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<l41>
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<160>

<170>

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

<400>

Met

1

Gly

Ser

Ser

Ala

65

Asn

Glu

Val
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Thr
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Asn
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Asn
Val
Ser
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Thr
Thr
Thr
Thr
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Ser

Thr
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927
PRT

Staphylococcus aureus

1
Met

Ala

Lys

35

Ser

Lys

Asn

Thr

Gly

115

Thx

Asn

Pro

Ser

Lys

Ser

20

Glu

Asn

Thr

Asn

Gln

100

Glu

Gln

Glu

Gln

Thr
180

Lys

5

Val

Bla

Glu

Asp

Gly

85

Ser

Ala

Ser

Thr

Asn

165

Glu

Lys Glu Lys

Leu

Asp

Ser

Asp

70

Glu

Ser

Thr

Ser

Thr

150

Ser

Ala

Val

Ala

Lys

55

Thr

Thr

Ser

Thr

Asn

135

Ser

Thr

Thr

Gly

Ser

40

Ser

Asn

Ser

Thr

Thr

120

Thr

Asn

Asn

Pro

His

Thx

25

Glu

Asn

Vazl

val

Asn

105

Thr

Asn

Asp

Ala

Ser
185

Rla

10

Leu

Asn

Asp

Ser

Ala

90

Ala

Thr

Ala

Thr

Glu

170

Asn

Ile

Ile

Ser

Ser

Asp

75

Gln

Thx

Asn

Glu

Asn

155

Asn

Asn

Arg

Gly

Val

Ser

60

Thr

Asn

Thr

Gln

Glu

140

Thr

Val

Glu

Lys

Phe

Thr

45

Ser

Lys

Pro

Glu

Ala

125

Leu

Val

Ser

Ser

Lys

Gly

30

Gln

Val

Thr

Ala

Glu

110

Asn

Val

Ser

Thr

Ala
1580

Ser

15

Leu

Ser

Ser

Ser

Gln

95

Thrx

Thr

Asn

Ser

Thr

175

Pro

Ile

Leu

Asp

Ale

Ser

80

Gln

Pro

Pro

Gln

Val

160

Gln

Gin



Ser

Ser

Ala

225

Val

Val

Asp

Thr

Ala

305

Asp

Ala

Ala

Tyr

Asp

385

Asn

Lys

Ile

Phe

Thr

465

Asp

Pro

Thr

Bla

210

Pro

Gly

Lys

Thr

Ser

290

Bsn

Tyr

Tyr

Thr

Glu

370

Gln

Pro

Pro

Lys

Val

450

Phe

Gin

Asn

Asp

195

Pro

Val

Ile

Leu

Phe

275

Thr

Gly

Val

Ile

Gly

355

Lys

Ile

Ser

Asn

Val

435

Asn

Pro

Ile

Ser

Ala

Arg

Ala

Asp

Asn

260

Lys

Ala

Val

Asn

Asp

340

Ile

Tyr

Asp

Gly

Thr

420

Tyr

Pxo

Asn

Thr

Lys
500

Ser

Met

Asn

Arg

Gly Thr

Ser

245

Tyr

Ile

Lys

Ile

Thr

325

Pro

Gly

Gly

Lys

Asp

405

Asp

Lys

Glu

Pro

Thr
485

Gly

230

Gly

Gly

Thr

Val

Asp

310

Lys

Glu

Ser

Lys

Thr

330

Asn

Ser

Val

Asn

Asn

470

Pro

Asp

Lys

Ala

215

Thr

Phe

Val

Pro

295

Ser

Asp

Asn

Thr

Phe

375

Asn

Val

Asn

Asp

Phe

455

Gln

Tyr

Leu

Asp

200

Phe

Ile

Thr

Ser

Pro

280

Pro

Asp

Asp

val

Thr

360

Tyr

Asn

Ile

Ala

Asn

440

Glu

Tyxr

Ile

Ala

Val

Ser

Thr

Val

Val

265

Lys

Ile

Gly

Val

Lys

345

Ala

Asn

Thr

Ala

Leu

425

Ala

Asp

Lys

Val

Leu
505

Val

Leu

Asn

Tyxr

250

Pro

Glu

Met

Asn

Lys

330

Lys

Asn

Leu

Tyr

Pro

410

Ile

Ala

Val

Val

Val

490

Arg

Asn

Ala

Gln

235

Pro

Asn

Leu

Ala

Val

315

Ala

Thr

Lys

Ser

Arg

395

Val

Asp

Asp

Thr

Glu

475

Val

Ser

Gln

Ala

220

Leu

His

Ser

Asn

Gly

300

Ile

Thr

Gly

Thr

Ile

380

Gln

Leu

Gln

Leu

Asn

460

Phe

Asn

Thr

Ala

205

Val

Thr

Gln

Ala

Leu

285

Asp

Tyr

Leu

Asn

Val

365

Lys

Thr

Gln
Ser
445

Ser

Asn

Leu

Val

Ala

Asn

Ala

Val

270

Asn

Gln

Thr

Thr

val

350

Leu

Gly

Ile

Gly

Asn

430

Glu

Val

Thr

His

Tyr
510

Asn

Ala

Val

Gly

255

Lys

Gly

Val

Phe

Met

335

Thr

Val

Thr

Tyr

Asn

415

Thr

Ser

Asn

Pro

Ile

495

Gly

Thr
Asp
Thr
240
Tyx
Gly
Val
Leu
Thr
320
Pro
Leuy
Asp
Ile
Val
400
Leu
Ser
Tyr
Ile
Asp
480

Asp

Tyr



Asn

Phe

Pro

545

Ser

Ser

Ser

Ser

Asn

625

Ser

Ser

Ser

Ser

Ser

705

Ser

Ser

Ser

Ser

Ser

785

Ser

Ser

Ser

Ser

Asn

530

Glu

Asp

Gly

Ala

Asp

610

Asp

Asp

Asp

Asp

Asp

690

Asp

Asp

Asp

Asp

Asp

770

Asp

Asp

Asp

Asp

Asn

515

Asn

Gln

Ser

Ser

Ser

595

Ser

Ser

Serx

Ser

Ser

675

Ser

Ser

Ser

Ser

Ser

755

Ser

Ser

Ser

Ser

Ser

Ile

Pro

Asp

Asp

580

Asp

Ala

Asp

Asp

Asp

660

Asp

Asp

Asp

Asp

Asp

740

Asp

Asp

Asp

Asp

Asp

820

Asp

Ile

Ser

Asp

Proc

565

Ser

Ser

Ser

Ser

Ser

645

Ser

Ser

Ser

Ser

Ser

725

Ser

Ser

Ser

Ser

Ser

805

Ser

Ser

Txp

Gly

Glu

550

Gly

Gly

Asp

Asp

Asp

630

Asp

Asp

Asp

Asp

Asp

710

Asp

Asp

Asp

Asp

Asp

780

Asp

Asp

Gly

Arg

Ser

535

Pro

Ser

Ser

Ser

Ser

615

Ser

Ser

Ser

Ser

Ser

695

Ser

Ser

Ser

Ser

Ser

775

Ser

Ser

Ser

Ser

Ser

520

Gly

Gly

Asp

Asp

Ala

600

Asp

Asp

Asp

Asp

Asp

680

Asp

Asp

Asp

Asp

Asp

760

Asp

Asp

Glu

Asp

Asp

Met

Asp

Glu

Ser

Ser

585

Ser

Ser

Ser

Ser

Ser

665

Ser

Ser

Ser

Ser

Ser

745

Ser

Ser

Ser

Ser

Ser

825

Ser

Ser

Gly

Ile

Gly

370

Thr

Asp

Ala

Asp

Asp

650

Asp

Asp

Asp

Asp

Asp

730

Asp

Asp

Asp

Asp

Asp

810

Asp

Asp

Trp

Ile

Glu

555

Ser

Ser

Ser

Ser

Ser

635

Ser

Ser

Ser

Ser

Ser

715

Ser

Ser

Ser

Ser

Ser

795

Ser

Ser

Ser

Asp
Asp
540
Pro
Asp
Asp
Asp
Asp
620
Asp
Asp
Asp
Asp
Asp
700
Asp
Asp
Asp
Asp
Asp
780
Asp
Asp
Asp

Ser

Rsn

525

Lys

Ile

Ser

Ser

Ser

605

Ser

Ser

Serx

Ser

Ser

685

Ser

Ser

Ser

Ser

Ser

765

Ser

Ser

Ser

Ser

Ser

Glu

Pro

Pro

Asn

Gly

590

Ala

Asp

Asp

Asp

Asp

670

AsSDp

Asp

Asp

Asp

Bsp

750

Asp

Asp

Asp

Asp

Asp

B30

Asp

Val

Val

Glu

Ser

375

Ser

Ser

Ser

Ser

Ser

655

Ser

Ser

Ser

Ser

Ser

735

Ser

Ser

Ser

Ser

Ser

815

Sex

Ser

Ala

Val

Asp

560

Asp

Asp

Asp

Asp

Asp

640

Asp

Asp

Asp

Asp

Asp

720

Asp

Asp

Ala

Asp

Asp

800

Asp

Ala

Asp



Sexr

Val

865

Asn

Asp

Ser

Glu

850

val

Glu

Glu

Leu

<210>
<211>
212>
<213>

<400>

Ser

1

Ser

Asn

Ser

Thr

65

Thr

Thr

Asn

Asn

Pro

145

Asp

Phe

Ile

Glu

Asn

val

val

50

Asn

Thr

Asn

Asp

Ala

130

Ser

Val

Ser

Thr

835

Ser

Pro

Ala

Ala

Leu

915

2
520
PRT

Asp Ser Asn

Pro

Lys

Asn

900

Leu

Asn
Asp
885

Thr

Phe

Ser
870
Ser

Ser

Arg

Ser
B55
Pro
Lys

Leu

Arg

840G

Asp

Lys

Glu

Ile

Lys
920

Staphylococcus aureus

2
Asn

Asp

Ser

35

Ala

Ala

Thr

Ala

Thx

115

Glu

Asn

Val

Leu

Asn
195

Ser

Ser

20

Asp

Gln

Thr

Asn

Glu

100

Asn

Asn

Asn

Asn

Ala

180

Gln

Val Thr Gin Ser

5

Ser

Thr

Asn

Thr

Gln

85

Glu

Thr

Val

Glu

Gln

165

Ala

Leu

Ser

Lys

Pro

Glu

70

Ala

Leu

Val

Ser

Ser

150

Ala

Val

Thr

Val

Thr

Ala

55

Glu

Asn

val

Ser

Thr

135

Ala

Val

Ala

Asn

Ser

Ser

40

Gln

Thr

Thr

Asn

Ser

120

Thr

Pro

Asn

Ala

Val
200

Ser

Asn

Pro

Trp

905

Lys

Asp

Ala

25

Ser

Gln

Pro

Pro

Gln

105

Val

Gln

Gln

Thr

Asp

185

Thr

Gliu

Gly

Leu

go0

Gly

Glu

Ser

1¢

Ala

Asn

Glu

Val

Ala

20

Thr

Asn

Asp

Ser

Ser

170

Ala

val

Ser
Thr
875
Pro

Len

Asn

Ala

Pro

Thr

Thr

Thr

75

Thr

Ser

Ser

Thr

Thr

155

Ala

Pro

Gly

Val
860
Asn
Asp

Leu

Lys

Serx

Lys

Asn

Thr

60

Gly

Thr

Asn

‘Pro

Ser

140

Asp

Pro

Val

ile

B45S

Ser

Ala

Thr

Ala

Asp
925

Asn

Thr

Asn

45

Glin

Glu

Gln

Glu

Gln

125

Thx

Ala

Arg

Ala

Asp
205

Asn

Ser

Gly

Ser

810

Lys

Glu

Asp

30

Gly

Ser

Ala

Ser

Thr

110

Asn

Glu

Ser

Met

Gly

190

Ser

Asn
Asn
Ser
895

Ile

Lys

Ser
15

Asp
Glu
Ser
Thr
Ser
85

Thr
Ser
Ala
Asn
Arg
175

Thr

Gly

Asn
Lys
880

Glu

Gly

Lys

Thr

Thr

Ser

Thr

80

Asn

Ser

Thr

Thr

Lys

160

Ala

Asp

Thr



Thr

Ser

225

Pro

Pro

Asp

Asp

Val

305

Thr

Tyr

Asn

Ile

Ala

385

Asn

Glu

Tyr

Ile

Ala

465

Ser

Gly

Gly

Val

210

Val

Lys

Ile

Gly

Val

290

Lys

Ala

Asn

Thr

Ala

370

Leu

Ala

Asp

Lys

Val

430

Leuy

Met

Asp

Glu

Tyr

Pro

Glu

Met

Asn

275

Lys

Lys

Asn

Leu

Tyr

355

Pro

Ile

Ala

Val

Val

435

Val

Arg

Ser

Gly

Ile
515

Pro

Asn

Leu

Ala

260

Val

Ala

Thr

Lys

Ser

340

Arg

Val

Asp

Asp

Thr

420

Glu

Val

Ser

Trp

Ile

500

Glu

His

Ser

Asn

245

Gly

Ile

Thr

Gly

Thr

325

Ile

Gln

Leu

Gln

Leu

405

Asn

Phe

Asn

Thr

Asp

485

Asp

Pro

Gln

Ala

230

Leu

Asp

Tyr

Leu

Asn

310

Val

Lys

Thx

Thr

Gln

390

Ser

Ser

Asn

Gly

Leu

470

Asn

Lys

Ile

Ala

215

Val

Asn

Gln

Thr

Thr

295

Val

Leu

Gly

Ile

Gly

375

Asn

Glu

Val

Thr

His

455

Tyr

Glu

Pro

Pro

Gly

Lys

Gly

Val

Phe

280

Met

Thr

Val

Thr

Tyr

360

Asn

Thr

Ser

Asn

Pro

440

Ile

Gly

Val

Val

Glu
520

Tyr

Gly

Val

Leu

265

Thr

Bro

Leu

Asp

Ile

345

Val

Leu

Ser

Tyr

Ile

425

Asp

Asp

Tyr

Ala

Val
505

Val

Asp

Thr

250

Ala

Asp

Ala

Ala

Tyr

330

Asp

Asn

Lys

Ile

Phe

410

Thr

Asp

Pro

Asn

Phe

490

Pro

Lys

Thr

235

Ser

Asn

Tyr

Tyr

Thr

315

Glu

Gln

Pro

Pro

Lys

395

val

Phe

Gln

Asn

Ser

475

Asn

Glu

Leu

220

Phe

Thr

Gly

Val

Ile

300

Gly

Lys

Ile

Ser

Asn

380

Val

Asn

Pro

Ile

Ser

460

Asn

Asn

Gln

Asn

Lys

Ala

Val

Asn

285

Asp

Ile

Tyr

Asp

Gly

365

Thr

Tyr

Pro

Asn

Thr

445

Lys

Ile

Gly

Pro

Tyr

Ile

Lys

Ile

270

Thr

Pro

Gly

Gly

Lys

350

Asp

Asp

Lys

Glu

Pro

430

Thr

Gly

Ile

Ser

Asp
510

Gly

Thr

Val

255

Asp

Lys

Glu

Ser

Lys

335

Thr

Asn

Ser

Val

Asn

415

Asn

Pro

Asp

Trp

Gly

4185

Glu

Phe

Val

240

Pro

Ser

Asp

Asn

Thr

320

Phe

Asn

Val

Asn

Asp

400

Phe

Gln

Tyr

Leu

Rrg

480

Ser

Pro



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

<400>

Met

Ile

Ile

Asn

Lys

65

Thr

Thr

Ala

Thr

Gln

145

Ser

Gln

Arg

Asp

Lys

225

Met

FPhe

Tyr

Asn

Lys

Arg

Leu

Asp

50

Asn

Ser

Lys

Ser

Ala

130

Val

Glu

Thr

Ala

Ala

210

Leu

Ala

Thr

Ser

Gly

3
877
PRT

Staphylococcus aureus

3
Lys

Arg

Phe

35

Thr

Asn

Asp

Pro

Thr

115

Ala

Asp

Leu

Ile

Val

195

Lys

Glu

Ala

Ala

Asn

275

Asp

Arg

Phe

20

Gly

Thr

Met

Ile

Met

100

Asn

Lys

Asn

Lys

Ser

180

Arg

Gly

Lys

Asn

Lys

260

Ser

Val

Ile

5

Thr

Ile

Gln

Ile

Ser

85

Ser

Glu

Met

Lys

Asn

165

Asn

Ser

Thr

Thr

Phe

245

Leu

Asn

Val

Asp Tyr Leu

Val

Gly

Ser

Glu

70

Ala

Thr

Thr

Gln

Thr

150

Ser

Ala

Leu

Asn

Thr

230

Thr

Pro

Asn

Ala

Gly

Asn

Ser

55

Thr

Asn

Gin

Pro

Asp

135

Thr

Gln

Gln

Ala

Val

215

Phe

Val

Asp

Thx

Lys

Thr

His

40

Lys

Pro

Thr

Thr

Gln

120

Gln

Asn

Thx

Gly

Val

200

Asn

Asp

Thr

Ser

Met

280

Ala

Ser

Thr

25

Gln

Asn

Gln

Asn

Ser

105

Pro

Thr

Asp

Leu

Thr

185

Ala

Asp

Pxo

Asp

Leu

265

Pro

Thr

Asn

10

Ser

Ala

Asnh

Leu

Ser

a0

Asn

Thr

Val

Ala

Asp

170

Ser

Glu

Lys

Asn

Lys

250

Thr

Ile

Tyr

Lys

Val

Gln

Ala

Asn

75

Ala

Thr

Ala

Pro

Asn

155

Leu

Lys

Pro

Val

Gln

235

Val

Gly

Ala

Asp

Gln

Ile

Ala

Ser

&0

Thr

Asn

Thr

Ile

Gln

140

Ser

Pro

Pro

Val

Thr

220

Ser

Lys

Asn

Asp

Ile

Asn

Val

Ser

45

Ala

Thr

Val

Thr

Lys

125

Glu

Ile

Gln

Sexr

Val

205

Ala

Gly

Ser

Gly

Ile

285

Leu

Lys

Gly

30

Glu

Asp

Ala

Asp

Thr

110

Asn

Ala

Ala

Ser

Val

190

Asn

Ser

Asn

Gly

Asp

270

Lys

Thr

Tyr

15

Ala

Gln

Ser

Asn

Ser

95

Glu

Gln

Asn

Thr

Ser

175

Arg

Ala

Asn

Thr

Asp

255

val

Ser

Lys

Ser

Thx

Ser

Glu

Asp

80

Thr

Pro

Ala

Ser

Asn

160

Pro

Thr

Ala

Phe

Phe

240

Tyr

Asp

Thr

Thr



Tyr

305

Gly

Ser

Asn

Pro

Ser

385

Arg

Ile

Ile

Asp

Arg

465

Ile

Gly

Thr

Arg

Asp

545

Glu

Glu

Gly

Asp

290

Thr

G1ln

Lys

Asn

370

Gly

Val

Glu

Phe

Pro

450

Ile

Thr

Lys

Asn

Tyr

530

Pro

Pro

Pro

Ser

Ser
610

Phe

Phe

Thr

Ile

355

Gly

Gln

Leu

Glu

Glu

435

Asn

Tyr

Lys

Asn

Arg

515

Gly

Thr

Glu

Ser

Asp

595

Asp

val

Ser

Tyr

340

Thr

ala

Asn

Gly

Ser

420

Val

Asp

Tyx

Thx

Leu

500

Asp

Gly

Pro

Pro

Pro

580

Ser

Ser

Phe

Leu

325

Asp

Tyxr

Asn

Thr

Asn

405

Ser

Asn

Ser

Glu

Tyr

485

Lys

Tyr

Gly

Gly

Thr

565

Asp

Asp

Asp

Thr

310

Pro

Ala

Asn

Ile

Tyr

380

Thr

Gly

Asp

Asn

His

470

Val

Thr

Ser

Ser

Pro

550

Pro

Pro

Ser

Ser

295

Asp

Leu

Asn

Tyr

Ser

375

Lys

Trp

Lys

Thr

Leu

455

Pro

Val

Gln

Ile

Ala

535

Pro

Asp

Asp

Gly

Asp
615

Tyx

Phe

Ile

Ser

360

Ser

Gln

val

vVal

Ser

440

Lys

Asn

Len

Val

Phe

520

Asp

val

Pro

Pro

Ser

600

Serx

vVal

Thr

Asn

345

Ser

Gln

Thr

Tyr

Ser

425

Lys

Glu

Val

Val

Ile

505

Gly

Gly

Asp

Glu

Asp

585

Asp

Asp

Asn

Asp

330

Ile

Pxro

Ile

Val

Ile

410

Ala

Leu

Val

Ala

Glu

480

Gln

Trp

Asp

Pro

Pro

570

Ser

Ser

Ser

Asn

315

Arg

Ala

Ile

Ile

Fhe

395

Lys

Thr

Ser

Thr

Ser

475

Gly

Glu

Asn

Ser

Glu

555

Ser

Asp

Asp

Asp

300

Lys

Ala

Gly

380

Val

Gly

Asp

Asp

Asp

460

Ile

His

Asn

Asn

Ala

540

Pro

Pro

Ser

Ser

Ser
620

Glu

Lys

Glu

Gly

365

Val

Asn

Tyr

Thr

Ser

445

Gln

Lys

Tyr

Val

Glu

525

Val

Ser

Asp

Asp

Glu

605

Asp

Asn

Ala

Met

350

Ile

Asp

Pro

Gln

Lys

430

Tyr

Phe

Phe

Asp

Asp

510

Asn

Asn

Pro

Pro

Ser

590

Ser

Ser

Ile
Pro
335
Phe
Asp
Thr
Lys
Asp
415
Leu
Tyr
Lys
Gly
Asn
495
Pro
Val
Pro
Asp
Glu
575
Asp

