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Fig. 1
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Fig. 2
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Fig. 3
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Fig. 4
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Fig. 5
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Fig. 7
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Fig. 9
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Fig. 11
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Fig. 12
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Fig. 13
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Fig. 14

. . i : ", ,a :
o G ‘;’3‘:“ p“, {*J L_'J H w L] LN ,’ B




Fig. 15

156/33

6685bp

Xho |

Dihydrodaidzein
synthase gene (E1)

-~ D$1

1kb



16/33

Fig. 16-1-a
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Fig. 16-1-b
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Fig. 16-2-a
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Fig. 16-2-b
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Fig. 16-3
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Fig. 17
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Fig. 18
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Fig. 19
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Fig. 21
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Fig. 22
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Fig. 23
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Fig. 25
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Fig. 26
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Fig. 27
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Fig. 28
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<110>
<120>
<130>

<150>
<1515
<1507
<151>
<150>
<151>

<160>
<170>
<2107
AR D
22>
<213>

<400>

Met Lys Asn Lys Phe

1 5

Asn Leu Glu Val Glu
20

Leu Gly Asn Pro Asp
35

1/42
SEQUENCE LISTING

OTSUKA PHARMACEUTICAL CO., LTD
Enzyme Relating to Equol Production
P08-130

JP2007-336227
2007-12-27
JP2008-054874
2008-3-5
JP2008-080570
2008-3-26

69

PatentIn version 3.4
1

644

PRT _
Lactococcus garvieae

1

Tyr Pro Lys Thr Phe Glu Arg Gly Tyr lle Gly
10 15
Asn Arg Ala |le Arg Met Pro Met Gly Thr Glu
25 30

Gly Ser Pro Ser Trp Ala Ser Leu Lys Ala Tyr
40 45

Ala Glu Ala Ala Asp Gly géy Thr Gly lle Val gge Met Asp Asn Ala

50

Gly Val Thr GlIn Phe

65

Tyr Ile Gly Pro Met
Ala lle Pro Gly Leu

Val Arg ?

10 15
85 90
100 105

ly
15 120

His His Val Gly Leu Ser Leu Ala Ser Asp é

110

sn
0

Ser Val Leu Ala Lys Thr Ile Lys GIn gés Gly
Gin Ile Val His Pro Gly Arg Asp Ala Ala Phe

Asp Asp Leu Ile Ser Ser Ser Arg lle ?;E Trp Glu Pro



2/42
Trp Tyr Glu Asn Gly Gly Ala Val Pro Arg Glu Leu Thr lie Glu Glu
130 135 140

His Asp Phe Val Gly Tyr Phe Gly Asp Cys Ala Leu Arg Ala GIn
150 155 160

—h ar—
o —
[& 3 Kes)

Thr Ala Gly Phe Glu |le Val Asp Val His Ala Ala Cys Gly Val Leu
165 170 175

Leu Ser Asn Phe Leu Ser Pro Arg Asn Asn Thr Arg Asn Asp Met Tyr
180 185 190

Gly Gly Ser Leu His Asn Arg Ala Arg Phe Leu Leu Glu Val |le Arg
195 200 205

Lys Lys Lys Cys Pro Asn Leu Pro Leu Ala lle Arg Leu Ser

Asp lle
210 215 220

Gly Ile Asp Phe Glu Pro Asp Gly Ile Thr Ile Glu Glu Thr Cys Glu
225 230 235 240

Val Ala Lys Met Cys Glu Ala Ala Gly Ala Asp Ala lle Asn lle Thr
245 250 255

Trp Gly Ser His Ala Glu Val ile Asn Ala Ala Gly Leu Leu Ser Lys
260 265 270

His Gly Ala Asn His Val Glu Ala Ala Lys Met Ile Lys Asp Ala Val
275 280 285

Ser |le Pro Thr Met Leu Cys Gly Gly Ile Tyr Ser Pro Glu lle Gly
290 295 300

Glu Lys Leu Leu Glu Asp Gly Val Cys Asp Phe Ile Gly |le Gly Lys
305 310 315 320

Pro Ala Leu Ala Asp Pro Met Trp Ala Lys Lys Ala Ala Glu Gly Arg
325 330 335

Pro Glu Asp |le Arg Pro Cys |le Gly Cys Gly Val Gly Cys His Asp
340 345 350



Arg

Leu

Lys

385

Thr

Ile

Leu

Ile

Gly

465

Asn

Leu

Gly

Gly

Thr

Met

3/42
Gly Met Leu Ser Gly Gly Val Val GIn Cys Ala
355 360

Tyr Lys Phe Asp Glu Pro Val Tyr Pro GIn Ala
370 375 380

Val lle lle Ile Gly Ala Gly Pro Ala Gly Cys
390 395
Ala Lys Lys Cys Gly His Asp Val Thr lle Tyr
405 410

Gly Gly Val Leu Lys Glu Ala Thr Val Ser Asp
420 425

Gly Arg Leu [le Thr Tyr Tyr Glu Thr GlIn Leu
435 440

Glu Val 1le Tyr Glu Glu Ala Thr Ala Asp Thr
450 455 460

Phe Asp Val Ala lle Val Ala Cys Gly Ala Thr
470 475

Ile Asp Gly GIn Asp Asp Pro Ser Val Val Tyr
485 490

Asp Asn Asp Cys Lys Ser Asp Ala Asp Arg Val
500 505

Gly Ile Val Gly Ala Glu Thr Ala Leu lle Leu
515 520

Lys Asp Val Thr |le Thr Thr Arg Ser Pro Glu
530 535 540

Val Met Gly lle Ala Tyr Met Val Arg Leu Gly
550 555

le Lys Pro Ser Thr GIn Leu Val Ala Val Lys
565 570

Phe Ala Gly Pro Arg Gly Leu Glu Thr Leu Asp

Val Asn Ala Ala
365

Glu Val Pro Lys

Glu Ala Ala e
400

Glu Lys Arg Lys
415

Ser Lys Glu Asp
430

Lys Lys Glu Gly
445

Val Val Ala Gly

Val Arg Asn Leu
480

Ala Met Asp Phe

495
Val Val Val Gly
510
Ala Glu Glu Arg

525

Phe Phe Val Ser

Met Ala Gly Val
560

Asp Gly Lys Pro
575

Val Asp Gln Thr



4/42
580 585 590

[le Ile Ser Ser Gly Phe Val Pro Thr Phe Asn GIn Phe Arg Ala GlIn
595 600 605

Ile Glu Glu Lys Cys Glu Asp Val Arg Val lle Gly Ile Gly Asp Cys
610 615 620

Lys Ala Ser Arg Met VaI Met Asp Ala Val His Glu Gly Tyr Ile Ala
625 635 640

Gly Cys Asn Leu

210> 2

211> 644

<212> PRT

<213> Bacteroides ovatus

<400> 2
¥et Lys Asn Lys Ehe Tyr Pro Lys Thr ?ge Glu Arg Gly Tyr {ée Gly

Asn Leu Glu XSI Glu Asn Arg Ala IIe Arg Met Pro Met géy Thr Glu

Leu Gly Asn Pro Asp Gly Ser Pro Ser Trp Ala Ser Phe Lys Ala Tyr
35 40 45

Ala Glu Ala Ala Asp Gly Gly Thr Gly Ile Val Phe Met Asp Asn Ala
50 55 60

Gly Val Thr GIn Phe His His Val Gly Leu Ser Leu Ala Ser Asp Asn
65 70 75 80

Tyr lle Gly Pro Met Ser Val Leu Ala Lys Thr lle Lys GIn His Gly
85 90 95

Ala lle Pro Gly Leu GIn Ile Val His Pro Gly Arg Asp Ala Ala Phe
100 105 110

Asp Asp Leu lle Ser Ser Ser Arg lle GIn Trp Glu Pro

Val Arg Gly
115 120 125



5/42
Trp Tyr Glu Asn Gly Gly Ala Val Pro Arg Glu Leu Thr Ile Glu Glu
130 135 140
|le His Asp Phe Val Gly Tyr Phe Gly Asp Cys Ala Leu Arg Ala Gin
145 150 155 160
Thr Ala Gly Phe Glu Ile Val Asp Val His Ala Ala Cys Gly Val Leu
165 170 175

