

Leu

Glu

Tyr

Ser

Asp

ser

Leu

Thr

Asn

Gly

val

Leu

Ala
1235

Pro
1250

Thr
1265

Ile
1280

Gly
1295

Pro
1310

Ser
1325

Asn
1340

Gln
1355

Tyr
1370

Gln
1400

Pro
1415

Arg
1430

TYyr
1445

Thr
1460

Ile
1475

Lys

Gly

Lys

Pro

Gln

Thr

val

Met

Glu

Glu

Gly

Gly

Phe

Asn

Gln

Ile

Ser

Tyr

Leu

Ile

Gln

Tyr

Gln

Asn

Tyr

Gly

Gly

val

Gln

Lys

Asp

Leu

Ala

Phe

Gly

Leu

Lys

val

Phe

Leu

Tyr

His

Gln

Gln

ser

Lys

Thr

Gly

Ala

Gly

Asn

Gly

Leu

Glu

Gly

val

Lys

Asn

Ile

Gln

Trp

Leu

Met

Leu

Gly

val

Gly

INR-B-0018-PCT1-SEQ_ST25

Glu
1240

Trp
1270

Met
1285

Ile
1300

Ser
1315

Tyr
1330

Leu
1345

Lys
1360

val
1375

Asn
1390

Trp
1405

Asn
1420

Phe
1435

Met
1450

Ala
1465

Thr
1480

Tyr Leu Asp Thr Ile

Ser

Ser

Gly

Leu

Asn

Phe

Pro

Thr

Gln

Leu

val

Gln

Leu

Ser

Asn

Gln

Asn

Ala

TYyr

Asp

Asp

Ile

Asn

Gln

val

Ile

Asp

Ile

Asn

Asn

val

Tyr

Gly GlIn

Lys Tyr

val Leu

Lys Glu

Pro Glu

Gly Asn

Thr val

Gln Ser

Thr Arg

Thr Phe

Ser Arg

ser Phe

Ala Pro

Gln Tyr

Ser Gly

Trp Ile

Pge p

1245

Lys
1260

Leu
1275

Thr
1320

ser
1335

ser
1350

Gly
1365

Gln
1380

Ala
1395

Ala
1410

Ile
1425

Tyr
1440

Lys
1455

Lys
1470

Asp
1485

Ser

Asn

Asp

Gln

G1ln

Asp

Leu

val

Tyr

Gly

Leu

ser

Gln

Gly

Asp

Ser

Lys

Asp

Gly

Trp

Tyr

Ile

Ala

Ile

Thr

Thr

Gly

Thr

Tyr

val

Gln

Trp

Gln

Leu

Leu

Ser

Asn

Ser

Gly

Thr

Asn

Ser

Asp

Asp

Met

Ala

Lys

Gln

Ser

Ala



Leu

Asn

Arg

Asn

Thr

Asp

Gln

Asn

Ala

Asp

Gln

Ala

Gly

Ala

Lys

Leu

Thr

Asn
1490

Thr
1505

Gln
1520

Gln
1535

val
1550

Asn
1565

Leu
1580

Ala
1595

Asp
1610

Ala
1625

val
1640

Met
1655

Leu
1670

Ala
1700

Asn
1715

Phe
1730

Thr

Thr

Pro

Thr

Trp

His

Tyr

Pro

Tyr

Tyr

Trp

Asn

Trp

AsSp

Tyr

Gly

Asp

Asn

Ser

Gly

val

sSer

Ala

val

Tyr

Asn

Gly

val

Asp

Leu

Thr

Ser

Gln

Gln

Phe

Asn

Tyr

Thr

Glu

Leu

AsSn

Arg

Gly

Ala

Asp

Asp

Asn

Arg

Asn

Ser

val

Thr

Leu

Lys

val

val

Ala

Ser

Gly

Gln

Gln

Ser

Met

Ala

Ser

Glu

Thr

val

INR-B-0018-PCT1-SEQ_ST25

His
1495

Asp
1510

Leu
1525

Ser
1540

val
1555

Gln
1570

Asn
1585

Gln
1600

His
1615

Trp
1630

Arg
1645

Tyr
1660

Pro
1675

Ala
1690

val
1705

Trp
1720

Ala
1735

Asp Met Asn Gln Lys

Gly

Ala

Gln

Leu

Met

Gly

Gly

val

Arg

Ala

val

Tyr

Asn

Gly

Ile

Leu

Leu

Gly

Gln

Gly

Gln

Arg

Ser

Gln

Leu

Leu

Asn

Thr

Gly

Asn

Asp

Asn

Phe Leu
Leu Ala
Tyr Phe
Gly Gln
val Sser
Asn Asp
Gln Leu
val Thr
Ile Thr
Ser Thr
Ser Asn
Met Ser
Arg Tyr
Thr Tyr
Lys Arg

Ala Thr

Pge p

1500

Asn
1515

Lys
1530

Asp
1545

Thr
1560

Asp
1575

Gly
1590

Ile
1605

Lys
1620

Leu
1635

Thr
1650

Gln
1665

val
1695

Tyr
1710

Ala
1725

Ile
1740

val

Ala

Asn

Asp

val

Thr

Leu

Gly

Gin

Asn

Ile

Arg

Ala

His

Leu

Phe

val

Phe

Pro

Tyr

Gln

Trp

Ser

Phe

Met

Gly

Asn

val

Thr

Lys

Ile

Thr

Thr

Ala

val

Tyr

Asn

Gly

val

Gln

Leu

Thr

Gln

Asp

Trp

ser

Asn

Ala

Arg



INR-B-0018-PCT1-SEQ_ST25

Gln Arg Pro Asp Gly Met Phe Lys Thr Ala Pro Tyr Gly
1745 1750 1755

Gly Ala GlIn Phe val Asp Tyr val Thr Asn Tyr Asn Gln
1760 1765 1770

val Pro val Thr Lys GIn His Ser Asp Ala Gln Gly Asn
1775 1780 1785

Tyr Leu Ala Thr val Asn Gly Thr GIn Tyr Trp Ile Asp
1790 1795 1800

Ser Phe Ser Pro val val Thr Lys val val Asp Tyr Gln
1805 1810 1815

ITe val Pro Arg Thr Thr Arg Asp Gly val Phe Ser Gly
1820 1825 1830

Tyr Gly Glu val Asn Ala Lys Leu val Asn Met Ala Thr
1835 1840 1845

Gln Asn GIn val val His Ala Thr Gly Glu Tyr Thr Asn
1850 1855 1860

Gly I1e Thr Trp Ser Gln Phe Ala Leu Ser Gly Gln Glu
1865 1870 1875

Leu Trp Ile Asp Lys Arg Ala Leu Gln Ala
1880 1885

<210> 10

<211> 5667

<212> DNA

<213> Leuconostoc citreum

<400> 10

atggaaatga aagaaacaat cactcgaaaa aagctgtaca agtcaggtaa

gcggctgcta cagcatttgc cgttatgggg gtatctgcgg taacaactgt

acacaaacgc cggttggtac aacacagagc caacaggatt tgactggtca

gacaagccaa caacgaaaga agttatcgac aaaaaggaac cggttcctca

caaaacgttg gtgacttgtc agcagatgca aagactccaa aagctgatga

acgcagccaa caaatgcaca gttacctgat caaggtaaca agcaaacgaa

gataagggag taaaggagtc aacaacagct cctgttaaaa cgactgatgt

tcagtcgcac cagaaaccaa tactagtatt aatggtggcc aatatgtaga

caatttgttt atattgatca atctggtaag caggtaagtg gattacaaaa

catacgcaat attttgatcc gaaaacaggt tatcaaacta aaggtgaatt

Pge p

Glu Ala

Gln Thr

Gln Trp

GIn Arg

Ala Lys

Ala Pro

Ala Tyr

Ala Ser

Asp Lys

aagctgggtt
cagtgccgat
gacagggcaa
agtatcagca
taagcaagat
tagtaacagt
accaagcaag
aaaagatggc
tattgaaggt

aaagaatatt

60
120
180
240
300
360
420
480
540
600



gatgataatg
agtaatggta
caaccagtaa
ggtaatcagg
gacagtggta
acgaaagata
gctatcaaag
gaacaactaa
aaaggtaatc
gacaatgttt
ggcaatctga
attgatggta
ttaacaggtc
gcaaataatt
gcacaaattt
cttattacag
caaatcggta
aataaaggtg
acagattggt
caacaatatc
ctagcttatc
cataatgggt
gctgagcaac
tcaaatgcca
gctaaaaaag
gccaatcaac
aagcagagtg
aatgccactc
gcagatgatt
tactcgatag
atagttaata
gggttgaaag
attcctagtg

ggtgacatgt

cttattattt
gctattctga
agggtctata
ctaaacatca
acgctacggc
aagatggcaa
gtctaaatga
aaggccatac
tcgtcagtgt
attatcttga
attactttga
ttggttatta
cagtggttaa
ttaagaatct
tgtctcatgg
tctggtggec
tactagataa
ctgagagcgc
taaatgagtt
tttggaatgt
aaaatagtga
tagagttctt
tgaactggct
attttgatag
cttatgacct
atatttcaat
ccctagttga
tagataagct
tagtaaaccg
ttcatgcaca
acaatccaaa
cattttacga
catatgcttt

accaagacta

INR-B-0018-PCT1-SEQ_ST25

tgataaaaat
aaaagatggc
tgatgttgaa
aatacgttca
atttaaagcg
tgagacaagt
cgttaatggc
agctacggtt
tgttaacaca
caacaataat
tttagcaacg
ttttgatcaa
agacgtttat
tgtggatggt
tacagactgg
aaacaaggat
ctcagtagta
acaaattggc
gctttttgct
tgattctgaa
tttaacacca
actagccaat
atattatttg
tatgagaatt
gttagataaa
tgttgaagct
atcgaactgg
agatcctgac
ttcccaaagt
tgataaagac
catatctatg
agatcaacac
gttgttaacc

tggtgatgat

agtggcaatg
atgtggcagt
gggaatttac
gttgatggtg
gttaccaatg
tattgggctt
gaaatacaat
gatgggacaa
gcaccaacag
gaagcaataa
gggatacaac
aataatggca
tctcaacaca
tttttaacag
gtagcctcaa
attcaggtca
tttgatacaa
atcgaaaaaa
cctaacggaa
tatcctggtg
tatgctaata
gatgttgaca
atgaattttg
gatgcaattt
atgtatggat
ccaaaggggg
cgtgatagga
cctgctatca
tcagataaag
attcaagaca
agtgacttca
cagtctgtga
aataaagata

ttagatggtg

Pge p

gtcgtacatt
atgttgatag
agtattttga
tcacttatta
gccgttatge
atcttgataa
attttgatga
cgtactattt
gtcaatataa
agggattata
tcaagggcca
atggtgagta
atgctgtgaa
cagagacctg
ctgataaaga
actatctaaa
ataatgatca
aggttagtga
accaaccatc
gttggtttca
caaatcctga
actccaatcc
gccaaattac
catttgttga
taactgacaa
aaacgccaat
tgaagcaatc
attctttgga
acagttcaac
ctgttattca
caatgcagca
aaaaatataa
ccgtaccacg

