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<150>
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<160>

<170>

<210>
<211>
<212>
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<400>

SEQUENCE LISTING
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2

3

PatentIn version 3.5

1
3
P

Streptococcus equi ssp. Zooepidemicus

1

12
RT

Asp Asp Tyr

1

His

Phe

Gly

Cys

65

Asn

Lys

Asp

Gln

Thr

Trp

50

Gly

Lys

Ile

Thr

Ile

Gln

35

Tyr

Ala

Thr

Ile

Lys
115

Gln

Thr

20

Asp

Ala

Glu

Phe

100

Asp

Arg

Ser

Glu

Ile

Thr

Ile

85

Arg

Ser

Asn

Val

Asp

Thr

Ala

70

Glu

Asn

Gln

Ala

Trp

Val

Lys

55

Gly

Ala

Gln

Thr

Thr

Thr

Ile

40

Ala

Asn

Tyr

Glu

Asn
120

Glu

Lys

25

His

Phe

Met

Leu

Leu

105

Ser

Ala

10

Gly

Ala

Asn

Leu

Ser

90

Phe

Gln

Tyr

Val

Pro

Gly

His

75

Lys

Asp

Leu

Ala

Thr

Tyr

Lys

60

Trp

His

Leu

Phe

Lys

Pro

Leu

45

Asp

Trp

Pro

Lys

Asn
125

Glu

Pro

30

Ala

Asp

Phe

Glu

Ala

110

Tyr

Val

15

Glu

His

Leu

Asp

Lys

95

Ala

Phe

Pro

Gln

Gln

Leu

Gln

80

Gln

Ile

Arg



Asp

Asp

145

Lys

Arg

Leu

Ser

Ser

225

Gly

Asp

Ile

Glu

Lys
305

Lys

130

Leu

Thr

Gly

Leu

Thr

210

His

Ala

Ser

Asn

Asn

290

Asp

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

<400>

2
2
p

Streptococcus equi ssp. Zooepidemicus

2

Ala

Val

Gln

Gly

Thr

195

Ile

Thr

Asp

Asp

Ala

275

Ile

Ile

92
RT

Phe

Leu

Ser

Ile

180

Ala

Ile

Tyr

Phe

Ala

260

His

Gly

Trp

Pro

Asp

Thr

165

Phe

Arg

Lys

Ala

Asn

245

Asn

Gly

Ala

Gln

Asn

Met

150

Asp

Asp

His

Gln

Asn

230

Ala

Ala

His

Gln

Lys
310

Leu

135

Phe

Val

Ala

Asp

Glu

215

Val

Glu

Ser

Val

Val

295

Leu

Ser

Ile

Asn

Val

Leu

200

Leu

Ser

Gly

Ile

Ala

280

Leu

Ser

Ala

Asn

Arg

Phe

185

Lys

Thr

Ile

Asn

Gly

265

Ile

Gly

Arg

Gly

Pro

170

Thr

Asn

Glu

Ser

Leu

250

Met

Ser

Leu

Gln

Tyr

155

Tyr

Arg

Lys

Gly

His

235

Glu

Lys

Ala

Phe

Leu

140

Tyr

Gln

Gly

Gly

Arg

220

Val

Ala

Lys

Thr
300

Gly

Leu

Asp

Asn

Leu

205

Ala

Ile

Ile

Tyr

Lys

285

Leu

Val

Asn

Lys

Gln

190

Asn

Leu

Asn

Tyr

Phe

270

Ile

Ser

Met

Val

Asp

175

Thr

Asp

Ala

Leu

Val

255

Val

Glu

Ser

Pro

Phe

160

Lys

Thr

Ile

Leu

Trp

240

Thr

Gly

Gly

Gly



Ser

Glu

Ile

Thr

Ile

65

Arg

Ser

Pro

Asp

Thr

145

Phe

Arg

Lys

Ala

Val

Asp

Thr

Ala

50

Glu

Asn

Gln

Asn

Met

130

Asp

Asp

His

Gln

Asn

Trp

Val

Lys

35

Gly

Ala

Gln

Thr

Leu

115

Phe

Val

Ala

Asp

Glu

195

Val

Thr

Ile

20

Ala

Asn

Tyr

Glu

Asn

100

Ser

Ile

Asn

Val

Leu

180

Leu

Ser

Lys

His

Phe

Met

Leu

Leu

85

Ser

Ala

Asn

Arg

Phe

165

Lys

Thr

Ile

Gly

Ala

Asn

Leu

Ser

70

Phe

Gln

Arg

Gly

Pro

150

Thr

Asn

Glu

Ser

Val

Pro

Gly

His

55

Lys

Asp

Leu

Gln

Tyr

135

Tyr

Arg

Lys

Gly

His

Thr

Tyr

Lys

40

Trp

His

Leu

Phe

Leu

120

Tyr

Gln

Gly

Gly

Arg

200

Val

Pro

Leu

25

Asp

Trp

Pro

Lys

Asn

105

Gly

Leu

Asp

Asn

Leu

185

Ala

Ile

Pro

10

Ala

Asp

Phe

Glu

Ala

90

Tyr

Val

Asn

Lys

Gln

170

Asn

Leu

Asn

Glu

His

Leu

Asp

Lys

75

Ala

Phe

Met

Val

Asp

155

Thr

Asp

Ala

Leu

Gln

Gln

Leu

Gln

60

Gln

Ile

Arg

Pro

Phe

140

Lys

Thr

Ile

Leu

Trp

Phe

Gly

Cys

45

Asn

Lys

Asp

Asp

Asp

125

Lys

Arg

Leu

Ser

Ser

205

Gly

Thr

Trp

30

Gly

Lys

Ile

Thr

Lys

110

Leu

Thr

Gly

Leu

Thr

190

His

Ala

Gln

15

Tyr

Ala

Thr

Ile

Lys

95

Ala

Val

Gln

Gly

Thr

175

Ile

Thr

Asp

Gly

Asp

Ala

Glu

Phe

80

Asp

Phe

Leu

Ser

Ile

160

Ala

Ile

Tyr

Phe



Asn

225

Asn

Gly

Ala

Gln

210

Ala

Ala

His

Gln

Lys
290

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

<400>

Glu

Ser

Val

Val

275

Leu

3
315
PRT

Streptococcus equi ssp. Zooepidemicus

3

Asp Asp Tyr

1

His

Glu

Ala

Asn

65

Phe

Gln

Gln

His

50

Leu

Asp

Ile

Phe

35

Gln

Leu

Gln

Gly

Ile

Ala

260

Leu

Ser

Gln

Thr

20

Arg

Gly

Cys

Asn

Asn

Gly

245

Ile

Gly

Arg

Ser

Tyr

Trp

Gly

Lys
85

Leu

230

Met

Ser

Leu

Asn

Val

Asn

Tyr

Ala

70

Thr

215

Glu

Lys

Ala

Phe

Ala

Trp

Asn

Asp

55

Ala

Glu

Ala

Lys

Lys

Thr

280

Thr

Thr

Glu

40

Ile

Thr

Ile

Ile

Tyr

Lys

265

Leu

Glu

Lys

25

Asp

Thr

Ala

Glu

Tyr

Phe

250

Ile

Ser

Ala

10

Gly

Val

Lys

Gly

Ala
90

Val

235

Val

Glu

Ser

Tyr

Val

Ile

Ala

Asn

75

Tyr

220

Thr

Gly

Gly

Gly

Ala

Thr

His

Phe

60

Met

Leu

Asp

Ile

Glu

Lys
285

Lys

Pro

Ala

45

Asp

Leu

Ser

Ser

