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MBHB0O1-662R

{555}

ctg
Leu

gge
Gly
20

tha

Leu

gaa
Glu

[={aled
Thr

cag
Gln

gtt
Yal
100

gty
Val

cag

goa
ala

acy
Thr

ctyg
Leu

ace
Thr

ggt
Gly

tta
Len
85

ata
Ile

ace
Thr

tta

Tttt
Phe

ace
Thzr

gat
Asp

gt
Gly

tra
Len
7¢

ggi
Gly

ggc
Gly

gao
Asp

gta

(19)

SEQUENCE LISTING

PatentIn version 3.0

aty
Met

ggc
Gly

atg
Met

acg
Thr
55

ata
Ils

tgt
Cys

agt
Gly

ooy
Preo

cag

tta
Leu

atg
Met

geg
Ala
40

cot
Aryg

cag
Gln

att
Ile

acg
Thr

gas
Glu
129

goy

agc
Ser

ttyg
Leu
25

999
Gly

tta
Leu

gac
Gly

ggt
Gly

tte
Phe
105

atg
Met

gaan

uge
Gly
10

aac
Asn

tta
Leu

ggt
Gly

aca
Thx

tta
Leu
ae

tgg
Trp

aat
Asn

toe

gaa
Glu

ctyg
Leu

aat
Asn

gaa
Glu

cog
Pro
75

gge
Gly

caa
Gln

gta
Val

att

ety
Ieu

aca
Thr

tea
Ser

gty
Val
&0

gtt
Val

gte
val

cag
&lo

gt
Arg

age

gcyg
Ala

agca
Thr

aat
Asn
45

act
Thr

gtg
val

age
Thr

gtg
val

att
Ile
125

ttt

gty
Val

cgh
Axg
30

att
Ile

teca
Sar

gt
val

gag
Glu

gtg
val
110

aac
Asn

tte

gaa
Glu
15

[a]=1-0

Gln

ctg
Leu

gaa
Glu

gge
Gly

col
Pro
95

aat
Asn

feleted
Pro

ace

JP 2006-519586 A 2006.8.31

cot
Pro

tgy
Trp

acy
Thr

gkt
val

gygc
Gly
80

gk
Alz

tta
Leu

cag
His

aga

Identification of Actinobazcillus actinomycetemcomitans Antigens for
Treatment, and Menitoring of Pericdontal Digeases

48

26

144

192

240

288

336

432

10

20

30
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Val Ile Pro

130

tta acc atg
Leu Thr Met

145

ctg gocg

gaa

Leu Ala Glu

gog gaa
Ala Glu

210>
<2131i>
<21E>
<213>

<400>

cge
Arg

2
185
PRT

Pro

cge
Brg

aaa
Lys

gtg
Val
180

Leu

tgg
Trp

ctyg
Teu
165

oo
Pro

Val

tte
Fhe
150

got
Gly

gte
val

Gln Ala
135

cgt gat
Arg Asp

acc gat
Thr Asp

gge goec
Gly Ala

!

Glu

gca
ala

got
Ala

aat
Asn
1858

(20)

Ser Ile Ser Phe FPhe

140

ttt tge gaa gaa gaa

Phe Cys
155

tat geg
Tyxr Ala
1ro

gacgt

Actincbacillus actinomycetemcomitans

2

Ser Asp Trp Leu Ala

1

Ser Rsn Ala

Ser Pro

Pro Ile
50

Ala Gln
65

Gly Asp

Gln Bla

Pro Gln

Val Ile

130

Leu Thr
145

Glu

35

Lys

Gln

Val

Ala

Ala

115

Fro

Met

Gly

20

Leu

Glu

Thr

Gln

Val

100

Val

Pro

Axg

3

Thr

Lau

Thr

GLy

Leu

85

Ile

Thr

Leu

Trp

Phe

Thx

Asp

Gly

Leu

70

Gly

Gly

Asp

Val

Fhe
150

Met Leu

Gly Met

Met Ala
40

Thr Arg
55

Ile Gln

Cys Ile

Gly Thr

Pro dlu
120

Gln Ala
135

Brg Asp

Ser

Lew

Gly

Leu

Gly

Bly

Phe

105

Met

Glu

2la

Gly Glu
10

Bsn Leu

Leu Asn

Gly Glu

Thr Pro

75

Leu Gly

20

Trp Gln

Asn Val

Ser Ile

Phe Cys
155

Glu

ttg
Leu

Lau

Ser

Val

&0

Val

val

Gln

Arg

Ser

140

Glu

Glu

ctg
Leu

Ala

Thr

Asn

45

Thr

Val

Thr

Val

Ile

125

Phe

Glu

Glu

gaa
Glu

Val

Arg

30

Ile

ser

Val

Glu

Val

11ie

Asn

FPhe

Glu

Thr

aay
Lys

caz
Gln
175

Glu

15

Gln

Leu

Glu

Gly

Pro

85

Asn

Pro

Thr

Lys

JP 2006-519586 A 2006.8.31

Arg

aga
Arg
160

atg
Met

Pro

Trp

Thr

Val

Gly

80

Ala

Leu

His

Arg

Arg
160

480

528

560

10

20

30
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(21)

JP 2006-519586 A 2006.8.31

Leu Ala Glu Lys Leu Gly Thr Asp Ala Tyr Ala Leu Leu Glu Gln Met

165

Alz Glu Arg Val Pro Val Gly Ala Asn

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

<220>
<2zZl>
<222>

<400>
tgt gat
Cys hAsp
T

aat ccg

Asn Fro

cgt ttg
Arg Lew

att gat
Ile Asp

gte atg
Val Met
65

cat cco
Ris Pro

cCg geg
Pro Ala

ttg ggg

3
573
DA

180

185

170

Actinobacillus actincomycetemcomitans

cos

(L)..{(573)

3
aca
Thr

cge
Arg

ggc
Gly
35

trg
Len

ago
Ser

ggc
Gly

aat
Asn

ttg

Len Gly Leu

gaa ggc

115

aaa

Glu Gly Lys

130
gcg tta
Ala Leu
145

age gga

cge
Arg

coyg

gac
Asp

cog
Pro
20

aat

Agn

age
Ser

gat
Asp

gtg
Yal

att
Tle
100

atg
Met

atc
Ila

ceg
Pro

gcg

altt
Tle
5

teg
Ser

tee
Ser

g9t
Gly

gaa
Glu

ctg
Leu

atc
Tle

gta
Val

gty
Val

aat
Asn

gcyg

gaa
Glu

a&aT
Asn

tte
Phe

oy
Pro

atg
Met

gy
Ala

ggt
Gly

cac
His

ttg
Leu

atg
Met
150

cgt

cgl
Arg

gat
Asp

ege
Arg

aaa
Lys
55

att
Ile

cti
Leu

tgy
TEp

gte
Val

gaa
Glu
135

att
Ile

cog

tat
Tyx

faa
Lys

gta
Val
40

gasa

Glu

ate
Ile

goo
Ala

oy
Let

acc
Thr
129

ttht
Phe

ate
Ile

tac

ctyg
Leu

att
Tie
z5

btk
Phe

gaa
Glu

ggt
Gly

aocy
The

gac
Agp
105

gec
Ala

tac
Tyr

gge
Gly

agc

gat
fay:ied
10

aat

Asn

cgt
Bryg

gty
Val

gat
Asp

act
Thr
30

ggyg
Gly

cat
His

aat
Asn

goc
Ala

agc

gaa
Glu

gge
Gly

gaa
Glu

teg
Ser

gac
Asp
5

tty

Len

cygt
Arg

cgh
Arg

toe
Ser

ttg
Leu
155

ogc

999
Gly

geoc
Ala

cat
His

geg
Ala
a0

gaa

Giu

gaa
Glu

tet
Ser

ate
Ile

ggc
Gly
140

agt
Ser

aaa

cta
Leu

aca
Thr

teo
Ser
45

cag

Gin

fafetel
Ala

tea
Ser

Lot
Sexr

gac
Bsp
128

aaz
Lys

tte
Pha

gac

atg
Ile

att
Ile
30

geo

Ala

ttg
Len

tte
Phe

gta
Val

ttg
Leu
110

cca
Pro

tta
Leu

gaa
Glu

gca

175

tee
Sen
15

gat
Asp

act
Pro

gaa
Gzlu

ttt
Phe

aaa
Lys
95

geg
Ala

gge
Gly

cog
Bro

gty
Val

aaa

che
Leu

atg
Val

tac
Tyx

teg
Ser

tta
Leu
80

ctyg

Leu

oyt
Arg

togg
Trp

tta
Leu

tta
Leu
160

tao

48

96

144

182

240

288

336

432

528

10

20

30
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(22)

Ser Gly Pro Ala Ala Brg Pro Tyr Ser Ser Arg Lys Rsp Ala

165

170

aag aac caa caa aat goo gttt geoe age cge att gak gag gac
Lys Asn Gln Glan Asn Ala Val ala Ser Arg Ile Asp Glu Asp

<210
<211>
—2l2>

<EZ13>

<400>

4

181
PRT
Actinobacillus actinomycetemcomitans

4

Cys Bsp Thr

1

Asn

Arg

Ile

Yal

65

His

Pro

Leu

Glu

Ela

145

Ser

Lys

Pro

Leu

Asp

Met

Pro

Bla

Gly

Gly

130

Lew

Gly

Asn

Arg

Gly

35

Ten

Ser

Gly

RsEn

Leu

115

Lys

Arg

Pro

Gln

is0

Asp

Bro

20

Agn

Ser

Asp

Val

Tle

100

Met

Ile

Pro

Ala

Gln
180

Ile

Ser

Ser

Gly

Glu

Leu

33

1le

val

¥al

BB

Bla

165

Asn

Glu

Asn

Fhe

Pro

Met

TR

Ala

GlLy

His

Leu

Met

150

Aryg

ala

Rry

BED

Ary

Lys

55

1le

Leuw

Tre

Val

Glu

135

Tle

Pra

Val

Tyr

Tyvs

Yal

40

Giu

Tle

Ala

Lew

Thx

120

Phe

Ile

Tyx

Ala

185

Leu

Tle

23

Phe

Glu

Gly

Thr

Bsp

105

Rla

Tyr

Gly

Ser

Ser
185

Asp

Asn

Arg

Val

Rsp

Thr

20

Gly

His

ASD

Ala

Ser

170

Arg

Glu

Gly

Glu

Ser

Asp

75

Leu

hrg

Aryg

Ser
i

Lew

155

Arg

Ile

Gly

Ala

His

Ala

Glu

Glu

Ser

Ile

Gly

140

Sex

Lys

Bsp

Leun

Thr

Sexr

45

Gln

Ala

Ser

Ser

Asp

125

Lys

Phe

Asp

Glu

190

Tie

Tle

30

Ala

Teu

Phe

val

Lew

110

Pre

Leu

Gla

Ala

Bsp
190

Lys
175

aaa
Lys

Ser
15

Bsp

Pro

Phe

Lys

a5

Bla

Gly

Pro

Val

Lys

175

Lys

JP 2006-519586 A 2006.8.31

Tyr

Lew

Val

Tyx

Sexr

Ieu

80

Leu

ATy

Trp

Leu

Lew

160

Tyxr

573

10

20

30
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<210>
<211>
<212
<213>

<220
<221>
222>

<400>

(23)

5

728

DNA

Actinobacillus actinomycetemcomitans

CcDs
(Ly..(788)

5

atg aag geot att cag oot gaa gat aag age ttt
Met Asn Ala Ile Gln Pro Glu Asp Lys Sexr Phe

1

5 10

aga tca aaa ata cat tta att gac gge aag cti
Arg Ser Lys Ile Bis Deu Iie Asp Gly Dys Leu

20 25

acc gaa cty ggt tte gte ggy cott cab get atg
thr 6lu Leu Gly Phe Val Gly DLeu His Ala Met

33 40

cty gag caa ceg tta tat Itg gtg gea acc caa
Leu Glu Gln Pro Leu Tyr Leu Val Glu Thr &ln

30

ace tat ttt tet tta cygce gat caa ctg ccg cly
Thr Tyr Phe Ser Leu Arg Asp Gln Leu Pro leu

65

70 75

aat ctg ttg age tge gge gty gag tta aat cat
2sn Len Dew Ser Cys Gly Val Glu Leu Asn His

85 90

caa tte tge gga aag tgeo ggt gga aaa acc gag
Gln Phe Cys Gly Lys Cys Gly Gly Lys Thr Glu

100 1035

tgg gog gta aaa tgc cgt gee Lge ggb ttt cat
Trp Ala Val Lys Cys Arg Bla Cys Gly Phe His

115 1z¢

tge cek toeo att atc git gea gha cgs cac gat
Cys Pro Ser Ile Jle Val Bla Val Arxg His Asp
130 135

goa ast cat atg cge cac aaa ggc ggo att tac
Ala Asn His Met Brg Bis Lys Gly Gly Ile Tyr

145

150 155

ttt gtg gaa gta ggc gaa acc tit gag gat gog
Phe Val Glu Val Gly Glu Thr Phe Giu Asp Ala

165 170

tgg gag gas acc caa atc aaa gta asa aat tig
Trp Glu Glu Thr Gln Ile Lys ¥al Lys Asn Leu

180 185

cag cot tgg gog ttt cct aat teg caa atg gtg

tgyg
Trp

cct
Pro

cge
Arg

coy
Pro
al

cey

Pro

tto
Phe

caa
Gln

acc
Thr

teoa
Ser
144

acc
Thr

gta
Val

cgt
Arg

ggt

ctt
Leu

tte
Phe

atc
Ile
45

aac

Asn

caa
Gin

tat
Tyr

atg
Het

tat
Tyzr
125

caa

Gln

acy
Thr

cat
His

tat
Tyr

ttt

tte
Phe

ggc
Gly
30

gdao
Gly

gac
Asp

gcg
Bla

cag
Gln

cag
Gln
110

cCco

Pro

atc
Ile

thyg
Leun

cge
Aryg

tte
Fhe
190

tta

act
FThr
15

aah
Bsn

gaa
Glu

aac
Asn

caa
Gln

ace
The
95

gag

Glu

gte
val

[=atas
Leu

geg
Rlz

gag
Glu
175

gac
Asp

goe

JP 2006-519586 A 2006.8.31

cag
Gln

goo
Bla

tgg
Trp

cge
Arg

kLt
Fhe
80

cakb

His

gaa
Glu

att
Ile

[eiutay
Leu

ggt
Gly
160

att
Ile

age
Ser

gat

48

96

144

182z

240

288

338

432

480

328

576

624

10

20

30
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(24)

Gln Pro Trp Rla Phe Pro Asn Ser Gln Met Val Gly Fhe

195 200

tat gaa gga ggc gag att act att cag oot gaa
Tyr Glu &ly Gly Glu Ile Thr Ile Gln Arg &lun

210

caz tgg
Gln Trp
225

acc ate
Thr Ile

cat asa
His Lys

<2L>
<211>
<212>
<213>

<400

215

ttt gat tgc gac caa ccg thtg cco gaa
Fhe Asp Cys Asp Gln Pro Lew Pro Blu
230 235

gca cge aaa tta att gsa acc aca ctt
Ala Arg Lys Leu Ile Glu Thr Thr Leu
245 250

ata aac cat aat amg gea cgg gea
Ile Asn Hies Asn Lys Glu Arg Ala
260 265

&

266

FRT

Actinohacillius actinomycetemcomitans

B

Met Asn Ala Ile Gln Pro Glu Asp Lyg Ser Phe

1

Arg Ser

Thr Glu

Leu Glu

50

The Ty

Asn Leu

Gln Phe

Trp Ala

Cys Pro
13G

Lys Ile His Lieu Ile Asp Gly Lys Leu
20 25

Leu 6ly Phe Val Gly Leu His Ala Met

Gln Pro Leu Tyr Len Val Glu Thr Gln
55

phe Ser Leun Arg Asp Gin Leu Pro Deu
T 73

Leu Ser Cys Gly Val Glu Deu Asn His
85 1Y)

Cys Gly Lys Cys Gly Gly Lys Thr Glu
1400 195

Val Lys Cys Arg ala Cys Giy Phe His
115 120

Ser Ile Ile Val Ala Val Arg His ARsp
135

gaa
Glu
220

ctyg
Leu

gaa
Glu

Pro

Brog

Pro

60

Fro

Fhe

Gln

Thr

Ser
140

205

ctt
ey

cca
Pro

tryg
Leu

Lau

Phe

Ile

45

Asn

Gln

Tyxr

Met

Tyx

125

Gln

Leu

tat
Tyr

cog
Pro

tgt
Cys

Phe

Gly

30

Gly

Asp

Rla

Gln

Gln

110

Pro

Ile

Ala

gac
Asp

cac
His

aaa
Lys
255

Thr

15

Asn

Glu

Asn

Gln

Thr

55

Glu

Val

Leu

JP

Asp

goa
Ala

age
Gly
240

cag
&ln

Gln

Ala

Trp

Arg

Phe

Bis

Glu

Ile

Leu

2006-519586 A 2006.8.31

672

720

768

798

10

20

30



Ala
145

Fhe

T

Gln

Tyr

225

Thr

Bi=z

1

aac
Bsn

ggt
Gly

gtg
Val

gaa
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2sn

Val

Glu

Fro

Giu

210

Trp

Ile

Lys

<21 0>
<211>
<21Z>»
<213>

<220>
<Z21>
<222>

<400
aag atc caa
Lys Ile Gln

ocg
Pro

tta
Leun

cgt
Arg
50

tte

Glu

Glu

Trp
195

Gly

FPhe

Ala

Ile

7
770
DHA

CDs
(1y..

7

att
Ile

titg
Leu
35

thg
Leu

ggc

Met

Val

Thr

igo

Ala

Gly

Rsp

Arg

Asn
260

Arg

Gly

185

Gln

FPhe

Glu

Cys

Lys
245

{768)

agt
Ser

teo
Ser
20

ggc
Gly

tte
Phe

ged

ttg
Leu

gttt
Val

gea,
Ala

gag
Glu

cac

His
150

Glu

Ile

Pro

Ile

Asp
230

Leu

Asn

cty
Leu

gaa
Glu

gty
Val

cac
His

caa

Lys

Thr

Lys

Bsn

Thr
215

GEln

Ile

Lys

cat
His

atg
Met

att
Ile

gyt
Gly
55

gag

Gly

FPhe

Val

Ser
200

ile

Fro

Gln

Glu

cct
Pro

tee
Sex

tat
Tyr
40

tta
Lewu

cog

Gly

Glu

Lys
1865

Gln

Gln

Leu

Thx

Arg
265

gat
Asp

gco
Rla
25

aat
Asn

cgt
Axrg

gtt

Ile

Lsp
170

Asn

Met

Arg

Pro

Thr
250

Ala

gtt
Val
10

atg
Met

caa
Gln

Lttt
Phe

ttt

(25)

Tyx

155

Ala

Len

vVal

Giu

Glu

235

Leu

hetinobaclillus actinonycetencomitans

ana
Lys

cgt
Arg

aac
Asn

att
Ile

gco

Thr

Val

Arg

Gly

Glu
220

Leu

Glu

cog
Pro

gt
Val

cge
Arg

ceg
Pro
60

gcg

Thxr

His

Tyr

Phe
205

Len

Fro

Leu

atg
Met

tea
Ser

cas
Gln
45

gas
Asp

gtg

Leax

Arg

Phe
180

Lau

Tyx

Fro

Cys

gtt
val

tta
Leu
30

caa
Gln

qaa
Glu

atyg

Rla

Glu
175

Asp

Ala

Asp

His

Lys
255

tta
Leu
15

ttg
Leu

agt
Ser

aag
Lys

ada

JP 2006-519586 A 2006.8.31

Gly
160

Ile

Ser

Asp

Ala

Gly
240

GIln

cag
Pro

ace
Thr

ogo
Arg

gco
Ala

gad

26

144

19z

240

10

20

30
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Glu
65

tta
Leu

tac
Tvr

gga
Gly

ggt
Gly

ggt
GLly
145

goa

Ala

goe
Ala

geg
hla

tgt
Cys

gtt
Val
225

age
Ser

aé

Phe

aaa
Lvs

gac
Asp

aat
Asn

cad
Gln
130

cza
Gln

ttt
Fhe

cgt
Arg

gtt
Val

oot
Arg
210

tac

Tyxr

tta
Leu

<210>
<221>
<23i2>
<213>

<400

Gly

tea
Ser

tta
Leu

cya
Brg
1315

tet
sSer

ctt
Leu

gtt
Val

goo
Ala

gty
Val
1958

aca
Thy

cac
His

ata
Val

256
PRT
Actincbaclillus actinomycetemcomitans

Val

aac
Asn

aaa
Lys
180

goa
Ala

gcg
Ala

cac
His

tgt
Cys

aaa
Lys
180

gtt
Val

goa
Ala

gga
Gly

att
Tle

His

gaa
Glu
85

gge
Gly

aaz
Lys

goo
Ala

cog
Pro

qas
Glu
165

gaa
Glu

gcg
Ala

ggc
Gly

acc
Thr

caa
Gln
245

Gln

cay
Gln

tac
TYY

ttt
Phe

ath
Tle

act
Thxr
150

att
Ile

att
Tle

gat
ASp

gga
Gly

ggt
Gly
230

gat
Asp

Glu

tog
Trp

att
Ile

gta
Val

atg
Met
135

atc
Ila

tog
Ser

tec
Ser

aat
Asn

gat
Asp
215

gtt
Val

aat
AsD.

Pro

age
Ber

gaa
Glu

gea
Ala
120

ctg
Len

geyg
bla

gto
Val

cgt
Arg

ate
ile
200

aada

Lys

get
Ala

gaa
Gla

Val

gaa
Glu

zac
Asn
165

aaa
Lys

gat
Asp

caa
Gln

goa
ala

tta
Fhe
185

cob

Pre

tta
Leu

gea
Ale

aaa
Lys

Phe

ana
bLys
g0

tta
Leun

tca
Sex

agt
Gly

aaa
Dys

cac
His
170

cat
Pro

goa
Ala

acc
Thr

999
Gly

acc
Thr
250

(26)

Ala

goc
Ala

ctt
Leu

tac
Tyr

gaa
Glu

att
Tle
155

att
Ila

get
2la

aat
Bsn

caa
Gln

cat
Hils
235

ctt
Leu

Ala

gta
Val

tog
Sex

&CA
The

gaa
Glu
140

ggt
Gly

tet
Ser

ast
Asn

gac
Bsp

atc
Ile
220

aag

Lys

gaa
Glu

Val

cog
Pro

tta
Leu

gca
Ala
125

ste
Ile

ctt
Leuw

cga
Arg

cgt
hrg

gty
Val
205

aat

Asn

age
Ser

gaa
Glua

Met

gca
Ala

agt
Jer
1ic

ttg
Leu

gga
Gly

ace
Thr

cga
Aryg

agl
Are
150

ctg
Leu

tta
Leu

tta
Leu

gat
Asp

Thr

gat
Rgp
95

tet
Ser

cat
His

it
Phe

gga
Gly

gaa
Glu
175

gat
Agp

gaa
&lu

ttt
Phe

got
2ia

gaa
Glu
255

JP 2006-519586 A 2006.8.31

Gly
80

kAW
Phe

gok
ala

ceg
Fro

att
Iie

EEES
Lys
160

gte
val

Tty
Leu

gtg
Val

gat
Asp

atc
Ile
240

att
Ile

Lys Ile Gln Ser Leu Leu His Pro Asp Val Lys Pro Met Val Leu Pro

1

5

10

15

288

336

384

432

480

528

576

720

770

10

20

30
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Asn Pro

Gly Leu

Val Arg

Glu Phe

65

Leu Lys

Tyr RAsp

Gly Asn

Gly Gln

130

Gly Gln
145

Ala Phe

Ala BAxg

Bla Val

Cys Arg

210

Val Tyr
225

Ser Leu

<210> 9

Tle

Leu

35

Den

Gly

Ser

Teu

Arg

115

Ser

Tawu

Val

Ala

Val

185

Thr

His

Val

Ser

20

Gly

Fhe

Val

Ash

Lys

100

Ala

Ala

Ris

Cys

Lys

189

Val

Ala

Gly

Tle

Val

Ala

Gln

Bis

Glu

85

Gly

Lys

Ala

Fro

Glu

165

Glu

Bla

Gly

Thr

Gin
245

Glu

Val

Bis

Gln

70

Gin

Tyr

Fhe

Ile

Thy

150

Ile

Ile

hsp

Gly

Gly

230

Asp

Met

Ile

Gly

Glu

Trp

Ile

Val

Met

135

Ile

Ser

Sexr

Asn

Asp

215

val

Asn

Ser

Tyx

40

Leu

Pro

Ser

Gia

Ala

120

Leu

Ala

Val

Arg

Ile

Z00

Lys

Ala

Glu

Ala

Asn

Arg

val

Glu

Asn

Met

Gln

Fhe

Fhe

Lys

a0

Leun

105

Lys

Rsp

Gln

Ala

Fhe

185

Pra

Len

Rla

Lys

Ber

Gly

Lvs

His

170

Pro

Thr

Gly

Thr
250

27)

Arg

Z=n

ile

Ala

75

Ala

Leun

TYr

Glu

Tle

135

Tle

Ala

Asn

Gln

His

235

Leu

Val

Arg

Pro

60

Ala

Val

Sex

Thx

Gla

140

Gly

Serx

Bsn

Asp

Tle

220

Lys

Glu

Ser

Gl

45

Asp

Val

Pro

Leun

Ala

125

Ile

Leu

Arg

Arg

Val

205

Asn

Ser

Glu

Len

20

Gin

Glu

Met

Rla

Ber

110

Lsu

Gly

Thx

Arg

180

Leu

Len

Leu

Asp

Leu

Ser

Thr

Asp

Sex

His

Phe

Gly

Gla

7%

BAsp

Glu

Fhe

Ala

Glu
258

JP 2006-519586 A 2006.8.31

Thr

Arg

Ala

Gly

80

Fhe

Ala

Fro

Ile

Lys

180

Val

Len

Val

Aep

Ti=

240

Ile

10

20

30
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<211> 141
<212> DNA

(28)

<213> Actinobacillus actinomycetemcomitans

<220>

<221> CDS§
<222» {1},
<400> 2
gat cag cot
Asp Gln Pro

1

tet cce tic
Ser Pro Phe

ggg cgt gtc
Gly Arg Val
35

<210> 10
<211> 47
<212> PRT

(141}

gat tat gtec
Asp Tyr Val
5

gea ttg ottt

Ala Leu Leu
20

cgt ctt cgt
Arg Leu Arg

aac
Asn

gat
Rsp

cgt
Arg

gec
Ala

gaa
Glu

tag
Trp
40

gtec
Val

tta
Lew
25

ggt
Gly

get tge
Bla Cys
10

caa cgt

Gln Arg

gag cge
Glu Arg

<213> BActincbacillius actinomycetemcomitans

<400> 10

Asp Gln Pro Asp Tyr Val Asn Ala Val Ala Cys

1

3

10

Ser Pro Phe Ala Leu Leu Asp Glu Leu Gln Arg

20

Arg Leu Arg

Arg

25

Trp Gly Glu Arg

40

<213> RActinobacillus actinomycetemcomitans

Gly Brg Val
35
<210> 11
<211> 597
<212> DNA
<220>
<221> (D8
<222> {1}..
<400> 11
gat ctg agt
Gly Leu Ser
1
act atg cat

Thr Mei His

cag cott aat
Gln Leu Asn

{597}

ttt act tfe
Phe Thr Phe
5

att tce gaa
Ilz 8er Glu
20

ceg get agyg
Pro Ala RArg

ctt
Leu

gat
Rsp

tat
Tyr

tca
Sexr

ggc

tea
Ser

gty

Gly ¥Val

goo
Ala

25

gga
Gly

ttg get
Leu Ala
10

ata ace

Tle Thr

got gty
&la Val

ctg gaa
Leu Glu

att gas
Tie Glu

aca tta
Thr Leu
45

Leu Glu

Ile Glu

Thr Leu

Lttt gea
Phe Ala

Jat aaa
Asp Lys

tac aaa
Tyr Lys

acg
Thr

cag
Gln
a0

gat
Asp

Thr

Gin

Asp

gaa
Glu

acc
The
30

caa
Gln

JP 2006-519586 A 2006.8.31

geg ot
Bla Leu
15

gaa caa
Glu Gin

ctg
Leu

Ala Leu

Glu Gin

Leu

tet tgg
Ser Trp
15

get caa
Ala Gin

caa ttt
Gln Phe

48

96

141

48

9&

144

10

20

30



—m —m —m ~—@ ~@ @ ~@ ™~—@ @ @ @ @ @ @ @ @ ™@ o™@ ™@P & & & & /s /s /s /e /e /e /e /e e /e e e

O

(29) JP 2006-519586 A 2006.8.31

35 40 45

tet tit tcet gac age ggc ggg caa ggt aaa acce act tac att aat caa 182
Ser Fhe Ser Asp Sexr Gly Gly &Gln Gly Lys Thr Thr Tyr Ile Asa Gln
50 55 60

aat aac ggc aag aaa ttc gat cct aaa aat get got gat ghg agt gaa 240
Asn Bsn Gly Lys Lys Phe Asp Pro Lys RBsn Ala Ala Bsp Val Ser Glu
55 0 75 34}

ttg ggt aaa age ate goo ttt gaa gtg ttt gag att zaz gaa aat aaaz 288
Leu Gly Lys Ser Ile Ala Phe Glu ¥al FPhe Glu Ile Lys Glu Asn Lys

gac tet cac tca gta titt gaa tec ggeo goo gogc att tgb tac ggc tic 336
Asp Ser His Ser Val Phe Glu Ser Gly Ala Gly Ile Cys Tyr Gly Phe
100 105 110

aza tat acc gat ggc gtc gog ttc ace gat tot aca ace tat tat gta 384
Lys Tyr Thr Asp Gly Val Ala Phe Thr Asp Ser Thr Thr Tyr Tyr val
135 120 125

gat aaa tcc aag cag caa tat tac geoo agh ate ate gge geo aco gta 432
Asp Lys Ser Lys Gln Gln Tyr Tyr Ala Ser Ile Ile Gly Ala Thr Val
130 135 140

tet tet gac gbtg gaa cog aaa aac gtg caa tat gog ccocg gtg Lttt aat 480
Ser Ser Asp Val Glu Pro Lys Asn Val Gln Tyr Ala Pro Val Phe Asn
145 150 155 1690

att cag gat cce gag tta gat asa gaa gta aag tog gaa gas caa cga 528
Iie Gln Rsp Pro Glu Leu Asp Lys Glu Val Lys Ser Glu Glu Gln Arg
165 179 175

aac ggt asza aec tig zth aat sas aat ttg caa aag agc aga gaa att 576
Asn Gly Lys Thr Leu Ile Asn Lys Asn Deu Gln Lys Ser Arg Glu Ile
180 l8s 190

ettt tet aac gta gbt tgt zag 597
Lew Ser Asn Val Val Cys Lys
195

<210» 12

<211> 188

<212> PRT

<213> Actinobarillus aciinomycetemcomitans

<400> iz
Giy Leu Ser Phe Thr Fhe Leu Ser Ser Leun Ala Phe Ala Glu Ser Trp
1 5 10 is5

Thr Met His Ile Ser Gln Rsp Gly Val Ile Thr Asp Lys Thr Ala Gin
20 25 30

Glp Leun Asn Pro Ala Arg Tyr Ala Gly Ala Val Tyr Lys Giln Gln Phe
35 40 45
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Ser Phe
50

Ser

Asn Bsn Gly

65

Leu Gly Lys

Asp Ser

Lys Tyr

Asp Lys
130

Ber Ser
145

rle Gln

His

Thr

115

Ser

Bsp

Asp

Asn Gly Lys

Tew Ser

<210>
<221»
212>
<213>

<220
<221>
<222>

<400>
atg caa

Asn
195

13
288
DA

Asp Ser

Lys DLys

Ser Ile
85

Ser Val
1¢0

Asp Gly

lys Gln

Val Glu

Fro Glu
165

Thr Len
180

Val Val

Gly

Phe

70

Ala

Phe

Val

Gl

Pro

150

Leu

Ile

cys

Gly

55

RAsp

Phe

Glu

Ala

Tyr

135

Lys

Asp

Asn

Tiys

Gla

Pro

Glu

Ser

Phe

120

Tyr

AEn

Lys

Lys

Gly

Lys

val

Gly

133

Thr

Ala

Val

Glu

Asn
185

Lys

Asn

Phe

Ala

Azp

Ser

Gla

Val

176

Leun

(30)

Thr

Ala

75

Glu

Gly

Ser

Ile

Tyr

155

Lys

Gln

Actinobacillus achinomycetemcomitans

cDs
{1}..

13
aaa

Met Gln DLys

1

tgt tet

Lot

Cys Ser Ser

aca gtt
Thr Val

gaa
Glu

(268}

ttg tta
Lear Leu

aag geot
Lys Ala
20

gct tat
Ala Tyr

cto
Len

coa
Pro

caa
Gln

gte
val

caa
Gin

geg
Ala

aca
Thx

ata
Ile

asa
Lys

gty
Val

aat
Asn
25

gty
val

att
Ile
10

caa
Gln

tat
Tyr

agt
Ser

got
Ala

agc
Sar

Thr
60

Ala

Ile

Ile

Thr

Ile

146

Ala

Ser

Lys

ggt
Gly

cat
Pro

agt
Gly

Tyx

Asp

Lys

cys

Thr

125

Gly

Pra

Glu

Ser

gtt
Val

tta
Leu

aat
Asn

Ile

val

Glu

Tyr
1190

Tyr

Ala

Val

Glu

Bry
180

tta
Leu

gat
Asp
30

acg
Thr

Asn

Ser

Asn

Gly,

Thr

Phe

Gln
175

Glu

gtt
Yal
15

aay

Lys

gtg
Val

JP 2006-519586 A 2006.8.31

Gln

Glu
80

Lys

Fhe

Val

Val

Agn
160

Brg

Ile

gect
Ala

cag
Gln

teg
Ser

48

96

144

10

20

30
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35

tat caa
Tyr Gln

azg
Lys

zaa
Lys
30

get
Ala

agk
Ser

gat
Agp

teg
Ser

aga
Arg

ctg
Leu

gt
Val

gtg
Val

<21l0> 14
<21i> 396
<21l2> PRY
<Z213>

<400> 14

Met Gln Lys Len
1

gta
Val

gasz
Glu

aca
Thr

aga
Arg

ceg
Pro
70

cog
Pro

gac
RSP
55

aad

Lys

agc
Sexr

Ieu Leu Val

5

Ala Pro Gln

Tyr Gln Ala

Val Arg Asp

55

Glu Pro Lys

0

Thr Pro Ser

&5

Cys Ser Ser Lys
20

Thr Val Glu Ala
35

Lys Lys Tyr Gln

50

Ala BSer Asp Ser

65

Arg Lau Val Val

<210> 15

<211> 403

<212> DNA

<213>»

<220>

<221i> CDS

<222>  (1)..(402)}

<400> 15

40

gtt zaa
Val TLys

RCE
Thr

gtg
Val

att
Ile

ggc
Gly

Thr val

Ile Asn

25

Lys Val

40

Val Lys

Thr

Val

Ile Gly

[slely]
Pro

att
Ile

tat
Tyr
an

Ile

19

Gln

Tyr

Pro

Ile

Tyx
90

G

45

gas gac aat glg
Glu Asp Asn Val
60

tat cyc gag cat
Tyr Arg Glu Axg
75

tat cgc ggt togg
Tyr Arg Gly Trp

Actinobacillus actinomycetemcomitans

Ser Gly val Leu

Ala Pro Leu Asp
30

Ser Gly Asn Thr
45

Glu Asp Asn Val
€0

Tyr Arg Glu Arg
75

Tyr Arg Gly Trp

Actinobacillus actinomycetemcomitans

JP

tta aamt
Lew Asn

cag oca
Gln Pro
B0

Rt tgg
His Trp
35

val Ala
15

Lys Gln

Val Ser

Lew Asn

Gln Pro

80

His Trp

cca mac tgg ttg cgc cgg caa gte got gte gte ttg caa gat aat gtg

1

10

Pro Asn Trp Leu Arg Arg Gln Val Gly Val Val Leu Gln Asp Asn Val
5 15

ttg ottt aat cga agt atc aga gag aat att gog tha acc aat cog gga

2006-519586 A 2006.8.31

192

240

48

96

10

20

30
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Leu

atg
Metl

gat
Asp

cag
Gln
65

agy
Arg

agt
Ser

aaa
Lys

aot
Thr

Leu Asn

cca atg
Prpo Met
35

ttt att
Phe Ile

gga gco
Gly Ala

gca cta
ala Leu

gca ctt
Rla Leu

att tgo
Ile Cys
115

gta aaa
Val Lys
130

<210> 16
<211> 134
<212» PRT

<213>

<400» 16

Pro Asn Txp

1

Leu

Met

Asp

Gln

Arg

Leu Asn

Fro Met
35

Fhe Ile
50

Gly Ala

Ala Leu

Arg
20

gaa

Glu

tet
Sex

agt
Gly

gtc
Val

gat
Asp
100

caa
Gln

aath
Asn

Leu

Arg

20

Glu

Ser

Gly

Val

Ser

aag
Lys

gaa
Glu

ttg
Leu

aat
Asn
B85

tac

Tyx

aat
Asn

get
Ala

RArg

5

Sar

Lys

Glu

Leu

Asn
85

Ile Arg

gtt att
Val Ile

tta aga
Lew Ary

55
teo gga
Ser Gly
70

anl Coa
Asn Pro

gas tct
Glu Ser

cgt act
Arg Thz

gat ¢
asp

Arg Gln

Lie Arg

Val Ile

Leu BArg
55

Ser Gly
Q0

ABn Pro

Sln

goc
Ala
40

gaa

Giu

gga
Gly

agg
Axg

gaa
Gliu

gty
Val
120

Val

=g

Ala

40

Glu

GLy

Arg

Asn

gcg
Ala

gat
Gly

caa
Gln

att
Tle

aab
Bsn
105

ctt
Leu

Gly

Asn

Ala

Gly

Gin

Ile

(32)

Ile Ala

gca a=sa
Ala DLys

tat sac
Tyr Asn

cgt caa
Arg Gln
75

ttg att
Leu Ile
o0

atc att
Ile Ile

atec att
Ile Ile

Actinobacillus actinomycetemcomitans

val Val

10

Ile Ala

ala Lys

Tyr Asn

Arg Gln

Leu Ile
90

Leu

ctt
Leu

acy
Thr
&0

cgg

Arg

Ttk
Fhe

aty
Met

get
Ala

Lew

e

Leu

Thr

Brg

Fhe

Thi

gy
Ala
45

gtt
Val

atc
Tle

gat
Asp

cat
His

cac
Bis
125

Gln

Thx

Ala

45

Val

Ile

ASp

Asn
30

gga
Gly

gty
Val

gy
Ala

gaa
Glu

aat
Bgn
110

cge
Arg

Asp

Asn

Gly

Val

Ala

Glu

Pro

gog
Ala

gag
Gly

ata
Ile

gea
Ala
95

atg
Met

ctt
Len

Asn

15

Pro

Ala

Gly

Ile

Ala
25

JP 2006-519586 A 2006.8.31

Gly

cac
His

gaa
Glu

gca
Ala
60

ace
Thr

cat
His

tet
Sexr

Val

Gly

His

Glu

ala

Thr

144

152

240

336

384

403

10

20

30
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5ar Rla Leu

Lys Ile Cys

115

Thr Val Lys

130

<210>
<211>

<212>
<213>»

<220>
<221>
222>

<400>
cac cgt tta
Ris Arg Deu

1

gty
Val

gaa
Glu

tgt
Cys

gaa
Glu
65

gcg
Ala

gec
Ala

ttg
Leu

gty
Val

coy
Pro

aat
Asn
50

gt
Val

gag
Glu

tat
Tyr

ttg
Len

<210>
<211>
212>
<213>

17
374

DNA
Botinobacillus actinomycetemcomitans

Cos
{1} ..

17

gat
hsp

cyco
Arg
35

aaa
Lys

agc
Ser

caa
Gln

cgt
Arg

cgt
Arg
115

18
124
PRT

(33)

JP 2006-519586 A 2006.8.31

Asp Tyr Glu Ser Glu Bsn Ile Ile Met Hiz Asn Met His

100

105

110

Gln Bsn Arg Thr Val Deu Ile Ile Rla His Arg Teu Ser

Asn Ala Asp

{372)

coyg
Pro

att
Ile
20

gca
Alz

tac
Tyr

cgh
Arg

ggc
Gly

ggt
Gly
100

ttg
Leu

gaa
Elu

agt
Ser

gaa
Glu

tgt
Cys

ccg
Pro

gty
Val

cog
Pro

gta
Val

atg
Met

ttec
Phe

gge
Gly

act
Thr

gty
Yal
70

cge

Arg

aca
Thr

gcg
Ala

att
Ile

ccg
Pro

ccy
Fro

tac
Tyr
55

gat
Asp

gaa
Glu

Tttt
Fhe

goo
Ala

120

aac
Asn

gaa
Glw

act
Thr
40

tge
Cys

gat
Asp

gty
Val

gat
Bap

att
Ile
120

caa
Gin

ate
Ile

goc
Ala

aty
val

att
Ile

aat
Ash

gge
Gly
105

gac
RAsp

att
Ile
10

gaa
Glu

Lt
Phe

gty
Val

tta
Leu

tty
Leu
a0

gat
Rsp

agt
Gly

cyge
Arg

aaa
Tiys

gtt
val

cot
Pro

LTttt
Phe
75

cte
Len

att
e

ate
Ile

Actinobacillus actinomycetemcomnitans

gat
Gly

tte
Phe

tch
Ser

tat
Tyx
64

gaa
Glu

ggce
Gly

tgo
Cys

gat
Asp

125

ggc
Gly

gac
Asp

atc
Ile
45

acc
Thr

att
Ile

cag
Gln

acc
Thr

o

aaa
Lys

cgg
Arg
30

atg
Met

cgt
Arg

gce
Ala

aac
Asn

tte
Phe
110

agh
Sern

ttg
Leu

gaa
Glu

gge
Gly

cag
Gln

gty
Val

goc
Ala

gel
Ala

ceyg
Pra

gge
Gly

gag
Gla

tty
Leu

aac
Asn

gaa
Glu

43

26

144

182

240

288

336

374

10

20

30
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(34) JP 2006-519586 A 2006.8.31

<400> 13
Bis Arg Leu Pro Glu Met Ile Bsn Gln Ils Brg Gly GLly Lys Sexr Ala
1 5 10 15

Val Val Asp Ile Ser Phe Pro Glu Ile Glu Lys FPhe Asp Arg Leu Pro
: 20 z5 30

Glu Pro Arg Ala Glu Gly Pro Thr Ala Phe Val Ser Ile Met Glu Gly
35 40 a5

Cys Bsn Lys Tyr Cys Thr Tyr Cys Val Val Pro Tyrn Thr ARrg Gly Glu
Glu Val Ser Arg Pro Val Rap Rsp Ile Leu Phe Glu Ile Rla Gln Leu

Ala Glu Gln Gly Val Arg Glu Val Asn Leu Leu Gly Gln Asn Val Asn
85 20 83

Ala Tyr Arg Gly Pro Thr Phe Asp Sly Asp Ile Cys Thr Phe Ala Glu
160 105 110

Leu Leu Arg Leu Val Ala Ala Ile Asgp Gly Ile Asp

11s 120
<210> 19
<211> 158
<212Z> DWA
<213> BActinobacillus actinemycetemcomitans
<220>
<221> CDS
<222> {l})..{15%6)
<400> 19
cta age gta tte aac tac geoo cat ttg cog age eoghb tth goo ggs cag 48
Leu Ser Val Phe Asn Tyr Ala His Leu Pro Ser Arg Fhe Ala Gly GIn
1 5 10 15
I
gog aaa atc aag gat tug cag tbg cog sam Ccoy gza gey aaza chg gaa 96
Ala Lys Ile Lys Asp Trp Gln Leu Pre Lys Pro Glu Ala Lys Leu Glo
20 25 30
att ctg caa aaa ace ate gaa acy cbg gge aac gee gob tac aaa bttt 144
Ile Leu Gln Lys Thr Ile Glu Thr Leu Gly Asn Ala Gly Tyr Lys Phe
35 40 45
ate ggeo atg gat ca 158
Tle Gly Met Asp
50
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<210
<211>»
<2i2>
<213»

<400

290
52
PRT

(35)

Actinobacillus actinomycetemcomitans

24

Leu Ser VYal Phe Asn Tyr Ala His Leu Pro Ser Arg

1

3

10

Ala Lys Ile Lys Asp Trp Gln Leu Pro Lys Pro Glu

20

2h

Ile Leu Gln Lys Thr Ile Glu Thr Leu Gly Asn

35 40

Ile Gly Met R=p

50

<210>
<211>
<212>
<213

<220>
<2Z1>
<222>

<400>

21
1088
DA

Rctinobacillus actinomycetemcomitans

{ps
(1} ..(1085)

21

aat cag atg aat aaa acc tta aesa
Asn Gln Met Bsn Lys Thr Leu Tys

1

gog tta got ttt aal acec atyg gea
Ala Leu BAla Phe Asn Thr Met Ala

20

gaa cog cag gta sac tat caa cag
Giu Pro Gln Val Asn Tyr Gln Gln

35 49

gat gat tta ate gog cag geg gtg
Asp Asp Leu Ile Bla Gln Ala Val

50

55

gty tec aat gog gge bttt acc gea
Val Ser Asn Ala Gly Phe Thr Ala

65

70

att gec geg att ttg ttg gaa goo
Tle Ala Ala Ile Leu ILeu Glu Ala

gat ttt

85

ctyg tiec ggo gea gea aat

Asp Phe Leu Phe Gly Ala Ala Asn

100

att
Ila

aatl
Asn
25

tta
Deu

aaa
Liys

aga
Lys

tat
Tyx

gec
Als
105

tea
Ser
10

aca
Thr

cte
Leu

ate
Ile

ttg
Leu

gaa
Glu
a0

aac
Asn

ttg
Leu

caa
Gln

acc
Thr

caa
Gln

cca
Pre
75

tty

Leu

att
Ile

Ala

ttt
Phe

cog
Pro

caa
Gln

aat
Asn
60

age

Sex

gaa
Glu

tac
Tyxr

JP

Phe Als Gly Gln

ala

Gly
45

goco
Bla

tta
Leu

cgg
Arg

tca
Ser

aac
Asn

cct
Pre

aag
Asn

Lys
30

Ty

atg
Met

gee
Ala
30

cag
Gln

cog
Pro

atg
Met

tac
TyE

ggc
Gly
110

15

Lgu

Lys

att
Ile
15

gty
Val

gtg
Val

gog
Ala

gaa
Glu

cge
Ary
$5

aat
Asn

Glu

FPhe

tae
Ser

ttyg
Leu

gtg
Val

cgy
Arg

cgc
Arg

agtt
Val

acy
Thr

2006-519586 A 2006.8.31
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144

192

240

2Re

336
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30
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gac
Asp

gat
Asp

aac
Asn
145

cog
Pro

goo
Ala

gat
Asp

atyg
Met

aaa
Lys
225

aat
Asn

gac
Gly

gty
Val

aas
Lys

gcg
Ala
305

ate

Ile

gtg
Val

aag
Lys

gty
Val
130

caa
Ein

caa
Gln

gea
Ala

tee
Ser

cac
Bis
210

caa
Glo

aat
Asn

atc
Ile

gaa
Glu

cac
Hig
290
thg
Lau

gaa
Glu

agt
Ser

gce
Ala
11%

aaa
Lys

999
Gly

aaa
Lys

agc
Ser

geco
Ala
195

gac
Asp

aaf
Asn

cgt
Arg

gat
Baep

aalt
Asn
275

gco
Ala

Tt
Fhe

acy
Thr

gaa
Glu

ate
Ile

gea
Ala

gaa
Elu

goa
Ala

caa
Gln
is0

att
Tle

att
Ile

oot
Pro

acyg
Thr

gee
Ala
260

gcg
Alz

toc
Sex

gaa
Glu

gty
val

gaa
Lys
340

gag
Glu

cat;
His

aco
Thr

gcyg
Ala
165

ccg
Fro

att
Ile

ttyg
Leu

gat
Asp

gaa
Glu
245

aaa
Lys

tta
Len

cte
Lou

atc
ile

geg
Ala
325

gat
Asp

ctt
Leun

att
Ile

gac
Asp
150

qaz
Glu

att
Ile

acc
Thr

att
Tle

gea
Ala
230

gg9g
Gly

age
Arg

tit
Phe

atc
Ile

goo
Ala
310

gcg
Ala

tta
Leu

tac
Tyr

tat
Tyr
135

aas

Lys

ctg
TLeu

age
Ser

ttg
Lew

cag
Gln
215

ttg
Leu

goa
Ala

age

geo
Ala

cta
Lau

ttg
Leu

caa
Gln
120

tta
Leu

tac
Tyr

gag
Glu

gat
Aagp

ggt
Gly
2040

ceyt:
Arg

att
Ile

tta
Leu

tat
Tyx

cgt
Arg
280

teo

Ser

thy
Lew

gac
Agp

gga
Gly

aaa
Lys

ace
Thr

tte
Phe

cag
Gln

aaa
Lys
185

tat
Tyr

ttg
Leu

att
Iie

atg
Met

goe
Ala
265

tac
Tyr

ggt
Gly

gaa
Glu

ana
Lys

ate
Ile
345

gty
Val

geg
Ala

ace
The

gta
Val
170

ttg
Leu

goeg
Als

gaa
Glu

gte
Val

aaa
Lys
250

gac
Asp

goo
Ala

ago
Saxr

Leca
Ser

ooy
Pro
330

tat
Tyr

(36)

ot
Leu

tgg
Trp

cge

1335

tte
Phe

geg
Ala

tta
Leu

aaa
Lys

ace
Thx
235

caa
Gin

aat
Asn

tig
Ieu

cat
His

ggt
Gly
315

tta

Leu

cgc
ALy

acg
Thr

aat
Bsn
140

tta
Lau

aag
Lys

aat
Ban

aat
Asn

ace
Thr
220

gge
Gly

tgg
Trp

tac
Tyx

gog
Ala

gtg
Val
300

ocg
Fro

gac
Asp

gac
Agp

gty
Val
125

cgt
Arg

aaa
Lys

att
Ile

aaa
Tiys

cog
Pro
205

ttyg
Lan

ggc
Gly

otg
Teu

qoc
Ala

aad
Lys
285

cgg
Arg

caa
Glo

gaa
Glu

age
Ser

gog
Ala

Tt
Ehe

geg
Ala

att
Ile

tty
Leu
180

gac
Asp

gaa
Glu

atg
Met

att
Ile

oot
Arg
270

cac
His

cge
Arg

aac
Bsn

tka
Leu

ctyg
Leu
350

cct
Pro

azaa
Lys

cty
Deu

gat
hsp
175

cog
Pro

ggc
Gly

ate
Tle

ceg
Pro

aac
Asn
255

tca
Ser

cat
His

ggt
Gly

ate
Ile

caa
Glu
335

aza
Lys

JP 2006-519586 A 2006.8.31

gat
Bsp

caa
Gln

gca
Ala
ig0

aac
Asn

geg
Ala

agt
Ser

gaoc
Rla

caad
Gln
240

azaa
Lys

acy
Thr

atc
Ile

caqg
Gln

2aa
Lys
329

aas

Tys

aco
Thr

384

432

480

528

576

624

572

720

768

g8l6

864

Lz

960

1008

1656

10

20

30
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Q7

atg gge ttg ceca atg tit aat age gga gea cta
Metr Gly Reu Pro Met Phe Asn Ser Gly Ala Let Gln Asp

<210>
<211>
<21Z>
<Z213>

<400>

355

22

365
PRT
Actinobacillus actinomycebemcomitans

22

Asn Glo Met Bsn Lys

1

Ala Leu

Glu Pro

Asp Asp

30

Val Ser

Ile Rla

Asp Phe

Bsp bLys

Asp Val

130

Asn Gln

145

Pro Gln

Ala Ala

Asp Ser

Gln

35

Leu

Bsn

Ala

Leu

Ala

ii5

Liys

Gly

Lys

Sex

Ala

Phe

20

Val

Ile

Rla

ile

Fhe

100

Ile

Ala

Glu

Ala

Gln

(R-14)

Ile

5

Asn

Asn

Ala

Gly

Leu

85

Gly

Glu

Thr

Ala

165

BEro

Ile

Thr

Thr

Tyr

Gln

Phe

70

Teu

Ala

Leu

Ile

Bep

150

Glua

Ilie

Thr

Lenu

Met

Gln

ala

Thr

Glu

Ala

Tyr

Tyxr

135

Lys

Len

Sex

Leu

360

Lys

Ala

5in

40

Val

Rla

Rla

Asn

Gln

1z0

Leu

Tyxr

Glu

Asp

Gly

Ile

Asn

25

Leu

Lys

Lys

TyrL

Bla

105

Lys

Thy

Phe

Gln

Lys

185

Tyx

Ser

1o

Thr

Leu

Ile

Len

Gl

80

Asn

Val

Ala

Thr

Val

170

Leu

Ala

Leu

Thr

Gln

FPro

75

Len

Ile

Leu

Txrp

Arg

155

Fhe

Ala

Leu

caa gat taa

Phe

Preo

Gln

Ban

Sexr

Glo

Tyr

Thr

Bsn

140

Leau

Lys

Asn

Asn

365

Ala

Len

Arg

45

Ser

Asn

Pro

Asn

Val

125

Arg

Lys

Tle

Lys

Pro

Met

Ala

30

Gln

Pro

Het

Ty

Gly

110

Ala

Phe

Ala

Ils

Leu

180

Asp

Tle

15

Val

Val

Ala

Glu

Brd

@5

Asn

Pro

Lys

Lew

Asp

175

Pro

Gly

JP 2006-519586 A 2006.8.31

Ser

Leu

Yal

Arg

Arg

Val

Thr

Asp

Gln

Ala

160

Asn

Rla

Ser

1098

10

20

30
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Mei His
210

Lys Gln
225

Asn Asn

Gly Ile

Val Glu

Lys His
280

Als Leu
305

Tle Glu

Val Ser

Met Gly

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

<220>
<Z21>
<22E>

<400>
ttyg gat

1925

Asp

Asn

Arg

Bsp

Asn

275

Ala

Phe

Thr

Glu

Len

355

23
134
DNA

Ile

Pro

Tht

Ala

260

Ala

Ser

Glu

Val

Lys

340

Pro

Leu Ile

Asp Ala
230

Glu Gly
245

Lys Arg

ILeu Phe

Len Ile

Ile Ala

310

Ala Bla
325

Asp Leu

Met Phe

Gln

215

Leu

hla

Tle

Ser

Ser

285

hla

Leu

Len

Jo%:328

200

Arg

Ils

Len

Tyr

Arg

280

Ser

Asp

Gly

exr
360

Teou Glu

Ile Val

Met Lys
250

Ble Bsp
265

Tyr Ala

Gly Ser

Glu Ber

Lys Pro
330

Ila Tyr
345

Gly Rla

(38)

Lys

Thr

235

Gln

Bsn

Leu

His

Gly

315

leu

Arg

Leu

Actincbacdilling actinomycetemcenitans

CcDhS

{(1)..{132)

23
caa

Leu Asp Gln

1

gte aac
Val &asn

atg
Met

tte cog tee gac gbt tat caa ggo
Phe Pro Ser Asp Val Tyr Gln Gly

5

iG

aat acg aac gaa gtg gtt gog aat
Asn Thr Asm Glu Val Val Ala Asn

20

25

Thr

220

Gly

Trp

Tyr

Ala

Val

300

Pro

Asp

Asp

Gln

gge
Gly

ctg
Leu

205

Len

Gly

Leu

Rla

Lys

283

Arg

Gin

Glu

Ser

Asp
365

geg
Ala

gca
Ala

Gla

Met

Il=

Bry

270

His

Ary

Rsn

Leu

Leu
350

gge
Gly

ttg
Lzu
30

Ile

Pro

Asn

255

Sex

His

Gly

Tle

Gln

335

Lys

act
Thr

gaa
Glu

JP 2006-519586 A 2006.8.31

hAla

Gln

240

Lys

Thr

Ile

Gln

Lys

320

Lys

Thr

koo
Ser

att
Ile

48

96

10

20

30
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(39)

tta gga cac aaa aaa gge gaa fat aat tat ttg gat cc

Leu Gly His DLys DLys Gly Glu Tyr Asn Tyr Leu
35 40

<210> 24

<211=> 44

<212>» ERT

<213> actinobacillus actinomycebemcomitans
<400> 24

Leu Asp Gln Phe Fro Ser Asp Val Tyr Gln Gly
1 5 1D

Val Asn Met Asn Thr Asn Glu Val Val Ala Asn

20 25
Leu Gly His Lys Lys Gly Glu Tyr Asn Tyr Lew
35 40
<Z210> 25
<211> 380
<212> DNA

<233> Actinabacillus actinomycetemcomitans

<220>
<221> CDS
«zZ2»>  (1}..(378)

<400> 25

gat ccg aac age the aaa oty cge gge gaz ttg
Asp Pro Asn Ser Phe Lys Leu Arg ¢ly Glu Leu
1 5 10

gtg gaa ate gac akg aac gtg att tta aac gge
Val Glu Jle Asp Melt Asn Val Ile Leu Asn Gly
20 25

aat cgg gty aaa atc ggt gea ggt tgt gtg tig
Asn Arg Val Lys Ile Gly Ala Gly Cys Val Lsu
35 40

gge gat gac gbg gaa atc aaa cog tat tec gtg
Gly Asp Asp Val Glu Ile Lys Fro Tyr Ser Val
30 55

gta gge gee aat goc gee ate gga cog Lte teco
Val Gly Ala &sn Ala Ala Ile Gly Prc Phe Ser

goc gac ttg gog gaa aac acc cac gig gge aakt
Ala Asp Leu Ala Glu Asn Thr His Val Giy Asn
85 20

zaa gog tac ate gge aaa gge toc aas gig aac
Lys Ala Tyr lle Gly Lys Gly Ser Lys Val Asn
100 105

Asp

JP

Gly Ala Gly Thr Serxr

15

Len Ala Leu Glu Ile

Asp

age
Ser

saa
Lys

act
Thr

ctyg
Leu
&0

cge

Rrg

tte
Plig

cac
His

cac
His

gty
Val

aac
Asn
43

gaz
clu

tta
heu

gty
val

tka
Leu

30

ggc
Gly

cayg
Arg
30

tgo
Cys

gat
Asp

cgh
Arg

gaza
Glu

ace
Thx
110

aza
Lys
15

tta
Leu

gac
Asp

goc
Ala

ccyg
Ero

ate
Ile
95

tat
Tyr

gaa
Asp

gg=
Gly

ate
Ila

tee
Ser

gg<
Gly

aaa
Lys

gty
Val

2006-519586 A 2006.8.31
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4&

26

182

240

288

336

10

20
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(40)

égc gac gcg gaa ate ggc aaa gat tgt aae ata
Gly Asp Bla Glu Ile Gly Lys Asp Cys Asn Ile

<210>
<211>
<21lz2>

115

26
126
PRT

12¢

<213» Actinobacillus actinomycetemcomitans

<400>
Asp Pro
1

Val Glu

Asn Arg

Gly Asp

Val Gly

65

Ala Asp

Lys Ala

Gly Asp

<210=
<231>
<212>
<213>

<220>
<221>
<222>

<400>
att ggt

1

gac gca
Asp Ala

26

Rhsn Ber

Ile Asp

Val Lys
38

Asp Val

Ala A=n

Leu Ala

Tyr Ile
100

Ala Glu
115

27
568
DNA

Phe Lys

Met Asn

Ile Gly

Glu Tle

Ala Ala

-

Glu Esn
83

Bly Lys

Ile Gly

Leu

val

Ala

Iys

55

Thr

Gly

Lys

Brg

Ile

Gly

40

bPro

Gly

His

Ser

Asp
120

Gly

Leq

25

Cys

Tyr

Pro

Val

Lys

105

Cys

Glu

19

Asn

Val

Ser

The

Gly

Val

Asn

Leu

Leu

Val

Ser

75

Asn

Asn

Ile

Actinobacillus actinomycetemcomitans

DS
(1)..(465)
27

cge caa

gaa aht
Glu Ile

ctt got cag ttg cte aac
Ile Gly Arg Gln Leu Ala Gln Leu Lew Asn

5

10

gaa gaa og¢ goc ggc goa
Giu Glu Arg Ala Gly Ale

atg
Met

gat
Asp

gge goa ggc gt
Gly Ala Gly

Sar

Lys

Thr

Leu

Arg

Fhe

Bis

Gly

gat
LER

ati
Ile

125

His

Val

Asn

45

Glu

Leu

Val

Leu

Ala
125

ttt
Fhe

ggc
Gly

Gly

Arg

Cys

Aap

Arg

Glu

Thr

110

Gly

gta
val

tgg
Trp

Lys
15

Tieu

Asp

Ala

Pro

Ile
35

Tyr

gat
Asp
15

att
Tle

JP

Asp

Iie

Ser

Gly
80

Lys

Val

ace
Thy

titt
Fhe

2006-519586 A 2006.8.31
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gat
BEsp

aac
Asn

goa
Ala
&5

gty
Val

gy
Arg

atg
Val

goa
Ala

acg
Thx
143

gtt gag
val Glu

gaa tha
Glu Leu
50

gtg tta
Val Leu

att tat
Ile Tyx

gal =aa
Bsp Lys

ttg gaa
Len Glu
115

gac att
asp Ils
130

cag att
Gln Ile

<210> 28
<z1ll>» 156
<z12> PRT

<213>

<400> 28

Ile

1

Asp

hsp

Asn

Bla
65

Gly Arg

Ala Glu

Yal Glu
35

Glu Leu
50

Val Leu

20

gge
Gly

acyg
Thr

tet
Ser

ctg
Leu

aag
Lys
1060

gat
Asp

acc
Thr

atc
Ile

Gln

Ile

20

Gly

Thr

Ser

gaa
Glu

caa
Gln

sag
Lys

gaa
Glu
85

cgc

Arg

ttg
Leuw

cte
Leu

gac
Asp

Len

Glu

Glu

Gln

Lys

goc
Ala

cga
Arg

gac
Asp

acc
Thx

cog
Fro

gcg
Ala

cct
Pro

ttg
L
150

Ala

Glu

Ala

Arg

Asp
70

gyt
Gly

caz
Gln
55

zat
Asn

act
Thr

ctt
Leu

aaa
Lys
act
135

att
Ile

tte
Phe
40

ggc¢
Gly

cda
Arg

gttt
Val

tig
Leun

atc
Ile
120

gat
Asp

gat
Asp

25

cgt
Arg

atc
Tle

aac
Asn

gsa
Glu

cas
Gln
105

cge

Arg

gac
Rap

aac
Asn

ana
Lys

gty
al

cag
Gln

aag
Lys
90

gat
Rsp

aat
Asn

caa
Gln

tat
Tyx

5ln Leu Leu Asn

10

Arg Ala Gly Ala

25

Gly Phe Arxg Lys

40

Gln Gly Ile Val

55

Asn Axrg Asn Gln

(41)

aga
hrg

tta
Len

ottt
Leu

caa
Gln

gttt
Val

ceg
Pro

agt
Ber

aac
Asn
155

Actinobacillus actinomycetemcomitans

HMet

Asp

Arg

Leu

Leu
5

gaa
Glu

tet
Sex

goe
Ala

tat
Tyx

geo
Ala

oty
Lew

geo
Ala
140

ggt
Gly

Asp

Ile

Glu

Ser

60

Ala

gaa
Glu
45

ace
Thr

gcg
Ala

cas
Gin

gat
Bep

tat
Tyr
125

aagy
Lys

Phe

Gly

Glu

45

Thr

Ala

30

agt
Arg

ggc
Gly

cgo
Axrg

cga
Arg

oy
Bro
110

gaa

Glu

gta
Val

Val

Trp

30

Axg

Gly

Axg

att
Ile

gqe
Gly

ggt
Gly

acc
Thr
95

cgt
Arg

gac
Asp

atyg
Met

Agp

Tle

Ile

Gly

Gly

JP 2006-519586 A 2006.8.31

ati
Ile

ggt
Gly

att
Ile

cag
Gln

cag
Gln

gta
Val

goa
Ala

Thr

Fhe

Ile

Gly

Ile
80

lad

19z

240

336

284

432

468
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20

30
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Yal

Ary

Val

Ala

Thi
145

Ile

Asp

Lau

BSp

130

Gln

210>
<211>
<212>
<213>

<220>
221>
<222>

<400
gece too cgo
Ala Ser Arg

1

tta
Len

aac
Asn

gac
Asp

tta
Leu
=12

gtk
Val

aat
Asn

Tyr

Lys

Glu

115

Tle

Ile

28
347
oA

Leu

Glu
85

Lys Arg

100

Asp

Thr

Leu

Leu

Ile Bsp

Thr

Pro

Ala

Pro

Leu
150

Thr

Leu

Lys

Thz

135

Iie

Val

Leu

Iie

120

Bep

asp

Glu

Gln

105

Arg

Asp

Asn

Lys

20

Asp

Asn

Gln

Tyr

(42)

Gln

val

Pro

Ser

Asn
155

Actincbacillug actinomycetemcomitans

cns

{1)..(308)

29

gaa aaa
Glu Lys

tgg aat
Trp Asn

35

tte ggt
Fhe Gly

ttg atg
heu Met

acg caa
Thr Gln

aaa gtt
Lys Val

<210> 30

agt
Bex

gag
Glu

agc
Sor

gge
Gly

gty
Val

aaa
Lys

gac
RSP
100

gac
Gly
5

cgc

Arg

tac
Tyr

gaa
Glu

gat
Asp

goe
Ala

cgo
Arg

gat
hsp

gge
Gly

cgt
Ary

atg
Val

gco
Ala
70

tte
Fhe

cog
Fxo

gce
Ala

atc
Ile

att
Ile

gaa
Glu
55

the
Fhe

toe
ser

gat
Asp

act
Thr

aac
Asn
40

cgeo

Arg

gac
Lsp

cac
His

gag
Glu

att
Ile
25

att
Ile

gta
Val

gge
Gly

agt
Gly

cgi
Arg
10

tta
Lau

gta
Val

el
Lew

ooy
Pro

tta
Leu
20

gte
Val

gog
Ala

gac
Asp

teg
Ser

atg
Met
15

aaa
Lys

Tyr

Ala

Leu

Ala
140

Gly

atyg
Mat

aaa
Lys

acc
Thr

atg
Met
60

cog
Pro

cat
Pro

Gin

2sp

Tyr
125

Lys

gat
Bap

aat
Asn

cog
Pro
45

gtg
val

caa
Gln

atc
Ile

Arg

Pro
110

Glu

Val

tec
Sex

act
Thr
30

ggg
Gly

gat
358

ace
Thr

gta
Val

Thr
a5

Arg

Asp

Met

aac
Asn
15

goc
Ala

cac
His

too
Ber

cgt
Arg

gie
Val

JP 2006-519586 A 2006.8.31

Gln

Gln

Val

Ala

gat
Rsp

att
Ile

gcg
Ala

gta
val

ttt
Phe
30

atc
Ile
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<211>
<2i2>
<213>

ip2
FRT

<400> 30

Ala Ser Arg Sex Gly Ala Glu

1 5

Asp Asp

Leu Lys Glu Arg Gly Ile Thr Ile

Asn Asn Ser Tyr Arg Ile Asn Ile

35 40

Trp

Asp Phe Gly Gly Glu Val Glu Val

50 55

Arg

Leu Leu Met Val Asp Ala
45 70

Phe Asp Gly

Val Thr Gin Ala

85

Lys Phe Ser His Gly

Asn Lys Val Asp Pro

io0

Arg

<214> 31

<21i1> 891
<212> DNA
<213>

<220>
<221>
<222>

cps
{(1)..(B891}

<220>
<221>
222>
<223>

misc_feature
{182)..1{182}
n iz any nucleotide a, g, ¢,

<220>
<221>
222>
<2AZ23>

misc feature
{188)..¢188)
o is any nucleotide a, g, ¢,

<400> 31

atyg got ate gta caa toc aaa tet goo
Met Ala Ile Val Gln Ser Lys Ser Bla
1 5

cat ttg ctg ctg ath gea Lttt att tgt

Arg

10

L

Val

Leu

Pro

Leu
a0

Qr

or

(43)

Actinobacillus actinomycetemcomitans

Val

Ala

Rsp

Ser

Met

75

Lys

Betinobacillus actinomycetemcomitans

Met

Lys

Thr

Met

&0

Pro

Pro

BABD

Asn

Pro

45

Val

zln

Ile

Sexr

Thr

30

Gly

RASD

Thr

Val

Asn

15

Ala

His

Ser

Arg

Val
95

JP

Asp

Ile

Ala

Val

Phe

g0

Ile

cge tac cgt tta tgg gtg acc
Ary Tyr Arg Leu Trp Val Thr

10

15

ctg att att ttc cog tta ctg

2006-519586 A 2006.8.31
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Ris

atg
Mat

ttg
Len

ttt
Phe
65

gty
Val

gty
Val

atg
Met

caa
Gln

gat
Asp
145

ggo
Gly

ata
ile

goe
Ala

cat
Pro

goo
Ala
225

aas
Asn

aac
Asn

Leu

gty
Val

att
Tle

tat
Tyr

thg
Teu

gt
Gly

aaa
Lys

atg
Met
130

cge
Brg

gtg
Yal

aaa
Lys

ta

Leu

cte
Leu
210

gcoo
Ala

agao
Sexr

tac
Tyr

Lou

atc
Iie
35

ccg
Pro

gty
Val

ttg
Leu

atc
Ile

tto
Phe
115

tte
Phe

cto
L

att
Ile

gge
Gly

gaco
Asp
1588

tae

Ser

atht
Ile

tac
Tyr

ctt
Leu

Leu

gge
Gly

aza
Iys

gta
Val

tgg
Trp

gt
Wal
100

aaa
Lys

cet
Pro

ggt
Sly

tte
Phe

tat
Tyr
180

ggc
Gly

gta
Val

acec
Thr

acc
Thr

tog
Trp

Iie

att
Ile

caa
Gln

cac
His

tig
Leu

gtt
Val

g9c
Gly

gog
Ala

caa
Gln

got
Ala
165

ttt
Fhe

gct
Ala

acy
EFro

gaa
Glu

ctg
Leu
245

age
Gly

Ala

togo
Ser

att
Ile

gee
hla

tgyg
Trp

atg
Met

aga
Lys

atg
Val

tat
Tyr
150

tac
Tyx

gaa
Glu

aoc
The

att
Ile

gtg
Val
230

goq
Ala

gac
Bep

Fhe

oty
Den

tee
Sex
55

gac
Asp

aac
Az

tce
Ser

aaa
Lys

thyg
Leu
135

ate
Ile

ttg
Lau

ace
Thrx

[aler:Y
Pro

ctqg
Leu
215

ccg

Pro

gty
Val

tte
Fhe

Ile

oge
Arg
40

tog
Trp

ggt
Gly

tec
Ser

acc
Thr

acc
Thr
1z

tet
Ser

cog
Pro

ggc
Gly

atc
Tl

tay
Trp
20¢C

gcg
Ala

gta
Val

gga
Gly

gec
Ala

Cys
25

coy
Pro

gas
Gliu

teot
Ser

att
Ile

acht
Thr
105

ate
Ile

ttg
Leu

tte
Phe

ggt
Gly

gac
Asp
i85

cag
Gln

gtg
Val

goo
ala

atg
Met

got
Ala

Leu

ggc
Gly

cac
His

ate
Val

BAR
Lys
90

toc
Cys

ttyg
Teu

cgta
val

cte
Lew

ata
Ile
170

gga
Gly

geoa
Al=

gktec
Val

teg
Ser

Cadg
Gln
250

gca
Ala

(44)

Ile

2ac
Asn

tyg
Trp

aca
Thr
73

gty
Val

geo
Rla

cag
Gln

gce
Ala

gge
Gly
155

gce
Ala

teo
Ser

tteo
Fhe

tte
Phe

cta
Len
235

caga

Gln

gcg
Ala

Ile

cte
Ieu

cag
Gln
60

cca
Pro

gog
Alz

tac
Tyr

ggc
Gly

tta
Leu
140

tta
Lew

ttg
Leu

oty
Leu

oge
Arg

att
Ile
220

tta

Leu

tat
Tyx

gtg
Val

Phe

goct
Ala
45

aeyg
ala

cog
Pro

ace
Thr

got
Ala

atg
Yet
125

tac
Tyr

aac
Bsn

cac
His

gan
Glu

tta
Leu
205

cti

Leu

tta
Leu

cte
Lew

ctt
Len

Pro

ttg
Leu

gcy
Ala

cog
Pro

ata
Ila

tte
Phe
116

tta
Len

geo
Ala

ace
Thx

gtt
Val

gaa
je YRGS
180

att
Il=

tec
Ser

cge
Arg

tac
Tyx

tec
Sex

Leu

ggc
Gly

okt
Leu

tte
Fhe

[Elwied
Thy
25

geg
Ala

att
Ile

Lha
Leu

cac
His

tyg
Trp
175

got
Ala

tta
Ligw

tte
Phe

gat
Bsp

ceg
BPro
255

get
Rla
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Leu

gat
Asp

gge
Gly

[alats)
Pro
840

too
Ser

cgg
Arg

tte
Fhe

tte
Phe

ggc
Gly
160

ace
Thx

goco
Ala

cta
=t

ate
Ilie

gto
Val
240

caa
Gln

att
Ile

is2

240

288

336

384

528

576

024

872

T20

168

8185
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cat att
Pre Ile

tta acg
Leu Thr
290

210>
<211>
<212>
<213>
<220>
<Z21>
<3222>
<223>
<Z20>
<221>
222>
<223>
<400>
Met Ala
b3

His Teu

Met Val

Leun fle

Phe Tyr

Val Leu

Val Gly

Met Lys

Gln Met

acc
Thr
275

gca
Alz

32

2886
ERL
Actinobaclillus actinemycetemcomitans

32

Ile

Lew

Pro

Val

Leu

Ile

Fhe

115

FPhe

260

cta
Leu

ggt
Gly

Val

Leu

20

Gly

Lys

Val

Trp

Val

100

Lys

Pro

gtg ttec tta
Val Phe Leu Leu

ctg

280

ggg gta azr ggn
Gly Val Lys

nizc feabure
(182) ..
n is any nucleotide a, g, <,

{182}

misc feature
{1ge).. (188}
n is any nucleotide a,

295

Gly

=

265

(45)

270

JP 2006-519586 A 2006.8.31

gca caa cge tgy tta ate gge gga
Ala Gln Arg Trp Lew Ile Gly Gly

tga

Cy

ox

or

285

Gln 8er Lys Ser Ala Arg Tyr Arg Leu

5

Ile

Ile

Gln

His

Leu

85

Val

Gly

Ala

Rla

Ser

Ile

als

70

Trp

Met

Liys

Val

Phe

Leau

Sar

55

Rsp

Asn

Ser

Lys

Leu

Il=

Arg

40

Trp

Gly

Sex

Thr

Thr

120

Ser

Cys

25

Pro

Glu

Ser

ile

Thr

105

Ile

Leu

10

Leu

GLy

Rhis

Val

Lys

290

Cys

Leu

Val

Ile

Asn

Trp

Thr

75

Val

Ala

Gln

Ala

Xle

Lau

Gln

60

Fro

Ala

Tyzr

GLy

Leu

Phs

Ala

45

Ala

Pro

Thr

Ala

Met

125

Tyr

Pro

30

Leu

Ala

Pro

Ile

Phe

110

Leu

Ala

Val

15

Leun

Gly

Leu

Fhe

Thr

S5

Ala

Ile

Leu

Thry

Lewn

Asp

Gly

Pro

&0

Ser

Brg

Fhe

Phe

864

881

10
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30
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Asp

145

Gly

Iie

Bls

Bro

Ala

225

Asn

Asn

Pro

Leu

13¢

Arg

Val

Lys

Teu

Lau

210

Ala

Sexr

Tyr

Ile

Thr
290

<2105
<211>
<212>»
<213>

<220>
<221>
<222>

<400>
aat gtt tat gge ggt acc aaa gcoo

L

Teu
Ile
Gly
Rsp
185
Ser
Ile
Tyr
Lea
Thr
275

Ala

33
323
DA

Gly

Phe

Tyr

180

Gly

Val

Thr

Thy

260

Leu

Gly

Gln

Ala

183

Phe

Ala

Fro

Glu

Leu

245

Gly

Val

Gly

Tyr

150

Tyr

Glu

Thr

Tle

Val

230

Ala

Asp

FPhe

Val

135

Tle

Leu

Thr

Pro

Teu

215

Pro

val

FPhe

Leu

Lys
285

Pro

Gly

Ile

Trp

200

Ala

Val

Gly

Ala

Lewt

280

Gly

Phe

Gly

Asp

185

Gln

Val

Ala

Met

Ala

265

Rla

(46)

Leuw Gly
155

Ile Ala
170

Gly Ser

Ala Phe

Val Phe

Ser Leu

235

Gln Gln
250

Ala Ala

Eln Arg

Actincbacillus actinomycetemconitans

Chs

(1}..{321)

33

Bsn Val Tyr Gly Gly Thr Lys Ala
5

ckta cgt geo gat ctt gec gga ace
Leu Arg Ala BRsp Len Ala Gly Thr

2¢

et vl
Phe

aat
Asn
25

gta aaa
Val Lys
10

att cge
Ile Arg

140

Leun

Leu

Leu

Arg

Ile

220

Leu

Tyx

Yal

Trp

caa
Gln

gtt
Val

Asn

His

Glu

Leu

203

Leu

Leu

Leu T

Leu

Teu
285

ttt
Phe

tce
Ser

Thr

val

Glu
180

Ile

Ser

Arg

Ser
270

Tle

age
Ser

aat
Asn
30

His

TLp

175

Ala

Leu

Phe

Asp

Pro

255

Ala

Gly

tta
Leu

ghra
Val

JP 2006-519586 A 2006.8.31

Gly

160

Thr

Ala

Len

Tle

Val

240

Gln

Ile

Gly

aan
Asn

gaa
Glu

48
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cog
Pro

gat
Asp

[sfat"
Pro

cac
His

goo
Ala

gga
Gly

aac
Asn
50

caa

Gln

gte
Val

[alele]
Pro

<210»
<211>»
<Z1Z»

<213>

<400>

[=2+1
hau
35

goo
Ala

gat
Asp

aac
Asn

ohi
Len

34

107
PRT
Actinobacillus actinomycetemcomitans

34

Asn Val Tyr

1

Leu

Pro

Asp

Pro

Eis

Ala

Arg

Gly

Asn

50

Gln

Yal

Pro

<210>
<2ll>
<212>

<213>

Ala

Leu

35

Ala

Rsp

hsn

Leu

35

385
DNA
Actinobacillug actinomycetemcemitans

tgc
Cys

cge
Arg

att
Ile

att
Ile

aat
Asn
160G

gge
Gly

deg
Ala

goc
hla

aac
Asn
85

ata
Val

gge
Gly

gaa
Glu

aalb
Asn
70

cge

Arg

gca
Ala

Gly Gly Thr
5

Asp

20

Cys

Arg

Il=

Asn
100

Ten

Gly

Ala

Rla

Asn

B85

Val

Ala

Gly

Glu

Asn

Arg

Ala

acy
Thy

aaa
Lys
55

ate
Ile

att
Ile

agy
Arg

Lys

Gly

Thi

Lys

55

Ile

Ile

hrg

gaa
Glu
40

cte
Leu

gtg
Val

gaa
Glu

Ala

Thr

Glu

Leun

Yal

Glu

Asn

ttt
Phe

tac
Tyr

thy
Len

gty
Val

tta
Leu
105

Fhe

Asn

25

Phe

Tyx

Val

Lau
105

tet
Ser

gaa
Glu

tgg
Trp

atg
Met
S0

aat
Asn

Val

Ile

Ser

Glu

Trp

Met

S0

Asn

(47)

aag
Agn

aac
Asn

chte
Len
5

ccg
Fro

tta
Leu

Lys

Aryg

BAsn

Asn

Leu

75

Pro

Leu

gta
val

gta
val
60

a#t
Asn

acy
Thr

ga

Gln

Val

Val

Val

60

Asn

Thr

cgt
Arg

caa
Gin

caa
Gln

geg
Ala

Fhe

Ser

BArg

Gln

Gln

Ala

ttt
Phe

tat
Tyr

cas
Gln

caa
Gin

Sexr

Asn

30

Pha

Tyr

Gln

Gln

ada
Lys

gtt
Val

cog
Fro

ace
Thr
95

Leu

15

Val

Lys

Val

Pro

Thr
%5
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age
Gly

acg
Thr

gaa
[eA R
g0

tra
Phe

A&

Glu

Gly

Thr

Glu

80

Fhe

144
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323
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<Z20>

<221>

<222

<4Q0>

cRs

(1y..

