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Description of Artificial Sequence:

coding

sequence of N-terminal part of K23 protein

1

tctgagggaa acagtgac

<210>
<211>
<212>

2
1128
DNA

<213> Artificial Sequence

13 May 2005

PCT/EER}/12857

i8




10

Is

20

25

30

35

WO 02/40650

<220>

2/27

<223> Description of Artificial Sequence: coding

sequence for OmpA-K2S fusion protein

<400> 2

atgaaaaaga
geggcctetg
cacagectca
aaggtttaca
tgcecggaatc
acgtgggagt
cctcagttte
gececatctttyg
atcagctect
cacctgacgg
tttgaagtcg
attgcgectge
cgcactgtgt
teecggetacy
catgtcagac
acégacaaca
gacgcctgee
ttggtagggca
acaaaggtta

<210> 3
<211> 66
<212> DNA
<213>

<400> 32

atgaaaaaga cagctatcgc gattgcagtg géactggctg.gtttcgctac cgtggececcag 60

gcggcc

<210> 4
<211> 1065
<212> DNA

cagctatcge
agggaaacag
cegagteggy
cagcacagaa
ctgatgggga
actgtgatgt
gcatcaaagg
ccaagcacag
gctggattct
tgatcttggy
aaaaatacat
tgcagctgaa
gecettececece
gcaagcatga
tgtacecatce
tgctgtgtige
agggcgatte
tcatcagctg

ccaactaccet

Escherichia coli

géttgcagtg
tgactgctac
tgcctectge
ccceagtgec
tgcecaageec
geectectge
agggctcttce
gaggtegece
ctctgcegec
cagaacatac
tgtecataag
atcggattcg
ggcggacctg
ggecttgtet
cagcegectge
tggagacact
gggaggcccee
gggcctggge
agactggatt

gcactggctg
tttgggaatyg
ctececgtgga
caggcactgg
tggtgecacg
tccacctgeg
gccgacateg
ggagageggt
cactgcttece
cgggtggtee
gaattcgatg
tceegetatyg
cagetgeccygg
cctttctatt
acatcacaac
cggageggeg
ctggtgtgtc
tgtggacaga
cgtgacaaca

gtttegctac
ggtcagccta
attccatgat
gcctgggcaa
tgctgaagaa
gecctgagaca
ccteccacce
tecetgtgegyg
aggagaggtt
ctggcgagga
atgacactta
cccaggagag
actggacgga
cggagegget
atttacttaa
ggccccagge
tgaacgatgg
aggatgtccc

tgcgaccg

13 May 2005

PCT/ERA1/12857

cgtggeceag
ccgtggcacg
cctgatagge
acataattac
ccgeaggetg
gtacagccag
ctggcaggct
gggcatactc
tcegeeoceac
ggagcagaaa
cgacaatgac
cagcgtggte
gtgtgagctce
gaaggaggct
cagaacagtc
aaacttgcac
ccgcatgact
gggtgtgtac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1128

66
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<213> Artificial Sequence

<220>

3127

<223> Description of Artificial Sequence: coding

sequence for K25 protein

<400> 4

tctgagggaa
ctcaccgagt
tacacagcac
aatcctgatg
gagtactagtg
tttcgeatca
tttgccaagc
tecctgetgga
acggtgatct
gtcgazaaat
ctgctgeage
gtgtgcctte
tacggcaagc
agactgtacc
aacatgcectgt
tgccagggceg
ggcatcatca

. gttaccaact

<210> 5

<211> 1128
<212> DNA
<213>

<220>
<223>

acagtgactg
cgggtgectc
agaacccecag
gggatgecaa
atgtgccctce
aaggagggcet
acaggaggtc
ttctctetge
tgggcagaac
acattgtcca
tgaaatcgga
cceeggeygga
atgaggcett
catccagcceg
gtgctggaga
attcgggagg

gctggggect .
acctagactg

ctactttggyg
ctgcctecey
tgcecaggca
gccectggtge
ctgctecace
cttcgccgac
gcccggagag
cgccecactge
ataccgggtyg
taaggaattc
ttegteeccge
cctgeagetyg
gtctecttte
ctgecacatca
cactcggagce
ccecectggtyg
gggctgigga
gattegtgac

Artificial Sequence

aatgggtcag
tggaattcca
ctgggcetgg
cacgtgetyga
tgcggcectga
atcgectccee
cggttcectat
ttecaggaga
gtcecctggeyg
gatgatgaca
tgtgeccagy
ccggactgga
tatteggage
caacatttac

ggcgggccec
tgtctgaacg

cagaaggatg.

aacatgcgac

sequence for OmpA-K23 fusion protein

<400> 5

cctaccgtag
tgatectgat
gcaaacataa
agaaccgeay
gacagtacag
acccctggea
gegggggeat
ggtttecgee
aggaggagca
cttacgacaa
agagcagcgt
cggagtgtga
ggctgaagga
ttaacagaac
aggcaaadtt
atggccgeat
tcecegggtgt
cgtga

Description of Artificial Segquence: coding

13 May 2005

PCT/ERA1/12857

cacgcacagc
aggcaaggtt
ttactgeegy
gctgacgtgg
ccagectcag
ggctgecatce
actcatcage
ccaccacctg
gazatttgaa
tgacattgceg
ggtecgeact
gctcteecgge
ggcteatgtc
agtcaccgac
goacgacygec
gactttggtyg

gtacacaaag

120
180
240
300
360
420
480
540
800
660
720
780
840
9090
960
1020
1065

atgaaaaaga cagctatcgc gattgcagtg gcactggctg gtttcgctac cgtggcccag 60

gcggecctcty agggaaacag tgactgetac tttgggaatg ggtcagecta ccgtggeacg 120
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cacagcctea
aaggtttaca
tgceggaatc
acgtgggagt
cctcagtttc
gecatettig
atcagctccet
cacctgacygy
tttgzagteyg
attgcgctge
cgcactgtgt
tceggetacy
catgtcagac
accgacaaca
gacgcctgec
ttggtgggca
acéaaggtta

