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Asp

Ala

775

Pro

Leu

Tyr

Ser

Ser

855

Phe

Lys

Pro

Val

Ile

935

Arg

Leu

760

Lys

Lys

Asn

Gln

Asp

840

His

His

Phe

Ile

Ile

920

Gln

Val

Lys

Thr

Ser

Lys

Glu

825

Glu

Glu

Val

Asn

Ile

905

Asp

Gln

Ala

Gln

Ser

Arg

Lys

810

Leu

Ala

Ile

Pro

Gln

890

Gly

Ser

Phe

Ala

Gly
970

Ile

Met

795

Leu

Tyr

Arg

Ile

Ile

875

Arg

Ile

Thr

Asp

Arg

955

Tyr

Lys

780

Lys

Lys

Asp

Ala

Lys

860

Thr

Val

Asp

Gly

Tyr

940

Gln

Leu

765

Leu

Arg

Asp

Tyr

Leu

845

Asp

Leu

Asn

Arg

Lys

925

Gln

Ala

Ser

Asn

Met

Gln

Val

830

Leu

Arg

Asn

Ala

Gly

910

Ile

Lys

Trp

Gln

Gly

Ala

Lys

815

Asn

Pro

Arg

Tyr

Tyr

895

Glu

Leu

Lys

Ser

Val
975

Gln

His

800

Thr

His

Asn

Phe

Gln

880

Leu

Arg

Glu

Leu

Val

960

Ile



His Glu Ile Val Asp Leu Met Ile His Tyr Gln Ala Val Val Val Leu
980 985 990

Glu Asn Leu Asn Phe Gly Phe Lys Ser Lys Arg Thr Gly Ile Ala Glu
995 1000 1005

Lys Ala Val Tyr Gln Gln Phe Glu Lys Met Leu Ile Asp Lys Leu
1010 1015 1020

Asn Cys Leu Val Leu Lys Asp Tyr Pro Ala Glu Lys Val Gly Gly
1025 1030 1035

Val Leu Asn Pro Tyr Gln Leu Thr Asp Gln Phe Thr Ser Phe Ala
1040 1045 1050

Lys Met Gly Thr Gln Ser Gly Phe Leu Phe Tyr Val Pro Ala Pro
1055 1060 1065

Tyr Thr Ser Lys Ile Asp Pro Leu Thr Gly Phe Val Asp Pro Phe
1070 1075 1080

Val Trp Lys Thr Ile Lys Asn His Glu Ser Arg Lys His Phe Leu
1085 1090 1095

Glu Gly Phe Asp Phe Leu His Tyr Asp Val Lys Thr Gly Asp Phe
1100 1105 1110

Ile Leu His Phe Lys Met Asn Arg Asn Leu Ser Phe Gln Arg Gly
1115 1120 1125

Leu Pro Gly Phe Met Pro Ala Trp Asp Ile Val Phe Glu Lys Asn
1130 1135 1140

Glu Thr Gln Phe Asp Ala Lys Gly Thr Pro Phe Ile Ala Gly Lys
1145 1150 1155

Arg Ile Val Pro Val Ile Glu Asn His Arg Phe Thr Gly Arg Tyr
1160 1165 1170

Arg Asp Leu Tyr Pro Ala Asn Glu Leu Ile Ala Leu Leu Glu Glu



1175 1180 1185

Lys Gly 1Ile Val Phe Arg Asp Gly Ser Asn Ile Leu Pro Lys Leu
1190 1195 1200

Leu Glu Asn Asp Asp Ser His Ala Ile Asp Thr Met Val Ala Leu
1205 1210 1215

Ile Arg Ser Val Leu Gln Met Arg Asn Ser Asn Ala Ala Thr Gly
1220 1225 1230

Glu Asp Tyr Ile Asn Ser Pro Val Arg Asp Leu Asn Gly Val Cys
1235 1240 1245

Phe Asp Ser Arg Phe Gln Asn Pro Glu Trp Pro Met Asp Ala Asp
1250 1255 1260

Ala Asn Gly Ala Tyr His Ile Ala Leu Lys Gly Gln Leu Leu Leu
1265 1270 1275

Asn His Leu Lys Glu Ser Lys Asp Leu Lys Leu Gln Asn Gly Ile
1280 1285 1290

Ser Asn Gln Asp Trp Leu Ala Tyr Ile Gln Glu Leu Arg Asn
1295 1300 1305

216> 3

<211> 1300

<212> PRT

<213> Francisella novicida

<400> 3
Met Ser Ile Tyr Gln Glu Phe Val Asn Lys Tyr Ser Leu Ser Lys Thr
1 5 10 15