35

atg gog gaa
Met Ala Glu
1

tat
Tyxe

ttt
Phe

tte
Leuwt

aat
Asn
65

tta
Leu

ttg
Leu

gcy
Ala

atyg
Met

coy
Pro
145

caa

Gln

gac
ASp

gca
Ala

gty
Yal

gta
Val

ttyg
Leu
50

cta
Leu

tta
Leu

ctt
Leu

gga
Gly

cog
Pro
130

aat

Asn

ana
Lys

tgg
Trp

ggt
Gly

ccg
Pro

gaa
Glu
35

a3aa
Lys

acc
Thr

cac
Hig

gee
ala

oag
Gin
115

tgo
Cys

gtg
val

ggt
Gly

teg
Ser

ccyg
Pro
185

<210> 36
<211>
<212> PRT

185

{585}

acy
Thr

gas
Glu
20

goco
Ala

aat
Asn

asa
Lys

ggc
Gly

aza
Lys
100

cae
His

cgt
Arg

Tttt
Phe

teo
Ser

goa
Ala
184

att
Ile

att
Ile

zag
Lys

tat
Tyx

gge
Gly

g9
Gly

cge
Arg

ggt
Gly

gt
Val

cgk
Axg

tgt
Cys
165

aat
Asn

tta
Leu

cta
Leu

gcg
Ala

gcc
Ala

acc
Thi
70

gca
Ala

atg
Met

gtc
Val

takt
Tyx

aty
Mat
150

tet

Ser

tat
Tyr

gac
Asn

gty
Val

gat
Asp

gge
Gly
55

aac
Asn

cat
His

gge
Gly

goo
Ala

atg
Metl
135

cgt
AEg

tkg
Leu

gaR
Glu

cog
Pro

ceg
Pro

oot
Pro
40

aga
Arg

goo
Ala

aaa
Lys

aaa
Lys

act
Thr
120

ggc
Gly

tta
Leu

aaz
Lys

aat
Asn

tat
Tyr

gty
vVal
25

goa
Ala

coc
Pre

aax
Lys

ace
Thx

ace
Thr
108

get
Ala

gcyg
Alz

atg
Melt

gac
Rsp

any
Thr
185

tte
Phe
10Q

ttg
L

ttt
Phe

acc
Thr

ate
Ile

=21
Asn

cgac
Arg

cto
Leu

aas
Lys

ggc
Gly

get
Ala
170

cac
Hisz

(48)

gyg
Gy

caa
Gln

cag
Gln

gca
Rla

tat
Tyr
75

cag
Gln

att
Ile

goo
Ala

gat
Asp

acy
Thr
155

tgo
Cys

tat
Tyxr

gaa
Glu

cag
Gln

cge
Axg

ctt
Leu
60

tta
Leu

gta
Val

att
Tle

tyge
Cys

gtg
Val
140

gaa
Glu

tge
Cys

Tty
Leu

tte
Phe

a_

tg
Leu

gaa
Glu
45

acca
Thr

aas
Iys

tta
Lew

qoc
Bla

goo
Bla
125

gaa

Glu

gty
val

gaa
Glu

che
Len

gge
Gly

gaa
Glu

tte
Phe

ottt
Leun

cgg
Arg

qgt
Gly

gaa
GLu
110

atg
Met

oyc
Arg

gta
val

goec
Ala

gyc
Gly
190

gga
Gly
15

aaa
Lys

cag
Gin

tgt
Cys

gaa
Glu

cag
Gln

acce
Thr

ttyg
Leu

caa
Gln

ceg
Pro

atg
Metl
175

aca
Thr
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atg
Met

gcd
Ala

gat
Agp

cge
Arg

gat
Asp
80

att
Ile

agc
Gly

gat
Asp

teg
Ser

gty
Val
160

cgt
Arg

gey
Ala

48
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192

288

336

384

432

528

576

585

10

20

30
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(49)

<213> Agtinopaciilus actinomycetemcomitans

<400>

Met Ala

1

Tyr Val

Phe Val

Leu Leun

Asn Len

Leu Leu

Leu Leu

Rla Gly

Met Pro

130

Pro Asn
145

Gin Lys

Bsp Trp

36

Glu

Pro

Gliu

38

Lys

Thr

His

Ala

Glin

115

Cys

Val

Gly

Ser

Bla Gly Fro

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

135

1
543
ONA

Thr

Glu

Ala

Asn

Lys

Gly

Lys

180

His

Arg

Phe

Ser

ala
130

Iie

Ile

Lys

Tyxr

Gly

Teu

Leun

Ala

Ala

Thr
74

Gily Ala

Arg

Gly

Val

Arg

Cys

165

Asn

Met

Val

Ty

Met

1590

Ser

Tyx

Asn

val

Asp

Gly

Asn

His

Gly

Ala

Met

135

Arg

Len

Glu

Pro

Pro

Pro

40

Arg

Ala

Lys

Lys

Thx

120

Gly

Leu

Lys

Asn

Tyr

val

Ala

Pro

Lys

Thr

Thx

103

Ala

Ala

Mel

hep

Thxr
185

Fhe

10

Len

FPhe

Thr

Iie

Asn

Arg

Leoun

Lys

Gly

Ala

170

His

Gly

Gln

Glin

Ala

Tyr

75

Gln

Tle

Ala

Asp

Thr

155

Cys

Tyxr

Actinobacillus actinomycetemcomitans

Glu

Gln

Arg

Leu

60

Leu

Val

Ile

Cys

Val

140

Glu

Cys

Leu

Phe

Leu

Glu

45

Lys

Leu

Ale

Ala

125

Glu

Val

Len

Gly

Glu

30

Phe

Len

Arg

Gly

Gl

110

Met

Arg

Val

Ala

Gly
180

Gly

15

Lys

Gln

Cys

Glu

Gln

EE

Thir

Lew

Gln

Pro

HMet

175

Thr

JP 2006-519586 A 2006.8.31

Met

Ala

Asp

arg

Asp

Ile

Giy

Azp

Sexr

Val

16Q

Arg

Ala

10

20

30



—m —m —m ~—@ ~@ @ ~@ ™~—@ @ @ @ @ @ @ @ @ ™@ o™@ ™@P & & & & /s /s /s /e /e /e /e /e e /e e e

O

<220>
<221>
<222% -

<400>
atg teg
Met Ser
1

gta ctt
Val Leu

gty gaa
Yal Gilu

acc atg
Thr Met
50

att tka
Ile Leu
G5

cag tta
Gln Leu

gyga att
Gly 1le

coa cgt
Pro Arg

gaa tte
Glu Phe
130

gaza att
Glu Ile
145

ttg anma
Leu Lys

atg gaa
Met Glu

<210>
<21l1>
<212>
<213>»

<400>

cps
{(1}..

37
cac
His

att
Ile

gte
Val
as

tat
Tyxr

cag
Gin

gtg
Yal

gaa
Glu

aaa
Lys
115

acge
Thr

gat
Asp

cgl
Arg

aag
Lys

38
ig1
PRT

{543)

gta
Val

tac
Ty
20

aat
Asn

cag
Gln

cgt
Argo

ttg
Leu

gag
Glu
100

gag
Glu

tta
Leau

cat
Hig

cag
Gln

caa
Gin
i8c

tit
Phe

cag
Pro

gac
Asp

gaa
Glu

att
Tle

att
Ile
85

ggt
Gly

aza
Lys

aaa
Lys

tra
Leu

cgy
Arg
165

aaa
Lys

caa
Gln

gaa
Glu

aac
Asn

gge
Gly

atc
Ile
70

aac
Bsn

tgt
Cys

gty
Val

geco
Ala

any
Asn
150

att
Ile

atc
Ile

gag
E1u

acqg
Thr

ggt
Gly
5%

act
Thr

cot
Pro

tty
Leu

act
Thr

gakt
Bsp
135

ggk
Gly

asaa
Lys

tca
Ser

cac
His

cgt
Arg
40

atc
Ile

att
Ile

gaa
Glu

tog
Ser

gta
val
120

ggt
Gly

att
Iie

gaa
Glu

aga
Arg

ctt
Leu

aag
Lys

gge
Gly

gat
Asp

att
Tle

att
Ile
105

ana

Lys

ctg
Leu

okt
Laud

aag
Lys

gaa
Gla
10

aaa
Lys

att
Ile

cta
Len

att
Ile

tekg
Leu
a0

(1ol
Pro

gcyg
Ala

ttyg
Len

ttt
Phe

ctyg
Leu
170

(50)

att
Tle

gty
Val

att
Ile

gcg
Ala

gag
Glu
75

gaa
Glu

gga
Gly

ctg
Leu

geca
Ala

gty
Val
155

att
Ile

Actinobacillus actincmycetemcomitans

38

atg
Met

gtt
Val

gat
Asp

gca
Rla
ao

ggt
Gly

teg
Ser

ttt
Phe

gat
Asp

att
Ile
140

gat
Asp

aaa
Lys

aca
Thr

tge
Cys

aat
Asn
45

ccy
Pro

gac
Asp

gas
Glu

cgt
Arg

cgt
Arg
125

tgt
Cys

tat
Ty

atyg
Mel

got
Ala

gat
Rsp

aty
Met

cayg
Gln

aad
Lys

ggt
Gly

geg
Ala
110

cat

His

att
Ile

cte
L

EEES
Lys

tta
Leu
15

ceg
Pro

ttt
Phe

gtg
val

Caa
Gln

gaa
Glu
a5

tta
Leu

ggt
Gly

cag
Gln

tet
Ser

aag
Lys
175

JP 2006-519586 A 2006.8.31

aat
Asn

gte
Val

gat
Asm

gat
Asp

aac
Asn
B0

acg
Thy

gtg
Val

aad
Liys

cat
His

cca
Pro
160

cag
Gln

48

86

144

192

240

- 288

334

384

432

4690

528

543

10

20

30
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Met Ser His Val Phe Gln Ile Ser Arg Glu Ile Met Thr Ala Leu Asn

Val Len Ile Tyr Pre Glu Glu His Leu Lys Val Val Cys Asp Pro Val
20 25 30

Val Glu Val Ren Rsp RAsn Thr Arg Lys Ile Ile Asp Asn Met Phe Asp

Thr Met Tyr 6ln Glu Gly Gly Ile Gly Leu Ala Ala Pro Gln Val Asp
50 55 &0

Tle Leu Gln Axg Ile Ile Thr 1le Asp Ile Glu Gly Asp Lys Gln Asn
&5 70 75 80

Gln Leu ¥al Leu Iie Asn Pro Glu Ile Len Glu Ser Glu Gly Glu Thx

Gly Ile Glu Glu Gly Cys Leu Ser Ile Pro Gly Phe Arg Rla Leu Val
100 105 116

Pro Brg Lys Glu Lys Val Thr Val Lys Ala Leu Asp Arg His Gly Lys
115 120 123

Glu Phe Thr Leu Lys Ala Asp Gly Leu Leu Rla Ile Cys Ile Gln His
130 138 140

Glu Ile Asp His Teu Asn Gly Ile Leu Fhe Val Asp Tyr Leu Ser Pro
145 150 155 le0

Leu Lys Arg Gln Arg Ile Lys Glu Lys Leu Ile Lys Met Lys Lys Gin
i65 170 175

Mot Glu Lys Gln Lys
180

£210> 39

<211> 353

<212> DNA

<213>» Actinobacillus actinomycetemcomnitans

220>
<221> CDS
<zz2>  ({1)..{351)

<400> 39

cge ggc gtg aca cog gaa cta tte goe gac tgg thta aaa cag tta cat 48
Arg Gly Val Thr Pro Glu heu Phe Ala Asp Trp Leu Lys Gln DLeu His

1 5 10 15
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cag gog
Gln Ala

goe ggo
Ala Gly

ttg gaa
Len Glun
a0

geg gog
Ala Ala
o

teoo atg
Ser Mot

cayg gog
Gin Ala

gge gat
Gly Asp

<210>
<2L1>

gge
Gly

tta
Len
35

goo
Ala

geg
Als

ggo
Gly

caa
Gln

tet
Ser
115

40
117

<Z12> PRT

<Z13>

<400>

40

gta
Val

acg
Thr

tgg
Trp

saa
Lys

goo
Ala

coyg
Pro
100

atg
Met

aas gtg
Lys Val

gog caa
Ala Gln

att ggt
Il Gly

aaa cotg
Lys Leu
1o

aac ggt
asn Gly

ooy &RR
Pro Lys

gtg go
Val

Arg Gly Val Thr Pro Glu

1

Gln Ala Gly Val

20

5

Lys Val

Ala Gly Leu Thr Ala Gln

35

Len Glu Alz Txrp [le Gly

50

Ala Ala Rla Lys

65

Ser Mel Gly Ala

Lys Leu
70

Asn Gly
a5

gty
Val

cct
Pro

cat
His
55

aga

Lys

teg
Ser

tgc
Cys

Val

Dro

His

55

Lys

Sex

tig
Leu

tgg
Trp
40

gcg
BAla

gea
Ala

ttg
Leu

gaa
Glu

Fhe

Leu

Trp

Ala

Ala

Len

gac
Asp
25

tig

Leu

oty
Teu

caa
Gln

tag
Trp

aac
Asn
108

Asp

25

Leu

Len

Gln

Trp

age
Sex

gtt
Val

cog
Pro

gyge
Gly

ttg
Leu
20

gty
Val

=

Ser

Val

Giy

Leu
Y

(52)

agt
Ser

aaa
Lys

acc
Thr

att
Ile
15

age

Ser

gta
Val

Actinchacillus actinomycetemcomitans

Trp

Ser

Lys

Thr

Ser

aac
Asn

cag
Pro

Tty
Len
60

gct
Ala

gat
Asp

age
Ser

Len

Asn

Pro

Leu

50

Ala

Asp

gea
Ala

aat
Asn
45

gac

Rsp

aac
Asn

aca
Thr

aceo
Thre

Lys

Ala

Asn

Rsp

Asn

Thr

gca
Ala
30

cat

His

gac
hsp

gty
Val

gao
Bla

gty
Val
110

Gln

Asp

Val

Ala

tty
Leu

cgt
Arg

att
Ile

att
Ila

gkc
Val
25

gga
Gly

Leu

15

Leu

Arg

Ile

Ile

val
95

JP 2006-519586 A 2006.8.31

aGe
Thy

gag
Slu

ate
Ile

att
Ile
890

gta
Yal

gog
Ala

His

Thr

Glu

Ile

Ile

[:29]

Val

26

144

192

240

288

336

353

10

20

30
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(53)

JP 2006-519586 A 2006.8.31

Gin Alas Gln Pro Pro Lys Cys Glu Asn Val Val Ser Thr Val Gly Ala

106

Gly Asp Ssr Met Val

<210>
<211>
<Z12»
<213>

<220>
<Z21i>
<222>»

<400
atg aaa aaa
Met Lys Lys

1

115

41
367
DA

105

Actinocbacillus actinomycetemcomitans

Cks

{1y ..(3866)

41

ctt tgg geg
Leu Trp Ala

gca
Ala

gog
Ala

ttt
Phe
&5

geg
Rla

gac.

Ala

aat
Asn

geg
hla

tta
Leu
50

aag

Lys

ttg
Ley

gaa
Gl

gtyg
Val

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

<400

1

caa
Gln
35

ttg
Leu

atg
Met

ccg
Pro

aza
Lys

gcg
Ala
115

42
lz2
PRT

tgg
Trp

cag
Gln
20

aaa
Liys

ctg
Leu

gca
Ala

acg
Thy

atc
Ile
100

ceg
Pro

ttt
Phe
3

gaa
Glu

ate
Ile

gac
Rla

tee
Ser

ate
Ile
85

gtg
Val

aat
Asn

aty
Mat

qcg
Ala

gaa
Glu

gce
Ala

aaa
Lys
70

gg¢
Gly

gcy
Bla

tac
Tyx

ctg
Leu

=l d
Bro

aaa
Lys

gcg
Ala
55

gge
Gly

aaa
Lys

ctt
Lau

ato
Ile

tta
Leu

toc
Ser

gtc
Val

[slels)
Pro

ggc
Gly

att
Ile

caa
Gln

gat
Asp
120

ot
Leu

ace
Fro
25

tta
Leu

caa
Gin

aag
Lya

goo
Rla

ooy
Pro
185

cag
Gln

]
Pro

Tttt
Phe

agc
Sexr

aaa
Lys

tta
Lau

gga
Gly
20

aat
Asn

gea
Ala

clg
Len

ctt
Leu

gco
Ala

atg
Met

Lttt
Phe
75

aay

Lys

tty
Leu

Actinobacillus actinomycetemcomitans

42

10

acs
Thr

fetele]
Ala

ggt
Gly

gto
Val
&0

cob

Pro

ggc
Gly

att
Ile

Tttt
Phe

g9g
Gly

aat
Asn
45

gga
Gly

gtg
val

agt
Ser

att
Tle

110

atc
Tle

gaa
Gly
30

ccyg
Fro

cty
Leu

caa
Gln

acg
Thr

gat
Asp
110

age
Gly

tta
Leu

agt
Ser

gog
Ala

caa
Gln

Tit
Fhe
25

gtg
Val

i5

age
Ser

cog
Pro

gat
Asp

ggc
Gly

caa
Gln
8a

teo

Ser

gge
Gly

Met Lys Lys Trp Fhe Met Ieu Leu Leu Pro DLeu Thr Phe Tle Gly Ser
5

48

26

144

182

249

288

336

367

10

20

30
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(54) JP 2006-519586 A 2006.8.31

Leu Trp Ala Gln Glu Ala Pro Ser Bro Phe Leu Ala Gly Glu Leu Pro
20 25 30

Ala Rla Gln Lys Ils 6lu Lys Val Leu Ser Ala Gly Asn Pro Ser Asp
a5 40 45

Bla Leun Leu Leu Ala Ala Ala Pro Gln Lys Met Val Gly Leu Ala Gly

Phe Lys Met Ala Ser Iys Gly Gly Lyeg Leu Phe Pre Val Gln Gln Gln
&5 70 15 80

Ala Lev Pro Thr Ile Gly Lys Ile Ala Gly Lys &ly Ser Thr Phe Ser
835 30 95

Ala Glu Lys Tle Val Ala Leu Gln Pro Asn Leu Ile Ile 2sp Val Gly
100 105 i1¢

Asn Val Rla Pro Asn Tyr Ile Rsp Gln Ala
115 120

<210> 43

<211> 4583

<212> DNA

<213> Actinchacillus actinomycetemcomitans

<220>
<221> CDS
<222>  (1)..{4593)

<400> 43

gte ttt aas gta atc tgg tgt aaa aca tot cag aca tgg att geoe gta 43
Val Phe Lys Val Ile Trp Cys Lys Thr Ser ¢Gln Thr Trp Ile aAla Val

1 5 10 i5

tet gaa cta ter aza got ttt toe ctht tot ace act aca gat ata cet 96
Jer Glu Deu Ser Lys ARla Phe 3Ser Leu Ser Thr Thr Thr Asp Ile Pro
20 2% 30

aas aaa act aaa ata tite att get goa goo ceog tta tta tit cte feoe 144
Lya Lys Thr Lys Ile Phe Ile Rla Ala Ala Pro Leu Leu Phe Leu Ser
35 40 45

ttt aat acc zac get tac att gebt ata ggt tet git gas zac aat tet 192
Phe Asn Thr Asn Ale Tyr Ile Ala Ile Gly Ser Val Glu h=sn Asn Ser
50 55 &0

gtg aaz too gag ggg goa gas goo Lo coa aac aag aga aag gga age 240
Val Lys Ser Glu Gly Ala Glu Ala Ser Pro Asn Lys Brg Lys Gly Ser
65 70 75 80

caa gca tta aat tat tac aac ced ggt agt aaa tea tat gat gat ama 288
Gln Ala Leun Asn Tyr Tyr Bsn Pro Gly Ser Lys Ser Tyr Asp Asp Lys



gac aasz
Asp Lys

gyt ate
Gly Ile

tea aat
Ser Asn
130

goc atg
Bla Met
145

geca ate
Rla Ile

atg cgt
Met Arg

gto goa
Val Rla

act gct
Thr Ala
210

ata tct
Tle Ser
225

gac aac
Asp Rsn

gct aaa
Ala Lys

acce ggt
Thr Gly

acc tot
Thr 3er
250

acg agh
Thr Ser
305

got aat
Ala Asn
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ceg
Pro

got
Ala
115

gt
Gly

goe
Ala

ggt
Gly

caa.
Gln

tgg
195

aza
Lys

cog
Pro

aca
Thr

ace
Thr

gag
Glu
2’75

cog

Pro

goeo
Ala

get
Ala

age
Ser
100

altc
Ile

atc
Ile

tts
Len

ata
Ile

tet
Ser
180

get
Ala

gge
Gly

aat
Asn

caa
Gln

aat
Bsn
250

tit
Pha

gat
Asp

ctt
Leu

tee
Ser

85

aal
Bsn

gagt
Gly

goe
Ala

ggt
Gly

get
Ala
165

gca
Rla

goea
Rlz

aac
Asn

gyt
Gly

ace
Thr
245

gat
Gly

zaa
Lys

ctg
Leu

gcg
Ala

q9c
Gly
325

cot
Pro

aaa
Liys

tta
Lau

tea
Sexr
150

toc
Ser

gca
Ala

ggt
Gly

caa
Gln

tet
Ser
230

aat
Asn

gat
Dsp

gty
Val

tot
Ser

caa
Gln
210

att
Ile

gaa
Gln

aat
Asn

age
Gly
135

Lttt
Phe

aga
Arg

aAce
The

caa
Gln

too
Ser
215

gqgt
Gly

gyt
Gly

gat
Asp

gaa
Glu

aza
Lys
295

aaa

Lys

aat
Asn

aga
hyg

acs
Thr
1z0

qat
Agp

tec
Sex

tea
Ser

a9
Gly

toa
Ser
200

att
Ile

gtg
Val

280
Asn

toa
Sex

cat
His
280
aada

Lys

gaa
GBlu

gca
Ala

aga
Arg
105

gat
Asp

tat
Tyr

aga
Aryg

teca
Ser

gat
Asp
185

age
Sex

gca
Ala

cca
Pro

cgt
Bxg

ttt
Phe
265

gac
Asp

get
Ala

tet
Ser

att
Ile

Ly

tac
Tyr

gtt
Yal

tot
Ser

goa
Ala

gua
Ely
170

tat
Tyr

tte
Phe

att
Ile

atec
Ile

too
Ser
230

get
Ala

aac
Asn

gat
Bsp

got
Bla

tct
Ser
330

(55)

age
Ser

gt
Arg

aag
Lys

gaa
Glu
135

att
Ile

tet
Ser

gea
Bla

gge
Gly

&aca
Thx
235

aty
Met

att
Ile

tat
Tyr

aaa
Lys

atc
Ile
315

ctt
Leun

aat
Rsn

gac
Asp

get
Ala
140

azaa
Lys

aat
Ban

act
Thx

ctg
Lelu

age
Ser
220

&aa
Lys

goa
Ala

agt
Gly

cta
Leu

gec
Ala
300

goa

Ala

ggc
Gly

ayq
Gly

toa
Sen
12%

ace
Thr

aat
Rsn

tot
Sar

goo
Ala

9oy
Gly
205

ttg
Leu

tac
Tyr

ttg
Leu

tat
Tyx

aaa
Lys
285

att
Tle

ttt
Phe

goa
Ala

gayg
Gln
110

agt
Ser

got
Gly

ggc
Gly

ctt
Lau

att
Ile
190

gct
Ala

gaa
Glu

aac
Asn

ggt
Gly

aaa
Lys
270

gayg
Glu

gt
Ala

gge
Gly

aat
Asn

85

gca
Az

aag
Lys

q9g
Gly

ggt
Gly

gcg
Ala
175

ggt
Gly

tet
Ser

caa
Gln

agd
Gly

acy
Thr
255

gca
Ala

aat
Asn

gtc
Val

tac
Tyr

gea
Ala
335

JP 2006-519586 A 2006.8.31

tat
Tyr

gat
Rsp

ottt
Leu

att
Ile
160

atg
Mat

tot
Ser

gt
Lla

aza
Lys

tta
Leu
240

gca
Ala

cac
His

gtt
val

agt
Gly

caa
Gln
320

aad
Lys

336

g4

432

h28

576

T20

168

816

854

81z

960

1008

10

20

30
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gca
Ala

gaa
Giu

aac
Asn

g9g
GLy
385

gka
¥al

gat
Gly

gtg
Val

tat
Tvr

aat
Asn
465

aat
Asn

gac
Asp

goo
Ala

age
Sex

gcg
Ala
545

ggt
Gly

tot
Sar

tat
Sex

tca
Ser
370

cas
Gln

gel
Ala

ggt
Gly

aat
Asn

gaa
Glu
450

acc
Thir

tat
Tyx

aat
Agn

aa
Th

aakt
Asn
530

aca

Thr

Tea
Sar

caa
Gln

ggt
Gly
355

ttg
Leu

tet
Ser

gtt
Val

cgt
Arg

gat
Asp
435

aca
Thxr

aac
Asn

gta
Val

aGaa
Lys

aca
Thr
515

gtt
val

acc
The

cat
Ris

gat
Asp
340

toa
Ser

gca
Ala

aad
Lys

gea
Ala

azt
Asn
420

aac
Aan

gac
Asp

tat
Tyr

agt
Ser

ggg
Gly
500

gga
Gly

agao
Ser

aac
As.

cet
Pro

aac
Asn

atg
Met

tta
Leu

tkt
Phe

aac
Bsn
405

gat
Asp

tia
Leu

aga
Gly

Cac
Ris

gta
Val
485

gct
Ala

acg
Thir

gge
Gly

ggt
Gly

gt
val
565

gtl
val

goc
Ala

ggt
Gly

act
Thr
390

goo
Ala

ack
Thr

goo
Ala

cat
His

gat
Asp
470

zat

Asn

aaa

gcy
Ala

caa
Gln

toc
Ser
550

teca
Ser

gta
Val

att
Ile

aca
Thi
3735

gca
Ala

ggt
GLy

gat
RSp

aag
Lys

act
Thr
455

gte
val

age
Ser

gra
Ala

gz
ala

ant
Asn
535

gte
Val

aat
Asn

goa
Ala

ggt
Gly
360

ggt
Gly

caa
Gln

zaa
Lys

goa
Ala

[iele
Sexr
440

tac
Tyxr

asa
Lys

act
Thr

gta
Val

atyg
Met
520

ace
Thr

att
Ile

ottt
val

ata
Tle
345

cag
Gln

acc
Thy

aak
Asn

qayg
Glu

aty
Val
425

ate
Ile

aaa
Lys

aca
Thr

aatb
Asn

ggt
Gly
505

azs
Asn

gtE
Val

tta
Leu

age
Ser

ggt
Sly

gga
Gly

att
Tle

tat
Tyr

cgt
Arg
410

aat
Asn

gca
2la

gea
Ala

gck
Ala

aca
Thr
450

tot
Sar

tot
Ser

goa
Alz

gga
Gly

agt
Jexr
570

(56)

aza
Lys

gct
Ala

ghto
Val

gat
Asp
395

cga
Axg

att
Ile

gy
Gly

cog
Pxo

gttt
Val
475

gca
Ala

att
Iie

att
Ile

ttyg
Leu

aat
Asn
555

gcg
Ala

tat
Tyx

aas
Lys

aac
Asn
380

get
Ala

gttt
Ile

gac
Ala

goo
Rla

gta
Val
460

gaa
Glu

gee
Ala

gcg
ala

gee
Ala

ggt
Gly
540

tee

Ser

act
Thr

get
Ala

tet
Sex
365

agt
Ser

aat
Asn

att
Iie

cag
Gln

got
Gly
445

ttt
Fhe

gcg
Alz

gat
Asp

tta
Len

att
Ii=
525

goo
Ala

toe
Ser

gtk
Val

aca
Thr
350

ace
Thx

gtc
val

aat
Asn

aat
Asn

tta
Leu
430

tat
Ty

agt
ser

gaa
Ala

agt
Ser

gge
Gly
510

ggt
Gly

aat
Asn

acc
Thr

aac
Asn

geo
Ala

ttt
Phe

gat
Asp

gyt
Gly

gtt
val
415

aza
Lys

aac
Rsn

att
Ile

cad
Gin

aat
Asn
495

gaa
Glu

tta
Leu

at

Ile

acyg
Thr

gga
Gly
575

JP 2006-519586 A 2006.8.31

act
Thr

aaz
Tiys

gge
GLy

gtt
Val
400

goc
Ala

ttc
Fhe

ggc
Gly

aaa
Lys

acc
Thr
480

tac
Tvx

aaa
LS

a8ac
Asn

aqe
Thx

gaa
Glu
560

tat
Tyr

1036

1104

Lisz

1200

1248

1294

1344

1382

1440

1488

1536

1584

1632

1680

1728

10
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aco
Thr

age
Ser

gt
Cly

ttt
Phe
625

g1
val

aaa
Lys=

aaa
Lys

tte
Phe

gtt
Yal
705

aat

Asn

aac
Asn

att
Tie

att
Ile

gaa
Glu
735

gLt
Val

aat

tac
Tyr

att
Ile

aat
Asn
510

gect
Ala

gaa
Glu

ccg
Pro

cag
Glin

act
Thr
690

asd

Lys

cge
Arg

ttt
FPhe

gttt
Val

age
Ser
770

gta

Val

ana
Lys

dgge

tea
Ser

ggt
Gly
585

gt
Val

gt
Val

aat
Asn

agt
Sexr

aac
Asn
875

aat

Asn

aac
Asn

att
Ile

aaa
Lys

gag
Glu
7h5

gta
val

tet
Ser

gty
Val

gte

ggt
Gly
580

tea
Saer

geg
Ala

geo
Ala

agt
Gly

zac
Asn
560

gge
Gly

gtt
Val

tic
Phe

asc
Thr

caa
Gln
740

[t 1=
Lys

gca
Ala

gta
Val

aca
Thr

gat

Ltk
FPhe

aaa
Lys

gca
Ala

agt
Ser

ggt
Gly
645

caa
Gln

act
Thr

acg
Thr

agc
Ser

ggt
Gly
725

tta

Leu

a3
Lys

aat
Bsn

tce
Ser

agt
Gly
805

act

ace
Thr

ggc
Gly

aac
Asn

cgt
Arg
630

act
Thr

gty
Val

aac
Asn

ace
Thr

gtt
VYal
710

gte
Val

aaa
Lys

goa
Ala

ggt
Gly

aaa
Lys
780

Tog
Ser

tat

gygc
Gly

zat
Asn

toa
Ser
615

gta
Val

caa
Gln

aag
Lys

tte
Phe

caa
Gln
6895

caa

5ln

got
Ala

agce
Ser

get
Ala

@aa
Lys
775

aaa
Lys

gea
Ala

gce

a0g
Thr

gag
Giu
600

anc
Thr

gaa
Glu

aat
Asn

cta
Leu

acc
Thr
680

gat
Asp

aat
Asn

gaa
Elu

ottt
Leu

caa
Gln
760

azat
Asn

gae
Ala

cog
Pro

gta

gta
Val
585

cgt
Arg

gat
Asp

taa
Gln

ggc
Gly

ctg
Leu
865

tte
The

cta
Leu

ggce
Gly

gge
Gly

ctt
Leu
745

gco
Ala

goc
Ala

gta
val

att
Ile

acc

aaa
Lys

caa
Ein

gce
Ala

ggt
Gly

gca
Ala
850

gca
Ala

tca
Ser

act
Thr

g9a
Gly

act
Thr
730

got
Gly

gga
Gly

ggc
Gly

caa
Gla

aat
Asn
810

ttt

(57)

gag teg gga

Glu

att
Ila

gtt
Val

tgg
Tep
535

goe
Ala

gga
Gly

ace
Thr

gca
Ala

ace
Thr
715

caa

Gln

ggc
Gly

gat
Asp

gat
Asp

agt
Ser
785

gta
Val

aat

Ser

aaa
Lys

aat
Asn
520

cazn
Gln

teca
Sex

aag
Liys

caa
Eln

aca
Thr
700

atc

Ile

gat
Asp

teo
Sar

gaa
Glu

atg
Met
760

gec
ala

aac
Asn

ggc

Gly

aat
Asn
605

agc
Gly

ate
Ile

aca
Thr

aat
Asn,

gaa
Glu
685

ggc
Gly

zal
Asn

gac
Asp

gea
Bla

anc
Asn
765

ggt
Gly

goa
Ala

aaa
Lys

aca

cat
His
520

gty
Vval

ket
Ser

act
Thr

gea
Ala

tta
Leu
&70

aat

Asn

aast
Asn

atg
Mol

ganc
Asp

teca
Ser
750

ctg
Leu

gcyg
Ala

aga
Lys

aca
Thr

gaa

Lttt
Fhe

gea
Ala

caa
GIn

too
Sexr

aca
Thr
655

gca
Rla

gtc
val

acc
Thr

gga
Gly

gcg
Ala
735

acy

Thr

goy
Ala

aaa
Lys

gaa
Glu

gat
Asp
815

gcg

JP 2006-519586 A 2006.8.31

gtg
Yal

goa
Ala

tta
Lau

gge
Gly
640

atc
Tle

gtc
Val

acg
Thx

act
Thr

aakt
Asn
720

gttt
val

gasa
Glu

gat
Asp

tac
Ty

geg
Ala
800

gta
val

geyg

177e

1524

1872

1820

1968

2016

2064

2112

2160

2208

2256

2304

2352

2400

2448

2498
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(58) JP 2006-519586 A 2006.8.31

Asn Gly Val Asp Thr Tyr Ala Val Thr Phe Asn Gly Thr Glu Ala Ala
824 825 830

ama tcot atc coca tia act tat a2a got mac gob age got gat aaa acc 2544
Lys Ser Ile Pro Teu Thr Tyr Lys Ala Asn Gly Ser Gly Asp Lys Thr
835 540 845

gte aty ttg gat maa gga tta aac ttt acc aat ggt atyg atg aeca acc 2592
val Met Leu BAsp Lys Gly Leu ARsn Phe Thr Asn Gly Met Met Thr Thr
850 855 860

got toe ghg gea sat gac ggt gtg gtg aaa tab gac gte aat tta tec 2640
Bia Ser Val Ala Asn Asp Gly Val Val Lys Tyr Asp Val Asn Leu Ser
565 870 5875 880

acc att aam gta gaa gat gge aag gol goc ghta geo gyt aca cog ggo 2688
Thr Ile Lys Val Glu Bep GLy Lys Ala BAla Val Rla Gly Thr Pro Gly
885 2o 895

aca aat ggo goc aac gge act gat gge aaa gat gge gta geg acy gtt 2736
Thr Bsn Gly Ala hsn Gly Thr Asp Gly Lys ksp Gly Val Rla Thr Yal
200 905 910

aaa ast gty gta gag gog tha aat aat goc gea tgg aca ata act gec 2784
Lys Asn val Val Glu Rla Leu BAsn Ben Ala Ala Trp Thr Ile Thr Ala
915 820 825

tet saa tot gac ggo gaa ghbe gtc age aab gea teb ast too gttt aaa 2832
Ser Lys Ser Asp Gly Glu Val Val Ser Asn BAla Ser Asn Ser Val Lys
230 235 940

azt ggg gat acg gtg act tat gat geoe gyo asa a=c atc aaa att act 2880
Asn Gly Asp Thr Val Thx Tyr Asp Bla Gly Lys Asn Ile Lys Ile Thx
245 asn 955 260

caa aga gat aas zaa ttc tet tit geo acc aaa gat aat gtt gaa titt 2928
Gln Arg Bsp Dys Lys Phe Ser Phe hla Thr Lys Asp Asn Val Glu Fhe
985 970 975

act tot gtg acc acg gge zat acc aaa tta acc gghb aat ggt gta gaa 2976
Thr Ser Val Thr Thr Gly Asn Thr Lys Leu Thr Gly Asn Gly Val Glu
980 285 850

atc acc aac ggc cct asa ctt ace caa tea ggt gtg gat goa gge ggt 3024
Ile Thr Asn Gly Pre Lys Leu Thr Gln Sex Gly Val Asp Ala Gly Gly
@95 1000 1005

aag aaa atc acc aat gha geca gat gge gttt att gea got aac age 3069
Lys Lys Tle Thr Ash Val Ala Asp Gly Val Ile Ala BAla Asn Ser
1010 1015 1020

aaa gat goc gtg aat gge ggt caa tta tic gek gea act gea aza 3114
Lys Bsp Ala Val Asn Gly Gly Gln Leu Phe Ala Glu Thr Ala Lys
1025 1030 1035

gec zas act acg gtt gag aaa ggt gat gat aat att ca= atc aca 3158
BAla Lys Thr Thr Val Glu Lys Gly Asp Asp Bsn Ile Gln Ile Thr "
1040 1045 1050

tca gaa act goa acg gac gga cat att aac tat aaa gty gca tta 3204
Ser Glu Thr Ala Thr Asp Gly His Ile Asn Tyr Lys Val Ala Leu
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aat
Asn

acc
Thr

age
Sex

caa
Gln

gygc
Gly

agc
Gly

gtg
Val

caa
Gin

goc
Ala

got
Bla

acc
Thr

att
Ila

acc
Thr

ctg
Leu

acc
Thr

Lb55

cab
Pro
1070

att
Ile
1085

tayg
Trp
1100

tta
Den
1115

ggt
Gly
1130

gga
Gly
1145

acg
Thx
1160

acc
Thr
1175

aac
AEN
1180

gta
Val
1203

gat
BAsp
1220

cca
Pro
1235

att
Tla
1250

aaa
Liys
1265

agt
Gly
1280

age
Sexr

gat
Asp

acg
Thr

tot
Ser

gac
Asp

ate
ILle

aca
Thy

aca
Thr

att
Ile

gtg
Val

aat
Asn

aca
Thr

gaa
Glu

gat
Bsp

aaa
Tys

ttg
Lew

ggt
Gly

gge
GLy

ata
Ile

azc
Ren

aaa
Lys

tca
Ser

aas
Lys

acc
Thr

3234
Lys

acg
Thr

cog
FPro

agt
Gly

gat
hsp

gat
Asp

acc
Thxr

aat
Asn

gcg
Ala

gte
val

aggt
Gly

Tttt
Phe

gga
GLly

aat
Asn

gat
Asp

geg
Ala

aca
Thr

gas
Glu

gat
hap

tta
Leu

teot
Ser

gtc
Val

aanc
Agn

cca
Pro

gat
Asp

agt
Ser

aat
Asn

too
Ser

aag
Tys

aat
Asn

got
Ala

gga
Gly

aaa
Lys

gge
Gly

geg
Ala

tco
Ser

1080

gga
Gly
1075

age
Gly
1080

aca
Thr
1105

aza
Lys
1120

acc
Thr
1135

ato
Ile
1150

ggc
Gly
1165

atc
Ile
1180

gyt
Gly
1185

gat
Asp
1210

caa
Gln
1225

aca
Thr
1240

tea
Ser
1255

cta
Leu
1270

att
Ile
1285

Cod
Pro

tat
Tyr

acc
Thr

aaa
Lys

ana
Thx

aaa
Lys

gat
hsp

gac
Asp

aza
Lys

tot
Sex

aaa
Lys

gca
Ala

goo
Ala

ggt
Gly

aaa
Lys

aga,
Brg

ati
Ile

ggt
Gly

tre
Phe

gag
Gin

gqc
Gly

gat
Rsp

aat
Asn

aaa
Lys

acy
Thr

ace
Thr

atg
Mat

goc
Ala

caa
Gln

gty
Val

(59)

aca
Thr

acc
Thr

cyt
Arg

gat
Asp

aad
Lys

aga
Gly

gta
Val

jefelt)
Ela

gttt
Val

att
Ile

tac
Tyr

gct
bla

aat
hsn

aaa
Lys

aac
Asn

aat
Ihsn

ggt
Gly

gca
Ala

aat
RS

tec
Ser

gac
Bsp

acyg
Thr

gca
Ala

att
Ile

acg
Thr

zaa
Lys

fol51a]
Ero

ccy
Pro

gac
Asp

agc
Giy

1065

ggt
Gly
1680

tta
Leu
1685

gca
Ala
1110

aag
Lys
1125

tto
Leu
1140

ago
sSer
1155

gtg
val
1170

gat
Asp
1185

acc
Thr
1200

gta
Yal
1215

ate
Ile
1230

ggc
Gly
1245

ttt
Phe
1260

got
Ala
1273

aaa
Lys
1280

cac
Bis

acc
Thr

acg
Thr

gtt
Val

tet
Ser

caa
Gln

gat
ASp

aaa
Lys

got
Ala

act
Thx

aaa
Tiys

aac
Asn

aaa
Lys

daac
Asn

gat
Asp

cog
Pro

aat
Asn

gaa
5lu

tet

Ser

cac
His

aaa
Lys

ott
Leu

gat
RAsp

tt=
Len

gac
Asp

goo
Ala

aat
Asn

gty
Val

gge
Gly

gge
Gly

JP 2006-519586 A 2006.8.31

atc
Ile

aca
Thr

gat
Asp

tta
Leu

RaC
Asn

tat
Tyx

gca
la

cte
Leu

gge
Gly

gaa
Glu

aat
Asn

aca
Tht

aat
Agn

gta
Val

tcc
Ser

3249

3284

3339

3384

3429

3474

3919

3564

3602

3654

3689

3744

3789

3534

3874

10

20
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ggt
Gly

zaa
Lys

goc
Ala

aac
Asn

gat
Asp

gaa
Glu

ate
Tie

aaa
Lys

aac
Asn

gat
Asp

gat
ely

gac
Asp

aaa
Lys

att
Il&

aat
Asn

gty
Val
1235

gagc
Asp
1310

ggt
Gly
13zh

gac
RAsp
1344

aac
Asn
1355

att
Ile
1370

ggc
Gly
1385

gag
Glu
1400

aca
Thr
1415

cog
Pro
1430

gat
Gly
1445

ggt
Gly
1460

aat
Asn
1475

acc
Thr
1430

gyc
Gly
15035

gog
ARla

ggt
Gly

gty
Val

gct
Ala

age
Ser

gkg
val

gta
Val

ttg
Leu

acy
Thr

aca
Thr

aat
Asn

toa
Ser

geyg
ala

gac
Asp

goa
Ala

att
Ile

gcyg
ala

aat
Asn

gtt
val

acgc
Thr

ggt
Gly

aak
Asn

aat
Asn

gkt
Val

aag
Lys

Cas
Gin

aca
Thyr

gcg
Ala

gca
Ala

acc
Thir

azac
Ban

aat
Asn

gaa
Glu

goa
Ala

gaa
Glu

got
Gly

gee
Ala

gag
Glu

atc
Ile

gey
Ala

att
Ile

gttt
Val

aat
Asn

agt
Ser

get
ala

ggt
Gly

cct
Pro

ace
Thr

ace
Thr

gte
val

gea
Ala

aat
Asn

tta
Leu

aat
ABTL

gte
val

gty
Val

geth
Ala

atc
Tle

aaa
Lys

aaa
Lys

aaa
Lys
1300

gte
Val
1315

aat
Asn
1330

ctt
Leu
1345

atc
Ile
1380

gat
Asp
1375

aac
Bsn
1390

acc
Thr
1405

ggc
Gly
1420

age
Ber
1435

aac
Asn
1450

tta
Leu
1465

gge
Gly

1480

aac
Asn
1495

gce
Alz
1510

gac
Asp

ace
Thr

coc
Pro

aaa,
Lys

act
Thr

aaa
Lys

ggc
Gly

agt
Ser

aat
Asn

tta
Leu

att
Llea

aza
Lys

gat
Asp

ggc
Gly

aac
Asn

ggt
Gly

atec
Tle

aaa
Lys

gac
Bep

aaa
Lys

aac
Asn

aag
Lys

gcg
Ala

ggc
Gly

acyg
Thr

gac
Asp

gac
Asp

tta
Leu

ggc
Gly

tta
Leu

(60)

jletel
Ser

aaa
Lys

gac
Bap

aga
Gly

acc
Thx

Saad
L¥S

ctg
Leun

caz
Gln

ata
Tle

gat
RAsp

age
Ser

goo
Ala

caa
Eln

tte
Fhe

ggt
Gly

ath
Ile

acyg
Thr

cgt
Axg

tta
Leu

tta
Lau

tta
Leu

gaa
Glu

tta
Phe

aca
Thi

aaa
Lys

gga
Gly

Loa
Ser

aasa
Lys

ggt
GLy

gaa
Glu

gea
Ala
1305

gy
Ala
1320

tha
Leu
1335

aaa
Lys
1350

aat
Asn
1365

tot
Sex
1380

gtg
Val
1395

aag
Lys
1410

att
Ile
1425

gga
Gly
1440

tta
Leu
1455

g9t
Gly
1470

tee
Ser
1485

tta
Leu
1500

acc
Thx
1515

tta
Lew

caa
Gin

atg
Met

to
Phe

C&a
Gln

gac
Asp

aaa
Lys

mat
Asn

aco
Thr

cta
Leu

aaa
Lys

gat
ASp

att
Ile

age
Ser

cgt
Arg

aat
Asn

ggt
Gly

gtg
Val

goc
Ala

aaa
Lys

aac
Asn

tta
Leu

gge
Gly

ccg
Pro

azc
Asn

caa
Gln

aca
Thr

aac
Asn

gat
AsP

gaa
Glu
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gge
Gly

cct
Pro

aat
Ban

gga
Gly

ctg
Leu

aat
Asn

gcc
Ala

gac
Asp

aaa
Lys

aal
Asn

goe
ala

tta
Leu

gac
Asp

gac
Asp

agt
Sex

3924

3969

4014

40589

4104

41489

4194

42389

4284

4325

4374

4419

4464

4509

4554
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(61) JP 2006-519586 A 2006.8.31

gaa agg cge tgy cag tob tat  tac zaz agt agh tac cga 4583
Glu Arg Arg Trp @ln Cys Tyr Tyr Lys Ser Ser Tyr BArg
1520 1525 1530
<210> 44
<2il> 1531
<212> PRT

<213> Actinobagwillus actinomycetemcomitans
<400> 44

Val Phe Lys Val [le Trp Cys Lys Thr Ser Gln Thx Trp Ile Ala Val
1 5 1o 15

Ser Glu Leu Ser Lys Ala Phe Ser Leu Ser Thr Thr Thr Asp Ile Pro
20 25 30

Lys Tiys Thy DLys Ile Phe Ils Bla BAla ARla Pro Leu Leu Phe Leu Ser
35 40 45

The Asn Thr Asn Ala Tyr Ile Ala Ile Gly Ser Val Glu Asn Asn Ser
50 55 60

Val Dys Ser Glu Gly Ala Glu Rla Ser Pro Asn Lys Arg Lys Gly Ser

Gln Rla Leu Asn Tyr Tyr Asn Pro Gly Ser Lys Ser Tyr Asp Asp Lys
85 50 25

2sp Lys Pro Ser Asn Pro Glu Arg Arg Tyr Ser Asn Gly Glu Ala Tyr
100 i0% 110

Gly Ile Ala Ile Gly Lys Asn Thr Asp Val Arg Asp Ser Ser Lys Asp
115 120 125

Ser Asn Gly Ile Ala Teu Gly Asp Tyr Sex Lys Ala Thr Gly Gly Lenm
130 135 140

Ala Met Ala Leu Gly Ser Phe Ser Arg Ala Glu Lys Asn Gly Gly Ile
145 150 155 160

Ala Tle Gly Ile Rla Ser 2Arg Ser Ser Gly Ile Asn Ser Leu Bla Met
165 170 175

Met Arg Gln Ser Ala Ala Thr Gly Asp Tyr Ser Thr Ala Ile Gly Ser
180 185 190

Val ala Trp Ala Ala Gly Gln Ser Ser Phe Ala Leu Gly Bla Ser Ala
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Thr
Ile
225
Asp
Ala
Thr
Thr
Thr
305
Ala
Ala
Glu
Asn
Gly
385
Val

Gly

Val

Ala

210

Ser

Asn

Liys

Gly

Sex

290

Ser

Asn

Ser

Ser

Ser

310

Gl

Ala

Gly

Asn

185

Lys

Pro

The

Thr

Glu

275

Pro

Ala

Ala

Gla

6Ly

355

Leu

Ser

Val

Arg

Asp
435

Gly

Asn

Gln

Asn

280

Fhe

Asp

Leu

Ser

Asp

340

Ser

Ala

Lys

Ala

Asn

420

Asn

Asn

Gly

Thr

245

Gly

Tys

Leu

Ala

Gly

325

Asn

Met

Leu

Phe

Asn

405

Asp

Leu

Gln

Ser

230

Asn

Asp

val

Ser

Gln

310

Ile

Val

RAla

Gly

Thr

380

Ala

Thr

Ala

Ser

215

Gly

Gly

Asp

Glu

Lys

285

Lys

Asn

val

Il=

Thr

373

Ala

Gly

Asp

Lys

200

Tl=

Val

Asn

Ser

His

280

Lys

Glu

Ala

Ala

Gly

360

Gly

Gln

Lys

Ala

Ser
440

Ble

Pro

Arg

Phe

265

Asp

Ala

Ser

Ile

Ile

345

Gln

Thr

Asn

Glu

Vel

425

Ile

Tle

Il=

Sexr

250

Lla

Asn

Asp

Ala

Sar

330

Gly

Bly

Ile

Tyx

Bryg

410

Asn

Ala

(62)

Gly

Thr

235

Met

Ile

Tyr

Lys

Iie

315

Leu

Lys

Ala

Val

Bsp

395

Arg

Iie

Gly

Sex

229

Lys

Ala

Gly

Len

Ala

300

Ala

Gly

Tyr

Lys

Asn

380

Alz

Tle

Ala

Ala

205

Leu

Tyx

L

Tyr

Liys

285

Ile

Fhe

Ala

Ala

Ser

365

Ser

Asn

Ile

Gln

Gly
445

Glu

Asn

Gly

Lya

270

Glu

Ala

Gly

Asn

Thr

350

Thr

Val

Asn

Asn

Leu

430

Tyr

Gln

Gly

Thr

255

Ala

Asn

Val

Tye

Ala

335

Ala

Phe

Asp

Gly

Val

415

Lys

Asn

JP 2006-519586 A 2006.8.31

Lys

Leu

240

Ala

His

Val

Gly

Gln

320

Lys

Thr

Lys

Gly

Yal

400

Ala

Fhe

Gly
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30
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O

Tyr

Asn

465

bLsn

Asp

Ala

Ser

Ala

545

Gly

Thr

Ser

Gly

Phe

625

Val

Lys

Lys

Glu

450

Thr

Tyr

Asn

Thr

Asn

530

Thr

Ser

Tyr

Ile

Asn

G190

Ala

Glu

FPro

Gln

Thr

Asn

Val

Lys

Thr

515

Val

Thr

His

Ser

Gly

Val

Val,

Asgn

Sexr

Asn
675

Asp

Tyr

Ser

Gly

500

Gly

Ser

Asn

Pro

Gly

380

Ser

Ala

Ala

Gly

Asn

660

Gly

Gly

‘His

Val

485

Rla

Thr

Gly

Gly

Val

565

Phe

Lys

Ala

Ser

Gly

645

Gln

Thr

His

Asp

4770

Asn

Lys

Ala

Gin

Ser

350

Ser

Thr

Gly

Asn

Arg

&30

Thx

Val

Asn

Thx

435

Val

Ser

Ala

Ala

Asn

535

val

Asn

Gly

Asn

Ser

615

val

Gln

Tys

Phe

Tyxr

Lys

Thr

Val

Met

520

Thr

Iie

Val

Thr

Glu

600

Thr

Glu

Len

Thr
&80

Thxr

Asn

Ely

503

Asn

Val

Leu

Ser

Val

585

Arg

Asp

Gln

Gly

Teu

665

Phe

Ala

Ala

Thr

490

Ser

Ser

Aia

Gly

Ser

5§70

Lys

Gln

Ala

Ala
650

Ala

Ser

(63)

Pro

Val

475

Bla

Ile

Ile

Leu

Asn

555

Ala

Glu

Ile

val

Trp

635

Ala

Gly

Thr

val

460

Glu

Ala

Ala

Ala

Gly

540

Ser

Thr

Ser

Lys

Asn

620

Gln

Ser

Lys

Gln

Phe

Ala

Asp

Lew

Ile

525

Rla

Ser

Val

Gly

Asn

605

Gly

Ile

Thr

Asn

Glu
685

Ser

ala

Ser

Gly

510

Gly

Asn

Thr

Asn

His

580

Val

Ser

Tht

Ala

Leu

&70

Asn

Ile

Gln

Asn

485

Glu

Le

Ile

Thx

Gly

575

Phe

Ala

Gln

Ser

Thr

655

Ala

Val

JP

Lys

Thi

480

Tyr

Lys

Asn

Thr

Glu

350

Tyr

Val

Rla

Leu

Gly

640

Ile

val

Thr

2006-519586 A 2006.8.31
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Fhe

Val

705

Asn

Asn

Ile

Ile

Glu

785

Val

Asn

Lys

Val

Ala

§65h

Thr

Thr

Lys

Thr

690

Lys

Rryg

Phe

Val

Ser

779

Val

Lvs

Gly

Sex

Mei

§50

Sex

Ile

Asn

Asn

Asn

Asn

Ile

Lys

Glu

755

Val

Sex

Val

Val

Ile

835

Leu

Val

Lys

Gly

Yal
815

Val

Phe

Thr

Gln

740

Lys

Ala

Val

Thr

Asp

220

Pro

Asp

Ala

Ala
300

Val

Thr

Ser

Gly

725

Leu

Asn

Ser

Gly

805

Thx

L

Lys

asn

Glu

885

Glu

Thr Gin
695

val Gln
Fi0

Val Ala

Lys Ser

Ala Als

Gly Lys

775

Lys Lyg
780

Ser ala

Tyr Ala

Thr Tyr

Gly Leu

855

Asp Gly

B70

Asp Gly

Gly Thr

Ala Leu

Asp

Asn

Glu

Leu

Gln

780

Asn

Ala

Pro

Val

Lys

g40

Asn

Val

Lys

Asp

Asn
9z2¢

Leu

Gly

Gly

Leu

745

Ala

Ala

Val

e

Thr

825

Ala

Phe

Val

ala

Gly

205

Asn

Thr

Gly

Thr

730

Gly

Gly

Gly

Gln

ABn

810

Phe

Asn

Thr

Lys

Ala

880

Lys

Ala

(64)

Ala

Thr

715

Gin

Gly

ASp

Asp

Ser

795

Val

Asn

Gly

Asn

Tyr

875

Val

Asp

Rla

Thy

700

Ile

Asp

Ser

Glu

Met

780

Ala

Asn

Gly

Ser

Gly

860

Rsp

Ala

Gly

Trp

Gly

Asn

Asp

Ala

Asn

765

Gly

Ala

Lys

Thx

Gly

845

Metl

Val

Gly

Val

Thr
925

Asn

Met

Asp

Ser

750

Ieu

Ala

Lys

Thr

Glu

830

Asp

Met

ABD

Thr

Ala

910

ile

Thr

Gly

Ala

733

Thr

ala

Lys

Glu

ASp

415

Ala

Lys

Thr

Leu

rro

825

Thr

Thr

JP 2006-519586 A 2006.8.31

Thr

Asn

720

¥zl

Gla

Asp

Tyr

Ala

800

Val

Ala

Thr

Thr

Ser

880

Gly

Val

Ala
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Ser

Asn

945

Gln

The

Ile

Lys

Lys

Rla

Ser

Asn

Thr

Ser

Gin

Gly

Gly

Val

Lys Ser Asp Gly Glu Val

234

Gly Asp Thr Val Thr Tyx

250

Brg Bsp Lys Lys Phe

Ser V¥al Thr Thr Gly Asn

X1

Thr Asn Gly

Lys
1010

Asp
1025

Lys
1040

Glu
1055

Pro
1070

Iie
1085

1100

Leu
1115

Gly
1130

Gly
1145

Thr

995

Ile Thr

Ala Val

Thr Thy

Thr Ala

Ser Leu

asp Gly

Thr Gly

Ser Ile

Agp Asn

Ile Lys

Thr Ser

965

Pro Lys Leu

Asn Val

Agn Gly

Val Glu

Thr Asp

The Val

Asn Asn

Bla Pro

Val Asp

Gly Ser

Phe Asn

Gly Ser

935

Ser Phe Ala Thr

Val Ser Asn

RAsp Ala Gly

(65)

Ala

Lys

240

855

970

Thr Lys Leu

985

Thr

1000

Ala
1015

Gly
1030

4

Lys
1045

Gly
1060

Gly
1075

Gly
1050

Thy
1105

Lys
1120

Thr
1135

Ile
1150

Gly

Asp

Gln

Gly

His

FPro

Tyr

Thr

Lys

Thr

Lys

Asp

Gly

e

ASp

Ile

Arg

Ile

Gly

Phe

Glu

Gly

Rsp

Val

Pha

Bsn

Thr

Thr

Brg

Bsp

Lys

Gly

Val

Lys

Thr

1le

Ala

Asn

Tyx

Asn

Gly

Ala

Asn

Ser

Asp

Thr

Sexr Bsn Ser

Asn Ile Lys

hsp bsn Val

920

1505

Rla
1020

Glu
1035

Tle
1050

Lys
1065

Gly
1080

Leu
1085

Ala
1110

Lys
1125

Leu
1140

Sen
1185

Val

Ala

Thr

Eln

Val

His

Thr

Thr

val

Ser

Glu

Asp

JP 2006-519586 A 2006.8.31

Val Lys

Ile Thr
960

Glu Phe
8vs

Gly Asn Gly Val Glu

Gln Ser Gly Val Asp &la Gly Gly

Asn Sexr

Ala Lys

Ile Thr

Bla Leu

Pro Ile

Asn Thr

Glu Asp

Ser Leu

His Asn

Lys Tyx

Leu Ala

10

20

30
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Gin

Ala

Ala

Thr

Tle

Thr

Leu

Thx

Gly

Dysg

Ala

Asn

Asp

Glu

ile

1160

Thy
1175

Asn
1180

¥al
1205

Asp
1zz0

Pro
1235

Ile
1250

Lys
12635

Gly
1280

Val
1295

Bap
1310

Gly
1325

Asp
1340

Asn
1355

Ile
1370

Gly
1385

Thx

Ile

Val

Asn

Thr

Glu

Asp

Dys

Ala

Gly

Val

Ala

Ser

Val

Val

Lys

Thx

Lys

Thx

Pro

Gly

Asp

Asp

Ile

Ale

Asn

Val

Thr

Gly

Asn

Bsn

Asp

Ala

Glu

Asp

Leu

Ser

Asn

Asn

Giu

Ala

Glu

Gly

Ala

bys

Agn

Ala

Gly

Lys

Gly

Als

ser

Gly

Fro

Thr

Val

Ala

Asn

1165

Ile
1180

Gly
1185

Asp
1210

Gln
1225

Thr
1240

Sar
1255

Leu
1270

Ile
1285

Lys
l3c0

val
1315

Asn
1330

Leu
1345

Ile
1360

Asp
1375

Bsn
1390

Asp

Ser

Lys

Bla

Ala

Gly

Lys

hsp

Thx

Prao

Lys

Thr

Lys

Gly

Asn

Lys

Thr

Thx

Met

Ala

Val

Gly

Ile

Lys

Asp

Tys

Asn

Lys

(66)

Ala

Val

Ile

Tyx

Ala

Asn

Lys

Asn

Ser

Lys

ABp

Gly

Thr

Lys

Leu

Ala

Ile

Thr

Lys

Fro

Pre

BsSp

Gly

Ile

Thr

Arg

Leu

Leu

Leu

Glu

1170

Asp
1185

Thr
1200

val
1215

Ile
1230

Gly
1245

Fhe
1260

Ala
1275

Lys
iz290

Ala
1305

Ala
1320

Leu
1335

Lys
1350

Bsn
1365

Ser
1380

Val
1395

Lys

Ala

Thx

Lys

Lan

Lys

Asgn

Asp

Lau

Gln

Meat

Phe

Gln

Asp

Lys

Asp

Leu

Asp

Ala

Asn

Val

Gly

Asn

Gly

Val

Ala

Lys

Asn

Leu

JP 2006-519586 A 2006.8.31

Leu

Gly

Glu

p-¥:33)

Thr

Asn

Val

Ser

Gly

Pro

Asn

Gly

Lean

Asn

Rla

10
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(67) JP
Lys Glu Leu Rsn Glu Teu Thr Ser Ala Gln phe Lys Asn Gly Asp
1400 1405 141¢
asn Thr Thr Val Ile Asn Gly BAsn Gly Ile Thr Ile Thr Pro Lys
1415 1420 1425
Bsp Pro Thr Lys Ala Val Ser Deu Thr Bsp ILys Gly Leu Asn Asn
1430 1435 1440
Gly Gly Asn Gln Ile Val Asnp Ile Asp Ser Gly Leu Lys Gln Ala
1445 1450 1455
Asp Gly Ser Thr Val Ala Leu Iys Asp ala Ser Gly Asp Thr DLeu
1460 1465 1470
Lys Bsn Ala Rla Asn Ile Gly BAsp Leu Gln Lys Ser Ile Asn Asp
1475 1480 1485
Ile Thr BAsp Ala Ser Lys Bsn Gly Gly Fhe Gly Lew Ser Asp Asp
14390 1485 1500
BRsn Gly Ala Thr Ala Lys Ala 2Asn Leu Gly Glu Thr Arg Glu Ser
1505 1510 1515
Glu Brg Arg Trp Giln Cys Tyr Tyr Lys 8er Ser Tyr Arg
1520 1525 1530
<210> 45
<21l> 565
<212> DWA
<213> Actinobacillus actinomycetemcomitans
<220>
<221> CD8
<222>  {1)..{564)
<40Q> 45
caa gaa atc akt aac cta gog cot aas ggc tta att acc goo geo ege
gln Glu Tie Iie Asp Leu Bla Pro Lys Gly leu lle Thr Ala Ala Ber
1 3 G 15
cot tat tta tac got gta ace cgt agt gat ttg gaa aza atc gte ate
pro Tyr Leu Tyr Gly Val Thr Arg Ser Asp Leu Glu Lys Ile Val Ile
20 25 30
atg ggc gtg tgg bttt gaa gac atg asa acc ctc gog coc tac tyg caa
Met Gly Val Trp Fhe Glu Asp Met Lys Thr Len Ala Pro Tyr Trp &ln
35 40 45
atc acc gge acg ccc acce gyt gte aac ttt gac gaa cge aac gee atg
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4B

26

144

19z

10

20

30



—m —m —m ~—@ ~@ @ ~@ ™~—@ @ @ @ @ @ @ @ @ ™@ o™@ ™@P & & & & /s /s /s /e /e /e /e /e e /e e e

O

Ile Thr Gly

30

atc ggeo ama
Ile Gly Lys

65

ctg age

tta

Leu Thr Leu

gee ake gty
Ala Ile Val

ctg gat tte
Leu 2sp Fhe

115

geo ctg ctt
Alz Leu Leu

130

cag cra ott
Gln Gln Teu

145
aaa gtc

Lys Val

atg ggo
Melt Gly

<210>
<211
<212>
<213>

<4(0>
Gin Glu
L

Pro Tvyr

teo
Jer

ttg
Leu

46
188
FRT

Thr

ace
Thr

agc
Ser

gaa
Glu
100

gcg
Ala

aac
Esn

cayg
Gln

gec
Ala

ati
Tie
180

Fro

el
Leu

ctyg
Leu
85

gcg
Bla

caa
Gln

gty
Val

caa
Gln

oo
Ser
185

tee
Ser

Thr

gee
Ala
70

aat
Asn

ggc
Gly

aac
Asn

aaa
Lys

caa
Gln
150

gaa

Glu

gtg
Val

Gly

gaa
Glu

teg
Ser

gac
ASp

tgg
Trp

aalt
hsn
135

tat
Tyr

999
Gly

gty
val

Val

cgo
Aryg

gta
Val

geao
Ala

ckyg
Leu
120

gat
Asp

cec
Pro

el
Gln

att
Tle

Asn

tta
Len

gat
Asp

aco
Thr
105

gaa
Glu

cag
Glin

gat
AFpD

att
Ile

ctyg
Len
1385

Fhe

aac
Asi

aaa
Lys
20

gac
Asp

aaa
Lye

agg
Gly

thg
Leuw

cty
Leu
1740

atl
Tle

(68)

Bsp

ctg
Leu
e

cac
His

aat
Asn

gaa
Glu

caa
Gln

gat
Asp
i55

gat
nsp

tta
Leu

Actinobacillus actinomycetemcomitans

46

Ile

Leu

Met &Sly Val

35

Ile

Tyr
20

Trp

Ile Thr Gly Thr

50

Ile Gly Lys

65

Thr

Asn

Gly

Fhe

Pro

Leu

Leu Ala Pro Lys Gly Leu

val

Glu

nla
70

Thr

Asp

Gly

35

Glu

10

hrg Ber bhsp

25

Met Lys Thr

40

Val Asn Phe

Arg Leu Asn

Len

Lea

asp

Leu
75

Gla

aaz
Lys

cag
Gln

atyg
Met

BEC
Bsn

gty
Val
140

att
Ile

aag
Lys

goo
Ala

Ile

Glu

Ala

Gl

Lys

Arg

gty
Val

Tttt
Phe

cte
Leu

Tt
Fhe
125

gaa

Glu

cat
His

atl
Tle

Thx

Lys

Pra

45

arg

Val

Asn

ggc
Gly

ac
Thr

ato
Ile
110

goo
Ala

caa
&ln

cog
Pro

ana
Lys

Ala

Ile

30

Tyr

Asn

Gly

Ala

agt
Ber

att
Tle
95

gty
Val

ace
Thr

tte
Fhe

ate
Ile

age
Gly
175

Ala

15

val

TEp

Ala

Ser

JP 2006-519586 A 2006.8.31

Met

aag
Lys
80

aaa
bys

age
Ser

aat
Asn

gca
Ala

cge
Arg
160

titg
Leu

Ser

Ile

Gln

Mat

Lys
80

240

288

336

384

432

528

565
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Leu

Bla

Lau

Ala

Gln

145

Lys

Met

Thr

Ile

Asp

Leu

130

Gln

Val

Gly

<210>
<211>

<212>
<213>

<220>
221>
<222¥

<400>
gee aat cgg
Ala Asn Arg

1
caa

Gln

ggt
Gly

tec
Ser

ctg
Lew
55

gga

aaa
Lys

cgt
Arg

atc
Val
50

gga
Gly

aat

Leu

Val

Pha

115

Leun

Leu

Ser

Leu

47
668

DNA
Actinchacillus actinomycetemcomitans

CDg
{1i..

47

gt
Arg

tte
Phe
35

agt
Ser

att
Ile

gat

Ser

51u

100

ala

Asn

Gln

Ala

Ilie
189

Leu

Ala

Gln

val

Gin

Ser

165

Sern

{666}

ate
Ile

cag
Gln

ggt
Gly

geo
Ala

atc
Ile

tca

att
Ilae

gta
Val

tte
Fhe

att
Iile

atc
Ile

can

Asn

Gly

Asn

Lys

Gln
150

Elu

Val

gaa
Glu

zaa
Lys

age
Ser

gta
Val

999
Gly
70

caa

Ser

Asp

Trp

Asn
135

Tyx

Gly

Val

atc
Tie

agt
Ser

azaa
Lys

geyg
Ala
55

ate
Ile

aag

Val

Ala

Lan
120

Bsp

Pro

Gln

Ile

aaa
Lys

geyg
Ala

gat
Asp
40

cac
His

act
Thr

att

Asp

Thr
105

Gln

Asp

lle

Leu
185

gat
Asp

gtt
Val

caa
Gln

aaa
Lys

teoc
Ser

tig

Lys
°0

Asp

Lys

Gly

Leu

Lew
170

Tle

ggt
Gly
10

ana
Lys

ctt
Leu

atg
Met

gte
Val

gaa

(69)

His Gln

Asn Met

Glu Asn

Gln Val
140

Asp Ile
155

Asp Lys

Deu Ala

gaa att
Glu Ile

aat cca
Asn Pro

atg gaa
Met Glu

cge toa
Arg Ser
60

gtt tee
Vsl Ser
75

aat att

rhe

Leu

Phe
iz3

Glu

Hisg

Ile

ate
Ile

ayt
Sar

goc
Ala
45

ttg
Leu

gty
Val

cgco

Thr

Ile
110

Ala

Gln

Pro

Lys

agt
Ser

gtt
Val
30

tte
Phe

cty
Leu

oty
Val

ggt

JP 2006-519586 A 2006.8.31

Ile Lys
85

Val Ser

Thr Asn

Phe Ala

Ile Arg
160

Gly Leu
175

gat acg
Asp Thr

tEh =aa
Phe Lys

cgt atg
Arg Met

ace atg
Thz Met

gog Lta
Ala Leu
B0

atec ggo

48

36

144

182

288

10

20

30



—m —m —m ~—@ ~@ @ ~@ ™~—@ @ @ @ @ @ @ @ @ ™@ o™@ ™@P & & & & /s /s /s /e /e /e /e /e e /e e e

O

Gly Asn

aca aas
Thr Asn

tea cgg
Ser Arg

aaa caa
Lys Gln
130

att tta
Ile Leu
143

atc ggt
Ile Gly

cgt tta
arg Leu

ctyg gac
Leu Asp

gge aaa
Gly Lys
210

<210>
<211>
<Z212>
<Z13>

<400>

Gly

aca
Thr

cac
His
115

agt
Sex

gty
Vgl

gaa
Glu

tka
Leu

gaa
Glu
185

acg
Thr

48
222
PRT

Ser

atyg
Met
100

att
Ile

tat
Tyx

ghe
Val

caa
Gln

ace
Thr
180

aght

Ser

gty
Val

Gln
85

E=leie)
Thr

caa
Gln

att
Ile

ggt
Gly

tat
Tyx
165

gag
zlu

gca
Ala

att
Ile

Gin

att
Ile

aac
bsn

caa
Gln

aac
Asn
150

ttt
Phe

gac
Asp

aaa
Lys

tkt
Phe

Lys

Tttt
Fhe

cta
Leu

age
Ser
135

aaa
Lys

gat
ABD

gat
Asp

aga
Lys

aat
Asn
215

Ile

aac

Asn

aaa
Lys
120

gtt

Yal

too
Sexr

gta
Val

gty
Val

gue
Ala
200

asg
Lys

Leu

ggt
Gly
105

atc
Iis

act
Thr

Lto
Phe

gaa
Glu

gat
Asp
185

att
Ile

cga
Arg

Glu

aat
Asn

agc
Ser

cca
Pro

aca
Thx

agc
Gly
176

caa
Gln

Tttt
Fhe

cca
Pro

(70)

Asn

agt
Gly

gat
Asp

zat
Asn

teoo
Ser
153

thg

Lau

age
Ser

goo
Ala

Tttt
Fhe

Agtinobacillus actinoemycetenrcomitans

48

BRla Asp Arg Ile

1

Gln Lys Arg Gln
20

Gly Arg Phe Gly
35

Ser Val Ser Ala

30

Leu Gly Ile Ile

65

Ile

Val

Fhe

Ile

Ile

Glu

Lys

Ser

Val

Gly
70

Ile

Sgr

Lys

Ala

55

Ile

Lys

Rla

bsp

40

His

Thr

Asp Gly Glu

10

Val Lys Bsn

25

Gln Leu Met

Lys Met Arg

Ser Val Val

75

Ile

tte
Fhe

goc
Ala

acc
Thr
140

goo

Ala

aag
Lys

aac
Asn

aac
Asn

cat
Arg
220

Iie

Fro

Glu

Ser

Ser

Arg Gly

ggt gac
Gly Asp
110

aat acg
Asn Thr
125

tot toc

Ser Ser

aat tta
Asn Len

tta ma=z
Leu Lys

cag gtg
Gln Val

1580
Jgaa aat
Slu Asn
205

gtc att
Val Jle

Ile Ser

Ser Val
30

Ala Fhe
45

Leu Leu

Val val

Tle
35

cgt
Arg

tka
Leu

agc
Ser

tak
Tyr

cag
Gln
175

gte
Val

coc
Pro

Asp

15

Fhe

Aryg

Thx

Ala

JP 2006-519586 A 2006.8.31

Gly

cgt
Arg

tcg
Ser

ggc
Gly

agt
Gly
160

gge
Gly

gtg
Val

ctt
Leu

Thr

Lys

Met

Met.