gtcagtatat

tacaaaaatt
ccatgacaag
cctgtcaaca
ttttgacgca
tgagcagaca
tcaggggaat
acatactgga
tgaaggcaat
aattaacgga
tggcatcaat
agcaaaaaat
taggtacagt
taatttgagc
gtatcgtcca
tttcagacca
gttaatgcaa
actagtgtta
gacaggcaat
gtttatcaaa
gggaggttat
ttatcgaaca
agtcgtacag
agcaaatgat
tccacaaatt
tgaggcagtt
taccgttgaa
attatcaaaa
aaagcttgtc
gataccaaac
tatcatgaaa
attgcaaaat
ccaatacaat
agttttttat

ggctacaaaa

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640



tcaatttatt
ggtcaaataa
aagtcaggtg
cagggcacag
cttgagttaa
gcataccgag
aatgctccga
aacggtcaaa
gcecgtttggg
caaaaaaata
tatgaagggt
gttattacta
cctcaatatc
caaaatggtt
ggcacggacc
atggcagatt
gctcagcatg
caaatgactg
tacttagata
atagatttgt
cctcaagtgg
cttgataaag
caaataggtg
atgtatcata
acacaacagt
tacactgaca
ggacaaaagc
caaataagct
caagtcaagg
attgccgggg
cagtactgga
gtctttgtca
ccaggttata

caacagtact

ataatgccat
tggccgtgac
aggttcttac
ctgagagtag
agaatagtga
cattaatgct
ttgcttggac
gtgatacggc
taccagttgg
ctgatggaaa
tctccaattt
aaaatattga
gttcaagcga
acggattgag
aagacttgcg
ttgtagccaa
tgaatattaa
ttgttaattc
ctataagtaa
ctacaaaaat
gtatgggtta
aagggcaata
agagtgtaaa
atctgcctaa
cgggtgtaac
gtaagggtgt
tttgggtgga
tcattagtta
ggtatcaatt
tggcgaacgt
ttgatagtca
atacaactag
agttagccgg

ttgatgatca

INR-B-0018-PCT1-SEQ_ST25

tgagcaaatg
aaaaataaaa
aagcgttcga
aaatcagggc
cagtatcacc
taccaatgat
taatgaccac
agttaagggt
cgccaatgac
ggtgttgcac
ccagaaaatg
tttatttaaa
cggaaaagat
cgatcgctat
aaaagcaatt
tcaaatttat
tggtgataca
cgttggtggt
gctttaccct
taaagaatgg
tgtcttaaaa
tagcctacca
ttataaatac
taccgttagc
atctgattac
gagttggaac
tagtcgtgcg
tgctaaccgc
agctgggatg
ttctggtaaa
ggcattgaat
taatcttgat
tttggctaaa

aggcacggtc

atgaaggcgc
aatgatggta
tttggaaaag
attggtgtca
ttgcatatgg
aaagggattg
ggtgatttaa
tatcttaatc
aaccaagatg
acgaatgctg
ccgacacgtg
tcatggggaa
attaccgacc
gacctgggat
gaaagattac
ggcctacatg
aagttagtag
ggtgattatc
gggttactct
tcagcaaaat
gattggaaca
acacaactcg
tttattggta
cttattaatt
gaagggcaac
ttaattacct
ttaactatga
aatgatgggt
tccaaccaat
gactggagtc
accaatttca
gggttattct

aattacaaca
tggagtgagg

Pge p

gtttgaagta
tcaacaaaga
atatcatgga
tcgtatccaa
ggattgcaca
ttaactacga
ttttcacgaa
ctgaagtcgc
cgagaactgt
cgcttgattc
gtaatcagta
ttactgattt
gttttcttga
ttaagacacc
accaggctgg
ctgataaaga
tagatccacg
aagctaaata
tagatagtaa
atctaaacgg
atggccagta
tttctaatga
actctgatgc
ctcaagaagg
aagtgcaagt
ttgctggtag
caccatttaa
tgttcttgaa
acaagggcca
tgattagttt
cacatgacat
taaatgcgcc
accaaacggt

ttgttcttgg

cgttgctggt
tggtaccaat
cgcacagggc
tagtagcggt
taaaaatcaa
tcaagataat
tcaaatgatt
aggctactta
gacaacgaat
taaattaatg
cgctaatgtg
tgaattagca
ctcaattgtt
cactaagtat
tatgtcagta
agttgtgtcg
ctacggcaca
tggtggtgag
tgggcaaaaa
gagcaacatt
cttccacatt
tccagaaaca
aacttataat
tcagattaag
cacgcgtcaa
tgatttacaa
aacgatgaat
tgcgccatac
acaagtgacc
taatgggaca
gaaccaaaag
ataccgtcaa
taccgttagt

gggtcagacg

2700
2760
2820

2880

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680



gtctgggttg
tatgtgaata
gggtcacaac
caagggcaag
tgggttgata
gtgaatagca
gctaaatggg
tattcaaacg
attgacaagc
gtggcacgcc
cagtttgtcg
tcagatgctc
gatcaacggt
ccacggacaa
ctagttaaca
aatgcttcag
attgataagc
<210>
<211>
<212>
<213>

<220>
<223>

<400> 11
gatacacaaa

11

DNA

caagacaagc
gcacaaaacg
gatacgcagc
agtgataagg
aagtcagtcg
ggccaatttg
ggtcatacgc
attgatgata
attagtaatg
aagcaaccag

acaggtaatc

3822

ataaccatgc
gcaatggtcg
tcataggcat
atgcctacgg
gtcgcgettt
accaacggac
ctggtgatac
aagtcggcaa
gggcgtttac
aacgaccaga
attatgtgac
agggtaatca
cattttcacc
cacgtgatgg
tggcaactgc
ggatcacatg

gtgctttgca

cgccggttgg
CaaCaacgaa
ttggtgactt
caacaaatgc
gagtaaagga
caccagaaac
tttatattga
aatattttga
atgcttatta
gtagctattc
taaagggtct

aggctaaaca

INR-B-0018-PCT1-SEQ_ST25

attggcacag
taatgatggg
gacggcagat
tgcacaatgg
gagcacaaca
agatggtttg
gcgttcaget
cacatattac
tgcgaccttt
tgggatgttt
aaactataac
atggtactta
agtagtaacg
tgtgtttagt
gtatcaaaat
gagtcagttc

agcttaa

Artificial Sequence

delta PS delta C-1313

tacaacacag
agaagttatc
gtcagcagat
acagttacct
gtcaacaaca
caatactagt
tcaatctggt
tccgaaaaca
ttttgataaa
tgaaaaagat
atatgatgtt

tcaaatacgt

atgcaagtca
ttattcttga
tataatgggc
cgtcttatta
atcgtgcaag
tggttaaacg
aatgggcgct
ttgacgaatt
gaccaggtgg
aagacagcac
cagcaaaccg
gcgacagtga
aaggtggttg
ggcgcaccct
caagttgtcc

gcgttaagtg

agccaacagg
gacaaaaagg
gcaaagactc
gatcaaggta
gctcctgtta
attaatggtg
aagcaggtaa
ggttatcaaa
aatagtggca
ggcatgtggc
gaagggaatt

tcagttgatg

Pge p

gtgatacaag
atgcgccata
aacatgtaca
cgctaaataa
ccatgaatga
caccttatac
atgtccatat
tgaatggtca
tggcattaaa
catatggtga
tgccagtaac
atgggacaca
attatcaagc
atggggaagt
atgcgacagg

ggcaagaaga

atttgactgg
aaccggttcc
caaaagctga
acaagcaaac
aaacgactga
gccaatatgt
gtggattaca
ctaaaggtga
atggtcgtac
agtatgttga
tacagtattt

gtgtcactta

ccaacagctc
tcgtggtcaa
agtgaccaag
tcaacaggtc
tgatatgtat
gatgagtggg
ttcaaaagct
aagcacatgg
tgcaacgatt
agcgggggcy
aaagcaacat
atactggatt
taagattgtg
gaatgctaag
agaatatacg

caagctatgg

tcagacaggg
tcaagtatca
tgataagcaa
gaatagtaac
tgtaccaagc
agaaaaagat
aaatattgaa
attaaagaat
atttacaaaa
tagccatgac
tgacctgtca

ttattttgac

4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5667

60
120
180
240
300
360
420
480
540
600
660
720



gcagacagtg
acaacgaaag
aatgctatca
ggagaacaac
aataaaggta
ggagacaatg
aatggcaatc
aatattgatg
agtttaacag
agcgcaaata
ccagcacaaa
ccacttatta
caacaaatcg
ttaaataaag
aatacagatt
aaacaacaat
tatctagctt
acacataatg
caggctgagc
gattcaaatg
attgctaaaa
gttgccaatc
gaaaagcaga
aaaaatgcca
gtcgcagatg
aactactcga
aaaatagtta
aatgggttga
aatattccta
tatggtgaca
aaatcaattt
ggtggtcaaa

aataagtcag

ggccagggca

gtaacgctac
ataaagatgg
aaggtctaaa
taaaaggcca
atctcgtcag
tttattatct
tgaattactt
gtattggtta
gtccagtggt
attttaagaa
ttttgtctca
cagtctggtg
gtatactaga
gtgctgagag
ggttaaatga
atctttggaa
atcaaaatag
ggttagagtt
aactgaactg
ccaattttga
aagcttatga
aacatatttc
gtgccctagt
ctctagataa
atttagtaaa
tagttcatgc
ataacaatcc
aagcatttta
gtgcatatgc
tgtaccaaga
attataatgc
taatggccgt
gtgaggttct
cagctgagag

INR-B-0018-PCT1-SEQ_ST25

ggcatttaaa
caatgagaca
tgacgttaat
tacagctacg
tgttgttaac
tgacaacaat
tgatttagca
ttattttgat
taaagacgtt
tcttgtggat
tggtacagac
gccaaacaag
taactcagta
cgcacaaatt
gttgcttttt
tgttgattct
tgatttaaca
cttactagcc
gctatattat
tagtatgaga
cctgttagat
aattgttgaa
tgaatcgaac
gctagatcct
ccgttcccaa
acatgataaa
aaacatatct
cgaagatcaa
tttgttgtta
ctatggtgat
cattgagcaa
gacaaaaata
tacaagcgtt

tagaaatcag

gcggttacca
agttattggg
ggcgaaatac
gttgatggga
acagcaccaa
aatgaagcaa
acggggatac
caaaataatg
tattctcaac
ggttttttaa
tgggtagcct
gatattcagg
gtatttgata
ggcatcgaaa
gctcctaacg
gaatatcctg
ccatatgcta
aatgatgttg
ttgatgaatt
attgatgcaa
aaaatgtatg
gctccaaagg
tggcgtgata
gaccctgcta
agttcagata
gacattcaag
atgagtgact
caccagtctg
accaataaag
gatttagatg
atgatgaagg
aaaaatgatg
cgatttggaa
ggcattggtg