Asn

Asn

270

Asp

Glu

Leu

30

Pro

Gly

His

Lys

Asp

Ala

255

Ile

Ile

Val

15

Thr

Tyr

Lys

Trp

His
95

Ala

240

His

Gly

Trp

Pro

Pro

Leu

Asp

Trp

80

Pro



Glu

Ala

Tyr

Val

145

Asn

Lys

Gln

Asn

Leu

225

Asn

Tyr

Phe

Ile

Ser
305

Lys

Ala

Phe

130

Met

Val

Asp

Thr

Asp

210

Ala

Leu

Val

Val

Glu

290

Ser

Gln

Ile

115

Arg

Pro

Phe

Lys

Thr

195

Ile

Leu

Trp

Thr

Gly

275

Gly

Gly

Lys

100

Asp

Asp

Asp

Lys

Arg

180

Leu

Ser

Ser

Gly

Asp

260

Ile

Glu

Lys

Ile

Thr

Lys

Leu

Thr

165

Gly

Leu

Thr

His

Ala

245

Ser

Asn

Asn

Asp

Ile

Lys

Ala

Val

150

Gln

Gly

Thr

Ile

Thr

230

Asp

Asp

Ala

Ile

Ile
310

Phe

Asp

Phe

135

Leu

Ser

Ile

Ala

Ile

215

Tyr

Phe

Ala

His

Gly

295

Trp

Asn

Ser

120

Pro

Asp

Thr

Phe

Arg

200

Lys

Ala

Asn

Asn

Gly

280

Ala

Gln

Asn

105

Gln

Asn

Met

Asp

Asp

185

His

Gln

Asn

Ala

Ala

265

His

Gln

Lys

Gln

Thr

Leu

Phe

Val

170

Ala

Asp

Glu

Val

Glu

250

Ser

Val

Val

Leu

Glu

Asn

Ser

Ile

155

Asn

Val

Leu

Leu

Ser

235

Gly

Ile

Ala

Leu

Ser
315

Leu

Ser

Ala

140

Asn

Arg

Phe

Lys

Thr

220

Ile

Asn

Gly

Ile

Gly
300

Phe

Gln

125

Arg

Gly

Pro

Thr

Asn

205

Glu

Ser

Leu

Met

Ser

285

Leu

Asp
110

Leu

Gln

Tyr

Arg

190

Lys

Gly

His

Glu

Lys

270

Ala

Phe

Leu

Phe

Leu

Tyr

Gln

175

Gly

Gly

Arg

Val

Ala

255

Lys

Lys

Thr

Lys

Asn

Gly

Leu

160

Asp

Asp

Leu

Ala

Ile

240

Ile

Tyr

Lys

Leu



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

<400>

4
3
P

10
RT

Streptococcus pyogenes

4

Asp Ser Phe

1

Tyr

Phe

Gly

Cys

65

Asn

Lys

Asp

Glu

Asp

145

Asn

Gly

His

Thr

Trp

50

Gly

Lys

Ile

Thr

Lys

130

His

His

Ile

Val

Gln

35

Tyr

Ala

Asp

Asn

Lys

115

Ala

Val

Gly

Phe

Ser

Thr

20

Gly

Asp

Ala

Gln

Phe

100

Asn

Phe

Ile

Pro

Asp

Ala

Ser

Glu

Ile

Thr

Ile

85

Asn

His

Pro

Asp

Thr

165

Ala

Asn

Val

Asp

Thr

Ala

70

Lys

Gly

Gln

Tyr

Met

150

Pro

Val

Gln

Trp

Val

Lys

55

Gly

Arg

Glu

Leu

Leu

135

Phe

Val

Phe

Glu

Thr

Phe

40

Thr

Asn

Tyr

Gln

Asp

120

Ser

Ile

Lys

Thr

Ile

Lys

25

His

Phe

Met

Leu

Met

105

Ser

Thr

Asn

Glu

Arg

Arg

10

Gly

Ala

Asn

Leu

Glu

90

Phe

Lys

Lys

Gly

Gly

170

Gly

Tyr

Val

Pro

Gly

His

75

Glu

Asp

Leu

His

Tyr

155

Ser

Asp

Ser

Thr

Tyr

Lys

60

Trp

His

Val

Phe

Leu

140

Arg

Lys

Gln

Glu

Pro

Val

45

Asp

Trp

Pro

Lys

Glu

125

Gly

Leu

Asp

Ser

Val

Pro

30

Ala

Asp

Phe

Glu

Glu

110

Tyr

Val

Ser

Pro

Lys

Thr

15

Ala

Asn

Leu

Asp

Lys

95

Ala

Phe

Phe

Leu

Arg

175

Leu

Pro

Asn

Gln

Leu

Gln

80

Gln

Ile

Lys

Pro

Thr

160

Gly

Leu



Thr

Leu

Thr

225

Asp

Asp

Ser

Ile

Ser
305

Ser

Ile
210

Tyr

Phe

Ser

Ala

Gly

290

Trp

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

<400>

5
3
P

Streptococcus equi ssp. Zooepidemicus

5

Arg

195

Lys

Ala

Asp

Asn

Gly

275

Ala

Asn

49
RT

180

His

Lys

Asn

Ser

Ala

260

Lys

Gln

Gln

Asp

Glu

Val

Asn

245

Ser

Val

Val

Thr

Phe

Leu

Arg

230

Gly

Ile

Ala

Leu

Asn
310

Lys

Thr

215

Ile

Asn

Gly

Ile

Gly
295

Glu

200

Glu

Asn

Leu

Met

Ser

280

Leu

185

Lys

Gly

His

Lys

Lys

265

Ala

Phe

Asn

Lys

Val

Ala

250

Lys

Lys

Thr

Leu

Ala

Ile

235

Ile

Tyr

Glu

Leu

Lys

Leu

220

Asn

Tyr

Phe

Ile

Ser
300

Met Lys Thr Ile Ala Tyr Pro Asn Lys Pro His Ser

1

5

10

Leu Leu Thr Ala Ile Ala Ile Phe Ser Leu Ala Ser

20

25

Tyr Ala Asp Asp Tyr Gln Arg Asn Ala Thr Glu Ala

35

40

Glu

205

Leu

Val

Val

Lys

285

Thr

Leu

Ser

Tyr
45

190

Ile

Leu

Trp

Thr

Gly

270

Glu

Gly

Ser

Ser

Ser

Gly

Asp

255

Val

Asp

Gln

Ala
15

Asp

His

Ala

240

Ser

Asn

Asn

Asp

Gly

Asn Ile Thr

30

Ala Lys Glu



Val

Thr

65

Tyr

Lys

Trp

His

Leu

145

Phe

Leu

Tyr

Gln

Gly

225

Gly

Arg

Pro

50

Pro

Leu

Asp

Trp

Pro

130

Lys

Asn

Gly

Leu

Asp

210

Asp

Leu

Ala

His

Glu

Ala

Asn

Phe

115

Glu

Ala

Tyr

Val

Asn

195

Lys

Gln

Asn

Leu

Gln

Gln

His

Leu

100

Asp

Lys

Ala

Phe

Met

180

Val

Asp

Thr

Asp

Ala
260

Ile

Phe

Gln

85

Leu

Gln

Gln

Ile

Arg

165

Pro

Phe

Lys

Thr

Ile

245

Leu

Thr

Arg

70

Gly

Cys

Asn

Lys

Asp

150

Asp

Asp

Lys

Arg

Leu

230

Ser

Ser

Ser

55

Tyr

Trp

Gly

Lys

Ile

135

Thr

Lys

Leu

Thr

Gly

215

Leu

Thr

His

Val

Asn

Tyr

Ala

Thr

120

Ile

Lys

Ala

Val

Gln

200

Gly

Thr

Ile

Thr

Trp

Asn

Asp

Ala

105

Glu

Phe

Asp

Phe

Leu

185

Ser

Ile

Ala

Ile

Tyr
265

Thr

