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1. Yo, LUZ CLEMENCIA DE PAEZ, obrando como apoderada del solicitante en el asunto
antes identificado, me refiero al oficio No. 21635 notificado por fijaciéh en lista de 27

de noviembre de 2012 y con solicitud de prérroga del 20 de Febrero de 2013

2. Mediante oficio No. 21635 se puso en conocimiento del solicitante, el informe que

. . | -
contiene las observaciones hechas por su Despacho sobre la presente solicitud de

patente. Atiendo a las observaciones de la manera siguiente:

2.1.

Modificaciones al Capitulo Reivindicatorio !

La solicitante desea presentar un nuevo capitulo reivindicatorio con el animo de

superar las objeciones del Oficio 21635. El soporte a dichas modificadiones puede ser

encontrado en el capitulo descriptivo como fue originalmente presentaldo.
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Las modificaciones al capitulo reivindicatorio, corresponden a las admitidas en la
aplicacion de la Oficina Europea No 08793829.6, de la cual ya se ha recibido por parte

de dicha oficina, la intencién para otorgar su concesién. Se adjunta el documento en

Las siguientes modificaciones se han realizado al capitulo reivindicatorio:

mencién.

-Todas las reivindicaciones se han limitado a Streptococcus uberis '

-Las antiguas reivindicaciones 13-21, han sido eliminadas. |

-El término "factor de virulencia bacteriano" ha sido sustituido, por los nimeros de
identificacién de las secuencias SEQ ID NO, enumerados en la Eigura 4 de los
aminoacidos o acidos nucleicos correspondientes.

-En las reivindicaciones 1 y 8, la palabra "determinar" ha sido re'lemplazado por
"probar".

Cabe destacar ademas, que durante el tramite de la solicitud de pgtente europea
correspondiente, la numeracién de las secuencias en la Figura 4 original no
correspondia a la numeracién de las mismas secuencias en el correspggndiente listado
de secuencias. Con el fin de superar este error en la presente solicitud, se ha
modificado la Figura 4, tal y como se ha hecho en Europa, y en el que. la numeracién
de las secuencias se ha adaptado a la Lista de Secuencias. Se adjunhta la Figura 4

modificada con la lista de secuencias. |
!

2.2. Excepcidn a la patentabilidad

El Examinador menciona que las reivindicaciones 20 — 21, no son patentables, de
acuerdo con el Art 20, literal d). |

Dado que dichas reivindicaciones han sido eliminadas del capitulo reivindicatorio se
entiende por superada la objecion. '



2.3. Claridad y concision en las reivindicaciones

El examinador menciona que la reivindicaciéon 1 carece de claridad, en la m!edida que
el método que se desea proteger no especifica el procedimiento por medio d,'el cual se
identifica la proteina secretada, se selecciona y se determina su capacidad c:ie unién a
anticuerpo. *

|
Segun el examinador, ademas las reivindicaciones 15 y 16, las cuales se refieren a la
proteina de Streptococcus y la molécula de acido nucleico que codifica poq’ lo menos
dos proteinas, respectivamente, no se encuentran claramente definidas, ya ]’que no se
define de ninguna manera su estructura y que no se puede realizar la colgmparacién

con el estado de la técnica.
)

El Examinador ademas describe que la reivindicaciéon 17, relacionada con el portador
recombinante no se encuentra claro, porque no se hace mencion al tipo de;portador o}

depésito 0 acceso.
|

El Examinador menciona que la reivindicacién 18 se encuentra caracterizada por un

resultado a alcanzar. |

Con el fin de superar el numeral de claridad y las anteriores objeciones descritas por el
Examinador, el procedimiento reivindicado se ha modificado y se describe a

continuacion de manera detallada: |

(1) La etapa a) de la reivindicacién 1 se refiere a la identificaciéon de (o pairte de) una
proteina secretada, una proteina asociada a superficie o0 una proteina que tiene el
80% de identidad de secuencia a secuencias especificas, las cuales sé enumeran
en la Figura 4 y en el Listado de Secuencias. Este paso es por ejempljo, realizado
como se describe en la pagina 4, lineas 13-25 del documento PCT: I9$ genes de
Streptococcus uberis pueden ser identificados buscando el motivo de ll'ma proteina
secretada y / o una proteina asociada a superficie. Por ejemplo, los genes pueden
ser identificados buscando, un motivo de unién de lipidos (indicativo de una
proteina asociada a superficie) o para un sitio de divisién de pep{idasa sefial

. . . s ’ -~
(indicativo de una proteina secretada). Es cominmente conocido, que las

\»



proteinas secretadas contienen un péptido sefial y un sitio de division de pepti<iﬂ‘asa
sefial en su extremo N-terminal. Debido a la presencia del péptido sefial, la
proteina se puede escindir en el sitio de division de peptidasa sefial, de modci que
tal la proteina sera liberada. En la ausencia de dominios de transmembralj-'ta, la

proteina entonces se secretara al exterior de la célula.

Las proteinas asociadas a superficie también pueden ser identificadas bus;é:ando
genes con un sitio de unidén de sortasa (indicativo para una proteina asocﬁada a
superficie), como se describe en el Ejemplo 1 de la presente solicitud. E;"ln este
Ejemplo, las proteinas de Streptococcus uberis son identificadas basénd_bse en
motivos de firma en el genoma de S. uberis, tales como un motivo de fsortasa
LPxTGE, que es un sitio de unién a sortasa (ver descripcion y la Tabla 1).

También es posible seleccionar proteinas o genes que tienen al menos ;"80% de
identidad de secuencia a un numero SEQ ID especifica de una s{écuencia

indicada, como las que se encuentran en la Figura 4.

Como se describe en la pagina 6, lineas 18-28 del documento PCT, los métodos y
programas informaticos para la alineaciéon de secuencias y la determinadién de su

identidad de secuencia, tales como "Align 2", son bien conocidos en la técnica.

(2) La etapa b) de la reivindicacién 1 comprende la seleccién de una protei:ha que fue
identificada en el paso a) la cual es conservada sobre al menos dogi cepas de
Streptococcus ylo sus serotipos. En el Ejemplo 2, se evidencia obmo dicha
identificacion se puede realizar mediante hibridacion de los productos de PCR, de
los genes que codifican las proteinas identificadas en la etapa a). Estq\!s productos
de PCR se hibridizan con el ADN cromosémico de mulltiples cepas de S uberis. Si
una proteina se hibridiza con muitiples cepas de S. uberis, indica qué la proteina

se encuentra conservada sobre de multiples cepas de S. uberis.

(3) Finalmente, en la etapa c) se comprueba si una proteina que es seleofcionada en el

!
paso b) se une a un anticuerpo o a una célula inmune de dos animales infectados

por dos cepas diferentes de Strepfococcus o sus serotipos. ’

)
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La etapa c) tiene particular importancia, porque este paso implica 'probar si una
proteina seleccionada se une a anticuerpos o células inmunes de "'al menos dos
animales infectados, en los que los animales estan infectados con por} lo menos dos
diferentes cepas o serotipos. Por lo tanto, los anticuerpos o células inmunes que se

- . - . g '
han planteado en contra de las bacterias cultivadas in vivo, se utilizan en el paso c).

Contrariamente a la afirmacion del Examinador, este no es un procedil;miento comun
para la produccién de anticuerpos. Como se explica en la pagina 1, Iini_eas 13-24 del
documento PCT, hasta ahora muchas vacunas comerciales contra '_Streptococcus
estan basadas en bacterinas de células completas. Generalmente, dich"'as bacterinas
producen una proteccion significativa contra el desafio a los serotipos homélogos, pero
no protegen contra el desafio a los serotipos heterélogos. L.a vacunacién con células
completas de Streptococcus, a menudo resulta en una respuesta inn]jlune, que se
dirige contra la misma cepa de Streptococcus, pero la cual no es (suficientemente)
dirigida contra otras cepas de Streptococcus, por no hablar ademas, de otros serotipos
de Streptococcus. Como resultado, muchas vacunas proporcionar‘p proteccion
insuficiente frente a cepas heterologas y/o serotipos, porque la vacunacic’i_n contra una
cepa de Streptococcus, no es generalmente eficaz en la lucha contra la infeccién por
otra cepa de Streptococcus. Asimismo, la vacunacidn contra "'un serotipo
Streptococcus generalmente no es eficaz en la lucha contra la infecd_ién por otro

serotipo de Streptococcus. ‘

Ademas, los procedimientos comunes para la produccion de anticuerpos a menudo
prueban la unién de anticuerpos a (inmovilizado) un antigeno o bacte}',rias que se
cultivan in vitro. La presente invencion, sin embargo, difiere de tales procedimientos en
los que los sueros de animales infectados son utilizados. Esto proporciona ventajas
importantes, como se describe a continuacion. I

l

(4) Las diferencias entre las bacterias cultivadas in vivo e in vitro: '|

1
El hecho de que la etapa c) sea llevada a cabo usando animales infectados, es
importante, porque la expresion de proteinas en la superficie celular de uha bacteria

Streptococcus que se cultiva in vivo, difiere de la expresion de proteinas que se
cultivan in vitro. Como es conocido para un experto en la técnica, las bacterias
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cultivadas in vivo se refieren a las bacterias que se cultivan en un animal después de

la infeccién, mientras que las bacterias cultivadas in vitro, se refiere a bacterias que se

cultivan, por ejemplo en caldo de cultivo en frascos de cultivo. !

Muchas proteinas que se expresan en la superficie de la bacteria Streptococéus
cultivadas in vivo pueden estar ausentes o ser expresadas en un menor grado que'en
las bacterias Streptococcus que se cultivan in vitro. La otra manera tambiénies
posible: la expresion de la proteina de algunas proteinas en bacterias cultivadas; in
vitro puede ser mayor que su expresion en bacterias cultivadas in vivo. Te}’les
diferencias en la expresiéon son principalmente un resultado del medio ambiente en el
que las bacterias se cuitivan. Por ejemplo, el contacto de las bacterias cultivadaé in
vivo con células eucariotas puede resultar en un aumento de las proteinas implicabas
en la unién de células eucariotas. Como otro ejemplo, el contacto de las bacterias con
compuestos ambientales, puede resultar en el aumento de la expresion de[las

proteinas capaces de degradar tales compuestos. '

Ademés, la accesibilidad al sistema inmune de las proteinas expresadas erj la
superficie celular puede diferir entre las bacterias cultivadas in vivo e in vitro." La
accesibilidad de las proteinas puede por ejemplo ser influenciada por el espesor de la
capsula bacteriana de polisacarido. Las bacterias pueden aumentar el grosor de la
capsula en respuesta a sefiales ambientales. Debido al aumento de espesofr, la
accesibilidad de las proteinas expresadas en la célula bacteriana al sistema
inmunoldgico del animal infectado se reduce, aumentando asi la resistencia d:e la

bacteria a la fagocitosis y muerte por leucocitos. '

En conclusién, la presente invencién proporciona un enfoque diferente; en
comparacion con los procedimientos comunes. Esto es debido al hecho de qu;e un
método de acuerdo con la presente invencién incluye una etapa de prueba, en el que
las proteinas seleccionadas se incuban con anticuerpos o células inmunes de los
animales que estan infectados por lo menos con dos diferentes cepas de S. uberi!s y/o
serotipos, donde los métodos de la presente invencién produciran proteinas diferentes
en comparacion con los procedimientos comunes in vitro. Las proteinas qu;e se

encuentran en la presente invencion, por lo tanto, proporcionan una mejor resplesta
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inmunogenica in vivo contra al menos dos cepas o serotipos de S. uberis,
contrariamente a las vacunas conocidas actualmente de S. uberis que nép protegen

. . , )
contra el desafio con cepas de S. uberis heterdlogas.

2.4. Analisis de novedad

El Examinador refiere que el documento D1 afecta la novedad de las reivin¢licaciones
1-14.

Con el fin de superar esta objecion, la cepa de Streptococcus se ha l"limitado a
Streptococcus uberis, la cual no esta divulgada en el documento D1. El dlbcumento
D1, describe la produccion de la proteina SP36 de Streptococcus pneumonilae. Por lo
tanto, las actuales reivindicaciones modificadas son novedosas e inventivas a‘ia la luz de
D1, tal como la Oficina Europea ha reconocido.

|
Modificacién de la solicitud en tramite :

|

Con el objeto de subsanar las objeciones presentadas por su Despacho y dé acuerdo
con el articulo 34 de la Decision 486 de la Comisién de la Comunidad Andin‘a, donde
se establece que la modificacion de una solicitud es posible en cualquier morhento del
tramite mientras no implique una ampliacion de la solicitud inicial, me', permito
presentar nuevo capitulo reivindicatorio modificado. '
Sin embargo, la solicitante desearia sefialar que cualquier materia divulgada b‘,orrada (o}
no contenida en la presente serie de reclamaciones no debe ser considerada como
abandonada. Asi mismo, la solicitante se reserva su derecho a incluir tal méteria en
futuras series de reivindicaciones. ‘

|
De acuerdo con los argumentos y modificaciones presentados con este escrito, la
presente solicitud cumple a cabalidad con los requerimientos exigidos en la Decisién
486 y las objeciones formuladas por el Examinador se ven superadas. |

|

!



N

1

| 'a
Puesto que se ha dado respuesta a todas las objeciones formuladas por el
Examinador, se solicita atentamente proceder al otorgamiento de l‘Ia solicitud de
patente. En este sentido, respetuosamente recordamos al Examinador';que la patente
no podra ser negada con base en objeciones diferentes a las expuestas en la accion
oficial No. 21635 toda vez que al no haber sido trasladadas a mi reprel\lsentada, dicha
decision violaria tanto el tenor literal del articulo 45 de la Decisi()n'i486 como el
derecho constitucional al debido proceso. En este evento, y con base 'en el inciso 2
del articulo 45, respetuosamente solicitamos al Examinador expedir una‘; nueva accion
oficial que permita a mi representada contra argumentar las mismas ip modificar la

solicitud con el fin de cumplir los requisitos de patentabilidad. ‘.

5. ANEXOS ’

i

Nuevo pliego reivindicatorio conformado por 12 reivindicaciones !

|
e Formulario para modificaciones.

1

Copia de la intencién de otorgar la patente correspondiente a la a"p|icacién No
08793829.6 en Europa. '

* Copia de la Figura 4 modificada
|
Listado de secuencias correspondientes a la aplicacion WO 2009/020391

I
Sefior Director,

, Y
w2 @W@W&g
LUZ CLEMENCIA DE PAEZ ']

C.C. 35.456.344 de Usaquén |

T.P.A. No. 23.555 !
i

COLO-04484-0841-018-7
RBL\MS\ID-238777\WPCL4484

!
No. M-2013-238777\RBL
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Industria v Comercio
SUPERINTENDENCIA !

DIRECCION DE NUEVAS CREACIONES "-

MODIFICACIONES Y/O CORRECCIONES '\
1. Identificacién del Tramite

D Error material EI Modificacion a una Solicitud en tramite

IZl Patente de Invencién
D Patente de Modelo de Utilidad
D* Registro de Disefio Industrial

D'f Esquema de Trazado de Circuitos Integrados

2. Datos del solicitante

Persona Natural D Persona Juridica E

BOEHRINGER INGELHEIM VETMEDICA GMBH

Nombre o denominacién / Nombre o razén social completa

Nombre representante legal

Tipo de empresa Micro D Pequeria D Mediana E] Otra D
Documento de identificacion:  LJC.C. O CE. O~ O Otro Numero \
Nacionalidad)ﬁais de constitucién | Direccién y domicilio del titular Ciudad \'l
Aiemania Binger Strasse 173, 55216 Ingelheim Am Rhein, Ingelhl_:im Am Rhein
Alemania
Direccién electrénica No. Fax Numelro telefonico
clientes@cavelier.com 2118650 3 17 36 11

D Autorizo expresamente a la Superintendencia de Industria y Comercio para que todas las comumcacnones sean enviadas a
través de la direccién de correo electrénico

3. Datos del apoderado:

Apellidos y Nombre Documento de identificacion Tarjeta profpsional

De Paez Luz Clemencia C.C. 35.456.344 T.P.A. 23.555
Direccién y domicilio Ciudad |
Carrera 42 No. 72 =35 Bogota !

1

Direccién electrénica No. Fax Numero teleféflnico
cavelier@cavelier.com 2118650 3473611
En caso de haber presentado poder general para asuntos que se adelanten ante la Delegatura de Propiedad Industnal sirvase
indicar el nimero de su radicacién o protocolo de poder general

i
PI02-F17 vrl (2012-04-19)
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4. Datos del tramite
Correccion:

Expediente No 10.025.154

Aparece
Debe ser

Modificacion:

IE Modificacion al capitulo reivindicatorio.

- Presento nuevo capitulo reivindicatorio compuesto por 12 reivindicaciones con e| fin de superar las

- objeciones hechas por Su Despacho a la presente solicitud de patente y-pido respetuosamente que el
examen de patentabilidad sea realizado sobre estas nuevas reivindicaciones presentadas
Respetuosamente manifiesto que a pesar de eliminar materia del pliego relvmdlcatorlo originalmente
presentado, mi representada no renuncia a la proteccién que pueda obtener sobre dicha materia y
ademas se reserva el derecho de presentar una solicitud divisional que la contenga durante el tramite
de la presente solicitud, beneficiandose de la fecha de prioridad inicialmente reivindicada.

D Modificacion al capitulo descriptivo.

Modificacion al resumen.

|Z| Modificacion a los dibujos.
Presento figura No 4 modificada.

IZI Modificacién al Listado de Secuencias
Presento nuevo listado de secuencias correspondiente a la aplicacién WO 2009/020391.

5. Anexos

D Poder, si fuere el caso.
E Documento que contiene las modificaciones o correcciones. '-

D Copia de Ia solicitud y sus anexos en formato magnético.

|
)
PI02-F17 vrl (2012-04-19)
!
i
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6. Firma \
Nombre y apellidos Firma
LUZ CLEMENCIA DE PAEZ ! : : ]

« ! Seo Oloyeraanirblios
C.C. 35.456.344 DE Usaguén Tarjeta Profesional 23.555

d\RBL\RBL\NCA\ID-AF23901 8\WPCL4484

PI02-F17 vrl (?012-04-19)



REIVINDICACIONES :

Un metodo para identificar una proteina de Streptococcus uberis qu'é; es capaz de
provocar una respuesta inmunoldgica contra por lo menos dos cepa§ y/o serotipos
de Streptococcus uberis, el método comprende: |

a) identificar por 1o menos parte de:

-una proteina secretada, y/o |

-una proteina asociada con superficie, y/o '[

-una proteina que tiene por lo menos 80% de identidad de secuen&cia con una
proteina que tiene la secuencia de aminoacidos seleccionada defz grupo que
consiste de: SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID NO: 114, I§EQ ID NO:
116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID NQ: 124, SEQ
ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO:
134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID NQ: 142, SEQ
ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, S";EQ ID NO:
152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 158, SEQ ID NO;{: 160, SEQ
ID NO: 162, SEQ ID NO: 164, SEQ ID NO: 166, SEQ ID NO: 168, SEQ ID NO:
170, SEQ ID NO: 172, SEQ ID NO: 174, SEQ ID NO: 176, SEQ ID NO:'}. 178, SEQ
ID NO: 180, SEQ ID NO: 182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188
y SEQ ID NO: 190; |

b) seleccionar por lo menos una proteina identificada en la etapa ‘;Ia) que se
conserva sobre por lo menos dos cepas de Streptococcus uberis y/o sero}l'cipos; y

c) probar si por lo menos una proteina seleccionada en la etapa b) o"‘una parte
inmunogénica, derivado, y/o analogo de la misma es capaz ", de unir
especificamente un anticuerpo y/o célula inmunolégica de un animal infectado por
una primera cepa de Streptococcus uberis ylo serotipo, y un anticuerpo 3'(/0 célula
inmunolégica de un animal infectado mediante una segunda éepa de
Streptococcus uberis ylo serotipo.

Un método de acuerdo con la reivindicacion 1, en donde dicha proteina sécretada
y/o proteina asociada con superficie se identifica al identificar en por Iol’.l menos
parte de la secuencia genémica del Streptococcus uberis un gen que comprende
un motivo de una proteina asociada con superficie y/o secretada. |

Un método de acuerdo con la reivindicacion 1 o 2, en donde dicha proteina que
tiene por lo menos 80% de identidad de secuencia con una proteina que tl'-:iene la
secuencia de aminoacidos del grupo que consiste de SEQ, ID NO: 110, SEQ. ID
NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ, ID NO: 118, SEQ ID NO: 120,

"
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SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, S'-IEQ. iD
NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ. ID NO: 136, SEQ. ID NO: 138,
SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, éEQ ID
NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID N@: 156,
SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO: 164, é’EQ ID
NO: 166, SEQ. ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, SEQ ID Nq: 174,
'SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID NO: 182, SEQ ID
NO: 184, SEQ ID NO: 186, SEQ ID NO: 188 y SEQ ID NO: 190 se identifica al
identificar en por lo menos parte de una secuencia genomica del Streptococcus
uberis un gen que tiene por lo menos 80% de identidad de secuencia co’,h una
secuencia de acido nucleico seleccionada del grupo que consiste de: SEQ IE? NO:
109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ
ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ I[? NO:
127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135,iSEQ
ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ Id NO:
145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ
ID NO: 1565, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID]; NO:
163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, §EQ
ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID/NO:
181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187 y SEQ ID NO: 189. ']
Un método de acuerdo con la reivindicacién 1 o 2 o 3, en donde dicha proteina’,que
tiene por lo menos 80% de identidad de secuencia con una proteina que tienie la
secuencia de aminoacidos seleccionados del grupo que consiste de SEQ, ID )NO:
110, SEQ. ID NO: 112, SEQ ID NO: 114, SEQ ID NO: 116, SEQ, ID NO: 118, SEQ
ID NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO:
128, SEQ. ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ. ID NO: 1386, SﬁEQ.
ID NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO:
146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ
ID NO: 156, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, SEQ ID NO:
164, SEQ ID NO: 166, SEQ. ID NO: 168, SEQ ID NO: 170, SEQ ID NO: 172, S'EQ
ID NO: 174, SEQ ID NO: 176, SEQ ID NO: 178, SEQ ID NO: 180, SEQ ID N"O:
182, SEQ ID NO: 184, SEQ ID NO: 186, SEQ ID NO: 188 y SEQ ID NO: 190 se
identifica al identificar en por lo menos parte de la secuencia genémica ’ge
Streptococcus uberis un gen que hibrida con la secuencia de nucleétido de
longitud completa de cualquiera de las secuencias de acido nucleié’,:o
seleccionadas del grupo que consiste de SEQ ID NO: 109, SEQ ID NO: 111, SED
ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID N(lD:
121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ

A%



ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137";, SEQ ID NO:
139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ
ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID NO: 15SE SEQ ID NO:
157, SEQ ID NO: 159, SEQ ID NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ
ID NO: 167, SEQ ID NO: 169, SEQ ID NO: 171, SEQ ID NO: 173,",_SEQ ID NO:
175, SEQ ID NO: 177, SEQ ID NO: 179, SEQ ID NO: 181, SEQ ID N‘\O: 183, SEQ
ID NO: 185, SEQ ID NO: 187 y SEQ ID NO: 189 a 65° C en un amoﬁtiguador que
tiene 0.5 M de fosfato de sodio, 1 mM EDTA, y 7% de dodecil sulfatot’: de sodio en
un pH de 7.2, \'l_

en donde la molécula de acido nucleico permanece hibridada despmiés de lavar
dos veces con un amortiguador que contiene 40 mM de fosfato de sociio (pH 7.2),
1 mM EDTA y 5% de dodecil sulfato de sodio durante 30 minutos a 65° C Y;

lavar dos veces con un amortiguador que contiene 40 mM de fosfato dé‘ sodio (pH
7.2), 1 mM EDTA y 1% de dodecil fosfato de sodio durante 30 minutos a165° C.

Un metodo de acuerdo con la reivindicacion 2, 3 o 4, que dpmprende
adicionalmente seleccionar un gen que se conserva sobre por lo menos dos cepas

de Streptococcus uberis ylo serotipos. '\.
Un método de acuerdo con la reivindicacion 5, que comprende adiciohalmente
obtener una proteina codificada mediante dicho gen, o una parte inmunogénica,
derivado y/o analogo de dicha proteina. ;

Un método de acuerdo con una cualquiera de las reivindicaciones 2-6, eﬁn donde
dicho gen se expresa en un sistema de expresién procaridtico.

;,
Un metodo de acuerdo con una cualquiera de las reivindicaciones 1-?, que
comprende: ;

- obtener proteinas aisladas y/o recombinantes de Streptococcus uberis;

- incubar dichas proteinas con un anticuerpo y/o célula inmunolégica ae un
animal infectado mediante una primera de Streptococcus uberis y/o serotipo':, y un
anticuerpo y/o célula inmunoldgica de un animal infectado mediante una seg"‘unda
cepa de Streptococcus uberis ylo serotipo, y '_

- probar si una proteina es capaz de unirse un anticuerpo y/o célula
inmunoldgica de un animal infectado mediante una primera cepa de Streptocoégcus
uberis ylo serotipo y un anticuerpo y/o célula inmunoldgica de un animal infect“ado

t

mediante una segunda cepa de Streptococcus uberis ylo serotipo.



10.

11.

12,

|
'
\
1
)

Un método de acuerdo con la reivindicacion 8, que comprende adicionalmente

expresar dicha proteina utilizando una secuencia de acido nucleico que codifica
dicha proteina.

Un método de acuerdo con una cualquiera de las reivindicaciones 1-9, en donde
dicho anticuerpo y/o célula inmunolégica se deriva de un suero de c';onvalescente.

1
'

Un método de acuerdo con una cualquiera de las reivindicaciones 31'10’ en donde

dicha proteina de Streptococcus uberis es capaz de provocar anticuerpos que
inducen opsonofagocitosis. !

'
1
|

Un método de acuerdo con una cualquiera de las reivindicaciones 1-11, en donde
1
se identifican por lo menos dos proteinas de Streptococcus uberis capaces de

. .. ! .
provocar una respuesta inmunolégica contra por lo menos dos cepas y/o serotipos
de Streptococcus uberis.
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Communication under Rule 71(3) EPC

1. Intention to grant

You are informed that the Examining Division intends to grant a European patent on the basis of the above

application with the text and drawings and the related bibliographic data as indicated below '

A copy of the relevant documents is enclosed.

1.1 In the text for the Contracting States:

AT BEBG CHCYCZDE DK EE ES FIFR GB GRHR HU IEIS IT LI LT LU LV MC MT NL NO PL PT RO SE

SISKTR

Description, Pages

1,13, 26, 27, 30, 32, as published
35, 37, 48-89

2-12, 14-25, 28, 29, received on
31, 33, 34, 36, 38-47

1a introduction proposed by the Examining Division on

20-11-2012 with letter of

Claims, Numbers

1-12 received on 31-10-2012 with letter of

Drawings, Sheets
1/45-15/45
16/45-45/45

as published

received on 31-10-2012 with letter of

With the following amendments to the above-mentioned documents proposed by the division

. 20-11-2012

{

 31-10-2012

' 04-01-2013

31-10-2012

Registered Letter
EPO Form 2004C 04.12TRI
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Description, Pages 1, 7-9, 11-14, 16, 17, 19, 20, 22-24, 28, 32-34, 37-39, 42-44, 47,\'\_ 55, 67

Comments f
Pages 1,7-9, 11-14, 16, 17, 19, 20, 22-24, 28, 32-34, 37-39, 42-44, 47, 55, 67: Article 84 EPC;
Rule 139 EPC. Page 1a: Rule 42(1)(b) EPC. i

1.2 Bibliographic data

The title of the invention in the three official languages of the European Patent Office, thé international patent
classification, the designated Contracting States, the registered name(s) of the applicant{s) and the other
bibliographic data are shown on enclosed EPO Form 2056. :

2. Invitation

You are invited, within a non-extendable period of four months of notification of this cc'g)mmunication,

2.1 to EITHER approve the text communicated above and verify the bibliographic data (R. 71(5) EPC)

(1) by filing a translation of the claim(s) in the two other official languages of the EPO

Fee code ‘i. EUR
(2a) by paying the fee for grant including the fee ‘I
for publication: 007 , 875.00
minus any amount already paid (R. 71a(5) EPC): »0.00
Total amount: | 875.00
(8) by paying additional claims fees under Rule 71(4) EPC; :
number of claims fees payable: 0 016 ' 0.00
minus any amount already paid (R. 71a(5) EPC): v 0.00
Total amount: , 0.00

Note 1: See "Important notes concerning fee payments" below. '

Note 2: Any overpaid "minus" amounts will be refunded when the decision to grant (EPO Form
2006A) has been issued. !

2.2 OR,in case of disapproval, to request reasoned amendments or corrections to the t_eLt'lcommunicated
above or keep to the latest text submitted by you (R. 71(6) EPC). r

In this case the claims translations and fee payments mentioned under point 2.1 above are NQT due.

The terms "amendment(s)" and "correction(s)" refer only to amendments or corrections of the application
documents and not of other documents (e.g. bibliographic data, the designation of the inventor, etc.).
It filing amendments, you must identify them and indicate the basis for them in the application as filed. Failure

to meet either requirement may lead to a communication from the Examining Division requesting that you
correct this deficiency (R. 137(4) EPC). j

2.3  Bibliographic data '

Registered Letter '-
EPO Form 2004C 04.12TRI
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Where the applicant requests a change or correction of bibliographic data in response t'p the Rule 71(3)
communication, this will not cause the sending of a second communication under Rule;71(3) EPC. The
applicant will still have to pay the fees and file translations in reply to the Rule 71(3) communication in case of
2.1 above, unless he also files a reasoned request for amendments or corrections in response to the Rule
71(3) communication (see case 2.2 above). !

3. Loss of rights ’-

1

I either of the two possible actions above (see points 2.1 or 2.2) is not performed in dueitime, the European
patent application shall be deemed to be withdrawn (R. 71(7) EPC). *'
4.  Further procedure !

4.1 In case of point 2.1 above

i

4.1.1 The decision to grant the European patent shall be issued, and the mention of the grant"l of the patent shall
be published in the European Patent Bulletin, if the requirements concerning the translation of the claims and
the payment of all fees are fulfilled and there is agreement as to the text to be granted (R: 71a(1) EPC).

Note on payment of the renewal fee: 'g

If a renewal fee becomes due before the next possible date for publication of the mention of the grant of the
European patent, publication will be effected only after the renewal fee and any additional'fee have been paid
(R. 71a(4) EPC). ‘,

Under Article 86(2) EPC, the obligation to pay renewal fees to the European Patent Office terminates with the
payment of the renewal fee due in respect of the year in which the mention of the grant of the European patent
is published. ‘

Note on payment of the designation fee(s): ‘
If the designation fee(s) become(s) due after the communication under Rule 71(3) EPC, thé mention of the

grant of the European patent shall not be published until the designation fee(s) hashave been paid (R. 71a(3)
EPC).

i
4.1.2 After publication, the European patent specification can be downloaded free of charge from the EPO

publication server https:/data.epo.orghublication-server or ordered from the Vienna sub-office upon payment
of a fee (OJ EPO 2005, 126).

|
Upon request in writing each proprietor will receive the certificate for the European patent together with one
copy of the patent specification provided that the request is filed within the time limit of Rule 71(3) EPC. If such
request has been previously filed, it has to be confirmed within the time limit of Rule 71(3) EPC. The requested
copy is free of charge. If the request is filed after expiry of the Rule 71(3) time limit, the certificate will be
delivered without a copy of the patent specification (R. 74 EPC, Decision of the President of the EPO, Special
edition No. 3, OJ EPO 2007, D.2).

4.1.3 Filing of translations in the Contracting States !

As regards translation requirements prescribed by the Contracting States under Article 65(1) EPC, please
consult the website of the European Patent Office 1
www.epo.org =Law & practice =All Legal texts =National law relating to the EPC ;
www.epo.org =Law & practice =*All Legal texts =*London Agreement 1

In case of a valid extension

I

As regards translation requirements prescribed by the Extension States, please consult the wébsite of the
European Patent Office -

www.epo.org =*Law & practice =All Legal texts =*National law relating to the EPC '._

Registered Letter :
EPQ Form 2004C 04.12TRI
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Failure to supply a prescribed translation in a Contracting State or an Extensioh\ State may result in
the patent being deemed to be void ab initio in the State concerned (Art. 65(3) EPC).

4.2 In case of 2.2 above

If the present communication under Rule 71(3) EPC is based upon an auxiliary request"l, and within the time
limit you maintain the main or higher ranking request which is not allowable, the application will be refused
(Art. 97(2) EPC). '

If the Examining Division gives its consent to the requested amendments or corrections,\}it shall issue a new
communication under Rule 71(3) EPC; otherwise, it shall resume the examination proceedings
(R. 71(8) EPC). .

5. Filing of a divisional application

Any divisional application relating to this European patent application must be filed directly with the European
Patent Office in Munich, The Hague or Berlin and shall be in the language of the proceedings for the present
application, or if the latter was not in an official language of the EPO, the divisional application may be filed in
the language of the present application as filed (cf. Art. 76(1) and R. 36(2) EPC). Any such divisional
application must be filed while the present application is still pending and the time limit for filing divisional
applications must be observed (R. 36(1) EPC; Guidelines A-1V, 1.1.1). :

6. Important notes concerning fees payments
6.1  For all payments you are requested to refer to the relevant fee code(s). \

6.2  Automatic debiting procedure ‘
The fee for grant including the fee for publicationand any additional claims fees due under Rule 71 (4) EPC will
be debited automatically on the date of filing of the translations of the claims, or on the last day of the period of
this communication. However, if the designation fee(s) become(s) due as set out in Rule 71a{3) EPC and/br a
renewal fee becomes due as set out in Rule 71a(4) EPC, these should be paid separately by another
permitted way of payment in order not to delay the publication of the mention of the grant. The same appiies in
these circumstances to the payment of extension fees. For further details see the Arrangemerits for the
automatic debiting procedure (AAD) and accompanying information from the EPO concerning the automatic
debiting procedure (Annexes A.1 and A.2 to the Arrangements for deposit accounts (ADA) in Supplement to
OJ EPO 3/2009). *

6.3 Fee amounts

Following any amendment to the Rules relating to Fees, the amount(s) mentioned in this communication may
be different from the amount(s) actually due on the date of payment. The latest version of the: Schedule of
fees and expenses, published as a Supplement to the Official Journal of the EPO, is also available on the EPO
website (www.epo.org) and can be found under www.epo.orgkchedule-ot-fees, which allows the, viewing,
downloading and searching for individual fee amounts, both current and previous. :

6.4 Payments by cheque delivered or sent direct to the EPO are no longer accepted as from 1 Aprilyi,2008 (see
OJ EPO 2007, 626). i

Registered Letter
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Figura 4.

Secuencias de acidos nucleicos y secuencias de aminoacidos de las protemas de S.
uberis de la tabla 5

SEQID NO:109

atgactgagaacctaatcggaaatttatcgttaticgaactttcaatcttattattacttatttitgttgctgcatattt
tatttatttagcagttcgtgactatcgaaatgccaaaattattcggcaaatgagtcataaaatccgtgacctaatcaatg
gtcgttacacggatgaaatcaatgaaaaagctgatattgagctcattgaactttcagagcaactcaatgatttatcggat
gtctttcgattgacccatgaaaatcttgcccaggaaaaaaategcettagecagtattttggectacatgagtgatggggt
tttggcaacagaccgaactggtcaaatcatgatgattaacgaaaccgcccaaaaacaattgaatatttcgaaagaagaag
cccttttaatg aatatcacggatttgttagggcaagacactccctatacctaccgggaattggtttccaaaacaccgatt
gttaccttgaatagacgcgatgagactggtgaatttatcaccctcaggctgcgctttgccttgaatagaagagaaagtgg
attcatttcggggctigtigtcgtcctacatgacactaccgaacaggaaaaagaagaacgtgagcgtegectetttgttt
cgaatgttagtcacgaattaagaacgccattgacatcagtcaaatcctatttggaagccctggatgagggtgccttéaaa
gaagatatcgcaccaagtttcatcaaagtttcactagatgaaaccaatcggatgatgcgaatgatttcggacttgttaaa
cctgtctcgtattgataaccaagtcacagctctagcagttgaaatgaccaatttcacagcctttatgacttctatactaa
atcgttttgatttagtgagaaaccaaaatacagtttcagggaaaagctatgaaattatacgagattatcctattacttct
gtttggctagaaattgacaatgataaaatgacacaagtcattgaaaacattttaaataatgctatcaaatattcacctga
tggtggtaaaattcgtgttaagatgaaaacaacagatagtcaattgattatctctatttcggatcaaggattaggaattc
caaagaaagatcttcctttgatttttgaccgattttatcgggtggataaagcacgcagtcgtgcacaaggtggaacaggt
ttaggacttgccattgctaaagaaattgtaaaacaacataatggttttatatgggcaaaaagtgactatggcaaaggctc
gacctttacaattgtattgccatatgaaaaagatgttgttgcaggaacagatgatgaatgggaggatgatattgac

SEQ ID NO:110 ',
MTENLIGNLSLFELSILLLLIFVAAYFIYLAVRDYRNAKIIRQMSHKIRDLINGRYTDEINEKADI
ELIELSEQLNDLSDVFRLTHENLAQEKNRLASILAYMSDGVLATDRTGQIMMINETAQKQLNI
SKEEALLMNITDLLGQDTPYTYRELVSKTPIVTLNRRDETGEFITLRLRFALNRRESGFISGLVV
VLHDTTEQEKEERERRLFVSNVSHELRTPLTSVKSYLEALDEGALKEDIAPSFIKVSLDETNR
MMRMISDLLNLSRIDNQVTALAVEMTNFTAFMTSILNRFDLVRNQNTVSGKSYEIIRDYPITSV
WLEIDNDKMTQVIENILNNAIKYSPDGGKIRVKMKTTDSQLIISISDQGLGIPKKDLPLIFDRFY

RVDKARSRAQGGTGLGLAIAKEIVKQHNGFIWAKSDYGKGSTFTIVLPYEKDWAGTDDEWE
DDID

SEQ ID NO:111 !
atgaaattcataaaaatcttattatctcaaatcgtcagtctatitttgctcttaacaatcagtttacatgcetttagagac ,
agtcaatgcagctgtactgggggatgactatcecattgcatggaaatccggttggggtacagacacttggggaatgtace
gaaggcaatgcacctcatttgttgcttttagatigaatcaagtaaatgggctttcaatcecttctggtitaggaaatget
gatacttggggtcatattgctagacgaatggggtatcctgttaatgatatcccagcagtaggagecgttgectggtitga !
taaaggaataaatggttctcatcttgcctatggacatgtctcctgggttgcggaggttaatggtaatctagttaccttag ’
aagaatataattttgatgccggacaaggtcctgaacaatatcatagaagagtcattaacagtcatcaagtcagtggtttt
attcatttcaaagatgtcgatactggaagtattcccatctcttctcctatgcaaagcccgagatcaacaattccaaacca |
agggagttatcattttaccgaacagatgcccataaaagctcagcectattgccaatagccaageaattgecttttaccagg
ccggecaaatggttcactatgataaaaccgtaattgctgatggttatcaatggctatcatacattgectattctggtcaa !
agacgctacatcccaattgctaaggtaacttctaaggaaagttcaaaacaggaggactttgccccaggtgaccaagttac
tttttctggtgtttaccaagtcactcaaattcatggtagectgctttctagtaaggacttagetggtggagagectggte ;
ctctaaattggttagatccaggtcctgtecttgaaagcaacagagacggacaacaaagtggagatcaaatactctaccée
ggcgatttctttatcattccaggaaactacaaagttttacagattcacaaggaaacaaaaggtctccttattcaaatagg
aaaccgacaaacttgggtatcaatgaacaaggttcagaaatctaca



SEQ ID NO: 112 |

MKFIKILLSQIVSLFLLLTISLHALETVNAAVLGDDYPIAWKSGWGTDTWGMYRRQCTSFVAF
RLNQVNGLSIPSGLGNADTWGHIARRMGYPVNDIPAVGAVAWFDKGINGSHLAYGHVSWVA
EVNGNLVTLEEYNFDAGQGPEQYHRRVINSHQVSGFIHFKDVDTGSIPISSPMQSPRSTIPNQG
SYHFTEQMPIKAQPIANSQAIAFYQAGQMVHYDKTVIADGYQWLSYIAYSGQRRYIPIAKVTSK
ESSKQEDFAPGDQVTFSGVYQVTQIHGSLLSSKDLAGGEPGPLNWLDPGPVLESN RDGQQSG
DQILYPGDFFIIPGNYKVLQIHKETKGLLIQIGNRQTWVSMNKVQKST |

SEQ ID NO: 113

atgactattatcaaaaacatcctggtgaaaataagctgttgccatagtaaagcecttcacccettgcggagagtetectgtg
tctggcagtgacgaccttcaccattctgttgctaagtagcetetctggegggtotttatgaaagtgtggaaagagaattgt
tittcatttccttigaacatttttatcgtcattgtcaaaaaatgagtgttittaaaacaagaagaaagtgctttgcacttt
acagcacatcgtatcaaatatggtcagcgtgaattagtgattccagatcatattcgattgttaaatcaagggactatccc
ttttaacaaaacaggtggtagtcattccttagcaaaaattgagtggcaaacaccaagggagaaattgacataccagctaa|
atctagggagtggaaattatcaaaaacgaagacat

SEQ ID NO:114

MTIIKNILVKISCCHSKAFTLAESLLCLAVTTFTILLLSSSLAGVYESVERELFFISFEHFYRHCQ
KMSVLKQEESALHFTAHRIKYGQRELVIPDHIRLLNQGTIPFNKTGGSHSLAKIEWQTF’REKL
TYQLNLGSGNYQKRRH

|

SEQ ID NO:115

atgatcaatctaaaggtaaatactgtccctattcaaaaggagaaaggaattatgaagcaagaaaagaaatgtgttaattg ’
gtttatgcgcaagcgggggaaacaatggatttatggttgtggcattttaatitgtggcttggtittcggagttgaagcta
cttcagtcgetgcetgagactattccaacaacagcaacagttgagactttaaattcagatgtaacaagtaagacatctcaa |
gaaacacagaagactactgaaatagcaacaccagtttcagaaatagttatgccatctcaacaaaaagttgttgaggaggt:
aactcaagaagttagcgtacaaaatcaagagacggtcataaatatgcctgtgttaactcaaggagtaaatatagcaggac,
caaatgaaacggctatattaacggattcgattgtccaaaacaatgttcaacctattgatagagttgagaaaatggaaaca
tecttttctaccgaattgactaagaaagcetgaaagtagcetataatacaaatcttcaagatttgaattatgatccaaatgt
ttgggaagttcgtgaagatggtttgtatagtaacgctgttggaaaaggtgacaatttcctatiticagcatcaactggtg
aaaactttatcttccaaacagacgtaacctttcttcaaaataccggagcagcttcactcegttitccgttcaaacaatgat
cctgaaaatctcaatggttatgttgttaatcttgatggaaattcacacaaagcaaggttatggcgttgggctgaagcaaa |
tttaattaatgacaaagaaattctagccagtccggacaataaatatttcttaaaagtagtggegactaacgggtggattt ‘
catactacattaatggtatittgattgcaaacttgagcgactacactatacaacgtgatgaccttggtcaaacaacatat
attaaagatggtcattttggtctittgaactggaatggtgaaatggtcttccaaaataccttctaccgtgaattgacaaa
tgaagagttacctcticttaatgatgtgacggtaacgtcaaaaaacggtccagttgaacctaaaggacaatttttttcag
agagttcagtttatattcaatatgtatcaaacgatgcctcaacggtggacttgagctttgatgctaataattcagatgea |
ctaataacagtgactgatgctcatggtaaagtttattcaaatccaagcgcaattcctgtaactgttggaccaaattatet .
cacggtgacaagtacttacacaacaacagatggctacgtaatcccctcaacataccgtattaatgttcaccggegtcaac
cacagtcagtttattataatgaaaacttccgtgatcaatatcattactctgttaaagatggctgggcaaatgatectaat
ggattagtttactataatggtgtttatcatatgttttaccaattctacgatgatacaaaatgggggcecaatgcattggge
acatgcaacaagtactgatttgattcattgggaagaccaaccaattgctttttatccagactataatggaacgatgttct
caggctgtatagtggcagatgttaataattctagtggactttttgatagtgaaaatggtggattagtagctctcattacg .
attaacggggaagggcaacgcattaaacttgcatatagtactgatgaagggaaaacctggcaaaaagtggatgaaattgt
agcggattggactacagacccactacaaactcgtgattttcgtgacccetaaagttttcegtigggaaaataaatggttta |
tggtaattgcaggtggaccactacgtctttattcatcagatgatcttaaaaattggactgtggaatcaacgtatccagat
cttcatacagaatgtccagatctttacccagtcttggcggaagatcagacagtgaaatgggttetitctegeggtagteg
ttattacaaagttggtgatttacaacaagctgacggaaattggaaattcataccagatgctaattaccaagaaacagata
gtatcatgaattttggtaaagattcatatgctgcgatgacatactatgtacaagattttggtaccaaagctaatccaact
attccaaagattattgaattgaattggatgaatacttgggataactattgcaaccttgtagctgatcgcttaggtcagte |
atttaatgggacttttaaccttaatttagaacttggtcttgtcaaagaaggtgataagtatgttcttactcagacacegg
ttgaagcttatgaaagtttacgtgataatgacaacaaagttgaatacaaaaatgtigtcgtiggtaaagaaaatgacctt
titaaagatttttctggagatacttatgaaattgttgctcactttaaaccgagtgacaaaacaacaaaagttggtttcaa
ccttagagttggticaggggagatgactaaggtttactatgatttgatagcaggacgaatcattatcgaccgaagtcaat
caggcattatattgacggaactttttagtaatattgatagtcaggctgtaacacctaatattgatggaagtattgatcta



b
I

i
cacatttttgttgatcgtgctagtgttgaagtttittcaaaaaatcatacagtagcaggggctaaccaaattttcacatc
agctcaaagtctaggattggaagtactcattgatggtgaagatgc’taaagcagatattgtcttatatccattaaagagca
tctggaaaaataaaattattgatacaacaccccaaattgttattccagctagtgaaccaaaagtacggatgaatgtgggt
gatagcacaaccgtaaaagcttatgtttcaccagttggggcgagtcaagatcttatttggaatattagcaatccaagtct
agttttagatcaaatatcaggtaatcaggtttttcttaaagcgattaagaaaggacaagttattgtaagagcacagtcac
aatctaatccagcagtttatcaagattttattattgatattttagaagataacttcaatacaaatgttaaagatgtgaat
gtattttctggcgattggtacgttgatggcgaatctttgaaagttgcaaatcacaattcaaacgacatttacatgtcagc
agataagataccatatgaaaattatcaaatggacttggatataaaatatggtcgaggaattgtaaatatcttcttigett
caggtaatcctgacgctaacaacgcttatactatccaatttggtagcaataaticagttegtttgttccgettctacaga
gatactatttttgaggcgccaatgatagatgtgattaatgacaatcaattccaccatgttcgattggtgaaatcagcéaa
tgtcatccatgtttatgttgataatgaaatggtaatgtcttacacatttgatcaagttgaagagtttttcaacaatccat |
accttggcctaggtctttgggatggcgaactagctgttcagaacttttatgtaattgatttagatgcgcaaaaacctgtt
tttgttgaagagcatgagaaagagaaactactatcagaattaaaaaaatcagtggttaaaacaagttcatattcaactct
aaaaacaatagagacgtcticaaaaacaaattctgagaacttagaagctcecgactgtttctaagaaaaacttacctatga
caagtgatagtaacaataatttagaggaactgggtatattagtaattctaacgactttaggagcttttttaggacgcegtt
attttaaaaaaagaaaaataa )

SEQ ID NO: 116 !

|
MKQEKKCVNWFMRKRGKQWIYGCGILICGLVFGVEATSVAAETIPTTATVETLNSDVTSKTSQ
ETQKTTEIATF’VSEIVMPSQQKWEEVTQEVSVQNQETVINMPVLTQGVNIAGPNETAILTDSI
VQNNVQPIDRVEKMETSFSTELTKKAESSYNTNLQDLNYDPNVWEVREDGLYSNAVGKGDN
FLFSASTGENFIFQTDVTFLQNTGAASLVFRSNNDPENLNGYVVNLDGNSHKARLWRWAEAN
LINDKEILASPDNKYFLKVVATNGWISYYINGILIANLSDYTIQRDDLGQTTYIKDGHFGLLNW
NGEMVFQNTFYRELTNEELPLLNDVTVTSKNGPVEPKGQFFSESSVYIQYVSNDASTVDLSFD
ANNSDALITVTDAHGKVYSNPSAIPVTVGPNYLTVTSTYTTTDGYVIPSTYRINVHRRQPQSVY
YNENFRDQYHYSVKDGWANDPNGLVYYNGVYHMFYQFYDDTKWGPMHWAHATSTDLIHW
EDQPIAFYPDYNGTMFSGCIVADVNNSSGLFDSENGGLVALITINGEGQRIKLAYSTDEGKTW
QKVDEIVADWTTDPLQTRDFRDPKVFRWENKWFMVIAGGPLRLYSSDDLKNWTVESTYPDL
HTECPDLYPVLAEDQTVKWVLSRGGRYYKVGDLQQADGNWKFIPDANYQETDSIMNFGKDS
YAAMTYYVQDFGTKANPTIPKIIELNWMNTWDNYCNLVADRLGQSFNGTFNLNLELGLVKE
GDKYVLTQTPVEAYESLRDNDNKVEYKNVVVGKENDLFKDFSGDTYEIVAHFKPSDKTTKVG
FNLRVGSGEMTKVYYDLIAGRIIIDRSQSGIILTELFSNIDSQAVTPNIDGSIDLHIFVDRASVEV
FSKNHTVAGANQIFTSAQSLGLEVLIDGEDAKADIVLYPLKSIWKNKIIDTTPQIVIPASEPKVR
MNVGDSTTVKAYVSPVGASQDLIWNISNPSLVLDQISGNQVFLKAIKKGQVIVRAQSQSNPAY
YQDFIIDILEDNFNTNVKDVNVFSGDWYVDGESLKVANHNSNDIYMSADKIPYENYQMDLDI
KYGRGIVNIFFASGNPDANNAYTIQFGSNNSVRLFRFYRDTIFEAPMIDVINDNQFHHVRLVKS
ANVIHVYVDNEMVMSYTFDQVEEFFNNPYLGLGLWDGELAVQNFYVIDLDAQKPVFVEEHE

KEKLLSELKKSWKTSSYSTLKTIETSSKTNSENLEAPTVSKKNLPMTSDSNNNLEELGILVIL
TTLGAFLGRVILKKEK

SEQID NO: 117 .
atggctgaacttgaaacacaaaaaactcagttaacttctgcggttaatactacaaaatctcaattagaccaagcetaagea
agtattgagtaacttacaagcaacacctcttcaaactcaaaatgctcaatctaaacttgatcaagcgaaagtagagttag
cacttgcacaagataactatgttaaagcccaagaagctgttaaattagctagtcaagaattagttgtcaaagaagctaac
ctaaaaaatgcccaagccgacctattagataagcaaaatattttgaatgaagcacaagcaacccttgcagaaagtcaatt
agtattagctagtttacaatctaaccttaaagaagcacaagcaagtttggcagaagctaaaacatcgttagataccgcta
aaacaaatcttgcacagaaacaagcatacttactttctcttcaaaatgcgcctaaagttctagcagaagctcaagctaaa
cttgttactgctaaaagtgatttagccaaaaaaatggctattttagacaaagaagtagccaaattaaaagaattacaage
tgttcaagctgaagcetcaaaaccaatatagtattgtttttgaagcttttaaagcagtacaagaagctaagaaacaagetg'
aattaacagaaatctatgagcatattatctcagaaggaggagaagcaataccagttgttgacgaaacaggtaaaataact
ggttatgtagatggtagtaagaaaattgttactaatgaaacgagttttgagctaattagtacagataaatcacctgttga
atcaccagtcaatcaggaaaacaaattagtaagttcttcaactaatgatttaccgaatactggtgaatcaagcattgcac‘
cattcacagcaattggagcaattatcttatcagttcttggactattagggtttaaaaaacgtcgtacttat



SEQID NO: 118

MAE LETQKTQLTSAVNTTKSQLDQAKQVLSNLQATPLQTQNAQSKLDQAKVE LALAQDNYV
KAQEAVKLASQELVVKEANLKNAQADLLDKQNILNEAQATLAESQLVLASLQSNLKEAQASL
AEAKTSLDTAKTNLAQKQAYLLSLQNAPKVLAEAQAKLVTAKSDLAKKMAILDKEVAKLKEL
QAVQAEAQNQYSIVFEAFKAVQEAKKQAELTEIYEHIISEGGEAIPWDETGKITGYVDGSKKI
VTNETSFELISTDKSPVESPVNQENKLVSSSTNDLPNTGESSIAPFTAIGAIILSVLGLLGFKKR
RTY

SEQID NO: 119

atgacacacatgaataaaaacggacgctacaagcaacgctttagcctccgcaagtacaaatttggtgcagéttcegtect
cctaggaaccatcttcgccctaggcatgaccggaacaacagcacaggctcaggaaggatgggctggaagtggtctaggag
tacctggcgttggagtacctggcgttggagtacctggcgttggagtacctggcgttggagtacccggagtaggtgtacca
ggtgtaggagtcccaggcgtaggtgtacctggtgtaggagtcccaggcgtaggcgtaccaggagtaggagtaccaagtgg
ttataataatggctttgattatggaacaggttatggttcagggtacgggaatttaggttatcctatgcccgtacctgtac
caggacctatgggccctccgggaatgccaggattgcctggaccagcaggtccgtcaggaccagttggaagaacaggtgag
gctggacaacctggaccagcaggtgctcgcggagagcaaggaccagcaggaccaagaggtgaggctggtgcaactggacc
aagaggtgaagcaggtcctcaaggtaaggaaggaccggcaggaccagcaggtgcaaaaggtgaacaaggtccccgtggtc
aaaaaggtgaaaaaggtgatcgcggacgtgatggattacaaggtttacaaggaaagccaggtaaagatggccgtgatgga
caaaagggagaaaaaggtgatccaggtaaaaatggtaagcaaggccctgcaggacgtgatggcttgaatggtcaaaaagg
tgacccaggtaagaacggtctaaatggtaaaccaggtgctaaaggtgctgatggtcaagatggtcgcgatggtcgtgacg
gtaacccaggtaaaccaggtaagaacggtgctaaaggaacaccaggtcgtgacggtgctaaaggccgtgatggtaaagac
ggtaccaatggtgtagccggtaaaaatggtcgtgacggtgccaaaggccgtgatggtaaagatggcgctaaaggtcaaga
cggtaaacacggtcgcaacggtcaagatggcagacatggacaagacggtgtcgatggecgtaatggtetagatggtegee
gtggtcgtgacggacgtgatggtcgtgatggtatcgacggtgtcgatggtcgtgacggtttatcaccaatcattaaaacc
atgacacactctgatggaagccatactatccacttcctcaacccagatggcacacgttcagaaatcacccttcgtgatgg
taagaacggtcaagatggaaaagatggcgctccaggtcgtgacggtgtagacggtaaagacggtgcaccaggacgtgatg
gccgtgatggtaaagacggtatgccaggtcgtgacggacgtgacggtcacgatggcaaagacggcatgccaggacgcgat
ggcatgaacggtaaagatggtcaagcagcagcaggcaacactgctggcaaaggcaatgcttcagacatgaaacctaaagc
tatggcagcacctgcagcaatgactaaccaaaacgctcatgcaaataacaaaggtccagctacagcgcaattgccatcaa
ctggtgacaaggctaacccattcttcacaaccgcagccctagcagtcatggcttcagcaggaatggtagctgtatéacgc
aaacgcaaagaagat ".

SEQID NO: 120 !
MTHMNKNGRYKQRFSLRKYKFGAASVLLGTIFALGMTGTTAQAQEGWAGSGLGVPGVGVPG
VGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPGVGVPSGYNNGFDYGTGYGS
GYGNLGYPMPVPVPGPMGPPGMPGLPGPAGPSGPVGRTGEAGQPGPAGARGEQGPAGPR
GEAGATGPRGEAGPQGKEGPAGPAGAKGEQGPRGQKGEKGDRGRDGLQGLQ"GKPGKDGR
DGQKGEKGDPGKNGKQGPAGRDGLNGQKGDPGKNGLNGKPGAKGADGQDGRDGRDGNP
GKPGKGAKGTPGRDGAKGRDGKDGTNGVAGKNGRDGAKGRDGKDGAKGQDGKHGRNGQ
DGRHGQDGVDGRNGLDGRRGRDGRDGRDGIDGVDGRDGLSPIKTMTHSDGSHTIHFLNPD
GTRSEITLRDGKNGQDGKDGAPGRDGVDGKDGAPGRDGRDGKDGMPGRDGRDGHDGKDG
MPGRDGMNGKDGQAAAGNTAGKGNASDMKPKAMAAPAAMTNQNAHANNKGPATAQLPSTG
DKANPFFTTAALAVMASAGMVAVSRKRKED

SEQ ID NO: 121 ‘.'
atgaaaaagcatattgtgttaaaaagcagtattttaggtcttgtcgctggaatgtcagttitagtatcatctgtacaage :
tgatcaagttgatgttcaaattttaggagttaatgatttccacggtgcactggatcaaactggttcagcttat j
atgcctgatggaaaagtgtctggggctgggacagcggctcaattagatgcatacatggatcaagcgcaagcagattttaa
ccaaactagtccaactggaacaagtatccgtgtacaagctggtgatatggtcggtgcaagtcctgcaaattctggattac
tacaagatgagcctacagtccaagtatttaatgaaatgggcgttgaatacggaacactaggaaaccatgaatttgatgéa
ggattagctgagtataaccgtattatgactggcactgcacctgcagctgattcaagcatcaaccaaattacaaaagatta
tacacacattccatcggaccaaacaattgttatcgctaacgtggttgataaaacaactggagagattccgtataactggc
aaccatatgctataaaaaatattcctgtaaacaacacttctgtgaatatcggttttattggagttgttacaacagaaatt i



ccaaatctcgtcttaaaacaaaactatgagcaatacaatttcttagacgaagcggaaactattgccaaatatgccaaaga
attacaaggacaaaatgttaatgccttagttgtattagctcatattcctgcaacaagtggtaaagatggtatagtaggcg
acgaaatcgctacaataatggataaggttaaccaattatatcctgacaatagcattgatattatttttgcaggtcataat
caccagtatacaaatggaaccatcggttctactcgaattgttgaagcactatcccagggtaaagcatacgctgatgtgcg
tggtacacttgacactgatacacaagactttatagctacccctactgctcaagttgttgcagttgcacctggcgttttaa
caggcacagctgaaatccaagctattgttgatgaagctaatacaattgttaaacaagtgactgatcaaaaaatcggaact
gccgcaagttcagaattaatttcacgtgaagtaaatgtagataaagaatctgcagtaggaaatctcatcacaactgcaca
attgacagttgctcgtgaaacatatcctgatgttgattttgctattacaaataacggaggaatccgagcagatttactag
taagtagtgatcaaagcattacttggggtgctgctcaagcagttcaaccttttggaaatatcctacaaatagttgagcta
actggtcaagaaatatacgatgccttaaatgaacagtatgatgaggggcaaaaatacttcctccaaatgtcaggcttacg
ctatgcatacactgatagtggctcaactgaccctcttgttccatttaaagttgtgaaagcttacaaagacaatggagaag
aaatcgatccaaatgctacttataaattagtcattaatgacttcctatatggtggtggtgatggttttgcaacattcaaa
aaagggaaattattaggagcaattaatcctgatactgaggtctttattaaatatatcaaagacttagaagctgctggcaa
accagtaacagctgcaataacaggggttaaaacctatgttacaacggcccttgagccttcaacaactactgatgcaagtg
gtactcatgaaatgatcaatcgtgtttaccgtgatcgtgatggaaaaattgtggctacagaagtcgtttccgacctcttc
actccagctcctgttgaagaaactgaaacacctaaaccagctgttaactctattaagattcctgttaaaacaccaaaata
tggtcaaagcttaacagcagtaaaagcaggtcagcaagcacaaaaagcaagtgacaaaaaacaattgccaactacttcaa

gtcaagaagacacagcaattctactttcattacttggtgcatcaagtctagcaatggcggtagcattaaagaaaaaagaa
aataac

SEQ ID NO: 122

MKKHIVLKSSILGLVAGMSVLVSSVQADQVDVQILGVNDFHGALDQTGSAYMPDGKVSGAGT
AAQLDAYMDQAQADFNQTSPTGTSIRVQAG DMVGASPANSGLLQDEPTVQVFN EMGVEYGT
LGNHEFDEGLAEYNRIMTGTAPAADSSINQITKDYTHIPSDQTIVIANVVDKTTGEIPYNWQPY
AIKNIPVNNTSVNIGFIGVVTTEIPNLVLKQNYEQYNFLDEAETIAKYAKELQGQNVNALVVLA
HIPATSGKDGIVGDEIATIMDKVNQLYPDNSIDIIFAGHNHQYTNGTIGSTRIVEALSQGKAYAD
VRGTLDTDTQDFIATPTAQWAVAPGVLTGTAEIQAIVDEANTIVKQVTDQKIGTAASSELISRE
VNVDKESAVGNLITTAQLTVARETYPDVDFAITNNGGIRADLLVSSDQSITWGAAQAVQPFGNI
LQIVELTGQEIYDALNEQYDEGQKYFLQMSGLRYAYTDSGSTDPLVPFKVVKAYKDNGEEIDP
NATYKLVINDFLYGGGDGFATFKKGKLLGAINPDTEVFIKYIKDLEAAGKPVTAAITGVKTYVT
TALEPSTTTDASGTHEMINRVYRDRDGKIVATEVVSDLFTPAPVEETETPKPAVNSIKIPVKTP
KYGQSLTAVKAGQQAQKASDKKQLPTTSSQEDTAILLSLLGASSLAMAVALKKKENN

SEQID NO: 123

atgaagaagaaacaagaaatgaagtactacctcaggaaatctgcctatggcttagcagccgtatcagtagcagtcctcgc
agtcggaagtccggtatctgcacaggagaaagctgcaagcaccgaagctaccccaaaggtagcaccaaaagttccagaaa
aaccaagtaaagaagttataaaaaaagctttaaagaaaactgatgaagaaacaaaagaaaaagagaaagaagcCaaagaa
aaagtagaaaattctgaagaatcaacggctatggtttcagagctatcttccaccaatgaggaaacatcctctgaagaaga
gaataatactgatgaagaggaaacagatggtttagaaagtgaagaatctgaagaaacagaatccgaagtcaaagaagaat
ctgaagaagaaaaagaggatgacccatccgaatcagatacagaagttgagaatgttgaagcgattaatctttctgaagct
gagggaaatgactcatcaaaacctgaaacttcagaagaggtaactgctgaagaagaccgtcaagagactgatcggcttgc
agaagtcaaaacagaggagagtgccaaagaaggtgatgaagatgctgataaaaaagatgaggctgaagaaaaag ccaaaa
aaggagctgaattaagccgtgtgaaagcagaagcactggctaaattagaagcacttaatgctagtcgtttgatgaagaaa
attgttgaatcgggcaaaacggtagaaggcatcctttccttcatgaaggaaagcttacctcaactggaagctgctagagc
atctgaacaagctaaagctccggaagtaactcaatctectgatcacttaccaagtgagaaaaaagcagtccacaatccag
tccaagtagctaaaagaagtgaaagcttggaacagaaagctgaaaatgctaagacaagcacaaatcttcaaaatactcaa
attccagtacaagaggcaaaaagaactcaagcccaattgccaagtacaggagaagattaccaagcttatcttgtggccgc
agcaatggcccttattgectcatcaggceatggtggectatggcagctatcgcaagaaaaagcaaaaatag

SEQID NO: 124

MKKKQEMKYYLRKSAYGLAAVSVAVLAVGSF’VSAQEKAASTEATPKVAPKVPEKPSKEVIKK
ALKKTDEETKEKEKEAKEKVENSEESTAMVSELSSTNEETSSEEENNTDEEETDGLESEESE
ETESEVKEESEEEKEDDPSESDTEVENVEAINLSEAEGNDSSKPETSEEVTAEEDRQETDRLA
EVKTEESAKEGDEDADKKDEAEEKAKKGAELSRVKAEALAKLEALNASRLMKKIVESGKTVE
GILSFMKESLPQLEAARASEQAKAPEVTQSPDHLPSEKKAVHNPVQVAKRSESLEQKAENAK
TSTNLQNTQIPVQEAKRTQAQLPSTGEDYQAYLVAAAMALIASSGMVAYGSYRKKKQK



t“l /'W

SEQ ID NO: 125 |

atgactaaaaatcgttctagtcattctacctatgctgataaagtgattaaaggactatcagcttcatgcttcatattagg‘l-
cgcattcgtttttgcacaacaggttagtgcagaagaagtggtaactgctacaaacacgtctttaactgcaccaaccgtta
caacagtttcaccgctgacaaatacggatgtttctgctactgeggtegetgcagattccattgcaageccagtaacgact
acagatagtaatctcaattcagctccaattatagatacaagcaatccatctaatataactagtccaacagataccaacac
ttcaacaacttcatctgacacgacttcatcacctatccccgtaaccttaaataaagcagcaattgctagcccaacaagtc
aaacggaaaccctagcaagccaagaaatttacatggataaggtcaatcaagtgaccataaatacaacagtaaatccagea
actccaatgacctggacgattgaaaattatcctaatcaaacctataatatgcaaaccggtgattttactggatctccaag
ttatacagttacatcaactagtccaaataatagtagtgttcaaattgaaattccgecactttttggaacagatttaagtc |
tacgttggccaaacaatatcagacgtacttaccgtgattatatgggttcctatacacttaaagggatcagtgaagatggt
cttaccattgtcaccaaagaattgattctacgaccttatgctgattacatgacacatgaggaactgctaaatgaattaaa
tgctattgaagctaatcatgcaacagaccgtttggtaacaatagaaacaatcggtcaaagtgctttaggaaatgctatta
aaatgggaattgtagctaaagatcaagctagcttagatacctatttaaatcaaacaaccccaatgatgttgatggatcct
gaccaagcattgaatctcttagcacaaggaaaatttgattataaactccctatcttaatcaataatacccatgcggatga
acagccaggaattgatgttgttcgcggtctittcaaaacttttgcaacagagtcagttatcaactatcaaactgttgatg !
ccgctaataatccaacaacagtacaaattgatatcaaagctctcttagacaaagtcatcctacttttcaacttcacagaa
aatcctgatggagacattgccaatacacgcgceccttaataacggattagatccaaaccgggatactggctatcaaaccaa
tccagaaacccegtgccattgtigaacaaattaataagtggaatcctatttcaatttttgacgtgeatggctttgttaaag -
aattcttgattgaaccatgtacaccaccacatgatcctaactttgagtatgatttattigatgcaagtetegttgaaggt :
gcacgagaaatgggaaatgccggcatcacaaactctgtttacgacagctacatcataccaaaatttgattatggticagg
atgggatgactccttctcaggatacacagctgtttatggattgtatcaaggtatcttaggacataccattgaaattccag
aaaccaaccaagaatcctataatgcgggctacttcgcagtcttagcaggtattaattatgacttggcaaatagtgaccag
ctaatgaaaaataagttaaccttcttttctcgtggtatccacaaagcagaagtggctgccgctgaagaagcattgcttab
agtagacggctccgtgaaaggtagaattaaagatggtcacgataccttcttcccagattattatatgattccaatgacat
tatcaactgaaagtgatactgaccaagctttcaagatgattgattatttcagaagaaatggggtcattttaaatgaatta -
acagcggatgttgctggttatcataaaggtgatttagtcattgacatggcacaagctaaaagaggatttgctaaccatgt
tctctacaaaggagcaaatgaatctgaatggccagctatgtatgcagaattagtgatgaatttccctgcaatgcgtggot
ttaaagcagatgccatttacgctgatagtttatttgctggaaatcttggagcagttactttaacaagtgccccaagaace |
gcgcectagtgataaagaatactatattgtttcaaataattcacttgcagcagtccaagctgtcaatgetgcetateegtge
aggaaaaaatgtttatttgaccaatgatggatatgttatggataaagccacttatgaaagtgtcattggtacatacccat
tatttgctcaagcaacctgtatgaaaccagttggtgacactttgaaagctatcaaagtatatgcacctggaaacccaaac
ctetatttaggatttaattcaccatcagaagtcagtcttgctctaaatcaaatgggatttgatgtggttccticagtaga |
tcaggctgatgtcatcgtgttagacaatgatcaatttgacgcaagtattttaggtaaaaaacctgtcatcattttaggtg .
getetgcaatggctaagttagaaagtttgggtatcttgacaggttttgatgctgccatgactagegaaagegatggatea.
agttatgaaggacttatgaaaatctctctagatgccaatagtccttacacgagtggctatgcagcaaattctttatacta
ttctaactcaggticttggatigaaggagtcccaacaggatttatgacactagccaatatitctgcaagtgatttctatg |
tttcaggatggtggccaaatcatgaaggattagctaataaaacagttgctattagtggtctttatcagggacaaccaatg:
tttatcttcgctggaaatccagtgaataagactcataccattaatttctaccgtigggtgagtaatgcetatttttggaac
aaacttaaccagcttcattgaaggtcaatgtactattccaactgactctgaaacacaagttgtaagggttaaccataatg!
gtcaaacagtggcagtttatcaacaagtggctaataaggaagttaatgggacagttagtcaaaatagcttgccagcatta
gctgatggcagtcacaaagatgacagcaaactcttctgggtaactggattattggttgcaagtgggggattatttgcagc
tcttaaacgccgtgaggaagac

|
SEQ ID NO: 126 |
MTKNRSSHSTYADKVIKGLSASCFILGAFVFAQQVSAEEVVTATNTSLTAPTVTTVSPLTNTDV
SATAVAADSIASPVTTTDSNLNSAPHDTSNPSNITSPTDTNTSTTSSDTTSSPIPVTLNKAAIASP
TSQTETLASQEIYMDKVNQVTINTTVNPATPMTWTIENYPNQTYNMQTGDFTGSPSYTVTSTS
PNNSSVQIEIPPLFGTDLSLRWPNNIRRTYRDYMGSYTLKGISEDGLTlVTKELILRPYADYMT
HEELLNELNAIEANHATDRLVTIETIGQSALGNAIKMGIVAKDQASLDTYLNQTTPMMLMDPD
QALNLLAQGKFDYKLPILINNTHADEQPGIDVVRGLFKTFATESVINYQTVDAANNPTTVQIDI
KALLDKVILLFNFTENPDGDIANTRALNNGLDPNRDTGYQTNPETRAIVEQINKWNPISIFDV
HGFVKEFLIEPCTPPHDPNFEYDLFDASLVEGAREMGNAGITNSVYDSYIIPKFDYGSGWDDS
FSGYTAVYGLYQGILGHTIEIPETNQESYNAGYFAVLAGINYDLANSDQLMKNKLTFFSRGIHK
AEVAAAEEALLTVDGSVKGRIKDGHDTFFPDYYMIPMTLSTESDTDQAFKMIDYFRRNGVILN
ELTADVAGYHKGDLVIDMAQAKRGFANHVLYKGANESEWPAMYAELVMNFPAMRGFKADA
IYADSLFAGNLGAVTLTSAPRTAPSDKEYYIVSNNSLAAVQAVNAAIRAGKNVYLTNDGYVMD



v

KATYESVIGTYPLFAQATCMKPVGDTLKAIKVYAPGNPNLYLGFNSPSEVSLALNQ MGFDWP
SVDQADVIVLDNDQFDASILGKKPVlILGGSAMAKLESLGILTGFDAAMTSESDGSSYEGLMKI
SLDANSPYTSGYAANSLYYSNSGSWIEGVPTGFMTLANISASDFYVSGWWPNHEGLAN KTVAI
SGLYQGQPMFIFAGNPVNKTHTINFYRWVSNAIFGTN LTSFIEGQCTIPTDSETQWRVII\JHNG
QTVAVYQQVANKEVNGTVSQNSLPALADGSHKDDSKLFWVTGLLVASGGLFAALKRR‘EED

\
SEQ ID NO: 127

atgaaatcttatttgaaacgtcgttacggtctaatcacaacttctgttcttgccgeaactgtattagetactggttggea
aagcacttctgttttggctgaaaatcccacaacatccccaacaaccaccgtcactagtaatggttttaactttaatgcaa
ctettctagatcacaatggcaaaacagtttccgggaaaacagttagtctctatgatattactgatggtaacagaactttg :
gtgcagagtgccgtetctgaccaaaatggtatcgeatcattttcccagttgccactcaaccgaaatctatcegttittgt i
agataatgtcgctcaaggctacacaacacgtactagtgaaagtggacaagtacgcetectctgecttttatattgatggac
agggaacaaacacaccaaaatacagtgataagacaatcactattagtgtcctaaatgaggaagcetgagcecacttgccaat
caaaaagtaaccttaaccaatcccctaaaagaggttgttggcgaagcaatgactgatgcagatggtcatgttgtittcaa
ggataaacttttagaaggtgtcttttacaactatgctgtcaacggaaaagcaattgattctgctcagccagattcaaaaa
gaagtgtctitttagagtccaatcaactagctaaagaaggatttactttcacagcaactattttaggaaaaaacggcaaa
actgtcgetggtaaaaccgtaagtctttatgacattactgatggtaacagaactttggtgcagagtgcecgtetctgatca
aaatggtatcgcatcattttctcagttaccactcaaccgaaatctatcegtgtttattgatgatgtggctcaaggctaca
ccactcgtaccagtgaaaatggacaagtgcgttcatctgectictatgtcgatggacagggaacaaacacaccaaaatac
agtgacaaaaccattacgattagcgttcttaatgaggaaggtgaacctctagctaaccaaaaagttaccttgatcaacce
cctaaaagaagttattggtgaagcaaatacagatgcaaatgggaaagtcatcttcacagacaagctattagatggtgtct
tttacacctatgctgtaaatgatcaaacaattgatgctactcaaccagatacaagccegtaatgtctttttaagagetgat
caaatcctgaaggaaagccctaaaaatacagcaagcgaggctgctactaatttggaaaaaaccactgaaagcaaagaagg
taacatgcctcagcaaaaccaatcagaagcaaaagaaaaggctcctgaaaaacaagtcgatgctaatgctgccaacaaaa
aagcgccaggtcatggagaagccaaaaaaggcctaccaatggctggagaaagaggaagtcgcttgttcacctttattgga
ctttcacttattttaggaatagccggttacttattgaaacataaaaaagtcaaatcc

SEQID NO: 128

MKSYLKRRYGLITTSVLAATVLATGWQSTSVLAENPTTSPTTTVTSNGFNFNATLLDHNGKTV
SGKTVSLYDITDGNRTLVQSAVSDQNGIASFSQLPLNRNLSVFVDNVAQGYTTRTSESGQVRS
SAFYIDGQGTNTPKYSDKTITISVLNEEAEPLANQKVTLTNPLKEVVGEAMTDADGHVVFKDKL
LEGVFYNYAVNGKAIDSAQPDSKRSVFLESNQLAKEGFTFTATILGKNGKTVAGKTVSLYDIT
DGNRTLVQSAVSDQNGIASFSQLPLNRNLSVFIDDVAQGYTTRTSENGQVRSSAFYVDGQGTN
TPKYSDKTITISVLNEEGEPLANQKVTLINPLKEVIGEANTDANGKVIFTDKLLDGVFYTYAVN
DQTIDATQPDTSRNVFLRADQILKESPKNTASEAATNLEKTTESKEGNMPQQNQSEAKEKAP
EKQVDANAANKKAPGHGEAKKGLPMAGERGSRLFTFIGLSLILGIAGYLLKHKKVKS

SEQ ID NO: 129 |

atgtctaagccaatgacaaagaaaaaaaaggctatttctattcaaaagtctgtaaaaccaattttaggttttaccttcggagclctattatt
atcaactgtttttacaccttccgtatttgctgaagaagtagtgtcttcattaggg cacgcaacaagtggtttgctgtctgtatcagtfcccaaa
gaattaaccagtcttgagacaacgacctacttaatggcaagtgagtctccaagtaacactctaacttcggataccatttctagtgataat
ggagggacggcttcaaatccaaatgaaatagtaaccacagagacaaccagcgaggcgattcctttcgacacagaagtcattcaaa
atccggatttacctataggtgagattaaggtagttcaagaaggagtagctggtgaagtaacggttacaaagacaaccacaactattac
tctaaatggtgtttctcagtcaactacaactgagtcaagggtacctgtcaaaaaacctattaataaaattattgaagtaggtacaaaaga
gattagtacaagtccaagtagttctgatgttattacagtcagtccatcaccctcttcaacttcatcagagtctaatcagcaaggttcgttaac
‘tccggceccctaaatcacgtcaaaatagtcaggaaaagaaaggtagtcagactaaaaaatccaaagatgacgccaaagaaaaag

agggtgataagaaagaacttcctccaactggctcacaagaaagtggtattttttctctattttctgcacttattagcacagctttaggtcttttc
ctattaaaatcaaataaaaatgat

SEQ ID NO:130

MSKPMTKKKKAISIQKSVKPILGFTFGALLLSTVFTPSVFAEEVVSSLGHATSGLLSVSVPKEL
TSLETTTYLMASESPSNTLTSDTISSDNGGTASNPNEIVTTETTSEAIPFDTEVIQNPDLPIGEIK
VWQEGVAGEVTVTKTTTTITLNGVSQSTTTESRVPVKKPINKIIEVGTKEISTSPSSSDVITVSPS
PSSTSSESNQQGSLTPAPKSRQNSQEKKGSQTKKSKDDAKEKEGDKKELPPTGSQESGIFSLF
SALISTALGLFLLKSNKND

|
|



SEQID NO: 131

atggaaatcaaacaaaaacatggcaagcatgccttacgcaaagcggtcaccg cagcggtcttagcagggacagctttctcaagect
aggaggattcgcaggagcagtcacaacagtcaaggcggaagatttatttactataaataattcagaagtc‘;caagataagttagaatc

aaaggtaaaacaacttttggaagcccaacgaaaaggagaagacattagcgaaaaactacgagagttaﬁttaagtgaacttccaacc
gatattttaaaggatattatgctatcaaatattgaagctgactatcttttaggatttctaaaaccagctgttgagg’aaatggtg agaagatct
gaacaaaatgacgagcgttggaaagatattacagaaaaaacactagctttagaggctttaaaagattcadaaagagaaattagga

aagaaaaagagaaacttgaggatgaagttcaacttgcaaaggtaaaaatagaaactaaagaatcagaattaaatgatttaaaaaa
agattatattgatactagggaagaattagcagatactattgaagaactagacgaagttaaaaattcaattgtégaaaaagaagcaaa

agttaaaggcttagaagaaaagttacgtgatttagaaaaagaattaggtgactacgataaaaaattaagtgéagctgctaagcaaaa
ttcagatttatcaaatgaaaacaaagagttgaaagaaaacttagatactgctgagaatattactgttgaacttdagaaaaaatctcatga
attggaaaaaactaaaaaagaagttgaattagagctgaaagcagaaaaagaagcccttgaggcagaaaiaagttaagttagcaga
agctaatgaagcaaatgataaactatctgaagaacgtgatgctgccaagaaagaagctgaaaaagttcctgaactagaagggcaa
gttgaaaaattagttgaagaaatcactgctgctaagaaagaagcagaagagcttcaagctaaagccgaag‘gccttgaaaaagactt
cgaagctgttaaagcagaaaaagaagcccttgaagctgaaattgctaaattgaaagaagaccaccaaaaégaagtggacgcgct
taatgctctccttgctgataaagagaaaatgcttaagagcttacaagaacagcttgacaaagctaaagaaga,agctatgaagaacg

agcaaatgagccaagaagaaaaagctaaattgcaagctgagttggacaaagctaaacaagaattggcagaaaaaatcaaagac
atgccaaacaaagtggctcctcaagccgaaggcaaagccaatgcaggtcaagcagctccaaatcaaaac;'paaaacaaccaag

cgcaagcaaaccaagctaagaacgcaaacaacctcccatcaacaggtgacaaaccagttaacccactcctagtggcaagtggtct
cteectcatgatcggageaggtgecttegtctacgccggcaaacgcaaaaaaggttaa i

SEQ ID NO: 132

MEIKQKHGKHALRKAVTAAVLAGTAFSSLGGFAGAVTTVKAEDLFTINNSEVQDKLESKVKQ
LLEAQRKGEDISEKLRELLSELPTDILKDIMLSNIEADYLLGFLKPAVEEMVRRSEQNDERWK
DITEKTLALEALKDSEREI RKEKEKLEDEVQLAKVKIETKESELNDLKKDYIDTREELADTIEE
LDEVKNSIVEKEAKVKGLEEKLRDLEKELGDYDKKLSEAAKQNSDLSNENKELKENLDTAE
NITVELQKKSHELEKTKKEVELELKAEKEALEAEKVKLAEANEANDKLSEERDAAKKEAEKY
PELEGQVEKLVEEITAAKKEAEELQAKAEGLEKDFEAVKAEKEALEAElAKLKEDHIQKEVDA
LNALLADKEKMLKSLQEQLDKAKEEAMKNEQMSQEEKAKLQAELDKAKQELAEKIKDMPN

KVAPQAEGKANAGQAAPNQNQNNQAQANQAKNANNLPSTGDKPVNPLLVASGLSLMIGAGA
FVYAGKRKKG.

