SEQUENCE LISTING
<110> BENINATI, CONCETTA
FELICI, FRANCO
UNIVERSITA DEGLI STUDI DI SIENA
<120> ANTIGEN PROTEIN FRAGMENTS OF STREPTOCOCCUS PNEUMONIAE

<130> 07176MS

<140>
<141>

<160> 44

<170> PatentIn Ver. 3.3
<210> 1

<211> 199

<212> PRT
<213> Streptococcus pneumoniae

<400> 1
Phe Ile Ser Gln Ala Val Ala Lys Tyr Pro Thr Leu Leu Glu Ser Leu
1 5 10 15

Pro Val Lys Asp Ser Gly Ala Arg Tyr Arg Leu Glu Gly Tyr Leu Phe
20 25 30

Pro Ala Thr Tyr Ser Ile Lys Glu Ser Thr Thr Ile Glu Ser Leu Ile
35 40 45

Asp Glu Met Leu Ala Ala Met Asp Lys Asn Leu Ser Leu Tyr Tyr Ser
50 55 60

Thr Ile Lys Ser Lys Asn Leu Thr Val Asn Glu Leu Leu Thr Ile Ala
65 70 75 80

Ser Leu Val Glu Lys Glu Gly Ala Lys Thr Glu Asp Arg Lys Leu Ile
85 90 95

Ala Gly Val Phe Tyr Asn Arg Leu Asn Arg Asp Met Pro Leu Gln Ser
100 105 110

Asn Ile Ala Ile Leu Tyr Ala Gln Gly Lys Leu Gly Gln Asn Ile Ser
115 120 125

Leu Ala Glu Asp Val Ala Ile Asp Thr Asn Ile Asp Ser Pro Tyr Asn
130 135 140

Val Tyr Lys Asn Val Gly Leu Met Pro Gly Pro Val Asp Ser Pro Ser
145 150 155 160

Leu Asp Ala Ile Glu Ser Ser Ile Asn Gln Thr Lys Ser Asp Asn Leu
165 170 175

Tyr Phe Val Ala Asp Val Thr Glu Gly Lys Val Tyr Tyr Ala Asn Asn
180 185 190

Gln Glu Asp His Asp Arg Asn
195



<210> 2

<211>
<212>
<213>

<400> 2

Met

1

Ile

Glu

Glu

Ala

65

Ala

Gln

Pro

Pro

Gln

145

Ile

Lys

Phe

Gln

Tyr

225

Thr

Phe

Asn

Ser

Leu

Asp

Leu

50

Pro

Asp

Asp

Gly

Thr

130

Ala

Arg

Pro

Leu

Tyr

210

Val

Thr

Tyr

Leu

551
PRT
Streptococcus

Glu

Arg

Glu

35

Met

Thr

Glu

Val

Pro

115

Arg

Gly

Asp

Lys

Val

195

Val

Thr

Leu

Ala

Gln
275

Lys

Asp

20

Ala

Ala

Val

Ile

Pro

100

Val

Val

Pro

Thr

Lys

180

Phe

Leu

Val

Glu

Lys

260

Lys

Ser

Leu

Val

Asp

Pro

Gln

85

Ser

Arg

Ala

Glu

Ser

165

Glu

Leu

Asp

Gly

Lys

245

Tyr

Ser

pneumoniae

Arg

Glu

Val

Ser

Thr

70

Arg

Ser

Pro

Val

Thr

150

Arg

Lys

Ala

Ser

Ile

230

Ala

Lys

Met

Glu

Lys

Arg

Leu

55

His

Glu

Pro

Lys

Ser

135

Pro

Arg

Lys

Leu

Leu

215

Pro

Gly

Asn

Ser

Glu

Val

Thr

40

Ser

Pro

Thr

Ala

Lys

120

Tyr

Thr

Ser

Ser

Leu

200

Leu

Glu

Leu

Tyr

Thr
280

Glu

Lys

25

Pro

Thr

Ser

Pro

Glu

105

Leu

Thr

Pro

Arg

His

185

Ser

Pro

Gly

Val

Thr

265

Glu

Lys

10

Gly

Ala

Val

Gln

Gly

90

Glu

Glu

Thr

Ala

Arg

170

Val

Ala

Ile

Ser

Lys

250

Asp

Asp

Leu

Tyr

Asn

Glu

Gly

75

Val

Ser

Arg

Ala

Thr

155

Glu

Lys

Gly

Asp

Asn

235

His

Leu

Leu

Ser

Asp

Glu

Glu

60

Val

Pro

Gly

Glu

Glu

140

Glu

Gly

Ala

Gly

Ala

220

Val

Gly

Lys

Leu

Phe

Glu

Pro

45

Ile

Pro

Ser

Ser

Tyr

125

Lys

Thr

Ala

Phe

Tyr

205

Asn

Gln

Leu

Ala

Lys
285

Lys

Val

30

Ser

Met

Ala

His

Arg

110

Asn

Lys

Val

Lys

vVal

190

Phe

Ser

Glu

Ile

Gly

270

Glu

Glu

15

Leu

Ala

Arg

Ser

Pro

95

Pro

Glu

Ala

Asp

Pro

175

Ile

Gly

Lys

Ile

Phe

255

Tyr

Leu

Gln

Lys

Glu

Lys

Pro

80

Ser

Gly

Thr

Glu

Ile

160

Ala

Ser

Tyr

Lys

Gly

240

Ser

Tyr

Gln



Lys

Ile

305

Leu

Lys

Thr

Leu

Thr

385

Leu

Glu

Glu

Asp

Leu

465

Ile

Pro

Thr

Val

His
545

Gly

290

Pro

Gln

Val

Leu

Glu

370

Ile

Ser

Leu

Asp

Met

450

Gly

Asp

Val

Lys

Tyr

530

Val

<210> 3

<211>
<212>
<213>

<400> 3
Gly Val Lys Glu Ser

1

Gly

Glu

Gly

Gln

Leu

355

Gly

Glu

Leu

Leu

Arg

435

Pro

Gln

Ser

Asp

Ser

515

Tyr

Asn

108
PRT
Streptococcus

Thr

Gly

Asp

Asp

340

Glu

Tyr

Ser

Tyr

Thr

420

Lys

Leu

Asn

Pro

Ser

500

Asp

Ala

Ser

Asp

Tyr

Phe

325

Glu

Ser

Leu

Leu

Tyr

405

Ile

Leu

Gln

Ile

Tyr

485

Pro

Asn

Asn

Lys

5

Glu

Thr

310

Lys

Thr

Leu

Phe

Ile

390

Ser

Ala

Ile

Ser

Ser

470

Asn

Ser

Leu

Asn

Leu
550

Pro

295

Leu

Glu

Phe

Pro

Pro

375

Asp

Thr

Ser

Ala

Asn

455

Leu

Val

Leu

Tyr

Gln

535

Asn

Gln

Asp

Ser

Ile

Val

360

Ala

Glu

Ile

Leu

Gly

440

Ile

Ala

Tyr

Asp

Phe

520

Glu

pneumoniae

Glu

Gln

Leu

Ser

345

Lys

Thr

Met

Lys

Val

425

Val

Ala

Glu

Lys

Ala

505

Val

Asp

Pro

Ile

Thr

330

Gln

Asp

Tyr

Leu

Ser

410

Glu

Phe

Ile

Asp

Asn

490

Ile

Ala

His

Val

Ala

315

Ala

Ala

Ser

Ser

Ala

395

Lys

Lys

Tyr

Leu

Val

475

Val

Glu

Asp

Asp

Leu

300

Gln

Glu

Val

Gly

Ile

380

Ala

Asn

Glu

Asn

Tyr

460

Ala

Gly

Ser

Val

Arg
540

Ala

Thr

Ala

Ala

Ala

365

Lys

Met

Leu

Gly

Arg

445

Ala

Ile

Leu

Ser

Thr

525

Asn

Thr

Val

Phe

Lys

350

Arg

Glu

Asp

Thr

Ala

430

Leu

Gln

Asp

Met

Ile

510

Glu

Val

Leu

Gly

Leu

335

Tyr

Tyr

Ser

Lys

Val

415

Lys

Asn

Gly

Thr

Pro

495

Asn

Gly

Ala

Thr

Gln

320

Ala

Pro

Arg

Thr

Asn

400

Asn

Thr

Arg

Lys

Asn

480

Gly

Gln

Lys

Glu

Ser Asn Ile Ala Ser Tyr Glu Asp Leu Lys Gly

10

15



Lys

Glu

Ser

Asp

65

Lys

Lys

Thr

Asn

Ser

50

Asp

Thr

Lys

<210> 4

<211>
<212>
<213>

<400> 4

Met

1

Ser

Ala

Ile

Ile

65

Ala

Arg

Val

Thr

Leu

145

Thr

Met

Lys

Leu

Tyr

Asp

50

Gln

Gly

Glu

Ile

Gly

130

Glu

Gly

Met

Val

Gln

35

Met

Glu

Pro

Gly

721
PRT
Streptococcus

Lys

Gly

Ala

35

Val

Met

Gln

Lys

Ala

115

Lys

Thr

Asp

Asp

Gly

20

Ser

Asp

Pro

Ile

Ala
100

Lys

Ile

20

Pro

Asp

Ser

Ala

Val

100

Thr

Thr

Ile

Leu

Asp
180

Val

Lys

Asp

Val

Ser

85

Asn

Phe

Ala

Phe

Ile

Tyr

Asp

85

Phe

Thr

Val

Lys

Met

165

Lys

Lys

Tyr

Ser

Leu

70

Gly

Pro

Asn

Gly

Leu

55

Lys

Thr

Glu

Gly

Tyr

40

Asn

Tyr

Pro

Leu

pneumoniae

Leu

Lys

Glu

Ile

Pro

70

Ala

Thr

Lys

Gly

Asp

150

Asn

Pro

Ala

Ala

Phe

Asn

55

Gly

Ile

Met

Ser

Val

135

Lys

Asn

Val

Phe

Glu

Lys

40

Lys

Phe

Met

Ser

His

120

Lys

Tyr

Ser

Ile

Thr

25

Lys

Thr

Ser

Ile

Ile
105

Leu

Thr

25

Asp

Val

Asp

Ala

Asp

105

Lys

Asn

Gly

Leu

Glu
185

Ala

Ile

Gly

Ile

Gly

90

Glu

Leu

10

Ile

Ser

Ala

Ala

Gly

90

Thr

Ile

Gly

Phe

Ser

170

Tyr

Ser

Lys

Ala

Ser

75

Glu

Met

Ile

Lys

Asp

Glu

Ala

75

Met

Tyr

Ser

Thr

Thr

155

Ala

Ala

Gln

Thr

Ile

60

Gln

Thr

Phe

Leu

Ile

Gln

Ile

60

Val

Thr

Tyr

Lys

Ala

140