.<210> 6

<211> 66
<212> DNA

<400> 6

ccgagtcggg
cagcacagaa
ctgatgggga
actgtgatgt
gcatcaaagg
ccaagcacag
gctggattct
tgatcttggg
aazaatacat
tgcagctgaa
gectteccceo
gcaagcatga
tgtacccate
tgectgtgtgce
agggcgattc
tcatcagctg

ccaactacct

. <213> Escherichia coli

tgectectge
cecccagtgec
tgccaagcce
geccetectge
agggctcetic
gaggtcgecce
ctctgecace
cagaacatac
tgtccataag
atcggattcg
ggcggacctyg
ggecctigtet
cagccgetge
tggagacact
gggaggccocc

gggcctggge
agactggatt

4/27

ctcecegigga’

caggcactgg

tggtgceacy.

tccacctgeg
gccgacateg
ggagagcggt
cactgcttec
cgggtggtcc
gaattcgatyg
tceccgetgtg
cagetgcegy
cetttetatt
acatcacaac
cggagceggceyg
ctggtgtgte
tgtggacaga

cgtgacaaca

13 May 2005

PCT/EBG1/12857

attccatgat cctgatagge
gectgggeaa écataattac
tgctgaagaa ccgcaggctg
gcctgagaca gtacagecag
ccteccacee ctggcagget
tectgtgegy gggcatacte
aggagaggtt tccgecccac
ctggcgagga ggagcagaaa
atgacactta cgacaatgac
cccaggagag cagcgfggtc
actggacgga gtgtgagcte
cggagcggct gaaggagget
atttacttaa cagaacagtce
ggccecagge aaacttgeac
tgaacgatgg ccgcatgact
aggatgtcce gggtgtgtac
tgcgaccy

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1128

atgaaaaaga cagctatcge gattgcagtg gcactggetg gtttegetac egtggeccag 60

gCcggcc

<210> 7
<211> 1065
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: coding

sequence for K25 protein

<4G0> 7

66
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tectgagggaa
ctcaccgaat
tacacagcac
aatcctgatg
gagtactgtg
tttcgecatca
tttgccaage
tecctgetgga
acggtgatct
gtcgaaaaat
ctgctgcage
gtgtgectte
tacggcaage
agactgtacc
aacatgctgt
tgeccagggeg
ggcatcatca
gttaccaact

<210> 8
<211> 377
<212> PRT

acagtgactyg
cgggtgccecte
agaaccccag
gggatgeccas
atgtgececcte
aaggagggct
acagagaggtc
ttctectetge
tgggcagaac
acattgtcca
tgaaatcgga
cococecygeygga
atgaggectt
catccagceg
gtgctoggaga
attcgggagy

gctggggect
acctagactg

ctactttggg
ctgceteceey
tgceccaggcea
gcectggtge
ctgctecace
cttcgecegac
geccggagag
cgceccactge
ataccgggtg
taaggaatte
ttdgtcccgc
cetgeagety
gtctecttte
ctgcacatca
cactcggage
cccectggtyg
gggctgtgga
gattcgtgac

<213> Artificial Sequence

<220>
<223>

fusion protein

<400> 8

5127

aatgggtcag
tggaattceeca
ctgggcetgg
cacgtgctga
tgcggectga
atcgcecteec
cggttcetgt
ttccaggaga
gtcectggeyg
gatgatgaca
tgtgceccagyg
ccggactygga
tattcggagce
caacatttac
ggcgggececc
tgtetgaacg
cagaaggatg
aacatgcgac

cctaccgtgyg
tgatectgat
gcaaacataa
agaaccgcag
gacagtacag
acccetggea
gcgggggeat
ggtttecgee
aggaggagca
cttacgacaa
agagcagcgt
cggagtgtga
ggctgaagga
ttazacagaac
aggcaaactt
atggecgeat
tcecgggigt
cgtga

Description of Artificial Sequence: OmpA-K28

13 May 2005

PCT/EEQ1/12857

cacgcacagce
aggcaaggtit
ttactgecgg
gctgacgtgy
ccagccteag
ggctgecatce
acteatcage
ccaccacctg
gaaatttgaa
tgacattgcg
ggtcecgeact
getetecegge
ggctecatgtce
agtcaccgac
gcacgacgcc
gactttggtg

gtacacaaag

Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu 2Ala Gly Phe Ala

1

5

10

15

Thr Val Ala Gln Ala Ala Ser Glu Gly Asn Ser Asp Cys Tyr Phe Gly
30 :

20

25

As; Gly Ser Ala Tyr Arg Gly Thr His Ser Leu Thr Glu Ser Gly Ala
‘ 35 40 45

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1065




13 May 2005

WO 02/40650 PCT/ERM/12857
6/27 :

Ser Cys Len Pro Txp Asn Ser Met Ile Leu Ile Gly Lys Val Tyr Thr
- 50 55 60

Ala Gln Asn Pro Ser Ala Gln Ala Leu Gly Leu Gly Lys His Asn Tyr
5 65 70 75" 80

Cys Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys
85 80 95

o - Asn Arg Arg Leu Thr Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr
100 105 ‘ 110

Cys Gly Leu Arg Gln Tyr Ser Gln Pro Gln Phe Arg Yls Lys Gly Gly
115 7 120 125
15
Leu Phe Ala Asp Ile Ala Ser His Pro Trp Gln Ala Ala Ile Phe Ala
130 135 140

Lys His Arg Arg Ser Pro Gly Glu Axrg Phe Leu Cys Gly Gly Ile Leu
w145 150 ' 155 160

Ile Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys Phe Gln Glu Arg
165 170 175

s Phe Pro Pro His His Leu Thr Val Ile Leu Gly Arg Thr Tyr Arg Vil
180 185 190

| Val Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu Lys Tyr Ile Val
| 195 200 205

30

His‘Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu
210 215 . 220

Gln Leu Lys Ser Asp Ser Ser Arg Cys Ala Gln Glu Ser Ser Val val
s 225 230 235 - 240