Glu

Ile

90

Thr

Ile

Asn

Ser

Pro

170

Asp

Thr

Phe

Arg

Lys

250

Ala

Lys

Asp

75

Thr

Ala

Glu

Asn

Gln

155

Asn

Met

Asp

Asp

His

235

Gln

Asn

Gly

60

Val

Lys

Gly

Ala

Gln

140

Thr

Leu

Phe

Val

Ala

220

Asp

Glu

Val

Val

Ile

Ala

Asn

Tyr

125

Glu

Asn

Ser

Ile

Asn

205

Val

Leu

Leu

Ser

Thr

His

Phe

Met

110

Leu

Leu

Ser

Ala

Asn

190

Arg

Phe

Lys

Thr

Ile
270

Pro

Ala

Asp

95

Leu

Ser

Phe

Gln

Arg

175

Gly

Pro

Thr

Asn

Glu

255

Ser

Leu

Pro

80

Gly

His

Lys

Asp

Leu

160

Gln

Tyr

Tyr

Arg

Lys

240

Gly

His



Val

Ala

Lys

305

Lys

Thr

Ile

Ile

290

Tyr

Lys

Leu

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

<400>

Asn
275

Tyr

Phe

Ile

Ser

6
339
PRT

Leu

Val

Val

Glu

Ser
340

Trp

Thr

Gly

Gly

325

Gly

Gly

Asp

Ile

310

Glu

Lys

Ala

Ser

295

Asn

Asn

Asp

Asp

280

Asp

Ala

Ile

Ile

Streptococcus pyogenes

6

Met Arg Lys

1

Thr

Ser

Thr

Gly

65

Asp

Ala

Leu

Ala

Ser

50

Glu

Ile

Thr

Phe

Asn

35

Val

Asp

Thr

Ala

Arg

Val

20

Gln

Trp

Val

Lys

Gly

Cys

Leu

Glu

Thr

Phe

Thr

85

Asn

Tyr

Ser

Ile

Lys

His

70

Phe

Met

Ser

Val

Arg

Gly

55

Ala

Asn

Leu

Thr

Asp

Tyr

40

Val

Pro

Gly

His

Phe

Ala

His

Gly

Trp
345

Ser

Arg

25

Ser

Thr

Tyr

Lys

Trp

Asn

Asn

Gly

Ala

330

Gln

Ala

10

Gly

Glu

Pro

Val

Asp

90

Trp

Ala

Ala

His

315

Gln

Lys

Ala

Val

Val

Pro

Ala

75

Asp

Phe

Glu

Ser

300

Val

Val

Leu

Val

Ile

Thr

Ala

60

Asn

Leu

Asp

Gly

285

Ile

Ala

Leu

Ser

Leu

Ala

Pro

45

Asn

Gln

Leu

Gln

Asn

Gly

Ile

Gly

Ala

Asp

30

Tyr

Phe

Gly

Cys

Asn

Leu

Met

Ser

Leu
335

Ala

15

Ser

His

Thr

Trp

Gly

95

Lys

Glu

Lys

Ala

320

Phe

Val

Phe

Val

Gln

Tyr

80

Ala

Asp



Gln

Phe

Asn

145

Phe

Ile

Pro

Asp

His

225

Lys

Asn

Ser

Ala

Lys
305

Ile

Asn

130

His

Pro

Asp

Thr

Ala

210

Asp

Glu

Val

Asn

Ser

290

Val

Lys

115

Gly

Gln

Tyr

Met

Pro

195

Val

Phe

Leu

Arg

Gly

275

Ile

Ala

100

Arg

Glu

Leu

Leu

Phe

180

Val

Phe

Lys

Thr

Ile

260

Asn

Gly

Ile

Tyr

Gln

Asp

Ser

165

Ile

Lys

Thr

Glu

Glu

245

Asn

Leu

Met

Ser

Leu

Met

Ser

150

Thr

Asn

Glu

Arg

Lys

230

Gly

His

Lys

Lys

Ala
310

Glu

Phe

135

Lys

Lys

Gly

Gly

Gly

215

Asn

Lys

Val

Ala

Lys

295

Lys

Glu

120

Asp

Leu

His

Tyr

Ser

200

Asp

Leu

Ala

Ile

Ile

280

Tyr

Glu

105

His

Val

Phe

Leu

Arg

185

Lys

Gln

Lys

Leu

Asn

265

Tyr

Phe

Ile

Pro

Lys

Glu

Gly

170

Leu

Asp

Ser

Glu

Gly

250

Leu

Val

Val

Lys

Glu

Glu

Tyr

155

Val

Ser

Pro

Lys

Ile

235

Leu

Trp

Thr

Gly

Glu
315

Lys

Ala

140

Phe

Phe

Leu

Arg

Leu

220

Ser

Ser

Gly

Asp

Val

300

Asp

Gln

125

Ile

Lys

Pro

Thr

Gly

205

Leu

Asp

His

Ala

Ser

285

Asn

Asn

110

Lys

Asp

Glu

Asp

Asn

190

Gly

Thr

Leu

Thr

Asp

270

Asp

Ser

Ile

Ile

Thr

Lys

His

175

His

Ile

Ser

Ile

Tyr

255

Phe

Ser

Ala

Gly

Asn

Lys

Ala

160

Val

Gly

Phe

Arg

Lys

240

Ala

Asp

Asn

Gly

Ala
320



Gln Val Leu Gly Leu Phe Thr Leu Ser Thr Gly Gln Asp Ser Trp Asn

Gln Thr Asn

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

<400>

7
3
P

Streptococcus equi ssp. Zooepidemicus

7

13
RT

Met Asp Asp Tyr

1

Pro

Gln

Gln

Leu

65

Gln

Gln

Ile

Arg

Pro
145

His

Phe

Gly

50

Cys

Asn

Lys

Asp

Asp

130

Asp

Gln

Thr

35

Trp

Gly

Lys

Ile

Thr

115

Lys

Leu

Ile

20

Gln

Tyr

Ala

Thr

Ile

100

Lys

Ala

Val

325

Gln

Thr

Gly

Asp

Ala

Glu

85

Phe

Asp

Phe

Leu

Arg

Ser

Glu

Ile

Thr

70

Ile

Arg

Ser

Pro

Asp
150

Asn

Val

Asp

Thr

55

Ala

Glu

Asn

Gln

Asn

135

Met

Ala

Trp

Val

40

Lys

Gly

Ala

Gln

Thr

120

Leu

Phe

Thr

Thr

25

Ile

Ala

Asn

Tyr

Glu

105

Asn

Ser

Ile

330

Glu

10

Lys

His

Phe

Met

Leu

90

Leu

Ser

Ala

Asn

Ala

Gly

Ala

Asp

Leu

75

Ser

Phe

Gln

Arg

Gly
155

Tyr

Val

Pro

Gly

60

His

Lys

Asp

Leu

Gln

140

Tyr

Ala

Thr

Tyr

45

Lys

Trp

His

Leu

Phe

125

Leu

Tyr

Lys

Pro

30

Leu

Asp

Trp

Pro

Lys

110

Asn

Gly

Leu

335

Glu

15

Pro

Ala

Asn

Phe

Glu

95

Ala

Tyr

Val

Asn

Val

Glu

His

Leu

Asp

80

Lys

Ala

Phe

Met

Val
160



Phe

Lys

Thr

Ile

Leu

225

Trp

Thr

Gly

Gly

Gly
305

Lys

Arg

Leu

Ser

210

Ser

Gly

Asp

Ile

Glu

290

Lys

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

<400>

8
3
p

Streptococcus equi ssp. Zooepidemicus

8

Thr

Gly

Leu

195

Thr

His

Ala

Ser

Asn

275

Asn

Asp

13
RT

Gln

Gly

180

Thr

Ile

Thr

Asp

Asp

260

Ala