Leu Arg Phe Glu Leu Ile Pro Gln Gly Lys Thr Leu Glu Asn Ile Lys
20 25 30

Ala Arg Gly Leu Ile Leu Asp Asp Glu Lys Arg Ala Lys Asp Tyr Lys
35 40 45



Lys

Ile

65

Asp

Asp

Ile

Asp

Ser

145

Asp

Thr

Asn

Pro

Ala

225

Glu

Val

Ala

50

Leu

Val

Phe

Lys

Ala

130

Lys

Ile

Tyr

Asp

Lys

210

Pro

Leu

Phe

Lys

Ser

Tyr

Lys

Asp

115

Lys

Asp

Asp

Phe

Ile

195

Phe

Glu

Thr

Ser

Gln

Ser

Phe

Ser

100

Ser

Lys

Asn

Glu

Lys

180

Pro

Leu

Ala

Phe

Leu
260

Ile

Val

Lys

85

Ala

Glu

Gly

Gly

Ala

165

Gly

Thr

Glu

Ile

Asp

245

Asp

Ile

Cys

70

Leu

Lys

Lys

Gln

Ile

150

Leu

Phe

Ser

Asn

Asn

230

Ile

Glu

Asp

55

Ile

Lys

Asp

Phe

Glu

135

Glu

Glu

His

Ile

Lys

215

Tyr

Asp

Val

Lys

Ser

Lys

Thr

Lys

120

Ser

Leu

Ile

Glu

Ile

200

Ala

Glu

Phe

Tyr

Glu

Ser

Ile

105

Asn

Asp

Phe

Ile

Asn

185

Lys

Gln

Lys

Glu
265

His

Asp

Asp

90

Lys

Leu

Leu

Lys

Lys

170

Arg

Arg

Tyr

Ile

Thr

250

Ile

Gln

Leu

75

Asp

Lys

Phe

Ile

Ala

155

Ser

Lys

Ile

Glu

Lys

235

Ser

Ala

Phe

60

Leu

Asp

Gln

Asn

Leu

140

Asn

Phe

Asn

Val

Ser

220

Lys

Glu

Asn

Phe

Gln

Asn

Ile

Gln

125

Trp

Ser

Lys

Val

Asp

205

Leu

Asp

Val

Phe

Ile

Asn

Leu

Ser

110

Asn

Leu

Asp

Gly

Tyr

190

Asp

Lys

Leu

Asn

Asn
270

Glu

Tyr

Gln

95

Glu

Leu

Lys

Ile

Trp

175

Ser

Asn

Asp

Ala

Gln

255

Asn

Glu

Ser

80

Lys

Tyr

Ile

Gln

Thr

160

Thr

Ser

Leu

Lys

Glu

240

Arg

Tyr



Leu

Phe

Asn

305

Met

Phe

Gln

Ser

Lys

385

Asp

Val

Pro

Lys

Lys
465

Asn

Val

290

Leu

Ser

Val

Ser

Ile

370

Leu

Leu

Leu

Ser

Tyr

450

His

Gln

275

Asn

Tyr

Val

Ile

Phe

355

Lys

Asp

Ser

Glu

Lys

435

Leu

Arg

Ser

Gly

Ser

Leu

Asp

340

Tyr

Glu

Leu

Gln

Tyr

420

Lys

Ser

Asp

Gly

Glu

Gln

Phe

325

Lys

Glu

Thr

Ser

Gln

405

Ile

Glu

Leu

Ile

Ile

Asn

Gln

310

Lys

Leu

Gln

Leu

Lys

390

Val

Thr

Gln

Glu

Asp
470

Thr

Thr

295

Ile

Gln

Glu

Ile

Ser

375

Ile

Phe

Gln

Glu

Thr

455

Lys

Lys

280

Lys

Asn

Ile

Asp

Ala

360

Leu

Asp

Gln

Leu

440

Ile

Gln

Phe

Arg

Asp

Leu

Asp

345

Ala

Leu

Phe

Asp

Ile

425

Ile

Lys

Cys

Asn

Lys

Lys

Ser

330

Ser

Phe

Phe

Lys

Tyr

410

Ala

Ala

Leu

Arg

Thr

Gly

Thr

315

Asp

Asp

Lys

Asp

Asn

395

Ser

Pro

Lys

Ala

Phe
475

Ile

Ile

300

Leu

Thr

Val

Thr

Asp

380

Asp

Val

Lys

Lys

Leu

460

Glu

Ile

285

Asn

Lys

Glu

Val

Val

365

Leu

Lys

Ile

Asn

Thr

445

Glu

Glu

Gly

Glu

Lys

Ser

Thr

350

Glu

Lys

Ser

Gly

Leu

430

Glu

Glu

Ile

Gly

Tyr

Tyr

Lys

335

Thr

Glu

Ala

Leu

Thr

415

Asp

Phe

Leu

Lys

Ile

Lys

320

Ser

Met

Lys

Gln

Thr

400

Ala

Asn

Ala

Asn

Ala
480



Asn

Asp

Asp

Leu

Ile

545

Phe

Pro

Asp

Trp

Asp

625

Phe

Ile

Phe

Leu

Phe

Asn

Leu

Leu

530

Ser

Tyr

Leu

Glu

Asp

610

Asp

Asp

Val

Phe

Arg
690

Ala

Leu

Leu

515

Asp

Gln

Leu

Tyr

Lys

595

Lys

Lys

Asp

Tyr

Ser

675

Ile

Ala

Ala

500

Gln

Gln

Ser

Val

Asn

580

Phe

Asn

Tyr

Lys

Lys

660

Ala

Arg

Ile

485

Gln

Ala

Thr

Glu

Phe

565

Lys

Lys

Lys

Tyr

Ala

645

Leu

Lys

Asn

Pro

Ile

Ser

Asn

Asp

550

Glu

Ile

Leu

Glu

Leu

630

Ile

Leu

Ser

His

Met

Ser

Ala

Asn

535

Lys

Glu

Arg

Asn

Pro

615

Gly

Lys

Pro

Ile

Ser
695

Ile

Ile

Glu

520

Leu

Ala

Cys

Asn

Phe

600

Asp

Val

Glu

Gly

Lys

680

Thr

Phe

Lys

505

Asp

Leu

Asn

Tyr

Tyr

585

Glu

Asn

Met

Asn

Ala

665

Phe

His

Asp

490

Tyr

Asp

His

Ile

Phe

570

Ile

Asn

Thr

Asn

Lys

650

Asn

Tyr

Thr

Glu

Gln

Val

Lys

Leu

555

Glu

Thr

Ser

Ala

Lys

635

Gly

Lys

Asn

Lys

Ile

Asn

Lys

Leu

540

Asp

Leu

Gln

Thr

Ile

620

Glu

Met

Pro

Asn
700

Ala

Gln

Ala

525

Lys

Lys

Ala

Lys

Leu

605

Leu

Asn

Gly

Leu

Ser

685

Gly

Gln

Gly

510

Ile

Ile

Asp

Asn

Pro

590

Ala

Phe

Asn

Tyr

Pro

670

Glu

Ser

Asn

495

Lys

Lys

Phe

Glu

Ile

575

Tyr

Asn

Ile

Lys

Lys

655

Lys

Asp

Pro

Lys

Lys

Asp

His

His

560

Val

Ser

Gly

Lys

Ile

640

Lys

Val

Ile

Gln



Lys

705

Ile

Phe

Phe

Ile

Leu

785

Pro

Leu

Arg

Ile

Tyr

865

His

Asn

Gly

Asp

Gly

Tyr

Ser

770

Phe

Asn

Gln

Lys

Ala

850

Asp

Cys

Asp

Tyr

Phe

Phe

Arg

755

Glu

Gln

Leu

Asp

Gln

835

Asn

Leu

Pro

Glu

Glu

Tyr

Arg

740

Glu

Ser

Ile

His

Val

820

Ser

Lys

Ile

Ile

Ile
900

Lys

Lys

725

Phe

Val

Tyr

Tyr

Thr

805

Val

Ile

Asn

Lys

Thr

885

Asn

Phe

710

Gln

Ser

Glu

Ile

Asn

790

Leu

Tyr

Pro

Lys

Asp

870

Ile

Leu

Glu

Ser

Asp

Asn

Asp

775

Lys

Tyr

Lys

Lys

Asp

855

Lys

Asn

Leu

Phe

Ile

Thr

Gln

760

Ser

Asp

Trp

Leu

Lys

840

Asn

Arg

Phe

Leu

Asn

Ser

Gln

745

Gly

Val

Phe

Lys

Asn

825

Ile

Pro

Phe

Lys

Lys
905

Ile

Lys

730

Arg

Tyr

Val

Ser

Ala

810

Gly

Thr

Lys

Thr

Ser

890

Glu

Glu

715

His

Tyr

Lys

Asn

Ala

795

Leu

Glu

His

Lys

Glu

875

Ser

Lys

Asp

Pro

Asn

Leu

Gln

780

Tyr

Phe

Ala

Pro

Glu

860

Gly

Ala

Cys

Glu

Ser

Thr

765

Gly

Ser

Asp

Glu

Ala

845

Ser

Lys

Ala

Asn

Arg

Trp

Ile

750

Phe

Lys

Lys

Glu

Leu

830

Lys

Val

Phe

Asn

Asp
910

Lys

Lys

735

Asp

Glu

Leu

Gly

Arg

815

Phe

Glu

Phe

Phe

Lys

895

Val

Phe

720

Asp

Glu

Asn

Tyr

Arg

800

Asn

Tyr

Ala

Glu

Phe

880

Phe

His



Ile Leu Ser Ile Asp Arg Gly Glu Arg His Leu Ala Tyr Tyr Thr Leu
915 920 925

Val Asp Gly Lys Gly Asn Ile Ile Lys Gln Asp Thr Phe Asn Ile Ile
930 935 940

Gly Asn Asp Arg Met Lys Thr Asn Tyr His Asp Lys Leu Ala Ala Ile
945 950 955 960

Glu Lys Asp Arg Asp Ser Ala Arg Lys Asp Trp Lys Lys Ile Asn Asn
965 970 975

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

Ala Lys Leu Val Ile Glu Tyr Asn Ala Ile Val Val Phe Glu Asp Leu
995 1000 1005

Asn Phe Gly Phe Lys Arg Gly Arg Phe Lys Val Glu Lys Gln Val
1010 1015 1020

Tyr GIn Lys Leu Glu Lys Met Leu Ile Glu Lys Leu Asn Tyr Leu
1025 1030 1035

Val Phe Lys Asp Asn Glu Phe Asp Lys Thr Gly Gly Val Leu Arg
1040 1045 1050

Ala Tyr Gln Leu Thr Ala Pro Phe Glu Thr Phe Lys Lys Met Gly
1055 1060 1065

Lys Gln Thr Gly Ile Ile Tyr Tyr Val Pro Ala Gly Phe Thr Ser
1070 1075 1080

Lys Ile Cys Pro Val Thr Gly Phe Val Asn Gln Leu Tyr Pro Lys
1085 1090 1095

Tyr Glu Ser Val Ser Lys Ser Gln Glu Phe Phe Ser Lys Phe Asp
1100 1105 1110

Lys Ile Cys Tyr Asn Leu Asp Lys Gly Tyr Phe Glu Phe Ser Phe
1115 1120 1125



Asp

Ile

Lys

Leu

Glu

Phe

Asn

Ala

Asn

Leu

Gly

Phe

Tyr
1130

Ala
1145

Asn
1160

Glu
1175

Cys
1190

Ala
1205

Ser
1220

Asp
1235

Met
1250

Lys
1265

Lys
1280

Val
1295

<210> 4

<211>
<212>
<213>

Lys

Ser

His

Lys

Ile

Lys

Lys

Val

Pro

Gly

Lys

Gln

1246
PRT
Porphyromonas

Asn

Phe

Asn

Leu

Lys

Leu

Thr

Asn

Gln

Leu

Leu

Asn

Phe

Gly

Trp

Leu

Ala

Thr

Gly

Gly

Asp

Met

Asn

Arg

Gly

Ser

Asp

Lys

Ala

Ser

Thr

Asn

Ala

Leu

Leu

Asn

Asp
1135

Arg
1150

Thr
1165

Asp
1180

Ile
1195

Val
1210

Glu
1225

Phe
1240

Asp
1255

Leu
1270

Val
1285

Asn
1300

macacae

Lys

Leu

Arg

Tyr

Cys

Leu

Leu

Phe

Ala

Gly

Ile

Ala

Ile

Glu

Ser

Gly

Asn

Asp

Asp

Asn

Arg

Lys

Ala

Asn

Val

Ile

Glu

Thr

Tyr

Ser

Gly

Ile

Asn

Lys

Phe

Tyr

Glu

Ser

Ile

Leu

Arg

Ala

Lys

Glu

Gly
1140

Arg
1155

Pro
1170

Tyr
1185

Asp
1200

Leu
1215

Ile
1230

Gln
1245

Tyr
1260

Asn
1275

Glu
1290

Lys

Asn

Thr

Gly

Lys

Gln

Ser

Ala

His

Asn

Tyr

Trp

Ser

Lys

His

Lys

Met

Pro

Pro

Ile

Gln

Phe

Thr

Asp

Glu

Gly

Phe

Arg

Val

Lys

Gly

Glu

Glu



<400>

Met Lys Thr

1

Ser

Asn

Asp

Ile

65

Ser

Lys

Tyr

Trp

Thr

145

Asn

Pro

Met

Lys

Ile

Tyr

50

Ala

Tyr

Thr

Lys

Cys

130

Ser

Glu

Lys

Gly

Thr

Lys

35

Glu

Asn

Ile

Met

Ser

115

Pro

Leu

Ile

Phe

Ala
195

Gln

Ile

20

Lys

Lys

Ile

Gln

Arg

100

Ile

Ala

Val

Thr

Ile

180

Asp

His

Arg

Asn

Leu

Leu

Asn

85

Asp

Phe

Tyr

Pro

Ala

165

Gln

Leu

Phe

Phe

Gly

Lys

Ser

70

Leu

Thr

Lys

Lys

Phe

150

Ser

Asn

Tyr

Phe

Glu

Leu

Lys

55

Ser

Ser

Leu

Lys

Ser

135

His

Ile

Ile

Leu

Glu

Leu

Ile

40

Val

Phe

Glu

Ala

Glu

120

Leu

Glu

Pro

Glu

Glu
200

Asp

Lys

25

Arg

Ile

Ser

Ser

Lys

105

Leu

Cys

Asn

Tyr

Ala

185

Met

Phe

10

Pro

Arg

Asp

Phe

Glu

90

Ala

Val

Lys

Arg

Arg

170

Leu

Met

Thr

Ile

Asp

Glu

Ser

75

Ala

Phe

Lys

Lys

Lys

155

Ile

Cys

Glu

Ser

Gly

Glu

Tyr

60

Glu

Arg

Ser

Lys

Phe

140

Asn

Val

Glu

Asn

Leu

Lys

Gln

45

His

Glu

Ala

Glu

Asp

125

Asp

Leu

His

Leu

Leu
205

Tyr

Thr

30

Arg

Glu

Ile

Lys

Asp

110

Ile

Asn

Tyr

Val

Gln

190

Arg

Ser

15

Leu

Leu

Asp

Leu

Ile

95

Glu

Pro

Phe

Thr

Asn

175

Lys

Asn

Leu

Glu

Asp

Phe

Gln

80

Glu

Arg

Val

Thr

Ser

160

Leu

Lys

Val



Trp

Tyr

225

Val

Glu

Gly

Ser

Leu

305

Asp

Asp

Lys

Lys

Ala

385

Ala

Ala

Pro

210

Asn

Gly

Trp

Leu

Phe

290

Arg

Asp

Pro

Asn

Thr

370

Glu

Glu

Gly

Ser

His

Gly

Ile

Val

275

Ile

Gln

Ala

Glu

Ile

355

Glu

Lys

Leu

Phe

Phe

Leu

Tyr

Asn

260

Phe

Ser

Phe

Ala

Ala

340

Phe

Val

Ile

Asp

Ser

Val

Met

Ser

245

Ile

Leu

Asp

Arg

Ser

325

Ile

Asp

Leu

Ser

Asp

405

Leu

Lys

Val

230

Thr

Tyr

His

Thr

Lys

310

Leu

Tyr

Arg

Met

Lys

390

Leu

Leu

Thr

215

Gln

Glu

Arg

Lys

Leu

295

Leu

Lys

Val

Trp

Pro

375

Gln

Leu

Ser

Pro

Ser

Asp

Gln

Gln

280

Glu

Phe

Asp

Ser

Asn

360

Arg

Ile

Ala

Tyr

Asp

Ser

Gly

Arg

265

Ile

Asn

Trp

Leu

Asp

345

Tyr

Lys

Lys

His

Phe

Asp

Ile

Thr

250

Asn

Leu

Asp

Asn

Phe

330

Ala

Ile

Lys

Lys

Tyr

410

Thr

Leu

Ser

235

Lys

Lys

Ala

Asp

Thr

315

Cys

His

Ser

Glu

Arg

395

Ser

Ser

Cys

220

Glu

His

Glu

Lys

Gln

300

Val

Gly

Leu

Asp

Ser

380

Gln

Glu

Leu

Asn

Tyr

Gln

Met

Val

285

Val

Ser

Leu

Ala

Ala

365

Val

Ser

Glu

Gly

Leu

Asn

Gly

Arg

270

Asp

Phe

Ser

Ser

Thr

350

Ile

Glu

Tyr

Ser

Gly

Lys

Arg

Ile

255

Leu

Ser

Cys

Lys

Gly

335

Ile

Arg

Arg

Ser

Leu

415

Gln

Thr

Phe

240

Asn

Pro

Ser

Val

Glu

320

Tyr

Ser

Arg

Tyr

Leu

400

Pro

Lys



Tyr

Ile

Asp

465