Asp

Glu

Asn

320

Lys

Asn

Lys

Ala

Gln

400

Lys

Arg

Ala

Asn

Asp

480

Thr

val

Val

Lys

Pro

560

Pro

Ser

Ser

Ser



Asp Ser Asp Ser Glu Ser Asp Ser Glu Ser Asp Ser Asp Ser Asp Ser
625 630 635 640

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
645 650 635

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
660 665 670

Rsp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
675 680 685

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
690 695 700

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
705 710 715 720

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
725 730 735

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
740 745 750

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
755 760 765

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
770 775 780

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
785 780 795 800

Asp Ser Asp Ser Arg Val Thr Pro Pro Asn Asn Glu Gin Lys Ala Pro
805 810 815

Ser ARsn Pro Lys Gly Glu Val Asn His Ser Asn Lys Val Ser Lys Gln
820 825 830

His Lys Thr Asp Ala Leu Pro Glu Thr Gly Asp Lys Ser Glu Asn Thr
835 840 845

Asn Ala Thr Leu Phe Gly Ala Met Met Ala Leu Leu Gly Ser Leu Leu
850 855 860

Leu Phe Arg Lys Arg Lys Gln Asp His Lys Glu Lys Ala
865 §70 875

<210> 4

<211> 508

<212> PRT

<213> Staphylococcus aureus

<400> 4
Ser Glu Gln Ser Asn Asp Thr Thr Gln Ser Ser Lys Asn Asn Ala Ser
1 5 10 15

Ala Asp Ser Glu Lys Asn Asn Met Ile Glu Thr Pro Gln Leu Asn Thr
20 25 30



Thr
Val
Thr
65

Lys
Glu
Ile
Gln
Ser
145
Val
Ala
ély
Ser
Gly
225
Ile
Leu
Glu
Lys
Glu
305
Gly

Val

Asn

Ala

Asp

50

Thr

Asn

Ala

Ala

Ser

130

Val

Asn

Ser

Asn

Gly

210

Asp

Lys

Thr

Asn

Ala

250

Met

Ile

Asp

Pro

Asn

35

Ser

Glu

Gln

Asn

Thr

115

Ser

Rxg

Ala

Asn

Thr

185

Asp

Val

Ser

Lys

Ile

275

Fro

Phe

Asp

Thr

Lys

Asp

Thr

Pro

Ala

Ser

10G

Asn

Pro

Thr

Ala

Phe

180

Phe

Tyr

Asp

Thr

Thr

260

Asn

Lys

Asn

Lys

Ala

340

Gln

Thr

Thr

Ala

Thx

85

Gln

Ser

Gln

Arg

Asp

165

Lys

Met

Phe

Tyr

Aszn

245

Tyx

Gly

Ser

Asn

Pro

325

Ser

Arg

Ser

Lys

Ser

70

Ala

Val

Glu

Thr

Ala

150

Ala

Leu

Ala

Thr

Ser

230

Gly

Thr

Gln

Gly

Lys

310

Asn

Gly

Val

Asp

Pro

55

Thr

Ala

Asp

Leun

Ile

135

Val

Lys

Glu

Ala

Ala

215

Asn

Asp

Phe

Phe

Thr

295

Ile

Gly

Gln

Leu

Ile

40

Met

Asn

Lys

Asn

Lys

120

Ser

Arg

Gly

Lys

Asn

200

Lys

Ser

Val

Val

Ser

280

Tyr

Thr

Ala

Asn

Gly

Ser

Ser

Glu

Met

Lys

105

Asn

Asn

Ser

Thr

Thr

185

Fhe

Leu

Asn

Val

phe

265

Leu

Asp

Tyx

Asn

Thr

345

Asn

Ala

Thr

Thr

Gln

80

Thr

Ser

Ala

Leu

Asn

170

Thr

Thr

Pro

Asn

Ala

250

Thr

Pro

Ala

Asn

Ile

330

Tyr

Thr

Asn

Gln

Pro

15

Asp

Thr

Gln

Gln

Ala

155

Val

Phe

Val

Asp

Thr

235

Lys

Asp

Leu

Asn

Tyr

315

Ser

Lys

Trp

Thr

Thr

60

Gln

Gln

Asn

Thr

Gly

140

Val

Asn

Asp

Thr

Serxr

220

Met

Ala

Tyr

Phe

ile

300

Ser

Ser

Gln

Val

Asn

45

Ser

Pro

Thr

Asp

Leu

125

Thr

Alz

Asp

Pro

Asp

205

Leu

Pro

Thx

Val

Thr

285

Asn

Ser

Gln

Thr

Tyr

Ser

Asn

Thx

Val

Ala

110

Asp

Ser

Glu

Lys

Asn

150

Lys

Thr

Ile

Tyr

Asn

270

Asp

_Ile

Pro

Ile

Val

350

Ile

Ala

Thr

Ala

Pro

85

Asn

Leu

Lys

Pro

Val

175

Gln

Val

Gly

Ala

Asp

255

Asn

Arg

Ala

Ile

Ile

335

Phe

Lys

Asn

Thr

Ile

80

Gln

Ser

Pro

Pro

Val

160

Thr

Ser

Lys

Asn

Asp

240

Ile

Lys

Ala

Asp

Ala

320

Gly

Val

Gly



Tyr Gln
370

Thr Lys
385

Ser Tyr

Gln Phe

Lys Phe

Tyr Asp

450

Val Asp
465

Glu Asn

Val Asn

<210>
<211>
<212>
<213>
<400>
Ser Glu
1

Ala Asp
Thr Ala
Val Asp

50

Thr Thr
65

Lys Asn
Glu Ala

Ile Ala

Gln Ser
130

355

Asp

Leu

Tyr

Lys

Gly

435

Asn

Pro

Val

Pro

5
316
PRT

Lys

Arg

BAla

Asnh

420

Asp

Thr

Val

Val

Lys
500

Ile

Ile

Asp

405

Arg

Ile

Gly

Thr

Arg

485

Asp

Glu

Phe

390

Pro

Ile

Thr

Lys

Asn

470

Tyr

Pro

Glu

375

Glu

Asn

Tyr

Lys

Asn

455

Arg

Gly

Thr

360

Ser

Val

Asp

Tyr

Thr

440

Leu

Asp

Gly

Pro

Staphylococcus aureus

5
Gln

Ser

Asn

35

Ser

Gln

Gln

Asn

Thr

115

Ser

Ser

Glu

20

Asp

Thr

Pro

Ala

Ser

100

Asn

Pro

Asn

5

Lys

Thr

Thr

Ala

Thr

85

Gln

Ser

Gln

Asp Thr Thr

Asn

Ser

Lys

Ser

70

Ala

Val

Glu

Thr

Asn

Asp

Pro

55

Thr

Ala

Asp

Leu

Ile
135

Met

Ile

40

Met

Asn

Lys

Asn

Lys

120

Serx

Ser

Asn

Ser

Glu

425

Tyr

Lys

Tyr

Gly

Gly
505

Gln

Ile

25

Ser

Ser

Glu

Met

Lys

105

Asn

Asn

Gly

Asp

Asn

410

His

Val

Thr

Ser

Ser

490

Pro

Ser
10

Glu
Ala
Thr
Thr
Gln
90

Thz

Ser

Ala

Lys
Thxr
395
Leu
Pro
Val
Gln
Ile
475

Ala

Pro

Ser

Thr

Asn

Gln

Pro

75

Asp

Thr

Gln

Gln

10

Val
380
Ser
Lys
Asn
Leu
Val
460
Phe

Asp

Val

Lys

Pro

Thr

Thr

60

Gln

Gln

Asn

Thr

Gly
140

365

Ser

Lys

Glu

Val

Val

445

Ile

Gly

Gly

Asn

Gln

Asn

45

Ser

Pro

Thr

Leu
125

Thr

Ala

Leu

Val

Ala

430

Glu

Gln

Trp

Asp

Asn

Leu

30

Ser

Asn

Thr

val

Ala

110

Asp

Ser

Thr
Ser
Thr
415

Ser

Gly

Glu,

Asn

Ser
495

Ala

15

Asn

Ala

Thr

‘Ala

Pro
95
Asn

Leu

Lys

Asp

Asp

400

Asp

Ile

His

Asn

Asn

480

Ala

Ser

Thr

Asn

Thr

Ile

80

Gln

Ser

Pro

Pro



Ser Val
145
Val Asn
Ala Ser
Gly Asn
Ser Gly
210
Gly Asp
225
Ile Lys
Leu Thr

Glu 2&Asn

Lys Ala

Arg

Ala

Asn

Thr

195

Asp

Val

Ser

Lys

Ile

275

Pro

290

Glu Met
305

<210>
<211>
<212>
<213>
<400>
Gly Thr
1

Lys Thr

Asn Phe

Lys Leu
S0

Ser Asn
65

Val Val

Val Phe

Phe

6
331
PRT

Thr

Ala

Phe

180

Phe

Tyr

Asp

Thr

Thr

260

Asn

Lys

Asn

Axg

Asp

165

Lys

Met

Phe

Tyr

Asn

245

Tyr

Gly

Ser

Asn

Ala

150

Ala

Leu

Ala

Thr

Ser

230

Gly

Thr

Gln

Gly

Lys
310

val

Lys

Glu

Ala

Ala

215

Asn

Asp

Phe

Phe

Thr

285

Ile

Arg

Gly

Lys

Asn

200

Lys

Ser

Val

Val

Ser

280

Tyr

Thr

Staphyloccccus aureus

6
Asn

Thr

Thx

35

Pro

asn

Ala

Thr

Val

Phe

20

Val

Asp

Thr

Lys

Asp
100

Asn

5

Asp

Thr

Ser

Met

Ala

85

Tyr

Asp Lys Val

Pro

Asp

Leu

Pro

10

Thr

Val

Asn

Lys

Thr

55

Ile

Tyr

Asn

Gln

val

40

Gly

Ala

Asp

Asn

Serxr

Thr

Thr

185

Phe

Leu

Asn

Val

Phe

265

Leu

Asp

Tyr

Thr

Ser

25

Lys

Asn

Asp

Ile

Lys
105

Leu

Asn

17¢a

Thr

Thr

Preo

Asn

Ala

250

Thr

Pro

Rla

Asn

ARla
10

Gly
Ser
Gly
Ile
Leu

90

Glu

Ala

155

Val

Phe

Val

Asp

Thr

235

Lys

Asp

Leu

Asn

Tyr
315

Ser

Asn

Gly

Asp

Lys

75

Thr

Asn

11

Val

Asn

Asp

Thr

Ser

220

Met

Ala

Tyr

Phe

Ile

300

Ser

Asn

Thr

Asp

Val

60

Ser

Lys

Ile

&la

Asp

Pro

Asp

205

Leu

Pro

Thr

Val

Thr

285

Asn

Phe

Phe

Tyr

45

Asp

Thr

Thr

Asn

Glu

Lys

Asn

190

Lys

Thr

Ile

Tyx

Asn

270

Asp

Ile

Lys

Met

30

Phe

Tyxr

Asn

Tvr

Gly
110

Pro

val

175

Gln

Val

Gly

Ala

Asp

255

Asn

Arg

Ala

Leu
15

Ala
Thr
Ser
Gly
Thr

95

Gln

Val

160

Thr

Ser

Lys

Asn

Asp

240

Ile

Lys

Ala

Asp

Glu

Ala

Ala

Asp
80

Phe

Phe



Ser Leu
Tyr Asp
130

Thr Tyr
145

Ala Asn

Asn Thr

Gly Asn

Ser Ser

210

Val Asn
225

Asp Ser

Tyr Glu

Thr Tyr

Leu Lys

290

Asp Tyr
305

Gly Gly
<210>
<211>
<212>
<213>
<400>
Ser Ser

1

Ser Gln
Gln Thr
Val Tyr

50

Val Ser

Pro

115

Ala

Asn

Ile

Tyr

Thr

195

Gly

Asp

Asn

His

Val

275

Thr

Ser

Ser

7
183
PRT

Leu

Asn

Tyr

Ser

Lys

180

Trp

Lys

Thr

Leu

Pro
260

-Val

Gln

Ile

Ala

Phe

Ile

Ser

Ser

165

Gln

Val

Val

Ser

Lys

245

Asn

Leu

Val

Phe

Asp
325

Thr

Asn

Ser

150

Gin

Thr

Tyr

Ser

Lys

230

Glu

Val

Val

Ile

Gly

3190

Gly

Asp Arg
120

Ile Ala
135

Pro Ile

Ile Ile

Val Phe

Ile Lys
200

Ala Thr
215

Leu Ser

Val Thr

Ala Ser

Glu Gly

280

Gln Glu
29%

Trp Asn

Asp Ser

Staphylococcus aureus

7

Ala

Asp

Ala

Gly

Val

185

Gly

Asp

Asp

Asp

Ile

265

His

Asn

Asn

Ala

Pro Ile Ala Gly Ile Asp Lys

Ile

val

35

Ile

Bla

5

Ile Giy Val ARsp Thr

20

Phe Val Asn Pro Lys

40

Ala
25

Gln

Lys Gly Tyr Gln Asp Lys

55

Thr Asp Thr Lys Leu

Arg

Lys
Glu
Gly
Val
170
Asn
Tyr
Thr
Ser
Gln
250
Lys
Tyr
Val

Glu

Val
330

Pro
10

Ser
Arg

Iie

Ile

Ala

Met

Ile

155

Asp

Pro

Gln

Lys

Tyr

235

Phe

Phe

BAsp

Asp

Asn

315

Asn

Asn

Gly

Val

Gl

Phe

12

Pro

Phe

140

Asp

Thr

Lys

Asp

Leu

220

Tyr

Lys

Gly

Asn

Pro

300

Val

Gly

Gln

Leu

Glu

60

Glu

Lys

125

Asn

Lys

Ala

Gln

Lys

205

Arg

Ala

Asn

Asp

Thr

285

Val

Val

Ala

Asn

Gly

45

Ser

Val

Ser

Asn

Pro

Ser

Arg

1%0

Ile

Ile

Asp

Ile
270
Gly

Thr

Arg

Asn
Thr
30

Asn

Ser

Asn

Gly

Lys

Asn

Gly

175

Val

Glu

Fhe

Pro

Ile

255

Thr

Lys

Asn

Tyr

Ile
15

Tyr
Thr

Gly

Asp

Thr

Ile

Gly

160

Gln

Leu

Glu

Glu

Asn

240

Tyr

Lys

Asn

Arg

Gly
320

Ser

Lys

Trp

Lys

Thr



65

Ser Lys

Lys Glu

Asn Val

Leu val

130

Val Ile
145

Phe Gly

Asp Gly

<210>
<211>
<212>
<213>
<400>
Met Ile
1

Ser Asn

Ala Ser

Glu Ala
50

Asp Ala
65

Asn Ser

Asn Thr

Thr Gln

Gln Asn
130

Thr Glu
145

Thr Asn

Leu

Val

Ala

115

Glu

Glin

Trp

Asp

B
1166
PRT

Ser

Thr

100

Ser

Gly

Glu

Asn

Ser
180

Asp

85

Asp

Ile

His

Asn

Asn

165

Ala

70

Ser

Gln

Lys

Tyr

Val

150

Glu

Val

Tyr

Phe 1

fhe

Asp

135

Asp

Asn

Asn

TyY

Gly
120
Asn

Pro

Val

Staphylococcus aureus

8
Asn

Arg

Ile

35

Lys

Thr

Thr

Asp

Lys

115

Ile

Asp

Asn

Arg

Leu

20

Leu

Ala

Thr

Thr

Ser

100

Gln

Glu

Thr

Asp

Asp

5

Asn

Val

Ala

Ser

Glu

85

Gln

Gln

Lys

Ser

Val
165

Asn Lys Lys

Lys

Gly

Glu

Asp

70

Asn

Pro

Asn

Glu

Val

150

Thr

Phe

Thr

Asn

55

Asn

Asn

Glu

Asn

Asn

135

Ile

Thr

Ser

Thr

40

Thr

Lys

Ser

Ala

Val

120

Val

Leu

Lys

Ala

Asn

105

Asp

Thr

Val

Val

Ala

Ile

25

Leu

Ser

Glu

Thr

Lys

105

Thr

Lys

Glu

Pro

Asp

90

Arg

Ile

Gly

Thr

Arg
170

Ile

10

Arg

Ile

Thr

val

Asn

90

Lys

Ala

Pro

Glu

Ser
170

75

Pro

Iie

Thr

Lys

Asn

155

Tyr

Thr

Lys

Phe

Glu

Val

75

Pro

Glu

Thr

Ser

Lys

155

Thr

13

Asn
Tyr
Lys
Asn
140

Arg

Gly

Lys
Tyr
Gly
Asn
60

Ser
Ile
Ser
Thr
Thr
140

Lys

Ser

Asp

Tyr

Thr

125

Leu

Asp

Gly

Lys

Thr

Leu

45

Ala

Glu

Lys

Thr

Glu

125

Asp

Ala

Glu

Ser

Glu

110

Tyr

Lys

Tyzr

Gly

Gly

Val

30

Gly

Lys

Thr

Lys

Ser

11¢

Thr

Lys

Pro

Pro

Asn

95

His

val

Thr

Ser

Ser
175

Met

15

Gly

Asn

Gln

Glu

Glu

95

Ser

Lys

Thr

Asn

Ser
175

80

Leu

Pro

Val

Gln

Ile

160

Ala

Ile

Thr

Gln

Asp

Asn

80

Thr

Ser

Pro

Ala

Asn

160

Thr



Ser

Glu

Thr

Leu

225

Asn

Ala

Ala

Gln

Asp

305

Val

Pzro

Ser

Ile

Ser

385

Glu

Gln

Asn

Glu

Lys

465

Leu

Glu

Asn

Asp

210

Lys

Thr

Pro

Ala

Thr

290

Gly

Lys

Ser

Gly

Thr

370

Arg

Thr

Asn

Ile

Gln

450

Val

Gly

Ile

Ser

195

Ala

Asn

Asp

Lys

Val

275

Ile

Lys

Lys

Asp

Glu

355

Tyr

Leu

Ser

Val

Gln

435

Gln

Asp

Asn

Gln

180

Gln

Thr

Asn

His

Arg

260

Ala

Lys

Asp

Gly

Leu

340

Val

Thr

Thr

Leu

Thx

420

Ser

Ile

Ile

Gly

Thr

Pro

Asn

Pro

Ser

245

Val

Ser

Val

Ile

Asp

325,

Thr

Ile

Phe

Leu

Asn

405

Val

Ile

Tyr

Ala

Ser
485

Lys

Gln

Pro

Glu

230

Thr

Asn

Asn

Gly

Glu

310

Thr

Asp

Ala

Thr

Tyr

390

Leu

Asp

Phe

Val

Gly

470

Thr

Pro

Pro

Lys

215

Lys

Lys

ARla

Asn

Asp

295

Tyr

Met

Lys

Lys

Asp

375

Ser

Thr

Tyr

Thr

Asn

455

Ser

Ile

Thr

Thr

200

Glu

Leu

Pro

Lys

Val

280

Gly

Asp

Thr

Asn

Gly

360

Tyr

Tyr

Phe

Gln

Lys

440

Pro

Gln

Ile

Thr

185

Pro

Pro

Lys

Val

Met

265

Asn

Lys

Thr

Ile

Asp

345

Thr

Val

Ile

Ala

Asp

425

Leu

Leu

Val

Asp

Pro

Ser

Val

Glu

Ala

250

Arg

Asp

Asp

Glu

Asn

330

Pro

Phe

Asp

Asp

Thr

410

Pro

Asp

Lys

Asp

Gln
430

Gln

Lys

Asn

Leu

235

Thr

Phe

Leu

Asn

Phe

315

Tyr

Ile

Asp

Lys

Lys

385

Ala

Met

Glu

Lys

Asp

475

Asn

14

Glu

Val

Val

220

Val

Ala

Ala

Ile

Val

300

Thr

Asp

Asp

Lys

Tyr

380

Lys

Gly

Val

Asp

Ser

460

Tyr

Thr

Ser

Asp

205

Ser

BArg

Pro

Val

Lys

285

Ala

Ile

Lys

Ile

Rla

365

Glu

Thr

Lys

His

Lys

445

Ala

Gly

Glu

Thr

150

Asn

Lys

Asn

Thr

Ala

270

Val

Ala

Asp

Asn

Thr

350

Thr

Asp

Val

Glu

Gly

430

Gln

Thr

Asn

Ile

Asn

Gln

Glu

Asp

Ser

255

Gln

Thr

Ala

Asn

val

335

Asp

Lys

Ile

Pro

Thr

415

Asp

Thr

Asn

Ile

Lys
495

Ile

Val

Glu

Ser

240

Val

Pro

Lys

His

Lys

320

Ile

Pro

Gln

Lys

Asn

400

Ser

Ser

Ile

Thr

Lys

480

val



Tyr

Asp

Ser

Ala

545

Glu

Gly

Asp

Lys

Gly

625

Thr

His

Phe

Asp

Gly

705

Tyr

Gln

Rsp

Lys

Glu

785

Asp

Asp

Lys

Phe

Phe

530

Tyr

Leu

Tyr

Thr

Ile

610

Thr

Tyr

Tyr

Glu

Gly

690

Lys

Asn

Asp

Ser

Tyr

770

Thr

Lys

Asn

Vval

Ser

515

Ser

Ile

Asp

Tyr

Gly

595

Gly

Asp

Pro

Glu

Thr

6735

Glu

Asp

Leu

Ala

Thr

755

Lys

Pro

Asp

Met

Asn

500

Gln

Asn

Ile

Ile

Asn

580

Gly

Asp

Ser

Asp

Phe

660

Pro

Lys

Asp

Gly

Asn

740

Gly

Phe

Ala

Ser

Thr

Ser

Tyx

Asn

Lys

Ala

565

Tyr

Gly

Tyxr

Lys

Gly

645

Gly

Thr

Asp

Met

Asp

725

Glu

Lys

Thr

Gly

Asn

803

Leu

Asp
Glu
Val
Val
550
Gin
Ala
Asp
Val
Glu
630
Thr
Gly
Gly
Ser
Ser
710
Tyx
Pro
Val
Asp
Tyr
730