Ile

Ile

Ser

165

Ile

Ala

Ile

Tyr

Phe

245

Ala

His

Gly

Trp

Thr

Phe

Arg

Lys

Ala

230

Asn

Asn

Gly

Ala

Gln
310

Asp

Asp

His

Gln

215

Asn

Ala

Ala

His

Gln

295

Lys

Val

Ala

Asp

200

Glu

Val

Glu

Ser

Val

280

Val

Leu

Asn

Val

185

Leu

Leu

Ser

Gly

Ile

265

Ala

Leu

Ser

Arg

170

Phe

Lys

Thr

Ile

Asn

250

Gly

Ile

Gly

Pro

Thr

Asn

Glu

Ser

235

Leu

Met

Ser

Leu

Tyr

Arg

Lys

Gly

220

His

Glu

Lys

Ala

Phe
300

Gln

Gly

Gly

205

Arg

Val

Ala

Lys

Lys

285

Thr

Asp

Asp

190

Leu

Ala

Ile

Ile

Tyr

270

Lys

Leu

Lys

175

Gln

Asn

Leu

Asn

Tyr

255

Phe

Ile

Ser

Asp

Thr

Asp

Ala

Leu

240

Val

Val

Glu

Ser

Met Asp Asp Tyr Gln Arg Asn Ala Thr Glu Ala Tyr Ala Lys Glu Val

1

5

10

15

Pro His Gln Ile Thr Ser Val Trp Thr Lys Gly Val Thr Pro Pro Glu



Gln

Gln

Leu

65

Gln

Gln

Ile

Arg

Pro

145

Phe

Lys

Thr

Ile

Leu
225

Phe

Gly

50

Cys

Asn

Lys

Asp

Asp

130

Asp

Lys

Arg

Leu

Ser

210

Ser

Thr

35

Trp

Gly

Lys

Ile

Thr

115

Lys

Leu

Thr

Gly

Leu

195

Thr

His

20

Gln

Tyr

Ala

Thr

Ile

100

Lys

Ala

Val

Gln

Gly

180

Thr

Ile

Thr

Gly

Asp

Ala

Glu

85

Phe

Asp

Phe

Leu

Ser

165

Ile

Ala

Ile

Tyr

Glu

Ile

Thr

70

Ile

Arg

Ser

Pro

Asp

150

Thr

Phe

Arg

Lys

Ala
230

Asp

Thr

55

Ala

Glu

Asn

Gln

Asn

135

Met

Asp

Asp

His

Gln

215

Asn

Val

40

Lys

Gly

Ala

Gln

Thr

120

Leu

Phe

Val

Ala

Asp

200

Glu

Val

25

Ile

Ala

Asn

Tyr

Glu

105

Asn

Ser

Ile

Asn

Val

185

Leu

Leu

Ser

His

Phe

Met

Leu

90

Leu

Ser

Ala

Asn

Arg

170

Phe

Lys

Thr

Ile

Ala

Asp

Leu

75

Ser

Phe

Gln

Arg

Gly

155

Pro

Thr

Asn

Glu

Ser
235

Pro

Gly

60

His

Lys

Asp

Leu

Gln

140

Tyr

Tyr

Arg

Lys

Gly

220

His

Tyr

45

Lys

Trp

His

Leu

Phe

125

Leu

Tyr

Gln

Gly

Gly

205

Arg

Val

30

Leu

Asp

Trp

Pro

Lys

110

Asn

Gly

Leu

Asp

Asn

190

Leu

Ala

Ile

Ala

Asn

Phe

Glu

95

Ala

Tyr

Val

Asn

Lys

175

Gln

Asn

Leu

Asn

His

Leu

Asp

80

Lys

Ala

Phe

Met

Val

160

Asp

Thr

Asp

Ala

Leu
240



Trp Gly

Thr Asp

Gly Ile

Gly Glu
290

Gly Lys
305

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

Pro His

Gln Phe

Gln Gly
50

Leu Cys
65

Gln Asn

Gln Lys

Ala Asp Phe Asn Ala Glu Gly Asn Leu Glu
245 250

Ser Asp Ala Asn Ala Ser Ile Gly Met Lys
260 265

Asn Ala His Gly His Val Ala Ile Ser Ala
275 280

Asn Ile Gly Ala Gln Val Leu Gly Leu Phe
295 300

Asp Ile Trp Gln Lys Leu Ser
310

9

322

PRT

Streptococcus equi ssp. Zooepidemicus

9

Asp Tyr Gln Arg Asn Ala Thr Glu Ala Tyr

Gln Ile Thr Ser Val Trp Thr Lys Gly Val
20 25

Thr Gln Gly Glu Asp Val Ile His Ala Pro
35 40

Trp Tyr Asp Ile Thr Lys Ala Phe Asn Gly
55 60

Gly Ala Ala Thr Ala Gly Asn Met Leu His
70 75

Lys Thr Glu Ile Glu Ala Tyr Leu Ser Lys
85 90

Ile Ile Phe Arg Asn Gln Glu Leu Phe Asp
100 105

Ala

Lys

Lys

285

Thr

Ala

Thr

Tyr

45

Lys

Trp

His

Leu

Ile

Tyr

270

Lys

Leu

Lys

Pro

30

Leu

Asp

Trp

Pro

Lys
110

Tyr

255

Phe

Ile

Ser

Glu
15

Pro

Ala

Asp

Phe

Glu

95

Ala

Val

Val

Glu

Ser

Val

Glu

His

Leu

Asp

80

Lys

Ala



Ile

Arg

Pro

145

Phe

Lys

Thr

Ile

Leu

225

Trp

Thr

Gly

Gly

Gly
305

Asp

Asp

130

Asp

Lys

Arg

Leu

Ser

210

Ser

Gly

Asp

Ile

Glu

290

Lys

Thr

115

Lys

Leu

Thr

Gly

Leu

195

Thr

His

Ala

Ser

Asn

275

Asn

Asp

Lys

Ala

Val

Gln

Gly

180

Thr

Ile

Thr

Asp

Asp

260

Ala

Ile

Ile

Asp

Phe

Leu

Ser

165

Ile

Ala

Ile

Tyr

Phe

245

Ala

His

Gly

Trp

Ser

Pro

Asp

150

Thr

Phe

Arg

Lys

Ala

230

Asn

Asn

Gly

Ala

Gln
310

Gln

Asn

135

Met

Asp

Asp

His

Gln

215

Asn

Ala

Ala

His

Gln

295

Lys

Thr

120

Leu

Phe

Val

Ala

Asp

200

Glu

Val

Glu

Ser

Val

280

Val

Leu

Asn

Ser

Ile

Asn

Val

185

Leu

Leu

Ser

Gly

Ile

265

Ala

Leu

Ser

Ser

Ala

Asn

Arg

170

Phe

Lys

Thr

Ile

Asn

250

Gly

Ile

Gly

Gly

Gln

Arg

Gly

155

Pro

Thr

Asn

Glu

Ser

235

Leu

Met

Ser

Leu

Gly
315

Leu

Gln

140

Tyr

Tyr

Arg

Lys

Gly

220

His

Glu

Lys

Ala

Phe

300

Gly

Phe

125

Leu

Tyr

Gln

Gly

Gly

205

Arg

Val

Ala

Lys

Lys

285

Thr

His

Asn

Gly

Leu

Asp

Asn

190

Leu

Ala

Ile

Ile

Tyr

270

Lys

Leu

His

Tyr

Val

Asn

Lys

175

Gln

Asn

Leu

Asn

Tyr

255

Phe

Ile

Ser

His

Phe

Met

Val

160

Asp

Thr

Asp

Ala

Leu

240

Val

Val

Glu

Ser

His
320



His His

<21e> 10
<211> 313
<212> PRT
<213> Streptococcus equi ssp. Zooepidemicus

<400> 10
Met Asp Asp Tyr Gln Arg Asn Ala Thr Glu Ala Tyr Ala Lys Glu Val
1 5 10 15

