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Met
1
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Lys

Ser
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ser

5

Leu

val
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Lys

Leu

Thr

Phe

Ile

70

Gly

Gln

Asn

Ser

TYyr

Ser

Leu

Pro

55

Ser

Ala

Tyr

Lys

Gly

Leu

Asn

Phe

val

His

40

Gly

Asp

Phe

val

Asp

Leu

Lys

Asn

eolf-seql
SEQUENCE LISTING

Ala

Ala

25

Lys

Thr

Leu

Phe

Lys

Gly

Thr

Gly

Asn
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Met Phe
10

Pro Ala

Ile Leu

Thr Gly

Ala Gly

75

Ala Leu
90

Ala Lys

Thr Pro

Pro Glu

Glu Phe

155

Gly Ser

Ser

Phe

Gln

Leu

60

Tyr

Ala

Glu

Glu

Lys

Leu

Ala

Ala

Thr

45

Asn

Phe

Leu

Gly

Ile

125

Asp

Ile

Leu

Leu

Asp

30

Glu

Gly

Gly

Lys

Asn

110

Thr

Thr

val

Ala

Leu

15

Glu

Ser

Lys

Glu

Glu

95

Lys

val

Gly

Glu

Ala
175

Leu

Ala

Asn

Asp

Gly

80

Asp

Leu

Asn

Leu

val

160

Ser



eolf-seql
Lys Ala val Pro val Asn Ile Thr Leu Pro Leu Vval Asn Glu Asp Gly
180 185 190

val val Ala Asp Ala His val Tyr Pro Lys Asn Thr Glu Glu Lys Pro
195 200 205

Glu Ile Asp Lys Asn Phe Ala Lys Thr Asn Asp Leu Thr Ala Leu Thr
210 215 220

Asp Val Asn Arg Leu Leu Thr Ala Gly Ala Asn Tyr Gly Asn Tyr Ala
225 230 235 240

Arg Asp Lys Ala Thr Ala Thr Ala Glu Ile Gly Lys val val Pro Tyr
245 250 255

Glu val Lys Thr Lys Ile His Lys Gly Ser Lys Tyr Glu Asn Leu val
260 265 270

Trp Thr Asp Ile Met Ser Asn Gly Leu Thr Met Gly Ser Thr val Ser
275 280 285

Leu Lys Ala Ser Gly Thr Thr Glu Thr Phe Ala Lys Asp Thr Asp Tyr
290 295 300

Glu Leu Ser Ile Asp Ala Arg Gly Phe Thr Leu Lys Phe Thr Ala Asp
305 310 315 320

Gly Leu Gly Lys Leu Glu Lys Ala Ala Lys Thr Ala Asp Ile Glu Phe
325 330 335

Thr Leu Thr Tyr Ser Ala Thr val Asn Gly GIn Ala Ile Ile Asp Asn
340 345 350

Pro Glu Ser Asn Asp Ile Lys Leu Ser Tyr Gly Asn Lys Pro Gly Lys
355 360 365

Asp Leu Thr Glu Leu Pro val Thr Pro Ser Lys Gly Glu val Thr val
370 375 380

Ala Lys Thr Trp Ser Asp Gly Ile Ala Pro Asp Gly val Asn val val
385 390 395 400

Tyr Thr Leu Lys Asp Lys Asp Lys Thr val Ala Ser val Ser Leu Thr
405 410 415

Lys Thr Ser Lys Gly Thr Ile Asp Leu Gly Asn Gly Ile Lys Phe Glu
420 425 430

val Ser Gly Asn Phe Ser Gly Lys Phe Thr Gly Leu Glu Asn Lys Ser
435 440 445

Page 2



eolf-seql
Tyr Met Ile Ser Glu Arg val Ser Gly Tyr Gly Ser Ala Ile Asn Leu
450 455 460

Glu Asn Gly Lys val Thr ITe Thr Asn Thr Lys Asp Ser Asp Ash Pro
465 470 475 480

Thr Pro Leu Asn Pro Thr Glu Pro Lys val Glu Thr His Gly Lys Lys
485 490 495

Phe val Lys Thr Asn Glu GIn Gly Asp Arg Leu Ala Gly Ala Gln Phe
500 505 510

val val Lys Asn Ser Ala Gly Lys Tyr Leu Ala Leu Lys Ala Asp Gln
515 520 525

Ser Glu Gly GIn Lys Thr Leu Ala Ala Lys Lys Ile Ala Leu Asp Glu
530 535 540

Ala Ile Ala Ala Tyr Asn Lys Leu Ser Ala Thr Asp GIn Lys Gly Glu
545 550 555 560

Lys Gly Ile Thr Ala Lys Glu Leu Ile Lys Thr Lys Gln Ala Asp Tyr
565 570 575

Asp Ala Ala Phe Ile Glu Ala Arg Thr Ala Tyr Glu Trp Ile Thr Asp
580 585 590

Lys Ala Arg Ala Ile Thr Tyr Thr Ser Asn Asp Gln Gly Gln Phe Glu
595 600 605

val Thr Gly Leu Ala Asp Gly Thr Tyr Asn Leu Glu Glu Thr Leu Ala
610 615 620

Pro Ala Gly Phe Ala Lys Leu Ala Gly Asn Ile Lys Phe val val Asn
625 630 635 640

GIn Gly Ser Tyr Ile Thr Gly Gly Asn Ile Asp Tyr val Ala Asn Ser
645 650 655

Asn GIn Lys Asp Ala Thr Arg val Glu Asn Lys Lys val Thr Ile Pro
660 665 670

GIn Thr Gly Gly Ile Gly Thr Ile Leu Phe Thr Ile Ile Gly Leu Ser
675 680 685

Ile Met Leu Gly Ala val val Ile Met Lys Arg Arg GIn Ser Lys Glu
690 695 700

Ala
705
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eolf-seql

<210> 2

<211> 675

<212> PRT

<213> Streptococcus agalactiae

<400> 2

%et Lys Lys Ile ésn Lys Tyr Phe Ala Xg] Phe Ser Ala Leu igu Leu

Thr val Thr Ser Leu Phe Ser val Ala Pro val Phe Ala Glu Glu Ala
20 25 30

Lys Thr ggr Asp Thr val Thr hgu His Lys Ile val %gt Pro Arg Thr

Ala Ege Asp Gly Phe Thr é}a Gly Thr Lys Gly E%s Asp Asn Thr Asp

Tyr val Gly Lys GIn Ile Glu Asp Leu Lys Thr Tyr Phe Gly Ser Gly
65 70 75 80

Glu Ala Lys Glu Ile Ala Gly Ala Tyr Phe Ala Phe Lys Asn Glu Ala
85 90 95

Gly Thr Lys Tyr Ile Thr Glu Asn Gly Glu Glu val Asp Thr Leu Asp
100 105 110

Thr Thr Asp Ala Lys Gly Cys Ala val Leu Lys Gly Leu Thr Thr Asp
115 120 125

Asn Gly Phe Lys Phe Asn Thr Ser Lys Leu Thr Gly Thr Tyr Gln Ile
130 135 140

val Glu Leu Lys Glu Lys Ser Thr Tyr Asn Asn Asp Gly Ser Ile Leu
145 150 155 160

Ala Asp Ser Lys Ala val Pro val Lys Ile Thr Leu Pro Leu val Asn
165 170 175

Asp Asn Gly val val Lys Asp Ala His val Tyr Pro Lys Asn Thr Glu
180 185 190

Thr Lys Pro Gln val Asp Lys Asn Phe Ala Asp Lys Glu Leu Asp Tyr
195 200 205

Ala Asn Asn Lys Lys Asp Lys Gly Thr val Ser Ala Ser val Gly Asp
210 215 220

val Lys Lys Tyr His val Gly Thr Lys Ile Leu Lys Gly Ser Asp Tyr
225 230 235 240

Lys Lys Leu Ile Trp Thr Asp Ser Met Thr Lys Gly Leu Thr Phe Asn
245 250 255
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eolf-seql

Asn Asp Ile Ala val Thr Leu Asp Gly Ala Thr Leu Asp Ala Thr Asn
260 265 270

Tyr Lys Leu Val Ala Asp Asp Gln Gly Phe Arg Leu val Leu Thr Asp
275 280 285

Lys Gly Leu Glu Ala val Ala Lys Ala Ala Lys Thr Lys Asp val Glu
290 295 300

Ile Lys Ile Thr Tyr Ser Ala Thr Leu Asn Gly Ser Ala val val Glu
305 310 315 320

val Leu Glu Thr Asn Asp val Lys Leu Asp Tyr Gly Asn Asn Pro Thr
325 330 335

Ile Glu Asn Glu Pro Lys Glu Gly Ile Pro val Asp Lys Lys Ile Thr
340 345 350

val Asn Lys Thr Trp Ala val Asp Gly Asn Glu val Asn Lys Ala Asp
355 360 365

Glu Thr val Asp Ala val Phe Thr Leu Gln val Lys Asp Gly Asp Lys
370 375 380

Trp Val Asn val Asp Ser Ala Lys Ala Thr Ala Ala Thr Ser Phe Lys
385 390 395 400

His Thr Phe Glu Asn Leu Asp Asn Ala Lys Thr Tyr Arg val Ile Glu
405 410 415

Arg val Ser Gly Tyr Ala Pro Glu Tyr val Ser Phe val Asn Gly val
420 425 430

val Thr Ile Lys Asn Asn Lys Asp Ser Asn Glu Pro Thr Pro Ile Asn
435 440 445

Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg Lys Phe val Lys Thr
450 455 460

Asn Lys Asp Gly Lys Glu Arg Leu Ala Gly Ala Thr Phe Leu val Lys
465 470 475 480

Lys Asp Gly Lys Tyr Leu Ala Arg Lys Ser Gly val Ala Thr Asp Ala
485 490 495

Glu Lys Ala Ala val Asp Ser Thr Lys Ser Ala Leu Asp Ala Ala val
500 505 510

Lys Ala Tyr Asn Asp Leu Thr Lys Glu Lys GIn Glu Gly Gln Asp Gly
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eolf-seql

Lys Ser Ala Leu Ala Thr val Ser Glu Lys Gln Lys Ala Tyr Asn Asp
530 535 540

Ala Phe val Lys Ala Asn Tyr Ser Tyr Glu Trp val Glu Asp Lys Asn
545 550 555 560

Ala Lys Asn val val Lys Leu Ile Ser Asn Asp Lys Gly Gln Phe Glu
565 570 575

Ile Thr Gly Leu Thr Glu Gly GIn Tyr Ser Leu Glu Glu Thr GIn Ala
580 585 590

Pro Thr Gly Tyr Ala Lys Leu Ser Gly Asp val Ser Phe Asn val Asn
595 600 605

Ala Thr Ser Tyr Ser Lys Gly Ser Ala Gln Asp Ile Glu Tyr Thr Gln
610 615 620

Gly Ser Lys Thr Lys Asp Ala Gln GIn val Ile Asn Lys Lys val Thr
625 630 635 640

Ile Pro Gln Thr Gly Gly Ile Gly Thr Ile Phe Phe Thr Ile Ile Gly
645 650 655

Leu Ser Ile Met Leu Gly Ala val val Ile Met Lys Arg Arg Gln Ser
660 665 670

Glu Glu val
675

<210> 3

<211> 674

<212> PRT

<213> Streptococcus agalactiae

<400> 3

Met Lys Lys Ile Asn Lys Cys Leu Thr Met Phe Ser Thr Leu Leu Leu
1 5 10 15

Ile Leu Thr ger Leu Phe Ser val éga Pro Ala Phe Ala égp Asp Ala

Thr Thr ggp Thr val Thr Leu His Lys Ile val Met :;o GIn Ala Ala

Phe ggp Asn Phe Thr Glu g}y Thr Lys Gly Lys esn Asp Ser Asp Tyr

val Gly Lys Gln Ile Asn Asp Leu Lys Ser Tyr Phe Gly Ser Thr Asp
65 70 75 80
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eolf-seql
Ala Lys Glu Ile ggs Gly Ala Phe Phe gg] Phe Lys Asn Glu ggr Gly

Thr Lys Phe Ile Thr Glu Asn Gly Lys Glu val Asp Thr Leu Glu Ala
100 105 110

Lys Asp Ala Glu Gly Gly Ala val Leu Ser Gly Leu Thr Lys Asp Asn
115 120 125

Gly Phe val Phe Asn Thr Ala Lys Leu Lys Gly Ile Tyr GIn Ile val
130 135 140

Glu Leu Lys Glu Lys Ser Asn Tyr Asp Asn Asn Gly Ser Ile Leu Ala
145 150 155 160

Asp Ser Lys Ala val Pro val Lys Ile Thr Leu Pro Leu val Asnh Asn
165 170 175

GIn Gly val val Lys Asp Ala His Ile Tyr Pro Lys Asn Thr Glu Thr
180 185 190

Lys Pro GIn val Asp Lys Asn Phe Ala Asp Lys Asp Leu Asp Tyr Thr
195 200 205

Asp Asn Arg Lys Asp Lys Gly val val Ser Ala Thr val Gly Asp Lys
210 215 220

Lys Glu Tyr Ile val Gly Thr Lys Ile Leu Lys Gly Ser Asp Tyr Lys

Lys Leu val Trp Thr Asp Ser Met Thr Lys Gly Leu Thr Phe Asn Asn
245 250 255

Asn Val Lys val Thr Leu Asp Gly Glu Asp Phe Pro val Leu Asn Tyr
260 265 270

Lys Leu val Thr Asp Asp GIn Gly Phe Arg Leu Ala Leu Asn Ala Thr
275 280 285

Gly Leu Ala Ala val Ala Ala Ala Ala Lys Asp Lys Asp val Glu Ile
290 295 300

Lys Ile Thr Tyr Ser Ala Thr val Asn Gly Ser Thr Thr val Glu Ile
305 310 315 320

Pro Glu Thr Asn Asp val Lys Leu Asp Tyr Gly Asn Asn Pro Thr Glu
325 330 335

Glu Ser Glu Pro GIn Glu Gly Thr Pro Ala Asn Gln Glu Ile Lys val
340 345 350
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eolf-seql
Ile Lys Asp Trp Ala val Asp Gly Thr Ile Thr Asp Ala Asn val Ala
355 360 365

val Lys Ala Ile Phe Thr Leu Gln Glu Lys GIn Thr Asp Gly Thr Trp
370 375 380

val Asn val Ala Ser His Glu Ala Thr Lys Pro Ser Arg Phe Glu His
385 390 395 400

Thr Phe Thr Gly Leu Asp Asn Ala Lys Thr Tyr Arg val val Glu Arg
405 410 415

val ser Gly Tyr Thr Pro Glu Tyr val Ser Phe Lys Asn Gly val val
420 425 430

Thr Ile Lys Asn Asn Lys Asnh Ser Asn Asp Pro Thr Pro Ile Asn Pro
435 440 445

Ser Glu Pro Lys val val Thr Tyr Gly Arg Lys Phe val Lys Thr Asn
450 455 460

GIn Ala Asn Thr Glu Arg Leu Ala Gly Ala Thr Phe Leu val Lys Lys
465 470 475 480

Glu Gly Lys Tyr Leu Ala Arg Lys Ala Gly Ala Ala Thr Ala Glu Ala
485 490 495

Lys Ala Ala val Lys Thr Ala Lys Leu Ala Leu Asp Glu Ala val Lys
500 505 510

Ala Tyr Asn Asp Leu Thr Lys Glu Lys Gln Glu Gly GIn Glu Gly Lys
515 520 525

Thr Ala Leu Ala Thr val Asp Gln Lys Gln Lys Ala Tyr Asn Asp Ala
530 535 540

Phe val Lys Ala Asn Tyr Ser Tyr Glu Trp val Ala Asp Lys Lys Ala
545 550 555 560

Asp Asn val val Lys Leu Ile Ser Asn Ala Gly Gly GIn Phe Glu Ile
565 570 575

Thr Gly Leu Asp Lys Gly Thr Tyr Gly Leu Glu Glu Thr GIn Ala Pro
580 585 590

Ala Gly Tyr Ala Thr Leu Ser Gly Asp val Asn Phe Glu val Thr Ala
595 600 605

Thr Ser Tyr Ser Lys Gly Ala Thr Thr Asp Ile Ala Tyr Asp Lys Gly
610 615 620
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eolf-seql
Ser val Lys Lys Asp Ala GIn GIn val GIn Asn Lys Lys val Thr Ile
625 630 635 640

Pro GIn Thr Gly Gly Ile Gly Thr Ile Leu Phe Thr Ile Ile Gly Leu
645 650 655

Ser Ile Met Leu Gly Ala val val Ile Met Lys Lys Arg Gln Ser Glu
660 665 670

Glu Ala

<210> 4

<211> 693

<212> PRT

<213> Streptococcus agalactiae

<400> 4
%et Lys Arg Ile ésn Lys Tyr Phe Ala ¥8t Phe Ser Ala Leu igu Leu

Ile Leu Thr ggr Leu Leu Ser val §}a Pro val Phe Ala éga Glu Met

Gly Asn g}e Thr Lys Thr val Igr Leu His Lys Ile Xg1 GIn Thr Ser

Asp égn Leu Ala Lys Pro égn Phe Pro Gly Ile esn Gly Leu Asn Gly

Thr Lys Tyr Met Gly Gln Lys Leu Thr Asp Ile Ser Gly Tyr Phe Gly
65 70 75 80

GIn Gly Ser Lys Glu Ile Ala Gly Ala Phe Phe Ala val Met Asn Glu
85 90 95

Ser GIn Thr Lys Tyr Ile Thr Glu Ser Gly Thr Glu val Glu Ser Ile
100 105 110

Asp Ala Ala Gly val Leu Lys Gly Leu Thr Thr Glu Asn Gly Ile Thr
115 120 125

Phe Asn Thr Ala Asn Leu Lys Gly Thr Tyr GIn Ile val Glu Leu Leu
130 135 140

AsSp Lys Ser Asn Tyr Lys Asn Gly Asp Lys val Leu Ala Asp Ser Lys
145 150 155 160

Ala val Pro val Lys Ile Thr Leu Pro Leu Tyr Asn Glu Glu Gly Ile
165 170 175

val val Asp Ala Glu val Tyr Pro Lys Asn Thr Glu Glu Ala Pro Gln
180 185 190
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eolf-seql

Ile Asp Lys Asn Phe Ala Lys Ala Asn Lys Leu Leu Asn Asp Ser Asp
195 200 205

Asn Ser Ala Ile Ala Gly Gly Ala Asp Tyr Asp Lys Tyr Gln Ala Glu
210 215 220

Lys Ala Lys Ala Thr Ala Glu Ile Gly Gln Glu Ile Pro Tyr Glu val
225 230 235 240

Lys Thr Lys Ile GIn Lys Gly Ser Lys Tyr Lys Asn Leu Ala Trp val
245 250 255

Asp Thr Met Ser Asn Gly Leu Thr Met Gly Asn Thr val Asn Leu Glu
260 265 270

Ala Ser Ser Gly Ser Phe val Glu Gly Thr Asp Tyr Asn val Glu Arg
275 280 285

Asp Asp Arg Gly Phe Thr Leu Lys Phe Thr Asp Thr Gly Leu Thr Lys
290 295 300

Leu GIn Lys Glu Ala Glu Thr Gln Ala val Glu Phe Thr Leu Thr Tyr
305 310 315 320

Ser Ala Thr val Asn Gly Ala Ala Ile Asp Asp Lys Pro Glu Ser Asn
325 330 335

Asp Ile Lys Leu GIn Tyr Gly Asn Lys Pro Gly Lys Lys val Lys Glu
340 345 350

Ile Pro val Thr Pro Ser Asn Gly Glu Ile Thr val Ser Lys Thr Trp
355 360 365

Asp Lys Gly Ser Asp Leu Glu Asn Ala Asn val val Tyr Thr Leu Lys
370 375 380

Asp Gly Gly Thr Ala val Ala Ser val Ser Leu Thr Lys Thr Thr Pro
385 390 395 400

Asn Gly Glu Ile Asn Leu Gly Asn Gly Ile Lys Phe Thr val Thr Gly
405 410 415

Ala Phe Ala Gly Lys Phe Ser Gly Leu Thr Asp Ser Lys Thr Tyr Met
420 425 430

Ile Ser Glu Arg Ile Ala Gly Tyr Gly Asn Thr Ile Thr Thr Gly Ala
435 440 445

Gly Ser Ala Ala Ile Thr Asn Thr Pro Asp Ser Asp Asn Pro Thr Pro

450 455 460
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eolf-seql

Leu Asn Pro Thr Glu Pro Lys val val Thr His Gly Lys Lys Phe val
465 470 475 480

Lys Thr Ser Ser Thr Glu Thr Glu Arg Leu GIn Gly Ala GIn Phe val
485 490 495

val Lys Asp Ser Ala Gly Lys Tyr Leu Ala Leu Lys Ser Ser Ala Thr
500 505 510

Ile Ser Ala GIn Thr Thr Ala Tyr Thr Asn Ala Lys Thr Ala Leu Asp
515 520 525

Ala Lys Ile Ala Ala Tyr Asn Lys Leu Ser Ala Asp Asp Gln Lys Gly
530 535 540

Thr Lys Gly Glu Thr Ala Lys Ala Glu Ile Lys Thr Ala Gln Asp Ala
545 550 555 560

Tyr Asn Ala Ala Phe Ile val Ala Arg Thr Ala Tyr Glu Trp val Thr
565 570 575

Asn Lys Glu Asp Ala Asn val val Lys val Thr Ser Asn Ala Asp Gly
580 585 590

GIn Phe Glu val Ser Gly Leu Ala Thr Gly Asp Tyr Lys Leu Glu Glu
595 600 605

Thr Gln Ala Pro Ala Gly Tyr Ala Lys Leu Ala Gly Asp val Asp Phe
610 615 620

Lys val Gly Asn Ser Ser Lys Ala Asp Asp Ser Gly Asn Ile Asp Tyr
625 630 635 640

Thr Ala Ser Ser Asn Lys Lys Asp Ala Gln Arg Ile Glu Asn Lys Lys
645 650 655

val Thr Ile Pro GIn Thr Gly Gly Ile Gly Thr Ile Leu Phe Thr Ile
660 665 670

Ile Gly Leu Ser Ile Met Leu Gly Ala val Ile Ile Met Lys Arg Arg
675 680 685

GIn Ser Glu Glu Ala
690

<210> 5

<211> 704

<212> PRT

<213> Streptococcus agalactiae

<400> 5
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Met

Thr

Thr

Leu

TYyr

65

ser

Lys

Thr

Glu

Thr

145

ser

Pro

Asp

Lys

Leu

225

Thr

Lys

Lys

val

Thr

Asn

50

Lys

Lys

Asp

Pro

Glu

130

Ala

Thr

val

Ala

Asn

210

Leu

val

val

Lys

Thr

Asn

35

Lys

Gly

Glu

Gly

Gly

Tyr

Lys

His

195

Phe

Lys

Thr

Leu

Ile

Ser

20

Thr

Ser

Glu

Ile

val

100

Leu

val

Leu

Asn

Ile

180

val

Ala

Ala

Ala

Lys

Asn

Leu

val

Asn

Ser

Asp

85

val

Ile

Gly

Lys

Asn

165

Thr

Tyr

Lys

Gly

Glu

245

Gly

Lys

Leu

Thr

Phe

Ile

70

Gly

Gln

Thr

Gly

Leu

Pro

Thr

Ala

230

Ile

Ser

Tyr

Ser

Leu

Pro

55

Ser

Ala

TYyr

Lys

Leu

135

Asn

Gly

Pro

Lys

Asn

215

Asp

Gly

Lys

Phe

val

His

40

Gly

Asp

Phe

val

Gly

Thr

Phe

Ser

Leu

Asn

200

Asp

Tyr

Lys

Tyr

eolf-seql

Ala val pPhe Ser

Ala

25

Lys

Thr

Leu

Phe

Lys

Thr

Thr

Lys

Leu

val

185

Thr

Leu

Lys

val

Glu
265

10

Pro Ala

Ile Leu

Thr Gly

Ala Glu

75
Ala Leu
90
Ala Lys
Pro Ala
Gly Thr
Ile Ile

155
Leu Ala
170
ser Lys
Glu Thr
Thr Ala
Asn Tyr
Ile Pro
250

Lys Leu
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Phe

Gln

Leu

60

Tyr

Ala

Ala

Thr

Ala

Asp

Lys

Leu

220

Ser

TYyr

val

Ala

Ala

Thr

45

Asn

Phe

Leu

Asn

Thr

125

Ile

Leu

ser

Gly

Pro

205

Lys

Ala

Glu

Trp

Leu

Asp

30

Glu

Gly

Gly

Glu

val

Lys

Lys

val

190

Glu

Asp

Thr

val

Thr
270

Leu

15

Glu

Ser

Asp

Ser

Glu

95

Lys

Lys

Phe

Asp

Ala

175

val

val

Ala

Lys

Lys

Asp

Leu

Ala

Asn

Asp

Gly

80

Glu

Leu

val

Asn

Lys

val

Lys

Asp

Thr

Ala

240

Thr

Thr



Met

Gly

Asp

305

Leu

Lys

Asp

Gln

Ala

385

Asn

Thr

Gly

val

Asn

465

Leu

Lys

Lys

ser

ser

Thr

290

Asp

Glu

Ala

Ile

Pro

370

Ala

Ala

Lys

Ala

ser

450

Ala

Asn

val

Asn

Asn

275

Thr

Arg

Glu

Thr

Lys

355

val

Gly

Thr

Gly

Phe

435

Glu

val

Pro

Gly

ser

515

Ala

Gly

Thr

Gly

Ala

val

340

Leu

Thr

Ala

Lys

Thr

420

Ser

Arg

Ala

Thr

500

Ala

Gln

Leu

Thr

Phe

Ala

325

Asn

Asp

Pro

Asn

Gln

405

Ile

Gly

val

Ile

Gln

485

Ala

Gly

Thr

Thr

Phe

Thr

310

Lys

Gly

TYyr

Glu

Lys

val

Asn

Thr

Ala

Thr

470

Pro

Asp

Lys

Glu

Met

Ile

295

Leu

Ala

Gln

Gly

Asp

375

Ala

val

Leu

Phe

Lys

Ala

Phe

Leu
535

Lys

Lys

Ser

Ala

Asn

360

Gly

Asp

Ala

Gly

Lys

Tyr

Thr

val

Arg

Leu

520

Ala

eolf-seql

Asp Asp Va

Asp

Phe

Asp

Ile

345

Lys

Glu

Ala

Ser

Lys

Gly

Thr

Pro

Glu

Leu

505

Ala

Thr

Ile

Lys

val

330

Ile

Pro

val

Lys

val

410

Gly

Leu

Asn

Asp

Thr

490

Ala

Leu

Ala

Asp

Ala

315

Glu

Asp

Gly

Lys

val

395

Ala

Met

Gln

Ala

ser

475

His

Gly

Lys

Lys

Page 13

Asn

TYr

300

Thr

Phe

Asn

Thr

val

380

val

Leu

Thr

Asn

Ile

460

Asp

Gly

Ala

Glu

Thr
540

Leu

285

Thr

Gly

Thr

Pro

Asp

365

Thr

Tyr

Thr

Phe

Asn

Lys

Gln

Asp

525

Asp

Ala

Leu

Leu

Leu

Glu

350

Leu

Lys

Thr

Ala

Glu

430

Ala

val

Pro

Lys

Phe

510

Ala

Leu

val

Ser

Asp

Thr

335

val

Ser

Thr

Leu

Ala

415

Ile

Tyr

Thr

Thr

Phe

495

val

Ala

Asp

ser

Ile

Lys

320

Tyr

Asn

Glu

Trp

Lys

Asp

Thr

Thr

Gly

Pro

480

val

val

val

Asn



Ala

545

Asp

Asp

Lys

val

Pro

625

His

ser

Thr

Met

Ile

Gly

Ala

Thr

Thr

610

Ala

Asp

Asn

Gly

Leu
690

<210> 6

<211>
<212>
<213>

<400> 6

Met
1
Ile
Arg
Ash
Glu
65

Asp

Lys

Leu

Thr

Leu

50

Tyr

Ser

Lys

Thr

Ala

595

Gly

Gly

Ser

Asn

Gly

675

Gly

682
PRT
Streptococcus

Ala

Ser

Phe

580

Ala

Leu

TYr

TYyr

Ala

660

Ile

Ala

Tyr

Ala

565

Ile

Ile

Glu

Ala

Thr

645

Gln

Gly

val

Lys Ile ésn

Thr

Thr

35

Lys

Asp

Lys

ser
20

Glu
Asn

Gly

Asp

Leu

Thr

Ser

Lys

Ile
85

Asn

550

Lys

Lys

Thr

val

Lys

Ser

Lys

Thr

val

Gly

Glu

Ala

Phe

Gly

val

Ile

Ile
695

Leu

Leu

Arg

Thr

600

Ser

Ser

Asp

Phe

Leu

680

Met

agalactiae

Lys Phe Phe

Leu

val

Ala

Ala

70

Gly

Ser
Thr
Phe
55

Ile

Gly

val

Leu

40

Pro

Asp

Ala

eolf-seql

Thr

Ile

Thr

585

Ser

Tyr

Gly

Ile

Asn

665

Phe

Lys

val

Ala

25

His

Gly

Lys

TYyr

Lys

Asn

570

Ala

Asn

Lys

Asp

Lys

Lys

Thr

Arg

Ala

10

Pro

Lys

Thr

Leu

Phe
90

Ala Gln
555

Thr Lys

Tyr Thr

Asn Gln

Leu Glu

620
Ile Glu
635
Tyr Lys
Lys val

Ile Ile

Arg Gln
700

Phe Ser

Ala Phe

Ile Leu

Lys Gly
60

Asp Ser
75

Ile Leu

Page 14

Gln

Gln

Trp

Phe

Thr

Thr

Ala

Ala

Gln

45

Leu

Tyr

Ala

Glu

ser

val

590

Gln

Thr

Thr

Asp

Ile

670

Leu

Glu

Leu

Glu

30

Thr

Asp

Phe

Asn

Gly

Ala

575

Asp

Phe

Leu

val

Ser

Glu

Leu

15

Glu

Glu

Gly

Gly

ser
95

Ala

560

Tyr

Glu

Glu

Ala

Gln

Ile

Ala

Leu

Glu

Thr

Thr

Asn

80

Lys



eolf-seql

Gly Glu Tyr Ile Lys Ala Asn Asp Lys Asn Lys Leu Lys Pro Glu Phe
100 105 110

Ser Gly Asn Thr Pro Lys Thr Thr Leu Asn Ile Ser Glu Ala val Gly
115 120 125

Gly Leu Thr Glu Glu Asn Ala Gly Ile Lys Phe Glu Thr Thr Gly Leu
130 135 140

Arg Gly Asp Phe GIn Ile Ile Glu Leu Lys Asp Lys Ser Thr Tyr Asn
145 150 155 160

Asn Gly Gly Ala Ile Leu Ala Asp Ser Lys Ala val Pro val Lys Ile
165 170 175

Thr Leu Pro Leu Ile Asn Lys Asp Gly val val Lys Asp Ala His val
180 185 190

Tyr Pro Lys Asn Thr Glu Thr Lys Pro Gln Ile Asp Lys Asn Phe Ala

ASp Lys Asn Leu Asp Tyr Ile Asn Asn Gln Lys Asp Lys Gly Thr Ile
210 215 220

Ser Ala Thr val Gly Asp val Lys Lys Tyr Thr val Gly Thr Lys Ile
225 230 235 240

Leu Lys Gly Ser Asp Tyr Lys Lys Leu val Trp Thr Asp Ser Met Thr
245 250 255

Lys Gly Leu Thr Phe Asn Asn Asp val Thr val Thr Leu Asp Gly Ala
260 265 270

Asn Phe Glu Gln Ser Asn Tyr Thr Leu val Ala Asp Asp GIn Gly Phe
275 280 285

Arg Leu val Leu Asn Ala Thr Gly Leu Ser Lys val Ala Glu Ala Ala
290 295 300

Lys Thr Lys Asp val Glu Ile Lys Ile Asn Tyr Ser Ala Thr val Asn
305 310 315 320

Gly Ser Thr val val Glu Lys Ser Glu Asn Asn Asp val Lys Leu Asp
325 330 335

Tyr Gly Asn Asn Pro Thr Thr Glu Asn Glu Pro Gln Thr Gly Asn Pro
340 345 350

val Asn Lys Glu Ile Thr val Arg Lys Thr Trp Ala val Asp Gly Asn
355 360 365
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eolf-seql

Glu val Asn Lys Gly Asp Glu Lys val Asp Ala val Phe Thr Leu GIn
370 375 380

val Lys Asp Ser Asp Lys Trp val Asn val Asp Ser Ala Thr Ala Thr
385 390 395 400

Ala Ala Thr Asp Phe Lys Tyr Thr Phe Lys Asn Leu Asp Asn Ala Lys
405 410 415

Thr Tyr Arg val val Glu Arg val Ser Gly Tyr Ala Pro Ala Tyr val
420 425 430

Ser Phe val Gly Gly val val Thr Ile Lys Asn Asn Lys Asn Ser Asn
435 440 445

Asp Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly
450 455 460

Arg Lys Phe val Lys Thr Asn Gln Asp Gly Ser Glu Arg Leu Ala Gly
465 470 475 480

Ala Thr Phe Leu val Lys Asn Ser GIn Ser GIn Tyr Leu Ala Arg Lys
485 490 495

Ser Gly val Ala Thr Asn Glu Ala His Lys Ala val Thr Asp Ala Lys
500 505 510

val GIn Leu Asp Glu Ala val Lys Ala Tyr Asn Lys Leu Thr Lys Glu
515 520 525

GIn GIn Glu Ser GIn Asp Gly Lys Ala Ala Leu Asn Leu Ile Asp Glu
530 535 540

Lys GIn Thr Ala Tyr Asn Glu Ala Phe Ala Lys Ala Asn Tyr Ser Tyr
545 550 555 560

Glu Trp val val Asp Lys Asn Ala Ala Asn val val Lys Leu Ile Ser
565 570 575

Asn Thr Ala Gly Lys Phe Glu Ile Thr Gly Leu Asn Ala Gly Glu Tyr
580 585 590

Ser Leu Glu Glu Thr GIn Ala Pro Thr Gly Tyr Ala Lys Leu Ser Ser
595 600 605

Asp Val Ser Phe Lys val Asn Asp Thr Ser Tyr Ser Glu Gly Ala Ser
610 615 620

Asn Asp Ile Ala Tyr Asp Lys Asp Ser Gly Lys Thr Asp Ala Gln Lys
625 630 635 640
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val val Asn Lys Lxs

645

Ile Leu Phe Thr Ile

660

Ile Met Lys Arg Arg
675

<210> 7

<211>
<212>
<213>

<400> 7

Met
1
Ile
Thr
Phe
val
65
Ala
Thr
Lys
Gly
Glu
145

Asp

Gln

Lys

Leu

Thr

Asp

50

Gly

Lys

Lys

Asp

Phe

130

Leu

ser

Gly

674
PRT
Streptococcus

Lys Ile ésn

Thr

Asp

35

Asn

Lys

Glu

Phe

Ala

115

Ala

Lys

Lys

val

Ser

20

Thr

Phe

Gln

Ile

Ile

100

Glu

Phe

Glu

Ala

val
180

Leu

val

Thr

Ile

Gly

Asn

Lys

val

165

Lys

val Thr Ile

Ile Gly Leu

GIn Ser Glu

680

agalactiae

Lys Cys Leu

Phe

Thr

Glu

Asn

70

Gly

Glu

Gly

Thr

Ser

150

Pro

Asp

Ser

Leu

Gly

55

Asp

Ala

Asn

Ala

Ala

135

Asn

val

Ala

val

His

40

Thr

Leu

Phe

Gly

val

120

Lys

Tyr

Lys

His

eolf-seql

Pro
ser

665

Glu

Thr

Ala

25

Lys

Lys

Lys

Phe

Leu

Asp

Ile

Ile
185

GIn Thr Gly Gly Ile Gly Thr

650

655

Ile Met Leu Gly Ala val val
670

Ala

val

10

Pro

Ile

Gly

Ser

val

90

Glu

Ser

Lys

Asn

Thr

170

Tyr

Phe

Ala

val

Lys

Tyr

75

Phe

val

Gly

Gly

Asn

155

Leu

Pro

Page 17

Ser

Phe

Met

Asn

60

Phe

Lys

Asp

Leu

Thr

140

Gly

Pro

Lys

Thr

Ala

Pro

45

Asp

Gly

Asn

Thr

Thr

125

Tyr

ser

Leu

Asn

Leu

Asp

30

Gln

ser

ser

Glu

Leu

110

Lys

Gln

Ile

val

Thr
190

Leu

15

Asp

Ala

Asp

Thr

Thr

95

Glu

Asp

Ile

Leu

Asn

175

Glu

Leu

val

Ala

Tyr

Asp

80

Gly

Ala

Thr

val

Ala

160

Asn

Thr



eolf-seql
Lys Pro GIn val Asp Lys Asn Phe Ala Asp Lys Asp Leu Asp Tyr Thr
195 200 205

Asp Asn Arg Lys Asp Lys Gly val val Ser Ala Thr val Gly Asp Lys
210 215 220

Lys Glu Tyr Ile val Gly Thr Lys Ile Leu Lys Gly Ser Asp Tyr Lys
225 230 235 240

Lys Leu val Trp Thr Asp Ser Met Thr Lys Gly Leu Thr Phe Asn Asn
245 250 255

Asn val Lys val Thr Leu Asp Gly Lys Asp Phe Pro val Leu Asn Tyr
260 265 270

Lys Leu val Thr Asp Asp GIn Gly Phe Arg Leu Ala Leu Asn Ala Thr
275 280 285

Gly Leu Ala Ala val Ala Ala Ala Ala Lys Asp Lys Asp val Glu Ile
290 295 300

Lys Ile Thr Tyr Ser Ala Thr val Asn Gly Ser Thr Thr val Glu val
305 310 315 320

Pro Glu Thr Asn Asp val Lys Leu Asp Tyr Gly Asn Asn Pro Thr Glu
325 330 335

Glu Ser Glu Pro GIn Glu Gly Thr Pro Ala Asn Gln Glu Ile Lys val
340 345 350

Ile Lys Asp Trp Ala val Asp Gly Thr Ile Thr Asp val Asn val Ala
355 360 365

val Lys Ala Ile Phe Thr Leu Gln Glu Lys GIn Thr Asp Gly Thr Trp
370 375 380

val Asn val Ala Ser His Glu Ala Thr Lys Pro Ser Arg Phe Glu His
385 390 395 400

Thr Phe Thr Gly Leu Asp Asn Thr Lys Thr Tyr Arg val val Glu Arg
405 410 415

val ser Gly Tyr Thr Pro Glu Tyr val Ser Phe Lys Asn Gly val val
420 425 430

Thr Ile Lys Asn Asn Lys Asn Ser Asn Asp Pro Thr Pro Ile Asn Pro
435 440 445

Ser Glu Pro Lys val val Thr Tyr Gly Arg Lys Phe val Lys Thr Asn
450 455 460
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eolf-seql
GIn Ala Asn Thr Glu Arg Leu Ala Gly Ala Thr Phe Leu val Lys Lys
465 470 475 480

Glu Gly Lys Tyr Leu Ala Arg Lys Ala Gly Ala Ala Thr Ala Glu Ala
485 490 495

Lys Ala Ala val Lys Thr Ala Lys Leu Ala Leu Asp Glu Ala val Lys
500 505 510

Ala Tyr Asn Asp Leu Thr Lys Glu Lys Gln Glu Gly GIn Glu Gly Lys
515 520 525

Thr Ala Leu Ala Thr val Asp Gln Lys Gln Lys Ala Tyr Asn Asp Ala
530 535 540

Phe val Lys Ala Asn Tyr Ser Tyr Glu Trp val Ala Asp Lys Lys Ala
545 550 555 560

Asp Asn val val Lys Leu Ile Ser Asn Ala Gly Gly Gln Phe Glu Ile
565 570 575

Thr Gly Leu Asp Lys Gly Thr Tyr Ser Leu Glu Glu Thr GIn Ala Pro
580 585 590

Ala Gly Tyr Ala Thr Leu Ser Gly Asp val Asn Phe Glu val Thr Ala
595 600 605

Thr Ser Tyr Ser Lys Gly Ala Thr Thr Asp Ile Ala Tyr Asp Lys Gly
610 615 620

Ser val Lys Lys Asp Ala GIn GIn val GIn Asn Lys Lys Vval Thr Ile
625 630 635 640

Pro GIn Thr Gly Gly Ile Gly Thr Ile Leu Phe Thr Ile Ile Gly Leu
645 650 655

Ser Ile Met Leu Gly Ala val val val Met Lys Lys Arg Gln Ser Glu
660 665 670

Glu Ala

<210> 8

<211> 146

<212> PRT

<213> Streptococcus agalactiae

<400> 8
?sp Glu Ala Thr ;hr Asn Thr val Thr igu His Lys Ile Leu GIn Thr

Glu Ser Asn Leu Asn Lys Ser Asn ;he Pro Gly Thr Thr ggy Leu Asn
5
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Gly

Gly

Thr

Thr

val

Ala
145

Lys

Glu

50

Glu

Lys

val

Gly

Glu

130

Ala

<210> 9

<211>
<212>
<213>

<400> 9
?sn Gly Ser Leu Eeu

Leu

Pro

Thr

Gly

65

Glu

Gly

Pro

Lys

Asn

50

Ala

Ile

ser

Asp
35

Gly
Asp
Leu
Asn
Leu
115

val

201
PRT
Streptococcus

Leu

Asn

35

Asp

Asn

Gly

Lys

TYyr

Ser

Lys

Thr

Ile

100

val

Lys

val

20

Thr

Leu

TYyr

Lys

TYr

Lys

Lys

Ser

Pro

85

Asp

Phe

Ser

Asn

Glu

Thr

Gly

val

85

Glu

Gly

Glu

Gly

70

Ala

Glu

Asn

Lys

Gly

Ile

55

Lys

Leu

Ala

Thr

ser
135

Ala

40

Glu

val

Ile

val

Lys

Thr

agalactiae

Ala Ala Ser

Glu

Glu

Ala

Asn

70

val

Asn

Asp

Lys

Leu

55

TYyr

Pro

Leu

Gly

Pro

40

Thr

Ala

TYyr

val

eolf-seql

Ile Ser Asp Leu

Gly

Gln

Asn

Ser

105

Gly

Tyr

Lys

val

25

Glu

Asp

Arg

Glu

Ala

Tyr

Leu

Asn

Ala

10

val

Ile

val

Asp

val

90

Thr

Phe

val

75

Asp

Leu

Lys

Asn

val

Ala

Asp

Asn

Lys

Lys

Asp

Page 20

Phe

60

Lys

Gly

Thr

Gly

Asn
140

Pro

Asp

Lys

Arg

60

Ala

Thr

Ile

Ala
45

Ala
Ala
Thr
Pro
Glu
125

Gly

val

Ala

Asn

45

Leu

Thr

Lys

Met

Gly

Leu

Lys

Pro

Glu

110

Phe

ser

Asn

His

30

Phe

Leu

Ala

Ile

ser
110

Tyr

Ala

Glu

Glu

95

Gly

Lys

Leu

Ile
15

val
Ala
Thr
Thr
His
95

Asn

Phe

Leu

Gly

80

Ile

Asp

Ile

Leu

Thr

Tyr

Lys

Ala

Ala

80

Lys

Gly



eolf-seql
Leu Thr Met Gly Ser Thr val Ser Leu Lys Ala Ser Gly Thr Thr Glu
115 120 125

Thr Phe Ala Lys Asp Thr Asp Tyr Glu Leu Ser Ile Asp Ala Arg Gly
130 135 140

Phe Thr Leu Lys Phe Thr Ala Asp Gly Leu Gly Lys Leu Glu Lys Ala
145 150 155 160

Ala Lys Thr Ala Asp Ile Glu Phe Thr Leu Thr Tyr Ser Ala Thr val
165 170 175

Asn Gly GIn Ala Ile Ile Asp Asn Pro Glu Ser Asn Asp Ile Lys Leu
180 185 190

Ser Tyr Gly Asn Lys Pro Gly Lys Asp

195 200
<210> 10
<211> 147
<212> PRT
<213> Streptococcus agalactiae
<400> 10
g1y Asn Lys Pro §1y Lys Asp Leu Thr gAU Leu Pro val Thr ;;o Ser

Lys Gly Glu XS1 Thr val Ala Lys ;?r Trp Ser Asp Gly gge Ala Pro

Asp Gly §§1 Asn val val Tyr Igr Leu Lys Asp Lys ﬁgp Lys Thr val

Ala ggr val Ser Leu Thr %gs Thr Ser Lys Gly Egr Ile Asp Leu Gly

Asn Gly Ile Lys Phe Glu val Ser Gly Asn Phe Ser Gly Lys Phe Thr
65 70 75 80

Gly Leu Glu Asn Lys Ser Tyr Met Ile Ser Glu Arg val Ser Gly Tyr
85 90 95

Gly Ser Ala Ile Asn Leu Glu Asn Gly Lys val Thr Ile Thr Asn Thr
100 105 110

Lys Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Glu Pro Lys val
115 120 125

Glu Thr His Gly Lys Lys Phe val Lys Thr Asn Glu GIn Gly Asp Arg
130 135 140

Leu Ala Gly
145

Page 21



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

<400>

11

168
PRT
Streptococcus

11

GIn Gly Asp Arg Leu
1 5

Gly

Leu

Lys

Glu

65

Ala

Tyr

Gly

Leu

Gly

145

Arg

Lys

Ala

Leu

50

Leu

Arg

Thr

Thr

Ala

130

Gly

val

<210> 12
<211> 13

<212>
<213>

<400> 12
§1u Glu Ala Lys ;hr

Tyr

Ala

35

Ser

Ile

Thr

Ser

Tyr

Gly

Asn

Glu

3

PRT
Streptococcus

Leu

20

Lys

Ala

Lys

Ala

Asn

100

Asn

Asn

Ile

Asn

Ala

Lys

Thr

Thr

TYyr

85

Asp

Leu

Ile

Asp

Pro Arg Thr Ala Phe
20

Asn Thr ggp Tyr val

agalactiae

Ala Gly Ala
Leu Lys Ala

Ile Ala Leu
40

Asp Gln Lys
55

Lys Gln Ala
Glu Trp Ile
Gln Gly Gln

Glu Glu Thr
120

Lys Phe val
135

Tyr val Ala
150

Lys val Thr

agalactiae

Thr Asp Thr
Asp Gly Phe

Gly Lys Gln
40

eolf-seql

Gln
Asp
25

Asp
Gly
Asp
Thr
Phe
105
Leu

val

Asn

val

Thr
25

Ile

Phe

10

Gln

Glu

Glu

Tyr

Asp

90

Glu

Ala

Asn

Ser

val

ser

Ala

Lys

Asp

75

Lys

val

Pro

Gln

Asn
155

val

Glu

Ile

Gly

60

Ala

Ala

Thr

Ala

Thr Leu His

10

Ala Gly Thr

Glu Asp Leu

Page 22

Lys
Gly
Ala
45

Ile
Ala

Arg

Gly

Lys

Lys

Lys

L
45

Asn

Gln

30

Ala

Thr

Phe

Ala

Leu

110

Phe

Tyr

Asp

Ile

ser

15

Lys

Tyr

Ala

Ile

Ile

95

Ala

Ala

Ile

Ala

val
15

Ala

Thr

Asn

Lys

Glu

80

Thr

Asp

Lys

Thr

Thr
160

Met

Gly Lys Asp
30

ys Thr Tyr Phe



eolf-seql

Gly ggr Gly Glu Ala Lys g}u ITe Ala Gly Ala E%r Phe Ala Phe Lys

Asn Glu Ala Gly Thr Lys Tyr Ile Thr Glu Asn Gly Glu Glu val Asp
65 70 75 80

Thr Leu Asp Thr g?r Asp Ala Lys Gly S%s Ala val Leu Lys g}y Leu

Thr Thr Asp Asn Gly Phe Lys Phe Asn Thr Ser Lys Leu Thr Gly Thr
100 105 110

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

Ser Ile Leu Ala Asp
130

<210> 13

<211> 183

<212> PRT

<213> Streptococcus agalactiae

<400> 13

Asp Gly Ser Ile Leu Ala Asp Ser Lys Ala val Pro val Lys Ile Thr
1 5 10 15

Leu Pro Leu XS1 Asn Asp Asnh Gly gg] val Lys Asp Ala ggs val Tyr

Pro Lys ggn Thr Glu Thr Lys 250 GIn val Asp Lys ﬁgn Phe Ala Asp

Lys ggu Leu Asp Tyr Ala égn Asnh Lys Lys Asp E%s Gly Thr val Ser

Ala Ser val Gly Asp val Lys Lys Tyr His val Gly Thr Lys Ile Leu
65 70 75 80

Lys Gly Ser Asp ggr Lys Lys Leu Ile ggp Thr Asp Ser Met ggr Lys

Gly Leu Thr Phe Asn Asn Asp Ile Ala val Thr Leu Asp Gly Ala Thr
100 105 110

Leu Asp Ala Thr Asn Tyr Lys Leu val Ala Asp Asp GIn Gly Phe Arg
115 120 125

Leu val Leu Thr Asp Lys Gly Leu Glu Ala val Ala Lys Ala Ala Lys
130 135 140

Page 23



Thr Lys Asp val Glu

145

Ser Ala val val Glu

165

Gly Asn Asn Pro Thr

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

<400>
g1y Asn Asn Pro Thr

Asp

val

Lys

Ala

65

Tyr

Phe

Pro

Lys

Thr

145

val

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

<400>

Lys

Asn

Asp

50

Thr

Arg

val

Thr

Phe

130

Phe

Ala

14

168
PRT
Streptococcus

14

15

169
PRT
Streptococcus

15

Lys

Lys

35

Gly

Ser

val

Asn

Pro

115

val

Leu

Thr

180

Ile

20

Ala

Asp

Phe

Ile

Lys

val

Asp

5

Thr

Asp

Lys

Lys

Glu

85

val

Asn

Thr

Lys

Ala
165

eolf-seql

ITe Lys Ile Thr Tyr Ser Ala Thr Leu Asn Gly

150

155

160

val Leu Glu Thr Asn Asp val Lys Leu Asp Tyr
170 175

Ile

Glu

agalactiae

Ile Glu Asn

val

Glu

Trp

His

70

Arg

val

Pro

Asn

Lys

Glu

Asn

Thr

val

55

Thr

val

Thr

Ser

Lys

Asp

Lys

Lys

val

40

Asn

Phe

Ser

Ile

Glu

120

Asp

Gly

Ala

agalactiae

Glu

Thr

25

Asp

val

Glu

Gly

Lys

Pro

Gly

Lys

Pro Lys

10

Trp Ala

Ala val

Asp Ser

Asn Leu

75

Tyr Ala

Asn Asn

Lys val

Lys Glu

Tyr Leu
155

Page 24

Glu

val

Phe

Ala

60

Asp

Pro

Lys

val

Gly

Asp

Thr

45

Lys

Asn

Glu

Asp

Thr

125

Leu

Arg

Ile

Gly

30

Leu

Ala

Ala

Tyr

ser

110

Tyr

Ala

Lys

Pro

15

Asn

Gln

Thr

Lys

val

95

Asn

Gly

Gly

ser

val

Glu

val

Ala

Thr

80

Ser

Glu

Arg

Ala



Leu Ala Gly Ala Thr

Arg Lys Ser Gly val
20

Thr Lys ggr Ala Leu

Lys Glu Lys Gln Glu
50

Ser Glu Lys Gln Lys
65

Ser Tyr Glu Trp val
85

Ile Ser Asn Asp Lys

GIn Tyr Ser Leu Glu
115

Ser Gly Asp val Ser

Ser Ala Gln Asp Ile
145

GIn GIn val Ile Asn
165

<210> 16

<211> 133

<212> PRT

<213> Streptococcus

<400> 16
?sp Asp Ala Thr ;hr

GIn Ala Ala Phe Asp
20
Ser Asp Tyr val Gly
35
Ser Thr Asp Ala Lys
50

Glu Thr Gly Thr Lys
65

Phe Leu val
Ala Thr Asp

Asp Ala Ala
40

Gly GIln Asp
55

Ala Tyr Asn
70

Glu Asp Lys
Gly GIn Phe

Glu Thr Gln
120

Phe Asn val
135

Glu Tyr Thr
150

Lys Lys val

agalactiae
Asp Thr val
Asn Phe Thr
Lys Gln Ile

40

Glu Ile Lys
55

Phe Ile Thr
70

eolf-seql

Lys Lys Asp Gly
10

Ala

25

val

Gly

Asp

Asn

Glu

105

Ala

Asn

Gln

Thr

Thr
Glu
25

Ash

Gly

Glu

Glu Lys

Lys Ala

Lys Ser

Ala Phe

75
Ala Lys
90
Ile Thr
Pro Thr

Ala Thr

Gly Ser
155

Leu His
10

Gly Thr

Asp Leu

Ala Phe

Asn Gly
75

Page 25

Ala

Tyr

Ala

60

val

Asn

Gly

Gly

Ser

140

Lys

Lys

Lys

Lys

Phe

60

Lys

Ala

Asn

45

Leu

Lys

val

Leu

Tyr

125

Tyr

Thr

Ile
Gly
ser
45

val

Glu

Tyr

val

30

Asp

Ala

Ala

val

Thr

110

Ala

ser

Lys

val

Tyr

Phe

val

Leu

15

Asp

Leu

Thr

Asn

Lys

Lys

Asp

Met

15

Asn

Phe

Lys

Asp

Ala

sSer

Thr

val

Gly

Leu

Gly

Ala
160

Pro

Asp

Gly

Asn

Thr
80



Leu Glu Ala Lys Asp
85

Lys Asp Asn Gly Phe
100

Gln Ile val Glu Leu

115

Ile Leu Ala Asp Ser
130

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

<400>
?sn Gly Ser Ile Leu

Leu

Pro

Lys

Ala

65

Lys

Gly

Phe

Leu

Asp

ser

Pro

Lys

Asp

50

Thr

Gly

Leu

Pro

Ala

130

Lys

Thr

17

183
PRT
Streptococcus

17

Leu

Asn

35

Leu

val

ser

Thr

val

115

Leu

Asp

Thr

val

20

Thr

Asp

Gly

Asp

Phe

100

Leu

Asn

val

val

5

Asn

Glu

Tyr

Asp

Tyr

85

Asn

Asn

Ala

Glu

Glu
165

Ala Glu Gly

val Phe Asn

Lys Glu Lys

120

agalactiae

Ala Asp Ser

Asn

Thr

Thr

Lys

Asn

Tyr

Thr

Ile

150

Ile

Gln

Lys

Asp

55

Lys

Lys

Asn

Lys

Gly

Lys

Pro

Gly

Pro

40

Asn

Glu

Leu

val

Leu

120

Leu

Ile

Glu

eolf-seql

Gly Ala val Leu
90

Thr
105

Ser

Lys

val

25

Gln

Arg

Tyr

val

Lys

val

Ala

Thr

Thr

Ala Lys Leu

Asn Tyr Asp

Ala

10

val

val

Lys

Ile

Trp

90

val

Thr

Ala

Tyr

Asn
170

val

Lys

Asp

Asp

val

75

Thr

Thr

Asp

val

Ser

155

Asp

Page 26

Pro

Asp

Lys

Asp

Leu

Asp

Ala

140

Ala

val

sSer

Lys

Asn
125

val

Ala

Asn

45

Gly

Thr

ser

Asp

Gln

125

Ala

Thr

Lys

Lys

His

30

Phe

val

Lys

Met

Gly

Ala

val

Leu

Leu
95
Ile

Gly

Ile

15

Ile

Ala

val

Ile

Thr

95

Glu

Phe

Ala

Asn

Asp

Thr

Tyr

Ser

Thr

Tyr

Asp

ser

Leu

80

Lys

Asp

Arg

Lys



Gly Asn Asn Pro Thr
180

<210> 18

<211> 144

<212> PRT

<213> Streptococcus

<400> 18

Gly Asn Asn Pro Thr
1 5

Asn

Thr

Gln

Pro

65

Tyr

Phe

Pro

Lys

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

<400> 19

Gln

Asp

Thr

50

ser

Arg

Lys

Thr

Phe
130

19

172
PRT
Streptococcus

Glu

Ala

35

Asp

Arg

val

Asn

Pro

115

val

Ile
20

Asn
Gly

Phe

val

Lys

Lys

val

Thr

Glu

Glu

85

val

Asn

Thr

Thr Glu Arg Leu Ala
1 5

Tyr Leu Ala

val Lys Thr
35

Arg
20

Ala

Lys

Lys

Asp Leu Thr Lys Glu
50

Glu

Glu

agalactiae

Glu Glu Ser

val

Ala

Trp

His

70

Arg

val

Pro

Asn

Ile

val

val

55

Thr

val

Thr

Ser

Gln
135

Lys

Phe

Ser

Ile

Glu

120

Ala

agalactiae

Gly Ala Thr

Ala Gly Ala

Leu Ala Leu

40

Lys Gln Glu
55

eolf-seql

Glu

Asp

25

Ala

val

Thr

Gly

Asn

Phe
Ala
25

Asp

Gly

Pro Gln

10

Trp Ala

Ile Phe

Ala Ser

Gly Leu

75

Tyr Thr

Asn Asn

Lys val

Thr Glu

Leu val
10
Thr Ala

Glu Ala

Gln Glu

Page 27

Glu

val

Thr

His

60

Asp

Pro

Lys

val

Lys

Glu

val

Gly
60

Gly

Asp

Leu

45

Glu

Asn

Glu

Asn

Thr

125

Leu

Lys

Ala

Lys

Lys

Thr

Gly

30

Gln

Ala

Ala

Tyr

ser

110

Tyr

Ala

Glu

Lys

Ala

Thr

Pro

15

Thr

Glu

Thr

Lys

val

95

Asn

Gly

Gly

Gly
15
Ala

Tyr

Ala

Ala

Ile

Lys

Lys

Thr

80

ser

Asp

Arg

Ala

Lys

Ala

Asn

Leu



eolf-seql
Ala Thr val Asp GIn Lys GIn Lys Ala Tyr Asn Asp Ala Phe val Lys
65 70 75 80

Ala Asn Tyr Ser ggr Glu Trp val Ala Ssp Lys Lys Ala Asp Sgn val

val Lys Leu Ile Ser Asn Ala Gly Gly Gln Phe Glu Ile Thr Gly Leu
100 105 110

Asp Lys Gly Thr Tyr Gly Leu Glu Glu Thr GIn Ala Pro Ala Gly Tyr
115 120 125

Ala Thr Leu Ser Gly Asp val Asn Phe Glu val Thr Ala Thr Ser Tyr
130 135 140

Ser Lys Gly Ala Thr Thr Asp Ile Ala Tyr Asp Lys Gly Ser val Lys

145 150 155 160
Lys Asp Ala Gln GIn val GIn Asn Lys Lys val Thr
165 170
<210> 20
<211> 129
<212> PRT
<213> Streptococcus agalactiae
<400> 20
?1a Glu Met Gly ésn Ile Thr Lys Thr Xg] Thr Leu His Lys {}e val

GIn Thr Ser ggp Asn Leu Ala Lys ;Eo Asn Phe Pro Gly §8e Asn Gly

Leu Asn g}y Thr Lys Tyr Met ggy GIn Lys Leu Thr ﬁgp Ile Ser Gly

Tyr Phe Gly Gln Gly Ser Lys Glu Ile Ala Gly Ala Phe Phe Ala val
50 55 60

Met Asn Glu Ser Gln Thr Lys Tyr Ile Thr Glu Ser Gly Thr Glu val
65 70 75 80

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

Gly I1e Thr Phe Asn Thr Ala Asn Leu Lys Gly Thr Tyr GIln Ile val
100 105 110

Glu Leu Leu Asp Lys Ser Asn Tyr Lys Asn Gly Asp Lys val Leu Ala
115 120 125

Asp
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eolf-seql

<210> 21
<211> 199
<212> PRT
<213> Streptococcus agalactiae

<400> 21
g1y Asp Lys val Eeu Ala Asp Ser Lys é&a val Pro val Lys {}e Thr

Leu Pro Leu ;%r Asn Glu Glu Gly %}e val val Asp Ala ggu val Tyr

Pro Lys ggn Thr Glu Glu Ala 250 Gln Ile Asp Lys ﬁgn Phe Ala Lys

Ala égn LyS Leu Leu Asn égp Ser Asp Asn Ser eAa Ile Ala Gly Gly

Ala Asp Tyr Asp Lys Tyr GIn Ala Glu Lys Ala Lys Ala Thr Ala Glu
65 70 75 80

Ile Gly Gln Glu Ile Pro Tyr Glu val Lys Thr Lys Ile Gln Lys Gly
85 90 95

Ser Lys Tyr Lys Asn Leu Ala Trp val Asp Thr Met Ser Asn Gly Leu
100 105 110

Thr Met Gly Asn Thr val Asn Leu Glu Ala Ser Ser Gly Ser Phe val
115 120 125

Glu Gly Thr Asp Tyr Asn val Glu Arg Asp Asp Arg Gly Phe Thr Leu
130 135 140

Lys Phe Thr Asp Thr Gly Leu Thr Lys Leu GIn Lys Glu Ala Glu Thr
145 150 155 160

GIn Ala val Glu Phe Thr Leu Thr Tyr Ser Ala Thr val Asn Gly Ala
165 170 175

Ala Ile Asp Asp Lys Pro Glu Ser Asn Asp Ile Lys Leu Gln Tyr Gly
180 185 190

Asn Lys Pro Gly Lys Lys val
195

<210> 22

<211> 151

<212> PRT

<213> Streptococcus agalactiae

<400> 22
g1y Asn Lys Pro §1y Lys Lys val Lys gAU Ile Pro val Thr ;;o Ser
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Asn Gly

Glu Asn

Ala Ser
50

Gly Asn
65

Ser Gly

Gly Tyr

Asn Thr

Lys val

130

Thr Glu
145

<210> 23

Glu

Ala

35

val

Gly

Leu

Gly

Pro

115

val

Arg

<211> 172
<212> PRT
<213> Streptococcus

<400> 23

Ile

20

Asn

ser

Ile

Thr

Asn

100

Asp

Thr

Leu

Thr

val

Leu

Lys

Asp

85

Thr

Ser

His

Gln

Thr Glu Arg Leu Gln
1 5

Lys Tyr

Ala Tyr

Asn Lys

val Ala

Leu

Thr

35

Leu

Glu

Arg

Ala

20

Asn

Ser

Ile

Thr

Leu

Ala

Ala

Lys

Ala
85

val

val

Thr

Phe

70

Ser

Ile

Asp

Gly

Ser

Tyr

Lys

Thr

Asn

Lys

Ala

Lys

Thr

40

Thr

val

Thr

Thr

Pro

120

Lys

agalactiae

Gly Ala Gln

Lys

Lys

Asp

Thr

70

Tyr

Ser

Thr

Asp

55

Ala

Glu

Ser

Ala

40

Gln

Gln

Trp

eolf-seql

Thr Trp Asp Lys
25

Leu

Thr

Thr

Tyr

Phe

Phe

Ala

25

Leu

Lys

Asp

val

Lys

Pro

Gly

Met

90

Ala

Pro

val

val

10

Thr

Asp

Gly

Ala

Thr
90

Asp

Asn

Ala

75

Ile

Gly

Leu

Lys

val

Ile

Ala

Thr

TYr

75

Asn
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Gly

Gly

60

Phe

sSer

Ser

Asn

Thr
140

Lys

Ser

Lys

Lys

Gly

Gly

45

Glu

Ala

Glu

Ala

Pro

125

ser

Asp

Ala

Ile

45

Gly

Ala

Glu

ser
30

Thr
Ile
Gly
Arg
Ala
110

Thr

Ser

Ser

Gln

30

Ala

Glu

Ala

Asp

Asp

Ala

Asn

Lys

Ile

95

Ile

Glu

Thr

Ala

15

Thr

Ala

Thr

Phe

Ala
95

Leu

val

Leu

Phe

80

Ala

Thr

Pro

Glu

Gly

Thr

Tyr

Ala

Ile

80

Asn



val

Leu

Tyr

Lys

145

Lys

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

<400> 24

val

Ala

Ala

130

Ala

Asp

24

143
PRT
Streptococcus

Lys

Thr

115

Lys

Asp

Ala

val
100
Gly
Leu

Asp

Gln

Thr

Asp

Ala

Ser

?sp Glu Ala Thr ;hr

Glu

Gly

Gly

Glu

65

Asp

Thr

val

Lys

ser

Asp

ser

50

Glu

Lys

Lys

Phe

Asp
130

<210> 25

<211>
<212>
<213>

<400> 25

Asn

Asp

35

Gly

Glu

Leu

val

Asn

115

Lys

200
PRT
Streptococcus

Leu

20

TYr

ser

Lys

Thr

Glu

100

Thr

Ser

Asn

Lys

Lys

Asp

Pro

85

Glu

Ala

Thr

Ser

Tyr

Gly

Asn

Lys

Asp

Asn

Glu

Ala

Leu

120

val

Ile

Asn

agalactiae

Asn Thr val

Lys

Gly

Glu

Gly

70

Asp

Ala

Gly

Tyr

Ser

Glu

Ile

55

val

Leu

val

Leu

Asn
135

Asn

ser

40

Asp

val

Ile

Gly

Lys

Asn

agalactiae

eolf-seql

Asp Gly GIn Phe

105

Glu

Asp

Asp

Lys

Thr

Phe

25

Ile

Gly

Gln

Thr

Asn

Glu

Phe

Tyr

Lys

Leu
10

Pro
ser

Ala

Tyr

Asn

Gly

Thr
Lys
Thr
155

val

His

Gly

Asp

Phe

val

75

Gly

Thr

Phe

ser
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Gln

val

140

Ala

Thr

Lys

Thr

Leu

Phe

60

Lys

Thr

Thr

Lys

Leu
140

Glu
Ala
125

Gly

ser

Ile

Thr

Ala

45

Ala

Ala

Pro

Gly

Ile

125

Leu

val
110
Pro

Asn

ser

Leu

Gly

30

Glu

Leu

Lys

Ala

Thr

110

Ile

Ala

ser

Ala

Ser

Asn

Gln

15

Leu

Tyr

Ala

Ala

Thr

95

Gly

Glu

Ala

Gly

Gly

Ser

Thr

Asn

Phe

Leu

Asn

80

Thr

Ile

Leu



Asn

Leu

Pro

Thr

Ala

65

Ile

ser

Thr

Phe

Thr

145

Lys

Gly

Tyr

Gly

Pro

Lys

Asn

50

Asp

Gly

Lys

Met

Ile

130

Leu

Ala

Gln

Gly

<210> 26
<211> 14
<212> PR

<213>

<400> 26
g1y Asn Lys Pro §1y

ser

Leu

Asn

35

Asp

Tyr

Lys

Tyr

Lys

Lys

ser

Ala

Asn
195

9
T

Leu

val

20

Thr

Leu

Lys

val

Glu

100

Asp

Asp

Phe

Asp

Ile

180

Lys

Leu

Ser

Glu

Thr

Asn

Ile

85

Lys

Asp

Ile

Lys

val

165

Ile

Pro

Streptococcus

Asp Gly Glu val Lys
20

Ala Asp g}a Lys val

Ala

Lys

Thr

Ala

TYr

Pro

Leu

val

Asp

Ala

150

Glu

Asp

Gly

Ala

Asp

Lys

Leu

55

Ser

Tyr

val

Asn

TYyr

Thr

Phe

Asn

Thr

Ser

Gly

Pro

40

Lys

Ala

Glu

Trp

Leu

120

Thr

Gly

Thr

Pro

200

agalactiae

Thr Asp Leu

val Thr Lys

val Tyr Thr

40

eolf-seql

Lys Ala va
10

val

25

Glu

Asp

Thr

val

Thr

105

Ala

Leu

Leu

Leu

Glu
185

Ser

Thr
25

Leu

val

val

Ala

Lys

Lys

90

Asp

val

Ser

Asp

Thr

170

val

Lys

Asp

Thr

Ala

75

Thr

Thr

ser

Ile

Lys

155

Tyr

Asn

Pro

Asp

Lys

Leu

60

Thr

Lys

Met

Gly

Lys

Asp

Glu Gln Pro

10

Trp Ala Ala

Lys Asn Ala
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val

Ala

Asn

45

Leu

val

val

ser

Thr

125

Asp

Glu

Ala

Ile

val

Gly

Thr
45

Lys Ile
15

His val
30

Phe Ala

Lys Ala

Thr Ala

Leu Lys

Asn Gly

110

Thr Thr

Arg Gly

Glu Ala

Thr val

175

Lys Leu

Thr Pro
15

Ala Asn
30

Lys Gln

Thr

Tyr

Lys

Gly

Glu

80

Gly

Leu

Thr

Phe

Ala

160

Asn

Asp

Glu

Lys

val



eolf-seql

val gga Ser val Ala Leu ;?r Ala Ala Asp Thr E%s Gly Thr Ile Asn

Leu Gly Lys Gly Met Thr Phe Glu Ile Thr Gly Ala Phe Ser Gly Thr

65 70 75 80
Phe Lys Gly Leu GIn Asn Lys Ala Tyr Thr val Ser Glu Arg val Ala
85 90 95
Gly Tyr Thr Asn Ala Ile Asn val Thr Gly Asn Ala val Ala Ile Thr
100 105 110
Asn Thr Pro Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Gln Pro
115 120 125
Lys val Glu Thr His Gly Lys Lys Phe val Lys val Gly Asp Ala Asp
130 135 140
Ala Arg Leu Ala Gly
145
<210> 27
<211> 169
<212> PRT
<213> Streptococcus agalactiae
<400> 27
?1a Asp Ala Arg Eeu Ala Gly Ala Gln ige val val Lys Asn igr Ala

Gly Lys Phe Egu Ala Leu Lys Glu égp Ala Ala val Sser §8y Ala Gln

Thr Glu ggu Ala Thr Ala Lys Igr Asp Leu Asp Asn ﬁga Ile Lys Ala

Tyr égn Gly Leu Thr Lys é}a GIn GIn Glu Gly ega Asp Gly Thr Ser

Ala Lys Glu Leu ITle Asn Thr Lys GIn Ser Ala Tyr Asp Ala Ala Phe
65 70 75 80

Ile Lys Ala Arg g?r Ala Tyr Thr Trp gg] Asp Glu Lys Thr bgs Ala

Ile Thr Phe Thr Ser Asn Asn GIn Gly GIn Phe Glu val Thr Gly Leu
100 105 110

Glu val Gly Ser Tyr Lys Leu Glu Glu Thr Leu Ala Pro Ala Gly Tyr
115 120 125
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eolf-seql
Ala Lys Leu Ser Gly Asp Ile Glu Phe Thr val Gly His Asp Ser Tyr
130 135 140

Thr Ser Gly Asp Ile Lys Tyr Lys Thr Asp Asp Ala Ser Asn Asn Ala
145 150 155 160

GIn Lys val Phe ?gg Lys Lys val Thr

<210> 28

<211> 139

<212> PRT

<213> Streptococcus agalactiae

<400> 28

§1u Glu Glu Arg ;hr Thr Glu Thr val Igr Leu His Lys Ile igu Gln

Thr Glu Thr ggn Leu Lys Asn Ser §}a Phe Pro Gly Thr 5%5 Gly Leu

Asp Gly ggr Glu Tyr Asp Gly h%s Ala Ile Asp Lys kgu Asp Ser Tyr

Phe ggy Asn Asp Ser Lys égp Ile Gly Gly Ala E%r Phe Ile Leu Ala

Asn Ser Lys Gly Glu Tyr Ile Lys Ala Asn Asp Lys Asn Lys Leu Lys
65 70 75 80

Pro Glu Phe Ser Gly Asn Thr Pro Lys Thr Thr Leu Asn Ile Ser Glu
85 90 95

Ala val Gly Gly Leu Thr Glu Glu Asn Ala Gly Ile Lys Phe Glu Thr
100 105 110

Thr Gly Leu Arg Gly Asp Phe Gln Ile Ile Glu Leu Lys Asp Lys Ser
115 120 125

Thr Tyr Asn Asn Gly Gly Ala Ile Leu Ala Asp
130 135

<210> 29

<211> 183

<212> PRT

<213> Streptococcus agalactiae

<400> 29

Gly Gly Ala Ile Leu Ala Asp Ser Lys Ala val Pro val Lys Ile Thr
1 5 10 15

Leu Pro Leu %1e Asn Lys Asp Gly gg] val Lys Asp Ala ggs val Tyr
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Pro

Lys

Ala

65

Lys

Gly

Phe

Leu

Thr

145

sSer

Gly

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

<400>

Lys

Asn

50

Thr

Gly

Leu

Glu

val

130

Lys

Thr

Asn

Asn

35

Leu

val

Ser

Thr

Gln

115

Leu

Asp

val

Asn

30

143
PRT
Streptococcus

30

Thr

Asp

Gly

Asp

Phe

100

Ser

Asn

val

val

Pro
180

Glu

TYyr

Asp

TYr

85

Asn

Asn

Ala

Glu

Glu

165

Thr

Gly Asn Asn Pro Thr
1 5

Asn

val

Lys

Ala

65

Tyr

Lys
Asn
Asp
50

Thr

Arg

Glu

Asp

val

Ile
20

Gly
Asp

Phe

val

Thr

Asp

Lys

Lys

Glu
85

Thr Lys
Ile Asn

55
val Lys
70
Lys Lys
Asn Asp
Tyr Thr
Thr Gly
Ile Lys
150

Lys Ser

Thr Glu

Pro

40

Asn

Lys

Leu

val

Leu

120

Leu

Ile

Glu

agalactiae

Thr Glu

val Arg

Glu Lys

Trp val

55

Tyr Thr

Arg val

Asn

Lys

val

40

Asn

Phe

Ser

eolf-seql

Gln Ile Asp Lys

Gln

Tyr

val

Thr

105

val

Ser

Asn

Asn

Glu

Thr

25

Asp

val

Lys

Gly

Lys

Thr

Trp

90

val

Ala

Lys

Tyr

Asn
170

Pro

10

Trp

Ala

Asp

Asn

Tyr
90

Asp

val

75

Thr

Thr

Asp

val

Ser

155

Asp

Gln

Ala

val

ser

Leu

75

Ala

Page 35

Lys
60

Gly
Asp
Leu
Asp
Ala
140

Ala

val

Thr

val

Phe

Ala

60

Asp

Pro

Asn

45

Gly

Thr

ser

Asp

Gln

125

Glu

Thr

Lys

Gly

Asp

Thr

45

Thr

Asn

Ala

Phe

Thr

Lys

Met

Gly

Gly

Ala

val

Leu

Asn

Gly

30

Leu

Ala

Ala

Tyr

Ala

Ile

Ile

Thr

95

Ala

Phe

Ala

Asn

Asp

Pro

15

Asn

Gln

Thr

Lys

val
95

Asp

sSer

Leu

80

Lys

Asn

Arg

Lys

val

Glu

val

Ala

Thr

80

ser



Phe val Gly Gly val
100

Pro Thr Pro Ile Asn

115

Lys Phe val Lys Thr
130

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

<400>

31

173
PRT
Streptococcus

31

Ser Glu Arg Leu Ala
1 5

Gln
Ala
Ash
Leu
65

Lys
val
Leu
Tyr
Tyr
145

Lys

Tyr

val

Ala

val

Asn

Ala

130

Ser

Thr

<210> 32
<211> 13

<212>
<213>

Leu

Thr

35

Leu

Leu

Asn

Lys

Ala

115

Lys

Glu

Asp

3

PRT
Streptococcus

Ala

20

Asp

Thr

Ile

Tyr

Leu

100

Gly

Leu

Gly

Ala

Arg

Ala

Lys

Asp

ser

85

Ile

Glu

Ser

Ala

Gln
165

val Thr

Pro Ser

Asn G1n
135

Ile

Glu
120

Asp

agalactiae

Gly Ala

Lys Ser

Lys val

Glu G1n

55

Glu Lys
70

Tyr Glu
Ser Asn
Tyr Ser
Ser Asp
Ser Asn
150

Lys val

Thr

Gly

Gln

40

Gln

Gln

Trp

Thr

Leu

120

val

Asp

val

agalactiae

eolf-seql

Lys Asn Asn Lys

105

Pro

Gly

Phe

val

25

Leu

Glu

Thr

val

Ala

105

Glu

Ser

Ile

Asn

Lys

Ser

Leu

10

Ala

Asp

Ser

Ala

val

90

Gly

Glu

Phe

Ala

Lys

val

Glu

val
Thr
Glu
Gln
Tyr
75

Asp
Lys
Thr
Lys
Tyr
155

Lys

Page 36

val

Lys

Asn

Ala

Asp

60

Asn

Lys

Phe

Gln

val

140

Asp

val

Asn
Thr

125

Leu

Asn

Glu

val

45

Gly

Glu

Asn

Glu

Ala

125

Asn

Lys

Thr

ser
110
Tyr

Ala

ser

Ala

30

Lys

Lys

Ala

Ala

Ile

110

Pro

Asp

Asp

Asn

Gly

Gly

Gln

15

His

Ala

Ala

Phe

Ala

95

Thr

Thr

Thr

Ser

Asp

Arg

Ser

Lys

Tyr

Ala

Ala

80

Asn

Gly

Gly

ser



<400> 32
?sp Asp val Thr Thr

GIn Ala Ala Phe Asp
20

Ser Asp ;gr val Gly

Ser Thr Asp Ala Lys
50

Glu Thr Gly Thr Lys
65

Leu Glu Ala Lys Asp
85

Lys Asp Thr Gly Phe

GIn Ile val Glu Leu
115

Ile Leu Ala Asp Ser
130

<210> 33

<211> 183

<212> PRT

<213> Streptococcus

<400> 33
?sn Gly Ser Ile Eeu

Leu Pro Leu Val Asn
20

Pro Lys ggn Thr Glu

Lys Asp Leu Asp Tyr
50

Ala Thr val Gly Asp
65

Lys Gly Ser Asp Tyr
85

Asp Thr val

Asn Phe Thr

Lys Gln Ile
40

Glu Ile Lys
55

Phe Ile Thr
70

Ala Glu Gly

Ala Phe Asn

Lys Glu Lys

agalactiae

Ala Asp Ser

Asn Gln Gly

Thr Lys Pro
40

Thr Asp Asn
55

Lys Lys Glu

Lys Lys Leu

eolf-seql

Thr

Glu

25

Asn

Gly

Glu

Gly

Thr

105

Ser

Lys

val

25

Gln

Arg

Tyr

val

Leu His Lys
10

Gly

Asp

Ala

Asn

Ala

90

Ala

Asn

Ala

10

val

val

Lys

Ile

Trp
90

Thr

Leu

Phe

Gly

75

val

Lys

TYyr

val

Lys

Asp

Asp

val

75

Thr

Page 37

Lys

Lys

Phe

60

Lys

Leu

Leu

Asp

Pro

Asp

Lys

Asp

Ile

Gly

ser

45

val

Glu

ser

Lys

Asn
125

val

Ala

Asn

45

Gly

Thr

Ser

val

Tyr

Phe

val

Gly

Lys

His

30

Phe

val

Lys

Met

Met
15

Asn
Phe
Lys
Asp
Leu
95

Thr

Gly

Ile

15

Ile

Ala

val

Ile

Thr
95

Pro

Asp

Gly

Asn

Thr

80

Thr

Tyr

Ser

Thr

Tyr

Asp

ser

Leu

80

Lys



eolf-seql
Gly Leu Thr Phe Asn Asn Asn val Lys val Thr Leu Asp Gly Lys Asp
100 105 110

Phe Pro val Leu Asn Tyr Lys Leu val Thr Asp Asp GIn Gly Phe Arg
115 120 125

Leu Ala Leu Asn Ala Thr Gly Leu Ala Ala val Ala Ala Ala Ala Lys
130 135 140

Asp Lys Asp Val Glu Ile Lys Ile Thr Tyr Ser Ala Thr val Asn Gly

145 150 155 160
Ser Thr Thr val Glu val Pro Glu Thr Asn Asp val Lys Leu Asp Tyr
165 170 175
Gly Asn Asn Pro Thr Glu Glu
180
<210> 34
<211> 144
<212> PRT
<213> Streptococcus agalactiae
<400> 34
g1y Asn Asn Pro ;hr Glu Glu ser Glu 550 GIn Glu Gly Thr ;;o Ala

Asn GIn Glu §8e Lys val Ile Lys égp Trp Ala val Asp ggy Thr Ile

Thr Asp §§1 Asn val Ala val h%s Ala Ile Phe Thr kgu GIn Glu Lys

Gln Egr Asp Gly Thr Trp ¥§1 Asn val Ala Sser ggs Glu Ala Thr Lys

Pro Ser Arg Phe Glu His Thr Phe Thr Gly Leu Asp Asn Thr Lys Thr
65 70 75 80

Tyr Arg val val g}u Arg val Ser Gly ;gr Thr Pro Glu Tyr gg1 Ser

Phe Lys Asn Gly val val Thr Ile Lys Asn Asnh Lys Ash Ser Ash Asp
100 105 110

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
115 120 125

Lys Phe val Lys Thr Asn GIn Ala Asn Thr Glu Arg Leu Ala Gly Ala
130 135 140

<210> 35
<211> 172
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eolf-seql

<212> PRT

<213> Streptococcus agalactiae

<400> 35

Ihr Glu Arg Leu é1a Gly Ala Thr Phe igu val Lys Lys Glu g}y Lys

Tyr Leu Ala ggg Lys Ala Gly Ala §}a Thr Ala Glu Ala 5%5 Ala Ala

val Lys ggr Ala Lys Leu Ala hgu Asp Glu Ala val kgs Ala Tyr Asn

Asp Egu Thr Lys Glu Lys g}n Glu Gly GIn Glu ggy Lys Thr Ala Leu

Ala Thr val Asp GIn Lys GIn Lys Ala Tyr Asn Asp Ala Phe val Lys
65 70 75 80

Ala Asn Tyr Ser ggr Glu Trp val Ala Sgp Lys Lys Ala Asp Sgn val

val Lys Leu Ile Ser Asn Ala Gly Gly Gln Phe Glu Ile Thr Gly Leu
100 105 110

Asp Lys Gly Thr Tyr Ser Leu Glu Glu Thr Gln Ala Pro Ala Gly Tyr
115 120 125

Ala Thr Leu Ser Gly Asp val Asn Phe Glu val Thr Ala Thr Ser Tyr
130 135 140

Ser Lys Gly Ala Thr Thr Asp Ile Ala Tyr Asp Lys Gly Ser val Lys
145 150 155 160

Lys Asp Ala Gln GIn val Gln Asn Lys Lys val Thr

165 170
<210> 36
<211> 121
<212> PRT
<213> Streptococcus agalactiae
<400> 36
g1y Asn Lys Pro §1y Lys Asp Leu Thr gAU Leu Pro val Thr ;;o Ser

Lys Gly Glu XS1 Thr val Ala Lys ;?r Trp Ser Asp Gly §8e Ala Pro

Asp Gly §§1 Asn val val Tyr Igr Leu Lys Asp Lys ﬁgp Lys Thr val

Ala ggr val Ser Leu Thr %gs Thr Ser Lys Gly Egr Ile Asp Leu Gly
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Asn Gly Ile Lys Phe
65

Gly Leu Glu Asn Lys
85

Gly Ser Ala Ile Asn
100

Lys Asp Ser Asp Asn
115

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

<400> 37
?sn Pro Thr Glu Ero

37
105
PRT

Gln
20

Thr Asn Glu Gly

Ala
35

Asn Ser Gly Lys

GIn Lys Thr Leu Ala

50

Ala Tyr Asn Lys Leu
65

Thr Ala Glu Leu

85

Lys

Ala
100

Phe Ile Glu Arg

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

<400> 38
g1y Asn Asn Pro ;hr

38
116
PRT

Asp Lys Lys Ile Thr
20

val Asn ggs Ala Asp

Glu val Ser
70

Ser Tyr Met

Leu Glu Asn

Pro Thr Pro
120

agalactiae

Lys val Glu

Asp Arg Leu

Ala
40

Tyr Leu

Ala Lys Lys

Ser Ala Thr

70

Ile Lys Thr

Thr Ala Tyr

agalactiae

Ile Glu Asn

val Asn Lys

Glu Thr val
40

eolf-seql

Gly Asn ;2e Ser Gly Lys

Ile
Gly

105

Leu

Thr

Ala

25

Leu

Ile

Asp

Lys

Glu
105

Glu

Thr
25

Asp

ser
90

Lys

His
10

Gly Lys

Gly Ala Gln

Lys Ala Asp

Ala Leu Asp

60

GIn Lys Gly

Gln Ala

90

Asp

Pro Lys Glu
10

Trp Ala val

Ala val Phe

Page 40

Glu Arg val Ser

val Thr Ile Thr

Lys

Phe

Gln

45

Glu

Glu

Tyr

Gly

Asp

Thr
45

Phe Thr
80

Gly Tyr
95

Asn Thr
110

val
15

Phe Lys

val val

30

Lys

Ser Glu Gly

Ala Ile Ala

Ile
80

Lys Gly

Ala Ala

95

Asp

Pro val
15

Ile
Gly Asn Glu
30

Leu GIn val



Lys Asp Gly
50

Ala Thr Ser
65

Tyr Arg val

Phe val Asn

Pro Thr Pro
115

<210> 39
<211> 107
<212> PRT

Asp

Phe

Ile

Lys

Lys

Glu

85

val

<213> Streptococcus

<400> 39

Asn Pro Ser Glu Pro
1

Thr Asn Lys

Lys Lys Asp
35

Ala Glu Lys
50

val Lys Ala
65

Gly Lys Ser

Asp Ala Phe

<210> 40
<211> 116
<212> PRT

Asp

20

Gly

Ala

TYyr

Ala

val
100

Gly

Lys

Ala

Asn

Leu

85

Lys

<213> Streptococcus

<400> 40

Gly Asn Asn Pro Thr
1 5

Asn GIn Glu Ile Lys
20

Trp val Asn
55

His Thr Phe

70

Arg val Ser

val Thr Ile

agalactiae

Lys val val

Lys

TYyr

val

Asp

70

Ala

Ala

Glu

Leu

Asp

55

Leu

Thr

Asn

Arg

Ala

40

Ser

Thr

val

Tyr

agalactiae

Glu Glu Ser

val Ile Lys

eolf-seql

val Asp Ser Ala
60

Glu

Gly

Lys

Thr

Leu

25

Arg

Thr

Lys

Ser

ser
105

Glu

Asp
25

Asn

Lys

Lys

Glu

Glu

90

Tyr

Pro
10

Leu
75
Ala

Asn

Gly

Gly

Ser

ser

Lys

Lys

Glu

Gln

Asp

Pro

Lys

Arg

Ala

Gly

Ala

60

Gln

Gln

Lys

Asn

Glu

Asp

Lys

Thr

val

45

Leu

Glu

Lys

Ala

Ala

Tyr

ser
110

Phe

Phe

30

Ala

Asp

Gly

Ala

Thr

Lys

val

95

Asn

val

15

Leu

Thr

Ala

Gln

Tyr
95

Ala

Thr

80

Ser

Glu

Lys

val

Asp

Ala

Asp

80

Asn

Glu Gly Thr Pro Ala
15

Trp Ala val Asp §8y Thr Ile
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Thr Asp g}a Asn val

GIn Thr Asp Gly Thr
50

Pro Ser Arg Phe Glu
65

Tyr Arg val val Glu
85

Phe Lys Asn Gly val

Pro Thr Pro Ile
115

<210> 41
<211> 107
<212> PRT
<213> Streptococcus

<400> 41
?sn Pro Ser Glu Ero

Thr Asn Gln Ala Asn
20

Lys Lys g}u Gly Lys

Glu Ala Lys Ala Ala
50

val Lys Ala Tyr Asn

65

Gly Lys Thr Ala Leu
85

Asp Ala Phe val Lys

100

<210> 42

<211> 123

<212> PRT

<213> Streptococcus

<400> 42
g1y Asn Lys Pro §1y

Ala val

Trp val
55

His Thr
70

Arg val

val Thr

Lys

Asn

Phe

Ser

Ile

agalactiae

Lys val

Thr Glu

Tyr Leu

val Lys

Asp Leu

70

Ala Thr

Ala Asn

val

Arg

Ala

40

Thr

Thr

val

Tyr

agalactiae

Lys Lys

val

eolf-seql

Ala Ile Phe Thr

val

Thr

Gly

Lys

Thr

Leu

25

Arg

Ala

Lys

Asp

ser
105

Lys

Ala Ser
Gly Leu
75

Tyr Thr

Asn Asn

Tyr Gly

Ala Gly

Lys Ala

Lys Leu

Glu Lys

GlIn Lys

90

Tyr Glu

His
60
Asp

Pro

Lys

Arg

Ala

Gly

Ala

60

Gln

Gln

Leu

45

Glu

Asn

Glu

Asn

Lys

Thr

Ala

45

Leu

Glu

Lys

Gln

Ala

Ala

Tyr

ser
110

Phe

Phe

30

Ala

Asp

Gly

Ala

Glu

Thr

Lys

val

95

Asn

val

15

Leu

Thr

Glu

Gln

Tyr
95

Lys

Lys

Thr

80

ser

Asp

Lys

val

Ala

Ala

Glu

80

Asn

Glu Ile Pro val Thr Pro Ser

10
Page 42

15



eolf-seql

Asn Gly Glu §8e Thr val Ser Lys ;?r Trp Asp Lys Gly ggr Asp Leu

Glu Asn g}a Asn val val Tyr Igr Leu Lys Asp Gly S}y Thr Ala val

Ala ggr val Ser Leu Thr %gs Thr Thr Pro Asn ggy Glu Ile Asn Leu

Gly Asn Gly Ile Lys Phe Thr val Thr Gly Ala Phe Ala Gly Lys Phe

65 70 75 80
Ser Gly Leu Thr Asp Ser Lys Thr Tyr Met Ile Ser Glu Arg Ile Ala
85 90 95
Gly Tyr Gly Asn Thr Ile Thr Thr Gly Ala Gly Ser Ala Ala Ile Thr
100 105 110
Asn Thr Pro Asp Ser Asp Asn Pro Thr Pro Leu
115 120
<210> 43
<211> 108
<212> PRT
<213> Streptococcus agalactiae
<400> 43
?sn Pro Thr Glu Ero Lys val val Thr gas Gly Lys Lys Phe Xg1 Lys

Thr Ser Ser ggr Glu Thr Glu Arg Egu GIn Gly Ala Gln gge val val

Lys Asp ggr Ala Gly Lys Tyr hgu Ala Leu Lys Ser igr Ala Thr Ile

Ser gga Gln Thr Thr Ala ;gr Thr Asn Ala Lys Egr Ala Leu Asp Ala

Lys Ile Ala Ala Tyr Asn Lys Leu Ser Ala Asp Asp Gln Lys Gly Thr

Lys Gly Glu Thr Ala Lys Ala Glu ITle Lys Thr Ala Gln Asp Ala Tyr
85 90 95

Asn Ala Ala Phe Ile val Ala Arg Thr Ala Tyr Glu
100 105

<210> 44

<211> 123

<212> PRT

<213> Streptococcus agalactiae
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<400> 44
g1y Asn Lys

