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1. Yo, Emilio FERRERO, obrando como apoderado del

solicitante en el asunto antes identificado, me refiero al
Oficio No. 10431 notificado por fijacién en lista del 31 de

Agosto de 2007.

2. Mediante el Oficio No. 10431 se puso en conocimiento
del solicitante el informe del examen de fondo que
contiene las observaciones hechas por su Despacho sobre la
presente solicitud de patente. Atiendo a las observaciones

de la manera siguiente:

NIT 860.041.367-3
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3. Claridad de la solicitud:

3.1 Descripcidn

En forma resumida su Despacho enuncia lo siguiente con

respecto al capitulo descriptivo:

“La descripcién en general no divulga de manera
suficiente la invencién reclamada, no sSe exponen de
manera clara las caracteristicas técnicas particulares
de las cepas desarrolladas, ni se definen explicitamente
las ventajas técnicas de los mismos.....”

“No se encuentra una relacién explicita entre el
sustento experimental presentado y el desarrollo
reclamado, las secuencias e inserciones reclamadas no
corresponden con las presentadas en la descripcién
existiendo una inconsistencia entre la descripcién y el
capitulo reivindicatorio”.

“No se incluyen las secuencias en la documentacién
presentada”

“Debe acreditarse la realizacién de un depésito en un
Organismo Internacional reconocido”

3.2 Capitulo reivindicatorio

En forma resumida su Despacho enuncia lo siguiente con
respecto al capitulo reivindicatorio:

“E1l capitulo reivindicatorio no cumple <con los
requisitos de claridad y concisién porque no limita el
objeto de la proteccién solicitada y su alcance.....”
“..No se encuentra que todas las posibilidades
mutacionales reclamadas sean equivalentes y por lo mismo
hagan parte de la invencidén solicitada”.

“...8e incluye materia repetida o que definitivamente se
constituye como invenciones separadas”

“. .Para la reclamacién de todos 1los desarrollos
anteriores se debe determinar primero cuidles son las
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secuencias realmente caracteristicas de las cepas
desarrolladas, equivalentes en estructura y funcidén, que
le confieren la novedad y altura inventiva a la presente
invencién y observar que todas las cl&usulas reclamen
materia que mantenga siempre dichas caracteristicas”.

4. Unidad de Invencidn:

Su Despacho enuncia que se pueden identificar diferentes

grupos de invencidn, incluso dentro de una misma clausula.

5. No es una invencién:

Su Despacho considera que los polipéptidos, acidos
nucleicos aislados Y los anticuerpos naturalmente
producidos (reivindicaciones 14,16,19,22,24 y 36), tal como
se reclaman, no se consideran materia susceptible de

patente.

6. Excepcidén a la patentabilidad:

Por Gltimo su Despacho enuncia que en las reivindicaciones
17 y 18 se reclaman métodos de diagnéstico y tratamiento y
gue  por lo tanto dichas reivindicaciones no son

patentables.

7. Modificacién a una solicitud en tramite

Con el fin de atender a las anteriores observaciones y de
conformidad con el articulo 34 de la Decisidén 486, se

presenta un nuevo capitulo reivindicatorio conformado por
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26 reivindicaciones como sustituto del anteriormente

presentado.

El nuevo capitulo reivindicatorio estéa totalmente
sustentado en la memoria descriptiva originalmente

presentada.

Lag caracteristicas técnicas y las secuencias de la cepa
reveladas en el nuevo capitulo reivindicatorio estén

descritas en detalle en la memoria descriptiva.

Las nuevas reivindicaciones se relacionan con un mutante de
una bacteria gram negativa en una secuencia de nucledtido
que comprende SEQ ID NO.37 y donde 1la secuencia de
nucledtido codifica un polipéptido. La SEQ ID NO.37, que
relaciona al Mutante 4Gll estd descrita ampliamente en la
memoria descriptiva, especificamente en la pagina 98 y 99

de la memoria descriptiva originalmente presentada.

Adicionalmente, los resultados experimentales relacionados
con el Mutante 4Gll y con la SEQ ID NO 37 estédn revelados

en los ejemplos de la presente invencidn.

Por ejemplo, los efectos protectores del Mutante 4Gl1
contra el reto homélogo y heterélogo se demuestran en los
ejemplos 6 y 7 respectivamente, y la eficacia de la

invencién como una vacuna se muestra en el ejemplo 10.



CAVELIER

ABOGADOS

Por otro lado, me permito presentar copia de la lista de
secuencias asi como el certificado de depdsito para la CNCM

1-2999, mutantes revelados en el pliego reivindicatorio.

Con el nuevo capitulo reivindicatorio que se presenta con
este escrito, el cual se dirige al mutante 4Gl1l, en donde
se define claramente el ambito de la invencidn, se concluye
gue cumple tanto con el requisito de claridad como con el

requisito de unidad inventiva.

Con respecto a las reivindicaciones relacionadas con
materia no patentable en Colombia, informo a su Despacho
que dichas reivindicaciones se cancelaron del capitulo

reivindicatorio.

8. Conclusidn

Teniendo en cuenta los argumentos arriba expresados asi
como el nuevo capitulo reivindicatorio, se concluye que la
presente invencién cumple con los requisitos de claridad,

unidad de invencién y de patentabilidad.

Puesto que se han atendido a cabalidad las observaciones
hechas por su Despacho sobre la presente solicitud de patente,

respetuosamente solicito se continde con su tramitacidn.

9. Anexos:

e Nuevo pliego reivindicatorio conformado por 26

reivindicaciones.

e Formulario para modificaciones.
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REIVINDICACIONES

Un mutante de una bacteria gram negativa que pertenece a la familia

Pasteurellaceae que tiene una mutacibn en una secuencia de

nucledtido que resulta en una virulencia atenuada de la bacteria, en

donde la secuencia de nucleétido original comprende la SEQ ID NO. 37

_——

y en donde la secuencia de nucleétido codifica un polipéptido.

El mutante de la reivindicacion 1, en donde la bacteria gram negativa

pertenece al género Pasteurella, Actinobacillus, o Haemophilus.

El mutante de la reivindicacion 2, en donde la bacteria gram negativa
es: Pasteurella multocida, Pasteurella multocida P-1059, Pasteurella
multocida PM70, Pasteurella haemolytica, Pasteurella anatipestifer o

Actinobacillus pleuropneumoniae.

El mutante de la reivindicaciéon 3, en donde la bacteria gram negativa es

Pasteurella multocida..

El mutante de la reivindicacion 1, en donde la mutacién se obtiene
mediante la insercién del transposén en la secuencia de nucleétido,
mutagénesis dirigida de la secuencia de nucleétidos o recombinacion

homdloga.

El mutante de la reivindicacién 5, en donde la mutacién obtenida por la

mutagénesis dirigida o recombinaciéon homéloga es un resultado de una

g ae . -
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10.

11.

12.

eliminacion, insercién, o sustitucién de por lo menos un nucleétido de la

secuencia de nucledtidos.

El mutante de la reivindicacién 6, en donde la mutacién es una insercion
en la SEQ ID NO. 37 en una posicién que corresponde a las posiciones
de nucledtidos 3532-3533 de la secuencia de genoma PM70 de

Pasteurella multocida.

El mutante de la reivindicacion 1, que comprende adicionalmente por lo

menos una secuencia de acido nucleico heterdloga.

El mutante de la reivindicacion 8 en donde por lo menos una secuencia
de acido nucleico heterdloga codifica un inmunégeno, antigeno o
epitopo de un agente virico, parasitico o bacteriano patogénico, una
proteina terapéutica, un alérgeno, un factor de crecimiento, una

citoguina, un inmunomodulador, o un inmunoestimulador.

Una composicién inmunogénica o vacuna que comprende el mutante de
acuerdo con la reivindicacion 1, y un excipiente, vehiculo, portador o

diluyente farmacéuticamente o veterinariamente aceptables.

La composicién inmunogénica o vacuna de la reivindicacion 10 que

comprende adicionalmente un adyuvante.

Una composicion inmunogénica o vacuna que comprende el mutante de
acuerdo con la reivindicacion 9, y un excipiente, vehiculo, portador o

diluyente farmacéuticamente o veterinariamente aceptables.
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13.

14.

16.

17.

18.

19.

La composicidn inmunogénica o vacuna de la reivindicacion 12 que

comprende adicionalmente un adyuvante.

El mutante de la reivindicacion 1, en donde el mutante es el 4G11
mutante disponible bajo el nimero de acceso CNCM 1-2999 o es una
bacteria que tiene todas las caracteristicas que lo identifican, en donde

el 4G11 mutante comprende una mutaciéon en SEQ ID NO: 37.

Un mutante de una bacteria gram negativa que tiene una mutacion en
una secuencia de nucleétido identificada como SEQ ID NO: 37, en
donde las bacterias ademas comprenden por lo menos una secuencia

de acido nucleico heterdloga.

El mutante de la reivindicacion 15 que es una bacteria gram negativa

que pertenece a la familia Pasteurellaceae.

El mutante de la reivindicacion 15, en donde la bacteria gram negativa
es: Pasteurella multocida, Pasteurella haemolytica, Pasteurella

anatipestifer o Actinobacillus pleuropneumoniae.

El mutante de la reivindicaciéon 15, en donde la bacteria gram negativa

es Pasteurella multocida.

El mutante de la reivindicacion 15 en donde por lo menos una
secuencia de acido nucleico heteréloga codifica un inmunégeno,

antigeno o epitopo de un agente virico, parasitico o bacteriano

9%\
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20.

21.

22.

23.

24,

patogénico, una proteina terapéutica, un alérgeno, un factor de
crecimiento, una citoquina, un inmunomodulador, o un

inmunoestimulador.

Una composicién inmunogénica o vacuna que comprende el mutante de
acuerdo con la reivindicacion 15, y un excipiente, vehiculo, portador o

diluyente farmacéuticamente o veterinariamente aceptables.

La composicién inmunogénica o vacuna de la reivindicacion 20 que

comprende adicionalmente un adyuvante.

El mutante de la reivindicacién 1, en donde la mutacién ocurre en una
secuencia reguladora que controla la expresion de la secuencia de
nucleétido, en donde la secuencia reguladora se selecciona del grupo
que consiste de una regién de iniciacién de transcripcion, una region de
control de traduccién, region de terminacién de transcripcion, un
promotor, una region de unién de ribosoma, una region intergénica, y

una region reguladora asociada con un operon.

El mutante de la reivindicacion 5, en donde la mutacién se obtiene
mediante mutagénesis dirigida y comprende una eliminacién de la

secuencia de nucledtido completa.

Un mutante de una bacteria gram negativa que pertenece a la familia
Pasteurellaceae, que tiene una mutacion en una secuencia de
nucledtido que resulta en virulencia atenuada de la bacteria, en donde

la secuencia de nucleétido comprende la SEQ ID NO. 37, o en donde la
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26.

secuencia de nucleétido codifica un polipéptido que es mas del 70%,
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, o 99% homoblogo con
SEQ ID NO. 38, y en donde la bacteria gram negativa es: Pasteurella
multocida, Pasteurella multocida P-1059, Pasteurella multocida PM70,
Pasteurella haemolytica, Pasteurella anatipestifer o Actinobacillus

pleuropneumoniae.

Una composicién inmunogénica o vacuna que comprende el mutante de
acuerdo con la reivindicacién 24, y un excipiente, vehiculo, portador o
diluyente farmacéuticamente o veterinariamente aceptables vy

opcionalmente un adyuvante.

Una composicién inmunogénica o vacuna que comprende el mutante de
acuerdo con la reivindicacién 22, y un excipiente, vehiculo, portador o
diluyente farmacéuticamente o veterinariamente aceptables, en donde

la composicién o vacuna comprende opcionalmente un adyuvante.
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acaaatggag 60
aacatccctt 120
aaagttgaca 180
acttaataaa 240
aaaacggatt 300
cgagacaaaa 360
aataatcaaa 420
atataatgcet 480
tgaaaaaggt 540
ttcaatgtna 600
ttttgetgag 660
tcatnnanng 720
gcgag 775
tattttttet 60
gaaaatgttc 120
atataaagca 180
gacgatagaa 240
cteattagtg 300
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aaacttaatt 360
aattgaatta 420
acagaatacg 480
tactttcggg 540
aaatccaaca 600
aggctattta 660
ttetatecteca 720
tgaggcectt 780
gggattgacg 840
gaagegttea 900
tcctaatacg 960
aaaagtaacc 1020
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Pasteurella multocida

3

Met Ser Ile

1

Leu

Phe

Glu

Ala
65

Phe

Pro

Glu

145

Lys

val

Pro

Ile

Thr

Arg

50

Arg

Gly

Sex

Ser

Lys

130

Leu

Arg

Ala

Asp
210

Phe

Gln

35

Thx

Phe

Leu

115

Vval

Ser

Pro

Phe

Ile

195

Val

Leu
Ser
20

Arg
Cys
Phe
Leu
val
100

Leu

Lys
Ile
Gly
180

Ile

Met

Tyr Asp Tyr Ile Arg Leu
5

Lys Gly

Leu Liys

Ile Leu

Ala Gln

70

Arg Ser

Glu Asn

Gln val

150

Val Leu

165

Asn Ala

Glu Asn

Cys Gly

Met

Met

Glu

55

Gln

Ile

Asp

Leu

Glu

135

His

Val

Glu

Pro

Lys
215

10

Leu Lys Ile
25

Phe Ser Pro
40

Trp Gly Tyr
His Asp Leu

Gly Leu Gly
90

Ile Gly Ile
105

Ile Leu Ser
120

Tyr Ala Ile
Ala Ile Asp

Val Asp Gln
170

Gln Ser Asp
185

Thr aAla Glu
200

Lys Gln Gly

Asn Met Tyr Gln Glu

Pro Tyr

Phe Val

Lys Ala
60

Pro Tyx
75

Val Asp

Gln Asp

Glu Leu

140

Thr Pro

155

Phe Leu

Ile Trp

Tyr Leu
220

Leu

Thr

45

Ser

Ala

Gly

Asp

val

125

Ile

Leu

Gly

His

Leu

205

Thr

15

Ser Gly
30

Trp Lys

Ser Lys

Thr Ile

Tyr Pro
95

Ile Asn
110

Leu Leu

Cys Thr

Gln Asn

Asp Met
175

Met Leu
190

Lys Thr

Glu Tyr

Phe

Phe

Lys

Lys

Glu

80

Pro

Gln

Gln

His

160

Ala

Glu

His

Gln

PCT/US03/10308
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Gln
225
Leu
Phe
Txp
Gln
Phe
305

Gly

Lys

His
385
Glu
Glu

Pro

Ser

WO 03/086277

Phe
Leu
Glu
Phe
Leu
290
Lys
Lys
TPhe
arg
370
Glu
Val
Asp

Ile

Arg
450

Pro

Lys

Ala

Ser

275

Lys

Ala

Ser

Val

355

Leu

Lys

Val

Gly

Ser

435

Ser

Axg

His

Leu

260

Gly

Gln

Ala

Cly

340

Lys

His

Ser

Glu

Phe

420

Leu

‘arg

val

Val

245

Leau

Trp

Ser

325

Asn

Arg

Phe

Gln

405

Leu

val

Leu

Lys

230

Leu

Gly

Lys

Phe

310

Leu

Gln

Lys

val

Ala

390

Ala

Arg

Leu

Glu

val

Lys

Gly

Leu

Arg

295

Aln

Phe

Leu

Val

Leu

375

Lys

Lys

Ser

Asp

Asp
455

Leu

Val

Lys

Thr

280

Arg

Ala

val

360

Asn

Ile

Gln

Val

Asp

440

Ile

Ser

Tyx

Thr

265

Asp

Ala

val

Gly

345

Gln

Val

Val

Gln

Gly

425

val

Leu

Glu

Cys

250

Val

Asp

Lys

Ile

330

Asp

Pro

His

Val

Gln

410

Leu

Gly

Gln

Asp

235

val

val

Arg

Arg

315

Asp

Ile

Phe

Glu

395

Leu

Gly

Ile

His

Phe

Thr

Thr

His

Ser

300

Ile

Phe

Leu

380

Gly

Pro

Ser

Gln
460

Asn

Ser

Phe

Ala

285

Leu

Asn

Leu

Gln

365

Lys

His

Leu

Asn

Phe
445

Ser

Ser

His

Gly

270

Leu

Pro

Ile

Val

350

Phe

Arg

Ser

Leu

Leu

430

Asp

Phe

Ile

Thr

255

Ala

Ile

Gln

Asn

Gln

335

Gly

Pro

Cys

His

Arg

415

Ala

Thy

Ser

240

Gly

Ala

Arg

Leu

Thr

320

Ala

Met

Arg

Ile

Ile

400

Met

Pro

Gln

Leu

PCT/US03/10308
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Lys

465

His

Ile

Ser

Cys

His

545

asp

Gly

Arg
625

Ile

Val

Lys

WO 03/086277

Asp Leu

Ile Gly

Arg Gln

Ile Gln
515

Thr Val
530

Pro Asp

Cys Ile

Phe Glu
595

Phe Tyx
610

Arg Ser

Tyx Tyw

Gln Arg

Asn Lys
675

Gln

Lys

Asn

500

Arg

val

Gln

Asn

580

Ala

Ser

Arg

Pro

Ala

660

Leu

Axg

485

Lys

Gly

Lys

val

565

Gln

Leu

Asn

Lys

Gln

645

Val

His

Asn Val Tyr Ser

690

Ala

470

Asn

Leu

Ser

Asn

Ala

550

Ala

Val

Leu

Asp

val

Glu

val

Leu

Pro

Asn

535

Gly

Asp

Asp

Arg

Gly

615

Ser

Ile

Ile

Leu
695

Thy

Gly

val

His

520

Pro

Asn

Phe

Glu

Glu
600

Leu

Leu

Asp

Leu

680

Arg

Leu

His

val

505

Ile

Gln

Arg

Val

Val

585

Lys

Leu

Pro

Ile

665

Phe

Lys

Thx

490

Gly

Arg

Ala

Lys

Val

570

His

Lys

Val

Glu

Lys

650

Glu

Met

Lys

475

His

Gln

Thr

Asn
555

Glu

Val

Asp

Leu

635

Gln

Asn

Thr
Leu
Val
Asn
Ile
540
Lys
Met
His
His
620

Ile

Lys

Ile

Leu

Glu

Ala

525

Ile

Asp

Ala

Thr

cys

605

Leu

Ala

Thr

Arg

Phe
685

Ile

Leu

Asn

510

Glu

Arg

Asn

Ser

590

Ser

Gly

Met

Lys

670

Met

Glu

Thr

495

Asp

Leu

Lys

Leu

Ile

875

Leu

Gly

Leu

Val

Ile

655

Ile

Lys

Gln

480

His

Ala

Leu

Pro

Asp

560

Leu

Ala

Leu

Asn

Leu

640

2Asp

Lys

Leu

PCT/US03/10308
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WO 03/086277
<210> 4
<21l1l> 226
<212> DNA
<213> Pasteurella multocida
<400> 4

agcaaaagtt cgattactac cagagacagt

gagaasataac acaatattaa tgttatttga

aataatatta tttttgagat acattagcgt

agcacctaca ataataccaa cactcaatga

<210> 5
<211> 87
<212> DNA
<213>

<400> 5

Pasteurella multocida

cgacactatg cattettatt gategtcaag

ttttaggcgt gaagtcaatg cteggtg

<210> 6

<211> 1524
<212> DNA
<213>

<400> 6
atggaactta

ttattagcca
getttaatge
atttcattgg
ctcttettgt
gcagaatggg
ctegtgtttg
agcccagtta
accgctgege
cttattgcag
atgacaatga
tcttattatte
gtaacagaag
ccgattactg

ttageggegg

ttgattatte
ttgggacacg
ttgcagattt
catacagtga
taggtatttt
cacaaaaacg
tgacttteat
cagataaatt
caatgtgtgt
gacttcttge
gtgcaatgaa
cgtttgatat
aagaaaaact
tecetgatttt

atggaaaacc

Pasteurella multocida

gacgtctatt
ccgtgttatt
taatatttcg
taacacactt
aaccgecactt
aattaaagat
tgacgattat
taaagttteca
gttgatgcect
gacttattcg
cttttatget
tggttcaatg
ggaaagtagt
agcaaccgtt

ttttgatgtg

aagaagtgcg
attaagtgceg
atgcgaaata

taaaataaca

tgagtttgge

tggtctgtcg
ttatcattga
catacgctaa
aattcaaata
cttactgtct
agaaaagggg
tttcataget
cgcccaaaac
gtatcaagtt
atcaccgagt
attttttcta
gcgegtecacg
aataaagggc
ggtatgatga

ttaggcgegt

gttaaaatac
ttatcactgt

ttaaaatctg

cggcge

ggaatacggt

tacccectat
gtgttggtat
tgtatctcaa
acattaatat
caggcagtaa
ctaaattatt
tagcggtggg
ttgectatat
ggggegecta
attccectat
ttttaatggt
aaagaatggce
atgttctecta
tgtacacggg

ttgagaatac

PCT/US03/10308
ctaacaagaa 60
atgccaatga 120
caagcé%taa 180

226
aaatcctgga 60
87
tttagecatta 60
tattgtagge 120
aaataatatt 180
tgtgttattt 240
tegageettt 300
agccgeateg 360
agcgattgee 420
tettgattea 480 -
tattattaca 540
cggtgecattt 600
gttetttgta 660
cctagcgegt 720
tttaatttta 780
ctatgaagca 840
tacagtaggg 900

500



WO 03/086277

atttcattgg
gatcgtecaag
cteggtgegy
aaaacaggga
gogttattat
tttgggatta
ttaccttgtt
teggataccea
acacagttac
gggttcagec
gtttttatat
<210> 7

<211l> 507
<212> PRT
<213>

<400> 7

Met Glu Leu Ile Asp

1

ttgtgggggg
tgagtttgge
tattgatttt
tttatttate
ttattttaac
tgttacegat
tateccgeagt
cgattttatce
cttatgcgat
agtcaggcat

ttagaaaaaa

5

attaagtgeg
tgaatacggt
attgtttget
ttcattagta
tggaatcatg
cgeggeageg
catggctggt
ttctaccggg
gttaattgeg
actgggtttt

ataa

Pasteurella multocida

Tyr Ser Thr

gtettgattt
aaatcctgga
tggactatta
teggatagtt
gcattectega
attgcagecga
gcagtttgtg
gcaaaatgta
acagcgtcta

gtgacaacgg

Ser Ile Trp
10

Ile Leu Ala Leu Leu Leu Ala Ile Gly Thr Arg

Leu Ser Val

35

Ile Sexr His

50

Tyr Sexr Asp Asn Thr Leu

65

Leu Phe Leu Leu Gly Ile

Asn Arg Ala Phe Ala Glu

Gly Ala Lys
115

20

Gly Ile Ile

Thr Leu Met

40

55

70

100

Leu Leu Ala

120

25

Val Gly Ala Leu Met

Tyr Leu Lys Asn Asn

Asn Ser Asn Asn Tle

75

Leu Thr Ala Leu Leu

20

Trp Ala Gln Lys Arg

105

Ala Ser Leu Val Phe

10

cgacactatg
ttttaggegt
ataccatcgt
taccgattge
caggaacaag
atactgcacce
gtgatcattg
atcatatcga
ttgctggeta

gtgtggtttt

Ser val val

PCT/US03/10308
cattcttatt 960
gaagtcaatg 1020
tggagatgtc 1080
tttgttgeet 1140
ctggggaact 1200
agaattgatg 1260
ctcaccgatt 1320
cecatgtaaca 1380
tttagtacta 1440
atcagtactt 1500

1524
Pro Pro

15

Arg Val Ile Leu Ser

30

Leu Ala aAsp Phe Asn

45

Ile Ile Ser

60

Asn Ile Val

Leu Ala

Leu Phe
80

Thr val Sex Gly Ser

Ile Lys Asp
110

Val Thr rhe

125

95

Arg Lys

Ile Asp

o\
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Asp Tyr Phe

Asp
145

Glu

Phe
225

val

Met

val
305

val

Ile

130

Lys

Ala

Ile

Ala
210

Asp

Leu

Met

Val

290

Gly

Lys

Asn

Phe

Ala

Ile

Ser

195

Ile

Ile

Glu

Ile

275

Leu

Gly

Gln

Ser

Thr
355

His

Lys

Pro

Thr

180

Pro

Phe

Gly

Glu

Leu

260

Gly

Leu

Val

Met

340

Ile

Ser

VYal

Met

165

Leu

Ile

Ser

Sex

Glu

245

Pro

aly

Ala

Ser

Ser

325

Leu

Val

Leu

Ser
150

Cys

Ile

Ala

135

Arg

Val

Ala

Gly Ala

Ile

Met

230

Lys

Ile

Phe

Ala

310

Leu

Gly

Leu
215

Ala

Leu

Glu

Glu

295

Vval

Ala

Ala

Val

Pro

Leu

Gly

Phe

200

Met

Glu

val

Ala

280

Asn

Leu

Glu

val

Gly Asp Val

360

Gly

Lys

Met

Leu

185

Met

Val

His

Ser

Leu

265

Leu

Ile

345

Lys

Ala

Leu

Pro

170

Leu

Phe

Glu

Ser

250

Ile

Ala

Ser

cly

330

Ile

Thr

11

Ile

Ala

155

Val

Ala

Met

Phe

Arg

235

Asn

Leu

Ala

Val

315

Lys

Leu

Gly

Ala
140

Ser

Ser

Val

220

Met

Lys

Ala

Gly

300

Leu

Ser

Leu

Ile

Ser Pro

Ile Leu

Ser Trp

Val

Asp

Gly
175

Thr

Ser
160

Ala

Tyr Ser Ile Thr

190

Ala Met
205

Asn

Phe

Ser Tyr Tyr Ser

Ala Leu

Gly His

Thr Val
270

Gly Lys
285

Ile Ser

Cys Ile

Trp Ile

Phe Ala

350

Tyr Leu
365

Ala

Val

255

Gly

Pro

Leu

Leu

Leu
335

Trp

Ser

Arg

240

Leu

Met

Phe

Val

Ile

320

Gly

Thr

Ser

PCT/US03/10308
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Leu

Ile

385

Phe

Pro

Thr

465

Gly

Leu

WO 03/086277

Yal

370

Leu

Gly

Glu

Ser Asp Ser

Thr

Ile

Leu

Gly Asp

Gly

450

Ala

Phe

Ser

<210>
<211>

<212>
<213>

<400>
gggaaaagca gcaaatatca aaaatactgt tttagtgaaa acaggaaaac cgattacage 60

435

Ala

Met

Ser

Val

8
78

DNA
Pasteurella multocida

Gly

Met

Met

420

His

Lys

Leu

Gln

Leu
500

Ile

Leu

405

Leu

Cys

cys

Ile

Sex

485

Val

agaaggcgta cacccacc

<210>
<21l>

<212>
<213>

<400>
4
atgaaaaaag caattttttt agatcgagat‘ggcacattaa atattgatca tggctatgtt 60

9
555

DNA
Pasteurella multocida

9

Leu

Met

390

Pro

Pro

Ser

Asn

Ala

470

Gly

Phe

Pro

375

Ala

Ile

Cys

Pro

His

455

Ile

Ile

Ile

Phe

Ala

Leu

Ile

440

Ile

Ala

Leu

Phe

Ala

Ser

Ser

425

Ser

Asp

Ser

Gly

Arg
505

Leu

Thx

Ala

410

Ala

Asp

Ile

Phe
490

Lys

Leu

Gly

395

Ile

Vval

Val

Ala

475

Val

Lys

Pro Ala
380

Thx Ser

Ala Ala

Met Ala

Thr Ile
445

Thr Thr
460

Gly Tyr

Leu Leu

Trp Gly

Asn Thr
415

Gly Ala

430

Leu Ser

Gln Leu

Leu Val

Gly Vval
495

Phe

Thr

400

Ala

val

Ser

Pro

Leu

480

Val

PCT/US03/10308

78

catgaaattg atcagttteca atttattgac ggtagcattg aagcgttaca acaactgaaa 120

gcgatggget atttattggt acttgtaaca aatcagtcag gtattgegeg tggatatttt 180

agcgaagate aatttttaca getgacagaa tggatggatt ggtotcttge agategtgga 240

12

e



gtggatttag
caagactgcg
aatatagatce
aaaggtgcea
ggcaaaaaac
ggattaaaaa
<210>
<21l>
<212>

<213>

<400>

WO 03/086277

10

184
PRT
Pasteurella multocida

10

Met Lys Lys Ala

1

His

Ile

val

Phe

65

Val

Gly

Leu

Met

Ile
145

Gly

Glu

Thr

50

Leu

Asp

Glu

Leu

Val

130

Lys

Tyr Val
20

Ala Leu
35 7

Asn Gln

Gln Leu

Leu Asp

Tyr Cys
100

Gln Ala
115

Gly Asp

Asn Thr

gttaa

Ile

His

Gln

Ser

Thx

Gly

85

Gln

Ile

Lys

Val

Phe Leu Asp Arg

Glu Ile Asp Gln
25

Gln Leu Lys Ala
40

Gly Ile Ala Arg
55

Glu Trp Met Asp
70

Ile Tyr Tyr Cys

Asp Cys Asp Cys
105

Lys Glu Lieu Asn
120

Val Glu Asp Met
135

Leu Val Lys Thr
150

Asp

10

Phe

Met

Gly

Pro

50

Arg

Ile

Leu

Gly

13

atggcatcta ttattgecca caccacacag
attgccgtaa gccaaaacct ggtatgttac
ccaataccte ttttatggtg ggtgataaag
aaattaaaaa tactgtttta gtgaaaacag

aggcaaacta tgtattagag tceccattgegg

Gly

Gln

Gly

Ser

75

His

Lys

Asp

Ala

Lys
155

PCT/US03/10308

aaggaaaagg tgagtattge 300

tgcaggcaat taaggaactt 360

tggaagatat gttagcaggt 420

gcaagectat tacggaggat 480

atctaccaaa actgataaaa 540

Phe

Phe

60

Leu

His

Pro

Pro

Gly

140

Pro

Leu

Ile

Leu

45

Ser

Ala

Lys

125

Lys

Ile

Asn

Asp

30

Leu

Glu

Asp

Glu

Bro

110

Gly

Ile

15

Gly

Val

Asp

Arg

Gly

95

Gly

Ser

Ala

Glu

Asp

Ser

Leu

Gln

Gly

80

Lys

Met

Phe

Lys

Asp
160

555

27A
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PCT/US03/10308

Gly Lys Lys Gln Ala Asn Tyr Val Leu Glu Ser Ile Ala Asp Leu Pro

165

Lys Leu Ile Lys Gly Leu Lys Ser

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

11
467
DNA

<400> 11

gagctectgea
agcaaaaggt
agaagtgaaa
ttctecaacgt
tattecatget
tgecagecatta
tgtgttaaaa
tagaaaataa
<210>
<21l>