Pro His Gln Ile Thr Ser Val Trp Thr Lys Gly Val Thr Pro Pro Glu
20 25 30

Gln Phe Thr Gln Gly Glu Asp Val Ile His Ala Pro Tyr Leu Ala His
35 40 45

Gln Gly Trp Tyr Asp Ile Thr Lys Ala Phe Asn Gly Lys Asp Asp Leu
50 55 60

Leu Cys Gly Ala Ala Thr Ala Gly Asn Met Leu His Trp Trp Phe Asp
65 70 75 80

Gln Asn Lys Thr Glu Ile Glu Ala Tyr Leu Ser Lys His Pro Glu Lys
85 90 95

Gln Lys Ile Ile Phe Arg Asn Gln Glu Leu Phe Asp Leu Lys Ala Ala
100 105 110

Ile Asp Thr Lys Asp Ser Gln Thr Asn Ser Gln Leu Phe Asn Tyr Phe
115 120 125

Arg Asp Lys Ala Phe Pro Asn Leu Ser Ala Arg Gln Leu Gly Val Met
130 135 140

Pro Asp Leu Val Leu Asp Met Phe Ile Asn Gly Tyr Tyr Leu Asn Val
145 150 155 160

Phe Lys Thr Gln Ser Thr Asp Val Asn Arg Pro Tyr Gln Asp Lys Asp
165 170 175



Lys

Thr

Ile

Leu

225

Trp

Thr

Gly

Gly

Gly
305

Arg

Leu

Ser

210

Ser

Gly

Asp

Ile

Glu

290

Lys

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

<400>

Gly

Leu

195

Thr

His

Ala

Ser

Asn

275

Asn

Asp

11
302
PRT

Streptococcus equi ssp. Zooepidemicus

11

Gly

180

Thr

Ile

Thr

Asp

Asp

260

Ala

Ile

Ile

Ile

Ala

Ile

Tyr

Phe

245

Ala

His

Gly

Trp

Phe

Arg

Lys

Ala

230

Asn

Asn

Gly

Ala

Gln
310

Asp

His

Gln

215

Asn

Ala

Ala

His

Gln

295

Lys

Ala

Asp

200

Glu

Val

Glu

Ser

Val

280

Val

Leu

Val

185

Leu

Leu

Ser

Gly

Ile

265

Ala

Leu

Ser

Phe

Lys

Thr

Ile

Asn

250

Gly

Ile

Gly

Thr

Asn

Glu

Ser

235

Leu

Met

Ser

Leu

Arg

Lys

Gly

220

His

Glu

Lys

Ala

Phe
300

Met Ser Val Trp Thr Lys Gly Val Thr Pro Pro Glu

1

5

10

Gly Glu Asp Val Ile His Ala Pro Tyr Leu Ala His

20

25

Asp Ile Thr Lys Ala Phe Asn Gly Lys Asp Asp Leu

35

40

Gly Asn
190

Gly Leu
205

Arg Ala

Val Ile

Ala Ile

Lys Tyr

270

Lys Lys
285

Thr Leu

Gln Phe

Gln

Asn

Leu

Asn

Tyr

255

Phe

Ile

Ser

Thr
15

Thr

Asp

Ala

Leu

240

Val

Val

Glu

Ser

Gln

Gln Gly Trp Tyr

30

Leu Cys Gly Ala

45



Ala

Glu

65

Phe

Asp

Phe

Leu

Ser

145

Ile

Ala

Ile

Tyr

Phe

225

Ala

Thr

50

Ile

Arg

Ser

Pro

Asp

130

Thr

Phe

Arg

Lys

Ala

210

Asn

Asn

Ala

Glu

Asn

Gln

Asn

115

Met

Asp

Asp

His

Gln

195

Asn

Ala

Ala

Gly

Ala

Gln

Thr

100

Leu

Phe

Val

Ala

Asp

180

Glu

Val

Glu

Ser

Asn

Tyr

Glu

85

Asn

Ser

Ile

Asn

Val

165

Leu

Leu

Ser

Gly

Ile
245

Met

Leu

70

Leu

Ser

Ala

Asn

Arg

150

Phe

Lys

Thr

Ile

Asn

230

Gly

Leu

55

Ser

Phe

Gln

Arg

Gly

135

Pro

Thr

Asn

Glu

Ser

215

Leu

Met

His

Lys

Asp

Leu

Gln

120

Tyr

Tyr

Arg

Lys

Gly

200

His

Glu

Lys

Trp

His

Leu

Phe

105

Leu

Tyr

Gln

Gly

Gly

185

Arg

Val

Ala

Lys

Trp

Pro

Lys

90

Asn

Gly

Leu

Asp

Asn

170

Leu

Ala

Ile

Ile

Tyr
250

Phe

Glu

75

Ala

Tyr

Val

Asn

Lys

155

Gln

Asn

Leu

Asn

Tyr

235

Phe

Asp

60

Ala

Phe

Met

Val

140

Asp

Thr

Asp

Ala

Leu

220

Val

Val

Gln

Gln

Ile

Arg

Pro

125

Phe

Lys

Thr

Ile

Leu

205

Trp

Thr

Gly

Asn

Lys

Asp

Asp

110

Asp

Lys

Arg

Leu

Ser

190

Ser

Gly

Asp

Ile

Lys

Ile

Thr

95

Lys

Leu

Thr

Gly

Leu

175

Thr

His

Ala

Ser

Asn
255

Thr

Ile

80

Lys

Ala

Val

Gln

Gly

160

Thr

Ile

Thr

Asp

Asp

240

Ala



His Gly His Val Ala Ile Ser Ala Lys

260

265

Gly Ala Gln Val Leu Gly Leu Phe Thr

275

280

Trp Gln Lys Leu Ser Gly Gly Gly His

290

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

<400>

12
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PRT

Streptococcus equi ssp. Zooepidemicus

12

Met Asp Asp

1

Pro

Gln

Gln

Leu

65

Gln

Gln

Ile

Arg

His

Phe

Gly

50

Gly

Asn

Lys

Asp

Asp
130

Gln

Thr

35

Trp

Gly

Lys

Ile

Thr

115

Lys

Tyr

Ile

20

Gln

Tyr

Ala

Thr

Ile

100

Lys

Ala

Gln

Thr

Gly

Asp

Ala

Glu

85

Phe

Asp

Phe

Arg

Ser

Glu

Ile

Thr

70

Ile

Arg

Ser

Pro

295

Asn

Val

Asp

Thr

55

Ala

Glu

Asn

Gln

Asn
135

Ala

Trp

Val

40

Lys

Gly

Ala

Gln

Thr

120

Leu

Thr

Thr

25

Ile

Ala

Asn

Tyr

Glu

105

Asn

Ser

Lys Ile Glu

Leu Ser Ser

His His His

Glu

10

Lys

His

Phe

Met

Leu

90

Leu

Ser

Ala

Ala

Gly

Ala

Asn

Leu

75

Ser

Phe

Gln

Arg

300

Tyr

Val

Pro

Gly

60

His

Lys

Asp

Leu

Gln
140

Gly

Gly

285

His

Ala

Thr

Tyr

45

Lys

Trp

His

Leu

Phe

125

Leu

Glu Asn Ile

270

Lys

His

Lys

Pro

30

Leu

Asp

Trp

Pro

Lys

110

Asn

Gly

Asp

Glu

15

Pro

Ala

Asp

Phe

Glu

95

Ala

Tyr

Val

Ile

Val

Glu

His

Leu

Asp

80

Lys

Ala

Phe

Met



Pro

145

Phe

Lys

Thr

Ile

Leu

225

Trp

Thr

Gly

Gly

Gly

305

His

Asp

Lys

Arg

Leu

Ser

210

Ser

Gly

Asp

Ile

Glu

290

Lys

His

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

Leu

Thr

Gly

Leu

195

Thr

His

Ala

Ser

Asn

275

Asn

Asp

13
320
PRT

Val

Gln

Gly

180

Thr

Ile

Thr

Asp

Asp

260

Ala

Ile

Ile

Leu

Ser

165

Ile

Ala

Ile

Tyr

Phe

245

Ala

His

Gly

Trp

Asp

150

Thr

Phe