Ser

Phe

Phe

Lys

Ile

545

Trp

Asn

Phe

Met

Phe
625

Leu

Trp

450

Lys

Val

Asp

Tyr

Met

530

Glu

Asp

Gly

Lys

Glu

610

Phe

Val

435

Asp

Asp

Ile

Leu

Ala

515

Tyr

Lys

Lys

Tyr

Thr

595

Tyr

Pro

420

Ser

Glu

Phe

Lys

Leu

500

Leu

Asp

Phe

Asn

Tyr

580

Leu

Lys

Lys

Asp

Val

Thr

Lys

485

Ser

Tyr

Lys

Lys

Lys

565

Tyr

Pro

Gln

Lys

Gly

Leu

Glu

470

Ala

Gly

Thr

Val

Leu

550

Glu

Leu

Lys

Ile

Thr
630

Glu

Ile

455

Lys

Leu

Thr

Asp

Arg

535

His

Leu

Gly

Leu

Ala

615

Lys

Val

440

Ala

Lys

Asp

Gly

Arg

520

Asn

Phe

Asn

Ile

Gly

600

Glu

Pro

425

Ile

Phe

Leu

Ser

Ala

505

Met

Tyr

Asp

Asn

Met

585

Ala

Pro

Ala

Leu

Arg

Gly

Ala

490

Glu

Asp

Leu

Asn

Leu

570

Thr

Glu

Met

Phe

Tyr

Asp

Lys

475

Leu

Ile

Lys

Thr

Pro

555

Ser

Pro

Glu

Leu

Ala
635

Glu

Leu

460

Asp

Arg

Arg

Leu

Lys

540

Ser

Val

Lys

Met

Met

620

Pro

Glu

445

Gln

Glu

Leu

Arg

Lys

525

Lys

Leu

Ile

Gly

Phe

605

Leu

Asp

430

Gly

Val

Glu

Arg

Asp

510

Gly

Pro

Leu

Phe

Lys

590

Tyr

Pro

Gln

Ser

Ile

Ala

Lys

495

Ser

Leu

Tyr

Ser

Arg

575

Asn

Glu

Lys

Ser

Asn

Leu

Val

480

Phe

Ser

Leu

Ser

Gly

560

Gln

Leu

Lys

Val

Val
640



Val

Asn

Thr

Gln

Tyr

705

Val

Ser

Ala

Gly

Thr

785

Lys

Phe

Lys

Ala

Asp

Lys

Val

Tyr

690

Lys

Glu

Pro

Leu

Gly

770

Val

Gly

Thr

Asn

Gln

Ile

Lys

His

675

Arg

Val

Asn

Tyr

Phe

755

Glu

His

Glu

Glu

Lys

835

Asn

Tyr

Asp

660

Glu

Asn

Ser

Gly

Ser

740

Ser

Leu

Pro

Thr

Asp

820

Lys

Asp

Asn

645

Leu

Trp

Ile

Met

Lys

725

Lys

Glu

Phe

Lys

Ser

805

Lys

Ile

Asp

Lys

Tyr

Lys

Gly

Val

710

Leu

Gly

Gln

Tyr

Gly

790

Leu

Phe

Thr

Leu

Lys

Arg

Leu

Glu

695

Asn

Tyr

Ile

Asn

Arg

775

Ile

Phe

Phe

Asn

Gln

Thr

Leu

Phe

680

Phe

Val

Leu

Pro

Gln

760

Lys

Ser

Asn

Phe

Val

840

Ile

Phe

Ile

665

Asn

Phe

Pro

Phe

Asn

745

Ser

Ala

Ile

Tyr

His

825

Asn

Ile

Lys

650

Asp

Phe

Asp

Ala

Gln

730

Leu

Arg

Ser

His

Asp

810

Val

Gln

Gly

Thr

Phe

Ser

Glu

Ser

715

Ile

His

Val

Leu

Lys

795

Leu

Pro

Met

Ile

Gly

Tyr

Phe

Val

700

Tyr

Tyr

Thr

Tyr

His

780

Lys

Val

Ile

Val

Asp

Gln

Lys

Ser

685

Arg

Ile

Asn

Leu

Lys

765

Met

Asn

Lys

Ser

Arg

845

Arg

Lys

Glu

670

Pro

Glu

Asp

Lys

Tyr

750

Leu

Gln

Leu

Asp

Ile

830

Asp

Gly

Gly

655

Ala

Thr

Gln

Glu

Asp

735

Trp

Cys

Asp

Asn

Lys

815

Asn

Tyr

Glu

Phe

Leu

Glu

Ala

Ala

720

Phe

Lys

Gly

Thr

Lys

800

Arg

Tyr

Ile

Arg



850 855 860

Asn Leu Leu Tyr Ile Ser Arg Ile Asp Thr Arg Gly Asn Leu Leu Glu
865 870 875 880

Gln Phe Ser Leu Asn Val Ile Glu Ser Asp Lys Gly Asp Leu Arg Thr
885 890 895

Asp Tyr Gln Lys Ile Leu Gly Asp Arg Glu Gln Glu Arg Leu Arg Arg
900 905 910

Arg Gln Glu Trp Lys Ser Ile Glu Ser Ile Lys Asp Leu Lys Asp Gly
915 920 925

Tyr Met Ser Gln Val Val His Lys Ile Cys Asn Met Val Val Glu His
930 935 940

Lys Ala Ile Val Val Leu Glu Asn Leu Asn Leu Ser Phe Met Lys Gly
945 950 955 960

Arg Lys Lys Val Glu Lys Ser Val Tyr Glu Lys Phe Glu Arg Met Leu
965 970 975

Val Asp Lys Leu Asn Tyr Leu Val Val Asp Lys Lys Asn Leu Ser Asn
980 985 990

Glu Pro Gly Gly Leu Tyr Ala Ala Tyr Gln Leu Thr Asn Pro Leu Phe
995 1000 1005

Ser Phe Glu Glu Leu His Arg Tyr Pro Gln Ser Gly 1Ile Leu Phe
1010 1015 1020

Phe Val Asp Pro Trp Asn Thr Ser Leu Thr Asp Pro Ser Thr Gly
1025 1030 1035

Phe Val Asn Leu Leu Gly Arg 1Ile Asn Tyr Thr Asn Val Gly Asp
1040 1045 1050

Ala Arg Lys Phe Phe Asp Arg Phe Asn Ala Ile Arg Tyr Asp Gly
1055 1060 1065



Lys

Arg

Ser

Arg

Phe

Leu

Phe

Tyr

Ser

Asn

Arg

Ala

Gly
1070

Val
1085

Arg
1100

Ile
1115

Asn
1130

Ser
1145

Asn
1160

Ile
1175

Arg
1190

Gly
1205

Ile
1220

Gln
1235

<210> 5

<211>
<212>
<213>

Asn

Glu

Ile

Glu

Ile

Gln

Leu

Leu

Leu

Ala

Lys

Trp

1373
PRT
Moraxella

Ile

Thr

Ala

Asn

Gly

Asp

Met

Ser

Ile

Tyr

Arg

Leu

Leu

Gln

Lys

Leu

Tyr

Arg

Met

Pro

Glu

Asn

Gly

Arg

bovoculi

Phe

Arg

Ser

Ser

Arg

Lys

Gln

Ala

Ala

Val

Asp

Tyr

Asp
1075

Lys
1090

Lys
1105

Leu
1120

Val
1135

Glu
1150

Ile
1165

Leu
1180

Lys
1195

Ala
1210

His
1225

Val
1240

Leu

Leu

Lys

Cys

Glu

Phe

Arg

Asn

Asp

Arg

Glu

Gln

Asp

Trp

Ser

Phe

Lys

Tyr

Asn

Glu

Leu

Lys

Ser

Glu

Leu

Thr

Gly

Leu

Asp

Val

Ser

Lys

Pro

Gly

Ile

Gly

Ser

Leu

Lys

Glu

Leu

Arg

Asp

Asn

Val

Leu

His

Ile

Arg
1080

Thr
1095

Trp
1110

Leu
1125

Lys
1140

Leu
1155

Gly
1170

Leu
1185

Asp
1200

Met
1215

Arg
1230

Val
1245

Phe

Thr

Met

Phe

Lys

Ile

Glu

Gln

Ala

Val

Ile

Glu

Asp

Phe

Val

Glu

Ala

Tyr

Glu

Phe

Asp

Val

Gly

Val

Gly

Glu

Gln

Ile

Leu

Asp

Asp

Ala

Gln

Arg



<400>

Met Leu Phe

1

Arg

Lys

Val

Met

65

Leu

Lys

Asn

Leu

Ala

145

Glu

Met

His

Phe

Asn

Lys

50

Gly

Lys

Asp

Gly

Phe

130

Gln

Lys

Tyr

Glu

Glu

Phe

35

Val

Glu

Phe

Leu

Gly

115

Lys

Glu

Phe

Ser

Asn
195

Gln

Leu

20

Leu

Ile

Val

Arg

Gln

100

Lys

Asp

Gly

Ser

Asp

180

Leu

Asp

Lys

Ser

Leu

Lys

Lys

85

Ala

Tyr

Gly

Glu

Thr

165

Glu

Pro

Phe

Pro

Gln

Asp

Leu

70

Asn

Val

Lys

Lys

Ser

150

Tyr

Asp

Arg

Thr

Ile

Asp

Asp

55

Thr

Pro

Leu

Ala

Glu

135

Ser

Phe

Lys

Phe

His

Asp

Glu

40

Tyr

Lys

Lys

Arg

Gly

120

Leu

Pro

Thr

His

Ile
200

Leu

Arg

25

Thr

His

Leu

Asp

Lys

105

Tyr

Gly

Lys

Gly

Thr

185

Asp

Tyr

10

Thr

Met

Arg

Ala

Asp

90

Glu

Asp

Asp

Leu

Phe

170

Ala

Asn

Pro

Leu

Ala

Asp

Glu

75

Glu

Ile

Arg

Leu

Ala

155

His

Ile

Leu

Leu

Glu

Asp

Phe

60

Phe

Leu

Val

Leu

Ala

140

His

Asp

Ala

Gln

Ser

His

Met

45

Ile

Tyr

Gln

Lys

Phe

125

Lys

Leu

Asn

Tyr

Ile
205

Lys

Ile

30

His

Ala

Asp

Lys

Pro

110

Gly

Phe

Ala

Arg

Arg

190

Leu

Thr

15

His

Gln

Asp

Val

Gln

95

Ile

Ala

Val

His

Lys

175

Leu

Thr

Val

Ala

Lys

Met

Tyr

80

Leu

Gly

Lys

Ile

Phe

160

Asn

Ile

Thr



Ile

Thr

225

His

Gly

Glu

Ile

Ser

305

Gln

Val

Tyr

Asp

Val

385

Ala

His

Lys

210

Ala

Lys

Gly

Leu

Ala

290

Val

Ala

Gln

Val

Phe

370

Asn

Lys

Ser

Gln

Ser

Leu

Ile

Ile

275

Lys

Ser

Val

Ser

Glu

355

Ala

Pro

Ala

Leu

Lys

Gly

Leu

Ser

260

Asn

Leu

Phe

Asn

Leu

340

His

Leu

Glu

Lys

Ala
420

His

Leu

Thr

245

Gly

Ser

Arg

Leu

Glu

325

Phe

Lys

Leu

Phe

Leu

405

Ser

Ser

Asp

230

Gln

Glu

His

Pro

Pro

310

Phe

Asp

Asn

Gly

Asn

390

Thr

Leu

Ala

215

Val

Glu

Ala

His

Leu

295

Ser

Tyr

Gly

Leu

Arg

375

Glu

Lys

Glu

Leu

Ser

Gly

Gly

Asn

280

His

Lys

Arg

Phe

Asn

360

Val

Arg

Glu

Gln

Tyr

Leu

Ile

Ser

265

Gln

Lys

Phe

His

Asp

345

Glu

Leu

Phe

Lys

Ala
425

Asp

Ala

Thr

250

Pro

His

Gln

Ala

Tyr

330

Asp

Leu

Asp

Ala

Asp

410

Ile

Gln

Ser

235

Ala

Lys

Cys

Ile

Asp

315

Ala

His

Ser

Gly

Lys

395

Lys

Glu

Ile

220

His

Tyr

Ile

His

Leu

300

Asp

Gln

Lys

Tyr

380

Ala

Phe

His

Ile

Leu

Asn

Gln

Lys

285

Ser

Ser

Val

Lys

Gln

365

Tyr

Lys

Ile

Tyr

Asn

Asp

Thr

Gly

270

Ser

Asp

Glu

Phe

Asp

350

Ala

Val

Thr

Lys

Thr
430

Glu

Gly

Leu

255

Ile

Glu

Gly

Met

Ala

335

Gly

Phe

Asp

Asp

Gly

415

Ala

Leu

Tyr

240

Leu

Asn

Arg

Met

Cys

320

Lys

Ile

Gly

Val

Asn

400

Val

Arg



His

His

His

465

Arg

Leu

Phe

Asn

Pro

545

Ser

Gly

Lys

Val

Ile
625

Asp

Gly

450

Ser

Ala

Arg

Ala

Phe

530

Thr

Thr

Trp

Asp

Phe

610

Tyr

Asp

435

Leu

Thr

Leu

Gln

Lys

515

Tyr

Leu

Glu

Asp

Gly

595

Asp

Lys

Glu

Ala

Ile

Pro

Leu

500

Leu

Gly

Tyr

Lys

Leu

580

Cys

Asn

Tyr

Ser

Gly

Lys

Lys

485

Lys

Leu

Glu

Asn

Tyr

565

Asn

Tyr

Ala

Leu

Val

Val

Gly

470

Ile

Glu

Thr

Phe

Lys

550

Lys

Lys

Tyr

Pro

Glu
630

Gln

Asp

455

Phe

Lys

Leu

Thr

Gly

535

Val

Leu

Glu

Leu

Asn

615

Val

Ala

440

Asn

Leu

Ser

Leu

Lys

520

Val

Arg

Asn

Lys

Ala

600

Thr

Arg

Gly

Pro

Glu

Gly

Asp

505

Thr

Leu

Asp

Phe

Asp

585

Leu

Gly

Lys

Lys

Ile

Arg

Lys

490

Asn

Thr

Tyr

Tyr

Gly

570

Asn

Leu

Lys

Gln

Leu

Gln

Glu

475

Asn

Ala

Leu

Asp

Leu

555

Asn

Phe

Asp

Ser

Phe
635

Gly

Lys

460

Arg

Pro

Leu

Asp

Glu

540

Ser

Pro

Gly

Lys

Ile

620

Pro

Gln

445

Ile

Pro

Glu

Asn

Asn

525

Leu

Gln

Thr

Val

Ala

605

Tyr

Lys

Tyr

His

Ala

Met

Val

510

Gln

Ala

Lys

Leu

Ile

590

His

Gln

Val

Phe

Asn

Gly

Thr

495

Ala

Asp

Lys

Pro

Leu

575

Leu

Lys

Lys

Phe

Lys

Asn

Glu

480

Gln

His

Gly

Ile

Phe

560

Asn

Gln

Met

Phe
640



Ser

Glu

Leu

Lys

Lys

705

Ile

Phe

Gln

Glu

Tyr

785

Glu

Glu

Phe

Gln

Lys

Ile

Tyr

Lys

690

Lys

Asn

Ile

Tyr

Asn

770

Tyr

Phe

Leu

Cys

Leu
850

Glu

Lys

Arg

675

Phe

Gly

Gly

Gly

Asn

755

Phe

Tyr

Ser

Phe

Asn

835

Tyr

Ala

Asp

660

Phe

Glu

Arg

Ile

Glu

740

Ile

Tyr

Glu

Lys

Thr

820

Ile

Leu

Ile

645

Lys

Ile

Gly

Glu

Phe

725

Phe

Tyr

Asn

Ser

Lys

805

Glu

Asn

Phe

Ala

Gly

Leu

Ala

Val

710

Ser

Lys

Lys

Asn

Met

790

Leu

Ile

Ala

Gln

Ile

Arg

Glu

Ile

695

Pro

Ser

Arg

Lys

His

775

Cys

Gln

Glu

Asp

Ile
855

Asn

Gln

Cys

680

Gly

Ile

Lys

Tyr

Ile

760

Pro

Lys

Asp

Thr

Tyr

840

Tyr

Tyr

Arg

665

Leu

Asp

Ser

Pro

Asn

745

Asp

Lys

His

Ile

Arg

825

Ile

Asn

His

650

Ser

Lys

Ile

Glu

Lys

730

Pro

Ser

Phe

Glu

Gly

810

Arg

Asp

Lys

Pro

Asp

Ile

Gln

Lys

715

Leu

Ser

Asn

Lys

Glu

795

Cys

Leu

Glu

Asp

Ser

Asp

His

Leu

700

Asp

Glu

Gln

Asp

Lys

780

Tyr

Asn

Leu

Phe
860

Lys

Glu

Pro

685

Phe

Leu

Met

Asp

Asn

765

Asp

Glu

Val

Tyr

Val

845

Ser

Glu

Arg

670

Lys

Lys

Phe

Glu

Leu

750

Arg

Leu

Glu

Asp

Lys

830

Glu

Pro

Leu

655

Leu

Tyr

Lys

Asp

Asp

735

Val

Lys

Val

Ser

Val

815

Ile

Gln

Lys

Val

Lys

Asp

Asp

Lys

720

Phe

Asp

Lys

Arg

Phe

800

Asn

Ser

Gly

Ala



His Gly Lys Pro Asn Leu His Thr Leu Tyr Phe Lys Ala Leu Phe Ser
865 870 875 880

Glu Asp Asn Leu Ala Asp Pro Ile Tyr Lys Leu Asn Gly Glu Ala Gln
885 890 895