Gly

Asp

Gln

Asp

Ala

535

Val

Gly

Gly

Gly

Trp

615

Lys

Thr

Leu

Tyr

Asn

695

Leu

Val

Gly

Ile

Leu

775

Thr

Leu

Arg

Gln

Val

520

Thr

Ser

Thr

Tyr

Thr

600

Glu

Pro

Lys

Lys

Leu

680

Gly

Asp

Trp

Ile

Gly

760

Asp

Pro

Thr

Gly

Leu

505

Thr

Leu

Lys

Ser

Ser

585

val

Asp

Met

Ser

Asp

665

Pro

Ser

Thr

Glu

Lys

745

Thr

Asn

Thr

Thx

Phe

Pro

Ser

Asp

Tyr

Met

570

Asn

Lys

val

Ala

Val

650

Gly

Thr

Ser

Gly

Asp

730

Asp

Thr

Gly

Val

Thr

810

Tyr

Gln

Gln

Phe

Thr

555

Arg

Phe

Pre

Asp

Asn

635

Arg

Glu

Lys

Val

Phe

715

Thr

Val

Thr

Asn

Lys

795

Gly

Lys

15

Ser

Phe

Gly

540

Pro

Thr

Ile

Glu

Lys

620

Val

Thr

Thr

Val

Thr

700

Tyr

Asn

Lys

Thr

Tyr

780

Asn

Val

Thr

Asn

Asp

525

Asp

Thr

Thr

Val

Glu

605

Asp

Leu

Asp

Tyr

Asn

685

Val

Lys

Lys

Val

Asp

765

Thr

Thr

Ile

Pro

Arg

510

Asn

Ile

Ser

Asp

Thr

590

Lys

Gly

Val

Ala

Thr

670

Gly

Lys

Glu

Asp

Thr

750

Ala

Val

Thr

Lys

Lys

Ile

Lys

Asn

Asp

Lys

575

Ser

Leu

Val

Thr

Asn

655

val

Thr

Ile

Pro

Gly

7335

Leu

Ser

Glu

Ala

Asp

815

Tyr

Tyx

Lys

Ser

Gly

560

Tyr

Asn

Tyr

Gln

Leu

640

Gly

Lys

Thr

Asn

Lys

720

Ile

Lys

Gly

Phe

Asp

800

Ala

Ser



820 825 £30

Leu Gly Asp Tyr Val Trp Tyr Asp Ser Asn Lys Asp Gly Lys Gln Asp
835 840 845

Ser Thr Glu Lys Gly Ile Lys Asp Val Thr Val Thr Leu Gln Asn Glu
850 855 B60

Lys Gly Glu Val Ile Gly Thr Thr Lys Thr Asp Glu Asn Gly Lys Tyr
865 8710 875 880

Arg Phe Asp Asn Leu Asp Ser Gly Lys Tyr Lys Val Ile Phe Glu Lys
BB5 890 895

Pro Ala Gly Leu Thr Gln Thr Val Thr Asn Thr Thr Glu Asp Asp Lys
900 905 910

Asp ARla Asp Gly Gly Glu Val Asp Val Thrx Ile Thr Asp His Asp Asp
815 920 925

Phe Thr Leu Asp Asn Gly Tyr Phe Glu Glu Asp Thr Ser Asp Ser Asp
830 935 940

Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp
945 950 955 960

Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp
965 970 975

Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp
980 985 930

Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp
895 1000 1005

Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp
1010 1015 1020

Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp
1025 1030 1035 1040

Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp
1045 1050 1055

Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp
1060 1065 1070

Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp
1075 1080 1085

Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp
1080 1095 1100

Ser Asp Ala Gly Lys His Thr Pro Val Lys Pro Met Ser Thr Thr Lys
1105 1110 1115 11290

Asp His His Asn Lys Ala Lys Ala Leu Pro Glu Thr Gly Ser Glu Asn
1125 1130 1135

Asn Gly Ser Asn Asn Ala Thr Leu Phe Gly Gly Leu Phe Ala Ala Leu
1140 1148 1150

16



Gly Ser Leu Leu Leu Phe Gly Arg Arg Lys Lys
1160

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

<400>

Ala

1

Ser

Glu

Gln

Gln

65

Lys

Ser

Val

Thr

Pro

145

Asn

Pro

Serxr

Val

Ser

225

Val

Ile

Glu

Asp

Asn

Pro

50

Asn

Glu

Val

Thr

Lys

130

Gln

Pro

Glu

Thr

Asn

210

Asn

Gly

Glu

1155

9
580
PRT

Staphylococcecus aureus

g
Asn

Asn

Asn

35

Glu

Asn

Asn

Ile

Thr

115

Pro

Pro

Lys

Lys

Lys

185

Ala

Asn

Asp

Tyxr

Thr

Lys

20

Ser

Ala

Val

Val

Leu

1c0

Lys

Thr

Thr

Glu

Leu

180

Pro

Lys

Val

Gly

Asp
260

Ser Thr Glu Asn

5

Glu

Thr

Lys

Thr

Lys

85

Glu

Pro

Thr

Pro

Pro

165

Lys

Val

Met

Asn

Lvs

245

Thr

Val

Asn

Lys

Ala

G

Pro

Glu

Ser

Pro

Ser

150

Val

Glu

Ala

Arg

Asp

230

Asp

Glu

Val

Pro

Glu
55

Thr

Sex

Lys

Thr

Gln

135

Lys

Asn

Leu

Thr

Phe

215

Leu

Asn

Phe

Ser

Ile

40

Ser

Thr

Thr

Lys

Ser

120

Glu

Val

vVal

val

Ala

200

Ala

Ile

Val

Thr

Ala

Giu

25

Lys

Thr

Glu

Asp

Als

105

Glu

Ser

Asp

Ser

Arg

185

Pro

Val

Lys

Ala

Ile
265

Lys

10

Thr

Lys

Ser

Thrx

Lys

=)

Pro

Pro

Thr

Asn

Lys

170

Asn

Thr

Ala

Val

Ala

250

Asp

Gln

Glu

Glu

Ser

Lys

75

Thr

Asn

Ser

Asn

Gln

155

Glu

Asp

Ser

Gln

Thr

235

Ala

Asn

17

Gln

Asp

Asn

Thr

Ser

60

Pro

Ala

Asn

Thr

Ile

140

Val

Glu

Ser

Val

Pro

220

Lys

His

Lys

AsSn

1165

Asp

Asn

Asn

45

Thr

Gln

Thr

Thr

Ser

125

Glu

Thr

Leu

Asn

Ala

205

Ala

Gln

Asp

Val

Lys

Ala
Ser
30

Thr
Gln
Asn
Giu
Asn
110
Glu
Asn
Asp
Lys
Thr
190
Pre
Ala
Thx
Gly

Lys
270

Thr

15

Thx

Asp

Lys

Ile

Asp

95

Asn

Ile

Ser

Ala

Asn

175

Asp

Lys

Val

Ile

Lys

255

Lys

Thxr

Thr

Serx

Gln

Glu

80

Thr

Asp

Gln

Gln

Thr

160

Asn

His

Arg

Ala

Lys

240

Asp

Gly



Asp

Thr

Ile

305

Phe

Leu

Asn

Val

Iie

385

Tyr

Ala

Serx

Ser

Tyr

465

Asn

Lys

Ala

Tyx

Gly

545

Tyr

Lys

Thr

Asp

290

aAla

Thr

Tyr

Leu

Asp

370

Phe

Val

Gly

Thr

Asp

450

Glu

Val

Val

Gln

Ala

530

Asp

Val

Glu

<210>

Met

275

Lys

Lys

Asp

Ser

Thr

355

Tyr

Thr

Asn

Ser

Ile

435

Gln

Asp

Ala

val

Gly

515

Gly

Gly

Trp

Lys

10

Thr

Asn

Gly

Tyxr

Tyr

340

Fhe

Gln

Lys

Pro

Gln

420

Ile

Gln

Val

Thr

Ser

500

Thrx

Tyx

Thr

Glu

Pro
580

Tle

Asp

Thr

Val

325

Ile

Ala

Asp

Leu

Leu

405

Val

Asp

Leu

Thr

Leu

485

Lys

Ser

Ser

Val

Asp
565

Asn

Pro

Phe

310

Asp

Asp

Thr

Pro

Asp

390

Lys

Asp

Gln

Pro

Ser

470

Asp

Tyr

Met

Asn

Lys

550

Val

Tyr

Ile

285

Asp

Lys

Lys

Ala

Met

375

Glu

Lys

Asp

Asn

Gln

455

Gln

Phe

Thr

Arg

Phe

535

Pro

Asp

Asp

280

Asp

Lys

Tyr

Lys

Gly

360

Val

Asp

Ser

Tyr

Thr

440

Ser

Phe

Gly

Pro

Thx

520

Ile

Glu

Lys

Lys
ile
Ala
Glu
Thr
345
Lys
His
Lys
Ala
Gly
425
Glu
Asn
Asp
Asp
Thr
505
Thr
Val

Glu

Asp

Asn

Thr

Thr

Asp

330

Val

Glu

Gly

Gln

Thr

410

Asn

Ile

Arg

Asn

Ile

450

Ser

Asp

Thr

Lys

Gly
570

Val

Asp

Lys

315

Ile

Pro

Thr

Thr

395

Asn

Ile

Lys

Ile

Lys

475

Asn

Asp

Lys

Ser

Leu

555

Val

18

Ile

Pro

300

Gln

Lys

Asn

Ser

Ser

380

Ile

Thr

Lys

Val

Tyx

460

Lys

Ser

Gly

Tyr

Asn

540

Tyr

Gln

Pro

285

Ser

Ile

Ser

Glu

Gln

365

Asn

Glu

Lys

Leu

Tyr

445

Asp

Ser

Ala

Glu

Gly

525

Asp

Lys

Gly

Ser

Gly

Thr

Arg

Thr

350

Asn

Ile

Gln

Val

Gly

430

Lys

Phe

Phe

Tyr

Leu

510

Tyr

Thx

Ile

Thr

Asp

Glu

Tyr

Leu

335

Ser

Val

Gln

Gln

Asp

415

Asn

Val

Ser

Ser

Ile

495

Asp

Tyr

Gly

Gly

Asp
875

Leu

Val

Thr

320

Thr

Leu

Thr

Ser

Ile

400

Iie

Gly

Asn

Gln

Asn

480

Ile

Lie

Asn

Gly

Asp

560

Ser



<211>
<212>
<213>

<400>

Met

Arg

Ile

Lys

Thr

65

Gln

Thr

Ser

Val

Lys

145

Thr

Ala

Asn

Lys

Asn

225

Lys

Thr

Tyr

Asn

Leu

Leu

Ala

50

Thr

Leu

Met

Pro

Thr

130

Ser

Thr

Ala

Ile

Thr

210

Tyr

Tyr

Gln

Asp

Gln
290

995
PRT

Staphylococcus aureus

10
Asn

Asn

Val

35

Ala

Ala

Lys

Ser

Gln

115

Thr

Asn

Ile

Pro

Asp

195

Glu

Thr

Gly

Asn

Ser

275

Tyr

Lys

Lys

20

Gly

Glu

Pro

Asp

Asp

100

Asn

Asn

Leu

Lys

Gln

180

Ile

Phe

Ile

Gln

Leu

260

Thr

Thr

Lys

5

Phe

Thr

His

Ser

Asn

85

Ser

Ala

Asp

Thr

Pro

165

Gln

Ala

Trp

Asp

Tyx

245

Tyr

Thr

Asn

Thr

Ser

Thr

Thr

Glu

70

Thr

Ala

Thr

Lys

Glin

150

Arg

Gly

Ile

Ala

Asp

230

Phe

Asn

Asn

Val

Ala

Ile

Leu

Asn

55

Asn

Gln

Thr

Ala

Ser

135

Ala

Thr

Thr

Asp

Thr

215

Ser

Axg

Ala

Thr

Arg
295

Thr

Arg

I1le

40

Gly

Lys

Thx

Val

Asn

120

Ser

Lys

Leu

Asn

Lys

200

Ser

Val

Pro

Gln

Thx

280

Gly

Asn

Lys

25

Phe

Glu

Thr

Ala

Lys

103

Gln

Thr

Asp

Asn

Val

185

Gly

Ser

Lys

Gly

Gly

265

Thr

Ser

Arg

10

Tyxr

Gly

Leu

Thr

Thx

a0

Glu

Ser

Thr

Val

Arg

170

Asn

His

Asp

Glu

Ser

250

Asn

Tyr

Phe

Lys

Ser

Leu

Asn

Lys

75

Ala

Thxr

Thr

Tyr

Ser

155

Met

Asp

val

Val

Gly

235

val

Ile

Thr

Glu

19

Gly

Val

Ser

Gln

60

Lys

Asp

Ser

Thr

Ser

140

Thx

Ala

Lys

Asn

Leu

220

Asp

Arg

Ile

Phe

Gln
300

Met

Gly

Gly

45

Ser

Val

Gln

Ser

Lys

125

Asn

Thr

Val

Val

Gin

205

Lys

Thr

Leu

Ala

Thr

285

val

Ile

Thr

30

His

Lys

Asp

Pro

Asn

110

Thr

Glu

Pro

Asn

His

130

Thr

Leu

Phe

Pro

Lys

210

Asn

Ala

Pro

15

Ala

Glu

Asn

Ser

Lys

95

Met

Ser

Thr

Lys

Thr

175

Phe

Thr

Lys

Thr

Ser

255

Gly

Tyr

Phe

Asn

Ser

Ala

Glu

Arg

80

Val

Gln

Asn

Asp

Thr

160

Val

Ser

Gly

Ala

Phe

240

Gln

Ile

Val

Ala



Lys

305

Thr

Asn

Glu

Thy

Asn

385

Gln

Thr

Val

Gln

Asp

465

Tyr

Tyr

Gln

Asp

Lys

545

Ser

Asp

Ala

Ser

Arg

Leu

Lys

Asp

Tyr

370

Pro

Phe

Asp

Asp

Gln

450

Tyr

Ser

Asn

Asp

Ser

530

Tyr

Thr

Ala

Asp

Leu
610

Lys

Gly

Lys

Leu

355

Thr

Asn

Val

Gln

Leu

435

Val

Thr

Asn

Leu

Ala

515

Asn

Gln

Pro

Val

Asn

585

Gly

Asn

Asn

Ala

340

Ser

Lys

Ala

Asp

Phe

420

Met

Ala

Leu

Val

Gly

500

Asn

Gly

Phe

Ala

Asp

580

Met

Asp

Ala

Asp

325

Gln

Arg

Gln

Lys

Ser

405

Asp

Lys

Tyr

Asp

Asn

485

Asp

Glu

Lys

Thr

Gly

565

Ser

Thr

Tyxr

Thr

310

Thr

Pro

Asn

Thr

Asn

390

Phe

Val

Gly

Pro

Thr

470

Gly

Tyr

Lys

Glu

Gly

550

Tyr

Asp

Leu

Val

Thr

Tyr

Leu

Met

Phe

375

Phe

Thr

Ile

Gln

Asp

455

Asp

Sex

Val

Gly

Leu

535

Leu

Thr

Gly

Asp

Trp
615

Asp

Ser

Ile

Thxr

360

Val

Lys

Pro

Tyr

Thr

440

Asn

Lys

Ser

Trp

Ile

520

Asp

Ser

Pro

Leu

Ser

600

Tyr

Lys

Glu

Ser

345

Ala

Thr

Ile

Asp

Ser

425

Serx

Ser

Thr

Thr

Glu

505

Lys

Arg

Asn

Thz

Thr

585

Gly

Asp

Thr

Glu

330

Ser

Tyr

Asn

Tyr

Thr

410

Asn

Ser

Serx

Lys

Ala

490

Asp

Gly

Thr

Gly

Thr

570

Thr

Phe

Ser

Ala
315
Ile
Thr
Val
Leu
Glu
385
Ser
Asp
Asn
Thr
Tyr
475
Asn
Thr
Val
Thr
Thr
555
Ala
Thr