Leu
80

336

384

432

480

528

576

G668
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30
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O

Gly Asn

Thr Asn

Ser Arg

Lys Gln
130

1)

Gly Ser Gln Gln Lys Ile Leu Glu Asn

Thr Met Thr Ile Phe Bsn Gly Asn Gly
100 105

His Ile Gln Asn Leu Lys Ile Sexr Rep
115 120

Ser Tyr Ile Gln Ser Val Thr Fro Asn
135

Ile Leu Val Val Gly Asn Lys Ser Phe Thr Ser

145

Ile &

150 155

ly Giu Gln Tyr Phe Asp Val Glu Gly Leu

165 170

Arg Leu Leu Thr Glu Asp Asp Val Asp Gln Ser

180 185

Leu Bsp Glu Ser Ala Lys Lys Ala Ile Phe Ala

Gly Lys
210

<210>
<Z1l>
<212>
<213>

<220>
<REL>
<222>

<4Q0>

i85 200

Thr Val Ile Phe Asn Lys Arg Pro Fhe
215

49

278

DA

Actinobacillus actinonmycetemcomitans

cDs
{1)..(278}

4%

aty aga atg cac aat cct coa cac cog gga gaa
Met Arg Met Bis Asn Pro Pro His Pro Gly Glu

1

5 0

att gat gge gtg agt gte acy =ag gttt goe caa
Ile msp Gly Val 8er Val Thr Lys Val Ala Gln

20 25

cgt gtt acyg ctt tce cge att ctt aat ggo zaa
Arg Val Thr Leu Ser Arg Ile Leu Asn Gly Lys

35 40

gaa atg gct ghbg cga tta age gaa tia ttg aat

Tle

Fhe

Ala

Thx
14Q

Alz

Lys

Agn

Asn

Arg
224

ctg
Leu

aaa
Lys

goa
Ala

ace

Arg

Gly

Ben
125

ser

Asn

Leu

Gln

Glu
205

Val

tta
Leu

tta
Lew

aght
Ser
45

aca

Gly

asp
110

Thr

Ser

Ley

Lys

Val
180

Bsn

Ila

aza
LyS

ggt
Gly

ata
ile

aca

Ile

Arg

Lew

Sexr

Tyx

Gln
175

Val

Pro

gaa
Elu
15

gtt
Val

acy
Thr

cog

JP 2006-519586 A 2006.8.31

Gly

Brg

Ser

Gly

Gly
160

Gly

val

Leu

tat
Tyx

tey
Ser

cch
Pro

=1 Fa3

48

96

144

142

10

20

30
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glu Met Ala Val Arg

50

tta tgy ctg ggt akg
Len Trp Leu Gly Met

a5

caa cac gec gta tte

<210>
<211

Gln His Ala Val Phe
35

50

ez

ERT

<21Z>
<213>

<400

Leu

caa
Gln
70

aac
Asn

Ser

gca
Ala

atc
Ile

Glu

gac
2Asp

caa
Gln

Leu Teu

tag gat
Tyr Asp

cca tta
Fro Len

(72)

asn

tta
Leu
75

ttt
Phe

Betincbacillus actinomycetemcomitans

50

Met Arg Met His BAsn

1

¥

Ile Asp Gly Val Ser

20

arg Val Thr Leu Ser

35

Glu Met Ala Val Arg

50

Leuw Trp Leu Gly Met

65

Gln His Rla Val Phe

<Z10>
<21l1l>
<212>
<213>

220>
<221>
<222>

<400>

85

51
337
DA

Fro

Val

Arg

Lew

Gin

70

Asn

Pro

Thr

Ile

Ser

ala

Ile

His

Lys

Leun

40

Giu

Rap

Gln

Pro Gly
10

Val Ala

25

Bsn Gly

Leuw Len

Tyr Asp

Pro Leu
a0

Glu

Gln

Lys

Bsn

Leu

15

Phe

Actincbacillus actinemycetemcomilans

CDE
{1)..{537)

51

caa cat z2at got gta
Gln His Asn Gly Val

1

3

bta asz tta ceog gct
Leu Lys Leu Pro Ala

20

cta
Leu

tac
Tyr

ggt

ook

Giy Pro

tgg gaa
Trp Glu

tat ate
Tyr Ile

cta tea
Leu Ser
25

ggt
Gly

gga
Gly

Thr

tog
Trp

aat
Asn

Lau

Lys

Ala

Thr

€0

Trp

Asn

f=X=1=
Lys

tte
Fhe

JP 2006-519586 A 2006.8.31

Thr Thr Pre Lys

caa att gas caa 240
Gln Ile Glu Gln

Leu

Le

Saer
45

The

Gln

gge
Gly

calt
His

Lys Glu
15

Gly Vail
30

Ile Thx

Thr Pro

Ile Glu

agt tia
Sexr Leu
15

caa tta
Gln DLeuw
30

[:3¢)

276

Tyr

Ser

Fro

Lys

Gln
B0

aceo 48
Thr

acc 26
Thr

10

20

30
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O

gat
Asp

ttt
Fhe

i
Phe
%3

aca
Thr

tac
Tyr

acc
Thr

aat
Asn

cat
His
145

gat
Asp

tac
Tyx

caa
Glin

zaa
Lys
50

goc
Thx

aca
Thr

gat
Asp

gac
Asp

tta
Leu
130

tet
Phe

tac
Tyr

cgt
Arg

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

<400>

tgg
TIp

35

gaa
Glu

aag
Lys

tat
Tyr

aaa
Lys

cgh
Arg
il5

teot
Sar

gtt
Val

acc
Thr

tte
Fhe

52
178
PRT

get
Ala

tta
Leu

aaa
Lys

agoe
Ser

goc
Ala
100

atg
Met

ott
Val

gag
Glu

act
Thr

atc
Ile

feluiel
Arg

gag
Glu

cta
Leu
35

gog
ala

gy
Try

gat
Asp

acc
Thr

aaa
Lys
165

cac
His

ggc
Gly

gaa
Glu
70

aat
Asn

agt
Ser

tat
Tyr

gtc
val

caa
Gln
150

goo
Ala

tat
Tyr

asa
Lys
55

tac
Tyx

gat
Asp

a8a
Lys

agt
Ser

gge
Gly
135

aat
Asn

aco
Thr

age
Ser
40

tat
Tyr

aaa
Lys

get
Ala

acg
Thr

ata
Ile
124

tte
Phe

ate
Ile

got
Ala

tat
Tyr

caa
Gln

gac
Asp

tta
Len

cat
Bis
105

aga
Gly

gct
Ala

aag
Lys

aac
Asn

aaa
Lys

gat
Asp

aac
Asn

aca
Thr
ag

tta
Leu

goe
Ala

cat
His

99g
Gly

crc
Leu
170

(73)

tat
Tyr

ggt
Gly

tae
Sexr
75

tta
Lew

tet
Sar

ace
Thx

tka
Leu

tta
Leu
155

tac
Tyr

Actinchacillus actimomycetemcomitans

52

Gln His Asn Gly Val Leu Gly Pro Tyr

1

5

Leu Lys Leu Pro Ala Tyr Trp Glu Leu

20

25

Ile Gly

10

Ser Gly

Asp Gln Trp Ala Ile His Tyr 3Sexr Tyr Lys Tyr

35

a0

Phe Lys Glu Leu Arg Gly Lys Tyr Gln Asp Gly

aca gaa tgg
Thr Glu Trp

tco
Serxr
&0

cgt
Arg

agt
Arg

geg
Ala

tat
Tyr

cygt
Brg
140

ttg
Leu

ggt
Gly

Lys

Phe

Thr

Ser

45

ggc
Gly

ttt
Phe

gca
Ala

tee
Ser

aag
Lys
125

gat
Gly

ctt
Lan

ttg
Leu

Gly

His

Giu
45

Gly

tat
Tyx

gct
Ala

ggt
Gly

att
Ile
110

ttc
Phe

aag
Lys

gtt
val

aat
Asn

Ser

Gln

Trp

Tyr

agt
Ser

gag
Glu

att
Ile

ttg
Leu
935

ccl
Fro

={etad
Thr

aaqg
Lys

gag
Glu

cta
Treu
175

Teu

15

Ly

Sar

Glu

JP 2006-519586 A 2006.8.31

cgh
Arg

gue
Ala

gyt
Gly

got
ala

gat
Asp

ccg
Pro

aaz
Lys

geg
Ala
160

aat
Asn

Thr

Th

[al

Arg

Ala

144

182

240

288

336

364

432

480

528

537
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30
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Phe

a5

Thr

Tyx

Thr

Asn

His

145

Rsp

Tyx

50

Thr Lys

Thr Tyr

Asp Lys

Asp Arg

115

Leu Ser

130

Phe Val

Tyr Thx

Arg Phe

<210> 53
<211> 548
<212> DNA

<213>

<220>
<221> CDS

<222>

<400> 53

gga
Gly
1

acc
Thr

aac
Asn

anc
Agn

cea agt
Pro Ser

ggt gta
Giy Val

ggt ago
Gly Ser
35

zat otg
Bsn Val
5¢

Tys

Ser

Alza
100

Met

Val

Glu

Thr

gtc
Val

asa
Lys
z0

caa
Gln

gac
Asp

Glu

Teu

B85

Ala

BAsp

Thr

Lys
165

(1}.. (540}

acc
Thr

gac
Asp

tta
Len

zaz
Lys

Glu
70

Asn

Ser

Ty

Yal

Gln
150

Ala

aay
Lys

ggt
Gly

cat
His

g9g
Gly

55

Tyx

Aap

Lys

Ser

Gly
135

Asn

Thx

gac
Asp

gaa
Glu

caa
Gln

Lys

Ala

Thr

Ile
120

Phe

Tle

Ala

gge
Gly

att
Ile

ace
Thr
40

ast
Asn

Asp

Leu

His
105

Gly

Ala

Lys

Isn

att
Ile

tca
Ser

aac
Asn

tic
Phe

Asn

Thr
an

Len

Rla

His

Gly

Leu
176

cae
His
10

geo
Alz

caa
Gln

caa
Gln

(74)

Bex

75

Leu

Ser

Thy

Leu

Leu

155

Ty

Actincbacillius actinomycetemcomitans

gee
Ala

cat
His

zat
Asn

gga
Gly

60

Arg

Rrg

Rla

Tyr

Arg
140

Len

Gly

aat
Asn

agk
Ser

gtyg
Val

gac
Asp
]

Phe

Ala

Sern

Lys
125

Gly

Leu

Leun

gakt
Asp

aaa
Lys

acg
Thr

aat
Asn

Ala

Gly

Tle
110

Phe

Lys

Val

Asn

aag
Lys

gag
Glu
30

aat
BAsn

caa
Gln

Tlie

Leu
95

Pro

Thx

Lys

Glu

Leu
175

aaz
Lys
15

geg
Ala

tta
Leu

gaa
Glu

JP 2006-519586 A 2006.8.31

Gly

Ala

Bap

Pro

Lys

Ala
160

Bsn

atc
Ile

gtyg
Val

geo
Ala

gtc
Val

48

96

144

192
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30
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aca gti
Thr Val

gat coyg
Asp Pro

aac uge
Asn Gly

gat ggo
Asp Gly

acg att
Thr Ile
130

ggc aaa
Gly Lys
145

gta aat

aat
Asn

2ag
Lys

acc
Thr

age
ser
115

aaa
Lys

cga
Arg

atg

Val Asn Met

att gat aac
Ile Asp hsn

<210>
<21ll>
212>
<213>

<400>

L
182
PRT

cgt
Arg

aaa
Lys

atg
Met
100

ctt
Leu

gao
Asgp

att
Tle

agt
Ser

att
Ile
150

aaa
Lys

tta
Leu
85

acc
Thr

act
Thr

ggt
Gly

got
Ala
cag
165

gat
Bep

tta
Leu
70

aca
The

gttt
Val

gta
val

coa
Pro

2ac
Asn
15¢

ctt

Leu

aag
Lys

ggce
Gly

caz
Gln

cag
Gln

ggc
Gly

agc
Ser
135

gkt
Vval

caa
Gin

cg

gat
Asp

aat
Asn

ctyg
Leu

mab
Asn
12¢

atyg
Met

gcy
Ala

gac
Asp

Ca&a
Gln

aat
Asn

gcg
Ala
ies

acc
Thr

aca
Thr

aaa
Lys

gtc
Val

cth
Len

atc
Ile
a¢

aag
Dya

acqg
Thx

age
Sex

g9g
Gly

ggc
Gly
170

(75)

aac
Asn
75

gge
Gly

gaaz
Glu

gtc
Val

cac
His

aaa
Lys
155

aght
Ser

Actinobacilliug actinomycetemcomitans

54

Gly Pro Ber

1

Thr GLy

val

Asn Gly Ser

35

Asn Asn Val

50

Thr Val asn

6%

Agp Pro Lys

Val

Lys

20

Gln

Asp

Arg

Lys

Thr

Asp

Leu

Lys

Lys

Leu

Lys

Gly

His

Ely

Leu

10

Thr

Rsp

Glu

Gln

Leuw

55

Gly

Gln

Gly

Ile

Thr

40

Aen

Asp

Asn

Ile

Ser

25

Asn

Phe

Gln

Asn

His

10

Ala

Gln

Gln

Leu

Ile

Bla

Hisg

Asn

Gly

Asn

75

Gly

atk
Ile

gtyg
Val

gt
val

aat
Asn

gge
Gly
140

gcoa
Ala

goo
Ala

Asn

Ser

Val

Asp

Ile

Val

cge
Arg

acc

ggc
Gly

goa

Thr Ala

aat,
Asn

aac
asn
125

ate

Ile

felate]
Pro

att
Ile

Asp

Lys

Thr

45

Asgn

Arg

Thr

che
Leu
119

gac

Asp

agdc
Asn

acg
Thr

aat
Asn

Lys

Glu

20

Asn

Gln

Gly

ala

gt
Gly

gat
Asp
85

gge
a1y

ggt
Gly

gce
Alza

gab
Asp

aat
hsn
175

Lys

15

Ala

Leu

Glu

Gly

Asp

JP 2006-519586 A 2006.8.31

gcd
ala
80

aad

Lys

goa
Ala

gtt
Val

gge
Gly

goa
Ala
160

cge
hryg

Ile

Val

Ala

Val

Ala

80

Lys

240

288

338

384

432

480

528
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(76) JP 2006-519586 A 2006.8.31

85 o0 g5

Aszn Gly Thr Met Thr Val Gln Leu Bla Lys Glu VYal Asn Den Gly Bla
100 105 110

Asp Gly Ser Leu Thr Val Gly Rsn Thr Thr Val Asn Asn Asp Gly Vel
115 120 125

Thr Ile Lys Asp Gly Pro Ser Met Thr Ser His Gly Ile Asn Ala Gly
130 135 140

Gly Lys Rrg Ile Ala Asn V¥al Ala Lys Gly Lys &la Pro Thr Asp Ala
145 150 155 160

val Asn Met Ser Gln Deu Gln Asp Val Gly Ser Ala Ile Asn Asn Arg
165 ‘ 170 175

Ile Asp Asn Ile Asp Lys
180

<210> B85

<Z211l> 168

<212> DNA

<213> Actinckbacillus actinomycetemcomitans

<220>
<221> CDs
<222> (l}..{1g8)

<400> 5%

aty gat cac ttt ccg ooy otk tgy ottt ttt ecgg tta aac age tha atg 48
Met 2sp His Phe Pro Pro Leu Trp Leu Phe Arg Leu Asn Ser Leu Mel

1 5 10 15

ctt ctt ttg cty ctt ¢tl cog tty cat aaa oot git caz aat ceoa ceg 56
Lew Leu Leu Leu Teu Leu FPro lLeu His Lyeg Pro Val Gln Asn Pro Pro
20 25 30

tge agt cag aac o9t cam toa cog tag cea cot cga cac asc age asa 144
Cys Ser Gln Asn Arg Gln Ser Pro Tyr Pro Pro Arg Ris Rsn Ser Lys
35 40 45

ctt ttg ctt ottt coy cot gac att 168
Leu Leu Leu Leu Pro Pro Asp Ile

<Z10> 56

<zll> 56

<Zz12> PRT

213> Actinobacillus actinomycetemcomitans

<400> 56



—m —m —m ~—@ ~@ @ ~@ ™~—@ @ @ @ @ @ @ @ @ ™@ o™@ ™@P & & & & /s /s /s /e /e /e /e /e e /e e e

O

Met Asp His

1

Leu Liew Len

Cys Ber Gin

Ten

Lew
30

<210>
<2Lix
212>
<213>

<220>
221>
<EZZ2>

<400>
atg acg aac
Met Thr Asn

1

cty
Leu

ggt

€5

atyg
Met

aatl
Asn

gat
Asp

cgg
Arg

gea
Ala

gaa
Glu

gty
Val
50

tgg
Trp

ttg

Deu

goc
Ala

cgt
Arg

gat
Asp
130

35

Tien

57
432
DNA

a7

JP 2006-519586 A 2006.8.31

Phe Pro Pro Dew Trp Leu Phe Arg Deuw Asn Ser Leu Metb

Leu Leu Leu Pro Lew His Lys Pro Val Gln Asn

20

5

25

10

Asn Ary Gln Ser Pro Tyr Pre Pro Arg His

Len

40

Pro Pro Asp Ile

35

Actincbacilluz actinomycetemcomitans

CLS3

(1) .. (492}

57

ttk
Phe

tac
Tyr
35

ggt
Gly

caa
Gin

gti
Val

goo
Ala

ctyg
Leu
115

tgg
Trp

aaa
Lys

atc
Ile
20

ggc
Gly

aac
Asn

aga
Lys

tat
Tyr

tac
Tyr
ico

tat
Tyr

cat
His

cca
Pra

goo
Rla

gaa
Glu

ttt
Fhe

tic
Phe

Tttt
Phe
85

get
&la

cac
His

tat
Tyr

aaa
Lys

gat
Asp

age
Sexr

ggc
Gly

ttt
Fhe
70

tta

Leu

ttyg
Leu

gge
Gly

cag
Pro

teoa
Ser

att
Ile

agta
Yal

gco
Ala
55

tta
Phe

atg
Met

atk
Ile

tat
Ty

gtg
val
135

g9y
Gly

ttt
Phe

aat
asn
40

gt
Ala

ctt
Leun

aaa
Lys=

atc
Ile

gtg
Val
120

ttt
Phe

cte
Len

acc
Thr
23

atc
Ile

ttt
Phe

gog
Ala

aat
Asn

gge
Gly
105

gtg
Val

aac
Asn

tea
Ser
10

aza
Lys

cty
Leu

agt
Ser

ttyg
Leu

cge
arg
90

ggc
Gly

gat
Asp

ctyg
Leu

Tttt
Phe

tac
Tyr

ooy
Pro

tte
Phe

gca
Ala
7%

cat

His

get
Ala

ttt
FPhe

gCg
ala

ttyg
Teu

tta
Leu

att
Ile

ctg
Leu
60

gty
Val

gaa
Glu

tty
Leun

tta
Leu

gat
Asp
140

45

tgy
Trp

ate
Tle

tit
Phe

gaeyg
Ala

ggg
Gly

caa
Gln

g9c
Gly

gat
Bsp
125

att
Ile

30

Asn

tta
Leu

gta
Val
30

aat
Asn

gat
Asn

att
Ile

aaa
Lys

aat
Asn
110

TEe
Phe

gee
Rla

15

Pro Pro

Ser Lys

agt
Ser
15

age
Ser

ttyg
Leu

cal
His

toe
Ser

oty
Leu
25

geg
Ala

tat
Iyr

att
Ile

acg
Thr

catb
His

ace
Thr

gac
Asp

gec
Rla
80

cty

Leu

gcy
Ala

tog
Trp

tgt
Cys
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(78)

JP 2006-519586 A 2006.8.31

gty ggt gee ggt ttg att gee ttg gat geg tie aaa aac gge aat aaa
val Gly Ala Gly leu Ile Ala Leu Asp Ala Fhe Lys Asn Gly Rsn Lys

145

cag gaa tgt aaa
Gln Glu Cys Lys

<210>
<211>

<212
<213>

<4G0>

58

184
ERT
Actinobacillus actinomycetemcomitans

58

Met Thr Asn Lye Pro

I

Lau

Fhe

TYr

GLy

65

Met

asn

BAsp

Arg

Val

143

Gla

Ala

Glu

Val

30

Irp

Leu

Ala

Arg

Asp

i30

Gly

Glu

Phe Ile Ala
20

Tyr &ly Glu
35

Gly Asn The

Gln Lys Phe

Val Tyr Phe

Ala Tyr Ala

100

Leu Tyr His

115

Trp Ris Tyr

Ala Gly Leun

Cys Lys

150

Lys

Asp

Ser

Giy

Phe

70

Leu

Leu

Gly

Pro

Ile

Ser

Ile

Val

Ala

55

Phe

Met

Ile

Tyr

Val

13%

ala

Gly

Fhe

Asn

sla

Leu

Lys

Ile

val

120

Phe

Leu

Leu

Thr

25

Ile

Phe

Ala

Asn

Gly

105

¥al

Asn

Asp

Ser

10

Lys

Leu

Ser

Leun

Arg

Gly

Asp

Leun

Ala

15%

Phe

Tyr

Pro

Phe

Ala

75

His

Ala

Fhe

Ala

Phe
155

Leu

Leu

Ile

Leu

Val

Glu

Leu

Leu

hsp

144Q

Lys

Trp

Ile

Phe

Ala

Gly

Gln

Gly

Asp

1z5

Ile

Asn

Leu

Val

30

Asn

Asp

Ile

Lys

Asn

110

Fhe

Ser

1%

Sex

Leu

His

Ser

Len

85

Ala

Tvr

Ile

Asn

150

Thr

His

Thr

ASp

Als

a0

Leu

Ala

Trp

Cys

Lys
160

437

10
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<210>
<21ll>
<212>
<213>

<220>
<ZZ21>
<R22>

<400>
atg got
Mot Ala
i

acc acg
Thr Thr

acg citg
Thr Leu

gty ack
Yal Thr
50

aat acg
Bsn Thx

ctt cat
Leu His

att tat
Val Tyx

tge tac
Cys Tyzr

cge tat
Arg Tyr
130

tgt tac
Cys Tyx
145

<2310>
<211>
<212>
<213>

<400>

1

59
453
DHA

(79)

Betinobanillus actinomycetemcomitans

CDs

{L}.. (453}

59
aas
Lys

ttg
heu

gtt
Val
35

too
Ser

aat
ASh

tgt
Cys

<13
Gln

ggt
Gly
115

tta
Leu

tyc
Cys

80
151
PRT

ttg
Leu

ttg
Leu
20

tat
Tyr

cge
g

ttg
Leu

att
Ile

ctg
Leu
100

tig

Len

ctg
Leu

gyt
Gly

tat
Tyx
5

caa
Gln

aca
Thr

atc
Ile

tte
Fhe

ttg
Leu
85

age

Sex

cye
hrg

geg
Ala

cge
Ary

Lt
Phe

tet
Ser

geg
Ala

g9g
Gly

got
Bla
70

gtg
Val

gat
Asp

agcec
Thy

togg
Trp

aaa
Lys
150

tac
TYY

teo
Ser

gcy
Ala

att
Ile
55

gaa
Glu

gat
Asp

gty
Val

gat
Asp

gog
Ala
135

geo
Ala

tat
Tyr

tat
Tyr

ata
Ile
40

EXetsd
Ser

att
Iie

gag
Glu

gtg
Val

tte

Fhe
120

gat
Asp

tee
Ser

zaft
Bsn

gac
Asp

gaa
Glu

gaa
Glu

gca
Ala

gat
Asp
105

cas
Gln

cag
Gln

R[CC
Thr
io

tac
Tyx

gat
Esp

cgg
Arg

Caa
Gln

cag
Gln
S0

aga

Tys

geg
Rla

ctg
Lau

atg
Mat

cge
Brg

cgt
Arg

gcg
Ala

cat
His
75

tht
Phe

cta
Leu

gaa
Gla

gaa
Glu

Actinobacillus actinomycetemcomitans

ah

10

aat
Asn

gaa
Glu

tte
Phe

aat
Asn
60

cty
Leu

tta
Leu

cat
His

tra
Lev

gaa
Glu
140

GoR
Ala

cgt
Arg

ggc
Gly
45

aCco
Thxr

gcg
Ala

acc
Thx

att
Ile

Tttt
Phe
125

cto
Leu

gga
Gly

aac
Asn

gta
val

Lttt
Phe

cag
Gin

ana
Lys

cee
Pro
110

gaa
Glu

aaa
Lys

aaz
Lys
15

aty
Met

gag
Gly

acc
Thx

gag
Glu

gaa
Glua
25

gtg
val

ggc
Gly

acc
Thr

15

JP 2006-519586 A 2006.8.31

teo
Ser

aac
Asn

cag
Gln

cge
Arg

cog
Pro
80

cag

Gln

ttg
Leu

agt
Sex

att
Tle

Met Ala Lys Leu Tyr Phe Tyr Tyx Ser Thr Met Asn Ala Gly Lys Ser
5

4B

96

144

12z

240

288

336

384

432

4532
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Thr

Thr

Val

Asn

65

Leun

val

Cys

Arg

Cys
145

Thr Leu

Leu Val
35

Thr Sexr
54

Thr asn
His Cys
Tyr Gln

Tvr Gly
115

Tyr Leu
130

Tyr Cys

<210> 61
«211> 643
<212> DNA

<213>

<220>
<221> CDS

<222>

<400> 61

tat
Tyr
1

gta
Val

aac
Asn

gtt
Val

zac gaa
Azn Glu

act tat
Thr Tyx

gtg-ttc
Yal Phe
35

tag Tty
Tyr Leu

Leu
20

Tyr

Arg

Leu

Tle

Leu
190

Leu

Leu

Gly

aaa
Lys

gta
Val
20

gtt
Val

agt
Ser

Gln

Thx

Il=

Phe

Leu

85

Ser

Arg

Ala

Arg

(1) .. 0042

act
Thre

ttg
Leu

tac
Tyr

gam
Glu

Ser

Ala

Gly

ala

70

Val

Asp

Thr

Trp

Lys
150

tac
Tyr

aaa

Lys Asn

tta
Leu

gty
Val

Ser

ala

Ile
55

Glu

ASp

val

Asp

Ala
135

Ala

gaa
Glu

aac

atc
Ile

aza
Lys

Ty

Tle
40

Ser

Ile

Glu

Val

Phe
LZ0

Asp

aat
Asn

a3a
Lys

oge
Brg
40

cac
His

Asn
25

Asp

Glu

Glu

Ala

Asp
105

Gln

Gln

gac
Asp

ttg
Leu
25

tac

Tyr

ke
Phe

Tyr

Asp

Arg

Gln

Gln
20

Lys

Ala

Leu

tta
Leu
10

tka
Leu

ggc
Gly

aac
Asn

(80)

Arg

Arg

Ala

His

75

Phe

Leu

Glu

Glu

Actinobacillus actinomycetemcomitans

acc
Thr

tag
Trp

gta
Val

ate
Ile

Glu

Phe

Asn
G0

Leu

Len

Ris

Leu

Glu
140

goa
Ala

tac
Tyx

ttg
Leu

aaa
Lys

Arg

Gly
45

Thr

Ala

Thxr

Ile

Phe
125

Leu

aaa
Lys

atc
Ile

aaa
Lys
45

agt
Gly

Asn
30

Val

Phe

Gln

Lys

Pro
110

Glu

Lys

gaa
Glo

gec
Ala
30

tgg
Txp

ace
Thr

Met

Gly

Thr

Glu

Glu

Val

Thr

atc
Tle
is

att
Ile

tet
Sex

gea
&la

JP

Asn

GIn

Arg

Pro
80

Gln

Leu

Sar

Ile

tte
Phe

gct
Ala

ccg
Pro

tyg
Tx
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50

goa tac
hla Tyr
65

ggt tgyg
Gly Trp

tte ate
Phe Ile

zac cct
Rsn Pro

gaa aac
Glu Rsn
130

thte tta
Fhe Leu
145

ctt gea
Teu Rla

tte ggt
Phe Bly

gca goo
Ala RAla

ggt ggt
Gly Gly
210

<Z10>
<21h>
<2ia>
<233>

<400>

ace
Thr

gta
Val

ttt
Phe

gca
Ala
115

cca
Pro

ate
Ille

ccg
Pro

tae
Tyr

caa
Gln
195

atc
Tle

62
214
FRT

att
Ile

teot
Ser

atg
Met
100

aca
Thr

tac
Tyr

tac
Tyr

aaa
Lys

tta
Leu
180

cac

Lis

tta
Ley

tat
Ty

gac
Asp
B85

att
Ile

ccg
Pro

caz
Gln

gge
Gly

aaa
Lys
165

gge
Gly

tac
TyZL

oGy
Pro

gaa
Gla
70

cat
His

tta
Leu

gaa
Glu

tta
Leu

cct
Pro
158

geg
Ala

gt
Gly

4ggae
Gly

gte
Val

55

tig
Lau

gta
Val

acc
Thx

got
Rla

acc
Thr
135

gty
Val

goa
Rla

acc
Thr

tog
Trp

gcyg
Bla

tte
Phe

ago
Thr

gag
Glu
120

gac
Asp

atyg
Met

ggt
Gly

gty
val

gac
Asp
200

goo
Ala

aaa
Lys

goa
Ala
105

ctt
RE

Tttt
Phe

ota
Leu

ace
Thr

tet
Ser
185

qye
Gly

gtk
Val

ggt
Gly
20

gcg
Rla

goa
Ala

att
Ile

ate
ILle

gca
Rla
178

gca

Rla

gat
GLy

(81)

ccg
Pro

aaa
Lys

gta
val

aac
Asn

ttg
Leu

dgc
Gly
155

gaoa
Ala

tea
Ser

ttt
Phe

Actinchbacillus actinomycetemcomitans

62

Tyr BAsn Glu bys Thr Tyr Glu Asn Asp Leun Thr

1

s

10

val Thr Tyr Val Leu Lys Asn Lys Leu Leu Trp

20

25

Asn Val Phe Val Tyr Leu Ile Arg Tyr Gly Val

35

40

60

ggt
Gly

cgt
Arg

goo
Ala

tag
Tyxr

aty
Met
140

tty

Leu

ggt
cly

gea
Ala

tac
Tyr

Ala

Tyr

Leu

aca
Thx

ggc
Gly

aca
Thr

aga
Sax

125

aca
Thr

cac
His

tte
Phe

gtt
Val

gty
Val
205

Lys

Ile

Lys
45

tta ctt
Let Leu

tta acc
Len Thr
93

tac tgg
Tvr Trp
10

gea tgy
nla Trp

tta atc
Len Ile

gee ctt
Bla Leu

ace ggh
Thr 8Ly

175
atc ggt
Ile Gly
180

atg atc
Met Ile

Gla Ile

ala Tle

Trp Ser

JP 2006-519586 A 2006.8.31

tgo
Cys
84

gyt
GLy

aty
Met

tat
Tyr

ggt
Gly

gas
Gliu
180

tta

Teu

tag
Trp

ggc
Gly

Phe

Ala

Pro

240

288

338

284

432

480

528

576

624

643
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Val

Rla

65

Gly

Phe

Asn

Gla

Phe

145

Leu

Phe

Ala

Gly

Tyxr

50

Tyr

Trp

Ile

Prao

Asn

130

Len

Ala

Gly

Ala

Gly
210

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

<Z220>
<Z21>
222>

<4 00>
gaa tgg geg gga acg cct tat cgt ate
Glu Trp Bla Gly Thr Pro Tyr Rrg Ile

1

Len Sexr

Thr Ile

Val Ser

Fhe Met
100

Ala Thr
118

Pro Tyr

Ile Tyr

Pro Lys

Tyr Leu
180

Gln His
185

Ile Leuw

63
333
DHA

Glu

Tyx

Asp

g5

TIle

Pro

Lys

165

Gly

Tyr

Pro

val

Blu

70

His

Leu

Glu

D&u

Pro

150

Ala

Gly

Gly

Val

;Lys
55

Leu

Val

Thr

Ala

Thr

138

val

Ala

Thr

Trp

His

Ala

Fhea

Thr

Glu

120

Asp

Met

Gly

Val

Asp
Z00

Phe

ala

Lys

Ala

105

Leu

Fhe

Lau

Thie

Sex

185

Gly

Asn

Val

Gly

Ala

Ala

Ile

Jle

Ala

170

Ala

Gly

(82)

Ile

Pro

13

Lys

Val

Asn

Leu

Gly

185

Ala

Ser

Fhe

Beotincbacillus actinemycetemcomitans

Cos

{1)..1{333)}

63

5

gtg gat tge tece ggt ttc gty caa ace
Vval Asp Cys Ser Gly Phe Val Gln Thr

Lys

60

Gly

Axg

Rla

Tyr

Met

140

Leu

Gly

Ala

Tyxr

ggc gga caa
Gly Gly Gln

10

acc kbt the
Thr Phe Phe

Gly

Thr

GlLy

Thr

Ser

125

Thr

His

Phe

Val

Val
205

agt
Ser

gat
Asp

Thr

heu

Leu

Ty

1190

ala

Lew

Ala

Thxr

Tle

130

Met

ege
Arg

cgce
Arg

Ala

Leu

The

Frp

Trp

Ile

Leu

Gly

175

Gly

Ile

agh
Sex
15

tte
Phe
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Trp

cys

80

Gly

et

Tyr

Gly

Glu

180

Len

Trp

Giy

ggc
Gly

ggc
Gly
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ata aaa
Ile Lys

att gaa
Ile Glu
50

g9t cge
Gly Arg
85

aga tti
Lys Phe

zac ago
Asn Ser

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

val Asp

Ile Lys

Tle Glu
50

Gly Arg
€5

Lys Phe

Asn Ser

ttg
Leu
35

aaa

Lys

ggt
Gly

ctyg
Lew

gat
Asp

G4

111
PRT
Actinobacillus actinomycetemconitans

64

Ala

Cys

Leu

33

Lys

Gly

Leu

Asp

<210> 65
<211> 423
<212> DNA

20
ceg

Pro

gyc
Gly

cect
Pro

cac
His

tat
Tyr
100

Gly

Sex

Z0

Pro

GlLy

Pra

Ris

Tyr
100

cga
Arg

gal
Asp

cat
His

gnog
hla
85

tag
Trp

Thr

Gly

Arg

asp T

His

Ala
25

Trp

caa
Gin

att
Ile

agc
Gly
70

tot
Sex

cgt
Arg

Pro

Phe

Glan

Gly

Ser

Brg

acc
Thx

caa
Gln

tat
Tyr

act
Thr

aay
Lys

Tyr

Val

Thr

Gln

35

T¥r

Thr

Lys

aaa
Lys
40

acc

Thr

cat
His

aag
Lys

gca
Ala

Arg

Gin

Lys

40

Thr

His

Lys

Ala

25
gat
Rzp

ggt
Gly

gtg
Val

ggt
Gly

tat
Tyr
10%

Ile

Thx

Asp

Gly

Val

Gly

Tyr
105

cay
Glin

gat
Asp

ggc
Gly

gge
Gly
90

tgg
Trp

Gly

10

Thr

Glin

Asp

Gly

Gly

Trp

(83)

gca
Bla

ttyg
Leu

att
Ile
75

gty
Val

cag
Gln

Gly

Phe

Rla

Teu

Ile

75

Val

Gin

ast
Asn

gty
val
60

tat
Tyx

att
Ile

gca
Rla

Gln

Phe

Asn

Val

Tyr

Ile

Ala

tac
Ty
45

tiec
Phe

gty
val

tat
TYT

aga
BRIy

Ser

Asp

Ty

45

Fhe

Val

Tyx

BArg

30
ggt
Gly

ttt
Fhe

aag
Lys

tec
Ser

cga
Arg
110

Arg

Arg

30

Gly

Fhe

Lys

Ser

Brg
110

cag
Gln

aaa
Lys

gaa
Glu

teg
Sexr

att
Tle

Ser

15

Phe

Gln

Lys

Glu

Ser

Ile
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tat
Tyx

acc
Thr

gac
Asp

ttg
Leu

Gly

Gly

Tyr

Thr

Asp

80

Leu

144
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<Z13>

220>
<221>
<222>

<400>
atg aag aaa
Met Lys Lys

1

(84)

Actinobacillus actinomycetemconitans

cns

(1) ..(423)

&5

tac cac gac

Tyr

Lttt
Phe

acg
Thr

gat
Asp

atg
Met

gte
Yal

tte
Fhe

gac
Agp

His

gaa
Glu

gta
Val

ccg
Pro

caa
Gla

ace
Thr

agt
Ser

gty
Val
130

<210>
<211

<Z1Z>
<213>

<4 00>

1

Asp

aaa
Lys
35

tta
Len

cac
Hias

aat
Asn

aat
Asn

cat
His
115

ceo
Pro

66
141

PRT
Actinobacillus actinomycetemcomitans

333

cgt
Rrg

dac
Asn
20

oty
Ly

asa
Lys

aaa
Lys

aca
Thxr

gog
Ala
1an

ttt
Phe

gag
Glu

tgc
Cys
5

gaa
Glu

tgt
Cys

aaa
Lys

gtc
Val

ggc
Gly
85

cgg
Axrg

att
Ile

tta
Lew

acs
Thr

gy
Trp

ctyg
Leu

cag
Rrg

gea
Bla
70

tta

Leu

gog
Ala

tgg
Trp

ago
Sexr

tog
Trp

ggt
Gly

gas
Glu

gaa
Gla
55

geca
Ala

att
Ile

ttt
Phe

tet
Ser

cat
His
135

gog gaa aac tea
Bla Glu Asn

aaa
Lys

983
Gly
40

gat
Ala

atg
Met

cgo
Arg

ottt
Lew

tte
Phe
120

gty
Val

cog
Pro

cag
Gln

tat
Tyr

act
Thr

cat
His

goo
Ala
105

gty
Val

coyg
Pro

10

caa
Gln

caa
Gln

cgg
Arg

gat
Asp

cge
Rrg

atyg
Met

aat
Asn

geyg
Ala

10

Sex

ttt
Phe

ged
Alz

cag
Gln

gce
Ala
75

got
Ala

caa
Gln

cat
His

Caa
Gln

Met Lys Lys Arg Cys Thr Trp Ala Glu Bsn Ser
5

caa
Gln

gat
Asp

ggc
Gly

geg
Rla
60

gat
Asp

aaa
Lys

aag
Lys

cag
Gln

acg

140

Gln

Tyr His Asp Asn Glu Trp Gly Lys Pro Gln Phe Asp

20

253

Fhe Glu Lys Leu Cys Leu Glu Gly Gln Gln Ala Gly

35

40

att
Ile

gat
Asp

cty
Leu
45

ttt
Phe

ate
Ile

tta
Leu

tge
Cys

cog
Pro
125

gca
hla

Tle

Bsp

Leu
45

tat
Tyr

cge
Arg
30

tog
Ser

tte
Phe

gat
Asp

cag
Gln

gat
Gly
110

caa
Gln

Tyr

Arg
30

Sar

cag
Gin

aaa
Lys

gy
Trp

cat
His

cac
His

goa
Ala

gaa
Glu

att
Ile
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gat
ABp

tta
Leu

att
Ile

tit
Pne

tgt
Cys
80

atc
Ile

aat
Asn

cat
His

Gln Asp

Lys Leu

Trxp Ile

48

26

152

240
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384

423
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O

Thr Val
50

Asp Pro
&5

Met 8ln

Val Thr

Leu

His

Asn

Asn

Phe Ser His

Asp Val
130

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

<220>
<221>
<222>

<400>
gac ate
asp Ile
1

gty geg
¥zl Ala

tta cag
Len Gln

cge gta
Arg Val
S0

gy ahg
Gly Met
65

cge tha
Arg Leu

ggg cta

115

Fro

67
375
DMA

Lys

Lys

Thr

Ala

1qa

Fhe

Glu

Lys Arg

Val Ala
70

Gly Leu

85

Arg Ala

Ila Trp

Leu Ser

Glu

55

Al

Tla

Fhe

Ser

His
135

ala

Met

Arg

Leu

Fha

124

Val

Tyy

Thr

His

Ala

105

val

Pro

Arg

Asp

Axrg

Met

BN

Bla

(85)

Gln

Ala

75

Ala

Gln

His

GIln

Actinobacillus actinomycetemcomitans

cns

(1) .. {3735}

67
gttt
Val

tat
Tyr

gaa
Glu
35

gca
Ala

gta
Val

Lt
Fhe

tte

aca
Thx

caa
Gln
20

gat
Asp

aatb
Asn

ggg
Gly

aay
Lys

act

ttt acc
Fhe Thr
5

aaa agt
Iys Ser

tat tat
Tyr Tyr

tta zco
Leu Pro

cga ogce
Arg RArg
0

cta aza
Leu Lys
85

ttt gte

fed=1-1
Gln

gog
Ala

thtg
Leu

gat
Asp
55

cgh
Arg

cac
His

cty

aaa
Lys

gtc
Val

tag
Ire

att
Ile

ggt
Gly

calt
His

cgt

cgc
Arg

ata
Ile
25

atc
Ile

ttyg
Leu

tta
Len

ctt
Len

too

tgo
Cys
10

aat
Asgn

aaa
Liys

gte
Val

aac
Bsn

ggc
Gly
i

ggt

cog
Pro

tgo
Cvs

ctyg
Leu

tat
Tyxr

caa
Gln
75

att
Ile

gee

Ala
50

Bsp

Lys

Lys

Gln

Thy
140

titt
FPhe

gge
Gly

gty
Val

acg
Ala
(]

geo
Ala

cag
Gln

aga

Phe

Ile

Leu

Cys

Pro
125

Ala

aatl
Asn

gga
Gly

gcg
Ala

cge
Arg

aaa
Lys

gga
&ly

tta

Phe

Asp

Gln

Gly
110

Gln

cac
His

tat
Tyr
30

caa
Gln

gte
val

gcg
Ala

AR
Pha

ttg

His

Hig

Ala
G5

Glu

Ile

atg
Met
15

gag
Glu

goy
Gly

gge
Gly

gaa
Glu

tta
Leu
95

ceg
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Phe

Cys
8D

Tle

Agn

His

acg

gat
Asp

cay
Gln

aac
Asn

tgg
Trp

teo
Sexr

aca

48

1

144

18z

240

288

336
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O

(86)

Gly Leu Phe Thr Phe Val Leu Arg Ser Gly Rla

100

105

JP 2006-519586 A 2006.8.31

Arg Leu Leu Pro Thr

110

tea tia ctg asa aac atc tabt caa acc thit tta age ama
Asn Ile Ty¥r Gln Thr Phe Leu

Ser Let DLeu
115

<210> B8
<211> 125
<212» PRT
<213>
<400> 68
dsp Ile Val
1

Val Ala Tyr

Leu Gln Glu
35

Arg Val Ala
50

Gly Met ¥Val
65

Arg Leu Phe

Gly Leu Phe

Ser Leu Leu L

115
<210> 69
<211> 1Q0b
<212> DNa
<213>
<220>
<221> CDS
<222> (1)
<400> 89

Lys

Thr

Gln

Asp

Asn

Gly

Lys

Thr
100

Phe

Lys

Tyr

Leu

Ary

Leu

85

Phe

Asn

< (1005)

Thx

Ser

Tyxr

Pra

Aryg

10

Lys

val

Ile

Gln

Ala

Leu

Asp

55

Arg

His

Leu

Tyx

12¢

Lys

Val

Trp

40

Tle

Gly

His

Arg

Gln
120

Brg

Ile

25

Ile

Let

Lew

Leu

Ser

105

Thr

Cys

10

Asn

Lys

Val

Asn

Gly

0

Gly

Fhe

Actinobacillus actinomycetemcomitans

Pro

Cys

Leu

Ty

Gln

73

Ile

Ala

Len

Rotinokaclillus actinomycetemcomitans

tee got aaa too gte gge gta aat ace atg att
Ser Gly Lys Ser Val &ly Vval asn Thr Met Ile
1 5

i0

Arg Lys
123

Phe Asn His

Gly Gly Tyx
30

Val Ala Gln
45

Ala Arg Val
60

Ala Lys Ala

Gln Gly Fhe

Arg Leu Leu
110

Arg Lys
128

Met

Glu

Gly

Gly

Glu

Leu

95

Pra

Thx

Asp

Gin

Asn

Trp

80

Sex

Thx

tta age cty ctt tac
Leu 8er Leu Leu Tyk

i3

375

48
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30
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O

cge
Rrg

gty
Val

gtc
Val

gaa
Glu
&5

att
Ile

cog
Bro

ceg
Pro

tte
Phe

goa
Ala
145

geca

Ala

aac
Asn

cgt
Arg

gat
Asp

ggt
Gly
225

aaa
Lys

gaa

gtt
Val

gaa
Gln

acy
Thr
50

atg
Met

gaa
Glu

att
Ile

cca
Pro

gce
Ala
130

ogt
Bryg

age
Thr

gta
val

act
Thx

atg
Met
210

gceo
Ala

gca
Ala

gaa

aaa
Lys

tty
Len
35

gac
Asp

gag
Glu

gga
Gly

cog
PXO

cea
Pro
115

gat
Asp

ttg
Leu

Caa
Gln

[elalsy
Pro

att
Ils
185

ctg
Leu

Tttt
Phe

cgo
Arg

gat

ceg
Pro
20

tot
Sex

atg
Met

cge
Arg

Lttt
FPhe

aac
Ash
100

tta
Len

ttg
Tz

goyg
Ala

cge
Ry

agt
Sex
180

chlt
Leu

tat
Tyr

atg
Met

ggt
Gly

goc

gaa
Glu

att
Ile

aaa
Lys

cgt
Arg

aac
Asn
85

cog
Pro

gaa
Glu

atg
Met

caa
Gln

cot
Pro
165

cga

Arg

gat
Asp

tec
Ser

act
Thx

aaa
Lys
245

ggt

gaa
Glu

tat
Tyr

aas
Lys

tat
Tyr
T0

gag
Glu

tta
Leu

AAD
Lys

atg
Mat

p=F=1-1
Iys
150

tec

Sexr

att
Ile

gca
Ala

cea
Pro

gat
Asp
230

cog
Pro

gcg

gty
Val

sat
Asn

gcg
Ala
55

caa
Gln

agaa
Lys

tgy
Trp

oty
Leun

gtg
Val
133

gec
Ala

gta
Val

gcg
Ala

g9
Gly

cag
Gln
215

gac
Asp

azat
Asn

gaa

aag
Lys

gat
Asp
40

goa
Ala

tha
Leu

gtt
val

azy
Lys

agt
Ser
120

goa

Ala

cgh
Arg

gat
hsp

ttt
Phe

ggt
Gly
200

ggt
Gly

gaa
Glu

tac
Iyr

cge

tto
Phe
25

att
Ile

aac
Asn

thg
Leu

gat
Bsp

ceg
Pro
105

tac

Tyr

gge
Gly

gcyg
Ala

gtg
Val

act
Thr
185

gug
Ala

tet
Ser

gte
Val

att
Ile

tta

atc
Ile

acg
Pro

(87)

atg
Met

cat
His

att
Lle

ctt
Leu

gog thtg cge

Alm

tet
Ser

gas
Glu
30

ggo
Gly

att
Ile

asa
Lys

gtg
Val

att
1le
170

gty
Val

gaa
Glu

ace
Thr

gtg
Val

gat
Asp
250

agh

Leu

gk
ala
75

tat
Tvr

gat
Bap

gtg
Val

sag
Gin

g9y
Gly
155

Acc

Thi

gcy
Ala

teo
Ser

gaa
Glu

cge
Arg
235

gt
Gly

gag

Arg

thyg
Leu

gay
Glu

Lteo
Ser

gty
Vai

atg
Val
140

att
Ile

gyt
Gly

act
Thr

tia
Leu

tta
Leu
220

gtg
val

att
Ile

cgt

gac
Rsp

tta
Lau
45

tgg
Trp

cgg

goo
Ala

atg
Met

att
Ile
125

gaa
Glu

cac
His

ttg
Leu

aas
Dys

thg
Leu
205

gte
Val

gta
Val

tta
Leu

gge

cog
Pro
30

acqy
Thr

tgt
Cys

gty
Yal

tta
Leu

gak
Bsp
110

gty
Val

geg
Glu

tta
Leu

att
Ile

att
Ile
180

ggt
Gly

cgt
Arg

gat
Asp

gag
Glu

ggc

aaa
Lys

gaa
Glu

gta
Val

cgh
Arg

aat
Asn
95

act
Thr

gat
Asp

ctt
Leu

att
Ile

aaa
Lys
175

gac

Asp

aaa
Lys

att

Ile

gat
Rsp

ggt
Gly
255

gaa

JP 2006-519586 A 2006.8.31

gty
Yal

gto
val

gac
Asp

aat
Asn
BO

atyg
Met

ttg
Leu

gaa
Glu

ato
Ile

tig
Leu
160

gcg
Ala

teg
Ser

ggt
Gly

cac
His

tgg
Tri
240

gat
Asp

acoc

96

144

182

2490

288

336

384

432

430

b28

576

624

672

720

768

8ls
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O

Glu

gac
Asp

acg
Thr

gcc
Ala
305

gty
Val

Clu Asp

99

ttg

Gly Teu

275

tet att
Sexr Tle

290
goo

Ala

caa
Gln

<210
<2L1>
<212>
<213>

<400>

aat
Asn

aac
Asn

70
335
PRT

Ala
260

Tttt
Phe

tet
Sexr

att
Ile

ggt
Gly

Gly

gat
Asp

geg
Ala

atyg
Met

AT
Lys
325

Ala

gaa
Glr

att
Ile

gat
hsp
210

cgt
Arg

Glu

gty
Val

Caa
Gln
285

cag

Gln

gaa
Glu

Bryg

gta
Val
280

ege

Axrg

ctyg
Leu

gty
Val

Leu
265

gay
Glu

cat
Arg

gaa
Glu

ttg
Lew

Ser

Tt
Phe

ttc
Phe

gag
Glu

acg
Ala
330

(88)

gty
Val

cga
Arg

cag
Gln
315

oo
Arg

Actinobacillus actinomycetemcomitans

]

Sexr Gly Lys
1

Arg

Val

Val

Glu

65

Iie

Fro

Fro

FPhe

Val

Glu

Thr

50

Met

Glu

Ile

Pro

Ala
130

Lys

Len

5

Asp

Glu

Gly

Pro

Pro

115

Asp

Sex

Pro

20

Sexr

Met

Arg

Phe

Asn

100

Leu

Leu

Val

Glu

Ile

Lys

Asn

85

Pro

Glu

Met

Gly

Glu

Tyr

Lys

Tyxr

70

Glu

e

Lys

Met

Val

Val

Ran

Ala

55

Gln

Lys

Trp

Leu

Val
135

Bsn

Lys

Asp

40

Ala

T.en

Val

Lys

Ser

120

Ala

Thx

Phe

25

Ile

Asn

Leu

ASp

Pro

105

Tyr

Gly

Met

Tle

Pro

Ala

Ser

Glu

20

Gly

Ile

Lys

Ile

Met

His

Lau

hla

Tyr

Asp

val

Gln

Arg Gly

gt age
Val 3Ser
285

gta ggo
Val Gly
300

gge att
Gly Ile

agt gcg
Ser Ala

Leu Ser

Tle Bsp

Leu Leu
45

Bxg Trp
60

Leu Arg

Glu Rla

Ser Meb

Val Ile

125

val Glu
149

Gly
270

aca

Thr

ttt
Dhe

gt
Val

gat
Asp

Leu

Pro

30

Thr

Cys

Val

Lau

Lap

116

Val

Glu

Ein

gga
Gly

aac
Asn

teg
Ser

tat
Tyr
335

Leu

Lys

Glu

Val

Axy

Asn

95

Thr

Asp

Tien

JP

Thr

ace
Thr

cgt
Arg

cog
Fro
320

Ty

val

Val

Bsp

Asn

Mat

Leu

Glu

Ile
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O

Ala

145

Ala

Agn

BArg

pXcrel

Gly

223

Lys

Glu

Asp

Thr

Ala

305

Val

Arg Leu

Thr Gln

val Pro

Thr Ile
195

Met Leu
230

Ala Phe

Ala Arg

Glu Asp

Gly Leu

275

Ser Ile
2830

Ala Asn

Gin Asn

<210> 71
<211> 426
<21lZ> DNA

<213>

<220
<221> CDS

<222>

<4Qd> 71
atg tceg cot ast tat ccot tat att saa aca tbg gtt ata ttt cet ctg 48

Alz

Arg

Ser

i8¢0

Leu

Tyr

Mal

Gly

Ala

280

Phe

Sex

Ile

Gly

Gln

Bro

165

Arg

Asp

Ser

Thr

Lys

245

Gly

Asp

Ala

Met

Lys
325

{1)..(42Ze)

Lys

150

Sex

Tie

Ala

Pro

Asp

230

Pro

Ala

Glu

Ile

Asp

310

Arg

Ala

Val

Ala

Gly

Gln

215

Asp

Asn

Val

Gln

295

Gln

Glu

Arg

BED

Phe

Gly

200

Gly

Glu

TyT

Arg

Val

280

Arg

Deu

val

Ala

val

Thr

18%

Rla

Sexr

Val

Ile

Leu

265

Glu

Arg

Giu

Len

Yal

Ile

170

val

Glu

Thr

Val

Rsp

250

Sex

Phe

Phe

Glu

Ala
330

(89)

Gly

15%

Thx

Ala

Ser

Glin

Arg

235

Gly

Glu

Val

Arg

Gln

315

Arg

Actinobacillus actinomycetemcomitans

Ile

Gly

Thr

Leun

Len

220

val

Ile

Arg

Val

Val

300

Gly

Ser

Ris

Leu

Lys

Leu

205

Val

Val

Ligu

Gly

Sar

285

Gly

Ile

Ala

Leu

TIle

Tle

180

Gly

Arg

Asp

Glu

Gly

270

Thr

Phe

Val

Bep

Tle

Iys

2175

Asp

Lys

Ile

Bsp

Gly

255

Glu

GLly

Asn

Ser

Tyr
335

JP 2006-519586 A 2006.8.31

Leu

1690

Ala

Sexn

Gly

His

Txp

240

Asp

Thr

Thr

ALY

Pro
320
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O

Met

<t
Leu

act
Thr

teg
Ser

aC&
Thr
65

atc

Ile

tac
Tyr

adge
Ser

tat
Tyx

Sexr

gat
Ala

gac
Asp

act
Thr
50

aaa
Lys

tog
Ser

atg
Met

ggc
Gly

tca
Ser
130

<210>
<Z11>

<2l12>
<213>

<4Q0>

Pro

caa
Gln

agt
Ser

ttt
Phe

atl
Ile

ctg
Len

acg
Thx

ggqc
Gly
115

gtt
Val

72

142
ERT
Actinobacillus actinomycetemcomitans

12

Met Ser Pro

1

Asn

ctt
Leu
20

ttt
Phe

atc
Tle

tat
Tyr

att
Ile

tte
Fhe
100

att
Ile

ottt
Leu

Asn

Tyxr

atc
Ile

cte
Leu

gty
Val

cgo
Arg

atc
Ile
85

tct
Ser

gat
Asp

gtc
Val

Tyr

Leu Ala Gln Leu Ile

Thr Asp Ser

35

Ser Thr Phe

30

The Lys Ile

65

20

Phe

Ile

Ty

Len

Val

Arg

Pro

ggc
Gly

dgo
Gly

gca
Ala

tat
Tyxr
70

got
Ala

cag
Gln

atyg
Met

ttyg
Deu

Tyx

acc
Thr

act
Thx

acc
Thr
55

acyg
Thi

Lttt
Phe

cca
Pro

qaog
Ela

oct
Pro
135

Ile Lys Thr

atc
Ile

goo
Lla
40

gty
val

cge
Arg

tgt
Cys

aac
Asn

ttt
Phe
120

ttg
Leu

atc
Ile
25

gac
Bep

fedods
Pro

tat
Tyr

tat
Tyx

atg
Met
105
tta
Liesu

ttg
Leu

10

age
Ser

atg
Val

got
Ala

aac
Asn

ggc
Gly
S0

acg
Thr

cty
Leu

tta
Len

Pro Tyr Ile Lys Thr

10

(90)

Leu

att
Ile

atc
Ile

Ttttk
Fhe

atg
Met
75

aac
Asn

Tttt
Phe

aqgt
Ser

ceg
Pro

Leu

Gly Thr Ile Lle Ser Ile

25

Gly Thr Ala Asp

40

Ala Thr Val Pro

55

Tyr Thr Arg Tyr

70

Val

Ala

Asn

Ile

Phe

Met
75

Val

tygt
Cys

ctt
Leu

ttg
Leu
60

abg
Mok

gta
Val

ggt
Gly

o
Fhe

can
Gln
140

Val

Cys

Leu

Leu

Met

Ile

gty
Yal

titt
Phe
45

gLt
Ile

deq
Ala

gct
Ala

att
Ile

agc
Gly
125

acc
Thr

Ile

Val

Phe

45

Ile

Ala

Phe

gat
Asp
30

agt
Ser

goa
BRla

att
Ile

agc
Sexr

tgg
110
atg
Met

aga
Arg

Phe

Asp

30

Ser

Ala

Ile

dgac
Asp

ot
Leau

ctg
Leu

gly
Val

vl o
Phe
95

ctyg

Lew

gcg
Alz

Pro

15

Asp

Leu

Leu

Val
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Leu

aat
Asn

tta
Leu

tgy
Trp

tta
Leu
g0

atc

Ile

cgh
Arg

Tty
Leu

Leu

Asn

Leaw

Tre

Leu
1y}

96

192

240

288

336
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O

Ile Ser Leu

Tyr HMet

Ser Gly Gly

Tyr Ser
130

<210>
<21ll1>
<z2la>
<213>

<220>
<221>
<222>

<400>

gta tect
Val Ser
1 .

aga gga
Brg Gly

tat gat
Tyr Asp

goec gga
Rla Gly
50

aaa atg
Lys Met
85

cce goo

Pro BAla

cte geeo
Len Ala

gac att
2sp Ile

geca caa

Thx

115

Val

73
600
DNA

Gy

Ile Ile Ala Phe Cys Tyr Gly Asn

85

Fhe Ser Gln Pro Asn Met

100

105

Ile Asp Met Ala Phe Ieu

120

Deu Val Iieu Pro Leu Leu

128

90

Thr

Leu

Leu

Pha

Ser

Pro

Actinobacillus actinomycetemconitans

Chs

{1y..1600}

73
caa
Gln

aaa
Lys

tta
Leu
35

tia

Lau

geg
K

age
Ser

acyg
Thr

tet
Fhe
115

gta

caa
Gln

ata
Ile
20

aag

Lys

att
Ile

aaa
Lys

agc
Ser

caa
Gln
1ap

tgy
Tzp

adaa

aac
Asn

ate
Ile

cge
Axg

tee
Ser

gag
Gla

gee
Rla
85

gat
Asp

ogt
Arg

goo

cgo
Arg

atg
Met

zaa
Lys

geeo
Ala

ckt
Leu
70

att
1le

ttt
Phe

aac
Asn

gat

tgo
Cys

Lty
Lew

cho
Lew

ttg
Len

aaa
Lys

ttg
Leu

ttg
Leu

aat
Asn

g9a

gga
Gly

gca
Ala

cto
Leu

ctt
Leu

tece
Ser

cet
Pro

gac
Asp

att
Tle
120

cca

tte
Phe

aga
Bryg

goc
Rla

goyg
Ala

tac
Tyxr

gat
Rep

gaa
Glu
105

gta
Val

aac

cac
His
10

aty
Met

att
Ile

gtg
Val

ggc
Gly

gaa
Glu
a0

aaa
Lys

ggc
Gly

ggc

cac
Hig

tta
Leu

gty
Yal

too
Ser

goo
Ala
75

gtg
Val

gas
Glu

tte
Phe

aag

Val

Gly

Phe

Gln
140

dgga
Gly

Lt
Phe

ace
Thr

ate
Il=
&0

aat
Asn

age
Ser

ctyg
Leu

gcc
Ala

gcyg

Ala

Ile

Gly
125

Thr

tteo
Phe

cad
Gln

att
Iie

gac
Asp

att
Ile

ogh
Arg

ccg
Pro

coy
Pro
123

cag

JP 2006-519586 A 2006.8.31

Ser Phe Ile

Trp
1ig

Met

ALy

aat
Asn

oo
Ser
30

ttc
Phe

ate
Iie

cty
Leu

aat
Asn

aac
Asn
110

tta
Leu

gac

35

Leu Arg

Ala Leu

aat
Asan
15

Ty
Trp

cte
Leu

ggc
Gly

gtg
Val

aat
Agn
&5

att
Ile

ote
Leu

ate

gaa
Giu

cgh
Arg

got
Ala

gac
Asp

gag
Glu
80

=14
Ser

aaa
Lys

age
Ser

gac

48

96

144

192

240

288

336

384

432

10

20

30
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O

Bla

att
Ile
J145

gat
hep

ggc
Gly

gcg
Ala

Gln
130

cta

Leu

tac
Tyr

gaa
Glu

tta
Leu

<2190>
<211>
<Z212>

<213>

<400>

Val Lys

ggc akg
Gly Thr

cag acc
His Thr

tgg gty
Trp Val
180

cte gge
Leu Gly
185

T4
200
BFRT

74

¥al Ser Gln Gln

1

Arg

Tvr

Ala

Lys

65

Pro

Leu

Asp

Ala

Gly

Asp

Gly

50

Met

Ala

Ala

Ile

Gln
130

Lys Ile
20

Liew Lys

Leu ILle

Ala Lys

Ser Ser

Thr Gin
100

Phe Trp
115

Val Lys

Ala

Tttt
Phe

q9g9
Gly
165

aac
A8n

goa
Ala

Asn

Iie

Brg

Ser

Glua

Ala

a5

Asp

Arg

Ala

Bap

Tttt
Phe
i50

cada
Gln

gat
Rsp

caa
Gln

Arg

Mat

Lys

Ala

Leu

0

Tle

Phe

Asn

Asp

Gly
135

gat
Asp

aaa
Lys

geo
Ala

ctt
Len

cys

Leu

Leu

Leu

55

Lys

Tend

Asn

Gly
135

Pro

cat
His

ate
Ile

acc
Thr

geo
ala
200

Gly

Ala

Leu

Leu

Ser

Pro

Lsp

Ile

120

Pro

Asn

caa
Gln

atc
Ile

gal
Asp
185

Arg

25

Ala

Ala

Tyr

Asp

Glu

10s8

Val

Asn

(92)

Gly Liys

atc geo
Ile Alx
155

aac cch
Asn Pro
170

gat ttc
Rksp Phe

Actinobacillus actinomycetemcomitans

His His
10

Met Leu

Ile Val

Val Ser

Gly Ala

15

Glu Val

80

Lys Glu

Gly Phe

Gly Lys

Ala
14¢

ghy
Val

tat
Ty

agc
S&x

Gly

Phe

Thr

Ile

60

Asn

Ser

Leu

Ala

Ala
140

Gln

ooy
Pro

tgg
iy el

gaa
Glu

Phe

Gln

Ile

Lsp

Ile

Arg

Pra

Bro

125

Gln

Asp

gat
ASp

cag
Gin

cag

Leg

Bsn

Ser

30

Phe

Ile

Tetr

Asn

Asn

110

Lau

Asp

Ile

gaa
Glu

gty
Val
175

gtt
Val

Asn
15

Trp

Len

Gly

Val

AsD.

85

Ile

Leu

Ile

JP 2006-519586 A 2006.8.31

Asp

gac
Bsp
1640

gaa
Glu

cct
Pro

Glua

Ary

Ala

Asp

Glu

80

Ser

Lys

Ser

Asp

480

528

576

6800

10

20

30
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(93) JP 2006-519586 A 2006.8.31

Ile Leu Gly Thr Phe Phe Asp His Gln Ile Als Val Pro Bep Glu Asp
145 150 158 160

Asp Tyr His Thr Sly Gln Lys Ile Ile Asn Pro Tyr Trp Gln Val Glu
163 170 175

Gly Glu Trp Val Asn Asp Ala Thr Asp Asp Phe Ser Glu Gln Val Pro
180 185 180

Ala Leu Leu Gly Ala Glu Leu Ala

195 2aG0
<210> 75
<211> &03
<2E2>» DHNA

<213» BActinobacillus actinomycetemcomitans

<220>
<221> CDS
<22%>  {1)..(603})

<400> 75

gaa cct cga atc act gea tiy cac caa gaz a2at caa ggc aas gae agt 48
Glu Pro Arg Ile Thr Ala Leu His Gln Glu Asn Gln €ly Lys Ala Sar

1 5 10 15

goa ttg ast cat ggt tta acy gtt goo zag gya asa tac gttt goo tgt g6
Ala Leu Asn His Gly Leu Thr Val Ala Lys Gly %Lys Tyr Val Ala Cys

atc gac gyt gat geg gta ttg gat tac tac geg obg gac tac atg gtt 144
Ile Asp Gly Rsp Ala Val Leu Asp Tyr Tyr Ala Leu Asp Tyr Met val
35 40 45

cam goo tta gag caa gat eog ama tat got get ace aca ggt aat cag 192
Gln Ala Leu Glu Gln Asp Pro Iys Tyr Ala Ala Thr Thr Gly Asn Pro
50 55 60

cgt gta ogt ame ogt agt act att ttg ggg cgt tia cag gta tec gag 240
Arg Val Axg Asn Arg Ser Thr Ile Deu Gly Arg Leu Gln Val Ser Glu
65 79 15 80

tte age tec ate ate gght cta att zag ogy gea caa ggt cta atyg ggc 288
Phe Ser 3er Ile Tle Gly Leu Ile Lys Arg Ala Gln Gly Leu Met Giy
85 Ely 95

aca atc ttt acc gbtt tec ggc gtg tgt tghk tta tte gt aaa gat gto 336
Tht Ile Fhe Thx Val Ser Gly Val Cys Cys Leu Phe Arg Lys Asp Val
100 105 110

atg gaa gaa atc gobt gga tgy agh act aac aty ate acc gaa gac att 384
Mzt Glu Glu Ile Gly Gly Trp Ser Thr Asn Met Ile Thr Glu Asp Ile
115 120 125

gat att age tgy asa att caa att goe ggt tac aac atc atg tac gaa 432
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Asp

ooy
Pro
145

tat
Tyr

aag
Lys

atyg
Met

Ile
130

cge
Brg

2aa
Lys

tat
Tyzr

tat
Tyr

<210>
<Z11>
<212
<213>

<400>

Ser

gca
Ala

cag
Gln

tit
Phe

att
Iie
125

16
201
FRT

Trp

cto
Leu

cgt
Axg

teyg
Ser
180

Jgag
Glu

Lys

tgc
Cys

ttg
Ten
165

aza

Lys

tat
Tyr

Ile

tag
Trp
150

ogt
Aryg

ata
Tle

ttt
Phe

Gln Ile
135

gty ottt
val Leu

tgy gea
Trp Rla

tgg cat
Trp His

got acce
Ala Thr
200

ala

atg
Met

caa
Gln

tgy
Tep
185

gtt
Val

Gly

ceg
Pro

gge
Gly
170

C9g
Arg

(94)

Tyr

gaa
Glu
155

ggt
Gly

aat
Asn

Botinobacillus actinomycetemcomitans

76

Glu Pro Arg

1

Ala

Ile

Gin

Arg

65

Phe

Thr

Met

Asp

Lei

Asgp

Ala

50

Val

Ser

Ile

Glun

Ile
130

Asn

Gly

Leu

Axrg

Ser

Fhe

Glu

113

Ser

Ile

His

20

Asp

Glu

Asn

Ile

Thr

100

Ile

Trp

Thr

Gly

Ala

Gln

Arg

Ile

85

Val

Gly

Lys

Ala

Leu

Val

Asp

Sex

T3

Gly

Ber

Gly

fle

Leu His

Thr Val

Leu BAsp

Fro Lys

35

Thr Tle

Len Ile

Gly val

Trp Ser

120

Gln Ile
135

Gln

Ala

25

Tyr

Tyr

Leu

Lys

Cys

105

Thr

Ala

Glu

Lys

Tyx

Ala

Gly

Brg

20

Cys

Rsn

Gly

Asn

Gly

Ala

Ala

Arg

5

Ala

Leu

Met

Tyn

Asn
144

age
Sex

gcg
Ala

gl
Arg

Gln

Lys

Leu

Thr

60

Leu

5ln

Phe

Ile

Asn
140

Ile

ata
Ile

gaa
Giu

cge
Aryg

Gly

Tyx

Asp

Thi

Gln

Gly

Arg

Thr

125

Ile

Met

ada
Lys

act
Thr

ttyg
Lau
186

Lys

Val

30

Tyr

Gly

Val

Leu

Lys

110

Giu

Met

Tyr

g9y
Gly

atc
Ile
175

tgg
Txp

ala

13

Ala

Met

Asn

Ser

Met

25

Asp

Bsp

Tyr

JP 2006-519586 A 2006.8.31

ottt
Leu
160

aty
Met

cca
Pro

Ser

Cys

Val

Pro

Glu

B0

Gly

Val

Ile

Glu

480

528

578

803

10

20

30
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Pro BArg Ala Leu Cysz

145

Tyr Lys Gln Arg

Lye Tvr Phe Ser

180

Met Tyr Ile Glu

<2Lo>
<ZL1>
<21
<213>

<2Z20>
<221>
<R2E>

<400>

195

7
15¢
DHA

cRs

Trp Val Leu

150

Leu Arg Trp Ala

165

Lys

Tyr

{1)..{759)

™

Ile Tryp Bis

Phe Alz Thr

atg cga tat ttg =2aa caa
Met Arg Tyr Leu
1

ctt too
Len Ser

aat gtt
Asn Val

gaa cgyg
Glu Arg

aga agh
Lys Ser
65

oty asa
Leu Lys

ata gog
Ile Ala

tocy amg
Ser Lys

gaz aag

Toe
Ser

gec
Ala
35

cta

Leun

gcg
Ala

ctg
Leu

gct
Bla

gga
Gly
115

cat

tee
Ser
20

catl:

Hig

aaa
Lys

gte
Val

att
Ile

tat
Tyr
100

gaa
Glu

fTeled

Lys
5

Tttt
Fhe

acy
Thr

cag
Gln

aaa
Lys

dag
Glu
g5

tte
Fhe

gkt
Val

act

Gln

goo
Ala

cac
His

cgt
Arg

aat
Asn
FQ

daat
hsp

gac
Asp

aag
Lys

cat

aca
Thr

az't
Asn

goo
Ala

gea
Ala
535

azd
Asn

ttg
Leu

goo
Ala

gcyg
ala

ttt

200

aca
Thr

cag
Gln

aaa
Lys
40

act

Thr

gge
Gly

aaa
Lys

tgo
Cys

cta
Leu
iz20

cta

(95)

Met Pre Glu Ser Ile Tys

Glin

Val

ath
Ile

cac
His
25

ccg

Fre

ttt
Phe

gtt
Val

ggc
Gly

att
Ile
105

aaa
Lys

cgg

13%

Gly Gly Ala Glu Thr

170

Gly

Ile
175

Arg Asn Arg Arg Leu Trp

tea
Ser
10

aag

Lys

gag
Glu

chog
Leu

Tt
Phe

tat
Tyr
20

casa
Lys

cag
Gln

gaz

REcrincbacillus actinomycetemcomitans

ctg
Leu

gog
Ala

casz
Gln

cag
Gln

atc
Jle
75

[=lotes
Fro

age
Sexr

gac
Asp

aaa

tta
Leu

aca
Thr

cac
His

tta
Leu
&0

aac
Asn

Lig
Leu

gta
Val

att
Ile

Ltg

att
Ile

acy
Thr

nac
His
45

gaa
Glu

caa
Gln

caa
Gln

aat
Asn

gayg
Glu
i2s

gaa

180

ttg
Tt

cat
His

gca
Ala

ago
Ser

act
The

aca
Thr

cac
His
110

caa
Gln

cada

ace
Thxr
15

=t 1=

Lys

gaa
[CARV]

ctg
Lau

gta
val

gat
Asp
a5

gac
Asp

[ 44
Phe

aga

JP 2006-519586 A 2006.8.31

Leun
180

Met

gea
ala

gcg
Ala

tta
Leun

cotg
Leu

ttc
Phe
80

geo
Ala

aca
Thr

ate
Tle

48

96

144

182

240

288

336

384

432

10

20

30
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O

Glu

ttt
Phe
145

goyg
Ala

aat
Asn

cog
Pro

ita
Leu

tat
Tyr
225

aat
Asn

Lys His
130

acc tia
Thr Leu

caa cgyg
Gln Arg

geo gaa
Ala Glu

aat gog
Asn Ala
1385

aac aat
Asn Asn
210

tec gac
Ser Asp

cte tLh
Leu Phe

<2L0> 78
<211> 253
<212> PFRT

<Z13>

<400> 78

Met
1

Leu
Bsn
Glu
Lys

65

Leu

Arg Tyx

8er Ser

Val Ala
35

Arg Leu
50

Ser Ala

Lys Leu

Pro

bttt
Phe

gtt
Val

tat
Tyr
180

aat

Asn

agt
Ser

ggec
Gly

atc
Ile

Leu

Ser

Eis

Lys

val

Ile

atec
Ile

aaa
Lys
165

caa

Gin

gty
Val

gaa
Gla

ggc
Gly

aada
Lys
245

Lys

Fhe

Thr

Gln

Lys

Glu
85

His

aac
Agn,
154

ccg

Pro

ctyg
Leau

teg
Ser

ctg
Leu

aga
Arg
230

aac
Asn

Gln

Bla

His

Arg

AsT

0

AsSp

Phe
135

acy

Thr

asa
Tys

999
Gly

aaa
Lys

cca
Fro
215

atg
Met

aak
Ban

Thr

Asn

Rla

ala

55

Asn

Leu

Leu Arg Glu

gan
Gla

g9y
Gly

cge
Arg

atc
Ile
200

24

Asn

gea
Ala

gta
Val

Thr

Gln

Lys

40

Thr

Gly

Lys

gat
Asp

tty
Leu

aaa
Lys
185

atc

Ile

gat
Asp

gaa
Glu

zaa
Lys

Ile

Pro

Phe

val

Gly

ctt
Leu

gaa
Gl
170

eyt
Arg

gaoo
Ala

geg
Alaz

aaa
Lys

gge
Gly
250

Sexr

10

Lys

Glu

Leu

Fhe

Tyx
a0

(96)

Lys

gaa
Glu
155

goo
Ala

gce
Ala

cgt
Arg

cayg
Gln

gty
Val
235

thg
Leu

Actincbacillus actinomycetemcomitans

Leu

Ala

Gln

Gln

JP 2006-519586 A 2006.8.31

Leun Glu Gln Arg Leu

140
ggc
Gly

can
Gln

gaa
Glu

tat
Tyr

cta
Len
220

tat
Tyr

gazn
Glu

Leu

Thr

His

Leu

Agn

Leu

tta
Leau

ctt
Lau

tot
Ser

gag
Glu
205

cag
Arg

caa
Glin

ttg
Lew

Ile

Thr

His

45

Glu

Gin

Gln

gtt
Val

goa
Ala

gat
Asp
180

Cag

Gln

goa
Ala

aan
Lys

Lew

His

30

Ala

Saxr

Thr

Thr

ggt
Gly

gty
val,
175

aaa

Lys

ot
Leu

aaa
Lys

get
Ala

Thr

15

Lys

Glu

Len

Val

Azp
S5

tac
Tyr
160

ttyg

Leu

aat
Asn

tgg
Trp

tgg
Trp

gag
Glu
Z40C

Ala

Ala

Leu

Deu

Phe

Rla

376

624

672

720

759

10

20

30
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Ile Ala Bla

Ser Lys Gly
115

Glu Lys His
139

Phe Thr Leun
145

Ala Gln Axg

Asn Ala Glu

Pro Asn Ala

185

Leu Asn Asn

Tyr

100

Gl

Pro

Fhe

val

Tyr

180

Asn

Ser

Gly

Ile

Pha

Val

Thr

Ile

Lys

165

Gln

Val

Glu

Gly

Lys
245

Asp

Lys

His

Asn

150

Fro

Leu

Ser

Leu

Arg

230

Asn

Ala

Ala

Ehe

133

Thr

Lys

Gly

Lys

Bro

215

Met

Asn

Cys

Len

120

Leu

Glu

Gly

Aryg

Ile

200

Asn

Ala

Val

Ile

105

Lys

Arg

Asp

Leu

Lya

185

Ile

Asp

Glu

Lys

Lys

Gln

Glu

Leu

Glu

179

Aryg

Ala

Ala

Lys

Gly
2560

7))

Ser

Bsp

Lys

Glu

138

ala

Ala

Arg

Gln

Val

235

Leu

<213> Actincbacillus actinomycetemcomitans

tgg
Trp

acy
Thr
5

210
Tyr Ser Asp
z25
Asn Leu Phe
<210> 78
<211> 624
<212> DNA
<220
<z2l» CnS
<222>»  (L)..(824)
<400> 78
gtc ggt caa
Val Gly Gin
1
toc gat ccg

Ser Asp Pro

cca goa aac

gag
Glun

toe ggt tta

Ser
20

cgc

Gly

cge

Leu

gty

aaa
Lys

g9t
Gly

ctt

gt
Gly

tgt
Cys

tat

aac
Asn

act
Thr
25

age

caa
Gln
10

otk
Leu

cgec

acy
Thr

got
Gly

goo

Val

Ile

Leu

140

Gly

Gln

Glu

Tyr

Leu
220

Tyx

Glu

gaa
Glu

tgg
Trp

tet

Asn

Glu
125

Glu

Leun

beu

Ser

3lu

20z

Arg

Gln

Leu

aat
Asn

gge

Gly

Lty

His
110

Gln

Gln

Yal

Ala

hsap

120

Gln

ala

Lys

cge
Arqg

Tttt
Fhe
30

gat

Asp

Phe

Gly

val
175

Lys
Len
Lys

ala

gat
Asp
15

goa
Ala

JP

Thr

Ile

Len

Tyr

1e0

Leu

Asn

Trp

Trp

Glu
240

aat
Asn

tgy
Trp

aas

2006-519586 A 2006.8.31

48

144

10

20

30
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O

Pro

agt
Gly

aac
Aan
£5

tea
Ser

A AW
Phe

cog
Fro

tea
Ser

tea
Sex
145

cat

His

ceg
Pro

ate
Ile

Ala

aalb
Asn
5o

tgg
Trp

gat
Asp

goo
Ala

att
Ile

gat
Rsp
130

anlt

Asn

tte
Phe

caa
Gln

cad
Gln

<210>
<211>
<212>

<213>

<400>

1

Asn
35

cot
Pro

aac
Asn

acc
Thx

gtt
Val

gaa
Glu
115

coy
Pro

Aaa
Lys

cac
His

caa
Gln

aaa
Lys
195

a0

208
PRT
Actinobacillus actinomycetemcomitans

50

arg

tgg
Trp

tgg
Trp

aga
Arg

gat a

Asp
100

agh
Sex

acg
Thr

gaa
Glu

agt
Bor

54
Fhe
180

gge
Gly

Arg

gat
Asp

Tttt
Fhe

cog
Pro

gty
Val

tat
Tyr

tgy
Trp
165

gtg
Val

gat
Asp

Val

aas
Lys

gat
Asp
a

tet
Phe

Ile

att
Tle

ogt
Ary

g
Pro
150

ace
Thr

gaa
Gin

atg
Met

L

cac
Bis
55

att
Ile

aty
Met

t aat

Asn

gat
Asp

att
Ile
135

ttt
FPhe

gog
Ala

atc
Ile

gta
Val

Tyr
40

cit
Arg

goo
Als

atyg
Met

agc
Ser

acy

tac
Tyr

gtg
Val

caa
Gln

agt
Gly

cat
Brg
200

Ser

cag
Gln

gac
Asp

teoa
Ser

gga.
Gly
105

aat
Asn

aaa
Lys

groa
Ala

tcot
Ser

gaa
Glu
i85

att
Ile

Arg

ctyg
Leu

tac
Tyr

geo
Ala
a0

cog

Pro

ceyg
Pro

gas
Glu

aca
Thr

goo
Ala
170

gag
Lys

acc
Thr

i¢

(98)

Ala

ato
Ile

ggc
Gly
75

gaa
Glu

tte
Fhe

otk
bLen

gat
Asp

act
Thr
155

att
Ile

ttg
Leu

tece
Ser

Yal Gly Gln Trp Thr Glu Lys Gly Rsn Gln Thr
5

Ser Asp Pro Ser Gly Deu Gly Cys Thr Leu Gly

20

z25

Pro Ala Asn Arg Arg Val Leu Tyr Ser Arg Ala

35

40Q

Ser Ley
45

aasa tgg
Lys Txp
50

act caa
Thr Gln

got gtt
Gly val

cog gaa
Pro Glu

cat Dog
His Pro
123

cgc gag
Arg Glu
1490

tat cgt
Tyr RArg

zac atc
Zsn Ile

gea gaa
Ala Giu

ana cygg
Lys Arg
205

Glu Asn

Trp Gly

Ser Leu
45

Bep

aac
Asn

cca
Pro

gga
Gly

cac
Fis
110

aat
Asn

Tttt
Fhe

cta
Leu

atc
Ile

gaa
Glu
190

gge
Gly

Arg

Fhe

RSDp

ggt
Gly

<ca
Pro

cge
Arg
35

tat
Tyr

gty
val

ato
Ile

ace
Thr

gca
Rla
175

aaa
Lys

tat
Tyr

Asp
13

Ala

JP 2006-519586 A 2006.8.31

Asn

aaa
Lys

gqt
Gly
80

tta
Leu

gaa
Glu

gta
val

ggc
Gly

gaa
Glu
160
caa
Gin

ggt
Gly

att
Il=

Asn

Trp

Ile Asn
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GlLy

Asn

65

Sex

FPhe

Pra

Ser

Ser

145

Ris

Pro

Ile

Asn
50

Trp

Asp

Ala

Ile

Asp

130

Azn

Fhe

Gln

Gln

<Z10>
<2il>
<Z12>
<313>

<220>
<221>
Q22>

<400>
att cct ggc

Ile
1

cge
BAxyg

gat

Pro

tre
Fhe

ate

Pro

Asn

Thr

Val

Glu

1135

Fro

Lys

His

Gin

Lys

185

81
534
DA

Trp

Trp

Argy

BED

1eq

Sevr

Thr

Ser

Phe
180

Gly

Asp

Phe

Pra

a5

Tys

Pro

Val

Tyn

Trp

165

Val

RAsp

Lys

Asp

70

Phe

Ile

Ile

Arg

Pro

150

Thr

Glu

Met

His Arg
55

Yle Ala

Met Met

ASn Ber

Asp Thr

120

Ile Tyr

135

Phe val

Ala Gln

Tle Gly

Val Arg
200

Gln

Asp

Ser

Gly

10%

Asan

Ly=a

Ala

Ser

Glu

185

Lle

Leu

Tyx

&la

Q¢

Pro

Pro

Glu

Thz

Ala

170

Lys

Thr

(99)

Ile

Gly

75

Glu

Phe

Leu

Bsp

Thr

155

Ile

Leu

Ser

Aptinobacillus actinomycetemcomitans

chs

{1}..(534)