Leu Ser Asn Phe Leu Ser Pro Arg Asn Asn Thr Arg Asn Asp Met Tyr
180 185 190

Gly Gly Ser Leu His Asn Arg Ala Arg Phe Leu Leu Glu Val |le Arg
195 200 205

Asp Ile Lys Lys Lys Cys Pro Asn Leu Pro Leu Ala lle Arg Leu Ser
210 215 220

Gly Ile Asp Phe Glu Pro Asp Gly Ile Thr lle Glu Glu Thr Cys Glu
225 230 235 240

Val Ala Lys Met Cys Glu Ala Ala Gly Ala Asp Ala Ile Asn lie Thr
245 250 255

Trp Gly Ser His Ala Glu Val |le Asn Ala Ala Gly Leu Leu Ser Lys
260 265 270

His Gly Ala Asn His Val Glu Ala Ala Lys Met lle Lys Asp Ala Val
275 280 285

Ser |le Pro Thr Met Leu Cys Gly Gly [le Tyr Ser Pro Glu lle Gly
290 295 300

Glu Lys Leu Leu Glu Asp Gly Val Cys Asp Phe lle Gly |le Gly Lys
305 310 315 320

Pro Ala Leu Ala Asp Pro Met Trp Ala Lys Lys Ala Ala Glu Gly Arg
325 330 335

Pro Glu Asp Ile Arg Pro Cys lle Gly Cys Gly Val Gly Cys His Asp
340 345 350



6/42
Arg Gly Met Leu Ser Gly Gly VaI Val Gin Cys Ala Val Asn Ala Ala
355 360 365

Leu Tyr Lys Phe Asp Glu Pro Val Tyr Pro GIn Ala Glu Val Pro Lys
370 375 380

Lys Val lle Ile Ile Gly Ala Gly Pro Ala Gly Cys Glu Ala Ala lle
385 390 395 400

Thr Ala Lys Lys Gys Gly His Asp Val Thr Ile Tyr Glu Lys Arg Lys
405 410 415

Ile Gly Gly Val Leu Lys Glu Ala Thr Val Ser Asp Ser Lys Glu Asp
420 425 430

Leu Gly Arg Leu tle Thr Tyr Tyr Glu Thr Gln Leu Lys Lys Glu Gly
435 440 445

Ile Glu Val Ile Tyr Glu Glu Ala Thr Ala Asp Thr Val Val Ala Gly
450 455 460

Gly Phe Asp Val Ala |le Val Ala Cys Gly Ala Thr Val Arg Asn Leu
465 470 475 480

Asn lle Asp Gly GIn Asp Asp Pro Ser Val Val Tyr Ala Met Asp Phe
485 490 495

Leu Asp Asn Asp Cys Lys Ser Asp Ala Asp Arg Val Val Val Val Gly
500 505 510

Gly Gly Ile Val Gly Ala Glu Thr Ala Leu Ile Leu Ala Glu Glu Arg
515 520 525

Gly Lys Asp Val Thr lle Thr Thr Arg Ser Pro Glu Phe Phe Val Pro
530 535 540

Gly Val Met Gly Ile Ala Tyr Met Val Arg Leu Gly Met Ala Gly Val
545 550 555 560

Thr le Lys Pro Ser Thr Gln Leu Val Ala Val Lys Asp Gly Lys Pro
565 570 o5

Met Phe Ala Gly Pro Arg Gly Leu Glu Thr Leu Asp Val Asp Gin Thr



1/42
580 585 590

Ile 1le Ser Ser Gly Phe Val Pro Thr Phe Asn GIn Phe Arg Ala Gln
595 600 605

Ile Glu Glu Lys Gys Glu Asp Val Arg Val Ile Gly lle Giy Asp Cys
610 615 620

Lys Ala Ser Arg Met Val Met Asp Ala Val His Glu Gly Tyr Leu Ala
625 630 635 640

Gly Cys Asn Leu

210> 3

Q211> 644

<212> PRT

<213> Streptococcus constel |latus

<400> 3
¥et Lys Asn Lys Ehe Tyr Pro Lys Thr ?3e Glu Arg Gly Tyr {ée Gly

Asn Leu Glu Val Glu Asn Arg Ala lle Arg Met Pro Met Gly Thr Glu
20 25 30

Leu Gly Asn Pro Asp Gly Ser Pro Ser Trp Ala Ser Leu Lys Ala Tyr
35 40 45

Ala Glu Ala Ala Asp Gly Gly Thr Gly [le Val Phe Met Asp Asn Ala
50 55 60

Gly Val Thr Gln Phe His His Val Gly Leu Ser Leu Ala Ser Asp Lys
65 70 75 80

Tyr 1le Gly Pro Met Ser Val Leu Ala Lys Thr 1le Lys GIn His Gly
85 90 95

Ala |le Pro Gly Leu Gln [le Val His Pro Gly Arg Asp Ala Ala Phe
100 105 110

Asp Asp Leu Ile Ser Ser Ser Arg lle Gin Trp Glu Pro

Val Arg Gly
115 120 125



Trp

Thr

Leu

Gly

Asp

Val

Trp

His

Ser

Pro

Pro

Tyr Glu Asn Gly

130

His Asp Phe Val

Ala Gly
Ser Asn

Gly Ser
195

N —
—h —
oD

[le Asp

Ala Lys

Gly Ser

Gly Ala
275

Phe

Phe

180

Leu

Lys

Phe

Met

Asn

[u
65
Leu
His
Lys
Glu
Cys
245

Ala

His

|le Pro Thr Met

290

Lys Leu

Ala Leu

Glu Asp

8/42
Gly ?ég Val Pro Arg Glu Leu Thr lle Glu Glu

Gly
150

Tyr Phe Gly Asp ?gg Ala Leu Arg Ala Gin

140

160

[fe Ile Asp Val His Ala Ala Cys Gly Y$é Leu

110

Ser Pro Arg Asn Asn Thr Arg Asn Asp Met Tyr

185

Asn Arg Ala Arg Phe
200

Cys Pro Asn Leu Pro
215

Pro Gly Gly lle Thr
230

Glu Ala Ala Gly Ala
250

Glu Val Ile Asn Ala
265

Val Glu Ala Ala Lys
280

Leu Cys Gly Gly lle
295

Leu Glu Asp Gly Val Cys Asp

310

Ala Asp Pro Met Trp Ala Lys

340

325

330

[le Arg Pro Cys |le Gly Cys
345

Leu

Leu

Val
235

Asp

Ala

Met

Tyr

Phe
315

Lys

Gly

190

Leu Glu Val Ile Arg
205

Ala |le Arg Leu Ser
220

Glu Glu Thr Cys Glu
240

Ala |le Asn lle Thr
255

Gly Leu Leu Ser Lys
270

[le Lys Asp Ala Val
285

Ser Pro Glu Ile Gly
300

lle Gly lle Gly Lys
320

Ala Ala Glu Gly Arg
335

Val Gly Cys His Asp
350



9/42
Arg Gly Met Leu Ser Gly Gly Val Val Gln Cys Ala Val Asn Ala Ala
355 360 365

Leu Tyr Lys Phe Asp Glu Pro Val Tyr Pro GIn Ala Glu Val Pro Lys
370 375 380

Lys Val Ile Ile Ile Gly Ala Gly Pro Ala Gly Cys Glu Ala Ala |le
385 390 395 400

Thr Ala Lys Lys Cys Gly His Asp Val Thr lle Tyr Glu Lys Arg Lys
405 410 415

fle Gly Gly Val Leu Lys Glu Ala Thr Val Ser Asp Ser Lys Glu Asp
420 425 430

Leu Gly Tyr Leu Ile Thr Tyr Tyr Glu Thr Gin Leu Lys Lys Glu Gly
435 440 445

Ile Glu Val Ile Tyr Giu Glu Ala Thr Ala Ser Thr Val Ala Ala Gly
450 455 460

Gly Phe Asp Val Ala Ile Val Ala Cys Gly Ala Thr Val Arg Asn Leu
465 470 475 480

Asn lle Asp Gly Gln Asp Asp Pro Ser Val Val Tyr Ala Met Asp Phe
485 490 495

Leu Asp Asn Asp Cys Lys Ser Asp Ala Asp Arg Val Val Val Val Gly
500 505 510

Gly Gly lle Val Gly Ala Glu Thr Ala Leu |le Leu Ala Glu Glu Gin
515 520 525

Gly Lys Asp Val Thr Ile Thr Thr Arg Ser Pro Glu Phe Phe Val Pro
530 535 540

Gly Val Met Gly Ile Ala Tyr Met Val Arg Leu Gly Met Ala Gly Val
545 550 5556 560

Thr |le Lys Pro Ser Thr Gln Leu Val Ala Val Lys Asp Gly Lys Pro
565 570 575

Met Phe Ala Gly Pro Arg Gly Leu Glu Thr Leu Asp Val Asp GIn Thr



580

10/42

585

590

Ile |le Ser Ser Gly Phe Val Pro Thr Phe Asn GIn Phe Arg Ala Glin
595 600

[le Glu Glu Lys Cys Glu A

610

625

615

Lys Ala Ser Arg Met Val Met Asp Ala Val g

630

Gly Cys Asn Leu

<210> 4
211>
212>
213>

<400> 4
atgaagaaca

DNA

gagaaccgag
agctgggect
atggacaacg
tacatcggece
ctgcagatcg
tetteccgea
accatcgagg
accgegggct
cfctcgccgc
cgettectge
atccgactct
gtcgccaaga
gcagaggtca
gcgaagatga

cccgagatceg

1935

agttctatcc
cgatccgeat
ccctcaaggce
ccggegtgac
ccatgtcogt
tccacceggg
tccagtggga
agatccacga
tegaaatcgt
gcaacaacac
tcgaggtcat
ccggeatcega
tgtgcgagec
taaacgcggc
tcaaggacgc

gcgagaaget

Lactococcus garvieae

gaagaccttc
gecgatgggc
gtacgctgag
ccagttccac
cctcgcaaag
CCECgacECg
gecctggtac
cttogteggt
cgacgtccac
ccgeaatgac
ccgegacatce
cttcgaaccg
agceggtgceg
cggectgcte
tgttagcatce

gctogaggac

gagegegget
accgagetgg
getgecgacg
catgtcggac
accatcaagc
gegttegtec
gagaacggcg
tactteggeg
geggeatgeg
atgtacggeg
aagaagaagt
gacggcatca
gacgccatca
tccaagcacg
cccaccatge

ggegtetgeg

605

acatcggtaa
gcaacccgga
gtggaaccgg
tgtecctgge
ageacggeece
geggtgacga
gegetgttee
actgcgcact
gegteotget
gaagcctgea
geeccaacct
ccatcgagga
acatcacctg
gegocaacca
tgtecgegcee
acttcatcgg

sp Val Arg Val Ile Gly Ile Gly Asp Cys
620

is Glu Gly Tyr lle Ala
35 640

cctagaggte
cggetetece
catcgtgtte
cagcgacaac
catcccogge
cctgatctce
ccgegagete
ccgogogeag
gagcaacttce
Caaccgecgee
cccgetgget
gacctgegag
gggttecccat
cgtcgaggca
catctactce

catcggcaag

60
120
180
240
300
360
420
480
540
600
660
120
780
840
900
960



cccgegeteg
aggeccotgea
gtccagtgeg
gaggttccca
accgcgaaga
ctgaaggagg
gagacccage
gttgtageeg
aacatcgacg
tgcaagageg
gogetgatce
ttettegtet
acgatcaagc
CCCCECEECE
accttcaacc
atcggcgact
ggctgcaacc
210> 5