<2125
<213>

12
819
DNA

<400> 12

atgaaattat
aatttaagta
gaatcagtcet
cgecatggttg
ttctetgaag
ggtgtacata
ttettetggt
ttatttgact
gcaacacaat
ttaggttcag
cgtttaattg

caagtgaaag

180

Pasteurella multocida

tttagtttaa gtggtgattt
aaagaagttg ttgacagcgt
gtecgeagget ttactgacceg
cgtgcagate gtgﬁtaaagc
gtaggetatg gtaaagcaca
agagactgtt tacgtcecctaa
caaggttcac aaggtatgga

tttttctecaa tgaaatagaa

Pasteurella multocida

ctecgegtttt attaacagtt

aagttactec agaaggtaca

ttaatcatga tggtagccaa
agcgtggtat gaataaagac
gettatacgg tgtgcgtgaa
aagtatgtca atataaagte

atccaaatgg ctgtaacggt

tcaataaaga ttcattaaca
taaaagccte tgatgcaaaa

aagcgtataa cttaaaactt

agcaaggtgt tgcegcaaat

cttgtgatga tgtacaaggt

170

cttatttgac
tgcaacacaa
tttaggttca
gegtttaatt
acaagtgaaa
cogtegtgtt
agcagggaca

gggegettta

gttgctgega
tctgacaatt
tttggttett
caactttata
tgggactatg
ttatttgaca
agctctgeat
gcaaaaggta
gaagtgaaag
tctecaacgte
atccatgetg

gcagcattaa

14

ttcaataaag
ttaaaagcect
gaagcgtata
gagcaaggtg
gettgtgatg
gaaattaccg
acaggaccag

atagcge

cgacattgge
tagtgtggee
ggccaaactg
atttgttagg
tgtttaacta
aaaatatgaa
ttagtttaag
aagaagttgt
tcegeaggett
gtgcagatecg
taggctatgg

gagattgttt

175

attcaé&aac
ctgatgcaaa
acttaaaact
ttgcogcaaa
atgtacaagg
cttectggtac

caccacttta

tgectgeggt
aaaaattgat
ggataacgta
tcgtecacac
tegtgagaat
tgcacaaagt
tggtgattte
tgacagegtt
tactgaccgt
tgttaaagcg
taaagcacaa

acgtectaac

60

120

i80

240

300

360

420

467

60

120

180

240

300

360

420

480

540

600

660

720
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cgtegtgttg aaattaccge ttctggtact gtgttaaaac aaggttcaca aggtatggaa 780
gcagggacaa caggaccagc accactttat agaaaataa 819
<210> 13
<211> 272
<212> PRT
<213> DPasteurella multocida
<400> 13
Met Lys Leu Sexr Arg Val Leu Leu Thr Val Val Ala Ala Thr Thr Leu

1 5 10 15

Ala Ala Cys Gly Asn Leu Ser Lys Val Thr Pro Glu Gly Thr Ser Asp
20 25 30

Asn Leu Val Trp Pro Lys Ile Asp Glu Ser Val Phe Asn’ His Asp Gly
35 40 45

Ser Gln Phe Gly Ser Trp Pro Asn Trp Asp Asn Val Arg Met Val Glu
50 ) 55 60

Arg Gly Met Asn Lys Asp Gln Leu Tyr Asn Leu Leu Gly Arg Pro His
65 70 75 80

Phe Ser Glu Gly Leu Tyr Gly Val Arg Glu Trp Asp Tyr Val Phe Asn
85 90 95

Tyr Arg Glu Asn Gly Val His Lys Val Cys Gln Tyr Lys Val Leu Phe
100 105 110

Asp Lys Asn Met Asn Ala Gln Ser Phe Phe Trp Tyr Pro Asn Gly Cys
115 120 125

Asn Gly Ser Ser Ala Phe Ser Leu Ser Gly Asp" Phe Leu Phe Asp Phe
130 135 140

Asn Lys Asp Ser Leu Thr Ala Lys Gly Lys Glu Val Val Asp Ser Val
145 150 155 160

Ala Thr Gln Leu Lys Ala Ser Asp Ala Lys Glu Val Lys Val Ala Gly
165 170 ' 175

Phe Thr Asp Arg Leu Gly Ser Glu Ala Tyr Asn Leu Lys Leu Ser Gln
180 185 190

Arg Arg Ala Asp Arg Val Lys Ala Arg Leu Ile Glu Gln Gly Val Ala

15



WO 03/086277

195

200

205

Ala Asn Ile His Ala Val Gly Tyr Gly Lys Ala Gln Gln Val

210

215

220

Cys Asp Asp Val Gln Gly Ala Ala Leu Arg Asp Cys Leu Arg

225

230

235

Arg Arg Val Glu Ile Thr Ala Ser Gly Thr Val Leu Lys Gln

245

250

Gln Gly Met Glu Ala Gly Thr Thr Gly Pro Ala Pro Leu Tyr
260 265

<210> 14

<21l> 204
<212> DNA
<213>

<400> 14

Pasteurella multocida

270

PCT/US03/10308

Lys Ala

Pro Asn
240

Gly Ser
255

Arg Lys

tgccaattat agactttgtg tgaatgtacg agtaatcaca tcacgttgtt gttcaggtgt

taatgagttg aaacgtacag cgtaacctga aacacggatt gttaattgtg ggtattttte

tgggttattg accgeatett ctaaggttte geggegtaat acgttaacgt ttaagtgttg

accaccttet

<210> 15
<211> 35

<212> DNA
Pasteurella multocida

<213>
<400> 15
aggtgttttt

<210> 16
<211> 384

<212> DNA
Pasteurella multocida

<213>

<400> 16
atgattaaag

ttattagata
gatcaaatcg
atcgccccaa
gaaaccttag

tcaggttacg

actttgactg ttgg

ttaagaggta aatggatgce

gtattcaaat tacccaagcg
gcgaaaaagg tgaagcgegt
ttgeagtaag tgaattaggt
cagtcaaagt agaaggtggt
aagatgcggt caataaccca

ctgtacgttt caactcatta

aatta

gctaatgaca
tgtttatgtg
caaatcgaat
caacacttaa
gaaaaatacc

acacctgaac

16

atttattaaa
ctaaaggtga
atecgegaatt
acgttaacgt
cacaattaac

aacaacgtga

cteattttgg
cttegttgaa
accagttgat
attacgecge
aatccgtgtt

tgtgattact

60

120

180

204

35

60

120

180

240

300

360

z)cff



WO 03/086277 PCT/US03/10308 %o O\

cacagagaac tgacacgtat tcccaatgct gtggcaaaag ggaaatttag cctcecteggt 120
cagccagaag attataaatt aggtacaggg catgtacget ttttetttaa taagcetccag 180
tttctcaaaa aacgttatga cttattgcat caagaatgtc gagctcgagg ttttaatgtg 240
caatatattt ggcccgacaa gttgceggag gacgataace tetggttaga ctacatcect 300
actgagcatg ccttagecge caatagageg cgtattttag aaagaatgee tgtceaaagee 360
cgcetttacac caagtaaage tacaacttaa 390
<210> 20

<211l> 129

<212> PRT

<213> Pasteurella multocida

<400> 20

Met Thr Arg Ile Asn Leu Ile Ala Pro Ala Glu Leu Cys Asp Gln His

1 5 10 15

Leu Leu Ala Glu His Arg Glu Leu Thr Arg Ile Pro Asn Ala Val Ala
20 25 30

Lys Gly Lys Phe Ser Leu Leu Gly Gln Pro Glu Asp Tyr Lys Leu Gly
35 40 45 -

Thr Gly His Val Arg Phe Phe Phe Asn Lys Leu Gln Phe Leu Lys Lys
50 55 60

Arg Tyr Asp Leu Leu His Gln Glu Cys Arg Ala Arg Gly Phe Asn Val
65 : 70 75 80

Gln Tyr Ile Trp Pro Asp Lys Leu Pro Glu Asp Asp Asn Leu Trp Leu
85 90 95

Asp Tyr Ile Pro Thr Glu His Ala Leu Ala Ala Asn Arg Ala Arg Ile
100 105 110

Leu Glu Arg Met Pro Val Lys Ala Arg Phe Thr Pro Ser Lys Ala Thr
115 120 125

<210> 21

<21ll> 229

<212> DNA

<213> Pasteurella multocida

18




WO 03/086277

<400> 21

cgatttcaat cectttttgg dggagttgtt

gggcattgat tgtttcatgg ataccaatat

taaagatttg tgccacattg tcatcagcct

aaagaattgg ggcaacgega getttggtat

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

22

DNA
<400> 22

atggcaactt
atcattaatg
catacaatgg
atcagccaca
gegoegagett
ctcacaaaag
gccaataaag
aaacattacg
gaaattcatt
gtegatetea
ccgaaatega
catatttacg
ttaagttatg
tacgegaaag
gtcaatacgce
ggaacgacgt
ttaggcaaaa
attaaccata
tccaaacgga
tttaaagcac
atccatgatg
gaagccaacg

cgtettgega

2142

tctttgtaat
caattaaaaa
gacagcaggt
ttcaaaaaat
atatcgaata
aaatcgaagyg
atgcgaaagt
ctaaacgtta
atcacgattt
aagggatget
tcacaacage
gtggtaccac
aaaaacattt
cactcattga
tgcatacttc
ggcaatcgag
atcacaaaac
gcccgagtga
tgtatcctga
caatgggatg
gacgtaataa
ccacgaatte

ttgccaaaaa

Pasteurella multocida

taaacgagat
agcggcacaa
atgtaatgac
cgtagaaaat
ccgecatgat
attaattecag
tatcccaact

tattctgcea

agactatgee

aagcaatggt
aaccgcagte
gattaaccgt
aaaaaatgca
aaaagaatgt
aaatgggcaa
acttatccag
cectgtette
tecctaactae
tattctcaat
ccgtagttte
cttaggegta
agcccaaagt

agccttaatg

catcatcata
agcctaatga
ttaagcgtac

gttetaaacy

gggtcacgaa
geggtgaata
atctttactc
accttaatgg
cgggatcteg
caaagtaatg
caacgcgate
cgegatgteg
cecatttttce
ttecaaaatgg
agtgcacaaa
atagatgaaa
gcggaatgga
ttcgacgett
acccecttttg
cgctecaatte
ccaaaactgg
gacattaaac
tatgatcagg
ttaggtgcett
gtgagtttgg
goggtegagt

acacgcattg

19

aatatgttta
aatagaggca
accacaggcea

tgeaatgcg

cggggtttga
ttgaagatga
gttaccaaca
cgggaaaata
cgcgagaaaa
ttgaactceet
tettageggg
tagacgecaca
caatgtttaa
gtaatgacga
ttatcgcaca
tcettgecce
aagttcccga
ttcaatcctt
tecacttttgg
tgaaaaatcg
tgttcactat
aactggcttt
tggégaaagt
atcaggagca
atttaccgeg
tttataaaat

cacgtttaga

PCT/US03/10308
ﬁcgccgtaga 60
cgeccatttt 120
ccetecatat 180

229
aatccaacgt 60
acgttattét 120
agaaattgat 180
ccctgaaata 240
acgcagtcaa 300
caatgaaaat 360
tattgtggea 420
tgaaaaaggg 480
ctgecatgett 540
aattgaacca ) 600
agtcgegage 660
ttatgtgcaa 720
accagaagcc 780
agaatatgaa 840
ctttggctta 900
tattegtggt 260
taaaaaaggc 1020
aggatgtgcc 1080
cacgggttet 1140
aggacaggaa 1200
tatagecaatt 1260
tttagatcaa 1320
acataccaaa 1380



WO 03/086277

gctecgegttg
gacaatgtgg
atccatgaaa
cgccaaaaag
gaaacaggtt
tgtegettgy
actaatagct
gaattgeett
gttcagcata
tactatggga
gaatgtacca
tcegtgacee

ggtaaacaag

<210> 23

<211l> 713
<212> PRT
<213>

<400> 23

Met Ala Thr Phe Phe Val Ile Lys

ccccaattcet
cacaaatctt
caatcaatge
ggattgaaat
atgétttcag
atactaageca
accaéttaga
atccacegtt
accttaaage
ccaatacace
gtaaagggtt
gacgtgtetg

aagaagtcaa

ttatatggag
taaaaatggg
cctetacggae
cgtcgaatat
cctatattee
atttgggett
cgtagagaaa
cgcaagcggc

attagaggac

ggtgectgtyg
cgtgecteta
gataaacata
ttacacgaga
acaccaagtg
atcgaaggtg
aaagtcaatc
gggtttattt

gtttgggatt

gattgatgaa tgctatgaat

tacttgteeg aaatgtggta

tggctatctt

ggcagtceag

gcgcagagta aaacatctet

Pasteurella multocida

Glu Ile Gln Arg Ile Ile Asn Ala

Asn Ile Glu Asp Glu Arg Tyr Cys
40

35

Asn Asp Ile

50

Gln Lys Ile

65

Ala Arg Ala

20

Arg Asp Gly
10

Ile Lys Lys
25

His Thr Met

Phe Thr Arg Tyr Gln Gln Glu Ile

55

Val Glu Asn Thr Leu Met Ala Gly

70

Tyr Ile Glu Tyr aArg

85

Lys Arg Ser Gln Leu Thr Lys Glu

100

75

His Asp Arg

S0

Ile Glu Gly
105

20

gtgtacgctt
tttegttagg
tttatgatga
cecgtgeoaacg
aaaacctttg
tcacagataa
cttatgacaa
getatggtga
atagectatga
gtggttteag
accatgacag
atgccagacc

aa

Ser Arg Thr Gly Phe

15

Ala Ala Gln Ala Val

30

Gly Gln Gln Val Cys

45

Asp Ile Ser His Ile

60

Lys Tyr Pro

Asp Leu Ala

Glu Ile
80

Arg Glu
a5

Leu Ile Gln Gln Ser

110

PCT/US03/10308
aaaggctgat 1440
-ctatattggt 1500
tgaacaactc 1560
ttggaaacaa 1620
tgaccgttte 1680
ag’gctactatl 1740
gatagatttt 1800
atacccaaat 1860
cagagtgcct 1920
tggtgaattt 1980
tgagaaagtce 2040
atttaatgce 2100

2142



Asn

Pro

Lys

145

Glu

Asn

Met

Ala

Gly

225

Leu

Glu

Ala

Gly

Gln

305

Leu

Ile

WO 03/086277

Vval

Thr

130

Arg

Ile

Cys

Gly

Val

210

Thr

Ser

Pro

Phe

Gln

290

Ser

Gly

Lys

Glu
115

Gln

His

Met

Asn

195

Ser

Thr

Glu

Gln

275

Thr

Arg

Lys

Lys

Leu

Arg

Ile

Leu

180

Ala

Ala

Ile

Glu

Ala

260

Ser

Pro

Leu

Asn

Gly
340

Leu

Asp

Leu

His

165

Val

Glu

Gln

Asn

Lys

245

Leu

Phe

Ile

His

325

Ile

Asn

Leu

Pro

150

Asp

Ile

Ile

Arg

230

Hisg

Ala

Glu

Val

Gln

310

Lys

Asn

Glu

Leu

135

Arg

Leu

Leu

Glu

Ile

215

Ile

Leu

Lys

295

Arg

His

Asn

120

Ala

Asp

Asp

Lys

Pro

200

Ala

Asp

Lys

Ala

Glu

280

Phe

Ser

Pro

Ser

Ala

Gly

Val

Gly

185

Pro

Gln

Glu

Asn

Leu

265

Vval

Gly

Ile

Val

Pro
345

Asn

Ile

Val

Ala

170

Met

Lys

Val

Ile

Ala

250

Ile

Asn

Phe

Leu

Phe

330

Ser

21

Lys

val

Asp

155

Pro

Leu

Ser

Ala

Leu

235

Ala

Glu

Gly

Lys

315

Pro

Asp

Asp

Ala

140

Ala

Phe

Ser

Ile

Ser

220

Ala

Glu

Lys

Leu

Leu

300

Asn

Lys

Pro

Ala

125

Lys

His

Phe

Asn

Thr

205

His

Pro

Txp

Glu

His

285

Gly

Leu

Lys

His

Glu

Pro

Gly

190

Thr

Ile

Lys

Cys

270

Thx

Thr

Ile

val

350

Val

Lys

Met

175

Phe

Ala

Val

Val

255

Phe

Ser

Thr

Phe
335

Asp

Ile

Gly
160

Phe

Lys

Gly

Gln

240

Pro

Asp

Asn

Gly
320

Ile

PCT/US03/10308

2\



Lys

Leu

Met

385

Ile

Glu

Leu

Pro

465

Gly

His

Glu

Ala

545

Lys

WO 03/086277

Gln

370

Gly

His

Ile

Phe

Met

450

Ile

Asn

Ile

530

Phe

Gly

Leu Ala Leu

355

Tyr

cys

Asp

Ala

435

Thr

Leu

Val

Ile

515

Leu

Ser

Leu

Asp

Arg

aly

Ile

420

Lys

Arg

Ala

Gly

500

Asp

His

Leu

aAsp

580

Gln

Ser

Arg

405

Glu

Ile

Ile

Met

Gln

485

Ile

Asp

Glu

Thr
565

Thr

Glu

val

Phe

380

Asn

Ala

Leu

Ala

Glu

470

Ile

His

Glu

Thr

Ser

550

Lys

Asn

val

375

Leu

Asn

Asn

Asp

Arg

455

Gly

Phe

Glu

Gln

val

535

Gln

Ser

Ala
360
Lys
Gly
Leu
Ala
Gln
440
Leu

Ala

Lys

Leu
520
Gln
Pro

Phe

Tyr

Ser

Val

Ala

cGly

425

Glu

cys

Asn

Ile

505

Arxg

Axg

Ser

Gly

His
585

Lys

Thr

val

410

Asn

Leu

His

Gly

aly

4920

Asn

Gln

Glu

Leu
570

Arg

Gly

Gln

395

Val

Ser

Ala

Thr

val
475

Arg

Ala

Lys

Lys

555

Ile

Met

Ser

380

Glu

Ser

Ala

Ile

Lys

460

Arg

Ala

Leu

Gly

Gln

540

Leu

@glu

Leu Asp Val

365

Phe

Gln

Leu

Gln

Ala

445

Ala

Leu

Sex

Ile
525

Glu

Cys

Gly

Glu

Pro

Lys

Gly

Asn

Serx

430

Lys

Arg

Lys

Ile

Gly

510

Glu

Thr

Asp

Val

Lys
590

Asp

Ala

Gln

Leu

415

Ala

Lys

val

Ala

Ser

495

Asp

Ile

Gly

Arg

Thr
575

Lys

Ile

Pro

Glu

400

Pro

val

Ala

Ala

Asp

480

Leu

Lys

Val

Phe
560

Asp

Val

PCT/US03/10308

2%
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Asn Pro

Ser Gly
610

Leu Lys
625

Tyr Tyr
Ser Gly

Gly Asn

Tyr Leu
690

Glu Val
705

Tyr Asp Lys
595

Gly Phe Ile

Ala Leu @Glu

Gly Thr Asn
645

Glu Phe Glu
660

Ris Asp Ser
675

Gly Ser Pro

Lys Arg Arg

<210> 24
<211> 58

<212>
<213>

DNA
Pasteurella multocida

<400> 24
attgtgatta cgggattatce gggatcaggt aaatcttett

<210> 25

<211l
<212>
<213>

2832
DNA
Pasteurella multocida

<400> 25

Ile Asp

Cys Tyx
615

Asp Val
630

Thr Pro

Cys Thr

Glu Lys

Asp Ala

695

Val Lys
710

Phe
600

Gly

Trp

Ile

Serx

val

680

His

atggataaga
attcoctegtg
gectttgata
gcacgtcaat
cecggegattt
gtcaccgaaa

ccgaatcatg

ttgaggtacg
ataaattaat
ccetgtatge
tettatcect
ctattgaaca
ttecatgatta

atgtgeettt

tggggcgaga
tgtgattacg
tgagggacaa
aatggaaaag
aaaatctacc
cttacgtett

agcggcacaa

Glu Leu Pro
Glu Tyr Pro

Asp Tyr Ser
635

Asp Glu Cys
650

Lys Gly Phe
665

Ser val Thr
Pro Phe Asn

Leu

acccataatt
ggattategg
cgcegttatg
ccggatgtgg
tcacataate
ctttttgcte

accattagce

23

Tyr Pro Pro Phe Ala

605

Asn Val Gln His Asn

620

Tyr Asp Arg Val Pro

Tyr Glu Cys Gly Phe

Thr Cyé Pro Lys Cys
670

Arg Arg Val Cys Gly

685

Ala Gly Lys Gln Glu

700

tagecctttga

taaaaaatat
gatcaggtaa
tagaatcctt
atcatattga
cgcgtteaac
gagtagggga

agatggtgga

PCT/US03/10308
640
655
taccctgt 58
taatttaact 60
atettettta 120
gtcggcatat 180
aggattatecg 240
ggtgggtacg 300
accgcgttgt 360
taaagtattg 420

204
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agtttgectg
gaacatgtta
ggtgaaattt
gaagtggttg
tttgaaacag
gaaacgdaag
ccagaattag
gatggcttag
tcgttageca
ctecacctect
aaaaaaatcce
atgaatgatc
atggcgegece
atcagtacct
gtgtatattg
catttettta
aaagaaatta
tetegtteag
attggtgcgg
caacgtgata
gtgattgtgg
ggtcccgggg
atggctaate
cccgecaaaac
aataatctga
gttteggggt
gecttgaate
ttttttgata
cctgecactt
tcgagagecc

gaggcctgte

aagaaagcaa
aattattaga
gtgatttate
tggaccegttt
cittggaatt
aattggtctt
aacctegttt
gtgtacaaca
gtggcgeagt
tagcgaagca
agcagattat
gcggegatgt
gttataaaga
gteccttgeca
gecaccaccac
gtgaattgca
aagagcgctt
cagaaacctt
gtttagtggg
atgagcgatt
tagaacatga
caggagttca
cacactcaat
ggaccgcact
aatcagtgaa
cagggaaatc
gtgcggaaaa
aagtaattga
atactggett
ggggttataa

aaggcgatgyg

aatgatgttg
gcaaattgee
tgatgcacct
taaggtgcgg

atctggtgge

ttcggctaat
attttetttt
atattttgat
aaaaggctgg
ttatgaattt
tttaaatggt
agtcgtgegt
aacggaatcyg
tgattgtggg
tttacctgat
tttaagcaggy
acaattttta
gtetggtggg
ggtgatgtat
actgaataca
tgaagatgee
tggtgggcaa
tacggggaaa
tgataagaaa
tttagecatt
gaccttgatt
tacgcaattt
tattgaccaa
atttacgccg
tocecggacgt

tgtgattaaa

ctggcgecag
geccaaggtt
aaattagaat
tctgatttag
accgetgtag
tttgettgte
aataatceceg
gaaaaacgeg
gatcétcgta
gatattgaat
tcaggtaagyg
catecatgecat
ctgtetgtge
ggttcacgtt
gtggcagaaa
caaagagctc
gtcaatgtag
gaggcacagc
gtgetagatg
ttgetteact
attatggegg
attgtggeag
tttttatctg
aaaatgttga
ccagtaggat
aatgatacgt
gegecettate
agtccaattg
attcgagaat
tttagtttta

gtagagatgce

24

tggtgaaaga
atattcgage
tacataaaaa
ccacaagatt
ttgctteceat
cacattgtgg
ccggggegtg
tggtgcaaaa
acttctatta
caccttttga
aagaaattga
ttgaaggcat
gtgaagaatt
tacgtcaaga
agagtattgg
aaattgccga
ggttggatta
gaattegttt
agccgtctat
tacgtaactt
cagatcatat
aaggttegge
gggtcgagaa
aattagaagg
tgtttacctg
tgttecceatt
aatccattte
gtegtacace
tatttgeggg
atgtacgegg

actttttgcece

PCT/US03/10308
acgtaagggt 480
cagaattgac 540
acatactatt 600
agcagaatce 660
ggatgagcct 720
gtattetgte 780
teccgacttge 840
ccegagtatt 200
ctaccaaatg 260
ggcactgceg 1020
gtttcaatac 1080
tctaaataat 1140
agcgaaaaat 1200
ggecacgtcat 1260
cgaaaccttyg 1320
gaaaatctta 1380
tettteecett 1440
agccagtcaa 1500
tggtttgcat 1560
agggaacacce 1620
tattgatatt 1680
aaaggcgatt 1740
aatcgaaatt 1800
ggcaacggag 1860
tgtgacaggt 1920
agcacaaaat 1980
gggtttggaa 2040
gecgttegaat 2100
cgtgectgag 2160
tggacgetgt 2220
cgatgtgtat 2280

3{1§
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gtgecttgtg
aaaggtaaaa
gatgegatte
attcgtttag
gcaacggagc
acaggtttac
caaggcaata
attattgatt
ccagaacagg
caaaagcgcet
<210> 26

<211l> 943
<212> PRT

<213>

<400> 26

agcaatgtaa gggaaaacgt
cgattecatea agtgttagaa
cgcagatege cegtaaatta
gacaatctte gaccacgtta
tttcaaaacg tgatacaggg
attttgetga tattaaacag
cgatagtggt gattgagcac
taggtcectga aggggggaat

tcgctgaagt gaaaggttea

aa

Pagteurella multocida

tataateogag
atgacggtag
caaactttaa
tcgggtgggyg
aaaactttgt
ctattaacag
aatttagatg

ggeggtggac

cataccgcac

Met asp Lys Ile Glu Val Arg Gly Ala Arg Thr

1

5

10

Ile Asn Leu Thr Ile Pro Arg Asp Lys Leu Ile

20

25

Ser Gly Ser Gly Lys Ser Ser Leu Ala Phe Asp

35

40

Gly Gln Arg Arg Tyr Val Glu Ser Leu Ser Ala

50

55

Leu Ser Leu Met Glu Lys Pro Asp Val Asp His

65

70

75

Pro Ala Ile Sex Ile Glu Gln Lys Ser Thr Ser

85

90

Thr val Gly Thr Val Thr Glu Ile His Asp Tyx

100

105

Ala Arg Val Gly Glu Pro Arg Cys Pro Asn His
115 120

25

agaccttaga
aagaagcgcyg
tggatgttgg
aagcgcaacg
atgtattaga
tcettgeatceg
tgatcaaaac
aaattattgce

gettcettaaa

PCT/US03/10308
gatcogttac 2340
cgagtttttt 2400
tttatcctat 2460
agtgaaatta 2520
tgaaccgacg 2580
tttacgtgat 2640
agcegattgg 2700
cacaggcaca 2760
aacgcetttta 2820

2832

His Asn Leu 'Lys Asn

is

Val Ile Thr Gly Leu

30

Thr Leu Tyr Ala Glu

45

Tyr Ala Arg Gln Phe

60

Ile Glu Gly Leu Ser

80

His Asn Pro Arg Ser

g5

Leu Arg Lieu Leu Phe
110

Asp Val Pro Leu Ala

125

gt‘]‘b‘



Glu

145

Glu

Ala

Glu

Val

Leu

225

Glu

Gly

Pro

Phe

Gly

305

Leu

Glu

Lys

val

WO 03/086277

Gln Thr Ile

130

Sexr

His

Axg

Leu

210

Glu

Ala

Asp

290

Ala

Thr

Ala

Glu

Arg

Lys

Vval

Ile

His

195

Ser

Leu

Glu

Ser

Gly

275

Glu

Val

Ser

Leu

Glu

355

His

Met

Lys

Asp

180

Lys

Asp

Ser

Glu

Val

260

Ala

Lys

Lys

Leu

Pro

340

Ile

His

Ser
Met
Léu
165
Gly
Lys
Leu
Gly
Leu

245

Pro
Cys
Arg
Gly
Ala
325
Lys

Glu

Ala

Gln

Leu

150

Leu

Glu

His

Ala

Gly

230

Val

Glu

Pro

Val

Trp

310

Lys

Lys

Phe

Phe

Met Val
135

Leu Ala

Glu Gln

Ile Cys

Thr Ile
200

Thr Arg
215

Thr Ala

Phe Ser

Leu Glu

Thr Cys

280

Val Gln
295

Asp Arg

His Tyr

Ile Gln

Gln Tyr
360

Glu Gly

Asp

Pro

Ile

Asp

185

Glu

Leu

Val

Ala

Pro

265

Asp

Asn

Arg

Glu

Gln

345

Met

Ile

Lys

val

Ala

170

Leu

val

Ala

Val

Asn
250

Gly

Pro

Asn

Phe

330

Ile

Leu

26

Val

Val

155

Ala

Ser

Val

Glu

Ala

235

Phe

Leu

Leu

Ser

Phe

315

Asp

Ile

Asp

Asn

Leu

140

Lys

Gln

Asp

Val

Ser

220

Ser

Ala

Phe

Gly

Ile

300

Ile

Leu

Arg

Asn

Ser

Glu

Gly

Ala

Asp

205

Phe

Met

Cys

Ser

Val

285

Ser

Tyr

Glu

Asn

Gly
365

Leu

Arg

Pro
190

Glu

Asp

.Pro

Phe
270

Gln

Leu

Tyr

Ser

Gly
350

Asp

Met Ala

Pro Glu

Lys Gly
160

Ile Arg
175

Lys Leu

Phe Lys

Thr Ala

Glu Pro
240

His Cys
255

Asn Asn
Gln Tyr
Ala Ser
Gln Met
320
Pro Phe
335
Ser Gly

Val val

Arg Arg

PCT/US03/10308
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385

Ile

Glu

Glu

Sex

Glu

465

Ser

Leu

Glu

545

Gly

Ala

Ser

Lys

WO 03/086277

370

Lys

Ser

Ala

Lys

Gly

450

Arg

Arg

Ala

Glu

Thr

530

His

Pro

Lys

Gly

Lys
610

Glu

Thr

Arg

Ser

435

Gln

Lieu

Serx

Ser

Pro

515

Leu

Asp

Gly

Ala

Val

595

Lys

Cys

His

420

Ile

Gln

Ala

Gln

500

Ser

Leu

Glu

Ala

Ile

580

Glu

Met

Glu

Pro

405

Val

Gly

Phe

Glu

485

Ile

Ile

His

Asp

Gly

565

Met

Lys

Leu

Ser
390

cys

Glu

@ln

Leu

470

Gly

Gly

Leu

Ala

550

Val

Ala

Ile

Lys

375

Leu

His

Ile

Ile

455

Val

Leu

Ala

Leu

535

Ile

His

Asn

Glu

Leu
615

Ser Val

Asp Cys

Gly Thr
425

Leu His
440

Ala Glu

Asn Val

Ser Gly

Gly Leu
505

His Gln
520

Asn Leu

Met Ala

Gly Gly

Pro His
585

Ile Pro
600

Glu Gly

Arg

Gly

410

Thr

Phe

Lys

Gly

Gly

490

val

Gly

Ala

Gln

570

Ser

aAla

Ala

27

Glu
395

Gly

Phe

Ile

Leu

475

Glu

Gly’

Asn

Asp

555

Ile

Ile

Lys

380

Glu

Sexr

Leu

Ser

Leu

460

Asp

Ala

Val

Asn

Thr

540

His

Val

Gly
620

Leu Ala

Arg Leu

Pro Asp
430

Glu Leu
445

Lys Glu

Tyr Leu

Gln Arg

Met Tyr
510

Glu Arg
525

val Ile

Ile Ile

Ala Glu

Gly Lys
590

Thr aAla
605

Asn Asn

Lys

Arg

415

Val

His

Ile

Ser

Ile

495

Val

Leu

val

Asp

cly

575

Phe

Leu

Leu

Asn
400
Gln
Ala
Leu
Lys
Leu
480
Arg
Leu
Leu
Val
Ile
560

Ser

Leu

Asp.