Asp

Ala

val

Leu

65

Phe

Gly

Asn

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

<400> 45

Gly

Asp

Ala

50

Gly

Lys

Tyr

Thr

45

107
PRT
Streptococcus

Glu

Ala

35

Ser

Lys

Gly

Thr

Pro
115

Pro

val

20

Lys

val

Gly

Leu

Asn

100

Asp

Gly
5
Lys
val
Ala
Met
Gln
85

Ala

Ser

?sn Pro Thr Gln Pro
5

val

Asn

Gly

Ile

65

Gly

Ala

Gly

ser

Ala

50

Lys

Thr

Ala

Asp

Ala

35

Gln

Ala

ser

Phe

Ala

20

Gly

Thr

TYyr

Ala

Ile
100

Asp

Lys

Glu

Asn

Thr

val

val

Leu

Thr

70

Asn

Ile

Asp

Asp

Thr

Tyr

Thr

55

Phe

Lys

Asn

Asn

Leu

Lys

Thr

40

Ala

Glu

Ala

val

Pro
120

agalactiae

Lys val Glu

Ala

Phe

Leu

Gly

70

Glu

Ala

Arg

Leu

Ala

55

Leu

Leu

Arg

Leu

Ala

40

Thr

Thr

Ile

Thr

eolf-seql

Ser

Thr

25

Leu

Ala

Ile

TYyr

Thr

105

Thr

Thr

Ala

25

Leu

Ala

Lys

Asn

Ala
105

Glu GIn Pro

10

Trp

Lys

Asp

Thr

Thr

90

Gly

Pro

His
10

Gly
Lys
Lys
Ala
Thr
90

Tyr

Ala

Asn

Thr

Gly

75

val

Asn

Leu

Gly

Ala

Glu

Thr

Gln

75

Lys

Thr

Page 44

Ala

Ala

Ser

Ala

Lys

Gln

Asp

Asp

60

Gln

Gln

val

Gly

Thr

45

Gly

Phe

Glu

val

Lys

Phe

Ala

45

Leu

Glu

ser

Thr

Ala

30

Lys

Thr

ser

Arg

Ala
110

Phe

val

30

Ala

Asp

Gly

Ala

Pro
15

Ash
Gln
Ile
Gly
val
95

Ile

val

15

val

val

Asn

Ala

Tyr
95

Glu

Lys

val

Asn

Thr

80

Ala

Thr

Lys

Lys

ser

Ala

Asp

80

Asp



eolf-seql

<210> 46

<211> 116

<212> PRT

<213> Streptococcus agalactiae

<400> 46

g1y Asn Asn Pro ;hr Thr Glu Asn Glu 550 GIn Thr Gly Asn ;;o val

Asn Lys Glu §8e Thr val Arg Lys ;?r Trp Ala val Asp ggy Asn Glu

val Asn ggs Gly Asp Glu Lys Xgl Asp Ala val Phe I?r Leu GIn val

Lys Asp Ser Asp Lys Trp val Asn val Asp Ser Ala Thr Ala Thr Ala

50 55 60
Ala Thr Asp Phe Lys Tyr Thr Phe Lys Asn Leu Asp Asnh Ala Lys Thr
65 70 75 80
Tyr Arg val val Glu Arg val Ser Gly Tyr Ala Pro Ala Tyr val Ser
85 90 95
Phe val Gly Gly val val Thr Ile Lys Asn Asnh Lys Asnh Ser Ash Asp
100 105 110
Pro Thr Pro Ile
115
<210> 47
<211> 108
<212> PRT
<213> Streptococcus agalactiae
<400> 47
?sn Pro Ser Glu Ero Lys val val Thr Igr Gly Arg Lys Phe Xg1 Lys

Thr Asn GlIn ggp Gly Ser Glu Arg Egu Ala Gly Ala Thr gge Leu val

Lys Asn ggr Gln Ser Gln Tyr hgu Ala Arg Lys Ser S}y val Ala Thr

Asn ggu Ala His Lys Ala ¥§1 Thr Asp Ala Lys g81 GIn Leu Asp Glu

Ala val Lys Ala Tyr Asn Lys Leu Thr Lys Glu Gln GIn Glu Ser Gln
65 70 75 80

Asp Gly Lys Ala Ala Leu Asn Leu Ile Asp Glu Lys GIn Thr Ala Tyr
85 90 95

Page 45



Asn Glu Ala Phe Ala
100

<210> 48

<211> 116

<212> PRT

<213> Streptococcus

<400> 48

Gly Asn Asn Pro Thr
1 5

Asn

Thr

Gln

Pro

65

Tyr

Phe

Pro

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

<400>
?sn Pro Ser Glu Pro

Gln

Asp

Thr

50

ser

Arg

Lys

Thr

49

107
PRT
Streptococcus

49

Glu

val

35

Asp

Arg

val

Asn

Pro
115

Ile
20

Asn
Gly

Phe

val

Lys

val

Thr

Glu

Glu

85

val

5

Thr Asn Gln Ala Asn

Lys Lys g}u Gly Lys

Glu Ala Lys Ala Ala

50

val Lys Ala Tyr Asn
65

Lys Ala

Asn

agalactiae

Glu Glu

val Ile

Ala val

Trp val

55

His Thr
70

Arg val

val Thr

Ser

Lys

Phe

Ser

Ile

agalactiae

Lys val
Thr Glu
Tyr Leu
val Lys

55

Asp Leu
70

val
Arg
Ala
40

Thr

Thr

eolf-seql

Tyr Ser Tyr Glu

105

Glu

Asp

25

Ala

val

Thr

Gly

Thr
Leu
25

Arg

Ala

Lys

Pro Gln

10

Trp Ala

Ile Phe

Ala Ser

Gly Leu
75

Tyr Thr

Asn Asn

Tyr Gly

Ala Gly

Lys Ala

Lys Leu

Glu Lys

Page 46

Glu

val

Thr

His

60

Asp

Pro

Lys

Arg

Ala

Gly

Ala

60

Gln

Gly

Asp

Leu

45

Glu

Asn

Glu

Asn

Lys
Thr
Ala
45

Leu

Glu

Thr

Gly

30

Gln

Ala

Thr

Tyr

ser
110

Phe
Phe
30

Ala

Asp

Gly

Pro

15

Thr

Glu

Thr

Lys

val

95

Asn

val

15

Leu

Thr

Glu

Gln

Ala

Ile

Lys

Lys

Thr

80

ser

Asp

Lys

val

Ala

Ala

Glu
80



Gly Lys Thr Ala Leu

85

Asp Ala Phe val Lys
100

<210> 50
<211> 30
<212> PR

<213>

<400> 50
g1y Asn Lys Pro §1y

Lys

Asp

Ala

Asn

65

Gly

Gly

Lys

Glu

Leu

145

Ala

Lys

Thr

Thr

Gly

Gly

ser

50

Gly

Leu

ser

Asp

Thr

130

Ala

Leu

Ile

Asp

Lys

8
T

Glu

val

35

val

Ile

Glu

Ala

ser

115

His

Gly

Lys

Ala

Gln

195

Gln

val

20

Asn

Ser

Lys

Asn

Ile

100

Asp

Gly

Ala

Ala

Leu

180

Lys

Ala

Streptococcus

Thr

val

Leu

Phe

Asn

Lys

Gln

Asp

Gly

Asp

Ala Thr val

Ala Asn Tyr

agalactiae

Lys Asp Leu

val

val

Thr

Glu

70

Ser

Leu

Pro

Lys

Phe

150

Gln

Glu

Glu

TYyr

Ala

TYyr

Lys

55

val

Tyr

Glu

Thr

Phe

135

val

Ser

Ala

Lys

Asp
215

Lys

Thr

40

Thr

Ser

Met

Asn

Pro

120

val

val

Glu

Ile

eolf-seql

Asp GIn Lys Gln Lys Ala Tyr Asn
90 95

ser
105

Thr

Thr

25

Leu

Ser

Gly

Ile

Lys

Lys

Gly

Ala

185

Ile

Ala

Tyr

Glu

10

Trp

Lys

Lys

Asn

Ser

90

Lys

Asn

Thr

Asn

Gln

170

Ala

Thr

Phe

Glu

Leu

Ser

Asp

Gly

Phe

75

Glu

val

Pro

Asn

Ser

155

Lys

TYyr

Ala

Ile

Page 47

Pro

Asp

Lys

Thr

60

Ser

Arg

Thr

Thr

Glu

140

Ala

Thr

Asn

Lys

Glu
220

val

Gly

Asp

45

Ile

Gly

val

Ile

Glu

125

Gln

Gly

Leu

Lys

Glu

205

Ala

Thr

Ile

30

Lys

Asp

Lys

ser

Thr

110

Pro

Gly

Lys

Ala

Leu

190

Leu

Arg

Pro

15

Ala

Thr

Leu

Phe

Gly

95

Asn

Lys

Asp

Tyr

Ala

175

Ser

Ile

Thr

ser

Pro

val

Gly

Thr

80

Tyr

Thr

val

Arg

Leu

160

Lys

Ala

Lys

Ala



eolf-seql

Tyr Glu Trp Ile Thr Asp Lys Ala Arg Ala Ile Thr Tyr Thr Ser Asn
225 230 235 240

Asp GIn Gly Gln Phe Glu val Thr Gly Leu Ala Asp Gly Thr Tyr Asn
245 250 255

Leu Glu Glu Thr Leu Ala Pro Ala Gly Phe Ala Lys Leu Ala Gly Asn
260 265 270

Ile Lys Phe val val Asn Gln Gly Ser Tyr Ile Thr Gly Gly Asn Ile
275 280 285

Asp Tyr val Ala Asn Ser Asn Gln Lys Asp Ala Thr Arg val Glu Asn
290 295 300

Lys Lys val Thr
305

<210> 51
<211> 226
<212> PRT
<213> Streptococcus agalactiae

<400> 51

Gly Asn Lys Pro Gly Lys Asp Leu Thr Glu Leu Pro val Thr Pro Ser
1 5 10 15

Lys Gly Glu XS1 Thr val Ala Lys ;?r Trp Ser Asp Gly gge Ala Pro

Asp Gly §§1 Asn val val Tyr Igr Leu Lys Asp Lys ﬁgp Lys Thr val

Ala ggr val Ser Leu Thr %gs Thr Ser Lys Gly Egr Ile Asp Leu Gly

Asn Gly Ile Lys Phe Glu val Ser Gly Asn Phe Ser Gly Lys Phe Thr
65 70 75 80

Gly Leu Glu Asn Lys Ser Tyr Met Ile Ser Glu Arg val Ser Gly Tyr
85 90 95

Gly Ser Ala Ile Asn Leu Glu Asn Gly Lys val Thr Ile Thr Asn Thr
100 105 110

Lys Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Glu Pro Lys val
115 120 125

Glu Thr His Gly Lys Lys Phe val Lys Thr Asn Glu GIn Gly Asp Arg
130 135 140
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Leu
145
Ala
Lys

Thr

Thr

TYyr
225

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

<400>
?sn Gly Ser Leu Leu

Leu

Pro

Thr

Gly

65

Glu

Gly

Leu

Thr

Phe
145

Ala

Leu

Ile

Asp

Lys

210

Glu

Pro

Lys

Asn

50

Ala

Ile

ser

Thr

Phe

130

Thr

52

502
PRT
Streptococcus

52

Gly

Lys

Ala

Gln

195

Gln

Leu

Asn

35

Asp

Asn

Gly

Lys

Met

115

Ala

Leu

Ala
Ala
Leu
180

Lys

Ala

val

20

Thr

Leu

Tyr

Lys

TYr

Gly

Lys

Lys

Gln

Asp

Gly

Asp

5

Asn

Glu

Thr

Gly

val

85

Glu

Ser

Asp

Phe

Phe val
150

Gln Ser
Glu Ala

Glu Lys

Tyr Asp

val

Glu

Ile

agalactiae

Ala Ala

Glu Asp

Glu Lys

Ala Leu

55

Asn Tyr

70

val Pro

Asn Leu

Thr val

Thr Asp

Thr Ala
150

Ser

Gly

Pro

40

Thr

Ala

Tyr

val

Ser

120

Tyr

Asp

eolf-seql

Lys
Gly
Ala
185

Ile

Ala

Lys

val

25

Glu

Asp

Arg

Glu

Glu

Gly

Asn

Gln

170

Ala

Thr

Phe

Ala

10

val

Ile

val

Asp

val

90

Thr

Lys

Leu

Leu

ser
155
Lys
Tyr

Ala

Ile

val

Ala

Asp

Asn

Lys

Lys

Asp

Ala

Ser

Gly
155
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Ala

Thr

Asn

Lys

Glu
220

Pro

Asp

Lys

Arg

60

Ala

Thr

Ile

ser

Ile

140

Lys

Gly

Leu

Lys

Glu

205

Ala

val

Ala

Asn

45

Leu

Thr

Lys

Met

Asp

Leu

Lys

Ala

Leu

190

Leu

Arg

Asn

His

30

Phe

Leu

Ala

Ile

ser

110

Thr

Ala

Glu

Tyr

Ala

175

Ser

Ile

Thr

Ile

15

val

Ala

Thr

Thr

His

95

Asn

Thr

Arg

Lys

Leu
160
Lys
Ala

Lys

Ala

Thr

Tyr

Lys

Ala

Ala

80

Lys

Gly

Glu

Gly

Ala
160



eolf-seql

Ala Lys Thr Ala Asp Ile Glu Phe Thr Leu Thr Tyr Ser Ala Thr val
165 170 175

Asn Gly GIn Ala Ile Ile Asp Asn Pro Glu Ser Asn Asp Ile Lys Leu
180 185 190

Ser Tyr Gly Asn Lys Pro Gly Lys Asp Leu Thr Glu Leu Pro val Thr
195 200 205

Pro Ser Lys Gly Glu val Thr val Ala Lys Thr Trp Ser Asp Gly Ile
210 215 220

Ala Pro Asp Gly val Asn val val Tyr Thr Leu Lys Asp Lys Asp Lys
225 230 235 240

Thr val Ala Ser val Ser Leu Thr Lys Thr Ser Lys Gly Thr Ile Asp
245 250 255

Leu Gly Asn Gly Ile Lys Phe Glu val Ser Gly Asn Phe Ser Gly Lys
260 265 270

Phe Thr Gly Leu Glu Asn Lys Ser Tyr Met Ile Ser Glu Arg val Ser
275 280 285

Gly Tyr Gly Ser Ala Ile Asn Leu Glu Asn Gly Lys val Thr Ile Thr
290 295 300

Asn Thr Lys Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Glu Pro
305 310 315 320

Lys val Glu Thr His Gly Lys Lys Phe val Lys Thr Asn Glu Gln Gly
325 330 335

Asp Arg Leu Ala Gly Ala GIn Phe val val Lys Asn Ser Ala Gly Lys
340 345 350

Tyr Leu Ala Leu Lys Ala Asp Gln Ser Glu Gly Gln Lys Thr Leu Ala
355 360 365

Ala Lys Lys Ile Ala Leu Asp Glu Ala Ile Ala Ala Tyr Asn Lys Leu
370 375 380

Ser Ala Thr Asp GIn Lys Gly Glu Lys Gly Ile Thr Ala Lys Glu Leu
385 390 395 400

Ile Lys Thr Lys Gln Ala Asp Tyr Asp Ala Ala Phe Ile Glu Ala Arg
405 410 415

Thr Ala Tyr Glu Trp Ile Thr Asp Lys Ala Arg Ala Ile Thr Tyr Thr
420 425 430

Page 50



eolf-seql

Ser Asn Asp GIn Gly GIn Phe Glu val Thr Gly Leu Ala Asp Gly Thr
435 440 445

Tyr Asn Leu Glu Glu Thr Leu Ala Pro Ala Gly Phe Ala Lys Leu Ala
450 455 460

Gly Asn Ile Lys Phe val val Asn GIn Gly Ser Tyr Ile Thr Gly Gly
465 470 475 480

Asn Ile Asp Tyr val Ala Asn Ser Asn Gln Lys Asp Ala Thr Arg val

485 490 495

Glu Asn Lys Lys val Thr

500
<210> 53
<211> 420
<212> PRT
<213> Streptococcus agalactiae
<400> 53
?sn Gly Ser Leu Eeu Ala Ala Ser Lys é&a val Pro val Asn {}e Thr

Leu Pro Leu XS1 Asn Glu Asp Gly gg] val Ala Asp Ala ggs val Tyr

Pro Lys ggn Thr Glu Glu Lys 250 Glu Ile Asp Lys ﬁgn Phe Ala Lys

Thr égn Asp Leu Thr Ala %gu Thr Asp val Asn egg Leu Leu Thr Ala

Gly Ala Asn Tyr Gly Asn Tyr Ala Arg Asp Lys Ala Thr Ala Thr Ala
65 70 75 80

Glu Ile Gly Lys val val Pro Tyr Glu val Lys Thr Lys Ile His Lys
85 90 95

Gly Ser Lys Tyr Glu Asn Leu val Trp Thr Asp Ile Met Ser Asn Gly
100 105 110

Leu Thr Met Gly Ser Thr val Ser Leu Lys Ala Ser Gly Thr Thr Glu
115 120 125

Thr Phe Ala Lys Asp Thr Asp Tyr Glu Leu Ser Ile Asp Ala Arg Gly
130 135 140

Phe Thr Leu Lys Phe Thr Ala Asp Gly Leu Gly Lys Leu Glu Lys Ala
145 150 155 160



eolf-seql
Ala Lys Thr Ala Asp Ile Glu Phe Thr Leu Thr Tyr Ser Ala Thr val
165 170 175

Asn Gly GIn Ala Ile Ile Asp Asn Pro Glu Ser Asn Asp Ile Lys Leu
180 185 190

Ser Tyr Gly Asn Lys Pro Gly Lys Asp Leu Thr Glu Leu Pro val Thr
195 200 205

Pro Ser Lys Gly Glu val Thr val Ala Lys Thr Trp Ser Asp Gly Ile
210 215 220

Ala Pro Asp Gly val Asn val val Tyr Thr Leu Lys Asp Lys Asp Lys
225 230 235 240

Thr val Ala Ser val Ser Leu Thr Lys Thr Ser Lys Gly Thr Ile Asp
245 250 255

Leu Gly Asn Gly Ile Lys Phe Glu val Ser Gly Asn Phe Ser Gly Lys
260 265 270

Phe Thr Gly Leu Glu Asn Lys Ser Tyr Met Ile Ser Glu Arg val Ser
275 280 285

Gly Tyr Gly Ser Ala Ile Asn Leu Glu Asn Gly Lys val Thr Ile Thr
290 295 300

Asn Thr Lys Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Glu Pro
305 310 315 320

Lys val Glu Thr His Gly Lys Lys Phe val Lys Thr Asn Glu Gln Gly
325 330 335

Asp Arg Leu Ala Gly Ala GIn Phe val val Lys Asn Ser Ala Gly Lys
340 345 350

Tyr Leu Ala Leu Lys Ala Asp Gln Ser Glu Gly Gln Lys Thr Leu Ala
355 360 365

Ala Lys Lys Ile Ala Leu Asp Glu Ala Ile Ala Ala Tyr Asn Lys Leu
370 375 380

Ser Ala Thr Asp GIn Lys Gly Glu Lys Gly Ile Thr Ala Lys Glu Leu
385 390 395 400

Ile Lys Thr Lys Gln Ala Asp Tyr Asp Ala Ala Phe Ile Glu Ala Arg
405 410 415

Thr Ala Tyr Glu
420
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eolf-seql

<210> 54

<211> 309

<212> PRT

<213> Streptococcus agalactiae

<400> 54

g1y Asn Asn Pro ;hr ITe Glu Asn Glu 550 Lys Glu Gly Ile ;;o val

AsSp Lys Lys §8e Thr val Asn Lys ;?r Trp Ala val Asp ggy Asn Glu

val Asn ggs Ala Asp Glu Thr Xgl Asp Ala val Phe I?r Leu GIn val

Lys ggp Gly Asp Lys Trp ¥§1 Asn val Asp Ser eAa Lys Ala Thr Ala

Ala Thr Ser Phe Lys His Thr Phe Glu Asn Leu Asp Asn Ala Lys Thr
65 70 75 80

Tyr Arg val Ile g}u Arg val Ser Gly ;gr Ala Pro Glu Tyr gg1 Ser

Phe val Asn Gly val val Thr Ile Lys Asn Asn Lys Asp Ser Ash Glu
100 105 110

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
115 120 125

Lys Phe val Lys Thr Asn Lys Asp Gly Lys Glu Arg Leu Ala Gly Ala
130 135 140

Thr Phe Leu val Lys Lys Asp Gly Lys Tyr Leu Ala Arg Lys Ser Gly
145 150 155 160

val Ala Thr Asp Ala Glu Lys Ala Ala val Asp Ser Thr Lys Ser Ala
165 170 175

Leu Asp Ala Ala val Lys Ala Tyr Asn Asp Leu Thr Lys Glu Lys Gln
180 185 190

Glu Gly GIn Asp Gly Lys Ser Ala Leu Ala Thr val Ser Glu Lys Gln
195 200 205

Lys Ala Tyr Asn Asp Ala Phe val Lys Ala Asn Tyr Ser Tyr Glu Trp
210 215 220

val Glu Asp Lys Asn Ala Lys Asn val val Lys Leu Ile Ser Asn Asp
225 230 235 240

Lys Gly GIn Phe Glu Ile Thr Gly Leu Thr Glu Gly GIn Tyr Ser Leu
245 250 255
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Glu Glu Thr

Ser Phe Asn

275

Ile Glu Tyr
290

Asn Lys Lys

305

<210> 55
<211> 22

<212>
<213>

<400> 55

g1y Asn Asn Pro Thr

Asp

val

Lys

Ala

65

Tyr

Phe

Pro

Lys

Thr

145

val

Lys

Asn

Asp

50

Thr

Arg

val

Thr

Phe

130

Phe

Ala

3

PRT
Streptococcus

Lys

Lys

35

Gly

Ser

val

Asn

Pro

115

val

Leu

Thr

Gln

260

val

Thr

val

Ile

20

Ala

Asp

Phe

Ile

Lys

val

Asp

Ala

Asn

Gln

Thr

5

Thr

Asp

Lys

Lys

Glu

85

val

Asn

Thr

Lys

Ala
165

Pro Thr Gly

Ala Thr Ser

280

Gly Ser Lys

295

agalactiae

Ile Glu Asn

val

Glu

Trp

His

70

Arg

val

Pro

Asn

Lys

Glu

Asn

Thr

val

55

Thr

val

Thr

Ser

Lys

Asp

Lys

Lys

val

40

Asn

Phe

Ser

Ile

Glu

120

Asp

Gly

Ala

eolf-seql

Tyr Ala Lys Leu

265

TYyr

Thr

Glu

Thr

25

Asp

val

Glu

Gly

Lys

Pro

Gly

Lys

Ala

Ser Lys Gly

Lys Asp Ala

Pro

10

Trp

Ala

Asp

Asn

Lys

Lys

Tyr

val
170

Lys

Ala

val

Ser

Leu

75

Ala

Asn

val

Glu

Leu

155

Asp

Page 54

300

Glu

val

Phe

Ala

60

Asp

Pro

Lys

val

ser

sSer
Ser

285

Gln

Gly

Asp

Thr

45

Lys

Asn

Glu

Asp

Thr

125

Leu

Arg

Thr

Gly Asp val
270

Ala

Gln

Ile

Gly

30

Leu

Ala

Ala

Tyr

ser

110

Tyr

Ala

Lys

Lys

Gln

val

Pro

15

Asn

Gln

Thr

Lys

val

95

Asn

Gly

Gly

Ser

Ser
175

Asp

Ile

val

Glu

val

Ala

Thr

80

ser

Glu

Arg

Ala



Leu Asp Ala Ala val
180

Glu Gly GIn Asp Gly
195

Lys Ala Tyr Asn Asp
210

<210> 56
<211> 48
<212> PR

<213>

<400> 56

?sp Gly Ser Ile Leu

Leu

Pro

Lys

Ala

65

Lys

Gly

Leu

Leu

Thr

145

ser

Gly

Asp

Pro

Lys

Glu

50

ser

Gly

Leu

Asp

val

130

Lys

Ala

Asn

Lys

5
T

Leu

Asn

35

Leu

val

Ser

Thr

Ala

115

Leu

Asp

val

Asn

Lys

val

20

Thr

Asp

Gly

Asp

Phe

100

Thr

Thr

val

val

Pro

180

Ile

Streptococcus

5

Asn

Glu

Tyr

Asp

Tyr

85

Asn

Asn

Asp

Glu

Glu

165

Thr

Thr

Lys Ala Tyr

Lys Ser Ala

200

Ala Phe val

215

agalactiae

Ala Asp Ser

Asp

Thr

Ala

val

70

Lys

Asn

Tyr

Lys

Ile

150

val

Ile

val

Asn

Lys

Asn

55

Lys

Lys

Asp

Lys

Gly

Lys

Leu

Glu

Asn

Gly

Pro

40

Asn

Lys

Leu

Ile

Leu

120

Leu

Ile

Glu

Asn

Lys
200

eolf-seql

Asnh Asp Leu Thr

185

Leu

Lys

Lys

val

25

Gln

Lys

Tyr

Ile

Ala

105

val

Glu

Thr

Thr

Glu

185

Thr

Ala

Ala

Ala

10

val

val

Lys

His

Trp

90

val

Ala

Ala

Tyr

Asn

170

Pro

Trp

Thr

Asn

val

Lys

Asp

Asp

val

75

Thr

Thr

Asp

val

Ser

155

Asp

Lys

Ala

Page 55

val

Tyr
220

Pro
Asp

Lys

Asp
Leu
Asp
Ala
140
Ala
val

Glu

val

ser
205

ser

val

Ala

Asn

45

Gly

Thr

ser

Asp

Gln

125

Lys

Thr

Lys

Gly

Asp
205

Glu
190
Glu

Tyr

Lys

His

30

Phe

Thr

Lys

Met

Gly

Ala

Leu

Leu

Ile

190

Gly

Lys

Lys

Glu

Ile

15

val

Ala

val

Ile

Thr

95

Ala

Phe

Ala

Asn

Asp

Pro

Asn

Gln

Gln

Thr

Tyr

Asp

sSer

Leu

80

Lys

Thr

Arg

Lys

Tyr

val

Glu



eolf-seql

val Asn Lys Ala Asp Glu Thr val Asp Ala val Phe Thr Leu Gln val
210 215 220

Lys Asp Gly Asp Lys Trp val Asn val Asp Ser Ala Lys Ala Thr Ala
225 230 235 240

Ala Thr Ser Phe Lys His Thr Phe Glu Asn Leu Asp Asn Ala Lys Thr
245 250 255

Tyr Arg val Ile Glu Arg val Ser Gly Tyr Ala Pro Glu val Ser

Tyr
260 265 270

Phe val Asn Gly val val Thr Ile Lys Asn Asn Lys Asp Ser Ash Glu
275 280 285

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
290 295 300

Lys Phe val Lys Thr Asn Lys Asp Gly Lys Glu Arg Leu Ala Gly Ala
305 310 315 320

Thr Phe Leu val Lys Lys Asp Gly Lys Tyr Leu Ala Arg Lys Ser Gly
325 330 335

val Ala Thr Asp Ala Glu Lys Ala Ala val Asp Ser Thr Lys Ser Ala
340 345 350

Leu Asp Ala Ala val Lys Ala Tyr Asn Asp Leu Thr Lys Glu Lys Gln
355 360 365

Glu Gly GIn Asp Gly Lys Ser Ala Leu Ala Thr val Ser Glu Lys GIn
370 375 380

Lys Ala Tyr Asn Asp Ala Phe val Lys Ala Asn Tyr Ser Tyr Glu Trp
385 390 395 400

val Glu Asp Lys Asn Ala Lys Asn val val Lys Leu Ile Ser Asn Asp
405 410 415

Lys Gly GIn Phe Glu Ile Thr Gly Leu Thr Glu Gly GIn Tyr Ser Leu
420 425 430

Glu Glu Thr Gln Ala Pro Thr Gly Tyr Ala Lys Leu Ser Gly Asp val
435 440 445

Ser Phe Asn val Asn Ala Thr Ser Tyr Ser Lys Gly Ser Ala Gln Asp
450 455 460

Ile Glu Tyr Thr GIn Gly Ser Lys Thr Lys Asp Ala Gln Gln val Ile
465 470 475 480
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eolf-seql

Asn Lys Lys val Thr

485
<210> 57
<211> 399
<212> PRT
<213> Streptococcus agalactiae
<400> 57
?sp Gly Ser Ile Eeu Ala Asp Ser Lys é&a val Pro val Lys {}e Thr

Leu Pro Leu XS1 Asn Asp Asnh Gly gg] val Lys Asp Ala ggs val Tyr

Pro Lys ggn Thr Glu Thr Lys 250 GIn val Asp Lys ﬁgn Phe Ala Asp

Lys ggu Leu Asp Tyr Ala égn Asnh Lys Lys Asp E%s Gly Thr val Ser

Ala Ser val Gly Asp val Lys Lys Tyr His val Gly Thr Lys Ile Leu
65 70 75 80

Lys Gly Ser Asp ggr Lys Lys Leu Ile ggp Thr Asp Ser Met ggr Lys

Gly Leu Thr Phe Asn Asn Asp Ile Ala val Thr Leu Asp Gly Ala Thr
100 105 110

Leu Asp Ala Thr Asn Tyr Lys Leu val Ala Asp Asp GIn Gly Phe Arg
115 120 125

Leu val Leu Thr Asp Lys Gly Leu Glu Ala val Ala Lys Ala Ala Lys
130 135 140

Thr Lys Asp val Glu Ile Lys Ile Thr Tyr Ser Ala Thr Leu Asn Gly
145 150 155 160

Ser Ala val val Glu val Leu Glu Thr Asn Asp val Lys Leu Asp Tyr
165 170 175

Gly Asn Asn Pro Thr Ile Glu Asn Glu Pro Lys Glu Gly Ile Pro val
180 185 190

Asp Lys Lys Ile Thr val Asn Lys Thr Trp Ala val Asp Gly Asn Glu

val Asn Lys Ala Asp Glu Thr val Asp Ala val Phe Thr Leu Gln val
210 215 220
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Lys Asp Gly Asp

Ala Thr Ser Phe

Ile
260

Tyr Arg val

Phe val Asn val

275

Gly

Thr Ile

290

Pro Pro Asn

Phe val Lys Thr

305

Thr Phe Leu val Lys

325

val Ala Thr Asp Ala

340

Ala Ala val

355

Leu Asp

Glu Gly Gln

370

Asp Gly

Lys Ala Asn

385

Tyr Asp

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

<400> 58
g1y Asn Asn Pro ;hr

58
309
PRT

Asn GIn Glu Ile Lys
20
Thr Asp Ala Asn val
35
GIn Thr Asp Gly Thr
50

Pro Ser Arg Phe Glu
65

Trp val Asn

His Thr Phe

Arg val Ser

Ile
280

val Thr

Ser Glu

295

Pro

Asn
310

Lys Asp

Lys Asp Gly

Glu Lys Ala

Lys Ala

ser
375

Lys

Ala Phe val

390

agalactiae

Glu Glu ser
val Ile Lys
Ala val
Trp val

55

His Thr Phe

70

eolf-seql

val Asp Ser Ala Lys

235

Glu Asn Leu

250

Gly Tyr Ala

Lys Asn Asn

Pro Lys val

Glu
315

Gly Lys

Lys Tyr Leu

Ala val

345

Asp

Asn Asp Leu

Leu Ala Thr

Ala Asn

395

Lys

Glu Pro Gln

10

Asp Ala

25

Trp

Ala Ile Phe

val Ala Ser

Thr Gly Leu

75
Page 58

Asp

Pro

Lys

val

300

Arg

Ala

Ser

Thr

val

380

Tyr

Glu

val

Thr

His

60

Asp

Asn

Glu

Asp

285

Thr

Leu

Arg

Thr

Lys

365

ser

ser

Gly
Asp
Leu
45

Glu

Asn

Ala
Ala
Tyr
270
ser
Tyr
Ala
Lys
350
Glu
Glu

Tyr

Thr
Gly
30

Gln

Ala

Ala

Thr

Lys

val

Asn

Gly

Gly

ser

335

Ser

Lys

Lys

Glu

Pro
15

Thr
Glu

Thr

Lys

Ala

240

Thr

Ser

Glu

Arg

Ala

320

Gly

Ala

Gln

Gln

Ala

Ile

Lys

Lys

Thr
80



eolf-seql

Tyr Arg val val g}u Arg val Ser Gly ;gr Thr Pro Glu Tyr gg1 Ser

Phe Lys Asn Gly val val Thr Ile Lys Asn Asnh Lys Ash Ser Ash Asp
100 105 110

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
115 120 125

Lys Phe val Lys Thr Asn GIn Ala Asn Thr Glu Arg Leu Ala Gly Ala
130 135 140

Thr Phe Leu val Lys Lys Glu Gly Lys Tyr Leu Ala Arg Lys Ala Gly
145 150 155 160

Ala Ala Thr Ala Glu Ala Lys Ala Ala val Lys Thr Ala Lys Leu Ala
165 170 175

Leu Asp Glu Ala val Lys Ala Tyr Asn Asp Leu Thr Lys Glu Lys Gln
180 185 190

Glu Gly GIn Glu Gly Lys Thr Ala Leu Ala Thr val Asp GIn Lys GIn
195 200 205

Lys Ala Tyr Asn Asp Ala Phe val Lys Ala Asn Tyr Ser Tyr Glu Trp
210 215 220

val Ala Asp Lys Lys Ala Asp Asn val val Lys Leu Ile Ser Asn Ala
225 230 235 240

Gly Gly GIn Phe Glu Ile Thr Gly Leu Asp Lys Gly Thr Tyr Gly Leu
245 250 255

Glu Glu Thr Gln Ala Pro Ala Gly Tyr Ala Thr Leu Ser Gly Asp val
260 265 270

Asn Phe Glu val Thr Ala Thr Ser Tyr Ser Lys Gly Ala Thr Thr Asp
275 280 285

Ile Ala Tyr Asp Lys Gly Ser val Lys Lys Asp Ala GIn Gln val Gln
290 295 300

Asn Lys Lys val Thr
305

<210> 59

<211> 223

<212> PRT

<213> Streptococcus agalactiae

<400> 59
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eolf-seql
g1y Asn Asn Pro Thr Glu Glu Ser Glu Pro Gln Glu Gly Thr Pro Ala

Asn GIn Glu §8e Lys val Ile Lys égp Trp Ala val Asp ggy Thr Ile

Thr Asp g}a Asn val Ala val h%s Ala Ile Phe Thr kgu GIn Glu Lys

Gln Egr Asp Gly Thr Trp ¥§1 Asn val Ala ser ggs Glu Ala Thr Lys

Pro Ser Arg Phe Glu His Thr Phe Thr Gly Leu Asp Asn Ala Lys Thr
65 70 75 80

Tyr Arg val val g}u Arg val Ser Gly ;gr Thr Pro Glu Tyr gg1 Ser

Phe Lys Asn Gly val val Thr Ile Lys Asn Asnh Lys Asnh Ser Ash Asp
100 105 110

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
115 120 125

Lys Phe val Lys Thr Asn GIn Ala Asn Thr Glu Arg Leu Ala Gly Ala
130 135 140

Thr Phe Leu val Lys Lys Glu Gly Lys Tyr Leu Ala Arg Lys Ala Gly
145 150 155 160

Ala Ala Thr Ala Glu Ala Lys Ala Ala val Lys Thr Ala Lys Leu Ala
165 170 175

Leu Asp Glu Ala val Lys Ala Tyr Asn Asp Leu Thr Lys Glu Lys Gln
180 185 190

Glu Gly GIn Glu Gly Lys Thr Ala Leu Ala Thr val Asp GIn Lys GIn
195 200 205

Lys Ala Tyr Asn Asp Ala Phe val Lys Ala Asn Tyr Ser Tyr Glu
210 215 220

<210> 60

<211> 485

<212> PRT

<213> Streptococcus agalactiae

<400> 60
?sn Gly Ser Ile Eeu Ala Asp Ser Lys éga val Pro val Lys {}e Thr

Leu Pro Leu Vval Asn Asn Gln Gly gg] val Lys Asp Ala ggs Ile Tyr
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eolf-seql

Pro Lys ggn Thr Glu Thr Lys 250 Gln val Asp Lys ﬁgn Phe Ala Asp

Lys ggp Leu Asp Tyr Thr égp Asnh Arg Lys Asp E%s Gly val val Ser

Ala Thr val Gly Asp Lys Lys Glu Tyr Ile val Gly Thr Lys Ile Leu
65 70 75 80

Lys Gly Ser Asp ggr Lys Lys Leu val ggp Thr Asp Ser Met ggr Lys

Gly Leu Thr Phe Asn Asn Asn val Lys val Thr Leu Asp Gly Glu Asp
100 105 110

Phe Pro val Leu Asn Tyr Lys Leu val Thr Asp Asp GIn Gly Phe Arg
115 120 125

Leu Ala Leu Asn Ala Thr Gly Leu Ala Ala val Ala Ala Ala Ala Lys
130 135 140

Asp Lys Asp Val Glu Ile Lys Ile Thr Tyr Ser Ala Thr val Asn Gly
145 150 155 160

Ser Thr Thr val Glu ITe Pro Glu Thr Asn Asp val Lys Leu Asp Tyr
165 170 175

Gly Asn Asn Pro Thr Glu Glu Ser Glu Pro GIn Glu Gly Thr Pro Ala
180 185 190

Asn GIn Glu Ile Lys val Ile Lys Asp Trp Ala val Asp Gly Thr Ile
195 200 205

Thr Asp Ala Asn val Ala val Lys Ala Ile Phe Thr Leu Gln Glu Lys
210 215 220

GIn Thr Asp Gly Thr Trp val Asn val Ala Ser His Glu Ala Thr Lys
225 230 235 240

Pro Ser Arg Phe Glu His Thr Phe Thr Gly Leu Asp Asn Ala Lys Thr
245 250 255

Tyr Arg val val Glu Arg val Ser Gly Tyr Thr Pro Glu Tyr val Ser
260 265 270

Phe Lys Asn Gly val val Thr Ile Lys Asn Asn Lys Ash Ser Ash Asp
275 280 285

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
290 295 300
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305

Thr

Ala

Leu

Glu

385

val

Gly

Glu

Asn

Ile

465

Asn

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

<400>

Phe

Phe

Ala

Asp

Gly

Ala

Ala

Gly

Glu

Phe

450

Ala

Lys

val

Leu

Thr

Glu

355

Gln

Tyr

Asp

Gln

Thr

435

Glu

Tyr

Lys

61

399
PRT
Streptococcus

61

Lys

val

Ala

340

Ala

Glu

Asn

Lys

Phe

420

Gln

val

Asp

val

Thr

Lys

325

Glu

val

Gly

Asp

Ala

Thr

Lys

Thr
485

Asn Gly Ser Ile Leu
1 5

Leu Pro Leu Val Asn

Pro Lys ggn Thr Glu

eolf-seql

Asn GIn Ala Asn Thr Glu Arg
310 315

Lys Glu Gly Lys Tyr Leu Ala
330

Ala Lys Ala Ala val Lys Thr
345

Lys Ala Tyr Asn Asp Leu Thr

Lys Thr Ala Leu Ala Thr val
375 380

Ala Phe val Lys Ala Asn Tyr
390 395

Ala Asp Asn val val Lys Leu
410

ITe Thr Gly Leu Asp Lys Gly
425

Pro Ala Gly Tyr Ala Thr Leu

Ala Thr Ser Tyr Ser Lys Gly
455 460

Gly Ser val Lys Lys Asp Ala
470 475
agalactiae

Ala Asp Ser Lys é&a val Pro

Asn Gln Gly gg] val Lys Asp

Thr Lys 250 GIn val Asp Lys

Page 62

Leu

Arg

Ala

Lys

365

Asp

ser

Ile

Thr

ser

445

Ala

Gln

val

Ala

Ala

Lys

350

Glu

Gln

Tyr

ser

Tyr

430

Gly

Thr

Gln

Lys

Gly

Ala

335

Leu

Lys

Lys

Glu

Asn

415

Gly

Asp

Thr

val

Ile
15

Ala
320
Gly
Ala

Gln

Gln

Leu

val

Asp

Gln
480

Thr

His Ile Tyr
30

Asn Phe Ala Asp
4



eolf-seql
Lys ggp Leu Asp Tyr Thr égp Asnh Arg Lys Asp E%s Gly val val Ser

Ala Thr val Gly Asp Lys Lys Glu Tyr Ile val Gly Thr Lys Ile Leu
65 70 75 80

Lys Gly Ser Asp ggr Lys Lys Leu val ggp Thr Asp Ser Met ggr Lys

Gly Leu Thr Phe Asn Asn Asn val Lys val Thr Leu Asp Gly Glu Asp
100 105 110

Phe Pro val Leu Asn Tyr Lys Leu val Thr Asp Asp GIn Gly Phe Arg
115 120 125

Leu Ala Leu Asn Ala Thr Gly Leu Ala Ala val Ala Ala Ala Ala Lys
130 135 140

Asp Lys Asp val Glu Ile Lys Ile Thr Tyr Ser Ala Thr val Asn Gly
145 150 155 160

Ser Thr Thr val Glu Ile Pro Glu Thr Asn Asp val Lys Leu Asp Tyr
165 170 175

Gly Asn Asn Pro Thr Glu Glu Ser Glu Pro GIn Glu Gly Thr Pro Ala
180 185 190

Asn GIn Glu Ile Lys val Ile Lys Asp Trp Ala val Asp Gly Thr Ile
195 200 205

Thr Asp Ala Asn val Ala val Lys Ala Ile Phe Thr Leu Gln Glu Lys
210 215 220

GIn Thr Asp Gly Thr Trp val Asn val Ala Ser His Glu Ala Thr Lys
225 230 235 240

Pro Ser Arg Phe Glu His Thr Phe Thr Gly Leu Asp Asn Ala Lys Thr
245 250 255

Tyr Arg val val Glu Arg val Ser Gly Tyr Thr Pro Glu Tyr val Ser
260 265 270

Phe Lys Asn Gly val val Thr Ile Lys Asn Asnh Lys Ash Ser Ash Asp
275 280 285

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
290 295 300

Lys Phe val Lys Thr Asn GIn Ala Asn Thr Glu Arg Leu Ala Gly Ala
305 310 315 320
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Thr

Ala

Leu

Glu

Lys
385

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

<400>

Phe

Ala

Asp

Gly

370

Ala

62

316
PRT
Streptococcus

62

Leu

Thr

Glu

355

Gln

Tyr

val

Ala

340

Ala

Glu

Asn

g1y Asn Lys Pro

Asn

Glu

Ala

Gly

65

ser

Gly

Asn

Lys

Thr

145

Lys

Gly

Asn

ser

50

Asn

Gly

Tyr

Thr

val

130

Glu

Tyr

Glu

Ala

35

val

Gly

Leu

Gly

Pro

115

val

Arg

Leu

Ile

20

Asn

ser

Ile

Thr

Asn

100

Asp

Thr

Leu

Ala

Lys
325
Glu
val

Gly

Asp

Gly
5
Thr
val
Leu
Lys
Asp
85
Thr
ser
His
Gln

Leu
165

Lys

Ala

Lys

Lys

Ala
390

Glu

Lys

Ala

Thr

375

Phe

Gly

Ala

TYyr

Ala

val

agalactiae

Lys Lys val

val

val

Thr

Phe

70

Ser

Ile

Asp

Gly

Ser

Tyr

Lys

Thr

Lys

Thr

Asn

Ser

Lys

Thr

40

Thr

val

Thr

Thr

Pro

120

Lys

Gln

Ser

eolf-seql

Lys Tyr Leu Ala
330

Ala

345

Asn

Leu

Lys

Lys

Thr

25

Leu

Thr

Thr

Tyr

Phe

Phe

Ala

val

Asp

Ala

Ala

Glu

10

Trp

Lys

Pro

Gly

Met

90

Ala

Pro

val

val

Thr
170

Lys

Leu

Thr

Asn
395

Ile

Asp

Asp

Asn

Ala

75

Ile

Gly

Leu

Lys

val

155

Ile
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Thr
Thr
val
380

Tyr

Pro

Lys

Gly

Gly

60

Phe

sSer

Ser

Asn

Thr

140

Lys

ser

Arg
Ala
Lys
365

Asp

ser

val

Gly

Gly

45

Glu

Ala

Glu

Ala

Pro

125

Ser

Asp

Ala

Lys

350

Glu

Gln

Tyr

Thr

ser

30

Thr

Ile

Gly

Arg

Ala

110

Thr

ser

ser

Gln

Ala

335

Leu

Lys

Lys

Glu

Pro

15

Asp

Ala

Asn

Lys

Ile

95

Ile

Glu

Thr

Ala

Thr
175

Gly

Ala

Gln

Gln

Ser

Leu

val

Leu

Phe

80

Ala

Thr

Pro

Glu



Ala

Asn

Lys

val

225

val

Leu

Tyr

Lys

Lys
305

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

<400>

Tyr

Lys

Ala

210

Ala

val

Ala

Ala

Ala

290

Asp

63

231
PRT
Streptococcus

63

Thr

Leu

195

Glu

Arg

Lys

Thr

Lys

Asp

Ala

Asn

180

Ser

Ile

Thr

val

Gly

Leu

Asp

Gln

Ala

Ala

Lys

Ala

Thr

245

Asp

Ala

Ser

Arg

Gly Asn Lys Pro Gly
1 5

Asn

Glu

Ala

Gly

65

ser

Gly
Asn
ser
50

Asn

Gly

Glu
Ala
35

val

Gly

Leu

Ile

20

Asn

Ser

Ile

Thr

Thr

val

Leu

Lys

Asp
85

Lys

Asp

Thr

TYr

Ser

TYyr

Gly

Gly

Ile
310

Thr

Asp

Ala

215

Glu

Asn

Lys

Asp

Asn

295

Glu

Ala

Gln

200

Gln

Trp

Ala

Leu

val

280

Ile

Asn

agalactiae

Lys Lys val

val

val

Thr

Phe

70

Ser

Ser

Tyr

Lys

Thr

Lys

Lys

Thr

40

Thr

val

Thr

eolf-seql

Leu Asp Ala Lys

185

Lys

Asp

val

Asp

Glu

265

Asp

Asp

Lys

Lys

Thr

25

Leu

Thr

Thr

Tyr

Gly

Ala

Thr

Gly

Glu

Phe

Tyr

Lys

Glu

10

Trp

Lys

Pro

Gly

Met
90

Thr

TYyr

Asn

235

Gln

Thr

Lys

Thr

val
315

Ile

Asp

Asp

Asn

Ala
75
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Lys

Asn

220

Lys

Phe

Gln

val

Ala

300

Thr

Pro

Lys

Gly

Gly

60

Phe

Ser

Ile

Gly

Ala

Glu

Glu

Ala

Gly

ser

val

Gly

Gly

45

Glu

Ala

Glu

Ala
190
Glu
Ala
Asp
val
Pro
270

Asn

Ser

Thr

ser

30

Thr

Ile

Gly

Arg

Ala

Thr

Phe

Ala

Ser

255

Ala

Ser

Asn

Pro

15

Asp

Ala

Asn

Lys

Ile
95

Tyr

Ala

Ile

Asn

240

Gly

Gly

ser

Lys

Ser

Leu

val

Leu

Phe

80

Ala



eolf-seql
Gly Tyr Gly Asn Thr Ile Thr Thr Gly Ala Gly Ser Ala Ala Ile Thr
100 105 110

Asn Thr Pro Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Glu Pro
115 120 125

Lys val val Thr His Gly Lys Lys Phe val Lys Thr Ser Ser Thr Glu
130 135 140

Thr Glu Arg Leu GIn Gly Ala Gln Phe val val Lys Asp Ser Ala Gly
145 150 155 160

Lys Tyr Leu Ala Leu Lys Ser Ser Ala Thr Ile Ser Ala GIn Thr Thr
165 170 175

Ala Tyr Thr Asn Ala Lys Thr Ala Leu Asp Ala Lys Ile Ala Ala Tyr
180 185 190

Asn Lys Leu Ser Ala Asp Asp Gln Lys Gly Thr Lys Gly Glu Thr Ala
195 200 205

Lys Ala Glu Ile Lys Thr Ala Gln Asp Ala Tyr Asn Ala Ala Phe Ile
210 215 220

val Ala Arg Thr Ala Tyr Glu
225 230

<210> 64

<211> 507

<212> PRT

<213> Streptococcus agalactiae

<400> 64
g1y Asp Lys val Eeu Ala Asp Ser Lys é&a val Pro val Lys {}e Thr

Leu Pro Leu ;%r Asn Glu Glu Gly %}e val val Asp Ala ggu val Tyr

Pro Lys ggn Thr Glu Glu Ala 250 Gln Ile Asp Lys ﬁgn Phe Ala Lys

Ala égn LyS Leu Leu Asn égp Ser Asp Asn Ser ega Ile Ala Gly Gly

Ala Asp Tyr Asp Lys Tyr GIn Ala Glu Lys Ala Lys Ala Thr Ala Glu
65 70 75 80

Ile Gly Gln Glu Ile Pro Tyr Glu val Lys Thr Lys Ile Gln Lys Gly
85 90 95

Ser Lys Tyr Lys Asn Leu Ala Trp val Asp Thr Met Ser Asn Gly Leu
100 105 110
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eolf-seql

Thr Met Gly Asn Thr val Asn Leu Glu Ala Ser Ser Gly Ser Phe val
115 120 125

Glu Gly Thr Asp Tyr Asn val Glu Arg Asp Asp Arg Gly Phe Thr Leu
130 135 140

Lys Phe Thr Asp Thr Gly Leu Thr Lys Leu GIn Lys Glu Ala Glu Thr
145 150 155 160

GIn Ala val Glu Phe Thr Leu Thr Tyr Ser Ala Thr val Asn Gly Ala
165 170 175

Ala Ile Asp Asp Lys Pro Glu Ser Asn Asp Ile Lys Leu Gln Tyr Gly
180 185 190

Asn Lys Pro Gly Lys Lys val Lys Glu Ile Pro val Thr Pro Ser Asn
195 200 205

Gly Glu Ile Thr val Ser Lys Thr Trp Asp Lys Gly Ser Asp Leu Glu
210 215 220

Asn Ala Asn val val Tyr Thr Leu Lys Asp Gly Gly Thr Ala val Ala
225 230 235 240

Ser val Ser Leu Thr Lys Thr Thr Pro Asn Gly Glu Ile Asn Leu Gly
245 250 255

Asn Gly Ile Lys Phe Thr val Thr Gly Ala Phe Ala Gly Lys Phe Ser

Gly Leu Thr Asp Ser Lys Thr Tyr Met Ile Ser Glu Arg Ile Ala Gly
275 280 285

Tyr Gly Asn Thr Ile Thr Thr Gly Ala Gly Ser Ala Ala Ile Thr Asn
290 295 300

Thr Pro Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Glu Pro Lys
305 310 315 320

val val Thr His Gly Lys Lys Phe val Lys Thr Ser Ser Thr Glu Thr
325 330 335

Glu Arg Leu GIn Gly Ala GIn Phe val val Lys Asp Ser Ala Gly Lys
340 345 350

Tyr Leu Ala Leu Lys Ser Ser Ala Thr Ile Ser Ala Gln Thr Thr Ala
355 360 365

Tyr Thr Asn Ala Lys Thr Ala Leu Asp Ala Lys Ile Ala Ala Tyr Asn
370 375 380

Page 67



eolf-seql

Lys Leu Ser Ala Asp Asp GIn Lys Gly Thr Lys Gly Glu Thr Ala Lys
385 390 395 400

Ala Glu Ile Lys Thr Ala GIn Asp Ala Tyr Asn Ala Ala Phe Ile val
405 410 415

Ala Arg Thr Ala Tyr Glu Trp val Thr Asn Lys Glu Asp Ala Asn val
420 425 430

val Lys val Thr Ser Asn Ala Asp Gly Gln Phe Glu val Ser Gly Leu
435 440 445

Ala Thr Gly Asp Tyr Lys Leu Glu Glu Thr Gln Ala Pro Ala Gly Tyr
450 455 460

Ala Lys Leu Ala Gly Asp val Asp Phe Lys val Gly Asn Ser Ser Lys
465 470 475 480

Ala Asp Asp Ser Gly Asn Ile Asp Tyr Thr Ala Ser Ser Asn Lys Lys

485 490 495

Asp Ala GIn Arg Ile Glu Asn Lys Lys val Thr

500 505
<210> 65
<211> 422
<212> PRT
<213> Streptococcus agalactiae
<400> 65
g1y Asp Lys val Eeu Ala Asp Ser Lys é&a val Pro val Lys {}e Thr

Leu Pro Leu ;%r Asn Glu Glu Gly %}e val val Asp Ala ggu val Tyr

Pro Lys ggn Thr Glu Glu Ala 250 Gln Ile Asp Lys ﬁgn Phe Ala Lys

Ala égn LyS Leu Leu Asn égp Ser Asp Asn Ser ega Ile Ala Gly Gly

Ala Asp Tyr Asp Lys Tyr GIn Ala Glu Lys Ala Lys Ala Thr Ala Glu
65 70 75 80

Ile Gly Gln Glu Ile Pro Tyr Glu val Lys Thr Lys Ile Gln Lys Gly
85 90 95

Ser Lys Tyr Lys Asn Leu Ala Trp val Asp Thr Met Ser Asn Gly Leu
100 105 110
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Thr Met Gly Asn Thr val Asn Leu Glu Ala Ser Ser Gly Ser Phe val
115 120 125

Glu Gly Thr Asp Tyr Asn val Glu Arg Asp Asp Arg Gly Phe Thr Leu
130 135 140

Lys Phe Thr Asp Thr Gly Leu Thr Lys Leu GIn Lys Glu Ala Glu Thr
145 150 155 160

GIn Ala val Glu Phe Thr Leu Thr Tyr Ser Ala Thr val Asn Gly Ala
165 170 175

Ala Ile Asp Asp Lys Pro Glu Ser Asn Asp Ile Lys Leu Gln Tyr Gly
180 185 190

Asn Lys Pro Gly Lys Lys val Lys Glu Ile Pro val Thr Pro Ser Asn
195 200 205

Gly Glu Ile Thr val Ser Lys Thr Trp Asp Lys Gly Ser Asp Leu Glu
210 215 220

Asn Ala Asn val val Tyr Thr Leu Lys Asp Gly Gly Thr Ala val Ala
225 230 235 240

Ser val Ser Leu Thr Lys Thr Thr Pro Asn Gly Glu Ile Asn Leu Gly
245 250 255

Asn Gly Ile Lys Phe Thr val Thr Gly Ala Phe Ala Gly Lys Phe Ser

Gly Leu Thr Asp Ser Lys Thr Tyr Met Ile Ser Glu Arg Ile Ala Gly
275 280 285

Tyr Gly Asn Thr Ile Thr Thr Gly Ala Gly Ser Ala Ala Ile Thr Asn
290 295 300

Thr Pro Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Glu Pro Lys
305 310 315 320

val val Thr His Gly Lys Lys Phe val Lys Thr Ser Ser Thr Glu Thr
325 330 335

Glu Arg Leu Gln Gly Ala GIn Phe val val Lys Asp Ser Ala Gly Lys
340 345 350

Tyr Leu Ala Leu Lys Ser Ser Ala Thr Ile Ser Ala GIn Thr Thr Ala
355 360 365

Tyr Thr Asn Ala Lys Thr Ala Leu Asp Ala Lys Ile Ala Ala Tyr Asn
370 375 380
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Lys Leu Ser Ala Asp

385

Ala Glu Ile Lys Thr

405

Ala Arg Thr Ala Tyr
420

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

<400>

66

311
PRT
Streptococcus

66

g1y Asn Lys Pro

Asp

Ala

val

Leu

65

Phe

Gly

Asn

Lys

Ala

145

Phe

Leu

Gly

Gly

Asp

Ala

50

Gly

Lys

Tyr

Thr

val

130

Arg

Leu

Ala

Leu

Glu

Ala

35

Ser

Lys

Gly

Thr

Pro

115

Glu

Leu

Ala

Thr

Thr
195

val

20

Lys

val

Gly

Leu

Asn

100

Asp

Thr

Ala

Leu

Ala

180

Lys

Gly

5

Lys

val

Ala

Met

Gln

85

Ala

Ser

His

Gly

Lys

Ala

eolf-seql

Asp GIn Lys Gly Thr Lys Gly Glu Thr Ala Lys

390

Ala Gln Asp Ala 1{5 Asn Ala Ala Phe Ile

Glu

agalactiae

Thr Asp Leu

val

val

Leu

Thr

70

Asn

Ile

Asp

Gly

Ala

150

Glu

Thr

Gln

Thr

TYyr

Thr

55

Phe

Lys

Asn

Asn

Lys

Gln

Asp

Asp

Gln

Lys

Thr

40

Ala

Glu

Ala

val

Pro

120

Lys

Phe

Ala

Leu

Glu
200

Ser

Thr

25

Leu

Ala

Ile

Tyr

Thr

105

Thr

Phe

val

Ala

Glu

10

Trp

Lys

Asp

Thr

Thr

90

Gly

Pro

val

val

val

170

Asn

Ala

395

Gln

Ala

Asn

Thr

Gly

75

val

Asn

Leu

Lys

Ala

Asp
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Pro

Ala

Ala

Lys

Ala

Ser

Ala

Asn

val

140

Asn

Gly

Ile

Gly

val

Gly

Thr

45

Gly

Phe

Glu

val

Pro

125

Gly

ser

Ala

Lys

Thr
205

Thr

Ala

30

Lys

Thr

ser

Arg

Ala

110

Thr

Asp

Ala

Gln

Ala

190

ser

415

Pro

15

Asn

Gln

Ile

Gly

val

95

Ile

Gln

Ala

Gly

Thr

175

Tyr

Ala

400

val

Glu

Lys

val

Asn

Thr

80

Ala

Thr

Pro

Asp

Lys

Glu

Asn

Lys



Glu

Ala

225

Phe

Gly

Leu

Gly

val
305

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

<400>

Leu

210

Arg

Thr

ser

ser

Asp

290

Phe

Ile

Thr

ser

Tyr

Gly

Ile

Asn

67

230
PRT
Streptococcus

67

Asn

Ala

Asn

Lys

Asp

Lys

Lys

Thr

TYyr

Asn

245

Leu

Ile

TYyr

Lys

Gly Asn Lys Pro Gly
1 5

Asp

Ala

val

Leu

65

Phe

Gly

Asn

Gly

Asp

Ala

50

Gly

Lys

Tyr

Thr

Glu

Ala

35

Ser

Lys

Gly

Thr

Pro
115

val
20

Lys
val
Gly
Leu
Asn
100

Asp

Lys

val

Ala

Met

Gln

85

Ala

Ser

Lys

Thr

230

Gln

Glu

Glu

Lys

val
310

Gln
215
Trp
Gly
Glu
Phe
Thr
295

Thr

Ser

val

Gln

Thr

Thr

280

Asp

agalactiae

Thr Asp Leu

val

val

Leu

Thr

70

Asn

Ile

Asp

Thr

Tyr

Thr

55

Phe

Lys

Asn

Asn

Lys

Thr

40

Ala

Glu

Ala

val

Pro
120

eolf-seql

Ala Tyr Asp Ala

Asp

Phe

Leu

265

val

Asp

Ser

Thr

25

Leu

Ala

Ile

Tyr

Thr

105

Thr

Glu
Glu
250
Ala

Gly

Ala

Glu
10

Trp
Lys
Asp
Thr
Thr
90

Gly

Pro

Lys
235
val
Pro

His

sSer

Gln

Ala

Asn

Thr

Gly

75

val

Asn

Leu
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220

Thr

Thr

Ala

Asp

Asn
300

Pro

Ala

Ala

ser

Ala

Asn

Ala

Lys

Gly

Gly

ser

285

Asn

val

Gly

Thr

45

Gly

Phe

Glu

val

Pro
125

Phe
Ala
Leu
Tyr
270
Tyr

Ala

Thr
Ala
30

Lys
Thr
ser
Arg
Ala

110

Thr

Ile

Ile

Glu

255

Ala

Thr

Gln

Pro
15

Asn
Gln
Ile
Gly
val
95

Ile

Gln

Lys

Thr

240

val

Lys

ser

Lys

Glu

Lys

val

Asn

Thr

80

Ala

Thr

Pro



eolf-seql
Lys val Glu Thr His Gly Lys Lys Phe val Lys val Gly Asp Ala Asp
130 135 140

Ala Arg Leu Ala Gly Ala GIn Phe val val Lys Asn Ser Ala Gly Lys
145 150 155 160

Phe Leu Ala Leu Lys Glu Asp Ala Ala val Ser Gly Ala Gln Thr Glu
165 170 175

Leu Ala Thr Ala Lys Thr Asp Leu Asp Asn Ala Ile Lys Ala Tyr Asn
180 185 190

Gly Leu Thr Lys Ala GIn GIn Glu Gly Ala Asp Gly Thr Ser Ala Lys
195 200 205

Glu Leu ITe Asn Thr Lys GIn Ser Ala Tyr Asp Ala Ala Phe Ile Lys
210 215 220

Ala Arg Thr Ala Tyr Thr
225 230

<210> 68

<211> 504

<212> PRT

<213> Streptococcus agalactiae

<400> 68
?sn Gly Ser Leu Eeu Ala Ala Ser Lys é&a val Pro val Lys {}e Thr

Leu Pro Leu XS1 Ser Lys Asp Gly gg] val Lys Asp Ala ggs val Tyr

Pro Lys ggn Thr Glu Thr Lys 250 Glu val Asp Lys ﬁgn Phe Ala Lys

Thr égn Asp Leu Thr Ala %gu Lys Asp Ala Thr Egu Leu Lys Ala Gly

Ala Asp Tyr Lys Asn Tyr Ser Ala Thr Lys Ala Thr val Thr Ala Glu
65 70 75 80

Ile Gly Lys val Ile Pro Tyr Glu val Lys Thr Lys val Leu Lys Gly
85 90 95

Ser Lys Tyr Glu Lys Leu val Trp Thr Asp Thr Met Ser Asn Gly Leu
100 105 110

Thr Met Gly Asp Asp val Asn Leu Ala val Ser Gly Thr Thr Thr Thr
115 120 125

Phe Ile Lys Asp Ile Asp Tyr Thr Leu Ser Ile Asp Asp Arg Gly Phe
130 135 140
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eolf-seql

Thr Leu Lys Phe Lys Ala Thr Gly Leu Asp Lys Leu Glu Glu Ala Ala
145 150 155 160

Lys Ala Ser Asp val Glu Phe Thr Leu Thr Tyr Lys Ala Thr val Asn
165 170 175

Gly Gln Ala Ile Ile Asp Asn Pro Glu val Asn Asp Ile Lys Leu Asp
180 185 190

Tyr Gly Asn Lys Pro Gly Thr Asp Leu Ser Glu Gln Pro val Thr Pro
195 200 205

Glu Asp Gly Glu val Lys val Thr Lys Thr Trp Ala Ala Gly Ala Asn
210 215 220

Lys Ala Asp Ala Lys val val Tyr Thr Leu Lys Asn Ala Thr Lys Gln
225 230 235 240

val val Ala Ser val Ala Leu Thr Ala Ala Asp Thr Lys Gly Thr Ile
245 250 255

Asn Leu Gly Lys Gly Met Thr Phe Glu Ile Thr Gly Ala Phe Ser Gly
260 265 270

Thr Phe Lys Gly Leu Gln Asn Lys Ala Tyr Thr val Ser Glu Arg val
275 280 285

Ala Gly Tyr Thr Asn Ala Ile Asn val Thr Gly Asn Ala val Ala Ile
290 295 300

Thr Asn Thr Pro Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Gln
305 310 315 320

Pro Lys val Glu Thr His Gly Lys Lys Phe val Lys val Gly Asp Ala
325 330 335

Asp Ala Arg Leu Ala Gly Ala Gln Phe val val Lys Asn Ser Ala Gly
340 345 350

Lys Phe Leu Ala Leu Lys Glu Asp Ala Ala val Ser Gly Ala Gln Thr
355 360 365

Glu Leu Ala Thr Ala Lys Thr Asp Leu Asp Asn Ala Ile Lys Ala Tyr
370 375 380

Asn Gly Leu Thr Lys Ala GIn Gln Glu Gly Ala Asp Gly Thr Ser Ala
385 390 395 400

Lys Glu Leu Ile Asn Thr Lys Gln Ser Ala Tyr Asp Ala Ala Phe Ile
405 410 415
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Lys Ala Arg Thr Ala Tyr Thr Trp val Asp Glu Lys Thr Lys Ala Ile
420 425 430

Thr Phe Thr Ser Asn Asn GIn Gly GIn Phe Glu val Thr Gly Leu Glu
435 440 445

val Gly Ser Tyr Lys Leu Glu Glu Thr Leu Ala Pro Ala Gly Tyr Ala
450 455 460

Lys Leu Ser Gly Asp Ile Glu Phe Thr val Gly His Asp Ser Tyr Thr
465 470 475 480

Ser Gly Asp Ile Lys Tyr Lys Thr Asp Asp Ala Ser Asn Asn Ala Gln

485 490 495

Lys val Phe Asn Lys Lys val Thr

500
<210> 69
<211> 423
<212> PRT
<213> Streptococcus agalactiae
<400> 69
?sn Gly Ser Leu Eeu Ala Ala Ser Lys é&a val Pro val Lys {}e Thr

Leu Pro Leu XS1 Ser Lys Asp Gly gg] val Lys Asp Ala ggs val Tyr

Pro Lys ggn Thr Glu Thr Lys 250 Glu val Asp Lys ﬁgn Phe Ala Lys

Thr égn Asp Leu Thr Ala %gu Lys Asp Ala Thr Egu Leu Lys Ala Gly

Ala Asp Tyr Lys Asn Tyr Ser Ala Thr Lys Ala Thr val Thr Ala Glu
65 70 75 80

Ile Gly Lys val Ile Pro Tyr Glu val Lys Thr Lys val Leu Lys Gly
85 90 95

Ser Lys Tyr Glu Lys Leu val Trp Thr Asp Thr Met Ser Asn Gly Leu
100 105 110

Thr Met Gly Asp Asp val Asn Leu Ala val Ser Gly Thr Thr Thr Thr
115 120 125

Phe Ile Lys Asp Ile Asp Tyr Thr Leu Ser Ile Asp Asp Arg Gly Phe
130 135 140
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Thr Leu Lys Phe Lys Ala Thr Gly Leu Asp Lys Leu Glu Glu Ala Ala
145 150 155 160

Lys Ala Ser Asp val Glu Phe Thr Leu Thr Tyr Lys Ala Thr val Asn
165 170 175

Gly Gln Ala Ile Ile Asp Asn Pro Glu val Asn Asp Ile Lys Leu Asp
180 185 190

Tyr Gly Asn Lys Pro Gly Thr Asp Leu Ser Glu Gln Pro val Thr Pro
195 200 205

Glu Asp Gly Glu val Lys val Thr Lys Thr Trp Ala Ala Gly Ala Asn
210 215 220

Lys Ala Asp Ala Lys val val Tyr Thr Leu Lys Asn Ala Thr Lys Gln
225 230 235 240

val val Ala Ser val Ala Leu Thr Ala Ala Asp Thr Lys Gly Thr Ile
245 250 255

Asn Leu Gly Lys Gly Met Thr Phe Glu Ile Thr Gly Ala Phe Ser Gly
260 265 270

Thr Phe Lys Gly Leu Gln Asn Lys Ala Tyr Thr val Ser Glu Arg val
275 280 285

Ala Gly Tyr Thr Asn Ala Ile Asn val Thr Gly Asn Ala val Ala Ile
290 295 300

Thr Asn Thr Pro Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Gln
305 310 315 320

Pro Lys val Glu Thr His Gly Lys Lys Phe val Lys val Gly Asp Ala
325 330 335

Asp Ala Arg Leu Ala Gly Ala Gln Phe val val Lys Asn Ser Ala Gly
340 345 350

Lys Phe Leu Ala Leu Lys Glu Asp Ala Ala val Ser Gly Ala Gln Thr
355 360 365

Glu Leu Ala Thr Ala Lys Thr Asp Leu Asp Asn Ala Ile Lys Ala Tyr
370 375 380

Asn Gly Leu Thr Lys Ala GIn Gln Glu Gly Ala Asp Gly Thr Ser Ala
385 390 395 400

Lys Glu Leu Ile Asn Thr Lys Gln Ser Ala Tyr Asp Ala Ala Phe Ile
405 410 415
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Lys Ala Arg Thr Ala Tyr Thr

420
<210> 70
<211> 310
<212> PRT
<213> Streptococcus agalactiae
<400> 70
g1y Asn Asn Pro ;hr Thr Glu Asn Glu 550 GIn Thr Gly Asn ;;o val

Asn Lys Glu §8e Thr val Arg Lys ;?r Trp Ala val Asp ggy Asn Glu

val Asn ggs Gly Asp Glu Lys Xgl Asp Ala val Phe I?r Leu GIn val

Lys ggp Ser Asp Lys Trp ¥§1 Asn val Asp Ser eAa Thr Ala Thr Ala

Ala Thr Asp Phe Lys Tyr Thr Phe Lys Asn Leu Asp Asnh Ala Lys Thr
65 70 75 80

Tyr Arg val val g}u Arg val Ser Gly ;gr Ala Pro Ala Tyr gg1 Ser

Phe val Gly Gly val val Thr Ile Lys Asn Asnh Lys Ash Ser Ash Asp
100 105 110

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
115 120 125

Lys Phe val Lys Thr Asn GIn Asp Gly Ser Glu Arg Leu Ala Gly Ala
130 135 140

Thr Phe Leu val Lys Asn Ser Gln Ser Gln Tyr Leu Ala Arg Lys Ser
145 150 155 160

Gly val Ala Thr Asn Glu Ala His Lys Ala val Thr Asp Ala Lys val
165 170 175

GIn Leu Asp Glu Ala val Lys Ala Tyr Asn Lys Leu Thr Lys Glu GlIn
180 185 190

GIn Glu Ser Gln Asp Gly Lys Ala Ala Leu Asn Leu Ile Asp Glu Lys
195 200 205

GIn Thr Ala Tyr Asn Glu Ala Phe Ala Lys Ala Asn Tyr Ser Tyr Glu
210 215 220

Trp val val Asp Lys Asn Ala Ala Asn val val Lys Leu Ile Ser Asn
225 230 235 240
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Thr Ala Gly Lys Phe Glu ITle Thr Gly Leu Asn Ala Gly Glu Tyr Ser
245 250 255

Leu Glu Glu Thr GIn Ala Pro Thr Gly Tyr Ala Lys Leu Ser Ser Asp
260 265 270

val Ser Phe Lys val Asn Asp Thr Ser Tyr Ser Glu Gly Ala Ser Asn
275 280 285

Asp Ile Ala Tyr Asp Lys Asp Ser Gly Lys Thr Asp Ala GIn Lys val
290 295 300

val Asn Lys Lys val Thr
305 310

<210> 71
<211> 224
<212> PRT
<213> Streptococcus agalactiae

<400> 71

Gly Asn Asn Pro Thr Thr Glu Asn Glu Pro GIn Thr Gly Asn Pro val
1 5 10 15

Asn Lys Glu §8e Thr val Arg Lys ;?r Trp Ala val Asp ggy Asn Glu

val Asn ggs Gly Asp Glu Lys Xgl Asp Ala val Phe I?r Leu GIn val

Lys ggp Ser Asp Lys Trp ¥§1 Asn val Asp Ser ega Thr Ala Thr Ala

Ala Thr Asp Phe Lys Tyr Thr Phe Lys Asn Leu Asp Asnh Ala Lys Thr
65 70 75 80

Tyr Arg val val g}u Arg val Ser Gly ;gr Ala Pro Ala Tyr gg1 Ser

Phe val Gly Gly val val Thr Ile Lys Asn Asnh Lys Ash Ser Ash Asp
100 105 110

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
115 120 125

Lys Phe val Lys Thr Asn GIn Asp Gly Ser Glu Arg Leu Ala Gly Ala
130 135 140

Thr Phe Leu val Lys Asn Ser Gln Ser Gln Tyr Leu Ala Arg Lys Ser
145 150 155 160
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Gly val Ala Thr ?gg Glu Ala His Lys é}g val Thr Asp Ala Lys val

GIn Leu Asp 2;3 Ala val Lys Ala Tyr Asn Lys Leu Thr Lys Glu GlIn

GIn Glu Ser Gln Asp Gly Lys Ala Ala Leu Asn Leu Ile Asp Glu Lys
195 200 205

Gln ;25 Ala Tyr Asn Glu Ala Phe Ala Lys Ala Asn Tyr Ser Tyr Glu

215 220
<210> 72
<211> 486
<212> PRT
<213> Streptococcus agalactiae
<400> 72
g1y Gly Ala Ile Eeu Ala Asp Ser Lys é&a val Pro val Lys {}e Thr

Leu Pro Leu §8e Asn Lys Asp Gly gg] val Lys Asp Ala ggs val Tyr

Pro Lys ggn Thr Glu Thr Lys 250 Gln Ile Asp Lys ﬁgn Phe Ala Asp

Lys égn Leu Asp Tyr Ile égn Asn Gln Lys Asp E%s Gly Thr Ile Ser

Ala Thr val Gly Asp val Lys Lys Tyr Thr val Gly Thr Lys Ile Leu
65 70 75 80

Lys Gly Ser Asp ggr Lys Lys Leu val ggp Thr Asp Ser Met ggr Lys

Gly Leu Thr Phe Asn Asn Asp val Thr val Thr Leu Asp Gly Ala Asn
100 105 110

Phe Glu GIn Ser Asn Tyr Thr Leu val Ala Asp Asp GIn Gly Phe Arg
115 120 125

Leu val Leu Asn Ala Thr Gly Leu Ser Lys val Ala Glu Ala Ala Lys
130 135 140

Thr Lys Asp val Glu Ile Lys Ile Asn Tyr Ser Ala Thr val Asn Gly
145 150 155 160

Ser Thr val val Glu Lys Ser Glu Asn Asn Asp Val Lys Leu Asp Tyr
165 170 175

Gly Asn Asn Pro Thr Thr Glu Asn Glu Pro GIn Thr Gly Asn Pro val
180 185 190

Page 78
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Asn Lys Glu Ile Thr val Arg Lys Thr Trp Ala val Asp Gly Asn Glu
195 200 205

val Asn Lys Gly Asp Glu Lys val Asp Ala val Phe Thr Leu Gln val
210 215 220

Lys Asp Ser Asp Lys Trp val Asn val Asp Ser Ala Thr Ala Thr Ala
225 230 235 240

Ala Thr Asp Phe Lys Tyr Thr Phe Lys Asn Leu Asp Asnh Ala Lys Thr
245 250 255

Tyr Arg val val Glu Arg val Ser Gly Tyr Ala Pro Ala val Ser

Tyr
260 265 270

Phe val Gly Gly val val Thr Ile Lys Asn Asnh Lys Ash Ser Ash Asp
275 280 285

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
290 295 300

Lys Phe val Lys Thr Asn GIn Asp Gly Ser Glu Arg Leu Ala Gly Ala
305 310 315 320

Thr Phe Leu val Lys Asn Ser Gln Ser Gln Tyr Leu Ala Arg Lys Ser
325 330 335

Gly val Ala Thr Asn Glu Ala His Lys Ala val Thr Asp Ala Lys val
340 345 350

GIn Leu Asp Glu Ala val Lys Ala Tyr Asn Lys Leu Thr Lys Glu GlIn
355 360 365

GIn Glu Ser Gln Asp Gly Lys Ala Ala Leu Asn Leu Ile Asp Glu Lys
370 375 380

GIn Thr Ala Tyr Asn Glu Ala Phe Ala Lys Ala Asn Tyr Ser Tyr Glu
385 390 395 400

Trp val val Asp Lys Asn Ala Ala Asn val val Lys Leu Ile Ser Asn
405 410 415

Thr Ala Gly Lys Phe Glu Ile Thr Gly Leu Asn Ala Gly Glu Tyr Ser
420 425 430

Leu Glu Glu Thr GIn Ala Pro Thr Gly Tyr Ala Lys Leu Ser Ser Asp
435 440 445

val Ser Phe Lys val Asn Asp Thr Ser Tyr Ser Glu Gly Ala Ser Asn
450 455 460
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Asp Ile Ala Tyr Asp

465

val Asn Lys Lys val

<210> 73

<211>
<212>
<213>

<400> 73
g1y Gly Ala Ile Eeu

Leu

Pro

Lys

Ala

65

Lys

Gly

Phe

Leu

Thr

145

ser

Gly

Asn

Pro

Lys

Asn

50

Thr

Gly

Leu

Glu

val

130

Lys

Thr

Asn

Lys

400
PRT
Streptococcus

Leu

Asn

35

Leu

val

Ser

Thr

Gln

115

Leu

Asp

val

Asn

Glu
195

Ile

20

Thr

Asp

Gly

Asp

Phe

100

Ser

Asn

val

val

Pro

180

Ile

485

Asn

Glu

TYyr

Asp

Tyr

85

Asn

Asn

Ala

Glu

Glu

165

Thr

Thr

eolf-seql

Lys Asp Ser Gly Lys Thr Asp Ala Gln Lys
470 475

Thr

agalactiae

Ala Asp Ser

Lys

Thr

Ile

val

70

Lys

Asn

Tyr

Thr

Ile

150

Lys

Thr

val

Asp

Lys

Asn

55

Lys

Lys

Asp

Thr

Lys

Ser

Glu

Arg

Gly

Pro

40

Asn

Lys

Leu

val

Leu

120

Leu

Ile

Glu

Asn

Lys

Lys

val

25

Gln

Gln

Tyr

val

Thr

105

val

Ser

Asn

Asn

Glu

185

Thr

Ala

10

val

Ile

Lys

Thr

Trp

90

val

Ala

Lys

Tyr

Asn

170

Pro

Trp

val

Lys

Asp

Asp

val

75

Thr

Thr

Asp

val

Ser

155

Asp

Gln

Ala

Page 80

Pro

Asp

Lys

Lys

Gly

Asp

Leu

Asp

Ala

140

Ala

val

Thr

val

val

Ala

Asn

45

Gly

Thr

ser

Asp

Gln

125

Glu

Thr

Lys

Gly

205

Lys

His

30

Phe

Thr

Lys

Met

Gly

Ala

val

Leu

Asn

190

Gly

Ile

15

val

Ala

Ile

Ile

Thr

95

Ala

Phe

Ala

Asn

Asp

Pro

Asn

val
480

Thr

Tyr

Asp

ser

Leu

80

Lys

Asn

Arg

Lys

Tyr

val

Glu



eolf-seql
val Asn Lys Gly Asp Glu Lys val Asp Ala val Phe Thr Leu Gln val
210 215 220

Lys Asp Ser Asp Lys Trp val Asn val Asp Ser Ala Thr Ala Thr Ala
225 230 235 240

Ala Thr Asp Phe Lys Tyr Thr Phe Lys Asn Leu Asp Asnh Ala Lys Thr
245 250 255

Tyr Arg val val Glu Arg val Ser Gly Tyr Ala Pro Ala val Ser

Tyr
260 265 270

Phe val Gly Gly val val Thr Ile Lys Asn Asnh Lys Ash Ser Ash Asp
275 280 285

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
290 295 300

Lys Phe val Lys Thr Asn GIn Asp Gly Ser Glu Arg Leu Ala Gly Ala
305 310 315 320

Thr Phe Leu val Lys Asn Ser Gln Ser Gln Tyr Leu Ala Arg Lys Ser
325 330 335

Gly val Ala Thr Asn Glu Ala His Lys Ala val Thr Asp Ala Lys val
340 345 350

GIn Leu Asp Glu Ala val Lys Ala Tyr Asn Lys Leu Thr Lys Glu GIn
355 360 365

GIn Glu Ser Gln Asp Gly Lys Ala Ala Leu Asn Leu Ile Asp Glu Lys
370 375 380

GIn Thr Ala Tyr Asn Glu Ala Phe Ala Lys Ala Asn Tyr Ser Tyr Glu
385 390 395 400

<210> 74

<211> 309

<212> PRT

<213> Streptococcus agalactiae

<400> 74
g1y Asn Asn Pro ;hr Glu Glu ser Glu 550 GIn Glu Gly Thr ;;o Ala

Asn GIn Glu %Ae Lys val Ile Lys égp Trp Ala val Asp ggy Thr Ile

Thr Asp §§1 Asn val Ala val h%s Ala Ile Phe Thr kgu GIn Glu Lys

Gln Egr Asp Gly Thr Trp ¥?1 Asn val Ala Sser Egs Glu Ala Thr Lys
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eolf-seql

Pro Ser Arg Phe Glu His Thr Phe Thr Gly Leu Asp Asn Thr Lys Thr
65 70 75 80

Tyr Arg val val g}u Arg val Ser Gly ;gr Thr Pro Glu Tyr gg1 Ser

Phe Lys Asn Gly val val Thr Ile Lys Asn Asnh Lys Ash Ser Ash Asp
100 105 110

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
115 120 125

Lys Phe val Lys Thr Asn GIn Ala Asn Thr Glu Arg Leu Ala Gly Ala
130 135 140

Thr Phe Leu val Lys Lys Glu Gly Lys Tyr Leu Ala Arg Lys Ala Gly
145 150 155 160

Ala Ala Thr Ala Glu Ala Lys Ala Ala val Lys Thr Ala Lys Leu Ala
165 170 175

Leu Asp Glu Ala val Lys Ala Tyr Asn Asp Leu Thr Lys Glu Lys Gln
180 185 190

Glu Gly GIn Glu Gly Lys Thr Ala Leu Ala Thr val Asp GIn Lys Gln
195 200 205

Lys Ala Tyr Asn Asp Ala Phe val Lys Ala Asn

Tyr Ser Tyr Glu Trp
210 215 220

val Ala Asp Lys Lys Ala Asp Asn val val Lys Leu Ile Ser Asn Ala
225 230 235 240

Gly Gly GIn Phe Glu Ile Thr Gly Leu Asp Lys Gly Thr Tyr Ser Leu
245 250 255

Glu Glu Thr Gln Ala Pro Ala Gly Tyr Ala Thr Leu Ser Gly Asp val
260 265 270

Asn Phe Glu val Thr Ala Thr Ser Tyr Ser Lys Gly Ala Thr Thr Asp
275 280 285

Ile Ala Tyr Asp Lys Gly Ser val Lys Lys Asp Ala GIn Gln val Gln
290 295 300

Asn Lys Lys val Thr
305

<210> 75
<211> 223
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<212> PRT

<213> Streptococcus agalactiae

<400> 75

g1y Asn Asn Pro ;hr Glu Glu Sser Glu 550 GIn Glu Gly Thr ;;o Ala

Asn GIn Glu §8e Lys val Ile Lys égp Trp Ala val Asp ggy Thr Ile

Thr Asp §§1 Asn val Ala val h%s Ala Ile Phe Thr kgu GIn Glu Lys

Gln Egr Asp Gly Thr Trp ¥§1 Asn val Ala Sser ggs Glu Ala Thr Lys

Pro Ser Arg Phe Glu His Thr Phe Thr Gly Leu Asp Asn Thr Lys Thr
65 70 75 80

Tyr Arg val val g}u Arg val Ser Gly ;gr Thr Pro Glu Tyr gg1 Ser

Phe Lys Asn Gly val val Thr Ile Lys Asn Asnh Lys Asnh Ser Ash Asp
100 105 110

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
115 120 125

Lys Phe val Lys Thr Asn GIn Ala Asn Thr Glu Arg Leu Ala Gly Ala
130 135 140

Thr Phe Leu val Lys Lys Glu Gly Lys Tyr Leu Ala Arg Lys Ala Gly
145 150 155 160

Ala Ala Thr Ala Glu Ala Lys Ala Ala val Lys Thr Ala Lys Leu Ala
165 170 175

Leu Asp Glu Ala val Lys Ala Tyr Asn Asp Leu Thr Lys Glu Lys Gln
180 185 190

Glu Gly GIn Glu Gly Lys Thr Ala Leu Ala Thr val Asp GIn Lys Gln
195 200 205

Lys Ala Tyr Asn Asp Ala Phe val Lys Ala Asn

Tyr Ser Tyr Glu
210 215 220

<210> 76

<211> 485

<212> PRT

<213> Streptococcus agalactiae

<400> 76
?sn Gly Ser Ile Eeu Ala Asp Ser Lys éga val Pro val Lys {}e Thr
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Leu Pro Leu XS1 Asn Asn GIn Gly gg] val Lys Asp Ala ggs Ile Tyr

Pro Lys ggn Thr Glu Thr Lys 250 GIn val Asp Lys ﬁgn Phe Ala Asp

Lys ggp Leu Asp Tyr Thr égp Asnh Arg Lys Asp E%s Gly val val Ser

Ala Thr val Gly Asp Lys Lys Glu Tyr Ile val Gly Thr Lys Ile Leu
65 70 75 80

Lys Gly Ser Asp ggr Lys Lys Leu val ggp Thr Asp Ser Met ggr Lys

Gly Leu Thr Phe Asn Asn Asn val Lys val Thr Leu Asp Gly Lys Asp
100 105 110

Phe Pro val Leu Asn Tyr Lys Leu val Thr Asp Asp GIn Gly Phe Arg
115 120 125

Leu Ala Leu Asn Ala Thr Gly Leu Ala Ala val Ala Ala Ala Ala Lys
130 135 140

Asp Lys Asp Val Glu Ile Lys Ile Thr Tyr Ser Ala Thr val Asn Gly
145 150 155 160

Ser Thr Thr val Glu val Pro Glu Thr Asn Asp val Lys Leu Asp Tyr
165 170 175

Gly Asn Asn Pro Thr Glu Glu Ser Glu Pro GIn Glu Gly Thr Pro Ala
180 185 190

Asn GIn Glu Ile Lys val Ile Lys Asp Trp Ala val Asp Gly Thr Ile
195 200 205

Thr Asp val Asn val Ala val Lys Ala Ile Phe Thr Leu Gln Glu Lys
210 215 220

GIn Thr Asp Gly Thr Trp val Asn val Ala Ser His Glu Ala Thr Lys
225 230 235 240

Pro Ser Arg Phe Glu His Thr Phe Thr Gly Leu Asp Asn Thr Lys Thr
245 250 255

Tyr Arg val val Glu Arg val Ser Gly Tyr Thr Pro Glu val Ser

Tyr
260 265 270

Phe Lys Asn Gly val val Thr Ile Lys Asn Asnh Lys Ash Ser Ash Asp
275 280 285
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Pro Thr
290

Lys Phe
305

Thr Phe

Ala Ala

Leu Asp

Glu Gly

Lys Ala

385

val Ala

Gly Gly

Glu Glu

Asn Phe
450

Ile Ala
465

Asn Lys

<210> 77
<211> 39

Pro

val

Leu

Thr

Glu

355

Gln

Tyr

Asp

Gln

Thr

435

Glu

Tyr

Lys

9

<212> PRT
<213> Streptococcus

<400> 77

?sn Gly Ser Ile Leu

Ile

Lys

val

Ala

340

Ala

Glu

Asn

Lys

Phe

420

Gln

val

Asp

val

Asn

Thr

Lys

Glu

val

Gly

Asp

Ala

Thr

Lys

Thr
485

5

Leu Pro Leu Val Asn

eolf-seql

Pro Ser Glu Pro Lys val
295

Asn Gln Ala Asn Thr Glu
310 315

Lys Glu Gly Lys Tyr Leu

Ala Lys Ala Ala val Lys
345

Lys Ala Tyr Asn Asp Leu

Lys Thr Ala Leu Ala Thr
375

Ala Phe val Lys Ala Asn
390 395

Ala Asp Asn val val Lys
410

ITe Thr Gly Leu Asp Lys
425

Pro Ala Gly Tyr Ala Thr
Ala Thr Ser Tyr Ser Lys

455

Gly Ser val Lys Lys ﬁsp

agalactiae

val
300
Arg
Ala
Thr
Thr
val
380
Tyr
Leu
Gly
Leu
Gly
4

Ala

Thr

Leu

Arg

Ala

Lys

365

Asp

ser

Ile

Thr

ser

445

Ala

Gln

Tyr

Ala

Lys

Lys

350

Glu

Gln

Tyr

Ser

Tyr

430

Gly

Thr

Gln

Gly

Gly

Ala

335

Leu

Lys

Lys

Glu

Asn

415

Ser

Asp

Thr

val

Arg

Ala

320

Gly

Ala

Gln

Gln

Leu

val

Asp

Gln
480

Ala Asp Ser Lys Ala val Pro val Lys Ile Thr

10

15

Asn Gln Gly gg] val Lys Asp Ala ggs Ile Tyr
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Pro Lys ggn Thr Glu Thr Lys 250 Gln val Asp Lys ﬁgn Phe Ala Asp

Lys ggp Leu Asp Tyr Thr égp Asnh Arg Lys Asp E%s Gly val val Ser

Ala Thr val Gly Asp Lys Lys Glu Tyr Ile val Gly Thr Lys Ile Leu
65 70 75 80

Lys Gly Ser Asp ggr Lys Lys Leu val ggp Thr Asp Ser Met ggr Lys

Gly Leu Thr Phe Asn Asn Asn val Lys val Thr Leu Asp Gly Lys Asp
100 105 110

Phe Pro val Leu Asn Tyr Lys Leu val Thr Asp Asp GIn Gly Phe Arg
115 120 125

Leu Ala Leu Asn Ala Thr Gly Leu Ala Ala val Ala Ala Ala Ala Lys
130 135 140

Asp Lys Asp Val Glu Ile Lys Ile Thr Tyr Ser Ala Thr val Asn Gly
145 150 155 160

Ser Thr Thr val Glu val Pro Glu Thr Asn Asp val Lys Leu Asp Tyr
165 170 175

Gly Asn Asn Pro Thr Glu Glu Ser Glu Pro GIn Glu Gly Thr Pro Ala
180 185 190

Asn GIn Glu Ile Lys val Ile Lys Asp Trp Ala val Asp Gly Thr Ile
195 200 205

Thr Asp val Asn val Ala val Lys Ala Ile Phe Thr Leu Gln Glu Lys
210 215 220

GIn Thr Asp Gly Thr Trp val Asn val Ala Ser His Glu Ala Thr Lys
225 230 235 240

Pro Ser Arg Phe Glu His Thr Phe Thr Gly Leu Asp Asn Thr Lys Thr
245 250 255

Tyr Arg val val Glu Arg val Ser Gly Tyr Thr Pro Glu val Sser

Tyr
260 265 270

Phe Lys Asn Gly val val Thr Ile Lys Asn Asnh Lys Ash Ser Ash Asp
275 280 285

Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly Arg
290 295 300
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Lys Phe val Lys Thr Asn GIn Ala Asn Thr Glu Arg

305

310 315

Thr Phe Leu val Lys Lys Glu Gly Lys Tyr Leu Ala

Ala Ala Thr Ala Glu Ala Lys Ala Ala val Lys Thr

340 345

Leu Asp Glu Ala val Lys Ala Tyr Asn Asp Leu Thr

355 360

Glu Gly GIn Glu Gly Lys Thr Ala Leu Ala Thr val
370 375 380

Lys Ala Tyr Asn Asp Ala Phe val Lys Ala Asn Tyr

385

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

<400>

390 395

78

26

PRT

Streptococcus agalactiae

78

Ihr Tyr Arg val Ile Glu Arg val Ser Gly Tyr Ala

5 10

Ser Phe val ggn Gly val val Thr Ile Lys

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

<220>

<221>
<223>

<400>

25

79

6

PRT

Artificial Sequence

source

/note="Description of Artificial Sequence:

6xHis tag"
79

His His His His His His
1 5

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

<220>

<221>
<223>

<400>

80

4

PRT

Artificial Sequence

source

/note="Description of Artificial Sequence:

peptide"
80

g1y Ser Gly Ser

Page 87

Leu

Arg

Ala

Lys

365

Asp

ser

Pro

Ala

Lys

350

Glu

Gln

Tyr

Glu

Gly

Ala

335

Leu

Lys

Lys

Glu

TYyr
15

Synthetic

Synthetic

Ala
320
Gly
Ala

Gln

Gln

val



<210> 81

<211> 6

<212> PRT
<213> Artificial Sequence

<220>

<221> source L. L
<223> /note="Description of Artificial Sequence:

peptide"

<400> 81
g]y Ser Gly Gly g1y Gly

<210> 82
<211> 8

<212> PRT
<213> Artificial Sequence

<220>

<221> source L. .
<223> /note="Description of Artificial Sequence:

peptide"”