SEQ ID NO: 133

ttgcgatataaaaaaatgacgagatcgtcaaatagcagaatagttttacaatcgacactgattatgatttttgcttcaagctgtgtaaacc
attttaaaggaacaattcatgcagatgaaaaagtgattaatggttcagaagcttcaatccaagttgattatacattgaatactgcatctga
aaacagacaaattccagaagaaaaggtaactgaggaagctacaaatgatcagccggaacttttagagaagcaagcggcattttta
catgaaggccgtgaaaaaaatactgagaatttgcctttagatggtagaggaagtctgattgctagtattgattctggag‘ttgatattaagc
acgaggcatttgcaaataatgatgataaccatgattttcataaagagacagaagtttctgaaggttctacttcaaaaat’gccctttgtttatg
attttcttagtggtgataccagtgtgagagatgacgaagaagaacatggtatgcatattgcaggaatcttagttggtgattctaaaaaag
otttcaaagggatggcacctaaag cacagctaattgcatatcgaacttggagtaaaaataatagtgaaggttatcaagaagcaaacc
agttttttgcaatgaaagatgccatcaaacgtggtgctgacgtgattagcttgagtattggtgagattggtagtgggcaaéacgatgatat
ttgggcaaaggtattagaagaagcgaaaaagaaaaatgttgttgtcgttgcagcaatgggaaactatgggacatcagcaacaagta
atacttttgatcaagttgttgatgaaactttcccacaaaccgatagttccactttgctttctgtatctgcaaatcccgaagtca‘ttggtgttggct
ctatttttgaaaaagaaatgtatttaccaacactaaaaattgatactttagaagtaccttatgaaaatatcaactggcaaaéttattacctttt
taagcaagaaaagcaagaacgtatttcttttaatgaaatgttaataaccttaaaccaatcaaaagaagaaggaagtttéaaagataa
agttgtcatcatagaacgtcaagcagaaaatatttttcctcaattaaaagaagtgatgaaaaaaggtgctaaaggtgtt&ttttgattaac
caatcaggaccaactacttatggtaactatgagacagttccagaattaagaaataccttattagatgatgaagatggtgatttcaaaaa
aacatgggctgttagcatttcagcaaacgatggtaaagcattg aaagattaccttcaaaaacaagacaagaaaaaaagctattcact
tgtgtttaatacaaaaccacaattgaaacatgttttcaaatatccaggtgtatcaggttttagtacttgggggccaggtcttgétttaaccctt
aaacctgatatagtagcaccgggagaaaatatttattctacaggtaatgataatagctattttattagtagcgggacttcaatgtctgctcc
aaaagtcgcaggggcaagtgccatgtttctcccagtgacaaaaaaatggcaaaaaaaatgggaaaaacaaaatgttﬁccatgtcta
taccacaattaacgaagttattgttccaaaatacagcggatattctttatgatcatagtgtcccaaatggtaaacctatattac'.pttactcac
ctcgaagacaaggggcaggggctttaaatgtgaaaaaagcagcacagacgaatgtttttgtaacttctgcagataataaaggagca
atactgttaaaagattttaaagaaagtcgtaaagagtttgatattgtgatcagaaacttttcggatcaagtcagacgctttaaé;attgaacc
aggatcagttttaggaaagattctttattcaaaagacagaaaaaattatgataaaaatgagactattcaaaccgtgcactcgagggttatt

i
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aaagattcggccattgagagtccattatatgttcaaatagctccaaacagttcaatgattcttcctctaaaacttaatgtgggaaaagcag
ttgaaaatgaatttgtggaagggtttataaagcttcgctcattagagaaagatcaaccggatttaaacatthattcatgggattttatggtg
attggaactcagaaaacattttagatccagtagcctggcaagaaggaagcaagactcgtttaactggtaﬁ,tcgttcatccatatggtttag
gagaagataaatttgatatcgtgccttggggggttgactatgaaaaatggaagcaagaccctaaagctttagatgcagatcaacggttt
tatgttatgcagagtcaggctggcattgccaaccatgctaaaatgcgtctacgtttaatatttatgcgacatgctaaggattaccgtgttgat
atcctaaattctcaaaaagacaaggttttaaaaaccttaaaaacaggtcatcaggcccctaagtatatgg"aaagtgcattattagaaca
tggagatcaatatcaaatgcaatttgcagattttgatcctgatttagaatgggatggaagtgtctataatcctéaaacaaacactgaaga
ccccttacctgacggaaactattttattcgggtttcctccagaatcagtaaaaatcgtccatatcaagagcaﬁ_attattccctttgccattgat
aatcaaaaacctaaagtaaaaattgaagaaaaaactgctcttcaagttgtttttcatgttgatgatgctcacdttcaaggaataaggcta
gtaaaagataataagattattcaaaccttagaaacagacactcaaggaagatttcgacttaatcttgctgatttccaaggtaagggattt
gaattagaggctatagattttgcagaaaataaaacaatcatagatttagattctcttaaagaaaaagaagtaggatatttatttggcgca
agtagtagttataacaaatccaggtatcgatcaccaaggtcagtagcccataaaaatgctgaagatattcttcatgagaattcagagg
aaagtgaggagatagcatcagcattaacttttgaagatgggagtgattttcacgatggtaagaaaacaaaﬁgcgtattcagagattaa
caaaagtaatgataatagtgtccatttaaaagataatacttattatcgtgactattatatccatttaaaaaagggcaacgtcttttagttacc
acaacaaatgcatttcataatagtaaacaaggaaatgatatcacagcgccaacatggcaagctaactata'i'cttatgatccttcgacaa
atcagggacaatattatcgtaagattgctattccgatttatcaaggatcaaatactataaatgtaaaagcatttt'ataaggataaattaata
tttaataaaggatacgcggtaaaattagatacagaagttcctcaattaacttttgataatccaaatattagctttécatctgataaatggca
aaacctatctgatg atgagtatgatgacgataatattgttggtactatcacaattccaaataataccttaagattatccgggaagattcga
gacggtctagatggatggagaatgtttattaatggagacatggtcgatagtgatattaaactaggtgaatatgatgatatttttcaacaaa
atagaagacaatggaaatatgaaaaacaagttgaaaatgatgactatgtgctcataaaactgagtgatcatgttaaaaacagccga
agttacctctttaaagtaaaaattgatcctactgtttcagagtatcatttcacaaataaaaatgacattattgatgatgacaaaacattgtta
acattaaacaccttaaccgatagctcattgggatatgctaataaacttttaaatatgccaaaagatttggttaaatcaacagatgatcttttt
aaagccatgacgatgttatttaaaaaggaaagttttttcctttatccgcttaaaaatgatttaaatactaatggaattagtat
gatgacaagtttggtgcagttccaagcaaaggatgttaaagagaatataccattagaatgggaaataaaaac’;caaagcatccgact
caaggcagcttctttatcaaaatcttaagaacgaaaaagaaaggttggatcaggtttccactaatccactagctpatcaattacctctgg
aaaattctaatcaagaaaatggacaagacgctattttgacaagtacaaaagtcttaccaatgtccaaatcatctatattcagagactcgt

tacgtgagacgagtctgccagaaactcgtgactcttcatcaatggcaaattggtcattagctttcttcttatctgcadtgatatgtttctttaaa
ggaagaagaaaaagactgaataagtta :

SEQID NO: 134

MRYKKMTRSSNSRIVLQSTLIMIFASSCVNHFKGTIHADEKVINGSEASIQVDYTLNTASENRQ
IPEEKVTEEATNDQPELLEKQAAFLHEGREKNTENLPLDGRGSLIASIDSGVDIKHEAFANND
DNHDFHKETEVSEGSTSKIPFVYDFLSGDTSVRDDEEEHGMHIAGILVGDSKKG"FKGMAPKA
QLIAYRTWSKNNSEGYQEANQFFAMKDAIKRGADVISLSIGEIGSGQNDDIWAK\(LEEAKKKN
VVVWVAAMGNYGTSATSNTFDQVVDETFPQTDSSTLLSVSANPEVIGVGSIFEKEMYLPTLKIDT
LEVPYENINWQNYYLFKQEKQERISFNEMLITLNQSKEEGSLKDKVVIIERQAENIFPQLKEV
MKKGAKGVILINQSGPTTYGNYETVPELRNTLLDDEDGDFKKTWAVSISAN DGKALKDYLQK
QDKKKSYSLVFNTKPQLKHVFKYPGVSGFSTWGPGLDLTLKPDIVAPGENIYSTGNDNSYFIS
SGTSMSAPKVAGASAMFLPVTKKWQKKWEKQNVSMSIPQLTKLLFQNTADI LYDHSVPNGKP
ILPYSPRRQGAGALNVKKAAQTNVFVTSADNKGAILLKDFKESRKEFDIVIRNFSDQVRRFKIE
PGSVLGKILYSKDRKNYDKNETIQTVHSRVIKDSAIESPLYVQIAPNSSMILPLKLNVGKAVEN
EFVEGFIKLRSLEKDQPDLNIPFMGFYGDWNSENILDPVAWQEGSKTRLTGIVHPYGLGEDKF
DIVPWGVDYEKWKQDPKALDADQRFYVMQSQAGIANHAKMRLRLIFMRHAKDYRVDILNSQ
KDKVLKTLKTGHQAPKYMESALLEHGDQYQMQFADFDPDLEWDGSVYNPKTNTEDPLPDG
NYFIRVSSRISKNRPYQEHIIPFAIDNQKPKVKIEEKTALQWFHVDDAHLQGIRLVKDNKIIQT
LETDTQGRFRLNLADFQGKGFELEAIDFAENKTIIDLDSLKEKEVGYLFGASSSYN KSRYRSPR
SVAHKNAEDILHENSEESEEIASALTFEDGSDFHDGKKTNAYSEINKSNDNSVHLKDNTYYR
DYYIHLKEGQRLLVTTTNAFHNSKQGNDITAPTWQANYTYDPSTNQGQYYRKIAIPWQGSNTI
NVKAFYKDKLIFNKGYAVKLDTEVPQLTFDNPNISFTSDKWQNLSDDEYDDDNIVGTITIPNN
TLRLSGKIRDGLDGWRMFINGDMVDSDIKLGEYDDIFQQNRRQWKYEKQVENDDYVLIKLSD
HVKNSRSYLFKVKIDPTVSEYHFTN KNDIIDDDKTLLTLNTLTDSSLGYANKLLNMPKDLVKS
TDDLFKAMTMLFKKESFFLYPLKN DLNTNGISMMTSLVQFQAKDVKENIPLEWEIKTKASDS
RQLLYQNLKNEKERLDQVSTNPLAHQLPLENSNQENGQDAILTSTKVLPMSKSSIFR"{DSLRET
SLPETRDSSSMANWSLAFFLSAVICFFKGRRKRLNKL :



SEQ ID NO: 135

gtgtcaaaaggtcaatctgatttaagccatgcggaacaaggtgttgatgatcaaattacaattgctaaaaaagatagtatctcagtaac
aactgattcaaaagatttaacgccaaaatacattgatacaaaagggttgactggttcagctttaacaacagcaatggaaaaaaacatt
gcactgtataatcaagcggttaatgatggcgtaggtattatggatgcttcaagegtccaaatgaaaaaacaaattgctgattatttaaca
gctitgacaaattatcaaaagggtgtticttcaaatacaggattacaatggcaaaatagtgttgtcttagaagegggcetcaggtgcaagt
agacaaacaggcactgaaaatgttgttgatittagtgatggaacgattaaagcagcaggtatgtatgcgacacaaggtcaaaatttag
accaaaatactgatgcaaattttgataatatttttaagattgagggaaccgggattatttgggtaaagaatacgaccaatggagatgtta
aattgactttctctgaaattaatagtccatacaatacaggtacttacgttgctatttggggtgatgacaaaggtggtattgcttggtcagtettt
gecttatactatggtggtgcgagtggtggagetggtgaaacaggttctaatacaggttctggtatcagtggtegeattitaaattatgtgaat
tcatataaagcaacagtagaaacaacaagaggtgtttcagttgtaacttttaatgacattgataatcaacagacagttaaaatgtcgag
acttgataatgccaaagtaacaacaggtgagaatattaatcagacaggaaatgattttgttgcaggttcgggtgacgtttctcaaagttc
agcaggagttttaggaaccaatggtgttaaatggacttitacaagtgctgataggcgtttattctcatttactcattctacagcaggaacta
aaaacacatcaatcgtaggtggtattittggatcagcgtctaacgtacctcaaaagccagtaattcctaaactaaccgetcataaagea
atcgttacaggaccaaagggtccaagcatccctgttaatcaaaaagtgacggttcattactataaggtttcggttacacctacaccaga
aaatccagttactccacaaaaaaacattacttataaaccaattacaaccactccacaaacaccagtaagccaagcaaatgtgggac
ttccaacaactggtgataaagcagatggttctattgttcaaatggtaattggtgcattaatggtatcatitgttgggttttcagcattaaaagat
cggaaaaaagaaaaa

SEQ ID NO: 136

MSKGQSDLSHAEQGVDDQITIAKKDSISVTTDSKDLTPKYIDTKGLTGSALTTAMEKNIALYN
QAVNDGVGIMDASSVQMKKQIADYLTALTNYQKGVSSNTGLQWQNSVVLEAGSGASRQTGT
ENVVDF SDGTIKAAGMYATQGQNLDQNTDANFDNIFKIEGTGIWVKNTTNGDVKLTFSEINS
PYNTGTYVAIWGDDKGGIAWSVFALYYGGASGGAGETGSNTGSGISGRILNYVNSYKATVETT
RGVSVVTFNDIDNQQTVKMSGLDNAKVTTGENINQTGNDFVAGSGDVSQSSAGVLGTNGVK
WTFTSADRRLFSFTHSTAGTKNTSIVGGIFGSASNVPQKPVIPKLTAHKAIVTGPKGPSIPVNQ
KVTVHYYKVSVTPTPENPVTPQKNITYKPITTTPQTPVSQANVGLPTTGDKADGSIVQMVIGAL
MVSFVGFSALKDRKKEK '

SEQ ID NO: 137

atgttaaaaaaacaattattagtcctaacttgtgtttcaactcttggactagtagggaccacagettttgctgaagatgtagtcceggtagat
ccaactaccccatcaacagaagtgattacaccatcaaccccaatagatactggtttaccgtctgatactactgaccctageactceggatt
gaacccgagactcctactaatcctactaatcctagtactccgatagatccaggaactccaactgatacgacaacgccaacagatgat

acaacaacacctggaacatctactagtccctcagattcagagtcaactaacacaaatccaggcacaaaaccaacagatgaagtaa
aaccagttaccccatctactcctgaagtgecttcaactgttactccaggagtagttgataatgtigataaagaaacaggtaatattaceat
taaaccaatcccaattagcccagataaaacagttgttgggactcagaatgggaatgtgcttattcaagatcgetcaggaaggtatttagt
atctgctagtgaacttggtogtcgacttaatgatgatggaactgtaacaatcaaagattcggaaggaaaagaaaaaacacttcctcat

acaggtgaagaaaaaggatttttaagtatcattggtggaacaatcttatcttttgtagccticttattcaagaaaaaaataactttaaat

SEQID NO: 138

MLKKQLLVLTCVSTLGLVGTTAFAEDVVPVDPTTPSTEVITPSTPIDTGLPSDTTDPSTPVEPET
PTNPTNPSTPIDPGTPTDTTTPTDDTTTPGTSTSPSDSESTNTNPGTKPTDEVKPVTPSTPEVP
STVTPGVVDNVDKETGNITIKPIPISPDKTVVGTQNGNVLIQDRSGRYLVSASELGGRLNDDGTV
TIKDSEGKEKTLPHTGEEKGFLSIIGGTILSFVAFLFKKKITLN

SEQID NO: 139

atgaattcaaacacaaaaggacatggttttttcagaaaatcaaaagcatacggtttagtatgtggaatcgcactagcaggtgettttgett
ttagtggagggaatgtatcggcagatgaagttactgctccagcagaacgtcaaactgttgtaacaaccttaacagagccaacaaata
accaagcacaagcagttacgtcagaagcacttaatacagcagtttcaacagctaaagaagcaggagtaactgttaacacaacagg
agcagttagtcatacagatgticcaagtgcacaatctgatttagctagtcaaacacaaactgttaaagatgegactgctaaagcagaa
gctaatacacaggctattaaagatgcgactgcgcaaaatgctcaaattgatgctcaaaatcaggcagaagctacacgtgttgctgaa
ataaataaagcaagtcaacttgcggttgatcaaaaaaatgcccaaggtcaagcactcgttgataaacaaa?tgctgatgcacaagc
acaagcagatgcgacaaatgcacaacttaaagcagattatgaagctaaattagctgaaattaaaactgttgaagactacaacaaag
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cagtagctgaacgcaatgctttagctaaacaacaagcagatgcgacaaatgcacaacttaaagcggattatcaaactaaacttgatg
catataacaaagcgttagctgataaaatcaatctaatagctaatgatgttacttttaaaggttatggtaaatcagaagatttaaatgcttat
ggtatagtaacttctgatactataacaattgatggtgcaggaaactttatattaaaagaaccaatgtctgatccaacaggggttattggtta
tatcactacaaaaggtaaattaaactattctagtgtttatgatccaacacttaataaagcgaatattacgattgattcaattactttaaatac
atggcagttagatttgaatcgcccctcaatttcaggaaatactaatgcatttgcagaatacattgggttagacggaacttcgttatttaage
aagcttatacaggtctaacctcaatgtcaccgattactatcggtaaaactagtcaaatiggaaagacattcactgtggcaagcgggga
aacaacaccagaatttatgttcttgaaaacaaatccgttctgggagttttcgcaccatcttctttatttgcggaattaacctataatacagea
ccattaccaaataaacctattgaaccaacattggttactgttaccccagaagcacttaaaccagttccacaaacacccccaactccagt
ttatgtgacaccaaatctcaaatccttcacacctgaagtttacaccccaatcaaaccaactgttaaacccecacgttgctgtacctgataa
attagttgtcacagtatcagtacatcctgttgtggttccagttgcgaatecttctaaagacgttgtagatcaagcaggtaaatcaattaatgg
tttatcagtgttacctaattctgacttaaactacgtggctttacaagactttagtcaatataagggaatgagtgcttcacaagataaaatcge
caaaaactttatctitattgatgactacaaagatgaagcactagacggaaaatcaatggttgttaatagcattaaagctaaaaatggtga
tgatgtgtcacatcttttagaaatgcatcatgtattatctaaagatggcttagatgtcaaacttcaagctatcttggctgaaagtggattatct
ccagttggtgaattctatatgtgggtagctaaggatccaacaagcttctataaagcttatgtgcaaaaaggtttagatattacttacaacct
ctcattcaaagtacatcaaacatttactgaaagtgaaattgttaatggtgttgctcaaattgattttggcaatggctatcttggaaatcttgta
gttaatgatttaccaaaaccagaagttcataaagacgtcatagatgaagcaggaaaatctattaacaacggtactgtaaaacttggtg
atgaagtcacttacaagctagaaggttggotcgttccaactggacgttcatacgatttattcgagtacaaatttgtagatcagttacaaaa
tacacatgatctitatttgaaagatagtgttgttgccaaagttgatattactctatcagacggtacagtcattacaaaaggttctgatttagca
caatatactgagacagtttacaacaaagaaactggacgctatgaattagcgttcaagaaagatttcttggctaaagttgtacgttctagt
gaatttggagcagatgccttcttagttgttaagcgtattaaagcaggtgatgtctataacacaactgatctatatgttaatggtaacaaagt
gaagtctgaaacagttgtgacacatacccctgaagcaccaaaaccagtcactccaactaaagaagtgccaaaaacacctgaaaa
agtacttccacacacaggagaagaagggctttcaattttgaccgttattggtgcaagtattctttcagtacttggtctttcagtacttaaaaa
acctaaagaaaat

SEQ ID NO: 140

MNSNTKGHGFFRKSKAYGLVCGIALAGAFAFSGGNVSADEVTAPAERQTVVTTLTEPTNNQA
QAVTSEALNTAVSTAKEAGVTVNTTGAVSHTDVPSAQSDLASQTQTVKDATAKAEANTQAIKD
ATAQNAQIDAQNQAEATRVAEINKASQLAVDQKNAQGQALVDKQNADAQAQADATNAQLKA
DYEAKLAEIKTVEDYNKAVAERNALAKQQADATNAQLKADYQTKLDAYNKALADKINLIAND
VTFKGYGKSEDLNAYGIVTSDTITIDGAGNFILKEPMSDPTGVIGYITTKGKLNYSSVYDPTLN
KANITIDSITLNTWQLDLNRPSISGNTNAFAEYIGLDGTSLFKQAYTGLTSMSPITIGKTSQIGK
TFTVASGETTPEFMFLKTNPFWEFFAPSSLFAELTYNTAPLPNKPIEPTLVTVTPEALKPVPQT
PPTPVYVTPNLKSFTPEVYTPIKPTVKPHVAVPDKLVVTVSVHPVVVPVANPSKDVVDQAGKSI
NGLSVLPNSDLNYVALQDFSQYKGMSASQDKIAKNFIFIDDYKDEALDGKSMVVNSIKAKNG
DDVSHLLEMHHVLSKDGLDVKLQAILAESGLSPVGEFYMWVAKDPTSFYKAYVQKGLDITYN
LSFKVHQTFTESEIVNGVAQIDFGNGYLGNLVVNDLPKPEVHKDVIDEAGKSINNGTVKLGDE
VTYKLEGWVVPTGRSYDLFEYKFVDQLQNTHDLYLKDSVVAKVDITLSDGTVITKGSDLAQYT
ETVYNKETGRYELAFKKDFLAKVVRSSEFGADAFLVVKRIKAGDVYNTTDLYVNGNKVKSET
VWTHTPEAPKPVTPTKEVPKTPEKVLPHTGEEGLSILTVIGASILSVLGLSVLKKPKEN

SEQID NO: 141

atgggagaaacaactctaggtctcgccaattcagetgatcagacgattgcecttaaaatatgaagccaataatctgaacttggtttcaac

agtgcttcatgaaatgacgcatattatcgactttaagagtggcctctattcagaaacgactgaccgtaatacagatggtagtcttagtacg
gtcatggcectittcagatacccaagagttcttagatgtctaccatacctattttgaccgaccggatgtttggtcttactatcgtgataacageg
aagaagctittgctgaagggctcagtcagtatatcatgcaccgtctctttggaacaccatactcgacatatattgccaatcecttatactgga
gatgcctacaatccaggtgatggttcaggttatagcecatttgcggaaacagaattttattttgccagcettatacaaccgtttatttgaatac

ccgagaacagctcaagttgttccatatctigtcactactacgacaacagetccagtaaatggtcaagttatttacggagceaatgccaga

ggaaacaactacaacaacaccttacacaacagtttatgtgggagataccagtttcgcctatgaccctactggacagactgaccgtgta
caagcaggtgtcgatgggacagaaaccattcgcacgacctactcactagatagcaataaccagttggtagcaactcagacggttattt
catctactcctgttcaaaatcaaattattacaaaaggcactcaacctaccgttgttgacactagtgttccaatgactattgtttatcaagaag
tcacagatggttcattgggtgactggcaagttaacgttttggatgcaggtcaagatggcttaatcegtagcacaacaacctatagtgttga
tcctgtgacaggtattgtgacaccaagtacaacagaagctactatcacagcaatgagaccaatgattgttcaataccaagttggttceg
aaaaagtgacagctattccttaccaaacccgttatgttatagatactagtttagcaactggaacacaagttattgtacaagaaggtgtca

acggtagctcaaccgagagtgttcagtcttataactttatccaagatggctcaaatagtcgatttgacgctattgtctatgctagtccagttg
ttgtagctgcccaagaccaggtgatagcagtaggaggtcaagaccaagtaactgaccaagetgtcgcaaaaacgatttictatcaag
aagttactgatggttcattgggcgactggcaggttaaagtcttagatgcaggtcaagatggtttggttcgtacaacgacaagctatageg
ttgaccctgtgacaggtattgtgacaccaagtacaacagaagcaactatcaccgcgatgaaaccaatgattgttcaatatcaagttggt
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'B’B

aaatctaaacttagtgccattectttcttgacagagtatataactgatgatagcttagetgttggcttagaaaaagtcattcaagaaggegt
cggagggactcaaatcgagacagtitcaatcctttaattttattcaagatggtgcaaattctcattttgaaaacattgtctacagttceccaa
ctattgttgttgctgctgtigatcaagtcatagegegtggaacgaaagtagttgaagttgtagttgcagtaccagaagttgtaacaccgaa
accagaaacatcggaagtgataagtcctgaaaaaggccaaacagctcctactattacagtigaagctattaaagececeggcetcaga
aaaaggctaaagttgaagttgttacaactccaaaagaaagtttgccaacaactggtgatgatcaaaatctactcgtgactcteatgtca
agtctcttattaatgagtctaggtttaggacttaagaaaaaagaagacgaa

SEQ ID NO: 142 |
MGETTLGLANSADQTIALKYEANNLNLVSTVLHEMTHIIDFKSGLYSETTDRNTDGS‘_STVMA
FSDTQEFLDVYHTYFDRPDVWSYYRDNSEEAFAEGLSQYIMHRLFGTPYSTYIANPYTGDAYN
PGDGSGYSPFAETEFYFASLYNRLFEYPRTAQUVPYLVTTTTTAPVNGQVIYGAMPEETTTTTP
YTTVYVGDTSFAYDPTGQTDRVQAGVDGTETIRTTYSLDSNNQLVATQTVISSTPVANQIITKG
TQPTVVDTSVPMTIVYQEVTDGSLGDWQVNVLDAGQDGLIRSTTTYSVDPVTGIVTPSTTEATI
TAMRPMIVQYQVGSEKVTAIPYQTRYVIDTSLATGTQVIVQEGVNGSSTESVQSYNFIQDGSNS
RFDAIVYASPVVVAAQDQVIAVGGQDQVTDQAVAKTIFYQEVTDGSLGDWQVKVLDAGQDGL
VRTTTSYSVDPVTGIVTPSTTEATITAMKPMIVQYQVGKSKLSAIPFLTEYITDDSLAVGLEKVI
QEGVGGTQIETVQSFNFIQDGANSHFENIVYSSPTIVVAAVDQVIARGTKVVEVVWAYPEWWTP
KPETSEVISPEKGQTAPTITVEAIKAPAQKKAKVEVVTTPKESLPTTGDDQNLLVTLMSSLLLM
SLGLGLKKKEDE

SEQ ID NO: 143
atggtgaaaaataacattcactcgagaaaaaaacatatattaaaaatctcattattagcaacaagtgtattaacgacalac
agtttcaacagtctcagcagagcaattgcaaaatgaaaagcagtcggatttgcttagtaagatgacagaaacatctacge
ctcatactatcataagttcagaagacctctcaaactcaaatcaagaggccaatcaaaaggatgagactgcctcaaaéagc
ttacaacctatgattgaaaaagtcgatccatctcatatccaggctctttgggaaaaagttggcacaggggaaggagatgt
cttagctgtcatagattcaggaattgaaaccaaacattccatgctacagcttccagaggatgotgacaaaatgtacacag
atcaagccagcattgacagtaagaaacaattattaggtattgaacgaggacagtggataaatgataagctcccattttac
catgattacacacaaggggaagagtctattgacagaaatacctaccatggaacccacgtcgcagggattgcaactgcttc
aggcctaacacagaaagaaaataaggagcaaatgcaaggcattgttcccaatgctcaattattatttttaaaagtaggge
aaccaagtgtagaaggtgaaagagaaaagcattatgccatggctattaaagatgctattgctttaggagcaacagctatt
aatatgagttttggacaagttggaaaagctagccatgaacttaatgatgatttcaaaaaagccttageattagcageaga
taaaggcgtcgctattgttgttgctgcaggaaatgattatgccatgggcggcagccagacgaaacctcttgcgaaaaatc
ctgatacaggtgtcattggaactccagcaactacggaggaggtttttacagtagcagcatatgttgcaccgcactattgg
agcagagtactatcggttactgacggtagcacatcaaaagecttggegettgaaatggctagtecatttgcagaaaataa
ggactatgagctcattttcttagaaaagggattagaaacggaagagaatgcagaaagactgaaaaataaggttttagtct
tgaattatgactttgttaccaattccaaagaagttgctgaaaaagttgaggctttgggagceagcetggtgtacttgtccac
aataatcaagctaaaaaaccgctcattcctitagcttataatggtectitacctatgggctttatcagtaaagaggatge [
agattggttaaaaacgatgacaagtccacagtttagattaaaaaaagagaagcaattagttgaggtgcctggtggcagac
aaatgacaaacttttcaagctggggcttatcagttgatggcaatatgaaacctgattttgctgcacctggctatgaaatt |
tattcacctactccaggaaacgactactcaaagatgtcaggaactagtgctgcaagtccacatgctatgggaattattca
tttagtccgtaaacacattcagaaagaataccctcacttaagtgctaaggaacagttacagttagttaagaacttattaa
tgtctactgccagtccaatttattcagagttagatcacagttactattctcctagggttcaaggagcaggggcactggat |
gccaaaaaggcecctigaaacagatgtttatgtaacagetgcggatggtctttcaaaaattcaattaggtgatgtcaataa
tcagttcgaattaagagtaaccttacataatttaagcaatcaggaaaaaaactttacttactttgcaagggtgcttactg
acaaagttgaaaaggggcgtattctcttgcgtccacaagagctatatcaaacgagacccctccaagtaaaactagctccg
aatcaaaagcaagaagtggttatcaaggttgatatttctaactttgatcaacagcttaaagctcaaatgcctaacggtta
ttttctagatggttttgtagtatttcagtctaaggaaggtgctcaaaaagacttatctattccctttatcgctttcaaag :
gaaaatttgcagatttagaggctcttgatagtccaatttatcgaaatttagatggtacgttttactacagccccaaagaa |
ggccaagacccttatgactttgaagtggatagtatccaacaaattaaagaacaatatatgactggtcttataacaacaft
tacgccttggtcactggttgaaggaagtaaaatagatggcttttcaccagagatggctictgaatttagcacgactgatt
acctcggttcctataataaagaaggagataatacagttcgtcgattccgatttgtcgaaggcaaaccttatctageactt
tcacctaatggcgatgataatatggataaagtgggatttagaggtgttttcttaagaaatgtcagagacatcaaagcaca
ggtatttgcaagtgatgatitgcaacatccgatttgggagagtcctataaaagctttigctaaaaaagatgtgaatacaa
atgatatcaaagaaagcatgcttgaaaataccgtttgggaaggtaaagatgcttctggaaatccggttacagagggatta
tatcgatatcgtgtaacttatacgccacttgctgaaggggccaaagaacagtitattgattttgatattctagttgattt
aaccccgtcaaaactgccacaaagtgcaatcttgatgctagccgaaagacggattgagetaacagaatcaagagactatt
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tatctcatgatacttatcgtgatcgactttactataaatatggaacagatgatattaatttcaccacttttgaaaaagat
gatatgggacattttgtgatcccaaaccaagttgaagatgaactcagtggagagaagattactatcaatcttgatéaaac
tgatcatttcttctitgtcagagaagatttctcaggtaattttagtgttattagectgtcacaattattgaacaatcatt
cagatcaaatgcattcacttgaagagagtaagagtgatagaaaagaatctaatacaggtgatattagacacgdaaagcaa
gaaaatcttagtcaacaaactctactatcgacaccatcaattgatggccaaaaacaaaatgaccaattaatggttgaaaa
agagaaagacattatggatgaaagtaagtctgaaagaagtgagaaaaataagtttccaaaagttcccgcttca}atcacgc
ttaagg atggaactctttatccgcagtcaataagccaaaaaacaagtcttcctaaaacagttgattcacaaaagacaatg
acatttttagggattgccatgttatitggtggcatattacaagtcctatggtcatactttaaaaagagagat |

SEQID NO: 144 |
MVKNNIHSRKKHILKISLLATSVLTTTVSTVSAEQLQNEKQSDLLSKMTETSTPHTISSEDLSN
SNQEANQKDETASKSLQPMIEKVDPSHIQALWEKVGTGEGDVLAVIDSGIETKHSMLQLPED
ADKMYTDQASIDSKKQLLGIERGQWINDKLPFYHDYTQGEESIDRNTYHGTHVAGIATASGLT
QKENKEQMQGIVPNAQLLFLKVGQPSVEGEREKHYAMAIKDAIALGATAINMSFGQVGKASH
ELNDDFKKALALAADKGVAIVVAAGNDYAMGGSQTKPLAKNPDTGVIGTPATTEEVFTVAAY
VAPHYWSRVLSVTDGSTSKALALEMASPFAENKDYELIFLEKGLETEENAERLKNKVLVLNY
DFVTNSKEVAEKVEALGAAGVLVHNNQAKKPLIPLAYNGPLPMGFISKEDADWLKTMTSPQF
RLKKEKQLVEVPGGRQOMTNFSSWGLSVDGNMKPDFAAPGYEIYSPTPGNDYSKMSGTSAAS
PHAMGIIHLVRKHIQKEYPHLSAKEQLQLVKNLLMSTASPIYSELDHSYYSPRVQGAGALDAKK
ALETDVYVTAADGLSKIQLGDVNNQFELRVTLHNLSNQEKNFTYFARVLTDKVEP,(GRILLRPQ
ELYQTRPLQVKLAPNQKQEVVIKVDISNFDQQLKAQMPNGYFLDGFVVFQSKEGAQKDLSIPF
IAFKGKFADLEALDSPIYRNLDGTFYYSPKEGQDPYDFEVDSIQQIKEQYMTGLIWFTPWSLV
EGSKIDGFSPEMASEFSTTDYLGSYNKEGDNTVRRFRFVEGKPYLALSPNGDDNMDKVGFRG
VFLRNVRDIKAQVFASDDLQHPIWESPIKAFAKKDVNTNDIKESMLENTVWEGKDASGNPVT
EGLYRYRVTYTPLAEGAKEQFIDFDILVDLTPSKLPQSAILMLAERRIELTESRDYLSHDTYRD
RLYYKYGTDDINFTTFEKDDMGHFVIPNQVEDELSGEKITINLDKTDHFFFVREDFSGNFSVIS
LSQLLNNHSDQMHSLEE SKSDRKESNTGDIRHEKQENLSQQTLLSTPSIDGQKQNDQLMVEK
EKDIMDESKSERSEKNKFPKVPASITLKDGTLYPQSISQKTSLPKTVDSQKTMTFLGIAMLFGG
ILQVLWSYFKKRD |

SEQ ID NO: 145 |

atgcgatttttgaaaggtaaaaaagtttttctagctgttataggtttggcagtcatgatgacacttgtcataatgttccaapcacaagcaaa
aaataagagtgtatctgctgaaaccctagcttcagggcaaacacaagcatttatcaatcaaatcgcgggtactgcaagccaaatcgc
agctgaacgagatttatatgcgtcagtcatgattgcccaagcggttttagaatctagtagtggccaatcaggtttaagtcaggcgccatat
tataatttttttgggattaaaggaagttataatggtggctcagttacaatgaaaacttgggaagatgatggattgggaéatccttatgaaatt
gatcaggctttccgtgectatccaagtatttatgattcectttatgattatgctaatttgttaagttcaccaacttatgtcgg gcaagacgatct
aataccttatcttaccaagatgcaacagctgctttaacgggattatatgcaacagatacttcctataatgttaaattgaétgccattataca
aaattatggcttgacagcatatgatgttgttaatcctgcagttgcaacttccacaacagatgtccctagtgatagtgttg’caactgttgatac
tagccaatacgtttggaacaaacacagaggaagttacacagatactagcactttagcacaagacgatgcttggtctcttttcataaaag
gctat i

l
SEQ ID NO: 146 -
MRFLKGKKVFLAVIGLAVMMTLVIMFQPQAKNKSVSAETLASGQTQAFINQIAGTA],SQIAAER
DLYASVMIAQAVLESSSGQSGLSQAPYYNFFGIKGSYNGGSVTMKTWEDDGLGNPYEIDQAFR
AYPSIYDSLYDYANLLSSPTYVGARRSNTLSYQDATAALTGLYATDTSYNVKLNAII:QNYGLTA
YDWNPAVATSTTDVPSDSVATVDTSQYVWNKHRGSYTDTSTLAQDDAWSLFIKIGY
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SEQ ID NO: 147 !

atgaaaaagatatttcaaagaaaatggttcaaacgaacatccattgttttaggtattttgcttgtagctctgattgccttaggttctttttatta
ttcaaagtcagccgtgattgatcgttatgttgttgctaaaagtaaaaagaatggcgggtcctttgaaaatattaaagcttttttagtctgggat
gataccgatgaaatcattacaaatgatcaagcagcttttgcttcattcacgccacttccaaaatcagagatttcctcgttaaaaaaagag
ctcaaaagtgcaacagcctctgatccagtatacattaagtccattggtcatcgtttttggatttttccggattatcgggtagccatgaaacca
atgtcactaaccttaaaaacgaatgtccctaatatggatctgctcttaaatcagaaaaaagtagcaacatctaattcggaaaattttacg
acagaattaaaaaggttaccaattgctgactacagtgcaagtatcaatgggacttacaaagataaaaaaatcaaagttactaaaaaa
tatgatgggcaaaaaccagtactagatttatctgttacatttaagaattttacagtaagcagtaatcttacagaaggtgagctttattttgac
gaggatcgcgtcggtactctaaaaaatggtcagtatcaagtcacagactatcccattactaatggtagcaaagcttttgtaaaacgaaa
tttcccagatggtgagctcaagagtgaaaaagctgaccttgaacaggttgctgaaggttctgaactgaagttaacggtcgataatctctt
agatcgcactaaagctggagaatatcttttagctgcttttaatcaactgatggcatatacaagtagccgacaagattcaacgacagttge
agatgtcttcgaaaatggcgtaaataacgattittataaaggtttaaaagaaagtgtgaaagcaaaattggaaacagatagtcgcaag
gcttetagttttgccattccaaatgtigecctaaatgccatgacgcaagtcggcaaggagtcttacctcttagatittgcggcetacatatgatt
ttgcctatccaaaagaaacagaccctgaaaaaggcagttcaggtaacatcattcaagagttaagtggacaactaacgctcaaaaaa
tcaggagatcgttatgtgattagtcaagctggtacaaaaaatatctctgtgaccagtgaaaaaaataatattéaaaaaccgtcattactg
ccagatggcatagttggaacttggaagggaactaaagacgacattacctatacgttgaccatttctgaggatggaacagtaacacgtc
atatcgatttcaaagatccgaaaaaagctgatgaaagtagaacagcaaaaatcacgaagaccgaagaaaagaatccaggagatt
tccaggttattatcaccccagaaactgatagctcaattctcatcattggtggtggtattggtggtgctaacatcaagtatgcctatggccttc
atttagatggcaatcaattaacaccgattatttgg caaacaggtatggataaggactttgatttttcgaaaccggcaccaggtttaccttta
acgaaacaa |

SEQ ID NO: 148 5
MKKIFQRKWFKRTSIVLGILLVALIALGSFYYSKSAVIDRYVVAKSKKNGGSFENIKAFLVWDD
TDEIITNDQAAFASFTPLPKSEISSLKKELKSATASDPVYIKSIGHRFWIFPDYRVAMKPMSLTL
KTNVPNMDLLLNQKKVATSNSENFTTELKRLPIADYSASINGTYKDKKIKVTKKYDGQKPVL
DLSVTFKNFTVSSNLTEGELYFDEDRVGTLKNGQYQVTDYPITNGSKAFVKRNFPDGELKSE
KADLEQVAEGSELKLTVDNLLDRTKAGEYLLAAFNQLMAYTSSRQDSTTVADVFENGVNNDF
YKGLKESVKAKLETDSRKASSFAIPNVALNAMTQVGKESYLLDFAATYDFAYPKETDPEKGSS
GNIIQELSGQLTLKKSGDRYVISQAGTKNISVTSEKNNIKKPSLLPDGIVGTWKGTKDDITYTLT
ISEDGTVTRHIDFKDPKKADESRTAKITKTEEKNPGDFQVIITPETDSSILIGGGIGGANIKYAY
GLHLDGNQLTPIIWQTGMDKDFDFSKPAPGLPLTKQ |

SEQ ID NO: 149 ._

)

atgaatacatcaaaaaaaattgttacgggatttgtaacgcttgcatctgtccttacccttgcagcatgttcttcaacaagtgacaatacaa
aagtagttaccatgaaaggtgataccattacagtaactgatttttataatgaagctaaaacgtcaacagcggcacaacaatccatgttg
agtttgattttatcacgtgtctttgaaaaagaatatggtaaaagtgtccctgagaaaaaggttgaggaatcttataétaaaacagctaag
cagtacggttcttctttctccgatgctttagcacaggcaggactgacaacggacacctataaaaaacaaattcggactacaatgttagtt
gaatatgcggtaaaacaagctgccaaaaaagaactaacagatgataattataaaaaagcttttgaatcatatacccctgaaatgaca
acacaagttattgcttttgatgatgaagaaaaagccaaaaaagttttagaagaaacaaaagctgaaggtgctgactttgctaacatcg
caaaagaaaacacgactgaagccaataaaaaaattgattacacctttgattcagccgacactgttttaccaagtgatgtcattaaaga
aacagcaaaattaaatgaaggtgaaaaatcagctgttattacagttatggattcaagaacttatcagaaaaaatattatgtggttcattta
gtcaagaaagctgagaaaaaagccgattggaaagaatacaaatcacgactaaaagaaatcattatgaatgaaaaggaaaacga
cagtaacttccaaaacaaagtgatttcaaaaactttagataaggcaaatgttaaaattaaagacaaagcctttgaaaatatcttgtcac
aatttgcttctaataaaaacaataccaacaatgctttaacaagttcagtaggtaaa )

SEQ ID NO: 150
MNTSKKIVTGFVTLASVLTLAACSSTSDNTKVVTMKGDTITVTDFYNEAKTSTAAQQSMLSLIL
SRVFEKEYGKSVPEKKVEESYNKTAKQYGSSFSDALAQAGLTTDTYKKQIRTTMLVEYAVKQ
AAKKELTDDNYKKAFESYTPEMTTQVIAFDDEEKAKKVLEETKAEGADFANIAKENTTEANK
KIDYTFDSADTVLPSDVIKETAKLN EGEKSAVITVMDSRTYQKKYYWHLVKKAEKKADWKE
YKSRLKEIIMNEKENDSNFQNKVISKTLDKANVKIKDKAFANILSQFASNKNNTNNALTSSVGK
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SEQ ID NO: 151 ;
atgaaatcatggcaaaaaattatcgttagcggagcaagtttaacacttgcaagtacacttttagtgggctgtgcttctgactcaaaagga
aaaacagaatcagcatcatcagaticaaaaacaattaaattgtgggttccaactggggctaaaaaatcttatgcagatactgttgctaa
atttgagaaagattctggttataaagtaaaagttattgaatcagaagatccaaaagctcaagaaaaaatcaaaaaagatgctactact
gctgctgacgtattttcacttcctcacgaccaacttggtcaattagtagaatctggaactattcaagaagtaccagaacaatacactaaa
gatattgctgcaactgcgactgatcaagcaattgtaggtgctcaatataaaggcaaaacttatgctttcccatttggaattgaatcacaag
ttcttttctataataaagaaaaattaagcgctgaagatatcgcatcttatgatgcaattacaagcaaagcaacatttggtggtaccttcaa

acaagctaatgcttacgtaactggtcctttattcatgtctgttggtaacacattgtttggtgaaaacggtgaagatactaaaggaactaact
ggggtaacgaaaaaggtgctgcagtacttaaatggattgctgatcaaaagaacaacaaaggatttgttagcttagatgctaataacgtt
atgtctaaattcggtgacggttctgtagcctcatttgaatcaggtccttgggattacgaagctgcacaaaaagctatcggtaaagacaaa
cttggtgttgctgtttatccaaaagtgactatcggtggtgaagaagticaacaaaaagceattccttggtgttaaattatacgctgttaacca

agcacctgctaaaggtgatactaaacgtattgcagcaagctataaacttgcticttacttaacgagtgctgaaagccaagaaaatcaat
ttaaaacacgtcatatcgtacctgctaacaaagagattcaatcatcagaagaagttcagtcaaatgaacttgctaaaacagttattaca

atgggatcttcaaaagattacacagttgtaatgcctaaattaagccaaatggcaacattctggactgaaagtgcagctattttaagtgat

actttcaatggtaaaattcaagaagctgattacctaactaaattacaacaatttgataaagatatcgcttctacaaaa

SEQID NO: 152

MKSWQKIIVSGASLTLASTLLVGCASDSKGKTESASSDSKTIKLWVPTGAKKSYADTVAKFEK
DSGYKVKVIESEDPKAQEKIKKDATTAADVFSLPHDQLGQLVESGTIQEVPEQYTKDIAATAT

DQAIVGAQYKGKTYAFPFGIESQVLFYNKEKLSAEDIASYDAITSKATFGGTFKQANAYVTGPL
FMSVGNTLFGENGEDTKGTNWGNEKGAAVLKWIADQKNNKGFVSLDANNVMSKFGDGSVA
SFESGPWDYEAAQKAIGKDKLGVAVYPKVTIGGEEVQQKAFLGVKLYAVNQAPAKGDTKRIA
ASYKLASYLTSAESQENQFKTRHIVPAN KEIQSSEEVQSNELAKTVITMGSSKDYTWMPKLS
QMATFWTESAAILSDTFNGKIQEADYLTKLQQFDKDIASTK

SEQID NO: 153

atgaacaagaaatttattggtctiggtttagctticagtagctatattaagtttagctgcatgtggcaaccgtggtgcttcaaaatctgatage
aaagatgctaaaacagatttaaaagctgctattgttactgatacaggtggtgttgatgataaatcatttaaccaatctgcttgggaagattt
agaagcttggggtaaagaaaatgggcttaaaaaaggtgctggtttcgactacttccaatcaaatagtgaatcagaatatgctactaatc
ttgacactgctgtctcaagtggttataacgtagtatatggaatcggatttgcccttaaagatgcaattgataaagctgctggtgacaatagt
gatgttaactatattatcgttgacgatgtcatcgaaggaaaagataatgttgcaagtgtaacttttgcggataacgaagctgcttatcttgct
ggtattgctgcagctaaaactacaaaaactaaagtagtaggttttgtaggtggtatggaaggtactgttatcactegttttgaaaaaggttt
tgaggcgggagtgaaatcagtigatgatictatccaaatcaaagttgactacgctggatcatttggtgatgctgctaaaggtaaaacaat
tgccgcagctcaatatgcaggtggtgctgac':gttatttatcaagccgctggtggtactggagcaggtgtcttcaatgaégctaaagctgt
aaatgagaaaaaagatgaagctgataaagtttgggtaatcggtgtagaccgtgaccaaaaagaggaaggtaaaﬁ_tacacttcaaaa
gacggtaaagaatctaacttigttctagcatcttcaattaaacaagttggtaaatctgtacaactgattaacaaacttgttactgataaaaa

attccctggtggaaaaacaactgtttatggattaaaagatggtggtgttgatattgcaacaacaaacctttctgatgatgctataaaagct
gttaaagaagctaaagaaaaaattattictggcgatgtaaaagttcctgaaaaataa

SEQ ID NO: 154

MNKKFIGLGLASVAILSLAACGNRGASKSDSKDAKTDLKAAIVTDTGGVDDKSFNQSAWEGL
EAWGKENGLKKGAGFDYFQSNSESEYATNLDTAVSSGYNVVYGIGFALKDAIDKAAGDNSDV
NYIIVDDVIEGKDNVASVTFADNEAAYLAGIAAAKTTKTKVVGFVGGMEGTVITRFEKGFEAG
VKSVDDSIQIKVDYAGSFGDAAKGKTIAAAQYAGGADVIYQAAGGTGAGVFNEAKAVNEKKD
EADKVWVIGVDRDQ KEEGKYTSKDGKESNFVLASSIKQVGKSVQLINKLVTDKKFPGGKTTV
YGLKDGGVDIATTNLSDDAIKAVKEAKEKIISGDVKVPEK.

1
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SEQID NO: 155

atgaaaaaattacttgtcacattagtgttgattttcagcacattatcattgattgcttgttcatcacaaagcacabagcaagaagatcataa
aacaaaactatcacaaatgccaaagatctctggttttacctataaagggaaggtaccagaaaaccctaaaagagtagttagtttatctt
caacctacaccggttatttggcaaagctcgatatcccactagttggaatcacttcttatgatcacaaaaatcécgtcttaaagaaatacat
caaggatgctaaagttgtctctgcaaccgacctagaaagcattacggcecttggaacctgatitaattattgtgggttcaaatgaagaaaa
tatcagtcaattagctgaaatcgctccccttatttccattgaataccgcaaacatgactatttacaggtattctcégattttggtaaagtcttta
acaaaaccaaagaaaccgacaaatggttacaggaatggaaaacaaaaacagcttcttttgaaagtgacgttaaagcagttacagg
taataatgctacctttaccataatgggattatatgagaaagatatctatcttttcggtaaagattggggtcgtgdtggtgaaatcattcacca
agccttccaatatcaagctccagaaaaagtaaaaatggaggttttcccaaaaggctatttgtccatttcaca";zgaagttcttccagattat
attggtgattatgtcgttgtcgctgcagaggatgaaaaaacaggttcttctctttatgaaagtgacctttggaaaaatataccagccgttca

aaaaaatcatgtcataaatgttaatgcgaataccttttatttcactgaccctctgtcattagagtatgaattaaaaaccttaacggatgctat
cttgactcagaaaactcacaac "

SEQID NO: 156 '.
MKKLLVTLVLIFSTLSLIACSSQSTKQEDHKTKLSQMPKISGFTYKGKVPENPKRVVSLSSTYT
GYLAKLDIPLVGITSYDHKNPVLKKYIKDAKWSATDLESITALEPDLIIVGSNEENISQLAEIAP
LISIEYRKHDYLQVFSDFGKVFNKTKETDKWLQEWKTKTASFESDVKAVTGNNATFTIMGLY
EKDIYLFGKDWGRGGEIIHQAFQYQAPEKVKMEVFPKGYLSISQEVLPDYIGDYVVVAAEDEK
TGSSLYESDLWKNIPAVQKNHVINVNANTFYFTDPLSLEYELKTLTDAILTQKTHN

SEQID NO: 157

atgaacaagaaatttattggtcttggtttagcttcagtagctatattaagtttagctgcatgtggcaaccgtggtgcticaaaatctgatagc
aaagatgctaaaacagatttaaaagctgctattgttactgatacaggtggtgttgatgataaatcatttaaccaatptgcttgggaaggttt
acaagcttggggtaaagaaaatgggcttaaaaaaggtgctggtttcgactacttccaatcaaatagtgaatcagaatatgctactaate
ttgacactgctgtctcaagtggttataacgtagtatatggaatcggatttgcccttaaagatgcaattgataaagctgctggtgacaatagt
gatgttaactatgttatcgttgacgatgtcatcgaaggaaaagacaatgttgcaagtgtaacttitgcggataacgaagctgcttatettge
tggtattgctgcagctaaaactacaaaaactaaagtagtaggttttgtaggtggtatggaaggtactgttatcact¢gttttgaaaaaggtt
ttgaggcgggagtgaaatcagttgatgattctatccaaatcaaagttgactacgctggatcatttggtgatgctgct@aaggtaaaacaa
ttgccgcagctcaatatgcaggtggtgctgacgttatttatcaagccgctggtggtactggagcaggtgtcttcaatgaagctaaagctgt
aaatgagaaaaaagatgaagctgataaagtttgggtaatcggtgtagaccgtgaccaaaaagaggaaggta"gaatacacttcaaaa
gacggtaaagaatctaactttgttctagcatcttcaattaaacaagttggtaaatctgtacaactgattaacaaactt‘gttactgataaaaa
attccctggtggaaaaacaactgtttatggattaaaagatggtggtgttgatattgcaacaacaaacctttctgatgatgctataaaagct
gttaaagaagctaaagaaaaaattatttctggcgatgtaaaagttcctgaaaaataa ;

SEQ ID NO: 158

MNKKFIGLGLASVAILSLAACGNRGASKSDSKDAKTDLKAAIVTDTGGVDDKSFNQSAWEGL
QAWGKENGLKKGAGFDYFQSNSESEYATNLDTAVSSGYNVVYGIGFALKDAIDKAAGDNSDV
NYVIVDDVIEGKDNVASVTFADNEAAYLAGIAAAKTTKTKWGFVGGMEGTVITRF{EKGFEAG
VKSVDDSIQIKVDYAGSFGDAAKGKTIAAAQYAGGADVIYQAAGGTGAGVFNEAKAVNEKKD
EADKVWVIGVDRDQKEEGKYTSKDGKESNFVLASSIKQVGKSVQLINKLVTDKKF"-PGGKTTV
YGLKDGGVDIATTNLSDDAIKAVKEAKEKIISGDVKVPEK. '._

16



SEQ ID NO: 159 !

atgaataaaaaattaacatcccttgccttattatcagcetgctattatcccattagcggceatgttctcataaaggccaaaaatcetgcttetttat
cagatttaaaagtagccatgattactgaccaagggggtgttgatgataaatcctitaaccaatcagcttgggaaggtctacaagcettgg
ggcaaatcaaaaaatttgaaaaaaggaagtgattttaattatttccaatcaaccaatgaatcagaatatgtgacaaaccttgatactgc
aaagtcaaatggttttaatgtcatctttggtattggctttaacctgactgattctattaaaaaagcgtcttctgataacgcagatacaaaata
cgctattgtcgatgatgtcattgaaggaaaagacaatgttgcaagtatcacttttgccgacaacgaagcagcttaottagctggtgttgcg
gctgctaaaaccagcaaaagcaaacaagttggttttgtaggtggtatggaaggaaccgttgttaaacgttttgaaaaaggctttgaagc
aggtgttaaatcagttgatcctictatcaaagtatcaatcgettacgcagggtceatttgcggatgctgctaaaggaaaatcaattgcagea
acacaatatgcaagtggtgctgatgtcatctatcaagcagcaggtggaacgggtgctggtgtcttcaacgaagccaaagctattaatg
aaaaacgtgccgcttcagataaagtttgggtccttggtgtagaccgtgaccaaaaagcetgaaggtgaatacactgataaagatggte
aaaaaggaaactttgtccttgcttcaagtatcaaagaagttggtaaaaccatgcaaaaagtcattggtatgactgaaaaaggtgacttc
cctggtggtaaagtcaatacctttggtttaaaagaatcaggtgttaacctcaccacaaaagatcttccagaagatgttaaaaaagcagtt
gaaacagcacgccaagacattatctcaggtaaaatcaaagtcccagaaaaa

SEQ ID NO: 160

MNKKLTSLALLSAAIIPLAACSHKGQKSASLSDLKVAMITDQGGVDDKSFNQSAWEGLQAWG
KSKNLKKGSDFNYFQSTN ESEYVTNLDTAKSNGFNVIFGIGFNLTDSIKKASSDNADTKYAIV
DDVIEGKDNVASITFADNEAAYLAGVAAAKTSKSKQVG FVGGMEGTWKRFEKGFEAGVKSV
DPSIKVSIAYAGSFADAAKGKSIAATQYASGADVIYQAAGGTGAGVFNEAKAINEKRAASDKV
WVLGVDRDQKAEGEYTDKDGQKGNFVLASSIKEVGKTMQKVIGMTEKGDFPGGKVNTFGLK
ESGVNLTTKDLPEDVKKAVETARQDIISGKIKVPEK |

SEQ ID NO: 161

atgacagtagcacaaaaatctacatttaagcgcttcggcctaggagctgtaacacttgcttcagcagccctattgatggcttgtggtaac
aagacagcagcaaaaaatgataacaaaaatgagattaactggtacacaccaacagaactcatcactttagacatttcaaaaaatac
tgacacttattctggtcttgcaatcggtaactcagaaagtaacttacttcgtgttgacggaaaagggaaattgcaaccagacttagctaa

aaaagtagaagtttcagaagatggtttaacttatactgcaaccttgagagatggtttgaaatggtctgacggaagtgaattaacagcag
aggactttgtttacacttggaaacgtattgtagacccagcaactgcttcagaatatgcttacttagcaactgaatcacatttattaaatgetg
aagatattaatacaggtaaaaacactgatttaaattctcttggtgttaaagccgaaggcaacaaagttatetttacattgagtgcacctge
tcctcaattcaagagcttattgtcatttgctaacttcatgcctcaaaaagaagaatttgttactaaaacaggaaaagactatggtacttcttc
tgaaaaacaaatttattctggtccatacattgtaaaagattggaatggtacaagtggttcattcaaattagttaagaatgacaaatattgg

gatgctaaaaacgttaaaatgaaaactattaacgttcaaacagttaaaaaaccagatacagccgttcaaatgtataaacaaggaaa

acttgattatgcaaacatttcaggaacatctgctatatacaatgcaaacaaaaacaacaaagacgttgttccégtattagaagcaaca

actgcttatatggtatacaatcaaacaggttctgtaccagcattgagcaaccttaagattcgtcaagcattgaatttagcaacagaccgt

aaaggaattgtgtctgcagcagtggatactggttctaaaccagcaacagcaattgctcctactggacttgcaaaacttaaagatggatc
tgatttaactaaatttgtagctcctggttataaatatgatgaaaaagaagcaggaaaacttttcaaagaaggacttgctgaactcggaaa
agattctcttaaaattacaattaccgctgatgcggatgcaccagcagctaaatcttcagttgactacattaaagaaacttgggaaaaag

ctttaccaggattaacagttgaagaaaaatttgttccatttaaacaacgtttagaagatacaaaaaatcaaaactttgaagttgctgtage
actttggggtggtgactatccagaaggatcaacttictatggtttgtttaaatcaggttctgcatataactacggtaaattcaccaatgcaaa
atttgatgctgcttatgaaaaagctttaacaaccgatgcattagatacagacgccgcagctaatgattataaagaagcagaaaaagct
ctttatgatgaagcaaactataacccactttacttccgtagcggagaaggattacaaaatccaagtattaaagggttaattcgtaattcaa
caggtcttaatgttgactttacctatgcttataaaaaa

SEQ ID NO: 162
MTVAQKSTFKRFGLGAVTLASAALLMACGNKTAAKNDNKNEINWYTPTELITLDISKNTDTY
SGLAIGNSESNLLRVDGKGKLQPDLAKKVEVSEDGLTYTATLRDGLKWSDGSELTAEDFVYT
WKRIVDPATASEYAYLATESHLLNAEDINTGKNTDLNSLGVKAEGNKVIFTLSAPAPQFKSLL
SFANFMPQKEEFVTKTGKDYGTSSEKQIYSGPYIVKDWNGTSGSFKLVKNDKYWDAKNVKM
KTINVQTVKKPDTAVQMYKQGKLDYANISGTSAIYNANKNNKDVVPVLEATTAYMVYNQTGS
VPALSNLKIRQALNLATDRKGIVSAAVDTGSKPATAIAPTGLAKLKDGSDLTKFVAPGYKYDE
KEAGKLFKEGLAELGKDSLKITITADADAPAAKSSVDYIKETWEKALPGLTVEEKFVPFKQRL
EDTKNQNFEVAVALWGGDYPEGSTFYGLFKSGSAYNYGKFTNAKFDAAYEKALTTDALDTD
AAANDYKEAEKALYDEANYNPLYFRSGEGLQNPSIKGLIRNSTGLNVDFTYAYKK
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SEQID NO: 163 |

atgaaaaaatggtttttaatattaatgcttttgggaatatttggttgtgctactcaaccatcaaaggttgcagcaataaccggttatgattccg
actactacgctagatatattgatcccgatgaaaataaaataacatttgccataaatgttgatggttttgtcgaaggtagtaatcaagaaat
ccttattagaggaattcatcatgttttaacagatcaaaaccaaaagattgttacaaaggccgagttgttagacgctattagacatcaaat
ggttctictacaattggattattcctatgaactagtcgactttgcgectgatgcacaattattaacacaagatcgacggcttttatttgccaate
aaaattttgaggaatccgtatcacttgaagatactattcaagaataccttttaaaagggcatgttattctcagaaaacgggttgaagaac
ctatcactcatcctactgagactgctaatattgagtataaagttcaattcgcgactaaagatggggaattccacccactacctatttttgtag
actacggagaaaaacatattggagaaaaattaacctctgacgagtttcgaaaaattgcagaagaaaagcttttgcaactctaccctga
ctatatgattgatcaaaaagaatatactatcattaaacacaattctcttggtcaacttccaagatattattcttatcaagaﬁcatttcagctac
gaaattcaagataggcaacgtatcatggctaaggacccaaaatccggaaaagaactcggtgaaactcaaagtattgataatgtttttg
agaaataccttattaccaaaaaaagttataaacct ]

SEQ ID NO: 164 l.
MKKWFLILMLLGIFGCATQPSKVAAITGYDSDYYARYIDPDENKITFAINVDGFVEGSNQEILI
RGIHHVLTDQNQKIVTKAELLDAIRHQMVLLQLDYSYELVDFAPDAQLLTQDRRLLFANQNF
EESVSLEDTIQEYLLKGHVILRKRVEEPITHPTETANIEYKVQFATKDGEFHPLPIFVDYGEKHI
GEKLTSDEFRKIAEEKLLQLYPDYMIDQKEYTIIKHNSLGQLPRYYSYQDHFSYEIQE)RQRIMA
KDPKSGKELGETQSIDNVFEKYLITKKSYKP

SEQ ID NO: 165 |

atggaattcgaaaacacaaaatctaatcagattaaaacaacacttgctttaacgtcaacactcgcacttcttggaactggtgttggtatg
ggacataccgttaatgcggatgacatgacaactgctgatcaatcacctaaattacaaggtgaagaagcaacattggcgcctacaaa
cattgaagatactaaagcagccattgatattaaaacagctacattagcagaacaaaccgatgctcttaatactgtaaatgagacaatc
acaagcacaaatgaagaattagctactttagaaggaggcttagctgataaagaaacagcagttgcagatgctgaaaaaacattgga
gtctgtttcaaatgcctcagaagaagaatttaatcaattagcagaacaaaataaagctgacttagctaaaactcaagaggagctaaa
acttgctgaagcaacaaaagaagaagttgcaacacaggtattgacacaatctgacgaggtaacagctgcagctaatgaagctaaa
aaaatggctgaaaaagttgcacaagcagagacaaaagtttcagacttgacgaaaatggtcaatcaaccagaagcaataacagctc
aagttgaaatagaacaaaacaatgtcaaaatcatttcggaagatttagcaaaagccaaaactgatttagttgctgtaaéag ataatac
aaaaacacaattag caaatgatttagcgactgctcaatctagcttaagtgccaaacaaaatgaattagctaaagtacagtcacaaac
aagtaatgtcgcagtgaatgttatgggtgctaataaaatggttgctccaactaattacccaattaatgaaatcaaaaaa&aatgtcaagt
ggttacattgggacacaatcttatctaaatacattctatgctttaaaagatcaactggtttctaaagcagaagttggggcatacttaaatca
ttacgttgatatcgcaagtgacttaaaccgtatcgttaacccagataacttatcagttgaggttcaaaatgaattggctgtatttgcagcaa
cattgattaattctgttcgtcaacaatttggtctttctgcagtcgaagtgacgcaaggtgctcaagagtttgctegeactttgactegaaact
ataaagtaacacatggaaacactgttcctttctttaattacaatcaacctggcaagaatggtcatataggcattggtccacacgatagaa
caattatcgaacaagcagctacaagtgttggcttaaaagctaatgatgataatatgtatgaaaacatcggattctttgatgatgttcatact
gttaatggtatcaaacgtagtatttataacagtattaagtacatgctgtttacagacttcacctatggaaatacatttggacatacggttaac
ttgttgcgttctgataaaacaaacccaagtgctccggtctatttaggagtttcaacagaaactgttggtggtttaaatacccactatgttatct
tcccggcaagcaatattgtaaatgccagccaattcagcaaacaagtggtttcaggtccattaacaacagttgataacagtgctaaaatt
agcactcttcaagcaagtattacttctgttgagtctaaaattcaaaccttacaaaaacgtattgcaaatatttcttcagaagoactagttgtc
tctgcacagagaaaagtagatggtttagctgcaaaacttcaaaaagctgaatctaacgttgaaaaagcaaaagctcaacttcaacag
ttacaagattcaaaagaagatttacataaacaacttgctttttccctttcaactcgtaaggatttaaaaggtcaacttgacgaatcgcttgtt
cacctaaatcagtctaaaattctittacatagcttagaagaaaaacaaagtcaagtggcaagtcaaattaacgtcttgacattgaagaa
ggcacaacttgaaaaagaactagcctttaactctcatccaaatcgtgaaaaagttgcaaaagaaaaagttgaagagg'ctcaaaaa
gcattaacagaaaccttatctcaaattaaaactaaaaaagctatcttaaatgatttaacacaagaaaaagcaaaattgacgtcagca
atcacaacaactgaacaacaaattgttttgttgaagaatcatttagcaaatcaagtggcgaatgctccaaaaatcagcagtattgtcca
aagatcagaaaacaatagagtaagacctgatgtttctgatacaagagagaaggcagtagatactgctcaagaagcgacaattcttg
ctcaagcagaaacaatggctgaagaagtcattacaaattctgcaaaagccattgttgcaaatgctcaaaatgttgcacaagag
attatgaaagtagcacctgaagtaacacctgatcaaggagttgttgcaaaagttgcagataatattaagaaaaataatgccccagca
agtaaatcatatggtgcaagttcatcaacggtaggaaatgctacticttcacgagatgaaagtacaaaacgtgctttaagagcaggaa
ttgttatgctggcagcagcaggacttactggttacaaactcagaagagatggcaaaaaataa l
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SEQ ID NO: 166 '.
MEFENTKSNQIKTTLALTSTLALLGTGVGMGHTVNADDMTTADQSPKLQGEEATLAPTNIED
TKAAIDIKTATLAEQTDALNTVNETITSTNEELATLEGGLADKETAVADAEKTLESVSNASEEE
FNQLAEQNKADLAKTQEELKLAEATKEEVATQVLTQSDEVTAAANEAKKMAEKVAQAETKV
SDLTKMVNQPEAITAQVEIEQNNVKIISEDLAKAKTDLVAVTDNTKTQLANDLATAQSSLSAK
QNELAKVQSQTSNVAVNVMGAN KMVAPTNYPINEIKKLMSSGYIGTQSYLNTFYALKDQLVS
KAEVGAYLNHYVDIASDLNRIVNPDNLSVEVQNELAVFAATLINSVRQQFGLSAVEVTQGAQE
FARTLTRNYKVTHGNTVPFFNYNQPGKNGHIGIGPHDRTIIEQAATSVGLKANDDNMYENIGF
FDDVHTVNGIKRSIYNSIKYMLFTD FTYGNTFGHTVNLLRSDKTNPSAPVYLGVSTETVGGLN
THYVIFPASNIVNASQFSKQVVSGPLTTVDNSAKISTLOASITSVESKIQTLQKRIANISSEALWV
SAQRKVDGLAAKLQKAESNVEKAKAQLQQLQDSKEDLHKQLAFSLSTRKDLKGQLDESLVH
LNQSKILLHSLEEKQSQVASQINVLTLKKAQLEKELAFNSHPNREKVAKEKVEEAQKALTETL
SQIKTKKAILNDLTQEKAKLTSAITTTEQQIVLLKNHLANQVANAPKISSIVQRSENNRVRPDV
SDTREKAVDTAQEATILAQAETMAEEVITNSAKAIVANAQNVAQEIMKVAPEVTPDQGVVAKY
ADNIKKNNAPASKSYGASSSTVGNATSSRDESTKRALRAGIVMLAAAGLTGYKLRRDGKK

|

SEQID NO: 167 "
atgaaaaaattattagcttgtatgttaatggtcttttttctatctcctatttctgttattagtactgaaaaatctatatcatttccaagtacaacc
attcatcaattgtctcaaaacgtgctaacttctagtacgtattttaatgcaattcctaaaaatccaaatgtctacgatgagcttcaaacatat
agtgatcaatctttaacaattccaagtggagttcttaaaccaaatgatgattttataatcaataatcttttgttaaatcaaaataatttaccaat
ttttcaattagcaaatggacaatttatittggcaaataaaaagttcatttatgaagacgaaacaactaatcaaaccaatctcaatagttggt
tgtggctacaaaaagattttacaatctatgaagaacctctigtaaaaggagttttacctattaatagtgatttaaaaccttattcaaaagttc
atgttacaaaactatcacaaacacagcatggaaatttttattatattgaaaacaaaggttgggtttctgagaaaiatctctcaaaagctga
taacagaatggtaaaagttcaagaaatgctgagtcaaaaatataataaagaaaattattctatttttgttaaacaattaacaacacaga
caagtgcaggaatcaatgccgataaattaatgtattctgcaagtattgctaaattagcaaccttatactatgttcaaaataagattgaaac
tggtaaaacttctcttaatcagaccttaaaatatactgatcaagtaaaccattttaaaggtgactatgatccatcagggagtggtaaactte
caaaaacgtcagataatgagaattatactgttgatgatttattaaaagcagttgcccagcattctgataatgttgbtacaaatatacttggc
tattatctagctaatcaatatgatagagatttctctactcaaatgacagctatttctggtattaattgggatatggaagaacggatgttatcttc
aaaagcagcagcaaatgtaatggaatctatttactatcaaaatggacctattgtttcttatttaacaaatactgattttgacaatcaacgtat
ttctaaaaatattgctgtaccagtagctcataaaattggtgatgcctatgattataaacatgatgttgcaatagtttatagtgactcg
ccattcattctatcgatttttagtgagaacgcatcctatgatgatattactgcaatcgccgatggtatttattctatattgaaa

SEQ ID NO: 168 )
MKKLLACMLMVFFLSPISVISTEKSISFPSTTIHQLSQNVLTSSTYFNAIPKNPNVYDELQTYSD
QSLTIPSGVLKPNDDFIINNLLLNQNNLPIFQLANGQFILANKKFIYEDETTNQTNLNSWLWL
QKDFTIYEEPLVKGVLPINSDLKPYSKVHVTKLSQTQHGNFYYIENKGWVSEKYLSKADNRM
VKVQEMLSQKYNKENYSIFVKQLTTQTSAGINADKLMY SASIAKLATLYYVQNKIETGKTSLN
QTLKYTDQVNHFKGDYDPSGSGKLPKTSDNENYTVDDLLKAVAQHSDNVATNILGYYLANQY
DRDFSTQMTAISGINWDMEERMLSSKAAANVMESIYYQNGPIVSYLTNTDFDNQRISKNIAVP
VAHKIGDAYDYKHDVAIVYSDSPFILSIFSENASYDDITAIADGIYSILK

)

SEQ ID NO: 169 -
atgattagaaaagaaaattttaaaaaacgttatattagctttggaattttgggatttgcagtggcattgttagcetettotttttgctititcaag
taagaaagtagatacagaatcatatgctaaaaaatcagaatctaaagttgttaaaaatgtaacaaaatcacaatcaacatcatcttca
actcaaaaagttgaagcatcaacagaacaaagttcttcaagtcaagaacaagctacacctgatacttcagtggctactcaatcagtac
ctgtagaacaggttgctcaaccaacaccgacaccttcaactgaggttgcacaacaggttgtaccagctcagcctagtgttccaacaac
tcaatatgctgcaactccagtaacttattatcaatcaaatggaaatactgccggagctattggtagtcaggctgctgctcaaatggetge
agcaacaggtgttcctcaatcaactigggaagctattattgctcgcgaatcaaacggtaacccatatgtaagtaatgcatctggtgectcet

ggtttgtttcaaacaatgccaggatggggttcaactgcaactgtacaagatcaaatcaattctgctatttcagcatataatgcacaaggct
tatcagcttggggttattaa
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SEQID NO: 170 j
MIRKENFKKRYISFGILGFAVALLALVFAFSSKKVDTESYAKKSESKWKN\?TKSQSTSSSTQK
VEASTEQSSSSQEQATPDTSVATQSVPVEQVAQPTPTPSTEVAQQVVPAQPSVPTTQYAATP

VTYYQSNGNTAGAIGSQAAAQMAAATGVPQSTWEAIIARESNGNPYVSNASGASG LFQTMPG
WGSTATVQDQINSAISAYNAQGLSAWGY !

SEQID NO: 171

1

|

atgaaatcattttttaatagtcggatttggcttggacttgtttcggtgttttttgctattgtcctctttttaacagcagcttcaaatagttatcgaa
actctgcaaaccaagcatacagcccaatcgaaacctatacccacaacctatcagatgttcctatcgatat¢aaatatgacagcgaca
agtactttatcagtgagtactcctacggggcacaagtctatttgacctcaaccaaccgggttaaactggatt¢cgaggttaacactgata
cccgtaattttaaaatcgtcgcagacttaacagatagcaagcctggaaaagcaactgttcctcttaaagtcaataacctaccttctggcg
tggcagccaaagtgaccccagataaaatgaccatcaccatcggcaagaaagcacgtaagacctttaat'gtcgtaggaagtgtcgat
Ccaaaacaagtggcaacaggttatgaattgctctcaatggacacaggcattgacaaagttgaagtgaccagtgacgagtctaagatt
gatttgattgatcatgtcgttgccaaactacctgacgatgttaaattaaatgcagactaccgaggagaagtg'actcttcaagcagtctca
gcagatggaacggttttagccagctccatttcaccagccaaaacgaccttatcggtttcagtcaaaaaaatgaccaagtctgttccaat
aagagtttcaatggtaggaaccatgg atgaaagcttggcggatattcagccaaaacttggaaaagaaacagctgtcatttcagggee
aagagaagttctggataccattaatgaagtggtagcggaagtcaatattagtggtgtgactaaagatacggaaaaaacggttagcctc
cattcggatattgtatccatigaaccttcttcegtgccggttcagttgacaaccaaaaagaaa '-

SEQID NO: 172 ._
MKSFFNSRIWLGLVSVFFAIVLFLTAASNSYRNSANQAYSPIETYTHNLSDVPIDIKYDSDKYFI
SEYSYGAQVYLTSTNRVKLDSEVNTDTRNFKIVADLTDSKPGKATVPLKVNNLPSGVAAKVTP
DKMTITIGKKARKTFNVVGSVDPKQVATGYELLSMDTGIDKVEVTSDESKIDLIDHVVAKLPD
DVKLNADYRGEVTLQAVSADGTVLASSISPAKTTLSVSVKKITKSVPIRVSMVGTMDESLADIQ
PKLGKETAVISGPREVLDTINEVVAEVNISGVTKDTEKTVSLHSDIVSIEPSSVPVQLTTKKK

SEQID NO: 173 ’;

atgaagccatcaaatacggaaaaactatttctcattttgagtcttttaacattaattcttgcaggtagtttttatttaﬂcﬁtgcaagaaaccat
atcggaaacgccttaacacaaaaagaaacacaaacagttcaaaaaagtaatatgttaagcaaggccattgacgccctagaaaaa
gctgagaaaaatccaagtcttgaagcaattgaaaaagctgagaaagccattaatcagttgaaaaaaactga‘gactaagttacgtctc
caagagcgactaaatcaactaaaaaaagctttctccattgaaaaggaagccattaaagcacttgaggaggctgaaaaaaatcctag
tcttgaaaccaaagacaaagctaaagaagccattgataaaattggaaatctcaccaaaaaaaatgagctcttaaatcgattaggag
caattgtcatttcagatcaagcacctgaatcaagctccacatcgtcagaagctgcaagtgacacgactataagtbatgcaaacacag
gaaatgcagaacaagcaaccatttatgaaagtccggttgcaccagctgaaagctatgttcctcaagcccccgcﬁtcaaagtgttggag

aacctgtccaacccgcaacaccaagtactcctgcgccaagccctgaggctccaagtactcctccaactgttcct"gcgacagataccc
caagtgaatcaacccctaatcca !

SEQ ID NO: 174 ,
MKPSNTEKLFLILSLLTLILAGSFYLFFARNHIGNALTQKETQTVQKSNMLSKAIDALEKAEKN
PSLEAIEKAEKAINQLKKTDTKLRLQERLNQLKKAFSIEKEAIKALEEAEKNPSLETKDKAKE

AIDKIGNLTKKNELLNRLGAIVISDQAPESSSTSSEAASDTTISDANTGNAEQATIYESPVAPAE
SYVPQAPAQSVGEPVQPATPSTPAPSPEAPSTPPTVPATDTPSESTPNP !

)
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SEQID NO: 175
atgaagaaaaaaacacttgtcatgatgggattggcaggactagtagcaggcggtcaactctatcaagcé:aaagcagttttagcagac
caagaaaaactcaaagtggtaaccactttttatcctgtttatgaatttacaaaaggtgtggtaggtaaagagggagatgtttccatgctga
tgaaggctggaactgagccacatgactttgaaccctcaacaaaagacattaaaaaaatacaagattcg‘caagcctttatttatatggat
gacaacatggaaacttggattccagaagtgaaaaaagctattaagtcgaaaaaagtagcctatattgaaggtactggcgacatgttat
tagcagctggaacggaagaaggtcacgatcatgaaggagaagatgatcatcatcatgatggtgaagacl;aaacatggtcatgaaga
acatagtcataaatttgatccacatgtttggttatctccatatcgcagtattictgtcgttgaacatatacgtgattcactttctaaaaaatatce
agaaaaagcagaaaagtttaatgccaacgctcaagectatattgaaaaattgaaaaagcttgattcggaatatacagaaactttatca
tctgctaaacagaagagttttgtgacgcaacacgcggcatttggatatatggcattggattatggcttgaatcaggttgctattaatggtat
ctcagcagagagtgaaccatcagctaagcgtattgctgaattgtctaaatatgttaaaaaatatgatattaac',tatatctattttgaagaaa
atgcttcaaataaagtagctaagactcttgcaaatgaagcaggtgtcaaagctgttgttttaagccctcttgaaggtttgacccaaaaag
aaatggataagggagaagattacttctctgtcatgcgtgataatttaaaagcccttcagttgacaaccgaacbcgaaggtaaggaaat
tgacccagaagaagatgcaagtaaatctgtttataatggttatttcaaagattctgaagtcaaagaccgtaaéttaagcgattggtctggt
gattggcagtccgtatatccatacttacaagatggtacccttgatcaggttatggattacaaagctaaaaagtqtaaaggtgaaaaatct
gcgaaagaattcaaagactattacgaaacaggttataaaacagatgtcaacaagattcaaattgatggcaaaaagaaaaccatca
cctttgaaagaaatggggacaagaaaacctttacttatcagtactcaggcaagaaaatcttaacatatgaaaaaggaaaccgtggtg
tccgttatatgtttgaaactaaggataaagatgcgggcgaattcaaatacattcaatttagtgatcatggcattgbtcccgaaaaagcag
gacatttccacatttattggggtgatcaaggacatgatgccattgcttcaaaatgggatcattggccaacttact‘atggttctgatttaagtg
gtcgtgaaattgcccaagaaatgaatgctcat g

SEQID NO: 176

MKKKTLVMMGLAG LVAGGQLYQAKAVLADQEKLKVWTTFYPVYEFTKGVVGKEGDVSMLM
KAGTEPHDFEPSTKDIKKIQDSQAFIYMDDNMETWIPEVKKAIKSKKVAYIEGTGDMLLAAGT
EEGHDHEGEDDHHHDGEDKHGHEEHSHKFDPHVWLSPYRSISVVEHIRDSLSKKYPEKAEK
FNANAQAYI EKLKKLDSEYTETLSSAKQKSFVTQHAAFGYMALDYGLNQVAINGISAESEPSA
KRIAELSKYVKKYDINYIYFEENASNKVAKTLANEAGVKAVVLSPLEGLTQKEMDKGEDYFSV
MRDNLKALQLTTEREGKEIDPEEDASKSVYNGYFKDSEVKDRKLSDWSG DWQSVYPYLQDG
TLDQVMDYKAKKSKGEKSAKEFKDYYETGYKTDVNKIQIDGKKKTITFERNGDKKTFTYQYS
GKKILTYEKGNRGVRYMFETKDKDAGEFKYIQF SDHGIAPEKAGHFHIYWGDQGHDAIASKW
DHWPTYYGSDLSGREIAQEMNAH :

SEQ ID NO: 177

atggcaaactacaaaaaaataacatctttatcacttttgacccttttatcacttgctaccttttcagcaactcaatattct'aaagtctatgcac
aagatcctgagtcatcctcatcagtcaatattaaaaccattgatggtcagttagctattgctgacaaagaggcagagccattatacaaa
gaaatggatagtattcaaatgagtatagaaaaaattaaggcaagccgctttaaacctgctgaaatagctattacaécagaaattcaac
aactggaaaatcttaatgaaactctattagaaaagttttatcagaaaattggcaatcgtatctggaatactaaagaagaagcactcaatt
taattagtaagacaactctttcaccttctgaaaaagagctattaaaggactactttaataaagatgaggtattgcaaafaaaaattaaaag
aaaatgacttactcattgatcaagagacagctcaatacaacgcaaaactggctatcctaactcagcaagctgataéaatttatgaaaa
acacgggattaccaaagatatcttggcagcttactatatgcaaacaggaatggaagcagattaa '-,

SEQ ID NO: 178

MANYKKITSLSLLTLLSLATFSATQYSKVYAQDPESSSSVNIKTIDGQLAIADKEAEPLYKEMD
SIQMSIEKIKASRFKPAEIAITTEIQQLENLNETLLEKFYQKIGNRIWNTKEEALNLISK'{TTLSPS
EKELLKDYFNKDEVLQKKLKENDLLIDQETAQYNAKLAILTQQADKIYEKHGITKDILAAYYM
QTGMEAD
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|
|
SEQ ID NO: 179 '.
1

ttgaaatctaaaaagtcttatgttttattattagcaccgtttgttctggcttcattttggcagtcaaagatggtgtctgcttcagaaatcgccaat
caaaacgtgacagttgattcaagtgcaaataataacatgtcatctaagttgtctacttcaaatttagatacaattccagaaagtacttctga
agtaactgttttggatcagtcgacaaatttagtaacagaaaatgtagtccaagaaaaggcgctagcatcatcagaaatacaaacaga
tgagagtatcatagtatcatctccatcaggtgacctcagtgcttcagaagataacacactttctgaagggaatgctttatcagcagtagg
ggcagtaaaatctagttttcaatcagttaatactgatgtatcaagcaatctcaaaactgctaaacaggaaacggtcgtttctttagctgctc
aagtagcagagcccgtaactgcaactgtagatgacaaaggtattagcattcaatataatgaggcgattccacaagatacaagcatttt
atttgctgtctggggtgataaacaagatcagaatgatttggtctggtataatgcatcatcaactggetatgectatgttgatttttcacgecat
aaagaatatggattataccatattcatacttatgcaaaacgcaatggcaatatgtatggaattagcgctcttcaagtcacacttttgacac
cacaaattactagtcaaatcgctcaaaaggatgccaactctttcacaattacagtatccaatgtcccttctacaatcaccagtgttaagat
tccagtttggacagataaagatgaccaaaatgatttgatttggtataatgccegtcaagtgtcaaaaggaacctatcaagtactggtga
atacagctaatcataataatgaaaaaggtctttatcacattcatatttatggctatagtacaattttgggtagtcagattggacttgcagcca
aaaccttcaataatgtggatagtcgcccaaatgctacagtatcagttgtaaattatgccgaaaacaaaaccacctttaccgttaatgttgt
cggttctacaaatacaaaagtattaacaggtgttcaaatcgcagtatggtctgaaacaaatggtcaggatgatttéaaatggtataagc
ctettgtttctgggaatagtgctagtcaagtgattgatgttgctaatcatagtaataccagtgatcaatatattattcacgtttatacggattata
ctgatggaagtcgtgttggaacgaatttaggggcectataaaattgttaaagaaattctgcctgtegtaaaacctaacgtaacagttcaaa
attaccaagctgacaaggggttacttgaagtcaaggttcaggaaggtagtaaagcaatctcaaaaataagegtagcageatggteg
acttctaatcaaacaaatctccattggtatcaagaaattccaatagctggtcaagagacgattattaaagtcaatcaagectaccatgat
tttttagttggaaattacactgttcatacttatattgattatacggacaagtcacgagatggcttcaatctaggaaattatgaatttectgttaa
agttggcctttctgcttcacaaggaaattatgatattgtcaataaggtcatttacctagatgctggtcatggcggttatéatccaggagcagt
ttattttgggacatctgaaaaaaccttgaatitgcaaatgcaaaccttggtaaaaagtaaattagaatctcaaggctacacagtcgtaac
tacaagaacagatgactcctttacagatttgcttccacgttcggaaaaagcaaataacagtctttcagatctctttgttagcctceattttaat
gcctctacaagttcgcaagectctggaattg aaacttattactatgaatactacgaagagtatccttcacgcattaa{gagatttttcataat
gatcctgaacgtttgagtcgaagtagtgttttagccgaagcetattcaggcggcgaccactgctaaaactggcegctdaaaacaatggtgt
tttgagaaatacatttgcagtattaagagaaacaacagccccagcagtgctagtagaattaggttacatgtcaaatgctagcgagttcc
aaaatattagcaatgtgaactatcaagaaaaattagcacaaggaattgtttcagggattttatcctattatcaaacctacagtgtt

SEQ ID NO: 180 |
MKSKKSYVLLLAPFVLASFWQSKMVSASEIANQNVTVDSSANNNMSSKLSTSNLDTIPESTSE
VTVLDQSTNLVTENVVQEKALASSEIQTDESIIVSSPSGDLSASEDNTLSEGNALSAVGAVKSSF
QSVNTDVSSNLKTAKQETVVSLAAQVAEPVTATVDDKGISIQYNEAIPQDTSILFAVWGDKQD
QNDLVWYNASSTGYAYVDFSRHKEYGLYHIHTYAKRNGNMYGISALQVTLLTPQITSQIAQKD
ANSFTITVSNVPSTITSVKIPVWTDKDDQNDLIWYNARQVSKGTYQVLVNTANHNNEKGLYHI
HIYGYSTILGSQIGLAAKTFNNVDSRPNATVSVVNYAENKTTFTVNVVGSTNTKVLTGVQIAV
WSETNGQDDLKWYKPLVSGNSASQVIDVANHSNTSDQYIIHVYTDYTDGSRVGTNLGAYKIV
KEILPVVKPNVTVQNYQADKGLLEVKVQEGSKAISKISVAAWSTSNQTNLHWYQEIPIAGQET!
IKVNQAYHDFLVGNYTVHTYIDYTDKSRDGFNLGNYEFPVKVGLSASQGNYDIVNKVIYLDAG
HGGYDPGAVYFGTSEKTLNLQMQTLVKSKLESQGYTVVTTRTDDSFTDLLPRSEKANNSLSD
LFVSLHFNASTSSQASGIETYYYEYYEEYPSRINEIFHNDPERLSRSSVLAEAIQAATTAKTGAK
NNGVLRNTFAVLRETTAPAVLVELGYMSNASEFQNISNVNYQEKLAQGIVSGILSYYQTYSV

1

SEQ ID NO: 181 '.

atgaaaaaaagaaagaataaatggaggttttttatgattaaaatgagaaaatcacagttgtcagtcagtcttgccctttttgccttactaac
ttttgcggcttcacctatttatgccttacaaacgaatcaaaaccaagetgggcaagaagtccaacaagatagtcttgétgtcacggcetea
tttacaagctcagaaacctcttttagatattgctattcagataccagctcaactggctaagggaggtcaagcaaaagtggaattgcttgat
caaacaggtcaggtcaaaaataccattagctatgacttgcaagcaggatggacacaaatgtcagcctggtttgacatgacaggttac
ccaagtggtgattatagtgttaaggttacctacaatggcatcagccaacaatcatcacctattcactattaa {

|
SEQ ID NO: 182 ]
MKKRKNKWRFFMIKMRKSQLSVSLALFALLTFAASP!YALQTNQNQAGQEVQQDSLAVTAHL
QAQKPLLDIAIQIPAQLAKGGQAKVELLDQTGQVKNTISYDLQAGWTQMSAWFDMTGYPSGD
YSVKVTYNGISQQSSPIHY

22 ]



SEQ ID NO: 183 ’

atgaataccaaaaaaataatgcaatttatacttgcaattaccgtgactctatttgcaactgtcggtatgaaaacggtagctgaaagtttitg
ggctgggcatcatgatattgaaatgattaatcgaaacatagacactttgtctaatcgcattaaaacaaaaaatcagaaaatttcagattt

aaacgcaagcatttcaactttaaaatcagatattgcttctcaaaacagccaagtgagecgcactgcaacaacaattaatccaagctaat

attgataaacaaaatgagatcaatcaaaaaattaatgaaatcaacgctaaaattgcagaaggtaatcaaaaggttgccgaaaaaca
acttgaagtggatgccgccaatcaaaaaatagcagaattgaatcaacaagtatcctcattacaagataaa{tgaatcaaaatgattctc
aagcattaagagatgttcaaaacactcgtcaaaaatctgataaagetgttitagaaacggaa

SEQ ID NO: 184

MNTKKIMQFILAITVTLFATVGMKTVAESFWAGHHDIEMINRNIDTLSNRIKT}%NQKISDLNA
SISTLKSDIASQNSQVSALQQQLIQANIDKQNEINQKINEINAKIAEGNQKVAEKQLEVDAANQ
KIAELNQQVSSLQDKLNQNDSQALRDVQNTRQKSDKAVLETE

SEQ ID NO: 185

atgaagaaaaaaacttatttatttgttgctggaatcactgtaacctgtggtactgcattggcgattcatttatcacaaccaaagtcaatace

aatgacaaaatcaggacatgagaaaatgatttcaaaatccccaactaatagtgatgataaatctaggaaaaaagataagggtattge
tggtattgattatcctactagtgatggatttaaactagataagcaatctaaaatcatttctaaaacagacacaggaattattgttgctcatgg
agatcattctcactttattttttataaagatttgaaagggactgcatttgcatatttaataccaaatggcgttcaaataactaaacctttaatag
gtgatacaaatgaatcgataaatggacatgggcatcattatgttttcaatccaaaggatattgttgcagaagétgcttttggttatactgtca
gacatgatgatcatttccattatattttaaaatctagtctaggaatgacccctatgttgaccaactataatcaaggccgtcatttccaaagg

gatagtcattacaaacctaatgttcaaggaattccaggtcttgattttgctacctctgatggttttcaatttgatggtagcggaattgtaggta

aaacaaatgatagtattttggttagtcacgatgaccatcttcatcecatttcgtttgatgatttaaggaaaacaggttggggagagatagte
aaaatttatgagaaaagagaaattgcaactccccttagtcatgtagcaagcaaggaggacttggttcaaaagaccatagaatatttag
cgaaatcattggccttaccattatcatctattgaaataatcaaaactgacgatggtaaaattgggtitaaatatcctcatcatgatcatage

catgtcatcatgttagaagatatcgaaatcggtaaaccaattccagatcctcatcaacttcatcatgccaaagaattggaaaagceateg
cattggcatgaatacattaagggagatcggctttgatgaagaagtcattcttgatattgttagaacccatgatgcaaaaacagaatitcc

atcaaatgaaaaaaatccggaaaagatgaaggagtggttgaccacagttacaaaattggatttaggaagccgaaaagaccccettg

aatcgatttggacttcatttattacctaatctagagaatttaggaatcggctttacacctatcaaaaatatggagcctgttctacaatttaaaa
aattaaaacgactgttaatgacagcaactggtgttaaaaactatgattttctgaagtacatgccaaatcttgagggattagatatttcaca

aaacaacttaaaggatttgagctttttgacgccttataaacaactcaatctattagctgccgcagataaccaéttatcaacattgcaacca
ttagcggaactgccaaagttacaatttttagtattaagtaataataagataaaagatttgagtceattgaaaaatttaacaaggcettcaag
aagttcatattgagaacaatctggtcagagatttaacccctttaaatgacaaagaaaacttaaaagttttaaatctatccgaaaataggg
gagttgacttaaagactttgaggttaccgcttcttgagacacttaccgtaaataaagcatctttgacggatttaaacttttttgaagctaatce
taacctgactgaagtaacagcaacaaaaaatgctattcagaaattagatggcattgagaaagcaaagaaattgcaatttttagatttgc
aagaaaataaggttaatcatttaaacattaaggaaaaacaagagtcactaactttcttgaatctttctgataatgcattggaatcgctcga
aggggtaaatgactttacagctttggagacattaagagtggcatcaaataaaatttcgagcttacaccttgaagaaagcaatcagcaa
gtaaaaagcttagatgtcagttataatcaattgccaaaggaggaattaacattaaatgaaaacgacataccccttggtgttgctcatcat
tttacagcggttaaggaagggtcaatagaggggaatccctctctaaatgatgttttagaaagtcaaaatcaaaagaataataaaaaa

gaa

|

MKKKTYLFVAGITVTCGTALAIHLSQPKSIPMTKSGHEKMISKSPTNSDDKSRKKDKGIAGIDY
PTSDGFKLDKQSKIISKTDTGIIVAHGDHSHFIFYKDLKGTAFAYLIPNGVQITKPLIGDTNESI
NGHGHHYVFNPKDIVAEDAFGYTVRHDDHFHYILKSSLGMTPMLTNYNQGRHFQRDSHYKP
NVQGIPGLDFATSDGFQFDGSGIVGKTNDSILVSHDDHLHPISFDDLRKTGWGEIVKIYEKREI
ATPLSHVASKEDLVQKTIEYLAKSLALPLSSIEIIKTDDGKIGFKYPHHDHSHVIMLEDIEIGKPI
PDPHQLHHAKELEKHRIGMNTLREIGFDEEVILDIVRTHDAKTEFPSNEKNPEKMKEWLTTV
TKLDLGSRKDPLNRFGLHLLPNLENLGIGFTPIKNMEPVLQFKKLKRLLMTATGVKNYDFLK
YMPNLEGLDISQNNLKDLSFLTPYKQLNLLAAADNQLSTLQPLAELPKLQFLVLSNNKIKDLS
PLKNLTRLQEVHIENNLVRDLTPLNDKENLKVLNLSENRGVDLKTLRLPLLETLTVNKASLTD
LNFFEANPNLTEVTATKNAIQKLDGIEKAKKLQFLDLQENKVNHLNIKEKQESLTFLNLSDN
ALESLEGVNDFTALETLRVASNKISSLHLEESNQQVKSLDVSYNQLPKEELTLNENDIPLGVA
HHFTAVKEGSIEGNPSLNDVLESQNQKNNKKE

|

f

SEQID NO: 186
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SEQ ID NO: 187 |

atggcaattattttacctgaccttccatatgcatatgatgctcttgagccacaaattgataaagaaacaatgactcttcatcatgacaaac
atcatgcgacatatgttgctaatgccaatgctgegcttgaaaaacatccagaaattggtgaagatttggtggcegttattatetgatgtgtca
tcaattccagaagatattcgtcaagctcttatcaataatggaggcggacatcttaaccatgcacttttttggbaacttctttcacctgagaa
aacagaaatcacttcggaagtagcttctgctattgatgaagcatttggttettttgatgcatttaaagaaaaatttacagcagcagceaacg
ggacgttttggatctggttgggcttggttagttgtcaataaagaaggaaaacttgaagtaacttcaactgcaaaccaagatacaccaatt
tctgaaggtaaacagcctattttgggtcttgatgtatgggaacatgcttattacttaaattatcgtaatgtacg'tccaaattacattaaagcttt
ctttgaaattattaattggaaaaaggttgatgagctitataaagcagcaaaagceg ‘

SEQID NO: 188 |
MAIILPDLPYAYDALEPQIDKETMTLHHDKHHATYVANANAALEKHPEIGEDLVALLSDVSSI
PEDIRQALINNGGGHLNHALFWELLSPEKTEITSEVASAIDEAFGSFDAFKEKFTAAATGRFGS
GWAWLVVNKEGKLEVTSTANQDTPISEGKQPILGLDVWEHAYYLNYRNVRPNYIKAFFEIIN
WKKVDELYKAAKA ;

SEQ ID NO: 189 |

atgagaaaacattatgtttcaaaaagtgccatttttttagccatgttagttgcaacaggttcagctcaattcg{aaaagctgagacaccaa
caactacaactagcccagcaacaagtcttactgatgcctctgcaagtacgactccaacaacgaacacéacgtcaactgtgacacct

getcttgatccaaatactaatttcaccgttgattctagtgctacaacaagtactactactccaagtccagtggaggcageagecatetcte
ctgtgatagcaactgctcaacctacaactaatgtcactagtgctagccttgcgccagcagctaacacaatggcaacaactccagttga
aggccaaacagttgatgtgcgcatcatctcaaccactgaccttcactctaacttagtcaactatgattactatcaagataaageatctca

aactatcggtttagcgaaagctgccgttcttatcgatcaagcaaaagctgaaaatcctaatgctgttcttgtfgataacggcgatatcttac
aaggtacaccactcggaacttatgaagcattgattgatcctttacaaccaggtgaagtgcacccaatgtacgcageccttgataaactt

ggttttgacgcttcaactttaggtaaccacgaattcaactatggccttaccttcatcgaaaatgccattgcttgagccggactaccaatcct
aaatgctaacgtctttgatgcagcaacgggagaataccttttccaaccttacgctatcgttacgaaaagctttacggatgctaatggeca
agctgtcgacctaaaaatcggtatcacaggtattgtgccacctcaaatcatgctttgggataaggctaacq:tcgaaggtaaagttacgg
tcaaagatgccgtgcaagctgtgacagaaatcattcctaccatcaaaaatgctggcgctgacatcgttttagtccttgcccacactggta
tcggtgatgatgtttatgaaactggtgaagaaaatgtcggctaccagattgcaagtcttgctggtgttgacdcggtcgtaacaggtcactc
acatgcagaattcccttcaggacaagataccggcttctacgaatcctataatggtgtcgacggggtgtctggtttaattaacggaacacc
tgttaccatggcaggaaaatacggggatcatatcggtattattgatttaaatgtgtcctatacaggtggtaaétggactgttaatcgcgata
aaaaccatgcagaaatccgtaaaattgataccaaatcaaccatcgccgatgctgatattttagctttggct:caagcatctcaccttggaa
caattgattacgtgcgtcaaactgttggtgaaacaactgcaccaattaacagttacttcgctttagtcaaagatgatccatctgttcaaatt

gtcaataatgcacaactttggtatgccaaacaacaattagctggtactccagaagctgacttacctcttctttcageagcagcaccattta
aagctggtactcgtaatgacccaaccgcttatactgatatcccggctggaccaattgccattaaaaacgttgccgacctatacttatatg

ataatgtcactgctatcctaaaactgacaggtgcagatatcaaagaatggttagagatgtcagcaggacéatttaataccatcgaccc

aaatgtagctggacctcaaaacctagtcaatacggattatagaacttacaactttgatgtgattgatggcgttacttacgagtttgatgtaa
cacaacctaacaagtatgatgccaaaggtaatcttcttaaccctaatgctagtcgtgttcgtaaccttaaattccaaggtaaagaaatcg
atccaaatcaagaattcatggttgtcactaataactaccgtgctagtggaagtttcccaggggtaaaaaatbcaaccattaatcgattgc
ttaaccttgaaaatcgacaagccatcatcaattatatcgtttctgaaaaaaccattaacccaagtgcagat;aacaactggtactttgcag
ataccattcaaggacttgatttacacttcttaagtgcagatacttctaagaatttaattggtgacaaagctgatétttcttataccggcccttct
actattgaaggttttggtgacttcgtctttacatatgttaaaccagaattaccagtagccactccggaaacac’pacaagaaactggtagc
caattgactgaaaaccgtcgtcaagaaattcatcaattagctacgcgtgtttacaatcaaacaaaagcga‘icatcatcaagtactacta

aggctgaattaccaaaagctggtagccaagagtctaaaggtttattcttcatgggcttaagcttacttggttta'gccggattaatcacgaa
aaaagaagaaagacaa |
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SEQ ID NO: 190 !
MRKHYVSKSAIFLAMLVATGSAQFVKAETPTTTTSPATSLTDASASTTPTTI\I:ITTSTVTPALDPN
TNFTVDSSATTSTTTPSPVEAAAISPVIATAQPTTNVTSASLAPAANTMATTPVEGQTVDVRIIST
TDLHSNLVNYDYYQDKASQTIGLAKAAVLIDQAKAENPNAVLVDNGDILQGTPLGTYEALIDP
LQPGEVHPMYAALDKLGFDASTLGNHEFNYGLTFIENAIASAGLPILNANVFDAATGEYLFQP
YAIVTKSFTDANGQAVDLKIGITGIVPPQIMLWDKANLEGKVTVKDAVQAVTEIIPTIKNAGADI
VLVLAHTGIGDDVYETGEENVGYQIASLAGVDAWTGHSHAEFPSGQDTGFYESYNGVDGVS
GLINGTPVTMAGKYGDHIGIIDLNVSYTGGKWTVNRDKNHAEIRKIDTKSTIADADILALAQAS
HLGTIDYVRQTVGETTAPINSYFALVKDDPSVQIVNNAQLWYAKQQLAGTPEADLPLLSAAAP
FKAGTRNDPTAYTDIPAGPIAIKNVADLYLYDNVTAILKLTGADIKEWLEMSAGQFNTIDPNVA
GPQNLVNTDYRTYNFDVIDGVTYEFDVTQPNKYDAKGNLLNPNASRVRNLKFQGKEIDPNQE
FMVVTNNYRASGSFPGVKNATINRLLNLENRQAIINYIVSEKTINPSADNNWYFADTIQGLDL
HFLSADTSKNLIGDKADISYTGPSTIEGFGDFVFTYVKPELPVATPETPQETGSQLTENRRQEI
HQLATRVYNQTKATSSSTTKAELPKAGSQESKGLFFMGLSLLGLAGLITKKEERQ

RBL\RBL\ID-238795\WPCL4484
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PCT_Sequence_listing (3)
SEQUENCE LISTING

<110> Boehringer Ingelheim vetmedica GmbH
smith, Hilda E

<120> 1Immunogenic Streptococus proteins

<130> P81948PC00

<140> PCT/NL2008/050537
<141> 2008-08-05

<150> EP07113844.0
<151> 2007-08-06

<160> 191

<170> PatentIn version 3.3

<210> 1

<211> 11

<212> PRT

<213> Artificial

<220>
<223> findpattern psS00013

<220>

<221> VARIANT

<222> (1)..(6)

<223> may be E, R, k

<220>

<221> VARIANT

<222> (7)..(8)

<223> may be I, Vv, M, F, W, S, T, A, G

<220>

<221> VARIANT

<222> (9..(9

<223> may be I, vV, M, F, Y, S, T, A, G, C, Q

<220>

<221> VARIANT
<222> (10)..(10)
<223> may be G, S

<400> 1

ésp Asp Asp Asp Asp Asp Leu Leu Leu Ala Cys
5

<210> 2

<211> 13

<212> PRT

<213> Artificial

<220>

<223> findpattern g-11p SHORT VERSION

<220>

<221> VARIANT

<222> (..(D
<223> may also be v

<220>

<221> VARIANT

<222> (2)..(2)
<223> may also be K

<220>
<221> VARIANT

Pagina 1



<222>
<223>

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

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

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

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

<400>

(3)..(8)
may also be

VARIANT
®..(9

may also be

VARIANT
(10)..(10)
may also be

VARIANT
(1L..an
may also be

VARIANT
(12)..(12)
may also be

2

PCT_Sequence_listing (3)

E, R, K, Q

I, Vv, M, F, E, S, T, A, G

I, v, A, M

vV, M, §, T, A, F, G

Met Arg Asp Asp ésp Asp Asp Asp Leu Leu Ile Ala Cys
1

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

<220>
<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>

3

40

PRT
Artificial

10

findpattern g-Tpp LONG VERSION

VARIANT
..(D

may also be

\

MISC_FEATURE

(2..(14

any amino acid

VARIANT
(15)..(15)
may also be

VARIANT
(16)..(35)
may also be

VARTANT
(36)..(36)
may also be

VARIANT
(37)..@37)

may also be

VARIANT
(38)..(38)
may also be

VARIANT

S, T, A, F, G

Padgina 2



PCT_Sequence_listing (3)
<222> (39)..(39)

<223> may also be G
<400> 3

Met Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Arg Asp
1 5 10

Asp Asp Asp ésp AsSp Asp Asp Asp ésp Asp Asp Asp Asp égp Asp Asp
0 5

AsSp Asp Asp Leu Leu Ile Ala Cys
35 40

<210> 4

<211> 13

<212> PRT

<213> Artificial

<220>
<223> findpattern g-Tpp_rvh short version

<220>

<221> VARIANT
<222> (D..D
<223> may be v, L

<220>

<221> VARIANT
<222> (2)..(2)
<223> may be K

<220>

<221> VARIANT

<222> (3)..(8)

<223> may be E, R, K, Q

<220>

<221> VARIANT

<222> (9)..(9

<223> may be I, Vv, M, F, E, S, T, A, G

<220>

<221> VARIANT

<222> (10)..(10)

<223> may be I, Vv, M, A

<220>

<221> VARIANT

<222> (11)..(11)

<223> may be v, M, S, T, A, F, G

<220>

<221> VARIANT
<222> (12)..(12)
<223> may be G

<400> 4

%et Arg Asp Asp Asp Asp Asp Asp Leu Leu Ile Ala Cys
5 10

<210> 5

<211> 40

<212> PRT

<213> Artificial

<220>
<223> findpattern g-1pp long version
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PCT_Sequence_listing (3)

<220>

<221> VARIANT
<222> (..
<223> may be v, L

<220>

<221> MISC_FEATURE

<222> (2)..(148

<223> any amino acid sequence

<220>

<221> VARIANT
<222> (15)..(15
<223> may be K

<220>

<221> VARIANT

<222> (16)..(36)

<223> may be I, Vv, M, F, E, S, T, A, G

<220>

<221> VARIANT

<222> 37)..(37)

<223> may be I, v, M, A

<220>

<221> VARIANT

<222> (38)..(38)

<223> may be Vv, M, S, T, A, F, G

<220>

<221> VARIANT
<222> (39)..039)
<223> may be G

<400> 5

Met Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Arg Asp
1 5

Asp Asp Asp égp Asp Asp Asp Asp gsp Asp Asp Asp Asp gsp Asp Asp
5 0

Asp Asp Asp Leu Leu Ile Ala Cys
35 40

<210> 6

<211> 36

<212> PRT

<213> Streptococcus uberis

<400> 6

Leu Pro Met Thr Ser Asp Ser Asn Asn Asn Leu Glu Glu Leu Gly Ile
1 5

Leu val Ile Eeu Thr Thr Leu Gly Ala Phe Leu Gly Arg val Ile Leu
0 25
Lys Lys Glu Lys
35

<210> 7

<211> 34

<212> PRT

<213> Streptococcus uberis

<400> 7
Pdgina 4
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PCT_Sequence_listing (3)

Leu Pro Asn Thr g]y Glu Ser Ser Ile Ala Pro Phe Thr Ala Ile Gly
1 10

Ala Ile Ile Egu Ser val Leu Gly Lgu Leu Gly Phe Lys Eys Arg Arg
2

Thr Tyr

<210> 8
<211> 35
<212> PRT

<213> Sstreptococcus uberis
<400> 8

Leu Pro Ser Thr Gly Asp Lys Ala Asn Pgo Phe Phe Thr Ala Ala Ala
1 5 1 15

. Leu Ala val hzllgt Ala Ser Ala Gly “;fet val Ala val ser /;69 Lys Arg
5

Lys Glu Asp
35

<210> 9
<211> 35
<212> PRT

<213> Streptococcus uberis
<400> 9

Leu Pro Ser Thr Gly Asp Lys Ala Asn Pro Phe Phe Thr Ala Ala Ala
1 5 10 15

Leu Ala val ggt Ala Sser Ala Gly get val Ala val Ser Arg Lys Arg
5
Lys Glu Asp
® 35

<210> 10
<211> 34
<212> PRT

<213> Streptococcus uberis
<400> 10

Leu Pro Thr Thr Ser Ser GIn Glu Asp Thr Ala Ile Leu Leu Ser Leu
1 5 10

Leu Gly Ala ggr Ser Leu Ala Met Ala val Ala Leu Lys Lys Lys Glu

Asn Ash

<210> 11
<211> 37
<212> PRT

<213> Streptococcus uberis

Pdgina 5



<400> 11

Leu Pro Ser Thr Gly Glu Asp
1 5
Met Ala Leu Ile Ala Ser Ser
Lys Lys gys GIn Lys

5

<210> 12

<211> 38

<212> PRT

<213> Streptococcus uberis

<400> 12

Leu Pro Ala Leu Ala Asp Gly
1 5

Trp val Thr ggy Leu Leu val

Lys Arg Arg Glu Glu Asp
35

<210> 13
<211> 35
<212> PRT

<213> Sstreptococcus uberis
<400> 13

Leu Pro Met Ala Gly Glu Arg

1 5

Leu Ser Leu Ile Leu Gly Ile
20

val Lys Ser

<210> 14

<211> 34

<212> PRT

<213> Streptococcus uberis

<400> 14

Leu Pro Pro Thr Gly Ser Gln
1 5

Ala Leu Ile Ser Thr Ala Leu
Asn Asp

<210> 15

<211> 36

<212> PRT

<213> Streptococcus uberis

PCT_Sequence_listing (3)

Tyr Gln Aéa Tyr Leu val Ala Ala Ala
1

Gly Met val Ala Tyr Gly Ser Tyr Arg
25 30

Ser His Lys Asp Asp Ser Lys Leu Phe
10 15

Ala Sser Gly Gly Leu Phe §1a Ala Leu
25

Gly ser ?69 Leu Phe Thr Phe Ile Gly

Ala Gly Tyr Leu Leu Lys His Lys Lys
25 30

Glu Ser Gly Ile Phe Ser Leu Phe Ser
10 15

Gly Leu Phe Leu Leu Lys Ser Asn Lys
25 30

Pagina 6
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PCT_Sequence_listing (3)
<400> 15