Arg

Lys

Ala

230

Asn

Asn

Gly

Ala

Gln
310

Met

Asp

Asp

His

Gln

215

Asn

Ala

Ala

His

Gln

295

Lys

Phe

Val

Ala

Asp

200

Glu

Val

Glu

Ser

Val

280

Val

Leu

Streptococcus pyogenes

Ile

Asn

Val

185

Leu

Leu

Ser

Gly

Ile

265

Ala

Leu

Ser

Asn

Arg

170

Phe

Lys

Thr

Ile

Asn

250

Gly

Ile

Gly

Gly

Gly

155

Pro

Thr

Asn

Glu

Ser

235

Leu

Met

Ser

Leu

Gly
315

Tyr

Tyr

Arg

Lys

Gly

220

His

Glu

Lys

Ala

Phe

300

Gly

Tyr

Gln

Gly

Gly

205

Arg

Val

Ala

Lys

Lys

285

Thr

His

Leu

Asp

Asn

190

Leu

Ala

Ile

Ile

Tyr

270

Lys

Leu

His

Asn

Lys

175

Gln

Asn

Leu

Asn

Tyr

255

Phe

Ile

Ser

His

Val

160

Asp

Thr

Asp

Ala

Leu

240

Val

Val

Glu

Ser

His
320



<400>

13

Met Asp Ser

1

Pro

Asn

Gln

Leu

65

Gln

Gln

Ile

Lys

Pro

145

Thr

Gly

Leu

Tyr

Phe

Gly

50

Cys

Asn

Lys

Asp

Glu

130

Asp

Asn

Gly

Thr

His

Thr

35

Trp

Gly

Lys

Ile

Thr

115

Lys

His

His

Ile

Ser
195

Phe

Val

20

Gln

Tyr

Ala

Asp

Asn

100

Lys

Ala

Val

Gly

Phe

180

Arg

Ser

Thr

Gly

Asp

Ala

Gln

85

Phe

Asn

Phe

Ile

Pro

165

Asp

His

Ala

Ser

Glu

Ile

Thr

70

Ile

Asn

His

Pro

Asp

150

Thr

Ala

Asp

Asn

Val

Asp

Thr

55

Ala

Lys

Gly

Gln

Tyr

135

Met

Pro

Val

Phe

Gln

Trp

Val

40

Lys

Gly

Arg

Glu

Leu

120

Leu

Phe

Val

Phe

Lys
200

Glu

Thr

25

Phe

Thr

Asn

Tyr

Gln

105

Asp

Ser

Ile

Lys

Thr

185

Glu

Ile

10

Lys

His

Phe

Met

Leu

90

Met

Ser

Thr

Asn

Glu

170

Arg

Lys

Arg

Gly

Ala

Asn

Leu

75

Glu

Phe

Lys

Lys

Gly

155

Gly

Gly

Asn

Tyr

Val

Pro

Gly

60

His

Glu

Asp

Leu

His

140

Tyr

Ser

Asp

Leu

Ser

Thr

Tyr

45

Lys

Trp

His

Val

Phe

125

Leu

Arg

Lys

Gln

Lys
205

Glu

Pro

30

Val

Asp

Trp

Pro

Lys

110

Glu

Gly

Leu

Asp

Ser

190

Glu

Val

15

Pro

Ala

Asp

Phe

Glu

95

Glu

Tyr

Val

Ser

Pro

175

Lys

Ile

Thr

Ala

Asn

Leu

Asp

80

Lys

Ala

Phe

Phe

Leu

160

Arg

Leu

Ser



Asp Leu
210

His Thr
225

Ala Asp

Ser Asp

Asn Ser

Asn Ile
290

Asp Ser
305

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

Pro His

Pro Glu

Leu Ala
50

Asp Asn
65

Ile Lys Lys Glu Leu Thr Glu Gly Lys Ala
215 220

Tyr Ala Asn Val Arg Ile Asn His Val Ile
230 235

Phe Asp Ser Asn Gly Asn Leu Lys Ala Ile
245 250

Ser Asn Ala Ser Ile Gly Met Lys Lys Tyr
260 265

Ala Gly Lys Val Ala Ile Ser Ala Lys Glu
275 280

Gly Ala Gln Val Leu Gly Leu Phe Thr Leu
295 300

Trp Asn Gln Thr Asn Gly Gly Gly His His
310 315

14
325
PRT
Streptococcus equi ssp. Zooepidemicus

14
Asp Tyr Gln Arg Asn Ala Thr Glu Ala Tyr
5 10

Gln Ile Thr Ser Val Trp Thr Lys Gly Val
20 25

Gln Phe Arg Tyr Asn Asn Glu Asp Val Ile
35 40

His Gln Gly Trp Tyr Asp Ile Thr Lys Ala
55 60

Leu Leu Cys Gly Ala Ala Thr Ala Gly Asn
70 75

Leu

Asn

Tyr

Phe

Ile

285

Ser

His

Ala

Thr

His

45

Phe

Met

Gly

Leu

Val

Val

270

Lys

Thr

His

Lys

Pro

30

Ala

Asp

Leu

Leu

Trp

Thr

255

Gly

Glu

Gly

His

Glu

15

Leu

Pro

Gly

His

Ser

Gly

240

Asp

Val

Asp

Gln

His
320

Val

Thr

Tyr

Lys

Trp
80



Trp

Pro

Lys

Asn

Gly

145

Leu

Asp

Asp

Leu

Ala

225

Ile

Ile

Tyr

Lys

Phe

Glu

Ala

Tyr

130

Val

Asn

Lys

Gln

Asn

210

Leu

Asn

Tyr

Phe

Ile

Asp

Lys

Ala

115

Phe

Met

Val

Asp

Thr

195

Asp

Ala

Leu

Val

Val

275

Glu

Gln

Gln

100

Ile

Arg

Pro

Phe

Lys

180

Thr

Ile

Leu

Trp

Thr

260

Gly

Gly

Asn

85

Lys

Asp

Asp

Asp

Lys

165

Arg

Leu

Ser

Ser

Gly

245

Asp

Ile

Glu

Lys

Ile

Thr

Lys

Leu

150

Thr

Gly

Leu

Thr

His

230

Ala

Ser

Asn

Asn

Thr

Ile

Lys

Ala

135

Val

Gln

Gly

Thr

Ile

215

Thr

Asp

Asp

Ala

Ile

Glu

Phe

Asp

120

Phe

Leu

Ser

Ile

Ala

200

Ile

Tyr

Phe

Ala

His

280

Gly

Ile

Asn

105

Ser

Pro

Asp

Thr

Phe

185

Arg

Lys

Ala

Asn

Asn

265

Gly

Ala

Glu

90

Asn

Gln

Asn

Met

Asp

170

Asp

His

Gln

Asn

Ala

250

Ala

His

Gln

Ala

Gln

Thr

Leu

Phe

155

Val

Ala

Asp

Glu

Val

235

Glu

Ser

Val

Val

Tyr

Glu

Asn

Ser

140

Ile

Asn

Val

Leu

Leu

220

Ser

Gly

Ile

Ala

Leu

Leu

Leu

Ser

125

Ala

Asn

Arg

Phe

Lys

205

Thr

Ile

Asn

Gly

Ile

285

Gly

Ser

Phe

110

Gln

Arg

Gly

Pro

Thr

190

Asn

Glu

Ser

Leu

Met

270

Ser

Leu

Lys

95

Asp

Leu

Gln

Tyr

Tyr

175

Arg

Lys

Gly

His

Glu

255

Lys

Ala

Phe

His

Leu

Phe

Leu

Tyr

160

Gln

Gly

Gly

Arg

Val

240

Ala

Lys

Lys

Thr



290

295

300

Leu Ser Ser Gly Lys Asp Ile Trp Gln Lys Leu Ser Gly Gly Gly His
310

305

His His His His His

<210> 15
<211> 20
<212> PRT
<213>

<400> 15

325

315

Streptococcus equi ssp. Zooepidemicus

320

Asp Asp Tyr Gln Arg Asn Ala Thr Glu Ala Tyr Ala Lys Glu Val Pro

1

5

His Gln Ile Thr

<210> 16

<211> 969
<212> DNA
<213>

<400> 16
atggacgatt

acttctgtat
atccatgcgc
aaggataatc
caaaataaaa
tttcgtaacc
aatagtcagc
ctcggggtta
tttaaaacac
attttcgatg