Ile

Gly

Ile

Thr

Phe

45

Asp

Gly

Ala

Phe

Val

Thr

45

Lys

Asn

Lys

Asp

Tyr

125

Ala

Lys

Ala

Asn

Phe

30

Ala

Ala

Gln

Phe

Pro

Ser

30

Tyr

Gly

Ala

Thr

Thr

110

Asp

Gln

Thr

Ile

Gln
190

Leu

Asp

Val

Lys

Ala
95

Ile

15

Asp

Lys

Trp

Val

Lys

95

Lys

Gln

Arg

Phe

Asp

175

Gly

Thr

Gly

Met

Leu

80

Val

Phe

Thr

Gly

Asn

Gln

80

Glu

Val

Leu

Phe

Asp

160

Ala

Gln



Asp

Gly

Gln

225

Lys

Leu

Ser

Tyr

Gly

305

Ala

Thr

Ala

Glu

Gln

385

Thr

Ile

Gln

Thr

Phe

465

Ile

Thr

Leu

Val

210

Ala

Lys

Ala

Asp

Thr

290

Phe

Val

Asp

Asn

Asp

370

Thr

Phe

Asp

Gly

Ala

450

Asn

Leu

Val

His

195

Lys

Leu

Trp

Gly

Ser

275

Gly

Glu

Gln

Ala

Thr

355

Leu

Phe

Ala

Ala

Gln

435

Phe

Asn

Asp

Asp

Ile

Lys

Ser

Thr

Leu

260

Ser

Ile

Ile

Ala

Arg

340

Ile

Lys

Leu

Asp

Val

420

Lys

Ala

Gly

Lys

Glu
500

Glu

Gly

Glu

Ala

245

Lys

Phe

Asp

Glu

Gly

325

Lys

Leu

Gly

Thr

Gly

405

Met

Leu

Val

Leu

Tyr

485

Thr

Met

Ser

Met

230

Ser

Ala

Ala

Met

Ile

310

Gln

Ala

Gly

Lys

Glu

390

Ser

Asp

Lys

Lys

Ala

470

Leu

Thr

Asp

Lys

215

Lys

Ser

Ile

Pro

Glu

295

Thr

Ala

Thr

Val

Thr

375

Asn

Ser

Asp

Thr

Lys

455

Asn

Ala

Leu

Gly

200

Tyr

Lys

Ser

Pro

Phe

280

Leu

Asn

Asp

Phe

Lys

360

Val

Gln

Met

Glu

Pro

440

Gly

Leu

Ser

Trp

Glu

Glu

Asp

Ser

Val

265

Val

Ile

Pro

Gly

Asp

345

Glu

Gly

Ser

Asp

Pro

425

Ile

Ala

Lys

Glu

Gly
505

Ala

His

Gly

Ala

250

Lys

Phe

Lys

Gly

Ile

330

Phe

Ser

Val

Lys

Asp

410

Val

Ser

Asn

Ala

Ser

490

Leu

Val

Leu

Ser

235

Val

Ala

Gln

Ala

Phe

315

Ile

Ser

Ser

Lys

Tyr

395

Ser

Leu

Gly

Pro

Asn

475

Ser

Leu

Gly

Val

220

Leu

Pro

Lys

Asn

Ile

300

Asp

Ala

Glu

Asn

Asn

380

Gly

Leu

Lys

Thr

Glu

460

Gly

Thr

Gln

Ser

205

Thr

Asp

Thr

Tyr

Ser

285

Ala

Ala

Gly

Ser

Ile

365

Gly

Tyr

Asn

Tyr

Pro

445

Leu

Glu

Ala

Asn

Phe

Glu

Lys

Thr

Ile

270

Ser

Lys

Ala

Met

Tyr

350

Ala

Thr

Lys

Thr

Ser

430

Ile

Ile

Phe

Ser

Asn
510

Ala

Phe

Ile

Thr

255

Ile

Asn

Asp

Ile

Ser

335

Tyr

Ser

Ala

Ile

Gly

415

Ile

Gly

Glu

Gln

Thr

495

Tyr

Phe

Asn

Ile

240

Thr

Ala

Gln

Gln

Ser

320

Val

Thr

Tyr

Ser

Lys

400

Ala

Ser

Glu

Met

Lys

480

Ser

Lys



Gln

Phe

Ser

545

Ile

Ile

Asp

Ile

Met

625

Lys

Asn

Gly

Tyr

Ile

705

Arg

Leu

Ala

530

Pro

Arg

Pro

Phe

Ala

610

Glu

Ile

Gln

Leu

Gln

690

Ile

<210> 5

<211>
<212>
<213>

<400> 5

Glu
1

Thr

Gln

Val

Leu

515

Ile

Tyr

Gly

Asn

Val

595

Glu

Ala

Ile

Phe

Val

675

Ser

Thr

161
PRT
Streptococcus

Ile

Ser

Ala

Lys

Ile

Phe

580

Ala

Ile

Ser

Leu

Val

660

Glu

Phe

Leu

Gln

Gly

Ile

Ser

Pro

565

Ile

Gly

Val

Arg

Pro

645

Ile

Leu

Lys

Leu

Asn
5

Gln Tyr Gly

Val Asp Val

Leu

Ile
50

35

Phe

20

Thr

Pro

Val

Glu

Leu

Val

Leu

550

Leu

Glu

Thr

Arg

Ser

630

Gln

Ala

Phe

Met

Thr
710

Gly

Ile

535

Arg

Met

Ser

Ile

Gly

615

Leu

Val

Leu

Gln

Tyr

695

Arg

Ile

520

Gly

Val

Ile

Ile

Ala

600

Gly

Gly

Thr

Lys

Thr

680

Ala

Leu

pneumoniae

Asp Leu Thr

Asp Thr Leu

Leu Ala Asn

Thr

Val
55

40

Leu

Thr

Ile

Ile

Leu

Thr

585

Leu

Ile

Ile

Lys

Asp

665

Gly

Ile

Ala

Lys
Ser
25

Leu

Thr

Leu

Ile

Ser

Ala

570

Gly

Ser

Gln

Ser

Leu

650

Thr

Lys

Leu

Lys

Thr
10
Thr

Asn

Thr

Ala

Phe

Glu

555

Ala

Gln

Leu

Ala

Tyr

635

Met

Thr

Ile

Ala

Arg
715

Asp

Ile

Lys

Thr

Leu

Gly

540

Ile

Phe

Gln

Asn

Val

620

Gly

Leu

Ile

Ile

Ile

700

Leu

Asn

Ala

Ile

Val
60

Ala

525

Met

Phe

Ile

Ser

Ala

605

Pro

Lys

Pro

Val

Ile

685

Phe

Glu

Lys

Glu

Thr

45

Asn

Leu

Phe

Val

Phe

Pro

590

Ala

Val

Thr

Asn

Ser

670

Ala

Tyr

Lys

Thr
Ala
30

Asn

Glu

Ile

Ser

Asp

Trp

575

Ile

Ala

Gly

Met

Phe

655

Ala

Arg

Leu

Arg

Ser
15
Leu

Met

Ala

Ser

Val

Val

560

Gly

Asn

Tyr

Gln

Arg

640

Val

Ile

Asn

Val

Ile
720

Tyr

Gly

Asp

Glu



Glu

65

Glu

Asp

Ala

Ala

Gln

145

Thr

Val

Val

Asp

Pro

Ser

130

Thr

<210> 6

<211>
<212>
<213>

<400> 6

Met

1

Pro

Val

Tyr

Gly

65

Asp

Glu

Glu

Val

Glu

145

Ile

Lys

Val

Glu

Thr

50

Val

Leu

Glu

Glu

Asp

130

Ala

Ala

Thr

Thr

Gln

Lys

115

Glu

Ala

380
PRT
Streptococcus

Lys

Leu

Gln

35

Val

Asp

Ile

Val

Val

115

Asp

Pro

Ser

Glu

Thr

Thr

100

Glu

Glu

Glu

Arg

Ala

20

Ile

Gln

Val

Phe

Thr

100

Thr

Gln

Lys

Glu

Val

Ala

85

Val

Val

Val

Thr

Met

Thr

Gln

Tyr

Thr

Pro

85

Glu

Thr

Thr

Glu

Glu
165

Glu

70

Thr

Gln

Ala

Ala

Ser
150

Ile

Ala

Val

Ser

Pro

135

Ser

Gln

Asp

Ala

Ser

120

Ser

Ala

pneumoniae

Leu

Gln

Asn

Gly

Val

70

Glu

Val

Ala

Val

Val

150

Val

Leu

Ala

Asp

Asp

55

Leu

Thr

Glu

Thr

Gln

135

Ala

Ala

Ala

Glu

Leu

40

Thr

Ala

Val

Ile

Ala

120

Val

Ser

Pro

Thr

Leu

Asp

105

Ser

Thr

Val

Ser

Glu

25

Thr

Leu

Asn

Leu

Gln

105

Asp

Ala

Ser

Ser

Pro

Thr

90

Leu

Glu

Gly

Ala

Thr

10

Val

Lys

Ser

Leu

Thr

90

Thr

Leu

Asp

Ser

Thr
170

Gln

75

Thr

Ser

Val

Thr

Glu
155

Val

Leu

Thr

Thr

Asn

75

Thr

Pro

Thr

Leu

Glu

155

Gly

Ala

Asn

Gln

Thr

Ser

140

Glu

Ala

Trp

Asp

Ile

60

Lys

Thr

Gln

Thr

Ser

140

Val

Thr

Asp

Gln

Pro

Lys

125

vVal

Ala

Leu

Thr

Asn

45

Ala

Ile

Val

Ala

Asn

125

Gln

Thr

Ser

Ser

Val

Ile

110

Thr

Pro

Pro

Ser

Ala

30

Lys

Glu

Thr

Asn

Asp

110

Gln

Pro

Lys

Val

Ser

Thr

95

Ala

Val

Glu

Gln

Phe

15

Arg

Thr

Ala

Asn

Glu

95

Ser

Val

Ile

Thr

Pro
175

Glu

80

Val

Glu

Ile

Glu

Glu
160

Ala

Ser

Ser

Leu

Met

80

Ala

Ser

Thr

Ala

Val

160

Glu



Glu Gln Thr

Glu Thr Thr

195
Ala

Ser Ala

210

Ala
225

Ser Ser

Glu Thr Lys

Tyr Ala Gly

Gln Thr Ala

275

Phe
290

Ser Ser

Leu Ala Ile

305

Ile Ala Glu

Ile Ile Trp

Ala Asn

355

Pro

His
370

Asn Tyr

<210> 7

<211> 595
<212> DNA
<213>

<400> 7

tttatcagtc
agcggtgege
agcacaacta
ctttactata
tcecttggteg
tacaatcgtt
ggaaaactgg
tcaccttata
ctggatgcga
gatgtcacag