211>
212>
<213>

<400> 5
atgaagaaca

DNA

gagaaccgag
agctggegcct
atggacaacg
tacatcggcec
ctgcagatcg
tcttccocgea

accafcgagg

1935

ccgaccccat
togettgeee
ccgtcaacge
agaaggtcat
agtgeggeca
ctaccgtcte
tcaagaagga
geggettega
gccaggacga
atgccgacag
tcgeggagea
ccggegteat
cctccaccca
tggagaccct
agttccgege
gcaaggecte

tgtag

agttctatcc
cgatccgeat
ccttcaagge
ccggegtgac
ccatgtccgt
tccaccoggg
tccagtggga

agatccacga

gtggegccaag
cgteggetge
ggeecctgtac
catcategge
tgacgtcace
cgacagcaag
gegcategag
cgtegecate
ccecteegte
ggteogtogtt
gcggegcaag
gggcatcgee
getegtegee
ggacgtcgac
ccagatcgag

ccgoatggte

Bacteroides ovatus

gaagaccttc
gecgatggge
gtacgctgag
ccagttccac
cctecgecaaag
CCgCgacecy
geocctggtac
cttegteggt

11/42
aaggcagcetg

catgaccgceg
aagttcgacg
gecaggeceoog
atctacgaga
gaggacctcg
gtcatctacg
gtcgectgeg
gtgtacgega
gtcggceete
gatgtcacca
tacatggttc
gtcaaggatg
cagacaatca
gagaagtgcg
atggacgetg

gagegegget
accgagetgg
gctgecgacg
catgtcggac
accatcaagc
gegttegtge
gagaacggeg
tacttcggeg

aggggegtee
geatgetete
aacccgtcta
ctggctgcga
agcgcaagat
gecgecteat
aggaggecac
gegecacegt
tggacttect
geatcgteeg
tcaccacceg
gectgggtat
gcaagcccat
tctoctotgg
aggacgtcag
tccacgaggg

acatcggcaa
gcaaccogga
gtggaaccgg
tgteocectgge
agecacgeeec
gcggtgacga
gogetgttece

actgegcact

tgaggacatc
cggeggegte
cccgeagget
ggetgecate
cggtggegtt
cacctactac
tgcagacacc
gcgcaacctce
ggacaacgac
tgccgagace
ctcecccggag
ggogggagte
gttcgeegge
cttegtececg
ggtcatcggc

ctacatcget

cctagaggte
cggctetece
catcgtgttce
cagcgacaac
catcccegge
cctgatctce
ccgegagete

ccgegegeag

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1935

60
120
180
240
300
360
420
480



accgegggct
ctectegecge
cgetteetge
atccgactct
gtcgccaaga
gcagaggtca
gcgaagatga
cccgagateg
cccgegeteg
aggccctgea
gtccagtgeg
gaggttccca
accgcgaaga
ctgaaggagg
gagacccage
gttgtageecg
aacatcgacg
tgcaagageg
gegetgatce
ttottegtce
acgatcaagc
CCCCECEECe
accttcaacc
atcggegact
ggctgeaace
<210> 6

211> 1935
<212> DNA
213>
<400> 6

tcgaaategt
gcaacaacac
tcgaggtcat
ccggecatega
tgtgcgagge
taaacgcgge
tcaaggacge
gcgagaaget
ccgaccccat
tegettegcee
ccgtcaacge
agaaggtcat
agtgecggcca
ctaccgtcte
tcaagaagga
geggettega
gocaggacga
atgccgacag
tcgoggagga
coggegtecat
cctccaccca
tggagaccct
agttccgege
gcaaggecte

tgtag

cgacgtccac
ccgtaacgac
ccgegacatce
cttcgaaccg
agecggtgcg
cggectgete
tgttageatc
gotecgaggac
gtegggccaag
cgteggetgce
ggccctgtac
catcatcggce
tgacgtcacc
cgacagcaag
gegcatcgag
cgtcgecate
cccctecgte
ggtegtegtt
gcggeegcaag
gggeatcgece
getegtegcce
ggacgtcgac
ccagatcgag

cocgecatggte

Streptococcus constellatus

12/42
geggcatgeeg

atgtacggcg
aagaagaagt
gacggcatca
gacgcecatca
tccaagcacg
cccaccatgc
gecgtetgeg
aaggcagctg
catgaccgeg
aagttcgacg
gCaggececeg
atctacgaga
gaggacctcg
gtcatctacg
gtcgectgeg
gtgtacgega
gtogegegete
gatgtcacca
tacatggttc
gtcaaggacg
cagacaatca
gagaagtgeg

atggacgetg

gegtectget
gaagcctgca
gceccaacct
ccatcgagga
acatcacqtg
gecgecaacca
tetecegoss
acttcatcgg
aggggogtcee
geatgetcete
aacccgtcta
ctggotgcga
agcgcaagat
gecgectceat
aggaggecac
gegecaccgt
tggacttect
goatcgteee
tcaccacceg
gectgggtat
gcaagcccat
tctectetgg
aggacgtcag

tccacgaggg

gagcaacttc
€aaccgegee
ccegetgget
gacctgcgag
gggttcccat
cgtcgaggea
catctactcc
catcggcaag
tgaggacatc
cggeggegte
cccgecagget
ggctgecate
cggtggegtt
cacctactac
tgcagacacc
gcgcaaccte
ggacaacgac
cgecgagacce
ctccceggag
gecgggagte
gttegeegege
cttegtecccg
ggtcatcgge

ctaccteget

540
600
660
120
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1935



atgaaaaata
gagaaccgag
agctgggect
atggacaacg
tacatcggcc
ctgcagatcg
tccteccgea
accatcgagg
accgeggget
ctctegecge
cgettectgce
atccgactct
gtcgccaaga
gcagaggtca
gcgaagatga
cccgagatcg
ccagcgeteg
aggeccctgea
gtccagtgeg
gaggttccca
accgogaaga
ctgaaggagg
gagacccage
gttgcageeg
aacatcgacg
tgtaagageg
gegetgatce
ttettegtee

acgatcaage

agttctatcc
cgatccgeat
ccctcaagge
ccggegtgac
ccatgtccgt
tccatccggg
tccagtggga
agatccacga
tcgaaatcat
gcaacaacac
tcgaggtcat
ccggecatcga
tgtgcgagece
tcaacgegge
tcaaggacgce
gcgagaaget
ctgaccccat
teggtigces
ccgtcaacge
agaaggttat
agtgcggeca
ctaccgtctce
tcaagaagga
gecggottega
gccaggacga
acgccgacag
tcgeggagga
ccggogteat

cctccaccca

gaagaccttc
geogatgggce
gtacgccegag
ccagttccac
cctcgctaag
ccgegacgeg
gecctggtac
cttegteggt
cgacgtccac
ccgcaacgac
ccgegacatce
tttcgagecg
agccggtgeg
cggeotgeote
tgttagcate
getcgaggac
gtgegccaag
cgteggetee
ggccctgtac
catcatcgge
tgacgtcacc
cgacagcaag
gggcatogag
cgtcgeccatce
ccccteegte
ggtegtegtt
gcaggecaag
gggtatcgece
gctegtegece

13/42
gagegegget

accgagetgg
getgecgacg
catgtcggac
accatcaagc
gegttegtec
gagaacgegcg
tacttcggcg
goggcatgog
atgtacggeg
aagaagaagt
ggeggeatcea
gacgccatca
tccaagcacg
cccaccatge
gecgtotecg
aaggeggetg
catgaccgeg
aagttcgacg
gcaggteccg
atatacgaga
gaggacctcg
gtcatctacg
gtecgeectgeg
gtgtacgega
gtcggogece
gacgtcacca
tacatggttc
gtcaaggacg

acatcggtaa
gcaacccgga
geggtacogg
ttteccectgge
ageoacgeeec
goeggtgacga
gogetgttee
actgegeact
gegtooctget
gaagcctgea
gecccaacct
ccgtcgagga
acatcacctg
gcgecaacca
tetgogecee
acttcatcgg
aggggogtce
geatgetcte
agecccgtcta
ctggctgega
agcgcaagat
gotacctcat
aggaggccac
gegecacegt
tggacttect
geatcgtegg
tcactacccg
gecttggeat

gcaagceccat

cctagaggte
cggctctece
catcgtgtte
cagcgacaag
catccccgge
cctgatctce
ccgegagete
ccgegegeag
gagcaacttc
caaccgeget
cccgetgegot
gacctgegag
gggttcccat
cgtcgaggcea
catctactce
catcggcaag
tgaggacatc
cggeggegte
cccgceagget
ggctgecate
cggeggegtt
cacctactac
tgcaagcacce
gcgeaaccte
ggacaacgac
tgccgagacce
ctececggag
geogggogte
gttcgecggt