Arg Thr Val Cys Leu Pro Pro‘Ala Asp Leu Gln Leu Pro Asp Trp Thr
245 250 : 255
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Glu

Tyr

Arg

Leu

305

Asp

Gly

Gln

Trp

WO 02/406650

Cys

Ser

Cys

290

Cys

Ala

Arg

Lys

Ile
370

<210> 9
<21i> 4

<212>
<213>

<220>

<223>

Glu

Glu

275

The

Ala

Cys

Met

Asp

355

Arg

PRT

Len

260

Arg

Ser

Gly

Gln

Thr

340

Val

Asp

seqguence

<400> 9
Ser Glu Gly Asn

1

Ser

Leu

Gln

Asp

Gly

325

Leu

Pro

Asn

Gly

Lys

His

Thr

310

Asp

Val

Gly

Met

Tyr

Glu

Leu

295

Arg

Serxr

Gly

Val

Arg
375

Artificial Seguence

Gly

Ala

280

Leu

Ser

Gly

Ile

Tyr

360

Pro

727

Lys His
265

His Val
Asn Arg
Gly Gly
Gly Pro

330

Ile Ser
345

Thr Lys

Gly

Glu

Arg

Thr

Pro

315

Leu

Trp

Val

Ala

Len

Val

300

Gln

Val

Gly

Thr

Leu

Tyr

285

Thr

Ala

Cys

Leu

Asn
365

Description of Artificial Sequence: peptide

Ser

270

Pro

AsSp

Asn

Leu

Gly

350

Tyr

PCT/ERAY/12857

Pro

Ser

Asn

Leu

Asn

335

Cys

Leu

13 May 2005

Phe

Ser

Met

His

320

Asp

Gly

Asp
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<210> 10

<211> 6

<212> PRT
<213> Artificial Seqguence

<220>

827

13 May 2005

PCT/ERO1/12857

<223> Description of Artificial Sequence: peptide

sequence

<400> 10
Ser Glu Gly Asn Ser Asp

1

<210> 11

<231> 354
<212> PRT
<213> Artificial Sequence

<220>

<400> 11

Ser Glu
1

Gly Thr

Ser Met

Gln Ala
50

Asp Ala
65

Glu Tyr

Gly Asn

His Ser
20

Ile Leu
35
Leu Gly

Lys Pro

Cys Asp

5

Ser Asp

Leu

Ile

Leu

Trp

Val

Thr
Gly
Gly
Cys

70

Pro

Cys

Glu

Lys

Lys

55

His

Ser

Tyr Phe Gly
10

Ser Gly Ala
25

Val Tyr Thr
40
His Asn Tyr

Val Leu Lys

Cys Ser Thr

'<223> Description of Artificial Sequence: K28 174-527

Asn Gly Ser Ala Tyr Arg
15

Ser Cys Leu Pro Trp Asn
30

Ala Gln Asn Pro Ser Ala
45

Cys. Arg Asn Pro Asp Gly
60

Asn Arg Arg Leu Thr Trp
75 840

Cys Gly Leu Arg Gln Tyr
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Ser Gln Pro

Ser His Pro
115

Gly Glu Arg
130

Leu Ser Ala
145

Thr Val Ile

Gin Lys Phe

Asp Thr Tyr
195

Ser Arg Cys
210

Pro Ala Asp

- 225

Tyr Gly Lys

Glu Ala His

Leu Leu Asn
275

Arg Ser Gly

Gln

100

Trp

Phe

Ala

Leu

Glu

~180

Asp

Ala

Leu

His

Val

260

Arg

Gly

B85

Phe

Gln

Leu

His

Gly

165

Val

Asn

Gln

Gln_

Glu

245

Arg

Thr

Pro

Arg

Ala

Cys

Cys

150

Arg

Glu

Asp

Glu

Leu

230

Ala

Leu

Val

Gln

Ile

Ala

Gly

135

Phe

Thr

Lys

Ile

Ser

215

Pro

Leu

Tyx

Thr.