<210> 8
<211> 324
<212> DNA

Ala
180

Glu
Pro Ala
Val Glu

Asn Gly

Thr

Glu

Ala

Ala

Ser Ser

Gln
200

Lys

Thr
215

Thr

Thr Ala

230

Ile Ile

245
Leu Ala
260

Ala Phe

Gly Tyr

Asp Phe

Ser

Val

Lys

Arg

Met

Thr Thr

Ala Lys

Glu Glu

280

Pro
295

Gly

Val Pro

310

Ala
325

Tyr

Lys Gln

340

Thr Trp

Asp His

aagcagtagc
gttatcgttt
ttgagagctt
gtactatcaa
aaaaagaagg
tgaatcgtga
ggcaaaatat
atgtttataa
ttgagtcaag
aaggcaaggt

Ile

Arg

Asn

Val

Gln Asn

Phe Tyr

Met
360

Pro

His Val

375

Streptococcus pneumoniae

gaaatatcct
ggaaggatac
gattgatgag
atctaaaaac
tgccaagaca
tatgccactt
cagtctagcet
aaatgtaggt
catcaatcaa
ctactatgcet

Ala

185

Glu

Thr

Ala

Tyr

Ser

265

Ile

Asp

Glu

Met

Ala

345

Pro

Ser

Val Ala

Thr Gln

Ser Ser

Val Ser

235

Glu
250

Ala
Glu Asn
Ala Asn
Ser

Gly

Ser
315

Arg

Ala
330

Ser

Pro Phe

Asp Arg

Met Asn

actttactgg
cttttececcag
atgttagctg
ttgactgtca
gaagatcgta
caaagtaata
gaggatgttg
ctcatgectg
actaagagcg
aacaatcaag

Glu Glu Ala

190
Thr

Ser Pro

205

Glu
220

Ala Lys

Thr Tyr Gln

Pro Ala Ala

Ala Leu

270

Gly

Phe
285

Leu Gly

Asp His

300

Gly

Glu Leu Gly

Arg Gly Ile

Asp Ser Lys

350
Ser Val
365

Gly

Gly
380

aaagtttgcece
ctacatactc
ctatggataa
atgagttgtt
agctcattge
ttgcaatctt
cgattgatac
gtccagtcga
ataacctcta
aagaccacga

Pro Gln

Gln Ala
Glu Val

Glu
240

Pro

Pro
255

Asp

Gln Pro

Ile Thr

Lys Gly

Asp Lys

320

Ser
335

Tyr

Tyr Gly

Thr Glu

tgtaaaagac
tatcaaggaa
gaacctatct
gaccattgcet
aggtgtattc
gtatgcccaa
caacattgat
tagtccaagt
ctttgtagcea
ccgca

60

120
180
240
300
360
420
480
540
595



<213> Streptococcus pneumoniae

<400> 8

ggtgtcaaag
gttaaaaacg
aaaatcaaaa
gatgccgtta
aaaactccaa
aatccagaac

<210> 9

<211> 483
<212> DNA
<213>

<400> 9
gagcaaatcc
ggtgatactt
ctgaacaaaa
aatgaagcag
gaagtgacaa
gttcaggttyg
tcagaagtta
gtcccagagg
acg

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

10
20
DNA

<220>
<223>

aatcaagtaa
gaactgcttc
cctttgctga
tggatgatga
tctectggaac
tgattgaaat

aaaacgattt
tgagcaccat
tcactaatat
aagaagtaac
ctgcgacage
cagacctttc
caaagacagt
agcaaacggc

primer

<400> 10
aagtcaagag

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

11
44
DNA

<220>
<223>

aagaagagaa

primer

<400> 11

tattgettet
tcaaaccttce
tggttcettca
acctgttcte
tccaatcggt
gttc

Streptococcus pneumoniae

gactaaaacg
tgcagaagcc
ggacttgatt
agaagttgaa
agatttgacc
tcaaccaatt
gattgcttet
cgaaacaagc

Artificial Sequence

Description of Artificial Sequence:

Artificial Sequence

Description of Artificial Sequence:

tatgaagatc
ctaacagaaa
atggatgaca
aaatattcta
gaaacagcct

gacaacaaaa
ttgggtgtag
ttcccagaaa
atccaaacac
actaatcaag
gcagaagctc
gaagaagtgg
agtgcagttg

taaaaggaaa
atcaaagcaa
gtttaaacac
tcagccaagg
ttgccgttaa

caagttatac
atgtcacagt
ctgttttgac
ctcaagcaga
tgaccgttga
caaaagaagt
caccatctac
cagaagaagc

Synthetic

Synthetic

atcatcaaca atcacaaatc actttaggct tagcgggttt tget

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

12
44
DNA

<220>
<223>

Artificial Sequence

Description of Artificial Sequence:

Synthetic

gacagtcggt
atacggctac
tggtgccatt
tcaaaaattg
aaaaggagca

cgtacagtat
gcttgcgaat
aacgactgtc
ctctagtgaa
tgatcaaact
agcatcaagt
gggcacttct
tcctcaggaa