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

Gly Leu Ser Leu Met Ile Gly Ala Gly Ala Phe val Tyr Ala Gly Lys
20 25 30
Arg Lys Lys Gly
35

<210> 16
<211> 36
<212> PRT
<213> Streptococcus uberis

<400> 16

Leu Pro Glu Thr Arg Asp Ser Ser Ser Met Ala Asn Trp Ser Leu Ala
1 5 1

Phe Phe Leu ger Ala val Ile Cys Phe Phe Lys Gly Arg ggg Lys Arg
0 25

Leu Ash Lys Leu
35

<210> 17

<211> 37

<212> PRT

<213> Streptococcus uberis

<400> 17

Leu Pro Thr Thr Gly Asp Lys Ala Asp ggy Ser Ile val Gln Met val
1 5

Ile Gly Ala Leu Met val Ser phe val Gly Phe Ser Ala Leu Lys Asp
20 25 30

Arg Lys Lys Glu Lys
35

<210> 18

<211> 33

<212> PRT

<213> Streptococcus uberis

<400> 18

Leu Pro His Thr Gly Glu Glu Lys Gly Phe Leu Ser Ile Ile Gly Gly
1 5 10 15

Thr Ile Leu Ser Phe val Ala Phe Leu Phe Lys Lys Lys Ile Thr Leu
20 25 30

Asn

<210> 19
<211> 34
<212> PRT

Pagina 7



) PCT_Sequence_listing (3)
<213> Streptococcus uberis

<400> 19

Leu Pro His Thr Gly Glu Glu Gly Leu igr Ile Leu Thr val Ile Gly
1 5

Ala ser Ile Egu Ser val Leu Gly Leu Ser val Leu Lys Lys Pro Lys
25

Glu Asn

<210> 20
<211> 33
<212> PRT

<213> Streptococcus uberis
<400> 20

Leu Pro Thr Thr Gly Asp Asp Gln Asn Leu Leu val Thr Leu Met Ser
‘ll 1 5 1

Ser Leu Leu Leu Met Ser Leu Gly Leu Gly Leu Lys Lys Lys Glu Asp
20 25

Glu

<210> 21

<211> 34

<212> PRT

<213> Streptococcus uberis
<400> 21

Leu Pro Lys Thr Asp Ser GIn Lys Thr Met Thr Phe Leu Gly Ile Ala
1 5 10 15

Met Leu Phe ggy Gly Ile Leu GIn ¥a1 Leu Trp Ser Tyr gge Lys Lys
5

Arg Asp

<210> 22
<211> 33
<212> PRT

<213> Streptococcus uberis
<400> 22

ieu Pro Lys Ala g]y Ser GIn Glu Ser Lys Gly Leu Phe Phe Met Gly
10 15

Leu Ser Leu ESU Gly Leu Ala Gly Leu Ile Thr Lys Lys Glu Glu Arg
25

Gln
<210> 23
<211> 25

Pagina 8
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PCT_Sequence_listing (3)
<212> PRT
<213> Streptococcus uberis
<400> 23

Met Lys Ile Met Lys Met Asn Lys Met Leu Thr Leu Ala val Leu Thr
1 5 10

15
Leu Ser Ser ghe Gly Leu Ala Ala
0

Cys
25

<210> 24

<211> 22

<212> PRT

<213>

Streptococcus uberis
<400> 24

Met Ser Lys Lys Ile Leu Lys Leu Ala Thr Leu Ala Ile Leu Pro Phe
1 5

10 15

‘ val Gly Leu 'Zrlar Ala Cys

<210> 25

<211> 25

<212> PRT
<213>

Streptococcus uberis
<400> 25

¥et Lys Arg Lys ghe Leu Ser Phe Ile igu val Leu Thr Phe Phe Leu

15
Pro Phe Leu val Gly Leu Ser Ala Cys
20 25
<210> 26
<211> 23
<212> PRT
<213>

Streptococcus uberis
<400> 26

?et Asn Thr Ser gys Lys Ile val Thr Gly phe val Thr Leu Ala Ser
10
val Leu Thr Leu Ala Ala Cys

<210> 27
<211> 24
<212> PRT

<213> Streptococcus uberis

<400> 27

%et Lys Ser Trp GIn Lys Ile Ile val Ser Gly Ala Ser Leu Thr Leu
5 15

Ala ser Thr Leu Leu val Gly Cys

<210> 28
<211> 21
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PCT_Sequence_listing (3)
<212> PRT )
<213> Streptococcus uberis

<400> 28

Met ITe Gly Leu Leu Met Lys Thr GIn Lys Ser Ile Thr Leu Leu Leu
1 5 10 15

Leu Ser val Leu Cys
20

<210> 29

<211> 22

<212> PRT

<213> Streptococcus uberis

<400> 29

Met Asn Leu Lys Lys Ile Leu Leu Thr Thr Leu Ala Leu Ala Ser Thr
1 5 10 15

Leu Phe Leu ¥a1 Ala Cys
0

<210 30

<211> 21

<212> PRT

<213> Streptococcus uberis

<400> 30

Tet Asn Lys Lys Ehe ITe Gly Leu Gly Leu Ala Ser val Ala Ile Leu
10
Ser Leu Ala Ala Cys
20

<210> 31

<211> 20

<212> PRT

<213> Streptococcus uberis

<400> 31
Met Lys Lys Phe Phe Leu val Gly Met Leu Thr Leu Ser Met Leu Thr
1 5 10 15

Leu Thr Ala Cys
20

<210> 32

<211> 20

<212> PRT

<213> Streptococcus uberis

<400> 32

Met Lys Lys Leu Phe Ile Tyr Leu Ser Leu Ala Phe Ser Leu Leu val
1 5
Leu Gly Ala Cys

20

<210> 33
<211> 21

Pdgina 10
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PCT_Sequence_listing (3)
<212> PRT
<213> Streptococcus uberis

<400> 33

Met Lys Lys Lys Leu Ser Leu Ala Ile Met Ala Phe Leu Gly &gu Leu
1 5
Met Leu Gly Ala Cys

20

<210> 34

<211> 20

<212> PRT

<213> Streptococcus uberis

<400> 34

Met Lys Lys Leu Leu val Thr Leu val Leu Ile Phe Ser Thr Leu Ser
1 5 10 15

Leu Ile Ala Cys
20

<210> 35

<211> 24

<212> PRT

<213> Streptococcus uberis

<400> 35

Met Lys ITe Lys Leu Asn Arg Ile Leu Phe Ser Gly Leu Ala Leu Ser
1 5 10 15

Ile Leu Ile Thr Leu Thr Gly Cys

<210> 36

<211> 22

<212> PRT

<213> Streptococcus uberis

<400> 36

Met Ser Tyr Lys Lys Ile Leu Gly Leu Ile Gly Leu Thr Leu val Ser
1 5 10 15

Ser val Leu val Ala Cys

20
<210> 37
<211> 23
<212> PRT
<213> Streptococcus uberis
<400> 37

Tet Thr Leu Lys %ys Asn Leu Gly Ile Leu Ser Leu Thr Leu Gly Thr
10

Leu Ala Ile Leu Ala Ala Cys

<210> 38
<211> 22

Pagina 11
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PCT_Sequence_listing (3)
<212> PRT
<213> Streptococcus uberis
<400> 38

get ITe Lys Phe Glu Thr Lys Lys Gly %én Lys Leu Phe Leu ;he Gly
5 5

Leu ITe Leu g%s Phe Cys

<210> 39
<211> 22
<212> PRT

<213> Streptococcus uberis
<400> 39

Met Lys val Lys %ys Asn Ile Lys Ile Ala Ala Leu Leu Pro Met Leu
1 10 15

Thr Leu Leu Asa Ala Cys
2

<210> 40
<211> 22
<212> PRT

<213> Streptococcus uberis
<400> 40

get Lys Lys Arg Trp Ile Ala Ser Ser val Ile val Leu Ala Ser Thr
5

ITle val Leu g%y Ala Cys

<210> 41
<211> 21
<212> PRT

<213> Streptococcus uberis
<400> 41

Met Asn Lys Lys Leu Thr Ser Leu Ala Leu Leu Ser Ala Ala Ile Ile
1 5 10 15

Pro Leu Ala é]a Cys

<210> 42
<211> 28
<212> PRT

<213> Streptococcus uberis
<400> 42

Tet Thr val Ala g]n Lys Ser Thr pPhe L%s Arg Phe Gly Leu Gly Ala
1

val Thr Leu Ala Ser Ala Ala Leu Leu Met Ala Cys
20 25

<210> 43
<211> 22
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PCT_Sequence_listing (3)
<212> PRT )
<213> Streptococcus uberis
<400> 43

Met Lys Thr Lys Lys Ile Leu Lys Ala Ala Ile Gly Leu Met Thr Leu
1 5 10 15

val Ser Met ggr Ala Cys

<210> 44

<211> 20

<212> PRT

<213> Streptococcus uberis

<400> 44

Met Lys Lys Ile Ile Ser Phe Ala Leu Leu Thr Leu Ser Leu Phe Ser
1 5

Leu Ser Ala Cys

20
<210> 45
<211> 20
<212> PRT
<213> Streptococcus uberis
<400> 45
Met Lys Lys Thr Phe Thr Ser Thr Leu val Leu Leu Ser Ala Leu Met
1 5 10 15
Leu Thr Ala Cys
20
<210> 46
<211> 16
<212> PRT
<213> Streptococcus uberis
<400> 46

Met Lys Lys Trp Phe Leu Ile Leu Met Leu Leu Gly Ile Phe Gly Cys
1 5 10 15

<210> 47

<211> 20

<212> PRT

<213> Streptococcus uberis

<400> 47

Met Gly Asn Tyr Phe Lys Ser Leu Cys Leu Leu Leu Phe Ser Pge Leu
1 5 10 1

Leu val Ala Cys

20
<210> 48
<211> 23
<212> PRT
<213> Streptococcus uberis
<400> 48
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PCT_Sequence_1listing (3)

Met Ser Lys Ile val Lys Lys Ile Phe Phe Leu Thr Ala Phe igu Ile
1 5

Met Phe Phe Leu Ser Ala Cys

<210> 49
<211> 21
<212> PRT

<213> Streptococcus uberis
<400> 49

Met Lys Lys Lys Leu Leu val Ser Thr Ile Ala Cys Leu Ser Leu Leu
1 5 10 15

Ser Leu Ala Ala Cys
20

<210> 50
<211> 19
<212> PRT
<213> Streptococcus uberis

<400> 50

?et ITe Asn Lys Lys Ile Ile Phe Thr igr Leu Thr val Ile Cys Ile
5

ser Asn Cys

<210> 51
<211> 20
<212> PRT
<213> Streptococcus uberis

<400> 51

ﬁet Lys Lys Gly Met Arg Phe Ser Leu Ile Leu Leu Ala Leu Met Leu
5 10 15

Leu Thr Ala Cys
20

<210> 52

<211> 23

<212> PRT

<213> Streptococcus uberis

<400> 52

Tet Lys Cys Ile Lys Lys Leu Gly Phe Lsu Ala Leu Phe Leu ier Met
5 1 5

Leu Leu Leu Egu Gly Ala cCys

<210> 53

<211> 22

<212> PRT

<213> streptococcus uberis

<400> 53
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PCT_Sequence_listing (3)

Met Lys Met Asn Lys Met Leu Thr Leu Ala val Leu Thr Leu Ser Ser
1

5

Phe Gly Leu éga Ala Cys

<210> 54

<211> 29

<212> PRT

<213> Streptococcus uberis

<400> 54

Met Leu Tyr GIn Gln Ile Ala Gln Asn Lys Arg
1 -5 10

ITe Leu Ala Phe Phe Phe Leu Leu Thr Ala Ile
25

<210> 55

<211> 30

<212> PRT

<213> Streptococcus uberis

<400> 55

Met Lys Phe Ile Lys Ile Leu Leu Ser Gln Ile
1 5 10

Leu Leu Thr Ile Ser Leu His Ala Leu Glu Thr
25

<210> 56

<211> 29

<212> PRT

<213> Streptococcus uberis

<400> 56

Tet Ser Asn Lys Eyr Pro Ser Gly Lys Lys Ile
10

Ala Leu Leu gée Thr Gly Leu Thr Ala Leu Ser
25

<210> 57

<211> 37

<212> PRT

<213> Streptococcus uberis

<400> 57
Met Lys Ile Ser Cys Cys His Ser Lys Ala phe
1 5 10

Leu Leu Cys Egu Ala val Thr Thr Phe Thr Ile
25

Ser Leu gga Gly val

<210> 58
<211> 32

Pagina

Lys

Gly

val

val

ser

GlIn

Thr

Leu

Thr Ile Phe Leu
15

Ala

Ser Leu Phe Leu

Asn Ala
30

Ala Ile Leu Ile
15

Gly

Leu Ala Glu Ser

Leu Leu Ser Ser

N



<212> PRT )
<213> Streptococcus uberis

<400> 58

Met Arg Phe Leu %ys Gly Lys
1

Ala val Met ggt Thr Leu val

<210> 59

<211> 28

<212> PRT

<213> Streptococcus uberis

<400> 59

Met Lys Lys Ile Phe GIn Arg
1 5
Leu Gly Ile ESU Leu val Ala

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

<400>

60

31

PRT

Streptococcus uberis

60

Met Lys Lys Lys Phe Leu Lys

1 5

Ser Ile Phe Pro Tyr Leu Ser
0

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

<400>

61

30

PRT _
Streptococcus uberis
61

Met Met Lys Ash Asn Lys Leu
1 5
Ile Leu Leu gge ITe Phe Cys

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

<400>

62

31

PRT

Streptococcus uberis

62

Met Arg Asn Arg Leu Thr Phe
1 5
Phe Leu Phe Leu Leu Ile Thr

<210> 63
<211> 25

PCT_Sequence_listing (3)

Lys

Ile

Lys

Leu

Ile

ser

Leu

Leu

Ser

Pro

val

Met
25

Trp

Ile
25

Met

Met
25

Ser

Phe
25

Tyr

Leu
25

Phe
10

Leu

Phe G1n

Phe
10

Lys

Ala Leu

Thr
10

Cys

Ala sSer

Phe
10

Leu

Tyr Tyr

Phe Ile

10

val

Pagina

Ala val Ile Gly Leu
15

Pro GIn Ala
30

Lys Asn

ITe val
15

Arg Thr ser

Gly

ITe Ile Ala Ile Cys

15

Thr val Tyr Ala

30

Phe Gln Leu val

15

Leu

Ala
30

Ile Lys

Phe Leu Thr
15

Gly 1le

Gln Ala
30

Asn Ser

16

)



<212>
<213>

<400>

PRT )
Streptococcus uberis

63

Met Leu Arg Lys Leu Leu Thr
1 5

Leu Leu val Egu val Thr ITe

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

<400>

64

36

PRT

Streptococcus uberis

64

?et Glu Phe Glu ésn Thr Lys

Leu Thr Ser Thr Leu Ala Leu

Thr val Asn Ala

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

<400>

35

65

27

PRT

Streptococcus uberis

65

qet Lys Lys Leu Leu Ala Cys
5

ITle Ser val §ge Ser Thr Glu

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

<400>

66

39

PRT

Streptococcus uberis

66

?et Pro val Ser Lys Phe Lys
5

Gly Leu Gly Phe Ile Gly Gly
20

Leu Pro His Pro Ser Ser Thr

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

<400>

35

67

38

PRT

Streptococcus uberis

67

PCT_Sequence_listing (3)

Ile

Phe

Ser

Leu

Met

Lys

His

Ala

val Gly Pro val Phe Leu Ala Leu
10 15

ser
25

Asn GIn Ile Lys Thr Thr Leu Ala
10 15

Gly Thr Gly val Gly Met Gly His
25 30

Leu Met val Phe Phe Leu Ser Pro

Ser Ile Ser
25

Phe Phe Lys Tyr Ile Met Ile val
10 15

Eeu Ala Phe Phe val Met Asnh Leu
30

?et Lys Lys Phe Arg Phe Glu Thr Ile His Leu val Met Met Gly Leu
5

10 15
Pagina 17
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PCT_Sequence_listing (3)

Ile Leu Phe ggy Leu Leu Ala Leu Cys val Arg Ile Met Gln

Ser Lys
25 30

Met Leu Ile Ile Leu Ala

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

<400>

68
33
PRT

Streptococcus uberis
68

Met Lys Thr Trp Lys Lys Thr Ile Leu ITe Thr Ser Leu Cys Leu Leu
1 5

Ile ser Gly ééa Ala Leu Ala Gly ;he Gly phe Ile Arg Gly Gly Trp
5

Ser

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

<400>
Met I
1

69
30
PRT

Streptococcus uberis
69

e Arg Lys g]u Asn Phe Lys Lys Arg Tyr Ile Ser Phe Gly Ile
10 5

Leu Gly Phe éga val Ala Leu Leu Ala Leu val Phe Ala Phe

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

<400>

30

70
29
PRT

Streptococcus uberis
70

Met val Lys Arg ésp Phe ITe Arg Asn Ile Ile Leu Ala Leu Leu Ala
1 10

Ile val

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

15

Ile ghe Ile Leu Leu Arg Ile Phe val Phe Ser
0 25

71
26
PRT
Streptococcus uberis

<400> 71

Met Lys
1

Phe Phe

val Ser val

Ser Phe Phe Asn Ser Arg Ile Trp Leu Gly Leu
5 10 15

Ala %8e val Leu Phe Leu Thr Ala

<210> 72

Pagina 18
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<211>
<212>
<213>

<400>

PCT_Sequence_listing (3)
37
PRT
Streptococcus uberis

72

Met Arg Arg Gln %ys Lys GIn Gln Lys L%s Ile Ile Pro Leu Phe Leu
1 1

Ile Leu Leu Pge Ser Thr Leu Leu Leu Phe Thr Gly Phe %eu Phe Lys
2 0

25

Lys Glu Leu Arg Ala
35

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

<400>

73

24

PRT

Streptococcus uberis

73

Met Phe Lys Lys gys Leu Met Leu Thr Géy Leu ITe Leu Phe Ser Gly
1 1

15

Met Thr val Ser Thr Ala ser Ala

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

<400>

74

36

PRT

Streptococcus uberis

74

Met Lys Pro Ser Asn Thr Glu Lys Leu Phe Leu Ile Leu Ser Leu Leu
1 5 10

Thr Leu Ile Eeu Ala Gly Ser phe ;yr Leu Phe Phe Ala Arg Ash His
0 5 30

ITe Gly Asn Ala
35

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

<400>

75

28

PRT

Streptococcus uberis

75

Met Lys Lys Ile g]n Lys Ile pPhe Ile Qéa Leu Ser Thr Met Ile Leu
1

15

Leu Leu Ser Asn ITe Phe Ser Thr Ile Ile Tyr Ala
25

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

<400>

76

26

PRT

Streptococcus uberis

76

Met Thr Lys val Arg Lys Ala Ile Ile Pro Ala Ala Gly Leu Gly Thr

Pagina 19

U



PCT_Sequence_listing (3)
1 5 10
Arg Phe Leu Pro Ala Thr Lys Ala Leu Ala

20 25

<210> 77
<211> 28
<212> PRT
<213> Streptococcus uberis
<400> 77

Met Lys Lys Lys Thr Leu val Met Met Gly Leu Ala G1y Leu val Ala
1 5 10

Gly Gly Gln Egu Tyr Gln Ala Lys %1a val Leu Ala
5

<210> 78
<211> 43

<212> PRT _
. <213> Streptococcus uberis
<400> 78

Met Lys Lys Phe Lys Pro Arg Lys Lys Ser Asp Ile Lys Arg Arg Ile
1 5 10

Ala Met Asn ng Phe Lys Lys Trp Thr Phe Phe Cys Leu Met Thr Leu
2 25

Leu Thr ggu Ile Phe Met Pro Lys Ala Ser Ala
40

<210> 79
<211> 43
<212> PRT

<213> Streptococcus uberis
<400> 79

‘ Met Leu Leu Arg Lys Ala Arg His Ser Leu Lys Arg Arg His Met Met
1 5

Leu Glu val Leu Leu Ile val ser ;hr Phe Phe Leu Phe Ile ITe pPhe
20 5

Ile Ser geu Leu ITe Gly Ile Lys Arg Arg Ser
5 40

<210> 80
<211> 23
<212> PRT

<213> Streptococcus uberis
<400> 80

Met Asn Thr Lys Lys Phe Thr Leu Ala Thr val Thr val Met Thr Ala
1 5 10 15

Leu Ala Cys E%r Ser Ser Ala

Pagina 20
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<210> 81
<211> 34
<212> PRT

<213> Streptococcus uberis
<400> 81

Met Phe Lys Thr Lys Lys Glu

1 5

Gly val Gly Ser val Leu Leu
20

Ser Ala

<210> 82

<211> 31

<212> PRT

<213> Streptococcus uberis

<400> 82

Met Ala Asn Tyr Lys Lys Ile
1 5
Ser Leu Ala Thr Phe Ser Ala

<210> 83

<211> 27

<212> PRT

<213> Streptococcus uberis

<400> 83

%et Lys Ser Lys %ys ser Tyr
Ala Ser Phe Trp Gln Ser Lys
20

<210> 84

<211> 39

<212> PRT

<213> Streptococcus uberis

<400> 84

Met Lys Lys Arg Lys Asn Lys
1 5
Lys Ser GIn Leu Ser val Ser

Ala Ala ggr Pro Ile Tyr Ala

<210> 85

<211> 31

<212> PRT

<213> Streptococcus uberis

<400> 85

PCT_Sequence_Tlisting (3)

Ile Phe Ser Ile Arg Lys Thr Ala Leu
10 15

Gly val Ile Leu Thr Thr GIn val Ala
25

Thr

Thr

val

Met

Trp

Leu

Ser

Gln
25

Leu

val
25

Arg

Ala
25

Leu Ser Leu Leu Thr Leu Leu
10 15

Tyr Ser Lys val gyr Ala
0

Leu Leu Ala Pro Phe val Leu
10

Ser Ala

Phe Phe Met Ile Lys Met Arg
10 15

Leu Phe Ala Leu Leu Thr Phe

Pagina 21
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PCT_Sequence_listing (3)
Met Tyr GIn val val Lys Arg Leu Leu Ala Ile Leu Ile Ser Gly Leu
1 5 1

Ala Ile Ile gge Leu Ser Pro val Leu Leu Ala val Ala gée Ala

<210> 86

<211> 33

<212> PRT

<213> Streptococcus uberis

<400> 86

Met Ala Ser Leu Leu Leu Ile Leu Leu Lys Lys Ala Lys Leu Leu Thr
1 5 10 15

Met Ile Gly Leu ITe Leu Ala Asn Ile Gly Leu Ala val Thr Leu Phe

20 25
Ala
<210> 87
<211> 38
<212> PRT
<213> Streptococcus uberis
<400> 87

qet Lys val Ile Lys Thr Tyr Lys Trp Trp val Leu Ser Ile igu Ser
5 10

Met val Leu Ile Leu Phe Ala Leu Phe Phe Pro Leu Pro Tyr Tyr Ile
25 30

Glu Met ggo Gly Gly Ala

<210> 88
<211> 24
<212> PRT

<213> Streptococcus uberis
<400> 88

Met Lys Lys Arg Ile Leu Ser Ala val Leu val Ser Gly val Thr Leu
1 5 10 15

Gly Thr Ala ;hr Thr val Asn Ala

<210> 89

<211> 28

<212> PRT

<213> Streptococcus uberis

<400> 89

Met Arg Arg Arg Ile Lys Pro Ile val val Leu val Phe Phe Leu Leu
1 5 10 15

Phe Ala Leu Eeu Leu Ile Ile Gly Lys Thr His Ser
25

Pagina 22



PCT_Sequence_listing (3)

<210> 90

<211> 25

<212> PRT

<213> Streptococcus uberis

<400> 90

Met Lys Lys Phe Tyr val Ile val Gly Thr Leu Leu Ser Ile Phe Ile
1 5 10 15

Leu Ser val Ser Leu Phe val Tyr Ser
25

20
<210> 91
<211> 20
<212> PRT
<213> Streptococcus uberis
<400> 91

Met Lys Lys Lys Thr Tyr Leu Phe val Ala Gly Ile Thr val Thr Cys
1 5 10

.Gly Thr Ala Leu

20
<210> 92
<211> 23
<212> PRT
<213> Streptococcus uberis
<400> 92

Met Ile Lys Lys Ile Leu Leu Phe Leu Ser Ile Phe Ala Leu Thr Ile
1 5 10

Ser Thr Ile Pro val Ile Ala

<210> 93
<211> 24
<212> PRT

<213> Streptococcus uberis
<400> 93

Met Lys Lys Thr Ile Leu Ser Thr Ile Ile val Gly Leu Phe Leu Trp
1 5 10 15

Thr Leu Ser Thr Leu val Leu Ala

<210> 94

<211> 22

<212> PRT

<213> Streptococcus uberis

<400> 94

Met Lys Lys Met Leu Leu Leu Cys Phe Ile Phe Leu Ile Leu Phe Pro
1 5 10

Ile Asn Phe VS1 Asn Ala
2

Padgina 23
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<210>
<211>
<212>
<213>

<400>

PCT_Sequence_listing (3)

95

35

PRT

Streptococcus uberis

95

Met Arg Leu GIn Met Met Thr Phe Leu Arg Lys Ile Asn Ser Thr Lys
1 10 1

5

val Leu Ile Phe Leu Cys val Ser Leu Phe Leu Gly Leu §81 val Thr
20

25

val ser Ala

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

<400>

35

96

23

PRT

Streptococcus uberis

96

Met Lys Arg Lys §1e Ser Leu Phe Leu Phe Leu Ala Ser Ile P?e Ala
1 1

10

Thr Thr Asn Ser val Phe Ala

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

<400>

97

29

PRT

Streptococcus uberis

97

?et Lys Ala Lys Arg Asp Gly Leu Ile Ige Gly Leu val Thr Gly val
5 1

15

val Ala Gly ;hr Leu Ser Tyr Leu Ser Leu Ser His Ser
0

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

<400>

25

98

28

PRT

Streptococcus uberis

98

%et Thr Lys Lys Glu Lys Ile Ile val Ile val Gly Pro Thr Ala val
5

10 15

Gly Lys Thr gga Leu Gly Ile Gln val Ala GIn Ala

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

<400>

1

25

99

24

PRT

Streptococcus uberis

99

Met Thr Asn Ile %ys Thr Ile Gly val val Gly Ala Gly Ala ggt Gly

10

Pagina 24



PCT_Sequence_listing (3)

Gly Gly Ile ééa Asn Leu Phe Ala

<210> 100

<211> 24

<212> PRT

<213> Streptococcus uberis

<400> 100
Met Thr Asn Ile Lys Thr Ile Gly val val Gly Ala Gly Ala %gt Gly
5 10

Gly Gly Ile Aéa Asn Leu Phe Ala
2

<210> 101

<211> 38

<212> PRT

<213> Streptococcus uberis

<400> 101

Met Arg Phe Leu Lys Gly Lys Lys val Phe Leu Ala val Ile Gly Leu
1 5 10 15

Ala val Met Met Thr Leu val Ile Met Phe GIn Pro GIln Ala Lys Asn
20 25 30

Lys Ser §§1 Ser Ala Glu

<210> 102

<211> 32

<212> PRT

<213> Streptococcus uberis

<400> 102

Met Arg Arg Leu Tyr Ser Phe Ile Ala Gly val Leu Gly Ile Ile Leu
1 5 10 15

Ile Leu Ala Ser Ser Thr phe Ile Lgu GIn Lys Lys Thr Ggy Ser Ala
2 3

<210> 103

<211> 29

<212> PRT

<213> Streptococcus uberis

<400> 103
Met Lys Lys Ile Phe GIn Arg Lys Trp Phe Lys Arg Thr Ser Ile val
1 5 10 15

Leu Gly Ile Egu Leu val Ala Leu £1e Ala Leu Gly Ser
5

<210> 104

<211> 42

<212> PRT

<213> Streptococcus uberis

<400> 104
Pagina 25



PCT_Sequence_listing (3)

Met Lys Ser Asn Asp Pro Leu Ala Leu Lgu Ala Lys Lys Arg égg Arg
1 5 1

Lys Thr Phe Leu Met Thr Ile val Phe Ser Leu Leu Ala ggr Leu Leu
25

Leu Phe Ala Leu Cys Phe Lys Leu Leu Ser
35 40

<210> 105

<211> 35

<212> PRT

<213> Streptococcus uberis

<400> 105
Met Leu Ser Tyr Arg val val Lys Arg Arg Leu Gly Met val &gs Lys
1 5 10

Gln val Ala Ile Ile Gly Met Gly val Ser Gly Leu Ala val Leu Leu
20 25 30

Ala Leu Ser

<210> 106

<211> 29

<212> PRT

<213> Streptococcus uberis

<400> 106

Met Arg Lys Lys Arg Thr Ile Asn Trp Trp Lys Trp Ser Phe igu Ile
5 10

Leu Leu Ala Egu Asn Leu Ala Phe ¥a1 Cys val Ile Ala
5

<210> 107

<211> 29

<212> PRT

<213> Streptococcus uberis

<400> 107

ﬁet Arg Arg Arg §1e Lys Pro ITe val val Leu val Phe Phe Leu Leu
15

Phe Ala Leu ESU Leu Ile Ile Gly Sys Thr His Ser Asp
5 .

<210> 108

<211> 33

<212> PRT

<213> Streptococcus uberis

<400> 108

Met Lys His Phe Phe Lys Glu Trp Gly Leu Phe Thr Leu val Ile Leu
1 5 10 15

Ile Phe Gly Ile Ser Arg Leu Phe Phe Trp GIn Pro val Lys Val Asp
20 25 30

Pagina 26



Gly

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

<220>
<221>
<222>

<400>

atg
Met

tta
Leu

cgt
Arg

ot
Arg

gat
Asp
65

gtc
val

gcc
Ala

act
Thr

att
Ile

caa
Gln
145

gtt
val

ctg
Leu

gtt
val

cgt
Arg

aca
Thr

act
Thr

tta
Leu

gac
Asp

gac
Asp
50

att
Ile

ttt
Phe

agt
Ser

&

tcg
ser
130

gac
Asp

acc
Thr

cgc
Arg

gtc
val

cgc
Arg
210

tca
Ser

109
1356
DNA

Streptococcus uberis

CDS
..

109

gag
Glu

tta
Leu

tat
Tyr
35

cta
Leu

gag
Glu

cga
Arg

att
Ile

caa
Gln
115

aaa
Lys

act
Thr

ttg
Leu

ttt
Phe

gtc
val
195

ctc
Leu

gtc
val

(1356)

aac
Asn

ctt
Leu
20

cga
Arg

atc
Ile

ctc
Leu

ttg
Leu

ttg
Leu
100

atc
Ile

gaa
Glu

cCccC
Pro

aat
Asn

gcc
Ala
180

cta
Leu

ttt
Phe

aaa
Lys

cta
Leu

att
Ile

aat
Asn

aat
Asn

att
Ile

acc
Thr
85

gcc
Ala

atg
Met

gaa
Glu

tat
TYyr

aga
Arg
165

ttg
Leu

cat
H1s

gtt
val

tcc
Ser

atc
Ile

ttt
Phe

gcc
Ala

&

gaa
Glu
70

cat
H1s

tac
Tyr

atg
Met

gcce
Ala

acc
Thr
150

cgc
Arg

aat
Asn

gac
ASp

tcg
Ser

tat
Tyr

Ty

gtt
val

aaa
Lys

cgt
Arg
55

ctt
Leu

gaa
Glu

atg
Met

att
Ile

ctt
Leu
135

tac
Tyr

gat
Asp

aga
Arg

act
Thr

aat
Asn
215

ttg
Leu

PCT_Sequence_listing (3)

aat
Asn

gct
Ala

att
Ile
40

tac
Tyr

tca
Ser

aat
Asn

agt
Ser

aac
Asn
120

tta
Leu

cgg
Arg

gag
Glu

aga
Arg

acc
Thr
200

gtt
val

gaa
Glu

tta
Leu

gca
Ala
25

att
Ile

acg
Thr

gag
Glu

ctt
Leu

gat
Asp
105

gaa
Glu

atg
Met

gaa
Glu

act
Thr

gaa
Glu
185

gaa
Glu

agt
Ser

gcc
Ala

tcg
Ser
10

tat
Tyr

cgg
Arg

gat
Asp

caa
Gln

gcc
Ala
90

3ty

acc
Thr

aat
Asn

ttg
Leu

ggt
ty
170
agt

Ser

cag
Gln

cac
H1s

ctg
Leu

tta
Leu

ttt
Phe

caa
Gln

gaa
Glu

ctc
Leu
75

cag
Gln

gtt
val

gcc
Ala

atc
Ile

gtt
val
155

gaa
Glu

ety

gaa
Glu

gaa
Glu

gat
Asp

Pagina

ttc
Phe

att
Ile

atg
Met

atc
Ile
60

aat
Asn

gaa
Glu

ttg
Leu

caa
Gln

acg
Thr
140

tcc
Ser

Tttt
Phe

ttc
Phe

aaa
Lys

tta
Leu
220

gag
Glu
27

gaa
Glu

tat
Tyr

agt
ser
45

aat
Asn

gat
Asp

dda
Lys

gca
Ala
aaa
Lys
125
gat
Asp

add
Lys

atc
Ile

att
Ile

gaa
Glu
205

aga
Arg

&y

ctt
Leu

tta
Leu
30

cat
His

gaa
Glu

tta
Leu

aat
Asn

aca
Thr
110

caa
Gln

ttg
Leu

aca
Thr

acc
Thr

tcg
ser
190

gaa
Glu

acg
Thr

gcc
Ala

tca
ser
15

gca
Ala

dda
Lys

adad
Lys

tcg
Ser

cgc
Arg
95

gac
Asp

ttg
Leu

tta
Leu

ccg
Pro

ctc
Leu
175

3ty

cgt
Arg

cca
Pro

tta
Leu

atc
Ile

gtt
val

atc
Ile

gct
Ala

gat
Asp
80

tta
Leu

cga
Arg

aat
Asn

3ty

att
Ile
160

agg
Arg

ctt
Leu

gag
Glu

ttg
Leu

daa
Lys

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720



225

gaa
Glu

cgg
Arg

dac
Asn

atg
Met

gtt
val
305

gtt
val

att
Ile

gtt
val

caa
Gln

ttt
Phe
385

tta
Leu

ata
Ile

ttg
Leu

gat
Asp

gat
Asp

atg
Met

caa
Gln

act
Thr
290

tca
Ser

tgg
Trp

tta
Leu

aag
Lys

&1y
370

tat
Tyr

sty

tgg
Trp

CcCa
Pro

gat
Asp
450

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

<400>

atc
Ile

atg
Met

gtc
val
275

tct
Ser

Sty

cta
Leu

aat
Asn

atg
Met
355

tta
Leu

cgg
Arg

ctt
Leu

gca
Ala
tat
Tyr
435
att
Ile

110
452
PRT

gca
Ala

cga
Arg
260

aca
Thr

ata
Ile

aad
Lys

Glu

aat
Asn
340

ddd
Lys

gga
Gly

gt
va

gcc
Ala

aaa
Lys
420

gaa
Glu

gac
Asp

cca
Pro
245

atg
Met

gct
Ala

cta
Leu

agc
ser

att
Ile
325

gct
Ala

aca
Thr

att
Ile

gat
Asp

att
Ile
405

agt
ser

adad
Lys

230

agt
ser

att
Ile

cta
Leu

aat
Asn

tat
Tyr
310

gac
Asp

atc
Ile

aca
Thr

CCa
Pro

ada
Lys
390

gct
Ala

gac
Asp

gat
Asp

ttc
Phe

tcg
Ser

gca
Ala

cgt
Arg
295

gaa
Glu

aat
Asn

adaa
Lys

gat
Asp

aag
LyS
375

gca
Ala

aadad
Lys

tat
Tyr

gtt
val

Streptococcus uberis

110

PCT_Sequence_listing (3)
235

atc
Ile

gac
Asp

gtt
val
280

Tttt
Phe

att
Ile

gat
Asp

tat
Tyr

agt
ser
360

aaa
Lys

cgc
Arg

gaa
Glu

oty

gtt
val
440

Met Thr Glu Asn Leu Ile Gly Asn
1 5

Leu Leu Leu Leu Ile Phe val Ala

Arg Asp Tyr Arg Asn Ala Lys Ile

dda
Lys

ttg
Leu
265

gaa
Glu

gat
Asp

ata
Ile

dda
Lys

tca
Ser
345
caa
Gln

gat
Asp

agt
ser

att
Ile

dda
Lys
425

gca
Ala

Leu
Ala
25

Ile

gtt tca
val Ser
250

tta aac
Leu Asn

atg acc
Met Thr

tta gt
Leu Va

cga gat
Arg Asp
315

atg aca
Met Thr
330

cct gat
Pro Asp

ttg att
Leu Ile

ctt cct
Leu Pro

cgt gca
Arg Ala
395

gta aaa
val Lys
410

g?c tcg
Gly ser

gga aca
G?y Thr

ser lLeu
10

Tyr Phe

Arg GIn
Pagina

cta gat gaa
Leu Asp Glu

ctg tct cgt
Leu Ser Arg
270

aat ttc aca
Asn Phe Thr
285

aga aac caa
Arg Asn Gln
300

tat cct att
Tyr Pro Ile

caa gtc att
Gln val Ile

Ay &y 0
350

atc tct att
Ile Ser Ile
365

ttg att ttt
Leu Ile Phe
380

caa g?t gga
Gln Gly Gly

caa cat aat
Gln His Asn

acc ttt aca
Thr Phe Thr
430

gat gat gaa

Asp Asp Glu
445

Phe Glu Leu

Ile Tyr Leu
30

Met Ser His
28

acc
Thr
255

att
Ile

gcc
Ala

aat
Asn

act
Thr

gaa
Glu
335
att
Ile

tcg
Ser

gac
Asp

aca
Thr

&ty
415

att
Ile

tgg
Trp

ser
15

Ala

Lys

240
aat
Asn

gat
Asp

ttt
Phe

aca
Thr

tct
ser
320
aac
Asn

cgt
Arg

gat
Asp

cga
Arg

ggt
Gly
400
ttt
Phe

gta
val

gag
Glu

Ile
val

Ile

768
816
é64
912
960
1008
1056
1104
1%52

1200



Arg

Asp

65

val

Ala

Thr

Ile

Gln

145

val

Leu

val

Arg

Thr

225

Glu

Arg

Asn

Met

val

305

val

Asp

50

Ile

Phe

Ser

Gly

Ser

130

Asp

Thr

Arg

val

Arg

210

Ser

Asp

Met

Gln

Thr

290

Ser

Trp

35

Leu

Glu

Arg

Ile

Gln

115

Lys

Thr

Leu

Phe

val

195

Leu

val

Ile

Met

val

275

Ser

Gly

Leu

Ile

Leu

Leu

Leu

100

Ile

Glu

Pro

Asn

Ala

180

Leu

Phe

Lys

Ala

Arg

Thr

Ile

Lys

Glu

Asn

Ile

Thr

85

Ala

Met

Glu

Tyr

Arg

Leu

His

val

Ser

Pro

245

Met

Ala

Leu

Ser

Ile
325

Gly
Glu
70
His
Tyr
Met
Ala
Thr
150
Arg
ASn
Asp
Ser
Tyr
230
Ser
Ile
Leu
Asn
Tyr

310

Asp

Arg

55

Leu

Glu

Met

Ile

Leu

135

Tyr

Asp

Arg

Thr

Asn

215

Leu

Phe

Ser

Ala

Arg

Glu

Asn

40

Tyr Thr Asp Glu

sSer

Asn

ser

Asn

120

Leu

Arg

Glu

Arg

Thr

200

val

Glu

Ile

Asp

val

280

Phe

Ile

Asp

Glu

Leu

105

Glu

Met

Glu

Thr

Glu

185

Glu

ser

Ala

Lys

Leu

265

Glu

Asp

Ile

Lys

Gln

Ala

90

Gly

Thr

Asn

Leu

Gly

Ser

Gln

His

Leu

val

250

Leu

Met

Leu

Arg

Met
330

Leu

75

Gln

val

Ala

Ile

val

155

Glu

Gly

Glu

Glu

Asp

235

ser

Asn

Thr

val

Asp

315

Thr

Pagina

PCT_Sequence_listing (3)
45

Ile Asn Glu
60

Asn

Glu

Leu

Gln

Thr

140

ser

Phe

Phe

Lys

Leu

220

Glu

Leu

Leu

Asn

Arg

Tyr

Gln

29

Asp

Lys

Ala

Lys

Ile

Ile

Glu

205

Arg

Gly

ASp

Ser

Phe

285

Asn

Pro

val

Leu

Asn

Thr

110

Gln

Leu

Thr

Thr

Ser

190

Glu

Thr

Ala

Glu

Arg

Thr

Gln

Ile

Ile

Lys

Ser

Arg

95

Asp

Leu

Leu

Pro

Leu

175

Gly

Arg

Pro

Leu

Thr

255

Ile

Ala

Asnh

Thr

Glu
335

Ala

Asp

80

Leu

Arg

Asn

Gly

Ile

160

Arg

Leu

Glu

Leu

Lys

Asn

Asp

Phe

Thr

Ser

320

Asn



Ile

val

Gln

Phe

385

Leu

Ile

Leu

ASp

Leu

Lys

Gly

Tyr

Gly

Trp

Pro

Asp
450

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

<220>
<221>
<222>

<400>
atg aaa ttc
%et Lys Phe

ctc
Leu

ctg
Leu

act
Thr

ttg
l.eu
65

gat
Asp

atc
Ile

tct
ser

tta
Leu

Ty

tgg
Trp
50

aat
Asn

act
Thr

CCa
Pro

cat
H1s

Asn

Met

355

Leu

Arg

Leu

Ala

Tyr

435

Ile

111
1086
DNA

Asn

340

Lys

Gly

val

Ala

Lys

Glu

AsSp

Ala

Thr

Ile

Asp

Ile

405

Ser

Lys

Ile
Thr
Pro

Lys
3

A1a'

Asp

Asp

Lys

Asp

Lys

Tyr

val

Streptococcus uberis

CDS
D..

111

aca
Thr

gat
Asp
35

oty

caa
Gln

tgg
Trp

gca
Ala

ctt
Leu
115

(1086)

ata
Ile

atc
Ile
20

gac
Asp

atg
Met

gta
val

&ty

gta
val
100

gcc
Ala

ddad
Lys
5

agt
Ser

tat
Tyr

tac
Tyr

aat
Asn

cat
His
85

3ty

tat
Tyr

atc
Ile

tta
Leu

ccc
Pro

cga
Arg

999
gy
70

att
Ile

gcc
Ala

ety

tta
Leu

cat
His

att
Ile

agg
Arg
55

ctt
Leu

gct
Ala

gtt
val

cat
H1s

PCT_Sequence_listin

3

Tyr Ser Pro Asp Gly Gly Lys
350

ser
360

Lys

Arg

Glu

Gly

val
440

tta
Leu

gct
Ala

gca
Ala
40

caa
Gln

tca
Ser

aga
Arg

gcc
Ala

gtc
val
120

345

Gln

Asp

Ser

Ile

tct
Ser

tta
Leu
25

tgg
Trp

tgc
Cys

atc
Ile

cga
Arg

tgg
Trp
105

tcc
Ser

Leu Ile
Leu Pro

Arg Ala
395

val Lys
410

Gly Ser

Gly Thr

caa atc
Gln Ile
10

gag aca
Glu Thr

aaa tcc
Lys Ser

acc tca
Thr ser

cct tct
Pro Ser

75
atg 9?9
Met Gly
90

ttt gat
Phe Asp

tgg gtt
Trp val

Pagina

Ile

Leu
380

Gln
Gln
Thr

Asp

gtc
val

gtc
val

a

ttt
Phe
60

&

tat
Tyr

aaa
Lys

gcg
Ala

ser
365

Ile
Gly
His

Phe

agt
ser

aat
Asn

tag
Trp
45

gtt
val

tta
Leu

cct
Pro

Ty

gag
Glu
125

Ile
Phe
Gly
Asn

Thr
430

Glu

cta
Leu

gca
Ala
30

&

gct
Ala

ty

gtt
val

ata
Ile
110

gtt
val

Ile

Ser

ASp

Thr

Trp

Tttt
Phe
15

gct
Ala

aca
Thr

ttt
Phe

aat
Asn

aat
Asn
95

aat
Asn

aat
Asn

Arg
Asp
Arg
Gly
Phe
val

Glu

ttg
Leu

gta
val

gac
Asp

aga
Arg

gct
Ala
80

gat
Asp

oty

¥

48

96

144

192

240

288

336

384



aat
ASn

gaa
Glu
145

att
Ile

atg
Met

acc
Thr

att
Ile

att
Ile
225

aga
Arg

cag
GIn

caa
Gln

oty

gaa
Glu
305

3ty

aag
Lys

gta
val

cta
Leu
130

caa
Gln

cat
His

caa
Gln

gaa
Glu

gcc
Ala
210

gct
Ala

cgc
Arg

gag
Glu

gtc
val

Q?a
Gly
290
agc

ser

gat
Asp

gaa
Glu

tca
Ser

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

<400>

gtt
val

tat
Tyr

ttc
Phe

agc
ser

cag
Gln
195

ttt
Phe

gat
Asp

tac
Tyr

gac
Asp

act
Thr
275

gag
Glu

daac
Asn

ttc
Phe

aca
Thr

atg
Met
355

112
362
PRT
Streptococcus uberis

112

acc
Thr

cat
His

aaa
Lys

ccg
Pro
180
atg
Met

tac
Tyr

&

atc
Ile

ttt
Phe
260

caa
Gln

cct
Pro

aga
Arg

ttt
Phe
aaa
Lys
340
aacC
Asn

tta
Leu

aga
Arg

gaa
Glu

aga
Arg

. 150

gat
Asp
165

aga
Arg

ccc
Pro

cag
GlIn

tat
Tyr

cca
Pro
245

gcc
Ala

att
Ile

&

gac
Asp

atc
Ile
325

&

aag
Lys

gtc
val

tca
Ser

ata
Ile

gcce
Ala

caa
Gln
230

att
Ile

cca
Pro

cat
His

cct
Pro

dgga
oty
310
att
Ile

ctc
Leu

gtt
val

gaa
Glu
135
gtc
val

gat
Asp

aca
Thr

adad
Lys

oty
215

tgg
Trp

gct
Ala

&y

My

cta
Leu
295

caa
Gln

cca
Pro

ctt
Leu

cag
Gln

get Lys Phe Ile Eys Ile Leu

Leu Leu Thr Ige Ser Leu His
2

PCT_Sequence_listing (3)

tat
Tyr

att
Ile

act
Thr

att
Ile

gct
Ala
200

caa
Gln

cta
Leu

aag
Lys

gac
Asp

agc
ser
280

aat
Asn

caa
GlIn

Ty

att
Ile

aaa
Lys
360

Leu

Ala

aat
Asn

aac
Asn

sty

cca
Pro
185

cag
Gln

atg
Met

tca
ser

gta
val

caa
GlIn
265

ctg
Leu

tgg
Trp

agt
Ser

aac
Asn

caa
Gln
345

tct
Ser

Ser

Leu
25

ttt
Phe

agt
Ser

agt
ser
170

aac
Asn

cct
Pro

gtt
val

tac
Tyr

act
Thr
250

gtt
val

ctt
Leu

tta
Leu

oty

tac
Tyr
330

ata
Ile

aca
Thr

gat gcc
Asp Ala
140

cat caa
His Gln
155

att ccc
Ile Pro

caa ggg
Gln G?y

att gcc
Ile Ala

cac tat
His Tyr
220

att gcc
Ile Ala
235

tct aag
ser Lys

act ttt
Thr Phe

tct agt
ser ser

gat cca
Asp Pro
300

gat caa
Asp Gln
315

aaa gtt
Lys val

gga aac
Gly Asn

ety

gtc
val

atc
Ile

agt
ser

aat
Asn
205

gat
Asp

tat
Tyr

gaa
Glu

tct
Ser

aag
Lys
285

ggt
Gly

ata
Ile

tta
Leu

cga
Arg

caa
Gln

agt
ser

tct
Ser

tat
Tyr
190

agc
Ser

dda
Lys

tct
Ser

agt
ser

&y
270

gac
Asp

cct
Pro

ctc
Leu

cag
Gln

caa
Gln
350

ggt
Gly

ggt
Gly

tct
Ser
175

C@t
H1s

caa
Gln

acc
Thr

oty

tca
Ser
255

gtt
val

tta
Leu

gtc
val

tac
Tyr

att
Ile
335

act
Thr

cct
Pro

Tttt
Phe
160

cct
Pro

ttt
Phe

gca
Ala

gta
val

caa
Gln
240

aaa
Lys

tac
Tyr

gct
Ala

ctt
Leu

ccc
Pro
320

cac
His

tgg
Trp

Gln ITe val Ser Leu Phe Leu

10

15

Glu Thr val Asn ééa Ala val

Pagina 31

432

480

528

576

624



Leu

Thr

Leu

65

Asp

Ile

ser

Asn

Glu

145

Ile

Met

Thr

Ile

Ile

225

Arg

Gln

Gln

Gly

Glu

305

Gly

Gly

Trp

50

Asn

Thr

Pro

His

Leu

130

Gln

His

GlIn

Glu

Ala

210

Ala

Arg

Glu

val

Gly

Ser

Asp

Asp

35

Gly

Gln

Trp

Ala

Leu

115

val

Tyr

Phe

ser

Gln

195

Phe

Asp

Tyr

ASp

Thr

275

Glu

AsSn

Phe

Asp

Met

val

Gly

val

100

Ala

Thr

His

Lys

Pro

180

Met

Tyr

Gly

Ile

Phe

260

Gln

Pro

Arg

Phe

Tyr

Tyr

Asn

His

85

Gly

Tyr

Leu

Arg

Arg

Pro

GIn

Tyr

Pro

245

Ala

Ile

Gly

Asp

Ile
325

Pro

Arg

Gly

70

Ile

Ala

Gly

Glu

Ser

Ile

Ala

Gln

230

Ile

Pro

His

Pro

Gly

Ile

Ile

Arg

55

Leu

Ala

val

His

Glu

135

val

Asp

Thr

Lys

Gly

Trp

Ala

Gly

Gly

Leu

295

Glin

Pro

PCT_Sequence_listing (3)

Ala Trp Lys Ser Gly Trp Gly
40 45

Gln

Ser

Arg

Ala

val

120

Tyr

Ile

Thr

Ile

Ala

200

Gln

Leu

Lys

ASp

ser

280

Asn

Gln

Gly

cys

Ile

Arg

Asn

Asn

Gly

Pro

185

Gln

Met

Ser

val

GIn

265

Leu

Trp

Ser

Asn

Thr

Pro

Met

90

Phe

Trp

Phe

ser

Ser

170

Asn

Pro

val

Tyr

Thr

250

val

Leu

Leu

Gly

Tyr
330

ser

Ser

75

Gly

Asp

val

Asp

His

155

Ile

Gln

Ile

His

Ile

235

ser

Thr

Ser

Asp

Asp

315

Lys

Pagina

Phe val Ala
60

Gly

Tyr

Lys

Ala

Ala

140

Gln

Pro

Gly

Ala

Tyr

220

Ala

Lys

Phe

Ser

Pro

300

Gln

val

32

Leu

Pro

Gly

Glu

125

Gly

val

Ile

Ser

Asn

205

Asp

Tyr

Glu

Ser

Lys

Gly

Ile

Leu

Gly

val

Ile

110

val

GIn

Ser

Ser

Tyr

190

Ser

Lys

Ser

Ser

Asp

Pro

Leu

Gln

Thr

Phe

Asn

Asn

95

Asn

Asn

Gly

Gly

Ser

175

His

GlIn

Thr

Gly

Ser

255

val

Leu

val

Tyr

Ile
335

Asp

Arg

Ala

80

Asp

Gly

Gly

Pro

Phe

160

Pro

Phe

Ala

val

Gln

240

Lys

Tyr

Ala

Leu

Pro

320

His

Ve



Lys Glu Thr 5%8 Gly Leu Leu ITe Gln Ile Gly Asn Arg g]n Thr Trp
50

val Ser Met Asn Lys val Gln g%s Ser Thr
0

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

<220>
<221>
<222>

<400>

atg
Met
1

aaa
Lys

ttc
Phe

gt
va

tgt
Cys
65

aca
Thr

cat
His

&

ttg
Leu

cat
His
145

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

<400>

act
Thr

gcc
Ala

acc
Thr

gaa
Glu
50

caa
GlIn

gca
Ala

att
Ile

agt
Ser

aca
Thr
130

355

113
435
DNA

Streptococcus uberis

CDS
.

113
att
Ile

ttc
Phe

att
Ile
35

aga
Arg

aaa
Lys

cat
His

cga
Arg

cat
His
115

tac
Tyr

114
145
PRT

Streptococcus uberis
114

(435)

atc
Ile

acc
Thr
20

ctg
Leu

gaa
Glu

atg
Met

cgt
Arg

ttg
Leu
100

tcc
Ser

cag
GlIn

aaa
Lys
5

ctt
Leu

ttg
Leu

ttg
Leu

agt
Ser

atc
Ile
85

tta
Leu

tta
Leu

cta
Leu

aac
Asn

gcg
Ala

cta
Leu

ttt
Phe

gtt
val
70

adaad
Lys

aat
Asn

gca
Ala

aat
Asn

atc
Ile

gag
Glu

agt
Ser

ttc
Phe
55

tta
Leu

tat
Tyr

caa
Gln

aaa
Lys

cta
Leu
135

PCT_Sequence_listing (3)

ctg
Leu

agt
ser

agc
Ser
40

att
Ile

ddd
Lys

&
3ty

att
Ile
120

Sty

345

gtg aaa
val Lys
10

ctc ctg
Leu Leu
25

tct ctg
Ser Leu

tcc ttt
Ser Phe

caa gaa
GIn Glu

cag cgt
Gln Arg
90

act atc
Thr Il1e
105

gag tgg
Glu Trp

agt g?a
Ser Gly

ata
Ile

tgt
cys

gcg
Ala

gaa
Glu

gaa
Glu
75

gaa
Glu

cct
Pro

caa
Gln

aat
Asn

agc
ser

ctg
Leu

&y

cat
His
60

agt
Ser

tta
Leu

ttt
Phe

aca
Thr

tat
Tyr
140

tgt
Cys

gca
Ala

gtt
val
45

ttt
Phe

gct
Ala

gt
va

aac
Asn

cca
Pro
125

caa
Gln

tgc
Cys

gt
va
30

tat
Tyr

tat
Tyr

ttg
Leu

att
Ile

aaa
Lys
110

adg
Arg

aaa
Lys

cat
H1s
15

acg
Thr

gaa
Glu

cgt
Arg

cac
His

cca
Pro
95

aca
Thr

gag
Glu

cga
Arg

agt
Ser

acc
Thr

agt
Ser

cat
His

ttt
Phe
80

gat
Asp

&

adad
Lys

aga
Arg

?et Thr Ile Ile %ys Asn Ile Leu val Lys Ile Ser Cys Cys His Ser
10 15

Lys Ala Phe Thr Leu Ala Glu Ser Leu Leu Cys Leu Ala val Thr Thr
20 25

Pagina 33

30

144

192 i

240

288

336

384

432

435



Leu

Glu

Met

Arg

Leu

100

Ser

Leu

Leu

ser

Ile

85

Leu

Leu

Leu

Leu

Phe

val

70

Lys

Asn

Ala

Asn

sSer

Phe

55

Leu

Tyr

Gln

Lys

Leu
135

Streptococcus uberis

(52)..(3861)

Phe Thr Ile
35

val Glu Arg

50

Cys GIn Lys

65

Thr Ala His

His Ile Arg

Gly Ser His
115

Leu Thr Tyr

130

His

145

<210> 115

<211> 3861

<212> DNA

<213>

<220>

<221> ¢DS

<222>

<400> 115

PCT_Sequence_listing (3)

40

Ile

Lys

Gly

Gly

Ile

120

Gly

Ser

Gln

Gln

Thr

105

Glu

Ser

Phe Glu

Glu Glu
75

Arg Glu
90
Ile Pro

Trp Gln

Gly Asn

atgatcaatc taaaggtaaa tactgtccct attcaaaagg

caa
Gln

tgg
Trp

gaa
Glu
35

gag
Glu

aag
Lys

caa
GlIn

caa
Gln

gaa
Glu

att
Ile
20

gct
Ala

act
Thr

act
Thr

caa
Gln

gag
Glu

aag
Lys
5

tat
Tyr

act
Thr

tta
Leu

act
Thr

daa
Lys
85

acg
Thr

aaa
Lys

ty

tca
Ser

aat
Asn

gaa
Glu
70

gtt
val

gtc
val

tgt
cys

tgt
Cys

gtc
val

tca
Ser
55

ata
Ile

gtt
val

ata
Ile

gtt
val

ety

gct
Ala
40

gat
Asp

gca
Ala

gag
Glu

aat
Asn

aat
Asn

att
Ile
25

gct
Ala

gta
val

aca
Thr

gag
Glu

atg
Met

tgg
Trp
10

tta
Leu

gag
Glu

aca
Thr

cca
Pro

gta
val
90

cct
Pro

Tttt
Phe

att
Ile

act
Thr

agt
Ser

gtt
val
75

act
Thr

gt
Va

atg cgc
Met Arg

tgt g?c
cys Gly

att cca
Ile Pro
45

aag aca
Lys Thr
60

tca gaa
Ser Glu

caa gaa
Gln Glu

tta act
Leu Thr

Pagina

His

60

ser

Leu

Phe

Thr

Tyr
140

agaaaggaat t atg aag
Met Lys

aag
Lys

ttg
Leu
30

aca
Thr

tct
Ser

ata
Ile

gtt
val

caa
Gln

34

Phe
Ala
val
Asn

Pro
125

GIn

cgg
Arg
15

gtt
val

aca
Thr

caa
Gln

gtt
val

agc
ser
95

oty

Tyr
Leu
Ile

Lys
110

Arg

Lys

3ty

ttc
Phe

gca
Ala

gaa
Glu

atg
Met
80

gta
val

gta
val

Arg
His

Pro
95

Thr
Glu

Arg

1

aaa
Lys

aty

aca
Thr

aca
Thr
65

cca
Pro

caa
Gln

aat
Asn

Ser Ser Leu Ala Gly val Tyr Glu Ser
45

His

Phe
80

AsSp

Gly

Lys

Arg

caa
Gln

gtt
val

gtt
val
50

cag
Gln

tct
Ser

aat
Asn

ata
Ile

)
93

57
105
153 '
201
249 %
297

345

393



gca
Ala
115

aat
Asn

acc
Thr

gat
ASp

tat
Tyr

act
Thr
195

acc
Thr

ctc
Leu

tta
Leu

gcc
Ala

tgg
Trp
275

tac
Tyr

ggt
Gly

acc
Thr

gt
va

ttt
Phe
355

acg
Thr

gt
va

gta

100
&

gtt
val

gaa
Glu

ttg
Leu

agt
ser
180

&

aat
Asn

tgg
Trp

agt
Ser
260

att
Ile

act
Thr

cat
His

ttc
Phe

acg
Thr
340

tca
Ser

gt
va

act
Thr

act

cca
Pro

caa
Gln

ttg
Leu

aat
Asn
165

aac
Asn

gaa
Glu

gca
Ala

ggt
Gly

cgt
Arg
245

ccg
Pro

tca
Ser

ata
Ile

Tttt
Phe

tac
Tyr
325

gta
val

gag
Glu

gac
Asp

gat
Asp

gtt

aat
Asn

cct
Pro

act
Thr
150
tat
Tyr

gct
Ala

aac
Asn

gct
Ala
tat
Tyr
230
tgg
Trp

gac
Asp

tac
Tyr

caa
GIn

ggt
&ty
310
cgt
Arg

acg
Thr

agt
Ser

ttg
Leu

gct
Ala
390

gga

gaa
Glu

att
Ile
135

aag
Lys

gat
Asp

gtt
val

Tttt
Phe

tca
ser
215

gtt
val

gct
Ala

aat
Asn

tac
Tyr

cgt
Arg
295

ctt
Leu

gaa
Glu

tca
Ser

tca
Ser

agc
ser
375

cat
His

CcCa

acg
Thr
120

gat
ASp

aaa
Lys

ccCa
Pro

gga
Gly

atc
Ile
200

ctc
Leu

gtt
val

gaa
Glu

aaa
Lys

att
Ile
280

gat
Asp

ttg
Leu

ttg
Leu

aaa
Lys

gtt
val
360

ttt
Phe

&y

aat

105

gct
Ala

aga
Arg

gct
Ala

aat
Asn

dda
LysS
185

ttc
Phe

gtt
val

aat
Asn

gca
Ala

tat
Tyr
265

aat
Asn

gac
Asp

aac
Asn

aca
Thr

aac
Asn
345

tat
Tyr

gat
Asp

aaa
Lys

tat

PCT_Sequence_listing (3)
110

ata
Ile

gtt
val

gaa
Glu

gtt
val
170

&ty

caa
Gln

ttc
Phe

ctt
Leu

aat
Asn
250

ttc
Phe

ggt
Gly

ctt
Leu

tgg
Trp

aat
Asn
330

&y

att
Ile

gct
Ala

gtt
val

ctc

tta
Leu

gag
Glu

agt
ser
155

tgg
Trp

gac
Asp

aca
Thr

cgt
Arg

gat
ASp
235

tta
Leu

tta
Leu

att
Ile

&

aat
Asn
315

gaa
Glu

cca
Pro

caa
Gln

aat
Asn

tat
Tyr
395

acg

acg
Thr

aaa
Lys
140

agc
ser

gaa
Glu

aat
Asn

gac
Asp

tca
Ser
220

ety

att
Ile

aaa
Lys

ttg
Leu

caa
GIn
300

ggt
Gly

gag
Glu

gtt
val

tat
Tyr

aat
Asn
380

tca
ser

gtg

Pagina

gat
Asp
125

atg
Met

tat
Tyr

gtt
val

tte
Phe

gta
val
205

dac
Asn

aat
Asn

aat
Asn

gta
val

att
Ile
285

aca
Thr

gaa
Glu

tta
Leu

gaa
Glu

gta
val
365

tca
ser

aat
Asn

aca

tcg
ser

gaa
Glu

aat
Asn

cgt
Arg

cta
Leu
190
acc
Thr

aat
Asn

tca
Ser

gac
Asp

gt
Va
270

gca
Ala

aca
Thr

atg
Met

cct
Pro

cct
Pro
350

tca
Ser

gat
Asp

cca
Pro

agt
35

att
Ile

aca
Thr

aca
Thr

gaa
Glu
175

ttt
Phe

ttt
Phe

gat
Asp

cac
His

aaa
Lys
255

gcg
Ala

aac
Asn

tat
Tyr

gtc
val

ctt
Leu
335

aaa
Lys

aac
Asn

gca
Ala

agc
ser

act

gtc
val

tcc
Ser

aat
Asn
160

gat
Asp

tca
Ser

ctt
Leu

cct
Pro

aaa
Lys
240

gaa
Glu

act
Thr

ttg
Leu

att
Ile

ttc
Phe
320

ctt
Leu

3ty

gat
Asp

cta
Leu

gca
Ala
400

tac

caa
Gln

ttt
Phe
145

ctt
Leu

&

gca
Ala

caa
GlIn

gaa
Glu
225

gca
Ala

att
Ile

aac
Asn

agc
Ser
aaa
Lys
305
caa

Gln

aat
Asn

caa
GlIn

gcc
Ala

ata
Ile
385

att
Ile

aca

aac
Asn
130

tct
Ser

caa
GlIn

ttg
Leu

tca
Ser

aat
Asn
210

aat
Asn

agg
Arg

cta
Leu

STy

gac
Asp
290

gat
Asp

aat
Asn

gat
Asp

Tttt
Phe

tca
Ser
370

aca
Thr

cct
Pro

aca

44#
489
537
633
681

729

6\



val

aca
Thr

cgt
Arg
435

cat
His

tac
Tyr

aaa
Lys

cat
His

atg
Met
515

Tttt
Phe

Glu

tgg
Trp

caa
Gln

tgg
Trp

395

gat
Asp

gaa
Glu

tgg
Trp

caa
GIn

aca
Thr
675

tac
Tyr

Thr

gat
Asp
420

caa
Gln

tac
Tyr

tat
Tyr

tgg
Trp

tgg
Trp

500

ttc
Phe

gat
Asp

oty

caa
Gln

act
Thr
580

ttt
Phe

ctt
Leu

tgt
Cys

gtt
val

gct
Ala
660

gat
Asp

tat
Tyr

val
405

ety

cca
Pro

tct
Ser

aat
Asn

a1y
485

gaa
Glu

tca
Ser

agt
Ser

caa
Gln

dda
Lys
565

cgt
Arg

atg
Met

aaa
Lys

cca
Pro

ctt
Leu
645

gac
Asp

agt
ser

gta
val

Gly

tac
Tyr

cag
Gln

gtt
val

oy
470

CCa
Pro

gac
Asp

ggc
Gly

gaa
Glu

cgc
Arg
550

gt
va

gat
Asp

gta
val

aat
Asn

gat
Asp
630

tct
Ser

3ty

atc
Ile

caa
Gln

Pro

gta
val

tca
Ser

aaa
Lys
455

gtt
val

atg
Met

caa
GlIn

tgt
Cys

aat
Asn
535

att
Ile

gat
Asp

ttt
Phe

att
Ile

tgg
Trp
615

ctt
Leu

cgc
Arg

aat
Asn

atg
Met

gat
Asp
695

Asn

atc
Ile

gtt
val
440

gat
Asp

tat
TYyr

cat
His

cca
Pro

ata
Ile
520

&y

aaa
Lys

gaa
Glu

cgt
Arg

gca
Ala
600

act
Thr

tac
Tyr

&y

tgg
Trp

aat
Asn
680

ttt
Phe

Tyr

ccc
Pro
425

tat
Tyr

2ty

cat
H1s

gele
Trp

att
Ile
505

gt
va

&ty

ctt
Leu

att
Ile

gac
Asp
585

ty

gt
va

cca
Pro

&y

aaa
Lys
665

Tttt
Phe

&y

PCT_Sequence_listin

Leu
410

tca
Ser

tat
Tyr

tgg
Trp

atg
Met

gca
Ala
490

gct
Ala

gca
Ala

tta
Leu

gca
Ala

gta
val
570

Ccct
Pro

3ty

gaa
Glu

gtc
val

cgt
Arg
650

ttc
Phe

&

acc
Thr

Thr

aca
Thr

aat
Asn

gca
Ala

Tttt
Phe
475

cat
His

ttt
Phe

gat
Asp

gta
val

tat
Tyr
555

gcg
Ala

aaa
Lys

CcCa
Pro

tca
Ser

ttg
Leu
635

tat
Tyr

ata
Ile

aaa
Lys

dda
Lys

val

tac
Tyr

gaa
Glu

aat
Ash
460

tac
Tyr

gca
Ala

tat
Tyr

gtt
val

gct
Ala
540

agt
ser

gat
Asp

gtt
val

cta
Leu

acg
Thr
620

gcg
Ala

tac
Tyr

cca
Pro

gat
Asp

gct
Ala
700

(3)

Thr ser Thr Tyr

cgt
Arg

aacC
Asn
445

gat
Asp

caa
Gln

aca
Thr

cca
Pro

aat
Asn
525

ctc
Leu

act
Thr

tgg
Trp

ttc
Phe

cgt
Ar

605
tat

Tyr

gaa
Glu

ada
Lys

gat
Asp

tca
ser
685

aat
Asn

Pagina

att
Ile
430

ttc
Phe

cct
Pro

ttc
Phe

agt
Ser

gac
Asp
510
aat
Asnh

att
Ile

gat
Asp

act
Thr
cgt
Ar

590

ctt

g Leu

cca
Pro

gat
Asp

gtt
val

gct
Ala
670

tat
Tyr

cca
Pro

415

aat
Asn

cgt
Arg

aat
Asn

tac
Tyr

act
Thr
495

tat
Tyr

tct
Ser

acg
Thr

gaa
Glu

aca
Thr
575

tgg

g Trp

tat
Tyr

gat
Asp

cag
Gln

&y
655

aat
Asn

gct
Ala

act
Thr

gtt
val

gat
Asp

sty

gat
Asp
480

gat
Asp

aat
Asn

agt
ser

att
Ile

o
560

gac
Asp

gaa
Glu

tca
Ser

ctt
Leu

aca
Thr
640

gat
Asp

tac
Tyr

gcg
Ala

att
Ile

Thr

cac
His

caa
GlIn

tta
Leu
465

gat
Asp

ttg
Leu

gga
Gly

gga
Gly

aac
Asn
545

aaa
Lys

CcCa
Pro

aat
Asn

tca
Ser

cat
His
625

gt
va

tta
Leu

caa
GlIn

atg
Met

cca
Pro
705

Thr

cag
Arg

tat
Tyr
450

gtt
val

aca
Thr

att
Ile

acg
Thr

ctt
Leu
530

3ty

acc
Thr

cta
Leu

aaa
Lys

gat
Asp
610

aca
Thr

aaa
Lys

caa
Gln

gaa
Glu

aca
Thr
690

aag
Lys

1353
1401
1449
1497
j1545
1593
11641
1689
1737
#785
?833

1881
1929
&977
?OZS
?073

%121

2169



att
Ile

gta
val

tta
Leu

aca
Thr
755

gaa
Glu

ttt
Phe

aaa
Lys

act
Thr

agt
Ser
835

cag
Gln

gtt
val

oty

ctc
Leu

aag
Lys
915

att
Ile

acc
Thr

tgg
Trp

cag
GlIn

cag
Gln
995

att
Ile

gct
Ala

gaa
Glu
740

ccg
Pro

tac
Tyr

tct
Ser

aca
Thr

aag
Lys
820

caa
Gln

gct
Ala

gat
Asp

gct
Ala

att
Ile
900

agc
Ser

cCa
Pro

gta
val

aat
Asn

gtt
val
980

tca
Ser

gaa
Glu

gat
Asp
725

ctt
Leu

gtt
val

add
Lys

sty

aca
Thr
805

gtt
val

tca
Ser

gta
val

cgt
Arg

aac
Asn
885

gat
Asp

atc
Ile

gct
Ala

aaa
Lys

att
Ile
965

ttt
Phe

caa
Gln

ttg
Leu
710

cgc
Arg

&y

gaa
Glu

aat
Asn

gat
Asp
790

aaa
Lys

tac
Tyr

&ty

aca
Thr

gct
Ala
870

caa
Gln

agt
Gly

tgg
Trp

agt
ser

gct
Ala
950

agc
ser

ctt
Leu

tct
ser

aat
Asn

tta
Leu

ctt
Leu

gct
Ala

gtt
val
775

act
Thr

gtt
val

tat
Tyr

att
Ile

cct
Pro
855

agt
Ser

att
Ile

gaa
Glu

aaa
Lys

gaa
Glu
935

tat
Tyr

aat
Asn

ddad
Lys

aat
Asn

tgg
Trp

ggt
Gly

gtc
val

tat
Tyr
760

gtc
val

tat
Tyr

&y

gat
Asp

ata
Ile
840

aat
Asn

gtt
val

ttc
Phe

gat
Asp

aat
Asn
920

cca
Pro

gtt
val

cCa
Pro

gcg
Ala

atg
Met

cag
Gln

adad
Lys
745

gaa
Glu

gtt
val

gaa
Glu

ttc
Phe

ttg
Leu
825

ttg
Leu

att
Ile

gaa
Glu

aca
Thr

gct
Ala
905

daa
Lys

ddad
Lys

tca
Ser

agt
ser

att
Ile
985

PCT_Sequence_listing (3)

aat
Asn

tca
Ser
730

gaa
Glu

agt
Ser

&

att
Ile

aac
Asn
810

ata
Ile

acg
Thr

gat
Asp

gtt
val

tca
Ser
890

aaa
Lys

att
Ile

gta
val

cca
Pro

cta
Leu
970

aag
Lys

act
Thr
715

Tttt
Phe

&

tta
Leu

ada
Lys

gtt
val
795

ctt
Leu

gca
Ala

gaa
Glu

Ty

Tttt
Phe
875

gct
Ala

gca
Ala

att
Ile

cag
Arg

gtt
val
955

gtt
val

aaa
Lys

tgg
Trp

aat
Asn

gat
Asp

cgt
Arg

gaa
Glu
780

gct
Ala

aga
Arg

Sty

ctt
Leu

agt
Ser
860

tca
Ser

caa
GIn

gat
Asp

gat
Asp

atg
Met
940

oty

tta
Leu

aty

gat
Asp

a1y

aag
Lys

gat
ASp
765

aat
Asn

cac
His

gtt
val

cga
Arg

ttt
Phe
845

att
Ile

ada
Lys

agt
ser

att
Ile

aca
Thr
925

aat
Asn

acg
Ala

gat
ASp

caa
Gln

aadc
Asn

act
Thr

tat
Tyr
750

aat
Asn

gac
Asp

ttt
Phe

&

atc
Ile
830

agt
ser

gat
Asp

aat
Asn

cta
Leu

gtc
val
910

aca
Thr

gt
va

agt
Ser

caa
Gln

gtt
val
990

tat
Tyr

Tttt
Phe
735

gtt
val

gac
Asp

ctt
Leu

aaa
Lys

tca
Ser
815

att
Ile

aat
Asn

cta
Leu

cat
His

o1y
895

tta
Leu

cccC
Pro

y

caa
GlIn

ata
Ile
975

att
Ile

tgc
Cys
720

aac
Asn

ctt
Leu

aac
Asn

ttt
Phe

ccg
Pro
800

3ty

atc
Ile

att
Ile

cac
H1s

aca
Thr
880

ttg
Leu

tat
Tyr

caa
Gln

gat
ASp

gat
Asp
960

tca
Ser

gta
val

aac
Asn

ctt
Leu

act
Thr

aaa
Lys

ddd
Lys
785

agt
ser

gag
Glu

gac
Asp

gat
Asp

att
Ile
865

gta
val

gaa
Glu

cca
Pro

att
Ile

agc
Ser
945

ctt
Leu

oty

aga
Arg

ctt
Leu

aat
Asn

cag
Gln

gtt
val
770

gat
Asp

gac
Asp

atg
Met

cga
Arg

agt
Ser
850

Tttt
Phe

gca
Ala

gta
val

tta
Leu

gtt
val
930

aca
Thr

att
Ile

aat
Asn

gca
Ala

cca gca gtt tat caa gat ttt att att gat
Pro Ala val Tyr Gln Asp Phe Ile Ile Asp
1005

1000

Pagina 37

2217

2265

2313

2361

2409

2457

2505

2553

2601

2649

2697

2745

2793

2841

2889

2937

2985

3033

' 3078

o3



PCT_Sequence_listing (3)

att tta gaa gat aac ttc aat aca aat gtt aaa
Ile Leu Glu Asp Asn Phe Asn Thr Asn val Lys
1010 1015 1020

ttt tct ggc gat tgg tac gtt gat g?c gaa tct
Phe ser Gly Asp Trp Tyr val Asp Gly Glu Ser
1025 _ 1030 1035

aat cac aat tca aac gac att tac atg tca gca
Asn His Asn Ser Asn Asp Ile Tyr Met Ser Ala
1040 1045 1050

tat gaa aat tat caa atg gac ttg gat ata aaa
Tyr Glu Asn Tyr Gln Met Asp Leu Asp Ile Lys
1055 1060 1065

att gta aat atc ttc ttt gct tca g?t aat cct
ITe val Asn Ile Phe Phe Ala Ser Gly Asn Pro
1070 1075 1080

gct tat act atc caa ttt g?t agc aat aat tca
Ala Tyr Thr Ile GIn Phe Gly Ser Asn Asn Ser
1085 1090 1095

Cgc ttc tac aga gat act att ttt gag gcg cca
Arg Phe Tyr Arg Asp Thr Ile Phe Glu Ala Pro
1100 1105 1110

att aat gac aat caa ttc cac cat gtt cga ttg
ITe Asn Asp Asn GIn Phe His His val Arg Leu
1115 1120 1125

aat gtc atc cat gtt tat gtt gat aat gaa atg
Asn val ITle His val Tyr Vval Asp Asn Glu Met
1130 1135 1140

aca ttt gat caa gtt gaa gag ttt ttc aac aat
Thr Phe Asp GIn val Glu Glu Phe Phe Asn Asn
1145 1150 1155

cta g?t ctt tgg gat g?c gaa cta gct gtt cag
Leu Gly Leu Trp Asp Gly Glu Leu Ala val Gln
1160 1165 1170

att gat tta gat gcg caa aaa cct gtt ttt gtt
Ile Asp Leu Asp Ala GIn Lys Pro Val Phe val
1175 1180 1185

aaa gag aaa cta cta tca gaa tta aaa aaa tca
Lys Glu Lys Leu Leu Ser Glu Leu Lys Lys Ser
1190 1195 1200

agt tca tat tca act cta aaa aca ata gag acg
Ser Ser Tyr Ser Thr Leu Lys Thr Ile Glu Thr
1205 1210 1215

aat tct gag aac tta gaa gct ccg act gtt tct
Asn Ser Glu Asnh Leu Glu Ala Pro Thr val Ser
1220 1225 1230

cct atg aca agt gat agt aac aat aat tta gag
Pro Met Thr Ser Asp Ser Asn Asn Ash Leu Glu
1235 1240 1245

tta gta att cta acg act tta g?a gct ttt tta
Leu Vval Ile Leu Thr Thr Leu Gly Ala Phe Leu
1250 1255 1260

tta aaa aaa gaa aaa taa
Leu Lys Lys Glu Lys
1265

<210> 116
Pdgina 38

gat
Asp

ttg
Leu

gat
Asp

tat
Tyr

gac
Asp

gtt
val

atg
Met

gt
va

gta
val

cca
Pro

dac
Asn

gaa
Glu

gt
va

tct
Ser

aag
Lys

gaa
Glu

aty

ot
vVa

aaa
Lys

aag
Lys

&y

gct
Ala

cgt
Arg

ata
Ile

dda
Lys

atg
Met

tac
Tyr

Tttt
Phe

Glu

gtt
val

tca
Ser

ddad
Lys

ctg
Leu

cgc
Arg

aat
Asn

gtt
val

ata
Ile

cga
Arg

aac
Asn

ttg
Leu

gat
Asp

tca
ser

tct
Ser

ctt
Leu

tat
Tyr

cat
H1s

ddad
Lys

aaa
Lys

aac
Asn

Sy

gtt
val

val

gca
Ala

CccCa
Pro

oty

daac
Asn

ttc
Phe

gt
Va

gca
Ala

tac
Tyr

oty

gta
val

gag
Glu

aca
Thr

aca
Thr

tta
Leu

ata
Ile

att
Ile

3123

3168

3213

3258

3303

' 3348

1 3393



<211>
<212>
<213>

<400>

1269
PRT

Streptococcus uberis

116

Met Lys GIn Glu Lys
1 5

Lys

Gly

Thr

Thr

65

Pro

GlIn

Asn

GIn

Phe

145

Leu

Gly

Ala

Gln

Glu

225

Ala

Ile

Asn

Gln

val

val

50

Gln

ser

Asn

Ile

Asn

130

Ser

Gln

Leu

Ser

Asn

210

Asn

Arg

Leu

Gly

Trp

Glu

35

Glu

Lys

Gln

Gln

Ala

115

Asn

Thr

Asp

Tyr

Thr

195

Thr

Leu

Leu

Ala

Trp

Ile
20

Ala
Thr
Thr
Gln
Glu
100
Gly
val
Glu
Leu
Ser
180
Gly
Gly
Asn
Trp
Ser

260

Ile

Tyr

Thr

Leu

Thr

Lys

Thr

Pro

GIn

Leu

Asn

165

Asn

Glu

Ala

Gly

Arg

Lys

Gly

Ser

Asn

Glu

70

val

val

Asn

Pro

Thr

150

Tyr

Ala

Asn

Ala

TYyr

230

Trp

Cys

cys

val

Ser

55

Ile

val

Ile

Glu

Ile

135

Lys

Asp

val

Phe

Ser

215

val

Ala

Pro Asp Asn

Ser

Tyr

Tyr

PCT_Sequence_listing (3)

val

Gly

Ala

40

Asp

Ala

Glu

Asn

Thr

120

Asp

Lys

Pro

Gly

Ile

200

Leu

val

Glu

Lys

Ile

Asn

Ile

25

Ala

val

Thr

Glu

Met

105

Ala

Arg

Ala

Asn

Lys

185

Phe

val

Asn

Ala

Tyr

265

Asn

Trp

10

Leu

Glu

Thr

Pro

val

90

Pro

Ile

val

Glu

val

170

Gly

Gln

Phe

Leu

Asn

250

Phe

Gly

Pagina

Phe

Ile

Thr

Ser

val

75

Thr

val

Leu

Glu

ser

155

Trp

Asp

Thr

Arg

Asp

Leu

Leu

Ile

Met

Cys

Ile

60

Ser

Gln

Leu

Thr

Lys

140

ser

Glu

Asn

Asp

Ser

220

Gly

Ile

Lys

Leu
39

Arg

Gly

Pro

45

Thr

Glu

Glu

Thr

Asp

125

Met

Tyr

val

Phe

val

205

Asn

Asn

Asn

val

Ile

Lys

Leu

30

Thr

Ser

Ile

val

Gln

110

ser

Glu

Asn

Arg

Leu

190

Thr

Asn

Ser

Asp

val

270

Ala

Arg

15

val

Thr

GIn

val

Ser

95

Gly

Ile

Thr

Thr

Glu

175

Phe

Phe

Asp

His

Asn

Gly
Phe
Ala
Glu
Met
80

val
val
val
Ser
Asn
160
Asp
Ser
Leu
Pro
Lys
240
Glu

Thr

Leu



Ser

Asn

GlIn

Ala

Ile

385

Ile

Thr

His

Gln

Leu

465

Asp

Leu

Gly

Gly

Asn

545

Lys

ASp

290

Asp

Asn

Asp

Phe

Ser

370

Thr

Pro

Thr

Arg

Tyr.

450

val

Thr

Ile

Thr

Leu

530

Gly

Thr

275

Tyr

Gly

Thr

val

Phe

355

Thr

val

val

Thr

Arg

His

Tyr

Lys

His

Met

515

Phe

Glu

Trp

Thr

His

Phe

Thr

340

Ser

val

Thr

Thr

Tyr

Tyr

Trp

Asp

Gly

GlIn

Ile

Phe

Tyr

325

val

Glu

Asp

Asp

val

405

Gly

Pro

Ser

Asn

Gly

Glu

Ser

Ser

Gln

Gln

Gly

Arg

Thr

ser

Leu

Ala

390

Gly

Tyr

Gln

val

Gly

Pro

Asp

Gly

Glu

Glu

ser

Ser

Ser

375

His

Pro

val

ser

Met

Gln

Cys

Asn

535

Ile

Asp

PCT_Sequence_listing (3)
285

280

Asp Asp Leu Gly Gln

Leu

Leu

Lys

val

360

Phe

Gly

Asn

Ile

val

440

Asp

Tyr

His

Pro

Ile

520

Gly

Lys

Glu

Asn

Thr

Asn

345

Tyr

Asp

Lys

Tyr

Pro

425

Tyr

Gly

His

Trp

Ile

505

val

Gly

Leu

Ile

Trp

Asn

330

Gly

Ile

Ala

val

Leu

410

Ser

Tyr

Trp

Met

Ala

490

Ala

Ala

Leu

Ala

val
570

Asn

315

Glu

Pro

Gln

Asn

Tyr

395

Thr

Thr

Asnh

Ala

Phe

475

His

Phe

Asp

val

Tyr

555

Ala

Pagina

300

Gly

Glu

val

Tyr

Asn

380

Ser

val

Tyr

Glu

Asn

460

Tyr

Ala

Tyr

val

Ala

540

Ser

Asp

Thr Thr Tyr Ile

Glu

Leu

Glu

val

365

Ser

Asnh

Thr

Arg

Asn

445

Asp

Gln

Thr

Pro

AsSn

525

Leu

Thr

Trp

Met

Pro

Pro

350

Ser

Asp

Pro

Ser

Ile

430

Phe

Pro

Phe

Ser

Asp

510

Asn

Ile

Asp

Thr

val

Leu

335

Lys

Asn

Ala

Ser

Thr

415

Asn

Arg

Asn

Tyr

Thr

495

Tyr

Ser

Thr

Glu

Thr
575

Phe

320

Leu

Gly

Asp

Leu

Ala

400

Tyr

val

Asp

Gly

Asp

Asn

Ser

Ile



Pro

Asn

Ser

His

625

val

Leu

Gln

Met

Pro

705

Asn

Leu

Thr

Lys

Glu

Asp

Asp

Ile
865

Leu

Lys

Asp

610

Thr

Lys

Gln

Glu

Thr

690

Lys

Leu

Asn

Gln

val

770

Asp

Asp

Met

Arg

Ser

850

Phe

Gln

Trp

Asp

Glu

Trp

GlIn

Thr

675

Tyr

Ile

val

Leu

Thr

755

Glu

Phe

Lys

Thr

ser

835

GIn

val

Thr

580

Phe

Leu

Cys

val

Ala

660

ASp

Tyr

Ile

Ala

Glu

740

Pro

Tyr

Ser

Thr

Lys

Gin

Ala

ASp

Arg Asp Phe

Met

Lys

Pro

Leu

645

ASp

ser

val

Glu

Asp

725

Leu

val

Lys

Gly

Thr

805

val

Ser

val

Arg

val
Asn
Asp
ser
Gly
Ile
Gln
Leu
710
Arg
Gly
Glu
Asn
AsSp
7

Lys
Tyr
Gly

Thr

Ala
870

Ile

Trp

615

Leu

Arg

Asn

Met

Leu

Leu

Ala

val

775

Thr

val

Tyr

Ile

Pro

855

Ser

PCT_Sequence_l1istin
Arg égg Pro Lys val Phe Arg

Ala

600

Thr

Tyr

Gly

Trp

Asn

680

Phe

Trp

Gly

val

Tyr

760

val

Tyr

Gly

Asp

Ile

840

Asn

val

Gly

val

Pro

Gly

Gly

Met

Gln

val

Glu

Phe

Leu

825

Leu

Ile

Glu

Gly

Glu

val

Gly

Thr

Asn

Ser

730

Glu

Ser

Gly

Ile

Asn

810

Ile

Thr

Asp

val

Pro

ser

Leu

635

Tyr

Ile

Lys

Lys

Thr

715

Phe

Gly

Leu

Lys

val

795

Leu

Ala

Glu

Gly

Phe
875

Pagina

Leu

Thr

620

Ala

Tyr

Pro

Asp

Ala

700

Trp

Asn

Asp

Arg

Glu

780

Ala

Arg

Gly

Leu

Ser

860

Ser

Arg

605

Tyr

Glu

Lys

ASp

ser

685

Asn

Asp

Gly

Lys

Asp

765

Asn

His

val

Arg

Phe

845

Ile

Lys

(3

590

Leu
Pro
Asp
val
Ala
670
Tyr
Pro
Asn
Thr
Tyr
750
Asn
ASp
Phe
Gly
Ile
830
Ser

Asp

Asn

Trp

Tyr

Asp

Gln

Gly

Asn

Ala

Thr

Tyr

Phe

735

val

Asp

Leu

Lys

ser

815

Ile

Asn

Leu

His

Glu

Ser

Leu

Thr

640

Asp

Tyr

Ala

Ile

Cys

720

Asn

Leu

Asn

Phe

Pro

800

Gly

Ile

Ile

His

Thr
880



PCT_Sequence_listing (3)

val Ala Gly Ala Asn Gin Ile Phe Thr ser Ala GIn Ser Leu Gly Leu
885 890 895

Glu val Leu Ile Asp Gly Glu Asp Ala Lys Ala Asp Ile val Leu Tyr
900 905 910

Pro Leu Lys Ser Ile Trp Lys Asn Lys Ile ITle Asp Thr Thr Pro GIn
915 920 925

Ile val Ile Pro Ala Ser Glu Pro Lys val Arg Met Asn val Gly Asp
930 935 940

ser Thr Thr val Lys Ala Tyr val ser Pro val Gly Ala Ser Gln Asp
945 950 955 960

Leu Ile Trp Asn Ile Ser Asn Pro Ser Leu Val Leu Asp Gln Ile ser
965 970 975

Gly Asn GIn val Phe Leu Lys Ala Ile Lys Lys Gly GIn val Ile val
980 985 990

Arg Ala Gln Ser Gln Ser Asn Pro Ala val Tyr GIn Asp Phe Ile Ile
995 1000 1005

Asp Ile Leu Glu Asp Asn Phe Asn Thr Asn val Lys Asp val Asn
1010 1015 1020

val Phe ser Gly Asp Trp Tyr val Asp Gly Glu Ser Leu Lys val
1025 1030 1035

Ala Asn His Asn Ser Asn Asp Ile Tyr Met Ser Ala Asp Lys Ile
1040 1045 1050

Pro Tyr Glu Asn Tyr GIn Met Asp Leu Asp Ile Lys Tyr Gly Arg
1055 1060 1065

Gly Ile val Asn Ile pPhe Phe Ala Ser Gly Asn Pro Asp Ala Asn
1070 1075 1080

Asn Ala Tyr Thr Ile GIn Phe Gly Ser Asn Asn Ser val Arg Leu
1085 1090 1095

Phe Phe Tyr Arg Asp Thr 1Ile Phe Glu Ala Pro Met Ile Asp

Arg
1100 1105 1110

val ITle Asn Asp Asn GIn Phe His His val Arg Leu Vval Lys Ser
1115 1120 1125

Ala Asn val ITe His val Tyr val Asp Asn Glu Met val Met Ser
1130 1135 1140

Tyr Thr  Phe Asp GIn val Glu Glu Phe Phe Asn Asn Pro Tyr Leu
1145 1150 1155

Gly Leu Gly Leu Trp Asp Gly Glu Leu Ala val GIn Asn Phe Tyr
1160 1165 1170

Pagina 42



val

Glu

Thr

Thr

Leu

Ile

Ile

Ile
117

Lys
119

ser
120

Asn
122

Pro
123

Leu
125

Leu
126

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

<220>
<221>
<222>

<400>

atg
Met
1

act
Thr

caa
Gln

gaa
Glu
65

cta
Leu

gaa
Glu

caa
GlIn

tcg
Ser

gct
Ala

aca
Thr

gca
Ala

aaa
Lys
50

gct
Ala

aaa
Lys

gca
Ala

tct
Ser

tta
Leu

Asp
5

Glu
0

Ser
5

ser
0

Met
5

val
0

Lys
5

117
951
DNA

Le

u

Lys

Ty

Gl

Thr

Ile

Ly

r

u

S

Asp

Leu

Ser

Asn

Ser

Leu

Glu

Streptococcus

CcDS
..