Tyr

Asn

20

Tyr

Ile

Asn

Asn

Thr

380

Val

Lys

Asn

Lys

Asp

460

Ser

Gly

Asn

Tvyr

Thr

540

Tyr

Asn

Gly

Lys

Lys
620

Lys

Val

Tyr

Gln

365

Gly

Thr

Leu

Lys

Gln

445

Asn

Trp

Asp

Lys

val

525

Asp

Ser

Val

Val

Thx

605

Asp

Met

Asp

Ile

350

Pro

Tyr

Asp

Lys

Thr

430

Tyr

Gly

Ser

Gin

Asp

510

Ile

Glu

Val

Gly

Ile

590

Pro

Gly

Glu

Tyr

335

Asn

Lys

Lys

Gin

Asp

415

Ala

Ile

Lys

Asn

Lys

4385

Gly

Leu

Asn

Glu

Thr

575

Lys

Lys

Lys

Val

320

Gly

Asn

Asn

Phe

Asn

400

Val

Thr

Ile

Ile

Ser

480

Lys

Lys

Lys

Gly

Phea

560

Asp

Asp

Tyr

Gln



Asp

625

Glu

Tyr

Lys

Lys

Asp

705

Asp

Asp

Asp

Asp

Asp

785

Asp

Asp

Asp

Asp

Asp

865

Asp

Asp

Asp

Asp

Met

Ser

Lys

Arg

Pro

Asp

690

Phe

Ser

Ser

Ser

Ser

770

Ser

Ser

Ser

Ser

Ser

850

Ser

Ser

Ser

Ser

Ser

830

Ser

Thr

Gly

Phe

Ala

675

Ala

Thr

Asp

Asp

Asp

755

Asp

Asp

Asp

Asp

Asp

835

Asp

Asp

Asp

Asp

Asp

915

Asp

Thr

Glu

Glu

Asp

660

Gly

Asp

Leu

Ser

Ser

740

Ser

Ser

Ser

Ser

Sexr

820

Ser

Ser

Ser

Ser

Ser

200

Ser

Ser

Val

Lys

Val

645

Asn

Leu

Gly

Asp

Asp

725

Asp

Asp

Asp

Asp

Asp

8035

Asp

Asp

Asp

Asp

Asp

885

Asp

Asp

Asp

Lys

Gly

630

Ile

Leu

Thr

Gly

Asn

710

Ser

Ser

Ser

Ser

Ser

790

Ser

Ser

Ser

Ser

Ser

B70

Ser

Ser

Ser

Ser

Asp

Ile

Gly

Asp

Gln

Glu

695

Gly

Asp

Asp

Asp

Asp

775

Asp

Asp

Asp

Asp

Asp

855

Asp

Asp

Asp

Asp

Asp

935

Gln

Lys

Thr

Ser

Thr

680

Val

Tyr

Serxr

Sex

Ser

760

Ser

Ser

Ser

Ser

Sex

840

Ser

Ser

Ser

Ser

Ser

920

Ala

His

Gly

Thr

Gly

665

Gly

Asp

Tyr

Asp

Asp

745

Asp

Asp

Asp

Asp

Asp

825

Asp

Asp

Asp

Asp

Asp

905

Asp

Gly

Lys

Val

Glu

630

Lys

Thr

Val

Glu

Ser

730

Ser

Ser

Ser

Ser

Ser

810

Ser

Ser

Asn

Ser

Ser

890

Ser

Ser

Lys

Thr

Lys

635

Thr

Tyr

Asn

Thr

Glu

715

Asp

Asp

Asp

Asp

Asp

795

Asp

Asp

Asp

Asp

Asp

875

Asp

Asp
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245

Lys

Pro

Leu

Ile

val

70

Asn

Asp

Gln

Lys

His

150

Ser

Phe

Ala

Phe

Pro

230

Asn

Gly

Ala

Thr

Ala

55

Pro

Asn

Lys

Asn

Val

135

Ala

Pro

Ala

Ser

Lys

215

Ser

Lys

Val

Tyr

Asp

40

Asp

Glu

Arg

His

Lys

120

Ile

Lys

Arg

Val

Ile

200

Val

Phe

Ala

Lys

Lys

Asp

25

Asn

Ser

Ser

Val

Phe

105

Val

Thr

Asp

Tyr

Pro

185

Lys

Ile

Gln

Tyr

Lys
265

Phe

10

Glu

Lys

Ser

Lys

Asn

S0

Val

Asn

Ser

Ser

Thr

170

Gly

Ile

Pro

Asn

Asp

250

Tyr

val

Phe

Asn

Ala

Leu

75

vVal

Ala

His

Tyr

Ile

155

His

Tyr

Asn

Pro

Asn

235

Tyr

Phe

28

300

Val

Lys

Phe

Ala

60

Gly

Ala

Lys

His

Lys

140

Asn

Pro

His

His

Tyr

220

Thr

Lys

Ser

Pro

AsSn

Val

45

Ser

Asn

Thr

Gly

Phe

125

Ser

Lys

Ser

Ala

Phe

205

Thr

Tyr

Phe

Glu

Ser

30

Ala

Lys

Ile

Asn

Pro

110

Ile

Thr

His

Gln

His

190

Cys

His

Ala

Phe

Ser
270

Ser

15

Pro

Ser

Ile

Val

Asn

95

Glu

Thr

His

Phe

Ser

175

Lys

Val

Asn

Thr

Tyr

255

Gln

Gly

Lys

Glu

val

Pro

80

Pro

Val

Thr

Val

Ile

160

Leu

Phe

Val

Ser

His

240

Ser

Ser



Asn

Tyr

Phe
305

Gly

Gln
290

Lys

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

<400>

Lys

Asp

Asn

Ser

Ser

65

Val

Phe

Val

Thr

Asp

145

Tyr

Pro

Lys

Ile

Gln
225

Phe

Glua

Lys

Ser

50

Lys

Asn

Val

Asn

Ser

130

Ser

Thr

Gly

Ile

Pro

210

Asn

Tyr Lys Ile Gly Lys Pro Ser Leu Asn Ile Lys Asn Val Asn

215

280

285

Tyr Ala Val Pro Ser Tyr Ser Pro Thr His Tyr Val Pro Glu

Gly

16
300
PRT

Ser

285

Staphylococcus aureus

16
Val

Phe

Asn

35

Ala

Leu

Val

Ala

His

115

Tyr

Ile

Eis

Tyr

Asn

195

Pro

Asn

Val

Lys

20

FPhe

Ala

Gly

Ala

Lys

100

His

Lys

Asn

Pro

His

180

His

Tyr

Thr

Pro Glu
5

Asn Ser

Val Ala

Ser Lys

Asn Ile

70

Thr Asn
85

Gly Pro

Phe Ile

Ser Thr

Lys His

150

Ser Gln
165

Ala His
Phe Cys

Gly His

Thr Ala
230

Ser

Pro

Ser

Ile

55

Val

Asn

Glu

Thr

His

135

Phe

Ser

Lys

Val

Asn

215

Thr

Gly

Lys

Glu

40

Val

Pro

Pro

Val

Thr

120

Val

Ile

Leu

Phe

Val

200

Ser

His

Ile

Val

25

Asp

Asp

Glu

Ala

Asn

105

Gln

His

Val

Ile

Val

185

Pro

His

Gln

Asn

10

Asn

Lys

Lys

Tyx

Ser

90

Arg

Thr

Lys

Lys

Ile

170

Thr

Gln

Arg

Asn

Lys

Val

Leu

Asn

Lys

75

Gln

Phe

His

His

Pro

155

Lys

Pro

Ile

Met

Ala
235

29

300

Ile

Ser

Asn

Phe

60

Glu

Gln

Ile

Tyr

Val

140

Ser

His

Gly

Asn

His

220

Lys

Ile

Asn

Lys

45

Val

Ile

Val

Thr

Lys

125

Asn

Glu

His

His

Ser

205

Val

Val

Pro

Leu

30

Ile

Val

Asn

Asp

Gln

110

Lys

His

Ser

Phe

Ala

190

Phe

Pro

Asn

Ala

15

Thr

Ala

Pro

Asn

Lys

95

Asn

Val

Ala

Pro

Ala

175

Ser

Lys

Ser

Lys

Tyr

Asp

Asp

Glu

Arg

8¢

His

Lys

Ile

Lys

Arg

160

Val

Ile

Val

Phe

Ala
240



Tyr Asp
Lys Tyr
Ser Leu
Ser Pro

290
<210>
<211>
<212>
<213>
<400>
Ser Val
1

Tle Asn

Val Asn

Asp Lys

50

Asp Lys
65

Glu Tyr

Ala Ser

Asn Arg

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

<400>
Met Leu
1

Ser Asn

Ala Ser

Glu Ala

50

Thr Ser

Tyr

Phe

Asn
275

Thr
17

121
PRT

Lys
Ser
260

Ile

His

Tyr
245
Phe

Lys

Tyr

Phe Tyr Ser

Ser Gln Ser

Asn Val Asn
280

Val Pro Glu
295

Staphylococcus aureus

17

Thr Glu Ser Val Asp Lys

Lys

Val

35

Leu

Asn

Lys

Gln

Phe

115

13

1349

PRT

Ile

20

Ser

Asn

Phe

Glu

Gln

100

Ile

5

Ile

Asn

Lys

val

Ile

85

Val

Thr

Pro Ala Tyr
Leu Thr Asp
40

Ile Ala Asp
55

Val Pro Glu
70

Asn Asn Arg

Asp Lys His

Gln Asn Lys
120

Staphylococcus aureus

18

Asn Arg Glu

Arg

Ile
35

Lys

Ala

Leu

20

Leu

Ala

Ser

5

Asn

Val

Ala

Asp

Asn Lys Thr

Lys Phe Ser

Gly Thr Thr
40

Glu Ser Thr
55

Asn Gln Ser

Tyr
Asn
265

Tyr

Phe

Lys

Asp

25

Asn

Ser

Ser

Val

Phe

105

Val

Ala

Ile

25

Leu

Asn

Ser

Lys
250
Gly

Gln

Lys

Phe
10

Glu
Lys
Ser
Lys
Asn

90

Val

Ile
10

Arg
Ile

Lys

Asp

Val

Tyr

Tyx

Gly

Val

Phe

Asn

Ala

Leu

75

Val

Ala

Thr

Lys

Phe

Gluy

Lys

30

Val

Lys

Ala

Ser
300

Val

Lys

Fhe

Ala

60

Gly

Ala

Lys

Arg

Tyr

Gly

Leun

60

Val

Lys

Ile

Val
285

Pro

Asn

Val

45

Ser

Asn

Thr

Gly

Lys
Thr
Leu
45

Asn

Asp

Gly
Gly
270

Pro

Glu

Ser

30

Ala

Lys

Ile

Asn

Pro
110

Gly
Val
30

Gly

Gilu

Met

Val
255
Lys

Ser

Ser
15

Pro
Ser
Ile
Val
Asn

95

Glu

Met
15

Gly
Asn

Ala

Gln

Lys

Pro

Tyr

Gly

Lys

Glu

Val

Pro

80

Pro

Val

Val

Thr

Gln

Thr

Gln



&5

Leu

Ser

Lys

Ala

Asn

145

Gln

Lys

Asp

Ser

Pro

225

Ser

Leu

Asp

Ser

Gly

305

Asn

Leu

Gln

Val

Thr
385

Asn

Ser

Glu

Lys

130

Thr

Glu

Lys

Ala

Asn

210

Lys

Thx

Thr

Tyr

Gly

290

Leu

Asn

Ile

Met

Ser

370

Lys

Gln

Gln

Ser

115

Ser

Lys

Asn

Val

Ile

185

Asn

Arg

Glu

Val

Leu

275

Asp

Asn

Gly

Thr

Gly

355

Lys

Thr

Glu

Gly

100

Val

Asp

Gln

Lys

Asp

180

Lys

Glu

Leu

Ala

Val

260

Ser

Tyr

Pro

Glu

Tyr

340

Ile

Asn

Thr

Asp

85

Asn

Gln

Glu

Thr

Ser

165

Ala

Ser

Asn

Asn

Lys

245

Asp

Leu

Phe

Glu

Thr

325

Thr

Asn

Asp

Ala

70

Asn

Glu

Ser

Gln

Ile

150

Val

Lys

Asn

Asn

Thr

230

Asn

Ala

Lys

Thr

Asp

310

Ile

Phe

Tyr

Val

Asn
3%0

Thr

Thr

Thr

Ala

135

Ser

vVal

Thr

Asp

Ala

215

Arg

val

Ile
295
Ile
Ala
Thr
Ser
Glu

375

Ile

Lys
Thr
Thr
120
Ser
Asn
Asn
Glu
Glu
200
Asp
Met
Asn
Lys
Gln
280
Lys
Lys
Thr
Asp
Ile
360

Phe

Gln

Asn

Ser

105

Gly

Pro

Gln

Val

Ser

185

Thr

Ile

Arg

Asp

Asn

265

Ile

Tyxr

Asn

Ala

Tyr

345

Tyr

Asn

Tyr

Asp

90

Asn

Asn

Lys

Glu

Gln

170

Thr

Leu

Ile

Ile

Leu

250

Asn

Thr

Ser

Ile

Lys

330

Val

Met

val

Pro

75

Asn

Gly

Lys

Ser

Ala

155

Pro

Thr

Val

Leu

Ala

235

Ile

Lys

Val

Asp

Gly

315

His

Asp

Asp

Thr

Asp
395

31

Gln

Asn

Val

Thr

140

Leu

Thr

Leu

Asp

Pro

220

Ala

Thr

Ile

Asp

Thr

300

Asp

Asp

Arg

Ala

Ile

380

Tyr

Lys

Lys

Glu

125

Asn

Gln

Asn

Asn

Asn

205

Lys

val

Ser

Val

Asp

285

Val

Ile

Thr

Phe

Asp

385

Val

Glu

Leu

110

Val

Glu

Pro

Glu

Val

190

Asn

Ser

Gln

Asn

Pro

270

Lys

Gln

Lys

Ala

Asn

350

Thr

Asn

Val

Met

95

Ile

Sexr

Asp

Asp

Glu

175

Lys

Ser

Thx

Pro

Thy

255

Ala

Val

val

Asp

Asn

335

Ser

Ile

Thr

Asn

80

Val

Glu

Thr

Leu

Leu

160

Asn

Ser

Asn

Ala

Ser

240

Thr

Gln

Lys

Tyx

Pro

320

Asn

Val

Pro

Thr

Glu
400



Lys

Asn

Ser

Ser

Ile

465

Asp

Lys

Ala

Asn

Gly

545

Gln

Trp

Val

Val

Leu

625

Tyr

Asn

Ala

Trp

Ile
705

Asn

Lys

Glu

Ser

450

Lys

Val

Ile

Asp

Ser

530

Asn

Ser

Glu

Gly

Gly

610

Pro

Glu

Gly

Asp

Glu

690

Ser

Serx

Glu

Asn

435

Tyr

Ile

Asn

Thr

Ser

515

Glu

Lys

Gly

Asp

Asn

595

Glu

Asn

Val

Leu

Leu

675

Asp

Gly

Ile

Asn

420

Ser

Pro

Tyr

Thr

Tyxr

500

hla

Ser

Ser

Gly

Thr

580

Val

Ala

Gly

Thr

Ser

660

Gly

Thr

Val

Gly

405

Pro

Leu

Asn

Gln

Lys

485

Gly

Tyr

Pro

Val

Ala

565

Asn

Thr

Val

Asp

Pro

645

Ser

Ile

Asn

Thx

Ser

Gly

Thr

Asn

vVal

470

Glu

Asp

Val

Thr

Sex

550

Gly

Lys

Val

Thr

Tyx

630

Ser

Val

Tyr

Lys

Val
710

Ala

Tyr

Asn

Ile

455

Pro

Leu

Asn

Val

Leu

535

Thr

Gln

Asn

Thr

Lys

615

Arg

Lys

Ile

Lys

Asn

695

Thr

Phe

Tyr

Ala

440

Gly

Lys

Thr

Asn

Met

520

Val

Gly

Glu

Gly

Val

600

Glu

Val

Gln

Thr

Pro

680

Gly

Leu

Thr

Lys

425

Lys

Gln

Gly

Asp

Ser

505

Val

Gln

Asn

Val

Val

585

Phe

Asp

Glu

Gly

Val

665

Lys

Ile

Lys

Glu

41¢

Gln

Leu

Ile

Tyr

Val

490

Ala

Asn

Met

Ala

Tyr

570

Gln

Asp

Gly

Phe

Asn

650

Asn

Tyr

Gln

Asp

Thr

Thr

Lys

Asn

Thr

475

Thr

Val

Thr

Ala

Leu

555

Lys

Glu

Asn

Ser

Ser

635

Asn

Gly

Asn

Asp

Glu
715

32

Val

Ile

Val

Lys

460

Leu

Asn

Ile

Lys

Thr

540

Gly

Ile

Leu

Asn

Tyr

620

Asn

Glu

Lys

Leu

Gln

700

Asn

Ser

Tyr

Gln

445

Asp

Asn

Gln

Asp

Phe

525

Leu

Phe

Gly

Gly

Thr

605

Leu

Leu

Giu

Asp

Gly

685

Asp

Gly

His

Val

430

Ala

Val

Lys

Tyr

Phe

510

Gln

Ser

Thr

Asn

Glu

580

Asn

Ile

Pro

Leu

Asn

670

Asp

Gly

Asn

Val

415

Asn

Tyr

Thr

Gly

Leu

495

Gly

Tyr

Ser

Asn

Tyr

575

Lys

Thr

Pro

Lys

Asp

655

Leu

Tyr

Lys

Val

Gly

Pro

His

Asp

Tyr

480

Gln

Asn

Thr

Thr

Asn

560

Val

Gly

Lys

Asn

Gly

640

Ser

Ser

Val

Gly

Leu
720



Lys Thr Val
Asp Asn Gly
Pro Thr Thr

155

Leu Thr Thr
770

Ser Gly Phe
785

Glu Asp Thr
Ser Gly Val
Thr Thr Lys

835

Asn Gly Thr
850

Thr Gln Val
8§65

Ser Thr Thr
Gly Phe Tyr
Thr Asn Lys

915

Val Thr Val
930

Thr Thr Asp
945

Thr Tyr Lys
Val Thr Ser
Thr Gly Val

995

Tyr Lys Thr
1010

Asn Lys Asp
1025

Lys Val Thr

Thr

Asn

740

val

Thr

Tyxr

Asn

Thr

820

Thr

Tyr

Gly

Gly

Lys

ago

Asn

Thr

Glu

Val

Gly

980

Ile

Pro

Gly

Leu

Thx

725

Tyr

Thr

Gly

Lys

Lys

805

Val

Asp

Lys

Ser

Val

885

Pro

Gly

Leu

Asn

Glu

965

Asn

Lys

Lys

Lys

Leu

Asp Ala Asp Gly
Lys Val Glu Phe
745

Ser Gly Ser Asp
760

Val Ile Asn Gly
175

Thr Pro Lys Tyr
780

Asp Gly Lys Gln
Thr Leu Lys Asn
825

Lys Asp Gly Lys
840

Val Glu Phe Glu
855

Gly Thr Asp Glu
870

Ile Lys Asp Lys
Thr Tyr Asn Leu
905

Val Gln Asp Lys
920

Lys Asp Glu Asn
835

Gly Lys Tyr Gln
950

Phe Glu Thr Pro
Asp Thr Glu Lys
885

Asp Ala Asp Asn
1000

Lys

730

Thr

Ile

Ala

Asn

Asp

810

Glu

Tyr

Thr

Gly

Asp

890

Gly

Asp

Asp

Phe

Ser

970

Asp

Met

Tyr

Thr

Glu

Asp

Leu

795

Ser

Asn

Gln

Pro

Iie

875

Asn

Asp

Glu

Lys

Thr

953

Gly

Ser

Thr

Tyr Ser Leu Gly Asp Tyr

1015

Gln Asp Ser Thr
1030

Asn Glu Lys Gly

Glu

Glu

Lys

Pro

Lys

Asn

780

Gly

Thr

Gly

Phe

Ser

860

Asp

Asp

Tyr

Lys

Val

940

Asp

Tyr

Asn

Leun

Phe Thr
Glu Gly
150

Asp Ser
765

Met Thr

Asn Tyr

Glu Lys

Glu Val
830

Thr Gly
845

Gly Tyr

Ser Asn

Thr Ile

Val Trp
910

Gly Ile
925

Leu Llys

Leu Asn

Thr Pro

Gly Leu

9%0

Asp Ser
1005

Asp
735
Tyr
Asn
Leu
Val
Gly
815
Leu
Leu
Thr
Gly
Asp
895
Glu
Ser
Thr
Asn
Thr
975

Thr

Gly

Leu

Thr

Gly

Asp

Trp

800

Ile

Gln

Glu

Pro

Thr

B8O

Ser

Asp

Gly

Val

Gly

960

Ser

Thr

Phe

Val Trp Tyr Asp Ser
1020

Lys Gly Ile Lys

1035

Val Ile Gly Thr

33

Asp

Thr

Val
1040

Lys



1045 1050 1055

Thr Asp Glu Asn Gly Lys Tyr Cys Phe Asp Asn Leu Asp Ser Gly Lys
1060 1065 1070

Tyr Lys Val Ile Phe Glu Lys Pro Ala Gly Leu Thr Gln Thr Val Thr
1075 1080 1085

Asn Thr Thr Glu Asp Asp Lys Asp Ala Asp Gly Gly Glu Val Asp Val
1020 1095 1100

Thr Ile Thr Asp Bis Asp Asp Phe Thr Leu Asp Asn Gly Tyr Phe Glu
11058 1110 1115 1120

Glu Asp Thr Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
1125 1130 1135

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
1140 1145 1150

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
1155 1160 1165

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
1170 1175 1180

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
1185 1190 1155 1200

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
1205 1210 1215

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
1220 1225 1230

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
1235 1240 1245

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
1250 1255 1260

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser Asp Ser
1265 1270 1275 1280