Pge p

atggccgtta
cttatcttga
aatattttga
caacgtacta
caggtcaata
taaagggatt
aactcaaggg
gcaatggtga
acaatgctgt
cagcagagac
caactgataa
tcaactatct
caaataatga
aaaaggttag
gaaaccaacc
gtggttggtt
atacaaatcc
acaactccaa
ttggccaaat
tttcatttgt
gattaactga
gggaaacgcc
ggatgaagca
tcaattcttt
aagacagttc
acactgttat
tcacaatgca
tgaaaaaata
ataccgtacc
gtggtcagta
cgcgtttgaa
gtatcaacaa
aagatatcat

tcatcgtatc

tgctgagcag
taatcagggg
tgaacatact
ttttgaaggc
taaaattaac
atatggcatc
ccaagcaaaa
gtataggtac
gaataatttg
ctggtatcgt
agatttcaga
aaagttaatg
tcaactagtg
tgagacaggc
atcgtttatc
tcagggaggt
tgattatcga
tccagtcgta
tacagcaaat
tgatccacaa
caatgaggca
aattaccgtt
atcattatca
ggaaaagctt
aacgatacca
tcatatcatg
gcaattgcaa
taaccaatac
acgagttttt
tatggctaca
gtacgttgct
agatggtacc
ggacgcacag

caatagtagc

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760



ggtcttgagt
caagcatacc
aataatgctc
attaacggtc
ttagccgttt
aatcaaaaaa
atgtatgaag
gtggttatta
gcacctcaat
gttcaaaatg
tatggcacgg
gtaatggcag
tcggctcagce
acacaaatga
gagtacttag
aaaatagatt
attcctcaag
attcttgata
12

1274
PRT

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

<220>
<223>

<400> 12
Asp Thr Gln
1

Thr

Gly Gln

Pro
35

Lys Glu

Ala Asp Ala

50

Thr Ala

65

Asn

ser Asp Lys

taaagaatag
gagcattaat
cgattgcttg
aaagtgatac
gggtaccagt
atactgatgg
ggttctccaa
ctaaaaatat
atcgttcaag
gttacggatt
accaagactt
attttgtagc
atgtgaatat
ctgttgttaa
atactataag
tgtctacaaa

tgggtatggg
aagaagggca

Thr Pro va

Gly Gln As

20

val Pro G1

Lys Thr pr

Gln Pr

70

Leu

Gly val Ly

INR-B-0018-PCT1-SEQ_ST25

tgacagtatc
gcttaccaat
gactaatgac
ggcagttaag
tggcgccaat
aaaggtgttg
tttccagaaa
tgatttattt
cgacggaaaa
gagcgatcgc
gcgaaaagca
caatcaaatt
taatggtgat
ttccgttggt
taagctttac
aattaaagaa
ttatgtctta

atatagccta

Artificial Sequence

Delta PS, delta C-1313

1 Gly Thr

p Lys Pro

n val Ser

40

o Lys Ala

55

o Asp GIn

s Glu Ser

accttgcata
gataaaggga
cacggtgatt
ggttatctta
gacaaccaag
cacacgaatg
atgccgacac
aaatcatggg
gatattaccg
tatgacctgg
attgaaagat
tatggcctac
acaaagttag
ggtggtgatt
cctgggttac
tggtcagcaa
aaagattgga

ccaacacaac

GIn Ser

10

Thr

Thr Thr

25

Lys

Ala GIn Asn

AsSp Asp Lys

Gly Asn Lys

Thr Ala
Pge p

Thr

tggggattgc
ttgttaacta

taattttcac
atcctgaagt
atgcgagaac
ctgcgcttga
gtggtaatca
gaattactga
accgttttct
gatttaagac
tacaccaggc
atgctgataa
tagtagatcc
atcaagctaa
tcttagatag
aatatctaaa
acaatggcca

tc

Gln GIn Asp

Ile
30

Glu val

val Gly

45

Asp

Gln Thr

60

Asp

Gln Thr Asn

Pro val Lys

acataaaaat
cgatcaagat
gaatcaaatg
cgcaggctac
tgtgacaacg
ttctaaatta
gtacgctaat
ttttgaatta
tgactcaatt
acccactaag
tggtatgtca
agaagttgtg
acgctacggc
atatggtggt
taatgggcaa
cgggagcaac