Ile Phe Tyr Arg Lys Ala Ser Leu Asp Met Asn Glu Thr Thr Ile His
900 905 910

Arg Ala Gly Glu Val Leu Glu Asn Lys Asn Pro Asp Asn Pro Lys Lys
915 920 925

Arg Gln Phe Val Tyr Asp Ile Ile Lys Asp Lys Arg Tyr Thr Gln Asp
930 935 940

Lys Phe Met Leu His Val Pro Ile Thr Met Asn Phe Gly Val Gln Gly
945 950 955 960

Met Thr Ile Lys Glu Phe Asn Lys Lys Val Asn Gln Ser Ile Gln Gln
965 970 975

Tyr Asp Glu Val Asn Val Ile Gly Ile Asp Arg Gly Glu Arg His Leu
980 985 990

Leu Tyr Leu Thr Val Ile Asn Ser Lys Gly Glu Ile Leu Glu Gln Cys
995 1000 1005

Ser Leu Asn Asp Ile Thr Thr Ala Ser Ala Asn Gly Thr Gln Met
1010 1015 1020

Thr Thr Pro Tyr His Lys Ile Leu Asp Lys Arg Glu Ile Glu Arg
1025 1030 1035

Leu Asn Ala Arg Val Gly Trp Gly Glu Ile Glu Thr Ile Lys Glu
1040 1045 1050

Leu Lys Ser Gly Tyr Leu Ser His Val Val His Gln 1Ile Ser Gln
1055 1060 1065



Leu

Phe

Gln

Leu

Leu

Gln

Ile

Glu

Ile

Tyr

Thr

Ala

Glu

Pro

Met
1070

Gly
1085

Asn
1100

Lys
1115

Gln
1130

Thr
1145

Asp
1160

Asn
1175

Cys
1190

Ala
1205

Ile
1220

Asn
1235

Leu
1250

Asn
1265

Leu

Phe

Phe

Asp

Leu

Gly

Pro

Ile

Tyr

Lys

Cys

Gln

Lys

Leu

Lys

Lys

Glu

Lys

Thr

Phe

Glu

Ala

Asn

Phe

Ser

Asn

Ser

Val

Tyr

Arg

Asn

Ala

Asn

Leu

Thr

Gln

Ala

Thr

His

Lys

Leu

Met

Asn

Gly

Ala

Asp

Asn

Phe

Gly

Ser

Asp

Asp

Gly

Gly

Phe

Asp

Ala
1075

Arg
1090

Leu
1105

Asp
1120

Phe
1135

Tyr
1150

Phe
1165

Gln
1180

Lys
1195

Lys
1210

Asp
1225

Ala
1240

Ala
1255

Ile
1270

Ile

Phe

Ile

Glu

Thr

Val

Val

Ala

Asp

Ala

Lys

Ala

Arg

Cys

Val

Lys

Lys

Ile

Asp

Pro

Asp

Phe

Tyr

Lys

Arg

Lys

His

Gln

Val

Val

Lys

Gly

Leu

Ala

Leu

Phe

Phe

Asn

Tyr

Gly

His

Asn

Leu

Glu

Leu

Ser

Lys

Trp

Leu

Gly

Glu

Ser

Val

Ile

Ile

Asn

Glu
1080

Lys
1095

Asn
1110

Tyr
1125

Ser
1140

Asn
1155

Lys
1170

Lys
1185

Phe
1200

Arg
1215

Tyr
1230

Asn
1245

Asn
1260

Asp
1275

Gln

His

Lys

Ile

Thr

Pro

Phe

His

Gln

Asp

Val

Glu

Lys

Leu

Ile

Leu

Asn

Gly

Ser

Arg

Asp

Ile

Ile

Lys

Asn

Lys

Glu

Asn

Tyr

Val

Ala

Lys

Lys

Tyr

Lys

Asp

Trp

Thr

Asp

Gln

Phe



His

Tyr

Ala

Thr

Leu

Leu

Phe

Lys
1280

Ser
1295

Asn
1310

Gln
1325

Lys
1340

Asn
1355

Ala
1370

<210> 6

<211>
<212>
<213>

<400> 6

Ser

Asn

Asp

Pro

Gly

Lys

Gln

1259
PRT
Moraxella

Leu

Ala

Glu

Gln

Leu

Val

Asn

Met Gly Ile His

1

Leu Tyr Pro Leu

20

Arg Thr Leu Glu

35

Thr Met Ala Asp

50

His Arg Asp Phe

Met

Ser

Gly

Asn

Trp

Lys

Arg

Tyr

Ser

Val

Ala

Leu

Leu

Leu Leu Lys Thr Leu Leu

1285

Asp Glu Asp Phe

1300

1290

Ile Leu

1305

Phe Phe Asn Ser Ala Leu

1315

1320

Asp Ala Asn Gly Ala Tyr

1330

Leu Asn Glu Leu

1345

Ala 1Ile Asp Asn

1360

bovoculi

Gly Vval Pro Ala

5

Ser Lys Thr Val

His Ile His Ala

40

Met Tyr Gln Lys

55

Ile Ala Asp Met

Ala Leu
10

Arg Phe

25

Lys Asn

Val Lys

Met Gly

Phe

Glu

Phe

Val

Glu

1335

Lys Asn

1350

Gln Thr

1365

Gln Asp

Leu Lys

Leu Ser
45

Ile Leu
60

Val Lys

Ala Leu

Ser Pro

Ala Asp

His Ile

Ser Asp

Trp Leu

Phe Thr
15

Pro Ile

30

Gln Asp

Asp Asp

Leu Thr

Arg

Val

Asp

Ala

Asp

Asn

His

Gly

Glu

Tyr

Lys



65

Leu

Asp

Lys

Tyr

Gly

145

Lys

Gly

Thr

Asp

Tyr

225

Leu

Ile

Lys

Ala

Asp

Glu

Asp

130

Asp

Leu

Phe

Ala

Asn

210

Asp

Ala

Thr

His

Glu

Gly

Ser

115

Arg

Leu

Ala

His

Ile

195

Leu

Gln

Ser

Ala

Asn
275

Phe

Leu

100

Val

Leu

Ala

His

Asp

180

Ala

Gln

Ile

His

Tyr

260

Gln

Tyr

85

Gln

Lys

Phe

Lys

Leu

165

Asn

Tyr

Ile

Ile

Leu

245

Asn

Ile

70

Asp

Lys

Pro

Gly

Phe

150

Ala

Arg

Arg

Leu

Asn

230

Asp

Arg

Cys

Val

Gln

Ile

Ala

135

Val

His

Lys

Leu

Thr

215

Glu

Gly

Ile

His

Tyr

Leu

Gly

120

Lys

Ile

Phe

Asn

Ile

200

Thr

Leu

Tyr

Ile

Lys
280

Leu

Lys

105

Ser

Leu

Ala

Glu

Met

185

His

Ile

Thr

His

Gly

265

Ser

Lys

90

Asp

Gly

Phe

Gln

Lys

170

Tyr

Glu

Lys

Ala

Lys

250

Glu

Glu

75

Phe

Leu

Gly

Lys

Glu

155

Phe

Ser

Asn

Gln

Ser

235

Leu

Val

Arg

Arg

Gln

Lys

Asp

140

Ser

Asp

Leu

Lys

220

Gly

Leu

Asn

Ile

Lys

Ala

Tyr

125

Gly

Glu

Thr

Glu

Pro

205

His

Leu

Thr

Gly

Ala
285

Asn

Val

110

Lys

Lys

Ser

Tyr

Asp

190

Arg

Ser

Asp

Gln

Tyr

270

Lys

Pro

95

Leu

Thr

Glu

Ser

Phe

175

Lys

Phe

Ala

Val

Glu

255

Thr

Leu

80

Lys

Arg

Gly

Leu

Pro

160

Thr

His

Ile

Leu

Ser

240

Gly

Asn

Arg



Pro

Pro

305

Phe

Asp

Asn

Gly

Asn

385

Thr

Leu

Val

Val

Gly

465

Ile

Glu

Leu

290

Ser

Tyr

Gly

Leu

Arg

370

Glu

Lys

Glu

Gln

Asp

450

Phe

Lys

Leu

His

Lys

Arg

Phe

Asn

355

Val

Arg

Glu

Gln

Ala

435

Asn

Leu

Ser

Leu

Lys

Phe

His

Asp

340

Glu

Leu

Phe

Lys

Ala

420

Pro

Glu

Gly

Asp

Gln

Ala

Tyr

325

Asp

Leu

Asp

Ala

Asp

405

Ile

Lys

Ile

Arg

Lys

485

Asn

Ile

Asp

310

Thr

His

Ser

Gly

Lys

390

Lys

Glu

Leu

Gln

Glu

470

Asn

Ala

Leu

295

Asp

Asp

Gln

Lys

Tyr

375

Ala

Phe

His

Gly

Lys

455

Arg

Pro

Leu

Ser

Ser

Val

Lys

Gln

360

Tyr

Lys

Ile

His

Gln

440

Ile

Pro

Glu

Asn

Asp

Glu

Phe

Asp

345

Ala

Val

Thr

Lys

Thr

425

Tyr

His

Ala

Met

Val

Gly

Met

Ala

330

Gly

Phe

Asp

Asp

Gly

410

Ala

Phe

Asn

Gly

Thr

490

Ala

Met

Cys

315

Lys

Ile

Gly

Val

Asn

395

Val

Arg

Lys

Asn

Glu

475

Gln

His

Gly

300

Gln

Val

Tyr

Asp

Val

380

Ala

His

His

His

His

460

Arg

Leu

Phe

Val

Ala

Gln

Val

Phe

365

Asn

Lys

Ser

Asp

Gly

445

Ser

Ala

Arg

Ala

Ser

Val

Ser

Glu

350

Ala

Pro

Ala

Leu

Asp

430

Leu

Thr

Leu

Gln

Lys

Phe

Asn

Leu

335

His

Leu

Glu

Lys

Ala

415

Glu

Ala

Ile

Pro

Leu

495

Leu

Leu

Glu

320

Phe

Lys

Leu

Phe

Leu

400

Ser

Ser

Gly

Lys

Lys

480

Lys

Leu



Thr

Phe

Lys

545

Lys

Lys

Tyr

Pro

Pro

625

Leu

Gly

Leu

His

Asp
705

Thr

Gly

530

Val

Leu

Glu

Leu

Asn

610

Gly

Asp

Thr

Ile

Phe

690

Phe

Lys

515

Val

Arg

Asn

Lys

Ala

595

Thr

Pro

Tyr

His

Asp

675

Gly

Tyr

500

Thr

Leu

Asp

Phe

Asp

580

Leu

Gly

Asn

Tyr

Lys

660

Phe

Phe

Arg

Thr

Tyr

Tyr

Gly

565

Asn

Leu

Lys

Lys

Asn

645

Lys

Phe

Lys

Glu

Leu

Asp

Leu

550

Asn

Phe

Asp

Asn

Met

630

Pro

Gly

Lys

Phe

Val
710

Asp

Glu

535

Ser

Pro

Gly

Lys

Val

615

Leu

Ser

Asp

Ala

Ser

695

Glu

Asn

520

Leu

Gln

Thr

Val

Ala

600

Tyr

Pro

Ala

Asn

Gly

680

Pro

Pro

505

Gln

Ala

Lys

Leu

Ile

585

His

Gln

Lys

Glu

Phe

665

Ile

Thr

Gln

Asp

Lys

Pro

Leu

570

Leu

Lys

Lys

Val

Leu

650

Asn

Asn

Ser

Gly

Gly

Ile

Phe

555

Asn

Gln

Lys

Met

Phe

635

Leu

Leu

Lys

Ser

Tyr
715

Asn

Pro

540

Ser

Gly

Lys

Val

Val

620

Phe

Asp

Lys

His

Tyr

700

Gln

Phe

525

Thr

Thr

Trp

Asp

Phe

605

Tyr

Ala

Lys

Asp

Pro

685

Arg

Val

510

Tyr

Leu

Glu

Asp

Gly

590

Asp

Lys

Lys

Tyr

Cys

670

Glu

Asp

Lys

Gly

Tyr

Lys

Leu

575

Cys

Asn

Leu

Ser

Ala

655

His

Trp

Leu

Phe

Glu

Asn

Tyr

560

Asn

Tyr

Ala

Leu

Asn

640

Lys

Ala

Gln

Ser

Val
720



Asp

Tyr

Lys

Asn

Tyr

785

Gly

Phe

Met

Ile

Glu

865

Leu

Asn

Tyr

Val

Ile

Leu

Pro

Leu

770

Arg

Glu

Val

Leu

Lys

850

Val

Thr

Asp

His

Gly

Asn

Phe

Asn

755

Ala

Lys

Val

Tyr

His

835

Glu

Asn

Val

Ile

Lys

915

Trp

Ala

Gln

740

Leu

Asp

Ala

Leu

Asp

820

Val

Phe

Val

Ile

Thr

900

Ile

Gly

Asp

725

Ile

His

Pro

Ser

Glu

805

Ile

Pro

Asn

Ile

Asn

885

Thr

Leu

Glu

Tyr

Tyr

Thr

Ile

Leu

790

Asn

Ile

Ile

Lys

Gly

870

Ser

Ala

Asp

Ile

Ile

Asn

Leu

Tyr

775

Asp

Lys

Lys

Thr

Lys

855

Ile

Lys

Ser

Lys

Glu

Asp

Lys

Tyr

760

Lys

Met

Asn

Asp

Met

840

Val

Asp

Gly

Ala

Arg

920

Thr

Glu

Asp

745

Phe

Leu

Asn

Pro

Lys

825

Asn

Asn

Arg

Glu

Asn

905

Glu

Ile

Leu

730

Phe

Lys

Asn

Glu

Asp

810

Arg

Phe

Gln

Gly

Ile

890

Gly

Ile

Lys

Val

Ser

Ala

Gly

Thr

795

Asn

Tyr

Gly

Ser

Glu

875

Leu

Thr

Glu

Glu

Glu

Pro

Leu

Glu

780

Thr

Pro

Thr

Val

Ile

860

Arg

Glu

Gln

Arg

Leu

Gln

Lys

Phe

765

Ala

Ile

Lys

Gln

Gln

845

Gln

His

Gln

Val

Leu

925

Lys

Gly

Ala

750

Ser

Gln

His

Lys

Asp

830

Gly

Gln

Leu

Arg

Thr

910

Asn

Ser

Lys

735

His

Glu

Ile

Arg

Arg

815

Lys

Met

Tyr

Leu

Ser

895

Thr

Ala

Gly

Leu

Gly

Asp

Phe

Ala

800

Gln

Phe

Thr

Asp

Tyr

880

Leu

Pro

Arg

Tyr



930 935 940

Leu Ser His Val Val His Gln Ile Asn Gln Leu Met Leu Lys Tyr Asn
945 950 955 960

Ala Ile Val Val Leu Glu Asp Leu Asn Phe Gly Phe Lys Arg Gly Arg
965 970 975

Phe Lys Val Glu Lys Gln Ile Tyr Gln Asn Phe Glu Asn Ala Leu Ile
980 985 990

Lys Lys Leu Asn His Leu Val Leu Lys Asp Lys Ala Asp Asp Glu Ile
995 1000 1005

Gly Ser Tyr Lys Asn Ala Leu GIln Leu Thr Asn Asn Phe Thr Asp
1010 1015 1020

Leu Lys Ser Ile Gly Lys Gln Thr Gly Phe Leu Phe Tyr Val Pro
1025 1030 1035

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

Leu Leu Lys Pro Arg Tyr Glu Asn Ile Ala Gln Ser Gln Ala Phe
1055 1060 1065

Phe Gly Lys Phe Asp Lys Ile Cys Tyr Asn Thr Asp Lys Gly Tyr
1070 1075 1080

Phe Glu Phe His Ile Asp Tyr Ala Lys Phe Thr Asp Lys Ala Lys
1085 1090 1095

Asn Ser Arg Gln Lys Trp Ala 1Ile Cys Ser His Gly Asp Lys Arg
1100 1105 1110

Tyr Val Tyr Asp Lys Thr Ala Asn Gln Asn Lys Gly Ala Ala Lys
1115 1120 1125

Gly Ile Asn Val Asn Asp Glu Leu Lys Ser Leu Phe Ala Arg Tyr
1130 1135 1140



His Ile Asn Asp Lys Gln Pro Asn Leu Val Met Asp 1Ile Cys Gln
1145 1150 1155

Asn Asn Asp Lys Glu Phe His Lys Ser Leu Met Cys Leu Leu Lys
1160 1165 1170

Thr Leu Leu Ala Leu Arg Tyr Ser Asn Ala Ser Ser Asp Glu Asp
1175 1180 1185

Phe Ile Leu Ser Pro Val Ala Asn Asp Glu Gly Val Phe Phe Asn
1190 1195 1200

Ser Ala Leu Ala Asp Asp Thr Gln Pro Gln Asn Ala Asp Ala Asn
1205 1210 1215

Gly Ala Tyr His Ile Ala Leu Lys Gly Leu Trp Leu Leu Asn Glu
1220 1225 1230

Leu Lys Asn Ser Asp Asp Leu Asn Lys Val Lys Leu Ala Ile Asp
1235 1240 1245

Asn Gln Thr Trp Leu Asn Phe Ala Gln Asn Arg
1250 1255

210> 7

<211> 1269

<212> PRT

<213> Moraxella bovoculi

<400> 7
Met Gly Ile His Gly Val Pro Ala Ala Leu Phe Gln Asp Phe Thr His
1 5 10 15