Lys

PCT/US03/10308
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Sex
625

val

Leu

Thr

705

Ser

Gly

Met

Lys

Ile

785

Gly

Gly

Thx

WO 03/086277

val

Ser

Ala

Gln

Gln

690

Gly

Arg

Gly

His

770

His

Ala

Leu

Glu

Gly
850

Asn

Gly

Gln

Ser

675

Ser

Leu

Ala

Phe

755

Gln

Ile

Ser

Ala

835

Lys

Leu
Ser
Asn
660
Ile
Pro
Phe
Arg
Cys
740

Leu

Val

Prb

820

Gln

Thr

Ala

Gly

645

Ala

Ser

Ile

Gly

725

Glu

Pro

Arg

Leu

Gln

B80S

Ile

Arg

Leu

Ile

630

Lys

Leu

Gly

Gly

Pro

710

Ala

Asp

Glu

Glu

790

Ile

Arg

Val

Tyr

Pro

Ser

Asn

Leu

695

Ile

Asn

val

775

Met

Ala

Leu

Lys

Val
855

val

Glu

680

Arg

Pro

Gln

760

Leu

Thr

Arg

Gly

Leu

840

Leu

Gly

Leu

Ala

665

Phe

Pro

Glu

Gly

Gly

745

Val

Glu

Val

Lys

Gln

825

Ala

Asp

Leu

Ile

650

Glu

Phe

Arg

Leu

Arg

730

Asp

Pro

Ile

Glu

Leu

810

Ser

Glu

28

Phe

635

Asn

Asn

Asp

Ser

Phe

715

Phe

Gly

cys

Glu

795

Gln

Ser

Glu

Pro

Thr

Asp

Thr

Lys

Asn

700

Ala

Ser

Val

Glu

780

aAla

Thr

Leu

860

Cys Val

Thr Leu

Gln Phe
670

val Ile
685

Pro Ala

Gly Val

Phe Asn

Ile Lys
750

Gln Cys
765

Lys Gly

Arg Glu

Leu Met

Thr Leu
830

Ser Lys
845

Thr Gly

Thr

Phe

655

Ala

Asp

Pro

Val

735

Val

Lys

Lys

Phe

Asp

815

Ser

Arg

Leu

Gly

640

Pro

Pro

Ile

Glu

720

Arg

Glu

Gly

Phe

800

val

Gly

Asp

His

PCT/US03/10308
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WO 03/086277

Phe Ala Asp Ile Lys Gln Leu Leu Thr val Leu
870

865

875

Gln Gly Asn Thr Ile Val Val Ile Glu His Asn

Thr Ala Asp

885

890

Trp Ile Ile Asp Leu Gly Pro Glu

900

905

Gly Gln Ile Ile Ala Thr Gly Thr Pro Glu Gln

220

Thr Ala Arg Phe Leu Lys Thr Leu

915
Gly Ser His
230
<210> 27
<211> 54
<212> DNA
<213>

<400> 27

935

Pasteurella multocida

caggacttag tgggtaacaa cacaccagtce

<210> 28
<211>
<21i2>
<213>

DNA,
<400> 28

atgtctaaat
attgttgaaa
gtttggttece
catgcaaaag
accaaagcgé
acagtagcgg
aaattctaca
atccgtgate
aacttgcgtyg
caaatcatga
tacggtagce
cacttcaaaa

ggtgaaaacc

1455

gcccatttga
acgacaacac
aagagaaatt
gttcageage
atttattcaa
gtgagcgegg
ctgaacaagg
cattgaaatt
atgcaaacge
ttcttttecag
atacatatag
cacaacaagg

gtgagtcaag

Pasteurella multocida

cecatggtteca
catgtctgeg
agcacacttt
gtacggtaca
tggtatcggt
tgcggcagac
taactgggac
cceagattte
ggcatgggat
tgatcgtggt
ctttattaac
tcacaaattc

ccaacaagat

ttctttatee

aaaaccttaa
ggtcctaaag
gcacgtgage
ttecactgtga
aaacaaacac
getgagegtg
ttagtgggta
attcatacte
ttctggteac
attccaactg
gcacaaaatg
tatactaatg

ttatacgaag

29

His Arg Leu Arg Asp

Leu Asp Val

Gly Gly Asn Gly Gly

210

Val Ala Glu Val Lys

925

Leu Gln Lys
940

gtgatcecatt

cgaatgcage
gtecattact
gtattecctga
cacacgatat
aagtcttatt
atgtgcgtgg
acaacacacc
aaaaacgtaa
gtcatcctga
acttacgtca
agcgtttetg
aagaagcggce

cgattgach

PCT/US03/10308
880
Ile Lys
895
Arg
gaaa 54
tggtgcacct 60
tttacaagat 120
gegtgttgtt 180
cagcaaatac 240
acgttteteca 300
tttegecatta 360
cgtattettt 420
tccacaaact 480
atcattacac 540
tatgaacggt 600
ggtgaaattc 660
taaagtggtg 720
tggcgaattc 780

%570



WO 03/086277

ccacgttgga
gcgtttgact
ttagagttaa
ccttctaaca
ttctecatacce
aacgcaccaa
aatggtggta
caacaagagc
gatgaagact
gcacgtgtgg
gaaagacaat
aacttagcga
<210> 29

<211l> 484
<212> PRT

<213>

<400> 29

Met Ser Lys

1

Ala Gly Ala

Lys Gly Pro

35

His Phe Ala

Thr Lys Ala

Leu Arg Phe

atgtteaagt
taactaaagt
accaaaaccc
tegtaceggg
aagacgcgca
aatgcccata
cacaccctaa
ctgcattaga
actacacaca
cagccaactt
tagcccactt

aataa

gcaaatecatg
atggccacac
aattaactac
aattggttte
acgttategt
ccacaccact
ctatgcaccg
gttagagegt
acctgecgea
cgcagcggge

cgacaaagta

Pasteurella multocida

ccagaagcag
aaagattatc
ttcgecagaag
tcaccagace
ttaggggtta
caccgtgatg
aaccgttttg
tcagcagcac
ctttacaact
ttagcaggtyg

agcaaagaat

Cys Pro Phe Asp His Gly Ser Lys

5

20 ’

Pro Ile Val Glu

Leu Leu Leu Gln

Tyr Gly Thx Phe

40

Arg Glu Arg Ile Pro

55

70

85

100

Ser Thr val Ala

Asp Leu Phe Asn Gly

10

Asn Asp Asn Thr

25

Asp Val Trp Phe

Glu Arg Vval

Thr Val Thr His

75

Ile Gly Lys
90

Gly Glu Arg Gly Ala Ala

105

30

atgcacacaa
cgatgatcga
tggaacaagce
gtatgttaca
accatcacca
gcgcaatgcg
atacttatgt
actttaactt
tattcgatgt
ttacagaacc

tagetgatge

\

PCT/US03/10308
acataactat 840
agtgggtgta 200
tgecgtttgea 960
aggtegtett 1020
aatcccagtg 1080
tgtagataac 1140
gccgactcac 1200
ccgtgagtat 1260
ggatcaaaaa 1320
tgcgattgtt 1380
aattegtgeg 1440

1455

Thr Leu Thr Asn Ala

15

Met Ser Ala Gly Pro

30

Gln Glu Lys

45

Leu Ala

Val His Ala Lys Gly

60

Agp Ile Ser Lys Tyr

80

Gln Thr Gln Val Leu

95

Asp Ala Glu

110

27\



Trp

Leu

145

Asn

Glu

Thr

Ile

Gln

225

Gly

Pro

Gln

305

Pro

Gln

Val

WO 03/086277

Leu

Ser

Asp

Asn

210

Gln

Glu

Gly

Asp

His

290

Ser

Gly

Asn

val

115

Leu

Phe

Arg

Leu

Leu

195

Ala

Gly

Asn

Glu

Ala.

275

Lys

Pro

Asn

Arg

Hisg

Arg

val

Pro

Asp

His

180

Arg

Gln

His

Arg

Phe

260

Hig

Asp

Ile

Ile

Leu

340

His

Gly

Gly

Asp

Ala

165

Gln

His

Asn

Lys

Glu

245

Pro

Lys

Asn
Val
325

Phe

Gln

Phe

Asn

Phe

150

Asn

Ile

Met

Glu

Phe

230

Ser

Arg

His

Pro

310

Pro

Ser

Ile

Ala

Asn

135

Ile

Ala

Met

Asn

Arg

215

Ser

Trp

Met
295

Phe

Gly

Pro

Leu

120

His

Ala

Ile

Gly

200

Phe

Thr

Gln

Asn

280

Ile

Ala

Ile

Gln

Val

Lys Phe Tyr Thr

Pro
Thr

Txp

Leu
185

?rp
Asn
Gln
Val
265
Ala
Glu
Glu
Gly
Asp

345

Asn

Vval

Gln

Asp

170

Phe

Gly

Val

Glu

Asp

250

Gln

Phe

Vval

Val

Phe

330

Ala

Ala

31

Phe

Lys

155

Phe

Ser

Ser

Lys

Glu

235

Leu

Val

Asp

Gly

Glu

315

Serxr

Gln

Pro

Phe
140

Arg

Asp

His

Phe

220

Ala

Gln

Val
300

Gln

Pro

Arg

Lys

Glu

125

Ile

Asn

Ser

Axg

Thx

205

His

Ala

Glu

Ile

285

Leu

Ala

Asp

Tyr

Cys

Gln

Arg

Pro

Arg

Gly

190

Phe

Lys

Ala

Met

270

Lys

Glu

Ala

Axg

Arg

350

Pro

Gly Asn

Asp Pro

Gln Thr
160

His Pro
175

Ile Pro

Ser Phe

Lys Thr

Val val
240

Ile Glu
255

Pro Glu

Val Trp

Leu Asn

Phe Ala

320

Met Leu
335

Leu Gly

Tyr His

PCT/US03/10308

2



Thr

His

385

Gln

Phe

Asn

Ala

Ala
465

WO 03/086277

355

Thr His Arg
370

Asp

Pro Asn Tyr Ala

Gln.Glu Pro Ala

405

Arg Glu Tyr Asp

420

Leu Phe Asp Val

435

Gly Leu Ala Gly

450

His Phe BAsp

Leu Ala Lys

<210> 30
<211> 172
<212> DNA

<213>

<400> 30
atttctcacg catttttteg gtaaaaccaa cgggaatcgt

Lys

@Gly Ala Met Axrg Val Asp

Pro

390

Leu

Glu

Asp

val

Val
470

Pasteurella multocida

Asn Arg Phe Asp Thr

395

Glu Leu Glu Axrg Ser

410

Asp Tyr Tyr Thr Gln

425

Gln Lys Ala Arg Val

Thr Glu Pro ala Ile

Ser Lys Glu Leu Ala

475

cttgtggatt gattgagagg gtttgttcaa tgacagette

aacctgttte ggtattatag tetgttggeg ttgegatgat

<210> 31
<211 1173
<212> DNA

<213>

<400> 31

atgaagaaaa ttacaattge tggggctgge

gctecaacace acaatgtgat cttattagat

Pasteurella multocida

tatgttggtt

attgatcaaa

aataaaaaat cgcccatcac agataaagaa atcgaagatt

acaatgatgg caacaacaga taaagaagtg gcattaaaaa

32

365

Asn Asn Gly Gly Thr

380

Tyr Val Pro

Ala Ala His

Pro Ala Ala
430

3la Ala Asn Phe Ala

445

Val Glu Arg Gln Leu

460

Asp Ala Ile

tgattttata
aacagtggat

gacaaagtce

tatcecaatge
ataaagttga
tcttacaaaa

acgeagactt

PCT/US03/10308

Thr His

400
Phe Asn
415
Leu Tyr
Arg Ala

480
ataatcgttg 60
gtattaaaat 120
tg 172
agtattatta 60
tttaattaat 120
taaatcactg 180
tgtcatcate 240

207



WO 03/086277

gcaacgccaa
gtecattgaac
- ceegttggtte
cctgaattte
gttggcagta
aaaaaagatg
gecaaatacgt
ctteaccatt
acacactaca
cagttactgg
aatgaaacca
ggtatttate
gatattatge
aatcaacagg
tctgatgtca
tatacaagag
<210>
<21ll>

<212>
. <213>

390
PRT

<400> 32

32

cagactataa
aaacccttte
ttaccgaaaa
taagagaggg
cttettatea
taactgtttt
atctcgeaat
taaatacaaa
ataacccaag
ctaactatge
gaaaacgttt
gtttaatcat
cgecatctcaa
catttgagga
ttectegetaa

atatttttgg

taccgaaaca
aatcaatcca
catgegtgaa
aaaagccctt
agcaaaagta
atttacacac
gcgagttgee
agacattatce
tttcggcetat
tgacgtgcct
cattactecat
gaagtcaggt
agaaaacggt
ctaccecegtt
tcgttectgag

cggtgatget

Pasteurella multocida

ggttatttta
caagcaacga
aaatttaata
tacgataatt
tttgeegata
aatactgagg
ttttttaatg
aatggtattt
ggceggttatt
caaaatctea
gatgtattaa
tctgataact
gttgagattg
attaatcaac
ccagatttaa

taa

Met Lys Lys Ile Thr Ile Ala Gly Ala Gly Tyr

1

5

10

Ala Val Leu Leu Ala Gln His His Asa Val Ile
25

20

Gln Asn Lys Val Asp Leu Ile Asn Asn Lys Lys

35

40

Lys Glu Ile Glu Asp Phe Leu Gln Asn Lys Ser

50

55

Thr Thr Asp Lys Glu Val Ala Leu Lys Asn Ala

65

70

75

LX)

atacatccac
ttattataaa
ccccaaatet
tgtatccaag
tgttgacaca
ccgaagetgt
aattagatac
ctactgatce
gtttacccaa
ttgaagccat
ataagaaacc
teagagette
tgatttatga
tetetgaatt

atcaatgttc

PCT/US03/10308
tgttgaaget 300
atcaacaatt 360
tatcttttea 420
cagaattatt 480
gtgtgecaga 540
taaattattt 600
ttatgcgagt 660
tegeattggt 720
agacactaaa 780
tgtecaaatct 840
taaaactgtt 900
tgctattcete 260
gccaacctta 1020
tattaatege 1080
ccataaaatce 1140

1173

Val Gly Leu Ser Asn

15

Leu Leu Asp Ile Asp

30

Ser Pro Ile Thr Asp

45

Leu Thr Met Met Ala

60

Asp Phe Val Ile Ile

80

e



Ala

Thr

Thr

Arg

145

Val

Gln

Glu

Vval

Asn

225

Thr

Lys

Leu

WO 03/086277

Thr

Val

Ile

Glu

130

Glu

Gly

Ala

Ala

210

Thr

His

Asp

Ile

His

290

Ile

Ile

Pro

Glu

Ile

115

Lys

Gly

Ser

Ala

Glu

195

Phe

Lys

Thr

Glu

275

Asp

Met

Met

Thr

Ala

100

Ile

Phe

Lys

Thr

Arg

180

Ala

Phe

Asp

Lys

260

Ala

val

Lys

Pro

Asp

85

Val

Lys

Asn

Ala

Ser

165

Lys

Val

Asn

Ile

Asn

245

Gln

Ile

Leu

Sex

His

Tyr Asn Thr

Ile

Ser

Leu

150

Lys

Lys

Glu

Ile

230

Pro

Leu

val

Asn

Gly

310

Leu

Glu

Thr

Pro

135

TyT

Gln

Asp

Leu

Leu

215

Asn

Ser

Leu

Lys

Lys

295

Ser

Lys

Gln
Ile

120

Asn

Asp

Ala

val

Phe

200

Asp

Gly

éhe

Sex

280

Lys

Asp

Glu

Glu

Thr

105

Pro

Leu

Asn

Lys

Thr

185

Ala

Thr

Ile

Gly

Asn

265

Asn

Pro

Asn

Asn

Thr Gly

Leu Ser

Val Gly

Ile Phe

Leu Tyr
155

Val Phe
170

val Leu

Asn Thx

Tyr Ala

Ser Thr
235

Tyr Gly
250

Tyr Ala

Glu Thr

Lys Thr

Phe Arg

315

Gly val

34

Tyr

Ile

Phe

Ser

140

Pro

Ala

Phe

Ser
220

Asp

Gly

Asp

Arg

val

300

Ala

Glu

Phe

Asn

Thr

125

Pro

Ser

Asp

Thr

205

Leu

Pro

Val

Lys

285

Gly

Ser

Ile

Asn

Pro

110

Glu

Glu

Arg

Met

His

190

Ala

His

Arg

Cys

Pro

270

Arg

Ile

Ala

Val

Thr
95

Gln
Asn
Phe
Ile
Leu
175
Asn
Met
His
Ile
Leu
255

Gln

Phe

Ile

Ile

Ser

Ala

Met

Leu

Ile

160

Thr

Thr

Axg

Leu

Gly

240

Pro

Asn

Ile

Arg

320

PCT/US03/10308
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325

330

1

Glu Pro Thr Leu Asn Gln Gln Ala Phe Glu Asp

340

345

Gln Leu Ser Glu Phe Ile Asn Arg Ser Asp Val

355

Ser Glu Pro Asp Leu Asn Gln Cys Ser His Lys
370

Ile Phe Gly Gly Asp Ala

385

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

<400>

gcaccaaagt gaataatatt tgggaaacct
gtttagatag caccaagtta cctagtttca
ttteggeaat ctatattcaa aaagecttca

ttaaggatct tgatactcta geagatacag

<210
<211>
<212>
<213>

<400>

atgaataatg
attgtcagaa
gagttggcag
gegegtgacy
gaaacttcgg
agtttcattt
gccttcaaag
gatacagcag
tctgataatc
gggttgttte

ctaaagacgt tgtgtcaaac

33
226
DNA

Pasteurella multocida

33

34
726
DNA

Pasteurella multocida

34

atcaacctcet titaaaagea

gtatcetggaa taatcattte
agaaaattgg ggtgacgcgt
gttggttgaa tattcaacat
gcttgaatat tttagaggta
ctaacatcct gtecgegega
tagaaccaca gaaatcactce
aagcttatac taattttgat
ctgtgtatgg tttgatttta
attttgccaa tccatcggeg

acagcaagtg

cgggettgaa
tttetaacat
aagtagaacc

cagaagctta

cagagtccgg
ccaccagget
accacgttac
gggaaaccaa
ttagtacgtt
accaatattt
gaagcgttta
tatgatettt
aatagtttga
cgtgagttag

aacgatgtca

35

Tyr Pro Val Ile Asn

350

Ile Leu Ala Asn Axg

365

Ile Tyr Thr Arg Asp

380

tattttagag
cctgteegeg
acagaaatca

tactaa

ctggtttage
cegatttgee
gtgaagtget
ccaaagtgaa
tagatagcac
cggcaatcta
aggatcttga
tcecgtaaatt
aagggttata
cgaaacgett

aagagtgtat

PCT/US03/10308

335
gtattagtac 60
cgaaccaata 120
ctcgaagegt 180

226
ggaagaatat 60
ggctgaacgt 120
acaacgecctg 180
taatatttgg 240
caagttacct 300
tattcaaaaa 360
tactctagca 420
agecatttgea 480
tacacgtgta 540
ttatectttcg 600
ccgtcaatat 660

.
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WO 03/086277 PCT/US03/10308

ggtaaagaca gtggggtgat ttgggcaaat atgcaggeat atttaccgge taattttaat 720
gaatag 726
<210> 35

<211> 241

<212> PRT

<213> Pasteurella multocida

<400> 35

Met Asn Asn Asp Gln Pro Leu Leu Lys Ala Gln Ser Pro Ala Gly Leu

1 5 10 15

Ala Glu Glu Tyr Ile Val Arg Ser Ile Trp Asn Asn His Phe Pro Pro
20 25 30

Gly Ser Asp Leu Pro Ala Glu Arg Glu Leu Ala Glu Lys Ile Gly Val
35 40 45

Thr Arg Thr Thr Leu Arg Glu Val DLeu Gln Arg Leu Ala Arg Asp Gly

Trp Leu Asn Ile Gln Hls Gly Lys Pro Thr Lys Val Asn Asn Ile Trp
65 70 75 80

Glu Thr Ser Gly Leu Asn Ile Leu Glu Val Leu Val Arg Leu Asp Ser
85 90 95

Thr Lys Leu Pro Ser Phe Ile Ser Asn Ile Leu Ser Ala Arg Thr Asn
100 105 110

Ile Ser Ala Ile Tyr Ile Gln Lys Ala Phe Lys Val Glu Pro Gln Lys
115 120 125

Ser Leu Glu Ala Phe Lys Asp Leu Asp Thr Leu Ala Asp Thr Ala Glu
130 135 140

Ala Tyr Thr Asn Phe Asp Tyr Asp Leu Phe Arg Lys Leu Ala Phe Ala
145 150 155 160

Ser Asp Asn Pro Val Tyr Gly Leu Ile Leu Asn Ser Leu Lys Gly Leu
165 170 175

Tyr Thr Arg Val Gly Leu Phe.Tyr Phe Ala Asn Pro Ser Ala Arg Glu
180 © 185 190

36



WO 03/086277

PCT/US03/10308

Leu Ala Lys Arg Phe Tyr Leu Ser Leu Lys Thr Leu Cys Gln Thr Gln

195

200

205

Gln Val Asn Asp Val Lys Glu Cys Ile Arg Gln Tyr Gly Lys Asp Ser

210

215

220

Gly Val Ile Trp Ala Asn Met Gln Ala Tyr Leu Pro Ala Asn Phe Asn
230

225

Glu

<210> 36

<211> 214
<212> DNA
<213>

<400> 36

Pasteurella multocida

acaaccgcetg gegtateegt taaacggtgg

agcaaggttt tcacacgttc cacaaaagaa

tcettectett tatccocgetaa atcacctaga

ggcttaccgt caaattecgt taagtaactt

<210> 37

<211l> 1896
<212> DNA
<213>

<400> 37
atgtcgacga

atgatccatt
tcégatgcgg
gatggggatt
gataatggea
tcgggtacca
attggtcagt
aaaacgegtg
ggtgagtatt
ttacgtgaag
tatteggatc

aaagaaaccg

atcaagaaac
ctctctatte
cagataaatt
taaaagtgceg
étgggatgac
aagaattttt
ttggggtegg
cagcaggegt
ctgtggegga
atgaaaaagc
atattggttt

gecattaaatg

Pasteurella multocida

gegtggtttt
caataaagaa
gegttttaaa
tattegtttt
gegtgatgaa
aagtgcatta
tttttattce
aagtgcagat
tattgacaaa
ctttttaaat

gccagtagaa

ggaaaaaatc

235

240

gttaagecgea cttetttecac gegectcacca

gcatattget catcttgtge tttttgactg

tctaaatccg ctttactgat ggtttgeagt

aaca

caatcagaag
attttcttac
gecttgtetg
gatgaagaga
gtaatcgatc
ggacaagatc
gcctttattg
aaagcggtge
aaagaacgcg
gattggcgcet
attctagecca

aataaagcgc

37

tcaaacaact
gtgaattaat
tgccagaget
aaggtacctt
atttaggtac
aagccaaaga
tggcagataa
tttgggaatc
gtaccgaaat
tacgtgaaat
aagaatatga

aagccettgtg

tcttcaacta
ttcecaatgece
ttatgaaggt
aaccattagt
cattgcecaaa
tagccaatta
agtcactgtg
dggcaggcgaa
taccctteac
tatcggcaaa
cgatgaaggce

gacacgtgca

60
120
180

214

60
120
186
240
300
360
420
480
540
600
660

720

%;%
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aaaaatgaga
accgatecgt
ctttatgtge
aagctgtatg
ctgegtttta
attttacaag
caaatgcteg
tttggtttgg
aaattattac
gactatgtgg
tatgtegecg
ttattgttgt
aagccactgce
gaagacagtc
ttgettggeg
gttgtttcga
ggtcaagecga
caaaaagtag
gaacaagcaa
atgaacacct
<210> 38

<211l> 631
<2123 PRT
<213>

<400> 38

tttceggagga
tactttggge
cagcaaaagc
tgcaacgtgt
tgegtggttt
ataacaaagt
aaaaattagce
tgttaaaaga
gttttgette
cacgtatgaa
cgaaaaacte
ccgatcgtat
aaaccatcag
aaaaagcaca
agcgcgtgaa
cgggtgatga
tgecagaggt
cagaaattge
tgttggctga

tgttaagtaa

agaatatcaa
acacaataaa
cccttgggat
ctttattatg
attagattecc
cacgagtgct
caaagacgat
aggtecagca
aacacacaat
agaaggacaa
accgcactta
tgatgaatgg:
taaagcggat
agatgagcaa
agaagtgcgce
ccagatgacc
taaatacace
cgatgagecag
gcgtggtage

actcacaagt

Pasteurella multocida

gagttctata
gtagaaggaa
ttatttaate
gatgatgege
aatgatttge
ttacgtaaag
gcagagaaat
gaagattttg
gacagcagcce
aaggcgattt

gaattgtteca

+gttaagct

ttagatctag
tatgettett
ttaactcacc
acccaaatgg
ttcgaattaa
caatttgceg
cttgaaaatc

cattaa

Met Ser Thr Asn Gln Glu Thr Arg Gly Phe Gln

1l

5

10

Leu Leu Gln Leu Met Ile His Ser Leu Tyr Ser
25
i

20

Leu Arg Glu Leu Ile Ser Asn Ala Ser Asp Ala

35

40

Phe Lys Ala Leu Ser Val Pro Glu Leu Tyr Glu

38

agcatttaag
atcaagaata
gcgaacataa
aagtotttat
cactgaatgt
ccctaacg;a
accaacgcett
caaataaaga
aacaaagcgt
attatattac
ataagaaagg
acttaacgga
gtgatttage
ttgtggaacg
gtttaacgga
cgaaattgtt
atccagaaéa
attggattga

cagttgectt

PCT/US03/10308
tcatgatttt 780
taccagttta 840
acacggctta 200
gccaaattat 960
ategegegaa 1020
acgtgcattg 1080
ttggcaagag 1140
aacgattgca 1200
gtegttagaa 1260
ggecagatact 1320
cattgaagta 1380
atttgatggt 1440
ggataaagag 1500
tgtgaaaacc 1560
tacgccagcg 1620
cgectgeggeg 1680
tggtttagta 1740
attgctactt 1800
tattaaacgce 1860

1896

Ser Glu Val Lys Gln

15

Asn Lys Glu Ile Phe

30

Ala Asp Lys Leu Arg
45

Gly Asp Gly Asp Leu

2\
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50

Lys Vval
65

Asp Asn

Thr Ile

Asp Gln

Tyr Ser
130

Ala Gly
145

Gly Glu
Ile Thr
Arg‘Leu
val Glu

210
Ile Lys
225
Lys Asn
Sexr His

Gly Asn

Trp Asp
290

Arg

Gly

Ala

Ala

115

Ala

Val

Leu

Arg
195

Ile

Txp

Glu

Gln
275

Leu

Ile

Ile

Lys

100

Lys

Phe

Ser

Ser

His

180

Glu

Leu

Glu

Ile

Phe

260

Glu

Phe

Gly

85

Ser

Asp

Ile

Ala

Vval

165

Leu

Ile

Ala

Lys

Ser
245

Asn

Phe

Met

Gly

Ser

Val

150

Ala

Arg

Ile

Lys

Ile

230

Glu

Asp

Thr

55 .