81

Gly

ctg
Leu

Bac

tta
Leun

aza
Lys
20

cca

att
Lle
5

cac
His

att

gaa
Glu

iy
Leu

gat

gac gea
Gly Ala

gaa cgt
Glu Arg

gat tee

tog
Ser

tge
Cys
25

aalt

gaa
Glu
10

oye
Axg

ooy

gga
Gly

gty
Val

gcg

Lys

60

Thr

Gly

Fro

His

RAry

140

Tyr

Asn

Ala

Lys

goa
Ala

Lty
Leu

gat

Trp

Gin

Val

Gl

Fro

125

Glu

Arg

Ile

Glu

Arg
205

gg9¢
Gly

att
Tle

aac

Asn

Pro

Gly

His

110

ASN

Phe

Leu

Ile

Giu
190

Gly

tty
Leu

cat
His
30

gty g

Gly

Pro

Rryg

S5

Tyx

Val

Ile

Thr

Ala

175

Lys

Tyr

got
Gly
15

thy
Leu

JP

Lys

Gly

ap

Leu

Glu

Val

Gly

Glu

180

Gln

Gly

Ile

akbce
Tle

gty
Val
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RAsp

atc
Tle

cgo
Arg

cat
His

tat
Tyr

cgo
Arg

acy
Thr

cag
Gln
145

tgg
Trp

aag
Lys

Ile

gan
Glu
50

tag
Trp

gcg
Ela

tat
Tyr

gat
REp

coyg
Fro
130

gag
Glu

gat
hap

cct
Pro

<210>
<211>
<212>

<Z13>

<400

Asn Pra

tog gaa
Ser Glu

ctg gtg
Leu Val

cga gog
Arg Ala

tta att
Leu Ile
100

att atg
Tle Met
115

gta gaa
Val Glu

caa ttg
Gln Leu

gac tgg
Asp Trp

8z
178
PRT

82

Ile Pro Gly Leu

1

Arg Phe Leu Dys

20

Rsp Tle Asn Pro

35

Ile Glu Ser Glu

50

Tle

Lty
Leu

tte
Fhe

aaa
Lys
B5

tae

Ser

gac
Asp

aat
Asn

gaa
Gla

teg
Sexr
165

Ils

His

Ile

Leu

ASp

tte
Phe

aac
Asn

gag
Glu

gcoo
Ala

tte
Phe

gaa
Glu

aat
Asn
150

gaa
Glu

ABD

cas
Gln
55

aaa
Lys

atc
Il=

gco
Ala

ctg
Tewn

gaa
Glu
135

gco

Ala

gac
Asp

gser
40

Tac
TYY

atc
Iie

ace
Thx

ace
Thr

gaa
Glu
1z0¢

gtc
Val

gat
BsSp

gat
RAsp

Asn

age
Ser

gat
Asp

gaa
Glu

gyt
Gly
105

gce
Bla

aaa
Lys

gtt
¥al

gaa
Glu

(100)

Pro Ala Asp

gag
Glu

acg
Thr

cgt
Arg
80

a8
Lys

cac
His

tte
Phe

gat
Asp

gaa
Gla
170

jt=led
Ser

cte
Leu
75

oty
Leun

zac
Asn

jolels]
Pro

aaa
Lys

gab
Asp
155

gge
Gly

Actinobacillus actincmycetencomitans

Glu Gly Ala Ser Glu Gly

10

Leu Glu Arg Cys Brg Val

25

Asp Asp Sexr Asn Pro Ala

40

Phe Gln Tyr Ser Glu Ser

55

ttg
Leu
60

agt
Ser

ggc
Gly

goc
Ala

cgo
Arg

tgy
140

gaa
Gla

gty
Val

Ala

Leu

Asp

Leu

Asn

gcy
Ala

gat
Asp

cgg
Arg

cog
Pro

aaa
Lys
125

gaa

Glu

gag
Glu

gaa
Glu

Gly

Ile

Asn

2la

Yal

gaa
Glu

gaa
Glu

gag
Glu

CEa
Gln
110

aca

Thy

gat
Asp

gal
Asp

att
Ile

Leu

His

Vval

Glu

Bla

aaa
Lys

gaa
Gla

gaa
Glu
a5

ctg
Leu

gaa
2la

tat
Tyx

aat
Asn

ate
Ile
175

Gly

15

Leu

Rla

Lys

JP 2006-519586 A 2006.8.31

Ile

cog
2ro

goo
Ala

ggt
Gly

tgo
Cya

aaa
Lys

cat
His

gac
Asp
160

tat
Tyx

Ile

Val

Ile

Pro
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Arg

65

His

TYY

Arg

Thr

Gln
145

Trp

Lys

Trp

Ala

Tyr

Asp

Pro

130

Glu

Asp

Pro

<210>
<211>
<212>»
<213

<E20>
<221>
<322>

<400>
aty tta acgy
Mest Leu Thr

1
aaa

Lys

ccg
Pro

cga
Arg

gty
val

gcq
Ala

gge
Gly
50

caa

Leu

Arg

Leu

Ile

115

val

Gin

Aasp

83
372
DA

Val

Rle

Iie

igo0

Met

Glu

Leu

Trp

Phe

Tys

85

Sex

Asp

Asn

Glu

Sex
1485

Asn

Glu

Ala

Phe

Glu

Bszn

150

Glu

Lys

Tle

ala

Lew

Glu

135

Ala

Asp

Iie

Thr

Thr

Glu

120

val

Rsp

Bsp

Glu

Gly

103

Ala

Lys

¥al

Glu

Thr

Arg

30

Lys

His

Phe

Asp

Glu
170

(101)

Leu

75

Leu

Asn

Pro

Lys

Rsp

155

Gly

Actincbacillus zctinomycetemcomitans

CD3

(1).. (372}

B3

saa
Lys

tgo
Cys
33

gaa
Glu

cgg

gas
Glu

tge
Cys
20

agt
Gly

cat
His

gty

agh
Ser
5

casa
Gln

aat
Asn

att
Ile

gaa

geg
ala

tea
Ser

tet
Ser

tte
Phe

ate

gtc
Val

cad
GZln

geo
Ala

ace
Thx
55

ggt

gtt
Yal

age
Ser

ttg
Leu
40

ate
Ile

ttg

att
Ile

goa
Alz
25

tog
Ser

gag
Glu

tceo

gag
Glu
ic

Tge
Cys

gaa
Gln

acg
Thr

gaa

tac
Ty

gge
Gly

tta
Leu

att
Ile

cgt

Ser

Gly

ala

Arg

Trp
140

Glu

Val

gas
Glu

got
Ala

goe
Alzs

acy
Thr
60

koo

Asp

Arg

Pro

Lys
125

Glu

Glu

Glu

teo
Ser

tge
Cys

age
Ser

jelat-1
Pra

tta

Glu

Glu

Gln
110

Thr

Rsp

Asp

Ile

g4c
Gly

geg
Ala
30

age
Ser

chg
Leu

atc

Glu

Glu
a5

Leun

Glu

Tyr

Asn

Ile
175

aga
Arg
15

goa
2la

gge
Gy

ana
Lys

aaa

JP

Rla
20

Gly

Cys

Lys

His

Asp
160

Tyx

goo
ala

aaa
Tys

gey
Ala

atc
Ile

fatels]
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Gly Gln
65

Axyg

gec thg cto
Ala Leu Den

tta tta tit
Leu Leu Phe

atc tte att
Ile Fhe Ile

115
<Z10> B4
<211> 124
<212> PRT
<213>

<400>

Val

atg
Met

gat
Bsp
100

tee
Ser

Glu

tat
Tyr
85

tog
Ser

act
Thr

Ile
70

tge
Cys

ctg
Len

gca
Ala

GLly

gtg
Val

Lttt
Phe

ctt
Len

Leu Ser

ccg cta
Pro Len

gce cat
Ala His
105

tet the
Ser FPhe
128

(102)

Giu Arg Ser Leu

tte
Phe
90

gag
Glu

otk
Leu

75

act
Thx

cta
Leu

ggt
Gly

Aetincbacilius actinomycetemcomitans

84

Met Leu Thr Glu Ser

1

Lys Val Lys

Pro Ala Cys

35

Arg Gly Glu

50

Gly Gln Arg

65

Ala Leu

Lau

Leu Leu Phe

Ile Phe

<Z10>
<21i>
<21Z>
<Z213>

<220>

Ile
115

85
622
DNA

Cys

20

Gly

His

Val

Met

Asp
lco

Ser

5

Gin

Asn

Tle

Glu

Tyr

85

S8r

Thr

Ala

Ser

Ser

Phe

Ile

70

Cys

Leu

Ala

Val

Gln

Ala

Thx

5%

Gly

Val

Phe

Lgu

val Ile

Ser Rla
25

Leu Ser
40

Ile Glu

Leuw Sex

Pro Leu

ala Ris

105

Sar FPhe
120

Glu

10

Glu

Thr

Glu

Phe

30

Glu

Leu

YL

Gly

Leuw

Ile

Arg

75

Thr

Leu

Gly

Actinchacillus actinonyestencomitans

tra
Leu

gte
Val

gty
Val

Glu

Ria

Rla

Thr

60

Sexr

Leu

Val

Val

tta
Leu

agce
Ser

Ser

Cys

Ser

45

Pra

Leu

Lew

Sar

ILia

tLe
Phe

gt
Vali
11¢

Gly
Ala
20

Ser
Leu
Ile

Fhe

Val
119

Lys

age
Ser
95

bttt
Phe

Arg

15

Ala

Gly

Lys

Lys

Phe

JP

Ser
80

acy
Thr

Tttt
Phe

Ala

Lys

Bla

Ile

Ser

80

Thr

Phe
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<221> DS
<RR2>

<400
att tet teec
Ile Ser Ser

1

aaa
Lys

tta
Lew

ttyg
Leu

aab
Asn
65

geg
Ala

ttg
Len

tte
Phe

ctt
Le

ate
Ile
145

got
Ala

att
Ile

asa
Lys

ttc
bhe

cog
Pra

gcg
Ala

gey
Ala
50

tee

Ser

ottt
val

cte
Leu

gee
Ala

gcg
Ala
130

age
Ser

teg
Ser

gty
Val

tti
Phe

ti

B85

gaa
Glu

cok
Pro
35

cgo
Brg

gty
Val

ctc
Leu

gat
Asp

tgt
Cys
115
gty
Val

tac
Tyr

ggc
Gy

ggc
Gly

gaa
Glu
1485

ggt
Gly

aaa
Lys
2Q

ggc
Gly

coh
Pro

atg
Met

cto
Leu

aga
Arg
100

gaa
Glu

tta
Leu

cog
Pro

acg
Thr

aaga
Lys
180

gtg
Val

(1}..(627)

teoe
Ser
5

aca
Thr

acy
Thr

gy
Trp

Tec
Ser

tgg
Trp
85

ttt
Phe

cge
Arg

cia
Leu

atg
Met

teot
Ser
165

tta

Leu

cog
Pro

A -
Leu

age
Ser

gtg
Val

acg
Thi

atg
Met
0

att
Ile

tta
Leu

att
Ile

gac
Gly

cta
Leu
150

teoo
Ser

aaa
Lys

atec
Ile

ttyg
Leu

gaa
Glu

att
Iie

ttc
Fhe
55

ggg
Gly

gcyg
Ala

cog
Pro

ace
Thr

get
Ala
135

aac

Asn

ggt
aly

999
&ly

atg
Mat

ctt
Leu

zac
Asn

ate
Ii=
40

tgg
T

gta
val

att
Ile

aaa
Lys

aac
Asn
120

tat
Tyr

aat
Asn

ate
Ile

cal
dis

cto
Leu
200

geoe
Ala

tgg

2%

gyt
Gly

rat
Tyx

cty
Let

cte
Len

tta
Leu
i0s

cog
Pra

ape
Thr

cec
Pro

geg
Ala

teo
Ser
185

gce
ala

gty
val
10

att
Ile

tta
Leu

ttg
Leu

tta
Leu

ttE
Phe
90

aaa
Lys

ttyg
Leu

ggt
Gly

gta
Val

geg
Ala
170

gac

Asp

gaa
Glu

(103)

ctt
Leu

att
Ile

ttg
Len

atg
Met

tte
Phe
75

aada
Lvs

tik
Phe

gaa
Glu

tte
Fhe

tig
Lau
155

gta
Yal

gaa
Glu

cte
Leun

tat
Tyx

cge
Arg

ctg
Lau

ttt
Phe

cas
Gln

aat
Asn

atc
Tle

ctg
Leu

tta
Leu
14D

cog
Pro

tte
Phe

gty
Val

(244
Phe

aaa
Lys

agt
Sexr

ttg
Leu
435

aac
Asn

ata
Ila

gaa
Glu

gty
Val

tte
Phe
125

ttg
Leu

gca
Ala

tta
Leu

aat
Asn

tge
Cys
205

cge
RArg

gct
Al=
30

att
Ile

tac
Tyx

tat
Tyr

ctt
Leuw

aaa
Lys
110

atyg
heu

teg
Ser

tta
Leu

a&ce
Thy

theo
Phe
190

atec
Tle

aat
Asn
15

gecg
Ala

tte
Phe

cay
Gln

atg
Met

goo
ala
85

tgg
Trp

ttg
Leu

gy
Ala

the
Phe

ate
Ile
175

atg
Met

gge
Gly

JP

[olefel
Arg

alta
Ile

cac
His

the
Phe

geyg
Ala
80

goc
Bla

att
ITle

tte
Phe

tta
Lew

cte
Leu
1860

ctg
Leu

cat
His

tge
Cys
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<210>
<Z11>
<212>
<213>

<400>

86
209
PRT

(104)

actinobacillus actinomycetemcomitans

&6

Ile Ser Ser Gly Ser Leu Leu Leu

1

Lys

Leu

Leu

Asn

&3

Ala

Leu

Phe

Leu

Ile

145

ala

Ile

Lys

Phe

Pro

Ala

Ala

Ser

Val

Leu

Ala

ala

130

Ser

Ser

Yal

Phe

Glu

Fro

35

Arg

Val

Leu

Asp

Cys

115

Val

TYL

Gly

Gly

Glu
1%5

Lys

20

Gly

Pro

Met

Leun

Arg

100

Glu

Ley

Pro

Thr

Lys

180

Val

5

Thr

Thr

Trp

Ser

Txp

85

Phe

Arg

Leun

Met

Ser

165

Leu

Pro

Ser

Val

Thr

Met

70

Ile

Leu

Ile

Gly

Deu

150

Ser

Lys

Ile

Glu

Ile

Phe

55

Gly

Ala

Pro

Thr

Ala

135

Ash

Gly

Gly

Met

Asn

Ile

40

Trp

val

Tle

Lys

Asn

120

Tyr

Asn

Ile

His

Leu
200

Ala

Tep

25

Sly

Tyxr

Leu

Len

Leun

105

PXo

Thx

Pro

Alz

Ser

185

Ala

Val

10

Ile

Lew

Leu

Leu

Phe

Ely

Lys

Len

Gly

Val

Ala

170

Rsp

Glu

Leu

Tle

Leu

Met

Phe

75

Lvs

Phe

Glu

rhe

Leu

155

Val

Glu

Leu

TvE

Arg

Leu

Phe

60

Gln

REn

Ile

Len

Lew

140

Pro

Fhe

Val

Phe

Lys

Ser

Len

45

ABn

Ile

Glu

val

Phe

125

Leu

Ala

Leu

Asn

Cys
205

Arg

Ala

30

Ile

Tyr

Tyr

Leun

Lys

110

Leu

Sex

Leu

Thr

Fhe

i%o

Ile

Asn

15

Ala

Phe

Gln

Met

Ala

25

Trp

Leu

Phe

Ile

175

Met

Gly

JP 2006-519586 A 2006.8.31
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80

Rla

Tle

Fhe

T
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160

Leu
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(105) JP 2006-519586 A 2006.8.31

<210> 87

<ZL1> 2%4

<212> DNA

<213> BActincbacillus actinomycetemcomitans

<2Z20>
<2Z1> DS
<222> (1), .(264)

<4Q0> 87

tgg gat gce att gag aaa tgt att cag gaa tgy caa ccg gog ogt att 48
Irp Rsp Ala Ile Glu Iys Cys Ile Gln Glu Trp Gln Pro Ala Arg Ile

1 5 10 i5

gty gte ggt tig cea oty aat sty gat ggt acy gaa cag cce tta [:{ales 96
Val Val Gly Leu Prc Leu Bsn Met Asp Gly Thr Glu &ln Pro Leu Thr
20 25 3D

ttg ogt gec aaa aag tit got aay cgb tig cac gga cgt Lttt aac gtg 144
Leu Arg Ala Lys Lys Phe Ala Lys Arg Leu His Gly Arg Phe Asn Val
35 40 45

ccg gtg gat thta cag gac gaa cogt okt acc acc ace gaa gog cgt age 192
Pro Val Asp Ieu 8ln Bsp Glu &4rg Leu Thr Thr Thr 6lu Ala Arg Sex
50 35 &0

gaa att tte agt cgt ggt ggt tat oge goe tta aat 2aa agce aza gtg 240
Glu Ile Phe Ber Arg Gly Gly Tyr Arg Zla Leu Asp Iys Sor Lys Val
65 70 75 80

gac gge att toce goe tgt ttg stk tr ‘266
Asp Gly Ile Ser Ala Cys Len Ile
85

<210> 88

<21l1> 88

<Z12> PRT

<213> Actincbacillus actinemycetemcomitans

<400> 88

Trp Asp Bla Ile €lue Lys Cys Ile Gin Glu Trp Glin Pro Al Arg Ile
1 3 10 15

Val Val Gly Len Fro Leu Asn Met Bsp Gly Thr Glu Gln Pre Leu Thr
20 25 30

Leu Arg Rla Lys Lys Phe Ala lys Ary Leu His Gly Arg Phe Asn Val
35 40 45

Pro Val asp Dew Gln Bsp Glu Arg Leu Thr Thr Thr Glu Ala Arg Ser
50 55 &0

Glu Ile Phe Ser Arg Gly Gly Tyr Brg Ala Leu Asn Lys Ser Lys Val
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(106) JP 2006-519586 A 2006.8.31

L) 70 75 80

Asp Gly Ile Sex Ala Cys Leu Ile

85
<210> g%
<21l> 3567
<212> DNA

<213>» Actinobacillus actinomycetemcomitans

<220>
<Z21> CDs
<222> (1)..{5&7)

<400> g9

caa caa gia aaa gog Coy guz gaa goc aas too gsc gta tgg caa ttg 48
Gln Gln Val Lys &la Pro Gly Glu Ala Lys Ser Asp Val Trp Gln Leu

1 5 i0 15

gta gaa ttc tecc aaa tat tte acc ace gat gaa a2tg tgy cocg gog gas 96
Val Glu Phe Ser Lys Tyr Phe Thr Thr Asp Glu Met Trp Pre Ala Slu
ZG 28 30

atht ctg gac aaa ast ccg gaa tac aza gge asa acc bta tat gac gty 144
Tle Leu Asp Lys Asp Pro Glu Tyr Lys Gly Lvs Thr Leu Tyr Asp Val
35 40 45

tta tac cgc asc gyt caa gta gat aaa tic cog tta age gaa ttg gcg 192
Leu Tyr Arg Asn Gly Gln Val Bsp Lys Phe Pro Leu Ser Glu Leu Ala
50 55 60

gaa gga caz thg sat gat gay tec tat cac the ggt tic tac ttyg caa 240
@lu Gly Glp Leu Asn Bsp Glu Ser Tyr His Fhe Gly FPhe Tyr Leu Gln
65 70 35 g0

aaa ggc tha tit gag gaa tac goc teo tte ggt cge ggt cac gga cat 288
Lys Gly Leu Phe Glu Glu Tyr Ala Ser Phe Gly Arg Gly His Gly His
85 o0 a5

gac ttg geca tog tte gat act tac cac asa gea cgo ggt tta cge tgyg 336
hsp Len aAla Ser FPhe Asp Thr Tyr His Lys Ala Arg Gly Leu Arg Trp
100 ig5 110

ccg gkbg gty gac guc aaas gaa acc Ita tgg cgt tat cge gaa gge tac 384
Pro Val Val Asp Gly Lys €lu Thr Leu Trp Arg Tyr Arg Glu Gly Tyr
115 120 125

gac ceg tat gte aas gaa ggg gaa ggt gig geg tte tac ggo tat cog 432
Rsp Pro Tyr Val Lys Glu Gly Glu Gly Val Ala Phe Tyr Gly Tyr Bro
130 135 140

gat aa& aaz dog att att ctt gec gtg cet tat gag ceg oot geg gaa 480
hsp Lys Lys Ala Ile Ile Leu Ala Val Pro Tyr Glu Pro Pro ala Glu
145 150 158 160

toa cog gac gaa gaa tac gat ttg tgg tia tgt acc ggt cge gtg tty 528
Ser Pro Asp Glu Glu Tyr Asp Leu Trp Leu Cys Thr Gly Arg Val Leu
165 170 175



O

(107) JP 2006-519586 A 2006.8.31

gaa cac tgg cac acc gge ace atg ace cgt cgt gta cca 567
Glu His Trp His Thr Gly Thr Met Thr Brg Arg Val Pro
180 185

<210> 80

<211> 188

<212> PRT

<213» Actinchacillius actinomycetemcomitans
<40D0> 2D

Gln Gln Val Lys Ala Pro Gly &lu Ala Lys Ser Asp Val Trp Gln Leu
1 5 1o L5

Val Glu Phe Ser Lys Tyr FPhe Thr Thr Asp Glu Met Trp Pro Ala Glu
20 25 30

Ile Leu Asp Lys Asn Pro Glu Tyr Lys Gly Lys Thr Leu Tyr Asp Val
35 410 45

Leu Tyr Rrg Asn Gly Gln Val Asp Lys Phe Pro Leu Ser Glu Leu Ala
30 55 34

Glu Gly Gln Leu Asn Asp Glu Ser Tyr His Phe Gly Phe Tyr Leu Gln

Lys Gly Dew Phe Glu Glu Tyr Ala Ssr Phe Gly Arg Gly Bis Gly His
8% S0 85

Asp Leu RAla Ser Phe Asp Thr Tyr His Lys 2la Arg Gly Leu Arg Trp
100 105 110

Pro val Val Asp Gly Lys Glu Thr Len Trp Arg Tyr Arg Glu Gly Tyr
115 120 125

Asp Pro Tyr Val Lys Glu Gly Glu Gly Val Bla Phe Tyr Gly Tyr Pro
130 135 140

hAsp Lys Lys Bla Ile Ile Lau Ala Val Pro Tyr Glu Pro Pro Ala Giun
145 130 155 160

Ser Proe Rsp Glu Glu Tyr Asp Leu Trp Leu Cys Thr Gly Arg val Leu
165 170 175

Glu His Trp His Thr Gly Thr Met Thr Arg Arg Val Pro
180 185

<z210> 91
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<211>
<212>
<Z213>

<220
<221>
<222

<400
cog aaa oot
Pre Lys Pro

1

583
DNA

(108)

Actinobacillus actinomycetemcomitans

Ccig

{1)..(3861)

a8

att geog thg

Ile

ace
Thx

cgt
Arg

tac
Iyx
65

ggc
Gly

tet
Ser

gaa
Glu

aac
Asn

ot
Arg
145

ttg

Leu

gat
Bsp

Ala

aac
Asn

ago
Gly
50

acc
Thr

ttg
Leu

cad
Gln

too
Ser

gat
asp
130

gaa
Glu

gat
Asp

ccg
Pro

Lew

aac
Asn
35

gca
Als

aag
Lys

gty
Val

aca
Thr

oty
Leu
115

gta
Val

gce
Ala

tta
Leu

gcg
Ala

<210> 92

<211>

187

<212> PRT

tte
Fhe

cag
Gln
20

att
Ile

atg
Met

aaa
Lys

gog
Ala

aag
Lys
100

atg
Met

aga
Lys

gee
Ala

gygce
Gly

tta
Leau
180

tak
Tyr
5

LEt
Phe

tee
Ser

tgg aac gac

Trp

cog
Pro

ace
Thr

teo
Ser

gtg
Val
835

gac
Asp

aac
Asn

ate
Iie

cgo
Arg

ggc
Gly
165

tec
Ser

Asn

caa
Gin

cge
Arg

aaa
Lys
70

att
Ile

afa
Lys

gaa
Glu

ate
Ile

aaa
Tys
150

ttg

Leu

gag
Glu

Asp

cgyg
Arg

acc
Thr
55

gtg
val

tce
Ser

ctg
Leu

tat
Tyr

gtg
Val
135

goo
Ala

cog
Pro

ot
Lewu

gct
Ala

ggt
Gly

gac
Asp
40

Tty
Leu

geyg
Ala

gty
Val

gtt
Val

tta
Leu
120

a2ce

Thr

cge
ATy

gy
Gly

tac
Tyr

gaa
Gla

tac
Tyr
25

ggc
Gly

aac
Asn

act
Thr

aaa
Lys

tee
Ser
105

caa
Gin

aaa
Lys

gaa
Glu

aaa
Lys

ate
Ile
185

aaa
Ly s
1

9cg
Ala

ggt
Gly

8dac
Asn

tce
Sex

gta
Yal
S0

teoo
Ser

ace
Thr

att
Ile

atg
Met

ttyg
Len
170

gtg
Val

gat
Asp

gaa
Glu

acg
Thr

tac
Tyr

ggt
Gly
15

cag
Pro

gaa
Glu

tat
Tvr

att
Ile

Elels
Thx
155

gcy

Ala

gag
Glu

ggc
Gly

aac
Asn

cac
His

atg
Met
1Y)

gat
Bsp

gat
Asp

gty
Val

ttyg
Leun

gat
ARSp
140

cgt
Axg

gat
Asp

79

att
Ile

att
Ile

tta
Leu
45

gaa
Glu

gat
Asp

cog
Fro

aaa
Lys

ttg
Len
125

goo

ala

cgt
Arg

tgt
Cys

agt
Gly

tat
Tyr
30

geo
Ala

aac
Asn

goo
Ala

aad
Lys

agt
Ser
110

gaa

Glu

gcyg
Ala

aaa
Lys

cag
Gln

gta
Val
15

tot
Cys

g9t
Gly

gaa
Glu

ogt
Arg

tte
Phe
25

9cg
Ala

2ac
Asn

cgt
Arg

ggc
Gly

gaa
Glu
175

JP 2006-519586 A 2006.8.31

gaz
Glu

tte
Fhe

Lte
Phe

gde
Gly

gaa
Glu
850

tet
Sern

atg
Val

cog
Pro

gcc
Rla

gcy
Ala
150

cgo
Arg

48

26

144

192

240

288

336

384

432

480

528

563

10

20

30
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(109)

<213> hActincbacillus actinomycetemcomitans

<400> 92

Pro

1

ile

Thy

Brg

Tyx

65

Gly

32

Glu

Asn

Arg

145

Leu

Lys Pro Phe Tyr Phe Ser Rla Glu Lys Asp
5 10

Ala Teu Gln Trp Asn Bsp Gly Tyr Ala Glu

Asn Asn Ile Pro Gln Arg Asp Gly 81y Thr
35 40

Gly Ala Met Thr Arg Thr Leu Asn Asn Tyr
50 55

Thr Lys Lys Ser Lys Val Ala Thr Ser Gly
70 75

Lew Val Ala Val Ile Ser Val Lys Val Pro
&5 90

Gln Thr Lys Asp Lys Deu Val Ser Ser Glu
100 105

Ser Leu Met Asn Glu Tyr Leu Gln Thr Tyr
115 r20

Asp Vel Lys Tle Ile Val Thr Lys Il¢ Ile
130 135

Glu Ala Ala Arg Lys Ala Arg Glu Met Thr
150 155

Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala
163 170

Pro Bla Leu Ser Glu Leu Tyr Ile Val clu
180 185

<210> 93

<Z11> £27

<2lz> DNA

<213> BActinobacillus actinomycetemcomitans

220>
<22i> (DS
<222> (1}..(627)

Gly

Asn

His

Met

Asp

Asp

val

Leu

Asp

140

Arg

Lsp

Ile

Ile

Leu

45

Glu

Asp

Pro

Lys

Leu

125

Ala

Arg

Cys

Gly

Tyr

30

Ala

Asn

Ala

Lys

Sar

110

Giu

Ala

Lys

Eln

Val

15

Cys

Gly

Glu

Arg

Phe

85

Ala

Asn

Arg

Gly

Glu
175

JP 2006-519586 A 2006.8.31

Glu

Phe

Phe

Gly

Giu

Ser

Val

Pro

Ala

Ala

160

Arg

10

20

30
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<400> 93
aaa cag caa
Lys Gln Gln

1

atc
Ile

cgt
Arg

Tt
FPhe

Tttt
Phe
65

aaa
ys

att
Ile

aaa
Lys

ace
Thr

asa
Lys
145

toe

Ser

cag
Gln

cog
Pro

ttt
Phe

gtt
val

¢kt
Leu

aaa
Lys
ag

gag
Glu

aat
Asn

aaa
Lys

gga
Gly

att
Ile
130

aag

Lys

tee
Ser

cag
Gin

cgh
A

tta
e

geg
Als

aca
Thi

ccs
Pro

ctt
Leu

gac
Bsp

gca
Ala
115

tte
Phe

cag
Gln

gtt
Val

ttt
Phe

gaa
Glu
185

<210> 94
<2ll>» 209
<212>

PRT

tta
Leu

caa
Gin
20

caa
Eln

gay
Glu

att
Ile

ttyg
Leu

atg
Met
100

aag
Lys

cag
Gln

kL
FPhe

aht
Ile

aas
Lys
180

aat
Asn

gec
Ala

aaa
Lvs

caa
Gln

azaa
Lys

gaa
Glu

ate
Ile
85

cog
Pro

ack
Thr

cga
Arg

act
Thz

aag

Y&
165

999

Gly

ttg
Leu

gct
Ala

aag
Lys

att
Ile

aakt
Asn

acqg
Thr
TG

tet
Ser

aac
Asn

aog
Thr

ate
Ile

ate
Ile
1590

cCa
Pro

gtt
Val

caa
Glo

gea
Ala

tta
Teu

<gg
Arg

ctg
Len
5%

got
Ala

tte
FPhe

got
Ala

caa
Gln

cge
Arg
135

act

Thr

cge
Arg

gaa
Glu

cac
His

ot
Leun

acy
Thr

act
Thx
40

aca
Thr

gat
Asp

ttyg
Leu

aat
Asn

ata
Ile
120

gaa
GFlu

gaa

Glu

ctt
Leu

gtt
¥al

aat
Asn
200

goe
Ala

tet
Ser
25

acc
Thr

cco
Pro

gac
Asps

gaca,
Ala

caa
Gln
105

jfele]
Ser

caa
Gln

aat
Asn

goeo
Ala

gat
Asgp
185

aat
Asn

(110)

cga caa gaa

Arg
10

ttg
Leu

gaa
Elu

aza
Lys

acc
Thr

aat
Aan
50

tet
Phe

gta
Yal

atyg
Met

cga
Arg

thg
Len
170

gat
Asp

gat
Asp

Gln

teot
Ser

aaa
Liys

tit
Phe

tta
Leu
15

gaa
lu

gtt
Val

ttg
Leu

tac
Tyx

gta
Val
155

goa
Ela

ttt
Phe

aca
Thr

Glu

teo
Ser

att
Tle

att
Ilz
60

atg
Mat

cgc
Arg

cag
Gln

gca
Ala

caa
Gln
140

agt

Ser

gct
Ala

tot
Ser

acc
Thr

caa
Gln

cta
Leu

ctyg
Leu

gat

‘Asp

cay
Glin

get
Alam

ctt
Len

gaa
Glu
125

gat
Asp

gtt
Val

gca
Ala

tac
Tyr

ogh
Arg
205

aaa
Lys

teo
Ser
30

alC
Thx

tac
Tyr

gaa
Glu

caa
Gln

tia
Leu
110

act
Pro

tht
Phe

att
Ile

att
Ile

ttg
Leu
180

tat
Tyr

caa
Gln

cca
Pro

agt
Ary

ctg
Leun

atg
Met

atc
Ile
95

aca
Thr

gk
Ala

oct
Pro

Goo
Ala

Tttt
Phe
175

gat
Asp

aza
Lys

JP 2006-519586 A 2006.8.31

att
Ile

caa
&in

att
Tle

tat
Tyr

aaa
Lys
g0

tat
Tyr

gaa
Glu

aaa
Lys

zat
Asn

cct
Pro
Le0

gat
Asp

caa
Gln

acc
Thr

48

96

144

18z

240

288

336

384

432

480

528

576

624

627

10

20

30
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(111)

<213> Actincbacillus actinomycetemcomitans

<400

94

Lys Gln Gla

1

Tle

Arg

Phe

Phe

65

Lys

Ile

Lys

Thr

Lys

145

Ser

Gln

Pro

Phe

Val

Leu

Lys

50

Glu

Bsn

Lys

Gly

Ile

130

Lys

Ser

Gln

Brg

Leu

Ala

35

Thr

Pro

Leu

Rsp

Ala

115

Fhe

Gln

Val

Phe

Glu
185

<Z10> 95

Lew Ala Ala Ala Leu Ala

Gln

20

Gln

Glu

Ile

Leu

Met

100

Lys

Gln

Ile

Lys
1B0

Asn

Lvs

Glin

Lys

Glu

Ile

Pro

Thr

Arg

e Thr

Lys
165

Gly

Leu

Lys

Ile

Agn

Thx

70

Sern

Bsn

Thr

Ile

Ile

150

Pro

Val

Gln

Leu

Arg

Leu

55

hla

Phe

Ala

Gln

Arg

135

Thr

Arg

Glua

His

Thr

Asp

Leu

Asn

Ile

120

Glu

Glu

Len

Val

asn
200

Sexr

25

Thr

Pro

Asp

Ala

Gln

105

Ser

Gln

Aan

Ala

Asp

185

Asn

Arg

10

Teu

Glu

Lys

Thr

Asn

Phe

VYal

Met

Leu
17¢

Asp

Asp

Gln

Ser

Lys

Fhe

Leu

75

Glu

Val

Len

yr

Val

155

Ala

Phe

Thx

Glu

Ser

Ile

Ile

60

Mat

Arg

Gln

Ala

Gln

140

Ser

Ala

Ser

Thr

Gln

Leu

Leun

45

Asp

Gin

Ala

Leu

&lu

125

Asp

Val

Bla

Tyr

=4
205

Lys

Ser

30

Thr

Tyr

Giu

Gln

Leu

110

Fro

Phe

Ile

Ile

Leu

180

Ty

Gin

13

Fro

Arg

Liea

Met

Ile

a5

Thr

Zla

Pro

Ala

Phe

175

Asp

Lys

JP 2006-519586 A 2006.8.31

Ile

Gln

Ile

Tyr

Lys

80

Tyr

Glu

Lys

Asn

Pro

160

Asp

Gln

Thr

10

20

30
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<211>
<2i2>
<213>

<220
<221>
<2Z2>

<400>
tet gac aat
Ser Asp Asn

1
gaa

Glu

tgt
Cys

tte
Fhe

tta
ben

gtt
val

cag
Gln

cogt
Arg

cgt
Aryg
50

tte
Phe

gag
Gl

<Z210>
<Z11>

<212>
<213%>

<4QQ>

270
DNA

(112)

Actinchacillus actinomycetemcomitans

ChS

(1)..(270)

95

gag
Glu

ggt
Gly
as

ttg

Leu

cog
Pro

aaa
Lys

96
20

PRT
Actincbhacillus actincmycetemcomitans

EL)

acy
Thr

cte
Deu
20

tygg
Trp
gtg
val

aaz
Lys

sttt
Ile

Ser Rsp &sn Thr

1

Glu

Cys

Phe

Leu
65

Gln Glu Leu

20

caa
Gln

cge
Arg

age
Ser

gaa
Glu

tocg
Ser

tta
Leu
85

tat
Tyx

cgt
RArg

cgt
Arg

gtt
Val

geg
Ala
70

gag
Gl

ttt
FPhe

ttg
Lenu

att
Ile

aat
Asn
55

gca
Ala

ttg
Leu

Glr Tyr Fhe

5

Bryg

g

Leu

Rrg Gly Trp Ser Arg Ile
35

Arg Leu Val

50

Phe Pro Lys

Glu

Ser

Val Asn

55

Ala Ala

70

tgc
Cys

gta
val

gat
Asp
40

ace

Thr

acy
Thi

age
Ser

Cys

Val

Asp

40

Thr

Thr

oGy
Pro

aaa
Lys
25

gtg
val

3=
Asn

gte
Val

geg
ale

gcg
Ala

vag
Gln

atg
Met

oot
Pro

qge
Gly

gaa
Glu
90

gga
Gly

goo
Ala

gcg
Ala

gge
Gly

tat
Tyx
75

Pro 2la Gly

Lys
25

Val

10

Gln

Met

Ala

Ala

Asn Pro Gly

Val

Gry

Tyr
75

tta
Leu

tat
Tyxr

gat
Asp

atg
Met
60

tot
Ser

Leu

Tyr

Asp

Met

&0

Ser

age
Sex

gat
Asp

geg
Ala

acc
Thr

tit
Fhe

Ser

Bap

Ala

45

Thr

FPhe

gag gay

JP 2006-519586 A 2006.8.31

cgt

Glu Glu Arg

15
gtg gtg
Val Val
30

gaa gga

ggc
Gly

aay

Glu Gly Lys

age cac
S=r His

gcg cag
Ala Gln

Glu Glu
15

Yal Val

30

Glu Gly

Ser His

Ala Gln

agt
Ser

ttg
Leu
i3]

Arg

Gly

Lys

Ser

Leu
g0

13

144

192

240

270

10

20

30
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(113)

Val Gin Lys Ile Leu Glu Lsu Ser Ala Glu

<210>
<RL1>
<Z12»
<213>

<220
<221>
<222>

<40

g5 a0

a7

378

DNA

Actinobacillus actincmycetemcomitans

CcDs
{1y, . (378)

27

ggy gaa tat Lic gyt cct tat ceg aat goo goh gea
Gly Glu Tyr Phe Gly Fro Tyr Pro Bsn Ala Gly Ala

1

5 16

ctg tcot tta tia caas aaa ctg ttec ccc att cgg cag
Leu Ser Leu Leu Gln Lys Leu Phe Pro Ile Brg Gln

gtg ktat

20 25

aac aac ogt teg cgo cco tgh hig cag tat

¥al Tyr Asn Bsn Arg Ser Arg Pro Cys Leu Gin Tyr

35 40

tgt ¢ty geg cot tgo gta aag gge tat gtg acce gat
Cys Leuw Bla Pro Cys Val Lys Gly Tyxr Val Thr Asp

50

55 60

cag cag gte aat tte gee cge ttg ttt tta cas gga
Gln GIln Val Asn Phe Ala Arg DLeu Phe Leu Gin Gly

65

70 75

gtg ctg gat cat tig glto aag caa atg gaa cag gea
Val Leu Asp His Leu Val Lys Gln Met Glu Gln Ala

aat ttt
Asn FPhe

gca ghta
Ala Val

<Z2L0>
<211>
<212>
<213>

<400>

L

gaa gaa gog gea cge gttt cgt gat caa att
Glu Glu Ala Ala Arg Val Arg Asp Gln Ile
100 105

att gaa aaaz caa ttt gtc gee aac gat cge
Ile Glu Lys Gln Phe Val Ala Asn Asp Ary
115 120

a8

128

PRT

Actinobacillius actinomycetemconitans

98

10

gtg
Val

tgt
Cys

caa
Gln
45

gan
Glu

aaa
Lys

agt
Ser

cag
Gin

cat
His
125

cge
Arg

gaa
Glu

atc
Ile

goo
Ala

gat
Rsp

cag
Gln

geca
Ala
110

gac
Asp

gaa
Gia
15

aac
Asn

Jog
Gly

tat
Tyz

caa
Gln

cas
Gln

gLy
Val

15

JP 2006-519586 A 2006.8.31

acc
Thr

tco
Ser

cgt
Arg

gog
Rla

cag
Gln
BO

chyg

Leu

cgg
Arg

Gly Glu Tyr Phe Gly Pro Tyr Pro Asn Ala Gly Ala Val Arg Glu Thr
5

Leu Ser Leu Leu Gln Lys Leu Phe Pro Ile Arg Gln Cys Glu Asn Ser

20 25

30

48

26

144

182

240

288

373

10

20

30
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vVal

Cys

cln

Val

Asn

Ala

Tyr Asn

Leu

50

Glan

Leu

Phe

Val

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

<2Z20>
<221>
<222

<400>
goa aaa acce
Ala Lys Thr

1

Tttt
Phe

ege
Brg

@aa
Lys

cat
His
&5

gtt
Val

Lttt
Phe

Zas
Gln

cge
Ary

ctt
Leu
50

a3l

Asn

tac
Tyr

gca
Ala

35

Ala

val

Asp

Glu

Ile

115

99
625
DHA

Asn

Pro

Asn

His

Glu

100

Glu

Arg

Cys

Pha

Leu

85

Ala

Lys

Ser

Val

Ala

Val

Ala

Gln

Arg Fro Cys

Lys
55

Arg Leu Phe

Lys

Arg

Phe

490

Gly Tyr

Gln

Val

val
120

Met

Arg
105

Ala

(114)

Leu Glon

Val Thr

Leu Gln

5

Glu Gln

o0

Asp Gln

Asn

Asp

Actinobacillus actinomycetemcomitans

cps

{1y .. (624)

29

cog
Pro

ctyg
Leu
35

goc
ala

gaa
Glu

acc
Thr

caa
Gln

tta
Leu

cas
His
20

aca

Thr

g9gg
Gly

cac
His

ggc
Gly

cag
Gln

gat
Asp
5

[AW
Phe

ceg
Pro

tty
Leu

aat
Asn

ttg
Leu
85h

cat
His

ttt
Phe

thg
hen

goeg
Ala

aat
Asn

goc
Ala
70

gac
Asp

ttg
Leu

cag
Gln

geg
Ala

gat
Asp

goo
Ala
E5

£as

Lys

gtg
Yal

cge
Arg

oo
Ser

caa
Gin

att
Tle
40

gca

Ala

geg
Ala

gat
Bsp

att
Ile

gca
Ala

age
Ser
25

got
Adla

cgt
Axrg

goyg
Ala

tec
Ser

thg
Leu

ggq
Gly
16

caa
Gln

tog
ser

tig
Fhe

gLy
Val

tta
Leu
240

tece
Sex

ceg
Pro

caa
Gln

ctc
Leu

goee
Ala

tat
Tyxr
75

agdc

Ser

geg
Gly

Tyx

Asp
50

Gly

Ala

Ile

Arg

gaa
Gly

tta
Leu

atg
Het

gan
Gln
60

gea
Als

aat
Asn

tta
Leu

Gin

Glu

Lys

Sexr

Sin

His
125

aaa
Lys

ate
Ile

tet
Ser
45

tgy
Txp

tit
Phe

Gad
Asp

tat
Tyr

Il=

Ala

Asp

Gln

Ala
110

Bsp

cte
e

gac
Asp
30

ate

Ile

cag
Gln

aga
Arg

gat
Asp

ggg
Gly

Gly

Tyr

Gln

Gln
95

val

cog
Ero

135

att
Tig

age
Sex

ttg
Leu

ggc
Gly

aty
Met
85

ctg
Leu

JP 2006-519586 A 2006.8.31

Arg

Ala

Gln
g0

Leu

Rry

aza
Lys

tge
Cys

gac
nsp

gaa
Glu

gat
Asp
8@

ttg

Leu

tta
Leu

48

%6

144

192

240

288

336

10

20

30
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acyg cog
Thr Pro

tta goo
Leu Ala
130

gtg atg
Val Met
145

ttyg gty
Ley Val

aat tta

(115)

100 105

ctg gat thg att cag cct tat egt bty
Len Asp Leu Ile Gln FPro Tyr Brg Leu
115 128

aac gge aaa gge gee gat ttg tat gee
Asn Gly Lvs Gly Als 2sp Leu Tyr Ala
135

cag dog tta cas cag geg att gat gas
Gln Alz Leu Gln Gln Bla Ile Asp Glu
150 153

aat cty geg toc gat gaa tat tat ass
Asn Leu Bla Ser Asp Glu Tyr Tyr Lys
1865 170

acg gog caa ate att aas ceg gtg tte

Asn Leu Thr Ala Gln Ile Ile Lys Pra Val Phe

gge aaa
Gly Lys

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

<400

Ala Lys

Fhe Gln

Arg Arg

Lys Leu

50

His Asn
&5

Val Tyr

Phe Ala

180 185
tat aaa att ate agt tte tac gcg aea

Tyr Lys Ile Tls Ser Phe Tyr Bla Lys
195 200

100
208
PRT
Actinebacillus actinomycetemcomitans
100

Thr Leu Asp Phe Gln Ser Ala Gly Pro
5

Pro His Phe Deu Ala Gln Ser Gln Gln
20 25

Leu Thr Pro Rla Asp Ile Ala Ser Leu
Ala Gly Leu Asn Ala Ala Arg Phe Ala

Glu His Asn Ala Lys Bla Ala Val Tyr
10 75

Thr Gly Leu Asp Val Asp Ser Leu Ser
85 90

Gln Gln His Leuw Arg Tle Leu Ser Gly
100 105

gaa
Elu

ttt
Phe
140

caz
Gln

teg
Ser

oty
Lau

Zad
Lys

Glu

Lem

Meat

Glu

Ala

Asn

Leu

atg
Met
125

tgg
Txrp

cag
Gln

gta
Val

gat
Asp

gee
Ala
205

Lys

Tie

Ser

45

Trp

Fhe

Asp

Tyr

110
ggc
Gly

cat
His

s £-143
Asp

caa
Gln

zat
Asn
150

cgo
Arg

Leu

Asp

30

Ile

Gin

Arg

Asp

Gly
110

acc
Thr

ggt
Gly

gat
Asp

ceg
Pro
175

aaa
Lys

gat
Gly

Fro

15

Ile

Ser

Leu

Gly

Mat

Leu

JP 2006-519586 A 2006.8.31

EEES
Lys

Ttg
Leu

gt
Val
160

teyg

Ber

aac
Asn

tta
Len

Cys

hap

Glu

Asp

80

Len

Leun

364

432

480

528

576

625

10

20

30
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Thr

Leu

Val

145

Leu

Gly

Pro

Ala

130

Met

Val

Leu

Lys

<210>
<211>
<212>

<213>

220>
<ZZ21>
322>

<400>
cac tgo bttt
Bls Cys Phe

1
aag

Lys

=gy
Rrg

ate
Ile

tgg
TrR

tta
Leu

tgc
Cys

aag

Lys

att
Ile

aaa
Lys

atc
Ile

aay
Ivs
a0

cot
Pro

Leu

115

Asn

Gln

Asn

Thx

Tyr
195

101
500
DNA
Rctinobacillus actinonycetemcomitans

cns
11 .. (498)

101

Tttt
Phe

taa

cCca
Fre

gta
Val
65

cca

Pro

atg
Het

Asp

Gly

Ala

Leu

Ala
180

Lys

ata
Ile

tta
Leu
20

gca
Bla

atg
Met
50

gcy
Ala

ate
Ile

acy
Thr

Leu

Lys

Len

Ala
165

Gln

Ile

ceg
Fro

felele]
Pro

coa
Pro
25

tog

Ser

gcg
Ala

geg
Ala

gca
Ala

Ile

Bly

Gln
150

Ser

Ile

Ile

cca
Pro

ttg
Leu

cac
His

ceg
Pro

cac
His

tgo
Cys

ata
Ile

Gin

Ala
135

Gln

Asp

teg
Ser

gge
Gly

gca

agyg
Aryg

gca
Ala

cag
Glin
85

tgy
Trp

Pro
120

Asp

Ala

Glu

Lys

Phe
200

cta
Len

aaa
Lys

ttg
Leun

tgg
Trp

atg
Met

tgt
Cys

aca
Thr

Tyr

Leu

Ile

Tyr

Pro
185

Tyr

tag
Trp

Thy
Leu
25

aac
Asn

cga
Arg
55

aac

Asn

tta
Leu

ttg
Lew

(116)

Arg

Tyx

Asp

Tyr
170

Yal

Ala

ctt
Lewt
14

agg
Arg
agg
40

aaa

Tys

ata
Ile

Lty
Leu

gte
Val

Lou

Ala

Glu
155

Lys

Phe

Lys

get
ala

tga

ctg
Len

ceca
Pro

att
Ile

acg
Thr

got
Ala

Glu

Phe
140

Gln

Ser

Lex

Lys

tac
Tyr

ttg
Leu

act
Thr

cac
His

tgt
Cys

gca
Rla
20

teca
Ser

Mat
125

Trp

Gln

Val

Asp

Ala
20%

cgg
Arg

cog
Pro

tac
Tyr

cgg
Arg

gy
Trp
75

tte
Phe

coa
Pxo

GLy

His

Asp

Gln

Asn
190

Arg

cgt
Arg

ata
Ile

aga
Ar

gcyg
Ala
60

tac

Tyr

cgg
Arg

et
Pro

Thr

Gly

Asp

Ero
175

Lys

Gly

atg
Met
15

gat
Agp
30

aaa
Lys
45

tat

Tyx

geg
Ala

tgt
Cys

teg
Sexr

JP 2006-519586 A 2006.8.31

Lys

Leu

Yal
la

Ser

Asn

Leu

cog
Pro

caa
Gln

aca
Thr

ttt
Phe

gat
Asp

atg
Met

att
Ile

48

96

144

192

240

288

336

10

20

30
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(117) JP 2006-519586 A 2006.8.31

45 1a0 105 110
tat ccc gea ttg ata ttt ceoa agg geg caa gtt ccg tge tit atg gog 384
Tyr Pro Ala Leu Ile Phe Pro Brg Rla Gin Val Pro Cys Phe Met ala
115 120 125
cca aca cge tgg geg gty cgg tas ate tea thta cge saa aac cyga cca 432
Pre Thr Arg Trp Ala Val Arg Ile Ser Leu Arg Lys Asn Arg Pro
130 135 140
aac cgt ttg aag goa cta teg got secg gat thg cte acg gta gaa gog 460
Asn Brg leuw Lys Bla Leu Ser Ala Thr Asp Leu Leu Thr Val Glu Ala
145 150 155
Jgca goa gy goa oca atc aa 500 10
Ala Ala Arg Als Pro Tle
160
<210> 102
<211>» 286
<212> PRT

<213> Actinocbaclllus actinomycetemcomitans
<400> 102

His Cys Phe Ile Pro Pro Ser Leu Trp Leu Ala Tyr Ary Arg Met Pro
1 5 0 15

Lys Lys Phe Ieu Pro Leu Gly Lys Leu Arg
20 25 20

<210> 103

<211> 7

<212> PRT

<213> Actinobacillus‘actinomycetemcomitans

<40Q> 103
Leu Pre Ile Asp Gln Arg Ile
1 5

<210> 104
<Zil> 100
<212> FRT
<213> Bctincbacillus actinomycetemcomitans

30

<d400> 104

Ala Pro His Ala Leun Asn Arg Leu Thr Tyr Arg Lys Thr Ile Lvs Pro
1 5 10 15

Het Ser Pro Rryg Trp Arg Lys Fro His Arg Ala Tyr Phe Trp Ilde Val
20 25 30

Ala Ala His Ala Met Asn Ile Ile Cys Trp Tyr Bla Asp leu Lys Fro
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(118) JP 2006-519586 A 2006.8.31

35 40 45

Ile Rla Cys Gln Cys Leu Lew Thr Rla pPhe Arg Cys Met Cvs Pro Met
50 55 &0

The Ala Ile Trp Thr Leu Val Ala Ser Pro Pre Ser Ile Tyr Pro Ala
63 70 75 g0

Leu Ile Phe Pro Brg Ala Gln Val Prc Cys Phe Met Ala Pro Thr Arg
BS 80 a5

Trp Ala Val Arng
100

<210> 105

<23i1> 30

<212> PRT

<213> Actincbacilius actinomycstemcomitans

<400> 105

Ile Ser Leu Arg Lys Asn Arg Pro Asn Arg Lew Lys Ala Leu Ser Ala
3 5 10 15

Thz Asp Leu Dbeu Thr Val Glu Ala Ala Ala Arg Ala Pro Ile
20 25 30

<210> 1086
<211> 303
<212> DNA
<213> Actincbacillus actinomycetemcomitans

<2Z0>
<221> CDS
<222>  (1)..(303)

<400> 106

gea tte the tec tha bt tee gkt ate atg age gge aga tta asa gaa
Ala Phe Fhe Ser Leu FPhe Ser Ile lle Met Ser Gly Brg Leu Lys Giu
1 5 10 15

ttg ggc gas cac tha azc gaa acc gge tet tic aza gtg ggo atg att
Leu Gly Glu His Leu Asn Glu Thr Gly Ser Phe Lys Val Gly Met Ile
20 25 30

tgg aaa gct ttt atce ghte atec ace ace ggt gta ctg get tic atg cta
Trp Lys Ala Phe Ile Val Ile Thr Thr Gly Val Leu Ala Phe Met Leu
35 40 45

tac ama gaa geoa ggo a2ae gtg cte acc aaa ggo tae gaa ggo tat ccg
Tyr Lys Glu Rla Gly Lys V&l Leu Thr Lyg Gly Tyr Glu Gly Tyr Pro
50 55 60

gac cgg ttc gte aac acc ttc gge tgg gge atg gea atc get ttg gtg

48

36

144

182

240

10

20

30



1

O

S

10

(119)

15
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Val Phe Tle Thxy Ala Cys Asn Asn Ile Asn Phe Pro Arg Ser Val Ser

[
nsp Arg Phe Val Asan Thr Phe Gly Trp Gly Met Ala Ile Ala Leu Val
[ 85 70 75 20
[ ate ate gea tte ckg ctt toe coge otg ceg tgg aaa can tia acy caa 283
[ Ile Ile Rla Phe Leu Leu Ser Arg Leu Pro Trp Lys His DLeu Thr Gln
85 a0 a5
[
[ aca Ccag gga gaa aaa 303
Thr Gin Gly Glu Lys
[ 100
[
[ <210> 107
<211> 101
[ <212> ERT
[ <213> Actinobacillus actinomycetemcomliians
[ <400> 107
[ Ala Phe Phe Ser Leu Phe Ser Ile Ile Met Ser Gly Arg Leu Lys Glu
1 5 10 15
[
[ Leu Gly Glu His Leu Asn §lu Thr Gly Sex Phe Lys Val Gly Met Ile
[ 20 25 30
[
[ Trp Lys Bla Phe Tle Val Ile Thr Thr Gly val Leun Ala Phe Met Leu
35 40 45
[
[ Tyr Lys Glu Ala Gly Lys Val Leu Thr Lys Gly Tyr Glu Gly Tyx Pro
[ 50 55 &0
[
Asp Arg Phe Val Asn Thr Phe Gly Trp Gly Met Bla Ile Ala Leu Val
[ 65 70 75 80
[
[ Iie Ile BAla Phe Lea Teu Ser Arg Lew Pro Trp Lys Bis Leu Thr Gln
85 o0 a5
[
[ Thr Gln Gly G6lu Lys
[ 1o
[
[ <210> 108
<211> 465
[ <212> DNA
[ <213> Actincbacillus actinomycetemcomitans
[ «220>
<221> CDS
[ «222>  {1)..(465)}
( <400> 108
[ gtg ttt ata acc got tge aac aat ata aac ttc ccg aga teg gte tog 48
[
[

10

20

30
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gga ggo
Gly Gly

ckhe tit
Leu Phe

aga ach
Lys Thr

tte tac
Phe Tyr
65

gaa =tt
Glu Ile
80

gac ooy
Asp Pro
95

ttg tag

L

ggc aat
Gly Asn

Lt
Phe

tzaa

jfels
Ser

caa
Gln

cgg
Arg

cto
Leu

aza
Lys

aat
Asn
125

cca teoc goo

Pro Sex
140

<210>
<21l>
<212>
<Z13>

<400>

Ala

109

34
PRT

ata
Ile

tge
Cys

caa
Gln

atc
ile
110

cog

Pro

cgg
Arg

Lttt
Fhe

tkc
Fhe

att
Ile

cat
His

cat
His

taa

cac
His

too
Sexr

cge
Ary

acyg
Thr

ata
Ile

age
Sexr

ogo
Arg

atc
Ile

aat
Asn,

goe
Ala

att
Ile

tge
Cys

aac
Asn

asa
Lys

gag
Glu

acyg
Thr
0

tga

tac
Tyr

gcg
Ala

acc
Thr
145

ttt
Ehe

ace
Thy

aakt
Asn
55

cgg
Arg

cat
His

taa

aat
Asn

coc
Pro
130

taa

gac tac
BBp Tyr

tte cee
rhe Pro
40

ctg okt
Letl Leu

aat atc
Asn Ile

cac eac
His His

cac att
Hig Ile
100

agg atc
arg Ile
115

aat ttg
Asn Leu

atc aac
Ile Asn

(120)

act
Thr

atg
Leu

gCca
Ala

cac
His

ate
Ile

tte
Fhe

cat
Ris

guoi
Ala

cac
His

hetinobacillus actinomycetemcomitans

108

val Bhe Ile Thr 2la Cys Asn Rsn Ile Asn Phe

1

8

10

Gly Gly Phe Arg Fhe Thr Asn Phe Asp Tyr Thr

Teu Phe

L2010
<2i1>
<212>
<213>

310
40
ERT

20

25

actinobaclillus actincmycetemcomitans

aaa cag aga
Lys Gln Arg
30

aaa asc Lttt
Lys Asn Phe
45

cat atc zag
His Ile Lys
&0

tga tgg cat
Trp His
75

tac bttt geco
Tyr Fhe Ala
20

atc acg gaa
Ile Thr Glu
105

ttec cag aag
Phe Sln Lys
120

tac cac ata
Tyr His Ile
1358

acy
Thx

tac
Tyr

cqgc
Brg

coo
Pro

tte
Phe

atc
Tle

atc
Ile

oty
Leu

JP 2006-519586 A 2006.8.31

gat
Asp

tac
Tyx

aag
Lys

act
Thr

ztee
Thr

goc
Ala

aca
Thr

cga
Arg

Pro Arg Ser Val Ser

15

Lys Gln Arg Thr Asp

30

26

192

240

288

336

384

432

465

10

20

30
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(121) JP 2006-519586 A 2006.8.31

<400> 11D

¥al Phe Ile Lys Thr Phe Pro Len Lys Asn Phe Tyr Tyr hys Thr Ser
1 5 ¢ 13

Phe Ile Ser Glu Asn Len DLeu Ala Hies Ile Lys Arg Lys Phe Tyr Gln
Z0 25 30

Ile Bis Arg Thr Arg Asn Ile Eis
35 40

<210> 111

<211> 10

<212> PRT

<213> Actinobacillus actinomycetemcomitans

<400> 111

Trp His Pro Thr Glu Tle Arg Cys His Tle
1 5 10

<210> 112

<21i> 13

<212> PRT

<213> BActinckbacillus actinomycetemcomitans

<440> 112

His His His Ile Tyr Phe Ala FPhe Thr Rsp Pro Leu Gln
1 5 10

<210> 113

<211> 9

<212> PRT

<213» RActincbacillus actinomycetemncomitans

<400> 113

His Ile Phe Ile Thr Glu Ile Ala Leuw
1 9

<210> 114

<211> 37

<232> PRT

<213> RActinohacillus actinomycetemconitans

<400> 114
Lys Ile Hiz Ala Tyr Asn Arg Ile His Phe Gln Lys Tle Thr Gly Bsn
1 5 10 15

Asn Pro Ser Ile Ala Fro Asn Leu Ala Tyr His Ile Len Arg Pro Ser
20 25 30

10

20

30
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Ala Arg Arg Cys Thr

<210>
<Z1l>
<212>
<213>

<Z220>
<221>
<222>

<400>

gad ctg gge
Glu Leu Gly

1

tocg
Ser

ghe
Val

ttg
Leuw

ggc
Gly
65

teg
Ser

tta
Leu

ctg
Leu

ate
Ile

¢aa
Gln
145

aght

Ser

tee
Ser

cte
Lau

age
Ser

ttg
Leu

gog
Alas

gca
Ala

tte
Phe

ctt
Leu

goc
Ala
130

gee

Ala

att
ile

cte
Leu

3s

1318
e30
DNA
Actincbacillus actinomycetemcomitans

Cps
(..

115

atg
Mef

gaa
Glu

goa
Rla

ctt
Leu

tta
Le

gog
2la

teo
Ser
115

aco

Thr

atg
Met

ttc
Phe

gge
Gly

{630}

tog
Trp

cog
Pro

aaa
Lys

Tttt
Phe

acac
Thy

tta
Leu

thte
Phe
100

aaa

Lys

gti
Val

aal
Asn

ttg
Leun

Tty
Leu

gga
Gly

oy

Txp

oge
Arg

goc
Ala

tee
Ser

ctg
Teu
85

aad
Lys

gaa
Glu

E=teled
Ser

tgg
Trp

cog
Pro
185

cac
His

ggt
Gly

ttg
Leu

gga
Gly

tte
Phe

gta
val
70

att
Ile

geo
Ala

agt
Ser

acc
The

agt
Gly
150

ctg

Leu

Loy
Trp

oG
Trp

cte
Leu

att
Tle

agce
Ser
55

cac
His

ttc
Phe

aat
Ash

geg
Ala

ttt
Phe
135

tee
Ser

ctt
Leu

goey
Ala

tay
Trp

gge
Gly

Lttt
FPhe

gta
Val

got
Ala

ttc
Fhe

ttg
Len

gty
val
120

cteo

Len

att
Ile

acg
Thr

aag
Lys

tte
Phe

ttg
Leu
25

aat
Asn

tta

Leu

tte
Fhe

ctg
Leu

cag
Gln
1G5

ctt

Teu

980
Gly

toc
Serxr

ctg
Leu

gcy
Ala

tgg
Try

goa
Ala

tac
Tyr

gge
Gly

got
Ala

cte
Leu

caa
Gln

Lttt
Phe

ace
Thr

gte
Val

att
Ile
170

gac
Asp

gat
Asp

ttg
Leu

tog
Trp

acg
Thr

gtg
Val
75

acc
Thr

cgc
Arg

thg
Leu

ttt
Phe

got
Gly
155

tta
Leu

aaz
Lys

(122)

ceg
Pro

Tty
Leu

acy
Thr

Lt
Phe

gac
Asp

gtg
Val

cge
Arg

aat
Asn

tat
Tyzr
140

gcg
Ala

ate
Ile

ggc
Gly

oty
Val

CRC
His

ace
Thr
45

atc
Ile

age
Ser

gyt
Gly

gto
Val

ott
Val
125

coo
Pro

cet
Pro

goc
Ala

att
Ile

gaa
Glu

agt
Sar

tta
Leu

gty
Val

caa
Gl

tok
Ser

aga
Lys
110

tta

Leu

atyg
Met

tat
Tyx

atg
HMat

ttg
Leu

aal
Asn
15

tta
Len

ttt
Ehe

cge
Arg

cge
Ary

cle
Lau
a5

tha
Leu

ttg
Leu

ctg
Lau

tte
Phe

gty
val
175

ittt
Fhe

JP 2006-519586 A 2006.8.31

gog
Ala

ato
Tle

tee
Sexr

too
Ser

ggce
Gly

gt
Gly

acyg
Thr

agt
Sar

tte
Phe

aac
Aszn
180

ttt
Phe

aaa
Lys

43

13

144

240

288

336

384

432

480

528

376

10

20

30
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(123) JP 2006-519586 A 2006.8.31

180 185 130

oge gog gog ttg tta oty cog tet tihg ttg atc got tat ttt atg att 624
Arg RAla Ala Leu Leu Leu Pro Ser Len Leu Ile Ala Tyr Phe Met Ile
185 200 205

cgt cag e30
Arg Gln
210

<210> 116
<2ii> 210
<232» PRT
<213> pActinobacillus actinomycetemcomitans

<400> 116
Glu Ien Gly Trxp Gly Gly Trp Trp Phe Txp Asp Pro Val Glu Asn Ala
1 5 10 15

Ser Leu Met Pro Trp Leu Leu Gly Leu Ala Leu YLeu His Ser Leu Ile
20 25 30

Val Ser Glu Lys Arg Gly Ile Phe Bsn Tyr Trp Thr Thr Len Phe Ser
35 40 45

Leu Leu Ala Phe Ala Phe Ser Val Leu Gly Thr Phe Ile Val Arg Ser
30 5% &0

Gly Ala DLeu Thr Sex Val His Ala Phe Ala Val BAsp Ser Gln Arg Gly
65 70 75 80

Ser Ala Deu Leu Leu Ile Phe Fhe DLeu heu Thr Val Gly Sexr Leu Gly
85 9q 85

Leu Phe Ala Fhe Lys Ala Asn Leu Gln Gln Arg Arg Val Lys Leu Thr
oo 105 11¢

Leu Lew Ser Lys Glu Ser Ala Val Leu Phe Leu Asn Val Leu Leu Sor
115 120 125

Ile Ala Thr Val Ser Thr Fhe Leu Gly Thr Phe Tyr Pro Met Tieu Phe
130 135 140

Gln Bla Met Asn Trp Gly Ser Ile Ser Val Gly Ala Pro Tyr Phe Asn
145 150 155 160

Ser Ile Phe Leu Pro Leu Leu Thr Leu Ile Leu Ile BAla Met Val Phe
165 170 175
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(124) JP 2006-519586 A 2006.8.31

Ser Leu Gly Leun His Trp Ala Lys Ala Asp Lys Gly Ile Leu Phe Lys
180 185 1580

Arg A&la Ala Leu Leu Deu Pro Ser Leu Leu Ile 2la Tyr Phe Met Ile
185 200 205

Arg Gin
210

<210> 117
<Z1l> 876
<212> DNA
<213> Actinobacillus actinomycetemcomitans

<220>
<221> CDS
<222> {1l})..{(876&)

<40Q> 117

act cac cot gty cat att teg atg caa tat atg geas gat gaa grt aza 48
Thr His Pro Val Bis Ile Ser Met Gln Tyr Meb Ala Asp ©Slu Val Lys

1 5 i0 15

aaa tta aca aat ogt gaa gto gty atc cga att tac oca aat age cag 9%
Lys Leu Thr Asn Gly Glu Val Val Tle Arg Ile Tyr Pro Asn Ser Gln
20 25 30

ctt ggt agc cag cgb gaa tea atg gaa tia thg caa tec ggyg tcoca cia 144
Len Gly Ser Gln Arg Glu Ser Met Glu Leu Lew Gln Ser &ly Ser Leu
35 40 45

gat aty goa aaa Loa aae goa agt gsa tiz gaa gca Tttt gag cca tot 192
Asp Met Ala Lys Sex Asn Ala Ser Glu Leu Glu Ala Phe Glu FPro Ser
50 55 &0

tat ggt goa tac aat att cog tat cobbt thke cat aat gtt gat cat fat 240
Tyr Gly Bla Tyr Asn Ile Pro Tyr Leu Phe His Asn Val Asp His Tyr
65 70 75 80

tat cgt got cta ctt gat cot gaa gtt ggg caa aza att cit gat tea 288
Tyr Arg Als Leu Leu Asp Pro Glu Val Gly Gln Lys Ile Leu &sp Ser

tea aag gge aas ggbt tte atbt ggg ttg act tat ter gal ggt ggt geg i35
Ser Lys Gly Lys Gly Phe Ile Gly Leun Thr Tyr Tyr Asp 6ly Gly Ala
icc 105 110

cgt aght tte tat gog ggt aag gea att aaa teg cet gog gac cte aaa 384
arg Ser Phe Tyr Als Gly Lys Bla Ile Lys Ser Pro Ala Asp Leu Lvs
115 120 125

ggt atg aaa att cge gttt caa cca age cca scc gea gta gaz atg atc 432
Gly Met Lys Ile Arg Val Gln Pxo Ser Pro Thr Ala Val Glu Met Ile
130 135 140

aaa tta atg ggt got tet cca aca cct tta get tat ggt gaa cic tat 480
Lys ILeu Met Gly Ala Ser Pro Thr Pro ILeu Ala Tyr Gly &lu Leu Tyr
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143

acc
Thx

gea
Rla

gat
Asp

tgy
Trp

gat
Asp
225

gaa

Glu

gta
Val

goa
Ala

ttg
Liew

gca
Bla

tta
Leun

gas
Glu

gat
Asp
210

gat
Asp

ace
Thr

gat
Asp

adaa
Lys

gca
Ala
250

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

<400>

cte
Leu

acc
Thr

cat
His
185

aaa
Lys

tca
Ser

act
Thr

aaa
Lys

gec
Ala
275

acc
Thr

3i¢
282
PRT

caa
Gln

tta
Ley
180

act
Thr

tta
Lew

atg
Met

caa
Gln

caa
Gin
260

aat

Asn

aag
Lys

caa
Gln
165

tet
Ser

atg
Met

act
Thr

atg
Met

gaa
Glu
245

cet

Rre

cet
Pro

180

aaa
Lys

cgt
Arg

att
Ile

cca
Pro

tat
Tyx
230

get
Ala

tte
Phe

ttg
Lew

gtg
Val

calb
Bis

cect
Pro

gaa
Glu
215

cac
His

aaa
Lys

att
Ile

ctt
Leu

gttt
val

agt
Gly

gat
Asp
200

caz
Gln

aasa
Lys

gat
Asp

gat
Bap

aaa
Lys
280

gat
Asp

gaa
Glu
185

gtg
Val

caa
Glin

gat
Rsp

aga
Lys

gca
Ala
255%

gaa
Glu

ggc
Gly
170

gty
val

cto
Lau

aat
Asn

tta
Ler

Lty
Leu
250

aca

Thr

tac
Tyx

(125)

158

gog
Rla

geot
Ala

gta
Val

gca
Ala

tag
Trp
235

ggt
Gly

aaa
Iys

att
Ile

Botinobacillus actinomycetemcomitans

118

Thy His Pro Val His Tle Ser Met

1

5

Lys Den Thr Asn Gly Glu Val Val

20

Leu Gly Ser Gln Arg Glu Ser Met

35

40

Asp Met Ala Lys Ser Asp Ala Ser

50

53

Gln Tyr Met

10

Ile Arg Ile

25

Glu ILeu Leu

Glu Leu Glu

gaz
Glu

aaa
Lys

att
Ile

ctt
Teu
220

cas

Gln

gta
Val

age
Ser

gaa
Glu

Ala

Tyr

Glin

Ala

aat
Asn

tte
Phe

gyt
Gly
205

aaa

Lys

aaa
Lys

gaa
Glu

atg
Mat

cgt
Axrg
285

Asp
Pro
Sex
45

Fhe

aac
Asn

ttt
Fhe
180
caa
Gln

aaa
Lys

atg
Met

ttt
Phe

cal
Bis
270

att
Ile

Glu

Asn

30

Gly

Glu

can
Gln
175
aght
Sex

gaa
Lys

gee
Ala

att
Ile

gtg
Val
255

gat
hAsp

gat
Bsp

Val

Ber

Ser

Pro

JP 2006-519586 A 2006.8.31

160

aca
Thz

gaa
Glu

et
Ser

gok
Ala

gct
Ala
240

248

Lys

gey
Ala

agt
Ser

Lys

Gln

Leu

Ser

5328

576

624

672

20

768

816

864

876

10

20

30
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Tyr

5

Ty

Ser

Arg

Ly&

145

Thr

Ala

Agp

Txp

Asp

225

Glu

val

Ala

ILeu

Gly Ala

Arg Ala

Lys Gly

Ser Fhe
115

Met Lys
130

Leu Met

Ala Leu

Leu Thr

Glu RHis
195

Asp Lys
210

Asp Ser

Thr Thr

hsp Lys

Lys Ala

275

Ala Thr
250

Tyr

Leu

Lys

100

Tyr

Ile

Gly

Gln

Lew

180

Thx

Leu

Met

Gln

Gln

260

Asn

Lys

Asn

Leu

25

Gly

Ala

Arg

Ala

Gln

165

Ser

Met

Thr

Met

Glu

245

Pro

FPro

Tle

70

ASp

Fhe

Gly

Yal

Ser

150

Lys

Aryg

Iie

Pro

Tyr

230

Ala

Phe

Leu

Pro

Fro

Il

Lys

Gln

135

Pro

Val

His

Pro

His

Lys

Tle

Leu

Tyr

Gin

Gly

ala

120

Pro

Thr

Val

Gly

Asp

2400

Gln

Lys

ASD

nsp

Lys
280

Leu

Val

Leu

106

Ile

Ser

Pro

Asp

Glu

1gs

val

Gln

Asp

Lys

Ala

265

Giu

Phe

Gly

20

Thx

Lys

Pro

Leu

Gly

174

Val

Leu

Asn

Leu

Leu

250

Thr

Tyr

(126)

His

18

Gln

Tyr

Ser

Thr

Ala

1585

Ala

Ala

Val

Lla

Trp

233

Gly

Lys

Ile

Asn

Liys

Tyr

Pro

Ala

140

Tyvr

Glu

Lys

Ile

Leu

2a0

Gln

Val

Ser

Glu

Val

Ile

Asp

ala

125

Val

Gly

Asn

Fhe

Gly

205

Iys

Lys

Glu

Met

Arg
285

Asp

Leu

Gly

110

hsp

Giu

Glu

AsBn

¥he

180

Gln

Lys

Met

Phe

His

270

Ile

Bis

Asp

95

Gly

Len

Met

Leu

Gln

175

Ser

Lys

Ala

Ila

Val

255

Bsp

Asp

JP 2006-519586 A 2006.8.31

Tyr

20

Ser

Ala

Liys

1=

Tyr

160

Thr

Glu

Ser

Ala

Ala

240

Lys

Ser

10

20

30
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(127)

<2i0> 112
<21l> 303
<212> DWA
<213> BActincbacillus actinownycetemcomitans

<220>
<221> CDS
<222>  {1}..1{303)

<400> 119

atg aght gtt tta agh tat gec caa aaa ate ggg
Met Ser Vval Leu Ser Tyr Ala Gln Lys Ile Gly
1 5 in

cce gtt goo gtt thg cog gea geoo gec ghta tta
Bro Val Ala Val DTeu Pro Ala Ala Als VYal Lew
z0 25

tgg ctt gac cog gac gge tgg ggo goa aac age
Trp Leu Asp Pro Asp Gly Trp Gly Rla Asn Ser

tta ate aag toc ggo gog goa ate ate gat aac
Leu Tle Lys Ser Gly Ala Ala Ile Ils Asp Asn
50 55

gee gtg ggo gta gca tte ggg ttg teo aaa gac
Ala Val Gly Val Ala Phe Gly Leu Ser Lys Asp
65 70 75

gog ctt tec ggt tta gtg gge tat tat gtg gte
Ala Leu Ser Gly Leu Val Gly Tyr Tyr Val Val
85 20

cclt gge gge gta gog
Fro Gly Gly Val Ala
100

<210%» 120
<211> 101
<21z> PRT
<213> Actinobacillus actincmycetemcomitans

<400> 120
Met Sar Yal Leu Ser Tyr Ala Gln Lys Ile Gly
1 5 10

Pro ¥al Ala Val heu Pro Ala Ala Ala Val Leu
20 25

Trp Leu Asp Pro Asp Gly Trp Gly Ala Asn Ser
35 40

Leun Ile Lys Ser Gly Bla Ala Ile Ile Asp Asn
50 55

caa
Gln

atg
Met

caa
Gin

atg
Met
60

aay
Lys

act
Thr

Gin

Meat

Gln

Met
60

gao
Ala

999
Gly

ctt
Teun

ggc
Gly

cac
His

B0C
Thr

Ala

Gly

Leu

Gly

tta
Len

atc
Tle
30

gco
Rla

tta
Leu

ggt
GLly

cta
Leu

Ley

Ile

30

Ala

Leu

atg
Met
15

gge
Gly

gee
Ala

tta
Leu

tat
Sar

¢t
Leu
95

Met

15

GLy

Ala

Leu

JP 2006-519586 A 2006.8.31

gta
val

tat
Tyr

tta
Leu

tte
Phe

gct
Ala
80

gce

Ala

¥al

Tyr

Leu

Phe

48

26

144

192

240

288

303

10

20

30
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Ala Val Giy val Ala

65

2la Leu Sar Gly Leu

g5

Pro Gly Gly val Ala

<210
<Zllx
<212>
<213>

<220>

121
580
A
Actincbacillus actinomycetemcomitans

<221>» CD&

<222>

<400>
gaa tat
GElu Tyr
1

cag goa
Gln Glu

aay gaa
Lys Glu

agt gga
Sar Gly

ittt gta
Pha Val
65

att agce
Ile Ser

gaa caa
Glu Gln

cci Bttt
Fro Phe

cgt tgg
Arg Trp
130

aat gog
Asn Gly

{1} ..