gtacttccac

Leu Thr

15

Asp Lys

Leu Ser
Gln

Pro

Asn
80

Ser

Thr Thr

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3822



Asp

Gly

Ser

Tyr

145

Ile

Thr

Trp

ASp

Ala

225

Ala

Tyr

Trp

val

Tyr

Ala

val

Gly

Asp

Phe

Gln

val

210

Lys

Asp

Ala

AsSn

290

Gly

Lys

Lys

Ile

Pro

Gln

115

Lys

Asp

Asp

Thr

Tyr

195

Glu

His

Ser

Glu

Tyr

275

Gly

Gly

Ile

Lys

ser

100

Tyr

Gln

Pro

Asn

Gly

Gln

Gly

Gln

260

Leu

Glu

Thr

Asn

Asn

340

Gly

85

Lys

val

val

Lys

Ala

165

Asp

Asn

Ile

Asn

245

Thr

Asp

Ile

Ala

Leu

325

Gly

Leu

Ser

Glu

Ser

Thr

150

Tyr

ser

ser

Leu

Thr

AsSn

Gln

Thr

310

val

Asp

Tyr

val

Lys

Gly

Gly

Tyr

AsSh

His

Gln

215

Ser

Thr

Lys

Gln

Tyr

295

val

Ser

Asn

Gly

INR—B—OO&g-PCTl—SEQ_STZS

Ala

Tyr

Phe

Gly

200

Tyr

val

Ala

Asp

Gly

Phe

Asp

val

val

Ile

Pro
105

Gly

Asp

Ser

185

Lys

Phe

Asp

Phe

Asp

Gly

val

Tyr

345

Asn

Glu Thr Asn Thr Ser

GIn Phe

Asn Ile

Thr Lys

Lys Asn

Tyr Ser

Gln Pro

Asp Leu

Gly val

235

Lys Ala

Asp Gly

Ala Ile

Glu His

Thr Thr

315

Asn Thr
330

Tyr Leu

Gly Asn
Pge p

val

Glu

140

Gly

Ser

Glu

val

Ser

220

Thr

val

Asn

Lys

Thr

300

Tyr

Ala

Asp

Leu

Tyr

125

Gly

Glu

Gly

Lys

TYyr

Thr

Glu

Tyr

Pro

Asn

Asn

110

Ile

His

Leu

Asn

Gly

Tyr

AsSn

Thr

270

Leu

Glu

Phe

Thr

Asn

350

Tyr

Asp

Thr

Lys

Gly

Gly

Leu

Asn

Phe

Gly

ser

Asn

Gln

Glu

Gly

Asn

Phe

Asn

Gln

Asn

160

Arg

Met

TYyr

Asp

240

Arg

Tyr

Asp

Leu

Asp



Leu

Ile

385

Ser

val

Leu

Thr

val

465

GIn

Asp

Glu

Leu

Leu

545

Tyr

Pro

val

Tyr

Asn

Ala

370

Gly

Leu

Asn

Thr

Trp

Gln

Gln

Lys

Phe

530

Trp

Leu

Asp

Asp

Tyr

610

Phe

355

Thr

Tyr

Thr

Asn

Ala

435

Trp

Trp

Ile

Leu

Asn

Ala

Tyr

Asn

595

Leu

Asp

Gly

Tyr

Gly

Leu

420

Glu

val

Pro

Gly

val

500

val

Pro

val

Tyr

Met

Ser

Ile

Phe

Pro

405

ser

Thr

Ala

Asn

Ile

485

Leu

Ser

Asn

Asp

GlIn

565

Thr

Asn

Asn

Met

Gln

Ala

Trp

Ser

Asn

Glu

Gly

Ser

550

Asn

His

Pro

Phe

Arg

Leu

375

Gln

val

Asn

Tyr

Thr

455

Asp

Asp

Lys

Thr

Asn

535

Glu

Ser

Asn

val

INR-B-0018-PCT1-SEQ_ST25

360

Lys

Asn

Lys

Asn

Asp

Ile

Asn

Gly

Gly

GlIn

Tyr

Asp

Gly

val

600

Gln

Asp

Gly

Asn

Asp

Phe

425

Pro

Lys

Gln

Ser

Ala

505

AsSn

Pro

Pro

Leu

Leu

585

GIn

Ile

Ala

Gln Ala
Gly Asn

395

val Tyr
410

Lys Asn
Ala Gln
Asp Phe
val Asn

475

val val

490

Glu Ser

Thr Asp

Ser Phe

Gly Gly

Thr Pro

570

Glu Phe

Ala Glu

Thr Ala

Ile Ser
Pge p

365

Lys Ash Ile

380

Gly

Ser

Leu

Arg

Tyr

Phe

Ala

Trp

Ile

540

Trp

Tyr

Leu

Gln

Asn

620

Phe

Glu

Gln

val

Leu

445

Pro

Leu

Asp

Gln

Leu

525

Lys

Phe

Ala

Leu

Leu

605

Asp

val

Tyr

His

Leu

Lys

Thr

Ile

510

Asn

Gln

Gln

Asn

Ala

590

Asn

ser

Asp

Asp

Arg

Asn

415

Gly

His

Ile

Leu

Asn

495

Gly

Glu

Gln

Gly

Thr

575

AsSn

Trp

Asn

Pro

Gly
Tyr
400
Phe
Gly
Thr
Met
480
Asn
Ile
Leu
Tyr
Gly
5

Asn
Asp

Leu

Ala



625

Ile

ASp

Lys

Ser

Leu

705

val

Ser

Gln

Ile

Ala

785

AsSn

Pro

Asp

Glu

Met

865

Asn

Met

Ala

Asn

Gly

Asn

690

Asp

Ala

Thr

Asp

Ser

770

Phe

Ile

Arg

Gly

Gln

850

Ala

Lys

Asp

Lys

Glu

Glu

675

Trp

Lys

Asp

Ile

Thr

755

Met

Tyr

Pro

val

Gly

Met

val

ser

Ala

Lys

Ala

660

Thr

Arg

Leu

Asp

Pro

740

val

Ser

Glu

Ser

Phe

820

Gln

Met

Thr

Gly

Gln

Ala

645

val

Pro

Asp

Asp

Leu

725

Asn

Ile

Asp

Asp

Ala

805

Tyr

Tyr

Lys

Lys

Glu

885

Gly

630

Tyr

Ala

Ile

Arg

Pro

710

val

Tyr

His

Phe

Gln

790

Tyr

Gly

Met

Ala

Ile

870

val

Gln

ASp

Asn

Thr

Met

695

Asp

Asn

Ser

Ile

Thr

775

His

Ala

Asp

Ala

855

Lys

Leu

Gly

INR-B-0018-PCT1-SEQ_ST25
635

Leu

Gln

val

680

Lys

Pro

Arg

Ile

Met

760

Met

Gln

Leu

Met

Thr

840

Leu

Asn

Thr

Thr

Leu

His

665

Gin

Ala

sSer

val

745

Lys

Gln

ser

Leu

TYyr

825

Lys

Lys

Asp

ser

Ala

Asp Lys
650

Ile Ser

Lys Gln

Ser Leu

Ile Asn
715

Gln Ser
730

His Ala

ItTe val

Gln Leu

val Lys

Leu Thr

810

GIn Asp

Ser Ile

Tyr val

Gly 1Ile

875

val Arg
890

Glu Ser
Pge p

Met Tyr Gly Leu

Ile

Ser

Ser

700

Ser

Ser

His

Asn

Gln

780

Lys

Asn

Tyr

Tyr

Ala

860

Asn

Phe

Arg

val

Ala

685

Lys

Leu

Asp

Asp

Asn

765

Asn

Tyr

Lys

Gly

Tyr

845

Gly

Lys

Gly

AsSn

Glu
670
Leu
Asn

Glu

Lys

Gly

Asn

Asp

Gly

AsSp

Lys

Gln

655

Ala

val

Ala

Lys

ASp

735

Asp

Pro

Leu

Gln

Thr

815

Asp

Ala

Gln

Gly

640

Thr

Pro

Glu

Thr

Leu

720

Ser

Asn

Lys

Tyr

800

val

Leu

Thr
880

Ile
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900 905 910

Gly val Ile val Ser Asn Ser Ser Gly Leu Glu Leu Lys Asn Ser Asp
915 920 925

Ser Ile Thr Leu His Met Gly Ile Ala His Lys Asn GIn Ala Tyr Arg
930 935 940

Ala Leu Met Leu Thr Asn Asp Lys Gly Ile val Asn Tyr Asp GIn Asp
945 950 955 960

Asn Asn Ala Pro Ile Ala Trp Thr Asn Asp His Gly Asp Leu Ile Phe
965 970 975

Thr Asn Gln Met Ile Asn Gly GIn Ser Asp Thr Ala val Lys Gly Tyr
980 985 990

Leu Asn Pro Glu val Ala Gly Tyr Leu Ala val Trp val Pro val Gly
995 1000 1005

Ala Asn Asp Ash Gln Asp Ala Arg Thr val Thr Thr Asn GIn Lys
1010 1015 1020

Asn Thr Asp Gly Lys val Leu His Thr Asn Ala Ala Leu Asp Ser
1025 1030 1035

Lys Leu Met Tyr Glu Gly Phe Ser Asn Phe Gln Lys Met Pro Thr
1040 1045 1050

Arg Gly Asn Gln Tyr Ala Asn val val Ile Thr Lys Asn Ile Asp
1055 1060 1065

Leu Phe Lys Ser Trp Gly Ile Thr Asp Phe Glu Leu Ala Pro Gln
1070 1075 1080

Tyr Arg Ser Ser Asp Gly Lys Asp Ile Thr Asp Arg Phe Leu Asp
1085 1090 1095

Ser ITe val GIn Asn Gly Tyr Gly Leu Ser Asp Tyr Asp Leu

Arg
1100 1105 1110

Gly Phe Lys Thr Pro Thr Lys Tyr Gly Thr Asp Gin Asp Leu Arg
1115 1120 1125

Lys Ala 1Ile Glu Arg Leu His GIn Ala Gly Met Ser Vval Met Ala
1130 1135 1140

Asp Phe val Ala Asn Gln Ile Tyr Gly Leu His Ala Asp Lys Glu
1145 1150 1155

val val sSer Ala Gln His val Asn Ile Asn Gly Asp Thr Lys Leu
Pge p
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1160 1165 1170
val val Asp Pro Arg Tyr Gly Thr GIn Met Thr val val
1175 1180 1185
val Gly Gly Gly Asp Tyr Gln Ala Lys Tyr Gly Gly Glu
1190 1195 1200
Asp Thr Ile Ser Lys Leu Tyr Pro Gly Leu Leu Leu Asp
1205 1210 1215
Gly GIn Lys Ile Asp Leu Ser Thr Lys Ile Lys Glu Trp
1220 1225 1230
Lys Tyr Leu Asn Gly Ser Asn Ile Pro GIn val Gly Met
1235 1240 1245
val Leu Lys Asp Trp Asn Asn Gly GIn Tyr Phe His 1Ile
1250 1255 1260
Lys Glu Gly Gln Tyr Ser Leu Pro Thr GIn Leu
1265 1270
<210> 13
<211> 4244
<212> DNA
<213> Leuconostoc citreum
<400> 13
atggaaatga aagaaacaat cactcgaaaa aagctgtaca agtcaggtaa
gcggctgcta cagcatttgce cgttatgggg gtatctgcgg taacaactgt
acacaaacgc cggttggtac aacacagagc caacagaatt tgactggtca
gacaagccaa caacgaaaga agttatcgac aaaaaggaac cggttcccca
caaaatgctg gtgacttgtc agcagatgca aagactccaa aagctgatga
acgcagccaa caaatgcaca gttacctgat caaggtaaca agcaaacgaa
gataagggag taaaggagtc aacaacagct cctgttaaaa cgactgatgt
tcagtcacac cagaaacaaa tactagtatt aatggtggac aatatgtaga
caatttgttt atattgatca atctggtaag caggtaagtg gattacaaaa
catacgcaat attttgatcc gaaaacaggt tatcaaacta aaggtgaatt
gatgataatg cttattattt tgataaaaat agtggcaatg gtcgtacatt
agtaatggta gctattctga aaaagatggc atgtggcagt atgttgatag
caaccagtaa agggtctata tgatgttgaa gggaatttac agtattttga
ggtaatcagg ctaaacatca aatacgttca gttgatggtg tcacttatta
gacagtggta acgctacggc atttaaagcg gttaccaatg gccgttatgc
acgaaagata aagatggcaa tgagacaagt tattgggctt atcttgataa

Pge p

Asn Ser

Tyr Leu

Ser Asn

ser Ala

Gly Tyr

Leu Asp

aagctgggtt
cagtgccgat
gacagggcaa
ggtatcagca
taagcaagat
tagtaacagt
accaagcaag
aaaagatggc
tattgaaggt
aaagaatatt
tacaaaaatt
ccatgacaag
cctgtcaaca
tttcgacgca
tgagcagaca

tcaggggaat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



gctgtcaaag
gcacagctaa
aaaggaaatc
gataaagtat
ggcaatctga
atcaatggta
ttaacaggtc
gcaaataatt
gcacaaattt
cttattacag
caaatcggta
aataaaggtg
acagattggt
caacaatatc
ctatcttatc
cataatgggt
gctgagcaac
tcaaatgcca
gctaaaaaag
gccaatcaac
aagcagagtg
aatgccactc
gcagatgatt
tactcgatag
atagttaata
gggttgaaag
attcctagtg
ggtgacatgt
tcaatttatt
ggtcaaataa
aagtcaggtg
cagggcacag
cttgagttaa

gcataccgag

gtctaaatga
aaggtcacac
tcgtaagtgt
actatcttga
attactttga
ttggttatta
cagtggttaa
ttaggaatct
tgtctcaggg
tctggtggec
tagtagataa
ctgagagcgce
taaatgagtt
tttggaatgt
aaaatagtga
tagagttctt
tgaactggct
attttgatag
cttatgacct
atatttcaat
ccctagttga
tagataagct
tagtaaaccg
ttcatgcaca
acaatccaaa
cattttacga
catatgcttt
accaagacta
ataatgccat
tggccgtgac
aggttcttac
ctgagagtag
agaatagtga

cattaatgct
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cgtcaatggt
agctacggtt
tgttaacgca
taatcaaaat
tttagccacg
ttttgatcaa
agacgtttat
tgtggatggt
taaagactgg
aaacaaggat
ctcagtagta
acaaattggc
gctttttgct
tgattctgaa
tttaacacca
actagccaat
atattatttg
tatgagaatt
gttagataaa
tgttgaagct
atcgaactgg
agatcctgac
ttcccaaagt
tgataaagac
catatctatg
agatcaacac
gttgttaacc
tggtgatgat
tgagcaaatg
aaaaataaaa
aagcgttcga
aaatcagggc
cagtatcacc

taccaatgat

gaaatacagt
gatggtgtca
gcgccgacag
caaccattaa
gggatacaag
aataatggca
tctcaacaca
ttcttaacag
gtagcctcaa
attcaggtca
tttgatacaa
atcgaaaaaa
cctaacggaa
tatcctggtg
tatgctaata
gatgttgaca
atgaattttg
gatgcaattt
atgtatggat
CCaaaggggg
cgtgatagga
cctgctatca
tcagataaag
attcaagaca
agtgacttca
cagtctgtga
aataaagata
ttagatggtg
atgaaggcgc
aatgatggta
tttggaaaag
attggtgtca
ttgcatatgg

aaagggattg
Pge p

actttgatga
cttactattt
gacaatataa
agggattgta
tcaaaggtca
atggtgagta
atgctgtgaa
cagagacctg
ctgataaaga
actatctaaa
ataatgatca
aggttagcga
accaaccatc
gttggtttca
caaatcctga
actccaatcc
gccaaattac
catttgttga
taactgacaa
aaacgccaat
tgaagcaatc
attctttgga
acagttcaac
ctgttattca
caatgcagca
aaaaatataa
ccgtaccacg
gtcagtatat
gtttgaagta
tcaacaaaga
atatcatgga
tcgtatccaa
ggattgcaca

ttaactacga

aatcgctggc
tgaaagcaat
aatagatggt
tagtatcaat
ggcagaaaac
taggtacagt
taatttgagc
gtatcgtcca
tttcagacca
gttaatgcaa
actagtgtta
gacaggcaat
gtttatcaaa
gggaggttat
ttatcgaaca
agtcgtacag
agcaaatgat
tccacaaatt
tgaggcagtt
taccgttgaa
attatcaaaa
aaagcttgtc
gataccaaac
tatcatgaaa
attgcaaaat
ccaatacaat
agttttttat
ggctacaaaa
cgttgctggt
tggtaccaat
cgcacagggc
tagtagcggt
taaaaatcaa

tcaagataat

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



aatgctccga
aacggtcaaa
gcecgtttggg
caaaaaaata
tatgaagggt
attattgcta
cctcaatatc
caaaatggtt
ggcacggacc
atggcagatt
gctcagcatg
caaatgactg
tacttagata
atagatttgt
cctcaagtgg
cttgataaag
caaataggtg
atgtatcata
acacaacagt
tacacagata
ggacaaaagc
<210>
<211>
<212>
<213>
<400>

14
1611
PRT

14

1

Lys Ser Trp val Ala Ala Ala
20
Ala val Thr Thr val ser Ala

GIn Ser GIn GIn Asn Leu Thr

50

Thr Lys Glu val Ile Asp Lys

ttgcttggac
gtgatacggc
taccagttgg
ctgatggaaa
tctccaattt
aaaatattga
gttcaagcga
acggattgag
aagacttgcg
ttgtagccaa
tgaatattaa
ttgttaattc
ctataagtaa
ctacaaaaat
gtatgggtta
aagggcaata
agagtgtaaa
atctgcctaa
cgggtgtaac
gtaagggtgt
tttgggtgga

Met Glu Met Lys Glu Thr Ile
5

INR-B-0018-PCT1-SEQ_ST25

taatgaccac
agttaagggt
cgccaatgac
ggtgttgcac
ccagaaaatg
tttatttaaa
cggaaaagat
cgatcgctat
aaaagcaatt
tcaaatttat
tggtgataca
cgttggtggt
gctttaccct
taaagaatgg
tgtcttaaaa
tagcctacca
ttataaatac
taccgttagc
atctgattac
gagttggaac
tagtcgtgceg