Ala

Lys

Ile

120

Gly

Gln

Tyr

Tyr

Ala

200

Ser

Asp

Ser

Pro

Asp

280

Asn

9/27

Gly
105
Phe
Ile
Glu
Arg
Tle
185
Leu
Val
Trp
Pro
Ser
265

Asn

Leu

90

Gly

Ala

Leu

Arg

val

170

Val

Leu

Val

Thr

Phe

250

Ser

Met

His

Leu

Lys

Ile

Phe

155

val

His

'Gln

Arg
Glu
235
Tyr
Arg

Leu

Asp

Phe

His

Ser

140

Pro

Pro

Lys

Leu

Thr

220

Cys

Ser

Cys

Cys

Ala

Ala

Arg

125

Ser

Pro

Gly

Glu

Lys

205

Val

Glu

Glu

Thr

Ala

285

CYs

Asp
110
Arg
Cys
His
Glu
Phe
190
Ser
Cys
Leu
Arg
Ser
270

Gly

Gln

13 May 2005

PCT/ERO1/12857
55

Ile Ala
Ser Pro
Trp

Ile

Leu
160

His

Glu
175

Glu

Asp Asp

Asp Ser

Leu Pro

Ser Gly

240

Leu
255

Lys

Gln

Asp Thr

Gly Asp
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WO 02/40650

290 295

Ser Gly Gly Pro Leu Val Cys Leu
305 310

Gly Ile Ile Ser Trp Gly Leu Gly
325

Val Tyr Thr Lys Val Thr Asn Tyr
340

- Arg Pro

<210> 12

<211> 331

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial

<400> 12
Ser Gly Ala Ser
1 5

Cys Leu Pro Trp

Gln Asn Pro Ser

20

Asn Tyr Cys
35

Arg Asn Pro Asp

40
Val Leu Lys Asn Arg Arg Leu Thr
50 55

Cys
65

Ser Thr Cys Gly Leu

70

Arg Gln

13 May 2005

PCT/EBD1/12857
10727

300

Asn Asp Gly Arg Met Thr Leu Val
315 320

Cys Gly Gln Lys Asp Vél Pro Gly
330 335

Leu Asp Trp Ile Arg Asp Asn Met
345 350

Sequence: K25 197-527

Asn Ser Met
10

Ile Leu Ile Gly Lys

i5

Ala Gln Ala
25

Leu Gly Leu Gly Lys

30

Lys Pro
45

Gly Asp Ala Trp Cys His

Trp Glu‘Tyr Cys Asp Val Pro Ser

60

Phe Arg Ile

Tyr Ser Gln Pro Gln
) 80

75
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Lys Gly Gly Leu

Ile Phe Ala Lys

100

Gly Tle Leu Ile
1i5

Gln Glu Arg Phe
130

‘Tyr Arg Val Val

145

Tyr Ile Val His

Ala Leu Leu Gln
180

‘Ser Val Val Arg

185

4sp Trp Thr Glu
210

Ser Pro Phe Tyr
225

Pro Ser Ser Arg
Asp Asn Met Teu
260

Asn Leu His Asp
' 275

Phe

85
His
Ser
Pro
Fro
Lys
165
Leu
Thr
Cys
Ser
Cys
245

Cys

Ala

Ala

Arg

Ser

Pro

Gly

150

Glu

Lys

Val

Glu

Glu

230

Thr

Ala

Cys

Asp

Arg

Cys

His

135

Glu

Phe

Ser

Cys

Leu

215

Arg

Ser

Gly

Gln

Ile

Ser

Tzp

120

His

Glu

Asp

Asp

Leu

200

Ser

Leu

Gln

Asp

Gly
280

11/27

Ala

Pro

105

Ile

Leu

Glu

Asp

Ser

185

Pro

Gly

Lys

His

Thr

265

Asp

Ser

90

Gly

Leu

Thr

Gln

Asp

170

Ser

Pro

Tyr

Glu

Leu

250

Arg

Ser

His

Glu

Ser

Val

Lys

155

Thr

Arg

Ala

Gly

Ala

235

Leu

‘Ser

Gly

Pro
Arg
Ala
Ile
140
Phe
Tyxr
Cys
Asp
Lys
220
His
Asn

Gly

Gly

Trp
Phe
Ala
125
Len
Glu
Asp
Ala
Leun
205
His
Val
Arg

Gly

Pro
285

13 May 2005

PCT/EPNI/12857

Gln

Leu

110

His

Gly

Val

Asn

Gln

180

Gln

Glu

Arg

Thr

Pro

270

Leu

Ala

95

Cys

Cys

Arg

Glu

Asp

175

Glu

Leu

Ala

Leuw

val’

255

Gln

Val

Ala

Gly

Phe

Thr

Lys

160

Ile

Ser

Pro

Leu

Tyr

240

Thr

Ala

Cys
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12/27

13 May 2005

PCT/EPQ1/12857

Leu Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile Ser Trp Gly ILeu

2590

295

300

Gly Cys Gly Gln Lys Asp Val Pro Gly Val Tyr Thr Lys Val Thr Asn

305

310

315 320

Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro

<210> 13
<211> 33%
<z212> PRT

<£220>

325

 <213> Artificial Sequence

<223> Description of Artificial

modified
<400> 13
Ser Glu Gly Asn

1

Asn Ser Met Tle
20

Ala Gln Ala Leu
) 35

Gly Asp Ala Lys
50

Trp Glu Tyr Cys
65

Tyr Ser Gln Pro

Ala Ser His Pro

Ser

Leu

Gly

Pro

Asp

Gln

85

Trp

Leu Thr

Ile Gly

Leu Gly

Trp Cys

55

Val Pro
70

Phe Arg

Gln Ala

Glu

Lys

Lys
40

His:

Ser

Ile

Ala

330

Sequence: K25 193-527,

Ser

Val

25

His

Val

Cys

Lys

Ile

Gly

10

Tyxr

Asn

Leu

Ser

Gly

90

FPhe

Ala Ser Cys Leu Pro Trp
15

Thr Ala Gln Asn Pro Ser
30

Tyr Cys Arg Asn Pro Asp
45

Lys Asn Arg Arg Leu Thr
60

Thr Cys Gly Leu Arg Gln
75 ‘ : 80

Gly Leun Phe Ala Asp Ile
95

Ala Lys His Afg Arg-Ser
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Pro Gly Glu
115