60
120
180
240
300
360
420
480
540
600
660
120
180
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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cceegeggec tggagaccct ggacgtcegac cagaccatca tctectetgg cttegteccg
accttcaacc agttccgege ccagatcgag gagaagtgeg aggacgtcag ggteategge

atcggegact gcaaggectc ccgtatggtc atggacgetg tccacgaggg ctacatcget

ggctgecaacec tgtag

Q10> 7

211> 286

<212> PRT

<213> Lactococcus garvieae

<400> 7

¥et Ala Gin Glu gal Lys Val Pro Lys ¥8t Pro Gly Ala Pro ¥g| Phe

Gly Lys Trp lle Ser Pro Glu Glu Ser Val Gly Gin Arg Leu Lys Gly
20 25 30

Lys Lys |le Leu Leu Thr Gly Thr Thr Lys Gly Val Gly Arg Val Thr
35 40 45

GIn Glu Leu Leu Cys Ala His Gly Ala Phe Val Cys Gly Ser Gly Arg
50 55 60

Thr Pro Gly Val Ala Ala Ser Val Ala Asp Glu Leu Lys Ala Lys Gly
65 70 75 80

Tyr GIn Ala Ala Gly Met Asp Val Asp Leu Ser Asp Tyr Asp Ala Val
85 90 95

Lys Lys Trp Ygé Glu Glu Cys Ala Glu Leu Met Gly Gly Asp Val

[le
105 110

Val |le Asn Asn Ala Ser His Pro Gly Met Ala Pro Phe Gly Glu Met
115 120 125

Thr Pro Glu Ile Trp Asn Tyr Gly lle Lys Asn Glu Leu Asp Leu Val
130 135 140

Tyr Asn Val Cys Asn Cys Ala Trp Pro Tyr Leu Gin Lys Ala Asp Gly
145 150 155 160

1800
1860
1920
1935
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Ala Ser |le Ile Ile Thr Ser Ser Thr Val Ala Leu GlIn Gly Ser Asn
165 170 175

Ser Pro GIn Ala Gys His Ala Ala Cys Lys Gly Ala Cys Leu Ser Leu
180 185 190

Ala Arg GIn Leu Ala Ala Glu Gly Gly Pro Phe Gly [le Arg Cys Asn
195 200 205

Ser Val Thr Pro Gly Leu Val Trp Thr Glu Ala Met Ser Asn Ile Pro
210 215 220

Lys Glu Met Ala Ser Gly Leu Val Ala Ala GIn Thr Thr Gin Gln Ala
225 230 235 240

Val Asp Pro Met Asp |le Ala Tyr Ala Tyr Leu Phe Leu Ala Ser Asp
245 250 255

Glu Ser Arg Gin lle Thr Ala Ala Asn lle Pro Val Asp Gly Gly Cys
260 265 270

Ala Gly Ala Val Thr Gly Gly Met Gln Gly Glu Ile Glu Val
275 280 285

<210> 8

211> 310

<212> PRT

<213> Bacteroides ovatus

<400> 8
?et Ser Pro His ghe Ala Ser GIn Arg {Bp Ala Ala Lys Glu ?gp Gly

Pro Arg Gin Gly Lys Glu Pro Thr Met Ala GIn Glu Val Lys Val Pro
20 25 30

Lys Met Pro Gly Ala Pro Val Phe Gly Lys Trp [le Ser Pro Glu Glu
35 40 45

Ser Val Gly GIn Arg Leu Lys Gly Lys Lys |le Leu Leu Thr Gly Thr
50 55 60

Thr Lys Gly Val Gly Arg Val Thr GIn Glu Leu Leu Cys Ala His Gly
65 70 15 80
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Ala Phe Val Cys Gly Ser Gly Arg Thr Pro Gly Val Ala Ala Ser Val
85 90 95

Ala Asp Glu Leu Lys Ala Lys Gly Tyr GIn Ala Ala Gly Met Asp Val
100 105 110

Asp Leu Ser Asp Tyr Asp Ala Val Lys Lys Trp Val Glu Glu Cys Ala
115 120 125

Glu Leu Met Gly Gly Ile Asp Val Val |le Asn Asn Ala Ser His Pro
130 135 140

Met Ala Pro Phe Gly Glu Met Thr Pro ?ég [le Trp Asn Tyr ?

ly ly
45 150 60

Val Lys Asn Glu Leu Asp Leu Val Tyr Asn Val Cys Asn Cys Ala Trp
165 170 175

Pro Tyr Leu GIn Lys Ala Asp Gly Ala Ser |le Ile Ile Thr Ser Ser
180 185 190

Thr Val ? Leu Gin Gly Ser Asn Ser Pro GIn Ala gxg His Ala Ala

ly
95 200

Cys Lys Gly Ala Cys Leu Ser Leu Ala Arg GlIn Leu Ala Ala Glu Gly
210 215 220

Gly Pro Phe Gly |le Arg Cys Asn Ser Val Thr Pro Gly Leu Val Trp
225 230 235 240

Thr Glu Ala Met Ser Asn Ile Pro Lys Glu Met Ala Ser Gly Leu Val
245 250 255

Ala Ala GIn Thr Thr GIn GIn Ala Val Asp Pro Met Asp Ile Ala Tyr
260 265 270

Ala Tyr Leu Phe Leu Ala Ser Asp Glu Ser Arg Gln lle Thr Ala Ala
275 280 285

Asn Ile Pro Val Asp Gly Gly Cys Ala Gly Ala Val Thr Gly Gly Met
290 295 300
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Gin Gly Glu Ile Glu Val
305 310

<210> 9

Q211> 287

<212> PRT

<213> Streptococcus constel latus
<400> 9

?et Ala GIn Glu gal Lys Cys Ala Lys ¥8t Pro Gly Ala Pro ¥g| Phe

Gly Lys Trp lle Ser Pro Glu Glu Ser |le Gly GIn Arg Leu Lys Gly
20 25 30

Lys Lys Ile lle Leu Thr Gly Thr Thr Lys Gly Val Gly Lys Val Thr
35 40 45

GIn Glu Leu Leu Cys Ala His Gly Ala Phe Val Cys Gly Ser Gly Arg
50 55 60

Thr Pro Gly Val Ala Ala Ser Val Ala Asp Glu Leu Lys Ala Lys Gly
65 70 75 80

Tyr GIn Ala Ala Gly Met Asp Val Asp Leu Ser Asp Tyr Glu Ala Val
85 90 95

Lys Lys Trp Val Gln Glu Cys Ala Glu Leu Met Gly Gly Asp Val
100 105

lle

110

Val Ile Asn Asn Ala Ser His Pro Gly Met Ala Pro Phe Glu Glu Met
115 120 125

Thr Pro Glu lle Trp Asn Tyr Gly Ile Lys Asn Glu Leu Asp Leu Val
130 135 140

Tyr Asn Val Cys Asn Cys Ala Trp Pro Tyr Leu Lys Glu Ala Glu Gly
145 150 155 160

Gly Ala Ser Ile |le Ile Thr Ser Ser Thr Val Gly Leu GIn Gly Thr
165 170 175

Asn Ser Pro Gln Ala Cys His Ala Ala Ala Lys Gly Ala Cys Leu Ser
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180 185 190

Leu Ala Arg Gin Leu Ala Ala Glu Gly Gly Pro Phe Gly Ile Arg Cys
195 200 205

Asn Ser Val Thr Pro Gly Leu Val Trp Thr Glu Ala Met Ala Asn |le
210 215 220

Pro Lys Glu Met Ala Ser Gly Leu Val Gly Ala GIn Thr Thr Gin Gln
225 230 235 240

Ala |le Asp Pro Met Asp Ile Ala Tyr Ala Tyr Leu Phe Leu Ala Ser
245 250 255

Asp Glu Ala Arg GIn Ile Thr Ala Ala Asn Leu Pro Val Asp Gly Gly
260 265 270

Cys Ala Gly Ala Val Thr Gly Gly Met GIn Gly Glu Ile Glu Gly
275 280 285

210> 10

211> 861

<212> DNA

<213> Lactococcus garvieae

<400> 10
atggcacagg aagtcaaagt ccccaagatg cccggegeac ccgtgttegeg caagtggatce 60

tcceccgagg agtcecgtegg ccagegectg aagggcaaga agatcctget caccggeace 120
accaagggeg tcggeagggt cacccaggag ctgetgtgcg cacacggege cttegtetge 180
ggeteoggec geaccccogg cgtggeagec teegtegeog acgagetgaa ggeccaaggge 240
taccaggecg ccggeatgga cgtogacctg totgactacg acgecgtgaa gaagtggett 300
gaggagtgeg ccgagetcat gggeggeatc gacgtcgtca tcaacaacge gtcccaccce 360
ggcatggece cctteggega gatgaccceg gagatctgga actacggeat caagaacgag 420
ctcgaccteg tctacaacgt ctgcaactge geatggecot acctgcagaa ggcagacgge 480
gectccatca tcatcacctc ctccaccgtc gecctccagg geagcaactc coctcaggee 540
tgtcacgetg cctgeoaaggg cgectgeoctg tecococtggece gecagetege cgetgaggge 600
ggccccttog geatcecgetg caactcegtc accccgggee tggtetggac cgaggeocatg 660

tccaacatcc ccaaggagat ggcaagegge ctggtegeag cccagaccac ccagcagget 120
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gtcgacccga tggacatcge ctacgecctac ctgtteoctgg catccgacga gteccgecag

atcaccgcetg ccaacatccc cgtegacgge ggetgegeeg gegetgtgac cggeggeatg

cagggcgaga tcgaggteta g

210> 11

<211> 933
<212> DNA
<213>

<400> 11
atgagcccge

aaggaaccaa
ggcaagtgga
ctcaccggca
gecettegtet
aaggccaagg
aagaagtege
gegteccace
gtcaagaacg
aaggcagacg
tccccteage
geecgetgage
accgaggeca
acccageagg
gagtcccgece
accggeggcea
210>
211>
Q12>
213