Leuconostoc citreum

Thr

Thr

Asp
40

55

Lys

Arg

Ala

25

Thr

Gln

Glu

ggtgatttaa
tatcttaatc
aaccaagatg
acgaatgctg
ccgacacgtg
tcatggggaa
attaccgacc
gacctgggat
gaaagattac
ggcctacatg
aagttagtag
ggtgattatc
gggttactct
tcagcaaaat
gattggaaca
acacaactcg
tttattggta
cttattaatt
gaagggcaac
ttaattacct

ttaactatga

Lys Lys
10

Phe Ala
Gln Thr
Thr Gly

Pro val
Pge p

ttttcacgaa
ctgaagtcgc
cgagaactgt
cgcttgattc
gtaatcagta
ttactgattt
gttttcttga
ttaagacacc
accaggctgg
ctgataaaga
tagatccacg
aagctaaata

tagatagtaa

atctaaacgg

atggccagta
tttctaatga
actctgatgc
ctcaagaagg
aagtgcaagt
ttgctggtgg

cacc

Leu Tyr Lys

val Met Gly

30

val
45

Pro Gly

Gln
60

ASp Lys

Pro Gln val

tcaaatgatt
aggctactta
gacaacgaat
taaattaatg
cgctaatgtg
tgaattagca
ctcaattgtt
cactaagtat
tatgtcagta
agttgtgtcg
ctacggcaca
tggtggtgag
tgggcaaaaa
gagcaatatt
cttccacatt
tccagaaaca
aacttataat
tcagattaag
cacgcgccag