121

aaag
Lys

tEt
Phe

caa
Gln
35

tta
Leu

can
Gln

cga
Arg

att
Ile

any
Lys
115

tet

Sexr

cag
Gln

100

{588}

aat
Asn

Toa
Ser
20

gug
Gly

age
Sex

teo
Ser

tag
Trp

tgt
Cys
160

gga
Gly

goo
Ala

aag
Lys

ctt
Leu
5

Coy
Pro

cht
Leu

goa
Ala

ggt
Gly

g94g
Gly
85

tea
Ser

aac
Asn

gga
Gly

aat
Asn

(128)

JP 2006-519586 A 2006.8.31

Phe Gly Leu Ser Lys Asp Lys Bis Gly Ser Rla

70

73

80

Val Gly Tyr Tyr Val Val Thx Thr Leu Leu Ala

get
al=

gak
Asp

ata
Ile

gaa
Glu

aal
Asn
70

cgo
Arg

aza
Lys

gac
Asp

gaa
Glu

ttg
Lew

gtt
val

ata
Ile

ctac
Leu

aaa
Lys
55

get
Ala

tht
Phe

atg
Met

att
Iile

tac
Tyr
135

att
Ile

gct
Ala

cas
Gin

act
Thr
40

cgt
Arg

gat
Asp

cta
Leun

ggayg
Gly

agt
Gly
120

tgt
Cys

gag
Giu

tat
Tyr

agl
Arg

agg
Arg

[o1e34
Pro

tkt
Phe

aat
Asn

att
Ile
105

tot

Jer

cgt
Axg

cgo
Brg

a0

atc
Ile
10

cgo
Arg

gaa
Glu

cag
Gln

tca
Ser

att
Ile
80

aaz

Lys

caa
Gln

gag
Glu

gga
Gly

cgt
Arg

tte
Phe

Lac
Tyr

tth
Phe

cat
His
75

gat
Asp

gtg
val

att
Ile

cta
Len

j
Phe

atg
Met

att
Ile

cha
Leu

tta
Leu

att
Ile

gas
Glu

cat
Hig

ttt
Fhea

gut
Gly
149

cgt
Arg

tet
Jer

caa
Gln

gat
Asp
45

tea
Ser

ctt
Leu

tot
Sar

tac
Tyxr

aaa
Iys
123

gaa
Gla

caa
Gin

acyg
Thr

aaa
Lys
30

gag
Glu

cho
Len

gtt
Val

gca
Ala

tat
Cys
110

geg
Ala

aaa
Lys

ggt
Gly

85

gayg
Glu
15

tat
TYE

gga
Gly

att
Ile

tat
Tyr

cat
His
a5

gca

Ala

gta
val

gtt
Val

gga
Gly

cat
His

got
Ala

agg
Arg

aakt
Asn

gac
Asp
aqQ

tat
Tyr

gaza
Glu

aaa
Lys

tet
Fhe

cea
Ero

48

95

192

24D

288

384

432

480

10

20

30
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got
Bla

aaa
Lys

gtec
Val

gga bttt
Gly Phe

Lttt gaa
Phe Glu

att ckt
Ile Leu
195

<210> 122
<211» 1386
<212> PRT

<213>

<400> 122

Glu
1
Gin
Lys
Ser
Phe
65
Ils
Glu
Pra

Arg

Asn
145

Tyr DLvs

Giu Phe

Glu Gln
35

Gly Leu
50

Val Gln

Ser Arg

Gin Ile

Phe Lys
115

Trp Ser
130

Gly Gln

999
Gly

cta
Lew
is0

att
Ile

Asn

Sex

20

Gly

Ser

Sex

Trp

Cys

100

Gly

Ala

Lys

tta
Leu
165

aaa
Lys

gqo

Leu

Erc

beu I

Ala

Gly

Gly

85

Ser

Asn

Gly

Asn

150

aga
Arg

acy
Thr

Ala

Glu

Asn

T

Arg

Lys

Asp

Glu

Leu
150

cge cha tta
Arg Leun Leu

ggt gac agg
Gly Bsp Arg

Val

Ile

Leun

Lys

55

Ala

Phe

Met

Ile

TYE
135

Ala

Gln

Thr

40

Arg

Asp

Leu

Gly

Gly

120

Cys

GElu

185

Tyr

tta
Leu
170

aag
Lys

Ile
10

Arg Ary

25

Arg

Pro

Phe

Asn

Ile

1405

Ser

Arg

Arg

Glu

Gln

Ser

Iie

90

Lys

Gln

Glu

Gly

(129)

155

agt
Sex

agt
Ser

Actinobacillus actinomycetencomltans

RAryg

Phe

Tyr

Phe

His

IE]

Asp

Val

Ile

Leu

Fhe
155

get
Ala

Tty
Leu

Met

Tle

Leu

Leu

60

Iie

Glu

His

Phe

Gly

140

Arg

gat
BSD

cag
Gln

gex

Gln

Asp

45

sSer

Leu

Ser

Tyr

Lys

125

Glu

Glin

gyt
Gly

teg
Ser
190

Thr

Lys

30

Glu

Leu

Val

Ala

Cys

110

Ala

Lys

Gly

teg
Sex
175

gat
Aszp

Glu

15

Tyr

Gly

Ile

Tyxr

His

85

Ala

Val

Val

Gly

JP 2006-519586 A 2006.8.31

cea
Fro

cgt
Arg

His

Ala

Arg

Asn

Asp

80

Tyr

Glu

Lys

Phe

Pro
160

576

590

10

20

30
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(130)

JP 2006-519586 A 2006.8.31

Ala Gly Phe Gly Leu Arg Arg Leu Leu Lew Ser Ala Asp Gly Ser Pro

163

170

175

Lys Phe Glu Leu Lys Thr Gly Asp Arg Lys $er Leu Gln Ser Asp Arg

180

Val Ile Leu Tle

<210>
<211>
<Z21Z>
<Zl3>

<Z20>
<Z21»
<222

<400>

ttt

tta

195

123
531
DNA

185

Actinobacilius actinomycetemcomitans

cDs

{1} ..{53)

123
ace

Phe Leu Thr

1

gaa
Glu

acg
Thr

ata
Ile

goc
ala
65

ttg

Leu

gaa
Glu

tce
Ser

goc
Rla

goe
Ala

ctyg
Len

cag
Gln

agce
Sex
50

Tttt
Phe

gty
Val

cac
His

aac
Asn

gca
Ala
130

ggt
Gly

tta
Leun

got
Ala
35

aaa
Lys

gaa
Glu

ggc
Gly

cac
His

tag
Trp
115

gaa

Glu

goo
Ala

aaa
Lys

cta
Teu
20

tgt
Cys

ata
Ile

agc
Ser

atyg
Met

gaa
Glu
100

gtt
Val

tgyg
Trp

ace
Thr

gat
Asp
5

caz
Gln

tat
Tyr

tge
Cys

acg
Thr

aaa
Lya
&85

ace
Thr

tta
Leu

geyg
Ala

ate
Ile

saa
Lys

gty
val

gca
Ala

acyg
Thr

gcy
Ala
0

cet
Pro

sy
Pro

agt
Ser

gtg
Val

acg
Thr

ata
ils

ate
Ile

ceg
Pro

gea
Rla

cat
His

gat
Asp

gge
Gly

tet
Phe

aaa
bys
135

coc
Pro

aag
Lys

ceg
Pro

caa
Gln
40

aag
Lys

gat
Asp

ggc
Gly

tta
Leu

gat
Asp
120

a3a

Lys

cge
Arg

cag
Gln

cag
Gln
25

gcg
Ala

aaa
Liys

g9c¢
Gly

gaa
Glu

ggc
Gly
103

cat

His

gac
RAsp

get
Ala

gca
Ala

gat
Asp

Gly

gac
Asp

tat
Tyr

gty
Val
90

gat
Asp

cag
Gln

gge
Gly

gtyg
Val

ata
Ile

tac
Tyr

aca
Thr

ggc
Gly

toc
Ser
75

ctt

Len

aaa
Lys

gtt
Val

agt
Gly

gt
Val

cag
Gln

tte
Phe

tta
Leu

gty
Val

ggc
Gly

ggc
Gly

att
Ile

atc
Ile

aza
Lys
140

aaa
Asn

goa
Ala

aat
Asn

caa
Glin
45

act
Thr

gat
Asp

atyg
Val

gaa
Glu

age
Ser
1is

tte
Fhe

caa
Gln

190

cag
Gin

aab
Asn
30

gte
Val

act
Thr

att
Ile

age
Arg

_acc
Thr
113

aac
Asn

gat
Asp

gty
Val

caa
Gln

gat
Asp

gty
Val

gac
Ala

cat
His

att
Ile

cga
g

gaa
Glu

cas
Gin

aaa
Lys

cag
Gln

oty
Leu

gag
Glu

tat
Tyr

ath
Ile
il

acy
Thi

att
Ile

aat
Asn

tic
Fhe

<dyg
Arg

48

56

144

18z

240

288

336

384

432

480
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145

150

(131)

155

JP 2006-519586 A 2006.8.31

1860

gcg gca ttg get atg otg gat aat ctg ceg aaa gag aga gaam agt gat

Ala Rla Leu Ala Met Leu Asp Rsn Leu Pro Lys Glu Arg Glu Ser Asp

gga
Gly

<210>
<211>
<2L2>
213>

<400>
Phe Leu

L

Gla Leu

Thr Gln

Ile Ser
50

Ala Phe
&5

Len Val

Glu His

Ser Asn

Ala Ala
130

Ala Gly
145

ala Ala

124
)
FRT

165

170

Actinobacillus actinomycetemcomitans

124

Thr

Leu

Ala

35

Lys

Glu

Gly

Ris

Tep

115

Glu

Ala

Leu

Lys

Leu

20

Cys

Ile

Serx

Mat

Glu

100

Val

Trp

Thr

Ala

fAsp Lys Tle Lys

Gln Val

Tyr Ala

Cys Thr

Thr ala

Lys Pro

85

Thr Pro

Leu Ser

Ala val

Ile Thr

15¢

Met Leu
165

Ile

Pro

Ala

35

Bis

Asp

Gly

Phe

Lys

135

Pro

Asp

Pro

Asp

Gly

el

Asp

120

Lys

Arg

Asn

Gin Ala Ile Gln Ala

Gln

25

Ala

Lys

Gly

Glu

Gly

105

His

Asp

Ala

Leu

19

Rep

Gly

Bap

Tyr

Val

20

Asp

Gln

Gly

Val

Pro
170

Tyr

Thr

Gly

Sex

75

Leu

Lys

Val

Gly

Val

155

Lys

Phe Asn

Leu Gln
45

¥al Thr
60

Gly Bsp

Gly Val

Ile Glu

Ile Ser

125

Lys Fhe
140

Asn Gln

Glu Arg

Gln

Asn

30

Val

Thx

Ile

Arg

Thr

110

Asn

Asp

Val

Glu

175

Gln

15

Rsp

Val

Ala

Ris

Ile

25

Arg

Glu

Gln

Lys

Ser
175

Gln

Len

Glu

Tyr

Ile

B0

Thr

Ile

Asn

Phe

Arg

160

Asp

528

531

10

20

30
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Gily

<Z10>
<Z11l>
<212>
<213>

<Z20>
<221>
222>

<400>
atg gat zaa tta gac gasa

125
783
DA

(132)

actinobacillus actincemycetemocomitans

cDSs

(1)..{783)

125

Met Bsp Lys

L

agt
Sex

age
Gly

toa
Ser

acc
Thx
65

gcd
ala

atg
Met

cac
His

anc
Thy

ctt
Leu
145

att
Tle

cat
RBis

geg
Ala

cca
Pro

aat
Asn
20

aac
Lsn

gty
Val

ottt
Leu

atc
Ile

acg
Thr
130

tat
Tyr

gtg
Val

tece
Ser

gkt
Val

gaa
Glu

gaz
Glu

aat
ABn

too
Sax

atg
Val,

cec
Pro
115

gta
Val

caa
Gln

atec
Ile

geo
Ala

Leu Asp Glu

gac
RSP
20

a9y
Gly

aaa
Lys

tec
Ser

aac
Asn

ctg
Leu
100

aat
Asn

acc
Thr

tat
Ser

ggt
Gly

Tttt
Phe

5

aaa
Liys

gty
Val

age
Ser

acc
Thz

tee
Ser
85

acg
Thr

gaa
Glu

got
Ala

cto
Leu

cge
Rrq
165

gac
Asp

aza
Lys

aat
Agsn

att
Ile

gty
Val
1o

gtg
Val

tgt
Cys

ate
Il=

gtg
Val

g9g
Gly
150

goc

Ala

ggt
Gly

aca
Thr

caa
Gln

aag
Lvs

tag
Tro
55

gty
val

acec
Thr

acg
Thr

oy
Arg

caa
Glin
13%

att
Ile

gasa
Gla

ttt
Phe

cai
Gln

cat
His

cga
Arg

aaa
Lys

caa
Gin

aac
Asn

aac
Asn

att
Tie
120

tta

Leu

tte
Phe

goo
ala

teo
Ser

gaa
Glu

ttt
Phe

aca
Thr

acy
Thr

ctyg
Len

goo
Ala

acy
Thr
105

coeg
Pro

ttyg
Leu

att
Ile

Tt
Phe

atg
Met

cty
Len

cas
Gln

Zad
Gin

ttg aac gtt
Leun Asn Val

agt
Ser

att
Ile

ctt
Len

ahe
Teu

gta
Val

att
Ile

atg
Met

cog
Pro

got
Ala
170

gga
Gly

gag
Glu

tro
Phe

999
Gly
75

q9g
Gly

ath
Val

tat
Tyr

aat
Asn

cte
Leu
155

too
Ser

tta
Len

ctt
Leu

att
Ile

tty
Len

ctg
Leu

tct
Ser

gty
Val

goo
Ala
140

atc

Ile

aag
Lys

gdg
Gly

acc
Thr

got
Gly

atg
Met
45

cag
Gln

tgt
Cys

ggt
Gly

ctt
beu

atg
Met
125

tat
Tyr

gte
Val

aac
Asn

atg
Met

gaa
Glu

tet
Ser
30

aat
Asn

Gae
Gly

cog
Pro

tta
Len

tta
Phe
110

atc
Ile

acoc
Thr

ace
Thx

age
Ser

tta
Leu

goco
Ale

goe
Ala

aat
Asn

ate
Ile

oty
Lau

goec
Ala

cgt
Arg

atc
Ile

tae
Tyr

aac
Bsn

atl
Ile
175

tte
Phe

JP 2006-519586 A 2006.8.31

aaa
Lys

aac
Asn

att
Tlle

gy
Trp

oty
Leu
:14]

[Z3=lvd
Thy

aad
Lys

goa
Ala

geg
ala

tgt
Cys
160

toco

Ser

agt
Sexr

418

&6

lag

192

240

288

336

384
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480
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tia
Leu

ttt
Phe

att
Ile
225

coR
Pro

ata
Ile

gta gog
Val Rla

185

gac ggc
Asp Gly
210

gaa Tttt
Glu Fhe

ggc goa
Gly Ala

gat aca
Asp Thr

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

<400>

126
261
PRT

180

oo
Leu

ate
Tle

= X

Phe

tEt
Phe

daaa
Lys
260

ggc
Gly

gaa
Glun

cac
His

atk
Ile
245

aag
Lys

gge
Gly

aat
Asn

aat
Asn
230

ggt
Gly

ato
Tle

tig
Tau
215

qgac

Asp

tta
Ley

cgo
Bryg
200

ctg
Lel

agt
Ser

get
BAle

185
gaa
Glu

gdc
Gly

aat
Asn

tty
Leu

atc
Ile

gat
Asp

chyg
Teu

ttg
Lew
250

(133)

atc
Tle

tgyg
Tre

tta
Leu
233

thta
Leu

Bctincbacillus actinomycetencomitans

126

¥Mat Asp Lyvs
1

Sex

Gly

Ser

Thr

&la

Met

Ris

Ala

Fro

Asn

50

Asn

Val

Leu

Ile

Val

Leu Asp Glu Thr Glo

Aszp
20

5

Lys

Glu Gly ¥Wal

35

Glu Lys Ser

Ser

Val

Pro
115

Ser

asn

Leu
100

Thr

Ser
85

Thr

Asn Glu

Lys

Asn

Ila

Val

riol

Val

Cys

Tle

Gln

Lys

Trp

55

Val

Thr

Thr

Arg

His

Arg

40

Lys

Gln

Asn

Asn

Ilae
120

Gliu

Fhe

Thr

Thr

Leu

Ala

Thr

105

Pro

Leu

19

Leu

Sexr

Ile

Leu

Leu

S0

Val

ITle

Gln

R=n

Gly

Phe

Gly

75

Gly

Val

Tyr

ggc
Gly

gct
Ala
220

ctt
Lewu

goc
Ala

Ein

Val

Leu

Ile

&0

Leun

Len

Ser

Val

aac
Asn
245

aaa

Lys

dag
Ala

tta
Leu

Thr

Gly

Met

45

Glin

Cys

Gly

Leu

Met
123

tte
Phe

att
Ile

aga
Lys

Glu

Ser

Asn

Gly

Pro

Leu

Fhe

110

Ile

act
Thr

atg
Makt

ttg
Leu

aalt
Asn
255

Ala

15

Ala

J¥:0a)

Ile

Leu

Ala

85

Brg

Ile

JP 2006-519586 A 2006.8.31

tta
Len

cgg
Arg

cot
Pro
244

gta
Val

Lys

Asn

Ile

Trp

Leu

Thr

Lys

ala

624

672

720

768

783

10

20

30
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Thx

Len

145

Ile

Leu

Fhe

Ile

225

Pro

Ile

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

Thr

130

Tyxr

Val

Ser

Val

Asp

210

Glu

Gly

Bsp

<220>

<221>

<222>

<400

Val

Gln

Tle

Ala

Ala

185

Gly

Phe

Ala

The

123
627
DA
Actincokacillus actinomycetemcomitans

coa
(LY., (827}

127

atg aat tit
Met Asn Phe

1

tte geg
Phe Alza

cgt
Arg

gtc
Val

tat
Tyr

att
Ile

att
ILlea

att
Ile
35

tac
Tyr

Thr

Ber

Gly

Phe

180

Leu

Ile

Phe

Phe

Lys
260

Ala

Leu

Arg

165

RED

Gly

Gla

His

Ile

245

Iys

act aas
Thr Lys

]

Ett att

Phe
20

Ile

Ett clhe
Phe Leu

aaa tteo
Lys Phe

Val

Gly
150

Ala

Gly

Gly

Asn

Asn
230

Gly

a6y
Thr

tat
Tyr

aca
Thx

ctg
Len

Gln
135

Ile

Glu

Fhe

Ile

Leu
215

Asp

Leu

cta
Leu

aat
Ash

tte
rhe

ttyg
Lieu

Leu

Phe

Ala

Ser

A
200

Ser

Ala

tat
Tyr

gaz
Glu

tgt
Cys
40

ttg
Leu

Leu

Ile

Phe

Met
185

Glu

Gly

Rsn

Leu

att
Ile

gac
Asp

tgg
Trp

tgt
Cys

(134)

Met Asn

Pro Lieu
155

ala Ser
170

Gly Leu

Ile Ile

Asp Trp

Leu Leu
235

Leu Leu
250

Tttt a=a
Fhe Lys
10

gct atg
fla Met

ggt aac
Gly RAsn

gty ctg
Val Leu

Ala
140

Ile

Lys

Gly

Alas
220

Leu

Ala

tat
Tyr

Lt
Phe

atc
ile

att
Ile

Tyx

Val

Agn

Met

Asn
205

Lys

&la

Lieu

act
Thr

tra
Len

atg
Met
45

atc
Ile

Thr

Thx

Sex

Lau
180

Gly

Phe

Ile

Lys

ggc
Gly

aat
Asn
30

aaa

Lys

agt
Ser

JP

Tyr Rla

Asn Cys
160

Ile Sex
175

Phe Ser

Thr Leu

Mel Arg

Leu Pro
240

Asn Val
255

gaa ctt
Glu Leu
15

ata cat

Ile His

ttt gaa
Phe Glu

ttg ttg
Leu Leu
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50

tgt gtt
Cys Val
65

gty
Val

atg ctg tic
Met Leu Phe

ttg tta

otg

Leu Leu Leu

acc caz
Thr Gln

ast tta

Tttt
Phe
115

gac

Asn Leu Asp

130

att gce

gaa

Ile Ala Glu

145

gece gaa

gqa

Ala Glu Gly

aat ttt
Asn Phe

ctyg caa
Leu Gin

cat
His

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

<400>

cea
Pro

ctt
Leu
1985

128
208
PRT

ata
Tle

aat
Bsn

cat
His
100

gcc
Ala

cga
Arg

cag
Gln

aaa
Lys

cat
His
180

agt
Arg

age
Sex

att
Ile
83

att
Ile

gat
Bsp

ttyg
Leu

tta
Leuw

ata
Ile
165

ast

Rsn

tta
Leu

ggc
Gly
70

cat
Bis

clyg
Len

ttg
Leu

atc
Tle

zac
Ann
150

aac

Aan

gat
Asp

att
Ile

gee
Ala

gty
Y¥al

aac
Asn

gte
Val

atg
Met
135

ctg

Leu

gte
Val

gag
Glu

aat
Asn

gga tia
Gly Leu

ago ttt
Ser FPhe

cgc aaa
Arg Lys
105

tta cac
Leun His
120

acy tto
Thr Phe

gat ttg
Asp Leu

aaa aat
Lys Asn

aag att
Lys Ile
185

cot ate
Pro Tle
200

tte
Phe

geo
Ala
80

aat
Asn

aat
Bsn

gayg
Glu

gat
Asp

tee
Ser
170

Tttt
Fhe

cot
Pro

(135)

tac
Tyx
75

gtt
Val

aza
Lys

asa
Liys

cat
His

acg
Ala
155

cac

His

get
Rla

goet
Ala

actincbacillus actinomycetemcomitans

128

Met Asn Phe Thr Lys Thr Leu Tyx Ile Phe Lys

1

5

10

Phe Ala Ile Phe Ile Tyr Asn Glu Aep Ala Met

20

25

&rg Tyr Ile Phe Leu Thr Phe Cys Trp Gly Asn

35

40

60

gat tgy
Gly Trp

ttg ctg
Leu Leu

ttg geg
Leu Ala

tac cog
Tyr Pxo
125

ttt tce
Phe Ser
140

ctg cta
Leu Leu

age acih
Sex Thr

gog ate
Ala Ile

ttt aac
Phe Asn
205

Tyr Thx

Phe Leu

Ile Met
45

caa thg
Gin Leu

gte goc
Val Bla
45

z2a atc
Lys Ile
110

agt tat
Ser Tyr

gtt gtg
Val Val

aaa gas
Lys Glu

tta cgyg
Leu Rry
175

ace ato
Thr Ile
190

tta aaa
Leu Lys

Gly Glu
15

Asn Ile
30

JP 2006-519586 A 2006.8.31

age
Ser
80

geg
Alas

aat
Asn

tac
Cys

caa
Gln

cte
Leu
160

gayg
Glu

gty
Val

398
Gly

Leu

His

Lys Phe Glu

240

268

336

384

432

480

528

576

624

827

10

20
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Yzl Ile

Cys Val

65

Met Leu

Teu Leu

Thr Gln

Asn Leu

130

Ile Rlia

145

Ala Glu

asn Fhe

Leun Gln

His

Iyr

Val

Phe

Lew

Fhe

115

Asp

Glu

Gly

Pro

Len
185

<210> 129

<211>

663

<212> DNA
<213> Actinobacillus actinomycetemcomitans

<220>

<221> {Ds

222>

<400> 125
gty caa tct tac gag cag caa
Val §ln Ser Tyr Glu Gln Gln Ser Asn RAsn Gly

1

Lys

Ile

Asn

His

100

Ala

Arg

Gln

Lys

His

180

hrg

Phe

Ser

Ile

B5

Ile

ABp

Leu

Leu

Ile

165

Asn

Leu

(L}..{663)

5

Leu

Gly

70

His

Leu

Len

Ile

Asn

150

Asn

RAsp

Ile

Leu Leu

55

Ala

val

Asn

val,

Mel

135

Leu

Val

Glu

hen

cag cag tta gac caa tca caa
Gln Gln Leu Asp Gln Ser Gln

Gly

Ser

arg

Leu

12¢

Thr

Asp

Lys

Lys

Bro
200

Cys

Leu

Phe

Lys

105

His

Phe

Leu

Asn

Ile
185

(136)

Val Leu

Phe Tyr
75

Ala Val
ag

Asn Lys

Asn Lys

Glu His

asp Ala

155

Ser His
170

Phe BAla

Fro Bla

agt =mat asc gge

acc
Thr

10

gtt gaa cecg
Val Glu Pro

Ile Ile Ser Leu

&0

Gly Trp Gln

Leu Len

Leu Ala

Tyr

Phe

140

Leu

Ser

Ala

Phe

gty
val,

acc
Thr

Pro
125

Ser

Lau

Thr

Ile

Asn
205

coy
Pro

gtg
Val

Val

Lys
110

Ser

Val

Lys

Leu

Thx
180

Leu

abt
Ile

ttg
Leun

Leu

Ala
95

Ile

Tyr

Val

Glu

Arg

175

Ile

Lys

caa
Gln
13

gat
Asp

JP

Lesix

Sex

80

Alz

Asn

Cys

Gln

Len

160

Glu

Val

Gly

tte
Phe

aat
Asn

2006-519586 A 2006.8.31
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ctg
Lewu

acc
Thr

gaa
Glu
65

gta

Val

aaa
bys

cat
His

cag
Gln

agc
Thr
145

ace
Thr

acc
Thr

aat
Asn

aay
Lys

1
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acc
Thr

aat
Asn
50

caa
Gln

gaa
Glu

cog
Pro

caqg
Gln

gt
Ala
130

gaa
Glu

saa
Lys

tta
Leu

geo
Ala

cog
Pro
210

<210>
<Z11>
<21Z>
<213>

<440>

ceg
Pro
35

acg
Thr

99
Gly

aat
Asn

agt
Ser

gaa
Glu
115

gaa
Glu

aaa
Lys

goa
Ala

atyg
Met

atg
Met
195

agt
Gly

130
221
PRT
hetinobacillugs actinomycetemconitans

130

Z0

caa
Gln

caa
Gln

gea
Ala

aaa
Iys

gag
Glu
100

agc
Ser

aaa
Lys

gaa
Glu

gea
Ala

cayg
Gln
180

RO
Thr

gat
Jitoyal

acc
Thx

ast
Asn

acao
Thr

ooy
Pro
85

cot
Pro

gty
Val

acy
Ala

gta
Val

goo
Ala
165

gtg
Val

aaa
Lys

aag
Lys

gat
Asp

gte
Val

acc
Thr
70

goa
Ala

gca
ARla

z2az
Lys

act
Thr

cgg
Arg
150

gt
Gly

ttc
Phe

gco
Ala

gta
Val

aac
Asn

aat
Asn
58

tea
Sex

gaa
Glu

aaa
Lys

aaa
Lys

got
Ala
135

gat
Asp

age
Sex

cgh
Arg

aaa
Lys

cay
Gln
215

ack
Thx
40

gce
Ala

gtt
Val

gto
Val

gcy
Ala

gag
Glu
120

aaa
Lys

att
Ile

asa
Lys

gac
Asp

ggc
Gly
200

gtt
Val

25

gto
Val

gge
Gly

got
Ala

aasa
Lys

caa
Gln
105

cod
Pro

aat
Asn

tta
Leu

goc
Thr

aac
Bsn
185

gta
Val

tec
Sex

gcg
Rla

gce
Ala

gag
Glu

cog
Pro

gaa
Glu

gty
Val

caa
Gln

gaa
Glu

tta
Leu
170

cat
His

ggc
Gly

cig
Leu

10

(137)

caa
Gln

ata
Ile

caa
Gln
75

gaa
Glu

gec
Rla

aaa
Lys

cog
Pro

ggc
Gly
155

acc
Thr

cta
Leu

aag
Lys

aat
Asn

Val Gln Ser Tyr Glu Gln Gln Ser Asn Asn Gly
5

caa cct
Gln Pxo

gaa Ccog
Glu Fro
30

acg aca
Thr Thr

gag gte
Glu val

gtc aaa
¥al Lys

ace gat
Thr Bsp
125

act aez
Thr Lys
140

aaa aca
Lys Thr

atht cog
Ile Pro

cet gte
Pra val

gtg tta
Yal Leu
205

goa caa
Ala Gln
220

3¢

get
bla

caa
Gln

act
Thr

gaa
GZla

cog
Pro
110

ada
Lys

teg
Ser

acyg
Thr

caa
Gln

ggt
Gly
189

agc
Ser

gcg
Ala

god
Ala

acg
Ala

acc
Thr
S5

ogt
AxXg

aty
Val

gca
Rla

act
Thr

ggc
Gly
175

gat
Asp

age
ser
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gaa
Glu

gty
val

gcg
Ala
80

gtt
Val

caa
Gln

aaa
Lys

aaa
Lys

ate
Ile
180

gtg
Val

gty
Val

tte
Phe

Val Pro Ile Gln Fhe

15

144

19z

240

288

336

384

432

480

528

576

624

663
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O

Giln

Leu

Thr

Glu

65

Val

Lys

His

Gln

Thr

145

Thr

Thr

Asn

Lys

Gln

Thr

Asn

5ln

Glu

Pro

Gln

Ala

130

Glu

Lys

Leu

Ala

Pro
210

<210=
<211>
<zlz>

<213>

220>

<221>

<222>

Leu

Pro

35

Thr

Gly

Asn

Ser

Glu

115

Glu

Lys

Ala

Met

Met

185

Gly

131
478
DA
Rctinobacillus actinomycetemcomitans

cbDs
{1}..{471)

Asp

Gln

Gln

Ala

Lys

Glu

1460

Ser

Lys

Glu

Al

Gln

180

Thr

Bsp

Gln

Thr

Asn

Thr

Pro &

85

Pro

Val

Ala

Val

Ala

165

Val

Lys

Lys

Ser

Asp

Val

Thr

70

Ala

Lys

Thr

Fhe

Ala

Val

Gln

AsT

Asn

55

Ser

Glu

Lys

Lys

Rla

135

AsSp

Sexr

Arg

Lys

Gln
215

Thr

Thr

40

Ala

Val

Val

aAla

Glu

120

Lys

Tle

Lys

Asp

Giy

200

Val

Val

25

Val

Gly

Ala

Lys

Gin

105

Pre

Rsn

Lau

Thr

Bsn

185

Val

Ser

(138)

Glu Pre Thr Val

Ala

Ala

Glu

Pro

2Q

Glu

Eln

Glu

Leu

178

His

Gly

Lau

Gin

Tle

Gln

75

Glu

Ala

Lys

Pro

~

\le

155

Thr

Leu

Iys

han

Gln

Glu

60

Thr

Glu

Val

Thr

Thr

144Q

Lys

Ile

Pra

Val

Ala
229

Pro

45

Pro

Thr

Val

Lys

Bsp

125

Lys

Thr

Fro

Val

Leu

205

Gln

Leu

30

Ala

Gln

Thr

Giun

Pro

110

Lys

Ser

Thr

Gln

Gly

18¢

Sar

Asp

Ala

Ala

Ala

Thr

93

RArg

val

Ala

Thx

Gly

175

ASp

sSer

JP 2006-519586 A 2006.8.31

Asn

Glu

val

Ala

80

Val

Gln

Lys

Lys

Ile

180

Val

Yal

Phe

10

20

30



Met
1

ggt
Gly

cog
Pro

cog
Pro

Caa
Gin
g5

ggt
Gly

ghta
Val

teo
Ser

tta
Leu

gty
Val
145

1
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Lew

gtg
Val

gag
Slu

gcg
Ala
50

tty
Lew

tat
Tyr

gta
VYal

gat
Asp

tee
Sexr
130

geg
Ala

<210>
<21Ll>
<212>
<213>

<400>

<400> 131
atg tta aaa

Lys

ath
Ile

caz
Gin

gtk
Val

cayg
Gln

att
Iie

gocg
Ala

tet
Sar
115

acg
Thr

ckg
beu

132
159
PRT
Actinchacillus actlinomycetemcemitans

132

35

aas
Lys

ttg
Len
20

gaa

Glu

gtg
Val

gty
Val

ctg
Leu

ttg
Leuw
100

tta
Len

att
Ile

gca
Ala

20

ate
Ile

Tttt
Phe

atc
Ile

zac
Asn

aat
Asn

acg
Thr
85

caa
Gln

acy
Thr

ccg
Fro

ate
Ile

5

tta
Leu

cat
dis

too
Ser

gea
Ala

(139)

ctao
Len

gty cta cog asa ate

Val

geo
Ala

gtt
Val

AT
Asn
TQ

aac
ABn

aaa
Aan

gat
Asp

caa
Gln

ggc
Gly
159

LIeu

tet
Ser

tat
Tyr
55

ctc
Leu

aaa
Lys

999
Gly

ttg
Ten

aat
Asn
135

aat
Asn

Pro

tat
Tyx
40

aat

Asn

ggt
Gly

cac
His

cat
His

goa
Ala
120

cte
Leu

coyg
Pra

40

Lys
25

aaa

Lys

cag
Gln

teg
Sex

gtt
Val

atk
Ile
105

gta
Val

ago
Ser

tat
Tyr

25

Ile

gat
Asp

gcg
Ala

ggc
Gly

att
Ile
90

ttt
Phe

tta
Leu

cgt
Arg

aac
Asn

1a

ato
Ile

acc
Thr

aoa
Ala

Tttt
Fhe

gty
Val

caa
Gln

gat
asp

aaa
Lys

[se1:4
Pro

ctg
Leu
155

Met Leu Lys Lys Ile Ieu His Ser Ala Leun Tie

Gly Val TIle Leu Phe Val Leu Pro Lys Ile Thr

agt
Gly

999
Gly

gty
Val

act
Thy
60

ate
Ile

aat
Asn

gcy
Rla

att
Ile

atg
Val
140

ggg
Gly

Gly

Gly

ttg
Ley

aga
Lys

cgt
Arg
415

tot
Ser

aty
Mot

gce
Ala

gog
Ala

284
Lys
125

cat
His

caa
Gln

Len

Lys

45

gtt
Val

teo
Ser
30

att
Ile

teg
Ser

teoa
Ser

gat
AsD

cte
Leu
110

qog
Ala

gty
VYal

agae
Ser

Val

acyg
Thr

gty
Val

got
Ala

tec
Ser

ana
Lys

caa
Gln
85

att
Iie

gat
AsBD

gga
Gly

gtg
Yal
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goa
Ala

tta
Leu

toyg
Ser

gcy
Ala

gac
RAgp
80

att
Ile

ggt
Gly

aak
Rsn

gat
Asp

Thr BAla

15

Ser Val Leu

30

Pro Giuw Gln Glu Tle Ala Ser Tyr Lys Asp Ala Val Arg Ile Ala Ser

48

96

144

192

240

288
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478
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Pro Ala
5¢

Gln Leu
65

Gly Tyr

Val val

Ser RBSp

Leu Ser
130

Val Ala
145

<210>
<21.1l>
<ZLz>
<Z13>

220>
<221>
<2Z2>

<400>
gos gge

Alz Gly Trp Gln Ile
1

acc cgt
Thr Arg

gaa ttt
Glu Phe

tea aat
Ser Asn
50

aaa cgt
Lys Arg
[44]

aaa gat
Lys Asp

Val

Gin

Ile

Ala

Ser

115

Thr

Leu

133
537
DNA

Val

Val

Len

T2

100

Len

Ile

Ala

Asn

Asn

Thr

&5

Gln

Thr

Pro

Tle

Val

Agn

TG

Asn

Asn

Asp

Gln

Gly
150

Tyr

55

Ten

Iys

Gly

Leu

Asn

133

Asn

Asgn

Gly

His

Hisg

Ala

140

Len

Fro

Gln

Jer

Val

Ile

105

Val

Ser

Tyr

Ala

Gly

Ile

40

Fhe

Leu

Arg

Asn

(140)

Phe

Val

75

Gln

hsp

Lys

Pro

Lan
155

hotinebacillus actinomycetemcomitans

CDs

(L. (337}

133
tog

tgg
Txp

aac
Asn
35

oge

Arg

tta
Leu

aaa
Lys

cag

gte
val
20

aat

Asn

aaa
Lys

ggc
Gly

tco
Ser

ata
5

gat
Bep

tat
Tyr

gac
Asgp

titt
FPhe

gcc
ala

aaa
Lys

geg
Ala

gtoc
Val

agt
Ser

acc
Thr
70

aaa
Lys

aal
ABD.

aga
BYg

aat
Asn

aat
Asn
55

ggt
Gly

tet
Ser

Aac
Aan

gaa
Glu

tot
Ser
40

gaa

Gl

gtt
Val

goc
Ela

aaa
Tys

tco
Ser
25

cat

His

aaa
Lys

gat
Asp

cgt
Arg

cot
Pro
10

gga
Gly

aad
Lys

gca
ala

gaa
Glu

Lttt
Phe

Lttt
Fhe

geo
Ala

gge
Gly

ggt
Gly

tca
Sex
75

gca
Ala

Thr
50

Ile

Asn

Ala

Ile

Val
140

Gly

gac
Bep

att
Ile

san
Lys

ace
Thr
60

tce

Ser

gaa
Glu

Ser

Met

Ala

Ala

bys
125

His

Gln

ggt
Gly

gec
Ala

atg
et
45

att
Ile

ot
Ten

aty
Ile

Ser

Ser

asp

Lau
110

Ala

Val

Ser

aaa
Lys

ggt
Gly
30

tte
Phe

gat
Asp

tat
Tyr

gaa
Glu

Ser

Gln

85 .

Ila

nsp

Gly

Val

gac
ASp
15

gca
Bla

tat
Tyr

gac
Asp

ctg
Leu

agt
Ser
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Ala

Asp
80

GLy

Asn

A=sp

tag
Trp

gta
Val

atg
Val

atg
Met

2aa
Lys
80

caa
Gln

48

36

144

152

240
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gge
Gly

gat
Bsp

aaz
Lys

aat
Asn
145

gat
Bsp

agt
Ser

tat
Tyx

goa
Ala

EES
Asn
130

tac

Tyr

too
Sex

gga
Gly

<210>
<211>
<Z12>

<Z13>

<400>

gac
Rsp

aca
Thx
115

cay

Gln

ggit
Gly

caa
@ln

aaa
Lys

134
179
PRT
Retinobacillus actinomycetemcomitans

134

Ala Gly Trp

2

Thr Arg Trp

Glu

Fire Asn

35

Ser Asn Arg

Lys
65

Lys

Gly

3G

2rg Leun

Asp Lys

Tyr Asp

ate
Ile
100

cac

His

gcd
Ala

agt
Gly

agc
Ser

Gln

Val

240

Asn

Lys

Gly

Ile
100

85
gty
Val

ggt
Gly

aaa
Lys

tgg
Trp

aaa
Lys
165

Tle

Rep

Ty

Asp

Fhe

Ala

Val

ctt
Leun

aag
Lys

tte
Phe

gaa
Glu
150

gttt
Val

tat
Ty

tta
Len

agt
Gly
135

ggc
cly

gat
Asp

gta
Val

aat
Asn
120

agd

Lys

aggt
Gly

gce
Ala

ggc
Gly
105

gcg
Ala

act
Thr

tta
Len

fols1e}
Arg

(141)

80

gac
Bsp

gat
Asp

tat
Tyr

gcc
Ala

tta
Leu
170

aac
Asn

cgl
Ary

atc
Ile

2aa
Lys
155

aat
Asn

Lys Asn Asn Lys Pro Fhe

Ala Arg Glu

Val Asn Serx

40

Ser Asn Glu

55

Thr Gly val

70

Lys Ser Ala

Leu Tyr Val

iD

Ser Gly Ala

25

His Lys Gly

Lys

Asp

Bry

Gly
Lo5

Ala

Gly

ctg
Let

cga
Axrg

gtt
Val
140

gac
Asp

gta
val

Asp

Tle

Lys

Thr

60

Ser

Glu

Leu

gat
Asp

goc
Asp
125

tta

Leu

tac
TyY

att
ITle

Gly

Rla

Mat

4%

Ile

Leu

Ile

Asp

gat
ABD
1i¢

tit
Phe

[slell
Pro

Lt
Phe

any
Lys

Lys

Gly

30

Phe

Asp

Tyr

Glu

Asp
114
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as
tte ggt
Phe Gly

gtt get
Val Ala

aal cog
Asn Pro

aaa ggt
Lys Gly
le0

qgeoca tgg
Ala Trp
175

Agp Trp

Ala Val

Tyr Val

Asp Met

Leu Lys

80

Sar Gln

FPhe Gly

336

384

432

480

528

537

10
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Asp

Lys

Asn
145

Ala

Thr His Gly DLys L=u Asn Ala Asp Arg

115

Asn Gln

130

[at

Ty

Bla

120

(142)

Lys Phe Gly Lys Thr Tyr Iie

135

Gly Gly Trp Giu Giy Gly Leu Ala Lys

Asp Ser Gln Ser

Ser

Gly

<210>
<z211>
<ELZ>
213>

<Z20>
<2Z1>
<222

<400>
atg tgg ata
Met Trp Ile
1

atyg
Met

tcg
Ber

aag
Tys

gcy
Ala
63

get
Rla

Tttt
Phe

goo
Ala

ooa
Fro

gtg
Val

cect
Pro
50

ttt
Phe

tag
Trp

tta
Leu

tta
Leu

Lys

135
765
DA

Lys
165

150

Val

135

Asp Ala Arg heu Asn

170

Actinobacillus actinonycetemcomitans

<ns

{1}..{765)

135

act
Thr

gtk
Val
35

tot
Cys

caa
Gln

cge
Arg

ccyg
Ero

ctt
Leu

Lttt
Fhe

gge
Gly
20

gcg
Ala

tac
Tyr

aal
Asn

agg
Arg

cac
His
100

ttg
Leu

tac
Tyx
]

cga
RAry

aca
Thr

aag
Lys

gac
Asp

gaa
Glu
85

tht
Phe

gtg
Val

aaé
Asn

cat
His

teg
Ser

agg
Brg

cgh
Arg
0

aad

Lys

adgg
Brg

att
Ile

acec
The

toc
Ser

tgt
Cys

ttg
Lz
55

act
Thx

cag
Gln

ate
Ile

tta
Leu

cgg
Brg

cge
Arg

tg9
Trp
40

ceg

BEro

ttg
Leu

geg
Ala

aat
Asn

att
Ile

aca
Thr

aat
Ran
2%

zaa
Lys

can
Gln

gttt
Val

gtt
Val

atg
Met
105

tta
Leu

the
Phe
10

tat
Tyz

tgt
Cys

gac
Asp

tec
Ber

tgt
Cys
a0

teg

Iex

tta
Leun

gty
Val

ggd
Gly

aqc
Thr

ate
Ile

gga
Gly
75

gct
Ala

ttt
Fhe

ggt
Gly

Arg

Val
140

Asp

Val

cay
Pro

tgy
Trp

aac
Asn

cge
Axrg
G0

gtg
Val

ata
Ile

caa
Gin

ata
Val

Asp Fhe val

125

Leu

Tyr

Ile

aat
Asn

aag
Lys

2ag
Lys
45

aag

Lys

cog
Arg

att
Ilie

tte
Phe

ata
Len

Fro

Phe

Lys

tac
Tyx

goy
Ala

gty
Val

cgt
Bryg

ttt
Phe

cte
Leu

zac
Asn
110

age
Ser

Asn

Lys

Ala T

175

ogyg
Arg
15

ago
Sar

age
Sar

aaa
Lys

ttt
Phe

cge
Arg
85

gey

Ala

cac
His

JP

Ala

Pro

Gly
160

chh
Leu

tea
Saxr

tta
Leu

aac
Asn

gct
Ala
8a

aaa

Lys

atec
Ile

aag
Lsn
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132
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agt
Ser

ttg
Leu
145

ggt
Gly

aga
Arg

gtt
val

gtt
Val

gge
Gly
225

(A
Leu

tee
Ser
130

cte
Leu

atc
Ile

att
Tle

gco
Ala

cog
Pro
210

ACC

Thr

att
Ile

<210>
<2L1>
<212>

<213>

<400>

115

atc
Ile

gca
Ala

gta
Val

caa
Gln

att
Ile
185

cte
Leu

att
Ile

gog
Ala

136
254
PRT
Actincbacillus actinomycetemcomitans

136

ace
Thr

aaa
bys

att
Ile

atyg
Leun
18

ggc
Gly

atg
Met

ate
Ila

gca
Ala

Met Trp Ile FPhe

1

Met Pre Thr Gly

Ser Val Val

35

Lys Pro Cys

50

Ala Phe Gln

65

20

Ala

att
Iie

tat
Tyr

tta
Len
165

cot
Pro

gtc
Val

ji=tsl
Gly

ggc
Gly

999
Gly
245

tee
Sex

att
Ile
150

ace
Thx

ggc
Gly

ggc
Gly

gaa
Glu

gtt
val
230

att
Ile

get
Rla
135

ook
Pro

ate
Ile

ttg
Leu

gta
Val

gag
Glu
215

tet

Serxr

ttg
Leu

120

goee
Ala

tar
Tyx

ggc
Gly

teg
Sex

tta
Leu
200

cct
Pro

ttt
Fhe

gea
Ala

gta
Val

tty
Leu

gta
Val

gca
Ala
185

gty
Val

gtt
Val

cte
Tz

tta
Leun

ttg
Len

gaa
Glu

cta
Lau
170

ttk
Phe

gog
Ala

ety
Leu

ggt
Gly

tta
Lau
250

(143)

cte
Len

[=3-1-1
Lys
155

age
Sexr

ttt
Phea

tyg
Txp

gta
Val

ggt
Gly
235

ata
Ile

Tyr Asn Thr Arg Thr Phe Val

5

Arg His Ser Arg Asn

25

Thr Ser Cys Trp Tys

40

19

Tyxr

Cys

Gly

Thr

Tyr Lys Arg Leu Pro Gln Asp Ile

Agn

55

Asp Arg Thr Leu Val

70

Sexr

Gly
75

atc
Ile
146
tac
Tyr

cog
Pro

agc
Ser

ctt
Ley

ace
Thr
220

att
Ils

agm
Gly

Fro

Trp

Asn

Arg

Val

125

atyg
Met

ggc
Gly

thy
Len

tgg
Trp

goe
Alg
205

ggo
Gly

coc
Prc

aga
Lys

Asn

Lys

Lys

45

Lys

Arg

cas
Gln

ttg
Leu

gttt
Val

cga
Axrg
190

ggce
Gly

ttg
Lan

gt
Val

Lttt
Phe

Tyr

Ala

30

Val

Arg

Fhe

“an
Gln

agc
Sex

toa
Ser
175

atyg
Met

aaa
Lys

gtt
Val

ggt
Gly

taa

Arg

13

Sen

Ser

Lys

Phe

JP 2006-519586 A 2006.8.31

agc
The

ate
Ile
160

gg<
Gly

A
Phe

gge
Gly

atc
Ile

foTuls]
Pxo
240

Liau

Ser

Leu

Asn

Ala
80

432

480

528

624

672

720

765

10

20

30



—m —m —m ~—@ ~@ @ ~@ ™~—@ @ @ @ @ @ @ @ @ ™@ o™@ ™@P & & & & /s /s /s /e /e /e /e /e e /e e e

O

Ala

Phe

Ala

Ser

Leu

145

Gly

Arg

Val

val

Leu

Trp

Leu

Leu

Ser

130

Leu

Ile

Ile

Ala

Pro

2140

Thr

Ile

<210>
<211>
<212>

<213>

<220>
«223i>
222>

<A00>
atyg aaa aac aaa tLgg tta titg att gee geo gtg
Met Lys Asn Lys Trp lLeu Len Tle Ala Ala Val

4

Arg Arg

Pxo

Leu

115

Ile

Ala

Val

Gln

Ile

195

Leu

Ile

Ala

137
387
DNA
Actinobacillus actinomycetemcomitans

cps
[1}..(38%)

137

His

100

Leu

Thz

Lys

Ile

Leu

180

Gly

Met

Ile

Ala

Glu

85

Phe

val

Ile

Tyr

Leun

165

Pro

¥al

Gly

Gly

Gly
245

5

Lys

Ary

Ile

Ser

Ile

150

Thr

Gly

Gly

Glu

Val

230

Ile

Gin

Ile

Leu

Ala

135

Pro

Tie

Leu

Val

Giu

215

Ser

Leu

Ala

Asn

Lle

120

Ala

Tyxr

Gly

Ser

Leu

200

Pro

Phe

Val

Met

105

Leu

Yal

Leu

Val

Ala

185

Val

Val

Leun

Leu

Cys

]

Ser

Leu

Leu

Glu

Leu

170

vhe

Bla

Leu

Gly

Leu
250

16

(144)

Ala

Fhe

Gly

Len

Lys

155

Ser

Phe

Trp

val

Gly
235

gtg act atec ggt geg ttt geg geog cac ggt tta
Val Thr Ile Gly Ala Fhe Ala Ala His Gly Len

Ile

Gln

Val

Ile

140

Tyr

Pro

Ser

Leu

Thr

220

Il

Gly

agc
Ser

agec
Ser

Tie

Fhe

Leu

125

Met

GLy

Len

Trp

Ala

205

Gly

Pro

Lys

ggt
Gly

caa
Gin

JP

Len Arg Lys

Asn
110

Ser

Gln

Leu

val

Arg
180

Gly

Lou

val

Fhe

tit
Fhe

gtg
Val

85

Ala

Bis

Gln

Ser

Sex

175

Met

Lys

Yal

Gly

tta
Lau
i5

ttg
Leu

Ile

Asn

Thr

Ile

L60

Gly

Phe

Gly

Ile

Pro
240

tgt
Cys

gac
BRsp

2006-519586 A 2006.8.31

48

%6

10

20

30
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gcg
Ala

cac
His

cca
Pro

tte
Phe

toa
Ser

tta
Leu

gaa
Glu

aaa
bys

ace
Thx
50

Tt
Phe

gga
Gly

ggt
Gly

atc
Ile

<210>
<211i>
<212>

<Z213>

<400>

Met
1

Val

Ala

His

Pro

65

Phe

Lys

Thr

Lys

Thr

50

Fhe

Gly

geo
Bla
35

cte
Leu

qoo
Ala

ate
Tle

aaa
Lyg

ggc
Gly
115

138
129
PRT
Actinobacillus actinomycetemconitans

138

Asn

Ile

Ala

Leu

Bla

Ile

20
tia

Leu

goo
Bla

goc
Rla

ott
Leu

ttt
Fhe
ipo

tgg
Trp

Lys

Gily

Leu

Rla

Leu

gcg
Ala

ate
Ile

aac
han

cte
Len
85

atyg
Met

oLt
Leu

Ala

Ala

Ile

Asn

Leu
85

tgg
Trp

atg
Met

aaa
Lys
70

Lttt
FPhe

gtt
Val

aqt
Gly

Leu

Phe

Trp

Met

Lys

70

Phe

att
Ile

gga
Gly
55

ago
Ser

agc
Sar

tgg
Trp

tta
Leu

Leu

gac
hsp

ate

Ile

geo
Ala

ggc
Gly

cte
Leu

get
Ala
120

Tle

Alz BRla

Ile Asp

Gly
55

40

Ile

Ser BAla

Ser

Gly

25

agcc
Thr

gge
Gly

aat
Asn

agt
Sex

acg
Thr
105

tac
Tyr

Ala

His

25

Thr

Gly

Asn

Sar

(145)

ggc
Gly

atc
Ile

gttt
Val

tta
Leu
S0

cce
Pro

ggc
Gly

Bla

19

Gly

Gly

Ile

Val

Leu

gty
Val

gca
Ala

gaoc
Ala

tac
Tyx

atg
Tle

got
Ala

Val

Leu

Val

Ala

Ala

Ty

aaa
Lys

caa
Gln
&0

gon

Ala

gce
Ala

ggc
Gly

tie
Phe

Ser

Ser

Lys

Gln

Ala

Ala

tat
TYr
45

tta

Len

g9c
Gly

cte
Leun

age
Gly

aaa
Lys
125

Gly

Gln

Tyr

45

Leu

Gly

Ley

20
caa

Gln

tygt
Cys

acg
Ala

goa
Rla

acy
Thr
ilo

agt
Sex

Fhe

Val

Gln

Cys

Ala

Ala

atg
Met

oge
Arg

tgg
TXp

ctt
Laa
g5

cta
Teu

aaa
Lys

Leu

15

Leu

Met

RXg

Trp

Len

JP 2006-519586 A 2006.8.31

tic
Phe

gaa
Glu

tea
Ser
8¢

ggc
Gy

Tttt
Phe

tca
Sex

Cys

Rsp

Phe

Glu

Ser

Gly

144

192

240

288

3386

384

387

10

20

30
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Ser Gly Lys Fhe Met Val Trp Leu Thxr Pro Ile Gly GLy Thr Leu Phe
100 105 110

Leu Ile Gly Trp Leu Gly Leu Ala Tyr Gly Ala Phe Lys Ser Lys Ser
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Glu

<210>
<Z11>
<Z212>
<2L3>

<220>
<221
<222

<4G0»
atc aat tig
Ile Asn ILeu

1

cgg
Arg

tac
Tyr

cac
His

cat
His
65

ggt
Gly

gty
Val

ctg
Leu

toc
Smr

atg
Met

cac
His

gec
Ala

acg
Thr
50

aat
Asn

gco
Ala

aad
Tys

gac
Asgp

gty
Val
139

gge
Gly

115

138
664
DNA

120

Actinobacillus actinomycetemcomitans

CDs

(l})..(684)

138

gco
Ala

gaa
Glu
35

cog
Pro

ate
Ile

acc
Thr

999
Gly

gat
BAsp
115

tta

Lew

gaa
Glu

gca
Ala

gty
Val
20

cna
Gln

caa
Gln

tet
Ser

acy
Thr

cgt
Arg
100

act

Thx

caz
Gln

tta
Leu

cat
His
5

cag
Gln

att
Ile

ggc
Gly

aal
Asn

geg
Ala

ttg
Len

tac
Tyxr

&aa
Tys

ggc
Gly

aat
Asn

tat
Tyr

cat
His

cge
Arg

geg
Ala
70

cag
Gln

tte
Phe

aac
Asn

tat
Tyr

gat
Lsp

tat
Tyr

ttt
Phe

tie
Fhe

gtg
Val
55

ttg
Len

gty
Val

ooy
Pro

goo
Ala

ccth
Pro
135

aat
Asn

cag
Gln

got
Ala

teo
Ber
40

caa
Gln

gcg
Ala

aaa
Lys

att
Ile

aalt
Asn
120

get
Kla

ged
Ala

caa
Gln

tac
Tyr
25

gaa
Glu

atc
Ile

goa
Ala

aaz
Lys

cag
Gln
105

gty
Val

Tttt
Phe

caa
Gln

aza
Lys
190

gat
Asp

caa
Gin

aat
Asn

act
Thr

agg
Gly
50

cot

Pro

gg=
Gly

cgo
krg

ctt
Leu

tog
Trp

aac
Asn

ggc
Gly

tea
Ser

goc
Ala
75

Tty

Leu

tut
Cys

tct
Ser

gtc
Val

tge
Cys

cag
Gln

aog
Bro

gee
Ala

coyg
Fro
60

Tty
Tey

gaa
Glu

gaa
Glu

atg
Met

ttt
Fhe
140

cat
His

125

gcy
Ala

cgg
Arg

tat
Tyr
45

tat
Tyr

gey
Al

acy
Thr

aat
Asn

aaa
Lys
125

gttt
Val

caa
Gln

gac
Asp

geg
Ala
20

ttc
Phe

ttg
Leu

aty
Mst

coo
Pro

ctyg
Leu
110

tog

Ser

gtt
val

gag
Glu

ate
Ile

gat
Asp

tta
Len

ggt
Gly

aac
Asn

tet
Ser
95

tta

Lau

gcg
Ala

gyt
Gly

gty
val

ggt
Gly

ttt
Fhe

cte
Leu

gag
Glu

gig
val
80

kg

Leu

tkg
Leu

att
Ile

gat
Asp

499
Gly

48

96

144

192

240

288

336

384

432

480

10

20

30
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(147)

15¢ 155

gag the got cat goe goo aag tta gac tta gtg
Glu Phe Ala His Ala Ala Lys Leu Asp Leu Val

165 170

too agt gge gtt ata agt gog git aat teg gga
Ser Ser Gly Val Ile S=xr Ala Val Asn Ser Gly

180 165

asa acg gaa ctt gta act tat tha aca cog att
Lys Thr Glu Leu Val Thr Tyr Leu Thr Pro Ile

195 200

gea caz caa aza ghbe gtt gtt ttg otg aaz gga
Ala Gln Gln DLys Val Val Val Leu Val Lys Gly

210
atg gaa

Met Glu
225

<210>
<211>
<212
<2L3>

<400
Ile Asn
i

Arg His

Tyr Ala

His Thr

50

His Asn

&b

Gly Ala

val Lys

Leu Asp

215

gaa gtg
Glu Val

140
228
DRT
Actinobacillus actinomycetemcomitans
140

Leu Ala His Asn Tyr Gln Gln Lys Trp

Ala Val Gln Tyr Phe Ala Tyr Asp Asn

Glu Giln Ile His Phe Ser Glu Gln Gly
35 4Q

Pre Gln Gly Arg Val Gln Ile Asn Ser

Ile Ser Asn Alaz Leu aAla Ala Thr ala
70 75

Thr Thr ala Gln Val Lys Lys Gly Leu
85 80

Gly Arg Leu Fhe Pro Ile Gln Pro Cys
100 105

Asp Thr Tyr Asn Ala Asn Val Gly Ser
115 120

ctt
Len

cge
Arg

att
Ile

tea
Ser
220

Gln

Pro

Ala

Fro

60

Lau

Glu

Glu

Met

tet
Ser

cat
His

caa
Gln
205

cgo
RArg

Ala

Arg

Tyx

45

Tyvr

ala

Thr

Asn

Lys
125

tte
Fhe

ttet
Phe
150

cas
Gln

age
Ser

Asp

Ala

Phe

Leu

Met

Fro

Leu

110

Ser

ggg
Gly
175

acc
Thr

caa
Gln

atg
Met

Ile

15

Asp

Leu

Gly

Asn

Ser

95

Leu

Ala

JP 2006-519586 A 2006.8.31

160

tgt
Cys

gat
Asp

tta
Leu

aaa
Lys

Gly

Phe

Lewu

Glu

Val

Leu

Leu

Ile

528

376

624

672

684

10

20

30
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(148) JP 2006-519586 A 2006.8.31

Ser Val Lew Gln Lys Tyr Pro Ala Phe Arg Val Phe Val Val Gly Asp
130 135 140

Met Gly Glu Leu Gly Asp 3sn Ala Gln Leu Cys His Gln Glu val Gly
145 150 155 160

Glu Phe Rla His Alz Ala Lys Leu Asp Leu Val Leu Ser FPhe Gly Cys
185 170 175

Ser Ser Gly Val Ile Ser Ala Val Asn Ser Gly Arg His phe Thr Asp
180 185 180

Lys Thr Glu Leu Val Thr Tyr Leu Thr Pro Ile Ile Gin Gin Gln Leu
195 200 205

Ala Gln Gln DLys Val Val Val Leu Val Lys Gly Ser Arg Sexr Met Lys
210 213 220

Met Glu Glu Val
225

<210> 141
<21L> 287
<212> DNA
<213> Actincbacillus actinomyvecetemcomitans

220>
221> b8
222> (1}..(267)

<400> 141

gat ggc ggt sag geg ggbt teg agg tat gea ggt att ate tat zaa tet LY
Asp Gly Gly Lys Bla Gly Ser Arg Tyr Rla Gly Ile Ile Tyr Lys Ser

1 5 10 i5

gtg aag cca tat ttt egt ggb gat agh cgt tit ttt ggt aag gte tgt 96
Val Lys Pro Tyr Phe Arg Gly Asp Ser Arg Phs Phe Gly Lvs Val Cys
20 25 30

gat att aga att gag ctt teh agt gat ggeo act att tta tot tac cas 144
hsp Ile Arg Ile Glu Leu Ser Ser Asp Gly Thr Ile Leu Ser Tyr Gln
35 40 45

aag gte tec ggy coa aabt gat tia tgt ggg geg get tia ast got att 18z
Lys Val Ser Gly Pro Asn Asp Leu Cys Gly Ala Ala Lew Asn Rla Ila
50 55 80

ggt caa acc aga aaa atg sac gas ccg cob acyg cog gaa gaa tat gaa 240
Gly Gln Thrx Axg Lys Melt Rsn Glu Pro Pro Thr Pro Glu Glu Tyr Glu
65 70 75 80

ata ttt aaa agg tec att gta acoe £t 267
Ile Phe Lys Arg Ser Ile Val Thr Phe
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<210> 142
<211l> 8%
<212> PRT

B5

(149)

<213> Actinocbacillus actinomycetemcomitans

<400> 142

Bep Gly &ly Lys
1

Val Lys Pro Tyr
20

Asp Ile Arg Ile
35

Lys Val Ser Gly
50

Gly Gln Thr 2rg
65

Ile Fhe Lys Arg

<210>» 143
<211> &83
<212> DKNA

Ala Gly Ser Aryg
3

Phe Arg Gly Asp

Glu Leu Ser Ser
40

Pro Asn Asp Deu
55

Lys Met Asn Glu
70

Ser Ile Val Thr
85

Tyr

Sex

Z5

Bap

Cys

Pro

Phe

JP 2006-519586 A 2006.8.31

Ala Gly Ile Ile Tyr Lys Ser

10

Arg Fhe

Gly Thr

Gly Ala

Pro Thr
75

<213> BActinobacillus actincmycehemconitans

<220>
<2Z1> (D3

<222>  (1}..(6E8L)

<400> 143

ggt goc tta tat
Gly Ala Leu Tyr
1

tta tcc ace gog
Leu Ber Thr Ala
20

tta atc cte ttt
Leu Ile Leu Phe
35

gge ttt tte att
Gly Phe Phe Ile
50

cea aat acc aaa

ttt gta tte agt
Fhe Val Phe Ser
5

cgc gge ggc tggy
Arg Gly Gly Trp

get tat cgt cgt
Ala Tyr Arg Arg
40

gtg ctt geo ctg
Val DLeu Ala Len
5%

att aaa gas cge

ckg
Leu

att
Ile
25

tat
Tyr

att
Ile

att

atyg ggo
Met Gly

a4
&

gogt ate
Gly Ile

tta teog
Ten Ser

gta aca
val Thr

goo goo

Phe

Tle

Ala
€0

Fro

gtg
Val

cct
Pro

aaa
Lys

acoc
Thr
60

gca

15

Gly Lys Val Cys
30

Leu Ser Tyr Gln
45

Leu Asn Ala Ile

Glu Glu Tyr Glu
80

tte goo agh ttrg
Phe Ala Ser Leu
15

trt git che ctg
Phe Val Leu Leu
30

aam ttec gte geoc
Lys Phe Val Ala
45

gtt goo atg tig
Val Ala Met Leu

gaa tac gac ate

48

23

144

192

2490

10

20

30
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(150)

Pre Asn Thr Lys Tle Lys Glu Erg Ile Rla Ala

ate gee tet tit caa caa aat aac ggt tet ace
Tle Ala Tyr Phe Gln Gln Asn Asn Gly Ser Thr
85 90

ttt gat atg tgg aaa age gtg aty tla atg acg
Phe 2Asp Met Trp Lyes Ser Val Met Leu Met Thr
100 105

tte ggt tgg gge gta caa ggg gic age gaa aama
Fhe Gly Trp Gly Val Gln Gly Val Ser Glu Lys
113 120

gag caz ggt ttg ata age caa tat geo goo geco
Glu Gln Gly Leu Ile Ser Gln Tyr 2la Ala Ala
130 135

aaz caa tat ttt gat gat tta tec ama cge ggo
Asn Gln Tyr Phe Rsp Asp Leu Ser Lys Ary Gly
145 150 155

gee tta ctc gge gta ttt tta gty ccg tig cot
Ala Leu Leu Gly Val Phe Leu Val Pro Leu Arg
le5 170

cte aza agc gte gat tts gas ctg aza cte gt
Leu Lys Ser Val Asp Leu Glu Leu Lys Leu Val
180 185

gtt cat att gtc fecc gtg atg tte tac tgt tte
Val His Ile Val Ser Val Met Phe Tyr Cys Phe
185 200

age cat aac teg ggo aat altlt ttc tat tht ttc
Ser His Asn BSer Gly Asn Ile Phe Tyr Phe Fhe
210 215

tac goc ttg gt
Tyr Ala Leu
225

<210> 144
<21ll> 227
<z212> PRT
213> Actinobacillus actinomycetemcomitans

<400> 144
&ly Ala Len Tyr Phe Val Phe Ser Leu Met Gly
1 5 10

Leuw Ser Thr Ala Arg Gly Gly Trp Ile Gly Ile
24 25

Leu Ile Leu Phe Ala Tyr Arg Arg Tyr Leu Ser
35 40

Ala

toe
Ser

cag
Gln

cgc
Arg

ttt
Fhe
140

gca
Ala

tte
Phe

teg
Ser

ago
Sexn

cog
Pro
220

Val

Pro

Lys

Glu

gtec
Val

gaa
Glu

aaa
Lys
125

aac
Asn

tta
Lel

ttt
Phe

ttg
Leu

caa
Gln
205

gty
Val

Phe

Phe

Lys=
45

Tyr

ggc
Gly

aan
Lys
lig

ctyg

Leu

cag
His

ggt
Gly

ata
Ile

tta
Leu
150

gagc
Gly

att
Ile

Rla

JP 2006-519586 A 2006.8.31

Asp Ile

goc ogh
Ala Arg
35

ceg att
Fro Ile

caa tal
Gln Tyr

gog cac
RAla His

tta cte
Leu Leu
160

cgy cat
Arg His
175

a9t goy
Gly Ala

ttk the
FPhe Phe

gty ttt
Val Fhe

Ser Leu
15

Val Leu Leu

30

Phe Val Ala

288

338

384

432

480

528

576

624

672

883

10

20

30
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Gly

Ero

65

Ile

Phe

Phe

Glu

Asn

145

Ala

Len

Val

Ser

Tyr
225

Phe

Asn

Ala

Asp

Gly

Glin

13¢

Gln

Len

Lys

His

His

210

Ala

<Z210>

<213>
<21Z>
<213>

220>

<z2l>

<222>

<400>

Fhe

Thr

Tyr

Met

Trp

115

Gly

Tyx

Leu

Ser

Ile

195

Aan

Len

145
408
DNA
Aotincbacillus actinomycetemcomitans

cng
{1)..(408}

145

Ile

Lys

Fhe

Trp

100

Gly

Leu

Phe

Gly

Val

180

Val

Ser

Val

Tle

&ln

85

Lys

Val

Ile

Asp

Val

165

Asp

Ser

Gly

Leu

Lys

70

Gln

Ser

Gin

Ser

Asp

150

Fhe

Leu

Val

Asn

Ala Leu
55

Glu Arg

Azn Asn

Val Met

Gly val
Lza

Gln Tyr
135

Leu Ser

Leu Val

Glu Leu

Met Phe

200

Ile Phe
215

Tle
Ile
Gly
Leu
105
Ser
Ala
Lys
Pro
Lys
185
Tjr

Tyr

Val

Ala

Ser

20

Met

Gl

Ala

Arg

Leu

170

Leu

Cys

Phe

(151)

Thr

Ala

75

Thr

Thr

Lys

Ala

Gly

155

Arg

Val

Flie

Phe

Thr

&0

Ala

Ser

Gln

Ary

Phe

140

Ala

Phe

Ser

Sexr

Pro
220

Val

Glu

vVal

Glu

Lys

125

Asn

Leu

Phe

Leu

Gln

205

Val

Ala

Tyx

Gly

Lys

1ia

Leu

His

Gly

Ile

e

180

Gly

Ile

JP 2006-519586 A 2006.8.31

Met Leu

Asp Ile
80

ala Arg
85

Pro Ile

Gln Tyr

Ala His

Leu Leu

160

Arg His

175

Gly Ala

Phe Phe

val Phe

gee gat Lat ggo ate gac tat ggt zac gat tte gha ggt ate att gaa 48

10

20

30
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Ala asp

gga asa
Gly Lys

gge tac
Gly Tyr

tta caa
Leu Gln
50

agy gtg
Gly Val

teca got
Sex Ala

gttt aag
Val Lys

agg act
Axrg Thr

agc acc
Ser Thr
130

<210>

Tyr

ttg
Leu

gt
Arg

gac
Gly

caa
Gln

acy
Thr

gte
Val

cat
His
115

aac
Asn

lag

<2Z11> 138
<212> PRT

<213>

<400>

Lig

Gly

aag
Lys
20

gge
Gly

tat
Tyr

act
Thx

cat
Bis

aat
Asn
100

f=3:1o]
Asn

gotk
Bla

Ile

tta
Leu

aag
Lvs

cac
Brg

got
Ala

aght
Ser
BS

ety
ez

aza
Lys

aca
Thy

Ala Asp Tyr Gly Ile

1

Gly hys Leu Lys

20 -

Giy Tyr Arg Gly
35

Leu Gln Gly Tyr
50

Gly Val Gln Thr

65

g

Asp

asc
Asn

¢ty
Lau

gta
Val

aaa
Lys
70

gat
Bsp

gta
Val

Tttt
Phe

tat
Tyr

Asp

Tyr

aaa
Lys

aac
Rsn

aca
Thr

Tttt
Fhe

acc
Thr

oleted
Pro

gat
Asp

cgt
hryg
135

Tyr

Leun Asn Lys

Lys

Arg

Ala

Leuw Asn

Val Thr

Lys
70

55

Phe

Sly

Loa
Sar

gaa
Glu
49

cca
Pro

gaa
Glu

aaa
Lys

gac
Bsp

gyt
Gly
120

tte
The

Gly

Ser

Glua

Pro

Glu

Asn

acy
Thr
25

aag
Lys

age
Ser

agt
Sexr

&acgc
Asn

ttt
Phe
105

caa
Gln

(152)

Asp
10

thta
Len

goa
Ala

att
Ile

gag
Glu

ggt
Gly
30

gag
Glu

azag
Lys

Fhe

cat
His

cot
Axrg

ctt
Leu

gttt
Val

ata
Ile

cta
Liou

tta
Leu

Actincbacillus actinomycetemcomitans

Asn Asp Phe

10

Thr Leu His

25

Lys

Ber

Ser

Ala

Tie

Arg

Leu

Glu Val

75

Val

gat
Asp

ttg
Leun

cct
Pro
&0

cgt
Arg

ggt
Gly

age
Ser

aga
Arg

Val

Asp

Leau

Pro

B

Arg

Gly

aat
Asn

ggc
Gly
45

tat
Tyxr

aca
Thr

ttt
Phe

ttg
Leu

ggt
Gly
125

Gly

Asn

Gly

45

Tyr

Thr

Ile

aag
Asn
30

agta
Val

gce
Ala

cge
Arg

ggt
Gly

gaa
Glu
110

aat
Asn

Tla

Asn

30

Val

Ala

Brg

Ile
15

goe
Ala

agt
Ser

aaa
Lys

aac
Asn

geg
Ala
o5

tat
Tyr

gta
Val

Ile

15

AEla

ger

Lys

Asn

JP 2006-519586 A 2006.8.31

Glu

[adele]
Ser

tac
Tyr

gkt
Val

tac
Ty
B8O

ggt
Gly

tta
Leu

tat
Tyr

Glu

Ser

Tyx

Vel

Tyr
80

96

144

192

240

2g8

384

10

20

30
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Ser Ala Thy His

Val Lys Val BAsn Teu Val Pro Asp Phe Glu Leu Ser Leu Glu

100

Ser
85

Arg Thr His Asn Lys

115

Ser Thr Asn 3la

130

<210>
<21L1>
<212>
<213>

<220>
<221>
€222>

<4Q0>
atg aaa aaa att ctt acc gea
Met Lys Lys
1

cte
Leu

ggt
Gly

ttt
Phe

aalt
Asn
£5

aza
Lys

tat
Tyxr

gcg
Ala

atg

aca
Thr

gat
Asp

cgt
Arg
50

gec
Bla

ctg
Leu

ccg
Pro

tte
Phe

gto

147
426
DNA

Thr

Asp Thx

Fhe Bsp Gly GIln Lys Leu Arg Gly Asn

Tye

Arg
135

(153)

Lys Asn Gly Lle Gly Phe

12¢

Phe

105

20

Actinobacillus actinomycetemcomitans

Cbs

{1) .. (428}

147

aac
Asn

tat
Tyr
35

tta

Leu

gge
Gly

gag
Glu

caa
Gln

gact
Ala
115

gea

Ile

got
Ala
20

gtg
Val

aaa
Lys

aaa
Lys

aca
Thr

gta
Val
100

tte
Phe

tia

Leu
5

gaa
Glu

the
Phe

ctt
Leu

age
Ser

tcoe
Ser
85

ata
Leu

tge
Cys

gtg

Thr

acc
Thr

ttg
Leu

aaa
Liys

Loy
Trp
70

toc
Ser

anc
Asn

aag
Gly

acc

Als

tig
Leu

gac
Bsp

ggc
Gly
55

tog
Sexr

aaa
Lys

cga
Arg

tta
Leu

aat

ctt
Leu

tet
Ser

[slels}
Pro
40

aas

Lys

ook
Pro

gcy
Bla

aca
Thr

act
Thr
120

cog

tEr
Phe

gat
Asp
z25

cat

His

caa
Gln

gtg
Val

gaa
Glu

gat
Asp
105

ta
Lew

CC&

tgo
Cys
10

ogt
Gly

cas
Gin

tog
Trp

tyc
Cys

ate
Ile
a0

gte
Val

gat
Asp

caa

agt tgt
Ser Cys

tta ceca
Leu Pro

aac aat
Asn Asn

ctg gca
Leu Ala
&0

gaa ogte
Glu val

gaa cgc
Glu Arg

age tge
Ser Cys

aaa aza
Lys Lys

gic aca

125

cte
Lau

coa
Fro

acqg
Thx
45

gac

Asp

agt
Ser

tto
Phe

atk
Ile

aco
Thr
125

teg

JP 2006-519586 A 2006.8.31

Gly Bla Gly

110

att
Ils

caq
Gln

gat
Asp

ggt
Gly

gge
Gly

ttt
Fhe

cCac
Hisg
110

gat
Asp

tat

25

Tyr Leu

Val Tyx

tec
Ser

goa
Ala

ata
Lle

gaa
Glu

gayg
Glu
a5

aat
Asn

tat
Tyx

cat
Pra

get
Ala

caa
Gl

caa
Gln

tge
Cys
20

caa
Gln

atg
et

gatg
¥al

48

26

144

182

440

288

336

384

426

10

20

30
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(154) JP 2006-519586 A 2006.8.31

Met Val Ala Leu Val Thr Asn Pro Pro Gln Val Thr Ser Tyr
130 135 140

<210> l4asg
<211> 14z
<232> PRT
<213> BRActinobacillus actinomycetemcomitans

<400»> 148

Met Lys Lys Tle Leu Thr Bla Leu Phe Cys Ser Cvs Leu Ile Ser Pro
1 ) 10 15

Leu Thr Asn Ala Glu Thr Leu Ser hsp Gly Leu Pro Pro Gln Ala Ala
20 23 30

Gly Asp Tyr Val Phe Leu Asp Pro His Gln Asn Asn Thr 2Asp Tle Gin
35 40 45

Phe Arg Len Lys Leu Lys Gly Lys Gln Trp Leu Ala Asp Gly Ser &in
50 55 &0

Asn BRla Gly Lys Ser Trp Ser Pro Val Cys Glu Val Ser Gly Glu Cys
65 70 75 8¢

Lys Leu Glu Thr Ser Ser Lys Ala Glu Ile Glu Arg Phe Phe Glu Gln
85 Ely; @5

Tyx Pro Gln Val Leu Asn Arg Thr Rsp Val Ser Cys Ile His Asn Met
100 105 110

Ala Phe Ahla Phe (ys Gly Deu Thr Leu Asp Lvs Lys Thr Asp Tyr Val
' 115 1z0 125

Met Val Ala Leu Val Thr 2sn Pro Pro Gln Val Thr Ser Tyr
139 135 140

<210> 1l4g
<211> §79
<212> DNA
<213> BActinobacillus actinomycetemcomitans

<220>
<221> CDS
<222> {1)..(678})

<400> 149

cge cga att att ggo aca acg aca aca gga tat tea cha aty cgo goa 48
Arg arg Ile Ile Gly Thr Thr Thr Thr Gly Tyr Ser Leu Met Arg Ala

1 5 10 15



—m —m —m ~—@ ~@ @ ~@ ™~—@ @ @ @ @ @ @ @ @ ™@ o™@ ™@P & & & & /s /s /s /e /e /e /e /e e /e e e

O

tta
Leu

tta
Lew

cte
Ley

gge
Gly
6%

gca
Ala

gac
Asp

aaa
Lys

gatl
hsp

tat
Tyr
145

ttec
Phe

ate
Ile

tac
Tyr

ctt
Len

thg
Leu
225

thg
Leu

gge
Gly

acc
Thr

teg
Ser

atc
Tle

goo
ala

atc
Ile

tta
Leu
130

ctt
Leu

att
Ile

ggt
Gly

cat
His

tae
Ty
210

ctg
Tau

<210>

<211>

<21z2>

<213>

cot
Pro

ggc
Gly
35

ctt
Leu

cta
Len

gaq
Gly

acc
Thr

att
Ile
115

tta

Leu

cgo
Arg

ace
Thr

tte
Phe

tig
Len
185

cge
Arg

150

226

PRT

ttt
Pha
20

thg
Leu

oo
Ser

ttt
Phe

ogh
Arg

tte
Phe
100

cog
Pro

aac
Bsen

cto
Leu

Lttt
Phe

aca
Thr
180

ggt
Gly

acg
Thr

ckt
Leu

ctag
Leu

ggc
Gly

aac
Amn

acc
Thr

cge
Ar

tta
Ley

cge
Arg

ath
Jle

gge
Gly
165

tta

Leu

aac
Asn

<caa
Gin

cgt
Arg

atyg
Met

tgy
Trp

Lttt
Phe
70

gtg
Val

agta
Val

agc
Ser

ttg
Leu

gcg
Ala
150

tty

Leu

ctyg
Leu

aaa
Lys

ttt
Phe

tta
Leun

atk
Ile

ttt
Fhe

tte
Phe

gcg
Ala

thy
Leu

cot
Pro

gtt
Val
135

coe
Pro

agt
Sex

gog
Ala

the
FPhe

atc
Ile
215

ttt
Phe

tta
Leu
40

cit
Leu

tac
Tyr

agoc
Arg

gca
Ala

gog
Ala
120

gee
Ala

itk
Phe

ttt
TChe

cte
Leu

gge
Gly
200

gaa
Gln

asa
Lys
25

o999
Gly

goc
Ala

Coa
Fro

tac
Tyr

aaa
Lys
105

cty
Leu

gat
RAsp

atc
Ile

att
Tle

tty
Liau
185

goec
Ala

ttt
Phe

(155)

tte
Fhe

goc
Ala

aaa
Lyg

ctg gog tec

Leu

goee
Ala

teo
Ser

ctt
Leu
80

ctg
Leu

cte
Leu

gty
Val

ago
Ser

aat
Asn
170

ctg
Leu

aaa
Lys

att
Ile

Ala

ace
The

goo
Ala
75

gaa
Gl

cgh
Arg

zac
Asn

gac
Asp

goco
Ala
155

gco
Ala

gt
Val

ctt
Len

cayg
Gln

Actincbacillus actinomycetemcomitans

Ser

geo
Ala

age
Ser

aam
Lys

gty
Val

cgt
Arg

acc
Thr
140

ata
Ile

ccy
Fro

ate
Ile

ace
Thr

gcg
ala
220

chg
Leu

agt
Ser
4%

atc
Tl

ata
Val

gty
Val

cag
Gln

tat
Tyr
125

cte
Leu

gty
Val

cte
Leu

ccg
Pro

caa
Gln
205

caa
Gln

cCg
Pro
30

atc
Ile

geo
Ala

[els{4]
Arg

gte
Val

atg
Val
110

cgt.
Arg

gac
Bsp

gty
Val

geg
Ala

acyg
Thr
180

toe

Ser

gcg
Ala

tta
Leu

a9g
Gly

ggt
Gly

gat
Gly

acc
Thr
95

ttt
Phe

aac
Asn

ago
Ser

gttt
Ile

ctyg
Leu
173

att
Ile

age
Arg

gaa
Glu

JP 2006-519586 A 2006.8.31

att
Ile

Tty
Leu

ttao
Ehe

tty
Leu
80

cat
Bis

gac
RSP

age
Ser

cta
Leu

gog
Ala
160

Tttt
Phe

Lttt
Phe

goao
Ala

tta
Leu

g6

144

192

240

288

336

384

432

480

528

376

624

672

679

10

20

30
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<4 00>

150

Arg Axg Ile Tle Gly

1

Leu

Leu

Leu

Gly

Ala

Asp

Lys

Asp

Tyx

145

Fhe

Ile

Tyxn

Leu

Leu
225

Leu

Gly

Sexr

Lle

Ala

Ile

Leu

130

Ten

Gly

Tyxr
210

Leu

Pro

Gly

35

Len

Lev

Gly

Ile
115

Leu

Arg

Thr

Phe

Leu

185

Arg

Pha

20

Leu

Ser

Phe

Ary

Phe

100

Pro

Asn

Leu

Phe

Thr

180

Gly

Thr

3

Leu

Leu

Gly

Asn

The

a5

Arg

Leu

Arg

Ile

Gly

165

Leu

Asn

Gln

Thx

Arg

Met

Trp

FPhe

70

Val

Val

Sex

Leu

Bla

150

Leu

Leu

Lys

Phe

Thr

Leu

Ile

Phe

Phe

Ala

Leu

Pro

Val,

135

Fro

Ser

Ala

Fhe

Ile
215

Thy

Phe

Leu

40

Lew

Tyr

Brg

Ala

Ala

1320

Bla

Phe

Phe

Leu

Gly

200

Glu

Thr

Lys

25

Gly

Ala

Pro

Tyr

Lys

105

Letl

Asp

Ile

Ile

Leu

185

Ala

Phe

(156)

Gly

10

Fhe

Leu

Bla

Ser

Len

20

Leu

Val

Ser

Asn

110

Leu

Lys

Tle

Ty

Ala

Ala

Thy

Ala

7%

Glu

Arg

Asn

Asp

Ala

155

Ala

Val

L

Gln

Ser

Lys

Sexr

Ala

60

Ser

Lys

Val

Brg

Thr

140

Tle

Pro

Ile

Thy

Ala
220

Tew

Leu

Ser

45

Tle

val

Val

Gln

Tyx

125

Len

Val

Leu

Pro

Gln

205

Gln

Met

Pro

Ilie

Rla

Arg

Val

Yal

110

Arg

hsp

val

Ala

Thr

130

Ser

Ala

Arg

Lieu

Gly

Gly

Gly

Thx

25

Fhe

Asn

Ber

Ile

Len

175

Ile

Arg

Glua

JP 2006-519586 A 2006.8.31

Ala

Tie

Ley

?he

Leu

His

Bsp

Sexr

Leu

Ala

160

Fhe

Phe

Ala

Len

10

20

30
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<210>
<Z1li>
<212>
<213>

<Z220>
<221>
222>

<400>

(157)

151
323
DNA
Actinobacillus agtinomycetemcomitans

Cbs
(1}r..4{321)

151

cet toe aaa ttg acyg tia got cti get akh gea
Pro Ser Lys Leu Thr Leu Als Leu Ala Ile Ala

1

5 1Q

aca aat tbta age tabt goco act aac gat act att
Thr Asn Leu Sexr Tyr Ala Thr Asn Asp Thr Ile

20 25

att geo gtg grta caa ace ¢aa tog ggb gaa ate
Ile Alea Val Val Gln Thr Gln Ser Gly Glu Ile

35 40

aac gat att ttg acc tat aaa ggc atlt ceo tat
Aen Asp Ile Leu Thr Tyr Lys Gly Ile Pro Tyx

50

55

£ttt atg cca cca ama ccg gty gag aab tgg caa
Phe Met Pro Pro Lys Pro Val Glu Asn Trp Glo

&5

70 75

Tty act talt gge gat gte tge ceg caa gitg ceg
Leu Thr Tyr Gly Asp Val Cys Pro Gln Val Pro

85 El

tte the tht acc dgga coh gaa atg acyg gam agh
Phe Phe Phe Thr Gly Pre Glu Met Thr Gilu Ser

<210>
<Z11>
<212>
<213>

<400>

100 105

152
107
PRT
Acotinobacillus actinomycetemcomitans

152

Pro Ser Lys Leu Thr Leu Blz Leu Ala Ile Ala

1

5 10

Thr Asn Leu Ser Tyr Ala Thr Asn Asp Thr Ile

20 25

Iie Ala Val Val Gln Thr Gln Ser Gly Glu Iile

35 40

Asn Rsp Ile Leu Thr Tyr Lys Gly ITle Pro Tyr

agt gge
Ser Gly

caa gog
Gin Ala

caa ggt
Gln Gly
45

goe aca
Ala Thr
60

ggg aca
Giy Thr

2ty ggc
Met Gly

ga

Ser Gly

Gln Ala

Gln Giy

45

Ala Thr

tta
Leu

ggc
Gly
30

tat
Ty

goa
Ala

aga
Lys

gge
Gly

Leu

Gly

30

Tyr

Ala

agt
gexr
15

aac

Asn

att
Ile

gaa
Glu

aty
Met

cgt
Arg

Ser

15

Asn

Ile

Glu

JP 2006-519586 A 2006.8.31

gta
val

ggo
Gly

cat
His

cgt
Ary

gog
Ala
20

agt
Ser

Val

Gly

Hig

Arg

48

96

240

288

323

10

20

30
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50

fhe Met Pro Pro Lys Pro Yal Glu Asn Trp Glp Gly Thr Lys Met Ala

65

(158)

55

70 75

Leu Thr Tyr Gly Asp Val Cys Pro Gln Val Pro

85 a0

Phe Phe Phe Thr Gly Pro Glu Met Thr Glu Ser

<210>
<21l
<212>
<213>

220>
<221>
222>

<400

100 105
153
177
DNA
Actinobacillus actinomycetemcomitans

Chs
(1} ..(17%)

153

ggc ggc ggt geo tgg gtt cag gog gat ttyg asg
Gly Gly Gly Ala Trp Val Gin BAla &sp Lew Lys
i

3 10

agg atyg tcg Lttt ggt tea teg gbtg goc gog caa
Brg Met Ser Phe Gly Ser Ser Val Ala Ala Gln

20 25

gtt gat att tac goo gtg tea cbte aaa acce atc
Val Asp Ile Tyr Ala Val Ser Ieu Lys Thr Ile

35 40

gee att gtg zca gat ttt gat att teg cac ctt
Ala Ile Val Thr Asp Phe Bsp Ile Ser His Leu

30

<210>
<Z11>
<Z12>
<213>

<400>

1

55
154
59
EBRT
Actincbacillus actinomycetemcomitans

154

Gly Gly Gly Ala Txp Val Gln Alas Asp Deu Lys
5

10

60

Met Gly Gly Arg Ser

atg tte
Met Phe

aat acc
Asn Thr

caa tgt
Gln Cyg
45

Met Phe

Arg Met Ser Phe Gly Sez Ser Val Ala Ala Gln Asn Thr

20 25

JP 2006-519586 A 2006.8.31

80

95

caa atg cac
Gln Met His
13

ttg asc gtg
Lew Asn Val
30

cag ctg aaa
Gln Leu Lys

Gln Met His
15

Leu Asn Val
30

Val hsp Ile Tyr Ala Val Ser beu Lys Thr Ile Gln Cys Gln Leu Lys
35

409

45

43

96

177

10

20

30
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Ala Ile Val Thr Asp Phe Asp Ile Ser His Leu
55

50

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

<220
<Z21>
<223>

<400>
atg gag zaa
Met Glu Lys

1

aan
Lys

gtg
Val

gty
Val

aat
Asn
€5

atg
Met

gty
Val

gat
Asp

atg
Met

cat
His
145

caa

155
489
DNA

(159)

Rctinckacillus actinomycetemcomitans

CcD3

(1}..{488)

155

aca

Gl Thr

teg
Ser

gtg
Val
50

cat
His

tag
Trp

ttc
FPhe

ccg
Pro

g¢a
Ala
130

tat
Ty

<210>
<21ll>
<212>
<213>

<406>

gaa
Glu
35

tta

e

tat
Tyr

cte
Leu

tte
The

cag
113
ttg

Leu

tog
Ser

156
156
PRT

aza
Tys

gat
Asp
20

atg
Met

ttg
Teun

cag
Gln

ggt
Gly

gat
Asp
100

ata

Ile

cag
Gln

cge
Arg

caa
Gln

aaa
Lys

act
Thxr

ggc
Gly

att
Tle

aaa
Lys
g5

tgo
Cys

aza
Lys

gac
Asp

¢ac
His

acc
Thx

ate
Ils

tta
Leu

gge
Gly

ttt
Fhe
0

cte
Leu

ggt
Gly

tte
Phe

aad
Lys

aat
&sn
150

tea
Sern

cal
Bis

cgt
Arg

tat
Tyr
53

gac
Asp

gco
Ala

age
Sern

acc
Thr

cog
Pra
135

tet
Ser

cgg
Brg

ctg
Leun

cgg
Arg
40c

atg
Tle

caa
Gln

goo
Ala

ace
Thr

goa
Ala
120

cac

His

tte
Phe

gta
Yal

cge
Arg

gat
Asp

gty
Val

caa
Gln

aat
Asn

att
Tle
105

ctt

Leu

tgc
Cys

ctyg
Leu

caa
Gln

gac
Asp

tha
Leu

aktg
Mot

acy
Thx

cte
Len
80

ccyg

Pro

ot
Phe

gaa
Glu

act
Thr

aaa
Lys

gog
Ala

agt
Ser

aac
Asn

cge
Arg
5

gte
Val

ttt
Phe

tge
Cys

gty
val

too
Sexr
155

Actinobaci)lus actinomycetemcomitans

1586

ety
Leu

gca
Ala

tco
Ser

cca
Pro

cac
His

aag
Lys

ate
Ile

tecec
Ser

att
Ile
140

gty
Val

gaa
Glu

caa
Gln

gac
Asp
45

caa
Gln

att
Tle

gac
Asp

att
Ile

ato
Ile
125

ctg
Leu

Tttt
Phe

atg
Met

aga
Ser

aza
Lys

aog
Thr

gga
Gly

teg

Aan

tac
Cys

ttg
Leun
15

ctt
Leu

ggc
Gly

afc
Ser

gaa
Glu

gat
Asp
95

caa

Gln

agth
Ser

ggc
Gly
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aak
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aaa
Lys
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Met

Lys

val

Val

Asn

Met

Val

Asp

Met

Bis
145

Glu

Gln

Ser

Val

50

His

Trp

Phe

Pro

Ala

130

Tvr

<210>
<z1l1>
<212>
<213>

<220>
<221>
<222>

<400>
atyg aca tat

Met
1

tta

Lewu

gca
Bla

Thr

Lys

Thr

Glu

35

Leu

Tyr

Leu

Phe

Gln

115

Leu

Ser

157
340
DNA

Lys

Asp

20

Mel

Leu

Gln

Gly

Bap

100

Ile

Gin

RYg

Thr

Gly

Ile

Lys

85

Cys

Lys

Bsp

His

Thy

Ile

Len

Gly

Phe

Leu

Gly

Phe

Lys

ASD
150

Ser

His

Arg

Tyr

55

Asp

Rla

Bex

Thr

Pro

13z

Sern

Lau

Arg

40

Ile

Gln

Ala

Thr

Ala

120

His

Phie

Val

Arg

25

Asp

Val

Gln

Asn

Ile

105

Leu

Cys

Leu

Gln

10

Asp

Leu

Melt

Thr

Leu

0

Pro

Phe

Glu

Thr

(160)

Lys

Ala

Serxr

hen

Arg

75

Val

Phe

Cys

Val

Ser
155

actinobacillus actinomycetencomitans

cps
(1)..