<400> 82

g1y Ser Gly Ser §1y Gly Gly Gly

<210> 83
<211> 73

6

<212> PRT
<213> Streptococcus

<400> 83

%et Gly Asn Asn Pro

val Asp

Glu val

val Lys

Ala Ala

65

Thr Tyr

sSer Phe

Glu Pro

Lys

Asn

35

Asp

Thr

Arg

val

Thr
115

Lys
20

Lys
Gly
ser
val
Asn
100

Pro

5

Ile

Ala

Asp

Phe

Ile

85

Gly

Ile

agalactiae

Thr Ile Glu

Thr

Asp

Lys

val

Gly

val

Glu

Trp

55

His

Arg

val

Ser

Asn

Thr

40

val

Thr

val

Thr

Gly

Asn

Lys

val

Asn

Phe

Ser

Ile

105

Ser

eolf-seql

Glu
10

Thr
Asp
val
Glu
Gly
90

Lys

Gly

Pro

Trp

Ala

Asp

Asn

75

Tyr

Asn

Asn

Page 88

Lys

Ala

val

ser

60

Leu

Ala

Asn

Lys

Synthetic

Synthetic

Glu

val

Phe

45

Ala

Asp

Pro

Lys

Pro
125

Gly

Asp

30

Thr

Lys

Asn

Glu

Ile
15

Gly
Leu
Ala
Ala
Tyr
95

Ser

Lys

Pro

Asn

Gln

Thr

Asn

Lys



eolf-seql
val Lys Glu Ile Pro val Thr Pro Ser Asn Gly Glu Ile Thr val Ser
130 135 140

Lys Thr Trp Asp Lys Gly Ser Asp Leu Glu Asn Ala Asn val val Tyr
145 150 155 160

Thr Leu Lys Asp Gly Gly Thr Ala val Ala Ser val Ser Leu Thr Lys
165 170 175

Thr Thr Pro Asn Gly Glu Ile Asn Leu Gly Asn Gly Ile Lys Phe Thr
180 185 190

val Thr Gly Ala Phe Ala Gly Lys Phe Ser Gly Leu Thr Asp Ser Lys
195 200 205

Thr Tyr Met Ile Ser Glu Arg Ile Ala Gly Tyr Gly Asn Thr Ile Thr

Thr Gly Ala Gly Ser Ala Ala Ile Thr Asn Thr Pro Asp Ser Asp Asn
225 230 235 240

Pro Thr Pro Leu Gly Ser Gly Ser Gly Asn Asn Pro Thr Glu Glu Ser
245 250 255

Glu Pro GIn Glu Gly Thr Pro Ala Asn Gln Glu Ile Lys val Ile Lys
260 265 270

Asp Trp Ala val Asp Gly Thr Ile Thr Asp Ala Asn val Ala val Lys
275 280 285

Ala Ile Phe Thr Leu Gln Glu Lys GIn Thr Asp Gly Thr Trp val Asn
290 295 300

val Ala Ser His Glu Ala Thr Lys Pro Ser Arg Phe Glu His Thr Phe
305 310 315 320

Thr Gly Leu Asp Asn Ala Lys Thr Tyr Arg val val Glu Arg val Ser
325 330 335

Gly Tyr Thr Pro Glu Tyr val Ser Phe Lys Asn Gly val val Thr Ile
340 345 350

LyS Asn Asn Lys Asn Ser Asn Asp Pro Thr Pro Ile Gly Ser Gly Ser
355 360 365

Gly Asn Lys Pro Gly Lys Asp Leu Thr Glu Leu Pro val Thr Pro Ser
370 375 380

Lys Gly Glu val Thr val Ala Lys Thr Trp Ser Asp Gly Ile Ala Pro
385 390 395 400
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Asp Gly val Asn val val Tyr Thr Leu Lys Asp Lys Asp Lys Thr val
405 410 415

Ala Ser val Ser Leu Thr Lys Thr Ser Lys Gly Thr Ile Asp Leu Gly
420 425 430

Asn Gly Ile Lys Phe Glu val Ser Gly Asn Phe Ser Gly Lys Phe Thr
435 440 445

Gly Leu Glu Asn Lys Ser Tyr Met Ile Ser Glu Arg val Ser Gly Tyr
450 455 460

Gly Ser Ala Ile Asn Leu Glu Asn Gly Lys val Thr Ile Thr Asn Thr
465 470 475 480

Lys Asp Ser Asp Asn Pro Thr Pro Leu Gly Ser Gly Ser Gly Asnh Lys
485 490 495

Pro Gly Thr Asp Leu Ser Glu Gln Pro val Thr Pro Glu Asp Gly Glu
500 505 510

val Lys val Thr Lys Thr Trp Ala Ala Gly Ala Asn Lys Ala Asp Ala
515 520 525

Lys val val Tyr Thr Leu Lys Asn Ala Thr Lys Gln val val Ala Ser
530 535 540

val Ala Leu Thr Ala Ala Asp Thr Lys Gly Thr Ile Asn Leu Gly Lys
545 550 555 560

Gly Met Thr Phe Glu Ile Thr Gly Ala Phe Ser Gly Thr Phe Lys Gly
565 570 575

Leu GIn Asn Lys Ala Tyr Thr val Ser Glu Arg val Ala Gly Tyr Thr
580 585 590

Asn Ala Ile Asn val Thr Gly Asn Ala val Ala Ile Thr Asn Thr Pro
595 600 605

Asp Ser Asp Asn Pro Thr Pro Leu Gly Ser Gly Ser Gly Asn Asn Pro
610 615 620

Thr Thr Glu Asn Glu Pro GIn Thr Gly Asn Pro val Asn Lys Glu Ile
625 630 635 640

Thr val Arg Lys Thr Trp Ala val Asp Gly Asn Glu val Asn Lys Gly
645 650 655

Asp Glu Lys val Asp Ala val Phe Thr Leu Gln val Lys Asp Ser Asp
660 665 670
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Lys Trp val Asn val Asp Ser Ala Thr Ala Thr Ala Ala Thr Asp Phe
675 680 685

Lys Tyr Thr Phe Lys Asn Leu Asp Asn Ala Lys Thr Tyr Arg val val
690 695 700

Glu Arg val Ser Gly Tyr Ala Pro Ala Tyr val Ser Phe val Gly Gly
705 710 715 720

val val Thr Ile Lys Asn Asn Lys Asnh Ser Asnh Asp Pro Thr Pro Ile

725 730 735
<210> 84
<211> 1378
<212> PRT
<213> Streptococcus agalactiae
<400> 84
%et Gly Asn Asn Ero Thr Ile Glu Asn gAU Pro Lys Glu Gly {}e Pro

val Asp Lys 5%5 ITe Thr val Asn Egs Thr Trp Ala val égp Gly Asn

Glu val ggn Lys Ala Asp Glu Igr val Asp Ala val zge Thr Leu GlIn

val E%s Asp Gly Asp Lys ;Ep val Asn val Asp ZSr Ala Lys Ala Thr

Ala Ala Thr Ser Phe Lys His Thr Phe Glu Asn Leu Asp Asn Ala Lys
65 70 75 80

Thr Tyr Arg val %}e Glu Arg val Ser SAy Tyr Ala Pro Glu ;gr val

Ser Phe val Asn Gly val val Thr Ile Lys Asn Asn Lys Asp Ser Asn
100 105 110

Glu Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly
115 120 125

Arg Lys Phe val Lys Thr Asn Lys Asp Gly Lys Glu Arg Leu Ala Gly
130 135 140

Ala Thr Phe Leu val Lys Lys Asp Gly Lys Tyr Leu Ala Arg Lys Ser
145 150 155 160

Gly val Ala Thr Asp Ala Glu Lys Ala Ala val Asp Ser Thr Lys Ser
165 170 175

Ala Leu Asp Ala Ala val Lys Ala Tyr Asn Asp Leu Thr Lys Glu Lys
180 185 190
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Gln

Gln

Gly

Gly

Asp

Leu

Glu

Asn

305

Glu

Asn

Thr

Leu

Arg

Ala

Lys

Asp

ser

Glu

Lys

ser

Thr

Gly

Gln

Ala

290

Ala

Tyr

ser

Tyr

Ala

370

Lys

Lys

Glu

Gln

Tyr
450

Gly

Pro

Thr

Glu

275

Thr

Lys

val

Asn

Gly

Gly

Ala

Leu

Lys

Lys

Glu

Gln

TYyr

ser

Ala

Ile

260

Lys

Lys

Thr

Ser

340

Arg

Ala

Gly

Ala

Gln

420

Gln

Gly

Asp

Asn

Gly

Asn

245

Thr

Gln

Pro

TYyr

Phe

325

Pro

Lys

Thr

Ala

Leu

405

Glu

Lys

Ser

Gly

Asp

Asn

230

Gln

Asp

Thr

Ser

Lys

Thr

Phe

Phe

Ala

390

Asp

Gly

Ala

Gly

Lys

Ala

215

Asn

Glu

Ala

Asp

Arg

val

Asn

Pro

val

Leu

375

Thr

Glu

Gln

TYyr

ser
455

Ser

200

Phe

Pro

Ile

Asn

Gly

Phe

val

Gly

Ile

Lys

360

val

Ala

Ala

Glu

Asn

440

Gly

eolf-seql

Ala Leu Ala Thr

val

Thr

Lys

val

265

Thr

Glu

Glu

val

Asn

345

Thr

Lys

Glu

val

Gly

Asp

Asn

Lys

Glu

val

250

Ala

Trp

His

Arg

val

330

Pro

Asn

Lys

Ala

Lys

Lys

Ala

Lys

Ala

Glu

Ile

val

val

Thr

val

315

Thr

ser

Gln

Glu

Lys

395

Ala

Thr

Phe

Pro

Page 92

Asn

220

sSer

Lys

Lys

Asn

Phe

300

ser

Ile

Glu

Ala

Gly

Ala

Tyr

Ala

val

val

205

Tyr

Glu

Asp

Ala

val

285

Thr

Gly

Lys

Pro

Asn

365

Lys

Ala

Asn

Leu

Lys

Thr

ser

ser

Pro

Trp

Ile

270

Ala

Gly

Tyr

Asn

Lys

350

Thr

Tyr

val

Asp

Ala

430

Ala

Asp

Glu

Tyr

Gln

Ala

255

Phe

Ser

Leu

Thr

Asn

335

val

Glu

Leu

Lys

Leu

415

Thr

Asn

Leu

Lys

Glu

Glu

240

val

Thr

His

Asp

Pro

320

Lys

val

Arg

Ala

Thr

400

Thr

val

Tyr

Ser



eolf-seql

Glu GIn Pro val Thr Pro Glu Asp Gly Glu val Lys val Thr Lys Thr
465 470 475 480

Trp Ala Ala Gly Ala Asn Lys Ala Asp Ala Lys val val Tyr Thr Leu
485 490 495

Lys Asn Ala Thr Lys Gln val val Ala Ser val Ala Leu Thr Ala Ala
500 505 510

Asp Thr Lys Gly Thr Ile Asn Leu Gly Lys Gly Met Thr Phe Glu Ile
515 520 525

Thr Gly Ala Phe Ser Gly Thr Phe Lys Gly Leu Gln Asn Lys Ala Tyr
530 535 540

Thr val Ser Glu Arg val Ala Gly Tyr Thr Asn Ala Ile Asn val Thr
545 550 555 560

Gly Asn Ala val Ala Ile Thr Asn Thr Pro Asp Ser Asp Asn Pro Thr
565 570 575

Pro Leu Asn Pro Thr Gln Pro Lys val Glu Thr His Gly Lys Lys Phe
580 585 590

val Lys val Gly Asp Ala Asp Ala Arg Leu Ala Gly Ala GIn Phe val
595 600 605

val Lys Asn Ser Ala Gly Lys Phe Leu Ala Leu Lys Glu Asp Ala Ala
610 615 620

val Ser Gly Ala GIn Thr Glu Leu Ala Thr Ala Lys Thr Asp Leu Asp
625 630 635 640

Asn Ala Ile Lys Ala Tyr Asn Gly Leu Thr Lys Ala GIn Gln Glu Gly
645 650 655

Ala Asp Gly Thr Ser Ala Lys Glu Leu Ile Asn Thr Lys Gln Ser Ala
660 665 670

Tyr Asp Ala Ala Phe Ile Lys Ala Arg Thr Ala Tyr Thr Gly Ser Gly
675 680 685

Ser Gly Asn Lys Pro Gly Lys Asp Leu Thr Glu Leu Pro val Thr Pro
690 695 700

Ser Lys Gly Glu val Thr val Ala Lys Thr Trp Ser Asp Gly Ile Ala
705 710 715 720

Pro Asp Gly val Asn val val Tyr Thr Leu Lys Asp Lys Asp Lys Thr
725 730 735
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eolf-seql

val Ala Ser val Ser Leu Thr Lys Thr Ser Lys Gly Thr Ile Asp Leu
740 745 750

Gly Asn Gly Ile Lys Phe Glu val Ser Gly Asn Phe Ser Gly Lys Phe
755 760 765

Thr Gly Leu Glu Asn Lys Ser Tyr Met Ile Ser Glu Arg val Ser Gly
770 775 780

Tyr Gly Ser Ala Ile Asn Leu Glu Asn Gly Lys val Thr Ile Thr Asn
785 790 795 800

Thr Lys Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Glu Pro Lys
805 810 815

val Glu Thr His Gly Lys Lys Phe val Lys Thr Asn Glu GIn Gly Asp
820 825 830

Arg Leu Ala Gly Ala Gln Phe val val Lys Asn Ser Ala Gly Lys Tyr
835 840 845

Leu Ala Leu Lys Ala Asp GIn Ser Glu Gly GIn Lys Thr Leu Ala Ala
850 855 860

Lys Lys Ile Ala Leu Asp Glu Ala Ile Ala Ala Tyr Asn Lys Leu Ser
865 870 875 880

Ala Thr Asp Gln Lys Gly Glu Lys Gly Ile Thr Ala Lys Glu Leu Ile
885 890 895

Lys Thr Lys Gln Ala Asp Tyr Asp Ala Ala Phe Ile Glu Ala Arg Thr
900 905 910

Ala Tyr Glu Gly Ser Gly Ser Gly Asn Lys Pro Gly Lys Lys val Lys
915 920 925

Glu Ile Pro val Thr Pro Ser Asn Gly Glu Ile Thr val Ser Lys Thr
930 935 940

Trp Asp Lys Gly Ser Asp Leu Glu Asn Ala Asn val val Tyr Thr Leu
945 950 955 960

Lys Asp Gly Gly Thr Ala val Ala Ser val Ser Leu Thr Lys Thr Thr
965 970 975

Pro Asn Gly Glu Ile Asn Leu Gly Asn Gly Ile Lys Phe Thr val Thr
980 985 990

Gly Ala Phe Ala Gly Lys Phe Ser Gly Leu Thr Asp Ser Lys Thr Tyr
995 1000 1005
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Met

Gly

Pro

Lys

Gly

Leu

Asn

Leu

Ala

val

Thr

Ile

Lys

Asp

Ala

Thr

val

Ile
1010

Ala
1025

Thr
1040

Lys
1055

Ala
1070

Lys
1085

Ala
1100

Ser
1115

Glu
1130

Ala
1145

Thr
1160

Thr
1175

ser
1205

Thr
1220

ser
1250

Ser

Gly

Pro

Phe

Gln

Ser

Lys

Ala

Ile

Arg

Glu

val

Asp

Asp

Asp

Arg

Phe

Glu

Ser

Leu

val

Phe

Ser

Thr

Asp

Lys

Thr

Asn

Arg

Glu

Lys

Phe

val

val

Arg

Ala

Asn

Lys

val

Ala

Ala

Asp

Thr

Ala

Glu

Lys

Lys

Trp

Lys

val

Gly

Ile

Ala

Pro

Thr

val

Thr

Leu

Gln

Ala

Tyr

Pro

Thr

val

val

Tyr

Glu

Gly

Ala
1015

Ile
1030

Thr
1045

ser
1060

Lys
1075

Ile
1090

Asp
1105
Lys
1120

Gln
1135

Glu
1150

Gln
1165

Trp
1180

Asp
1195
Asn

1210

Thr
1225

Arg
1240

val
1255

Gly

Thr

Glu

Ser

Asp

Ser

Ala

Gly

Asp

Gly

Thr

Ala

Ala

val

Phe

val

val

eolf-seql

Tyr Gly Asn

Asn

Pro

Thr

Ser

Ala

Lys

Thr

Ala

Ser

Gly

val

val

Asp

Lys

Ser

Thr

Thr

Lys

Glu

Ala

Gln

Ile

Lys

Tyr

Gly

Asn

Asp

Phe

Ser

Asn

Gly

Ile

Pro

val

Thr

Gly

Thr

Ala

Gly

Asn

Ser

Pro

Gly

Thr

Ala

Leu

TYyr

Lys
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Thr
1020

Asp
1035

val
1050

Glu
1065

Lys
1080
Thr

1095

Ala
1110

Glu
1125

Ala
1140

val
1170

Asn
1185

Leu
1200

Thr
1215

Asp
1230

Ala
1245

Asn
1260

Ile

Ser

Thr

Arg

Tyr

Ala

Tyr

Thr

Ala

Asn

Asn

Glu

Gln

Ala

Asn

Pro

Asn

Thr

Asp

His

Leu

Leu

Tyr

Asn

Ala

Phe

Asn

Lys

val

val

Thr

Ala

Ala

Lys

Thr

Asn

Gly

Gln

Ala

Thr

Lys

Lys

Ile

Pro

Glu

Asn

Lys

Ala

Lys

Tyr

Asn



eolf-seql

Ser Asn Asp Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val
1265 1270 1275

Thr Gly Arg Lys Phe val Lys Thr Asn Gln Asp Gly Ser Glu

Tyr
1280 1285 1290

Arg Leu Ala Gly Ala Thr Phe Leu val Lys Asn Ser Gln Ser Gln
1295 1300 1305

Tyr Leu Ala Arg Lys Ser Gly Vval Ala Thr Asn Glu Ala His Lys
1310 1315 1320

Ala val Thr Asp Ala Lys val GIn Leu Asp Glu Ala Vval Lys Ala
1325 1330 1335

Tyr Asn Lys Leu Thr Lys Glu GIn GIn Glu Ser Gln Asp Gly Lys

1340 1345 1350

Ala Ala Leu Asn Leu Ile Asp Glu Lys GIn Thr Ala Tyr Asn Glu
1355 1360 1365

Ala Phe Ala Lys Ala Asn Tyr Ser Tyr Glu
1370 1375

<210> 85

<211> 916

<212> PRT

<213> Streptococcus agalactiae

<400> 85

%et Gly Asn Lys Ero Gly Lys Asp Leu Igr Glu Leu Pro val Igr Pro

Ser Lys Gly gAU val Thr val Ala Egs Thr Trp Ser Asp §8y Ile Ala

Pro Asp g}y val Asn val val I%r Thr Leu Lys Asp kgs Asp Lys Thr

val gga Ser val Ser Leu ;?r Lys Thr Ser Lys ggy Thr Ile Asp Leu

Gly Asn Gly Ile Lys Phe Glu val Ser Gly Asn Phe Ser Gly Lys Phe
65 70 75 80

Thr Gly Leu Glu Asn Lys Ser Tyr Met Ile Ser Glu Arg val Ser Gly
85 90 95

Tyr Gly Ser Ala Ile Asn Leu Glu Asn Gly Lys val Thr Ile Thr Asn
100 105 110
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eolf-seql
Thr Lys Asp Ser Asp Asn Pro Thr Pro Leu Asn Pro Thr Glu Pro Lys
115 120 125

val Glu Thr His Gly Lys Lys Phe val Lys Thr Asn Glu GIn Gly Asp
130 135 140

Arg Leu Ala Gly Ala Gln Phe val val Lys Asn Ser Ala Gly Lys Tyr
145 150 155 160

Leu Ala Leu Lys Ala Asp GIn Ser Glu Gly GIn Lys Thr Leu Ala Ala
165 170 175

Lys Lys Ile Ala Leu Asp Glu Ala Ile Ala Ala Tyr Asn Lys Leu Ser
180 185 190

Ala Thr Asp Gln Lys Gly Glu Lys Gly Ile Thr Ala Lys Glu Leu Ile

Lys Thr Lys Gln Ala Asp Tyr Asp Ala Ala Phe Ile Glu Ala Arg Thr
210 215 220

Ala Tyr Glu Gly Ser Gly Ser Gly Asn Asn Pro Thr Ile Glu Asn Glu
225 230 235 240

Pro Lys Glu Gly ITle Pro val Asp Lys Lys Ile Thr val Asn Lys Thr
245 250 255

Trp Ala val Asp Gly Asn Glu val Asn Lys Ala Asp Glu Thr val Asp
260 265 270

Ala val Phe Thr Leu Gln val Lys Asp Gly Asp Lys Trp val Asn val
275 280 285

Asp Ser Ala Lys Ala Thr Ala Ala Thr Ser Phe Lys His Thr Phe Glu
290 295 300

Asn Leu Asp Asn Ala Lys Thr Tyr Arg val Ile Glu Arg val Ser Gly
305 310 315 320

Tyr Ala Pro Glu Tyr val Ser Phe val Asn Gly val val Thr Ile Lys
325 330 335

Asn Asn Lys Asp Ser Asn Glu Pro Thr Pro Ile Asn Pro Ser Glu Pro
340 345 350

Lys val val Thr Tyr Gly Arg Lys Phe val Lys Thr Asn Lys Asp Gly
355 360 365

Lys Glu Arg Leu Ala Gly Ala Thr Phe Leu val Lys Lys Asp Gly Lys
370 375 380
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Tyr Leu Ala Arg Lys Ser Gly val Ala Thr Asp Ala Glu Lys Ala Ala
385 390 395 400

val Asp Ser Thr Lys Ser Ala Leu Asp Ala Ala val Lys Ala Tyr Asn
405 410 415

Asp Leu Thr Lys Glu Lys GIn Glu Gly Gln Asp Gly Lys Ser Ala Leu
420 425 430

Ala Thr val Ser Glu Lys GIn Lys Ala Tyr Asn Asp Ala Phe val Lys
435 440 445

Ala Asn Tyr Ser Tyr Glu Gly Ser Gly Ser Gly Asn Lys Pro Gly Lys
450 455 460

Lys val Lys Glu Ile Pro val Thr Pro Ser Asn Gly Glu Ile Thr val
465 470 475 480

Ser Lys Thr Trp Asp Lys Gly Ser Asp Leu Glu Asn Ala Asn val val
485 490 495

Tyr Thr Leu Lys Asp Gly Gly Thr Ala val Ala Ser val Ser Leu Thr
500 505 510

Lys Thr Thr Pro Asn Gly Glu Ile Asn Leu Gly Asn Gly Ile Lys Phe
515 520 525

Thr val Thr Gly Ala Phe Ala Gly Lys Phe Ser Gly Leu Thr Asp Ser
530 535 540

Lys Thr Tyr Met Ile Ser Glu Arg Ile Ala Gly Tyr Gly Asn Thr Ile
545 550 555 560

Thr Thr Gly Ala Gly Ser Ala Ala Ile Thr Asn Thr Pro Asp Ser Asp
565 570 575

Asn Pro Thr Pro Leu Asn Pro Thr Glu Pro Lys val val Thr His Gly
580 585 590

Lys Lys Phe val Lys Thr Ser Ser Thr Glu Thr Glu Arg Leu Gln Gly
595 600 605

Ala GIn Phe val val Lys Asp Ser Ala Gly Lys

Tyr Leu Ala Leu Lys
610 615 620

Ser Ser Ala Thr Ile Ser Ala GIn Thr Thr Ala Tyr Thr Asn Ala Lys
625 630 635 640

Thr Ala Leu Asp Ala Lys Ile Ala Ala Tyr Asn Lys Leu Ser Ala Asp
645 650 655
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Asp GIn Lys Gly Thr Lys Gly Glu Thr Ala Lys Ala Glu Ile Lys Thr
660 665 670

Ala GIn Asp Ala Tyr Asn Ala Ala Phe Ile val Ala Arg Thr Ala Tyr
675 680 685

Glu Gly Ser Gly Ser Gly Asn Asn Pro Thr Glu Glu Ser Glu Pro Gln
690 695 700

Glu Gly Thr Pro Ala Asn GIn Glu Ile Lys val Ile Lys Asp Trp Ala
705 710 715 720

val Asp Gly Thr Ile Thr Asp Ala Asn val Ala val Lys Ala Ile Phe
725 730 735

Thr Leu GIn Glu Lys Gln Thr Asp Gly Thr Trp val Asn val Ala Ser
740 745 750

His Glu Ala Thr Lys Pro Ser Arg Phe Glu His Thr Phe Thr Gly Leu
755 760 765

Asp Asn Ala Lys Thr Tyr Arg val val Glu Arg val Ser Gly Tyr Thr
770 775 780

Pro Glu Tyr val Ser Phe Lys Asn Gly val val Thr Ile Lys Asnh Asn
785 790 795 800

Lys Asn Ser Asn Asp Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val
805 810 815

val Thr Tyr Gly Arg Lys Phe val Lys Thr Asn Gln Ala Asn Thr Glu
820 825 830

Arg Leu Ala Gly Ala Thr Phe Leu val Lys Lys Glu Gly Lys Tyr Leu
835 840 845

Ala Arg Lys Ala Gly Ala Ala Thr Ala Glu Ala Lys Ala Ala val Lys
850 855 860

Thr Ala Lys Leu Ala Leu Asp Glu Ala val Lys Ala Tyr Asn Asp Leu
865 870 875 880

Thr Lys Glu Lys GIn Glu Gly Gln Glu Gly Lys Thr Ala Leu Ala Thr
885 890 895

val Asp GIn Lys GIn Lys Ala Tyr Asn Asp Ala Phe val Lys Ala Asn
900 905 910

Tyr Ser Tyr Glu
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<210> 86

<211> 916

<212> PRT

<213> Streptococcus

<400>_ 86

%et Gly Asn Asn Pro

Ala Asn

Ile Thr

Lys Gln

50

Lys Pro

Thr Tyr

Ser Phe

Asp Pro

Arg Lys

Ala Thr

145

Gly Ala

Ala Leu

Gln Glu

GIn Lys

Gly Ser

val Thr

Gln

Asp

35

Thr

Ser

Arg

Lys

Thr

115

Phe

Phe

Ala

Asp

Gly

Ala

Gly

Pro

Glu

20

Ala

Asp

Arg

val

Asn

100

Pro

val

Leu

Thr

Glu

180

Gln

TYyr

Ser

Ser

5

Ile

Asn

Gly

Phe

val

85

Gly

Ile

Lys

val

Ala

165

Ala

Glu

Asn

Gly

Asn
245

agalactiae

Thr Glu Glu

Lys

val

Thr

Glu

70

Glu

val

Asn

Thr

Lys

Glu

val

Gly

Asp

Asn

230

Gly

val

Ala

Trp

55

His

Arg

val

Pro

Asn

135

Lys

Ala

Lys

Lys

Ala

215

Lys

Glu

Ile

val

40

val

Thr

val

Thr

Ser

120

Gln

Glu

Lys

Ala

Thr

200

Phe

Pro

Ile

eolf-seql

Ser

Lys

Lys

Asn

Phe

Ser

Ile

105

Glu

Ala

Gly

Ala

Tyr

Ala

val

Gly

Thr

Glu

10

Asp

Ala

val

Thr

Gly

90

Lys

Pro

Asn

Lys

Ala

170

Asn

Leu

Lys

Lys

val
250

Page

Pro

Trp

Ile

Ala

Gly

75

TYyr

Asn

Lys

Thr

Tyr

155

val

Asp

Ala

Ala

Lys

235

ser

100

Gln

Ala

Phe

ser

60

Leu

Thr

Asn

val

Glu

140

Leu

Lys

Leu

Thr

Asn

220

val

Lys

Glu

val

Thr

45

His

Asp

Pro

Lys

val

125

Arg

Ala

Thr

Thr

val

205

Tyr

Lys

Thr

Gly

Asp

30

Leu

Glu

Asn

Glu

Asn

110

Thr

Leu

Arg

Ala

Lys

Asp

ser

Glu

Trp

Thr

15

Gly

Gln

Ala

Ala

Tyr

95

ser

Tyr

Ala

Lys

Gln

Tyr

Ile

Asp

Pro

Thr

Glu

Thr

Asn

Gly

Gly

Ala

160

Leu

Lys

Lys

Glu

Pro

240

Lys



eolf-seql

Gly Ser Asp Leu Glu Asn Ala Asn val val Tyr Thr Leu Lys Asp Gly
260 265 270

Gly Thr Ala val Ala Ser val Ser Leu Thr Lys Thr Thr Pro Asn Gly
275 280 285

Glu Ile Asn Leu Gly Asn Gly Ile Lys Phe Thr val Thr Gly Ala Phe
290 295 300

Ala Gly Lys Phe Ser Gly Leu Thr Asp Ser Lys Thr Tyr Met Ile Ser
305 310 315 320

Glu Arg Ile Ala Gly Tyr Gly Asn Thr Ile Thr Thr Gly Ala Gly Ser
325 330 335

Ala Ala Ile Thr Asn Thr Pro Asp Ser Asp Asn Pro Thr Pro Leu Asn
340 345 350

Pro Thr Glu Pro Lys val val Thr His Gly Lys Lys Phe val Lys Thr
355 360 365

Ser Ser Thr Glu Thr Glu Arg Leu GIn Gly Ala Gln Phe val val Lys
370 375 380

Asp Ser Ala Gly Lys Tyr Leu Ala Leu Lys Ser Ser Ala Thr Ile Ser
385 390 395 400

Ala GIn Thr Thr Ala Tyr Thr Asn Ala Lys Thr Ala Leu Asp Ala Lys
405 410 415

Ile Ala Ala Tyr Asn Lys Leu Ser Ala Asp Asp GIn Lys Gly Thr Lys
420 425 430

Gly Glu Thr Ala Lys Ala Glu Ile Lys Thr Ala Gln Asp Ala Tyr Asn
435 440 445

Ala Ala Phe Ile val Ala Arg Thr Ala Tyr Glu Gly Ser Gly Ser Gly
450 455 460

Asn Lys Pro Gly Lys Asp Leu Thr Glu Leu Pro val Thr Pro Ser Lys
465 470 475 480

Gly Glu val Thr val Ala Lys Thr Trp Ser Asp Gly Ile Ala Pro Asp
485 490 495

Gly val Asn val val Tyr Thr Leu Lys Asp Lys Asp Lys Thr val Ala
500 505 510

Ser val Ser Leu Thr Lys Thr Ser Lys Gly Thr Ile Asp Leu Gly Asn
515 520 525
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Gly

Leu

545

ser

Asp

Thr

Ala

Leu

625

Ile

Asp

Lys

Glu

Glu

705

val

Phe

Ala

Asp

Pro
785

Ile

530

Glu

Ala

ser

His

Lys

Ala

Gln

Gln

Asp

Thr

Lys

Asn

770

Glu

Lys

Asn

Ile

Asp

Ala

Leu

Lys

Ala

675

ser

Ile

Gly

Leu

Ala

755

Ala

Tyr

Phe

Lys

Asn

Asn

580

Lys

Gln

Asp

Asp

Gly

Asp

Gly

Pro

Asn

Gln

740

Thr

Lys

val

Glu

Ser

Leu

565

Pro

Lys

Phe

Gln

Glu

645

Glu

Tyr

Ser

val

Glu

725

val

Ala

Thr

Ser

val

TYr

550

Glu

Thr

Phe

val

ser

630

Ala

Lys

Asp

Gly

710

val

Lys

Ala

Tyr

Phe
790

Ser

535

Met

Asn

Pro

val

val

615

Glu

Ile

Gly

Ala

Asn

695

Lys

Asn

Asp

Thr

Arg

val

Gly

Ile

Gly

Leu

Lys

600

Lys

Gly

Ala

Ile

Ala

680

Asn

Lys

Lys

Gly

Ser

760

val

Asn

eolf-seql

Asn Phe Ser Gly
4

Ser Glu

Lys val
570

Asn Pro
585

Thr Asn

Asn Ser

Gln Lys

Ala Tyr
650

Thr Ala
665

Phe Ile

Pro Thr

Ile Thr

Ala Asp

730

Asp Lys
745

Phe Lys

Ile Glu

Gly val

Page

Arg

555

Thr

Thr

Glu

Ala

Thr

635

Asn

Lys

Glu

Ile

val

715

Glu

Trp

His

Arg

val
795

102

540

val

Ile

Glu

Gln

Gly

Leu

Lys

Glu

Ala

Glu

700

Asn

Thr

val

Thr

val

780

Thr

Lys

ser

Thr

Pro

Lys

Ala

Leu

Leu

Lys

val

Asn

Phe

765

ser

Ile

Phe

Gly

Asn

Lys

590

Asp

Tyr

Ala

Ser

Ile

670

Thr

Glu

Thr

Asp

val

750

Glu

Gly

Lys

Thr

Tyr

Thr

575

val

Arg

Leu

Lys

Ala

655

Lys

Ala

Pro

Trp

Ala

735

Asp

Asn

Tyr

Asn

Lys

Glu

Leu

Ala

Lys

Thr

Thr

Tyr

Lys

Ala

720

val

ser

Leu

Ala

Asn
800



Lys

val

Arg

Ala

ser

865

Thr

val

Tyr

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

<400> 87

Asp

Thr

Leu

Lys

ser

ser

87
1227
PRT
Streptococcus

Ser

Tyr

Ala

835

Lys

Lys

Glu

Glu

TYyr
915

Asn

Ser

Ser

Lys

Glu
805
Arg
Ala
Gly
Ala
Gln
885

Gln

Met Asp Gly Ser Ile
1 5

Thr

Tyr

Asp

ser

65

Leu

Lys

Leu

Pro

Lys

Gly

Pro

Lys

Glu

ser

Gly

Leu

Leu

20

Asn

Leu

val

Ser

Thr
100

val

Thr

Asp

Gly

Asp

85

Phe

Pro

Lys

Thr

val

Leu

870

Glu

Lys

Thr

Phe

Phe

Ala

855

Asp

Gly

Ala

Pro

val

Leu

840

Thr

Ala

Gln

Tyr

agalactiae

Leu Ala Asp

Asn

Glu

Tyr

Asp

70

TYyr

Asn

Asp

Thr

Ala

55

val

Lys

Asn

Asn

Lys

Lys

Asp

eolf-seql

Ile

Lys

825

val

Asp

Ala

Asp

Asn
905

Ser

Gly

25

Pro

Asn

Lys

Leu

Ile
105

Asn Pro Ser

810

Thr

Lys

Ala

val

Gly

Asp

Gln

Lys

Tyr

Ile

90

Ala

Page

Asn

Lys

Glu

Lys

875

Lys

Ala

Ala

val

val

Lys

His

75

Trp

val

103

Lys

Asp

Lys

860

Ala

Ser

Phe

val

Lys

Asp

Asp

60

val

Thr

Thr

Glu

Asp

Tyr

Ala

val

Pro

Asp

Lys

Lys

Gly

Asp

Leu

Pro

Lys

Ala

Asn

Leu

Lys

val

Ala

30

Asn

Gly

Thr

ser

Lys

Lys

Tyr

val

Asp

Ala

895

Ala

Phe

Thr

Lys

Met

95

Gly

val

Glu

Leu

Asp

Leu

880

Thr

Asn

Ile

val

Ala

val

Ile

80

Thr

Ala



eolf-seql
Thr Leu Asp Ala Thr Asn Tyr Lys Leu val Ala Asp Asp GIn Gly Phe

Arg Leu val Leu Thr Asp Lys Gly Leu Glu Ala val Ala Lys Ala Ala
130 135 140

Lys Thr Lys Asp val Glu Ile Lys Ile Thr Tyr Ser Ala Thr Leu Asn
145 150 155 160

Gly Ser Ala val val Glu val Leu Glu Thr Asn Asp val Lys Leu Asp
165 170 175

Tyr Gly Asn Asn Pro Thr Ile Glu Asn Glu Pro Lys Glu Gly Ile Pro
180 185 190

val Asp Lys Lys Ile Thr val Asn Lys Thr Trp Ala val Asp Gly Asn
195 200 205

Glu val Asn Lys Ala Asp Glu Thr val Asp Ala val Phe Thr Leu Gln
210 215 220

val Lys Asp Gly Asp Lys Trp val Asn val Asp Ser Ala Lys Ala Thr
225 230 235 240

Ala Ala Thr Ser Phe Lys His Thr Phe Glu Asn Leu Asp Asn Ala Lys
245 250 255

Thr Tyr Arg val Ile Glu Arg val Ser Gly Tyr Ala Pro Glu Tyr val
260 265 270

Ser Phe val Asn Gly val val Thr Ile Lys Asn Asn Lys Asp Ser Asn
275 280 285

Glu Pro Thr Pro Ile Asn Pro Ser Glu Pro Lys val val Thr Tyr Gly
290 295 300

Arg Lys Phe val Lys Thr Asn Lys Asp Gly Lys Glu Arg Leu Ala Gly
305 310 315 320

Ala Thr Phe Leu val Lys Lys Asp Gly Lys Tyr Leu Ala Arg Lys Ser
325 330 335

Gly val Ala Thr Asp Ala Glu Lys Ala Ala val Asp Ser Thr Lys Ser
340 345 350

Ala Leu Asp Ala Ala val Lys Ala Tyr Asn Asp Leu Thr Lys Glu Lys
355 360 365

GIn Glu Gly Gln Asp Gly Lys Ser Ala Leu Ala Thr val Ser Glu Lys
370 375 380
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eolf-seql
GIn Lys Ala Tyr Asn Asp Ala Phe val Lys Ala Asn Tyr Ser Tyr Glu
385 390 395 400

Gly Ser Gly Ser Asn Gly Ser Leu Leu Ala Ala Ser Lys Ala val Pro
405 410 415

val Asn Ile Thr Leu Pro Leu val Asn Glu Asp Gly val val Ala Asp
420 425 430

Ala His val Tyr Pro Lys Asn Thr Glu Glu Lys Pro Glu Ile Asp Lys
435 440 445

Asn Phe Ala Lys Thr Asn Asp Leu Thr Ala Leu Thr Asp val Asn Arg
450 455 460

Leu Leu Thr Ala Gly Ala Asn Tyr Gly Asn Tyr Ala Arg Asp Lys Ala
465 470 475 480

Thr Ala Thr Ala Glu Ile Gly Lys val val Pro Tyr Glu val Lys Thr
485 490 495

Lys Ile His Lys Gly Ser Lys Tyr Glu Asn Leu val Trp Thr Asp Ile
500 505 510

Met Ser Asn Gly Leu Thr Met Gly Ser Thr val Ser Leu Lys Ala Ser
515 520 525

Gly Thr Thr Glu Thr Phe Ala Lys Asp Thr Asp Tyr Glu Leu Ser Ile
530 535 540

Asp Ala Arg Gly Phe Thr Leu Lys Phe Thr Ala Asp Gly Leu Gly Lys
545 550 555 560

Leu Glu Lys Ala Ala Lys Thr Ala Asp Ile Glu Phe Thr Leu Thr Tyr
565 570 575

Ser Ala Thr val Asn Gly GIn Ala Ile Ile Asp Asn Pro Glu Ser Asn
580 585 590

Asp Ile Lys Leu Ser Tyr Gly Asn Lys Pro Gly Lys Asp Leu Thr Glu
595 600 605

Leu Pro val Thr Pro Ser Lys Gly Glu val Thr val Ala Lys Thr Trp
610 615 620

Ser Asp Gly Ile Ala Pro Asp Gly val Asn val val Tyr Thr Leu Lys
625 630 635 640

Asp Lys Asp Lys Thr val Ala Ser val Ser Leu Thr Lys Thr Ser Lys
645 650 655
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eolf-seql
Gly Thr Ile Asp Leu Gly Asn Gly Ile Lys Phe Glu val Ser Gly Asn
660 665 670

Phe Ser Gly Lys Phe Thr Gly Leu Glu Asn Lys Ser Tyr Met Ile Ser
675 680 685

Glu Arg val Ser Gly Tyr Gly Ser Ala Ile Asn Leu Glu Asn Gly Lys
690 695 700

val Thr Ile Thr Asn Thr Lys Asp Ser Asp Asn Pro Thr Pro Leu Asn
705 710 715 720

Pro Thr Glu Pro Lys val Glu Thr His Gly Lys Lys Phe val Lys Thr

Asn Glu GIn Gly Asp Arg Leu Ala Gly Ala GIn Phe val val Lys Asn
740 745 750

Ser Ala Gly Lys Tyr Leu Ala Leu Lys Ala Asp GIn Ser Glu Gly Gln
755 760 765

Lys Thr Leu Ala Ala Lys Lys Ile Ala Leu Asp Glu Ala Ile Ala Ala
770 775 780

Tyr Asn Lys Leu Ser Ala Thr Asp GIn Lys Gly Glu Lys Gly Ile Thr
785 790 795 800

Ala Lys Glu Leu Ile Lys Thr Lys GIln Ala Asp Tyr Asp Ala Ala Phe
805 810 815

Ile Glu Ala Arg Thr Ala Tyr Glu Gly Ser Gly Ser Asn Gly Ser Ile

Leu Ala Asp Ser Lys Ala val Pro val Lys Ile Thr Leu Pro Leu val
835 840 845

Asn Asn GIn Gly val val Lys Asp Ala His Ile

Tyr Pro Lys Asn Thr
850 855 860

Glu Thr Lys Pro Gln val Asp Lys Asn Phe Ala Asp Lys Asp Leu Asp
865 870 875 880

Tyr Thr Asp Asn Arg Lys Asp Lys Gly val val Ser Ala Thr val Gly
885 890 895

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

Tyr Lys Lys Leu val Trp Thr Asp Ser Met Thr Lys Gly Leu Thr Phe
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Asn

Asn

945

Ala

Glu

Glu

Thr

Ile

Ala

Thr

Pro

Thr

val

ser

Thr

Arg

Leu

val

Asn
930

Tyr

Thr

Ile

Ile

Glu
1010

Lys
1025

Asn
1040

Asp
1055

ser
1070

Tyr
1085

ser
1100

Asn
1115

Tyr
1130

Leu
1145

Ala
1160

Lys
1175

Asn

Lys

Gly

Lys

Pro
995

Glu

val

val

Gly

Arg

Arg

Phe

Asp

Gly

Ala

Arg

Thr

val

Leu

Leu

Ile

980

Glu

Ser

Ile

Ala

Thr

Phe

val

Lys

Pro

Arg

Gly

Lys

Ala

eolf-seql
Lys val Thr Leu Asp Gly Glu Asp Phe Pro val Leu
935 940

val Thr Asp Asp GIn Gly Phe Arg Leu Ala Leu Asn
950 955 960

Ala Ala val Ala Ala Ala Ala Lys Asp Lys Asp val
965 970 975

Thr Tyr Ser Ala Thr val Asn Gly Ser Thr Thr val
985 990

Thr Asn Asp val Lys Leu Asp Tyr Gly Asn Asn Pro
1000 1005

Glu Pro GIn Glu Gly Thr Pro Ala Asn Gln Glu

1015 1020
Lys Asp Trp Ala val Asp Gly Thr Ile Thr Asp
1030 1035

val Lys Ala 1Ile Phe Thr Leu Gln Glu Lys GIn
1045 1050

Trp val Asn Vval Ala Ser His Glu Ala Thr Lys
1060 1065

Glu His Thr Phe Thr Gly Leu

Asp Asn Ala Lys
1075 1080

val Glu Arg Vval Ser Gly Tyr Thr Pro Glu Tyr
1090 1095

Asn Gly val val Thr Ile Lys Asn Asnh Lys Asn
1105 1110

Thr Pro I1e Asn Pro Ser Glu Pro Lys val val
1120 1125

Lys Phe val Lys Thr Asn Gln Ala Asn Thr Glu
1135 1140

Ala Thr Phe Leu val Lys Lys Glu Gly Lys Tyr
1150 1155

Ala Gly Ala Ala Thr Ala Glu Ala Lys Ala Ala
1165 1170

Lys Leu Ala Leu Asp Glu Ala val Lys Ala Tyr
1180 1185
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Asn Asp Leu Thr Lys Glu iys

1190

Ala Leu Ala Thr val Asp Gln
121

1205

Phe val
1220

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

<400> 88
atgggcaaca

88
2214
DNA

atcactgtta
gttgatgctg
gctaaagcaa
acttaccgcg
ggcgttgtaa
tccggtaaca
atcactgtta
acccttaaag
ggcgaaatca
ttcagtggtc
aatacaatca
ccaacaccac
ggtactccag
actgatgcta
acatgggtga
acaggtttgg
gaatacgtat
ccaactccaa
gttacacctt
gatggtgtaa
ttgacaaaaa
ggtaacttct
gtttctggtt
aaagattctg

Lys Ala Asn Tyr Ser
1225

acccaacaat
acaaaacatg
tcttcacctt
cagctgcaac
ttatcgaacg
ccatcaagaa
aaccaggtaa
gcaaaacttg
atggtggaac
acttaggtaa
tgactgatag
ctactggtgc
ttggatccgg
ctaaccaaga
atgttgcagt
acgttgcttc
ataatgctaa
catttaaaaa
tcggatccgg
caaagggtga
acgttgttta
catctaaagg
cgggtaaatt
acggaagtgc

ataacccaac

195

Streptococcus agalactiae

tgaaaatgaa
ggcagtagat
gcaagttaaa
tagcttcaaa
tgttagcggc
caacaaagac
aaaagtaaaa
ggacaaaggt
agctgttgcc
tggtattaaa
taaaacatac
tggtagtgca
atccggtaat
aattaaagtc
taaagctatc
acacgaagca
aacttaccgc
tggtgttgtg
atccggtaac
agtaacagtt
cacattgaaa
tacaatcgac
cactggtcta
aataaatcta

accattggga

eolf-seql

Lys Gln Lys Ala Tyr
1215

Tyr Glu

ccaaaagaag
ggcaatgaag
gatggtgaca
cacacttttg
tacgctccag
tcaaatgagc
gaaatcccag
tcagatttag
tcagtttcat
tttacagtta
atgatctcag
gctatcacca
aacccaacgg
attaaagact
tttaccttgc
acaaaaccat
gttgtcgaac
actatcaaga
aaaccaggta
gctaaaactt
gataaagata
cttggaaatg
gaaaacaaat
gaaaatggta
tccggatccg

Page 108

gtattccagt
tgaataaagc
aatgggtgaa
aaaacttgga
aatacgtctc
caactccaat
taacaccgtc
agaatgcgaa
tgacaaaaac
ctggagcgtt
aacgtatcgc
atactccaga
aagaaagtga
gggcagtaga
aagaaaaaca
cacgctttga
gtgttagcgg
acaacaaaaa
aagacttgac
ggtctgacgg
aaactgttgc
gtatcaaatt
catacatgat
aagtaaccat

gtaataaacc

GIn Glu Gly GIn Glu Gly Lys Thr
1200

Asn Asp Ala

tgataagaaa
agatgaaaca
tgttgattca
taatgctaaa
atttgtaaat
cggatccgga
aaatggcgaa
tgttgtttat
aacaccaaat
tgctggtaaa
tggttatggt
ttcagacaac
accacaagaa
tggtacaatt
aacggatggt
acatactttc
ctacactcca
ctcaaatgat
tgaacttcct
aattgcacct
ttcagtatca
tgaagtatct
ctcagaacgt
taccaatacc

tggtacagat

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

1020
1080
1140
1200
1260
1320
1380
1440
1500



ttatcagaac
gcaggtgcta
gtcgtagctt
ggcatgacct
gcttacactg
gctgttgcta
ggtaacaacc
acagttcgaa
gacgctgtct
acagcaacag
taccgtgttg
gttgtgacta
<210>
<211>
<212>
<213>

<400> 89
atgggcaaca

89
4140
DNA

atcactgtta
gttgatgctg
gctaaagcaa
acttaccgcg
ggcgttgtaa
gaaccaaaag
cgcttggcag
ggtgttgcaa
gctgttaaag
gcattggcta
tactcatacg
ggtactccag
actgatgcta
acatgggtga
acaggtttgg
gaatacgtat
ccaactccaa

acaaatcaag

aacctgtgac
ataaagcaga
ctgtcgcatt
ttgaaatcac
tttctgaacg
tcaccaatac
caacaactga
agacttgggc
tcacgttgca
cagcaactga
tagaacgtgt

ttaagaataa

acccaacaat
acaaaacatg
tcttcacctt
cagctgcaac
ttatcgaacg
ccatcaagaa
tggtgactta
gagctacctt
cagatgcaga
cttacaatga
ccgttagtga
aaggatccgg
ctaaccaaga
atgttgcagt
acgttgcttc
ataatgctaa
catttaaaaa
tcaacccatc

Cctaacactga

acctgaagat
cgctaaagtt
gaccgcagct
aggagctttc
tgttgcaggt
accagacagt
aaacgaacca
agtggatggt
agttaaagat
cttcaaatac
tagcggctac

caaaaactca

Streptococcus agalactiae

tgaaaatgaa
ggcagtagat
gcaagttaaa
tagcttcaaa
tgttagcggc
caacaaagac
tggacgtaaa
ccttgttaag
aaaagctgct
tttgactaaa
aaaacaaaaa
atccggtaat
aattaaagtc
taaagctatc
acacgaagca
aacttaccgc
tggtgttgtg
agaaccaaaa

acgcttggca

eolf-seql
ggtgaagtta

gtctacacac
gatacaaaag
tcaggtacat
tatactaatg
gacaatccaa
caaactggta
aatgaagtga
agtgacaaat
actttcaaaa
gctccagcect

aatgacccaa

ccaaaagaag
ggcaatgaag
gatggtgaca
cacacttttg
tacgctccag
tcaaatgagc
tttgtgaaaa
aaagatggca
gtagattcaa
gaaaaacaag
gcttacaatg
aacccaacgg
attaaagact
tttaccttgc
acaaaaccat
gttgtcgaac
actatcaaga
gtggtgactt

ggagctacct
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aagtcactaa
ttaaaaatgc
gtacgattaa
tcaaaggcct
ctattaatgt
cgccacttgg
atccagttaa
ataagggaga
gggtgaatgt
acttggataa
acgtttcatt

ctccaatcta

gtattccagt
tgaataaagc
aatgggtgaa
aaaacttgga
aatacgtctc
caactccaat
caaataaaga
agtacttggc
ctaaatcagc
aaggtcaaga
atgcctttgt
aagaaagtga
gggcagtaga
aagaaaaaca
cacgctttga
gtgttagcgg
acaacaaaaa
atggacgtaa
tcctcgttaa

aacatgggca
tactaaacaa
tcttggtaaa
tcaaaataaa
tactggtaat
atccggatcc
caaagaaatc
tgaaaaagtt
cgattcagca
tgccaaaact
tgtgggtgga
atga

tgataagaaa
agatgaaaca
tgttgattca
taatgctaaa
atttgtaaat
caacccatca
tggaaaagaa
acgtaaatca
attggatgct
tggtaaatca
taaagctaac
accacaagaa
tggtacaatt
aacggatggt
acatactttc
ctacactcca
ctcaaatgat
atttgtgaaa

gaaagaaggc

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2214

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

1020
1080
1140



aaatacttgg
gctaaactag
gaaggccaag
gacgcttttg
acagatttat
tgggcagcag
aaacaagtcg
ggtaaaggca
aataaagctt
ggtaatgctg
actcaaccaa
cgcttagctg
gaagatgcag
aatgccatca
tcagcaaaag
cgtacagctt
cctgttacac
cctgatggtg
tcattgacaa
tctggtaact
cgtgtttctg
accaaagatt
ggtaagaaat
gtgaaaaact
actttagctg
gcaacagacc
gcagattacg
aacaaaccag
gttagcaaaa
aaagatggtg
atcaacttag
ggtctgactg
atcactactg

ccacttaatc

cacgtaaagc
cattggatga
aaggtaaaac
ttaaagctaa
cagaacaacc
gtgctaataa
tagcttctgt
tgacctttga
acactgtttc
ttgctatcac
aagttgaaac
gtgcacaatt
ctgtatcagg
aagcttacaa
aacttatcaa
atacaggatc
cttcaaaggg
taaacgttgt
aaacatctaa
tctcgggtaa
gttacggaag
ctgataaccc
ttgtcaaaac
cagcaggtaa
ctaagaaaat
aaaaaggtga
atgcagcctt
gtaaaaaagt
cttgggacaa
gaacagctgt
gtaatggtat
atagtaaaac
gtgctggtag
caactgaacc

aggtgcagca
agctgttaaa
agcattggct
ctactcatat
tgtgacacct
agcagacgct
cgcattgacc
aatcacagga
tgaacgtgtt
caatacacca
acatggtaag
cgttgtgaaa
agctcaaact
cggtttgaca
cactaaacag
cggatccggt
tgaagtaaca
ttacacattg
aggtacaatc
attcactggt
tgcaataaat
aacaccattg
taatgaacaa
ataccttgct
agctttagat
aaaaggaatt
cattgaggct
aaaagaaatc
aggttcagat
tgcctcagtt
taaatttaca
atacatgatc
tgcagctatc
aaaagttgtg

eolf-seql
actgctgaag
gcttataacg
actgttgatc
gaaggatccg
gaagatggtg
aaagttgtct
gcagctgata
gctttctcag
gcaggttata
gacagtgaca
aaatttgtca
aattcagctg
gaattggcaa
aaagcgcagc
tcagcttacg
aacaaaccag
gttgctaaaa
aaagataaag
gaccttggaa
ctagaaaaca
ctagaaaatg
aacccaactg
ggtgaccgtt
cttaaagcag
gaagctatcg
actgcaaaag
cgtacagctt
ccagtaacac
ttagagaatg
tcattgacaa
gttactggag
tcagaacgta
accaatactc

acacacggta
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caaaggcagc
acttgactaa
aaaaacaaaa
gatccggtaa
aagttaaagt
acacacttaa
caaaaggtac
gtacattcaa
ctaatgctat
atccaacgcc
aagttggcga
gtaaattcct
ctgctaaaac
aagaaggtgc
acgcagcctt
gtaaagactt
cttggtctga
ataaaactgt
atggtatcaa
aatcatacat
gtaaagtaac
aaccaaaagt
tggctggtgc
atcaatcaga
ctgcttataa
aacttatcaa
atgagggatc
cgtcaaatgg
cgaatgttgt
aaacaacacc
cgtttgctgg
tcgctggtta
cagattcaga

aaaaattcgt

tgtaaaaact
agaaaaacaa
agcttacaat
taaacctggt
cactaaaaca
aaatgctact
gattaatctt
aggccttcaa
taatgttact
acttaaccca
tgcagatgcc
tgctcttaaa
agacttggat
tgatggtaca
catcaaagca
gactgaactt
cggaattgca
tgcttcagta
atttgaagta
gatctcagaa
cattaccaat
tgaaactcat
acaattcgtt
aggtcaaaaa
caagttgtct
aactaaacaa
cggatccggt
cgaaatcact
ttataccctt
aaatggcgaa
taaattcagt
tggtaataca
caacccaaca

Ccaaaacaagt

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



tcgactgaaa
taccttgcat
aaaactgctc
ggtactaaag
gccttcatcg
gaaaacgaac
gcagtggatg
caagttaaag
gacttcaaat
gttagcggct
aacaaaaact
ggacgtaaat
cttgttaaga
gctcacaaag
aaattgacta
gaaaaacaaa
<210>
<211>
<212>
<213>

<400> 90
atgggtaaca

90
2754
DNA

gtaacagttg
acattgaaag
acaatcgacc
actggtctag
ataaatctag
ccattgaacc
gaacaaggtg
cttgctctta
ttagatgaag
ggaattactg
gaggctcgta
ccaaaagaag

ggcaatgaag

cagaacgctt
tgaaatcatc
ttgacgctaa
gtgaaacagc
tagctcgtac
cacaaactgg
gtaatgaagt
atagtgacaa
acactttcaa
acgctccagc
caaatgaccc
ttgtgaaaac
actcacaaag
cagtaacaga
aagaacaaca

cagcttacaa

aaccaggtaa
ctaaaacttg
ataaagataa
ttggaaatgg
aaaacaaatc
aaaatggtaa
caactgaacc
accgtttggc
aagcagatca
ctatcgctgc
caaaagaact
cagcttatga
gtattccagt

tgaataaagc

gcaaggtgca
tgcgacaata
aatcgcagct
taaagcagaa
agcttacgag
taatccagtt
gaataaggga
atgggtgaat
aaacttggat
ctacgtttca
aactccaatc
aaatcaagat
tcaatacttg
tgctaaagta
agaaagtcaa

tgaagctttt

Streptococcus agalactiae

agacttgact
gtctgacgga
aactgttgct
tatcaaattt
atacatgatc
agtaaccatt
aaaagttgaa
tggtgcacaa
atcagaaggt
ttataacaag
tatcaaaact
gggatccgga
tgataagaaa

agatgaaaca

eolf-seql
cagttcgttg
tcagctcaaa
tacaacaaac
atcaaaactg
ggatccggat
aacaaagaaa
gatgaaaaag
gtcgattcag
aatgccaaaa
tttgtgggtg
aatccatcag
ggctctgaac
gcacgtaaat
caactggatg
gatggtaaag

gctaaagcaa

gaacttcctg
attgcacctg
tcagtatcat
gaagtatctg
tcagaacgtg
accaatacca
actcatggta
ttcgttgtga
caaaaaactt
ttgtctgcaa
aaacaagcag
tccggcaaca
atcactgtta
gttgatgctg
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ttaaagattc
caacagctta
tttcagcaga
ctcaagacgc
ccggtaacaa
tcacagttcg
ttgacgctgt
caacagcaac
cttaccgtgt
gagttgtgac
aaccaaaagt
gtctagcagg
caggtgttgc
aagctgttaa
cagcattgaa

actactcata

ttacaccttc
atggtgtaaa
tgacaaaaac
gtaacttctc
tttctggtta
aagattctga
agaaatttgt
aaaactcagc
tagctgctaa
cagaccaaaa
attacgatgc
acccaacaat
acaaaacatg

tcttcacctt

agctggtaaa
cacaaatgct
cgatcaaaaa
ttacaatgca
cccaacaact
aaagacttgg
cttcacgttg
agcagcaact
tgtagaacgt
tattaagaat
tgtgacttat
agctactttc
aactaatgaa
agcttataac
tcttattgat

tgaataatga

aaagggtgaa
cgttgtttac
atctaaaggt
gggtaaattc
cggaagtgca
taacccaaca
caaaactaat
aggtaaatac
gaaaatagct
aggtgaaaaa
agccttcatt
tgaaaatgaa
ggcagtagat

gcaagttaaa

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140

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



gatggtgaca
cacacttttg
tacgctccag
tcaaatgagc
tttgtgaaaa
aaagatggca
gtagattcaa
gaaaaacaag
gcttacaatg
aaaccaggta
agcaaaactt
gatggtggaa
aacttaggta
ctgactgata
actactggtg
cttaatccaa
actgaaacag
cttgcattga
actgctcttg
actaaaggtg
ttcatcgtag
agtgaaccac
gtagatggta
aaacaaacgg
tttgaacata
agcggctaca
aaaaactcaa
cgtaaatttg
gttaagaaag
gcagctgtaa
actaaagaaa
caaaaagctt
<210> 91

<211> 2754
<212> DNA

aatgggtgaa
aaaacttgga
aatacgtctc
caactccaat
caaataaaga
agtacttggc
ctaaatcagc
aaggtcaaga
atgcctttgt
aaaaagtaaa
gggacaaagg
cagctgttgc
atggtattaa
gtaaaacata
ctggtagtgc
ctgaaccaaa
aacgcttgca
aatcatctgc
acgctaaaat
aaacagctaa
ctcgtacagc
aagaaggtac
caattactga
atggtacatg
ctttcacagg
ctccagaata
atgatccaac
tgaaaacaaa
aaggcaaata
aaactgctaa
aacaagaagg

acaatgacgc

tgttgattca
taatgctaaa
atttgtaaat
caacccatca
tggaaaagaa
acgtaaatca
attggatgct
tggtaaatca
taaagctaac
agaaatccca
ttcagattta
ctcagtttca
atttacagtt
catgatctca
agctatcacc
agttgtgaca
aggtgcacag
gacaatatca
cgcagcttac
agcagaaatc
ttacgaggga
tccagctaac
tgctaatgtt
ggtgaacgtt
tttggataat
cgtatcattt
tccaatcaac
tcaagctaac
cttggcacgt
actagcattg
ccaagaaggt

ttttgttaaa

eolf-seql
gctaaagcaa

acttaccgcg
ggcgttgtaa
gaaccaaaag
cgcttggcag
ggtgttgcaa
gctgttaaag
gcattggcta
tactcatacg
gtaacaccgt
gagaatgcga
ttgacaaaaa
actggagcgt
gaacgtatcg
aatactccag
cacggtaaaa
ttcgttgtta
gctcaaacaa
aacaaacttt
aaaactgctc
tccggatccg
caagaaatta
gcagttaaag
gcttcacacg
gctaaaactt
aaaaatggtg
ccatcagaac
actgaacgct
aaagcaggtg
gatgaagctg
aaaacagcat

gctaactact
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cagctgcaac
ttatcgaacg
ccatcaagaa
tggtgactta
gagctacctt
cagatgcaga
cttacaatga
ccgttagtga
aaggatccgg
caaatggcga
atgttgttta
caacaccaaa
ttgctggtaa
ctggttatgg
attcagacaa
aattcgtcaa
aagattcagc
cagcttacac
cagcagacga
aagacgctta
gtaataaccc
aagtcattaa
ctatctttac
aagcaacaaa
accgcgttgt
ttgtgactat
caaaagtggt
tggcaggagc
cagcaactgc
ttaaagctta
tggctactgt

catatgaata

tagcttcaaa
tgttagcggc
caacaaagac
tggacgtaaa
ccttgttaag
aaaagctgct
tttgactaaa
aaaacaaaaa
atccggtaac
aatcactgtt
tacccttaaa
tggcgaaatc
attcagtggt
taatacaatc
cccaacacca
aacaagttcg
tggtaaatac
aaatgctaaa
tcaaaaaggt
caatgcagcc
aacggaagaa
agactgggca
cttgcaagaa
accatcacgc
cgaacgtgtt
caagaacaac
gacttatgga
taccttcctc
tgaagcaaag
taacgacttg
tgatcaaaaa

atga

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2754



<213> Streptococcus agalactiae

<400> 91

atgggtaata acccaacgga agaaagtgaa

attaaagtca
aaagctatct
cacgaagcaa
acttaccgcg
ggtgttgtga
gaaccaaaag
cgcttggcag
ggtgcagcaa
gctgttaaag
gcattggcta
tactcatatg
gtaacaccgt
gagaatgcga
ttgacaaaaa
actggagcgt
gaacgtatcg
aatactccag
cacggtaaaa
ttcgttgtta
gctcaaacaa
aacaaacttt
aaaactgctc
tccggatccg
ggtgaagtaa
gtttacacat
aaaggtacaa
aaattcactg
agtgcaataa
ccaacaccat
actaatgaac
aaataccttg

atagctttag

ttaaagactg
ttaccttgca
caaaaccatc
ttgtcgaacg
ctatcaagaa
tggtgactta
gagctacctt
ctgctgaagc
cttataacga
ctgttgatca
aaggatccgg
caaatggcga
atgttgttta
caacaccaaa
ttgctggtaa
ctggttatgg
attcagacaa
aattcgtcaa
aagattcagc
cagcttacac
cagcagacga
aagacgctta
gtaacaaacc
cagttgctaa
tgaaagataa
tcgaccttgg
gtctagaaaa
atctagaaaa
tgaacccaac
aaggtgaccg
ctcttaaagc

atgaagctat

ggcagtagat
agaaaaacaa
acgctttgaa
tgttagcggc
caacaaaaac
tggacgtaaa
cctcgttaag
aaaggcagct
cttgactaaa
aaaacaaaaa
atccggtaac
aatcactgtt
tacccttaaa
tggcgaaatc
attcagtggt
taatacaatc
cccaacacca
aacaagttcg
tggtaaatac
aaatgctaaa
tcaaaaaggt
caatgcagcc
aggtaaagac
aacttggtct
agataaaact
aaatggtatc
caaatcatac
tggtaaagta
tgaaccaaaa
tttggctggt
agatcaatca

cgctgcttat

eolf-seql

ccacaagaag
ggtacaatta
acggatggta
catactttca
tacactccag
tcaaatgatc
tttgtgaaaa
aaagaaggca
gtaaaaactg
gaaaaacaag
gcttacaatg
aaaccaggta
agcaaaactt
gatggtggaa
aacttaggta
ctgactgata
actactggtg
cttaatccaa
actgaaacag
cttgcattga
actgctcttg
actaaaggtg
ttcatcgtag
ttgactgaac
gacggaattg
gttgcttcag
aaatttgaag
atgatctcag
accattacca
gttgaaactc
gcacaattcg
gaaggtcaaa

aacaagttgt
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gtactccagc
ctgatgctaa
catgggtgaa
caggtttgga
aatacgtatc
caactccaat
caaatcaagc
aatacttggc
ctaaactagc
aaggccaaga
acgcttttgt
aaaaagtaaa
gggacaaagg
cagctgttgc
atggtattaa
gtaaaacata
ctggtagtgc
ctgaaccaaa
aacgcttgca
aatcatctgc
acgctaaaat
aaacagctaa
ctcgtacagc
ttcctgttac
cacctgatgg
tatcattgac
tatctggtaa
aacgtgtttc
ataccaaaga
atggtaagaa
ttgtgaaaaa
aaactttagc

ctgcaacaga

taaccaagaa
tgttgcagtt
cgttgcttca
taatgctaaa
atttaaaaat
caacccatca
taacactgaa
acgtaaagca
attggatgaa
aggtaaaaca
taaagctaac
agaaatccca
ttcagattta
ctcagtttca
atttacagtt
catgatctca
agctatcacc
agttgtgaca
aggtgcacag
gacaatatca
cgcagcttac
agcagaaatc
ttacgaggga
accttcaaag
tgtaaacgtt
aaaaacatct
cttctcgggt
tggttacgga
ttctgataac
atttgtcaaa
ctcagcaggt
tgctaagaaa

ccaaaaaggt

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

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



gaaaaaggaa
ttcattgagg
aatgaaccaa
gtagatggca
gttaaagatg
ttcaaacaca
agcggctacg
aaagactcaa
cgtaaatttg
gttaagaaag
gctgctgtag
actaaagaaa
caaaaagctt
<210>
<211>
<212>
<213>

<400> 92
atggatggtt

92
3687
DNA

gtaaacgaca
ccacaagtag
aaagggactg
cttaaaggtt
ttcaacaacg
cttgtagcag
gcaaaagccg
ggttctgctg
ccaacaattg
aaaacatggg
ttcaccttgc
gctgcaacta
atcgaacgtg
atcaagaaca
gtgacttatg

gctaccttcc

ttactgcaaa
ctcgtacagc
aagaaggtat
atgaagtgaa
gtgacaaatg
cttttgaaaa
ctccagaata
atgagccaac
tgaaaacaaa
atggcaagta
attcaactaa
aacaagaagg

acaatgatgc

ctatcttggc
atggtgttgt
ataagaactt
tctcagcatc
cagactataa
atattgctgt
atgaccaagg
caaaaacaaa
tcgttgaagt
aaaatgaacc
cagtagatgg
aagttaaaga
gcttcaaaca
ttagcggcta
acaaagactc
gacgtaaatt
ttgttaagaa

agaacttatc
ttatgaggga
tccagttgat
taaagcagat
ggtgaatgtt
cttggataat
cgtctcattt
tccaatcaac
taaagatgga
cttggcacgt
atcagcattg
tcaagatggt
ctttgttaaa

Streptococcus agalactiae

tgattcaaaa
taaagacgct
cgcagataaa
tgttggtgat
gaaattaatc
aacattggat
tttccgectt
agatgttgaa
tctagaaacc
aaaagaaggt
caatgaagtg
tggtgacaaa
cacttttgaa
cgctccagaa
aaatgagcca
tgtgaaaaca

agatggcaag

eolf-seql
aaaactaaac
tccggatccg
aagaaaatca
gaaacagttg
gattcagcta
gctaaaactt
gtaaatggcg
ccatcagaac
aaagaacgct
aaatcaggtg
gatgctgctg
aaatcagcat

gctaactact

gcagttccag
cacgtttatc
gaacttgatt
gttaaaaaat
tggaccgata
ggtgcaactc
gtcttgactg
atcaagatca
aatgatgtta
attccagttg
aataaagcag
tgggtgaatg
aacttggata
tacgtctcat
actccaatca
aataaagatg

tacttggcac
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aagcagatta
gcaacaaccc
ctgttaacaa
atgctgtctt
aagcaacagc
accgcgttat
ttgtaaccat
caaaagtggt
tggcaggagc
ttgcaacaga
ttaaagctta
tggctaccgt

catacgaata

ttaaaatcac
caaagaacac
atgcgaacaa
accatgttgg
gcatgaccaa
ttgatgctac
acaaaggtct
cttactcagc
aattggacta
ataagaaaat
atgaaacagt
ttgattcagc
atgctaaaac
ttgtaaatgg
acccatcaga
gaaaagaacg

gtaaatcagg

cgatgcagcc
aacaattgaa
aacatgggca
caccttgcaa
tgcaactagc
cgaacgtgtt
caagaacaac
gacttatgga
taccttcctt
tgcagaaaaa
caatgatttg
tagtgaaaaa

atga

tcttccattg
tgaaacaaaa
caaaaaagac
aacaaaaatc
aggtttgact
aaattacaaa
tgaagcagtg
tactttgaac
cggcaacaac
cactgttaac
tgatgctgtc
taaagcaaca
ttaccgcgtt
cgttgtaacc
accaaaagtg
cttggcagga
tgttgcaaca

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2754

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

1020



gatgcagaaa
tacaatgatt
gttagtgaaa
ggatccggat
cttccattgg
gaagaaaaac
gatgttaata
actgctactg
ggttctaaat
tcaactgtta
gaacttagca
ttggaaaaag
aatggtcaag
aaaccaggta
gctaaaactt
gataaagata
cttggaaatg
gaaaacaaat
gaaaatggta
ccaactgaac
gaccgtttgg
aaagcagatc
gctatcgctg
gcaaaagaac
acagcttatg
gttaaaatca
ccaaagaata
tatactgaca
tacatagttg
agcatgacta
tttcctgttt
gcaacaggtc
acttactcag

aaattggact

aagctgctgt
tgactaaaga
aacaaaaagc
ccaatggttc
taaatgaaga
cagaaattga
gacttttgac
ctgaaatcgg
acgaaaactt
gccttaaagc
ttgatgcccg
cagctaaaac
caattattga
aagacttgac
ggtctgacgg
aaactgttgc
gtatcaaatt
catacatgat
aagtaaccat
caaaagttga
ctggtgcaca
aatcagaagg
cttataacaa
ttatcaaaac
agggatccgg
ctctgccatt
ctgaaacaaa
accgaaaaga
gaacaaaaat
aaggtttgac
taaactacaa
ttgcagcagt
ctacggtgaa
atggtaataa

agattcaact
aaaacaagaa
ttacaatgat
cctcctggcet
tggtgttgtt
taaaaacttt
agctggcgca
taaagttgtt
ggtttggaca
ttcaggaact
tggtttcaca
agctgatatt
taatccagaa
tgaacttcct
aattgcacct
ttcagtatca
tgaagtatct
ctcagaacgt
taccaatacc
aactcatggt
attcgttgtg
tcaaaaaact
gttgtctgca
taaacaagca
atccaacggt
ggtaaacaac
accacaagta
caaaggtgtt
tcttaaaggc
gttcaacaac
actcgtaaca
agcagcagct
cggctccact

cccaacggaa

eolf-seql
aaatcagcat

ggtcaagatg
gcctttgtta
gcttcaaaag
gctgatgccc
gctaaaacaa
aattatggta
ccttatgaag
gatataatgt
acagaaactt
ttaaaattca
gaatttacat
tccaatgata
gttacacctt
gatggtgtaa
ttgacaaaaa
ggtaacttct
gtttctggtt
aaagattctg
aagaaatttg
aaaaactcag
ttagctgcta
acagaccaaa
gattacgatg
tctatcttgg
caaggtgttg
gataagaact
gtctcagcga
tcagactata
aacgttaaag
gatgaccaag
gcaaaagaca
actgttgaaa
gaaagtgaac
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tggatgctgc
gtaaatcagc
aagctaacta
cggttccagt
atgtttatcc
acgatttgac
attatgcacg
ttaaaacaaa
caaatggttt
ttgctaagga
cagctgatgg
tgacttatag
tcaaattgtc
caaagggtga
acgttgttta
catctaaagg
cgggtaaatt
acggaagtgc
ataacccaac
tcaaaactaa
caggtaaata
agaaaatagc
aaggtgaaaa
cagccttcat
ctgattcaaa
ttaaagatgc
ttgcagataa
cagttggtga
agaaactggt
taacattgga
gtttccgtct
aagatgttga
ttccagaaac

cacaagaagg

tgttaaagct
attggctacc
ctcatacgaa
taacatcact
aaagaacact
agcattgaca
tgacaaagca
aattcacaaa
gacaatgggt
tacagactat
attgggcaaa
tgctactgtt
gtatggtaac
agtaacagtt
cacattgaaa
tacaatcgac
cactggtcta
aataaatcta
accattgaac
tgaacaaggt
ccttgctctt
tttagatgaa
aggaattact
tgaggctcgt
agcagttcca
tcacatttat
agatcttgat
caaaaaagaa
ttggactgat
tggtgaagat
tgccttgaat
aatcaagatc
caatgatgtt

tactccagct

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060



aaccaagaaa
gttgcagtta
gttgcttcac
aatgctaaaa
tttaaaaatg
aacccatcag
aacactgaac
cgtaaagcag
ttggatgaag
ggtaaaacag
aaagctaact
<210>
<211>
<212>
<213>

<400> 93
ggtaccatat

93
2225
DNA

ataaaaaaat
atgaaaccgt
ttgatagcgc
atgccaaaac
ttgtgaacgg
gtagcggtag
atggtgaaat
ttgtttatac
ccccgaatgg
caggcaaatt
gttatggtaa
gcgataatcc
cgcaggaagg
gcaccattac
ccgacggtac
atacctttac
atacccctga
ctaatgatcc

aactgccggt

ttaaagtcat
aagctatctt
acgaagcaac
cttaccgcgt
gtgttgtgac
aaccaaaagt
gcttggcagg
gtgcagcaac
ctgttaaagc
cattggctac

actcatatga

gggcaataat
taccgtgaac
tgatgcagtt
aaaagcaacc
ctatcgtgtt
cgtggtgacc
cggtaataaa
taccgtttct
cctgaaagat
cgaaattaat
tagcggtctg
taccattacc
gacacctctg
tacaccggca
cgatgcaaat
atgggtgaat
cggtctggac
atatgtgagc
gacaccgatc

gaccccgtct

taaagactgg
taccttgcaa
aaaaccatca
tgtcgaacgt
tatcaagaac
ggtgacttat
agctaccttc
tgctgaagca
ttataacgac
tgttgatcaa

ataatga

Streptococcus agalactiae

ccgaccattg
aaaacctggg
tttaccctgc
gcagcaacca
attgaacgtg
attaaaaaca
ccgggtaaaa
aaaacctggg
ggtggtacag
ctgggtaatg
accgatagca
accggtgcag
ggttctggtt
aaccaggaaa
gttgccgtta
gttgcaagcc
aacgccaaaa
tttaaaaacg
ggttctggtt
aaaggtgaag

eolf-seql
gcagtagatg

gaaaaacaaa
cgctttgaac
gttagcggct
aacaaaaact
ggacgtaaat
ctcgttaaga
aaggcagctg
ttgactaaag

dadCaaaaag

aaaatgaacc
cagttgatgg
aggttaaaga
gctttaaaca
ttagcggtta
ataaagatag
aagttaaaga
ataaaggtag
cagttgcaag
gtatcaaatt
aaacctacat
gtagcgcagc
ctggtaataa
ttaaagttat
aagccatttt
atgaagcaac
cctaccgcgt
gtgttgtgac
ctggcaataa

tgaccgttgc
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gtacaattac
cggatggtac
atactttcac
acactccaga
caaatgatcc
ttgtgaaaac
aagaaggcaa
taaaaactgc
aaaaacaaga

cttacaatga

gaaagaaggc
taatgaagtg
tggtgataaa
tacctttgaa
tgcaccggaa
caatgaaccg
aattccggtt
cgatctggaa
cgttagcctg
taccgttacc
gattagcgaa
aattaccaat
tccgacagaa
taaagattgg
tacactgcag
caaaccgagc
ggtggaacgt
catcaaaaat
acctggtaaa

aaaaacctgg

tgatgctaat
atgggtgaac
aggtttggat
atacgtatca
aactccaatc
aaatcaagct
atacttggca
taaactagca
aggccaagaa

cgcttttgtt

attccggttg
aataaagccg
tgggttaatg
aacctggata
tatgttagct
accccgattg
accccgagca
aatgccaatg
accaaaacca
ggtgcatttg
cgcattgcag
acaccggata
gaaagcgaac
gcagtggatg
gaaaaacaga
cgttttgaac
gtttctggtt
aacaaaaatt
gacctgaccg

tctgatggta

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3687

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

1020
1080
1140
1200



ttgcaccgga
gcgtttctct
aagtgagcgg
cagaacgtgt
ccaataccaa
gcaccgatct
catgggcagc
ccaaacaggt
tgggcaaagg
agaataaagc
ccggtaatgc
gtggcagcgg
aagaaattac
aaaaagtgga
attctgcaac
cgaaaacgta
tgggtggcgt
agctc
<210>
<211>
<212>
<213>

<400> 94
ggtaccatat

94
4151
DNA

ataaaaaaat
atgaaaccgt
ttgatagcgc
atgccaaaac
ttgtgaacgg
atccgagcga
gtaaagaacg
gtaaaagcgg
tggatgcagc
gtaaatctgc

aagcCaaatta

tggtgttaac
gaccaaaaca
taattttagc
gagtggttat
agattctgat
gtctgaacag
cggtgcaaat
tgttgcaagc
tatgaccttt
atataccgtt
agttgccatt
taacaatccg
agttcgtaaa
tgccgtgttt
cgcaaccgca
tcgtgttgtt
tgttacgatt

gggcaataat
taccgtgaac
tgatgcagtt
aaaagcaacc
ctatcgtgtt
cgtggtgacc
accgaaagtt
tctggcaggc
tgttgcaacc
agttaaagcc
actggcaacc

tagctatgaa

gtggtgtata
agcaaaggca
ggcaaattca
ggtagcgcca
aatcctaccc
ccggttacac
aaagcagatg
gtggcactga
gaaattaccg
agcgaacgtg
acgaataccc
acaaccgaaa
acatgggctg
acgctgcagg
gccacggatt
gaacgcgtgt

ddaaadacCaaca

Streptococcus agalactiae

ccgaccattg
aaaacctggg
tttaccctgce
gcagcaacca
attgaacgtg
attaaaaaca
gtgacctatg
gcaacctttc
gatgcagaaa
tataatgatc
gttagcgaaa
ggtagcggta

eolf-seql
cgctgaaaga
ccattgatct
caggcctgga
ttaatctgga
ctctgggttc
ctgaagatgg
cgaaagttgt
ccgcagcaga
gtgcctttag
tggcaggtta
ctgactcaga
atgaacctca
tggatggcaa
ttaaagattc
ttaaatatac
ctggttatgc

aaaacagtaa

aaaatgaacc
cagttgatgg
aggttaaaga
gctttaaaca
ttagcggtta
ataaagatag
gtcgcaaatt
tggttaaaaa
aagcagcagt
tgaccaaaga
aacagaaagc

gcggtaataa
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taaagataaa
gggcaacggc
aaacaaaagt
aaacggcaaa
aggttcaggt
tgaagttaaa
gtatacactg
taccaaaggt
cggtacattt
taccaatgca
taacccgaca
gaccggtaat
cgaagttaat
agataaatgg
gtttaaaaac
tccggcttat

cgatccgacg

gaaagaaggc
taatgaagtg
tggtgataaa
tacctttgaa
tgcaccggaa
caatgaaccg
tgtgaaaacc
agatggcaaa
tgatagcacc
aaaacaggaa
ctataacgat

tccgacagaa

accgttgcca
atcaaatttg
tatatgattt
gtgaccatta
aataaaccag
gttaccaaaa
aaaaatgcaa
acaattaacc
aaaggtctgc
attaatgtta
ccactgggta
ccggtgaata
aaaggtgatg
gtgaacgtgg
ctggataacg
gtttcttttg
ccgattctcg

attccggttg
aataaagccg
tgggttaatg
aacctggata
tatgttagct
accccgatta
aacaaagatg
tatctggcac
aaaagcgcac
ggtcaggacg
gcctttgtga

gaaagcgaac

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2225

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



cgcaggaagg
gcaccattac
ccgacggtac
atacctttac
atacccctga
ctaatgatcc
ttgttaaaac
aagaaggtaa
ttaaaaccgc
aaaaacagga
cgtataatga
aaccgggtac
ccaaaacatg
atgcaaccaa
ttaacctggg
gtctgcagaa
atgttaccgg
tgaatccgac
cagatgcacg
ccctgaaaga
atctggataa
acggcaccag
tcaaagcacg
cagaactgcc
gtattgcacc
ccagcgttag
ttgaagtgag
ttagcgaacg
tcaccaatac
aaacgcatgg
aatttgtggt
gtcagaaaac
aactgagcgc

caaaacaggc

tacaccggca
cgatgcaaat
atgggtgaat
cggtctggat
atatgtgagc
gacaccgatc
aaatcaggca
atatctggct
aaaactggca
aggccaggaa
tgcgtttgtt
agatctgagc
ggcagccggt
acaggttgtt
caaaggtatg
taaagcatat
taatgcagtt
ccagccgaaa
tctggctggce
agatgcagcc
tgcgattaaa
cgcaaaagaa
taccgcatat
ggtgaccccg
ggatggtgtt
cctgaccaaa
cggtaatttt
tgttagtggc
caaagattct
taaaaaattt
taaaaactct
cctggcagcec
caccgatcag

cgattatgat

aaccaggaaa
gttgccgtta
gttgcaagcc
aacgcaaaaa
tttaaaaacg
aacccgtctg
aataccgaac
cgcaaagccg
ctggatgaag
ggtaaaaccg
aaagccaact
gaacagccgg
gcaaataaag
gcaagcgttg
acctttgaaa
accgtttctg
gcaattacca
gttgaaaccc
gcgcagtttg
gttagcggtg
gcatataatg
ctgattaata
accggtagcg
agcaaaggtg
aatgtggtgt
accagcaaag
agcggcaaat
tatggtagcg
gataacccga
gtgaaaacaa
gccggtaaat
aaaaaaatcg
aaaggtgaaa

gccgctttta

eolf-seql
ttaaagttat

aagccatttt
atgaagcaac
catatcgcgt
gtgttgtgac
aaccgaaagt
gcctggcetgg
gtgcagcaac
ccgtgaaagc
ctctggccac
attcttatga
ttacaccgga
cagatgccaa
cactgaccgc
ttaccggtgc
aacgtgttgc
atacaccgga
atggcaaaaa
ttgtgaaaaa
cacagaccga
gcctgacaaa
ccaaacagag
gttcaggcaa
aagttaccgt
atacgctgaa
gcaccattga
ttacaggcct
ccattaatct
cccctctgaa
atgaacaggg
atctggcact
ccctggatga
aaggcattac
ttgaagcccg
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taaagattgg
tacactgcag
caaaccgagc
ggtggaacgt
catcaaaaat
ggttacgtat
tgccacattt
cgcagaagca
gtataacgat
cgtggatcag
aggttctggt
agatggtgaa
agttgtgtat
agcagatacc
atttagcggc
aggctatacc
tagcgataat
atttgttaaa
tagcgcaggc
actggcaacc
agcccagcag
cgcctatgat
taaacctggc
tgcaaaaacc
agataaagat
tctgggtaat
ggaaaacaaa
ggaaaatggc
tcctacagaa
tgatcgcctg
gaaagcagat
agcaattgca
cgccaaagaa

tacagcctat

gcagtggatg
gaaaaacaga
cgttttgaac
gtttctggtt
aacaaaaact
ggccgtaaat
ctggtgaaaa
aaagcagccg
ctgacaaaag
aaacagaaag
tctggtaata
gttaaagtta
accctgaaaa
aaaggtacaa
acctttaaag
aatgcaatta
ccgacaccgc
gttggtgatg
aaatttctgg
gcaaaaaccg
gaaggtgcag
gcagcattta
aaagatctga
tggtctgatg
aaaaccgttg
ggcatcaaat
agctatatga
aaagtgacca
cctaaagtgg
gccggegcetc
cagagcgaag
gcatataaca
ctgatcaaaa

gaaggttcag

780

840

900

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



gtagcggcaa
aaattactgt
atacactgaa
atggtgaaat
aatttagcgg
gtaataccat
atcctacacc
aaaccagcag
ctggcaaata
caaatgcaaa
atcagaaagg
ataatgcagc
cgacaaccga
aaacgtgggc
ttacgctgca
cagccacgga
ttgaacgcgt
ttaaaaacaa
ttacctatgg
cgacttttct
ccaatgaagc
cgtacaacaa
tgattgatga
aactcgagct
<210>
<211>
<212>
<213>

<400> 95
ggtaccatat

95
2765
DNA

aaggtgaagt
tggtgtatac
gcaaaggcac
gcaaatttac
gtagcgccat

atccgacacc

caaaccgggt
gtctaaaaca
agatggtggt
caatctgggc
tctgaccgat
taccaccggt
actgaacccg
caccgaaacc
tctggcgcetg
aacagccctg
caccaaaggt
ctttattgtt
aaatgaacct
tgtggatggc
ggttaaagat
ttttaaatat
gtctggttat
caaaaacagc
ccgtaaattt
ggttaaaaac
acataaagca
actgacgaaa
aaaacagacg

(o

gggtaataaa
taccgttgca
cctgaaagat
cattgatctg
cggtctggaa
taatctggaa
gctgaatccg

aaaaaagtta
tgggataaag
acagcagttg
aacggtatca
tctaaaacct
gcaggtagcg
acggaaccaa
gaacgtctgc
aaaagcagcg
gatgccaaaa
gaaaccgcaa
gcacgtaccg
cagaccggta
aacgaagtta
tcagataaat
acgtttaaaa
gctccggcett
aacgatccta
gtgaaaacta
agccagagcc
gttaccgatg
gaacagcagg

gcttataacg

Streptococcus agalactiae

ccgggtaaag
aaaacctggt
aaagataaaa
ggtaatggca
aacaaaagct
aatggcaaag

accgaaccga

eolf-seql
aagaaattcc

gtagcgatct
cgtctgtttc
aatttaccgt
acatgatttc
cagccattac
aagttgtgac
agggtgcaca
caaccattag
tcgctgecta
aagcagaaat
cgtatgaagg
atccggtgaa
ataaaggtga
gggtgaacgt
acctggataa
atgtttcttt
ctccgattaa
accaggatgg
agtatctggc
ccaaagttca
aatcacagga

aagcgtttgc

atctgaccga
ctgatggtat
ccgttgcaag
tcaaatttga
atatgattag
tgaccatcac

aagttgaaac
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tgttacaccg
ggaaaacgcg
tctgaccaaa
taccggtgct
cgaacgcatt
caatacccct
acatggcaaa
gtttgttgtt
cgcacagacc
taacaaactg
caaaaccgca
tagtggctct
taaagaaatt
tgaaaaagtg
tgattctgca
cgcgaaaacg
tgtgggtggc
tccttcagaa
ctctgaacgt
acgcaaatct
gctggatgaa
cggcaaagca

caaagcgaat

actgccggtt
tgcaccggat
cgttagcctg
agtgagcggt
cgaacgtgtt
caataccaaa

ccatggcaaa

tctaatggtg
aacgttgttt
acaaccccga
ttcgctggca
gcaggttatg
gattcagaca
aaatttgtga
aaagattcag
accgcatata
tctgcagatg
caggatgcat
ggtaacaatc
acagttcgta
gatgccgtgt
accgcaaccg
tatcgtgttg
gttgttacga
ccaaaagtgg
ctggctggtg
ggtgttgcca
gcggttaaag
gcactgaatc

tattcctatg

accccgagca
ggtgttaatg
accaaaacca
aattttagcg
agcggttatg
gatagcgata
aaatttgtta

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4151

60
120
180
240
300
360
420



aaaccaatga
gtaaatatct
aaatcgcact
gtgaaaaagg
catttattga
aaaatgaacc
cagttgatgg
aggttaaaga
gctttaaaca
tttctggcta
ataaagatag
gtcgcaaatt
tggttaaaaa
aagcagcagt
tgaccaaaga
aacagaaagc
gcggcaataa
ttaccgtgtc
cactgaaaga
gcgaaattaa
tttctggtct
ataccattac
cgacccctct
caagcagcac
gcaaatatct
atgcaaaaac
agaaaggcac
atgcagcctt
ccgaagaaag
attgggcagt
tgcaggaaaa
cgagccgttt
aacgtgtgtc

aaaataacaa

acagggtgat
ggcactgaaa
ggatgaagca
cattaccgcc
agcacgtacc
gaaagaaggc
taatgaagtg
tggtgataaa
tacctttgaa
tgcaccggaa
caatgaaccg
tgtgaaaacg
agatggcaaa
tgatagcacc
aaaacaggaa
ctataacgat
acctggtaaa
taaaacatgg
tggtggtaca
tctgggcaac
gaccgatagc
caccggtgca
gaaccctaca
cgaaaccgaa
ggccctgaaa
cgctctggat
caaaggtgaa
tattgttgct
cgaaccgcag
ggatggcacc
acagaccgac
tgaacatacc
tggttatacc

aaactctaat

cgtctggcag
gcagatcaga
attgcagcat
aaagaactga
gcctatgaag
attccggttg
aataaagccg
tgggttaatg
aacctggata
tatgttagct
accccgatta
aacaaagatg
tatctggctc
aaaagtgcac
ggtcaggacg
gcctttgtga
aaagttaaag
gataaaggta
gcagttgcca
ggtatcaaat
aaaacctaca
ggtagcgcag
gaaccaaaag
cgtctgcagg
agcagcgcaa
gcaaaaatcg
accgcaaaag
cgcacagcgt
gaaggtacac
attaccgatg
ggtacatggg
tttacaggtc
cctgaatatg

gatccgacac

eolf-seql
gcgcacagtt
gcgaaggtca
ataacaaact
tcaaaaccaa
gtagcggtag
ataaaaaaat
atgaaaccgt
ttgatagcgc
atgccaaaac
ttgtgaacgg
atccgtctga
gtaaagaacg
gtaaaagcgg
tggatgcagc
gtaaaagcgc
aagccaatta
aaattccggt
gcgatctgga
gcgtttctct
ttaccgttac
tgatctctga
caattaccaa
tggtgacgca
gtgcccagtt
ccattagcgc
ctgcctataa
cagaaatcaa
atgaaggttc
cggcaaacca
caaatgttgc
tgaatgttgc
tggataacgc
tgagctttaa

ctattaaccc
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tgttgtgaaa
gaaaaccctg
gagcgccacc
acaggccgat
cggtaataat
taccgtgaac
tgatgcagtt
aaaagcaacc
ctatcgtgtt
cgtggtgacc
acctaaagtt
tctggctggt
tgttgcaacc
agttaaagcc
actggcaacc
tagctatgaa
gaccccgtct
aaacgccaac
gaccaaaaca
cggtgcattt
acgcattgca
tacaccggat
tggtaaaaaa
tgttgttaaa
acagaccacc
caaactgtct
aaccgcacag
aggttctggt
ggaaattaaa
cgttaaagcc
aagccatgaa
aaaaacatat
aaacggtgtt
gagtgaaccg

aatagcgcag
gcagccaaaa
gatcagaaag
tatgatgcag
ccgaccattg
aaaacctggg
tttaccctgc
gcagcaacca
attgaacgtg
attaaaaaca
gtgacctatg
gcaacctttc
gatgcagaaa
tataatgatc
gttagcgaaa
ggttctggca
aatggtgaaa
gttgtttata
accccgaatg
gcaggcaaat
ggttatggta
tctgataacc
tttgtgaaaa
gattctgctg
gcatatacca
gcagatgatc
gatgcatata
aataacccga
gttattaaag
atttttacac
gcaaccaaac
cgcgtggtag
gtgaccatca

aaagtggtta

480

540

600

660

720

780

840

900

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



cgtatggccg
catttctggt
aagcaaaagc
acgatctgac
atcagaaaca
agctc
<210>
<211>
<212>
<213>

<400> 96
ggtaccatat

96
2765
DNA

accaggaaat
ttgcagttaa
ttgcaagcca
atgcaaaaac
ttaaaaacgg
atccgagcga
ataccgaacg
gtaaagccgg
tggatgaagc
gcaaaaccgc
aagcaaatta
aaattccggt
gcgatctgga
gcgttagcect
ttaccgttac
tgattagcga
caattaccaa
tggttaccca
gtgcacagtt
ccattagcgc
cagcatataa
ccgaaatcaa

atgaaggttc

taaatttgtt
caaaaaagaa
agccgttaaa
aaaagaaaaa

gaaagcgtat

gggtaataat
taaagttatt
agccattttt
tgaagcaacc
ctatcgtgtt
cgtggtgacc
accgaaagtt
tctggcaggc
tgcagcaacc
agttaaagcg
actggcaacc
tagctatgaa
taccccgagc
aaatgccaat
gaccaaaacc
cggtgcattt
acgcattgca
tacaccggat
tggcaaaaaa
tgttgttaaa
acagaccacc
caaactgagc
aaccgcacag

tggttctggt

aaaacaaatc
ggtaaatatc
accgcaaaac
caggaaggtc
aatgatgcgt

Streptococcus agalactiae

ccgaccgaag
aaagattggg
accctgcagg
aaaccgagcc
gttgaacgtg
atcaaaaata
gtgacctatg
gcaacctttc
gcagaagcaa
tataatgatc
gttgatcaga
ggtagcggta
aatggtgaaa
gtggtttata
accccgaatg
gcaggcaaat
ggttatggta
agcgataatc
tttgttaaaa
gatagcgcag
gcatatacca
gcagatgatc
gatgcatata

aataaacctg

eolf-seql

aggcaaatac
tggcacgcaa
tggccctgga
aggaaggcaa

ttgttaaagc

aaagcgaacc
cagttgatgg
aaaaacagac
gttttgaaca
ttagcggtta
acaaaaacag
gtcgtaaatt
tggttaaaaa
aagcagcagt
tgaccaaaga
aacagaaagc
gcggtaataa
ttaccgttag
ccctgaaaga
gcgaaattaa
ttagcggtct
ataccattac
cgacaccact
cctctagcac
gcaaatatct
atgcaaaaac
agaaaggtac
atgcagcatt

gcaaagatct
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cgaacgcctg
agccggtgca
tgaagccgtg
aacagccctg

gaactattcc

gcaggaaggt
tacaattacc
cgacggtaca
tacctttacc
tacaccggaa
caatgatccg
tgtgaaaacc
agaaggtaaa
taaaaccgca
aaaacaggaa
ctataacgat
accgggtaaa
caaaacctgg
tggtggtaca
tctgggtaat
gaccgattct
caccggtgca
gaacccgact
cgaaaccgaa
ggccctgaaa
agcactggat
aaaaggcgaa
tattgttgca

gaccgaactg

gcaggagcta
gcaaccgcag
aaagcgtata
gccaccgttg
tatgaactcg

acaccggcaa
gatgccaatg
tgggttaatg
ggtctggata
tatgtgagct
accccgatta
aatcaggcaa
tatctggcac
aaactggcac
ggtcaggaag
gcctttgtga
aaagttaaag
gataaaggta
gcagttgcaa
ggtatcaaat
aaaacctaca
ggtagcgcag
gaaccgaaag
cgcctgcagg
agcagcgcaa
gccaaaattg
accgcaaaag
cgtaccgcect

ccggtgaccc

2520
2580
2640
2700
2760
2765

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

1020
1080
1140
1200
1260
1320
1380
1440



cgtctaaagg
tgaacgttgt
aaacaagcaa
ttagcggcaa
gttatggtag
ctgataaccc
tcgtgaaaac
ctgccggtaa
ccaaaaaaat
agaaaggcga
atgcagcctt
caattgaaaa
cctgggcagt
cactgcaggt
caaccagctt
aacgcgtttc
aaaacaataa
cgtatggtcg
cattcctggt
ccgaaaaagc
acgatctgac
gcgaaaaaca
agctc
<210>
<211>
<212>
<213>

<400> 97
ggtaccatat

97
3698
DNA

tgccgetggt
aaaccaaacc
aaaaagataa
ccaaaatcct
gcctgacctt
actataaact

aagcagttgc

tgaagtgacc
gtatacgctg
aggcaccatt
atttacaggc
cgccattaat
tacccctctg
aaatgaacag
atatctggcg
cgccctggat
aaaaggcatt
tattgaagct
tgaaccgaaa
ggatggcaat
taaagatggt
taaacatacc
tggttatgcc
agattctaat
caaatttgtt
caaaaaagat
agccgttgat
aaaagaaaaa

gaaagcgtat

ggatggtagc
taatgataat
gcaggttgat
aggcaccgtt
gaaaggcagc
taataacgat
ggttgcagat

aaaagcagcc

gtggcaaaaa
aaagataaag
gatctgggca
ctggaaaaca
ctggaaaacg
aatcctacag
ggtgatcgtc
ctgaaagccg
gaagcaatcg
accgccaaag
cgcacagcgt
gaaggcattc
gaagttaata
gataaatggg
tttgaaaacc
cctgaatatg
gaaccgacac
aaaacgaaca
ggcaaatatc
agcaccaaaa
caggaaggcc

aatgatgcgt

Streptococcus agalactiae

attctggcag
ggtgttgtga
aaaaactttg
agcgccagceg
gattataaaa
attgcagtta
gatcagggtt

ddaacCaaag

eolf-seql
cctggtctga

ataaaaccgt
acggcatcaa
aaagctatat
gcaaagtgac
aacctaaagt
tggctggtgc
atcagagcga
ctgcctataa
aactgatcaa
atgaaggttc
cggttgataa
aagccgatga
tgaatgttga
tggataacgc
ttagctttgt
ctattaaccc
aagatggtaa
tggctcgcaa
gcgcactgga
aggacggtaa
ttgttaaagc

atagcaaagc
aagatgccca
ccgataaaga
ttggtgatgt
aactgatctg
ccctggatgg
ttcgtctggt

atgtggaaat
Page 122

tggtattgca
tgccagcgtt
atttgaagtg
gatttctgaa
cattaccaat
tgaaacgcac
ccagtttgtg
aggtcagaaa
caaactgtct
aaccaaacag
aggtagcggc
aaaaatcacc
aaccgttgat
tagcgcaaaa
caaaacatat
gaatggtgtt
gtctgaacct
agaacgcctg
aagcggtgtt
tgccgcetgtg
atctgccctg

caactattcc

agttccggtg
tgtgtatccg
actggattat
taaaaaatat
gaccgatagc
tgcaaccctg
tctgaccgat

Caaaattacc

ccggatggtg
tctctgacca
agcggtaatt
cgtgtgtctg
accaaagatt
ggtaaaaaat
gtgaaaaatt
accctggcag
gcaaccgatc
gccgattatg
aataatccga
gtgaataaaa
gcagtgttta
gcaaccgcag
cgcgttatcg
gtgaccatta
aaagtggtta
gctggtgcga
gcaaccgatg
aaagcctata
gccaccgtta

tatgaactcg

aaaattaccc
aaaaataccg
gccaacaaca
catgtgggca
atgaccaaag
gatgcaacca
aaaggtctgg

tatagcgcaa

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2765

60
120
180
240
300
360
420
480



ccctgaatgg
gcaataatcc
ccgtgaacaa
atgcagtttt
aagcaaccgc
atcgtgttat
tggtgaccat
cgaaagttgt
tggcaggcgc
ttgcaaccga
ttaaagccta
tggcaaccgt
gctatgaagg
atatcacact
aaaacacgga
cactgaccga
ataaagcaac
ttcataaagg
ccatgggtag
ccgattatga
tgggcaaact
caaccgttaa
atggcaataa
ttaccgttgc
ccctgaaaga
ccattgatct
ccggtctgga
ttaatctgga
cgctgaatcc
aacagggtga
tggccctgaa
tggatgaagc
gcattaccgc

aagcacgtac

tagcgcagtt
gaccattgaa
aacctgggca
taccctgcag
agcaaccagc
tgaacgtgtt
taaaaacaat
gacctatggt
aacctttctg
tgcagaaaaa
taatgatctg
tagcgaaaaa
tagcggtagc
gccgetggtg
agaaaaaccg
tgttaatcgt
cgccaccgca
cagcaaatat
caccgttagc
actgagcatt
ggaaaaagcc
tggtcaggcc
accgggtaaa
aaaaacctgg
taaagataaa
gggtaatggc
aaacaaaagc
aaatggcaaa
gacagaacct
tcgtctggcet
agcagatcag
aattgcagca
caaagaactg

cgcctatgaa

gttgaagttc
aatgaaccga
gttgatggta
gttaaagatg
tttaaacata
agcggttatg
aaagatagca
cgcaaatttg
gttaaaaaag
gcagcagttg
accaaagaaa
cagaaagcct
aatggtagcc
aacgaagatg
gaaatcgata
ctgctgaccg
gaaattggta
gaaaatctgg
ctgaaagcaa
gatgcacgtg
gcaaaaaccg
attattgata
gatctgaccg
tctgatggta
accgttgcaa
atcaaatttg
tatatgatta
gtgaccatca
aaagtggaaa
ggtgcacagt
agcgaaggtc
tataacaaac
atcaaaacca

ggttctggtt

eolf-seql
tggaaaccaa
aagaaggcat
atgaagtgaa
gtgataaatg
cctttgaaaa
caccggaata
atgaaccgac
tgaaaaccaa
atggcaaata
atagcaccaa
aacaggaagg
ataacgatgc
tgctggcagc
gtgtggttgc
aaaactttgc
caggcgcaaa
aagtggtgcc
tgtggaccga
gcggtacaac
gttttaccct
cagatattga
acccggaaag
aactgccggt
ttgcaccgga
gcgttagect
aagtgagcgg
gcgaacgtgt
ccaataccaa
cccatggcaa
ttgttgtgaa
agaaaaccct
tgagcgccac
aacaggccga

ctaatggttc
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cgatgtgaaa
ccctgttgat
taaagccgat
ggttaatgtt
cctggataat
tgttagcttt
cccgattaat
caaagatggt
tctggcacgt
aagcgcactg
tcaggacggt
ctttgtgaaa
atctaaagcc
cgatgcacat
gaaaaccaat
ttatggtaat
gtatgaagtg
tattatgagc
cgaaaccttt
gaaatttacc
attcaccctg
caacgatatt
taccccgagce
tggtgttaat
gaccaaaacc
taattttagc
ttctggttat
agatagcgat
aaaatttgtt
aaatagcgca
ggcagccaaa
cgatcagaaa
ttatgatgca
tattctggcc

ctggattatg
aaaaaaatta
gaaaccgttg
gatagcgcaa
gccaaaacct
gtgaacggcg
ccgagcgaac
aaagaacgtc
aaaagcggtg
gatgcagcag
aaatctgcac
gcaaattata
gtgccggtta
gtttatccta
gatctgacag
tatgcacgcg
aaaaccaaaa
aatggtctga
gccaaagata
gcagatggtc
acctattctg
aaactgagct
aaaggtgaag
gtggtgtata
agcaaaggca
ggcaaattta
ggtagcgcca
aatccgacac
aaaacaaatg
ggtaaatatc
aaaatcgccc
ggtgaaaaag
gcatttattg

gattcaaaag

540

600

660

720

780

840

900

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



cggttcctgt
atatctatcc
atctggatta
aaaaagaata
ggacagattc
gcgaagattt
cactgaatgc
tcaaaatcac
atgatgttaa
caccggcaaa
atgcaaatgt
gggtgaatgt
gtctggataa
atgtgagctt
caccgatcaa
atcaggcaaa
atctggctcg
aactggcact

gccaggaagg
cgtttgttaa

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

<220>
<221>
<223>

98
26
DNA

taaaatcact
aaaaaacacg
taccgataat
tattgttggt
tatgacgaaa
tccggttctg
aaccggtctg
atattcagcc
actggattat
ccaggaaatt
tgccgttaaa
tgcaagccat
cgcaaaaaca
taaaaacggt
cccgtctgaa
taccgaacgc
caaagccggt
ggatgaagcc
taaaacagct

agccaactat

source o o )
/note="Description of Artificial Sequence: Synthetic

ctgcctctgg
gaaacgaaac
cgtaaagata
acgaaaattc
ggtctgacgt
aactataaac
gcagccgtgg
accgtgaatg
ggtaacaacc
aaagttatta
gccattttta
gaagcaacca
tatcgcgttg
gttgtgacca
ccaaaagtgg
ctggctggtg
gcagcaaccg
gtgaaagcgt
ctggccaccg

tcctatgaac

Artificial Sequence

eolf-seql
ttaacaatca
ctcaggtgga
aaggtgttgt
tgaaaggttc
ttaacaataa
tggtgaccga
cagcagcagc
gtagcaccac
cgacagaaga
aagattgggc
cactgcagga
aaccgagccg
tggaacgtgt
tcaaaaataa
ttacgtatgg
ccacatttct
cagaagcaaa
ataacgatct
tggatcagaa
tcgagctc

IC adjuvant oligonucleotide”

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

modified_base
Q..