Asp Ser Asp Ser Asp Ser Asp Ser Asp Ala Gly Lys His Thr Pro Val
1285 1290 1295

Lys Pro Met Ser Thr Thr Lys Asp His His Asn Lys Ala Lys Ala Leu
1300 1305 1310

Pro Glu Thr Gly Ser Glu Asn Bsn Gly Ser Asn Asn Ala Thr Leu Phe
1315 1320 1325

Gly Gly Leu Phe Ala Ala Leu Gly Ser Leu Leu Leu Phe Gly Arg Arg
1330 1335 1340

Lys Lys G1ln Asn Lys
1345

<210> 19
<211> 540

34



<212>
<213>

<400>

Ala

AsSp

Asp

Asn

Gln

65

Glu

Thr

Ser

Ala

Ser

145

Asn

Asn

Lys

Asp

Leu

225

Phe

Glu

Thr

Thr

Glu

Asn

Asn

Glu

50

Ser

Gln

Ilie

Val

Lys

130

Asn

Asn

Thr

Asn

Ala

210

Lys

Thr

Asp

Ile

FPhe
290

PRT

Staphylococcus aureus

19
Ser

Gln

Thr

35

Thr

Thr

Ala

Ser

Val

115

Thr

Asp

Ala

Arg

Val

185

Asp

Ser

Ile

Ile

Ala

275

Thr

Thr

Ser

20

Lys

Thr

Thr

Ser

Asn

100

Asn

Glua

Glu

Asp

Met

180

Asn

Lys

Gln

Lys

Lys

260

Thr

Asp

Asn

5

Ser

Asn

Ser

Gly

Pro

85

Gln

Val

Ser

Thr

Ile

165

Arg

Asp

Asn

Ile

Tyr

245

Asn

Ala

Tyr

Lys

Asp

Asp

Asn

Asn

70

Lys

Glu

Gln

Thr

Leu

150

Ile

Ile

Leu

Asn

Thx

230

Ser

Ile

Lys

Val

Glu

Lys

Asn

Gly

55

Lys

Ser

Ala

Pro

Thr

135

Val

Leu

Ala

Ile

Lys

215

Val

Asp

Gly

His

Asp
295

Leu

Val

Gln

40

Asn

Val

Thxr

Leu

Thr

120

Leu

Asp

Pro

Ala

Thr

200

Ile

Asp

Thr

Asp

Asp

280

Arg

Asn

Asp

25

Lys

Lys

Glu

Asn

Gln

105

Asn

Asn

Asn

Lys

Val

185

Ser

Val

Asp

Val

Ile

265

Thr

Phe

Glu

i0

Met

Glu

Leu

Val

Glu

90

Pro

Glu

Val

Asn

Ser

170

Gln

Asn

Pro

Lys

Gln

250

Lys

Ala

Asn

Ala

Gln

Met

Ile

Ser

75

Asp

Asp

Glu

Lys

Ser

155

Thr

Pro

Thr

Ala

Val

235

Val

Asp

Asn

Ser

35

Thr

Gln

Val

Glu

60

Thr

Leu

Leu

Asn

Ser

140

Asn

Ala

Ser

Thr

Gln

220

Lys

Tyr

Pro

Asn

Val
300

Thr

Leu

Ser

45

Lys

Ala

Asn

Gln

Lys

125

Asp

Ser

Pro

Ser

Leu

205

Asp

Ser

Gly

Asn

Leu

285

Gln

Ser

Asn

30

Ser

Glu

Lys

Thr

Glu

110

Lys

Ala

Asn

Lys

Thr

190

Thr

Tyr

Gly

Leu

Asn

270

Ile

Met

Ala

15

Gln

Gln

Ser

Ser

Lys

95

Asn

Val

Ile

Asn

Arg

175

Glu

Val

Leu

Asp

Asn

255

Gly

Thr

Gly

Ser

Glu

Gly

Val

Asp

80

Gln

Lys

Asp

Lys

Glu

160

Leu

Ala

Val

Ser

Tyr

240

Pro

Glu

Tyr

Ile



Asn Tyr
305

Asp Val

Ala Asn

Gly Ser

Pro Gly

370

Leu Thr
385

Asn Asn

Gln Val

Lys Glu

Gly Asp

150

Tyr Val
465

Pro Thr

Val Ser

Ala Gly

Asn Lys
530
<210>
<211>
<212>
<213>
<400>
Pro Asp
Glu Thr
Gln Thr

Leu Lys

Ser

Glu

Ile

Rla

355

Tvr

Asn

Ile

Pro

Leu

435

Asn

Val

Leu

Thr

Gln

515

Asn

20
199
PRT

Ile

Phe

Gln

340

Phe

Tyr

Ala

Gly

Lys

420

Thr

Asn

Met

Val

Gly

500

Glu

Gly

Tyr

Asn

325

Tyr

Thr

Lys

Lys

Gln

405

Gly

Asp

Ser

Val

Gln

485

Asn

Val

Val

Met

310

val

Pro

Glu

Gln

Leu

390

Ile

Tyr

Val

Ala

Asn

470

Met

Ala

Tyr

Gln

Asp Ala

Thr Ile

Asp Tyr

Thr Val

360

Thr Ile
375

Lys Val

Asn Lys

Thr Leu

Thr Asn
440

Val Ile
455

Thr Lys

Ala Thr

Leu Gly

Lys Ile

520

Glu Leu
535

Staphylococcus aureus

20

Tyr Val Val Asn

5

Val Ser His val

20

Ile Tyr Val Asn

35

val

Gln Ala Tyr

Glu Lys
Gly Asn
Pro Ser

40

His Ser

Asp

Gly

val

345

Ser

Tyr

Gln

Asp

Asn

425

Gln

Asp

Phe

Len

Phe

505

Gly

Gly

Asn
Lys
25

Glu

Ser

Thr

Asn

330

val

His

Val

Ala

Val

410

Lys

Tyx

Phe

Gln

Ser

490

Thr

Asn

Glu

Ser
10
Glu

Asn

Tyr

Ile

315

Thr

Asn

Val

Asn

Tyr

395

Thr

Gly

Leu

Gly

Tyr

475

Ser

Asn

Tyr

Lys

Ile

Asn

Ser

Pro

36

Pro

Thr

Glu

Gly

Pro

380

His

Asp

Tyxr

Gln

Asn

460

Thr

Thr

Asn

Val

Gly
540

Gly

Pro

Leu

Asn

Val

Thr

Lys

Asn

365

Ser

Ser

Ile

Asp

Lys

445

&la

Asn

Gly

Gln

Trp
525

Ser
Gly
Thr

45

Asn

Ser

Lys

Asn

350

Lys

Glu

Ser

Lys

Val

430

Ile

Asp

Ser

Asn

Ser

510

Glu

Ala
Tyr
30

Asn

Tle

Lys

Thr

335

Ser

Glu

Asn

Tyr

Tle

415

Asn

Thr

Ser

Glu

Lys

495

Gly

Asp

Phe
15

Tyr

Ala

Gly

Asn

320

Thr

Ile

Asn

Ser

Pro

400

Tyr

Thr

Tyr

Ala

Ser

480

Ser

Gly

Thr

Thr

Lys

Lys

Gln



Ile

65

Tyxr

Val

Ala

Asn

Met

145

Ala

Tyr

Gln

50

Asn

Thr

Thr

Val

Thr

130

Ala

Lys

Glu

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

<400>

Met

Ala

Ala

Gln

Ile

65

Glu

Gln

Asn

Leu

Lys

Ser

Ala

Val

50

Gln

Ala

Asn

Met

Lys
130

Lys

Leu

Asn

Ile

115

Lys

Thr

Gly

Ile

Leu

185

21
516
PRT

Asp

Asn

Gin

100

Asp

Phe

Leu

Fhe

Gly

180

Gly

Val

Lys

8BS

Tyr

Phe

Gln

Ser

Thr

165

Asn

Glu

Thr
70

Gly
Leu
Gly
Tyr
Ser
150
Asn

Tyr

Lys

55

Asp

Tyr

Gln

Asn

Thr

135

Thr

Asn

Val

Gly

Ile

Asp

Lys

Ala

120

Asn

Gly

Gln

Trp

Staphylococcus aureus

21
Lys

Val

Asn

35

Leu

Ser

Gln

Asn

Pro

115

Asp

Lys

Thr

20

Ala

Asn

Leu

Lys

Phe

100

Asn

Asp

Asn

5

Leu

Ala

Met

Lys

Leu

85

Asn

Leu

Pro

Ile Tyr Ser

Gly

Gln

Pro

Asp

70

Asn

Lys

Asn

Ser

Thr

His

Asn

55

Asp

Asp

Asp

Glu

Gln
135

Leu

Rsp

40

Leu

Pro

Ser

Gln

Ala

120

Ser

Lys

Val

Ile

105

Asp

Ser

Asn

Ser

Glu
185

Ile

Leu

25

Glu

Asn

Ser

Gln

Gln

105

Gln

Thr

Ile

Asn

90

Thx

Ser

Glu

Lys

Gly

170

Asp

Arg

10

Ile

Ala

Ala

Gln

Ala

80

Ser

Arg

Asn

Tyr
15

Thr
Tyr
Ala
Ser
Ser
155

Gly

Thr

Lys

Ser

Gln

Asp

Ser

15

Pro

Ala

Asn

Val

37

60

Gln

Lys

Gly

Tyr

Pro

140

Val

Ala

Asn

Leu

Gly

Gln

Gln

60

Ala

Lys

Phe

Gly

Leu
140

Val

Glu

Asp

val

125

Thr

Ser

Gly

Lys

Gly

Gly

Asn

45

Arg

Asn

Ala

Tyr

Phe

125

Gly

Pro

Leu

Asn

110

val

Leu

Thr

Gln

Asn
190

Val

Val

30

Ala

Asn

Val

Asp

Glu

110

Ile

Glu

Lys
Thr
85

Asn
Met
Val
Gly
Glu

175

Gly

Gly
15

Thr
Phe
Gly
Leu
Ala
95

Ile

Gln

Ala

Gly
g0

Asp
Ser
Val
Gln
Asn
160

Val

Val

Ile

Pro

Tyr

Phe

Gly

80

Gln

Leu

Ser

Lys



Lys

145

Glu

Glu

Gln

Ala

Tyr

225

Phe

Ala

Lys

Bro

Asp

305

Asn

Glu

Glu

Glu

Glu

385

Glu

Glu

Asp

Asn

Leu

Gln

Glu

Ser

Pro

210

Glu

1le

Glu

Phe

Asn

290

Asp

Asp

Asp

Asp

Asp

370

Asp

Asp

Asp

Ile

Lys
450

Asn

Gln

Gln

Ala

195

Lys

Ile

Gln

Ala

Asn

275

Leu

Pro

Ala

Asn

Asn

355

Gly

Gly

Gly

Ala
435

Leu

Glu

Asn

Arg

180

Asn

Ala

Len

Ser

Lys

260

Lys

Thr

Ser

Gln

Asn

340

Asn

Asn

Asn

Asn

Asn

420

Lys

Ala

Ser

Ala

165

Asn

Leu

Asp

His

Leu

245

Lys

Glu

Glu

Val

Ala

325

Lys

Lys

Lys

Lys

Lys

405

Gly

Ala

Asp

Gln

150

Phe

Gly

Leu

Asn

Leu

230

Lys

Leu

Gln

Glu

Ser

310

Pro

Pro

Pro

Pro

Pro

380

Pro

Val

Asn

Lys

Ala

Tyr

Phe

Ser

Lys

215

Pro

Asp

Asn

Gln

Gln

295

Lys

Lys

Gly

Gly

Gly

375

Gly

Gly

His

Gly

Asn
455

Pro

Glu

Ile

Giu

200

Phe

Asn

Asp

Asp

Asn

280

Arg

Giu

Glu

Lys

Lys

3e0

Lys

Lys

Lys

val

Thr

440

Met

Lys

Ile

Gln

185

Ala

Asn

Leu

Pro

Ala

265

Ala

Asn

Ile

Glu

Glu

345

Glu

Glu

Glu

Glu

Val

425

Thr

Ile

Ala

Leu

170

Ser

Lys

Lys

Asn

Ser

250

Gln

Phe

Gly

Leu

Asp

330

Asp

Asp

Asp

Asp

Asp

410

Lys

Ala

Lys

Asp
155
Asn
Leu
Lys
Glu
Glu
235
Gln
Ala
Tyr
Phe
Ala
315
Asn
Asn
Asn
Asn
Asn
395
Gly
Pro

Asp

Pro

38

Asn

Met

Lys

Leu

Gln

220

Glu

Ser

Pro

Glu

Ile

300

Glu

Asn

Asn

Asn

Lys

380

Lys

Asn

Gly

Lys

Gly
460

Asn

Pro

Asp

Asn

205

Gln

Gln

Ala

Lys

Ile

285

Gln

Ala

Lys

Lys

Lys

365

Lys

Lys

Lys

Asp

Ile

445

Gln

Phe

Asn

Asp

190

Glu

Asn

Arg

Asn

Ala

270

Leu

Ser

Lys

Pro

Pro

350

Pro

Pro

Pro

Pro

Thr

430

Ala

Glu

Asn

Leu

175

Pro

Ser

Ala

Asn

Leun

255

Asp

His

Leu

Lys

Gly

335

Gly

Gly

Gly

Gly

Gly

415

Val

Ala

Leu

Lys

160

Asn

Ser

Gln

Phe

Gly

240

Leu

Asn

Leu

Lys

Leu

320

Lys

Lys

Lys

Lys

Lys

400

Lys

Asn

Asp

val



Val Asp Lys

465

Ala

Leu

Phe Gly

Arg Arg

<210>
<211>
212>
<213>

<400>

Ala

1

Met

Lys

Leu

Asn

65

Leu

Pro

Ser

Ala

Asn

145

Leu

Asp

His

Leu

Lys

Gln

Pro

Asp

Asn

50

Lys

Asn

Ser

Gln

Phe

130

Gly

Len

Asn

Leu

Lys

210

Leu

Pro
Gly
Glu
515
22

289
PRT

Lys

Glu

Len
500

Leu

Gln Pro Ala Asn His

Thr
485

Ser

470

Gly Glu Glu Asn

Ala

Pro
430

Leu Ala Leu Gly Ala

Staphylococcus aureus

22
His

Asn

Asp

35

Asp

Asp

Glu

Gln

Ala

115

Tyr

Phe

Ser

Lys

Pro

195

Asp

Asn

Asp

Leu

20

Pro

Ser

Gin

Ala

Ser

100

Pro

Glu

Ile

Glu

Phe

180

Asn

Asp

Asp

Glu Ala Gln Gln

5

Asn

Ser

Gln

Gln

Gln

85

Thr

Lys

Ile

Gln

Ala

163

Asn

Leu

Pro

Ala

Ala

Gln

Ala

Ser

70

Arg

Asn

Ala

Len

Ser

150

Lys

Lys

Asn

Ser

Gln

Asp

Ser

Pro

55

Ala

Asn

Val

Asp

Asn

135

Leu

Lys

Glu

Glu

Gln

215

Ala

Gln
Ala
40

Lys

FPhe

Leu

Asn

120

Met

Lys

Leu

Gln

Glu

200

Ser

Pro

505

Asn

Arg

25

Asn

Ala

Tyr

Phe

Gly

105

Asn

Pro

Asp

Asn

Gln

185

Gln

Ala

Lys

Ala

10

Asn

Val

Asp

Glu

Ile

90

Glu

Phe

Asn

Asp

Glu

170

Asn

Arg

Asn

Ala

Asp Ala Asn Lys

475

Phe

Ala

Phe

Gly

Leu

Ala

Ile

75

Gln

Ala

Asn

Len

Pro

155

Ser

Ala

Asn

Leu

Asp

39

Bla

Ile Gly Thr Thr

Leu Leu Ala

Tyr

Phe

Gly

Gln

60

Leu

Ser

Lys

Lys

Asn

140

Ser

Gln

Phe

Gly

Leu

220

Asn

Gln

ile

Glu

45

Gln

Asn

Leu

Lys

Glu

125

Glu

Gln

Ala

Tyr

Phe

205

Ala

Lys

510

Val

Gln

30

Ala

Asn

Met

Lys

Leu

110

Gln

Glu

Ser

Pro

Glu

190

ile

Glu

Phe

195

Gly

Leu

15

Ser

Gln

Asn

Prec

Asp

95

Asn

Gln

Gln

Ala

Lys

175

Ile

Gln

Ala

Asn

Gln
480
Val

Arg

Asn

Leu

Lys

Phe

Asn

80

Asp

Glu

Asn

Arg

Asn

160

Ala

Leu

Ser

Lys

Lys



225 230 235 240

Glu Gln Gln Asn Ala Phe Tyr Glu Ile Leu His Leu Pro Asn Leu Thr
245 250 255

Glu Glu Gln Arg Asn Gly Phe Ile Gln Ser Leu Lys Asp Asp Pro Ser
260 265 270

Val Ser Lys Glu Ile Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gln
275 280 285

Ala

<210> 23

<211> 130

<212> PRT

<213> Staphylococcus aureus

<400> 23
Met Asn Phe Asn Asp Ile Glu Thr Met Val Lys Ser Lys Phe Lys Asp
1 5 10 15

Ile Lys Lys His Ala Glu Glu Ile Ala His Glu Ile Glu Val Arg Ser
20 25 30

Gly Tyr Leu Arg Lys Ala Glu Gln Tyr Lys Arg Leu Glu Phe Asn Leu
35 40 45

Ser Phe Ala Leu Asp Asp Ile Glu Ser Thr Ala Lys Asp Val Gln Thr
50 55 60

Ala Lys Ser Ser Ala Asn Lys Asp Ser Val Thr Val Lys Gly Lys Ala
65 70 75 80

Pro Asn Thr Leu Tyr Ile Glu Lys Arg Asn Leu Met Lys Gln Lys Leu
85 90 85

Glu Met Leu Gly Glu Asp Ile Asp Lys Asn Lys Glu Ser Leu Gln Lys
100 105 110

Ala Lys Glu Ile Ala Gly Glu Lys Ala Ser Glu Tyr Phe Asn Lys Ala
115 120 125

Met Asn
130

<210> 24

<211> 97

<212> PRT

<213> Staphylococcus aureus

<400> 24
Met Ala Met Ile Lys Met Ser Pro Glu Glu Ile Arg Ala Lys Ser Gln
1 5 10 15