60

120
180
240
300
324

60

120
180
240
300
360
420
480
483

20

44



primer

<400> 12
agcttccaag gagctaaaga ggttctatca aggaaagcac aact

<210> 13

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

primer

<400> 13
ttgattgtta gcatagtaga cc

<210> 14

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

primer

<400> 14
aagtgatttg tgattgttga tg

<210> 15

<211> 21

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

primer

<400> 15
acctctttag ctccttggaa g

<210> 16
<211> 551
<212> PRT
<213> Streptococcus pneumoniae

<400> 16
Met Ser Glu Lys Ser Arg Glu Glu Glu Lys Leu Ser
1 5 10

Ile Leu Arg Asp Leu Glu Lys Val Lys Gly Tyr Asp
20 25

Glu Asp Glu Ala Val Val Arg Thr Pro Ala Asn Glu
35 40

Glu Leu Met Ala Asp Ser Leu Ser Thr Val Glu Glu

Phe

Glu

Pro

45

Ile

Lys

Val
30

Glu
15

Leu

Ser Ala

Met

Arg

Gln

Lys

Glu

Lys

44

22

22

21



Ala

65

Ala

Gln

Pro

Pro

Gln

145

Ile

Lys

Phe

Gln

Tyr

225

Thr

Phe

Asn

Lys

Ile

305

Leu

Lys

Thr

Leu

50

Pro

Asp

Asp

Gly

Thr

130

Ala

Arg

Pro

Leu

Tyr

210

Val

Thr

Tyr

Leu

Gly

290

Pro

Gln

Val

Leu

Glu
370

Thr

Glu

Val

Pro

115

Arg

Gly

Asp

Lys

Val

195

Val

Thr

Leu

Ala

Gln

275

Gly

Glu

Gly

Gln

Leu

355

Gly

Val

Ile

Pro

100

Val

Val

Pro

Thr

Lys

180

Phe

Leu

Val

Glu

Lys

260

Lys

Thr

Gly

Asp

Asp

340

Glu

Tyr

Pro

Gln

85

Ser

Arg

Ala

Glu

Ser

165

Glu

Leu

Asp

Gly

Lys

245

Tyr

Ser

Asp

Tyr

Phe

325

Glu

Ser

Leu

Thr

70

Arg

Ser

Pro

Val

Thr

150

Arg

Lys

Ala

Ser

Ile

230

Ala

Lys

Met

Glu

Thr

310

Lys

Thr

Leu

Phe

55
His

Glu

Pro

Lys

Ser

135

Pro

Arg

Lys

Leu

Leu

215

Pro

Gly

Asn

Ser

Pro

295

Leu

Glu

Phe

Pro

Pro
375

Pro

Thr

Ala

Lys

120

Tyr

Thr

Ser

Ser

Leu

200

Leu

Glu

Leu

Tyr

Thr

280

Gln

Asp

Ser

Ile

Val

360

Ala

Ser

Pro

Glu

105

Leu

Thr

Pro

Arg

His

185

Ser

Pro

Gly

Val

Thr

265

Glu

Glu

Gln

Leu

Ser

345

Lys

Thr

Gln

Gly

90

Glu

Glu

Thr

Ala

Arg

170

Val

Ala

Ile

Ser

Lys

250

Asp

Asp

Pro

Ile

Thr

330

Gln

Asp

Tyr

Gly

75

Val

Ser

Arg

Ala

Thr

155

Glu

Lys

Gly

Asp

Asn

235

His

Leu

Leu

Val

Ala

315

Ala

Ala

Ser

Ser

60

Val

Pro

Gly

Glu

Glu

140

Glu

Gly

Ala

Gly

Ala

220

VvVal

Gly

Lys

Leu

Leu

300

Gln

Glu

Val

Gly

Ile
380

Pro

Ser

Ser

Tyr

125

Lys

Thr

Ala

Phe

Tyr

205

Asn

Gln

Leu

Ala

Lys

285

Ala

Thr

Ala

Ala

Ala

365

Lys

Ala

His

Arg

110

Asn

Lys

Val

Lys

Val

190

Phe

Ser

Glu

Ile

Gly

270

Glu

Thr

Val

Phe

Lys

350

Arg

Glu

Ser

Pro

95

Pro

Glu

Ala

Asp

Pro

175

Ile

Gly

Lys

Ile

Phe

255

Tyr

Leu

Leu

Gly

Leu

335

Tyr

Tyr

Ser

Pro

80

Ser

Gly

Thr

Glu

Ile

160

Ala

Ser

Tyr

Lys

Gly

240

Ser

Tyr

Gln

Thr

Gln

320

Ala

Pro

Arg

Thr



Thr

385

Leu

Glu

Glu

Asp

Leu

465

Ile

Pro

Thr

Val

His
545

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

<400>

Ile

Ser

Leu

Asp

Met

450

Gly

Asp

Val

Lys

Tyr

530

Val

17

551
PRT
Streptococcus

17

Glu

Leu

Leu

Arg

435

Pro

Gln

Ser

Asp

Ser

515

Tyr

Asn

Met Ser Glu

1

Ile

Glu

Glu

Ala

65

Ala

Gln

Leu

Asp

Leu

50

Pro

Asp

Asp

Arg

Glu

35

Met

Thr

Glu

Val

Ser

Tyr

Thr

420

Lys

Leu

Asn

Pro

Ser

500

Asp

Ala

Ser

Lys

Asp

20

Ala

Ala

Val

Ile

Pro
100

Leu

Tyr

405

Ile

Leu

Gln

Ile

Tyr

485

Pro

Asn

Asn

Lys

Ser

Leu

Val

Asp

Pro

Gln

85

Ser

Ile

390

Ser

Ala

Ile

Ser

Ser

470

Asn

Ser

Leu

Asn

Leu
550

Asp

Thr

Ser

Ala

Asn

455

Leu

Val

Leu

Tyr

Gln

535

Asn

Glu

Ile

Leu

Gly

440

Ile

Ala

Tyr

Asp

Phe

520

Glu

pneumoniae

Arg

Glu

Val

Ser

Thr

70

Arg

Ser

Glu

Lys

Arg

Leu

55

His

Glu

Pro

Glu

Val

Thr

40

Ser

Pro

Thr

Ala

Met

Lys

Val

425

Val

Ala

Glu

Lys

Ala

505

Val

Asp

Glu

Lys

25

Pro

Thr

Ser

Pro

Glu
105

Leu

Ser

410

Glu

Phe

Ile

Asp

Asn

490

Ile

Ala

His

Lys

10

Gly

Ala

Val

Gln

Gly

90

Glu

Ala

395

Lys

Lys

Tyr

Leu

Val

475

Val

Glu

Asp

Asp

Leu

Tyr

Asn

Glu

Gly

75

Val

Ser

Ala

Asn

Glu

Asn

Tyr

460

Ala

Gly

Ser

Val

Arg
540

Ser

Asp

Glu

Glu

60

Val

Pro

Gly

Met

Leu

Gly

Arg

445

Ala

Ile

Leu

Ser

Thr

525

Asn

Phe

Glu

Pro

45

Ile

Pro

Ser

Ser

Asp

Thr

Ala

430

Leu

Gln

Asp

Met

Ile

510

Glu

Val

Lys

Val

30

Ser

Met

Ala

His

Arg
110

Lys

Val

415

Lys

Asn

Gly

Thr

Pro

495

Asn

Gly

Ala

Glu

15

Leu

Ala

Arg

Ser

Pro

95

Pro

Asn

400

Asn

Thr

Arg

Lys

Asn

480

Gly

Gln

Lys

Glu

Gln

Lys

Glu

Lys

Pro

80

Ser

Gly



Pro

Pro

Gln

145

Ile

Lys

Phe

Gln

Tyr

225

Thr

Phe

Asn

Lys

Ile

305

Leu

Lys

Thr

Leu

Thr

385

Leu

Glu

Gly

Thr

130

Ala

Arg

Pro

Leu

Tyr

210

Val

Thr

Tyr

Leu

Gly

290

Pro

Gln

Val

Leu

Glu

370

Ile

Ser

Leu

Pro

115

Arg

Gly

Asp

Lys

Val

195

Val

Thr

Leu

Ala

Gln

275

Gly

Glu

Gly

Gln

Leu

355

Gly

Glu

Leu

Leu

Val

Val

Pro

Thr

Lys

180

Phe

Leu

Val

Glu

Lys

260

Lys

Thr

Gly

Asp

Asp

340

Glu

Tyr

Ser

Tyr

Thr
420

Arg

Ala

Glu

Ser

165

Glu

Leu

Asp

Gly

Lys

245

Tyr

Ser

Asp

Tyr

Phe

325

Glu

Ser

Leu

Leu

Tyr

405

Ile

Pro

Val

Thr

150

Arg

Lys

Ala

Ser

Ile

230

Ala

Lys

Met

Glu

Thr

310

Lys

Thr

Leu

Phe

Ile

390

Ser

Ala

Lys

Ser

135

Pro

Arg

Lys

Leu

Leu

215

Pro

Gly

Asn

Ser

Pro

295

Leu

Glu

Phe

Pro

Pro

375

Asp

Thr

Ser

Lys

120

Tyr

Thr

Ser

Ser

Leu

200

Leu

Glu

Leu

Tyr

Thr

280

Gln

Asp

Ser

Ile

Val

360

Ala

Glu

Ile

Leu

Leu

Thr

Pro

Arg

His

185

Ser

Pro

Gly

Val

Thr

265

Glu

Glu

Gln

Leu

Ser

345

Lys

Thr

Met

Lys

Val
425

Glu

Thr

Ala

Arg

170

Val

Ala

Ile

Ser

Lys

250

Asp

Asp

Pro

Ile

Thr

330

Gln

Asp

Tyr

Leu

Ser

410

Glu

Arg

Ala

Thr

155

Glu

Lys

Gly

Asp

Asn

235

His

Leu

Leu

Val

Ala

315

Ala

Ala

Ser

Ser

Ala

395

Lys

Lys

Glu

Glu

140

Glu

Gly

Ala

Gly

Ala

220

Val

Gly

Lys

Leu

Leu

300

Gln

Glu

Val

Gly

Ile

380

Ala

Asn

Glu

Tyr

125

Lys

Thr

Ala

Phe

Tyr

205

Asn

Gln

Leu

Ala

Lys

285

Ala

Thr

Ala

Ala

Ala

365

Lys

Met

Leu

Gly

Asn

Lys

Val

Lys

Val

190

Phe

Ser

Glu

Ile

Gly

270

Glu

Thr

Val

Phe

Lys

350

Arg

Glu

Asp

Thr

Ala
430

Glu

Ala

Asp

Pro

175

Ile

Gly

Lys

Ile

Phe

255

Tyr

Leu

Leu

Gly

Leu

335

Tyr

Tyr

Ser

Lys

Val

415

Lys

Thr

Glu

Ile

160

Ala

Ser

Tyr

Lys

Gly

240

Ser

Tyr

Gln

Thr

Gln

320

Ala

Pro

Arg

Thr

Asn

400

Asn

Thr



Glu

Asp

Leu

465

Ile

Pro

Thr

Val

His
545

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

<400>

Asp

Met

450

Gly

Asp

Val

Lys