Inosine

(1)

modified_base

3)..

Inosine

(3)

modified_base
(5)..

Inosine

(5)
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gggcgttgtt
taaaaacttt
tagcgccacc
tgattataaa
tgtgaaagtg
tgatcagggc
aaaagataaa
cgtggaaatt
aagcgaaccg
agtggatggc
aaaacagacc
ttttgaacat
ttcaggctat
caaaaactct
ccgtaaattt
ggtgaaaaaa
agccgcagtt
gacaaaagaa

acagaaagcg

aaagatgcgc
gcggataaag
gtgggcgata
aaactggtgt
accctggatg
tttcgecctgg
gatgttgaaa
ccagaaacga
caggaaggta
accattaccg
gacggtacat
acctttacag
acccctgaat
aatgatccga
gttaaaacca
gaaggtaaat
aaaaccgcaa
aaacaggaag

tataatgatg

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3698



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

eolf-seql

modified_base

(7)..(7)

Inosine

modified_base
(9..(9

Inosine

modified_base
(11)..(1D)
Inosine

modified_base
(13)..(13)
Inosine

modified_base
(15)..(15)
Inosine

modified_base
(17)..@7N)
Inosine

modified_base
(19)..(19
Inosine

modified_base
(21)..Q2D)
Inosine

modified_base
(23)..(023)

Inosine

modified_base
(25)..(25)

Inosine

98

ncncncncnc ncncncncnC ncncnc

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

<220>

<221>
<223>

<400>

99

11

PRT

Artificial Sequence

source
/note="Description of Artificial Sequence: Synthetic
Polycationic peptide adjuvant"

99

Lys Leu Lys Leu Leu Leu Leu Leu Lys Leu Lys
1 5 10
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26



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

<400> 100
atgaaaagaa

100
2118
DNA

ttgctctcag
aagattttgc
aacggaaaag
tctaaagaaa
gtgcaatatg
ggtactcctg
gatactggac
aaatcaaaat
gttaacatca
ccaaagaaca
acagcattga
cgtgacaaag
aaaattcaca
ttgacaatgg
gatacagact
ggattgggca
agtgctactg
tcgtatggta
gaagtaacag
tacacattga
ggtacaatcg
ttcactggtc
gcaataaatc
acaccattga
aatgaacaag
taccttgctc
gctttagatg
aaaggaatta
attgaggctc

tcaaacgatc

tcaacaaata
ttgcaccagc
aaaccgaatc
actacaaagg
tcgaaggtgc
ttaaggcaaa
aaataacagt
ttgttttcaa
ctacttacaa
ctcttccatt
ctgaagaaaa
cagatgttaa
caactgctac
aaggttctaa
gttcaactgt
atgaacttag
aattggaaaa
ttaatggtca
acaaaccagg
ttgctaaaac
aagataaaga
accttggaaa
tagaaaacaa
tagaaaatgg
acccaactga
gtgaccgttt
ttaaagcaga
aagctatcgc
ctgcaaaaga
gtacagctta
aaggtcaatt

Streptococcus agalactiae

ttttgcaatg
gtttgcggat
aaatcttaac
tggagctatt
gttctttgct
agaaggtaac
aaatattgat
caccaaagga
caataatggt
ggtaaatgaa
accagaaatt
tagacttttg
tgctgaaatc
atacgaaaac
tagccttaaa
cattgatgcc
agcagctaaa
agcaattatt
taaagacttg
ttggtctgac
taaaactgtt
tggtatcaaa
atcatacatg
taaagtaacc
accaaaagtt
ggctggtgca
tcaatcagaa
tgcttataac
acttatcaaa
tgagtggata
tgaagttaca

eolf-seql

ttctcggcat
gaagcaacaa
aaaagtaact
tctgaccttg
ttagctttga
aaattaacac
gaggccgtgt
ttgaaaggcg
tccctcctgg
gatggtgttg
gataaaaact
acagctggcg
ggtaaagttg
ttggtttgga
gcttcaggaa
cgtggtttca
acagctgata
gataatccag
actgaacttc
ggaattgcac
gcttcagtat
tttgaagtat
atctcagaac
attaccaata
gaaactcatg
caattcgttg
ggtcaaaaaa
aagttgtctg
actaaacaag
acagataagg

ggtcttgcag
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tgttactgac
ctaatacagt
tcccaggaac
ctggttactt
aagaagataa
cagccttaat
ctggattgac
agtttaaaat
ctgcttcaaa
ttgctgatgc
ttgctaaaac
caaattatgg
ttccttatga
cagatataat
ctacagaaac
cattaaaatt
ttgaatttac
aatccaatga
ctgttacacc
ctgatggtgt
cattgacaaa
ctggtaactt
gtgtttctgg
ccaaagattc
gtaagaaatt
tgaaaaactc
ctttagctgc
caacagacca
cagattacga
ctagagccat

acggtactta

tttaacgtca
gactttgcac
tacaggtctt
tggcgaggga
aagtggtaaa
taataaagat
accagaggga
tgttgaagtt
agcggttcca
ccatgtttat
aaacgatttg
taattatgca
agttaaaaca
gtcaaatggt
ttttgctaag
cacagctgat
attgacttat
tatcaaattg
ttcaaagggt
aaacgttgtt
aacatctaaa
ctcgggtaaa
ttacggaagt
tgataaccca
tgtcaaaact
agcaggtaaa
taagaaaata
aaaaggtgaa
tgcagccttc
tacctacact

caaccttgaa

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

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



gaaacacttg
caagggtcat
gcgacacgtg
cttttcacaa
caatcaaagg
<210>
<211>
<212>
<213>

<400> 101
atgaaaaaaa

101
2028
DNA

ttgttctcag
cacaagattg
gataatactg
gaagcgaaag
atcactgaaa
gttcttaaag
acttaccaaa
gctgattcaa
gttaaagacg
ttcgcagata
tctgttggtg
aagaaattaa
gtaacattgg
ggtttccgec
aaagatgttg
gttctagaaa
ccaaaagaag
ggcaatgaag
gatggtgaca
cacacttttg
tacgctccag
tcaaatgagc
tttgtgaaaa

aaagatggca

ctccagcagg
acataacagg
tagaaaataa
ttattggttt

aagcttaa

tcaacaaata
ttgcaccagt
tcatgcctcg
actacgttgg
aaatcgcagg
atggtgaaga
gtttaacaac
tcgttgaatt
aagcagttcc
ctcacgttta
aagaacttga
atgttaaaaa
tctggaccga
atggtgcaac
ttgtcttgac
aaatcaagat
ccaatgatgt
gtattccagt
tgaataaagc
aatgggtgaa
aaaacttgga
aatacgtctc
caactccaat
caaataaaga

agtacttggc

atttgctaag
tggtaacatt
aaaggtaaca

aagcattatg

Streptococcus agalactiae

ttttgcagtc
gtttgcggaa
aactgcattt
taaacaaatc
tgcttacttt
agttgatact
agacaatggt
gaaagaaaaa
agttaaaatc
tccaaagaac
ttatgcgaac
ataccatgtt
tagcatgacc
tcttgatgct
tgacaaaggt
cacttactca
taaattggac
tgataagaaa
agatgaaaca
tgttgattca
taatgctaaa
atttgtaaat
caacccatca
tggaaaagaa

acgtaaatca

eolf-seql
ttggcaggta
gactacgttg
atcccacaaa

cttggagcag

ttctcggcat
gaagcaaaaa
gacggtttta
gaagacctta
gctttcaaaa
ttggatacaa
ttcaaattta
tctacataca
actcttccat
actgaaacaa
aacaaaaaag
ggaacaaaaa
aaaggtttga
acaaattaca
cttgaagcag
gctactttga
tacggcaaca
atcactgtta
gttgatgctg
gctaaagcaa
acttaccgcg
ggcgttgtaa
gaaccaaaag
cgcttggcag
ggtgttgcaa
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atattaagtt
ctaacagcaa
caggtggtat
tagttatcat

tgctactgac
ctactgacac
ctgctggtac
aaacttactt
atgaagctgg
cagatgccaa
acacttctaa
acaacgatgg
tggtaaacga
aaccacaagt
acaaagggac
tccttaaagg
ctttcaacaa
aacttgtagc
tggcaaaagc
acggttctgc
acccaacaat
acaaaacatg
tcttcacctt
cagctgcaac
ttatcgaacg
ccatcaagaa
tggtgactta
gagctacctt

cagatgcaga

tgtagttaat
ccaaaaagat
tggtacaatt

gaaaagacgc

cgtaacatca
agtgaccttg
aaagggtaag
tggctcaggc
tactaaatac
aggttgtgct
attaacagga
ttctatcttg
caatggtgtt
agataagaac
tgtctcagca
ttcagactat
cgatattgct
agatgaccaa
cgcaaaaaca
tgtcgttgaa
tgaaaatgaa
ggcagtagat
gcaagttaaa
tagcttcaaa
tgttagcggc
caacaaagac
tggacgtaaa
ccttgttaag

aaaagctgct

1920
1980
2040
2100
2118

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

1020
1080
1140
1200
1260
1320
1380
1440
1500



gtagattcaa
gaaaaacaag
gcttacaatg
gctaagaatg
actgaaggtc
ggtgatgttt
gagtataccc

attccacaaa

cttggagcgg

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

<400> 102
atgaaaaaaa

102
2025
DNA

ctattctcag
aagattgtca
gatagcgatt
gctaaagaaa
actgaaaatg
ctttcagggt
taccaaatcg
gattcaaaag
aaagatgctc
gcagataaag
gttggtgaca
aaactggttt
acattggatg
ttccgtcttg
gatgttgaaa
ccagaaacca
caagaaggta
acaattactg
gatggtacat
actttcacag

actccagaat

ctaaatcagc
aaggtcaaga
atgcctttgt
ttgttaaatt
aatactcatt
cgtttaatgt
aaggttctaa
caggtggtat
tagttatcat

tcaacaaatg
ttgcaccagc
tgccacaagc
atgttggtaa
tcaagggtgc
gtaaggaagt
taacaaaaga
ttgaattgaa
cagttccagt
acatttatcc
atcttgatta
aaaaagaata
ggactgatag
gtgaagattt
ccttgaatgc
tcaagatcac
atgatgttaa
ctccagctaa
atgctaatgt
gggtgaacgt
gtttggataa
acgtatcatt

attggatgct
tggtaaatca
taaagctaac
gatttctaac
ggaagaaaca
taatgctact
aactaaagat
tggtacaatt

gaaaagacgt

Streptococcus agalactiae

tcttacaatg
gtttgcggac
tgcatttgat
acaaattaat
tttctttgtt
cgatactttg
caatggtttt
agaaaaatca
taaaatcact
aaagaatact
tactgacaac
catagttgga
catgactaaa
tcctgtttta
aacaggtctt
ttactcagct
attggactat
ccaagaaatt
tgcagttaaa
tgcttcacac
tgctaaaact

taaaaatggt

eolf-seql
gctgttaaag

gcattggcta
tactcatacg
gataaaggtc
caagcaccaa
tcatacagta
gcacaacaag
tttttcacaa

caatcagagg

ttctcgacac
gacgcaacaa
aactttactg
gaccttaaat
ttcaaaaatg
gaagctaaag
gtttttaaca
aactacgata
ctgccattgg
gaaacaaaac
cgaaaagaca
acaaaaattc
ggtttgacgt
aactacaaac
gcagcagtag
acggtgaacg
ggtaataacc
aaagtcatta
gctatcttta
gaagcaacaa
taccgcgttg

gttgtgacta
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cttacaatga
ccgttagtga
aatgggttga
aatttgaaat
ctggttatgc
aaggttctgc
ttatcaataa
ttattggatt
aagtttaa

tgctattgat
ctgatactgt
aaggtacaaa
cttattttgg
aaactggtac
atgctgaagg
ctgctaagtt
acaacggttc
taaacaacca
cacaagtaga
aaggtgttgt
ttaaaggctc
tcaacaacaa
tcgtaacaga
cagcagctgc
gctccactac
caacggaaga
aagactgggc
ccttgcaaga
aaccatcacg
tcgaacgtgt

tcaagaacaa

tttgactaaa
aaaacaaaaa
agataaaaat
tactggcttg
taaattatca
tcaagatatt
gaaggttact
aagtattatg

cttaacgtca
gaccttgcac
aggtaagaat
ctcaaccgat
aaaattcatt
tggtgctgtt
aaaaggaatt
tatcttggct
aggtgttgtt
taagaacttt
ctcagcgaca
agactataag
cgttaaagta
tgaccaaggt
aaaagacaaa
tgttgaaatt
aagtgaacca
agtagatggt
aaaacaaacg
ctttgaacat
tagcggctac

Caaaaactca

1560
1620
1680
1740
1800
1860
1920
1980
2028

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

1020
1080
1140
1200
1260
1320



aatgatccaa
gtgaaaacaa
gaaggcaaat
aaaactgcta
aaacaagaag
tacaatgacg
gataatgttg
aaaggcactt
gatgtaaact
tatgataaag

cCaCaaacag

ggagcagtag

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

<400> 103
atgaaaagaa

103
2082
DNA

ttgttatcgg
ttacacaaaa
ggattgaatg
caaggttcta
tatatcacag
ttgacaactg
gttgagttgc
gctgtcccag
gaagtgtatc
aataaattgt
tatcaggcag
aaaacaaaaa
aatggtttga
ggtacagatt
ggtttgacta
agcgcaacag

caatacggta

ctccaatcaa
atcaagctaa
acttggcacg
aactagcatt
gccaagaagg
cttttgttaa
ttaaattgat
atggcttgga
ttgaagtaac
gctctgtaaa

gtggtattgg
ttatcatgaa

tcaacaaata
tagctccggt
ttgttcaaac
gaacgaagta
aagaaatcgc
aaagtggtac
aaaacggcat
ttgacaaatc
tgaaaatcac
caaagaatac
tgaatgacag
aaaaagcaaa
tccaaaaagg
caatgggtaa
acaatgttga
agctacaaaa
ttaacggtgc

acaaaccagg

cccatcagaa
cactgaacgc
taaagcaggt
ggatgaagct
taaaacagca
agctaactac
ctctaacgcc
agaaactcaa
tgccacatca
aaaagatgcc
tacaattctt

aaaacgtcaa

Streptococcus agalactiae

ttttgcaatg
atttgctgct
atccgataat
tatgggtcaa
cggtgctttc
tgaagtagaa
tacatttaat
taattataaa
tcttectttg
agaagaagca
tgataattca
agctactgct
gtctaaatac
cactgttaac
acgtgatgac
agaagcggaa
ggctattgat

taaaaaagta

eolf-seql
ccaaaagtgg
ttggcaggag
gcagcaactg
gttaaagctt
ttggctactg
tcatatgaat
ggtggtcaat
gcaccagcag
tatagcaaag
caacaagttc
ttcacaatta

tcagaggaag

ttctcggcat
gagatgggaa
ttggctaagc
aaacttactg
tttgcggtta
agtatcgatg
actgcaaact
aatggtgaca
tataacgaag
ccacaaatcg
gctattgcag
gaaatcggtc
aaaaaccttg
ttagaagcat
cgtggtttca
acacaagctg
gacaagccag

aaagaaatcc
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tgacttatgg
ctaccttcct
ctgaagcaaa
ataacgactt
ttgatcaaaa
gggttgcaga
ttgaaattac
gttatgcgac
gggctacaac
aaaacaaaaa
ttggtttaag

Ccttaa

tgttattaat
atatcactaa
caaatttccc
acatttcagg
tgaatgaaag
cagcaggtgt
taaaaggaac
aagttcttgc
aaggaattgt
acaaaaactt
gtggggcaga
aagaaatccc
cttgggtcga
cgtcaggctc
ctttgaaatt
ttgaattcac
aaagcaatga

cagtaacacc

acgtaaattt
cgttaagaaa
ggcagctgta
gactaaagaa
acaaaaagct
taaaaaggct
tggtttggat
attgtcaggt
tgacatcgca
agtaaccatc

cattatgctt

tttaacatcg
aacagtaacc
aggaataaat
atattttggg
tcagacaaaa
ccttaaaggt
ataccaaatc
tgactcaaaa
cgtggacgct
tgctaaagca
ctacgacaaa
ttacgaagtt
taccatgtca
ttttgtagaa
cacagataca
attgacatat
tatcaaactt

gtcaaatggc

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2025

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

1020
1080



gaaatcactg
tataccctta
aatggcgaaa
aaattcagtg
ggtaatacaa
aacccaacac
aaaacaagtt
gctggtaaat
acaaatgcta
gatcaaaaag
tacaatgcag
gctaacgttg
actggtgatt
gatgttgatt
actgctagca
caaacaggtg
gcggtaatta
<210>
<211>
<212>
<213>

<400> 104
atgaaaaaaa

104
2115
DNA

ttgctctcag
aagatcttgc
aacggagatg
tctaaagaaa
gtacaatatg
acacctgcaa
attgttttca
tcaacttaca
actcttccat
actgaaacaa
aaagacgcta
actgtaacag

ggttctaaat

ttagcaaaac
aagatggtgg
tcaacttagg
gtctgactga
tcactactgg
cacttaatcc
cgactgaaac
accttgcatt
aaactgctct
gtactaaagg
ccttcatcgt
ttaaagtgac
ataaacttga
tcaaagttgg
gcaataaaaa
gtattggtac

tcatgaaaag

tcaacaaata
ttgcaccagc
aaactgaatc
actataaagg
ttgacggtgc
ttaaggcaaa
caacaacaaa
atacagctgg
acaataatgg
tggtaagcaa
aaccagaagt
ctcttcttaa
ctgaaatcgg

acgaaaaact

ttgggacaaa
aacagctgtt
taatggtatt
tagtaaaaca
tgctggtagt
aactgaacca
agaacgcttg
gaaatcatct
tgacgctaaa
tgaaacagct
agctcgtaca
ttcaaacgct
agaaacacaa
aaacagctca
agacgctcaa
aattcttttc

acgtcaatca

Streptococcus agalactiae

ttttgcagtc
gtttgcggac
aaatcttaat
tgaatctatt
tttctttgct
agcaaatgac
agttgaagaa
tttgaaaggt
ttccctctta
agatggtgtt
agacaagaac
ggctggtgca
taaagttatc
ggtttggacc

eolf-seql
ggttcagatt

gcctcagttt
aaatttacag
tacatgatct
gcagctatca
aaagttgtga
caaggtgcac
gcgacaatat
atcgcagctt
aaagcagaaa
gcttacgagt
gacggtcaat
gctccagctg
aaagcagacg
cgcatagaaa
acaattattg
gaggaagctt

ttctcggect
gaagcaacaa
aaaagtaact
tctgaccttg
ttggctttag
aaattaacac
gctgtaggtg
aatttcaaaa
gcagcttcaa
gttaaagatg
ttcgctaaaa
gactacaaaa
ccttacgaag

gataccatgt
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tagagaatgc
cattgacaaa
ttactggagc
cagaacgtat
ccaatactcc
cacacggtaa
agttcgttgt
cagctcaaac
acaacaaact
tcaaaactgc
gggtaactaa
ttgaagttag
gttacgctaa
actcaggtaa
acaaaaaagt
gtttaagcat

aa

tgctactgac
ctaatacagt
tcccaggaac
ctgaatactt
aagaggaaaa
cagacttaat
gtttgacaac
ttattgaatt
aagcagttcc
cacacgttta
caaacgattt
actattcagc
ttaaaacaaa

caaatggttt

gaatgttgtt
aacaacacca
gtttgctggt
cgctggttat
agattcagac
aaaattcgtc
taaagattca
aacagcttac
ttcagcagac
tcaagacgct
taaagaagat
cggtcttgca
attagcaggt
cattgattac
gactattcca

tatgcttgga

cgtaacatca
gactttgcac
tacaggcctt
tggatcaggt
agatggtgtc
tactaaaggt
tggtacgggt
gaaagacaaa
ggtgaaaatc
tccaaagaac
gacagctctc
gactaaagct
agttcttaaa
gacaatgggt

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2082

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



gatgatgtta
actcttagca
ttggaagaag
aatggccaag
aaacctggta
actaaaacat
aatgctacta
attaatcttg
ggccttcaaa
aatgttactg
cttaacccaa
gcagatgccc
gctcttaaag
gacttggata
gatggtacat
atcaaagcac
tcaaataatc
gaaactcttg
cacgattctt
caaaaagttt
ttcacaatta
tcagaggaag
<210>
<211>
<212>
<213>

<400> 105
atgaaaaaaa

105
2049
DNA

ttgctctcag
cataaaattt
ctagatggaa
gactcaaaag
aaagctaatg
ctcaatatta

accactggtt

accttgcagt
ttgatgaccg
cagctaaagc
caattattga
cagatttatc
gggcagcagg
aacaagtcgt
gtaaaggcat
ataaagctta
gtaatgctgt
ctcaaccaaa
gcttagctgg
aagatgcagc
atgccatcaa
cagcaaaaga
gtacagctta
aaggtcaatt
caccagcagg
acacaagtgg
tcaataaaaa
ttggtttaag

Ccttaa

tcaacaaatt
ttgcaccagc
tacaaactga
ctgaatatga
atattggtgg
ataaaaataa
gtgaagctgt
taagagggga

ttcagggact
tggtttcaca
atctgatgtt
caacccagaa
agaacaacct
tgctaataaa
agcttctgtc
gacctttgaa
cactgtttct
tgctatcacc
agttgaaaca
tgcacaattc
tgtatcagga
agcttacaac
acttatcaac
tacatgggta
tgaagttact
ttatgctaaa
tgacatcaag
agtaaccatc

cattatgctt

Streptococcus agalactiae

ttttgtggcg
gtttgcggaa
gacaaacctt
cgggaaagct
ggcttacttt
attaaagcct
aggtggtttg
tttccagatt

eolf-seql
acaacaactt
ttgaaattca
gaatttacat
gtcaatgaca
gtgacacctg
gcagacgcta
gcattgaccg
atcacaggag
gaacgtgttg
aatacaccag
catggtaaga
gttgtgaaaa
gctcaaactg
ggtttgacaa
actaaacagt
gatgaaaaaa
ggtcttgaag
ttgtcaggcg
tacaagacag

cCacCaaacag

ggagcggtag

ttctcagcgt
gaagaaagaa
aagaatagtg
attgataaat
atattggcaa
gagtttagtg
acagaagaaa

attgaattga

Page 131

tcattaaaga
aagctactgg
tgacttataa
tcaaattgga
aagatggtga
aagttgtcta
cagctgatac
ctttctcagg
caggttatac
acagtgacaa
aatttgtcaa
attcagctgg
aattggcaac
aagcgcagca
cagcttacga
ctaaagctat
taggttctta
acattgagtt
atgatgctag
gtggtattgg
ttatcatgaa

tgttactgat
caactgagac
ctttccctgg
tggatagcta
atagcaaggg
ggaacactcc
acgcaggtat

aagacaagtc

tatagattac
attggacaaa
agctactgtt
ctatggtaat
agttaaagtc
cacacttaaa
aaaaggtacg
tacattcaaa
taatgctatt
tccaacgcca
agttggcgat
taaattcctt
tgctaaaaca
agaaggtgct
cgcagccttc
taccttcact
caaacttgaa
tacagttgga
caacaatgca
tacaattctt

aagacgtcaa

tttaacgtca
tgttactttg
tacaaaaggg
ctttggcaat
tgaatatatc
gaaaacgacc
taagtttgaa

aacttacaat

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2115

120
180
240
300
360
420
480



aatggtgggg
ataaacaagg
ccgcaaattg
aaaggtacta
cttaaaggat
tttaacaacg
ttagtagctg
gcagaagctg
ggttctactg
ccaacaactg
aagacttggg
ttcacgttgc
gcagcaactg
gtagaacgtg
attaagaata
gtgacttatg
gctactttcc
actaatgaag
gcttataaca
cttattgatg
gaatgggttg
aaatttgaaa
acaggttatg
gaaggggctt
gttgtcaaca
attattggtt
gaagcttaa

<210>
$12
<213>
<400>

106
2025
DNA

106

ccatcttggc
atggtgttgt
acaagaactt
tatcagcaac
ctgactataa
atgttactgt
atgaccaagg
caaaaacaaa
tcgttgaaaa
aaaacgaacc
cagtggatgg
aagttaaaga
acttcaaata
ttagcggcta
acaaaaactc
gacgtaaatt
ttgttaagaa
ctcacaaagc
aattgactaa
aaaaacaaac
tagataaaaa
ttacaggttt
ctaaattgtc
caaatgatat
aaaaagtaac

taagcattat

tgattcaaaa
taaagatgca
tgctgataaa
tgttggtgat
aaaattagtt
aacattggat
tttccgtctt
agatgttgaa
gtcagaaaat
acaaactggt
taatgaagtg
tagtgacaaa
cactttcaaa
cgctccagcc
aaatgaccca
tgtgaaaaca
ctcacaaagt
agtaacagat
agaacaacaa
agcttacaat
cgctgcaaac
gaatgcaggc
aagtgatgta
tgcatacgat

aatcccacaa

gcttggageg

Streptococcus agalactiae

atgaaaaaaa tcaacaaatg tcttacagtg

ctattctcag ttgcaccagc gtttgcggac

aagattgtca tgccacaagc tgcatttgat

gatagcgatt atgttggtaa acaaattaat

eolf-seql
gcggttccag

cacgtctatc
aatcttgatt
gttaaaaaat
tggaccgata
ggtgcaaatt
gtcttgaatg
atcaaaatca
aatgatgtca
aatccagtta
aataagggag
tgggtgaatg
aacttggata
tacgtttcat
actccaatca
aatcaagatg
caatacttgg
gctaaagtac
gaaagtcaag
gaagcttttg
gttgttaaat
gagtatagtt
tcatttaaag
aaagactccg
acaggtggta
gtagttatca

ttctcgacac
gacgtaacaa
aactttactg

gaccttaaat
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tgaaaatcac
caaagaacac
atattaacaa
atactgttgg
gcatgacgaa
ttgaacaatc
caacaggtct
actattcagc
aactagatta
acaaagaaat
atgaaaaagt
tcgattcagc
atgccaaaac
ttgtgggtag
atccatcaga
gctctgaacg
cacgtaaatc
aactggatga
atggtaaagc
ctaaagcaaa
tgatttctaa
tggaagagac
taaatgatac
gtaaaacaga
ttggtacaat

tgaaaagacg

tgctattgat
ctgatactgt
aaggtacaaa

cttattttgg

tcttccattg
tgaaacaaaa
ccaaaaagac
gacaaaaatc
aggattgacg
aaattacacc
ttctaaagta
tacagtaaac
tggtaacaac
cacagttcga
tgacgctgtc
aacagcaaca
ttaccgtgtt
agttgtgact
accaaaagtt
tctagcagga
aggtgttgca
agctgttaaa
agcattgaat
ctactcatat
tacagctggt
tcaagcacca
atcgtatagc
tgcacaaaaa
tcttttcaca

tcaatcagag

cttaacgtca
gaccttgcac
aggtaagaat

ctcaaccgat

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2049

60
120
180
240



gctaaagaaa
actgaaaatg
ctttcagggt
taccaaatcg
gattcaaaag
aaagatgctc
gcagataaag
gttggtgaca
aaactggttt
acattggatg
ttccgtcttg
gatgttgaaa
ccagaaacca
caagaaggta
acaattactg
gatggtacat
actttcacag
actccagaat
aatgatccaa
gtgaaaacaa
gaaggaaaat
aaaactgcta
aaacaagaag
tacaatgacg
gataatgttg
aaaggcactt
gatgtaaact
tatgataaag

cCaCaaacag

ggagcagtag

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

<400>

107
438
DNA

107

ttaagggtgc
gtaaggaagt
taacaaaaga
ttgaattgaa
cagttccagt
acatttatcc
atcttgatta
aaaaagaata
ggactgatag
gtaaagattt
ccttgaatgc
tcaagatcac
atgatgttaa
ctccagctaa
atgttaatgt
gggtgaacgt
gtttggataa
atgtatcatt
ctccaatcaa
atcaagctaa
acttggcacg
aactagcatt
gccaagaagg
cttttgttaa
ttaaattgat
atagcttgga
ttgaagtaac
gatctgtaaa

gtggtattgg
ttgtcatgaa

tttctttgtt
cgatactttg
cactggtttt
agaaaaatca
taaaatcact
aaagaatact
tactgacaac
catagttgga
catgactaaa
tcctgtttta
aacaggtctt
ttactcagct
attggactat
ccaagaaatt
tgcagttaaa
tgcttcacac
tactaaaact
taaaaatggt
cccatcagaa
cactgaacgc
taaagcaggt
ggatgaagct
taaaacagca
agctaactac
ctctaacgcc
agaaactcaa
tgccacatca
aaaagatgcc
tacaattctt

aaaacgtcaa

Streptococcus agalactiae

eolf-seql
ttcaaaaatg
gaagctaaag
gcttttaaca
aactacgata
ctgccattgg
gaaacaaaac
cgaaaagaca
acaaaaattc
ggtttgacgt
aactacaaac
gcagcagtag
acggtgaacg
ggtaataacc
aaagtcatta
gctatcttta
gaagcaacaa
taccgcgttg
gttgtgacta
ccaaaagtgg
ttggcaggag
gcagcaactg
gttaaagctt
ttggctactg
tcatatgaat
ggtggtcaat
gcaccagcag
tatagcaaag
caacaagttc
ttcacaatta

tcagaggaag
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aaactggtac
atgctgaagg
ctgctaagtt
acaacggttc
taaacaacca
cacaagtaga
aaggtgttgt
ttaaaggctc
tcaacaacaa
tcgtaacaga
cagctgctgc
gctccactac
caacggaaga
aagactgggc
ccttgcaaga
aaccatcacg
tcgaacgtgt
tcaagaacaa
tgacttatgg
ctaccttcct
ctgaagcaaa
ataacgactt
ttgatcaaaa
gggttgcaga
ttgaaattac
gttatgcgac
gggctacaac
aaaacaaaaa
ttggtttaag

Ccttaa

aaaattcatt
tggtgctgtt
aaaaggaact
tatcttggct
aggtgttgtt
taagaacttt
ctcagcgaca
agactataag
cgttaaagta
tgaccaaggt
aaaagacaaa
tgttgaagtt
aagtgaacca
agtagatggt
aaaacaaacg
ctttgaacat
tagcggctac
caaaaactca
acgtaaattt
tgttaagaaa
ggcagctgta
gactaaagaa
acaaaaagct
taaaaaggct
tggtttggat
attgtcaggt
tgacatcgca
agtaaccatc

cattatgctt

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2025



gatgaagcaa
aacaaaagta
atttctgacc
gctttagctt
aacaaattaa
gatgaggccg
ggattgaaag
ggttccctcc
<210>
<211>
<212>
<213>

<400> 108
aatggttccc

108
603
DNA

aatgaagatg
gaaattgata
cttttgacag
gaaatcggta
gaaaacttgg
cttaaagctt
gatgcccgtg
gctaaaacag
attattgata
gac

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

<400> 109
ggtaacaaac

109
441
DNA

acagttgcta
ttgaaagata
atcgaccttg
ggtctagaaa
aatctagaaa
ttgaacccaa

caaggtgacc

caactaatac
acttcccagg
ttgctggtta
tgaaagaaga
caccagcctt
tgtctggatt
gcgagtttaa
tggctgct

tcctggetge
gtgttgttgc
aaaactttgc
ctggcgcaaa
aagttgttcc
tttggacaga
caggaactac
gtttcacatt
ctgatattga

atccagaatc

caggtaaaga
aaacttggtc
aagataaaac
gaaatggtat
acaaatcata
atggtaaagt

ctgaaccaaa

gtttggctgg

agtgactttg
aactacaggt
ctttggcgag
taaaagtggt
aattaataaa
gacaccagag

aattgttgaa

Streptococcus agalactiae

ttcaaaagcg
tgatgcccat
taaaacaaac
ttatggtaat
ttatgaagtt
tataatgtca
agaaactttt
aaaattcaca
atttacattg

caatgatatc

Streptococcus agalactiae

cttgactgaa
tgacggaatt
tgttgcttca
caaatttgaa
catgatctca
aaccattacc
agttgaaact
t

eolf-seql
cacaagattt

cttaacggaa
ggatctaaag
aaagtgcaat
gatggtactc
ggagatactg

gttaaatcaa

gttccagtta
gtttatccaa
gatttgacag
tatgcacgtg
aaaacaaaaa
aatggtttga
gctaaggata
gctgatggat
acttatagtg
aaattgtcgt

cttcctgtta
gcacctgatg
gtatcattga
gtatctggta
gaacgtgttt
aataccaaag

catggtaaga

Page 134

tgcaaaccga
aagactacaa
aaatcgaagg
atgttaaggc
ctgaaataac
gacttgtttt

aatctactta

acatcactct
agaacactga
cattgacaga
acaaagcaac
ttcacaaagg
caatgggttc
cagactatga
tgggcaaatt
ctactgttaa

atggtaacaa

caccttcaaa
gtgtaaacgt
caaaaacatc
acttctcggg
ctggttacgg
attctgataa
aatttgtcaa

atcaaatctt
aggtggagct
tgcgttcttt
aaaagaaggt
agtaaatatt
caacaccaaa

caacaataat

tccattggta
agaaaaacca
tgttaataga
tgctactgct
ttctaaatac
aactgttagc
acttagcatt
ggaaaaagca
tggtcaagca

accaggtaaa

gggtgaagta
tgtttacaca
taaaggtaca
taaattcact
aagtgcaata
cccaacacca

aactaatgaa

60
120
180
240
300
360
420
438

60
120
180
240
300
360
420
480
540
600
603

60
120
180
240
300
360
420
441



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

<400> 110
caaggtgacc

110
504
DNA

gctcttaaag
gatgaagcta
attactgcaa
gctcgtacag
gatcaaggtc
cttgctccag
tcatacataa
cgtgtagaaa
<210>
<211>
<212>
<213>

<400> 111
gaagaagcaa

111
399
DNA

tttgacggtt
atcgaagacc
tttgctttca
actttggata
ggtttcaaat
aaatctacat
<210>
<211>
<212>
<213>

<400> 112
gatggttcta

112
549
DNA

aacgacaatg
caagtagata
gggactgtct
aaaggttcag
aacaacgata
gtagcagatg

aaagccgcaa

gtttggctgg
cagatcaatc

tcgctgctta
aagaacttat
cttatgagtg
aatttgaagt
caggatttgc
caggtggtaa

ataaaaaggt

aaactactga
ttactgctgg
ttaaaactta
aaaatgaagc
caacagatgc
ttaacacttc

daCaacaacga

tcttggctga
gtgttgttaa
agaacttcgc
cagcatctgt
actataagaa
ttgctgtaac
accaaggttt

ddacCaaaaga

Streptococcus agalactiae

tgcacaattc
agaaggtcaa
taacaagttg
caaaactaaa
gataacagat
tacaggtctt
taagttggca
cattgactac

daacCa

Streptococcus agalactiae

cacagtgacc
tacaaagggt
ctttggctca
tggtactaaa
caaaggttgt
taaattaaca

tggttctatc

Streptococcus agalactiae

ttcaaaagca
agacgctcac
agataaagaa
tggtgatgtt
attaatctgg
attggatggt
ccgecttgtce
tgttgaaatc

eolf-seql

gttgtgaaaa
aaaactttag
tctgcaacag
caagcagatt
aaggctagag
gcagacggta
ggtaatatta
gttgctaaca

ttgcacaaga
aaggataata
ggcgaagcga
tacatcactg
gctgttctta
ggaacttacc

ttggctgat

gttccagtta
gtttatccaa
cttgattatg
aaaaaatacc
accgatagca
gcaactcttg
ttgactgaca

aagatcactt
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actcagcagg
ctgctaagaa
accaaaaagg
acgatgcagc
ccattaccta
cttacaacct
agtttgtagt

gCaacCCaaaa

ttgtcatgcc
ctgactacgt
aagaaatcgc
aaaatggtga
aaggtttaac
aaatcgttga

aaatcactct
agaacactga
cgaacaacaa
atgttggaac
tgaccaaagg
atgctacaaa
aaggtcttga

actcagctac

taaatacctt
aatagcttta
tgaaaaagga
cttcattgag
cacttcaaac
tgaagaaaca
taatcaaggg

agatgcgaca

tcgaactgca
tggtaaacaa
aggtgcttac
agaagttgat
aacagacaat

attgaaagaa

tccattggta
aacaaaacca
aaaagacaaa
aaaaatcctt
tttgactttc
ttacaaactt
agcagtggca
tttgaacggt

60
120
180
240
300
360
420
480
504

60
120
180
240
300
360
399

60
120
180
240
300
360
420
480



tctgctgtcg ttgaagttct agaaaccaat

acaattgaa

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

<400>

113
504
DNA

113

Streptococcus agalactiae

ggcaacaacc caacaattga aaatgaacca

actgttaaca
gatgctgtct
aaagcaacag
taccgcgtta
gttgtaacca
ccaaaagtgg
ttggcaggag
gttgcaacag
<210>
<211>
<212>
<213>

<400> 114
ttggcaggag

gttgcaacag

114
507
DNA

gttaaagctt
ttggctaccg
tcatacgaat
aaaggtcaat
gcaccaactg
tacagtaaag
caacaagtta
<210>
<211>
<212>
<213>

<400>

115
399
DNA

115

aaacatgggc
tcaccttgca
ctgcaactag
tcgaacgtgt
tcaagaacaa
tgacttatgg
ctaccttcct

atgcagaaaa

ctaccttcct
atgcagaaaa
acaatgattt
ttagtgaaaa
gggttgaaga
ttgaaattac
gttatgctaa
gttctgctca

tcaataagaa

agtagatggc
agttaaagat
cttcaaacac
tagcggctac
caaagactca
acgtaaattt
tgttaagaaa
agct

Streptococcus agalactiae

tgttaagaaa
agctgctgta
gactaaagaa
acaaaaagct
taaaaatgct
tggcttgact
attatcaggt
agatattgag
ggttact

Streptococcus agalactiae

gacgacgcaa caactgatac tgtgaccttg

gataacttta ctgaaggtac aaaaggtaag

aatgacctta aatcttattt tggctcaacc

eolf-seql

gatgttaaat

aaagaaggta
aatgaagtga
ggtgacaaat
acttttgaaa
gctccagaat
aatgagccaa
gtgaaaacaa

gatggcaagt

gatggcaagt
gattcaacta
aaacaagaag
tacaatgatg
aagaatgttg
gaaggtcaat
gatgtttcgt

tatacccaag

cacaagattg
aatgatagcg
gatgctaaag

Page 136

tggactacgg

ttccagttga
ataaagcaga
gggtgaatgt
acttggataa
acgtctcatt
ctccaatcaa
ataaagatgg
acttggcacg

acttggcacg
aatcagcatt
gtcaagatgg
cctttgttaa
ttaaattgat
actcattgga
ttaatgttaa

gttctaaaac

tcatgccaca
attatgttgg

aaatcaaggg

caacCaaccca

taagaaaatc
tgaaacagtt
tgattcagct
tgctaaaact
tgtaaatggc
cccatcagaa
aaaagaacgc

taaatcaggt

taaatcaggt
ggatgctgct
taaatcagca
agctaactac
ttctaacgat
agaaacacaa
tgctacttca

taaagatgca

agctgcattt
taaacaaatt

tgctttcttt

540
549

60
120
180
240
300
360
420
480
504

60
120
180
240
300
360
420
480
507

60
120
180



gttttcaaaa atgaaactgg tacaaaattc

ttggaagcta aagatgctga aggtggtgct

tttgttttta acactgctaa gttaaaagga

tcaaactacg ataacaacgg ttctatcttg

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

<400> 116
aacggttcta

116
549
DNA

aacaaccaag
caagtagata
ggtgttgtct
aaaggctcag
aacaacaacg
gtaacagatg
gcagctgcaa
tccactactg
acggaagaa

S115
<212>
<213>

<400>

117
432
DNA

117

tcttggctga
gtgttgttaa
agaactttgc
cagcgacagt
actataagaa
ttaaagtaac
accaaggttt
aagacaaaga

ttgaaattcc

Streptococcus agalactiae

ttcaaaagca
agatgctcac
agataaagat
tggtgacaaa
actggtttgg
attggatggt
ccgtcttgcec
tgttgaaatc

agaaaccaat

Streptococcus agalactiae

ggtaataacc caacggaaga aagtgaacca

aaagtcatta
gctatcttta
gaagcaacaa
taccgcgttg
gttgtgacta
ccaaaagtgg

ttggcaggag

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

<400>

118
516
DNA

118

aagactgggc
ccttgcaaga
aaccatcacg
tcgaacgtgt
tcaagaacaa
tgacttatgg
ct

agtagatggt
aaaacaaacg
ctttgaacat
tagcggctac
caaaaactca

acgtaaattt

Streptococcus agalactiae

actgaacgct tggcaggagc taccttcctc

aaagcaggtg cagcaactgc tgaagcaaag

eolf-seql
attactgaaa

gttctttcag
atttaccaaa

gctgattca

gttccagtta
atttatccaa
cttgattata
aaagaataca
actgatagca
gaagattttc
ttgaatgcaa
aagatcactt

gatgttaaat

caagaaggta
acaattactg
gatggtacat
actttcacag
actccagaat
aatgatccaa

gtgaaaacaa

gttaagaaag

gcagctgtaa
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atggtaagga
ggttaacaaa

tcgttgaatt

aaatcactct
agaatactga
ctgacaaccg
tagttggaac
tgactaaagg
ctgttttaaa
caggtcttgc
actcagctac

tggactatgg

ctccagctaa
atgctaatgt
gggtgaacgt
gtttggataa
acgtatcatt
ctccaatcaa

atcaagctaa

aaggcaaata

aaactgctaa

agtcgatact
agacaatggt

gaaagaaaaa

gccattggta
aacaaaacca
aaaagacaaa
aaaaattctt
tttgacgttc
ctacaaactc
agcagtagca
ggtgaacggc
taataaccca

ccaagaaatt
tgcagttaaa
tgcttcacac
tgctaaaact
taaaaatggt
cccatcagaa

cactgaacgc

cttggcacgt
actagcattg

240
300
360
399

60
120
180
240
300
360
420
480
540
549

60
120
180
240
300
360
420
432

60
120



gatgaagctg
aaaacagcat
gctaactact
tctaacgccg
gaaactcaag
gccacatcat
aaagatgccc
<210>
<211>
<212>
<213>

<400> 119
gctgagatgg

aatttggcta

119
387
DNA

caaaaactta
ttctttgcgg
gaaagtatcg
aatactgcaa
aaaaatggtg
<210>
<211>
<212>
<213>

<400> 120
ggtgacaaag

120
597
DNA

aacgaagaag
caaatcgaca
attgcaggtg
atcggtcaag
aaccttgctt
gaagcatcgt
ggtttcactt
caagctgttg
aagccagaaa
<210>
<211>

<212>
<213>

121
453
DNA

ttaaagctta
tggctactgt
catatgaatg
gtggtcaatt
caccagcagg
atagcaaagg

aacaagttca

gaaatatcac
agccaaattt
ctgacatttc
ttatgaatga
atgcagcagg
acttaaaagg

acaaagttct

ttcttgctga
gaattgtcgt
aaaactttgc
gggcagacta
aaatccctta
gggtcgatac
caggctcttt
tgaaattcac
aattcacatt

gcaatgatat

taacgacttg
tgatcaaaaa
ggttgcagat
tgaaattact
ttatgcgaca
ggctacaact

ddacCaaaadaa

Streptococcus agalactiae

taaaacagta
cccaggaata
aggatatttt
aagtcagaca
tgtccttaaa
aacataccaa

tgctgac

Streptococcus agalactiae

ctcaaaagct
ggacgctgaa
taaagcaaat
cgacaaatat
cgaagttaaa
catgtcaaat
tgtagaaggt
agatacaggt
gacatatagc

caaacttcaa

Streptococcus agalactiae

eolf-seql
actaaagaaa
caaaaagctt
aaaaaggctg
ggtttggata
ttgtcaggtg
gacatcgcat

gtaacc

accttacaca
aatggattga
gggcaaggtt
aaatatatca
ggtttgacaa
atcgttgagt

gtcccagtga
gtgtatccaa
aaattgttga
caggcagaaa
acaaaaatcc
ggtttgacaa
acagattaca
ttgactaagc
gcaacagtta

tacggtaaca
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aacaagaagg
acaatgacgc
ataatgttgt
aaggcactta
atgtaaactt
atgataaagg

aaattgttca
atggaacgaa
ctaaagaaat
cagaaagtgg
ctgaaaacgg

tgcttgacaa

aaatcactct
agaatacaga
atgacagtga
aagcaaaagc
aaaaagggtc
tgggtaacac
atgttgaacg
tacaaaaaga
acggtgcggc
aaccaggtaa

ccaagaaggt
ttttgttaaa
taaattgatc
tggcttggaa
tgaagtaact

ctctgtaaaa

aacatccgat
gtatatgggt
cgccggtgct
tactgaagta
cattacattt
atctaattat

tcctttgtat
agaagcacca
taattcagct
tactgctgaa
taaatacaaa
tgttaactta
tgatgaccgt
agcggaaaca
tattgatgac

aaaagta

180
240
300
360
420
480
516

60
120
180
240
300
360
387

60
120
180
240
300
360
420
480
540
597



<400> 121
ggtaacaaac

actgttagca
cttaaagatg
gaaatcaact
agtggtctga
acaatcacta
acaccactta
agttcgactg
<210>
<211>
<212>
<213>

<400> 122
acagaacgct

122
516
DNA

ttgaaatcat
cttgacgcta
ggtgaaacag
gtagctcgta
acttcaaacg
gaagaaacac
ggaaacagct
aaagacgctc
<210>
<211>
<212>
<213>

<400> 123
gacgaagcaa

123
429
DNA

aataaaagta
atttctgacc
gctttggctt
gacaaattaa
gaagctgtag
ggtaatttca
ttagcagct

<210> 124

caggtaaaaa
aaacttggga
gtggaacagc
taggtaatgg
ctgatagtaa
ctggtgctgg
atccaactga

aaacagaacg

tgcaaggtgc
ctgcgacaat
aaatcgcagc
ctaaagcaga
cagcttacga
ctgacggtca
aagctccagc
caaaagcaga

aacgcataga

caactaatac
acttcccagg
ttgctgaata
tagaagagga
caccagactt
gtggtttgac
aaattattga

agtaaaagaa
caaaggttca
tgttgcctca
tattaaattt
aacatacatg
tagtgcagct
accaaaagtt

cttgcaaggt

Streptococcus agalactiae

acagttcgtt
atcagctcaa
ttacaacaaa
aatcaaaact
gtgggtaact
atttgaagtt
tggttacgct
cgactcaggt

ddacCaaaadaa

Streptococcus agalactiae

agtgactttg
aactacaggc
ctttggatca
aaaagatggt
aattactaaa
aactggtacg

attgaaagac

eolf-seql

atcccagtaa
gatttagaga
gtttcattga
acagttactg
atctcagaac
atcaccaata
gtgacacacg

gca

gttaaagatt
acaacagctt
ctttcagcag
gctcaagacg
aataaagaag
agcggtcttg
aaattagcag
aacattgatt
gtgact

cacaagatct
cttaacggag
ggttctaaag
gtcgtacaat
ggtacacctg
ggtattgttt

aaatcaactt
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caccgtcaaa
atgcgaatgt
caaaaacaac
gagcgtttgc
gtatcgctgg
ctccagattc

gtaaaaaatt

cagctggtaa
acacaaatgc
acgatcaaaa
cttacaatgc
atgctaacgt
caactggtga
gtgatgttga

acactgctag

tgcaaactga
atgactataa
aaattgacgg
atgttaaggc
caacaacaac
tcaatacagc

acaacaataa

tggcgaaatc
tgtttatacc
accaaatggc
tggtaaattc
ttatggtaat
agacaaccca

cgtcaaaaca

ataccttgca
taaaactgct
aggtactaaa
agccttcatc
tgttaaagtg
ttataaactt
tttcaaagtt

cagcaataaa

atcaaatctt
aggtgaatct
tgctttcttt
aaaagcaaat
aaaagttgaa
tggtttgaaa
tggttccctc

60
120
180
240
300
360
420
453

60
120
180
240
300
360
420
480
516

60
120
180
240
300
360
420
429



<211>
<212>
<213>

<400> 124
aatggttccc

600
DNA

agcaaagatg
gaagtagaca
cttaaggctg
atcggtaaag
aaactggttt
gcagtttcag
gaccgtggtt
aaagcatctg
attgacaacc
S115
<212>
<213>

<400> 125
ggtaataaac

125
447
DNA

aaagtcacta
cttaaaaatg
ggtacgatta
ttcaaaggcc
gctattaatg

acgccactta

ggcgatgcag

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

<400> 126
gcagatgccc

126
507
DNA

gctcttaaag
gacttggata
gatggtacat
atcaaagcac
tcaaataatc

gaaactcttg

tcttagcagc
gtgttgttaa
agaacttcgc
gtgcagacta
ttatccctta
ggaccgatac
ggactacaac
tcacattgaa
atgttgaatt

cagaagtcaa

ctggtacaga
aaacatgggc
ctactaaaca
atcttggtaa
ttcaaaataa
ttactggtaa
acccaactca

atgcccgcett

gcttagctgg
aagatgcagc
atgccatcaa
cagcaaaaga
gtacagctta
aaggtcaatt

caccagcagg

Streptococcus agalactiae

ttcaaaagca
agatgcacac
taaaacaaac
caaaaactat
cgaagttaaa
catgtcaaat
aactttcatt
attcaaagct
tacattgact

tgacatcaaa

Streptococcus agalactiae

tttatcagaa
agcaggtgct
agtcgtagct
aggcatgacc
agcttacact
tgctgttgct
accaaaagtt

agctggt

Streptococcus agalactiae

tgcacaattc
tgtatcagga
agcttacaac
acttatcaac
tacatgggta
tgaagttact
ttatgctaaa

eolf-seql

gttccggtga
gtttatccaa
gatttgacag
tcagcgacta
acaaaagttc
ggtttgacaa
aaagatatag
actggattgg
tataaagcta

ttggactatg

caacctgtga
aataaagcag
tctgtcgcat
tttgaaatca
gtttctgaac
atcaccaata

gaaacacatg

gttgtgaaaa
gctcaaactg
ggtttgacaa
actaaacagt
gatgaaaaaa
ggtcttgaag

ttgtcaggcg
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aaatcactct
agaacactga
ctctcaaaga
aagctactgt
ttaaaggttc
tgggtgatga
attacactct
acaaattgga
ctgttaatgg

gtaataaacc

cacctgaaga
acgctaaagt
tgaccgcagc
caggagcttt
gtgttgcagg
caccagacag

gtaagaaatt

attcagctgg
aattggcaac
aagcgcagca
cagcttacga
ctaaagctat
taggttctta
acattgagtt

tccattggta
aacaaaacca
cgctactctt
aacagctgaa
taaatacgaa
tgttaacctt
tagcattgat
agaagcagct
ccaagcaatt

tggtacagat

tggtgaagtt
tgtctacaca
tgatacaaaa
ctcaggtaca
ttatactaat
tgacaatcca

tgtcaaagtt

taaattcctt
tgctaaaaca
agaaggtgct
cgcagccttc
taccttcact
caaacttgaa

tacagttgga

60
120
180
240
300
360
420
480
540
600

60
120
180
240
300
360
420
447

60
120
180
240
300
360
420



cacgattctt acacaagtgg tgacatcaag

Caaaaagttt tcaataaaaa agtaacc

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

<400> 127
gaagaagaaa

127
417
DNA

cttaagaata
gctattgata
tttatattgg
cctgagttta
ttgacagaag
attattgaat
<210>
<211>
<212>
<213>

<400> 128
ggtggggcca

aacaaggatg

128
549
DNA

caaattgaca
ggtactatat
aaaggatctg
aacaacgatg
gtagctgatg
gaagctgcaa
tctactgtcg
acaactgaa

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

<400>

129
429
DNA

129

gaacaactga
gtgctttccc
aattggatag
caaatagcaa
gtgggaacac
aaaacgcagg

tgaaagacaa

tcttggctga
gtgttgttaa
agaactttgc
cagcaactgt
actataaaaa
ttactgtaac
accaaggttt
aaacaaaaga

ttgaaaagtc

Streptococcus agalactiae

gactgttact
tggtacaaaa
ctactttggc
gggtgaatat
tccgaaaacg
tattaagttt

gtcaacttac

Streptococcus agalactiae

ttcaaaagcg
agatgcacac
tgataaaaat
tggtgatgtt
attagtttgg
attggatggt
ccgtcttgtc
tgttgaaatc

agaaaataat

Streptococcus agalactiae

ggtaacaacc caacaactga aaacgaacca

acagttcgaa agacttgggc agtggatggt

gacgctgtct tcacgttgca agttaaagat

acagcaacag cagcaactga cttcaaatac

eolf-seql

tacaagacag

ttgcataaaa
gggctagatg
aatgactcaa
atcaaagcta
accctcaata
gaaaccactg

aataatggtg

gttccagtga
gtctatccaa
cttgattata
aaaaaatata
accgatagca
gcaaattttg
ttgaatgcaa
aaaatcaact

gatgtcaaac

caaactggta
aatgaagtga
agtgacaaat

actttcaaaa
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atgatgctag

ttttacaaac
gaactgaata
aagatattgg
atgataaaaa
ttagtgaagc
gtttaagagg
gggccatctt

aaatcactct
agaacactga
ttaacaacca
ctgttgggac
tgacgaaagg
aacaatcaaa
caggtctttc
attcagctac

tagattatgg

atccagttaa
ataagggaga
gggtgaatgt
acttggataa

caacaatgca

tgagacaaac
tgacgggaaa
tggggcttac
taaattaaag
tgtaggtggt
ggatttccag
ggctgat

tccattgata
aacaaaaccg
aaaagacaaa
aaaaatcctt
attgacgttt
ttacacctta
taaagtagca
agtaaacggt

taacaaccca

caaagaaatc
tgaaaaagtt
cgattcagca

tgccaaaact

480
507

60
120
180
240
300
360
417

60
120
180
240
300
360
420
480
540
549

60
120
180
240



taccgtgttg tagaacgtgt tagcggctac

gttgtgacta ttaagaataa caaaaactca

ccaaaagttg tgacttatgg acgtaaattt

ctagcagga

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

<400> 130
tctgaacgtc

130
519
DNA

cgtaaatcag
ctggatgaag
ggtaaagcag
aaagcaaact
atttctaata
gaagagactc
aatgatacat
aaaacagatg
<210>
<211>
<212>
<213>

<400>

131
399
DNA

131

tagcaggagc
gtgttgcaac
ctgttaaagc
cattgaatct
actcatatga
cagctggtaa
aagcaccaac
cgtatagcga

cacaaaaagt

Streptococcus agalactiae

tactttcctt
taatgaagct
ttataacaaa
tattgatgaa
atgggttgta
atttgaaatt
aggttatgct
aggggcttca

tgtcaacaaa

Streptococcus agalactiae

gacgacgtaa caactgatac tgtgaccttg

gataacttta
aatgacctta
gttttcaaaa
ttggaagcta
tttgctttta
tcaaactacg
<210>
<211>
<212>
<213>

<400>

132
549
DNA

132

ctgaaggtac
aatcttattt
atgaaactgg
aagatgctga
acactgctaa

ataacaacgg

aaaaggtaag
tggctcaacc
tacaaaattc
aggtggtgct
gttaaaagga
ttctatcttg

Streptococcus agalactiae

aacggttcta tcttggctga ttcaaaagca

aacaaccaag gtgttgttaa agatgctcac

caagtagata agaactttgc agataaagat

ggtgttgtct cagcgacagt tggtgacaaa

eolf-seql
gctccagcct

aatgacccaa

gtgaaaacaa

gttaagaact
cacaaagcag
ttgactaaag
aaacaaacag
gataaaaacg
acaggtttga
aaattgtcaa
aatgatattg

aaagtaaca

cacaagattg
aatgatagcg
gatgctaaag
attactgaaa
gttctttcag
acttaccaaa

gctgattca

gttccagtta
atttatccaa
cttgattata

aaagaataca
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acgtttcatt
ctccaatcaa

atcaagatgg

cacaaagtca
taacagatgc
aacaacaaga
cttacaatga
ctgcaaacgt
atgcaggcga
gtgatgtatc

catacgataa

tcatgccaca
attatgttgg
aaattaaggg
atggtaagga
ggttaacaaa

tcgttgaatt

aaatcactct
agaatactga
ctgacaaccg

tagttggaac

tgtgggtgga
tccatcagaa

ctctgaacgt

atacttggca
taaagtacaa
aagtcaagat
agcttttgct
tgttaaattg
gtatagtttg
atttaaagta
agactccggt

agctgcattt
taaacaaatt
tgctttcttt
agtcgatact
agacactggt

gaaagaaaaa

gccattggta
aacaaaacca
aaaagacaaa

aaaaattctt

300
360
420
429

60
120
180
240
300
360
420
480
519

60
120
180
240
300
360
399

60
120
180
240



aaaggctcag
aacaacaacg
gtaacagatg
gctgctgcaa
tccactactg
acggaagaa

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

<400> 133
ggtaataacc

133
432
DNA

aaagtcatta
gctatcttta
gaagcaacaa
taccgcgttg
gttgtgacta
ccaaaagtgg

ttggcaggag

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

<400> 134
actgaacgct

134
516
DNA

aaagcaggtg
gatgaagctg
aaaacagcat
gctaactact
tctaacgccg
gaaactcaag
gccacatcat
aaagatgccc
<210>
<211>
<212>
<213>

<400>

135
363
DNA

135

actataagaa
ttaaagtaac
accaaggttt
aagacaaaga

ttgaagttcc

caacggaaga
aagactgggc
ccttgcaaga
aaccatcacg
tcgaacgtgt
tcaagaacaa
tgacttatgg
ct

tggcaggagc
cagcaactgc
ttaaagctta
tggctactgt
catatgaatg
gtggtcaatt
caccagcagg
atagcaaagg

aacaagttca

actggtttgg
attggatggt
ccgtcttgcec
tgttgaaatc

agaaaccaat

Streptococcus agalactiae

aagtgaacca
agtagatggt
aaaacaaacg
ctttgaacat
tagcggctac
caaaaactca

acgtaaattt

Streptococcus agalactiae

taccttcctt
tgaagcaaag
taacgacttg
tgatcaaaaa
ggttgcagat
tgaaattact
ttatgcgaca
ggctacaact

ddacCaaaadaa

Streptococcus agalactiae

eolf-seql
actgatagca
aaagattttc
ttgaatgcaa
aagatcactt

gatgttaaat

caagaaggta
acaattactg
gatggtacat
actttcacag
actccagaat
aatgatccaa

gtgaaaacaa

gttaagaaag
gcagctgtaa
actaaagaaa
caaaaagctt
aaaaaggctg
ggtttggata
ttgtcaggtg
gacatcgcat

gtaacc
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tgactaaagg
ctgttttaaa
caggtcttgc
actcagctac

tggactatgg

ctccagctaa
atgttaatgt
gggtgaacgt
gtttggataa
atgtatcatt
ctccaatcaa

atcaagctaa

aaggaaaata
aaactgctaa
aacaagaagg
acaatgacgc
ataatgttgt
aaggcactta
atgtaaactt
atgataaagg

tttgacgttc
ctacaaactc
agcagtagca
ggtgaacggc
taataaccca

ccaagaaatt
tgcagttaaa
tgcttcacac
tactaaaact
taaaaatggt
cccatcagaa

cactgaacgc

cttggcacgt
actagcattg
ccaagaaggt
ttttgttaaa
taaattgatc
tagcttggaa
tgaagtaact

atctgtaaaa

300
360
420
480
540
549

60
120
180
240
300
360
420
432

60
120
180
240
300
360
420
480
516



ggtaacaaac
acagttgcta
ttgaaagata
atcgaccttg
ggtctagaaa
aatctagaaa
ttg

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

<400> 136
aacccaactg

136
315
DNA

ggtgaccgtt
cttaaagcag
gaagctatcg

actgcaaaag

caggtaaaga
aaacttggtc
aagataaaac
gaaatggtat
acaaatcata

atggtaaagt

aaccaaaagt
tggctggtgc
atcaatcaga
ctgcttataa

aacttatcaa

cgtacagctt atgag

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

<400> 137
ggcaacaacc caacaattga

137
348
DNA

actgttaaca aaacatgggc
gatgctgtct tcaccttgca
aaagcaacag ctgcaactag
taccgcgtta tcgaacgtgt
gttgtaacca tcaagaacaa
<210>
<211>
<212>
<213>

<400> 138
aacccatcag aaccaaaagt

138
321
DNA

ggaaaagaac gcttggcagg
cgtaaatcag gtgttgcaac
ttggatgctg ctgttaaagc
ggtaaatcag cattggctac

cttgactgaa
tgacggaatt
tgttgcttca
caaatttgaa
catgatctca

aaccattacc

Streptococcus agalactiae

tgaaactcat
acaattcgtt
aggtcaaaaa
caagttgtct

aactaaacaa

Streptococcus agalactiae

aaatgaacca
agtagatggc
agttaaagat
cttcaaacac
tagcggctac

caaagactca

Streptococcus agalactiae

ggtgacttat
agctaccttc
agatgcagaa
ttacaatgat
cgttagtgaa

eolf-seql
cttcctgtta

gcacctgatg
gtatcattga
gtatctggta
gaacgtgttt

aataccaaag

ggtaagaaat
gtgaaaaact
actttagctg
gcaacagacc

gcagattacg

aaagaaggta
aatgaagtga
ggtgacaaat
acttttgaaa
gctccagaat

aatgagccaa

ggacgtaaat
cttgttaaga
aaagctgctg
ttgactaaag

aaacaaaaag
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caccttcaaa
gtgtaaacgt
caaaaacatc
acttctcggg
ctggttacgg
attctgataa

ttgtcaaaac
cagcaggtaa
ctaagaaaat
aaaaaggtga

atgcagcctt

ttccagttga
ataaagcaga
gggtgaatgt
acttggataa
acgtctcatt

ctccaatc

ttgtgaaaac
aagatggcaa
tagattcaac
aaaaacaaga

cttacaatga

gggtgaagta
tgtttacaca
taaaggtaca
taaattcact
aagtgcaata

CCCaacacca

taatgaacaa
ataccttgct
agctttagat
aaaaggaatt

cattgaggct

taagaaaatc
tgaaacagtt
tgattcagct
tgctaaaact

tgtaaatggc

aaataaagat
gtacttggca
taaatcagca
aggtcaagat
tgcctttgtt

120
180
240
300
360
363

60
120
180
240
300
315

60
120
180
240
300
348

60
120
180
240
300



aaagctaact actcatacga a

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

<400>

139
348
DNA

139

Streptococcus agalactiae

ggtaataacc caacggaaga aagtgaacca

aaagtcatta
gctatcttta
gaagcaacaa
taccgcgttg
gttgtgacta
<210>
<211>
<212>
<213>

<400> 140
aacccatcag

140
321
DNA

aacactgaac
cgtaaagcag
ttggatgaag
ggtaaaacag
aaagctaact
<210>
<211>
<212>
<213>

<400> 141
ggtaacaaac

141
369
DNA

actgttagca
cttaaagatg
gaaatcaact
agtggtctga
acaatcacta
acaccactt

<210>
<211>

<212>
<213>

142
321
DNA

aagactgggc
ccttgcaaga
aaccatcacg
tcgaacgtgt

tcaagaacaa

aaccaaaagt
gcttggcagg
gtgcagcaac
ctgttaaagc
cattggctac

actcatatga

caggtaaaaa
aaacttggga
gtggaacagc
taggtaatgg
ctgatagtaa

ctggtgctgg

agtagatggt
aaaacaaacg
ctttgaacat
tagcggctac

caaaaactca

Streptococcus agalactiae

ggtgacttat
agctaccttc
tgctgaagca
ttataacgac
tgttgatcaa

a

Streptococcus agalactiae

agtaaaagaa
caaaggttca
tgttgcctca
tattaaattt
aacatacatg

tagtgcagct

Streptococcus agalactiae

eolf-seql

caagaaggta
acaattactg
gatggtacat
actttcacag
actccagaat

aatgatccaa

ggacgtaaat
ctcgttaaga
aaggcagctg
ttgactaaag

dadacCaaaaag

atcccagtaa
gatttagaga
gtttcattga
acagttactg
atctcagaac

atcaccaata
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ctccagctaa
atgctaatgt
gggtgaacgt
gtttggataa
acgtatcatt

ctccaatc

ttgtgaaaac
aagaaggcaa
taaaaactgc
aaaaacaaga

cttacaatga

caccgtcaaa
atgcgaatgt
caaaaacaac
gagcgtttgc
gtatcgctgg

ctccagattc

ccaagaaatt
tgcagttaaa
tgcttcacac
tgctaaaact

taaaaatggt

aaatcaagct
atacttggca
taaactagca
aggccaagaa

cgcttttgtt

tggcgaaatc
tgtttatacc
accaaatggc
tggtaaattc
ttatggtaat

dagacaaccca

321

60
120
180
240
300
348

60
120
180
240
300
321

60
120
180
240
300
360
369



<400> 142
aatccaactg

gaaacagaac
gcattgaaat
gctcttgacg
aaaggtgaaa
atcgtagctc
<210>
<211>
<212>
<213>

<400> 143
ggtaataaac

143
369
DNA

aaagtcacta
cttaaaaatg
ggtacgatta
ttcaaaggcc
gctattaatg
acgccactt

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

<400> 144
aacccaactc

144
321
DNA

gatgcccgct
cttaaagaag
ttggataatg
ggtacatcag
aaagcacgta
<210>
<211>
<212>
<213>

<400>

145
348
DNA

145

aaccaaaagt
gcttgcaagg
catctgcgac
ctaaaatcgc
cagctaaagc

gtacagctta

ctggtacaga
aaacatgggc
ctactaaaca
atcttggtaa
ttcaaaataa

ttactggtaa

aaccaaaagt
tagctggtgc
atgcagctgt
ccatcaaagc
caaaagaact

cagcttatac

tgtgacacac
tgcacagttc
aatatcagct
agcttacaac
agaaatcaaa

C

Streptococcus agalactiae

tttatcagaa
agcaggtgct
agtcgtagct
aggcatgacc
agcttacact

tgctgttgct

Streptococcus agalactiae

tgaaacacat
acaattcgtt
atcaggagct
ttacaacggt
tatcaacact

a

Streptococcus agalactiae

ggtaacaacc caacaactga aaacgaacca

acagttcgaa agacttgggc agtggatggt

gacgctgtct tcacgttgca agttaaagat

acagcaacag cagcaactga cttcaaatac

eolf-seql
ggtaaaaaat
gttgttaaag
caaacaacag
aaactttcag

actgctcaag

caacctgtga
aataaagcag
tctgtcgcat
tttgaaatca
gtttctgaac

atcaccaata

ggtaagaaat
gtgaaaaatt
caaactgaat
ttgacaaaag

aaacagtcag

caaactggta
aatgaagtga
agtgacaaat

actttcaaaa
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tcgtcaaaac
attcagctgg
cttacacaaa
cagacgatca

acgcttacaa

cacctgaaga
acgctaaagt
tgaccgcagc
caggagcttt
gtgttgcagg

caccagacag

ttgtcaaagt
cagctggtaa
tggcaactgc
cgcagcaaga

cttacgacgc

atccagttaa
ataagggaga
gggtgaatgt
acttggataa

aagttcgact
taaatacctt
tgctaaaact
aaaaggtact

tgcagccttc

tggtgaagtt
tgtctacaca
tgatacaaaa
ctcaggtaca
ttatactaat

tgacaatcca

tggcgatgca
attccttgct
taaaacagac
aggtgctgat

agccttcatc

caaagaaatc
tgaaaaagtt
cgattcagca

tgccaaaact

60
120
180
240
300
321

60
120
180
240
300
360
369

60
120
180
240
300
321

60
120
180
240



taccgtgttg tagaacgtgt tagcggctac

gttgtgacta ttaagaataa caaaaactca

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

<400> 146
aatccatcag

146
324
DNA

ggctctgaac
gcacgtaaat
caactggatg
gatggtaaag
gctaaagcaa
<210>
<211>
<212>
<213>

<400> 147
ggtaataacc

147
348
DNA

aaagtcatta
gctatcttta
gaagcaacaa
taccgcgttg
gttgtgacta
<210>
<211>
<212>
<213>

<400> 148
aacccatcag

148
321
DNA

aacactgaac
cgtaaagcag
ttggatgaag
ggtaaaacag
aaagctaact
<210>
<211>
<212>
<213>

<400>

149
924
DNA

149

aaccaaaagt
gtctagcagg
caggtgttgc
aagctgttaa
cagcattgaa

actactcata

caacggaaga
aagactgggc
ccttgcaaga
aaccatcacg
tcgaacgtgt

tcaagaacaa

aaccaaaagt
gcttggcagg
gtgcagcaac
ctgttaaagc
cattggctac

actcatatga

Streptococcus agalactiae

tgtgacttat
agctactttc
aactaatgaa
agcttataac
tcttattgat

tgaa

Streptococcus agalactiae

aagtgaacca
agtagatggt
aaaacaaacg
ctttgaacat
tagcggctac

caaaaactca

Streptococcus agalactiae

ggtgacttat
agctaccttc
tgctgaagca
ttataacgac
tgttgatcaa

a

Streptococcus agalactiae

eolf-seql

gctccagcect

aatgacccaa

ggacgtaaat
cttgttaaga
gctcacaaag
aaattgacta

gaaaaacaaa

caagaaggta
acaattactg
gatggtacat
actttcacag
actccagaat

aatgatccaa

ggacgtaaat
cttgttaaga
aaggcagctg
ttgactaaag

dadacCaaaaag
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acgtttcatt

ctccaatc

ttgtgaaaac
actcacaaag
cagtaacaga
aagaacaaca

cagcttacaa

ctccagctaa
atgttaatgt
gggtgaacgt
gtttggataa
atgtatcatt

ctccaatc

ttgtgaaaac
aagaaggaaa
taaaaactgc
aaaaacaaga

cttacaatga

tgtgggtgga

aaatcaagat
tcaatacttg
tgctaaagta
agaaagtcaa

tgaagctttt

ccaagaaatt
tgcagttaaa
tgcttcacac
tactaaaact

taaaaatggt

aaatcaagct
atacttggca
taaactagca
aggccaagaa

cgcttttgtt

300
348

60
120
180
240
300
324

60
120
180
240
300
348

60
120
180
240
300
321



ggtaacaaac
acagttgcta
ttgaaagata
atcgaccttg
ggtctagaaa
aatctagaaa
ttgaacccaa
caaggtgacc
gctcttaaag
gatgaagcta
attactgcaa
gctcgtacag
gatcaaggtc
cttgctccag
tcatacataa
cgtgtagaaa
<210>
<211>
<212>
<213>
<400>

150
678
DNA

150

caggtaaaga
aaacttggtc
aagataaaac
gaaatggtat
acaaatcata
atggtaaagt
ctgaaccaaa
gtttggctgg
cagatcaatc
tcgctgctta
aagaacttat
cttatgagtg
aatttgaagt
caggatttgc
caggtggtaa

ataaaaaggt

cttgactgaa
tgacggaatt
tgttgcttca
caaatttgaa
catgatctca
aaccattacc
agttgaaact
tgcacaattc
agaaggtcaa
taacaagttg
caaaactaaa
gataacagat
tacaggtctt
taagttggca
cattgactac

daaca

Streptococcus agalactiae

ggtaacaaac caggtaaaga cttgactgaa

acagttgcta
ttgaaagata
atcgaccttg
ggtctagaaa
aatctagaaa
ttgaacccaa
caaggtgacc
gctcttaaag
gatgaagcta
attactgcaa
gctcgtacag
<210>
<211>

<212>
<213>

151
1506
DNA

aaacttggtc
aagataaaac
gaaatggtat
acaaatcata
atggtaaagt
ctgaaccaaa
gtttggctgg
cagatcaatc
tcgctgctta
aagaacttat

cttatgag

tgacggaatt
tgttgcttca
caaatttgaa
catgatctca
aaccattacc
agttgaaact
tgcacaattc
agaaggtcaa
taacaagttg

Caaaactaaa

Streptococcus agalactiae

eolf-seql
cttcctgtta

gcacctgatg
gtatcattga
gtatctggta
gaacgtgttt
aataccaaag
catggtaaga
gttgtgaaaa
aaaactttag
tctgcaacag
caagcagatt
aaggctagag
gcagacggta
ggtaatatta
gttgctaaca

cttcctgtta
gcacctgatg
gtatcattga
gtatctggta
gaacgtgttt
aataccaaag
catggtaaga
gttgtgaaaa
aaaactttag
tctgcaacag

caagcagatt

Page 148

caccttcaaa
gtgtaaacgt
caaaaacatc
acttctcggg
ctggttacgg
attctgataa
aatttgtcaa
actcagcagg
ctgctaagaa
accaaaaagg
acgatgcagc
ccattaccta
cttacaacct
agtttgtagt

gcCaacCaaaa

caccttcaaa
gtgtaaacgt
caaaaacatc
acttctcggg
ctggttacgg
attctgataa
aatttgtcaa
actcagcagg
ctgctaagaa
accaaaaagg

acgatgcagc

gggtgaagta
tgtttacaca
taaaggtaca
taaattcact
aagtgcaata
cccaacacca
aactaatgaa
taaatacctt
aatagcttta
tgaaaaagga
cttcattgag
cacttcaaac
tgaagaaaca
taatcaaggg

agatgcgaca

gggtgaagta
tgtttacaca
taaaggtaca
taaattcact
aagtgcaata
cccaacacca
aactaatgaa
taaatacctt
aatagcttta
tgaaaaagga

cttcattgag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
924

60
120
180
240
300
360
420
480
540
600
660
678



<400> 151
aatggttccc

aatgaagatg
gaaattgata
cttttgacag
gaaatcggta
gaaaacttgg
cttaaagctt
gatgcccgtg
gctaaaacag
attattgata
gacttgactg
tctgacggaa
actgttgctt
atcaaatttg
tacatgatct
gtaaccatta
aaagttgaaa
ggtgcacaat
tcagaaggtc
tataacaagt
atcaaaacta
tggataacag
gttacaggtc
gctaagttgg
aacattgact
gtaaca
<210>

<211>

<212>

<213>

<400>

152
1260
DNA

152

tcctggetgce
gtgttgttgc
aaaactttgc
ctggcgcaaa
aagttgttcc
tttggacaga
caggaactac
gtttcacatt
ctgatattga
atccagaatc
aacttcctgt
ttgcacctga
cagtatcatt
aagtatctgg
cagaacgtgt
ccaataccaa
ctcatggtaa
tcgttgtgaa
aaaaaacttt
tgtctgcaac
aacaagcaga
ataaggctag
ttgcagacgg
caggtaatat
acgttgctaa

ttcaaaagcg
tgatgcccat
taaaacaaac
ttatggtaat
ttatgaagtt
tataatgtca
agaaactttt
aaaattcaca
atttacattg
caatgatatc
tacaccttca
tggtgtaaac
gacaaaaaca
taacttctcg
ttctggttac
agattctgat
gaaatttgtc
aaactcagca
agctgctaag
agaccaaaaa
ttacgatgca
agccattacc
tacttacaac
taagtttgta

cagcCaaccaa

Streptococcus agalactiae

aatggttccc tcctggctgc ttcaaaagcg

aatgaagatg gtgttgttgc tgatgcccat

gaaattgata aaaactttgc taaaacaaac

cttttgacag ctggcgcaaa ttatggtaat

eolf-seql

gttccagtta
gtttatccaa
gatttgacag
tatgcacgtg
aaaacaaaaa
aatggtttga
gctaaggata
gctgatggat
acttatagtg
aaattgtcgt
aagggtgaag
gttgtttaca
tctaaaggta
ggtaaattca
ggaagtgcaa
aacccaacac
aaaactaatg
ggtaaatacc
aaaatagctt
ggtgaaaaag
gccttcattg
tacacttcaa
cttgaagaaa
gttaatcaag

aaagatgcga

gttccagtta
gtttatccaa
gatttgacag

tatgcacgtg
Page 149

acatcactct
agaacactga
cattgacaga
acaaagcaac
ttcacaaagg
caatgggttc
cagactatga
tgggcaaatt
ctactgttaa
atggtaacaa
taacagttgc
cattgaaaga
caatcgacct
ctggtctaga
taaatctaga
cattgaaccc
aacaaggtga
ttgctcttaa
tagatgaagc
gaattactgc
aggctcgtac
acgatcaagg
cacttgctcc
ggtcatacat
cacgtgtaga

acatcactct
agaacactga
cattgacaga

dCaaagcaac

tccattggta
agaaaaacca
tgttaataga
tgctactgct
ttctaaatac
aactgttagc
acttagcatt
ggaaaaagca
tggtcaagca
accaggtaaa
taaaacttgg
taaagataaa
tggaaatggt
aaacaaatca
aaatggtaaa
aactgaacca
ccgtttggct
agcagatcaa
tatcgctgct
aaaagaactt
agcttatgag
tcaatttgaa
agcaggattt
aacaggtggt

aaataaaaag

tccattggta
agaaaaacca
tgttaataga
tgctactgct

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1506

60
120
180
240



gaaatcggta
gaaaacttgg
cttaaagctt
gatgcccgtg
gctaaaacag
attattgata
gacttgactg
tctgacggaa
actgttgctt
atcaaatttg
tacatgatct
gtaaccatta
aaagttgaaa
ggtgcacaat
tcagaaggtc
tataacaagt
atcaaaacta
<210>
<211>
<212>
<213>
<400>