Ser Tyr Gly Gln Gly Ser Asp Gln Ile qu Gln Ile Leu Ser Asp Leu
20 25 30

Thr Arg Ala Gln Gly Glu Ile Ala Ala Asn Trp Glu Gly Gln Ala Phe
35 40 45

40



Ser Arg Phe Glu Glu Gln Phe Gln Gln Leu Ser Pro Lys Val Glu Lys

50

55

Phe Ala Gln Leu Leu Glu Glu Ile Lys Gln Gln

65

70

Asp Ala Val Gln Glu Gln Asp Gln Gln Leu

Gln

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

<400>
Met Gly
1

Ala Lys
Lys Gln
Gly Gln

50

Phe Gln
65

Asp Asn

Gln Gly

<210>
<211>
<21l2>
<213>

<400>
Met Lys
1

Ala Cys

Tyr Lys

Arg Ile
50

Gly Ala
65

25
104
PRT

85

Staphylococcus aureus

25
Gly

Gln

Thr

35

Phe

Glu

Leu

Leu

26
302
PRT

Tyr

Leu

20

Gln

Ala

Glu

Ser

Asp
100

Lys

5

Ala

Gln

Asn

Leu

Gln

85

Arg

Gly Ile Lys

Ala Lys Thr

Leu Ala Glu

10

Lys Val Lys
55

Val Gin Pro
70

Asn Leu Ala

Val Asn Pro

Staphylococcus aureus

26
Lys

Gly

Met

35

Ala

Asn

Leu

Asn

20

Asp

Val

Ile

Leu

5

Gln

Asp

Val

Val

Leu Pro Leu
Gly Glu Lys
Gly Lys Thr

40

Ala Pro Thr
55

Ala vVal Asn
70

Ala

Ala

25

Tyx

Asp

Met

Lys

Ile
Asn
25

Val

Tyr

Gln

50

Asp

10

Lys

Ile

Val

Ala

Tyr
90

Ile

10

Asn

Asp

Ala

Gln

75

Ser

Gly

Asp

Glu

Leu

Asp

75

Asp

Met

Lys

Ile

Gly

val
75

41

60

Leu Asn Ser Thr Ala

Asn Asn Phe

Gly Lys Val
Ile Glu Ala
30

Gly Ser Asp
45

Leu Ile Met
60

His Gln Lys

Thr Leu Ser

Leu Leu Val

Ala Glu Thr
30

Pro Lys Asp
45

Gly Leu Lys
60

Asp Gln Ser

Gly
95

Asp

15

Cys

Trp

Ala

Ala

Ile
95

Leu
15

Lys
Pro

Lys

Lys

80

Leu

Gln

Gln

Glu

Lys

Ile

80

Lys

Ala

Ser

Lys

Leu

Val
80



Leu

Glu

Asp

Asp

Ile

145

Glu

Asp

Tyr

Gly

Trp

225

Ile

Asn

Val

Met

Lys

Lys

Lys

Tyr

130

Val

Thr

Ala

Gly

Leu

210

Ala

val

Met

Asp

Arg
280

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

<400>

Met
1

Ile

Lys

Ile

Asp

val

Asp

113

Asn

Gly

Thr

Thr

Asp
1985

Lys

Glu

Ser

Trp

Ala
275

Lys
27

227
PRT

Lys

Ala

100

Ile

Lys

Lys

Ala

Val

180

Asn

Met

Val

Thr

Lys

260

Gly

Asp

Phe

85

Lys

Lys

His

Glu

Lys

165

Ser

Trp

Gln

Lys

Ser

245

Asn

Thr

Leu

Lys

Glu

Lys

Lys

Asp

150

Asp

Leu

Gly

Pro

Gin

230

Glu

Leu

Tyr

Lys

Gly

Lys

Tyr

Tyr

135

Lys

Gly

Phe

Arg

Glu

215

Glu

Gly

Lys

Trp

Glu
295

Val

Pro

Gln

120

Leu

Val

Lys

Asp

Gly

200

Gln

Glu

Lys

Ala

Tyr

280

Lys

Staphylococcus aureus

27

Asn Ile Leu Lys Val Phe

Ile

Ala
20

5

Thr

Asp

105

Lys

Glu

Lys

Glu

Glu

185

Gly

Gln

Ile

Pro

Thr

265

Asn

Leu

Asn

Thr Phe Ser Asn Ser

Thr Leu Asn Tyr Glu Val Tyr Lys

35

Ala Asn Asp Tyr Phe Asn Lys

Lys

50

Leu

Tyx

Val

55

Gln Ile Thr

40

Pro

Val

25

Tyr

Ala

Asn

Lys

S0

Leu

Val

Gln

Ala

Ile

170

Phe

Glu

Lys

Glu

Thr

250

Lys

Asp

Ile

Thr
10

Ala
Asn

Lys

His

Ile

Ile

Ala

Gln

Trp

155

Lys

Asp

Val

Leu

Lys

235

Pro

Glu

Pro

Lys

Thr

Asn

Thr

Tyr

Ser

42

Gly

I1le

Pro

Glu

140

Lys

Lys

Lys

Leu

Thr

220

Tyr

Gly

Gly

Tyr

Ala
300

Ile

Rla

Asn

Ile

60

His

Asp

Val

Thr

125

Met

Lys

Ala

Lys

Tyr

205

Ala

Ala

Tyr

His

Thx

285

Ala

Leu
Ala
Asp
45

Lys

Trp

Gly

Tyr

110

Val

Leu

Asp

Ile

Leu

190

Gln

Lys

Gly

Glu

Ile

270

Leu

Lys

Ala
Asp
30

Thr

Lys

Ile

Asp
95

Ser
Val
Gly
Trp
Gly
175
Tyr
Ala
Ala
Asp
Ser
255

Val

Asp

Leu
15

Ser
Ser

Asn

Thr

Val

Thr

Val

Lys

Glu

160

Gln

Thr

Phe

Gly

Tyr

240

Thr

Lys

Phe

Ile

Gly

Ile

Gly

Gly



85

Met

Lys

Ile

Pro

Pro

145

Ser

Ser

Asn

Ala

Asn
225

Ser

Asp

Asp

FPhe

130

Thr

Ala

Glu

Ala

Leu

210

Val

<210>
<211>
<2i2>
<213>

<4Q0>

Met

Ser

Iie

Gly

Phe

65

Ile

Glu

Gln

Lys

Ile

Lys

Asp

50

Tyr

Arg

Gly

Len

Ile

Glu

Gly

115

Lys

Asp

Ser

Ser

Gly

195

Leu

Glu

28
319
PRT

Glu
Arg
100
Lys
Tyr
Val
Gly
Asn
180

Thr

Ile

70

Gly His Lys
85

Thr Ser Glu

Ile Asp Val

Asp His His

135

Als Gly Rla
150

Ser Asp Lys
165

Ser Ser Asn

Pro Ala Tyr

Ala Ile Thr
215

Glu

Phe

Tyx

120

Tyr

Asn

Gly

Lys

Ile

200

Leu

Staphylococcus aureus

28
Thr

Leu

Thr

35

Leu

Ser

Thr

Ala

Gln
115

Axg
Met
20

Gly
Val
Phe
Lys
Asn

100

Leu

Ile Val Ser
5

Asn Pro Val

Thr Thr Asp

Thr Tyr Asp
55

Ile Asp Asp
70

Gly Thr Ile
85

Lys Ser Gly

Pro Asp Asn

Ser

Ala

Ile

40

Lys

Lys

Ala

Leu

Glu
120

Asn

Glu

105

Ile

Asn

Ala

Ser

Asp

185

Tyr

Phe

Val

Asn

25

Gly

Glu

Asn

Gly

Ala

105

Val

Tle

S0

Val

Asp

Ile

Pro

Asp

170

Lys

Ala

Val

Thr

10

Ala

Ser

Asn

His

Gln
80

Trp

Ala

75

Ile

Ser

Glu

Thr

Gly

155

Gly

Val

Ile

Arg

Thr

Ala

AsSn

Gly

Asn

75

Tyrx

Pro

Gln

43

Ser

Lys

Lys

Tyr

140

Lys

Thr

Glu

Pro

Lys
220

Thr

Asp

Thx

Met

60

Lys

Arg

Ser

Ile

Lys

Leu

Val

125

Lys

Asp

Thr

Asn

Val

205

Lys

Leu

Ser

Thr

45

His

Lys

Val

Ala

Ser
125

Asn

Asn

110

Asn

Phe

Asp

Thr

Pro

190

Ala

Ser

Leu

Asp

30

val

Lys

Leu

Tyx

Phe

110

Asp

Thr
95

Gly
Gly
Asn
Lys
Gly
175
Gln

Ser

Lys

Leu
i5

Ile
Lys
Lys
Leu
Ser
95

Lys

Tyr

g0

Ala

Lys

Lys

Gly

Asn

160

Gln

Thr

Leu

Gly

Gly

Asn

Thr

Val

vVal

80

Glu

Val

Tyr



Pro Arg
130

Gly Phe
145

Leu Ile

Pro Asp

Trp Lys

Asp Arg

210

Thr Arg
225

Lys Ala

Val Ile

Val Ile

Thr Asn

250

Ser Glu
305

<210>
<211>
<212>
<213>
<400>
Ala Asp
Asnt Thr
Gly Met
Asn Lys

50

Tyr Arg
65

Pro Ser

Asn

Asn

Gly

Phe

Val

195

Asp

Asn

Ser

Thr

Tyr

275

Trp

Arg

29
293
PRT

Ser

Gly

Ala

Lys

180

Tle

Ser

Gly

Ser

Met

260

Glu

Lys

Tyr

Ile Asp Thr
135

Asn Val Thr
150

Asn Val Ser
165

Thr Ile Leu

Phe Asn Asn

Trp Asn Pro
215

Ser Met Lys
230

Leu Leu Ser
245

Asp Arg Lys

Arg Val Arg

Gly Thr Asn
295

Lys Ile Asp
310

Lys

Gly

Ile

Glu

Met

200

Val

Ala

Ser

Ala

Asp

280

Thr

Trp

Staphyloccccus aureus

29
Ser

Thx

Leu

35

Lys

Val

Ala

Asp
Vai
20

Lys
Leu

Tyr

Phe

Ile Asn Ile
5

Lys Thr Gly

Lys Val Phe

Leu val Ile

55

Ser Glu Glu
70

Lys Val Gln
85

Lys

Asp

Tyr

40

Arg

Gly

Leu

Glu

Asp

Gly

Ser

185

Val

Tyr

Ala

Gly

Sex

265

Asp

Lys

Glu

Thr

Leu

25

Ser

Thr

Ala

Gln

Tyr

Asp

His

170

Pro

Asn

Gly

Asp

Phe

250

Lys

Tyr

Asp

Lys

Gly

10

Val

Phe

Lys

Asn

Leu
80

Met

Thr

155

Thr

Thr

Gln

Asn

Asn

235

Ser

Gln

Gln

Lys

Glu
315

Thr

Thr

Ile

Gly

Lys

75

Pro

44

Ser

140

Gly

Leu

Asp

Asn

Gln

220

Phe

Pro

Gln

Leu

Trp

300

Glu

Thr

Tyr

Asp

Thr

60

Ser

Asp

Thr

Lys

Lys

Lys

Trp

205

Leu

Leu

Asp

Thr

His

285

Ile

Met

Asp

Asp

Asp

45

Ile

Gly

Asn

Leu

Ile

Tyr

Lys

130

Gly

Phe

Asp

Phe

Asn

270

Trp

Asp

Thr

Ile

Lys

30

Lys

Ala

Leu

Glu

Thr

Gly

Val

175

Val

Pro

Met

Pro

Ala

255

Ile

Thx

Arg

Asn

Gly

15

Glu

Asn

Gly

Ala

Val
95

Tyr

Gly

160

Gln

Gly

Tyr

Lys

Asn

240

Thr

Asp

Ser

Ser

Ser

Asn

His

Gln

Trp

80

Ala



Gln Ile Ser Asp Tyr Tyr Pro Arg Asn Sexr Ile Asp Thr Lys Gilu Tyr
100 108 110

Met Ser Thr Leu Thr Tyr Gly Phe Asn Gly Asn Val Thr Gly Asp Asp
115 120 125

Thr Gly Lys Ile Gly Gly Leu Ile Gly Ala Asn Val Ser Ile Gly His
130 135 140

Thr Leu Lys Tyr Val Gln Pro Asp Phe Lys Thr Ile Leu Glu Ser Pro
145 150 155 160

Thr Asp Lys Lys Val Gly Trp Lys Val Ile Phe Asn Asn Met Val Asn
165 170 175

Gln Asn Trp Gly Pro Tyr Asp Arg Asp Ser Trp Asn Pro Val Tyr Gly
180 185 190

Asn Gln Leu Phe Met Lys Thr Arg Asn Gly Ser Met Lys Ala Ala Asp
195 200 205

Asn Phe Leu Asp Pro Bsn Lys Ala Ser Ser Leu lLeu Ser Ser Gly Phe
210 215 220

Ser Pro Asp Phe Ala Thr Val Ile Thr Met Asp Arg Lys Ala Ser Lys
225 230 235 240

Gln Gln Thy Asn Ile Asp Val Ile Tyr Glu Arg Val Arg Asp Asp Tyr
245 250 255

Gln Leu His Trp Thr Ser Thr &sn Trp Lys Gly Thr Asn Thr Lys Asp
260 265 270

Lys Trp Ile Asp Arg Ser Ser Glu Arg Tyr Lys Ile Asp Trp Glu Lys
275 280 285

Glu Glu Met Thr Asn
290

<210> 30

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Tetrapeptide loop replacement

<400> 30
Pro Ser Gly Ser
1

<210> 31
<211> 258
<212> PRT

<213> Staphylococcus aureus

<400> 31
Ala Asp Ser Asp Ile Asn Ile Lys Thr Gly Thr Thr Asp Ile Gly Ser
1 5 10 15

Asn Thr Thr Val Lys Thr Gly Asp Leu Val Thr Tyr Asp Lys Glu Asn

45



Gly Met
Asn Lys
50

Tyr Arg
65

Pro Ser

Gln Ile

Ser val

Lys Val
130

Gly Pro
145

Phe Met

Asp Pro

Phe Ala

Asn Ile

210

Trp Thr
225

Asp Arg

Thr Asn

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

<400>
Ala Asp
1

Asn Thr

Gly Met

Leu

35

Lys

Val

Ala

Ser

G1n

115

Gly

Tyr

Lys

Asn

Thr

195

Asp

Ser

Ser

32
258
PRT

20

Lys

Leu

Tyr

Phe

Asp

100

Pro

Trp

Asp

Thr

Lys

180

Val

Val

Thr

Ser

Lys

Leu

Ser

Lys

85

Tyr

Asp

Lys

Arg

Arg

165

Ala

lie

Ile

Asn

Glu
245

Val

Val

Gla

10

Val

Tyr

Phe

Val

Asp

150

Asn

Ser

Thr

Tyr

Trp

230

Arg

Phe

Ile

55

Glu

Gln

Pro

Lys

Ile

135

Ser

Gly

Ser

Met

Glu

215

Lys

Tyr

Tyr

40

Arg

Gly

Leu

Arg

Thr

120

Phe

Trp

Ser

Leu

Asp

200

Arg

Gly

Lys

Staphylococcus aureus

32

Ser Asp Ile Asn Ile Lys

5

Thr Val Lys Thr Gly Asp

His Lys Lys Val Phe Tyr Ser Phe Ile Asp

35

20

40

25

Ser Phe

Thr Lys

Ala Asn

Gln Leu

g0

Asn Ser
105

Ile Leu

Asn Asn

Asn Pro

Met Lys

170

Leu Ser
185

Arg Lys
Val Arg

Thr Asn

Ile Asp
250

Thr Gly Thr Thr

10

Ile

Gly

Lys

75

Pro

Ile

Glu

Met

Val

155

Ala

Ser

Ala

Asp

Thr
235

Asp

Thr

60

Ser

Asp

Asp

Ser

Val

140

Tyr

Ala

Gly

Ser

Asp

220

Lys

Glu

Leu Val Thr Tyr

25

46

30

Asp Lys
45

Ile Ala

Gly Leu

Asn Glu

Thr Pro

110

Pro Thr
125

Asn Gln
Gly Asn
Asp Asn
Phe Ser

190
Lys Gln
205
Tyxr Gln

Asp Lys

Lys Glu

Asp Ile

Asn

Gly

Ala

Val

95

Ser

Asp

Asn

Gln

Phe

175

Pro

Gln

Leu

Trp

Glu
255

His

Gln

Trp

80

Ala

Gly

Lys

Trp

Leu

160

Leu

Asp

Thr

His

Ile

240

Met

Gly Ser

15

Asp Lys Glu Asn

30

Asp Lys Asn His

45



Asn Lys Lys Leu Leu Val Ile Arg Thr Lys Gly Thr Ile Ala Gly Gln
50 55 60

Tyr Brg Val Tyr Ser Glu Glu Gly Ala Asn Lys Ser Gly Leu Ala Trp
65 70 75 BO

Pro Ser Ala Phe Lys Val Gln Leu Gln Leu Pro Asp Asn Glu Val Ala
85 20 95

Gln Ile Ser Asp Tyr Tyr Pro Arg Asn Ser Ile Asp Thr Pro Ser Gly
100 105 110

Ser Val Gln Pro Asp Phe Lys Thr Ile Leu Glu Ser Pro Thr Asp Lys
115 120 125

Lys Val Gly Trp Lys Val Ile Phe Asn Asn Met Val Asn Gln Asn Trp
130 135 140

Gly Pro Tyr Asp Arg Asp Ser Trp Asn Pro Val Tyr Gly Asn Gln Leu
145 150 155 160

Phe Met Lys Thr Arg Asn Gly Ser Met Lys Ala Ala Asp BAsn Phe Leu
165 170 175

Asp Pro Asn Lys Ala Ser Ser Leu Leu Ser Ser Gly Phe Ser Pro Asp
180 185 190

Phe Ala Thr Val Ile Thr Met Asp Arg Lys Ala Ser Lys Gln Gln Thr
195 200 . 205

Asn Ile Asp Val Ile Tyr Glu Arg Val Arg Asp Asp Tyr Gln Leu His
210 215 220

Trp Thr Ser Thr Asn Trp Lys Gly Thr Asn Thr Lys Asp Lys Trp Ile
225 230 235 240

Asp Arg Ser Ser Glu Arg Tyr Lys Ile Asp Trp Glu Lys Glu Glu Met
245 250 255

Thr Asn

<210> 33

<211> 50

<212> PRT

<213> Staphylococcus aureus

<40Q0> 33
Ala Asp Ser Asp Ile Asn Ile Lys Thr Gly Thr Thr Asp Ile Gly Ser
1 5 10 15