Leu Tyr Pro Leu Ser Lys Thr Val Arg Phe Glu Leu Lys Pro Ile Gly
20 25 30

Lys Thr Leu Glu His Ile His Ala Lys Asn Phe Leu Asn Gln Asp Glu
35 40 45

Thr Met Ala Asp Met Tyr Gln Lys Val Lys Ala Ile Leu Asp Asp Tyr
50 55 60



His

65

Leu

Asp

Lys

Tyr

Gly

145

Lys

Gly

Thr

Asp

Tyr

225

Leu

Ile

Arg

Ala

Asp

Glu

Asp

130

Asp

Leu

Phe

Ala

Asn

210

Asp

Ala

Thr

Asp

Glu

Gly

Ile

115

Arg

Leu

Ala

His

Ile

195

Leu

Gln

Ser

Ala

Phe

Phe

Leu

100

Val

Leu

Ala

His

Asp

180

Ala

Gln

Ile

His

Tyr
260

Ile

Tyr

85

Gln

Lys

Phe

Lys

Leu

165

Asn

Tyr

Ile

Ile

Leu

245

Asn

Ala

70

Asp

Lys

Pro

Gly

Phe

150

Ala

Arg

Arg

Leu

Asn

230

Asp

Thr

Asp

Val

Gln

Ile

Ala

135

Val

His

Lys

Leu

Ala

215

Glu

Gly

Leu

Met

Tyr

Leu

Gly

120

Lys

Ile

Phe

Asn

Ile

200

Thr

Leu

Tyr

Leu

Met

Leu

Lys

105

Asn

Leu

Ala

Glu

Met

185

His

Ile

Thr

His

Gly
265

Gly

Lys

90

Asp

Gly

Phe

Gln

Lys

170

Tyr

Glu

Lys

Ala

Lys

250

Gly

Glu

75

Phe

Leu

Gly

Lys

Glu

155

Phe

Ser

Asn

Gln

Ser

235

Leu

Ile

Val

Arg

Gln

Lys

Asp

140

Gly

Ser

Asp

Leu

Lys

220

Leu

Ser

Lys

Lys

Ala

Tyr

125

Gly

Glu

Thr

Glu

Pro

205

His

Leu

Thr

Gly

Leu

Asn

Val

110

Lys

Lys

Ser

Tyr

Asp

190

Arg

Ser

Asp

Gln

Glu
270

Thr

Pro

95

Leu

Ala

Glu

Ser

Phe

175

Lys

Phe

Ala

Val

Glu

255

Ala

Lys

80

Lys

Arg

Gly

Leu

Pro

160

Thr

His

Ile

Leu

Ser

240

Gly

Gly



Ser

Gln

Lys

305

Phe

His

Asp

Glu

Leu

385

Phe

Lys

Ala

Gly

Pro

465

Glu

Arg

His

290

Gln

Ala

Tyr

Asp

Leu

370

Asp

Ala

Asp

Ile

Lys

450

Ile

Arg

Lys

275

Cys

Ile

Asp

Ala

Tyr

355

Ser

Gly

Lys

Lys

Glu

435

Leu

Gln

Glu

Ile

His

Leu

Asp

Asp

340

Gln

Lys

Tyr

Ala

Phe

420

His

Gly

Lys

Arg

Gln

Lys

Ser

Ser

325

Val

Lys

Gln

Tyr

Lys

405

Ile

Tyr

Gln

Ile

Pro
485

Gly

Ser

Asp

310

Glu

Phe

Asp

Ala

Val

390

Thr

Lys

Thr

Tyr

His

470

Ala

Ile

Glu

295

Gly

Val

Ala

Gly

Phe

375

Asp

Asp

Gly

Ala

Phe

455

Asn

Gly

Asn

280

Arg

Met

Cys

Lys

Ile

360

Gly

Val

Asn

Val

Arg

440

Lys

Asn

Glu

Glu

Ile

Gly

Gln

Val

345

Tyr

Asp

Val

Ala

His

425

His

His

His

Arg

Leu

Ala

Val

Ala

330

Gln

Val

Phe

Asn

Lys

410

Ser

Asp

Gly

Ser

Ala
490

Ile

Lys

Ser

315

Val

Ser

Glu

Ala

Pro

395

Ala

Leu

Asp

Leu

Thr

475

Leu

Asn

Leu

300

Phe

Asn

Leu

Tyr

Leu

380

Glu

Lys

Ala

Glu

Ala

460

Ile

Pro

Ser

285

Arg

Leu

Glu

Phe

Lys

365

Leu

Phe

Leu

Ser

Ser

445

Gly

Lys

Lys

His

Pro

Pro

Phe

Asp

350

Asn

Gly

Asn

Thr

Leu

430

Val

Val

Gly

Ile

His

Leu

Ser

Tyr

335

Gly

Leu

Arg

Glu

Lys

415

Glu

Gln

Asp

Phe

Lys
495

Asn

His

Lys

320

Arg

Phe

Asn

Val

Arg

400

Glu

Gln

Ala

Asn

Leu

480

Ser



Asp

Leu

His

Glu

545

Ser

Pro

Gly

Lys

Val

625

Leu

Ser

Asp

Ala

Lys

Asn

Asn

530

Leu

Gln

Thr

Val

Ala

610

Tyr

Pro

Ala

Asn

Gly
690

Ser

Val

515

Gln

Ala

Lys

Leu

Ile

595

His

Gln

Lys

Glu

Phe

675

Ile

Pro

500

Ala

Asp

Lys

Pro

Leu

580

Leu

Lys

Lys

Val

Leu

660

Asn

Asn

Glu

His

Gly

Ile

Phe

565

Asn

Gln

Met

Phe

645

Leu

Leu

Lys

Ile

Phe

Asn

Ala

550

Ser

Gly

Lys

Val

Ile

630

Phe

Asp

Lys

His

Arg

Ala

Phe

535

Thr

Thr

Trp

Asp

Phe

615

Tyr

Ala

Lys

Asp

Pro
695

Gln

Lys

520

Tyr

Leu

Glu

Asp

Gly

600

Asp

Lys

Lys

Tyr

Cys

680

Glu

Leu

505

Leu

Gly

Tyr

Lys

Leu

585

Cys

Asn

Leu

Ser

Ala

665

His

Trp

Lys

Leu

Glu

Asn

Tyr

570

Asn

Tyr

Ala

Leu

Asn

650

Gln

Ala

Gln

Glu

Thr

Phe

Lys

555

Lys

Lys

Tyr

Pro

Pro

635

Leu

Gly

Leu

His

Leu

Thr

Gly

540

Val

Leu

Glu

Leu

Asn

620

Gly

Asp

Thr

Ile

Phe
700

Leu

Lys

525

Ala

Arg

Asn

Lys

Ala

605

Thr

Pro

Tyr

His

Asp

685

Gly

Asp

510

Thr

Leu

Asp

Phe

Asp

590

Leu

Gly

Asn

Tyr

Lys

670

Phe

Phe

Asn

Thr

Tyr

Tyr

Gly

575

Asn

Leu

Lys

Lys

Asn

655

Lys

Phe

Lys

Ala

Leu

Asp

Leu

560

Asn

Phe

Asp

Ser

Met

640

Pro

Gly

Lys

Phe



Ser

705

Glu

Ile

Asn

Leu

Tyr

785

Asp

Lys

Lys

Thr

Lys

865

Ile

Lys

Ser

Pro

Pro

Asn

Lys

Tyr

770

Lys

Met

Asn

Asp

Met

850

Val

Asp

Gly

Ala

Thr

Gln

Glu

Asp

755

Phe

Leu

Asn

Pro

Lys

835

Asn

Asn

Arg

Glu

Asn
915

Ser

Gly

Leu

740

Phe

Lys

Asn

Glu

Asp

820

Arg

Phe

Gln

Gly

Ile

900

Gly

Ser

Tyr

725

Val

Ser

Ala

Gly

Thr

805

Asn

Tyr

Gly

Ser

Glu

885

Leu

Thr

Tyr

710

Gln

Glu

Pro

Leu

Glu

790

Thr

Pro

Thr

Val

Ile

870

Arg

Glu

Gln

Gln

Val

Gln

Lys

Phe

775

Ala

Ile

Lys

Gln

Gln

855

Gln

His

Gln

Met

Asp

Lys

Gly

Ala

760

Ser

Glu

His

Lys

Asp

840

Gly

Gln

Leu

Arg

Thr
920

Leu

Phe

Gln

745

His

Glu

Ile

Arg

Arg

825

Lys

Met

Tyr

Leu

Ser

905

Thr

Ser

Val

730

Leu

Gly

Asp

Phe

Ala

810

Gln

Phe

Thr

Asp

Tyr

890

Leu

Pro

Asp

715

Asp

Tyr

Lys

Asn

Tyr

795

Gly

Phe

Met

Ile

Glu

875

Leu

Asn

Tyr

Phe

Ile

Leu

Pro

Leu

780

Arg

Glu

Val

Leu

Lys

860

Val

Thr

Asp

His

Tyr

Asn

Phe

Asn

765

Val

Lys

Val

Tyr

His

845

Glu

Asn

Val

Ile

Lys
925

Arg

Ala

Gln

750

Leu

Asn

Ala

Leu

Asp

830

Val

Phe

Val

Ile

Thr

910

Ile

Glu

Asp

735

Ile

His

Pro

Ser

Glu

815

Ile

Pro

Asn

Ile

Asn

895

Thr

Leu

Val

720

Tyr

Tyr

Thr

Ile

Leu

800

Asn

Ile

Ile

Lys

Gly

880

Ser

Ala

Asp



Lys Arg Glu Ile Glu Arg Leu Asn Ala Arg Val Gly Trp Gly Glu Ile
930 935 940

Glu Thr Ile Lys Glu Leu Lys Ser Gly Tyr Leu Ser His Val Val His
945 950 955 960

Gln Ile Ser Gln Leu Met Leu Lys Tyr Asn Ala Ile Val Val Leu Glu
965 970 975

Asp Leu Asn Phe Gly Phe Lys Arg Gly Arg Phe Lys Val Glu Lys Gln
980 985 990

Ile Tyr Gln Asn Phe Glu Asn Ala Leu Ile Lys Lys Leu Asn His Leu
995 1000 1005

Val Leu Lys Asp Lys Ala Asp Asp Glu Ile Gly Ser Tyr Lys Asn
1010 1015 1020

Ala Leu Gln Leu Thr Asn Asn Phe Thr Asp Leu Lys Ser Ile Gly
1025 1030 1035

Lys Gln Thr Gly Phe Leu Phe Tyr Val Pro Ala Trp Asn Thr Ser
1040 1045 1050

Lys Ile Asp Pro Glu Thr Gly Phe Val Asp Leu Leu Lys Pro Arg
1055 1060 1065

Tyr Glu Asn Ile Ala Gln Ser Gln Ala Phe Phe Gly Lys Phe Asp
1070 1075 1080

Lys Ile Cys Tyr Asn Ala Asp Arg Gly Tyr Phe Glu Phe His Ile
1085 1090 1095

Asp Tyr Ala Lys Phe Asn Asp Lys Ala Lys Asn Ser Arg Gln Ile
1100 1105 1110

Trp Lys 1Ile Cys Ser His Gly Asp Lys Arg Tyr Val Tyr Asp Lys
1115 1120 1125



Thr Ala Asn Gln Asn Lys Gly Ala Thr Ile Gly Val Asn Val Asn
1130 1135 1140

Asp Glu Leu Lys Ser Leu Phe Thr Arg Tyr His Ile Asn Asp Lys
1145 1150 1155

Gln Pro Asn Leu Val Met Asp Ile Cys Gln Asn Asn Asp Lys Glu
1160 1165 1170

Phe His Lys Ser Leu Met Tyr Leu Leu Lys Thr Leu Leu Ala Leu
1175 1180 1185

Arg Tyr Ser Asn Ala Ser Ser Asp Glu Asp Phe Ile Leu Ser Pro
1190 1195 1200

Val Ala Asn Asp Glu Gly Val Phe Phe Asn Ser Ala Leu Ala Asp
1205 1210 1215

Asp Thr Gln Pro Gln Asn Ala Asp Ala Asn Gly Ala Tyr His Ile
1220 1225 1230

Ala Leu Lys Gly Leu Trp Leu Leu Asn Glu Leu Lys Asn Ser Asp
1235 1240 1245

Asp Leu Asn Lys Val Lys Leu Ala Ile Asp Asn Gln Thr Trp Leu
1250 1255 1260

Asn Phe Ala Gln Asn Arg
1265

<210> 8

<211> 1306

<212> PRT

<213> Thiomicrospira sp.XS5

<400> 8
Met Gly Ile His Gly Val Pro Ala Ala Thr Lys Thr Phe Asp Ser Glu
1 5 10 15