Tyr

530

Val

18

551
PRT
Streptococcus

18

Arg

435

Pro

Gln

Ser

Asp

Ser

515

Tyr

Asn

Met Ser Glu

1

Ile

Glu

Glu

Ala

65

Ala

Gln

Pro

Pro

Gln
145

Leu

Asp

Leu

50

Pro

Asp

Asp

Gly

Thr

130

Ala

Arg

Glu

35

Met

Thr

Glu

Val

Pro

115

Arg

Gly

Lys

Leu

Asn

Pro

Ser

500

Asp

Ala

Ser

Lys

Asp

20

Ala

Ala

Val

Ile

Pro

100

Val

Val

Pro

Leu

Gln

Ile

Tyr

485

Pro

Asn

Asn

Lys

Ser

Leu

Val

Asp

Pro

Gln

85

Ser

Arg

Ala

Glu

Ile

Ser

Ser

470

Asn

Ser

Leu

Asn

Leu
550

Ala

Asn

455

Leu

Val

Leu

Tyr

Gln

535

Asn

Gly

440

Ile

Ala

Tyr

Asp

Phe

520

Glu

pneumoniae

Arg Glu Glu

Glu

Val

Ser

Thr

70

Arg

Ser

Pro

Val

Thr
150

Lys

Arg

Leu

55

His

Glu

Pro

Lys

Ser

135

Pro

Val

Thr

40

Ser

Pro

Thr

Ala

Lys

120

Tyr

Thr

Val

Ala

Glu

Lys

Ala

505

Val

Asp

Glu

Lys

25

Pro

Thr

Ser

Pro

Glu

105

Leu

Thr

Pro

Phe

Ile

Asp

Asn

490

Ile

Ala

His

Lys

10

Gly

Ala

Val

Gln

Gly

90

Glu

Glu

Thr

Ala

Tyr

Leu

Val

475

Val

Glu

Asp

Asp

Leu

Tyr

Asn

Glu

Gly

75

Val

Ser

Arg

Ala

Thr
155

Asn

Tyr

460

Ala

Gly

Ser

Val

Arg
540

Ser

Asp

Glu

Glu

60

Val

Pro

Gly

Glu

Glu

140

Glu

Arg

445

Ala

Ile

Leu

Ser

Thr

525

Asn

Phe

Glu

Pro

45

Ile

Pro

Ser

Ser

Tyr

125

Lys

Thr

Leu

Gln

Asp

Met

Ile

510

Glu

Val

Lys

Val

30

Ser

Met

Ala

His

Arg

110

Asn

Lys

Val

Asn

Gly

Thr

Pro

495

Asn

Gly

Ala

Glu

15

Leu

Thr

Arg

Ser

Pro

95

Pro

Glu

Ala

Asp

Arg

Lys

Asn

480

Gly

Gln

Lys

Glu

Gln

Lys

Glu

Lys

Pro

80

Ser

Gly

Thr

Glu

Ile
160



Ile

Lys

Phe

Gln

Tyr

225

Thr

Phe

Asn

Lys

Ile

305

Leu

Lys

Thr

Leu

Thr

385

Leu

Glu

Glu

Asp

Leu

465

Ile

Arg

Pro

Leu

Tyr

210

Val

Thr

Tyr

Leu

Gly

290

Pro

Gln

Val

Leu

Glu

370

Ile

Ser

Leu

Asp

Met

450

Gly

Asp

Asp

Lys

Val

195

Val

Thr

Leu

Ala

Gln

275

Gly

Glu

Gly

Gln

Leu

355

Gly

Glu

Pro

Leu

Arg

435

Pro

Gln

Ser

Thr

Lys

180

Phe

Leu

Val

Glu

Lys

260

Lys

Thr

Gly

Asp

Asp

340

Glu

Tyr

Ser

Tyr

Thr

420

Lys

Leu

Asn

Pro

Ser

165

Glu

Leu

Asp

Gly

Lys

245

Tyr

Ser

Asp

Tyr

Phe

325

Glu

Ser

Leu

Leu

Tyr

405

Ile

Leu

Gln

Ile

Tyr

Arg

Lys

Ala

Ser

Ile

230

Ala

Lys

Met

Glu

Thr

310

Lys

Thr

Leu

Phe

Ile

390

Ser

Ala

Ile

Ser

Ser

470

Asn

Arg

Lys

Leu

Leu

215

Pro

Gly

Asn

Ser

Pro

295

Leu

Glu

Phe

Pro

Pro

375

Asp

Thr

Ser

Ala

Asn

455

Leu

Val

Ser

Ser

Leu

200

Leu

Glu

Leu

Tyr

Thr

280

Gln

Asp

Ser

Ile

Val

360

Ala

Glu

Ile

Leu

Gly

440

Ile

Ala

Tyr

Arg

His

185

Ser

Pro

Gly

Val

Thr

265

Glu

Glu

Gln

Leu

Ser

345

Lys

Thr

Met

Lys

Val

425

Val

Ala

Glu

Lys

Arg

170

Val

Ala

Ile

Ser

Lys

250

Asp

Asp

Pro

Ile

Thr

330

Gln

Asp

Tyr

Leu

Ser

410

Glu

Phe

Ile

Asp

Asn

Glu

Lys

Gly

Asp

Asn

235

His

Leu

Leu

Val

Ala

315

Ala

Ala

Ser

Ser

Ala

395

Lys

Lys

Tyr

Leu

Val

475

Val

Gly

Ala

Gly

Ala

220

Val

Gly

Lys

Leu

Leu

300

Gln

Glu

Val

Gly

Ile

380

Ala

Asn

Glu

Asn

Tyr

460

Ala

Gly

Ala

Phe

Tyr

205

Asn

Gln

Leu

Ala

Lys

285

Ala

Thr

Ala

Ala

Ala

365

Lys

Met

Leu

Gly

Arg

445

Ala

Ile

Leu

Lys

Val

190

Phe

Ser

Glu

Ile

Gly

270

Glu

Thr

Val

Phe

Lys

350

Arg

Glu

Asp

Thr

Ala

430

Leu

Gln

Asp

Met

Pro

175

Ile

Gly

Lys

Ile

Phe

255

Tyr

Leu

Leu

Gly

Leu

335

Tyr

Tyr

Ser

Lys

val
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Thr

Glu
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Tyr Thr Val Gln Tyr

50
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Gln

Ala

Val

Glu

230

Asp

Pro
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Thr

170

Pro

Val

Asn

Val

Leu

250

Ala

Gly

Asp

Tyr

Lys

330

Thr
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Ile Ala
610

Met Glu
625

Lys Ile

Asn Gln

Gly Leu

Tyr Gln
690

Ile Ile
705

Arg

<210> 40

Asn

Val

595

Glu

Ala

Ile

Phe

Val

675

Ser

Thr

<211> 721
<212> PRT
<213> Streptococcus

<400> 40

Met Lys
1

Ser Leu

Ala Tyr

Ile Asp

50

Ile Gln
65

Ala Gly

Arg Glu

Val Ile

Lys

Gly

Ala

35

Val

Met

Gln

Lys

Ala
115

Phe

580

Ala

Ile

Ser

Leu

Val

660

Glu

Phe

Leu

Lys

Ile

20

Pro

Asp

Ser

Ala

Val

100

Thr

Ile

Gly

Val

Arg

Pro

645

Ile

Leu

Lys

Leu

Phe

Ala

Phe

Ile

Tyr

Asp

85

Phe

Thr

Glu

Thr

Arg

Ser

630

Gln

Ala

Phe

Met

Thr
710

Ser

Ile

Gly

615

Leu

Ala

Leu

Gln

Tyr

695

Arg

Ile

Ala

600

Gly

Gly

Thr

Lys

Thr

680

Ala

Leu

pneumoniae

Leu

Lys

Glu

Ile

Pro

70

Ala

Thr

Lys

Ala

Ala

Phe

Asn

55

Gly

Ile

Met

Ser

Phe

Glu

Lys

40

Lys

Phe

Met

Ser

His
120

Thr

585

Leu

Ile

Ile

Lys

Asp

665

Gly

Ile

Ala

Leu

Thr

25

Asp

Val

Asp

Ala

Asp

105

Lys

Gly

Ser

Gln

Ser

Leu

650

Thr

Lys

Leu

Lys

Leu

10

Ile

Ser

Ala

Ala

Gly

90

Thr

Ile

Gln

Leu

Ala

Tyr

635

Met

Thr

Ile

Ala

Arg
715

Ile

Lys

Asp

Glu

Ala

75

Met

Tyr

Ser

Gln

Asn

Val

620

Gly

Leu

Ile

Ile

Ile

700

Leu

Leu

Ile

Gln

Ile

60

Val

Thr

Tyr

Lys

Ser

Ala

605

Pro

Lys

Pro

Val

Ile

685

Phe

Glu

Phe

Val

Thr

45

Lys

Asn

Lys

Asp

Tyr
125

Pro

590

Ala

Val

Thr

Asn

Ser

670

Ala

Tyr

Lys

Pro

Ser

30

Tyr

Gly

Ala

Thr

Thr

110

Asp

Ile

Ala

Gly

Met

Phe

655

Ala

Arg

Leu

Arg

Ile

15

Asp

Lys

Trp

Val

Lys

95

Lys

Gln

Asn

Tyr

Gln

Arg

640

Val

Ile

Asn

Val

Ile
720

Phe

Thr

Gly

Asn

Gln

80

Glu

Val

Leu



Thr

Leu

145

Thr

Met

Asp

Gly

Gln

225

Lys

Leu

Ser

Tyr

Gly

305

Ala

Thr

Ala

Glu

Gln

385

Thr

Ile

Gln

Gly

130

Glu

Gly

Met

Leu

Val

210

Ala

Lys

Ala

Asp

Thr

290

Phe

Val

Asp

Asn

Asp

370

Thr

Phe

Asp

Lys

Thr

Asp

Asp

His

195

Lys

Leu

Trp

Gly

Ser

275

Gly

Glu

Gln

Ala

Thr

355

Leu

Phe

Ala

Ala

Gln
435

Thr

Ile

Leu

Asp

180

Ile

Lys

Ala

Thr

Leu

260

Ser

Ile

Ile

Ala

Arg

340

Ile

Lys

Leu

Asp

Val

420

Lys

Val

Lys

Met

165

Lys

Glu

Gly

Glu

Ala

245

Lys

Phe

Asp

Glu

Gly

325

Lys

Leu

Gly

Thr

Gly

405

Met

Leu

Gly

Asp

150

Asn

Pro

Met

Ser

Met

230

Ser

Ala

Ala

Met

Ile

310

Gln

Ala

Gly

Lys

Glu

390

Ser

Asp

Lys

Val

135

Lys

Asn

Val

Asp

Lys

215

Lys

Ser

Ile

Pro

Glu

295

Thr

Ala

Thr

Val

Thr

375

Asn

Ser

Asp

Thr

Lys

Tyr

Ser

Ile

Gly

200

Tyr

Lys

Ser

Pro

Phe

280

Leu

Asn

Asp

Phe

Lys

360

Val

Gln

Met

Glu

Pro
440

Asn

Gly

Leu

Glu

185

Glu

Glu

Asp

Ser

Val

265

Val

Ile

Pro

Gly

Asp

345

Glu

Gly

Ser

Tyr

Pro

425

Ile

Gly

Phe

Ser

170

Tyr

Ala

His

Gly