Ile-Leu Ser
130

Leu Thr Val
145

Glu @ln Lys
Asp Asp Thr
Ser Ser Arg

195

Pro Pro Ala
210

Gly Tyr Gly
225

Lys Glu Ala

1060

Arg

Ala

ile

Phe

Ty
180

Cys

Asp

Lys

His

His Leu Leu Asn
260

Thr Arg Ser

275

Asp Ser Gly
290

Gly

Gly

Val Gly Ile Ile

Phe

Ala

Leu

Glu

165

Asp

Ala

Leu

His

Val

245

Arg

Gly

Pro

Ser

Leu
His
Gly
150
Val
Asn
Gln
Gln
Glu
230
Arg
Thr
Pro

Leu

Trp

Cys

cys

135

Arg

Glu

Asp

Glu

Leu

215

Ala

Leu

Val

Gln

Val

285

Gly

Gly

120

Phe

Thr

Lys

ile

Ser

200

Pro

Leu

Tyr

Thr

Ala

280

Cys

Len

13127

105

Gly

Gln

Ty

Tyr

Ala

185

Ser

Asp

Ser

Pro

Asp

265

Asn

Leu

Gly

Ile

Glu

Arg

Ile

170

Leu

Val

Trp

Pro

Ser

250

Asn

Leun

Asn

Cys

Len

Arg

Val

155

Val

Leu

Val

“Thr

Phe
235

Ser

Met

Asp

Gly

Ile

Phe

140

Val

His

Gln

Axg

Giu

220

Tyr

Arg

Leu

Asp

Gly

3060

Gln

Ser
125

Pro
Pro
Lys
Leu
Thr
205
Cys
Ser
Cys
Cys
Ala
285

Arg

Lys

110
Ser
Pro
Gly
Giu
Lys
130

Val

Glu

Glu

Thr

Ala

270

Cys

Met

Asp

13 May 2005

PCT/ERD1/12857

Cys

His

Glu

Phe

175

Ser

Cys

Leu

Arg

Ser

255

Gly

Gln

Thr

Trp

His

Glu

160

Asp

Asp

Leu

Ser

Leu

240

Gln

Asp

Gly

Leu

Vg%—Pro
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20

25

A0

35

WO 02/40650

305

310

14/27

315

13 May 2005
PCT/EROL/12857

320

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

325

Met Arg Pro

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

<220>

<223>

<400>
Ser L
1

Leu T

Gly L

Ser

14

335

PRT

artificial Sequence
Description of Artificial
modified

14
eu Thr Glu Ser Gly Ala

5

le Gly Lys Vval
20

eu'Gly Lys His
35

Pro Trp Cys His Val

50

Asp Val Pro Ser Ser

65

Gln Phe Arg Ile Lys

85

Trp Gln Ala Ala Ile

100

Tyr
Asn
Leu
Ser

70
Gly

Phe

Thr

Tyr

Lys

55

Thr

Gly

Ala

Ala

Cys

40

Asn

Cys

Leu

Lys

330

Sequence: K25 183-527,

Cys Leu. Pro Trp
10

Gln Asn Pro Ser
25

Arg Asn Pro Asp
Arg Arg Leu Thr
60

Gly Leu Arg Gln
75

Phe Ala Asp Ile
20

His Arg Arg Ser
105

Asn
Ala
Gly

45
Trp
Tyr

Ala

Pro

Ser

Gln

30

Asp

Glu

Ser

Ser

Gly
110

335

Mat Ile
15

Ala Leu
Ala Lys
Tyr Cys
Gln Pro

80

His Pro
95 |

Glu Arg
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20

25
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WO 02/40650

Phe

Ala

Leu

145

Glu

Asp

Ala

Leu

His

225

Val

Arg

Gly

_Pro

Ser
305

Leu Cys
115

His Cys
130

Gly Arg

val Glu

Asn Asp

Gln Glu
195

Gln Leu
2190

Glu Ala

Arg Leun

Thr Val

Pro Gln
275

Leu Val
290

Trp Gly

Giy

Phe

Thr

Lys

Ile

180

Ser

Pro

Leu

Tyr

Thr

260

Ala

Cys

Leu

Gly.