153
927
DNA

153

aagttgttcc
tttggacaga
caggaactac
gtttcacatt
ctgatattga
atccagaatc
aacttcctgt
ttgcacctga
cagtatcatt
aagtatctgg
cagaacgtgt
ccaataccaa
ctcatggtaa
tcgttgtgaa
aaaaaacttt
tgtctgcaac

aacaagcaga

ttatgaagtt
tataatgtca
agaaactttt
aaaattcaca
atttacattg
caatgatatc
tacaccttca
tggtgtaaac
gacaaaaaca
taacttctcg
ttctggttac
agattctgat
gaaatttgtc
aaactcagca
agctgctaag
agaccaaaaa

ttacgatgca

Streptococcus agalactiae

ggcaacaacc caacaattga aaatgaacca

actgttaaca
gatgctgtct
aaagcaacag
taccgcgtta
gttgtaacca
ccaaaagtgg
ttggcaggag
gttgcaacag
gttaaagctt
ttggctaccg
tcatacgaat

aaaggtcaat

aaacatgggc
tcaccttgca
ctgcaactag
tcgaacgtgt
tcaagaacaa
tgacttatgg
ctaccttcct
atgcagaaaa
acaatgattt
ttagtgaaaa
gggttgaaga
ttgaaattac

agtagatggc
agttaaagat
cttcaaacac
tagcggctac
caaagactca
acgtaaattt
tgttaagaaa
agctgctgta
gactaaagaa
acaaaaagct
taaaaatgct

tggcttgact

eolf-seql
aaaacaaaaa
aatggtttga
gctaaggata
gctgatggat
acttatagtg
aaattgtcgt
aagggtgaag
gttgtttaca
tctaaaggta
ggtaaattca
ggaagtgcaa
aacccaacac
aaaactaatg
ggtaaatacc
aaaatagctt
ggtgaaaaag
gccttcattg

aaagaaggta
aatgaagtga
ggtgacaaat
acttttgaaa
gctccagaat
aatgagccaa
gtgaaaacaa
gatggcaagt
gattcaacta
aaacaagaag
tacaatgatg
aagaatgttg
gaaggtcaat

Page 150

ttcacaaagg
caatgggttc
cagactatga
tgggcaaatt
ctactgttaa
atggtaacaa
taacagttgc
cattgaaaga
caatcgacct
ctggtctaga
taaatctaga
cattgaaccc
aacaaggtga
ttgctcttaa
tagatgaagc
gaattactgc
aggctcgtac

ttccagttga
ataaagcaga
gggtgaatgt
acttggataa
acgtctcatt
ctccaatcaa
ataaagatgg
acttggcacg
aatcagcatt
gtcaagatgg
cctttgttaa
ttaaattgat

actcattgga

ttctaaatac
aactgttagc
acttagcatt
ggaaaaagca
tggtcaagca
accaggtaaa
taaaacttgg
taaagataaa
tggaaatggt
aaacaaatca
aaatggtaaa
aactgaacca
ccgtttggct
agcagatcaa
tatcgctgct
aaaagaactt

agcttatgag

taagaaaatc
tgaaacagtt
tgattcagct
tgctaaaact
tgtaaatggc
cccatcagaa
aaaagaacgc
taaatcaggt
ggatgctgct
taaatcagca
agctaactac
ttctaacgat

dgaaacCacCaa

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260

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



gcaccaactg gttatgctaa attatcaggt

tacagtaaag gttctgctca agatattgag

caacaagtta tcaataagaa ggttact

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

<400> 154
ggcaacaacc

154
669
DNA

actgttaaca
gatgctgtct
aaagcaacag
taccgcgtta
gttgtaacca
ccaaaagtgg
ttggcaggag
gttgcaacag
gttaaagctt
ttggctaccg
tcatacgaa

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

<400> 155
gatggttcta

155
1455
DNA

aacgacaatg
caagtagata
gggactgtct
aaaggttcag
aacaacgata
gtagcagatg
aaagccgcaa
tctgctgtcg
acaattgaaa
acatgggcag

accttgcaag

caacaattga
aaacatgggc
tcaccttgca
ctgcaactag
tcgaacgtgt
tcaagaacaa
tgacttatgg
ctaccttcct
atgcagaaaa
acaatgattt
ttagtgaaaa

tcttggctga
gtgttgttaa
agaacttcgc
cagcatctgt
actataagaa
ttgctgtaac
accaaggttt
aaacaaaaga
ttgaagttct
atgaaccaaa
tagatggcaa
ttaaagatgg

Streptococcus agalactiae

aaatgaacca
agtagatggc
agttaaagat
cttcaaacac
tagcggctac
caaagactca
acgtaaattt
tgttaagaaa
agctgctgta
gactaaagaa

acCaaaaagct

Streptococcus agalactiae

ttcaaaagca
agacgctcac
agataaagaa
tggtgatgtt
attaatctgg
attggatggt
ccgeccttgtce
tgttgaaatc
agaaaccaat
agaaggtatt
tgaagtgaat
tgacaaatgg

eolf-seql
gatgtttcgt

tatacccaag

aaagaaggta
aatgaagtga
ggtgacaaat
acttttgaaa
gctccagaat
aatgagccaa
gtgaaaacaa
gatggcaagt
gattcaacta
aaacaagaag

tacaatgatg

gttccagtta
gtttatccaa
cttgattatg
aaaaaatacc
accgatagca
gcaactcttg
ttgactgaca
aagatcactt
gatgttaaat
ccagttgata
aaagcagatg
gtgaatgttg

Page 151

ttaatgttaa

gttctaaaac

ttccagttga
ataaagcaga
gggtgaatgt
acttggataa
acgtctcatt
ctccaatcaa
ataaagatgg
acttggcacg
aatcagcatt
gtcaagatgg
cctttgttaa

aaatcactct
agaacactga
cgaacaacaa
atgttggaac
tgaccaaagg
atgctacaaa
aaggtcttga
actcagctac
tggactacgg
agaaaatcac
aaacagttga

attcagctaa

tgctacttca

taaagatgca

taagaaaatc
tgaaacagtt
tgattcagct
tgctaaaact
tgtaaatggc
cccatcagaa
aaaagaacgc
taaatcaggt
ggatgctgct
taaatcagca

agctaactac

tccattggta
aacaaaacca
aaaagacaaa
aaaaatcctt
tttgactttc
ttacaaactt
agcagtggca
tttgaacggt
caacaaccca
tgttaacaaa
tgctgtcttc

agcaacagct

840
900
927

60
120
180
240
300
360
420
480
540
600
660
669

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



gcaactagct
gaacgtgtta
aagaacaaca
acttatggac
accttccttg
gcagaaaaag
aatgatttga
agtgaaaaac
gttgaagata
gaaattactg
tatgctaaat
tctgctcaag
aataagaagg
<210>
<211>
<212>
<213>

<400> 156
gatggttcta

156
1197
DNA

aacgacaatg
caagtagata
gggactgtct
aaaggttcag
aacaacgata
gtagcagatg
aaagccgcaa
tctgctgtcg
acaattgaaa
acatgggcag
accttgcaag
gcaactagct
gaacgtgtta
aagaacaaca
acttatggac
accttccttg

gcagaaaaag

tcaaacacac
gcggctacgc
aagactcaaa
gtaaatttgt
ttaagaaaga
ctgctgtaga
ctaaagaaaa
aaaaagctta
aaaatgctaa
gcttgactga
tatcaggtga
atattgagta
ttact

tcttggctga
gtgttgttaa
agaacttcgc
cagcatctgt
actataagaa
ttgctgtaac
accaaggttt
aaacaaaaga
ttgaagttct
atgaaccaaa
tagatggcaa
ttaaagatgg
tcaaacacac
gcggctacgce
aagactcaaa
gtaaatttgt
ttaagaaaga

ctgctgtaga

ttttgaaaac
tccagaatac
tgagccaact
gaaaacaaat
tggcaagtac
ttcaactaaa
acaagaaggt
caatgatgcc
gaatgttgtt
aggtcaatac
tgtttcgttt

tacccaaggt

Streptococcus agalactiae

ttcaaaagca
agacgctcac
agataaagaa
tggtgatgtt
attaatctgg
attggatggt
ccgecttgtce
tgttgaaatc
agaaaccaat
agaaggtatt
tgaagtgaat
tgacaaatgg
ttttgaaaac
tccagaatac
tgagccaact
gaaaacaaat
tggcaagtac

ttcaactaaa

eolf-seql
ttggataatg

gtctcatttg
ccaatcaacc
aaagatggaa
ttggcacgta
tcagcattgg
caagatggta
tttgttaaag
aaattgattt
tcattggaag
aatgttaatg

tctaaaacta

gttccagtta
gtttatccaa
cttgattatg
aaaaaatacc
accgatagca
gcaactcttg
ttgactgaca
aagatcactt
gatgttaaat
ccagttgata
aaagcagatg
gtgaatgttg
ttggataatg
gtctcatttg
ccaatcaacc
aaagatggaa
ttggcacgta

tcagcattgg
Page 152

ctaaaactta
taaatggcgt
catcagaacc
aagaacgctt
aatcaggtgt
atgctgctgt
aatcagcatt
ctaactactc
ctaacgataa
aaacacaagc
ctacttcata

aagatgcaca

aaatcactct
agaacactga
cgaacaacaa
atgttggaac
tgaccaaagg
atgctacaaa
aaggtcttga
actcagctac
tggactacgg
agaaaatcac
aaacagttga
attcagctaa
ctaaaactta
taaatggcgt
catcagaacc
aagaacgctt
aatcaggtgt
atgctgctgt

ccgcgttatc
tgtaaccatc
aaaagtggtg
ggcaggagct
tgcaacagat
taaagcttac
ggctaccgtt
atacgaatgg
aggtcaattt
accaactggt
cagtaaaggt

acaagttatc

tccattggta
aacaaaacca
aaaagacaaa
aaaaatcctt
tttgactttc
ttacaaactt
agcagtggca
tttgaacggt
caacaaccca
tgttaacaaa
tgctgtcttc
agcaacagct
ccgcgttatc
tgtaaccatc
aaaagtggtg
ggcaggagct
tgcaacagat

taaagcttac

780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1455

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

1020
1080



aatgatttga ctaaagaaaa acaagaaggt

agtgaaaaac aaaaagctta caatgatgcc

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

<400>

157
927
DNA

157

Streptococcus agalactiae

ggtaataacc caacggaaga aagtgaacca

aaagtcatta
gctatcttta
gaagcaacaa
taccgcgttg
gttgtgacta
ccaaaagtgg
ttggcaggag
gcagcaactg
gttaaagctt
ttggctactg
tcatatgaat
ggtggtcaat
gcaccagcag
tatagcaaag
caacaagttc
<210>
<211>
<212>
<213>

<400> 158
ggtaataacc

158
669
DNA

aaagtcatta
gctatcttta
gaagcaacaa
taccgcgttg
gttgtgacta
ccaaaagtgg
ttggcaggag
gcagcaactg

aagactgggc
ccttgcaaga
aaccatcacg
tcgaacgtgt
tcaagaacaa
tgacttatgg
ctaccttcct
ctgaagcaaa
ataacgactt
ttgatcaaaa
gggttgcaga
ttgaaattac
gttatgcgac
gggctacaac

dadacCaaadaa

caacggaaga
aagactgggc
ccttgcaaga
aaccatcacg
tcgaacgtgt
tcaagaacaa
tgacttatgg
ctaccttcct

ctgaagcaaa

agtagatggt
aaaacaaacg
ctttgaacat
tagcggctac
caaaaactca
acgtaaattt
cgttaagaaa
ggcagctgta
gactaaagaa
acaaaaagct
taaaaaggct
tggtttggat
attgtcaggt
tgacatcgca

agtaacc

Streptococcus agalactiae

aagtgaacca
agtagatggt
aaaacaaacg
ctttgaacat
tagcggctac
caaaaactca
acgtaaattt
cgttaagaaa

ggcagctgta

eolf-seql
caagatggta
tttgttaaag

caagaaggta
acaattactg
gatggtacat
actttcacag
actccagaat
aatgatccaa
gtgaaaacaa
gaaggcaaat
aaaactgcta
aaacaagaag
tacaatgacg
gataatgttg
aaaggcactt
gatgtaaact
tatgataaag

caagaaggta
acaattactg
gatggtacat
actttcacag
actccagaat
aatgatccaa
gtgaaaacaa
gaaggcaaat

aaaactgcta
Page 153

aatcagcatt

Ctaactactc

ctccagctaa
atgctaatgt
gggtgaacgt
gtttggataa
acgtatcatt
ctccaatcaa
atcaagctaa
acttggcacg
aactagcatt
gccaagaagg
cttttgttaa
ttaaattgat
atggcttgga
ttgaagtaac
gctctgtaaa

ctccagctaa
atgctaatgt
gggtgaacgt
gtttggataa
acgtatcatt
ctccaatcaa
atcaagctaa
acttggcacg

aactagcatt

ggctaccgtt

atacgaa

ccaagaaatt
tgcagttaaa
tgcttcacac
tgctaaaact
taaaaatggt
cccatcagaa
cactgaacgc
taaagcaggt
ggatgaagct
taaaacagca
agctaactac
ctctaacgcc
agaaactcaa
tgccacatca

aaaagatgcc

ccaagaaatt
tgcagttaaa
tgcttcacac
tgctaaaact
taaaaatggt
cccatcagaa
cactgaacgc
taaagcaggt
ggatgaagct

1140
1197

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
927

60
120
180
240
300
360
420
480
540



gttaaagctt ataacgactt gactaaagaa

ttggctactg ttgatcaaaa acaaaaagct

tcatatgaa

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

<400> 159
aacggttcta

159
1455
DNA

aacaaccaag
caagtagata
ggtgttgtct
aaaggctcag
aacaacaacg
gtaacagatg
gcagctgcaa
tccactactg
acggaagaaa
gactgggcag
ttgcaagaaa
ccatcacgct
gaacgtgtta
aagaacaaca
acttatggac
accttcctcg
gaagcaaagg
aacgacttga
gatcaaaaac
gttgcagata
gaaattactg
tatgcgacat
gctacaactg
aacaaaaaag
<210> 160

<211> 1197
<212> DNA

tcttggctga
gtgttgttaa
agaactttgc
cagcgacagt
actataagaa
ttaaagtaac
accaaggttt
aagacaaaga
ttgaaattcc
gtgaaccaca
tagatggtac
aacaaacgga
ttgaacatac
gcggctacac
aaaactcaaa
gtaaatttgt
ttaagaaaga
cagctgtaaa
ctaaagaaaa
aaaaagctta
aaaaggctga
gtttggataa
tgtcaggtga
acatcgcata

taacc

Streptococcus agalactiae

ttcaaaagca
agatgctcac
agataaagat
tggtgacaaa
actggtttgg
attggatggt
ccgtcttgec
tgttgaaatc
agaaaccaat
agaaggtact
aattactgat
tggtacatgg
tttcacaggt
tccagaatac
tgatccaact
gaaaacaaat
aggcaaatac
aactgctaaa
acaagaaggc
caatgacgct
taatgttgtt
aggcacttat
tgtaaacttt

tgataaaggc

eolf-seql
aaacaagaag

tacaatgacg

gttccagtta
atttatccaa
cttgattata
aaagaataca
actgatagca
gaagattttc
ttgaatgcaa
aagatcactt
gatgttaaat
ccagctaacc
gctaatgttg
gtgaacgttg
ttggataatg
gtatcattta
ccaatcaacc
caagctaaca
ttggcacgta
ctagcattgg
caagaaggta
tttgttaaag
aaattgatct
ggcttggaag
gaagtaactg

tctgtaaaaa

Page 154

gccaagaagg

cttttgttaa

aaatcactct
agaatactga
ctgacaaccg
tagttggaac
tgactaaagg
ctgttttaaa
caggtcttgc
actcagctac
tggactatgg
aagaaattaa
cagttaaagc
cttcacacga
ctaaaactta
aaaatggtgt
catcagaacc
ctgaacgctt
aagcaggtgc
atgaagctgt
aaacagcatt
ctaactactc
ctaacgccgg
aaactcaagc
ccacatcata

aagatgccca

taaaacagca

agctaactac

gccattggta
aacaaaacca
aaaagacaaa
aaaaattctt
tttgacgttc
ctacaaactc
agcagtagca
ggtgaacggc
taataaccca
agtcattaaa
tatctttacc
agcaacaaaa
ccgcgttgtc
tgtgactatc
aaaagtggtg
ggcaggagct
agcaactgct
taaagcttat
ggctactgtt
atatgaatgg
tggtcaattt
accagcaggt
tagcaaaggg

acaagttcaa

600
660
669

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

1020
1080
1140
1200
1260
1320
1380
1440
1455



<213> Streptococcus agalactiae

<400> 160
aacggttcta

aacaaccaag
caagtagata
ggtgttgtct
aaaggctcag
aacaacaacg
gtaacagatg
gcagctgcaa
tccactactg
acggaagaaa
gactgggcag
ttgcaagaaa
ccatcacgct
gaacgtgtta
aagaacaaca
acttatggac
accttcctcg
gaagcaaagg
aacgacttga
gatcaaaaac
S11s
<212>
<213>
<400>

161
948
DNA

161

tcttggctga
gtgttgttaa
agaactttgc
cagcgacagt
actataagaa
ttaaagtaac
accaaggttt
aagacaaaga
ttgaaattcc
gtgaaccaca
tagatggtac
aacaaacgga
ttgaacatac
gcggctacac
aaaactcaaa
gtaaatttgt
ttaagaaaga
cagctgtaaa
ctaaagaaaa

aaaaagctta

ttcaaaagca
agatgctcac
agataaagat
tggtgacaaa
actggtttgg
attggatggt
ccgtcttgcec
tgttgaaatc
agaaaccaat
agaaggtact
aattactgat
tggtacatgg
tttcacaggt
tccagaatac
tgatccaact
gaaaacaaat
aggcaaatac
aactgctaaa
acaagaaggc

caatgacgct

Streptococcus agalactiae

ggtaacaaac caggtaaaaa agtaaaagaa

actgttagca
cttaaagatg
gaaatcaact
agtggtctga
acaatcacta
acaccactta
agttcgactg

aaataccttg

aaacttggga
gtggaacagc
taggtaatgg
ctgatagtaa
ctggtgctgg
atccaactga
aaacagaacg

cattgaaatc

caaaggttca
tgttgcctca
tattaaattt
aacatacatg
tagtgcagct
accaaaagtt
cttgcaaggt

atctgcgaca

eolf-seql

gttccagtta
atttatccaa
cttgattata
aaagaataca
actgatagca
gaagattttc
ttgaatgcaa
aagatcactt
gatgttaaat
ccagctaacc
gctaatgttg
gtgaacgttg
ttggataatg
gtatcattta
ccaatcaacc
caagctaaca
ttggcacgta
ctagcattgg
caagaaggta

tttgttaaag

atcccagtaa
gatttagaga
gtttcattga
acagttactg
atctcagaac
atcaccaata
gtgacacacg
gcacagttcg

atatcagctc
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aaatcactct
agaatactga
ctgacaaccg
tagttggaac
tgactaaagg
ctgttttaaa
caggtcttgc
actcagctac
tggactatgg
aagaaattaa
cagttaaagc
cttcacacga
ctaaaactta
aaaatggtgt
catcagaacc
ctgaacgctt
aagcaggtgc
atgaagctgt
aaacagcatt

Cctaactactc

caccgtcaaa
atgcgaatgt
caaaaacaac
gagcgtttgc
gtatcgctgg
ctccagattc
gtaaaaaatt
ttgttaaaga

daadcCaacagc

gccattggta
aacaaaacca
aaaagacaaa
aaaaattctt
tttgacgttc
ctacaaactc
agcagtagca
ggtgaacggc
taataaccca
agtcattaaa
tatctttacc
agcaacaaaa
ccgcgttgtc
tgtgactatc
aaaagtggtg
ggcaggagct
agcaactgct
taaagcttat
ggctactgtt

atatgaa

tggcgaaatc
tgtttatacc
accaaatggc
tggtaaattc
ttatggtaat
agacaaccca
cgtcaaaaca
ttcagctggt

ttacacaaat

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

1020
1080
1140
1197

60
120
180
240
300
360
420
480
540



gctaaaactg
aaaggtacta
gcagccttca
gttgttaaag
gattataaac
gatttcaaag
agcagcaata
<210>
<211>
<212>
<213>

<400> 162
ggtaacaaac

162
693
DNA

actgttagca
cttaaagatg
gaaatcaact
agtggtctga
acaatcacta
acaccactta
agttcgactg
aaataccttg
gctaaaactg
aaaggtacta
gcagccttca
<210>
<211>
<212>
<213>

<400> 163
ggtgacaaag

163
1521
DNA

aacgaagaag
caaatcgaca
attgcaggtg
atcggtcaag
aaccttgctt
gaagcatcgt
ggtttcactt

ctcttgacgc
aaggtgaaac
tcgtagctcg
tgacttcaaa
ttgaagaaac
ttggaaacag

aaaaagacgc

caggtaaaaa
aaacttggga
gtggaacagc
taggtaatgg
ctgatagtaa
ctggtgctgg
atccaactga
aaacagaacg
cattgaaatc
ctcttgacgc
aaggtgaaac

tcgtagctcg

ttcttgctga
gaattgtcgt
aaaactttgc
gggcagacta
aaatccctta
gggtcgatac
caggctcttt

tgaaattcac

taaaatcgca
agctaaagca
tacagcttac
cgctgacggt
acaagctcca
ctcaaaagca

tcaacgcata

Streptococcus agalactiae

agtaaaagaa
caaaggttca
tgttgcctca
tattaaattt
aacatacatg
tagtgcagct
accaaaagtt
cttgcaaggt
atctgcgaca
taaaatcgca
agctaaagca

tacagcttac

Streptococcus agalactiae

ctcaaaagct
ggacgctgaa
taaagcaaat
cgacaaatat
cgaagttaaa
catgtcaaat
tgtagaaggt
agatacaggt

eolf-seql
gcttacaaca

gaaatcaaaa
gagtgggtaa
caatttgaag
gctggttacg
gacgactcag

gaaaaCaaaa

atcccagtaa
gatttagaga
gtttcattga
acagttactg
atctcagaac
atcaccaata
gtgacacacg
gcacagttcg
atatcagctc
gcttacaaca

gaaatcaaaa

gag

gtcccagtga
gtgtatccaa
aaattgttga
caggcagaaa
acaaaaatcc
ggtttgacaa
acagattaca

ttgactaagc
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aactttcagc
ctgctcaaga
ctaataaaga
ttagcggtct
ctaaattagc
gtaacattga
aagtgact

caccgtcaaa
atgcgaatgt
caaaaacaac
gagcgtttgc
gtatcgctgg
ctccagattc
gtaaaaaatt
ttgttaaaga
aaacaacagc
aactttcagc

ctgctcaaga

aaatcactct
agaatacaga
atgacagtga
aagcaaaagc
aaaaagggtc
tgggtaacac
atgttgaacg

tacaaaaaga

agacgatcaa
cgcttacaat
agatgctaac
tgcaactggt
aggtgatgtt
ttacactgct

tggcgaaatc
tgtttatacc
accaaatggc
tggtaaattc
ttatggtaat
agacaaccca
cgtcaaaaca
ttcagctggt
ttacacaaat
agacgatcaa

cgcttacaat

tcctttgtat
agaagcacca
taattcagct
tactgctgaa
taaatacaaa
tgttaactta
tgatgaccgt

agcggaaaca

600
660
720
780
840
900
948

60
120
180
240
300
360
420
480
540
600
660
693

60
120
180
240
300
360
420
480



caagctgttg
aagccagaaa
gaaatcccag
tcagatttag
tcagtttcat
tttacagtta
atgatctcag
gctatcacca
gttgtgacac
ggtgcacagt
acaatatcag
gcagcttaca
gcagaaatca
tacgagtggg
ggtcaatttg
ccagctggtt
gcagacgact
atagaaaaca
<210>
<211>
<212>
<213>

<400> 164
ggtgacaaag

164
1263
DNA

aacgaagaag
caaatcgaca
attgcaggtg
atcggtcaag
aaccttgctt
gaagcatcgt
ggtttcactt
caagctgttg
aagccagaaa
gaaatcccag
tcagatttag
tcagtttcat

aattcacatt
gcaatgatat
taacaccgtc
agaatgcgaa
tgacaaaaac
ctggagcgtt
aacgtatcgc
atactccaga
acggtaaaaa
tcgttgttaa
ctcaaacaac
acaaactttc
aaactgctca
taactaataa
aagttagcgg
acgctaaatt
caggtaacat

aaaaagtgac

ttcttgctga
gaattgtcgt
aaaactttgc
gggcagacta
aaatccctta
gggtcgatac
caggctcttt
tgaaattcac
aattcacatt
gcaatgatat
taacaccgtc
agaatgcgaa

tgacaaaaac

gacatatagc
caaacttcaa
aaatggcgaa
tgttgtttat
aacaccaaat
tgctggtaaa
tggttatggt
ttcagacaac
attcgtcaaa
agattcagct
agcttacaca
agcagacgat
agacgcttac
agaagatgct
tcttgcaact
agcaggtgat
tgattacact
t

Streptococcus agalactiae

ctcaaaagct
ggacgctgaa
taaagcaaat
cgacaaatat
cgaagttaaa
catgtcaaat
tgtagaaggt
agatacaggt
gacatatagc
caaacttcaa
aaatggcgaa
tgttgtttat

aacaccaaat

eolf-seql
gcaacagtta

tacggtaaca
atcactgtta
acccttaaag
ggcgaaatca
ttcagtggtc
aatacaatca
ccaacaccac
acaagttcga
ggtaaatacc
aatgctaaaa
caaaaaggta
aatgcagcct
aacgttgtta
ggtgattata
gttgatttca

gctagcagca

gtcccagtga
gtgtatccaa
aaattgttga
caggcagaaa
acaaaaatcc
ggtttgacaa
acagattaca
ttgactaagc
gcaacagtta
tacggtaaca
atcactgtta
acccttaaag

ggcgaaatca
Page 157

acggtgcggc
aaccaggtaa
gcaaaacttg
atggtggaac
acttaggtaa
tgactgatag
ctactggtgc
ttaatccaac
ctgaaacaga
ttgcattgaa
ctgctcttga
ctaaaggtga
tcatcgtagc
aagtgacttc
aacttgaaga
aagttggaaa

ataaaaaaga

aaatcactct
agaatacaga
atgacagtga
aagcaaaagc
aaaaagggtc
tgggtaacac
atgttgaacg
tacaaaaaga
acggtgcggc
aaccaggtaa
gcaaaacttg
atggtggaac
acttaggtaa

tattgatgac
aaaagtaaaa
ggacaaaggt
agctgttgcc
tggtattaaa
taaaacatac
tggtagtgca
tgaaccaaaa
acgcttgcaa
atcatctgcg
cgctaaaatc
aacagctaaa
tcgtacagct
aaacgctgac
aacacaagct
cagctcaaaa

cgctcaacgc

tcctttgtat
agaagcacca
taattcagct
tactgctgaa
taaatacaaa
tgttaactta
tgatgaccgt
agcggaaaca
tattgatgac
aaaagtaaaa
ggacaaaggt
agctgttgcc
tggtattaaa

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1521

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



tttacagtta
atgatctcag
gctatcacca
gttgtgacac
ggtgcacagt
acaatatcag
gcagcttaca
gcagaaatca
tac

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

<400> 165
ggtaataaac

165
933
DNA

aaagtcacta
cttaaaaatg
ggtacgatta
ttcaaaggcc
gctattaatg
acgccactta
ggcgatgcag
ttccttgctc
aaaacagact
ggtgctgatg
gccttcatca
ttcacttcaa
cttgaagaaa
gttggacacg
aatgcacaaa
<210>
<211>
<212>
<213>
<400>

166
690
DNA

166

ctggagcgtt
aacgtatcgc
atactccaga
acggtaaaaa
tcgttgttaa
ctcaaacaac
acaaactttc

aaactgctca

ctggtacaga
aaacatgggc
ctactaaaca
atcttggtaa
ttcaaaataa
ttactggtaa
acccaactca
atgcccgcett
ttaaagaaga
tggataatgc
gtacatcagc
aagcacgtac
ataatcaagg
ctcttgcacc
attcttacac

aagttttcaa

tgctggtaaa
tggttatggt
ttcagacaac
attcgtcaaa
agattcagct
agcttacaca
agcagacgat

agacgcttac

Streptococcus agalactiae

tttatcagaa
agcaggtgct
agtcgtagct
aggcatgacc
agcttacact
tgctgttgct
accaaaagtt
agctggtgca
tgcagctgta
catcaaagct
aaaagaactt
agcttataca
tcaatttgaa
agcaggttat
aagtggtgac

taaaaaagta

Streptococcus agalactiae

ggtaataaac ctggtacaga tttatcagaa

aaagtcacta aaacatgggc agcaggtgct

eolf-seql
ttcagtggtc
aatacaatca
ccaacaccac
acaagttcga
ggtaaatacc
aatgctaaaa
caaaaaggta

aatgcagcct

caacctgtga
aataaagcag
tctgtcgcat
tttgaaatca
gtttctgaac
atcaccaata
gaaacacatg
caattcgttg
tcaggagctc
tacaacggtt
atcaacacta
tgggtagatg
gttactggtc
gctaaattgt
atcaagtaca

acc

caacctgtga

aataaagcag
Page 158

tgactgatag
ctactggtgc
ttaatccaac
ctgaaacaga
ttgcattgaa
ctgctcttga
ctaaaggtga
tcatcgtagc

cacctgaaga
acgctaaagt
tgaccgcagc
caggagcttt
gtgttgcagg
caccagacag
gtaagaaatt
tgaaaaattc
aaactgaatt
tgacaaaagc
aacagtcagc
aaaaaactaa
ttgaagtagg
caggcgacat

agacagatga

cacctgaaga

acgctaaagt

taaaacatac
tggtagtgca
tgaaccaaaa
acgcttgcaa
atcatctgcg
cgctaaaatc
aacagctaaa

tcgtacagct

tggtgaagtt
tgtctacaca
tgatacaaaa
ctcaggtaca
ttatactaat
tgacaatcca
tgtcaaagtt
agctggtaaa
ggcaactgct
gcagcaagaa
ttacgacgca
agctattacc
ttcttacaaa
tgagtttaca

tgctagcaac

tggtgaagtt

tgtctacaca

840
900
960
1020
1080
1140
1200
1260
1263

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
933

60
120



cttaaaaatg
ggtacgatta
ttcaaaggcc
gctattaatg
acgccactta
ggcgatgcag
ttccttgctc
aaaacagact
ggtgctgatg
gccttcatca
<210>
<211>
<212>
<213>

<400> 167
aatggttccc

167
1512
DNA

agcaaagatg
gaagtagaca
cttaaggctg
atcggtaaag
aaactggttt
gcagtttcag
gaccgtggtt
aaagcatctg
attgacaacc
ttatcagaac
gcaggtgcta
gtcgtagctt
ggcatgacct
gcttacactg
gctgttgcta
ccaaaagttg
gctggtgcac
gcagctgtat

atcaaagctt

ctactaaaca
atcttggtaa
ttcaaaataa
ttactggtaa
acccaactca
atgcccgett
ttaaagaaga
tggataatgc
gtacatcagc

aagcacgtac

tcttagcagc
gtgttgttaa
agaacttcgc
gtgcagacta
ttatccctta
ggaccgatac
ggactacaac
tcacattgaa
atgttgaatt
cagaagtcaa
aacctgtgac
ataaagcaga
ctgtcgcatt
ttgaaatcac
tttctgaacg
tcaccaatac
aaacacatgg
aattcgttgt
caggagctca

acaacggttt

agtcgtagct
aggcatgacc
agcttacact
tgctgttgct
accaaaagtt
agctggtgca
tgcagctgta
catcaaagct
aaaagaactt

agcttataca

Streptococcus agalactiae

ttcaaaagca
agatgcacac
taaaacaaac
caaaaactat
cgaagttaaa
catgtcaaat
aactttcatt
attcaaagct
tacattgact
tgacatcaaa
acctgaagat
cgctaaagtt
gaccgcagct
aggagctttc
tgttgcaggt
accagacagt
taagaaattt
gaaaaattca
aactgaattg

gacaaaagcg

eolf-seql

tctgtcgcat
tttgaaatca
gtttctgaac
atcaccaata
gaaacacatg
caattcgttg
tcaggagctc
tacaacggtt

atcaacacta

gttccggtga
gtttatccaa
gatttgacag
tcagcgacta
acaaaagttc
ggtttgacaa
aaagatatag
actggattgg
tataaagcta
ttggactatg
ggtgaagtta
gtctacacac
gatacaaaag
tcaggtacat
tatactaatg
gacaatccaa
gtcaaagttg
gctggtaaat
gcaactgcta
cagcaagaag
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tgaccgcagc
caggagcttt
gtgttgcagg
caccagacag
gtaagaaatt
tgaaaaattc
aaactgaatt
tgacaaaagc

aacagtcagc

aaatcactct
agaacactga
ctctcaaaga
aagctactgt
ttaaaggttc
tgggtgatga
attacactct
acaaattgga
ctgttaatgg
gtaataaacc
aagtcactaa
ttaaaaatgc
gtacgattaa
tcaaaggcct
ctattaatgt
cgccacttaa
gcgatgcaga
tccttgctct

aaacagactt

gtgctgatgg

tgatacaaaa
ctcaggtaca
ttatactaat
tgacaatcca
tgtcaaagtt
agctggtaaa
ggcaactgct
gcagcaagaa

ttacgacgca

tccattggta
aacaaaacca
cgctactctt
aacagctgaa
taaatacgaa
tgttaacctt
tagcattgat
agaagcagct
ccaagcaatt
tggtacagat
aacatgggca
tactaaacaa
tcttggtaaa
tcaaaataaa
tactggtaat
cccaactcaa
tgcccgctta
taaagaagat
ggataatgcc

tacatcagca

180
240
300
360
420
480
540
600
660
690

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

1020
1080
1140
1200



aaagaactta
gcttatacat
caatttgaag
gcaggttatg
agtggtgaca
aaaaaagtaa
<210>
<211>
<212>
<213>

<400> 168
aatggttccc

168
1269
DNA

agcaaagatg
gaagtagaca
cttaaggctg
atcggtaaag
aaactggttt
gcagtttcag
gaccgtggtt
aaagcatctg
attgacaacc
ttatcagaac
gcaggtgcta
gtcgtagcett
ggcatgacct
gcttacactg
gctgttgcta
ccaaaagttg
gctggtgcac
gcagctgtat
atcaaagctt
aaagaactta
gcttataca

Sin

<212>
<213>

169
930
DNA

tcaacactaa
gggtagatga
ttactggtct
ctaaattgtc
tcaagtacaa

CccC

tcttagcagc
gtgttgttaa
agaacttcgc
gtgcagacta
ttatccctta
ggaccgatac
ggactacaac
tcacattgaa
atgttgaatt
cagaagtcaa
aacctgtgac
ataaagcaga
ctgtcgcatt
ttgaaatcac
tttctgaacg
tcaccaatac
aaacacatgg
aattcgttgt
caggagctca
acaacggttt

tcaacactaa

acagtcagct
aaaaactaaa
tgaagtaggt
aggcgacatt
gacagatgat

Streptococcus agalactiae

ttcaaaagca
agatgcacac
taaaacaaac
caaaaactat
cgaagttaaa
catgtcaaat
aactttcatt
attcaaagct
tacattgact
tgacatcaaa
acctgaagat
cgctaaagtt
gaccgcagct
aggagctttc
tgttgcaggt
accagacagt
taagaaattt
gaaaaattca
aactgaattg
gacaaaagcg

acagtcagct

Streptococcus agalactiae

eolf-seql
tacgacgcag

gctattacct
tcttacaaac
gagtttacag

gctagcaaca

gttccggtga
gtttatccaa
gatttgacag
tcagcgacta
acaaaagttc
ggtttgacaa
aaagatatag
actggattgg
tataaagcta
ttggactatg
ggtgaagtta
gtctacacac
gatacaaaag
tcaggtacat
tatactaatg
gacaatccaa
gtcaaagttg
gctggtaaat
gcaactgcta
cagcaagaag

tacgacgcag

Page 160

ccttcatcaa
tcacttcaaa
ttgaagaaac
ttggacacga

atgcacaaaa

aaatcactct
agaacactga
ctctcaaaga
aagctactgt
ttaaaggttc
tgggtgatga
attacactct
acaaattgga
ctgttaatgg
gtaataaacc
aagtcactaa
ttaaaaatgc
gtacgattaa
tcaaaggcct
ctattaatgt
cgccacttaa
gcgatgcaga
tccttgctct
aaacagactt
gtgctgatgg
ccttcatcaa

agcacgtaca
taatcaaggt
tcttgcacca
ttcttacaca

agttttcaat

tccattggta
aacaaaacca
cgctactctt
aacagctgaa
taaatacgaa
tgttaacctt
tagcattgat
agaagcagct
ccaagcaatt
tggtacagat
aacatgggca
tactaaacaa
tcttggtaaa
tcaaaataaa
tactggtaat
cccaactcaa
tgcccgctta
taaagaagat
ggataatgcc
tacatcagca

agcacgtaca

1260
1320
1380
1440
1500
1512

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

1020
1080
1140
1200
1260
1269



<400> 169
ggtaacaacc

acagttcgaa
gacgctgtct
acagcaacag
taccgtgttg
gttgtgacta
ccaaaagttg
ctagcaggag
ggtgttgcaa
gctgttaaag
gcattgaatc
tactcatatg
acagctggta
caagcaccaa
tcgtatagcg
gcacaaaaag
<210>
<211>
<212>
<213>

<400> 170
ggtaacaacc

170
672
DNA

acagttcgaa
gacgctgtct
acagcaacag
taccgtgttg
gttgtgacta
ccaaaagttg
ctagcaggag
ggtgttgcaa
gctgttaaag
gcattgaatc
tactcatatg

<210> 171
<211> 1458

caacaactga
agacttgggc
tcacgttgca
cagcaactga
tagaacgtgt
ttaagaataa
tgacttatgg
ctactttcct
ctaatgaagc
cttataacaa
ttattgatga
aatgggttgt
aatttgaaat
caggttatgc
aaggggcttc

ttgtcaacaa

caacaactga
agacttgggc
tcacgttgca
cagcaactga
tagaacgtgt
ttaagaataa
tgacttatgg
ctactttcct
ctaatgaagc
cttataacaa
ttattgatga

aa

aaacgaacca
agtggatggt
agttaaagat
cttcaaatac
tagcggctac
caaaaactca
acgtaaattt
tgttaagaac
tcacaaagca
attgactaaa
aaaacaaaca
agataaaaac
tacaggtttg
taaattgtca
aaatgatatt

aaaagtaaca

Streptococcus agalactiae

aaacgaacca
agtggatggt
agttaaagat
cttcaaatac
tagcggctac
caaaaactca
acgtaaattt
tgttaagaac
tcacaaagca
attgactaaa

ddaacCaaaca

eolf-seql

caaactggta
aatgaagtga
agtgacaaat
actttcaaaa
gctccagcect
aatgacccaa
gtgaaaacaa
tcacaaagtc
gtaacagatg
gaacaacaag
gcttacaatg
gctgcaaacg
aatgcaggcg
agtgatgtat

gcatacgata

caaactggta
aatgaagtga
agtgacaaat
actttcaaaa
gctccagect
aatgacccaa
gtgaaaacaa
tcacaaagtc
gtaacagatg
gaacaacaag

gcttacaatg

Page 161

atccagttaa
ataagggaga
gggtgaatgt
acttggataa
acgtttcatt
ctccaatcaa
atcaagatgg
aatacttggc
ctaaagtaca
aaagtcaaga
aagcttttgc
ttgttaaatt
agtatagttt
catttaaagt

aagactccgg

atccagttaa
ataagggaga
gggtgaatgt
acttggataa
acgtttcatt
ctccaatcaa
atcaagatgg
aatacttggc
ctaaagtaca
aaagtcaaga

aagcttttgce

caaagaaatc
tgaaaaagtt
cgattcagca
tgccaaaact
tgtgggtgga
tccatcagaa
ctctgaacgt
acgtaaatca
actggatgaa
tggtaaagca
taaagcaaac
gatttctaat
ggaagagact
aaatgataca

taaaacagat

caaagaaatc
tgaaaaagtt
cgattcagca
tgccaaaact
tgtgggtgga
tccatcagaa
ctctgaacgt
acgtaaatca
actggatgaa
tggtaaagca

taaagcaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
930

60
120
180
240
300
360
420
480
540
600
660
672



<212> DNA

<213> Streptococcus agalactiae

<400> 171
ggtggggcca

aacaaggatg
caaattgaca
ggtactatat
aaaggatctg
aacaacgatg
gtagctgatg
gaagctgcaa
tctactgtcg
acaactgaaa
acttgggcag
acgttgcaag
gcaactgact
gaacgtgtta
aagaataaca
acttatggac
actttccttg
aatgaagctc
tataacaaat
attgatgaaa
tgggttgtag
tttgaaatta
ggttatgcta
ggggcttcaa
gtcaacaaaa
<210>
<211>
<212>
<213>
<400>

172
1200
DNA

172

tcttggctga
gtgttgttaa
agaactttgc
cagcaactgt
actataaaaa
ttactgtaac
accaaggttt
aaacaaaaga
ttgaaaagtc
acgaaccaca
tggatggtaa
ttaaagatag
tcaaatacac
gcggctacgc
aaaactcaaa
gtaaatttgt
ttaagaactc
acaaagcagt
tgactaaaga
aacaaacagc
ataaaaacgc
caggtttgaa
aattgtcaag
atgatattgc

aagtaaca

ttcaaaagcg
agatgcacac
tgataaaaat
tggtgatgtt
attagtttgg
attggatggt
ccgtcttgtc
tgttgaaatc
agaaaataat
aactggtaat
tgaagtgaat
tgacaaatgg
tttcaaaaac
tccagcctac
tgacccaact
gaaaacaaat
acaaagtcaa
aacagatgct
acaacaagaa
ttacaatgaa
tgcaaacgtt
tgcaggcgag
tgatgtatca

atacgataaa

Streptococcus agalactiae

ggtggggcca tcttggctga ttcaaaagcg

aacaaggatg gtgttgttaa agatgcacac

caaattgaca agaactttgc tgataaaaat

ggtactatat cagcaactgt tggtgatgtt

eolf-seql

gttccagtga
gtctatccaa
cttgattata
aaaaaatata
accgatagca
gcaaattttg
ttgaatgcaa
aaaatcaact
gatgtcaaac
ccagttaaca
aagggagatg
gtgaatgtcg
ttggataatg
gtttcatttg
ccaatcaatc
caagatggct
tacttggcac
aaagtacaac
agtcaagatg
gcttttgcta
gttaaattga
tatagtttgg
tttaaagtaa
gactccggta

gttccagtga
gtctatccaa
cttgattata

aaaaaatata
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aaatcactct
agaacactga
ttaacaacca
ctgttgggac
tgacgaaagg
aacaatcaaa
caggtctttc
attcagctac
tagattatgg
aagaaatcac
aaaaagttga
attcagcaac
ccaaaactta
tgggtggagt
catcagaacc
ctgaacgtct
gtaaatcagg
tggatgaagc
gtaaagcagc
aagcaaacta
tttctaatac
aagagactca
atgatacatc

aaacagatgc

aaatcactct
agaacactga
ttaacaacca

ctgttgggac

tccattgata
aacaaaaccg
aaaagacaaa
aaaaatcctt
attgacgttt
ttacacctta
taaagtagca
agtaaacggt
taacaaccca
agttcgaaag
cgctgtcttc
agcaacagca
ccgtgttgta
tgtgactatt
aaaagttgtg
agcaggagct
tgttgcaact
tgttaaagct
attgaatctt
ctcatatgaa
agctggtaaa
agcaccaaca
gtatagcgaa

acCaaaaagtt

tccattgata
aacaaaaccg
aaaagacaaa

aaaaatcctt

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

1020
1080
1140
1200
1260
1320
1380
1440
1458

60
120
180
240



aaaggatctg
aacaacgatg
gtagctgatg
gaagctgcaa
tctactgtcg
acaactgaaa
acttgggcag
acgttgcaag
gcaactgact
gaacgtgtta
aagaataaca
acttatggac
actttccttg
aatgaagctc
tataacaaat
attgatgaaa
S11s
<212>
<213>
<400>

173
927
DNA

173

actataaaaa
ttactgtaac
accaaggttt
aaacaaaaga
ttgaaaagtc
acgaaccaca
tggatggtaa
ttaaagatag
tcaaatacac
gcggctacgc
aaaactcaaa
gtaaatttgt
ttaagaactc
acaaagcagt
tgactaaaga

daCaaacagc

attagtttgg
attggatggt
ccgtcttgtc
tgttgaaatc
agaaaataat
aactggtaat
tgaagtgaat
tgacaaatgg
tttcaaaaac
tccagcctac
tgacccaact
gaaaacaaat
acaaagtcaa
aacagatgct
acaacaagaa

ttacaatgaa

Streptococcus agalactiae

ggtaataacc caacggaaga aagtgaacca

aaagtcatta
gctatcttta
gaagcaacaa
taccgcgttg
gttgtgacta
ccaaaagtgg
ttggcaggag
gcagcaactg
gttaaagctt
ttggctactg
tcatatgaat
ggtggtcaat

gcaccagcag

aagactgggc
ccttgcaaga
aaccatcacg
tcgaacgtgt
tcaagaacaa
tgacttatgg
ctaccttcct
ctgaagcaaa
ataacgactt
ttgatcaaaa
gggttgcaga
ttgaaattac
gttatgcgac

agtagatggt
aaaacaaacg
ctttgaacat
tagcggctac
caaaaactca
acgtaaattt
tgttaagaaa
ggcagctgta
gactaaagaa
acaaaaagct
taaaaaggct
tggtttggat
attgtcaggt

eolf-seql
accgatagca
gcaaattttg
ttgaatgcaa
aaaatcaact
gatgtcaaac
ccagttaaca
aagggagatg
gtgaatgtcg
ttggataatg
gtttcatttg
ccaatcaatc
caagatggct
tacttggcac
aaagtacaac
agtcaagatg
gcttttgcta

caagaaggta
acaattactg
gatggtacat
actttcacag
actccagaat
aatgatccaa
gtgaaaacaa
gaaggaaaat
aaaactgcta
aaacaagaag
tacaatgacg
gataatgttg
aaaggcactt

gatgtaaact
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tgacgaaagg
aacaatcaaa
caggtctttc
attcagctac
tagattatgg
aagaaatcac
aaaaagttga
attcagcaac
ccaaaactta
tgggtggagt
catcagaacc
ctgaacgtct
gtaaatcagg
tggatgaagc
gtaaagcagc

aagcaaacta

ctccagctaa
atgttaatgt
gggtgaacgt
gtttggataa
atgtatcatt
ctccaatcaa
atcaagctaa
acttggcacg
aactagcatt
gccaagaagg
cttttgttaa
ttaaattgat
atagcttgga
ttgaagtaac

attgacgttt
ttacacctta
taaagtagca
agtaaacggt
taacaaccca
agttcgaaag
cgctgtcttc
agcaacagca
ccgtgttgta
tgtgactatt
aaaagttgtg
agcaggagct
tgttgcaact
tgttaaagct
attgaatctt

ctcatatgaa

ccaagaaatt
tgcagttaaa
tgcttcacac
tactaaaact
taaaaatggt
cccatcagaa
cactgaacgc
taaagcaggt
ggatgaagct
taaaacagca
agctaactac
ctctaacgcc
agaaactcaa

tgccacatca

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200

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



tatagcaaag gggctacaac tgacatcgca

caacaagttc aaaacaaaaa agtaacc

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

<400> 174
ggtaataacc

174
669
DNA

aaagtcatta
gctatcttta
gaagcaacaa
taccgcgttg
gttgtgacta
ccaaaagtgg
ttggcaggag
gcagcaactg
gttaaagctt
ttggctactg
tcatatgaa

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

<400> 175
aacggttcta

175
1455
DNA

aacaaccaag
caagtagata
ggtgttgtct
aaaggctcag
aacaacaacg
gtaacagatg
gctgctgcaa
tccactactg
acggaagaaa
gactgggcag
ttgcaagaaa

ccatcacgct

caacggaaga
aagactgggc
ccttgcaaga
aaccatcacg
tcgaacgtgt
tcaagaacaa
tgacttatgg
ctaccttcct
ctgaagcaaa
ataacgactt

ttgatcaaaa

tcttggctga
gtgttgttaa
agaactttgc
cagcgacagt
actataagaa
ttaaagtaac
accaaggttt
aagacaaaga
ttgaagttcc
gtgaaccaca
tagatggtac
aacaaacgga

ttgaacatac

Streptococcus agalactiae

aagtgaacca
agtagatggt
aaaacaaacg
ctttgaacat
tagcggctac
caaaaactca
acgtaaattt
tgttaagaaa
ggcagctgta
gactaaagaa

acaaaaagct

Streptococcus agalactiae

ttcaaaagca
agatgctcac
agataaagat
tggtgacaaa
actggtttgg
attggatggt
ccgtcttgec
tgttgaaatc
agaaaccaat
agaaggtact
aattactgat
tggtacatgg
tttcacaggt

eolf-seql
tatgataaag

caagaaggta
acaattactg
gatggtacat
actttcacag
actccagaat
aatgatccaa
gtgaaaacaa
gaaggaaaat
aaaactgcta
aaacaagaag

tacaatgacg

gttccagtta
atttatccaa
cttgattata
aaagaataca
actgatagca
aaagattttc
ttgaatgcaa
aagatcactt
gatgttaaat
ccagctaacc
gttaatgttg
gtgaacgttg
ttggataata

Page 164

gatctgtaaa

ctccagctaa
atgttaatgt
gggtgaacgt
gtttggataa
atgtatcatt
ctccaatcaa
atcaagctaa
acttggcacg
aactagcatt
gccaagaagg

cttttgttaa

aaatcactct
agaatactga
ctgacaaccg
tagttggaac
tgactaaagg
ctgttttaaa
caggtcttgc
actcagctac
tggactatgg
aagaaattaa
cagttaaagc
cttcacacga

ctaaaactta

aaaagatgcc

ccaagaaatt
tgcagttaaa
tgcttcacac
tactaaaact
taaaaatggt
cccatcagaa
cactgaacgc
taaagcaggt
ggatgaagct
taaaacagca

agctaactac

gccattggta
aacaaaacca
aaaagacaaa
aaaaattctt
tttgacgttc
ctacaaactc
agcagtagca
ggtgaacggc
taataaccca
agtcattaaa
tatctttacc
agcaacaaaa

ccgcgttgtc

900
927

60
120
180
240
300
360
420
480
540
600
660
669

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



gaacgtgtta
aagaacaaca
acttatggac
accttccttg
gaagcaaagg
aacgacttga
gatcaaaaac
gttgcagata
gaaattactg
tatgcgacat
gctacaactg
aacaaaaaag
<210>
<211>
<212>
<213>

<400> 176
aacggttcta

176
1197
DNA

aacaaccaag
caagtagata
ggtgttgtct
aaaggctcag
aacaacaacg
gtaacagatg
gctgctgcaa
tccactactg
acggaagaaa
gactgggcag
ttgcaagaaa
ccatcacgct
gaacgtgtta
aagaacaaca
acttatggac
accttccttg
gaagcaaagg

aacgacttga

gcggctacac
aaaactcaaa
gtaaatttgt
ttaagaaaga
cagctgtaaa
ctaaagaaaa
aaaaagctta
aaaaggctga
gtttggataa
tgtcaggtga
acatcgcata

taacc

tcttggctga
gtgttgttaa
agaactttgc
cagcgacagt
actataagaa
ttaaagtaac
accaaggttt
aagacaaaga
ttgaagttcc
gtgaaccaca
tagatggtac
aacaaacgga
ttgaacatac
gcggctacac
aaaactcaaa
gtaaatttgt
ttaagaaaga
cagctgtaaa

Ctaaagaaaa

tccagaatat
tgatccaact
gaaaacaaat
aggaaaatac
aactgctaaa
acaagaaggc
caatgacgct
taatgttgtt
aggcacttat
tgtaaacttt

tgataaagga

Streptococcus agalactiae

ttcaaaagca
agatgctcac
agataaagat
tggtgacaaa
actggtttgg
attggatggt
ccgtcttgcec
tgttgaaatc
agaaaccaat
agaaggtact
aattactgat
tggtacatgg
tttcacaggt
tccagaatat
tgatccaact
gaaaacaaat
aggaaaatac
aactgctaaa

acaagaaggc

eolf-seql
gtatcattta

ccaatcaacc
caagctaaca
ttggcacgta
ctagcattgg
caagaaggta
tttgttaaag
aaattgatct
agcttggaag
gaagtaactg

tctgtaaaaa

gttccagtta
atttatccaa
cttgattata
aaagaataca
actgatagca
aaagattttc
ttgaatgcaa
aagatcactt
gatgttaaat
ccagctaacc
gttaatgttg
gtgaacgttg
ttggataata
gtatcattta
ccaatcaacc
caagctaaca
ttggcacgta
ctagcattgg

caagaaggta
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aaaatggtgt
catcagaacc
ctgaacgctt
aagcaggtgc
atgaagctgt
aaacagcatt
ctaactactc
ctaacgccgg
aaactcaagc
ccacatcata

aagatgccca

aaatcactct
agaatactga
ctgacaaccg
tagttggaac
tgactaaagg
ctgttttaaa
caggtcttgc
actcagctac
tggactatgg
aagaaattaa
cagttaaagc
cttcacacga
ctaaaactta
aaaatggtgt
catcagaacc
ctgaacgctt
aagcaggtgc
atgaagctgt

aaacagcatt

tgtgactatc
aaaagtggtg
ggcaggagct
agcaactgct
taaagcttat
ggctactgtt
atatgaatgg
tggtcaattt
accagcaggt
tagcaaaggg

acaagttcaa

gccattggta
aacaaaacca
aaaagacaaa
aaaaattctt
tttgacgttc
ctacaaactc
agcagtagca
ggtgaacggc
taataaccca
agtcattaaa
tatctttacc
agcaacaaaa
ccgcgttgtc
tgtgactatc
aaaagtggtg
ggcaggagct
agcaactgct
taaagcttat
ggctactgtt

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1455

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

1020
1080
1140



eolf-seql

gatcaaaaac aaaaagctta caatgacgct tttgttaaag ctaactactc atatgaa 1197

<210> 177
<211> 554
<212> PRT
<213> Streptococcus agalactiae

<400> 177
%et Lys Leu Ser Eys Lys Leu Leu Phe igr Ala Ala val Leu Igr Met

val Ala Gly ggr Thr val Glu Pro gg] Ala GIn Phe Ala ggr Gly Met

Ser Ile val Arg Ala Ala Glu val Ser GIn Glu Arg Pro Ala Lys Thr
35 40 45

Thr g81 Asn Ile Tyr Lys %gu Gln Ala Asp Ser E%r Lys Ser Glu Ile

Thr Ser Asn Gly Gly Ile Glu Asn Lys Asp Gly Glu val Ile Ser Asn
65 70 75 80

Tyr Ala Lys Leu g}y Asp Asn val Lys SAy Leu Gln Gly val g}n Phe

Lys Arg Tyr Lys vVal Lys Thr Asp Ile Ser val Asp Glu Leu Lys Lys
100 105 110

Leu Thr Thr val Glu Ala Ala Asp Ala Lys val Gly Thr Ile Leu Glu
115 120 125

Glu Gly val Ser Leu Pro GIn Lys Thr Asn Ala Gln Gly Leu val val
130 135 140

Asp Ala Leu Asp Ser Lys Ser Asn val Arg Tyr Leu Tyr val Glu Asp
145 150 155 160

Leu Lys Asn Ser Pro Ser Asn Ile Thr Lys Ala Tyr Ala val Pro Phe
165 170 175

val Leu Glu Leu Pro val Ala Asn Ser Thr Gly Thr Gly Phe Leu Ser
180 185 190

Glu Ile Asn Ile Tyr Pro Lys Asn Vval val Thr Asp Glu Pro Lys Thr
195 200 205

Asp Lys Asp Val Lys Lys Leu Gly GIn Asp Asp Ala Gly Tyr Thr Ile
210 215 220

Gly Glu Glu Phe Lys Trp Phe Leu Lys Ser Thr Ile Pro Ala Asn Leu
225 230 235 240
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eolf-seql

Gly Asp Tyr Glu Lys Phe Glu Ile Thr 928 Lys Phe Ala Asp Gly Leu

Thr Tyr Lys Ser val Gly Lys Ile Lys Ile Gly Ser Lys Thr Leu Asn
260 265 270

Arg Asp Glu His Tyr Thr Ile Asp Glu Pro Thr val Asp Asn Gln Asn
275 280 285

Thr Leu Lys Ile Thr Phe Lys Pro Glu Lys Phe Lys Glu Ile Ala Glu
290 295 300

Leu Leu Lys Gly Met Thr Leu val Lys Asn GIn Asp Ala Leu Asp Lys
305 310 315 320

Ala Thr Ala Asn Thr Asp Asp Ala Ala Phe Leu Glu Ile Pro val Ala
325 330 335

Ser Thr Ile Asn Glu Lys Ala val Leu Gly Lys Ala Ile Glu Asn Thr
340 345 350

Phe Glu Leu GIn Tyr Asp His Thr Pro Asp Lys Ala Asp Asn Pro Lys
355 360 365

Pro Ser Asn Pro Pro Arg Lys Pro Glu val His Thr Gly Gly Lys Arg
370 375 380

Phe val Lys Lys Asp Ser Thr Glu Thr Gln Thr Leu Gly Gly Ala Glu
385 390 395 400

Phe Asp Leu Leu Ala Ser Asp Gly Thr Ala val Lys Trp Thr Asp Ala
405 410 415

Leu Ile Lys Ala Asn Thr Asn Lys Asn Tyr Ile Ala Gly Glu Ala val
420 425 430

Thr Gly GIn Pro Ile Lys Leu Lys Ser His Thr Asp Gly Thr Phe Glu
435 440 445

Ile Lys Gly Leu Ala Tyr Ala val Asp Ala Asn Ala Glu Gly Thr Ala
450 455 460

val Thr Tyr Lys Leu Lys Glu Thr Lys Ala Pro Glu Gly Tyr val Ile
465 470 475 480

Pro Asp Lys Glu Ile Glu Phe Thr val Ser Gln Thr Ser Tyr Asn Thr
485 490 495

Lys Pro Thr Asp Ile Thr val Asp Ser Ala Asp Ala Thr Pro Asp Thr
500 505 510
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Ile LYs Asn Ash Lys
515

Thr Ala Ile Phe val

530

Lys Gly Met Lys Arg

545

<210> 178
<211> 517
<212> PRT
<213> Streptococcus

<400> 178
?1a Glu val ser §1n

Lys Leu

Ile Glu

Asp Asn

50

Lys Thr

Ala Ala

Pro Gln

Lys Ser

sSer Asn

130

val Ala
145

Pro Lys

Lys Leu

Gln

Asn

35

val

Asp

Asp

Lys

Asn

115

Ile

Asn

Asn

Gly

Ala

20

Lys

Lys

Ile

Ala

Thr

100

val

Thr

Ser

val

Gln
180

Asp

Asp

Gly

Ser

Arg

Lys

Thr

val

165

Asp

Arg Pro Ser

520

Ala Ile Gly

535

Arg Thr Lys

550

agalactiae

Glu Arg Pro

Ser

Gly

Leu

val

70

val

Ala

TYyr

Ala

Asp

TYyr

Glu

Gln

55

Asp

Gly

Gln

Leu

Tyr

Thr

Asp

Ala

Lys

val

40

Gly

Glu

Thr

Gly

Tyr

Ala

Gly

Glu

Gly

eolf-seql

Ile Pro Asn Thr ggg Gly Ile Gly

Ala

Asp

Ala

Ser

25

Ile

val

Leu

Ile

Leu

105

val

val

Phe

Pro

Ala val Met Ala Phe Ala val

Asn

Ser

Gln

Lys

Leu

90

val

Glu

Pro

Leu

Lys

Thr

Page

Thr

Ile

Asn

Phe

Lys

Glu

val

Asp

Phe

Ser

155

Thr

Ile

168

540

Thr

Thr

Tyr

Glu

Asp

Leu

val

140

Glu

Asp

Gly

val

ser

Ala

45

Arg

Thr

Gly

Ala

Lys

Leu

Ile

Lys

Glu

Asn

Asn

30

Lys

Tyr

Thr

val

Leu

110

Asn

Glu

Asn

Asp

Glu
190

Ile

15

Gly

Leu

Lys

val

ser

95

Asp

ser

Leu

Ile

val

175

Phe

Tyr

Gly

Gly

val

Glu

80

Leu

ser

Pro

Pro

TYyr

Lys

Lys



Trp

Phe

Gly

Thr

Phe

Thr

Asp

305

Asp

Arg

ser

ser

Thr

385

Lys

Tyr

Lys

Glu

Phe

Glu

210

Lys

Ile

Lys

Leu

His

Lys

Thr

370

Asn

Leu

Ala

Glu

Phe
450

Leu

195

Ile

Ile

Asp

Pro

val

275

Ala

val

Thr

Pro

Glu

355

Gly

Lys

Lys

val

Thr

435

Thr

Lys

Thr

Lys

Glu

Glu

260

Lys

Ala

Leu

Pro

Glu

340

Thr

Thr

Asn

Ser

Lys

val

Ser

Asp

Ile

Pro

245

Lys

Asn

Phe

Gly

Asp

325

val

Gln

Ala

TYyr

His

405

Ala

Ala

Ser

Thr

Lys

Phe

Gln

Leu

Lys

His

Thr

val

Ile

390

Thr

Asn

Pro

Gln

Ile

Phe

215

Ser

val

Lys

Asp

Glu

295

Ala

Ala

Thr

Leu

Lys

375

Ala

Asp

Ala

Glu

Thr
455

Pro

200

Ala

Lys

Asp

Glu

Ala

280

Ile

Ile

Asp

Gly

Gly

Trp

Gly

Gly

Glu

eolf-seql

Ala Asn Leu Gly Asp

Asp

Thr

Asn

Ile

265

Leu

Pro

Glu

Asn

Gly

Gly

Thr

Glu

Thr

Gly

TYyr

Tyr

Gly

Leu

Gln

250

Ala

Asp

val

Asn

Pro

330

Lys

Ala

Asp

Ala

Phe

410

Thr

val

Asn

Page

Leu

Asn

235

Asn

Glu

Lys

Ala

Thr

315

Lys

Arg

Glu

Ala

val

395

Glu

Ala

Ile

Thr

169

Thr

220

Arg

Thr

Leu

Ala

ser

300

Phe

Pro

Phe

Phe

Leu

380

Thr

Ile

val

Pro

Lys

205

Tyr

Asp

Leu

Leu

Thr

285

Thr

Glu

ser

val

Asp

365

Ile

Gly

Lys

Thr

Tyr
Lys
Glu
Lys
Lys
Ala
Ile
Leu
Asn
Lys
350
Leu
Lys
Gln
Gly
Tyr
430
Lys

Thr

Glu

Ser

His

Ile

255

Gly

Asn

Asn

Gln

Pro

335

Lys

Leu

Ala

Pro

Leu

415

Lys

Glu

Asp

Lys
val
Tyr
240
Thr
Met
Thr

Glu

Asp
Ala
Asn
Ile
400
Ala
Leu

Ile

Ile



Thr val Asp Ser Ala

465

Arg Pro Ser Ile Pro

485

Ala Ile Gly Ala Ala
500

Arg Thr Lys Asp Asn

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

<400>

515

179
525
PRT
Streptococcus

179

¥et Lys Leu Ser Lys
5

val

ser

Thr

Thr

65

Tyr

Lys

Leu

Glu

Asp

Leu

val

Ala

Ile

val

50

ser

Ala

Arg

Thr

Lys

Leu

Gly

val

35

Asn

Asn

Lys

Tyr

Thr

115

val

Leu

Asn

Glu

Ser

20

Arg

Ile

Gly

Leu

Lys

val

Ser

Asp

Ser

Leu
180

Thr

Ala

Tyr

Gly

Gly

85

val

Glu

Leu

Ser

Pro

165

Pro

eolf-seql
Asp Ala Thr Pro Asp Thr Ile Lys Asn
470 475

Asn Thr Gly Gly ﬁgg Gly Thr Ala Ile

val Met Ala Phe Ala val Lys Gly Met
505 510

agalactiae

Lys Leu Leu Phe igr Ala Ala val Leu

val Glu Pro val Ala GIn Phe Ala Thr
25 30

Ala Glu val ser Gln Glu Arg Pro Ala
40 45

Lys Leu GIn Ala Asp Ser Tyr Lys Ser
55 60

ITe Glu Asn Lys Asp Gly Glu val Ile
70 75

Asp Asn val Lys SAy Leu Gln Gly val

Lys Thr Asp Ile Ser val Asp Glu Leu
105 110

Ala Ala Asp Ala Lys val Gly Thr Ile
120 125

Pro Gln Lys Thr Asn Ala Gln Gly Leu
135 140

Lys Ser Asn val Arg Tyr Leu Tyr Vval
150 155

Ser Asn Ile Thr Lys Ala Tyr Ala val

val Ala Asn Ser Thr Gly Thr Gly Phe
185 190

Page 170

Asn
Phe

495

Lys

Thr

15

Gly

Lys

Glu

Ser

Gln

95

Lys

Leu

val

Glu

Pro

175

Leu

Lys

val

Arg

Met

Met

Thr

Ile

Asn

80

Phe

Lys

Glu

val

Asp

Phe

ser



eolf-seql

Glu Ile Asn Ile Tyr Pro Lys Asn Vval val Thr Asp Glu Pro Lys Thr
195 200 205

Asp Lys Asp Val Lys Lys Leu Gly GIn Asp Asp Ala Gly Tyr Thr Ile
210 215 220

Gly Glu Glu Phe Lys Trp Phe Leu Lys Ser Thr Ile Pro Ala Asn Leu
225 230 235 240

Gly Asp Tyr Glu Lys Phe Glu Ile Thr Asp Lys Phe Ala Asp Gly Leu
245 250 255

Thr Tyr Lys Ser val Gly Lys Ile Lys Ile Gly Ser Lys Thr Leu Asn
260 265 270

Arg Asp Glu His Tyr Thr Ile Asp Glu Pro Thr val Asp Asn Gln Asn
275 280 285

Thr Leu Lys Ile Thr Phe Lys Pro Glu Lys Phe Lys Glu Ile Ala Glu
290 295 300

Leu Leu Lys Gly Met Thr Leu val Lys Asn GIn Asp Ala Leu Asp Lys
305 310 315 320

Ala Thr Ala Asn Thr Asp Asp Ala Ala Phe Leu Glu Ile Pro val Ala
325 330 335

Ser Thr Ile Asn Glu Lys Ala val Leu Gly Lys Ala Ile Glu Asn Thr
340 345 350

Phe Glu Leu GIn Tyr Asp His Thr Pro Asp Lys Ala Asp Asn Pro Lys
355 360 365

Pro Ser Asn Pro Pro Arg Lys Pro Glu val His Thr Gly Gly Lys Arg
370 375 380

Phe val Lys Lys Asp Ser Thr Glu Thr Gln Thr Leu Gly Gly Ala Glu
385 390 395 400

Phe Asp Leu Leu Ala Ser Asp Gly Thr Ala val Lys Trp Thr Asp Ala
405 410 415

Leu Ile Lys Ala Asn Thr Asn Lys Asn Tyr Ile Ala Gly Glu Ala val
420 425 430

Thr Gly GIn Pro Ile Lys Leu Lys Ser His Thr Asp Gly Thr Phe Glu
435 440 445

Ile Lys Gly Leu Ala Tyr Ala val Asp Ala Asn Ala Glu Gly Thr Ala
450 455 460
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val Thr Tyr
465

Pro Asp Lys

Lys Pro Thr

Ile Lys Asn
515

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

<400>

180
520
PRT

180

¥et Lys Leu Ser Lys

val Ala Gly

val
35

Ser Ile

val
50

Thr Asn

Thr
65

sSer Asn

Tyr Ala Lys

Lys Arg Tyr

Thr
115

Leu Thr

Glu val

Asp Leu

Leu Lys Asn

Lys

Glu

500

Asn

Ser

20

Arg

Ile

Gly

Leu

Lys

val

Ser

Asp

Ser

Leu

Ile

485

Ile

Lys

Streptococcus

5

Thr

Ala

Tyr

Gly

Gly

85

val

Glu

Leu

Ser

Pro
165

Lys Glu Thr
470

Glu Phe Thr
Thr val Asp

Arg Pro Ser
520

agalactiae

Lys Leu Leu

val Glu Pro

val
40

Ala Glu

Leu Gln

55

Lys

Ile Glu

70

Asn

Asp Asn val

Lys Thr Asp

Ala Ala

Gln
135

Pro Lys

Lys Ser Asn

Ser Asn Ile

eolf-seql

Lys Ala Pro Glu

val
ser

505

Ile

Phe

val

25

Ser

Ala

Lys

Lys

Ile

105

Ala

Thr

val

Thr

ser
490
Ala

Pro

Ser

10

Ala

Gln

Asp

Asp

Gly

90

Ser

Lys

Asn

Arg

475

Gln

Asp

Asn

Ala

Gln

Glu

ser

Gly

75

Leu

val

val

Ala

TYr

155

Ala

172

Thr

Ala

Thr

Ala

Phe

Arg

TYr

60

Glu

Gln

Asp

Gly

Gln

140

Leu

TYyr

Gly

ser

Thr

Gly

val

Ala

Pro

45

Lys

val

Gly

Glu

Thr

125

Gly

Tyr

Ala

Tyr

Tyr

Pro
510

Leu

Thr

30

Ala

Ser

Ile

val

Leu

110

Ile

Leu

val

val

val
Asn

495

Asp

Thr

15

Gly

Lys

Glu

Ser

Gln

95

Lys

Leu

val

Glu

Pro
175

Ile
480
Thr

Thr

Met

Met

Thr

Ile

Asn

80

Phe

Lys

Glu

val



eolf-seql
val Leu Glu Leu Pro val Ala Asn Ser Thr Gly Thr Gly Phe Leu Ser
180 185 190

Glu Ile Asn Ile Tyr Pro Lys Asn Vval val Thr Asp Glu Pro Lys Thr
195 200 205

Asp Lys Asp Val Lys Lys Leu Gly GIn Asp Asp Ala Gly Tyr Thr Ile
210 215 220

Gly Glu Glu Phe Lys Trp Phe Leu Lys Ser Thr Ile Pro Ala Asn Leu
225 230 235 240

Gly Asp Tyr Glu Lys Phe Glu Ile Thr Asp Lys Phe Ala Asp Gly Leu
245 250 255

Thr Tyr Lys Ser val Gly Lys Ile Lys Ile Gly Ser Lys Thr Leu Asn
260 265 270

Arg Asp Glu His Tyr Thr Ile Asp Glu Pro Thr val Asp Asn Gln Asn
275 280 285

Thr Leu Lys Ile Thr Phe Lys Pro Glu Lys Phe Lys Glu Ile Ala Glu
290 295 300

Leu Leu Lys Gly Met Thr Leu val Lys Asn GIn Asp Ala Leu Asp Lys
305 310 315 320

Ala Thr Ala Asn Thr Asp Asp Ala Ala Phe Leu Glu Ile Pro val Ala
325 330 335

Ser Thr Ile Asn Glu Lys Ala val Leu Gly Lys Ala Ile Glu Asn Thr
340 345 350

Phe Glu Leu GIn Tyr Asp His Thr Pro Asp Lys Ala Asp Asn Pro Lys
355 360 365

Pro Ser Asn Pro Pro Arg Lys Pro Glu val His Thr Gly Gly Lys Arg
370 375 380

Phe val Lys Lys Asp Ser Thr Glu Thr Gln Thr Leu Gly Gly Ala Glu
385 390 395 400

Phe Asp Leu Leu Ala Ser Asp Gly Thr Ala val Lys Trp Thr Asp Ala
405 410 415

Leu Ile Lys Ala Asn Thr Asn Lys Asn Tyr Ile Ala Gly Glu Ala val
420 425 430

Thr Gly GIn Pro Ile Lys Leu Lys Ser His Thr Asp Gly Thr Phe Glu
435 440 445
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eolf-seql
Ile Lys Gly Leu Ala Tyr Ala val Asp Ala Asn Ala Glu Gly Thr Ala
450 455 460

val Thr Tyr Lys Leu Lys Glu Thr Lys Ala Pro Glu Gly Tyr val Ile
465 470 475 480

Pro Asp Lys Glu Ile Glu Phe Thr val Ser Gln Thr Ser Tyr Asn Thr
485 490 495

Lys Pro Thr Asp Ile Thr val Asp Ser Ala Asp Ala Thr Pro Asp Thr

500 505 510

Ile Lys Asn Asn Lys Arg Pro Ser

515 520
<210> 181
<211> 483
<212> PRT
<213> Streptococcus agalactiae
<400> 181
?1a Glu val ser §1n Glu Arg Pro Ala i%s Thr Thr val Asn {}e Tyr

Lys Leu GIn QAa Asp Ser Tyr Lys %gr Glu Ile Thr Ser égn Gly Gly

Ile Glu ggn Lys Asp Gly Glu Xgl Ile Ser Asn Tyr ﬁga Lys Leu Gly

Asp égn val Lys Gly Leu g}n Gly val GIn Phe E%s Arg Tyr Lys val

Lys Thr Asp Ile Ser val Asp Glu Leu Lys Lys Leu Thr Thr val Glu
65 70 75 80

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

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

Lys Ser Asn Val Arg Tyr Leu Tyr val Glu Asp Leu Lys Asn Ser Pro
115 120 125

Ser Asn Ile Thr Lys Ala Tyr Ala val Pro Phe val Leu Glu Leu Pro
130 135 140

val Ala Asn Ser Thr Gly Thr Gly Phe Leu Ser Glu Ile Asn Ile Tyr
145 150 155 160

Pro Lys Asn Vval val Thr Asp Glu Pro Lys Thr Asp Lys Asp val Lys
165 170 175
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Lys

Trp

Phe

Gly

Thr

Phe

Thr

Asp

305

Asp

Arg

ser

ser

Thr

385

Lys

Tyr

Lys

Leu

Phe

Glu

210

Lys

Ile

Lys

Leu

His

Lys

Thr

370

Asn

Leu

Ala

Glu

Gly

Leu

195

Ile

Ile

Asp

Pro

val

275

Ala

val

Thr

Pro

Glu

355

Gly

Lys

Lys

val

Thr
435

Gln

180

Lys

Thr

Lys

Glu

Glu

260

Lys

Ala

Leu

Pro

Glu

340

Thr

Thr

Asn

Ser

Asp

Ser

Asp

Ile

Pro

245

Lys

Asn

Phe

Gly

Asp

325

val

Gln

Ala

TYyr

His

405

Ala

Ala

Asp

Thr

Lys

Phe

Gln

Leu

Lys

Lys

His

Thr

val

Ile

390

Thr

Asn

Pro

Ala

Ile

Phe

215

Ser

val

Lys

Asp

Glu

295

Ala

Ala

Thr

Leu

Lys

375

Ala

Asp

Ala

Glu

Gly

Pro

200

Ala

Lys

Asp

Glu

Ala

280

Ile

Ile

Asp

Gly

Gly

Trp

Gly

Gly

Glu

eolf-seql

Tyr Thr Ile Gly

185

Ala

Asp

Thr

Asn

Ile

265

Leu

Pro

Glu

Asn

Gly

Gly

Thr

Glu

Thr

Gly

Tyr

Asn

Gly

Leu

Gln

250

Ala

Asp

val

Asn

Pro

330

Lys

Ala

Asp

Ala

Phe

410

Thr

val

Page

Leu

Leu

Asn

235

Asn

Glu

Lys

Ala

Thr

315

Lys

Arg

Glu

Ala

val

395

Glu

Ala

Ile

175

Gly

Thr

220

Arg

Thr

Leu

Ala

ser

300

Phe

Pro

Phe

Phe

Leu

380

Thr

Ile

val

Pro

Glu

Asp

205

Tyr

Asp

Leu

Leu

Thr

285

Thr

Glu

ser

val

Asp

365

Ile

Gly

Lys

Thr

Glu
190
Tyr
Lys
Glu
Lys
Lys
Ala
Ile
Leu
Ash
Lys
350
Leu
Lys
Gln
Gly
Tyr
430

Lys

Phe

Glu

Ser

His

Ile

255

Gly

Asn

Asn

Gln

Pro

335

Lys

Leu

Ala

Pro

Leu

415

Lys

Glu

Lys

Lys

val

TYyr

240

Thr

Met

Thr

Glu

TYyr

Pro

Asp

Ala

Asn

Ile

400

Ala

Leu

Ile



Glu Phe Thr val Ser

450

Thr val Asp Ser Ala

465

Arg Pro

Ser

<210> 182
<211> 271
<212> PRT
<213> Streptococcus

<400> 182
?1a Glu val ser §1n

Lys Leu

Ile Glu

Asp Asn

50

Lys Thr

Ala Ala

Pro Gln

Lys Ser

sSer Asn

130

val Ala
145

Pro Lys

Lys Leu

Gln

Asn

35

val

Asp

Asp

Lys

Asn

115

Ile

Asn

Asn

Gly

Ala

20

Lys

Lys

Ile

Ala

Thr

100

val

Thr

Ser

val

Gln
180

Asp

Asp

Gly

Ser

Arg

Lys

Thr

val

165

Asp

eolf-seql

GIn Thr Ser Tyr Asn Thr 5%3 Pro Thr Asp Ile

455

Asp Ala Thr Pro Asp Thr Ile Lys Asn Asn Lys

470

agalactiae

Glu Arg Pro

Ser

Gly

Leu

val

70

val

Ala

Tyr

Ala

Asp

TYyr

Glu

Gln

55

Asp

Gly

Gln

Leu

TYyr

Thr

Asp

Ala

Lys

val

40

Gly

Glu

Thr

Gly

Tyr

Ala

Gly

Glu

Gly

Ala Lys
Ser Glu
25
Ile Ser
val Gln
Leu Lys
Ile Leu
90

Leu val

105

val Glu

val Pro

Phe Leu

Pro Lys

Tyr Thr

Page

475

Thr

Ile

Asn

Phe

Lys

Glu

val

Asp

Phe

Ser

155

Thr

Ile

176

Thr

Thr

Tyr

Glu

Asp

Leu

val

140

Glu

Asp

Gly

val

ser

Ala

45

Arg

Thr

Gly

Ala

Lys

Leu

Ile

Lys

Glu

Asn

Asn

30

Lys

Tyr

Thr

val

Leu

110

Asn

Glu

Asn

Asp

Glu
190

Ile

15

Gly

Leu

Lys

val

ser

95

Asp

ser

Leu

Ile

val

175

Phe

480

Tyr

Gly

Gly

val

Glu

80

Leu

ser

Pro

Pro

TYyr

Lys

Lys



eolf-seql
Trp Phe Leu Lys Ser Thr Ile Pro Ala Asn Leu Gly Asp Tyr Glu Lys
195 200 205

Phe Glu Ile Thr Asp Lys Phe Ala Asp Gly Leu Thr Tyr Lys Ser val
210 215 220

Gly Lys Ile Lys Ile Gly Ser Lys Thr Leu Asn Arg Asp Glu His Tyr
225 230 235 240

Thr Ile Asp Glu Pro Thr val Asp Asn Gln Asn Thr Leu Lys Ile Thr
245 250 255

Phe Lys Pro Glu Lys Phe Lys Glu Ile Ala Glu Leu Leu Lys Gly

260 265 270
<210> 183
<211> 901
<212> PRT
<213> Streptococcus agalactiae
<400> 183
%et Arg Lys Tyr §1n Lys Phe Ser Lys iée Leu Thr Leu Ser igu Phe

Cys Leu Ser gAn Ile Pro Leu Asn ;?r Asn val Leu Gly ggu Ser Thr

val Pro g}u Asn Gly Ala Lys ggy Lys Leu val val kgs Lys Thr Asp

Asp ggn Asn Lys Pro Leu ggr Lys Ala Thr Phe g81 Leu Lys Thr Thr

Ala His Pro Glu Ser Lys Ile Glu Lys val Thr Ala Glu Leu Thr Gly
65 70 75 80

Glu Ala Thr Phe Asp Asn Leu Ile Pro Gly Asp Tyr Thr Leu Ser Glu
85 90 95

Glu Thr Ala Pro Glu Gly Tyr Lys Lys Thr Asn Gln Thr Trp Gln val
100 105 110

Lys val Glu Ser Asn Gly Lys Thr Thr Ile GIn Asn Ser Gly Asp Lys
115 120 125

Asn Ser Thr Ile Gly Gln Asn Gln Glu Glu Leu Asp Lys GIn Tyr Pro
130 135 140

Pro Thr Gly Ile Tyr Glu Asp Thr Lys Glu Ser Tyr Lys Leu Glu His
145 150 155 160

val Lys Gly Ser val Pro Asn Gly Lys Ser Glu Ala Lys Ala val Asn
165 170 175
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eolf-seql

Pro Tyr Ser Ser Glu Gly Glu His Ile Arg Glu Ile Pro Glu Gly Thr
180 185 190

Leu Ser Lys Arg Ile Ser Glu val Gly Asp Leu Ala His Asn Lys Tyr
195 200 205

Lys Ile Glu Leu Thr val Ser Gly Lys Thr Ile val Lys Pro val Asp
210 215 220

Lys GIn Lys Pro Leu Asp val val Phe val Leu Asp Asnh Ser Asn Ser
225 230 235 240

Met Asn Asn Asp Gly Pro Asn Phe Gln Arg His Asn Lys Ala Lys Lys

Ala Ala Glu Ala Leu Gly Thr Ala val Lys Asp Ile Leu Gly Ala Asn
260 265 270

Ser Asp Asn Arg val Ala Leu val Thr Tyr Gly Ser Asp Ile Phe Asp
275 280 285

Gly Arg Ser val Asp val val Lys Gly Phe Lys Glu Asp Asp Lys Tyr
290 295 300

Tyr Gly Leu GIn Thr Lys Phe Thr Ile Gln Thr Glu Asn Tyr Ser His
305 310 315 320

Lys GIn Leu Thr Asn Asn Ala Glu Glu Ile Ile Lys Arg Ile Pro Thr
325 330 335

Glu Ala Pro Lys Ala Lys Trp Gly Ser Thr Thr Asn Gly Leu Thr Pro
340 345 350

Glu GIn GIn Lys Glu Tyr Tyr Leu Ser Lys val Gly Glu Thr Phe Thr
355 360 365

Met Lys Ala Phe Met Glu Ala Asp Asp Ile Leu Ser Gln val Asn Arg
370 375 380

Asn Ser GIn Lys Ile Ile val His val Thr Asp Gly val Pro Thr Arg
385 390 395 400

Ser Tyr Ala Ile Asn Asn Phe Lys Leu Gly Ala Ser Tyr Glu Ser Gln
405 410 415

Phe Glu GIn Met Lys Lys Asn Gly Tyr Leu Asn Lys Ser Asn Phe Leu
420 425 430

Leu Thr Asp Lys Pro Glu Asp Ile Lys Gly Asn Gly Glu Ser Tyr Phe
435 440 445
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Leu

Gln

465

Ile

Tyr

Ile

Asn

ser

545

Glu

Ile

Asn

Asn

Leu

625

Gly

Ile

Lys

Asn

Glu
705

Phe

450

Lys

Tyr

Ile

Asp

Gln

530

Asp

Tyr

Leu

ser

Leu

610

Gln

Pro

Gly

val

Lys

Asp

Pro

Leu

Arg

Asn

Ile

515

Asp

Gly

Tyr

Ser

Ile

595

Gln

Gly

Asn

Asn

Thr

675

Phe

Pro

Leu

His

Asn

ser

500

Ser

Gly

Glu

Thr

Leu

Asn

Asn

Lys

Leu

TYyr

Asn

Asp

TYyr

Gly

Thr

Ile

Pro

565

Ile

Asn

Gly

Asp

Thr

Asp

Thr

Ser

Leu

470

Pro

Lys

Phe

Phe

Thr

550

Ile

Gln

Gly

Asn

Gly

Gly

TYyr

TYyr

Thr

Leu
710

TYyr

455

Asp

val

Gln

Arg

Gln

535

Glu

val

Gln

Thr

Gly

Ser

Gly

val

Asp

Asn

695

Arg

Gln

Leu

Lys

Lys

Gln

520

Lys

Leu

Thr

Gln

Ile

600

Gln

val

Ile

Arg

val

680

Gly

Asp

eolf-seql

Thr

Asn

Glu

Asn

505

val

Leu

Met

Ser

Phe

585

Glu

Thr

Met

Leu

Lys

Arg

Phe

Gln Ile Ile

Leu

His

490

Tyr

Tyr

Lys

Arg

Ala

570

Glu

Asp

Leu

Lys

Lys

Leu

Leu

Thr

Pro

Page

Asn

475

Gly

Asp

Asn

Glu

ser

555

Asp

Thr

Pro

Gln

Asp

Gly

Asn

Asp

Thr

Ile
715

179

460

TYyr

Thr

Ile

Glu

Glu

540

Phe

Thr

Ile

Met

Pro

620

Gly

val

Leu

Asp

Leu

700

Pro

sSer

Pro

Pro

Phe

Glu

525

Ala

ser

ser

Leu

Ile

Lys

Gly

ser

685

Asn

Lys

Gly

Lys

Thr

Asn

510

Tyr

Phe

ser

Asn

Thr

590

Asp

Asp

Ala

Leu

Glu

670

Phe

Pro

Ile

Asn

Gly

Lys

Lys

Lys

Asn

575

Lys

Lys

Tyr

Thr

Glu

655

Gly

Ile

Lys

Arg

Leu

Thr

480

Leu

Gly

Lys

Leu

Pro

560

Glu

Glu

Ile

Thr

Gly

Tyr

Gln

ser

Ser

Asp
720



val

Glu

Lys

Tyr

Gly

Glu

Leu

Asn

Thr

Lys

Ala

ser

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

<400>

Arg

Ile

Gly

Leu

770

Lys

Ala

Thr

Lys

Asn

850

Gly

Gly

Ile

Glu

Glu

Ala

755

Pro

Ile

val

Phe

Gln

835

Thr

Ile

Gly

Lys

184
869
PRT
Streptococcus

184

TYyr

Phe

740

Thr

Ile

Ser

Ser

Glu

820

Ile

His

Leu

Ile

Lys

Pro

725

Ile

Phe

Lys

TYyr

Pro

805

val

Ser

Ile

Ser

¥et Arg Lys Tyr §1n

Cys Leu Ser Gln Ile

val Pro g}u Asn Gly

Thr

Lys

Glu

Asn

Lys

Glu

val

Glu

Pro

Phe

870

Ile

Ile

val

Leu

Asn

775

Asp

Asp

Lys

TYyr

Pro

855

Ile

Trp

Thr

Asp

Gln

760

Asn

Leu

Tyr

Gly

His

840

Lys

Leu

Lys

agalactiae

Lys Phe Ser

Pro Leu Asn

Ile

Lys

Glu

Ser

Lys

Gln

Ser

825

Glu

Gly

Ile

Arg

Lys

Thr
25

eolf-seql

Lys Asn Glu

730

Asp
Phe
Lys
Asp
Lys
Ile
Glu
Ile
Gly

Tyr
8

Ile
10

Asn

Ala Lys Gly Lys Leu
40

Page

Asn

Asn

val

Gly

Ile

Lys

Gly

Ile

Gly

Lys

Leu

val

val

180

Asn

Glu

val

780

Lys

Thr

Asn

Asp

Pro

860

Ala

Lys

Thr

Leu

val

Lys

Lys

Asp

765

Thr

Tyr

Asn

Ile

Lys

845

Met

Met

ser

Leu

Gly

Lys

Leu

750

Tyr

Gly

Gln

Lys

Ile

830

His

Thr

Met

ser

ser

Leu

735

Leu

Lys

Glu

Leu

Pro

815

Ala

Leu

Gly

ser

Leu
15

Gly

Leu

Leu

Asn

Ile

800

Ile

val

Ile

Gly

Ile

880

Met

Phe

§1u Ser Thr

Lys Lys Thr Asp
45



eolf-seql
Asp ggn Asn Lys Pro Leu ggr Lys Ala Thr Phe X81 Leu Lys Thr Thr

Ala His Pro Glu Ser Lys Ile Glu Lys val Thr Ala Glu Leu Thr Gly
65 70 75 80

Glu Ala Thr Phe Asp Asn Leu Ile Pro Gly Asp Tyr Thr Leu Ser Glu
85 90 95

Glu Thr Ala Pro Glu Gly Tyr Lys Lys Thr Asn Gln Thr Trp Gln val
100 105 110

Lys val Glu Ser Asn Gly Lys Thr Thr Ile GIn Asn Ser Gly Asp Lys
115 120 125

Asn Ser Thr Ile Gly Gln Asn Gln Glu Glu Leu Asp Lys GIn Tyr Pro
130 135 140

Pro Thr Gly Ile Tyr Glu Asp Thr Lys Glu Ser Tyr Lys Leu Glu His
145 150 155 160

val Lys Gly Ser val Pro Asn Gly Lys Ser Glu Ala Lys Ala val Asn
165 170 175

Pro Tyr Ser Ser Glu Gly Glu His Ile Arg Glu Ile Pro Glu Gly Thr
180 185 190

Leu Ser Lys Arg Ile Ser Glu val Gly Asp Leu Ala His Asn Lys Tyr
195 200 205

Lys Ile Glu Leu Thr val Ser Gly Lys Thr Ile val Lys Pro val Asp
210 215 220

Lys GIn Lys Pro Leu Asp val val Phe val Leu Asp Asnh Ser Asnh Ser
225 230 235 240

Met Asn Asn Asp Gly Pro Asn Phe Gln Arg His Asn Lys Ala Lys Lys

Ala Ala Glu Ala Leu Gly Thr Ala val Lys Asp Ile Leu Gly Ala Asn
260 265 270

Ser Asp Asn Arg val Ala Leu val Thr Tyr Gly Ser Asp Ile Phe Asp
275 280 285

Gly Arg Ser val Asp val val Lys Gly Phe Lys Glu Asp Asp Lys Tyr
290 295 300

Tyr Gly Leu GIn Thr Lys Phe Thr Ile Gln Thr Glu Asn Tyr Ser His
305 310 315 320
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Lys

Glu

Glu

Met

Asn

385

ser

Phe

Leu

Leu

Gln

465

Ile

Tyr

Ile

Asn

ser

545

Glu

Ile

Gln

Ala

Gln

Lys

370

ser

Tyr

Glu

Thr

Phe

450

Lys

Tyr

Ile

Asp

Gln

530

Asp

Tyr

Leu

Leu

Pro

Gln

355

Ala

Gln

Ala

Gln

Leu

Arg

Asn

Ile

515

Asp

Gly

Tyr

ser

Thr

Lys

340

Lys

Phe

Lys

Ile

Met

420

Lys

Leu

His

Asn

ser

500

Ser

Gly

Glu

Thr

Asn

325

Ala

Glu

Met

Ile

Asn

405

Lys

Pro

Asp

Tyr

Gly

Thr

Ile

Pro

565

Ile

Asn

Lys

TYyr

Glu

Ile

390

Asn

Lys

Glu

Ser

Leu

470

Pro

Lys

Phe

Phe

Thr

550

Ile

Gln

Ala

Trp

TYyr

Ala

375

val

Phe

Asn

Asp

Tyr

455

Asp

val

Gln

Arg

Gln

535

Glu

val

Gln

Glu

Gly

Leu

360

Asp

His

Lys

Gly

Ile

440

Gln

Leu

Lys

Lys

Gln

520

Lys

Leu

Thr

Gln

eolf-seql

Glu Ile Ile Lys

Ser

345

Ser

Asp

val

Leu

TYr

Lys

Thr

Asn

Glu

Asn

505

val

Leu

Met

Ser

Phe
585

330

Thr

Lys

Ile

Thr

Gly

Gln

Leu

His

490

Tyr

Tyr

Lys

Arg

Ala

570

Glu

Page

Thr

val

Leu

Asp

395

Ala

Asn

Asn

Ile

Asn

475

Gly

Asp

Asn

Glu

ser

555

Asp

Thr

182

Asn

Gly

Ser

380

Gly

Ser

Lys

Gly

Ile

460

Tyr

Thr

Ile

Glu

Glu

540

Phe

Thr

Ile

Arg

Gly

Glu

365

Gln

val

Tyr

ser

Glu

445

ser

Pro

Pro

Phe

Glu

525

Ala

ser

ser

Leu

Ile

Leu

350

Thr

val

Pro

Glu

Asn

430

Ser

Gly

Lys

Thr

Asn

510

Tyr

Phe

ser

Asn

Thr
590

Pro

335

Thr

Phe

Asn

Thr

ser

415

Phe

Tyr

Asn

Gly

Lys

Lys

Lys

Asn

575

Lys

Thr

Pro

Thr

Arg

Leu

Phe

Leu

Thr

480

Leu

Gly

Lys

Leu

Pro

560

Glu

Glu



eolf-seql
Asn Ser Ile val Asn Gly Thr Ile Glu Asp Pro Met Gly Asp Lys Ile
595 600 605