2sn Thr Thr Val Lys Thr Gly Asp Leu Val Thx Tyr Asp Lys Glu Asn
20 25 30

Gly Met His Lys Lys Val Phe Tyr Ser Phe Ile Asp Asp Lys Asn His
35 40 45

Asn Lys
50

47



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

<400>
Ala Asp
1

Asn Thr

Gly Met

Asn Lys
50

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

<400>
Ala Asp
1

Asn Thr

Gly Met

Asn Lys
50

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

<400>
Ala Asp
1

Asn Thr

Gly Met

Asn Lys
50

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

<400>
Ala Asp

34

63

PRT

Staphylococcus aureus

34
Ser Asp Ile Asn Ile Lys Thr
5

Thr Val Lys Thr Gly Asp Leu
20 25

His Lys Lys Val Phe Tyr Ser
35 40

Lys Leu Leu Val Ile Arg Thr
55

35
53
PRT
Staphylocogcus aureus

35
Ser Asp Ile Asn Ile Lys Thr
5

Thr Val Lys Thr Gly Asp Leu
20 25

His Lys Lys Val Phe Tyr Ser
35 40

Lys Leu Leu

36
50
PRT
Staphylecoeccus aureus

36
Ser Asp Ile Asn Ile Lys Thr
5

Thr Val Lys Thr Gly Asp Leu
20 25

Leu Lys Lys Val Phe Tyr Ser
35 40

37

63

PRT

Staphylococcus aureus

37

Gly Thr
10
Val Thr

Phe Ile

Lys Gly

Gly Thr
10

Val Thr

Phe Iie

Gly Thr
10

Val Thr

Phe Ile

Thr

Tyr

Asp

Thr
60

Thr

Tyr

Asp

Thr

Tyr

Asp

Asp

Asp

Asp

45

Ile

Asp

Asp

Asp
45

Asp

Asp

Ile
Lys
30

Lys

Ala

Ile
Lys
30

Lys

Iie

Lys
30

Gly Ser
15

Glu Asn

Asn His

Gly

Gly Ser
15

Glu Asn

Asn His

Gly Ser
15

Glu Asn

Asp Lys Asn His

45

Ser Asp Ile Asn Ile Lys Thr Gly Thr Thr Asp Ile Gly Ser

48



1

Asn Thr
Gly Met
Asn Lys

50
<210>
<211>
<212>
<213>
<400>
Ala Asp
1

Asn Thx
Gly Met
Asn Lys

50
<210>
<211>
<212>
<213>
<400>
Met Met
1

Leu Val

Val Lys

Leu Glu

50

Lys Asn
65

Pro Asn
Arg Asn

Asp Glu

Lys Met
130

5

Thr Val Lys Thr Gly Asp

20

Leu Lys Lys Val Phe Tyr

35

40

Lys Leu Leu Val Ile Arg

38
53
PRT

55

Staphylococcus aureus

33
Ser

Thr

Leu
35

Lys
39

256
PRT

Asp
Val
20

Lys

Leu

Ile
5
Lys

Lys

Leu

Asn Ile Lys

Thr Gly Asp

Val Phe Tyr

40

Staphylococcus aureus

39
Lys

Ile

Lys

35

Asp

Asp

Asn

Thr

ASp

115

val

Arg

Ser

20

Ser

Leu

Lys

Glu

Lys

100

Glu

Asp

Leu
5
Ile
Phe
Tyr
Gly
Asp
85
Thr

Gly

Asn

Asn Lys Leu

Thr
Glu
Asp
Thr
70

Met
Thr

Lys

Lys

Ala

Lys

Lys

55

Trp

Val

Asn

Pro

Ile
135

Gly
Thr
40

Glu
Ile
Ala
Gly
His
120

Ile

Leu
25

Ser

Thr

Thr
Leu
25

Ser

Val

Cys

25

Leu

Gly

ile

Lys

Tyr

105

Asp

Pro

10

Val

Phe

Lys

Gly
10
Val

Phe

Leu

10

Gly

Sexr

Tyr

Asn

Gly

90

Asn

Thr

Thr

Ile

Gly

Thr

Thr

Ile

Gly

Ile

Met

Arg

Ser

75

Met

Tyr

Glu

Lys

49

Tyr

Asp

Thr
60

Thr

Tyr

Asp

Ile

Gly

Tyr

Asp

60

Glu

Val

Val

Lys

Glu
140

Asp
Asp
45

Ile

Asp

Asp

Asp
45

Ile

Lys

Pro

45

Asp

Met

Len

Asp

Arg

125

Ile

Lys
30
Lys

Ala

Ile
Lys
30

Lys

Phe

Glu

30

Ile

Gln

Val

Tyr

Val

110

Tyr

Lys

15

Glu

Asn

Gly

Gly
15
Glu

Asn

Leu
15

Ala
Lys
Phe
Ile
Met
65

Thr

Pro

Asp

Asn

His

Sex

Asn

His

Phe

Glu

Asn

Asp

Gln

8O

Asn

Lys

Val

Glu



Lys Ile
145

A§p Phe
Pro Glu
Tyr Asn
Ala Pro

210

Val Gly
225

Asn Ile
<210>
<211>
<212>
<213>
<400>
Met Met
1

Leun Val
Val Lys

Leu Glu
50

Lys Asn
65

Pro Asn
Arg Asn
Asp Glu

Lys Met
130

Lys Leu
145

Asp Phe

Lys

Lys

Val

Val

185

Lys

Tyzx

Tyr

40
256
PRT

Lys

Asn

Pro

180

Lys

Leu

Lys

Phe

Glu

Leu

165

Ser

Gln

Leu

Asp

Ser
245

Ile
150
Lys
Tyr
Leu
Leu
Ile

230

Asp

Glu

Asn

Ser

Arg

Lys

215

Glu

Ser

Asn

Tyx

Ala

Lys

200

Gly

Phe

Leu

Staphylococcus aureus

40
Lys

Ile

Lys

35

Asp

Asp

Asn

Thr

Asp

115

Val

Lys

Lys

Arg

Ser

20

Ser

Leun

Lys

Glu

Lys

100

Glu

Asp

Lys

Asn

Leu

5

Ile

Phe

Tyr

Gly

Asp

85

Thr

Gly

Asn

Glu

Ile
165

Asn Lys Leu

Thx

Asp

Thrx

70

Met

Thr

Lys

Lys

Ile

150

Lys

Ala

Lys

Lys

55

Trp

val

Asn

Pro

Ile

133

Glu

Asn

Gly

Thr

40

Glu

Ile

Ala

Gly

His

120

Ile

Asn

Tyr

Phe

Lys

Lys

185

Arg

Ser

Thr

Asp

Val

Cys

25

Leu

Gly

Ile

Lys

Tyr

105

Asp

Pro

Phe

Lys

Lys

Asp

170

Tyr

Tyr

Gly

Phe

Tyr
250

Leu

10

Gly

Ser

Tyr

Asn

Gly

90

Tyr

Asn

Thr

Lys

Asp
170

Phe
155
Gly
Gln
Asp
Asn
Val

235

Lys

Gly

Ile

Met

Arg

Ser

75

Met

Tyr

Glu

Lys

Phe

155

Gly

50

Phe

Asp

Leu

Ile

Leu

220

Glu

Lys

Ile

Gly

Tyr

Asp

60

Glu

vVal

Val

Lys

Glu

140

Phe

Asp

Val

Ile

Thr

Pro

205

Lys

Lys

Ser

Ile

Lys

Pro

45

Asp

Met

Leu

Asp

Arg

125

Ile

Val

Ile

Gln
Ser
Asn
190
Thr
Gly

Lys

Gly

Phe
Glu
30

Ile
Gln
Val
Tyr
Val
110
Tyr
Lys

Gln

Ser

Tyr

Tyr

175

Asp

Ser

Ser

Glu

Asp
255

Leun

15

Ala

Lys

Phe

Ile

Met

95

Thx

Pro

Asp

Tyr

Tyr
175

Gly
160
Asn
Asp
Lys
Ser
Glu

240

Val

Phe

Glu

Asn

Asp

Gln

80

Asn

Lys

Val

Glu

Gly

160

Asn



Pro

Tyr

Ala

Val

225

Asn

Glu
Asn
Pro
210

Gly

Ile

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

<400>

Met
1
Leu
Val
Leu
Lys
65

Pro

Asp

Lys

Lys

145

Asp

Pro

Tyr

Ala

Met

Val

Lys

Glu

50

Asn

Asn

Asn

Glu

Met

130

Val

Phe

Glu

Asn

Pro

Val

Val
195

Lys

Tyr

41
256
PRT

Pro
180
Lys
Leun

Lys

Phe

Ser Tyr Ser

Gln

Leu

Asp

Ser
245

Leu

Leu

Ile

230

Asp

Arg
Lys
215

Glu

Ser

Ala

Lys

200

Gly

Phe

Leu

Staphylococcus aureus

41
Lys

Ile

Lys

35

Asp

Asp

Asn

Thr

Asp

115

Val

Lys

Lys

Val

Val

195

Lys

Arg

Ser

20

Ser

Leu

Lys

Glu

Lys

160

Glu

Asp

Lys

Asn

Pro

180

Lys

Leu

Leun Asn Lys Leu

5

Ile

Phe

Tyr

Gly

Asp

85

Thx

Gly

Asn

Glu

Ile

165

Ser

Gln

Leu

Thr

Glu

Asp

Thr

70

Met

Thr

Lys

Lys

Ile

150

Lys

Tyr

Leu

Leu

Ala

Lys

Lys

55

Val

Asn

Pro

Ile

135

Glu

Asn

Ser

Arg

Lys

Gly

Thr

40

Glu

Ile

Ala

Gly

His

120

Ile

Asn

Tyr

Ala

Lys

200

Gly

Lys
185
Arg
Ser

Thr

Asp

Val

Cys

25

Leu

Gly

Ile

Lys

Tyr

105

Asp

Pro

Phe

Lys

Lys

185

Arg

Ser

Tyr

Tyr

Gly

Phe

Tyr
250

Leu

10

Gly

Ser

Tyr

Asn

Gly

90

Tyr

Asn

Thr

Lys

Asp

170

Tyr

Tyr

Gly

Gln

Asp

Asn

Val

235

Lys

Gly

Ile

Met

Arg

Ser

75

Met

Tyr

Glu

Lys

Phe

155

Gly

Gln

Asp

Asn

51

Leu

Ile

Leu

220

Glu

Lys

Ile

Gly

Tyr

Asp

60

Glu

Val

Val

Lys

Glu

140

Phe

Asp

Leu

ile

Leu

Thr
Pro
205
Lys

Lys

Ser

Ile

Lys

Pro

45

Asp

Met

Leu

Asp

Arg

125

Ile

Val

ile

Thr

Fro

205

Lys

Asn
190
Thr
Gly

Lys

Gly

Phe
Glu
30

Ile
éln
val
Tyr
Val
110
Tyx
Lys
Gln
Ser
Asn
180

Thr

Gly

Asp

Ser

Ser

Glu

Asp
255

Leu

15

Ala

Lys

Phe

Tlie

Met

95

Thr

Pro

Asp

Tyr

Tyr

175

Asp

Ser

Ser

Asp

Lys

Ser

Glu

240

Val

Phe

Glu

Asn

Asp

Gln

80

Asn

Lys

Val

Glu

Gly

160

Asn

Asp

Lys

Ser



210

215

Val Gly Tyr Lys BAsp Ile Glu Phe

225

Asn

Ile

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

<400>

Met

1

Leu

Val

Leu

Lys

65

Pro

Arg

Asp

Lys

Lys

145

Asp

Pro

Tyr

Ala

Val

225

Asn

Met

Val

Lys

Glu

50

Asn

Asn

Asn

Glu

Met

130

Leu

Phe

Glu

Asn

Pro

210

Gly

Ile

230

Tyr Phe Ser Asp Ser Leu

42
256
FRT

245

Staphylococcus aureus

42
Lys

Ile

Lys

35

Asp

Asp

Asn

Thzr

Asp

115

Val

Lys

Lys

Val

Val

185

Lys

Tyr

Tyr

Arqg

Ser

20

Ser

Leu

Lys

Glu

Lys

100

Glu

Asp

Lys

Asn

Pro

180

Lys

Leu

Lys

Phe

Leu

5

Ile

Phe

Tyr

Gly

Asp

85

Thr

Gly

Asn

Glu

Val

165

Ser

Gln

Leu

Asp

Ser
245

Asn Lys Leu
Thr Ala Gly
Glu Lys Thr

40

Asp Lys Glu
55

Thr Trp Ile
70

Met Val Ala
Thr Asn Gly
Lys Pro His

120

Lys Ile Ile
135

Ile Glu Asn
130

Lys Asn Tyr
Tyr Ser Ala
Leu Arg Lys

200

Leu Lys Gly
215

Ile Glu Phe
230

Asp Ser Leu

Thr

Asp

Val

Cys

25

Leu

Gly

Ile

Lys

Tyx

105

Asp

Pro

Phe

Lys

Lys

185

Arg

Ser

Thr

Asp

Phe

Tyzr
250

Leu

10

Gly

Ser

Tyxr

Asn

Gly

90

Tyx

Asn

Thr

Lys

Asp

170

Tyr

Tyr

Gly

Phe

Tyx
250

Val
235

Lys

Gly

Ile

Met

Arg

Ser

75

Met

Tyr

Glu

Lys

Phe

155

Gly

Gln

Asp

Asn

Val

235

Lys

52

220

Glu

Lys

Ile

Gly

Tyr

Asp

60

Glu

Val

Val

Lys

Glu

140

Phe

Asp

Leu

Ile

Leun

220

Glu

Lys

Lys

Ser

Ile

Lys

Pro

45

Asp

Met

Leu

Asp

Arg

125

Ile

val

Ile

Thr

Pro

205

Lys

Lys

Ser

Lys

Gly

Phe

Glu

30

Ile

Gln

Val

Tyr

Val

110

Tyr

Lys

Gln

Ser

Asn

130

Thr

Gly

Lys

Gly

Glu

Asp
255

Leu

15

Alz

Lys

Phe

Ile

Met

95

Thr

Fro

Asp

Tyr

Tvr

175

Asp

Sex

Ser

Glu

Asp
255

Glu
240

val

Phe

Glu

Asn

Asp

Gln

80

Asn

Lys

Val

Glu

Gly

180

Asn

Asp

Lys

Ser

Glu

240

Val



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

<400>

Met

Ser

Ser

Glu

Thr

65

Lys

Gln

Trp

Thr

Ala

145

Val

Glu

Lys

Thr

Thr

225

Asp

Thr

Asp

Thr

Ala

Leu

Ala

50

Ser

Ser

Asn

Lys

Val

130

Val

Pro

Lys

Pro

Lys

210

Thr

Thr

Ala

Val

43
350
PRT

Staphylococcus aureus

43
Lys

Met

Val

35

Thr

Gln

His

Asn

Glu

115

Val

Glu

Gln

Ala

Val

195

Pro

Ser

Thr

Gln

Ala
275

His

Lys

20

Tyr

Asn

Pro

Met

Lys

100

Tyr

Asn

Pro

Ile

Ile

180

Gln

Val

Lys

Lys

Thx

260

Thr

Tyr Leu Asn Ser

5

Lys

Ile

Ala

Ile

Asp

85

Tyr

Lys

Asp

Gly

Asn

185

Pro

Pro

Gln

val

Asp

245

Ala

Ala

Ile

Gly

Thr

Asn

70

Asp

Tyr

Phe

Asn

Tyr

150

Tyr

Thr

Lys

Pro

Glu

230C

Gln

Gln

Lys

Thr

Ala

Asn

55

Phe

Tyr

Phe

Tyr

Lys

135

Lys

Asn

Leu

Pro

Lys

215

Asp

Thr

Glu

Ser

Met

Asp

40

Asn

Gln

Met

Gln

Asn

120

Lys

Ser

His

Ala

Ala

200

Val

Asn

Lys

Gln

Glu
280

Lys

Gly

25

Ser

Gln

Val

Gln

Thr

105

Ala

Ala

Leu

Arg

Asp

185

Gln

Glu

His

Thr

Asn

265

Ser

Tyr

10

Thr

Gln

Ser

Gln

His

90

Val

Asn

Asp

Thr

Tyr

170

Ala

Pro

Lys

Ser

Gln

250

Lys

Asn

Gln

Ala

Gln

Thr

Lys

75

Pro

Leu

Asn

Thr

Thr

155

Thr

Ala

Lys

val

Thr

235

Thx

val

Asn

53

Ser

Ser

Val

Gln

60

Asp

Gly

Asn

Gln

Arg

140

Lys

Thr

Lys

Thr

Lys

220

Lys

Ala

Gln

Gln

Glu

Ile

Asn

45

Val

Gly

Lys

Asn

Glu

125

Thr

Val

His

Pre

Pro

205

Pro

Val

His

Thr

Ala
285

Gln

Ile

30

Ala

Ser

Ser

Val

Ala

110

Leu

Ile

His

Leu

Asn

190

Thr

Thr

Val

Thr

Pro

270

Val

Arg

15

Leu

Ala

Gln

Ser

Ile

85

Ser

Ala

Asn

Ile

Glu

175

Asn

Glu

Val

Ser

val

255

Val

Ser

Ser

Gly

Thr

Ala

Glu

BO

Lys

Phe

Thr

val

Val

160

Phe

Val

Gln

Thr

Thr

240

Lys

Lys

Asp



Asn Lys
290

Lys Gln
305

Val Asp

Gly Ser

<210>
<211>
<212>
<213>
<400>
Asp Ser
1

Asn Gln
Gln Val
Met Gln

50

Gin Thr
65

Asn RAla

Lys Ala

Ser Leu

His Arg

130

Ala
145

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

<400>

Ser

Ala

Asn

Leu

44
145
PRT

Gln

Ser

Phe

Ser
340

Gln Thr Asn Lys
295

Lys Ala Lys Glu
310

Ile Ser Thr Val
325

Leu Leu Leu Phe

Staphylococcus aureus

44
Gln

Serx

Gln

35

His

val

Asn

Asp

Thr

115

Tyr

45
645
PRT

Gln

Thr

20

Lys

Pro

Leu

Asn

Thr

100

Thr

Thr

Val Asn Ala Ala
5

Gln Val Ser Gln
Asp Gly Ser Ser
40

Gly Lys Val Ile
55

Asn BAsn Ala Ser
70

Gln Glu Leu Ala
85

Arg Thr Ile Asn
Lys Val His Ile
120

Thr His Leu Glu
135

Staphylococcus aureus

45

Met Asn Lys Gln Gln Lys Glu Phe

1

5

Ser Ser Leu Gly Val Ala Ser Val

20

val Thr

Leu Pro

Ala Phe

330

Lys Arg
345

Thr Glu
10

Ala Thr
25

Glu Lvs

Lys Gln

FPhe Trp

Thr Thr

90

Val Ala
105

Val val

Phe Glu

Lys
Lys
315

Ala

Lys

Ala

Ser

Ser

Asn

Lys

15

Val

Val

Pro

Lys

His
300
Thr

Thr

Glu

Thr
Gln
His
Asn
60

Glu
Val
Giu
Gln

Ala
140

Asn

Gly

Leu

Ser

Asn

Pro

Met

45

Lys

Tyr

Asn

Pro

Ile

125

Ile

Lys Ser Phe Tyr Ser

10

Ala Ile Ser Thr Leu

25

Glu

Leu

Ala

Lys
350

Ala

Ile

30

Asp

Tyr

Lys

Asp

Gly

110

Asn

Pro

Ile

Thr

Leu
335

Thr

15

Asn

Asp

Tyr

Phe

Asn

95

Tyr

Tyr

Thr

Pro
Ser
320

Leu

Asn
Phe
Tyr
Phe
Tyr-
80

Lys
Lys

Asn

Leu

Arg Lys

15

Leu Leu Leu

30

Met Ser Asn Gly Glu Ala Gln Ala Ala Ala Glu Glu Thr Gly Gly Thr

54



Asn

Thr

65

Val

Lys

Pro

Leun

Ala

145

Thx

Ile

Gln

Ile

Phe

225

His

Ala

Tyr

Glu

Lys

305

Leu

Pro

Tyr

Thr

50

Ser

Ser

Glu

Alaz

Arg

130

Pro

Gln

Phe

Phe

Lys

210

Ser

Phe

Gln

Lys

Arg

2590

Leu

Asp

Thr

Glu

35

Glu

Glu

Asn

Val

Ala

115

Glu

Asn

Gln

Thr

Trp

195

Leu

vVal

Asn

Pro

Ala

275

Gln

Lys

Glu

Asn

Ser
355%

Ala
Lys
Lys
Lys
100
Lys
Ala
Ser
Phe
Asp
180
Arg
Val
Ser
Asn
Ile
260
Glu
Val
Ala
Gin
Glu