117
gaa
Glu

aaa
Lys

aca
Thr
35

gta
val

gtt
val

aat
Asn

caa
Gln

aac
Asn
115

gat
Asp

(951)

ctt
Leu

tct
ser
20

cct
Pro

Glu

aaa
Lys

gcc
Ala

gca
Ala
100

ctt
Leu

acc
Thr

gaa
Glu

caa
Gln

ctt
Leu

tta
Leu

tta
Leu

caa
GlIn
85

acc
Thr

aaa
Lys

gct
Ala

Ala

Leu

Thr

Leu

Asp

Thr

Lys

ube

aca
Thr

tta
Leu

caa
Gln

gca
Ala

gct
Ala
70

gcce
Ala

ctt
Leu

gaa
Glu

aaa
Lys

Gln
118

ser
119

Leu

PCT_Sequence_listing (3)

Lys Pro val Phe val
1185

0

Glu Leu Lys Lys Ser
1200

5

Lys Thr Ile Glu Thr

1210

1215

Glu Ala pPro Thr val Ser
1230

122

Ser
124

Thr

5

Asn Asn Asn Leu Glu
1245

0

Leu Gly Ala Phe Leu

1255

ris

caa
Gln

gac
Asp

act
Thr

ctt
Leu
55

agt
ser

gac
Asp

gca
Ala

gca
Ala

aca
Thr

aaa
Lys

caa
Gln

caa
Gln
40

gca
Ala

caa
Gln

cta
Leu

gaa
Glu

caa
Gin
120

aat
Asn

act
Thr

gct
Ala
25

dat
Asn

caa
Gln

gaa
Glu

tta
Leu

agt
ser
105

gca
Ala

ctt
Leu

cag
Gln
10

aag
LysS

gct
Ala

gat
Asp

tta
Leu

gat
Asp
90

caa
Gln

agt
Ser

gca
Ala

tta
Leu

caa
Gln

caa
Gln

dac
Asn

gtt
val
75

aag
Lys

tta
Leu

ttg
Leu

cag
Gln

Pagina

1260

act
Thr

gta
val

tct
Ser

tat
Tyr
60

gtc
val

caa
Gln

gta
val

gca
Ala

ddad
Lys
43

tct
Ser

ttg
Leu

aaa
Lys
45

gtt
val

aaa
Lys

aat
Asn

tta
Leu

gaa
Glu
125

caa
Gln

Glu

val

ser

Lys

Glu

acg
Ala

agt
Ser
30

ctt
Leu

aaa
Lys

gaa
Glu

att
Ile

gct
Ala
110

gct
Ala

gca
Ala

Glu

val

Ser

Lys

Leu

y Arg

gtt
val
15

aac
Asn

gat
Asp

gcc
Ala

gct
Ala

ttg
Leu
95

agt
ser

ddad
Lys

tac
Tyr

His

Lys

Lys

Asn

Gly

val

aat
Asn

tta
Leu

caa
Gln

caa
Gln

aac
Asn
80

aat
Asn

tta
Leu

aca
Thr

tta
Leu

égx



ctt
Leu
145

ctt
Leu

dadad
Lys

caa
Gln

gct
Ala

gaa
Glu
225

ggt
Gly

gag
Glu

gaa
Glu

gaa
Glu

gtt
val
305

130

tct
Ser

gtt
val

gaa
Glu

aac
Asn

aag
Lys
210

gga
Gly

tat
Tyr

cta
Leu

adcC
Asn

tca
ser
290

ctt
Leu

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

<400>

get Ala Glu Leu

ctt
Leu

act
Thr

gta
val

caa
Gln
195

aaa
Lys

gga
Gly

gta
val

att
Ile
aaa
Lys
275
agc
ser

ety

118
317
PRT

caa
Gln

gct
Ala

gcc
Ala
180

tat
Tyr

caa
Gln

gaa
Glu

gat
Asp

agt
ser
260

tta
Leu

att
Ile

cta
Leu

aat
Asn

aaa
Lys
165

dad
Lys

agt
Ser

gct
Ala

gca
Ala

ggt
ety
245
aca

Thr

gta
val

gca
Ala

tta
Leu

gcg
Ala
150

agt
Ser

tta
Leu

att
Ile

gaa
Glu

ata
Ile
230

agt
Ser

gat
Asp

agt
ser

CcCa
Pro

af
310

135

cct
Pro

gat
Asp

ddd
Lys

gtt
val

tta
Leu
215

cca
Pro

aag
Lys

daa
Lys

tct
Ser

ttc
Phe
295

ttt
Phe

Streptococcus uberis

118

Thr Thr Lys

Gln Ala Thr

35

Ala Lys val
50

Glu Ala val

65

Leu Lys Asn

Ser

20

Pro

Glu

Lys

Ala

Glu Thr GIn

5

Gln

Leu

Leu

Leu

Gln

Leu

Gln

Ala

Ala

70

Ala

Asp

Thr

Leu

55

Ser

Asp

PCT_Sequence_listing (3)
140

aaa
Lys

tta
Leu

gaa
Glu

Tttt
Phe
200

aca
Thr

gtt
val

aaa
Lys

tca
Ser

tca
Ser
280

aca
Thr

add
Lys

Lys

Gln

Gln

40

Ala

GlIn

Leu

gtt
val

gcc
Ala

tta
Leu
185

gaa
Glu

gaa
Glu

gtt
val

att
Ile

cct
Pro
265

act
Thr

gca
Ala

aaa
Lys

Thr

Ala

25

Asn

Gln

Glu

Leu

cta
Leu

ddad
Lys
170

caa
Gln

gct
Ala

atc
Ile

gac
Asp

gtt
val
250

gtt
val

aat
Asn

att
Ile

cgt
Arg

Gln

10

Lys

Ala

Asp

Leu

Asp

gca
Ala
155

add
Lys

gct
Ala

ttt
Phe

tat
Tyr

gaa
Glu
235

act
Thr

gaa
Glu

gat
Asp

ety

cgt
Arg
315

Leu
Gln
Gln
Asn
val

75

Lys

Pagina

gaa
Glu

atg
Met

gtt
val

ada
Lys

gag
Glu
220

aca
Thr

aat
Asn

tca
ser

tta
Leu

gca
Ala
300

act
Thr

Thr

val

Ser

Tyr

60

val

Gln
44

gct
Ala

gct
Ala

caa
Gln

gca
Ala
205

cat
His

&ty

gaa
Glu

cCa
Pro

ccg
Pro
285

att
Ile

tat
Tyr

ser
Leu
Lys
val
Lys

Asn

caa
Gln

att
Ile

gct
Ala
190

gta
val

att
Ile

dda
Lys

acg
Thr

gtc
val
270

aat
Asn

atc
Ile

Ala

Ser

30

Leu

Lys

Glu

Ile

gct
Ala

tta
Leu
175

gaa
Glu

caa
Gln

atc
Ile

ata
Ile

agt
ser
255

aat
Asn

act
Thr

tta
Leu

val

15

Asn

Asp

Ala

Ala

Leu

aaa
Lys
160

gac
Asp

gct
Ala

gaa
Glu

tca
Ser

act
Thr
240

ttt
Phe

cag
Gln

ggt
Gly

tca
Ser

Asn

Leu

Gln

GIn

Asn

80

Asn

480
528
576
624
6?’2
720
768
816
854
912

951



Glu

Gln

Ser

Leu

145

Leu

Lys

Gln

Ala

Glu

225

Gly

Glu

Glu

Glu

val
305

Ala

ser

Leu

130

Ser

val

Glu

Asn

Lys

210

Gly

Tyr

Leu

AsSn

Ser

290

Leu

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

<220>
<221>
<222>

<400>
atg aca cac atg aat aaa aac gga cgc
Met Thr His Met Asn Lys Asn Gly Arg
1 5

Gln

Asn

115

Asp

Leu

Thr

val

Gln

195

Lys

Gly

val

Ile

Lys

Ser

Gly

119
1695
DNA

Ala

100

Leu

Thr

GlIn

Ala

Ala

180

Tyr

Gln

Glu

Asp

Ser

260

Leu

Ile

Leu

85

Thr

Lys

Ala

Asn

Lys

Ser

Ala

Ala

Gly

Thr

val

Ala

Leu

Leu

Glu

Lys

Ala

150

Ser

Leu

Ile

Glu

Ile

230

Ser

Asp

Ser

Pro

Gly
310

Ala

Ala

Thr

135

Pro

Asp

Lys

val

Leu

215

Pro

Lys

Lys

ser

Phe

295

Phe

Streptococcus uberis

CDS

(1 ..(1695)

119

PCT_Sequence_listing (3)

Glu

Gin

120

Asn

Lys

Leu

Glu

Phe

200

Thr

val

Lys

Ser

Ser

280

Thr

Lys

90

Ser Gln Leu val Leu Ala

105

Ala

Leu

val

Ala

Leu

185

Glu

Glu

val

Ile

Pro

265

Thr

Ala

Lys

ser

Ala

Leu

Lys

Gln

Ala

Ile

Asp

val

250

val

Asn

Ile

Arg

tac
Tyr
10

Leu

Gln

Ala

155

Lys

Ala

Phe

Tyr

Glu

235

Thr

Glu

Asp

Gly

Arg

aag
Lys

cgc aag tac aaa ttt ggt gca gct tcc gtc ctc
Pdgina

Ala

Lys

Glu

Met

val

Lys

Glu

220

Thr

Asn

Ser

Leu

Ala

300

Thr

Glu

125

Gln

Ala

Ala

Gln

Ala

205

His

Gly

Glu

Pro

Pro

285

Ile

Tyr

110

Ala

Ala

Gin

Ile

Ala

190

val

Ile

Lys

Thr

val

270

Asn

Ile

caa cgc ttt
Gln Arg Phe

Ser Leu

Lys Thr

Tyr Leu

Ala Lys
160

Leu Asp
175

Glu Ala

GIn Glu

Ile Ser

Ile Thr

240

Ser Phe
255

Asn Gln

Thr Gly

Leu Ser

agc ctc
ser Leu
15

cta gga acc atc ttc

45

48

96

(&\



@

Arg

gce
Ala

ety

cct
Pro
65

&ty

gta
val

gat
Asp

atg
Met

ttg
Leu
145

gct
Ala

sty

cct
Pro

caa
GlIn

gga

225

caa
GIn

gca
Ala

&

cgc
Arg

daad
Lys
305

Lys

cta
Leu

agt
ser
50

oty

gta
val

3ty

tat
Tyr

ccc
Pro
130

cct
Pro

&ty

cca
Pro

caa
Gln

Q?t
Gly
210
tta
Leu

aag
Lys

ety

cta
Leu

gat
Asp
290

ty

Tyr
ggc
G?y
35

ggt
Gly

gtt
val

&ty

gta
val

o7y
115

gta
val

3ty

caa
GIn

aga
Arg

&y
195

ccc
Pro

caa
Gln

oty

cgt
Arg

aat
Asn
275

&

aca
Thr

Lys
20

atg
Met

cta
Leu

ety

gtc
val

cca
Pro
100

aca
Thr

cct
Pro

CcCa
Pro

cct
Pro

ggt
&y
180
aag
Lys

cgt
Arg

Ty

gaa
Glu

gat
Asp
260

&

cgt
Arg

cca
Pro

Phe

acc
Thr

gga
Gly

gta
val

cca
Pro
85

&y

ggt
Gly

gta
val

gca
Ala

gga
Gly
165

gag
Glu

gaa
Glu

ty

tta
Leu

aaa
Lys
245

ety

aaa
Lys

gac
Asp

oty

Gly

gga
Gly

gta
val

cct
Pro
70

3ty

gta
val

tat
Tyr

ccCa
Pro

ggt
Gly
150

CCa
Pro

gct
Ala

ety

caa
Gln

caa
Gln
230

&y

ttg
Leu

cca
Pro

ggt
Gly

cgt
Arg
310

Ala

aca
Thr

cct
Pro
55

oty

gta
val

Sty
&

o1y
135

ccg
Pro

gca
Ala

&ty

ccg
Pro

dda
Lys
215

3ty

gat
Asp

aat
Asn

My

aac
Asn
295

gac
Asp

PCT_Sequence_listin

Ala Ser val Leu Leu Gly

aca
Thr
40

ety

gtt
val

oty

gta
val

tca
ser
120

cct
Pro

tca
Ser

&

gca
Ala

gca
Ala
200

aty

aag
Lys

Ccca
Pro

aggt
Gly

gct
Ala
280

cca
Pro

ggt
Gly

25

gca
Ala

gtt
val

oty

gta
val

cca
Pro
105

oty

atg
Met

Ty

gct
Ala

act
Thr
185

oty

gaa
Glu

CcCa
Pro

&

caa
Gln
265

aaa
Lys

Sy

gct
Ala

cag
GIn

ety

gta
val

cct
Pro
90

agt
Ser

tac
Tyr

&ty

cCa
Pro

cgc
Arg
170

ty

cca
Pro

daa
Lys

ggt
Gly

daa
Lys
250

aaa
Lys

&y

aaa
Lys

adad
Lys

gct
Ala

gta
val

ccc
Pro
75

&y
&y

a1y

cct
Pro

gtt
val
155

aly

cCa
Pro

gca
Ala

&y

aad
Lys
235

aat
Asn

&y

gct
Ala

cca
Pro

ety
315

Pagina

cag
Gln

cct
Pro
60

oty

gta
val

tat
Tyr

aat
Asn

ccg
Pro
140

oty

gag
Glu

aga
Arg

&ty

gat
Asp
220
gat
Asp

ggt
Gly

gac
Asp

gat
Asp

ggt
G?y
300
cgt
Arg

46

gaa
Glu
45

ety

gta
val

ety

aat
Asn

tta
Leu
125

3ty

aga
Arg

caa
Gln

ggt
Gly

gca
Ala
205

cgc
Arg

ggc
Gly

aag
Lys

CccCa
Pro

ggt
ey
285
aag

Lys

gat
Asp

3)

Thr
30

2ty

gtt
val

&y

gtc
val

aat
Asn
110

&ty

atg
Met

aca
Thr

3Ty

gaa
Glu
190

aaa
Lys

ety

cgt
Arg

caa
Glin

&y
270

caa
Gln

aac
Asn

3ty

Ile

tgg
Trp

sty

gta
val

cca
Pro
95

oy

tat
Tyr

cca
Pro

oty

cca
Pro
175

gca
Ala

&y

cgt
Arg

gat
Asp

ggc
&y
255
aag

Lys

gat
ASp

ggt
Gly

aaa
Lys

Phe

gct
Ala

gta
val

cca
Pro
80

ggc
Gly

Tttt
Phe

cct
Pro

ety

gag
Glu
160

gca
Ala

&

gaa
Glu

gat
Asp

gga
Gly
240
cct
Pro

aac
Asn

&

gct
Ala

gac
Asp
320

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

qu



ggt
Gly

cot
Arg

aac
Asn

oty

atc
Ile
385

atg
Met

ety

gga
G?y
gca
Ala
gac
As

465
agc
G?y

aaa
Lys

gca
Ala

g¢cg
Ala

gca
Ala
545

aaa
Lys

acc
Thr

gat
Asp

&ty

cta
Leu
370

gac
Asp

aca
Thr

aca
Thr

aaa
Lys

cca
Pro
450

p cly

atg
Met

&ty

atg
Met

caa
GlIn
530

gcc
Ala

cgc
Arg

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

<400>

1

aat
Asn

&y

caa
GlIn
355

gat
Asp

&

cac
His

cgt
Arg

gat
Asp
435

3Ty

cgt
Arg

adcC
Asn

aat
Asn

act
Thr
515

ttg
Leu

cta
Leu

aaa
Lys

120
565
PRT

oty

aaa
Lys
340

gat
Asp

oty

gtc
val

tct
ser

tca
ser
420

oty

cgt
Arg

gac
Asp

ggt
Gly

gct
Ala
500

aac
Asn

CCa
Pro

gca
Ala

gaa
Glu

gta
val
325

gat
Asp

oty

cgc
Arg

gat
Asp

gat
Asp
405

gaa
Glu

gct
Ala

gat
Asp

ggt
Sy
aaa
Lys
485
tca
ser

caa
Gln

tca
Ser

gtc
val

gat
Asp
565

gcc
Ala

&ty

aga
Arg

cgt
Arg

&
390

ety

atc
Ile

cca
Pro

ety

cac
His
470

gat
Asp

gac
Asp

dac
Asn

act
Thr

atg
Met
550

oty

gct
Ala

C@t
H1s

ggt
G?y
375
cgt
Arg

agc
Ser

acc
Thr

&

cgt
Arg
455

gat
Asp

&

atg
Met

gct
Ala

&
535

gct
Ala

Streptococcus uberis

120

PCT_Sequence_listing (3)

aaa
Lys

ddad
Lys

&
360

cgt
Arg

gac
Asp

cat
Hi1s

ctt
Leu

cgt
Arg
440

gat
Asp

ggc
Gly

caa
Glin

aaa
Lys

cat
His
520

gac
Asp

tca
Ser

&y
330

caa
Gln

gac
Asp

Ty

tta
Leu

atc
Ile
410

gat

g Asp

oy

dda
Lys

gac
Asp

gca
Ala
490

dda
Lys

aat
Asn

gct
Ala

sty

Pagina 47

cgt
Arg

gac
Asp

&

cgt
Arg

tca
ser
395

cac
His

oty

gta
val

gac
Asp

&ty
475

gca
Ala

gct
Ala

aac
Asn

aac
Asn

atg
Met
555

g?t
Gly Ala Lys

ada
Lys

gat
Asp
365

&ty

atc
Ile

ctc
Leu

dac
Asn

agt
&ty
445
atg

Met

cca
Pro

adc
Asn

gca
Ala

ggt
&ty
525
ttc
Phe

gct
Ala

gcc

cac
His
350

oty

cgt
Arg

att
Ile

aac
Asn

&y
430

aaa
Lys

CcCa
Pro

gga
Gly

act
Thr

gca
Ala
510

cca
Pro

ttc
Phe

gta
val

daa

335
&

cgt
Arg

gat
Asp

ada
Lys

cca
Pro
415

caa
GlIn

gac
Asp

&

cgc
Arg

gct
Ala
495

cct
Pro

gct
Ala

aca
Thr

tca
ser

Ty

cgc
Arg

aat
Asn

&

acc
Thr
400

gat
Asp

gat
Asp

ggt
Gly

cgt
Arg

gat
Asp
480

Ty

gca
Ala

aca
Thr

acc
Thr

cgc
Arg
560

Met Thr His Met Asn Lys Asn Gly Arg T%r Lys GIn Arg Phe Ser Leu
5 1 15

1008
1056
11@4
1152
1200
1248
12§6
1344
1392
1488
1$36
1584
1632
1680

1695



Arg

Ala

Gly

Pro

65

Gly

val

Asp

Met

Leu

145

Ala

Gly

Pro

Gln

Gly

Gln

Ala

Gly

Arg

Lys

Leu

Ser

50

Gly

val

Gly

Tyr

Pro

130

Pro

Gly

Pro

Gln

Gly

Leu

Lys

Gly

Leu

ASp

290

Gly

Tyr

Gly

35

Gly

val

Gly

val

Gly

val

Gly

GIn

Arg

Gln

Gly

Arg

Asn

275

Gly

Thr

Leu
Gly
val
Pro
100
Thr
Pro
Pro
Pro
Gly
Lys
Arg
Gly
Glu
Asp
260
Gly

Arg

Pro

Phe

Thr

Gly

val

Pro

85

Gly

Gly

val

Ala

Glu

Gly

Leu

Lys

Gly

Lys

Asp

Gly

Gly

Gly

val

Pro

70

Gly

val

Tyr

Pro

Ala

Gly

Gln

Gln

230

Gly

Leu

Pro

Gly

Ala

Thr

Pro

55

Gly

val

Gly

Gly

Gly

Pro

Ala

Gly

Pro

215

Gly

Asp

Asn

Gly

Asn

295

Asp

PCT_Sequence_listing (3)

Ala Ser val Leu Leu Gly ggr

Thr

40

Gly

val

Gly

val

Ser

120

Pro

ser

Gly

Ala

Ala

200

Gly

Lys

Pro

Gly

Ala

280

Pro

Gly

25

Ala

val

Gly

val

Pro

105

Gly

Met

Gly

Ala

Thr

185

Gly

Glu

Pro

Gly

Gln

265

Lys

Gly

Ala

Gln

Gly

val

Pro

90

Ser

Tyr

Gly

Pro

Arg

Gly

Pro

Lys

Gly

Lys

250

Lys

Gly

Lys

Lys

Pagina

Ala

val

Pro

75

Gly

Gly

Gly

Pro

val

155

Gly

Pro

Ala

Gly

Lys

235

Asn

Gly

Ala

Pro

Gly
315

GlIn

Pro

60

Gly

val

Tyr

Asn

Pro

140

Gly

Glu

Arg

Gly

Asp

Asp

Gly

Asp

Asp

Glu

45

Gly

val

Gly

Asn

Leu

125

Gly

Arg

Gln

Gly

Ala

205

Arg

Gly

Lys

Pro

Gly

Lys

Asp

Gly

val

Gly

val

Asn

110

Gly

Met

Thr

Gly

Glu

190

Lys

Gly

Arg

GIn

Gly

GlIn

Asn

Gly

Ile

Trp

Gly

val

Pro

95

Gly

Tyr

Pro

Gly

Pro

175

Ala

Gly

Arg

Asp

Asp

Gly

Lys

Phe

Ala

val

Pro

80

Gly

Phe

Pro

Gly

Glu

160

Ala

Gly

Glu

Asp

Asn

Gly

Ala

Asp
320



Gly Thr

Arg Asp

Asn Gly

Gly Leu

370

Ile
385

Asp

Met Thr

Gly Thr

Gly Lys

Ala Pro

450
Gly
Met
Lys Gly
Ala

Met

GIn
530

Ala

Ala Ala

545

Lys Arg

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

<220>
<221>
<222>

val Ala

325

Asn Gly Gly

Gly Lys Asp Gly Ala

GIn Asp Gly Arg His

Asp Gly Arg Arg Gly

Gly val Asp Gly Arg

His Ser Gly Ser

Ser ITe Thr

420

Arg

Asp Gly Ala Pro Gly

Gly Arg Asp Gly

His
470

Arg Asp Gly Asp

Asn Gly Asp Gly

Ala
500

Asn Asp Met

Thr GlIn Ala

515

Asn Asn

Leu Pro Ser Thr

val Met

550

Leu Ala

Lys Glu Asp

565

121
2079
DNA
Streptococcus uberis

CDS
(1)..C2079)

PCT_Sequence_listing (3)

Lys Asnh

Lys

Gly

Arg

Asp

His

Leu

Arg

Asp

Gly

GlIn

Lys

His

520

Asp

Ser

Gly

345

Gln

Asp

Gly

Thr

Arg

ASp

Gly

Lys

Ala

Pro

505

Ala

Lys

Ala

Gly Arg Asp Gly Ala
330

His
350

GlIn Asp Gly Lys

Asp Gly val Asp Gly

365

Gly Asp Gly

380

Arg Arg

Ser Pro Ile Ile

395

Leu

Ile His Phe Leu Asn

410

Asp Gly Lys Asn

Gly val Asp Lys

Lys Asp Gly Pro
4

Asp Gly Met Pro Gly

Ala Ala Asn Thr

490

Gly

Ala
510

Lys Ala Met Ala

Asn Asn Lys Gly Pro

Pro Phe Phe

540

Ala Asn

Gly Met val Ala val

555

Pagina 49

Lys

335

Gly

Arg

Asp

Lys

Pro

415

Gln

Asp

Gly

Arg

Ala

495

Pro

Ala

Thr

Ser

Gly

Arg

Asn

Gly

Thr

400

Asp

Asp

Gly

Arg

Asp

Gly

Ala

Thr

Thr



<400>

atg
Met
1

STy

caa
Gln

tca
Ser

caa
Gln
65

agt
ser

gca
Ala

gta
val

Tttt
Phe

cct
Pro
145

att
Ile

act
Thr

cct
Pro

aca
Thr

ttc
Phe
225

Ty

agt
Ser

aag
Lys

ggt

aaa
Lys

atg
Met

att
Ile

gct
Ala
50

tta
Leu

cca
Pro

agt
Ser

ttt
Phe

gat
Asp
130
gca
Ala

cca
Pro

&ty

gta
val

gaa
Glu
210

tta
Leu

caa
Gln

&

gtt
val

cat

121

aag
Lys

tca
Ser

tta
Leu
35

tat
Tyr

gat
Asp

act
Thr

cct
Pro

aat
Asn
115

gaa
Glu

gct
Ala

tcg
Ser

gag
Glu

aac
Asn
195

att
Ile

gac
Asp

aat
Asn

aaa
Lys

aac
Asn
275

aat

cat
His

gtt
val
20

3ty

atg
Met

gca
Ala

oty

gca
Ala
100

gaa
Glu

3ty

gat
Asp

gac
Asp

att
Ile
180

aac
Asn

cca
Pro

gaa
Glu

gtt
val

gat
Asp
260

caa
GlIn

cac

att
Ile

tta
Leu

gtt
val

cct
Pro

tac
Tyr

aca
Thr
85

aat
Asn

atg
Met

tta
Leu

tca
ser

caa
GlIn
165

ccg
Pro

act
Thr

aat
Asn

acg
Ala

aat
Asn
245

&y

tta
Leu

cag

gt
Va

gta
val

aat
Asn

gat
Asp

atg
Met
70

agt
Ser

tct
Ser

oty

gct
Ala

agce
Ser
150

aca
Thr

tat
Tyr

tct
Ser

ctc
Leu

gaa
Glu
230

gcc
Ala

ata
Ile

tat
Tyr

tat

tta
Leu

tca
ser

gat
Asp

ety
55

gat
Asp

atc
Ile

3ty

gtt
val

gag
Glu
135

atc
Ile

att
Ile

aac
Asn

gt
va

gtc
val
215

act
Thr

tta
Leu

gta
val

cct
Pro

dcCa

PCT_Sequence_listing (3)

dadad
Lys

tct
Ser

ttc
Phe
40

add
Lys

caa
Gln

cgt
Arg

tta
Leu

gaa
Glu
120

tat
Tyr

aac
Asn

gtt
val

tgg
Trp

aat
Asn
200

tta
Leu

att
Ile

gtt
val

oty

gac
Asp
280

aat

agc
Ser

gta
val
25

cac
H1s

gt
va

gcg
Ala

gta
val

cta
Leu
105

tac
Tyr

aac
Asn

caa
Gln

atc
Ile

caa
Gln
185

atc
Ile

aaa
Lys

gcc
Ala

gta
val

gac
Asp
265

aat
Asn

gga

agt
Ser
10

caa
Gln

ety

tct
Ser

caa
GIn

caa
Gln
90

caa
GlIn

oty

cgt
Arg

att
Ile

gct
Ala
170

cca
Pro

ty

caa
Gln

daad
Lys

tta
Leu
250

gaa
Glu

agc
Ser

dacc

att
Ile

gct
Ala

gca
Ala

oty

gca
Ala
75

gct
Ala

gat
Asp

aca
Thr

att
Ile

aca
Thr
155

aac
Asn

tat
Tyr

Tttt
Phe

aac
Asn

tat
Tyr
235
gct
Ala

atc
Ile

att
Ile

atc

Pagina

tta
Leu

gat
Asp

ctg
Leu

gct
Ala
60

gat
Asp

&y

gag
Glu

cta
Leu

atg
Met
140

add
Lys

gt
va

gct
Ala

att
Ile

tat
Tyr
220

gcc
Ala

cat
H1s

gct
Ala

gat
Asp

ggt
50

&y

caa
Gln

gat
Asp
45

3ty

ttt
Phe

gat
Asp

cct
Pro

gga
2ty
125
act
Thr

gat
Asp

gtt
val

ata
Ile

gga
oty
205
gag
Glu

dda
Lys

att
Ile

aca
Thr

att
Ile
285

tct

ctt
Leu

gtt
val
30

caa
Gin

aca
Thr

aac
Asn

atg
Met

aca
Thr
110

aac
Asn

Sty

tat
Tyr

gat
Asp

aaad
Lys
190

gtt
val

caa
Gln

gaa
Glu

cct
Pro

ata
Ile
270

att
Ile

act

gtc
val
15

gat
Asp

act
Thr

acg
Ala

caa
Gln

gtc
val
95

gtc
val

cat
His

act
Thr

aca
Thr

aaa
Lys
175

aat
Asn

gtt
val

tac
Tyr

tta
Leu

gca
Ala
255

atg
Met

ttt
Phe

cga

gct
Ala

gtt
val

oty

gct
Ala

act
Thr
80

&

caa
Gln

gaa
Glu

gca
Ala

cac
His
160
aca
Thr

att
Ile

aca
Thr

aat
Asn

caa
GIn
240

aca
Thr

gat
Asp

gca
Ala

att

48

96
144
192
2z}0
288
336
384
432
480
528
576
624
672
720
768
:816

. 864

912



Gly

gtt
val
305

ctt
Leu

gtt
val

att
Ile

atc
Ile

gat
AS
385

gtt
val

3ty

tgg
Trp

gtt
val

gat
ASD
465

tac
Tyr

ada
Lys

aaa
Lys

aca
Thr

gtc
val
545

aca
Thr

cct
Pro

His
290
gaa
Glu

gac
Asp

gca
Ala

gtt
val

&1y
370

daad

p Lys

gct
Ala

3Ty
&

gag
Glu
450

gag
Glu

act
Thr

gct
Ala

tta
Leu

ttc
Phe
530

ttt
Phe

gct
Ala

tca
ser

Asn

gca
Ala

act
Thr

gtt
val

gat
Asp
355

act
Thr

gaa
Glu

cgt
Arg

atc
Ile

gct
Ala
435

cta
Leu

STy

gat
Asp

tac
Tyr

gtc
val
515

aaa
Lys

att
Ile

gca
Ala

aca
Thr

His

cta
Leu

gat
ASp

gca
Ala
340

gaa
Glu

gcc
Ala

tct
Ser

gaa
Glu

cga
Arg
420

gct
Ala

act
Thr

caa
GlIn

agt
ser

aaa
Lys
500

att
Ile

dda
Lys

aaa
Lys

ata
Ile

act
Thr
580

Gln

tcc
Ser

aca
Thr
325

cct
Pro

gct
Ala

gca
Ala

gca
Ala

aca
Thr
405

gca
Ala

caa
Gln

oty

ada
Lys

ggc
Sy
485
gac
Asp

aat
Asn

sty

tat
Tyr

aca
Thr
565

act
Thr

TYyr

cag
Gln
310

caa
Gln

ggc
Gly

aat
Asn

agt
ser

gta
val
390

tat
Tyr

gat
Asp

gca
Ala

caa
Gln

tac
Tyr
470

tca
Ser

aat
Asn

gac
Asp

aaa
Lys

atc
Ile
550

oty

gat
Asp

Thr
295

oty

gac
Asp

gtt
val

aca
Thr

tca
Ser
375

oty

cct
Pro

tta
Leu

gtt
val

gaa
Glu
455

ttc
Phe

act
Thr

oty

ttc
Phe

tta
Leu
535

aaa
Lys

gtt
val

gca
Ala

PCT_Sequence_listing (3)
Thr Ile Gly

Asn

aaa
Lys

ttt
Phe

tta
Leu

att
Ile
360

gaa
Glu

aat
Asn

gat
Asp

cta
Leu

caa
Gln
440

ata
Ile

ctc
Leu

gac
Asp

gaa
Glu

cta
Leu
520

tta
Leu

gac
Asp

dadad
Lys

agt
ser

Gly

gca
Ala

ata
Ile

aca
Thr
345

gtt
val

tta
Leu

ctc
Leu

gtt
val

gta
val
425

cct
Pro

tac
Tyr

caa
Gln

cct
Pro

gaa
Glu
505

tat
Tyr

oty

tta
Leu

acc
Thr

o0y
585

tac
Tyr

gct
Ala
330

sty

aaa
Lys

att
Ile

atc
Ile

gat
Asp
410

agt
Ser

ttt
Phe

gat
Asp

atg
Met

ctt
Leu
490

atc
Ile

&

gca
Ala

gaa
Glu

tat
Tyr
570

act
Thr

Pagina

gct
Ala
315

acc
Thr

aca
Thr

caa
Gln

tca
Ser

aca
Thr
395

ttt
Phe

agt
ser

3ty

gcc
Ala

tca
Ser
475

gtt
val

gat
Asp

&y

att
Ile

gct
Ala
555

gtt
val

cat
H1s

300
gat
Asp

cct
Pro

gct
Ala

gt
va
cgt
Ar
380
act
Thr

gct
Ala

gat
Asp

aat
Asn

tta
Leu
460

oty

cca
Pro

cca
Pro

&

aat
Asn
540

gct
Ala

aca
Thr

gaa
Glu

Ser

gt
va

act
Thr

gaa
Glu

act
Thr
365

gaa

g Glu

gca
Ala

att
Ile

caa
Gln

atc
Ile
445

aat
Asn

tta
Leu

ttt
Phe

aat
Asn

gat
ASp
525

cct
Pro

3ty

acg
Thr

atg
Met

Thr

cgt
Arg

gct
Ala

atc
Ile
350

gat
Asp

gta
val

caa
GlIn

aca
Thr

agc
Ser
430

cta
Leu

gaa
Glu

cgc
Arg

aaa
Lys

gct
Ala
510

&

gat
Asp

adad
Lys

gcc
Ala

atc
Ile
590

Arg
&

caa
Gln
335

caa
Gln

caa
Gln

aat
Asn

ttg
Leu

aat
Asn
415

att
Ile

caa
Gln

cag
GlIn

tat
Tyr

gtt
val
495

act
Thr

ttt
Phe

act
Thr

cca
Pro

ctt
Leu
575

aat
AsSn

Ile

aca
Thr
320

gtt
val

gct
Ala

aaa
Lys

gta
val

aca
Thr
400

aac
Asn

act
Thr

ata
Ile

tat
Tyr

gca
Ala
480

gt
va

tat
Tyr

gca
Ala

Glu

gta
val
560

gag
Glu

cgt
Arg

' 960
1008
1056
;1104
{1152
11200
11248
11296
f1344
11392
,.'
11440
1488
1536
1584
1632
' 1680
1728

1776

/R



gtt
val

gac
Asp

gct
Ala
625

agc
ser

aaa
Lys

ctt
Leu

aaa
Lys

tac
Tyr

ctc
Leu
610

gtt
val

tta
Leu

aaa
Lys

tca
ser

aaa
Lys
690

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

<400>

cgt
Arg
595

ttc
Phe

aac
Asn

aca
Thr

caa
Gln

tta
Leu
675

gaa
Glu

122
693
PRT

gat
Asp

act
Thr

tct
ser

gca
Ala

ttg
Leu
660

ctt
Leu

aat
Asn

cgt
Arg

CCa
Pro

att
Ile

gta
val
645

cca
Pro

&

aac
Asn

gat
Asp

gct
Ala

aag
Lys
630

aaa
Lys

act
Thr

gca
Ala

sty

cct
Pro
615

att
Ile

gca
Ala

act
Thr

tca
Ser

Streptococcus uberis

122

Met Lys Lys His
1

Gly

GlIn

ser

GlIn

65

ser

Ala

val

Phe

Pro
145

Met

Ile

Ala

50

Leu

Pro

Ser

Phe

Ser

Leu

35

Tyr

Asp

Thr

Pro

Asn

115

Glu

Ala

val

20

Gly

Met

Ala

Gly

Ala

100

Glu

Gly

Asp

Ile val Leu
5

Leu

val

Pro

Tyr

Thr

85

Asn

Met

Leu

ser

val

Asn

Asp

Met

70

ser

ser

Gly

Ala

Ser
150

ser

Asp

Gly

55

Asp

Ile

Gly

val

Glu

135

Ile

PCT_Sequence_listing (3)
gct aca gaa

ddd
Lys
600

gtt
val

cct
Pro

&
tca

ser

agt
ser
680

Lys
Ser
Phe
40

Lys
Gln
Arg
Leu
Glu
120

Tyr

Asn

att
Ile

gaa
Glu

gtt
val

cag
Gln

agt
Ser
665

cta
Leu

Ser

val

25

His

val

Ala

val

Leu

105

Tyr

Asn

GIn

gt
va

gaa
Glu

aaa
Lys

caa
GlIn
650

caa
Gln

gca
Ala

Ser

10

Gln

Gly

Ser

Gln

GIn

0

Gln

Gly

Arg

Ile

Pagina

Ala

act
Thr

aca
Thr
635

gca
Ala

gaa
Glu

atg
Met

Ile

Ala

Ala

Gly

Ala

75

Ala

Asp

Thr

Ile

Thr
155

Thr

gaa
Glu
620

cca
Pro

caa
GlIn

gac
Asp

gcg
Ala

Leu

Asp

Leu

Ala

60

Asp

Gly

Glu

Leu

Met

140

Lys

Glu
605

aca
Thr

aaa
Lys

dda
Lys

aca
Thr

gta
val
685

Gly

Gln

Asp

45

Gly

Phe

Asp

Pro

Gly

Thr

Asp

gtc
val

cct
Pro

tat
Tyr

gca
Ala

gca
Ala
670

gca
Ala

Leu

val

30

GlIn

Thr

Asn

Met

Thr

110

Asn

Gly

Tyr

gtt
val

aaa
Lys

ggt
Gly

agt
Ser
655

att
Ile

tta
Leu

val

15

AsSp

Thr

Ala

Gln

val

95

val

His

Thr

Thr

tcc
Ser

cca
Pro

caa
Gln
640

gac
Asp

Ccta
Leu

aag
Lys

Ala

val

Gly

Ala

Thr

80

Gly

Gln

Glu

Ala

His
160

1824

1872
- 1920
1968

2016

2064

2079



Ile
Thr
Pro
Thr
Phe
225
Gly
Ser
Lys
Gly
val
305
Leu
val
Ile
Ile
Asp
v;]
Gly

Trp

val

Pro

Gly

val

Glu

210

Leu

Gln

Gly

val

His

290

Glu

Asp

Ala

val

Gly

Lys

Ala

Gly

Gly

Glu
450

Ser

Glu

Asn

195

Ile

Asp

Asn

Lys

Ash

275

Asn

Ala

Thr

val

Asp

355

Thr

Glu

Arg

Ile

Ala

435

Leu

Asp

Ile

180

Asn

Pro

Glu

val

AsSp

260

Gln

His

Leu

Asp

Ala

340

Glu

Ala

Ser

Glu

Arg

Ala

Thr

GlIn

165

Pro

Thr

Asn

Ala

Asn

245

Gly

Leu

Gln

Ser

Thr

325

Pro

Ala

Ala

Ala

Thr

405

Ala

Gln

Gly

Thr

Tyr

Ser

Leu

Glu

230

Ala

Ile

Tyr

Tyr

Gln

310

Gln

Gly

Asn

Ser

val

390

Tyr

Asp

Ala

Gln

Ile

Asn

val

val

215

Thr

Leu

val

Pro

Thr

295

Gly

Asp

val

Thr

Ser

375

Gly

Pro

Leu

val

Glu
455

PCT_Sequence_listing (3)

val Ile Ala Asn val val Asp Lys Thr

Trp

Asn

200

Leu

Ile

val

Gly

ASp

280

Asn

Lys

Phe

Leu

Ile

360

Glu

Asn

Asp

Leu

Gln

440

Ile

Gln

185

ITe

Lys

Ala

val

Asp

265

Asn

Gly

Ala

Ile

Thr

345

val

Leu

Leu

val

val

425

Pro

Tyr

170

Pro Tyr

Gly Phe

Gln Asn

Lys Tyr
235

Leu Ala
250

Glu Ile

Ser Ile

Thr Ile

Tyr Ala
315

Ala Thr
330

Gly Thr

Lys GIn

Ile Ser

Ile Thr

395

Asp Phe
410

Ser Ser

Phe Gly

Asp Ala

Padgina

Ala
Ile
Tyr
220
Ala
His
Ala
ASp
Gly
Asp
Pro
Ala
val
Arg
Thr
Ala
Asp
Asn

Leu
460

53

Ile

Lys

Ile

Thr

Ile

285

ser

val

Thr

Glu

Thr

365

Glu

Ala

Ile

Gln

Ile

445

Asn

Lys

190

val

Gln

Glu

Pro

Ile

270

Ile

Thr

Arg

Ala

Ile

350

Asp

val

GIn

Thr

Ser

430

Leu

Glu

175

Asn

val

Tyr

Leu

Ala

255

Met

Phe

Arg

Gly

Gln

335

Gln

Gln

Asn

Leu

Asn

415

Ile

Gln

Gln

Ile

Thr

Asn

Gln

240

Thr

Asp

Ala

Ile

Thr

320

val

Ala

Lys

val

Thr

400

Asn

Thr

Ile

Tyr



Lys

Lys

Thr

val

545

Thr

Pro

val

Asp

Ala

625

Ser

Lys

Leu

Lys

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

Glu

Thr

Ala

Leu

Phe

530

Phe

Ala

Ser

Tyr

Leu

610

val

Leu

Lys

Ser

Lys
690

<220>

<221>

<222>

<400>

Gly

Asp

Tyr

val

515

Lys

Ile

Ala

Thr

Asn

Thr

Gln

Leu

675

Glu

123
1110
DNA
Streptococcus uberis

CDS
(1)..(1110)

123

Gln

Ser

Lys

Lys

Ile

Thr

580

Asp

Thr

ser

Ala

Leu

660

Leu

Asn

Asp

Asn

Gly

Tyr

Thr

565

Thr

Arg

Pro

Ile

val

645

Pro

Gly

Asn

Tyr

470

Ser

Asn

Asp

Lys

Ile

550

Gly

ASp

Asp

Ala

Lys

Lys

Thr

Ala

Phe

Thr

Gly

Phe

Leu

535

Lys

val

Ala

Gly

Pro

615

Ile

Ala

Thr

Ser

PCT_Sequence_listing (3)

Leu GIn Met Ser Gly Leu Arg

Asp

Glu

Leu

520

Leu

Asp

Lys

Ser

Lys

val

Pro

Gly

Ser

ser
680

Pro

Glu

505

Tyr

Gly

Leu

Thr

Gly

Ile

Glu

val

Gln

Ser

665

Leu

Leu

490

Ile

Gly

Ala

Glu

Tyr

570

Thr

val

Glu

Lys

Gln

650

Gln

Ala

475

val

Asp

Gly

Ile

Ala

555

val

His

Ala

Thr

Thr

635

Ala

Glu

Met

Pro

Pro

Gly

Asn

540

Ala

Thr

Glu

Thr

Glu

620

Pro

Gln

Asp

Ala

Phe

Asn

ASp

525

Pro

Gly

Thr

Met

Glu

605

Thr

Lys

Lys

Thr

val
685

Lys

Ala

510

Gly

Asp

Lys

Ala

Ile

590

val

Pro

Tyr

Ala

Ala

670

Ala

Tyr

val

495

Thr

Phe

Thr

Pro

Leu

575

Asn

val

Lys

Gly

Ser

655

Ile

Leu

Ala

480

val

Tyr

Ala

Glu

val

560

Glu

Arg

Ser

Pro

GlIn

640

Asp

Leu

Lys

atg aag aag aaa caa gaa atg aag tac tac ctc agg aaa tct gcc tat
Met Lys Lys Lys GIn Glu Met Lys Tyr Tyr Leu Arg Lys Ser Ala Tyr

Pagina 54

48



&ty

tct
Ser

cca
Pro

aag
Lys
65

dda
Lys

tcc
Ser

gag
Glu

gaa
Glu

tca
Ser
145

gag
Glu

gaa
Glu

gag
Glu

gaa
Glu

gca
Ala
225

att
Ile

gct
Ala

gca
Ala

cag

tta
Leu

gca
Ala

aaa
Lys
50

aaa
Lys

gta
val

acc
Thr

gaa
Glu

gtc
val
130

gat
Asp

Ty

gaa
Glu

agt
ser

gaa
Glu
210

ctg
Leu

gtt
val

agc
ser

ccg
Pro

gtc
val
290

ada

gca
Ala

cag
Gln
35

gtt
val

act
Thr

gaa
Glu

aat
Asn

aca
Thr
115

aaa
Lys

aca
Thr

aat
Asn

gac
Asp

gcc
Ala
195

aaa
Lys

gct
Ala

gaa
Glu

tta
Leu

gaa
Glu
275

cac
His

gct

gcc
Ala
20

gag
Glu

CCa
Pro

gat
Asp

aat
Asn

gag
Glu
100

gat
Asp

gaa
Glu

gaa
Glu

gac
Asp

cgt
Arg
180

aaa
Lys

gcc
Ala

aaa
Lys

tcg
Ser

cct
Pro
260

gta
val

aat
Asn

gaa

gta
val

ada
Lys

gaa
Glu

Glu

tct
ser
85

gaa
Glu

ggt
Gly

gaa
Glu

gtt
val

tca
ser
165

caa
Gln

gaa
Glu

aaa
Lys

tta
Leu

&y
245

caa
Gln

act
Thr

CcCa
Pro

aat

tca
Ser

gct
Ala

ddd
Lys

gaa
Glu
70

gaa
Glu

aca
Thr

tta
Leu

tct
ser

gag
Glu
150

tca
Ser

gag
Glu

&

aaa
Lys

gaa
Glu
230

ddaa
Lys

ctg
Leu

caa
GIn

gtc
val

gct

gta
val

gca
Ala

cca
Pro
55

aca
Thr

gaa
Glu

tcc
Ser

gaa
Glu

gaa
Glu
135

aat
Asn

aaa
Lys

act
Thr

gat
Asp

gga
G?y
215
gca
Ala

acg
Thr

gaa
Glu

tct
Ser

caa
GlIn
295

aag

PCT_Sequence_listing (3)

gca
Ala

agc
ser
40

agt
Ser

dad
Lys

tca
Ser

tct
Ser

agt
ser
120

gaa
Glu

gtt
val

cct
Pro

gat
Asp

gaa
Glu
200

gct
Ala

ctt
Leu

gta
val

gct
Ala

cct
Pro
280

gta
val

dca

gtc
val
25

acc
Thr

aad
Lys

gaa
Glu

acg
Thr

gaa
Glu
105

gaa
Glu

gaa
Glu

gaa
Glu

gaa
Glu

cgg
Arg
185

gat
Asp

gaa
Glu

aat
Asn

gaa
Glu

gct
Ala
265

gat
Asp

gct
Ala

agc

10

ctc
Leu

gaa
Glu

gaa
Glu

aaa
Lys

gct
Ala
a0

gaa
Glu

gaa
Glu

aaa
Lys

gcg
Ala

act
Thr
170

ctt
Leu

gct
Ala

tta
Leu

gct
Ala

ggc
G?y
250
aga
Arg

cac
H1s

aaa
Lys

aca

gca gtc gga agt
Ala val Gly ser

gct
Ala

gtt
val

gag
Glu
75

atg
Met

gag
Glu

tct
Ser

gag
Glu

att
Ile
155

tca
Ser

gca
Ala

gat
Asp

agc
Ser

agt
Ser
235

atc
Ile

gca
Ala

tta
Leu

aga
Arg

aat

Pagina

acc
Thr

ata
Ile
60

daa
Lys

gtt
val

aat
Asn

gaa
Glu

gat
Asp
140

aat
Asn

gaa
Glu

gaa
Glu

aaa
Lys

cgt
Arg
220

cgt
Arg

ctt
Leu

tct
Ser

cca
Pro

agt
ser
300

ctt
55

cca
Pro
45

aaa
Lys

gaa
Glu

tca
Ser

aat
Asn

gaa
Glu
125

gac
Asp

ctt
Leu

gag
Glu

gtc
val

aaa
Lys
205

gt
va

ttg
Leu

tcc
Ser

gaa
Glu

agt
Ser
285

gaa
Glu

caa

30
aag
Lys

aaa
Lys

gcc
Ala

gag
Glu

act
Thr
110

aca
Thr

cca
Pro

tct
Ser

gta
val
aaa
Lys
190
gat
Asp

dda
Lys

atg
Met

ttc
Phe

caa
GIn
270

gag
Glu

agc
ser

aat

15

ccg
Pro

gta
val

gct
Ala

aaa
Lys

cta
Leu
95

gat
Asp

gaa
Glu

tcc
Ser

gaa
Glu

act
Thr
175

aca
Thr

gag
Glu

gca
Ala

aag
LyS

atg
Met
255

gct
Ala

aaa
Lys

ttg
Leu

act

gta
val

gca
Ala

tta
Leu

gaa
Glu
80

tct
Ser

gaa
Glu

tcc
Ser

gaa
Glu

gct
Ala
160

gct
Ala

gag
Glu

gct
Ala

gaa
Glu

aaa
Lys
240

aag
Lys

aaa
Lys

dadad
Lys

gaa
Glu

caa

96
1%4
192
2l
288
336
384
b
480
52%

576



GlIn
305

att
Ile

&ty

gcc
Ala

aaa
Lys

Lys

cca
Pro

gaa
Glu

tca
Ser

tag

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

<400>

Ala

gta
val

gat
Asp

tca
Ser
355

124
369
PRT

Glu

caa
Gln

tac
Tyr
340

ggc
Gly

Asn

gag
Glu
325

caa
Gln

atg
Met

Ala
310

gca
Ala

gct
Ala

Val

Lys

dad
Lys

tat
Tyr

gcc
Ala

Streptococcus uberis

124

Tet Lys Lys

Gly

Ser

Pro

Lys

Lys

Ser

Glu

Glu

Ser

145

Glu

Glu

Leu

Ala

Lys

Lys

val

Thr

Glu

val

130

Asp

Gly

Glu

Ala

GlIn

35

val

Thr

Glu

Asn

Thr

115

Lys

Thr

Asn

Asp

Lys

Ala

20

Glu

Pro

Asp

Asn

Glu

100

ASp

Glu

Glu

Asp

Arg

Gln

5

val

Lys

Glu

Glu

Ser

85

Glu

Gly

Glu

val

ser

165

Gln

Glu

Ser

Ala

Lys

Glu

70

Glu

Thr

Leu

Ser

Glu

150

Ser

Glu

Met

val

Ala

Pro

55

Thr

Glu

ser

Glu

Glu

135

Asn

Lys

Thr

PCT_Sequence_listin
Thr Ser Thr Asn Leu Gln Asn

315

dga act caa gcc

Arg

ctt
Leu

tat
Tyr
360

Lys

Ala

Ser

40

Ser

Lys

ser

ser

Ser

120

Glu

val

Pro

Asp

Thr

gt
va
345

&ty

Tyr
val
25

Thr
Lys
Glu
Thr
Glu
105
Glu
Glu
Glu

Glu

Arg

Gln Ala
330

gcc gca
Ala Ala

agc tat
Ser Tyr

Tyr Leu
10

Leu Ala

Glu Ala

Glu val

Lys Glu
75

Ala Met
90

Glu Glu

Glu ser

Lys Glu

Ala Ile

155

Thr Ser
170

Leu Ala

Pagina

caa
Gln

gca
Ala

cgc
Arg

Arg

val

Thr

Ile

60

Lys

val

Asn

Glu

Asp

Asn

Glu

Glu

ttg
Leu

atg
Met

aag
Lys
365

Lys

Gly

Pro

45

Lys

Glu

Ser

Asn

Glu

125

Asp

Leu

Glu

val

(3)

cca
Pro

gcc
Ala
350

adad
Lys

Ser

Ser

30

Lys

Lys

Ala

Glu

Thr

110

Thr

Pro

Ser

val

Lys

Thr

agt
Ser
335

ctt
Leu

aag
Lys

Ala
15

Pro
val
Ala
Lys
Leu
95

AsSp
Glu
Ser
Glu
Thr

175

Thr

Gln
320

aca
Thr

att
Ile

caa
Gln

Tyr

val

Ala

Leu

Glu

80

Ser

Glu

Ser

Glu

Ala

160

Ala

Glu



Glu

Glu

Ala

225

Ile

Glu

Ala

Ala

Gln

305

Ile

Gly

Ala

Lys

Ser

Glu

210

Leu

val

ser

Pro

val

290

Lys

Pro

Glu

Ser

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

<220>
<221>
<222>

<400>

atg
Met

aaa
Lys

caa
Gln

act
Thr

act
Thr

ety

cag
Gln

gca
Ala
50

Ala

195

Lys

Ala

Glu

Leu

Glu

275

His

Ala

val

Asp

Ser

355

125
3222
DNA

Lys

Ala

Lys

Ser

Pro

260

val

Asn

Glu

GlIn

Tyr

340

Gly

Glu

Lys

Leu

Thr

Pro

Asn

Glu

325

GlIn

Met

Gly

Lys

Glu

230

Lys

Leu

Gln

val

Ala

310

Ala

Ala

val

Thr

Glu

Ser

Gin

295

Lys

Lys

Tyr

Ala

Streptococcus uberis

CDS
..

125
aaa
Lys

cta
Leu

gtt
val
35

ccCa
Pro

(3222)

aat
Asn

tca
ser
20

agt
Ser

acc
Thr

cgt
Arg

gct
Ala

gca
Ala

gtt
val

tct
Ser

tca
Ser

gaa
Glu

aca
Thr

agt
Ser

tgc
Cys

gaa
Glu

aca
Thr
55

PCT_Sequence_listing (3)

200

Ala

Leu

val

Ala

Pro
280

val

Thr

Arg

Leu

Tyr
360

cat
H1s

ttc
Phe

gt
va
40

gtt
val

Glu

Asn

Glu

Ala
265

ASp

Ala

Ser

Thr

val
345

Gly

tct
Ser

ata
Ile
25

gta
val

tca
Ser

Leu

Ala

Gly

Arg

His

Lys

Thr

Gln
330

Ala

Ser

acc
Thr
10

tta
Leu

act
Thr

ccg
Pro

Ser
Ser
235
Ile
Ala
Leu
Arg
Asn
315
Ala

Ala

Tyr

tat
Tyr

ety

gct
Ala

ctg
Leu

Pagina

Arg
220

Arg

Leu

Ser

Pro

Ser
300

Leu

Gln

Ala

Arg

gct
Ala

gca
Ala

aca
Thr

aca
Thr
60

Glu Asp Ala Asp Lys Lys Asp
205

val Lys

Leu Met

Ser Phe

Glu GIn
270

Ser Glu
285

Glu Ser

GIn Asn

Leu Pro

Met Ala
350

Lys Lys

gat aaa
Asp Lys

ttc gtt
Phe val
30

aac acg
Asn Thr
45

aat acg
Asn Thr

Glu

Ala

Lys

Met
255

Ala

Lys

Leu

Thr

ser
335

Leu

Lys

gt
va
15

ttt
Phe

tct
Ser

gat
Asp

Ala

Glu

Lys

Lys

Lys

Lys

Glu

Gln

320

Thr

Ile

Gln

att
Ile

gca
Ala

tta
Leu

gtt
val

48 -

96

144

192



tct
Ser
65

aca
Thr

tct
Ser

gac
Asp

gct
Ala

atg
Met
145

act
Thr

atg
Met

act
Thr

oty

cgt
Ar

225
ctt
Leu

atg
Met

cat
His

tta
Leu

tta
Leu
305

gac
Asp

cct
Pro

gtt
val

gct
Ala

gat
Asp

aat
Asn

acg
Thr

agc
Ser
130

gat
Asp

cca
Pro

caa
GIn

agt
Ser

aca
Thr
210

gat

g Asp

acc
Thr

aca
Thr

gca
Ala

&
290

gat
Asp

caa
Gln

atc
Ile

gtt
val

act
Thr

agt
Ser

ata
Ile

act
Thr
115

CCa
Pro

aag
Lys

atg
Met

acc
Thr

cca
Pro
195

gat
Asp

tat
Tyr

att
Ile

cat
H1s

aca
Thr
275

aat
AsSh

acc
Thr

gca
Ala

tta
Leu

cgc
Arg
355

gcg
Ala

aat
Asn

act
Thr
100

tca
Ser

aca
Thr

gtc
val

acc
Thr

ggt
Gly
180

aat
Asn

tta
Leu

atg
Met

gtc
val

gag
Glu
260

gac
Asp

gct
Ala

tat
Tyr

ttg
Leu

atc
Ile
340

&

gtc
val

ctc
Leu
85

agt
Ser

tca
Ser

agt
Ser

aat
Asn

tgg
Trp
165

gat
ASp

aat
Asn

agt
ser

&ty

acc
Thr
245

gaa
Glu

cgt
Arg

att
Ile

tta
Leu

aat
Asn
325

aat
Asn

ctt
Leu

gct
Ala
70

aat
Asn

Ccca
Pro

cct
Pro

caa
GlIn

caa
GlIn
150

acg
Thr

Tttt
Phe

agt
Ser

cta
Leu

tcc
Ser
230

aaa
Lys

ctg
Leu

ttg
Leu

aaa
Lys

aat
Asn
310

ctc
Leu

aat
Asn

ttc
Phe

gca
Ala

tca
ser

aca
Thr

atc
Ile

acg
Thr
135

gt
va

att
Ile

act
Thr

agt
Ser

cgt
Arg
215

tat
Tyr

gaa
Glu

cta
Leu

gta
val

atg
Met
295

caa
Gln

tta
Leu

acc
Thr

aaad
Lys

PCT_Sequence_listing (3)
cca gta acg

gat
Asp

gct
Ala

gat
Asp

ccc
Pro
120

gaa
Glu

acc
Thr

gaa
Glu

oty

gtt
val
200

tgg
Trp

aca
Thr

ttg
Leu

aat
Asn

aca
Thr
280

ey

aca
Thr

gca
Ala

cat
H1s

act
Thr
360

tcc
ser

cca
Pro

acc
Thr
105

gta
val

acc
Thr

ata
Ile

aat
Asn

tct
ser
185

caa
Gln

cca
Pro

ctt
Leu

att
Ile

gaa
Glu
265

ata
Ile

att
Ile

acc
Thr

caa
Gln

gcg
Ala
345

ttt
Phe

att gca
Ile Ala
75

att ata
Ile Ile
90

aac act
Asn Thr

acc tta
Thr Leu

cta gca
Leu Ala

aat aca
Asn Thr
155

tat cct
Tyr Pro
170

cca agt
Pro Ser

att gaa
ITe Glu

aac aat
Asn Asn

daaa g?g
Lys Gly
235

cta cga
Leu Arg
250

tta aat
Leu Asn

gaa aca
Glu Thr

gta gct
val Ala

cca atg
Pro Met
315

g?a aaa
Gly Lys
330

gat gaa
Asp Glu

gca aca
Ala Thr

Pagina

agc
ser

gat
Asp

tca
Ser

aat
Asn

agce
ser
140

aca
Thr

aat
Asn

tat
Tyr

att
Ile

atc
Ile
220

atc
Ile

cct
Pro

gct
Ala

atc
Ile

aaa
Lys
300

atg
Met

ttt
Phe

cag
Gln

gag
Glu

58

Pro

aca
Thr

aca
Thr

aaa
Lys
125

caa
Gln

gta
val

caa
Gln

aca
Thr

ccg
Pro
205

aga
Arg

agt
ser

tat
Tyr

att
Ile

ggt
285

gat
Asp

ttg
Leu

gat
Asp

cCa
Pro

tca
ser
365

val

agc
Ser

act
Thr
110

gca
Ala

gaa
Glu

aat
Asn

acc
Thr

gtt
val
190

cca
Pro

cgt
Arg

gaa
Glu

gct
Ala

gaa
Glu
270

caa
GlIn

caa
Gln

atg
Met

tat
Tyr

oy
350

gtt
val

Thr

aat
Asn
95

tca
Ser

gca
Ala

att
Ile

cca
Pro

tat
Tyr
175

aca
Thr

ctt
Leu

act
Thr

gat
Asp

gat
Asp
255

gct
Ala

agt
Ser

gct
Ala

gat
ASp

aaa
Lys
335

att
Ile

atc
Ile

act
Thr
80

cca
Pro

tct
Ser

att
Ile

tac
Tyr

gca
Ala
160

aat
Asn

tca
Ser

Tttt
Phe

tac
Tyr

oy
240

tac
Tyr

aat
Asn

gct
Ala

agc
Ser

cct
Pro
320

ctc
Leu

gat
Asp

daac
Asn

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104



tat
Tyr

atc
Ile
385

aat
Asn

gat
Asp

att
Ile

cat
His

gat
Asp
465

gca
Ala

tac
Tyr

tca
Ser

acc
Thr

ttc
Phe
545

cta
Leu

gaa
Glu

aaa
Lys

atg
Met
aag
Lys
625
aca
Thr

gca
Ala

caa
GIn
370

aaa
Lys

cct
Pro

cCa
Pro

gtt
val

ggc
Sy
450
cct
Pro

cga
Arg

atc
Ile

oty

att
Ile
530

gca
Ala

atg
Met

gt
va

oy

att
Ile
610

atg
Met

gcg
Ala

caa
Gln

act
Thr

gct
Ala

gat
Asp

aac
Asn

gaa
Glu
435

ttt
Phe

aac
Asn

gaa
Glu

ata
Ile

tac
Tyr
515

gaa
Glu

gtc
val

aaa
Lys

gct
Ala

aga
Arg
595

cCa
Pro

att
Ile

gat
Asp

gct
Ala

gtt
val

ctc
Leu

Ty

cag
Ar

420
caa
Gln

gtt
val

Tttt
Phe

atg
Met

cca
Pro
500

aca
Thr

att
Ile

tta
Leu

aat
Asn

gcce
Ala
580

att
Ile

atg
Met

gat
Asp

gtt
val

daa
Lys

gat
Asp

tta
Leu

gac
Asp
405

gat

g Asp

att
Ile

daa
Lys

Glu

&1y
485

daa
Lys

gct
Ala

cca
Pro

gca
Ala

aag
LysS
565

gct
Ala

ddd
Lys

aca
Thr

tat
Tyr

gct
Ala
645

aga
Arg

gcc
Ala

gac
Asp
390

att
Ile

act
Thr

aat
Asn

gaa
Glu

tat
Tyr
470

aat
Asn

ttt
Phe

gtt
val

gaa
Glu

ggt
&y
550
tta
Leu

gaa
Glu

gat
Asp

tta
Leu

ttc
Phe
630

&ty

ety

gct
Ala
375

dda
Lys

gcc
Ala

oty

aag
Lys

ttc
Phe
455

gat
Asp

gcc
Ala

gat
Asp

tat
Tyr

acc
Thr
535

att
Ile

acc
Thr

gaa
Glu

Ty

tca
Ser
615

aga
Arg

tat
Tyr

Tttt
Phe

PCT_Sequence_listing (3)

aat
Asn

gtc
val

aat
Asn

tat
Tyr

tag
Trp
440

ttg
Leu

tta
Leu

sty

tat
Tyr

gga
G?y
520
aac
Asn

aat
Asn

ttc
Phe

gca
Ala

cac
His
600
act
Thr

aga
Arg

cat
Hs

gct
Ala

dat
Asn

atc
Ile

aca
Thr

caa
Gln
425

aat
Asn

att
Ile

Tttt
Phe

atc
Ile

o7y
505

ttg
Leu

caa
Gln

tat
Tyr

Tttt
Phe

ttg
Leu
585

gat
Asp

gaa
Glu

aat
Asn

aad
Lys

dac
Asn

CCa
Pro

Ccta
Leu

cgc
Arg
410

acc
Thr

cct
Pro

gaa
Glu

gat
Asp

aca
Thr
490

tca
sSer

tat
Tyr

gaa
Glu

gac
Asp

tct
Ser
570

ctt
Leu

acc
Thr

agt
Ser

Sty

&y
650

cat
His

aca
Thr

ctt
Leu
395

gcc
Ala

aat
Asn

att
Ile

cca
Pro

gca
Ala
475

aac
Asn

gga
Gly

caa
Gln

tcc
Ser

ttg
Leu
555

cgt
Arg

aca
Thr

ttc
Phe

gat
Asp

gtc
val
635

gat
Asp

gtt
val

Pagina

aca
Thr
380

ttc
Phe

ctt
Leu

cca
Pro

tca
Ser

tgt
Cys
460

agt
ser

tct
Ser

tgg
Trp

&

tat
Tyr
540

gca
Ala

&y

gta
val

ttc
Phe

act
Thr
620

att
Ile

tta
Leu

ctc
Leu

59

gta
val

aac
ASn

aat
Asn

gaa
Glu

att
ITe
445

aca
Thr

ctc
Leu

gtt
val

gat
Asp

atc
Ile
525

aat
Asn

aat
Asn

atc
Ile

gac
Asp

cca
Pro
605

gac
Asp

tta
Leu

gtc
val

tac
Tyr

caa
Gln

Ttc
Phe

aac
Asn

acc
Thr
430

Tttt
Phe

cca
Pro

gtt
val

tac
Tyr

gac
AsSp
510

tta
Leu

gcg
Ala

agt
ser

cac
His
ggc
590
gat
Asp

caa
Gln

aat
Asn

att
Ile

aaa
Lys

att
Ile

aca
Thr

gga
Gly
415

cgt
Arg

gac
Asp

ccCa
Pro

gaa
Glu

gac
Asp
495

tcc
Ser

oty

Sty

gac
Asp

ddd
Lys
575

tcc
Ser

tat
Tyr

gct
Ala

gaa
Glu

gac
Asp
655

Ty

gat
Asp

gaa
Glu
400

tta
Leu

gcce
Ala

gt
Va

cat
His

ggt
Gly
480

agc
Ser

ttc
Phe

cat
His

tac
Tyr

cag
Gln
560

gca
Ala

gt
va

tat
Tyr

ttc
Phe

tta
Leu
640

atg
Met

gca
Ala

© 1152

1200
1248
21296
@344
%392
£440
1%88
1536
15@4
16%2
i
172?
177§
1824
18721
1920
1968 E

2016

1



aat
Asn

cct
Pro

ttt
Phe
705

gcg
Ala

gca
Ala

ttg
Leu

att
Ite

&
785

ctc
Leu

caa
Gln

gt
Va

gtc
val

atc
Ile
865

agt
Ser

acg
Thr

tgg
Trp

gca
Ala

gct
Ala
945

ttt

gaa
Glu

gca
Ala
690

gct
Ala

cct
Pro

gtc
val

acc
Thr

&
770

gac
Asp

tat
TYyr

atg
Met

tta
Leu

atc
Ile
850

ttg
Leu

tat
Tyr

agt
ser

att
Ile

agt
ser
930

aat
Asn

atc

tct
Ser
675

atg
Met

oty

agt
Ser

caa
Gln

aat
Asn
755

aca
Thr

act
Thr

tta
Leu

oty

gac
Asp
835

att
Ile

aca
Thr

gaa
Glu

oty

gaa
Glu
915

gat
Asp

ddd
Lys

ttc

660
gaa
Glu

ot
Arg

aat
Asn

gat
Asp

gct
Ala
740
gat
Asp

tac
Tyr

ttg
Leu

3ty

ttt
Phe
820

aat
Asn

tta
Leu

ggt
&y
gga
&y
tat
Tyl"
900
gga
Gly

ttc
Phe

aca
Thr

gct

tag
Trp

ggc
Gly

ctt
Leu

aaa
Lys
725

gtc
val

oty

Ccca
Pro

aaa
Lys

ttt
Phe
805

gat
Asp

gat
Asp

oty

ttt
Phe

ctt
Leu
885

gca
Ala

gtc
val

tat
Tyr

gtt
val

gga

CcCa
Pro

ttt
Phe

gga
Gly
710

gaa
Glu

aat
Asn

tat
Tyr

tta
Leu

gct
Ala
790

aat
Asn

gt
va

caa
Gln

sty

gat
Asp
870
atg
Met

ccCa
Pro

gtt
val

gct
Ala
950

aat

gct
Ala

aaa
Lys
695
gca
Ala

tac
Tyr

gct
Ala

gtt
val

Tttt
Phe
775

atc
Ile

tca
Ser

gtt
val

ttt
Phe

tct
ser
855

gct
Ala

aad
Lys

aat
Asn

aca
Thr

tca
Ser
935

att
Ile

ccCa

PCT_Sequence_listing (3)

atg
Met
680

gca
Ala

gtt
val

tat
Tyr

gct
Ala

atg
Met
760
gct
Ala

aaa
Lys

CCa
Pro

cct
Pro

gac
Asp
840
gca
Ala

gcc
Ala

atc
Ile

tct
ser

3
920

3ty

agt
Ser

gtg

665

tat
Tyr

gat
Asp

act
Thr

att
Ile

atc
Ile
745

gat
Asp

caa
GIn

gta
val

tca
Ser

tca
ser
825

gca
Ala

atg
Met

atg
Met

tct
Ser

tta
Leu
905
ttt
Phe

tgg
Trp

%

aat

gca
Ala

gcc
Ala

tta
Leu

gtt
val
730

cgt
Arg

aaa
Lys

gca
Ala

tat
Tyr

gaa
Glu
810

gta
val

agt
ser

gct
Ala

act
Thr

cta
Leu
890

tac
Tyr

atg
Met

tgg
Trp

ctt
Leu

aag

gaa
Glu

att
Ile

aca
Thr
715

tca
Ser

gca
Ala

gcce
Ala

accC
Thr

gca
Ala
795

gtc
val

gat
Asp

att
Ile

aag
Lys

agc
Ser
875

gat
Asp

tat
Tyr

aca
Thr

CcCa
Pro

tat
Tyr
955

act

Pagina

tta
Leu

tac
Tyr
700

agt
Ser

aat
Asn

oty

act
Thr

tgt
Cys
780

cct
Pro

agt
ser

cag
Gln

tta
Leu

tta
Leu
860

gaa
Glu

gcce
Ala

tct
Ser

cta
Leu

aat
Asn
940

cag
Gln

cat
60

gt
va
685
gct
Ala

gcc
Ala

aat
Asn

aaa
Lys
tat
Tyr
765

atg
Met

3ty

ctt
Leu

gct
Ala

ggt
&ty
845
gaa

Glu

agc
ser

aat
Asn

dac
Asn

gcc
Ala
925

cat
His

oty

acC

670

atg
Met

gat
Asp

cca
Pro

tca
Ser

aat
Asn
750

gaa
Glu

ddad
Lys

daac
Asn

gct
Ala

gat
Asp
830

aaa
Lys

agt
ser

gat
Asp

agt
ser

tca
ser
910

aat
Asn

gaa
Glu

caa
Gln

att

aat
Asn

agt
ser

aga
Arg

ctt
Leu
735
gtt
val

agt
Ser

cca
Pro

cca
Pro

cta
Leu
815

gtc
val

ddaad
Lys

ttg
Leu

3ty

cct
Pro
895

&ty

att
Ile

3ty

cca
Pro

aat

ttc
Phe

tta
Leu

acc
Thr
720

gca
Ala

tat
Tyr

gtc
val

gtt
val

aac
Asn
800

aat
Asn

atc
Ile

cct
Pro

&y

tca
ser
880

tac
Tyr
tct
ser

tct
Ser

tta
Leu

atg
Met
960

ttc

. 2064
2112

{2160

ézos
2256
2%04
2552

2448

2496
2544

2592

2640

2688

2736

2784

2832

2880

2928



PCT_Sequence_listin

(3)

1

Phe Ile Phe Ala Gly Asn Pro val Asn Lys Thr His Thr Ile Asn Phe
965 970 975
tac cgt tgg gtg agt aat gct att ttt g?a aca aac tta acc agc ttc
Tyr Arg Trp val Ser Asn Ala Ile Phe Gly Thr Asn Leu Thr Ser Phe
980 985 990
att gaa g?t caa tgt act att cca act gac tct gaa aca caa gtt gta'
ITe Glu Gly GIn Cys Thr I1e Pro Thr Asp Ser Glu Thr Gln val val
995 1000 1005
agg gtt aac cat aat ggt caa aca gtg gca gtt tat caa caa gt
Arg val Asn His Asn Gly GIn Thr val Ala val Tyr Gln GIn Va
1010 1015 1020
gct aat aag gaa gtt aat g?g aca gtt agt caa aat agc ttg cca
Ala Asn Lys Glu val Asn Gly Thr val Ser Gln Asn Ser Leu Pro
1025 1030 1035
gca tta gct gat g?c agt cac aaa gat gac agc aaa ctc ttc tgg
Ala Leu Ala Asp Gly Ser His Lys Asp Asp Ser Lys Leu Phe Trp
1040 1045 1050
gta act g?a tta ttg gtt gca agt g?g g?a tta ttt gca gct ctt
val Thr Gly Leu Leu val Ala sSer Gly Gly Leu Phe Ala Ala Leu
1055 1060 1065
aaa cgc cgt gag gaa gac
Lys Arg Arg Glu Glu Asp
1070
<210> 126
<211> 1074
<212> PRT
<213> Streptococcus uberis
<400> 126
Met Thr Lys Asn Arg Ser Ser His Ser Thr Tyr Ala Asp Lys val Ile
1 5 10 15
Lys Gly Leu Ser Ala Ser Cys Phe Ile Leu Gly Ala Phe val Phe Ala
20 25 30 '
GIn GIn val Ser Ala Glu Glu val val Thr Ala Thr Asn Thr Ser Leu
35 40 45
Thr Ala Pro Thr val Thr Thr val ser Pro Leu Thr Asn Thr Asp val
50 55 60
Ser Ala Thr Ala val Ala Ala Asp Ser Ile Ala Ser Pro val Thr Thr
65 70 75 80
Thr Asp Ser Asn Leu Asn Ser Ala Pro Ile Ile Asp Thr Ser Asn Pro
85 90 95
Ser Asn Ile Thr Ser Pro Thr Asp Thr Asn Thr Ser Thr Thr Ser Ser
100 105 110
Asp Thr Thr Ser Ser Pro Ile Pro val Thr Leu Asn Lys Ala Ala Ile
115 120 125
Ala Ser Pro Thr ser GIn Thr Glu Thr Leu Ala Ser Gln Glu Ile Tyr
130 135 140
Pdgina 61

2976

3024

3069

1 3114

.'.\



Met

145

Thr

Met

Thr

Gly

Arg

Leu

Met

His

Leu

Leu

305

Asp

Pro

val

Tyr

Ile

385

Asn

Asp

Ile

Asp

Pro

Gln

ser

Thr

210

Asp

Thr

Thr

Ala

Gly

Asp

GlIn

Ile

val

Gln

370

Lys

Pro

Pro

val

Lys

Met

Thr

Pro

195

Asp

Tyr

Ile

His

Thr

275

Asn

Thr

Ala

Leu

Arg

Thr

Ala

Asp

Asn

Glu
435

val

Thr

Gly

Asn

Leu

Met

val

Glu

260

Asp

Ala

Tyr

Leu

Ile

340

Gly

val

Leu

Gly

Arg

Gln

Asn

Asp

Asn

Ser

Gly

Thr

245

Glu

Arg

Ile

Leu

Asn

325

Asn

Leu

Asp

Leu

Asp

Ile

Gln

150

Thr

Phe

Ser

Leu

Ser

230

Lys

Leu

Leu

Lys

Asn

310

Leu

AsSh

Phe

Ala

ASp

390

Ile

Thr

Asn

val

Ile

Thr

ser

Tyr

Glu

Leu

val

Met

295

Gln

Leu

Thr

Lys

Ala

375

Lys

Ala

Gly

Lys

PCT_Sequence_listing (3)
Thr ITe Asn Thr Thr val Asn

Glu

Gly

val

200

Trp

Thr

Leu

Asn

Thr

280

Gly

Thr

Ala

His

Thr

360

Asn

val

Asn

Tyr

Trp

Asn

Ser

185

Gln

Pro

Leu

Ile

Glu

265

Ile

Ile

Thr

Gln

Ala

345

Phe

Asn

Ile

Thr

Gln

425

Asn

Tyr

170

Pro

Ile

Asn

Lys

Leu

250

Leu

Glu

val

Pro

Gly

Asp

Ala

Pro

Leu

Arg

410

Thr

Pro

155

Pro

Ser

Glu

Asn

Gly

Arg

Asn

Thr

Ala

Met

315

Lys

Glu

Thr

Thr

Leu

395

Ala

Asn

Ile

Pagina

Asn

Tyr

Ile

Ile

220

Ile

Pro

Ala

Ile

Phe

GlIn

Glu

Thr

380

Phe

Leu

Pro

Ser

62

Gln

Thr

Pro

205

Arg

ser

Tyr

Ile

Gly

Asp

Leu

Asp

Pro

Ser

365

val

Asn

Asn

Glu

Ile
445

Thr

val

190

Pro

Arg

Glu

Ala

Glu

270

Gln

Gln

Met

Tyr

GlIn

Phe

Asn

Thr

430

Phe

Pro

Tyr

175

Thr

Leu

Thr

Asp

ASp

255

Ala

Ser

Ala

Asp

335

Ile

Ile

Ile

Thr

Arg

AsSp

Ala

160

Asn

Ser

Phe

Tyr

Gly

Tyr

Asn

Ala

Ser

Pro

320

Leu

Asp

Asn

Asp

Glu

400

Leu

Ala

val



His

Tyr

Ser

Thr

Phe

545

Leu

Glu

Lys

Met

Ala

Asn

Pro

Phe

705

Ala

Ala

Arg

Ile

Gly

Ile

530

Ala

Met

val

Gly

Ile

610

Met

Ala

Gln

Glu

Ala

690

Ala

Pro

val

Phe

Asn

Glu

Ile

Tyr

515

Glu

val

Lys

Ala

Ile

Asp

Ala

ser

675

Met

Gly

ser

Gln

val

Phe

Met

Pro

500

Thr

Ile

Leu

Asn

Ala

580

Ile

Met

Asp

val

Lys

Glu

Arg

Asn

Asp

Ala
740

Lys

Glu

Gly

Lys

Ala

Pro

Ala

Lys

Thr

Tyr

Ala

645

Arg

Trp

Gly

Leu

Glu

Tyr

470

Asn

Phe

val

Glu

Glu

Asp

Leu

Phe

630

Gly

Gly

Pro

Phe

Gly

710

Glu

Asn

Phe

455

Asp

Ala

Asp

Tyr

Thr

535

Ile

Thr

Glu

Gly

Ser

615

Arg

Tyr

Phe

Ala

Tyr

Ala

PCT_Sequence_listing (3)

Leu Ile Glu Pro Cys Thr Pro Pro His

Leu

Gly

Tyr

Gly

Asn

Asn

Phe

Ala

His

600

Thr

Arg

His

Ala

Met

680

Ala

val

Tyr

Ala

Phe

Ile

Gln

Tyr

Phe

Leu

585

Asp

Glu

Asnh

Lys

Asn

665

Tyr

Asp

Thr

Ile

Ile
745

Asp

Thr

490

sSer

Tyr

Glu

Asp

Ser

570

Leu

Thr

Ser

Gly

Ala

Ala

Leu

val

730

Arg

Ala

475

Asn

Gly

GlIn

Ser

Leu

555

Arg

Thr

Phe

AsSp

val

635

Asp

val

Glu

Ile

Thr

715

ser

Ala

Pagina

460

ser

Ser

Trp

Gly

Tyr

540

Ala

Gly

val

Phe

Thr

620

Ile

Leu

Leu

Leu

Tyr

700

Ser

Asn

Gly

Leu

val

Asp

Ile

525

Asn

Asn

Ile

Asp

Pro

605

Asp

Leu

val

Tyr

val

685

Ala

Ala

Asn

Lys

val

Tyr

Asp

Leu

Ala

Ser

His

Asp

Gln

Asn

Ile

Lys

Met

Asp

Pro

Ser

Asn
750

Glu
Asp
Ser
Gly
Gly

Asp

TY"r
Ala

Glu

Asn
sSer
Arg
Leu

735

val

Phe

His

Tyr

Gln

560

Ala

val

Tyr

Phe

Leu

640

Met

Ala

Phe

Leu

Thr

720

Ala

Tyr

A



PCT_Sequence_listing (3)

Leu Thr Asn Asp Gly Tyr val Met Asp Lys Ala Thr Tyr Glu Ser val
755 760 765

Ile Gly Thr Tyr Pro Leu Phe Ala Gln Ala Thr Cys Met Lys Pro val
770 775 780

Gly Asp Thr Leu Lys Ala Ile Lys val Tyr Ala Pro Gly Asn Pro Asn
785 790 795 800

Leu Tyr Leu Gly Phe Asn Ser Pro Ser Glu val Ser Leu Ala Leu Asn
805 810 815

Gln Met Gly Phe Asp val val Pro Ser val Asp Gln Ala Asp val Ile
820 825 830

val Leu Asp Asn Asp GIn Phe Asp Ala Ser Ile Leu Gly Lys Lys Pro

val Ile Ile Leu Gly Gly Ser Ala Met Ala Lys Leu Glu Ser Leu Gly
850 855 860

Ile Leu Thr Gly Phe Asp Ala Ala Met Thr Ser Glu Ser Asp Gly Ser
865 870 875 880

Ser Tyr Glu Gly Leu Met Lys Ile Ser Leu Asp Ala Asn Ser Pro Tyr
885 890 895

Thr Ser Gly Tyr Ala Ala Asn Ser Leu Tyr Tyr Ser Asn Ser Gly Ser
900 905 910

Trp Ile Glu Gly val Pro Thr Gly Phe Met Thr Leu Ala Asn Ile Ser
915 920 925

Ala Ser Asp Phe Tyr val Ser Gly Trp Trp Pro Ash His Glu Gly Leu
930 935 940

Ala Asn Lys Thr val Ala Ile Ser Gly Leu Tyr Gln Gly Gln Pro Met
945 950 955 960

Phe Ile Phe Ala Gly Asn Pro val Asn Lys Thr His Thr Ile Asn Phe
965 970 975

Tyr Arg Trp val Ser Asn Ala Ile Phe Gly Thr Asn Leu Thr Ser Phe
980 985 990

Ile Glu Gly GIn Cys Thr Ile Pro Thr Asp Ser Glu Thr Gln val val
995 1000 1005

Arg val Asn His Asn Gly GIn Thr val Ala val Tyr Gln Gln val
1010 1015 1020

Ala Asn Lys Glu val Asn Gly Thr val Ser Gln Asn Ser Leu Pro
1025 1030 1035

Ala Leu Ala Asp Gly Ser His Lys Asp Asp Ser Lys Leu Phe Trp
Pagina 64



PCT_Sequence_listing (3)
1040 1045 1050

val Thr Gly Leu Leu val Ala sSer Gly Gly Leu Phe Ala Ala Leu
1055 1060 1065

Lys Arg Arg Glu Glu Asp
1070

<210> 127
<211> 1497
<212> DNA
<213> Streptococcus uberis

<220>
<221> DS
<222> (1)..(1497)

<400> 127

atg aaa tct tat ttg aaa cgt cgt tac g?t cta atc aca act tct gtt
Met Lys Ser Tyr Leu Lys Arg Arg Tyr goy Leu ITe Thr Thr igr val
1 5

ctt gcc gca act gta tta gct act g?t tgg caa agc act tct gtt ttg
Leu Ala Ala Thr val Leu Ala Thr Gly Trp Gln Ser Thr Ser val Leu
20 25 30
gct gaa aat ccc aca aca tcc cca aca acc acc gtc act agt aat g?t
Ala Glu Asn Pro Thr Thr Ser pro Thr Thr Thr val Thr Ser Asn Gly
35 40 45

Tttt aac ttt aat gca act ctt cta gat cac aat ggc aaa aca gtt tcc
Phe Asn Phe Asn Ala Thr Leu Leu Asp His Asn Gly Lys Thr val Ser
50 55 60

g?g aaa aca gtt agt ctc tat gat att act gat ggt aac aga act ttg

Gly Lys Thr val Ser Leu Tyr Asp Ile Thr Asp Gly Asn Arg Thr Leu

65 70 75 80

gtg cag agt gcc gtc tct gac caa aat g?t atc gca tca ttt tcc cag

val Gln Ser Ala Xal Ser Asp GIn Asn goy Ile Ala Ser Phe Ser GlIn
5 5

ttg cca ctc aac cga aat cta tcc gtt ttt gta gat aat gtc gect caa
Leu Pro Leu Asn Arg Asn Leu Ser val Phe val Asp Asn val Ala Gln
100 105 110

g?c tac aca aca cgt act agt gaa agt g?a caa gta cgc tcc tct gcec
Gly Tyr 12; Thr Arg Thr Ser Glu Ser Gly Gln val ?rg Ser Ser Ala
120 25

ttt tat att gat g?a €ag gga aca aac aca cca aaa tac agt gat aag
Phe ng Ile Asp Gly Gln Ggy Thr Asn Thr Pro LXS Tyr Ser Asp Lys
1 135 1

aca atc act att agt gtc cta aat gag gaa gct gag cca ctt gcc aat
Thr I1e Thr Ile Ser val Leu Asn Glu Glu Ala Glu Pro Leu Ala Asn
145 150 155 160

caa aaa gta acc tta acc aat ccc cta aaa gag gtt gtt g?c gaa gca
Gln Lys val Thr Egg Thr Asn Pro Leu Lys Glu val val Gly Glu Ala
170 175

atg act gat gca gat g?t cat gtt gtt ttc aag gat aaa ctt tta gaa
Met Thr Asp égg Asp Gly His val val Phe Lys Asp Lys 583 Leu Glu
185

ggt gtc ttt tac aac tat gct gtc aac g?a aaa gca att gat tct gct
Gly val ;Sg Tyr Asn Tyr Ala Vag Asn Gly Lys Ala Ile Asp Ser Ala
. 20 205

cag cca gat tca aaa aga agt gtc ttt tta gag tcc aat caa cta gct
Pagina 65

48

96

144

?‘ 192
240
288
336
384
-
o
528
576
6.5'24

672



Gln

aaa
Lys
225

act
Thr

aga
Arg

ttt
Phe

gt
va

tca
ser
305

agt
Ser

cta
Leu

&ty

cta
Leu

gat
Asp
385

caa
GlIn

aat
Asn

aac
Asn

aat
Asn

cta
Leu
465

ctt
Leu

gtc
val

Pro
210

gaa
Glu

gtc
val

act
Thr

tct
Ser

gct
Ala
290

tct
Ser

gac
Asp

gct
Ala

gaa
Glu

tta
Leu
370

gct
Ala

atc
Ile

ttg
Leu

caa
Gln

gct
Ala

‘450

cCa
Pro

tca
Ser

aaa
Lys

Asp

gga
Gly

gct
Ala

ttg
Leu

cag
Gln
275

caa
Gln

gcc
Ala

aaa
Lys

aac
Asn

gca
Ala
355

gat
Asp

act
Thr

ctg
Leu

gaa
Glu

tca
Ser
435

gcc
Ala

atg
Met

ctt
Leu

tcc
Ser

ser

ttt
Phe

&

gt
va
260

tta
Leu

oty

ttc
Phe

acc
Thr

caa
Gln
340

aat
Asn

&ty

caa
Gln

aag
Lys

ada
Lys
420

gaa
Glu

aac
Asn

gct
Ala

att
Ile

Lys

act
Thr

dda
Lys
245

cag
Gln

cca
Pro

tac
Tyr

tat
Tyr

att
Ile
325

aaa
Lys

aca
Thr

gtc
val

CcCa
Pro

gaa
Glu
405

acc
Thr

gca
Ala

aaa
Lys

sty

tta
Leu
485

Arg

ttc
Phe
230

acc
Thr

agt
Ser

ctc
Leu

acc
Thr

gtc
val
310

acg
Thr

gtt
val

gat
Asp

ttt
Phe
gat
AS

390
agc

Ser

act
Thr

aaa
Lys

adad
Lys

gaa
Glu
470

oty

ser
215

aca
Thr

gta
val

gcc
Ala

aac
Asn

act
Thr
295

gat
Asp

att
Ile

acc
Thr

gca
Ala

tac
Tyr
375

aca

p Thr

cct
Pro

gaa
Glu

gaa
Glu

gcg
Ala
455

aga
Arg

ata
Ile

PCT_Sequence_listing (3)
Phe Leu Glu

val

gca
Ala

agt
Ser

gtc
val

cga
Arg
280

cgt
Arg

oty

agc
ser

ttg
Leu

aat
Asn
360

acc
Thr

agc
ser

aaa
Lys

agc
Ser

aag
Lys
440

cca
Pro

gga
Gly

gcc
Ala

act
Thr

ctt
Leu

tct
Ser
265

aat
Asn

acc
Thr

cag
Glin

gtt
val

atc
Ile
345

o1y

tat
Tyr

cgt
Arg

aat
Asn

dadad
Lys
425

gct
Ala

&y

agt
Ser

ggt
Gly

att
Ile

tat
Tyr
250

gat
Asp

cta
Leu

agt
ser

gga
Gly

ctt
Leu
330

dac
Asn

aadd
Lys

gct
Ala

aat
Asn

aca
Thr
410

gaa
Glu

cct
Pro

cat
His

cgc
Arg

tac
Tyr
490

tta
Leu
235

gac
Asp

caa
GlIn

tcc
Ser

gaa
Glu

aca
Thr
315

aat
Asn

cCcC
Pro

gtc
val

gta
val

gtc
val
395

gca
Ala

ggt
Gly

gaa
Glu

Ty

ttg
Leu
475

tta
Leu

Pagina

Ser
220

oty

att
Ile

aat
Asn

gt
va

aat
Asn
300

aac
Asn

gag
Glu

cta
Leu

atc
Ile

aat
Asn
380

ttt
Phe

agce
ser

dac
Asn

ddad
Lys

gaa

Glu
460

ttc
Phe

ttg
Leu

66

Asn

aaa
Lys

act
Thr

¥

ttt
Phe
285

sty

aca
Thr

gaa
Glu

ddd
Lys

ttc
Phe
365

gat
Asp

tta
Leu

gag
Glu

atg
Met

caa
Gln
445

gcc
Ala

acc
Thr

aaa
Lys

Gln

aac
Asn

gat
Asp

atc
Ile
270

att
Ile

caa
Gln

cca
Pro

¥

gaa
Glu
350

aca
Thr

caa
Gln

aga
Arg

gct
Ala

cct
Pro
430

gtc
val

aaa
Lys

ttt
Phe

cat
His

Leu
ety

&y
255

gca
Ala

gat
Asp

gt
va

adad
Lys

gaa
Glu
335

gtt
val

gac
Asp

aca
Thr

gct
Ala

gct
Ala
415

cag
Gln

gat
Asp

aaad
Lys

att
Ile

aaa
Lys
495

Ala

aad
Lys
240

aac
Asn

tca
Ser

gat
Asp

cgt
Arg

tac
Tyr
320

cct
Pro

att
Ile

aag
LyS

att
Ile

gat
Asp
400

act
Thr

caa
Gln

gct
Ala

ety

&1y
480

dadd
Lys

720
768
816
864
912
960

1008

1056

1104
ﬁlsz
izoo
#296
1344
1392
1440
14?8

1497



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

<400>

128
499
PRT
Streptococcus uberis

128

?et Lys Ser Tyr

Leu

Ala

Phe

Gly

65

val

Leu

Gly

Phe

Thr

145

Gln

Met

Gly

Gln

Arg

Ala

Glu

Asn

50

Lys

GlIn

Pro

Tyr

Tyr

Ile

Lys

Thr

val

Pro

210

Glu

val

Thr

Ala

Asn

35

Phe

Thr

ser

Leu

Thr

115

Ile

Thr

val

Asp

Phe

195

Asp

Gly

Ala

Leu

Thr

20

Pro

Asn

val

Ala

Asn

100

Thr

Asp

Ile

Thr

Ala

180

Tyr

Ser

Phe

Gly

val
260

Leu Lys
5

val

Thr

Ala

ser

val

85

Arg

Arg

Gly

Ser

Leu

165

Asp

Asn

Lys

Thr

Leu

Thr

Thr

Leu

70

Ser

Asn

Thr

Gln

val

150

Thr

Gly

Tyr

Arg

Phe

230

Thr

Ser

Arg

Ala

ser

Leu

55

Tyr

Asp

Leu

Ser

Gly

Leu

Asn

His

Ala

Ser

215

Thr

val

Ala

PCT_Sequence_listing (3)

Arg

Thr

Pro

40

Leu

Asp

Gln

sSer

Glu

120

Thr

Asn

Pro

val

val

200

val

Ala

ser

val

Tyr

Gly

25

Thr

Asp

Ile

Asn

val

105

Ser

Asn

Glu

Leu

val

185

Asn

Phe

Thr

Leu

ser
265

Gly

10

Trp

Thr

His

Thr

Gly

90

Phe

Gly

Thr

Glu

Lys

Phe

Gly

Leu

Tyr
250

Asp

Leu

Gln

Thr

Asn

Asp

75

Ile

val

Gln

Pro

Ala

155

Glu

Lys

Lys

Glu

Leu

235

Asp

Gln

Pagina

Ile
ser
val
Gly
60

Gly
Ala
ASp
val
Lys
140
Glu
val
Asp
Ala
Ser
220
Gly
Ile

Asn

Thr

Thr

Thr

45

Lys

Asn

ser

Asn

Tyr

Pro

val

Lys

Ile

205

Asn

Lys

Thr

Gly

Thr
Ser
30

Ser
Thr
Arg
Phe
val
110
Ser
Ser
Leu
Gly
Leu
190
Asp
Gln
ASh

Asp

Ile
270

ser

15

val

Asn

val

Thr

ser

95

Ala

Ser

Asp

Ala

Glu

175

Leu

Ser

Leu

Gly

Gly

Ala

val

Leu

Gly

ser

Leu

80

GlIn

GIn

Ala

Lys

Asn

160

Ala

Glu

Ala

Ala

Lys

Asn

Ser

\>



Phe

val

Ser

305

Ser

Leu

Gly

Leu

ASp

385

Gln

Asn

Asn

Asn

Leu

465

Leu

val

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

Ser

Ala

290

Ser

Asp

Ala

Glu

Leu

370

Ala

Ile

Leu

Gln

Ala

450

Pro

Ser

Lys

<220>

<221>

<222>

<400>

GlIn

275

Gln

Ala

Lys

Asn

Ala

355

Asp

Thr

Leu

Glu

Ser

435

Ala

Met

Leu

ser

129
834
DNA
Streptococcus uberis

CbS
(1..(834)

129

Leu

Gly

Phe

Thr

GIn

340

Asn

Gly

Gln

Lys

Lys

Glu

Asn

Ala

Ile

Pro

Tyr

Tyr

Ile

325

Lys

Thr

val

Pro

Glu

405

Thr

Ala

Lys

Gly

Leu
485

Leu

Thr

val

310

Thr

val

Asp

Phe

Asp

Ser

Thr

Lys

Lys

Glu

470

Gly

Asn

Thr

295

Asp

Ile

Thr

Ala

Tyr

375

Thr

Pro

Glu

Glu

Ala

455

Arg

Ile

PCT_Sequence_listing (3)

Arg Asn Leu Ser val

280

Arg

Gly

ser

Leu

Asn

360

Thr

ser

Lys

Ser

Lys

Pro

Gly

Ala

Thr

Gln

val

Ile

345

Gly

Tyr

Arg

Asn

Gly

Ser

Gly

Ser

Gly

Leu

330

Asn

Lys

Ala

Asnh

Thr

410

Glu

Pro

His

Arg

Tyr
490

Glu

Thr

315

Asn

Pro

val

val

val

395

Ala

Gly

Glu

Gly

Leu

475

Leu

Asn

300

Asn

Glu

Leu

Ile

Asn

380

Phe

Ser

Asn

Lys

Glu

460

Phe

Leu

Phe

285

Gly

Thr

Glu

Lys

Phe

365

Asp

Leu

Glu

Met

Gln

445

Ala

Thr

Lys

Ile

Gln

Pro

Gly

Glu

350

Thr

Gln

Arg

Ala

Pro

430

val

Lys

Phe

His

Asp

val

Lys

Glu

335

val

Asp

Thr

Ala

Ala

415

Gln

Asp

Lys

Ile

Lys

Asp

Arg

Tyr

320

Pro

Ile

Lys

Ile

Asp

Thr

Gln

Ala

Gly

Gly

Lys

atg tct aag cca atg aca aag aaa aaa aag gct att tct att caa aag
Met Ser Lys Pro Met Thr Lys Lys Lys Lys Ala Ile Ser Ile Gln Lys
1 5 10 15

Padgina 68

N\



tct
Ser

act
Thr

3ty

acc
Thr
65

aac
Asn

tca
Ser

cct
Pro

att
Ile

aca
Thr
145

gag
Glu

&ty

gtc
val

tcg
Ser

ggt
Gly
225

gat
Asp

tct
Ser

aaa
Lys

gta
val

gtt
val

cac
His
50

agt
ser

act
Thr

aat
Asn

ttc
Phe

aag
Lys
130
acc

Thr

tca
Ser

aca
Thr

agt
Ser

tta
Leu
210

agt
ser

aag
Lys

cta
Leu

tca
Ser

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

aaa
Lys

ttt
Phe
35

gca
Ala

ctt
Leu

cta
Leu

cCa
Pro

gac
Asp
115

gta
val

aca
Thr

agg
Arg

aaa
Lys

cca
Pro
195

act
Thr

cag
Gln

aaa
Lys

Tttt
Phe

aat
Asn
275

130
278
PRT

cca
Pro
20

aca
Thr

aca
Thr

gag
Glu

act
Thr

aat
Asn
100

aca
Thr

gtt
val

act
Thr

gta
val

gag
Glu
180

tca
Ser

ccg
Pro

act
Thr

gaa

Glu:

tct
Ser
260

aaa
Lys

att
Ile

cct
Pro

agt
ser

aca
Thr

tcg
ser
85

gaa
Glu

gaa
Glu

caa
Gln

att
Ile

cct
Pro
165

att
Ile

cccC
Pro

gcc
Ala

aaa
Lys

ctt
Leu
245

gca
Ala

aat
Asn

tta
Leu

tcc
Ser

&

acg
Thr
70

gat
Asp

ata
Ile

gtc
val

gaa
Glu

act
Thr
150

gtc
val

agt
ser

tct
Ser

CcCt
Pro

ddaa
Lys
230
cct
Pro

ctt
Leu

gat
Asp

&y

gta
val

ttg
Leu
55

acc
Thr

acc
Thr

gta
val

att
Ile

o7y
135

cta
Leu

aaa
Lys

aca
Thr

tca
Ser

aaa
Lys
215

tcc
Ser

CcCa
Pro

att
Ile

Streptococcus uberis

PCT_Sequence_listing (3)

ttt
Phe

ttt
Phe
40

ctg
Leu

tac
Tyr

att
Ile

acc
Thr

caa
Gln
120

gta
val

aat
Asn

ddad
Lys

agt
Ser

act
Thr
200

tca
Ser

aaa
Lys

act
Thr

agc
Ser

acc
Thr
25

gct
Ala

tct
Ser

tta
Leu

tct
Ser

aca
Thr
105

aat
Asn

gct
Ala

&

cct
Pro

cca
Pro
185

tca
Ser

cgt
Arg

gat
Asp

ggc
Gly

aca
Thr
265

ttc
Phe

gaa
Glu

gta
val

atg
Met

agt
ser
90

gag
Glu

ccg
Pro

&

gtt
val

att
Ile
170

agt
ser

tca
Ser

caa
Gln

gac
Asp

tca
Ser
250

gct
Ala

oty

gaa
Glu

tca
Ser

gca
Ala
75

gat
Asp

aca
Thr

gat
Asp

gaa
Glu

tct
Ser
155

aat
Asn

agt
ser

gag
Glu

aat
Asn

gcc
Ala
235

caa
Gln

tta
Leu

gcc
Ala

gta
val

gtt
val
60

agt
Ser

aat
Asn

acc
Thr

tta
Leu

gta
val
140

cag
GIn

aaa
Lys

tct
Ser

tct
Ser

agt
ser
220

ada
Lys

gaa
Glu

oty

Pagina 69

cta
Leu

gt
Va
45

cccC
Pro

gag
Glu

oty

agc
Ser

cct
Pro
125

acg
Thr

tca
ser

att
Ile

gat
Asp

aat
Asn
205

cag
Gln

gaa
Glu

agt
ser

ctt
Leu

tta
Leu
30

tct
Ser

daad
Lys

tct
Ser

oty

gag
Glu
110

ata
Ile

gtt
val

act
Thr

att
Ile

gtt
val
190

cag
Gln

gaa
Glu

aaa
Lys

&

tte
Phe
270

tta
Leu

tca
Ser

gaa
Glu

cca
Pro

acg
Thr
95

gcg
Ala

ggt
Gly

aca
Thr

aca
Thr

gaa
Glu
175

att
Ile

caa
Gln

aag
Lys

gag
Glu

att
Ile
255

cta
Leu

Ser

tta
Leu

tta
Leu

agt
ser
80

gct
Ala

att
Ile

Glu

aag
Lys

act
Thr
160

gta
val

aca
Thr

ggt
Gly

aaa
Lys

ggt
Ty
240
ttt

Phe

tta
Leu

- 288

1336

384
';_432
480
576
624
6?2
720
768
a6

834

AN



<400>

130

get Ser Lys

Ser

Thr

Gly

Thr

65

Asn

Ser

Pro

Ile

Thr

145

Glu

Gly

val

Ser

Gly

Asp

Ser

Lys

val

val

His

50

Ser

Thr

Ash

Phe

Lys

Thr

Ser

Thr

Ser

Leu

210

Ser

Lys

Leu

Ser

Lys

Phe

35

Ala

Leu

Leu

Pro

Asp

val

Thr

Arg

Lys

Pro

195

Thr

Gln

Lys

Phe

Asn
275

<210> 131

Pro

Pro

20

Thr

Thr

Glu

Thr

Asn

100

Thr

val

Thr

val

Glu

180

Ser

Pro

Thr

Glu

Ser

260

Lys

Met

Ile

Pro

Ser

Thr

ser

85

Glu

Glu

Gln

Ile

Pro

165

Ile

Pro

Ala

Lys

Leu

245

Ala

Asn

Thr

Leu

Ser

Gly

Thr

70

Asp

Ile

val

Glu

Thr

150

val

Ser

Ser

Pro

230

Pro

Leu

Asp

Lys

Gly

val

Leu

55

Thr

Thr

val

Ile

Gly

Leu

Lys

Thr

ser

Lys

ser

Pro

Ile

PCT_Sequence_listing (3)

Lys Lys L%s Ala Ile Ser Ile
1

Phe

Phe

40

Leu

Tyr

Ile

Thr

GlIn

120

val

Asn

Lys

Ser

Thr

200

ser

Lys

Thr

ser

Thr

25

Ala

Ser

Leu

Ser

Thr

105

Asn

Ala

Gly

Pro

Pro

185

Ser

Arg

Asp

Gly

Thr
265

Phe

Glu

val

Met

ser

90

Glu

Pro

Gly

val

Ile

170

Ser

Ser

Gln

Asp

Ser

250

Ala

Gly

Glu

Ser

Ala

75

Asp

Thr

Asp

Glu

Ser

155

Asn

Ser

Glu

Asn

Ala

235

Gln

Leu

Pagina

Ala

val

val

60

Ser

Asn

Thr

Leu

val

140

GlIn

Lys

ser

ser

Ser

220

Lys

Glu

Gly

70

Leu

val

45

Pro

Glu

Gly

ser

Pro

125

Thr

Ser

Ile

Asp

Asn

205

GIn

Glu

ser

Leu

Leu

30

Ser

Lys

Ser

Gly

Glu

110

Ile

val

Thr

Ile

val

190

Gln

Glu

Lys

Gly

Phe
270

Gln

15

Leu

Ser

Glu

Pro

Thr

95

Ala

Gly

Thr

Thr

Glu

175

Ile

Gln

Lys

Glu

Ile

255

Leu

Lys

ser

Leu

Leu

ser

80

Ala

Ile

Glu

Lys

Thr

160

val

Thr

Gly

Lys

Gly

Phe

Leu



<211>
<212>
<213>

<220>
<221>
<222>

<400>

atg
Met

acc
Thr

gca
Ala

aat
Asn

gaa
Glu
65

tta
Leu

att
Ile

atg
Met

gaa
Glu

agg
Arg
145

aaa
Lys

att
Ile

gtt
val

gaa
Glu

tta
Leu
225

gagd
Glu

cag

gaa
Glu

gca
Ala

3ty

tca
ser
50

gcc
Ala

agt
Ser

gaa
Glu

gt
va

dda
Lys
130

ddad
Lys

ata
Ile

gat
Asp

aaa
Lys

aag
Lys
210

agt
ser

ttg
Leu

daa

1518
DNA

Streptococcus uberis

CDS
..