Ala

250

Lys

Phe

Lys

Gly

Ile

330

Phe

Ser

Val

Lys

Asp

410

Val

Ser

Thr

Thr

155

Ala

Ala

Val

Leu

Ser

235

Val

Ala

Gln

Ala

Phe

315

Ile

Ser

Ser

Lys

Tyr

395

Ser

Leu

Gly

Ala

140

Ile

Gly

Ile

Gly

Val

220

Leu

Pro

Lys

Asn

Ile

300

Asp

Ala

Glu

Asn

Asn

380

Gly

Leu

Lys

Thr

Ala

Lys

Ala

Asn

Ser

205

Thr

Asp

Thr

Tyr

Ser

285

Ala

Ala

Gly

Ser

Ile

365

Gly

Tyr

Asn

Tyr

Pro
445

Gln

Thr

Ile

Gln

190

Phe

Glu

Lys

Thr

Ile

270

Ser

Lys

Ala

Met

Tyr

350

Ala

Thr

Lys

Thr

Ser

430

Ile

Arg

Phe

Asp

175

Gly

Ala

Phe

Ile

Thr

255

Ile

Asn

Asp

Ile

Ser

335

Tyr

Ser

Ala

Ile

Gly

415

Ile

Gly

Phe

Asp

160

Ala

Gln

Phe

Asn

Ile

240

Thr

Ala

Gln

Gln

Ser

320

Val

Thr

Tyr

Ser

Lys

400

Ala

Ser

Glu



Thr

Phe

465

Ile

Thr

Gln

Phe

Ser

545

Ile

Ile

Asp

Ile

Met

625

Lys

Asn

Gly

Tyr

Ile

705

Arg

Ala

450

Asn

Leu

Val

Leu

Ala

530

Pro

Arg

Pro

Phe

Ala

610

Glu

Ile

Gln

Leu

Gln

690

Ile

<210> 41
<211> 72

<212>
<213>

<400> 41

Phe

Asn

Asp

Asp

Leu

515

Ile

Tyr

Gly

Asn

Val

595

Glu

Ala

Ile

Phe

Val

675

Ser

Thr

1

PRT
Streptococcus pneumoniae

Ala

Gly

Lys

Glu

500

Ser

Ala

Lys

Ile

Phe

580

Ala

Ile

Ser

Leu

Val

660

Glu

Phe

Leu

Val

Leu

Tyr

485

Thr

Gly

Ile

Ser

Pro

565

Ile

Gly

Val

Arg

Pro

645

Ile

Leu

Lys

Leu

Lys

Ala

470

Leu

Thr

Leu

Val

Leu

550

Leu

Glu

Thr

Arg

Ser

630

Gln

Ala

Phe

Met

Thr
710

Lys

455

Asn

Ala

Leu

Gly

Ile

535

Arg

Met

Ser

Ile

Gly

615

Leu

Ala

Leu

Gln

Tyr

695

Arg

Gly

Leu

Ser

Trp

Ile

520

Gly

Val

Ile

Ile

Ala

600

Gly

Gly

Thr

Lys

Thr

680

Ala

Leu

Ala

Lys

Glu

Gly

505

Thr

Ile

Ile

Leu

Thr

585

Leu

Ile

Ile

Lys

Asp

665

Gly

Ile

Ala

Asn

Ala

Ser

490

Leu

Leu

Ile

Ser

Ala

570

Gly

Ser

Gln

Ser

Leu

650

Thr

Lys

Leu

Lys

Pro

Asn

475

Ser

Leu

Ala

Phe

Glu

555

Ala

Gln

Leu

Ala

Tyr

635

Met

Thr

Ile

Ala

Arg
715

Glu

460

Gly

Thr

Gln

Leu

Gly

540

Ile

Phe

Gln

Asn

vVal

620

Gly

Leu

Ile

Ile

Ile

700

Leu

Leu

Glu

Ala

Asn

Ala

525

Met

Phe

Ile

Ser

Ala

605

Pro

Lys

Pro

Val

Ile

685

Phe

Glu

Ile

Phe

Ser

Asn

510

Leu

Phe

Val

Phe

Pro

590

Ala

Val

Thr

Asn

Ser

670

Ala

Tyr

Lys

Glu

Gln

Thr

495

Tyr

Ile

Ser

Asp

Trp

575

Ile

Ala

Gly

Met

Phe

655

Ala

Arg

Leu

Arg

Met

Lys

480

Ser

Lys

Ser

Val

Val

560

Gly

Asn

Tyr

Gln

Arg

640

Val

Ile

Asn

vVal

Ile
720



Met

Ser

Ala

Ile

Ile

65

Ala

Arg

Val

Thr

Leu

145

Thr

Met

Asp

Gly

Gln

225

Lys

Leu

Ser

Tyr

Gly

305

Ala

Lys

Leu

Tyr

Asp

50

Gln

Gly

Glu

Ile

Gly

130

Glu

Gly

Met

Leu

Val

210

Ala

Lys

Ala

Asp

Thr

290

Phe

Val

Lys

Gly

Ala

35

Val

Met

Gln

Lys

Ala

115

Lys

Thr

Asp

Asp

His

195

Lys

Leu

Trp

Gly

Ser

275

Gly

Glu

Gln

Lys

Ile

20

Pro

Asp

Ser

Ala

Val

100

Thr

Thr

Ile

Leu

Asp

180

Ile

Lys

Ala

Thr

Leu

260

Ser

Ile

Ile

Ala

Phe

Ala

Phe

Ile

Tyr

Asp

85

Phe

Thr

Val

Lys

Met

165

Lys

Glu

Gly

Glu

Ala

245

Lys

Phe

Asp

Glu

Gly

Leu

Lys

Glu

Ile

Pro

70

Ala

Thr

Lys

Gly

Asp

150

Asn

Pro

Met

Ser

Met

230

Ser

Ala

Ala

Met

Ile

310

Gln

Ala

Ala

Phe

Asn

55

Gly

Ile

Met

Ser

Val

135

Lys

Asn

Val

Asp

Lys

215

Lys

Ser

Ile

Pro

Glu

295

Thr

Ala

Phe

Glu

Lys

40

Lys

Phe

Met

Ser

His

120

Lys

Tyr

Ser

Ile

Gly

200

Tyr

Lys

Ser

Pro

Phe

280

Leu

Asn

Asp

Leu

Thr

25

Asp

Val

Asp

Ala

Asp

105

Lys

Asn

Gly

Leu

Glu

185

Glu

Glu

Asp

Ser

Val

265

Val

Ile

Pro

Gly

Leu

10

Ile

Ser

Ala

Ala

Gly

90

Thr

Ile

Gly

Phe

Ser

170

Tyr

Ala

His

Gly

Ala

250

Lys

Phe

Lys

Gly

Ile

Ile

Lys

Asp

Glu

Ala

75

Met

Tyr

Ser

Thr

Thr

155

Ala

Ala

Val

Leu

Ser

235

Val

Ala

Gln

Ala

Phe

315

Ile

Leu

Ile

Gln

Ile

60

Val

Thr

Tyr

Lys

Ala

140

Ile

Gly

Ile

Gly

Val

220

Leu

Pro

Lys

Asn

Ile

300

Asp

Ala

Phe

Val

Thr

45

Lys

Asn

Lys

Asp

Tyr

125

Ala

Lys

Ala

Asn

Ser

205

Thr

Asp

Thr

Tyr

Ser

285

Ala

Ala

Gly

Pro

Ser

30

Tyr

Gly

Ala

Thr

Thr

110

Asp

Gln

Thr

Ile

Gln

190

Phe

Glu

Lys

Thr

Ile

270

Ser

Lys

Ala

Met

Ile

15

Asp

Lys

Trp

Val

Lys

95

Lys

Gln

Arg

Phe

Asp

175

Gly

Ala

Phe

Ile

Thr

255

Ile

Asn

Asp

Ile

Ser

Phe

Thr

Gly

Asn

Gln

80

Glu

Val

Leu

Phe

Asp

160

Ala

Gln

Phe

Asn

Ile

240

Thr

Ala

Gln

Gln

Ser

320

Val



Thr

Ala

Glu

Gln

385

Thr

Ile

Gln

Thr

Phe

465

Ile

Thr

Gln

Phe

Ser

545

Ile

Ile

Asp

Ile

Met

625

Lys

Asp

Asn

Asp

370

Thr

Phe

Asp

Gly

Ala

450

Asn

Leu

Val

Leu

Ala

530

Pro

Arg

Pro

Phe

Ala

610

Glu

Ile

Ala

Thr

355

Leu

Phe

Ala

Ala

Gln

435

Phe

Asn

Asp

Asp

Leu

515

Ile

Tyr

Gly

Asn

Val

595

Glu

Ala

Ile

Arg

340

Ile

Lys

Leu

Asp

Val

420

Lys

Ala

Gly

Lys

Glu

500

Ser

Ala

Lys

Ile

Phe

580

Ala

Ile

Ser

Leu

325

Lys

Leu

Gly

Thr

Gly

405

Met

Leu

Val

Leu

Tyr

485

Thr

Gly

Ile

Ser

Pro

565

Ile

Gly

Val

Arg

Pro
645

Ala

Gly

Lys

Glu

390

Ser

Asp

Lys

Lys

Ala

470

Leu

Thr

Leu

Val

Leu

550

Leu

Glu

Thr

Arg

Ser

630

Gln

Thr

Val

Thr

375

Asn

Ser

Asp

Thr

Lys

455

Asn

Ala

Leu

Gly

Ile

535

Arg

Met

Ser

Ile

Gly

615

Leu

Ala

Phe

Lys

360

Val

Gln

Met

Glu

Pro

440

Gly

Leu

Ser

Trp

Ile

520

Gly

Val

Ile

Ile

Ala

600

Gly

Gly

Thr

Asp

345

Glu

Gly

Ser

Tyr

Pro

425

Ile

Ala

Lys

Glu

Gly

505

Thr

Ile

Ile

Leu

Thr

585

Leu

Ile

Ile

Lys

330

Phe

Ser

Val

Lys

Asp

410

Val

Ser

Asn

Ala

Ser

490

Leu

Leu

Ile

Ser

Ala

570

Gly

Ser

Gln

Ser

Leu
650

Ser

Ser

Lys

Tyr

395

Ser

Leu

Gly

Pro

Asn

475

Ser

Leu

Ala

Phe

Glu

555

Ala

Gln

Leu

Ala

Tyr

635

Met

Glu

Asn

Asn

380

Gly

Leu

Lys

Thr

Glu

460

Gly

Thr

Gln

Leu

Gly

540

Ile

Phe

Gln

Asn

Val

620

Gly

Leu

Ser

Ile

365

Gly

Tyr

Asn

Tyr

Pro

445

Leu

Glu

Ala

Asn

Ala

525

Met

Phe

Ile

Ser

Ala

605

Pro

Lys

Pro

Tyr

350

Ala

Thr

Lys

Thr

Ser

430

Ile

Ile

Phe

Ser

Asn

510

Leu

Phe

vVal

Phe

Pro

590

Ala

Val

Thr

Asn

335

Tyr

Ser

Ala

Ile

Gly

415

Ile

Gly

Glu

Gln

Thr

495

Tyr

Ile

Ser

Asp

Trp

575

Ile

Ala

Gly

Met

Phe
655

Thr

Tyr

Ser

Lys

400

Ala

Ser

Glu

Met

Lys

480

Ser

Lys

Ser

Val

Val

560

Gly

Asn

Tyr

Gln

Arg

640

Val



Asn Gln Phe Val Ile

660

Gly Leu Val Glu Leu

675

Tyr Gln Ser Phe Lys
690

Ile Ile Thr Leu Leu

705

Arg

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

<400>

42