Phe Phe Asn Leu Tyr Ser Leu Gln Lys Thr Val Arg Phe Glu Leu Lys
20 25 30



Pro

Leu

Lys

65

Ser

Ala

Glu

Lys

Ile

145

Ala

Phe

Ser

Asn

Glu

225

Val

Val

Lys

50

Val

Leu

Phe

Lys

Val

130

Asp

Gln

Thr

Lys

Leu

210

Gly

Asp

Gly

35

Arg

Lys

Asn

His

Ala

115

Val

Lys

Asn

Thr

Asp

195

Pro

Phe

Tyr

Glu

Val

Glu

Tyr

Leu

100

Leu

Lys

Lys

Arg

Tyr

180

Asp

Lys

Pro

Asp

Thr

Val

Ile

Phe

85

Tyr

Lys

Cys

Glu

Glu

165

Phe

His

Phe

Glu

Leu

Ala

Ser

Ile

70

Pro

Gln

Glu

Phe

Leu

150

Asp

Thr

Ala

Phe

Leu

230

Lys

Ser

Glu

55

Asp

Glu

Lys

Trp

Ser

135

Ile

Asp

Gly

Thr

Asp

215

Lys

His

Phe

40

Asp

Asp

Gln

Leu

Glu

120

Asp

Lys

Ile

Phe

Ala

200

Asn

Phe

Ala

Val

Glu

Tyr

Val

Lys

105

Ala

Ser

Glu

Pro

His

185

Ile

Val

Asp

Phe

Glu

Arg

His

Ser

90

Ala

Leu

Asn

Asp

Thr

170

Glu

Ser

Ile

Lys

Glu

Asp

Arg

Arg

75

Lys

Ala

Gln

Lys

Leu

155

Val

Asn

Phe

Ser

Val

235

Ile

Phe

Ala

60

Asp

Asp

Lys

Lys

Ala

140

Ile

Glu

Arg

Arg

Phe

220

Lys

Glu

Lys

45

Val

Phe

Ala

Val

Lys

125

Arg

Asn

Thr

Lys

Leu

205

Asn

Glu

Tyr

Asn

Asp

Ile

Leu

Glu

110

Leu

Phe

Trp

Phe

Asn

190

Ile

Lys

Asp

Phe

Glu

Tyr

Glu

Glu

95

Glu

Arg

Ser

Leu

Asn

175

Ile

His

Leu

Leu

Val

Gly

Gln

Glu

80

Gln

Arg

Glu

Arg

Val

160

Asn

Tyr

Glu

Lys

Glu

240

Asn



Phe

Lys

Asn

Lys

305

Gln

Ser

Gln

Ile

Tyr

385

Thr

His

Glu

Asp

Val

Thr

Leu

290

Leu

Ser

Leu

Gln

Lys

370

Ser

Lys

Asp

Lys

Glu
450

Thr

Leu

275

Phe

Ile

Phe

Gln

Ala

355

Thr

Val

Lys

Leu

Gln

435

Leu

Gln

260

Glu

Lys

Pro

Ile

Lys

340

Ile

Ser

Phe

Ala

Ile

420

Gln

Tyr

245

Ala

Asp

Gln

Leu

Pro

325

Leu

Leu

Asp

Ser

Gln

405

Gln

Ser

Ser

Gly

Gly

Gln

Phe

310

Lys

His

Gly

Leu

Asp

390

Glu

Tyr

Thr

Arg

Ile

Thr

Gln

295

Lys

Gln

Asn

Leu

Asn

375

Ala

Ala

Leu

Asp

Phe
455

Asp

Lys

280

Thr

Gln

Phe

Asn

Ala

360

Ala

Leu

Phe

Glu

Thr

440

Ile

Gln

265

Lys

Arg

Ile

Glu

Cys

345

Glu

Leu

Asn

Glu

Gln

425

Val

Lys

250

Tyr

Gln

Asp

Leu

Ser

330

Gln

Ala

Ser

Leu

Lys

410

Phe

Leu

Ser

Asn

Gly

Lys

Ser

315

Asp

Asp

Asp

Asn

Tyr

395

Leu

Asn

Asn

Thr

Tyr

Met

Ala

300

Glu

Gln

Lys

Leu

Thr

380

Lys

Pro

Ser

Tyr

Ser
460

Leu

Asn

285

Arg

Arg

Glu

Phe

Lys

365

Ile

Glu

Ala

Ser

Phe

445

Glu

Leu

270

Glu

Gln

Thr

Leu

Thr

350

Lys

Phe

Ser

His

Leu

430

Ile

Ala

255

Gly

Gln

Ile

Glu

Phe

335

Val

Val

Gly

Leu

Ser

415

Asp

Lys

Phe

Gly

Ile

Pro

Ser

320

Asp

Leu

Phe

Asn

Lys

400

Ile

Ala

Thr

Thr



Gln

465

Pro

Gln

His

Gly

Gln

545

Tyr

Asp

Asn

Met

Asp

625

Leu

Leu

Asn

Val

Pro

Ile

Phe

Leu

530

Glu

Leu

Asn

Ala

Pro

610

Ser

Ala

Pro

Ile

Gln

Glu

Lys

Ala

515

Asp

Leu

Ser

Asn

Ser

595

Lys

Glu

Gln

Gly

Gly

Pro

Ser

Arg

500

Lys

Lys

Glu

Arg

Thr

580

Ile

Gly

Lys

Asp

Ala

660

Phe

Leu

Glu

485

Ile

Pro

Asp

Ser

Lys

565

Leu

Leu

Lys

Leu

Gly

645

Ser

Tyr

Phe

470

Asp

Lys

Leu

Gln

Leu

550

Pro

Leu

Phe

Thr

Lys

630

Glu

Lys

Asn

Glu

Glu

Ala

Tyr

Ser

535

Ile

Phe

Ser

Lys

Phe

615

Gln

Ser

Met

Pro

Leu

Gly

Tyr

Leu

520

Phe

Ile

Lys

Gly

Lys

600

Leu

Arg

Tyr

Leu

Ser

Glu

Ala

Leu

505

Val

Tyr

Pro

Ala

Trp

585

Asp

Phe

Arg

Phe

Pro

665

Asp

Ala

Lys

490

Asp

Lys

Glu

Ile

Asp

570

Asp

Gly

Asp

Gln

Glu

650

Lys

Asp

Leu

475

Gly

Thr

Gly

Ala

Tyr

555

Lys

Ala

Leu

Tyr

Lys

635

Lys

Val

Ile

Ser

Gln

Leu

Arg

Phe

540

Asn

Phe

Asn

Tyr

Phe

620

Thr

Ile

Phe

Leu

Ser

Glu

Met

Lys

525

Glu

Lys

Lys

Lys

Tyr

605

Val

Ala

Arg

Phe

Arg

Lys

Gly

Glu

510

Met

Met

Ala

Ile

Glu

590

Leu

Ser

Glu

Tyr

Ser

670

Ile

Arg

Phe

495

Ala

Ile

Ala

Arg

Asn

575

Thr

Gly

Ser

Glu

Lys

655

Asn

Arg

Arg

480

Glu

Val

Glu

Tyr

Ser

560

Phe

Ala

Ile

Glu

Ala

640

Leu

Lys

Asn



Thr

Val

705

Ser

Ser

Glu

Ile

Asn

785

Leu

Ala

Lys

Lys

Val

865

Ile

Ala

690

Glu

Ser

Asp

Asn

Gln

770

Lys

Tyr

Lys

Ala

Asn

850

Lys

Ser

675

Ser

Phe

Ile

Thr

Gln

755

Ser

Asp

Trp

Leu

Ser

835

Pro

Asp

Leu

His

Asn

Gln

Ser

740

Gly

Gln

Phe

Lys

Asn

820

Asp

His

Lys

Asn

Thr

Leu

Lys

725

Asp

Tyr

Val

Ser

Ala

805

Gly

Lys

Thr

Arg

Phe
885

Lys

Asn

710

His

Phe

Val

Glu

Pro

790

Leu

Glu

Val

Glu

Tyr

870

Lys

Asn

695

Asp

Pro

Glu

Ile

Gln

775

Tyr

Phe

Ala

Val

Lys

855

Thr

Ala

680

Gly

Cys

Glu

Asp

Ser

760

Gly

Ser

Glu

Glu

His

840

Thr

Gln

Gln

Thr

His

Trp

Met

745

Phe

Asn

Lys

Glu

Ile

825

Pro

Gln

Asp

Gly

Pro

Lys

Gly

730

Ser

Asp

Leu

Gly

Ala

810

Phe

Ala

Ser

Lys

Val
890

Gln

Met

715

Ser

Ala

Lys

Tyr

Lys

795

Asn

Phe

Asn

Thr

Phe

875

Ser

Lys

700

Ile

Phe

Phe

Ile

Leu

780

Pro

Leu

Arg

Gln

Phe

860

Phe

Lys

685

Gly

Asp

Gly

Tyr

Lys

765

Phe

Asn

Asn

Arg

Ala

845

Glu

Phe

Phe

His

Phe

Phe

Arg

750

Glu

Gln

Leu

Asn

His

830

Ile

Tyr

His

Asn

Ser

Phe

Thr

735

Glu

Thr

Ile

His

Val

815

Ser

Asp

Asp

Val

Asp
895

Lys

Lys

720

Phe

Val

Tyr

Tyr

Thr

800

Val

Ile

Asn

Leu

Pro

880

Lys



Val Asn Gly Phe Leu Lys Gly Asn Pro Asp Val Asn Ile Ile Gly Ile
900 905 910

Asp Arg Gly Glu Arg His Leu Leu Tyr Phe Thr Val Val Asn Gln Lys
915 920 925

Gly Glu Ile Leu Val Gln Glu Ser Leu Asn Thr Leu Met Ser Asp Lys
930 935 940

Gly His Val Asn Asp Tyr Gln Gln Lys Leu Asp Lys Lys Glu Gln Glu
945 950 955 960

Arg Asp Ala Ala Arg Lys Ser Trp Thr Thr Val Glu Asn Ile Lys Glu
965 970 975

Leu Lys Glu Gly Tyr Leu Ser His Val Val His Lys Leu Ala His Leu
980 985 990

Ile Ile Lys Tyr Asn Ala Ile Val Cys Leu Glu Asp Leu Asn Phe Gly
995 1000 1005

Phe Lys Arg Gly Arg Phe Lys Val Glu Lys Gln Val Tyr Gln Lys
1010 1015 1020

Phe Glu Lys Ala Leu Ile Asp Lys Leu Asn Tyr Leu Val Phe Lys
1025 1030 1035

Glu Lys Glu Leu Gly Glu Val Gly His Tyr Leu Thr Ala Tyr Gln
1040 1045 1050

Leu Thr Ala Pro Phe Glu Ser Phe Lys Lys Leu Gly Lys Gln Ser
1055 1060 1065

Gly Ile Leu Phe Tyr Val Pro Ala Asp Tyr Thr Ser Lys Ile Asp
1070 1075 1080

Pro Thr Thr Gly Phe Val Asn Phe Leu Asp Leu Arg Tyr Gln Ser
1085 1090 1095

Val Glu Lys Ala Lys Gln Leu Leu Ser Asp Phe Asn Ala Ile Arg



Phe

Lys

Ile

Lys

Lys

Tyr

Lys

Met

Leu

Lys

Tyr

Gln

Asp

1100

Asn
1115

Leu
1130

Cys
1145

Gly
1160

Ala
1175

Ala
1190

Ala
1205

Thr
1220

Ser
1235

Ala
1250

His
1265

Trp
1280

Trp
1295

Ser

Thr

Thr

His

Leu

Asn

Ser

Leu

Pro

Gly

Ile

Glu

Phe

Val

Pro

Tyr

Trp

Phe

Asp

Phe

Arg

Val

Glu

Ala

Lys

Ser

Gln

Lys

Gly

Glu

Ala

Asp

Phe

His

Lys

Val

Leu

Gly

Phe

Asn

Arg

Asp

Thr

Ser

Asn

Lys

Ser

Asn

Trp

Lys

Lys

Ile

1105

Tyr
1120

Lys
1135

Val
1150

Glu
1165

Asp
1180

Leu
1195

Glu
1210

Lys
1225

Glu
1240

Pro
1255

Gly
1270

Thr
1285

Gln
1300

Phe

Val

Arg

Glu

Ser

Ile

Leu

Ile

Gln

Lys

Leu

Leu

Glu

Glu

Gly

Tyr

Val

Lys

Asp

Leu

Lys

Gly

Asp

Trp

Asn

Lys

Phe

Thr

Gln

Asn

Thr

Val

Trp

Ser

Glu

Ala

Asn

Leu

Pro

Glu

Gln

Asn

Val

Thr

Ile

Leu

Glu

Phe

Asp

Leu

Ala

Tyr

1110

Ile
1125

Ser
1140

Arg
1155

Thr
1170

Thr
1185

Leu
1200

Leu
1215

Asp
1230

Tyr
1245

Ala
1260

Gln
1275

Ile
1290

Gln
1305

Asp

Lys

Arg

Glu

Val

Glu

Lys

Asp

Asp

Asn

Gln

Lys

Glu

Tyr

Trp

Asn

Lys

Ile

Gln

Leu

Phe

Ser

Gly

Ile

Asn

Lys

Val

Gln

Leu

Asp

Asp

Thr

Ile

Arg

Ala

Asn

Gln



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

<400>

9
1
P

214
RT

Butyrivibrio

9

Met Gly Ile

1

Lys

Lys

Lys

His

65

Leu

Asp

Thr

Asp

Tyr

145

Tyr

Thr

Tyr

Thr

Arg

50

Lys

Asn

Arg

Gly

Ile

130

Asn

Asn

Val

Pro

Leu

35

Lys

Gln

Gln

Glu

Arg

115

Leu

Ala

Lys

Ala

His

Val

20

Glu

Gln

Leu

Ala

Glu

100

Leu

Asp

Leu

Val

Tyr
180

Gly

Ser

Asn

Asp

Ile

Ala

85

Phe

Lys

Leu

Glu

Arg

165

Arg

sp.NC3005

Val

Lys

Ile

Tyr

Asn

70

Glu

Lys

Glu

Leu

Ser

150

Glu

Leu

Pro

Thr

Arg

Glu

55

Glu

Ile

Lys

His

Glu

135

Phe

Asn

Ile

Ala

Ile

Lys

40

His

Ala

Tyr

Thr

Glu

120

Lys

Arg

Leu

Asn

Ala

Arg

25

Asn

Val

Leu

Leu

Gln

105

Asn

Leu

Asn

Tyr

Glu
185

Tyr

10

Asn

Asn

Lys

Asp

Lys

90

Asp

Tyr

Pro

Phe

Ser

170

Asn

Tyr

Glu

Ile

Gly

Asn

75

Lys

Leu

Thr

Ser

Tyr

155

Asp

Leu

Gln

Leu

Leu

Ile

60

His

Leu

Ile

140

Thr

Glu

Pro

Asn

Ile

Glu

45

Met

Met

Val

Arg

Ile

125

Ser

Tyr

Glu

Lys

Leu

Pro

30

Ser

Asp

Leu

Asp

Arg

110

Gly

Glu

Phe

Lys

Phe
190

Thr

15

Ile

Asp

Glu

Pro

Val

95

Glu

Lys

Glu

Thr

Ser

175

Leu

Lys

Gly

Val

Tyr

Ser

80

Glu

Val

Lys

Asp

Ser

160

Ser

Asp



Asn

Cys

Asn

225

Gly

Val

Ile

Glu

Tyr

305

Ser

Met

Asn

Tyr

Leu
385

Ile

Ile

210

Met

Lys

Glu

Leu

Thr

290

Leu

Glu

Ser

Gln

Phe

370

Glu

Lys

195

Glu

Thr

Val

Glu

Ser

275

Leu

Lys

Gly

Asn

Glu

355

Glu

Gln

Ser

Glu

Leu

Asn

Phe

260

Asp

Leu

Ser

Lys

Ile

340

Tyr

Lys

Met

Tyr

Glu

Thr

Ser

245

Lys

Arg

Ser

Glu

Asn

325

Val

Asp

Arg

Ser

Ala

Glu

Gln

230

Ala

Lys

Glu

Ser

Lys

310

Val

Phe

Leu

Gln

Asn
390

Phe

Gln

215

Glu

Ile

Ile

Glu

Ile

295

Ile

Tyr

Gly

Ala

Lys

375

Leu

Val

200

Asp

Gly

Asn

Pro

Val

280

Gly

Asn

Val

Ser

Asn

360

Glu

Ser

Lys

Ala

Ile

Leu

Lys

265

Phe

Ala

Ile

Lys

Trp

345

Glu

Leu

Lys

Ala

Leu

Asp

Tyr

250

Met

Ile

Tyr

Phe

Asn

330

Ser

Asn

Lys

Glu

Ala

Phe

Met

235

Asn

Lys

Gly

Gly

Phe

315

Asp

Ala

Lys

Lys

Asp
395

Gly

Met

220

Tyr

Gln

Val

Glu

Asn

300

Asp

Leu

Phe

Lys

Asn

380

Ile

Val

205

Val

Asn

Lys

Leu

Phe

285

Val

Ala

Ser

Asp

Lys

365

Lys

Ser

Leu

Glu

Tyr

Asn

Tyr

270

Lys

Leu

Leu

Lys

Glu

350

Asp

Ser

Pro

Ala

Thr

Gln

His

255

Asp

Met

Arg

Thr

335

Leu

Asp

Tyr

Ile

Asp

Phe

Ile

240

Lys

Gln

Asp

Thr

Glu

320

Thr

Leu

Lys

Thr

Glu
400



Asn

Asn

Lys

Asp

Gly

465

Ala

Asn

Phe

Asp

Ile

545

Lys

Ser

Tyr

His

Tyr

Gly

Leu

Ser

450

Gln

Leu

Tyr

Asn

Asn

530

Met

Thr

Asn

Tyr

Lys
610

Ile

Glu

Ser

435

Ile

Glu

Glu

Leu

Lys

515

Leu

Asn

Glu

Lys

Asn

595

Lys

Glu

Phe

420

Lys

Lys

Leu

Gln

Thr

500

Ser

Gly

Thr

Asn

Met

580

Pro

Gly

Arg

405

Glu

Asn

Glu

Glu

Leu

485

Lys

Thr

Ile

Thr

Val

565

Leu

Ser

Pro

Ile

Lys

Ile

Leu

Lys

470

Arg

Leu

Leu

Ala

550

Phe

Pro

Thr

Ser

Ser

Ile

Lys

Glu

455

Asn

Pro

Pro

Leu

Phe

535

Asn

Lys

Lys

Glu

Phe
615

Glu

Val

Ala

440

His

Leu

Val

Phe

Asn

520

Phe

Lys

Lys

Val

Leu

600

Ser

Asp

Val

425

Val

Asp

Val

Asp

Ser

505

Gly

Lys

Ala

Val

Phe

585

Tyr

Ile

Ile

410

Asn

Lys

Ile

Val

Ser

490

Thr

Trp

Asp

Phe

Asp

570

Phe

Ser

Asp

Glu

Glu

Val

Lys

Tyr

475

Leu

Glu

Asp

Gly

Val

555

Tyr

Ala

Asn

Asp

Lys

His

Ile

Leu

460

Val

Tyr

Lys

Lys

Lys

540

Asn

Lys

Lys

Tyr

Cys
620

Ile

Asp

Lys

445

Ile

Gly

Asn

Val

Asn

525

Tyr

Pro

Leu

Ser

Lys

605

His

Cys

Ser

430

Asp

Asn

Gln

Leu

Lys

510

Lys

Tyr

Pro

Leu

Asn

590

Lys

Asn

Ile

415

Ser

Tyr

Gly

Glu

Thr

495

Leu

Glu

Leu

Ala

Pro

575

Ile

Gly

Leu

Tyr

Arg

Leu

Ser

Glu

480

Arg

Asn

Thr

Gly

Ala

560

Gly

Gly

Thr

Ile



Asp

625

Gly

Tyr

Asp

Phe

Asn

705

Asp

Pro

Gly

Thr

Phe

785

Arg

Val

Phe

Phe

Arg

Glu

Gln

690

Leu

Asn

Ala

Ile

Phe

770

Thr

Arg

Asn

Phe

Glu

Glu

Ser

675

Ile

His

Val

Ser

Lys

755

Ser

Leu

Phe

Val

Lys

Phe

Val

660

Tyr

Tyr

Thr

Val

Ile

740

Asn

Tyr

His

Asn

Ile
820

Glu

Ser

645

Glu

Ile

Asn

Leu

Tyr

725

Ala

Lys

Asp

Ile

Asp

805

Gly

Ser

630

Asp

Lys

Asn

Lys

Tyr

710

Lys

Glu

Asn

Ile

Pro

790

Val

Ile

Ile

Thr

Gln

Asp

Asp

695

Phe

Leu

Asn

Pro

Val

775

Ile

Ile

Asp

Lys

Ala

Gly

Leu

680

Phe

Met

Asn

Glu

Asn

760

Lys

Thr

Asn

Arg

Lys

Asp

Tyr

665

Ile

Ser

Met

Gly

Leu

745

Arg

Asp

Met

Asn

Gly
825

His

Tyr

650

Lys

Glu

Glu

Leu

Glu

730

Val

Ala

Lys

Asn

Ala

810

Glu

Glu

635

Arg

Leu

Lys

Tyr

Phe

715

Ala

Ile

Lys

Arg

Phe

795

Leu

Arg

Asp

Asp

Thr

Asn

Ser

700

Asp

Glu

His

Val

Tyr

780

Gly

Arg

Asn

Trp

Ile

Phe

Glu

685

Lys

Gln

Val

Lys

Lys

765

Ser

Val

Thr

Leu

Ser

Ser

Thr

670

Leu

Gly

Arg

Phe

Ala

750

Glu

Lys

Asp

Asp

Leu
830

Lys

Glu

655

Asp

Tyr

Lys

Asn

Tyr

735

Gly

Thr

Tyr

Glu

Asp

815

Tyr

Phe

640

Phe

Ile

Leu

Leu

Leu

720

Arg

Glu

Ser

Lys

Val

800

Asn

Val



Val Val Ile Asn Ser Glu Gly Lys Ile Leu Glu Gln Ile Ser Leu Asn
835 840 845

Ser Ile Ile Asn Lys Glu Tyr Asp Ile Glu Thr Asn Tyr His Ala Leu
850 855 860

Leu Asp Glu Arg Glu Asp Asp Arg Asn Lys Ala Arg Lys Asp Trp Asn
865 870 875 880

Thr Ile Glu Asn Ile Lys Glu Leu Lys Thr Gly Tyr Leu Ser Gln Val
885 890 895

Val Asn Val Val Ala Lys Leu Val Leu Lys Tyr Asn Ala Ile Ile Cys
900 905 910

Leu Glu Asp Leu Asn Phe Gly Phe Lys Arg Gly Arg Gln Lys Val Glu
915 920 925

Lys Gln Val Tyr Gln Lys Phe Glu Lys Met Leu Ile Glu Lys Leu Asn
930 935 940

Tyr Leu Val Ile Asp Lys Ser Arg Glu Gln Val Ser Pro Glu Lys Met
945 950 955 960

Gly Gly Ala Leu Asn Ala Leu Gln Leu Thr Ser Lys Phe Lys Ser Phe
965 970 975

Ala Glu Leu Gly Lys Gln Ser Gly Ile Ile Tyr Tyr Val Pro Ala Tyr
980 985 990

Leu Thr Ser Lys Ile Asp Pro Thr Thr Gly Phe Val Asn Leu Phe Tyr
995 1000 1005

Ile Lys Tyr Glu Asn Ile Glu Lys Ala Lys Gln Phe Phe Asp Gly
1010 1015 1020

Phe Asp Phe Ile Arg Phe Asn Lys Lys Asp Asp Met Phe Glu Phe
1025 1030 1035

Ser Phe Asp Tyr Lys Ser Phe Thr Gln Lys Ala Cys Gly Ile Arg
1040 1045 1050



Ser

Pro

Val

Tyr

Glu

Leu

Ile

Phe

Tyr

Gln

Glu

Lys
1055

Asn
1070

Thr
1085

Glu
1100

Ala
1115

Gln
1130

Ser
1145

Ser
1160

Asn
1175

Lys
1190

Trp
1205

<210> 10
<211> 11
<212> PR

<213>

<220>

<223>

Trp

Pro

Asp

Asn

Asp

Met

Pro

Glu

Ile

Asp

Leu

29
T

Ile

Glu

Glu

Gly

Phe

Arg

Val

Gly

Ala

Glu

Lys

Unknown

Val

Ile

Glu

Tyr

Asn

Lys

Thr

Arg

Gly

Tyr

Tyr

Asn

Lys

Asp

Lys

Ser

Asn

Met

Lys

Glu

Ala

Synthetic sequence

Thr
1060

Asn
1075

Gly
1090

Ile
1105

Arg
1120

Thr
1135

Asp
1150

Pro
1165

Gly
1180

Lys
1195

Gln
1210

Asn

Leu

Leu

Lys

Leu

Ser

Arg

Lys

Leu

Val

Leu

Gly

Phe

Phe

Glu

Phe

Asp

Gly

Asp

Trp

Asn

His

Glu

Asp

Lys

Ile

Arg

Gly

Glu

Ala

Val

Leu

Leu

Arg

Glu

Gln

Ile

Leu

Thr

Phe

Asp

Leu

Ser

Leu

Ile
1065

Lys
1080

Tyr
1095

Ile
1110

Leu
1125

Arg
1140

Phe
1155

Ala
1170

Glu
1185

Met
1200

Ile

Val

Arg

Ser

His

Asp

Cys

Asn

Gln

Thr

Lys

Ile

Ile

Lys

Gln

Tyr

Ser

Gly

Ile

Asn

Tyr

Asn

Pro

Ala

Thr

Ile

Glu

Ala

Arg

Ala



<400>

10

Met Ala Val

1

Glu

Val

Tyr

Ala

65

Val

Gln

Ala

Ala

Lys

145

Glu

Asp

Val

Ile

Arg

Arg

50

Glu

Glu

Leu

Lys

Asp

130

Pro

Glu

Val

Tyr

Arg

Tyr

35

Arg

Glu

Asn

Ala

Gly

115

Lys

Arg

Lys

Leu

Thr
195

Lys

Ala

20

Tyr

Ser

Cys

Gly

Arg

100

Asp

Asp

Trp

Glu

Arg

180

Asp

Ser

Gly

Thr

Pro

Lys

His

85

Gln

Ala

Ala

Val

Lys

165

Ala

Ser

Ile

Leu

Glu

Asn

Ala

70

Arg

Leu

Gln

Val

Arg

150

Ala

Leu

Glu

Lys

Trp

Trp

Gly

55

Glu

Gly

Tyr

Gln

Gly

135

Met

Glu

Ala

Met

Val

Lys

Leu

40

Asp

Leu

Pro

Glu

Ile

120

Gly

Arg

Thr

Asp

Ser
200

Lys

Leu

25

Ser

Gly

Leu

Ala

Leu

105

Ala

Leu

Glu

Arg

Phe

185

Ser

Leu

10

His

Leu

Glu

Glu

Gly

90

Leu

Arg

Gly

Ala

Lys

170

Gly

Val

Arg

Lys

Leu

Gln

Arg

75

Ser

Val

Lys

Ile

Gly

155

Ser

Leu

Glu

Leu