157

Ty

atg cet
Met Pro

gta
Val

cta
Leu

(338)

coa
Pro

cog
Bro
20

cga
Arg

agt
Gly

cat
Big

aat
Asn

gqga
Gly

gac
Rap

aaa
Lys

aaa
Lys

gta
val

aaa
Lys

qgt
Gly

tat
Tyxr

cca
Pro

ada
Lys

att
Lle
25

geca
Ala

Lot
Cys
10

gaa

Glu

cta
Leu

tta
Phe

ach
Thi

aaa
Lys

Leu

Ala

Ser

FPro
&0

Hisg

Lys

Ile

Sexr

Iie
140

Val

caa
Gln

cat
His

zat
Asn

Zlu

Gln

Asp
45

Gln

Ile

Asp

Ile

Ile
125

Len

aaa
Lys

ctt
Leu

att
ile

Phe

Met
30

Ser

Lys

Thr

Gly

Sexr
110

Aszn

Cys

ate
Ile

gyt
Gly
30

gga
Gly

Ligu
15

Leu

Gly

3er

Glu

Agp
95

Gln

Ser

Gly

att
Ile
15

agt

Ser

ata
Ile

JP

Leu

Asp

Asn

Gly

Lys

80

Thr

Ile

Phe

Gly

aat
Asn

ggt
Gly

gat
Asp
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35 40 45

cta gat tht gat gttt atht caa tca tgg att ggt tat tet got gaa aat 122
Lew Asp Phe Asp Val Ile Gln Ser Trp Ile Gly Tyr Ser Pre Glu Asn
50 55 60

cat aag ttt ttt aat aat gat geca ttg geg ttt cta act aag tac ctg 240
His Lys Phe Phe Asn Asn BAsp Ala Leu Ala Phe Leu Thr Lys Tyr Leu

ttt act ggg aza gag tta gta tat tgt gat cot ceca tat gttt ctt tea 288
Fhe Thr Gly Lys Glu Leu Val Tyr Cys Asp Pre Pro Tyr Val TLeu Ser

act aga aga aga caa aza ata tat aaza tat gaa tac act gat gag cag 33¢
Thy Arg Arg Arg Glu Lys Ile Tyr Lys Tyr Glu Tyr Thr bhsp Glu Gln
100 103 110

cat g 340
His

<Z210> 158
<21i> 113
€212> PRT
<213> BActincbhacillus actinomycetemcomitans

<400> 158

Met Thr Tyr Pro 8ly Gly Lys Gly Lys Cys Phe Gln Lys Ile Ile Asn
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Leun Met

Ala Val

Leu Asp

50

His Lys

65

Phe Thr

Thr Arg

His

Pro

Leu

Phe

Phe

Gly

Arg

Pro

20

Arg

Asp

Phe

Lys

Arg
100

His

Asn

Val

Asn

Glu

85

Gla

Asp

Lys

Ile

Asn

Leu

Lys

Val

Lys

Gin

55

Asp

val

Ile

Tyr

Pro

40

Ser

Ala

Tyr

Tyr

Ile

25

Ala

Trp

Leu

Cys

Lys
105

1e

Glu

Ieu

Ile

Ala

Asp

80

Tvr

Thx

Lys

Gly

Fhe

75

Pro

His

Asn

Tyr

60

Leu

Pro

Tyr

Leu

Ile

45

Sexr

Thr

Tyr

Thr

Gly

30

Gly

Pro

LYS

val

Asp
110

15

Ser

Tle

Glu

TYr

Leu

95
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Asp
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<Z10> 15%
<211i> 771
<212> DNA
<213>

<22Z0>

<221> ChS
<222>» {L)..
<4Q0> 159
ate gac get

Ile Asp Ala
1

caa

Gln

caa
Gln

caa
Gln

tta
Leu
65

gaa
Glu

cta
Leu

tac
Tyr

ctg
Leu

gca
Ala
145

ttg

Leu

teca
Ser

gaa
Gla

age
Sex

att
Ila

caa
Glin

gcg
Ala

aag
Lys

aat
Bsn

ace
Thr

caa
Sin
130

atg
Met

caa
Gln

gac
Asp

att
Ile

cat
His

ate
Tle
35

ggc
Gly

gaa
Glu

tge
Cvs

tot
Ser

acc
Thr
115

ceg
Pro

gat
Aap

atg
Met

ace
Thr

gag
Glu

(W

Ttt
Phe

tyge
Cys
20

ggg
Gly

ttyg
Leu

tit
Phe

ggt
Gly

gaa
Glu
ip0

tat
Tyr

att
Ile

tto
Leun

aaq
Bsn

caa
Gln
180

cga
Arg

tio
Phe

gtt
Val

cgh
Arg

geca
Ala

aac
Asn

gta
Yal
85

ate
Ile

tty
Leu

cog
Pro

gkt
Val

ggt
Gly
165

age

Ser

cac
Bis

tet
Ser

aac
Asn

gaaz
Glu

gtg
val

aat
Asn
70

teot
Ser

acc
Thx

cag
Gln

ctg
Leu

aad
Lys
150

tec

Ser

acy
The

ago
Ser

cge
Axryg

caf
Gin

att
Ile

cgt
AYg
55

caa
Glo

ttt
Phe

goo
Ala

tot
Ser

tat
Tyr
135

tgg
by )

gty
Val

ctg
Leu

ggc
Gly

caa
Gin

att
Ile

ccg
Pro
40

gte
Val

coyg
Pro

gayg
Glu

acg
Thr

tgt
Cys
120

aaz

Lys

cag
Gln

ttg
Len

Tttt
Phe

altt
Ile

aac
Asn

ato
Tle
25

3=
Gln

soo
Thr

gtg
Val

agt
Ser

gaa
Glu
105

tek
Ser

caa
Gln

gaa
Glu

gaa
Glu

aag
Lys
185

cct
Pro

aat
Asn
10

gag
Glu

tit
Phe

tgo
Cys

aac
Asmn

Tttt
Phe
o0

aca
Thr

ceo
Pro

ctg
Len

aat
Asn

caa
Gln
170

cat

His

act
Thr

(162)

Actincbacillus actinomycetemcomitans

caa
Gln

cazd
Gln

gtc
¥zl

coc
Pro

gat
Asp
75

cat
Bis

coe
Pro

cty
Leu

aaa
Lys

tgy
155
cag

Gln

ggt
Gly

tac
Tyxr

ttt
Fhe

tgy
Trp

goc
Rla

gag
Glu
60

goc
Ala

att
Tle

gct
Ala

caa
Gln

aac
Rsn
140

cag
Gln

got
Ala

tac
Ty

tat
Tyx

cac
His

cgt
bry

gaa
Glu
45

caa
Gln

ctit
Leu

gty
Val

tgg
Trp

agc
Ser
125

ata

Ile

gcy
ala

ttg
Leu

cat
Ris

tat
Tyr

ttg
Len

tat
Iyxr
30

cay
Gln

acc
Thxr

caa
Gln

gog
Ala

caa
Gln
110

ggt
Gly

ooy
Pro

tge
Cys

gtg
Val

cta
Lea
196

tta
Leu

gaa
Glu
15

aac
Asn

aaa
Lys

tot
3er

acg
Thr

gaz
Glu
95

ctg
Leu

gaa
Glu

cac
His

gat
Asp

caa
5ln
175

acy
Thr

tac
Tyx
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gat
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Leu
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cag
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Ile

cag
Gln

cgo
Arg
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atc
Ile

tgt
Cys
225

Tttt
Phe

caa
Gin

<210>
<211>
<21Z>
<213>

<400>

ggt
Gly
z1%

aaa

Lys

azd
Lys

195

gga
Gly

aga
Brg

tgt
Cys

160
257
PRT
Motinobacillus actinomycetemcomitans

160

Ile Asp Ala

1

Gln

Sin

Gln

Len

65

Gla

Leu

Tyx

Leu

Ser

Ile

Gln

50

Ala

Tys

Asn

Thx

Gln
130

His

Ile

35

Gly

Giu

Cys

Ser

Thx

115

Pro

aaz
Lys

Zad
Lys

gat
Asp

Phe

Cys

20

Gly

Leu

Phe

Gly

Glu

108

Tyr

Ile

agc Lgt
ser Cys

tgg acg
Trp Thr

230

cat tgt
His Cys

245

Phe

Val

Arg

Ala

Asn

val

85

Ile

Leu

Pro

Ser

Asn

Glu

Val

Asn

70

Sexr

Thr

Gin

Leu

gaa
Glu
215

tia
Leu

cga
ATy

Arg

Gln

Ile

Arg

55

Gln

Phe

Alm

S8er

Tyx
133

200
gcg
RAla

age
Ser

cto
Leu

Gln

Ile

Pro

40

val

Pxo

Glu

Thr

Cys

120

Lys

gag
Glu

cac
His

gt
Val

Asn

Tle

25

Gln

Thr

Val

Ser

Glu

108

Ser

GEln

chg
Lew

coey
Pro

toa
Ser
250

Asn

e

Glu

Fhe

Cys

Asn

Phe

S0

Thr

Pro

Leu

(163)

caa
Gin

ctt
Leu
235

aac
Asn

Gl

Gln

Val

Pxo

Asp

His

Pro

Leu

Lysg

toca
Ser
220

ttt
Fhe

cto
Leu

Phe

Trp

Ala

Glu

60

Rla

lle

Ala

Gin

Asn
140

205
cyc

Brg

gac
Rsp

tca
Ser

His

BRrg

Glu

45

Gln

Leu

Val

Trp

Ser

125

Ile

tgt
Cys

tto
Phe

tgg
Trp

heuw

Tyr

30

Gln

Thr

Gln

Ala

Gln

110

Gly

Pro

ccyd
Pro

tta
Leu

cat
His
255

Glu

1B

Bsr

Lys

Ser

Thr

Glu

Leu

Glu

His
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‘Ala Met

145

Leu Gln

Ser Asp

Glu Ile

Rsp

Met

Thr

Glu
195

Ile Giy Gly

210

Cys Lys
225

Phe Lys

Gln

<210
<211»
<Zla>
<Z13>

<z220>
<221>
<222

<400>

gag geq
Glu Ala
1

ate age
Ile Ser

teoe gge

Arg

Cys

161
330
DMA

Leu

Asn

Gln

130

Axrg

Lys

Lys

ity )

Val

Gly

1g5

Ser

Ser

Trp

His
245

Lys

150

Ser

Thr

Ser

Cys

Thr
230

Trp

Val

Leu

Gly

Glu

215

Leu

Arg

Gln

Leu

Phe

Iie

200

Ala

Ser

Lz

Gla

Glu

Lys

185

Pro

Glu

His

Val

(164)

Bsn Trp Gln Ala

Gln
170

155

Gln

Ala

His Gly Tyr

Thr

Leu

Pro

Ser
250

Tyr

Gln

Leu

235

Asn

Actinobacillus actinomycetemcomitans

Chs
(1)..

161

gat
Asp

cog
Pro

aat

Ser Gly Asn

ey gac
Pro asp
50

aat aag
Asn Lys

35
agt

Ser

aag
Lys

(330}

aaa
Lys

aat
Asn
20

att
Ile

goa
Bla

agt
Ser

ttt
Phe

atoc
ile

gat
Azp

gty
Val

act
Thx

aaa
Iyys

gac
Asp

att
Ile

gcyg
Rla

cty
Leu

atg
Val

atc
Ile

folale)
Pro

gte
Val
55

cog
Pro

gat
Asp

agt
Ser
tag
40

age

Ser

asa
Lys

att
Ile

gcy
Bla
25

gcy
Ala

toc
Ser

aca
Thr

coyg
Pre
10

aca

Thx

oge
Arg

gat
Asp

ttg
Leu

teot
Ber

ooy
Fro

att
Ile

gas
Glu

cog
Pro

Ty

Ser
220

Fhe

Leu

atyg
Met

aag
Lys

goo
Rla

gty
Val
&0

agc
Ser

Leu

fis

Tyx
205

Arg

Asp

Ser

gca
Ala

ctyg
Len

att
Ile

att
ile

gaa
Glu

Cys

val

Leu
150

Leun

Cys

Phe

Trp

aga
Arg

tig
Len
30

gaa

Glu

tta
Leu

ace
Thy

Asp

Glo
175

Thr

Tyr

Pro

Len

His
255

ctg
Leu
i5

gaa

Glu

aac
Aegn

sat
Asn

caa
Gln

JP

Gln
180

Ile

Gln

Brg

Leu

Tyr
240

Trp

aga
Arg

ctt
Leu

oty
Ler

ggce
Gly

age
Ser
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65

ggc atg
Gly Met

agt tta
Ser Leu

<210>
<21l>
<213
<Z13>

<400>
Glu Ala
1

Ile Ser

(165)

70 75

geca att cgt tet gat tta aga ate aat
2la Yle Arg Ser Bsp Leu Arg Ile Asn
85 g0

gat goc tat gge ttg asa ace cat ¢to
Asn BRla Tyr Gly Leu DLys Thr His Leu
LoD 105

162
110
PRT
Actinobacillus zctinomycetemconitans

lg2
Asp Lys Phe Lys Val Bsp Tls Pro Ser
5 10

Pro Asn Ile Asp Ile Ser Als Thr Pro
20 25

Ser Bly Asn Ile Asp Ile Pro Trp Ala Arg Ile

Pro Asp
50

Azn Lys
65

Gly Met

Ser Leu

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

<2Z20>
<221>
<222>

<4400>
gat aag
Asp Lys
1

gag caa

35 40

Ser Ala Val Ala Val Ser Ser Asp Glu
55

Lys Ser Thr Leu Pro Lys Thr Leu Pro
70 15

Ala Ile Arg Ser Asp Leu Arg Ile Asn
85 20

Bsn Rla Tyr Gly Deu Lys Thr His Leu
100 1as

163
625
A
Actinobacillns actinomycetemcomitans

cns
{1)..({624)

163
aca gaa acg aty cza caa aat gas gaa

Thr Glw Thr Met Gln Gln Asn Glu Glu
5 10

aaa cog ate gty cat gaa acc gttt gtg

ate gge gat gat
Ile Gly Asp Bsp
25

cac ggg tig

Hiz Gly Leu
110

Met Ala Arg DLeu
i5

Lys Leu Leu Glu
20

Ala Ile Glu Asn
45

Val Ile Ieu Asn
&g

Ser Glu Thr Gln

Ile Gly Asp Asp
85

His Gly Leu
110

aga atc agcg ccg
Lys Ile Thr Pro
i5

gty aag aaa acc
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Glu

tec
Sex

gog
Ala

ctyg
Leu
65

gti
Val

tta
Leun

cag
Gln

gtg
Val

tta
Len
145

gty
Val

gat
2%:o]

agc
Ser
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Gln

gog
Rla

gge
Gly
50

acc
Thr

gcc
Ala

acg
Thr

aat
Bsn

caa
Gln
1340

ctg

l=u

ttg
Lau

gaa
Glu

goc
Rla

<210>
<zli>
<2la>
<213>

<400>

Lys

tta
Len
35

tat
Tyr

gca
Ala

39S
Gly

gaa
Glu

ttyg
Leu
115

aght
Arg

aec
Thr

gat
Asp

aco
Thzr

att
Ila
195

164
208
PRT
Actinobacillus actinonycetemcomitans

164

Pro
20

ggt
Gly

tat
Tyr

ctt
L

atg
Met

ttt
Phe
100

tec

Ser

tty
Len

gaa
Glu

aac
asn

ctt
Lot
180

aac
AsTL

20

Ile

ttg
Leu

the
Phe

gaa
Glu

ceg
Pro

teo
Ser

gee
Ala

toe
Ser

geg
Ala

gac
Aap
185

toe
Ser

gcec
Ala

5

Val

ctg
Leu

agt
Gly

aac
Asn
70

gat
Asp

caa
Gln

aga
Lys

aat
Asn

gat
Asp
150

gtg
Val

aaa
Lys

gat
Asp

His

gca
Rla

cag
Gln
55

caa
Gln

tit
Fhe

gtg
Val

gaa
Glu

caa
Gln
135

Lttt
FPhe

gat
Asp

gte
Val

tta
Leu

Gly

cti
Leu
40

cta
Leu

tty
Leu

aght
Sex

gca
Ala

cas
Gln
120

oo
Ala

oty
Leu

ace
Thr

goo
Ala

aaa
Lys
200

Thr
25

tta
Leu

cayg
Glin

caa
Gin

goa
Ala

agt
Ier
105

age

Ber

aan
Lys

tta
Leun

agt
Ser

aty
Met
185

cag
G1n

25

Val

att
Ile

gtt
Val

caa
Gln

aag
Glu

gat
Asg

cty
Len

gcg
Ala

aat
Asn

atyg
Val
170

coa
Pro

thg
Leu

10

(166)

Val

gog
Ala

gac
Asp

aaa
Lys
75

aza
Lys

caa
Gin

teg
Ber

gag
Glin

aac
Asn
155

teo
Bexr

caa
Glin

ttg
Teu

Bsp Lys Thr Glu Thr Met Gln Gln Asn Glu Glu
1

Glu Gln Lys Pro Ile Val His Glu Thr Val Val

Val Lys

ttg ggt
Leu Gly
45

gaa ata
Glu Ile
60

ggc act
Gly Thr

zat cag
Asn Gln

atc age
Ile Ser

gca ttg
Ala Leu
125

cag cog
Gln Pro
140

goet ttg
Ala DLeun

ttyg thg
Len Leun

gtg geg
Val Ala

teo ctg
Ser Leu
205

Lys=
30

tta
Leu

cag
Gln

teco
Ser

ctyg
Leu

goa
ala
110

caa
Gln

aat
Asgn

age
Arg

aaa
Lys

cay
Gln
120

aac
Bsn

Thr

ggc
Gly

caa
Glo

gco
Ala

geg
Ala
95

ttyg
Leu

caa
Gln

gac
Asp

aaa
Lys

gtt
Val
175

gty

Val

aat
Asn
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Gly

gge
Gly

aaa
Lys

gat
Asp
3¢

aaa
Lys

aat
Asn

cayg
Gln

tgg
Trp

ctyg
Lau
160

gco

Ala

gt
Arg

gtg g
val

Lys Ile Thr Pro Serx

15

Val Lys Lys Thr Gly

30
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i9z2

240

288
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Ser Ala

Rla Gly
50

Leu Thr
65

Val Ala

Leu Thr

Gln Asn

val Gin
130

Leu Leu
145

val Leu

Asp Glu

Ser Ala

<210>
<Z211>
<212>
<213>

<2Z0>
<221>
<RIZ>

<40Q>

Lt

35

Tyr

Ala

Gly

Glu

Leu
115

Arg

Thr

ABp

Thi

Ile

185

165
684
DNA

Gly

TYL

Leen

Met

Phe

100

ser

Leu

Slu

Asn

Leu

180

Asn

Leu

Phe

Glu

Pro

85

Ser

Ala

Ser

Ala

Asp

165

Ser

Ala

Leu

Gly

Asn

1

Asp

Gln

Tys

Asn

Asp

150

Val

Lys

Asp

Ala

Gln

5B

Gln

Phe

Val

Glu

GIn

135

Phe

Asp

val

Leu

Leu

Leu

Leu

Ser

Ala

Gln

12¢

Ala

Len

Thy

2la

hys
200

Lena

Gln

Gln

Ala

Ser

105

Sar

Lys

Leu

Ser

Met

183

Gln

(167)

Ile

Val

Gln

Glu

90

Asp

Leu

Bla

Asn

Yal

i70

Pro

Leu

Alz
Asp
Lys
75

Lys
Gin
Sox
Glu
Asn
155
Ser

Gin

Leu

Aeotinobacillus actinomycetenmcomitans

cns

{1}..({684)

165

atg acyg atbt tia gtt cto ggt atc aat cac aaa
Met Thr Ile Leu Val Leu Gly Ile Asn His Lys

1

5

10

ttg cgy gas aag gty geg ttt oo gac gaa zag

Ieu Gly
45

Glu Ile
60

Gly Thr

Asn Gln

Ile Ser

Ala Leu

125

Gln Pro

140

Ala Leu

Len Leu

Val Ala

Ser Leu
205

act got
Thr Ala

Len

Gln

Sex

Len

Ala

119

Gln

Aan

Brg

Lys

Gln

190

Agn

teo
Sexr

JP 2006-519586 A 2006.8.31

Gly Gly

Gln Lys

Ala Asp
80

Ala Lys
Y 10

Leu Asn
Gln Gln
Bap Trp
Lys Leu

160 20

Val Ala
175

val Arg

Asn val

30

gty goa 48
Val Ala
15

cge act ttt get ttg 26
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Legu

cgl
Arg

acc
Thr

caa
Gln
65

att
Ile

gaa
Glu

gat
AsSp

goc
Ala

toc
Ser
145

cay
Arg

tat
Tyr

ttg
Lau

cgc
Aryg

aca
Thr
225

Arg

cac
His

tgt
Cys
50

gag
Glu

cat
His

aat
Ben

teg
Sex

Tac
Tyr
130

ggc
Gly

gty
Val

gec
Ala

acg
Thr

cat
His
210

ttg
Len

<210>
<21i>
<zla>

<213>

Glu

att
Ile
35

aat
Asn

acg
Thr

cada
Gln

ctt
Lem

ctg
Leu
115

Ccac
His

gaa
Glu

cge
Arg

goo
Ala

att
Tle
185

ttg
Leun

geg
Ala

166
228
PRT

Lys
20

caa
Gln

cge
Ary

caa
Gln

ota
Leu

cag
Gln
100

att
Ile

atg
Mat

cta
Leu

acc
Thr

tgt
Cys
180

tta

Len

tta
Leu

cgo
Arg

val

caa
Gin

acg
Thx

acc
Thr

gcg
Ala
B5

geg
Kla

tta
Leu

age
Ser

toc
Ser

gaa
Glu
165

agc

Ser

tta
Lau

cgt
Arg

Ala

acy
Thr

gaa
Glu

tgg
Trp
70

ttg
Leu

gcg
Bla

ggc
Gly

gag
Glu

ogt
Arg
150

ace
Thr

cta
Leu

gty
Val

cac
Ois

Fhe

wag
Gln

gtt
Val
55

atec
Ile

gcyg
Ala

aat
Asn

gaa
Glu

cag
Gln
135

tta
Leu

aac
Asn

gca
Ala

ggc
Gly

ggc
Gly
215

Ser

thg
Leu
40

tat
Tyr

aca
Thx

gag
Glu

cat
His

oog
Pro
120

cat
His

ttc
Phe

atc
Ile

oyt
Axrg

goa
Ala
200

gty
Val

Asp
25

geg
Ala

cig
Leu

ctg
Leu

ctg
Leu

tta
Leu
105

cag
Gln

tat
Tyx

caa
Gln

ggc
Gly

cag
Gln
185

ggt
Gly

aaa
Lya

Glu

(168)

Lys

Arg

gaa agt goyg

Glu

cac
His

gcg
Ala

cag
Gln
20

atg
Met

att
Ile

caa
Gln

aaa
Lys

gag
Glu
o

akt
Ile

gaa
Glu

aac
ASn

Ser

aat
Asn

gtg
Val
75

CAaC
His

gaa
Glu

ttg
Len

cag
Gln

ace
Thr
155

agt

Ser

Ttk
Phe

acc
Thr

tta
Leu

RBctinocbacillus actinomycetemcomitans

Ala

aaa
Lys
60

cag
Gln

tgt
Cys

gtg
Val

999
Gly

gaa
Glu
140

tik
Fhe

gcg
Ala

gaa
Glu

att
Ile

Tttt
Phe
220

Thr

gty
Val
45

aga
Ser

tgyg
Trp

gtt
Val

geg
Ala

cag
Gln
125

999
Gly

got
Ala

gtg
Val

teo
Ser

gaa
Glu
205

atc
Tle

Fhe
30

ati
Ile

gtt
Val

tht
Phe

tat
Tyr

tge
Cys
110

gty
Val

caa
Gln

acc
Thr

toc
Ser

ctg
Leu
180

ctg
Len

goo
Ala

Ala

tta
Leu

ocg
Pro

goc
Ala

act
Thir

gt
Gly

aag
Lys

acc
Thx

got
Ala

gtt
Val
175

cot
Aryg

gty
Val

aac
Asn

JP

Leu

too
Ser

cog
Pro

ggc
Gly
BQ

cac
His

tty
Leun

caa
Gln

att
Ile

aza
Lys
160

gcc

Ala

gac
Asp

aac
Az

cgt
Arg
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<400> 166

Met Thr Ile

1

Tezu

Arg

Thr

Gln

65

Ile

Glu

Asp

Ala

Ser

145

Arg

Tyx

Leu

Bryg

Thr
z25

Arg

His

Cys

50

Glo

His

Asn

Ser

Tyr

130

Gly

Val

Ala

Thr

Ris

210

Leu

Glu

Ile

35

Asn

Thr

Gln

Leu

Leun

115

His

Glu

Arg

Ala

Ile

195

Leu

Ala

Lew

Lys

yAY

Gln

Arg

Gln

Leu

Gln

100

Ile

Met

Leu

Thr

Cys

180

Leu

Leu

Arg

Val

Val

Gln

Thr

Thx

Ala

85

Ala

Leu

Ser

Ser

Glu

163

Ser

Leu

BArg

Leu
Ala
Thr
Glu
Trp
74

Leu
Ala
Gly
Glu
Arg
150
Thr
Len

Val

Bis

Gly

Phe

Eln

Val

55

Ile

Ala

Asn

Giu

Gln

135

Leu

Asn

Ala

Gly

Gly
215

Tle

Serxr

Lew

Tyx

Thr

Glu

His

Pro

120

His

Phe

Ile

aArg

.

Ala
200

Val

Asn

Asp

25

Ala

Leu

Leu

Leu

Len

i85

Gin

Tyxr

Gln

Gly

Gln

185

Gly

Lys

His

10

Glu

GIu

His

Ala

Gin

20

Met

Ile

Gln

Lys

Glu

170

Glu

Ren

(169)

Lys

Lys

Ser

Asn

Val

75

His

Glu

Leu

Gln

Thr

15%

Ser

Phe

Thr

Lou

Thxr

Aryg

Ala

Tys

&0

Gln

Cys

vVal

Gly

Glu

140

Phe

Ala

Glu

Ile

Fhe
220

Ala

Thr

Val

Ser

Trp

Val

Ala

Gln

125

Gly

Ala

Val

Ser

Glu

205

Ile

Ser

Phe

30

Ile

Val

Phe

Tyr

Cys

119

val

Gln

Thr

Ser

Len

190

Leu

Ala

Val

15

Ala

Lew

Pro

Ala

Thr

95

Gly

Lys

Thr

Ala

val

175

Arg

Val

B5N

JP 2006-519586 A 2006.8.31
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Lan

Ser

Pro

Gly

B0

Ris

Leu

sin

Ile

Lys

160

Ala

Asp

Asn

BArg
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(170)

<210> 167
<2il> 138
<2%12> DNA
<213> BActincbacillus actinomycetemcomitans

<220>
<221> CD8
<222>  {1)..1138)

<400> 187

atg cge cgt tgg aag oty aaa atc ttc cgc aaa
Met Arg Arg Trp Lys Leu Lys Ile Phe Arg Dys
1 5 10

cge gttt cge ottt teg tic ceca aty cac cga tic
Brg Val Arg Leu Ser Phe Pro Met His Arg Phe
20 25

tta ttht zac ttc gat ctf tgt ata titc cgt cgt
Leu Fhe Asn Phe Asp Leu Cys Ile Phe Arg Brg
35 40

<210> 168
<211> 46
<212> PRT
<213> Actinobacillus actinomycetemcomitans

<400> 168

Met Arg Arg Trp Lys Leu Lys Ile Phe Brg Lys
1 5 1D

Arg Val Arg Leu Ser Phe Pro Met His Arg The
Z0 &5

Leu Phe Asn Phe Asp Leu Cys Ile Phe Arg Avg
35 40

<210> 169

<21i» 1850

<212> DNHA

<213» Actirnobacillus actinomycetencomitans

<220
221> ©pS
<222>  (1)..{(185G}

<400> 169

aty get gat gta tta acce cgt tic aac agt goe
Met Ala Asp Val Leu Thr Arg Phe Asn Sexr Gly
1 5 10

gat ggc ggc att cat cocg cocc gac atg aga too
Bsp Gly Gly Ile His Pro Pro Asp Met Lys Ser
20 23

atg
Met

gty
Val

tta
Leu

Met

Val

Ley

aag
Lys

caa
Gln

aac
Asn

oog
Fro

att
Tle
45

Asn

Pro

Ile
45

ottt
Leun

tee
Ser

JP 2006-519586 A 2006.8.31

cogo ack titg 48
Arg Thr Leu
15

gac ctt aat 96
Asp Leu Asn
30

cgt 138
Arg

Arg Thr Leu
15

Asp Leun Asn
ac

Arg

tgg gaa tte 48
Trp Glu Fhe
15

aac cge gog 96
Asn Arg Ala
30
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20

30
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cclt
Pro

cad
Gl

gt
Val

ccg
Pro

gte
Val

acg
Ala

att
Len

att
Tle
145

tec

Ser

gaa
Glu

gaa
Eiu

aaa
Lys

bty
Teu
225

cog
Pro

ace
Thr

ctg

att
Ile

cac
His
50

Tty
Len

gtt
Val

acc
Thr

gat
Asp

age
Ser
136

goc

Ala

gce
Ala

cat
Pro

att
Ile

gtg
Val
210

gaa
Glu

ace
Thr

gge
Gly

atyg

cgt
Arg
35

goo
Ala

aaa
Lys

cat
Ris

goc
Ala

gga
Gly
115

caa

Gln

agt
Gly

gag
Glu

Lac
Tyr

ate
Ile
195

gty
val

ngc
Arg

aas
Lys

aty
Met

cag

acc

gac
Gly

got
Gly

gog
Ala

cat
His
130

tta
Leu

acg
Thr

ety
Len

aaa
Lys

att
Ile
igo
gaa
Gln

ate
Ile

goo
Ala

tac
Tyr
gag
260

aac

ttg
heu

aca
Thr

caa
Gln

cct
Pro
B5

ccl
Fro

gaﬁ
Asp

cog
Pro

ggt
Gly

cag
Gln

185

ace
Thr

ggc
Gly

gee
Ala

tta
Len

cot
Pro
245

gta
val

atc

cog
Pro

gcg
Ala

cog
Pro
70

act
Thr

tec
Ser

caza
Gln

gaa
Glu

ggc
Gly
150

gtg
val

tgc
Cys

gty
val

gttt
val

cac
His
230

tec
Ser

cot
Pro

dggc

ttg
Leu

ggc
Gly
55

cho
Leu

toa
Ser

ggt
Gly

tygy
Trp

cag
Gln
135

gcg
Alz

AR,
Lys

gac
Asp

cgt
Arg

gaa
Glu

coc
Pro

aat
Asn

acc
Thr

age
Gly

cta
Lgu

cgo
Arg
120

tta
Leu

gta
Val

tta
Leu

gat
Asp

att
Ile
200

gat
Asp

215

gge
Gly

ggc
Gly

agc
Ser

acc

Goc
Ala

gey
2la

goh
Gly

goct

gat
Asp

tta
Leu

cag
Gln

acy
Thr

ceg
Pro
105

gag
Glu

ate
Ile

tte
Phe

oty
Leu

ogeo
Arg
18s

thg

Leu

aat
Aszn

aalc
Asn

gea
Ala

caa
Gln
265

Lttt

aat

(171)

tte

tac

gtt

Asn Phe Tyr Val

ttg
Leu

ggg
Gly

gto
Val
ac

gaa
Giu

cas
Gln

gaa
Glu

cog
Pro

att
Ile
170

tta

Lt

cgo
Arg

aaa
Lys

gat
Asp

aaa
Lys
250

cge
Arg

got

gta
Val

gac
Asp
15

att
Iie

ace
Thi

ace
Thr

aaa
Lys

={alad
Thr
155

att
Ile

atg
Met

tac
Tyr

ooa
Pro

att
Tie
235

cayg
Gln

tee
Ser

att

aaa
Lys
60

gyt
Gly

gat
Asp

tgt
Cys

coy
Fro

att
Ile
140

gey
Ala

aac
ABIL

catl
His

atlt
Ile

asa
Lys
220

gaa
Glu

tta
Leu

teo
Ser

aza

45

tge
Cys

Tty
Leu

gty
Val

gtg
Val

tEg
Leu
125

tat
Tyr

goa
Ala

ggc
Gly

gat
Rsp

tta
Leu
205

geg
Ala

atc
Ile

att
Ile

ggt
Gly

cge

ctt
Leu

ggc
Gly

ocgt
Arg

atyg
Met

cal
His
110

gag
Glu

cag
Gln

aag
Lys

gqeg
Ala

takt
Tyr
1990

oge

Arg

gty
Val

cga
Arg

cas
Gln

atc
Ile
270

goa

cty
Leu

gat
Asp

tog
3er

cot
Pro
55

att
Tle

gat
REp

gcg
Ala

ath
Ile

gaa
Glu
175

gct
Ala

oot
Pro

zaa
Lys

gty
vVal

gty
val
Z55

gge
Gly

gty
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aaa
Lys

cat
His

atg
Leu
30

tat
TYE

aasg
Lys

the
Phe

ggc
Gly

cat
His
160
gt
Cys

gat
ASpR

gag
Glua

oo
Ser

att
Ile
240

cktg
Leu

gty
Val

aty

144

L9z

240

288

338

384

432

480

528

576

624

672

720

768

864
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Leu

gat
Asp

atc
Tle
305

cac
His

ttc
Fhe

ceg
Pro

tac
Tyr

teo
Ser
385

gca
Ala

tagt
Cys

Tta
Leu

cac
His

caa
Gln
465

ogt
Brg

gat
hsp

acg
Thr

Met

gat
Asp
250

goe
ARla

ttg
Leu

atg
Met

aty
Met

goc
Ala
370

gat
Asp

[ss1e}
Aryg

att
Ile

att
Ile

aaa
Lvs
450

goc
Ala

got
Rla

cag
Pro

acy
Thr

Gin
275

gaa
Glu

gat
RAsp

ttg
Leu

ggc
Gly

ace
Thr
355

cog
Pro

goo
Ala

agc
Ser

gaa
Glu

caa
Gln
435

gee

Ala

oot
Arg

gca
Ala

gty
Val

gaa
Glu

Asn

ceg
Pro

aaa
Lys

cgo
Arg

gyt
Gly
340

aaa
Lys

cog
Pro

tyc
Cys

gaa
Glu

tge
Cya
420

tat
Tyr

aaa
Lys

ttg
Leu

gee
Ala

got
Ala
500

get
Ala

Ile

ciy
Leu

gge
Gly

gaa
Glu
325

[slels]
Pro

gty
Val

gsa
Glu

cog
Pro

gat
Asp
405

gge
Gly

the
Phe

ttg
Leu

gaa
Glu

gac
Ala
485

gaoe
Ala

acy
Thr

Gly

att
Iie

aac
Asn
310

acy
Thx

aty
Metl

acc
Thr

gas
Glu

gty
Val
390

cac
KBis

gtg
Val

cgoe
Arg

gcg
Ala

cgy
Arg
470

cgl
Arg

ace
kKla

cag
Gln

Thx

qgag
Glu
295

tat
TYX

ggc
Gly

atg
Met

aac
Asn

gaa
Glu
375

aaa
Lys

gaa
Gin

tac
Cys

cgg
Arg

gaa
Glu
455

gaa

Glu

cgt
Brg

tta
Leu

gca
Ala

Ala
280

cge
Aryg

tagg
T

tat
Tyx

ggc
Gly

tgo
Cys
360

aaa
Lys

cte
Leu

aas
Lys

get
Ala

gaa
Glu
440

gaa
Glu

gaa
Glu

gaa
Glu

gy
&ia

gaa
Glu

Fhe

gko
Val

gog
Ala

caa
Gln

Tttt
Phe
345

ctg
Tan

aat
ABEn

atg
Met

tcy
Ser

tat
Tyr
425

aaa
Lys

got
Ala

cag
Gln

gas
Glu

cge
brg
505

cag
Gln

Ala

gt
Val

oot
Arg

tac
Tyr
330

att
Ile

ttg
Leu

tgt
Cys

coy
Pre

gaa
Glu
410

gtt
Val

get
Ala

aza
Lys

gaa
Glu

ttyg
Len
420

tta

Leu

aaa
Toys

(172)

Ile

acc
Thr

ttt
Phe
315

gac
Asp

ctg
Leu

gocg
Ala

att
Ile

cag
Gln
395

gaa
Gl

tge
Cys

aaa
Lys

ata
Ile

oge
Arg
475

gy
Ala

aga
Lys

acc
Thr

Lys

cto
Leu
300

gga
Gy

gat
Asp

[s]eted
Fro

ccg
Fro

cge
Arg
380

caa
Gln

tat
Tyr

s}
Pro

ate
Ile

cgh
Aryg
460

aag

Lys

caa
Gln

gcyg
Rla

att
Ile

Arg
285

ace

Thr

acy

cgt
Arg

gat
Asp

gat
hep
365

tgt
Cys

ttg
Leu

teeo
Ber

aght
Ser
tgg
445

Tt
Phe

gat
Asp

caa
Glin

aaa
Lys

gl
Val

Bla

gt
Gly

cog
Pro

tte
Phe

tha
Lew
350

cat
His

tot
Ser

tat
Tyr

clc
Ten

cac
Bis
430

gaa
Glu

gaa
Gln

cgo
Arg

aaa
Lys

aaa
Lys
510

gac
Asp

val

gat
Asgp

att
Ile

ccg
Pro
335

aat
Asn

ttt
Phe

goc
Ala

tgy
Trp

zaa
Lys
413

att
Ile

atg
Tle

caz
Gln

tca
Ser

ggc
Gly
495

goc

Ala

gaa
Glu
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Met

aaa
Ly

tat
Tyr
320

gte
Val

gcg
Ala

gaa
Glu

igt
Cys

tit
Fhe
400

gat
Asp

ccg
Pro

aaa
Lys

fetedo]
Arg

cda
Gln
480

gty
val

gaa
Glu

aaa
Lys

960

1008

1056

1104

1152

1200

1248

1296

1344

1382

1440

1484

1536

1584
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ggt
Gly

cgt
Arg
545

ata
Thr

gat
Asp

aaa
Lys

gea
Ala

cog
Pro
625

aaa
Lys

catb
His
530

cgt
Arg

gaa
Gla

aad
Lys

geg
Ala

aaa
Lys
610

cge
Arg

goo
Ala

<210>
<Z1li>
<212>
<2L13>

<400>

515

ateg
Tle

tta
Len

24aa
Lys

aaa
Lys

goo
Ala
595

agt
Sexr

zaa
Lys

caa
Gln

170
650
FRT

cty
Leu

goo
2la

acg
Thr

tet
Ser
580

cag

Gln

geg
Ala

geco
Ala

cgt
Axrg

cet
Pro

cgt
Arg

cta
Leu
565

acc
Thr

caa
Gln

gtc
val

got
Bla

gaa
Glu
645

gac
Asp

cay
Gln
550

gar
Glu

gth
Val

acg
Thr

aat
Asn

gtt
Yal
&30

aac
Agn

520

aac agc gac atc
Asn Ser Asp Ile
535

goy gaa geg goa
Ala Glu Ala Ala

aaa acy chka gam
Tws Thr Leu Glu
576

gac goco gec att
Ala Rla Ala 1le
585

gaa gcc gic gaa
Glu Bla Vsl Glu
£00

att teoe ggt gas
Ile Ber Gly Glu
615

gec goc got att
Ala Ala Ala Ile

acg caa caa gat
Thr Gln Gln Asp
650

(173)

atg
¥et

cac
His
555

azz
Lys

goo
Bla

gca
Ala

aalt
Asn

goo
Ala
635

Actinobacillus actinomycetemcomitans

170

Met Ala Asp Val Leu Thr

i

5

Asp Gly Gly Ile His Fxo

20

Pro Ile Arg Thr Leu Pro

35

Gin His Ala Gly Thy Ala

50

val Leuw Lys Gly Gln Pro

65

70

Arg Phe Asn Ser
10

Fro Asp Met Lys
25

Leu Pro Asp Asn
40

Gly Asn Leu Leu
55

Leu Thr Gln GLly

Gly

Ser

Phe

val

Asp
15

goa
Ala
540
teg
Ser

acc
Thr

cgt
Arg

aac
Asn

gg<
Gly
620

ot
BYY

Lys

Gln

Tyr

Lys

&0

Gly

525

caa
Eln

ccg
Pre

acc
Thxr

gcyg
Ala

gaa
Glu
805

goa

Ala

gocg
Ala

Len

Ser

Val

45

Cys

Ley

cgo
Arg

teg
Ser

gea
Ala

aaa
Lys
580

cot
Pro

gag
Glu

ana
Lys

Trp

Asn

Leu

Gly

Arg

aaa
Lys

cag
Gln

cti
Len
575

geo

REla

gaa
Glu

aac
AREN

Jgcg
Ala

Glu

15

Arg

Leu

Asp

Ser

JP 2006-519586 A 2006.8.31

gcc
Ala

aaa
Lys
560

gag
Glu

aag
Lys

acg
Thr

gat
Asp

aay
Lys
G640

Phe

Ala

Lys

His

Leu

1632

1680

1728

1776

1824

1872

1220

1950

10

20

30



—m —m —m ~—@ ~@ @ ~@ ™~—@ @ @ @ @ @ @ @ @ ™@ o™@ ™@P & & & & /s /s /s /e /e /e /e /e e /e e e

O

Fro

Yal

Ala

Leu

Ile

145

Sar

clu

Glua

Lys

Leu

225

Pro

Thr

Leu

Asp

Ile
305

Val

Thr

Asp

Ser

130

Ala

Ala

Pro

Ile

Val

216

Glu

Thr

Gly

Met

Aap

280

Ala

His

Ala

Gly

115

Gln

Gly

Gla

Tyr

Ile

185

Val

Arg

Lys

Met

Gln

275

Glu

Asp

ala

His

1o

L,

Thx

Lean

Lys

Ilie

180

5l

Ile

Ala

Tyr

Glu

260

Asn

Pro

Lys

Pro

85

Pro

Asp

Pro

Gly

Gln

165

Thx

Gly

Ala

Leu

Pro

245

val

Ile

Leu

Gly

Thr

Ser

Gin

Glu

Gly

150

Val

Cys

Val

Val

His

230

Ser

Pra

&ly

Ile

Asn
310

sSer

Gly

Trp

Gln

135

Ala

Lys

asp

Arg

Glu

215

Gly

Gly

Sex

Thx

Glu

295

Tyr

Gly

Leu

Arg

120

Leu

Val

Leu

Asp

Ile

200

Asp

Ala

Ala

Gly

Ala

280

Arg

Trp

Thr

Fro

105

Glu

Ile

Phe

Leau

Arg

185

Leu

Asn

Asn

Ala

Glin

265

Phe

Val

Ala

Val

S0

Glu

Gln

Glu

Pro

Iile

170

Leu

Arg

Lys

Asp

Lys

250

Arg

Ala

Val

Arg

(174)

Ile

Thr

Thr

Lys

Thr

155

Ile

Met

Tyr

Pro

Ile

235

Gln

Ser

Ile

Thr

Phe
315

RAsp

Cys

Pro

Ile

140

Ala

Asn

Ris

Ile

Lys

220

Glu

Leu

Ser

Lys

Leu

300

Gly

Val

Val

Leu

125

Tyr

Ala

Gly

Asp

Leu

205

Ala

Ile

Ile

Gly

Arg

285

Thr

Thr

Met

His

119

Giu

Gln

Lys

Ala

Tyr

190

Arg

¥al

Arg

Gln

Ile

270

Ala

Gly

Pro

Pro

Ile

ABp

Ala

Ile

Glu

175

Ala

Pro

Lys

Val

Val

255

Gly

Val

Asp

Tle

JP 2006-519586 A 2006.8.31

Tyr

Lys

Pha

Gly

His

160

Cys

Asp

Glu

Ser

ITle

240

heu

val

Met

Lys

TyY
320
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O

His

Phe

Pro

Tyxr

Sexr

385

Ala

Cys

Leu

His

Gln

465

Arg

Rep

Thr

Gly

Aryg

545

The

Leu

Met

Net

Ala

370

Asp

Arg

Ile

Ile

Lys

450

Ala

Ala

Pro

Thr

His

530

Arg

Glu

Let

Gly

Thr

355

Pro

Ala

Ser

Glu

Gln

435

Ala

Arg

ala

YVal

Glu

515

Ile

Leu

Lys

Arg

Gly

340

Lys

Pro

Cys

Glu

Cys

420

Tvxr

Lys

Leu

Ala

kla

500

Ala

Leun

Bla

Thr

Glu

325

Rro

Val

Gla

Pro

Asp

405

Gly

Phe

Len

Glu

Ala

485

bla

Thr

Pro

Arg

Leu

Thy

Met

Thr

Glu

Val

380

His

Val

Brg

Ala

Arg

470

Arg

Rla 1

Gln

Asp

Gln
550

Glu

Gly

Met

Asn

Gilu

375

Lys

Gln

Cys

BYY

Glu

455

Glu

Bre

Ala

Asn

535

Rla

Lye

Tvr

Gly

Cys

360

Lys

Lau

Lys

Ala

Glu

440

Glu

Glu

Glu

Ala

Glu

520

Ser

Glu

Thr

Gin

Phe

245

Leu

Asn

Mel

Ser

Tyxr

425

Lys

Ala

Gln

Glu

Arg

505

Gln

Asp

Ala

Tt

Tyx

330

Ilie

Leun

Cys

Pro

Glu

410

Val

Ala

Lys

Glu

Leu

490

Let

Lys

Ile

Ala

Glu

(175)

Asp

Leu

Ala

ile

Gln

395

Glu

Cys

Lys

Ile

Arg

475

Ala

Thr

Met

His

355

Lys

Asp

Pro

Pro

Aryg

380

Gln

Tyr

Pro

Ile

Axry

460

Lys

Gln

Ala

Ile

Ala

540

Sex

Thr

Arg

Asp

asp

365

Cys

Len

Ser

Ser

Trp

445

Fhe

Asp

Gln

Lys

Val

525

Gln

Pro

Thr

Pha

Leu

350

His

Sex

Tyr

Len

His

430

Glu

Glu

Arg

Lys

Lys

510

Bsp

Aryg

Ser

Ala

Pro

335

Asn

Fhe

Ala

Trp

Ile

Gln

Ser

Gly

485

Ala

Glu

Lys

Gln

Leu

JP 2006-519586 A 2006.8.31

Val

Ala

Glu

Cys

FPhe

400

Aap

Pro

Lys

Arg

Glin

480

val

Glu

Lys

Ala

Lys

580

Glu
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O

Asp

Tys

Ala

Pro

625

Lys

Lys

Ala

Lys

610

rg

Ala

<Z210>
<ZL1>
<gLE>
<213>

<z20>
<221>
222>

<400>
atg aag ttt
Met Lys Fhe

1
act

Thr

gty
val

acc
Thr

gty
Val

gcg
Ala

azat
Asn

tee
Ser

ace
Thr

tta
Len

ckt
Leu

cog
Pra

att
Ile

563

370

(176)

Lys Sex Thr Val Ala Ala Ala Ile Ala Arg Rla

580

Ala Gln Gln Thr

520

Ser

Tys

Gln

71
525
DN

Ala

ola

Arg

Val

Ala

Glu
645

Asn Ile Ser Gly Bla

Val
630

Asn

Glu

615

Ala

Thr

585

Ala Val Glu

800

Rla RAla Ile

Gln Gln Asp

650

Ala

RAsn

Ala
635

Actinchacillius actinomycetemcomitans

CcDs

{1)..{525)

171

gtk

Val

atc
Ile

aat
Asn

teo
Serx

gaa
Glu

gaa
Glu

aaa
Lys

tgg
Trp
20

cce
Pro

cto
Leu

aac
Asn

tig
Leu

age
Ser
100

acy
Thr
5

got
Ala

gac
Asp

gcg
Ala

tgy
Trp

goa
Ala

cta
Leu

cta
Leu

gat
Asp

cat
His

gty
Val

Gaa
Gln
T0

aat

Asn

atyg
Met

ctt
Leu

cgo
Aryg

att
Ile

caa
Gin
55

sax

Lys

tta
Leu

gaa
Glu

qgc
Gly

gtg
val

cat
His
40

cty
Leu

cag
Gin

ceg
Pro

atc
Ile

gcg
Ala

att
Tle
25

ogeo
Arg

gat
Asp

ctyg
Leu

atg
Met

aaa
Lys
105

cte
Leu

ace
Thr

gct
Ala

goa
Ala

aqe
Gly

fslats
Pro

ceyg
Pro

tta
Leu

gat
Asp

gty
Val

acc
Thr

aga
Lys
75

ggt
Gly

gat
Asp

Asn

Glu
605

Lys
580

Pro

Gly Ala Glu

620

Bry

ttyg
Leu

caa
Gln

ata
Ile

2aa
Lys
3]

gac

Rgp

gat
Bsp

gtt
Val

Rla

aga
Ser

ctt
Leu

tta
Len
435

caa
Gln

the
Phe

ttg
Leu

gtt
Val

Lys

gty
Val

gat
Asp
30

cag
Gln

att
Ile

gty
Val

aat
Asn

tte
Fhe
i1l0

JP 2006-519586 A 2006.8.31

Ala Lys

Glu Thr

Asn Asp

ala Lvs
640

ttt tee
FPhe Ser
i5

cga caa
Arg Gln

cac cag
H#is Gln

gcg ggc
ala Gly

cge ctt
Arg Leu

acg gte
Thr Val
95

gtg acc
Val Thr

48

96

144

182

240

288

336
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O

zat tac
Asn Tyr

ceg ghg
Pro Val
130

aaa cte
Lysg Len
145

tta aaa
Lew Lys

<210>
<23i1>
<ZL1Z>
<EI3>

<400>

gcy
Ala
115

att
Ile

asc
Asn

cgo
Arg

172
175
PRT

cog
Pro

geo
Ala

ceg
Pro

aeg
Gly

aszg
Lys

att
Ile

acc
Thr

att
Ile
165

gaa
[eant]

toy
Ser

ctt
Leu
150

gasa
Glu

atg
Het

tta
Leu
135

gee

Ala

att
Ile

att
Ile
120

cge

Arg

gat
Asp

att
Ile

gasa
Glu

age
Ser

gaz
Glu

goo
Ala

(177)

aaa atc age

Lys

Ggc
Gly

agg
Asn

gat
Asp
17Q

Tie

gat
Asp

aat
Asn
155

gtt
Val

Actinobacillusg actinemycetemcomitans

172

Met Lys Phe Lys

1

Thr Ser

Val Thx

Thr Leu
50

Val Leun
65

Ala Pro

Asn Ile

Asn Tyxr

Pxro Val

13¢

Lys Leun

Val

Tlie

35

Asn

Ser

Glu

Glu

Ala

115

Ile

Asn

Trp

20

Ero

Leu

Asn

Teu

Sexr

100

Pro

Ala

Pro

Thr

Ala

Asp

Ala

Trp

Ala

85

Leu

Lys

Ile

Thr

Leu

Aap

His

Val

Gin

70

Asn

Met

Glu

Ber

Leu

Leu

Arg

Ile

Gln

55

Lys

Len

Glu

Met

Lew

135

Ala

Gly

Val

Bis

40

Lou

Gln

Pro

Ile

Ile

120

Rrg

Bep

Ala

Ile

25

Arg

Asp

Leu

Met

Lys

10%

Glu

Sex

Glu

Leu

16

Thr

Bla

Ala

Gly

Exro

g¢

Pro

Lys

Gly

Asn

Lau

Asp

Val

Thr

Lys

75

Gly

Asp

Ile

Bsp

Asn

Ser

RaA
Lys
140

gec
Ala

tit
Phe

Leu

Gln

ile

Lys

€0

Asp

Asp

Val

Ser

Lys

140

Ala

caa
Gin
125

ace
Thr

Tag
Tyr

gat
Asp

Ser

Leu

Leun

45

Gln

Phe

Len

Val

Gln

125

Thr

Tyx

atg
Met

gasz
Glu

azc
Asn

aaa
hys

Val

Bsp

30

Gln

Ile

Val

Asn

Phe

110

Met

Glu

Asn

aac
Asn

caa
Gin

gaa
Glu

aaa
Lys
175

Phe

15

Rrg

His

Ala

Brg

Thy

Val

Asn

Gln

Glu

JP 2006-519586 A 2006.8.31

gty
val

agc
Ser

aqyg
Gly
160

Ser

Gln

Gln

Gly

Len

8o

Val

Thr

Val

Ser

Gly

384

432

480

525

10

20

30



O

—m —m —m ~—@ ~@ @ ~@ ™~—@ @ @ @ @ @ @ @ @ ™@ o™@ ™@P & & & & /s /s /s /e /e /e /e /e e /e e e

(178) JP 2006-519586 A 2006.8.31

145 150 1535 160

Leu Lys Ary Gly Ile Glu Ile Ile BRla Asp Val Phe Asp Dys Lys
165 170 175

<210> 173
<2ii» 391
<212> DNA
<213> Actinckacillus actinomycetemcomitans

<220>
<221> [DS
<222> {1}..(390})

<400> 173

atg geg gag ttg gty tat s=2a ccg ottt gag caa sot gty gaa gea cea 48
Met Ala Giu Leu Val Tyr Lys Fro Leu Glu Gln Pro Val Glu Ala Pro

1 5 10 15

aat ccyg agk cota aaa att gas gog gta aac gas cag tit gog gea aaa 96
Asn Pro Aszn Leu Lys Ile Glu Ala Val Zsn Glu Gln Phe Ala Ala Lys
20 25 30

tac ccg ama caa tti geg tet tgy @aa goc acc gas aaa ggc gac aag 144
Tyr Pro bys Gln Phe Ala Ser Trp Lys Ala Thr Glu Lys Gly Asp Lys
35 40 45

att att tat gea gat gag gaz aabt coa ogt tta ate ata tta tgy qgue Ls2
Ile Ile Tyr Ala Asp Glu Glu Asn Pro BArg Leu Ile Ile Leu Trp Gly
50 55 &0

ggt tat goc tti gog aaa gaa tat aac gea cog cge gga cac att tat 240
Gly Tyr 8la Phe Ala Lys Glu Tyr Asn Ala Pro Arg Gly His Ils Tyr
85 10 75 a0

goo att aaa gabt tta cge aat att tig egt acc gght gog cog aza acc 288
Ala Ile Lys Bsp len Arg Asn Ile Lew Arg Thr Gly Ala Pro Lys Thr
85 90 a5

got aac gac ggt ceoa caa cog atg geg tgt tgg ace tgt aza ggt ceg 336
Ala Agn Asp Gly Pro Giln Pro Met Ala Cys Trp Thr Cys Lys Gly Pro
100 : 105 ile

gat gtg cocg cgh tha ate goo gaa tgg goa gaa gaa gge tat tto aat 384
Asp Val Pro Arg Deu Ile Ala Giu Trp Gly Glu Glu Gly Tyr Phe RAsn
115 120 125

ggt aaa & 331
Gly Lys
13¢

<210> 174
<211> 130
<212> PRT
<213> Bctinecbacillius actinomycetemcomitans

<4Q0» 174
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Met Ala

Asn Pro

TYL Pro

Ile Ile
50

Gly Tyr

Ala Ile

Alz Asn

Asp Val

Gly Lys
130

<210
<211l>
<2iz>
<213>

<220>

Glu Deu

Ash

Lys
35

Tyz

Bla’

Lys

Asp

Pro
1153

175
540
DNA
Actinobacilius actinomycetemcomitans

<221>» CDS

<222>

<40a>
ada goc
Lys Ala
1

gtg tia
Val Leun

aag tal
Lys Tyr

cte ttt
Leu Phe
50

175

atyg
Met

tta
Leu

gty
Val
395

atc
Ile

Leu
20

Gln

Ala

Phe

Asp

Gly
100

arg

cog
Pro

aaa
Lys
20

att
Tle

gac
Asp

Val
5

Lys
Phe
Asp
Rla
Len
Pro

Leu

{1)..1{540)

gca
Ala
5

ggc

Gly

gag
Glu

ace
Thxr

Tyr

Ile

Ala

Glu

Lys

70

Arg

Gln T

Ile

tta
Leu

gaa
Glu

caz
Gln

989
Gly

Lys

Glu

Sexr

Glu
55

Glu

Asn

Ala

qac
Asp

cog
BYo

ata
Leu

atg
Met

Pro

Alz

=D

40

Asn

Tyz

Ile

Met

Glu
120

tta
Teu

Leu

Val

25

Lys

Pro

aAsn

Ala C

105

Trp

aat
Asn

cac
Ris
25

geg
Ala

gat
Bsp

Glu

Asn

Ala

Arg

Ala

Gly

aaa
Lys
1D

cct
Pro

caa
Gln

goyg
Ala

(179)

Gln

Glu

Thr

Leu

Pro
75

Thr

Trp

Glu

gac
Asp

gat
Asp

ggo
GLly

gca
Ala

Pro

Gln

Glu

Ile
60

Arg

Gly

Thr

Glu

ggc
Gly

geg
Ala

att
Tle

ctg
Leu
60

val

Fhe

Lys
45

Ile

Gly

Ala

Cys

Gly
188

aaz
Lys

gaa
Glu

cca
Fro

gea
Ala

Glu

Ala
30

Gly

Lew

His

Pro

Lys
110

Tyr

ateo
Ile

goa
Bla
30

acyg
Thr

aaa
Lys

ala

Ala

Asp

Trp

Ile

Lys
a5

Gly

Phe

caa
Gln
15

cgi
Arg

gaa
Glu

gac
Asp

JP 2006-519586 A 2006.8.31

Fro

Lys

Ly=s

Gly

Tyr
80

Thr

PED

Asn

tat
Tyx

acc
Thr

caa
Gln

aaa
Lys

48

=1

182
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O

atyg
Met
]

att
Iie

gca
Ala

gta
Yal

gac
Asp

goa
Ala
145

cge

Arg

casa
Gln

<Z10>

gat
Asp

tee
Ser

Cac
His

tta
Leu

ggc
Gly
130

aac

Asn

gttt
Val

tte
Phe

<ZL11>

<212>
<213>

<40G>

gcg
Ala

aac
Asn

ggc
Gly

cas
Gln
118

geg
Ala

uge
Gly

gty
Val

tta
Leu

17a
180
PRT
Eotinobacillus actinemycetemconitans

178

tgg
Trp

zac
Asn

aaa
Lys
1iag0

cta
Leau

act
Thr

ara
Lys

cgo
Arg

aaa
Lys
180

=3
Leu

gac
Asp
85

aaa
Lys

ato
Ile

caa
Gln

ccy
Pro

att
Ile
18%

Lys Ala Met Pro Rla

1

5

tec
Ser
70

ggc
Gly

tta
Leu

aag
Lys

gt
Gly

got
Ala
150

cgt
Pro

agc
Ser

atg
Met

cag
Pro

aaa
Lys

aaa
Lys
135

aro

Thr

tat
Tvr

tet zaa
Ser Lys

gog atg
Ala Met

att tto
Ile Phe
105

ggc gac
Gly Asp
12¢

geg att
Ala Tle

gaa gge
Glu Gly

gt ggc
Val Gly

Len Asp Leun Asn

Val Leu Lew Lys Gly 68lu Pro Gly His

20

Lys Tyr Val Ile Glu
35

Leu Phe Ile Asp Thx

50

Met Asp Ala Trp Leu

65

25

Gln Leu Asn Ala

40

Gly Met Trp Asp

55

Ser Ser Ser Lys

70

goo
Ala

gge
Gly
90

ggg
Gly

att
Ile

gty
val

ace
Thx

gta
Val
170

Lys

10

Bra

Gln

Ala

Ala

(180)

aat
Asn
75

gca
Ala

gta
Val

gca
Ala

gat
Asp

aga
Lys
155

gat
Asp

Asp

Asp

Gly

Ala

Asn
75

gac
Asp

ttg
Leuw

gat
Asp

ggt
Gly

tta
Leun
140

tag
Trp

aaa
Lys

Gly

Ala

Tie

Leu

&0

Asp

att
Ile

gaa,
Glu

gcyg
Ala

ace
Thr
125

tee

Sex

gag
Glu

gac
Asp

Lys

Glu

Fro

45

Ala

Ile

gaa
Glu

goa
Ala

ttg
Leu
110

gta
Val

aac
Asn

ctt
Leu

aac
AsD,

Iie

Rla

30

Thr

Ly&

Glu

gtc
Val

ace
Thr
85

ool

Ero

tty
Leu

aac
Asn

aaa
Lvs

Tty
Leu
175

Gln

Arg

Glu

asp

Val
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att
Ile
30

aaa
Lvs

gaa
Glu

aal
Asn

ctg
Leu

gat
Asp
160

tet
Ser

Tyx

Thr

Gln

Lys

Tle
80

240

336

384

432

528

540
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Ile

Ala

Val

Asp

Ala

145

Arg

Gln

Ser

His

Leuw

Gly

130

Asn

Val

Phe

<210
<Z11>
<212>

<213>

<220>
<221
<228

<400>
atg geca gga

Met
1

gag
Elu

aac
Asn

aaa
Lys

gty
Val
65

att
Ile

Ala

tce
Ser

atg
Met

cco
Pro

cag
Gln

gge
Gly

Asn

Gly

Gin

115

Ala

Gly

Val

Leu

177
1071
DNER
Actinobacillius actinomycetencomitans

CDS
(1) .. (Lo71)

1

Gly

cac
His

gca
ala
35

ggc
Gly

att
Ile

ata
Ile

Asn

Lys
100

Tz

Thr

Lys

Rrg

Lys
180

aat
Asn

ggc
Gly
20

tta

Leu

acec
Thx

tra
Leu

ate
Tle

Asp Gly Met Bla

83

Lys

Tle

Gln

Pro

Tle
165

aco
Thr

att
Tle

tcg
Ser

teg
Ser

teo
Ser

att
Ile
BS

Tienz

Liys

Gly

BAla
150

Pro

atg
Ile

geo
Ala

gaa
Glu

age
Arg

g9t
Gly
70

aag
Lys

Pra

Lys

Lys
135

Thr

Tyx

gga
Gly

ttyg
Len

geyg
Ala

tat
Tyr
55

gte
Val

aac
Asn

Ile

Gly
1lzo0

Ala

Glu

Val

caa
Gin

ggt
Gly

gat
Asp
40

aac
Thr

kit
Phe

ggc
Gly

Met

Phe
103

asp

Ile

Gly

Gly

tta
Len

tge
Cys
25

att
Ile

AT
Thr

gaa
Glu

gat
Asp

(181)

Gly Ala Leuw

90

Gly val

Ile Rlz

Val

Asp

Thr Lys

155

Asp

Gly

Leu

14¢

Trp

Val Rsp Lys

170

ttt
Phe
10

att
Ile

caa
Gln

cog
Pro

gga
Gly

caa
Gin

cgao
Arg

gtg
Val

cog
Pro

cge
Arg

aaa
Lys
75

cge
Arg

gte
Val

gac
Asp

gat
Asp

cgo
Arg
[

ACC

Thr

teg
Ser

Glu

Ala

Thx
125

Ser

Glu

Bgp

acc
Thr

agc
Gly

ttg
Leu
a5

gaa
Gla

ace
Thx

cag
Gln

Ala

Leu
110

Val I

Asn

Leu

Asn

acg
Thr

gta
Val

gat
Asp

gac
ASP

ggc
Gly

gac
Asp

Thr
95

Fro

Asn

Lys

Leu
173

tte
Phe
15

cog
Pro

cyt
Arg

gat
Asp

aie
Thr

tat
Tyzr
25
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Lys

Giu

Asn

Lel

AEp
160

Ser

gge
Gly

[sleled
Pro

cgt
Arg

gaa
Glu

agt
Ser

ggo
Gly

48

96

144

240

288
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gas
Giu

caa
Gln

age
Arg

tta
Len
145

ggc
Gly

gasa
Glu

aza
Lys

ggt
Gly

gaa
Glu
223

age
Ser

gta
Val

ttt
Phe

caa
Gln

att
Ile
305

act
Thy

att
ile

=t
Lys

gaa
Glu
120

cgeo
Arg

gat
Rsp

gta
Val

tte
Phe

got
Ala
210

ceg
Pre

att
Ile

gaa
Glu

ckt
Leu

cog
Pro
290

ceg

Pro

aaa
Lys

aaa
Lys

tac
Tyx
ils

act
Thx

gaa
Glu

gte
Val

aat
Asn

gat
Asp
185

aaa
Liys

gty
Val

aat
Asn

caa
Gin

tec
Ser
275

att
Ile

g99
Gly

agt
Gly

gat
Asp
100

ggc
Gly

goo
ala

caa
Gln

aaa
Lys

agc
Sar
180

gaa
Glu

ttg
Leu

ttt
Fhe

geg
Ala

zaa
Lys
280

azc
Asn

ato
Ile

cge
Arg

cgc
Arg

cgc
Arg

att
Ile

atg
Met

tte
Phe

att
Il=
165

aat
Asn

tta
Leu

ace
Thr

gat
Rap

gta
Val
245

ggt
Giy

tat
Tyr

gec
Ala

teg
Sex

cac
His
325

tteo
Fhe

cgt
Brg

cge
Arg

ggc
Gly
150

gog
Ala

ctg
Leu

at¥
Ile

gtg
Vel

cgt
Axg
230

aaa
Lys

agc
Ser

goo
Ala

acy
Thr

gty
Val
3ie

gat
Asp

cgt
Arg

gat
Asp

gtg
val
135

att
Ile

ccg
Pro

ttt
Fhe

cgt
Arg

gtg
V¥al
215

ttg
Leu

g9
Gly

odaa
Gln

gyc
Gly

att
Ile
285

azt
Asn

cot
Pro

ceg
Pro

tat
Tyx
120

geg
Ala

gaa
Glu

aaa
Gln

tte
EBhe

gat
Asp
200

gcg
Ala

gat
Asp

gty
Val

cat
His

g9y
Gly
280

gece

Ala

cto
Len

tgt
Cys

gga
Gly
103

age
Aryg

gcg
Als

gty
Val

tac
Ser

tge
Cys
185

ctg
Leu

gaa
Glu

geg
Ala

gaa
Glu

oyt
Arg
265

att
Ile

cte
Leu

gac
Asp

gte
val

cat
His

gy
Gly

gat
Gly

cgt
Arg

gty
Yal
179

cCcC
Pro

aza
Lys

aac
Asn

gat
Bsp

att
Ile
250

gac
Asp

ttg
Leu

ELE]
Lys

aat
Asn

gge
Gly
330

(182)

gos
Ala

gyo
Gly

geo
Ala

ggt
Gly
155

gaa
Glu

gat
Asp

aaa
Lys

gta
Val

tta
Leu
235

ggt
Gly

gaa
Glu

ggc
Gly

coc
Pro

gaa
Glu
315

atc
Tle

gat
Asp

ggt
Gly

atc
ile
140

tte
Phie

cat
His

aaa
TLys

caa
Gln

CCC
Pro
220

goo
Ala

gac
Asp

atg
Met

ggc
Gly

act
Thr
300

Lot

Ser

cge
Arg

ttt
Phe

cgt
Axg
125

gcg
Ala

tta
Len

att
Ile

agt
Ser

ggg
Gly
205

gte
Val

cac
His

ggt
Gly

atg
Ile

ate
Tle
285

toa

Ser

gtc
Val

goo
Ala

act
Thr
110

tct
Ser

aaa
Lys

aga
Ser

gat
pa¥:7el

geg
Ala
190

gak
Asp

99
Cly

gaa
Ala

tie
Phe

cog
Fro
270

agt

Ser

aqc
Ser

gaa
Glu

gty
Val

tat
Ty

tee
Ger

aaa
Lys

caa
Gln

togg
Trp
175

gty
val

toct
Ser

thty
Leu

tta
Leu

gct
Ala
255

caa
Gln

toa
Ber

att
Tle

gtt
Val

ooy
Pro
335
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caa
Gln

goo
Ala

tat
Tyr

atc
Ile
160

gca
Ala

gaa
Glu

atoc
Ile

ggc
Gly

atg
Met
240

gtg
Val

gga
Gly

gga
Gly

ace
Thr

gtt
val
320

att
Ile
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480

376

624

tae

768

864

g12

860

1008
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gog
Ala

aaa
Lys

gaa
Glu

geg
als

<210
<2il>
<212>
<213>

<400>

gct
Ala

cag
Gin
355

178
3537
PRT

(183)

JP 2006-519586 A 2006.8.31

atg acg geg att ghta tbg ttg gat cat ttg ttg cgt tit
Met Thr Ala Ile Val Leu Leu Asp His Leu Leu Axrg Phe

340

tgc

cga

Cys Arg

345

Actincbacillus actinomycetemcomitans

178

HMet Ala Gly Asn

1

Glu

Asn

Lys

Val

65

Ile

Glu

Gln

Arg

Leu

145

Glu

Met

Pro

Gln

Gly

Ile

Lys

Glu

130

hrg

Asp

Val

Ais

Ala

Gly

lle

Ile

Lys

e

115

Thz

Glu

Val

Bsn

Gly

Leu

Thr

Len

Ile

Asp

100

Gly

Ala

Gln

lys

Ser

Thx

Ile

Sex

Ser

Ser

Ile

35

Arg

Ile

Met

Phe

Ile

165

Asn

Il

Ala

Glu

Brg

Gly

70

Lys

Phe

Arg

Arg

Gly

150

Ala

Leu

Gly

Leu

Ala

Tyr

55

Val

Asn

Arg

Asp

Val

133

Ile

Pro

Phe

Glo

Gly

ABD

Thr

Phe

Gly

Pro

Tyr

120

Ala

Glu

Gln

Phe

Leu

Cys

25

Ile

Thr

Glu

Asp

Gly

105

Aryg

Ala

Val

Ser

Cys

Phe

Ile

Gin

Bro

GLy

Gln

90

His

Gly

Gly

Arg

Yal

170

Fro

Rrg

Val

Prao

Axg

Lys

75

Arg

Ala

Gly

Ala

Gly

155

Glu

Asp

Val

Bap

Asp

Ary

6h

Thr

3er

Asp

Gly

Ile

140

Phe

His

Lys

Thx

Gly

Leu

45

Glu

Thx

Gin

Phe

Arg

125

Ala

Leu

Il=

Ser

350

Thr

Val

30

Bep

Asp

Gly

Asp

Thr

110

Ser

Lya

Sexr

Bsp

Ria

Fhe

15

Pro

Arg

AsSp

Thy

Tyr

95

Tyr

Sex

Lys

Gin

TR

175

Val

Gly

Pro

Aryg

Glu

Ser

;]

Gly

Gln

Ala

Tyr

Ile

160

Rla

Glu

1056

1071
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Lys

Gly

Glu

225

Sexr

Val

Fhe

Gln

Ile

305

Thr

Ala

Lys

Phe

Ala

210

Pro

Ile

Glu

Leu

Pro

290

Pro

Lys

Giu

bla

<210>
<Z211>
<212>
<213>

<220>
<221>
<222>

<400>
gac ote ttg gtg gat tee tac gtg azs
Asp Leu Leu Val Asp Ser Tyr Val Lys

1

Bep

195

Lys

Val

Asn

Gln

Ser

275

Ile

Gly

Gly

Ala

Gin

385

178
633
DNA

Ectin

CDs
(1)-.