131
atc
Ile

gcg
Ala

gca
Ala
35

gaa
Glu

caa
Gln

gaa
Glu

gct
Ala

aga
Arg
115

aca
Thr

gaa
Glu

gaa
Glu

act
Thr

aat
Asn
195

tta
Leu

gaa
Glu

ada
Lys

daad

(1518)

aaa
Lys

gtc
val
20

gtc
val

gtc
val

cga
Arg

ctt
Leu

gac
Asp
100

aga
Arg

cta
Leu

aaa
Lys

act
Thr

agg
Arg
180

tca
Ser

cgt
Arg

gct
Ala

gaa
Glu

tct

caa
Gln

tta
Leu

aca
Thr

caa
Gln

adad
Lys

cca
Pro
85

tat
Tyr

tct
ser

gct
Ala

gag
Glu

aaa
Lys
165

gaa
Glu

att
Ile

gat
Asp

gct
Ala

aac
Asn
245

cat

aaa
Lys

gca
Ala

aca
Thr

gat
Asp

&ty
70

acc
Thr

ctt
Leu

gaa
Glu

tta
Leu

aaa
Lys
150

gaa
Glu

gaa
Glu

gta
val

tta
Leu

aag
Lys
230

tta
Leu

gaa

cat
His

oty

gtc
val

aag
Lys
55

gaa
Glu

gat
Asp

tta
Leu

caa
GlIn

gag
Glu
135

ctt
Leu

tca
ser

tta
Leu

gaa
Glu

gaa
Glu
215

caa
GlIn

gat
Asp

ttg

PCT_Sequence_listing (3)

oty

aca
Thr

aag
Lys
40

tta
Leu

gac
Asp

att
Ile

3ty

aat
Asn
120

gct
Ala

gag
Glu

gaa
Glu

gca
Ala

aaa
Lys
200

aaa
Lys

aat
Asn

act
Thr

gaa

aag
Lys

gct
Ala
25

gcg
Ala

gaa
Glu

att
Ile

tta
Leu

ttt
Phe
105

gac
Asp

tta
Leu

gat
Asp

tta
Leu

gat
Asp
185

gaa
Glu

gaa
Glu

tca
Ser

gct
Ala

aaa

cat
His
10

ttc
Phe

gaa
Glu

tca
Ser

agc
ser

aag
Lys
90

cta
Leu

gag
Glu

aaa
Lys

gaa
Glu

aat
Asn
170

act
Thr

gca
Ala

tta
Leu

gat
Asp

gag
Glu
250

act

gcce
Ala

tca
Ser

gat
Asp

aag
Lys

gaa
Glu
75

gat
Asp

aaa
Lys

cgt
Arg

gat
Asp

gtt
val
155

gat
Asp

att
Ile

dda
Lys

&

tta
Leu
235

aat
Asn

aaa

Pagina

tta
Leu

agc
sSer

tta
Leu

gta
val
60

aaa
Lys

att
Ile

cca
Pro

tgg
Trp

tca
Ser
140

caa
Gln

tta
Leu

gaa
Glu

gtt
val

gac
Asp
220

tca
Ser

att
Ile

aaa
71

cgc
Arg

cta
Leu

ttt
Phe
45

aaa
Lys

cta
Leu

atg
Met

gct
Ala

aaa
Lys
125
gaa
Glu

ctt
Leu

adad
Lys

gaa
Glu
aaa
Lys
205
tac

Tyr

aat
Asn

act
Thr

gaa

aaa
Lys

gga
30
act

Thr

caa
Gln

cga
Arg

cta
Leu

gtt
val
110

gat
Asp

aga
Arg

gca
Ala

dda
Lys

cta
Leu
190

Ty

gat
Asp

gaa
Glu

gtt
val

gtt

gcg
Ala
15

ety

ata
Ile

ctt
Leu

gag
Glu

tca
ser
95

gag
Glu

att
Ile

gaa
Glu

aag
Lys

gat
Asp
175

gac
Asp

tta
Leu

aaa
Lys

aac
Asn

gaa
Glu
255

gaa

gtc
val

ttc
Phe

aat
Asn

ttg
Leu

tta
Leu
80

aat
Asn

gaa
Glu

aca
Thr

att
Ile

gta
val
160

tat
Tyr

gaa
Glu

gaa
Glu

ada
Lys

aaa
Lys
240

ctt
Leu

tta

48
96
144
192
240
288
336
384
432

- 480
. 528
;576
1624
672
720
/68

816

A\



Gln

gag
Glu

gca
Ala

gcc
Ala
305

dda
Lys

caa
Gln

gaa
Glu

caa
Gln

atg
Met
385

atg
Met

gag
Glu

cca
Pro

gca
Ala

aag
Lys
465

ctc
Leu

gtc
val

Lys

ctg
Leu

gaa
Glu
290

aag
Lys

tta
Leu

gct
Ala

aaa
Lys

aaa
Lys
370

ctt
Leu

aag
Lys

ttg
Leu

aac
Asn

gct
Ala
450

dac
Asn

cta
Leu

tac
Tyr

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

<400>

Lys

aaa
Lys
275

gct
Ala

aaa
Lys

gtt
val

daa
Lys

gaa
Glu
355

gaa
Glu

aag
LyS

aac
Asnh

gac
Asp

add
Lys
435

ccCa
Pro

gca
Ala

gt
Va

gcc
Ala

132
505
PRT

Ser
260

gca
Ala

aat
Asn

gaa
Glu

gaa
Glu

gcc
Ala
340

gcc
Ala

gt
va

agc
ser

gag
Glu

aaa
Lys
420

gt
va

aat
Asn

aac
Asn

gca
Ala

30
500

His

gaa
Glu

gaa
Glu

gct
Ala

gaa
Glu
325

gaa
Glu

ctt
Leu

gac
Asp

tta
Leu

caa
Gln
405

gct
Ala

gct
Ala

caa
Gln

adcC
Asn

agt
Ser
485

aaa
Lys

Glu

aaa
Lys

gca
Ala

gaa
Glu
310

atc
Ile

Sty

gaa
Glu

gcg
Ala

caa
Gln
390

atg
Met

aaa
Lys

cct
Pro

dac
Asn

ctc
Leu
470

&y

cgc
Arg

Leu

gaa
Glu

aat
Asn
295

aaa
Lys

act
Thr

ctt
Leu

gct
Ala

ctt
Leu
375

gaa
Glu

agc
ser

caa
Gln

caa
Gln

caa
Gln
455

cca
Pro

ctc
Leu

aaad
Lys

Streptococcus uberis

132

?et Glu Ile Lys GIn Lys His
5

PCT_Sequence_listin

Glu

gcc
Ala
280

gat
Asp

gtt
val

gct
Ala

gaa
Glu

gaa
Glu
360

aat
Asn

cag
GlIn

caa
Gln

gaa
Glu

gcc
Ala
440

aac
Asn

tca
Ser

tcc
Ser

aaa
Lys

Lys Thr Lys Lys Glu

265

ctt gag
Leu Glu

aaa cta
Lys Leu

cct gaa
Pro Glu

gct aag
Ala Lys
330

aaa gac
Lys Asp
345

att gct
Ile Ala

gct ctc
Ala Leu

ctt gac
Leu Asp

gaa gaa
Glu Glu
410

ttg gca

Leu Ala
425

gaa ggc
Glu G?y

aac caa
Asn Gln

aca ggt
Thr G?y

ctc atg
Leu Met
490

g?t taa
Gly
505

gca
Ala

tct
Ser

cta
Leu
315

ddad
Lys

ttc
Phe

aad
Lys

ctt
Leu

ddd
Lys
395
dada

Lys

gaa
Glu

ddd
Lys

gcg
Ala

gac
Asp
475

atc
Ile

gaa aaa
Glu Lys
285

gaa gaa
Glu Glu
300

gaa ggg
Glu G?y

gaa gca
Glu Ala

gaa gct
Glu Ala

ttg aaa
Leu Lys
365

gct gat
Ala Asp
380

gct aaa
Ala Lys

gct aaa
Ala Lys

aaa atc
Lys Ile

gcc aat
Ala Asn
445

caa gca
Gln Ala
460

aaa cca
Lys Pro

gga gca
G?y Ala

3

val
270

gtt
val

cgt
Arg

caa
Gln

gaa
Glu

gtt
val
350

gaa
Glu

dda
Lys

gaa
Glu

ttg
Leu

aaa
Lys
430

gca
Ala

aac
Asn

gtt
val

&y

Glu

aag
Lys

gat
Asp

gtt
val

gag
Glu
335

daaa
Lys

gac
Asp

gaa
Glu

caa
GIn
415

gac
Asp

ggt
Gly

caa
Gln

dac
Asn

gcc
Ala
495

Leu

tta
Leu

gct
Ala

gaa
Glu
320

ctt
Leu

gca
Ala

cac
His

aaa
Lys

gct
Ala
400

gct
Ala

atg
Met

caa
Gln

gct
Ala

cca
Pro
480

ttc
Phe

Lys His Ala Leu Arg Lys Ala val
10 15

Pagina 72

864
912
960

1008

1056

i104
1152
1200
1;48
1?96
1544
1#92
1488

1518



Thr

Ala

Asn

Glu

65

Leu

Ile

Met

Glu

Lys

Ile

val

Glu

Leu

225

Glu

Gln

Glu

Ala

Ala
305

Ala

Gly

Ser

50

Ala

Ser

Glu

val

Lys

Lys

Ile

Asp

Lys

Lys

210

Ser

Leu

Lys

Leu

Glu

290

Lys

Ala

Ala

35

Glu

Gln

Glu

Ala

Glu

Glu

Thr

Asn

195

Leu

Glu

Lys

Lys

Lys

Ala

Lys

val

20

val

val

Arg

Leu

AsSp

Arg

Leu

Lys

Thr

Arg

Ala

Glu

Ser

260

Ala

Asn

Glu

Leu

Thr

GlIn

Lys

Pro

85

TYyr

ser

Ala

Glu

ITe

AsSp

Ala

Asn

245

His

Glu

Glu

Ala

Ala

Thr

Asp

Gly

70

Thr

Leu

Glu

Leu

Glu

val

Leu

Lys

Leu

Glu

Lys

Ala

Glu
310

Gly

val

Asp

Leu

Gln

Glu

135

Leu

Ser

Leu

Glu

Glu

215

GIn

Asp

Leu

Glu

Asn

295

Lys

PCT_Sequence_listing (3)
Thr Ala Phe Ser Ser Leu Gly
30

Asp

Ile

Gly

Asn

120

Ala

Glu

Glu

Ala

Lys

Lys

Asn

Thr

Glu

Ala

280

Asp

val

25

Ala

Glu

Ile

Leu

Phe

105

Asp

Leu

Asp

Leu

Asp

Glu

Glu

ser

Ala

Lys

Leu

Lys

Pro

Glu

Ser

Ser

Glu

Lys

Glu

Asn

170

Thr

Ala

Leu

Asp

Glu

Thr

Glu

Leu

Glu

Asp

Lys

Glu

75

Asp

Lys

Arg

Asp

val

155

Asp

Ile

Lys

Gly

Leu

235

Asn

Lys

Ala

Ser

Leu
315

Pagina

Leu

val

60

Lys

Ile

Pro

Trp

Ser

140

Gln

Leu

Glu

val

220

Ser

Ile

Lys

Glu

Glu

300

Glu

Phe

45

Lys

Leu

Met

Ala

Leu

Lys

Glu

Tyr

Asn

Thr

Glu

Lys

285

Glu

Gly

Thr

GlIn

Arg

Leu

val

110

Asp

Arg

Ala

Lys

Leu

190

Gly

Asp

Glu

val

val

270

val

Arg

GIn

Gly

Ile

Leu

Glu

Ser

95

Glu

Ile

Glu

Lys

Asp

Leu

Lys

Asn

Glu

255

Glu

Lys

ASp

val

Phe

Asn

Leu

Leu

80

Asn

Glu

Thr

Ile

val

160

Tyr

Glu

Glu

Lys

Lys

Leu

Leu

Leu

Ala

Glu
320

'\\‘9\



Lys Leu val

Gln Ala Lys

Glu Lys Glu
355

Gln Lys Glu
370

Met Leu Lys
385

Met Lys Asn

Glu Leu Asp

Pro Asn Lys

Ala Ala Pro
450

Lys Asn Ala

Leu Leu val

val Tyr Ala

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

<400> 133
ttgcgatata

133
4449
DNA

attatgattt
aaagtgatta
gaaaacagac
cttttagaga
cctttagatg
gaggcatttg
ggttctactt
gatgacgaag
ggtttcaaag

PCT_Sequence_Tlisting (3)

Glu Glu ITe Thr Ala Ala Lys Lys Glu Ala Glu

325

Ala Glu Gly Leu Glu

340

Ala Leu Glu Ala Glu

360

val Asp Ala Leu Asn

375

Ser Leu GIn Glu Gln
390

Glu Gln Met Ser Gln

405

Lys Ala Lys GIn Glu

420

val Ala Pro GIn Ala

440

Asn GIn Asn Gln Asn

455

Asn Asn Leu Pro Ser
470

Ala ser Gly Leu Ser

485

Gly Lys Arg Lys Lys

aaaaaatgac
ttgcttcaag
atggttcaga
aaattccaga
agcaagcggce
gtagaggaag
caaataatga
caaaaattcc
aagaacatgg

ggatggcacc

Streptococcus uberis

gagatcgtca
ctgtgtaaac
agcttcaatc
agaaaaggta
atttttacat
tctgattgct
tgataaccat
ctttgtttat
tatgcatatt

taaagcacag

330

Lys Asp Phe
345

ITe Ala Lys

Ala Leu Leu

Leu Asp Lys

Glu Glu Lys
410

Leu Ala Glu
425

Glu Gly Lys

Asn Gln Ala

Thr Gly Asp
475

Leu Met Ile
490

aatagcagaa
cattttaaag
caagttgatt
actgaggaag
gaaggccgtg
agtattgatt
gattttcata
gattttctta
gcaggaatct

ctaattgcat

Pagina

Glu Ala val
350

Leu Lys Glu

Ala Asp Lys
380

Ala Lys Glu

Ala Lys Leu

Lys Ile Lys

Ala Asn Ala
445

GIn Ala Asn
460

Lys Pro val

Gly Ala Gly

tagttttaca
gaacaattca
atacattgaa
ctacaaatga
aaaaaaatac
ctggagttga
aagagacaga
gtggtgatac
tagttggtga
atcgaacttg
74

Glu Leu
335

Lys Ala
Asp His
Glu Lys
Glu Ala

400
Gln Ala
415
Asp Met
Gly Gln

Gln Ala

Pro
480

Asn

Ala Phe
495

atcgacactg
tgcagatgaa
tactgcatct
tcagccggaa
tgagaatttg
tattaagcac
agtttctgaa
cagtgtgaga
ttctaaaaaa

gagtaaaaat

. 60
. 120
. 180
| 240
300
1360
1420
480
540
600



aatagtgaag
ggtgctgacg
tgggcaaagg
aactatggga
caaaccgata
tctatttttg
tatgaaaata
tcttttaatg
aaagttgtca
aaaaaaggtg
tatgagacag
aaaacatggg
aaacaagaca
gttttcaaat
cttaaacctg
tattttatta
tttctcccag
ataccacaat
gtcccaaatg
aatgtgaaaa
atactgttaa
tcggatcaag
tcaaaagaca
attaaagatt
attcttcctc
ataaagcttc
tatggtgatt
actcgtttaa
ccttggggag
cggttttatg
ttaatattta
aaggttttaa
ttagaacatg
gatggaagtg
tttattcggg
tttgccattg
gtttttcatg

attcaaacct

gttatcaaga
tgattagctt
tattagaaga
catcagcaac
gttccacttt
aaaaagaaat
tcaactggca
aaatgttaat
tcatagaacg
ctaaaggtgt
ttccagaatt
ctgttagcat
agaaaaaaag
atccaggtgt
atatagtagc
gtagcgggac
tgacaaaaaa
taacgaagtt
gtaaacctat
aagcagcaca
aagattttaa
tcagacgctt
gaaaaaatta
cggccattga
taaaacttaa
gctcattaga
ggaactcaga
ctggtatcgt
ttgactatga
ttatgcagag
tgcgacatgc
aaaccttaaa
gagatcaata
tctataatcc
tttcctccag
ataatcaaaa
ttgatgatgc

tagaaacaga

PCT_Sequence_listing (3)

agcaaaccag
gagtattggt
agcgaaaaag
aagtaatact
gctttctgta
gtatttacca
aaattattac
aaccttaaac
tcaagcagaa
tattttgatt
aagaaatacc
ttcagcaaac
ctattcactt
atcaggtttt
accgggagaa
ttcaatgtct
atggcaaaaa
attgttccaa
attaccttac
gacgaatgtt
agaaagtcgt
taaaattgaa
tgataaaaat
gagtccatta
tgtgggaaaa
gaaagatcaa
aaacatttta
tcatccatat
aaaatggaag
tcaggctggc
taaggattac
aacaggtcat
tcaaatgcaa
taaaacaaac
aatcagtaaa
acctaaagta
tcaccttcaa

cactcaagga

ttttttgcaa
gagattggta
aaaaatgttg
tttgatcaag
tctgcaaatc
acactaaaaa
ctttttaagc
caatcaaaag
aatatttttc
aaccaatcag
ttattagatg
gatggtaaag
gtgtttaata
agtacttggg
aatatttatt
gctccaaaag
aaatgggaaa
aatacagcgg
tcacctcgaa
tttgtaactt
aaagagtttg
ccaggatcag
gagactattc
tatgttcaaa
gcagttgaaa
ccggatttaa
gatccagtag
ggtttaggag
caagacccta
attgccaacc
cgtgttgata
caggccccta
tttgcagatt
actgaagacc
aatcgtccat
aaaattgaag
ggaataaggc

agatttcgac
Pagina

tgaaagatgc
gtgggcaaaa
ttgtcgttgce
ttgttgatga
ccgaagtcat
ttgatacttt
aagaaaagca
aagaaggaag
ctcaattaaa
gaccaactac
atgaagatgg
cattgaaaga
caaaaccaca
ggccaggtct
ctacaggtaa
tcgcagggge
aacaaaatgt
atattcttta
gacaaggggc
ctgcagataa
atattgtgat
ttttaggaaa
aaaccgtgca
tagctccaaa
atgaatttgt
acattccatt
cctggcaaga
aagataaatt
aagctttaga
atgctaaaat
tcctaaattc
agtatatgga
ttgatcctga
ccttacctga
atcaagagca
aaaaaactgc
tagtaaaaga

ttaatcttgc
75

1
{

catcaaacgt
cgatgatatt'
agcaatggga.
aactttecca.
tggtgttggcg
agaagtacct
agaacgtatt ,
tttaaaagat
agaagtgatgi

ttatggtaac '

tgatttcaaa
ttaccttcaa -
attgaaacat -
tgatttaacc

tgataatagc |

aagtgccatg
ttccatgtct
tgatcatagt
aggggcttta
taaaggagca
cagaaacttt
gattctttat
ctctagggtt
cagttcaatg
ggaagggttt
catgggattt
aggaagcaag
tgatatcgtg
tgcagatcaa
gcgtctacgt
tcaaaaagac
aagtgcatta
tttagaatgg
cggaaactat
tattattccc
tcttcaagtt
taataagatt
tgatttccaa

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620

' 1680
| 1740
- 1800
© 1860

1920
. 1980
' 2040
2100
2160
12220
12280
12340
2400
2460
2520
2580
2640
2700
2760
észo
2880

Aﬂ*



ggtaagggat
gattctctta
tccaggtatce
aattcagagg
cacgatggta
catttaaaag
cttttagtta
ccaacatggc
aagattgcta
gataaattaa
acttttgata
gagtatgatg
tccgggaaga
gatagtgata
aaatatgaaa
aaaaacagcc
ttcacaaata
accgatagct
tcaacagatg
tatccgetta
ttccaagcaa
tccgactcaa
gtttccacta
caagacgcta
gactcgttac
tcattagctt
aataagtta

© <210>
<211>
<212>
<213>
<400>

134
1483
PRT

134

ttgaattaga
aagaaaaaga
gatcaccaag
aaagtgagga
agaaaacaaa
ataatactta
ccacaacaaa
aagctaacta
ttccgattta
tatttaataa
atccaaatat
acgataatat
ttcgagacgg
ttaaactagg
aacaagttga
gaagttacct
aaaatgacat
cattgggata
atctttttaa
aaaatgattt
aggatgttaa
ggcagcttct
atccactagc
ttttgacaag
gtgagacgag
tcttcttatc

PCT_Sequence_listing (3)

ggctatagat
agtaggatat
gtcagtagcc
gatagcatca
tgcgtattca
ttatcgtgac
tgcatttcat
tacttatgat
tcaaggatca
aggatacgcg
tagctttaca
tgttggtact
tctagatgga
tgaatatgat
aaatgatgac
ctttaaagta
tattgatgat
tgctaataaa
agccatgacg
aaatactaat
agagaatata
ttatcaaaat
tcatcaatta
tacaaaagtc
tctgccagaa

tgcagtgata

Streptococcus uberis

tttgcagaaa
ttatttggcg
cataaaaatg
gcattaactt
gagattaaca
tattatatcc
aatagtaaac
ccttcgacaa
aatactataa
gtaaaattag
tctgataaat
atcacaattc
tggagaatgt
gatatttttc
tatgtgctca
aaaattgatc
gacaaaacat
cttttaaata
atgttattta
ggaattagta
ccattagaat
cttaagaacg
cctctggaaa
ttaccaatgt
actcgtgact

tgtttcttta

get Arg Tyr Lys %ys Met Thr Arg Ser Ser Asn
10

Gln Ser Thr Leu ITe Met ITe Phe Ala Ser Ser
0

Lys Gly ggr ITe His Ala Asp Glu Lys val Ile
40

Pagina

ataaaacaat
caagtagtag
ctgaagatat
ttgaagatgg
aaagtaatga
atttaaaaga
aaggaaatga
atcagggaca
atgtaaaagc
atacagaagt
ggcaaaacct
caaataatac
ttattaatgg
aacaaaatag
taaaactgag
ctactgtttc
tgttaacatt
tgccaaaaga
aaaaggaaag
tgatgacaag
gggaaataaa
aaaaagaaag
attctaatca
ccaaatcatc
cttcatcaat

aaggaagaag

catagatttaE 2940

ttataacaaaE

3000

tcttcatgag1 3060

gagtgatttt ' 3120

taatagtgtc .

agggcaacgt |

tatcacagcg |

atattatcgt

attttataag
tcctcaatta
atctgatgat
cttaagatta
agacatggtc
aagacaatgg
tgatcatgtt
agagtatcat
aaacacctta
tttggttaaa
ttttttcctt
tttggtgcag
aaccaaagca
gttggatcag
agaaaatgga
tatattcaga
ggcaaattgg

aaaaagactg

Ser Arg Ile val Leu
15

Cys val Asn His Phe
30

Asn Gly Ser Glu Ala
45

76

3180
3240
3300
3360

3420
' 3480

! 3540
3600
' 3660
13720
13780
}3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4449

(W



ser

Ile

65

Leu

Thr

Asp

Asn

Asp

Ala

Asn

Ile

225

Trp

Ala

Gln

Ser

Tyr

Gln

Ile

50

Pro

Leu

Glu

Ser

His

130

Ile

Asp

ser

Tyr

GlIn

210

Ser

Ala

Ala

val

val

290

Glu

Glu

Glu

Gln

Glu

Glu

Asn

Pro

Glu

Lys

Leu

Lys

Met

val

275

Ser

Met

Asn

Arg

val

Glu

Lys

Leu

100

val

Phe

Phe

Glu

Lys

Thr

Phe

Ser

val

Gly

Asp

Ala

Tyr

Ile

Ile
340

Asp

Lys

Gln

85

Pro

Asp

His

val

Glu

165

Gly

Trp

Ala

Ile

Leu

245

Asn

Glu

Asn

Leu

Asn

325

Ser

Tyr

val

70

Ala

Leu

Ile

Lys

Tyr

150

His

Phe

ser

Met

Gly

Glu

Tyr

Thr

Pro

Pro

310

Trp

Phe

Thr

55

Thr

Ala

Asp

Lys

Glu

135

Asp

Gly

Lys

Lys

Glu

Gly

Phe

Glu

295

Thr

Gin

Asn

PCT_Sequence_listin

(3

Leu Asn Thr Ala Ser Glu Asn

Glu

Phe

Gly

His

120

Thr

Phe

Met

Gly

Asn

200

Asp

Ile

Ala

Thr

Pro

280

val

Leu

Asn

Glu

Glu

Leu

Glu

Leu

His

Met

185

Asn

Ala

Gly

Lys

Ser

265

GlIn

Ile

Lys

Tyr

Met
345

Ala

His

90

Gly

Ala

val

Ser

Ile

170

Ala

Ser

Ile

Ser

Thr

Gly

Ile

Tyr

330

Leu

Thr

75

Glu

Ser

Phe

Ser

Pro

Glu

Lys

Gly

Lys

Thr

Asp

val

Asp

315

Leu

Ile

Pagina

Asn

Gly

Leu

Ala

Glu

140

ASp

Gly

Lys

Gly

Arg

Gln

Asn

Ser

Ser

ASp

Arg

Ile

Asn

125

Gly

Thr

Ile

Ala

Tyr

205

Gly

Asn

val

Asn

Ser

285

Gly

Thr

Phe

Thr

ser

Leu

Lys

Leu

Gln

Glu

Ala

110

Asn

ser

Ser

Leu

GlIn

190

Gln

Ala

Asp

val

Thr

270

Thr

Ile

Glu

Gln

Asn
350

Arg

Pro

Lys

Ser

Asp

Thr

val

val

175

Leu

Glu

Asp

Asp

val

255

Phe

Leu

Phe

val

Glu

Gln

GlIn

Glu

80

Asn

Ile

Asp

Ser

Arg

Gly

Ile

Ala

val

Ile

240

val

Asp

Leu

Glu

Pro

320

Lys

Ser

WY



Lys

Ala

Tyr

Gly

Lys

ser

Pro

465

Leu

Asn

Lys

GIn

Thr

545

val

Ala

Thr

ser

Glu

Glu

370

Gly

Glu

Asp

Ala

Leu

450

Gly

Lys

AsSp

val

Lys

Pro

Gly

ser

Arg

Arg

Lys

Glu

355

Asn

val

Thr

Phe

Leu

435

val

val

Pro

Asn

Ala

515

Lys

Leu

ASn

Ala

Ala

595

Lys

Phe

Asp

Gly

Ile

Ile

val

Lys

Lys

Phe

Ser

Asp

Ser

500

Gly

Trp

Leu

Gly

Leu

580

Asp

Glu

Lys

Arg

Ser

Phe

Leu

Pro

405

Lys

Asp

Asn

Gly

Ile

485

Tyr

Ala

Glu

Phe

Asn

Phe

Ile

Leu

Pro

Ile

390

Glu

Thr

Tyr

Thr

Phe

470

val

Phe

ser

Lys

Gln

550

Pro

val

Lys

Asp

Glu

630

Asn

Lys

Glin

375

Asn

Leu

Trp

Leu

Ala

Ile

Ala

Gln

535

Asn

Ile

Lys

Gly

Ile

615

Pro

Tyr

PCT_Sequence_listing (3)

Asp Lys val val 1Ile Ile Glu

360

Leu

Gln

Arg

GlIn

440

Pro

Thr

Pro

ser

Met

520

Asn

Thr

Leu

Lys

Ala

600

val

Gly

Asp

Lys

Ser

Asn

val

425

Lys

Gln

Trp

Gly

ser

505

Phe

val

Ala

Pro

Ala

585

Ile

Ile

ser

Lys

Glu
Gly
Thr
410
Ser
Gln
Leu
Gly
Glu
490
Gly
Leu
ser
Asp
Tyr
570
Ala
Leu
Arg

val

Asn
650

val

Pro

395

Leu

Ile

Asp

Lys

Pro

475

Asn

Thr

Pro

Met

Ile

555

Ser

Gln

Leu

Asn

Leu

635

Glu

Pagina

Met

380

Thr

Leu

Ser

Lys

His

460

Gly

Ile

Ser

val

ser

540

Leu

Pro

Thr

Lys

Phe

620

Gly

Thr

365

Lys

Thr

ASp

Ala

Leu

Tyr

Met

Thr

525

Ile

Tyr

Arg

Asn

605

Ser

Lys

Ile

Lys

Tyr

Asp

Asn

430

Lys

Phe

Asp

Ser

Ser

510

Lys

Pro

Asp

Arg

val

590

Phe

Asp

Ile

GIn

Arg

Gly

Gly

Glu

415

Asp

Ser

Lys

Leu

Thr

495

Ala

Lys

Gln

His

Gln

575

Phe

Lys

Gln

Leu

Thr
655

Gln

Ala

Asn

400

Asp

Gly

Tyr

Tyr

Thr

480

Gly

Pro

Trp

Leu

Ser

560

Gly

val

Glu

val

Tyr

640

val



His

Gln
Gly
Ser
705
Tyr
Glu
Gly
Trp
Met
785
Leu
Ser
Pro
Met
Tyr
865
Phe
His
Glu

Leu

Glu

Ser

Ile

Lys

Leu

Gly

Gly

Glu

Ile

Gln

Lys

Gln

850

Asn

Ile

Ile

Glu

Gln

930

Thr

Arg

Ala

675

Ala

Glu

Asp

Ser

Ser

Phe

Lys

Tyr

835

Phe

Pro

Arg

Ile

Asp

val

660

Pro

val

Lys

Trp

Lys

Lys

Asp

Gln

Met

Asp

Met

Ala

Lys

val

Pro

900

Thr

Ile

Thr

Ile

Asn

Glu

Asp

Asn

725

Thr

Phe

Pro

Ala

Lys

Glu

Asp

Thr

Ser

885

Phe

Ala

Arg

GlIn

Lys

Ser

Asn

Gln

710

Ser

Arg

Asp

Lys

val

ser

Phe

Asn

870

Ser

Ala

Leu

Leu

Gly

Asp

ser

Glu

695

Pro

Glu

Leu

Ile

Ala

775

Ile

Ala

Leu

Ala

855

Thr

Arg

Ile

Gln

val

935

Arg

PCT_Sequence_listing (3)

Ser Ala Ile Glu Ser Pro Leu

Met

680

Phe

Asp

Asn

Thr

val

760

Leu

Ala

Lys

Lys

Leu

840

Pro

Glu

Ile

ASp

val

920

Lys

Phe

665

Ile

val

Leu

Ile

Gly

Pro

Asp

Asn

Asp

Thr

825

Leu

Asp

Asp

Ser

Asn

905

val

Asp

Arg

Leu

Glu

Asn

Leu

730

Ile

Trp

Ala

His

Tyr

810

Leu

Glu

Leu

Pro

Lys

Gln

Phe

Asn

Pro

Gly

Ile

715

Asp

val

Gly

Asp

Ala

795

Arg

Lys

His

Glu

Leu

875

Asn

Lys

His

Lys

Leu Asn
Pagina

Leu

Phe

700

Pro

Pro

His

val

GlIn

780

Lys

val

Thr

Gly

Trp

Pro

Arg

Pro

val

Ile

940

Leu
79

Phe

val

Pro

765

Arg

Met

Asp

Gly

ASp

Asp

Pro

Lys

925

Ile

Ala

670

Leu

Lys

Met

Ala

Tyr

750

Tyr

Phe

Arg

Ile

His

830

GlIn

Gly

Gly

Tyr

val

910

Asp

Gln

Asp

Tyr

Asn

Leu

Gly

Trp

735

Gly

Glu

Tyr

Leu

Leu

815

Gln

Tyr

Ser

Asn

Gln

895

Lys

Ala

Thr

Phe

val

val

Arg

Phe

720

Gln

Leu

Lys

val

Arg

Asn

Ala

Gln

val

Tyr

880

Glu

Ile

His

Leu

Gln

o



945

Gly

Ile

Gly

val

Glu

Asp

Lys

Arg

Thr

Thr

Asn

Gly

Ile

Gln

Trp

Gly

Ile

Met

Lys Gly Phe Glu Leu Glu Ala ITe Asp Phe Ala Glu Asn Lys Thr
965 , 975

Ile Asp Leu Asp Ser Leu Lys Glu Lys Glu val Gly Tyr Leu Phe
980 985

950

Ala ser Ser Ser Tyr Asn Lys
1000

995

Ala His Lys

1010

Ser
1025

Phe
1040

ser
1055

Asp
1070

Thr
1085

Ala
1100

Gln
1115

ser
1130

Phe
1145

Leu
1160

Gln
1175

Thr
1190

Arg
1205

val
1220

Glu

His

Asn

Tyr

Thr

Pro

Gly

Asn

Asn

Thr

Asn

Ile

Asp

Asp

Glu

Asp

AsSp

Tyr

Asn

Thr

Gln

Thr

Lys

Phe

Leu

Thr

Gly

Ser

Asn

Ile

Gly

Asn

Ile

Ala

Trp

Tyr

Ile

Gly

Asp

Ser

Ile

Leu

Asp

Ala

Ala

Lys

Ser

His

Phe

Gln

Tyr

Asn

Tyr

Asn

Asp

Pro

Asp

Ile

Glu
1015

Ser
1030

Lys
1045

val
1060

Leu
1075

His
1090

Ala
1105

Arg
1120

val
1135

Ala
1150

Pro
1165

Asp
1180

Asn
1195

Gly
1210

1225

Asp

Ala

Thr

His

Lys

Asn

Asn

Lys

Lys

val

Asn

Glu

Asn

Trp

Leu

9

Ile

Leu

Asn

Leu

Glu

ser

Tyr

Ile

Ala

Lys

Ile

Tyr

Thr

Arg

Gly

70

Leu His Glu

Thr

Ala

Lys

Gly

Lys

Thr

Ala

Phe

Leu

Ser

Asp

Leu

Met

Glu

Phe

Tyr

Asp

GlIn

GIn

Tyr

Ile

Tyr

Asp

Phe

Asp

Arg

Phe

Tyr

1020

Glu
1035

Ser
1050

Asn
1065

Arg
1080

Gly
1095

Asp
1110

Pro
1125

Lys
1140

Thr
1155

Thr
1170

Asp
1185

Leu
1200

Ile
1215

Asp
1230

pagina 80

PCT_Sequence_listing (3)
955

990

Ser Arg Tyr Arg Ser
1005

960

Pro Arg Ser|

Asn Ser Glu

Asp

Glu

Thr

Leu

Asn

Pro

Ile

Asp

Glu

Ser

Asn

Ser

Asn

Asp

Gly

Ile

Tyr

Leu

ASp

ser

Tyr

Lys

val

Asp

Ile

Gly

Gly

Ile

Ser

Asnh

Tyr

val

Ile

Thr

Gln

Leu

Pro

Lys

val

Lys

Asp

Phe



PCT_Sequence_listing (3)
GIn GIn Asn Arg Arg Gln Trp Lys Tyr Glu Lys GIn Vval Glu Asn
1235 1240 1245

Asp Asp Tyr val Leu Ile Lys Leu Ser Asp His val Lys Ash Ser
1250 1255 1260

Arg Ser Tyr Leu Phe Lys val Lys Ile Asp Pro Thr Vval Ser Glu
1265 1270 1275

Tyr His Phe Thr Asn Lys Asn Asp Ile Ile Asp Asp Asp Lys Thr
1280 1285 1290

Leu Leu Thr Leu Asn Thr Leu Thr Asp Ser Ser Leu Gly Tyr Ala
1295 1300 1305 ;

Asn Lys Leu Leu Asn Met Pro Lys Asp Leu val

Lys Ser Thr Asp
1310 1315 1320

Asp Leu Phe Lys Ala Met Thr Met Leu Phe Lys Lys Glu Ser Phe
1325 1330 1335

Phe Leu Tyr Pro Leu Lys Asn Asp Leu Asn Thr Asn Gly Ile Ser
1340 1345 1350

Met Met Thr Ser Leu val GIn Phe GIn Ala Lys Asp Vval Lys Glu
1355 1360 1365

Asn Ile Pro Leu Glu Trp Glu Ile Lys Thr Lys Ala Ser Asp Ser
1370 1375 1380

Arg Gln Leu Leu Tyr Gln Asn Leu Lys Asn Glu Lys Glu Arg Leu
1385 1390 1395

Asp GIn val Ser Thr Asn Pro Leu Ala His GIn Leu Pro Leu Glu
1400 1405 1410

Asn Ser Asn GIn Glu Asn Gly GIn Asp Ala Ile Leu Thr Ser Thr i
1415 1420 1425

Lys val Leu Pro Met Ser Lys Ser Ser Ile Phe Arg Asp Ser Leu
1430 1435 1440

Arg Glu Thr Ser Leu Pro Glu Thr Arg Asp Ser Ser Ser Met Ala
1445 1450 1455 |

Asn Trp Ser Leu Ala Phe Phe Leu Ser Ala val ITe Cys Phe Phe
1460 1465 1470

Lys Gly Arg Arg Lys Arg Leu Asn Lys Leu
1475 1480

<210> 135

<211> 1368

<212> DNA ‘

<213> Streptococcus uberis |
|

<400> 135 f
gtgtcaaaag gtcaatctga tttaagccat gcggaacaag gtgttgatga tcaaattaca 60
Pagina 81



attgctaaaa
attgatacaa
ctgtataatc
aaaaaacaaa
aatacaggat
caaacaggca
tatgcgacac
aagattgagg
actttctctg
gacaaaggtg
gctggtgaaa
aattcatéta
attgataatc
gagaatatta
tcagcaggag
ttattctcat
tttggatcag
gcaatcgtta
tactataagg
acttataaac
ccaacaactg
gtatcatttg
<210>
<211>
<212>
<213>
<400>

136
456
PRT

136
?et Ser Lys

Asp Gln Ile

ser Lys Asp
35

Ser Ala Leu
50

Ala val
65

Asn

Lys Lys Gln

aagatagtat
aagggttgac
aagcggttaa
ttgctgatta
tacaatggca
ctgaaaatgt
aaggtcaaaa
gaaccgggat
aaattaatag
gtattgcttg
caggttctaa
aagcaacagt
aacagacagt
atcagacagg
ttttaggaac
ttactcattc
cgtctaacgt
caggaccaaa
tttcggttac
caattacaac
gtgataaagc
ttgggttttc

Gly g1n Se

Thr Ile Al
20

Leu Thr Pr
Thr Thr Al

Asp Gly va
70

ITe Ala As
85

PCT_Sequence_Tlisting (3)

ctcagtaaca actgattcaa aagatttaac

tggttcagct
tgatggcgta
tttaacagct
aaatagtgtt
tgttgatttt
tttagaccaa
tatttgggta
tccatacaat
gtcagtcttt
tacaggttct
agaaacaaca
taaaatgtcg
aaatgatttt
caatggtgtt
tacagcagga
acctcaaaag
gggtccaagc
acctacacca
cactccacaa
agatggttct

agcattaaaa

Streptococcus uberis

r Asp Leu

a Lys Lys

0 Lys Tyr
40

a Met Glu
55

1 Gly Ile

p Tyr Leu

ttaacaacag
ggtattatgg
ttgacaaatt
gtcttagaag
agtgatggaa
aatactgatg
aagaatacga
acaggtactt
gccttatact
ggtatcagtg
agaggtgttt
ggacttgata
gttgcaggtt
aaatggactt
actaaaaaca
ccagtaattc
atccctgtta
gaaaatccag
acaccagtaa
attgttcaaa

gatcggaaaa

Ser His Ala
10

Asp Ser Ile
25

Ile Asp Thr

Lys Ash Ile

Met Asp Ala
75

Thr Ala Leu
90

Pagina

caatggaaaa
atgcttcaag
atcaaaaggg
cgggctcagg
cgattaaagc
caaattttga
ccaatggaga
acgttgctat
atggtggtgc
gtcgcatttt
cagttgtaac
atgccaaagt
cgggtgacgt
ttacaagtgc
catcaatcgt
ctaaactaac
atcaaaaagt
ttactccaca
gccaagcaaa
tggtaattgg

dadgaaaaa

Glu Gln Gly

Thr
30

Ser val

Lys Gly Leu
45

Ala Leu Tyr
60

Ser Ser val

Thr Asn Tyr

gccaaaatac
aaacattgca
cgtccaaatg
tgtttcttca
tgcaagtaga
agcaggtatg
taatattttt
tgttaaattg!
ttggggtgat
gagtggtggai
aaattatgtg
ttttaatgac|
aacaacaggt
ttctcaaagt;
tgataggcgt'
aggtggtatt,
cgctcataaa!
gacggttcat
aaaaaacatt%
tgtgggactt
tgcattaatg‘

val
15

Asp

Thr Asp

Thr Gly

Asn Gln

GIn Met

80

Gln
95

Lys

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1368



Gly

Glu

Asp

ASp

Thr

val

Gly

Asn

Thr

Asp

Asp

Leu

305

Leu

val

Ile

Pro

ser

val

Ala

Phe

130

Gln

Ile

val

Tyr

Phe

210

ser

Ser

Phe

Asn

Phe

290

Gly

Phe

Gly

Pro

ser

370

val

Ser

Asn

Glu

Lys

val

195

Ala

AsSn

Tyr

Asn

Ala

275

val

Thr

Ser

Gly

Thr

Ser
100
Ser
Asp
Leu
Gly
Leu
180
Ala
Leu
Thr
Lys
Asp
260
LysS
Ala
Asn
Phe
Ile
340
Leu

Pro

Pro

Asn

Gly

Gly

Asp

Thr

165

Thr

Ile

Tyr

Gly

Ala

245

Ile

val

Gly

Gly

Thr

325

Phe

Thr

val

Thr

Thr

Ala

Thr

Gln

150

Gly

Phe

Trp

Tyr

Ser

230

Thr

Asp

Thr

Ser

val

310

His

Gly

Ala

Asn

Pro

Gly

ser

Ile

135

Asn

Ile

ser

Gly

Gly

val

Asn

Thr

Gly

Lys

Ser

Ser

His

GIn

375

Glu

PCT_Sequence_listing (3)

Leu Gln Trp Gln Asn Ser val

Arg

120

Lys

Thr

Ile

Glu

200

Gly

Ile

Glu

GlIn

Gly

Asp

Trp

Thr

Ala

Lys

Lys

Asn

105

Gln

Ala

Asp

Trp

Ile

185

ASp

Ala

ser

Thr

Gln

265

Glu

val

Thr

Ala

ser

345

Ala

val

Pro

Thr

Ala

Ala

val

170

Asn

Lys

Ser

Gly

Thr

250

Thr

Asn

ser

Phe

Ile

Thr

val

Gly

Gly

Asn

155

Lys

ser

Gly

Gly

Arg

Arg

val

Ile

Gln

Thr

315

Thr

val

val

val

Thr

Pagina

Thr

Met

140

Phe

Asn

Pro

Gly

Gly

Ile

Gly

Lys

Asn

Ser

300

ser

Lys

Pro

Thr

His

380

Pro
83

Glu

125

TYyr

Asp

Thr

Tyr

Ile

205

Ala

Leu

val

Met

Gln

285

ser

Ala

Asn

Gln

Tyr

Gln

110

Asn

Ala

Asn

Thr

Asn

190

Ala

Gly

Asn

Ser

Ser

270

Thr

Ala

Asp

Thr

Tyr

Lys

val

val

Thr

Ile

Asn

175

Thr

Trp

Glu

Tyr

val

255

Gly

Gly

Gly

Arg

Ser

335

Pro

Lys

Lys

Ash

Leu

val

Gln

Phe

160

Gly

Gly

Ser

Thr

val

240

val

Leu

Asn

val

Arg

Ile

val

Gly

val

Ile



385

390

Thr Tyr Lys Pro Ile Thr Thr

405

Asn val Gly Leu Pro Thr Thr

420

GIn Met val Ile Gly Ala Leu
435

Leu LYS AsSp Arg Lys Lys Glu
450

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

<220>
<221>
<222>

<400>
atg tta aaa
?et Leu Lys

Ccta
Leu

act
Thr

&

act
Thr
65

cca
Pro

tct
Ser

aaa
Lys

cct
Pro

ggt
Gly
145

gtt
val

tat

gta
val

acc
Thr

tta
Leu
50

cct
Pro

act
Thr

act
Thr

CCa
Pro

tca
ser
130

aat
Asn

&ty

tta

137
714
DNA

455

Streptococcus uberis

CcDS
..

137

3ty

cca
Pro
35

ccy
Pro

act
Thr

gat
Asp

agt
ser

aca
Thr
115

act
Thr

att
Ile

act
Thr

gta

(714)

aaa
Lys

acc
Thr
20

tca
ser

tct
Ser

aat
Asn

acg
Thr

ccc
Pro
100

gat
Asp

gtt
val

acc
Thr

cag
Gln

tct

caa
GlIn

aca
Thr

aca
Thr

gat
Asp

cct
Pro

aca
Thr
85

tca
Ser

gaa
Glu

act
Thr

att
Ile

aat
Asn
165

gct

tta
Leu

gct
Ala

gaa
Glu

act
Thr

act
Thr
70

acg
Thr

gat
Asp

gta
val

Ccca
Pro

daaad
Lys
150

Sty

agt

tta
Leu

ttt
Phe

gt
va

act
Thr
55

aat
Asn

cca
Pro

tca
Ser

dad
Lys

&1y
135

cca
Pro

aat
Asn

gaa

PCT_Sequence_listing (3)
395

Thr

Gly

Met
440

Lys

gtc
val

gct
Ala

att
Ile
40

gac
Asp

cct
Pro

aca
Thr

gag
Glu

cca
Pro
120

gta
val

atc
Ile

gt
va

ctt

Pro

Asp
425

val

cta
Leu

gaa
Glu
25

aca
Thr

cct
Pro

agt
Ser

gat
Asp

tca
ser
105

gtt
val

gtt
val

cca
Pro

ctt
Leu

ggt

GIn Thr Pro

410

Lys

Ser

act
Thr
10

gat
Asp

cca
Pro

agc
ser

act
Thr

gat
Asp
90

act
Thr

acc
Thr

gat
Asp

att
Ile

att
Ile
170

ggt

Pagina

Ala

Phe

tgt
cys

gta
val

tca
Ser

act
Thr

ccg
Pro
75

aca
Thr

aac
Asn

cca
Pro

aat
Asn

agc
ser
155

caa
Gln

cga

Asp

val

gtt
val

gtc
val

acc
Thr

ccg
Pro
60

ata
Ile

aca
Thr

aca
Thr

tct
Ser

gtt
val
140

cca
Pro

gat
Asp

ctt
84

val ser

Gly ser
430

Gly Phe
445

tca act
Ser Thr

ccg gta
Pro val
30

cca ata
Pro Ile
45

gtt gaa
val Glu

gat cca
Asp Pro

aca cct
Thr Pro

aat cca
Asn Pro
110

act cct
Thr Pro
125

gat aaa
Asp Lys

gat aaa
Asp Lys

cgc tca
Arg Ser

aat gat

Gln
415

Ile

ser

ctt
Leu
15

gat
Asp

gat
Asp

ccc
Pro

3ty

gga
Gly
95

Ty

gaa
Glu

gaa
Glu

aca
Thr

gga
Gly
175

gat

400

Ala
val

Ala

oty

CCa
Pro

act
Thr

gag
Glu

act
Thr
80

aca
Thr

aca
Thr

gt
Va

aca
Thr

gtt
val
160

agg
Arg

gga

48

96

144

192

240

288

336

384

432

480

528

576



Tyr

act
Thr

aca
Thr

tct
Ser
225

Leu

gta
val

&y
210

ttt
Phe

val

aca
Thr
195

gaa
Glu

gta
val

ser
180

atc
Ile

gaa
Glu

gcc
Ala

Ala

daa
Lys

aaa
Lys

ttc
Phe

sSer

gat
Asp

&ty

tta
Leu
230

Glu

tcg
Ser

ttt
Phe
215

ttc
Phe

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

<400>

138
238
PRT
Streptococcus uberis

138

?et Leu Lys Lys

Leu
Thr
Gly
Thr
65

Pro
Ser

Lys

Pro

Tyr

Thr

val

Thr

Leu

50

Pro

Thr

Thr

Pro

ser

130

Asn

Gly

Leu

val

Gly

Pro

35

Pro

Thr

Asp

Ser

Thr

115

Thr

Ile

Thr

val

Thr
195

Thr

20

Ser

Ser

Asn

Thr

Pro

100

Asp

val

Thr

GIn

Ser

180

Ile

Glh Leu Leu

Thr

Thr

Asp

Pro

Thr

85

ser

Glu

Thr

Ile

Asn

165

Ala

Lys

Ala

Glu

Thr

Thr

70

Thr

Asp

val

Pro

Ser

Asp

Phe

val

Thr

55

Asn

Pro

ser

Lys

Asn

Glu

Ser

PCT_Sequence_listing (3)

Leu

gaa
Glu
200

tta
Leu

aag
Lys

val
Ala
Ile
40

Asp
Pro
Thr
Glu
Pro
120
val
Ile
val

Leu

Glu
200

Gly
185

ety

agt
Ser

ada
Lys

Leu
Glu
25

Thr
Pro
Ser
Asp
Ser
105
val
val
Pro
Leu

Gly

Gly

Gly

aaa
Lys

atc
Ile

aaa
Lys

Thr

10

Asp

Pro

ser

Thr

Asp

90

Thr

Thr

Asp

Ile

Ile

170

Gly

Lys

Arg

gaa
Glu

att
Ile

ata
Ile
235

Cys

val

Ser

Thr

Pro

75

Thr

Asn

Pro

Asn

Ser

155

Gln

Arg

Glu

Pagina

Leu

daa
Lys

&
220

act
Thr

val
val
Thr
Pro
60

Ile
fhr
Thr
Ser
val
140
Pro
Asp

Leu

Lys

Asn

aca
Thr
205

ety

tta
Leu

Ser
Pro
Pro
45

val
Asp
Thr
Asn
Thr
125
Asp
Asp
Arg

Asn

Thr
205

ASp
190

ctt
Leu

aca
Thr

aat
Asn

Thr
val
30

Ile
Glu
Pro
Pro
Pro
110
Pro
Lys
Lys
Ser

Asp

Leu

Asp

cct
Pro

atc
Ile

Leu

15

Asp

Asp

Pro

Gly

Gly

95

Gly

Glu

Glu

Thr

Gly

Asp

Pro

Gly

cat
H1s

tta
Leu

Gly

Pro

Thr

Glu

Thr

80

Thr

Thr

val

Thr

val

160

Arg

Gly

His

2\

624

672

714



215

Ser Phe val Ala Phe Leu Phe

225

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

<220>
<221>
<222>

<400>
atg aat tca
Met Asn Ser

1

tac
Tyr

&ty

act
Thr

gtt
val
65

ty

agt
Ser

act
Thr

caa
Gln

gct
Ala
145

caa
Gln

gca
Ala

gct
Ala

aat
Asn

&ty

Sty

gtt
val
50

acg
Thr

gta
val

gca
Ala

gct
Ala

aat
Asn
130

gaa
Glu

&ty

gat
Asp

gaa
Glu

gct
Ala
210

139
2628
DNA

230

Streptococcus uberis

CDS
..

139

tta
Leu

aat
Asn
35

gta
val

tca
sSer

act
Thr

caa
GIn

dda
Lys
115

gct
Ala

ata
Ile

caa
GlIn

gcg
Ala

att
Ile
195

tta
Leu

(2628)

aac
Asn

gta
val
20

gta
val

aca
Thr

gaa
Glu

gtt
val

tct
ser
100

gca
Ala

caa
Gln

aat
Asn

gca
Ala

aca
Thr
180

dadad
Lys

gct
Ala

aca
Thr
5

tgt
cys

tcg
ser

acc
Thr

gca
Ala

aac
Asn
85

gat
Asp

gaa
Glu

att
Ile

aaa
Lys

ctc
Leu
165

aat
Asn

act
Thr

ada
Lys

aaa
Lys

oty

gca
Ala

tta
Leu

ctt
Leu
70

aca
Thr

tta
Leu

gct
Ala

gat
Asp

gca
Ala
150

gtt
val

gca
Ala

gtt
val

caa
Gln

gga
Gly

atc
Ile

gat
Asp

aca
Thr
55

aat
Asn

aca
Thr

gct
Ala

aat
Asn

gct
Ala
135

agt
Ser

gat
Asp

caa
GlIn

gaa
Glu

caa
Gln
215

PCT_Sequence_1listin
“Thr 315 Glu Glu Lys Gly Phe Leu Ser Ile Ile Gly

220

% (3)
Gly Thr Ile Leu

Lys Lys Lys Ile Thr Leu Asn
235

cat
H1s

gca
Ala

gaa
Glu
40

gag
Glu

aca
Thr

sty

agt
ser

aca
Thr
120

caa
Gln

caa
Gln

ada
Lys

ctt
Leu
gac
Asp
200
gca
Ala

a

cta
Leu
25

gtt
val

cca
Pro

gca
Ala

gca
Ala

caa
Gln
105

cag
Gln

aat
Asn

ctt
Leu

caa
Gln
aaa
Lys
185
tac
Tyr

gat
Asp

ttt
Phe
10

gca
Ala

act
Thr

aca
Thr

gtt
val

gtt
val
90

aca
Thr

gct
Ala

cag
Gln

gcg
Ala

aat
Asn
170

gca
Ala

dac
Asn

gcg
Ala

ttc
Phe

ggt
Gly

gct
Ala

aat
Asn

tca
ser
75

agt
Ser

caa
Gln

att
Ile

gca
Ala

gtt
val
155

gct
Ala

gat
Asp

aaa
Lys

aca
Thr

Pagina

aga
Arg

gct
Ala

CCa
Pro

aac
Asn
60

aca
Thr

cat
His

act
Thr

dda
Lys

gaa
Glu
140

gat
Asp

gat
Asp

tat
Tyr

gca
Ala

aat
Asn
220

aaa
Lys

ttt
Phe

gca
Ala
45

caa
GlIn

gct
Ala

aca
Thr

gtt
val
gat
AS

125
gct
Ala

caa
Gln

gca
Ala

gaa
Glu

gta
val
205

gca
Ala

tca
Ser

gct
Ala
30

gaa
Glu

gca
Ala

aaa
LysS

gat
Asp

dda
Lys
110

9¢g

p Ala

aca
Thr

aaa
Lys

caa
Gln

gct
Ala
190

gct
Ala

caa
Gln

aaa
Lys
15

ttt
Phe

cgt
Arg

caa
Glin

gaa
Glu

gtt
val
95

gat
Asp

act
Thr

cgt
Arg

aat
Asn

gca
Ala
175

aaa
Lys

gaa
Glu

ctt
Leu

gca
Ala

agt
Ser

caa
Gln

gca
Ala

gca
Ala
80

cca
Pro

9cg
Ala

gcg
Ala

gtt
val

gcc
Ala
160

caa
Gln

tta
Leu

cgc
Arg

aaa
Lys

48

96

144
192

240

288
336
3.'»84
432

576

624

672



gcg
Ala
225

daa
Lys

tca
Ser

att
Ile

aca
Thr

agt
Ser
305

att
Ile

ety

tta
Leu

atc
Ile

gaa
Glu
385

Tttt
Phe

CCa
Pro

gaa
Glu

aca
Thr

cca
Pro
465

gta
val

gtt
val

aat
Asn

gat
Asp

atc
Ile

Glu

gat
Asp

&
290

gtt
val

act
Thr

aat
Asn

ttt
Phe

ggt
Gly
370

aca
Thr

ttc
Phe

tta
Leu

gca
Ala

cca
Pro
450

act
Thr

tca
Ser

gta
val

tct
Ser

tat
TYyr

aat
Asn

gat
AsSp

ggt
Gly
275

gtt
val

tat
Tyr

tta
Leu

act
Thr

aag
Lys
355

aaa
Lys

aca
Thr

gca
Ala

cCa
Pro

ctt
Leu
435

aat
Asn

gtt
val

gta
val

gat
Asp

gac
Asp
515

caa
Gln

cta
Leu

tta
Leu
260

gca
Ala

att
Ile

gat
Asp

aat
Asn

aat
Asn
340

caa
Gln

act
Thr

cca
Pro

cca
Pro

aat
Asn
420

aaa
Lys

ctc
Leu

ddad
Lys

cat
H1s

caa
Gln
500

tta
Leu

act
Thr

ata
Ile
245

aat
Asn

oty
&ty

cca
Pro

aca
Thr
325

gca
Ala

gct
Ala

agt
ser

gaa
Glu

tct
ser
405

aaa
Lys

cca
Pro

dda
Lys

cccC
Pro

cct
Pro
485

gca
Ala

aac
Asn

dda
Lys
230

gct

‘Ala

gct
Ala

dac
Asnh

tat
Tyr

aca
Thr
310

tgg
Trp

ttt
Phe

tat
Tyr

caa
Gln

ttt
Phe
390

tct
Ser

cct
Pro

gtt
val

tcc
Ser

cac
His
470
gtt
val

ggt
Gly

tac
Tyr

ctt
Leu

aat
Asn

tat
Tyr

ttt
Phe

atc
Ile
295

ctt
Leu

cag
Gln

gca
Ala

aca
Thr

att
Ile
375

atg
Met

tta
Leu

att
Ile

cca
Pro

ttc
Phe
455

gtt
val

gt
Va

ada
Lys

gt
va

PCT_Sequence_listing (3)

gat
Asp

gat
Asp

oty

ata
Ile
280

act
Thr

aat
Asn

tta
Leu

gaa
Glu

&y
360

3ty

ttc
Phe

ttt
Phe

gaa
Glu

caa
Gln
440

aca
Thr

gct
Ala

gtt
val

tca
Ser

gct
Ala
520

gca
Ala

gtt
val

ata
Ile
265

tta
Leu

aca
Thr

aaa
Lys

gat
Asp

tac
Tyr
345

cta
Leu

aag
Lys

ttg
Leu

gcg
Ala

cca
Pro
425

aca
Thr

cct
Pro

gta
val

cca
Pro

att
Ile
505

tta
Leu

tat
Tyr

act
Thr
250

gta
val

dda
Lys

daa
Lys

gcg
Ala

ttg
Leu
330

att
Ile

acc
Thr

aca
Thr

aaa
Lys

gaa
Glu
410

aca
Thr

ccc
Pro

gaa
Glu

cct
Pro

gtt
val
490

aat
Asn

caa
GlIn

aac
Asn
235

ttt
Phe

act
Thr

gaa
Glu

&

aat
Asn
315

aat
Asn

ety

tca
Ser

TtcC
Phe

aca
Thr
395

tta
Leu

ttg
Leu

CCa
Pro

gtt
val

gat
Asp
475

gcg
Ala

3

gac
Asp

Pagina

daad
Lys

aaa
Lys

tct
Ser

cca
Pro

aaa
Lys
300

att
Ile

cgc
Arg

tta
Leu

atg
Met

act
Thr
380

aat
Asn

acc
Thr

gtt
val

act
Thr

tac
Tyr
460

aaa
Lys

aat
Asn

tta
Leu

ttt
Phe

gcg
Ala

&y

gat
Asp

atg
Met
285

tta
Leu

acg
Thr

cccC
Pro

gac
Asp

tca
ser
365

gt
Va

ccg
Pro

tat
Tyr

act
Thr

cCa
Pro
445

acc
Thr

tta
Leu

cct
Pro

tca
ser

agt
ser
525

tta
Leu

tat
TYyr

act
Thr
270

tct
Ser

daac
Asn

att
Ile

tca
Ser

&ty
350

ccg
Pro

gca
Ala

ttc
Phe

aat
Asn

gtt
val
430

gtt
val

CCa
Pro

gtt
val

tct
ser

gt
Va
510

caa
Gln

gct
Ala

&
255

ata
Tle

gat
Asp

tat
Tyr

gat
Asp

att
Ile
335

act
Thr

att
Ile

agc
ser

tag
Trp

aca
Thr
415

acc
Thr

tat
Tyr

atc
Ile

gtc
val

aaa
Lys
495

tta
Leu

tat
Tyr

gat
Asp
240

aaa
Lys

aca
Thr

CCa
Pro

tct
Ser

tca
Ser
320

tca
Ser

tcg
Ser

act
Thr

sty

gag
Glu
400

gca
Ala

CCa
Pro

gt
vVa

aaa
Lys

aca
Thr
480

gac
Asp

cct
Pro

aag
Lys

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584



Ty

gat
Asp
545
agc
ser

cat
His

ttg
Leu

gct
Ala
gat
As

625
agt
ser

ctt
Leu

gac
Asp

ctt
Leu

gga
G?y
705
aat
Asn

att
Ile

caa
Gln

gcg
Ala

gga
&ty
785
tat

Tyr

aca
Thr

atg
Met
530

gac
Asp

att
Ile

cat
His

gct
Ala

aag
Lys
610

att

p Ile

gaa
Glu

sty

gtc
val

oy
690

cgt
Arg

aca
Thr

act
Thr

tat
Tyr

ttc
Phe
770

gca
Ala

dacC
Asn

gtt
val

agt
ser

tac
Tyr

aaa
Lys

gta
val

gaa
Glu
595

gat
Asp

act
Thr

att
Ile

aat
Asn

ata
Ile
675

gat
Asp

tca
Ser

cat
H1s

cta
Leu

act
Thr
755

aag
Lys

gat
Asp

aca
Thr

gt
va

gct
Ala

aad
Lys

gct
Ala

tta
Leu
580

agt
Ser

CcCa
Pro

tac
Tyr

gtt
val

ctt
Leu
660

gat
Asp

gaa
Glu

tac
Tyr

gat
Asp

tca
Ser
740

gag
Glu

aaa
Lys

gcc
Ala

act
Thr

aca
Thr

tca
Ser

gat
Asp

daaa
Lys
565

tct
ser

3ty

aca
Thr

aac
Asn

aat
Asn
645

gta
val

gaa
Glu

gtc
val

gat
Asp

ctt
Leu
725

gac
Asp

aca
Thr

gat
Asp

ttc
Phe

gat
Asp
805

cat
H1s

caa
Gln

gaa
Glu
550

aat
Asn

ddad
Lys

tta
Leu

agc
ser

ctc
Leu
630

&

gtt
val

gca
Ala

act
Thr

tta
Leu
710

tat
Tyr

ggt
Gly

gtt
val

ttc
Phe

tta
Leu
790

cta
Leu

acc
Thr

gat
Asp
535

gca
Ala

&

gat
Asp

tct
Ser

ttc
Phe
615

tca
ser

gtt
val

aat
Asn

oty

tac
Tyr
695

ttc
Phe

ttg
Leu

aca
Thr

tac
Tyr

ttg
Leu
775

gtt
val

tat
Tyr

cct
Pro

PCT_Sequence_listing (3)

aaa atc gcc
ITe Ala Lys

Lys

cta
Leu

gat
Asp

ety

cca
Pro
600

tat
Tyr

ttc
Phe

gct
Ala

gat
Asp

dda
Lys
680

aag
Lys

gag
Glu

dad
Lys

gtc
val

aac
Asn
760

gct
Ala

gtt
val

gtt
val

gaa
Glu

gac
Asp

gat
Asp

tta
Leu
585

gtt
val

aaa
Lys

aaa
Lys

caa
Gln

tta
Leu
665

tct
ser

cta
Leu

tac
Tyr

gat
Asp

att
Ile
745

ada
Lys

ddad
Lys

aag
Lys

aat
Asn

gca
Ala

ety

gt
va
570

gat
Asp

&

gct
Ala

gta
val

att
Ile

650

ccCa
Pro

att
Ile

gaa
Glu

aaad
Lys

agt
Ser
730

aca
Thr

gaa
Glu

gtt
val

cgt
Arg

&
810

cca
Pro

daa

aaa
Lys
555

tca
Ser

gtc
val

gaa
Glu

tat
Tyr

cat
His
635

gat
Asp

ada
Lys

dac
Asn

Ty

ttt
Phe
715

gtt
val

daa
Lys

act
Thr

gta
val

att
Ile
795

aac
Asn

ada
Lys

Pagina

aac
Asn
540

tca
Ser

cat
His

dad
Lys

ttc
Phe

gt
va
620

caa
Gln

Tttt
Phe

cca
Pro

aac
Asn

tgg
Trp
700

gta
val

gtt
val

&ty

gga
Gly

cgt
Arg
780

aaa
Lys

daad
Lys

cca
Pro

88

ttt
Phe

atg
Met

ctt
Leu

ctt
Leu
tat
Tyr
605
caa

Gln

aca
Thr

3ty

gaa
Glu

ggt
Ty
685
gtc

val

gat
Asp

gcc
Ala

tct
Ser
cgc
Ar

765
tct
Ser

gca
Ala

gt
va

gtc
val

atc
Ile

gtt
val

tta
Leu

caa
GlIn
590
atg
Met

ddad
Lys

ttt
Phe

aat
Asn

gtt
val
670
act
Thr

gtt
val

cag
GIn

aaa
Lys
gat
AS

750

tat

g Tyr

agt
ser

&y

aag
Lys

act
Thr

ttt
Phe

gtt
val

gaa
Glu
575

gct
Ala

tgg
Trp

&

act
Thr

ggc
G?y
655
cat
His

gta
val

CCa
Pro

tta
Leu

gtt
val
735

tta

p Leu

gaa
Glu

gaa
Glu

gat
Asp

tct
Ser
815

cca
Pro

att
Ile

aat
Asn
560

atg
Met

atc
Ile

gta

val

tta
Leu

gaa
Glu
640

tat
TYyr

adad
Lys

daaa
Lys

act
Thr

caa
Gln
720

gat
Asp

gca
Ala

tta
Leu

ttt
Phe

gtc
val
800

gaa
Glu

act
Thr

1632
1680
1728

1776

" 1824
1872

. 1920
: 1968
% 2016
i 2064
2112
2160
12208
2256
?304
2352
2400
»

2496



aaa
Lys

gaa
Glu

ctt
Leu
865

gaa
Glu

o1y
850

&ty

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

<400>

gt
va
835

ctt
Leu

ctt
Leu

140
876
PRT

820

cca
Pro

tca
Ser

tca
ser

aaa
Lys

att
Ile

gta
val

aca
Thr

ttg
Leu

ctt
Leu
870

cct
Pro

acc
Thr
855

ddd
Lys

Streptococcus uberis

140

Met Asn Ser Asn
1

Tyr

Gly

Thr

val

65

Gly

Ser

Thr

GIn

Ala

145

Gln

Ala

Ala

Asn

Gly

Gly

val

50

Thr

val

Ala

Ala

Asn

130

Glu

Gly

Asp

Glu

Ala

Leu

Asn

35

val

ser

Thr

Gln

Lys

Ala

Ile

Gln

Ala

Ile

195

Leu

val

20

val

Thr

Glu

val

Ser

100

Ala

Gln

Asn

Ala

Thr

180

Lys

Ala

Thr Lys Gly
5

cys

Ser

Thr

Ala

Asn

85

Asp

Glu

Ile

Lys

Leu

165

Asn

Thr

Lys

Gly

Ala

Leu

Leu

70

Thr

Leu

Ala

Asp

Ala

150

val

Ala

val

Gln

Ile

ASp

Thr

55

Asn

Thr

Ala

Asn

Ala

135

Ser

Asp

Gln

Glu

Gln

PCT_Sequence_listing (3%

gaa
Glu
840

gtt
val

aaa
Lys

His

Ala

Glu

40

Glu

Thr

Gly

Ser

Thr

120

Glin

Gln

Lys

Leu

200

Ala

825

ddd
Lys

att
Ile

cct
Pro

Gly

Leu

25

val

Pro

Ala

Ala

Gln

105

Gln

Asn

Leu

Gln

Asp

gta
val

&

aaad
Lys

Phe
10

Ala
Thr
Thr
val
val
90

Thr
Ala
GIn
Ala
Asn
170
Ala

Asn

Ala

ctt
Leu

gca
Ala

gaa
Glu
875

Phe
Gly
Ala
Asn
Ser
75

Ser
Gln
Ile
Ala
val
155
Ala
Asp

Lys

Thr

Padgina

ccCa
Pro

agt
Ser
860

aat
Asn

Arg

Ala

Pro

Asn

60

Thr

His

Thr

Lys

Glu

140

Asp

Asp

Tyr

Ala

Asn
89

cac
His
845

att
Ile

Lys

Phe

Ala

45

Gln

Ala

Thr

val

Asp

Ala

Gln

Ala

Glu

val

205

Ala

830

aca
Thr

ctt
Leu

Ser

Ala

30

Glu

Ala

Lys

ASp

Lys

110

Ala

Thr

Lys

Gln

Ala

190

Ala

Gln

ety

tca
ser

Lys
Phe
Arg
Gln
Glu
val
95

Asp
Thr
Arg
Asn
Ala
175
Lys

Glu

Leu

gaa . 2544
Glu

gta 2592
val !

I 2628

Ala
Ser
GlIn
Ala
Ala
80
Pro i
Ala

Ala

val

Ala

160

Gln

Leu

Arg

Lys



Ala

225

Lys

Ser

Ile

Thr

Ser

305

Ile

Gly

Leu

Ile

Glu

385

Phe

Pro

Glu

Thr

Pro

465

val

val

210

Asp

Ile

Glu

Asp

Gly

val

Thr

Asn

Phe

Gly

Thr

Phe

Leu

Ala

Pro

450

Thr

ser

val

Tyr

Asn

Asp

Gly

val

Tyr

Leu

Thr

Lys

Thr

Ala

Pro

Leu

435

Asn

val

val

Asp

Gln

Leu

Leu

260

Ala

Ile

Asp

Asn

Asn

340

Gln

Thr

Pro

Pro

Asn

420

Lys

Leu

Lys

His

Gln
500

Thr

Ile

245

Ash

Gly

Gly

Pro

Thr

325

Ala

Ala

ser

Glu

Ser

405

Lys

Pro

Lys

Pro

Pro

485

Ala

Lys

230

Ala

Ala

Asn

Tyr

Thr

310

Trp

Phe

Tyr

Gln

Phe

390

Ser

Pro

val

ser

His

470

val

Gly

215

Leu

Asn

Tyr

Phe

Ile

295

Leu

Gln

Ala

Thr

Ile

375

Met

Leu

Ile

Pro

Phe

455

val

val

Lys

PCT_Sequence_listing (3)
220

Asp Ala Tyr

Asp

Gly

Ile

280

Thr

Asn

Leu

Glu

Gly

Gly

Phe

Phe

Glu

Gln

440

Thr

Ala

val

ser

val

Ile

265

Leu

Thr

Lys

Asp

Tyr

345

Leu

Lys

Leu

Ala

Pro

425

Thr

Pro

val

Pro

Ile
505

Thr

250

val

Lys

Lys

Ala

Leu

330

Ile

Thr

Thr

Lys

Glu

410

Thr

Pro

Glu

Pro

val

490

Asn

Asn

235

Phe

Thr

Glu

Gly

Asn

315

Asn

Gly

Ser

Phe

Thr

395

Leu

Leu

Pro

val

Gly

Pagina

Lys

Lys

ser

Pro

Lys

Ile

Arg

Leu

Met

Thr

380

Asn

Thr

val

Thr

Tyr

460

Lys

Asn

Leu

Ala

Gly

Asp

Met

285

Leu

Thr

Pro

Asp

Ser

365

val

Pro

Tyr

Thr

Pro

445

Thr

Leu

Pro

ser

Leu

Tyr

Thr

270

Ser

Asn

Ile

Ser

Ala

Phe

Asn

val

430

val

Pro

val

ser

val
510

Ala

Gly

Ile

Asp

Tyr

Asp

Ile

Thr

Ile

Ser

Trp

Thr

415

Thr

Tyr

ITe

val

Asp

240

Lys

Thr

Pro

Ser

sSer

320

Ser

Ser

Thr

Gly

Glu

400

Ala

Pro

val

Lys

Thr

480

Asp

Pro



Asnh

Gly

Asp

545

Ser

His

Leu

Ala

Leu

Asp

Leu

Ile

Gln

Ala

Gly

Tyr

Ser

Met

530

ASp

Ile

His

Ala

Lys

Ile

Glu

Gly

val

Gly

Arg

Thr

Thr

Tyr

Phe

770

Ala

Asn

ASp

515

ser

Tyr

Lys

val

Glu

595

Asp

Thr

Ile

Asn

Ile

675

Asp

ser

His

Leu

Thr

755

Lys

Asp

Thr

Leu

Ala

Lys

Ala

Leu

580

Ser

Pro

Tyr

val

Leu

660

Asp

Glu

Tyr

Asp

Ser

740

Glu

Lys

Ala

Thr

Asn

Ser

Asp

Lys

Ser

Gly

Thr

Asn

Asn

645

val

Glu

val

Asp

Leu

725

Asp

Thr

Asp

Phe

805

Tyr

Gln

Glu

550

Asn

Lys

Leu

Ser

Leu

630

Gly

val

Ala

Thr

Leu

710

Tyr

Gly

val

Phe

Leu

790

Leu

val

Asp

535

Ala

Gly

Asp

ser

Phe

615

Ser

val

Asn

Gly

Tyr

695

Phe

Leu

Thr

Tyr

Leu

775

val

Tyr

PCT_Sequence_listing (3)
Ala Leu Gln Asp Phe Ser GlIn

520

Lys

Leu

ASp

Gly

Pro

600

Tyr

Phe

Ala

Asp

Lys

680

Lys

Glu

Lys

val

Asn

760

Ala

val

val

Ile

Asp

Asp

Leu

585

val

Lys

Lys

Gln

Leu

665

Ser

Leu

Tyr

Asp

Ile

745

Lys

Lys

Lys

Asn

Ala

Gly

val

570

Asp

Gly

Ala

val

Ile

650

Pro

Ile

Glu

Lys

ser

730

Thr

Glu

val

Arg

Gly
810

Lys

Lys

555

Ser

val

Glu

Tyr

His

635

Asp

Lys

Asn

Gly

Phe

715

val

Lys

Thr

val

Ile

795

AsSn

Padgina

Asn

540

Ser

His

Lys

Phe

val

620

Gln

Phe

Pro

Asn

val

Gly

Gly

Arg

Lys

Lys

525

Phe

Met

Leu

Leu

Tyr

605

Gln

Thr

Gly

Glu

Gly

val

ASp

Ala

ser

Ala

val

Ile

val

Leu

Gln

590

Met

Lys

Phe

Asn

val

670

Thr

val

Gln

Lys

Tyr

ser

Gly

Lys

Phe

val

Glu

575

Ala

Trp

Gly

Thr

val

Pro

Leu

val

735

Leu

Glu

Glu

Asp

ser
815

Ile

Asn

560

Met

Ile

val

Leu

G1u'

640

Tyr

Lys

Lys

Thr

GIn

720

Asp

Leu

Phe

val
800



Thr val val Thr His Thr Pro

820
Lys Glu val Pro Lys Thr Pro
835
Glu Gly Leu Ser Ile Leu Thr
850 855
Leu Gly Leu Ser val Leu Lys
865 870
<210> 141
<211> 1947
<212> DNA

<213> Streptococcus uberis

<220>
<221> CDS
<222> (1)..(1947)

<400> 141

atg g?a gaa aca act cta g?t

?et Gly Glu Thr Thr Leu Gly
5

gcc tta aaa tat gaa gcc aat
Ala Leu Lys Tyr Glu Ala Asn
20

cat gaa atg acg cat att atc
His Glu Met Thr His Ile Ile
35

acg act gac cgt aat aca gat
Thr ggr AsSp Arg Asn Thr Asp
55

tca gat acc caa gag ttc tta
ggr Asp Thr G1n Glu Pge Leu
7

ccg gat gtt tgg tct tac tat
Pro Asp val Trp ger Tyr Tyr
5

gaa g?g ctc agt cag tat atc
Glu Gly Leu 585 Gln Tyr Ile
1

tcg aca tat att gcc aat cct
Ser Thr Tyr Ile Ala Ash Pro
115

gat g?t tca ggt tat agc cca
Asp Gly Ser Gly Tyr Ser Pro
130 135

agc tta tac aac cgt tta ttt
Ser Leu Tyr Ash Arg Leu Phe
145 150

cca tat ctt gtc act act acg
Pro Tyr Leu val Thr Thr Thr
165

att tac g?a gca atg cca gag
Ile Tyr Gly Ala Met Pro Glu
180

PCT_Sequence_listing (3)

Glu

Glu
840

val

Lys

ctc
Leu

aat
Asn

gac
Asp
40

ay

gat
Asp

cgt
Arg

atg
Met

tat
Tyr
120

ttt
Phe

gaa
Glu

aca
Thr

gaa
Glu

Ala Pro Lys Pro val Thr Pro Thr

825

Lys

Ile

Pro

gcc
Ala

ctg
Leu
25

ttt
Phe

agt
Ser

gtc
val

gat
ASp

cac
His
105

act
Thr

gcg
Ala

tac
Tyr

aca
Thr

aca
Thr
185

val
Gly

Lys

aat
Asn
10

daac
Asn

aag
Lys

ctt
Leu

tac
Tyr

aac
Asn
90

cgt
Arg

STy

gaa
Glu

ccg
Pro

gct
Ala
170

act
Thr

Leu

Ala

Glu
875

tca
Ser

ttg
Leu

agt
Ser

agt
ser

cat
His
75

agc
ser

ctc
Leu

gat
Asp

aca
Thr

aga
Arg
155

CccCa
Pro

aca
Thr

Pagina

Pro His
845

Ser Ile
860

Asn

gct gat
Ala Asp

gtt tca
val Ser

g?c ctc
Gly Leu
45

acg gtc
Thr val
60

acc tat
Thr Tyr

gaa gaa
Glu Glu

ttt gga
Phe G?y

gcc tac
Ala Tyr
125

gaa ttt
Glu Phe
140

aca gct
Thr Ala

gta aat
val Asn

aca aca
Thr Thr

Thr

Leu

cag
Gln

aca
Thr
30

tat
Tyr

atg
Met

ttt
Phe

gct
Ala

aca
Thr
110

aat
Asn

tat
TYr

caa
Gln

&ty

cct
Pro
190

Gly

ser

acg
Thr
15

gt
va

tca
Ser

gcc
Ala

gac
Asp

ttt
Phe
95

cca
Pro

cCa
Pro

ttt
Phe

gtt
val

caa
GlIn
175

tac
Tyr

Glu

val

att
Ile

ctt
Leu

gaa
Glu

ttt
Phe

cga
Arg
80

gct
Ala

tac
Tyr

&ty

gcc
Ala

gtt
val
160

gtt
val

aca
Thr

48

96

144

192

240
é88
3136
3%4
a2
480
528

576



aca
Thr

act
Thr

acc
Thr
225

att
Ile

cct
Pro

gtc
val

&

gt
va
305

atg
Met

gct
Ala

&ty

agt
Ser

gac
Asp
385

gt
va

aaa
Lys

cag
Gln

aca
Thr

aca
Thr
465

gtt
val

gtt
val

gac
Asp
210

tac
Tyr

tca
ser

acc
Thr

aca
Thr

caa
GlIn
290

aca
Thr

aga
Arg

att
Ile

aca
Thr

gtt
val
370

ct
21a

ata
Ile

acg
Thr

gtt
val

agc
Ser
450

gaa
Glu

&

tat
Tyr
195
cgt
Arg

tca
ser

tct
ser

gtt
val

gat
As

275
gat
Asp

ggt
Gly

cca
Pro

cct
Pro

caa
Gln
355

cag
Gln

att
Ile

gca
Ala

att
Ile

aaa
Lys
435

tat
Tyr

gca
Ala

aaa
Lys

gt
Va

gta
val

cta

Leu

act
Thr

gtt
val
260

p &ty

aty

att
Ile

atg
Met

tac
Tyr
340

gtt
val

tct
Ser

gtc
val

gta
val

ttc
Phe
420

gtc
val

agc
ser

act
Thr

tct
ser

oty

caa
Gln

gat
Asp

cct
Pro
245

gac
Asp

tca
Ser

tta
Leu

gt
va

att
Ile
325

caa
Gln

att
Ile

tat
Tyr

tat
Tyr

gga
G?y
405
tat

Tyr

tta
Leu

gtt
val

atc
Ile

aaa
Lys

gat
Asp

gca
Ala

agc
sSer
230

gtt
val

act
Thr

ttg
Leu

atc
Ile

aca
Thr
310

gtt
val

acc
Thr

gta
val

aac
Asn

gct
Ala
390

3y

caa
Gln

gat
Asp

gac
Asp

acc
Thr
470

ctt
Leu

acc
Thr

&y
215

aat
Asn

caa
Gln

agt
ser

&ty

cgt
Arg
295

cca
Pro

caa
Gln

cgt
Arg

caa
Gln

ttt
Phe
375

agt
Ser

caa
Gln

gaa
Glu

gca
Ala

cct
Pro
455

gcg
Ala

agt
Ser

PCT_Sequence_listing (3)

agt
Ser
200

gtc
val

aac
Asn

aat
Asn

gtt
val

gac
Asp
280

agc
Ser

agt
Ser

tac
Tyr

tat
Tyr

gaa
Glu
360

atc
Ile

cca
Pro

gac
Asp

gtt
val

ggt
Gly
440

gt
va

atg
Met

gcc
Ala

ttc

gcc

tat

gac

Phe Ala Tyr Asp

gat
Asp

cag
Gln

caa
GlIn

cca
Pro
265

tgg
Trp

aca
Thr

aca
Thr

caa
Gln

gtt
val
345

&y

caa
Gln

gtt
val

caa
Gln

act
Thr
425

caa
Gln

aca
Thr

aaa
Lys

att
Ile

3ty

ttg
Leu

att
Ile
250

atg
Met

caa
Gln

aca
Thr

aca
Thr

gtt
val
330

ata
Ile

gtc
val

gat
Asp

gtt
val

gta
val
410

gat
Asp

gat
Asp

&y

cca
Pro

cct
Pro

aca
Thr

gta
val
235

att
Ile

act
Thr

gtt
val

acc
Thr

gaa
Glu
315

&ty

gat
Asp

aac
Asn

oty

gta
val
395

act
Thr

&y

oty

att
Ile

atg
Met
475

ttc
Phe

Pagina

gaa
Glu
220

gca
Ala

aca
Thr

att
Ile

aac
Asn

tat
Tyr
300

gct
Ala

tcc
ser

act
Thr

&ty

tca
ser
380

gct
Ala

gac
Asp

tca
Ser

ttg
Leu

gt
va
460

att
Ile

ttg
Leu

93

cct
Pro
205

acc
Thr

act
Thr

daa
LyS

gtt
val

gtt
val
285

agt
Ser

act
Thr

gaa
Glu

agt
Ser

agc
ser
365

aat
Asn

gcc
Ala

caa
Gln

ttg
Leu

gtt
val
445

aca
Thr

gtt
val

aca
Thr

act
Thr

att
Ile

cag
GIn

3ty

tat
Tyr
270
ttg
Leu

gtt
val

atc
Ile

aaa
Lys

tta
Leu
350

tca
Ser

agt
Ser

caa
GlIn

gct
Ala

ggc
G?y
430
cgt

Arg

CcCa
Pro

caa
Gln

gag
Glu

oty

cgc
Arg

acg
Thr

act
Thr
255

caa
Gln

gat
Asp

gat
Asp

aca
Thr

gt
va
335

gca
Ala

acc
Thr

cga
Arg

gac
Asp

gtc
val
415

gac
Asp

aca
Thr

agt
ser

tat
Tyr

tat
Tyr

cag
Gln

acg
Thr

gtt
val
240

caa
Gln

gaa
Glu

gca
Ala

cct
Pro

gca
Ala
320

aca
Thr

act
Thr

gag
Glu

ttt
Phe

cag
GIn
400

gca
Ala

tgg
Trp

acg
Thr

aca
Thr

caa
Gln
480

ata
Ile

624
672

720

768
816
' 864
1912
960
1008
%056
@104
¥152
1200
1248
1296
1344
1392
1440

1488



act
Thr

gtc
val

gat
Asp

att
Ile
545

gtt
val

aca
Thr

aca
Thr

gtt
val

aat
Asn
625

tta
Leu

gat
Asp

ety

agt
Gly
530

gtt
val

gaa
Glu

tcg
Ser

gtt
val

gtt
val
610

cta
Leu

3ty

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

<400>
%et Gly Glu Thr

Ala

His

Thr

ser

65

Pro

Glu

Leu

Glu

Thr

50

Asp

Asp

Gly

gat
Asp

o7y
515

gca
Ala

gtt
val

gtt
val

gaa
Glu

gaa
Glu
595

aca
Thr

ctc
Leu

ctt
Leu

142
649
PRT

agc
ser
500

act
Thr

aat
Asn

gct
Ala

gta
val

gt
va
580

gct
Ala

act
Thr

gt
va

aag
Lys

485

tta
Leu

caa
Gln

tct
Ser

gct
Ala

gtt
val
565

ata
Ile

att
Ile

cca
Pro

act
Thr

dda
Lys
645

gct
Ala

atc
Ile

cat
H1s

gtt
val
550

gca
Ala

agt
Ser

dda
Lys

ddad
Lys

ctc
Leu
630

ddad
Lys

gtt
val

gag
Glu

ttt
Phe

3357

gat
Asp

gta
val

cct
Pro

gcc
Ala

gaa
Glu
615

atg
Met

gaa
Glu

Streptococcus uberis

142

Lys

Met

35

Asp

Thr

val

Leu

Tyr

20

Thr

Arg

GIn

Trp

Ser

Ehr Leu Gly

Glu

His

Asn

Glu

Ser

85

Gln

Ala

Ile

Thr

Phe

70

Tyr

Tyr

Asn

Ile

Asp

55

Leu

Tyr

Ile

PCT_Sequence_listing (3)
490

oty

aca
Thr
520

gaa
Glu

caa
Gln

cca
Pro

gaa
Glu

ccg
Pro
600

agt
ser

tca
Ser

gac
ASp

Leu
Ash
Asp
40

Gly
ASp

Arg

Met

tta
Leu
505

gtt
val

aac
Asn

gtc
val

gaa
Glu

ddd
Lys
585

gct
Ala

ttg
Leu

agt
Ser

gaa
Glu

Ala

Leu

25

Phe

ser

val

Asp

gaa
Glu

caa
Gln

att
Ile

ata
Ile

gtt
val
570

ety

cag
Gln

cca
Pro

ctc
Leu

Asn
10

Asn
Lys
Leu
Tyr
AsSn
90

Arg

aaa
Lys

tcc
Ser

gtc
val

gcg
Ala
555

gta
val

caa
Gln

daa
Lys

aca
Thr

tta
Leu
635

ser

Leu

ser

ser

His

75

ser

Leu

Pagina

gtc
val

ttt
Phe

tac
Tyr
540

cgt
Arg

aca
Thr

aca
Thr

aag
Lys

act
Thr
620

tta
Leu

Ala
val
Gly
Thr
60

Thr

Glu

Phe
94

att
Ile

aat
Asn
525

agt
Ser

STy

ccg
Pro

gct
Ala

gct
Ala
605

&

atg
Met

ASp
Ser
Leu
45

val
Tyr

Glu

Gly

caa
Gln
510

ttt
Phe

tcc
ser

acg
Thr

dda
Lys

cct
Pro
590

ddd
Lys

gat
Asp

agt
ser

Gln

Thr

30

Tyr

Met

Phe

Ala

Thr

495
gaa
Glu

att
Ile

cca
Pro

aaa
Lys

cca
Pro
575

act
Thr

gtt
val

gat
Asp

cta
Leu

Thr

15

val

sSer

Ala

Asp

Phe

95

Pro

oty

caa
Gln

act
Thr

gta
val
560

gaa
Glu

att
Ile

gaa
Glu

caa
Gln

oy
640

Ile
Leu
Glu
Phe
Arg
80

Ala

Tyr

1536
1584
1632
1680
1728
1%76
1824
1872
1920

1947

P



e

Ser

Asp

Ser

145

Pro

Ile

Thr

Thr

Thr

225

Ile

Pro

val

Gly

val

305

Met

Ala

Gly

Ser

Asp
385

Tyr

Tyr

val

Asp

210

Tyr

ser

Thr

Thr

Gln

290

Thr

Arg

Ile

Thr

val

370

Ala

Tyr

115

ser

Tyr

Leu

Gly

Tyr

195

Arg

Ser

Ser

val

Asp

275

Asp

Gly

Pro

Pro

Gln

355

GIn

Ile

100

Ile

Gly

Asn

val

Ala

180

val

val

Leu

Thr

val

260

Gly

Ile

Met

Tyr

340

val

Ser

val

Ala

Tyr

Arg

Thr

165

Met

Gly

GlIn

Asp

Pro

245

Asp

ser

Leu

val

Ile

325

Gln

Ile

Tyr

Tyr

Asn

ser

Leu

150

Thr

Pro

Asp

Ala

Ser

230

val

Thr

Leu

Ile

Thr
310

'Va1

Thr

val

Asn

Ala
390

Pro

Pro

135

Phe

Thr

Glu

Thr

Gln

ser

Gly

Gln

Arg

Gln

Phe

375

ser

PCT_Sequence_listing (3)
105 11

Tyr

120

Phe

Glu

Thr

Glu

ser

200

val

Asn

Asn

val

Ser

Tyr

Tyr

Glu

360

Ile

Pro

Thr Gly Asp Ala Tyr

Ala

Tyr

Thr

Thr

185

Phe

Asp

Gln

Gln

Pro

265

Trp

Thr

Thr

Gln

val

345

Gly

Gln

val

Glu

Pro

Ala

170

Thr

Ala

Gly

Leu

Ile

250

Met

Gln

Thr

Thr

val

330

Ile

val

Asp

val

Thr

Thr

Tyr

Thr

val

235

Ile

Thr

val

Thr

Glu

315

Gly

ASp

Asn

Gly

val
395

Pagina

Glu

140

Thr

val

Thr

ASp

Glu

220

Ala

Thr

Ile

Asn

Tyr

300

Ala

Ser

Thr

Gly

Ser

380

Ala

125

Phe

Ala

Asn

Thr

Pro

205

Thr

Thr

Lys

val

val

285

Ser

Thr

Glu

Ser

Ser

365

Asn

Ala

Asn

Tyr

Gln

Gly

Pro

190

Thr

Ile

Gln

Gly

Tyr

270

Leu

val

Ile

Lys

Leu

350

Ser

Ser

Gln

Pro

Phe

val

Gln

175

Tyr

Gly

Arg

Thr

Thr

255

Gln

Asp

Asp

Thr

val

335

Ala

Thr

Arg

Asp

Gly

Ala

val

160

val

Thr

GlIn

Thr

val

240

Glu

Ala

Pro

Ala

320

Thr

Thr

Glu

Phe

Gln
400



val

Lys

Gln

Thr

Thr

465

val

Thr

val

Asp

Ile

545

val

Thr

Thr

val

Asn

625

Leu

Ile
Thr
val
Ser
450
Glu
Gly
Asp
Gly
Gly
5

val
Glu
Ser
val
val
610

Leu

Gly

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

<220>
<221>
<222>

<400>

Ala

Ile

Tyr

Ala

Lys

Asp

Gly

Ala

val

val

Glu

Glu

595

Thr

Leu

Leu

143
3432
DNA

val

Phe

420

val

Ser

Thr

Ser

ser

500

Thr

Asn

Ala

val

val

580

Ala

Thr

val

Lys

Gly Gly Gln

405

Tyr

Leu

val

Ile

Gln

ser

Ala

val

565

Ile

Ile

Pro

Thr

Gln

Asp

Asp

Thr

470

Leu

Ala

Ile

His

val

550

Ala

Ser

Lys

Lys

L.eu

630

Lys

Glu

Ala

Pro

455

Ala

Ser

val

Glu

Phe

535

Asp

val

Pro

Ala

Glu

615

Met

Glu

Streptococcus uberis

CDS

(1)..(3432)