ttaaaaaata

20

accaaaggaa
ggaccaaagg
catatcttgc
tcttgtgtgg
cagagattga
aagagctatt
tttttaatta
tgcctgatct
agtctactga
ctgttttcac

aaggactaaa

tgctacggaa
tgttacacca
tcatcaaggc
cgcagcaacg
agcctattta
tgatttgaaa
ttttagagat
tgttctagat
tgtcaatcga
cagaggagat

tgacatcagc

10

Streptococcus equi ssp. Zooepidemicus

gcttatgcca
cccgagcagt
tggtacgata
gcaggtaata
agtaaacacc
gctgctatcg
aaagcctttc
atgtttatca
ccttatcagg
cagacaacgc

accattatca

aagaagtacc
ttactcaagg
tcaccaaggc
tgctgcattg
ctgaaaagca
ataccaagga
caaatctatc
atggttacta
acaaggacaa
tcttgacagc

agcaagaact

15

acatcagatc
tgaagatgtg
cttcgatggg
gtggtttgat
aaaaatcatt
cagtcaaacc
agcacgtcaa
cttaaatgtg
acgaggtggt

tcgtcatgat

gactgaagga

60

120

180

240

300

360

420

480

540

600

660



agagcccttg
tggggagctg
gctaatgcegt
gccatttctg
acgctttcca
caccactaa

<210> 17

<211> 969
<212> DNA

<213>

<400> 17
atggacgatt

acttctgtat
atccatgcgc
aaggataatc
caaaataaaa
tttcgtaacc
aatagtcagc
ctcggggtta
tttaaaacac
attttcgatg
ttaaaaaata
agagcccttg
tggggagctg
gctaatgcegt
gccatttctg
acgctttcca

caccactaa

ctttatcaca
attttaatgc
ctattggtat

Cccaagaaaat

gtggcaagga

accaaaggaa
ggaccaaagg
catatcttgc
tcttgtgtgg
cagagattga
aagagctatt
tttttaatta
tgcctgatct
agtctactga
ctgttttcac
aaggactaaa
ctttatcaca
attttaatgc
ctattggtat

ccaagaaaat

gtggcaagga

tacctacgcc
tgaaggaaac
gaaaaaatat
agaaggagaa

catttggcag

tgctacggaa
tgttacacca
tcatcaaggc
cgcagcaacg
agcctattta
tgatttgaaa
ttttagagat
tgttctagat
tgtcaatcga
cagaggaaac
tgacatcagc
tacctacgcc
tgaaggaaac
gaaaaaatat
agaaggagaa

catttggcag

aatgttagca
cttgaggcca
tttgtcggca
aacattggcg

aaactgagcg

Streptococcus equi ssp. Zooepidemicus

gcttatgcca
cccgagcagt
tggtacgata
gcaggtaata
agtaaacacc
gctgctatcg
aaagcctttc
atgtttatca
ccttatcagg
cagacaacgc
accattatca
aatgttagca
cttgaggcca
tttgtcggca
aacattggcg

aaactgagcg

ttagccatgt
tctatgtcac
ttaatgctca

ctcaagtatt

gcggtggeca

aagaagtacc
ttactcaagg
tcaccaaggc
tgctgcattg
ctgaaaagca
ataccaagga
caaatctatc
atggttacta
acaaggacaa
tcttgacagc
agcaagaact
ttagccatgt
tctatgtcac
ttaatgctca

ctcaagtatt

gcggtggecea

gattaacttg
agactcagat
tggacatgtc
aggcttattt

tcatcaccat

acatcagatc
tgaagatgtg
cttcgatggg
gtggtttgat
aaaaatcatt
cagtcaaacc
agcacgtcaa
cttaaatgtg
acgaggtggt
tcgtcatgat
gactgaagga
gattaacttg
agactcagat
tggacatgtc
aggcttattt

tcatcaccat

720

780

840

900

960

969

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

969



<210> 18

<211> 969
<212> DNA
<213>

<400> 18
atggacgatt

acttctgtat
atccatgcgc
aaggatgatc
caaaataaaa
tttcgtaacc
aatagtcagc
ctcggggtta
tttaaaacac
attttcgatg
ttaaaaaata
agagcccttg
tggggagctg
gctaatgcegt
gccatttctg
acgctttcca
caccactaa

<210> 19

<211> 942
<212> DNA
<213>

<400> 19

accaaaggaa
ggaccaaagg
catatcttgc
tcttgtgtgg
cagagattga
aagagctatt
tttttaatta
tgcctgatct
agtctactga
ctgttttcac
aaggactaaa
ctttatcaca
attttaatgc
ctattggtat

ccaagaaaat

gtggcaagga

tgctacggaa
tgttacacca
tcatcaaggc
cgcagcaacg
agcctattta
tgatttgaaa
ttttagagat
tgttctagat
tgtcaatcga
cagaggaaac
tgacatcagc
tacctacgcc
tgaaggaaac
gaaaaaatat
agaaggagaa

catttggcag

Streptococcus equi ssp. Zooepidemicus

gcttatgcca
cccgagcagt
tggtacgata
gcaggtaata
agtaaacacc
gctgctatcg
aaagcctttc
atgtttatca
ccttatcagg
cagacaacgc
accattatca
aatgttagca
cttgaggcca
tttgtcggca
aacattggcg

aaactgagcg

Streptococcus equi ssp. Zooepidemicus

aagaagtacc
ttactcaagg
tcaccaaggc
tgctgcattg
ctgaaaagca
ataccaagga
caaatctatc
atggttacta
acaaggacaa
tcttgacagc
agcaagaact
ttagccatgt
tctatgtcac
ttaatgctca

ctcaagtatt

gcggtggceca

atggacgatt accaaaggaa tgctacggaa gcttatgcca aagaagtacc

acttctgtat ggaccaaagg tgttacacca cccgagcagt ttactcaagg

atccatgcgc catatcttgc tcatcaaggc tggtacgata tcaccaaggc

aaggatgatc tcttgtgtgg cgcagcaacg gcaggtaata tgctgcattg

acatcagatc
tgaagatgtg
cttcaatggg
gtggtttgat
aaaaatcatt
cagtcaaacc
agcacgtcaa
cttaaatgtg
acgaggtggt
tcgtcatgat
gactgaagga
gattaacttg
agactcagat
tggacatgtc
aggcttattt

tcatcaccat

acatcagatc
tgaagatgtg
cttcaatggg

gtggtttgat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

969

60

120

180

240



caaaataaaa
tttcgtaacc
aatagtcagc
ctcggggtta
tttaaaacac
attttcgatg
ttaaaaaata
agagcccttg
tggggagctg
gctaatgcgt
gccatttctg
acgctttcca
<210> 20

<211> 909
<212> DNA

<213>

<400> 20
atgtctgtat

atccatgcgc
aaggatgatc
caaaataaaa
tttcgtaacc
aatagtcagc
ctcggggtta
tttaaaacac
attttcgatg
ttaaaaaata

agagcccttg

cagagattga
aagagctatt
tttttaatta
tgcctgatct
agtctactga
ctgttttcac
aaggactaaa
ctttatcaca
attttaatgc
ctattggtat

ccaagaaaat

gtggcaagga

ggaccaaagg

catatcttgc
tcttgtgtgg
cagagattga
aagagctatt
tttttaatta
tgcctgatct
agtctactga
ctgttttcac
aaggactaaa

ctttatcaca

agcctattta
tgatttgaaa
ttttagagat
tgttctagat
tgtcaatcga
cagaggaaac
tgacatcagc
tacctacgcc
tgaaggaaac
gaaaaaatat
agaaggagaa

catttggcag

tgttacacca
tcatcaaggc
cgcagcaacg
agcctattta
tgatttgaaa
ttttagagat
tgttctagat
tgtcaatcga
cagaggaaac
tgacatcagc