179

Glu

Lan

Phe

Bla

Lys

260

Aan

Ile

Arg

Ary

Wet

340

Cys

Leu

Thr

Asp

Val

245

Gly

Tyy

Ala

Ser

Bis

325

Thx

By

Ile

Val

Arg

230

Lys

Ser

Ala

Thr

Val

310

Asp

BTg

val

215

Leu

Gly

Gln

Gly

Ile

285

Asn

Pro

Ile

Asp

200

Ala

Asp

Val

His

Gly

280

Ala

Leu

Cys

Val

185

Len

Glu

Ala

Giu

Rrg

2565

Ile

Leu

ABp

val

Leu
345

Lys

Agn

Asp

Ile

250

Asp

Leun

Tys

Asn

Leu

(184)

Lys

Val

Leu

235

Gy

Glu

Gly

Pro

Glu

315

Tle

Bep

obacillus actinomycetemcomitans

(633}

5

Gln

Pro

220

ala

Rsp

Met

Gly

Thr

300

Sexr

Axg

Ris

Gly

205

Val

His

Cly

Ile

ile

2852

Ser

Val

Ala

Leu

120

Bep

Gly

Ala

Fhe

Pro

270

Ser

Sex

Glu

val

Leu
350

tgg cgt atc aat gat
Trp Arg Tle Bsn Asp

10

Ser

Len

Leu

ala

255

Gln

Sexr

Ile

Val

Fro

333

Broy

tta
Len
15
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Tie

Gly

Met

240

Val

Gly

Gly

Thr

Val

320

Il=

Phe

agt 48
Gly
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cgt
Arg

tta
Leu

cge
Arg

ggc
Gly
55

99d
Gly

gaa
Giu

gta
Val

cag
Gln

aaa
Lys
145

atc
Ile

cgt
Arg

ttg
Leun

agt
Ser

tke
Fhe

tta
Lau

ace
Thr
50

acyg
Thr

att
Ile

gty
Val

goco
Ala

gcg
Ala
130

acc
Thr

ttt
FPhe

age
Ser

act
Ile

aaa
Lys
210

<210>
<21i>
<212>
<213>

<4G0>

tto
Phe

cgt
Arg
35

att
Ile

aaa
Lys

gas
Glu

tot
Ser

cgl
Arg
115

gat
Asp

gca
Ala

gca
Ala

ctg
Leu

tta
Ley
195

taa

180
216
PRT

acc
Thxr
20

cgt
Arg

aaa
Lys

aaa
Lys

gty
Val

tee
sar
109

gaa
Glu

gta
val

cag
Gln

gat
Bsp

aaa
Lys
180Q

aaa
Lys

acg
Thr

aaa
Lys

gac
Asp

geg
ala

cte
Leu

too
Ser

cal
His

gat
Asp

gaa
Glu

geo
Ala
185

goo
Ala

cog
Pro

ace
Thr

gte
Val

atgo
Ile

cte
Leu
0

gac
Asp

att
Ile

cge
Arg

cgt
Arg

tta
Leu
150

tti
Phe

tat
Tyr

gac
Asp

g9t
Gly

aat
Aan

ghi
Val
55

aac
2sn

gta
Val

tac
TYE

toct
Ser

aaa
hys
135

cge

Arg

ggt
Gly

gaa
Glu

agt
Ser

ggt
Gly

gac
Asp
40

teo
Ser

agt
Ser

[=11)
Arg

cag
Gln

caa
Gln
120

gte
Val

ggt
Gly

aaa
Lys

age
Ser

gac
Asp
200

ggc
Gly
285

cgt
Arg

ggt
Gly

g9g
Gly

att
Ile

cgt
Arg
105

ggt
Gly

ace
Thr

gac
Asp

gag
Glu

agc
Ser
185

tte
FPhe

gat
Asp

ttg
Leu

aca
Thr

caa
Gln

aaa
Lys
20

atg
Met

asa
Lys

tta
Leu

ggc
Ely

cck
Pro
179

tte
Phe

tte
Phe

(185)

tat
Tyr

cgt
Rrg

cga
Arg

gac
nap
75

caa
GIn

cga
Arg

gaa
Glu

att
Tle

gac
Asp
155

gaa

Glu

goc
Ala

cgt
Arg

Actinobacillus actincmycetemcomltans

180

gca
Ala

toe
Ser

ggc
Gly
&0

agc
Seyr

att
Ile

goo
Ala

aaa
Lys

atc
Ile
140

gcyg
Ala

ttt
Phe

gac
Asp

tit
Fhe

caa
Gln

gaa
Glu
45

gaa
Glu

acc
Thr

azq
Asn,

gaa
Glu

gcg
Ala
125

goo
Ala

Elels
Thr

tac
Tyr

teg
Ser

atg
Mat
205

goa
Ala
3p

atc
Tle

ctec
Leu

gco
Ala

ttg
Leu

cgg
Arg
110

gca
Ala

aat
Agn

goa
Ala

ago
Ser

gac
Asp
190

caz
Gln

goe
Ala

ggt
Gly

atyg
Met

gaa
Glu

cog
Pro
95

gat
Asp

[ A
Phe

gcg
Ala

geo
ARla

tte
Phe
175

aat
Asn

taa
Ser
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aac
Asn

teo
Ser

gta
Val

chy
Leuw
80

gat
Asp

gcyg
Ala

att
Ile

gaa
Glu

aaa
Lys
160

att
Ile

ttg
Ten

cca
Pro

Asp Leu Leu Val Asp Ser Tyr Val Lys Trp Arg Ile Asn Asp Leu Gly

96

144

192

240

288

336

384

432

450

528

576

524
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Arg

Leun

Arg

Gly

65

GLy

Glu

val

Gln

Lys

145

Iie

Arg

Leu

Ser

Phe

Leu

Thr

50

Ile

Val

&la

Ala

130

Thr

FPhe

Ser

I1e

Lys
210

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

<220>

FPhe

Arg

Tle

Lys

Glu

Ser

Arg

115

Asp

Bla

Ala

Leu

Leu

195

181
582

DNA
Actinobacillus actinomycetemcomitans

Thx

20

Arg

Lys

Lys

Val

Ser

100

Val

Gln

Asp

Lys

1890

Lys

Thr

Lys

Asp

Bla

Leu

85

Ser

His

Asp

Glu

Ala

165

Ala

Prao

Thr

Val

Ile

Len

70

Asp

Ile

Arg

Arg

Leu

150

Phe

Tyr

Asp

Gly

Asn

Val

Asn

Val

Tyr

Ser

Lys

135

Bryg

Gly

Glu

Ser

Gly

Asp

L

Sar

Ser

Arg

Gl

dln

120

val

Gly

LYs

Ser

Asp
200

Gly

25

Arg

Gly

Gly

Tle

hrg

105

Sly

Thz

Asp

Glu

Ser

185

Phe

(186)

10

Bsp

Leu

Thr

Gln

Lys

o0

Met

Lys

Leun

Gly

Fro

170

Phe

Phe

Tyr

Arg

Arg

Bap

75

Gln

Ry

Glua

Ile

RED

155

Gla

Ala

Arg

Ala

Serx

Gly

&0

Sexr

Ile

Ala

Tys

Ile

1490

Ala

Phe

Asp

Phe

Gln

Glu

45

Glu

Thx

Asn

Glu

Blg

125

Ala

Thr

Ty

Sex

Met
205

Ala

3¢

Tle

Leu

Ala

Leu

Arg

110

Bla

Asn

Ala

Sex

bhsp

180

Gln

15

Ala

Gly

Met

Glu

Pro

25

Asp

Phe

Ala

hla

Phe

175

Asn

Sexr
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Ban

ey

val

Lew

80

Asp

Ala

Ile

Glu

Iys

160

Ile

Leu

Pro
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<221»> DS
<222>

<400>» 181
atg atc gac
Met Ile Asp

1

gaa
Glu

gca
Ala

ctyg
Ley

cag
Gln
65

cto
Lew

att
Ile

atg
Met

gac
ASp

cgo
Arg
145

gac

Aap

aas
Lys

ctyg
Leu

ggc
Gly

tia
Leu

tte
Phe
50

ttg
Leu

aac
Asn

aac
Asn

acg
Ala

ace
Thr
13¢

tta

Leu

aaa
Lys

gce
Ala

gty
Val

<210>
<211>
<212>
<213

agt
Ser

age
Ser
35

aac
Asn

Tttt
Phe

gca
Ala

ggt
Gly

tte
Phe
115

aza
Lys

gga
Gly

atg
HMat

aca
Thr

18z
194
PRT

aac
Rsn

tto
Phe
20

cat
Ris

cge
Brg

caa
Gln

tta
Leu

aac
Asn
100

gcg
Ala

titt
Phe

teg
Ser

caa
Gln

cog
Pro
180

(1}..(382)

atg
Ile
5

acec
Tha

tee
Ser

acc
Thr

aat
Asn

agc
Ser

gat
Asp

gaa
Glu

gtg
Val

gac
AsSp

atg
Met
165

aag
Tiys

zac
Asn

zaa
Lys

att
Ile

aca
The

cte
Lau
0

acc
Thr

cak
His

caa
Gln

gat
Aap

gtg
Val
150

geg
Ala

aaa
Lys

gaa
Glu

goo
Ala

cge
Arg

cge
arg
55

ttg
Leu

ttt
Fhe

gtt
Val

tac
Tyx

atc
Ile
135

gca

Ala

gty
VYal

gta
val

ctt
Lau

goo
Ala

aag
Iys
40

age
Ser

cey
Pro

cgo
Axrg

tEt
Phe

coc
Pra
120

gkg
val

caa
Gln

gta
Val

gaa
Glu

cga
Arag

goa
Ala
25

ctyg
Leu

att
Tle

ttyg
Leu

aac
Asn

tta
Leu
105

gaa
Glu

geyg
Ala

gat
Bsp

gge
Gly

gac
AsSp
185

aca
Thr
10

ft-x-4

Lys

gaa
Glu

goo
Ala

Tttt
Fhe

acg
Thr
80

tee
Ser

atg
Met

agg
Gly

aty
et

acy

(187)

ttt
Phe

tta
Leu

gae
Glu

ace
Thx

gaa
Glu
75

ttg
Leu

att
Ile

gaa
Blu

cgy
Arg

ate
Ile
15%

coa

Ero

ggc
Gly

Bectincbacillus actinomycetemcomitans

atc
Iie

aac
Bsn

cag
Glo

acg
Thr

agt
Ser

aaa
Lys

ttg
Leu

ttg
reu

ttt
Phe
140

gee

Ala

gay
Glun

gaa
Glu

acc
Thx

gt
Val

cto
Leu
45

gag
Glu

att
Ile

993
Gly

tgyg
Trp

gaa
Glu
125

gakt
Bsp

gtg
Val

taE
Tyx

cac
His

geyg
BAla

toc
Ser
30

aac
Asn

gog
Ala

gas
Glu

Baa
Lys

gat
Asp
110

thg
Lau

gcg
Ala

aga
Arg

tte
FPhe

gag
Glu
190

gcg
Ala
15

ace
Thr

atc
Ile

ggc
Gly

gat
Asp

tta
Leu
95

aaq
Lys

ace
The

ggt
Gly

tta
Len

geo
Ala
175

tagc
Cys

JP 2006-519586 A 2006.8.31

caa
Gln

tec
Ser

aas
Lys

gag
Glu

aat
Asn
80

tge
Cys

titg
Leu

agt
Ser

att
Ile

agc
ger
180

aaa

Lys

ttg
Lt

48

g6

144

182

240

288

336

384

432

528

576

582
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<400>

182

Met Ile Asp

1

Glu

Ala

Len

Gln

Leu

Tle

Met

ABp

AXg

145

Asp

Lys

Leu

Gly

Leu

Phe

Leu

Asn

Asn

Ala

Thx

130

Leu

Lys

Ala

Val

<210Q>
<211>
<21Z>
<213>

<220>

Ser

Ser

Asn

Fhe

Ala

Gly

Phe

115

Lys

Gly

Met

Thy

183
662
DNA

Azn

Fhe

His

Arg

Gln

Leu

Bsn

100

alas

Phe

3ex

Gln

Rro
180

Ile

Thr

Ser

The

Asn

Ser

§5

ASp

Glu

Val

Asp

Met

185

Lys

Asn

Lys

Ile

Thx

Leu

Thx

Hie

Gln

Asp

Val

150

Ala

Lys

Glu

Ala

Arg

Arg

55

Lau

Phe

val

Tyr

Ile

135

Ala

Val

Leu

Ala

Lys

40

Sex

BPro

Arg

Phe

Pre

120

Val

Gln

val

Glu

Brg

Rla

25

Leu

Ile

Leu

Asn

Leun

105

5lun

Ala

Bsp

Gly

Asp
185

Thr

Lys

Glu

hla

Fhe

Thr

Qe

Sex

Met

Gly

Meat

Thr

170

Leu

(188)

Phe

Len

Glu

Thi

Glu

15

Leu

Ile

Glu

Brg

Ile

155

Pro

Gly

Actinobacillus actinomycetemcomitans

ile

Asn

5ln

Thr

60

ser

Lys

Leuw

Leu

Phe

140

Rla

Glu

Glu

Thr

val

Leu

Ile

Gly

Trp

Glu

125

Val

Tyxr

His

Bla

Ser

30

Asn

Rla

Glu

Lys

Asp

1190

Leu

Ala

Rry

Phe

Glu
190

Az

15

Thr

Ile

Gly

Asp

Leu

25

Lys

Thx

Gly

Lau

&la

175

Cy¥s

JP 2006-519586 A 2006.8.31

Gln

Lys

Gl

Asn

80

Cys

Leu

Ser

Tle

Ser

160

Lys

Leu
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<221> CD3
<222

<400> 183
taa tcl ogy

gee
Ala

tet
Fhe

gaqg
Gly

att
Il=

caa
Gln
80

gtg
Val

aca
Tha

tgg
Trp

goa
Ala

[olels]
BPro
160

ceg

Pro

ctg
Leu

otg
val

Ser
1

gtt
Val

tgg
Trp

att
ile

cgt
Arg
&5

ate
Tle

ctt
Teu

aca
Thr

atg
Met

aaa
Lys
145

tog

Ser

tta
Leu

ccy
Fro

cag
Gln

Arg

atc
Ile

aty
Met

ttt
Phe
50

caa
Gln

get
Ala

gce
Ala

aas
Tys

atg
Met:
130

cto
Leu

gaa
Glu

oo
Ser

ctc
Leu

gta
Val
2140

caa
Gln

aaa
Lys

cgt
Arg
35

ato
Iie

tyg
Prp

gac
Asp

gac
ASp

chg
Leu
115

teg
Ser

aaa
Lys

aga
Arg

ttyg
Leu

tat
Tyr
155

agc
Ser

(1} ..(6060)}

tat
Cys

s¢a
Thr
20

ttt
FPhe

gtc
Val

gtk
Val

ttg
Leu

aac
Asn
100

gat
Asp

gaa
Glu

cog
Fro

tis
Leun

cay
Gin
180

tta

Leu

gga
Gly

teg
Ser

SRC
Bsn

tta
Liou

ggc
Gly

tct
Ser

ace
Thr
85

gac
Asp

gaa
Glu

gcg
Ala

cag
Gln

caa
Gln
165

cag

Gln

gge
Gly

cac
His

cca
Pro

ogo
Axg

cge
Arg

ggt
Gly

atg
Met
70

ggc
Gly

ga
Asp

cag
Gin

caa
Gln

gat
RBsp
150

cag

&Hin

geg
Ala

2aa
Lys

agt
Ser

cct
Pro

goa
Ala

atg
Met

ttg
Leun

ceyg
Pro

gty
Val

goe
Ala

cac
Hig

cayg
Gln
135%

tat
Tyr

gca
Ala

ttg
Ieu

tta
Ieu

gce
Ala
215

tgc
Cys

cgo
Pro

gge
Gly
40

tat
Tyr

cag
Gln

gat
Asp

tta
Leu

ata
Iie
120

cgd
Arg

gec
&la

ctg
Leny

caa
Glo

geg
Ala
200

gtt
Val

Tttt
Fhe

cga
Aryg
25

gty
val

cgt
Arg

gtg
Val

ttg
Leu

oty
Teu
165

oot
Fro

caa
Gln

gta
Val

cgyg
Arg

tct
Ser
185

gaa

Giu

tce
Sexr

ttt
Phe
10

acc
Thr

gtt
Val

teoe
Ser

atg
Met

ggeo
Gly
20

gaa
Glu

tat
Tyr

ttt
Phe

ttg
Leu

gaa
Glu
170

acc

Thr

aat
Asn

ctt
Leu

(189)

tgc
Cys

caa
Gln

toa
sSexr

gaa
Glu

tta
Leau
75

aac
Asn

aaa
Lys

cge
Aryg

ata
Ile

gat
Asp
155

ttg

Teu

gtc
Val

cag
Gln

gcg
Ala

ctyg
Leu

asag
Lys

atc
Ile

tgg
Trp
&0

gac
Asp

agt
Arg

gaa
Glu

gco
Ala

gty
Val
140

gag
Glu

aac
Asn

ggg
Gly

gtyg
Val

<a

cat
His

Lge
Cys

ctg
Leun
45

cgt
Arg

gag
Giu

tat
TyY

cgg
Arg

fed vt ot
Leu
125

gaa
Glu

att
Tle

acy
Thy

caa
Gln

gct
2la
205

tat
Tyr

g9t
Gly

tta
Lan

gat
Asp

gy
Ala

ttc
Fhe

acg
Ala
110

toc
Ser

ttg
Leu

ggc
Gly

cag
Gln

goa
Ala
190

gg¢
Gly

JP 2006-519586 A 2006.8.31

tte
Phe
15

gga
Gly

ggy
Gly

gat
Asp

aRg
Lys

ctag
Leu
a5

ctyg
Leu

caa
Gin

cag
G

gtg
Val

cog
Pro
175

tagy
Trp

ate
Ile

48

56

144

18z

240

288

336

384

432

480

528

576

624

662

10

20

30
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<210> 184
<211l>» 219
<212> ERT
<213> Bctinobacillus actinomycetencomitans

<400>

Ser Arg
1

Val Tle

Trp Met

Ile Phe
50

Arg Gln
65

Ile Ala

Leu Ala

Thr Lys

et Mat

130

Lys Leu

145

Sar Glu

Leu Ser

Pro Leu

Gln val
210

184

Gin

Lys

Arg

33

Ile

Irp

hsp

Asp

Leu

1is

Sex

Lys

Rrg

Leu

Tyr

19%

Ser

Cys
Thr
20

Fhe
val
val
Leu
Asn
100
Asp
Glu
Pro
Leu
Gln

180

Leu

Gly

Ser

Asn

Len

Gly

Ser

Thr

Asp

Glu

Ala

Gln

Gln

165

Gln

Gly

His

Pro

Arg

G

Gly

Met

70

Gly

Asp

Gln

Gln

Asp

150

Gln

Ala

Lys

Ser

Pro

Ala

Met

Leu

55

Pro

Val

Ala

His

Gln

135

Tyxr

Ala

Leu

Lew

Ala
215

Cys

Pro

Gly

Tyr

Gln

nsp

Leu

Ile

120

hrg

Bla

Lau

Gln

Ala

200

Val

FPhe

Arg

Yal

Axrg

Val

Leu

Ten

105

Pro

Gln

val

Bryg

Ser

185

Glu

Ser

Phe

10

Thr

Val

Ser

Met

Gly

Glu

Tyr

Phe

Leu

Glu

170

Thr

hsn

Leu

(190)

Cys

Gln

Sex

Glu

Len

75

Agn

Lys

Brg

Ile

ASp

155

Leu

Val

Gln

Ala

Leu

Lys

Tle

Trp

Asp

Axg

Glu

Ala

Val

140

Glu

Asn

Gly

val

His

Cys

Lew

45

Arg

Glu

Tyx

Arg

Len

125

Glu

Tle

Thr

Gln

Ala
205

Tyx

Gly

Leu

hsp

Ala

Phe

Ala

1ic

Ser

Leu

Gly

Gln

Ala

190

Gly

Phe

15

Gly

Gly

ABD

Lys

Leu

el

Gln

Gln

Val

Pro

1725

Trp

Tle

JP 2006-519586 A 2006.8.31

Rla

EFhe

Gly

Ile

Gln

80

val

Thr

Trp

Bla

Pro

160

Pro

Lew

val
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<210> 185

<211» 247

<212> DNAR

<213>

<2Z0>

<221> CDS

<222>»  [1)..{246}
<400> 185

ggy gtg ttt atg
Gly Val Fhe Met

1
goa

Ala

asa
Lys

gaa
Glu

tec
Ser

a99y
Gly

cct
Pro

tha
Leu

aoe
Ala
50

gaa

Glu

aag
Lys

<210>
<211>
<212
<213>

<400>

aaa gtg
Lys Val

age tat
Ser Tyr
35

atc att
Ile Ile

aag aat
Lys Asn

186
82
FRT

teo
Ser

geg
Ala

cty
Leu

cga
Arg

gge
Gly

gog
Ala

gaa
Glu

got
Ala

£ttt
Fhe

aay
Lys
70

cat aat
His Asn

ttg gog
Leu Ala

gac gca
Asp Ala
19

agt ogt
Ser Arg

gog aca
Ala Thr

the
Fhe

tta
Leu

coa
Pro

aaa
Lys

asa
Lys

(191)

Retinobacillus actinomycetemcomitans

cog aaa
Prc Lys
10

tat cgt
Tyr Arg

caa acg
Gln Thr

gaa aaag
Glu Lys

tgg ata
Trp Ile
75

Actinchacillus actinomycetemcomitans

188

Gly val Phe Met Ser

1

5

Ala Fro Lys Val Ala

20

Lys Leu Ser Tyr Leu

35

Glu Ala Tie Tle Axg

30

Ser Glu Lys Asn Gly

Ela

Glu

Ala

Phe

Lys

His Asn

Leu Ala

asp Ala
40

Ser Brg
55

Ala Thr

Fhe

Leu

25

Pro

Lys

Lys

Pr¢ Lys

10

Tyr Arg

Gln Thr

Glu Lys

Trp Ile

tee
Ser

gag
Glu

gat
Asp

et
Arg

gty
Val

Ser

Glu

Asp

Rryg

60

Val

cygk
Arg

cgyg
Arg

ccg
Pro
45

Caa

Gln

gzt
Asp

Brg

Arg

Pro

45

Gln

Azp

gaa
Glu

ctyg
Leu
30

gaa

Glu

tat
Tyr

ttt
Phe

Gl

Leu

30

Glu

Tyxr

Fhe

ace
Thr
15

ooy
Pro

gge
Gly

gte
Val

gttt
Val

Thr

15

Pro

Gly

Val

val

JP 2006-519586 A 2006.8.31

cgl
Arg

gaa
Glu

agh
Sexr

ace
Thr

gat
Asp
80

Arg

gln

Ser

Thx

Asp

48

36

144

192

240

241
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65

Gly

Lys

<210>
<Z1L>
<ELe>

<213>

<320>
<R21>
<222>

<400>
tge gitc cac

Cys
1

cot
Pro

jelated
Pro

cta
Lew

cye
Aryg
65

tac

Tyxr

cac
His

age
Ser

val

acg
Thr

age
Ser

ctt
Leu
50

cgt
Arg

ctt
Leu

tat
Ty

ttg
Leu

<210>
<211l>
<212>

<213>

<400>

187
337
DNA

DG

(1}..{357)

187

His

coo
Pro

teg
Ser
35

cag
Gln

cga
Arg

tka
Leu

gac
Asp

ctt
Leu
115

ige
119
PRT

ige

teco
Sex

acg
Thr
20

cgk
Arg

ceo
Pro

tat
Tyr

toc
Ser

cta
Leu
100

ata
Ile

ggt
Gly
5

gca
ARla

aco
Thr

cag
Gln

gaa
Glu

gkt
Val
85

ctt

Deu

cca
Pro

70

cct
Fro

gat
Asp

reE
Thxr

gat
Asp

cte
Leu

gayg
Glu

tcg
Ser

tty
Len

cte
Leu

agg
Arg

tta
Len

gty
Val
55

tty

Leu

cga
Arg

tac
Tyx

oae
His

gta
val

gac
Asp

aat
BRsn
40

atg
Met

ggc
Gly

tgg
Tzp

ctg
Letl

cta
Leu

cga
Arg
25

ggec
Gly

age
Ser

ggt
Gly

faleio]
Pro

[e{elsd
Pro
105

gga
Gly
10

act
Thr

gaa
Glu

cga
Arg

ate
Tie

tte
Phe
90

gac
Asp

75

Actinobacillus actinomycetemcomitans

gca
Alz

gte
Val

cag
Gln

cat
His

age
Ser

cat
His

ahg
Leu

Actincbacillus actinomycetemcomitans

(192)

geoo
Ala

tca
Ser

<Cca
Pro

cgs
Arg
&0

cty

Leu

goa
Ala

too
Ser

cca
Pro

cga
Arg

tac
Tyr
43

gt
Gly

tta
Leu

gaa
Glu

gte
Val

acc
Thr

cgt
Axg
30

act
Pro

gea
Ala

tca
Sex

cca
Ero

teg
Sexr
110

aat
Asn

teot
Ser

tgg
Trp

aan
Liys

cog
Pro

cog
Pro
35

cag
Gln

JP 2006-519586 A 2006.8.31

83

tet
Ser

aza
Lys

gao
Asp

cac
His

gag
Glu
80

gat
Asp

tta
Leu

Cys Val His Ser Gly Pro Leu Val Leu Gly Ala Ala Pro Thr Asn Ser

1

5

13

15

48

a6

144

182

240

288

336

357
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Pro

Pro

Leu

Arg

65

Tyr

His

Ser

Thr

Ser

Len

30

Arg

Leun

Tyr

Leu

<210>
<211>
<212>

<2L3>»

<220
<Z21>
LR

<400>
gga acc gtg
Glu Thr Val

1

gta
val

gat
Bap

gtg
Val

cag
Gln
3

ttt
Phe

tat
Ty

tte
Phe
50

gaa
Glu

Pro

Sex

35

Glin

Arg

Len

Bsp

Leu

11:

188
222
WA

Ccos

Thr

20

Arg

Pro

Tvr

Ber

Leu

100

Ile

Ala

Thr

Gln

Glu

Val

a5

Leu

Pro

(1) .. (222}

188

oo
Ala

cta
Leu
35

atc
Ile

cag
Gln

<210> 120
<211>

73

tge
Cys

agco
Ser
20

att
Tle

ggc
Gly

Lttt
Phe

tat
Ty
5

gaa
Glu

aac
Asn

aaa
Lys

gat
Asp

Asp

Thr

Asp

Leu
el

Glu

Ser

Len

gaa
Gla

caa
Gln

gaa
Glu

caa
Gln

gty
Val
70

Axg

Lau

Val
55

Teu

Arg

Tyr

His

atec
Ile

tte
Phe

gaa
Glu

ate
Ile

gty
Val

Asp

Asn
40

Met

Gly

Trp

Leu

atg
Mat

gty
Val

tec
Ser
40

caa

Gln

gtg
Val

hrg

Gly

Ser

Gly

Pro

Pro
105

cgc
Arg

gtt
val

cac
His

gta
val

atg
Mei

Thx

Glu

Arg

Ile

Fhe
80

Asp

gaa
Glu
1o

tat
Tyr

gge
Gly

asa
Lys

tag

(193)

Val

Gln

Ris

Sex

75

His

Leu

Actinobacillus actinomycetemcomitans

ate
Ile

goo
Ala

tta
Leu

act
Thx

Ser

Pro

Arg

Leu

Ala

Ser

att
Ile

tot
Ser

ctg
Leu

gaa
Glu
60

Axrg

Tyz
45

Gly

Leu

Glu

Val

cge
Arg

cac
His

got
REla
45

gty
Val

Arg

Pro

Ala

Ser

o]

Ser
110

gta
Val

gocc
Ala
30

gaa
Glu

ttt
Phe

Sar

Trp

Lys

Pro

Bra
95

Gln

cac
His
15

gte
Val

ctg
Leu

tat
TYx

JP

Asp

His

Glu
80

Asp

Leu

cat
Ris

geo
Rla

gaa
Glu

act
Thi

2006-519586 A 2006.8.31

48

96

182

222
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<212> PRT

<213> Actinobacillus actinomycetemcomitans

<400> 190

Glu Thr Val
1

vzl Phe Ala

Asp Tyr Leu
35

Val Phe Ile
50

Gln Glu Gln
65

<210> 1891
<211> 1670
<212> WA
<213

<220>
<221> CD&
<2Z2> {L)..

<400> 191
atc gaa cobt
Ile Glu ARrg
i

gac atc aaa
Asp Ile Lys

tgg ate gog
Trp Ile Alz
35

cag gog ggdy
Gln Bla Gly

50

cag caa tit
Gln Gln Phe
65

cgt tat gac
hrg Tyr Asp

ttg tig gyt
Leu Leu Gly

Actin

Cys

Saxr

Ile

Gly

Phe

Asn

Lys

Asp

Glu

Gln

Glu

Glin

Val
70

Ile Met Arg

rhe Val Val
235

Glu Ser His
A0

Ile Gln Val
%5

Val val Met

Glu
10

Ile

Tyr Ala

Gly

Lys

Deu

Thr

obacillus actinomycetemcomibans

{1668)

tat
Tyx

tac
Tyx
20

[ e
Leu

Lttt
Phe

oty
Leu

aac
J2¥:3 44

tte
Phe

caa
Gln

agt
Ser

cge
Arg

att
Tle

tEt
Phe

cge
Bry
35

cag
Gin

cgt
Arg

cCg
Pro

cat
His

calt
His

aaa
Lys
70

ctyg

Leu

ggg
Gly

tat zac aac
Tyr Asn Asn

ggc ggg ttg
Gly Gly hLeu
25

aac ggg got
Bsn Gly Ala
40

cog goa gaa
Pro Ala Glu
55

gtg cgg tac
Val Brg Tyxr

ttg ttt gat
Leu Phe Asp

gaa ggce aat
Glu Gly Asn

acc
The

cge
Arg

aaa
Lys

cac
His

get
Al

cge
Ay
20

caa
Gln

tea
Ser

gat
Bsp

aat
Asn

gao
Ala

ttg
Leu
5

caz

Glin

ggc
Gly

(194)

Ile

Ser

Deu

Glu
60

tac
Tyr

ttg
Leu

tha
Tt

ttg
Len
&D

cac

His

ctg
Lew

gkg
Val

Arg

His

Ala
45

aat
Asn

cat
His

cag
Gln

tta
Len

tta
Len

aaa
Lys

gaa
Glu

Val

Ala

Glu

Phe

[sivel
Lew

g
Len
30

gaa
Gl

cta
Leu

att
Ile

gha
Val

gcc
AEla

His
5

val

Leu

Tyr

gag
Glu

ttg
Leu

att
Ils

as.a
Lys

tta
Leu

age
Ber
95

atg
Met

JP 2006-519586 A 2006.8.31

His

Ala

Glu

Thr

ceg
Pro

tat
Ty

tta
Leu

agc
Ser

aag
Lys
60

gaa

Gla

atg
Met

48

96

192

240

288

336

10

20

30



aag
Lys

ttg
Leu

age
Ser
145

tgo
Cys

gac
Asp

ttt
Fhe

ttg
Leu

cag
Gln
225

gty
Val

cay
Gin

gtg
Val

cat
His

ttg
Lewn
305

teot
Sexr

cac
His
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O

cge
Arg

gta
Val
130

gayg
Glu

tta
Ly

ottt
Leu

gte
Val

tgt
Cys
210

cog
Pro

ctt
Leu

tht
Phe

atg
Met

cow
Pro
290

tat
Ty

cat
His

ggt
Gly

tht
Phe
115

aaa
Lys

caa
Gln

cgt
Rryg

ttt
FPhe

thyg
Leuw
19%

gat
Asp

aat
Asn

aCc
Thr

gat
Asp

tta
Leu
275

att
Ile

att
Il=

gaa
Glu

ttt
Fhe

100

ttt
Phe

cat
His

ata
Tle

aat
Asn

tat
Tyr
180

cge
Arg

ttyg
Leu

gcg
alz

gac
ARla

tta
Leu
280

aaa
Lys

tgc
Cy=

goc
Bla

tta
Lel

gat
Asp
240

cag
Gln

tat
Tyr

ctc
Leuw

cat
His
165

cat
Hig

gag
Glu

cca
Fro

att
Ile

tat
Tyx
245

Tttt
Phe

cty
Leu

cat
His

goct
Ala

tty
Lau
325

cad
Gln

gcg
Ala

cag
Gln

cat
Asp
150

caa
Gin

tta
Leu

ctt
Leu

gey
Rla

zaa
Lys
230

tta
Leu

cat
His

gaa
Glu

caa
Gln

tta
T.eu
310

gagt
Gly

egg
Arg

ttg
Len

gaa
Glu
135

gac
Rsp

tge
Cys

acc
Thr

tat
Tyr

gcy
Ala
215

cgt
Arg

ceg
Ero

tgt
Cys

agt
Ser

ata
Ile
285

Lttt
Phe

gcyg
Ala

gaa
Glu

cat
His
120

cal
His

aat
Asn

ttt
Phe

caa
Gln

tty
Leu
200

cdq
Bry

gct
Ala

cag
Gln

tac
Tyr

ttt
Fhe
280

tte
The

can
bis

gty
val

acqg
Thr

1658

tec
Ser

ttt
Fhe

tte
Phe

gag
AR

tat
Tyr
185

gcd
Ala

gaa
Glu

Tttt
Phe

tog
Tre

acc
Thr
265

tta
Leu

age
Ser

gac
Asp

gat
Asp

gaa
Glu
345

(195)

att
Ile

tta
Leu

aga
Ser

cag
Gln
170

[olale]
Pro

ctg
Leu

aaa
Lys

tte
Phe

qge
Gly
250

gty
Val

gag
Glu

cga
Arg

ate
Tle

gtyg
Val
330

ace
Thx

tag
Ser

ace
Thr

ctg
Len
155

cag
Gln

caq
Gln

gag
Glu

tte
Phe

cot
Pro
235

aac
Asn

gac
asp

gge
Gly

att
Ile

goc
Ala
315

cgo

Arg

atg
Met

tta
Leu

cgt
Arg
145

atc
Ile

cag
Pro

geg
Ala

cag
Gin

gty
Val
220

atg
Met

gt.c
Val

gag
Glu

gect
Rla

teo
Ser
300

aaa

Lys

gaa
Glu

gtg
Val

cta
Leu
125

cat
His

aat
Asn

gaza
Glu

gaa
Glu

cgg
Arg
205

cge
ATg

cac
His

gta
Val

cat
His

teg
Sexr
285

gac

Asp

ggg
Gly

Lttt
Phe

tag
Trp

11¢

age
Ser

goa
Ala

caa
&ln

age
Ser

att
Tle
180

cag
Gln

ctg
Lewn

caa
Gin

ggt
Gly

att
Tle
270

goa

Ala

cgc
Arg

cge

gce
Bla

cty
Leu
350

gan
Glu

gtg
val

too
Ser

att
Ile
175

cat
His

ggc
Gly

ttt
The

tag
Tyxr

tta
Leu
255

oty
Leu

caa
Gln

act
Thr

age
Gly

gtt
Val
33%

atg
Val

JP 2006-519586 A 2006.8.31

ttg
Leu

gty
val

att
Ile
160

cti
Len

Lo
Sex

tat
Tyr

aabt
Asn

aga
Gly
240

atyg
Met

cge
Arg

age
Ber

ttg
Leu

ggt
Gly
320

egg
Arg

gayg
Glu

384

432

480

528

576

624

672

720

864

912

260

1008

1056

10

20

30
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cag
Gln

ceg
Pro

ttg
Leu
383

gaa
Glu

gat
Asp

aat
Asn

cgt
Arg

cay
Gln
4865

ggt
Gly

aaa
Lys

acc
Thr

geyg
Ala

ggo
Gly
545

cat
His

gaa
Glu
370

gat
Asp

ach
Thi

tac
Tyxr

caa
Gin

gaa
Glu
45Q

cgt
Arg

tyy
Trp

gto
val

23a
Lys

aaa
Lys
530

tat
Tyr

<210>
<z2li>
<212>
<213>

<400>

ttg
Ly
355

att
Ile

tat
Tyr

ttyg
Leu

goc
Ala

geg
Rla
435

aaa
Lys

Tttt
Phe

cat
Eis

agt
Sex

gac
Asp
515

aaa
Lys

gty
Val

192
556
PRT

otk
Leu

gha
Val

tta
Leu

tgg
Trp

ace
Thr
420

aaa

Lys

acec
Thr

coy
Pro

acc
Thx

ctec
Leu

ttg
Leu

atg
Met

ctg
Leu

agc
Thr

aat
Asn
405

caa
Gln

geg
Ala

acc
Thr

ata
Ile

cgt
Arg
455

cgg
Arg

cog
Pro

agt
Sex

gac
Asp

tog
Ser

aat
Asn

tge
Cys
3990

ago
Ser

caa
Gin

aaa
bys

gea
Ala

gat
Asp
4703

ttg
Leu

ttt
Phe

aac
Asn

ate
Ile

agt
Ser
550

tte
Phe
375

ctg
Leu

tag
Trp

ttc
Fhe

gaa
Gly

[+ined
Leu
455

tat
Tyr

ctt
Len

tot
Ser

acy
Thr
360

goo
Ala

acc
Thr

aay
Lys

geeo
Ala

CaC
His
440

jofals}
Sexr

ttc
Phe

goe
Ala

goo
Ala

ttt
Fhe
5240

gat
Asp

atlt
Ile

gea
Ala

gaa
Glu

gte
Val

agt
Arg

caa
Gln
425

cge
Arg

gac
Asp

tty
Leu

gaa
Glu

gge
Gly
505

cac

bis

gog
Ala

gty
val

caa
Gin

oty
L=

goc
Alz

tet
Ser
410

ggg
Gly

cga
Arg

aza
Lys

cyo
Brg

tht
Phe
490

ggc
Giy

aaa
Lys

caa
Gin

acy
Thr

(196)

cgg
Arg

gty
Val

gat
Asp
385

thg
Leu

ctg
Leu

tta
Len

cac
His

aat
Asn
475

gaa
Glu

acy
Thr

atg
Val

att
Ile

gan
Glu
555

Actinobacillus actinomycetemcomitans

192

cgg

cgt
Arg
380

att
Lle

ckg
Lieu

gaa
Glu

gca
Bla

ate
Ile
460

tcg
Ser

ggg
Gly

gaa
Glu

gta
Val

atec
Ile
540

tta
Leu

gabt
bsp
360

aab
Asn

gty
Val

gog
Ala

agk
Ser

ctg
Leu
445

gaa

Glu

cca
Fro

gaa
Glu

att
Ile

agLt
Ser
525

ace
Thr

ga

att
Ile

cag
Gln

geyg
Ala

Efeld
Thr

atec
Ile
430

cag
Gln

aaa
Lys

caa
Gin

ttg
Leu

the
Phe
510

act

Thr

gos
Ala

cat
His

gty
Val

ace
Thr

ttg
Len
415

ttg
Leu

gaa
Glu

ttyg
Leu

caa
Gln

tig
Leu
495

att
Ile

alc
Ile

aaa
Lys

JP 2006-519586 A 2006.8.31

gat
Asp

cgt
Arg

aat
Asn
400

tac
Tyr

gatbt
Asp

ata
Ile

fte])
Trp

att
Ile
430

gtg
Val

tat
Ty

gge
Gly

gac
Asp

1104

1152

laoe0

1248

1296

1344

1392

1440

1488

1536

1584

1632

ie70
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20

30
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Ile

Asp

Tep

Gln

Leu

Lys

Leu

Sexr

145

Cys

Bsp

Phe

Leu

Gln

225

val

Glu

Ile

Ile

Ala

Gln

Tyr

Leun

Arg

Val

130

Glu

Leu

Leu

Val

Cys

210

Pro

Leun

hrg Tyr

Lys Tyr
20

aAla Leu
35

Gly Phe

Phe Leu

Asp Asn

Gly Phe

100

Phe Phe
115

Lys His

Gln Ile

Arg Asn

Fhe Tyr

180

Leu Arg

1985

asp Den

Asn Ala

Thr Ala

Gln

Ser

Arg

Ile

Phe

Brg

Gln

Gln

Tyx

Leu

His

165

His

Glu

Fro

Ile

Tyxr

AXYy

Pra

His

Lys

70

Leu

Gly

Ala

Gln

Asp

150

Gln

Leu

Leu

Ala

Lys

230

Leu

YL

Gly

Asn

Pro

55

Val

L

Glu

Leu

Gly

135

Asp

Cys

Thx

Tyr

Ala

215

Arg

Pro

Asn

Gly

Gly

40

Ala

Arg

Phe

Gly

His

120

His

Asn

Fhe

Gln

Len

200

Arg

Rla

Gin

AL

Leu

25

ala

Gla

Tye

Bsp

Asn

105

Ser

Phe

Fhe

5lu

Tyr

185

Ala

Glu

Phe

Trp

(197)

Thr Ber Tyr

10

Rrg

Lys

His

Ala

Bry

20

Gin

Ile

Leu

Ser

Gln

170

Pro

Leu

Lys

The

Gly

Asp

Asn

Ala

Leu

75

Gln

Gly

Ser

Thr

Lan

155

Gln

Sln

Glu

Phe

Pro

235

Asn

Leu

Len

Len

ol

His

Leun

Val

Leu

BTy

140

Ile

Pro

Ala

Gln

Val

220

Met

Val

Asmn

His

Gln

Leu

L,

Lys

Glu

Len

125

His

Agn

Glu

Glu

Arg

205

Arg

His

Val

Leu

Len

30

Glu

Leu

Ilie

Val

ala

119

Ser

Bla

Eln

Ser

Tle

180

Gln

Leu

Gln

Gly

Glu

15

Lew

Tle

Lys

Leu

Ber

95

Met

Glu

val

Ser

Ile

175

His

Gly

Phe

Leu

JP 2006-519586 A 2006.8.31

Pro

Tyr

Ser

Lys

20

Glu

Met

Leu

Val

Ile

160

Leu

Sex

Tyr

Asn

Gly

240

Mel
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O

Gin

Val

His

Leu

305

Ser

His

Gln

Pro

Leu

3858

Glu

AsSp

Asn

aryg

Gln

465

Gly

Phe

Mat

Exo

290

Tyx

His

Gly

His

Glu

370

Asp

Thr

Tyr

Gl

Glu

450

axy

Trp

Asp

Leu

27%

Ile

Iie

Glu

Phe

Len

355

Lle

Tyr

Len

Ala

Ala

435

Lys

Fhe

His

Leu

260

Lys

Cvs

Ala

Leu

RsD

340

Leu

Val

Leu

Trp

Thr

420

Lys

Thr

Pro

Thr

245

Phe

Leu

His

Ala

Leu

325

Gln

Met.

Leu

Thr

Asn

405

Gln

Ala

Thr

Ile

Arg
485

His

Gla

Gln

Leu

310

Gly

Arg

Ser

Asn

Cys

330

Ser

Gln

Lys

Aala

Asp

470

Leu

Cys

Ser

Ile

285

Fhe

ala

Glu

Val

Phe

375

=1

Trp

Phe

Gly

Leu

455

Ty

Leu

Tyx

Fhe

280

FPhe

His

Val

Thr

Thr

380

Ala

Thr

Lys

Ala

His

440

Sexr

Fhe

Ala

Thx

265

Leu

Ser

Asp

Asp

Glu

345

Rla

Gln

Val

Arg

GIln

425

Arg

Rap

Leu

Glu

250

Val

Glu

Arg

Ile

Val

330

Thr

Gln

Leu

Ala

Ser

410

Gly

Arg

Lys

Arg

Phe
480

(198)

Asp

Gly

Ile

Ala

315

Ang

Met

Arg

Val

Asp

385

Leu

Leu

Leu

His

BAsn

475

Glu

Glu

Ala

Ser

300

Lys

Glu

Val

Brg

Arg

380

Ile

Ley

Gliu

Ala

Iie

460

Ser

Gly

His

Ser

z85

Asp

Gly

Fhe

Trr

Asp

365

Asn

Val

Ala

Ser

Leu

445

Glu

Pro

Glu

Ile

270

Bla

Arg

Arg

Ala

Len

350

Ila

Gln

Ala

Thx

Tla

430

Gln

Lys

Gln

L

258

Leu

Gln

Thx

GLy

Val

335

Val

His

Val

Thr

Leu

415

Leu

Glu

Leu

Gln

Len
495
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Arg

Ser

Leu

Gly

320

Arg

Glu

Asp

Arg

Asn

400

Tyr

Asp

Tle

Trp

Ile

480

Val
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O

Lys

Thr

Ala

Gly
545

Val

Lys

Lys

530

Ty

<Z10>
<211>
<212%

<Z13>

<220>
<221>
222>

<400>
gte aac cat
Val Asn Bis

1
acc

Thr

aat
Asn

gaa
Glu

tgt
Cys
65

gaa
Elu

tac
Tyr

aat
Asn

act

ctt
Leu

cge
Arg

aca
Thx

teg
Ser

oty
Leu

tot
Cys

gaa
Glu

aalc

Ser Asn Arg Phe

500

(199)

Ser Ala Gly Gly Thr

505

Asp Arg Fro Asn Leu Phe His

515

Lys Leu Ser Ile

Val

193
567
TWA

cps

Len

Asp

{1}..1567)

193

att
Tle

act
Thr
35

cok

Pro

aaz
Lys

tat
Tyr

cat
Ris

gta
Val
115

tea

teg
Ber

aaa
Lys
24

ttt
FPhe

tat
Tyxr

cat
Ris

caa
Gln

caa
Gln
100

gaa
Glu

ggt

ctt
Leu
5

ggt
Gly

cgh
Arg

ttg
Lewn

caz
Gin

cct
Prao
85

tat

Cys

att
Jle

gaa

Ser
550

tat
Tyx

caa
Gln

gte
Val

cgt
Arg

gtt
Val
70

zat
His

ggt
Gly

gea
Ala

tgt

520

His Asp Ala

535

Phe Tle Val

tee
Ser

gcg
Ala

ggt
Gly

aal
Asn
35

gag
Glu

aca
Thr

tte

gta
Val

aag
Lys

caa
Gln
40

gaa
Blu

ctt
Len

ottt
Leu

aaa
Iys

atg
Met
120

agyg

ttg
Leu

tyg
Trp
25

tet
Ser

gy
Trp

gaa
Glu

tee
Ser

tta
Leu
105

gaa
Glo

aaa

Lys

Gin

Thr

aga
Arg
10

gtg
Val

tat
Tyr

cgt
Arg

tct
Sex

gca
Ala
20

cag
Gln

aca
Thr

cgt

Val

Ile

Glu
555

Actinokacillus actinomycetemcomitans

cay
Pro

att
Ile

tgt
Cys

ttt
Phe

aaa
Lys
75

gaa
Giun

gtt
Val

ctt
Leu

gty

Glu

Val

Ile
540

Leu

att
Ile

toa
Ser

cct
Pro

goy
Ala
&0

tge
Cys

aaa
Lys

gtt
Val

aat
Asn

aat

Ile

sSer
525

Thr

aat
Asn

aga
Arg

tgt
Cys
45

tay
Trp

cot
Pro

cga
Ax

aca
Thr

aac
Asn
125

gca

JP 2006-519586 A 2006.8.31

Phe Il& Tyr

510

Thr Ile @ly

Ala

ggc
Gly

ggt
Gly
30

tat
Cys

cat
His

tgk
Cys

cacg
s

aca
Thr
110

ata
Val

caa

Lys

gaa
Glu

tog
Ber

tta
Len

et
Phe

togh
Cys

tta
ey
a5

a3
Pro

Tttt
Phe

gty

Asp

age
Ser

cgh
Arg

gag
GLy

ggt
Gly

ggce
Gly
80

aat
Asn

ottt
Len

albg
Met

tac

48

26

144

182

240

288

338

384

432
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30
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O

Thr

Tttt
Phe
145

gta
Val

tot
Ser

Asn
130

got
Ala

aaa
Lys

caa
Gln

<210>
<211>
<2L2>
<Z13>

<400>

ata
Ile

tet
Ser

gog
Ala

184
189
PRT

124

Val Asn His

1

Thr

Asn

Glu

Cys

65

Giu

Ty

Aan

Thr

Phe
145

Leu

nrg

Thr

50

Sex

Leu

Cys

Glu

Asn

130

Rla

Ile

Thr

35

Pro

Lys

Tyx

His

Val

115

Ser

Ile

Gly

ttg
Leu

act
Thr

gaa
Glu
180

Ser

Lys

20

Phe

Tyx

His

Gin

Gln

100

Gla

Gly

Leu

Glu

cgt
Arg

cac
His
165

ata
Ile

Leu

Gly

AXg

Leu

Gin

Fro

82

Cys

Ile

Glu

Arg

Cys

tac
Tyx
150

got
Ala

tgc
Cys

TYY

Gln

Val

Arg

Yal

70

His

Gly

Rla

Cys

Tyx
150

Phe
135

tte
Phe

thy
Phe

vaa
Gln

Sex

Ala

Gly

Asn

53

Leu

Leu

Glu

Thre

Phe

135

Phe

Arg

atc
Ile

gca
Ala

ace
Thr

Lys

aat
Asn

aas
Lys

aza
Lys
185

Arg

cti
Leu

Lttt
Phe
170

acec
Thr

(200)

Val

att
Ile
155

gty
Val

goo
Ala

Actinobacillus actinomycetemcomitans

¥al Leu Arg Pro

Lys

Gln

4D

Glu

T

Leu

Lys

et

120

Arg

Ile

Trp

25

Ser

Trp

Glua

Ser

Leu

105

Glu

Lys

Asn

10

Val

Tyr

Arg

Ser

Ala

2D

Glo

Thr

Arg

Leu

1le

Cys

Fhe

Lys

75

Glu

Val

Leu

Val

Ile
155

Asn
140

cogg
Arg

gaa
Glu

ctt
Leu

Ile

Ser

Pro

Ala

50

Cys

Lys

Val

Ban

Asn

140

Arg

Ala

cgt
Arg

gaa
Glu

goy
Ala

Asn

Arg

Cys

45

Trp

¥ro

Arg

Thr

Je¥:1sY

125

aAla

Axrg

Gln

agct
Ala

tgt
Cy=

Gly

Gly

30

Cys

Bis

Cys

His

Thr

118

val

Gln

Ala

Val 1

acy
The

ggt
Gly
175

Glu

15

Ser

Leu

Phe

Cys

Len

25

Pro

Phe

Val

Thr

JP

gt
Val
160

att
Ile

Ser

Arg

Gly

Gly

Gly

ag

Asn

Leu

¥et

Tyr

Val
140

2006-519586 A 2006.8.31

480

528

567

10

20

30
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O

Val Lys Sex Thr Biz Ale Phe Ala Lys Phe Val

165

170

Ser Gin Ala Glu Ile Cys Gln Thr Lys Thr Ala

<210>
<211>

<Zlz2>
<213>

<220>

<221>

<22Z>

<400>
aoc tty gat

Thr
1

tta
Leu

gty
Val

gag
Glu

gaa
Glu
65

gcg
Ala

ggt
Gly

gcc
Ala

gaa
Glu

gaa
Glu
145

ttt

Leu

aat
Asn

act
Thxr

gac
Asp
50

gta
Val

cag
Gln

gaa
Glu

cge
Arg

ate
Ile
130

ace
Thr

att

185
492
DNA
Actinobagillus actinomycetemcomitans

CDs
{1)..(492)

185

Azp

gat
Ala

att
Ile
35

gaa
Glu

gta
Val

gcg
Ala

acc
Thr

tto
Phe
113

clta
Len

atg
Met

aat

iso

gty
Val

tat
Tyr
20

ottt

Leu

att
Ile

aac
Asn

gca
Ala

gte
VYal
100

tte
Phae

cos
Pro

tia
Leu

cca

ctt
Len

5

cge
Arg

cog
Pro

gaa
Glu

gog
Ala

gee
Ala
B85

gta
val

goa
Ala

ate
Ile

ccy
Fro

cgt
Arg

acc
Thx

tta
Leu

cag
Pro

aaa
Iys
70

cgt
Arg

gaa
Glu

caa
Gln

gat
Gly

aca
Thr
150

toe
Ser

aco
Thx

tta
Leu

tta
Lt
55

gee
Ala

tte
Phe

tge
Cys

[slelsg
Pro

aza
Lys
135

ttg
Leun

gaa
Glu

gtg
Val

tct
Ser
40

acc
Thr

gygc
Gly

gct
Ala

age
Ser

gtt
Val
120
cto
Leu

cgt
Arg

185

act
Thr

cek
Pro

can
Gln

aaa
Lys

ggc
Gly

zat
Asn

tat
Tyr
135

cge
Arg

age
Ser

gca
Ala

tte
Pha
10

agte

Val

gtg
Val

cge
Arg

ggt
Gly

got
Ala

gty
Val

tte
Phic

goc
ala

gat
Asp

gt
Val

atc
Ile

caa
Gln

gttt
Ile

teco
Ser

gta
Val

gaa
lu

gge
Gly

tig
Leu

att
Ile
155

(201)

JP 2006-519586 A 2006.8.31

Glu Glu Cys Gly Ile

Leu

Toe
Ser

ggc
Gly

tae
Tyr

caa
Gln
60

goa
Ela

gte
Val

gge
Gly

aag
Lys

gaa
Glu
140

gaa
Glu

Ala

gaa
Glu

gga
Gly

gkt
Val
45

aat
Asn

ace
Thr

cgo
Arg

gac
Asp

gaa
Glu
125

caa
Gln

tta
Leuw

tta
Leau

cac
His
30

gaa
Glu

gco
Ala

tta
Leu

ggt
Gly

ggqc
Gly
110

agt
Gly

cay
Gln

ggt
Gly

175

aaz
Lys
15

Lo
Sexr

tgg
Trp

g5
Gly

oo
Ser

Lta
Leu
35

anag

Lys

gty
val

gl
aAla

Gag
Glu

gge
Gly

ggt
Gly

aaa
Lys

acec
Thr

atg
Met

caa
Gln

tac
Tyr

gza
Glu

tta
YLeu

ang
Lys
160

48

26

144

240

288

33%

384

480

10

20

30
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O

Fhe Ile Asn Pro

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

<400>

Thr

1

Leuw

Val

Glu

Glua

Ala

Gly

Ala

Glu

Glu

145

Phe

i%s
164
FRT

196

Leu RAsp Val

Asn

Thr

Asp

50

Val

Gln

Glu

Arg

Ile

130

Thr

Ila

<ZL0>
<211>
<212>

<213>

<220>

rla

Ile

35

clu

val

Ala

Thr

Phe

115

Leu

Met

Bsn

137
867
DA

Tyx

2Q

Leu

Ile

hsn

Ala

Val

100

Ehe

Pro

Leu

Pro

hen

Ax

Pro

Glu

Ala

Ala

85

Val

Ala

Ile

Pro

Arg

Thr

Lgu

Pra

Lys

70

Arg

Glu

Gln

Gly

Thr
150

Ser

Thr

Leu

Len

55

Ala

Phe

Cys

Pra

Lys

135

Leu

Glu

Yal

Ser

49

Thy

Gly

Ala

Ser

Val

12¢

Leu

Axg

Thr

Gln

Lys

Asn

Tyr

105

Axyg

Ser

Ala

Fhe

10

Val

Val

Arg

Gly

Ala

El

Val

Phe

Als

Asp

Actinobacillus actinomycetencomitans

Val

Ile

Gln

Ile

Val

Glu

Gly

Leu

Iie
155

Actinobacillus actinomycetemconitans

(202)

Ser

Gly

Tyx

Gln
60

r Ala

Val

Gly

Lys

Glu

140

Glu

Glu

Gly

Val

Asn

Arg

Asp

Glu

iz5

Gln

Leu

Len

His
30

Glu

Ala

Len

Gly

Gly

110

Gly

Gln

Gly

Lys

15

Ser

Trp

Gly

Sex

Leu

85

Val

Ala

Glu

JP 2006-519586 A 2006.8.31

Gly

Gly

Lys

Thx

Met

&0

Gin

Ty

Glu

Lieu

Lys
160

10

20

30
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<221» CD§
222>

<400> 197
gea tta age ctg

Ala
1

gaa
Glu

gcg
Ala

too
Sex

caa
Gin
553

geg
Ala

goo
Ala

Lty
Ten

tat
Tyr

ace
Thr
145

atg
Met

acc
Thr

[sleled
Pro

caa
Gin

Tau

cgh
Arg

ttt
Phe

[slelvd
Pro
50

aaa
Lys

gcg
aAla

aaa
Lys

gta
Val

gty
Val
130

aty
Met

ttyg
Leu

acc
Thr

gygc
Gly

gta
Val
210

Ser

atc
Ile

gte
Val
35

ooy
Pro

cge
Arg

att
Iie

cag
Pro

aac
Asn
115

gca
Ala

geg
ala

gaa
Glu

gec
Ala

agc
Ser
195

ttg
Leu

Leu

gaa
Glu
20

aac
Asn

goa
Ala

atc
1lle

tta
Leu

gaa
Glu
100

ggc
Gly

cgt
Arg

cgt
Arg

gae
Alz

aac
Asn
180

toe

Ser

gto
Yal

(1}..(6686)

caa
Gin

aac
Asn

gga
Gly

Tto
Phe

gta
Val

tgt
Cys
85

gac
Asp

att
Tle

ttg
Leu

gaa
Gilu

aac
Asn
165

acc
Thr

att
Ile

tat
Tyr

agt
Ser

ato
Ile

tta
Leu

cgt
Arg

tta
Leu
70

goo
Ala

gta
val

aca
Thr

gtt
Val

caa
Gln
150

caa
Gln

att
Ile

ath
Ile

ggc
Gly

ttc
Phe

aaa
Lys

gty
Val

tte
Phe
55

cecyg
Fro

gaa
Glu

caa
Gln

gtt
Val

gag
Glu
133

ttg
Len

gia
Val

cgo
Arg

tct
Ser

gat
Asp
215

aac
Asn

[s1:4+
Arg

gaa
Glu
40

caa
Gln

gasz
Glu

cge
Arg

cge
Arg

atc
Ile
1290

cta
Len

gaa
Glu

gac
Asp

cag
Pro

teoo
Ser
200

tgc
Cys

ctt
Leu

tac
Tyr
25

goe
ala

tta
Len

gge
Gly

agt
Gly

gtg
Yal
10%

gac
Asp

cge
Arg

gac
Asp

ggt
Gly

coa
Pro
185

ate
Ilie

gea
Ala

gaa
Glu
10

acc
Thr

tcg
Ser

ace
Thr

gac
Asp

atc
Ile

gog
Ala

ccyg
Pro

zaa
Lys

aat
Asn

ttg
Leu
170

atg
Met

tte
Fhe

gtg
Val

(203)

gtg
Val

got
Gly

age
Ser

gaa
Glu

gas
Glu

hd

gea
Ala

gaa
Glu

gcg
Ala

gec
Ala

gtl
Val
155

gta
Val

cag
Glun

tte
FPhe

aac
Ben

ceg
Pro

gaa
Glu

cgh
arg

tta
Leu

fatels]
Pro

gaa
Glu

teo
Ser

age
Ser

aaa
Lys
140

gty
Val

tece
Ser

atec
Ile

atg
Met

falele)
Pro
220

gtt
Vel

aga
Lys

tta
Leu
45

goe
Ala

cge
Arg

tgt
Cys

caa
Gln

gty
Val
i2%

ggc
Gly

ctc
Leu

ggc
Gly

ate
Ile

ttg
Len
205

gat
Asp

gat
Asp

tta
Leu
30

cgt
Bry

cge
Aryg

acc
Thr

gty
VYal

ggc
Gly
110

cgt
Arg

atg
Bet

ggt
Gly

geo
Ala

aaa
Lys
120

cta

Leu

cecyg
Pro

gat
Asp
15

gat
Asp

cgo
Arg

goo
Bla

att
Tle

ctg
Leu
25

gtt
Val

gaa
Glu

acc
Thr

acc
Thr

gta
val
175

acae

Thr

cog
Pro

JP 2006-519586 A 2006.8.31

aaa
Lys

acy
Thr

tta
Leu

gco
Ala

aaa
Lys
BG

tta
Lew

zag
Lys

aac
Asn

gaa
&lu

atg
Mat
160

cac

His

gea
Ala

gat
Bsp

48

86

144

192

240

288

336

384

432

480

528

576

624

667

10

20

30
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<210>
<211>
<2l2>
<213>

<400>

188
222
ERT

(204)

Actinobacillus actinomycetemcomitans

188

Ala Leu Ser Leu

1

Glu

Ala

Ser

&ln

65

Ala

Ala

Leu

Tyr

Thr

145

Met

Thr

Pro

Gln

Arg

Phe

Pro

Lys

Ala

Lys

Val

Val

130

Met

Leu

Thr

Gly

Val
210

Ile

Val

35

Fro

Arg

Tie

Pro

Rsn

115

Ala

ARla

Glu

Alas

Ser

185

Leu

Glu

20

Asn

Rla

Ile

Leu

Glu

100

Gly

Arg

Arg

Bl=z

Asn

180

Ser

val

Gin

Asn

Gly

Phe

Val

Cys

85

Asp

Ile

Leu

Glu

Asn

185

Thir

Ile

Tyr

Sar

Ile

Leu

Arg

Leu

70

Ala

Val

Thr

Val

Eln

150

Gln

Tle

Ile

Gly

Phe

Lys

Val

Phe

55

Pro

Glu

Gln

Val

Glu

135

Leu

Val

Arg

Ser

Rsp
215

A=n

Arg

Glu

Gln

Glu

Axrg

Arg

Ile

1290

Leu

Glu

Asp

Pro

Sexr
200

Cys

Len

Tyr

25

Ala

Leun

Gly

Gly

Val

105

Asp

Arg

Asp

Gly

Pro

185

Ile

Ala

Glu

10

Thr

Jer

Thr

Asp

Ile

kla

Lys

Asn

Leu

170

Mat

Fhe

Val

al

Gly

Ser

Glu

Glu

5

ala

Glu

Ala

Ala

Val

155

Val

Gln

Phe

Asn

Pro

Glu

Arg

Leu

Broc

Glu

Ser

Ber

Lys

140

Val

Ser

Ile

Met

Fro
220

Val

Lys

Leu

ala

Arg

Cys

Gln

Val

125

Gly

Leu

Gly

Ile

Leuw

205

Asp

Asp

Leu

Arg

Arg

Thx

val

Gly

11c

Arg

Met

Gly

Ala

Lys

180

Leu

Pro

Rsp
15

Asp

Ala

Ile

Len

Val

Glu

Thx

Thr

Val

175

Thr

Pro

JP 2006-519586 A 2006.8.31

Lys

Thxr

g Leu

Ala

Lys

1]

Leu

Lys

Asn

Glu

Met

1sG

His

Ala

Asp

10

20

30
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<210> 189
<211> 267
<212»> DNA

(205)

<213> Actinobacillus actincmycetemcomitans

<220>
<221> CDS
<Z22> (1})..(267)

<400> 199

ggt ata cgc cct gag cat tha
Gly Ile Arg Pro Glu Bis Leu
1 5

tty cge agec aat gktg cag gty
Leu Arg Ser ABsn Val Gln Val
20

att cac cit gaa atc cct gaa
Ile His Leu Glu Tle Pro Glu
35

caa azt gat gtg gtg ttg gtg
Gin Asn Asp Val Val Teu Val
30 55

ate att ccg gaa ogt tge cat

Ile Ile Pro Glu Arg Cys His

65 70

caa cgt ttg tat aaa gaa aza

Gln Arg Leu Tyr Lys Glu Lys
a5

<210> 200

<211> 89

<21%> PRT

att
Tle

gty
Val

att
Ile
40

adyg

Tys

ctg
Leu

dac
Gly

ceg
Pro

gaa
Glu
25

aaa

Lys

gag
Glu

Lt
Phe

gt
Val

tet gat
Ser Asp
10

ttg ottt
Leu Leu

caa cgg
Gln Pro

ggg gaa
Gly Glu

aaa gaa
Lys Glu
5

<213> Actinobacilluz actinomycetemcomitans

<4G0> 200

Gly Ile Arg Pro Glu His Leu Ile Pro Ser Asp

1 Z

Leu Arg Ser Aan Val Gln Val
20

Iie His Leu Glu Tle Pro Glu
35

Gln Asn Asp Val Vel Leu Val
50 55

Ile Ile Pro Glu Arg Cys His

Val

Ile

40

Lys

Leu

Glu

25

Lys

Glu

Phe

10

Teu Leu

Gln Fro

Gly Slu

Lys Glu

gag
Glu

gt
Gly

aoc
Thr

acg
Thr

gac
Asp

Glu

Gly

Thx

Thr

a0

Rsp

goa
Ala

aac
Asn

tta
Leu
45

atg
Met,

ggc
Gly

Ale

Asn

Leu

Met

Gly

gaa ght
Glu Val
15

gaa acg
Glu Thr
30

att tat
Ile Tyxr

gac ate
Asp ILle

ace goc
Thr Ala

Glu Val
15

Glu Thr

30

Ile Tyr

Rsp Ile

Thr Ala

JP 2006-519586 A 2006.8.31

acy
Thr

caa
Gln

cge
Arg

ggc
Gly

tga
Cys
80

Thr

Gln

Arg

Gly

Cys

48

98

144

132

240

267

10

20

30
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65

70

Gln Arg Leu Tyr Lys Glu Lys Gly val

75

Actinobacillus actinomycetemcomltans

85
<210> 201
<2li>» 218
<212> DNA
<213>
<220>
<221> Cnsg
<ZZ2>  (1)..[{21%)
<400> 201
tac atec gte ate gee
Tyr Ile Val Ile Ala
1 5
oty gtg ceg ttt tig
Leu Val Pro Phe Leu
20
ate ate att gee gtt
Ile Ile Ile Ala val
35
gta ttt ttt geo att
Val Phe Fhe Ala Ile
50
g&t tgg cet tec aat
Ala Trp Pro Ser Asn
65
<210> 202
<21Li> 73
<212> PRT
<213>
<400> 202

ttt
Phe

tte
Phe

tty
Leu

cog
Pro

gaa
Glu
70

gtg
Val

toc
Ser

att
Ile

cty
Leu
55

gcy
Ala

gty
val

gaa
Glu

tte
Phe
40

geg
Ala

gtg
val

tea
Ser

geg
Ala
25

got
Gly

act
Thr

gaa
Glu

cag
Gln

gke
Val

gyge
Gly

ttg
Leu

tta
Leu

aakt
Asn

ttyg
Leu

gty
Val

Actincbacillus actinomycetemcomitans

Tyr Ile Val Ile Ala Phe Val Val Ser Gln Leu

1

Leu Val Pro Phe

20

Ile Tle Iie RAla

35

Val Fhe Phe ala

30

5

1Q

Leu Phe Sar Glu Ala Val Asn

25

Val Len Ile Phe Gly Gly Len

40

Ile Pro Leu Ala Thr Leu Val

%5

(206)

ttg
Let

ctg
Leu

tgg
Tre

aaa
Lys
60

Leu

Leu

Trp

Lys
&0

gac
Asp

cag
His

yga
Gly
45

gcg
Ala

Rsp

His

Gly

45

Ala

gga
Gly

cog
Pro
30

tto
Phe

gtg
Vgl

Gly

Pro

30

Phe

Val

aat
Asn
15

ttg

Leu

tgg
Trp

gty
Val

Asn

15

Lau

Tzp

Val

JP 2006-519586 A 2006.8.31

g0

ctg
Leu

atg
Val

ggec
Gly

aac
Asn

Leu

Val

Gly

Asn

48

96

144

182

218

10

20

30
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(207) JP 2006-519586 A 2006.8.31

Bla Trp Pro Ser Asn Glu Ala Val Gluy
65 ’ 70

<210> 203
<211> 631
<212> DNA
<213> Actincbacillug actinemycetemcomitans

<220»
<221l>» CDS
<222>  (1)..{630)

<400> 203

oot tie gee ate gaz agt gac gag aaa ttt goo teoc gec tyge att ogt 48
Pro Phe Ala Ile Glu Ser Asp Glu Lys Phe Ala Ser Rla Cys Ile Arg

1 5 10 15

tge ggt cag tge gtg.caa goc tge cot tat gat atg tig cat tty gea 96
Cys Gly Gln Cys Val Gln Ala Cys Pro Tyr Asp Met Leu His Leu Ala
20 25 30

tog tty cta toa sca atg gaa gog ggy acg acg hat tht ate geg cge 144
Ser Leu Leu Ser Pro Met Glu Ala Gly Thr Pre Tyr Phe Ile Ala Arg
38 40 45

gat aaa oot tge gaa atg tgt ceg gat att cot tge geo cat geg tgt 192
Asp Lys Pro Cys Giu Met Cys Pro Bsp Ile Pro Cys Ala His Ala Cys
50 55 18]

ccg age gght geg tta gat ogt gag geg cag gat att aat cas tec cgt 240
Pro Ser Gly Ala Teu Asp Arg Glu Ala Gln Asp Ile Asn Gln Ser Rrg
65 70 W5 80

aty ggg cty geog gtg thg ctg gat cat gas ace tge ttg aac tgg cas 288
Met Gly Leu Als Val Leu Leu Asp His Glu Thr Cys Leu Asn Trp Gin
85 an 25

gge ttg ogt tgc gat gtg tgt tab cgg gttt tgt ecg ttg att gat aaa 336
Gly Leu Arg Cys Asp Val Cys Tyr Arg Val Cys Pro Leu Ils Asp Lys
100 105 110

goe att acyg ctg gaa age cat cgt aat gag cge ace gge aag cac gog 384
Ala Ile Thr Leu Glu Ser His Arg Asn Glu Arg Thr Gly Lys His Ala
115 120 125

gtg Lttt att ccg acg gtg cat teco gat gge tgt ace gge tgt gge aaa 432
Val Phe Ile Pro Thr Val RBis Ser Rsp Gly Cys Thr Gly Cys Gly Lys
130 135 140

tge gaa caa geg tgh gte ttg gaa gam gog gea ate aas gta tta cog 480
Cys Glu Gln Ala Cys Val Leu Glu Glu Ala Bla Ile Lys Val Leu Pro
145 150 155 160

atg cat ttg gecg aaa gge atg tta gge aaa cat tat cgt thg ggt tgg 528
Mek His Leu Ala Lys Gly Met Leu Gly Lys His Tyr Arg Leu Gly Trp
165 170 175

gaa gaa aag gcg aaa gee ggs cat tec thg gog coy aasm gat thg att 576
Glu Glu Lys Ala Lys Ala Gly His Ser Leu Als Pro Lys Asp Leu Ile
180 185 1920



(208) JP 2006-519586 A 2006.8.31

tog atg cog ace ogt atg ccy gaa geoc aca atg ccg gta atg gge goa 524
Ser Met Pro Thr Arxrg Met Pro Glu Ala Thr Met Pro Val Met Gly Ala
195 200 205

gaa gac a ) 631
Glu Asp
210

<210> 204
<21l>» 210
<212» PRT
<Z13> Actinobacillus actinomycetemconltans

<4040> 204

Pro Phe Rla Ile Glu Ser Asp Glu Lys Phe Ala Ser Ala Cys Ile Arg
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1

Cvs

Sexr

Asp

Pro

65

Met

Gly

Ala

Val

Cys

145

Met

Gly

Leu

Lys

50

Ser

Gly

Ley

Ile

Phe

130

Glu

His

Gin

Leuw

35

Fro

Gly

Leu

Arg

Thr

115

Tle

Gln

Leu

Cys

20

Ser

Cys

Ala

Ala

Cya

1lo0

Leu

Pro

ala

Ala

Val

Pro

Glu

Leu

Val

Bsp

Glun

Thr

Cvs

Lys
165

Gln

Met

Met

Asp

70

Leu

val

Ser

Val

Val

150

Gly

Ala

Glu

Cys

55

Arg

Leu

Cys

His

His

135

TLeu

Met

Cys

Ala

Pro

Glu

Asp

Tyr

Arg

120

Sex

Gin

Lew

Pro

25

Gly

Asp

Ala

Ris

Arg

105

Asn

ABp

Glu

Gly

10

Tyr Asp Met

Thx

Ile

Gln

Glu

val

Glu

Gly

Ala

Lys
170

Fro

Pro

Asp

75

Cys

Arg

Cys

Ala

155

Hig

Tvr

Cys
60

Ile

r Cys

Pro

Thr

Thr

140

Ile

Tyzr

15

Leu His Leu

Phe

Ala

Asn

Leu

Leu

Gly

125

Gly

Lys

Arg

30

Tle

Hig

Gln

Asn

Ile

110

Lys

Cys

Val

Leu

Ala

Ala

Ser

Trp

95

Asp

Ris

Gly

Leu

Gly
175

Ala ”

Arg

Cys

Axr

Gin

Lys

Ala

Lys

Pra

14¢

Trp

20

30
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(209)

JP 2006-519586 A 2006.8.31

Giu Glu Lys Ala Lys Ala Gly His Ser Teu Ala Pro Lys Asp Leu Ile

180

lss

Ser Met Pro Thr Arg Met Pro Glu Ala Thr Met Pro Val

Gln

195

Asp
219

<210> 205
<211> 354
<212> DNA

<Z13>

<220>
<22i> (D3

<222> (1)..