721

PRT
Streptococcus

42

Met Lys Lys Lys Phe

1

Ser Leu Gly Ile Ala

20

Ala Tyr Ala Pro Phe

35

Ile Asp Val Asp Ile

50

Ile Gln Met Ser Tyr

65

Ala Gly Gln Ala Asp

85

Arg Glu Lys Val Phe

100

Val Ile Ala Thr Thr

115

Thr Gly Lys Thr Val
130

Leu Glu Thr Ile Lys

145

Thr Gly Asp Leu Met

165

Met Met Asp Asp Lys

180

Asp Leu His Ile Glu

195

Ala

Phe

Met

Thr
710

Leu

Gln

Tyr

695

Arg

Lys
Thr
680

Ala

Leu

pneumoniae

Leu

Lys

Glu

Ile

Pro

70

Ala

Thr

Lys

Gly

Asp

150

Asn

Pro

Met

Ala

Ala

Phe

Asn

55

Gly

Ile

Met

Ser

Val

135

Lys

Asn

Val

Asp

Phe

Glu

Lys

40

Lys

Phe

Met

Ser

His

120

Lys

Tyr

Ser

Ile

Gly
200

Asp
665
Gly

Ile

Ala

Leu

Thr

25

Asp

Val

Asp

Ala

Asp

105

Lys

Asn

Gly

Leu

Glu

185

Glu

Thr

Lys

Leu

Lys

Leu

10

Ile

Ser

Ala

Ala

Gly

90

Thr

Ile

Gly

Phe

Ser

170

Tyr

Ala

Thr

Ile

Ala

Arg
715

Ile

Lys

Asp

Glu

Ala

75

Met

Tyr

Ser

Thr

Thr

155

Ala

Ala

Val

Ile

Ile

Ile

700

Leu

Leu

Ile

Gln

Ile

60

Val

Thr

Tyr

Lys

Ala

140

Ile

Gly

Ile

Gly

Val
Ile
685

Phe

Glu

Phe

Val

Thr

45

Lys

Asn

Lys

Asp

Tyr

125

Ala

Lys

Ala

Asn

Ser
205

Ser
670
Ala

Tyr

Lys

Pro

Ser

30

Tyr

Gly

Ala

Thr

Thr

110

Asp

Gln

Thr

Ile

Gln

190

Phe

Ala

Arg

Leu

Arg

Ile

15

Asp

Lys

Trp

Val

Lys

95

Lys

Gln

Arg

Phe

Asp

175

Gly

Ala

Ile

Asn

Val

Ile
720

Phe

Thr

Gly

Asn

Gln

80

Glu

Val

Leu

Phe

Asp

160

Ala

Gln

Phe



Gly

Gln

225

Lys

Leu

Ser

Tyr

Gly

305

Ala

Thr

Ala

Glu

Gln

385

Thr

Ile

Gln

Thr

Phe

465

Ile

Thr

Gln

Val

210

Ala

Lys

Ala

Asp

Thr

290

Phe

Val

Asp

Asn

Asp

370

Thr

Phe

Asp

Gly

Ala

450

Asn

Leu

Val

Leu

Lys

Leu

Trp

Gly

Ser

275

Gly

Glu

Gln

Ala

Thr

355

Leu

Phe

Ala

Ala

Gln

435

Phe

Asn

Asp

Asp

Leu
515

Lys

Ala

Thr

Leu

260

Ser

Ile

Ile

Ala

Arg

340

Ile

Lys

Leu

Asp

Val

420

Lys

Ala

Gly

Lys

Glu

500

Ser

Gly

Glu

Ala

245

Lys

Phe

Asp

Glu

Gly

325

Lys

Leu

Gly

Thr

Gly

405

Met

Leu

Val

Leu

Tyr

485

Thr

Gly

Ser

Met

230

Ser

Ala

Ala

Met

Ile

310

Gln

Ala

Gly

Lys

Glu

390

Ser

Asp

Lys

Lys

Ala

470

Leu

Thr

Leu

Lys

215

Lys

Ser

Ile

Pro

Glu

295

Thr

Ala

Thr

Val

Thr

375

Asn

Ser

Asp

Thr

Lys

455

Asn

Ala

Leu

Gly

Tyr

Lys

Ser

Pro

Phe

280

Leu

Asn

Asp

Phe

Lys

360

Val

Gln

Met

Glu

Pro

440

Gly

Leu

Ser

Trp

Ile
520

Glu

Asp

Ser

Val

265

Val

Ile

Pro

Gly

Asp

345

Glu

Gly

Ser

Tyr

Pro

425

Ile

Ala

Lys

Glu

Gly

505

Thr

His

Gly

Ala

250

Lys

Phe

Lys

Gly

Ile

330

Phe

Ser

Val

Lys

Asp

410

Val

Ser

Asn

Ala

Ser

490

Leu

Leu

Leu

Ser

235

Val

Ala

Gln

Ala

Phe

315

Ile

Ser

Ser

Lys

Tyr

395

Ser

Leu

Gly

Pro

Asn

475

Ser

Leu

Ala

Val

220

Leu

Pro

Lys

Asn

Ile

300

Asp

Ala

Glu

Asn

Asn

380

Gly

Leu

Lys

Thr

Glu

460

Gly

Thr

Gln

Leu

Thr

Asp

Thr

Tyr

Ser

285

Ala

Ala

Gly

Ser

Ile

365

Gly

Tyr

Asn

Tyr

Pro

445

Leu

Glu

Ala

Asn

Ala
525

Glu

Lys

Thr

Ile

270

Ser

Lys

Ala

Met

Tyr

350

Ala

Thr

Lys

Thr

Ser

430

Ile

Ile

Phe

Ser

Asn

510

Leu

Phe

Ile

Thr

255

Ile

Asn

Asp

Ile

Ser

335

Tyr

Ser

Ala

Ile

Gly

415

Ile

Gly

Glu

Gln

Thr

495

Tyr

Ile

Asn

Ile

240

Thr

Ala

Gln

Gln

Ser

320

Val

Thr

Tyr

Ser

Lys

400

Ala

Ser

Glu

Met

Lys

480

Ser

Lys

Ser



Phe Ala Ile Ala Ile
530

Ser Pro Tyr Lys Ser

545

Ile Arg Gly Ile Pro

565

Ile Pro Asn Phe Ile

580

Asp Phe Val Ala Gly

595

Ile Ala Glu Ile Val
610

Met Glu Ala Ser Arg

625

Lys Ile Ile Leu Pro

645

Asn Gln Phe Val Ile

660

Gly Leu Val Glu Leu

675

Tyr Gln Ser Phe Lys
690

Ile Ile Thr Leu Leu

705

Arg

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

<400>

43

721

PRT
Streptococcus

43

Met Lys Lys Lys Phe

1

Ser Leu Gly Ile Ala

20

Ala Tyr Ala Pro Phe

35

Ile Asp Val Asp Ile

50

Ile Gln Met Ser Tyr

65

Val

Leu

550

Leu

Glu

Thr

Arg

Ser

630

Gln

Ala

Phe

Met

Thr
710

Ile

535

Arg

Met

Ser

Ile

Gly

615

Leu

Ala

Leu

Gln

Tyr

695

Arg

Gly

Val

Ile

Ile

Ala

600

Gly

Gly

Thr

Lys

Thr

680

Ala

Leu

pneumoniae

Leu

Lys

Glu

Ile

Pro
70

Ala

Ala

Phe

Asn

55

Gly

Phe

Glu

Lys

40

Lys

Phe

Ile

Ile

Leu

Thr

585

Leu

Ile

Ile

Lys

Asp

665

Gly

Ile

Ala

Leu

Thr

25

Asp

Val

Asp

Ile

Ser

Ala

570

Gly

Ser

Gln

Ser

Leu

650

Thr

Lys

Leu

Lys

Leu

10

Ile

Ser

Ala

Ala

Phe

Glu

555

Ala

Gln

Leu

Ala

Tyr

635

Met

Thr

Ile

Ala

Arg
715

Ile

Lys

Asp

Glu

Ala
75

Gly

540

Ile

Phe

Gln

Asn

Val

620

Gly

Leu

Ile

Ile

Ile

700

Leu

Leu

Ile

Gln

Ile

60

Val

Met

Phe

Ile

Ser

Ala

605

Pro

Lys

Pro

Val

Ile

685

Phe

Glu

Phe

Val

Thr

45

Lys

Asn

Phe

Val

Phe

Pro

590

Ala

Val

Thr

Asn

Ser

670

Ala

Tyr

Lys

Pro

Ser

30

Tyr

Gly

Ala

Ser

Asp

Trp

575

Ile

Ala

Gly

Met

Phe

655

Ala

Arg

Leu

Arg

Ile

15

Asp

Lys

Trp

Val

Val

Val

560

Gly

Asn

Tyr

Gln

Arg

640

Val

Ile

Asn

Val

Ile
720

Phe

Thr

Gly

Asn

Gln
80



Ala

Arg

Val

Thr

Leu

145

Thr

Met

Asp

Gly

Gln

225

Lys

Leu

Ser

Tyr

Gly

305

Ala

Thr

Ala

Glu

Gln

385

Thr

Gly

Glu

Ile

Gly

130

Glu

Gly

Met

Leu

Val

210

Ala

Lys

Ala

Asp

Thr

290

Phe

Val

Asp

Asn

Asp

370

Thr

Phe

Gln

Lys

Ala

115

Lys

Thr

Asp

Asp

His

195

Lys

Leu

Trp

Gly

Ser

275

Gly

Glu

Gln

Ala

Thr

355

Leu

Phe

Ala

Ala

Val

100

Thr

Thr

Ile

Leu

Asp

180

Ile

Lys

Ala

Thr

Leu

260

Ser

Ile

Ile

Ala

Arg

340

Ile

Lys

Leu

Asp

Asp

85

Phe

Thr

Val

Lys

Met

165

Lys

Glu

Gly

Glu

Ala

245

Lys

Phe

Asp

Glu

Gly

325

Lys

Leu

Gly

Thr

Gly

Ala

Thr

Lys

Gly

Asp

150

Asn

Pro

Met

Ser

Met

230

Ser

Ala

Ala

Met

Ile

310

Gln

Ala

Gly

Lys

Glu

390

Ser

Ile

Met

Ser

Val

135

Lys

Asn

Val

Asp

Lys

215

Lys

Ser

Ile

Pro

Glu

295

Thr

Ala

Thr

Val

Thr

375

Asn

Ser

Met

Ser

His

120

Lys

Tyr

Ser

Ile

Gly

200

Tyr

Lys

Ser

Pro

Phe

280

Leu

Asn

Asp

Phe

Lys

360

Val

Gln

Met

Ala

Asp

105

Lys

Asn

Gly

Leu

Glu

185

Glu

Glu

Asp

Ser

Val

265

Val

Ile

Pro

Gly

Asp

345

Glu

Gly

Ser

Tyr

Gly

90

Thr

Ile

Gly

Phe

Ser

170

Tyr

Ala

His

Gly

Ala

250

Lys

Phe

Lys

Gly

Ile

330

Phe

Ser

Val

Lys

Asp

Met

Tyr

Ser

Thr

Thr

155

Ala

Ala

Val

Leu

Ser

235

Val

Ala

Gln

Ala

Phe

315

Ile

Ser

Ser

Lys

Tyr

395

Ser

Thr

Tyr

Lys

Ala

140

Ile

Gly

Ile

Gly

Val

220

Leu

Pro

Lys

Asn

Ile

300

Asp

Ala

Glu

Asn

Asn

380

Gly

Leu

Lys

Asp

Tyr

125

Ala

Lys

Ala

Asn

Ser

205

Thr

Asp

Thr

Tyr

Ser