tgatttacaa

Ser Gly

15

val Ser

Thr Thr

Pro Thr

Ser Ala

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4244



65

Gln

Asp

Asn

Thr

Glu

145

Gln

Asn

Thr

Lys

Tyr

225

Gln

Asp

Gly

Lys

Glu

AsSn

Lys

Lys

Ala

130

Thr

Phe

Ile

Lys

Asn

210

Ser

Pro

Leu

val

Ala

290

Gly

val

Ala

Gln

Gln

115

Pro

Asn

val

Glu

Glu

val

ser

Thr

275

val

Asn

Lys

Ala

val

Thr

Tyr

Gly

Glu

Gly

Lys

Lys

Thr

260

Tyr

Thr

Glu

Gly

Gly

Asp

85

Thr

Asn

Lys

Ser

Ile

165

His

Leu

Asn

Asp

Gly

Gly

Tyr

Asn

Thr

Leu

325

Ala

70

Leu

Gln

Ser

Thr

Ile

150

Asp

Thr

Lys

Gly

Asn

Phe

Gly

Ser

310

Asn

Gln

Ser

Pro

Asn

Thr

135

Asn

Gln

Gln

Asn

Tyr

Gln

Asp

Asp

Leu

INR—B-OOlB-Pg;l—SEQ_STZS

Ala

Thr

Ser

120

Asp

Gly

ser

Tyr

Ile

200

Thr

Trp

Asp

Ala

Ala

280

Tyr

Trp

val

Lys

Asp

Asn

105

Asp

val

Gly

Gly

Phe

185

Asp

Phe

Gln

val

Asp

Ala

Ala

Asn

Gly

Ala Lys Thr Pro Lys

90

Ala GlIn

Lys Gly

Pro Ser

Gln Tyr
155

Lys Gln
170

Asp Pro

Asp Asn

Thr Lys

Tyr val
235

Glu Gly
250

His Gln

Sser Gly

Glu Gln

Tyr Leu
315

Gly Glu
330

His Thr
Pge p

Leu

val

Lys

140

val

val

Lys

Ala

Ile

220

Asp

Asn

Ile

Asn

Thr

300

Asp

Ile

Ala

Pro

Glu

Ser

Thr

Tyr

Ser

ser

Leu

Arg

Ala

285

Thr

Asn

Gln

Thr

Asp

110

Glu

val

Lys

Gly

Gly

Tyr

Asn

His

Gln

ser

270

Thr

Lys

Gln

Tyr

val

Ala

95

Gln

Ser

Thr

Asp

Leu

175

Tyr

Phe

Gly

Asp

Tyr

255

val

Ala

Asp

Gly

Phe

335

Asp

80

Asp

Gly

Thr

Pro

Gln

Asp

Ser

Asp

Phe

Lys

Asn

320

Asp

Gly



val

Asn

Tyr

385

Gly

Gln

Gly

val

Asp

val

val

Glu

545

Thr

Ser

Gly

Thr

Thr

Ala

370

Leu

Asn

Ala

Asn

Tyr

450

Asn

Gln

Phe

AsSn

val

530

Ser

Asp

Phe

Gly

Pro

Tyr

355

Ala

Asp

Leu

Glu

Gly

ser

Leu

Ile

Arg

Tyr

515

Phe

Ala

Trp

Ile

Trp

Tyr

340

Tyr

Pro

Asn

Asn

Asn

420

Glu

Gln

val

Leu

Pro

500

Leu

Asp

Gln

Leu

Ala

Phe

Thr

Gln

Tyr

405

Tyr

His

ASp

Ser

485

Leu

Lys

Thr

Ile

Asn

565

Gln

Gln

AsSn

Glu

Gly

Asn

390

Phe

Asn

Arg

Asn

Ile

Leu

Asn

Gln

Gly

Thr

Ser

Gln

375

Gln

Asp

Gly

Tyr

Ala

455

Phe

Gly

Thr

Met

Asn

535

Ile

Leu

Tyr

Gly

Asn

INR-B-0018-PCT1-SEQ_ST25

AsSn

360

Tyr

Pro

Leu

Ile

Ser

440

val

Leu

Lys

val

GIn

520

Asp

Glu

Leu

Leu

345

Lys

Lys

Leu

Ala

Asn

Thr

Asp

Gln

Lys

Phe

Trp

Leu

Asp

Gly Asn

Ile Asp

Lys Gly

Thr Gly

410

Tyr Tyr

Thr Gly

Asn Leu

Ala Glu

475

Trp val

Trp Pro

Ile Gly

Leu val

Lys val

555

Ala Pro
570

Asn val

ser Tyr

Tyr Arg
Pge p

350

Leu val Ser

Gly

380

Leu

Ile

Phe

Pro

Ser

460

Thr

Ala

AsSn

Ile

Leu

540

Ser

Asn

Asp

Gln

Thr

365

Asp

Tyr

Asp

val

445

Ala

Trp

Ser

Lys

val

525

Asn

Glu

Gly

Ser

Asn

605

His

Lys

Ser

val

Gln

430

val

Ash

Tyr

Thr

510

Asp

Lys

Thr

Asn

Glu

590

Ser

Asn

val

val

Ile

Lys

Asn

Arg

Asn

Gly

Gly

Gln

575

Tyr

Asp

Gly

val

Tyr

Asn

400

Gly

Asn

Asp

Phe

Pro

480

Lys

Gln

Ser

Ala

Asn

560

Pro

Pro

Leu

Leu



Glu

625

Ala

Thr

Ile

Asp

Ile

705

Lys

Ser

Ile

Gln

His

785

Ile

Gln

val

Leu

Gln

865

Ser

610

Phe

Glu

Ala

ser

Lys

Ser

Gln

Leu

Asn

Ser

770

Ala

val

Leu

Lys

Thr

850

Asp

Ile

Leu

GlIn

Asn

Phe

675

Met

Ile

Ser

ser

Ser

755

Ser

Asn

Gln

Lys

Asn

Tyr

Tyr

Leu

Leu

Tyr

val

Ala

740

Leu

Asp

Asp

Asn

Asn

820

Tyr

Lys

Gly

Tyr

Ala

Asn

645

Ser

Asp

Gly

Glu

Leu

725

Asn

Glu

Lys

Lys

Asn

805

Gly

Asn

Asp

Asp

Asn

Asn

630

Trp

Asn

Pro

Leu

Ala

710

val

Ala

Lys

Asp

790

Pro

Leu

Gln

Thr

870

Ala

615

Asp

Leu

Ala

Gln

Thr

695

Pro

Glu

Thr

Leu

Ser

775

Ile

Asn

Lys

Tyr

val

855

Leu

Ile

INR-B-0018-PCT1-SEQ_ST25

val Asp Asn Ser

Tyr

Asn

Ile

680

Asp

Lys

ser

Leu

val

760

Ser

Gln

Ile

Ala

Asn

840

Pro

Asp

Glu

Tyr

Phe

665

Ala

Asn

Gly

Asn

745

Ala

Thr

Asp

Ser

Phe

825

Ile

Arg

Gly

Gln

635

Leu Met
650

Asp Ser

Lys Lys

Glu Ala

Glu Thr
715

Trp Arg
730

Lys Leu

Asp Asp

Ile Pro

Thr val
795

Met Ser
810

Tyr Glu

Pro Ser

val Phe

Gly Gln

875

Met Met
Pge p

620

Asn Pro val

Asn

Met

Ala

val

700

Pro

Asp

Asp

Leu

Asn

780

Ile

Asp

Asp

Ala

Lys

Phe

Arg

Tyr

685

Ala

Ile

Arg

Pro

val

765

Tyr

His

Phe

Gln

TYyr

845

Gly

Met

Ala

Gly

Ile

670

Asp

Asn

Thr

Met

Asp

AsSn

Ser

Ile

Thr

His

830

Ala

ASp

Ala

Arg

val

Gln

655

Asp

Leu

Gln

val

Lys

Pro

Arg

Ile

Met

Met

815

Gln

Leu

Met

Thr

Leu

Gln

640

Ile

Ala

Leu

His

Glu
720

Ser

val

Lys

GIn

Ser

Leu

Tyr

Lys

Lys



INR-B-0018-PCT1-SEQ_ST25
890

885 895

Tyr val Ala Gly Gly Gln ITe Met Ala val Thr Lys Ile Lys Asn Asp
900 905 910

Gly Ile Asn Lys Asp Gly Thr Asn Lys Ser Gly Glu val Leu Thr Ser
915 920 925

val Arg Phe Gly Lys Asp Ile Met Asp Ala Gln Gly GIn Gly Thr Ala
930 935 940

Glu Ser Arg Asn GIn Gly Ile Gly val Ile val Ser Asn Ser Ser Gly
945 950 955 960

Leu Glu Leu Lys Asn Ser Asp Ser Ile Thr Leu His Met Gly Ile Ala
965 970 975

His Lys Asn Gln Ala Tyr Arg Ala Leu Met Leu Thr Asn Asp Lys Gly
980 985 990

Ile val Asn Tyr Asp GIn Asp Asn Asn Ala Pro Ile Ala Trp Thr Asn
995 1000 1005

Asp His Gly Asp Leu ITe Phe Thr Asn GIn Met Ile Asn Gly Gin
1010 1015 1020

Ser Asp Thr Ala val Lys Gly Tyr Leu Asn Pro Glu Vval Ala Gly
1025 1030 1035

Tyr Leu Ala val Trp val Pro val Gly Ala Asn Asp Asn Gln Asp
1040 1045 1050

Ala Arg Thr val Thr Thr Asn Gln Lys Asn Thr Asp Gly Lys val
1055 1060 1065

Leu His Thr Asn Ala Ala Leu Asp Ser Lys Leu Met Tyr Glu Gly
1070 1075 1080

Phe Ser Asn Phe Gln Lys Met Pro Thr Arg Gly Asn GIn Tyr Ala
1085 1090 1095

Asn val 1Ile Ile Ala Lys Asn 1Ile Asp Leu Phe Lys Ser Trp Gly
1100 1105 1110

Ile Thr Asp Phe Glu Leu Ala Pro Gln Tyr Arg Ser Ser Asp Gly
1115 1120 1125

Lys Asp Ile Thr Asp Arg Phe Leu Asp Ser Ile val GIn Asn Gly
1130 1135 1140

Tyr Gly Leu Ser Asp Arg Tyr Asp Leu Gly Phe Lys Thr Pro Thr
Pge p



Lys

His

Ile

val

Gly

Glin

Tyr

Ser

Asn

Asn

Leu

Glu

TYr

Ser

Asp

ser

Leu

1145

Tyr
1160

Gln
1175

Tyr
1190

Asn
1205

Thr
1220

Ala
1235

Pro
1250

Thr
1265

Ile
1280

Pro
1310

ser
1325

Asn
1340

Gln
1355

Tyr
1370

Lys
1385

Gln

Gly

Ala

Gly

Ile

Gln

Lys

Gly

Lys

Pro

Gln

Thr

val

Met

Glu

Glu

Gly

Gly

Thr

Gly

Leu

Asn

Met

Tyr

Leu

Ile

Gln

Tyr

Gln

Asn

Tyr

Gly

Gly

val

Gln

Asp

Met

His

Gly

Thr

Gly

Leu

Lys

val

Phe

Leu

Tyr

His

Gln

Gln

ser

Lys

Gln

Ser

Ala

Asp

val

Gly

Leu

Glu

Gly

His

val

Lys

Asn

Ile

Gln

Trp

Leu

INR-B-0018-PCT1-SEQ_ST25

1150

Asp
1165

val
1180

Asp
1195

Thr
1210

val
1225

Glu
1240

Asp
1255

Trp
1270

Met
1285

Ile
1300

Ser
1315

Tyr
1330

Leu
1345

Lys
1360

val
1375

Asn
1390

Trp

Leu Arg Lys

Met

Lys

Lys

Asn

Tyr

ser

Ser

Gly

Leu

Asn

Phe

Pro

Thr

Gln

Leu

val

Ala

Glu

Leu

ser

Leu

Asn

Ala

Tyr

Asp

Asp

Ile

Asn

Gln

val

Ile

Asp

Asp Phe

val val

val val

val Gly

Asp Thr

Gly Gln

Lys Tyr

val Leu

Lys Glu

Pro Glu

Gly Asn

Thr val

Gln Ser

Thr Arg

Thr Phe

ser Arg
Pge p

1155

1170

val
1185

Ser
1200

Asp
1215

Ile
1245

Lys
1260

Leu
1275

Lys
1290

Thr
1320

ser
1335

Ser
1350

Gln
1380

Ala
1395

Ala

Ala ITe Glu

Ala

Ala

Pro

Gly

Ser

Ile

Asn

Asp

Gln

Gln

Asp

Leu

val

Tyr

Gly

Leu

Arg

Asn

Gln

Arg

Asp

Lys

Asp

Gly

Trp

Tyr

Ile

Ala

Ile

Thr

Thr

Gly

Thr

Leu

Gln

His

Tyr

Tyr

Leu

Leu

Ser

Asn

ser

Gly

Thr

Asn

Ser

Asp

Asp

Met



Thr

Asn

Gly

val

Leu

Leu

Asn

Arg

Asn

Thr

Asp

Gln

Asn

Ala

1400

Pro
1415

Arg
1430

Tyr
1445

Thr
1460

Ile
1475

Asn
1490

Thr
1505

Gln
1520

Gln
1535

val
1550

Asn
1565

Leu
1580

Ala
1595

Asp
1610

<210> 15
<211> 53

<212>
<213>

<220>

<223>

<400> 15

Phe

Asn

Gln

Ile

Ser

Thr

Thr

Pro

Thr

Trp

His

Tyr

Pro

Tyr

22

DNA
Artificial Sequence

Lys

Asp

Leu

Ala

Phe

Asn

Ser

Gly

val

Ser

Ala

val

Tyr

Thr

Gly

Ala

Gly

Asn

Phe

AsSn

Tyr

Thr

Gln

Leu

Asn

Arg

Met

Leu

Gly

val

Gly

Thr

Leu

Lys

val

val

Ala

Ser

Gly

INR-B-0018-PCT1-SEQ_ST25

1405

Asn
1420

Phe
1435

Met
1450

Ala
1465

Thr
1480

His
1495

Asp
1510

Leu
1525

Ser
1540

val
1555

Gln
1570

Asn
1585

Gln
1600

Gln Ile Ser

Leu

Ser

Asn

Gln

Asp

Gly

Ala

Gln

Leu

Met

Gly

Gly

Asn

Asn

val

Tyr

Met

Leu

Gly

Gln

Gly

Gln

Arg

Ser

Ala

Gln

Ser

Trp

Asn

Phe

Leu

Tyr

Gly

val

Asn

Gln

1410

Phe Ile
1425

Pro Tyr
1440

Tyr Lys
1455

Gly Lys
1470

Ile Asp
1485

Gln Lys
1500

Leu Asn
1515

Ala Lys
1530

Phe Asp
1545

Gln Thr
1560

ser Asp
1575

Asp G1

Leu Ile
1605

Pge p

Ser

Gln

Gly

Asp

ser

val

Ala

Asn

Asp

val

Thr

Leu

Gly

Tyr

val

Gln

Trp

Gln

Phe

Pro

Tyr

Gln

Trp

Ser

Phe

Met

optimized Leuconostoc fallax AN optimized sequence

Lys

Gln

Ser

Ala

val

Tyr

Asn

Gly

val

Leu

Thr



atgaagcagc
gtcgcagcaa
actgttgcat
accgataagg
gcacaaacta
gatatgagcg
actgacaaga
gctaccgagg
gtgaagcctg
aacactaacg
acggtcaaaa
gagggtcatt
ctgaccggtc
caactgaaag
ggcaacgcac
tggcaataca
aacctgcagt
gacggtgtga
agcgcaggtg
tggacgtaca
ctgcaatact
ggtgtgacgt
gaaagcggtc
accctgaaag
gtgcaactga
aaaggcaacg
aaacacaacg
ctgactgctg
gcatctacta
caactgaact
gacctgaact
gaaaaacgta
cacggtgaaa

cacggtggtt

aagagagcat
ctctgttcgce
ctgcagacgt
acaaggagcc
ccgataccaa
caactgacaa
aaacgacgga
ctgttaagcc
tcgacactaa
cagacgataa
ccatcgcgaa
acgaggcaca
tgcaaaacat
gcgatatcaa
gtgtctacca
tcagcaaagt
acttcgacat
cttactactt
aatacgttga
gcggtctgga
tcgacgagaa
actacttcga
aatacaaaat
gtctgtacgc
aaggtgcaag
gccagtacca
cagcaaacga
atacttggta
gccaagatct
acctgaaact
ctgaccaagc
tcaccaaagc

ctccatcttt

ggttccaggg

INR-B-0018-PCT1-SEQ_ST25

cactcgtaag
tgcaactctg
acaaaaggat
aatcaagacc
caccaccgac

gaaggtgacc

ggcagttaag

tgtagatact
cactacggac
aaccgccgag
caaacagaaa
aggtgacggt
caacggtaac
agccgtggcet
aaaagtcgcc
cgacaacaaa
gagcaccggt
tgacaaagac
gaaaaaagaa
tggtaaccct
aaacggcgca
acaggataaa
cgacaacgac
tatcaacggt
cgaaaacgct
gtacagcctg
ttacacgcag
ccgtccaact
gcgtccaatg
gatgcagacc
actgctgaac
cggtaactcc
cgtgaaacag

tggttatctg

aagctgtaca
tttgctgcaa
actgtagtgg
gcaggtgcta
aaaaagacca
gagactgtca
cctgtcgata
aacgcaaccg
aagaaggtca
cctgttaaga
ggtgccacgg
tttgtctaca
acccagtact
ggtactgtct
gatggtactt
ccagtggaag
aaccaggtca
agcggtaacg
accgacgcac
gttaagggtc
cagctgaaag
ggcaacctga
aacgtgtact
cagctgaact
aacggtgtgg
atcacgtcca
agcagcttca
gaaatcctga
atcactgtgt
gaaggtctgc
caggctgctc
gactggctga
caggctatct

gcttaccgta

Pge p

aggcgggcaa
tgggtgctgc
taaccgcaga
acgtagtcga
tcgaggtcgg
agagcgtaga
ctaacgctac
ataagaaaac
ctgaggcaat
ctatcagcgc
aggagcaagc
tcactaaaga
tcgatccggce
actacttcga
acagcgagaa
gtctgtacaa
aaaacgacat
gctccgettt
agggtaacca
tgtacgatat
gtggtactgc
tcagcgtggt
acatcgacaa
atttcgacat
gttactattt
ccctggcaaa
ctcataccgt
aaaacggcac
ggtggccaaa
tggattctgg
agactgttca
acgatctgct
ggaacgctga

actctgacct

aagctgggta
tggtgcaact
taagaacacc
taagggtgta
taaaagcgtc
cactagcgct
cgataagaag
caccgaggca
caaaccggtc
aactaaagac
agtcatcact
cggcaaacag
aactggtcaa
caaaaacagc
caacgaacac
cgtgcagggt
ccgtagcegtg
caacgcactg
aaacagctac
caacggttcc
aactgtgaac
caacagcgtg
ccagggcaac
gtccacgggt
cgataaagac
cgctttcagc
ggatggtttc
cacctgggtg
caaaaacgtg
tcaagtgtac
ggtaaacatc
gtacaactct
ctctgaatac

gactccgtat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



gctaactctt
aactctaacc
ggcactgaaa
tctttcgtgg
ctgtctgctt
cagactccgg
atgaaaaact
atgatcaacg
ccgaactaca
atgaaaatcg
gaaaaaggcc
tacaacatcc
ttctacggceg
gacgcgatcg
tctgttacga
cgtttcggta
ggtattggtg
gttctgcaca
aatgatggta
ggcgatctga
tacctgaacc
gatcaggatg
accaatgcgg
ccgaccacca
tcctggggcea
attaacgacc
gacctgggtt
aagaccctgc
ggcctgaata
gtagaagtac
cagaacctgt
gtagacgaaa
tacctgaacg

aacggccagt

cttaccgtca
cgatcgtgca
cgggtaacga
acaaacaggt
ctgacgctgt
ttactactga
ccctgtccaa
acggtaacgt
ccatcgtgca
tgaacaacga
tgtctgcttt
cgtccgegta
atatgtacca
ataccatgat
aaatcaacaa
aaggcgttat
ttgttgtatc
tgggtgccgce
ttaagtcttt
ttttcgacgg
cgcaggttgc
cgcgtaccca
ccctggattc
aagatgaata
ttaccaactt
gcttcattga
ttgaaacccc
accaggcggg
cctctcagga
gttacggcca
acggcggcaa
acggcaacaa
gctccaacgt

atttcaacat

INR-B-0018-PCT1-SEQ_ST25
ttacacgggt atggaatttc tgctggccaa

ggctgaagat
cccgcaagcet
ggctaaaaaa
ggctaacaaa
aaaccacgac
agacgcgtct
ggaccgtgct
tgctcatgac
cccgtecatce
ctacgcggat
tgcggttatg
ggatgacggt
gaaagcccgt
tgccaactcc
ggacgcgacc
taactcttct
gcataaaaac
caacaacgac
tcataacatc
cggttatctg
gccgtctaat
tgaactgatc
taccaacgtt
cgaactggcg
ctccectggtg
gaccaaatac
catgaccgta
agttgtagat
gcacctgaat
atatctggaa
gattgacatt
gaccggcctg

ctccaacacc

ctgaactggc
aatttcgact
gcgtacgaac
cacgtgtcta
gctctgatcg
atcgactcct
aatgactcta

aaagacatcc

tccctggacg.