Asn Leu GIn Leu Gly Asn Gly Gln Thr Leu GIn Pro Ser Asp Tyr Thr
610 615 620

Leu GIn Gly Asn Asp Gly Ser val Met Lys Asp Gly Ile Ala Thr Gly
625 630 635 640

Gly Pro Asn Asn Asp Gly Gly Ile Leu Lys Gly val Lys Leu Glu Tyr
645 650 655

Ile Gly Asn Lys Leu Tyr val Arg Gly Leu Asn Leu Gly Glu Gly Gln
660 665 670

Lys val Thr Leu Thr Tyr Asp val Lys Leu Asp Asp Ser Phe Ile Ser
675 680 685

Asn Lys Phe Tyr Asp Thr Asn Gly Arg Thr Thr Leu Asn Pro Lys Ser
690 695 700

Glu Asp Pro Asn Thr Leu Arg Asp Phe Pro Ile Pro Lys Ile Arg Asp
705 710 715 720

val Arg Glu Tyr Pro Thr Ile Thr Ile Lys Asn Glu Lys Lys Leu Gly
725 730 735

Glu Ile Glu Phe Ile Lys val Asp Lys Asp Asn Ash Lys Leu Leu Leu
740 745 750

Lys Gly Ala Thr Phe Glu Leu Gln Glu Phe Asn Glu Asp Tyr Lys Leu
755 760 765

Tyr Leu Pro Ile Lys Asn Asn Asn Ser Lys val val Thr Gly Glu Asn
770 775 780

Gly Lys Ile Ser Tyr Lys Asp Leu Lys Asp Gly Lys Tyr GIn Leu Ile
785 790 795 800

Glu Ala val Ser Pro Glu Asp Tyr GIn Lys Ile Thr Asn Lys Pro Ile
805 810 815

Leu Thr Phe Glu val val Lys Gly Ser Ile Lys Asn Ile Ile Ala val
820 825 830

Asn Lys GIn Ile Ser Glu Tyr His Glu Glu Gly Asp Lys His Leu Ile
835 840 845

Thr Asn Thr His Ile Pro Pro Lys Gly Ile Ile Pro Met Thr Gly Gly
850 855 860
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Lys Gly Ile Leu Ser

865

<210> 185
<211> 858
<212> PRT
<213> Streptococcus

<400> 185
%et Arg Lys Tyr §1n

Cys Leu

val Pro

Asp Gln
50

Ala His
65

Glu Ala

Glu Thr

Lys val

Asn Ser

130

Pro Thr
145

val Lys

Pro Tyr

Leu Ser

Lys Ile

210

Lys Gln

Ser

Glu

35

Asn

Pro

Thr

Ala

Glu

115

Thr

Gly

Gly

Ser

Lys

Glu

Lys

Gln

20

Asn

Lys

Glu

Phe

Pro

100

ser

Ile

Ile

Ser

Ser

180

Arg

Leu

Pro

Ile

Gly

Pro

Ser

Asp

85

Glu

Asn

Gly

TYyr

val

165

Glu

Ile

Thr

Leu

agalactiae

Lys Phe Ser

Pro

Ala

Leu

Gly

Gly

Gln

Glu

150

Pro

Gly

Ser

val

Asp
230

Leu

Lys

Ser

55

Ile

Leu

TYyr

Lys

Asn

135

Asp

Asn

Glu

Glu

Ser

215

val

Asn

Gly

40

Lys

Glu

Ile

Lys

Thr

120

Gln

Thr

Gly

His

val

200

Gly

val

eolf-seql

Lys

Thr

25

Lys

Ala

Lys

Pro

Glu

Lys

Lys

Ile

185

Gly

Lys

Phe

Ile

10

Asn

Leu

Thr

val

Gly

90

Thr

Ile

Glu

Glu

Ser

170

Arg

Asp

Thr

val

Page

Leu

val

val

Phe

Thr

75

Asp

Asn

Gln

Leu

Ser

155

Glu

Glu

Leu

Ile

Leu
235

184

Thr

Leu

val

val

60

Ala

TYyr

Gln

Asn

Tyr

Ala

Ile

Ala

val

220

Asp

Leu

Gly

Lys

Leu

Glu

Thr

Thr

ser

125

Lys

Lys

Lys

Pro

His

205

Lys

Asn

ser

Glu

30

Lys

Lys

Leu

Leu

Trp

Gly

Gln

Leu

Ala

Glu

190

Asn

Pro

ser

Leu

15

Ser

Thr

Thr

Thr

ser

95

Gln

Asp

Tyr

Glu

val

175

Gly

Lys

val

Asn

Phe

Thr

Asp

Thr

Gly

80

Glu

val

Lys

Pro

His

160

Asn

Thr

Tyr

Asp

ser
240



Met

Ala

ser

Gly

TYyr

305

Lys

Glu

Glu

Met

Asn

385

ser

Phe

Leu

Leu

Gln

465

Ile

Tyr

Asn

Ala

Asp

Gly

Gln

Ala

Gln

Lys

370

ser

Tyr

Glu

Thr

Phe

450

Lys

Tyr

Ile

Asn

Glu

Asn

275

Ser

Leu

Leu

Pro

Gln

355

Ala

Gln

Ala

Gln

Asp

Pro

Leu

Arg

Asn

Asp

Ala

260

Arg

val

Gln

Thr

Lys

340

Lys

Phe

Lys

Ile

Met

420

Lys

Leu

His

Asn

ser
500

val

Asp

Thr

Asn

325

Ala

Glu

Met

Ile

Asn

405

Lys

Pro

Asp

TYyr

Pro

Gly

Ala

val

Lys

310

Asn

Lys

TYyr

Glu

Ile

390

Asn

Lys

Glu

Ser

Leu

470

Pro

Lys

Asn

Thr

Leu

val

295

Phe

Ala

Trp

TYyr

Ala

375

val

Phe

Asn

Asp

TYyr

455

Asp

val

Gln

Phe

Ala

val

280

Lys

Thr

Glu

Gly

Leu

360

Asp

His

Lys

Gly

Ile

440

Gln

Leu

Lys

Lys

eolf-seql

Gln

val

265

Thr

Gly

Ile

Glu

Ser

345

Ser

Asp

val

Leu

Tyr

Lys

Thr

Asn

Glu

Asn
505

Arg His Asn

250

Lys

Tyr

Phe

Gln

Ile

330

Thr

Lys

Ile

Thr

Gly

Gln

Leu

His

490

Tyr

Page

Asp

Gly

Lys

Thr

315

Ile

Thr

val

Leu

Asp

395

Ala

Asn

Asn

Ile

Asn

475

Gly

Asp

185

Ile

sSer

Glu

300

Glu

Lys

Asn

Gly

Ser

380

Gly

sSer

Lys

Gly

Ile

460

TYyr

Thr

Ile

Lys

Leu

Asp

285

Asp

Asn

Arg

Gly

Glu

365

Gln

val

Tyr

ser

Glu

445

ser

Pro

Pro

Phe

Ala

Gly

Ile

Asp

Tyr

Ile

Leu

350

Thr

val

Pro

Glu

Asn

430

ser

Gly

Lys

Thr

Asn
510

Phe

Lys

Ser

Pro

335

Thr

Phe

Asn

Thr

ser

415

Phe

Tyr

Asn

Gly

Lys

Phe

Lys

Asn

Asp

Tyr

His

320

Thr

Pro

Thr

Arg

Leu

Phe

Leu

Thr

480

Leu

Gly



Ile

Asn

ser

545

Glu

Ile

Asn

Asn

Leu

625

Gly

Ile

Lys

Asn

Glu

705

val

Glu

Lys

Tyr

Asp

Gln

530

Asp

Tyr

Leu

Ser

Leu

610

Gln

Pro

Gly

val

Lys

Asp

Arg

Ile

Gly

Leu
770

Ile

515

Asp

Gly

Tyr

Ser

Ile

595

Gln

Gly

Asn

Asn

Thr

675

Phe

Pro

Glu

Glu

Ala

755

Pro

Ser

Gly

Glu

Thr

Lys

580

val

Leu

Asn

Asn

Lys

Leu

Tyr

Asn

TYyr

Phe

740

Thr

Ile

Gly

Thr

Ile

Pro

565

Ile

Asn

Gly

Asp

Thr

Asp

Thr

Pro

725

Ile

Phe

Lys

Phe

Phe

Thr

550

Ile

Gln

Gly

Asn

Tyr

Tyr

Thr

Leu

710

Thr

Lys

Glu

Asn

Arg

Gln

535

Glu

val

Gln

Thr

Gly

Ser

Gly

val

Asp

Asn

695

Arg

Ile

val

Leu

Asn
775

Gln

520

Lys

Leu

Thr

Gln

Ile

600

Gln

val

Ile

Arg

val

680

Gly

Asp

Thr

Asp

Gln

760

Asn

val

Leu

Met

Ser

Phe

585

Glu

Thr

Met

Leu

Lys

Arg

Phe

Ile

Ser

eolf-seql

Tyr Asn Glu

Lys

Arg

Ala

570

Glu

Asp

Leu

Lys

Leu

Thr

Pro

Lys

Asp

Phe

Lys

Page

Glu

ser

555

Asp

Thr

Pro

Gln

Asp

Gly

Asn

Asp

Thr

Ile

715

Asn

Asn

Asn

val

186

Glu

540

Phe

Thr

Ile

Met

Pro

620

Gly

val

Leu

Asp

Leu

700

Pro

Glu

Asn

Glu

val
780

Glu
525
Ala
ser

ser

Leu

Ile

Lys

Gly

ser

685

Asn

Lys

Lys

Lys

Asp

765

Thr

Tyr

Phe

ser

Asn

Thr

590

Asp

Asp

Ala

Leu

Glu

670

Phe

Pro

Ile

Lys

Leu

750

Tyr

Gly

Lys

Lys

Lys

Asn

575

Lys

Lys

Tyr

Thr

Glu

655

Gly

Ile

Lys

Arg

Leu

735

Leu

Lys

Glu

Lys

Leu

Pro

560

Glu

Glu

Ile

Thr

Tyr

Gln

Ser

ser

720

Gly

Leu

Leu

Asn



eolf-seql

Gly Lys Ile Ser Tyr Lys Asp Leu Lys Asp Gly Lys Tyr GIn Leu Ile
785 790 795 800

Glu Ala val Ser Pro Glu Asp Tyr GIn Lys Ile Thr Asn Lys Pro Ile
805 810 815

Leu Thr Phe Glu val val Lys Gly Ser Ile Lys Asn Ile Ile Ala val
820 825 830

Asn Lys GIn Ile Ser Glu Tyr His Glu Glu Gly Asp Lys His Leu Ile
835 840 845

Thr Asn Thr His Ile Pro Pro Lys Gly Ile
850 855

<210> 186
<211> 398
<212> PRT
<213> Streptococcus agalactiae

<400> 186

Thr Ile val Lys Pro val Asp Lys GIln Lys Pro Leu Asp val val Phe
1 5 10 15

val Leu Asp ggn Ser Asnh Ser Met gsn Asn Asp Gly Pro égn Phe G1n
5

Arg His ggn Lys Ala Lys Lys ﬁga Ala Glu Ala Leu S}y Thr Ala val

Lys ggp Ile Leu Gly Ala égn Ser Asp Asn Arg g81 Ala Leu val Thr

Tyr Gly Ser Asp Ile Phe Asp Gly Arg Ser val Asp val val Lys Gly
65 70 75 80

Phe Lys Glu Asp ggp Lys Tyr Tyr Gly Sgu GIn Thr Lys Phe ggr Ile

GIn Thr Glu Asn Tyr Ser His Lys GIn Leu Thr Asn Asn Ala Glu Glu
100 105 110

Ile Ile Lys Arg Ile Pro Thr Glu Ala Pro Lys Ala Lys Trp Gly Ser
115 120 125

Thr Thr Asn Gly Leu Thr Pro Glu GIn Gln Lys Glu Tyr Tyr Leu Ser
130 135 140

Lys val Gly Glu Thr Phe Thr Met Lys Ala Phe Met Glu Ala Asp Asp
145 150 155 160
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Ile

Thr

Gly

Leu

Gly

Gln

Leu

His

Tyr

Tyr

305

Lys

Arg

Ala

Glu

Asp
385

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

<400>
§1n Thr Leu Gln Pro

Leu

Asp

Ala

Asn

210

Asn

Ile

Asn

Gly

Glu

ser

Asp

Thr

370

Pro

ser

Gly

sSer

195

Lys

Gly

Ile

Tyr

Thr

275

Ile

Glu

Glu

Phe

Thr

355

Ile

Met

187
251
PRT
Streptococcus

187

Gln

val

180

TYyr

Ser

Glu

Ser

Pro

260

Pro

Phe

Glu

Ala

Ser

340

Ser

Leu

Gly

val

165

Pro

Glu

Asn

Ser

Lys

Thr

Asn

Tyr

Phe

325

Ser

Asn

Thr

Asp

5

Asn Arg

Thr Arg

Ser Gln

Phe Leu

215

Tyr Phe

Asn Leu

Gly Thr

Lys Leu

Phe Gly

Lys Lys

310

Lys Leu

Lys Pro

Asn Glu

Lys Glu

375

Lys Ile
390

Asn

Ser

Phe

200

Leu

Leu

Gln

Ile

TYyr

Ile

Asn

Ser

Glu

Ile

360

Asn

Asn

agalactiae

Ser Asp

Tyr

eolf-seql

Ser GIn Lys Ile
170

Thr
Phe
Lys
Tyr
Ile
Asp
Gln
Asp
Tyr
345
Leu
Ser

Leu

Thr

Ala

Gln

Asp

Pro

Leu

250

Arg

Asn

Ile

Asp

Tyr

Ser

Ile

Gln

Leu
10

Page

Ile

Met

Lys

Leu

235

His

Asn

ser

Ser

Gly

Glu

Thr

Lys

val

Leu
395

Gln

188

Asn

Lys

Pro

220

Asp

TYyr

Gly

Leu

Ile

Pro

Ile

Asn

380

Gly

Gly

Ile

Asn

Lys

205

Glu

ser

Leu

Pro

285

Phe

Phe

Thr

Ile

Gln

365

Gly

Asn

Asn

val

Phe

190

Asn

Asp

Tyr

Asp

val

270

Gln

Arg

Gln

Glu

val

350

Gln

Thr

Gly

His

175

Lys

Gly

Ile

Gln

Leu

255

Lys

Lys

Gln

Lys

Leu

335

Thr

Gln

Ile

val

Leu

Tyr

Lys

Thr

240

Asn

Glu

Asn

val

Leu

320

Met

ser

Phe

Glu

Asp Gly Ser
15



val

Ile

Arg

val

65

Gly

Asp

Thr

Asp

Gln

145

Asn

Leu

Tyr

Gly

His
225

Met

Leu

Gly

50

Lys

Arg

Phe

Ile

Lys

Glu

ser

Lys

Gln

Ser

210

Glu

Lys

Lys

Leu

Leu

Thr

Pro

Lys

Asp

Phe

Lys

Asp

Glu

Lys Gly Ile

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

<400>

188
896
PRT
Streptococcus

188

Asp

20

Gly

Asn

Asp

Thr

Ile

100

Asn

Asn

Asn

val

Lys

Gly

Ile

Gly

val

Leu

Asp

Leu

85

Pro

Glu

Asn

Glu

val

165

Lys

Thr

Asn

Asp

Pro
245

Ile

Lys

Gly

Ser

70

Asn

Lys

Lys

Lys

Tyr

Asn

Ile

Lys

230

Met

Ala

Leu

Glu

55

Phe

Pro

Ile

Lys

Leu

135

Tyr

Gly

Gln

Lys

Ile

215

His

Thr

Thr

Glu

40

Gly

Ile

Lys

Arg

Leu

120

Leu

Lys

Glu

Leu

Pro

200

Ala

Leu

Gly

agalactiae

eolf-seql

Gly Gly Pro Asn
25

TYyr

Gln

Ser

Ser

Leu

Leu

Asn

Ile

185

Ile

val

Ile

Gly

Ile

Lys

Asn

Glu

90

val

Glu

Lys

Tyr

Leu

Asn

Thr
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Gly

val

Lys

75

Asp

Arg

Ile

Gly

Leu

155

Lys

Ala

Thr

Lys

Asn

235

Gly

189

Asn

Thr

60

Phe

Pro

Glu

Glu

Ala

140

Pro

Ile

val

Phe

Gln

220

Thr

Asn

Lys

Leu

Tyr

Asn

Tyr

Phe

125

Thr

Ile

ser

ser

Glu

205

Ile

His

Asp

30

Leu

Thr

Asp

Thr

Pro

110

Ile

Phe

Lys

Tyr

Pro

190

val

ser

Ile

Gly

Tyr

Tyr

Thr

Leu

95

Thr

Lys

Glu

Asn

Lys

Glu

val

Glu

Pro

Gly

val

Asp

Asn

80

Arg

Ile

val

Leu

Asn

160

Asp

Asp

Lys

Tyr

Pro
240



Met

Cys

val

Asp

ser

65

Glu

Glu

Lys

Lys

Leu

145

val

Pro

Leu

Lys

Lys

Met

val

Arg

Leu

Pro

Gln

50

His

Ala

Thr

val

ser

130

Thr

Lys

Tyr

Ser

Ile

210

Asp

Lys

Glu

Lys

Ser

Glu

35

Asn

Ser

Thr

Ala

Glu

115

Ile

Gly

Asn

ser

Lys

Glu

Glu

Asn

Thr

TYyr

Gln

20

Asn

Lys

Glu

Phe

Pro

100

ser

Ile

Ala

Ser

Ser

180

Arg

Leu

Pro

Asn

Ile
260

Gln

Ile

Gly

Pro

Ser

Asp

85

Glu

Asn

Glu

Tyr

Ile

165

Glu

Ile

Thr

Leu

Lys

Pro

Ala

Leu

Gly

Gly

Gln

Glu

150

Pro

Gly

Ser

val

230

Lys

Lys

Phe

Leu

Lys

Ser

55

val

Leu

TYyr

Lys

Arg

Asp

Asn

Glu

Glu

Ser

215

val

Asn

Asp

Ser

Asn

Gly

40

Lys

Glu

Thr

Lys

Thr

120

Gln

Thr

Gly

His

val

200

Gly

val

Asn

val
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Lys Ile Leu Thr
10

Thr

25

Lys

Ala

Lys

Pro

Lys

Thr

Glu

Lys

Lys

Ile

185

Asn

Lys

Phe

Lys

Leu
265

Asn

Leu

Thr

val

Gly

90

Thr

Ile

Glu

Glu

Leu

170

Arg

Asp

Ser

val

Ala

250

Gly
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val

val

Phe

Thr

75

Asp

Thr

Gln

Leu

Ser

155

Glu

Glu

Leu

Ile

Leu

235

Lys

Ala

190

Leu

val

val

60

Thr

TYyr

Gln

Asn

Tyr

Ala

Ile

Asp

Ile

220

Asp

Lys

Asn

Leu

Gly

Lys

Leu

Glu

Thr

Thr

ser

125

Lys

Asn

Lys

Gln

His

205

Lys

Asn

Ala

val

ser

Glu

30

Lys

Lys

val

Leu

Trp

Asp

Gln

Leu

Ala

Glu

190

Asn

Thr

ser

Gly

Glu
270

Leu

15

Ser

Thr

Pro

Thr

ser

95

Gln

Asp

Tyr

Glu

val

175

Gly

Lys

Ile

Asn

Glu

255

Asn

Phe

Thr

Asp

Thr

Gly

80

Glu

val

Lys

Pro

His

160

Asn

Thr

Tyr

Asn

Ser

240

Ala

Arg



eolf-seql
Ala Ala Leu val Thr Tyr Gly Ser Asp Ile Phe Asp Gly Arg Thr val
275 280 285

Lys val Ile Lys Gly Phe Lys Glu Asp Pro Tyr Tyr Gly Leu Glu Thr
290 295 300

Ser Phe Thr val GIn Thr Asn Asp Tyr Ser Tyr Lys Lys Phe Thr Asn
305 310 315 320

Ile Ala Ala Asp Ile Ile Lys Lys Ile Pro Lys Glu Ala Pro Glu Ala
325 330 335

Lys Trp Gly Gly Thr Ser Leu Gly Leu Thr Pro Glu Lys Lys Arg Glu
340 345 350

Tyr Asp Leu Ser Lys Vval Gly Glu Thr Phe Thr Met Lys Ala Phe Met
355 360 365

Glu Ala Asp Thr Leu Leu Ser Ser Ile Gln Arg Lys Ser Arg Lys Ile
370 375 380

Ile val His Leu Thr Asp Gly val Pro Thr Arg Ser Tyr Ala Ile Asn
385 390 395 400

Ser Phe val Lys Gly Ser Thr Tyr Ala Asn GIn Phe Glu Arg Ile Lys
405 410 415

Glu Lys Gly Tyr Leu Asp Lys Asn Asn Tyr Phe Ile Thr Asp Asp Pro
420 425 430

Glu Lys Ile Lys Gly Asn Gly Glu Ser Tyr Phe Leu Phe Pro Leu Asp
435 440 445

Ser GIn Thr Gln Ile Ile Ser Gly Asn Leu GIn Lys Leu His Tyr

Tyr
450 455 460

Leu Asp Leu Asn Leu Asn Tyr Pro Lys Gly Thr Ile Tyr Arg Asn Gly
465 470 475 480

Pro val Arg Glu His Gly Thr Pro Thr Lys Leu Tyr Ile Asn Ser Leu
485 490 495

Lys GIn Lys Asn Tyr Asp Ile Phe Asn Phe Gly Ile Asp Ile Ser Gly
500 505 510

Phe Arg GIn val Tyr Asn Glu Asp Tyr Lys Lys Asn Gln Asp Gly Thr
515 520 525

Phe GIn Lys Leu Lys Glu Glu Ala Phe Glu Leu Ser Asp Gly Glu Ile
530 535 540
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Thr Glu Leu Met Asn Ser Phe Ser Ser Lys Pro Glu Tyr Tyr Thr Pro
545 550 555 560

Ile val Thr Ser Ala Asp val Ser Asn Asn Glu Ile Leu Ser Lys Ile
565 570 575

GIn GIn GIn Phe Glu Lys Ile Leu Thr Lys Glu Asn Ser Ile val Asn
580 585 590

Gly Thr Ile Glu Asp Pro Met Gly Asp Lys Ile Asn Leu His Leu Gly
595 600 605

Asn Gly GIn Thr Leu Gln Pro Ser Asp Tyr Thr Leu Gln Gly Asn Asp
610 615 620

Gly Ser Ile Met Lys Asp Ser Ile Ala Thr Gly Gly Pro Asn Asn Asp

Gly Gly Ile Leu Lys Gly val Lys Leu Glu Tyr Ile Lys Asn Lys Leu
645 650 655

Tyr val Arg Gly Leu Asn Leu Gly Glu Gly GIn Lys val Thr Leu Thr
660 665 670

Tyr Asp val Lys Leu Asp Asp Ser Phe Ile Ser Asn Lys Phe Tyr Asp
675 680 685

Thr Asn Gly Arg Thr Thr Leu Asn Pro Lys Ser Glu Glu Pro Asp Thr
690 695 700

Leu Arg Asp Phe Pro Ile Pro Lys Ile Arg Asp val Arg Glu Tyr Pro
705 710 715 720

Thr Ile Thr Ile Lys Asn Glu Lys Lys Leu Gly Glu Ile Glu Phe Thr
725 730 735

Lys val Asp Lys Asp Ash Asnh Lys Leu Leu Leu Lys Gly Ala Thr Phe
740 745 750

Glu Leu GIn Glu Phe Asn Glu Asp Tyr Lys Leu Tyr Leu Pro Ile Lys
755 760 765

Asn Asn Asn Ser Lys val val Thr Gly Glu Asn Gly Lys Ile Ser Tyr
770 775 780

Lys Asp Leu Lys Asp Gly Lys Tyr GIn Leu Ile Glu Ala val Ser Pro
785 790 795 800

Lys Asp Tyr Gln Lys Ile Thr Asn Lys Pro Ile Leu Thr Phe Glu val
805 810 815
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eolf-seql
val Lys Gly Ser Ile Gln Asn Ile Ile Ala val Asn Lys GIln Ile Ser
820 825 830

Glu Tyr His Glu Glu Gly Asp Lys His Leu Ile Thr Asn Thr His Ile
835 840 845

Pro Pro Lys Gly Ile Ile Pro Met Thr Gly Gly Lys Gly Ile Leu Ser
850 855 860

Phe Ile Leu Ile Gly Gly Ala Met Met Ser Ile Ala Gly Gly Ile Tyr

865 870 875 880
Ile Trp Lys Arg His Lys Lys Ser Ser Asp Ala Ser Ile Glu Lys Asp
885 890 895

<210> 189

<211> 393

<212> PRT

<213> Streptococcus agalactiae

<400> 189

ier Ile Ile Lys ;hr ITe Asn Lys Asp gAU Pro Leu Asp val Xg1 Phe

val Leu Asp ggn Ser Asn Ser Met Eys Asn Asn Gly Lys égn Asn Lys
5

Ala Lys Lys Ala Gly Glu Ala val Glu Thr Ile Ile Lys Asp val Leu
35 40 45

Gly gga Asn val Glu Asn é;g Ala Ala Leu val Egr Tyr Gly Ser Asp

Ile Phe Asp Gly Arg Thr val Lys val Ile Lys Gly Phe Lys Glu Asp
65 70 75 80

Pro Tyr Tyr Gly ggu Glu Thr Ser Phe ;gr val GIn Thr Asn Sgp Tyr

Ser Tyr Lys Lys Phe Thr Asn Ile Ala Ala Asp Ile Ile Lys Lys Ile
100 105 110

Pro Lys Glu Ala Pro Glu Ala Lys Trp Gly Gly Thr Ser Leu Gly Leu
115 120 125

Thr Pro Glu Lys Lys Arg Glu Tyr Asp Leu Ser Lys val Gly Glu Thr
130 135 140

Phe Thr Met Lys Ala Phe Met Glu Ala Asp Thr Leu Leu Ser Ser Ile
145 150 155 160

GIn Arg Lys Ser Arg Lys Ile Ile val His Leu Thr Asp Gly val Pro
165 170 175
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eolf-seql

Thr Arg Ser Tyr Ala Ile Asn Ser Phe val Lys Gly Ser Thr Tyr Ala
180 185 190

Asn GIn Phe Glu Arg Ile Lys Glu Lys Gly Tyr Leu Asp Lys Asnh Asn
195 200 205

Tyr Phe Ile Thr Asp Asp Pro Glu Lys Ile Lys Gly Asn Gly Glu Ser
210 215 220

Tyr Phe Leu Phe Pro Leu Asp Ser Tyr Gln Thr Gln Ile Ile Ser Gly
225 230 235 240

Asn Leu Gln Lys Leu His Tyr Leu Asp Leu Asn Leu Ash Tyr Pro Lys
245 250 255

Gly Thr Ile Tyr Arg Asn Gly Pro val Arg Glu His Gly Thr Pro Thr
260 265 270

ITe Asn Ser Leu Lys Gln Lys Asn Tyr Asp Ile Phe Asn

Lys Leu Tyr
275 280 285

Phe Gly Ile Asp Ile Ser Gly Phe Arg Gln val

Tyr Asn Glu Asp Tyr
290 295 300

Lys Lys Asn Gln Asp Gly Thr Phe GIn Lys Leu Lys Glu Glu Ala Phe
305 310 315 320

Glu Leu Ser Asp Gly Glu ITe Thr Glu Leu Met Asn Ser Phe Ser Ser
325 330 335

Tyr Thr Pro Ile val Thr Ser Ala Asp val Ser Asn

Lys Pro Glu Tyr
340 345 350

Asn Glu Ile Leu Ser Lys Ile Gln GIn Gln Phe Glu Lys Ile Leu Thr
355 360 365

Lys Glu Asn Ser Ile val Asn Gly Thr Ile Glu Asp Pro Met Gly Asp
370 375 380

Lys Ile Asn Leu His Leu Gly Asn Gly
385 390

<210> 190
<211> 251
<212> PRT
<213> Streptococcus agalactiae

<400> 190
§1n Thr Leu GlIn Ero Ser Asp Tyr Thr igu GIn Gly Asn Asp g}y Ser
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Ile

Ile

Arg

val

65

Gly

Asp

Thr

Asp

Gln

145

Asn

Leu

Tyr

Gly

His
225

Met

Leu

Gly

50

Lys

Arg

Phe

Ile

Lys

Glu

ser

Lys

Gln

Ser

210

Glu

Lys

Lys

Leu

Leu

Thr

Pro

Lys

Asp

Phe

Lys

Asp

Lys

Ile

Glu

Lys Gly Ile

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

<400>

191
901
PRT
Streptococcus

191

Asp

20

Gly

Asn

Asp

Thr

Ile

100

Asn

Asn

Asn

val

Gly

Ile

Gln

Gly

Ile

Ser

val

Leu

Asp

Leu

85

Pro

Glu

Asn

Glu

val

165

Lys

Thr

Asn

Asp

Pro
245

%et Arg Lys Tyr §1n

Ile

Lys

Gly

Ser

70

Asn

Lys

Lys

Lys

Tyr

Asn

Ile

Ala

Leu

Glu

55

Phe

Pro

Ile

Lys

Leu

135

Tyr

Gly

Gln

Lys

Ile

215

His

Thr

Thr

Glu

40

Gly

Ile

Lys

Arg

Leu

120

Leu

Lys

Glu

Leu

Pro

200

Ala

Leu

Gly

agalactiae

Lys Phe Ser

eolf-seql

Gly Gly Pro Asn
25

TYyr

Gln

Ser

Ser

Leu

Leu

Asn

Ile

185

Ile

val

Ile

Gly

Lys

Ile
Lys
Asnh
Glu
90

val
Glu

Lys

Tyr

Leu
Asn
Thr

Lys
250

Ile
10

Page

Lys

val

Lys

75

Glu

Arg

Ile

Gly

Leu

155

Lys

Ala

Thr

Lys

Asn

235

Gly

Asn

Thr

60

Phe

Pro

Glu

Glu

Ala

140

Pro

Ile

val

Phe

Gln

220

Thr

Asn

Tyr

Asp

Tyr

Phe

125

Thr

Ile

ser

ser

Glu

205

Ile

His

Asp

30

Leu

Thr

Asp

Thr

Pro

110

Thr

Phe

Lys

Tyr

Pro

190

val

ser

Ile

Gly

Tyr

Tyr

Thr

Leu

95

Thr

Lys

Glu

Asn

Lys

Lys

val

Glu

Pro

Gly

val

Asp

Asn

80

Arg

Ile

val

Leu

Asn

160

Asp

Asp

Lys

Tyr

Pro
240

Leu Thr Leu Ser Leu Phe

195

15



Cys

val

Asp

Ala

65

Glu

Glu

Lys

Asn

Pro

145

val

Pro

Leu

Lys

Lys

Met

Ala

ser

Leu

Pro

Gln

50

His

Ala

Thr

val

ser

130

Thr

Lys

Tyr

ser

Ile

210

Gln

Asn

Ala

Asp

Ser

Glu

35

Asn

Pro

Thr

Ala

Glu

115

Thr

Gly

Gly

ser

Lys

Glu

Lys

Asn

Glu

Asn
275

Gln

20

Asn

Lys

Glu

Phe

Pro

100

Ser

Ile

Ile

Ser

Ser

180

Arg

Leu

Pro

Asp

Ala

260

Arg

Ile

Gly

Pro

Ser

Asp

85

Glu

Asn

Gly

Tyr

val

165

Glu

Ile

Thr

Leu

val

Pro

Ala

Leu

Gly

Gly

Gln

Glu

150

Pro

Gly

Ser

val

Asp

230

Pro

Gly

Ala

Leu

Lys

Ser

55

Ile

Leu

Tyr

Lys

Asn

135

Asp

Asn

Glu

Glu

Ser

215

val

Asn

Thr

Leu

Asn

Gly

40

Lys

Glu

Ile

Lys

Thr

120

Gln

Thr

Gly

His

val

200

Gly

val

Phe

Ala

val
280

eolf-seql

Thr Asn val Leu

25

Lys Leu

Ala Thr

Lys val

Pro Gly
90

Lys Thr

Thr Ile

Glu Glu

Lys Glu

Lys Ser
170

Ile Arg
185

Gly Asp

Lys Thr

Phe val

Gln Arg
250

val Lys
265

Thr Tyr

Page

val

Phe

Thr

75

Asp

Asn

Gln

Leu

ser

155

Glu

Glu

Leu

Ile

Leu

235

His

Asp

Gly
196

val

val

60

Ala

Tyr

Gln

Asn

Tyr

Ala

Ile

Ala

val

220

Asp

Asn

Ile

ser

Gly

Lys

Leu

Glu

Thr

Thr

ser

125

Lys

Lys

Lys

Pro

His

205

Lys

Asn

Lys

Leu

Asp
285

Glu

30

Lys

Lys

Leu

Leu

Trp

Gly

Gln

Leu

Ala

Glu

190

Asn

Pro

ser

Ala

ser

Thr

Thr

Thr

ser

95

Gln

Asp

Tyr

Glu

val

175

Gly

Lys

val

Asn

Lys

Ala

Phe

Thr

Asp

Thr

Gly

80

Glu

val

Lys

Pro

His

160

Asn

Thr

Tyr

Asp

Ser

240

Lys

Asn

Asp



Gly

TYyr

305

Lys

Glu

Glu

Met

Asn

385

ser

Phe

Leu

Leu

Gln

465

Phe

Tyr

Ile

Asn

Ser
545

Gly

Gln

Ala

Gln

Lys

370

ser

Tyr

Glu

Thr

Phe

450

Lys

Tyr

Ile

Asp

Gln

530

Asp

Ser

Leu

Leu

Pro

Gln

355

Ala

Gln

Ala

Gln

Asp

Pro

Leu

Arg

Asn

Ile

515

Asp

Gly

val

Gln

Thr

Lys

340

Lys

Phe

Lys

Ile

Met

420

Lys

Leu

His

Asn

ser

500

Ser

Gly

Glu

Asp

Thr

Asn

325

Ala

Glu

Met

Ile

Asn

405

Lys

Pro

Asp

Tyr

Gly

Thr

Ile

val

Lys

310

Asn

Lys

TYyr

Glu

Ile

390

Asn

Lys

Glu

Ser

Leu

470

Pro

Lys

Phe

Phe

Thr
550

val

295

Phe

Ala

Trp

TYyr

Ala

375

val

Phe

Asn

Asp

Tyr

455

Asp

val

Gln

Arg

Gln

535

Glu

Lys

Thr

Glu

Gly

Leu

360

Asp

His

Lys

Gly

Ile

440

Gln

Leu

Arg

Lys

Gln

520

Lys

Leu

eolf-seql

Gly Phe Lys Glu

Ile

Glu

Ser

345

Ser

Asp

val

Leu

TYr

Lys

Thr

Asn

Glu

Asn

505

val

Leu

Met

Gln

Ile

330

Thr

Lys

Ile

Thr

Gly

Gln

Leu

His

490

Tyr

Tyr

Lys

Lys

Page

Thr

315

Ile

Thr

val

Leu

Asp

395

Ala

Asn

Asn

Ile

Asn

475

Gly

Asp

Asn

Glu

ser
555

197

300

Glu

Lys

Asn

Gly

ser

380

Gly

ser

Lys

Gly

Ile

460

Tyr

Thr

Ile

Glu

Glu

540

Phe

Asp

Asn

Arg

Gly

Glu

365

Gln

val

Tyr

ser

Glu

445

ser

Pro

Pro

Phe

Asp

525

Ala

ser

Asp

Tyr

Ile

Leu

350

Thr

val

Pro

Glu

Asn

430

ser

Gly

Lys

Thr

Asn

510

Tyr

Phe

ser

Lys

Ser

Pro

335

Thr

Phe

Asn

Thr

ser

415

Phe

Tyr

Asn

Gly

Lys

Phe

Lys

Glu

Lys

Tyr

His

320

Thr

Pro

Thr

Arg

Leu

Phe

Leu

Thr

480

Leu

Gly

Lys

Leu

Pro
560



Glu

Ile

Asn

Asn

Leu

625

Gly

Ile

Lys

Asn

Glu

705

val

Glu

Lys

Tyr

Gly

Glu

Leu

Tyr

Leu

ser

Leu

610

Gln

Pro

Lys

val

Lys

Asp

Arg

Ile

Gly

Leu

770

Lys

Ala

Thr

Tyr

Ser

Ile

595

Gln

Gly

Asn

Asn

Thr

675

Phe

Pro

Glu

Glu

Ala

755

Pro

Ile

val

Phe

Thr

Lys

580

val

Leu

Asn

Asn

Lys

Leu

Tyr

Asn

Tyr

Phe

740

Thr

Ile

Ser

Ser

Glu
820

Pro
565
Ile
Asnh

Gly

Asp

Thr

Asp

Thr

Pro

725

Thr

Phe

Lys

TYyr

Pro

805

val

Ile

Gln

Gly

Asn

TYyr

TYyr

Thr

Leu

710

Thr

Lys

Glu

Asn

Lys

Lys

val

val

Gln

Thr

Gly

val

Asp

Asn

695

Arg

Ile

val

Leu

Asn

775

Asp

Asp

Lys

Thr

Gln

Ile

600

Gln

Ile

Ile

Arg

val

680

Gly

Asp

Thr

Asp

Gln

760

Asn

Leu

Tyr

Gly

eolf-seql

Ser

Phe

585

Glu

Thr

Met

Leu

Lys

Arg

Phe

Ile

Ser

Lys

Gln

ser
825

Ser Asp Ala

570

Glu

Asp

Leu

Lys

Leu

Thr

Pro

Lys

Asp

Phe

Lys

Asp

Lys

810

Ile

Page

Lys

Pro

Gln

Asp

Gly

Asn

Asp

Thr

Ile

715

Asn

Asn

Asn

val

Gly

Ile

Gln

198

Ile

Met

Pro

620

sSer

val

Leu

Asp

Leu

700

Pro

Glu

Asn

Glu

val

780

Lys

Thr

Asn

sSer

Leu

Ile

Lys

Gly

ser

685

Asn

Lys

Lys

Lys

Asp

765

Thr

Tyr

Asn

Ile

Asn

Thr

590

Asp

Asp

Ala

Leu

Glu

670

Phe

Pro

Ile

Lys

Leu

750

Tyr

Gly

Gln

Lys

Ile
830

Asn

575

Lys

Lys

Tyr

Thr

Glu

655

Gly

Ile

Lys

Arg

Leu

735

Leu

Lys

Glu

Leu

Pro

815

Ala

Glu

Glu

Ile

Thr

Tyr

Gln

Ser

ser

720

Gly

Leu

Leu

Asn

Ile

800

Ile

val



eolf-seql

Asn Lys GIn Ile Ser Glu Tyr His Glu Glu Gly Asp Lys His Leu Ile
835 840 845

Thr Asn Thr His Ile Pro Pro Lys Gly Ile Ile Pro Met Thr Gly Gly
850 855 860

Lys Gly Ile Leu Ser Phe Ile Leu Ile Gly Gly Ser Met Met Ser Ile

865 870 875 880
Ala Gly Gly Ile Tyr Ile Trp Lys Arg Tyr Lys Lys Ser Ser Asp Ile
885 890 895
Ser Arg Glu Lys Asp
900
<210> 192
<211> 398
<212> PRT
<213> Streptococcus agalactiae
<400> 192
Ihr Ile val Lys Ero val Asp Lys Gln i%s Pro Leu Asp Vval Xg1 Phe

val Leu Asp ggn Ser Asnh Ser Met gsn Asn Asp Gly Pro égn Phe G1n
5

Arg His ggn Lys Ala Lys Lys ﬁga Ala Glu Ala Leu S}y Thr Ala val

Lys ggp Ile Leu Gly Ala égn Ser Asp Asn Arg g81 Ala Leu val Thr

Tyr Gly Ser Asp Ile Phe Asp Gly Arg Ser val Asp val val Lys Gly
65 70 75 80

Phe Lys Glu Asp ggp Lys Tyr Tyr Gly Sgu GIn Thr Lys Phe ggr Ile

GIn Thr Glu Asn Tyr Ser His Lys GIn Leu Thr Asn Asn Ala Glu Glu
100 105 110

Ile Ile Lys Arg Ile Pro Thr Glu Ala Pro Lys Ala Lys Trp Gly Ser
115 120 125

Thr Thr Asn Gly Leu Thr Pro Glu GIn Gln Lys Glu Tyr Tyr Leu Ser
130 135 140

Lys val Gly Glu Thr Phe Thr Met Lys Ala Phe Met Glu Ala Asp Asp
145 150 155 160
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Ile

Thr

Gly

Leu

Gly

Gln

Leu

His

Tyr

Tyr

305

Lys

Lys

ser

Glu

Asp
385

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

<400>
§1n Thr Leu Gln Pro

Leu

Asp

Ala

Asn

210

Asn

Ile

Asn

Gly

Glu

ser

Asp

Lys

370

Pro

ser

Gly

sSer

195

Lys

Gly

Ile

Tyr

Thr

275

Ile

Glu

Glu

Phe

Ala

355

Ile

Met

193
251
PRT
Streptococcus

193

Gln

val

180

TYyr

Ser

Glu

Ser

Pro

260

Pro

Phe

Asp

Ala

Ser

340

Ser

Leu

Gly

val

165

Pro

Glu

Asn

Ser

Lys

Thr

Asn

Tyr

Phe

325

Ser

Asn

Thr

Asp

5

Asn Arg

Thr Arg

Ser Gln

Phe Leu

215

Tyr Phe

Asn Leu

Gly Thr

Lys Leu

Phe Gly

Lys Lys

310

Glu Leu

Lys Pro

Asn Glu

Lys Glu

375

Lys Ile
390

Asn

Ser

Phe

200

Leu

Leu

Gln

Phe

TYyr

Ile

Asn

Ser

Glu

Ile

360

Asn

Asn

agalactiae

Ser Asp

Tyr

eolf-seql

Ser GIn Lys Ile
170

Thr
Phe
Lys
Tyr
Ile
Asp
Gln
Asp
Tyr
345
Leu
Ser

Leu

Thr

Ala

Gln

Asp

Pro

Leu

250

Arg

Asn

Ile

Asp

Tyr

Ser

Ile

Gln

Leu
10

Page

Ile

Met

Lys

Leu

235

His

Asn

ser

Ser

Gly

Glu

Thr

Lys

val

Leu
395

Gln

200

Asn

Lys

Pro

220

Asp

TYyr

Gly

Leu

Ile

Pro

Ile

Asn

380

Gly

Gly

Ile

Asn

Lys

205

Glu

ser

Leu

Pro

285

Phe

Phe

Thr

Ile

Gln

365

Gly

Asn

Asn

val

Phe

190

Asn

Asp

Tyr

Asp

val

270

Gln

Arg

Gln

Glu

val

350

Gln

Thr

Gly

His

175

Lys

Gly

Ile

Gln

Leu

255

Arg

Lys

Gln

Lys

Leu

335

Thr

Gln

Ile

val

Leu

Tyr

Lys

Thr

240

Asn

Glu

Asn

val

Leu

320

Met

ser

Phe

Glu

Asp Gly Ser
15



Ile

Ile

Arg

val

65

Gly

Asp

Thr

Asp

Gln

145

Asn

Leu

Tyr

Gly

His
225

Met

Leu

Gly

50

Lys

Arg

Phe

Ile

Lys

Glu

ser

Lys

Gln

Ser

210

Glu

Lys

Lys

Leu

Leu

Thr

Pro

Lys

Asp

Phe

Lys

Asp

Glu

Lys Gly Ile

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

<400>

194
901
PRT
Streptococcus

194

Asp

20

Gly

Asn

Asp

Thr

Ile

100

Asn

Asn

Asn

val

Gln

Gly

Ile

Ser

val

Leu

Asp

Leu

85

Pro

Glu

Asn

Glu

val

165

Lys

Thr

Asn

Asp

Pro
245
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Gly Pro Asn Asn Asp Gly Gly Ile Leu Lys Gly val Lys Leu Glu Tyr
645 650 655

Ile Gly Asn Lys Leu Tyr val Arg Gly Leu Asn Leu Gly Glu Gly Gln
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Glu Ala val Ser Pro Glu Asp Tyr GIn Lys Ile Thr Asn Lys Pro Ile
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Ser Asp Gly Glu Ile Thr Glu Leu Met Lys Ser Phe Ser Ser Lys Pro
545 550 555 560

Glu Tyr Tyr Thr Pro Ile val Thr Ser Ser Asp Ala Ser Asn Asn Glu
565 570 575

Ile Leu Ser Lys Ile GIn GIn GIn Phe Glu Lys val Leu Thr Lys Glu
580 585 590

Asn Ser Ile val Asn Gly Thr Ile Glu Asp Pro Met Gly Asp Lys Ile
595 600 605

Asn Leu GIn Leu Gly Asn Gly Gln Thr Leu GIn Pro Ser Asp Tyr Thr
610 615 620

Leu GIn Gly Asn Asp Gly Ser Ile Met Lys Asp Ser Ile Ala Thr Gly
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Gly Pro Asn Asn Asp Gly Gly Ile Leu Lys Gly val Lys Leu Glu Tyr
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675 680 685

Asn Lys Phe Tyr Asp Thr Asn Gly Arg Thr Thr Leu Asn Pro Lys Ser
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Glu Ile Glu Phe Thr Lys val Asp Lys Asp Asn Asn Lys Leu Leu Leu
740 745 750

Lys Gly Ala Thr Phe Glu Leu Gln Glu Phe Asn Glu Asp Tyr Lys Leu
755 760 765

Tyr Leu Pro Ile Lys Asn Asn Asn Ser Lys val val Thr Gly Glu Asn
770 775 780

Gly Lys Ile Ser Tyr Lys Asp Leu Lys Asp Gly Lys Tyr GIn Leu Ile
785 790 795 800

Glu Ala val Ser Pro Lys Asp Tyr GIn Lys Ile Thr Asn Lys Pro Ile
805 810 815
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eolf-seql

Leu Thr Phe Glu val val Lys Gly Ser Ile Gln Asn Ile Ile Ala val
820 825 830

Asn Lys GIn Ile Ser Glu Tyr His Glu Glu Gly Asp Lys His Leu Ile
835 840 845

Thr Asn Thr His Ile Pro Pro Lys Gly Ile Ile Pro Met Thr Gly Gly
850 855 860

Lys Gly Ile Leu Ser Phe Ile Leu Ile Gly Gly Ser Met Met Ser Ile

865 870 875 880
Ala Gly Gly Ile Tyr Ile Trp Lys Arg Tyr Lys Lys Ser Ser Asp Ile
885 890 895
Ser Arg Glu Lys Asp
900
<210> 198
<211> 398
<212> PRT
<213> Streptococcus agalactiae
<400> 198
Ihr Ile val Lys Ero val Asp Lys Gln i%s Pro Leu Asp val Xg1 Phe

val Leu Asp ggn Ser Asnh Ser Met gsn Asn Asp Gly Pro égn Phe Gln
5

Arg His ggn Lys Ala Lys Lys ﬁga Ala Glu Ala Leu S}y Thr Ala val

Lys ggp Ile Leu Gly Ala égn Ser Asp Asn Arg g81 Ala Leu val Thr

Tyr Gly Ser Asp Ile Phe Asp Gly Arg Ser val Asp val val Lys Gly
65 70 75 80

Phe Lys Glu Asp ggp Lys Tyr Tyr Gly Sgu GIn Thr Lys Phe ggr Ile

GIn Thr Glu Asn Tyr Ser His Lys GIn Leu Thr Asn Asn Ala Glu Glu
100 105 110

Ile Ile Lys Arg Ile Pro Thr Glu Ala Pro Arg Ala Lys Trp Gly Ser
115 120 125

Thr Thr Asn Gly Leu Thr Pro Glu GIn Gln Lys Gln Tyr Tyr Leu Ser
130 135 140
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Lys

Ile

Thr

Gly

Leu

Gly

Gln

Leu

His

Tyr

Tyr

305

Lys

Lys

ser

Glu

Asp
385

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

val

Leu

Asp

Ala

Asn

210

Asn

Ile

Asn

Gly

Glu

Ser

Asp

Lys

370

Pro

Gly

Ser

Gly

Ser

195

Lys

Gly

Ile

Tyr

Thr

275

Ile

Glu

Glu

Phe

Ala

355

val

Met

199
251
PRT
Streptococcus

Glu

Gln

val

180

TYr

Ser

Glu

Ser

Pro

260

Pro

Phe

Asp

Ala

sSer

340

Ser

Leu

Gly

Thr

val

165

Pro

Glu

Asn

Ser

Lys

Thr

Asn

Tyr

Phe

325

Ser

Asn

Thr

Asp

eolf-seql

Phe Thr Met Lys Ala Phe Met

150

Asp Arg Asn Ser Gln
170

Thr Arg Ser Tyr Ala

Ser Gln Phe Glu Gln
200

Phe Leu Leu Thr Asp
215

Tyr Phe Leu Phe Pro

Asn Leu GIn Lys Leu
250

Gly Thr Ile Tyr Arg

Lys Leu Tyr Ile Asn

Phe Gly Ile Asp Ile

Lys Lys Asn Gln Asp

Glu Leu Ser Asp Gly

Lys Pro Glu Tyr Tyr
345

Asn Glu Ile Leu Ser
360

Lys Glu Asn Ser Ile
375

Lys Ile Asn Leu GIn
390

agalactiae
Page

155

Lys

Ile

Met

Lys

Leu

235

His

Asn

Ser

sSer

Gly

Glu

Thr

Lys

val

Leu
395

212

Ile

Asn

Lys

Pro

220

Asp

TYyr

Gly

Leu

Ala

300

Thr

Ile

Pro

Ile

Asn

380

Gly

Glu

Ile

Asn

Lys

205

Glu

ser

Leu

Pro

Lys

285

Phe

Phe

Thr

Ile

Gln

365

Gly

Asn

Ala

val

Phe

190

Asn

Asp

Tyr

Asp

val

270

Gln

Arg

Gln

Glu

val

350

Gln

Thr

Gly

Asp

His

175

Lys

Gly

Ile

Gln

Leu

255

Arg

Lys

Gln

Lys

Leu

335

Thr

Gln

Ile

Leu

Tyr

Lys

Thr

240

Asn

Glu

Asn

val

Leu

320

Met

ser

Phe

Glu



<400> 199
§1n Thr Leu

Ile

Ile

Arg

val

65

Gly

Asp

Thr

Asp

Gln

145

Asn

Leu

Tyr

Gly

His

225

Lys

Met

Leu

Gly

50

Lys

Arg

Phe

Ile

Lys

Glu

ser

Lys

Gln

Ser

210

Glu

Gly

Lys

Lys

35

Leu

Leu

Thr

Pro

Lys

Asp

Phe

Lys

Asp

Lys

Ile

Glu

Ile

<210> 200
<211> 896

Gln

Asp

20

Gly

Asn

Asp

Thr

Ile

100

Asn

Asn

Asn

val

Gly

Ile

Gln

Gly

Ile

Pro

Ser

val

Leu

Asp

Leu

85

Pro

Glu

Asn

Glu

val

165

Lys

Thr

Asn

Asp

Pro
245

Ser

Ile

Lys

Gly

Ser

70

Asn

Lys

Lys

Lys

Tyr

Asn

Ile

Asp

Ala

Leu

Glu

55

Phe

Pro

Ile

Lys

Leu

135

Tyr

Gly

Gln

Lys

Ile

215

His

Thr

Tyr

Thr

Glu

40

Gly

Ile

Lys

Arg

Leu

120

Leu

Lys

Glu

Leu

Pro

200

Ala

Leu

Gly

eolf-seql

Thr

Gly

25

Tyr

Gln

Ser

Ser

Leu

Leu

Asn

Ile

185

Ile

val

Ile

Gly

Leu Gln Gly
10

Gly

Ile

Lys

Asn

Glu

90

val

Glu

Lys

Tyr

Leu

Asn

Thr

Lys
250

Page

Pro

Lys

val

Lys

Asp

Arg

Ile

Gly

Leu

155

Lys

Ala

Thr

Lys

Asn

235

Gly

213

Asn

Asn

Thr

60

Phe

Pro

Glu

Glu

Ala

140

Pro

Ile

val

Phe

Gln

220

Thr

Asn

Asn

Tyr

Asn

Tyr

Phe

125

Thr

Ile

ser

ser

Glu

205

Ile

His

Asp

Asp

30

Leu

Thr

Asp

Thr

Pro

110

Thr

Phe

Lys

Tyr

Pro

190

val

ser

Ile

Gly

15

Gly

Tyr

Tyr

Thr

Leu

95

Thr

Lys

Glu

Asn

Lys

Lys

val

Glu

Pro

Ser

Gly

val

Asp

Asn

80

Arg

Ile

val

Leu

Asn

160

Asp

Asp

Lys

Tyr

Pro
240



<212> PRT
<213> Streptococcus

<400> 200
%et Arg Lys Tyr §1n

Cys

val

Asp

ser

65

Glu

Glu

Lys

Lys

Leu

145

val

Pro

Leu

Lys

Lys

Met

Leu

Pro

Gln

50

His

Ala

Thr

val

ser

130

Thr

Lys

Tyr

ser

Ile

210

Asp

Lys

Ser

Glu

35

Asn

Ser

Thr

Ala

Glu

115

Ile

Gly

Asn

ser

Glu

Asn

Gln

20

Asn

Lys

Glu

Phe

Pro

100

Ser

Ile

Ala

sSer

Ser

180

Arg

Leu

Pro

Asn

Ile

Gly

Pro

Ser

Asp

85

Glu

Asn

Glu

TYyr

Ile

165

Glu

Ile

Thr

Leu

agalactiae

Lys Phe Ser

Pro

Ala

Leu

Gly

Gly

Gln

Glu

150

Pro

Gly

Ser

val

Asp

230

Lys

Leu

Lys

Ser

55

val

Leu

Tyr

Lys

Arg

Asp

Asn

Glu

Glu

Ser

215

val

Asn

Asn

Gly

40

Lys

Glu

Thr

Lys

Thr

120

Gln

Thr

Gly

His

val

200

Gly

val

Asn

eolf-seql

Lys

Thr

25

Lys

Ala

Lys

Pro

Glu

Lys

Lys

Ile

185

Asn

Lys

Phe

Lys

Ile

10

Asn

Leu

Thr

val

Gly

90

Thr

Ile

Glu

Glu

Leu

170

Arg

Asp

Ser

val

Ala
250

Page

Leu

val

val

Phe

Thr

75

Asp

Thr

Gln

Leu

Ser

155

Glu

Glu

Leu

Ile

Leu

235

Lys

214

Thr

Leu

val

val

60

Thr

TYyr

Gln

Asn

Tyr

Ala

Ile

Asp

Ile

220

Asp

Lys

Leu

Gly

Lys

Leu

Glu

Thr

Thr

ser

125

Lys

Asn

Lys

Gln

His

205

Lys

Asn

Ala

ser

Glu

30

Lys

Lys

val

Leu

Trp

Asp

Gln

Leu

Ala

Glu

190

Asn

Thr

ser

Gly

Leu

15

Ser

Thr

Pro

Thr

ser

95

Gln

Asp

Tyr

Glu

val

175

Gly

Lys

Ile

Asn

Glu
255

Phe

Thr

Asp

Thr

Gly

80

Glu

val

Lys

Pro

His

160

Asn

Thr

Tyr

Asn

Ser

240

Ala



eolf-seql
val Glu Thr Ile Ile Lys Asp Vval Leu Gly Ala Asn val Glu Asn Arg
260 265 270

Ala Ala Leu val Thr Tyr Gly Ser Asp Ile Phe Asp Gly Arg Thr val
275 280 285

Lys val Ile Lys Gly Phe Lys Glu Asp Pro Tyr Gly Leu Glu Thr

Tyr
290 295 300

Ser Phe Thr val Gln Thr Asn Asp Tyr Ser Tyr Lys Lys Phe Thr Asn
305 310 315 320

Ile Ala Ala Asp Ile Ile Lys Lys Ile Pro Lys Glu Ala Pro Glu Ala
325 330 335

Lys Trp Gly Gly Thr Ser Leu Gly Leu Thr Pro Glu Lys Lys Arg Glu
340 345 350

Tyr Asp Leu Ser Lys Vval Gly Glu Thr Phe Thr Met Lys Ala Phe Met
355 360 365

Glu Ala Asp Thr Leu Leu Ser Ser Ile Gln Arg Lys Ser Arg Lys Ile
370 375 380

Ile val His Leu Thr Asp Gly val Pro Thr Arg Ser Tyr Ala Ile Asn
385 390 395 400

Ser Phe val Thr Gly Ser Thr Tyr Ala Asn GIn Phe Glu Arg Ile Lys
405 410 415

Glu Lys Gly Tyr Leu Asp Lys Asn Asn Tyr Phe Ile Thr Asp Asp Pro
420 425 430

Glu Lys Ile Lys Gly Asn Gly Glu Ser Tyr Phe Leu Phe Pro Leu Asp
435 440 445

Ser Tyr Gln Thr Gln Ile Ile Ser Gly Asn Leu Gln Lys Leu His Tyr
450 455 460

Leu Asp Leu Asn Leu Asn Tyr Pro Lys Gly Thr Ile Tyr Arg Asn Gly
465 470 475 480

Pro val Arg Glu His Gly Thr Pro Thr Lys Leu Tyr Ile Asn Ser Leu
485 490 495

Lys GIn Lys Asn Tyr Asp Ile Phe Asn Phe Gly Ile Asp Ile Ser Gly
500 505 510

Phe Arg GIn val Tyr Asn Glu Asp Tyr Lys Lys Asn Gln Asp Gly Thr
515 520 525
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eolf-seql
Phe GIn Lys Leu Lys Glu Glu Ala Phe Glu Leu Ser Asp Gly Glu Ile
530 535 540

Thr Glu Leu Met Asn Ser Phe Ser Ser Lys Pro Glu Tyr Tyr Thr Pro
545 550 555 560

Ile val Thr Ser Ala Asp val Ser Asn Asn Glu Ile Leu Ser Lys Ile
565 570 575

GIn GIn GIn Phe Glu Lys Ile Leu Thr Lys Glu Asn Ser Ile val Asn
580 585 590

Gly Thr Ile Glu Asp Pro Met Gly Asp Lys Ile Asn Leu GIn Leu Gly
595 600 605

Asn Gly GIn Thr Leu Gln Pro Ser Asp Tyr Thr Leu Gln Gly Asn Asp
610 615 620

Gly Ser Ile Met Lys Asp Ser Ile Ala Thr Gly Gly Pro Asn Asn Asp

Gly Gly Ile Leu Lys Gly val Lys Leu Glu Tyr Ile Lys Asn Lys Leu
645 650 655

Tyr val Arg Gly Leu Asn Leu Gly Glu Gly GIn Lys val Thr Leu Thr
660 665 670

Tyr Asp val Lys Leu Asp Asp Ser Phe Ile Ser Asn Lys Phe Tyr Asp
675 680 685

Thr Asn Gly Arg Thr Thr Leu Asn Pro Lys Ser Glu Glu Pro Asp Thr
690 695 700

Leu Arg Asp Phe Pro Ile Pro Lys Ile Arg Asp val Arg Glu Tyr Pro
705 710 715 720

Thr Ile Thr Ile Lys Asn Glu Lys Lys Leu Gly Glu Ile Glu Phe Thr
725 730 735

Lys val Asp Lys Asp Ash Ash Lys Leu Leu Leu Lys Gly Ala Thr Phe
740 745 750

Glu Leu GIn Glu Phe Asn Glu Asp Tyr Lys Leu Tyr Leu Pro Ile Lys
755 760 765

Asn Asn Asn Ser Lys val val Thr Gly Glu Asn Gly Lys Ile Ser Tyr
770 775 780

Lys Asp Leu Lys Asp Gly Lys Tyr GIn Leu Ile Glu Ala val Ser Pro
785 790 795 800
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eolf-seql
Lys Asp Tyr Gln Lys Ile Thr Asn Lys Pro Ile Leu Thr Phe Glu val
805 810 815

val Lys Gly Ser Ile Gln Asn Ile Ile Ala val Asn Lys GIln Ile Ser
820 825 830

Glu Tyr His Glu Glu Gly Asp Lys His Leu Ile Thr Asn Thr His Ile
835 840 845

Pro Pro Lys Gly Ile Ile Pro Met Thr Gly Gly Lys Gly Ile Leu Ser
850 855 860

Phe Ile Leu Ile Gly Gly Ala Met Met Ser Ile Ala Gly Gly Ile Tyr
865 870 875 880

Ile Trp Lys Arg His Lys Lys Ser Ser Asp Ala Ser Ile Glu Lys Asp

885 890 895
<210> 201
<211> 393
<212> PRT
<213> Streptococcus agalactiae
<400> 201
ier Ile Ile Lys ;hr ITe Asn Lys Asp gAU Pro Leu Asp val Xg1 Phe

val Leu Asp ggn Ser Asn Ser Met Eys Asn Asn Gly Lys égn Asn Lys
5

Ala Lys Lys Ala Gly Glu Ala val Glu Thr Ile Ile Lys Asp val Leu
35 40 45

Gly gga Asn val Glu Asn é;g Ala Ala Leu val Egr Tyr Gly Ser Asp

Ile Phe Asp Gly Arg Thr val Lys val Ile Lys Gly Phe Lys Glu Asp
65 70 75 80

Pro Tyr Tyr Gly ggu Glu Thr Ser Phe ;gr val GIn Thr Asn Sgp Tyr

Ser Tyr Lys Lys Phe Thr Asn Ile Ala Ala Asp Ile Ile Lys Lys Ile
100 105 110

Pro Lys Glu Ala Pro Glu Ala Lys Trp Gly Gly Thr Ser Leu Gly Leu
115 120 125

Thr Pro Glu Lys Lys Arg Glu Tyr Asp Leu Ser val Gly Glu Thr

Lys
130 135 140

Phe Thr Met Lys Ala Phe Met Glu Ala Asp Thr Leu Leu Ser Ser Ile
145 150 155 160
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Gln
Thr
Asn
Tyr
Tyr
225
Asn
Gly
Lys
Phe
305
Glu
Lys
Asn
Lys

Lys
385

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

<400>

Arg

Arg

Gln

Phe

210

Phe

Leu

Thr

Leu

Gly

Lys

Leu

Pro

Glu

Glu

370

Ile

Lys

Ser

Phe

195

Ile

Leu

Gln

Ile

TYyr

275

Ile

Asn

ser

Glu

Ile

355

Asn

Asn

202
251
PRT
Streptococcus

202

Ser

TYr

Glu

Thr

Phe

Lys

TYr

Ile

Asp

Gln

Asp

Tyr

340

Leu

Ser

Leu

Arg

Asp

Pro

Leu

245

Arg

Asn

Ile

Asp

Gly

Tyr

Ser

Ile

Gln

Lys

Ile

Ile

Asp

Leu

230

His

Asn

Ser

Ser

Thr

Lys

val

Leu
390

Ile

Asn

Lys

Pro

215

Asp

Tyr

Gly

Leu

Gly

Thr

Ile

Pro

Ile

Asn

375

Gly

Ile

Ser

Glu

200

Glu

Ser

Leu

Pro

Lys

280

Phe

Phe

Thr

Ile

Gln

360

Gly

Asn

agalactiae

eolf-seql

val

Phe

185

Lys

Lys

Tyr

Asp

val

265

Gln

Arg

Gln

Glu

val

345

Gln

Thr

Gly

His Leu Thr

170

val

Gly

Ile

Gln

Leu

250

Arg

Lys

Gln

Lys

Leu

330

Thr

Gln

Ile

Thr

TYyr

Lys

Thr

235

Asn

Glu

Asn

val

Leu

315

Met

ser

Phe

Glu
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Gly

Leu

Leu

His

Tyr

Tyr

300

Lys

Asn

Ala

Glu

380

Asp

ser

205

Asn

Ile

Asn

Gly

Asp

285

Asn

Glu

ser

Asp

Lys

365

Pro

Gly

Thr

190

Lys

Gly

Ile

Tyr

Thr

270

Ile

Glu

Glu

Phe

val

350

Ile

Met

val

175

Tyr

Asn

Glu

Ser

Pro

255

Pro

Phe

Asp

Ala

ser

335

Ser

Leu

Gly

Pro

Ala

Asn

ser

Gly

Lys

Thr

Asn

Tyr

Phe

320

Ser

Asn

Thr

Asp



Gln

Ile

Ile

Arg

val

65

Gly

Asp

Thr

Asp

Gln

145

Asn

Leu

Tyr

Gly

His
225

Thr

Met

Leu

Gly

50

Lys

Arg

Phe

Ile

Lys

Glu

ser

Lys

Gln

Ser

210

Glu

Leu

Lys

Lys

Leu

Leu

Thr

Pro

Asp

Phe

Lys

Asp

Lys

Ile

Glu

Lys Gly Ile

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

203
896
PRT
Streptococcus

Gln

Asp

20

Gly

Asn

Asp

Thr

Ile

100

Asn

Asn

Asn

val

Gln

Gly

Ile

Pro

Ser

val

Leu

Asp

Leu

85

Pro

Glu

Asn

Glu

val

165

Lys

Thr

Asn

Asp

Pro
245

eolf-seql

Ser Asp Tyr Thr igu Gln Gly

Ile Ala Thr g}y Gly

Lys Leu Glu Tyr Ile
40

Gly g}u Gly GIn Lys

Ser Phe Ile Ser Asn
70

Asn Pro Lys Ser Glu
90

Lys Ile Arg Asp val

Lys Lys Leu Gly Glu
120

Lys Leu Leu Leu Lys
135

Asp Tyr Lys Leu Tyr

Thr Gly Glu Asn Gly

Tyr Gln Leu Ile Glu
185

Asn Lys Pro Ile Leu
200

Ile I1e Ala val Asn
215

Lys His Leu Ile Thr

230

Met Thr Gly Gly Lys
250

agalactiae

Page

Pro

Lys

val

Lys

Glu

Arg

Ile

Gly

Leu

155

Lys

Ala

Thr

Lys

Asn

235

Gly

219

Asn

Asn

Thr

60

Phe

Pro

Glu

Glu

Ala

140

Pro

Ile

val

Phe

Gln

220

Thr

Asn

Asn

Lys

Leu

Tyr

Asp

Tyr

Phe

125

Thr

Ile

ser

ser

Glu

205

Ile

His

Asp

Asp

30

Leu

Thr

Asp

Thr

Pro

110

Thr

Phe

Lys

Tyr

Pro

190

val

ser

Ile

Gly

15

Gly

Tyr

Tyr

Thr

Leu

95

Thr

Lys

Glu

Asn

Lys

val

Glu

Pro

ser

Gly

val

Asp

Asn

80

Arg

Ile

val

Leu

Asn

160

Asp

Asp

Lys

Tyr

Pro
240



<400> 203
¥et Arg Lys

Cys

val

Asp

Ala

65

Glu

Glu

Lys

Lys

Leu

145

val

Pro

Leu

Lys

Lys

Met

val

Leu

Pro

Gln

50

His

Ala

Thr

val

ser

130

Thr

Lys

Tyr

ser

Ile

210

Asp

Lys

Glu

Ser

Glu

35

Asn

Pro

Thr

Ala

Glu

115

Ile

Gly

Asn

ser

Lys

Glu

Glu

Asn

Thr

TYyr

Gln

20

Asn

Lys

Glu

Phe

Pro

100

ser

Ile

Ala

Ser

Ser

180

Arg

Leu

Pro

Asn

Ile
260

Gln

Ile

Gly

Pro

Ser

Asp

85

Glu

Asn

Glu

Tyr

Ile

165

Glu

Ile

Thr

Leu

Lys

Pro

Ala

Leu

Gly

Gly

Gln

Glu

150

Pro

Gly

Ser

val

230

Lys

Lys

Phe

Leu

Lys

Ser

55

Ile

Leu

TYyr

Lys

Arg

Asp

Asn

Glu

Glu

Ser

215

val

Asn

Asp

Ser

Asn

Gly

40

Lys

Glu

Thr

Lys

Thr

120

Gln

Thr

Gly

His

val

200

Gly

val

Asn

val

eolf-seql

Lys

Thr

25

Lys

Ala

Lys

Pro

Lys

Thr

Glu

Lys

Lys

Ile

185

Asn

Lys

Phe

Lys

Leu
265

Ile Leu Thr

Asn

Leu

Thr

val

Gly

90

Thr

Ile

Glu

Glu

Leu

170

Arg

Asp

Ser

val

Ala

250

Gly

Page

val

val

Phe

Thr

75

Asp

Thr

Gln

Leu

Ser

155

Glu

Glu

Leu

Ile

Leu

235

Lys

Ala

220

Leu

val

val

60

Ala

TYyr

Gln

Asn

Tyr

Ala

Ile

Asp

Ile

220

Asp

Lys

Asn

Leu

Gly

Glu

Thr

Thr

ser

125

Lys

Asn

Lys

Gln

His

205

Lys

Asn

Ala

val

ser

Glu

30

Lys

Lys

val

Leu

Trp

Asp

Gln

Leu

Ala

Glu

190

Asn

Thr

ser

Gly

Glu
270

Leu

15

Ser

Thr

Thr

Thr

ser

95

Gln

Asp

Tyr

Glu

val

175

Gly

Lys

Ile

Asn

Glu

255

Asn

Phe

Thr

Asp

Thr

Gly

80

Glu

val

Lys

Pro

His

160

Asn

Thr

Tyr

Asn

Ser

240

Ala

Arg



eolf-seql

Ala Ala Leu val Thr Tyr Gly Ser Asp Ile Phe Asp Gly Arg Thr val
275 280 285

Lys val Ile Lys Gly Phe Lys Glu Asp Pro Tyr His Gly Leu Glu Thr
290 295 300

Ser Phe Thr val GIn Thr Asn Asp Tyr Ser Tyr Lys Lys Phe Thr Asn
305 310 315 320

Ile Ala Ala Asp Ile Ile Lys Lys Ile Pro Lys Glu Ala Pro Glu Ala
325 330 335

Lys Trp Gly Gly Thr Ser Leu Gly Leu Thr Pro Glu Lys Lys Arg Glu
340 345 350

Tyr Asp Leu Ser Lys val Gly Glu Thr Phe Thr Met Lys Ala Phe Met
355 360 365

Glu Ala Asp Thr Leu Leu Ser Ser Ile Gln Arg Lys Ser Arg Lys Ile
370 375 380

Ile val His Leu Thr Asp Gly val Pro Thr Arg Ser Tyr Ala Ile Asn
385 390 395 400

Ser Phe val Thr Gly Ser Thr Tyr Ala Asn GIn Phe Glu Arg Ile Lys
405 410 415

Glu Lys Gly Tyr Leu Asp Lys Asn Asn Tyr Phe Ile Thr Asp Asp Pro
420 425 430

Glu Lys Ile Lys Gly Asn Gly Glu Ser Tyr Phe Leu Phe Pro Leu Asp
435 440 445

Ser Tyr Gln Thr Gln Ile Ile Ser Gly Asn Leu GIn Lys Leu His Tyr
450 455 460

Leu Asp Leu Asn Leu Asn Tyr Pro Lys Gly Thr Ile Tyr Arg Asn Gly
465 470 475 480

Pro val Arg Glu His Gly Thr Pro Thr Lys Leu Tyr Ile Asn Ser Leu
485 490 495

Lys GIn Lys Asn Tyr Asp Ile Phe Asn Phe Gly Ile Asp Ile Ser Gly
500 505 510

Phe Arg GIn val Tyr Asn Glu Asp Tyr Lys Lys Asn Gln Asp Gly Thr
515 520 525

Phe GIn Lys Leu Lys Glu Glu Ala Phe Glu Leu Ser Gly Gly Glu Ile
530 535 540
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Thr Glu Leu Met Lys Ser Phe Ser Ser Lys Pro Glu Tyr Tyr Thr Pro
545 550 555 560

Ile val Thr Ser Ala Asp val Ser Asn Asn Glu Ile Leu Ser Lys Ile
565 570 575

GIn GIn GIn Phe Glu Lys Ile Leu Thr Lys Glu Asn Ser Ile val Asn
580 585 590

Gly Thr Ile Glu Asp Pro Met Gly Asp Lys Ile Asn Leu Gln Leu Gly
595 600 605

Asn Gly GIn Thr Leu Gln Pro Ser Asp Tyr Thr Leu Gln Gly Asn Asp
610 615 620

Gly Ser Ile Met Lys Asp Ser Ile Ala Thr Gly Gly Pro Asn Asn Asp

Gly Gly Ile Leu Lys Gly val Lys Leu Glu Tyr Ile Lys Asn Lys Leu
645 650 655

Tyr val Arg Gly Leu Asn Leu Gly Glu Gly GIn Lys val Thr Leu Thr
660 665 670

Tyr Asp val Lys Leu Asp Asp Ser Phe Ile Ser Asn Lys Phe Tyr Asp
675 680 685

Thr Asn Gly Arg Thr Thr Leu Asn Pro Lys Ser Glu Glu Pro Asp Thr
690 695 700

Leu Arg Asp Phe Pro Ile Pro Lys Ile Arg Asp val Arg Glu Tyr Pro
705 710 715 720

Thr Ile Thr Ile Lys Asn Glu Lys Lys Leu Gly Glu Ile Glu Phe Thr
725 730 735

Lys val Asp Lys Asp Asnh Ash Lys Leu Leu Leu Lys Gly Ala Thr Phe
740 745 750

Glu Leu GIn Glu Phe Asn Glu Asp Tyr Lys Leu Tyr Leu Pro Ile Lys
755 760 765

Asn Asn Asn Ser Lys val val Thr Gly Glu Asn Gly Lys Ile Ser Tyr
770 775 780

Lys Asp Leu Lys Asp Gly Lys Tyr GIn Leu Ile Glu Ala val Ser Pro
785 790 795 800

Lys Asp Tyr Gln Lys Ile Thr Asn Lys Pro Ile Leu Thr Phe Glu val
805 810 815
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val Lys Gly Ser Ile Gln Asn Ile Ile Ala val Asn Lys GIln Ile Ser
820 825 830

Glu Tyr His Glu Glu Gly Asp Lys His Leu Ile Thr Asn Thr His Ile
835 840 845

Pro Pro Lys Gly Ile Ile Pro Met Thr Gly Gly Lys Gly Ile Leu Ser
850 855 860

Phe Ile Leu Ile Gly Gly Ala Met Met Ser Ile Ala Gly Gly Ile Tyr

865 870 875 880
Ile Trp Lys Lys His Lys Lys Ser Ser Asp Ala Ser Ile Glu Lys Asp
885 890 895

<210> 204

<211> 393

<212> PRT

<213> Streptococcus agalactiae

<400> 204

ier Ile Ile Lys ;hr ITe Asn Lys Asp gAU Pro Leu Asp val Xg1 Phe

val Leu Asp ggn Ser Asn Ser Met Eys Asn Asn Gly Lys égn Asn Lys
5

Ala Lys Lys Ala Gly Glu Ala val Glu Thr Ile Ile Lys Asp val Leu
35 40 45

Gly gga Asn val Glu Asn é;g Ala Ala Leu val Egr Tyr Gly Ser Asp

Ile Phe Asp Gly Arg Thr val Lys val Ile Lys Gly Phe Lys Glu Asp
65 70 75 80

Pro Tyr His Gly Leu Glu Thr Ser Phe Thr val Gln Thr Asn Asp Tyr
85 90 95

Ser Tyr Lys Lys Phe Thr Asn Ile Ala Ala Asp Ile Ile Lys Lys Ile
100 105 110

Pro Lys Glu Ala Pro Glu Ala Lys Trp Gly Gly Thr Ser Leu Gly Leu
115 120 125

Thr Pro Glu Lys Lys Arg Glu Tyr Asp Leu Ser val Gly Glu Thr

Lys
130 135 140

Phe Thr Met Lys Ala Phe Met Glu Ala Asp Thr Leu Leu Ser Ser Ile
145 150 155 160
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GIn Arg Lys Ser Arg Lys Ile Ile val His Leu Thr Asp Gly val Pro
165 170 175

Thr Arg Ser Tyr Ala Ile Asn Ser Phe val Thr Gly Ser Thr Tyr Ala
180 185 190

Asn GIn Phe Glu Arg Ile Lys Glu Lys Gly Tyr Leu Asp Lys Ash Asn
195 200 205

Tyr Phe Ile Thr Asp Asp Pro Glu Lys Ile Lys Gly Asn Gly Glu Ser
210 215 220

Tyr Phe Leu Phe Pro Leu Asp Ser Tyr Gln Thr Gln Ile Ile Ser Gly
225 230 235 240

Asn Leu Gln Lys Leu His Tyr Leu Asp Leu Asn Leu Ash Tyr Pro Lys
245 250 255

Gly Thr Ile Tyr Arg Asn Gly Pro val Arg Glu His Gly Thr Pro Thr
260 265 270

Lys Leu Tyr Ile Asn Ser Leu Lys GIn Lys Asn Tyr Asp Ile Phe Asn
275 280 285

Phe Gly Ile Asp Ile Ser Gly Phe Arg Gln val

Tyr Asn Glu Asp Tyr
290 295 300

Lys Lys Asn Gln Asp Gly Thr Phe GIn Lys Leu Lys Glu Glu Ala Phe
305 310 315 320

Glu Leu Ser Gly Gly Glu ITe Thr Glu Leu Met Lys Ser Phe Ser Ser
325 330 335

Tyr Thr Pro Ile val Thr Ser Ala Asp val Ser Asn

Lys Pro Glu Tyr
340 345 350

Asn Glu Ile Leu Ser Lys Ile Gln GIn Gln Phe Glu Lys Ile Leu Thr
355 360 365

Lys Glu Asn Ser Ile val Asn Gly Thr Ile Glu Asp Pro Met Gly Asp
370 375 380

Lys Ile Asn Leu GIn Leu Gly Asn Gly
385 390

<210> 205
<211> 251
<212> PRT
<213> Streptococcus agalactiae

<400> 205
§1n Thr Leu GlIn Ero Ser Asp Tyr Thr igu GIn Gly Asn Asp g}y Ser

Page 224



Ile

Ile

Arg

val

65

Gly

Asp

Thr

Asp

Gln

145

Asn

Leu

Tyr

Gly

His
225

Met

Leu

Gly

50

Lys

Arg

Phe

Ile

Lys

Glu

ser

Lys

Gln

Ser

210

Glu

Lys

Lys

Leu

Leu

Thr

Pro

Lys

Asp

Phe

Lys

Asp

Glu

Lys Gly Ile

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

<400>

206
502
PRT
Streptococcus

206

Asp

20

Gly

Asn

Asp

Thr

Ile

100

Asn

Asn

Asn

val

Gln

Gly

Ile

Ser

val

Leu

Asp

Leu

85

Pro

Glu

Asn

Glu

val

165

Lys

Thr

Asn

Asp

Pro
245

eolf-seql

Ile Ala Thr g}y Gly Pro Asn

Lys Leu Glu Tyr Ile
40

Gly g}u Gly GIn Lys

Ser Phe Ile Ser Asn
70

Asn Pro Lys Ser Glu
90

Lys Ile Arg Asp val

Lys Lys Leu Gly Glu
120

Lys Leu Leu Leu Lys
135

Asp Tyr Lys Leu Tyr

Thr Gly Glu Asn Gly

Tyr Gln Leu Ile Glu
185

Asn Lys Pro Ile Leu
200

Ile I1e Ala val Asn
215

Lys His Leu Ile Thr
230

Met Thr Gly Gly Lys

agalactiae

Page

Lys

val

Lys

75

Glu

Arg

Ile

Gly

Leu

155

Lys

Ala

Thr

Lys

Asn

235

Gly

225

Asn

Thr

60

Phe

Pro

Glu

Glu

Ala

140

Pro

Ile

val

Phe

Gln

220

Thr

Asn

Lys

Leu

Tyr

Asp

Tyr

Phe

125

Thr

Ile

ser

ser

Glu

205

Ile

His

Asp

30

Leu

Thr

Asp

Thr

Pro

110

Thr

Phe

Lys

Tyr

Pro

190

val

ser

Ile

Gly

Tyr

Tyr

Thr

Leu

95

Thr

Lys

Glu

Asn

Lys

Lys

val

Glu

Pro

Gly

val

Asp

Asn

80

Arg

Ile

val

Leu

Asn

160

Asp

Asp

Lys

Tyr

Pro
240



Met

Gly

Gly

Tyr

Asn

65

Tyr

Gly

Ile

Thr

Gln

145

Ile

Thr

Thr

Ala

Asp

Glu

Gly

Lys

Met

Thr

Lys

Lys

Gly

Ala

val

130

Tyr

Met

Asp

Tyr

val

210

Thr

val

Ser

Lys

Ala

Ile

35

val

Asp

Ala

Arg

Thr

115

Thr

Gly

val

Ala

ser

195

Asn

Met

Thr

Glu

Lys

val

20

Thr

Phe

Gly

Ser

Thr

100

Trp

Glu

Tyr

Thr

Thr

180

val

TYyr

Pro

Ile

Lys

Met

Ser

val

Asp

Ala

Thr

85

TYyr

Ala

Ser

Tyr

Ser

165

Trp

Gly

His

Ser

Thr

245

Ala

Ile
Pro
Gln
Ala
ser
70

Asp
val
Lys
Asn
Tyr
150
val
Gly
Asp
Gly
Ala
230

Asp

Thr

Gln

val

Asp

Glu

55

TYyr

Phe

Thr

Ser

Asn

135

val

Thr

Asp

Thr

Thr

215

Ser

Gly

Gly

Ser

Thr

Thr

40

Ile

Leu

Asn

Lys

Ile

120

Asp

Ser

Pro

Gly

val

200

Glu

val

Ser

Lys

eolf-seql

Leu Leu Va

Pro

25

Gln

Asp

Ile

Ser

Lys

Ser

Gly

Ser

Asn

Lys

Lys

val

Gly

TYyr

Ile

Lys

Asn

Pro

Leu

90

Asp

Ala

Thr

Thr

Ala

170

Gly

Tyr

val

Asp

Asn

250

Asn

Page

Ala

Gly

Ala

Gln

75

Phe

Thr

Asn

Glu

val

155

Thr

Lys

Thr

TYyr

Leu

235

Ile

Leu

226

Ala

Phe

Ala

Asn

60

Gly

Thr

Ala

Thr

val

140

Asn

Ile

Thr

Ile

Gln

220

Asn

Thr

Leu

sSer

Ala

Thr

45

val

Lys

Thr

ser

Thr

125

Ile

Asn

His

val

Thr

205

Tyr

Glu

Thr

Glu

Leu

Ala

30

Tyr

ser

Glu

Thr

Ala

110

Pro

Asn

Gly

Glu

Tyr

val

Gly

Leu

Glu
270

Ala

15

Glu

Lys

Asp

Ala

Thr

95

Asn

val

val

Ala

Lys

Ile

sSer

Thr

255

Asn

Phe
Thr
Ala
ser
Glu
80

Asn
Glu
ser
sSer
val
160
Asn
Lys
Asn
Lys
Tyr
240
Gln

Asn



eolf-seql
Asn Phe Thr Ile Thr Ile Pro Trp Ala Ala Thr Asn Thr Pro Thr Gly
275 280 285

Asn Thr GIn Asn Gly Ala Asn Asp Asp Phe Phe Tyr Lys Gly Ile Asn
290 295 300

Thr Ile Thr val Thr Tyr Thr Gly val Leu Lys Ser Gly Ala Lys Pro
305 310 315 320

Gly Ser Ala Asp Leu Pro Glu Asn Thr Asn Ile Ala Thr Ile Asn Pro
325 330 335

Asn Thr Ser Asn Asp Asp Pro Gly GIn Lys val Thr val Arg Asp Gly
340 345 350

GIn Ile Thr Ile Lys Lys Ile Asp Gly Ser Thr Lys Ala Ser Leu Gln
355 360 365

Gly Ala Ile Phe val Leu Lys Asn Ala Thr Gly Gln Phe Leu Asn Phe
370 375 380

Asn Asp Thr Asn Asn val Glu Trp Gly Thr Glu Ala Asn Ala Thr Glu
385 390 395 400

Tyr Thr Thr Gly Ala Asp Gly Ile Ile Thr Ile Thr Gly Leu Lys Glu
405 410 415

Gly Thr Tyr Tyr Leu val Glu Lys Lys Ala Pro Leu Gly Tyr Asn Leu
420 425 430

Leu Asp Asn Ser GIn Lys val Ile Leu Gly Asp Gly Ala Thr Asp Thr
435 440 445

Thr Asn Ser Asp Asn Leu Leu Val Asn Pro Thr val Glu Asn Asn Lys
450 455 460

Gly Thr Glu Leu Pro Ser Thr Gly Gly Ile Gly Thr Thr Ile Phe Tyr
465 470 475 480

Ile ITle Gly Ala Ile Leu val Ile Gly Ala Gly Ile val Leu val Ala
485 490 495

Arg Arg Arg Leu Arg Ser

500
<210> 207
<211> 437
<212> PRT
<213> Streptococcus agalactiae
<400> 207
§1u Thr Gly Thr §1e Thr val GIn Asp Igr GIn Lys Gly Ala Igr TYyr
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Lys

Asp

Ala

Thr

65

Asn

val

val

Ala

Lys

Ile

ser

Thr

225

Asn

Thr

Ile

Ala

ser

Glu

50

Asn

Glu

Ser

ser

val

130

Asn

Lys

Asn

Lys

Tyr

Gln

Asn

Gly

Asn

Tyr

Asn

35

Tyr

Gly

Ile

Thr

Gln

115

Ile

Thr

Thr

Ala

Gly

Asn

Asn

Thr
275

Lys

Lys

Gly

Ala

val

100

TYr

Met

Asp

Tyr

val

180

Thr

val

Ser

Phe

Thr

260

Ile

val

Asp

Ala

Arg

Thr

85

Thr

Gly

val

Ala

Ser

165

Asn

Met

Thr

Glu

Thr

245

Gln

Thr

Phe

Gly

Ser

Thr

70

Trp

Glu

TYyr

Thr

Thr

150

val

Tyr

Pro

Ile

Lys

230

Ile

Asn

val

Asp

Ala

Thr

55

TYyr

Ala

Ser

TYyr

Ser

135

Trp

Gly

His

Ser

Thr

215

Ala

Thr

Gly

Thr

Ala

Ser

40

Asp

val

Lys

Asn

TYyr

val

Gly

Asp

Gly

Ala

200

Asp

Thr

Ile

Ala

TYyr

eolf-seql

Glu Ile Asp Asn
25

TYyr

Phe

Thr

Ser

Asn

105

val

Thr

Asp

Thr

Thr

185

Ser

Gly

Gly

Pro

Asn

265

Thr

Leu

Asn

Lys

Ile

90

Asp

Ser

Pro

Gly

val

170

Glu

val

Ser

Lys

250

Asp

Gly

Page

Ile

ser

Lys

sSer

Gly

Ser

Asn

Lys

Lys

val

Gly

TYr

Ala

Asp

val

228

Pro

Leu

60

Asp

Ala

Thr

Thr

Ala

140

Gly

Tyr

val

Asp

Asn

220

Asn

Ala

Phe

Leu

Ala

Gln

45

Phe

Thr

Asn

Glu

val

125

Thr

Lys

Thr

Tyr

Leu

205

Ile

Leu

Thr

Phe

Lys
285

Asn

30

Gly

Thr

Ala

Thr

val

110

Asn

Ile

Thr

Ile

Gln

190

Asn

Thr

Leu

Asn

TYr

270

ser

val

Lys

Thr

Ser

Thr

95

Ile

Asn

His

val

Thr

175

Tyr

Glu

Thr

Glu

Thr

255

Lys

Gly

Ser

Glu

Thr

Ala

80

Pro

Asn

Gly

Glu

Asp

Tyr

val

Gly

Leu

Glu

240

Pro

Gly

Ala



eolf-seql

Lys Pro Gly Ser Ala Asp Leu Pro Glu Asn Thr Asn Ile Ala Thr Ile
290 295 300

Asn Pro Asn Thr Ser Asn Asp Asp Pro Gly GIn Lys val Thr val Arg
305 310 315 320

Asp Gly GIn Ile Thr Ile Lys Lys Ile Asp Gly Ser Thr Lys Ala Ser
325 330 335

Leu GIn Gly Ala ITe Phe val Leu Lys Asn Ala Thr Gly Gln Phe Leu
340 345 350

Asn Phe Asn Asp Thr Asn Asn val Glu Trp Gly Thr Glu Ala Asn Ala
355 360 365

Thr Glu Tyr Thr Thr Gly Ala Asp Gly Ile Ile Thr Ile Thr Gly Leu
370 375 380

Lys Glu Gly Thr Tyr Tyr Leu val Glu Lys Lys Ala Pro Leu Gly Tyr
385 390 395 400

Asn Leu Leu Asp Asn Ser GIn Lys val Ile Leu Gly Asp Gly Ala Thr
405 410 415

Asp Thr Thr Asn Ser Asp Asn Leu Leu Val Asn Pro Thr val Glu Asn
420 425 430

Asn Lys Gly Thr Glu
435

<210> 208

<211> 437

<212> PRT

<213> Streptococcus agalactiae

<400> 208

§1u Thr Gly Thr §1e Thr val GIn Asp Igr Lys Lys Gly Ala Igr Tyr

Lys Ala Tyr 5%5 val Phe Asp Ala g}u Ile Asp Asn Ala égn val Ser

Asp Ser ggn Lys Asp Gly Ala zgr Tyr Leu Ile Pro S}n Gly Lys Glu

Ala ggu Tyr Lys Ala Ser E?r Asp Phe Asn Ser Egu Phe Thr Thr Thr

E?r Asn Gly Gly Arg ;Br Tyr val Thr Lys Lys Asp Thr Ala Ser Ala
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Asn Glu Ile Ala g?r Trp Ala Lys Ser £8e Ser Ala Asn Thr ggr Pro

val Ser Thr val Thr Glu Ser Asn Asn Asp Gly Thr Glu val Ile Asn
100 105 110

val ser GIn Tyr Gly Tyr Tyr Tyr val Ser Ser Thr val Asn Asn Gly
115 120 125

Ala val Ile Met val Thr Ser val Thr Pro Asn Ala Thr Ile His Glu
130 135 140

Lys Asn Thr Asp Ala Thr Trp Gly Asp Gly Gly Gly Lys Thr val Asp
145 150 155 160

GIn Lys Thr Tyr Ser val Gly Asp Thr val Lys Tyr Thr Ile Thr Tyr
165 170 175

Lys Asn Ala val Asn Tyr His Gly Thr Glu Lys val Tyr GIn Tyr val
180 185 190

Ile Lys Asp Thr Met Pro Ser Ala Ser val val Asp Leu Asn Glu Gly
195 200 205

Ser Tyr Glu val Thr Ile Thr Asp Gly Ser Gly Asn Ile Thr Thr Leu
210 215 220

Thr GIn Gly Ser Glu Lys Ala Thr Gly Lys Tyr Asn Leu Leu Glu Glu
225 230 235 240

Asn Asn Asn Phe Thr Ile Thr Ile Pro Trp Ala Ala Thr Asn Thr Pro
245 250 255

Thr Gly Asn Thr GIn Asn Gly Ala Asn Asp Asp Phe Phe

Tyr Lys Gly
260 265 270

Ile Asn Thr Ile Thr val Thr Tyr Thr Gly val Leu Lys Ser Gly Ala
275 280 285

Lys Pro Gly Ser Ala Asp Leu Pro Glu Asn Thr Asn Ile Ala Thr Ile
290 295 300

Asn Pro Asn Thr Ser Asn Asp Asp Pro Gly GIn Lys val Thr val Arg
305 310 315 320

Asp Gly GIn Ile Thr Ile Lys Lys Ile Asp Gly Ser Thr Lys Ala Ser
325 330 335

Leu GIn Gly Ala ITe Phe val Leu Lys Asn Ala Thr Gly Gln Phe Leu
340 345 350
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Asn Phe Asn Asp Thr Asn Asn val Glu Trp Gly Thr Glu Ala Asn Ala
355 360 365