143

PCT_Sequence_listin

Asp GIn val Thr Asp

val

Gly

440

val

Met

Ala

Gly

Thr

520

Glu

Gln

Pro

Glu

Pro

600

Ser

Ser

Asp

Thr

425

GIn

Thr

Lys

Ile

Leu

505

val

Asn

val

Glu

Leu

ser

Glu

410

Asp Gly Ser

Asp

Gly

Pro

Pro

490

Glu

GIn

Ile

Ile

val

570

Gly

Gln

Pro

Leu

Gly

Ile

Met

475

Phe

Lys

ser

val

Ala

555

val

Gln

Lys

Thr

Leu
635

Leu

val

460

Ile

Leu

val

Phe

Tyr

540

Arg

Thr

Thr

Lys

Thr

620

Leu

Pagina 96

% 3)
GIn Ala val

415

Ala

Leu Gly Asp Trp

val

445

Thr

val

Thr

Ile

Asn

525

Ser

Gly

Pro

Ala

Ala

605

Gly

Met

430

Arg

Pro

Gln

Glu

Gln

510

Phe

ser

Thr

Lys

Pro

590

Lys

AsSp

Ser

Thr

ser

Tyr

Tyr

495

Glu

Ile

Pro

Lys

Pro

575

Thr

val

Asp

Leu

Thr

Thr

Gln

480

Ile

Gly

Gln

Thr

val

560

Glu

Ile

Glu

Gln

Gly



atg
Met

tca
ser

gca
Ala

aca
Thr

aac
Asn
65

tta
Leu

tgg
Trp

tca
Ser

gac
Asp

tta
Leu
145

cat
His

gga
Gly

gaa
Glu

Tttt
Phe

tat
Tyr
225

aat
Asn

gat
AsSp

gtt
val

cct
Pro

gt
va

tta
Leu

gag
Glu

gaa
Glu
50

tca
Ser

caa
GIn

gaa
Glu

gga
Gly
aaa
Lys
130

&

gat
Asp

acc
Thr

aat
Asn

tta
Leu
210

gcc
Ala

atg
Met

ttc
Phe

gtt
val

ctt
Leu
290

aaa
Lys

tta
Leu

caa
Gln
35

aca
Thr

aat
Asn

cct
Pro

ddad
Lys

att
Ile
115

atg
Met

att
Ile

tac
Tyr

cac
His

aag
LyS
195

aaa
Lys

atg
Met

agt
Ser

aaa
Lys

gct
Ala
275

g9cg
Ala

aat
Asn

gca
Ala
20

ttg
Leu

tct
Ser

caa
GlIn

atg
Met

gtt
val
100

gaa
Glu

tac
Tyr

gaa
Glu

aca
Thr

gtc
val
180

gag
Glu

gta
val

gct
Ala

ttt
Phe

dada
Lys
260

gca
Ala

daaq
Lys

aac
Asn

aca
Thr

caa
GlIn

acg
Thr

Glu

att
Ile
85

sty

acc
Thr

aca
Thr

cga
Arg

caa
Gln
165
gca
Ala

caa
GlIn

oty

att
Ile

&ty
245

gcc
Ala

&y

aat
Asn

att
Ile

agt
ser

aat
Asn

cct
Pro

gcc
Ala
70

gaa
Glu

aca
Thr

aaa
Lys

gat
Asp

ety
150

sty

sty

atg
Met

caa
Gln

ada
Lys
230

caa
Gln

tta
Leu

aat
Asn

cct
Pro

cac
H1s

gta
val

gaa
Glu

cat
His
55

aat
Asn

aaa
Lys

ety

cat
His

caa
Gln
135

cag
Gln

gaa
Glu

att
Ile

caa
GIn

cca
Pro
215

gat
Asp

gtt
val

gca
Ala

gat
Asp

gat
Asp
295

PCT_Sequence_listing (3)

tcg
Ser

tta
Leu

aag
Lys
40

act
Thr

caa
Gln

gtc
val

gaa
Glu

tcc
ser
120

gcc
Ala

tgg
Trp

gag
Glu

gca
Ala

ggc
200
agt

Ser

gct
Ala

Ty

tta
Leu

tat
Tyr
280

aca
Thr

aga
Arg

acg
Thr
25

cag
GIn

atc
Ile

aag
Lys

gat
Asp

&y
105

atg
Met

agce
ser

ata
Ile

tct
Ser

act
Thr
185

att
Ile

gta
val

att
Ile

aaa
Lys

gca
Ala
265

gcc
Ala

&y

aaa
Lys
10

aca
Thr

tcg
ser

ata
Ile

gat
Asp

cca
Pro
90

gat
Asp

cta
Leu

att
Ile

aat
Asn

att
Ile
170

gct
Ala

gtt
val

gaa
Glu

gct
Ala

gct
Ala
250

gca
Ala

atg
Met

gtc
val

dadd
Lys

aca
Thr

gat
Asp

agt
ser

gag
Glu
75

tct
Ser

gtc
val

cag
GIn

gac
Asp

gat
Asp
155

gac
Asp

tca
Ser

cCcC
Pro

&

tta
Leu
235

agc
Ser

gat
Asp

ety

att
Ile

Pdgina

Cgt
H1s

gtt
val

ttg
Leu

tca
Ser
60

act
Thr

Ca_.t
H1s

tta
Leu

ctt
Leu

agt
ser
140

aag
Lys

aga
Arg

oty

aat
Asn

gaa
Glu
220

oty

Cc‘ilt
H1s

aaa
Lys

ggc
Gly

gga
oty
300
97

ata
Ile

tca
Ser

ctt
Leu
45

gaa
Glu

gcc
Ala

atc
Ile

gct
Ala

cca
Pro
125

aag
Lys

ctc
Leu

aat
Asn

cta
Leu

gct
Ala
205

aga
Arg

gca
Ala

gaa
Glu

ggc
Gly

agc
ser
285

act
Thr

tta
Leu

aca
Thr
30

agt
Ser

gac
Asp

tca
Ser

cag
GIn

gtc
val
110

gag
Glu

aaa
Lys

CCa
Pro

acc
Thr

aca
Thr
190

caa
Gln

gaa
Glu

aca
Thr

ctt
Leu

gtc
val
270

cag
Gln

cca
Pro

aaa
Lys
15

gtc
val

aag
Lys

ctc
Leu

aaa
Lys

gct
Ala
95

ata
Ile

gat
Asp

caa
Gln

ttt
Phe

tac
Tyr
175
cag

Gln

tta
Leu

aag
Lys

gct
Ala

aat
Asn
255

gct
Ala

acg
Thr

gca
Ala

atc
Ile

tca
Ser

atg
Met

tca
Ser

agc
ser
80

ctt
Leu

gat
Asp

gct
Ala

tta
Leu

tac
Tyr
160

cat
His

add
Lys

tta
Leu

cat
His

att
Ile
240

gat
Asp

att
Ile

aaa
Lys

act
Thr

144

192

240

288
336
384
1432

480

528
576
624
672
o
7§8
816
864

912

\



acg
Thr
305

agc
ser

ctt
Leu

ttc
Phe

aat
Asn

gtt
val
385

aat
Asn

tta
Leu

atg
Met

gt
Va

gtt
val
465

tat
Tyr

gct
Ala

‘att
Ile

gtt
val

gat
Asp
545

gcc
Ala

ctt
Leu

gta
val

gag
Glu

aga
Arg

gaa
Glu

tta
Leu

aag
Lys
370

gct
Ala

aat
Asn

cct
Pro

aca
Thr

cct
Pro
450
gat
Asp

tca
Ser

gca
Ala

cag
Gln
aag
LysS
530
cac

His

aaa
Lys

tca
ser

acc
Thr

gag
Glu

gta
val

atg
Met

gaa
Glu
355

gtt
val

gaa
Glu

caa
Gln

atg
Met

agt
ser
435

&ty

ggc
Gly

cct
Pro

agt
Ser

daa
Lys
515

aac
Asn

agt
Ser

aag
LyS

aaa
Lys

tta
Leu

gtt
val

cta
Leu

gct
Ala
340

aag
Lys

tta
Leu

aaa
Lys

gct
Ala

oty
420

cca
Pro

3ty

aat
Asn

act
Thr

cca
Pro
500

gaa
Glu

tta
Leu

tac
Tyr

gcc
Ala

att
Ile
580

cat
H1s

ttt
Phe

tcg
Ser
325

agt
Ser

sty

gtc
val

gtt
val

aaa
Lys
405

Tttt
Phe

cag
Gln

aga
Arg

atg
Met

cca
Pro
485

cat
His

tac
Tyr

tta
Leu

tat
Tyr

ctt
Leu
565

caa
GlIn

aat
Asn

aca
Thr
310

gtt
val

cca
Pro

tta
Leu

ttg
Leu

gag
Glu
390

aada
Lys

atc
Ile

Tttt
Phe

caa
Gln

dada
Lys
470

gga
Gly

gct
Ala

cct
Pro

atg
Met

tct
ser
550

gaa
Glu

tta
Leu

tta
Leu

gta
val

act
Thr

Tttt
Phe

gaa
Glu

aat
Asn
375

gct
Ala

ccg
Pro

agt
ser

aga
Arg

atg
Met
455

cct
Pro

aac
Asn

atg
Met

cac
Hi1s

tct
Ser
535

cct
Pro

aca
Thr

&

agc
ser

PCT_Sequence_listing (3)

gca
Ala

gac
ASp

gca
Ala

acg
Thr
360

tat
Tyr

ttg
Leu

ctc
Leu

ada
Lys

tta
Leu
440

aca
Thr

gat
Asp

gac
Asp

oty

tta
Leu
520

act
Thr

agg
Arg

gat
Asp

gat
Asp

aat
Asn

gca
Ala

q

gaa
Glu
345

gaa
Glu

gac
Asp

3ty

att
Ile

gag
Glu
425

aaa
Lys

ddc
Asn

Tttt
Phe

tac
Tyr

att
Ile
505

agt
ser

gcc
Ala

gtt
val

gtt
val

gtc
val
585

cag
Gln

tat
Tyr

agc
Ser
330

dat
Asn

gag
Glu

Tttt
Phe

gca
Ala

cct
Pro
410

gat
Asp

aaa
Lys

Tttt
Phe

gct
Ala

tca
ser
490

att
Ile

gct
Ala

agt
Ser

caa
Gln

tat
Tyr
570

aat
Asn

gaa
Glu

gtt
val
315

aca
Thr

aag
Lys

aat
Asn

gtt
val

gct
Ala
395

tta
Leu

gca
Ala

gag
Glu

tca
Ser

gca
Ala
475

aag
Lys

cat
His

aag
Lys

cca
Pro

ety
555

gta
val

aat
Asn

dada
Lys

Pagina

gca
Ala

tca
ser

gac
Asp

gca
Ala

acc
Thr
380

ety

gct
Ala

gat
Asp

aag
Lys

agc
ser
460

cct
Pro

atg
Met

tta
Leu

gaa
Glu

att
Ile
540

gca
Ala

aca
Thr

cag
Gln

aacC
Asn

98

ccg
Pro

adad
Lys

tat
Tyr

gaa
Glu
365

aat
Asn

gta
val

tat
Tyr

1gg
Trp

caa
Gln
445

tgg
Trp

ety

tca
Ser

gtc
val

cag
Gln
525

tat
Tyr

3ty

gct
Ala

ttc
Phe

ttt
Phe

cac
His

gcc
Ala

gag
Glu
350

aga
Arg

tcc
Ser

ctt
Leu

aat
Asn

tta
Leu
430

tta
Leu

ggc
Gly

tat
Tyr

gga
Gly
cgt
Ar

510
tta
Leu

tca
Ser

gca
Ala

gcg
Ala

gaa
Glu
590

act
Thr

tat
Tyr

ttg
Leu
335

ctc
Leu

ctg
Leu

aaa
Lys

gtc
val

ggt
Gly
415

aaa
Lys

gtt
val

tta
Leu

gaa
Glu

act
Thr
495

daa

g Lys

cag
Gln

gag
Glu

ctg
Leu

gat
Asp
575

tta
Leu

tac
Tyr

tgg
Trp

320

gcg
Ala

att
Ile

aaa
Lys

gaa
Glu

cac
His
400

cct
Pro

acg
Thr

gag
Glu

tca
Ser

att
Ile
480

agt
ser

cac
His

tta
Leu

tta
Leu

gat
Asp
560

&y

aga
Arg

Tttt
Phe

960
1008
1056
1104
1152
1200
1248
1296
1344
1392
1440
1488

1536

1584
1632
1 1680
1728
11776

1824

AX



gca
Ala

cca
Pro
625

aat
Asn

caa
GlIn

gta
val

ttt
Phe

cca
Pro
705

ggc
Gly

gaa
Glu

gtt
val

Tttt
Phe

aca
Thr
785

tca
Ser

ttc
Phe

gat
Asp

ada
Lys

gtt
val
865

tat
Tyr

cag

agg
Arg
610

caa
Gln

caa
GlIn

cag
Gln

gta
val

atc
Ile
690

att
Ile

caa
Gln

caa
GlIn

gaa
Glu

age
ser
770

gtt
val

cct
Pro

tta
Leu

ttg
Leu

gat
ASp
850

tgg
Trp

cga
Arg

ttt

595

gt
va

Glu

aag
Lys

ctt
Leu

ttt
Phe
675

gct
Ala

tat
Tyr

gac
Asp

tat
Tyr

gga
Sty
755
acg

Thr

cgt
Arg

aat
Asn

aga
Arg

caa
Gln
835

gt
va

gaa
Glu

tat
Tyr

att

ctt
Leu

cta
Leu

caa
GIn

aaa
Lys
660

cag
Gln

ttc
Phe

cga
Arg

cct
Pro

atg
Met
740
agt
Ser

act
Thr

cga
Arg

ety

aat
Asn
820
cat
H1s

aat
Asn

oty

cgt
Arg

gat

act
Thr

tat
Tyr

gaa
Glu
645

gct
Ala

tct
Ser

aaa
Lys

aat
Asnh

tat
Tyr
725

act
Thr

aaa
Lys

gat
Asp

ttc
Phe
gat
Asp
805
gtc
val

ccg
Pro

aca
Thr

aaa
Lys

gta
val
885

ttt

gac
Asp

caa
Gln
630

gt
va

caa
Gln

aag
Lys

oty

tta
Leu
710

gac
Asp

ggt
Gly

ata
Ile

tac
Tyr
cga
Ar

790
gat
Asp

aga
Arg

att
Ile

aat
Asn

gat
Asp
870

act
Thr

gat

aaa
Lys
615

acg
Thr

gtt
val

atg
Met

gaa
Glu

aaa
Lys
695

gat
Asp

ttt
Phe

ctt
Leu

gat
Asp

ctc
Leu
775

ttt

g Phe

aat
Asn

gac
Asp

tog
Trp

gat
Asp
855

gct
Ala

tat
Tyr

att

600
gtt
val

aga
Arg

atc
Ile

cct
Pro

ggt
Gly
680

ttt
Phe

&y

gaa
Glu

ata
Ile

&y
760

&

gtc
val

atg
Met

atc
Ile

gag
Glu
840

atc
Ile

tct
Ser

acg
Thr

cta

gaa
Glu

ccc
Pro

aag
Lys

aac
Asn
665

gct
Ala

gca
Ala

acg
Thr

gt
va

aca
Thr
745

ttt
Phe

tcc
ser

gaa
Glu

gat
Asp

aaa
Lys
825
agt
ser

dadd
Lys

ety

cca
Pro

gtt

aag
Lys

ctc
Leu

gtt
val
650

&

caa
Gln

gat
Asp

Tttt
Phe
gat
AS

730
aca

Thr

tca
Ser

tat
Tyr

ety

aaa
Lys
810
gca
Ala

cct
Pro

gaa
Glu

aat
Asn

ctt
Leu
890

gat

oty

caa
Gln
635

gat
Asp

tat
Tyr

aaad
Lys

tta
Leu

tac
Tyr
715

agt

p Ser

ttt
Phe

cCa
Pro

aat
Asn
aaa
Lys
795
gt

va

cag
Gln

ata
Ile

agc
ser

ccg
Pro
875

gct
Ala

tta

Pagina

PCT_Sequence_listing
60

cgt
Ar

620
gta
val

att
Ile

ttt
Phe

gac
Asp

gag
Glu
700

tac
Tyr

atc
Ile

acg
Thr

gag
Glu

aaa
Lys
780

cct
Pro

oty

gta
val

aaa
Lys

atg
Met
860

gtt
val

Glu

acc
99

att

g Ile

aaa
Lys

tct
Ser

cta
Leu

tta
Leu
685

gct
Ala

agc
ser

caa
GIn

cct
Pro

atg
Met
765

gaa
Glu

tat
TYr

Tttt
Phe

Tttt
Phe

gct
Ala
845

ctt
Leu

aca
Thr

sty

ccg

3
5

Ctc
Leu

cta
Leu

daac
Asn

gat
Asp
670

tct
Ser

ctt
Leu

ccc
Pro

caa
GIn

tog
Trp
750

gct
Ala

oty

cta
Leu

aga
Arg

gca
Ala
830

ttt
Phe

gaa
Glu

gag
Glu

gcc
Ala

tca

ttg
Leu

gct
Ala

ttt
Phe
655

ggt
Gly

att
Ile

gat
Asp

aaa
Lys

att
Ile
735

tca
Ser

tct
Ser

gat
Asp

aat
Asn

gga
Gly

aaa
Lys
895

daa

cgt
Arg

ccg
Pro
640

gat
Asp

Tttt
Phe

cccC
Pro

agt
ser

gaa
Glu
720

aaa
Lys

ctg
Leu

gaa
Glu

aat
Asn

ctt
Leu
800

gtt
val

gat
Asp

aaa
Lys

acc
Thr

tta
Leu
880

gaa
Glu

ctg

1872

1920

1968

2016

2064

2112

2160

2208

2256

2304

2352

2400

2448

2496

2544

2592

2640

2688

2736

A

{



PCT_Sequence_listing (3) '
GIn Phe Ile Asp Phe Asp Ile Leu val Asp Leu Thr Pro Ser Lys Leu 4
900 905 910

CCa caa agt gca atc ttg atg cta gcc gaa aga cgg att gag cta aca 5784
Pro GIn Ser Ala ITe Leu Met Leu Ala Glu Arg Arg Ile Glu Leu Thr !
915 920 925

gaa tca aga gac tat tta tct cat gat act tat cgt gat cga ctt tac 2832
Glu Seg Arg Asp Tyr Leu Seg His Asp Thr Tyr Azg Asp Arg Leu Tyr J
93 93 9

tat aaa tat g?a aca gat gat att aat ttc acc act ttt gaa aaa gat 2880
Tyr Lys Tyr Gly Thr Asp Asp Ile Asn Phe Thr Thr Phe Glu Lys Asp
945 950 955 960

gat atg g?a cat ttt gtg atc cca aac caa gtt gaa gat gaa ctc agt 2928
Asp Met Gly His Sge val Ile Pro Asn 81n val Glu Asp Glu beu ser
5 70 75

g?a gag aag att act atc aat ctt gat aaa act gat cat ttc ttc ttt 2976
Gly Glu Lys Ile Thr Ile Asn Leu Asp Lys Thr Asp His Phe Phe Phe _
980 985 990

gtc aga gaa gat ttc tca g?t aat ttt agt gtt att agc ctg tca caa 3024
val Arg Glu Asp Phe Ser Gly Asn Phe ser val Ile Ser Leu Ser Gln
995 1000 1005

1
tta ttg aac aat cat tca gat caa atg cat tca ctt gaa gag agt 3069
Leu Leu Asn Asn His Ser Asp GIn Met His Ser Leu Glu Glu Ser '
1010 1015 1020

aag agt gat aga aaa gaa tct aat aca g?t gat att aga cac gaa 3114
Lys Ser Asp Arg Lys Glu Ser Asn Thr Gly Asp Ile Arg His Glu '
1025 1030 1035 i

aag caa gaa aat ctt agt caa caa act cta cta tcg aca cca tca 3159
Lys Gln Glu Asn Leu Ser GIn GIn Thr Leu Leu Ser Thr Pro Ser
1040 1045 1050 ‘

att gat g?c caa aaa caa aat gac caa tta atg gtt gaa aaa gag 3204
Ile Asp Gly GIn Lys GIn Asn Asp GIn Leu Met val Glu Lys Glu
1055 1060 1065

daa gac att atg gat gaa agt aag tct gaa aga agt gag aaa aat 13249
Lys Asp Ile Met Asp Glu Ser Lys Ser Glu Arg Ser Glu Lys Asn |
1070 1075 1080

aag ttt cca aaa gtt ccc gct tca atc acg ctt aag gat g?a act 13294
Lys Phe Pro Lys val Pro Ala Ser Ile Thr Leu Lys Asp Gly Thr i
1085 1090 1095

Ctt tat ccg cag tca ata agc caa aaa aca agt ctt cct aaa aca 13339
Leu Tyr Pro GIn Ser Ile Ser GIn Lys Thr Ser Leu Pro Lys Thr
1100 1105 1110

gtt gat tca caa aag aca atg aca ttt tta g?g att gcc atg tta 13384
val Asp Ser GIn Lys Thr Met Thr Phe Leu Gly ITe Ala Met Leu
1115 1120 1125

ttt g?t g?c ata tta caa gtc cta tgg tca tac ttt aaa aag aga 13429
Phe Gly y ITe Leu GIn val Leu Trp Ser Tyr Phe Lys Lys Arg
1130 1135 1140

gat 13432
Asp .

!

<210> 144

<211> 1144

<212> PRT

<213> Streptococcus uberis

<400> 144
Pagina 100 \



Met

Ser

Ala

Thr

Asn

65

Leu

Trp

Ser

Asp

Leu

145

His

Gly

Glu

Phe

Tyr

225

Asn

Asp

val

Pro

val

Leu

Glu

Glu

50

Ser

Gln

Glu

Gly

Asp

Thr

Asn

Leu

210

Ala

Met

Phe

val

Leu
290

Lys

Leu

Gln

35

Thr

Asn

Pro

Lys

Ile

115

Met

Ile

Tyr

His

Lys

Met

Ser

Lys

Ala

275

Ala

Asn

Ala

20

Leu

ser

GIn

Met

val

100

Glu

Tyr

Glu

Thr

val

180

Glu

val

Ala

Phe

Lys

Asn

Thr

Gln

Thr

Glu

Ile

85

Gly

Thr

Thr

Arg

Gln

165

Ala

Gln

Gly

Ile

Gly

Ala

Gly

Asn

Ile

Ser

Asn

Pro

Ala

70

Glu

Thr

Lys

Asp

Gly

Met

Gln

Lys

Glin

Leu

AsSn

Pro

His

val

Glu

His

55

Asnh

Lys

Gly

His

Gln

135

GlIn

Glu

Ile

Gln

Pro

215

Asp

val

Ala

ASp

295

PCT_Sequence_l1istin

€D)

Ser Arg Lys Lys His Ile Leu
10

Leu

Gln
val
Glu
Ser
120
Ala
Trp
Glu
Ala
Gly
ser
Ala
Gly
Leu
Tyr

280

Thr

Thr

25

Gln

Ile

Lys

Asp

Ser

Ile

Ser

Thr

185

Ile

val

Ile

Lys

Ala

265

Ala

Gly

Thr

Ser

Ile

Asp

Pro

90

Asp

Leu

Ile

Asn

Ile

170

Ala

val

Glu

Ala

Ala

250

Ala

Met

Thr

Asp

Ser

Glu

75

ser

val

Gln

Asp

Asp

Ser

Pro

Gly

Leu

235

Ser

Asp

Gly

val

Leu

ser

60

Thr

His

Leu

Leu

Ser

140

Lys

Arg

Gly

Asn

Glu

220

Gly

His

Lys

Gly

val Ile Gly

300

Pagina 101

ser

Leu

45

Glu

Ala

Ile

Ala

Pro

125

Lys

Leu

Asn

Leu

Ala

205

Arg

Ala

Glu

Gly

ser

285

Thr

Thr

30

Ser

Asp

ser

Gln

val

110

Glu

Lys

Pro

Thr

Thr

190

GlIn

Glu

Thr

Leu

val

270

Gln

Pro

Lys

Leu

Lys

Ala

95

Ile

Asp

Gln

Phe

Tyr

175

Gln

Leu

Lys

Ala

Asn

255

Ala

Thr

Ala

Ile

Ser

Met

Ser

Ser

80

Leu

Asp

Ala

Leu

Tyr

His

Lys

Leu

His

Ile

240

Asp

Ile

Lys

Thr

(X



Thr

305

Ser

Leu

Phe

Asn

val

385

Asn

Leu

Met

val

val

465

TYyr

Ala

Ile

val

Leu

val

Glu

Arg

Glu

Leu

Lys

Ala

Asn

Pro

Thr

Pro

450

Asp

ser

Ala

Gln

Lys

Ser

Thr

Glu

val

Met

Glu

355

val

Glu

Gln

Met

Ser

435

Gly

Gly

Pro

Ser

Ser

Lys

Lys

Leu
595

val

Leu

Ala

340

Lys

Leu

Lys

Ala

Gly

Pro

Gly

Asn

Thr

Pro

500

Glu

Leu

Tyr

Ala

Ile

580

His

Phe

Ser

325

Ser

Gly

val

val

Gln

Arg

Met

Pro

485

His

Tyr

Leu

Tyr

Leu

565

Gln

Asn

Thr

310

val

Pro

Leu

Leu

Glu

390

Lys

Ile

Phe

Gln

Lys

Gly

Ala

Pro

Met

Ser

550

Glu

Leu

Leu

val

Thr

Phe

Glu

Asn

375

Ala

Pro

ser

Arg

Met

455

Pro

Asn

Met

His

Ser

535

Pro

Thr

Gly

Ser

PCT_Sequence_Tlisting (3)

Ala Ala Tyr val Ala Pro His

Asp

Ala

Thr

360

Tyr

Leu

Leu

Lys

Leu

440

Thr

Asp

Asp

Gly

Leu

520

Thr

Arg

ASp

Asp

Asn
600

Gly

Glu

345

Glu

ASp

Gly

Ile

Glu

425

Lys

Asn

Phe

Tyr

Ile

505

ser

Ala

val

val

val

585

Gln

Ser

330

Asn

Glu

Phe

Ala

Pro

410

Asp

Lys

Phe

Ala

Ser

490

Ile

Ala

Ser

Gln

Tyr

570

Asn

Glu

315

Thr

Lys

Asn

val

Ala

395

Leu

Ala

Glu

Ser

Ala

475

Lys

His

Lys

Pro

Gly

val

Asn

Lys

ser

Asp

Ala

Thr

380

Gly

Ala

Asp

Lys

Ser

460

Pro

Met

Leu

Glu

Ile

540

Ala

Thr

GlIn

Asn
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Lys
Tyr
Glu
365
Asn
val
Tyr
Trp
GIn
445
Trp
Gly
Ser
val
Gln
525
Tyr
Gly
Ala

Phe

Phe
605

Ala

Glu

350

Arg

Ser

Leu

Asn

Leu

430

Leu

Gly

Tyr

Gly

Arg

Leu

Ser

Ala

Ala

Glu

590

Thr

Tyr

Leu

335

Leu

Leu

Lys

val

Lys

val

Leu

Glu

Thr

495

Lys

Gln

Glu

Leu

Asp

575

Leu

Tyr

Ile

Lys

Glu

His

400

Pro

Thr

Glu

ser

Ile

480

ser

His

Leu

Leu

560

Gly

Arg

Phe



Ala

Pro

625

Asn

GIn

val

Phe

Pro

705

Gly

Glu

val

Phe

Thr

785

Ser

Phe

Asp

Lys

val

865

Tyr

Gln

Arg

Gln

Gln

Gln

val

Ile

690

Ile

GlIn

Gln

Glu

Ser

770

val

Pro

Leu

Leu

Trp

Arg

Phe

val

Glu

Lys

Leu

Phe

675

Ala

Tyr

Asp

Tyr

Arg

Asn

Arg

Gln

835

val

Glu

Tyr

Ile

Leu

Leu

Gln

Lys

GlIn

Phe

Arg

Pro

Met

740

Ser

Thr

Arg

Gly

Asn

820

His

Asn

Gly

Arg

Asp

Thr

Tyr

Glu

645

Ala

Ser

Lys

Asn

Tyr

725

Thr

Lys

Asp

Phe

Pro

Thr

Lys

val

885

Phe

Asp

Gln

630

val

GIn

Lys

Gly

Leu

710

Asp

Gly

Ile

Tyr

Arg

790

Asp

Arg

Ile

Asn

Asp

Thr

Asp

val

Met

Glu

Asp

Phe

Leu

Asp

Leu

775

Phe

Asn

Asp

Trp

Asp

855

Ala

Tyr

Ile

PCT_Sequence_listing (3)

val Glu Lys Gly Arg Ile Leu
620

Arg

Ile

Pro

Gly

Phe

Gly

Glu

Gly

Gly

val

Met

Ile

Glu

840

Ile

ser

Thr

Leu

Pro

Lys

Asn

665

Ala

Ala

Thr

val

Thr

745

Phe

Ser

Glu

ASp

Lys

Gly

Pro

val

Leu

val

650

Gly

Gln

Asp

Phe

Asp

730

Thr

ser

Tyr

Gly

Lys

810

Ala

Pro

Glu

Asn

Leu

890

Asp

Gln

635

Asp

Tyr

Lys

Leu

TYyr

715

Ser

Phe

Pro

Asn

Lys

val

Gln

Ile

ser

Pro

875

Ala

Leu

val

Ile

Phe

Asp

Glu

700

Tyr

Ile

Thr

Glu

Lys

780

Pro

Gly

val

Lys

Met

860

val

Glu

Thr

pPagina 103

Lys

Ser

Leu

Leu

685

Ala

ser

GlIn

Pro

Met

765

Glu

Tyr

Phe

Phe

Ala

845

Leu

Thr

Gly

Pro

Leu

Asn

Asp

Ser

Leu

Pro

Gln

Gly

Leu

Arg

Ala

830

Phe

Glu

Glu

Ala

Ser

Leu

Ala

Phe

655

Gly

Ile

Asp

Lys

Ile

735

Ser

Ser

Asp

Ala

Ala

Asn

Gly

Arg

Pro

640

AsSp

Phe

Pro

Ser

Glu

720

Lys

Leu

Glu

Asn

Leu

800

val

Asp

Lys

Thr

Leu

880

Glu

Leu

th



900
Pro GIn Ser Ala Ile Leu Met Leu Ala Glu Arg Arg Ile Glu
915 920 925
Glu Ser Arg Asp Tyr Leu Ser His Asp Thr Tyr Arg Asp Arg
930 935 940
Tyr Lys Tyr Gly Thr Asp Asp Ile Asn Phe Thr Thr Phe Glu
945 950 955
Asp Met Gly His Phe val Ile Pro Asn Gln val Glu Asp Glu
965 970
Gly Glu Lys Ile Thr Ile Asn Leu Asp Lys Thr Asp His Phe
980 985 990
val Arg Glu Asp Phe Ser Gly Asn Phe Ser val Ile Ser Leu Ser Gln
995 1000 1005
Leu Leu Asn Asn His Ser Asp GIn Met His Ser Leu Glu
1010 1015 1020
Lys Ser Asp Arg Lys Glu Ser Asn Thr Gly Asp Ile Arg
1025 1030 1035
Lys GIn Glu Asn Leu Ser GIn GIn Thr Leu Leu Ser Thr
1040 1045 1050
Ile Asp Gly GIn Lys GIn Asn Asp GIn Leu Met val Glu
1055 1060 1065
Lys Asp Ile Met Asp Glu Ser Lys Ser Glu Arg Ser Glu
1070 1075 1080
Lys Phe Pro Lys val Pro Ala Ser Ile Thr Leu Lys Asp
1085 1090 1095
Leu Tyr Pro Gln Ser Ile Ser Gln Lys Thr Ser Leu Pro
1100 1105 1110
val Asp Ser GIn Lys Thr Met Thr Phe Leu Gly Ile Ala
1115 1120 1125
Phe Gly Gly Ile Leu GIn val Leu Trp Ser Tyr Phe Lys
1130 1135 1140
Asp
<210> 145
<211> 738
<212> DNA
<213> Streptococcus uberis
<220>
<221> (DS

PCT_Sequence_listing (3)
905 91

Pagina 104

Leu Thr .

Leu Tyr

Lys Asp

960

Leu Ser
975

Phe Phe

Glu Ser

His Glu

Pro Ser

Lys Glu

Lys Asn

Gly Thr

Lys Thr

Met Leu

Lys Arg



<222>

<400>
atg cga ttt

Met
1

gca
Ala

aag
Lys

atc
Ile

tta
Leu
65

ety

aaa
Lys

gat
Asp

CcCa
Pro

cca
Pro
145

gca
Ala

gtt
val

gtt
val

agt
ser

gga
528

ctt
Leu

Arg

gtc
val

agt
Ser

aat
Asn
50

tat
Tyr

caa
Gln

gga
Gly

oty

agt
Ser
130

act
Thr

aca
Thr

aaa
Lys

gtt
val

gtt
val
210

agt
ser

ttc
Phe

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

<400>

..

145
Phe

atg
Met

gta
val
35

caa
Gln

acg
Ala

tca
ser

agt
ser

ttg
Leu
115

att
Ile

tat
Tyr

gct
Ala

ttg
Leu

aat
Asn
195

gca
Ala

tac
Tyr

ata
Ile

146
246
PRT

(738)

ttg
Leu

atg
Met
20

tct
Ser

atc
Ile

tca
ser

&y

tat
Tyr
100

Ty

tat
Tyr

gtc
val

gct
Ala

aat
Asn
180

cct
Pro

act
Thr

aca
Thr

aaa
Lys

aaa
Lys
5

aca
Thr

gct
Ala

gcg
Ala

gtc
val

tta
Leu
85

aat
Asn

aat
Asn

gat
ASp

ety

tta
Leu
165

gcc
Ala

gca
Ala

gtt
val

gat
Asp

&ty
245

ggt
Gly

ctt
Leu

gaa
Glu

&

atg
Met
70

agt
ser

ggt
Gly

cct
Pro

tcc
Ser

gca
Ala
150

acg
Thr

att
Ile

gtt
val

gat
Asp

act
Thr
230

tat
Tyr

aaa
Lys

gtc
val

acc
Thr

act
Thr
55

att
Ile

cag
Gln

&ty

tat
Tyr

ctt
Leu
135

aga
Arg

2ty

ata
Ile

gca
Ala

act
Thr
215

agc
ser

Streptococcus uberis
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PCT_Sequence_listing (3)

daa
Lys

ata
Ile

cta
Leu
40

gca
Ala

gcc
Ala

gcg
Ala

tca
Ser

gaa
Glu
120

tat
Tyr

cga
Arg

tta
Leu

caa
Gln

act
Thr
200

agc
ser

act
Thr

gtt
val

atg
Met
25

gct
Ala

agc
ser

caa
Gln

cca
Pro

gtt
val
105

att
Ile

gat
Asp

tct
ser

tat
Tyr

aat
Asn
185

tcc
ser

caa
Gln

tta
Leu

ttt
Phe
10

ttc
Phe

tca
ser

caa
GIn

gcg
Ala

tat
Tyr
90

aca
Thr

gat
Asp

tat
Tyr

aat
Asn

gca
Ala
170

tat
Tyr

aca
Thr

tac
Tyr

gca
Ala

cta
Leu

caa
Gln

oty

atc
Ile

gtt
val
75

tat
Tyr

atg
Met

cag
GIn

gct
Ala

acc
Thr
155

aca
Thr

oty

aca
Thr

gtt
val

caa
Gln
235

gct
Ala

cca
Pro

caa
GIn

gca
Ala
60

tta
Leu

aat
Ash

aaa
Lys

gct
Ala

aat
Asn
140

tta
Leu

gat
Asp

ttg
Leu

gat
Asp

tgg
Trp
220
gac
Asp

Padgina 105

gtt ata ggt

val

caa
Gln

aca
Thr
45

gct
Ala

gaa
Glu

ttt
Phe

act
Thr

ttc
Phe
125

ttg
Leu

tct
ser

act
Thr

aca
Thr

gtc
val
205

daac
Asn

gat
Asp

Ile

gca
Ala
30

caa
Gln

gaa
Glu

tct
Ser

ttt
Phe

tgg
Trp
110

cgt
Arg

tta
Leu

tac
Tyr

tcc
Ser

gca
Ala
190

cct
Pro

aaa
Lys

gct
Ala

Gly
15

aaa
Lys

gca
Ala

cga
Arg

agt
ser

N
95

gaa
Glu

gcc
Ala

agt
ser

caa
Gln

tat
Tyr
175

tat
Tyr

agt
Ser

cac
His

tgg
Trp

ttg
Leu

aat
Asn

ttt
Phe

gat
Asp

agt
ser
80

att
Ile

gat
Asp

tat
Tyr

tca
Ser

gat
Asp
160

aat
Asn

gat
Asp

gat
Asp

aga
Arg

tct
Ser
240

48
96
144
192
240
288
336
384
432
480
528 “
576
624
672
720

738



Met

Ala

Lys

Ile

Leu

65

Gly

Lys

Asp

Pro

Pro

145

Ala

val

val

Ser

Gly

Leu

Arg

val

Ser

AsSn

50

Tyr

Gln

Gly

Gly

ser

130

Thr

Thr

Lys

val

val

210

Ser

Phe

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

<220>
<221>
<222>

<400>

Phe

Met

val

35

Gln

Ala

Ser

ser

Leu

115

Ile

Tyr

Ala

Leu

Asn

195

Ala

Tyr

Ile

147
1635
DNA

Leu

Met

20

Ser

Ile

ser

Gly

Tyr

100

Gly

Tyr

val

Ala

Asn

180

Pro

Thr

Thr

Lys

Lys
5
Thr
Ala
Ala
val
Leu
85
Asn
Asn
Asp
Gly
Leu
165
Ala
Ala

val

Asp

Gly

Leu

Glu

Gly

Met

70

ser

Gly

Pro

Ser

Ala

150

Thr

Ile

val

Asp

Thr

230

Tyr

Lys
val
Thr
Thr
55

Ile
Gln
Gly
Tyr
Leu
135
Arg
Gly
Ile
Ala
Thr

215

Ser

Streptococcus uberis

CDS

(1)..(1635)
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PCT_Sequence_listing (3)
Lys val Phe Leu Ala val Ile

Ile

Leu

40

Ala

Ala

Ala

Ser

Glu

120

Tyr

Arg

Leu

Gin

Thr

200

Ser

Thr

Met

25

Ala

Ser

Gln

Pro

val

105

Ile

Asp

Ser

Tyr

Asn

185

Ser

GlIn

Leu

10

Phe Gln

Ser Gly

Gln Ile

Ala val

75

Tyr Tyr
90

Thr Met

Asp Gln

Tyr Ala

Asn Thr

155
Ala Thr

170

Tyr Gly

Thr Thr

Tyr val

Ala Gln
235

Pro

Gln

Ala

60

Leu

Asn

Lys

Ala

Asn

140

Leu

Asp

Leu

Asp

Trp

220

Asp

Pagina 106

Gln

Thr

45

Ala

Glu

Phe

Thr

Phe

125

Leu

ser

Thr

Thr

val

205

Asn

Asp

Ala

30

Gln

Glu

Ser

Phe

Trp

Arg

Leu

TYyr

ser

Ala

190

Pro

Lys

Ala

15

Lys

Ala

Arg

ser

Gly

95

Glu

Ala

Ser

GIn

Tyr

175

Tyr

ser

His

Trp

Leu

Asn

Phe

Asp

Ser ‘

80

Ile

Asp

Tyr

Ser

Asp

Asn

Asp

Asp

Arg

ser
240

AL

NG



atg
Met

tta
Leu

tca
Ser

aat
Asn

acc
Thr
65

CCa
Pro

gca
Ala

tgg
Trp

tta
Leu

gta
val
145

cCa
Pro

aaa
Lys

tta
Leu

&

cag
G1In
225

gta
val

ctt
Leu

ctc
Leu

caa
Gln

aaa
Lys

&y

aag
Lys

ggc
50

gat
Asp

ctt
Leu

aca
Thr

att
Ile

aaa
Lys
130

gca
Ala

att
Ile

atc
Ile

tct
ser

gag
Glu
210

tat
Tyr

aaa
Lys

gaa
Glu

tta
Leu

ctg
Leu
290

aag
Lys

att
Ile

tca
ser
35

sty

gaa
Glu

cca
Pro

gcc
Ala

ttt
Phe
115

acg
Thr

aca
Thr

gct
Ala

aaa
Lys

gtt
val
195

ctt
Leu

caa
GIn

cga
Arg

cag
Gln

gat
ASp
275

atg
Met

ata
Ile

ttg
Leu
20

gcc
Ala

tcc
Ser

atc
Ile

aaa
Lys

tct
Ser
100

ccg
Pro

aat
Asn

tct
Ser

gac
Asp

gtt
val
180

aca
Thr

tat
Tyr

gtc
val

aat
Asn

gtt
val
260

cgc
Arg

gca
Ala

ttt
Phe

ctt
Leu

at
Va

ttt
Phe

att
Ile

tca
Ser
85

gat
Asp

gat
Asp

gtc
val

aat
Asn

tac
Tyr
165

act
Thr

ttt
Phe

Tttt
Phe

aca
Thr

ttc
Phe
245

gct
Ala

act
Thr

tat
Tyr

caa
Gln

gta
val

att
Ile

gaa
Glu

aca
Thr
70

gag
Glu

CCa
Pro

tat
Tyr

cct
Pro

tcg
Ser
150

agt
ser

ada
Lys

aag
Lys

gac
Asp

gac
Asp
230

CcCa
Pro

gaa
Glu

aaad
Lys

aca
Thr

aga
Arg

gct
Ala

gat
Asp

aat
Asn
55

aat
Asn

att
Ile

gta
val

cgg
Arg

aat
Asn
135

gaa
Glu

gca
Ala

dda
Lys

aat
Asn

gag
Glu
215

tat
Tyr

gat
Asp

&y

gct
Ala

agt
ser
295

PCT_Sequence_listing (3)

ddd
Lys

ctg
Leu

cgt
Arg
40

att
Ile

gat
Asp

tcc
Ser

tac
Tyr

gta
val
120

atg
Met

aat
Asn

agt
Ser

tat
Tyr

ttt
Phe
200
gat
Asp

cCcC
Pro

&y

tct
Ser

ey
280

agc
ser

tgg
Trp

att
Ile
25

tat
Tyr

aaa
Lys

caa
Gln

tcg
Ser

att
Ile
105

gcc
Ala

gat
Asp

ttt
Phe

atc
Ile

gat
Asp
185

aca
Thr

cgc
Arg

att
Ile

Glu

gaa
Glu
265

gaa
Glu

cga
Arg

ttc
Phe
10

gcc
Ala

gtt
val

gct
Ala

gca
Ala

tta
Leu
90

aag
Lys

atg
Met

ctg
Leu

acg
Thr

aat
Asn
170

Ty

gta
val

gtc
val

act
Thr

ctc
Leu
250

ctg
Leu

tat
Tyr

caa
Gln

aaa
Lys

tta
Leu

gtt
val

ttt
Phe

gct
Ala
75

daa
Lys

tcc
ser

ddad
Lys

ctc
Leu

aca
Thr
155

oty

caa
GIn

agc
ser

&y

aat
Asn
235

aag
Lys

aag
Lys

ctt
Leu

gat
Asp

cga
Arg

&y

gct
Ala

tta
Leu
60

ttt
Phe

aaa
Lys

att
Ile

cca
Pro

tta
Leu
140

gaa
Glu

act
Thr

aaa
Lys

agt
ser

act
Thr
220

&y

agt
ser

tta
Leu

tta
Leu

tca
Ser
300

Pagina 107

aca
Thr

tct
Ser

daa
Lys
45

gtc
val

gct
Ala

gag
Glu

ggt
Gly

atg
Met
125

aat
Asn

tta
Leu

tac
Tyr

cca
Pro

aat
Asn
205

cta
Leu

agc
ser

gaa
Glu

acg
Thr

gct
Ala
285

acg
Thr

tcc
Ser

ttt
Phe
30

agt
Ser

tgg
Trp

tca
ser

ctc
Leu

cat
H1S
110

tca
Ser

cag
Gln

dda
Lys

add
Lys

gta
val
190

ctt
Leu

aaa
Lys

aaa
Lys

add
Lys

gtc
val
270

gct
Ala

aca
Thr

att
Ile
15

tat
Tyr

aaa
Lys

gat
Asp

ttc
Phe

adad
Lys
95

cgt
Arg

cta
Leu

dda
Lys

agg
Arg

gat
Asp
175

cta
Leu

aca
Thr

aat
Asn

gct
Ala

gct
Ala
255

gat
Asp

ttt
Phe

gtt
val

gtt
val

tat
Tyr

aag
Lys

gat
Asp

acg
Thr
80

agt
ser

ttt
Phe

acc
Thr

ada
Lys

tta
Leu
160

aaa
Lys

gat
Asp

gaa
Glu

&

Tttt
Phe
240

gac
Asp

aat
Asn

aat
Asn

gca
Ala

18
i_96
ﬂ44
152
240
2§8
3%6
383
528
576
624

672,

720

768 |

816{

864 -

912



gat
As

305
gaa
Glu

ttt
Phe

gag
Glu

adad
Lys

tta
Leu
385

agt
Ser

att
Ile

oty

aca
Thr

agt
ser
465

tte
Phe

ggt
Gly

tta
Leu

aag
Lys

caa
Gln
545

gtc

p val

agt
ser

gcc
Ala

tct
Ser

gaa
Glu
370

agt
Ser

caa
GlIn

aaa
Lys

act
Thr

gta
val
450

aga
Arg

cag
Gln

ggt
Gly

gat
Asp

gac
Asp
530

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

<400>

¥et Lys Lys Ile ghe GIn Arg Lys Trp Phe Lys Arg Thr Ser Ile
10

ttc
Phe

gt
va

att
Ile

tac
Tyr
355

aca
Thr

3ty

gct
Ala

aaa
Lys
aaa
Lys
435
aca

Thr

aca
Thr

gtt
val

&y

a1y
515

Tttt
Phe

148
545
PRT

gaa
Glu

ada
Lys

cca
Pro
340

ctc
Leu

gac
Asp

caa
Gln

&ty

ccg
Pro
420

gac
ASp

cgt
Arg

gca
Ala

att
Ile

att
Ile
500

aat
Asn

gat
Asp

aat
Asn

gca
Ala
325

aat
Asn

tta
Leu

cct
Pro

cta
Leu

aca
Thr
405

tca
Ser

gac
Asp

cat
His

ada
Lys

atc
Ile
485

a

caa
GlIn

ttt
Phe

ggc
310

aaa
Lys

gtt
val

gat
Asp

gaa
Glu

acg
Thr
390

aaa
Lys

tta
Leu

att
Ile

atc
Ile

atc
Ile
470

acc
Thr

&y

tta
Leu

tcg
Ser

gta
val

ttg
Leu

gcc
Ala

ttt
Phe

aaa
Lys
375

ctc
Leu

aat
Asn

ctg
Leu

acc
Thr

gat
ASp
455

acg
Thr

cca
Pro

gct
Ala

aca
Thr

aaa
Lys
535

Streptococcus uberis
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PCT_Sequence_listing (3)

aat
Asn

gaa
Glu

cta
Leu

gcg
Ala
360

oty

aaa
Lys

atc
Ile

cca
Pro

tat
Tyr
440

ttc
Phe

aag
Lys

gaa
Glu

dadac
Asn

ccg
Pro
520

ccg
Pro

aac
Asn

aca
Thr

aat
Asn
345

gct
Ala

agt
Ser

aaa
Lys

tct
Ser

gat
AsSp
425

acg
Thr

aaa
Lys

acc
Thr

act
Thr

atc
Ile
505

att
Ile

gca
Ala

gat
Asp

gat
Asp
330

gcc
Ala

aca
Thr

tca
ser

tca
sSer

gt
va
410

sty

ttg
Leu

gat
ASp

gaa
Glu

gat
ASp
490

aag
Lys

att
Ile

cca
Pro

Tttt
Phe
315

agt
ser

atg
Met

tat
Tyr

&y

gga
&ty
395
acc
Thr

ata
Ile

acc
Thr

ccg
Pro

gaa
Glu
475

agc
ser

tat
Tyr

tgg
Trp

y

tat
Tyr

cgc
Arg

acg
Thr

gat
Asp

aac
Asn
380

gat
Asp

agt
Ser

gtt
val

att
Ile

aaa
Lys
460

aag
Lys

tca
ser

gcc
Ala

caa
GIn

tta
Leu
540

Pagina 108

dada
Lys

aag
Lys

caa
GlIn

ttt
Phe
365

atc
Ile

cgt
Arg

gaa
Glu

gga
Gly

tct
Ser
445

daa
Lys

aat
Asn

att
Ile

tat
Tyr

aca
Thr
525

cct
Pro

agt
Gly

gct
Ala

gtc
val
350

gcc
Ala

att
Ile

tat
Tyr

aaa
Lys

act
Thr
430

gag
Glu

gct
Ala

cca
Pro

ctc
Leu

oty
510

oty

tta
Leu

tta
Leu

tct
ser
335

3ty

tat
Tyr

caa
Gln

gt
Va

aat
Asn
415

tgg
Trp

gat
Asp

gat
Asp

3ty

atc
Ile
495

ctt
Leu

atg
Met

acg
Thr

15

aaa
Lys
320
agt
Ser

aag
Lys

cca
Pro

gag
Glu

att
Ile
400
aat
Asn

aag
Lys

oty

gaa
Glu
gat
Asp
480
att
Ile

cat
His

gat
Asp

aaa
Lys

val

9§o
1008
1056
1104
1152
12Qo
1248
1296
1344
1392
144@
148$
1536
;584
1632

1635



Leu

ser

Asn

Thr
65

Pro-

Ala

Trp

Leu

val

145

Pro

Lys

Leu

Gly

Gln

225

val

Leu

Leu

Gln

Asp

Gly

Lys

Gly

50

Asp

Leu

Thr

Ile

Lys

Ala

Ile

Ile

Ser

Glu

210

Tyr

Lys

Glu

Leu

Leu

290

val

Ile

Leu

- 20

Ser

35

Gly

Glu

Pro

Ala

Phe

115

Thr

Thr

Ala

Lys

val

195

Leu

Gln

Arg

Gln

Asp

275

Met

Phe

Ala

Ser

Ile

Lys

ser

100

Pro

Asn

Ser

Asp

val

180

Thr

Tyr

val

Asn

val

260

Arg

Ala

Glu

Leu

val

Phe

Ile

Ser

85

ASp

Asp

val

Asn

Tyr

165

Thr

Phe

Phe

Thr

Phe

245

Ala

Thr

Tyr

Asn

val

Ile

Glu

Thr

70

Glu

Pro

Tyr

Pro

ser

150

Ser

Lys

Lys

Asp

230

Pro

Glu

Lys

Thr

Gly

Ala

ASp

Asn

55

Asnh

Ile

val

Arg

Asn

135

Glu

Ala

Lys

Asn

Glu

215

Tyr

Asp

Gly

Ala

Ser

295

val

PCT_Sequence_listing (3)

Leu Ile Ala Leu Gly Ser ghe Tyr
0

Arg

40

Ile

Asp

sSer

Tyr

val

120

Met

Asn

Ser

Tyr

Phe

200

Asp

Pro

Gly

Ser

Gly

ser

Asn

25

Tyr

Lys

Gln

ser

Ile

105

Ala

Asp

Phe

Ile

Arg

Ile

Glu

Glu

265

Glu

Arg

Asn

val

Ala

Ala

Leu

90

Lys

Met

Leu

Thr

Asn

170

Gly

val

val

Thr

Leu

250

Leu

Tyr

Gln

val

Phe

Ala

75

Lys

ser

Lys

Leu

Thr

155

Gly

Gln

Ser

Gly

Asn

235

Lys

Lys

Leu

Asp

Ala

Leu

60

Phe

Lys

Ile

Pro

Leu

140

Glu

Thr

Lys

Ser

Thr

220

Gly

ser

Leu

Leu

ser
300

Asp Phe Tyr
Pagina 109

Lys

45

val

Ala

Glu

Gly

Met

125

Asn

Leu

Tyr

Pro

Asn

205

Leu

Ser

Glu

Thr

Ala

285

Thr

Lys

Ser

Trp

ser

Leu

His

110

Ser

GIn

Lys

Lys

val

190

Leu

Lys

Lys

Lys

val

270

Ala

Thr

Gly

Lys

Asp

Phe

Lys

Arg

Leu

Lys

Arg

Thr

Asn

Ala

Ala

255

Asp

Phe

val

Leu

Tyr

Lys

ASp

Thr

80

ser

Phe

Thr

Lys

Leu

160

Lys

Asp

Glu

Gly

Phe

240

Asp

Asn

Asn

Ala

Lys



305

Glu

Phe

Glu

Lys

Leu

385

Ser

Ile

Gly

Thr

ser

465

Phe

Gly

Leu

Lys

Gln
545

Ser

Ala

Ser

Glu

370

ser

Gln

Lys

Thr

val

450

Arg

Gln

Gly

ASp

ASp

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

<220>
<221>
<222>

<400>
atg aat aca tca aaa aaa att gtt acg gga ttt gta acg ctt gca tct

Pdgina 110

val

Ile

Tyr

355

Thr

Gly

Ala

Lys

Thr

val

Gly

149
942
DNA

Lys

Pro

340

Leu

Asp

Gln

Gly

Pro

420

Asp

Arg

Ala

Ile

Ile

500

Asn

Asp

Ala

325

AsSn

Leu

Pro

Leu

Thr

405

Ser

Asp

His

Lys

Ile

485

Gly

Gln

Phe

310

Lys

val

Asp

Glu

Thr

390

Lys

Leu

Ile

Ile

Ile

470

Thr

Gly

Leu

Ser

Leu

Ala

Phe

Lys

Leu

Asn

Leu

Thr

Pro

Ala

Thr

Streptococcus uberis

CDS

(1)..(942)

149

PCT_Sequence_listing (3)
315

Glu

Leu

Ala

360

Gly

Lys

Ile

Pro

Tyr

440

Phe

Lys

Glu

Asn

Pro

520

Pro

Thr

Asn

345

Ala

Ser

Lys

Ser

Lys

Thr

Thr

Ile

505

Ile

Ala

Asp Ser Arg Lys

330

Ala

Thr

Ser

Ser

val

410

Gly

Leu

Asp

Glu

Asp

Lys

Ile

Pro

Met

Tyr

Gly

Gly

Thr

Ile

Thr

Pro

Glu

475

Ser

Tyr

Trp

Gly

Thr

Asp

Asn

380

Asp

Ser

val

Ile

Lys

Lys

Ser

Ala

Gln

Leu
540

Gln

Phe

365

Ile

Arg

Glu

Gly

Ser

445

Lys

Asn

Ile

Tyr

Thr

525

Pro

Ala

val

350

Ala

Ile

Tyr

Lys

Thr

430

Glu

Ala

Pro

Leu

Gly

510

Gly

Leu

ser

335

Gly

Tyr

Gln

val

Asn

415

Trp

Asp

Asp

Gly

Ile

495

Leu

Met

Thr

320

Ser
Lys
Pro
Glu
Ile
400
Asn
Lys
Gly
Glu
Asp
4

Ile
His
Asp

Lys



Met

gtc
val

gtt
val

gct
Ala

tca
Ser
65

gtt
val

tcc
Ser

caa
Gln

aaa
Lys

acc
Thr
145

gcc
Ala

dadcC
Asn

acc
Thr

aca
Thr

gat
Asp
225

aaa
Lys

gaa
Glu

gt
va

cc
g]a

Asn

ctt
Leu

acc
Thr

aaa
Lys
50

cgt
Arg

Glu

gat
Asp

att
Ile

aaa
Lys
130

cct
Pro

aaa
Lys

atc
Ile

ttt
Phe

gca
Ala
210

tca
Ser

gct
Ala

atc
Ile

att
Ile

Tttt
Phe
290

Thr

acc
Thr

atg
Met
35

acg
Thr

gtc
val

gct
Ala

cgc
Arg
115

gaa
Glu

gaa
Glu

ddad
Lys

gca
Ala

gat
Asp
195

aaa
Lys

aga
Arg

Glu

att
Ile

tca
ser
275

gca
Ala

Ser

ctt
Leu
20

aaa
Lys

tca
Ser

ttt
Phe

tct
Ser

tta
Leu
100

act
Thr

cta
Leu

‘atg

Met

gtt
val

aaa
Lys
180

tca
Ser

tta
Leu

act
Thr

aaa
Lys

atg
Met
260

ada
Lys

aat
Asn

Lys
5

gca
Ala

&ty

aca
Thr

gaa
Glu

tat
Tyr
85

gca
Ala

aca
Thr

aca
Thr

aca
Thr

tta
Leu
165

gaa
Glu

gcc
Ala

aat
Asn

tat
Tyr

adad
Lys
245

aat
Asn

act
Thr

atc
Ile

Lys

gca
Ala

gat
Asp

gcg
Ala

aaa
LysS
70

aat
Asn

cag
GlIn

atg
Met

gat
Asp

aca
Thr
150

gaa
Glu

aac
Asn

gac
Asp

gaa
Glu

cag
GlIn
230

gcc
Ala

gaa
Glu

tta
Leu

ttg
Leu

Ile

tgt
cys

acc
Thr

gca
Ala
55

gaa
Glu

aaa
Lys

gca
Ala

tta
Leu

gat
Asp
135

caa
Gln

gaa
Glu

acg
Thr

act
Thr

ggt
215

ddd
Lys

gat
Asp

aag
Lys

gat
Asp

tca
Ser
295

PCT_Sequence_listin

val

tct
Ser

att
Ile
40

caa
Gln

tat
Tyr

aca
Thr

Ty

gtt
val
120

aat
Asn

gtt
val

aca
Thr

act
Thr

gtt
val
200

gaa
Glu

aaa
Lys

tgg
Trp

gaa
Glu

aag
LyS
280

caa
Gln

Thr Gly

tca
Ser
25

aca
Thr

caa
Gln

oty

gct
Ala

ctg
Leu
105

gaa
Glu

tat
Tyr

att
Ile

aaa
Lys

gaa
Glu
185

tta
Leu

daa
Lys

tat
Tyr

daada
Lys

aac
Asn
265

gca
Ala

ttt
Phe

10

aca
Thr

gta
val

tcc
Ser

daa
Lys

aag
Lys
90

aca
Thr

tat
Tyr

aaa
Lys

gct
Ala

gct
Ala
170

gcc
Ala

cca
Pro

tca
ser

tat
Tyr

gaa
Glu
250

gac
Asp

aat
Asn

gct
Ala

Phe

agt
ser

act
Thr

atg
Met

agt
ser
75

cag
Gln

acg
Thr

acg
Ala

aadad
Lys

ttt
Phe
155

gaa
Glu

aat
Asn

agt
ser

gct
Ala

gt
va
235

tac
Tyr

agt
ser

gtt
val

tct
ser

val

gac
Asp

gat
Asp

ttg
Leu
60

gtc
val

tac
Tyr

gac
Asp

gta
val

gct
Ala
140

gat
Asp

&y

aaa
Lys

gat
Asp

gtt
val
220

gtt
val

ada
Lys

aac
Asn

aaa
Lys

aat
Asn
300

Pagina 111

Thr

aat
Asn

Tttt
Phe
45

agt
Ser

cct
Pro

&

acc
Thr

dda
Lys
125

Tttt
Phe

gat
Asp

gct
Ala

aaa
Lys

gtc
val
205

att
Ile

cat
His

tca
ser

ttc
Phe

att
Ile
285

ddd
Lys

3)

Leu

aca
Thr
30

tat
Tyr

ttg
Leu

gag
Glu

tct
Ser

tat
Tyr
110

caa
GIn

gaa
Glu

gaa
Glu

gac
Asp

att
Ile
190

att
Ile

aca
Thr

tta
Leu

cga
Arg

caa
Glin
270

dda
Lys

aac
Asn

Ala
15

aaa
Lys

aat
Asn

att
Ile

aaa
Lys

tct
Ser
95

aaa
Lys

gct
Ala

tca
Ser

gaa
Glu

ttt
Phe
175

gat
Asp

ddd
Lys

gtt
val

gtc
val

cta
Leu
255

aac
Asn

gac
Asp

aat
Asn

Ser

gta
val

gaa
Glu

tta
Leu

aag
Lys
80

ttc
Phe

ddaa
Lys

gcc
Ala

tat
Tyr
aaa
Lys
160

gct
Ala

tac
Tyr

gaa
Glu

atg
Met

aag
Lys
240

aaa
Lys

ddad
Lys

aaa
Lys

acce
Thr

96

;144
:192
240
288

336

384
432
480
26
576
7%0
768
816
864

912

o'y



aac aat gct tta aca agt tca
Asn Asnh Ala Leu Thr Ser Ser

305

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

<400>

150
314
PRT

310

Streptococcus uberis

150

Met Asn Thr Ser
1

val
val
Ala
Ser
65

val
Ser
Gln
Lys
Thr
145
Ala
Asn
Thr
Thr
Asp

225

Lys

Leu

Thr

Lys

50

Arg

Glu

Asp

Ile

Lys

Ile

Phe

Ala

210

Ser

Ala

Thr

Met

35

Thr

val

Glu

Ala

Glu

Lys

Ala

Arg

Glu

Leu

20

Lys

Ser

Phe

Ser

Leu

100

Thr

Leu

Met

val

Lys

Ser

Leu

Thr

Lys

Eys Lys Ile

Ala

Gly

Thr

Glu

Tyr

85

Ala

Thr

Thr

Thr

Leu

165

Glu

Ala

Asn

Tyr

Lys

Ala

Asp

Ala

Gln

Met

Asp

Thr

150

Glu

Asn

Asp

Glu

GlIn

230

Ala

Cys

Thr

Ala

55

Glu

Lys

Ala

Leu

Asp

135

Gln

Glu

Thr

Thr

Asp

PCT_Sequence_listing (3)
gta ggt aaa
val Gly Lys

val

Ser

Ile

40

Gln

Tyr

Thr

Gly

val

120

Asn

val

Thr

Thr

val

200

Glu

Lys

Trp

Thr

Ser

25

Thr

GIn

Gly

Ala

Leu

105

Glu

Tyr

Ile

Lys

Glu

185

Leu

Lys

Tyr

Lys

Gly

10

Thr

val

ser

Lys

Lys

Thr

Tyr

Lys

Ala

Ala

170

Ala

Pro

Ser

Tyr

Glu
250

Phe

Ser

Thr

Met

ser

75

Gln

Thr

Ala

Lys

Phe

155

Glu

Asn

Ser

Ala

val

235

Tyr

val

Asp

Asp

Leu

60

val

Tyr

ASp

val

Ala

140

Asp

Gly

Lys

Asp

val

220

val

Lys

Padgina 112

Thr

Asn

Phe

45

Ser

Pro

Gly

Thr

Asp

Ala

Lys

val

205

Ile

His

Ser

Leu

Thr

30

Tyr

Leu

Glu

Ser

Tyr

110

Gln

Glu

Glu

Asp

Ile

190

Ile

Thr

Leu

Arg

Ala

15

Lys

Asn

Ile

Lys

ser

95

Lys

Ala

ser

Glu

Phe

175

Asp

Lys

val

val

Leu
255

ser

val

Glu

Leu

Lys

Ala

Tyr

Lys

Ala

Tyr

Met

Lys

Lys

942

\

P



Glu ITe Ile Met Asn Glu Lys

260

val Ile Ser Lys Thr Leu Asp

275

Ala Phe Ala Asn Ile Leu Ser

290

295

Asn Asn Ala Leu Thr Ser Ser

305

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

<220>
<221>
<222>

<400>
atg aaa tca
?et Lys Ser

gca
Ala

gaa
Glu

oty

tct
ser
65

gaa
Glu

cCct
Pro

gta
val

gca
Ala

STy
145

gaa
Glu

&

agt
ser

tca
ser

gct
Ala
50

&ty

aaa
Lys

cac
His

CcCa
Pro

att
Ile
130

att
Ile

gat
ASp

acc
Thr

151
1248
DNA

310

Streptococcus uberis

CDS
..

151

aca
Thr

gca
Ala
35

ddad
Lys

tat
Tyr

atc
Ile

gac
Asp

gaa
Glu
115

gta
val

gaa
Glu

atc
Ile

ttc
Phe

(1248)

tgg
Trp

ctt
Leu
20

tca
Ser

aaa
Lys

aaa
Lys

dda
Lys

caa
GlIn
100

caa
Gln

&

tca
ser

gca
Ala

dda
Lys
180

caa
Gln

tta
Leu

tca
Ser

tct
ser

gta
val

aaa
Lys
85

ctt
Leu

tac
Tyr

gct
Ala

caa
GlIn

tct
ser
165

caa
GlIn

aaa
Lys

gt
Va

gat
Asp

tat
Tyr

aada
Lys
70

gat
Asp

ey

act
Thr

caa
Gln

gtt
val
150

tat
Tyr

gct
Ala

att
Ile

Ty

tca
ser

gca
Ala
55

gtt
val

gct
Ala

caa
Gln

aaa
Lys

tat
Tyr
135

ctt
Leu

gat
Asp

aat
Asn

PCT_Sequence_listing (3)

Glu

Lys

Gln

val

atc
Ile

tgt
Cys

aad
Lys
40

gat
Asp

att
Ile

act
Thr

tta
Leu

gat
Asp
120

aaa
Lys

ttc
Phe

gca
Ala

gct
Ala

Asn Asp Ser Asn Phe GIn Asn Lys

265

270

Ala Asn val Lys Ile Lys

Phe

Gly

gtt
val

gct
Ala
25

aca
Thr

act
Thr

gaa
Glu

act
Thr

gta
val
105

att
Ile

Ty

tat
Tyr

att
Ile

tac
Tyr
185

285

Ala Ser Asn Lys Asn

Lys

agc
Ser
10

tct
Ser

att
Ile

gtt
val

tca
Ser

gct
Ala
90

gaa
Glu

gct
Ala

ada
Lys

aat
Asn

aca
Thr
170

gta
val

oty

gac
Asp

daa
Lys

gct
Ala

gaa
Glu
75

gct
Ala

tct
Ser

gca
Ala

act
Thr

add
Lys
155

agc
ser

act
Thr

300

gca
Ala

tca
Ser

ttg
Leu

aaa
Lys
60

gat
Asp

gac
Asp

oty

act
Thr

tat
Tyr
140

gaa
Glu

aaa
Lys

&y

Pagina 113

agt
Ser

aaa
Lys

Lgg
Trp
45

Tttt
Phe

CCa
Pro

gta
val

act
Thr

gcg
Ala
125

gct
Ala

aaa
Lys

gca
Ala

cct
Pro

tta
Leu

3t
30

gtt
val

gag
Glu

ddd
Lys

ttt
Phe

att
Ile
110

act
Thr

ttc
Phe

tta
Leu

aca
Thr

tta
Leu
190

Asp

Asn

aca
Thr
15

dada
Lys

CcCa
Pro

ddd
Lys

gct
Ala

tca
ser
95

caa
Gln

gat
ASp

cca
Pro

agc
Ser

Tttt
Phe
175

ttc
Phe

Lys

Thr

ctt
Leu

aca
Thr

act
Thr

gat
Asp

caa
Gln
80

ctt
Leu

gaa
Glu

caa
Gln

ttt
Phe

gct
Ala
160

&

atg
Met

48

144

192

240

288

336

384

432

480

528

576



tct
Ser

act
Thr

gat
Asp
225

atg
Met

tgg
Trp

gtt
val

ada
Lys

aaa
Lys
305

tta
Leu

gta
val

gaa
Glu

gtt
val

gca
Ala
385

tac
Tyr

gtt
val

aac
Asn
210

caa
GIn

tct
Ser

gat
ASp

gct
Ala

gca
Ala
290

ty

acg
Thr

cct
Pro

ctt
Leu

gta
val
370

gct
Ala

cta
Leu

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

<400>

&
195

tgg
Trp

aag
Lys

daa
Lys

tac
Tyr

gtt
val
275

ttc
Phe

gat
Asp

agt
ser

gct
Ala

gct
Ala
355

atg
Met

att
Ile

act
Thr

152
416
PRT

aac
Asn

&y

aac
Asn

ttc
Phe

gaa
Glu
260

tat
Tyr

ctt
Leu

act
Thr

gct
Ala

aac
Asn
340

dda
Lys

cct
Pro

tta
Leu

aaa
Lys

aca
Thr

aac
Asn

dac
Asn

agt
245

gct
Ala

CCa
Pro

&

aaa
Lys

gaa
Glu
325

aaa
Lys

aca
Thr

ddad
Lys

agt
Ser

tta
Leu
405

ttg
Leu

gaa
Glu

ada
Lys
230

gac
Asp

gca
Ala

adad
Lys

gtt
val

cgt
Arg
310

agc
Ser

gag
Glu

gtt
val

tta
Leu

gat
Asp
390

caa
Gln

ttt
Phe

ddd
Lys
215

STy
a

caa
Gln

gt
va

add
Lys
295

att
Ile

caa
Gln

att
Ile

att
Ile

agc
ser
375

act
Thr

caa
Gln

Streptococcus uberis

152

ﬁet Lys ser Trp Gln Lys Ile
5

Ala Ser Thr Leu Leu val Gly

20

Glu Ser Ala Ser Ser Asp Ser

35

PCT_Sequence_listing (3)

&y
200

&ty

ttt
Phe

tct
ser

dda
Lys

act
Thr
280

tta
Leu

gca
Ala

gaa
Glu

caa
Gln

aca
Thr
360
caa
Gln

ttc
Phe

ttt
Phe

Ile

Cys

gaa aac g?t
Glu Asn Gly

gct
Ala

gtt
val

gta
val

gct
Ala
265

atc
Ile

tac
Tyr

gca
Ala

aat
Asn

tca
ser
345

atg
Met

atg
Met

aat
Asn

gat
Asp

val

Ala
25

Thr

gca
Ala

agc
Ser

gcce
Ala
250

atc
Ile

&y

gct
Ala

agc
ser

caa
Gln
330

tca
Ser

ety

gca
Ala

&y

dda
Lys
410

ser
10

Ser

gta
val

tta
Leu
235

tca
Ser

&
oty

gtt
val

tat
Tyr
315

Tttt
Phe

gaa
Glu

tct
Ser

aca
Thr

dadd
Lys
395

gat
Asp

Gly

Asp

gaa
Glu

ctt
Leu
220

gat
Asp

ttt
Phe

ddd
Lys

gaa
Glu

aac
Asn
300

ada
Lys

adad
Lys

gaa
Glu

tca
Ser

ttc
Phe
380
att
Ile

atc
Ile

Ala

Ser

ITe Lys Leu

Pagina 114

gat
Asp
205

adaad
Lys

gct
Ala

gaa
Glu

gac
Asp

gaa
Glu
285

caa
Gln

ctt
Leu

aca
Thr

gtt
val

ada
Lys
365

tgg
Trp

caa
Gln

gct
Ala

Ser

Lys

Trp
45

act
Thr

tgg
Trp

aat
Asn

tca
Ser
aaa
Lys
270
gtt
val

gca
Ala

gct
Ala

cgt
Arg

cag
Gln
350

gat
Asp

act
Thr

gaa
Glu

tct
Ser

Leu

Gly
30

val

aaa
Lys

att
Ile

aac
Asn

ggt
&ty
255
ctt
Leu

caa
Gln

cct
Pro

tct
Ser

cat
His
335

tca
Ser

tac
Tyr

gaa
Glu

gct
Ala

aca
Thr
415

Thr
15

Lys

Pro

oty

gct
Ala

gtt
val
240

cct
Pro

oty

caa
Gln

gct
Ala

tac
Tyr
320

atc
Ile

aat -

Asn

aca
Thr

agt
Ser

gat
Asp
400

adad
Lys

Leu

Thr

Thr

624
672
720
fes
816

864

;(\(.



Gly

Ser

65

Glu

Pro

val

Ala

Gly

Ser

Thr

Asp

225

Met

Trp

val

Lys

val

Ala

50

Gly

Lys

His

Pro

Ile

130

Ile

Asp

Thr

val

Asn

210

Gln

Ser

Asp

Ala

Ala

290

Gly

Thr

Pro

Lys
Tyr
Ile
Asp
Glu
115
val
Glu
Ile
Phe
Gly
Trp
Lys
Lys
Tyr
val
275
Phe
Asp

Ser

Ala

Lys

Lys

Lys

Gln

100

Gln

Gly

Ser

Ala

Lys

Asn

Gly

Asn

Phe

Glu

260

Tyr

Leu

Thr

Ala

Asn

Ser

val

Lys

Leu

Tyr

Ala

Gln

Ser

165

Gln

Thr

Asn

Asn

Gly

Ala

Pro

Gly

Lys

Glu

325

Lys

Asp

Gly

Thr

Gln

val

150

Tyr

Ala

Leu

Glu

Asp

Ala

Lys

val

Arg

Ser

Glu

Ala

55

val

Ala

Gln

Lys

Tyr

135

Leu

ASp

Asn

Phe

Gly

Gln

val

Lys

Ile

Gln

Ile

PCT_Sequence_listing (3)

Asp Thr val Ala Lys Phe Glu

Ile

Thr

Leu

Lys

Phe

Ala

Ala

Gly

Gly

Phe

Ser

Lys

Thr

280

Leu

Ala

Glu

Gln

Glu

Thr

val

105

Ile

Gly

Tyr

Ile

Tyr

185

Glu

Ala

val

val

Ala

265

Ile

Tyr

Ala

Asn

ser

ser

Ala

90

Glu

Ala

Lys

Asn

Thr

170

val

Asn

Ala

Ser

Ala

250

Ile

Gly

Ala

ser

Gln

330

Ser

Glu

75

Ala

Ser

Ala

Thr

Thr

Gly

val

Leu

235

Ser

Gly

Gly

val

TYyr

315

Phe

Glu

60

AsSp

Asp

Gly

Thr

Tyr

Glu

Lys

Gly

Glu

Leu

220

Asp

Phe

Lys

Glu

Asn

300

Lys

Lys

Glu

Padgina 115

Pro

val

Thr

Ala

125

Ala

Lys

Ala

Pro

Asp

Lys

Ala

Glu

Asp

Glu

285

Gln

Leu

Thr

val

Lys

Phe

Ile

110

Thr

Phe

Leu

Thr

Leu

190

Thr

Trp

Asn

sSer

Lys

270

val

Ala

Ala

Arg

Glin

Lys

Ala

ser

95

Gln

Asp

Pro

Ser

Phe

175

Phe

Lys

Ile

Asn

Gly

Leu

Gln

Pro

Ser

His
335

Ser

Asp

GlIn

80

Leu

Glu

Gln

Phe

Ala

160

Gly

Met

Gly

Ala

val

240

Pro

Gly

Gln

Ala

Tyr

320

Ile

Asn

\b



340

Glu Leu Ala Lys

355

val val Met

370

Ala Ala Ile

385

Tyr Leu Thr

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

<220>
<221>
<222>

<400>
atg aac aag
Met Asn Lys

1

agt
ser

gat
Asp

gtt
val

tgg
Trp
65

caa
Gln

tca
ser

gca
Ala

gtt
val

gcg
Ala
145

aca
Thr

atc

tta
Leu

gct
Ala

gat
Asp
50

&ty

tca
ser

agt
ser

att
Ile

gac
Asp
130

gat
Asp

adad
Lys

act

153
1056
DNA

Pro

Leu

Lys

Thr val Ile

Lys

Leu

ser
375

ser Asp Thr

Leu
405

390

Gln

GlIn

Streptococcus uberis

cDs
..

153

gct
Ala

aaa
Lys
35

gat
Asp

aaa
Lys

aat
Asn

&

gat
Asp
115

gat
Asp

dac
Asn

act
Thr

cgt

(1056)

daa
Lys

gca
Ala
20

aca
Thr

daad
Lys

gaa
Glu

agt
ser

tat
Tyr
100

aaa
Lys

gtc
val

gaa
Glu

aaa
Lys

ttt

ttt
Phe

tgt
cys

gat
Asp

tca
ser

aat
Asn

gaa
Glu
85

aac
Asn

gct
Ala

atc
Ile

gct
Ala

gta
val
165

gaa

att
Ile

3ty

tta
Leu

ttt
Phe

3
70

tca
ser

gta
val

gct
Ala

gaa
Glu

gct
Ala
150

gta
val

ada

oty

dacC
Asn

aaa
Lys

aac
Asn
55

ctt
Leu

gaa
Glu

gta
val

&y
oty

135

tat
Tyr

&y

ggt

PCT_Sequence_listing (3)

345

Thr Met Gly Ser Ser

360

Gln

Phe

Phe

ctt
Leu

cgt
Arg

gct
Ala
40

caa
Gln

ddd
Lys

tat
Tyr

tat
Tyr

gac
Asp
120

aaa
Lys

ctt
Leu

ttt
Phe

ttt

Met Ala Thr

Asn Gly Lys
395

Asp

oty

ggt
25

gct
Ala

tct
Ser

add
Lys

gct
Ala

oty
105

aat
Asn

gat
Asp

gct
Ala

gta
val

gag

Lys
410

tta
Leu
10

gct
Ala

att
Ile

gct
Ala

&ty

act
Thr
90

atc
Ile

agt
ser

aat
Asn

&y

&y
170

Asp

gct
Ala

tca
Ser

gtt
val

tgg
Trp

gct
Ala
75

aat
Asn

3Ty

gat
Asp

gtt
val

att
Ile
155

&

Phe
380

Ile

Ile

tca
Ser

aaa
Lys

act
Thr

gaa
Glu
60

&ty

ctt
Leu

ttt
Phe

gtt
val

gca
Ala
140

gct
Ala

atg
Met

gcg gga gtg
Pagina 116

Lys
365

Trp
Gln

Ala

gta
val

tct
Ser

gat
Asp
45

&

ttc
Phe

gac
Asp

gcc
Ala

aac
Asn
125

agt
ser

gca
Ala

gaa
Glu

aaa

350

Asp
Thr
Glu

Ser

gct
Ala

gat
Asp
30

aca
Thr

tta
Leu

gac
Asp

act
Thr

ctt
Leu
110
tat
Tyr

gta
val

gct
Ala

&

tca

Tyr
Glu
Ala

Thr
415

ata
Ile
15

agc
ser

Sy

gaa
Glu

tac
Tyr

gct
Ala
95

aaa
Lys

att
Ile

act
Thr

aaa
Lys

act
Thr
175

gtt

Thr
Ser
Asp

Lys

tta
Leu

ddad
Lys

oty

gct
Ala

ttc
Phe
80

gtc
val

gat
Asp

atc
Ile

Tttt
Phe

act
Thr
160

gtt
val

gat

48

144

- 192

% 240
288
336
384
432
480
;528

576



Ile

gat
Asp

gct
Ala

gtt
val
225

gct
Ala

atc
Ile

gac
Asp

&ty

cct
Pro
305

att
Ile

gct
Ala

Thr

tct
ser

aaa
Lys
210

att
Ile

aaa
Lys

&y
N
aadd
Lys
290
&y

gca
Ala

adaa
Lys

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

<400>

Arg

atc
Ile
195

ggt
Gly

tat
Tyr

oct
Ala

gta
val

dda
Lys
275

tct
ser

3ty

aca
Thr

gaa
Glu

154
351
PRT

Phe
180

caa
GlIn

aaa
Lys

caa
GIn

gta
val

gac
Asp
260
gaa
Glu

gta
val

aaa
Lys

aca
Thr

aaa

Lys
340

Glu

atc
Ile

aca
Thr

gcc
Ala

aat
Asn
245

cgt
Arg

tct
ser

caa
Gln

aca
Thr

aac
Asn
325

att
Ile

Lys

aaa
Lys

att
Ile

gct
Ala
230

gag
Glu

gac
Asp

daac
Asn

ctg
Leu

act
Thr
310

ctt
Leu

att
Ile

Gly

gtt
val

gcc
Ala
215

agt
Gly

aaa
Lys

caa
Gln

ttt
Phe

att
Ile
295

gtt
val

tct
Ser

tct
Ser

Streptococcus uberis

154

Met Asn Lys Lys
1

Ser

Asp

val

Trp

65

Gln

Leu
Ala
Asp
50

Gly

Ser

Ala

Lys

35

Asp

Lys

Asn

Ala

20

Thr

Lys

Glu

Ser

ghe ITe Gly

Cys

Asp

Ser

Asn

Glu
85

Gly

Leu

Phe

Gly
70

Ser

Asn

Lys

Asn

55

Leu

Glu

PCT_Sequence_listing (3)

Phe

gac
Asp
200

gca
Ala

oty

aaa
Lys

dadd
Lys

gtt
val
280

dac
Asn

tat
Tyr

gat
Asp

Ty

Leu
Arg
Ala
40

GIn

Lys

Tyr

Glu
185

tac
Tyr

gct
Ala

act
Thr

gat
Asp

gag
Glu
265

cta
Leu

aaa
Lys

goga
Gly

gat
Asp

gat
Asp
345

Gly

Gly

25

Ala

Ser

Lys

Ala

Ala

gct
Ala

caa
Gln

Sty

gaa
Glu
250

gaa
Glu

gca
Ala

ctt
Leu

tta
Leu

gct
Ala
330

gta
val

Leu
10

Ala

Ile

Ala

Gly

Thr
90

Gly
&

tat
Tyr

gca
Ala
235

gct
Ala

&y

tct
Ser

gtt
val

aaa
Lys
315
ata

Ile

ada
Lys

Ala
ser
val
Trp
Ala

75

Asn

Pagina

val

tca
Ser

gca
Ala
220

ggt
Gly

gat
Asp

aaa
Lys

tca
Ser

act
Thr
300

gat
Asp

aaa
Lys

gtt
val

Ser

Lys

Thr

Glu

60

Gly

Leu

117

Lys

Tttt
Phe
205

&y

gtc
val

aaa
Lys

tac
Tyr

att
Ile
285

gat
Asp

ggt
Gly

gct
Ala

cct
Pro

val
Ser
Asp
45

Gly

Phe

Asp

Ser
190

&y
aty

ttc
Phe

gtt
val

act
Thr
270

aaa
Lys

daa
Lys

&

gtt
val

gaa
Glu
350

Ala
Asp
30

Thr
Leu

Asp

Thr

val

gat
ASp

gct
Ala

aat
Asn

tgg
Tr

255
tca
Ser

caa
GlIn

aaa
Lys

gtt
val

aaa
Lys
335
aaa
Lys

Ile
15

Ser
Gly
Glu

Tyr

Ala
95

Asp

gct
Ala

gac
Asp

gaa
Glu
240

gta

p val

daaad
Lys

gtt
val

ttc
Phe

gat
Asp
320

gaa
Glu

taa

Leu

Lys

Gly

Ala

Phe

80

val

624

672

720

768

816

864

912

960

1008

- 1056



Ser

Ala

val

Ala

145

Thr

Ile

Asp

Ala

val

225

Ala

Ile

Asp

Gly

Pro

305

Ile

Ala

ser

Ile

Asp

Lys

Thr

Ser

Lys

210

Ile

Lys

Gly

Gly

Lys

290

Gly

Ala

Lys

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

<220>
<221>
<222>

<400>

Gly

Asp

Asp

Asn

Thr

Arg

Ile

195

Gly

Tyr

Ala

val

Lys

Ser

Gly

Thr

Glu

155
933
DNA

Tyr
100
Lys
val
Glu
Lys
Phe
180
Gln
Lys
Gln
val
Asp
Glu
val

Lys

Thr

Lys
340

Asn

val

val

Ala Ala Gly

Ile

Ala

val

165

Glu

Ile

Thr

Ala

Asn

245

Arg

ser

Gln

Thr

Asn

325

Ile

Ala

150

val

Lys

Lys

Ile

Ala

230

Glu

ASp

Asn

Leu

Thr

310

Leu

Ile

Gly

Tyr

Gly

Gly

val

Ala

215

Gly

Lys

GlIn

Phe

Ile

295

val

ser

Ser

Streptococcus uberis

CDS

(1)..0933)

155

PCT_Sequence_listin
Tyr Gly Ile Gly Phe Ala Leu
105

Asp

120

Lys

Leu

Phe

Phe

Asp

200

Ala

Gly

Lys

Lys

val

280

Asn

Tyr

ASp

Gly

Asn

Asp

Ala

val

Glu

185

Tyr

Ala

Thr

Asp

Glu

265

Leu

Lys

Gly

Asp

345

Ser

Asn

Gly

Gly

Ala

Ala

Gln

Gly

Glu

250

Glu

Ala

Leu

Leu

Ala

330

val

Asp

val

Gly

Gly

Tyr

Ala

Ala

Gly

Ser

val

Lys

val

Ala

140

Ala

Met

val

ser

Ala

220

Gly

Asp

Lys

ser

Thr

300

Asp

Lys

val

Pagina 118

Asn

125

Ser

Ala

Glu

Lys

Phe

205

Gly

val

Lys

Tyr

Ile

285

Asp

Gly

Ala

Pro

(3

110

Tyr

val

Ala

Gly

Ser

190

Gly

Gly

Phe

val

Thr

270

Lys

Lys

Gly

val

Glu
350

Lys

Ile

Thr

Lys

Thr

175

val

Asp

Ala

Asn

Trp

Ser

Gln

Lys

val

Asp

Ile

Phe

Thr

160

val

ASp

Ala

ASp

Glu

240

val

Lys

val

Phe

ASp

320

Glu

\b



atg
Met

ttg
Leu

aaa
Lys

gta
val

oy
65

gat
Asp

gtc
val

att
Ile

gct
Ala

ttc
Phe
145

tgg
Trp

aaa
Lys

gag
Glu

atc
Ile

gag
Glu
225

gat
Asp

&ty

caa
Gln

gac
Asp

aaa
Lys

att
Ile

cta
Leu

cca
Pro
50

tat
Tyr

cac
His

tct
ser

att
Ile

ccc
Pro
130

tca
Ser

tta
Leu

gca
Ala

aaa
Lys

att
Ile
210

gtt
val

tat
Tyr

tct
Ser

aaa
Lys

cct
Pro
290

dadd
Lys

gct
Ala

tca
Ser
35

gaa
Glu

ttg
Leu

aaa
Lys

gca
Ala

gt
va
115

ctt
Leu

gat
Asp

cag
Gln

gtt
val

gat
Asp
195

cac
His

ttc
Phe

att
Ile

tct
ser

aat
Asn
275

ctg
Leu

tta
Leu

tgt
Cys
20

caa
GlIn

dac
Asn

gca
Ala

aat
Asn

acc
Thr
100

&y

att
Ile

ttt
Phe

gaa
Glu

aca
Thr
180

atc
Ile

caa
GIn

CcCa
Pro

&

ctt
Leu
260

cat
His

tca
Ser

ctt
Leu

tca
Ser

atg
Met

cct
Pro

aag
Lys

ccc
Pro
85

gac
Asp

tca
Ser

tcc
ser

oty

tgg
Trp
165

&y

tat
TYyr

gcce
Ala

dad
Lys

gat
Asp
245

tat
Tyr

gtc
val

tta
Leu

gtc
val

tca
Ser

cCa
Pro

adad
Lys

ctc
Leu
70

gtc
val

Ccta
Leu

aat
Asn

att
Ile

aaa
Lys
150

dda
Lys

aat
Asn

ctt
Leu

ttc
Phe

ggc
&ty
230
tat

Tyr

gaa
Glu

ata
Ile

gag
Glu

aca
Thr

caa
Gln

aag
Lys

aga
Arg
55

gat
Asp

tta
Leu

gaa
Glu

gaa
Glu

gaa
Glu
135

gtc
val

aca
Thr

aat
Asn

ttc
Phe

caa
Gln
215

tat
Tyr

gtc
val

agt
ser

aat
Asn

tat
Tyr
295

PCT_Sequence_listing (3)
att ttc agc aca

tta
Leu

agc
Ser

atc
Ile
40

gta
val

atc
Ile

aag
Lys

agc
Ser

gaa
Glu
120

tac
Tyr

ttt
Phe

ada
Lys

gct
Ala

&y
200

tat
Tyr

ttg
Leu

gtt
val

gac
Asp

gtt
val
280

gaa
Glu

gt
va

aca
Thr
25

tct
Ser

gtt
val

CcCa
Pro

aaa
Lys

att
Ile
105

aat
Asn

cgc
Arg

daac
Asn

aca
Thr

acc
Thr
185

aaa
Lys

caa
Gln

tcc
Ser

gtc
val

ctt
Leu
265

aat
Asn

tta
Leu

ttg
Leu
10

aag
Lys

oty

agt
Ser

cta
Leu

tac
Tyr
90

acg
Thr

atc
Ile

dad
Lys

aaa
Lys

gct
Ala
170

Tttt
Phe

gat
Asp

gct
Ala

att
Ile

gct
Ala
250

tag
Trp

acg
Ala

aaa
Lys

Ile Phe

caa gaa
Gln Glu

ttt acc
Phe Thr

tta tct
Leu Ser
60

gtt gga
val G?y
75

atc aag
ITe Lys

gcc ttg
Ala Leu

agt caa
ser GIn

cat gac
His Asp
140

acc aaa
Thr Lys
155

tct ttt
Ser Phe

acc ata
Thr Ile

tgg ggt
Trp Gly

cca gaa
Pro Glu
220

tca caa
ser Gln
235

gca gag
Ala Glu

aaa aat
Lys Asn

aat acc
Asn Thr

acc tta
Thr Leu
300

Pagina 119

Ser

gat
Asp

tat
Tyr
45

tca
ser

atc
Ile

gat
Asp

gaa
Glu

tta
Leu
125

tat
Tyr

gaa
Glu

gaa
Glu

atg
Met

cgt
Arg
205

dda
Lys

gaa
Glu

gat
Asp

ata
Ile

ttt
Phe
285

acg
Thr

Thr

C@t
His
30

dda
Lys

acc
Thr

act
Thr

gct
Ala

cct
Pro
110

gct
Ala

tta
Leu

acc
Thr

agt
ser

oty
190

&

gta
val

gtt
val

gaa
Glu

cca
Pro
270

tat
Tyr

gat
Asp

tta
Leu
15

ddad
Lys

sty

tac
Tyr

tct
Ser

aaa
Lys
95

gat
Asp

gaa
Glu

cag
Gln

gac
Asp
gac
As

175
tta
Leu

ggt
Gly

aaa
Lys

ctt
Leu
aaa
Lys
255
gcc

Ala

ttc
Phe

gct
Ala

tca
Ser

aca
Thr

aag
Lys

acc
Thr

tat
Tyr
80

gtt
val

tta
Leu

atc
Ile

gta
val

ddad
Lys
160

gtt

p val

tat
Tyr

gaa
Glu

atg
Met

cca
Pro
240

aca
Thr

gtt
val

act
Thr

atc
Ile

48
96
‘144
192
1240
288
336
i384
432
480
528
576
624
672
720
768
816
864

912



ttg act cag aaa act cac aac
Leu Thr GIn Lys Thr His Asn

305

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

<400>

156
311
PRT

310

Streptococcus uberis

156

%et Lys Lys Leu

Leu

Lys

val

Gly

65

Asp

val

Ile

Ala

Phe

145

Trp

Lys

Glu

Ile

Glu

225

Asp

Ile

Leu

Pro

50

Tyr

His

Ser

Ile

Pro

130

ser

Leu

Ala

Lys

Ile

210

val

Tyr

Ala
Ser
35

Glu
Leu
Lys
Ala
Va1
115
Leu
Asp

Gln

val

Phe

Ile

Cys

20

GIn

Asn

Ala

Asn

Thr

100

Gly

Ile

Phe

Glu

Thr

180

Ile

Gln

Pro

Gly

Eeu val Thr

Ser

Met

Pro

Lys

Pro

85

Asp

Ser

Ser

Gly

Tyr

Ala

Lys

Asp
245

Ser

Pro

Lys

Leu

70

val

Leu

Asn

Ile

Lys

150

Lys

Asn

Leu

Phe

Gly

Tyr

Gln

Lys

Arg

55

ASp

Leu

Glu

Glu

Glu

135

val

Thr

Asn

Phe

Gln

215

Tyr

val

PCT_Sequence_listing (3)

Leu

Ser

Ile

40

val

Ile

Lys

Ser

Glu

120

Tyr

Phe

Lys

Ala

Leu

val

val

Thr

25

Ser

val

Pro

Lys

Ile

105

Asnh

Arg

Asn

Thr

Thr

185

Lys

Gln

Ser

val

Leu

10

LysS

Gly

ser

Leu

Tyr

0

Thr

Ile

Lys

Lys

Ala

170

Phe

Asp

Ala

Ile

Ile

Gln

Phe

Leu

val

75

Ile

Ala

Ser

His

Thr

155

Ser

Thr

Trp

Pro

ser
235

Phe

Glu

Thr

ser

60

Gly

Lys

Leu

GlIn

Lys

Phe

Ile

Gly

Glu

220

Gln

Ala Ala Glu

250

Pagina 120

Ser

Asp

Tyr

45

Ser

Ile

Asp

Glu

Leu

125

Tyr

Glu

Glu

Met

Arg

Lys

Glu

Asp

Thr

His

30

Lys

Thr

Thr

Ala

Pro

110

Ala

Leu

Thr

Ser

Gly

Gly

val

val

Glu

Leu

15

Lys

Gly

Tyr

Ser

Lys

Asp

Glu

Gln

Asp

Gly

Lys

Leu

Ser

Thr

Lys

Thr

Tyr

80

val

Leu

Ile

val

Lys

val

Tyr

Glu

Met

Pro

240

Thr

933



Gly Ser Ser

GIn Lys Asn

275

Asp Pro Leu

Leu Tyr Glu Ser

260

His val Ile Asn

Ser Leu Glu Tyr

295

Lys Thr His Asn

310

Streptococcus uberis

290
Leu Thr GIn
305
<210> 157
<211> 1056
<212> DNA
<213>
<220>
<221> CDS
<222> (D)..
<400> 157

atg aac aag
Met Asn Lys
1

agt
ser

gat
Asp

gtt
val

tgg
Trp
65

caa
Gln

tca
Ser

gca
Ala

gtt
val

gcg
Ala
145

aca
Thr

atc
Ile

tta
Leu

gct
Ala

gat
Asp
50

&

tca
Ser

agt
ser

att
Ile

gac
Asp
130

gat
Asp

aaa
Lys

act
Thr

gct
Ala

aaa
Lys
35

gat
Asp

dda
Lys

aat
Asn

&

gat
Asp
115

gat
Asp

aac
Asn

act
Thr

cgt
Arg

(1056)

aaa
Lys

gca
Ala
20

aca
Thr

adaa
Lys

gaa
Glu

agt
ser

tat
Tyr
100

aaa
Lys

gtc
val

gaa
Glu

aaa
Lys

ttt
Phe

Tttt
Phe
5

tgt
cys

gat
Asp

tca
Ser

aat
Asn

gaa
Glu
85

aac
Asn

gct
Ala

atc
Ile

gct
Ala

gta
val
165

gaa
Glu

att
Ile

3ty

tta
Leu

ttt
Phe

&ty

70

tca
ser

gta
val

gct
Ala

gaa
Glu

gct
Ala
150

gta
val

aaa
Lys

&y

aac

‘Asn

daa
Lys

aac
Asn
55

ctt
Leu

gaa
Glu

gta
val

&
&y

135

tat
Tyr

&

&y

PCT_Sequence_listing (3)