<400>

12
864
DNA

12

attttgegag
ccatggcaca
tcteccecga
ccaccaaggg
geggctooge
gctaccagge
tteagegagts
ccggeatgge
agetcgacct
gegectecat
cctgecacge
goggeccott
tgtccaacat
ctgtcgacce

agatcaccge

tgcagggega

Bacteroides ovatus

ccaaagatgg
ggaagtcaaa
ggagtcegte
cgtcggeagg
CCECAaCCCCe
cgccggeatg
cgecgagete
ccccttegge
cgtctacaac
catcatcacc
tgcctgeaag
cggcatcege
ccccaaggag
gatggacatc
tgccaacatc

gatcgaggtc

Streptococcus constel latus

gctgcaaagg
gtccccaaga
ggccagegee
gtcacccagg
ggcgtggoag
gacgtcgacc
atgggcgeca
gagatgaccc
gtctgeaact
tcctecaccg
ggegectgcee
tgcaactceg
atggcaageg
gcctacgect
cccgtegacg

taa

aagacggeco
tgceeggege
tgaagggcaa
agctgetgte
ccteegtege
tgteotgacta
tcgacgtegt
cggagatctg
gegeatggece
tcggecteca
tgtccctgge
tcaccccggg
geoctggtege
acctgttect

geggctgeec

aagacaagga
accocgtgtte
gaagatcctg
cgcacacggc
cgacgageteg
cgacgecgtg
catcaacaac
gaactacggc
ctacctgcag
gggeageaac
ccgecagete
cctggtetgg
ageccagace
ggcatccgac

cggegetgty

atggcacagg aagtcaaatg cgccaagatg cccggagege cecgtettegg caagtggate

agecccgagg agtcgategg ccagegectc aagggcaaga agatcattcet caccggeace

actaagggeg tcggcaaggt cacccaagag ctgetgtgeg cccacggege cttegtotge

180
840
861

60
120
180
240
300
360
420
480
940
600
660
120
780
840
900
933

60
120
180



ggeteecggte
taccaggccg
caagagtgcg
ggcatggecce
ctcgacctgg
ggcgetteca
goctgecacg
ggeggeccct
atggccaaca
gctatcgacce
cagatcaccg
atgcagggcg
210> 13

<211> 486
g

<400> 13

gtacccecegg
ccggoategga
ccgagetcat
ccttcgagga
tctacaacgt
tcatcatcac
ccgecgecaa
tcggeateeg
tcccgaagga
ccatggacat
cagcgaacct

agatcgaagg

cgtggcoget
cgtegacctg
gggogecate
gatgaccccce
gtgcaactgce
ctcctecacce
gggegeatgc
ctgcaactcc
aatggcatcc
cgectacget
tccegtegac

ctaa

Lactococcus garvieae

20/42
tcecgteggeeg
tccgactacg
gacgtcgtcea
gagatctgga
gettggeegt
gtcggectee
ctgtecctgg
gtcacccecg
gecctegtog
tacctcttec

ggcggetgeg

acgagctgaa
aggccgtgaa
tcaacaacgce
actacggcat
acctgaagga
agggeaccaa
cccgecaget
gectggtgte
gtgcgcagac
tggecteocga
ccggegetgt

ggccaaggge
gaagtgegte
ctcccacecg
caagaacgag
agccgaggge
ctcccegeag
ggcagctgaa
gaccgaggcece
cacccagceag
tgaggetege

gaccgecegc

Met Ala Glu Phe Asp Val Glu Tyr Asp Leu Val Val Val Gly Gly Gly

1 5 10 15

Ala Ser Gly Lys Ser Ala Ala Leu I[le Ala Ala Arg Glu Gly Lys Arg
20 25 30

Val Val Val Leu Glu Lys Met Pro Glu Thr Gly Gly Leu Ser Met Tyr
35 40 45

Ala Glu Gly Thr Ala Ala Phe Glu Ser Ser Ile Gln Asn Glu Leu Gly
50 55 60

Thr Pro Arg Leu Ser Lys Tyr His Phe Pro Thr Lys GIn Glu Giy Ile
65 70 75 80

Glu Lys Phe Met Gly Tyr Ser His Gln Arg Ala Asn Tyr Asp Val Val
85 90 95

240
300
360
420
480
540
600
660
120
180
840
864
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Arg Ala Phe Val Glu Asn Ser Ala Glu Thr Ile Asp Ile Tyr Arg Asp
100 105 110

Leu Gly Val Val Tyr Lys Ala Cys Asp Ile Ala Ala Glu Asp Asp Pro
115 120 125

Asn ? Val Trp Thr Phe His Leu Pro Glu Gly Leu Gly Ala His Cys

(u
30 135 140

Gln Glu Val Leu Leu Asp Ala |le Gin Lys Leu Asp Val Asp |le Phe
145 150 155 160

Thr Ser Thr Pro Ala Lys Glu Leu Ile Ile Glu Asp Gly Ala Val Val
165 170 175

Gly Val Val Ala Glu Ser Asp Gly Glu Pro Leu Arg Val Gly Gly Lys
180 185 190

Ala Val |le Leu Ala Thr Gly Gly Met Gly Ser Ser Pro Glu Arg lle
195 200 - 205

Phe Lys Tyr Ser Trp Phe Ala Pro Ala Ala Tyr Asn Met Asn Thr Leu
210 215 220

Thr Pro Leu GIn Asn Val Gly Asp Gly Leu Asp Leu Ala Leu Ser Ala
225 230 235 240

Gly Ala Asp Pro Thr Tyr Ile Thr Thr Cys Pro |le Leu Ala Ala Gly
245 250 255

Gly Arg Asp Met Thr Met Asp Ser GIn Val Gly Gly Ala Gly Val Asn
260 265 270

Pro Gly Val Trp lle Asn Lys Thr Gly Arg Arg Phe Ala Ala Glu Ser
275 280 285

Val Ala Glu Asn |le Gly Asp lle Gly Thr Tyr Tyr Gly Lys Gln Pro
290 295 300

Gly Gly Val Val Trp Ser Ile Leu Ser Gln Ala Asp Ile Asp Arg Leu
305 310 315 320

Val Ala Glu Gly Ser Glu Ile Ala |le Gly Glu Phe Val Val Tyr His
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325 330 335

Lys Pro Met Glu Arg Leu Pro Ile Glu Leu Glu Ala His Leu Glu Ser
340 345 350

Gly Leu Val Lys Lys Ala Gly Ser Phe Glu Glu Leu Ala Ala Leu lle
355 360 365

Asp Val Pro Val Asp Thr Phe Val Ala Thr Met Ala Asp Tyr Asn Glu
370 375 380

Ala Cys Glu Lys Gly Tyr Asp Asp Ala Phe Met Lys Lys Pro GIn Tyr
385 390 395 400

Leu Arg Pro Met Val Glu Gly Pro Phe Tyr Ala |le Pro Leu Ala Thr
405 410 415

Gly Thr Met Gly Ser Ala Gly Gly lle Arg lle Asn Gly Asn Met GIn
420 425 430

Val Val Asp Ala Asp Tyr Asn Ala lle Pro Gly Leu Tyr Ala Val Gly
435 440 445

Leu Asp Ala Thr Gly Leu Tyr Gly Asp Ser Tyr Asn Met Glu Val Pro
450 455 460

Gly Ala Ala Asn Gly Phe Ala His Thr Ser Gly Arg lle Ala Ala Arg
465 470 475 480

His Ala Ile Ser Thr Met

485
210> 14
<211> 486
<212> PRT
<213> Bacteroides ovatus
<400> 14

¥et Ala GIn Phe ésp Val Glu Tyr Asp %gu Val Val Val Gly ?éy Gly

Ala Ser Gly Lys Ser Ala Ala Leu Ile Ala Ala Arg Glu Gly Lys Arg
20 25 30
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Val Val Val Leu Glu Lys Met Pro Glu Thr Gly Gly Leu Ser Met Tyr
35 40 45