Asp

Thx

Thr

Gln

Ala

135

Lys

Asp

Glu

Gly

Glu

215

Asn

Glu

Pro

Ser

Glu Glu

Arg Asp

Lys Glu
105

Leu Ile
120

Asp Lys

Ala Val

Ile Asp

Asp Glu
185

Lys Tyr
200

Tyr Asp

Lys Ala

Glu Tyr

Leu Leu
265

Leu Leu
280

Lys

Glu

20

Phe

Gly

val

Leu

Lys

170

Lys

Ser

Asp

Gln

Gln
250

Trp

Glu His Lys His

295

39

Gly

75

Val

Leu

Gln

155

Lys

Ala

Asp

Glu

Ala

235

Glu

Ala

Val

Gly

60

Thr

Ile

Ser

Phe

Val

140

Glu

Clu

Phe

His

Gly

220

Leu

Phe

His

Pro

Leu
300

Leu

Asp

Ala

Gly

125

Lys

Ser

Leu

Ile
205

Lys

Asn

Ala
285

Lys

Thr

His

Leu

110

val

Thr

Ala

cGly

Asn

190

Gly

Glu

Lys

Lys
270

Lys

Ile

Leu

95

Gly

Gly

Arg

Gly

Thr

Ser

80

Gly

Gln

Phe

Ala

Glu

160

Glu

175"

Asp

Leu

Thr

His
255

val

Ala

Trp

Pro

Gly

240

Leu

Glu

Pro

Leu Tyr Val

PCT/US03/10308

o



Gln

305

Leu

Val

Lys

Asp

Leu

385

Lys

val

Ile

His

465

Lys

Ser

Val

WO 03/086277

Arg

Ser

Ala

Asp

370

Lys

Leu

Ser

Leu

450

Arg

Pro

Asp

Phe

Axg
530

Val

Phe

Arg

Leu

355

Ala

Glu

Leu

Leu

435

Glu

Ile

Leu

Lys

Val

515

Leu

Phe
Met
Glu
340
Thr
Glu
Gly
Arg
Glu
420
Ile
Leu
Asp
Gln
Glu
500

Glu

Thr

Ile

Arg

325

Ile

Lys

Lys

Pro

Phe

405

Asp

Phe

Glu

485

Glu

Arg

His

Met
310

Gly

Leu

Ala
390

Ala

Ala

Asn

470

Ile

Asp

Val

Arg

Asp

Leu

Gln

Ala

Gln

375

Glu

Ser

Val

Asp

Lys

455

Met

Ser

Ser

Lys

Leu
535

Asp Ala

Leu Asp

Asp Asn
345

Leu Gln
360

Arg Phe

Asp Phe

Thr His

Ala Arg
425

Thr Tyx
440

Lys Gly

Leu Ser

Lys Ala

Gln Lys
505

Thr Leu
520

Thr Asp

Gln
Ser
330

Lys

Met

Ala

Asn

410

Met

val

Ile

Asp
490
Ala

Leu

Thr

an

Val

315

Asn

Val

Leu

Gln

Asn

395

Asp

Lys

Ala

Glu

Leu

475

Leu

Gln

Gly

Pro

Phe Met

Agp Leu

Thr Ser

Glu Lys
365

Glu Phe
BBOI

Lys Glu

Ser Ser

Glu Gly

Ala Lys
445

Val Leu
460

Thr Glu

Asp Leu

Asp Glu

Glu aArg

525

Ala val
540

Pro

Pro

Ala

350

Leu

Gly

Gln

Gln

430

Asn

Leu

Phe

Gly

Gln

510

val

Val

Asn

Leu

335

Leu

Ala

Leu

Ile

Gln

415

Lys

Ser

Leu

Asp

Asp

495

Lys

Ser

Tyr
320

Asn

Arg

Lys

Val

Ala

400

Sex

Ala

Pro

Ser

Gly

480

Leu

Ala

Glu

PCT/US03/10308
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Gly Asp Asp
545

Gly Gln Ala Met Pro Glu

His Gly Leu Val Gln Lys

Ala Asp Trp Ile Glu Leu

595

Gly Ser Leu Glu Asn Pro

610
Leu Ser Lys
625
<210> 39
<211> 252
<212> DNA
<213>
<400> 39

Gln Met Thr

550

565

580

600

615

Leu Thr Ser His
630

Pasteurella multocida

gagttggtte agaatatatt gctcagtatg

aaattcatgg tgagatttat aggcataace

gagaaggceg gaatttaata ttaacgecac

caggacccga caacatgaca atggagctga

aatacgttgt

<210> 40

<211> 1008
<212> DNA
<213>

<400> 40
atgaaacaaa

tgtagcggeg
ceggttcaat
acgaatgatt
agtcaacaat
aatctcactt

aaagataacg

te

tcegttttaaa
gtggeggtag
caaatagtga
ctctteatga
ccteetttaa
ggacaggtta

ttacggtatt

Pasteurella multocida

aacaagctta
cgctggaaat
gccttettee
caaactttca
agcccctcta
teatgtttca

cactttcgta

Thr Gln Met Ala Lys

555

Val Lys Tyr Thr Phe

570

Val Ala Glu Ile Ala

585

Leu Leu Glu Gln Ala

Val Ala Phe Ile Lys

gcaatgtgag
gagggtacga
ataaaaataa

attttatcaa

ttgatgaccc
cgtgectgace
gctccaatea
atgtcttecte
gaacaagaaa
gaagtgdgaa

aaatataatt

41

PCT/US03/10308

Leu Phe Ala Ala Ala

Glu Leu Asn Pro Glu

Asp Glu Gln Gln Phe
590

Met Leu Ala Glu Arg

605

Arg Met Asn Thr Leu

620

tcttactata
tgatctattt
cccteatgat

cgcagaaaag

tetetteatt
gtgtagagga
aaaatcctac
atgacacatc
aaaaccaace
atgcgagtaa

ctcaatacaa

560
575

caaaatggta 60
aagctctcetg 120
ctttecceaa 180
actgataaaa 240

252
attagttgceca 60
aaaagcacaa 120
taataccget 180
caaagaaaat 240
tgcacaagaa 300
taatgtagat 360
tgatgatcca 420

55
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gtttttgata
aataaagagg
ggacaacctt
gatgcaataa
tttatatatt
ggcaatgtga
agaggacgtg
cacaaggaca

aattttatca

aaatattatg ggttattatt

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

41
335
PRT

<400> 41

Met Lys Gln
1

Leu Leu Val

Asp Arg Val
35

Ser Ser Ala
50

Leu His Asp

Ser Gln Gln
Pro Ala

Gln

Gly Asn Ala
115

aaacaaaaac
attattataa
cagcagatta
ataatgagaa
cegtattaag
ctecttacttt
atgatttgtt
atccccataa

acgcagaaaa

Ile Val

Ala
20

Cys

Glu Glu

Pro Ile

Lys Leu

Ser_ Ser
85

Glu Asn
100

Ser Asn

acaaagtaaa

acaatatecat tagttgacgg

PCT/US03/10308

aaaaaatgag

480

Leu

Ser

Lys

Lys

Ser

70

Phe

Leu

Asn

ctttacgtta
caaaaaagta
ccteaatgea
tgatgtaaat
ccgaaatggc
tcagetectea
actatccect
aactgataaa -

tgctgaaaaa

Pasteurella multocida

Lys Thr

Gly Gly

Ala Gln

40

Asn Pro

55

Met Ser

Lys Ala

Thr Trp

Val Asp
120

aaagacgett tattttatta

gaaaaaaatt atatttatge

ctaactgcaa cttattatca

cgagttggtt cagaatatat

aagatttatg gtgaaatcta

acaggacccg acaacatgge

Ser Leu Leu Met
10

Gly Gly Ser Ala
25
Pro Val Gln Sex

Thr Asn Thr Ala
60

Ser His Asp Thr
75

Pro Leu Glu Gln
90

Thr Gly Tyr His
105

Lys Asp Asn Val

42

ggagaaggac aaaacttaac

aaatacgttg ttggtgtagg

agtcaccaag cacaataa

Thr Leu

Gly Asn
30

Asn Ser

45

Thr Asn

Ser Lys

Glu Lys

Val Ser
110

Thxr Val

125

Ser

i5

Arg

Glu

Asp

Glu

Asn

95

Glu

Phe

tggaagttat
aattaaacca
agaagatggt
tectcagtat
cagatataat
tataacacca
aatggagectg

aaaagctgaa

Ser

Ala

Pro

Ser

Asn

80

Gln

540

600

660

720

780

840

800

260

1008

Val

Thr

i



Phe

145

Val
225

Gly

Gly

Ser

Ala

305

Lys

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

WO 03/086277

Val Lys Tyr Asn

130

Lys

Lys

Gly

Ala
210

Leu

Asn

Gln

Pro
290

Glu

Thr

Glu

Ser

Ile

195

Leu

Ser

Val

Asn
275

Thr

Lys

Gln

Asp

180

Asp

Asn

260

Leu

Gly

Thr

Tyr Tyr Gly

<220>

<221>

<222>

<223>

- 42
546
DNA
Pasteurella multocida

Ser

165

Gly

Ala

vVal

Leu

245

Arg

Pro

Asp

Leu
325

misc_feature

(428) .. (428)

Ser Gln Tyr
135

Lys Thr Ile
150

Tyr Asn Phe
Gln Pro Ser

Ile Lys Pro
200

Thr Tyr Tyx
215

Asn Arg Val
230

Thr Phe Arg

Gly Arg Asp

Ile Thr Pro
280

Asp Asn Met
295

Lys Lys Tyr
310

Leu Phe Ala

AorCorGor T

Asn

Ser

Ala

185

Gln

Gly

Asp

265

His

Ala

Val

Glu

Asp

Leu

Leu
170

Asp

Ala

Glu

Ser

Gly

250

Leu

Lys

Met

val

Lys
330

43

Asp
Val
155

Lys

Ile
Asp
Glu
235
Lys
Phe
Asp
Glu
Gly

315

Ser

Pro
140

Asp

Lys

Asn

Gly

220

Ile

Gln

Asn

Leu

300

val

His

Val Phe

Gly Lys

Ala Leu

Lys Val
190

Asn Glu
205

Phe Ile

Ile Pro

Tyr Gly

Leu Ser

270

Pro His

285

Asn Phe

Gly Lys

Gln Ala

Asp

Phe
175

Glu

Asn

Gln

Glu

255

Gly

Lys

Ile

Ala

Gln
335

Lys

Glu
160

Lys

‘Leu

Ser

240

Ile

Glu

Leu

Asn

Glu
320

PCT/US03/10308
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<220>
<221>
<222>
<223>

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

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

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

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

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

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

<400>

WO 03/086277

misc_feature
(470) .. (470)
A or C or G or

misc_feature
(497) .. (497)
A or Cor G or

misc feature
(499) .. (4929) ,

A or Coxr G or !

misc_feature
(504) ..(504)
Aor Cor G or

misc_feature
(507) .. (507)
A or Cor G or

misc_feature
(512) .. (512)
A or Cor G or

misc_feature
(519) .. (519)
A or C or G or

42

gcttggtatt
actgatcecea
aaagaaaaaa
aaattcacaa
aaattatttg
agaagttgag
tgcagcgaca

tatgggtnaa

tacagggaat
aagaacaatt
atgttagaac
tctecaagtea
tcgcagttag
catcctatgt
atgttaggga

cggaccattg

ccaacctaat
aattgettta
aacaacgtaa
caaataaacc
atggccaaga
tagatatggt
ttaaccgtgag

tagtatttaa

ccagttttta
gaaggttttt
tcotgetgat
attgegtgat
tgtcaatgag
tatgcaatat
cactttacgt

actagttttg

gacaggcttt
ttaatttgat
gcactaactg
tetgtgaaac
ctttatgaat
acacgtggaa
aagaaattaa

gttatagaan

PCT/US03/10308

taatgcaatt
tctgatggat
tatcagtgtt
aagcattgag
tagtattage
atcaaactcg

aaaagtacgg

ggcggactta .

60

120

180

240

300

360

420

480

7
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PCT/US03/10308

ggtecgeett tttaatuntne attncenttt cntttttena aacaatgatt tttacgecct

caaatg

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

43
1005
DNA

<400> 43

atgacagtgce
ggcatcactg
tctgaaatga
gctecatcate
atggcgaaag
ggctgeecag
gatttggtca
aagataagaa
gagcaatgtg
ggggaggctg
gccaatggcg
gatgcaataa
agettaatty
attttacage
gcacgtaaac
gecttttaatg
ttgattectga
<210>
<211>

<212>
<213>

44
334
PRT

<400> 44

ggatgggttc
accaaccatt
tgtcaacgaa
aagaagcagg
ctgcteaaat
ccaaaaaagt
aacaaattet
caggctggga
gtattcaage
aatatgacaa
atattactte
tgatcggacg
aaaaagactc
atatccaaga
acgttgettg
caattactga

tggataaaga

Pasteurella multocida

ttatcagett
tcggcgaate
tcegcaagte
aattaatgct
caatgtagaa
gaatcgtaaa
taataaagtt
taaagacaac
actgaccatc
tatcaaggcg
cgctgaaaaa
tggttcatta
gattgtttta
actgcatcaa
gtatttacag
tcccaaagaa

aaaaaatgtt

Pasteurella multocida

aaaaatcgea
tgecactecatt
tggcataccg
gtgcaaatag
tatggggcag
atggegggct
gtgaaatctg
cgaaattgtt
cacggacgaa
gtcaaagagc
gcaaagtatg
ggcaatccgt
gagccaagtt
ttttatggtyg
ggaatccaac
caattaattg

agaacaacaa

tttttettge
atggggcagg
aaaaatcgaa
ctggttgtga
aaattattga
ctgegetgtt
ttactgtacc
tagaaatcge
caaggagttg

aactttetat

ttecttgatta

ggctttteeg
taaacgagaa
tggagaaagg
ctaatcecgt
ctttagaagg

cgtaa

tcctatgget
tttaactttt
actgegettg
teccgatgag
tatcaatatg
acaatatcct
agtgacatta
taaaattgca
tatgtttgag
tecgattatt
taccaacgca

agttatggaa

.atgtaatgtg

atgtcgtatt
ttttagacag

tttttttaat

Met Thr Val Arg Ile Gly Ser Tyr Gln Leu Lys Asn Arg Ile Phe Leu

1

-

5

10

15

Ala Pro Met Ala Gly Ile Thr Asp Gln Pro Phe Arg Arg Ile Cys Thr
25

20

45

30

540

546

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1005
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His Tyr Gly Ala Gly Leu Thr Phe Ser Glu Met Met Ser Thr Asn Pro
35 40 45

Gln Val Trp His Thr Glu Lys Ser Lys Leu Arg Leu Ala His His @ln
50 55 60

Glu Ala Gly Ile Asn Ala Val Gln Ile Ala Gly Cys Asp Pro Asp Glu
65 70 75 80

Met Ala Lys Ala Ala Gln Ile Asn Val Glu Tyr Gly Ala Glu Ile Ile
85 90 95

Asp Ile Asn Met Gly Cys Pro Ala Lys Lys Val Asn Arg Lys Met Ala
100 105 110

Gly Ser Ala Leu Leu Gln Tyr Pro Asp Leu Val Lys Gln Ile Leu Asn
115 120 125

Lys Val Val Lys Ser Val Thr Val Pro Val Thr Leu Lys Ile Arg Thr
.130 135 140

Gly Trp Asp Lys Asp Asn Arg Asn Cys Leu Glu Ile Ala Lys Ile Ala
145 150 155 160

Glu Gln Cys Gly Ile Gln Ala Leu Thr Ile His Gly Arg Thr Arg Ser
165 170 175

Cys Met Phe Glu Gly Glu Ala Glu Tyr Asp Asn Ile Lys Ala Val Lys
180 185 190

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

Glu Lys Ala Lys Tyr Val Leu Asp Tyr Thr Asn Ala Asp Ala Ile Met
210 215 220

Ile Gly Arg Gly Ser Leu Gly Asn Pro Trp Leu Phe Arg Val Met Glu
225 230 235 240

Ser Leu Ile Glu Lys Asp Ser Ile Val Leu Glu Pro Ser Leu Asn Glu
245 250 255

Lys Cys Asn Val Ile Leu Gln His Ile Gln Glu Leu His Gln Phe Tyx
260 265 270

Gly Val Glu Lys Gly Cys Arg Tle Ala Arg Lys His Val Ala Trp Tyr

46
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275

280

Leu Gln Gly Ile @ln Pro Asn Pro Val Phe Arg

290

295

Ile Thr Asp Pro Lys Glu Gln Leu Ile Ala Leu
310

305

315

Leu Ile Leu Met Asp Lys Glu Lys Asn Val Arg

<210> 45
<211l> 43
<212> DNA
<213>

<400> 45

325

Pasteurella multocida

gcaaaatttt tggggatggt ctgatcctaa

<210> 46
<211>

<213>

<400> 46
atgaaaaagg

tttcaatgtt
gaaattggee
tctttacttt
cataagcacg
ctegatttga
attcaaatat
gataagccag
cacaccgtac
tttaataaat
aaaacatcac
ctgaatgaac
caccaagaag
actgttacgce
‘caaaaattag

aaagtcgatg

1869
<212> DNA
Pasteurella multocida

ttattatcat
atgggatgaa
atgtacttaa
ctaataagaa
ctaaaacgaa
tgctegegaa
tagattattg
aaaatttatt
aagaaaaatt
ataaagatcg
tgtctgaaat
cttetcetaaa
aatgtccact
aggtatatga
taaatgatge

taaatcaata

tggacataaa
tcececegett
taaagtatta
aagcaaaata
cacaatacaa
tatcgagcaa
ggctaacctt
ccaatatcat
tgaagagtgg
tagtgtatta
ttataaacat
taaagagatg
gtctaacttt
agaattacag
cgattttget

tcaacatgaa

330

tgcaattcaa

cagtctaact
ccatcaaaac
ccaagtettg
aaaaaaggga
acgacttcga
aatttttggg
gacccaaaca
agcttagaag
caaacctaca
ctgaatacac
atttctgeac
gaaattattg
attgttagee
togeatgetg
cteettgeat

aaagaattag

47

PCT/US03/10308
285

Gln Ala Phe Asn Ala
300
Glu Gly Phe Phe Asn

320
Thr Thr Thr
ata 43
atcaagatgt tgaaaaggtt 60
gtgaaaaaat gtcccccate 120
agcacacacce taaaaatgta 180
attcagccaa aaataaatct 240
gcatetggga taacttatct 300
gatggtetga tcectaatgea 360
ttcatttegt ctttgtttat 420
aggctctcaa attagataaa 480
atgaaaaaat cctaacttac 540

:

aacaactcca aaatacgaaa 600
ctgatgeatt agtcaaaaaa 660
aagtaaacca agatttatct 720
aaattataaa aaattctcct 780
atctgectta tatttcagaa 840
ggaaagatat gattcaaaaa 9200
aacttagcac aataaaagaa 960

ﬁ‘é
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cgtcaattag aggtcacaga gagatatcaa ttgacggaac aaaaactgtc agaaacacaa 1020
aaagaaatcg aacaaattaa agatgaaaat agaaaagtaa aatctgaaaa agcaaaactce 1080
actgcatctg ttcaatcaac gagcaaaata cttéctgaga aagaaaaaga gatttcttge 1140
ataaaaagtg aaaatacaaa gattaaagaa gaaaaaatta aaattgatga agcataccac 1200
ttaaccaaga aaaccttgte ggataaagaa aamagccctca aaacgceatca agatgaaatt 1260
gaagcgcetca agataatttt taatgaaaat atttcecgtac aagaagatat gcaagaaaaa 1320
tttcaggaag ccaataaaag aaaacaagaa cttgaacaag agctaaaage catatcggat 1380
aagaaagcat tattagaaac agaaaacage caaaaaaccc aagtatctga gtetttagaa 1440
aatgaaaata aagtgttatt agctcaactc caactcattc aagaagaatt agaaaaactt 1500
tatattgaca atcaagtatt aaaagctaaa ccacgccttt acggtgcage tgatcgecata 1560
aaaaaccaat taacttatcg actaggttac aaaatacaaa gacatggaag aagtctattt 1620
ggteteattt ttettcottt catcttattt ttcacctate tgggctttaa aagagagatg 1680
aaaaagtacg agtggaatac gctcccacca attcatgaat atgaagatge gcatgaagece 1740
aatcgcatta aaagccattt atcttataaa ttgggegtce tetttttgea agaaatcaac 1800

aatccgttta agtggecttac tetceccttat aaactgatta aagaaggtaa acgattcaag 1860

caaggttaa | 1869
<210> 47

<21l> 622

<212> PRT

<213> Pasteurella multocida

<400> 47

Met Lys Lys Val Ile Ile Ile Gly His Lys Gln Ser Asn Tyr Gln Asp
1 5 10 15

Val Glu Lys Val Phe Gln Cys Tyr Gly Met Asn Pro Pro Leu Pro Ser
20 25 30

Lys Arg Glu Lys Met Ser Pro Ile Glu Ile Gly His Val Leu Asn Lys
35 40 45

Val Leu Pro Ser Leu Glu His Thr Pro Lys Asn Val Ser Leu Leu Ser
50 55 60

Asn Lys Lys Ser Lys Ile Lys Lys Gly Asn Ser Ala Lys Asn Lys Ser
65 70 75 80

48



His

Asp

Trp

Asn

145

Ile

Thr

Lys

Serxr

225

His

Lys

Phe .

Asn
305

WO 03/086277

Lys His BAla

Asn

Gly

Teu

130

Leu

Leu

Gln

His

210

Leu

Gln

Asn

Asp

Ala

290

Gln

Gln

Leu

Trp

115

Asp

Phe

Val

Gln

195

Ile

Asn

Glu

Ser

Leu

275

Leu

Leu

Ser

100

Sexr

Pro

Gln

Gln

180

Leu

Ser

Lys

Glu

Pro

260

Pro

Leu

Gln

Glu

Lys

85

Leu

Asp

Asn

Glu

165

Phe

Gln

Ala

Glu

Cys

245

Thr

Ala

His

val

Thr

Asp

Pro

Ile

His

150

Lys

Agn

Pro

Met

230

Pro

val

Ile

Glu
310

Asn

Leu

Asn

His

135

Ser

Phe

Lys

Asp

215

Glu

Leu

Thr

Sex

Lys
295

Lys

Glu

Thr Ile

Met Leu
105

BAla Ile
120

Phe Val

Leu Glu

Glu ¢lu

185

Lys Lys
200

Ala Leu

Ile Ile

Ser Asn

Gln val
265

Glu Gln
280

Asp Met

Glu Leu

Arg Tyr

Gln
90

Ala
Gln

Phe

Glu

170

val
Glu
Phe
25.0
Lys
Ile
Glu

Gln

49

Asn

Ile

Val

Ala

155

Gln

Axg

Ser

Lys

Val

235

Ile

Glu

Leu

Gln

Leu

315

Leu

Ile

Leu

140

Leu

Thr

Ser

Leu

Lys

220

Asn

Val

Glu

val

Lys

300

Ser

Ser

Glu

Asp

125

Lys

vVal

Ser

205

Leu

Gln

Ser

Leu

Asn

285

Lys

Thr

Glu

Ser

Gln

110

Lys

Leu

Leu

190

Glu

Asn

Asp

Gln

Gln

270

Asp

val

Ile

Gln

Ile
95

Asn

Txp

Pro

Asp

Glu

175

Leu

Ile

Glu

Leu

Ile

255

Ser

Ala

Asp

Lys

Lys

Phe’

Ala

Glu

Lys

160

Lys

Asn

Pro

Sex

240

Ile

His

Asp

Val

Glu

320

Leu

PCT/US03/10308

2AD



Ser

Val

Lys

Asn

385

Leu

Gln

Val

Gln

Leu

465

Leu

Leu

Gly

545

Lys

WO 03/086277

Glu
Lys
Ile
370

Thr

Asp

Gln

Glu

450

Glu

Glu

Glu

530

Pro

Lys

Thr

Ser

355

Leu

Lys

Lys

Glu

Glu

435

Leu

Asn

Lys

Gly

515

Lys

Phe

Tyr

Gln

340

Glu

Ser

Ile

Lys

Ile

420

Asp

Glu

Glu

Lys

Leu

500

Ala

Ile

Ile

Glu

325

Lys

Lys

Glu

Lys

405

Glu

Met

Gln

Asn

Val

485

Ala

Gln

Leu

Trp
565

Glu

Ala

Lys

Glu

390

Leu

Ala

Gln

Glu

Ser

470

Leu

Ile

Asp

Arg

Phe

550

Asn

Ile

Lys

Glu

375

Glu

Ser

Leu

Glu

Leu

455

Gln

Asp

Axg

His

535

Phe

Glu

Leu

360

Lys

Lys

Asp

Lys

Lys

440

Lys

Lys

Ala

Asn

Ile

520

Gly

Leu

330

Gln Ile
345

Thr Ala

Glu Ile

Ile Lys

Lys Glu
410

Ile Ile
425

Phe Gln

Ala Ile

Gln Leu
490

Gln Val
505

Lys Asn

Arg Ser

Pro Pro
570

50

Lys Asp Glu

Sexr

Ser

Ile

395

Lys

Phe

Glu

Ser

Val

475

Gln

Leu

Gln

Leu

Gly

555

Ile

Val

Ala

Asn

Ala

Asp

460

Ser

Leu

Lys

Leu

Phe

540

Phe

His

365

Ile

Glu

Leu

Glu

Asn

445

Lys

Glu

Ile

Ala

525

Gly

Asn

350

Ser

Lys

Ala

Lys

430

Lys

Lys

Ser

Gln

Lys

510

Leu

335

Arg

Thr

Ser

Thr

415

Ile

Arg

Ala

Leu

Glu

495

Pro

Ile

Lys Arg Glu

Glu Tyr Glu

575

Lys

Serx

Glu

His

400

His

Ser

Lys

Leu

Glu

480

Glu

Arg

Leu

Phe

Met

560

Asp

PCT/US03/10308
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Ala His Glu Ala Asn Arg Ile Lys Ser His Leu
585

580

Val Leu Phe Leu Gln Glu Ile Asn Asn Pro Phe

595

600

Pro Tyr Lys Leu Ile Lys Glu Gly Lys Arg Phe

610

<210> 48

<211> 279
<212> DNA
<213>

<400> 48
accgettect

aaatgatgat
ttttattgee
ttgaaacatt
tgtetgtttg
<210> 49
<211>

<212>
<213>»

DNAa

<400> 49
atgaaaaaat

agtgggetac
acggaaatca
gaagaacaaa
aatgagaaag
atcattgaat
tcacttttag
aataaaacca
cttttgcaag
cacaacaaac
gatttcacta

actgaaagca

gagctacgee
tacttaacce
cagcaacttg
tagatttgayg

teggtggegt

1983

ggttgaaaca
tttgtetgtt
atttcgeact
ttaatatcct
tcgaacgtta
tagacgaaaa
aacaaatate
tttcteaaat
aaatgagctg
aaaaaatcga
cttatgaaga

atgtcattcyg

615

Pasteurella multocida

aaattctcac
attttaatcg
ctttegttaa
cactggetta

cgggetttat

Pasteurella multocida

tttagatttg
tgteggtgge
cgataaagat
ccatcatgcee
caaccatgca
tttagatgag
acaaaatatc
caactggtt;
gcaacaatct
acaattaaaa
gcaaattate

actacacaat

tgccttacca
cagccaagaa
cgcattggaa
caactgtett

acttggcac

agcactggct
gtegggettt
tttcctaaag
tttatccatt
aagcaacagc
gatttgatgg
acaggtacgce
cataatgatt
actctggeta
aaactacaac
acggaattac

tatttgaget

51

PCT/US03/10308
Ser Tyr Lys Leu Gly
590
Lys Trp Leu Thr Leu
605

Lys Gln Gly
620
gtatccgcag aacaagcaga 60
ttacttaatt ggcaacattt 120
aatcaagaat gaaaaaatgg 180
ttctgatcag tgggctactt 240

279
tacaactgte ttttctgatce 60
atacttggeca gcaacaacgc 120
tgcaagetge gtttcaaaca 180
tggtcaatgt caaaaacacc 240
tttegacgtt aamaagaactg 300
cattattaca acaacaagcc 360
ttacgttaaa cgatgaactg 420
ttcacaatga attcaccgeca 480
acaatattgt tcaacagcca 540
aagaattatt gttagtttac 600
gcacccagat aacagagcca 660
atttatcegtt attaattact 720

Al
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aaccgaatte agttgettgg tettcattee tecacgtcaa ccattaaaca aattttdgat 780
gaactgatta actttggett aaacccacaa gcactccoceeg ccctatttge aatccegtace 840
gaactgaacc aacaacgaga acagctgatt caacaaagtg ataagatatt cgaggecattt 900
cgcgagcecaaa tcagtactca aattggtaac agtaaacaac aattacattt actgecataat 960
attgtcgaaa aaagtactac attcaacgge gcattaattt tattggtgat getatttgeg 1020
ggaatttttg tecateggtat taacttcttt tatattegtt tacgtotctt aaaacgtttt 1080
caacaactta accacgcecgt agttcaatta accaatggcg agcccaacgt caaaatcgcece 1140
atttatggeca atgatgaatt agggeggatt gctaaattat tgegettatt tetgttegaa 1200
atgaatcaca aaacagaaga gttaaaatcg cgtaatcaag ttctettaga ggaaatcgaa 1260
caccgtattg aagtacaaac cgcattagaa aatgceccaaa atgaactaac ccaagecgea 1320
aaactggetg ctgtocggtaa aaccttgact tcecgattagec atgaaattac acaaccactt 1380
aatgccatga acgettattt gtttagtgeg aaaaaagecg tgagtaaaca aaacagtgag 1440
gcagcacttg aatacttaaa taaaatcaat catttagttg aacgecacgge getgattgte 1500
aaacgcttac ggcaattcte acgccaaggg agcggcaaaa tacaagetgt caatttaatg 1560
gattgtattc aaagcgegtg ggaattattg gaatcacaac ataaaccgcg tcaaagtcag 1620
ctcatcacge cecacagattt accactegta ttaggtgaag atgtccttat cgaacaagtg 1680
tttgtcaatc tcttectcaa tgctttagaa gccattgaac acacaccgec ccaaattcat 1740
attgacgttg acagcgataa tgcgga;gac ctctgtttat ggatcaccga caatggtcaa 1800
ggttggccet taactgacaa gttattgcaa cctttttcga geagtaaatc gatcaattta 1860
ggtttaggac tgtecattag tcaatccate atggagcaat gtcaaggatc attgaccatt 1920
gcetectacte tcacccataa tgecattagtg atattaaaat ttaaggtgge tcaacatgtt 1980

taa 1983

<210> 50

<211> 660

<212> PRT

<213> Pasteurella multocida !