Glu

Arg

Glu

60

Leu

Asp

Pro

Phe

Ala

140

Glu

Ala

Lys

Trp

Asp

Val

Gln

45

Cys

Arg

Asp

Gln

Leu

125

Lys

Pro

Asp

Pro

Lys
205

Asp

Asn

30

Glu

Asp

Ala

Glu

Ala

110

Ser

Ala

Gly

Arg

Leu

190

Pro

Met

15

Ala

Asn

Lys

Arg

Leu

95

Ile

Pro

Gly

Trp

Thr

175

Met

Leu

Pro

Gly

Leu

Thr

Gln

80

Leu

Gly

Leu

Asn

Glu

160

Ala

Arg

Arg



Lys

Ile

225

Glu

Phe

Asp

His

Lys

305

Glu

Asp

Glu

Arg

Ala

385

Leu

Ala

Gly

210

Glu

Tyr

Val

Met

Tyr

290

Trp

Ile

Leu

Asp

Lys

370

Thr

His

Ile

Gln

Arg

Ala

Gly

Lys

275

Val

Gly

Lys

Phe

Ala

355

Leu

Ala

Gln

Arg

Ala

Met

Lys

Gln

260

Glu

Thr

Lys

Asn

Ala

340

Ser

Asn

His

Tyr

Phe
420

Val

Met

Leu

245

Glu

Ala

Gly

Leu

Val

325

Lys

Phe

His

Pro

Thr

405

His

Arg

Ser

230

Val

His

Ser

Arg

Ala

310

Gln

Leu

Leu

Ala

Ile

390

Phe

Lys

Thr

215

Trp

Glu

Leu

Pro

Ala

295

Pro

Arg

Ala

Thr

Lys

375

Trp

Leu

Leu

Trp

Glu

Gln

Val

Gly

280

Leu

Asp

Arg

Glu

Arg

360

Met

Thr

Phe

Leu

Asp

Ser

Lys

His

265

Leu

Arg

Ala

Asn

Pro

345

Tyr

Phe

Arg

Asn

Lys
425

Arg

Trp

Asn

250

Leu

Glu

Gly

Pro

Thr

330

Glu

Ala

Ala

Phe

Glu

410

Val

Asp

Asn

235

Arg

Val

Ser

Ser

Phe

315

Arg

Tyr

Val

Thr

Asp

395

Phe

Glu

Met

220

Gln

Phe

Asn

Lys

Asp

300

Asp

Arg

Gln

Tyr

Phe

380

Lys

Gly

Asn

Phe

Arg

Glu

Gln

Glu

285

Lys

Leu

Phe

Ala

Asn

365

Thr

Leu

Glu

Gly

Gln

Val

Gln

Leu

270

Gln

Val

Tyr

Gly

Leu

350

Ser

Leu

Gly

Arg

Val
430

Gln

Gly

Lys

255

Gln

Thr

Phe

Asp

Ser

335

Trp

Ile

Pro

Gly

Arg

415

Ala

Ala

Gln

240

Asn

Gln

Ala

Glu

Ala

320

His

Arg

Leu

Asp

Asn

400

His

Arg



Glu

Asn

Asp

465

Ile

Ala

Glu

Val

Tyr

545

Leu

Ala

Asn

Asn

Glu
625

Val

Leu

450

Tyr

Gln

Arg

Ala

Gly

530

Leu

Ser

Ser

Ser

Leu

610

Thr

Asp

435

Leu

Gly

Cys

Asp

Arg

515

Asp

Ala

Gly

Ile

Lys

595

Val

Glu

Asp

Pro

Ala

Arg

Val

500

Gly

Asn

Glu

Leu

Ser

580

Gly

Ala

Ser

Val

Arg

Glu

Arg

485

Tyr

Glu

His

His

Arg

565

Val

Arg

Val

Lys

Thr

Asp

Gln

470

Asp

Leu

Arg

Arg

Pro

550

Val

Phe

Val

His

Asp
630

Val

Pro

455

His

Gln

Asn

Arg

Ala

535

Asp

Met

Arg

Pro

Glu

615

Leu

Pro

440

Asn

Phe

Leu

Val

Pro

520

Phe

Asp

Ser

Val

Phe

600

Arg

Arg

Ile

Glu

Thr

Ala

Ser

505

Pro

Val

Gly

Val

Ala

585

Phe

Ser

Ala

Ser

Pro

Gly

His

490

Val

Tyr

His

Lys

Asp

570

Arg

Phe

Gln

Ile

Met

Ile

Glu

475

Met

Arg

Ala

Phe

Leu

555

Leu

Lys

Pro

Leu

Arg
635

Ser

Ala

460

Phe

His

Val

Ala

Asp

540

Gly

Gly

Asp

Ile

Leu

620

Glu

Glu

445

Leu

Gly

Arg

Gln

Val

525

Lys

Ser

Leu

Glu

Lys

605

Lys

Glu

Gln

Tyr

Gly

Arg

Ser

510

Phe

Leu

Glu

Arg

Leu

590

Leu

Arg

Leu

Phe

Ala

Arg

495

Gln

Arg

Ser

Gly

Thr

575

Lys

Asn

Pro

Gln

Asp

Arg

Lys

480

Gly

Ser

Leu

Asp

Leu

560

Ser

Pro

Asp

Gly

Arg
640



Thr

Arg

Leu

Arg

Ile

705

Arg

Val

Val

Lys

Ile

785

Ile

Ile

Gly

Glu

Leu

Cys

Ile

Glu

690

Cys

Val

Arg

Gly

Phe

770

Arg

Asp

Met

Lys

Leu
850

Arg

Gly

Glu

675

Ala

Ser

Trp

Ser

Gly

755

Leu

Ala

His

Glu

Trp

835

Ser

Gln

Ser

660

Gln

Phe

Asp

Arg

Gly

740

Asn

Lys

Glu

Ala

Ala

820

Val

Glu

Leu

645

Glu

Pro

Glu

Lys

His

725

Glu

Ser

Ser

Lys

Lys

805

Leu

Ala

Tyr

Arg

Asp

Val

Asn

Glu

710

Met

Arg

Ile

Trp

Gly

790

Glu

Gly

Lys

Gln

Thr

Val

Asp

Glu

695

Trp

Gly

Pro

Glu

Ser

775

Ser

Asp

Tyr

Tyr

Phe
855

Gln

Gly

Ala

680

Leu

Met

Lys

Lys

Gln

760

Phe

Arg

Arg

Val

Pro

840

Asn

Leu

Arg

665

Ala

Gln

Asp

Gln

Ile

745

Ile

Phe

Phe

Leu

Tyr

825

Pro

Asn

Ala

650

Arg

Asn

Lys

Ala

Val

730

Arg

Glu

Gly

Ala

Lys

810

Ala

Cys

Asp

Tyr

Glu

His

Leu

Val

715

Arg

Gly

Tyr

Lys

Ile

795

Lys

Leu

Gln

Arg

Leu

Arg

Met

Lys

700

Tyr

Asp

Tyr

Leu

Val

780

Thr

Leu

Asp

Leu

Pro
860

Arg

Ser

Thr

685

Ser

Glu

Trp

Ala

Glu

765

Ser

Leu

Ala

Glu

Ile

845

Pro

Leu

Trp

670

Pro

Leu

Ser

Arg

Lys

750

Arg

Gly

Arg

Asp

Arg

830

Leu

Ser

Leu

655

Ala

Asp

His

Val

Lys

735

Asp

Gln

Gln

Glu

Arg

815

Gly

Leu

Glu

Val

Lys

Trp

Gly

Arg

720

Asp

Val

Tyr

Val

His

800

Ile

Lys

Glu

Asn



Asn Gln Leu Met Gln Trp Ser His Arg Gly Val Phe Gln Glu Leu Ile
865 870 875 880

Asn Gln Ala Gln Val His Asp Leu Leu Val Gly Thr Met Tyr Ala Ala
885 890 895

Phe Ser Ser Arg Phe Asp Ala Arg Thr Gly Ala Pro Gly Ile Arg Cys
900 905 910

Arg Arg Val Pro Ala Arg Cys Thr Gln Glu His Asn Pro Glu Pro Phe
915 920 925

Pro Trp Trp Leu Asn Lys Phe Val Val Glu His Thr Leu Asp Ala Cys
930 935 940

Pro Leu Arg Ala Asp Asp Leu Ile Pro Thr Gly Glu Gly Glu Ile Phe
945 950 955 960

Val Ser Pro Phe Ser Ala Glu Glu Gly Asp Phe His Gln Ile His Ala
965 970 975

Asp Leu Asn Ala Ala Gln Asn Leu Gln Gln Arg Leu Trp Ser Asp Phe
980 985 990

Asp Ile Ser Gln Ile Arg Leu Arg Cys Asp Trp Gly Glu Val Asp Gly
995 1000 1005

Glu Leu Val Leu Ile Pro Arg Leu Thr Gly Lys Arg Thr Ala Asp
1010 1015 1020

Ser Tyr Ser Asn Lys Val Phe Tyr Thr Asn Thr Gly Val Thr Tyr
1025 1030 1035

Tyr Glu Arg Glu Arg Gly Lys Lys Arg Arg Lys Val Phe Ala Gln
1040 1045 1050

Glu Lys Leu Ser Glu Glu Glu Ala Glu Leu Leu Val Glu Ala Asp
1055 1060 1065



Glu Ala
107

Ile Ile
108

Met Val

Arg Glu Lys Ser Val Val Leu Met Arg
0 1075

Asn Arg Gly Asn Trp Thr Arg Gln Lys
5 1090

Asn Gln Arg Ile Glu Gly Tyr Leu Val

1100 1105

Ser Arg Val Pro Leu Gln Asp Ser Ala Cys Glu

111

Ile

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

<220>
<223>

<400>
aauuucu

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

<400>
aauuucu

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

<400>
aauuucu

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

5 1120

11

20

RNA
Unknown

Lachnospiraceae bacterium

11
acu aaguguagau

12

19

RNA

Acidaminococcus sp.BV3L6

12
acu cuuguagau

13

19

RNA

Francisella novicida

13
acu guuguagau

14

19

RNA

Porphyromonas macacae

Asp Pro Ser Gly
1080

Glu Phe Trp Ser
1095

Lys Gln Ile Arg
1110

Asn Thr Gly Asp
1125

20

19

19



<400>

14

aauuucuacu auuguagau

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

<400>

15

20

RNA

Moraxella bovoculi

15

aauuucuacu guuuguagau

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

<400>

16

19

RNA

Thiomicrospira sp.XS5

16

aauuucuacu guuguagau

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

<400>

17

19

RNA

Btyrivibrio sp.NC3005

17

aauuucuacu auuguagau

<21e> 18

<211> 10

<212> RNA

<213> Artificial sequence
<220>

<223> Synthetic sequence
<400> 18

2aaaaaaaaa

<21e> 19

<211> 91

<212> RNA

<213> Unknown

<220>

<223> Synthetic sequence
<400> 19

gucuagagga cagaauuuuu caacgggugu gccaauggec acuuuccagg uggcaaagcec

19

20

19

19

10

60



Ccguugagcuu cucaaaucug agaaguggca ¢

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

<220>
<223>

<400>

20

41

RNA

Artificial sequence

Synthetic sequence

20

uaauuucuac uaaguguaga ucgucgccgu ccagcucgac c

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

<220>
<223>

<400>

21

45

RNA

Artificial sequence

Synthetic sequence

21

uaauuucuac uaaguguaga ucaacgucgu gacugggaaa acccu

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

<220>
<223>

<400>

22

41

RNA

Artificial sequence

Synthetic sequence

22

uaauuucuac uaaguguaga uaacgaacca ccagcagaag a

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

<220>
<223>

<400>

23

41

RNA

Artificial sequence

Synthetic sequence

23

uaauuucuac uaaguguaga ugaucguuac gcuaacuaug a

<210>
<211>

24
41

91

41

45

41

41



<212> RNA
<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 24
uaauuucuac uaaguguaga uccugggugu uccacagcug a

<210> 25
<211> 41
<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 25
uaauuucuac uaaguguaga ucuacauuac aggcuaacaa a

<210> 26
<211> 41
<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 26
uaauuucuac uaaguguaga uguacauugc aagauacuaa a

<210> 27
<211> 41
<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 27
uaauuucuac uaaguguaga uugaaguaga uauggcagca C

<210> 28
<211> 41
<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence



<400> 28
uaauuucuac uaaguguaga uacaauaugu gcuucuacac a

<210> 29
<211> 40
<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 29
uaauuucuac ucuuguagau gaucguuacg cuaacuauga

<210> 30
<211> 40
<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 30
uaauuucuac uguuguagau gaucguuacg cuaacuauga

<210> 31
<211> 111
<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 31
gucuagagga cagaauuuuu caacgggugu gccaauggec acuuuccagg uggcaaagcec

Cguugagcuu cucaaaucug agaaguggca cgaucguuac gcuaacuaug a

<210> 32
<211> 116
<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 32
cgucgccguc cagcucgacc guuuuagage uaugcuguuu uggaaacaaa acagcauagce

aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu ggcaccgagu cggugc

41

40

40

60

111

60

116



<210> 33

<211> 116

<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 33
aacgaaccac cagcagaaga guuuuagagc uaugcuguuu uggaaacaaa acagcauagc

aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu ggcaccgagu cggugc

<210> 34
<211> 116
<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 34
gaucguuacg cuaacuauga guuuuagagc uaugcuguuu uggaaacaaa acagcauagc

aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu ggcaccgagu cggugc

<210> 35
<211> 135
<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 35
gaucguuacg cuaacuauga guuguagcuc ccuuucucau uucgcagugc gaaagcacug

Cgaaaugaga accguugcua caauaaggcc gucugaaaag augugccgca acgcucugec

ccuuaaagcu ucugc

<210> 36
<211> 139
<212> RNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

60

116

60

116

60

120

135



<400>

36

gaucguuacg cuaacuauga guuuuagucc cuuuuuaaau uucuuuaugg uaaaauuaua

aucucauaag aaauuuaaaa agggacuaaa auaaagaguu ugcgggacuc ugcgggguua

Caauccccua aaaccgcuu

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

<220>
<223>

<400>

37

55

RNA

Artificial sequence

Synthetic sequence

37

gccggggugg ugcccauccu ggucgageug gacggegacg uaaacggeca caagce

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

<220>
<223>

<400>

38

55

RNA

Artificial sequence

Synthetic sequence

38

uagcauucca cagacagccc ucauaguuag cguaacgauc uaaaguuuug ucguc

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

<220>
<223>

<400>

39

58

DNA

Artificial sequence

Synthetic sequence

39

agcttgtctg ccatggacat gcagactata ctgttattgt tgtacagacc gaattccc

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

<220>
<223>

<400>

40

58

DNA

Artificial sequence

Synthetic sequence

40

gggaattcgg tctgtacaac aataacagta tagtctgcat gtccatggca gacaagct

60

120

139

55

55

58

58



<21e> 41

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 41
gcttgtggec gtttacgtcg ccgtccagect cgaccaggat gggcaccacc ccggc

<21e> 42

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 42
gccggggtgg tgcccatcct ggtcgagectg gacggecgacg taaacggcca caagc

<210> 43

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 43
gcttgtggec gtttacgtcg ccgtccagect cgaggaggat gggcaccacc ccggc

<210> 44

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 44
gccggggtgg tgcccatcct cctcgagetg gacggecgacg taaacggcca caagc

<210> 45

<211> 55

<212> DNA

<213> Artificial sequence



<220>
<223>

<400>

Synthetic sequence

45

gcttgtggec gtttacgtcg ccgtccaget cctccaggat gggcaccacc ccggc

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

<220>
<223>

<400>

46

55

DNA

Artificial sequence

Synthetic sequence

46

gccggggtgg tgcccatcct ggaggagctg gacggcgacg taaacggcca caagc

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

<220>
<223>

<400>

47

55

DNA

Artificial sequence

Synthetic sequence

47

gcttgtggec gtttacgtcg ccgtccagca ggaccaggat gggcaccacc ccggc

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

<220>
<223>

<400>

48

55

DNA

Artificial sequence

Synthetic sequence

48

gccggggtgg tgcccatcct ggtcctgetg gacggecgacg taaacggcca caagc

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

<220>
<223>

<400>

49

55

DNA

Artificial sequence

Synthetic sequence

49

gcttgtggec gtttacgtcg ccgtccacgt cgaccaggat gggcaccacc ccggc

55

55

55

55

55



<210> 50

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 50
gccggggtgg tgcccatcct ggtcgacgtg gacggecgacg taaacggcca caagc

<21e> 51

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 51
gcttgtggec gtttacgtcg ccgtcgtget cgaccaggat gggcaccacc ccggc

<21e> 52

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 52
gccggggtgg tgcccatcct ggtcgagcac gacggcgacg taaacggcca caagc

<210> 53

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 53
gcttgtggec gtttacgtcg ccgagcagect cgaccaggat gggcaccacc ccggc

<210> 54

<211> 55

<212> DNA

<213> Artificial sequence



<220>
<223>

<400>

Synthetic sequence

54

gccggggtgg tgcccatcct ggtcgagectg ctcggegacg taaacggcca caagc

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

<220>
<223>

<400>

55

55

DNA

Artificial sequence

Synthetic sequence

55

gcttgtggec gtttacgtcg cgctccaget cgaccaggat gggcaccacc ccggc

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

<220>
<223>

<400>

56

55

DNA

Artificial sequence

Synthetic sequence

56

gccggggtgg tgcccatcct ggtcgagectg gagcgecgacg taaacggcca caagc

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

<220>
<223>

<400>

57

55

DNA

Artificial sequence

Synthetic sequence

57

gcttgtggec gtttacgtcc gcgtccaget cgaccaggat gggcaccacc ccggc

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

<220>
<223>

<400>

58

55

DNA

Artificial sequence

Synthetic sequence

58

gccggggtgg tgcccatcct ggtcgagectg gacgecggacg taaacggcca caagc

55

55

55

55

55



<21e> 59

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 59
gcttgtggec gtttacgagg ccgtccagect cgaccaggat gggcaccacc ccggc

<210> 60

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 60
gccggggtgg tgcccatcct ggtcgagectg gacggecctcg taaacggcca caagc

<210> 61

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 61
gcttgtggec gtttagectcg ccgtccaget cgaccaggat gggcaccacc ccggc

<210> 62

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 62
gccggggtgg tgcccatcct ggtcgagectg gacggecgage taaacggcca caagc

<210> 63

<211> 55

<212> DNA

<213> Artificial sequence



<220>
<223>

<400>

gcttgtggecc gagcacgtcg ccgtccagect cgaccaggat gggcaccacc ccggc

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

<220>
<223>

<400>

gccggggtgg tgcccatcct ggtcgagetg gacggecgacg tgctcggecca caagc

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

<220>
<223>

<400>

Synthetic sequence

63

64

55

DNA

Artificial sequence

Synthetic sequence

64

65

20

DNA

Artificial sequence

Synthetic sequence

65

cgacgtaaac ggccacaagc

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

<220>
<223>

<400>

66

25

DNA

Artificial sequence

Synthetic sequence

66

gacggcgacg taaacggcca caagc

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

<220>
<223>

<400>

agctggacgg cgacgtaaac ggccacaagc

67

30

DNA

Artificial sequence

Synthetic sequence

67

55

55

20

25

30



<210> 68

<211> 35

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 68
ggtcgagctg gacggcgacg taaacggcca caagc

<210> 69

<211> 40

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 69
atcctggtcg agctggacgg cgacgtaaac ggccacaagc

<21e> 70

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 70
gcttgtggec gtttacgtcg

<21e> 71

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 71
gcttgtggec gtttacgtcg ccgtc