Ala Glu Gly Thr Ala Ala Phe Glu Ser Ser Ile GIn Asn Glu Leu Gly
50 55 60

Thr Pro Arg Leu Ser Lys Tyr His Phe Pro Thr Lys Gln Glu Gly |le
65 10 15 80

Glu Lys Phe Met Gly Tyr Ser His Gin Arg Ala Asn Tyr Asp Val Val
85 90 95

Arg Ala Phe Val Glu Asn Ser Ala Glu Thr Ile Asp Ile Tyr Arg Asp
100 105 110

Leu Gly Val Val Tyr Lys Ala Cys Asp Ile Ala Ala Glu Asp Asp Pro
115 120 125

Asn Glu Val Trp Thr Phe His Leu Pro Glu Gly Leu Gly Ala His Cys
130 135 140

Gln Glu Val Leu Leu Asp Ala lle Gin Lys Leu Asp Val Asp lle Phe
145 150 155 160

Thr Ser Thr Pro Ala Lys Glu Leu Ile Ile Glu Glu Gly Ala Val Val
165 170 175

Gly Val Val Ala Glu Ser Asp Gly Glu Pro Leu Arg Val Gly Gly Lys
180 185 190

Ala Val Ile Leu Ala Thr Gly Gly Met Gly Ser Ser Pro Glu Arg Ile
195 200 205

Phe Lys Tyr Ser Trp Phe Ala Pro Ala Ala Tyr Asn Met Asn Thr Leu
210 215 220

Thr Pro Leu GIn Asn Val Gly Asp Gly Leu Asp Leu Ala Leu Ser Ala
225 230 235 240

Gly Ala Asp Pro Thr Tyr lle Thr Thr Cys Pro |le Leu Ala Ala Gly
245 250 255
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Gly Arg Asp Met Thr Met Asp Ser GIn Val Gly Gly Ala Gly Val Asn
260 265 270

Pro Gly Val Trp |le Asn Lys Thr Gly Arg Arg Phe Ala Ala Glu Ser
275 280 285

Val Ala Glu Asn lle Gly Asp lle Gly Thr Tyr Tyr Gly Lys Gln Pro
290 295 300

Gly Gly Val Val Trp Ser |le Leu Ser Gln Ala Asp lle Asp Arg Leu
305 310 315 320

Val Ala Glu Gly Ser Glu lle Ala Ile Gly Glu Phe Val Val Tyr His
325 330 335

Lys Pro Met Glu Arg Leu Pro Ile Glu Leu Glu Ala His Leu Glu Ser
340 345 350

Gly Leu Val Lys Lys Ala Gly Ser Phe Glu Glu Leu Ala Ala Leu Ile
355 360 365

Asp Val Pro Val Asp Thr Phe Val Ala Thr Met Ala Asp Tyr Asn Glu
370 375 380

Ala Cys Glu Lys Gly Tyr Asp Asp Ala Phe Met Lys Lys Pro Gln Tyr
385 390 395 400

Leu Arg Pro Met Val Glu Gly Pro Phe Tyr Ala Ile Pro Leu Ala Thr
405 410 415

Gly Thr Met Gly Ser Ala Gly Gly |le Arg |le Asn Gly Asn Met GIn
420 425 430

Val Val Asp Ala Asp Tyr Asn Ala Ile Pro Gly Leu Tyr Ala Val Gly
435 440 445

Leu Asp Ala Thr Gly Leu Tyr Gly Asp Ser Tyr Asn Met Glu Val Pro
450 455 460

Gly Ala Ala Asn Gly Phe Ala His Thr Ser Gly Arg lle Ala Ala Arg
465 470 475 480

His Ala lle Ser Thr Met
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485
210> 15
211> 487
<212> PRT
<213> Streptococcus constellatus
<400> 15
¥et Ala Glu Phe ésp Val Glu Tyr Asp %gu Val Val Val Gly ?éy Gly

Ala Ser Gly Lys Ser Ala Ala Leu Ile Ala Ala Arg Ala Gly Lys Ser
20 25 30

Val Val Val Leu Glu Lys Met Pro Glu Thr Gly Gly Leu Ser Met Tyr
35 40 45

Ala Glu Gly Thr Ala Ala Phe Glu Ser Ser |le Gln Lys Glu Leu Gly
50 55 60

Thr Pro Arg Leu Ser Lys Tyr His Phe Pro Thr Lys GIn Glu Gly Val
65 70 15 80

Glu Lys Phe Met Gly Tyr Ser His GIn Arg Ala Ser Tyr Asp Val Val
85 90 95
Arg Ala Phe Val Glu Asn Ser Ala Glu Thr lle Asp lle Tyr Arg Glu
100 105 110

Leu Gly Val Val Tyr Lys Thr Cys Asp |le Ala Ala Glu Asp Asp Pro
115 120 125

Ser Glu Val Trp Thr Phe His Leu Pro Glu Gly Leu Gly Ala His Cys
130 135 140

Gln Glu Val Leu Leu Asp Ala tle GIn Lys Leu Asp Val Asp lle Phe
145 150 155 160

Thr Ser Thr Pro Ala Lys Glu Leu Ile lle Glu Asp Gly Lys Val Val
165 170 175

Gly Val Val Ala Glu Ser Asp Gly Glu Pro Leu Arg Val Gly Gly Lys
180 185 190



Ala Val Ile Leu Ala Thr Gly
195

Phe Lys Tyr Ser Trp Phe Ala
210 215

Thr Pro Leu GIn Asn Met Gly
225 230

Gly Ala Asp Asp Thr Ala |le
245

Gly Arg Asp Met Thr Met Asp
260

Pro Gly Val Trp lle Asn Lys
275

Val Ala Glu Asn lle Gly Asp
290 295

Gly Gly lle Val Trp Ser lle
305 310

Val Asn Glu Gly Ser Glu Ife
325
Lys Pro Met Glu Arg Leu Pro
340

Gly Leu Val Lys Lys Ala Asp
355

Asp Val Pro Ala Gly Ala Phe
370 375

Ala Cys Glu Lys Gly Tyr Asp
385 390

Leu Arg Ala Glu Thr Gin Ala
405

26/42
Gly Met Gly Ser Asn Pro Asp Arg lle
200 205

Pro Ala Ala Tyr Asn Met Asn Val Leu
220

Asp Gly Leu Asp Leu Ala Leu Ser Ala
235 240

Thr Thr Cys Pro lle Leu Ala Ala Gly
250 255

Ser GIn Val Gly Gly Ala Gly Val Asn
265 270

Ser Gly Lys Arg Phe Cys Ala Glu Ser
280 285

[le Gly Thr Tyr Tyr Gly Lys Gin Pro
300

Leu Ser Gln Ala Asp lle Asp Arg Leu
315 320

Ala Ile Gly Glu Phe Val Val Tyr His
330 335

Ile Glu Leu Asn Ala His Leu Glu Ser
345 350

Cys Phe Glu Glu Leu Ala Glu Lys Met
360 365

Val Asp Thr Met égg Ala Tyr Asn Glu

Asp Ala Phe Met Lys Lys Pro Glu Tyr
395 400

Pro Phe Tyr Ala |le Pro Leu Ala Thr
410 415
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Gly Thr Met g£5 Ser Ala Gly Gly Ile Lys |le Asn Gly Asn Met GIn

425

430

Val |le Asp Ser Asp Ala Asn 228 [le Pro Gly Leu Tyr Ala Val Gly

435

445

Leu Asp Ala Thr Gly Leu Igg Gly Asp Ser Tyr Asn Met Glu Val Pro

450

465

470

His Ala Leu Ser Thr Met Glu
485

<210>
<2115
212>
213>

<400>

atggcagaat
totgcagege
gagaccggag
aacgagctcg gcaccccgeg
gagaagttca
gagaactccg
gacatcgeceg
ggocgeccatt
acctccacce
gagtctgacg
atggegctcca
atgaacaccc
ggecgeagace
accatggact
ggcaggeget

ggcaagcage

16

1461

DNA

Lactococcus garvieae

16

tcgatgttega gtatgatett

tgatcgecge cegtgaggge
gectctecat gtacgecgaa
tctttecaag
tgggctacag ccatcagege
cagagaccat cgacatctac
cagaggacga ccccaacgag
gccaggaagt cctgctegac

ccgccaagga getcatcate

gegageccct gegegtegee
geccggageg catcttcaag
tcaccceget geagaacgte
ccacctacat caccacctge
cccaggtogg cggegeggee
tcgeggeega gtecgttgee

cegeeggegt ggteoteggtece

gttgtegtte
aagegegteg
ggcaccgetg
taccacttcc
gcgaactacg
cgcgaccteg
gtctggacct
gecatccaga
gaggacgecyg
ggcaageccg
tacagetggt
ggcgacgece
ccgattctoeg
gtcaaccceg
gagaacatcg

atcctectece

460

Gly Ala Ala Asn Gly Phe Ala His Thr Ser S;g Arg lle Ala Ala Arg

gaggaggege
tggtgetega
ccttegagtc
cgaccaagoa
acgtcgtccg
gegtegteta
tccatctgec
agctcgacgt
ctgtegtegg
ttatcctgge
tcgeececge
tcgacctege
Ccagcageceg
gegtgtggat
gcgacategg
aggcggacat

480

ctctggaaag
gaagatgcce
ctctattcag
ggagggcate
cgetttegtt
caaggcctge
cgagggecte
cgacatcttc
tgtcgtegea
aaccggcgec
tgcctacaac
cctctecgeg
ccgtgacatg
caacaagacc
aacctactac

cgacegtetg

60
120
180
240
300
360
420
480
540
600
660
120
780
840
900
960



gtegocgage
cgecteccta
ttcgaggage
gactacaacg
ctecgeeccga
totgetggeg
attcccggte
atggaggttc
cacgegatct
15
%1%