<400> 50

Met Lys Lys Trp Leu Lys His Leu Asp Leu Ser Thr Gly Leu Gln Leu
1 5 10 15

Ser Phe Leu Ile Ser Gly Leu Leu Cys Leu Phe Val Gly Gly Val Gly
20 25 30

Leu Tyr Thr Trp Gln Gln Gln Arg Thr Glu Ile Asn Phe Ala Leu Asp

52



Lys

Asn

65

Leu

Met

Ser

145

Leu

val

Gln

Ile

Val

225

Gln

Pro

WO 03/086277

Asp

50

Ile

Glu

Lys

Ala

Ile

130

Gln

Leu

Gln

Gln

Ile

210

Ile

Arg

Ile

Ala

35

Phe

Leu

Lys

Glu

Leu

115

Ile

Gln

Gln

Glu

195

Arg

Ile

Leu

Leu
275

Pro

His

val

Leu

100

Leu

Gly

Asn

Glu

Pro

180

Leu

Glu

Leu

Gln

Asp

260

Phe

Lys

His

Glu

85

Ile

Gln

Trp

Met

165

Leu

Leu

His

Leu

245

Glu

Ala

vVal
Ala

70

Arg

Ile

Gln

Ser

Asn

Asn
230

Leu

Leu

Gln
55

Phe

Tyr

Glu

Gln

135

His

Trp

Lys

Val

215

Gly

Ile

40

Ala

Ile

Asn

Leu

Ala

120

Leu

Asn

Gln

Gln

200

Gln

Leu

Leu

Ile Arg Thr

280

Ala

His

His

Asp

105

Ser

Gln

Lys

185

Ile

Ser

His

Phe

265

Glu

Phe

Ala

S0

Glu

Leu

Asp

Phe

Ser

170

Ile

Phe

Ser
250

Gly.

Leu

33

Gln

val

75

Lys

Leu

Glu

alu

Glu

Leu

235

Sexr

Leu

Thr

60

Asn

Gln

Leu

Glu

Leu

140

Asn

Leu

Gln

Pro

220

Ser

Thr

Asn

Gln

45

Glu

val

Gln

Asp

Gln

125

Asn

Glu

Ala

Leu

205

Leu

Ser

Pro

Gln
285

Glu

Lys

Leu

Glu

110

Ile

Lys

Phe

Asn

Lys

190

Glu

Glu

Leu

Gln
270

Arg

Gln

Asn

Ser

95

Asp

Sex

Asn

175

Lys

Glu

Ser

Ile

Ile
255

Ala

Glu

Ile

Thr

80

Thr

Leu

Gln

Ile

Ala

160

Ile

Leu

Gln

Asn

Thr
240

Lys

Leu

Gln

PCT/US03/10308
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Leu

Ser

305

Ile

Met

Gln

385

Met

Glu

Gln

Leu

Ala
465

Lys

WO 03/086277

Ile

290

val

Leu

Leu

Leu

370

Glu

Asn

Glu

Asn

450

Ala

Leu

Ile

Gln

Gln

Glu

Phe

355

Thr

Leu

His

Ile

Glu

435

Ser

Leu

Leu

Ile

Gln
515

Gln

Ile

Lys

Ala
340

Gly
Lys
Glu
420
Leu
Ile
Phe
AGlu
Val

500

Ala

Ser

Gly

Serx

325

Gly

Leu

Gly

Arg

Thr

405

His

Ser

Serx

485

Lys

Val

Asp Lys
295

Asn Ser
310

Thr Thr
Ile Phe
Lys Arg
Glu Pro

378

Ile Ala
390

Glu Glu
Arg Ile
Gln Ala
His Glu

455

Ala Lys
470

Arg Leu

Asn Leu

Ile

Lys

Phe

val

Phe

360

Lys

Leu

Glu

Ala

440

Ile

Lys

Lys

Arg

Met
520

Phe

Gln

Asn

Ile

345

Gln

Val

Leu

Lys

Val

425

Lys

Ile

Gln
505

Asp

Glu

¢ln

Gly

330

Gly

Gln

Lys

Leu

Ser

410

Gln

Leu

Gln

Val

Asn

490

Phe

cys

54

Ala

Leu

315

Ala

Ile

Leu

Ile

Axg
395

Ala

Pro

Ser

475

His

Ser

Ile

Phe

300

His

Leu

Asn

Asn

Ala

380

Leu

Asn

Ala

Ala

Leu
460

Lys

Leu

Arg

Gln

Arg Glu

Leu Leu

Ile Leu

Phe Phe
350

His Ala
365

Ile Tyx

Phe Leu

Gln Val

Leu Glu
430

Val Gly
445

Asn Ala

Gln Asn

Val Glu

Gln Gly

510

Ser Ala
525

Gln Ile

His Asn
320

Leu Val
335

Tyr Ile

Val val
Gly Asn

Phe Glu
400

Leu Leu
415

Asn Ala
Lys Thr
Met Asn
Ser Glu

480

Arg Thr
495

Ser Gly

Trp Glu

PCT/US03/10308
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Leu Leu Glu

530

Thr Asp Leu

545

Phe Val

Asn

Pro Gln Ile

Leu Trp

Ile
595

Leu Gln Pro

610

Ser lle Ser

625

Ala Ser Thr

Ala Gln His

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

<400>

atagaaatgg tttatttcca aatttcctea

51
23
DNA

Ser

Pro

Leu

Hisg

580

Thr

Phe

Gln

Leu

val
660

Gln

Leu

Phe

565

Ile

Asp

Ser

Serx

Thr
645

His

Vval

550

Leu

Asn

Ser

Ile
630

His

Lys

535

Leu

Asn

val

Gly

Ser

615

Met

Asn

Pro

Gly

Ala

Asp

Gln

600

Lys

Glu

Ala

Pasteurella multocida

51

Arg Gln Ser

Glu Asp Val
555 .

Leu Glu aAla
570

Ser Asp Asn
585

Gly Trp Pro

Ser Ile Asn

Gln Cys Gln
635

Leu Val Ile
650

gttgccacta aattacagta gctgttttgt get

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

<400>

atgacacaac aagcgatctt tgeceggegge
caaattaaag gcgttgaaaa agcgacttea
acttacaaag aagtatgtac cggtgaaacg

gatgcgacag tgattagtta tgaaaaatta

52
525
DNA

Pasteurella multocida

52

Gln

540

Leu

Ile

Ala

Leu

Leu

620

Gly

Leu

Leu Ile

Ile Glu

Glu His

Glu Asp
590

Thr Asp

605

Gly Leu

Ser Leu

Lys Phe

Thr

Gln

575

Leu

Lys

Gly

Thr

Lys
655

Pro

Val
560

Pro

Leu

Leu

Ile

640

Val

PCT/US03/10308

aatttcacct tggettttaa gaattttgge 60

93

tgtttttggt gegttgagge agtatttaat 60

ggttatatta acgggacgac tgaaaatcca 120

ggtcatgcegyg aagcggtaaa agtggaatte 180

ttagacatet tettttetat ccataatcca 240

55

apP
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acccaattaa atcaccaggg cgaagatgtg ggaacgcaat atcgcacagg gatttactat 300
ttaaatgatg aacaagaaca gctggcaaat aagaaaattg cagaattaca accgcacttt 360

gccgaaaaaa ttgtcactga agtgctgcca geoacaaactt tttatcccge agaagattat 420

caccaaggct atttattgea gaacccacaa aacagctact gtaatttagt ggcaacgeca 480
aaattcttaa aagccaaggt gaaatttgag gaaatttgga agtaa 525
<210> 53

<211> 174

<212> PRT

<213> Pasteurella multocida

<400> 53

Met Thr Gln Gln Ala Ile Phe Ala Gly Gly Cys Phe Trp Cys Val Glu
1 5 10 15

Ala Val Phe Asn @ln Ile Lys Gly Val Glu Lys Ala Thr Ser Gly Tyxr
20 25 30

Ile Asn Gly Thr Thr Glu Asn Pro Thr Tyr Lys Glu Val Cys Thr Gly
35 40 45

Glu Thr Gly His Ala Glu Ala Val Lys Val Glu Phe Asp Ala Thr Val

Ile Ser Tyr Glu Lys Leu Leu Asp Ile Phe Phe Ser Ile His Asn Pro
65 70 75 80

Thr Gln Leu Asn His Gln Gly Glu Asp Val Gly Thr Gln Tyr Arg Thr
85 90 95

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

Tle Ala Glu Leu Gln Pro His Phe Ala Glu Lys Ile Val Thr Glu Val
115 120 125

Leu Pro Ala Gln Thr Phe Tyr Pro Ala Glu Asp Tyr His Gln Gly Tyr
130 135 140

Leu Leu Gln Asn Pro Gln Asn Ser Tyr Cys Asn Leu Val Ala Thr Pro
145 150 155 160

Lys Phe Leu Lys Ala Lys Val Lys Phe Glu Glu Ile Trp Lys
165 170

56



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

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

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

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

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

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

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

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

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

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

WO 03/086277

54

772

DNA

Pasteurella multocida

misc_feature
(537)..(537)
AorCor Gor T

wisc feature
(540) ..(540)
AorCor Gor T

misc_feature
(545) .. (545)
AorCor Goxr T

misc_feature
(581)..(581)
AorCor Gor T

misc_feature
(613)..(614)
AorCorGor T

misc_feature
(665)..(665)
AorCor Goxr T

misc_feature
(668) .. (668)
AorCor Gor T

qﬁsq_feature
685) .. (686)
AorCor Gor T

misc _feature
(700) .. (704)
AorCor Gor T

57

PCT/US03/10308



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

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

<2205

<221>
<222>
<223>

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

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

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

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

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

<400>

WO 03/086277

misc_feature
(721) .. (723)
Aor Cor G oxr

misc_feature
(732)..(732)
A or Cor G or

misc_feature
(734) .. (734)
Aor Cor G or

misc_feature
(737) ..(738)
Aoxr C or G or

misc_feature
(748) .. (748)
Aor Cor @G or

misc_feature
(752) .. (752)
Aor Cor G or

misc_feature
(755) .. (755)
Aor Cor G or

misc_feature
(770) ..(772)
A or C or G or

54

gcataggtat catttgettg

ggcaaaagaa taagttactt

caatttagct tgttttaaga

atcggetact gtttttaget

gcttaacatt tcaatatcat

gccaaaatgt tgaattgeac

acataaaatg
ttgcgacacg
aatactcaat
gatgatgtge
tcaagccatce

aagcgatace

actacagget
catecgcaaaa
gecatgttet
attccccatt
accaaatgcc

cgtagetttt

5R

aaagcacagg
gtaaaataaa
ttgatcggta
gcaacaccea
atcacatttt

gagatttttt

PCT/US03/10308
atattaaaag 60
tttagtcaat 120
aggtgacatg 180
ctecctgecgt 240
ccattgcaaa 300
catcaaataa 360

20\



WO 03/086277

atcaaccgag
gacaaattga
taaaatagtce
gatcengttat
ttgatcacaa
tactnatntg
nnnccegteat
<210> 55

<211> 687
<212> DNA

<213>

<400> 655
atgcggggat

ggattatgta
aaggaattaa
gatcgcatgg
aaattccaac
tatcatgcaa
catcgtttac
gcgeattgge
acgcaacgtg
catccaaaaa
acaggtgcaa
caagtttggg
<210> 56

<21l1l> 228
<212> PRT

<213>

<400> 56

Met Arg Gly Phe Gly Phe Cys Cys Val
1 5

tatttatgee
tettgegtag
tttatctaca
cgctgaaact
aannacgaac
acatcatgta

cngncannca

ttggtttttg
gtcgctgtaa
cacgagatgce
tgatcegttgy
atgcettett
gacgtactca
gtcattggca
taaagatace
gtttaagtge
gtcaaacgca
cgttgaatga

gattagcaaa

agegtaccga
catcataaaa
tgataatgcc
geggtatetg
totggatttt
cacaunncatg

gacatcantc

Pasteurella multocida

ttgtgtteac
toagcaaatc
actacgttgt
tcactatgte
tttagaccgt
tggacttatt
aqgtggttac
ctgcgatcat
aacggaacga
tcgeotatcaa
gttggcacte

aacgtaa

Pasteurella multocida

ttgtaatcet
ageccagtate
cttttagegg
toggtgacac
gcttagataa
tcgtgececatn

cnacntgecta

tgecagcaac
agacgttttg
gggcéttgtt
gatcccttat
actttagcac
tggccagaag
aatcaatctg
gattttctac
agaaaaaatt
tctgttgcat

ttattaaaaa

10

ttecagtacac
tgaaaaacat
atccaatgca
ntgegeataa
ggatctecga
nnnnacttag

ttaggataan

cgttageccat
cttattgtgg
tacaacataa
cttgtttaat
gecectgetatt
tacttttgee
cgttgattge
agcgtattaa
tacgccacge
taattgatga

aagcaggtgt

PCT/US03/10308
cagaatcttg 420
catgactgtt 480
tcacganctn 540
caatctgatg 600
tggetatceta 660
céaagtgcag 720
nn 772
tgcacatcat 60
ccattgtggt 120
agccagttgg 180
tecacegtttt 240
attagecgcetce 300
ggtgccttta 360
aaactatctt 420
acatactcat 480
atttcgtett 540
tgtaattaca 600
tgagecatatt 660

687

His Cys Gln Gln Pro Leu Ala

15

Ile Ala His His Gly Leu Cys Ser Arg Cys Asn Gln Gln Ile Arg Arg
25

20

59

30

250



Phe

Ile
65

Lys

Leu

Glu

GCly

Lys
145

Ala

Leu
225

WO 03/086277

Ala Tyr Cys Gly His Cys Gly Lys Glu Leu Thr Arg Asp Ala

35 40 45

Cys Gly His Cys Leu Gln His Lys Ala Ser Trp Asp
50 55 60

Val Gly His Tyr Val Asp Pro Leu Ser Cys Leu Ile
70 75

Phe Gln His Ala Phe Phe Leu Asp Arg Thr Leu ala
85 20

Leu Ala Leu Tyr His Ala Arg Arg Thr His Gly Leu
100 105

Val Leu L.eu Pro Val Pro Leu His Arg Leu Arg His
115 120 125

Tyr Asn Gln Ser Ala Leu Ile Ala Asn Tyr Leu Ala
130 135 140

Ile Pro Cys Asp His Asp Phe Leu Gln Arg Ile Lys
150 155

Gln Arg Gly Leu Ser Ala Thr Glu Arg Arg Lys Asn
165 170

Phe Arg Leu His Pro Lys Ser Gln Thr His Arg Tyr
180 185

Leu Ile Asp Asp Val Ile Thr Thr Gly Ala Thr Leu
195 200 205

Arg

His

Ile
110

His

His

Leu

Gln

190

Asn

Leu Leu Leu Lys Lys Ala Gly Val Glu His Ile Gln Val

210 215 220

Ala Lys Thr

<210> 57

<211l> 700

<212> DNA

<213> Pasteurella multocida

<220>

<221> misc feature
<222> (498)..(498)
<223> Aor Cor Gor T

60

Met

Axg

Leu
95

Trp

Gln

Trp

Arg
175

Ser

Glu

Txp

Leu

val

Phe

80

Leu

Pro

Arg

Leu

His

160

His

val

Leu

Gly

PCT/US03/10308



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

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

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

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

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

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

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

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

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

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

WO 03/086277

misc_feature
(540) .. (540)
A or C oxr G or

misc_feature
(562) .. (562)
A or Cor G or

misc_feature
{565) .. (565)
Aor Cor G oxr

misc_feature
(572) .. (573}
A or C or G or

migc_feature
(577)..(577)
A or Cor G or

misc_feature
(584) .. (584)
A or Cor G or

misc_feature
{587) ..(588)
Aor Cor G or

misc_feature
(591) ..(592)
A or C or'G or

misc_feature
(594) .. (595)
Aox Cor G or

misc feature
(599) .. (599)
Aor Cor G or

61

PCT/US03/10308

s



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

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

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

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

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

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

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

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

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

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

WO 03/086277

misc_feature
{(604) .. (604)
A or C or G or

migc feature
(619) .. (619)
A or Cor G or

misc_feature
(623)..(623)
A or Cor Gox

misc_feature
(625) .. (625)
Aor Cor G or

misc_feature
(627)..(627)
A or C or @ or

misc_feature
(633)..(633)
A or Cor G or

misc_feature
(638) .. (638)
A or C or G or

misc_feature
(644) .. (645)
A or Cor G or

misc feature
(653)..(653)
A or Cor G or

misc_feature
(657) .. (657)
A or C or @ or

H

62

PCT/US03/10308

%;;Z)



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

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

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

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

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

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

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

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

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

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

<220>

WO 03/086277

misc_feature
(661)..(661)
A or Cor G or

misc_feature
(664) .. (664)
A or Cor G or

misc_feature
(666) ..(666)
Aor Cor @ or

misc_feature
(671) .. (671)
A or Cor G or

misc feature
(673)..(674)
Aor Cor G or

misc feature

.(678)..(678)

A or Cor G or

misc._feature
(682)..{682)
Aor C or G or

misc_feature
(686) .. (687)
A oxr Cor G or

misc_feature
(694) .. (694)
A or Cor G or

misc_feature
{696)..(697)
A or Cor G or

63
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<221>
<222>
<223>

<400> 57

tgccgaccac
gtatttatta
tcctagagaa
ttgggtggca
aggctattat
agggcacatt
tggtgctatt
gattttectte
tttetatgtg
tcgattatcy
atanactgaa
natnenegtt
<210>
<211>

<212>
<213>

58
606

<400> 58
atgagcctat

gcaattttat
cceggtgeaa
tttgatatge
tttgaattag
aaatttaaag
ggtgtegety
tcgetecagtg
gagtttactt
attcagegtt

gattaa

<210> 59

DNA
Pasteurella multocida

misc_feature
(699) .. (700)
A or Cor G oxr

tccaaaggac
ggatctgttt
agtggttcote
ttgagtgtac
cttggtttga
tteccaatet
gcgecgattt
gtgagtggtt
tggtggtnta
ccatcatgac
aacaaaaang

nanntatnga

ttgcgatttt
tgtgtegttt
ccaatgtett
ttaaaggtat
ggatggtggce
geggaaaagg
gcagtatget
cggtgatgac
tecetgtege

tgtggcgtgg

aaaaaatgag
ctagtgcaat
ataatccegg
tectgtttga
cteattttga
tctttaaatt
catggggtgt
attetteget
agcccgagtt
anatncagcg
atnantnagc

cntatnngat

ctatctgtte
ageggggttg
gegtattggt
gttacctgtt
attaggtget
ggtggcaacg
aggcacttgg
cgcgettetg
tttagtgtgt

gcaagaagac

cctatttgeg
tttattgtgt
tgcaaccaat
tatgctcaaa
gttagggatg
taaaggegga
cgcaggcagt
cagtgcagtg
tactttecet
tnngtgngtg
tanttacnaa

ggcntnncnn

ctggcgtatt
cctgatccaa
gggegttggg
tggttagget
tgtttagggc
gcatttggtg
ttattgattt
gtacetttet
tgcttgttga

aaagtgtgga

attttetate
cgtttagegg
gtattgegta
ggtatgttac
gtggeattag
aaaggggtag
atgctgggca
atgaccgege
gtegettagt
ggcnagnnga

aaanngacag

tattaggate
gagaaagtgg
tggcattgag
attatcttgg
acatttttce
ctattgcgce
tcttegtgag
atgtgtggtg
tttatcgeca

ataaactgaa

PCT/US03/10308
tgttectgge 60
ggttgectga 120
ttggtgggcg 180
ctgtttggtt 240
gtgcttgttt 300
caacggcatt 360
cttggttatt 420
ttctggtace 480
gtgttgettn 540
nnanngtgna 600
acngtenttt 660

700
tgtttctagt 60
ttcteataat 120
tgtactectg 180
tttgacteat ‘240
aatcttettt 300
gatctcatgg 360
tggttattet 420
gtttaagcce 480
tcatgacaat 540
aaacaaaaaa 600

606



WO 03/086277

<211>
<212>
<213>

201
PRT

<400> 59
Met Ser Leu
1

Ser Val Ser

Glu
35

Pro Arg

Ile Gly

50

Gly

Lys Met

65

cly

Phe Glu Leu

Pro Ile Phe

Gly Ala Ile

115

Leu
130

Vval
145

Met

Glp Phe

His His Asp

Lys
195

<210>
<21l>
<212>

60
188
DNA

Phe

Ser

20

Ser

Arg

Leu

Gly

Phe

100

Ala

Leu

Phe

Asn
180

Leu

Ala

Gly

Pro

Met

85

Lys

Pro

Ile

Leu

Pro

165

Ile

Lys

Ile

Ile

Ser

val

Val

70

Val

Phe

Ile

Phe

Leu

150

Val

Gln

Asn

Phe

Leu

His

Ala

55

Ala

Lys

Ser

Phe

135

Vval

Ala

Arg

Lys

Pasteurella multocida

Tyr

Leu

Asn

40

Leu

Leu

Leu

Gly

Trp

120

Val

Pro

Leu

Leu

Lys
200

Leu Phe Leu
10

Cys Arg Leu
25

Pro Gly Ala
Ser Val Leu
@ly Tyr Tyr
75
Gly Ala Cys
20

Gly Lys Gly
105

Gly Val Ala

Ser Gly Tyr

Phe Tyr Val
155

Val Cys Cys
170

Trp Arg Gly
185

Asp

65

Ala

aAla

Thr

Leu

60

Leu

Leu

val

Gly

Serxr

140

Leu

Gln

Tyr Leu

Gly Leu
30

Asq Val
45

Phe Asp

Gly Leu

Gly His

Ala
110

Ser Met

125

Ser Leu

Phe

Ile

Leu

Glu Asp

190

Leu

15

Pro

Leu

Met

Thr

Ile

95

Ala

Leu

Ser

Lys

175

Lys

Gly

Asp

Axg

Leu

His

80

Phe

Phe

Gly

Ala

Pro

'160

val

PCT/US03/10308
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<213>

<400> 60

Pasteurella multocida

PCT/US03/10308

atecccaccga taaaaccaaa tggattacge geagttteca aataaacagg ggtagcacca

gettgaatta atgecaccatg atggatagat ttgtgattgt tacgatcaaa gagcacaaga

tecacceggtg tgagtaacge attggtgacg actttatttg cagaagatgt ccecatttaag

acgaagta

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

61
2163
DNA

<400> 61

atgctaaatt
gaactegttt
gaagatattg
gttgectgtca
caagatctca
ttttacgaag
gggaattctg
geaggacgtt
gccgatgtaa
cacgetgcte
gcaaataaag
aacaatcaca
ttggaaactg
gaagattatt
cctttecgtt
caagtcgtag
ggttatgaac
gaaaatgatc
caagcctcac
cataaacgct
tttgccacac

catgactgtg

taaaaattge
ctgttcaaga
aagattatat
ttgaaggtca
acaactacga
aaaaaatcct
cttttgattg
atctctatga
aattaggcga
aagtctttaa
tcgteaccaa
aatctatecca
cgegtaatcee
tgaaatcttt
tagccgttat
ataaaattgg
aattcattce
ccggeatcat
aaattcacaa
ttaataatge
ttgatgtcaa

tcaaaategg

Pasteurella multocida

atatagccca
aacagattte
tgatagtata
atttttagat
catcaaccta
cccaccttte
tecgggacac
tttetacggt
tttgctaatc
tgctgataaa
tgegttacte
teacggtgca
atttggtttt
aattaaagat
teagetegge
tcatttatgt
aatgatgaaa
cgtgacacaa
aaaagacaag
attcatgtta
tgcaaaaatt

gatagaagca

ttaattcgac
accgacattg
caagcaactg
cctecaattet
tacagtcgce
tttaaaatge
caaggtggac
gaaaatattt
catgaaggag
acctactteg
acaccgggtg
ttaattcaag
atcggtggga
gttgcgeetg
acttatgacg
gactacatct
gattgctcac
tcagtacaca
cacattaaag
cacgcctcca
caaggtaccc

cgtaaaatgg

66

cttattttea
gtgcaattat
aatttaatat
ttgacaaagt
aaattgaaac
taagtgaata
aatatttceg
tccgetecaga
cegettgtga
tcttaaatgg
atettgtget
ctggtgetac
tcgatagecca
aaaaactaac
gaaccatcta
tgtttgatte
cgetettget
aacaacaagc
gtecaacagceg
ccagccecatt
ctgcgggtat

tgctgaatag

tacaaataga
cctgagttet
tceggtettt
ctatcacgtt
tgeggegegg
tgtggaaatg
taaacatcct
tatctgtaat
tgctcaaaaa
gacatcttet
ctttgategt
ccotgtttat
ttgttttgat
acaagcacgt
taatgegcege
tgcgtgggta
tgaattaaat
cggcttetca
ctactgtaat
ctaccetett
tegtttatgg

ttgtgatctg

60
120
180

188

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

1020
1080
1140
1200
1260

1320
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atcaaaccgt
gaaatggcaa
gaaggctatg
ggtattgata
aattatttac
ttattaacge
tttgaacaac
aacaatgaaa
ttgtatgtca
ccfgaatatg
ctggttecac
ccgggtgtge
ttagcactcg
tatctacaac
taa

<210> 62
<211> 720
<212> PRT
<213>

<400> 62

Met Leu Asn Leu

1

His Thr Asn Arg

Ile Gly Ala Ile

35

Ser Ile Gln Ala

50

Glu Gly Gln Phe

65

Gln Asp Leu Asn

ttattcegee
atgatttaac
tagataacca
ttgaaacagg
gtgaaaacgg
cagcagaaac
acatcaaaaa
aacgctatga
geccegtaacgt
tgatgaatcc
taaccgaaat
tttgtgtegt
aagaaggcat

aagatgcaga

]

20

85

ttatgtcaat
attcttcaaa
atattttgtt
tgaatacgaa
cattatéccg
cctcaccaaa
agattcctta
aggttatace
gaaaacttta
acatcaagct

cgttaatcge

.accgggtgaa

taatttatta

tggacgtatt

Pasteurella multocida

ggcaaaaaat
ttcecatgetg
gatccatgta
gactteggtg
gaaaaatgtg
atgcaaagtt
ctaaaagaag
atcegtegte
caacgcaact
aatcttgaat
attgcggcag
aaatggagtc
ccaggtttcg

cgtgcttatg

Lys Ile Ala Tyr Ser Pro Leu

10

Glu Leu Val Ser Val Gln Glu

25

40

55

Ile Leu Ser Ser Glu Asp Ile

Thr Glu Phe Asn Ile Pro Val

Leu Asp Pro Gln Phe Phe Asp
70

75

Asn Tyr Asp Ile Asn Leu Tyx

20

67

ggcaagacta
atgataaatg
aattcatget
tcectgetac
acttaaacte
tggttgcaca
tettaccaag
tttgccaaga
tattcagaaa
ttgttcgtaa
aaggagcact
agactgcaca
caccagaaat

getacgtatt

PCT/US03/10308
cgatacagaa 1380
gcatcaattt 1440
aacgacgeeg 1500
gattettgcet 1560
aattctette 1620
aattgcggea 1680
tgtttatecac 1740
aatgcatgat 1800
agcgaccttg 1860
tcgtgtagaa 1920
tecttateca 1980
ggaatatttc 2040
tcaaggggta 2100
aactgaaaac 2160