<21e> 72

<211> 30

<212> DNA

<213> Artificial sequence

35

40

20

25



<220>
<223>

<400>

Synthetic sequence

72

gcttgtggec gtttacgtcg ccgtccagcet

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

<220>
<223>

<400>

73

35

DNA

Artificial sequence

Synthetic sequence

73

gcttgtggec gtttacgtcg ccgtccaget cgacc

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

<220>
<223>

<400>

74

40

DNA

Artificial sequence

Synthetic sequence

74

gcttgtggec gtttacgtcg ccgtccagect cgaccaggat

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

<220>
<223>

<400>

gacgacaaaa ctttagatcg ttacgctaac tatgagggct gtctgtggaa tgcta

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

<220>
<223>

<400>

tagcattcca cagacagccc tcatagttag cgtaacgatc taaagttttg tcgtc

75

55

DNA

Artificial sequence

Synthetic sequence

75

76

55

DNA

Artificial sequence

Synthetic sequence

76

30

35

40

55

55



<21e> 77

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 77
gacgacaaaa ctttagatcg ttacgctaac tatctgggct gtctgtggaa tgcta

<21e> 78

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 78
tagcattcca cagacagccc agatagttag cgtaacgatc taaagttttg tcgtc

<210> 79

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 79
gacgacaaaa ctttagatcg ttacgctaac ttagagggct gtctgtggaa tgcta

<210> 80

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 80
tagcattcca cagacagccc tctaagttag cgtaacgatc taaagttttg tcgtc

<21e> 81

<211> 55

<212> DNA

<213> Artificial sequence



<220>
<223>

<400>

Synthetic sequence

81

gacgacaaaa ctttagatcg ttacgctaag aatgagggct gtctgtggaa tgcta

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

<220>
<223>

<400>

82

55

DNA

Artificial sequence

Synthetic sequence

82

tagcattcca cagacagccc tcattcttag cgtaacgatc taaagttttg tcgtc

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

<220>
<223>

<400>

83

55

DNA

Artificial sequence

Synthetic sequence

83

gacgacaaaa ctttagatcg ttacgctttc tatgagggct gtctgtggaa tgcta

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

<220>
<223>

<400>

84

55

DNA

Artificial sequence

Synthetic sequence

84

tagcattcca cagacagccc tcatagaaag cgtaacgatc taaagttttg tcgtc

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

<220>
<223>

<400>

85

55

DNA

Artificial sequence

Synthetic sequence

85

gacgacaaaa ctttagatcg ttacggaaac tatgagggct gtctgtggaa tgcta

55

55

55

55

55



<210> 86

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 86
tagcattcca cagacagccc tcatagtttc cgtaacgatc taaagttttg tcgtc

<21e> 87

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 87
gacgacaaaa ctttagatcg ttagcctaac tatgagggct gtctgtggaa tgcta

<21e> 88

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 88
tagcattcca cagacagccc tcatagttag gctaacgatc taaagttttg tcgtc

<21e> 89

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 89
gacgacaaaa ctttagatcg tatcgctaac tatgagggct gtctgtggaa tgcta

<210> 90

<211> 55

<212> DNA

<213> Artificial sequence



<220>
<223>

<400>

Synthetic sequence

90

tagcattcca cagacagccc tcatagttag cgatacgatc taaagttttg tcgtc

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

<220>
<223>

<400>

91

55

DNA

Artificial sequence

Synthetic sequence

91

gacgacaaaa ctttagatcc atacgctaac tatgagggct gtctgtggaa tgcta

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

<220>
<223>

<400>

92

55

DNA

Artificial sequence

Synthetic sequence

92

tagcattcca cagacagccc tcatagttag cgtatggatc taaagttttg tcgtc

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

<220>
<223>

<400>

93

55

DNA

Artificial sequence

Synthetic sequence

93

gacgacaaaa ctttagaagg ttacgctaac tatgagggct gtctgtggaa tgcta

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

<220>
<223>

<400>

94

55

DNA

Artificial sequence

Synthetic sequence

94

tagcattcca cagacagccc tcatagttag cgtaaccttc taaagttttg tcgtc

55

55

55

55

55



<210> 95

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 95
gacgacaaaa ctttacttcg ttacgctaac tatgagggct gtctgtggaa tgcta

<210> 96

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 96
tagcattcca cagacagccc tcatagttag cgtaacgaag taaagttttg tcgtc

<21e> 97

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 97
gacgacaaaa cagcagatcg ttacgctaac tatgagggct gtctgtggaa tgcta

<210> 98

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 98
tagcattcca cagacagccc tcatagttag cgtaacgatc tgctgttttg tcgtc

<210> 99

<211> 55

<212> DNA

<213> Artificial sequence



<220>
<223>

<400>

Synthetic sequence

99

gacgacaaaa ctttagatcg ttacgctaac tatgagggcg agttgtggaa tgcta

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

<220>
<223>

<400>

100

55

DNA

Artificial sequence

Synthetic sequence

100

tagcattcca caactcgccc tcatagttag cgtaacgatc taaagttttg tcgtc

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

<220>
<223>

<400>

101

55

DNA

Artificial sequence

Synthetic sequence

101

gacgacaaaa ctttagatcg ttacgctaac tatgagggcc aaatgtggaa tgcta

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

<220>
<223>

<400>

102

55

DNA

Artificial sequence

Synthetic sequence

102

tagcattcca catttggccc tcatagttag cgtaacgatc taaagttttg tcgtc

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

<220>
<223>

<400>

103

55

DNA

Artificial sequence

Synthetic sequence

103

agttgtgtta gtttacctgg gtgttccaca gctgatagtg attgccttga ataaa

55

55

55

55

55



<210> 104

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 104
tttattcaag gcaatcacta tcagctgtgg aacacccagg taaactaaca caact

<210> 105

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 105
agttgtgtta gtttacctgg gtgttccaca gctcttagtg attgccttga ataaa

<210> 106

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 106
tttattcaag gcaatcacta agagctgtgg aacacccagg taaactaaca caact

<21e> 107

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 107
agttgtgtta gtttacctgg gtgttccaca ggagatagtg attgccttga ataaa

<210> 108

<211> 55

<212> DNA

<213> Artificial sequence



<220>
<223>

<400>

Synthetic sequence

108

tttattcaag gcaatcacta tctcctgtgg aacacccagg taaactaaca caact

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

<220>
<223>

<400>

109

55

DNA

Artificial sequence

Synthetic sequence

109

agttgtgtta gtttacctgg gtgttccact cctgatagtg attgccttga ataaa

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

<220>
<223>

<400>

110

55

DNA

Artificial sequence

Synthetic sequence

110

tttattcaag gcaatcacta tcaggagtgg aacacccagg taaactaaca caact

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

<220>
<223>

<400>

111

55

DNA

Artificial sequence

Synthetic sequence

111

agttgtgtta gtttacctgg gtgttcctga gctgatagtg attgccttga ataaa

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

<220>
<223>

<400>

112

55

DNA

Artificial sequence

Synthetic sequence

112

tttattcaag gcaatcacta tcagctcagg aacacccagg taaactaaca caact

55

55

55

55

55



<210> 113

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 113
agttgtgtta gtttacctgg gtgttggaca gctgatagtg attgccttga ataaa

<21e> 114

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 114
tttattcaag gcaatcacta tcagctgtcc aacacccagg taaactaaca caact

<210> 115

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 115
agttgtgtta gtttacctgg gtgaaccaca gctgatagtg attgccttga ataaa

<210> 116

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 116
tttattcaag gcaatcacta tcagctgtgg ttcacccagg taaactaaca caact

<21e> 117

<211> 55

<212> DNA

<213> Artificial sequence



<220>
<223>

<400>

Synthetic sequence

117

agttgtgtta gtttacctgg gacttccaca gctgatagtg attgccttga ataaa

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

<220>
<223>

<400>

118

55

DNA

Artificial sequence

Synthetic sequence

118

tttattcaag gcaatcacta tcagctgtgg aagtcccagg taaactaaca caact

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

<220>
<223>

<400>

119

55

DNA

Artificial sequence

Synthetic sequence

119

agttgtgtta gtttacctgc ctgttccaca gctgatagtg attgccttga ataaa

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

<220>
<223>

<400>

120

55

DNA

Artificial sequence

Synthetic sequence

120

tttattcaag gcaatcacta tcagctgtgg aacaggcagg taaactaaca caact

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

<220>
<223>

<400>

121

55

DNA

Artificial sequence

Synthetic sequence

121

agttgtgtta gtttaccacg gtgttccaca gctgatagtg attgccttga ataaa

55

55

55

55

55



<210> 122

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 122
tttattcaag gcaatcacta tcagctgtgg aacaccgtgg taaactaaca caact

<210> 123

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 123
agttgtgtta gtttaggtgg gtgttccaca gctgatagtg attgccttga ataaa

<21e> 124

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 124
tttattcaag gcaatcacta tcagctgtgg aacacccacc taaactaaca caact

<210> 125

<211> 55

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 125
agttgtgtta gagcacctgg gtgttccaca gctgatagtg attgccttga ataaa

<210> 126

<211> 55

<212> DNA

<213> Artificial sequence



<220>
<223> Synthetic sequence

<400> 126
tttattcaag gcaatcacta tcagctgtgg aacacccagg tgctctaaca caact

<21e> 127

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 127
gcaaaccacc tataggggaa cac

<210> 128

<211> 21

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 128
cagccaactc agcttccttt c

<210> 129

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 129
catgccgcca cgtctaatgt ttc

<210> 130

<211> 21

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 130
ggtgaagcac gcatacctgt g

55

23

21

23

21



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

<220>
<223>

<400>

131

31

DNA

Artificial sequence

Synthetic sequence

131

ttgttggggt aaccaactat ttgttactgt t

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

<220>
<223>

<400>

132

29

DNA

Artificial sequence

Synthetic sequence

132

cctccccatg tctgaggtac tccttaaag

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

<220>
<223>

<400>

133

37

DNA

Artificial sequence

Synthetic sequence

133

gcataatcaa ttatttgtta ctgtggtaga taccact

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

<220>
<223>

<400>

134
34
DNA
Artificial sequence

Synthetic sequence

134

gctatactgc ttaaatttgg tagcatcata ttgc

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

135

4

PRT

Artificial sequence

31

29

37

34



<220>
<223> Synthetic sequence

<400> 135

Ala Ala Ala Ala
1

<210> 136

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 136

Pro Lys Lys Lys Arg Lys Val
1 5

<210> 137

<211> 16

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 137

Lys Arg Pro Ala Ala Thr Lys Lys Ala Gly Gln Ala Lys Lys Lys Lys
1 5 10 15

<210> 138

<211> 9

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 138
Pro Ala Ala Lys Arg Val Lys Leu Asp
1 5

<210> 139
<211> 11



<212> PRT
<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 139

Arg Gln Arg Arg Asn Glu Leu Lys Arg Ser Pro
1 5 10

<210> 140

<211> 38

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 140

Asn Gln Ser Ser Asn Phe Gly Pro Met Lys Gly Gly Asn Phe Gly Gly
1 5 10 15

Arg Ser Ser Gly Pro Tyr Gly Gly Gly Gly Gln Tyr Phe Ala Lys Pro
20 25 30

Arg Asn Gln Gly Gly Tyr
35

<210> 141

<211> 42

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 141
Arg Met Arg Ile Glx Phe Lys Asn Lys Gly Lys Asp Thr Ala Glu Leu
1 5 10 15

Arg Arg Arg Arg Val Glu Val Ser Val Glu Leu Arg Lys Ala Lys Lys
20 25 30

Asp Glu Gln Ile Leu Lys Arg Arg Asn Val
35 40



<210> 142

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 142

Val Ser Arg Lys Arg Pro Arg Pro
1 5

<210> 143

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 143

Pro Pro Lys Lys Ala Arg Glu Asp
1 5

<210> 144

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 144

Pro Gln Pro Lys Lys Lys Pro Leu
1 5

<210> 145

<211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 145



Ser Ala Leu Ile Lys Lys Lys Lys Lys Met Ala Pro
1 5 10

<210> 146

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 146

Asp Arg Leu Arg Arg
1 5

<210> 147

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 147

Pro Lys Gln Lys Lys Arg Lys
1 5

<210> 148
<211> 10
<212> PRT
<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 148

Arg Lys Leu Lys Lys Lys Ile Lys Lys Leu
1 5 10

<210> 149
<211> 10
<212> PRT
<213> Artificial sequence

<220>
<223> Synthetic sequence



<400> 149

Arg Glu Lys Lys Lys Phe Leu Lys Arg Arg
1 5 10

<210> 150
<211> 20
<212> PRT
<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 150

Lys Arg Lys Gly Asp Glu Val Asp Gly Val Asp Glu Val Ala Lys Lys
1 5 10 15

Lys Ser Lys Lys
20

<210> 151

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 151

Arg Lys Cys Leu Gln Ala Gly Met Asn Leu Glu Ala Arg Lys Thr Lys
1 5 10 15

Lys

<210> 152

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 152

Arg Lys Cys Leu Gln Ala Gly Met Asn Leu Glu Ala Arg Lys Thr Lys
1 5 10 15



Lys

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

<220>
<223>

<400>

153

18

DNA

Artificial sequence

Synthetic sequence

153

caaagagaag cctcggcc

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

<220>
<223>

<400>

154
34
DNA
Artificial sequence

Synthetic sequence

154

gtgttaatac aaaggtacag gaacaaagaa tttg

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

<220>
<223>

<400>

155

42

DNA

Artificial sequence

Synthetic sequence

155

gtaatttcta ctaagtgtag atagcattaa gtgtcaagtt ct

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

<220>
<223>

<400>

156

42

DNA

Artificial sequence

Synthetic sequence

156

gtaatttcta ctaagtgtag atagcattaa atgtcaagtt ct

18

34

42

42



<210> 157

<211> 42

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 157
gtaatttcta ctaagtgtag atactagtcc cttgtactga ta

<210> 158

<211> 42

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 158
gtaatttcta ctaagtgtag atgcattctg ggattctcta ga

<210> 159

<211> 28

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 159
ctatctgaat gaattgattt ggggcttg

<210> 160

<211> 26

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 160
gcaatgtcaa aatcgccatt ttaagc

<210> 161

<211> 22

<212> DNA

<213> Artificial sequence

<220>

42

42

28

26



<223> Synthetic sequence

<400> 161
aggcaacgtc caggatagag tg

<210> 162

<211> 28

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic sequence

<400> 162
cagtaagcat tttccactgg tatcccag

<210> 163

<211> 50

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 163

actggctttg gtgctatgga ctttactaca ttacaggcta acaaaagtga

<210> 164

<211> 50

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 164

actggatatg gtgccatgga ctttagtaca ttgcaagata ctaaatgtga

<210> 165
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 165
tttactacat tacaggctaa caaa

22

28

50

50

24



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

<220>
<223>

<400>

166
24
DNA
Artificial Sequence

Synthetic Sequence

166

tttagtacat tgcaagatac taaa

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

<220>
<223>

<400>

167

25

DNA

Artificial Sequence

Synthetic Sequence

167

tttacgtacg ccgtccagct cgacc

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

<220>
<223>

<400>

168
24
DNA
Artificial Sequence

Synthetic Sequence

168

aaatgcagcg gcaggtcgag ctgg

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

<220>
<223>

<400>

169
24
DNA
Artificial Sequence

Synthetic Sequence

169

tttagatcgt tacgctaact atga

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

<220>

170
24
DNA
Artificial Sequence

24

25

24

24



<223> Synthetic Sequence

<400> 170
aaatctagca atgcgattga tact

<21e> 171
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 171
tttatcttct gctggtggtt cgtt

<210> 172
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 172
aaatagaaga cgaccaccaa gcaa

<21e> 173

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 173
aatatgtcat tatgtgctgc catatctact tcagaaact

<21e> 174

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Sequence

<400> 174
aatttaacaa tatgtgcttc tacacagtct cctgtacct

24

24

24

39

39



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

<220>
<223>

<400>

175
24
DNA
Artificial Sequence

Synthetic Sequence

175

tttgagcatt aagtgtcaag ttct

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

<220>
<223>

<400>

176
24
DNA
Artificial Sequence

Synthetic Sequence

176

tttgagcatt aaatgtcaag ttct

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

<220>
<223>

<400>

177

15

DNA

Artificial Sequence

Synthetic Sequence

177

taaacggcca caagc

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

<220>
<223>

<400>

178

15

DNA

Artificial Sequence

Synthetic Sequence

178

gcttgtggec gttta

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

<220>

179
24
DNA
Artificial Sequence

24

24

15

15



<223> Synthetic Sequence

<220>

<221> Misc_feature

<222> (5)..(24)

<223> nis A, G, C, or T

<400> 179
tttannnnnn nnnnnnnnnn nnnn

24