<400> 17
atggcacaat

17
1461
DNA

tctgeoagege
gagaccggag
aacgagctcg
gagaagttca
gagaactccg
gacatcgeog
ggegeccatt
acctccaccc
gagtctgacg
atggegctcca
atgaacaccc
ggogeagace
accatggact
ggcaggoeget

ggcaagcage

28/42

gttccgagat cgegategege gagttegteg

tcgagetcga
tcgcagecct
aggcatgcega
tegtcgagee
gecatccgeat
tctacgeggt
ccggegeage

ccactatgta

tcgatgttea
tgatcgecge
gectctecat
£Cacccegeg
tgggctacag
cagagaccat
cagaggacga
gccaggaagt
ccgoccaagga
gcgageccct
gcccggageg
tcaccceget
ccacctacat
cccaggtegg
tcgeggecga

ccggeggegt

ggctcatecte
cattgacgtg
gaagggctac
tcccttetat
taacggcaac
cggtetggac
aaacggtttc

g

Bacteroides ovatus

gtatgatett
ccgtgagggc
gtacgccgaa
tectttccaag
ccatcagegce
cgacatctac
ccccaacgag
cctgetegac
gctcatcate
gegegtegge
catcttcaag
gcagaacgtce
caccacctge
cggegegeec
gtcegttgee
ggtetggteo

gagtccggee
cctgtagaca
gacgacgect
geccatcecte
atgcaggtcg
gecacgggte

gcccacacct

gttgtegttg
aagcgegteg
ggcaccgetg
taccacttce
gcgaactacg
cgcgaccteg
gtctegacct
gccatccaga
gaggaagecg
ggcaaggcceg
tacagctggt
ggcgacggee
cogattcteg
gtcaaccceg
gagaacatcg

atcctectcee

tgtaccacaa
tggtgaagaa
ccttegtege
ttatgaagaa
tggctaccgg
tcgacgecga
tctacggega

ccggacgeat

g£aggagecec
tggtgctega
ccttcgagte
cgaccaagca
acgtcgtecg
gegtegtceta
tccatctgee
agctcgacgt
ctgtegtegg
ttatcctgge
tcgecccege
tcgacctege
cagcagecee
gogtgtegat
gcgacategg
aggcggacat

gecgatggag
gectgecage
aactatggcc
gceccagtac
caccatgggt
ctacaacgcce
ttcctacaac

cgccgaocege

ctctggaaag
gaagatgcce
ctctattcag
geagggcate
cgetttegtt
caaggectge
cgagggectce
cgacatctte
tgtcgtegea
aaccggegec
tgectacaac
cctecteegeg
ccgtgacatg
caacaagacc
aacctactac

cgaccgtetg

1020
1080
1140
1200
1260
1320
1380
1440
1461

60
120
180
240
300
360
420
480
540
600
660
120
180
840
900
960



gtggccgagg
cgcctececta
ttcgaggage
gactacaacg
ctccgeecga
tetgetggeg
attcccggte
atggaggttc
cacgcgatct
<210>
2115
315

<400> 18
atggotgagt

18
DNA

tcegeggeet
gagacggece
aaggaactcg
gagaagttca
gagaattccg
gacatcgccg
ggcgeccact
acctccacgce
gagtccgacg
atgggetcga
atgaacgttc
ggcgcagatg
accatggatt
ggcaagcget

ggcaagcage

1464

gttccgagat
tcgagetcega
tcgcagecct
aggcatgcega
tegtcgagge
gcatccgceat
tctacgegegt
ccggegoage

ccactatgta

tcgatgttga
tgatcgegec
gectgtecat
gtacccceeg
tgggatacag
ctgagaccat
cagaggacga
gecaggaggt
ccgocaagga
gagagecget
accocgaccg
tgaccceget
acacggccat
cccaggtcegg
tetgegecga
ccggeggeat

cgcgateggce
ggcteatcte
cattgacgtg
gaagggctac
tcccttetat
taacggcaac
cggtetggac
aaacggttte
g

Streptococcus constel [atus

gtacgacctg
tcgegeeggce
gtacgccgag
tctgagcaag
tcaccagcge
cgacatctac
tcccagegag
tetgctegac
gctgattate
gegegteggce
catcttcaag
gcagaatatg
caccacctge
cggcgeagege
atcecgtegee

cgtgtggtece
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gagttegteg
gagtceggee
cctgtagaca
gacgacgect
gecatcccte
atgcaggteg
gccacgeggtce

gecccacacet

gtegtegteg
aagagegteg
gggaccgegs
taccatttcc
gcgagctacg
cgegagetgg
gtetggacct
gccatccaga
gaggacggca
gecaagegccy
tacagctggt
gE8CLACELCT
ccgatttteg
gtcaaccceg
gagaacatcg

atcctctecee

tgtaccacaa
tggtgaagaa
ccttegtege
ttatgaagaa
tggctaccgg
tcgacgecga
tctacggcga

cocggacgeat

gcggeegecec
tegttetega
cgttcgagtce
ccacgaagea
acgtggtgeg
gegtecgtecta
tccacctgee
agctcgacgt
aggtogteag
tcatcctege
tcgecccecge
ttgatctgge
cggctggcee
gogtgtegat
gcgacategg

aggecgacat

gecgatggag
ggctggeage
aactatggcec
gccccagtac
caccatgggt
ctacaacgcc
ctcctacaac

CgCGgeceoge

atccggcaag
gaagatgcce
ttccattcag
agagggegte
cgecttegtg
caagacctgc
cgaggegcctce
ggacatcttc
cgtegteggce
gacCcgeceec
tgcctacaac
cctgtecgea
ccgtgacatg
caacaagtcc
cacctactac

cgaccgectg

1020
1080
1140
1200
1260
1320
1380
1440
1461

60
120
180
240
300
360
420
480
940
600
660
120
180
840
900
960



gtcaacgagg
cgectaccca
ttcgaagage
gectacaacg
ctgegtgeeg
tctgeeggeg
atccceggee
atggaggttc
cacgccctet
<210>
Q211>
315

<400>

19
22
PRT

19

1

gctecgaaat
tcgagetcaa
tggctgagaa
aggegtgega
agacccaggce
gcatcaagat
tgtacgetgt
CCEECLCCEC

ccacgatgga
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cgccatcgge gagttegteg
tgegeacctg gagtecggee
gatggacgtt cccgecggeg
gaagggetac gacgacgect
cceccttetac gecatceect
caacggcaac atgcaggtca
geggectggat gecaccggee
taacggettt geccacacct

gtaa

Lactococcus garcieae

Asn Leu Glu Val Glu Asn

<210>
Q211>
212>
213>

<400>

20
10
PRT

20

?he Asp Glu Pro gal Tyr Pro GIn Ala Glu

<210>
WARD
212>
213>

<400>

21
16
PRT

21

20

Lactococcus garcieae

10

Lactococcus garcieae

tgtaccacaa
tggtcaagaa
ccttegtaga
tcatgaagaa
tggcaacgge
tcgattecga
tgtacggega

ccggeegeat

gcccatggag
ggccgactge
caccatgaac
gceccgagtac
caccatgggc
cgcgaacccee
ctcctacaac

tgcggeacge

Met Lys Asn Lys ghe Tyr Pro Lys Thr Ege Glu Arg Gly Tyr {ée Gly

?la Ser Arg Met gal Met Asp Ala Val His Glu Gly Tyr [le ?éa Gly

10

1020
1080
1140
1200
1260
1320
1380
1440
1464
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210> 22
Q211> 17
<212> PRT
<213> Lactococcus garcieae

<400> 22

?Iy Tyr lle Gly ésn Leu Glu Val Glu ?gn Arg Ala lle Arg ?gt Pro

Met

210> 23

Q211> 31

<212> DNA

<213> Artificial sequence

<220>
<223> E1-N-terminal-31primer

<220>

<221> misc_feature

222> (11).. (11)

<223> n stands for inosine

<220>

<221> misc_feature

222> (14).. (14)

<223> n stands for inosine

<220>

<221> misc_feature

<222> (20).. (20)

<223> n stands for adenine, guanine, cytosine or thymine

<220>

<221> misc_feature

222> (26).. (26)