tacctacgcc

agtaaacacc
gctgctatcg
aaagcctttc
atgtttatca
ccttatcagg
cagacaacgc
accattatca
aatgttagca
cttgaggcca
tttgtcggca
aacattggcg

aaactgagct

Streptococcus equi ssp. Zooepidemicus

cccgagcagt
tggtacgata
gcaggtaata
agtaaacacc
gctgctatcg
aaagcctttc
atgtttatca
ccttatcagg
cagacaacgc
accattatca

aatgttagca

ctgaaaagca
ataccaagga
caaatctatc
atggttacta
acaaggacaa
tcttgacagc
agcaagaact
ttagccatgt
tctatgtcac
ttaatgctca
ctcaagtatt

aa

ttactcaagg
tcaccaaggc
tgctgcattg
ctgaaaagca
ataccaagga
caaatctatc
atggttacta
acaaggacaa
tcttgacagc
agcaagaact

ttagccatgt

aaaaatcatt
cagtcaaacc
agcacgtcaa
cttaaatgtg
acgaggtggt
tcgtcatgat
gactgaagga
gattaacttg
agactcagat
tggacatgtc

aggcttattt

tgaagatgtg
cttcaatggg
gtggtttgat
aaaaatcatt
cagtcaaacc
agcacgtcaa
cttaaatgtg
acgaggtggt
tcgtcatgat
gactgaagga

gattaacttg

300

360

420

480

540

600

660

720

780

840

900

942

60

120

180

240

300

360

420

480

540

600

660



tggggagctg attttaatgc tgaaggaaac

gctaatgcgt ctattggtat gaaaaaatat

gccatttctg ccaagaaaat agaaggagaa

acgctttcca gtggcaagga catttggcag

caccactaa

<210> 21

<211> 969
<212> DNA
<213>

<400> 21
atggacgatt

acttctgtat
atccatgcgc
aaggatgatc
caaaataaaa
tttcgtaacc
aatagtcagc
ctcggggtta
tttaaaacac
attttcgatg
ttaaaaaata
agagcccttg
tggggagctg
gctaatgcgt
gccatttctg
acgctttcca
caccactaa

<210> 22
<211> 963

accaaaggaa

ggaccaaagg

catatcttgc
tcttgggtes
cagagattga
aagagctatt
tttttaatta
tgcctgatct
agtctactga
ctgttttcac
aaggactaaa
ctttatcaca
attttaatgc
ctattggtat

ccaagaaaat

gtggcaagga

tgctacggaa
tgttacacca
tcatcaaggc
cgcagcaacg
agcctattta
tgatttgaaa
ttttagagat
tgttctagat
tgtcaatcga
cagaggaaac
tgacatcagc
tacctacgcc
tgaaggaaac
gaaaaaatat
agaaggagaa

catttggcag

cttgaggcca
tttgtcggca
aacattggcg

aaactgagcg

Streptococcus equi ssp. Zooepidemicus

gcttatgcca
cccgagcagt
tggtacgata
gcaggtaata
agtaaacacc
gctgctatcg
aaagcctttc
atgtttatca
ccttatcagg
cagacaacgc
accattatca
aatgttagca
cttgaggcca
tttgtcggca
aacattggcg

aaactgagcg

tctatgtcac
ttaatgctca

ctcaagtatt

gcggtggceca

aagaagtacc
ttactcaagg
tcaccaaggc
tgctgcattg
ctgaaaagca
ataccaagga
caaatctatc
atggttacta
acaaggacaa
tcttgacagc
agcaagaact
ttagccatgt
tctatgtcac
ttaatgctca

ctcaagtatt

gcggtggecea

agactcagat
tggacatgtc
aggcttattt

tcatcaccat

acatcagatc
tgaagatgtg
cttcaatggg
gtggtttgat
aaaaatcatt
cagtcaaacc
agcacgtcaa
cttaaatgtg
acgaggtggt
tcgtcatgat
gactgaagga
gattaacttg
agactcagat
tggacatgtc
aggcttattt

tcatcaccat

720

780

840

900

909

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

969



<212>
<213>

DNA

<400> 22

Streptococcus pyogenes

atggatagtt tttctgctaa tcaagagatt

acttccgttt
tttcacgctc
aaagacgatc
caaaacaaag
ttcaatggcg
gatagtaaat
ctaggagttt
actaaccacg
gacgccgtat
gaaaaaaatc
ctaggcctat
gctgactttg
gcatctattg
tctgctaaag
tcaacagggc
taa

<210> 23
<211> 978
<212> DNA

<213>

<400> 23
atggacgatt

acttctgtat
gaagatgtga
ttcgatggga

tggtttgatc

ggaccaaagg

cttatgttgc
ttctttgegg
accaaattaa
aacagatgtt
tatttgaata
tccctgatca
gtccaacgcc
ttacaagagg
tcaaagaaat
cacacaccta
attctaacgg
gtatgaagaa
aaataaaaga

aagatagttg

accaaaggaa
ggaccaaagg
tccatgcgcc
aggataatct

aaaataaaac

agttactcct
taaccaagga
ggctgccaca
acgttatttg
tgacgtaaaa
ttttaaagaa
tgtaattgat
agtaaaagaa
tgatcaaagt
cagtgatctc
cgctaacgta
gaaccttaaa
atactttgtt
agataatata

gaatcagacc

tgctacggaa
tgttacacca
atatcttgct
cttgtgtggc

agagattgaa

agatattcgg
ccagcaaact
tggtatgata
gcagggaata
gaagagcatc
gaagctatcg
aaagctttcc
atgttcatta
ggtagtaaag
aagctattga
attaagaaag
cgcatcaacc
gctatttatg
ggtgttaatt

ggtgctcaag

aatggcggtg

Streptococcus equi ssp. Zooepidemicus

gcttatgcca
ctaacacccg
catcaaggct

gcagcaacgg

gcctatttaa

aagtaacacc
tcactcaagg
ttaccaaaac
tgcttcactg
cagaaaagca
acactaaaaa
cttatctatc
acggctaccg
atccccgagg
caagtcgtca
agttaaccga
atgttataaa
taacagactc
ccgctggaaa
tactagggtt

gccatcatca

aagaagtacc
agcagtttcg
ggtacgatat
caggtaatat

gtaaacaccc

ttatcacgtt
tgaagatgtt
attcaatgga
gtggttcgat
aaaaataaac
ccaccagcta
tactaaacac
ccttagtcta
tggtattttt
tgattttaaa
aggcaaggct
cctgtgggga
tgatagtaat
agtagctatt
atttacactt

ccatcaccac

acatcagatc
atataataac
caccaaggcc
gctgcattgg

tgaaaagcaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

963

60

120

180

240

300



aaaatcattt
agtcaaacca
gcacgtcaac
ttaaatgtgt
cgaggtggta
cgtcatgatt
actgaaggaa
attaacttgt
gactcagatg
ggacatgtcg
ggcttattta

catcaccatc

ttaacaacca
atagtcagct
tcggggttat
ttaaaacaca
ttttcgatgc
taaaaaataa
gagcccttgc
ggggagctga
ctaatgcgtc
ccatttctgc
cgctttccag

accactaa

agagctattt
ttttaattat
gcctgatctt
gtctactgat
tgttttcacc
aggactaaat
tttatcacat
ttttaatgct
tattggtatg

caagaaaata

tggcaaggac

gatttgaaag
tttagagata
gttctagata
gtcaatcgac
agaggagatc
gacatcagca
acctacgcca
gaaggaaacc
aaaaaatatt
gaaggagaaa

atttggcaga

ctgctatcga
aagcctttcc
tgtttatcaa
cttatcagga
agacaacgct
ccattatcaa
atgttagcat
ttgaggccat
ttgtcggcat

acattggcgc

aactgagcgg

taccaaggac
aaatctatca
tggttactac
caaggacaaa
cttgacagct
gcaagaactg
tagccatgtg
ctatgtcaca
taatgctcat
tcaagtatta

cggtggccat

360

420

480

540

600

660

720

780

840

900

960

978