Thr Glu Tyr Thr Thr Gly Ala Asp Gly Ile Ile Thr Ile Thr Gly Leu
370 375 380

Lys Glu Gly Thr Tyr Tyr Leu val Glu Lys Lys Ala Pro Leu Gly Tyr
385 390 395 400

Asn Leu Leu Asp Asn Ser GIn Lys val Ile Leu Gly Asp Gly Ala Thr
405 410 415

Asp Thr Thr Asn Ser Asp Asn Leu Leu Val Asn Pro Thr val Glu Asn
420 425 430

Asn Lys Gly Thr Glu
435

<210> 209
<211> 941
<212> PRT
<213> Streptococcus agalactiae

<400> 209
%et Ala Ser Ala §1u Thr Gly Thr Ile Igr val Gln Asp Thr g}n Lys

Gly Ala Thr ;%r Lys Ala Tyr Lys gg] Phe Asp Ala Glu gge Asp Asn

Ala Asn §§1 Ser Asp Ser Asn h%s Asp Gly Ala Ser Igr Leu Ile Pro

Gln ggy Lys Glu Ala Glu ;gr Lys Ala Ser Thr eap Phe Asn Ser Leu

Phe Thr Thr Thr Thr Asn Gly Gly Arg Thr Tyr val Thr Lys Lys Asp
65 70 75 80

Thr Ala Ser Ala Asn Glu Ile Ala Thr Trp Ala Lys Ser Ile Ser Ala
85 90 95

Asn Thr Thr Pro val Ser Thr val Thr Glu Ser Asn Asn Asp Gly Thr
100 105 110

Glu val Ile Asn val Ser GIn Tyr Gly Tyr Tyr Tyr val Ser Ser Thr
115 120 125

val Asn Asn Gly Ala val Ile Met val Thr Ser val Thr Pro Asn Ala
130 135 140

Thr Ile His Glu Lys Asn Thr Asp Ala Thr Trp Gly Asp Gly Gly Gly
145 150 155 160
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Lys Thr val Asp E%E Lys Thr Tyr Ser ng Gly Asp Thr val Lys Tyr

Thr Ile Thr Tyr Lys Asn Ala val Asn Tyr His Gly Thr Glu Lys val
180 185 190

Tyr GIn Tyr val Ile Lys Asp Thr Met Pro Ser Ala Ser val val Asp
195 200 205

Leu Asn Glu Gly Ser Tyr Glu val Thr Ile Thr Asp Gly Ser Gly Asn
210 215 220

Ile Thr Thr Leu Thr Gln Gly Ser Glu Lys Ala Thr Gly Lys Tyr Asn
225 230 235 240

Leu Leu Glu Glu Asn Asn Asn Phe Thr Ile Thr Ile Pro Trp Ala Ala
245 250 255

Thr Asn Thr Pro Thr Gly Asn Thr GIn Asn Gly Ala Asn Asp Asp Phe
260 265 270

Phe Tyr Lys Gly Ile Asn Thr Ile Thr val Thr Tyr Thr Gly val Leu
275 280 285

Lys Ser Gly Ala Lys Pro Gly Ser Ala Asp Leu Pro Glu Asn Thr Asn
290 295 300

Ile Ala Thr Ile Asn Pro Asn Thr Ser Asn Asp Asp Pro Gly Gln Lys
305 310 315 320

val Thr val Arg Asp Gly GIn Ile Thr Ile Lys Lys Ile Asp Gly Ser
325 330 335

Thr Lys Ala Ser Leu Gln Gly Ala ITle Phe val Leu Lys Asn Ala Thr
340 345 350

Gly GIn Phe Leu Asn Phe Asn Asp Thr Asn Asn val Glu Trp Gly Thr
355 360 365

Glu Ala Asn Ala Thr Glu Tyr Thr Thr Gly Ala Asp Gly Ile Ile Thr
370 375 380

Ile Thr Gly Leu Lys Glu Gly Thr Tyr Tyr Leu val Glu Lys Lys Ala
385 390 395 400

Pro Leu Gly Tyr Asn Leu Leu Asp Asn Ser GIn Lys val Ile Leu Gly
405 410 415

Asp Gly Ala Thr Asp Thr Thr Asn Ser Asp Asn Leu Leu val Asn Pro
420 425 430
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Thr val Glu Asn Asn Lys Gly Thr Glu Gly Gly Gly Gly Ser Gly Gly
435 440 445

Gly Gly Ser Gly Gly Gly Gly Ser Glu Leu Ala Glu val Ser Gln Glu
450 455 460

Arg Pro Ala Lys Thr Thr val Asn Ile Tyr Lys Leu Gln Ala Asp Ser
465 470 475 480

Tyr Lys Ser Glu Ile Thr Ser Asn Gly Gly Ile Glu Asn Lys Asp Gly
485 490 495

Glu val Ile Ser Asn Tyr Ala Lys Leu Gly Asp Asn Val Lys Gly Leu
500 505 510

GIn Gly val Gln Phe Lys Arg Tyr Lys val Lys Thr Asp Ile Ser val
515 520 525

Asp Glu Leu Lys Lys Leu Thr Thr val Glu Ala Ala Asp Ala Lys val
530 535 540

Gly Thr Ile Leu Glu Glu Gly val Ser Leu Pro GIn Lys Thr Asn Ala
545 550 555 560

GIn Gly Leu val val Asp Ala Leu Asp Ser Lys Ser Asn val Arg Tyr
565 570 575

Leu Tyr val Glu Asp Leu Lys Asn Ser Pro Ser Asn Ile Thr Lys Ala
580 585 590

Tyr Ala val Pro Phe val Leu Glu Leu Pro val Ala Asn Ser Thr Gly
595 600 605

Thr Gly Phe Leu Ser Glu Ile Asn Ile Tyr Pro Lys Asn val val Thr
610 615 620

Asp Glu Pro Lys Thr Asp Lys Asp val Lys Lys Leu Gly GIn Asp Asp

Ala Gly Tyr Thr Ile Gly Glu Glu Phe Lys Trp Phe Leu Lys Ser Thr
645 650 655

Ile Pro Ala Asn Leu Gly Asp Tyr Glu Lys Phe Glu Ile Thr Asp Lys
660 665 670

Phe Ala Asp Gly Leu Thr Tyr Lys Ser val Gly Lys Ile Lys Ile Gly
675 680 685

Ser Lys Thr Leu Asn Arg Asp Glu His Tyr Thr Ile Asp Glu Pro Thr
690 695 700
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val Asp Asn Gln Asn Thr Leu Lys Ile Thr Phe Lys Pro Glu Lys Phe
705 710 715 720

Lys Glu Ile Ala Glu Leu Leu Lys Gly Met Thr Leu val Lys Asnh Gln
725 730 735

Asp Ala Leu Asp Lys Ala Thr Ala Asn Thr Asp Asp Ala Ala Phe Leu
740 745 750

Glu Ile Pro val Ala Ser Thr Ile Asn Glu Lys Ala val Leu Gly Lys
755 760 765

Ala Ile Glu Asn Thr Phe Glu Leu GIn Tyr Asp His Thr Pro Asp Lys
770 775 780

Ala Asp Asn Pro Lys Pro Ser Asn Pro Pro Arg Lys Pro Glu val His
785 790 795 800

Thr Gly Gly Lys Arg Phe val Lys Lys Asp Ser Thr Glu Thr Gln Thr
805 810 815

Leu Gly Gly Ala Glu Phe Asp Leu Leu Ala Ser Asp Gly Thr Ala val
820 825 830

Lys Trp Thr Asp Ala Leu Ile Lys Ala Asn Thr Asn Lys Asn Tyr Ile
835 840 845

Ala Gly Glu Ala val Thr Gly Gln Pro Ile Lys Leu Lys Ser His Thr
850 855 860

Asp Gly Thr Phe Glu Ile Lys Gly Leu Ala Tyr Ala val Asp Ala Asn
865 870 875 880

Ala Glu Gly Thr Ala val Thr Tyr Lys Leu Lys Glu Thr Lys Ala Pro
885 890 895

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

Thr Ser Tyr Asn Thr Lys Pro Thr Asp Ile Thr val Asp Ser Ala Asp
915 920 925

Ala Thr Pro Asp Thr Ile Lys Asn Asn Lys Arg Pro Ser
930 935 940

<210> 210
<211> 932
<212> PRT
<213> Streptococcus agalactiae

<400> 210
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Met Ala Ser Ala Glu Thr Gly Thr Ile Igr val Gln Asp Thr Gln Lys

Gly Ala Thr ;%r Lys Ala Tyr Lys gg] Phe Asp Ala Glu gge AsSp Asn

Ala Asn §§1 Ser Asp Ser Asn h%s Asp Gly Ala Ser Igr Leu Ile Pro

Gln ggy Lys Glu Ala Glu ;gr Lys Ala Ser Thr eap Phe Asn Ser Leu

Phe Thr Thr Thr Thr Asn Gly Gly Arg Thr Tyr val Thr Lys Lys Asp
65 70 75 80

Thr Ala Ser Ala Asn Glu Ile Ala Thr Trp Ala Lys Ser Ile Ser Ala
85 90 95

Asn Thr Thr Pro val Ser Thr val Thr Glu Ser Asn Asn Asp Gly Thr
100 105 110

Glu val Ile Asn val Ser GIn Tyr Gly Tyr Tyr Tyr val Ser Ser Thr
115 120 125

val Asn Asn Gly Ala val Ile Met val Thr Ser val Thr Pro Asn Ala
130 135 140

Thr Ile His Glu Lys Asn Thr Asp Ala Thr Trp Gly Asp Gly Gly Gly
145 150 155 160

Lys Thr val Asp GIn Lys Thr Tyr Ser val Gly Asp Thr val Lys Tyr
165 170 175

Thr Ile Thr Tyr Lys Asn Ala val Asn Tyr His Gly Thr Glu Lys val
180 185 190

Tyr GIn Tyr val Ile Lys Asp Thr Met Pro Ser Ala Ser val val Asp
195 200 205

Leu Asn Glu Gly Ser Tyr Glu val Thr Ile Thr Asp Gly Ser Gly Asn
210 215 220

Ile Thr Thr Leu Thr Gln Gly Ser Glu Lys Ala Thr Gly Lys Tyr Asn
225 230 235 240

Leu Leu Glu Glu Asn Asn Asn Phe Thr Ile Thr Ile Pro Trp Ala Ala
245 250 255

Thr Asn Thr Pro Thr Gly Asn Thr GIn Asn Gly Ala Asn Asp Asp Phe
260 265 270
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Phe Tyr Lys Gly Ile Asn Thr Ile Thr val Thr Tyr Thr Gly val Leu
275 280 285

Lys Ser Gly Ala Lys Pro Gly Ser Ala Asp Leu Pro Glu Asn Thr Asn
290 295 300

Ile Ala Thr Ile Asn Pro Asn Thr Ser Asn Asp Asp Pro Gly Gln Lys
305 310 315 320

val Thr val Arg Asp Gly GIn Ile Thr Ile Lys Lys Ile Asp Gly Ser
325 330 335

Thr Lys Ala Ser Leu Gln Gly Ala ITe Phe val Leu Lys Asn Ala Thr
340 345 350

Gly GIn Phe Leu Asn Phe Asn Asp Thr Asn Asn val Glu Trp Gly Thr
355 360 365

Glu Ala Asn Ala Thr Glu Tyr Thr Thr Gly Ala Asp Gly Ile Ile Thr
370 375 380

Ile Thr Gly Leu Lys Glu Gly Thr Tyr Tyr Leu Vval Glu Lys Lys Ala
385 390 395 400

Pro Leu Gly Tyr Asn Leu Leu Asp Asnh Ser GIn Lys val Ile Leu Gly
405 410 415

Asp Gly Ala Thr Asp Thr Thr Asn Ser Asp Asn Leu Leu val Asn Pro
420 425 430

Thr val Glu Asn Asn Lys Gly Thr Glu Gly Ser Gly Gly Gly Gly Glu
435 440 445

Leu Ala Glu val Ser Gln Glu Arg Pro Ala Lys Thr Thr val Asn Ile
450 455 460

Tyr Lys Leu Gln Ala Asp Ser Tyr Lys Ser Glu Ile Thr Ser Asn Gly
465 470 475 480

Gly Ile Glu Asn Lys Asp Gly Glu val Ile Ser Asn Tyr Ala Lys Leu
485 490 495

Gly Asp Asn val Lys Gly Leu Gln Gly val Gln Phe Lys Arg Tyr Lys
500 505 510

val Lys Thr Asp Ile Ser val Asp Glu Leu Lys Lys Leu Thr Thr val
515 520 525

Glu Ala Ala Asp Ala Lys val Gly Thr Ile Leu Glu Glu Gly val Ser
530 535 540
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Leu

545

ser

Pro

Pro

Tyr

Lys

Lys

Lys

val

Tyr

Thr

705

Met

Thr

Glu

Tyr

Pro

785

Asp

Pro

Lys

ser

val

Pro

610

Lys

Trp

Phe

Gly

Thr

690

Phe

Thr

Asp

Lys

770

Arg

Ser

Gln

Ser

Asn

Ala

595

Lys

Leu

Phe

Glu

Lys

Ile

Lys

Leu

Asp

Ala

755

His

Lys

Thr

Lys

Asn

Ile

580

Asn

Asn

Gly

Leu

Ile

660

Ile

Asp

Pro

val

Ala

740

val

Thr

Pro

Glu

Thr

val

565

Thr

Ser

val

Gln

Lys

Glu

Glu

725

Ala

Leu

Pro

Glu

Thr
805

Asn
550
Arg
Lys

Thr

val

Asp

Ile

Pro

Lys

Asn

Phe

Gly

Asp

val

790

Gln

Ala

TYyr

Ala

Gly

Thr

615

Asp

Thr

Lys

Gly

Thr

695

Phe

Gln

Leu

Lys

Lys

775

His

Thr

Gln

Leu

TYyr

Thr

600

Asp

Ala

Ile

Phe

ser

680

val

Lys

Asp

Glu

Ala

760

Ala

Thr

Leu
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Gly

TYyr

Ala

585

Gly

Glu

Gly

Pro

Ala

665

Lys

Asp

Glu

Ala

Ile

745

Ile

Asp

Gly

Gly

Leu

val

570

val

Phe

Pro

Tyr

Ala

650

Asp

Thr

Asn

Ile

Leu

730

Pro

Glu

Asn

Gly

Gly

Page

va

555

Glu

Pro

Leu

Lys

Thr

635
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Gln

Ala

715

Asp

val
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Pro

Lys

Ala

237

val

Asp
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Ser

Thr

620

Ile

Leu

Leu

Asn

Asn

700

Glu

Lys

Ala

Thr

Lys

780

Arg

Glu

Asp

Leu

val

Glu

605

Asp

Gly

Gly

Thr

Leu

Ala

ser

Phe

765

Pro

Phe

Phe

Ala

Lys

Leu

590

Ile

Lys

Glu

Asp

TYyr

670

Asp

Leu

Leu

Thr

Thr

750

Glu

ser

val

Asp

Leu

Asn

575

Glu

Asn

Asp

Glu

TYyr

655

Lys

Glu

Lys

Lys

Ala

735

Ile

Leu

Asn

Lys

Leu
815
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sSer

Leu

Ile

val

Phe

640
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Ser
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Gly
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Gln
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eolf-seql
Ala Ser Asp Gly Thr Ala val Lys Trp Thr Asp Ala Leu Ile Lys Ala
820 825 830

Asn Thr Asn Lys Asn Tyr Ile Ala Gly Glu Ala val Thr Gly Gln Pro
835 840 845

Ile Lys Leu Lys Ser His Thr Asp Gly Thr Phe Glu Ile Lys Gly Leu
850 855 860

Ala Tyr Ala val Asp Ala Asn Ala Glu Gly Thr Ala val Thr Tyr Lys
865 870 875 880

Leu Lys Glu Thr Lys Ala Pro Glu Gly Tyr val Ile Pro Asp Lys Glu

Ile Glu Phe Thr val Ser Gln Thr Ser Tyr Asn Thr Lys Pro Thr Asp
900 905 910

Ile Thr val Asp Ser Ala Asp Ala Thr Pro Asp Thr Ile Lys Asnh Asn
915 920 925

Lys Arg Pro Ser
930

<210> 211
<211> 941
<212> PRT
<213> Streptococcus agalactiae

<400> 211
%et Ala Ser Ala §1u Thr Gly Thr Ile Igr val Gln Asp Thr igs Lys

Gly Ala Thr ;%r Lys Ala Tyr Lys gg] Phe Asp Ala Glu §8e Asp Asn

Ala Asn §§1 Ser Asp Ser Asn h%s Asp Gly Ala Ser Igr Leu Ile Pro

Gln ggy Lys Glu Ala Glu ;gr Lys Ala Ser Thr eap Phe Asn Ser Leu

Phe Thr Thr Thr Thr Asn Gly Gly Arg Thr Tyr val Thr Lys Lys Asp
65 70 75 80

Thr Ala Ser Ala Asn Glu Ile Ala Thr Trp Ala Lys Ser Ile Ser Ala
85 90 95

Asn Thr Thr Pro val Ser Thr val Thr Glu Ser Asn Asn Asp Gly Thr
100 105 110

Glu val Ile Asn val Ser GIn Tyr Gly Tyr Tyr Tyr val Ser Ser Thr
115 120 125
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val Asn Asn Gly Ala val Ile Met val Thr Ser val Thr Pro Asn Ala
130 135 140

Thr Ile His Glu Lys Asn Thr Asp Ala Thr Trp Gly Asp Gly Gly Gly
145 150 155 160

Lys Thr val Asp GIn Lys Thr Tyr Ser val Gly Asp Thr val Lys Tyr
165 170 175

Thr Ile Thr Tyr Lys Asn Ala val Asn Tyr His Gly Thr Glu Lys val
180 185 190

Tyr GIn Tyr val Ile Lys Asp Thr Met Pro Ser Ala Ser val val Asp
195 200 205

Leu Asn Glu Gly Ser Tyr Glu val Thr Ile Thr Asp Gly Ser Gly Asn
210 215 220

Ile Thr Thr Leu Thr Gln Gly Ser Glu Lys Ala Thr Gly Lys Tyr Asn
225 230 235 240

Leu Leu Glu Glu Asn Asn Asn Phe Thr Ile Thr Ile Pro Trp Ala Ala
245 250 255

Thr Asn Thr Pro Thr Gly Asn Thr GIn Asn Gly Ala Asn Asp Asp Phe
260 265 270

Phe Tyr Lys Gly Ile Asn Thr Ile Thr val Thr Tyr Thr Gly val Leu
275 280 285

Lys Ser Gly Ala Lys Pro Gly Ser Ala Asp Leu Pro Glu Asn Thr Asn
290 295 300

Ile Ala Thr Ile Asn Pro Asn Thr Ser Asn Asp Asp Pro Gly Gln Lys
305 310 315 320

val Thr val Arg Asp Gly GIn Ile Thr Ile Lys Lys Ile Asp Gly Ser
325 330 335

Thr Lys Ala Ser Leu Gln Gly Ala ITe Phe val Leu Lys Asn Ala Thr
340 345 350

Gly Gln Phe Leu Asn Phe Asn Asp Thr Asn Asn val Glu Trp Gly Thr
355 360 365

Glu Ala Asn Ala Thr Glu Tyr Thr Thr Gly Ala Asp Gly Ile Ile Thr
370 375 380

Ile Thr Gly Leu Lys Glu Gly Thr Tyr Tyr Leu Vval Glu Lys Lys Ala

385 390 395 400
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Gly
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485
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val

565
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470
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TYyr
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Leu
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Asp
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Leu

Thr

Gly
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Arg

Thr

535

Gly
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615

Lys
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440
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TYr

Thr
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Leu
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Glu

600

Asn

Asp

Glu

Tyr
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Asn

ser

425
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Glu

Ile

Gly

Leu

505

Lys

val

Ser

Asp

Ser

585

Leu

Ile

val
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Tyr
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eolf-seql

Phe Ala Asp Gly Leu Thr Tyr Lys Ser val Gly Lys Ile Lys Ile Gly
675 680 685

Ser Lys Thr Leu Asn Arg Asp Glu His Tyr Thr Ile Asp Glu Pro Thr
690 695 700

val Asp Asn Gln Asn Thr Leu Lys Ile Thr Phe Lys Pro Glu Lys Phe
705 710 715 720

Lys Glu Ile Ala Glu Leu Leu Lys Gly Met Thr Leu val Lys Asnh Gln
725 730 735

Asp Ala Leu Asp Lys Ala Thr Ala Asn Thr Asp Asp Ala Ala Phe Leu
740 745 750

Glu Ile Pro val Ala Ser Thr Ile Asn Glu Lys Ala val Leu Gly Lys
755 760 765

Ala Ile Glu Asn Thr Phe Glu Leu GIn Tyr Asp His Thr Pro Asp Lys
770 775 780

Ala Asp Asn Pro Lys Pro Ser Asn Pro Pro Arg Lys Pro Glu val His
785 790 795 800

Thr Gly Gly Lys Arg Phe val Lys Lys Asp Ser Thr Glu Thr Gln Thr
805 810 815

Leu Gly Gly Ala Glu Phe Asp Leu Leu Ala Ser Asp Gly Thr Ala val
820 825 830

Lys Trp Thr Asp Ala Leu Ile Lys Ala Asn Thr Asn Lys Asn Tyr Ile
835 840 845

Ala Gly Glu Ala val Thr Gly Gln Pro Ile Lys Leu Lys Ser His Thr
850 855 860

Asp Gly Thr Phe Glu Ile Lys Gly Leu Ala Tyr Ala val Asp Ala Asn
865 870 875 880

Ala Glu Gly Thr Ala val Thr Tyr Lys Leu Lys Glu Thr Lys Ala Pro
885 890 895

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

Thr Ser Tyr Asn Thr Lys Pro Thr Asp Ile Thr val Asp Ser Ala Asp
915 920 925

Ala Thr Pro Asp Thr Ile Lys Asn Asn Lys Arg Pro Ser
930 935 940
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<210> 212
<211> 931
<212> PRT
<213> Streptococcus agalactiae

<400> 212

Met Ala Ser Ala Glu Thr Gly Thr Ile Thr val Gln Asp Thr Lys Lys
1 5 10 15

Gly Ala Thr ;%r Lys Ala Tyr Lys gg] Phe Asp Ala Glu gge AsSp Asn

Ala Asn §§1 Ser Asp Ser Asn h%s Asp Gly Ala Ser Igr Leu Ile Pro

Gln ggy Lys Glu Ala Glu ;gr Lys Ala Ser Thr eap Phe Asn Ser Leu

Phe Thr Thr Thr Thr Asn Gly Gly Arg Thr Tyr val Thr Lys Lys Asp
65 70 75 80

Thr Ala Ser Ala Asn Glu Ile Ala Thr Trp Ala Lys Ser Ile Ser Ala
85 90 95

Asn Thr Thr Pro val Ser Thr val Thr Glu Ser Asn Asn Asp Gly Thr
100 105 110

Glu val Ile Asn val Ser GIn Tyr Gly Tyr Tyr Tyr val Ser Ser Thr
115 120 125

val Asn Asn Gly Ala val Ile Met val Thr Ser val Thr Pro Asn Ala
130 135 140

Thr Ile His Glu Lys Asn Thr Asp Ala Thr Trp Gly Asp Gly Gly Gly
145 150 155 160

Lys Thr val Asp GIn Lys Thr Tyr Ser val Gly Asp Thr val Lys Tyr
165 170 175

Thr Ile Thr Tyr Lys Asn Ala val Asn Tyr His Gly Thr Glu Lys val
180 185 190

Tyr GIn Tyr val Ile Lys Asp Thr Met Pro Ser Ala Ser val val Asp
195 200 205

Leu Asn Glu Gly Ser Tyr Glu val Thr Ile Thr Asp Gly Ser Gly Asn
210 215 220

Ile Thr Thr Leu Thr GIn Gly Ser Glu Lys Ala Thr Gly Lys Tyr Asn
225 230 235 240
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Leu Glu Glu Asn Asn Asn Phe Thr Ile Thr Ile Pro Trp Ala Ala Thr
245 250 255

Asn Thr Pro Thr Gly Asn Thr Gln Asn Gly Ala Asn Asp Asp Phe Phe
260 265 270

Tyr Lys Gly Ile Asn Thr Ile Thr val Thr Tyr Thr Gly val Leu Lys
275 280 285

Ser Gly Ala Lys Pro Gly Ser Ala Asp Leu Pro Glu Asn Thr Asn Ile
290 295 300

Ala Thr Ile Asn Pro Asn Thr Ser Asn Asp Asp Pro Gly GIn Lys val
305 310 315 320

Thr val Arg Asp Gly Gln Ile Thr Ile Lys Lys Ile Asp Gly Ser Thr
325 330 335

Lys Ala Ser Leu GIn Gly Ala Ile Phe val Leu Lys Asn Ala Thr Gly
340 345 350

GIn Phe Leu Asn Phe Asn Asp Thr Asn Asn Vval Glu Trp Gly Thr Glu
355 360 365

Ala Asn Ala Thr Glu Tyr Thr Thr Gly Ala Asp Gly Ile Ile Thr Ile
370 375 380

Thr Gly Leu Lys Glu Gly Thr Tyr Tyr Leu val Glu Lys Lys Ala Pro
385 390 395 400

Leu Gly Tyr Asn Leu Leu Asp Asn Ser Gln Lys val Ile Leu Gly Asp
405 410 415

Gly Ala Thr Asp Thr Thr Asn Ser Asp Asn Leu Leu Vval Asn Pro Thr
420 425 430

val Glu Asn Asn Lys Gly Thr Glu Gly Ser Gly Gly Gly Gly Glu Leu
435 440 445

Ala Glu val Ser GIn Glu Arg Pro Ala Lys Thr Thr val Asn Ile Tyr
450 455 460

Lys Leu GIn Ala Asp Ser Tyr Lys Ser Glu Ile Thr Ser Asn Gly Gly
465 470 475 480

Ile Glu Asn Lys Asp Gly Glu val Ile Ser Asn Tyr Ala Lys Leu Gly
485 490 495

Asp Asn val Lys Gly Leu GIn Gly val Gln Phe Lys Arg Tyr Lys val
500 505 510
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Lys Thr Asp Ile Ser val Asp Glu Leu Lys Lys Leu Thr Thr val Glu
515 520 525

Ala Ala Asp Ala Lys val Gly Thr Ile Leu Glu Glu Gly val Ser Leu
530 535 540

Pro GIn Lys Thr Asn Ala GIn Gly Leu val val Asp Ala Leu Asp Ser
545 550 555 560

Lys Ser Asn Val Arg Tyr Leu Tyr val Glu Asp Leu Lys Asn Ser Pro
565 570 575

Ser Asn Ile Thr Lys Ala Tyr Ala val Pro Phe val Leu Glu Leu Pro
580 585 590

val Ala Asn Ser Thr Gly Thr Gly Phe Leu Ser Glu Ile Asn Ile Tyr
595 600 605

Pro Lys Asn Vval val Thr Asp Glu Pro Lys Thr Asp Lys Asp val Lys

Lys Leu Gly GIn Asp Asp Ala Gly Tyr Thr Ile Gly Glu Glu Phe Lys
625 630 635 640

Trp Phe Leu Lys Ser Thr Ile Pro Ala Asn Leu Gly Asp Tyr Glu Lys
645 650 655

Phe Glu Ile Thr Asp Lys Phe Ala Asp Gly Leu Thr Tyr Lys Ser val
660 665 670

Gly Lys Ile Lys Ile Gly Ser Lys Thr Leu Asn Arg Asp Glu His Tyr
675 680 685

Thr Ile Asp Glu Pro Thr val Asp Asn Gln Asn Thr Leu Lys Ile Thr
690 695 700

Phe Lys Pro Glu Lys Phe Lys Glu Ile Ala Glu Leu Leu Lys Gly Met
705 710 715 720

Thr Leu val Lys Asn Gln Asp Ala Leu Asp Lys Ala Thr Ala Asn Thr
725 730 735

Asp Asp Ala Ala Phe Leu Glu Ile Pro val Ala Ser Thr Ile Asn Glu
740 745 750

Lys Ala val Leu Gly Lys Ala Ile Glu Asn Thr Phe Glu Leu Gln Tyr
755 760 765

Asp His Thr Pro Asp Lys Ala Asp Asnh Pro Lys Pro Ser Asn Pro Pro
770 775 780
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Arg Lys Pro Glu val His Thr Gly Gly Lys Arg Phe val Lys Lys Asp
785 790 795 800

Ser Thr Glu Thr Gln Thr Leu Gly Gly Ala Glu Phe Asp Leu Leu Ala
805 810 815

Ser Asp Gly Thr Ala val Lys Trp Thr Asp Ala Leu Ile Lys Ala Asn
820 825 830

Thr Asn Lys Asn Tyr Ile Ala Gly Glu Ala val Thr Gly GIn Pro Ile

Lys Leu Lys Ser His Thr Asp Gly Thr Phe Glu Ile Lys Gly Leu Ala
850 855 860

Tyr Ala val Asp Ala Asn Ala Glu Gly Thr Ala val Thr Tyr Lys Leu
865 870 875 880

Lys Glu Thr Lys Ala Pro Glu Gly Tyr val Ile Pro Asp Lys Glu Ile
885 890 895

Glu Phe Thr val ser Gln Thr Ser Tyr Asn Thr Lys Pro Thr Asp Ile
900 905 910

Thr val Asp Ser Ala Asp Ala Thr Pro Asp Thr Ile Lys Asn Asnh Lys
915 920 925

Arg Pro Ser
930

<210> 213
<211> 890
<212> PRT
<213> Streptococcus agalactiae

<400> 213
¥et Lys Lys Arg §1n Lys Ile Trp Arg gAy Leu Ser val Thr igu Leu

Ile Leu Ser GIn Ile Pro Phe Gly Ile Leu val Gln Gly Glu Thr Gln
20 25 30

Asp Thr ggn Gln Ala Leu Gly h%s val Ile val Lys kgs Thr Gly Asp

Asn Ala Thr Pro Leu Gly %gs Ala Thr Phe val Egu LysS Asn Asp Asnh

Asp Lys Ser Glu Thr Ser His Glu Thr val Glu Gly Ser Gly Glu Ala
65 70 75 80

Thr Phe Glu Asn %}e Lys Pro Gly Asp ;gr Thr Leu Arg Glu g}u Thr
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Ala Pro Ile Gly Tyr Lys Lys Thr Asp Lys Thr Trp Lys val Lys val
100 105 110

Ala Asp Asn Gly Ala Thr Ile Ile Glu Gly Met Asp Ala Asp Lys Ala
115 120 125

Glu Lys Arg Lys Glu val Leu Asn Ala Gln Tyr Pro Lys Ser Ala Ile
130 135 140

Tyr Glu Asp Thr Lys Glu Asn Tyr Pro Leu val Asn val Glu Gly Ser
145 150 155 160

Lys val Gly Glu GIn Tyr Lys Ala Leu Asn Pro Ile Asn Gly Lys Asp
165 170 175

Gly Arg Arg Glu Ile Ala Glu Gly Trp Leu Ser Lys Lys Ile Thr Gly
180 185 190

val Asn Asp Leu Asp Lys Asn Lys Tyr Lys Ile Glu Leu Thr val Glu
195 200 205

Gly Lys Thr Thr val Glu Thr Lys Glu Leu Asn Gln Pro Leu Asp val
210 215 220

val val Leu Leu Asp Asn Ser Asn Ser Met Asn Asn Glu Arg Ala Asn
225 230 235 240

Asn Ser GIn Arg Ala Leu Lys Ala Gly Glu Ala val Glu Lys Leu Ile
245 250 255

Asp Lys Ile Thr Ser Asn Lys Asp Asnh Arg vVal Ala Leu val Thr Tyr
260 265 270

Ala Ser Thr Ile Phe Asp Gly Thr Glu Ala Thr val Ser Lys Gly val
275 280 285

Ala Asp GIn Asn Gly Lys Ala Leu Asn Asp Ser val Ser Trp Asp Tyr
290 295 300

His Lys Thr Thr Phe Thr Ala Thr Thr His Asn Tyr Ser Tyr Leu Asn
305 310 315 320

Leu Thr Asn Asp Ala Asn Glu val Asn Ile Leu Lys Ser Arg Ile Pro
325 330 335

Lys Glu Ala Glu His Ile Asn Gly Asp Arg Thr Leu Tyr Gln Phe Gly
340 345 350

Ala Thr Phe Thr GIn Lys Ala Leu Met Lys Ala Asn Glu Ile Leu Glu
355 360 365
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Thr Gln Ser Ser Asn Ala Arg Lys Lys Leu Ile Phe His val Thr Asp
370 375 380

Gly val Pro Thr Met Ser Tyr Ala Ile Asn Phe Asn Pro Tyr Ile Ser
385 390 395 400

Thr Ser Tyr Gln Asn Gln Phe Asn Ser Phe Leu Asn Lys Ile Pro Asp
405 410 415

Arg Ser Gly Ile Leu Gln Glu Asp Phe Ile Ile Asn Gly Asp Asp Tyr
420 425 430

GIn Ile val Lys Gly Asp Gly Glu Ser Phe Lys Leu Phe Ser Asp Arg
435 440 445

Lys val Pro val Thr Gly Gly Thr Thr Gln Ala Ala Tyr Arg val Pro
450 455 460

GIn Asn GIn Leu Ser val Met Ser Asn Glu Gly Tyr Ala Ile Asn Ser
465 470 475 480

Gly Tyr Ile Tyr Leu Tyr Trp Arg Asp Tyr Asn Trp val Tyr Pro Phe
485 490 495

Asp Pro Lys Thr Lys Lys val Ser Ala Thr Lys Gln Ile Lys Thr His
500 505 510

Gly Glu Pro Thr Thr Leu Tyr Phe Asn Gly Asn Ile Arg Pro Lys Gly
515 520 525

Tyr Asp Ile Phe Thr val Gly Ile Gly val Asn Gly Asp Pro Gly Ala
530 535 540

Thr Pro Leu Glu Ala Glu Lys Phe Met Gln Ser Ile Ser Ser Lys Thr
545 550 555 560

Glu Asn Tyr Thr Asn val Asp Asp Thr Asn Lys Ile Tyr Asp Glu Leu
565 570 575

Asn Lys Tyr Phe Lys Thr Ile val Glu Glu Lys His Ser Ile val Asp
580 585 590

Gly Asn val Thr Asp Pro Met Gly Glu Met Ile Glu Phe GIn Leu Lys
595 600 605

Asn Gly GIn Ser Phe Thr His Asp Asp Tyr val Leu val Gly Asn Asp
610 615 620

Gly Ser GIn Leu Lys Asn Gly val Ala Leu Gly Gly Pro Asn Ser Asp
625 630 635 640
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Gly Gly Ile Leu Lys Asp val Thr val Thr Tyr Asp

645 650

Thr Ile Lys Ile Asnh His Leu Asn Leu Gly
660 665

Leu Thr Tyr Asp val Arg Leu Lys Asp Asn
675 680

Tyr Asn Thr Asn Asn Arg Thr Thr Leu Ser
690 695

Pro Asn Thr Ile Arg Asp Phe Pro Ile Pro
705 710

Glu Phe Pro val Leu Thr Ile Ser Asn Gln
725 730

Glu Phe Ile Lys val Asn Lys Asp Lys His
740 745

Ala Lys Phe Gln Leu Gln ITe Glu Lys Asp
755 760

Phe val Pro Glu Gly Ser Asp val Thr Thr
770 775

Tyr Phe Lys Ala Leu Gln Asp Gly Asn Tyr
785 790

Ser Pro Asp Gly Tyr Ile Glu val Lys Thr
805 810

Thr I1e GIn Asn Gly Glu val Thr Asn Leu
820 825

Asn Lys Asn Gln Ile Gly Tyr Leu Glu Gly
835 840

Thr Asn Thr Pro Lys Arg Pro Pro Gly val
850 855

Ile Gly Thr Ile val Tyr Ile Leu val Gly
865 870

Thr Ile Cys Ser Phe Arg Arg Lys Gln Leu
885 890

<210> 214
<211> 1434
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Thr
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Gly

Leu
880



eolf-seql

<212> PRT

<213> Streptococcus agalactiae

<400> 214

%et Leu Lys Lys gys GIn Thr Phe Ile iée Glu Ser Leu Lys igs Lys

Lys His Pro 5%5 Glu Trp Lys Ile %}e Met Trp Ser Leu ggt Ile Leu

Thr Thr gge Leu Thr Thr Tyr de Leu Ile Leu Pro ﬁga Ile Thr val

Glu ggu Thr Lys Thr Asp égp val Gly Ile Thr Egu Glu Asn Lys Asn

Ser Ser GIn val Thr Ser Ser Thr Ser Ser Ser Gln Ser Ser val Glu
65 70 75 80

GIn Ser Lys Pro GIn Thr Pro Ala Ser Ser val Thr Glu Thr Ser Ser
85 90 95

Ser Glu Glu Ala Ala Tyr Arg Glu Glu Pro Leu Met Phe Arg Gly Ala
100 105 110

Asp Tyr Thr val Thr val Thr Leu Thr Lys Glu Ala Lys Ile Pro Lys
115 120 125

Asn Ala Asp Leu Lys val Thr Glu Leu Lys Asp Asn Ser Ala Thr Phe
130 135 140

Lys Asp Tyr Lys Lys Lys Ala Leu Thr Glu val Ala Lys GIn Asp Ser
145 150 155 160

Glu Ile Lys Asn Phe Lys Leu Tyr Asp Ile Thr Ile Glu Ser Asn Gly
165 170 175

Lys Glu Ala Glu Pro Gln Ala Pro val Lys val Glu val Asn Tyr Asp
180 185 190

Lys Pro Leu Glu Ala Ser Asp Glu Asn Leu Lys Vval val His Phe Lys
195 200 205

Asp Asp Gly Gln Thr Glu val Leu Lys Ser Lys Asp Thr Ala Glu Thr
210 215 220

Lys Asn Thr Ser Ser Asp val Ala Phe Lys Thr Asp Ser Phe Ser Ile
225 230 235 240

Tyr Ala Ile val GIn Glu Asp Asn Thr Glu val Pro Arg Leu Thr Tyr
245 250 255
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His

Gly

Glu

TYyr

305

Gly

Phe

Lys

Gly

Leu

385

Glu

Pro

ser

Pro

Phe

465

Asn

Ala

Asn

Phe

Met

val

290

Thr

Glu

Met

ser

Thr

370

Leu

ser

val

Thr

Ala

450

Ala

Gln

Gln

Lys

Gln

Gln

275

Gly

Tyr

Pro

Ser

Ile

355

Ala

Phe

Glu

Phe

Gly

ser

Gly

val

Thr

Asn
515

Asn

260

val

Ile

Asp

Ile

Lys

340

Leu

Asp

val

Ile

Lys

val

Thr

Trp

Leu

Thr

500

Ala

Asn

His

Pro

Pro

Thr

325

val

Glu

Leu

Gly

Gln

405

Glu

Thr

Ile

TYyr

Thr

485

TYyr

Thr

Asp

His

Thr

Thr

310

val

Ala

Arg

Ser

Ser

Tyr

Lys

Thr

470

Lys

Thr

Asp

Gly

Gln

Ile

295

Thr

Thr

Thr

TYyr

Ser

375

Ser

Leu

Tyr

Ile

Pro

455

Ala

Asp

Ile

Ala

Thr

Ile

280

Lys

Gly

Glu

val

Gln

360

Phe

Lys

Pro

Gly

Ala

440

Asn

Ala

Thr

Asn

Gln
520

eolf-seql

Asp Tyr Asp Phe

265

Ile Lys

Ala Gly

Lys Tyr

Thr Lys

Thr Leu

345

val Pro

Lys val

Thr Gln

val Ser

410
val Glu
425
Pro Arg
Asp Pro
Ser Gly
Thr Leu

490

Tyr Trp

Lys Thr

Page

Asp

Glu

Gly

Glu

TYyr

Leu

ser

Asn

395

sSer

Phe

Arg

Thr

TYyr

Gln

TYyr

250

Gly

His

300

Asp

Ile

Asp

Asp

Pro

380

Gly

Asp

Asn

val

Ala

Gln

Glu

Leu

Glu

285

Phe

Pro

Cys

Asp

ser

365

Pro

Ala

Ile

Thr

Leu

445

Pro

Ala

His

ser

Tyr
525

Thr

270

ser

Asn

val

val

ser

350

ser

Thr

Pro

ser

Gly

Phe

Trp

Ala

510

Ala

Ala

Leu

Gly

Lys

Arg

Ala

Gly

Ser

Leu

Leu

415

Asp

Gly

Tyr

Asp

ser

495

Thr

Gly

ser

Gly

Trp

Phe

320

Pro

Gly

Asn

Thr

ser

400

Tyr

Leu

Gln

Thr

Phe

480

Pro

Asp

Gln



eolf-seql
val Thr Arg Ser Gly Leu Ser Leu Ser Asn GIn Thr Leu Thr Gln Gln
530 535 540

Asp Ile Asn Asp Lys Leu Pro Thr Gly Phe Lys val Asn Asn Thr Arg
545 550 555 560

Thr Glu Thr Ser val Met Ile Lys Asp Asp Gly Ser Ser val val Asn
565 570 575

val Tyr Tyr Asp Arg Lys Leu Ile Thr Ile Lys Phe Ala Lys Tyr Gly
580 585 590

Gly Tyr Ser Leu Pro Glu Tyr Tyr Tyr Ser Tyr Asn Trp Ser Ser Asp
595 600 605

Ala Asp Thr Tyr Thr Gly Leu Tyr Gly Thr Thr Leu Ala Ala Asn Gly
610 615 620

Tyr GIn Trp Lys Thr Gly Ala Trp Gly Tyr Leu Ala Asn val Gly Asn
625 630 635 640

Asn GIn val Gly Thr Tyr Gly Met Ser Tyr Leu Gly Glu Phe Ile Leu
645 650 655

Pro Asn Asp Thr val Asp Ser Asp val Ile Lys Leu Phe Pro Lys Gly
660 665 670

Asn Ile val Gln Thr Tyr Arg Phe Phe Lys Gln Gly Leu Asp Gly Thr
675 680 685

Tyr Ser Leu Ala Asp Thr Gly Gly Gly Ala Gly Ala Asp Glu Phe Thr
690 695 700

Phe Thr Glu Lys Tyr Leu Gly Phe Asn val Lys Tyr Tyr Gln Arg Leu
705 710 715 720

Tyr Pro Asp Asn Tyr Leu Phe Asp GIn Tyr Ala Ser GIn Thr Ser Ala
725 730 735

Gly val Lys val Pro Ile Ser Asp Glu Tyr Tyr Asp Arg Tyr Gly Ala
740 745 750

Tyr His Lys Asp Tyr Leu Asn Leu val val Trp Tyr Glu Arg Asn Ser
755 760 765

Tyr Lys Ile Lys Tyr Leu Asp Pro Leu Asp Asn Thr Glu Leu Pro Asn
770 775 780

Phe Pro val Lys Asp val Leu Tyr Glu Gln Asn Leu Ser Ser Tyr Ala
785 790 795 800
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eolf-seql
Pro Asp Thr Thr Thr val Gln Pro Lys Pro Ser Arg Pro Gly Tyr val
805 810 815

Trp Asp Gly Lys Trp Tyr Lys Asp Gln Ala GIn Thr Gln val Phe Asp
820 825 830

Phe Asn Thr Thr Met Pro Pro His Asp val Lys val

Tyr Ala Gly Trp
835 840 845

GIn Lys val Thr Tyr Arg val Asn Ile Asp Pro Asn Gly Gly Arg Leu
850 855 860

Ser Lys Thr Asp Asp Thr Tyr Leu Asp Leu His Tyr Gly Asp Arg Ile
865 870 875 880

Pro Asp Tyr Thr Asp Ile Thr Arg Asp Tyr Ile Gln Asp Pro Ser Gly
885 890 895

Thr Tyr Tyr Tyr Lys Tyr Asp Ser Arg Asp Lys Asp Pro Asp Ser Thr

Lys Asp Ala Tyr Tyr Thr Thr Asp Thr Ser Leu Ser Asn val Asp Thr
915 920 925

Thr Thr Lys Tyr Lys Tyr val Lys Asp Ala Tyr Lys Leu val Gly Trp
930 935 940

Tyr Tyr val Asn Pro Asp Gly Ser Ile Arg Pro Tyr Asn Phe Ser Gly
945 950 955 960

Ala val Thr Gln Asp Ile Asn Leu Arg Ala Ile Trp Arg Lys Ala Gly
965 970 975

Asp Tyr His Ile Ile Tyr Ser Asn Asp Ala val Gly Thr Asp Gly Lys
980 985 990

Pro Ala Leu Asp Ala Ser Gly Gln GIn Leu Gln Thr Ser Asn Glu Pro
995 1000 1005

Thr Asp Pro Asp Ser Tyr Asp Asp Gly Ser His Ser Ala Leu Leu
1010 1015 1020

Arg Arg Pro Thr Met Pro Asp Gly Tyr Arg Phe Arg Gly Trp Trp
1025 1030 1035

Tyr Asn Gly Lys Ile Tyr Asn Pro Tyr Asp Ser Ile Asp Ile Asp
1040 1045 1050

Ala His Leu Ala Asp Ala Asn Lys Asn Ile Thr Ile Lys Pro val
1055 1060 1065
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Ile

Tyr

Thr

Ile

Gly

Phe

Thr

Arg

Asp

Pro

Thr

ser

Lys

Asp

Arg

Gly

Ala

Ile
1070

Asn
1085

Gln
1100

Pro
1115

Trp
1130

Thr
1145

Asn
1160

val
1175

Phe
1190

Leu
1205

ser
1220

Glu
1235

Thr
1250

val
1265

Leu
1280

Ala
1295

ser
1310

Pro

Gly

val

Glu

His

Ala

Thr

Ser

Leu

Arg

Ile

Ser

Tyr

Asp

Gln

val

His

val

Asn

Glu

Asn

His

Gly

Leu

Lys

Phe

Asp

Ser

Ile

Asp

Ile

Lys

Phe

Pro

Gly

Gly

Thr

Gln

Asp

Gln

Tyr

Thr

Asn

Gly

Ile

Thr

Ala

Ser

val

Asp

Met

Asp

Gly

Pro

Tyr

Lys

Ser

Ala

val

Pro

Gln

Asp

Glu

Thr

Phe

Asn

Ile

Tyr

Ile
1075

Thr
1090

Arg
1105

Phe
1120

Asp
1135

Ile
1150

val
1165

val
1180

ser
1195

Thr
1210

Glu
1225

Thr
1270

val
1285

Tyr
1300

ser
1315

Lys

Arg

Met

Thr

Leu

Gly

Trp

Gly

Glu

Lys

Gln

Asn

Leu

Asn

Glu

Glu

Gly

eolf-seql
Leu Glu Asp

val Glu Asn

Glu Leu Asn

Arg Thr Gly

Ala Asp Thr

Ile Asp Asn

Gln Pro Lys

Leu Asp Glu

Thr Leu Gln

Glu Phe Lys

Ala Tyr Asp

Leu Ala Thr

Gln Ser Leu

Thr Arg Ile

Asn Asp Asn

Ser Asp Ala

Leu val Thr
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Asn
1155

Glu
1170

Asp
1185

Gln
1200

val
1215

Glu
1230

Thr
1260

Lys
1275

Asn
1290

Asn
1305

Asn
1320

Ser

Asn

Thr

Asn

Arg

Pro

Tyr

Lys

Glu

Pro

Phe

Glu

val

Gln

Phe

Gly

Asp

Ile

val

Thr

Leu

val

Asp

Thr

Thr

Asn

Tyr

Lys

Ala

Ser

Lys

Leu

Asn

Lys

Lys

val

Thr

Ile

Glu

Ala

val

Lys

Phe

Gly

val

Asp

Gly

val

Ala

Lys

Gly



eolf-seql

Leu Leu Leu Val Asp Ala Asn Asn Tyr Leu Ser Leu
1325 1330 1335

Lys Tyr Tyr Leu Thr Glu Thr Lys Ala Pro Pro Gly
1340 1345 1350

Pro Lys Asn Asp Ile Ser val Leu val Ile Ser Thr
1355 1360 1365

Phe Glu GIn Asn Gly Asn Asn Ala Thr Pro Ile Lys
1370 1375 1380

val Asp Gly Ser Thr val Tyr Thr Phe Lys Ile Thr
1385 1390 1395

Gly Thr Glu Leu Pro Ser Thr Gly Gly Ile Gly Thr
1400 1405 1410

Ile Leu Vval Gly Leu Ala Leu Ala Leu Pro Ser Gly
1415 1420 1425

Tyr Tyr Arg Lys Lys Ile
1430

<210> 215

<211> 478

<212> PRT

<213> Streptococcus agalactiae

<400> 215

%et Asn Asn Asn §1u Lys Lys val Lys Igr Phe Leu Arg

Tyr Gly Leu é&a Ser Met Ser Ala §}a Phe Ala val Cys

val His Ala Asp Thr Ser Ser Gly Ile Ser Ala Ser Ile

35 40 45

Lys GIn val Asn Leu Gly Ala val Thr Leu Lys Asn Leu
50 55 60

Tyr Arg Gly Asn Asp Lys Ala Ile Ala Ile Leu Leu Ser

65 70 75

Asp Phe Asn Arg Ala Ser Gln Asp Thr Leu Pro Gln Leu

85 90
Thr Glu Ala Glu Ile Arg Asn Ile Leu Tyr GIln Gly Gln
100 105
GIn Asn Lys Pro Ser val Thr Thr His Ala Lys val Ser
115 120 125
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Pro

Tyr

Gly

Glu

Asn

His

Leu

Lys

ser

30

Pro

Ile

Arg

Ile

Ile

110

Asp

val

Leu

val

Asn

Ser

Ile

Ile

Thr
15

Gly
His
sSer
val
Asn
95

Gly

Gln

Gly

Leu

Thr

Leu

Lys

Tyr

Leu

Ala

Ile

Lys

Lys

Asn

80

ser

Lys

Glu



eolf-seql

Leu Gly Lys Gln Ser Arg Arg Ser GIln Asp Ile Ile Lys Ser Leu Gly
130 135 140

Phe Leu Ser Ser Asp Gln Lys Asp Ile Leu val Lys Ser Ile Ser Ser
145 150 155 160

Ser Lys Asp Ser Gln Leu Ile Leu Lys Phe val Thr GIn Ala Thr Gln
165 170 175

Leu Asn Asn Ala Glu Ser Thr Lys Ala Lys Gln Met Ala GIn Asn Asp
180 185 190

val Ala Leu Ile Lys Asn Ile Ser Pro Glu val Leu Glu Glu Tyr Lys
195 200 205

Glu Lys Ile Gln Arg Ala Ser Thr Lys Ser Gln val Asp Glu Phe val
210 215 220

Ala Glu Ala Lys Lys val val Asn Ser Asn Lys Glu Thr Leu val Asn
225 230 235 240

GIn Ala Asn Gly Lys Lys GIn Glu Ile Ala Lys Leu Glu Asn Leu Ser
245 250 255

Asn Asp Glu Met Leu Arg Tyr Asn Thr Ala Ile Asp Asn val val Lys
260 265 270

GIn Tyr Asn Glu Gly Lys Leu Asn Ile Thr Ala Ala Met Asn Ala Leu
275 280 285

Asn Ser Ile Lys GIn Ala Ala Gln Glu val Ala Gln Lys Asn Leu Gln
290 295 300

Lys GIn Tyr Ala Lys Lys Ile Glu Arg Ile Ser Ser Lys Gly Leu Ala
305 310 315 320

Leu Ser Lys Lys Ala Lys Glu Ile Tyr Glu Lys His Lys Ser Ile Leu
325 330 335

Pro Thr Pro Gly Tyr Tyr Ala Asp Ser val Gly Thr Tyr Leu Asnh Arg
340 345 350

Phe Arg Asp Lys GIn Thr Phe Gly Asn Arg Ser val Trp Thr Gly Gln
355 360 365

Ser Gly Leu Asp Glu Ala Lys Lys Met Leu Asp Glu val Lys Lys Leu
370 375 380

Leu Lys Glu Leu GIn Asp Leu Thr Arg Gly Thr Lys Glu Asp Lys Lys
385 390 395 400
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Pro

Pro

Pro

Pro

ser
465

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

Asp

Glu

Glu

Glu

450

Ala

val
Ala
Ala
435

Ala

Gly

216
370
PRT
Streptococcus

<400> 216
Ihr Ser Ser Gly §1e

Leu

Asp

Ala

Ile

65

ser

ser

Asp

Gln

Glu
145

Gly

Lys

ser

50

Arg

val

Arg

Gln

Leu

130

ser

Ala

Ala

35

Gln

Asn

Thr

Arg

Lys

Ile

Thr

Lys

Lys

Lys

Lys

Leu

val

20

Ile

Asp

Ile

Thr

Ser

100

Asp

Leu

Lys

Pro

405

Pro

Pro

Pro

Ile

Thr

Ala

Thr

Leu

His

85

Gln

Ile

Lys

Ala

Glu

Asp

Asp

Asp

Thr
470

Ala

val

val

val

455

Ile

Lys

Lys

Lys

Lys

val

agalactiae

Ser Ala Ser

Leu

Ile

Leu

Asp

Leu

Phe

Lys

Lys

Leu

Pro

55

Gln

Lys

Ile

val

val

135

Gln

Asn

Leu

40

Gln

Gly

val

Ile

Lys

Thr

Met

eolf-seql

Pro

Pro

425

Pro

Ile

Leu

Ile

Leu

25

Ser

Leu

Gln

Ser

Gln

Ala

Glu Ala
410

Glu Ala

Glu Ala

val Ser

Lys His
475

Pro His
10

Ile Ser

Arg val

Ile Asn

Ile Gly

75

Asp Gln
90

Ser Leu

Ile Ser

Ala Thr

Gln Asn
155
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Lys

Lys

Lys

Leu

460

Lys

Lys

Lys

Asn

ser

60

Lys

Glu

Gly

ser

Gln

140

Asp

Pro

Pro

Pro

445

Ile

Lys

Lys

Tyr

Asp

45

Thr

Gln

Leu

Phe

ser

125

Leu

val

Asp

val

Asn

Gln

Arg

30

Phe

Glu

Asn

Gly

Leu

110

Lys

Asn

Ala

val
415
val

val

Met

val
15

Gly
Asn

Ala

Lys

Asp

Asn

Leu

Lys

Lys

Lys

Leu

Asn

Asn

Arg

Glu

Pro

80

Gln

ser

ser

Ala

Ile
160



Lys

Arg

Lys

Lys

Leu

225

Gly

Gln

Lys

Ala

Tyr

305

Gln

Glu

Gln

Pro

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

<400>

Asn

Ala

val

Lys

Arg

Lys

Ala

Lys

Lys

Tyr

Thr

Ala

Asp

Glu
370

Ile

Ser

val

195

Gln

Tyr

Leu

Ala

Ile

275

Glu

Ala

Phe

Lys

Leu
355

217
411
PRT
Streptococcus

217

Ser

Thr

180

Asn

Glu

Asn

Asn

Gln

260

Glu

Ile

Asp

Gly

Lys

340

Thr

Pro

165

Lys

Ser

Ile

Thr

Ile

245

Glu

Arg

Tyr

Ser

Asn

325

Met

Arg

Thr Ser Ser Gly Ile
1 5

Leu Gly Ala val Thr
20

Glu

Ser

Asn

Ala

Ala

230

Thr

val

Ile

Glu

val

310

Arg

Leu

Gly

val

Gln

Lys

Lys

215

Ile

Ala

Ala

Ser

Lys

295

Gly

Ser

Asp

Thr

Leu

val

Glu

200

Leu

Asp

Ala

Gln

Ser

280

His

Thr

val

Glu

Lys
360

agalactiae

eolf-seql

Glu Glu Tyr Lys
170

Asp Glu

Thr Leu

Glu Asn

Asn val

Met Asn
250

Lys Asn
265

Lys Gly

Lys Ser

Tyr Leu

Trp Thr
330

val Lys
345

Glu Asp

Phe

val

Leu

val

235

Ala

Leu

Leu

Ile

Asn

315

Gly

Lys

Lys

val

Asn

Ser

220

Lys

Leu

Gln

Ala

Leu

300

Arg

Gln

Leu

Lys

Glu

Ala

Gln

205

Asn

Gln

Asn

Lys

Leu

285

Pro

Phe

ser

Leu

Pro
365

Lys

Glu

190

Ala

Asp

Tyr

ser

Gln

270

Ser

Thr

Arg

Gly

Lys

350

Asp

Ile

175

Ala

Asn

Glu

Asn

Ile

255

Tyr

Lys

Pro

Asp

Leu

335

Glu

val

Gln

Lys

Gly

Met

Glu

240

Lys

Ala

Lys

Gly

Lys

320

Asp

Leu

Lys

Ser Ala Ser Ile Pro His Lys Lys GIn val Asn
10 15

Leu Lys Asnh Leu Ile Ser Lys Tyr égg Gly Asn

25
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Asp

Ala

Ile

65

ser

ser

Asp

Gln

Glu

145

Lys

Arg

Lys

Lys

Leu

225

Gly

Gln

Lys

Ala

Lys

ser

50

Arg

val

Arg

Gln

Leu

130

ser

Asn

Ala

val

Lys

Arg

Lys

Ala

Lys

Lys

Ala

35

Gln

Asn

Thr

Arg

Thr

Ile

ser

val

195

Gln

Tyr

Leu

Ala

Ile

275

Glu

Ile

Asp

Ile

Thr

Ser

100

Asp

Leu

Lys

Ser

Thr

180

Asn

Glu

Asn

Asn

Gln

260

Glu

Ile

Ala

Thr

Leu

His

85

Gln

Ile

Lys

Ala

Pro

165

Lys

Ser

Ile

Thr

Ile

245

Glu

Arg

TYyr

Ile

Leu

TYr

Ala

Asp

Leu

Phe

Lys

Glu

Ser

Asn

Ala

Ala

230

Thr

val

Ile

Glu

Leu

Pro

55

Gln

Lys

Ile

val

val

135

Gln

val

Gln

Lys

Lys

Ile

Ala

Ala

Ser

Lys
295

Leu

40

Gln

Gly

val

Ile

Lys

Thr

Met

Leu

val

Glu

200

Leu

Asp

Ala

Gln

Ser

280

His

eolf-seql

Ser

Leu

Gln

Ser

Lys

Ser

Gln

Ala

Glu

Glu

Asn

Met

Lys

Lys

Arg val Asn

Ile

Ile

Asp

90

Ser

Ile

Ala

Gln

Glu

170

Glu

Leu

Asn

val

Asn

250

Asn

Gly

Ser

Page

Asn

Gly

75

Gln

Leu

sSer

Thr

Asn

155

Tyr

Phe

val

Leu

val

235

Ala

Leu

Leu

Ile

258

ser

60

Lys

Glu

Gly

Ser

Gln

140

Asp

Lys

val

Asn

Ser

220

Lys

Leu

Gln

Ala

Leu
300

Asp

45

Thr

Gln

Leu

Phe

ser

125

Leu

val

Glu

Ala

Gln

205

Asn

Gln

Asn

Lys

Leu

285

Pro

Phe

Glu

Asn

Gly

Leu

110

Lys

Asn

Ala

Lys

Glu

190

Ala

Asp

Tyr

ser

Gln

270

ser

Thr

Asn

Ala

Lys

Asp

Asn

Leu

Ile

175

Ala

Asn

Glu

Asn

Ile

255

Tyr

Lys

Pro

Arg

Glu

Pro

80

Gln

ser

Ser

Ala

Ile

160

Gln

Lys

Gly

Met

Glu

240

Lys

Ala

Lys

Gly



Tyr
305

Gln
Glu
Gln
Pro

Pro
385

Tyr

Thr

Ala

Asp

Glu

370

Ala

Ala

Phe

Lys

Leu

355

Ala

Thr

Lys Ala Ile

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

<400>
%et Asnh Asn Ash Glu

Tyr

val

Lys

TYyr

65

Asp

Thr

Gln

Gly

His

Gln

50

Arg

Phe

Glu

Asn

218
436
PRT
Streptococcus

218

Leu

Ala

35

val

Gly

Asn

Ala

Asp

Gly

Lys

340

Thr

Lys

Lys

Glu

Ala
20

Asp
Ash
Asn
Arg
Glu
100

Pro

Ser

Asn

325

Met

Arg

Pro

Lys

Asn
405

5

Ser

Thr

Leu

Asp

Ala

85

Ile

Ser

val
310
Arg
Leu
Gly
Glu
ser
390

Lys

Gly

Ser

Asp

Thr

Ala

375

val

Lys

Thr

val

Glu

Lys

360

Lys

Asn

Tyr

agalactiae

Lys

Met

Ser

Gly

Arg

val

Lys

Ser

Ser

Ala

55

Ala

Gln

Asn

Thr

val

Ala

Gly

40

val

Ile

Asp

Ile

Thr
120

eolf-seql

Tyr

Trp

val

345

Glu

Leu

Thr

Ser

Lys

Ala

25

Ile

Thr

Ala

Thr

Leu

105

His

Leu

Thr

330

Lys

Asp

Glu

Ser

Lys

Ser

Leu

Ile

Leu

90

Tyr

Ala

Page

Asn Arg

315

Gly Gln

Lys Leu

Lys Lys

Ala Lys
380

Gly Asn

Lys

Phe Leu

Ala val

Ala Ser

Lys Asn

60

Leu Leu
75
Pro Gln

Gln Gly

Lys val

259

Phe

ser

Leu

Pro

365

Pro

Leu

Arg

Cys

Ile

45

Leu

ser

Leu

Gln

Ser
125

Arg

Gly

Lys

350

Asp

Glu

Ala

Lys

ser

30

Pro

Ile

Arg

Ile

Ile

110

Asp

Asp

Leu

335

Glu

val

Ala

Ala

Thr
15

Gly
His
sSer
val
Asn
95

Gly

Lys

320

Asp

Leu

Lys

Lys

Lys

Ala

Ile

Lys

Lys

Asn

80

ser

Lys

Glu



eolf-seql
Leu Gly Lys GIn Ser Arg Arg Ser GIln Asp Ile Ile Lys Ser Leu Gly
130 135 140

Phe Leu Ser Ser Asp Gln Lys Asp Ile Leu val Lys Ser Ile Ser Ser
145 150 155 160

Ser Lys Asp Ser Gln Leu Ile Leu Lys Phe val Thr GIn Ala Thr Gln
165 170 175

Leu Asn Asn Ala Glu Ser Thr Lys Ala Lys Gln Met Ala GIn Asn Asp
180 185 190

val Ala Leu Ile Lys Asn Ile Ser Pro Glu val Leu Glu Glu Tyr Lys
195 200 205

Glu Lys Ile Gln Arg Ala Ser Thr Lys Ser Gln val Asp Glu Phe val
210 215 220

Ala Glu Ala Lys Lys val val Asn Ser Asn Lys Glu Thr Leu val Asn
225 230 235 240

GIn Ala Asn Gly Lys Lys GIn Glu ITle Ala Lys Leu Glu Asn Leu Ser
245 250 255

Asn Asp Glu Met Leu Arg Tyr Asn Thr Ala Ile Asp Asn val val Lys
260 265 270

GIn Tyr Asn Glu Gly Lys Leu Asn Ile Thr Ala Ala Met Asn Ala Leu
275 280 285

Asn Ser Ile Lys GIn Ala Ala Gln Glu val Ala Gln Lys Asn Leu Gln
290 295 300

Lys GIn Tyr Ala Lys Lys Ile Glu Arg Ile Ser Ser Lys Gly Leu Ala
305 310 315 320

Leu Ser Lys Lys Ala Lys Glu Ile Tyr Glu Lys His Lys Ser Ile Leu
325 330 335

Pro Thr Pro Gly Tyr Tyr Ala Asp Ser val Gly Thr Tyr Leu Asnh Arg
340 345 350

Phe Arg Asp Lys GIn Thr Phe Gly Asn Arg Ser val Trp Thr Gly Gln
355 360 365

Ser Gly Leu Asp Glu Ala Lys Lys Met Leu Asp Glu val Lys Lys Leu
370 375 380

Leu Lys Glu Leu GIn Asp Leu Thr Arg Gly Thr Lys Glu Asp Lys Lys
385 390 395 400

Page 260



Pro Asp val Lys Pro

405

Pro Glu Ala Lys Pro
420

Pro Glu Ala Lys

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

<400>
Ihr Ser Ser Gly Ile

Leu

Asp

Ala

Ile

65

Ser

sSer

Asp

Gln

Glu

145

Lys

Arg

Lys

Gly

Lys

ser

50

Arg

val

Arg

Gln

Leu

130

Ser

Asn

Ala

val

435

219
364
PRT
Streptococcus

219

Ala

Ala

35

Gln

Asn

Thr

Arg

Thr

Ile

Ser

val
195

val

20

Ile

Asp

Ile

Thr

Ser

100

Asp

Leu

Lys

Ser

Thr

180

Asn

5

Thr

Ala

Thr

Leu

His

85

Gln

Ile

Lys

Ala

Pro

165

Lys

Ser

eolf-seql

Glu Ala Lys Pro 213 Ala Lys Pro Asp

val
415

Lys

Asp val Lys Pro Glu Ala Lys Pro Asp val Lys
425 430

agalactiae

Ser Ala Ser

Leu

Ile

Leu

Tyr

Ala

Asp

Leu

Phe

Lys

Glu

Ser

Asn

Lys

Leu

Pro

55

Gln

Lys

Ile

val

val

135

Gln

val

Gln

Lys

Asn

Leu

40

Gln

Gly

val

Ile

Lys

Thr

Met

Leu

val

Glu
200

Ile

Leu

25

Ser

Leu

Gln

Ser

Lys

Ser

Gln

Ala

Glu

Asp
185

Pro His
10

Ile Ser

Arg val

Ile Asn

Ile Gly
75

Asp Gln
90

Ser Leu

Ile Ser

Ala Thr

Gln Asn
155

Glu Tyr
170

Glu Phe

Lys

Lys

Asn

ser

60

Lys

Glu

Gly

Ser

Gln

140

Asp

Lys

val

Thr Leu val Asn
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Lys

Tyr

Asp

45

Thr

Gln

Leu

Phe

ser

125

Leu

val

Glu

Ala

Gln
205

Gln

Arg

30

Phe

Glu

Asn

Gly

Leu

110

Lys

Asn

Ala

Lys

Glu

190

Ala

val
15

Gly
Ash

Ala

Lys

Asp

Asn

Leu

Ile

175

Ala

Asn

Asn

Asn

Arg

Glu

Pro

80

Gln

ser

sSer

Ala

Ile

160

Gln

Lys

Gly



eolf-seql

Lys Lys GIn Glu ITle Ala Lys Leu Glu Asn Leu Ser

Leu Arg Tyr Asn Thr Ala Ile Asp Asn Vval
225 230

Gly Lys Leu Asn Ile Thr Ala Ala Met Asn
245 250

GIn Ala Ala GIn Glu val Ala Gln Lys Asn
260 265

Lys Lys Ile Glu Arg Ile Ser Ser Lys Gly
275 280

Ala Lys Glu Ile Tyr Glu Lys His Lys Ser

Tyr Tyr Ala Asp Ser val Gly Thr Tyr Leu
305 310

GIn Thr Phe Gly Asn Arg Ser val Trp Thr
325 330

Glu Ala Lys Lys Met Leu Asp Glu val Lys
340 345

GIn Asp Leu Thr Arg Gly Thr Lys Glu Asp
355 360

<210> 220
<211> 518
<212> PRT
<213> Streptococcus agalactiae

<400> 220
¥et Asn Asn Asn §1u Lys Lys val Lys Igr

Tyr Gly Leu Ala Ser Met Ser Ala Ala Phe
20 25

val His Ala Asp Thr Ser Ser Gly Ile Ser
35 40
Lys GIn val Asn Leu Gly Ala val Thr Leu

50 55

Tyr Arg Gly Asn Asp Lys Ala Ile Ala Ile
65 70

Page

val

235

Ala

Leu

Leu

Ile

Asn

315

Gly

Lys

Lys

Phe

Ala

Ala

Lys

Leu
75

262

220

Lys

Leu

Gln

Ala

Leu

300

Arg

Gln

Leu

Lys

Leu

val

ser

Asn

60

Leu

Asn

Gln

Asn

Lys

Leu

285

Pro

Phe

ser

Leu

Arg

Cys

Ile

45

Leu

Ser

Asp

Tyr

ser

Gln

270

ser

Thr

Arg

Gly

Lys
350

Lys
ser
30

Pro

Ile

Arg

Glu

Asn

Ile

255

Tyr

Lys

Pro

Asp

Leu

335

Glu

Thr
15

Gly
His

Ser

val

Met

Glu

240

Lys

Ala

Lys

Gly

Lys

320

Asp

Leu

Ala

Ile

Lys

Lys

Asn
80



Asp

Thr

Gln

Leu

Phe

145

ser

Leu

val

Glu

Ala

225

Gln

Asn

Gln

Asn

305

Leu

Pro

Phe

Glu

Asn

Lys

Asn

Ala

Lys

Glu

Ala

Asp

Tyr

Ser

290

Gln

ser

Thr

Asn

Ala

Lys

Lys

Ser

Asp

Asn

Leu

195

Ile

Ala

Asn

Glu

Asn

275

Ile

Tyr

Lys

Pro

Arg

Glu

100

Pro

Gln

Ser

Ser

Ala

180

Ile

Gln

Lys

Gly

Met

260

Glu

Lys

Ala

Lys

Gly

Ala

85

Ile

Ser

Ser

Asp

Gln

165

Glu

Lys

Arg

Lys

Gly

Gln

Lys

Ala

325

TYyr

Ser

Arg

val

Arg

Gln

150

Leu

Ser

Asn

Ala

val

230

Lys

Arg

Lys

Ala

Lys

310

Lys

TYyr

Gln

Asn

Thr

Arg

Lys

Ile

Thr

Ile

Ser

215

val

Gln

Tyr

Leu

Ala

295

Ile

Glu

Ala

Asp

Ile

Thr

120

Ser

Asp

Leu

Lys

Ser

200

Thr

Asn

Glu

Asn

Asn

280

Gln

Glu

Ile

Asp

eolf-seql

Thr Leu Pro Gln

Leu

105

His

Gln

Ile

Lys

Ala

185

Pro

Lys

Ser

Ile

Thr

265

Ile

Glu

Arg

TYyr

ser
345

Tyr

Ala

Asp

Leu

Phe

170

Lys

Glu

Ser

Asn

Ala

250

Ala

Thr

val

Ile

Glu

330

val

Page

Gln

Lys

Ile

val

155

val

Gln

val

Gln

Lys

235

Lys

Ile

Ala

Ala

Ser

315

Lys

Gly

263

Gly

val

Ile

140

Lys

Thr

Met

Leu

val

220

Glu

Leu

Asp

Ala

Gln

300

Ser

His

Thr

Leu

Gln

ser

125

Lys

ser

Gln

Ala

Glu

205

Asp

Thr

Glu

Asn

Met

285

Lys

Lys

Lys

Tyr

Ile

Ile

110

Asp

ser

Ile

Ala

Gln

190

Glu

Glu

Leu

Asn

val

270

Asn

Asn

Gly

ser

Leu
350

Asn

95

Gly

Gln

Leu

Ser

Thr

175

Asn

Tyr

Phe

val

Leu

255

val

Ala

Leu

Leu

Ile

335

Asn

ser

Lys

Glu

Gly

ser

160

Gln

Asp

Lys

val

Asn

240

Ser

Lys

Leu

Gln

Ala

320

Leu

Arg



eolf-seql
Phe Arg Asp Lys GIn Thr Phe Gly Asn Arg Ser val Trp Thr Gly Gln
355 360 365

Ser Gly Leu Asp Glu Ala Lys Lys Met Leu Asp Glu val Lys Lys Leu
370 375 380

Leu Lys Glu Leu GIn Asp Leu Thr Arg Gly Thr Lys Glu Asp Lys Lys
385 390 395 400

Pro Asp val Lys Pro Glu Ala Lys Pro Glu Ala Lys Pro Asp val Lys
405 410 415

Pro Glu Ala Lys Pro Asp val Lys Pro Glu Ala Lys Pro Asp val Lys
420 425 430

Pro Glu Ala Lys Pro Asp val Lys Pro Glu Ala Lys Pro Asp val Lys
435 440 445

Pro Glu Ala Lys Pro Asp val Lys Glu Ala Lys Pro Asp val Lys Pro
450 455 460

Glu Ala Lys Pro Glu Ala Lys Pro Glu Ala Lys Ser Glu Ala Lys Pro
465 470 475 480

Glu Ala Lys Leu Glu Ala Lys Pro Glu Ala Lys Pro Ala Thr Lys Lys
485 490 495

Ser val Asn Thr Ser Gly Asn Leu Ala Ala Lys Lys Ala Ile Glu Asn
500 505 510

Lys Lys Tyr Ser Lys Lys
515

<210> 221
<211> 378
<212> PRT
<213> Streptococcus agalactiae

<400> 221
¥et Asn Asn Asn §1u Lys Lys val Lys Igr Phe Leu Arg Lys Igr Ala

Tyr Gly Leu é&a Ser Met Ser Ala éga Phe Ala val Cys §8r Gly Ile

val His Ala Asp Thr Ser Ser Gly Ile Ser Ala Ser Ile Pro His Lys
35 40 45

Lys ggn val Asn Leu Gly é}a val Thr Leu Lys egn Leu Ile Ser Lys

Tyr Arg Gly Asn Asp Lys Ala Ile Ala Ile Leu Leu Ser Arg val Asn
65 70 75 80
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Asp

Thr

Gln

Leu

Phe

145

ser

Leu

val

Glu

Ala

225

Gln

Asn

Gln

Asn

305

Leu

Pro

Phe

Glu

Asn

Lys

Asn

Ala

Lys

Glu

Ala

Asp

Tyr

Ser

290

Gln

ser

Thr

Asn

Ala

Lys

Ser

Asp

Asn

Leu

195

Ile

Ala

Asn

Glu

Asn

275

Ile

Tyr

Lys

Pro

Arg

Glu

100

Pro

Gln

Ser

Ser

Ala

180

Ile

Gln

Lys

Gly

Met

260

Glu

Lys

Ala

Lys

Gly

Ala

85

Ile

Ser

Ser

Asp

Gln

165

Glu

Lys

Arg

Lys

Gly

Gln

Lys

Ala

325

TYyr

Ser

Arg

val

Arg

Gln

150

Leu

Ser

Asn

Ala

val

230

Lys

Arg

Lys

Ala

Lys

Lys

TYyr

Gln

Asn

Thr

Arg

Lys

Ile

Thr

Ile

Ser

215

val

Gln

Tyr

Leu

Ala

295

Ile

Glu

Ala

Asp

Ile

Thr

120

Ser

Asp

Leu

Lys

Ser

200

Thr

Asn

Glu

Asn

Asn

280

Gln

Glu

Ile

Asp

eolf-seql

Thr

Leu

105

His

Gln

Ile

Lys

Ala

185

Pro

Lys

Ser

Ile

Thr

265

Ile

Glu

Arg

TYyr

ser
345

Leu Pro Gln

Tyr

Ala

Asp

Leu

Phe

170

Lys

Glu

Ser

Asn

Ala

250

Ala

Thr

val

Ile

Glu

330

val

Page

Gln

Lys

Ile

val

155

val

Gln

val

Gln

Lys

235

Lys

Ile

Ala

Ala

Ser

315

Lys

Gly
265

Gly

val

Ile

140

Lys

Thr

Met

Leu

val

220

Glu

Leu

Asp

Ala

Gln

300

Ser

His

Thr

Leu

Gln

ser

125

Lys

ser

Gln

Ala

Glu

205

Asp

Thr

Glu

Asn

Met

285

Lys

Lys

Lys

Tyr

Ile

Ile

110

Asp

ser

Ile

Ala

Gln

190

Glu

Glu

Leu

Asn

val

270

Asn

Asn

Gly

ser

Leu
350

Asn

95

Gly

Gln

Leu

Ser

Thr

175

Asn

Tyr

Phe

val

Leu

255

val

Ala

Leu

Leu

Ile

335

Asn

Ser

Lys

Glu

Gly

ser

160

Gln

Asp

Lys

val

Asn

240

Ser

Lys

Leu

Gln

Ala

320

Leu

Arg



Phe Arg Asp Lys GIn
355

Ser Gly Leu Asp Glu

370

<210> 222
<211> 471
<212> PRT
<213> Streptococcus

<400> 222
%et Asnh Asn Asnh §1u

Tyr Gly
val His
Lys Gln
50
Tyr Arg

65

Asp Phe

Thr Glu

Gln Ser

Ala Ile

130

Lys Ile

Lys Ile

Lys Ile

Thr Ile

Leu

Ala

35

val

Gly

Asn

Ala

Ile

115

Lys

Gln

Lys

Gln

Lys

Ala

20

Asp

Asn

Asn

Arg

Glu

100

Pro

Ala

Gly

val

Ala

180

Ala

Ser

Thr

Leu

Asp

Ala

85

Ile

val

Glu

Lys

Glu

165

Lys

Glu

Thr Phe Gly

360

Ala Lys Lys

375

agalactiae

Lys Lys val

Met

Ser

Gly

Asn

val

Ser

Ser

150

Ser

Pro

Ser

Ser

Ser

Ala

55

Ala

Gln

Asn

Arg

Ile

135

Thr

Ile

Ile

Ile

Ala

Gly

40

val

Ile

Asp

Thr

Leu

120

Asn

Asn

Asn

Asn

His
200

eolf-seql

Asn

Asn

Lys

Ala

25

Ile

Thr

Ala

Thr

Leu

105

Lys

Asn

Thr

Thr

Thr

185

Lys

Arg Ser val Trp Thr Gly Gln
365

Ala

Ser

Leu

Ile

Leu

90

Pro

val

Ile

Ile

Ile

170

Ile

Ile

Page

Phe

Ala

Asp

Lys

Leu

75

Pro

Gln

Glu

Lys

Lys

Lys

Lys

Lys

266

Leu

val

Ser

Asn

60

Leu

Gln

Gly

Arg

Ala

140

Ala

Ala

Ala

Pro

Arg

Cys

Ile

45

Leu

ser

Leu

Arg

Leu

125

Glu

Glu

Glu

Glu

Gln
205

Lys

ser

30

Pro

Ile

Arg

Ile

Ile

110

Gly

ser

ser

ser

ser

190

ser

Thr

15

Gly

His

Ser

val

Asn

95

Ile

Ser

Ile

Ile

Ile

175

Ile

Ile

Ala

Ile

Lys

Lys

Asp

80

ser

Lys

Gly

Asn

Asn

160

Asn

Asn

Lys



eolf-seql
Ser Thr Ser Ala Thr His val Lys val Ser Asp Gln Glu Leu Ala Lys
210 215 220

GIn Ser Arg Arg Ser Gln Asp Ile Ile Lys Ser Leu Gly Phe Leu Ser
225 230 235 240

Ser Asp Gln Lys Asp Ile Leu val Lys Ser Ile Ser Ser Ser Lys Asp
245 250 255

Ser GIn Leu Ile Leu Lys Phe val Thr Gln Ala Thr GIn Leu Asnh Asn
260 265 270

Ala Glu Ser Thr Lys Ala Lys His Met Ala Gln Asn Asp val Ala Ser
275 280 285

Ile Lys Asn Ile Ser Leu Glu val Leu Glu Glu

Tyr Lys Glu Lys Ile
290 295 300

GIn Arg Ala Ser Thr Lys Ser Gln val Asp Glu Leu val Ala Glu Ala
305 310 315 320

Lys Lys val val Asn Ser Asn Lys Glu Thr Leu val Asn Gln Ala Asn
325 330 335

Gly Lys Lys Gln Glu Ile Ala Lys Leu Glu Asn Leu Ser Asn Asp Glu
340 345 350

Met Leu Arg Tyr Asn Thr Ala Ile Asp Asn val val Lys GIn Tyr Asn
355 360 365

Glu Gly Lys Leu Asn Ile Thr Asp Ala Met Asn Ala Leu Asn Ser Ile
370 375 380

Lys GIn Ala Ala GIn Glu val Ala GIn Lys Asnh Leu Gln Lys Gln Tyr
385 390 395 400

Ala Lys Lys Ile Glu Arg Ile Ser Leu Lys Gly Leu Ala Leu Ser Lys
405 410 415

Lys Ala Lys Glu ITle Tyr Glu Lys His Lys Ser Ile Leu Pro Thr Pro
420 425 430

Gly Tyr Tyr Ala Asp Ser val Gly Thr Tyr Leu Asn Arg Phe Arg Asp
Lys Arg Thr Phe Gly Asn Arg Ser val Trp Thr Gly GIn Ser Gly Leu

Asp Glu Ala Lys Lys Asn Ala
465 470
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eolf-seql

<210> 223

<211> 522

<212> PRT

<213> Streptococcus agalactiae

<400> 223

%et Asn Asn Asn §1u Lys Lys val Lys Igr Phe Leu Arg Lys Igr Ala

Tyr Gly Leu QAa Ser Met Ser Ala §}a Phe Ile val Cys ggr Gly Ile

val Asn ggr Pro Thr val Ser ﬁga Asp Ser Pro Asp I?r Leu Lys val

Glu Lys Leu Gly Lys Leu Lys Asp val Lys Ser val His Glu Leu Thr

Pro Ile Ser Ile Pro Asn Glu Leu Lys Gly Ala Lys Glu Gln Ala Leu
65 70 75 80

Ser Ser Ile Ile Ser His Pro Asn Ile Thr Asn Ser Glu val Asp Lys
85 90 95

Leu Ala Ser Asp Tyr Ser Phe Arg Ile Asn Thr Ser Asn Asp val Asn
100 105 110

Asp Val Lys Arg Leu Leu Asn Glu Phe Tyr Asn Ala val Ala Arg Lys
115 120 125

GIn Leu Asp Thr Asn Ser Ala Asp Tyr Arg Ser Lys Ile Asp Asn Ile
130 135 140

Ser Thr Thr Gly Leu Ala Ile Ala Leu Glu Ala Lys Glu Ile Tyr Glu
145 150 155 160

Ala Asn Lys Ser Ile Leu Pro His Arg Tyr Lys Asp Ser val Gly Thr
165 170 175

Tyr val Asn Ser Phe Glu Glu Arg Arg Ser Pro Gly Lys Phe Asn Ile
180 185 190

Trp Asn Gly Gln Glu Gly Phe Asn Ala Ala Gln Lys Leu Leu Glu Asp
195 200 205

val Lys Lys Leu Leu Leu Glu Leu GIn Asn Leu Thr Lys Asn Asnh Lys
210 215 220

Pro Asn Ile Gln val Pro Lys Gln Ala Pro Thr Glu Ala Ala Lys Pro
225 230 235 240

Ala Leu Ser Pro Glu Ala Leu Thr Arg Leu Thr Thr Trp Tyr Asn Gln
245 250 255
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eolf-seql

Ala Lys Asp Leu Leu Lys Asp Asp Gln val Lys Asp Lys val Asp

Tyr
260 265 270

Ile Leu Ser val Gln Lys Ala val Asp GIn Ala Tyr Asp His val Glu
275 280 285

Glu Gly Lys Phe Ile Thr Thr Asp GIn Ala Asn Gln Leu Ala Asn Lys
290 295 300

Leu Arg Asp Ala Leu Gln Ser Leu Glu Leu Lys Asp Lys Lys val Ala
305 310 315 320

Lys Pro val Ala Lys Gly Thr Tyr Asp val Lys Tyr val Asp Thr Glu
325 330 335

Gly Lys Glu val Ala Lys Ser Arg His Phe Glu Gly Glu Glu Gly Ala
340 345 350

Ala Phe val Thr Ser Ala Lys Glu val Ala Gly Tyr Lys Leu Vval Arg
355 360 365

Thr Glu Gly Ala val Ser Asn val Phe Thr Ala Gly Ala Gln val Arg
370 375 380

Thr Tyr val Tyr Glu Lys val Lys Pro Glu val Lys Pro Asp val Lys
385 390 395 400

Pro Glu Ala Lys Pro Glu Ala Lys Pro Glu val Lys Pro Asp val Lys
405 410 415

Pro Glu Ala Lys Pro Glu Ala Lys Pro Glu val Lys Ser Asp val Lys
420 425 430

Pro Glu Ala Lys Pro Glu Ala Lys Pro Glu Ala Lys Pro Glu val Lys
435 440 445

Pro Asp val Lys Pro Glu Ala Lys Pro Glu Ala Lys Pro Ala Thr Lys
450 455 460

Lys Ser val Asn Thr Ser Gly Asn Leu val Ala Lys Lys Ala Ile Glu
465 470 475 480

Asn Lys Lys Tyr Ser Lys Lys Leu Pro Ser Thr Gly Glu Ala Ala Ser
485 490 495

Pro Leu Leu Ala ITle val Ser Leu Ile val Met Leu Ser Ala Gly Leu
500 505 510

Ile Thr Ile val Leu Lys His Lys Lys Asn
515 520
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eolf-seql

<210> 224
<211> 1085
<212> PRT
<213> Streptococcus agalactiae

<400> 224

Met Leu Lys Lys GIn Phe Gly Asn Phe Gly Glu Lys Ser Arg Lys Vval
1 5 10 15

Arg val Lys ggt Arg Lys Ser Gly Egs His Trp val Lys ggr val Met

Thr Gln g}e Gly Tyr val Ile hgu Ser Arg Phe Ser S}y Lys Glu Lys

Ser ggr Lys val GIn Thr ;?r Ser Glu Asp Leu ZSr Arg Thr Lys Thr

Ser Ala Ser Ile Leu Thr Ala val Ala Ala Leu Gly Ala val val Gly
65 70 75 80

Gly Thr Thr Asp Thr Thr Ser val Ser Ala Glu Glu Thr Pro Thr Ala
85 90 95

Thr Glu Leu Thr Gly Asn Glu Lys Thr Leu Ala Thr Ala Glu Thr val
100 105 110

val val Ala Pro Glu val Lys Thr val Asn Ser Asp Ser Ser Ser His
115 120 125

Ser Thr Ser Glu Ser GIn Ser Met Ser Thr Ser Thr Leu GIn Ser Thr
130 135 140

Ser Ala Ser Leu Ser Ala Ser Glu Ser Leu Met Asp Ser Thr Ser Ala
145 150 155 160

Ser Leu Ser Glu Ser Ser Ser Leu Ser Glu Tyr Ser Ser Leu Ser Leu
165 170 175

Ser Ser Ser Glu Ser val Ser Ala Ser Glu Ser val GIn Ser Ser Glu
180 185 190

Ala Ala Thr Thr Ala Arg val Gln Pro Arg Ala Met Arg val val Ser
195 200 205

Ser Ala Ser Asp Met Glu Thr Leu Pro Ala Ala Leu Ile Ser Gly Glu
210 215 220

Gly Asp val Thr Thr val GIn Gly GIn Asp val Thr Asp Lys Leu GIn
225 230 235 240
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eolf-seql
Asn Leu Asp Ile Lys Leu Ser Gly Gly val GIn Ala Lys Ala Gly val
245 250 255

Ile Asn Met Asp Lys Ser Glu Ser Met His Met Ser Leu Lys Phe Thr
260 265 270

Ile Asp Ser val Asn Arg Gly Asp Thr Phe Glu Ile Lys Leu Ser Asp
275 280 285

Asn Ile Asp Thr Asn Gly Ala Ser Asn Tyr Ser Ile val Glu Pro Ile
290 295 300

Lys Ser Pro Thr Gly Glu val Tyr Ala Thr Gly Ile Tyr Asp Ser Gln
305 310 315 320

Lys Lys Ser Ile val Tyr Ser Phe Thr Asp Phe Ala Ala Ser Lys Asn
325 330 335

Asn Ile Asn Gly Ile Leu Asp Ile Pro Leu Trp Pro Asp Asp Thr Thr
340 345 350

val GIn Asn Thr Lys Glu Asp val Leu Phe Ser val Lys Ile Lys Asp
355 360 365

GIn Glu Ala Thr Ile Lys Glu Thr val Lys Tyr Asp Pro Pro VvVal Arg
370 375 380

Ile Asp Phe Ala Gly Gly val Ser val Asp Ser Arg Ile Thr Asn Ile
385 390 395 400

Asp Asp val Gly Lys Lys Met Thr Tyr Ile Ser Gln Ile Asn val Asp
405 410 415

Gly Lys Ser Leu Tyr Asn Tyr Asn Gly Leu Tyr Thr Arg Ile Tyr Asn
420 425 430

Tyr Ser Lys Glu Ser Thr Ala Asp Leu Lys Asn Ser Thr Ile Lys Ile
435 440 445

Tyr Lys Thr Thr Ser Asp Asn Ile val Glu Ser Met val Gln Asp Tyr
450 455 460

Ser Ser Met Glu Asp val Thr Ser Lys Phe Ala Asn Ser Tyr Pro Glu
465 470 475 480

Lys Gly Trp Tyr Asp Ile Tyr Trp Gly Gln Phe Ile Ala Ser Asn Glu
485 490 495

Thr Tyr val Ile val val Glu Thr Pro Phe Thr Asn Ala val Thr Leu
500 505 510
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Asn

His

Arg

ser

ser

ser

ser

ser

625

sSer

ser

ser

ser

ser

705

ser

ser

ser

ser

Thr

Thr

530

Lys

Glu

Asn

Ile

Glu

610

ser

val

Glu

Thr

Ile

690

Glu

Thr

val

Glu

Asn
770

Thr

515

Tyr

Ile

Ser

Ser

ser

595

Ser

Ser

Ser

ser

ser

675

ser

ser

Ser

Ser

ser

755

ser

Leu

Ser

Leu

val

Glu

580

Thr

val

Glu

Asn

Ile

660

Glu

Ser

Ile

Glu

Ser

740

Ile

Glu

Ser

Ser

Ser

ser

565

Ser

Ser

Ser

Ser

ser

645

Ser

Ser

Ser

Ser

Ser

725

Ser

Ser

Ser

Asp

Glu

Glu

550

Asn

Ile

Glu

Ser

val

630

Glu

Asn

Ile

Glu

Ser

710

val

Glu

Asn

Ile

Tyr

Ser

535

Leu

Ser

Ser

Ser

ser

615

Ser

Ser

Ser

Ser

ser

695

Ser

Ser

Ser

Ser

ser
775

Asn

520

Gly

val

Glu

Ser

val

600

Glu

Asn

Ile

Glu

Ser

680

val

Glu

Thr

Ile

Glu

760

Ser

eolf-seql

Glu Asn Asn Gly

TYyr

Ser

Ser

Ser

585

Ser

Ser

Ser

Ser

ser

665

Ser

Ser

Ser

Ser

Ser

745

Ser

Ser

Ser

Ser

Ile

570

Glu

Thr

val

Glu

Ser

650

Ile

Glu

Ser

val

Glu

730

Ser

val

Glu

Page

Asp

ser

555

Ser

sSer

ser

ser

ser

635

Ser

sSer

ser

ser

ser

715

Ser

ser

ser

ser

272

val

540

Glu

Thr

val

Glu

ser

620

Ile

Glu

Ser

val

Glu

700

Asn

Ile

Glu

ser

val
780

val

525

Asn

ser

ser

ser

ser

605

ser

ser

ser

ser

ser

685

ser

ser

ser

ser

ser

765

ser

Glu

Ala

val

Glu

ser

590

Ile

Glu

Ser

val

Glu

670

Asn

val

Glu

ser

val

750

Glu

Asn

His

Gln

Ser

ser

575

Ser

Ser

ser

Ser

ser

655

ser

ser

Ser

Ser

ser

735

sSer

ser

Ser

Asn

Glu

ser

560

val

Glu

ser

Ile

Glu

640

ser

val

Glu

Thr

Ile

720

Glu

Asn

val

Glu



eolf-seql
Ser Ile Ser Thr Ser Glu Ser val Ser Thr Ser Glu Ser Ile Ser Ser
785 790 795 800