cagcgttctg
ctgactaaca
cagtatatgg
ctgaaatacg
cagaaatccg
gatgccggtt
ggtctgcagc
caggaatacc
gaagcgccga
gacggtcagg
gcggtttggg

gaaaaatcta
tatgaaggtt
atgatcgcga
ccgcagtacc
cagaacggtt
ggcaccgatc
atggccgatt
gcccagcegtg
gttgtaaact
attctgaaca
gacaccaaaa

ggcatgggct

gacggcaaag

Pge p

tgtattacct
ctatccgtat
tgctgcacga
tcgtggaagc
aatcttactg
ctgctggttc
ctactgaatc
aggacgctgt
gtttcactat
ctgtaaaaca
aagacaccgt
cgaacaaatc
tttccggtgg
gcgaagttct
ctgcggaatc
tgaatgacaa
gtgcgctgat
tcaactacac
aaaacaccgc
ttccgacggg
ccgatggtaa
tttctaattt
aaaacattga
gttcttccga
acggtctgtc
aggatctgcg
atgttgcgaa
taaattctga
ctattggcgg
aactgtaccc
tcaaacagtg
atgttctgaa

ttatgctgcece

cgacgtggac
gatgaacttc
cgacgctatc
catgtacggt
ttctgctgac
gcgtgacact
tctgtctgct
ctccatcttc
gtctaacgtg
ggaacagctg
gtacaaccag
gccgegtact
cctgtactac
tcagaccatg
gacctccgtt
tcgtacccag
cgacaaaatc
gctgaccacg
cgacgacaac
gattcgtggt
tgccaaagat
agttctgcat
ccagccgatg
cctgttcaaa
cggtaaaaac
cgatcgttac
taccgccatt
tcagatctat
taataatgcg
tggcgaatat
ggacctgctg
gtccgcgaaa
agattggtct

ggaacagctg

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080



gtaaaacaca
tccaccattc
caggatggca
aaagttcagg
ttcgatgata
cagaaaccga
tacctgagceg
cagggccagc
acctggtatc
acgaatttta
ggcatgtatc
ttttataatg
tggaatctga
gttattgata
ctgaacgccc
ggccagegeg
accaaagttg
cgcaacgtta
aacgcgccgt
aaacgcgtta
aacctgaaca
<210>
<211>
<212>
<213>
<400>

16
1774
PRT

16

?et Lys GIn Gln Glu Ser Ile
5
Lys Ser Trp val val Ala Ala

Ala Met Gly Ala Ala Gly Ala

35

Lys Asp Thr val val val Thr
50 55

Lys Glu Pro Ile Lys Thr Ala
70

65

tgccggeggt
gtcgtgacgg
atgaaattaa
ttaatcgtca
aagatctgtg
ccaaacactt
cgccgtacaa
tgctggaagt
tggttggcct
gccacaaaac
tgaatgcccc
aaaaactggt
ttaccctgaa
aaaaagttaa
cgtatcgcgce
tacaggtaac
atagcaaaca
gcctgaacgt
atggcaacaa
aagcctccaa

acaaacaggt

20

INR-B-0018-PCT1-SEQ_ST25

tgaaatcggc
cctgtataac
gtgggaacgt
gtatgttgac
ggttgactcc
cgtacagttc
acagaccgaa
tgttggccag
ggatggcaaa
caatattaat
gtatggccag
taccgtttcc
cggcaaaaaa
ccagtccctg
gcagggcgcg
cctgcagcegce
gctgtgggta
taaagttaac
aaaagcgaaa
agaatacaaa

atggattgat

Leuconostoc fallax

Thr

Thr

Thr

40

Ala

Gly

acccagacca
aacatgccgt
cagggctcta
aaacagggcg
aacgcgctgg
ggcatgcgtc
tctaaatggg
tataccaccg
caggtttggg
ctgctgatta
aaaggctaca
cagcagtatt
ctgtgggttg
tacattaaca
aaacgctatg
aaagataccc
gattcccacg
tccagcaaac
cgcattgcga
gatgcgaaag

aaacgtgcgt

Arg Lys Lys
10

Leu Phe Ala

25

Thr val Ala

Asp Lys Asn

Asn val
75

Pge p

Ala

attataccgc
ggggcgttac
cctccgatta
tagtttggaa
tgacggtaaa
agggcaaata
ttgcgtctac
gctccggcag
ttgatagccg
attccgcgac
aacgcgaaac
atgataacaa
attcccgcge
gccgcaacga
cgtccaccaa
acggcgttac
cgtttgcgec
gcaacgatgg
gcaccaaagc
gcgtaacctg

tt

Leu

Ala
30

Ser
45

Thr
60

val

Tyr Lys

Thr Leu

Ala Asp

Thr Asp

Asp Lys

gtatatttct
ggcgaccggc
taatcaccag
cctgattaac
cttcacctcc
cgatggcttt
ccgtacccac
ccgcaaagtt
cgccgttggce
ccgcaatgat
cagctcccgce
aggcgttatt
ctttgcgacg
tggtatgtat
aacctatacc
gtggtatctg
gacgtttacc
catctatctg
gtataacggc

gtacctggtt

Ala
15

Gly
Phe Ala
val
Lys

Asp

val
80

Gly

4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5322



Ala

Gly

val

val

val

145

val

Ile

Lys

Gln

Glu

225

Leu

Ala

val

val

ser

305

ASn

Ile

Gln

Lys

Lys

Lys

Lys

Lys

Thr

Lys

210

Ala

Thr

Thr

Tyr

Ala

290

Lys

Leu

Arg

Thr

ser

Ser

115

Pro

Pro

Pro

Pro

Ile

195

Gly

Gln

Gly

Gly

Tyr

275

Asp

val

Gln

Ser

Thr

val

100

val

val

val

val

val

180

Ser

Ala

Gly

Leu

Gln

260

Phe

Gly

ASp

Tyr

val
340

ASp

85

Asp

Asp

Asp

Asp

165

Asn

Ala

Thr

Asp

Gln

245

Gln

Asp

Thr

Asn

Phe

325

Asp

Thr

Met

Thr

Thr

Thr

150

Thr

Thr

Thr

Glu

Gly

Asn

Leu

Lys

Tyr

Lys

310

Asp

Gly

Asn

Ser

Ser

AsSn

135

Asn

Asn

Asn

Lys

Glu

215

Phe

Ile

Lys

AsSn

ser

295

Pro

Met

val
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Thr

Ala

Ala

120

Ala

Ala

Thr

Ala

Asp

200

Gln

val

Asn

Gly

ser

280

Glu

val

Ser

Thr

Thr
Thr
105
Thr
Thr
Thr
Thr
Asp
Thr
Ala

Tyr

Gly

Asn
Glu
Thr

Tyr
345

Asp Lys Lys Thr Ile
90

Asp

Asp

Asp

Asp

Asp

val

val

Ile

Asn

250

Ile

Asn

Asn

Gly

Lys

Lys

Lys

Lys

Lys

Lys

Lys

Ile

Thr

235

Thr

Lys

Ala

Glu

Leu

315

Asn

Lys

Lys

Lys

140

Lys

Lys

Thr

Thr

Thr

220

Lys

Gln

Ala

Arg

His

300

Tyr

Gln

Tyr Phe Asp

Pge p

val

Thr

125

Ala

Thr

val

Ala

Ile

205

Glu

Asp

Tyr

val

val

285

Trp

Asn

val

Lys

Thr

110

Thr

Thr

Thr

Thr

Glu

190

Ala

Gly

Gly

Phe

Ala

270

Tyr

Gln

val

Lys

Glu

95

Glu

Glu

Glu

Glu

Glu

175

Pro

Asn

His

Lys

Asp

255

Gly

Gln

Tyr

Gln

Asn

335

Ser

val

Thr

Ala

Ala

Ala

160

Ala

val

Lys

Tyr

Gln

240

Pro

Thr

Lys

Asp

Gly



Asn

Lys

Ala

Leu

Asn

Leu

465

val

Phe

Ser

Thr

Thr

545

Ala

Asn

Leu

Leu

Gly

Glu

370

Leu

Gln

Thr

Ile

450

Tyr

GIn

Asp

Thr

Gln

530

Trp

Ser

Lys

Leu

Asn
610

Ser

355

Thr

Asp

Tyr

val

Ser

435

Asn

Ala

Leu

Lys

Leu

515

Ser

Tyr

Thr

Asn

595

GIn

Ala

Asp

Gly

Phe

Asn

420

val

val

Ile

Lys

Asp

500

Ala

Ser

Arg

Ser

val

580

ser

Ala

Phe

Ala

Asn

Gly

val

TYyr

Asn

Gly

Lys

Asn

Phe

Pro

Gln

565

Gln

Gly

Ala

Asn

Gln

Pro

390

Glu

val

Asn

Tyr

Gly

Ala

Gly

Ala

Thr

Thr

550

Asp

Leu

Gln

Gln

Ala

Gly

val

Lys

Thr

ser

Ile

455

Gln

Ser

Asn

Phe

His

Glu

Leu

Asn

val

Thr
615
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360

Asn

Lys

Asn

Tyr

val

440

Asp

Leu

Glu

Gly

Ser

520

Thr

Ile

Arg

Tyr

Tyr

600

val

GIn

Gly

Gly

Tyr

425

Glu

Asn

Asn

AsSn

Gln

505

Lys

val

Leu

Pro

Leu

585

Asp

Gln

Asn Ser

Leu Tyr
395

Ala Gln
410

Phe Glu

Ser Gly

GIn Gly

Tyr Phe
475

Ala Asn
490

Tyr Gln

His Asn

Asp Gly

Lys Asn

555

Met Ile
570

Lys Leu

Leu Asn

val Asn

Pge p

Tyr

380

Asp

Leu

Gln

Gln

ASn

460

Asp

Gly

Tyr

Ala

Phe

540

Gly

Thr

Met

ser

Ile
620

Trp

Ile

Lys

Asp

Tyr

445

Thr

Met

val

Ser

Ala

525

Leu

Thr

val

Gln

Leu Ser Ala Gly Glu Tyr val
365

Thr

Asn

Gly

430

Lys

Leu

Ser

Gly

Leu

510

Asn

Thr

Thr

Trp

Thr

590

Gln

Lys

Glu

Tyr

Gly

Gly

Ile

Lys

Thr

Tyr

495

Ile

Asp

Ala

Trp

Trp

Glu

Ala

Arg

Lys

sSer

Ser

400

Thr

Asn

Asp

Gly

Tyr

Thr

Tyr

Asp

val

560

Pro

Gly

Leu

Ile



Thr

625

His

ASp

Arg

Thr

Ile

705

Gly

Ile

Glu

Asn

Thr

785

Met

Ser

Ser

His

Asn

865

Glu

Lys

Gly

Ser

Asn

Gly

690

val

Thr

Asp

Leu

Lys

Leu

Thr

Lys

Ala

Glu

Glu

Ser

675

Met

'G1n

Glu

Ala

Leu

755

His

Glu

Asn

Ser

Thr

835

Lys

Asp

Gly

Gly

Thr

Tyr

660

Asp

Glu

Ala

Thr

Ile

740

val

Asn

Ser

Ala

820

Glu

ASp

Pro

Leu

Asn

Pro

645

Leu

Phe

Glu

Asp

Ser

His

Leu

805

Met

ser

Ile

Ser

Ser
885

ser

630

Ser

Gly

Thr

Leu

710

Asn

Phe

Met

Ile

790

ser

Ile

Ser

Gln

Ile

870

Ala

Asp

Phe

Gly

Pro

Leu

695

Leu

Asp

val

Tyr

val

775

Ala

Lys

Asn

Ile

Asp

Ser

Phe
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Trp Leu Asn Asp Leu Leu Tyr Asn Ser

val

Trp

Tyr

680

Ala

Asn

Pro

Asp

Gly

Glu

Leu

Asp

Asp

Phe

840

Ala

Leu

Tyr

Lys

Phe

665

Ala

Asn

Trp

Gln

Ala

Ile

Ala

Gly

Pro

val

Asp

Ala

635

Gln Gln
650

GIn Gly

Asn Ser

Asp val

Leu Tyr
715

Ala Asn
730

Gln val

Ser Ala

Ser Ala

Glu Sser
795

Ser Ile
810

Asn val

Asn Tyr

Ser Asn

Gly Phe
875

Asp Gln
890

Pge p

Ala

Gly

Ser

Asp

700

Tyr

Phe

Ala

Ser

780

Tyr

Asp

Asp

Thr

val

860

Thr

Arg

Ile

Tyr

Tyr

685

Asn

Leu

Asp

Lys

Asp

Gln

Trp

Ser

Arg

Ile

845

Met

Met

Ser

Trp

Leu

670

Arg

ser

Met

Ser

Lys

750

Ala

Thr

Arg

Ser

Ala

830

val

Lys

Glu

Ala

Asn

655

Ala

His

AsSn

Asn

val

Pro

Asp

Ala

815

Asn

His

Ile

GIn

val
895

640

Ala

Tyr

Tyr

Pro

Phe

720

Arg

Tyr

val

Thr

800

Gly

Asp

Ala

val

Leu

880

Lys
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GIn Tyr Asn GIn Tyr Asn Ile Pro Ser Ala Tyr Ala val Met Leu Thr
900 905 910