<223> n stands for adenine, guanine, cytosine or thymine

<400> 23
tgaagaataa nttntayccn aaracnttyg a

210> 24

Q211> 37

<212> DNA

<213> Artificial sequence

<2205
<223> E1-N-terminal-37 primer



<220>
221>
<2227
223>

<220>
<2215
<222>
223>

<2207
221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
221>
<2225
<223>

<400>

32/42

misc_feature
an..atn

n stands for inosine

misc_feature
(14).. (14)
n stands for inosine

misc_feature
(20). . (20)
n stands for inosine

misc_feature
(26) .. (26)
n stands for inosine

misc_feature
(35).. (35) _ _
n stands for adenine, guanine, cytosine or thymine

24

tgaagaataa nttntayccn aaracnttyg arrgngg 37

<2107
211>
212>
Q213

<220>
223>

<220>
221>
<222>
<223>

<220>
Q221>
222>
223>

<400>

25

32

DNA

Artificial sequence

E1-N-terminal-F32 primer

misc_feature
21).. (21) _ _ _
n stands for adenine, guanine, cytosine or thymine

misc_feature
@n..@n ' , _
n stands for adenine, guanine, cytosine or thymine

25

atgaagaata agttttaycc naaracntty ga 32

<210>
211>
212>
213>

26
38
DNA
Artificial sequence



<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

E1-internal-RP1 primer

misc_feature
(24) .. (24)

n stands for adenine, guanine, cytosine or thymine

misc_feature
(33).. (33)

n stands for adenine, guanine, cytosine or thymine

26

33/42

cctgcaatat aaccttcatg tacngertcc atnaccat

<210>
Q211>
<212>
<213>

<220>
<223>

<400>

27

30

DNA

Artificial sequence

pUC19-FP-1 primer
27

acacaggaaa cagctatgac catgattacg

<210>
211>
212>
<213>

<220>
<223>

<400>

28

30

DNA

Artificial sequence

pUC19-RP-1 primer
28

agetggegaa agggggatgt getgeaagge

<210>
<2115
212>
<213>

<220>
<223>

<400>

29

30

DNA

Artificial sequence

pUCT19-FP-2 primer
29

atgattacgec caagcttgea tgcectgoagg

<210>
<2115
212>

30
30
DNA

38

30

30

30
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<213> Artificial sequence

<2207
<223> pUC19-RP-2 primer

<400> 30
ccagtcacga cgttgtaaaa cgacggecag

<210> 31

211> 34

<212> DNA

<213> Artificial sequence

<220>
<223> E1-RACE-N-P1 primer

<400> 31
atgecggatcg cteggtteotc gacctectagg ttac

210> 32

211> 33

<212> DNA

213> Artificial sequence

<220>
<223> E1-RACE-RP2-1 primer

<400> 32
atcgaggaga agtgcgagga cgtcagggte atc

<210> 33

Q211> 31

<212> DNA

<213> Artificial sequence

<220>
<223> E1-RACE-N-P2 primer

<400> 33
ttctegacct ctaggttacc gatgtageeg ¢

210> 34

Q11> 32

<212> DNA

<213> Artificial sequence

<220>
<223> E1-RAGE-RP2-2 primer

<400> 34
acgtcagggt catcggecatc ggogactgea ag

30

34

33

31

32



<210> 35

211> 34

<212> DNA

<213> Artificial sequence

<2207
<223> El1-conf-NP primer

<400> 35
tgcocggtgea atggetgaca tcatgttcaa cotg

<210> 36

Q211> 34

<212> DNA

<213> Artificial sequence

<220>
<223> E1-conf-CP primer

<400> 36
tccteccateg ttecctccaat cagtaagaca cgeg

210> 37

211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> EI1-FP primer

<400> 37
ctacatcggt aacctagagg tecg

<210> 38

Q211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> E1-RP primer

<400> 38
cegtgetget tgatggtett tge

<210> 39

Q211> 21

<212> DNA

<213> Artificial sequence

<220>
<223> Gar-16S-Ribo—FP primer

<400> 39

35/42

34

34

23

23



tgegtagata tatggaggaa ¢

210> 40

Q211> 21

<212> DNA

<213> Artificial sequence

<220>
223> Gar-16S-Ribo-RP primer

<400> 40
cttatctcta aggatagcac g

210> 41

211> 30

<212> DNA

213> Artificial sequence

<220>
<223> exp.E1 pet F Nde primer

<400> 41
agctcatatg aagaacaagt tctatccgaa

210> 42

11> 33

<212> DNA

<213> Artificial sequence

<220>
<223> exp. E1 pet His primer

<400> 42
aatcgaattc ctacaggttg cagccagega tgt

210> 43

211> 33

<212> DNA

213> Artificial sequence

<2207
<223> RACE-N-P3-1

<400> 43
atggagatag tgcogetgge aaggcaacgg cac

210> 44

Q211> 33

<212> DNA

213> Artificial sequence

<220>

36/42

21

21

30

33

33



<223>
<400>

RACE-N-P3-2
44

tcaacgaaga ctcgatttga gcgagaggeg agg

<210>
Q211>
212>
213>

<220>
<223>

<400>

45

32

DNA

Artificial sequence

E1-Bub-N-P1
45

acggtggaac cggeatcgtg ttcatggaca ac

<210>
211>
212>
213>

<2207
<223>

<400>

46

31

DNA

Artificial sequence

E1-Bub—N-P2
46

gogtgaccca gttccaccat gteggactgt ¢

<210>
211>
<212>
<213>

<220>
<223>

<400>

47

33

DNA

Artificial sequence

RACE-C-P3-1
47

gacatcccgt tcgagecgecag gatcacccat gag

<210>
2115
212>
<213>

<220>
<223>

<400>

48

33

DNA

Artificial sequence

RACE-C-P3-2
48

aggatcaccc atgagcgcat cgctatcatg gac

<210>
211>
212>

49
32
DNA

37/42

33

32

31

33

33
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<213> Artificial sequence

<220>
<223> E1-Bub-C-P1

<400> 49
catcgetctt gcagtegttg tccaggaagt cc 32

<210> 50

211> 33

<212> DNA

<213> Artificial sequence

<220>
<223> E1-Bub-C-P2

<400> 50
ttetccagga agtccatcge gtacacgacg gag 33

<210> 51

Q211> 13

212> PRT

<213> Lactococcus garvieae

<220>

<221> MISC_FEATURE

222> (12)..(12)

<223> Xaa stands for isoleucine or leucine

<400> 51

{hr Pro Gly Val éla Ala Ser Val Ala ?gp Glu Xaa Lys

<210> 52

Q11> 9

212> PRT

<213> Lactococcus garvieae

<400> 52

?et Pro Gly Ala gro Val Phe Gly Lys

210> 53

Q11> 9

<212> PRT

<213> Lactococcus garvieae

<220>
<221> MISC_FEATURE
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222> (2).. 4
223> Xaa stands for isoleucine or leucine

<400> 53
%ys Xaa Xaa Xaa Ehr Gly Thr Thr Lys

<210> 54

211> 18

<212> PRT

<213> Lactococcus garvieae

<220>

<221> MISC_FEATURE

222> (5).. (6)

223> Xaa stands for isoleucine or leucine

<400> 54
¥a| Thr Gln Glu éaa Xaa Cys Ala His $6y Ala Phe Val Cys ?éy Ser

Gly Arg

<210> 55

Q211> 11

<212> PRT

<213> Lactococcus garvieae

<220>

<221> MISC_FEATURE

222> (2).. (@)

<223> Xaa stands for isoleucine or leucine

<400> 55

Irp Xaa Ser Pro glu Glu Ser Val Gly ?An Arg

<210> 56

211> 8

<212> PRT

<213> Lactococcus garvieae

<400> 56
?Ia Gln Glu Val %ys Val Pro Lys
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<210> 57

Q211> 44

<212> DNA

213> Artificial sequence

<220>
<223> E2-invitroTS-FP1

<400> 57
actttaagaa ggagatatac caatggcaca ggaagtcaaa gtcc

<210> 58

211> 28

<212> DNA

<213> Artificial sequence

<220>
<223> E2-invitroTS—RP

<400> 58
ctagacctcg atctcgeoct geatgecg

210> 59

211> 85

<212> DNA

<213> Artificial sequence

<220>
<223> Universal-Primer

<400> 59
gaaattaata cgactcacta tagggagacc acaacggttt ccctctagaa ataattttgt

ttaactttaa gaaggagata tacca

<210> 60

Q211> 28

<212> DNA

<213> Artificial sequence

<220>
223> exp.US2 pet F Nde

<400> 60
tatacatatg gcacaggaag tcaaagtc

<210> 61

Q211> 32

<212> DNA

<213> Artificial sequence

<220>

44

28

85

28



<223>
<400>

exp. US2 pet
61

aatcgaattc ctagacctcg atctcgecct ge

<210>
Q211
212>
213>

<220>
<223>

<400>

62

28

DNA

Artificial sequence

exp. US3 F primer
62 :

tatacatatg gcagaattcg atgttgag

<210>
211>
212>
213>

<220
<223>

<400>

63

32

DNA

Artificial sequence

exp. US3 R primer
63

ccgcaagett ctacatagtg gagatcgegt gg

<210>
2115
212>
213>

<220>
<223>

<400>

64
28
DNA
Artificial sequence

exp.US1 F primer
64

tatacatatg ttcaagggtc cacagggc

<210>
Q11>
212>
213>

<220>
<223>

<400>

getcgaattc ttagtgetge tgtgectttt cag

210>
Q211>
212>

65
33
DNA
Artificial sequence

exp. US1 R primer
65

66
30
DNA

41/42

32

28

32

28

33



213>

<2207
<223>

<400>

Artificial sequence

exp.DS1 F primer
66

atatacatat gcaggatatg gacttcatgg

<2107
AP
212>
213>

<2207
<223>

<400>

67

32

DNA

Artificial sequence

exp.DS1 R primer
67

gectegaattec tcatagtgac atcagegete cc

<2107
Q211>
212>
213>

<2207
<223>

<400>

68

31

DNA

Artificial sequence

exp. E2 pet His primer
68

aatcgaattc gagacctcga toctcgecotg ¢

<210>
Q211>
212>
<213>

<2207
<223>

<400>

69

32

DNA

Artificial sequence

exp. E3 R His primer
69

ccgcaagett gtacatagtg gagatcgegt gg

42/42

30

32

31

32