2163

Ile Arg Pro Tyr Phe
15

Thr Asp Phe Thr Asp

30

Glu Asp Tyr Ile Asp

45

Phe val Ala-Vval Ile

60

Lys val Tyr His Val

80

Ser Arg Gln Ile Glu

95

AN
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Thr Ala

Met Leu

Gly His
130

Leu Tyr
145

Ala Asp

Asp Ala

Phe Vval

Leu Leu
210

Ser Ile
225

Leu Glu

His Cys

Pro Glu

Leu Gly
290

Lys Ile
305

Gly Tyxr

Ala Arg
100

Ser Glu
115

Gln Gly

Asp Phe

Val Lys

Gln Lys

,180

Leu Asn
195

Thr Pro

His His

Phe Asp
260

Lys Leu
275

Gly His

Glu Gln

Phe

Gly

Leu

165

His

Gly

Gly

Gly

Arg

245

Glu

Thr

Leu

Phe
325

Tyr Glu

val Glu

Gln Tyr
135

Gly Glu
150

Gly Asp

Ala Ala

Thr Ser

Asp Leu
215

Ala Leu
230

Asn Pro

Asp Tyr

Gln Ala

Gly Thr
295

Cys Asp
310

Ile Pro

Glu

Met

120

Phe

Asn

Leu

Gln

Ser

200

Val

Ile

Phe

Leu

280

Ile

Met

Lys

105

GCly

Axg

Ile

Leu

val

185

Ala

Leu

Gln

Gly

Lys

265

Pro

Ile

Met

Ile
Asn
Lys
Phe
Ile

170

Phe

Phe

Phe
250

Ser

Phe

Leu

Lys
330

68

Leu

Ser

Arg

155

His

Asn

Lys

Asp

Gly

235

Ile

Leu

Ala

Phe
315

Prxo Pro

Ala Phe
125

Pro Ala
140

Ser Asp

Glu Gly

Ala Asp

Val val
205

Arg Asn
220

Ala Thr

Gly Gly

Ile Lys

Leu Ala
285

Arg Gln
300

Asp Ser

Cys Ser

Phe Phe Lys

110

Asp Cys Pro

Gly Arg Tyr

Ile

Ala

Lys

190

Thr

Asn

Pro

Ile

270

Val

Val

Ala

Pro

cys

Ala

175

Asn

His

Val

255

Val

Ile

Val

Trp

Leu
335

Asn
160

Cys

Ala

Lys

240

Ser

Gln

Asp

Val

320

Leu

PCT/US03/10308
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Leu

His

Asn

385

Phe

Ile

Met

Vval

Asp

465

Glu

Leu

GCly

Ile

Ala

545

Phe

WO 03/086277

Glu

Lys

Lys

370

Asn

Ala

Arg

Val

Asn

450

Leu

Gly

Vval

Pro

530

Glu

Glu

Leu

Gln

355

His

Ala

Leu

Leu

435

Gly

Thr

Thr

Pro

515

Glu

Thr

Gln

Asn

340

Gln

Ile

Phe

Leu

420

Asn

Lys

Phe

Val

Pro

500

Ala

Lys

Leu

His

Glu

Ala

Lys

Met

Asp

405

His

Sex

Lys

Phe

Asp

485

Gly

Thr

Thx

Ile

Asn

Gly

Gly

Leu

390

val

Asp

cys

Trp

Lys

470

Asn

Ile

Ile

Lys
550

Lys

565

Asp
Phe
Gln
375

His

Asn

Gln
455

Phe

Gln

Leu
Leu
535

Met

Lys

Pro

Ser

360

Gln

Ala

Ala

Val

Leu

440

Asp

His

Ile

Ala

520

Asn

Gln

Asp

Gly

345

Gln

Arg

Ser

Lys

Lys

425

Ile

Ala

Phe

Glu

505

Asn

Ser

Ser

Ser

Ile Ile

Ala Ser

Tyr Cys

Thr Ser
395

Ile Gln
410

Ile Gly

Lys Pro

Asp Asp
475

val Asp
490

Thr Gly

Ile Leu

Leu Val
555

Leu Leu
570

69

val

Gln

Asn

380

Pro

Gly

Ile

Phe

Glu

460

Lys

Pro

Glu

Arg

Phe

540

Ala

Lys

Ile

365

His

Phe

Thy

Glu

Ile

445

Glu

Cys

Glu

525

Leun

Gln

Glu

Gln
350

His

Lys

Pro

Ala

430

Pro

Met

His

Lys

Glu

510

Asn

Ile

val

Ser

Lys

Axg

Pro

Ala

415

Pro

Ala

Gln

Phe

495

Asp

Gly

Thr

Ala

Leu
575

Val

Lys

Phe

Leu

400

Gly

Lys

Asn

Phe

480

Met

Phe

Ile

Pro

Ala

560

Pro

PCT/US03/10308
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Ser

Thr

Met

625

Leu

Leu

Ser

Leu

Asp
705

WO 03/086277

val

Leu

Leu

610

Asn

val

Pro

Gln

Leu

690

Ala

<210>
<211>

<212>

<213>

<400>

gaaaaattag agaaacaaat agaatcacte

aataaagata atccgtatcce attaataaaa

<210>
<21l1l>

<212>
<213>

<400>

atgaatatte tatttgtaca taaaagecett
aactatttaa atattctate tggatttaat
aataaaggtg aagataacaa aaacatcaat

attctagaca atagtgagtc aagaaaatat

Tyr His Asn
580

Cys Gln Glu
595

Gln Arg Asn

Pro His Gln

Pro Leu Thr
645

Tyr Pro Pro
660

Thr Ala Gln
675

Pro Gly Phe

Asp Gly Arg

63
101

DNA

Asn Glu

Met His

Leu Phe

615

Ala Asn
630

Glu Ile

Gly val

Glu Tyx

Ala Pro
695

Lys

Asp

600

Arg

Leu

Val

Leu

Phe

680

Glu

Arg
585

Leu

Lys

Glu

Cys
665

Leu

Ile

Tyx

Tyx

Ala

Phe

Arg

650

val

Ala

Gln

Ile Arg Ala Tyr Gly

710

Pasteurella multocida

63

64
1179

DNA
Pasteurella multocida

64

Glu

Val

Val

635

Ile

Val

Leu

Gly

Tyx
715

aatctacaag

aatgctaage

gtegteggag

gaattcaaag

caaatcaata

actgaatttg

70

Gly

Sex

Leu

620

Arg

Ala

Pro

dlu

val

700

val

Tyr Thr
590

Arg Asn
605

Pro Glu

Asn Arg

Ala Glu

Gly Glu

670

Glu Gly
685

Tyr Leu

Leu Thr

Ile

Val

Val

Gly

655

Lys

Ile

Gln

Glu

Arg

Lys

val

Glu

640

Ala

Trp

Asn

Gln

Asn
720

PCT/US03/10308

aagattgttt tettttagga 60

t

101

gcgetgaaag aattctaatt 60

ttacattact tttactagaa 120

aaaatattaa tatagatttt 180

aaaataaaat aaatcagcge 240

o'\



WO 03/086277

agcatcttca
agaataaaaa
cttgatttect
caagetcatt
cacacttatt
tcttacggga
gtccaggaac
gtttetegtt
aaaaaacgag
Etagagaaac
gataatcegt
gggttaccga
tgccctaccg
ggtgacgaga
aaccattatt
actatactct
<210> 65

<211l> 392
<212> PRT
<213>

<400> 65

Met Asn Ile Leu Phe

1

Arg Ile Leu Ile Asn

Lys val Thr Leu Leu

35

Ile Asn Gln Ile Asn

50

Ser Glu Ser Arg Lys

65

Ser Ile Phe Arg Lys

gaaaaatata
aatacattaa
tcttatcaaa
tagatgactg
tetttgeaat
tccaagaaga
aatcaatcaa
tagatataga
gtatccaaga
aaatagaate
atccattaat
cagttatecct
gtccgaaaga
atgettttat
gtaataaatt

tatctcecattt

5

20

taaatataaa
aaacaaggaa
caatcaaatt
gtgcaacaga
tacaaaagaa
aagaatacat
aaatactcat
taagaatcat
aaaattatat
actcaatcta
aaaaaatgcet
agaaagcatg
aattctcega
acaaaaaaca
agaacaagct

acaaaaattc

Pasteurella multocida

ctatcaaaaa
tttgatttaa
aacatcccga
agagaatggt
atgcaaaaaa
atcttataca
gacattcatc
gaacaaatga
attgttgggg
caagaagatt
aagctattot
gcctgeggta
ggaggagaat
ctctetttee
atttctcctt

aatagttaa

Val His Lys Ser Leu Val

10

Tyr Leu Asn Ile Leu Ser

25

40

55

Leu Leu Glu Asn Lys Gly

Lys Asn Ile Asn Ile Asp

Tyr Thr Glu Phe Glu Asn
70

75

Ile Tyr Lys Tyr Lys Leu

71

ttaataagat
ttgttaattt
taattegttg
accaaaacat
atgetcaaaa
atcctattga
ataaacaata
ttaatattta
atggtgagtg
gektteotttt
tacacaccte
cacctgtaat
ttggaggatt
ttcaaaatca

ttegetttga

PCT/US03/10308
agaagaaaat 300
taactcacac 360
gatacacggt 420
tecttoctaaa 480
aatcttacta 540
tattaatttt 600
cttaattaac 660
ttatcaatta 720
tcgagaaaaa 780
aggaaataaa 840
tttgaaagag 9200
atccatggac 960
agtaaattta 1020
agatgaatac 1080
agaaatcagc 1140

1179

Val Gly Gly Ala Glu

15

Gly Phe Asn Glu Phe

30

Glu Asp Asn Lys Asn

45

Phe Ile Leu Asp Asn

60

Lys Ile Asn Gln Arg

80

Ser Lys Ile Asn Lys

Dot



Ile

Leu

Gln

Lys

Thr

225

Lys

Ccys

Asp

Val
305

Cys

WO 03/086277

Glu

Ile

Ile

130

Thr

Ile

His
210

Ile

Lys

cys

Ala

290

Ile

Pro

Glu

val

115

Asn

Trp

Leu

Pro

195

Asp

Asp

Arg

Glu

Phe

275

Lys

Leu

Asn

100

Asn

Ile

Cys

Phe

Leu

180

Ile

Ile

Lys

Gly

Lys

260

Leu

Leu

Glu

Gly

85

Arg

Phe

Pro

Asn

Phe

165

Ser

Ile

245

Leu

Leu

Phe

Ser

Pro
325

Ile

Asn

Ile

150

Ala

Ie
His
His
230
Gln
Glu
Gly
Leu
Met

310

Lys

Lys
Ser
Ile
135
Axg
Ile
Gly
Asn
Lys
215
Glu
Glu
Lys
Asn
His
295

Ala

Glu

Lys

Hig

120

Arg

Glu

Ile

Phe

200

Gln

Gln

Lys

Gln

Lys

280

cys

Ile

Tyr
105

Leu

Lys

Gln

185

Val

Met

Leu

Ile

265

Asp

Ser

Gly

Leu

90

Ile

RAsp

Ile

Glu
170

Glu

Gln

Ile

250

Glu

Asn

Arg
330

72

Lys

Phe

His

Gln

155

Met

Glu

Glu

Ile

Asn

235

Ile

Ser

Pxro

Lys

Pro

315

Gly

Asn

Phe

Gly

140

Asn

Gln

Gln

Asn

220

Ile

Val

Leu

Glu
300

Val

Gly

Lys

Leu

125

Gln

Ile

Lys

Ile

Ser

205

val

Gly

Asn

Glu

110

Ser

Ala

Leu

Asn

His

190

Ile

Sexr

Asp

Leu

. 270

Pro

285

Gly

Ile

Glu

Leu

Leu

Ser

Phe

95

Phe

Asn

Pro

Ala

175

Ile

Lys

Arg

Gln

Gly

255

Gln

Ile

Pro

Met

Gly
335

Asp

Asn

Leu

Lys

160

Gln

Leu

Asn

Leu

Leu

240

Glu

Glu

Lys

Asp
320

Gly

PCT/US03/10308
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Leu Val Asn Leu Gly Asp Glu Asn Ala Phe Ile Gln Lys Thr Leu Ser
340 345 350

Phe Leu Gln Asn Gln Asp Glu Tyr Asn His Tyr Cys. Asn Lys Leu Glu
355 360 365

Gln Ala Ile Ser Pro Phe Arg Phe Glu Glu Ile Ser Thr Ile Leu Leu
370 375 380

Ser Hig Leu Gln Lys Phe Asn Ser
385 390

<210> 66

<21l> 222

<212> DNA

<213> Pasteurella multocida

<400> 66

PCT/US03/10308

agcagagtaa gttctttttyg cttgttaagt aacaaagett attgtgacga cacgegggte 60

taaattgtgt tttcecccage gagtagcgta aagtaatett gtcocagcaag gatagegatc 120

ccgacagaca tcgottatgt aatggactga gogtaatceta attgccgeat gececatgttte 180

aatttctttg aactcttgta tcgtccatga aaattcaggg cg 222
<210> 67

<211> 831

<212> DNA

<213> Pasteurella multocida

<400> 67

atgtctgaca aaatttcacc caataagata tctgegcecttt cttetacttt attaatcact 60

ctttgggeaa aagcagttga atatgataaa gecaatccat tactgaaaga tegcgaagea 120

gcaagaatga aaaaacagat tgactatgac tttcecaaaagt ttgaatctge teatttatca 180

caagtgggat gttgtggacg cgcaaaatta tttgatcaag aaagcttaaa atttetttea 240

cagcaccaag acgeggttgt tgtgcagett ggtgeggget tagatgcacg ctttgaacge 300

ttaggcaaac cacaagtcag tgegtggtat gatttagact tacctgaagt catcaatata 360

cgtcgccaac ttttaccaga aacgagtaat cattatttgg ctgactcact ttteaataca 420

gattggatga aaacagttag tcaacataac aaacccgttt tattaattct tgaaggegta 480

ttgatgtttt ttcectaaaga acaagtcaaa cagtttattg cctetgtgge tgaaaactta 540

cctaacagca caatgatttt cgatattgtg cccccaatgg cagtcggteg tagtaaatac 600

cacgatgcac tcaaaaaaat agacagtcaa gaacgccectg aattttcatg gacaatacaa 660

73
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gagatcaaag aaattgaaac atggcatgcg gcecaattaaat tacgctcagt ccattacata 720
agcgatgtet gtegggateg ctatccttge tggacaagat tactttacge tactegetgg 780
ggaaaacaca atttagacce gegtgbtegte acaataaget ttgttactta a 831
<210> 68
<21l1l> 276
<212> PRT

<213> Pasteurella multocida

<400> 68
Met Ser Asp Lys Ile Ser Pro Asn Lys Ile Ser Ala Leu Ser Ser Thr
1 5 10 15

Leu Leu Ile Thr Leu Trp Ala Lys Ala Val Glu Tyr Asp Lys Ala Asn

Pro Leu Leu Lys Asp Arg Glu Ala Ala Arg Met Lys Lys Gln Ile Asp
35 40 45

Tyr Asp Phe Gln Lys Phe Glu Ser Ala His Leu Ser Gln Val Gly Cys
50 55 60

Cys Gly Arg Ala Lys Leu Phe Asp Gln Glu Ser Leu Lys Phe Leu Ser
65 70 75 80

@ln His Gln Asp Ala Val Val Val Gln Leu Gly Ala Gly Leu Asp Ala
85 90 95 .

Arg Phe Glu Arg Leu Gly Lys Pro Gln Val Ser Ala Trp Tyr Asp Leu
100 105 110

Asp Leu Pro Glu Val Ile Asn Ile Arg Arg Gln Leu Leu Pro Glu Thr
115 120 125

Ser Asn His Tyr Leu Ala Asp Ser Leu Phe Asn Thr Asp Trp Met Lys
- 130 135 140

Thr Val Ser Gln His Asn L';ys Pro Val Leu Leu Ile Leu Glu Gly Val
145 150 155 160

Leu Met Phe Phe Pro Lys Glu Gln Val Lys Gln Phe Ile Ala Ser Val
165 170 175

Ala Glu Asn Leu Pro Asn Ser Thr Met Ile Phe Asp Ile Val Pro Pro
180 185 1920

74



WO 03/086277

Met Ala Val Gly Arg Ser Lys
1¢e5

Ser Gln Glu Arg Pro Glu Phe

210

Ile Glu Thr Trp His Ala Ala

225

200

215

230

Tyr His Asp Ala

Ser Trp Thr Ile

Ile Lys Leu Arg

235

Ser Asp Val Cys Arg Asp Arg Tyr Pro Cys Trp

Ala Thr Arg Trp Gly Lys His

245

260

Sexr Phe Val Thr

250

Asn Leu Asp Pro

265

275
<210> 69
<21l1l> &5
<212> DNA
<213> Pasteurella multocida
<400> 69

tcgatgaaaa acgccattat ggteatggaa

<210> 70
<211>
<212>
<213>

DNA

<400> 70

1314

Pasteurella multocida

atggtattac actataccee tcatcaatce

attcttgatc
attgaaaatg
tatggtcatg
tgtgettact
cgtcaggcta
ttecatgecca
cggttteate
ategtgaatc
.ctacatttgt

catgcggata

ttgattateca
cactgccaca
ggatcagcté
atgcccagtg
aacaacaagc
tgatcgtege
ccaaaagcaa.
tgcagcattg
tgttttcaac

atggaattge

aggacgtggt
agaaaaagtg
caaaattcte
cggtggttge
cttattccaa
agcgecttgg
acaacttgcg
tgatgtgett
atggteccctyg

gatgttatta

tcagctgcaa

geocccacgea
gtagccaaag
gaagtgcgcea
actccacatce
caaagtcaac
cgcttacaac
cattatcgee
atgggtttge
gaaatccecet
cctaaaaace

cgccatacag

75

PCT/US03/10308
Leu Lys Lys Ile Asp
205

Gln Glu Ile Lys Glu
220
Ser val His Tyr Ile

240
Thr Arg Leu Leu Tyr

255
Arg Val Val Thr Ile
270

aattctcact ccaca 55
acacaacatt cgttgcggaa 60
tacaaggecaa aacgtggttc 120
ttgtegatga aaaacgeocat 180
cagatcgcca gtcagcaaaa 240
atattccaat tgacatgcaa. 300
aattacaacc tcaagegacc 360
gtegtgtgeg tttaagegtg 420
gtcagagaaa tactcaacaa 480
taagtcaact cttacctaaa 540
tagggecatgt ggagttagtg 600
gaaatttagc gcaaactgac 660

ak?
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cgcactttat
caacagatca
ttacagtttg
gatactgctce
ggtatgggaa
ggcgtaggag
gtecaattet
cattttaata
ttatgtgaat
cgtgatacayg
atgttecccea
<210> 71

<211l> 437
<212> PRT
<213>
<400> 71
Met Val Leu

1

Phe Val Ala

Lys Val Gln
35

Lys Val Glu
50

Ile Ser Cys
65

Cys Ala Tyr

Ile Asp Met

Gln Gln Leu
115

taaccaattt
ccecaactaca
atatcegtga
ttgagtggtt
acttecaccct
aaatggtgga
atcaggcgaa
aaattttact
tgggocgecaga
cgattttatt

atacaggaca

tgcgcaacaa
tggcgaggcea
ctttatccaa
ggaactcaca
cccaatcagt
gaaagcaaaa
tttagatcaa
ggacccacca
aaaaatctta
acaatttaac

tttagaatce

Pasteurella multocida

gaaaacttaa
ccttactaca
gtgaatgctg
tcgaacgata
cgtcaggtca
cgaaatgcegg
ccttttgtge
cgtacaggcg
tatgttteet
taccgactta

atcagtttat

His Tyr Thr Pro
5

Glu Ile Leu Asp
20

Gly Lys Thr Trp

Val Arg Ile Val
55

Lys Ile Leu Thr
70

s

Tyr Ala Gln Cys
85

Gln Arg Gln Ala
100 1

Gln Pro Gln Ala

His Gln Ser Ala
10

Leu Asp Tyr Gln
25

Phe Ile Glu Asn
40

Asp Glu Lys Arg

Pro His Pro Asp
75

Gly Gly Cys Gln
20

Lys Gln Gln Ala
105

Thr Phe Met Pro

76

tgttgtttgt
tactacgcga
ttgtaaatca
acgtattaga
atcaggttgt
aacaaaatca
aacaacattg
cggecatttge
gcaatcctge
agaaagtcge

ttgaaaaaga

PCT/US03/10308

acaagatgat 720
tégcaccaaa 780
gaaaatgatt 840
tttgttttgt 900
gggcattgaa 960
atgtgataat 1020
ggcgagccaa -1080
cttacatgee 1140
tacattagta 1200
aatgatcgat 1260
atag 1314

Pro Arg Asn Thr Thr

15

Gly Arg Gly Val Ala

30

Ala Leu Pro Gln Glu

45

His Tyr Gly His Gly

60

Arg Gln Ser Ala Lys

80

Ser Gln His Ile Pro

95

Leu Phe Gln Arg Leu
110

Met Ile Val Ala Ala

125

255"



Lys
145

Ile

Leu

Leu

Thr

225

Gln

Asp

Ala

Leu

Phe

305

Gly

Gln

Val

WO 03/086277

Trp

130

Ser

Val

Leu

Leu

Leu

210

Asn

Gln

Gly

val

Thr

290

Val

Cys

Gln

His

Lys

Asn

Pro

Gly

195

Arg

Phe

Ile

val

275

Ser

Leu

Gly

Asp

Gln
355

Tyxr Arg Arg Arg

Gln

Leu

Lys

180

His

His

Ala

Lys

260

Asn

Asn

Pro

Glu

Asn

340

His

Leu

Gln

165

Leu

Val

Thr

Gln

Gln

245

Leu

Gln

Asp

Ile

Met

325

val

Trp

Ala

150

His

His

Glu

Gly

Gln

230

Leu

Gln

Lys

Asn

Ser

310

Vval

Ala

135

Met

Cys

Leu

Leu

Asn

215

Glu

Phe

Met

Val

295

Arg

Glu

Phe

Ser

val

Gly

Asp

Leu

Val

200

Leu

Gly

Asp

Ile

280

Leu

Gln

Lys

Gln
360

Arg Leu

Leu Arg

Val Leu
170

Phe Ser
185

His Ala

Ala Gln

Leu Met

Glu Ala
250

Ile Arg
265

Asp Leu

Val Asn

Ala Lys
330

Gln Ala
345

His Phe

77

Ser

Gln

155

Glu

Asp

Leu

235

Pro

Asp

Ala

Phe

Gln

315

Arg

Asn

Asn

Val Axrg
140

Ile Pro

Trp Ser

Asn Gly
205

Asp Arg
220

Phe val

Phe Ile

Leu Glu
285

Cys Gly

300

Val val

Asn Ala

Leu Asp

Lys Ile
365

Phe

Thr

Leu

Leu

190

Ile

Thr

Gln

Ile

Gln
270

Trp

Met

Gly

Glu

Gln

350

Leu

His

Gln

Ser

175

Pro

Ala

Leu

Leu

255

Val

Leu

Gly

Ile

Gln

335

Pro

Leu

Pro

Gln

160

Gln

Lys

Met

Leu

Asp

240

Arg

Asn

Glu

Asn

Glu

320

Asn

Phe

Asp

PCT/US03/10308



Pro Pro

WO 03/086277

370 375

Gly Ala

385

Arg Asp

Ala Met

390

405 410

420 425

Leu Phe Glu Lys Glu

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

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

<220>
<221>
<2223
<223>

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

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

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

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

435

72

598

DNA

Pasteurella multocida

misc_feature
(412) .. (412)
AorCor Gor T

misc_feature
(451) .. (451)
AorCorGor T

misc_feature
(a71)..(a71)
AorCor Gor T

misc_feature
(503) .. (503)
AorCorGor T

misc_feature
(546) .. (546)
AorCor Gor T

misc_feature
(562) .. (564)
AorCor Gor T

78

Arg Thr Gly Ala Ala Phe Ala Leu His

Glu Lys Ile Leu Tyr Val Ser Cys Asn

395

Ala Leu Cys Glu Leu
380

Pro Ala Thr Leu Val
400

Thr Ala Ile Leu Leu Gln Phe Asn Tyr Arg Leu Lys Lys Val

415

Ile Asp Met Phe Pro Asn Thr Gly His Leu Glu Ser Ile Ser

430

PCT/US03/10308
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<220>
<221>
<222>
<223>

misc feature
(576) .. (576) .
A ox Cor G or

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

migc feature
(588) .. (590)
A or Cor G or

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

misc_feature
(595) ..(595)
A or Cor G or

-

<400> 72
tecagtacttt gcttgettaa

cttctgtttg gaagceccttt
tacatcgett caatttgtge
gteggagtaa tttettecat
atttgctcaa agctaggcaa
agaatatcag aatgtttaat
gcgtattett caagactatt
tcegeaatga ctgcaatttyg
tgtggagcaa tatattttce

tataantacc ttgtggatca

gcaagtaaaa
gtgtattgea
tttatagegt
ttttgtggta
ttctttttgt
gagttctaaa
aaagcaaggc
ttcaataaat
atnggaggtt

annncccage

<210> 73

<21l> 561

<212> DNA

<213> Pasteurella multocida
<220>

<221> misc_feature

<222> (560)..(561)

<223> AorCor Gor T

<400> 73

gagcaaagta getgtccgece gtatattgta
tgaccgcate goccatcgga tetaaacgac
tttecaattac ttttggtgtg aattgtgget
taattteccyg cttaatttte getaacgtet

agtgcggtea
agttagtett
tccaaaatea
aatgectgag
aaatcattaa
cgatcgtgat
acaataagcg
ntatctttac
ttcattaact

atcacnagtt

agaagttgge
ctacatgtac
ccgcaaataa

tagcteecgg

79

tttttagcaa
ttttatgagt
ctttacgacg
gtaataaagt
tacgetgtte
attttatatt
ctgagacata
ccactttggt
ctttgatacg

tttaaaannn

ataagaatta
gacggtaccet
gcaattcact

cgccaccaac

PCT/US03/10308
aaataaaggyg 60
gtattettta 120
gagtttcaat 180
gaatttttta 240
aaacatttga 300
taattgtttg 360
tnttttggca 420
ntcaatatat 480
atcetgtaata 540
gtetnetg 598
acgcctaact 60
ttacttaaac 120
ttatgttctt 180
ggattaattg 240

A
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tgaaataacc ggtttgtttt aageccataag
aaacataaaa ccctttttct ttaactggtg
cagctaaagt geggttaaat tctgccaaat
aagcttecegt taaacgtgtt getaagogtg
accacacatg ccagttagta ctgtgatcat
getcatggte gtgtttgtgn n

<210> 74

<211l> 575

<212> DNA

<213> Pasteurella multocida
<220>
<221>

<222>
<223>

misc_feature
(574) ..(575)
AorxrCor Gor T

<400> 74

ttacttgctt aagcaagcaa agtagetgte
attaacgeet aacttgaccyg catcgeccat
acctttactt aaactttcaa ttacttttgg
cactttatgt tctttaattt ceccgcecttaat
caacggatta attgtgaaat aaccggtttg
atacgcatca tggaaaacat aaaacccttt
tttectegett tgttcageta aagtgeggtt
ttttetectet ggataagett cegttaaacg
aatctectgge gaataccaca catgecagtt
gtggteatgt ttatgetcat ggtegtgttt
<210> 75

<211> 1101

<212> DNa

<213> Pasteurella multocida

<400> 75
atggcacgtt tcattaagac attgaaaaaa

gcaactgtgg caaatgecgace gattgtgact
tegattgectg atggggtaac agacactgaa
gattacaget taaaaccctc agatatacaa

gteggggaag acattgatge tttecttgat

cattattgaa
cgagttgetg
tttgegeaat
tcgégacaat

gategtatte

cgeegtatat
cggatctaaa
tgtgaattgt
tttcgetaac
ttttaagcca
ttctttaact
aaattetgce
tgttgctaag
agtactgtga

gtgnn

accgcattag
tegattaaac
gtattagttce
aaattacagg

aaaacattac

80

ataactatac
tttaattttce
tttetetttt
tttgctaate

atgtgegtgy

tgtaagaagt
cgacctacat
ggctccgcaa
gtcttagctce
taagcattat
ggtgegagtt
aaattttgeg
cgtgtegega

tecatgctegt

cggcaagtat
cattaggttt
ctgcgggtge
gggeggaatt

gtccaatgee

PCT/US03/10308
geatecatgga 300
tegetttgtt 360
ctectetggat 420
tectggegaat 480
tcatgtttat 540

561
tggcataaga 60
gtacgeeggt 120
ataagcaatt 180
ccggegecac 240
tgaaataact 300
gectgtttaat 360
caattttete 420
caattttget 480
gtteatgtge 540

575
tgcttcttta 60
tattgcttea 120
ttcaccacat 180
aatcctgtgg 240
ttttaaaaag 300

7
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gtgttaagta
cataaacatg
cacaaacacg
catgaccacg
catgagecata
gtgtggtatt
gaagcttate
ttagctgaac
tatgttttee
tatttcacaa
gaaattaaag
attgaaagtt
gcggtcaagt
tttgettget
<210> 76