Asn Lys Asp Thr val Pro Arg Thr Phe Tyr Gly Asp Met Tyr GIn Asp
915 920 925

Asp Gly GIn Tyr Met Ala Asn Lys Ser Leu Tyr Tyr Asp Ala Ile Asp
930 935 940

Thr Met Met Lys Ala Arg Leu Lys Tyr val Ser Gly Gly Gln Thr Met
945 950 955 960

ser val Thr Lys ITe Asn Asn Ala Ash Ser Gln Lys Ser Gly Glu val
965 970 975

Leu Thr Ser val Arg Phe Gly Lys Gly val Met Asp Ala Thr Asp Ala
980 985 990

Gly Ser Ala Glu Ser Arg Thr GIn Gly Ile Gly val val val Ser Asn
995 1000 1005

ser ser Gly Leu Gln Leu Asn Asp Ash Asp Lys Ile val Leu His
1010 1015 1020

Met Gly Ala Ala His Lys Asn GIn Glu Tyr Arg Ala Leu Met Leu
1025 1030 1035

Thr Thr Asn Asp Gly Ile Lys Ser Phe Asn Asn Asp Glu Ala Pro
1040 1045 1050

ITe Asn Tyr Thr Asp Asp Asn Gly Asp Leu Ile Phe Asp Gly His
1055 1060 1065

Asn Ile Asp Gly GIn Glu Asn Thr Ala Ile Arg Gly Tyr Leu Asn
1070 1075 1080

Pro GIn val Ala Gly Tyr Leu Ala val Trp val Pro Thr Gly Ala
1085 1090 1095

Lys Asp Asp Gln Asp Ala Arg Thr Gln Pro Ser Asn Glu Lys Ser
1100 1105 1110

Thr Asp Gly Lys val Leu His Thr Asn Ala Ala Leu Asp Ser Glu
1115 1120 1125

Leu ITe Tyr Glu Gly Phe Ser Asn Phe Gln Pro Met Pro Thr Thr
1130 1135 1140

Lys Asp Glu Tyr Thr Asn val Met Ile Ala Lys Asn Ile Asp Leu
1145 1150 1155

Pge p



Phe

Arg

Leu

Phe

Ala

Tyr

val

Arg

Glu

Lys

Asp

Gly

Trp

val

Ile

Arg

Thr

Lys
1160

Ser
1175

val
1190

Glu
1205

Ile
1220

val
1235

Leu
1295

Ile
1310

ser
1325

Ser
1340

Met
1355

Ser

Ser

Gln

Thr

Lys

Ala

Ala

Gly

Gln

Tyr

Asp

Asn

Asn

Leu

Thr

Asp

Gln

Trp

Asp

Asn

Pro

Thr

AsSn

Gln

Gln

Asn

Pro

Thr

val

Gly

Pro

Gln

Gly

Asp

Gly

Gly

Gly

Thr

Leu

Gln

Arg

His

Leu

Asp

Lys

Thr

GIn

Glu

Thr

Leu

Gly

Ile

Lys

Tyr

Lys

His

Ile

val

Leu

TYyr

Leu

Ile

Gly

Tyr

Gln

AsSn

Tyr

Asn
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Thr
1165

Asn
1180

Gln
1225

Tyr
1240

Asn
1255

Asn
1270

Gly
1285

Leu
1300

Lys
1315

Leu
1330

Phe
1345

Leu
1360

Tyr
1375

Asn
1390

Glu
1405

Asn Phe Glu Leu Ala

Ile

Leu

Gly

Ala

Gly

Ser

val

Gly

val

Gln

Gly

Asn

val

Thr

Asn

Ile

AsSn

ser

Thr

Gly

Leu

Asp

val

Lys

Asp

Trp

Met

Ile

Lys

Ala

Met

LyS

Asp Arg

Asp Arg

Asp Gln

Met Thr

Asn Thr

Asn Asn

Asn Ser

Tyr Leu

Glu Asn

Ser Ala

Gly Tyr

Ser Asn

His Met

Tyr Ile

Pro Trp

Trp Glu

Pge p

1170

Phe
1185

Tyr
1200

Asp
1215

val
1230

Ser
1245

Ala
1260

Ile
1275

Glu
1290

val
1335

Thr
1350

Pro
1365

Ser
1380

Gly
1

Arg
1410

Pro

Ile

Asp

Leu

Met

Gln

val

Gly

Asn

Tyr

Leu

Asp

Ala

Ser

val

Gln

Gln

Asp

Leu

Arg

Ala

Glu

Gly

Leu

Lys

Leu

Lys

Gly

val

Thr

Thr

Gly

Tyr

Ser

Gly

Thr

Asp

val

val

Gly

Asn

Ile

ASn

Asp

Lys

Glu

Ile

Ala

ser



Thr

val

Lys

Thr

Gln

Thr

Leu

Lys

val

Ile

Leu

sSer

Tyr

Lys

Lys

Met

Ala

Ser
1415

Asp
1430

Asp
1445

Ser
1460

Glu
1490

Leu
1505

val
1520

Asp
1535

Asn
1550

Asn
1565

Arg
1580

ASp
1595

Lys
1610

Ser
1655

Asp

Lys

Leu

Gln

Lys

Ser

Glu

Thr

ser

Leu

Ala

Phe

Asn

Leu

val

Leu

Thr

Tyr

GIn

Trp

Lys

Tyr

Lys

val

Trp

Arg

Leu

Pro

Tyr

Lys

Trp

Asn

Asn

Lys

Asn

Gly

val

Pro

Asp

Trp

val

Tyr

Ala

Ile

Tyr

Asn

Gly

val

Gln

Ala

Thr

His

val

Asp

Thr

Gly

val

Gly

Leu

val

Asn

Gly

Glu

val

Asp

Ser

Pro

Tyr
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GIn
1420

val
1435

Ser
1450

Lys
1465

Phe
1480

Ala
1495

Gln
1510

val
1525

Gly
1540

ser
1555

Gln
1570

Lys
1585

Ile
1600

Ser
1615

Leu
1630

Tyr
1645

Thr
1660

Lys val Gln val Asn

Trp

Asn

Tyr

Ser

Tyr

Gly

Thr

Ala

Lys

Leu

Trp

Arg

Tyr

Arg

Gly

Asn

Ala

Phe

Leu

Thr

Thr

Leu

Asn

Thr

Gly

val

Asn

Ala

Ala

Gln

Leu Ile

Leu val

val Gln

Ser Ala

Arg Thr

Thr Gly

Asp Gly

Phe Ser

Arg Asn

Tyr Lys

Thr val

Leu Ile

Phe Ala

Asn Ser

Gln Gly

Arg val

Pge p

1425

Asn
1440

Thr
1455

Phe
1470

Pro
1485

His
1500

ser
1515

Lys
1530

His
1545

Asp
1560

Arg
1575

Ser
1590

Thr
1605

Thr
1620

Arg
1635

Ala
1650

Gln
1665

Arg

Phe

val

Gly

Tyr

Gln

Gly

Gln

Lys

Gly

Glu

Gln

Leu

val

Asn

Lys

val

Gln

Asp

Asn

Met

Lys

Gly

Ser

val

Thr

Met

Thr

Gln

Asn

Ile

Asp

Arg

Thr

Tyr

Asp

Phe

Arg

Gln

Gln

Arg

Trp

Asn

Tyr

Ser

Tyr

Gly

Asp

Gly

Tyr

Leu



GIn Arg
167

Asp Ser
168

Phe Thr

Lys
0

Lys
5

Arg

1700

Arg Asn

Asp

1715

Ala Lys
173

Lys Ala
174

Leu val
176

Phe

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

<220>
<223>

<400>

Arg
0

ser
5

Asn
0

17
7
PRT

Asp

Gln

AsSn

Gly

Ile

Lys

Leu

Thr

Leu

val

Ile

Ala

Glu

Asn

His

Trp

Ser

Tyr

Ser

Tyr

Asn

INR-B-0018-PCT1-SEQ_ST25

Gly val Thr Trp Tyr Leu

1675

val
1690

Leu
1705

Leu
1720

Thr
1735

Lys
1750

Lys
1765

Artificial Sequence

enzymatic domain

17

Ala Asp Phe val Ala Asn Gln
1 5

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

<220>
<223>

<400>

1

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

<220>

18
11
PRT

Artificial Sequence

Enzymatic domain

18

19
11
PRT

Artificial Sequence

Asp

Asn

Asn

Lys

AsSp

Gln

ser

val

Ala

Ala

Ala

val

His Ala

Lys val

Pro Tyr

Tyr Asn

Lys Gly

Trp Ile

Ser Met Arg Ile Asp Ala Ile Ser Phe {81 Asp
5

Pge p

1680

Phe
1695

Asn
1710

val
1755

Asp
1770

Thr

Ala

ser

ASn

Lys

Thr

Lys

Lys

Pro

Ser

Lys

Arg

Trp

Arg

val

Thr

Lys

Lys

val

Tyr

Ala



INR-B-0018-PCT1-SEQ_ST25
<223> Enzymatic domain

<400> 19
His Ile Ser Ile val Glu Ala Pro Lys Gly Glu
1 5 10

<210> 20

<211> 15

<212> PRT

<213> Artificial Sequence

<220>

<223> Enzymatic domain

<400> 20

IlTe val His Ala His Asp Lys Asp Ile GIn Asp Thr val Ile His
1 5 10 15
<210> 21

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Enzymatic domain

<400> 21

Ala Asp Tyr val Ala Asn GIn
1 5

<210> 22

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Enzymatic domain

<400> 22

Ser Ile Arg Ile Asp Ala Ile Ser Phe val Asp
1 5 10
<210> 23

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Enzymatic domain

<400> 23

His val Ser Ile val Glu Ala Ser Ala Asp Gln
1 5 10
<210> 24

<211> 15

<212> PRT

<213> Artificial Sequence
Pge p



INR-B-0018-PCT1-SEQ_ST25

<220>
<223> Enzymatic domain
<400> 24

Ile val His Ala His Asp Lys Asp Ile Gln Asp Ala val Ser Asn
1 5 10 15

Pge p