Asp

val
280

Glu

ctt
Leu

cgt
Arg

gct
Ala
40

caa
Gln

aaa
Lys

tat
Tyr

tat
Tyr

gac
Asp
120

aaa
Lys

ctt
Leu

Tttt
Phe

ttt
Phe

Leu Trp Lys Asn ITe Pro Ala val

265

270

Asn Ala Asn Thr Phe Tyr

285

Leu Lys Thr Leu Thr Asp
300

&
&y
25

gct
Ala

tct
Ser

aaa
Lys

gct
Ala

gga
G?y
105
aat

Asn

gac
Asp

gct
Ala

gta
val

gag
Glu

tta gct
Leu Ala
10

gct tca
Ala Ser

att gtt
Ile val

gct tgg
Ala Trp

ggt gct
G?y Ala
75

act aat
Thr Asn
90

atc gga
Ile G?y

agt gat
ser Asp

aat gtt
Asn val

g?t att
Gly Ile
155

oty &y
170

gcg gga
Ala Gly

tca
Ser

aaa
Lys

act
Thr

gaa
Glu
60

Ty

ctt
Leu

ttt
Phe

gtt
val

gca
Ala
140

gct
Ala

atg
Met

gt
va

Pagina 121

gta
val

tct
Ser

gat
Asp
45

ggt
Gly

ttc
Phe

gac
Asp

gcc
Ala

aac
Asn
125

agt
ser

gca
Ala

gaa
Glu

aaa
Lys

gct
Ala

gat
Asp
30

aca
Thr

tta
Leu

gac
Asp

act
Thr

ctt
Leu
110

tat
Tyr

gta
val

gct
Ala

Sy

tca
Ser

Phe

Ala

ata
Ile
15

agc
Ser

&y

caa
Gln

tac
Tyr

gct
Ala
95

aaa
Lys

gtt
val

act
Thr

aadd
Lys

act
Thr
175

gtt
val

Thr

Ile

tta
Leu

aad
Lys

oty

gct
Ala

ttc
Phe
80

gtc
val

gat
Asp

atc
Ile

ttt
Phe

act
Thr
160

gtt
val

gat
Asp

48
96
144
' 192
240
. 288
. 336
384
432
480
528

576



gat
Asp

gct
Ala

gtt
val
225

gct
Ala

atc
Ile

gac
Asp

&y

cct
Pro
305

att
Ile

gct
Ala

tct
Ser
aaa
Lys
210
att
Ile

aaa
Lys

ggt
Gly

&

aaa
Lys
290

&

gca
Ala

adad
Lys

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

<400>

atc
Ile
195

ggt
Gly

tat
Tyr

gct
Ala

gta
val

aaa
Lys
275

tct
Ser

oty

aca
Thr

gaa
Glu

158
351
PRT

180
caa
Gln

aaa
Lys

caa
Gln

gta
val

gac
AS

260
gaa

Glu

gta
val

aaa
Lys

aca
Thr

aaa
Lys
340

atc
Ile

aca
Thr

gcc
Ala

aat
Asn
245

cgt

p Arg

tct
Ser

caa
GlIn

aca
Thr

aac
Asn
325

att
Ile

dda
Lys

att
Ile

gct
Ala
230

gag
Glu

gac
Asp

aac
Asn

ctg
Leu

act
Thr
310

ctt
Leu

att
Ile

gtt
val

gcc
Ala
215

ggt
Gly

dda
Lys

caa
Gin

Tttt
Phe

att
Ile
295

gtt
val

tct
Ser

tct
Ser

Streptococcus uberis

158

Met Asn Lys Lys
1

Ser

Asp

val

Trp

65

Gln

Ser

Leu

Ala

Asp

50

Gly

Ser

Ser

Ala

Lys

35

Asp

Lys

Asn

Gly

Ala

20

Thr

Lys

Glu

ser

Tyr

Ehe Ile Gly

cys

AsSp

Ser

Asn

Glu

85

Asn

Gly

Leu

Phe

Gly

70

Ser

val

Asn

Lys

Asn

55

Leu

Glu

val

PCT_Sequence_listing (3)

gac
Asp
200

gca
Ala

Ty

dda
Lys

daa
Lys

gtt
val
280

aac
Asn

tat
Tyr

gat
Asp

Ty

Leu
Arg
Ala
40

Gln
Lys

Tyr

Tyr

185
tac
Tyr

gct
Ala

act
Thr

gat
Asp

gag
Glu
265

cta
Leu

aaa
Lys

gga
Gly

gat
Asp

gat
Asp
345

Gly

Gly

25

Ala

ser

LysS

Ala

Gly

gct
Ala

caa
Gln

sly

gaa
Glu
250

gaa
Glu

gca
Ala

ctt
Leu

tta
Leu

gct
Ala
330

gta
val

Leu
10

Ala
Ile
Ala

Gly

Thr
90

gga
Gly

tat
Tyr

gca
Ala
235

gct
Ala

&

tct
ser

gtt
val

aaa
Lys
315

ata
Ile

aaa
Lys

Ala
Ser
val
Trp
Ala

75

Asn

tca
Ser

gca
Ala
220

My

gat
Asp

aaa
Lys

tca
sSer

act
Thr
300

gat
Asp

aada
Lys

gtt
val

Ser
Lys
Thr
Glu
60

Gly

Leu

Ile Gly Phe
Pagina 122

ttt
Phe
205

oty

gtc
val

aaa
Lys

tac
Tyr

att
Ile
285

gat
Asp

aty

gct
Ala

cct
Pro

val
Ser
Asp
45

Gly
Phe

Asp

Ala

190

&

I

ttc
Phe

gtt
val

act
Thr
270

adad
Lys

aaa
Lys

S
gtt

val

gaa
Glu
350

Ala
Asp
30

Thr
Leu
Asp

Thr

Leu

gat
Asp

gct
Ala

aat
AsSn

tgg
Trp
255

tca
Ser

caa
Gln

ddad
Lys

gtt
val

ddd
Lys
335

daa
Lys

Ile
15

ser
Gly
Gln
Tyr
Ala
95

Lys

gct
Ala

gac
Asp

gaa
Glu
240

gta
val

aaa
Lys

gtt
val

ttc
Phe

gat
Asp
320
gaa
Glu

taa

Leu
Lys
Gly
Ala
Phe
80

val

Asp

624
672
720
768
816
864
912
1960
1008

1056



Ala

val

Ala

145

Thr

Ile

Asp

Ala

val

225

Ala

Ile

Asp

Gly

Pro

305

Ile

Ala

Ile

Asp

Asp

Lys

Thr

Ser

Lys

210

Ile

Lys

Gly

Gly

Lys

Gly

Ala

Lys

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

<220>
<221>
<222>

<400>
atg aat aaa aaa tta aca tcc ctt gcc tta tta tca gct gct att atc
Pagina 123

Asp

Asn

Thr

Arg

Ile

195

Gly

Tyr

Ala

val

Lys

275

ser

Gly

Thr

Glu

159
1041
DNA

100

Lys

val

Glu

Lys

Phe

180

GIn

Lys

Gln

val

ASp

Glu

val

Lys

Thr

Lys

Ala

Ile

Ala

val

165

Glu

Ile

Thr

Ala

Asn

245

Arg

Ser

Gln

Thr

Asn

325

Ile

Ala

Glu

Ala

150

val

Lys

Lys

Ile

Ala

230

Glu

Asp

Asnh

Leu

Thr

310

Leu

Ile

Gly

Gly

Tyr

Gly

Gly

val

Ala

215

Gly

Lys

Gln

Phe

Ile

295

val

Ser

Ser

Streptococcus uberis

CDS

(1)..(1041)

159

PCT_Sequence_listing (3

105

Asp Asn Ser

120

Lys

Leu

Phe

Phe

200

Ala

Gly

Lys

Lys

val

280

Asn

Tyr

Asp

Gly

Asp

Ala

val

Glu

185

Tyr

Ala

Thr

Asp

Glu

265

Leu

Lys

Gly

Asp

Asp
345

Asnh

Gly

Gly

Ala

Ala

Gln

Gly

Glu

250

Glu

Ala

Leu

Leu

Ala

330

val

)
110

Asp val Asn Tyr
125

val

Ile

155

Gly

Gly

Tyr

Ala

235

Ala

Gly

Ser

val

Lys

Ala

140

Ala

Met

val

Ser

Ala

220

Gly

Asp

Lys

Ser

Thr

300

Asp

Lys

val

ser

Ala

Glu

Lys

Phe

205

Gly

val

Lys

Tyr

Ile

285

Asp

Gly

Ala

Pro

val

Ala

Gly

Ser

190

Gly

Gly

Phe

val

Thr

270

Lys

Lys

Gly

val

Glu
350

val

Thr

Lys

Thr

175

val

Asp

Ala

Asn

Gln

Lys

val

335

Lys

Ile

Phe

Thr

160

val

Asp

Asp

Glu

240

val

Lys

val

Phe

Asp

Glu

48



Met

CcCa
Pro

gat
Asp

tcc
Ser

aaa
Lys
65

gaa
Glu

aat
Asn

acg

att
Ile

gca
Ala
145

caa
Gln

gaa
Glu

gta
val

tca
ser

gca
Ala
225

aat
Asn

cgt
Arg

ety

caa
Gln

Asn

tta
Leu

tta
Leu

ttt
Phe
50

aat
Asn

tca
Ser

gtc
val

tct
ser

gaa
Glu
130

gct
Ala

gtt
val

add
Lys

tca
ser

att
Ile
210

gca
Ala

gaa
Glu

gac
Asp

aac
Asn

aaa
Lys
290

Lys

gcg
Ala

aaa
Lys
35

daac
Asn

ttg
Leu

gaa
Glu

atc
Ile

tct
ser
115

sty

tac
Tyr

&

ggc
Gly

atc
Ile
195

gca
Ala

&

aaa
Lys

caa
Gln

ttt
Phe
275

gtc
val

Lys

gca
Ala
20

gta
val

caa
Gln

aaa
Lys

tat
Tyr

ttt
Phe
100
gat
Asp

dada
Lys

tta
Leu

ttt
Phe

ttt
Phe
180
gct
Ala

gca
Ala

Ty

cgt
Arg
aaa
Lys
260
gtc
val

att
Ile

Leu

tgt
cys

gcc
Ala

tca
Ser

daad
Lys

gt
va
85

&

aac
Asn

gac
Asp

gct
Ala

gta
val
165

gaa
Glu

tac
Tyr

aca
Thr

acg
Thr

gcc
Ala
245

gct
Ala

ctt
Leu

&

Thr

tct
Ser

atg
Met

gct
Ala

gga
Gly
70

aca
Thr

att
Ile

gca
Ala

aat
Asn

&
150

%

gca
Ala

gca
Ala

caa
Gln

&
230

gct
Ala

gaa
Glu

gct
Ala

atg
Met

ser

cat
H1s

att
Ile

tgg
Trp
55

agt
Ser

aac
Asn

Ty

gat
Asp

gtt
val
135

gtt
val

&
&y

Ty

tat
Tyr
215

gct
Ala

tca
Ser

ggt
Gly

tca
Ser

act
Thr
295

PCT_Sequence_listin

Leu

aaa
Lys

act
Thr
40

gaa
Glu

gat
Asp

ctt
Leu

ttt
Phe

aca
Thr
120

gca
Ala

gcg
Ala

atg
Met

gtt
val

tca
Ser
200

gca
Ala

&

gat
Asp

gaa
Glu

agt
Ser
280

gaa
Glu

Ala
ggc
&ty
25

gac
Asp

a3y

ttt
Phe

gat
Asp

aac
Asn
105

aaa
Lys

agt
ser

gct
Ala

gaa
Glu

aaa
Lys
185

ttt
Phe

agt
Ser

gtc
val

aaa
Lys

tac
Tyr
265

atc
Ile

aaa
Lys

Leu
10

caa
Gln

caa
Gln

cta
Leu

aat
Asn

act
Thr
90

ctg
Leu

tac
Tyr

atc
Ile

gct
Ala

gga
ety
170
tca

Ser

gcg
Ala

&

ttc
Phe

gtt
val
250

act
Thr

aaa
Lys

oty

3)

Leu Ser Ala Ala

aaa
Lys

sty

caa
Gln

tat
Tyr
75

gca
Ala

act
Thr

gct
Ala

act
Thr

aaa
Lys
155

acc
Thr

gtt
val

gat
Asp

gct
Ala

aac
Asn
235

tgg
Trp

gat
Asp

gaa
Glu

gac
Asp

tct
Ser

&y

gct
Ala
60

ttc
Phe

aag
Lys

gat
Asp

att
Ile

Tttt
Phe
140

acc
Thr

gtt
val

gat
Asp

gct
Ala

gat
Asp
220

gaa
Glu

gtc
val

add
Lys

gtt
val

ttc
Phe
300

Pagina 124

gct
Ala

gtt
val
45

tgg
Trp

caa
Gln

tca
Ser

tct
Ser

gtc
val
125

gcc
Ala

agc
Ser

gtt
val

cct
Pro

gct
Ala
205

gtc
val

gcc
Ala

ctt
Leu

gat
Asp

ggt
Gly
285

cct
Pro

tct
ser
30

gat
Asp

Ty

tca
Ser

aat
Asn

att
Ile
110

gat
Asp

gac
Asp

aaa
Lys

aaa
Lys

tct
ser
190
aaa
Lys

atc
Ile

ada
Lys

&

&
270

dda
Lys

&ty

Ile
15

tta
Leu

gat
Asp

aaa
Lys

acc
Thr

ggt
95

aaa
Lys

gat
Asp

daac
Asn

agc
Ser

cgt
Arg
175

atc
Ile

gga
Gly

tat
Tyr

gct
Ala

gta
val
255

caa
Gln

acc
Thr

&y

Ile

tca
Ser

aaa
Lys

tca
ser

aat
Asn
80

ttt
Phe

aaa
Lys

gtc
val

gaa
Glu

aaa
Lys
160

ttt
Phe

aaa
Lys

dda
Lys

caa
Gln

att
Ile
240

gac
ASp

dda
Lys

atg
Met

add
Lys

96

144

192

240

288

336

384

432
- 480
%528
576

624

672
720
768
816
864

912



gtc
val
305

gat
Asp

att
Ile

aat
Asn

ctt
Leu

atc
Ile

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

<400>

1

Pro

Asp

sSer

Lys

Glu

Asn

Ala

Ile

Ala

145

Gln

Glu

val

Ser

Leu

Leu

Phe

50

Asn

ser

val

Ser

Glu

130

Ala

val

Lys

Ser

Ile
210

acc
Thr

CcCa
Pro

tca
Ser

160
347
PRT

Tttt
Phe

gaa
Glu

oy
340

&

gat
Asp
325

ddaa
Lys

tta
Leu
310

gtt
val

atc
Ile

dad
Lys

aaa
Lys

aaa
Lys

Streptococcus uberis

160

Ala

Lys

35

Asn

Leu

Glu

Ile

ser

115

Gly

Tyr

Gly

Gly

Ile

195

Ala

Ala

20

val

Gln

Lys

Tyr

Phe

100

Asp

Lys

Leu

Phe

Phe

180

Ala

Ala

Met Asn Lys Lys Leu
5

Cys

Ala

Ser

Lys

val

85

Gly

Asn

Asp

Ala

val

165

Glu

Tyr

Thr

Thr

Ser

Met

Ala

Gly

70

Thr

Ile

Ala

Asn

Ala

Ala

Gln

ser

His

Ile

Trp

55

Ser

AsSn

Gly

Asp

val

135

val

Gly

Gly

Gly

Tyr
215

PCT_Sequence_listing (3)
gtt aac ctc acc
val Asn Leu Thr

gaa
Glu

ddad
Lys

gtc
val

Leu

Lys

Thr

40

Glu

Asp

Leu

Phe

Thr

120

Ala

Ala

Met

val

ser

200

Ala

tca
ser

gca
Ala

cca
Pro
345

Ala

Gly

25

Asp

Gly

Phe

Asp

Asn

105

Lys

ser

Ala

Glu

Ser

&ty

gtt
val
330

gaa
Glu

Leu
10

GlIn
Gln
Leu
Asn
Thr
90

Leu
Tyr
Ile
Ala
Gly

ser

Ala

315

gaa
Glu

adad
Lys

Leu

Lys

Gly

Gln

Tyr

75

Ala

Thr

Ala

Thr

val

Asp

aca
Thr

Ser

Ser

Gly

Ala

60

Phe

Lys

Asp

Ile

Phe

140

Thr

val

Asp

Ala

Gly Ala Asp

220

Pagina 125

gca cgc
Ala Arg

Ala Ala

Ala Ser
30

val Asp
45

Trp Gly

Gln ser

ser Asn

Ser Ile
110

val Asp
125

Ala Asp

Ser Lys

val Lys

Pro Ser
190

Ala Lys
205

val Ile

aca
Thr

caa
Gln
335

Ile

15

Leu

Asp

Lys

Thr

Gly

95

Lys

ASp

Asn

Ser

Gly

Tyr

aaad
Lys
320

gac
Asp

Ile
Ser
Lys
ser
Asn
80

Phe
Lys
val
Glu
Lys
160
Phe
Lys

Lys

Gln

960

1008

1041



Ala

225

Asn

Arg

Gly

Gln

val

305

Asp

Ile

Ala

Glu

Asp

Asn

Lys

290

Asn

Leu

Ile

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

<220>
<221>
<222>

<400>
atg aca gta
Met Thr val

1

gta
val

gca
Ala

gaa
Glu

ctt
Leu
65

sty
&

oty

aca
Thr

gca
Ala

ctc
Leu
50

gca
Ala

aaa
Lys

tta
Leu

agt
Ser

Gly

Lys

GlIn

Phe

275

val

Thr

Pro

Ser

161
1656
DNA

Gly

Arg

Lys

val

Ile

Phe

Glu

Gly

Thr

Ala

245

Ala

Leu

Gly

Gly

Asp

325

Lys

Gly

Ala

Glu

Ala

Met

Leu

310

val

Ile

Ala

Ser

Gly

Ser

Thr

295

Lys

Lys

Lys

Streptococcus uberis

CDS
..

16l

ctt
Leu

daa
Lys
35

atc
Ile

atc
Ile

ttg
Leu

act
Thr

gaa
Glu
115

(1656)

gca
Ala

gct
Ala
20

aat
Asn

act
Thr

&ty

caa
Gln

tat
Tyr
100

tta
Leu

caa
Gln

tca
Ser

gat
Asp

tta
Leu

aac
Asn

cca
Pro
85

act
Thr

aca
Thr

aaa
Lys

gca
Ala

aac
Asn

gac
Asp

tca
ser
70

gac
Asp

gca
Ala

gca
Ala

tct
ser

gcc
Ala

dadad
Lys

att
Ile
55

gaa
Glu

tta
Leu

acc
Thr

gag
Glu

PCT_Sequence_listing (3)

Gly val phe Asn Glu

Asp

Glu

Ser
280

Glu

Glu

Lys

val

aca
Thr

cta
Leu

aat
Asn
40

tca
Ser

agt
Ser

gct
Ala

ttg
Leu

gac
Asp
120

Lys
Tyr
Ile
Lys
ser
Ala

Pro
345

ttt
Phe

ttg
Leu
25

gag
Glu

dadad
Lys

daac
Asn

aaa
Lys
aga
Ar

105
Tttt
Phe

val
250

Thr

Lys

Gly

Gly

val
330

Glu

aag
Lys
10

atg
Met

att
Ile

aat
Asn

tta
Leu

adad
Lys
90

gat

g Asp

gtt
val

235

Trp
Asp
Glu
Asp

val
315

Glu

Lys

cgc
Arg

gct
Ala

dacC
Asn

act
Thr

ctt
Leu
75

gta
val

&y

tac
Tyr

val

Lys

val

Phe
300

Asn

Thr

ttc
Phe

tgt
Cys

tgg
Trp

gac
Asp
60

cgt
Arg

gaa
Glu

ttg
Leu

act
Thr

Pagina 126

Ala

Leu

ASp

Leu

Ala

ggc
Gly

ggt
Gly

tac
Tyr
45

act
Thr

gtt
val

gtt
val

aaa
Lys

tgg
Trp
125

Lys

Gly

Gly

Lys

Gly

Thr

Arg

Cta
Leu

aac
Asn
30

aca
Thr

tat
Tyr

gac
Asp

tca
ser

tgg
Trp
110

aaa
Lys

Ala

val
255

Gln
Thr
Gly
Thr

GlIn

Sty
15

aag
Lys

CCa
Pro

tct
sSer

sty

gaa
Glu
95

tct
Ser

cgt
Arg

Ile
240

Asp
Lys
Met

Lys

gct
Ala

aca
Thr

aca
Thr

&ty

aaa
Lys
80

gat
Asp

gac
Asp

att
Ile

48

96

i44
i
240
288
336

384



gta
val

cat
His
145

aat
Asn

agt
ser

atg
Met

act
Thr

tgg
Trp
225

tgg
Trp

aaa
Lys

tat
Tyr

dac
Asn

tac
Tyr
305

caa
GlIn

gt
va

gca
Ala

tat
Tyr

gct
Ala
385

gat
Asp

Glu

gac
Asp
130

tta
Leu

tct
Ser

gca
Ala

cct
Pro

tct
ser
210

aat
Asn

gat
ASp

add
Lys

gca
Ala

ada
Lys
290

aat
Asnh

gca
Ala

gat
Asp

aaa
Lys
aaa
Lys
370
gaa
Glu

gca
Ala

aaa
Lys

cca
Pro

tta
Leu

ctt
Leu

cct
Pro

caa
Gln
195

tct
Ser

&y

gct
Ala

cca
Pro

aac
Asn
275

gac
Asp

caa
Gln

ttg
Leu

act
Thr

ctt
Leu
355

tat
Tyr

ctc
Leu

cca
Pro

gct
Ala

gca
Ala

aat
Asn

ggt
Gly

gct
Ala
180

aaa
Lys

gaa
Glu

aca
Thr

aaa
Lys

gat
Asp
260

att
Ile

gtt
val

aca
Thr

aat
Asn

ggt
&ty
340
ddd
Lys

gat
Asp

ety

gca
Ala

tta
Leu

act
Thr

gct
Ala

gtt
val
165

cct
Pro

gaa
Glu

add
Lys

agt
Ser

aac
Asn
245

aca
Thr

tca
Ser

gtt
val

Ty

tta
Leu
325

tct
Ser

gat
Asp

gaa
Glu

aaa
Lys

gct
Ala
405

Ccca
Pro

gct
Ala

gaa
Glu
150
aaa
Lys

caa
GIn

gaa
Glu

caa
Gln

ggt
Ay
230
gtt
val

gcc
Ala

oty

CCC
Pro

tct
ser
310

gca
Ala

dda
Lys

sty

aaa
Lys

gat
Asp
390

ada
Lys

3ty

tca
Ser
135

gat
Asp

gcc
Ala

ttc
Phe

ttt
Phe

att
Ile
215

tca
Ser

aaa
Lys

gtt
val

aca
Thr

gta
val
295

gta
val

aca
Thr

cCa
Pro

tct
sSer

gaa
Glu
375

tct
Ser

tct
sSer

tta
Leu

PCT_Sequence_listing (3)

gaa
Glu

att
Ile

gaa
Glu

aag
Lys

gtt
val
200

tat
Tyr

ttc
Phe

atg
Met

caa
Gln

tct
Ser
280

tta
Leu

cca
Pro

gac
Asp

gca
Ala

gat
Asp
360

gca
Ala

ctt
Leu

tca
Ser

aca
Thr

tat
Tyr

aat
Asn

sty

agc
ser
185

act
Thr

tct
ser

aaa
Lys

aaa
Lys

atg
Met
265

gct
Ala

gaa
Glu

gca
Ala

cgt
Arg

aca
Thr
345

tta
Leu

oty

aaa
Lys

gtt
val

gtt
val

gct
Ala

aca
Thr

aac
Asn
170

tta
Leu

dda
Lys

%

tta
Leu

act
Thr
250

tat
Tyr

ata
Ile

gca
Ala

ttg
Leu

ddad
Lys
330

gca
Ala

act
Thr

dda
Lys

att
Ile

gac
Asp
410

gaa
Glu

tac
Tyr

&9y
155

aaa
Lys

ttg
Leu

aca
Thr

CcCa
Pro

gtt
val
235

att
Ile

ada
Lys

tac
Tyr

aca
Thr

agc
ser
315

oty

att
Ile

aaa
Lys

ctt
Leu

aca
Thr
395

tac
Tyr

gaa
Glu

tta
Leu
140

daa
Lys

gtt
val

tca
ser

&ty

tac
Tyr
220

aag
Lys

daac
Asn

caa
Gln

aat
Asn

act
Thr
300

dac
Asn

att
Ile

gct
Ala

ttt
Phe

ttc
Phe
380

att
Ile

att
Ile

adad
Lys

pPagina 127

gca
Ala

daac
Asn

atc
Ile

ttt
Phe

aaa
Lys
205

att
Ile

aat
Asn

gtt
val

sty

gca
Ala
285

gct
Ala

ctt
Leu

gt
va

cct
Pro

gta
val
365

aaa
Lys

acc
Thr

dadd
Lys

Tttt
Phe

act
Thr

act
Thr

ttt
Phe

gct
Ala
190

gac
Asp

gta
val

gac
Asp

caa
GIn

aaa
Lys
270
aac

Asn

tat
Tyr

aag
Lys

tct
Ser

act
Thr
350

gct
Ala

gaa
Glu

gct
Ala

gaa
Glu

gtt
val

gaa
Glu

gat
Asp

aca
Thr
175

aac
Asn

tat
Tyr

aaa
Lys

ada
Lys

aca
Thr
255

ctt
Leu

aaa
Lys

atg
Met

att
Ile

gca
Ala
335

ety

cct
Pro

sty

gat
Asp

act
Thr
415

cca
Pro

tca
ser

tta
Leu
160

ttg
Leu

ttc
Phe

ggt
Gly

gat
Asp
tat
Tyr
240
gtt
val

gat
Asp

aac
Asn

gta
val

cgt
Arg
320

gca
Ala

ctt
Leu

ggt
Gly

ctt
Leu

gcg
Ala
400

tgg
Trp

Tttt
Phe

432

480

528

576

624

672

720

768
1816
864
912
960
1008
10$6
11@4
115;
1200
1248

1296



aaa
Lys

gca
Ala

ttt
Phe
465

Tttt
Phe

gac
Asp

gaa
Glu

aat
Asn

gac
As
545

caa
GlIn

ctt
Leu
450

aaa
Lys

gat
Asp

gcc
Ala

gca
Ala

cca
Pro
530

Tttt

p Phe

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

<400>

?et Thr val Ala

val

Ala

Glu

Leu

65

Gly

Gly

Gly

val

Thr
Ala
Leu
50

Ala
Lys
Leu

Ser

Asp

cgt
Arg
435

tgg
Trp

tca
Ser

gct
Ala

gca
Ala

aac
Asn
515

agt
ser

acc
Thr

162
552
PRT

420
tta
Leu

ggt

Ty

gct
Ala

gct
Ala
500

tat
Tyr

att
Ile

tat
Tyr

gaa
Glu

oty

tct
ser
tat
Tyr
485
aat

Asn

daac
Asn

dad
Lys

gct
Ala

gat
Asp

gac
Asp

gca
Ala
470

gaa
Glu

gat
Asp

cCa
Pro

Sty

tat
TYr
550

aca
Thr

tat
Tyr
455

tat
Tyr

ddad
Lys

tat
Tyr

ctt
Leu

tta
Leu
535

aaa
Lys

Streptococcus uberis

162

Leu

Lys

Ile

Ile

Leu

Thr

Glu

115

Pro

Ala

20

Asn

Thr

Gly

Gln

Tyr

100

Leu

Ala

GIn

5

Ser

Asp

Leu

Asnh

Pro

85

Thr

Thr

Thr

Lys

Ala

Asn

Asp

Ser

70

Asp

Ala

Ala

Ala

sSer

Ala

Lys

Ile

55

Glu

Leu

Thr

Glu

ser

PCT_Sequence_listin

add
Lys
440

CcCa
Pro

dac
Asn

gct
Ala

aad
Lys

tac
Tyr
520

att
Ile

aaa
Lys

Thr

Leu

Asn

40

Ser

Ser

Ala

Leu

425

aat caa aac

Asn

gaa
Glu

tac
Tyr

tta
Leu

gaa
Glu
505

ttc
Phe

cgt
Arg

Phe

Leu

25

Glu

Lys

Asn

Lys

Arg

Phe

Tyr

GlIn
&y
&y
aca

Thr
490

gca
Ala

cgt
Arg

aat
Asn

Lys
Met
Ile
Asn
Leu
Lys
Asp

val

Asn

tca
Ser

aaa
Lys
475

acc
Thr

gaa
Glu

agc
ser

tca
Ser

Arg

Ala

Asn

Thr

Leu

75

val

Gly

Tyr

ttt
Phe

act
Thr
460

ttc
Phe

gat
Asp

aaa
Lys

sty

aca
Thr
540

Phe
Cys
Trp
Asp
60

Arg
Glu

Leu

Thr

Ala Tyr Leu
Pagina 128

gaa
Glu
445

ttc
Phe

acc
Thr

gca
Ala

gct
Ala

gaa
Glu
525

&

Gly
Gly
Tyr
45

Thr
val
val
Lys

Trp

Ala

g (3
430

gtt
val

tat
Tyr

aat
Asn

tta
Leu

ctt
Leu
510

oty

ctt
Leu

Leu
Asn
30

Thr
Tyr
Asp
Ser
Trp

Lys

Thr

gct
Ala

&ty

gca
Ala

gat
Asp
495

tat
Tyr

tta
Leu

aat
Asn

Gly
15

Lys
Pro
Ser
Gly
Glu
95

Ser

Arg

Glu

gta
val

ttg
L.eu

aaa
Lys
480

aca
Thr

gat
Asp

caa
Gln

gtt
val

Ala

Thr

Thr

Gly

Lys

Asp

Asp

Ile

Ser

1344

1392

1440

1488

1536
1584

1632

1656



His

145

Asn

Ser

Met

Thr

Trp

Trp

Lys

Tyr

Asn

Tyr

305

GIn

val

Ala

Tyr

Ala

385

ASp

Glu

130

Leu

Ser

Ala

Pro

Ser

210

Asn

ASp

Lys

Ala

Lys

Asn

Ala

Asp

Lys

Lys

Glu

Ala

Lys

Leu

Leu

Pro

GlIn

195

Ser

Gly

Ala

Pro

AsSn

275

ASp

Gln

Leu

Thr

Leu

355

Tyr

Leu

Pro

Ala

Asn

Gly

Ala

180

Lys

Glu

Thr

Lys

Asp

260

Ile

val

Thr

Asn

Gly

Lys

Asp

Gly

Ala

Leu
420

Ala

val

165

Pro

Glu

Lys

Ser

Asn

245

Thr

Ser

val

Gly

Leu

325

Ser

Asp

Glu

Lys

Ala

405

Pro

Glu

150

Lys

Gln

Glu

Gln

Ala

Gly

Pro

ser

310

Ala

Lys

Gly

Lys

390

Lys

Gly

135

Asp

Ala

Phe

Phe

Ile

215

Ser

Lys

val

Thr

val

295

val

Thr

Pro

Ser

Glu

375

Ser

Ser

Leu

PCT_Sequence_listing (3)
140

Ile Asn Thr

Glu

Lys

val

200

Tyr

Phe

Met

Gln

Ser

280

Leu

Pro

Asp

Ala

360

Ala

Leu

ser

Thr

Gly

ser

185

Thr

Ser

Lys

Lys

Met

265

Ala

Glu

Ala

Arg

Thr

345

Leu

Gly

Lys

val

val
425

Asn

170

Leu

Lys

Gly

Leu

Thr

250

Tyr

Ile

Ala

Leu

Thr

Lys

Ile

Asp

410

Glu

Gly

155

Lys

Leu

Thr

Pro

val

235

Ile

Lys

Tyr

Thr

Ser

315

Gly

Ile

Lys

Leu

Thr

395

Tyr

Glu

Lys

val

Ser

Gly

Tyr

220

Lys

Asn

GlIn

Asn

Thr

300

Asn

Ile

Ala

Phe

Phe

380

Ile

Lys

pagina 129

Asn

Ile

Phe

Lys

Ile

Asn

val

Gly

Ala

285

Ala

Leu

val

Pro

val

365

Lys

Thr

Lys

Phe

Thr
Phe
Ala
190
Asp
val
Asp
GIn
Lys
270
Asn
Tyr
Lys
Ser
Thr
350
Ala
Glu
Ala

Glu

val
430

Asp

Thr

175

Asn

Tyr

Lys

Lys

Thr

255

Leu

Lys

Met

Ile

Ala

335

Gly

Pro

Gly

Asp

Thr

415

Pro

Leu

160

Leu

Phe

Gly

Asp

Tyr

240

val

Asp

Asn

val

Leu

Gly

Leu

Ala

400

Trp

Phe



Lys

Ala

Phe

465

Phe

Asp

Glu

Asn

545

GIn

Leu

450

Lys

Asp

Ala

Ala

Pro

530

Phe

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

<220>
<221>
<222>

<400>

atg
Met
1

gct
Ala

tac
Tyr

ata
Ile

aga
Arg
65

aag
Lys

ttg
Leu

tta
Leu

dda
Lys

act
Thr

tac
Tyr

aat
Asn
50

oty

gcc
Ala

gat
Asp

aca
Thr

Ser

Ala

Ala

Asn

515

Ser

Thr

163
858
DNA

Leu

Gly

Gly

Ala

Ala

500

Tyr

Ile

Tyr

Glu

Gly

Ser

Tyr

485

Asn

Asn

Lys

Ala

AsSp

Asp

Ala

470

Glu

Asp

Pro

Gly

Tyr
550

Thr

Tyr

455

Tyr

Lys

Tyr

Leu

Leu

535

Lys

Streptococcus uberis

CDS
..

163
dadad
Lys

caa
Gln

gct
Ala
35

gtt
val

att
Ile

Glu

tat
Tyr

caa
Gln
115

(858)

tgg
Trp

cca
Pro
20

aga
Arg

gat
Asp

cat
H1s

ttg
Leu

tcc
ser
100

gat
Asp

ttt
Phe

tca
Ser

tat
TYyr

&ty

cat
H1s

tta
Leu
85

tat
Tyr

cga
Arg

tta
Leu

aag
Lys

att
Ile

ttt
Phe

gtt
val
70

gac
Asp

gaa
Glu

cgg
Arg

ata
Ile

gtt
val

gat
Asp

gtc
val
55

tta
Leu

gct
Ala

cta
Leu

ctt
Leu

PCT_Sequence_listin

(3

Lys Asn GIn Asn Phe Glu val

440

Pro

Asn

Ala

Lys

Tyr
520

Ile

Lys

tta
Leu

gca
Ala

ccc
Pro
40

gaa
Glu

aca
Thr

att
Ile

gtc
val

tta
Leu
120

Glu
Tyr
Leu

Glu
505

Phe

Arg

atg
Met

gca
Ala
25

gat
Asp

&y

gat
Asp

aga
Arg

gac
Asp
105

ttt
Phe

Gly

Gly

Thr
490

Ala

Arg

Asn

ctt
Leu
10

ata
Ile

gaa
Glu

agt
ser

caa
Gln

cat
His
90

ttt
Phe

gcc
Ala

Ser

Lys
475

Thr

Glu

Ser

Ser

ttg
Leu

acc
Thr

aat
Asn

aat
Asn

aac
Asn
75

caa
GlIn

gcg
Ala

aat
Asn

Thr
460

Phe
Asp
Lys
Gly

Thr
540

&ty

&y

aaa
Lys

caa
Gln
60

caa
Gln

atg
Met

cct
Pro

caa
Gln

Pagina 130

445

Phe

Thr

Ala

Ala

Glu
525

Gly

ata
Ile

tat
Tyr

ata
Ile
45

gaa
Glu

aag
Lys

gtt
val

gat
Asp

aat
Asn
125

Tyr

Asn

Leu

Leu
510

Gly

Leu

Tttt
Phe

gat
Asp
30

aca
Thr

atc
Ile

att
Ile

ctt
Leu

gca
Ala
110

Tttt
Phe

Ala
Gly

Ala

Tyr
Leu

Asn

&
15

tcc
Ser

ttt
Phe

ctt
Leu

gtt
val

cta
Leu
95

caa
Gln

gag
Glu

val

Leu

Lys

Thr

Asp

GlIn

val

tgt
Cys

gac
Asp

gce
Ala

att
Ile

aca
Thr
80

caa
Gln

tta
Leu

gaa
Glu

38
96
144
1?2
21540
288

336



tcc
ser

gtt
val
145

act
Thr

ttc
Phe

gaa
Glu

ttg
Leu

att
Ile
225

gat
Asp

gac
Asp

gtt
val

gta
val
130

att
Ile

gct
Ala

cac
H1s

daa
Lys

caa
Gln
210

aaa
Lys

cat
His

cca
Pro

ttt
Phe

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

<400>
¥et Lys Lys Trp

Ala

Tyr

Ile

Arg

65

Lys

Leu

Thr

Tyr

Asn

50

Gly

Ala

Asp

tca
Ser

ctc
Leu

aat
Asn

cca
Pro

tta
Leu
195

ctc
Leu

cac
His

ttc
Phe

aaa
Lys

gag
Glu
275

164
286
PRT

ctt
Leu

aga
Arg

att
Ile

cta
Leu
180

acc
Thr

tac
Tyr

aat
Asn

agc
ser

tce
Ser
260

aaa
Lys

gaa
Glu

ddad
Lys

gag
Glu
165

cct
Pro

tct
Ser

cct
Pro

tct
Ser

tac
Tyr
245

gga
Gly

tac
Tyr

gat
Asp

cgg
Arg
150

tat
Tyr

att
Ile

gac
Asp

gac
Asp

ctt
Leu
230

gaa
Glu

aaa
Lys

ctt
Leu

act
Thr
135

gtt
val

daa
Lys

ttt
Phe

gag
Glu

tat
Tyr
215

ggt
Gly

att
Ile

gaa
Glu

att
Ile

Streptococcus uberis

lo4

Gln

Ala

35

val

Ile

Glu

Tyr

Pro

20

Arg

Asp

His

Leu

Ser
100

Ehe Leu Ile

Ser

Tyr

Gly

Leu
85

Tyr

Lys

Ile

Phe

val

70

Asp

Glu

val

Asp

val

35

Leu

Ala

Leu

PCT_Sequence_listing (3)

att
Ile

gaa
Glu

gtt
val

gta
val

ttt
Phe
200

atg
Met

caa
GIn

caa
GIn

ctc
Leu

acc
Thr
280

Leu

Ala

Pro

40

Glu

Thr

Ile

val

caa
Gln

gaa
Glu

caa
Gln

gac
Asp
185

cga
Arg

att
Ile

ctt
Leu

gat
Asp

oy
265

daa
Lys

Met
Ala
25

Asp
Gly

Asp

Arg

gaa
Glu

cct
Pro

ttc
Phe
170

tac
Tyr

aaa
Lys

gat
Asp

cca
Pro

agg
Arg
250

gaa
Glu

aaa
Lys

Leu

10

Ile

Glu

Ser

GIn

His

90

Phe

tac ctt
Tyr Leu
140
atc act
Ile Thr
155
gcg act
Ala Thr

gga gaa
G?y Glu

att gca
Ile Ala

caa aaa
Gln Lys
220

aga tat
Arg Tyr
235

caa cgt
Gln Arg

act caa
Thr G1n

agt tat
ser Tyr

Leu Gly
Thr Gly
Asn Lys
Asn Gln

60

Asn GIn
75

Gln Met

Ala Pro

Pagina 131

tta
Leu

cat
His

dda
Lys

adaa
Lys

gaa
Glu
205

gaa
Glu

tat
Tyr

atc
Ile

agt
Ser

aaa
Lys
285

Ile

Tyr

Ile

45

Glu

Lys

val

Asp

aaa
Lys

cct
Pro

gat
ASp

cat
His
190
gaa
Glu

tat
Tyr

tct
Ser

atg
Met

att
Ile
270

cct
Pro

Phe

Asp

30

Thr

Ile

Ile

Leu

Ala
110

Ty

act
Thr

ggg
G?y
175
att
Ile

aag
Lys

act
Thr

tat
Tyr

gct
Ala
255

gat
Asp

Gly
15

ser
Phe
Leu
val
Leu
95

GIn

C@t
H1s

gag
Glu
160

gaa
Glu

ety

ctt
Leu

atc
Ile

caa
Gln
240

aag
Lys

aat
Asn

Cys

Asp

Ile
Thr
80

Gln

Leu

432

480
528
576

624

672
72d
768
816

858

X



Leu

Ser

val

145

Thr

Phe

Glu

Leu

Ile

225

Asp

Asp

val

Thr

val

130

Ile

Ala

His

Lys

Gln

210

Lys

His

Pro

Phe

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

<220>
<221>
<222>

<400>

atg
Met
1

tta
Leu

acc
Thr

caa
Gln

gca
Ala
65

gaa
Glu

acg
Thr

gtt
val

oy
50

gcc
Ala

Gln

115

Ser

Leu

Asn

Pro

Leu

195

Leu

His

Phe

Lys

Glu

275

165
2637
DNA

Asp

Leu

Arg

Ile

Leu

180

Thr

Tyr

Asn

ser

Ser

260

Lys

Arg

Glu

Lys

Glu

165

Pro

Ser

Pro

Ser

TYyr

245

Gly

Tyr

Arg

Asp

Tyr

Ile

Asp

Asp

Leu

230

Glu

Lys

Leu

Leu

Thr

135

val

Lys

Phe

Glu

Tyr

215

Gly

Ile

Glu

Ile

Streptococcus uberis

CcDS
..

165
ttc
Phe

tca
Ser

aat
Asn
35

gaa
Glu

att
Ile

(2637)

gaa
Glu

aca
Thr
20

gcg
Ala

gaa
Glu

gat
Asp

daacC
Asn

ctc
Leu

gat
Asp

gca
Ala

att
Ile

aca
Thr

gca
Ala

gac
Asp

aca
Thr

dada
Lys
70

add
Lys

ctt
Leu

atg
Met

ttg
Leu
55

aca
Thr

PCT_Sequence_listing (3)

Leu Phe Ala Asn Gln Asn Phe

120

Ile

Glu

val

val

Phe
200

Met

Gin

Gln

Leu

Thr
280

tct
Ser

ctt
Leu

aca
Thr
40

gcg
Ala

gct
Ala

GlIn
Glu

Gln

Arg
Ile
Leu
Asp
Gly

Lys

aat
Asn

gga
Sy
25

act

Thr

cct
Pro

aca
Thr

Glu

Pro

Phe
170

Tyr

Lys

Asp

Pro

Lys

cag
GlIn
10

act
Thr

gct
Ala

aca
Thr

tta
Leu

Tyr

Ile
155

Ala
Gly
Ile
Gln

Arg
235

Gln
Thr

Ser

att
Ile

&

gat
ASp

dacC
Asn

gca
Ala
75

Leu
140

Thr

Thr

Glu

Ala

Lys

Tyr

Arg

GIn

Tyr

ada
Lys

gtt
val

caa
Gln

att
Ile
60

gaa
Glu
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125

Leu
His
Lys
Lys

Glu
205

Glu
Tyr
Ile

ser

aca
Thr

&ty

tca
ser
45

gaa
Glu

caa
Gln

Lys

Pro

Asp

His
190

Glu

Tyr

Ser

Met

Ile
270

Pro

aca
Thr

atg
Met
30

cct
Pro

gat
Asp

acc
Thr

Glu
Gly
Thr
Gly
Ile
Lys
Thr
Tyr

Ala
255

Asp

ctt
Leu
15

sty

aaa
Lys

act
Thr

gat
Asp

Glu

His

Glu
160

Glu

Gly

Leu

Ile

Gln
240

Lys

Asn

gct
Ala

cat
His

tta
Leu

ada
Lys

gct
Ala
80

48

192

240



ctt
Leu

act
Thr

gaa
Glu

caa
Gln

cta
Leu
145

aca
Thr

gct
Ala

atg
Met

aac
Asn

tta
Leu
225

gcg
Ala

gta
val

aaa
Lys

atg
Met

gct
Ala
305

aat
Asn

gat
Asp

aca
Thr

gt
va

aat
Asn

tta
Leu

aaa
Lys

tta
Leu
130

aaa
Lys

caa
Gln

gaa
Glu

gtc
val

aat
Asn
210

gtt
val

act
Thr

cag
GlIn

atg
Met

tca
Ser
290

tta
Leu

cat
His

aac
Asn

ttg
Leu

acg
Thr

act
Thr

gaa
Glu

aca
Thr
115

gca
Ala

ctt
Leu

tct

Ser

aad
Lys

aat
Asn
195

gtc
val

gct
Ala

gct
Ala

tca
Ser

gtt
val
275

agt
Ser

aaa
Lys

tac
Tyr

tta
Leu

att
Ile
355

caa
Gln

gta
val

oy
100

ttg
Leu

gaa
Glu

gct
Ala

gac
Asp

gtt
val
180

caa
Gln

aad
Lys

gta
val

caa
Gln

caa
Gln
260

gct
Ala

ggt
Gly

gat
Asp

gtt
val

tca
Ser
340

aat
Asn

&y

aat
Asn
85

ety

gag
Glu

caa
GlIn

gaa
Glu

gag
Glu
165

gca
Ala

cCa
Pro

atc
Ile

aca
Thr

tct
Ser
245

aca
Thr

CCa
Pro

tac
Tyr

caa
GIn

gat
Asp
325

gtt
val

tct
Ser

gct
Ala

Glu

tta
Leu

tct
ser

aat
Asn

gca
Ala
150

gta
val

caa
Gln

gaa
Glu

att
Ile

gat
Asp
230

agc
ser

agt
Ser

act
Thr

att
Ile

ctg
Leu
310

atc
Ile

gag
Glu

gtt
val

caa
Gln

aca
Thr

gct
Ala

gtt
val

add
Lys
135

aca
Thr

aca
Thr

gca
Ala

gca
Ala

tcg
Ser
215

aat
Asn

tta
Leu

aat
Asn

aat
Asn

ggg
oy
295
gtt

val

gca
Ala

gtt
val

cgt
Arg

gag
Glu

PCT_Sequence_listing (3)

atc
Ile

gat
Asp

tca
ser
120

gct
Ala

aad
Lys

gct
Ala

gag
Glu

ata
Ile
200

gaa
Glu

aca
Thr

agt
Ser

gtc
val

tac
Tyr
280

aca
Thr

tct
Ser

agt
ser

caa
Gln

caa
Gln
360

ttt
Phe

aca
Thr

daa
Lys
105

dat
Asn

gac
Asp

gaa
Glu

gca
Ala

aca
Thr
185

aca
Thr

gat
Asp

aaa
Lys

gcc
Ala

gca
Ala
265

cCa
Pro

caa
Gln

aaa
Lys

gac
Asp

aat
Asn
345

caa
Gln

gct
Ala

agc
ser
90

gaa
Glu

gce
Ala

tta
Leu

gaa
Glu

gct
Ala
170

dadad
Lys

gct
Ala

tta
Leu

aca
Thr

aaa
Lys
250

gt
va

att
Ile

tct
Ser

gca
Ala

tta
Leu
330

gaa
Glu

Tttt
Phe

cgc
Arg

aca
Thr

aca
Thr

tca
Ser

gct
Ala

gtt
val
155

aat
Asn

gtt
val

caa
Gln

gca
Ala

caa
GIn
235

caa
Gln

aat
Asn

aat
Asn

tat
Tyr

gaa
Glu
315

aac
Asn

ttg
Leu

&y

act
Thr

aat
Asn

gca
Ala

gaa
Glu

aaa
Lys
140

gca
Ala

gaa
Glu

tca
Ser

gtt
val

ddad
Lys
220

tta
Leu

aat
Asn

gtt
val

gaa
Glu

cta
Leu
300

gtt
val

cgt
Arg

gct
Ala

ctt
Leu

ttg
Leu
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gaa
Glu

gtt
val

gaa
Glu
125

act
Thr

aca
Thr

gct
Ala

gac
Asp

gaa
Glu
205

gcc
Ala

gca
Ala

gaa
Glu

atg
Met

atc
Ile
285

aat
Asn

oty

atc
Ile

gta
val

tct
ser
365

act
Thr

gaa
Glu

gca
Ala
110

gaa
Glu

caa
Gln

cag
Gln

dadd
Lys

ttg
Leu
190

ata
Ile

aaa
Lys

aat
Ash

tta
Leu

&
270

dda
Lys

aca
Thr

gca
Ala

gtt
val

ttt
Phe
350

gca
Ala

cga
Arg

tta
Leu
95

gat
Asp

Tttt
Phe

gag
Glu

gta
val

daa:

Lys
175

acg
Thr

gaa
Glu

act
Thr

gat
Asp

gct
Ala
255

gct
Ala

ada
Lys

ttc
Phe

tac
Tyr

aac
Asn
335

gca
Ala

gtc
val

dac
Asn

gct
Ala

gct
Ala

aat
Asn

gag
Glu

ttg
Leu
160

atg
Met

aaa
Lys

caa
Gln

gat
Asp

tta
Leu
240

dada
Lys

aat
Asn

tta
Leu

tat
Tyr

tta
Leu
320

cca
Pro

gca
Ala

gaa
Glu

tat
Tyr

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152



aaa
Lys
385

&ty

gaa
Glu

tat
Tyr

aaa
Lys

acc
Thr
465

aaa
Lys

gtt
val

gta
val

aca
Thr

tct
ser
545

tct
Ser

gct
Ala

caa
G1In

gct
Ala

tcg
ser
625

gaa
Glu

aag
Lys

gaa

370
gta
val

aag
Lys

caa
Gln

gaa
Glu

cot
Ar

450
tat
Tyr

aca
Thr

ggt
Gly

aat
Asn

gtt
val
530

gtt
val

tca
Ser

gca
Ala

ctt
Leu

ttt
Phe
610

ctt
Leu

aaa
Lys

gca
Ala

aad

aca
Thr

aat
Asn

gca
Ala

aac
Ash
435

agt

g Ser

3ty

aac
Asn

&y

gcc
Ala
515

gat
Asp

Glu

gaa
Glu

aaa
Lys

caa
Gln
595

tcc
Ser

gtt
val

caa
GIn

caa
Gln

gtt

cat
His

Sty

gct
Ala
420

atc
Ile

att
Ile

aat
Asn

cCa
Pro

tta
Leu
500

agc
Ser

daac
Asn

tct
Ser

gca
Ala

ctt
Leu
580

cag
Gln

ctt
Leu

cac
H1s

agt
Ser

ctt
Leu
660

gca

oty

cat
His
405

aca
Thr

ety

tat
Tyr

aca
Thr

agt
ser
485

aat
Asn

caa
Gln

agt
ser

aaa
Lys

Cta
Leu
565

caa
GlIn

tta
Leu

tca
Ser

Cta
Leu

caa
GIn
645

gaa
Glu

daa

aac
Asn
390

ata
Ile

agt
ser

ttc
Phe

aac
Asn

ttt
Phe
470

gct
Ala

acc
Thr

ttc
Phe

gct
Ala

att
Ile
550

gtt
val

aaa
Lys

caa
Gln

act
Thr

aat
Asn
630

gt
va

aaa
Lys

gaa

375

act
Thr

ggc
Gly

gtt
val

ttt
Phe

agt
Ser
455

oty

ccg
Pro

cac
His

agc
ser

add
Lys
535

caa
Gln

gtc
val

gct
Ala

gat
Asp

cgt
Arg
615

cag
Gln

gca
Ala

gaa
Glu

dda

PCT_Sequence_listing (3)
380

gtt
val

att
Ile

3ty

gat
Asp
440

att
Ile

cat
His

gtc
val

tat
Tyr

aaa
Lys
520

att
Ile

acc
Thr

tct
Ser

gaa
Glu

tca
ser
600

aag
Lys

tct
Ser

agt
ser

cta
Leu

gtt

cct
Pro

Ty

tta
Leu
425

gat
Asp

aag
Lys

acg
Thr

tat
Tyr

gtt
val
505

caa
Gln

agc
Ser

tta
Leu

gca
Ala

tct
ser
585

aaa
Lys

gat
Asp

aaa
Lys

caa
Gln

gcc
Ala
665

gaa

Ttc
Phe

cca
Pro
410

ddd
Lys

gtt
val

tac
Tyr

gtt
val

tta
Leu
490

atc
Ile

gt
va

act
Thr

caa
Gln

cag
GlIn
570

daac
Asn

gaa
Glu

tta
Leu

att
Ile

att
Ile
650

ttt
Phe

gag

ttt
Phe
395

cac
H1s

gct
Ala

cat
H1s

atg
Met

aac
Asn
475

3ty

ttc
Phe

gtt
val

ctt
Leu

dad
Lys
555

aga
Arg

gtt
val

gat
Asp

aaa
Lys

ctt
Leu
635

aac
Asn

dac
Asn

gct

aat
Asn

gat
Asp

aat
Asn

act
Thr

ctg
Leu
460

ttg
Leu

gtt
val

ccg
Pro

tca
Ser

caa
Gln
540

cgt
Arg

dda
Lys

gaa
Glu

tta
Leu

ggt
cly
620
tta
Leu

gtc
val

tct
Ser

caa
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tac
Tyr

aga
Arg

gat
Asp

gtt
val
445

ttt
Phe

ttg
Leu

tca
Ser

gca
Ala

ggt
ety
525
gca
Ala

att
Ile

gta
val

aaa
Lys

cat
His
605

caa
Gln

Cz'il't
H1s

ttg
Leu

cat
His

aaa

aat
Asn

aca
Thr

gat
Asp
430

aat
Asn

aca
Thr

cgt
Arg

aca
Thr

agc
ser
510

cca
Pro

agt
Ser

gca
Ala

gat
Asp

gca
Ala
590

aaa
Lys

ctt
Leu

agc
ser

aca
Thr

cca
Pro
670

gca

caa
GIn

att
Ile
415

aat
Asn

&

gac
Asp

tct
ser

gaa
Glu
495

aat
Asn

tta
Leu

att
Ile

aat
Asn

ggt
G?y
575
aaa

Lys

caa
Gln

gac
Asp

tta
Leu

ttg
Leu
655

aat
Asn

tta

cct
Pro
400

atc
Ile

atg
Met

atc
Ile

ttc
Phe

gat
Asp
480

act
Thr

att
Ile

aca
Thr

act
Thr

att
Ile
560

tta
Leu

gct
Ala

ctt
Leu

gaa
Glu

gaa
Glu
640

aag
Lys

cgt
Arg

aca

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680

1728

1776

1824

1872

1920

1968

2016

2064

[&



Glu

gaa
Glu

aca
Thr
705

caa
Gln

ccCa
Pro

cct
Pro

gcg
Ala

aat
Asn
785

att
Ile

aaa
Lys

tat
Tyr

gaa
Glu

gca
Ala
865

Lys

acc
Thr
690

caa
Gln

att
Ile

aaa
Lys

gat
ASp

aca
Thr
770

tct
ser

atg
Met

gtt
val

&

agt
ser
850

3ty

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

<400>

val
675

tta
Leu

gaa
Glu

gtt
val

atc
Ile

gtt
val
755

att
Ile

gca
Ala

aaa
Lys

gca
Ala

gca
Ala
835

aca
Thr

ctt
Leu

166
878
PRT

Ala

tct
Ser

daa
Lys

ttg
Leu

agc
Ser
740
tct
Ser

ctt
Leu

aaa
Lys

gta
val
gat
AS

820
agt
Ser

aaa
Lys

act
Thr

Lys

caa
Gln

gca
Ala

ttg
Leu
725

agt
Ser

gat
Asp

gct
Ala

gcc
Ala

gca
Ala
805

aat

p Ash

tca
Ser

cgt
Arg

&ty

Glu

att
Ile

dda
Lys
710

aag
Lys

att
Ile

aca
Thr

caa
GlIn

att
Ile
790

cct
Pro

att
Ile

tca
ser

gct
Ala

tac
Tyr
870

Lys

aaa
Lys
695
ttg
Leu

aat
Asn

gtc
val

aga
Arg

gca
Ala
775

gtt
val

gaa
Glu

aag
Lys

acg
Thr

tta
Leu
855

aaa
Lys

Streptococcus uberis

166

get Glu Phe Glu ésn Thr Lys

Leu Thr Ser Thr Leu Ala Leu

20

Thr val ggn Ala Asp Asp Met

Gln géy Glu Glu Ala Thr Leu

55

PCT_Sequence_listing (3)

val
680

act
Thr

acg
Thr

cat
His

caa
Gln

gag
Glu
760
gaa
Glu

gca
Ala

gta
val

aaa
Lys

gta
val
840

aga
Arg

ctc
Leu

ser

Leu

Thr

40

Ala

Glu

aaa
Lys

tca
Ser

tta
Leu

aga
Arg
745

aag
Lys

aca
Thr

aat
Asn

aca
Thr

aat
Asn
825

oty

gca
Ala

aga
Arg

Asn
Gly
25

Thr

Pro

Glu

aaa
Lys

gca
Ala

gca
Ala
730

tca
Ser

gca
Ala

atg
Met

gct
Ala

cct
Pro
810

aat
Asn

aat
Asn

ety

aga
Arg

Gln
10
Thr

Ala

Thr

Ala

gct
Ala

atc
Ile
715
aat
ASh

gaa
Glu

gta
val

gct
Ala

caa
Gln
795

gat
Asp

gcc
Ala

gct
Ala

att
Ile

gat
Asp
875

Ile

Gly

Asp

Asn

GlIn

atc
Ile
700
aca
Thr

caa
Gln

aac
Asn

gat
Asp

gaa
Glu
780

aat
Asn

caa
GIn

cca
Pro

act
Thr

gtt
val
860

3ty

Lys
val
Gln

Ile
60
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Lys
685

tta
Leu

aca
Thr

gt
va

aat
Asn

act
Thr
765
gaa
Glu

gtt
val

oty

gca
Ala

tct
Ser
845

atg
Met

aaa
Lys

Thr
Gly
Ser
45

Glu

Ala

aat
Asn

act
Thr

acg
Ala

aga
Arg
750

gct
Ala

gtc
val

gca
Ala

gtt
val

agt
Ser
830

tca

ser

ctg
Leu

daa
Lys

Thr

Met

30

Pro

ASp

Leu

gat
Asp

gaa
Glu

aat
Asn
735

gta
val

caa
Gln

att
Ile

caa
Gln

gtt
val
815

aaa
Lys

cga
Arg

gca
Ala

taa

Leu
15
Gly

Lys

Thr

Thr

tta
Leu

caa
Gln
720
gct
Ala

aga
Arg

gaa
Glu

aca
Thr

gag
Glu
800

gca
Ala

tca
Ser

gat
AsSp

gca
Ala

Ala

His

Leu

Lys

2112
2160
2208
2256
2304
2352
2400
2448
2496
2544
2592

2637



Ala

65

Leu

Thr

Glu

GIn

Leu

145

Thr

Ala

Met

Asn

Leu

225

Ala

val

Lys

Met

Ala

305

Asn

Asp

Thr

Ala

Asn

Leu

Lys

Leu

130

Lys

Glin

Glu

val

Asn

210

val

Thr

Gln

Met

Ser

290

Leu

His

Asn

Leu

Ile

Thr

Glu

Thr

115

Ala

Leu

Ser

Lys

Asn

195

val

Ala

Ala

Ser

val

275

Ser

Lys

Tyr

Leu

Ile

Asp

val

Gly

Leu

Glu

Ala

Asp

val

180

Gln

Lys

val

GIn

GlIn

260

Ala

Gly

Asp

val

Ser

340

Asn

Ile

Asn

85

Gly

Glu

GIn

Glu

Glu

165

Ala

Pro

Ile

Thr

sSer

245

Thr

Pro

Tyr

Gln

Asp

325

val

Ser

Leu

Ser

Asn

Ala

150

val

Gln

Glu

Ile

Ser

Thr

Ile

Leu

310

ITle

Glu

val

Thr

Thr

Ala

val

Thr

Ala

Ala

Ser

215

Asn

Leu

Asn

Asn

Gly

val

Ala

val

Arg

PCT_Sequence_listin

3)

Ala Thr Leu Ala Glu Gln Thr

Ile

Asp

Ser

120

Ala

Lys

Ala

Glu

Ile

200

Glu

Thr

Ser

val

Tyr

280

Thr

Ser

Ser

Gln

Gln
360

Thr

Lys

105

Asn

Asp

Glu

Ala

Thr

185

Thr

Asp

Lys

Ala

Ala

265

Pro

Gln

Lys

Asp

Asn

345

GlIn

Ser

90

Glu

Ala

Leu

Glu

Ala

170

Lys

Ala

Leu

Thr

Ile

Ser

Ala

Leu

330

Glu

75

Thr

Thr

Ser

Ala

val

155

Asn

val

Gln

Ala

Gln

235

Gln

Asn

Asn

Tyr

Glu

315

Asn

Leu

Asn

Ala

Glu

Lys

140

Ala

Glu

ser

val

Lys

Leu

Asn

val

Glu

Leu

300

val

Arg

Ala

Phe Gly Leu
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Glu

val

Glu

125

Thr

Thr

Ala

Asp

Glu

205

Ala

Ala

Glu

Met

Ile

285

Asn

Gly

Ile

val

Ser
365

Glu

Ala

110

Glu

Gln

Gln

Lys

Leu

190

Ile

Lys

Asn

Leu

Gly

Lys

Thr

Ala

val

Phe

350

Ala

Asp

Leu

95

Asp

Phe

Glu

val

Glu

Thr

Asp

Lys

Phe

Tyr

Asn

335

Ala

val

Ala

80

Ala

Ala

Asn

Glu

Leu

160

Met

Lys

Gln

Asp

Leu

240

Lys

Asn

Leu

Tyr

Leu

320

Pro

Ala

Glu



val

Gly

Glu

Tyr

Lys

Thr

465

Lys

val

val

Thr

Ser

545

Ser

Ala

Gln

Ala

ser

625

Glu

Lys

Thr
370
val
Lys

Gln

Glu

Tyr

Thr

Gly

Asn

val

530

val

Ser

Ala

Leu

Phe

610

Leu

Lys

Ala

GIn

Thr

Asn

Ala

Asn

435

Ser

Gly

Asn

Gly

Ala

515

ASp

Glu

Glu

Lys

Gln

595

Ser

val

Gln

Gln

Gly

His

Gly

Ala

420

Ile

Ile

Asn

Pro

Leu

500

Ser

Asn

Ser

Ala

Leu

580

Gln

Leu

His

Ser

Leu
660

Ala

Gly

His

405

Thr

Gly

Tyr

Thr

Ser

485

Asn

Gln

Ser

Lys

Leu

565

Gln

Leu

ser

Leu

Gln

645

Glu

GlIn

Asn

390

Ile

Ser

Phe

Asn

Phe

470

Ala

Thr

Phe

Ala

Ile

550

val

Lys

Gln

Thr

AsSn

630

val

Lys

Glu

375

Thr

Gly

val

Phe

ser

455

Gly

Pro

His

Ser

val

Ala

ASp

Ala

Glu

PCT_Sequence_listing (3)

Phe Ala Arg Thr Leu

val

Ile

Gly

His

val

Tyr

Thr

Ser

Glu

ser

600

Lys

ser

Ser

Leu

Pro

Gly

Leu

425

Asp

Lys

Thr

Tyr

val

505

GlIn

Ser

Leu

Ala

Ser

585

Lys

Asp

Lys

Gln

Ala
665

Phe

Pro

410

Lys

val

Tyr

val

Leu

490

Ile

val

Thr

Gln

Gln

570

Asn

Glu

Leu

Ile

Ile
650

Phe

395

His

Ala

His

Met

Asn

475

Gly

Phe

val

Leu

Arg

val

Asp

Lys

Leu

635

Asn

380

Asn
Asp
Asn
Thr
Leu
460
Leu
val
Pro
Ser
Gln
540
Arg
Lys
Glu
Leu
Gly

Leu

val

Phe Asn Ser
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Thr
Tyr
Arg
Asp
val
445
Phe
Leu
ser
Ala
Gly
Ala
Ile
val
Lys
His
605
G1n
His
Leu

His

Arg

Asn

Thr

Asp

Asn

Thr

Arg

Thr

Ser

510

Pro

Ser

Ala

Asp

Ala

590

Lys

Leu

Ser

Thr

Pro
670

Asn
Gln
Ile
415
Asn
Gly
Asp
ser
Glu
495
Asn
Leu
Ile
Asn
Gly
Lys
Gln
Asp
ALeu
Leu

655

Asn

Tyr

Pro

400

Ile

Met

Ile

Phe

Asp

Thr

Ile

Thr

Thr

Ile

560

Leu

Ala

Leu

Glu

Glu

640

Lys

Arg



Glu Lys

Glu Thr
690

Thr Gln
705

Gln Ile
Pro Lys
Pro Asp

Ala Thr
770

Asn Ser
785

Ile Met
Lys val
Tyr Gly

Glu Ser
850

Ala Gly
865

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

<220>
<221>
<222>

<400>
atg aaa
qet Lys

att tct
Ile Ser

att cat
Ile His

val

675

Leu

Glu

val

Ile

val

755

Ile

Ala

Lys

Ala

Ala

835

Thr

Leu

167
1284
DNA

Ala

Ser

Lys

Leu

Ser

740

ser

Leu

Lys

val

Asp

Ser

Lys

Thr

Lys

Gln

Ala

Leu

725

Ser

Asp

Ala

Ala

Ala

805

Asn

ser

Arg

Gly

Glu

Ile

Lys

Lys

Ile

Thr

GIn

Ile

790

Pro

Ile

Ser

Ala

Tyr
870

Asn

val

Arg

Ala

775

val

Glu

Lys

Thr

Leu

855

Lys

Streptococcus uberis

CDS
..

167
aaa
Lys

gtt
val

caa
Gln

(1284)

tta
Leu

att
Ile
20

ttg
Leu

tta
Leu

agt
ser

tct
Ser

gct
Ala

act
Thr

caa
Gln

tgt
Cys

gaa
Glu

aac
Asn

PCT_Sequence_listing (3)

val Glu Glu Ala GIn

680

Thr

Thr

His

GlIn

Glu

760

Glu

Ala

val

Lys

val

840

Arg

Leu

atg
Met

ddad
Lys

gt
va

Lys

ser

Leu

Arg

745

Lys

Thr

Asn

Thr

Asn

825

Gly

Ala

Arg

tta
Leu

tct
ser
25

cta
Leu

Lys

Ala

Ala

730

Ser

Ala

Met

Ala

Pro

810

Asn

Asn

Gly

Arg

atg
Met
10

ata
Ile

act
Thr

Ala

Ile

715

Asn

Glu

val

Ala

Gln

795

Asp

Ala

Ala

Ile

Asp
875

gtc
val

tca
ser

tct
sSer

Ile
700

Thr

GlIn

Asn

Asp

Glu

780

Asn

GlIn

Pro

Thr

val
860

Gly

ttt
Phe

Tttt
Phe

agt
ser
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Lys
685

Leu

Thr

val

Asn

Thr

765

Glu

val

Gly

Ala

Ser

845

Met

Lys

ttt
Phe

cca
Pro

acg
Thr

Ala

Asn

Thr

Ala

val

Ala

val

ser
830

sSer

Leu

Lys

cta
Leu

agt
ser
30

tat
Tyr

Leu

Asp

Glu

Asn

735

val

GIn

Ile

Gln

val

815

Lys

Arg

Ala

tct
Ser
15

aca
Thr

Tttt
Phe

Thr

Leu

Gln

720

Ala

Arg

Glu

Thr

Glu

800

Ala

Ser

Asp

Ala

cct
Pro

acc
Thr

aat
Asn

48

96

144



gca
Ala

gat
Asp
65

Tttt
Phe

caa
Gln

gaa
Glu

caa
GlIn

cct
Pro
145

cta
Leu

tgg
Trp

gtt
val

ttt
Phe

aaa
Lys
225

gtt
val

aaa
Lys

&ty

gat
Asp

aat
Asnh
305

act
Thr

atg

att
Ile
50

caa
Gln

ata
Ile

tta
Leu

gac
Asp

aaa
Lys
130
att

Ile

tca
Ser

gtt
val

caa
Gln

gtt
val
210

tta
Leu

caa
Gln

tat
Tyr

agt
ser

gat
Asp
290

ata
Ile

caa
Gln

tta

35

cct
Pro

tct
Ser

atc
Ile

gca
Ala

gaa
Glu
115

gat
Asp

aat
Asn

caa
GIn

tct
Ser

gaa
Glu
195

aaa
Lys

atg
Met

aat
Asn

act
Thr

ggt
Gly
275

tta
Leu

ctt
Leu

atg
Met

tct

aaa
Lys

tta
Leu

aat
Asn

aat
Asn
100

aca
Thr

ttt
Phe

agt
ser

aca
Thr

gag
Glu
180
atg
Met

caa
Gln

tat
Tyr

aag
Lys
gat
As

260
aaa
Lys

tta
Leu

ggc
Gly

aca
Thr

tca

aat
Asn

aca
Thr

aat
Asn
85

oty

act
Thr

aca
Thr

gat
Asp

cag
Gln
165

ddd
Lys

ctg
Leu

tta
Leu

tct
Ser

att
Ile
245

caa

p Gln

ctt
Leu

aaa
Lys

tat
Tyr

gct
Ala
325

daaa

cca
Pro

att
Ile
70

ctt
Leu

caa
Gln

aat
Asn

atc
Ile

tta
Leu
150

cat
H1s

tat
Tyr

agt
ser

aca
Thr

gca
Ala
230

gaa
Glu

gta
val

CcCa
Pro

gca
Ala

tat
Tyr
310

att
Ile

gca

aat
Asn
55

CcCa
Pro

ttg
Leu

Tttt
Phe

caa
Gln

tat
Tyr
135

aaa
Lys

gga
Gly

ctc
Leu

caa
Gln

aca
Thr
215

agt
ser

act
Thr

dac
AsSn

dda
Lys

gtt
val
295

cta
Leu

tct
Ser

gca

PCT_Sequence_listing (3)
0 45

gtc
val

agt
ser

tta
Leu

att
Ile

acc
Thr
120

gaa
Glu

cct
Pro

aat
Asn

tca
Ser

aaa
Lys
200
cag
Gln

att
Ile

&y

cat
His

acg
Thr
280

gcc
Ala

gct
Ala

oty

gca

tac
Tyr

ety

aat
Asn

ttg
Leu
105

aat
Asn

gaa
Glu

tat
Tyr

ttt
Phe

aaa
Lys
185

tat
Tyr

aca
Thr

gct
Ala

dda
Lys

ttt
Phe
265

tca
Ser

cag
Gln

aat
Asn

att
Ile

aat

gat
Asp

gtt
val

caa
GIn
90

gca
Ala

ctc
Leu

cct
Pro

tca
Ser

tat
Tyr
170

gct
Ala

aat
Asn

agt
Ser

aaa
Lys

act
Thr
250

aaa
Lys

gat
Asp

cat
H1s

caa
GIn

aat
Asn
330

gta

gag
Glu

ctt
Leu
75

aat
Asn

aat
Asn

aat
Asn

ctt
Leu

adad
Lys
155

tat
Tyr

gat
Asp

daa
Lys

gca
Ala

tta
Leu
235

tct
Ser

oty

aat
Asn

tct
Ser

tat
Tyr
315

tgg
Trp

atg

ctt
Leu
60

daaad
Lys

aat
Asn

ada
Lys

agt
Ser

gta
val
140
gtt
val

att
Ile

adcC
Asn

gaa
Glu

&
220

gca
Ala

ctt
Leu

gac
Asp

gag
Glu

gat
As
300

gat
Asp

gat
Asp

gaa
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caa
GlIn

cca
Pro

tta
Leu

aag
Lys

tgg
Trp

125

aaa
Lys

cat
H1s

gaa
Glu

aga
Arg

aat
Asn
205

atc
Ile

acc
Thr

aat
Asn

tat
Tyr

aat
Asn
285

aat

p Asn

aga
Arg

atg
Met

tct

aca
Thr

aat
Asn

cCa
Pro

ttc
Phe
110

ttg
Leu

ety

gtt
val

aac
Asn

atg
Met
190

tat
Tyr

aat
Asn

tta
Leu

cag
GlIn

gat
Asp
270

tat
Tyr

gtt
val

gat
Asp

gaa
Glu

att

tat
Tyr

gat
Asp

att
Ile
95

att
Ile

tg9
Trp

gtt
val

aca
Thr

dda
LyS
175

gta
val

tct
sSer

gcc
Ala

tac
Tyr

acc
Thr
255

CcCa
Pro

act
Thr

gct
Ala

ttc
Phe

gaa
Glu
335

tac

agt
Ser

gat
Asp
80

Tttt
Phe

tat
Tyr

cta
Leu

tta
Leu

aaa
Lys
160
ggt
Gly

aaa
Lys

att
Ile

gat
Asp

tat
Tyr
240

tta
Leu

tca
Ser

gtt
val

aca
Thr

tct
ser
320

cgg
Arg

tat

192
240
288
336
384
432
480
528
576
624
672
720
768
816
864
912

960

1008

1056



Met

caa
GlIn

caa
Gln

gat
Asp
385

cca
Pro

act
Thr

Leu

aat
Asn

cgt
Arg
370

gcc
Ala

ttc
Phe

gca
Ala

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

<400>

Ser

&ty
355

att
Ile

tat
TYyr

att
Ile

atc
Ile

168
428
PRT

ser
340

cct
Pro

tct
Ser

gat
Asp

cta
Leu

gcc
Ala
420

Lys

att
Ile

aaa
Lys

tat
Tyr

tcg
ser
405

gat
Asp

Ala

gtt
val

aat
Asn

aaa
Lys
390

att
Ile

&

Ala

tct
Ser

att
Ile
375

cat
His

ttt
Phe

att
Ile

Streptococcus uberis

168

?et Lys Lys Leu

Ile

Ile

Ala

Asp

65

Phe

Gln

Glu

GIn

Pro

145

Leu

Ser

His

Ile

50

Glin

Ile

Leu

Asp

Lys

Ile

Ser

val

Gln

35

Pro

Ser

Ile

Ala

Glu

115

Asp

Asn

Gln

Ile

20

Leu

Lys

Leu

Asn

Asn

100

Thr

Phe

ser

Thr

Leu

ser

Ser

Asn

Thr

Asn

85

Gly

Thr

Thr

Asp

Gln
165

Ala

Thr

Gln

Pro

Ile

70

Leu

Glin

Asn

Ile

Leu

150

His

cys

Glu

Asn

Asn

55

Pro

Leu

Phe

Gln

Tyr

Lys

Gly

PCT_Sequence_listing (3)

Ala

tat
Tyr
360

gct
Ala

gat
Asp

agt
Ser

tat
Tyr

Met

Lys

val

40

val

sSer

Leu

Ile

Thr

120

Glu

Pro

Asn

Asn
345

tta
Leu

gta
val

gtt
val

gag
Glu

tct
Ser
425

Leu

Ser

25

Leu

Tyr

Gly

Asn

Leu

105

Asn

Glu

Tyr

Phe

val

aca
Thr

cca
Pro

gca
Ala

aac
Asn
410

ata
Ile

Met

10

Ile

Thr

Asp

val

Gln

90

Ala

Leu

Pro

Ser

Tyr
170

Met

aat
Asn

gta
val

ata
Ile
395

gca
Ala

ttg
Leu

val

Ser

Ser

Glu

Leu

75

Asn

Asn

Asn

Leu

Glu

act
Thr

gct
Ala
380

gtt
val

tcc
Ser

aaa
Lys

Phe

Phe

ser

Leu

60

Lys

Asn

Lys

Ser

val

140

val

Ile
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Ser

gat
Asp
365

cat
H1s

tat
TYyr

tat
Tyr

Phe

Pro

Thr

45

Gln

Pro

Leu

Lys

Lys

His

Glu

Ile
350

Tttt
Phe

aaa
Lys

agt
ser

gat
Asp

Leu

Ser

30

Tyr

Thr

Asn

Pro

Phe

110

Leu

Gly

val

Asn

Tyr

gac
Asp

att
Ile

gac
Asp

gat
Asp
415

Ser

15

Thr

Phe

Tyr

Asp

Ile

95

Ile

Trp

val

Thr

Tyr

aat
Asn

&ty

tcg
ser
400

att
Ile

Pro
Thr
Asn
Ser
Asp
80

Phe
Tyr
Leu
Leu
Lys

160

Gly

1104
1152
1200
} 1248

1284



Trp

val

Phe

Lys

Gly

Asp

Asn

305

Thr

Met

Gln

Gln

Asp

385

Pro

Thr

val
GlIn
val
210
Leu
GlIn
Tyr
ser
Asp
2

Ile
Gln
Leu
Ash
Arg
Ala

Phe

Ala

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

<220>
<221>
<222>

<400>

Ser

Glu

195

Lys

Met

Asn

Thr

Gly

Leu

Leu

Met

Ser

Gly

Ile

TYyr

Ile

Ile

169
651
DNA

Glu

180

Met

Gln

Tyr

Lys

Asp

260

Lys

Leu

Gly

Thr

Ser

340

Pro

Ser

Asp

Leu

Ala
420

Lys

Leu

Leu

Ser

Ile

245

Gln

Leu

Lys

Tyr

Ala

325

Lys

Ile

Lys

Tyr

ser

405

Asp

Tyr
Ser
Thr
Ala
230
Glu
val
Pro
Ala
Tyr
310
Ile
Ala
val
Asn
Lys
3

Ile

Gly

Leu

Gln

Thr

215

ser

Thr

Asn

Lys

val

295

Leu

ser

Ala

Ser

Ile

375

His

Phe

Ile

Streptococcus uberis

Ccbs

(1..(65D

169

PCT_Sequence_listing (3)
Ser Lys Ala Asp Asn Arg Met

Lys

200

Gln

Ile

Gly

His

Thr

280

Ala

Ala

Gly

Ala

Tyr

360

Ala

Asp

ser

Tyr

185

Tyr

Thr

Ala

Lys

Phe

265

Ser

Gln

Asnh

Ile

Asn

345

Leu

val

val

Glu

ser
425

Asn

Ser

Lys

Thr

250

Lys

Asp

His

Gln

Asn

330

val

Thr

Pro

Ala

Asn

410

Ile

Lys

Ala

Leu

235

ser

Gly

Asn

Ser

TYyr

315

Trp

Met

Asn

val

Ile

395

Ala

Leu

Glu

Gly

Ala

Leu

Asp

Glu

ASp

300

Asp

Asp

Glu

Thr

Ala

380

val

Ser

Lys
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Asn

205

Ile

Thr

Asn

Tyr

Asn

285

Asn

Arg

Met

Ser

365

His

Tyr

Tyr

190

Tyr

Asn

Leu

Gln

Asp

Tyr

val

Asp

Glu

Ile

350

Phe

Lys

Ser

Asp

val

Ser

Ala

Tyr

Thr

255

Pro

Thr

Ala

Phe

Glu

335

Tyr

Asp

Ile

Asp

Asp

Ile
Asp
Tyr
240
Leu
Ser
val
Thr
Ser
320
Arg
Tyr
Asn
Gly
Ser

400

Ile

\6X



atg
Met

ttg
Leu

aag
Lys

gtt
val

gtt
val
65

cct
Pro

caa
Gln

gct
Ala

tat
Tyr

gct
Ala
145

gct
Ala

tct
ser

gca
Ala

caa
Gln

att
Ile

sty

aaa
Lys

aaa
Lys
50

gaa
Glu

gat
Asp

cca
Pro

cag
Gln

tat
Tyr
130
gct
Ala

att
Ile

oty

act
Thr

aty
210

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

<400>

aga
Arg

Tttt
Phe

gta
val
35

aat
Asn

gca
Ala

act
Thr

aca
Thr

cct
Pro
115

caa
Gln

caa
Gln

att
Ile

gcc
Ala

gta
val
195

tta
Leu

170
216
PRT

aaa
Lys

gca
Ala
20

gat
Asp

gta
val

tca
ser

tca
Ser

ccg
Pro
100

agt
Ser

tca
Ser

atg
Met

gct
Ala

tct
Ser
180

caa
Gln

tca
Ser

gaa
Glu

gt
va

aca
Thr

aca
Thr

aca
Thr

gt
va
85

aca
Thr

gtt
val

aat
Asn

gct
Ala

cgc
Arg
165

ggt
Gly

gat
Asp

gct
Ala

aat
Asn

gca
Ala

gaa
Glu

aaa
Lys

gaa
Glu
70

gct
Ala

cct
Pro

ccCa
Pro

&ty

gca
Ala
150

gaa
Glu

ttg
Leu

caa
Gln

tgg
Trp

Tttt
Phe

ttg
Leu

tca
Ser

tca
ser
55

caa
Gln

act
Thr

tca
ser

aca
Thr

aat
Asn
135

gca
Ala

tca
Ser

ttt
Phe

atc
Ile

&y
215

Streptococcus uberis

170

ﬁet Ile Arg Lys g]u Asn Phe

Leu Gly Phe éga val Ala Leu

Lys Lys §§1 Asp Thr Glu Ser

PCT_Sequence_listing (3)
aaa aaa cgt tat

Lys

tta
Leu

tat
Tyr
40

caa
Gln

agt
Ser

caa
Glin

act
Thr

act
Thr
120

act
Thr

aca
Thr

dac
Asn

caa
Gln

aat
Asn
200

tat
Tyr

Lys

Leu

Tyr‘
40

Lys

gct
Ala
25

gct
Ala

tca
ser

tct
Ser

tca
Ser

gag
Glu
105

caa
Gln

gcc
Ala

&y
&ty

aca
Thr
185
tct
Ser

taa

Lys

Arg
10

ctt
Leu

ddad
Lys

aca
Thr

tca
Ser

gta
val
90

gtt
val

tat
Tyr

3ty

gtt
val

aac
Asn
170

atg
Met

gct
Ala

gtt
val

adad
Lys

tca
ser

agt
Ser
75

cct
Pro

gca
Ala

gct
Ala

gct
Ala

cct
Pro
155

cca
Pro

CCa
Pro

att
Ile

att agc ttt
Tyr Ile Ser Phe

ttt
Phe

tca
Ser

tct
ser
60

caa
Gln

gta
val

caa
Gln

gca
Ala

att
Ile
140

caa
Gln

tat
Tyr

Ty

tca
Ser

Arg Tyr Ile
10

Ala Leu val Phe

25

Ala Lys Lys Ser
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gct
Ala

gaa
Glu
45

tca
ser

gaa
Glu

gaa
Glu

cag
Gln

act
Thr
125

&y

tca
Ser

gta
val

tgg
Trp

gca
Ala
205

Ser

Ala

ttt
Phe
30

tct
Ser

act
Thr

caa
Gln

cag
Gln

gtt
val
110

cca
Pro

agt
Ser

act
Thr

agt
ser

o
190

tat
Tyr

Phe

&1y
15

tca
ser

aaa
Lys

caa
GIn

gct
Ala

gtt
val
95

gta
val

gta
val

cag
Gln

tgg
Trp

aat
Asn
175

tca
ser

aat
Asn

Gly
15

att
Ile

agt
Ser

gtt
val

dda
Lys

aca
Thr
80

gct
Ala

cca
Pro

act
Thr

gct
Ala

gaa
Glu
160

gca
Ala

act
Thr

gca
Ala

Ile

Phe Ser Ser

30

Glu Ser Lys val
45

48

96
144
192
240
288
336
384
432
480
528
576
624

651



@

val

val

65

Pro

Gln

Ala

Tyr

Ala

145

Ala

Ser

Ala

Gln

Asp

Pro

Gln

Tyr

130

Ala

Ile

Gly

Thr

Gly

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

<220>
<221>
<222>

<400>

atg
Met
1

ttt
Phe

dac
Asn

cta
Leu

atc
Ile
65

aaa
Lys

ttt
Phe

tct
Ser

tca
ser
50

agt
ser

Asn

Ala

Thr

Thr

Pro

115

Gin

Gln

Ile

Ala

val

195

Leu

171
954
DNA

val

ser

Ser

Pro

100

Ser

ser

Met

Ala

ser

180

Gln

ser

Thr

Thr

val

85

Thr

val

Asn

Ala

Asp

Ala

Lys

Glu

70

Ala

Pro

Pro

Gly

Ala

150

Glu

Leu

Gln

Trp

Ser

55

Gln

Thr

Ser

Thr

Asn

135

Ala

Ser

Phe

Ile

Streptococcus uberis

CDS
..

171
tca
Ser

gct
Ala

gca
Ala
35

gat
Asp

gag
Glu

(954)

ttt
Phe

att
Ile
20

aac
Asn

gtt
val

tac
Tyr

Tttt
Phe

gtc
val

caa
GIn

cct
Pro

tcc
Ser

aat
Asn

ctc
Leu

gca
Ala

atc
Ile

tac
Tyr
70

agt
Ser

ttt
Phe

tac
Tyr

gat
Asp
55

oty

PCT_Sequence_listing (3)

GIn Ser Thr Ser Ser Ser Thr

Ser

Gln

Thr

Thr
120

Thr

Thr

Asn

GIn

Asn
200

Tyr

cgg
Arg

tta
Leu

agc
Ser
40

atc
Ile

gca
Ala

Ser

Ser

Glu
105

Gln

Ala

Gly

Gly

Thr
185

Ser

att
Ile

aca
Thr
25

CCa
Pro

aaa
Lys

caa
Gln

ser

val
90

val

Tyr

Gly

val

Asn
170

Met

Ala

tgg
Trp

10

gca
Ala

atc
Ile

tat
Tyr

gtc
val

ser
75

Pro

Ala

Ala

Ala

Pro
155

Pro

Pro

Ile

ctt
Leu

gct
Ala

gaa
Glu

gac
ASp

tat
Tyr
75

GIn

val

Gln

Ala

Ile
140

Gln

TYyr

Gly

Ser

gga
Gly

tca
Ser

acc
Thr

agc
ser
60

ttg
Leu

Pagina 143

Glu

Glu

GlIn

Thr
125

Gly

Ser

val

Trp

Ala
205

ctt
Leu

aat
Asn

tat
Tyr
45

gac
Asp

acc
Thr

Gln

Gln

val
110

Pro

Ser

Thr

Ser

Gly

Tyr

gtt
val

agt
ser
30

acc
Thr

aag
Lys

tca
ser

GIn

Ala

val
95

val

val

Gln

Trp

Asn
175

Ser

Asn

tcg
Ser
15

tat
Tyr

cac
H1s

tac
Tyr

acc
Thr

Lys

Thr
80

Ala

Pro

Thr

Ala

Glu
160

Ala

Thr

Ala

gt
va

cga
Arg

aac
Asn

ttt
Phe

aac
Asn
80

48

96

144

192

240



€gg
Arg

atc
Ile

ctt
Leu

gat
Asp

gtc
val
145

ctc
Leu

tct
Ser

gtt
val

tca
ser

acc
Thr
225

gtt
val

aaa
Lys

gat
Asp

aaa
Lys

gaa
Glu
305

gtt
val

gtc
val

aaa
Lys

aaa
Lys
130

gta
val

tca
ser

aag
Lys

daaa
Lys

gca
Ala
210

tta
Leu

tca
Ser

ctt
Leu

acc
Thr
gat
AS

290
cct
Pro

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

<400>

aaa
Lys

gca
Ala

gtc
val
115

atg
Met

sty

atg
Met

att
Ile

tta
Leu
195

gat
ASp

tcg
Ser

atg
Met

gga
Gly

att
Ile
275

acg

p Thr

tct
Ser

172
318
PRT

ctg
Leu

gac
Asp
100
aat
Asn

acc
Thr

agt
Ser

gac
Asp
gat
As

180
aat
Asn

oty

gtt
val

gta
val
aaa
Lys
260
aat
Asn

gaa
Glu

tcc
ser

gat
Asp
85

tta
Leu

aac
Asn

atc
Ile

gtc
val

aca
Thr
165

ttg

p Leu

gca
Ala

acg
Thr

tca
Ser

gga
&ty
245
gaa

Glu

gaa
Glu

aaa
Lys

gt
va

tcc
ser

aca
Thr

cta
Leu

acc
Thr

gat
Asp
150

ggc
Gly

att
Ile

gac
Asp

gtt
val

gtc
val
230

acc
Thr

aca
Thr

gt
va

acg
Thr

ccg
Pro
310

gag
Glu

gat
Asp

cct
Pro

atc
Ile
135

cca
Pro

att
Ile

gat
Asp

tac
Tyr

tta
Leu
215

ada
Lys

atg
Met

gct
Ala

gta
val

gtt
val
295

gtt
val

Streptococcus uberis

172

%et Lys Ser Phe Phe Asn Ser

5

Phe Phe Ala ITe val Leu Phe

PCT_Sequence_listing (3)

gtt
val

agc
ser

tct
ser
120

Ty

dda
Lys

gac
Asp

cat
His
cga
Arg
200
gcc

Ala

daad
Lys

gat
Asp

gtc
val

gcg
Ala
280
agc
Ser

cag
Gln

Arg

Leu

daac
Asn

aag
Lys
105

ety

aag
Lys

caa
Gln

aaa
Lys

gtc
val
185

3ty

agc
Ser

atc
Ile

gaa
Glu

att
Ile
265

gaa
Glu

ctc
Leu

ttg
Leu

Ile

Thr
25

act
Thr
90

cct
Pro

gt
va

aaa
Lys

gt
Va

gtt
val
170

gtt
val

gaa
Glu

tcc
Ser

acc
Thr

agc
ser
250

tca
ser

gtc
val

cat
Hi1s

aca
Thr

Trp
10

gat
Asp

oty

gca
Ala

gca
Ala

gca
Ala
155
gaa
Glu

gcc
Ala

gt
va

att
Ile

aag
Lys
235

ttg
Leu

sty

aat
Asn

tcg
ser

acc
Thr
315

Leu

acc
Thr

ddd
Lys

gcc
Ala

cgt
Arg
140

aca
Thr

gt
va

ddad
Lys

act
Thr

tca
ser
220

tct
Ser

cca
Pro

att
Ile

gat
Asp
300

ddd
Lys

Gly

Ala Ala Ser

Pagina 144

cgt
Arg

gca
Ala

dda
Lys
125

aag
Lys

&y

acc
Thr

cta
Leu

ctt
Leu
205

cca
Pro

gtt
val

gat
AsSp
aga
Arg

agt
Ser
285
att
Ile

aag
Lys

Leu

Asn

aat
Asn

act
Thr
110

gt
va

acc
Thr

tat
Tyr

agt
ser

cct
Pro
190

caa
Gln

gcc
Ala

cCa
Pro

att
Ile

gaa
Glu
270

&

gta
val

aaa
Lys

ttt
Phe
95

gtt
val

acc
Thr

Tttt
Phe

gaa
Glu

gac
Asp
175

gac
Asp

gca
Ala

dda
Lys

ata
Ile

cag
Gln
255

gtt
val

gt
va

tcc
Ser

aaa
Lys

cct
Pro

cca
Pro

aat
Asn

ttg
Leu
160

gag
Glu

gat
Asp

gtc
val

acg
Thr
aga
Arg
240
cca
Pro

ctg
Leu

act
Thr

att
Ile

val Ser val
15

Ser Tyr Arg
30

288

336

384

432

480

528

576

624

672

720

768

816

864

912

954

\ A0



Asn

Leu

Ile

65

Arg

Ile

Leu

Asp

val

145

Leu

Ser

val

Ser

Thr

225

val

Lys

Asp

Lys

Glu
305

Ser

Ser

50

Ser

val

val

Lys

Lys

Ala

35

Asp

Glu

Lys

Ala

val

115

Met

130 .

val

Ser

Lys

Lys

Ala

210

Leu

ser

Leu

Thr

Asp

290

Pro

<210>

Gly

Met

Ile

Leu

195

Asp

sSer

Met

Gly

Ile

275

Thr

Ser

173

Asn

val

Tyr

Leu

Asp

Asn

Thr

Ser

Asp

Asp

Ash

Gly

val

val

Lys

Asn

Glu

Ser

Gln

Pro

Ser

Asp

85

Leu

Asn

Ile

val

Thr

165

Leu

Ala

Thr

Ser

Glu

Lys

val

Ala

Ile

Tyr

ser

Thr

Leu

Thr

Ile

Asp

val

val

230

Thr

Thr

val

Thr

Pro
310

Tyr

Asp

55

Gly

Glu

Asp

Pro

Ile

135

Pro

Ile

Asp

Tyr

Leu

215

Lys

Met

Ala

val

val

295

val

PCT_Sequence_listing (3)

Ser Pro Ile Glu Thr Tyr Thr

40

Ile

Ala

val

ser

ser

120

Gly

Lys

Asp

His

Arg

Ala

Lys

Asp

val

Ala

280

Ser

Gln

Lys

Gln

Asn

Lys

Gln

Lys

val

185

Gly

Ser

Ile

Glu

Ile

265

Glu

Leu

Leu

Tyr

val

Thr

90

Pro

val

Lys

val

val

170

val

Glu

Ser

Thr

ser

250

Ser

val

His

Thr

Asp

Tyr

75

Asp

Gly

Ala

Ala

Ala

155

Glu

Ala

val

Ile

Leu

Gly

Asn

ser

Thr
315

ser

60

Leu

Thr

Lys

Ala

Arg

Thr

val

Lys

Thr

Ser

220

Ser

Ala

Pro

Ile

300

Lys

Pagina 145

45

Asp

Thr

Arg

Ala

Lys

125

Lys

Gly

Thr

Leu

Leu

205

Pro

val

Asp

Arg

Ser

285

Ile

Lys

Lys

Ser

Asn

Thr

110

val

Thr

Tyr

Ser

Pro

190

Gln

Ala

Pro

Ile

Glu

270

Gly

val

Lys

His

Tyr

Thr

Phe

95

val

Thr

Phe

Glu

Asp

Asp

Ala

Lys

Ile

Gln

255

val

val

ser

Asn

Phe

Asn

80

Lys

Pro

Pro

Asn

Leu

160

Glu

Asp

val

Thr

Arg

Pro

Leu

Thr

Ile



<211>
<212>
<213>

<220>
<221>
<222>

<400>

atg
Met

aca
Thr

atc
Ile

aat
Asn

cca
Pro
65

daa
Lys

ada
Lys

gct
Ala

att
Ile

tta
Leu
145

tcg
ser

aat
Asn

agc
Ser

ccc
Pro

cct
Pro
225

cca
Pro

aag
Lys

tta
Leu

&ty

atg
Met
50

agt
ser

aaa
Lys

aaa
Lys

gaa
Glu

gat
Asp
130

ety

tca
Ser

gca
Ala

tat
Tyr

gca
Ala
210

cca
Pro

723
DNA

Streptococcus uberis

CDS

(1..(723)

173
cca tca
Pro Ser

att ctt
Ile Leu
20

aac gcc
Asn Ala
35

tta agc
Leu Ser

ctt gaa
Leu Glu

act gat
Thr Asp

gct tte
Ala Phe
100

aaa aat
Lys Asn
115

aaa att
Lys Ile

gca att
Ala Ile

gaa gct
Glu Ala

gaa caa
Glu GIn
180

gtt cct
val Pro
195

aca cca
Thr Pro

act gtt
Thr val

aat
Asn

gca
Ala

tta
Leu

aag
Lys

gca
Ala

act
Thr
85

tcc
Ser

cct
Pro

gga
Gly

gtc
val

gca
Ala
165

gca
Ala

caa
GlIn

agt
Ser

cct
Pro

acg
Thr

&

aca
Thr

gcc
Ala

att
Ile
70

aag
Lys

att
Ile

agt
ser

aat
Asn

att
Ile
150

agt
ser

acc
Thr

gcc
Ala

act
Thr

gcg
Ala
230

gaa
Glu

agt
Ser

caa
Gln

att
Ile
55

gaa
Glu

tta
Leu

gaa
Glu

ctt
Leu

ctc
Leu
135

tca
Ser

gac
Asp

att
Ile

ccc
Pro

cct
Pro
215

aca
Thr

PCT_Sequence_listing (3)

aaa
Lys

Tttt
Phe

aaa
Lys
40

gac
Asp

aaa
Lys

cgt
Arg

aag
Lys

gaa
Glu
120

acc
Thr

gat
Asp

acg
Thr

tat
Tyr

gct
Ala
200

gcg
Ala

gat
Asp

cta
Leu

tat
Tyr
25

gaa
Glu

gcc
Ala

gct
Ala

Ctc
Leu

gaa
Glu
105

acc
Thr

aaa
Lys

caa
Gln

act
Thr

gaa
Glu
185

caa
Gln

cca
Pro

acc
Thr

ttt
Phe
10

tta
Leu

aca
Thr

cta
Leu

gag
Glu

caa
Gln
90

gcc
Ala

ddd
Lys

aaa
Lys

gca
Ala

ata
Ile
170

agt
ser

agt
ser

agc
Ser

CCa
Pro

ctc
Leu

ttc
Phe

caa
Gln

gaa
Glu

aaa
Lys
75

gag
Glu

att
Ile

gac
Asp

aat
Asn

cct
Pro
155

agt
ser

ccg
Pro

gtt
val

cct
Pro

agt
Ser
235

att
Ile

Tttt
Phe

aca
Thr

aaa
Lys
60

gcc
Ala

cga
Arg

aaa
Lys

aaa
Lys

gag
Glu
140

gaa
Glu

gat
Asp

gtt
val

sty

gag
Glu
220

gaa
Glu

Pagina 146

ttg
Leu

gca
Ala

gtt
val
45

gct
Ala

att
Ile

cta
Leu

gca
Ala

gct
Ala
125

ctc
Leu

tca
ser

gca
Ala

gca
Ala

gaa
Glu
205

gct
Ala

tca
Ser

agt
ser

aga
Arg
30

caa
Gln

gag
Glu

aat
Asn

aat
Asn

ctt
Leu
110

aaa
Lys

tta
Leu

agc
Ser

aac
Asn

cca
Pro
190

cct
Pro

CcCa
Pro

acc
Thr

ctt
Leu
15

aac
Asn

aaa
Lys

aaa
Lys

cag
GIn

caa
GlIn
95

gag
Glu

gaa
Glu

aat
Asn

tcc
Ser

aca
Thr
175

gct
Ala

gtc
val

agt
Ser

cct
Pro

tta
Leu

cat
His

agt
Ser

aat
Asn

ttg
Leu
80

cta
Leu

gag
Glu

gcc
Ala

cga
Arg

aca
Thr
160

sty

gaa
Glu

caa
Gln

act
Thr

aat
Asn
240

48

96

144

192

240

288

336
384
432
480
1528
576

624

672
720

723



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

<400>

174
241
PRT

Streptococcus uberis

174

Met Lys Pro Ser Asn

1

Thr Leu

Ile Gly

Ash Met
50

Pro Ser
65

Lys Lys

Lys Lys

Ala Glu

ITe Asp

Leu Gly
145

Ser Ser

Asn Ala

ser Tyr

Pro Ala
210

Pro Pro
225

Pro

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

Ile

Asn

35

Leu

Leu

Thr

Ala

Lys

Ala

Glu

Glu

val

195

Thr

Thr

175
1554
DNA

Leu

20

Ala

Ser

Glu

Asp

Phe

100

Asn

Ile

Ile

Ala

Gln

180

Pro

Pro

val

5

Ala
Leu
Lys
Ala
Thr
85

Ser
Pro
Gly
val
Ala
165
Ala
GlIn

Ser

Pro

Thr

Gly

Thr

Ala

Ile

70

Lys

Ile

Ser

Asn

Ile

150

ser

Thr

Ala

Thr

Ala
230

Glu

Ser

GIn

Ile

55

Glu

Leu

Glu

Leu

Leu

135

Ser

Asp

Ile

Pro

Pro

215

Thr

Streptococcus uberis

PCT_Sequence_listing (3)

Lys

Phe

Lys

Asp

Lys

Arg

Lys

Glu

120

Thr

Asp

Thr

Tyr

Ala

200

Ala

Asp

Leu

Tyr

25

Glu

Ala

Ala

Leu

Glu

105

Thr

Lys

Gln

Thr

Glu

185

Gln

Pro

Thr

Phe

10

Leu

Thr

Leu

Glu

Glin

90

Ala

Lys

Lys

Ala

Ile

170

Ser

ser

Ser

Pro

Leu

Phe

Gln

Glu

Lys

Glu

Ile

Asp

Asn

Pro

155

Ser

Pro

val

Pro

ser
235

Ile

Phe

Thr

Arg

Lys

Lys

Glu

140

Glu

Asp

val

Gly

Glu

220

Glu

Pagina 147

Leu

Ala

val

45

Ala

Ile

Leu

Ala

Ala

125

Leu

Ser

Ala

Ala

Glu

205

Ala

Ser

Ser

Arg

30

Gln

Glu

Asn

Asn

Leu

110

Lys

Leu

ser

Asn

Pro

190

Pro

Pro

Thr

Leu

15

Asn

Lys

Lys

GlIn

Gln

95

Glu

Glu

Asn

Ser

Thr

175

Ala

val

Ser

Pro

Leu

His

Ser

Asn

Leu

80

Leu

Glu

Ala

Arg

Thr

160

Gly

Glu

Gln

Thr

Asn
240

14



<220>
<221>
<222>

<400>

atg
Met
1

3ty

ctc
Leu

gt
va

gag
Glu
65

gat
Asp

cca

Pro

&ty

cat
H1s

cat
His
145

tat
Tyr

aaa
Lys

att
Ile

tct
Ser

atg
Met
225

gca
Ala

gtt
val

aag
Lys

&

aaa
Lys

gta
val
50

CCa
Pro

tcg
Ser

gaa
Glu

act
Thr

gaa
Glu
130

gaa
Glu

cgc
Arg

tat
Tyr

gaa
Glu

gct
Ala
210

gca
Ala

gag
Glu

ddad
Lys

CDS
..