<211> 366
<212> PRT

<213>

<400> 76

Met Ala Arg Phe Ile Lys Thr
1

Ile Ala Ser Leu Ala Thr Val

ttgetgattt
agcatgatca
accacgatca
atcacaaaca
aacatgacca
cgeccagagat
cagagaaaaa
aaagcgagaa
atgatgcgta
ttaatecegtt
aacataaagt
taagtaaagg
taggcegttaa

taagcaagta

20

Lys Pro Li.eu Gly Phe Il

35

Thr Glu Val Leu Val Pro Ala

50

Lys Pro Ser Asp Ile Gln Lys

65

Val @Gly Glu Asp Ile Asp Ala

70

85

tgcggaaatt
tactcacaaa
caaacatgag
cgaccatget
cgcacatgga
tagcaaaatt
agagaaaatt
aattaaacag

tagctattte

ggtggcgecy

gaattgctta

taccggtgta
ttettatgee

a

Pasteurella multocida

L

ggtggtttge
cacgaccacg
cacgatcata
cacaagcatg
cacgagcatg
gtegegacac
gcgcaaaatt
caactcgcac
aataatgett
ggagctaaga
tttgcggage
catgtaggte

aacttettac

Leu Lys Lys Thr

10

Ala Asn Ala Thr

25

e Ala Ser Ser Ile Ala

40

55

Leu @ln Gly Ala

Gly Ala Ser Pro

75

20

R1

ttgaaggtga
atcacaaaca
aacacgacca
agcacgatca
atcacagtac
gettageaac
tggcagaatt
cagttaaaga
atggcttaaa
cgttagegaa
cacaattcac
gtttagatce

aatatacgge

Ala Leu Ala

Ile val Thr
30

AsSp Gly Val
45

His Asp Tyr
60

Glu Leu Ile

PCT/US03/10308
agcacatgat 360
cgaccacgat 420
cgatcacaaa 480
caaacacgac 540
taactggcat 600
acgtttaacg 660
taaccgtact 720
aaaagggttt 780
acaaaccggt 840
aattaagcag 9200
accaaaagta 960
gatgggcgat 1020
ggacagctac 1080

1101
Ala Ser
15
Ser Ile
Thr Asp
Ser Leu
Leu Trp

80

Phe Leu Asp Lys Thr Leu Arg Pro Met

95

%‘)ﬂ 7



Pro

Leu

His

His

145

Hig

His

His

Lys

Glu

225

Leu

Glu

Ala
His
, 305

Ile

Pro

WO 03/086277

Phe

Leu

Lys

130

Asp

Lys

Ile
210

Lys

Ala

Lys

Pro

290

Lys

Glu

Met

Lys

Glu

115

His

His

His

His

His

195

Val

Lys

Glu

Gly

Gly

275

Gly

Val

Ser

Lys

100

Gly

Asp

Lys

Asp

Asp

180

Ser

Ala

Glu

Gln

Phe

260

Leu

Ala

Leu

Val

Glu

His

His

His

165

His

Thr

Lys

Ser

245

Lys

Lys

Cys

Ser
325

Gly Asp Ala

Leu

Ala

Asp

Glu

150

Lys

Glu

Arg

Ile

230

Glu

Val

Gln

Leu
310

Lys

Val

Ser

His

His

135

His

His

Bis

Leu

215

Ala

Lys

Phe

Leu

295

Phe

aly

Lys

Ile

Asp

120

Lys

Asp

Asp

Lys

His

200

Ala

Gln

Ile

His

Gly

280

Ala

Ala

Thr

Leu

Ala

105

His

His

His

His

His

185

Val

Thr

Lys

Asp

265

Iyx

Lys

Glu

Gly

aAsp

Lys

Asp

Lys

Ala
170

Asp

Arg
Leu
Gln
250
Ala
Phe
Ile

Pro

val
330

Gly val

82

Phe

His

His
155

His

His

Leu

Ala

235

Gln

Lys

Gln

315

His

Asn

Ala
Glu
140
Asp
Lys
Ala
Ser
220
Glu
Leu
Ser
Ile
Gln
300
Phe

Val

Ser

Glu

His

125

His

His

His

His

Pro

205

Glu

Phe

Ala

Asn

285

Glu

Thr

Gly

Ile

110

asp

Lys

Asp

Glu

Gly

190

c¢lu

Ala

Asn

Pro

Phe

270

Pro

Ile

Pro

Arg

Tyr Ala

Gly
His
His
His
His
175

His

Ile

Arg
Val
255
Asn
Leu
Lys
Lys
Leu

335

Asn

Gly

Thr

Asp

Lys

160

Asp

Glu

Ser

Pro

240

Lys

Asn

Val

Glu

Vval

320

Asp

Phe

PCT/US03/10308
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340 345 350

Leu Gln Tyr Thr Ala Asp Ser Tyr Phe Ala Cys Leu Ser Lys
355 360 365

<210> 77

<211> 70

<212> DNA

<213> Pasteurella multocida

<400> 77

PCT/US03/10308

gectttgoatt tgagtcataa aatagtacag tacggtaatt ttetggatga ataccttttt 60

tcatattgge

<210> 78

<211l> 267

<212> DNA

<213> Pasteurella multocida

<400> 78

70

atgaaaaaag gtattcatcc agaaaattac cgtactgtac tattttatga ctcaéatgca 60

aagcaaggtt ttttaatccg ctettgegee agaaccacaa cgaccatgaa atgggaagat 120

ggtecatgaat atcctgtett tatgtgtgat acctecteag catcacaccc gtactataca 180

ggtaaaacac gtcaaattgce gaatgaaggt cgtgcaageg actttgtcaa tegetacgge 240

aaatttggca cattaaaatc aaaataa

<210> 79
<21l> 88
<212> PRT

<213> Pasteurella multocida

<400> 79

Met Lys Lys Gly Ile His Pro Glu Asn Tyr Arg Thr Val Leu Phe Tyr
1 5 10 15

Asp Ser Asn Ala Lys Gln Gly Phe Leu Ile Arg Ser Cys Ala Arg Thr
20 25 30

Thr Thr Thr Met Lys Trp Glu Asp Gly His Glu Tyr Pro Val Phe Met
35 40 45

Cys Asp Thr Ser Ser Ala Ser His Pro Tyr Tyr Thr Gly Lys Thr Arg
50 55 60

Gln Ile Ala Asn Glu Gly Arg Ala Ser Asp Phe Val Asn Arg Tyr Gly
65 70 75 80

83

267

20
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Lys Phe Gly Thr Leu Lys Ser Lys

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

80
506
DNA

<400> 80

tgctcecaact
cctttattte
tagaccccat
tgtcttaacg
tgacegeact
acccctacge
catatttttt
ctttatceag
aatggaatca
<210>
<211>

<212>
<213>

81
348
DNA

<400> 81

85

ctactttcaa
cetttttote
ttgggtatte
ctececatgta
ttttecttcta
atatttctee
tatccectea
catcaattta

cttggtcteg

Pasteurella multocida

cctatectet
caaaacttceg
cttaatcacc
aaaaaatggt
actgttcett
atcagggcaa
agtaattcat
agcagatcta

atttgg

Pasteurella multocida

atgagagcgt taagacacac caccttagge

tacccaaatg gggtttatga agegagggtg

cctaccgeee cgaagttttt ggagaaaagg

agaacatgga cagaggatag gttgaaagtg

cacgataaag ggcaagtatg gactgggata

agaagtgaaa aaggtgagat aaccagtgtt

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

82
115
PRT

<400> 82

Pasteurella multocida

gtecatgtte
gggcagtagg
ttatctacaa
caatttctea
ttcagaaaat
tgatagettg
gttgtceatt

gegettteag

aatgtgattg
ttgatceccta
ggaaataaag
gagttggage
actaaatcag

catccaatct

ttggaaacat
agatcaacac
tcacattgece
aaacaaaact
caacacctte
agagctagga
aaaataatgt

ggacataacc

tggataaggt
acccgaaage
gtgtatccac
atgcgtttaa
gtgttaaagt

tagaataa

PCT/US03/10308

cgtggataca
cctegettea
taagatggtyg
ttttcaaaat
acttaagaaa
cgatgggact
acgtttecac

tgtecattgce

gattaaggaa
ccaaaccgat
gatgtttecca
aaatggtata

acaatggtat

Met Arg Ala Leu Arg His Thr Thr Leu Gly Asn Val Ile Val Asp Lys

1

5

10

15

Val Ile Lys Glu Tyr Pro Asn Gly Val Tyr Glu Ala Arg Val Leu Ile

84

60
120
180
240
300
360
420
480

506

60
120
180
240
300

348



WO 03/086277

20 25

Pro Asn Pro Lys Ala Gln Thr Asp Pro Thr Ala
356 40

Lys Arg Gly Asn Lys Gly Val Ser Thr Met Phe
50 55’

Glu Asp Arg Leu Lys Val Glu Leu Glu His Ala
65 70 75

His Asp Lys Gly Gln Val Trp Thr Gly Ile Thr
85 90

Val Gln Trp Tyr Arg Ser Glu Lys Gly Glu Ile
100 105

Ile Leu Glu
115

<210> 83

<211> 243

<212> DNA ’

<213> Pasteurella multocida

<400> 83
gecgatatgg tacgtgtega cattatgate aatggtgage

ategtgeata aagataatge accttategt ggtegtgaat
ctecattecac gtcaacaatt tgatattgeg attcaagegg
geecgtteta cegtcaaaca attacgtaaa aacgtattag
gtg

<210> 84

<21l1l> 1797

<212> DNA

<213> Pasteurella multocida

<400> 84
atgaagaata tacgtaactt ttctattatt gcacacattg

tctgacecgee ttattcaaac ttgeggtgge ttatctgate
ttggatteca tggatcttga acgtggacgt gggattacga
ttaaattaca aagcgaaaga tggcgaaacc tatcaattaa

cacgttgact tctecttatga agtategegt tcotttageeg

gtggtggatg cgggacaagg tgtcgaggea caaactttgg

85

30

Pro Lys Phe Leu Glu

45

Pro Arg Thr Trp Thr

60

Phe Lys Asn Gly Ile

Lys Ser Gly Val Lys

Thr Sex Val His Pro

110

gtgtcgatge
tagtggaaaa
cgattggtaa

caaaatgtta

accacggtaa
gtgaaatgga
tcaaagcaca
atttcatcga

cttgtgaagg

ctaactgeta

PCT/US03/10308
80

95
gttagcgtta 60
aatgegtgag 120
ccacattatt 180
tggtggtgac 240

243
atcgacactc 60
agcccaagtg 120
aagtgtgace 180
tacgecaggt 240
cgcattatta 300
taccgeaatt 360



WO 03/086277

gaaatgaatt
gaacgcgttg
tgttecagcaa -
cctgeacceg
gataactact
gataaaatca
accccaaaac
gccattaaag
gottettetg
ccaattagcet
gatgegteat
ggtttcttay
cttgatctga
gtgatttatg
gaaccgattg
ctotgtgtag
ttgacctatg
acttctegtyg
gtacgtgteg
aaagataatg
cgtcaacaat
actgtcaaac
aagaaaaaac
gtcgaagtac
<210> 85

<211l> 598
<212> PRT
<213>

<400> 85

tagaagtggt
cagaagaaat
aaaccggtgt
aaggggatcce
taggcgtagt
aagtgatgte
aagtcgatac
atattttagg
teetgoeggy
ctgatgatta
tattctatga
gacttetecea
ttaccacage
tggatagcee
cagaatgtaa
aaaaacgcgg
aaatcccaat
gttatgctte
acattatgat
caccttatcg
ttgatattge
aattacgtaa
tcttacagaa

cacaagaagc

geccgatttta
tgaagacatt
gggtattgaa
gaatgcacca
atctttagtg
tacagggcaa
caccatttta
ggcacccegtg
ttttaagaaa
tgaagcattc
accagaaaac
catggagatt
accgacagta
atcaaaatta
catgetgtta
tgtacaaacc
gggcgaagtyg
cttagattat
caatggtgag
tggtcegtgaa
gattcaagcg
aaacgtatta
acaaaaagaa

cttettageg

Pasteurella multocida

aacaaaatcg
gteggtattg
gatgtgttgg
ttacaagccet
cgcattaaaa

tcttacaatg

aattgtggtg
ggtgatacge
gttaagccac
cgtgatgege
tecaccgeac
attcaagage
gtgtatgaag
ccgecactea
ccacaaacct
aatatggttt
gtactggatt
ggtttcaaac
cgtgtcgatg
ttagtggaaa
gegattggta
gcaaaatgtt
ggtaaaaaac

attttacatg

acttgceccge
acgegatgga
aagaaattgt
tgattatcga
acggcacatt
tggatecgtet
aagtgggttg
ttacttcgea
aggtgtatge
tcggtaaact
ttggtttegg
gtttagageg
tggaaaaaac
acaacattac
acttaggtaa
accatggtaa
tettegaceg
gtttcecaage
cgttagegtt
aaatgcgtga
accacattat
atggtggtga
gcatgaagte

tcggaaaaga

PCT/US03/10308
ggcagatect 420
ageggtgege 480
gcataaaate 540
ctogtggttt 600
acgcaaaggce 660
tggtatttte 720
ggtggtgtgce 780
caacaatcca 840
cggtttatte 200
tagtctaaac 260
tttecgttgt 1020
cgaatacgat 1080
cgacggtgaa 1140
ggagattegt 1200
cgteattacg 1260
ccaagtggca 1320
cttaaaatca 1380
cgccgatatyg 1440
aategtgcat 1500
gctecattcca 1560
tgecegttet 1620
cgttagecegt 1680
tttgggtaac 1740
caaataa 1797

Met Lys Asn Ile Arg Asn Phe Ser Ile Ile Ala His Ile Asp His Gly

1

5

10

86

15



Lys

Glu

Ala

65

His

Gly

Ile

Glu
145

cys

Val

Ala

Leu

val

225

Trp

WO 03/086277

Ser Thr Leu Ser

Axg

Arg

50

Lys

val

Ala

Ala

Leu

130

Glu

Serxr

His

Leu

val

210

Met

Pro

val

Glu
35

Gly

Asp

Leu

Asn

115

Asn

Ile

Ala

Lys

Ile

195

Ser

Lys

Val

20

Met

Ile

Gly

Phe

Leu

100

Cys

Lys

Glu

Lys

Ile

180

Ile

ITle

Gln

Cys

Glu

Thr

Glu

Ser

85

val

Ile

Asp

Thr

165

Pro

Asp

Lys

Gly

Val

245

Ala

Asp

Ala

Ile

70

Val

Thr

Asp

Ile

150

Gly

Ala

Ser

Asn

Gln

230

Tle

Arg Leu

Gln val
40

Lys Ala
55

Glu val

Asp Ala

Ala Ile
120

Leu Pro
135

val Gly

val Gly

Pro Glu

Trp Phe
200

Gly Thr
215

Sexr Tyr

Lys Asp

Ile

25

Leu

Gln

Leu

Ser

Gly

105

Glu

Ala

Ile

Ile

Gly

185

Leu

Ile

Ile

Gln

Asp

Ser

Asn

Arg

50

Gln

Met

Ala

Asp

Glu

170

Asp

Asn

Arg

val

Ser Met

Val Thr

Phe Ile

75

Ser Leu

Gly Vval

Agn Leu

Asp Pro

140

Ala Met

155

Asp Val

Pro Asn

Tyr Leu

Lys Gly
220

235

Leu Asn Cys

250

Leu

87

Gly Ala

Gly

Asp

45

Leu

Asp

Ala

Glu

Glu

125

Glu

Glu

Leu

Ala

Gly

205

Asp

Leu

Gly

Pro

Gly

Leu

Asn

Ala

Ala

110

Val

Arg

Ala

Glu

Pro

190

Vval

Lys

Gly

Glu

Val

Leu

Glu

Pro

Cys

95

Gln

val

Val

Val

Glu

175

Leu

Val

Ile

Ile

Val

255

Gly

Ser

Arg

Lys

Gly

80

Glu

Thr

Pro

Ala

Arg

160

Ile

Gln

Ser

Lys

Phe

240

Gly

Asp

PCT/US03/10308
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Thr

Lys

Asp

305

Gly

Glu

Thr

385

Glu

Vval

Glu

465

Vval

Leu

WO 03/086277

Leu

Lys

290

Asp

Ala

Phe

Arg

val

370

Ser

Pro

val

Vval

450

Ala

Arg

Ile

Thr
275

Val

Ser

Arg

Leu

355

Val

Pro

Ile

Ile

His

435

Val

Ser

Vval

Val

260

Ser

Lys

Glu

Leu

Cys
340

Glu

Ser
Ala
Thr
420
Gly
Leu
Leu

Asp

His
500

His
Pro
Ala
Phe
325
Gly
Arg
Glu
Lys
c¢lu
405
Leu
Asn

Asp

Ile
485

Lys

Asn

Gln

Phe

310

Phe

Glu

Vval

Leu

390

cys

Gln

Phe

470

Met

Asp

Asn

Val

295

Arg

Glu

Leu

Glu

375

Pro

Asn

Val

Val

Phe

455

Gly

Ile

Asn

265

Pro Ala
280

Asp Ala

Pro Glu

Gly Leun

345

Asp Leu
360

Lys Thr

Pro Leu

Met Leu

Glu Lys

425

Ala Leu

440

Asp Arg

Phe Lys

Asn Gly

Ala Pro
505

Ser

Gly

Leu

Asn

330

Leu

Asp

Asp

Asn

Leu

410

Arg

Leu

Glu
490

Tyx

88

Ser

Leu

Gly

315

Ser

His

Leu

Gly

Asn

395

Pro

aly

Lys

Phe

475

Arg

Arg

Val

Phe

300

Lys

Met

Ile’

Glu

380

Ile

Gln

val

Glu

Ser
460

Leu

285

Pro

Leu

Glu

365

val

Thr

Thr

Gln

Ile

445

Thr

270

Pro

Ile

Ser

Leu

Ile

350

Thr

Ile

Glu

Thx
430

Pro

Ser

Gln Ala Ala

Val Asp Ala

Gly Arg Glu

510

Gly

Ser

Leu

Gly

335

Ile

Ala

Ile

Leu

415"

Asn

Met

Arg

Asp

Leu

495

Leu

Phe

Sex

Asn

320

Phe

Gln

Pro

Val

Arg

400

Gly

Met

Gly

Gly

Met

480

Ala

val .

PCT/US03/10308
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Glu Lys Met
515

Gln Ala Ala
530

Leu Arg Lys
545

Lys Lys 'Lys

Ser Leu Gly

His Val Gly
" 5g5

<210> 86

<211> 147
<212> DNA
<213>

<400> 86

Arg

Ile

Asn

Leu

Asn

Glu Leu Ile

Gly Asn His
535

Val Leu Ala
550

Leu Gln Lys
565

Val Glu val

Pro

520

Ile

Lys

Gln

Pro

580

Arg Gln Gln

Ile Ala Arg

Cys Tyr Gly
555

Lys Glu Gly
570

Gln Glu Ala

585

Lys Asp Lys

Pasteurella multocida

Phe Asp Ile
525

Ser Thxr Val
540

Gly Asp Val

Lys Lys Arg

Phe Leu Ala
590

PCT/US03/10308

Ala Ile

Lys Gln

Ser Arg
560

Met Lys
575

Ile Leu

aaaagttcga ctteccgtaat cggtttttta gttaattgtt caatattgeg taataaacga

cgttetetty gttcaacaaa taacaatgea cgeoctgtac gtccggeacyg ccectgtacga

ccaatacggt ggacataaga ctcageca

<210> 87

<211> 1833
<212> DNA
<213>

<400> 87
atgactgaaa

gtectetgact
ttaaatgggce
tcactcectt
gcaccgacac
gcgaaaaata
gctttacgee

cgtegtggea

caacaatgac
taggetttga
atgatgtget
tattagecaca
gtgagttage
ccaatattgt
aaggtgctca

ctttagattt

Pasteurella multocida

tttecaatgat
aacccettet
aggtatggca
aattgattta
catccaagta
taccctttat
ggttgtagtg

gtctaattta

ttaggcettge
ccaattcaac
caaactggaa
gataaaaaat
gcagatgeet
ggtggtcaac
gggacacctg

cgttttatgg

89

ctgaatttet
aaagttgtat
gtggtaaaac
atccacaaat
gtgagecactt
gctatgacat
gtegtatttt

tgttagatga

tettaacgee
cccaaacctyg
cgeegeettt
gttagtgatg
ttgecaaatat
tcaattgeogt
agatcacatt

ageggacgaa

60

120

147

60

120

180

240

300

360

420

480



WO 03/086277

atgttacgta
catcagacty
tttatgaaag
acacagagtt
gaagtagaaa
gtaacggaat:
caacaattac
gcaaccgaty
gatattccat
cgtacagggc
gaacaattaa
gettgtegee
ggactttate
gcggeggega
attattgate
gaaaatccac
cgtattgaag
aatgaaggtg
acgattgaat
gtgatgaaca
gatcgegatg
cgttttgggc
ccacgcagag
<210>
<211>

<212>
<213>

88
610
PRT

<400> 88

tgggetttat
cacttttete
atccgaaaga
gttggtatgt
aatttgatge
tgttggaaaa
gtgaacaaac
tggcggegeg
tagatgctga
gtgcattgtt
ctaaaaaacc
gtgagaaatt
gtagcttact
tgttgatgtt
gtaaaactte
gttcagcaga
taggacgttt
atatcaatag
taccacaagg
aacaaatgca
atttegetga
gtgaagatcg

aaagacgtga

tgatgatgtt
agccaccatg
gattaaaatt
geatggtttce
cgegattatce
acatggttte
gettgategt
tggtttagat
gtcttatgtt
atttgttgaa
gattacggaa
taaagccaaa
agaagatatg
gttgcaaggt
acgtggtgat
gegtegtggt
agatggcgeg
tegttatatt
tatgccecgaaa
gatgtcattt
cegeegtggt
taaatttaaa

acgccaaaag

Pasteurella multocida

gaaacggtga
ccagatccaa
aaatcgacgé
cgtaaaaatg
tttactegta
cgtgccgeag
ttaagaaatg
gtggagcgca
caccgtattg
ccaagagaac
gtecgaagtge
attacagtce
ttecacegegyg
aaacaaaagc
cgtggcgage
tacggtacac
gaagtccgtce
ggtcatatta
gaattattag
gtgggagegt
ggaaaacgta
gaaaaaagtce

taa

tggcagaatt
ttegtegtat
aaacgacgaa
atgeocttatt
ctaaaacggg
cattaaatgg
gtagtttaga
ttagcctegt
gtegtacagy
gtegtttatt
caaatcatga
aattagagca
atcaagatca
ttattttace
gtecgtgaacg
cgcaggcgat
atattgttgg
aattatatga
gtgtatttge
ctaatgcagg
aaggacgedgyg

agcgcacttt

PCT/US03/10308
accagaacaa 540
tactaagcgt 600
tcecagatatt 660
acgtttctta 720
gacattagat 780
cgatatgaca 840
tateccttgtg 900
agtgaactat 960
gcgtgcagga 1020
acgtaatatt 1080
ggtactacaa 1146
tcatgattta 1200
ggaagatatt 1260
agecgatcca 1320
tggtggacgt 1380
ggatttatat 1440
ggcgattgee 1500
tgattacacc 1560
gaaaacacgc 1620
ttcaagcegt 1680
cgatgaacca 1740
taatgatcge 1800

1833

Met Thr Glu Thr Thr Met Thr Phe Asn Asp Leu Gly Leu Pro Glu Phe

1

5

10

15

Leu Leu Asn Ala Val Ser Asp Leu Gly Phe Glu Thr Pro Ser Pro Ile
25

20

90

30
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Gln Gln

Met Ala
50

Leu Ala
65

Ala Pro

Phe Cys

Gln Axg

Val Vval
130

Leu Asp
145

Met Leu

Leu Pro

Pro Ile

Lys Ile
210

Trp Tyr
225

Glu val

Gly Thr

Ser Cys Ile

35

Gln

Gln

Lys

115

Gly

Leu

Arg

Glu

Arg

195

Lys

Val

Glu

Leu

Thx

Ile

Arg

100

Asp

Ser

Met

Gln

180

Ser

His

Lys

Asp
260

Gly

Asp

Glu

85

Ala

Ile

Pro

Asn

Gly

165

His

Ile

Thr

Gly

Phe

245

val

Pro

Ser

Leu

70

Leu

Lys

Gln

Gly

Leu

150

Phe

Gln

Gln

Phe
230

Asp

Asn

Gly

55

Asp

Ala

Asn

Leu

Arg

135

Arg

Ile

Thr

Lys

215

Arg

Ala

Glu

Leu

40

Lys

Lys

Ile

Thr

Axg

120

Ile

Phe

Asp

Ala

200

Thr

Lys

Ala

Leu

Leu

Thr

Lys

Gln

105

Ala

Leu

Met

Leu
185

Phe

Asn

Ile

Leu
265

Asn

Ala

val
S0

Ile

Leu

val

Val

170

Phe

Met

Pro

Asp

Ile

250

Glu

91

Gly

Ala

Pro

75

Ala

Val

His

Leu

155

Glu

Ser

Lys

Asp

Ala

235

Phe

Lys

His
Phe

60

Gln

Thr

Gln

Ile

140

Asp

Ala

Asp

Ile

220

Leu

Thr

His

Asp

45

Ser

Met

Ala

Leu

Gly

125

Arg

Glu

Val

Thr

Pro

205

Thr

Leu

Arg

Gly

Val

Leu

Leu

cys

110

Ala

Arg

Ala

Met

Met

190

Lys

Gln

Arg

Phe
270

Leu

Pro

Val

Glu

95

Gly

Gln

Gly

Asp

Ala

175

Pro

Glu

Ser

Phe

Lys

255

Axg

Gly

Leu

Met

80

His

Gly

Val

Thr

Glu

160

Glu

Asp

Ile

Cys

Leu

240

Thr

Ala

PCT/US03/10308
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Asp

Ala

305

Asp

Gly

Glu

Thr

Glu

385

Gly

Gln

Lys

Gly

Sex

465

Gly

Ile

WO 03/086277

Ala

Axg

290

Ala

Ile

Arg

Glu

370

Lys

Leu

Glu

Leu

Asp

450

Ala

Ile

Ala

) Lys

Leu

275

Leu

Arg

Pro

Ala

Arg

355

Val

Phe

Asp

Ile

435

Glu

Glu

Ile

Asn Gly Asp

Arg

Gly

Leu

Gly

340

Leu

Glu

Lys

Ile

420

Leu

Gly

Axg

Val

Ala
500

Asn

Leu

Asp

325

Arg

Leu

Val

Ala

Ser

405

Ala

Pro

Glu

Arg

Gly

Asp

310

Ala

Pro

Lys

390

Leu

Ala

Ala

Arg

Met

Ser

2895

Val

Glu

Gly

Asn

Asn

375

Ile

Leu

Ala

Asp

Arg
455

Thr

280

Leun

Glu

Ser

Arg

Gln

Arg

Ala

' 345

Ile
360

His

Glu

Met

Pro

440

Glu

Gly Tyr Gly

470

Gly Arg Leu Asp

485

Asn Glu Gly Asp

Leu Tyr Asp Asp Tyr Thr

Glu

Glu

Val

Asp

Leu

425

Ile

Arg

Gly

Ile
505

Thr

Gln

Ile

Ile

Val

330

Leun

Gln

Vval

Gla

Met

410

Met

Ile

Gly

Pro

Ala

490

Asn

Ile

92

Leu

Leu

Ser

315

His

Leu

Leu

Leu

395

Phe

Leu

Asp

@ly

Gln

475

Glu

Ser

Glu

Arg
val
300
Leu

Axg

Phe

Gln
380

Glu

Leu

Arg

Arg

460

Ala

val

Arg

Leu

Glu

285

Ala

Val

Ile

val

Lys

365

Ala

His

Ala

Gln

Lys

445

Glu

Met

Pro

Gln

Thr

val

Gly

Glu
350

Lys

His

Gly
430

Thr

Asn

His

Ile
510

Gln

Thr Leu

Asp Val

Asn Tyr
320

335

Pro Arg

Pro Ile

Arg Arg

Asp Leu

400

Gln Asp

‘415

Lys Gln

Ser Arg

Pro Arg

Leu Tyr
480

Ile Val
495

Gly His

Gly Met

PCT/US03/10308
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515 520 525

Pro Lys Glu Leu Leu Gly Val Phe Ala Lys Thr Arg Val Met
530 535 540

Gln Met Gln Met Ser Phe Val Gly Ala Ser Asn Ala Gly Ser
545 550 : 555

Asp Arg Asp Asp Phe Ala Asp Arg Arg Gly Gly Lys Arg Lys
565 570

Gly Asp Glu Pro Arg Phe Gly Arg Glu Asp Arg Lys Phe Lys
580 585 590

Ser Gln Arg Thr Phe Asn Asp Arg Pro Arg Arg Glu Arg Arg

Asn Lys

Ser Arg
560

Gly Arg
575

Glu Lys

Glu Arg

PCT/US03/10308

595

Gln Lys

610
<210> 89
<211l> 187
<212> DNA
<213>
<400> 89

600

Pasteurella multocida

605

tctacgttaa cgceccaccegt tgtattaata acattggcaa agccagaage agcgatcatce

acaaaaccaa tcatcgccat taaacgtaag ccttgttgga aaatgtcatt actttcectttt

aatttgaaaa taccacaaac agcaaaaata atcagaccgg ctaatccacce aataatagtt

gaactct

<210> 90

<211l> 1359
<212> DNA
<213>

<400> 90
atgttattaa

cgtattaatg
ttgggcgtea
gcecatgaatt
gatttacttg

gegggtttta

ttattacctg

ctaaccctgt
ttgteatege
gtgaaacaat
atgcgatttt
cctataaagt

aatattttat

Pasteurella multocida

egtgatttec
actcgttatt
aaaaacgttt
aggcgegttt
cattaaacgt

cttaacaatce

tcoccatatcecge gtttattect

attgtggtte
teegeattag
acgaatggac
gcggttgeca
ttgggcaata
ctcacgetgt

attgtgatte

93

tacttgeget
tggcaggttt
taggcggagg
tttcaaaatc
caccaagcag
ttgecegttte

cececgettet

cagtttattg
aactggcaat
tgcagaggte
aggecattact
tegetcaatg
atcgcaaaac

tgogatttte

60

120

180

187

60

120

180

240

300

360

420

7
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aataaactaa
acttatatgt
aatatcaatc
gctatggcag
tatcgtaaac
tecacatgttg
acttttgece
atttttgetg
ttacgtttaa
attaatacaa
gaaaataaag
attggctcat
tetettggtt
gatgcgggtt
ggtaaacatg
ctecattettt
«<210> 91