285

Ala

Ala

Gly

Ser

Ile

365

Gly

Tyr

Asn

Thr

Thr

110

Asp

Gln

Thr

Ile

Gln

190

Phe

Glu

Lys

Thr

Ile

270

Ser

Lys

Ala

Met

Tyr

350

Ala

Thr

Lys

Thr

Lys

95

Lys

Gln

Arg

Phe

Asp

175

Gly

Ala

Phe

Ile

Thr

255

Ile

Asn

Asp

Ile

Ser

335

Tyr

Ser

Ala

Ile

Gly

Glu

Val

Leu

Phe

Asp

160

Ala

Gln

Phe

Asn

Ile

240

Thr

Ala

Gln

Gln

Ser

320

vVal

Thr

Tyr

Ser

Lys

400

Ala



Ile

Gln

Thr

Phe

465

Ile

Thr

Gln

Phe

Ser

545

Ile

Ile

Asp

Ile

Met

625

Lys

Asn

Gly

Tyr

Ile

705

Arg

Asp

Gly

Ala

450

Asn

Leu

Val

Leu

Ala

530

Pro

Arg

Pro

Phe

Ala

610

Glu

Ile

Gln

Leu

Gln

690

Ile

Ala

Gln

435

Phe

Asn

Asp

Asp

Leu

515

Ile

Tyr

Gly

Asn

Val

595

Glu

Ala

Ile

Phe

Val

675

Ser

Thr

Val

420

Lys

Ala

Gly

Lys

Glu

500

Ser

Ala

Lys

Ile

Phe

580

Ala

Ile

Ser

Leu

Val

660

Glu

Phe

Leu

405

Met

Leu

Val

Leu

Tyr

485

Thr

Gly

Ile

Ser

Pro

565

Ile

Gly

Val

Arg

Pro

645

Ile

Leu

Lys

Leu

Asp

Lys

Lys

Ala

470

Leu

Thr

Leu

Val

Leu

550

Leu

Glu

Thr

Arg

Ser

630

Gln

Ala

Phe

Met

Thr
710

Asp

Thr

Lys

455

Asn

Ala

Leu

Gly

Ile

535

Arg

Met

Ser

Ile

Gly

615

Leu

Ser

Leu

Gln

Tyr

695

Arg

Glu

Pro

440

Gly

Leu

Ser

Trp

Ile

520

Gly

Val

Ile

Ile

Ala

600

Gly

Gly

Thr

Lys

Thr

680

Ala

Leu

Pro

425

Ile

Ala

Lys

Glu

Gly

505

Thr

Ile

Ile

Leu

Thr

585

Leu

Ile

Ile

Lys

Asp

665

Gly

Ile

Ala

410

Val

Ser

Asn

Ala

Ser

490

Leu

Leu

Ile

Ser

Ala

570

Gly

Ser

Gln

Ser

Leu

650

Thr

Lys

Leu

Lys

Leu

Gly

Pro

Asn

475

Ser

Leu

Ala

Phe

Glu

555

Ala

Gln

Leu

Ala

Tyr

635

Met

Thr

Ile

Ala

Arg
715

Lys

Thr

Glu

460

Gly

Thr

Gln

Leu

Gly

540

Ile

Phe

Gln

Asn

Val

620

Gly

Leu

Ile

Ile

Ile

700

Leu

Tyr

Pro

445

Leu

Glu

Ala

Asn

Ala

525

Met

Phe

Ile

Ser

Ala

605

Pro

Lys

Pro

Val

Ile

685

Phe

Glu

Ser

430

Ile

Ile

Phe

Ser

Asn

510

Leu

Phe

vVal

Phe

Pro

590

Ala

Val

Thr

Asn

Ser

670

Ala

Tyr

Lys

415

Ile

Gly

Glu

Gln

Thr

495

Tyr

Ile

Ser

Asp

Trp

575

Ile

Ala

Gly

Met

Phe

655

Ala

Arg

Leu

Arg

Ser

Glu

Met

Lys

480

Ser

Lys

Ser

Val

Val

560

Gly

Asn

Tyr

Gln

Arg

640

Val

Ile

Asn

Val

Ile
720



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

<400>

44

721

PRT
Streptococcus

44

Met Lys Lys Lys Phe

1

Ser Leu Gly Ile Ala

20

Ala Tyr Ala Pro Phe

35

Ile Asp Val Asp Ile

50

Ile Gln Met Ser Tyr

65

Ala Gly Gln Ala Asp

85

Arg Glu Lys Val Phe

100

Val Ile Ala Thr Thr

115

Thr Gly Lys Thr Val
130

Leu Glu Thr Ile Lys

145

Thr Gly Asp Leu Met

165

Met Met Asp Asp Lys

180

Asp Leu His Ile Glu

195

Gly Val Lys Lys Gly
210

Gln Ala Leu Ala Glu

225

Lys Lys Trp Thr Ala

245

Leu Ala Gly Leu Lys

260

Ser Asp Ser Ser Phe

275

pneumoniae

Leu

Lys

Glu

Ile

Pro

70

Ala

Thr

Lys

Gly

Asp

150

Asn

Pro

Met

Ser

Met

230

Ser

Ala

Ala

Ala

Ala

Phe

Asn

55

Gly

Ile

Met

Ser

Val

135

Lys

Asn

Val

Asp

Lys

215

Lys

Ser

Ile

Pro

Phe

Glu

Lys

40

Lys

Phe

Met

Ser

His

120

Lys

Tyr

Ser

Ile

Gly

200

Tyr

Lys

Ser

Pro

Phe
280

Leu

Thr

25

Asp

Val

Asp

Ala

Asp

105

Lys

Asn

Gly

Leu

Glu

185

Glu

Glu

Asp

Ser

Val

265

Val

Leu

10

Ile

Ser

Ala

Ala

Gly

90

Thr

Ile

Gly

Phe

Ser

170

Tyr

Ala

His

Gly

Ala

250

Lys

Phe

Ile

Lys

Asp

Glu

Ala

75

Met

Tyr

Ser

Thr

Thr

155

Ala

Ala

Val

Leu

Ser

235

Val

Ala

Gln

Leu

Ile

Gln

Ile

60

Val

Thr

Tyr

Lys

Ala

140

Ile

Gly

Ile

Gly

Val

220

Leu

Pro

Lys

Asn

Phe

Val

Thr

45

Lys

Asn

Lys

Asp

Tyr

125

Ala

Lys

Ala

Asn

Ser

205

Thr

Asp

Thr

Tyr

Ser
285

Pro

Ser

30

Tyr

Gly

Ala

Thr

Thr

110

Asp

Gln

Thr

Ile

Gln

190

Phe

Glu

Lys

Thr

Ile

270

Ser

Ile

15

Asp

Lys

Trp

Val

Lys

95

Lys

Gln

Arg

Phe

Asp

175

Gly

Ala

Phe

Ile

Thr

255

Ile

Asn

Phe

Thr

Gly

Asn

Gln

80

Glu

Val

Leu

Phe

Asp

160

Ala

Gln

Phe

Asn

Ile

240

Thr

Ala

Gln



Tyr

Gly

305

Ala

Thr

Ala

Glu

Gln

385

Thr

Ile

Gln

Thr

Phe

465

Ile

Thr

Gln

Phe

Ser

545

Ile

Ile

Asp

Thr

290

Phe

Val

Asp

Asn

Asp

370

Thr

Phe

Asp

Gly

Ala

450

Asn

Leu

Val

Leu

Ala

530

Pro

Arg

Pro

Phe

Gly

Glu

Gln

Ala

Thr

355

Leu

Phe

Ala

Ala

Gln

435

Phe

Asn

Asp

Asp

Leu

515

Ile

Tyr

Gly

Asn

Val
595

Ile

Ile

Ala

Arg

340

Ile

Lys

Leu

Asp

Val

420

Lys

Ala

Gly

Lys

Glu

500

Ser

Ala

Lys

Ile

Phe

580

Ala

Asp

Glu

Gly

325

Lys

Leu

Gly

Thr

Gly

405

Met

Leu

Val

Leu

Tyr

485

Thr

Gly

Ile

Ser

Pro

565

Ile

Gly

Met

Ile

310

Gln

Ala

Gly

Lys

Glu

390

Ser

Asp

Lys

Lys

Ala

470

Leu

Thr

Leu

Val

Leu

550

Leu

Glu

Thr

Glu

295

Thr

Ala

Thr

Val

Thr

375

Asn

Ser

Asp

Thr

Lys

455

Asn

Ala

Leu

Gly

Ile

535

Arg

Met

Ser

Ile

Leu

Asn

Asp

Phe

Lys

360

Val

Gln

Met

Glu

Pro

440

Gly

Leu

Ser

Trp

Ile

520

Gly

Val

Ile

Ile

Ala
600

Ile

Pro

Gly

Asp

345

Glu

Gly

Ser

Tyr

Pro

425

Ile

Ala

Lys

Glu

Gly

505

Thr

Ile

Ile

Leu

Thr

585

Leu

Lys

Gly

Ile

330

Phe

Ser

Val

Lys

Asp

410

Val

Ser

Asn

Ala

Ser

490

Leu

Leu

Ile

Ser

Ala

570

Gly

Ser

Ala

Phe

315

Ile

Ser

Ser

Lys

Tyr

395

Ser

Leu

Gly

Pro

Asn

475

Ser

Leu

Ala

Phe

Glu

555

Ala

Gln

Leu

Ile

300

Asp

Ala

Glu

Asn

Asn

380

Gly

Leu

Lys

Thr

Glu

460

Gly

Thr

Gln

Leu

Gly

540

Ile

Phe

Gln

Asn

Ala

Ala

Gly

Ser

Ile

365

Gly

Tyr

Asn

Tyr

Pro

445

Leu

Glu

Ala

Asn

Ala

525

Met

Phe

Ile

Ser

Ala
605

Lys

Ala

Met

Tyr

350

Ala

Thr

Lys

Thr

Ser

430

Ile

Ile

Phe

Ser

Asn

510

Leu

Phe

Val

Phe

Pro

590

Ala

Asp

Ile

Ser

335

Tyr

Ser

Ala

Ile

Gly

415

Ile

Gly

Glu

Gln

Thr

495

Tyr

Ile

Ser

Asp

Trp

575

Ile

Ala

Gln

Ser

320

Val

Thr

Tyr

Ser

Lys

400

Ala

Ser

Glu

Met

Lys

480

Ser

Lys

Ser

vVal

Val

560

Gly

Asn

Tyr



Ile

Met

625

Lys

Asn

Gly

Tyr

Ile

705

Ser

Ala

610

Glu

Ile

Gln

Leu

Gln

690

Ile

Glu

Ala

Ile

Phe

Val

675

Ser

Thr

Ile

Ser

Leu

Val

660

Glu

Phe

Leu

Val

Arg

Pro

645

Ile

Leu

Lys

Leu

Arg

Ser

630

Gln

Ala

Phe

Met

Thr
710

Gly

615

Leu

Ala

Leu

Gln

Tyr

695

Arg

Gly

Gly

Thr

Lys

Thr

680

Ala

Leu

Ile

Ile

Lys

Asp

665

Gly

Ile

Ala

Gln

Ser

Leu

650

Thr

Lys

Leu

Lys

Ala

Tyr

635

Met

Thr

Ile

Ala

Arg
715

Val

620

Gly

Leu

Ile

Ile

Ile

700

Leu

Pro

Lys

Pro

Val

Ile

685

Phe

Glu

Val

Thr

Asn

Ser

670

Ala

Tyr

Lys

Gly

Met

Phe

655

Ala

Arg

Leu

Arg

Gln

Arg

640

Val

Ile

Asn

Val

Ile
720