175

aaa
Lys

caa
Gln

gt
va
35
ggt

cat
His

caa
Gln

gt
va

31y
115

gga
Gly

gaa
Glu

agt
ser

cca
Pro
dda
Lys
195
aaa

Lys

ttg
Leu

agt
ser

aaa
Lys

(1554)

aaa
Lys

ctc
Leu
20

gta
val

aaa
Lys

gac
AsSp

gcc
Ala

aaa
Lys
100

gac
Asp

gaa
Glu

cat
His

att
Ile

gaa
Glu
180

ttg
Leu

cag
Gln

gat
Asp

gaa
Glu

tat
Tyr
260

aca
Thr
5

tat
Tyr

acc
Thr

gag
Glu

ttt
Phe

ttt
Phe
85

aaa
Lys

atg
Met

gat
Asp

agt
ser

tct
Ser
165

dda
Lys

aaa
Lys

aag
Lys

tat
Tyr

cca
Pro
245

gat
Asp

ctt
Leu

caa
Gln

act
Thr

oty

gaa
Glu
70

att
Ile

gct
Ala

tta
Leu

gat
Asp

cat
His
150
gtc
val

gca
Ala

aag
Lys

agt
Ser
ggc
230

tca
Ser

att
Ile

gtc
val

gcc
Ala

ttt
Phe

gat
Asp
55

ccc
Pro

tat
Tyr

att
Ile

tta
Leu

cat
H1s
135

adad
Lys

gtt
val

gaa
Glu

ctt
Leu

ttt
Phe
215

ttg
Leu

gct
Ala

aac
Asnh

PCT_Sequence_listing (3)

atg
Met

aaa
Lys

tat
Tyr
40

gtt
val

tca
ser

atg
Met

aag
Lys

gca
Ala
120

cat
H1s

Tttt
Phe

gaa
Glu

aag
Lys

gat
Asp
200

gt
va

aat
Asn

aag
Lys

tat
Tyr

atg
Met

gca
Ala
25

cct
Pro

tcc
Ser

aca
Thr

gat
Asp

tcg
ser
105

gct
Ala

cat
H1S

gat
ASp

cat
His

ttt
Phe
185

tcg
ser

acg
Thr

cag
GlIn

cgt
Arg

atc
Ile
265

oty
10

gtt
val

gtt
val

atg
Met

ddad
Lys

gac
ASp
90

aaa
Lys

ty

gat
Asp

CCa
Pro

ata
Ile
170

aat
Asn

gaa
Glu

caa
Gln

gtt
val

att
Ile
250

tat
Tyr

ttg
Leu

tta
Leu

tat
Tyr

ctg
Leu

gac
Asp
75

adc
Asn

adad
Lys

acg
Thr

I

cat
His
155

cgt
Arg

gcc
Ala

tat
Tyr

cac
H1s

gct
Ala
235

gct
Ala

ttt
Phe

gca
Ala

gca
Ala

gaa
Glu

atg
Met
60

att
Ile

atg
Met

gta
val

gaa
Glu

gaa
Glu
140

att
val

gat
Asp

aac
Asn

aca
Thr

acg
Ala
220

att
Ile

gaa
Glu

gaa
Glu
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oty

gac
Asp

ttt
Phe
45

aag
Lys

ada
Lys

gaa
Glu

gcc
Ala

gaa
Glu
125

gac
Asp

tgg
Trp

tca
Ser

gct
Ala

gaa
Glu
205

gca
Ala

aat
Asn

ttg
Leu

gaa
Glu

cta
Leu

caa
GIn
30

aca
Thr

gct
Ala

aaa
Lys

act
Thr

tat
Tyr
110

oty

daa
Lys

tta
Leu

ctt
Leu

caa
Gln
190

act
Thr

ttt
Phe

oty

tct
Ser

aat
Asn
270

gta
val
15

gaa
Glu

aaa
Lys

Ty

ata
Ile

tgg
Trp
95

att
Ile

cac
His

cat
H1s

tct
Ser

tct
ser
175

gcc
Ala

tta
Leu

3ty

atc
Ile

aaa
Lys
255

gct
Ala

gca
Ala

daaad
Lys

&

act
Thr

caa
Gln
80

att
Ile

gaa
Glu

gat
Asp

ggt
Gly

cca
Pro
160

ddad
Lys

tat
Tyr

tca
Ser

tat
Tyr

tca
ser
240

tat
Tyr

tca
Ser

48

96

“ 144
1‘192
1240
288

336

384
432
480
528
5{76
6?4
672
720
768

816

A



aat
Ash

gtt
val

gaa
Glu
305

aca
Thr

aaa
Lys

aaa
Lys

caa
Gln

aaa
Lys
385
tat
Tyr

atc
Ile

tca
Ser

tat
Tyr

caa
Gln
465

att
Ile

cat
H1s

caa
Gln

aaa
Lys

tta
Leu
290

gat
Asp

acc
Thr

tct
Ser

tta
Leu
gat
As

370
ggt
&ty

dad
Lys

acc
Thr

ggc
Gly

atg
Met
450

ttt
Phe

tat
Tyr

tag
Trp

gaa
Glu

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

<400>

gta
val
275

agc
Ser

tac
Tyr

gaa
Glu

gtt
val

agc
Ser
355

p &y

gaa
Glu

aca
Thr

ttt
Phe

aag
LysS
435
ttt
Phe

agt
Ser

tgg
Trp

cca
Pro

atg
Met
515

176
518
PRT

gct
Ala

cct
Pro

ttc
Phe

cgc
Arg

tat
Tyr
340

gat
Asp

acc
Thr

aaa
Lys

gat
Asp

gaa
Glu
420

aada
Lys

gaa
Glu

gat
Asp

&y

act
Thr
500

aat
Asn

aag
Lys

ctt
Leu

tct
ser

gaa
Glu
325

aat
Asn

tgg
Trp

ctt
Leu

tct
Ser

gtc
val
405

aga
Arg

atc
Ile

act
Thr

cat
H1sS

gat
Asp
485

tac
TYyr

gct
Ala

act
Thr

gaa
Glu

gtc
val
310

&

&ty

tct
Ser

gat
Asp

gcg
Ala
390

aac
Asn

aat
Asn

tta
Leu

aag
Lys

ey
470

caa
Gin

tat
Tyr

cat
His

ctt
Leu

ggt
Sty
295
atg
Met

aag
Lys

tat
Tyr

oty

cag
Gln
375

aaad
Lys

aag
Lys

a1y

aca
Thr

gat
Asp
455

att
Ile

oty

ggt
Gly

Streptococcus uberis

176

PCT_Sequence_listing (3)

gca
Ala
280

ttg
Leu

cgt
Arg

gaa
Glu

ttc
Phe

gat
Asp
360
gtt

val

gaa
Glu

att
Ile

gac
Asp

tat
Tyr
440

aad
Lys

gct
Ala

cat
His

tct
Ser

aat
Asn

acc
Thr

gat
Asp

att
Ile

daaad
Lys
345

tgg
Trp

atg
Met

ttc
Phe

caa
Gln

aag
Lys
425

gaa
Glu

gat
Asp

cccC
Pro

gat
Asp

gat
Asp
505

gaa
Glu

caa
GlIn

aat
Asn

gac
Asp
330

gat
Asp

cag
Gln

gat
Asp

ddd
Lys

att
Ile
410

aaa
Lys

aaa

Lys

gcg
Ala

gaa
Glu

gcc
Ala
490

tta
Leu

gca
Ala

ddad
Lys

tta
Leu
315

CcCa
Pro

tct
ser

tcc
ser

tac
Tyr

gac
Asp
395

gat
Asp

acc
Thr

oty

ggc
Gly

aad
Lys
475

att
Ile

agt
Ser

&

gaa
Glu
300

aaa
Lys

gaa
Glu

gaa
Glu

gta
val

aaa
Lys
380

tat
Tyr

ggc
Gly

ttt
Phe

aac
Asn

gaa
Glu
460

gca
Ala

gct
Ala

&

gtc aaa
val Lys
285

atg gat
Met Asp

gce ctt
Ala Leu

gaa gat
Glu Asp

gtc aaa
val Lys
350

tat cca
Tyr Pro
365

gct aaa
Ala Lys

tac gaa
Tyr Glu

aaa aag
Lys Lys

act tat
Thr Tyr
430

cgt g?t
Arg Gly
445

ttc aaa
Phe Lys

gga cat
Gly His

tca aaa
ser Lys

cgt gaa
Arg Glu
510

gct
Ala

aag
Lys

cag
Gln

gca
Ala
335

gac
Asp

tac
Tyr

aag
Lys

aca
Thr

ada
Lys
415

cag
Gln

gtc
val

tac
Tyr

ttc
Phe

tgg
Trp

495

att
Ile

gtt
val

oty

ttg
Leu
320

agt
ser

cgt
Arg

tta
Leu

tct
Ser

&y
400

acc
Thr

tac
TYyr

cgt
Arg

att
Ile

cac
H1s
480
gat
Asp

gcc
Ala

Tet Lys Lys Lys Ehr Leu val Met Met Gly Leu Ala Gly Leu val Ala
10
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15

864

912

960
1008
1056
1104
1152
1zoof
1248
1296,
1344
1392
1440
1488
1536

1554



Gly

Leu

val

Glu

65

Asp

Pro

Gly

His

His

145

Tyr

Lys

Ile

Ser

Met

225

Ala

val

Asn

val

Glu
305

Gly

Lys

val

50

Pro

Ser

Glu

Thr

Glu

130

Glu

Arg

Tyr

Glu

Ala

210

Ala

Glu

Lys

Lys

Leu

290

Asp

GlIn

val

35

Gly

His

GlIn

val

Gly

Glu

Ser

Pro

Lys

195

Lys

Leu

Ser

Lys

val

275

Ser

Tyr

Leu

20

val

Lys

Asp

Ala

Lys

Asp

Glu

His

Ile

Glu

180

Leu

Gln

Asp

Glu

Tyr

Ala

Pro

Phe

Tyr

Thr

Glu

Phe

Phe

85

Lys

Met

Asp

ser

Ser

165

Lys

Lys

Lys

Tyr

Pro

245

Asp

Lys

Leu

Ser

Gln

Thr

Gly

Glu

70

Ile

Ala

Leu

ASp

His

150

val

Ala

Lys

Ser

Ile

Thr

Glu

val
310

Ala

Phe

Asp

55

Pro

Tyr

Ile

Leu

His

135

Lys

val

Glu

Leu

Phe

215

Leu

Ala

Asn

Leu

Gly

Met

PCT_Sequence_listing (3)

Lys

Tyr

40

val

Ser

Met

Lys

Ala

120

His

Phe

Glu

Lys

Asp

200

val

Asn

Lys

Tyr

Ala

280

Leu

Arg

Ala val Leu Ala Asp Gln

25

Pro

Ser

Thr

Asp

Ser

105

Ala

His

Asp

His

Phe

185

Ser

Thr

Gln

Arg

Ile

265

Asn

Thr

Asp

val

Met

Lys

Asp

90

Lys

Gly

Asp

Pro

Ile

170

Asn

Glu

Gln

val

Ile

250

Tyr

Glu

GlIn

Asn

Tyr

Leu

Asp

75

Asn

Lys

Thr

Gly

His

155

Arg

Ala

Tyr

His

Ala

235

Ala

Phe

Ala

Lys

Leu
315

Glu

Met

60

Ile

Met

val

Glu

Glu

140

val

Asp

Asn

Thr

Ala

220

Ile

Glu

Glu

Gly

Glu

300

Lys

Pagina 150

Phe

45

Lys

Lys

Glu

Ala

Glu

125

Asp

Trp

Ser

Ala

Glu

205

Ala

Asn

Leu

Glu

val

285

Met

30

Thr

Ala

Lys

Thr

Tyr

110

Gly

Lys

Leu

Leu

Gln

190

Thr

Phe

Gly

ser

Asn

270

Lys

Asp

Leu

Glu

Lys

Gly

Ile

Trp

95

Ile

His

His

Ser

ser

175

Ala

Leu

Gly

Ile

255

Ala

Ala

Lys

Gln

Lys

Gly

Thr

Gln

80

Ile

Glu

Asp

Gly

Pro

160

Lys

Tyr

Ser

Tyr

Ser

240

Tyr

Ser

val

Gly

Leu
320

o\



Thr Thr

Lys Ser

Lys Leu

Gln Asp
370

Lys Gly

Tyr Lys

ITe Thr

Ser Gly

Tyr Met
450

GIn Phe
465

Ile Tyr

His Trp

Gln Glu

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

<220>
<221>
<222>

<400>
atg gca
Tet Ala

tca ctt
Ser Leu

gat cct
Asp Pro

Glu

val

Ser

355

Gly

Glu

Thr

Phe

Ser

Trp

Pro

Met
515

177
603
DNA

Arg

TYr

340

Asp

Thr

Lys

Asp

Glu

420

Lys

Glu

Asp

Gly

Thr

500

Asn

Glu

325

Asn

Trp

Leu

Ser

val

405

Arg

Ile

Thr

His

485

Tyr

Ala

Gly

Gly

Ser

Asp

Ala

390

Asn

Asn

Leu

Lys

Gly

Gln

Tyr

His

Lys

Tyr

Gly

Gln

375

Lys

Lys

Gly

Thr

Gly

Gly

Streptococcus uberis

CDS

(1) ..(603)

177
aac
Asn

gct
Ala

gag
Glu

tac
Tyr

acc
Thr
20

tca
Ser

ada
Lys
5

ttt
Phe

tcc
Ser

dda
Lys

tca
Ser

tca
ser

ata
Ile

gca
Ala

tca
ser

PCT_Sequence_listing (3)

Glu Ile Asp Pro Glu Glu Asp

Phe

Asp

360

val

Glu

Ile

Asp

Tyr

440

Lys

Ala

His

Ser

aca
Thr

act
Thr

gtc
val

Lys
345

Trp

Met

Phe

Gln

Lys

425

Glu

Asp

Pro

Asp

Asp
505

tct
Ser

caa
Gln
25

aat
Asn

330

Asp

Gln

Asp

Lys

Ile
410

Lys

Lys

Ala

Glu

Ala
490

Leu

tta
Leu
10

tat
Tyr

att
Ile

Ser

Ser

Tyr

Asp

395

Asp

Thr

Gly

Gly

Ser

tca
Ser

tct
Ser

aaa
Lys

Glu

val

Lys

Tyr

Gly

Phe

Asn

Glu

460

Ala

Ala

Gly

ctt
Leu

ada
Lys

acc
Thr

Pagina 151

val

Tyr

365

Ala

Tyr

Lys

Thr

Gly

ser

Arg

ttg
Leu

gtc
val

att
Ile

Lys

Glu

Lys

Tyr
430

Gly

Lys

His

Lys

Glu
510

acc
Thr

tat
Tyr
30

gat
Asp

Ala
335
Asp
Tyr

Lys

Thr

val
Tyr
Phe
Trp

Ile

ctt
Leu
15

gca
Ala

&ty

ser

Arg

Leu

sSer

Gly

Thr

Tyr

Arg

Ile

His

480

Asp

Ala

tta
Leu

caa
Gln

cag
Gln

48

96

144



tta
Leu

agt
ser
65

gct
Ala

gaa
Glu

aat
Asn

cct
Pro

ttg
Leu
145

gct
Ala

att
Ile

atg
Met

gct
Ala
50

att
Ile

gaa
Glu

act
Thr

act
Thr

tct
Ser
130

caa
Gln

caa
Gln

tat
Tyr

caa
Gln

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

<400>

Met Ala Asn Tyr-
1

ser

Asp

Leu

Ser

65

Ala

Glu

Leu

Pro

Ala

50

Ile

Glu

Thr

35
att
Ile

caa
Gln

ata
Ile

cta
Leu

aaa
Lys
115
gaa

Glu

aaa
Lys

tac
Tyr

gaa
Glu

aca
Thr
195

178
200
PRT

gct
Ala

atg
Met

gct
Ala

tta
Leu
100

gaa
Glu

aaa
Lys

aaa
Lys

adc
Asn

aadd
Lys
180

3ty

gac
Asp

agt
ser

att
Ile
85

gaa
Glu

gaa
Glu

gag
Glu

tta
Leu

gca
Ala
165

cac
His

atg
Met

ddd
Lys

ata
Ile
70

aca
Thr

aag
Lys

gca
Ala

cta
Leu

aaa
Lys
150

adad
Lys

Ty

gaa
Glu

gag
Glu
55

gaa
Glu

aca
Thr

ttt
Phe

ctc
Leu

tta
Leu
135

gaa
Glu

ctg
Leu

att
Ile

gca
Ala

Streptococcus uberis

178

Ala

Glu

35

Ile

Gln

Ile

Leu

Thr

20

ser

Ala

Met

Ala

Leu

Lys
5

Phe
Ser
Asp
Ser
Ile

85

Glu

Lys

Ser

ser

Lys

Ile

70

Thr

Lys

Ile

Ala

Ser

Glu

55

Glu

Thr

Phe

40
gca
Ala

aad
Lys

gaa
Glu

tat
Tyr

aat
Asn
120

aag
Lys

aat
Asn

gct
Ala

acc
Thr

gat
Asp
200

Thr

Thr

val

40

Ala

Lys

Glu

Tyr

gag
Glu

att
Ile

att
Ile

cag
Gln
105

tta
Leu

gac
Asp

gac
Asp

atc
Ile

aaa
Lys
185

taa

ser

Gln

25

Asn

Glu

Ile

Ile

Gln

CCd
Pro

aag
Lys

caa
Gln
90

aaa
Lys

att
Ile

tac
Tyr

tta
Leu

cta
Leu
170

gat
Asp

Leu

10

Tyr

Ile

Pro

Lys

GIn
90

tta
Leu

gca
Ala
75

caa
GlIn

att
Ile

agt
Ser

Tttt
Phe

ctc
Leu
155

act
Thr

atc
Ile

Ser

ser

Lys

Leu

Ala

75

GlIn

tac
Tyr
60

agc
ser

ctg
Leu

ety

aag
Lys

aat
Asn
140

att
Ile

cag
Gln

ttg
Leu

Leu
Lys
Thr
Tyr
60

Ser

Leu

Lys Ile Gly
Pagina 152

aaa
Lys

cgc
Arg

gaa
Glu

aat
Asn

aca
Thr
125

dadad
Lys

gat
Asp

caa
Gln

gca
Ala

Leu

val

Ile

45

Lys

Arg

Glu

Asn

PCT_Sequence_listing (3)
45

gaa
Glu

Tttt
Phe

aat
Asn

cgt
Arg
110

act
Thr

gat
Asp

caa
GlIn

gct
Ala

gct
Ala
190

Thr

Tyr

30

Asp

Glu

Phe

Asn

Arg

atg
Met

dda
Lys

ctt
Leu
95

atc
Ile

ctt
Leu

gag
Glu

gag
Glu

gat
Asp
175

tac
Tyr

Leu
15

Ala
Gly
Met
Lys
Leu
95

Ile

gat
Asp

cct
Pro
80

aat
Asn

199
Trp

tca
Ser

gta
val

aca
Thr
160

ddad
Lys

tat
Tyr

Leu

Gln

Gln

Asp

Pro

80

Asn

Trp

192

240

288

336

384

432

480

528

576

603



Asn Thr Lys

Pro Ser Glu
130

Leu GIn Lys
145

Ala GIn Tyr

Ile Tyr Glu

Met GIn Thr
195

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

<400> 179
ttgaaatcta

179
2274
DNA

cagtcaaaga
gcaaataata
acttctgaag
gaaaaggcgc
tcaggtgacc
gtaggggcag
actgctaaac
actgtagatg
attttatttg
tcatcaactg
attcatactt
cttttgacac
acagtatcca
gatgaccaaa
gtactggtga
ggctatagta
gatagtcgcec
accgttaatg
tggtctgaaa
agtgctagtc

100

PCT_Sequence_listing (3

Glu Glu Ala Leu Asn

Lys Glu

Lys Leu

120

135

Asn Ala Lys Leu Ala

165

Lys His Gly Ile Thr

Gly Met Glu Ala Asp

aaaagtctta
tggtgtctgc
acatgtcatc
taactgtttt
tagcatcatc
tcagtgcttce
taaaatctag
aggaaacggt
acaaaggtat
ctgtctgggg
gctatgccta
atgcaaaacg
cacaaattac
atgtcccttce
atgatttgat
atacagctaa
caattttggg
caaatgctac
ttgtcggttc
caaatggtca

aagtgattga

Streptococcus uberis

tgttttatta
ttcagaaatc
taagttgtct
ggatcagtcg
agaaatacaa
agaagataac
ttttcaatca
cgtttcttta
tagcattcaa
tgataaacaa
tgttgatttt
caatggcaat
tagtcaaatc
tacaatcacc
ttggtataat
tcataataat
tagtcagatt
agtatcagtt
tacaaataca
ggatgattta

tgttgctaat

105

Leu Ile Ser

Leu Leu Lys Asp Tyr Phe

Lys Glu Asn Asp Leu Leu

155

Ile Leu Thr
170

Lys Asp Ile
185

ttagcactgt
gccaatcaaa
acttcaaatt
acaaatttag
acagatgaga
acactttctg
gttaatactg
gctgctcaag
tataatgagg
gatcagaatg
tcacgccata
atgtatggaa
gctcaaaagg
agtgttaaga
gceccgtcaag
gaaaaaggtc
ggacttgcag
gtaaattatg
aaagtattaa
aaatggtata

catagtaata

)
110
Lys Thr Thr

125

Asn Lys Asp
140

Ile Asp Gln

GIn GIn Ala

Leu Ala Ala

190

ttgttctgge
acgtgacagt
tagatacaat
taacagaaaa
gtatcatagt
aagggaatgc
atgtatcaag
tagcagagcc
cgattccaca
atttggtctg
aagaatatgg
ttagcgctct
atgccaactc
ttccagtttg
tgtcaaaagg
tttatcacat
ccaaaacctt
ccgaaaacaa
caggtgttca
agcctcttgt

ccagtgatca

Pagina 153

Leu Ser
Glu val

Glu Thr
160 -

ASp Lys

Tyr Tyr .

ttcattttgg
tgattcaagt
tccagaaagt
tgtagtccag
atcatctcca
tttatcagcé
caatctcaaa
cgtaactgca
agatacaagc
gtataatgcg
attataccat
tcaagtcaca
tttcacaatt
gacagataaa
aacctatcaa
tcatatttat
caataatgtg
aaccaccttt]
aatcgcagta
ttctgggaat:

atatattatt

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

1020
1080
1140
1200
1260



cacgtttata
attgttaaag
gacaaggggt
gtagcagcat
gctggtcaag
tacactgttc
aattatgaat
aataaggtca
gggacatctg
tctcaaggct
cgttcggaaa
tctacaagtt
ccttcacgca
ttagccgaag
ttgagaaata
ggttacatgt
ttagcacaag
<210>
<211>
<212>
<213>
<400>

180
758
PRT

180
Met Lys Ser
1

Phe

Ala Ser

val
35

Gln Asn

Ser Thr

50

Leu

Thr val

65

Leu

Glu Lys Ala

val Ser Ser

Glu

Ser

Gln Ser

cggattatac
aaattctgcc
tacttgaagt
ggtcgacttc
agacgattat
atacttatat
ttcctgttaa
tttacctaga
aaaaaacctt
acacagtcgt
aagcaaataa
cgcaagcectce
ttaatgagat
ctattcaggc
catttgcagt
caaatgctag

gaattgtttc

Lys

Trp GlIn

20

Thr val

ser Ash
Asp Gln

Ala
85

Leu

Pro
100

Ser
Ala

Asn

Asn Thr

Lys Ser Tyr
5

Ser
Asp
Leu
ser
70
ser
Gly

Leu

Asp

PCT_Sequence_listing (3)
tgatggaagt cgtgttggaa cgaatttagg

tgtcgtaaaa cctaacgtaa cagttcaaaa

caaggttcag
taatcaaaca
taaagtcaat
tgattatacg
agttggcctt
tgctggtcat
gaatttgcaa
aactacaaga
cagtctttca
tggaattgaa
ttttcataat
ggcgaccact
attaagagaa
cgagttccaa

agggatttta

Streptococcus uberis

val

Lys Met

Ser Ser

40

Asp Thr

55

Thr Asn

Ser Glu
ASp

Leu

Ala
120

ser

val Ser

gaaggtagta
aatctccatt
caagcctacc
gacaagtcac
tctgcttcac
ggcggttatg
atgcaaacct
acagatgact
gatctctttg
acttattact
gatcctgaac
gctaaaactg
acaacagccc
aatattagca

tcctattatc

Leu

val

25

Ala

Ile

Leu

Ile

Ser

105

val

ser

Leu Ala

10

Leu

Ser Ala Ser

Asn Asn Ash

Pro Glu Ser

60

Thr Glu

75

val

GIn Thr

90

Asp

Ala Ser Glu

Gly Ala val

Asn Leu Lys
Pagina 154

Pro

Glu

Met

45

Thr

Asn

Glu

Asp

Lys

Thr

aagcaatctc
ggtatcaaga
atgatttttt
gagatggctt
aaggaaatta
atccaggagc
tggtaaaaag
cctttacaga
ttagcctcca
atgaatacta
gtttgagtcg
gcgctaaaaa
cagcagtgct
atgtgaacta

aaacctacag

Phe

Ile

30

Ser

ser

val

Ser

Asn

110

ser

Ala

ggcctataaa
ttaccaagct
aaaaataagc
aattccaata
agttggaaat
caatctagga
tgatattgtc
agtttatttt
taaattagaa
tttgcttcca
ttttaatgcc
cgaagagtat
aagtagtgtt
caatggtgtt
agtagaatta
tcaagaaaaa

tgtt

val
15

Leu
Ala Asn
Ser Lys
val

Glu

Gln
80

val

Ile Ile

95

Thr Leu

Phe

Ser

Lys

11320
11380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2274



Glu

145

Thr

Gln

Asn

ASp

Ala

225

Leu

ser

Lys

Tyr

Thr

305

Gly

Phe

Tyr

Asn

Asn

385

Ser

Gln

130

Thr

val

ASp

Asp

Phe

210

Lys

Leu

Phe

Ile

Asn

290

Ala

Tyr

Asn

Ala

Thr

370

Gly

Ala

Tyr

val

ASp

Thr

Leu

195

Ser

Arg

Thr

Thr

Pro

275

Ala

Asn

Ser

Asn

Lys

Gln

Ser

Ile

val

Asp

Ser

180

val

Arg

Asn

Pro

Ile

260

val

Arg

His

Thr

val

340

Asn

val

Asp

Gln

Ile
420

ser

Trp

His

Gly

Gln

245

Thr

Trp

Gln

Asn

Ile

325

Asp

Lys

Leu

Asp

val

405

His

Leu

150

Gly

Leu

Tyr

Lys

Asn

230

Ile

val

Thr

val

Asn

310

Leu

ser

Thr

Thr

Leu

390

Ile

val

135

Ala

ITe

Phe

Asnh

Glu

215

Met

Thr

Ser

Asp

ser

295

Glu

Gly

Arg

Thr

Gly

Lys

Asp

Tyr

PCT_Sequence_listing (3)
140

Ala GIn val Ala Glu

ser

Ala

Ala

200

Tyr

Tyr

Ser

Asn

Lys

Lys

Lys

Ser

Pro

Phe

360

val

Trp

val

Thr

Ile

val

185

Ser

Gly

Gly

Gln

val

265

Asp

Gly

Gly

Gln

Asn

345

Thr

Gln

Tyr

Ala

Asp
425

Gln

170

TI"p

Ser

Leu

Ile

Ile

250

Pro

Asp

Thr

Leu

Ile

330

Ala

val

Ile

Lys

Asn

410

Tyr

155

Tyr

Gly

Thr

Tyr

ser

235

Ala

Ser

Gln

Tyr

Tyr

315

Gly

Thr

Asn

Ala

Pro

395

His

Thr

Asn

Asp

Gly

His

220

Ala

GlIn

Thr

Asn

GlIn

300

His

Leu

val

val

val

380

Leu

Ser

Asp

Padgina 155

Pro

Glu

Lys

Tyr

205

Ile

Leu

Lys

Ile

Asp

285

val

Ile

Ala

Ser

val

365

Trp

val

Asn

Gly

val

Ala

GIn

190

Ala

His

Gin

Asp

Thr

270

Leu

Leu

His

Ala

val

350

Gly

Ser

ser

Thr

Ser
430

Thr

Ile

175

Asp

Tyr

Thr

val

Ala

255

Ser

Ile

val

Ile

Lys

val

ser

Glu

Gly

ser

415

Arg

Ala

160

Pro

Gln

val

Tyr

Thr

240

Asn

val

Trp

Asn

Tyr

320

Thr

Asn

Thr

Thr

Asn

400

Asp

val

w\



Gly

val

Leu

465

val

Glu

Tyr

Tyr

Pro

545

AsSn

Ala

Thr

Thr

Ala

625

Ser

Tyr

Glu

. Thr

Phe

705

Gly

Thr

Ala

Ile

His

Thr

530

val

Lys

val

Leu

Arg

Asn

Thr

Glu

Arg

Thr

690

Ala

Tyr

Asn

435

Pro

val

Ala

Pro

515

Asp

Lys

val

Tyr

val

595

Thr

Asn

Ser

Glu

Leu

675

Ala

val

Met

Leu

Asn

Lys

Trp

Ile

500

Phe

Lys

val

Ile

Phe

580

Lys

Asp

Ser

ser

Tyr

660

ser

Lys

Leu

Ser

Gly

val

val

ser

485

Ala

Leu

Ser

Gly

Tyr

565

Gly

ser.

Asp

Leu

Gln

645

Pro

Arg

Thr

Arg

Asn
725

Ala

Thr

Gln

470

Thr

Gly

val

Arg

Leu

550

Leu

Thr

Lys

Ser

ser

630

Ala

Ser

Ser

Gly

Glu

710

Ala

Tyr
val
455
Glu
Ser
G]n
Gly
Asp
535
Ser
Asp
sSer
Leu
Phe
615
Asp
Ser
Arg
Ser
Ala
695

Thr

Ser

PCT_Sequence_]istin% (3)
Ile

Lys Ile val Lys Glu

440

Gln

Gly

Asn

Glu

Asn

520

Gly

Ala

Ala

Glu

Glu

600

Thr

Leu

Gly

Ile

val

680

Lys

Thr

Glu

Asn

Ser

GIn

Thr

505

Tyr

Phe

Ser

Gly

Asp

Phe

Ile

Asn

665

Leu

Asn

Ala

Phe

Tyr

Lys

Thr

490

Ile

Thr

Asn

Gln

His

570

Thr

Gln

Leu

val

Glu

650

Glu

Ala

Asn

Pro

Gln
730

Gln

Ala

475

Asn

Ile

val

Leu

Gly

Gly

Leu

Gly

Leu

Ser

635

Thr

Ile

Glu

Gly

Ala

715

Asn

Ala

460

Ile

Leu

Lys

His

Gly

Asn

Tyr

Pro

620

Leu

Tyr

Phe

Ala

val

700

val

Ile
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445

Asp

Ser

His

val

Thr

525

Asn

Tyr

Tyr

Leu

Thr

605

Arg

His

Tyr

His

Ile

685

Leu

Leu

Ser

Leu

Lys

Lys

Trp

Asn

510

Tyr

Tyr

Asp

Asp

Gln

590

val

Ser

Phe

Tyr

Asn

670

Gln

Arg

val

Asn

Pro

Gly

Ile

Tyr

495

Gln

Ile

Glu

Ile

Pro

575

Met

val

Glu

Asn

Glu

655

ASp

Ala

Asn

Glu

val
735

val

Leu

Ser

480

Gln

Ala

ASp

Phe

val

560

Gly

Gln

Thr

Lys

Ala

640

Tyr

Pro

Ala

Thr

Leu

720

Asn



PCT_Sequence_listing (3)

Tyr GIn Glu Lys Leu Ala GIn Gly Ile val Ser Gly Ile Leu Ser Tyr
745 750

740

Tyr GIn Thr Tyr Ser val

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

<220>
<221>
<222>

<400>
atg ddd ddad

Met
1

aad
Lys

gcg
Ala

caa
Gln

cag
GIn
65

aag
Lys

aaa
Lys

gcc
Ala

gtt
val

Lys

tca
Ser

gct
Ala

gaa
Glu
50

aaa
Lys

&ty

aat
Asn

tgg
Trp

acc
Thr
130

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

<400>

755

181
432
DNA

Streptococcus uberis

CDS
..

181
Lys

cag
Gln

tca
Ser
35

gtc
val

cct
Pro

&y

acc
Thr

ttt
Phe
115

tac
Tyr

182
143
PRT

(432)

aga
Arg

ttg
Leu
20

cct
Pro

caa
Gln

ctt
Leu

caa
Gln

att
Ile
100

gac
Asp

aat
Asn

aag
Lys
5

tca
Ser

att
Ile

caa
GIn

tta
Leu

gca
Ala
85

agc
ser

atg
Met

oty

aat
Asn

gtc
val

tat
Tyr

gat
Asp

gat
Asp
70

aaa
Lys

tat
Tyr

aca
Thr

atc
Ile

aaa
Lys

agt
ser

gcc
Ala

agt
ser
55

att
Ile

gt
va

gac
Asp

ggt
Gly

agc
ser
135

Streptococcus uberis

182

?et Lys Lys Arg Lys Asn Lys
5

Lys Ser GIn Leu Ser val ser

20

Ala Ala Ser Pro Ile Tyr Ala

tgg
Trp

ctt
Leu

tta
Leu
40

ctt
Leu

gct
Ala

gaa
Glu

ttg
Leu

tac
Tyr
120

caa
Gln

Trp

Leu

Leu
40

agg
Arg

gcc
Ala
25

caa
GlIn

gct
Ala

att
Ile

ttg
Leu

caa
Gln
105

cca
Pro

caa
Gln

Arg

Ala
25

ttt
Phe
10

ctt
Leu

acg
Thr

gtc
val

cag
Gln

ctt
Leu
90

gca
Ala

agt
ser

tca
ser

Phe
10

Leu

Thr

Tttt
Phe

Tttt
Phe

aat
Asn

acg
Thr

ata
Ile
75

gat
Asp

3ty
&

tca
ser

Phe
Phe

Asn

atg
Met

gcc
Ala

caa
Gln

gct
Ala
60

CcCa
Pro

caa
Gln

tgg
Trp

gat
Asp

cct
Pro
140

Met

Ala

GIn
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att
Ile

tta
Leu

aac
Asn
45

cat
His

gct
Ala

aca
Thr

aca
Thr
tat
Tyr
125

att
Ile

Leu

Asn
45

dda
Lys

cta
Leu
30

caa
Gln

tta
Leu

caa
Gln

&y

caa
Gln
110

agt
Ser

cac
His

Lys

Leu
30

Glin

atg
Met
15

act
Thr

gct
Ala

caa
Gln

ctg
Leu

cag
Gln
95

atg
Met

gtt
val

tat
Tyr

Met
1
Thr

Ala

aga
Arg

ttt
Phe

oty

gct
Ala

gct
Ala
80

gtc
val

tca
Ser

aag
Lys

taa

Arg
Phe

Gly

48

96

144

192

240

288

336

384

432



Gln

Gln

65

Lys

Lys

Ala

val

Glu

50

Lys

Gly

Asn

Trp

Thr
130

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

<220>
<221>
<222>

<400>

atg
Met

cta
Leu

3ty

aat
Asn

att
Ile
65

gca
Ala

atc
Ile

caa
Gln

ata
Ile

caa
GlIn
145

aat
Asn

ttt
Phe

cat
H1s

cgc
Arg
50

tca
Ser

ctg
Leu

aat
Asn

aag
Lys

gca
Ala
130

aat
Asn

val

Pro

Gly

Thr

Phe

115

Tyr

183
507
DNA

Gln

Leu

Gln

Ile

100

Asp

Asn

Gln

Leu

Ala

85

Ser

Met

Gly

Asp

Asp

70

Lys

Tyr

Thr

Ile

Ser

55

Ile

val

Asp

Gly

Ser
135

Streptococcus uberis

CDS
..

183
acc
Thr

gca
Ala

cat
His
35

att
Ile

act
Thr

caa
GIn

caa
Gln

gtt
val
115

gaa
Glu

gat
Asp

(507)

aaa
Lys

act
Thr
20

gat
ASp

aaa
Lys

tta
Leu

caa
Gln

ddd
Lys
100

gcc
Ala

ttg
Leu

tct
ser

aaa
Lys
5

gtc
val

att
Ile

aca
Thr

aaa
Lys

caa
Gln
85

att
Ile

gaa
Glu

aat
Asn

caa
Gln

ata
Ile

Sty

gaa
Glu

aad
Lys

tca
ser
70

tta
Leu

aat
Asn

aaa
Lys

caa
Gln

gca
Ala
150

atg
Met

atg
Met

atg
Met

aat
Asn
55

gat
Asp

atc
Ile

gaa
Glu

caa
Gln

caa
GIn
135

tta
Leu

PCT_Sequence_listing (3)

Leu Ala val Thr Ala His Leu

Ala

Glu

Leu

Tyr
120

Gln

caa
Gln

ddd
Lys

att
Ile
40

cag
Gln

att
Ile

caa
Gln

atc
Ile

ctt
Leu
120

gta
val

aga
Arg

Ile

Leu

Gln
105

Pro

GlIn

ttt
Phe

acg
Thr
25

aat
Asn

aaad

Lys

gct
Ala

gct
Ala

aac
Asn
105

gaa
Glu

tcc
Ser

gat
Asp

GIn

Leu
90

Ala

Ser

Ser

ata
Ile
10

gta
val

cga
Arg

att
Ile

tct
Ser

aat
Asn
90

gct
Ala

gt
va

tca
ser

gtt
val

Ile
75

Asp

Gly

Gly

Ser

ctt
Leu

gct
Ala

aac
Asn

tca
Ser

caa
GIn
75

att
Ile

aaa
Lys

gat
Asp

tta
Leu

caa
Gln
155

60

Pro

Gln

Trp

Asp

Pro
140

gca
Ala

gaa
Glu

ata
Ile

gat

Asp

60

dac
Asn

gat
Asp

att
Ile

gcc
Ala

caa
Gln
140

aac
Asn
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Ala

Thr

Thr

Tyr
125

Ile

att
Ile

agt
Ser

gac
Asp
45

tta
Leu

agc
ser

aaa
Lys

gca
Ala

gcce
Ala
125

gat
Asp

act
Thr

GlIn

Gly

Gln
110

sSer

His

acc
Thr

ttt
Phe
30

act
Thr

aac
Asn

caa
Gln

caa
Gln

gaa
Glu
110

aat
Asn

ddad
Lys

cgt
Arg

Gln
Leu

Gln
95

Met
val

Tyr

gt
va
15

tag
Trp

ttg
Leu

gca
Ala

gt
va

aat
Asn
95

&

caa
Gln

ttg
Leu

caa
Gln

1

Ala

Ala
80 .

val
Ser

Lys

act
Thr:

gct
Ala

tct
Ser {

agc’
Ser

agc
ser.
80

gag
Glu

aat
Asn '

ada
Lys

aat
Asn

aaa
Lys
160

48

96

144

192

240

288

336

384

432

480



tct gat aaa gct gtt tta gaa
Ser Asp Lys Ala val Leu Glu

<210>
<211>
<212>
<213>
<400>

Met Asn
1

Leu Phe
Gly His

Asn Arg
50

Ile Ser
65

Ala Leu
ITe Asn
Gln Lys

Ile Ala
130

‘GIn Asn
145

ser Asp

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

<220>
<221>
<222>

<400>

184
169
PRT

165

Streptococcus uberis

184
Thr

Ala

His

35

Ile

Thr

Gln

Gln

val

115

Glu

Asp

Lys

185
2181
DNA

Lys

Thr

20

Asp

Lys

Leu

Gln

Lys

Ala

Leu

Ser

Ala

%ys Ile Met

val

Ile

Thr

Lys

Gln

85

Ile

Glu

Asn

Gln

val
165

Gly

Glu

Lys

Ser

70

Leu

Asn

Lys

Gln

Ala

150

Leu

Met

Met

Asn

55

Asp

Ile

Glu

Gln

Gln

135

Leu

Glu

Streptococcus uberis

CDS

(1)..(2181)

185

atg aag aaa aaa act tat tta
Met Lys Lys Lys ghr Tyr Leu
1

g?t act gca ttg gcg att cat
Gly Thr Ala Leu Ala Ile His

20

PCT_Sequence_Tlisting (3)

acg
Thr

Gln
Lys
Ile
40

Gin
Ile
Gln
Ile
Leu
120
val
Arg

Thr

Tttt
Phe

tta
Leu

gaa
Glu

Phe

Thr

25

Asn

Lys

Ala

Ala

Asn

105

Glu

Ser

Asp

Glu

gtt
val

tca
ser
25

ITe Leu Ala
10

val Ala Glu

Arg Asn Ile

Ile Ser Asp
60

Ser Gln Asn
75

Asn Ile Asp
90

Ala Lys Ile

val Asp Ala

Ser Leu GIn
140

val GIn Asn
155

gct gga atc
Ala Gly Ile
10

caa cca aag
Gln Pro Lys
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Ile

Ser

ASp

45

Leu

Ser

Lys

Ala

Ala

125

Asp

Thr

act
Thr

tca
ser

Thr

Phe

30

Thr

Asn

Gin

Gln

Glu

110

Asn

Lys

Arg

gta
val

ata
Ile
30

val

15

Trp

Leu

Ala

val

Asn

95

Gly

Gln

Leu

Gln

acc
Thr
15

CcCa
Pro

Thr

Ala

Ser

ser

ser

80

Glu

Asn

Lys

Asn

Lys

tgt
Cys

atg
Met

507

48

96



aca
Thr

gat
Asp

cct
Pro
65

daa
Lys

att
Ile

aat
Asn

ata
Ile

gca
Ala
145

tat
Tyr

aat
Asn

caa
Gln

gat
Asp

cac
His
225

agt
Gly

ccc
Pro

gaa
Glu

atc
Ile

cat
His
305

cca
Pro

aaa
Lys

gat
Asp
50

act
Thr

aca
Thr

ttt
Phe

gty

aat
Asn
130

gaa
Glu

att
Ile

caa
Gln

oty

&y
210

gat
Asp

tgg
Trp

ctt
Leu

tat
Tyr

aaa
Lys
290

agc
ser

gat
Asp

tca
Ser
35

aaa
Lys

agt
Ser

gac
Asp

tat
Tyr

gtt
val
115

oty

gat
Asp

tta
Leu

ety

att
Ile
195

agc
ser

gac
Asp

ety

agt
ser

tta
Leu
275

act
Thr

cat
His

cct
Pro

oty

tct
Ser

gat
ASp

aca
Thr

aaa
Lys
100

caa
Gln

cat
His

gct
Ala

aaa
Lys

cgt
Arg
180

cca
Pro

Ty

cat
His

Glu

cat
His
260

gcg
Ala

gac
Asp

gtc
val

cat
His

cat
His

agg
Arg

ety
¢ty
85

gat
Asp

ata
Ile

ety

Tttt
Phe

tct
Ser
165

cat
His

&

att
Ile

ctt
Leu

ata
Ile
245

gta
val

aaa
Lys

gat
Asp

atc
Ile

caa
Gln

Glu

aaa
Lys

ttt
Phe
70

att
Ile

ttg
Leu

act
Thr

cat
His

&y
150

agt
ser

ttc
Phe

ctt
Leu

gta
val

cat
His
230
gtc
val

gca
Ala

tca
Ser

&

atg
Met
310

ctt
Leu

aaa
Lys

ddad
Lys
55

aaa
Lys

att
Ile

dada
Lys

aaa
Lys

cat
His
135
tat
Tyr

cta
Leu

caa
Gln

gat
Asp

ggt
ly
215
cccC

Pro

aaa
Lys

agc
Ser

ttg
Leu
aaa
Lys
295
tta
Leu

cat
His

PCT_Sequence_listing (3)

atg
Met
40

gat
Asp

cta
Leu

gtt
val

3ty

cct
Pro
120

tat
Tyr

act
Thr

a1y

agg
Arg

ttt
Phe
200

dda
Lys

att
Ile

att
Ile

aag
Lys

gcc
Ala
280

att
Ile

gaa
Glu

cat
His

att
Ile

aag
Lys

gat
Asp

gct
Ala

act
Thr
105

tta
Leu

gtt
val

gtc
val

atg
Met
gat
AS

185
gct
Ala

aca
Thr

tcg
Ser

tat
Tyr

gag
Glu
265

tta
Leu

oty

gat
Asp

gcc
Ala

tca
Ser

&

aag
Lys

cat
His
90

gca
Ala

ata
Ile

ttc
Phe

aga
Arg

acc
Thr
170

agt

p Sser

acc
Thr

aat
Asn

ttt
Phe

gag
Glu
250

gac
Asp

cca
Pro

ttt
Phe

atc
Ile

dadd
Lys

aaa
Lys

att
Ile

caa
GIn
75

oty

Tttt
Phe

&

aat
Asn

cat
His
155

cct
Pro

cat
His

tct
Ser

gat
Asp

gat
Asp
235

dda
Lys

ttg
Leu

tta
Leu

ddaa
Lys

gaa
Glu
315

gaa
Glu

tcc
ser

gct
Ala
60

tct
Ser

gat
Asp

gca
Ala

gat
Asp

cca
Pro
140

gat
Asp

atg
Met

tac
Tyr

gat
Asp

agt
Ser
220

gat
Asp

aga
Arg

gtt
val

tca
Ser

tat
Tyr
300

atc
Ile

ttg
Leu
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cca
Pro
45

&ty

ddad
Lys

cat
His

tat
Tyr

aca
Thr
125

aag
Lys

gat
Asp

ttg
Leu

aaa
Lys

ggt
Gly
205

att
Ile

tta
Leu

gaa
Glu

caa
Gln

tct
Ser
285

cct
Pro

oty

gaa
Glu

act
Thr

att
Ile

atc
Ile

tct
ser

tta
Leu
110

aat
Asn

gat
Asp

cat
His

acc
Thr

cct
Pro
190

ttt
Phe

ttg
Leu

agg
Arg

att
Ile

aag
Lys
270

att
Ile

cat
H1s

adaa
Lys

aag
Lys

aat
Asn

gat
Asp

att
Ile

cac
His
95

ata
Ile

gaa
Glu

att
Ile

ttc
Phe

aac
Asn
175

aat
Asn

caa
Gln

gtt
val

ddad
Lys

gca
Ala
255

acc
Thr

gaa
Glu

cat
His

cca
Pro

cat
His

agt
ser

tat
Tyr

tct
ser
80

ttt
Phe

cca
Pro

tcg
Ser

gtt
val

cat
His
160

tat
TYyr

gtt
val

ttt

Phe

agt
Ser .

aca
Thr
240

act
Thr

ata
Ile

ata
Ile

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008



att
Ile

ctt
Leu

gaa
Glu

ttg
Leu
385

tta
Leu

aat
Asn

aca
Thr

ctt
Leu

ttg
Leu
465

tta
Leu

gta
val

aca
Thr

acc
Thr

aat
Asn
545

ctt
Leu

aat
Asn

tta
Leu

gaa
Glu

act

oty

gat
Asp

aaa
Lys
370

gat
Asp

tta
Leu

atg
Met

gca
Ala

gag
Glu
450

acg
Thr

tca
Ser

tta
Leu

agg
Arg

cct
Pro
530

agg
Arg

acc
Thr

cct
Pro

gat
ASp

aat
Asn
610

ttc

atg
Met

att
Ile
355
aat
Asn

tta
Leu

cct
Pro

Glu

act
Thr
435

&ty

cct
Pro

aca
Thr

agt
Ser

ctt
Leu
515

tta
Leu

Ty

gta
val

aac
Asn

ggc
&ty
595
aag
Lys

ttg

aat
Asn
340

gtt
val

ccg
Pro

Ty

aat
Asn

cct
Pro
420

Ty

tta
Leu

tat
Tyr

ttg
Leu

aat
Asn
500

caa
Gln

aat
Asn

gtt
val

aat
Asn

ctg
Leu
580

att
Ile

gtt
val

aat

325

aca
Thr

aga
Arg

gaa
Glu

agc
ser

cta
Leu
405

gtt
val

gtt
val

gat
Asp

ada
Lys

caa
Gln
485

aat
Asn

gaa
Glu

gac
Asp

gac
Asp

aaa
Lys
565

act
Thr

gag
Glu

aat
Asn

ctt

tta
Leu

acc
Thr

aag
Lys
cga
Ar

390
gag
Glu

cta
Leu

ddad
Lys

att
Ile

caa
Gln
470

cca
Pro

aag
Lys

gtt
val

dada
Lys

tta
Leu
550

gca
Ala

gaa
Glu

aaa
Lys

cat
His

tct

agg
Arg

cat
H1s

atg
Met
375

daa

g Lys

aat
Asnh

caa
GIn

aac
Asnh

tca
Ser
455

ctc
Leu

tta
Leu

ata
Ile

C@t
H1s

gaa
Glu
535

aag
Lys

tct
Ser

gta
val

gca
Ala

tta
Leu
615

gat

PCT_Sequence_listing (3)

gag
Glu

gat
Asp
360

aag
Lys

gac
Asp

tta
Leu

ttt
Phe

tat
Tyr
440

caa
Gln

aat
Asnh

acg
Ala

ada
Lys

att
Ile
520
aac
Asn

act
Thr

ttg
Leu

aca
Thr

aag
Lys
600

aac
Asn

aat

atc
Ile
345

gca
Ala

gag
Glu

cccC
Pro

oty

dda
Lys
425

gat
Asp

aac
Asn

cta
Leu

gaa
Glu

gat
Asp
505

gag
Glu

tta
Leu

ttg
Leu

acg
Thr

gca
Ala
585

aaad
Lys

att
Ile

gca

330
&y

dadaad
Lys

tgg
Trp

ttg
Leu

atc
Ile
410

aaa
Lys

Tttt
Phe

daac
Asn

tta
Leu

ctg
Leu
490

ttg
Leu

dac
Asn

aaa
Lys

agg
Arg

gat
Asp
570

aca
Thr

ttg
Leu

aag
Lys

ttg

ttt
Phe

aca
Thr

ttg
Leu

aat
Asn
395

ety

tta
Leu

ctg
Leu

tta
Leu

gct
Ala
475

cCa
Pro

agt
ser

aat
Asn

gtt
val

tta
Leu
555

tta
Leu

aaa
Lys

caa
Gln

gaa
Glu

gaa

gat
Asp

gaa
Glu

acc
Thr
380

cga
Arg

ttt
Phe

aaa
Lys

aag
Lys

aag
Lys
460
gce
Ala

aag
Lys

cca
Pro

ctg
Leu

tta
Leu
540
ccg
Pro

daac
Asn

aat
Asn

ttt
Phe

aaa
Lys
620
tcg
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gaa
Glu

ttt
Phe
365

aca
Thr

ttt
Phe

aca
Thr

cga
Arg

tac
Tyr
445

gat
Asp

gca
Ala

tta
Leu

ttg
Leu

gtc
val
525

aat
Asn

ctt
Leu

ttt
Phe

gct
Ala

tta
Leu
605

caa
Gln

ctc

gaa
Glu
350

ccCa
Pro

gtt
val

Ty

cct
Pro

ctg
Leu
430

atg
Met

ttg
Leu

gat
Asp

caa
Gln

dda
Lys
510

aga
Arg

cta
Leu

ctt
Leu

ttt
Phe

att
Ile
590

gat
Asp

gag
Glu

gaa

335

gtc
val

tca
ser

aca
Thr

ctt
Leu

atc
Ile
415

tta
Leu

cca
Pro

agce
Ser

aac
Asn

ttt
Phe
495

aat
Asn

gat
Asp

tcc
Ser

gag
Glu

gaa
Glu
575

cag
Gln

ttg
Leu

tca
Ser

999

att
Ile

aat
Asn

aaa
Lys

cat
H1S
400

aaa
Lys

atg
Met

aat
Asn

ttt
Phe

caa
Gln
480

tta
Leu

tta
Leu

tta
Leu

gaa
Glu

aca
Thr
560

gct
Ala

ada
Lys

caa
Gln

cta
Leu

gta

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680

1728

1776

1824

1872

1920



Thr
625

aat
Asn

tcg
ser

gtc
val

gac
Asp

tca
ser
705

caa
GIn

Phe

gac
Asp

agc
ser

agt
Ser

ata
Ile
690

ata
Ile

aag
Lys

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

<400>

Leu

Tttt
Phe

tta
Leu

tat
Tyr
675

ccc
Pro

gag
Glu

aat
Asn

186
727
PRT

Asn

aca
Thr

cac
His
660

aat
Asn

ctt
Leu

Q?g

aat

Leu

gct
Ala
645

ctt
Leu

caa
Gln

&y

aat
Asn

daa

Asn Lys

Yy
725

Ser
630

ttg
Leu

gaa
Glu

ttg
Leu

gtt
val

ccc
Pro
710

daaa
Lys

Asp

gag
Glu

gaa
Glu

CCa
Pro

gct
Ala
695

tct
Ser

gaa
Glu

Streptococcus uberis

186

Met Lys Lys Lys
1

Gly

Thr

Asp

Pro

65

Lys

Ile

Asn

Ile

Ala
145

Thr

Lys

Asp

50

Thr

Thr

Phe

Gly

Asn

130

Glu

Ala

Ser

35

Lys

Ser

Asp

Tyr

val

115

Gly

Asp

Leu

20

Gly

Ser

Asp

Thr

Lys

Gln

His

Ala

Thr Tyr Leu

5

Ala

Arg

Gly

Gly

85

Asp

Ile

Gly

Phe

Ile

Glu

Lys

Phe

70

Ile

Leu

Thr

His

His

Lys

Lys

Ile

Lys

Lys

His

135

Tyr

PCT_Sequence_listing (3)
Glu Ser Leu

Asn

aca
Thr

agc
ser

aag
Lys
680

cat
His

cta
Leu

Phe

Leu

Met

40

Asp

Leu

val

Gly

Pro

120

Tyr

Thr

Ala

tta
Leu

aat
Asn
665

gag
Glu

C@t
His

aat
Asn

val

Ser

25

Ile

Lys

Asp

Ala

Thr

105

Leu

val

val

Leu

aga
Arg
650

cag
Gln

gaa
Glu

ttt
Phe

gat
Asp

Ala

10

Gln

Ser

Gly

Lys

His

90

Ala

Ile

Phe

Arg

635
gt
va

caa
Gln

tta
Leu

aca
Thr

gtt
val
715

Gly

Pro

Lys

Ile

Gln

75

Gly

Phe

Gly

Asn

His
155

gca
Ala

gta
val

aca
Thr

acg
Ala
700

tta
Leu

Ile

Lys

ser

Ala

60

Ser

Asp

Ala

Asp

Pro

140

ASp
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tca
ser

dda
Lys

tta
Leu
685

gtt
val

gaa
Glu

Thr

Ser

Pro

45

Gly

Lys

His

Tyr

Thr

125

Lys

Asp

Glu

aat
Asn

agc
Ser
670

aat
Asn

aag
Lys

agt
Ser

val

Ile

30

Thr

Ile

Ile

Ser

Leu

110

Asn

Asp

His

Gly

dad
Lys
655

tta
Leu

gaa
Glu

gaa
Glu

caa
Gln

Thr

15

Pro

Asn

Asp

Ile

His

95

Ile

Glu

Ile

Phe

val
640

att
Ile

gat
Asp

aac
Asn

3Ty

aat
Asn
720

Cys
Met
Ser
Tyr
Ser
80

Phe
Pro
ser

val

His
160

1968

2016

2064

2112

2160

2181



Tyr

Asn

Gln

Asp

His

225

Gly

Pro

Glu

Ile

His

305

Pro

Ile

Leu

Glu

Leu

385

Leu

Asn

Thr

Leu

Ile

Gln

Gly

Gly

210

ASp

Trp

Leu

Tyr

Lys

290

Ser

Asp

Gly

Asp

Lys

370

Asp

l.eu

Met

Ala

Glu
450

Leu

Gly

Ile

195

Ser

ASp

Gly

Ser

Leu

275

Thr

His

Pro

Met

Ile

Asn

Leu

Pro

Glu

Thr

435

Gly

Lys

180

Pro

Gly

His

Glu

His

260

Ala

Asp

val

His

Asn

340

val

Pro

Gly

Asn

Pro

420

Gly

Leu

Ser

165

His

Gly

Ile

Leu

Ile

245

val

Lys

Asp

Ile

GIn

325

Thr

Arg

Glu

ser

Leu

405

val

val

Asp

Ser

Phe

Leu

val

His

230

val

Ala

Ser

Gly

Met

310

Leu

Leu

Thr

Lys

Arg

Glu

Leu

Lys

Ile

Leu

Glin

Asp

Gly

Pro

Lys

Ser

Leu

His

Arg

His

Met

375

Lys

Asn

Gln

Asn

ser
455

PCT_Sequence_listing (3)
Gly Met Thr Pro Met Leu Thr

Arg

Phe

200

Lys

Ile

Ile

Lys

Ala

280

Ile

Glu

His

Glu

Asp

360

Lys

Asp

Leu

Phe

Tyr

440

Gln

Thr

Ser

Tyr

Glu

265

Leu

Gly

Asp

Ala

Ile

345

Ala

Glu

Pro

Gly

Asp

Asn

170

Ser

Thr

Asn

Phe

Glu

250

Asp

Pro

Phe

Ile

Lys

Trp

Leu

Ile

410

Lys

Phe

His

Ser

Asp

Asp

235

Lys

Leu

Leu

Lys

Glu

315

Glu

Phe

Thr

Leu

Asn

395

Gly

Leu

Leu

Tyr

Asp

ser

220

Asp

Arg

val

Ser

Tyr

300

Ile

Leu

Asp

Glu

Thr

380

Arg

Phe

Lys

Lys

Asn Leu Lys

460
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Lys

Gly

Ile

Leu

Glu

Gln

Ser

285

Pro

Gly

Glu

Glu

Phe

365

Thr

Phe

Thr

Arg

Tyr

445

Asp

Pro

190

Phe

Leu

Arg

Ile

Lys

Ile

His

Lys

Lys

Glu

350

Pro

val

Gly

Pro

Leu

430

Met

Leu

Asn

175

Asn

Gln

val

Lys

Ala

255

Thr

Glu

Pro

His

val

Ser

Thr

Leu

Ile

415

Leu

Pro

ser

val

Phe

Ser

Thr

240

Thr

Ile

Ile

AsSp

Ile

320

Arg

Asn

Lys

His

400

Lys

Met

Asn

Phe



Leu

465

Leu

val

Thr

Thr

Asn

545

Leu

Asn

Leu

Glu

Thr

625

Asn

Ser

val

Asp

Ser

705

Gln

Thr

ser

Leu

Arg

Pro

530

Arg

Thr

Pro

Asp

Asn

610

Phe

Asp

ser

ser

Ile

690

Ile

Lys

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

Pro

Thr

ser

Leu

515

Leu

Gly

val

Asn

Lys

Leu

Phe

Leu

Tyr

675

Pro

Glu

Asn

187
606
DNA

Tyr

Leu

Asn

500

Gln

ASn

val

Asn

Leu

580

Ile

val

Asn

Thr

His

660

Asn

Leu

Gly

Asn

Lys

Gln

485

Asn

Glu

Asp

Asp

Glu

Asn

Leu

Ala

645

Leu

Gln

Gly

Asn

Gln

470

Pro

Lys

val

Lys

Leu

550

Ala

Glu

Lys

His

Ser

630

Leu

Glu

Leu

val

Pro

710

Lys

Leu

Leu

Ile

His

Glu

535

Lys

Ser

val

Ala

Leu

615

Asp

Glu

Glu

Pro

Ala

695

ser

Glu

Streptococcus uberis

PCT_Sequence_listing (3)

Asn Leu Leu

Ala

Lys

Ile

520

Asn

Thr

Leu

Thr

Lys

600

Asn

Asn

Thr

Ser

Lys

His

Leu

Glu

505

Glu

Leu

Leu

Thr

Ala

585

Lys

Ile

Ala

Leu

Asn

665

Glu

His

Asn

Leu

490

Leu

Asn

Lys

Arg

ASp

570

Thr

Leu

Lys

Leu

Glu

Phe

Asp

Ala Ala Ala Asp

475

Pro

sSer

Asn

val

Leu

555

Leu

Lys

Gln

Glu

val

Gln

Leu

Thr

val
715

Lys

Pro

Leu

Leu

540

Pro

Asn

Asn

Phe

Lys

sSer

Ala

val

Thr

Ala

700

Leu

Pigina 164

Leu

Leu

val

525

Asn

Leu

Phe

Ala

Leu

605

Gln

Leu

ser

Lys

Leu

685

val

Glu

Gln

Arg

Leu

Leu

Phe

Ile

590

Asp

Glu

Glu

Asn

Ser

670

Asnh

Lys

Ser

Asn

Phe

495

Asn

Asp

Ser

Glu

Glu

575

Gln

Leu

ser

Gly

Glu

Glu

GlIn

GlIn

480

Leu

Leu

Leu

Glu

Thr

560

Ala

Lys

Gln

Leu

val

640

Ile

Asp

Asn

Gly

Asn
720

1\O



<220>
<221>
<222>

<400>

atg
Met
1

cca
Pro

gcg
Ala

att
Ile

gaa
Glu
65

cat
H1s

tcg
Ser

ttt
Phe

tgg
Trp

act
Thr
145

&

cot
Arg

gtt
val

gca
Ala

caa
Gln

aca
Thr

ggt
Gly
50

gat
Asp

gca
Ala

gaa
Glu

daa
Lys

gct
Ala
130

gca
Ala

ctt
Leu

CCa
Pro

gat
Asp

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

<400>

CDS
..

187
att
Ile

att
Ile

tat
Tyr
35

gaa
Glu

att
Ile

ctt
Leu

gta
val

gaa
Glu
115

tgg
Trp

aac
Asn

gat
Asp

aat
Asn

gag
Glu
195

188
202
PRT

(606)

att
Ile

gat
Asp
20

gtt
val

gat
Asp

cgt
Arg

ttt
Phe

gct
Ala
100

add
Lys

tta
Leu

caa
GlIn

gta
val

tac
Tyr
180

ctt
Leu

tta
Leu

aaa
Lys

gct
Ala

ttg
Leu

caa
Gln

tgg
Trp
85

tct
Ser

ttt
Phe

gtt
val

gat
Asp

tgg
Trp

165
att
Ile

tat
Tyr

cct
Pro

gaa
Glu

aat
Asn

gt
va

gct
Ala
70

gaa
Glu

gct
Ala

aca
Thr

gtc
val

aca
Thr
150

gaa
Glu

daa
Lys

aaa
Lys

gac
Asp

aca
Thr

gcc
Ala

acg
Ala
55

ctt
Leu

ctt
Leu

att
Ile

gca
Ala

aat
Asn
135

CcCa
Pro

cat
His

gct
Ala

gca
Ala

Streptococcus uberis

188

get Ala Ile Ile Leu Pro Asp
5

Pro GIn Ile égp Lys Glu Thr

Ala Thr ;gr val Ala Asn Ala

PCT_Sequence_listing (3)

ctt
Leu

atg
Met

aat
Asn
40

tta
Leu

atc
Ile

ctt
Leu

gat
Asp

gca
Ala
120

aaa
Lys

att
Ile

gct
Ala

ttc
Phe

gca
Ala
200

Leu

Met

Asn
40

cca
Pro

act
Thr
25

gct
Ala

tta
Leu

aat
Asn

tca
ser

gaa
Glu
105

gca
Ala

gaa
Glu

tct
Ser

tat
Tyr

ttt
Phe
185

aaa
Lys

Pro

Thr
25

Ala

tat
Tyr
10

ctt
Leu

acg
Ala

tct
Ser

aat
Ash

cct
Pro
90

gca
Ala

acg
Thr

aTy

gaa
Glu

tac
Tyr
170

gaa
Glu

gcg
Ala

gca
Ala

cat
H1s

ctt
Leu

gat
Asp

gga
Gly
75

gag
Glu

ttt
Phe

3ty

aaa
Lys

ggt
&y
155
tta

Leu

att
Ile

tat
Tyr

cat
H1s

gaa
Glu

gt
va
60

sty

aaa
Lys

&

cgt
Arg

ctt
Leu
140

ddd
Lys

aat
Asn

att
Ile

Tyr Ala Tyr
10

Leu His His

Ala Leu Glu
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gat
Asp

gac
Asp

add
Lys
45

tca
ser

sty

aca
Thr

tct
Ser

ttt
Phe
125
gaa
Glu

cag
Gln

tat
Tyr

aat
Asn

Asp
Asp

Lys
45

gct
Ala

aaa
Lys
30

cat
His

tca
ser

cat
H1s

gaa
Glu

ttt
Phe
110

oty

gta
val

cct
Pro

cgt
Arg

tgg
Trp
190

Ala

Lys
30

His

ctt
Leu
15

cat
His

cca
Pro

att
Ile

ctt
Leu

atc
Ile
95

gat
Asp

tct
ser

act
Thr

att
Ile

aat
Asn
175

aaa
Lys

Leu
15

His

Pro

gag
Glu

cat
His

gaa
Glu

CcCa
Pro

aac
Asn
80

act
Thr

gca
Ala

oty

tca
Ser

ttg
Leu
160

gta
val

aag
Lys

Glu
His

Glu

48

96

144

192

240

288

336

384

432

480

528

576

606

M



Ile

Glu

65

His

ser

Phe

Trp

Thr

145

Gly

Arg

val

Gly

50

Asp

Ala

Glu

Lys

Ala

130

Ala

Leu

Pro

Asp

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

<220>
<221>
<222>

<400>

atg
Met
1

gtt
val

aca
Thr

cCa
Pro

act
Thr
65

agt
ser

aga
Arg

gca
Ala

act
Thr

aca
Thr
50

aat
Asn

cca
Pro

Glu

Ile

Leu

val

Glu

115

Trp

Asn

Asp

Asn

Glu

195

189
2454
DNA

Asp

Arg

Phe

Ala

100

Lys

Leu

Gln

val

Tyr

180

Leu

Leu

Gln

Trp

85

Ser

Phe

val

Asp

Tyr

val

Ala

70

Glu

Ala

Thr

val

Thr

150

Glu

Lys

Lys

Ala

55

Leu

Leu

Ile

Ala

Asn

135

Pro

His

Ala

Ala

Streptococcus uberis

CDS
..

189
aaa
Lys

aca
Thr

agc
Ser
35

acg
Thr

ttc
Phe

Val

(2454)

cat
His

ggt
G?y
20

cca

Pro

aac
Asn

acc
Thr

gag
Glu

tat
Tyr
5

tca
Ser

gca
Ala

acg
Thr

gtt
val

gca
Ala

gtt
val

gct
Ala

aca
Thr

acg
Thr

gat
Asp
70

gca
Ala

tca
Ser

caa
GIn

agt
ser

tca
ser
55

tct
Ser

gcc
Ala

PCT_Sequence_listing (3)

Leu Leu Ser Asp val Ser Ser
60

Ile

Leu

Asp

Ala
120

Lys

Ile

Ala

Phe

Ala
200

dda
Lys

ttc
Phe

ctt
Leu
40

act
Thr

agt
Ser

atc
Ile

Asn

Ser

Glu
105

Ala

Glu

Ser

Tyr

Phe
185

Lys

agt
ser

gta
val
25

act
Thr

gt
Va

gct
Ala

tct
Ser

Asn

Pro
90

Ala

Thr

Gly

Glu

Tyr
170

Glu

Ala

gcc
Ala
10

ddad
Lys

gat
Asp

aca
Thr

aca
Thr

cct
Pro

Gly
75

Glu

Phe

Gly

Lys

Ile

att
Ile

gct
Ala

gcc
Ala

cct
Pro

aca
Thr
75

gt
va

Gly

Lys

Gly

Arg

Leu
140

Lys

Asn

Tttt
Phe

gag
Glu

tct
ser

gct
Ala
60

agt
ser

ata
Ile

Pagina. 166

Gly

Thr

Ser

Phe
125

Glu

Gln

Tyr

Asn

tta
Leu

aca
Thr

gca
Ala
45

ctt
Leu

act
Thr

gca
Ala

His

Glu

Phe
110

val

Pro

Arg

Trp

gcc
Ala

cca
Pro
30

agt
Ser

gat
Asp

act
Thr

act
Thr

Ile

Leu

Ile
95

Asp

ser

Thr

Ile

Asn
175

Lys

atg
Met
15

aca
Thr

acg
Thr

cca
Pro

act
Thr

gct
Ala

Pro

Asn
80

Thr

Ala

Gly

Ser

Leu
160

val

Lys

tta
Leu

act
Thr

act
Thr

aat
Asn

cca
Pro
80

caa
Gin

48

96

144

© 192

240

. 288



cct
Pro

atg
Met

tca
Ser

gat
Asp
145

gat
Asp

gat
Asp

cct
Pro

ctt
Leu

ctt
Leu
225

aat
Asn

tac
Tyr

gac
Asp

tgg
Trp

caa
Gln
305

atc
Ile

act
Thr

gac
Asp

gat
Asp

tta

aca
Thr

gca
Ala

acc
Thr
130

aaa
Lys

caa
Gln

atc
Ile

tta
Leu

ggt
G?y
210
acc
Thr

gct
Ala

gct
Ala

Cta
Leu

gat
Asp
290

gct
Ala

gtt
val

¥

gcg
Ala

acc
Thr
370

att

act
Thr

aca
Thr
115

act
Thr

gca
Ala

gca
Ala

tta
Leu

caa
Gln
195

ttt
Phe

ttc
Phe

aac
Asnh

atc
Ile

daa
Lys
275

aag
Lys

gt
va

tta
Leu

gaa
Glu

gtc
val
355

ggc
Gly

adcC

aat
Asn
100

act
Thr

gac
ASp

tct
Ser

aaa
Lys

caa
GlIn
180

Ccca
Pro

gac
Asp

atc
Ile

gtc
val

gtt
val
260

atc
Ile

gct
Ala

aca
Thr

gtc
val

gaa
Glu
340

gta
val

ttc
Phe

gga

85

gtc
val

cca
Pro

ctt
Leu

caa
Gln

gct
Ala
165

&

agt
Gly

gct
Ala

gaa
Glu

ttt
Phe
245

acg
Thr

ggt
Gly

aac
Asn

gaa
Glu

ctt
Leu
325

aat
Asn

aca
Thr

tac
Tyr

aca

act
Thr

gtt
val

cac
His

act
Thr
150

gaa
Glu

aca
Thr

gaa
Glu

tca
Ser

aat
Asn
230

gat
Asp

dda
Lys

atc
Ile

ctc
Leu

atc
Ile
310
gcc
Ala

gtc
val

&y

gaa
Glu

cct

agt
Ser

gaa
Glu

tct
Ser
135

atc
Ile

aat
Asn

Ccca
Pro

gt
va

act
Thr
215

gcc
Ala

gca
Ala

agc
Ser

aca
Thr

gaa
Glu
295

att
Ile

cac
H1s

Sty

cac
His

tcc
ser
375

gtt

PCT_Seﬁﬂfnce_1isting €))

gct
Ala

oy
120

aac
Asn

&ty

cct
Pro

Cctc
Leu

cac
His
200

tta
Leu

att
Ile

gca
Ala

Tttt
Phe

&
280

&

cct
Pro

act
Thr

tac
Tyr

tca
ser
360

tat
Tyr

acc

agc
ser
105

caa
GIn

tta
Leu

tta
Leu

aat
Asn

oy
185

cca
Pro

oty

gct
Ala

acg
Thr

acg
Thr
265

att
Ile

daa
Lys

acc
Thr

&

cag
Gln
345

cat
His

aat
Asn

atg

ctt
Leu

aca
Thr

gtc
val

gcg
Ala

gct
Ala
170

act
Thr

atg
Met

aac
Asn

tca
Ser

gga
ety
250
gat

Asp

gt
va

gtt
val

atc
Ile

atc
Ile
330
att
Ile

gca
Ala

&

gca

gcg
Ala

gtt
val

daac
Asn

add
Lys
155

gtt
val

tat
Tyr

tac
Tyr

cac
Hls

gcc
Ala
235

gaa
Glu

gct
Ala

cca
Pro

acg
Thr

aaa
Lys
315

&

gca
Ala

gaa
Glu

gtc
val

gga

cca
Pro

gat
Asp

tat
Tyr
140

gct
Ala

ctt
Leu

gaa
Glu

gca
Ala

gaa
Glu
220

2ty

tac
Tyr

aat
Asn

cct
Pro

gtc
val
300
aat
Asnh

gat
ASp

agt
Ser

ttc
Phe

gac
As
380

aad

Pagina 167

gca
Ala

gt
va
125

gat
Asp

gcc
Ala

gtt
val

gca
Ala

gcc
Ala
205

ttc
Phe

cta
Leu

ctt
Leu

oty

caa
GIn
285

aaa
Lys

gct
Ala

gat
Asp

ctt
Leu

cct
Pro
365

p Ty

tac

gct
Ala
110

cgc
Arg

tac
Tyr

gtt
val

gat
Asp

ttg
Leu
190

ctt
Leu

aac
Asn

CccCa
Pro

ttc
Phe

caa
Gln
270

atc
Ile

gat
Asp

ety

gtt
val

gct
Ala
350

tca
Ser

gt
va

999

95
aac
Asn

atc
Ile

tat
Tyr

ctt
Leu

aac
Ash
175

att
ITe

gat
Asp

tat
Tyr

atc
Ile

caa
Gln
255

gct
Ala

atg
Met

gcc
Ala

gct
Ala

tat
Tyr
335

&ty
ty

tct
ser

gat

aca
Thr

atc
Ile

caa
Gln

atc
Ile
160

ggc
Gly

gat
Asp

dda
Lys

ety

cta
Leu
240
cct
Pro

gtc
val

ctt
Leu

gt
va

gac
Asp
320
gaa

Glu

gtt
val

caa
Gln

&ty

cat

336
384
432
480
528
576
624
672
720
768
816
864
912
960
1008,
1056
1104
1152

1200,



Leu
385

atc
Ile

gtt
val

tca
Ser

ctt
Leu

cca
Pro
465

att
Ile

act
Thr

gct
Ala

cca
Pro

act
Thr
545

atg
Met

caa
Gln

gat
Asp

gcc
Ala
aaa
Lys
625
act
Thr

acc
Thr

tat
Tyr

Ile
&

aat
Asn

acc
Thr

gga
3t
450
att
Ile

gtc
val

cca
Pro

Sy

att
Ile
530
gct
Ala

tca
ser

aac
Asn

&ty

aaa
Lys
610
ttc
Phe

aat
Asn

att
Ile

atc
Ile

Asn

att
Ile

cgc
Arg

atc
Ile
435

aca
Thr

adc
Asn

aat
Asn

Glu

act
Thr
515

gcc
Ala

atc
Ile

gca
Ala

cta
Leu

gtt
val
595

&y

caa
GlIn

dac
Asn

aat
Asn

gtt
val
675

Gly

att
Ile

gat
As

420
gcc

Ala

att
Ile

agt
ser

aat
Asn

gct
Ala
500

cgt
Arg

att
Ile

cta
Leu

3ty

gtc
val
580

act
Thr

aat
AsSn

&

tac
Tyr

cga
Arg
660

tct
ser

Thr

gat
Asp
405

dda

p LYS

gat
Asp

gat
Asp

tac
Tyr

gca
Ala
485

gac
Asp

aat
Asn

aaa
Lys

dda
Lys

caa
Gln
565

aat
Asn

tac
Tyr

ctt
Leu

ada
Lys

cgt
Arg
645

ttg
Leu

gaa
Glu

Pro
390

tta
Leu

aac
Asn

gct
Ala

tac
Tyr

ttc
Phe
470

caa
Gln

tta
Leu

gac
Asp

aac
Asn

ctg
Leu
550

Tttt
Phe

acg
Thr

gag
Glu

ctt
Leu

gaa
Glu
630

gct

Ala

ctt
Leu

aaa
Lys

val

aat
Asn

cat
His

gat
Asp

gt
va
455

gct
Ala

ctt
Leu

cct
Pro

CcCa
Pro

gtt
val
535

aca
Thr

aat
Asn

gat
Asp

ttt
Phe

aac
Asn
615

atc
Ile

agt
Ser

aac
Asn

acc
Thr

PCT_Sequence_listing (3)

Thr

gt
vVa

gca
Ala

att
Ile
440

cgt
Arg

tta
Leu

tag
Trp

ctt
Leu

acc
Thr
520

gcc
Ala

ggt
Gly

acc
Thr

tat
Tyr

gat
Asp
600

cct
Pro

gat
Asp

gga
Gly

ctt
Leu

att
Ile
680

Met

tcc
Ser

gaa
Glu
425

tta
Leu

caa
GIn

gtc
val

tat
Tyr

ctt
Leu
505

gct
Ala

gac
Asp

gca
Ala

atc
Ile

aga
Ar

585
gta

val

aat
Asn

cca
Pro

agt
ser

gaa
Glu
665

aac
Asn

Ala

tat
Tyr
410

atc
Ile

gct
Ala

act
Thr

aaa
Lys

gcc
Ala
490

tca
Ser

tat
Tyr

cta
Leu

gat
Asp

gac
ASp
570

act

g Thr

aca
Thr

gct
Ala

aat
Asn

ttc
Phe
650

aat
Asn

CCa
Pro

Gly
395

aca
Thr

cgt
Arg

ttg
Leu

gtt
val

gat
Asp
475

aaa
Lys

gca
Ala

act
Thr

tac
Tyr

atc
Ile
555

CCda
Pro

tac
Tyr

caa
Gln

agt
Ser

caa
Gln
635

cca
Pro

cga
Arg

agt
Ser

Lys
&y

aaa
Lys

gct
Ala

ggt
&ty
460
gat
Asp

caa
GlIn

gca
Ala

gat
Asp

tta
Leu
540
aaa
Lys

aat
Asn

dac
Asn

cct
Pro

cgt
Ar
620

gaa
Glu

ety

caa
Gln

gca
Ala
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Tyr

ggt
Gly

att
Ile

caa
GIn
445

gaa
Glu

cca
Pro

caa
Gln

gca
Ala

atc
Ile
525

tat
Tyr

gaa
Glu

gta
val

ttt
Phe

aac
Asn
605

gtt

g val

ttc
Phe

gta
val

gcce
Ala

gat
Asp
685

Gly

dda
Lys

gat
Asp
430

gca
Ala

aca
Thr

tct
Ser

tta
Leu

cca
Pro
510

ccg
Pro

gat
Asp

tgg
Trp

gct
Ala

gat
Asp
590

aag
Lys

cgt
Arg

atg
Met

aaa
Lys

atc
Ile
670

aac
Asn

Asp

tgg
Trp
415

acc
Thr

tct
ser

act
Thr

gtt
val

gct
Ala
495

ttt
Phe

gct
Ala

aat
Asn

tta
Leu

oty
575

gt
va

tat
Tyr

aac
Asn

gtt
val

aat
Asn
655

atc
Ile

aac
Asn

His
400

act
Thr

aaa
Lys

cac
His

gca
Ala

caa
Gln
480

aggt
Gly

aaad
Lys

3ty

gtc
val

gag
Glu
560

cct
Pro

att
Ile

gat
Asp

ctt
Leu

gtc
val
640

gca
Ala

aat
Asn

tgg
Trp

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680

1728

1776

1824

1872

1920 -
1968 -
2016 .

2064

v



tac
Tyr

gat
ASp
705

&ty

aaa
Lys

agc
ser

cgt
Arg

gaa
Glu
785

oty

aga
Arg

Tttt
Phe
690

act
Thr

cct
Pro

cca
Pro

caa
Gln

gtt
val
770

tta
Leu

tta
Leu

caa
Gln

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

<400>

gca
Ala

tct
ser

tct
Ser

gaa
Glu

ttg
Leu
755

tac
TYyr

cCa
Pro

agc
Ser

190
818
PRT

gat
Asp

aag
Lys

act
Thr

tta
Leu
740

act
Thr

aat
Asn

dda
Lys

tta
Leu

acc
Thr

aat
Asn

att
Ile
725

CcCa
Pro

gaa
Glu

caa
Gln

gct
Ala

ctt
Leu
805

att
Ile

tta
Leu
710

gaa
Glu

gta
val

aac
Asn

aca
Thr

&0y
790

&ty

caa
Gln
695

att
Ile

ggt
Gly

gcc
Ala

cgt
Arg

adad
Lys
775

agc
ser

tta
Leu

Streptococcus uberis

190

Met Arg Lys His
1

val

Thr

Pro

Thr

65

Ser

Pro

Met

Ala

Thr

Thr

50

Asn

Pro

Thr

Ala

Thr

ser

35

Thr

Phe

val

Thr

Thr
115

Gly

20

Pro

Asn

Thr

Glu

Asn

100

Thr

gyr val ser

Ser

Ala

Thr

val

Ala

85

val

Pro

Ala

Thr

Thr

ASp

70

Ala

Thr

val

Gln

Ser

Ser

55

Ser

Ala

Ser

Glu

PCT_Sequence_listing (3)
gat tta cac

ety
&y

ttt
Phe

act
Thr

cgt
Arg
760

gcg
Ala

caa
Gln

gcc
Ala

Lys
Phe
Leu
40

Thr
Ser
Ile

Ala

Gly

ctt
Leu

gac
Asp

oty

ccg
Pro
745

caa
Gln

aca
Thr

gag
Glu

gga
Gly

Ser
val
25

Thr
val
Ala
Ser
Ser

105

Gln

Asp

aaa
Lys

gac
Asp
730

gaa
Glu

gaa
Glu

tca
Ser

tct
Ser

tta
Leu
810

Ala

10

Lys

Asp

Thr

Thr

Pro

90

Leu

Thr

Leu

gct
Ala
715

ttc
Phe

aca
Thr

att
Ile

tca
Ser

dda
Lys
795

atc
Ile

Ile

Ala

Ala

Pro

Thr

75

val

Ala

val

Pagina

His
700
gat
Asp

gtc
val

cca
Pro

cat
His

agt
Ser
780

oty

acg
Thr

Phe
Glu
Ser
Ala
60

Ser
Ile

Pro

Asp

169

ttc
Phe

att
Ile

Tttt
Phe

caa
Gln

caa
Gln
765

act
Thr

tta
Leu

aaa
Lys

Leu

Thr

Ala

45

Leu

Thr

Ala

Ala

val
125

tta
Leu

tct
Ser

aca
Thr

gaa
Glu
750

tta
Leu

act
Thr

ttc
Phe

aaa
Lys

Ala
Pro
30

Ser
Asp
Thr
Thr
Ala

110

Arg

agt
Ser

tat
Tyr

tat
Tyr
735

act
Thr

gct
Ala

aag
Lys

ttc
Phe

gaa
Glu
815

Met

15

Thr

Thr

Pro

Thr

Ala

95

Asn

Ile

gca
Ala

acc
Thr
720

gtt
val

ggt
Gly

acg
Thr

gct
Ala

atg
Met
800

gaa
Glu

Leu

Thr

Thr

Asn

Pro

80

Thr

Ile

2112
2160
2208
2256
2304
2352
2400
2448

2454

WS



PCT_Sequence_listing (3)

Ser Thr Thr Asp Leu His Ser Asn Leu val Asn Tyr Asp Tyr Tyr GIn
130 135 140

Asp Lys Ala Ser Gln Thr Ile Gly Leu Ala Lys Ala Ala val Leu Ile
145 150 155 160 |

Asp Gln Ala Lys Ala Glu Asn Pro Asn Ala val Leu val Asp ??? Gly
165

Asp Ile Leu Gln Gly Thr Pro Leu Gly Thr Tyr Glu Ala Leu Ile Asp
180 185 190

I
|
Pro Leu Gln Pro Gly Glu val His Pro Met Tyr Ala Ala Leu Asp Lys J

195 200 205 (

|
|
Leu Gly Phe Asp Ala Ser Thr Leu Gly Asn His Glu Phe Asn Tyr Gly ,
210 ‘ 215 220 ;

|

|

|

Leu Thr Phe Ile Glu Asn Ala Ile Ala Ser Ala Gly Leu Pro Ile Leu
225 230 235 240

|
Asn Ala Asn val pPhe Asp Ala Ala Thr Gly Glu Tyr Leu Phe Gln Pro |
245 250 255

|

i
Tyr Ala Ile val Thr Lys Ser Phe Thr Asp Ala Asn Gly Gln Ala Va1'
260 270 f

l
|

Asp Leu Lys Ile Gly Ile Thr Gly ITe val Pro Pro GIn Ile Met Leu
275 280 285

I

1

Trp Asp Lys Ala Asn Leu Glu Gly Lys val Thr val Lys Asp Ala vall
290 295 300 l

|
|
:

Gln Ala val Thr Glu Ile ITe Pro Thr Ile Lys Asn Ala Gly Ala Asp
305 - 310 315 320

l

Ile val Leu val Leu Ala His Thr Gly Ile Gly Asp Asp val Tyr Glu
325 330 335

|

Thr Gly Glu Glu Asn val Gly Tyr GIn ITle Ala Ser Leu Ala Gly val

340 345 350 1

|

Asp Ala val val Thr Gly His Ser His Ala Glu Phe Pro Ser Gly G1b
355 360 365 |

Asp Thr Gly Phe Tyr Glu Ser Tyr Asn Gly val Asp Gly val Ser G{y
370 375 380

l
|
Leu Ile Asn Gly Thr Pro val Thr Met Ala Gly Lys Tyr Gly Asp His
385 390 395 400
|
h

Ile Gly Ile Ile Asp Leu Asn val Ser Tyr Thr Gly Gly Lys Trp Thr
405 410 415 |
l

val Asn Arg Asp Lys Asn His Ala Glu Ile Arg Lys Ile Asp Thr LES
420 425 430 ‘
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ser

Leu

Pro

465

Ile

Thr

Ala

Pro

Thr

545

Met

Gln

Asp

Ala

Thr

TYyr

Tyr

705

Gly

Thr

val

Pro

Gly

Ile

530

Ala

ser

Asn

Gly

Lys

610

Phe

Asn

Ile

Ile

Phe

690

Thr

Pro

Ile

435

Thr

Asn

Asn

Glu

Thr

515

Ala

Ile

Ala

Leu

val

595

Gly

GlIn

Asn

Asnh

val.

675

Ala

Ser

Ser

Ala

Ile

Ser

Asn

Ala

500

Arg

Ile

Leu

Gly

val

580

Thr

Asn

Gly

Tyr

Asp

Lys

Thr

Asp

Asp

Tyr

Ala

485

Asp

Asn

Lys

Lys

Gln

565

Asn

Tyr

Leu

Lys

Glu

Thr

Asn

Ile

Ala

Tyr

Phe

470

Gln

Leu

Asp

Asn

Leu

550

Phe

Thr

Glu

Leu

Glu

630

Ala

Leu

Lys

Ile

Leu

710

Glu

Asp

val

455

Ala

Leu

Pro

Pro

val

535

Thr

Asn

Asp

Phe

Asn

615

Ile

ser

Asn

Thr

Gln

695

Ile

Gly

PCT_Sequence_listing (3)

Ile Leu Ala Leu Ala Gln Ala

440

Arg

Leu

Trp

Leu

Thr

520

Ala

Gly

Thr

Tyr

Asp

Pro

Asp

Gly

Leu

Ile

680

Gly

Gly

Phe

Gln

val

Tyr

Leu

505

Ala

Asp

Ala

Ile

Asn

Pro

sSer

Glu

665

Asn

Leu

Asp

Gly

Thr

Lys

Ala

490

Ser

Tyr

Leu

Asp

Asp

570

Thr

Thr

Ala

Asn

Phe

650

Asn

Pro

Asp

Lys

val

Lys

Ala

Thr

Tyr

Pro

Tyr

Gln

Ser

Gln

635

Pro

Arg

Ser

Leu

Ala
715

Gly

460

Asp

Gln

Ala

Asp

Leu

540

Lys

Asn

Asn

Pro

Arg

Glu

Gly

GIn

Ala

His

700

Asp

Asp Phe val
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445

Glu

Pro

GIn

Ala

Ile

525

Tyr

Glu

val

Phe

Asn

605

val

Phe

val

Ala

Ile

Phe

Thr

sSer

Leu

Pro

510

Pro

Asp

Trp

Ala

590

Lys

Arg

Met

Lys

Ile

670

Asn

Leu

Ser

Thr

Ser

Thr

val

Ala

495

Phe

Ala

Asn

Leu

Gly ¢

val 1

Tyr

Asn

val

Asn

655 |

Ile

Asn

Ser

Tyr

Tyr

Asp
[ eu
val
640
Ala
AsSh

Trp

h]a

Thr

720

val




PCT_Sequence_listing (3)
735

725 730

Lys Pro Glu Leu Pro val Ala Thr Pro Glu Thr Pro GIn Glu Thr Gly
740 745 750

Ser GIn Leu Thr Glu Asn Arg Arg GIn Glu Ile His GIn Leu Ala Thr
760 765

!

I

|

|

|

|

|

|

|

i

|

|

|

|

|

!

755 :
|

|

!
|
;

Arg val Tyr Asn Gln Thr Lys Ala Thr Ser Ser Seg Thr Thr Lys Ala
775 78

770
i

Glu Leu Pro Lys Ala Gly Ser Gln Glu Ser Lys Gly Leu Phe Phe Met!
795 800)

785 790
|

Gly Leu Ser Leu Leu Gly Leu Ala Gly Leu Ile Thr Lys Lys Glu G1J
805 810 815

Arg GlIn

<210> 191

<211> 5

<212> PRT

<213> Artificial

<220>
<223> LPXTG sortase motif

<220>
<221> misc_feature

<222> (3)..(03)
<223> Xaa can be any naturally occurring amino acid

<400> 191

Leu Pro Xaa Thr Gly
5
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