Gln

Tyr

Tyr

165

Ala

Ser

Asp

Ser

Pro

245

Asp

Asn

Leu

Gly

Ile

Glu

Arg

150

Ile

Leu

Val

Txp

Pro

230

Ser

Asn

Leu

Asn

Cys
310

Leu

Arg

135

Val

Val

Leu

Val

Thr

215

Phe

Ser

Met

His

Asp

295

Gly

Ile
120
Phe
Val
His
Gln
Arg
200
Glu
Tyr

Arg

Leu

15127

Ser Ser

Pro Pro

Pro Gly

Lys Glu
170

Leu Lys
185

Thr Val

Cys Glu

‘Ser Glu

Cys Thr
250

Cys Ala

© 265

Asp
280

Gly

Gln

Ala Cys

Arg Met

Lys Asp

Cys

His

Glu

155

Phe

Ser

Cys

Leu

Arg

235

Ser

Gly

Gln

Thr

Val
315

Trp

His

140

Glu

Asp

Asp

Leu

Ser

220

Len

Gln

Asp

Gly

Leu

300

Pro

Ile

125

Leu

Glu
Asp
Ser
Pro
205
Gly
Lys
His
Thr
Asp
285
Val

Gly

13 May 2005

PCT/EPAL/12857

Len
Thr
Gln
Asp
ser
180
Pro
Tyr
Glu
Leu
Arg
270
Ser

Gly

Val

Ser Ala

val Ile

Lys Phe
160

Thr Tyr

175

Arg Cys

Ala Asp

Gly Lys

Ala His

240

Leu Asn

255

Ser Gly

Gly Gly

Ile Ile

Tyr Thr
—-320




10

5

2

3

an

3F

WO 02/40650

16/27

13 May 2005

PCT/EB01/12857

Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro

<210> 15
<211> 343
<212> PRT

325

<213> Artificial Sequence

<220>

330

335

<223> Description of Artificial Sequence: K28 191-527,

modified

<400> 15
Ser Glu Gly
1

Cys Leu Pro

Gln Asn Pro
35

Arg Asn Pro
50

. Arg Arg Leu

65

Gly Leu Arg
Phe Ala Asp

His Arg Arg
: 115

Asn

Trp

20

Ser

Asp

Thr

Gln

Ile

100

Ser

Ser

Asn

Ala

Gly

Trp

Tyr

85

Ala

Pro

Asp

Ser

Gln

Asp

Glu

70

Ser

Ser

Gly

Thr

Met

Ala

Ala

55

Tyr

Gln

His

Glu

His Ser
Ile Leu
25

Leu Gly
40

Lys Pro

Cys Asp

Pro Gln

Pro Trp

105

Arg Phe
120

Leu

10

Ile

Leu

Trp

Val

Phe

Thr
Gly
Gly
Cyé
Pro

15

Arg

90

Gln

Leu

Ala

Cys

Glu

Lys

Lys

His

60

Ser

Ile

Ala

Gly

Ser

Val

His

45

Val

Cys

Lys

Ile

Gly
125

Gly Ala Ser
15

Tyr Thr Ala
30

Asn Tyr Cys
Leu Lys Aén
Ser Thr Cys

80

Gly Gly Len
95

Phe Ala Lys
110

Ile Leu Ile
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WO 02/40650

Ser Ser Cys Trp
130

Pro Pro His His
145

Pro Gly Glu Glu

Lys Glu Phe Asp

180

Léu Lys Ser Asp
195

Thr Val Cys Leu
210

Cys Glu Leu Sex
225

Ser Glu Arg Leu

Cys Thr Ser Gln
260

-Cyé Ala Gly Asp

275

Ala Cys Gln Gly
290

Arg Met Thr Leu
305

Lys Asp Val Pro

Ile

Leu

Glu

165

Asp

sSer

Pro

Gly

Lys

245

His

Th:‘

Asp

val

Gly
325

Leu
Thr
150
Gln
Asp
Ser

Pro

Tyr

-230

Glu

Leu

Arg

Ser

Gly

310

Val

Ser

135

Val

Lys

Thr

Arg

Ala

215

Gly

Ala

Leu

Ser

Gly

295

Ile

Tyr

Ala

Tle

Phe

Tyr

Cys

200

Asp

Lys

His

Asn

Gly

280

Gly

Tle

Thr

17/27

Ala

Leu

Glu

Asp

185

Ala

Leu

His

val

Arg

265

Gly

Pro

Ser

Lys

His

Gly

Val

170

Asn

Gln

Gln

Giu

Cys Phe
140

Arg Thr
155

Glu Lys
Asp I;e
Glu Ser
Leu Pro

220

Ala Leu

- 235

Arg

250

Thr

Pro

Leu

Trp

Val
330

Leu Tyr

val Thr

Gln Ala

Val Cys
300

Gly Leun
315

Thr Asn

Gln

Tyr

Tyr

Ala

Ser

205

Asp

Ser

Pro

Asp

Asn

285

Leu

Gly

Tyr

13 May 2005

PCT/ER01/12857

Glu Arg Phe

Arg
Ile
Leu
120
Val
Trp
Pro
Ser
Asn
270
Leun
Asn
Cys

Len

Val Vgl
160

Val His
175

Leu Gln
Val Arg
Thr Glu
Phe Tyr

240

Ser Arg

255

Met Leu
His Asp
Asp Gly
Qly Gln

320

Asp Trp
335




13 May 2005

WO 02/40650 PCT/ER01/12857
; 18727
é' Ile Arg Asp Asn Met Arg Pro
- 340
s <210> 16
<211> 343
<212> PRT
<213> Artificial Sedquence
10 <220>
«223> Description of Artificial Sequence: K25 181-527,
modified
§
| <400> 16
;5 Ser Glu Gly Asn Ser Asp Thr His Ser Leu Thr Glu Ser Gly Ala Ser
1 5 10 15

Cys Leu Pro Trp Asn Ser Met Ile Leu Ile Gly Lys Val Tyr Thr Ala
20 25 30
» )
Gln Asn Pro Ser Ala Gln Ala Leu Gly Leu Gly Lys His Asn Tyr Cys
35 40 45

Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn
25 _ 50 55 60

'Arg Arg Leu Thr Trp'Glu Tyr Cys Asp Val Pro Ser Ser Ser Thr Cys
65 70 75 80

s Gly Leu Arg Gln Tyr Ser Gln Pro Gln Phe Arg Ile Lys Gly Gly Leu
85 90 95

Phe Ala Asp Ile Ala Ser -His Pro Trp Gln Ala Ala Ile pPhe Ala Lys
100 " 105 : 7 119
35 -
His Arg Arg Ser Pro Gly Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile
1158 120 125

Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys Phe Gln Glu Arg Phe



e

5

0

25

i

i3

Pro

145

Pro

Lys

Len

Thr

Cys

225

Ser

Cys

Cys:

Ala
Arg
305

Lys

Ile

WO 02/40650

130

Pro

Gly

Glu

1ys

Val

210

Glu

Glu

Thr

Ala

Cys

290

Met

Asp

Arg

His

Glu

Phe

Ser

195

Cys

Leu

Arg

Ser

His

Glu

Asp

180

Asp

Leu

Ser

Leu

Gln

260

Gly

275

Gln

Thr

Val

Asp

Asp

Gly

Leu

Pro

Asn

Leu
Glu
165
Asp
Ser
Pro
Gly
Lys

245

His

Thr

Asp

Val

Gly

325

Met

Thr
150
Gln
Asp
Ser
Pro
Tyr
230
Glu
Leu
Arg
Ser
Gly
310

Val

Arg

135

Val

Lys

Thr

Arg

Ala

215

Gly

Ala

Leu

Ser

Gly

295

Ile

Tyr

Pro

Ile

Phe

Tyr

Cys

200

Asp

Lys

His

Asn

Gly

280

Gly

Ile

Thr

19/27

Leu

Glu

Asp

185

Ala

Leu

His

Val

Arg

265

Gly

Pro

Ser

Lys

Gly

Val

170

Asn

Gln

Gln

Glu

Arg

250

Thr

Pro

Leu

Trp

Val
330

Arg

155

Glu

AsSp

Glu

Leu

Ala
235

-Leu

Val

Gln

Val

Gly

315

Thr

140

Thr

Lys

Ile

Ser

Pro

220

Leu

Tyr

Thr

Ala

Cys

300

Leu

Asn

Tyx
Tyr
Ala
Ser
205
Asp
Ser
Pro
Asp
Asn
285
Len

Gly

Tyr

Arg

Ile

Leun

190

Val

Trp

Pro

Ser

Asn

270

Leu

Asn

Cys

Leu

13 May 2005

PCT/EPQ1/12857

vVal val
160

Val His
175

Leun Gln
Val Arg
Thr Glu

Phe Tyr
240

Ser Arg
255

Mgt Leu
His Asp
Asp Gly
Gly Gln

320

Asp Trp
335




WO 02/40650
20/27

340

<210> 17 ]
5 <211> 308
<212> PRT
<213> Artificial Sequence

<220>

n  <223> Description of Artificial Sequence:

<400> 17
Ser Ala Gln Ala Leu Gly Leu Gly Lys
1 5

15
Asp Gly Asp Ala Lys Pro Trp Cys His
20 25

Thr Trp Glu Tyr Cys Asp Val Pro Ser
20 _ 35 40

Gin Tyr Ser Gln Pro Gln Phe Arg Ile
50 55

»» Ile Ala Ser His Pro Trp Gln Ala Ala
65 70

‘Ser Pro Gly Glu Arg Phe Leu Cys Gly
| 85
30
‘Trp Ile Leu Ser Ala Ala His Cys Phe
1060 105

His Leu Thr Val Ile Leu Gly Arg Thr
35 ' 115 120

Glu Glu Gln Lys Phe Glu Vai Glu Lys
130 - 135

His

i0

Val

Cys

Lys

Ile

Gly

%0

Gln

Tyr-

Tyr

Asn

Leu

Ser

Gly

Phe

75

Ile

Glu

Arg

Ile

Tyr Cys

Lys Asn

Thr Cys
45

Gly Leu
60

Ala Lys
Leu Ile
Arg Phe
val Val

125

Val His
140

13 May 2005

PCT/EPRRL/12857

K28 220-527

Arg Asn
15

Arg Arg
30

Gly Leu

Phe Ala

His Arg

Ser Ser
95

Fro Pro
110

Pﬁo Gly

Lys Glu

Pro

Leu

Arg

Asp

Arg

80

Cys

His

Glu

Phe
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i5

20

23

30

35

WO 02/40650

Asp Asp Asp
145

Asp Ser Ber
Leu Pro Pro
Ser Gly Tyr

185

Leu Lys Glu
210

Gln His Leu
225

Asp Thr Arg
Gly Asp Ser
Leu Val Gly

275

Pro Gly val
290

Asn Met Arg
305

<210> 18
<211> 268
<212> PERT

Thr

Arg

Ala

180

Gly

Ala

Leu

Ser

Gly

260

Ile

Tyr

Pro

Tyr

Cys

les

Asp

Lys

His

Asn

Gly

245

Gly

Ile

Thr

Asp

150

Ala

Leu

Eis

Val

Arg

230

Gly

Pro

Ser

Lys

Asn

Gln

Gln

Glu

Arg

215

Thr

Pro

Leu

Trp

val
295

<213> Artificial Sequence

Asp

Glu

Len

Ala

200

Leu

Val

Gln

Val

Gly

280

Thr

21727

Ile Ala

Ser

Ser
170

Pro Asp

185

Leu

Tyr

Thr

Ala

Cys

265

Leu

Asn

Ser

Pro

Asp

Asn

250

Leu

Gly

Tyr

Leu

155

Val

Trp

Pro

Ser

Asn

235

Len

Asn

Cys

Leu

Len

Val

Thr

Phe

Ser

220

Met

His

Asp

Gly

Asp
300

Gln

Arg

Glu

Tyr

205

Arg

Leu

Asp

Gly

Glin

285

Trp

PCT/ER01/12857

13 May 2005

Len Lys Ser

Thr

Cys

190

Ser

Cys

Cys

Ala

Arg

270

Lys

Ile

Val

175

Glu

Glu

Thr

Ala

Cys

255

Met

Asp

Arg

160

Cys

Leu

Arg

Ser

Gly

240

Gln

Thr

Val

Asp
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<220>

<223> Description of Artificial

<400> 18

Ser Cys
1

Ile Lys
Ala Ile
Gly Gly

50

Phe Gln
65

Thr Tyr
Lys Tyr
Ile Ala
Ser Ser

130

Pro Asp
145

Leu Ser

Tyx Pro

Ser

Gly

Phe
35

Ile

Glua

Arg

Ile

Len

115

Val

Trp

Pro

Ser

Thr

Gly

20

Ala

Leu

Arg

Val

Val

100

Leu

Val

Thr

Phe

Ser
180

Cys

Leun

Lys

Ile

Phe

Val

85

His

Gln

Arg

Glu

Tyr

165

Arg

Gly

Phe

His

Sef

Pro

70

Pro

Lys

Leu

Thr

Cys

150

Sex

Cys

Len

Alzs

Arg

Ser

55

Pro

Gly

Glu

Lys

Val

135

Glu

Glu

Thr

Arg

Asp

40

Cys

His

Glu

Phe

Ser

120

Cys

Leu

Arg

Ser

22/27

13 May 2005

PCT/ER01/12857

Sequence: K25 260-527

Gln
Ile

25
Ser
Trp
His
Glu
Asp
105
Asp
Len
Ser
Len

Gln
185

Tyr
10

Ala

Pro

Ile

Leu

Glu

90"

Asp

Sex

Pro

Gly

Lys

17¢

His

Ser

Ser

Gly

Leu

Thr

75

Gln

Asp

Sex

Pro

Tyr

155

Glu

Leu

Gln Pro

His Pro

Glu Arg
45

Ser Ala
a0

Val Ile

Lys Phe

Thr Tyr

Arg Cys

125
Ala Asp
140
Gly Lys

Ala His

Leu Asn

Gln Phe Arg

15

Trp Gln Ala

30

Phe Leu

Ala His

Leu Gly

Glu val

95

Asp Asn
110

Ala Gln

Leu Gln

His Glu

Val Arg
175

Arg Thr
120

Cys

Cys

Arg

80

Glu

Asp

Glu

Leu

Ala

160

Leu

Val
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Thr Asp Asn Met
195

Ala Asn Leu His
210

Cys Leu Asn Asp
225

Leu Gly Cys Gly

Asn Tyr Leu Asp
260

<210> 19
<211> 527
<212> PRT

Leu

Asp

Gly

Gln

245

Trp

<213> Homo sapiens

<400> 18
Ser Tyr Gln Val
1

Gln His Gln Ser
’ 20

ile

Trp

Tyr Cys Trp Cys Asn

35

Lys Ser Cys Ser
50

Ala Leu Tyr Phe
65

Gly Lys Cys Cys

Glu

Ser

Glu

Cys

Ala

Arg

230

Lys

Ile

Cys

Leu

Ser

Pro

Asp

70

Ile

Cys

215

Met

Asp

Arg

Arg

Arg

Gly

Arg

55

Phe

Asp

Gly

200

Gln

Thr

Val

Asp

Asp

Pro

Arg

40

Cys

Val

Thr

23127

Asp Thr

Gly Asp

Leu Val

Pro Gly
250

Asn Met
265

Glu Lys
10

Val Leu

25

Ala Gin

Phe Asn

Cys Gln

Arg Ala

Arg

Ser

Gly

235

Val

Arg

Thr

Arg

Cys

Gly

Cys

75 .