Ser Glu Ser val Ser Asn Ser Glu Ser Ile Ser Ser Ser Glu Ser Vval
805 810 815

Ser Asn Ser Glu Ser Ile Ser Ser Ser Glu Ser val Ser Asn Ser Glu
820 825 830

Ser Ile Ser Ser Ser Glu Ser val Ser Asn Ser Glu Ser Ile Ser Ser
835 840 845

Ser Glu Ser val Ser Ser Ser Glu Ser val Ser Ser Ser Glu Ser Ile
850 855 860

Ser Thr Ser Glu Ser val Ser Asn Ser Glu Ser Ile Ser Ser Ser Glu
865 870 875 880

Ser val Ser Asn Ser Glu Ser Ile Ser Ser Ser Glu Ser val Ser Asn
885 890 895

Ser Glu Ser Ile Ser Ser Ser Glu Ser val Ser Asn Ser Glu Ser Ile
900 905 910

Ser Ser Ser Glu Ser val Ser Ser Ser Glu Ser Ile Ser Ser Ser Glu
915 920 925

Ser Val Ser Ser Ser Glu Ser val Ser Asn Ser Glu Ser Ile Ser Ser
930 935 940

Ser Glu Ser val Ser Asn Ser Glu Ser Ile Ser Ser Ser Glu Ser val
945 950 955 960

Ser Ser Ser Glu Ser Ile Ser Ser Ser Glu Ser val Ser Asn Ser Glu
965 970 975

Ser Ile Leu Ser Ser Glu Ser val Ser Ser Ser Glu Ser Ile Ser Ser
980 985 990

Ser Glu Ser Ile Ser Ser Ser Glu Ser val Ser Met Ser Thr Thr Glu
995 1000 1005

Ser Leu Ser Glu Ser Glu val Ser Gly Asp Ser Glu Ile Ser Ser
1010 015 1020

Ser Thr Glu Ser Ser Ser GIn Ser Glu Ser Met Asn His Thr Glu
1025 1030 1035

Ile Lys Ser Asp Ser Glu Ser GIn His Glu val Lys His Gln val
1040 1045 1
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Leu Pro Glu Thr Gly Asp Asn
1060

1055

eolf-seql
Ser Ala Ser Ala Leu

1065

Gly Leu Leu

Gly Ala Gly Leu Leu Leu Gly Ala Thr Lys Ser éggo Lys Lys Lys

1070

Lys Asp
1085

<210> 22
<211> 12

5
33

<212> PRT
<213> Streptococcus

<400> 22

5

%et ASp Lys His His
5

Thr Thr

Gln Glu

Gln G1n
50

val Thr
65

Ser val

Lys Asn

Pro Ser

Asn Ala

130

val Lys
145
Ile Thr

Ala Ile

Asp Ser

Ser

Leu

35

Pro

Ala

Lys

Leu

Pro

Lys

Ile

Pro
195

Ile

20

Lys

Ser

Ala

Asn

Thr

Glu

Leu

Leu

Asn

Pro

Ser

Asp

85

Thr

Glu

Ala

Ser

Gln

165

Thr

Asp

1075

agalactiae

ser Lys Lys

Leu Met His

GIn Glu Gln
40

Ser val Thr
55

Ala Ser Asn
70

Lys Thr Glu
ser Ash Leu
Thr Thr Asn

120
Ile Ala Gln

135

Lys Ser Ser
Ala Ile Thr

Gly Phe Asp

Asp Lys His
200

Ala

Ser

25

Ser

Thr

Thr

Asp

Lys

Leu

Gln

Ile

185

Ser

Ile

10

Asn

Pro

Asn

Ala

Glu

90

Ala

Lys

val

Ala

Phe

Page

Leu

Gln

val

Thr

Lys

Leu

Asp

Glu

Pro

val

155

Gly

His

Lys

274

Lys

val

Ile

val

60

Glu

Leu

Leu

Ser

Ser

140

Leu

Lys

Asp

Thr

Leu

Asn

Ala

45

Glu

Met

Glu

Glu

Asn

125

Ala

Asp

Gly

Ile

Lys
205

Thr

Ala

30

Asn

Lys

Gly

Glu

Glu

110

val

Tyr

Thr

Asn

Phe

190

Thr

Leu

15

Glu

val

Thr

Asp

Leu

95

Glu

val

Glu

ser

val

175

Arg

Glu

Ile

Glu

Ala

ser

Thr

80

Ser

Tyr

Thr

Glu

Leu

Phe



eolf-seql

Glu Glu Leu Lys Ala Lys His Asn Ile Thr Tyr Gly Lys Trp Vval Asn
210 215 220

Asp Lys Ile val Phe Ala His Asn Tyr Ala Asn Asn Thr Glu Thr val
225 230 235 240

Ala Asp Ile Ala Ala Ala Met Lys Asp Gly Tyr Gly Ser Glu Ala Lys
245 250 255

Asn Ile Ser His Gly Thr His val Ala Gly Ile Phe val Gly Asn Ser
260 265 270

Lys Arg Pro Ala Ile Asn Gly Leu Leu Leu Glu Gly Ala Ala Pro Asn
275 280 285

Ala GIn val Leu Leu Met Arg Ile Pro Asp Lys Ile Asp Ser Asp Lys
290 295 300

Phe Gly Glu Ala Tyr Ala Lys Ala Ile Thr Asp Ala val Asn Leu Gly
305 310 315 320

Ala Lys Thr Ile Asn Met Ser Ile Gly Lys Thr Ala Asp Ser Leu Ile
325 330 335

Ala Leu Asn Asp Lys Val Lys Leu Ala Leu Lys Leu Ala Ser Glu Lys
340 345 350

Gly val Ala val val val Ala Ala Gly Asn Glu Gly Ala Phe Gly Met
355 360 365

Asp Tyr Ser Lys Pro Leu Ser Thr Asn Pro Asp

Tyr Gly Thr val Asn
370 375 380

Ser Pro Ala Ile Ser Glu Asp Thr Leu Ser val Ala Ser Tyr Glu Ser
385 390 395 400

Leu Lys Thr Ile Ser Glu val val Glu Thr Thr Ile Glu Gly Lys Leu
405 410 415

val Lys Leu Pro Ile val Thr Ser Lys Pro Phe Asp Lys Gly Lys Ala
420 425 430

Tyr Asp val val Tyr Ala Asn Tyr Gly Ala Lys Lys Asp Phe Glu Gly
435 440 445

Lys Asp Phe Lys Gly Lys Ile Ala Leu Ile Glu Arg Gly Gly Gly Leu
450 455 460

Asp Phe Met Thr Lys Ile Thr His Ala Thr Asn Ala Gly val val Gly
465 470 475 480
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Ile
Tyr
Ile
val
val
545
Glu
Thr
Ser
Leu
Tyr
625
Gly
Gly
Phe
Leu
Phe
705

Ile

Gln

val

Arg

Lys

530

Thr

Ile

ser

His

Leu

610

ser

val

Asn

Asp

TYyr

Ala

Leu

Phe

Ile

Glu

Asn

515

Ser

Ala

Tyr

Met

Leu

595

Glu

Glu

val

Asp

Ile

675

Tyr

Leu

Arg

ser

Phe

Leu

500

Thr

Gln

Glu

Ser

Ala

580

Ala

Leu

Glu

Asp

Gly

Thr

Gln

Lys

Asp

Gln
740

Asn

485

Pro

Ser

Gly

Gly

ser

565

Ser

Glu

Ser

Asp

Ala

645

Lys

val

Ala

Pro

725

Lys

Asp

val

Ser

Gly

Ala

550

Thr

Pro

Lys

Lys

Lys

Glu

Ala

Thr

Asn

Gln

710

Glu

Leu

Gln

Gly

Gln

Asn

535

Ile

Tyr

His

TYyr

Asn

615

Ala

Lys

Lys

Ile

val

695

Ala

Thr

Lys

Glu

Ile

Leu

520

Arg

Lys

Asn

val

Lys

600

Ile

Phe

Ala

Ile

His

680

Ala

Leu

Gln

Glu

eolf-seql

Lys

Ile

505

Thr

Met

Pro

Asn

Ala

585

Gly

Leu

Tyr

Ile

Asn

665

Lys

Thr

Leu

val

Gln
745

Arg Gly Asn
490

Ser

Phe

Leu

Asp

Gln

570

Gly

Met

Met

Ser

Gln

650

Leu

Leu

Glu

Asp

Met

Page

Lys

Asn

Glu

val

555

TYyr

Leu

Asn

Ser

Pro

635

Ala

Lys

val

Gln

Thr

715

Phe

Ala

276

val

Gln

Gln

540

Thr

Gln

Met

Leu

ser

620

Arg

Gln

Arg

Glu

val

700

Asn

Thr

Asn

Phe

Asp

ser

525

ser

Ala

Thr

Thr

Gln

Tyr

Met

Gly

Asn

Trp

Ile

Gly

Leu

ser

ser

Met

Met

590

Ser

Thr

Gln

Tyr

Gly

val

Lys

Gln

Asp

Tyr
750

Ile

495

Glu

Glu

Trp

Gly

ser

575

Leu

Lys

Ala

Gly

Ile

655

Asp

Lys

Gly

Lys

Ala

735

Phe

Pro

Arg

val

Gly

Phe

560

Gly

Gln

Lys

Leu

Ala

640

Thr

Lys

Glu

Lys

val

720

Ser

Leu



eolf-seql

Glu Gly Phe val Arg Phe Lys Glu Ala Lys Asp Ser Asn GIn Glu Leu
755 760 765

Met Ser Ile Pro Phe val Gly Phe Asn Gly Asp Phe Ala Asn Leu Gln
770 775 780

Ala Leu Glu Thr Pro Ile Tyr Lys Thr Leu Ser Lys Gly Ser Phe Tyr
785 790 795 800

Tyr Lys Pro Asn Asp Thr Thr His Lys Asp GIn Leu Glu Tyr Asn Glu
805 810 815

Ser Ala Pro Phe Glu Ser Asn Asn Tyr Thr Ala Leu Leu Thr Gln Ser
820 825 830

Ala Ser Trp Gly Tyr val Asp Tyr val Lys Asn Gly Gly Glu Leu Glu
835 840 845

Leu Ala Pro Glu Ser Pro Lys Arg Ile Ile Leu Gly Thr Phe Glu Asn
850 855 860

Lys val Glu Asp Lys Thr Ile His Leu Leu Glu Arg Asp Ala Ala Asn
865 870 875 880

Asn Pro Tyr Phe Ala Ile Ser Pro Asn Lys Asp Gly Asn Arg Asp Glu
885 890 895

Ile Thr Pro Gln Ala Thr Phe Leu Arg Asn val Lys Asp Ile Ser Ala
900 905 910

GIn val Leu Asp GIn Asn Gly Asn val Ile Trp Gln Ser Lys Val Leu
915 920 925

Pro Ser Tyr Arg Lys Asn Phe His Asn Asn Pro Lys Gln Ser Asp Gly
930 935 940

His Tyr Arg Met Asp Ala Leu GIn Trp Ser Gly Leu Asp Lys Asp Gly
945 950 955 960

Lys val val Ala Asp Gly Phe Tyr Thr Tyr Arg Leu Arg Tyr Thr Pro
965 970 975

val Ala Glu Gly Ala Asn Ser Gln Glu Ser Asp Phe Lys val Gln val
980 985 990

Ser Thr Lys Ser Pro Asn Leu Pro Ser Arg Ala GIn Phe Asp Glu Thr
995 1000 1005

Asn Arg Thr Leu Ser Leu Ala Met Pro Lys Glu Ser Ser Tyr val
1010 1015 1020
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eolf-seql

Pro Thr Tyr Arg Leu Gln Leu Val Leu Ser His val val Lys Asp
1025 1030 1035

Glu Glu Tyr Gly Asp Glu Thr Ser Tyr His Tyr Phe His Ile Asp
1040 1045 1050

GIn Glu Gly Lys val Thr Leu Pro Lys Thr val Lys 1Ile Gly Glu
1055 1060 1065

Ser Glu val Ala val Asp Pro Lys Ala Leu Thr Leu val val Glu

1070 1075 1080
Asp Lys Ala Gly Asn Phe Ala Thr val Lys Leu Ser Asp Leu Leu
1085 1090 1095

Asn Lys Ala val val ser Glu Lys Glu Asn Ala Ile val Ile Ser
1100 1105 1110

Asn Ser Phe Lys Tyr Phe Asp Asn Leu Lys Lys Glu Pro Met Phe
1115 1120 1125

Ile Ser Lys Lys Glu Lys val val Asn Lys Asn Leu Glu Glu Ile
1130 1135 1140

Ile Leu Vval Lys Pro GIn Thr Thr val Thr Thr Gln Ser Leu Ser
1145 1150 1155

Lys Glu Ile Thr Lys Ser Gly Asn Glu Lys val Leu Thr Ser Thr

1160 1165 1170

Asn Asn Asn Ser Ser Arg val Ala Lys Ile Ile Ser Pro Lys His
1175 1180 1185

Asn Gly Asp Ser val Asn His Thr Leu Pro Ser Thr Ser Asp Arg
1190 1195 1200

Ala Thr Asn Gly Leu Phe val Gly Thr Leu Ala Leu Leu Ser Ser
1205 1210 1215

Leu Leu Leu Tyr Leu Lys Pro Lys Lys Thr Lys Asn Asn Ser Lys
1220 1225 1230

<210> 226

<211> 690

<212> PRT

<213> Streptococcus agalactiae

<400> 226

Met Lys Lys Lys Ile Ile Leu Lys Ser Ser val Leu Gly Leu val Ala
1 5 10 15
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eolf-seql
Gly Thr Ser §8e Met Phe Ser Ser gg] Phe Ala Asp Gln §81 Gly val

Gln val §}e Gly val Asn Asp de His Gly Ala Leu ﬁgp Asn Thr Gly

Thr gga Asn Met Pro Asp g}y Lys val Ala Asn eAa Gly Thr Ala Ala

GIn Leu Asp Ala Tyr Met Asp Asp Ala Gln Lys Asp Phe Lys Gln Thr
65 70 75 80

Asn Pro Asn Gly Glu Ser Ile Arg val Gln Ala Gly Asp Met val Gly
85 90 95

Ala Ser Pro Ala Asn Ser Gly Leu Leu Gln Asp Glu Pro Thr val Lys
100 105 110

Asn Phe Asn Ala Met Asn val Glu Tyr Gly Thr Leu Gly Asn His Glu
115 120 125

Phe Asp Glu Gly Leu Ala Glu Tyr Asn Arg Ile val Thr Gly Lys Ala
130 135 140

Pro Ala Pro Asp Ser Asn Ile Asn Asn Ile Thr Lys Ser Tyr Pro His
145 150 155 160

Glu Ala Ala Lys GIn Glu ITe val val Ala Asn val Ile Asp Lys val
165 170 175

Asn Lys GIn Ile Pro Tyr Asn Trp Lys Pro Tyr Ala Ile Lys Asn Ile
180 185 190

Pro val Asn Asn Lys Ser val Asn val Gly Phe Ile Gly Ile val Thr
195 200 205

Lys Asp Ile Pro Asn Leu vVal Leu Arg Lys Asn

Tyr Glu GIn Tyr Glu
210 215 220

Phe Leu Asp Glu Ala Glu Thr Ile val Lys Tyr Ala Lys Glu Leu Gln
225 230 235 240

Ala Lys Asn val Lys Ala Ile val val Leu Ala His val Pro Ala Thr
245 250 255

Ser Lys Asn Asp Ile Ala Glu Gly Glu Ala Ala Glu Met Met Lys Lys
260 265 270

val Asn GIn Leu Phe Pro Glu Asn Ser val Asp Ile val Phe Ala Gly
275 280 285
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eolf-seql
His Asn His GIn Tyr Thr Asn Gly Leu val Gly Lys Thr Arg Ile val
290 295 300

GIn Ala Leu Ser GIn Gly Lys Ala Tyr Ala Asp val Arg Gly val Leu
305 310 315 320

Asp Thr Asp Thr GIn Asp Phe Ile Glu Thr Pro Ser Ala Lys val Ile
325 330 335

Ala val Ala Pro Gly Lys Lys Thr Gly Ser Ala Asp Ile GIn Ala Ile
340 345 350

val Asp GIn Ala Asn Thr Ile val Lys Gln val Thr Glu Ala Lys Ile
355 360 365

Gly Thr Ala Glu val Ser val Met Ile Thr Arg Ser val Asp Gln Asp
370 375 380

Asn val Ser Pro val Gly Ser Leu Ile Thr Glu Ala Gln Leu Ala Ile
385 390 395 400

Ala Arg Lys Ser Trp Pro Asp Ile Asp Phe Ala Met Thr Asn Asn Gly
405 410 415

Gly Ile Arg Ala Asp Leu Leu Ile Lys Pro Asp Gly Thr Ile Thr Trp
420 425 430

Gly Ala Ala Gln Ala val GIn Pro Phe Gly Asn Ile Leu GIln val val
435 440 445

Glu Ile Thr Gly Arg Asp Leu Tyr Lys Ala Leu Asn Glu GIn Tyr Asp
450 455 460

GIn Lys GIn Asn Phe Phe Leu Gln Ile Ala Gly Leu Arg Tyr Thr Tyr
465 470 475 480

Thr Asp Asn Lys Glu Gly Gly Glu Glu Thr Pro Phe Lys val val Lys
485 490 495

Ala Tyr Lys Ser Asn Gly Glu Glu Ile Asn Pro Asp Ala Lys Tyr Lys
500 505 510

Leu val Ile Asn Asp Phe Leu Phe Gly Gly Gly Asp Gly Phe Ala Ser
515 520 525

Phe Arg Asn Ala Lys Leu Leu Gly Ala Ile Asn Pro Asp Thr Glu val
530 535 540

Phe Met Ala Tyr Ile Thr Asp Leu Glu Lys Ala Gly Lys Lys val Ser
545 550 555 560
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eolf-seql
val Pro Asn Asn Lys Pro Lys Ile Tyr val Thr Met Lys Met val Asn
565 570 575

Glu Thr Ile Thr GIn Asn Asp Gly Thr His Ser Ile Ile Lys Lys Leu
580 585 590

Tyr Leu Asp Arg GIn Gly Asn Ile val Ala Gln Glu Ile val Ser Asp
595 600 605

Thr Leu Asn Gln Thr Lys Ser Lys Ser Thr Lys Ile Asn Pro val Thr
610 615 620

Thr Ile His Lys Lys Gln Leu His GIn Phe Thr Ala Ile Asn Pro Met
625 630 635 640

Arg Asn Tyr Gly Lys Pro Ser Asn Ser Thr Thr val Lys Ser Lys Gln
645 650 655

Leu Pro Lys Thr Asn Ser Glu Tyr Gly Gln Ser Phe Leu Met Ser val
660 665 670

Phe Gly val Gly Leu Ile Gly Ile Ala Leu Asn Thr Lys Lys Lys His
675 680 685

Met Lys
690

<210> 227
<211> 877
<212> PRT
<213> Streptococcus agalactiae

<400> 227
%et Lys Gly GlIn Eys ITe Ile Ala Leu é&a Gly Leu val Leu igr Cys

His Phe Ala Leu Thr Ala Cys His Thr GIn Glu His Lys Asn Ser His
20 25 30

His Ile ggs Thr Lys GIn val ﬁga Lys Lys Lys Ala ﬁgn Lys Lys Lys

val ggr val Lys Glu Ser gés Lys Lys Arg Lys ggy val Ala Gly val

Asp Phe Pro Thr Asp Asp Gly Phe Leu Leu Thr Lys Asp Ser Lys Ile
65 70 75 80

Leu Ser His Thr Asp Ser Gly Ile val val Ala His Gly Asn His Ser
85 90 95

His Phe Ile Phe Tyr Ser Asp Leu Lys Gly Ser Lys Phe Ser Tyr Leu
100 105 110
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eolf-seql

Ile Pro Asn Ala Asn Thr Lys Thr Asn Lys Asn Gln Ala val Arg Asn
115 120 125

Phe Lys Ala Gly Ala val Ala val Asn Thr Leu Asn Asp Gly Tyr val
130 135 140

Phe Asn Pro Ala Asp Ile val Ser Glu Asp Ala Asn Gly Tyr val val
145 150 155 160

Arg His Gly Asp His Phe His Tyr Ile Pro Lys Ala Ser Leu Ser Gln
165 170 175

GIn Lys GIn val GIn Ala Ser Arg Ala val Ser Arg Leu Gly Asn Gln
180 185 190

Ser Asn Ser His Tyr Arg val Asn Ser Ser Lys Ile Ala Gly Leu His
195 200 205

Tyr Pro Thr Ser Asn Gly Phe Leu Phe Asn Gly Arg Gly Ile Lys Gly
210 215 220

Thr Thr Pro Thr Gly Ile Leu val Glu His His Asn His Leu His Phe
225 230 235 240

Ile Ser Phe Ala Asp Leu Arg Lys Gly Gly Trp Gly Ser Ile Ala Asp
245 250 255

Arg Tyr GIn Pro GIn Lys Lys Ala Asp Ser Lys Lys Gln Ser Pro Ser
260 265 270

Ser Lys Lys Pro Arg Thr Glu Asn Thr Leu Pro Lys Asp Ile Lys Asp
275 280 285

Lys Leu Ala Tyr Leu Ala Arg Glu Leu His Leu Asp Ile Ser Arg Ile
290 295 300

Arg val Leu Lys Thr Leu Asn Gly Glu Ile Gly Phe Glu Tyr Pro His
305 310 315 320

Asp Asp His Thr His val Ile Met Ala Lys Asp Ile Asp Leu Ser Lys
325 330 335

Pro Ile Pro Asn Pro His His Asp Asp Glu Asp His His Lys Gly His
340 345 350

His His Asp Glu Ser Asp His Lys His Glu Glu His Glu His Thr Lys
355 360 365

Ser Asn Lys Leu Ser Asp Glu Asp Gln Lys Lys Leu Ile Tyr Leu Ala
370 375 380
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Glu Lys Leu Gly Leu Asn Pro Asn GIn Ile Glu val Leu Thr Ser Glu
385 390 395 400

Asp Gly Ser Ile Ile Phe Lys Tyr Pro His Asp Asp His Ser His Thr
405 410 415

Ile Ala Ser Lys Asp Ile Glu Ile Gly Lys Pro Ile Pro Asp Gly His

His Asp His Ser His Ala Lys Asp Lys val Gly Met Ala Thr Leu Lys
435 440 445

GIn Ile Gly Phe Asp Asp Glu Ile Ile Gln Asp Ile Leu His Ala Asp
450 455 460

Ala Pro Thr Pro Phe Pro Ser Asn Glu Thr Asn Pro Glu Lys Met Arg
465 470 475 480

GIn Trp Leu Ala Thr val Thr Lys Ile Asn Ile Gly GIn Arg Thr Asn
485 490 495

Pro Phe GIn Arg Phe Gly Leu Ser Leu Met Pro Asn Ile Glu val Leu
500 505 510

Gly I1e Gly Phe Thr Pro ITe Asn Asp Met Thr Pro val Leu Gln Phe
515 520 525

Lys Lys Leu Lys GIn Leu Trp Met Thr Asn Thr Gly Ile Thr Asp Tyr
530 535 540

Ser Phe Leu Asp Lys Met Pro Leu Leu Glu Gly Leu Asp Ile Ser Gln
545 550 555 560

Asn Gly Ile Lys Asp Leu Ser Phe Leu Thr Lys Tyr Lys GIn Leu Ser
565 570 575

Leu ITe Ala Ala Ala Asn Asn Gly Ile Thr Ser Leu Lys Pro Leu Ala
580 585 590

Glu Leu Pro Asn Leu GIn Phe Leu val Leu Ser His Asn Asn Ile Ser
595 600 605

Asp Leu Thr Pro Leu Ser Asn Leu Thr Lys Leu Gln Glu Leu Tyr Leu
610 615 620

Asp His Asn Asn val Lys Asn Leu Ser Ala Leu Ser Gly Lys Lys Asp
625 630 635 640

Leu Lys val Leu Asp Leu Ser Asn Asnh Lys Ser Ala Asp Leu Ser Thr
645 650 655
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Leu Lys Thr

Ser Asn Leu

675

ITle Asn Asn
690

Glu Ile val

705

Leu Lys Asn

GIn Leu Thr

Leu Ser val

755

Asn Lys Thr
770

Ser Gln Leu

785

Asn Phe Pro

Ala Glu Lys

Asn Thr Asn

835

Asp Ser Lys
850

Glu Glu Thr

865

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

<220>
<221>
<223>

228
28
DNA

Thr

660

Ser

Ala

Lys

Lys

Ser

740

Ser

val

Lys

Ala

Ala

820

His

Lys

Asp

Ser

Phe

Lys

val

Gln

725

Leu

Lys

Thr

Leu

val

805

Ala

Gln

Glu

His

Leu

Leu

Leu

Glu

710

Gly

Glu

Asn

Asn

Asn

790

val

Met

Lys

Asn

Ala
870

Glu

Lys

Ala

695

Ala

Ser

Gly

Lys

Leu

775

Glu

Glu

Ala

Asn

Pro

855

His

Artificial Sequence

source

/note="Description of

primer

eolf-seql

Thr Leu Leu Leu Asn
665

Gln Asn Pro Lys Vval
680

Ser Leu Asp Gly Ile
700

Glu Gly Asn GIn Ile
715

Leu Lys Phe Leu Asn
730

val Asn Asn Tyr Thr
745

Leu Glu Ser Leu Asp
760

Asp Phe Ser His Asn
780

Lys Asn Ile Pro Glu
795

Gly Ser Met val Gly
810

Ser Lys Glu Asp Lys
825

Thr Glu Lys Ser Ala
840

Lys Thr His Asp Glu
860

val Gly His His His
875

Artificial Sequence:

Page 284

Glu

ser

685

Glu

Lys

val

ser

Ile

765

Asn

Ala

Asn

Gln

Gln

845

His

His

Thr

670

Asn

Glu

ser

Thr

Leu

750

Lys

val

val

Gly

val

830

Ala

His

Asn

Leu

Ser

Leu

Asn

735

Glu

Thr

Pro

Ala

ser

815

ser

Asn

Asp

Synthetic

Thr

Thr

Asp

val

720

Asn

Thr

Pro

Thr

Lys

Leu

Asp

Ala

His



<400>

eolf-seql
228

caccatggaa gaagcaaaaa ctactgac

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

<220>

<221>
<223>

<400>

229

27

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

229

tcattaatca gccaagatag aaccatc

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

<220>

<221>
<223>

<400>

230

28

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

230

caccatggat ggttctatct tggctgat

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

<220>

<221>
<223>

<400>

231

27

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

231

tcattattca attgttgggt tgttgcc

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

<220>

<221>
<223>

<400>

232

28

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

232

caccatgggc aacaacccaa caattgaa

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

<220>
<221>
<223>

233

27

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

Page 285

28
Synthetic

27
Synthetic

28
Synthetic

27
Synthetic

28
Synthetic



<400>

] eolf-seql
primer"

233

tcattaagct ttttctgcat ctgttgc

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

<220>

<221>
<223>

<400>

234

28

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

234

caccatgttg gcaggagcta ccttcctt

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

<220>

<221>
<223>

<400>

235

27

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

235

tcattaagta accttcttat tgataac

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

<220>

<221>
<223>

<400>

236

28

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

236

caccatggct gagatgggaa atatcact

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

<220>

<221>
<223>

<400>

237

27

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

237

tcattagtca gcaagaactt tgtcacc

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

<220>

238

28

DNA

Artificial Sequence

Page 286

Synthetic

Synthetic

Synthetic

Synthetic

27

28

27

28

27



eolf-seql
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 238
caccatgggt gacaaagttc ttgctgac

<210> 239

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 239
tcattatact tttttacctg gtttgttacc

<210> 240

<211> 36

<212> DNA

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 240
ctgtacttcc agggcaacaa accaggtaaa aaagta

<210> 241

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 241
aattaagtcg cgttattatg caccttgcaa gcgttctgt

<210> 242

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 242
caccatgaca gaacgcttgc aaggtgca

<210> 243

<211> 27

<212> DNA

<213> Artificial Sequence

Page 287

Synthetic

28
Synthetic

30
Synthetic

36
Synthetic

39
Synthetic

28



eolf-seql

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 243
tcattaagtc acttttttgt tttctat

<210> 244

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 244
gtttgcgcat atggctgaga tgggaaatat cact

<210> 245

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 245
gtggaatctc gagagtcact tttttgtttt ctat

<210> 246

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 246
ctgtacttcc agggcgaaga agcaaaaact actgacacag tg

<210> 247

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 247
aattaagtcg cgttatgtac caataccacc tgtttgtgga at

<210> 248
<211> 37

Page 288

Synthetic

27
Synthetic

34
Synthetic

34
Synthetic

42
Synthetic

42



<212>
<213>

<220>

<221>
<223>

<400>

eolf-seql
DNA
Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

248

ctgtacttcc agggcaataa tccgaccatt gaaaatg

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

<220>

<221>
<223>

<400>

249

39

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

249

aattaagtcg cgttaaatcg gcgtcggatc gttactgtt

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

<220>

<221>
<223>

<400>

250

42

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

250

cacgctattg tcatgcctcg aactgcattt gacggtttta ct

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

<220>

<221>
<223>

<400>

251

42

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

251

catgacaata gcgtgcaagg tcactgtgtc agtagttttt gc

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

<220>

<221>
<223>

<400>

252

36

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

252

gaagcggcgg aaatcgcagg tgcttacttt gctttc

Page 289

Synthetic

37
Synthetic

39
Synthetic

42
Synthetic

42
Synthetic

36



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

<220>

<221>
<223>

<400>

eolf-seql
253
39
DNA
Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

253

gatttccgcc gcttcgecctg agccaaagta agttttaag

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

<220>

<221>
<223>

<400>

254

28

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

254

caccatggac gacgcaacaa ctgatact

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

<220>

<221>
<223>

<400>

255

30

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

255

tcattatgaa tcagccaaga tagaaccgtt

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

<220>

<221>
<223>

<400>

256
31
DNA
Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

256

caccatgaac ggttctatct tggctgattc a

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

<220>

<221>
<223>

<400>

257

27

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

257

tcattattct tccgttgggt tattacc

Page 290

Synthetic

39
Synthetic

28
Synthetic

30
Synthetic

31
Synthetic

27



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

<220>

<221>
<223>

<400>

eolf-seql

258

28

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

258

caccatgggt aataacccaa cggaagaa

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

<220>

<221>
<223>

<400>

259

27

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

259

tcattaagct cctgccaagc gttcagt

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

<220>

<221>
<223>

<400>

260

28

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

260

caccatgact gaacgcttgg caggagct

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

<220>

<221>
<223>

<400>

261

30

DNA

Artificial Sequence

source

/note="Description of Artificial Sequence:

primer"

261

tcattaggtt acttttttgt tttgaacttg

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

<400>

262
460
DNA
Mus musculus

262

Synthetic

Synthetic

Synthetic

Synthetic

atgaacttcg ggctgagatt gattttcctt gccctcattt taaaaggtgt ccagtgtgag

gtgcagctgg tggagtctgg gggagactca gtgaagcctg gagggtccct gaaactctcc

Page 291

28

27

28

30

60
120



tgtgcaacct
gacatgaggc
gacagtgtga
caaatgacca
aactacgcta
acacccccat
<210>
<211>
<212>
<213> Mus m

<400> 263
get Asn Phe

263
153
PRT

val Gln Cys

Pro Gly Gly

35

ser
50

Ser Tyr

Glu Ile

65

Trp

Asp Ser val

Thr Leu Tyr

Tyr Tyr Cys

GIn Gly Thr

val Tyr
145

Pro

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

<400>

264
447
DNA
Mus m

264

caggattcac
tggagtggat
aggggcggtt
gtctgaagtc
tggactattg

cagtctatcc

usculus

Gly Leu
5

Glu val

20

Ser Leu

Gly Met
Ile

Thr

Gly
85

Lys

Leu GIn

100

Ala Ser

val

Ser

Leu Ala

Arg

Gln

Lys

Ser

Ile

70

Arg

Met

Leu

Thr

Pro

tttcagtagc
cacaatcatt
caccgtctcc
tgaggacaca

gggtcaagga

cctggcccct

Leu Ile

val

Leu

Ser
40

Leu

Trp val

55

Ser Gly

Phe Thr
Thr Ser
Leu

Gly

val
135

ser

Gly Ser

150

usculus

eolf-seql

tatggcatgt
agtggtgatg
agagacaatg
gccatgtatt

acctcagtca

ggaagcttgg

Phe Leu Ala

10

Glu
25

Ser Gly

Cys Ala Thr

Arg GIn Thr

Asp Gly Tyr

75

val Ser

90

Arg

Leu Ser

105

Lys

Asn Tyr Ala

Leu Ala Lys

Leu

cttgggtgcg
gttattacac
ccaggaacac
actgtgcaag
ccgtctectt

Leu Ile Leu

ser
30

Gly Asp

Ser Gly Phe

45

Pro Met

60

Asp

Tyr Thr Tyr

Asp Asn Ala

Thr
110

Glu Asp

Met

Tyr

Thr
140

Pro

ccagactcca
ctactatcga
cctgtatttg
cctgttgggt

dagCCaaaaca

Gly

Lys

Thr Phe

Arg Leu

Tyr Arg

80

Arg Asn

95

Ala Met

Trp Gly

Pro Ser

atgaagttgc ctgttaggct gttggtgctg atgttctgga ttcctgcttc caacagtgat

gttttgatga cccaaactcc actctccctg cctgtcgggc ttggagatca agtctccatc

Page 292

180
240
300
360
420
460

60
120



tcttgcagat

ctacagaaac

ggggtcccag
agagtggagg
acgttcggag

atcttcccac

<210>
<211>
<212>
<213> Mus m

<400> 265
¥et Lys Leu

265
149
PRT

ser Asn Ser

Gly Leu Gly

35

His Ser

50

Glu

Gly Gln Ser

65

Gly val Pro

Leu Lys Ile

Phe Gln Gly

Ile
130

Glu Lys

Ser
145

ser Lys

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

<400>

266
460
DNA
Mus m

266

ctggtcagag
ctggccagtc
acaggttcag
ctgaggatct

gggggaccaa
catccagtaa

usculus

Pro val
5

Asp val

20

Asp Gln

Asn Gly

Pro Lys

Asp Arg

85

ser
100

Arg
Ser His
Arg Ala

Leu Gly

usculus

Arg

Leu

val

Asp

Leu

70

Phe

val

val

Asp

tcttgaacat
tccaaagctc
tggcagtgga
gggagtttat
gctggaaata

gcttggg

Leu Leu

Met Thr

Ile
40

Ser

Thr
55

Tyr
Leu Ile
Ser Gly
Glu Ala

Pro
120

Pro

Ala Ala

135

eolf-seql

agtaatggag
ctgatctaca
tcagggacag
tactgctttc

aaacgggctg

val Leu Met

10

Gln Thr

25

Pro

Sser Cys Arg

Leu Gln Trp

val
75

Tyr Lys

Ser Gly Ser

90

Glu
105

Asp Leu

Thr Phe Gly

Pro Thr val

acacctattt
aagtttccaa
atttcacact
agggttcaca

atgctgcacc

Phe Trp Ile

Leu
30

Leu Ser

Ser Gly Gln

45

Tyr Leu Gln

60

Ser Asn Arg

Gly Thr Asp

Gly val

Tyr
110

Gly Gly Thr

Ser Ile Phe

140

acaatggtac
ccgattttct
caagatcagc
tgttcctccc

aactgtatcc

Pro Ala

15

Pro val

Ser Leu

Lys Pro

Phe Ser

80

Phe Thr

95

Tyr Cys

Leu

Lys

Pro Pro

atgaacttcg ggctgagatt gattttcctt gtccttattt taaaaggtgt ccagtgtgaa

Page 293

180
240
300
360
420
447

60



eolf-seql

gtgcagctgg tggagtctgg gggaggctta gtgaagcctg

tgtgcagcct ctggattcac tttcagtagc tatgccatgt

gagacgaggc tggagtgggt cgcagaaatt agtggtgatg

gaccctgtga cgggccgatt caccatctcc agagacaatg

gaaatgagca gtctgaggtc tgaagacacg gccatgtatt

aactatgcta tggactactg gggtcaagga acctcagtca

acagccccat cggtctatcc cctggcccct ggaagcttgg

<210> 267

<211> 153

<212> PRT

<213> Mus musculus

<400> 267

Met Asn Phe Gly Leu Arg Leu ITe Phe Leu val

1 5 10

val GIn Cys Glu val Gln Leu val Glu Ser Gly
20 25

Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala

35 40
Ser Ser Tyr Ala Met Ser Trp val Arg Leu Ser
50 55

Glu Trp val Ala Glu Ile Ser Gly Asp Gly Ser

65 70 75

Asp Pro val Thr Gly Arg Phe Thr Ile Ser Arg

85 90

Thr Leu Tyr Leu Glu Met Ser Ser Leu Arg Ser
100 105

Tyr Tyr Cys Gly Ser Leu Ile Gly Asn Tyr Ala

115 120
GIn Gly Thr Ser val Thr val Ser Ser Ala Lys
130 135

val Tyr Pro Leu Ala Pro Gly Ser Leu

145 150

<210> 268

<211> 456

<212> DNA

<213> Mus musculus

<400> 268

gagggtccct
cttgggttcg
gcagttacac
ccaggaacac
actgtggaag

ccgtctcctc

Leu Ile Leu

Gly Gly Leu

30

Ser Gly Phe

45

Pro Glu Thr

60

Tyr Thr Tyr

Asp Asn Ala

Thr
110

Glu Asp

Met Asp Tyr

Thr Thr Ala

140

gaaactctcc
cctgtctcca
ctactatcca
cctgtacctg
tctgattggg

dagCCaaaaca

Gly
Lys
Thr Phe
Leu

Arg

Pro
80

Tyr

Arg Asn

95

Ala Met

Trp Gly

Pro Ser

tactagtcga catgaagttg cctgttaggc tgttggtgct gatgttctgg attcctgctt

Page 294

120
180
240
300
360
420
460

60



ccagcagtga
aagcctccat
tagaatggta
accgattttc
tcaagatcag
atgttccccg
caactgtatc
<210>
<211>
<212>
<213> Mus m

<400> 269
ieu val Asp

269
151
PRT

Ile Pro Ala

val
35

Leu Pro

Gln Ser Ile

50

Gln
65

Lys Pro

Arg Phe Ser

Asp Phe Thr

Tyr Tyr Cys

Thr Lys Leu

Phe
145

Pro Pro

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

<400>

270
26
PRT
Strep

270

tgttttgatg
ctcttgtaga
cctgcagaaa
tggggtccca
cagagtggag
gacgttcggt

catcttccca

usculus

Met Lys
5

Ser Ser

20

Ser Leu

val His
Gly GlIn

val
85

Gly

Leu
100

Lys
Phe G1n
Glu Ile

Ser Ser

tococcus

Leu

Ser

Gly

Ser

Ser

70

Pro

Ile

Gly

Lys

acccaaactc
tctagtcaga
ccaggccagt
gacaggttca
gctgaggatc
ggaggcacca

ccatccagta

Pro val

Asp val

Gln
40

Asp

Asn
55

Gly
Pro Lys
Asp Arg
Ser

Arg

His
120

Ser
Arg Ala

Leu

agalactiae

Arg

Ala

Asp

val

val

Asp

eolf-seql

cactctccct
gcattgtaca
ctccaaagct
gtggcagtgg
tgggagttta
agctggaaat
agcttg

Leu Leu

10

Leu Met Thr

25

Ser Ile

Thr Tyr

Ile
75

Leu Leu

Phe Ser

90

Gly

Glu Ala

105

Pro Arg

Ala Ala

Page 295

gcctgtcagt
tagtaatgga
ccttatctac
atcagggaca
ttactgcttt

caaacgggct

val Leu Met

Gln Thr Pro

30

ser Cys

45

Arg

Leu Glu

60

Trp

Tyr Lys val

Ser Gly Ser

Glu Leu

110

Asp

Phe
125

Thr Gly

Pro Thr val

140

cttggagatc
gacacctatt
aaagtttcca
gatttcacac
caaggttcac

gatgctgcac

Phe
15

Trp
Leu Ser
Ser Ser
Leu

Tyr

Asn
80

Ser

Gly Thr

95

Gly val

Gly Gly

Ser Ile

120
180
240
300
360
420
456



Ihr Tyr Arg val §1e Glu Arg val

Ser Phe val ggn Gly val val Thr

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

<400>

271
665
PRT
Streptococcuspneumoniae

271

%et Lys Ser Ile Asn Lys Phe Leu
5

Thr

Thr

Met

Thr

Met

Phe

His

145

ser

Asp

Lys

Asp

Ala

Thr

Asp

50

val

val

Leu

Pro

Asn

130

ser

Lys

Ala

Asp

Thr
210

ser

Thr

35

Lys

Gly

Trp

Gly

Ala

115

Thr

Leu

Ala

His

Phe

195

Pro

Ser

20

Ser

Ile

val

Thr

val

100

Thr

Ala

Ser

val

val

180

Lys

val

Leu

val

Ala

Leu

Asn

85

Asn

Ala

Asn

Thr

Pro

165

TYyr

Gly

Asn

Phe
Thr
Asnh
Pro
70

Thr
Ile
Met
Leu
Tyr
150
Ile
Pro
Lys

His

Ser

val

Glu

55

Ala

Asn

Asp

Lys

Pro

135

val

Glu

Lys

Ala

Gln
215

Ala

His

40

Leu

Asn

Asn

Pro

Lys

Ala

Gly

Ile

Asn

Asn

200

val

eolf-seql

Ser gAy Tyr Ala Pro Glu Tyr val

Ile Lys
25

Thr Met
10

Ala Thr
25

Lys Leu

Glu Thr

Ala Lys

Glu Ile
90

Gln Thr
105

Leu Thr

Ala Lys

Glu Asp

Glu Leu
170

Thr Glu
185

Pro Asp

Gly Asp

Page

Leu

val

Leu

Gly

Glu

75

Ile

Phe

Glu

Tyr

Ala

Thr

val

296

Ala

Phe

Ala

Asn

60

Ile

Asp

Lys

Ala

Lys

140

Ala

Leu

Lys

Pro

val
220

Ala

Ala

Thr

45

Tyr

Ala

Glu

Leu

Glu

125

Ile

Thr

Asn

Pro

Leu

Ala

30

Asp

Ala

Gly

Asn

ser

110

Gly

Tyr

Leu

Asp

Tyr

15

Leu

15

Gly

Gly

Gly

val

Gly

95

Gly

Ala

Glu

Thr

val

175

Ile

Asp

Glu

Leu

Thr

Asp

Asn

Met

80

Gln

Ala

Lys

Ile

Asp

Lys

Ile



eolf-seql

val Thr Lys Ile Pro Ala Leu Ala Asn Tyr Ala Thr Ala Asn Trp Ser
225 230 235 240

Asp Arg Met Thr Glu Gly Leu Ala Phe Asn Lys Gly Thr val Lys val
245 250 255

Thr val Asp Asp val Ala Leu Glu Ala Gly Asp Tyr Ala Leu Thr Glu
260 265 270

val Ala Thr Gly Phe Asp Leu Lys Leu Thr Asp Ala Gly Leu Ala Lys
275 280 285

val Asn Asp Gln Asn Ala Glu Lys Thr val Lys Ile Thr Tyr Ser Ala
290 295 300

Thr Leu Asn Asp Lys Ala Ile val Glu val Pro Glu Ser Asn Asp val
305 310 315 320

Thr Phe Asn Tyr Gly Asn Asn Pro Asp His Gly Asn Thr Pro Lys Pro
325 330 335

Asn Lys Pro Asn Glu Asn Gly Asp Leu Thr Leu Thr Lys Thr Trp val
340 345 350

Asp Ala Thr Gly Ala Pro Ile Pro Ala Gly Ala Glu Ala Thr Phe Asp
355 360 365

Leu val Asn Ala GIn Thr Gly Lys val val GIn Thr val Thr Leu Thr
370 375 380

Thr Asp Lys Asn Thr val Thr val Asn Gly Leu Asp Lys Asn Thr Glu
385 390 395 400

Tyr Lys Phe val Glu Arg Ser Ile Lys Gly Tyr Ser Ala Asp Tyr Gln
405 410 415

Glu Ile Thr Thr Ala Gly Glu Ile Ala val Lys Asn Trp Lys Asp Glu
420 425 430

Asn Pro Lys Pro Leu Asp Pro Thr Glu Pro Lys val val Thr Tyr Gly
435 440 445

Lys Lys Phe val Lys val Asn Asp Lys Asp Asn Arg Leu Ala Gly Ala
450 455 460

Glu Phe val Ile Ala Asn Ala Asp Asn Ala Gly Gln Tyr Leu Ala Arg
465 470 475 480

Lys Ala Asp Lys val Ser GIn Glu Glu Lys GIn Leu val val Thr Thr
485 490 495
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Lys

Gln

Ala

Ala

545

Gly

Glu

Phe

Tyr

Asn

<210>

Asp

Gln

TYr

Asp

Arg

Thr

Glu

Thr

610

Ile

Ala

Asn

<211> 6

<212>
<213>

<220>

<221>
<223>

<400>

Ala

Gln

515

Asn

Lys

Phe

Lys

val

595

Ala

Thr

Gly

Lys

272
PRT
Artificial Sequence

source o
/note="Description of

Leu

500

Thr

Ala

Asp

Glu

Gln

580

Thr

Gly

Ile

Ala

peptide"

272

Asp

Gln

Ala

Asn

Ile

565

Pro

Ala

Ser

Pro

Ala

645

Glu

Arg

Gln

val

Glu

550

Thr

Ala

Thr

Gly

Gln

630

Ile

Asp

g]y Ser Gly Gly g1y Gly

<210>

<211> 8

<212>
<213>

<220>

<221>

273

PRT_ L.
Artificial Sequence

source

Ala

Glu

Ile

535

Asn

Gly

Gly

Ser

Lys

615

Thr

Met

Gln

val

Lys

Ala

val

Leu

Tyr

Tyr

Asp

Gly

Gly

Leu

eolf-seql

Ala Ala Tyr Asn

505

Glu

Ala

val

Leu

Ala

585

Ser

Asp

Gly

Ile

Ala
665

Lys

Asn

Lys

Ala

570

Leu

Ala

Ala

Ile

Ala
650

val

Asn

Leu

555

Gly

Leu

Thr

Thr

Gly

val

Asp

Ala

540

val

Thr

Thr

Gly

Lys

Thr

TYyr

Ala

Lys

525

Phe

ser

Tyr

ser

Gln

605

val

Ile

Ala

Leu

510

Ala

Glu

Asp

Tyr

Arg

Gly

val

Ile

Tyr

Thr

Gln

Trp

Ala

Leu

575

Gln

Ile

Asn

Phe

val
655

Artificial Sequence: Synthetic
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Ala

Ala

val

Gln

560

Glu

Lys

Glu

Lys

Ala

640

Lys



<223>

<400>

eolf-seql

/note="Description of Artificial Sequence:

peptide"”
273

g1y Ser Gly Ser §1y Gly Gly Gly

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

<220>

<221>
<223>

<400>

274

5

PRT

Artificial Sequence

source

/note="Description of Artificial Sequence:

peptide"
274

Ala Ala Ala Leu Glu
1 5

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

<220>

<221>
<223>

<400>

275

6

PRT

Artificial Sequence

source

/note="Description of Artificial Sequence:

6xHis tag"
275

His His His His His His
1

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

<400>

276
1179
PRT
Streptococcus agalactiae

276

%et Gly Asn Asn Pro Thr Ile Glu Asn Glu Pro Lys
5

10

val Asp Lys Lys Ile Thr val Asn Lys Thr Trp Ala

20 25

Glu val Asn Lys Ala Asp Glu Thr val Asp Ala val

40

val E%s Asp Gly Asp Lys Trp val Asn val Asp Ser

55 60

Ala Ala Thr Ser Phe Lys His Thr Phe Glu Asn Leu

65

70 75

Thr Tyr Arg val Ile Glu Arg val Ser Gly Tyr Ala

85 90

Page 299

Synthetic

Synthetic

Synthetic

Glu

val

Phe

45

Ala

Asp

Pro

Gly

Asp

30

Thr

Lys

Asn

Glu

Ile

15

Gly

Leu

Ala

Ala

Tyr
95

Pro

Asn

Gln

Thr

Lys

val



eolf-seql
Ser Phe val Asn Gly val val Thr Ile Lys Asn Asn Lys Asp Ser Asn
100 105 110

Glu Pro Thr Pro Ile Gly Ser Gly Ser Gly Asn Lys Pro Gly Lys Lys
115 120 125

val Lys Glu Ile Pro val Thr Pro Ser Asn Gly Glu Ile Thr val Ser
130 135 140

Lys Thr Trp Asp Lys Gly Ser Asp Leu Glu Asn Ala Asn val val Tyr
145 150 155 160

Thr Leu Lys Asp Gly Gly Thr Ala val Ala Ser val Ser Leu Thr Lys
165 170 175

Thr Thr Pro Asn Gly Glu Ile Asn Leu Gly Asn Gly Ile Lys Phe Thr
180 185 190

val Thr Gly Ala Phe Ala Gly Lys Phe Ser Gly Leu Thr Asp Ser Lys
195 200 205

Thr Tyr Met Ile Ser Glu Arg Ile Ala Gly Tyr Gly Asn Thr Ile Thr

Thr Gly Ala Gly Ser Ala Ala Ile Thr Asn Thr Pro Asp Ser Asp Ash
225 230 235 240

Pro Thr Pro Leu Gly Ser Gly Ser Gly Asn Asn Pro Thr Glu Glu Ser
245 250 255

Glu Pro GIn Glu Gly Thr Pro Ala Asn Gln Glu Ile Lys val Ile Lys
260 265 270

Asp Trp Ala val Asp Gly Thr Ile Thr Asp Ala Asn val Ala val Lys
275 280 285

Ala Ile Phe Thr Leu Gln Glu Lys GIn Thr Asp Gly Thr Trp val Asn
290 295 300

val Ala Ser His Glu Ala Thr Lys Pro Ser Arg Phe Glu His Thr Phe
305 310 315 320

Thr Gly Leu Asp Asn Ala Lys Thr Tyr Arg val val Glu Arg val Ser
325 330 335

Gly Tyr Thr Pro Glu Tyr val Ser Phe Lys Asn Gly val val Thr Ile
340 345 350

LyS Asn Asn Lys Asn Ser Asn Asp Pro Thr Pro Ile Gly Ser Gly Ser
355 360 365
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eolf-seql
Gly Asn Lys Pro Gly Lys Asp Leu Thr Glu Leu Pro val Thr Pro Ser
370 375 380

Lys Gly Glu val Thr val Ala Lys Thr Trp Ser Asp Gly Ile Ala Pro
385 390 395 400

Asp Gly val Asn val val Tyr Thr Leu Lys Asp Lys Asp Lys Thr val
405 410 415

Ala Ser val Ser Leu Thr Lys Thr Ser Lys Gly Thr Ile Asp Leu Gly
420 425 430

Asn Gly Ile Lys Phe Glu val Ser Gly Asn Phe Ser Gly Lys Phe Thr
435 440 445

Gly Leu Glu Asn Lys Ser Tyr Met Ile Ser Glu Arg val Ser Gly Tyr
450 455 460

Gly Ser Ala Ile Asn Leu Glu Asn Gly Lys val Thr Ile Thr Asn Thr
465 470 475 480

Lys Asp Ser Asp Asn Pro Thr Pro Leu Gly Ser Gly Ser Gly Asnh Lys
485 490 495

Pro Gly Thr Asp Leu Ser Glu Gln Pro val Thr Pro Glu Asp Gly Glu
500 505 510

val Lys val Thr Lys Thr Trp Ala Ala Gly Ala Asn Lys Ala Asp Ala
515 520 525

Lys val val Tyr Thr Leu Lys Asn Ala Thr Lys Gln val val Ala Ser
530 535 540

val Ala Leu Thr Ala Ala Asp Thr Lys Gly Thr Ile Asn Leu Gly Lys
545 550 555 560

Gly Met Thr Phe Glu Ile Thr Gly Ala Phe Ser Gly Thr Phe Lys Gly
565 570 575

Leu GIn Asn Lys Ala Tyr Thr val Ser Glu Arg val Ala Gly Tyr Thr
580 585 590

Asn Ala Ile Asn val Thr Gly Asn Ala val Ala Ile Thr Asn Thr Pro
595 600 605

Asp Ser Asp Asn Pro Thr Pro Leu Gly Ser Gly Ser Gly Asn Asn Pro
610 615 620

Thr Thr Glu Asn Glu Pro GIn Thr Gly Asn Pro val Asn Lys Glu Ile
625 630 635 640
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eolf-seql
Thr val Arg Lys Thr Trp Ala val Asp Gly Asn Glu val Asn Lys Gly
645 650 655

Asp Glu Lys val Asp Ala val Phe Thr Leu Gln val Lys Asp Ser Asp
660 665 670

Lys Trp val Asn val Asp Ser Ala Thr Ala Thr Ala Ala Thr Asp Phe
675 680 685

Lys Tyr Thr Phe Lys Asn Leu Asp Asnh Ala Lys Thr Tyr Arg val val
690 695 700

Glu Arg val Ser Gly Tyr Ala Pro Ala Tyr val Ser Phe val Gly Gly
705 710 715 720

val val Thr Ile Lys Asn Asn Lys Asn Ser Asnh Asp Pro Thr Pro Ile
725 730 735

Gly Ser Gly Gly Gly Gly Glu Thr Gly Thr Ile Thr val Gln Asp Thr
740 745 750

GIn Lys Gly Ala Thr Tyr Lys Ala Tyr Lys val Phe Asp Ala Glu Ile
755 760 765

Asp Asn Ala Asn val Ser Asp Ser Asn Lys Asp Gly Ala Ser Tyr Leu
770 775 780

Ile Pro Gln Gly Lys Glu Ala Glu Tyr Lys Ala Ser Thr Asp Phe Asn
785 790 795 800

Ser Leu Phe Thr Thr Thr Thr Asn Gly Gly Arg Thr Tyr val Thr Lys
805 810 815

Lys Asp Thr Ala Ser Ala Asn Glu Ile Ala Thr Trp Ala Lys Ser Ile
820 825 830

Ser Ala Asn Thr Thr Pro val Ser Thr val Thr Glu Ser Asn Asn Asp
835 840 845

Gly Thr Glu val Ile Asn val Ser GIn Tyr Gly Tyr Tyr Tyr val Ser
850 855 860

Ser Thr val Asn Asn Gly Ala val Ile Met val Thr Ser val Thr Pro
865 870 875 880

Asn Ala Thr Ile His Glu Lys Asn Thr Asp Ala Thr Trp Gly Asp Gly
885 890 895

Gly Gly Lys Thr val Asp GIn Lys Thr Tyr Ser val Gly Asp Thr val
900 905 910
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eolf-seql
Lys Tyr Thr Ile Thr Tyr Lys Asn Ala val Asn Tyr His Gly Thr Glu
915 920 925

Lys val Tyr Gln Tyr val Ile Lys Asp Thr Met Pro Ser Ala Ser val
930 935 94

val Asp Leu Asn Glu Gly Ser Tyr Glu val Thr Ile Thr Asp Gly Ser
945 950 955 960

Gly Asn Ile Thr Thr Leu Thr Gln Gly Ser Glu Lys Ala Thr Gly Lys
965 970 975

Tyr Asn Leu Leu Glu Glu Asn Asn Asn Phe Thr Ile Thr Ile Pro Trp
980 985 990

Ala Ala Thr Asn Thr Pro Thr Gly Asn Thr Gln Asn Gly Ala Asn Asp
995 1000 1005

Asp Phe Phe Tyr Lys Gly Ile Asn Thr Ile Thr val Thr Tyr Thr
1010 1015 1020

Gly val Leu Lys Ser Gly Ala Lys Pro Gly Ser Ala Asp Leu Pro
1025 1030 1035

Glu Asn Thr Asn Ile Ala Thr 1Ile Asn Pro Asn Thr Ser Asn Asp
1040 1045 1050

Asp Pro Gly GIn Lys val Thr val Arg Asp Gly GIn Ile Thr Ile
1055 1060 1065

Lys Lys Ile Asp Gly Ser Thr Lys Ala Ser Leu GIn Gly Ala Ile
1070 1075 1080

Phe val Leu Lys Asn Ala Thr Gly GIn Phe Leu Asn Phe Asn Asp
1085 1090 1095

Thr Asn Asn val Glu Trp Gly Thr Glu Ala Asn Ala Thr Glu Tyr
1100 1105 1110

Thr Thr Gly Ala Asp Gly Ile 1Ile Thr Ile Thr Gly Leu Lys Glu
1115 1120 1125

Gly Thr Tyr Tyr Leu val Glu Lys Lys Ala Pro Leu Gly Tyr Asn
1130 1135 1140

Leu Leu Asp Asn Ser Gln Lys Vval Ile Leu Gly

s Gly Ala Thr
1145 1150

Asp
1155
Asp Thr Thr Asn Ser Asp Asn Leu Leu val Asn Pro Thr val Glu

1160 1165 1170
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Asn Asn Lys Gly Thr Glu
1175

<210> 277
<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

peptide"

<400> 277
g]y Ser Gly Ser

<210> 278

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 278
ctgtacttcc agggcaataa tccgaccatt gaaaatg

<210> 279

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 279
aattaagtcg cgttactcag tacctttgtt attttcaac

<210> 280

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<221> source

<223> /note="Description of Artificial Sequence:

primer"

<400> 280
ggtagcggtg gtggtggtgc tgagacaggg acaattacag tt

<210> 281

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<221> source
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Synthetic

Synthetic

Synthetic

Synthetic

37

39

42



o .. eolf-seql ]
<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 281
accaccacca ccgctaccaa tcggcgtcgg atcgttactg tt 42

<210> 282

<211> 18

<212> DNA

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 282
ggtagcggtg gtggtggt 18

<210> 283

<211> 34

<212> DNA

<213> Artificial Sequence

<220>

<221> source L. . )

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 283
ctagctagcg gcaataatcc gaccattgaa aatg 34

<210> 284

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<221> source L . )

<223> /note="Description of Artificial Sequence: Synthetic
primer"

<400> 284
ccgctcgagt tactcagtac ctttgttatt ttcaac 36

<210> 285
<211> 282
<212> PRT
<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
polypeptide"

<220>
<221> source
<223> /note="D2 and D3 domains of GBS1523"

<400> 285
g1y Lys Thr val ésp Gln Lys Thr Tyr igr val Gly Asp Thr Xg1 Lys
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Tyr Thr Ile ggr Tyr Lys Asn Ala gg] Asn Tyr His Gly ggr Glu Lys

val Tyr g}n Tyr val Ile Lys ﬁgp Thr Met Pro Ser ﬁga Ser val val

Asp Egu Asn Glu Gly Ser ;gr Glu val Thr Ile Egr Asp Gly Ser Gly

Asn Ile Thr Thr Leu Thr GIn Gly Ser Glu Lys Ala Thr Gly Lys Tyr
65 70 75 80

Asn Leu Leu Glu Glu Asn Asn Asn Phe Thr Ile Thr Ile Pro Trp Ala
85 90 95

Ala Thr Asn Thr Pro Thr Gly Asn Thr Gln Asn Gly Ala Asn Asp Asp
100 105 110

Phe Phe Tyr Lys Gly Ile Asn Thr Ile Thr val Thr

Tyr Thr Gly val
115 120 125

Leu Lys Ser Gly Ala Lys Pro Gly Ser Ala Asp Leu Pro Glu Asn Thr
130 135 140

Asn Ile Ala Thr Ile Asn Pro Asn Thr Ser Asn Asp Asp Pro Gly Gln
145 150 155 160

Lys val Thr val Arg Asp Gly Gln Ile Thr Ile Lys Lys Ile Asp Gly
165 170 175

Ser Thr Lys Ala Ser Leu Gln Gly Ala Ile Phe val Leu Lys Asn Ala
180 185 190

Thr Gly GIn Phe Leu Asn Phe Asn Asp Thr Asn Asn val Glu Trp Gly
195 200 205

Thr Glu Ala Asn Ala Thr Glu Tyr Thr Thr Gly Ala Asp Gly Ile Ile
210 215 220

Thr Ile Thr Gly Leu Lys Glu Gly Thr Tyr Tyr Leu val Glu Lys Lys
225 230 235 240

Ala Pro Leu Gly Asn Leu Leu Asp Asnh Ser Gln Lys val Ile Leu

Tyr
245 250 255

Gly Asp Gly Ala Thr Asp Thr Thr Asn Ser Asp Asn Leu Leu Val Asn
260 265 270

Pro Thr val Glu Asn Asn Lys Gly Thr Glu
275 280
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eolf-seql
<210> 286
<211> 293
<212> PRT
<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
polypeptide"

<220>
<221> source
<223> /note="D2 and D3 domains of GBS1523 with N terminal sequence"

<400> 286
Ihr Asp Ala Thr Erp Gly Asp Gly Gly ggy Lys Thr val Asp g}n Lys

Thr Tyr Ser ¥81 Gly Asp Thr val Egs Tyr Thr Ile Thr g%r Lys Asn

Ala val égn Tyr His Gly Thr EAU Lys val Tyr Gln Igr val Ile Lys

Asp Egr Met Pro Ser Ala §§r val val Asp Leu egn Glu Gly Ser Tyr

Glu val Thr Ile Thr Asp Gly Ser Gly Asn Ile Thr Thr Leu Thr Gln
65 70 75 80

Gly Ser Glu Lys g}a Thr Gly Lys Tyr Sgn Leu Leu Glu Glu Sgn Asn

Asn Phe Thr Ile Thr Ile Pro Trp Ala Ala Thr Asn Thr Pro Thr Gly
100 105 110

Asn Thr GIn Asn Gly Ala Asn Asp Asp Phe Phe Tyr Lys Gly Ile Asn
115 120 125

Thr I1e Thr val Thr Tyr Thr Gly val Leu Lys Ser Gly Ala Lys Pro
130 135 140

Gly Ser Ala Asp Leu Pro Glu Asn Thr Asn Ile Ala Thr Ile Asn Pro
145 150 155 160

Asn Thr Ser Asn Asp Asp Pro Gly GIn Lys val Thr val Arg Asp Gly

GIn Ile Thr Ile Lys Lys Ile Asp Gly Ser Thr Lys Ala Ser Leu Gln
180 185 190

Gly Ala Ile Phe val Leu Lys Asn Ala Thr Gly Gln Phe Leu Asn Phe
195 200 205

Asn Asp Thr Asn Asn val Glu Trp Gly Thr Glu Ala Asn Ala Thr Glu
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eolf-seql

210 215 220

225

Tyr Thr Thr Gly Ala 938 Gly Ile 1le Thr Ile Thr

235

Gly Thr Tyr Tyr Leu val Glu Lys Lys Ala Pro Leu
250

245

Leu Asp Asn Ser Gln Lys val Ile Leu Gly Asp Gly

260 265

Thr Asn Ser Asp Asnh Leu Leu val Asn Pro Thr val

275 280

Gly Thr Glu Leu Glu
290

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

<220>
<221>
<223>

<220>
<221>
<223>

<400>

287
160
PRT
Artificial Sequence

source

/note="Description of Artificial Sequence:

polypeptide"

source
/note="Domain 1 of GBS1523"

287

%et Ala Ser Ala §1u Thr Gly Thr Ile Thr val Gln

10

Gly Ala Thr Tyr Lys Ala Tyr Lys val Phe Asp Ala

20 25

Ala Asn val Ser Asp Ser Asn Lys Asp Gly Ala Ser

35 40

GIn Gly Lys Glu Ala Glu Tyr Lys Ala Ser Thr Asp

50

55 60

Phe Thr Thr Thr Thr Asn Gly Gly Arg Thr Tyr val

65

70 75

Thr Ala Ser Ala Asn Glu Ile Ala Thr Trp Ala Lys

85 90

Asn Thr Thr Pro val Ser Thr val Thr Glu Ser Asn

100 105

Glu val Ile Asn val Ser GIn Tyr Gly Tyr Tyr Tyr

115 120
Page 308

Gly Leu

Gly Tyr

Ala Thr
270

Glu Asn
285

Lys

Asn

255

Asp

Asn

Synthetic

Asp Thr
Glu Ile

30

Tyr Leu

45

Phe Asn

Thr Lys

Ser Ile

Asn Asp

val Ser
125

Gln
15

Asp
Ile
ser
Lys
ser
95

Gly

Ser

Glu

240

Leu

Thr

Lys

Lys

Asn

Pro

Leu

Asp

80

Ala

Thr

Thr



eolf-seql

val égg Asn Gly Ala val {1e Met val Thr Ser val Thr Pro Asn Ala

Thr Ile His Glu Lys Asn Thr Asp Ala Thr Trp Gly Asp Gly Gly Gly

145

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

<220>
<221>
<223>

<220>
<221>
<223>

<400>

n{et Lys Lys Lys nsnet

150

288
176
PRT
Artificial Sequence

source

155

/note="Description of Artificial Sequence: Synthetic

polypeptide"

source

/note="Domain 1 of GBS1523 variant sequence"

288

Gly Met Ala val Ser Pro val

20

Gly Thr Ile Thr val Gln Asp

35

Tyr Lys val Phe Asp Ala Glu

55

Asn Lys Asp Gly Ala Ser Tyr

65

70

Tyr Lys Ala Ser Thr Asp Phe

85

Gly Gly Arg Thr Tyr val Thr

100

Ile Ala Thr Trp Ala Lys Ser

115

Thr val Thr Glu Ser Asn Asn
130 135

GIn Tyr Gly Tyr Tyr Tyr val

145

150

ITe Met val Thr Ser val Thr

165

Thr

Thr

40

Ile

Leu

Asn

Lys

Ile

120

Asp

ser

Pro

ITe GIn Ser Leu

Pro

25

Gln

Asp

Ile

ser

Lys

105

sSer

Gly

ser

Asn

Leu val Ala Ser

Ile

Lys

Asn

Pro

Leu

90

Asp

Ala

Thr

Thr

Ala
170

Ala

Gly

Ala

Gln

75

Phe

Thr

Asn

Glu

val

155

Thr

Page 309

Phe

Ala

Asn

60

Gly

Thr

Ala

Thr

val

140

Asn

Ile

Ala

Thr

45

val

Lys

Thr

Ser

Thr

125

Ile

Asn

His

Leu

Ala

30

Tyr

Ser

Glu

Thr

Ala

110

Pro

Asn

Gly

Glu

Ala

15

Glu

Lys

Asp

Ala

Thr

95

Asn

val

val

Ala

Lys

160

Phe

Thr

Ala

Ser

Glu

80

Asn

Glu

Ser

Ser

val

160

Asn



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

<220>
<221>
<223>

<220>
<221>
<223>

<400>

65

145

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

<220>
<221>

eolf-seql

Synthetic

Thr

Thr

ser

45

Gly

Gly

Pro

Asn

Thr

125

Glu

Pro

val

Glu

30

val

ser

Lys

Trp

Asp

Gly

Asn

Gly

Lys

val

Gly

Tyr

Ala

95

Asp

val

Thr

Gln

289
171
PRT
Artificial Sequence
source
/note="Description of Artificial Sequence:
polypeptide"
source
/note="Domain 2 of GBS1523"
289
Lys Thr val Asp GIn Lys Thr Tyr Ser val Gly Asp
1 5 10
Thr Ile Thr Tyr Lys Asn Ala val Asn Tyr His Gly
20 25
Tyr GIn Tyr val Ile Lys Asp Thr Met Pro Ser Ala
35 40
Leu Asn Glu Gly Ser Tyr Glu val Thr Ile Thr Asp
50 55 60
Ile Thr Thr Leu Thr GIn Gly Ser Glu Lys Ala Thr
70 75
Leu Leu Glu Glu Asn Asn Asn Phe Thr Ile Thr Ile
85 90
Thr Asn Thr Pro Thr Gly Asn Thr Gln Asn Gly Ala
100 105
Phe Tyr Lys Gly Ile Asn Thr Ile Thr val Thr Tyr
115 120
Lys Ser Gly Ala Lys Pro Gly Ser Ala Asp Leu Pro
130 135 140
Ile Ala Thr Ile Asn Pro Asn Thr Ser Asn Asp Asp
150 155
val Thr val Arg Asp Gly GIn Ile Thr Ile Lys
165 170
290
175
PRT
Artificial Sequence
source
/note="Description of Artificial Sequence: Synthetic

<223>

Page 310

Tyr

val

Asp

Asn

Asn

80

Ala

Phe

Leu

Asn

Lys



eolf-seql
polypeptide"

<220>
<221> source
<223> /note="Domain 2 of GBS1523 variant"

<400> 290
Ihr Asp Ala Thr Erp Gly Asp Gly Gly ggy Lys Thr

Thr Tyr Ser ¥81 Gly Asp Thr val Egs Tyr Thr Ile

Ala val égn Tyr His Gly Thr EAU Lys val Tyr Gln

Asp Thr Met Pro Ser Ala Ser val val Asp Leu Asn
50 55 60

Glu val Thr Ile Thr Asp Gly Ser Gly Asn Ile Thr
65 70 75

Gly Ser Glu Lys g}a Thr Gly Lys Tyr Sgn Leu Leu

Asn Phe Thr Ile Thr Ile Pro Trp Ala Ala Thr Asn
100 105

Asn Thr GIn Asn Gly Ala Asnh Asp Asp Phe Phe Tyr
115 120

Thr Ile Thr val Thr Tyr Thr Gly val Leu Lys Ser
130 135 140

Gly Ser Ala Asp Leu Pro Glu Asn Thr Asn Ile Ala
145 150 155

Asn Thr Ser Asn Asp Asp Pro Gly GIn Lys val Thr

165 170
<210> 291
<211> 110
<212> PRT
<213> Artificial Sequence
<220>

<221> source

<223> /note="Description of Artificial Sequence:

polypeptide"
<220>
<221> source
<223> /note="Domain 3 of GBS1523"

<400> 291

val

Thr

Tyr

45

Glu

Thr

Glu

Thr

Gly

Thr

val

Asp

Tyr

30

val

Gly

Leu

Glu

Pro

110

Gly

Ala

Ile

Arg

Gln

15

Lys

Ile

Ser

Thr

Asn

95

Thr

Ile

Lys

Asn

Asp

Synthetic

Lys

Asn

Lys

Tyr

Gln

80

Asn

Gly

Asn

Pro

Pro
160

iys Ile Asp Gly §er Thr Lys Ala Ser igu GIn Gly Ala Ile Phe val

Page 311
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Leu Lys Asn Ala Thr Gly GIn Phe Leu Asn Phe Asn

20

val Glu Trp Gly Thr Glu Ala Asn Ala Thr
35 40

Asp ggy Ile Ile Thr Ile ;?r Gly Leu Lys

val Glu Lys Lys Ala Pro Leu Gly Tyr Asn
65 70

Lys val Ile Leu Gly Asp Gly Ala Thr Asp
85 90

Leu Leu val Asn Pro Thr val Glu Asn Asn

100 105
<210> 292
<211> 151
<212> PRT
<213> Artificial Sequence
<220>

<221> source

<223> /note="Description of Artificial Sequence:

polypeptide"

<220>
<221> source

Glu

Glu

Leu

75

Thr

Lys

Tyr
Gly
60

Leu

Thr

Gly

Asp

Thr

45

Thr

Asp

Asn

Thr

Thr

30

Thr

Tyr

Asn

ser

Glu
110

Asn

Gly

Tyr

Ser

Asp
95

Synthetic

<223> /note="Domain 3 of GBS1523 variant sequence"

<400> 292

g]y GIn Ile Thr Ile Lys Lys Ile Asp ggy Ser Thr Lys

5

GIn Gly Ala Ile Phe val Leu Lys Asn Ala
20 25

Phe Asn Asp Thr Asn Asn val Glu Trp Gly
35 40

Glu E%r Thr Thr Gly Ala égp Gly Ile Ile

Glu Gly Thr Tyr Tyr Leu val Glu Lys Lys
65 70

Leu Leu Asp Asn Ser Gln Lys val Ile Leu
85 90

Thr Thr Asn Ser Asp Asn Leu Leu val Asn
100 105

Page

Thr

Thr

Thr

Ala

75

Gly

Pro

312

Gly

Glu

Ile

60

Pro

Asp

Thr

Gln

Ala

45

Thr

Leu

Gly

val

Ala

Phe

30

Asn

Gly

Gly

Ala

Glu
110

Ser

15

Leu

Ala

Leu

Tyr

Thr

95
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eolf-seql
Lys Gly Thr Glu Leu Pro Ser Thr Gly Gly Ile Gly Thr Thr Ile Phe
115 120 125

Tyr Ile Ile Gly Ala Ile Leu val Ile Gly Ala Gly Ile val Leu val
130 135 140

Ala Arg Arg Arg Leu Arg Ser
145 150

<210> 293
<211> 1023
<212> PRT
<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
polypeptide"”

<220>
<221> source
<223> /note="GBS59(6xD3)-GBS1523D2+D3 Fusion Protein"

<400> 293

Met Gly Asn Asn Pro Thr Ile Glu Asn Glu Pro Lys Glu Gly Ile Pro
1 5 10 15

val Asp Lys 5%5 ITe Thr val Asn Egs Thr Trp Ala val égp Gly Asn

Glu val ggn Lys Ala Asp Glu Igr val Asp Ala val zge Thr Leu GlIn

val E%s Asp Gly Asp Lys ;Ep val Asn val Asp ZSr Ala Lys Ala Thr

Ala Ala Thr Ser Phe Lys His Thr Phe Glu Asn Leu Asp Asn Ala Lys
65 70 75 80

Thr Tyr Arg val %}e Glu Arg val Ser SAy Tyr Ala Pro Glu ;gr val

Ser Phe val Asn Gly val val Thr Ile Lys Asn Asn Lys Asp Ser Asn
100 105 110

Glu Pro Thr Pro Ile Gly Ser Gly Ser Gly Asn Lys Pro Gly Lys Lys
115 120 125

val Lys Glu Ile Pro val Thr Pro Ser Asn Gly Glu Ile Thr val Ser
130 135 140

Lys Thr Trp Asp Lys Gly Ser Asp Leu Glu Asn Ala Asn val val Tyr
145 150 155 160
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Thr Leu Lys Asp Gly Gly Thr Ala val Ala Ser val Ser Leu Thr Lys
165 170 175

Thr Thr Pro Asn Gly Glu Ile Asn Leu Gly Asn Gly Ile Lys Phe Thr
180 185 190

val Thr Gly Ala Phe Ala Gly Lys Phe Ser Gly Leu Thr Asp Ser Lys
195 200 205

Thr Tyr Met Ile Ser Glu Arg Ile Ala Gly Tyr Gly Asn Thr Ile Thr

Thr Gly Ala Gly Ser Ala Ala Ile Thr Asn Thr Pro Asp Ser Asp Asn
225 230 235 240

Pro Thr Pro Leu Gly Ser Gly Ser Gly Asn Asn Pro Thr Glu Glu Ser
245 250 255

Glu Pro GIn Glu Gly Thr Pro Ala Asn Gln Glu Ile Lys val Ile Lys
260 265 270

Asp Trp Ala val Asp Gly Thr Ile Thr Asp Ala Asn val Ala val Lys
275 280 285

Ala Ile Phe Thr Leu Gln Glu Lys GIn Thr Asp Gly Thr Trp val Asn
290 295 300

val Ala Ser His Glu Ala Thr Lys Pro Ser Arg Phe Glu His Thr Phe
305 310 315 320

Thr Gly Leu Asp Asn Ala Lys Thr Tyr Arg val val Glu Arg val Ser
325 330 335

Gly Tyr Thr Pro Glu Tyr val Ser Phe Lys Asn Gly val val Thr Ile
340 345 350

LyS Asn Asn Lys Asn Ser Asn Asp Pro Thr Pro Ile Gly Ser Gly Ser
355 360 365

Gly Asn Lys Pro Gly Lys Asp Leu Thr Glu Leu Pro val Thr Pro Ser
370 375 380

Lys Gly Glu val Thr val Ala Lys Thr Trp Ser Asp Gly Ile Ala Pro
385 390 395 400

Asp Gly val Asn val val Tyr Thr Leu Lys Asp Lys Asp Lys Thr val
405 410 415

Ala Ser val Ser Leu Thr Lys Thr Ser Lys Gly Thr Ile Asp Leu Gly
420 425 430
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Asn Gly Ile Lys Phe Glu val Ser Gly Asn Phe Ser Gly Lys Phe Thr
435 440 445

Gly Leu Glu Asn Lys Ser Tyr Met Ile Ser Glu Arg val Ser Gly Tyr
450 455 460

Gly Ser Ala Ile Asn Leu Glu Asn Gly Lys val Thr Ile Thr Asn Thr
465 470 475 480

Lys Asp Ser Asp Asn Pro Thr Pro Leu Gly Ser Gly Ser Gly Asn Lys
485 490 495

Pro Gly Thr Asp Leu Ser Glu Gln Pro val Thr Pro Glu Asp Gly Glu
500 505 510

val Lys val Thr Lys Thr Trp Ala Ala Gly Ala Asn Lys Ala Asp Ala
515 520 525

Lys val val Tyr Thr Leu Lys Asn Ala Thr Lys Gln val val Ala Ser
530 535 540

val Ala Leu Thr Ala Ala Asp Thr Lys Gly Thr Ile Asn Leu Gly Lys
545 550 555 560

Gly Met Thr Phe Glu Ile Thr Gly Ala Phe Ser Gly Thr Phe Lys Gly
565 570 575

Leu GIn Asn Lys Ala Tyr Thr val Ser Glu Arg val Ala Gly Tyr Thr
580 585 590

Asn Ala Ile Asn val Thr Gly Asn Ala val Ala Ile Thr Asn Thr Pro
595 600 605

Asp Ser Asp Asn Pro Thr Pro Leu Gly Ser Gly Ser Gly Asn Asn Pro
610 615 620

Thr Thr Glu Asn Glu Pro GIn Thr Gly Asn Pro val Asn Lys Glu Ile
625 630 635 640

Thr val Arg Lys Thr Trp Ala val Asp Gly Asn Glu val Asn Lys Gly
645 650 655

Asp Glu Lys val Asp Ala val Phe Thr Leu Gln val Lys Asp Ser Asp
660 665 670

Lys Trp val Asn val Asp Ser Ala Thr Ala Thr Ala Ala Thr Asp Phe
675 680 685

Lys Tyr Thr Phe Lys Asn Leu Asp Asn Ala Lys Thr Tyr Arg val val
690 695 700
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Glu Arg val Ser Gly Tyr Ala Pro Ala Tyr val Ser Phe val Gly Gly
705 710 715 720

val val Thr Ile Lys Asn Asn Lys Asnh Ser Asnh Asp Pro Thr Pro Ile
725 730 735

Gly Ser Gly Gly Gly Gly Lys Thr val Asp Gln Lys Thr Ser val

Tyr
740 745 750

Gly Asp Thr val Lys Tyr Thr Ile Thr Tyr Lys Asn Ala val Asn Tyr
755 760 765

His Gly Thr Glu Lys val Tyr GIn Tyr val Ile Lys Asp Thr Met Pro
770 775 780

Ser Ala Ser val val Asp Leu Asn Glu Gly Ser Tyr Glu val Thr Ile
785 790 795 800

Thr Asp Gly Ser Gly Asn Ile Thr Thr Leu Thr Gln Gly Ser Glu Lys
805 810 815

Ala Thr Gly Lys Tyr Asn Leu Leu Glu Glu Asn Asn Asn Phe Thr Ile
820 825 830

Thr Ile Pro Trp Ala Ala Thr Asn Thr Pro Thr Gly Asn Thr Gln Asn
835 840 845

Gly Ala Asn Asp Asp Phe Phe Tyr Lys Gly Ile Asn Thr Ile Thr val
850 855 860

Thr Tyr Thr Gly val Leu Lys Ser Gly Ala Lys Pro Gly Ser Ala Asp
865 870 875 880

Leu Pro Glu Asn Thr Asn Ile Ala Thr Ile Asn Pro Asn Thr Ser Asn
885 890 895

Asp Asp Pro Gly GIn Lys val Thr val Arg Asp Gly Gln Ile Thr Ile
900 905 910

Lys Lys Ile Asp Gly Ser Thr Lys Ala Ser Leu Gln Gly Ala Ile Phe
915 920 925

val Leu Lys Asn Ala Thr Gly Gln Phe Leu Asn Phe Asn Asp Thr Asn
930 935 940

Asn val Glu Trp Gly Thr Glu Ala Asn Ala Thr Glu Tyr Thr Thr Gly
945 950 955 960

Ala Asp Gly Ile Ile Thr Ile Thr Gly Leu Lys Glu Gly Thr Tyr Tyr
965 970 975
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Leu val Glu Lys Lys Ala Pro Leu Gly Tyr Asn Leu Leu Asp Ash Ser
980 985 990

GIn Lys val Ile Leu Gly Asp Gly Ala Thr Asp Thr Thr Asn Ser Asp
995 1000 1005

Asn Leu Leu Vval Asn Pro Thr val Glu Asn Asn Lys Gly Thr Glu
1010 1015 1020

<210> 294
<211> 1146
<212> PRT
<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
polypeptide"

<220>
<221> source
<223> /note="GBS59(7xD3SUB)-GBS1523D2+D3 Fusion Protein"

<400> 294
g]y Asn Lys Pro g1y Lys Asp Leu Thr ggu Leu Pro val Thr ;;o Ser

Lys Gly Glu ¥81 Thr val Ala Lys ;gr Trp Ser Asp Gly gge Ala Pro

Asp Gly gg] Asn val val Tyr Igr Leu Lys Asp Lys ﬁgp Lys Thr val

Ala ggr val Ser Leu Thr Egs Thr Ser Lys Gly ggr Ile Asp Leu Gly

Asn Gly Ile Lys Phe Glu val Ser Gly Asn Phe Ser Gly Lys Phe Thr
65 70 75 80

Gly Leu Glu Asn kgs Ser Tyr Met Ile ggr Glu Arg val Ser g}y Tyr

Gly Ser Ala Ile Asn Leu Glu Asn Gly Lys val Thr Ile Thr Asn Thr
100 105 110

Lys Asp Ser Asp Asn Pro Thr Pro Leu Gly Ser Gly Ser Gly Gly Asn
115 120 125

Asn Pro Thr Ile Glu Asn Glu Pro Lys Glu Gly Ile Pro val Asp Lys
130 135 140

Lys Ile Thr val Asn Lys Thr Trp Ala val Asp Gly Asn Glu val Asn
145 150 155 160

Lys Ala Asp Glu Thr val Asp Ala val Phe Thr Leu Gln val Lys Asp
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165 170 175

Gly Asp Lys Trp val Asn val Asp Ser Ala Lys Ala Thr Ala Ala Thr
180 185 190

Ser Phe Lys His Thr Phe Glu Asn Leu Asp Asn Ala Lys Thr Tyr Arg
195 200 205

val Ile Glu Arg val Ser Gly Tyr Ala Pro Glu Tyr val Ser Phe val
210 215 220

Asn Gly val val Thr Ile Lys Asn Asnh Lys Asp Ser Asn Glu Pro Thr
225 230 235 240

Pro Ile Gly Ser Gly Ser Gly Gly Asn Asn Pro Thr Glu Glu Ser Glu
245 250 255

Pro Gln Glu Gly Thr Pro Ala Asn Gln Glu Ile Lys val Ile Lys Asp
260 265 270

Trp Ala val Asp Gly Thr Ile Thr Asp Ala Asn val Ala val Lys Ala
275 280 285

Ile Phe Thr Leu Gln Glu Lys GIn Thr Asp Gly Thr Trp val Asn val
290 295 300

Ala Ser His Glu Ala Thr Lys Pro Ser Arg Phe Glu His Thr Phe Thr
305 310 315 320

Gly Leu Asp Asn Ala Lys Thr Tyr Arg val val Glu Arg val Ser Gly
325 330 335

Tyr Thr Pro Glu Tyr val Ser Phe Lys Asn Gly val val Thr Ile Lys
340 345 350

Asn Asn Lys Asn Ser Asn Asp Pro Thr Pro Ile Gly Ser Gly Ser Gly
355 360 365

Gly Asn Lys Pro Gly Lys Lys val Lys Glu Ile Pro val Thr Pro Ser
370 375 380

Asn Gly Glu Ile Thr val Ser Lys Thr Trp Asp Lys Gly Ser Asp Leu
385 390 395 400

Glu Asn Ala Asn val val Tyr Thr Leu Lys Asp Gly Gly Thr Ala val
405 410 415

Ala Ser val Ser Leu Thr Lys Thr Thr Pro Asn Gly Glu Ile Asn Leu
420 425 430

Gly Asn Gly Ile Lys Phe Thr val Thr Gly Ala Phe Ala Gly Lys Phe
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435 440 445

Ser Gly Leu Thr Asp Ser Lys Thr Tyr Met Ile Ser Glu Arg Ile Ala
450 455 460

Gly Tyr Gly Asn Thr Ile Thr Thr Gly Ala Gly Ser Ala Ala Ile Thr
465 470 475 480

Asn Thr Pro Asp Ser Asp Asn Pro Thr Pro Leu Gly Ser Gly Ser Gly
485 490 495

Gly Asn Lys Pro Gly Thr Asp Leu Ser Glu GIn Pro val Thr Pro Glu
500 505 510

Asp Gly Glu val Lys val Thr Lys Thr Trp Ala Ala Gly Ala Asn Lys
515 520 525

Ala Asp Ala Lys val val Tyr Thr Leu Lys Asn Ala Thr Lys Gln val
530 535 540

val Ala Ser val Ala Leu Thr Ala Ala Asp Thr Lys Gly Thr Ile Asn
545 550 555 560

Leu Gly Lys Gly Met Thr Phe Glu Ile Thr Gly Ala Phe Ser Gly Thr
565 570 575

Phe Lys Gly Leu GIn Asn Lys Ala Tyr Thr val Ser Glu Arg val Ala
580 585 590

Gly Tyr Thr Asn Ala Ile Asn val Thr Gly Asn Ala val Ala Ile Thr
595 600 605

Asn Thr Pro Asp Ser Asp Asn Pro Thr Pro Leu Gly Ser Gly Ser Gly
610 615 620

Gly Asn Asn Pro Thr Thr Glu Asn Glu Pro Gln Thr Gly Asn Pro val
625 630 635 640

Asn Lys Glu Ile Thr val Arg Lys Thr Trp Ala val Asp Gly Asn Glu
645 650 655

val Asn Lys Gly Asp Glu Lys val Asp Ala val Phe Thr Leu Gln val
660 665 670

Lys Asp Ser Asp Lys Trp val Asn val Asp Ser Ala Thr Ala Thr Ala
675 680 685

Ala Thr Asp Phe Lys Tyr Thr Phe Lys Asn Leu Asp Asnh Ala Lys Thr
690 695 700

Tyr Arg val val Glu Arg val Ser Gly Tyr Ala Pro Ala Tyr val Ser
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705 710 715 720

Phe val Gly Gly val val Thr Ile Lys Asn Asn Lys Asn Ser Asn Asp
725 730 735

Pro Thr Pro Ile Gly Ser Gly Ser Gly Gly Asn Asn Pro Thr Glu Glu
740 745 750

Ser Glu Pro Gln Glu Gly Thr Pro Ala Asn Gln Glu Ile Lys val Ile
755 760 765

Lys Asp Trp Ala val Asp Gly Thr Ile Thr Asp val Asn val Ala val
770 775 780

Lys Ala Ile Phe Thr Leu GIn Glu Lys GIn Thr Asp Gly Thr Trp val
785 790 795 800

Asn val Ala Ser His Glu Ala Thr Lys Pro Ser Arg Phe Glu His Thr
805 810 815

Phe Thr Gly Leu Asp Asn Thr Lys Thr Tyr Arg val val Glu Arg val
820 825 830

Ser Gly Tyr Thr Pro Glu Tyr val Ser Phe Lys Asn Gly val val Thr
835 840 845

Ile Lys Asn Asn Lys Asn Ser Asn Asp Pro Thr Pro Ile Gly Gly Gly
850 855 860

Gly Lys Thr val Asp Gln Lys Thr Tyr Ser val Gly Asp Thr val Lys
865 870 875 880

Tyr Thr Ile Thr Tyr Lys Asn Ala val Asn Tyr His Gly Thr Glu Lys
885 890 895

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

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

Asn Ile Thr Thr Leu Thr GIn Gly Ser Glu Lys Ala Thr Gly Lys Tyr
930 935 940

Asn Leu Leu Glu Glu Asn Asn Asn Phe Thr Ile Thr Ile Pro Trp Ala
945 950 955 960

Ala Thr Asn Thr Pro Thr Gly Asn Thr Gln Asn Gly Ala Asn Asp Asp
965 970 975

Phe Phe Tyr Lys Gly Ile Asn Thr Ile Thr val Thr Tyr Thr Gly val
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980 985 990

Leu Lys Ser Gly Ala Lys Pro Gly Ser Ala Asp Leu Pro Glu Asn Thr
995 1000 1005

Asn Ile Ala Thr Ile Asn Pro Asn Thr Ser Asn Asp Asp Pro Gly
1010 1015 1020

GIn Lys Vval Thr val Arg Asp Gly GIn Ile Thr Ile Lys Lys Ile
1025 1030 1035

Asp Gly Ser Thr Lys Ala Ser Leu Gln Gly Ala Ile Phe val Leu
1040 1045 1050

Lys Asn Ala Thr Gly Gln Phe Leu Asn Phe Asn Asp Thr Asn Asn
1055 1060 1065

val Glu Trp Gly Thr Glu Ala Asn Ala Thr Glu Tyr Thr Thr Gly
1070 1075 1080

Ala Asp Gly Ile Ile Thr I1le Thr Gly Leu Lys Glu Gly Thr Tyr
1085 1090 1095

Tyr Leu Vval Glu Lys Lys Ala Pro Leu Gly Tyr Asn Leu Leu Asp
1100 1105 1110

Asn Ser GIn Lys val Ile Leu Gly Asp Gly Ala Thr Asp Thr Thr
1115 1120 1125

Asn Ser Asp Asn Leu Leu val Asn Pro Thr val Glu Asn Asn Lys
1130 1135 1140

Gly Thr Glu
1145

<210> 295

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide"”

<220>

<221> VARIANT
<222> (3)..(10)
<223> /replace=

<220>

<221> misc_feature

<222> (1)..(10)

<223> /note="variant residues given in the sequence have no
preference with respect to those in the annotations
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for variant positions"

<400> 295
g]y Gly Gly Gly g1y Gly Gly Gly Gly ggy

<210> 296

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide"”

<220>

<221> VARIANT
<222> (4)..(10)
<223> /replace=

<220>

<221> misc_feature

<222> (1)..(10)

<223> /note="variant residues given in the sequence have no
preference with respect to those in the annotations
for variant positions"

<400>2%_ . .
H1s H1s H1s H1s Hi1s H1s H1S H1s H1s His
1 5 10

<210> 297

<211> 4

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide"”

<400> 297
g1y Gly Gly Gly

<210> 298
<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide"

<400> 298
g]y Ser Gly Ser ger Ser Ser
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