<211> 452
<212> PRT
<213>

<400> 91

aattggatcg

tattaccagt’

aagccggege
tecccagtgat
cgagagaata
ctcaaatcaa
ttcagectcett

tttgtggtat

tggcgatgat

cgggtggtgt
ggattgcagc
cattctcaac
tctecaccttt
cgectgecte
atcatatttg

teggttggtt

togtgecgtt
agggtttggg
gactttagge
tggcatgatt
tgeccatgatg
gccgttccat
taccagttca

tttcaaatta
tggttttgtg
aacggcgtta
ctttttaatg
ggtacctatt
agcaacggtt
tgactcaaca
ggattectgte

agccgecatg

Pasteurella multocida

gettgtgttt
aaaattttta
ttacagacat
cttggtttac
cgcagcgaaa
gteggcgeaa
accattattg
aaagaaagta
atgatecgcetg
gttgaaacct
ctgttagttg
attgcctcta
tcgettattg
ttaggaccaa
gtcccaacat

tatctgtaa

Met Leu Leu Thr Asn Pro Val Val Ile Ser Ile

1

5

10

Leu Ser Leu Leu Arg Ile Asn Val Val Ile Ala
25

20

Leu Val Ala Gly Leu Thr Gly Asn Leu Gly Val

35

40

Thr Phe Thr Asn Gly Leu Gly Gly Gly Ala Glu

50

55

Ala Ile Leu Gly Ala Phe Ala Val Ala Ile Ser

65

70

75

94

taacttttgg
ttgaaagtat
ctgtggetga
tgacagcgat
tcagcacgca
gtttagtgge
gtggattage
atgacatttt
cttetggett
tcagteaagg
gettatttat
tttatgtacce
gggtatccge
cctegggttt

ttatccatta

PCT/US03/10308
tttaaccgee 480
cctegttaag 540
agtgtcatta 600
ctttattage 660
agatattgaa 720
aatcattgtt 780
cggtectgatt 840
ccaacaaggce 9200
tgeccaatgtt 960
ttttggegea 1020
tactatgggg 1080
actttgtctt 1140
tgcgettggt 1200
aaatgcagat 1260
taatatccca 1320

1359

Val Val Leu Leu Ala

is5

Leu Val Ile Ser Ala

30

Ser Glu Thr Ile Lys

45

Val Ala Met Asn Tyr

60

Lys Ser Gly Ile Thr

80



Asp

Ser

Leu

Ile

Leu

145

Ile

Thr

Met

Arg

225

Ser

Ala

Ile

Lys

Ala

305

Ile

WO 03/086277

Leu

Arg

Phe

Pro

130

Asp

Leu

Ser

Xle

210

Glu

His

Ile

Gly

Leu
290

Met

Asn

Leu

Ser

Ala

115

Ile

Arg

Met

Val

Vval

195

Leu

Val

Ile

Gly

275

Lys

Ile

Thr

Ala

Met

100

val

val

Arg

Leu

Lys

180

Ala

Gly

Ala

val

260

Leu

Glu

Gly

Tyx

85

Ala

Ser

Ile

Ala

Leu

165

Asn

Glu

Leu

Met

Gln

245

Ala

Ser

Phe

Aly

Lys

Gly

Ser

Pro

Val

150

Pro

Ile

Val

Leu

Met

230

Ile

Phe

Gly

Asn

val

310

Gly

Val

Phe

Gln

Pro

135

Ala

Vval

Asn

Ser

215

Lys

Ala

Leu

Asp

295

Met

Val

Ile
Lys
Asn
120

Leu
Cys
Gly
Gln
Leu
200
Ala
Sexr
Pro
Leu
Ile
280
Ile

Ile

Thr

Lys

105

Leu

Leu

val

Phe

Ala

185

Ala

Ile

Glu

Phe

Gln

265

Ile

Phe

Ala

Arg

50

Phe

Leu

Ala

Leu

Gly

170

Gly

Met

Phe

Ile

His

250

Phe

Gln

Ala

Leu

95

Leu

Ile

Pro

Ile

Thr

155

Lys

Ala

Ala

Ile

Ser

235

Val

Phe

Ala

Gln

Ser

315

Val

Gly
Leu
val
Phe
140

Phe

Ile

Val
Ser
220
Thr
Gly
Thr
Val
Gly
300

Gly

Glu

Asn

Thr

His

128

Asn

Gly

Phe

Leu

Pro

205

Gln

Ala

Ser

Cys

285

Leu

Phe

Thr

Thr

Ile

110

Ile

Lys

Leu

Ile

Pro

95

Leu

Ala

Leu

Thr

Glu

175

Gly

190

Val

Arg

Asp

Sexr

Ser

270

Gly

Arg

Ala

Phe

Leu

Ile

Lys

Ile

Leu

255

Thx

Ile

Leu

Asn

Ser

Ser

Thx

Phe

Lys

Ala

160

Ser

Gln

Gly

Pro

Glu

240

Val

Ile

Phe

Met

Val

320

Gln

PCT/US03/10308
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Gly

Vval

Pro

Ser

385

Asp

Leu

Thr

Ala

WO 03/086277

Phe

Gly

Ile

370

Pro

Asn

Phe

Met
450

<210>
<211>

<212>

<213>

<400>

ctctagatag
gtttetettt
tgtaaaaatc
cttectacatt
attctegttt
tactatgatc
ttacttcaga
aaccttgget
cagaaagaaa tactggttta

ttgcatgaat ctttaaaaca

Gly Ala
340

Leu Phe
355

Ile Ala

Gly Ser

Ala Asp
420

Ile His
435

Tyr Leu

92
1391

DNA

325

Glu Asn

Ile Thr

Ser Ile

Thr Val

390

Pro Ala
405

Gly Lys

Tyr Asn

Lys Gly

Met Gly
360

Tyr Val
375

Ser Leu

Ser Asp

His Asp

Ile Pro
440

Pasteurella multocida

92

aggagcttat
taagtactca
taatcttget
gtactctaga
tgcgaattgg
gaatcgttca
attaatttte

aggctttett

atatttactt
tcaacactat
cttgcattat
tcgtectgata
tecaagceteat
tecagatgaca
tgacttggac
gctttatgaa
tctgecatcaa

tcatttagtg

Ile
345

Ile
Pro
Ile
Sér
His

425

Leu

tatgatcaac

taataattte

ttgaaactge

gctttaatte

aaaataaatc

tattttcact

aagaataagt

ccacaccttt

ctgegtaage

aactatcttt

330

Ala Ala Phe

Gly Ser Ser

Leu Cys Leu
380

@Gly Val Ser
395

Thr Leu Gly
410

Ile Trp Asp

Ile Leu Phe

96

Leu

Phe

365

Ser

Ala

Pro

Ser

Gly
445

atagttttta
tacaactaaa
aactcttect
atcataataa

tcctgaaaaa

Met
350

Ser

Leu

Ala

val
430

Trp

tgctggtaaa
gttataagac
agcccaagte
acgetttect

tataaatgte

335

Leu

Thr

Gly

Leu

Ser

415

Val

Leu

val

Phe

Gly

400

Gly

Pro

Ala

PCT/US03/10308

tattegttgt 60
aattgttett 120
atcacaataa 180
cgttgattgg 240'
cactttgttt 300
atttgagtaa 360
tattetttat 420
tgttttcecat 480
tctaaatgtg 540

ttaaaatcett 600

7T
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ccataaaaac
cttttttatt
ctgcaactat
aaaacattte
atgctggatt
tagaactaga
gattttttte
aatctatceca
catttaattt
tgctcaaatt
agttatatce
tctetttgea
tccecatgaat

gagggtctag

<210> 93
<21t>

<213>

<400> @93

ccaagtttea
ctectttateca
ctttgaagaa
cttetegtta
ctcttttate
gctaaatcta
tattttttea
agattttatt
téttattgct
atcactttca
ttgettteta
tagqtaaaaa
atcagactct

a

1290
<212> DNA
Pasteurella multocida

ttttctaaga
aaaagaagat
cggattatag
tcattcaatt
gcattagata
ggtaggttat
acggatgtat
ctttttgeat
tetgtaataa
tttaagctgt
attctatttt
tctgaaacat

tcacctaaaa

ttaagaataa gttgectggta aatattcgtt

attatgatca
attaataatt
taccacacct
atttgaaact
cactgcgtaa
acgctttaat
aaaaaataaa
aaaactatct
tgtatttteca
gattttgtgt
attttctaat

agatgttaga

acgttataag
tcagcccaag
ttacgettte
getataaatg
geatagtttt
tctacaacta
tcaactctte
ttatcataat
cttcctgaaa
aactgatcte
cctttcaaaa

gatgtattct

acaattgtte
tcatcacaat
ctegttgatt
teccactttgt
taatttgagt
aatattcttt
cttgttttec
aatctaaatg
aattaaaatc
tttecaaaag
aattaagtct

ctaataattt

ttttatgtaa
tttctaatce
atgttagaga
ttaataccte
gcaattggaa
cctcaacctt
attegtttge
tttettette
gttttctege
taatagtctce
tagtgtcata
ctttettate

taatttcagt

gtgtttectet
tttgtaaaaa
aacttctaca
ggattctegt
tttactatga
aattacttca
ataaccttgg
atcagaaaga
tgttgcatga
ttccataaaa
agcetttttta
atctgcaact

agaaaacatt

97

ctgatctett
tttcaaaaaa
tgtattetct
ttccagaatt
agttaatctc
aacagctacg
tacatacgga
totttgttgt
atttteatece
tccacataaa
atcacaaatg
ccaaagaata

ttcagtgtta

tttaagtact
tctaatcettg
ttgtactcta
tttgegaatt
tcecgaatcegtt
gaattaattt
ctaggcttte
aatactggtt
atctttaaaa
acccaagttt
ttctetttat
atctttgaag

tecttetegt

PCT/US03/10308
tccaaaagag 660
ttaagtctat 720
aataatttag 780
ctttgeatty 840
tttgattcaa 900
atatcaaaaa 960
taaatatcca 1020
ctaagatatt 1080
atatcaacta 1140
tagacagtat 1200
aaggaataat 1260
atttteattt 1320
attaattcte 1380

1391
catcaacact 60
ctottgeatt 120
gatcgtetga 180
ggtcaagcte 240
catcagatga 300
tctgacttgg 360
ttgetttatg 420
tatctgeate 480
catcatttag 540
cattttctaa 600
caaaaagaag 660
aacggattat 720
tatcattcaa 780

2t
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ttttaatace
tagcaattgg
atcectecaace
atattegttt
attttettet
aagttttete
gttaatagtc
tttagtgtca
atctttetta
<210> 94

<21l1l> 429
<212> PRT

<213>

<400> 94

Met Lys Ile

1

tettccagaa
aaagttaatc
ttaacagcta
gctacatacg
tctetttgtt
gcattttcat
tctccacata
taatcacaaa

tcccaaagaa

5

ttetttgeat
tctttgatte
cgatatcaaa
éataaatatc
gtctaagata
ccatatcaac
aatagacagt

tgaaggaata

taattttcat

Pasteurella multocida

tgatgctgga
aatagaacta
aagatttttt
caaatctatc
ttcatttaat
tatgctcaaa
atagttatat

attetetttg

Ile Leu Trp Asp Lys Lys Asp Val

Cys Lys Glu Asn Tyx Ser Phe Ile Cys Asp Tyr

20

25

Ile Arg Lys Gln Gly Tyr Asn Tyr Thr vVal Tyr

35

40

Ile Asn Ser Leu Asn Glu Ser Asp Asn Leu Ser

50

55

Glu Asn Ala Arg Lys Leu Ile Thr Glu Ala Ile
70

65

75

Tyr Leu Arg Gln Gln Arg Glu Glu Glu Asn Ala

85

Trp Ile Asp Leu Asp Ile Tyr Pro Tyr Val Ala

100

105

Val Glu Lys Ile Glu Lys Asn Leu Phe Asp Ile
115

120

Glu Asp Asn Leu Pro Axrg Phe Ser Ser Ser Ser

130

135

98

ttctetttta
gagctaaatc
tetatttttt
caagatttta
tttgttattg
ttatcacttt
ccttgettite

catagataaa

Ser Asp Phe

Asp Thr Lys
30

PCT/US03/10308

tegeattaga 840
taggtaggtt 900
caacggatgt 960
ttetttttge 1020
cttctgtaat 1080
catttaagct 1140
taattctatt 1200
aatctgaaac 1260
1290
Tyr Leu
15
Asn Arg

Leu Cys Gly Glu Thr

45

Ile Val Asp Met Asp

60

Thr Lys Leu Asn Glu

80

Lys Arg Ile Lys Ser

95

Asn Glu Tyr Thr Ser

110

Val Ala val
125

Lys Val

Tle Glu Ser Lys Arg

140

2\



145

Met

Glu

Glu

Asp

225

Asp

Ile

Asp

Phe

Val

305

Thr

Asp

Asp

val

WO 03/086277

Thr

Gln

Met

Ser

Asn

210

Gln

Phe

His

Lys

Phe

290

val

Gln

His

Gln

val
370

Phe

Arg

Phe

Ser

195

Leu

Leu

Asn

Ala

Pro

275

His

Glu

Ile

Ser

Phe

355

Ser

Gln

Ile

Ser

180

Lys

Leu

His

Phe

260

val

Lys

Leu

Lys

Lys

340

Ala

Asp

Leu
Leu
165
Lys
Ile
Phe
Lys
Sex
245
Bis
Phe
Ala
Lys
Asn
325
Thr
Lys

Asp

Leu

150

alu

Leu

val

Asp

Ile

230

Gly

Leu

Leu

Arg

Axrg

310

Lys

Arg

Leu

Ser

Asn Ala

Glu Val Leu

Leu

Ala

Lys

215

Leu

Ser

Asp

Ser

Lys

295

Pro

Ala

Trp

Glu

Glu
375

Glu Asn
185

Asp Arg
200

Glu Asn

Glu Asn

Glu asu

Tyr Tyr
265

Asp Gly
280

Pro Serxr

Ser Gln

Thr Phe
345

Ser Asn
360

Tyr Asn

Ile Lys
155

Lys Leu
170

Thr Ser

Leu Asn

Lys Lys

Glu Thr

235

Thr Leu

250

Asp Lys

Lys Gln

Gln Gly

Lys Ile

315

Val Ser

330

Ile Ala

Gln Arg

Val Glu

929

Glu

Asn

Leu

Phe

Ala

220

Asn

Asp

Gly

300

Asn

Ser

Val

Gly

val
380

Asn

Asp

Thr

Leu

205

Leu

Val

Ser

Arg

285

Lys

Ser

Asp

Ser

Lys
365

.Ile

Pro

Asn

Ser

190

Lys

Leu

Phe

Val

Phe

270

Val

Glu

Glu

Glu

Asn

350

Arg

val

Ala

Glu

175

Ile

Gly

Glu

Met

Leu

255

Asp

Asp

Val

Arg

335

Glu

Lys

Met

Ser

160

Lys

Ile

Leu

Axg

Glu

240

Lys

Ala

Leu

Leu

Ile

320

Phe

Leu

Gly

PCT/US03/10308
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Trp Ala Glu Ile Ile Asn Asn ala Arg Ala Arg Leu Asp Phe Tyr Lys
385 390 385 400

Glu Gln Lieu Ser Tyr Asn Val Asp His Asn Ser Val Asp Glu Tyr Leu
405 410 415

Lys Glu Lys His Asn Glu Tyr Leu Pro Ala Thr Tyr Ser
420 ) 425

<210> 95
<211> 101
<212> DNA

<213> Pasteurella multocida

<400> 95
cttatttaag cggttttttt acccaacgct tgaaaatgtt ctctecattt gtecacatgga

aaaaggagag aacatgtatt ttagaatggg gatataaage a

<210> 96
<211> 220
<212> DNA

<213> Pasteurella multocida

<400> 96
ctttttectyg aagtaataca tcttgagaaa gaattaagtt ttctaaacga gaaggctgat

tgatatcata ataaatacca atatcatcgt acactaatga gaaaggtgga taccecatcca
cacccagtcc aatagaacgt aaaaaaccat cttctatcgt cgcataaggt aaatcatgtt

gttgtgcaaa atgccfcgct ttctttgatg atgcetttata

<210> 97
<211> 546
<212> DNA

<213> Pasteurella multocida

<220>

<221> misc_feature
<222> (529)..(529)

<223> nisa, g, ¢, or t

<220>

<221> wmisc_feature
<222> (532)..(532)

<223> nisa, g, ¢, or t

<220>

<221> misc_feature
<222> (535)., (535)

<223> nis a, g, c, or t

100

60

101

60
120
180

220

951
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<220>
<221>
<222>
<223>

<220>

misc_feature
{538) .. (538)
nisa, g, ¢, or t

<221> misc_feature

<2225

(543) .. {543)

<223> nis a, g, ¢, or t

<400> 97
gactttgtea

teccactgttyg
ataaaatcaa
aacattattt
ccaagcagaa
acacagtgtyg
gctgttaaat
gatacttatg

gatccetcgea

tcatcgeaac
aagctgtcat
cgattcecgt
tttetectga
ttattgttgg
ccagaaaaaa
tatttgeaaa
cgagtecttea

ttggtacaca

gccaacagac
tgaacaaacc
tggttttace
gttéttaaga
cagtacttct
agatgtaact
tacgtatcte
ccatttaaat

ctacaataac

tataataccg
ctttecaatca
gaaaaaatge
gaaggaaaag
tatcaagcaa
gttttattta
gecaatgegag
acaaaagaca

ccaagtttcg

ccnaag

<210> 98

<211> 20

<212> DNA

<213> Transposon Tnl0

<400> 98
atctgatecect tcaacteage

<210> 99
<211l> 19
<212> DNA

<213> Transposon Tnl0

<400> 99
cgoagggett tattgatte

<210> 100

<211l> 27

<212> DNA

<213> Transposon Tnl0

<400> 100
gcggaatteg atgaatgtte cgttgeg

101

PCT/US03/10308

aaacaggtta ttttaataca 60
atccacaage aacgattatt 120
gtgagaaatt tecataccaag 180
cacttcatga caatttgttt 240
aagtatttge cgatatgttg 300
cacacaatac tgaggctgaa 360
ttgectttte taatgaatta 420
ttatcaatgy tatttctact 480
gctatggeng tnatngtnta 540
546

20

! 19

27

2\
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<210> 101
<211> 20
<212> DNA

<213> Transposon Tnl0

<400> 101
tttaccaaaa tcattagggg

<210> 102
<211> 19
<212> DNA

<213> Transposon Tnl0

<400> 102
gatcatatga caagatgtg

<210> 103
<21ll1l> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> polynucleotide as PCR primer

<220>

<221> misc_ feature

<222> (21)..(30)

<223> nis a, g, c, or t

<400> 103
ggccacgegt cgactagtac nnnnnnnnnn gatat

<210> 104
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> polynucleotide as PCR primer

<220>

<221> misc feature
<222> (21)..(30)
<223> nis a, g, ¢, or t

<400> 104
ggccacgegt cgactagtac nnnnnnnnnn cagcece

<210> 105 !
<211l> 20
<212> DNA

<213> Transposon Tnlo0

<400> 105
ggccacgegt cgactagtac

102

PCT/US03/10308

20

19

35

35

20
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<210> 106

<211> 20

<212> DNA

<213> Pasteurella multocida

<400> 106
tacgttaacg ccaccecgttg

<210> 107

<211l> 20

<212> DNA

<213> Pasteurella multocida

<400> - 107
gettececatac cttgtgaace

<210> 108

<211l> 19

<212> DNA

<213> Pasteurella multocida

<400> 108
gggtgtacge cttctgqtg

<210> 109

<211> 20

<212> DNA

<213> Pasteurella multocida

<400> 109
attgcagtca ttgcggatge

<210> 110

<211> 19

<212> DNA

<213> Pasteurella multocida

<400> 110
cgatatggta cgtgtcgac

<210> 111

<211> 20

<212> DNA

<213> Pasteurella multocida

<400> 111
aaaaggcgga cctaagtccg

<210> 112

<21l> 20

<212> DNA

<213> Pasteurella multocida

103

PCT/U $03/10308
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20

19

20

19

20

294
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<400> 112
cegacaacat gacaatggag

<210> 113

<211l> 19

<212> DNA

<213> Pasteurella multocida

<400> 113
tttgcagtag cttaccgte

<210> 114

<211> 19

<212> DNA

<213> Pasteurella multocida

<400> 114
cctgacgace aatacggtg

<210> 115

<211> 20

<212> DNA

<213> Pasteurella multocida

<400> 115
ggatggtetg atcctaatge

<210> 116

<211> 20

<212> DNA

<213> Pasteurella multocida

<400> 116
cgttecatcag atgacactge

<210> 117

<211l> 20

<212> DNA

<213> Pasteurella multocida

<400> 117
gtgattacgg gattatceggg

<210> 118

<211> 20

<212> DNA

<213> Pasteurella multocida

<400> 118
tgaagtggta acgaggcttg

104

PCT/US03/10308
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19

19

20

20

20

20



TRAITE DE BUDAPEST SUR LA RECONNAISSANCE
INTERNATIONALE DU DEPOT DES MICRO-ORGANISMES
AUX FINS DB LA PROCEDURE EN MATIERE DB BREVETS

13 MAi20u3
FORMULE INTERNATIONALE
DESTINATAIRE 1 ’ RECBPISSE EN CAS DE DEPOT INITIAL,
délivzé en vertu de la rd3gle 7.1 par
1'AUTORITE DE DEPOT INTBRNATIONALE
Merial Limited idontifide au bas do cette page
PO Box 327, Sandringham House, Sandringham Avenus
Harlow Business P
Harlow, Essex CM19 5TG
England
NOM ET ADRESSE
DU DEPOSANT

I. IDENTIFICATION DU MICRO-ORGANISME
Référence d'identification donnée par le Numéro d'ordre attribué par
DEPOSANT 1 1'AUTORITB DE DEPOT INTERNATIONALE 1
II. DESCRIPTION SCIENTIFIQUE ET/OU DESIGNATION TAXONOMIQUE PROPOSER
Le micro-organisme identifis sous chiffre I &tait accompagné :
d'une description scientifique
d'une désignation taxonomique proposése
{Cocher ce qui convient)
IIXI. RECBPTION BT ACCEPTATION
La présente autorité de dépdt internationsles accepte le micro-organisme identifié sous
chiffre I, qu'slle a regu le 2003 (date du dépdt initial)
Iv. RECEPTION D'UNE REQUETE EN CONVERSION
La présento autorité de dép8t internationale a regu le micro-organieme identifié sous
chiffre I le (date du dépét initial)
et a regu une requdte en conversion du dép8t initial en dépdt conforme au Traité de
Budapest le (date de réception de la requéte en conversion)
V. AUTORITB DE DEPOT INTEBRNATIONALE
Nom 1 8ignature{s) de la (des) parsonne(s)

CCNCM compétente{s) pour représenter l'autorité

ollection Nationale de dépét internationale 94 dé\ 1'(des]

de Cultures de Microorganismes employé (s) autorisé(s) / Georges WAGENER
dresse ¢ [NSTITUT PASTEUR

28, Rue du Docteur Roux WM/]

F-75724 PARIS CEDEX 15 pate ¢ Parls,lo 29 awil -

1 En caw d'application de la radgle 6.4.d), cette date est la date llquulllu ls statut
d'autorits de dép8t internationale a 8té acquis.

Pormule BP/4 (page unigue)
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DIVISION DE NUEVAS CREACIONES

2020

Bogota, D.C., 24 de enero de 2008

Abogado

Emilio Ferrero

ASUNTO Radicacion 04-111105
Tramite 002
Evento 001
Actuacion 430
Oficio = 1638
Folios 003

Patente de Invencion Il Patente de Modelo de Utilidad [ ]

Via Nacional [:I
Via PCT (fase nacional) [Jjj Cap.l [] Cap.li N
No. Sol. Internacional PCT/US03/10308

Fecha de Presentacion Internal. 04/04/2003

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1.  Descripcion: Folios: 80 a 216 como se radico inicialmente.

1.2. Reivindicaciones: Folios: 287 a 291 segun modificaciéon de 26/11/2007.

1.3. Figuras: Folios: 292 a 395 segin modificacidon de 26/11/2007.

1.4. Respuesta del solicitante: Folios: 280 a 285.

2. Objeto de la invencion
Titulo de la solicitud: “Bacteria Gram Negativa Atenuada”.

El objeto de la presente solicitud de patente de invencion consiste en bacterias Gram
negativas atenuadas y composiciones que las contienen para aplicaciones
preventivas, terapéuticas, como vectores de expresién y para fines investigativos; asi
como los métodos de obtencién de las mismas.

Reivindicaciones 1-9, 14-19, 22-24: Mutantes atenuados de [a familia
Pasteurellaceae.

Reivindicaciones 10-13, 20-21, 25-26: Composiciones que contienen los mutantes
reclamados.



gt 1°)

El problema planteado en esta solicitud es la falta de bacterias atenuadas totalmente
viables para uso en vacunas y métodos terapéuticos.

Para solucionar este problema técnico la solicitud en estudio proporciona un(os)
mutante(s) de una(s) bacteria(s) Gram negativa que resulta(n) en un fenotipo
atenuado, su método de obtencién, composiciones que las contienen, otros
polipéptidos, unos primers y un(os) acido(s) nucleico(s), entre otros.

o El objeto de la solicitud definida anteriormente se clasificé en la IPC A61K
1/100.

3. De la solicitud de Patente (segln el caso)

3.1. Descripcion (articulo 28 D. 486)

Se reitera que segun el articulo 29 de la Decisién 486 solo los microorganismos
mutantes que cuenten con certificacion de un depésito podran ser reclamados, ya
gue éste se constituye como el sustento descriptivo suficiente; a la fecha solo se

cuenta con este sustento para 5 mutantes.

De esta manera, la descripcion presentada no cumple con los requisitos establecidos
en el art. 28 de la Decision 486.

3.2. Reivindicaciones (articulo 30 D 486)

El capitulo reivindicatorio en general carece de concision y claridad por cuanto:

1) las clausulas 1, 2 y 3 incluyen materia sin sustento experimental, ya que no es
posible extrapolar una mutacién realizada a una especie bacteriana a otras especies,
y mucho menos a toda una familia de bacterias;

2) se definen los mutantes a partir de materia que no es caracterizante como su
método de obtencion, pasos y objetivos del mismo, y/ o por la actividad buscada y/o
resultado esperado y/o partir de objetos no sustentados (p.e. clausulas 5, 6, 15, 22,
23)

3) se incluye materia en clausulas dependientes que amplian la materia inicialmente
reclamada y que no se encuentran sustentadas en la descripcién, existiendo una
inconsistencia con ésta (p.e. clausulas 9, 22, 24);

4) se repite materia equivalente en diferentes clausulas, existiendo una duplicidad de
contenido pues las clausulas posteriores no aportan detalle de la invencién, ni
especifican su alcance (p.e. clausulas 15-19, 24-26);

5) se utilizan rangos imprecisos de porcentajes y términos ambiguos (p.e. clausula
24);

6) la estructura desorganizada y repetitiva del clausulado no promueve la
identificacion clara del desarrollo realizado, ni su comprensién y no corresponde con
lo detallado y sustentado en la descripcién (clausulas 1-26);

7) la forma correcta de reclamar cepas bacterianas modificadas es a partir de su
depdsito o con la clara identificaciéon de la secuencia modificada (sitio de insercion),
responsable de los cambios genotipicos y fenotipicos que confieren lo nuevo e
inventivo a las mismas y para que varias cepas correspondan con la misma
invencion todas deben compartir la modificacién especifica realizada y la actividad
alterada, lo que no corresponde con la reclamacién actual de las mismas; de la
correcta definicion de los mutantes depende la reclamacién dependiente de sus



productos relacionados, teniendo en cuenta que dicha cepa cumpla por si sola’con
los requisitos de novedad e inventiva.

De esta manera, el capitulo reivindicatorio presentado no cumple con los requisitos
establecidos en el art. 30 de la Decision 486.

4. Unidad de invencién (articulo 25 D 486)

Teniendo en cuenta que se aporta los depdésitos de 5 cepas correspondientes con
los mutantes 4G11, 5D5, 9C8, 9H4 y 13E1 y que éstos no presentan el mismo sitio
de insercién del transposoén, no interrumpen el mismo gen y no exhiben la misma
rata de proteccion, se considera que equivalen a invenciones independientes.

De acuerdo con lo anterior, el capitulo reivindicatorio en general no cumple con el
requisito de unidad de invencién, establecido en el art. 25 de la Decisién 486.

5. Respuesta a los argumentos del solicitante:

Se invita al solicitante, tal y como lo expone en su respuesta, a reclamar Unicamente
el mutante 4G11, ya que el pliego reivindicatorio modificado no coincide con esta
aclaracion.

Tal como se observa en este concepto, se considera que no se ha presentado
subsanacion total de los requerimientos realizados en el concepto téchico No. 1444,

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificacion de la presente comunicaciéon. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de‘la Cjrcular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de Division Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista, de fecha
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