340

Val

Gin

Ala

Glu

B5

Glu

Ala

Ile

Arg

Tyr

165

Ser

Lys

Ser

Asn

Lys

245

Tyr

Lys

Tyx

Glu

Val

325

Lys

Glu

Pro

Fro

70

Val

Val

Thzr

Lys

Pro

150

His

Lys

Phe

TYr

Gly

230

Glu

Asn

Leu

Glu

Tyr

310

Lys

Met

Asn

Lys

55

Glu

Glu

Lys

Asn

Asn

135

Jle

Tyx

Pro

Gliu

Asp

215

Thr

Glu

Ser

Leu

Leu

285

Lys

Ser

Thx

Asn

40

Thr

Thr

Ala

Ala

Asn

120

Pro

Asp

Ala

Glu

Val

200

Thr

Lys

Lys

Ala

Ala

280

Asn

Lys

Ala

Asp

Glu
360

Glu

Lys

Pro

Pro

105

Thx

Ala

Phe

Ser

Ile

185

Tyr

Val

Ala

Tyr

Asp

265

Pro

Lys

Lys

Ile

Leu

345

Ser

Ala

Pro

Thr

90

Lys

Tyx

Ile

Glu

Ser

170

Glu

Glu

Lys

Val

Asp

250

Lys

Tyr

Ile

Leu

Thr

330

Gln

Met

Val

Val

75

Ser

Glu

Pro

Lys

Met

155

Val

Leu

Gly

Asp

Lys

235

Tyr

Phe

Lys

Gln

Glu

315

Glu

Asp

Met

55

Ala

60

Ala

Glu

Thr

Ile

Asp

140

Lys

Lys

Gly

Asp

Tyr

220

Ile

Thr

Lys

Lys

Asp

300

Asp

Phe

Thr

Asp

45

Ser

Asn

Thr

Lys

Leu

125

Lys

Lys

Pro

Leu

Lys

205

Ala

Val

Leu

Thr

Ala

285

Lys

Thx

Gln

Lys

Thr
365

FPro

Ala

Lys

Glu

110

Asn

Asp

Lys

Ala

Gln

180

Lys

Tyxr

Ser

Met

Glu

270

Lys

Leu

Lys

Asn

Tyr

350

Phe

Thr

Val

Glu

95

Val

Gin

His

Asp

Arg

175

Ser

Leu

Ile

Ser

Glu

255

Glu

Thr

Pro

Lys

Val

335

val

Val

Thr

Ser

80

Ala

Lys

Glu

Ser

Gly

160

Val

Gly

Pro

Arg

Thr

240

Phe

Bsp

Leu

Glu

Ala

320

Gln

Val

Lys



His

Glu

385

Arg

Ile

Val

Val

Lys

465

Pro

Asp

Asn

Pro

Val

545

Thr

Asp

His

Ser

Leu

625

Arg

Pro

370

Thx

Val

Phe

His

Asp

450

Glu

Ser

Serx

Asp

Thr

530

Ser

Thr

Ser

Thr

Leu

610

Met

Lys

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

<400>

Ile Lys Thr Gly Met Leu Asn Gly Lys
375

Thxr Asn Asp Asp Tyr Trp Lys Asp Pha
390 395

Arg Thr Ile Ser Lys Asp Ala Lys Asn
405 410

Pro Tyr Val Glu Gly Lys Thr Leu Tyr
420 425

Val Lys Thr Ile Asp Tyr Asp Gly Gln
435 440

Lys Glu Ala Phe Thr Lys Ala Asn Thr
455

Gln Gln Asp Asn Ser Ala Lys Lys Glu
4790 475

Lys Pro Thr Pro Ser Pro Val Glu Lys
485 490

Gln Lys Asp Asp Asn Lys Gln Leu Pro
500 505

Ala Ser Ser Glu Ser Gly Lys Asp Lys
515 520

Lys Gly Glu Val Glu Ser Ser Ser Thr
535

Thr Thr Gln Asn Val Ala Lys Pro Thr
550 555

Lys Asp Val Val &ln Thr Ser Ala Gly
565 570

Ala Pro Leu Glan Lys Ala Asn Ile Lys
580 585

Gln Ser Gln Asn Asn Lys Asn Thr Gln
595 600

Pro Gln Thr Gly Glu Glu Ser Asn Lys
615

Ala Leu Leu Alaz Leu Ser Ser Ile Val
630 635

Arg Lys Asn
645

46

12586

PRT

Staphylococcus aureus
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56

Lys

380

Met

Asn

Asp

Tyr

Asp

160

Ala

Glu

Ser

Thr

Thr

540

Thr

Ser

Asn

Glu

Asp

620

Ala

Tyr

Val

Thr

Ala

His

445

Lys

Thr

Ser

Val

Pro

525

Pro

Ala

Ser

Thr

Asn

605

Met

FPhe

Met

Glu

Arg

Ile

430

Val

Ser

Pro

Gln

Glu

510

Ala

Thr

Ser

Glu

Asn

590

Lys

Thr

Val

Val

Gly

Thr

415

Val

Arg

Asn

Ala

Lys

495

Lys

Thr

Lys

Ser

Ala

575

Asp

Ala

Leu

Leu

Met

Gln

400

ile

Lys

Ile

Lys

Thr

480

Gln

Glu

Lys

Val

Lys

560

Lys

Gly

Lys

Pro

Pro
640



Met

Leu

Thr

Lys

Asn

65

Lys

Asp

Thr

Lys

Glu

145

Ala

Lys

Lys

Thr

Ile

225

Glu

Gly

Thr

Phe

Thr

305

Ile

Ala

Val

Gln

Ala

50

Ile

Thx

Thr

Asn

Thy

130

Asp

Ala

Ala

Val

Pro

210

Asn

Asp

Arg

Ile

Val

280

Asp

Asn

Lys

Gly

Asp

35

Thr

Ser

Alas

Ala

Asn

115

Asn

Asp

Lys

Ala

Thr

195

Lys

Asp

Tyr

Pre

Asn

275

His

Tyr

val

Lys

Ser

20

Gln

Thr

Gly

Asn

Gln

100

Thr

Thrx

Asn

Pro

Thr

180

Thr

Thrx

Tyr

Thr

Glu

260

Gly

ala

Leu

Glu

Phe

Ala

Thr

Glu

Thr

Asn

85

Val

Gln

Asn

Ser

Ala

165

Thr

Phe

Ser

Ile

Ser

245

Gly

Glu

Phe

Ser

Ile

Asn

Val

Thr

Gin

Gln

70

Lys

Asn

Pro

val

Glu

150

Ala

Ser

Ser

Leu

Cys

230

Tyr

Ile

Ile

Val

Trp

310

Val

Tyr

Thr

Asn

Ala

55

Val

Thr

Gly

Val

Thr

135

Asn

Leu

Ala

Ala

Pro

215

Lys

Phe

Val

Ser

Asp

295

Gly

His

Lys

Ala

Lys

40

Lys

Tyr

Gly

Asp

Ala

120

Asn

Gln

Glu

Pro

Ser

200

Lys

Asn

Pro

vVal

Tyr

280

Gly

Val

Thr

Leu

His

25

Asn

Ala

Gln

Asn

Thr

105

Lys

Ala

Ile

Thr

Lys

185

Ala

Tyr

Asn

Lys

His

265

Met

Asp

Gly

His

Pro

10

Gln

Val

Glu

Asp

Ala

90

Arg

Serxr

Gly

Asn

Gln

170

Ala

Gln

Lys

Leu

Tyr

250

Asp

Lys

Aryg

Ala

Asp

Ser
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Leu

Val

Pro

75

Gln

Ala

Thr

Tyr

Pro

155

Tyr

Lys

Pro

Pro

Lys

235

Ala

Thr

Asn

ile

val

315

Tvr

57

Met

Gln

Asp

Lys

60

Ala

Val

Asn

Ser

Sex
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Glu

Lys

Thr

Arg

Gln

220

Ala

Tyr

Ala

Asn

Ile

300

Gly

Ala

Val
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Ser

45

Asn

ile

Ser

Gln

Thr

125

Leu

Leu

Thr

Glu

Ser

205

val

Pro

Arg

Asn

Tyr

285

Glu

Asn

Ser

Ala

Ala

30

Asn

Pro

Val

Gln

Ser

110

Thr

Val

Ile

Ala

Ala

190

Val

Asn

Lys

Asn

Asp

270

Gln

Thr

Pro

Phe

Leu

15

Glu

Lys

Thr

Gln

Lys

95

Ala

Ala

Asp

Lys

Ala

175

Thr

Ala

Ser

Ile

Gly

255

Arg

Asn

Ala

Arg
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Thrx

Thr

Val

Gln

Pro

80

val

Thr

Pro

Asp

Ser

160

Pro

Pro

Ala

Ser

Glu

240

Val

Ser

Ala

Pro

Phe
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Arg



Ser

Gly

Thr

Pro

385

Asp

Trp

Thr

Gly

Tyr

465

Val

Asp

Val

Ile

Gln

545

Ser

Asn

Lys

Asn

Lys

625

Thr

Met

Leu

His

370

His

Leu

Gly

Pro

Val

450

Asp

Ser

Tyr

Tyr

Lys

530

Val

Lys

Gly

Pro

Lys

610

Asn

Lys

Asn

Lys

355

Tyxr

Gly

Ile

Thr

Ser

435

Ala

Lys

Lys

Asn

Asn

515

Fro

Ala

Gln

Lys

Thrx

595

Leu

Asn

Glu

Asn

340

Pro

Ala

Tyr

Asn

Gln

420

Lys

Gln

Thr

Thr

Ser

500

Thr

Gly

Gly

Gln

Ser

580

Pro

Thr

Gly

Val

325

Tyr

Asp

Val

Leu

Glu

405

Ser

Pro

Ile

Gly

Rla

485

Gly

Ala

Thr

Ser

Gln

565

Gly

Thr

Val

Leu

Gln
645

Ala

Ser

Ser

Arg

390

Lys

Thr

Ser

Lys

Lys

470

Thr

Asn

Lys

Lys

val

550

Ile

Trp

Pro

Ser

Phe

630

Lys

Asp

Ala

Lys

375

Ser

Tyr

Thr

Thr

Pro
45%

Ala

Leu

Lys

Ser

Leu

535

Ser

Asp

Val

Thr

Ser

615

Thr

Thr

Tyr

Glu

360

Tyr

His

Leu

Thr

Gly

440

Thr

Thr

Gly

Phe

Pro

520

Tyr

Gly

Lys

Ser

Pro

600

Leu

Thr

Phe

Ala

345

Leu

Asn

Ile

Pro

425

Lys

Asn

Asn

Asn

Gly

505

Val

Thr

Sex

Ser

Lys

585

Lys

Asn

val

Ala

330

Ala

Asp

Gly

Tyr

Lys

410

Thr

Leu

Ser

Glu

Gln

490

Trp

Asn

Val

Gly

Ile

570

Ala

Pro

Gly

Tyr

Val
650

Thr

Gly

Gly

Ser

395

Met

Thr

Thr

Gly

val

475

Lys

Val

val

Pro

Asn

555

Tyr

Tyxr

Ser

Val

Asp

635

Thr

58

Gln

Asn

Thr

380

Tyr

Gly

Bro

Val

Leu

460

Gln

Phe

Lys

Asn

Trp

540

Gln

Leu

Leu

Thr

Ala

620

Lys

Lys

Leu

Gly

365

Asp

Asp

Lys

Ser

Ala

445

Tyr

Lys

Tyr

Glu

Gln

525

Gly

Thr

Tyr

Val

Pro

605

Gln

Thr

Glu

Gln

350

Thr

His

Gln

val

Lys

430

Ala

Thr

Thr

Leu

Gly

510

Ser

Thr

Phe

Gly

Asp

590

Thr

Ile

Gly

Ala

335

Tyr

Val

Ala

Leun

Ala

415

Pro

Asn

Thr

Phe

Val

495

Asp

Tyr

Ser

Lys

Serx

575

Thr

Thr

Asn

Lys

Ser
655

Tyr

Trp

Asp

Tyr

400

Pro

Thr

Asn

Val

Ala

480

Gln

Val

Ser

Lys

Alz

560

Val

Ala

Asn

Ala

Pro

640

Leu



Gly

Ile

Pre

Tyr

705

Gly

Lys

Ser

Gin

Thr

785

Ile

Ala

Thr

Phe

Thr

B65

Val

Ala

Val

Lys

Lys

945

Tyr

Gly

Gly

val

630

Ser

Thr

Ser

Lys

Pro

770

Gln

Arg

Asp

Tyr

Asn

850

Thr

Fro

Gln

Tyr

Asp

930

Asp

val

Asn

Trp

675

Asn

Val

Gly

Iie

Ala

755

Lys

Thr

Ala

Arg

Val

835

Val

Gln

Trp

Gly

Leu

915

Leu

Tyr

Thr

Lys

660

Val

Val

Pro

Asn

Tyr

740

Tyr

Thr

Val

Ser

Thr

820

Leu

Lys

Lys

Gly

Thr

300

Tyr

Thr

Asn

Pro

Phe

Lys

Met

Trp

Gln

725

Leu

Leu

Ala

Ser

val

805

Phe

Leu

Asp

Tyr

Thr

885

Phe

Gly

Ala

Tyr

Asn
8965

Tyr

Gln

Gln

Gly

710

Thr

Phe

Ala

Val

Lys

790

Tyr

Tyr

Asn

Leu

Thr

870

Lys

Asn

Thr

Pro

Thr

950

Ser

Leu

Gly

Thr

695

Thr

Phe

Gly

Val

Lys

775

Ile

Glu

Val

Asn

Asn

855

Val

Asn

Ala

Ile

Thr

935

Tyr

Asp

Val

Asp

680

Tyr

Tyr

Lys

Thr

Pro

760

Bla

Ala

Lys

Thr

Thrx

840

Val

Asn

Gln

Thr

Asn

920

Ala

Val

Thx

Lys

665

Val

Thr

Lys

Ala

Val

745

Ala

Tyx

Gln

Thr

Lys

825

Ser

Gln

Lys

val

Lys

905

Asn

val

Ile

Ala

Asp

Ile

val

Gln

Thx

730

Asn

Ala

Thr

Val

Ala

810

Glu

His

Asn

Ser

ile

890

Gln

Arg

Lys

Lys

Lys
870

Tyr

Tyr

Lys

Glu

715

Lys

Gly

Bro

Val

Lys

795

Lys

Arg

Asn

Leu

Asn

875

Leu

Val

Thr

Pro

Asn

955

Tyr

59

Asn

Asn

Pro

700

Ala

Gln

Lys

Lys

Thr

780

Pro

Asn

Ala

Ile

Gly

860

Asn

Thr

Ser

Gly

Thr

840

Gly

Ser

Ser

Asn

685

Gly

Gly

Gln

Ser

Lys

765

Lys

Asn

Gly

His

Pro

845

Lys

Gly

Gly

Val

Trp

925

Thr

Asn

Leu

Pro

670

Ala

Thx

Ala

Gln

Gly

750

Ala

Pxo

Asn

Ala

Gly

830

Leu

Glu

Leu

Asn

Gly

810

Val

Ser

Gly

Lys

Thr

Lys

Lys

Val

Ile

735

Trp

val

Gln

Thr

Lys

815

Asn

Gly

Val

Ser

Asn

895

Lys

Asn

Ala

Ty

Ala
975

Leu

Ser

Leu

Ser

120

Asp

val

Ala

Thy

Gly

800

Tyx

Glu

Trp

Lys

Met

880

Ile

Asp

Ala

Ala

Tyr

960

Phe



Asn Glu Gln Pro Phe Ala Val Val

980

Thr Trp Tyr
985

Tyr Gly Lys Leu Ser

Ser Thr Asp
1010

Leu Ala Lys Glu Leu

1015

Thr Leu Asn
1025

Gln Val Ala Gln Ile

1030
Gln val Gln Val Pro Gly Lys
1045

Arg

Val Lys Eis Ala Met Asp Thr Lys

1060

Lys Tyr Gln Phe
1075

Leu Arg Leu Asp

Lys Ile Asn Gln
1090

Phe Leu Lys Gly
1095

Ala Ala Phe Asn
1105

Lys Ala Ala Gln
1110

Ala Leu Leu Glu
1125

Leu Ile Ser His
Ala Lys Gly Ala Asp Val Val Asn
1140

Thr Lys Tyr His Asn Val Phe Gly
1155

Leu Arg Glu Gly Ile Lys Tyr Ala
1170 1175

Ser Lys Ala Ile val Gly Gly Ala
1185 1190

Lys Ala Gly Gln Asn Thr Leu Tyr
1205

Pro Gly Thr Eis Gln Tyr Ala Thr

1220
Ala Lys Ile Ile Lys Gly Tyr Tyr
1235 1240

Tyr Phe Asp Ile Pro Gln Tyr Lys

1250 1255
<210> 47
<211> 6
<212> PRT
<213> Artificial Sequence
<220>
<223> linker

1000

1080

1160

Glu Gln Val Ile Asn

8990

Lys
985

Gly Gln

Asn Gly Lys Leu Ala Trp

1005

Ile Lys

Ile Tyr Asn Gln Thr

1020

Lys Gly Met

Gln Ala Gly Leu Gln Tyxr

1035

Lys Pro
1040

Thr Asp Alz Lys Phe
1050

Trp Asn Asp

1055

Arg Leu Ala Gln Asp Pro Ala Leu
1065 1070

Gln Pro Gln Asn Ile Ser Ile Asp
1085

Lys Gly Val Leu Glu Asn Gln Gly
1100

Met Tyr Gly Ile Asn Giu Val Tyr
1115 1120

Thr Gly Asn Gly Thr Ser Gln Leu
1130 1135

Asn Lys Val Val Thr Asn Ser Asn
1145 1150

Ile Ala Ala Tyr Asp Asn Asp Pro
1165

Lys Gln Ala Gly Trp Asp Thr Val
1180

Lys Phe Ile Gly Asn Ser Tyr Val
1185 12¢0

Lys Met Arg Trp Asn Pro Ala His
1210 1215

Asp Val Asp Trp Ala Asn Ile Asn
1225 1230

Asp Lys Ile Gly Glu Val Gly Lys
1245

60



<400> 47
Gly Ser Gly Gly Gly Gly

1 5
<210> 48
<z211> 8

<212> PRT
<213> Artificial Sequence

<220>
<223> linker

<400> 48

Gly Ser Gly Ser Gly Gly Gly Gly
1 5

<210> 49

<211> 6

<212> PRT
<213> Artificial Seguence

<220>

<223> linker

<400> 49

Ala Ser Gly Gly Gly Ser
1 5

<210> 50

<211> 18

<z2l2> DNA

<213> Artificial Seguence

<220>
<223>  Sequence enceding SEQ ID NO: 49

<400> 50
gctagcggtyg geggatcece

<210> 51

<211> 6

<21z2> PRT

<213> RArtificial Sequence -
<220>

<223> hexahistidine tag
<400> 51

His His His His His His

1 5

<210> 52

<211> 207

<212> PRT

<213> Staphylococcus aureus

<400> 52
Met Ala Met Ile Lys Met Ser Pro Glu Glu Ile Arg Ala Lys Ser Gln
1 5 10 15

61



Ser Tyr Gly Gln Gly Ser Asp Gln Ile Arg Gln
20 25
Thr Arg Ala Gln Gly Glu Ile Ala Ala Asn Trp
35 40
Ser Arg Phe Glu Glu Gln Phe Gln Gln Leu Ser
50 55
Phe Ala Gln Leu Leu Glu Glu Ile Lys Gln Gln
65 70 75
Asp Ala Val Gln Glu Gln Asp Gln Gln Leu Ser
85 90
Gln Ala Ser Gly Gly Gly Ser Met Gly Gly Tyr
100 105
Asp Gly Gly Lys Val Asp Gln Ala Lys Glin Leu
115 120
Lys Asp Ile Glu Ala Cys Gln Lys Gln Thr Gln
130 135
Ile Glu Giy Ser Asp Trp Glu Gly Gln Phe Ala
145 150 155
Val Leu Leu Ile Met Ala Lys Phe Gln Glu Glu
165 170
Ala Asp His Gln Lys Ala Ile Asp Asn Leu Ser
180 185
Tyr Asp Thr Leu Ser Ile Lys Gln Gly Leu Asp
195 200
<210> 53
<21l1> 618
<212> DNA
<213> Staphylococcus aureus
<400> 33
atggcaatga ttaagatgag tccagaggaa atcagagcaa
ggttcagacc aaatccgtca aattttatet gatttaacac
gcgaactggg aaggtcaagc tttecagecgt ttcgaagage
aaagtagaaa aatttgcaca attattagaa gaaattaaac
gatgeccgttc aagaacaaga ccaacaactt tctaataatt
ggcggatcecg gtggatataa aggtattaaa gcagatggtg
caattagecgg caaaaacagc taaagatatt gaagcatgte
gctgagtata tcgaaggtag tgattgggaa ggacagtteg
ttactcatta tggcaaagtt tcaagaagaa ttagtacaac
gcaattgata acttaagtca aaatctagcg aaatacgata
cttgataggg tgaaccca
<210> 54
<211> 207
<212> PRT
<213> Staphylococcus aureus
<400> 34

Met Gly Gly Tyr Lys Gly Ile Lys Ala Asp Gly

62

Ile Ser

30

Leu

Glu Gly Gln

45
Pro Val
60

Lys

Leu Asn

Asn Asn

Lys Gly

Ala Ala

125

Gln
140

Leu

Asn Lys

Leu Val

Gln

Asn

Val
205

Arg

aatcgcaatc
gtgcacaagyg
aattccaaca
aacaattgaa
tecggtttgea
gcaaggttga
agaagcaaac
ccaataaggt
cgatggcectga
cattatcaat

Ser

Phe

Ile

110

Lys

Ala

Val

Gln

Leu

130

Asn

Asp Leu

Ala Phe

Glu Lys

Thr Ala

80
Gly Leu
95

Lys Ala

Thr Ala

Glu Tyr

Lys Asp

160
Pro Met
175

Ala Lys

Pro

ttacgggcaa
tgaaattgca
acttagtcct
tagcactgct
agctagcggt
tcaagcgaaa
gcaacagctce
gaaagatgtg
ccatcaaaaa
taagcaaggyg

Gly Lys Val Asp Gln

60

120
180
240
300
360
420
480
540
600
618



Ala

Lys

Gly

Phe

65

Asp

Gln

Met

Gly

Ala

145

Phe

Gln

Val

Lys

Gln

Gln

30

Gln

Asn

Gly

Ile

Gln

130

Gln

Glu

Leu

Gln

Gln

Thr

35

Phe

Glu

Leu

Leu

Lys

115

Gly

Gly

Giu

Leu

Glu
195

Leu

20

Gln

Ala

Glu

Ser

Asp

100

Met

Ser

Glu

Gln

Glu

180

Gln

Ala

Gln

Asn

Leu

Gln

B5

Arg

Ser

Asp

Ile

Phe

165

Glu

Asp

Ala

Leu

Lys

Val

70

Asn

Val

Pro

Gln

Ala

150

Gln

Ile

Gln

Lys

Ala

Val

55

Gln

Leu

Asn

Glu

Ile

135

Ala

Gln

Lys

Gln

Thr

Glu

40

Lys

Pro

Ala

Pro

Glu

120

Arg

Asn

Leu

Gln

Leu
200

Ala

25

Tyr

Asp

Met

Lys

Ala

1905

Ile

Gln

Trp

Ser

Gln

185

Ser

10

Lys

Ile

Val

Ala

Tyr

50

Ser

Arg

Ile

Glu

Pro

170

Leu

Asn

Asp

Glu

Leu

Asp

75

Asp

Gly

Ala

Leu

Gly

155

Lys

Asn

Asn

63

Ile

Gly

Leu

60

His

Thx

Gly

Lys

Ser

140

Gln

Val

Serx

Phe

Glu
Ser
45

Ile

Gln

Leu

Ser

125

Asp

Ala

Glu

Thr

Gly
205

Ala

30

Asp

Met

Lys

Ser

Ser

110

Gln

Leu

Phe

Lys

Ala

120

Leu

15

Cys

Trp

Ala

Ala

Ile

95

Met

Ser

Thr

Ser

Phe

175

Asp

Gln

Gln

Glu

Lys

Ile

80

Lys

Ala

Tyr

Arg

Arg

160

Ala

Ala