Thr

13 May 2005

PCT/ERG1/12857

Ser Gly Gly Pro Gln
205

Gly Gly Pro Leu Val
220

Ile Iie Ser Trp Gly
240

Tyr Thr Lys Val Thr
255

Pro

Gln Met Ile Tyr Gln
15

Ser Asn Arg Val Glu
30

His Ser Val Pro Val
45

Gly Thxr Cys Gln Gln
60

Pro Glu Gly Phe Ala
80

Cys Tyr Glu Asp Gln
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20

25

30

35

WO 02/40650

Gly

Cys

Arg

145

Gly

Asn

Ser

Leu

Gly

. 225

Pro

Asp

Gln

Trp

Ile

Thr

Arg

130

Asn

Lys

Ser

Leu

Ile

210

Leu

Trp

val

Phe

Gln

Ser
Asn
115
Pro
Pro
Tyr
Asp
Thr
195
Gly
Gly
Cys
Pro
Arg

275

Ala

Tyx

100

Trp

Asp

Asp

Ser

Cys

180

Glu

Lys

Lys

His

Ser

260

Ile

Ala

85

Arg

Asn

Ala

Arg

Ser

165

Tyr

Ser

Val

His

Val

245

Cys

Lys

Ile

Gly Thr

Ser Ser

Ile Arg
135

Asp Ser
150

Glu Phe
Phe Gly
Gly Ala
Tyr Thr

215

Asn Tyr

230

Leu Lys

Ser Thr

Gly Gly

Phe Ala

Trp

Ala

120

Leu

Lys

Cys

‘Asn

Ser

200

Ala

Cys

Asn

Cys

Leu

280

Lys

24127

Ser

105

Len

Gly

Pro

Ser

Gly

185

Cys

Gln

Arg

Arg

Gly

265

Phe

His

90

Thr

Ala

Leu

Trp

Thr

170

Ser

Leu

Asn

Asn

Arg

250

Leu

Ala

Arg

Ala Glu

Gln Lys

Ser

Pro

"125

Gly Asn
140

Cys Tyrx
155

Pro Ala

Ala Tyr

‘Pro Trp

Pro Ser
220

Pro Asp

235

Leu Thr

Arg Gln

Asp Ile

Arg Ser

His

Val

Cvys

Arg

Asn

205

Ala

Gly

Trp

Tyx

Ala

285

Pro

13 May 2005

PCT/ERD1/12857

Gly
110
Tyr
Asn
Phe

Ser

Gly
180

Ser

Gln

Asp

Glu

Ser

270

Ser

Gly

95

Ala

Ser

Tyr’

Lys
Glu
175
Thr
Met
Ala
Ala
Tyx
255

Gin

His

Glu
Gly
Cys
Als
160
Gly
His
Tle
Leu
Lys
240
Cys

Pro

Pro

Glu-Arg
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290

Phe Tieu
305

Ala His
Leu Gly
Glu Val
Asp ASn

370

Ala Gln
385

Leu Gln
His Glu
Val Arg
Arg Thr

450

Gly Pro

465

Pro Leu

Ser Trp

Cys Gly
Cys Phe
Arg Thr

340

Glu Lys
355

Asp Ile
Glu Ser
Leu Pro
Ala -Leu

420

Leu Tyr
435

Val Thr
Gln Ala

Val Cys

Gly Leu

Gly

Gln

325

Tyr

Tyr

Ala

Ser

Asp

405

Ser

Pro

Asp

Asn

Leu

485

Gly

Ile

310

Glu

Arg

Ile

Leu

Val

320

Txp

Pro

Ser

Asn

Leu

470

Asn

Cys

295

Leu

Arg

val

Val

Leun
375

Val.

Thy

Phe

Ser

Met

455

Asp

Gly

Ile
Phe
Val
His
360
Gln
Arg
Glu
Tyr
Arg
440
Leu
Asp

Gly

Gln

25/27

Ser

Pro

Pro

345

Lys

Leu

Thr

Cys

Ser

425

Cys

Cys

Ala

Arg

Lys

Ser

Pro

330

Gly

Glu

Lys

Val

Glu-

410

Glu

Thr

Ala

Cys

Met

400

Asp

Cys

315

His

Glu

Phe

Ser

Cys

385

Leu

Arg

Ser

Gly

Gln

475

Thr

Val

300

Trp

His

Glu

Asp

Asp

380

Leun

Ser

Leun

Gln

Asp

460

Gly

Leu

Pro

Ile
Leu
Glu
Asp
365
Ser
Pro
Gly
Lys
His
445
Thr
Asp

Val

Gly

13 May 2005

PCT/ER(1/12857

Leu

Thr

Gln

350

Asp

Ser
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500 505 510

Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro
515 520 525

<210> 20

<211> 12

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: coding

sequence Lor SEGN

<400> 20
tctgagggaa ac 12

<210> 21

<211> 22

<212> PRT

<213> Escherichia coli

<400> 21
Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu Ala Gly Phe Ala

1 5 i0 15

Thr Val Ala Gln Ala Ala

20

<210> 22

<211> 42

<212> DNA .

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence: primer - ' -
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<400> 22
gaggaggagg tggcccagge ggectetgag ggaaacagtg ac

<210> 23

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Seqguence: primer

<400> 23 _
gaggaggagc tggccggect ggcccggtcecg catgttgtea cg

<210> 24

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 24
acatgcgacce gtgacaggcc ggccag

<210> 25
<211> 26
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 25
ctggcecggec tgtcacggte geatgh
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