<400> 205

tgc
Cys
1

tat
Tyr

atc
Ile

ttt
Phe

gttt
Val
85

gcg
Ala

gtg
Val

aat
Asn

cty gaa
Leu Glu

cgt get
Arg Ala

gty gaa
Val Glu
a5

aac gcg
Rsn Ala
50

toc gogt
Ser Gly

gcyg tat
Ala Tyr

aac gac
Asn Asp

ttt tta
Phe Leu
115

<210> 206
<211> 118
<212> FPRT

<213>

<400> 206

{354}

cgyg
Arg

ttg
Leu
20

att
Ile

geg
Ala

gat
Asp

cgl
Arg

acg
Thr
100

cag
Gln

gty
Val

ctyg
Leu

acg
Thr

gty
Val

tte
Phe

aag
Lys
85

cge

Arg

tta
Leu

saa
Lys

aat
Asn

ctg
Leu

cag
Gln

gat
Aszp
70

ttg

Leu

act
Thr

aaa
Lys

cuy
Arg

[sTele/
Pro

gta
Val

cag
Gln
55

tat
Tyxr

ctyg
Leu

tat
Tyxr

200

ttg
Lau

goa
Ala

cgt
Arg
40

tta

Leu

tta
Lau

gug
Gly

gty
Val

gag
Glu

tta
L=z
25

gge
Gly

gat
hsp

ttg
Leu

aceo
Thi

gty
Val
105

aag
Lys
10

ttg

Leu

aag
Lys

gaa
Glu

aaa
Lvs

agc
Thx

atg
Met

Actinobacillus actinomycetemcomitans

caa
Gln

gat
Asp

cec
Pro

att

-

Iie

aca
Thr
5

ttg

Leu

gaa
Glu

Actinobacillus actinomycetemcomitans

99
Gly

teg
Ser

gat
Asp

cag
Glin
&0

cgg
Arg

ctg
Len

gaa
GLlu

205

gty
Val

falels]
Pro

gty
Val
45

gaa

Glu

gty
val

cge
nrg

gty
val

150

Melt Gly Ala

att
Tle

ttg
Leu
30

tit
Phe

tge
Cys

gog
Ala

ctg
Leu

ana
Lys
110

atg
Metl
15

Tty
Leu

gaa
Glu

cat
His

gat
Asp

oo
Proe
95

caa
Gln

gag
Gly

gty
Val

gaa
Glu

|3+
Lau

atg
Met
84

g9
Gly

acyg
Thr

48

36

144

192

240

288

336

3584

10

20

30
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Cys

Tyx

Ile

Phe

val

Ala

Val

Asn

Leu

Arg

Val

Astl

50

Ser

Ala

Asn

Phe

<210>
<21l>

<Z12>
<2L3»

<220

<221>

<2RE>

<400>

Glu

Ala

Glu

33

Ala

Gly

YL

Asp

Leu
115

207
613
DA
Actinobacillus actinomycetemcomitans

cpa
(1)..{612}

207

atyg agt tta
Met Ser Leu

i

gac
Asp

Ett
Fhe

gat
Rep

aat
Asn

aaa
Lys

atc
Ile

ttg
Leun
50

cgt
Arg

aaa
Lys

ggc
Gly
35

cag

Gln

att
Ile

Arg

Leu
20

Ile

Ala

Asp

Arg

Thr
160

Gln

aaa
Lya

goe
Ala
20

gtg
VYal

gty
VYal

aag
Lys

Val

Len

Thr

Val

Phe

Lys
85

Arg

Leu

ata
Ile
5

gag
Glu

tty
DLeu

gte
val

ttg
Leu

Lys

Asn

Leu

Gln

Asp
70

Leu

Thr

Lys

tta
Leu

cge
Arg

gty
Val

aat
Agn

ttg
Leu

Arg

Pro

Val

Gln
55

Tyr

Leu

Tyr

tta
Lew

aac
Rsn

ttg
Leu

tat
Tyr
55

ceg
Pre

Leu Glu nys

Ala

Arg

Leu

Leu

Gly

Val

aat
Asn

tta
Leu

teg
Ber

gac
Asp

ctg
Leu

10

(210)

Leu Leu Asp

25

Gly Lys Pro

Asp Glu Ile

Leu Lys Thr

Thr Thr

Yal
105

cag
Glan

ttt
Phe
25

gty
Yal

ggt
Gly

ey
Preo

)

Met

ceg
Pro
10

e
Ala

gty
Val

tat
Tyr

ccg
Pro

Leu

Glu

cag
Gln

cgt
Axg

tta
Leu

caa
Gln

act
Thr

Ser

Asp

Gln
&0

Rrg

Leu

Glu

tac
Tyr

cge
Brg

att
Iie

acc
Thr
60

cgc
Arg

Gln Gly val

Pro

Val
45

Glu

Val

Arg

val

gat
Asp

got
Ala

tta
Leun

cgt
Arg

ggy
GLy

Tle

Leu
30

Phe
Cys
Ala
Leu

Lys
110

cog
Ero

ttg
Len
30

a4ac

Asn

teo
Ser

ttyg
Leu

Mal
18

Lea

Glu

His

Bsp

Pro
a5

Gln

att
Tie

gty
Val

ttg
Leu

zac
Ren

att
Ile

JP 2006-519586 A 2006.8.31

Gly

val

Glu

Leu

Met
80

Gly

Thr

cgt
Arg

tea
Sex

tat
Tyr

agc
Gly

tat
Tyr

48

96

144

182

240

10

20

30
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63

gat cgc
Asp Arg

tat atc
Tyr Ile

ctg agg
Leu Arg

aag gaa
Lys Glu
130

ast cta
Asn Leu
145

ttc cag

zac
Asn

gty
Val

gtg
val
115

cgg
Arg

acy
Thr

agt

Phe Gln Ser

ggo gasz
Gly Glu

cgt gat
Arg Asp

<210>
<2Zll>
<Ziz>
<2L3>

<400>

cog
Pro

gta
Val
185

208
204
PRT

ggc
Gly

cet
Rro
100

ttg
Leu

cgt
Arg

gaa
Glu

thy
Leu

ctyg
Leu
180

gaa
Gla

zaa
Lys
85

gaz
Glu

gta
Val

cga
Arg

gag
Gla

gat
Agp
165

aco

Thx

oge
Rrg

70

atg
Leu

a2y
Lys

ggc
Gly

teoo
Ser

caa
Gln
150

gty
Val

cat
His

tig
Lgu

ctg
Leu

atyg
Val

tta
Leu

tee
Ser
135

att
Ile

zaa
Lys

gtt
Val

aaa
Lys

geg
Ala

gaa
Glu

act
Thr
120

cgt
Aryg

goc
Ale

[efulo]
Ero

ttyg
Leuw

aaa
Lys
200

gasz
Glu

zat
Asn
105

gat
Asp

tat
Tyx

cgt
Arg

tac
Tyz

gge
Gly
185

gag
Glu

aat
Asn

tta
Ieu

gaa
Glu

atg
Met

ttt
Phe

Tt
Phe
170

tat

Tyx

gaa
Glu

(211)

75

ctg
Lew

gac
Asp

gat
Asp

cag
Pro

gcg
Ala
155

aag

Lys

gLy
Val

ey
Lys

Actinobacillus actinomycetemcomitans

208

Met Ser Lieu Lys

1

Asp Lys Lys Als

20

Phe Ile Gly Val

35

Asp Lew Gln Val

S0

Asn Arg Ile Lys

45

Ile

Glu

Len

Yal

Lew

Leu Deu Asn

Arg Asn Leun

Val Ieu Ser

40

Asn Tyr Asp

52

Leuv Pro Lem

70

Gln Pro Gln

10

Phe Ala Arg

25

Val Val Leu

Gly Tyr Gln

Prc Pro Thr

75

acoc
Thr

cge
Arg

att
Ile

att
Ile
140

gty
Val

ogo
Arg

teca
Sex

tac
Tyx

Tyr

Arg

Ile

Thr

Arg

Lttt
Fhe

ach
Thx

gcg
Ala
125

atg
Met

aat
Asn

cat
His

aza
Lys

Asp

Ala

Leu

Arg

Gly

[dut]
Phe

ttt
Phe
11c

aat

Asn

ctg
Len

caa
Gin

tat
Tyxr

att
Ile
1a¢

Pro

Leu

30

Asn

Ser

Leu

999
Gly

gag
Glu

ttt
Fhe

aaa
Lys

tac
Tyr

tta
Leu
175

aac
Asn

Ile

Val

Leu

Asn

Ile

JP 2006-519586 A 2006.8.31

g0

ctt
Leu

gag
Glu

aac
Asn

cga
Arg

EE
Asn
160

tac
Tyx

gat
Asp

Arg

Sexr

Ty

Gly

Tyxr
80

288

336

384

432

480

328

576

613

10

20

30
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(212) JP 2006-519586 A 2006.8.31

Asp Arg Asn Gly Lys Leu Leu Ala Glu Asn Leu Thr Phe Phe Gly Leu
85 90 85

Tyr Ile Val Pro Glu Lys Val Glu Asn Leu 2Asp Brg Thr Phe ¢lu &lu
100 105 110

Leu Arg Val Leu Val Gly Leu Thr Asp Glu Asp Ile Ala Asn Phe Asn
115 iz0 125

Lys Glu Arg Arg Arg Ser Ser BRrg Tyr Met Pro Ile Met Leu TLys Brg
130 135 lac

Asn Leu Thr Glu Glu Gln Ile Ala Arg Phe Ala Val Asn Gln Tyrx Asn
145 150 155 180

Phe Gln Ser Leu Asp Val Liys Pro Tyr Phe Lys Arg His Tyr Leu Tyr
165 170 175

Gly Glu Pre Lew Thr His Val Leu Gly Tyr Val Ser Lys Ile Asn Asp
180 185 180

Arg Asp Val Glu Arg Leu Lys Lys Glu Glu Lys Tyr
195 200

<210> 209
<211> 631
<212» DNA
<213> BRetincbacillus actinomycetencomitans

<E20>
<221> Cp8
<222> {1)..[630}

<400> 209

cgoe tta gea caa cat tea teg gaa aaa otg ace goa okt toe cat gea 48
Arg Leu Ala GIln His Ser Ser Glu Lys Len Thr Ala Len Ser His Ala

i 5 10 15

acc acg cat tet gac geoo caa agb geg gta gaa aat cag agb gaa tet 99
Thr Thr His Ser Asp Ala Gln Ser Ala Val Glu Ash Gln Ser Glu Ser
z0 25 30

gat =gc gac gaa act gat geg gat ogky ttg tha ggc gag gat tat cgt 144
Asp Ser Asp Glu Thr Asp Ala Asp Val Leu Len Gly Glu Asp Tyr Brg
35 40 45

tgg gayg tgy agc aac coc gag ottt gee aat att gag caz gge cet aag 192
Trp Glu Trp Ser Asn Pro Glu Leu Alas Asn Ile Glu Gln Bly Pro Lys
&0 55 60

cce teoe gaa ate aaa goe gee att tig cad gac atc act cot gaa tta 240
Pro Ser Glu Ile Lys Ala Ala Ile Leu Gln Asp Ile Thr Pre Glu Leu
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65

cag
Gln

ctyg
Leu

aat
A3n

egt
Arg

caa
Eln
145

gaa

Glu

aaa
Lys

gat
Asp

gty
Val

caa
Gln

att
Ile

ace
Thr

teo
Sexr
1340

cag
Gln

att
ILle

ace
Thr

gaa
Glu

aaa
Lys
210

<210>
<211>
<212>

<213>

<400>

BArg

Thr

Len

Thr

das

Lys

gag
Glu

tte
Phe
115

age
Ser

gua
Ala

aac
Asn

tat
Tyr

aag
Lys
195

210
210
PRT

210

atce ghe
Ile Vval
B3

céa agc
Gln Ser
100

att tgg
Ile Trp

cac gog
His Gly

ekt tea
Leu Ser

gac gac
Asp Asp
165

get caa
Ala Gln
180

ttg caa
Leu Gln

70

aat
Asn

ggt
Gly

cag
Gin

cat
His

gty
val
150

gaa

Glu

tig
Len

cta
Leu

tta
Leu

gta
Val

gaa
Glu

tta
Leuw
135

gty
Val

caa
Gln

ogt
Ary

ttyg
feu

act caa
Thr Gln

gaa aat
Glu Asn
105

aat gac
Asn Asp
1208

aat cag
Asn Gln

tia cag
Teu Gln

tat ctyg
Tyr Leu

gag cag
Glu Gln
185

gag cgt
Glu BArg
200

(213)

acg
Thr
50

cte
Leu

gcg
Als

gat
Asp

aga
Lys

acy
Thr
170

gog
Ala

gaa
Gla

75

caa
Gln

ace
Thr

gag
Glua

aag
Lys

gaa
Glu
135

ceg
Pro

aaa
Lys

ttt
Phe

Actincbacilluz actinomycetemconitans

Ala Gln His Ser Ser Glu Lys Leu Thr

5

10

His Ser 2sp Ala Gin Ser Ala Val

20

25

Asp Ser Asp Glu Thr Bsp Ala Asp Val Leu

Trp

Glu
50

a3

40

Trp Sexr Asn Pro Glu Leu Ala Asn

55

Glu

Leu

Ile

gat
Asp

aaa
Lys

Tttt
Fhe

cat

His
140

att
1le

acy
Thr

cag
Gln

gat
Asp

Ala

Asn

Gly

Glu
60

cgo
Arg

gag
Glu

aaa
Lys
125

cag
Arg

gea
Ala

gat
Asp

gat
hsp

tgt
Cys
205

Leu

Gln

Glu

Gln

tgg
Trp

tto
Fhe
110
ctt
Leu

aag
Lys

ctg
Leu

tat
Tyr

ttg
Leu
180

cag
Gln

Ser

Ser

Asp

Gly

geg
Ala
85

goo
Ala

got
Gly

ctg
Len

acc
Thr

cgeo
Arg
175

ttg

Len

gtt
Val

His

15

Glu

Tyr

Pxo

JP 2006-519586 A 2006.8.31

20

cag
Gln

tta
Leu

gtg
Val

tta
Leu

gty
Val,
160

ogt
Arg

caa
Gln

gat
Bap

Ala

Ser

Arg

Lys

288

336

384

432

480

528

576

624

631

10

20

30
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(214)

Pro Ser Glu Ile Lys Ala Ala Ile Leu Gln Rsp

85

70 75

Gln Gln Lys Ile Val Asn Leu Thr Gln Thr Gln

B5 90

Leu Ile Glu Gln Ser Gly val Glu Asn Leu Thr

166 1063

Asn Thr Phe Ile Trp Gln Glu Asn Asp Alz Glu

115 120

Arg Ser Ser His Gly His Deu Asn Gln Asp Lys
130 135

Gln Gln Ala Leu Ser Val Val Leu Gln Lys Gin

145

150 155

Glu Ile Asn Asp Asp Glu Gln Tyr ILeu Thr Pro

165 170

Lys Thr Tyr Ala Gin Leu Arg Glu Gln Ala Lys

iR:1¢] 185

Asp Glu Dys Leu Gln Leu Leuw Glu Arg Glu Phe

185 200

Val Lys
210

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

<223>
<221>
<222>

<400>

z11
1155
DNA
Actincbacillus actinomycetemcomitans

DS
(1)..{1155)

211

cco gaa cat ata asa gac aag gta teg aga gyt
Pro Glu His Ile Lys Asp Lys Val Ser Arg Gly

i

5 10

gta acs tity cge aat gty gge aaa ict tac gya
Val Thr Leuw Arg ZAsn Val Gly Lys Ser Tyr Gly

20 25

aaa gat att aat ttg gat att gaz gaz ggc gaa
Lys &sp Ile Asn Deu Asp Ile Gln Glu Gly Glu

JP 2006-519586 A 2006.8.31

Ile Thr Pro Glu Leu

80

Asp Arg Trp Ala Gln

Lys

Phe

His
140

Ile

Thr

Gln

AsSP

tte
Phe

aac
Asn

Tttt
Fhe

85

Glu Phe Ala Leu
110

Lys Leu Gly Val
125

Arg Lys Leu Leu

Ala Leu Thr Val
168

Asp Tyr Arg Axg
175

Asp Leu Leu Gln
180

Cys Gln Val Asp
203

att atg gea agt
Ile Met Bla Ser
15

gta cat att tec
Val His Ile Ser
30

gtc gte it gte
Val Val Phe Val

48

Ge

144

10

20

30
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aga
Gly

ctt
Leu
65

a2ac
Asn

tac
Tyr

ctg
Ley

cag
Gln

aaa
Lys
145

ctt
Leu

tta
Ley

cac
Eis

gaa
Glu

att
Ile
225

cgt
Arg

gtg
Val

gac
Asp

[alsled
Pro
50

gag
Glu

gat
Asp

geco
Ala

aaa
Lys

gkt
Val
130

goo
Ala

gtt
Val

gat
Asp

aaa
Lys

goc
Ala
210

gog
Rla

tte
Phe

aaa
Lys

gcoc
Ala

35

tee
Ser

gat
Asp

gty
Val

ckg
Leu

tta
Leu
115

geoo
Rla

thg
Leu

tce
Ser

goco
Alz

Sad
Lys
195

atg
Het

cag
Gln

gty
Val

gty
Val

2ac
Asn
275

got
Gly

att
Ile

coy
Bro

tac
Tyr
100

goo
Ala

gaa
Glu

teg
Ser

cag
Gla

geoe
Bla
Leo0

cte
Leu

acc
Thr

gty
Val

gcg
Ala

act
Thr
260

cat
His

tge
Cys

ace
Thr

cog
Pro
85

ceyg
Pro

aght
Gly

att
Il=s

gge
Gly

coa
Pro
165

ttg
Leu

aac
Asn

ckg
Leu

999
Gly

agt
Gly
245

got
Ala

cat
His

ggt
Gly

acc
Thr
70

gca
hla

cac
Bis

gta
Val

tta
Leu

ggt
Gly
150

gaa
Glu

egc
Arg

cgae
Arg

gog
Ala

aaa
Lys
230

Tttt
Phe

gtg
Val

gac
Asn

aaa
Lys
55

ggt
Gly

aag
Lys

tiyg
Lau

aat
Asn

cay
Gln
135

cag
Gln

gta
Yal

gta
Val

ace
Thr

gac
Asp
215

ceyg
Pro

atoc
Ile

gaa
Glu

tte
Phe

40

oo
Sexr

gaa
GLu

cge
Brg

gat
Asp

agaa
Lys
120

ctt
Leu

ogt
Axg

tito
Phe

caa
Gln

atg
Met
200

aaa
Lys

ctg
Leu

agt
Gly

aza
Iys

tgg
Trp
280

aca
Thr

ctt
Leu

gat
Gly

gty
Val
108

acg
Thr

gee
Ala

caa
Gln

ttg
Len

atg
Met
185

att
Ie

ate
Ile

gaa
Glu

taa
Ser

gag
Glu
263

atc
Ile

tta
Leu

tac
Tyz

atc
Iie
a0

geoa
Ala

gaa
Glu

cat
His

cgt
Arg

ctyg
Leu
170

cgg
Rrg

tak
Tyr

gty
Val

ottt
Len

cog
Preo
250

ceg
arg

ceg
Pro

(215)

Lty
Leu

atc
Ile
75

ggt
Gly

gaa
Glu

cgg
Arg

ttg
e

gty
Val
155

gac
Asp

gtg
Val

gtt
Val

gty
Yal

tac
Tyr
235

aaa

Lys

gty
Val

gtt
Val

cyga
Arg
60

ggt
Gly

atg
Met

aat
Asn

gat
ABp

ctt
Leu
140

gy
Ala

gaa
Glu

gaa
Glu

ace
Thx

ttg
Leu
220

cat

His

aty
Met

caa
Glin

tce
Ser

45

aty
Met

gaa
Giu

gty
val

atg
Met

caqg
Gla
125

gaa
Glu

att
Ils

ooy
Fro

atc
Ile

cat
Ris
205

aat
Asn

tat
Tyx

aat
Asn

atc
Ile

ggt
Gly
285

att
Tle

ada
Lys

the
Phe

tot
Ser
110

cgeo
Arg

cgth
Ary

agg
Gly

ctt
Leu

too
Ser
i8¢

gac
Asp

gog
Ala

ceg
Pro

tte
Phe

gaa
Glu
270

aat
Asn

gec
Ala

cgyg
Arg

caa
Glin
95

tte
Fhe

gtt
Val

aaa
Lys

cga
Arg

toe
Ser
175

aaa
Lys

caa
Gln

gge
Gly

caa
Gln

cty
Len
255

ttg

Leu

ggc
Gly

JP 2006-519586 A 2006.8.31

gga
Gly

atg
Met

tet
Ser

agg
Gly

aat
Asn

cog
Pro

ace
Thr
160

zac
Bsn

tta
Leu

atg
Yal

ggt
Gly

aat
Asn
240

cog

Pre

cce
Fro

gty
val

240

248

336

354

432

480

528

5786

624

672

7290

768

816

B64

10
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30
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aaa
Lys

cog
Pro
305

gaa
Glu

aas
Lys

gag
Glu

ttt
Phe

gtt
Val
385

gty
Val
230

tct
Ser

ttg
Leo

caa
Gln

4999
Gly

aaa
Lys
370

<210>
<211»
<212>

<213>

<400

ggt gaa
Gly Glu

gat gag
Agp Glu

ottt ggt
Leu Gly

cog ace
Pro Thx
340

gaa acyg
Glu Thx
355

gaa gac
Glu Asp

212
385
PRT
Actingbacillus actinomycetemcomitans

212

Pro Glu His Ile

1

Val Thr ILeu Arg

Lys Asp

Gly

Leu
65

Pro
50

Glu

Asn Asp

Ser Gly

Asp Ile

val Fro

Qac
Bsn

gca
Ala

aac
Asn
325

tta
Leu

aty
Met

gge
Gly

Lys

Asn

Leu

Cys

Thr

Fro
85

ctt
Leu

gaa
Flu
310

gaa

Glu

att
Ile

gac
Asp

ace
Thr

Asp

Val

RAsp

Gly

Thi
70

tca
Ser
295

gkt
val

acg
Thr

tat
Tyr

atc
Ile

goe
Ala
375

tta
Leu

acg
Thr

caa
Gin

ogo
Arg

ggc
Gly
360

tge
Cys

ggt
Gly

ttg
Leu

att
Iie

caa
gln
345

ata

Ile

caa
Gla

Lys Val Ser

Gly Lys Ser

25

Ile Glu Glu

40

Lys Ser Thr

55

Gly Glu Leu

Lys Arg Gly

atz
Ile

cge
Brg

cac
His
330

aat

Asn

abt
lle

cgt
Rrg

Arg

10

Tyr

Gly

Leu

Tyx

Ile
90

(216)

cgc
Arg

agc
Ser
315
ctt

Leuw

gat
Asp

ccy
Pro

ttg
Leu

Gly

Gly

Glu

Leu

Ile

15

Gly

cot

Pro
300

aat

Asn

gaa
Glu

gtg
Val

gaa
Glu

tat
Tyr
380

Fhe

Asn

Fhe

Arg

60

Gly

Met

gag
Glu

gtg
¥al

atc
Ile

gtg
Val

cgh
RAXqg
365

aza
Liys

Ile

Val

Val

45

Met

Glu

Val

cat
His

cayg
Gln

cct
Pro

ttg
Leu
350

tgc
Cys

gaa
Glu

Met

His

30

val

Tle

Lys

Fhe

tta
Leu

gty
Val

gaa
Glu
338

gty
Val

cat
His

asa
Lys

Ala

15

Ile

Phe

Ala

Arg

Gln
95

JP 2006-519586 A 2006.8.31

att
Ile

gtg
val
320

att
Ile

aag
Lys

chg
Leu

ggc
Gly

Ser

Ser

Val

Gly

Met

a0

Ser

81z

860

1008

1956

1104

1152

1155
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Tyt

Glo
Lys
145
Leu
Leu
His
GElu
Ile
225
Arg
Val
Asp
Lys
Pro
305

Gla

Lys

Ala

Lys

Val

130

Ala

val

Bsp

Lys

Ala

210

Ala

Phe

Lys

Ala

Val

2920

Ser

Len

Gln

Leu

Lew

115

Ala

Lau

Ser

Ala

Lys

195

Met

Gln

Yal

Val

Asn

275

Gly

RAsp

Len

Pro

Tyr

100

Ala

Glu

Ser

Gln

Ala

180

Len

Thx

Val

Ala

Thr

260

His

Glu

Glu

Gly

Thr

Pro

Gly

Ile

Gly

Pro

165

Leu

Asn

Lew

Gly

Gly

245

Ala

His

Asn

Ala

Aszn

325

Leu

His

Val

Leau

Gly

150

Glu

Arg

Arg

Ala

Lys

230

Phe

Val

A5

Leu

Glu

310

Gin

ile

Leu

Asn

Gln

135

Gln

val

Val

Thxr

Asp

215

Pro

Iie

Glu

Phe

Ser

295

Val

Thx

Tyx

Bap

Lys

120

Leu

Brg

Fhe

Gln

Met

200

Lys

Leu

Gly

Lys

Trp

Z80

Leu

Thr

Gln

Arg

Val

105

Thr

Alg

Gln

Leu

Met

185

Ile

Ile

Glu

Sar

Glu

2485

Ile

Gly

Len

Iie

Gln

(217)

Bla Glu Asn Met

Glu

His

Arg

Leu

170

Arg

Tyx

Val

Leu

Pro

250

Arg

Pro

Ile

arg

His

330

Bsn

Arg

Leu

Val

155

Asp

Val

Val

Tyx

235

Lys

val

val

Arg

Ser

3135

Leu

Lsp

Asp

Leu

140

Ala

Glu

Gln

Thr

TLeu

220

His

Met

Gl

Ser

Pro

300

Asn

Glu

Val

Gln

2%

Glu

Ile

Pro

Ile

His

205

Asn

Asn

Ile

Bly

285

Glu

Val

Ile

Val

Ser

11e

Arg

Arg

Gly

Leu

Ser

150

Asp

Ala

Pro

Phe

Giu

270

Asn

Bis

Gln

Preo

Leu

Fhe

Val

Lys

Arg

Ser

175

Lys

Gln

Gly

Gln

Leu

255

Leu

Gly

Leu

val

Glu

335

Val

JP 2006-519586 A 2006.8.31

Aan

Pro

Thr

1ls0

Asn

Leu

Yal

Gly

Asn

240

Pro

Pro

Val

Ile

val

320

Ile

Lys

10

20
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340 345 350

Glu Gly Glu Thr Met Asp Ile Gly Ile Ile Pro Glu Arg Cys His Leu
355 360 365

Phe Lys Glu Asp Gly Thr Ala Cys Gln Arg Leu Tyr Lys Glu Lys Gly
370 375 380

Val
g5

<Zi0> 213
<211> 447
<212» DHNA
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<Z13>

220>
<Z21>
<222>

<400>
atg cca asa
Met Pre Lys

1

cag
Gin

tee
Ser

gcyg
Ala

gaa
Glu
65

coo

Pra

ttg
Ieu

aac
Asn

geg
Ala

acg
Thr

geoo
Ala

cag
Gln
50

tte
Fhe

ato
Ile

ctg
Leuw

caa
Gln

cgd
Arg
130

b8
(1)..(447)

213

aat
Asn

tgy
Trp
35

goyg
hla

gte
Val

gaa
Glu

att
Ile

att
Ile
115

gaa
Glu

aat
Asn

ttg
De
20

agt
Arg

cte
L

cog
Pro

ate
Ile

aat
Asn
100

atc
Ile

cgt
Arg

acg
Rla

tct
Ser

ttg
Leu

aat
Asn

cac
His

age
Ser
85

tta

Ieu

gat
Asp

tat
Tyr

cag
Gln

gog
Ala

aga
Gly

att
Tle

aac
Asn
7

tgg
Trp

caa
Gln

tte
Phe

aaa
Lys

tte
Fhe

gly
Val

aaa
Lys

gat
Asp
55

ctk
Leu

acg
Thx

ceg
Pro

gta
Val

caa
Gin
135

tac
Tyr

gaa
Glu

cgyg
Arg
40

gaa
Glu

teo
Ser

ggc
Gly

cag
&ln

cce
Pro
120

ttg
Leu

ctyg
Leu

age
Ser
25

gtt
Val

geo
Ala

qge
Gly

aaa
Lys

ctyg
Leu
105

gee

Ala

2gg
Arg

ctt
Leu

ctt
Leu

ctg
Leu

ctt
Leu

gaan
Glu

cgc
Arg

cog
Pro

gaa
Glu

cag
Gln

Rcotinobacillus actinomycetemcomitans

tea
Sexn

goo
Ala

tty
Len

tgg
Txp

goo
Ala
75

aac
asn

gaa
Glu

gaa
Glu

ttg
Leu

gat
AsSD

tgo
Cys

gy
Ala

caa
Gln
&0

acac
Thr

gea
Ala

tte
Fhe

caa
Gin

ggc
Gly
14a

goo
Ala

aat
Asn

tgt
Cys
45

cag
Arg

acyg
Thr

caa
Gln

atc
Ile

caa
Gln
125

tayg
Trp

tet
Ser

tig
Len
30

gaa
Glu

gaa
Glu

tat
Tyr

agc
Ber

aac
Asn
ilo

azd

LYS

gaa
Glu

cee
Pro

goyg
als

aat
Agn

cog
Pro

goo
Ala

cgoe
Arg
25

age

Ser

got
Ala

ttg
Leu

goa
Ala

gcg
Ala

gaa
Glu

gac
ASpP

acg
Thr
B8O

gat
Bap

ttt
Fhe

tta
Len

agt
Ser

48

26

144

19z

240

288

336

364

432

20

30



L T e T e T e T e T e T e T e |
—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

O

acg gag cag gcg goy
Thr Glu Gln Ala Gly

(219)

Aetinobacillus actinomycetemcomitans

145

<210> 214

<211> 149

<212> PRT

<213>

<400> 214

Met Pro Lys Asn Ala

I 5

Gln Thr Asn Leu Ser

20

Ser Ala Trp Brg Leun
35

Ala Gln Ala Leu Aen

20

Glu Phe Val Pro His

85

Proc Ile Glu Ile Ser

g5
Iau Leuw Ile Bsn Leu
100

Asn Gln Tle Ile Asp
115

Ala Arg Glu Arg Tyr

130

Thr Glu Gln Ala Gly

145

<210> 215

<211> 774

<212> DHA

<213>

<220>

<221> CD3

<222> {1)..(774)

Gln Phe

Ala Val

Gly Lys

Asn Leu

70

Trp Thr

Gln Pro

Phe Val

Lys Gln
135

Tyr Leu Leu Ser Asp Ala

19

Glu Ser Leu
25

Arg Val Leu
40

Glu Ala Leu

Ser Gly Glu

Gly Lys Arg
90

Gln Leu Pro
105

Pro Ala Glu
120

Leu Arg Gln

Ala

Len

Trp

Ala

Asn

Glu

Gly

Leu

Actincbacillus actinomycetemcomitans

Cys

AsD,

Ala Cys

Gln

&l

Thr

Ala

Phe

Gln

Gly
140

45

BArg

Thy

Gln

ile

Gln

125

Trp

JP 2006-519586 A 2006.8.31

Ser Pro Ala

Lew

Gln

Glu

Tyr

Ser

Asn

110

Lys

Glu

15

Ala Ala

Agn

Pro

Ala

Arg

85

Ser

Leu

Glu

Thy

80

Asp

FPhe

Leu

Ser

447

10

20

30



—m —m —m ~—@ ~@ @ ~@ ™~—@ @ @ @ @ @ @ @ @ ™@ o™@ ™@P & & & & /s /s /s /e /e /e /e /e e /e e e

O

<400> 215
gaa gac aac

Lys
1

tet
Ser

Cgg
Arg

aac
Asn

cag
Gln

gat
Asp

ttg
Leu

tat
Tyr

cog
Pro

cag
Gln
145

cag
Gln

[{ale]
Thr

ceg
Pra

ceg
Pro

tce
Ser
228

Asp

aac
Asn

ctg
Leu

tta
Leu
50

tty
Leu

aaa
Lys

coa
Pro

caa
Gin

caa
Gln
130

aaa
Lys

coyg
Pro

tat
Tyr

gty
Val

gaa
Glu
210

atg
Met

Asn

ggc
Gly

gog
Ala
35

gte
Val

gga
Gly

gcy
Ala

caa
Gln

gty
Val
1135

tat
Tyr

atc
Ile

cag
Gin

ttt
Phe

cat
Arg
195

agt
Ser

caa
Gln

aaa
Lys

gaa
Glu
20

caa
Gin

aac
Asn

att
Tle

ace
Thr

tat
Tyxr
10¢

atg
Met

tgg
Trp

gca
Ala

caEa
Gln

tac
Tyr
180

aag

Lys

zaa
Lys

acc
Thx

ate
Ile

cog
Pro

tog
Sar

acg
Bla

gte
Val

cclh
Pro
85

ttg
Leu

994
Gly

gcg
ala

ctg
Len

caa
Gln
165

acae

Thx

gca
Ala

aac
Asn

atec
Ile

tgg
Txp

gtg
Val

gat
Asp

gag
Glu

gcg
Ala
70

tac
Tyr

teg
Sex

cay
Gln

zaa
Lys

caa
Gln
150

acy
Thr

Tttt
Phe

ttg
Leu

agg
Arg

gat
Asp
230

cac
His

act
Thr

tot
Sex

aaa
Lys
55

gaa
Glu

tty
Leu

coa
Pro

caa
Gln

gaa
Glu
135

cag
Gln

gat
Asp

aat
Asn

gca
Ala

att
Ile
215

age
Ser

tte
Phe

q0g
Ala

cct
Pro
40

gtg
Val

aat
Asn

ceg
Pre

cat
Kis

ggc
Sly
120

agaa
Lys

gac
Asp

caa
Gln

Tttt
Phe

atyg
Met
200

cct

Pro

cog
Arg

acc
Thr

cag
Gln
25

tta
Leu

tta
Len

gac
Asp

caa
Gln

gaa
Giu
1as

aat
Asn

gty
Val

gte
Val

acg
Thrx

aac
Asn
185

aty
Met

tta
Leuy

tgg
Txp

tta
Lei
10

caa
Eln

aag
Lys

cayg
Gln

cge
Arg

atg
Met
S0

ggc
Gly

cte
Leu

gog
Ala

aygc
Ser

caa
Gln
176

atg
Met

aca
Thr

acg
Thr

gag
Glu

(220)

cga
Arg

ttt
Phe

cac
His

caa
Gln

act
Thr
75

ctg
Leu

att
Ile

atc
Ile

ttt
Fhe

goo
Ala
135

tac
Tyr

cCa
Pro

tet
Ser

gat
Asp

Caa
Gln
235

aaa
Lys

gti
val

tat
Tyxr

act
Thr
60

tta
Leu

gcg
Ala

gty
Val

cat
His

aaa
Lys
140

tta
Leu

ttc
Phe

cas
Gln

gco
Ala

aat
Asn
220

acg
Thr

gaa
Glu

goa
Ala

tta
Lew
45

chy
Leu

cgc
Arg

cat
His

acc
Thr

ttg
Leu
125

aat
asn

gat
Asp

jeluled
Fro

ctg
Leu

cge
Arg
205

Lkt
Phe

ccg
Pro

gea
Ala

ago
Ser
30

cgo
Arg

ctg
T

tta
Leu

atc
Il

aac
Asn
110

gaa
Glu

gty
Val

gtg
Val

caa
Gln

geg
Ala
1920

agt

Ser

tta
Len

gtt
Val

ata
Ile
15

tgg
Trp

tac
Tyr

cca
Bro

act
Thr

age
Ser
85

ggg
Gly

aag
Lys

gzt
Asp

gty
Val

ott
Len
175

caa
Gln

tta
Leu

[olur:d
Pro

gaa
Gin

JP 2006-519586 A 2006.8.31

tay
Trp

caa
Gln

ctt
Leu

gag
Glu

tta
Len

oty
Leu

gog
Ala

aac
BAsn

tat
Tvr

tgg
Trp
160

tge
Cys

age
Ser

ttg
Leu

aknkt
Ile

can
Gin
240

48

9

144

192

240

288

336

384

480

528

576

672

72Q

10
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(221)

JP 2006-519586 A 2006.8.31

tta tta age caa gog cga att gga gag aag gea oog cke sas cbyg ace
Leu Leu Ser Gln Ala Arg Ile Gly Glu Lys Ala Pro Leu Lys I.eu Thr

cta agt
Leu Ser

<210> 216

<211
<212>
<213>

<400>
Lvs Asp
1
3exr Asn
Arg Leu
Agn Leuw
Gin Leu
65
Asp Lys
Leu Pro
Tyr Gln
Pro Gln
130

Gln Lys
145

Gln Pro

Thr Tyr

258
PRT
Actinobacillus actinomycetemcomitans

216

Asn

Gly

Ala

Val

Gly

Ala

Gln

Val

115

Tyx

Tle

Gln

Phe

Lys

Glu

Gln

Asn

Ile

Thx

Tyxr

100

Met

Trp

Ala

Gln

Tyr

245

Ile

Bro

Ser

Ala

Val

Pro

85

Leu

Gly

Ala

Leu

Gln

155

Thr

Irp

val

Asp

Glu

Ala

70

Tyr

Sex

Gln

Lys

Glan

150

Thx

Phe

His

Thy

Ser

Lys

55

Glu

Leu

Pro

Gin

Glu

135

Gln

Asp

Rsn

Phe

Ala

Pro

40

Val

Asn

Pro

His

Gly

120

Lys

Asp

Gln

FPhe

Thr

Gln

25

Leu

Leu

kap

Gln

Glu

105

Asn

Val

Val

Thr

Asn

250

Len

Gln

Ly

Gln

Brg

Met

20

Gly

Leu

Ala

Ser

Gln

170

Met

hrg

Fhe

His

Gln

Thx

15

Leu

Ile

Ile

Phe

Ala

155

Tyr

Pro

Lys

Val

Tyr

Thr

Tew

Ala

val

His

Lys

140

Leu

Phe

Gln

Glu

Ala

Leu

45

Len

Brg

His

Thr

Leu

125

Asn

Asp

Pro

Leu

Ala

Sex

30

hrg

Leu

Ile

Agn

110

Glu

Val

Val

Gln

Bla

255

Ile

Trp

TYr

Pro

Thr

Ser

a5

Gly

Lys

AsSD

Val

Leu

175

Gln

Trp

Gln

Leu

Glu

Deun

80

Leu

Ala

Asn

Ty

Trp

160

Cys

Sar

768

FT4

10

20

30
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180

Pro Val Arg Lys

185

Pro Glu Ser Lys

210

Ser Met Gln Thr

225

Leu Leu Ser Gln

Leu Ser

<210>
<211i>
212>
<2313>

<220>
<221>
<222>

<400>

217
363
DNA

185

(222)

Ala Leu Ala Met MeL Thr Ser

Asn

Tle

Ala
245

200

Arg Ile Pro Leu Thr Asp

AER
230

Arg

215

Ser Arg Trp Glu

Ile Gly Glu Lys

230

Gln
235

Ala

Aotinokacillus actinomycetemconitans

cDs

{1)..(363}

217

ate cgh att caa
Ile Arg Ile Gln

i

aaa ccyg
Lys Pro

tat gee
Tyr Ala

ttg ctt
Leu Leu
50

geo gta
Ala Val

goo caa
Ala Gln

acy goa
Thr Alz

gge
Cly

gat
Aap
35

gat
Asp

cac
His

ggeo
Gly

geoe
Ala

gaoc
Alz
20

cElb
Leun

gce
Ala

gce
Ala

gge
Gly

gat
Asp
140

cog
Pro
5

qgc
Gly

gcg
Ala

atg
Mei

gec
2la

aga
Arg

aada
Lys

gac
Asp

ttt
Phe

got
Gly

a28aa
Tivs

tgg
Trp
70

ctt

Leu

ctc
Leuw

gaa
Glu

gag
Glu

gce
Ala

gge
Gly

aaa
Lys

tat
Tyr

atc
Ila

ggc
Gly

goo
Ala

acg
Thr
40

gac
Asp

tte
Phe

gat
Asp

gee
Bla

att
Ile

aza
Lys
25

ata
val

acg
Ala

gtt
Val

tac
Tyx

zaa
Lys
105

tet
Ser
10

gaa
Glu

atg
Met

acc
Thr

caa
Gln

gag
Glu
a0

age
Ser

atg
Met

gtg
Val

ace
Thr

cta
Teu

ccg
Pro
75

goo

Ala

gqt
Gly

Ala

AsT
220

Thx

EFro

cgt
Bxg

teg
Ser

get
Bla

Lttt
Phe
60

att
Ile

gge
Ely

cgh
Arg

Arg
205

Phe

Pro

Lau

ttt
Phe

aty
Met

tat
Tyr
45

gcy
Ala

tty
Lew

ace
Thx

gta
Val

3er

Leu

Val

Lys

ggc
Gly

gat
Asp
30

gag
Glu

cat
Arg

aac
Asn

tgg
Trp

tgg
Trp
110

Ley

Pro

Glu

Leu
255

ttg
Leau

ttc
Phe

cygt
Arg

ace
Thr

tat
Tyr

gga
Gly

cgc
Arg

JP

Leu

Ile

Gln
240

Thr

aaa
Lys

cge
Axg

tta
Leu

gat
Asp

ada
Lys
80

cog
Pro

cgc
Arg

2006-519586 A 2006.8.31

48

96

182

240

288

338

10

20

30
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<210>
<211l>

(223) JP 2006-519586 A 2006.8.31

coa age g9y ttg aty aag aaa aaa gtg 363
Pro Ser Gly Leu Met Lys Lys Lys Val
115 120
218
121
PRT

<212>
<213>

<400>

Actincobacillus actinomycetemconitans

218

Ile Arg Ile Gln Pro Asp Glu Gly Ile Ser Met Arg Phe Gly Leu Lys

1

Lys Pro

Gly Ala Gly Phe Glu Rla Lys Glu Val Ser Met Asp Phe Arg
20 25 30

Tyr Bla Asp Leu Bla Gly Bla Thrx Val Met Thr Ala Tyr Glu Rrg Leu

Leu Leu
50

Alg Val

35 40 45

msp Ala Met Lys CGly Asp Ala Thr Leu Fhe Ala Arg Thr Asp
55 &0

His Ala Ala Trp Lys Phe Val GIn Pro Ile Leu Asn Tyr Lys

Bla Gln Gly Gly Brg Leu Tyr Asp Tyr Glu Ala Gly Thr Trp Gly Pro

25 Ly 95

Thr Ala ala Asp Lys Leu Ile Ala Lys Ser Gly Arg Val Trp Arg Arg

100 145 110

Pro Ser Gly Leu Met Lys Lys Lys Val

<21Q>
<21l
<212>
<213>

<220>
<22Z1>
<222>

<400>

115 120

212
152
oA
Botinobacillus actinomycetemconitans

cos
(1)..{L59)

212

atg gea aca ggc aaa agc ath att tta atg gga gtt tcc agt aca gga 438

1

Met Ala Thr Gly Lys Ser Ile Ile Leu Met Gly Val Ser Ser Thr Gly
5

io0 15

aaz aca tca ghbg ggg acg gaa gta geoa cgt cgt ttg gay ata asa ctg 9%
Lys Thr Ser Val Gly Thr Glu Val Ala Arg Arg Leu Glu Ile Lys Leu

20 25 30

10

20

30



O

(224) JP 2006-519586 A 2006.8.31

att gat gge gat gat ctyg cae ceg cge gec aat abte ata =aa atg ggo 144
Ile Asp Gly Asp Asp Leu His Pro Arg Bla Asn Ile Ile Lys Met Gly
35 40 45

gaa gga cat cog cte 158
Glu Gly His Pro Leu
520

<210> 220

<211> 53

<212>» PRT

<213> BActincbacillius actinomycetemcomitans

<400> 220

HMet Ala Thr Gly Lys Ser Ile Ile ILeu Met Gly Val Ser Ser Thr Gly
1 5 1o 15

Lys Thr Ser Val Gly Thr Glu Val 2ala Afg Arg Leu Glu Ile Lys Len
20 25 30

Ile Asp Gly Asp Asp Leu His Pro Arg Ala 2sn Ile fle Lys Met Gly
35 40 45

Gl Gly His Pro Leu
50

<210> 221
<211> 289
<212> DWNA
<213> BActincbacillus actinomycetemcomitans

<220>
<2zZ1» CDS§
<222> {1)..428%8)

<400> 221
aac att get kat geog geog aaa gac asa tac agt ogt gaa gaa atc ate 48
Asn Ile Ala Tyr Ala Ala Lys Rsp Lys Tyr Ser Arg Glu Glu Ile Ile
1 5 10 15
aaa gog goa aaa gog gog cac goo atg gaa ttt atc gag cat ttg gaa 96
Lys Rla Ala Lys Bla Ala His Ala Met Glu Phe Ile Glu His Leu Glu
20 25 30
aac ggt ctg gat acg gtt atc gge gas aac gge gcc age tta toce ggo lag
Asn Gly Leu Asp Thr Val Ile Gly Glu Asn Gly Ala Ser Leu Ser Gly
35 40 45
ggt caa cge cag cgt tta gee ate gee cge gee ttg ttg cgt aac teog 152
Gly Gln Arg Glm Arg Leu Ala Ile 2la Arg Ala Leu Leu Arg Asn Ser
30 55 &0
ceg gka Ltg att tta gat gas gee aco teg gea titg gat acg gaa toc 240

Pro Val Leu Ile Leu Asp Glu Ala Thr Ser Ala Leu Asp Thr Glu Ser
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(225) JP 2006-519586 A 2006.8.31

65 TQ 7% 80
gaa cgc gca att caa gey goa titg gaa gea ate o2a aaa gat cge acg g 289
Glu Arg Ala Ile Gln Ala Ala Teu Glu Glu Ile Gln Lys Rsp Arg Thr
85 ag 25
<210> 222
<211> 96
<212> PRT

<213> BAetincbacillus actinomycetemcomitans
<400> 222

Esn Tle Ala Tyr Ala Rlz Lys Asp Lys Tyr Ser Arg Glu Glu Ile Ile
1 5 10 15

Lys Bla Ala Lys Ala Ala His Ala Met Glu Phe Ile Glu His Leu Glu
Z0 25 30

Asn Gly Deun Asp Thr Val Ile Gly Glu Asn Gly Ala Ser Leu Ser Gly
35 40 45

Gly &ln Arg Gln Arg Leu Ala Ile Ala Arg Ala Leu Leu Arg Asn Ser
50 5% 60

Pro Val Len Ile Leu Asp Glu Ala Thr Ser Ala Leu Asp ‘Thr Glu Ser
65 0 75 g0

Giu Arg Ala Ile Gln Ala Ala Teuw Glu Glu Ile Gln Lys Asp Arg Thr

85 ly] 95
<210> 223
<211> 353
<212> DHA
<Z13> Actinobacillus actinomycetemcomitans
<220>
<Z2l» CDS
<222>  (1)..{351)
<400> 223
teg ase ate aac oot gat gat cca agt geg att atc gaa gge aac gaa 48
Ser Asn Ile Asn Pro Asp Asp Pre Ssr Ala Ile Ile Glu Gly hsn Glw
1 <] 10 15
aaa gtg gtt cgo oot cgt tte ace gac geyg gaa tic tie tec aaza ace 26
Lys Val val Arg Pro Arg Leu Thr Asp Ala Glu Phe Phe Ser Lys Thr

20 25 30
gac tta aaa caa asa tta gtg gat cge tta ccg cge tig gaa act gtg 144
Bsp Leu Lys Gln Lys Leu Val Asp Arg DLeu Pro Arg Leu Glu Thr Val
35 40 45

ttg ttc caa caa caa cbtt ggeo aca ttyg cgt gabt asa ace gac cge atc 192
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Leu Fhe
50

gaa caa
Glu Gin
65

aaa goa

Iys Ala

atyg gty
Mot Val

geo ogi
Ala Arg

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

<400>

Ser Asn

1

Lys Val

Asp Leu

Leu Phe

50

Glu Gln

Lys Ala

Met Val

Ala Arg

<210>
<Z211>

Gln

ctt
Len

aaa
Lys

tit
Fhe

cac
His
115

224
117
FRT

Gln

gcg
Rla

cgt
Arg

gaa
Glu
100

gac
Asp

Gln Leu

gt gea
Gly Ala
70

gecg ggc
Als GBly

tte acc
Phe Thr

ggc ga
Gly

Gly
35

ata
Tle

ttg
Lsu

gac
Asp

Thr

gce
Rla

ctyg
Leu

acc
Thr

Len

aaa
Lys

tea
Ser

caa
Gln
105

(226)

Rrg

caa
Gln

aaa
Lys
90

ggc
Gly

Bep

atc
Ile
75

tgce
Cys

gta
val

Aotincbacillus actinomycetemcomitans

224

Ile

Val

Lys

35

Gln

Leu

Lys

Phe

His

115

225
366

Asn

Arg

20

Gln

Gln

Ala

Axg

Glu

100

BBp

Pro Asp

5

Pro Arg

Lys Leu

Gln Leu

Gly Ala

Rla Gly

B5

Fhe Thr

Gly

Asp

Leu

Val

Gly

55

Ile

Leu

Asp

Pro

Thr

Asp

40

Thr

Ala

Leu

Thr

Ser

Asp

25

Arg

Leu

Lys

Ser

Gln
105

Ala

10

Ala

Leu

Aryg

Gln

Lys

20

Gly

Ile

Glu

Pro

Asp

Ile

75

Cys

Val

Lys
60

ggt
Cly

gat
Asp

atg
Met

Ile

Phe

Arg

Lys

&0

Gly

Bap

Met

Thr

goe
hla

thg
Len

ggt
Gly

Glu

Fhe

Leu

45

Thr

Ala

Lau

Gly

Asp

gac
ASp

atg
Met

atg
Met
110

Gly

Ser

30

Glu

Asp

Asp

Met

Metl
110

Arg

gaa
Glu

ace
Thr

cac
His

Asn
15

Tys

Thx

Arg

Glu

Thx

85

His

JP 2006-519586 A 2006.8.31

Ile

gcg
Ala
1)

aat
Asn

tat
Tyr

Glu

Thr

Val

Ile

Bla

Rsn

Tyr

240

288

336

353

10

20

30
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(227)

<21Z> DNA
<213> Actinobacillus actinomycetemcomitans

<220>
<221> CDS
€222> (1) ..(36%)

<4Q0> 225

cta ttg gsa aaz caa ggg tta att aaa tta aas
Leu Leu Glu Lys Sln Gly Leu Ile Lys Leu Lys
1 3 10

tte tecc act tct ata gat ate att gaa ast ceg
Phe Ser Thr Ser Ile Asp Ile Ile Glu Asn Pro
2Q 25

aaa gaz gtg gat acc tec gtk geg gea cgt geo
Lys Glu Val ARsp Thr Ser Val Ala Ala Arg Ala
35 40

ttg gcg gbta gtg aabt aac aac tac geoo ggbt caa
Leu Ala Val Val Asn Asn Bsn Tyr Ala Gly Gln
50 35

caa gat cac gge gta ttt gtg gaz gat aza gat
Gln Asp His Gly Val Fhe Val Glu Asp Lys Asp

att atc gty geoa cgg acc gal aac aaa gac age
Ile Tle Val Ala Arg Thr Asp Asn Lys Rsp Ser

tte gty aas geoo tac gaa ace ooy gaa gty gaa
Phe Val Lys Ala Tyr Gln Thr Pro Glu Val Glu
100 105

cac bttt saa gac ggo gtg gta aza ggc tgg
His Phe Lys Asp Gly Val Val Dys Gly Trp
115 120

<210> 226
<211> 122
<212> PRT
<213> BActincbacillus actinomycetemcomitans

<400> 226
Leu Leu Glu Lys Gln Gly Leu Ile Lys Leu Lys
1 5 10

Phe Ser Thr Ser Ile Asp Ile Ile Glu Asn Pre
20 25

Iys Glu Yal Bep Thr Ser Val Ala Ala Axg Ala
35 40

Leu Ala Val Val Bsn Asn Bsn Tyr Ala Gly Gin

gat
Asp

aaa
Lys

tta
Leu

gta
val
B0

tea

Ser

aaa
Lys

caa
Gln

Asp

Lvs

Leu

Yal

ccg
Pro

aat
Asn

gat
Asp
45

ggc
Gly

acg
Pro

gac
Ala

gaa
Glu

Pro

Asn

Asp

45

Gly

ace
Thr

tta
Leu
30

gac

Asp

tta
Leu

tat
TYr

gta
Val

geg
Ala
110

Thr

Leu

Asp

Leu

aac
Asn
15

casa
Gln

gLt
Val

aat
Asn

gta
Val

cag
Gln
95

aag
Lys

Asn

15

Gln

Val

Asn

JP 2006-519586 A 2006.8.31

ctg
Leu

ate
Tle

gat
Asp

gcg
Ala

aat
Asn

act
Thr

aaa
Lys

Leu

Ile

BEp

Bla

48

86

144

182

240

288

336

366

10

20

30
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(228) JP 2006-519586 A 2006.8.31

50 55 &0

Gln Asp His Gly Val Phe Val Glu Asp Lys Rsp Ser Pre Tyr Val Asn
65 70 73 8D

Ile Ile Val Ala BArg Thr Asp Asn Lys Asp Ser Lys Ala Val Gln Thr
85 20 25

Phe Vel Lys Ala Tyr Gln Thr Pro Glu Val Glu Gln 3lu Ala Lys Lys
1100 108 lio

His Phe Lys Asp Gly Val Val Lys Gly Trp
115 120

<210> 227
<211> 465
<212> DNA
<213> Actinobacillus actinomycetemcomitans

<220>
<221> CDS
<222>  (1)..l(465)

<400> 227

atg act tgg caa aac ghtg teg ate ate gttt agt tat cct caa act gac 48
Met Thr Typ Gln Asn Val Ser Ile Ile Val Ser Tyr Pro Gin Thr Asp

1 5 i0 15

ata aza agg gga tct tit atg asac tig aaa aaa tta tha gge gte gea 96
Ile Lys Arg Gly Ser Phe Met Asn Dbeu Lys Lys Leu Leu Gly Val Ala
23 25 30

aca tta goe too ghka tte gee tta acg get tgt zat gaa gag aaa aas 144
Thr Leu Ala Ser Val Phe Ala Leu Thr Ala Cys Asn Glu Glu Lys Lys
35 40 45

ccg gas goc gea ooy goa gac aaa ccg gog Jgoa gaa goc ocg goa aca 182
Pro Glu Ala Ala Pro Ala Asp Lys Pre RAla Rla Glu Ala Pro Rla Thr
50 55 50

atc aza gtg ggc gtg atg gea gga cog gas cac caa gtg goh gaa ate 240
Iie Lys Val Gly Val Met Ala Gly Pro Glu His Gin Val Rla Glu Ile
85 70 75 g0

gcé gog aza gtg goa aaa gaa aaa tac aac tta gac gta gaa tac gtt 288
Ala Ala Lys Val Ala Lys Glun Lys Tyr Bsn Lewn Asp Val Glu Tyxr Val
85 a0 g5

tta ttc aat gac tac goc thtg cea aac act gea gty tct aza ggt gat 336
Leu Phe Asn Asp Tyr Ala Lew Pro Rsn Thr Ala Val Ser Tys Bly Rsp
100 105 110

tta gac gkt aac geca atg caa cat zaa ccg tat tta gac aaa gat tec 384
Leu Asp Val Asn Ala Met Gln His Lys Pro Tyr Leu Asp Lys Asp Ser
115 120 iz25
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(229) JP 2006-519586 A 2006.8.31

caa gog aaa gga Lty aac aac tte gtg ate gtg ggt ast ace tro gtt 432
Gl Ala Lys Gly Lew Asn Bsn Leu Val Ile Val Gly Asn Thr Phe Val
13c 135 140

tac ccg tta goo gge tat toa aza aaa atce aaa 465
Tyr Pro Leun Ala Gly Tyr Ser Lys Lys Ile Lys
145 150 155

<210> 228
<211l>» 155
<212> PRT
<213> Actinobacillus actinomycetemcomitans

<400> 228
Met Thr Trp Gin Asn Val Ser Ile Ile Val Ser Tyr Pro Gln Thr Asp
1 5 10 15

Ile Lys Arg Gly Ser Phe Met Asn Leu Lys Lys Len Leu Gly val Rla
20 25 30

Thr Leu Ala Ser Val Phe Ala Leu Thr Ala Cys Asn Glu &lu Lys Lys

Pro Gln 2la Ala Pre Ala Asp Lys Pro Ala ala Glu Ala Pro Ala Thr

Ile bys Val Gly Val Met Ala Gly Pro Glu His Gln Val Ala Glu Ile
65 70 75 80

Ala Ala Lys Val Ala Lys Glu Lys Tyr Asn Leu Asp Val Glu Tyr Val
85 gQ 85

Leu Phe Rsn Rsp Tyr Ala Leu Pro Asn Thr Ala val Ser Lys Gly Bsp
100 105 110

Leu Asp Val Asn Ala Met Gln Mis Lys Pro Tyr Leu Asp Lys Asp Ser
115 12¢ 125

Gln Ala Lys Gly Leu Asn Asn Leu Val Ile Val Gly Asn Thr Phe Val
130 135 140

Tyr Pro Leuw Ala Gly Tyr Ser Lys Lys Ile Lys
145 15¢ 155

<210> 229
<211> 1008
<212> DNA
<213>» Actinobacillus actinomycetemcomitans
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<220>
<221>
<222>

<400>
atg atg gaa
Met Mek Glov

1

ctt
Leu

tac
Tyr

acc
Thr

gdc
Gly
65

gct
Ala

folalel
Pro

acc
Thx

ttt
Fhe

cgyg
Arg
145

cay

Gln

gog
Ala

att
Ile

attr
Ile

tta
Leu

gac
asp

gat
Asp
50

atk
Ile

gte
Val

gat
Asp

cge
Arg

gag
Glu
130

ttg
Leu

cgt
Arg

geg
Ala

toe
3er

gaa
Glu
210

Ccbs

{1)..{1008)

229

aaa
Lys

atg
Met

>
o)

tgc
Cys

tog
Ser

acc
Thr

tte
Phe

cac
His
115

att
Ile

gat
Asp

tte
Phe

gdc
Gly

goeo
Ala
155

cte
Leu

cte
Teu

geg
Ala

age
Ser

aac
Asn

gca
Ala

ttg
Leu

Tttt
Phe

g9y
Gly

gaa
Glu
180

gce

Ala

agt
Jer

goo
Ala
5

gaa
Glu

gge
Gly

ace
Thr

cgc
Arg

caa
Gln
g5

caa
Gl

cgo
Arg

cty
Leu

ctg
Lew

e
Arg
165

atc
Ile

[sls1e}
Arg

ctg
Leu

tat
Tvr

tgo
Cys

gac
Asp

ttg
Leu

aac
Asn
70

tgy
Trp

ttt
Phe

aaa
Lys

cgo
Arg

gca
Ala
150

gac
Asp

aas
Lys

agt
Ser

gog
Ala

ttg
Leu

geg
Ala

gygc
Gly

Tttt
Phe
55

atyg
Met

tto
Phe

cag
His

atc
Ile

cac
His
135

aaa
Lys

ggo
Gly

gty
Val

gayg
Glu

cag
Gln
215

caa
&ln

gat
Aep

gaa
Glu
40

gta
Val

agt
Sexr

age
Ser

cit
Leu

cgt
Arg
120

gcg
Ala

aac
Asn

aac
Asn

aaa
Lys

att
Ile
z00

cag
Gln

aaa
Lys

ttt
Phe

tte
Phe

ggc¢
Gly

tat
Tyr

ctg
Leu

gac
Asp
105

ate
Ile

gaa
Glu

ggc
Gly

aat
Asn

gat
Asp
185

tte
Phe

gto
Val

acg
Thr
1q

gtc
Fal

gtg
Val

gag
Glu

goo
Ala

cag
Gln
20

ggac
Gly

ggc
Gly

gaa
Glu

tte
Phe

ctc
Leu
170

cga

Rrg

aalt
Asn

tta
Leu

(230)

cog
Pro

gta
Val

gocg
Ala

caa
Gln

ggt
Gly
75

atg
Met

gty
Wal

age
Sexr

age
Thr

cec
Pro
155

ace
Thr

aac
Asn

tta
Lew

aat
Asn

cca
Pro

aaa
Lys

gty
Val

ctyg
Leu
o0

ttyg
Leu

ced
Pro

gat
Asp

ctg
Lew

gac
Asp
140

aat
Asn

cas
Gln

aag
Lys

ate
Ile

gga
Gly
220

aza
Lys

gag
Glu

zaa
Lys
45

gog
Ala

aaa
Lys

gag
Gly

att
Ile

caa
Gln
125

gag
Glu

tat
Tyr

gcc
Ala

cgo
Ary

gtt
Val
Z05

gae
Asp

cag
Gln

caa
Gln
30

ata
Ile

adaa
Lys

gat
Asp

caa
Sin

att
Leu
110

ggc
Gly

ctc
Leu

tte
Phe

cta
Leou

agt
Ser
180

gce

Ala

gtt
Val

ace
Thxr
15

ctyg
Tieu

cge
Arg

tte
Phe

cgco
Brg

cog
Pro

gaa
Glu

aat
Asn

aaa
Lys

acc
Thr

cge
Arg
175

tteo
Fhe

aaa
Lys

thg
Lau

JP 2006-519586 A 2006.8.31

gca
Ala

ggc
Gly

aaa
Lys

goc
Ala

aaa
Lys
20

acg
Thx

gty
Val

cat
His

gtg
Val

gaa
Glu
160

tay
Trp

tat
Tyr

eyt
Rrg

caz
Gln

48

99

144

192

240

288

336

384

43z

480

528

576

624

&672

10

20

30



—m —m —m ~—@ ~@ @ ~@ ™~—@ @ @ @ @ @ @ @ @ ™@ o™@ ™@P & & & & /s /s /s /e /e /e /e /e e /e e e

O

ctg aac ggt
Leuw Bsn Gly

225

acy
Thr

ccg
Pro

att
Ile

gtg
Yal

tag
Txp
303

gac
Gly

caa chy
Gln Lewu

ctt atg
Leu Ila

ttt gte
Phe Val

275

aaa gcc
Lys Ala

290

caa ttt
Gln Phe

agt tac

Ser

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

<4 00>

Tyt

230
336
PRT

teg
Ber

caa
Gln

ggc
Gly
260

gog
Ala

goo
Ala

gaa
Glu

goe
Bls

cadc
His

cad
Gln
245

gaa
Glu

cac
His

oge
Arg

cog
Preo

acg
Thr
325

agt
Ser
230

cgo
Arg

gag
Glu

caa
Gln

cgt
Arg

aac
Asn
310

geg
Ala

tgg
Trp

ttg
Leu

gac
Asp

gec
Ala

cocg
Pra
295

ggt
Gly

tkg
Leu

Tttt
Phe

gca
Ala

aaa
Lys

tty
Leu
280

att
Ile

ttg
Leu

gta
Val

gty
Val

caa
Gln

agt
Ser
265

tte
Phe

tta
Leu

cge
Arg

cgo
Arg

(231)

gcg gac gea tog gas gat

Bla

cgg
Arg
250

gcg
Ala

cat
His

atg
Met

ot
Leau

gag
Glu
330

Asp
235

gat
Asp

gty
Val

ttg
Leu

cag
Gln

aaa
Lys
315

chta
Leu

Actinobacilius actinomycetemcomitans

230

Met Met Glu

1

Leu

Tyx

Thr

Gly

Ala

bro

Len

Azp

Asp

50

Ile

Val

Asp

Lys

Met

a5

Cys

Sex

Thr

Phe

Leu

Ala

20

Ser

Asn

Ala

Glu

Ser

Ala

Glu

Gly

Thx

Arg

Gln

85

Gln

Tyx

Cys

Asp

Leu

Rsn

70

Trp

Fhe

Leu

Ala

Gly

Fhe

55

Met

Fhe

His

Gln

Asp

Glu

40

Val

Ser

Lys

Phe

25

Fhe

Gly

Tye

Sexr Leu

Lau ASp

Thr

10

Val

Val

Glu

Ala

Gln

89

Gly

Pro

Yal

Ala

Gln

Gly

15

Met

Val

Ala

att
Ile

gat
Esp

atg
Met

gcg
Ala
300

tit
Fhe

gtg
Val

Pro

Lys

Val

Leu

60

Lau

Pro

Asp

Ser

ttyg
Leu

ttk
Phe

cgy
Arg
285

caa

Gln

tat
Tyr

aat
Asn

Lys

Glu

Lys

45

Ala

Lys

Gly

Ile

Glu

cti
Leu

Gagr
Gly
270

caa

Gln

cag
Gln

ttg
Len

gtt
Val

Gln

Gln

30

Ile

Lys

AsSp

Gln

Leu

Asp

acoc
Thr
255

aat

Asn

gaa
Glu

Tttt
Phe

ooy
Pro

Ggaa
Gla
335

Thr

Leu

Arg

Phe

Arg

Pro

95

Glu
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ttg
Leu
240

goa

Rla

gaa
Glu

oge
Ary

caa
Gln

gca
Ala
320

aac
Asn

Ala

Gly

Lys

Als

Lys

80

Thr

Val

720

LY

816

864

glz2

960

1008
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O

Thr

Phe

Arg

145

Gln

Ala

Ile

Tle

Ieu

225

Thx

Pro

Ile

Val

Trp

305

Gly

Arg

Glu

130

Leu

Arg

Ala

sSer

Glu

210

Asn

Gln

Leu

FPhe

Lya

230

Gln

Ser

Hisg

115

Iie

Asp

Phe

Gly

hla

195

Leu

Gly

Leu

Ile

Val

275

2la

Phe

Tyr

<210> 231

<211>

738

100

Gln

Leun

Fhe

Gly

Glu

iE:1Y]

ala

Ser

Ser

Gln

Gly

260

2la

Ala

Glu

Ala

Brg

Len

Leu

Arg

165

Tle

Arg

Ten

His

Gln

245

Glu

His

Arg

Pro

Thx
325

Lys

Arg

Ala

150

Asp

Lys

Ser

Ala

Ser

230

Arg

Glu

Gln

Arg

Asn

310

Ala

Tie

Hisg

135

Lys

Gly

val

Gliu

Gln

215

Trp

Ley

Asp

Ala

Pro

295

Gly

Leu

Arg

120

Ala

Asn

Asn

Lys

Ile

200

Gln

Phe

Ala

Lys

Leu

280

Ile

Leu

val

105

Ile

Glu

Gly

Asn

Asp

185

FPhe

Val

Val

Gln

Sexr

265

Fhe

Leu

Rrg

Arg

(232)

Gly

Gla

Phe

Len

170

Arg

Asn

Leu

Ala

Arg

250

Ala

His

=

Leu

Glu
330

Ser

Thr

Ero

135

Thr

Asn

Leu

Asn

Bsp

235

Asp

Val

Leu

Gln

Lya

315

Len

Leu Gln
125

Asp Glu
140

Asn Tyr

Gln Ala

Lys BArg

Ile Val
205

Gly Asp
220

Ala Ser

Ile Leu

Asp Phe

Met Arg

285

Ala Gln
300

Phe Tyr

Val Asn

110

Gly

Leu

Phe

Leu

3er

120

Ala

Val

Glu

ey

Glu

270

Gln

Gin

Leu

Val

Asn

Lys

Thy

Arg

175

Phea

Lys

Leu

Rsp

Thz

255

Asn

Glu

Fhe

Pro

Glu
335
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His

Val

Glu

160

Trp

Tyr

Rry

Gln

Leu

240

Ala

Glu

Arg

Gln

Ala

320

Asn
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<312>

<213>

<220>
<221>
222>

<40G0>
atg aat att
Met Asn Ile

1
cgt
Axyg

geg
Ala

aag
Lys

ggc
Ely

ggg
Gly

ggc
Giy

feler s
Arg

cal
His

cac
His
145

gat
Asp

tac
Tyx

gaa
Glu

gaa

atg
Val

cCg
Pro

ooy
Pxo
50

acy

Thr

cge
Arg

gat
asp

cat
His

Tht
Phe
130

gco
Ala

gtg
Val

cgt
Arg

gac
Asp

agc

DHA

CDS

(11..{738)

231

atg
Met

gac
RBsp
35

Tty
Leu

coy
Pro

ate
Ile

gat:
Asp

ctg
Leun
115

gaa

Glu

caa
Gln

cat
Fro

tet
Sex

atg
Met
195

ace

tta
Leu

goca
Rla
26

ago
Ser

tat
Tyr

gcg
Ala

gat
Asp

gtg
Val
100

ggc
Gly

atg
Thr

tta
Leu

tac
Tyy

tce
Ser
180

tat
Tvr

gak

tta
Te
5

gaa
Glu

aac
Asn

coy
Pro

gat
Asp

tig
Leu
35

cta

Leun

ttg
Leun

geg
ala

tta
Tieu

gaa
Gin
165

get
Ala

tgy
Trp

tte

agh
Ser

gea
Ala

cgco
Arg

tta
Leu

tgc
Cys
70

gty
val

tat
Ty

cog
Pro

gcg
Ala

ggc
Gly
150

gaa
Glu

tet
Ser

ate
Ile

cac

aac
Asn

ttg
Leu

age
Ser

cat
His
55

gty
Val

att
ile

toc
Ser

tot
Ser

cge
Arg
135

aas
Lys

ctg
TLen

gaa
Glu

999
Gly

gcyg

gat
Asp

cgt
Arg

goc
Ala
40

thg
Lew

cat
His

tec
Sar

ggc
Gly

att
Tle
120

gty
Val

cac
His

aaa
Lys

gty
Val

cte
Leu
200

gtg

gac
ASp

aag
Lys
25

goe
Ala

gaa
Glu

att
Ile

gge
Gly

acg
Thr
105

geg
Ala

gta
val

gaa
Glu

gge
Gly

att
Ile
185

age
Ser

aad

ggc
Gly

att
Ile

teo
Ser

ago
Ser

gcg
Ala

ate
Iia
Ely

gto
Val

gta
Val

tge
Cys

att
Ile

att
Ile
170

aaa
Lys

ggc
Gly

aac

(233)

Actinobacillus actinomycetemcomitans

att
Ile

goe
Ala

agt
Ser

ggt
Gly

cty
Lew

asc
Asn

gcg
Ala

teg
Ser

gat
Asp

ctg
Leu
155

a&aa
Tys

cag
Gln

ttg
Leu

ggc

cac
His

aat
Asn

tee
Ser

gat
Asp
60

aac

Asn

goo
ala

goa
Ala

cte
Liau

tEg
Leu
140

aat
Asn

gtg
Val

caa
Gln

cog
Pro

tat

gcg
Ala

gtg
val

tta
Lt

tat
Tyr

999

goa
Alz

gat
Asp
125

gty
Val

att
Tle

tge
Cys

age
Ser

gaa
Glu
205

gtt

cog
Pra

acae
Thr
30

ace
Thr

tge
Cys

ol of o4
Phe

geg
Ala

Lt
Fhe
110

ggt
Gly

cog
Pro

aac
Asn

cat
His

fatuled
Pro
1s0

tar
Tyr

tece

gge
Gly
15

ate
Ile

Lty
Leu

gto
Val

ottt
Leu

aaq
Asn
95

gaas

Glu

cgt
Aryg

aas
Lys

gty
Val

ttg
Leu
175

oglt
Arg

gaa
Glu

att
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att
Ile

gte
Val

gtg
Val

aac
Agn

tao
Ser
80

ctg

Leu

999
Gly

caa
Gln

tta
Leu

cco
Pro
160

ggc
Gly

gge
Gly

aga
Ser

acg
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13

144

182

240

288

336

384

432

480
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576

624
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Glu

ccg
Pro
225

cgt
Arg

Gly Thr RAsp

210

att cag gtg
Ile Gln Val

tgg tta gaa
Trp Leu Glu

<210>
<211>
<212
<213>

<400>

232
246
ERT

Fhe

gac
Asp

agt
Ser
245

(234)

His Ala Val Lys Asn Gly Tyr Val Ser Tle

215

atg acec gog cac cac teoa
Met Thr Ala Hls His Ser

230

gaa
Glu

235

Actinobacillus actinomycetemcomitans

232

Met Asn Tle

1

Arg

Ala

Lys

Gly

Gly

Gly

Arg

Bis

His

145

Asp

Yal

Pro

Pro

50

Thr

Arg

Asp

His

Fhe

130

Ala

Val

Met

Asp

35

Leu

Pro

Ile

AsSp

Leu

115

Glu

Gln

Pre

Leu

Ala

20

Ser

Tyr

Ala

Asp

Val

190

Gly

Thr

Leu

Tyr

Leu

Glu

Asn

Pro

Asp

Leu

85

Leu

Leu

Ala

Leu

Glu
165

Ser

Ala

Rryg

Leu

Cys

10

Val

Tyr

Pro

Ala

Gly

150

Glu

Asn

Leu

Ser

His

55

Val

Ile

Ser

Ser

Arg

135

Lys

Leu

Asp

Arg

ala

40

Len

His

Ser

Gly

Tle

120

Val

His

Lys

Asp

Lys

25

Ala

Glu

Il=

Gly

Thr

105

Val

Glu

Gly

Gly

fle

Ser

Ser

Ala

Ile

20

Val

val

Cys

Ile

Ile
170

Ile

Ala

Ser

Gly

Len

75

Asn

Ala

Ser

Bsp

Len

155

Lys

22C

ate
Ile

His

Asn

Ser

Asp

60

Asn

Ala

Ala

Leu

Leu

140

Asn

Val

aac get tta
Asn Ala Dew

Val

ILeu

45

TYYE

Gly

Ely

Ala

Bsp

125

Val

Ile

Cys

Pro

Thr

30

Thr

Cvs

Phe

Ala

Phe

R

Gly

Pro

Asn

His

Gly

Ile

Leu

Val

Leu

Asn

95

Glu

Arg

Lys

Val

Leu
175
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Thr

caa
Gln
240

Ile

Yal

Val

Asn

Ser

-1

Leu

Gly

Gln

Ten

Brg

169

Gly

738
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Tyxr

Glu

Glu

Fro

225

Arg

Arg Ser Ser Ala Ser Glu Val Ile Lys
180

Aap Met
185

185

(235)

Tyr Trp Ile Gly Leu Ssr Gly Leu

Gly Thr Asp Phe His

210

Ile Gln Val Asp Met

Txp Len

<210> 233
<211> 426
<212> DNA

<213>

<220>
<221> (DS

222>

<400> 233

gat
Asp
1

gty
Val

gta
Val

ace
Thr

aaa
Lys
63

ttg
Leu

gty
Val

acyg

cty cog
Leu Pre

gaa aza
Glu Lys

tte att
Fhe I1le
35

gte att
¥al Tle
50

gat ttg
Asp Leu

ccg cog
Fro Fro

goa cat
Ala His

999 gga

230

Glu Ser Glu

kg
TLeu

gaa
Giu
20

aak

Asn

tac
Tyr

gaa
Giu

aca
Thr

coyg
Pro
100

cacg

245%

(L}..{426)

gcg
Ala

ace
Thr

cgg
Arg

ggc
Gly

acyg
Thr

ooy
Fro
85

geyg
Ala

aaa

aac
Asn

ggc
Gly

tta
ben

atg
Met

cea
Pre
70

att
Ile

caa
Gln

tta

200

Alz Val Lys BAsn Gly

215

Thr Ala His His Ser

cct
Pro

att
Ile

aaa
Lys

gge
Gly
55

acyg
Thr

gcg
Als

acg
Thr

agt

tac
Tyr

get
Ala

gee
Ala
490

gac
Asp

cct
Pro

atg
Met

geg
Ala

cgt

gaa
Glu

gcoa
Ala
25

aas

Lys

gac
Asp

tat
Tyx

cog
Pro

ttt
Phe
145

aat

235

Actinobacillus actinomycetemcomitans

atg ctyg
Met Leu
1c

gaa cgc
Glu Arg

atg aag
Met Lys

tac aac
Tyr Bsn

2A0 ace
aAsn Thr
75

agt gaa
Ser Glu
S0

tat tat
Tyr Tyr

tta aac

Proa

Tyr
220

Ile

atc
Ile

coa
Pro

ctyg
Leu

ggc
Gly
60

tat
Tyr

gag
Glu

tte
Phe

gaa

190

Glu Tyr
205

val Ser

Asn Ala

ckte geg
Leu Ala

caa glbg
Gln val
30

caa acq

Gln Thr

aat att
Aszn Ile

gtg akt
val Tle

gcg kta
Ala Leun

gtg gca
Val Ala
110

cat aac
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Gln Gln Ser Pro Arg Gly

Glu Ser

Ile Thr

Leu Gln
240

teo ate
Ser Ile
15

gog tog
Alz Ser

gat cog
Asp Pro

cge aza
Arg Lys

gac ggc
Asp Gly
80

cag gcg
Gln Ala
85

gac gge
Asp Gly

aza gog

48

26

192

240

288

336

384
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(236)

Thy Gly Gly Bis Lys B Ser Brg hsn Leu Asn Glu His

115

120

125

gtg cag caa tat ttg cge tgo tac cyc gad Caa aac gga
Val Gln Gln Tyr Leu Arg Trp Tyr Arg Glu Gln

130

<210>
<2L1>
<212>
<ZL3>

<400>

234
142
FRT

135

Actincobacillus actinomycetemcomitens

234

Asp Leu Pro Leu

1

Val

Val

Thr

Lys

&5

Len

Thr

Val

Glu

Phe

Val

50

Asp

Pro

Ala

Gly

Gln
130

Lvs Glu
20

Ile Asn
35

Ile Tyr

Leu Glu

Pro Thr

His Pro
100G

Gly His
115

Gln Tyr

Thr

Arg

Gly

Thr

Pro

Ala

Lys

Leu

Asn

Gly

Leu

Met

Pre

Ile

Gln

Phe

Arg

Pro

Ile

Lys

Gly

55

Thr

Ala

Thr

ger

Trp
135

Tyx

Ala

Ala

40

Asp

rro

Met

Ala

Aryg

1290

Tyx

Glu

Ala

25

Lys

Bsp

Tyr

Pro

Fhe

165

Asn

Arg

Met

Giu

Met

Tyr

Asn

Ser

Tyr

Leun

Glu

Lew

Arg

Lys

Asn

Thr

75

Glu

Tyr

Asn

Gln
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Bsn Lys Ala

aaz

Asn Gly Lys

140

Ile

Pro

Leu

Gly

&0

Tyr

Glu

Phe

Glu

Asn
140

Leu

Gln

Gl

45

Asn

Val

Ala

Val

His

125

Gly

Ala

Val

30

Thr

Lle

Lle

Leu

Ala

110

Asn

Lys

Ser

15

ala

Asp

Arg

‘Asp

Gln
g5

Asp

Lys

Ile

Ser

Ero

Lys

Gly

Ala

Gly

Ala

42¢
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Box II Observations where ity of invention is Iacking (Continnation of Item 2 of first sheet)

This Internationa] Searching Authority found multiple inventions in this international application, as follows:
Please See Continuation Sheet

As all required additional search fees were timely paid by the applicant, this internatioral search report covers all
searchable clzims.

2z I:‘ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite
payment af any additional fee.

As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

4. E' No required additional search fees were timely paid by the applicant. Consequently, this international seazch report is

restricted ta the invention first mentioned in the claims; it is covered by claims Nos.: 1, 2 and 17 (in part as drawn ¢o
SEQG ID NQ:2)

l:l No protest accompanied the payment of additiona? search fees,

Form PCT/ISA/210 (contimuation of first sheet{1)) (July 1998)
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BOX II. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

The inventions listed as Groups 1-1052 do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule [3.2, they Iack the same ar corresponding special technical features for the following reasans: m the instant case the technical
features are defined as recited below,

Groups 1-116, chims 1, 2 and 17 (in part), drawn to polypeptides (the first appearing technical feature each represented by 2 unique
sequence identifier).

Groups 117-233, claims 3-8 and 21-23 (in part), drawn to nucleic acids, vecters and host cells (the second appearing technical feature
each represented by a vnique sequence identifier)..

Groups 234-350, claims 9-12 (in part), drawn to antibodies (the third appearing techrical feature each represented by and antibody
binding a urique sequence identifier), .

Groups 351-467, claims 13 and 14 {in part), drawn to methods of treaiment using the antibedies (the first method of use of the third
technical feature).

Groups 468-584, claims 15 and 16 (in part) , drawn to methods of detecting using the antibodies (tbe second method of use of the third
technical featupe).

Groups 585-701 , claims 1820 (in part), drawn to methods of using the polypeptides to elicit an immune response (the first method of
vse of the firat appearing technical feature).

Groups 702-818, claims 24-26 (in part), drawn to methods of using the nucleie acids to elicit an immuae response (the first method af
use of the second technical feature).

Groups 819-833, claim 27 (ir part), drawn to methods of detection of a microbe using the nuckeic acid (the second method of use of the
second technical feature). '

Groups 936-1052, claim 28 (in part), drawn to methods of detection of antibodies using the polypeptides (the second method of use of the
first techiical feature).

Eack of the polypeptides of Groups 1-116 fail ta share a common technical foature that defines the polypeptides over the art. The
pakypeptides do not share 2 common core sequence / structire and therefore do mot relate to a single general fnventive concept within the
meaning of PCT Rule 13.1. Further, the first appearing technical feature of the polypeptide comprising at Teast contiguous § amino acids
of SEQ ID NO:2 of claim 1 is anticipated by the disclosure of the polypeptide sequence of SEQ ID NO:67236 of WOZ00277183, .
published (3 Octaber 2002, SEQ [D NO:67236 of the prior art has 12 consecutive amine zcids in common with the claimed polypeptide
of SEQ ID NO:2 and meets the limitations of the claimed invention, Therefore, the groups of inventions (1, 117, 234, 351, 468, 585,
702, 819 and 936} as they relate to the polypeptide of SEQ ID NO:2, do not recite a technical feature that is "special” within the
meaning of PCT Rule 13.2 hecause the claims do not recile a technical feature that pravides for a navel contribution aver the: prior art.
As such, the polypeptides, nucleic acids, antibodies and associated methods of use as drawn to the polypeptide of SEQ ID NO:2, da not
share & single general inveative concept hecause the first appearing technical feature defined by claim 1 is not “special”,

Form PCT/ISA/2L0 (second sheet) (Tuly 1998)
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Continuation of B. FIELDS SEARCHED Ttem 3:
BIOTECH SEQUENCE SEARCH: SEQ ID NO:Z and oligomers thereof. WEST, MEDLINE, EMBASE, WIPQ, JAPIO: search terms:
actinomycetemcomitans, Actinobacillus, antigens, vaccines, polypeptides, isalate, purify.
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